MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JdenmapramMeHT 00pa3oBaHusl U HAYKU XaHTbI-MaHCHIICKOT0 ABTOHOMHOTI0
okpyra-lOrpsi
YupasJienne 00pa3oBaHusi aAMUHUCTPALMU ropoaa PaxyxkHbii

MBOY COLI Ne 2

PABOYAS IPOTPAMMA
(ID 1616020)

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

st ooyuarommxest 10 — 11 ximaccoB

r. Panysxknbii, 2024.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHSI IMO3BOJISIET PeaTn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PU3UKO-
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
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpOBHE MpPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHUe (U3UYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHS] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KApTUHBI MUpa 0o0ydvaromerocsi, B (POpMUPOBAHUE YMEHUU MPUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX 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 palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TMpakTHKyma. 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 u3ydeHusi paznena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTHUKyMa MpPEACTaBICHA €IMHBbIM mepeyHeM. Bnidop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacuy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (GU3MKE KIOYEBbIX JAEMOHCTpalul st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS 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€ HIU(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 (HOPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

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

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJSpHY0  (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 Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOIO pe3yJIbTara;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha YpOBHE CpPEAHEro OOIIETro
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
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
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
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
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 u 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.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
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. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

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

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



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

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

N3mepenne kodpduimeHta TpeHus Mo BEIWYUHE YIIIO0BOro KoddduiumeHnra
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IloctymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHs TBEPAOrO TEJA, 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.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PaboTta cunpl Ha MajlloM M Ha KOHEYHOM mepemelleHuu. ['paduyeckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUUYECKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

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 nMiyiibea Teia 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.

M3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



Mozeneid. Macca u pa3Mepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

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

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

CBs13p a0COMIOTHON TeMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CHUCTEMBl KAaK CPEIHWE 3HAYEHHUS BEJIWYWH, OMMCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboThl 1o rpapuky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAenbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX JBUraTenei. TeruioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIIOTa MapooOpa30BaHUs.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEprun B Pa30BbIX NMEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHPIOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMallid  pe3WHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOro TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckoHeuHOM TIOCKOCTU. KapTwHbl JWUHUNA HanpsHDKEHHOCTH JTHX IMMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

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

3akod OMa i1 ydacTka 1eIu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsOKEHUs JJIA 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 uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS 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.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYINPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI ekTposnza Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBas 1a00paTOpHsI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopsl 1 X MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNE 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
AIIEKTPOIHEPT UM, [IOBEPXHOCTHOE HATSHKECHUE U KaIIMJUISIPHBIC SIBJICHUS B IIPUPOLE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHuueckue YCTPOﬁCTBa H  TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEeHMs MyYKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue NeHCTBHS 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.

SBnenue dNEeKTpOMarHUTHOW MWHAYKUMHU. [lOTOK BEKkTOpa MAarHUTHOMU
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 HMHIYKTUBHOCTM B II€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT 3JEKTPU3ALMHU TeJl NPU ABUKEHUU B MArHUTHOM I10JIE
3emuu.

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 3apucumMoctd J/JC caMOMHAYKIUH OT CKOPOCTH WU3MEHECHHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
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
aMILTATY/IBI.

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

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

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

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

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3ucrop, KOHAEHCATOp W KaTyllka
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

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

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPAXXEHHUE,  MOPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHME: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

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

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOLICHWE JJIMH BOJH MpPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
yepe3 rpaHully pasjiesia AByX ONTHYECKUX CPE.

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

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKOH cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JUH3Y IO MPOU3BOJIBHBIM 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 JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKIIMOHHBIN armapaT, MPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnepoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJLICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInN U MOJISIpU3aIuu CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPruei U UMIYJIbCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTHUs
MTOKOS.



TexHUYEeCKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. CroneroBa. 3akonsl (oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCcTBa yactul. Bonnel ne bpoia. nnaa BosHb ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIbI TOKA Yepe3 CBETOAUO/ OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

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



Bunpl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/A.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

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. JledexT maccer sapa.

Anepubie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipodiemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JIEITOHBI.
[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 TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM 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
KOCMHYECKUX OOBEKTOB.

Metoapl aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

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

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk 3Heprun CoJiHIa U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA 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. Pacmmpenue Beenennoit. 3akon Xa66sa. Paz0eranve ramakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpEAeNIeHUs MOJ0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIh30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3NYeCKUX BEJIWYWH, TPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOP M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AedaTeTbHOCTH YeJIOBEKa, POib 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 (u3mueckol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B 0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrPAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

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.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
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
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
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 JCSATEIBHOCTh 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 (U3UKONW W 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 IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JESTENbHOCTh UHANBUAYAIbHO 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 UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIIEHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



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

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

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

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

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

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

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

Pabora c nndopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



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

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

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

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMUS MPAKTHUYECKONW paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

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

WCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKA CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

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

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

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

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

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

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

[TPEAMETHBIE PE3VJIbTATHBI



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

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

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

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SIBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHbI COXPAHEHUSI UMITyJIbCca U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoneKkyasipHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMeM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

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

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HCIOJb3YysS BEJIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJbTaThl MOIYYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

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

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH HCHOJIB30BAHUM MAaTEMaTHUYECKHX METOOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (pU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATDH MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKM U TPEIbsABICHUS yuyeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy IPYyMNIbl, PAMOHAIBHO PACIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TIPOQuIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEeKa, POjb U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYyHKIMN (pu3udeckoit Teopunm —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHUM O MPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KOJIe0aTeNbHBIN KOHTYD, TOHKas JIWH3a, MOJIeTIel aTOMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJIC/IM CBETA;

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



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECChl W SIBJICHUS, HUCIOJIb3Ys BEJIWYHHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalim3a M OOBACHEHHS (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
WCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYMH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M MPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MoOJeNd, OTBEYarolMe TpeOOBaHMUSIM 3a/ayd, NPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKIEHUI C OOPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(pOpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHUE paccCMaTpUBaeMOil poOIeMbl;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE Jara
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Koutpouabubie IlpakTuyeckue U3ydeHusl
n/n | NmporpaMmal Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI no gakry
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
bubnunoreka LHOK:

1.1 HayuHb1if MeTo1 TO3HAHUS TIPUPOIBI 6 0 0 https://lesson.academy-

content.myschool.edu.ru/03/10
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA

bubnuoreka [OK:

2.1 KunemaTtnka 10 1 0 https://lesson.academy-
content.myschool.edu.ru/03/10
bu6nunoteka LIOK:

2.2 JlunaMuka 10 0 0 https://lesson.academy-
content.myschool.edu.ru/03/10
bu6nunoteka LIOK:

2.3 Craruka TBEpAOTO TENa 5 1 0 https://lesson.academy-
content.myschool.edu.ru/03/10
but6mmoreka [IOK:

2.4 3aKOHBI COXpaHEHHs B MEXaHUKE 10 1 0 https://lesson.academy-
content.myschool.edu.ru/03/10

Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

OCHOBBI MOJICKYJISIPHOKHUHETHYECKOM

bubnunoteka LHOK:

3.1 15 0 https://lesson.academy-
reopau content.myschool.edu.ru/03/10
bubnuoteka LIOK:

3.2 Tepmoaunamuka. TeroBble MalTMHBI 20 0 https://lesson.academy-
content.myschool.edu.ru/03/10

ArperaTHBIC COCTOSHHS BEIICCTBA bubmmorexa LOK:
3.3 ® P ' 14 0 https://lesson.academy-
A30BRIC TIEPEXO/IBT content.myschool.edu.ru/03/10
Htoro no pazneny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
bubnuoreka [IOK:

4.1 DNEeKTpUUECKOE 10JIe 24 0 https://lesson.academy-
content.myschool.edu.ru/03/10
Bbubnunoreka LIOK:

4.2 [TocTosTHHBIN 2ITEKTPUUYECKUI TOK 24 0 https://lesson.academy-
content.myschool.edu.ru/03/10
bu6mmoteka 1HOK:

4.3 Toku B pa3nu4HbIX cpenax 6 0 https://lesson.academy-
content.myschool.edu.ru/03/10

Hroro no pazneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM

5.1 du3nyeckuil NPakTUKyM 16 16
Hroro 1o pasneny 16
PeszepBHOe Bpems 10 0
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTunyeckue H3y4YeHus
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI no gakry
pecypchl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bubnunorexka LHOK:

1.1 MarauTHoe 10JIe 14 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11
bubnunoreka LHOK:

1.2 DNEKTPOMAarHuTHas HHIAYKIHS 13 1 0 https://lesson.academy-
content.myschool.edu.ru/03/11

Htoro no pazneny 27
Pasznen 2. KOJIEBAHUS 1 BOJIHBI
bu6nmoteka LIOK:

2.1 Mexanunueckue KojaeOaHust 10 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11
bu6nmoteka LIOK:

2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11

MexaHndeckue u bubnmorexa LOK:

2.3 K TOOMALHITHELS BOTHEL 10 1 0 https://lesson.academy-

HICKTPO © 8o content.myschool.edu.ru/03/11
but6mmoreka [IOK:

2.4 Onruka 25 1 0 https://lesson.academy-
content.myschool.edu.ru/03/11

Hroro no pazneny 60
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Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

bu6mmoteka LIOK:
3.1 Ocuossl CTO 5 1 0 https://lesson.academy-
content.myschool.edu.ru/03/11
Wroro no pazueny 5
Pa3zgen 4. KBAHTOBAS ®PU3UKA
KopmyckynsipHO-BOITHOBOM bubmmorexa LOK:
4.1 15 0 0 https://lesson.academy-
AYISM content.myschool.edu.ru/03/11
bubnunorexka LHOK:
4.2 dusnka atoma 5 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11
Du3uka aTOMHOTO Aapa U Bubmmorexa HOK:
4.3 p 5 0 0 https://lesson.academy-
PJICMCHTAPHBIX HaCTHI content.myschool.edu.ru/03/11
Hroro no pazneny 25
Pasznen 5. DJEMEHTBI ACTPOHOMUU U ACTPOOPU3ZUKU
DJIEMEHTHI ACTPOHOMUH U brbnnorexa LIOK:
5.1 o p 12 0 0 https://lesson.academy-
ACTPOQHSHKH content.myschool.edu.ru/03/11
Hroro no pazneny 12
Pasnen 6. PUBUUECKUUN [IPAKTUKYM
6.1 Pu3nYeCKuil NPaKTUKYM 16 0 16
Hroro 1o pasneny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
7.1 CucremMarusanus 1 00001IeHNE 15 0 0
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MPEAMETHOTO COJEPKAHUS U
OTIbITA JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYECHUHN
kypca ¢usuku 10 — 11 xmaccor

Hroro no pazgeny 15
PezepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie fara
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue m3yvennsi | o6pasoBaTeIbHEIe H3yYeHUsA
padoTbI padoThbI pecypebl no gakry
1 Odusznka — pyHIaMeHTaIbHas 1 bubnuorexa [IOK
HayKa O IPUpoJIe https://m.edsoo.ru/ff0c32e2
Hayunslif MeTo1 O3HAHUS U
2 METObI UCCIIEIOBAHUSA 1
buznyecKux sIBICHUN
OKCHEpUMEHT U TEOpus B
3 IpOLEcCe MO3HAHUS 1 Bu6mmoteka [JOK
npupoasl. Habmonenue u https://m.edsoo.ru/ff0c33e6
9KCIEPUMEHT B (PU3UKE
4 CrniocoObl nu3mepeHus 1
(UBHUYECKUX BETUYUH
AOGcomtoTHas 1
5 OTHOCHTEJIbHAS 1
MOTPEUIHOCTH U3MEPEHUIN
(UBHUYECKUX BETUUYUH
MonenupoBanue B (hpu3HKe.
Ponb u MecTo pusuku B
6 dbopMHUpOBaHUH 1 bubmmoreka [JOK

COBPEMEHHOMN HAayYHOU
KapTHUHBI MUDA, B
MIPaKTUYECKON

https://m.edsoo.ru/ff0c33e6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

NEATEIbHOCTH 0O

MexaHu4eCcKoe JBMKEHHE.
CucreMa orcuerTa.
OTHOCHUTEIBLHOCTh
MEXaHUYECKOIr0 JIBUKCHUS.
[Ipsimast u oOpaTHas 3a7auu
MEXaHUKH

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c3508

Pannyc-Bexkrop

MaTepUalIbHOU TOYKH, €TI0
IIPOEKLMHU HA OCH

KoopauHar. TpaekTopus. 1
ITepememenue. CKOpoCTb.

WX npoekuuu Ha ocu

KOOpJAUHAT

PaBromepHOE

MPSIMOJIMHEMHOE JIBUKEHUE.
I'paduueckoe onucanue 1
PaBHOMEPHOTO

HPSMOJIMHEHHOTO IBUKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3620

10

CrnosxeHue nepeMelieHnii u
ckopocrtei. Pemenue 3agau

11

HepaBHOMepHOE 1BUKEHHE.
MrHoBEHHast CKOPOCTb.

Yckopenue. 1
[IpssMonnHENHOE IBU)KEHHE

C IOCTOSIHHBIM YCKOPEHHEM

bubnunorexa LIOK
https://m.edsoo.ru/ff0c372e

12

['padpuaeckoe onmcanue
MPSAMOJIMHENHOTO JIBUKEHUS 1
C ITOCTOSAHHBIM YCKOPCHHUEM

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c3508
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13

14

CBoOoIHOE IaJICHHE.

Y ckopeHue cBOOOTHOTO
nageHus. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH U UX
rpaduxu

JIBm>keHue Tena,
OpOIIEHHOTO TIOJT YTJIOM K
TOPU3OHTY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c39cc

15

16

KpusosnHeliHOE NBUKEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
VYriioBas u IuHENHas
ckopocts. [lepuon n
4acToTa.
[TenTpocTpeMuTenbHOE U
IIOJIHOE YCKOPEHHUE

KonTponbnas pabota no
teme "Kunemaruka"

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3ada

17

[IepssbIit 3ak0H HproTOHA.
HNueprumanbHbie CHCTEMBI
orcuéra. [TpuHnun
OTHOCHUTEIIHOCTH I anmunes.
HennepunanbHble CUCTEMBI
oTcuéra

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3be8

18

Cuna. PaBHOzEHCTBYIOIIAS
cuna. Bropoii 3akoH
HrroTona. Macca

but6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

19

B3anmonelicTBue Ten.
Tpernii 3akoH HeroToHA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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20

[IpuHnun cynepno3unun
cu. Pemenue 3ana4 Ha
IIPUMEHEHUE 3aKOHOB
HeroTona

21

3aKOH BCEMUPHOI'O
TSATOTCHHSL.
OKBUBaJCHTHOCTD
TPaBUTAIMOHHOM H
WHEPTHOW MacChl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TsKECTH M YCKOpEHHE
CBOOOTHOTO TIa/ICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3d00

23

JIBr>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHUYECKas CKOPOCTb.
3axonbl Kemnuepa

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3d00

24

25

26

27

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

Cuia tpenust. [Ipupona u
BUJIbI CUJI TPEHUS.
JIBr>keHuE B )KUAKOCTH U
rase ¢ y4€TOM CHIIbI
COIIPOTUBJICHUA CPECbL

JlaBneHue.
I'mapocraTtuyeckoe
nasnenue. Cuna Apxumena

AOCOFOTHO TBEPJIOE TEIIO.

HOCTyrIaTCJ'ILHOC n
BpaIaTCJIbHOC IBUKCHUC

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3el18

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc3f76

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3d00
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TBEPJOro Tela

28

29

30

MOMEHT CuJIbI
OTHOCHUTEJIBHO OCH
BpaieHus. [1neqo cuibl

CrnoxeHune cuil,
MIPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TspKecTu Tena.

VYcioBust paBHOBECUS
TBEPAOro Tena. Buabl
paBHOBeECHS

Pemenue 3amau

31

KonTtponpsHas pabora o
teme "/Ilunamuka. Ctatuka
TBEpAOro Tena"

32

33

HNmnynec MmaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepuaibHBIX TOYEK.
[TenTp Macc cucTeMsl
MaTepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

HMHYJ'II)C CHJIBI U U3BMCHCHUC

HUMITYJIbCA TCJIA. 3aKkoH
COXpPAaHCHUA UMITYJIbCA.
PeaktuBHOE ABMKEHHE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c43d6

bubmmoteka IIOK
https://m.edsoo.ru/ff0c43d6

34

MoMeHT uMIysbca
MaTepUAIbHON TOYKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA

bubmmoreka [IOK
https://m.edsoo.ru/ff0c43d6
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HMITYJIbCAa B HCHTPAJIBbHBIX
IIOJIAX

35

36

37

38

39

40

41

Pemenue 3amau

PaGoTa criibpl Ha MajIoM U Ha
KOHEYHOM TE€PEMEIICHUH.
I'padpuaeckoe
MIPEICTaBICHUE PAOOTHI
cuibl. MOITHOCTD CHJIBI

Kunernyeckas sneprusi.
Teopema 06 U3MEHEHUH
KMHETUYECKOU SHEPTUU
MaTepuaIbHOU TOUKH

[ToreHnmanbHBIC U
HETIOTCHIIUATBHBIC CUJIBI.
[ToreHnmanbHast YHEPT UL
Bropas kocMudeckas
CKOPOCTb

TpeTbs KocMuUeckas
cKkopocThb. CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CHJI C
WU3MEHEHHUEM MEXaHNYECKOU
SHEPrUH CUCTEMBI TE.
3aKOH COXpaHEeHUs
MEXaHUYECKON IHEPTUN

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu s uaeanbHOM
KUJKOCTH

KonTtponbHas pabora o

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc461a
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TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

42

PasButue npencrasieHui o
NPUPOE TETIOTHI.
OCHOBHbBIE TIOJIOKEHUS
MKT. duddy3us.
BbpoyHoBckoe nBukeHHE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

43

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPJbIX TEIL.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BELIECTBA

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KonnuectBo
BelecTBa. [locrossHHas
ABoraapo

45

46

Temneparypa. Temiosoe
paBHoBecue. [lIkana
Ienascus

Pemenue 3amau

47

Wneanpuriii ras. I'a3oBnle
3aKOHBI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

48

49

YpaBHeHue Menzeneena-
Knaneiipona. Pemenne
3a/1a4

AOGcomoTHas Temmeparypa.
3akoH /lampToHa

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

50

N3onporieccrl B uaeaaibHOM

bubmmoreka [IOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

ra3c ¢ IOCTOAHHBIM
KOJIMYECTBOM BCIICCTBa

https://m.edsoo.ru/ff0c511e

o1

I'paduueckoe
IpeICTaBICHUE
M30MPOLIECCOB: H30TEPMa,
u30xo0pa, n3odapa

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc511e

52

OcHoBHoe ypaBHenne MKT

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc511e

53

54

55

56

Pemenue 3amau

CBs13b a0COIIOTHOU
TEMIIepaTypbl
TEPMOJIMHAMUYECKOM
CHUCTEMBI CO CpeaHENn
KMHETUYECKON IHEPTUEn
MOCTYNATEIbHOTO TEMIOBOTO
JIBYOKEHUS €€ YaCTHIL

O06o061IEHNE U
cUCTeEMAaTHU3alus 3HaHWH 110
teme "OcuoBet MKT"

KonTponbnas pabota no
Teme "OcHoBel MKT"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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MHKPOCKOIINYCCKOM YPOBHC

58

Hynesoe Hauano
TEPMOIMHAMHUKHU.
Camonpou3BoJibHas
penakcauus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

59

60

61

62

63

64

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIN

YpaBuenue MeHieneena-
Kunaneiipona u BelpaxeHue
JU1sl BHYTPEHHEUW 3HEpruun

Beipaxenue nis
BHYTPEHHEN 3HEpruu
OJIHOATOMHOTI'O HI€aJIbHOI'O
rasa. Ksasucrartuueckue u
HECTATUYECKUE TTPOLIECCHI

OnemeHTtapHas padoTa B
TEPMOJMHAMHUKE.
Beruncnenue paboTsl o
rpaduky mporecca Ha pV-
JarpaMmMe

Teruonepenaya kak crocoo
WU3MEHEHHsSI BHYTPEHHEH
snepruu T/] cucrems! 0e3
coBepILeHHs pabOThI

Konsexmus,
TEIUIONPOBOJHOCTb,
U3J1y4YEHHE

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5c36

KonnuecTBo TEI1OTEL.
TenmoéMKoCTh TeNA.
Y nenpHas U MOJIApHAs

bubnunoreka LIOK

65
TEIJIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEIIOTa CropaHus
TOTLIINBA
Pacuér konmyecTBa TEMIOTHI bubnuorexa [{OK
66
MIpHU TeIIonepeaaye https://m.edsoo.ru/ff0c5¢c36
[TonsiTre 06 aquabarHOM
67 nporecce. [lepBroiii 3aK0oH bubmorexa OK
P F P https://m.edso00.ru/ff0c5¢36
TEPMOUHAMUKHU
KonnyecTBO TEIIOTHI U
68 paboTta Kak Mepbl U3MEHEHHUSI bubnnorexa [JOK
BHyTpeHHeH 3Heprun T/ https://m.edsoo.ru/ff0c5c36
CUCTEMBI
Bropoii 3akoH
TEPMOJUHAMUKY JIJIS
69 PaBHOBECHBIX U bubnuoreka [{OK
HEPABHOBECHBIX MPOIIECCOB. https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs npupoIHBIX
MIPOIIECCOB
20 [TpuHnume! AecTBUA bubnunorexa LIOK
TemioBbix MamuH. KIT/] https://m.edsoo.ru/ff0c600a
7 MakcumanbHO€E 3HaUCHUE but6mmorexa [IOK
KITA. Huxn Kapnao https://m.edsoo.ru/ff0c600a
72 Pemenne 3amay
73 DKOJOTUYECKHUE ACTIEKThI

HCIIOJB30BaHUs TCIIJIOBBIX
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nsurareieii. TemioBoe
3arpsi3HEHUE OKPYKaromen
cpenbl

74

75

76

Pemenue 3amau 1

0O0001EeHuEe 1
CHCTEMAaTHU3alMs 3HaHUH I10
teme "TepmoarHamuka.
TenmoBrie MalInHb"

KonTponbnas pabota no

teme "TepMmoarHamuka. 1
TenmoBbie MamuHb"

77

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUIIeHUE. Y IelbHasl TerioTa
napooOpa3oBaHHUsI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c63b6

78

Hacuimennsie n
HEHACHIIIICHHBIE TTapHhI.
KauecTBeHHas1 3aBUCUMOCTD
IJIOTHOCTHU U JABIICHHS
HACBILIEHHOTO Mapa OT
TEMIEPaTyphl, UX 1
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpaTyphbl
KHUIIEHHS OT JIaBJIEHUS B
JKHAJIKOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c64d8

79

BiaxxHocTh BO31yXA.
AGcomoTHas 1 1
OTHOCHUTCJIbHAA BJIIA) KHOCThH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c64d8
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80

Pemenue 3amau

81

Trépnoe Temno.
Kpucramnnueckue u
amopQHbIe Terna.
AHUN30TpONUs CBOMCTB
KpHUCTAJIJIOB

bu6nmorexa [IOK
https://m.edso00.ru/ff0c65f0

82

83

84

85

86

[InaBnenne n
KpUCTaJUTH3aus. Y IeabHast
TEIJI0TA IIABJICHHS.
CyO6numarnus

Hedbopmaruu TBEPAOTO

Tena. PacTsbkeHue U ckaTue.

Cnur. Moayns FOnra.
[Ipenen ynpyrux
nedopMaruit

TennoBoe pacmupeHue
JKUJIKOCTEN U TBEPJBIX TEI.
AHrapMOHHM3M TETIJIOBBIX
KOJIeOaHUI YaCTHI]
BEIIleCTBA

[TpeoOpa3oBanue sHEPTHM B
(ha3oBbIX NEepexoax

YpaBHEHUE TEIIOBOTO
OaaHca

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmmoteka IIOK
https://m.edsoo.ru/ff0c6820

87

88

Pemenue 3agau

HOBerHOCTHOC HaTsXKCHUC.

Kanunnspuele siBiaeHusl.
JlaBneHnue mo



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

VCKPHUBIICHHOU

IMOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlamaca

89

O060061EeHNE U

cUCTeEMaTU3alus 3HaHUH 110

TeMe "ArperaTHbie
COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoab"

90

KonTtponpsHas pabora o
TeMe "ArperaTHbie
COCTOSIHHS BEIIICCTBA.
®dazoBbie Iepexoab"

91

DneKkTpu3anus Ten u eé
IIPOABJICHUA.

DnekTpuueckuii 3apsia. [[sa

BH/JIA YJIEKTPUYECKUX
3apsnoB. IIpoBoaHuKY,
JUDJIEKTPUKH U
MIOJIYIIPOBOIHUKH

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

92

OneMeHTapHbIN
ANEKTPUYECKUN 3apsil.
3aKOH COXpaHEHHUS
3JIEKTPUUECKOTO 3apsizia

bubmmoteka IIOK
https://m.edsoo.ru/ffOc6bcc

93

BzaumopeiicTBre 3apsioB.

Toueunsie 3apsiapl. 3aKOH
Kynona

but6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc

94

95

Pemenue 3agau

Onexrpuueckoe noie. Ero
JENCTBUE HA MIEKTPUUIECKUE



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3apsbl

96

Hanpspok€anocTh
AJIEKTPUYECKOTO IOJIS.
[Ipo6usrii 3apsz. Jlunuu
HaIPsHKEHHOCTH
AJIEKTPUYECKOTO IOJIS.
OnHOPOIHOE IEKTPUUECKOE
noJje

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

97

IToreHnmaabHOCTh
ANEKTPOCTATHYECKOTO IMOJIS.
Pa3nocTh moTeHIINAIOB B
HamnpspKeHUe

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

98

[ToreHunaneHas sHEprus
3apsa B
AEKTPOCTATUYECKOM IT0JIE.
[Torenunan
3JIEKTPOCTATUYECKOTO OIS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

99

CBs13b HaPSKEHHOCTHU OIS
Y Pa3HOCTH MOTECHIIMAJIOB
JUTSL DIEKTPOCTATHYECKOTO
OJISA

100

101

[IpuHun cynepno3uiuu
ANEKTPUYECKUX TMOJEH

Pemenue 3amau

102

ITone ToueuHnoro 3apsna.
ITone paBHOMEpPHO
3apsKEeHHON cepbl

103

ITone paBHOMEpHO



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

3apsHKEHHOTO 10 00BEMY
nrapa. [lone paBHoMepHO
3apsHKEHHON OCCKOHEYHOU
IJIOCKOCTH

IIpoBoHMKH B
AJIIEKTPOCTATUYECKOM I1OJIE.

bubnunoreka LIOK

104
VYcnoBue paBHOBeCHs https://m.edsoo.ru/ff0c7018
3apsoB
WDJICKTPUKH U
105 fon OEO HUKHU B bubmmorexa [JOK
YHpOBOA https://m.edsoo.ru/ff0c7018
ANEKTPOCTATUUECKOM I10JIe
Konpencarop.
DIEKTPOEMKOCTh
106 KOHJIEHCAaTopa bubmmorexa LIOK
CHEATOPa. https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa
[TapamiensHOE coeTMHEHNE bubmuotexa [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/ff0c72c0
108 [TocnenoBarensHOE bubmmoreka IIOK
COCIMHEHHUE KOHACHCATOPOB https://m.edsoo.ru/ff0c72c0
109 DHeprus 3apsyKEHHOTO
KOHJIEHCATOpa
110 Pemenue 3amau
JIBr>KeHUe 3apsyKeHHON
111 YaCTHUIIbl B OJJHOPOJHOM
DIIEKTPUYECKOM TT0JIe
112 Pemenne 3amay
113 O6o06menue u



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

CHUCTeMaTU3als 3HAHUH 110
Teme "DnekTpudeckoe mnose"

114

115

116

KonTtponbHas pabora o
teMe "DnekTpuyeckoe nose"

Cwuina Toka. IlocTossHHBIN
TOK. Y CIIOBUS
CyIIIECTBOBaHUS
IMOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

HcTtouyHuku ToKa.
Hanpsixenue u 9/1C

bu6nmorexa [IOK
https://m.edsoo.ru/ffOc74f0

117

3akon OMa aJis1 yyacTka
HenH. DIEKTPUIECKOe
CONPOTHUBJICHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

118

3aBUCUMOCTH
COHpOTI/IBJ'ICHI/ISI
OJIHOPOJIHOTO TIPOBOTHAKA
OT €ro JUIMHBI U IIOIag1
MOTIEPEYHOTO CEeUCHUs

119

120

121

VY enpHOE CONPOTUBIIEHUE
BelecTBa. Perrenue 3agad

ITocnenoBarenpHOE,
napajjieIbHOE, CMEIIaHHOE
COEIMHEHHE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX
JIEKTPUYECKUX LIETIEH.
[IpaBuna Kupxroda

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

122

Pemenue 3agau



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

Pabora snexkrpudeckoro

bubnunorexa LIOK
123 TOKa. 3axkoH JKoyinsa —
Hxoy. https://m.eds00.ru/ff0c7838
Jlenna
124 Pemenue 3amau
MOUIHOCTD JIEKTPUIECKOTO
125 ToKa. TemioBas MOIIHOCTE Bubmaorexa ITOK
’ . ’ https://m.edsoo.ru/ff0c7838
BBIZICIIIEMAas Ha Pe3UCTOpe
126 Pemenue 3amay
9J1C u BHYTpEHHEE
127 C(f:I[I OTI/IB.;:EI/IG ACTOYHHKA bubnuorexa [JOK
p https://m.edsoo.ru/ffOc7ae0
TOKa
3akon OMa 1 HOJTHOH
128 (3aMKHYTOH ) 3JIEKTPUUYECKON bubmorexa HOK
yr p https://m.edsoo.ru/ffOc7ae0
e
129 Pemenue 3amay
130 MOIIHOCTh UCTOYHHUKA TOKA
131 KopoTkoe 3amblkaHue
132 Konpgencarop B uenu
[MOCTOSHHOTO TOKA
133 Pemenue 3amau
Pemenue 3agad mo reme
134 "TTocTOSTHHBIHI
ANEKTPUUECKUI TOK"
Pemenue 3agad mo reme
135 "TlocTOSTHHBIN
AJIEKTPUIECKUNA TOK"
Pemenne 3amau mo reme
136 A

"TTocTOSHHBIH



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

ANEKTPUUECKUH TOK"

137

138

139

140

141

0O0001eHEe 1
cucTeMaTu3aIys 3HaHuM 110
TeMe "IlocTOSTHHBIN
AIIEKTPUYECKUH TOK"

KoHnTtposbHas padota mo
TeMme "IlocTOSTHHEIN
ANEKTPUIECKUI TOK"

DJeKTpuuecKas
IPOBOAMMOCTH Pa3TUYHBIX
BEILIECTB. DJICKTPUUECKUI
TOK B MeTaJlIax.
CBepXInpoBOAUMOCTh

DIIEKTPUUECKUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®dapanes 15 JIEKTPOIU3a

DIIEKTPUUYECKHI TOK B raszax.
IInasma

bubmuoreka [{OK
https://m.edsoo.ru/ffOc82ba

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

142

DIIeKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
puOopbI

143

144

ONeKTpUUYEeCKUi TOK B
TIOJTYTTPOBOTHUKAX
[TomynpoBoAHUKOBBIE
npubopbI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

145

Pu3nYeCcKuil IPAKTUKYM 11O
teme "M3mMepenue cuibl ToKa



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

Y HATIPSDKEHUS B IICTIH
MOCTOSTHHOTO TOKa MpHU
MIOMOIIIM aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" uin
"3HaKOMCTBO C U(PPOBOIA
naboparopueit o pusuke.
[Ipumepsl usmepenus
(U3NIECKUX BETMYUH MIPH
MIOMOIII KOMITBIOTEPHBIX
JaTYUKOB"

146

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3yuenue
HEPAaBHOMEPHOI'O ABM)KEHUS
C LEJbIO ONpeIeTICHUs
MTHOBEHHOM cKopocTH"

147

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
YCKOpEHUs IpU
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH" MM
"HccnenoBanue
3aBHCUMOCTH ITIYTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
JIBIDKCHUH "

148

Pu3nYeCcKuil IPAKTUKYM 11O

1




149

teme "M3mepenue
YCKOpEeHUsi CBOOOIHOTO
nagenus” win "M3ydenue
JBUKCHHUS TeTa,
OpOIIEHHOTO
TOPU30HTAJILHO"

DuU3nYECKUi MPAKTUKYM I10
teme "V3ydyeHue IBUKEHUS
TeJja Mo OKPY>KHOCTH C
MOCTOSTHHOM 110 MOJYJTIO
CKOPOCTBHIO" WK
"HUccnenoaHue
3aBUCHUMOCTH TIEpHO/Ia
oOpareHuss KOHU4eCKOro
MasiTHUKa OT €ro
napameTpoB"

150

151

Pu3nYecKuil IPAKTUKYM 110
teme "U3mepenue
PaBHOAECHCTBYIOIIEH CUIIBI
IpHU ABWKEHUH OpycKa 1o
HAKJIOHHOM MJIOCKOCTU" WIIN
"ITpoBepka runoTe3bl O
HE3aBHCHMOCTH BPEMEHU
JIBYDKEHUS OpycKa 1o
HAaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro
Macchr"

Pu3n4eCcKuil IPAKTUKYM I10
teMme "HcciaenoBanue




152

153

3aBHCUMOCTHU CHII
YIPYTOCTH, BOSHUKAIOIINX B
MPYXHHE U PE3NHOBOM
obpasiie, OT ux
nedhopmaruu' uiu
"N3yueHue nBUKEHUS
CHCTEMBI T€JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Uepe3
JIErkui OJ10K"

Ouznyeckuil MpakTUKyM IO
teme "M3mepenne

Ko unreHTa TpeHus 1Mo
BEJIMYMHE YTJIOBOTO

ko3 PunmenTa
3aBucumoctd Frp(N)" wim
"UccneqoBanue ABUKEHUS
Opycka 1o HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
K03 uureHToM TpeHus"
win "M3yuenue nBuxeHus
rpy3a Ha Bally C TpeHHeMm"

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
YCIIOBHM paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO
OCh BpAILCHUS" WU
"KoHcTpynpoBanue
KPOHUITEIHOB M pacy€T CUII
ynpyroctu" win "M3yuenue




YCTOMYHUBOCTHU TBEPAOTO
TeNa, UMEIOUIETO IUIOMAlb
onopsI"

154

155

PuU3NYECKUN IPAKTUKYM 110
teMme "U3mepenue ummynbca
T€Ja 10 TOPMO3HOMY ITyTH"
unu "M3mepeHue CUIIbl TATH,
CKOPOCTH MOJIEeNIN
AIEKTPOMOOUIIS U
MOIIIHOCTHU CHJIBI TATU" WK
"CpaBHeHUE U3MEHEHUS
UMITyJIbCa TeJa C
UMIYJIbCOM CUJIBI" WU
"UccnenoBanue coxpaHeHus
UMITyJIbCa TPU YIIPYTOM
B3auMOIECUCTBUN" WIN
"M3MepeHne KHHETUUECKON
SHEPruy Teja 1o
TOPMO3HOMY IIyTH"

Pu3HUECKU IPAKTUKYM I10
teme "U3ydenue
M30TEPMHUUYECKOTO MpoIiecca
(peKOMeHI0BaHO
UCTOJIb30BaHUE LU(POBOM
naboparopun)" UIH
"N3yueHne n30X0pHOTo
npouecca" wim "N3yuenne
n300apHOro mporecca uiu
"IIpoBepka ypaBHEHUS




cocroguus"

156

DuU3nYeCKuil MPAKTUKYM I10
teme "M3mepenue yaenbHoM
TEIIIOEMKOCTH" HIIN
"UccnenoBanue nporecca
OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBanue
aauabaTHOro mporecca uiu
"N3yueHune B3auMOCBS3U
SHEPIruu
MEXMOJIEKYJISIPHOT'O
B3aUMOICHUCTBUS 1
TEeMIIepaTypbl KUTICHHS
Kuakocren"

157

OuznyecKkuil MpakTUKyM IO
teme "U3ydyenue
3aKOHOMEPHOCTEMN
WCTIapEHUs KUIKOCTEH" Uin
"Usmepenue yaenpHOM
TEIJIOTHI MIJIaBJIEHUS Jibaa"
iy "M3yuenue cBOWCTB
HACBIILICHHBIX TapOB" WK
"N3mepenue abCOMOTHON
BIIQYKHOCTH BO3/yXa U
OIIEHKA MacChI TTapOB B
nomenieHun'". smepenue
KoadumeHTa
MMOBEPXHOCTHOTO HATSHKEHUS

158

Pu3nYeCcKuil IPAKTUKYM 11O

1




teme "HaOmonenue
MIPEBpAIICHUS YHEPTUU
3apsHKEHHOT0 KOHJIGHCAaTOpa
B DHEPTHIO U3TyUCHUS
cBeroaunona” wim "M3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojepxarieit kouaeHcarop"
uiu "Pacnpenenenue
Pa3HOCTH MOTEHIINATIOB
(HampsKeHUs ) IpU
IOCJIEOBATEIHLHOM
COeIMHEHU N
KOHJIEHCATOPOB"

159

Pu3nYecKuil IPAKTUKYM 110
teme "UcciaenoBanue
CMEIIaHHOTO COSTMHECHUS
pe3ucTopoB” mim
"N3MepeHue yaeapHOro
CONPOTHUBIICHUSA
MIPOBOJIHUKOB" UITH
"UccnemoBanue
3aBHCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS TSl JIAMITBI
HakajauBaHus"

160

Pu3nYecKuil IPAKTUKYM 110
teme "HabOmronenune
3JIEKTpOn3a" Win
"Nzmepenue 3apsaaa
OJIHOBAJICHTHOT'O MOHA" WU




161

162

163

164

165

"HUccnenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temnepatypbl" win "CHaTtue
BOJIbT-aMIIEPHOU
XapaKTEepUCTHKHU Auoaa"

Pe3epBHBIii ypOK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teMe "Kunemartuka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHUCTEMaTH3aIUs 3HAHUH 110
teme "Iunamuka"

PesepBHBIi ypOK.
O06o06mIeH e U
cHcTeMaTu3amys 3HaHuH 110
teMe "CraTuka TBEpIOro
Tena"

PesepBHBIi ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "3aKOHBI COXpPAHEHUS B
MeXaHUKe"

PesepBHBIi1 ypOK.
O06o06mIeHNE U
CHCTeMaTH3alys 3HAHUH 110
Teme "OCHOBBI




MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

166

PesepBHBIi ypOK.
O0o0061IeH e U
cHCTeMaTH3aIys 3HaHUH 110
teMme "TepMoauHaMuKa.
TenmoBrie MalTuHEL"

167

PesepBHBII ypOK.
O0o061IeHNE U
cucTeMaTu3aIys 3HaHUM 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

168

PesepBHBII ypOK.
O6o006menne u
CHUCTEMaTU3alus 3HAaHUN 110
TeMe "OnekTpudeckoe nosue"

169

PesepBHBIi ypOK.
0O00011eHnEe "
CHUCTEMaTU3alus 3HAaHUN 110
teme "[locTosHHBIH
INEKTPUYECKUH TOK"

170

PesepBHBIi ypOK.
0O00011eHne n
cUCTEMaTU3alus 3HaHUH 110
TeMe ""TOKM B pa3nu4HbIX
cpenax”

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

170

16




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Jara
Ne Hara uudgponbie
Tema ypoka Kontpoabnbie IIpakTunyeckue H3ydeHUs
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI no gakry
pecypchbl
BsaumopeiictBue
IMOCTOSIHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM 1 bubmorexa [JOK
pOBOA ' https://m.edso0.ru/ff0c9778
MarnuTtHoe none. ['unoresa
Awmnepa
BekTop MaruuTHOM
HH, un. [IpuHun
2 c rIIZK rIIlo3I/1 I/IlI:/)I M:I‘HI/ITHI)IX 1 bubmorexa [JOK
y Fz . N https://m.edsoo.ru/ff0c9778
mosei. JIMHuM MarHUTHOM
WHTYKITAH
MarunuTtHoe mosie
3 MIPOBOAHUKA ¢ TOKOM. OIIBIT 1 bubmorexa [JOK
POBOA ' https://m.edsoo.ru/ff0c98fe
Opcrena
Cuna Amnepa, e bubnnoreka [JOK
4 1
HaIpaBJIEHUE U MOJYTb https://m.edsoo.ru/ff0c9acO
5 Pemenue 3agau 1
[IpumMeHeHue 3aKoHa
5 Awmriepa. 1 bubmuoreka [IOK
DIIEKTPOU3MEPUTEITBHBIE https://m.edsoo.ru/ff0c9ac0
prOOpbI
7 Cuna JlopeHua, e€ 1 bubnnorexka [JOK
HaIpaBJICHUE U MOIYIIb. https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JIBr>KeHue 3apsyKeHHOU
YaCTULBI B OJHOPOJHOM
MarHMTHOM I10JI€

8 Pemenue 3amau
bu6mmoreka [IOK
9 PaGora cuuvt Jloperna https://m.edsoo.ru/ff0c9df4
10 Pemenue 3amau
MarunuTtHoe 110J¢e B
1 BEIIIECTBE.
deppoMarHeTHKy, napa- u
JaMarHeTUKHU
OCHOBHBIC CBOMCTBA
12 (heppoMarHeTUKOB.
I[Ipumenenne
(heppoMarHeTUKOB
Pemenue 3amau mo teme
13 " "
MarunuTtHoe 1oJe
14 Pemenue 3agaud nmo reme
"MaruautHoe nose"
SBnenue
15 3JIEKTPOMATHUTHOMN bubnuotexa [JOK
nHaykiuu. [Totok BekTopa https://m.edsoo.ru/ffOcal50
MarHUTHON MHITYKITUN
bu6mmorexa [IOK
16 OAC nunyKiMn https://m.edsoo.ru/ff0cal50
17 3aKOH AJIEKTPOMATHUTHOMN bubnuotexa [JOK
naaykunu Gapanes https://m.edsoo.ru/ff0cal50
18 BuxpeBoe anexkrpuyeckoe



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

noste. Toku dyko

19 OJ1C nuHaykiuu B
JBUKYIIUXCS TPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBusno Jlenma
NunyktuBHOCTh. Karymka

22 WHIYKTUBHOCTH B LIETIA bubmorexa OK
OCTOAHHOND TOKA https://m.edsoo.ru/ff0ca600

93 SIBiIeHME CAMOMHTYKIINH. bubnuorexa [JOK
S/1C camouHyKMu https://m.edsoo.ru/ff0ca600
DHeprus MarHATHOTO TIOJISI

24 KATYILIKH C TOKOM.

DNEeKTPOMarHuTHOE 10JIe

25 Pewenue 3amau
O06o001eHue u

26 CHCTEeMAaTHU3alMs 3HaHUH 110
Teme "DnekTpoarnHamMuka'

97 KonTponbHas padota no
TeMe "DIeKTpoiMHaMuKa"

KonebarenpHas cucrema.

28 CB00OOIHBIE KOJICOAHUS. Bubmmorexa LIOK
FapaoRTsecKie KoneGans https://m.edsoo.ru/ff0caf06
Kunemaruueckoe u

29 IUHAMUYECKOE OIHMCAHUE bubmorexa LHOK
KOCGATE b HbIX TBHKCHH https://m.edsoo.ru/ff0caf06
DHepreTuyeckoe OnMcaHue.

30 BriBo tuHAMHYECKOTO

OIMMUCAHUS TAPMOHUYICCKUX



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

KoyebaHuii U3 ux
SHEPreTHYECKOTO U
KHHEMATHYECKOTO
ONMCaHUs

31

Awmiuntyna u ¢aza
KoJIeOaHMi

32

[Tepuon u yacrora
koseOanuil. [lepuon manbix
CBOOOIHBIX KOJIeOaHUM
MaTeMaTHYECKOT0
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEeOaHUNI
MPYXKUHHOTO MasiTHUKA

33

3aryxaromue KojeOaHusl.
BriayxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOIICOaHUSA

Pemenue 3agau

36

VYpok-koHpepeHus
"MexaHuueckue KoneOaHus
B MY3BIKAIBHBIX
HUHCTpyMeHTax"

37

38

O06o06menue u
cUCTEMaTH3aInsI 3HaHUH 110
TeMe "MexaHuueckue
Koneoanus"

DNeKTPOMarHUTHHIE
KOJICOAaHUS.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820

KonebatenbHblil KOHTYD

39

®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsaa
KOHJIEHCAaTOopa ¢
aMIUTUTYI0H CUJIBI TOKA B
Kosie0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

40

41

42

43

3aKOH COXpaHEHUS SHEPTUH
B UaC€aJIbHOM
K0J1e0aTeIbHOM KOHTYpE

3aTyxaromue
AJICKTPOMAarHUTHHIC
KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMArHUTHHIC
KoJICOaHH

[Tepemennsbiit Tok. Peaucrop
Y KOHJEHCATOP B LENHU
IIEPEMEHHOT0 TOKa
Karymika "HIyKTUBHOCTH B
LIEH TIEPEMEHHOI0 TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

44

3axon Oma aiis
BJIEKTPUYECKON e
MEPEMEHHOTO TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

45

46

MouHOCTb IEpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNE
CHJIBI TOKA U HaMPSKEHUS

Pe3onanc B anexkTpruueckoit
enu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86

47

Pemenue 3agau

48

Wneanpubrif
Tpa"cdopmaTop.
IIpousBoacTso, nepenaya u
norpedeHue
JJIEKTPUYECKON SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

49

DKOJIOTH4ECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynsrypa
HCIIOJIb30BaHUS
JJIEKTPOIHEPIUH B
IIOBCEIHEBHOM JKU3HU

50
51

Pemenue 3agau

Pemenue 3agau

52

O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "DIIeKTPOMAarHUTHbIE
Konebanus"

53

54

55

MexaHndecKrue BOJIHEI.
XapakTepuCTUKHU
MEXaHUYECKUX BOJH
CBolCTBa MEXaHUYECKUX
BOJIH

3ByK. XapaKkTepUCTUKU
3ByKa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

56

Wndpa3Byk u yabTpa3BykK.
[ITymoBoO€ 3arpsi3HeHHE
OKpY>Karolleu cpeibl

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

57

Pemenue 3agau

58

59

60

61

62

DNEeKTPOMarHUTHbIE BOJIHBI.
N3ny4yenune
AJIEKTPOMAarHUTHBIX BOJIH

DHeprus
AJIEKTPOMArHUTHBIX BOJIH.
CpoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

[IIxana 31eKTpOMarHUTHBIX
BouH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIUIIBI paAKOCBS3U U
TEJICBUICHHS.
Panmonoxanms.
DNEeKTpOMarHuTHOE
3arpsi3HEHUE OKpYKarolen
Cpenbl

KonTponbHas pabota mo
teme "Konebanus u BoiaHb"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

63

Caer. 3akoH
MPSMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

64

Pemrenue 3agaq Ha
IIPUMEHEHHE 3aKOHa
MIPSMOJIMHENHOT O
pacnpocTpaHEHHUs CBETA

65

Otpaxenue ceera. [lnockoe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

3epkano. Cdepuueckoe
3epKayo

66

IIpenomiieHnue ceera.
AOCOIOTHBIN 1
OTHOCHUTEJIbHBIN [MOKA3aTEIIb
npenomienus. I[lonnoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPAKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7{6

67

Pemenue 3amay Ha
MPUMEHEHNE 3aKOHOB
OTpaXKEHUS U MPEIIOMIICHUS
CBeTa

68

XoJ 1y4en B Ipu3Me.
Hucnepcus ceera.
CnoxxHbIN cocTaB 0€JI0T0
cBerta. [lBer

69

70

71

72

JInnzer. ®okycHoe
paccTosiHUE M ONTHYECKast
CHJIa JIMH3BI

[TocTpoenne nzoOpakeHui
B JINH3aX M UX CUCTEMaX.
YBennueHue JIMH3bI

Pemenue 3amay Ha
MOCTPOEHHE N300paKeHHIH,
MOJIy4aE€MBIX C TIOMOIIBIO
JIMH3

I'ma3 xak onTudeckas
cucrema

bubmuorexa [JOK
https://m.edsoo.ru/ff0cddle

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



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

Pewmenne 3amau. IIpenenst

73 MIPUMEHUMOCTH
T€OMETPUUYECKON ONTHKHU
74 CxopocTh CBETA U METO/IbI
€ U3MEPCHUS
75 Jucniepcust cBera
bubmuoreka [JOK
7 Hurepdepentus ceeta https://m.edsogru/ff0ced22
KorepeHTHBIC HCTOYHUKHY.
177 VcaoBug HaOIMIONEHNUS
MaKCHUMyMOB U MUHUMYMOB
78 Pemenue 3agau
79 [Ipumenenue bubnnoreka [JOK
uHTEephepeHInn https://m.edsoo.ru/ffOced22
bu6mmoreka [IOK
80 Jlacppaxups caera https://m.edsogru/ffOCedZZ
51 | Vemorortmonms buGuorexa LIOK
https://m.edsoo.ru/ff0ced22
TJIaBHBIX MAaKCUMYMOB
82 Pemenue 3amau
83 IlonepeyHOCTh CBETOBBIX bubnuoreka [IOK
BoJiH. [lonsipusanus cBera https://m.edsoo.ru/ffOcf02e
84 Pemenue 3amau
85 CBeTOBEIC SBJICHUS B
MIPUPOJIC
O06o0mmeHue n
86 CHCTEMAaTH3alMsl 3HaHUH 110

Teme "Onruka"



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

87

KonrponsHas pabora no
TeMe «OnTHKA)

88

['paHu1IBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKU
Y TIPUHLAI
OTHOCHTEIBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

89

90

[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

[IpocTpancTBeHHO-
BPEMEHHON MHTEPBAI.

[IpeobpazoBanus Jlopenna.

VYcnoBue NpUYUHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameJieHre BpEeMEHH U
COKpAIIeHHE JTMHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bubmunorexa [JOK
https://m.edsoo.ru/ffOcfa42

91

92

93

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTULIBI

CBs13p Macchl € JHEpPruen u
HMITYJIbCOM
PENATUBUCTCKON YaCTHULIBI.
DHeprus MoKos

PaBHOBecHOE TeIIOBOE
W3JIy4YECHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

94

95

3akoH cMelieHus Buna

T'unmoreza M. Ilimanka o
KkBaHTaX. @OTOHEBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16

bubmuorexa [JOK

% DHEpTHSL H UMIYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
dororpdexr. OnbiTer A. T
bubmuorexa [JOK
97 CroneroBa. 3aKOHBI
https://m.edsoo.ru/ffOcffc4
dhoTodrddekra
VYpaBueHnue DitHmITeHa 175
98 dororddekra. "Kpachas bubmmorexa [JOK
P https://m.eds0o.ru/ff0d015e
rpanuia” Gororddexra
99 Hasnenue ceera. Onwitsl I1. bubnnoreka [JOK
H. JleGeneBa https://m.edsoo.ru/ff0d04a6
. bubmuorexa [JOK
100 BonoBbie CROACTRA TaCTHL https://m.edsoo.ru/ff0d0ca8
Bounnbl ne bpoins. nuna
BOJIHBI J1e bpoiursa u
101 a3Mephl 001acTu bubmmorexa [TOK
P p . https://m.edsoo.ru/ff0d0ca8
JIOKQJTA3AIAH JIBUKYIICHCS
YaCTHIBI
102 KopnyckynsapHo-BOIHOBOMI bubnuoreka [IOK
ITyanu3m https://m.edsoo.ru/ff0d0ca8
103 Judpakius >7eKTPOHOB Ha
KpHUCTaIax
Crneunguka usmepeHuit B
Mukpomupe. COOTHOIIEHUS bubnnoreka [JOK
104 . .
HEOIpPEIeTEHHOCTEN https://m.edsoo.ru/ff0d0ca8
I'eiizenOepra
105 Pemenue rpaduueckux
3a1a4
106 Pemrenue pacu€THbIx 3a1a4



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

KonrponsHas pabora no
TemaM: "OcuoBrl CTO",

107 " N
KopnyckynsipHo-BoaHOBOM
qyau3m"
OMBITHI 11O UCCIIEIOBAHUIO
108 CTPOEHHS aToMa. bubmumoreka [IOK
[InanerapHast MoJieIb aToMa https://m.edsoo.ru/ff0d091a
Pezepdopna
bu6mmoreka [IOK
109 Hocrynarer bopa https://m.edsoo.ru/ff0d091a
B .C
110 s C? CXTPOB. LAICKID bubnuorexa [JOK
YPOBHCH SHEPTHI aTOMa https://m.edsoo.ru/ff0dOafa
BOZOpOJA
C
111 HOHTARHOC 1 bubmuorexa [JOK
BRIHYAUACHHOE H3TYHCHIE https://m.edsoo.ru/ff0dOafa
cBeTa
112 Jlazep
Hyxnonnas monens sapa
s geﬁ3eH6epra-I/IBaHeHKO. Butmorexa LOK
ApAL 11 MAccoBoe JNeo https://m.edso00.ru/ff0d1162
sanapa. M3oromnsl.
PaguoakTuBHOCTH
3aKoH paIu0aKTUBHOTO
pacnaga. CBoiicTBa
HMOHU3HUPYIOLIETO
bu6 OK
114 n3nydeHus. Bnusiaue Homorexa Il

PaZaMoOaKTUBHOCTH Ha
JKHUBBIC OPraHHU3MBI.
Jlozumerpus

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2

115

OHeprus CBA3U HYKJIOHOB B
snpe. SlnepHble CUIIBI.
JledekT macchl spa.
SnepHble peakuum.
SlnepHbie peakTOpHI.
[Tpobnemsl ynpaBisieMoro
TEPMOSAIEPHOIO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI
pa3BUTHUSA SACPHOU
SHEPIreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

116

117

118

119

MerTobl perucTpaiuu u
HCCIICIOBAHUS
3JIEMEHTAPHBIX YACTUII.
OyHIaMEHTAIbHBIE
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
IIpencrasnenue o
CranpmapTHOI MOJenH.
KBapk-rintoonHas Mmozenb
aJpOHOB

dusuka 3a npeneramMmu
CrangapTHON MOAEH.
Témuas Matepus u TEMHas
sHeprus. EnquncTBo
¢bu3nyeckoil KapTUHbBI MHpa

OTaIbl Pa3sBUTHA
ACTPOHOMUHU. 3HadeHue
ACTPOHOMUU

[IpuMeHnMOCTB 3aKOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

120

121

(bu3HuKK 1715 OOBSICHCHUS
MIPUPOJIEI KOCMHUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHNN

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI,
paMoTEIeCKOIIBI,
BHeaTMoc(epHast
aCTPOHOMUS

Bun 38é3nH0r0 HebAa.
Co3Be3ausi, spKue 3BE3/1bl,
[IJIAHETHI, UX BUIUMOE
JBIDKEHUE

122

CoyHeyHas cucTeMa.
Connne. Conneunast
aKTUBHOCTE. MICTOUYHHK
sHeprun CoJiHLIA U 3BE3]

123

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKHU.
Juarpamma "cnekTpaabHbIi
KJ1acC — CBETUMOCTH"

124

125

3Be3abI IIIaBHOM
IIOCJIEIOBATEIHLHOCTH

BuyrtpenHnee ctpoeHue
3BE311. COBpeMEHHbIE
MIPEJICTaBICHHS O
MMPOUCXOXKIACHUHN U
sposrrorny CoTHIa U 3BE3I.




OTanel KU3HU 3BE31

126

127

128

Mueunsiii [1yTe — Hama
lNanaktuka. THUnbl ranakTHK.
UYéEpHsble ABIPHI B s1pax
TaJIAKTUK

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xab60ma.
Teopus bosbmoro B3peIBa.
PennkroBoe uznyuenue

MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka

129

Hepewénnpie npodiembl
aCTPOHOMMHU

130

131

Pu3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
MarduTHOTO MHOJIS
MOCTOSIHHBIX MarHUTOB"
i "VccnemoBanue
CBOWCTB (peppOMarHeTUKoB"
i "VccnemoBanue
JEHCTBUS IOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

Pu3nYecKuil NPaKTUKYM I10
teMe "M3mepenne cuiibl
Awmnepa" nnu "U3yuenune
3aBUCHMOCTH CHJIBI AMIiepa
OT CWJIBI TOKA" WK
"OnpeneneHne MarHUTHOU
WHIYKIIMK Ha OCHOBE




nu3MepeHus cuiibl Ammepa"

132

®uU3NYECKU TPAKTUKYM I10
teme "HccnenoBanue
SIBJICHUS 3JIEKTPOMArHUTHOMN
WHIYKIUU" 1IN
"OnpeneneHue UHIYKIUU
BUXPEBOI'0 MAarHUTHOTO
noJss"

133

Pu3NYECKUl NPAKTUKYM 110
teme "HccaenoBanue
SIBJICHUS] CAMOMHTYKIIHH"
nmu "Coopka MoJIeIn
3JIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3NYECKUl NPAKTUKYM 110
teme "M3mepeHue nepuoaa
CBOOOIHBIX KOJICOaHUI
HUTSHOTO U MPYKUHHOTO
MasTHHKOB"

135

@U3NYECKUI IPAKTUKYM T10
teme "IIpeoOpazoBanue
SHEPTUH B IPYKUHHOM
MasTHHUKE"

136

Pu3NYECKUil NPAKTUKYM 110
teMe "Hccnenosanue
MIEPEMEHHOT0 TOKa Yepes
[IOCJIE0BATEIBHO
COEMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" win




"NccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIH
MepEeMEHHOro ToKa"

137

Pu3NYECKUl IPAKTUKYM 110
teMe "U3yuenue
[1apaMeTpoOB 3BYKOBOU
BOJIHBI"

138

Pu3NYECKUl NPAKTUKYM 110
teme "M3mepenue
II0Ka3aTesl MPeIoMIICHUS
crexna" win "[lonydyenue
M300paKeHUs B CHCTEME U3
IIJIOCKOTO 3epKaJia U JIUH3bI"

139

140

141

Pu3NYECKUl NPAKTUKYM 110
teme "HccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO
paccTosIHUS OT BEILECTBa
(Ha mpuMepe KHUJIKUX
muH3)" uin "U3Mepenue
(hOKYCHOTO pacCTOSIHHS
paccenBaronMX JUH3"

Pu3nYecKuil NPaKTUKYM I10
teme "HaGmonenue

T paKIu,
UHTEepEPEHIINH U
noJisipu3anuu ceera'”
Pu3nYeCcKUil NPAKTUKYM I10
teme "Onpenenenue
HMITyJIbCA Y DHEPTUU




PENATUBUCTCKHUX YacTHIL (T10
(dboTorpadusM TpEeKOB
3apsDKEHHBIX YaCTHUI B
MarHuTHOM ToJie)"

142

143

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue
nocrossHHou [lnanka Ha
OCHOBE HMCCJIEJOBAHUS
dhoTodrddexra" nmm
"UccneqoBanue
3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/T OT
HanpspkeHus"

Pu3nyUeCKUil NPAKTUKYM I10
TteMe "Uccnenosanue
CIEKTpa Pa3pekeHHOTO
aTOMapHOT0 BOJIOpOJA U
W3MEpPEHHE MOCTOSIHHON
PunGepra"

144

Pu3nYecKuil NPaKTUKYM 110
teme "HccnenoBanue
pagnoaKTUBHOTO (POHA C
HCII0JIb30BAHUEM
nosuMerpa ninm "M3ydenue
MOTJIOIIEHUs OeTa-yacTuIy
antoMuHueM"

145

PuU3NYECKUil NPAKTUKYM IO
Teme "HabOmronenus
3BE31HOro Heba




146

147

HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BaHUEM
KOMITBIOTEPHBIX
MPUITOKEHUN I
ONPEeICIICHUS MOJ0KEHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CeBepHoro nosymapust u
SIpKUE 3BE31bI" WK
"HaOroneHus B TEIECKOIT
Jlynbl, nianer,
TYMaHHOCTEH M 3BE3IHBIX
CKOILICHHI"

O06006111eHE U
CHCTEMATH3alMs 3HAHUIA.
Ponb pusuku u actpoHomMun
B 9KOHOMHUYECKOH,
TEXHOJIOTUYCCKOM,
COITMAJIbHOM M DTHYECKOH
chepax nesaTenTbHOCTH
YyeJIoBeKa

O06o0enue n
cucTeMaTHU3alus 3HaHUH.
Ponb 1 MecTo hpusuku u
aCTPOHOMHU B
COBPEMEHHOUN HAYYHOU
KapTHHE MHpa

148

O06001IeHne 1




cucTeMaTu3alus 3HaHHM.
Ponw dusuueckoii Teopun B
hopmMupoBaHUHT
MpEJICTaBICHUMN O
(bu3nuecKoil kKapTuHe MHpa,
MeCTO (PU3NUECKOM
KapTHHBI MUpa B 00IIEM
Psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

149

150

151

O06006111eHE U
cucTeMaTu3alusd 3HaHUU 1O
Teme "Kunemaruka"

O06006111eHE U
cUCTEMAaTH3alus 3HAaHUH 110
Teme "Kunemaruka"

O0600111eH1E U

cucTeMaTu3als 3HaHUK 1o
teme "JluHamuka"

152

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "CraTtuka TBEpAOro
Teaa"

153

O0600mmenue u
cUCTEeMaTH3aInsI 3HaHUH 110
TeMe "3aKOHbI COXpPaHEHUS
B MeXaHHKe"

154

O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110




Teme "OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"

155

O06o0061ieHue U
CHCTEMAaTH3aINsI 3HaHUH 110
teMe "TepMoauHaMuKa.
TennoBrie MaTUHEL"

156

O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
®da3oBble Iepexo bl

157

O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme "DIeKTpUIecKoe
moJjie"

158

159

160

161

O06o06menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "IlocToSHHBIHI
ANEKTpUYECKUI TOK"

O06o06menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teMe "TOoKHU B pa3InYHBIX
cpenax"

O06o06mieHue u
CHCTEMAaTH3alMs 3HAHUH 110
teme "MarautHoe 1moJe"

PesepBHbIii yPOK.
O06o01enue u




CHCTEMAaTH3aInsI 3HaHUH 110
Teme "DJIeKTpOMarHUuTHas
UHAYKIUA"

162

PesepBHbIii ypOK.
O06o0061ieHue U
CHCTEMAaTH3aInsI 3HaHUH 110
TeMe "MexaHndeckue
Konebanusa"

163

PesepBHBIii ypOK.
Oo6o06menne u
cUucTeMaTu3alus 3HaHUi 10
TeMe "DIeKTpOMarHuTHhIE
KoJjebaHus"

164

PesepBHbIii ypOK.
O06o0061IeHNE U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "MexaHndeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

165

PesepBHBIii ypOK.
O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
Teme "Ontuka"

166

PesepBHBIii ypOK.
O0600mmenue u
cUCTEeMaTH3aInsI 3HaHUH 110
teme "OcuoBel CTO"

167

PesepBHBIil ypoOK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110




teme "KopnyckymspHo-
BOJIHOBOM J1yanu3m"

168

PesepBHbIii ypOK.
O06o0061ieHue U
CHCTEMAaTH3aINsI 3HaHUH 110
teme "dusuka aroma"

169

Pe3epBHbIil ypok.
O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "DPHu3nka aTOMHOTO
siIpa ¥ DJIEMEHTAPHBIX
gacTuir"

170

PesepBHBIii ypOK.
O06o061IeHNE U
CcHCTeMaTH3anus 3HaHUH 110
TemMe "DIeMEeHTEI
actpopuzuku"”

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO6111eCTBO C OTPAaHUUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnronepHoe obiectBo «M3naTensctBo «lIpocBenienne»

» ®usuka. Mexanwuka, 10 knacc/ Msaxumes I'.51., CunskoB A.3., O0mmecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3parensctBO «IIpocBenieHne»

» ®usuka. Konebanus u Boausl, 11 xinace/ Makuies I'.4., Cunsgkos A.3.,
OO011eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»
®dusuka, 10 knacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61iecTBo «M3marenbcTBo
«IIpocsemenue»

®dwusuka, 11 xmacc/ Mskumes I'.J1., byxosue b.b., Hapyrun B.M. ox

penaxiueit [lapdentreBoit H.A., AknmonepHoe o6mectBo «3maTenscTBO



«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Kupuxk JI.A. ®usuka - 10-11. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U
KOHTPOJIbHBIE paboThL. -5-¢ u3nanue,- M.MJIEKCA, 2013.

ActaxoBa T.B. ®usuka. 10 knacc. Kontponsubie 3aganus. Capartos:Jluien,
2014.

«KontponsHo-u3zmepurenbubie Mmatepuansl. Guszuka. 10 kimace/Coct. H.U.
3opuH. - 2-¢ u3a.,nepepad. - M.:BAKO, 2013.
«KontponsHo-u3mepurenbubie Mmatepuanbl. Guszuka. 11 kimace/Coct. H.U.
3opuH. - 2-¢ m3a.,mepepad. - M.:BAKO, 2013.

Mapon A.E. ®usuka. 10-11 knace: yaebHo-MeToanueckoe nocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.123c.

H.B. ®unonosuu Metonuueckoe mocodue 2015 M. [poda

A.E. Mapom, E.A. Mapon CaMocTosITeNIbHbIE U KOHTPOJIbHBIE padoThI-10-11
kimacc 2017 M. [poda

KoHTposbHbIe U camocTosTenbHbIe padoThl o pusuke. 10-11 knacc,

E.M. I'ytHuk «®u3uka 10 xmace» / O.W. I'pomiieBa. - M.: u31aTebCTBO
«Dx3ameny, 2014.

®uszuka. 10-11 knacc. Tematuueckue TeCTOBBIE 3aaHU JIJIsl TOATOTOBKH K

['UA. / aBT.- cocT.: M.B. Boitnenko, O.H. Mupomkuna. - SIpocnasib: OOO



«Axanemus pazBuTus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bubnuoreka - Bc€ no npeamety «dusuka». - Pexum gocryna:
http://www.proshkolu.ru

BuneoomnbiTel Ha ypokax. - Pesxum noctyna: http:/fizika-class.narod.ru
Enunas komtekuus uudpoBbix 00pa3oBaTelbHBIX PECYPCOB. - Pexum nocryna:
http://schoolcollection.edu.ru

HHuTepecHble MaTepralibl K ypokaMm (U3UKU IO TeMaM; TECTHI 110 TeMam;
HarJsIHBIe TTocoOus K ypokam. - Pexxum nmocryma: http://class-fizika.narod.ru
[Hudpossie oOpazoBaTenbHbIE pecypchl. - PexxuM qocTymna:
http://www.openclass.ru

DreKTpoHHbIC yueOHUKH 0 (usuke. - Pexxum pocryma: http://www.fizika.ru






