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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpaMmbl BocnuTaHus U Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIEHUE O UEAX, COJAEpKAHHM, OOIIen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenensroTcs IUIaHUPYEMbIE Pe3yJIbTaThbl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJILTATHI TIO0 TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

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



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX HCCIIEIOBAHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

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

Hoea npuknaonon nanpaenennocmu. 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 COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

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

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 JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. s yrmyOn€aHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBoMm 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
IPOBOJASATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopg paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o (QuMke cuUcTeMa YYEHUYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa NpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus Kabunera Qusuku. [Ipu sTOoM oOecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHOENsSeTCS PEHICHUI0 PaCcUETHBIX W KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHUE 3HAHUI U3 pa3HbIX pas3zesoB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpYyJOBaHWE [JIs BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH U  OO0ecledyrBaeT MOCTaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JEATENBHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nYecKux SBICHUI B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKUX PEIICHU B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

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

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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  u3MepeHMd  (U3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

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

Ponb u Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIIM aHAJIOTOBBIX U HU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yil MEXAHHUKHU.

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 nepeMeIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHT€HLUHUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCUYETA, WIITIOCTpAIUSl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3pe’KEHHOM 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 CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHON 3aBUCHUMOCTH MEXY JaJIbHOCTBIO
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. MuepumanbHbpie cuctemsl orcyéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBast 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 WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUSL.

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

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



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

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

MMnynbe CHITBI M UBMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
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
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13p a0CONMIOTHON 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, navopamopmsie padomul, npaKMuUKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Boruucienue paboTsl 1o rpapuky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass 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 TEpMOJAMHAMHMKHA Ul  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTenei. TerioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

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

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 PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepEeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJI0KEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

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

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNM HanpsHKEHHOCTH JATUX TOJIEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON 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 COCIMHEHUN 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 MOJIE3HONM 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 eKTposnsza 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 — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX 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  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  IKCIEPUMEHT,
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, Teorpaduu 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 1ad0paTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJIUHAT, 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 IIPUPOJIE,
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 Ia30B, KUIAKUE KPUCTAIUIbL, DJIEKTPUIECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CYXOr0 M OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATENb BHYTPEHHEIO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B BemecTse. PeppOMArHETUKY, ITapa- U AMAMarHETHUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHNs CUIIbI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

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

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYecKue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MHIYKLIHMOHHAsS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHAYKINA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemaruueckoe ¥ JTUHAMHYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOTHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenne HE3aBUCMMOCTH TIepUoia MajlbIX KOoJeOaHU Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBIeHU 00 uacaIbHON MOEIU MPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO U MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

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 COXpAaHEHUs YJHEPTUU B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. Brinyk1eHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

UneansHblii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya U moTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopens 3JIEKTPOMarHuTHOTO T€HepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN JIEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

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

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

[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 TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTE€HHA, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

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

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

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n3oOpakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH IPU IE€PEX0J€ MOHOXPOMATHYECKOIO CBETA
yepe3 IpaHully pasjiesia AByX ONTHYECKUX CPE.

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

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

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
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 nyya, MPOMIEAIIEro JIMH3Y MOJA MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTIEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTUKA, TU(PpaKIMOHHAS pEHIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB N300paKeHUH 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 nossipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

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 TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa WU3JIy4YeHUs] CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHON
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 C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOIECCHI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OiinmreitHa a1t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3aluu JABWXKYyLIeWcsa dactuibl. KopmycKyisipHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @uzuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,.

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

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

3akOH pPaAUOAKTUBHOTO pacnaga. PaauoakTWBHBIE HM30TONBI B MPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®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 UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

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

ConHeuHas cucTema.

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

3BE3/bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CieKTpajibHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

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

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3auss CEBEpHOro MOJIylIapus U SIPKHUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMUCATEIIBbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UZYUEHUEM MEM 0006 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3yeMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEyTrOJHLHUKOB,
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 JHArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

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

T'eocpaghusa: wmarnuTHble 0OJIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX PV,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

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



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 OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
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 ESATENBHOCTH.

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 OCO3HAHUE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

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 TMPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
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
MaTEepPHUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUH 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, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUThb APTryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
M3 UCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITENBHO OCYLIECTBIIATH IOMCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEP)KAaHUS B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

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

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

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKkcud KaK OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MIPUHMMATh MOTHBBI M ApPryMEHTBI JAPYTHX IIPU AHAINU3E 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 JMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAILHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JpPYTMX, YYUTHIBaTh €ro TIPH OCYIICCTBICHHHM OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npenmeTHble pe3ylnbTaThl Ha YriyOJIEéHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHON Hay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (GU3NUECKOIN KapTUHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNIPYTroe CTOJIKHOBEHMSI, MOJIEIIU I'a3a, )KUJKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpa3oBaHus ['amunes Ui CKOPOCTH M TEpeMELICHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECHS TBEPAOro Tena), IPU STOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW 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 MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

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

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DHHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuu NOPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
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-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX 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 OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
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 yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xonny oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
$u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJCHMI): OJHOPOJHOE BIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJICJIN CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHHUS  CHJIBI  TOKa,  TOCTYyJaTbl  CHEIMaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHIbI, AHEPrusi M UMNYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHsl, T[OJHOE BHYTPEHHEE OTpPaXKEHUE,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE34aX, B 3BE3NIHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHUMOCTHU



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEINbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METOABI IOMYyYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00OPaTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemaTth KayeCTBEHHbIE 3aJaud, TpPEeOyIoLIMe NPUMEHEHHs] 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TEOPETHUYECKHWE 3HAHUS JJs OOBSICHEHHsS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCHOJb30BAaHUU JOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTaTh B TpyHONe C HCIOIHCHHEM pa3IUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodecCHOHATBHOM AesITebHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1.HAYUHBII METO/I IIO3HAHUSA ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3znen 3.MOJIEKYJIAAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4.9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5.0M3UYECKH TIPAKTUKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5



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

Pa3zgea 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHTpoJbH
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

Dusuka —
¢byHIaMeHTalbHas HayKa
0 TIpupoe

bubmuoreka IIOK https://m.edsoo.ru/1beef346

Hayunsiii MeTog
MO3HAHUS ¥ METOJIbI
WCCIICIOBAaHHS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TeOpHUs B
MIpoLIECcCe MO3HAHUS
npupossl. Habmonenue u
9KCIIEPUMEHT B (pu3HKe

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

AOcomoTHasg 1
OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH
(bu3MYECKUX BEIUYUH

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

bubnuoteka [{OK https://m.edsoo.ru/34c49931

bubmuoreka [{OK https://m.edsoo.ru/ca2def03

bubnuoreka [{OK https://m.edsoo.ru/7f18fda3

MoaenupoBaHue B
¢uzuke. Poib u Mecto
¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAyYHOU
KapTUHBI MUDA, B

bubnuoreka [TOK https://m.edsoo.ru/eabbdedl



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

MPAaKTUYECKOMN
JEeSITeIbHOCTH JIFOJIeH

10

11

Mexanu4deckoe
nBrkenne. Cucrema
OTCUeTA.
OTHOCHUTEILHOCTD
MEXaHUIECKOTO
nerokeHus. [psimas u
oOpaTHas 3a1aun
MEXaHUKH
Pannyc-Bektop
MaTepUaIbHON TOYKH,
€ro MPOEKIUU Ha OCH
KoopauHar. TpaekTopus. 1
Ilepemerenue.
Ckopoctb. X mpoekunu
Ha OCH KOOpJUHAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OINHMCaHNE PABHOMEPHOIO
MPSMOJIMHENHOTO
JBUKEHUS

Crnosxenue nepemenieHni

U ckopocreil. Pemenne 1
3agaq

HepasHomepHOE

JBI>KeHUE. MrHOBeHHas 1
CKOpOCTh. Y CKOpEHHE.

bubmuoreka ITOK https://m.edsoo.ru/e9a52f02

bubnuoreka I{OK https://m.edsoo.ru/30a108a5

bubnuoreka [{OK https://m.edsoo.ru/89ba7190

bubmuoreka ITOK https://m.edsoo.ru/761d18aa

bubnuoreka [{OK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

[IpssmonuneHOE
JBM)KEHUE C TIOCTOSHHBIM
YCKOpPEHHUEM

12

I'padmueckoe onucanwue
PSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

bubnuoreka [TOK https://m.edsoo.ru/b7560bbf

13

CBo0OoHOE TIaZICHHE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BpPEMEHH U
ux rpaduKu

bubmuoreka IIOK https://m.edsoo.ru/f738109c

14

JIBr>keHue Tena,
OpOLICHHOTO IO/ YTIIOM
K TOPU3O0HTY

bubmuoreka IIOK https://m.edsoo.ru/71cbb4f5

15

Kpusonuneiinoe
JIBUKEeHUE. [[BUKeHue 1Mo
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAsA CKOPOCTb.
[Tepuon n yacrora.
LlenTpocTpeMuTenbHOE U
IIOJIHOE YCKOPEHHUE

bubnuoreka ITOK https://m.edsoo.ru/33196fbe

16

17

KonTponbhas padbota no
teme "Kunemaruka"

IlepBbiit 3ak0H HproTOHA.
HNueprmanbHble CUCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIILHOCTH

bubnuotexa [{OK https://m.edsoo.ru/1242f32e

bubnuoteka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

T'anmies.
Heunepuuanbusie
CHCTEMEI OTCUETA

18

Cuua.
PaBHOpelicTBYrOIIAs
cuna. Bropoi 3akoH
Hprotona. Macca

bubnuorexa [{OK https://m.edsoo.ru/141d3837

19

20

21

22

23

24

BzaumoneiicTBue Ten.
Tpernii 3akoH HproToHa
[IpuHuun cyneprno3uumn
cui. Pemenue 3aga4 Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJICHTHOCTh
IPaBUTALMOHHON U
MHEPTHOU MaccChl

Cuia TSDKECTH U
yCKOpEHUe CBOOOTHOTO
najgcHus

JIBrokeHre HeOECHBIX Tel
U UX HUCKYCCTBEHHBIX
cnyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kernuepa

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bubmuorexa I{OK https://m.edsoo.ru/57dba505

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

bubmuoreka [{OK https://m.edsoo.ru/9aba2b0a

bubnuoreka ITOK https://m.edso0.ru/22757f26

bubmuoreka ITOK https://m.edsoo.ru/11abfa0a

bubmuoreka ITOK https://m.edsoo.ru/Oae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

25

26

Cuna tpenus. [lpupona u
BUJIBI CHJI TPEHUSI.
JIBrKeHuE B )KUAKOCTH
rase ¢ yuéToM CHIIBI
COIPOTHUBIICHUS CPEIbI

[laBiienue.
I'uapocraTuyeckoe
nasienue. Cuia
Apxumena

bubnunoreka LIOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

bu6mmoteka LIOK https://m.edsoo.ru/a28aa7ad

27

AOCOTIOTHO TBEpIOE
teno. [locTtynarensHoe u
BpalllaTeIbHOE JABIKEHUE
TBEPAOro Tela

butnuoreka [IOK bubnuoreka [JOK
https://m.edsoo.ru/2b95d57e

28

MoMeHT CHIIEI
OTHOCHUTEIBHO OCH
BpateHus. [1meqo cubl

bubmuorexa [IOK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cui,
MIPHIOKEHHBIX K
TBEpAOMY Teiy. LleHTp
TSIKECTH TeJia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Bunsl paBHOBeCHS

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

30

31

32

Pemenue 3agau

KonrtponsHas pabora no
teme "JluHamuka.
Crartuka TBEpnoro tena'

NmMnynsc maTepuaibHON
TOYKHU, CUCTEMBI
MaTepHalbHBIX TOUEK.

bubnuoreka ITOK https://m.edsoo.ru/dclcaacO

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

bubmuoreka [{OK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp macc cucrtemsl
MaTepUaIbHBIX TOYCK.
Teopema 0 ABUKEHUHN
IIEHTpa Macc

33

Nmiynsc cuitbl ©
M3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHUS
uMIyibsca. PeaktuBHoe
JBUKCHHE

bu6mmoteka IIOK https://m.edsoo.ru/13f0a221

34

35

MoOMEHT uMItybca
MAaTepHaAIbHON TOUKH.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B
LEHTPaIbHBIX MOJIAX

Pemenue 3agau

bubnuoreka I{OK https://m.edsoo.ru/d6532eb9

bubnuoreka [{OK https://m.edsoo.ru/f7706d63

36

Pabota cuibl Ha MajioM U
Ha KOHECYHOM
HEePEMEILEHHUH.
I'padnueckoe
npecTaBieHne padboThl
cHIIbl. MOIIIHOCTB CHJIBI

bubnuoteka [{OK https://m.edsoo.ru/913974c7

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUN
KMHETUYECKON SHEPrUHr
MaTepHaTbHON TOUKH

bubnuoteka [{OK https://m.edsoo.ru/9a5e2e74

38

ITorennuanabHBIE U
HEMOTEHIMAJIbHBIEC CHUJIBI.
[TorenmmanpHas YHEPTHS.

bubnuoteka [{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

Bropas xocMuueckas
CKOPOCTh

39

40

41

Tperbs kocMuyecKas
cKkopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHUYECKON dHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs
MEXaHUYECKOHN dHEPTun

VYpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpaBHenue bepnyium
IUIA UACanbHOMN
KUJKOCTU

KonTponbHas padota no
TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

bubmuoreka ITOK https://m.edsoo.ru/f57b4e01

bubmuoreka [{OK https://m.edsoo.ru/f30f43b6

bubnuoreka I{OK https://m.edsoo.ru/474e7c4a

42

Pa3BuTue npencraBienni
0 IPUPOJIE TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHoBckoe nBukeHne

bubmmoTteka 11OK https://m.edsoo.ru/b0a4445f

43

CrtpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U
B3aMMOJICHCTBHSI YaCTHUI]
BelIECTBA

but6mmoreka IIOK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsl

bubnuoteka [{OK https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

MOJIEKYJI (ATOMOB).
KomnuecTBo BelecTsa.
[Tocrosnnas ABoraapo

45

Temneparypa. Temiosoe
paBHoBecue. [llkana
Henscus

bubnuorexa [IOK https://m.edsoo.ru/0070d493

46

47

Penrenue 3anau

Wneanpubiii ras. 'a3oBuie
3aKOHBI

bu6mmoteka LIOK https://m.edsoo.ru/1531aba5

bubnuoreka [{OK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpaeneena-
Knaneiipona. Pemenne
3a1a4

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

49

50

51

52

AOconroTHas
TeMrieparypa. 3aKkoH
JanpToHa

N3onporeccer B
UJI€aTbHOM Ta3e C
MTOCTOSIHHBIM
KOJIMUYECTBOM BEILIECTBA

I'padpuueckoe
IpeJCTaBICHNE
M30MPOLIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHUE
MKT

bubmuorexa I{OK https://m.edsoo.ru/14e02d1f

bubnuoreka [{OK https://m.edso0.ru/68878d51

bubnuoreka [{OK https://m.edsoo.ru/1344327b

bubmuoreka [{OK https://m.edsoo.ru/c8094721

53
54

Pemrenue 3agau

CBs3b a0COJIFOTHOH

but6mmoreka IIOK https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875



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

55

56

TEeMIIepaTypbl
TEPMOANHAMUYECKON
CUCTEMBI CO CpEeIHEN
KUHETUYECKOMN dHEprue
MIOCTYIATEIBHOIO
TEIUIOBOr'O JABUKECHUS €€
YaCTHIL

O06001IeHNe 1
CUCTEMATH3alNs 3HAHUI
o teme "OcHoBel MKT"

KonTponbHas padora no
TeMme "OcuoBsl MKT"

bubnuoreka IIOK https://m.edsoo.ru/09d12fd8

bubnuoreka I{OK https://m.edsoo.ru/13adad59

57

58

TepMmoauHamuyeckas
cucrema. 3aJlaHue
BHEUIHUX YCIIOBUU JJIsI
T/ cuctemsl. BHenHue u
BHYTPEHHUE [TapAMETPBI.
ITapamerpsl T/l cuctemel
KaK CpeIHHE 3HAUYCHUS
BEJIMYMH, ONIUCHIBAIOIINX
e€ Ha
MHKPOCKOITMYECKOM
YPOBHE

Hynesoe Hauamno
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cuctembl
K TEILUIOBOMY
PaBHOBECHIO

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

bubnuoteka [{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

59

Mogenp uaeaabHOro ra3a
B TEPMOJIMHAMHUKE.
VYcaoBust IpUMEHUMOCTH
3TOU MOJEIIH

bu6nmoteka LIOK https://m.edso00.ru/29355001

60

YpaBHenue Menpeneena-
Kianelipona u
BBIpAKEHUE JIJIS
BHYTPEHHEHN SHEPIUU

bubnuorexa [{OK https://m.edsoo.ru/bal178d0

61

Beipaxxenue s
BHYTPEHHEHN SHEPrUuun
OJIHOATOMHOTO
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTaTUYECKUE IIPOLECCHI

bubnuoreka ITOK https://m.edsoo.ru/ac5cac15

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Beruncienue paboTsl o
rpaduKy mporecca Ha
pV-nuarpamme

bubnuoreka [TOK https://m.edsoo.ru/741d5738

63

Tennmonepenaya Kak
Croco0 N3MEHEHUS
BHyTpeHHeN sHeprun T]]
cucTeMbl 6e3
COBEpILICHUS PabOThI

bubmuoreka [{OK https://m.edsoo.ru/3d734561

64

Konsekmus,
TETUIONPOBOIHOCTb,
W3JIy4YECHHUE

bubnuoteka [{OK https://m.edsoo.ru/157b54cd

65

KonnyecTBo TEIUIOTHI.
TemnoéMKOCTh TeA.

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



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenvbHas U MOJIApHAs
TEIJI0EMKOCTH BEILIECTBA.
VenapHas TEIIOTA
CropaHus TOTUTMBA

66

PacuéT xommuecTBa
TETUIOTHI [IPU
Terionepenaye

bubnuoreka [{OK https://m.edsoo.ru/ldb5ad4e

67

68

69

INousarue 06 aguadaTHOM
npouecce. [lepBbIil 3aK0H
TCpMOI{I/IHaMI/IKI/I

KonnuecTBo TennoTsl u
paboTa Kak Mephl
U3MEHEHUs BHYTPEHHEN
sHepruu T/I cucremsl

Bropoii 3akoH
TePMOJUHAMUKH 151
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOLIECCOB.
Heob6patumocts
MIPUPOTHBIX MTPOIIECCOB

bubnuoreka [IOK https://m.edsoo.ru/d8098824

bubmuorexa I{OK https://m.edsoo.ru/b047alcd

bubnuoreka I{OK https://m.edsoo.ru/c6f4f464

70

71

[TpuHIUIIBI AEHCTBUS
TernoBbiX MamuH. KITJ]

MakcumanbHOE 3HaYCHUE
KITA. Huxn Kapnao

bubnuoteka [{OK https://m.edsoo.ru/2e945513

bubmuoreka ITOK https://m.edsoo.ru/fe3857b9

72

73

Pemrenue 3agau

OKOJIOTMYECKHE aCIIEKThI
HUCIIOJIB30BaHUA

bubnuoteka [{OK https://m.edsoo.ru/b3efal8b

bubnuoreka ITOK https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

TEIUIOBBIX JABUTATEIIEH.
TennoBoe 3arps3HeHNE
OKpY KaroIen cpeabl

74

75

76

77

78

Pemenue 3agau 1

O06001enue u

CHCTEMAaTH3alHsl 3HAaHUH

10 TEME 1
"TepMoarHaAMHUKa.

TennoBbie MaIuHb"

KoHntposnbHas pabota mo
teme "TepmonnHamuka. 1
TemnoBble MaTUHEL"

[TapooGpazoBanue u
KOHJICHCAIIHS.

Vcriapenue u KUIeHue. 1
VY nenbHas Temiuora
napooOpazoBaHUs

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBenHas
3aBUCHMOCTD IIJIOTHOCTH
W JaBJIICHUS
HACBIIIEHHOTO IMapa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTD OT
00BbEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb
TeMIepaTypbl KUIEHUS
OT JIaBJICHUS B KUJIKOCTH

bubnuoreka [{OK https://m.edsoo.ru/c8c70432

bu6nmoteka LIOK https://m.edsoo.ru/28d62b3f

bubnuoreka I{OK https://m.edsoo.ru/1b6e26c5

bubnuoreka IIOK https://m.edsoo.ru/6f8e6777

bubnuoreka [IOK https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

Brnaxnocts Bo3ayxa.
AOconroTHasg u
OTHOCHUTEJIbHAS
BJI&KHOCTH

bu6nmoteka IIOK https://m.edsoo.ru/30ebbb79

80

81

82

83

84

85

86

Pemenue 3agau

TBépaoe Teno.
Kpucrannuueckue u
amMop(QHbIE Tena.
AHM30TpONUS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u
KpUCTAJUIU3aLUA.

VY enpHas TeroTa
raBiieHus. Cyomumarus
Jlebopmarniu TBEPIOTO
tena. Pactskenue u
cxarue. Casur. Moaynb
HOwura. Ilpenen ynpyrux
nedopmariuit

TermoBoe pacmpenue
KUIKOCTEN U TBEPABIX
Tel. AHTapMOHU3M
TETUTOBBIX KOJIeOaHUM
YaCTHII BENIECTBA

IIpeoOpazoBanue
JHEPTUH B (a30BbIX
nepexoiax

YpaBHEHHUE TEIIOBOTO
Oaylanca

bubnuoreka [TOK https://m.edsoo.ru/18e95ff3

bubnuoreka [TOK https://m.edsoo.ru/20a88a03

bubnnorexa IIOK https://m.edsoo.ru/6ee91e9f

bubnuoreka [TOK https://m.edsoo.ru/dalaabl0

bubnuoreka ITOK https://m.edsoo.ru/7ba5edf2

bubmuoreka [{OK https://m.edsoo.ru/97a0672f

bubnuoreka ITOK https://m.edsoo.ru/ab1521fb



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb

87

Pemenue 3agau

bubmuoreka IIOK https://m.edsoo.ru/8ab7f40d

88

[ToBepxHOCTHOE
HaTsDKEHUE.
Kanumnsapusie siBienus.
JlaBiienue nox
HCKPUBIICHHOU
ITOBEPXHOCTHIO
xuakoctu. opmyna
Jlamutaca

bu6nuoteka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
1o Teme "ArperaTHblie
COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

bubnuoreka [TOK https://m.edsoo.ru/0b52575¢

90

KonTponbHas padora no
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

bubnuoreka I{OK https://m.edsoo.ru/7dc2a739

91

92

DnekTpu3anus Ten u eé
MIPOSIBJICHUSI.
DnexTpuuecKui 3aps.
JIBa BUJIa 3IEKTPHUUECKUX
3apsanoB. [IpoBoaHuKY,
TMRJICKTPUKU U
MOJTYTIPOBOIHUKHU

DneMeHTapHbII
AJIEKTPUUECKUIL 3apsi.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsizia

bubnuoreka I{OK https://m.edsoo.ru/laff445f

bubnuoreka ITOK https://m.edsoo.ru/f49afd24



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

93

B3aumoneiicteue
3apsnoB. ToueuHbie
3apsabl. 3akoH Kynona

bu6nmoteka LIOK https://m.edsoo.ru/445b7746

94

Pemrenue 3anau

bubnunoreka LIOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

96

DJIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AIEKTPUUECKUE 3aPsIbI

Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HANPSKEHHOCTH
JIEKTPUYECKOTO IOJIA.
OnnopoaHoe
JIEKTPUYECKOE T0JIe

bubnuoreka ITOK https://m.edsoo.ru/05c6bfal

bubnnorexa I{OK https://m.edsoo.ru/3dac6957

97

IToTeHMaaIbHOCTH
AIEKTPOCTATUUECKOTO
nons. PazHocTth
IIOTCHIINAJIOB U
HAIpsDKEHUE

bu6mmoteka IIOK https://m.edso0o.ru/80021447

98

[loTeHuunanpHas sHEpPTrUst
3apsia B
AIEKTPOCTATUYECKOM
noie. IloTennman
AIEKTPOCTATHYECKOTO
OJISt

bubnuoteka [{OK https://m.edsoo.ru/af5fa389

99

CBs13b HaNPSXKEHHOCTU
I0JIS1 U Pa3HOCTH

bubnuoteka [{OK https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

INOTCHIHAJIOB JJIA
SJICKTPOCTATUYCCKOI'O
I10J14

100

101

[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX TONEN

Pemrenue 3amau

bubnuoreka ITOK https://m.edsoo.ru/Ocfedabe

bu6nmoteka IIOK https://m.edsoo.ru/5a582263

102

[Tone Toueunoro 3apsna.
[Tone paBHOMEpPHO
3apshKeHHOU chepbl

bu6numoteka IIOK https://m.edsoo.ru/b297b5¢3

103

[Tone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
wapa. [Tosne paBHomMepHO
3apsKEHHOU
0ECKOHEYHOM MI0CKOCTH

bubnuorexa ITOK https://m.edsoo.ru/f7a665ee

104

[IpoBonHMKY B
ANEKTPOCTATUYECKOM
rose. YciaoBue
paBHOBECHSI 3apsA10B

bu6mmoTteka 11OK https://m.edsoo.ru/32405eab

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJIHUKH B
JIEKTPOCTATUYECKOM
nojue

bubnuoreka [{OK https://m.edsoo.ru/060ebab5

106

Konnencarop.
DNeKTPOEMKOCTh
KOHJICHCATODA.
DNeKTPOEMKOCTh
TUTOCKOTO KOHJ/ICHCATOPa

but6mmoreka LIOK https://m.edsoo.ru/845b4f73

107

[TapamnensHoe

bubmuoreka ITOK https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7

COCIUMHCHUC
KOHACHCATOpPOB

108

109

110

IlocnenoBaTenbHOE
COCIMHCHHEC
KOH/JIEHCAaTOPOB
DHeprus 3apsHKEHHOTO
KOHJIEHCaTOpa

Pemenue 3agau

bubnuoreka [TOK https://m.edsoo.ru/1992920

bu6nmmoteka IIOK https://m.edsoo.ru/73a34f18

bub6nmoreka [IOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

111

JIBrKeHue 3apsyKeHHOU
YaCTHULbI B OJJHOPOJHOM
NEKTPUYECKOM I10JIE

bu6nunoteka LIOK https://m.edsoo.ru/8341d6ac

112

113

114

Pemenue 3agau

O06006111eHE U
CUCTEMaTHU3alus 3HAaHUM
1o TemMe "DIEeKTPUUECKOoe
none"

KonTponbHas padota no

TeMme "DIeKTpuyecKoe
none"

bubmuoreka I{OK https://m.edsoo.ru/5752603f

bubnuoreka [{OK https://m.edsoo.ru/cefe90e9

115

Cwuta Toka. IlocTostHHBIH
TOK. Y CIIOBHSA
CYIIECTBOBAHHMS
IMOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

bubnuoteka [{OK https://m.edsoo.ru/233311b5

116

HcTouHukH TOKA.
Hanpsoxkenne u 31C

but6mmoreka IIOK https://m.edsoo.ru/0839a115



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117

3axon OMa aJis1 yyacTka
enu. DJIEKTPUIECKOe
COTPOTHUBJICHUE

bu6nmoteka LIOK https://m.edsoo.ru/f14f251e

118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJTHOPOJHOTO
MIPOBOJIHHUKA OT €TI0
JUIMHBI U TIJIOIIA 1
MOTIEPEYHOIO CCUCHHUS

bubnuoreka [{OK https://m.edsoo.ru/95fcdf51

119

VYaenpHoe
COTPOTHUBIICHUE
BelecTBa. Perienue
3a1a4

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

120

IlocnenmoBarensHOE,
napajuieIbHOE,
CMEIIIAaHHOE COCTMHEHUE
MIPOBOJIHUKOB

bubnuorexa IIOK https://m.edsoo.ru/236f7e07

121

122

123

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETEN.
[IpaBuia Kupxroga

Pemenue 3agau

Pabora snexkrpuyeckoro
Toka. 3akoH J[xoyns —
Jlenna

bubnuoreka [{OK https://m.edsoo.ru/1794cf37

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

bubnuoreka ITOK https://m.edsoo.ru/a3605¢5¢

124

125

Pemrenue 3agau
MouHoCTh
AIEKTPUUYECKOTO TOKA.
TenmoBas MOIIHOCTB,

bubnuoteka [{OK https://m.edsoo.ru/6761bf0f

bubmuoreka I{OK https://m.edsoo.ru/99750a6f



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

BBIACIACMAs Ha

pesucrope
126 Pemenue 3amau bubnunoteka LIOK https://m.edsoo.ru/eb72fc24
OJIC u BHyTpeHHEE
127 COTPOTHUBJICHUE bubnuoreka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHKA TOKA
3akon OMa 1st MOJTHOM
128 (3aMKHYTOM) bubnuoreka [{OK https://m.edsoo.ru/221f40fb
AIEKTPUICCKOH IETTH
129 Pemenue 3amau bu6nuoteka LIOK https://m.edso00.ru/35800679
130 z[)z;uHOCTB nerotHiia bubnuoreka [{OK https://m.edsoo.ru/a0ae51d8
131  Kopotkoe 3amMbIKaHuE Bbu6mmoteka L{OK https://m.edsoo.ru/546f5632
132 ESETI:;T}::E :Oiznn bubnuoreka ITOK https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bu6nuoteka LIOK https://m.edsoo.ru/4410cef0
Pemenue 3agau mo reme
134 "ITocTostHABII bu6mmoTteka I1OK https://m.edsoo.ru/a7340a29
AIEKTPUIECKUN TOK"
Pemenue 3amau mo reme
135 "ITocTossHHBIHI bubnuoreka [{OK https://m.edsoo.ru/744261b8
AIEKTPUIESCKUN TOK"
Pemenue 3amau mo reme
136 "ITocTossHHBIM bubmuoreka [{OK https://m.edsoo.ru/eb5d4687
AIEKTPUUYECKUN TOK"
O600mmenue u
137 CUCTEMATHU3AaIH 3SHAHUN bu6nunoteka LIOK https://m.edsoo.ru/bfd7a050

o teme "TlocTosTHHBIN



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050

AIEKTPUUYECKUNA TOK"

138

139

140

141

142

KonTponbhas pabota no
teme "IlocTossHHBIN
AIEKTPUUYECKUN TOK"

DJIeKTpuyecKas
MIPOBOJAMMOCTh
Pa3IMYHbIX BELIECTB.
DNEeKTPUUYECKHUI TOK B
MeTajuIax.
CBepXIpoBOIMMOCTh

DIEeKTPUUYECKHI TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
JJIEKTPOJIN3a
DNEeKTPUYECKHI TOK B
razax. [Lmazma

DNeKTpUYeCcKuil TOK B
BakyyMme. BakyymHble
npubopsI

bubnuoreka [TOK https://m.edsoo.ru/1885ddf1

bubnuorexa I{OK https://m.edsoo.ru/da794295

bubnuorexa [{OK https://m.edsoo.ru/4b423491

bubnuoreka ITOK https://m.edsoo.ru/92d92f76

bubmmoteka ITOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUIECKHI TOK B
TTOJTYIIPOBOTHUKAX

bubnuoreka [{OK https://m.edsoo.ru/ab61c660

144

145

[TonynpoBOAHUKOBBIE
prOOpbI

Pu3nYeCKUil IPAKTUKYM
no teme "U3mepenue
CHJIBI TOKA U HaNPsKEHUS
B LIENIH IIOCTOSIHHOT O

bubnuoteka [{OK https://m.edsoo.ru/83622200

bubnuoreka ITOK https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

TOKa TIPH TTOMOIITH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX
puOOpoB" Uin
"3HaKOMCTBO C
udpoBoi 1abopaTopueit
no ¢usuke. [Ipumepsr
U3MepeHus PU3NIECKUX
BEJIMYHH TIPH TOMOIIU
KOMITBFOTEPHBIX
JaTYNKOB"

146

PuU3NYECKU IPAKTUKYM
o Teme "N3yuenue
HEPABHOMEPHOI'O
JBYKEHUS C LEIIBIO
OIpeJIeJICHUs
MIHOBEHHOM CKOpOCTH"

bu6nunotexa LIOK https://m.edsoo.ru/f6292f5f

147

PuU3NYECKUN NPAKTUKYM
o Teme "N3mepenue
YCKOpPEHHUS IpH
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOU
MIJIOCKOCTH" UITU
"UccnenoBanue
3aBUCUMOCTH TTyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
JBUKEHUH"

bubmuoreka ITOK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

Pu3NYECKU IPAKTUKYM
o teme "N3mepenne
YCKOpEeHUsi CBOOOAHOTO
nagenus” win "M3ydyeHue
JBUKEHUS TeIa,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

Du3nYeCKUil MPaKTUKYM
o teme "U3yuenue
JBUKEHUSI TeJa 10
OKPY>KHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBHIO" UITH
"UccnenoBanue
3aBHCHMOCTH Mepro/ia
oOpariieHus KOHUYECKOTro
MasTHHUKA OT €ro
napameTpoB”

bu6nmoteka LIOK https://m.edsoo.ru/d1ea2402

bubmuoreka IIOK https://m.edsoo.ru/bcf53514

150

PuU3HYECKUN IPAKTUKYM
o reMe "M3mepenne
PaBHOIECHCTBYIOLIEN
CHWJIBI IIPU ABM>KEHUU
OpycKa 10 HaKJIOHHOM
IJIOCKOCTH" WK
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAaKJIOHHOM TUIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT

bubmuoreka [TOK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

€ro mMaccer"

151

152

153

Ou3nYeCKUil MPaKTUKYM
o teme "HccnenoBanue
3aBUCHMOCTH CHJI
YHOpyrocru,
BO3HHUKAIOIINX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yueHue IBUKEHUS
CHUCTEMBI T€JI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
gepes NErkuii 010K"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
Kod(QpHUIHeHTa TPEHUS
10 BEJINYMHE YTIIOBOTO
koa¢dunrenHTa
3aBucumoctH Frp(N)"
nmu "UccnenoBanue
JBUKEHUsI OpycKa 1o
HAKJIOHHOM INIOCKOCTH C
MIePEMEHHBIM
koa¢durmeHToM TpeHus"
nmm "N3ydenne
JBUKEHUSI Tpy3a Ha Baly
¢ TpeHuem"

Du3nYeCcKUil IPAKTUKYM
o TeMe "HccnenoBanue

bu6nmoteka IIOK https://m.edsoo.ru/b55b81al

bubmuoreka [{OK https://m.edsoo.ru/b83b1607

bubmuoreka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCJIOBU paBHOBECHS
TBEPJIOTO TENA,
HMEIOIIEro OCh
BpallleHUs" I
"KoncrpyupoBanue
KPOHIITEHHOB U pacyéT
CHJI yIPYyrocTt" uin
"N3yuyenue
YCTOMYMBOCTH TBEPAOTO
Teja, UMEIOIIETO
Ioaas onops"

154

PuU3NYECKU IPAKTUKYM
o teme "M3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY ITyTH" WK
"M3MepeHue Cuibl TSI,
CKOPOCTH MOZEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nin "CpaBHeHue
M3MEHEHHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI"
niu "UccaenoBanue
COXPAHEHHUS UMITyJIbCa
IIPU YIPYTOM
B3aUMOJACHCTBUU" WIIN
"U3mepenue
KMHETUYECKON SHEPIUU

TEJIa 110 TOPMO3HOMY
"

IIyTH

bubnuoreka ITOK https://m.edsoo.ru/856fb28e



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

155

156

Pu3NYECKU IPAKTUKYM
o teme "N3ydenue
M30TEPMUYECKOTO
mpoiecca
(peKOMEHTI0BaHO
HCII0JIb30BaHUE

U poBoit
naboparopun)" uu
"N3y4yeHue n30X0opHOTro
nporiecca" uimn
"N3y4yenne n3o06apHOro
npouecca' uimu
"[IpoBepka ypaBHEeHUs
coCTOSIHUS"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenne
yIEIbHON
TEIJIOEMKOCTH" MIIN
"UccnenoBanue
MpoIiecca OCThIBAaHUS
BemecTsa" win
"HccnenoBanue
aaunabatHoro mporecca'
nnmu "N3yuenue
B3aUMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aMMOJICHCTBUS U
TEMITEPATYPHI KUTICHUS
JKUIKocTen"

bubmuoreka ITOK https://m.edsoo.ru/e0fe7e07

bubnuoreka [IOK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

Pu3NYECKU IPAKTUKYM
o teme "N3ydenue
3aKOHOMEPHOCTEM
HcrnapeHus *KujaKoctei"
unu "U3mepenue
YAEIbHOM TEIIOThI
MJIaBJICHUS JbAa" UiIn
"N3y4yeHue cBOMCTB
HACBIIICHHBIX TTapOB"
unu "M3mepenue
a0COIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa MaccChl
MapoB B MOMeENIeHUU".
H3mepenne
KodpunmeHTa
MMOBEPXHOCTHOT'O
HaTSDKEHUS

Pu3nuecKuil IPakKTUKYM
o Teme "HaGmronenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
M3JIy4eHHs cBeToanoaa"
nnmu "N3yuenue
MPOTEKAHUS TOKA B IICTIH,
cojeprKallen
KOHJIeHcaTop" uin
"Pacnipenenenue
Pa3HOCTHU MOTEHITUAIOB
(HampsiKeHHs ) IpU

bu6nunoteka LIOK https://m.edsoo.ru/6bla23b5

bubmuoreka I{OK https://m.edsoo.ru/ec424377



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

IOCJIEI0BATEILHOM
COEIUHEHNH
KOHJIEHCATOPOB"

159

PuU3NYECKUN IPAKTUKYM
o teme "HccnenoBanue
CMEIIAHHOTO COCIUHCHUS
pe3ucTopoB" WK
"U3Mepenue yieabHoro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIIH
"UccrenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS TS
JIaMIIbI HaKaJIuBaHuA"

bubnuoreka [{OK https://m.edsoo.ru/2b179d98

160

161

Ou3nyeckuil NpakTUKyM
o teme "HaOmronenue
3IEKTpoSn3a" Wi
"U3mepenue 3apsiaa
OJHOBAJICHTHOTO HOHA"
nnu "UccaenoBanue
3aBUCHMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIIEPATYphI" WIH
"CHsTHE BOJIBT-
aMIIepHOU
XapaKTePUCTUKHU Aroaa"

PesepBHbIii yPOK.
O06o0menue n

bubmuoreka [{OK https://m.edsoo.ru/64b6e901

bubmuoreka [{OK https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

cUCTeEMAaTH3alusd 3HAaHUN
no teme "Kunemartnka"

162

PesepBHbIii ypOK.
O6o06menne u
cucTeMaTu3auus 3HaHUI
o teme "Jlunamuka"

bubnuorexa [{OK https://m.edsoo.ru/3149956b

163

Pe3epBHbIil ypok.
O06o061ieHue U
CHCTeMaTH3alus 3HaHUI
o teme "Cratuka
TBeporo Tena"

bubnuoreka I{OK https://m.edsoo.ru/0f9752ac

164

PesepBHbIil ypok.
Oo6o06menne u
cUucTeMaTu3alus 3HaHUI
1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"

bubmuoreka ITOK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIii yPOK.
O06001menue u
cucTeMaTH3aIys 3HaHWI
1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECK
oii Teopun"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PesepBHBIii ypOK.
O06001menue u
cUCTEMaTH3aInsI 3HaHUH
10 TEME
"TepMmoarHaAMUKA.
TennoBrie MauHL"

bubnuoteka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIil ypoOK.

bubnuoteka [{OK https://m.edsoo.ru/59ca5¢91



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

168

169

170

O06o061ieHue U
CHCTEMAaTH3alHs 3HAaHUH
1o Teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da3oBble Iepexoibl"

PesepBHBIii ypOK.
O60061eHue u
CUCTEMaTHU3alus 3HAHUU
1o TemMe "DIIEKTPUUECKOe
none"

PesepBHbIii ypOK.
O06006111eH1E U
CHCTEMAaTH3alHs 3HAHUI
o Teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"

PesepBHbIii ypoOK.
O06o61enue u
CHUCTEMAaTH3alMsl 3HAaHUU
o reMe "Toku B
pa3IuyYHBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

bu6nmmoteka LIOK https://m.edsoo.ru/f2381c0c

bubnuoreka IIOK https://m.edsoo.ru/3cae6dal

bubnuoreka I{OK https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHTpOaBHBI
0 e padoThl

IIpakTHYecKku
e padoThbl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB
Y MPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

bu6mmoreka LIOK https://m.edsoo.ru/487a8593

Bekrop MarHuTHOM
nHAyKIuu. [IpuHomn
CyNEepHO3UIUU
MarHUTHBIX IOJICH.
JIMHUM MarHUTHOM

WHIYKINH

bubmuoreka [{OK https://m.edsoo.ru/4clabcch

MarnuTHoe nosue
IIPOBOJHMKA C TOKOM.
OmneiT OpcTena

bubmuoreka [{OK https://m.edsoo.ru/d35d5262

Cuita Ammiepa, e€
HarpaBJjeHUE U
MOJYJTh
Pemenue 3amau

IIpumeneHne 3aKoHa
Awmrmepa.
DIeKTpOU3MEPUTEIHH
b€ TIPUOOPHI

bubnuoteka [{OK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

bubnmnoreka [{OK https://m.edsoo.ru/ad7718d7



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

Cuua Jlopenua, eé
HarpaBJcHUE U
MOJYJib. JIBHKEeHUE
3apsHKEHHON YaCTHITBI
B OJHOPOJHOM
MAarHuTHOM II0JI¢

Penrtenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

bu6mmoreka LIOK https://m.edsoo.ru/504e98¢c7

10

PaGora cuel JlopeHniia

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/d518be4b
bubmuoreka [{OK https://m.edsoo.ru/93617bd9

11

MarunutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

bubnuoteka [{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOMCTBA
(beppOMarHeTHKOB.
[IpumeHeHne
dbeppoMarHeTUKoB

bubnuoteka LJOK https://m.edsoo.ru/0b58190a

13

14

15

Perienue 3agau mo
Teme "MaramurHoe
mosie"

Perienue 3agau mo
TeMe "MarautHoe
mone"

SIBnenue
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WUHIYKINH

bubnuoteka [{OK https://m.edsoo.ru/5b55¢307

bubmuoreka [{OK https://m.edsoo.ru/41c4ae8a

bubnuoreka [{OK https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

16

OC unaykuuu

bubnmoreka [{OK https://m.edsoo.ru/48150bd8

17

18

19

3aKoH
ANEKTPOMATHUTHOMU
nHaykuuu Papanes
Buxpesoe
3JIEKTPUYECKOE TOJIE.
Toxu dyko

OJIC uHayKIMu B
JBHKYIINXCS
MIPOBOJHUKAX

bubnmoreka [{OK https://m.edsoo.ru/a6dec188

bu6mmoreka LIOK https://m.edsoo.ru/15abel40

bubnuoreka [{OK https://m.edsoo.ru/0235¢c02

20
21

Pemenue 3amau

[IpaBuino Jlenna

bubnuoreka LIOK https://m.edsoo.ru/4dfda618
bubmuoreka [{OK https://m.edsoo.ru/bbc22726

22

NHAYyKTUBHOCTS.
Karymxka
WHJIYKTUBHOCTH B
LIEIIH IIOCTOSIHHOI'O
TOKa

bubmuoreka I{OK https://m.edsoo.ru/621eae9d

23

SIBnenune
camounaykiuu. J/1C
CaMOUHTYKITUU

bubnuoteka [{OK https://m.edsoo.ru/7ee60ca8

24

DHeprusi MarHuTHOTO
TIOJISI KQTYIIIKH C
TOKOM.
DNIEKTPOMarHuTHOE
nosie

bubnuoteka [JOK https://m.edsoo.ru/b3cOad11

25

26

Pemenue 3agau

O060061EHNE U
CUCTEMATHU3ALIUSI

bubmuoreka [{OK https://m.edsoo.ru/88f69d2b

bubmuoreka [{OK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHHUHU II0 TEME
"OnexkTpoguHamMuka"

27

28

29

30

KontponsHas pabora
0 TeMe
"OnekTpoauHaMuka"

Konebarenpnas
cucrema. CBOOOIHEIE
KoJIeOaHHsI.
I'apmonunueckue
KoJieOaHus

Kunemarnueckoe u
JIUHAMHYECKOE
olnucaHue
KoJie0aTeIbHBIX
JIBIDKCHUN

OHepreTuyeckoe
onucanue. BeiBox
JUHAMHYECKOTO
OIMIKMCaHUsA
TapMOHHUYCCKUX
Kosie0aHul U3 ux
JHEPreTU4ECKOoro u
KMHEMAaTU4eCKOTrO
OTIHCAHMS

bubnmoreka [{OK https://m.edsoo.ru/8ae09b98

bubnmoreka [{OK https://m.edsoo.ru/7c1db385

bu6mmoreka LIOK https://m.edsoo.ru/87ce9498

bubnuoteka [JOK https://m.edsoo.ru/e3c99692

31

AMiutyzaa u dasa
Kosile0aHut

bu6mmoteka I1OK https://m.edsoo.ru/7a0c439a

32

Ilepnon n wacrora
konebanuit. [lepron
MaJbIX CBOOOIHBIX

bubmuoteka [{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

KoJieOaHMit
MaTEMaTHYECKOIO
MasTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHUI
MPY>KUHHOTO
MasITHHKA
3aTyxaroiue
KoJIeOaHHSI.
Brinyxnennsie
KosneOanms. Pe3oHnanc

ABTOKOJICOAHUA

bubmuoreka [{OK https://m.edsoo.ru/72e93d09

bubnuoteka [JOK https://m.edsoo.ru/6add2644

35

36

37

38

39

Pemenue 3amau

VYpok-koHpepeHus
"MexaHndeckue
KoJIEOAHMS B
MY3BIKQITbHBIX
UHCTpyMeHTax"

O06o06mIeH e U
CHCTEMaTH3aIus
3HAHUM I10 TeMe
"MexaHn4ecKkue
KoyieOanus"

DNeKTpOMarHUTHBIE
KoJIEOaHMUSL.
KonebarenpHbIi
KOHTYP

®opmyna Tomcona.

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

bubmuoreka [{OK https://m.edsoo.ru/8ef587be

bubmuoreka [{OK https://m.edsoo.ru/eb84182f

bubnmoreka [{OK https://m.edsoo.ru/d4adabde

bubmuoreka I{OK https://m.edsoo.ru/093f9afl



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

40

CBsI3b aMIUTUTY/IbI
3apsijia KOHJIeHcaTopa
C aMIUTUTYIOW CHJIBI

TOKa B K0Jie0aTeILHOM

KOHTYpEe

3aKOH COXpaHEHHUs
SHEPTUU B UJICaTbHOM
KoJIe0aTeIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

42

3aryxaroiue
JIEKTPOMArHUTHBIC
KoJIeOaHHsL.
Brinyxnennsie
3JICKTPOMArHUTHBIC
KoJieOaHus

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JIEHCATOp B LIENH
MIEPEMEHHOT0 TOKa

bubmuoreka [{OK https://m.edsoo.ru/5e668619

bubmuoreka [{OK https://m.edsoo.ru/84836152

43

Karymka
HHAYKTUBHOCTHU B
L(EIU [TIEPEMEHHOTO
TOKa

bubmuoreka [TOK https://m.edsoo.ru/cfa307af

44

3akon Oma i1
AIIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

bubmuoreka [{OK https://m.edsoo.ru/8bae38e6

45

MomsocTts
MEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U

bubmuoteka [{OK https://m.edsoo.ru/lcac6edc



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

JICUCTBYIOLLIEE
3HAUYEHHE CUJIbI TOKA U
HaIpsKEHUs

46

47

Pe3onanc B
ANEKTPUYECKOMN LETH

Pemenue 3amau 1

bubnmoreka [{OK https://m.edsoo.ru/087506df

bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48

49

50
51

Hneanbubrit

Tpanchopmarop.
[IpousBoacTBoO,

nepeaayda u 1
noTpebaeHue

SIEKTPUIECKON

SHEPrUU

DKOJOTUYECKHUE PUCKHU

MIpY MPOU3BOACTBE
3JIEKTPOIHEPIUH.

Kynbrypa 1
HCIIOJIE30BaHUS
AIEKTPOSHEPTUH B
MMOBCEIHEBHOM KH3HU

Pemenue 3amau

Pemenue 3agau

bubnuoreka [{OK https://m.edsoo.ru/f97418ae

bubmuoreka [{OK https://m.edsoo.ru/a6f74d93

bubmuoreka [{OK https://m.edsoo.ru/ee6677ed
bubnuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O06o06mIeH e U
CHCTEMAaTH3allHs

3HAaHWH 110 TEME 1
"DNEeKTpOMarHuTHbIE
KoyieOaHus"

bubnuoteka [{OK https://m.edsoo.ru/401024a9

53

MexaHW4eCKHUE BOJIHEI. 1

bubmuoreka I{OK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

XapakTepucTUKu
MEXaHUYECKUX BOJIH

54

55

CsoiicTBa
MEXAHUYECKUX BOJIH

3ByK. XapaKTepUCTUKHU
3BYyKa

bubnmoreka [{OK https://m.edsoo.ru/d9ae1000

bu6mmoreka LIOK https://m.edsoo.ru/138b6f09

56

Wndpassyk u
yabTpas3Byk. lllymoBoe
3arpsi3HEHNE
OKpYXKarollel cpeibl

bubmuoreka [{OK https://m.edsoo.ru/7380038f

57

58

59

60

61

Pemenue 3amau

BJIGKTpOMaFHI/ITHBIC
BOJIHBI. I/ISJ'Iy‘-ICHI/IC
SJICKTPOMArHuTHBIX
BOJIH

OHeprus
AIEKTPOMArHUTHBIX
BostH. CBolicTBa
AIIEKTPOMArHUTHBIX
BOJIH

IIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipmenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[IpuHmmns!
PaguOCBsI3U U

bubnuoteka LIOK https://m.edsoo.ru/cfd918bf

bubmuoreka [{OK https://m.edsoo.ru/714e5dbl

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

bubnmuoteka [{OK https://m.edsoo.ru/49belf9e

bubmuoreka IIOK https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62

TEJIEBUCHUS.
Pagunomokarust.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KAIOIIIECH CpeIb
KontponsHas padora
o Teme "Konebanus u
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cger. 3akoH
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus
cBeTa

bu6mmoteka LIOK https://m.edsoo.ru/f9566406

64

Pewenne 3anau Ha
IIPUMEHEHHE 3aKOHa
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus
cBETa

bu6mmoreka LIOK https://m.edsoo.ru/ea32d455

65

66

OtpaxkeHue cBera.
Inockoe 3epkaino.
Cdepuueckoe 3epkaino

ITpenomiieHue cBeTa.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
ITOKa3aTellb
npesnomienus. [lonnoe
BHYTpEHHEE
OTpaXKeHHUE.
[Ipenenbublii yron
MIOJIHOTO BHYTPEHHETO

bubnuoteka [{OK https://m.edsoo.ru/a005d2bb

bubnuoteka [{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

OTpaXKeHUs

67

68

69

70

71

72

Penrenue 3amaud Ha
MIPUMEHEHUE 3aKOHOB
OTPaXKEHUS U
MpPEJIOMJICHUS CBETA
XoJ1 1ydeit B Ipu3Me.
Hucnepcus ceera.
CIoxHBIN cocTaB
Oenoro cBera. L{Bet

JInnser. okycHoe
paccTosiHue U
ONTHYECKAs CUJIA
JIMH3BI

[TocTpoenue
HU300pakeHHUH B

JIMH3aX U UX CUCTCMaAXx.

YBenuueHue TUH3bI

Pemenue 3agau Ha
MOCTPOEHNUE
U300paKeHHIH,
MOJTy4aeMBbIX C
ITOMOIIBIO JTMH3

I'ma3 kak onTuyeckas
CHUCTEMaA

bubnmoreka [{OK https://m.edsoo.ru/49d830a9

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

bubmuoreka [{OK https://m.edsoo.ru/60441359

bubmuoreka [{OK https://m.edsoo.ru/bb53b1d5

bubmuoreka [{OK https://m.edsoo.ru/5a868f09

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

73

Pemenue 3agau.
[Ipenenst
MIPUMEHUMOCTH
reOMETPUYECKOMN
ONTHUKU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CxopocTh cBeTa U

74 bubnmoreka [{OK https://m.edsoo.ru/f32aab06
METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceeta bubmuoreka I{OK https://m.edsoo.ru/lel6ccbe

76 WNuTtepdepenius ceera bubmuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenThsie
HCTOYHUKH. Y CIIOBUSA

77 HaAOJIFOACHUS bubmuoreka I{OK https://m.edsoo.ru/c6416d48
MaKCUMyMOB H
MUHUMYMOB

78 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bubmuoreka [{OK https://m.edsoo.ru/668edbc8
uHTephepeHIUN

80 Judpakmus ceeTa bubnuotexa [{OK https://m.edsoo.ru/12ed04b5
Hudpakmonnas

gy  Pewcrka Yenosue Bu6miorexa [{OK https://m.eds00.ru/f98d964
HaOJIFOJEHUSI TIIABHBIX
MaKCHUMYMOB

82 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a
ITonepeunocts

83 CBETOBBIX BOJIH. bubnuoteka [{OK https://m.edsoo.ru/e9890fe9
[Tonspu3zarnus cBeTa

84 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/c56c8158

g5~ (BCTOBbICABICHIA b Bu6mmorexa LIOK https://m.edso.ru/0b36363d
npupojie
0O0001eHne n

86 CHCTEMATHIALI bubmuoreka I{OK https://m.edsoo.ru/8a14748b

3HAHUH 110 TEME
"Onruka"



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

87

KontponsHas pabora
1o Teme «OnTHKa»

bubnmoreka [{OK https://m.edsoo.ru/82315dd4

88

I'panunel
MPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHUKH. 3aKOHBI
SJIEKTPOJUHAMUKHI 1
MIPUHIIUIT
OTHOCHUTEIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c9bd77ch

89

IToctynatet
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

bubnuoteka [{OK https://m.edsoo.ru/c56f05ch

90

91

[IpocTpancTBeHHO-

BPEMEHHOM UHTEPBAal.

[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ame/ieHre BpeMEHU
N COKpAIICHUEC JJINHBI
DHeprus U UMMYJbC

peHHTHBHCTCKOﬁ
HJaCTUIbI

bubmuoreka [{OK https://m.edsoo.ru/d83742bb

bubmuoreka [{OK https://m.edsoo.ru/853a64fc

92

CBsI3b MacCHI ¢
SHEpPrueun u
MMITYJIbCOM
PEIATUBUCTCKOMN
YaCTHUIIbl. DHEPrusi

bubmuoreka I{OK https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

ITOKOsA

93

94

PaBHOBecHOE TemoBoe
U3Iy4EeHUE

3akoH cMenieHus Buna

bubnmoreka [{OK https://m.edsoo.ru/f54035a5

bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95

96

97

T'unore3a M. Ilimanka o
KkBaHTax. ®OTOHBI

DHeprus U UMITYJIbC
dboToHa
®dorodddext. OnbIThI

A.T. Cronerona.
3akonbl poTtorddekra

bubnmoreka [{OK https://m.edsoo.ru/a5ffa218

bu6mmoreka LIOK https://m.edsoo.ru/7fb307ec

bubmuoreka [{OK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DHHIITEeHA UTS

dororddexra.

"Kpacnas rpanuma"

doroapdexra

bu6mmoreka LIOK https://m.edsoo.ru/01ef4556

99

[laBrienue cera.
Omnprre! [1. H.
JleOeneBa

bubnuoteka [{OK https://m.edsoo.ru/64b4f966

100

101

102

BosHoBEIE cBOWICTBA
YacCTHII

Bomnsl ne bpoinns.
JlImHa BOJIHEI 1e
bpoiins u pasmepsl
o0JacTu JoKalIu3auu
JIBUKYIIIEUCS YaCTULIBI
KopnyckynsipHo-
BOJIHOBOM Jlyallu3M

bubnuoteka [{OK https://m.edsoo.ru/f59cfcec

bubnmoreka [{OK https://m.edsoo.ru/5df8bafl

bubmuoreka I{OK https://m.edsoo.ru/8ccab62a



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

103

Hudpaxius
9JIEKTPOHOB Ha
KpHCTaJLIax

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crenuduka
U3MEPEHUI B
MHUKPOMHUPE.
CooTHOIICHUS
HEOIpeeIEHHOCTEN
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

Pemenne rpaduueckmx
3ama4

bu6mmoteka LIOK https://m.edsoo.ru/e70195bd

106

107

108

109

Penrenune pacu€THbix
3a/1a4

KoHTtposbHas padota
o TeMaM: "OCHOBEBI
CTO",
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
OMBITE IO
HCCICA0BaHUIO
CTPOEHHUSI aTOMa.
ILnanerapnas Moaenb
atoma Pesepdopna

ITocrynarer bopa

bubnuoteka [{OK https://m.edsoo.ru/ee9b3182

bubmuoreka [{OK https://m.edsoo.ru/c3de891a

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

bubnmoreka [{OK https://m.edsoo.ru/404dfa9a

110

Bunae! cnekpos.
CnexTp ypoBHEHR
SHEPruu aToMa
BOZIOpOAA

bu6mmoreka LIOK https://m.edsoo.ru/cf74blla



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

111

CrioHTa"HHOE U
BBIHYKJICHHOE
U3JTy4eHHUE CBETa

bu6mmoreka LIOK https://m.edsoo.ru/f945d85¢c

112

113

114

Jlazep

Hyxkionnas mozaens
snpa ['elizenOepra-
NBanenko. 3apsn u

MacCCOBOC YHUCJIO dapa.

N30TONEL.
PanmoakTuBHOCTH

3aKkoH
PaAOAKTUBHOIO
pacrnaga. CBoiicTBa
MOHU3UPYIOIIETO
n3ny4yeHus. Bousaue
pPaaIuoOaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jo3umerpus

bubnmoreka [{OK https://m.edsoo.ru/2288a0c4

bubnmoreka [{OK https://m.edsoo.ru/34ada5de

bubnuoteka LIOK https://m.edsoo.ru/aab98bef

115

DHeprusi CBI3u
HYKJIOHOB B SIJIpeE.
SInepHble CUITBL.
Jedext maccol sapa.
SnepHbie peakiuu.
SnepHbie peakTOPHI.
[TpoGnembr
YIIPaBIISIEMOTO
TEPMOSJICPHOTO
CHHTE3A.
DKOJIOTHYECKUE

bubnuoreka [{OK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

aCIEKThl Pa3BUTHS
AJIEPHON YHEPTETUKU

116

Meroas! peructpanuu
Y UCCIICI0BAHUS
AJIIEMEHTaPHBIX
YacTHLL.
DyH/IaMEHTAJIbHbBIE
B3auUMOJICUCTBUSL.
bapuonsl, Me30HBI U
JIENTOHBI.
[Ipencrasnenue o
CranmapTHO# MoJIemH.
KBapk-riroonHas
MOJIEJIb aJPOHOB

bubmuoreka [{OK https://m.edsoo.ru/lac08a5b

117

®du3uka 3a npeaenamu
CranmapTHO# MoJIemH.
Témuas marepus u
TEMHAS DHEPTHUSL.
EnuncTBO dusnueckoit
KapTHUHBI MUpa

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

119

Otansl pa3BUTHA
aCTPOHOMHH.
3HayeHue aCTPOHOMUU

[IpumenumocTs
3aKOHOB (pU3MKH IS
00BsICHEHUS IPUPOIBI
KOCMHYECKHX
00BEKTOB. MeToabI
ACTPOHOMUYECKHUX

bubnuoteka [JOK https://m.edsoo.ru/ad73e145

bu6mmoreka IIOK https://m.edsoo.ru/39c44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

HUCCIIENOBAHUI

120

CoBpeMeHHbIE
ONITHYECKUE
TEJIECKOITHI,
PaznOTENEeCKOIIBL,
BHeaTMoc]epHas
aCTPOHOMUS

bubnmoreka [{OK https://m.edsoo.ru/4877aale

121

Bup 3Bé3nHOro neba.
CozBesausl, spKue
3BE3/1bl, INIAHETHI, UX
BUJUMOC IBIIKCHHE

bubnuoteka LIOK https://m.edsoo.ru/aac588eb

122

ConHeyHast cucTeMa.
Connue. CoHeuHas
aKTUBHOCTL. VICTOUYHUK
sHepruu CoJiHIA U
3BE3/

bubnuoteka [JOK https://m.edsoo.ru/22748eb4

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Huarpamma
"cCrieKTpasIbHBIHN Ki1acc
— CBETUMOCTB"

bubnuoteka [{OK https://m.edsoo.ru/42169944

124

125

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEILHOCTH

Bnytpennee ctpoeHue
3B&311. COBpEMEHHbIE
MIPEJICTaBICHHUSI O
MIPOUCXOXKICHUN U
ssosrrory ConHIa u
3BE3]1. DTaIbl )KU3HU

bubnuoteka [{OK https://m.edsoo.ru/b3ch766¢

bubnmoreka [{OK https://m.edsoo.ru/d09da494



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

3BE3T

126

Muneunsriii [1yts —
Hama ["anakTuka.
Turbl ranakTuk.
Yépuble ObIpHI B sApPax
rajakTHUK

bubnmoreka [{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacumpenue
Bceenennoii. 3akoH
Xab6ma. Teopus
bonpuioro B3peiBa.
PenukroBoe
U3JIy4eHHE

bubnuorexa LJOK https://m.edsoo.ru/3dbdf0d2

128

Macmradnas

cTpykTypa BeeneHnnoi.

Meraranaktuka

bu6mmoteka LIOK https://m.edsoo.ru/ce234633

129

130

Hepeménneie
POOJIEMBI
aCTPOHOMUHU

Ddusznueckuit
MPAKTHUKYM I10 TeMe
"UccnemoBanue
MarHUTHOTO MO
IMOCTOSIHHBIX
MarHuToB" M
"UccnemoBanue
CBOICTB
dbeppomarueTukos"
i "Uccaenosanue

bubnuoteka [{OK https://m.edsoo.ru/d37d9ffe

bubmuoreka [{OK https://m.edsoo.ru/67361aef



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

JEUCTBUSA
MOCTOSTHHOTO MarHUTa
Ha paMKy C TOKOM"

131

Pusnyeckui
MPaKTUKYM I10 TEME
"N3mepenue cuiibl
Awmmnepa" wim
"U3yueHue
3aBUCHUMOCTH CHJIBI
Awmmnepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHUTHOW MHIYKIIUH
Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubnmuoreka [{OK https://m.edsoo.ru/fcae91e9

132

duznyeckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJIEHHUS
ANEKTPOMATHUTHOMU
WHIYKIUU" WIn
"Onpenenenue
WHAYKIIUA BUXPEBOTO
MardMTHOTO 1oasa"

https://m.edsoo.ru/c36658da

133

duznyeckui
MPaKTUKYM I10 TEME
"UccnenoBanue
SIBIICHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu

bubnmoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

AJIIEKTPOMATrHUTHOTO
reseparopa"

134

duznueckuit
MPaKTUKYM I10 TEME
"N3mepenue nepuoja
CBOOOIHEIX KOJI€OaHUM
HHUTSHOTO U
MPY>KUHHOTO
MasATHHUKOB"

bubnmoreka [{OK https://m.edsoo.ru/5d159d35

135

Ddusznueckuit
MPAKTUKYM I10 TeMe
"IIpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasTHHKE"

bubmuoreka L{OK https://m.edsoo.ru/a28026bd

136

duznmueckuit
MIPaKTUKYM T10 TEME
"UccnenoBanue
MEPEMEHHOTO TOKA
yepes
MOCIIEIOBAaTEIIFHO
COCINHEHHBIC
KOH/JIEHCATOP,
KaTyIIKy U pe3ucrop”
mim "Hccaenosanne
paboThl UCTOYHUKOB
CBETAa B 1IN
MepEMEHHOT0 ToKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

duznueckui
MPAKTUKYM 10 TEME

bubnuoteka [{OK https://m.edsoo.ru/b100661a



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

"U3yueHue
rapamMeTpOB 3BYKOBOH
BOJIHBI"

138

139

140

Pusnyeckui
MPaKTUKYM I10 TEME
"U3mepenue
MoKazares
npeaomMIIeHus cTeka"
nn "[lonyyenue
U300pakKeHUS B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

dusznyecKuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
3aBUCUMOCTH
dboxycHOTO
paccTosiHus OT
BeIEeCTBA (HA IPUMEPE
KUJKHX JTUH3)" WITH
"N3mepenue
doxycHOrO
paccTostHus
paccenBaroIIMX JINH3"

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue

T paKIuy,
uHTep(epeHn U

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

bubnuoteka [{OK https://m.edsoo.ru/b879fb3f

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

noJisipu3anuu ceera”

141

142

dusnueckuit
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCa ¥ SHEPTUU
PESTUBUCTCKIX
yacTuil (1o
dboTorpadusm TpEeKOB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

dusznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
nocrosiHoi [Tnanka
Ha OCHOBE
UCCJIEIOBAHUS
doTtordpdexra" nmm
"Uccnenoanue
3aBUCUMOCTH CHJTBI
TOKA 4Y€pe3 CBETOUO
OT HamnpspkeHus"

bubnmoreka [{OK https://m.edsoo.ru/63756¢47

bubnuoteka L{OK https://m.edsoo.ru/eb916f82

143

duznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
CIIEeKTpa
Pa3peKEHHOTO
aTOMapHOI0 BOJOpoOAa
Y U3MEpPEHUE
MMOCTOSTHHOM

bubnmoreka [{OK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

Pun6epra"

144

145

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
paznoakTUBHOTO (poHA
C HCIOJIL30BaHUEM
no3umerpa' Win
"U3yueHue
MOTJIoIIeHHs OeTa-
YaCcTHUL AJTIOMUHUEM"

duznmueckuit
MPAKTUKYM I10 TeMe
"HabGnroneuus
3BE31HOrO Heba
HEBOOPYXKEHHBIM
I1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUWIOKEHUH IS
onpeeaeHus
MTOJI0KEHHUS HeOESCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CeBepHOro
MOJTYIIApHsl U SIPKUE
3BE3IBI" MITH
"HabGaronenus B
Teneckol JIyHsl,

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6be

bubmuoreka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

IJIaHET, TYMaHHOCTEN
U 3BE3IHBIX
CKOIIeHuH"

146

147

O6oO0meHue u
CHCTeMaTU3aIUs
3Hanuil. Ponp ¢pusuku
Y aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM,
COLIMAJIBLHON U
THYECKOU cepax
JIEATCILHOCTH
YyeoBeKa

O06o0061IEHNE U
CUCTEMATH3aLM
3HaHuM. Posib 1 MecTo
(GU3HUKN U aCTPOHOMHHU
B COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

bubnmuoreka I{OK https://m.edsoo.ru/ad6ddeed

bu6mmorteka IIOK https://m.edsoo.ru/18f19f7¢c

148

0O00011eHNEe U
CUCTEeMaTH3aIHs
3HaHuM. Poib
¢buznueckoif Teopun B
dbopMupoBaHUU
IpeJCTaBICHUN O
¢bu3nueckoil kapTrHe
MHpa, MECTO
buznyecKoil KapTUHBI

bubnmnoreka [{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

149

MHUpa B 001eM psay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpEJICTaBICHUN O
IpUpoIe

O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHUM IT0 TEME
"Kunemaruka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O0o061IeH e U
CHCTEMAaTHU3aLUS
3HAHHUH 10 TEME
"Kunemaruka"

bubmuoreka LIOK https://m.edsoo.ru/4e31b507

151

O0o061IeH e U
CHCTEMAaTH3allH
3HAHHH 10 TEME
"Inaamuka"

bubnuoteka L{OK https://m.edsoo.ru/2dfbafc5

152

0O00011eHue u
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"Cratuka TBEpAOIo
Tena"

bubnuoteka [{OK https://m.edsoo.ru/3ccad82e

153

0O00011eHNEe U
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubmuoteka [{OK https://m.edsoo.ru/32a4d1a0

154

0O000meHne n
CUCTCMaTHU3aIuAa

bubmuoteka [{OK https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

155

156

157

158

159

3HAHUH I10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYSCKOU
Teopun"

O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHUM IT0 TEME
"TepMoHaMUKa.
TenmoBrie MalTuHE"

O0o061IeH e U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"ArperaTHble
COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoas"

O06o06mIeH e U
CHCTEMAaTHU3alIHs
3HAHUM 10 TeMe
"OnexTpuueckoe noiue"

0O00011eHue u
CHCTEMAaTHU3alIHs
3HAHHUH 10 TEME
"TTocTOSTHHBIHN
ANEKTPUUECKUI TOK"

0O0001eHne n
CHCTEeMAaTHU3allHs
3HaHuH mo Teme "Toku
B Pa3JIM4YHBIX cpenax”

bu6mmoreka LIOK https://m.edsoo.ru/c63f7¢10

bubnuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubmuoreka [{OK https://m.edsoo.ru/3bf0def9

bubmuoreka [{OK https://m.edsoo.ru/71453ee6

bubmuoreka [{OK https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
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O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"MarauTtaoe nose"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

162

163

164

PesepBHBI ypOK.
O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHUM IT0 TEME
"DJIeKTpOMarHuTHas
UHOyKOusA"
PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"MexaHnJecKue
KoJieOanus"

PesepBHBIil ypOK.
O60061enue u
cucTeMaTu3alus
3HAHUMU 110 TeME
"DeKTpOMarHuTHhIC
KoJjebanus"

PesepBHBIil ypOK.
O06o06mIcHuE U
CHCTEeMaTHU3alus
3HAHUM II0 TEME
"Mexanndeckue 1
3JIEKTPOMAarHUTHBIE
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/053e2248

bubmuoreka [{OK https://m.edsoo.ru/d6310bfd

bubmuoreka [IOK https://m.edsoo.ru/5e2bb83d

bubnuoteka [{OK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
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PesepBHBI ypOK.
0O0001EeHue 1
CHCTEeMaTH3aIus
3HAHUM IT0 TEME
"Onruka"

PesepBHBIi ypOK.
0O0001EeHuEe 1
CUCTEMATH3ALM

3HAHUHU I10 TEME
"OcHoBsl CTO"

PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHHUH 10 TEME
"duzuka aroma"

PesepBHBIil ypOK.
O06o06mIeH e U
CHCTeMaTHU3alus
3HAHUM I10 TeMe
"du3ruKa aTOMHOTO

AApa 1 3JIEMCHTAPHBIX

gactu"

PesepBHBIi ypOK.

bu6mmoreka LIOK https://m.edsoo.ru/52ad1603

bu6mmoreka LIOK https://m.edsoo.ru/5beclc65

bubmuoreka [{OK https://m.edsoo.ru/f7¢59d38

bubmuoreka [{OK https://m.edsoo.ru/1f511654

bubnmoreka [{OK https://m.edsoo.ru/905c5ce0

bubmuoreka [{OK https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"J51eMeHTHI

actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






