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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JIOTUKH yueOHOTo nporecca, BO3PAaCTHBIX 0COOEHHOCTEM
oOyuaromuxcs.lIporpamma 1o  Qusuke Aa€T NOpeACTaBICHUE O  LEJsX,
colepKaHuM, oOwmed crpaterud  OOydYeHMs, BOCHUTAaHUS W  Pa3BUTHSA
oOyyaromuxcsi cpeacTBamMu ydeOHoro mnpenmera «®Puszukay Ha yriyoJIEéHHOM
YPOBHE.

N3yyenune kypca (usuku yriayOJEHHOTO YPOBHS TO3BOJISIET pealn30BaTh
3a/la4yu MPO(PECCUOHAILHOM OpPHEHTALNK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa30BaHUS M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPEe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM oOOyYaroluXcs, OCBOUBIIHUX
nporpaMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o pu3Mke BKIFOUYALT:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1O (Qu3MKEe HWMEET NPUMEPHBIH XapakTep W MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpOBHE IMpHU YCIOBUU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomieM mupe.llIkonbHbI Kypc GU3HKH — cCHCTEeMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueit W actpoHommel.lMcmonp30oBaHME W AKTHBHOE
npUMeHeHue (U3MYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIy4EHUsI HOBBIX MaTEpHalOB C 3aJaHHBIMU CBoOWcCTBaMu.l3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydvaromerocsi, B (POpMHUPOBAHUE YMEHUU MPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea zenepanuzayuu.B CcOOTBETCTBUM C HeW Marepuan Kypca (Qusuku
o0beIMHEH BOKpPYr (Qu3nmyeckux Teopuil.Benymum B Kypce  sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu.EE peanuzanus TpearoaraeT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOWIeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuxnaonoui nanpasenennocmu.Kypc Gbuzuku yriyOiaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUMU M 3akOHOB.IIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIMAIAX CHUCTEMHO-JIEATENIBHOCTHOrO noaxoaa.Jlins ¢pu3uku peanusanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIelicTBYyIonero (akrtopa yudebHoro mpornecca./lns yriayOnéHHOTo
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuasa, JlabopaTopHbie pabOThl U padbOTHl MpakTUKyma.llpu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu GU3HIECKOro MpakTukyMa.B mepBoM citydae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO TOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXJOM M3 ATHX KjiaccoB.BTopoit crocod — 3To uHTErpanus padot
MPaKTUKyMa B CHCTEMY JIa0OPATOPHBIX PabOT, KOTOPBIC MPOBOSATCS B MPOIECCE
u3yueHusi pasnaena (temsl).llpu 3ToM moj paboTaMu MNpaKTUKymMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOMIAroBO MHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTHUKyMa MPEJCTaBIeHA €IWHBIM MepedHeM.Boioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEN MOYypOYHOTO
IUTAaHUPOBAHUST U OCHalIeHus kabuHeTa Qusuku.llpu sToM obGecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHUE YIENSAETCS PEMIEHUIO PACUYETHBIX M KaYECTBEHHBIX
3amad.llpu 3TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3aJladyd C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTETpUpysl TPUMEHEHUE 3HAHUM U3 pa3HBIX pa3/esoB./[s kauecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kaOuHeta.B kaOunere GU3MKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 000pyIOBaHHE IS YYCHUYECKHX TIPAKTHYECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OTHOTO KOMIUIEKTa Ha JBYX oOydJaroruxcs. TemaTndeckue  KOMILJICKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUIEKTYaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuen
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

MpUOOPETEHNE CUCTEMBbI 3HAaHUN 00 0OIMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUM B MPUPOAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM YHCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MYeCcKX OKCIEPUMEHTOB, aHaliW3a W HWHTEpIpeTranud HHpopMalumy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00y4Jaronuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1.HayuHbliii MeTO IO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje.HayuHsiii MeTol O3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOopusi B Mpollecce MOo3HaHus Mpupoasl.Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn).l ' unoreza. @uU3nMYeCKuil 3aK0H, TPAHUIIBI €r0 NMpUMeHUMOocTH. Du3nueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HakoMCcTBO ¢ 1u(ppoBoil madopatopuelr no ¢usuke.llpumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2.Mexanuka.

Tema 1.Kunemamuka.

Mexanuueckoe nBrKeHrue. OTHOCUTENbHOCTD MEXaHUYECKOTO
nBwkeHna.Cucrema oTcuéTa.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE  MaTepUalbHOM  TOYKH, WX TPOCKIUM HA OCH  CHUCTEMBI
koopauHaT.ClioKeHre MepeMEeNIeHIUH U CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE.3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CpoOonnoe mnaneHue.YckopeHue cBoOOAHOro TnajeHus.J[BuxkeHue Tena,
OpOLIEHHOr0 MOJ YIVIOM K TOPH30HTY.3aBUCMMOCTh KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBoimHenHOE  ABWKEHME./[BMKEHHE  MaTEepUaIbHOM  TOYKH IO
OKPY’KHOCTH. Y TJI0Bast u JMHEWHAas ckopocts.Ilepuon 51 4acTora
oOpamenwus.LleHTpocTpemMuTebHOE (HOpMaJIbHOE), KacaTeabHOE
(TaHreHUIUAIBLHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue nBWKEHHMs Tena, OpolIEHHOro ropu3oHTalbHO.ITpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIIMOHATIBHON 3aBUCUMOCTA MEXAY JalbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBoiii 3axkoH Hrerorona. HMuepumansable cuctembl oTcuéra.llpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena.Cuna. [IpuHIUII Cynieprio3UIMK CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS.DKBUBAJIEHTHOCTh TI'PABUTALIMOHHON H
WHEPTHOWU MAaCCBHI.

Cuna TsKecTu.3aBUCUMOCTh YCKOPEHHUS CBOOOAHOIO MaJACHUS OT BBICOTHI
HaJl IOBEPXHOCTBIO IUIAHETHI U OT reorpaduueckoil mupoThl./[BuxeHrne HeOeCHbIX
TeN U uX cnyTHUKOB.3akoHbl Kemepa. [lepBasg kocmuueckass CKOpOCTb.

Cumina ynpyroctu.3axkoH ['yka. Bec Ttena.Bec Ttenma, aBmwxkymerocs c¢
YCKOpPEHHEM.

Cuna Ttpenna.Cyxoe tpenue.Cuila TpEHHsI CKOJIBKEHUS M CHJIA TPEHHS
nokosi. Koapuument Ttpenns.Cuna CONpOTUBIEHUS MpU JIBJKEHHH Tella B
YKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Hasnenune. ['mapocratnueckoe nasienne.Cria Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE 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 €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3.Cmamuxa meépoozo mena.

AOcomotHo TBEpnoe Teno.llocTynarenbHoe W BpalaTelbHOE JIBUXKEHHE
TBEpHoro  Ttena.MOMEHT  Cuibl  OTHOCHTEIBHO  Ocu  BpameHus.llimeqo
cuibl. CII0KEHUE CUJI, PUIIOKEHHBIX K TBEpOMY Teiry.LIeHTp TskecTH Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, pEIIETYATHIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL 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 ONOPBI.

Tema 4.3aKkonbl cOXpanenus 6 Mexanuke.

Nmnynbsc MatepuanbHONW TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOYEK.LleHTp Macc
CHUCTEMbI MaTepHUaIbHBIX TOUYEK. Teopema 0 ABUKEHUH LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomMeHT uMItyiabca MaTepualibHOM Touku.llpencraBieHne o0 coxXpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunpl Ha MalloM M Ha KOHEYHOM mnepemernieHun.l paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuaibHo Touku.Teopema 00 u3MEeHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[TorenuuanbHbIE u HENOTEHIHAIbHBIE cunbl.lloTeHnmansHas
sHeprus.lloreHnnanbHas JHEprus YIpyro n1ehopMUPOBAHHOM
npyxusbllloTeHIHAIBHAA JHEpPrUs Tena B OJHOPOJHOM T'PABUTAIMOHHOM
none.lloTeHnmanbHas 3Heprus Tejla B IPaBUTAIIMOHHOM I0JIE OJHOPOHOIO Iapa
(BHyTpM u BHe 1apa).Bropas kocmuueckas ckopocTb.TpeThs KocMuueckas
CKOPOCTb.

CBs3p pabOThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIUM CUCTEMBI T€1.3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACATbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKON, (UTYpHOE KaTaHUE Ha
KOHBbKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOIHOCTH CUJIBL.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM WM IMOTEHIHAIbHOW SHEPrUd NpH
JICVCTBUM HA TEJIO CUJIBI TSHKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3mepenue nmiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUMU.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHeHHE W3MEHEHUS TOTCHITMAIBLHON YHEPTUM MPYKUHBI C padOTOMN CHIIBI
TPEHMUSL.

Onpenenenne pabOTHI CHJIBI TPEHHS TPU JBUKCHUHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3.Mogekyasipuast pu3nkKa U TEPMOJAMHAMUKA.

Tema 1.0cno6bl MONEKYAAPHO-KUHEMUYUECKOT mMeopUull.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KUHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOoBaHue. J[uddys3us. bpoyHoBckoe ABMxKeHUE. XapakTep ABUKCHUS
Y B3aMMOJECUCTBUS YACTUL BemecTBa.MoJenn CTpOEHUs Ta30B, XKUJIKOCTEU H



TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneit.Macca u
pa3mepsl MoJiekya (atomoB).KonndecTBo BemectBa. IlocTosinHas ABoraapo.

TennmoBoe paBHOBecue.Temneparypa u crnocoosl e€ usmepenus.llkana
temneparyp Llenbcus.

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

["azoBpie  3akoHbL. YpaBHeHue MennaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temrepatyp KenbBuna).3akon JlampTona. M3omporiecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKHE TMIPOILECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuIinuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue wH30TEepMUYECKOrO mporecca (PEeKOMEHJIOBAHO UCIOJIb30BAaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T][]) cucrema.3aanvie BHEIIHMX YCIOBUM JJid
TEPMOJIMHAMUYECKON CHCTEMbl. BHEIIHME W BHyTpeHHHE Mmapamerpsol.llapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe  Hawasio  TepMoauHAMHUKU.CaMOINpOM3BOJIbHAS  peaKcalus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BelpaxkeHue Juisi BHyTpEHHEW SHEPruu OJHOATOMHOTO UJEaIbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi pabora B TepMoArHamuke.Beruuciaenue padoTel mo rpaduxy
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKONM  cucTeMbl  0e3  coBepiieHust  paboThl. KoHBekus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo  TemnoThl. TemoéMKocTh  Tena.YelbHass ©W  MOJSIpHas
TEIUTIOEMKOCTH BeIIeCTBA.YpaBHeHUE Mailepa. YaenbHas TeEIUIOTa CrOpaHus
torunBa.Pacu€r konudectBa TemoTel npu  Temonepenaye.lonsarue 00
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOJUHAMUKU.BHYTpeHHss1 sHEpTHsa. KOIUYeCTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBI.

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

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

[TpuHume! nevctBus TeruioBbix MamuH. KT/,

MaxkcumansHnoe 3HaueHue KII.[{ukn Kapno.

DKOJIOTMYECKHE ACTEKThl KCIOJb30BaHUS TEIUIOBBIX JBuraresneil.TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuieckoM pacIlInpeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3.Azpecamnuvie cocmoanusn eeuiecmea. Dazoswvle nepexoowl.

[TapooOpazoBanue u KoHAeHcanus. Micriapenue u kumneHue. Y ieinbHas TerioTa
napooOpa3oBaHUsL.

HacelllleHHBIE ¥ HEHAchIlIeHHblE  Tapbl.KauecTBeHHass  3aBUCHMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00bEMa HACBIIIEHHOTO Mapa.3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh BO31yxa.AOCOMIOTHASL 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe teno.Kpucrammuueckue u amopdHbie Teiaa.AHU30TPOIUS CBOWMCTB
kpuctaiuioB.[ imaBienune u KpUcCTAIIU3aus. Y 1eabHast TEIJI0Ta
iaBieHus. Cyonumanms.

Hedopmaruu tBEpHOrO Tena.Pactskenue u cxxarue.Casur. Moayne FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipeHre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHUN YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paCIIUpPEHUs Tes (Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue HEprrn B (ha30BBIX MEPEX0IaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHOCTHOE HaTsoxeHue. Kospdunment MIOBEPXHOCTHOTO
HaTspkeHus. Kanuuisipasie siBiieHus.J[aBiaeHue 1moj UICKPUBIEHHOW MOBEPXHOCTHIO
xuakoctu.dopmyna Jlamnaca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Paznen 4.9/1ekTpoaAHAMUKA.

Tema 1.9nexmpuueckoe noe.

OnexTpuzanmss Tel W €€ NPOsABICHUS.JJIEKTpUUecKuil 3apsa.J[Ba Buaa
ANEKTPUYECKUX 3apsinoB.1IpoBonHMKH, TVBJIEKTPUKHU U
MTOJYTIPOBOJHUKHU. DJIEMEHTAPHBIM  DJIEKTPUYECKUN  3apsii.3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsabpl.3akoH Kymnona.

Onextpudeckoe noje.Ero neicTBue Ha 3JIEKTPUYECKHE 3apsIbl.

Hanpsxk€HHOCTD AIIEKTPUYECKOTO noJi. I IpoOHbIN 3aps.JIuaumn
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJIs1. OTHOPOIHOE AJIEKTPUUECKOE TIOJIE.

[IoTeHIMAIBHOCTD  JJIEKTPOCTATUYECKOrO I0JA.Pa3HOCTE NOTEHUMANIOB U
HanpspkeHue.llotenuumaneHas  sHeprus  3apsga B DJIEKTPOCTATUYECKOM
nosne.llorennuan snekTpocTaTiueckoro noJis.CBsi3b HANPSKEHHOCTH MO H
Pa3HOCTU MOTEHUUATIOB JJISl SJIEKTPOCTATUYECKOIrO MOoJIA (KaK OHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna.llone paBHOMepHO 3apspkeHHOM cdepsillomne
PaBHOMEPHO 3apsbKeHHOro mo o0bémy mapa.llone paBHOMEpHO 3apsiKEHHOU
O0eckoHeuHOM mockocTH.KapTHHBI JUHUN HANpsOKEHHOCTH 3THUX TOJNIEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CIIOBHE PABHOBECHS 3aPsA0B.

JvanexTpuku B AIIEKTPOCTATUYECKOM nose.JIndnekrtpuaeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. OJEKTPOEMKOCTh KOHJIEHCATOPA.DNEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOe coennHeHne KoHaeHcaTopoB.[locmenoBarenbHOe cOeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIaPUKOB.

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 IUJIOIIAIN
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2.Ilocmoannbsliil 31eKmpuyecKuil mox.

Cuna Toka.llocTOsSIHHBIN TOK.

VYCII0oBUSL CYILIECTBOBaHUS MOCTOSIHHOTO 3JEKTPUYECKOTO Toka.McTouHMKM
toka.Hanpsoxenne U u DJIC £.

3akod OMa 1l y4acTKa 1EMu.

DIIEKTPUYECKOE COMPOTUBIIEHNE.3aBUCUMOCTh CONPOTUBIICHHUS] OJJTHOPOIHOTO
NPOBOJAHUKA OT €ro JUIMHbI W IUIOIIAJU TONEPEYHOTO CeYeHUs. Y IeNIbHOe
COIIPOTUBIICHUE BELIECTBA.

[locnenoBarensHOE, I1apajuIesIbHOE, CMEILIaHHOE COCMHEHNE
MPOBOAHUKOB. Pacu€T pa3zBeTBIEHHBIX ekTpuueckux 1erneit.[lpasuna Kupxroda.



Pabora anekrpuueckoro Toka.3akoH Jlxoyns—Jlenna.

MomHOCTh 3neKTpuueckoro Toka.TemioBas MONIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC v BHYTpEeHHEE CONPOTUBJIEHUE NCTOYHUKA TOKA.3akOH OMa ISl TOJTHOM
(3aMKHYTOM) 3JieKTpuueckod 1nenu.MomHocTh HUCTOYHUKA Toka.KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLIECCH: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

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

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

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU TOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenue IC.KopoTkoe 3aMblKaHUE TalbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

VYBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepennie D/IC u BHyTPEHHETO COMPOTHUBIICHHS] HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMAIOB MEXIY IOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

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

Tema 3.Toxu 6 pa3iuuHbix cpeodax.

OnexkTpuyeckas  MPOBOAMMOCTD  PA3IMYHBIX  BEIIECTB.DJIEKTPOHHAA
IPOBOJMMOCTh TBEPABIX METAJIOB.3aBUCUMOCTb COINPOTUBIIEHHS METAJJIOB OT
TemMiiepaTypbl. CBepXIIPOBOIUMOCTb.



DneKTpudecKuid TOK B BakyyMe.CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBogHUKOB.CBo#cTBa p—N-niepexonaa.llomynpoBoiHUKOBEIE TPUOOPHI.
DIIeKTpUYECKUI TOK B AIEKTPOJIUTAX. DIEKTPOIUTHIECKAS

JIUCCOUHANNS. DIIEKTPOoan3. 3akoHbl Dapajies A 3IEKTPOIn3a.

OnekTpudeckuii TOK B ra3ax.CaMOCTOSATENbHBIA W HECaMOCTOSATEIIbHBIN
paspsan.Paznuynble TUIIBI CAMOCTOSTENBHOTO paspsana.Momnuus. [lnasma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYINPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI eKTposn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IUPPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX
CUCTEM.AOCOJIIOTHBIE U OTHOCHUTEJIbHBIE MOIPEUIHOCTH H3MEPEHHH (U3NYECKUX
BeJIMYMH.OLIEHKA TPAHUI] MOTPEITHOCTEM.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOIOTHH.

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



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBas 1a00paToOpusI.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4.971ekTpoanHaMuKA.

Tema 4. Maznummnoe noJe.

B3aumopnencTtBue  NOCTOSHHBIX ~ MAarHUTOB U NIPOBOJHUKOB Cc
ToKOM.MaruutHoe 1nosne.Bektop marHutHOM mHAyKiuu.lIpuHuun cyneprno3uuuu
MAarHUTHBIX NOJEN.JIMHUM MarHUTHON MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHiia, €€ HanpaBiIeHUE U MOYJb.[BUkKEHNE 3apsSyKEHHON YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose.Pabora cunbl JlopeHna.

MaruautHoe nosne B BemectBe.DeppOMarHeTuky, rnapa- i JIMaMarHeTUKHU.



TexHuueckue YCTPOI\/'ICTBEI N TCXHOJIOI'MYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

HaOmnronenue nBuxkeHUs Mmy4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUS HOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5.9nekmpomacnumnan UHOYKYUA.

SlBnenue  3neKTpOMAarHUTHOM  MHAYKOUU.IIOTOK  BEeKTOpa MAarHUTHOU
uHaAykun.3JC  MHAYKIMK.3aKOH JJICKTPOMAarHUTHOW UWHAyKIuu Dapajes.
Buxpesoe smekrpuueckoe none. Toku Pyxo.

OJIC vHAYKIMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh.  Karymika HMHAYKTUBHOCTM B IENMHM  MOCTOSIHHOTO
ToKa. fIBnenne caMonHAyKInu.DJC caMOMHIyKIU Y.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emJu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHnEe CaMOWHTYKIIHH.

UccnenoBanne 3aBucuMocTd IJ1C caMOMHAYKIIMHA OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul, npaKmMuKym.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKITHH.

OmnpeneneHne HHIYKIIMH BUXPEBOI'O MATHUTHOTO TIOJISL.

WccnenoBanue SsBICHNUS CAMOUHIYKITAH.

COopka MoJIesu IEKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5.Kosie0aHus U BOJIHBI.

Tema 1.Mexanuueckue Koniedanus.

KomnebarenvHas cuctema.CBoOOIHEIE KOJIEOAHUS.

["apmoHMYECcKHe kosieOanusa. KnaemaTnueckoe " JTMHAMHYECKOE
ONMHMCaHWe. DHEPTeTUIECKOE OINMMUCAaHWE (3aKOH COXpPAaHEHUS MEXaHUYECKOU
sHEeprun).BIBOA NMHAMHYECKOTO OMHMCAHHUS TapMOHWYECKUX KOJCOAHWH M3 WX
DHEPTreTUYECKOTO U KHHEMATHIECKOTO OITMCAHMS.

Ammumntyna u (daza koiaebaHui.CBs3b aMIUIUTYAbl KOJEOAHWH HCXOJTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPECHHUS.

[lepuon u wyactota kosieObanuit.Ilepuos Mayibix CBOOOJHBIX KoOJIeOAHUI
MaTteMaTtndeckoro MasTHuka.llepuom CcBOOOAHBIX KOJCOAHWN TIPYKUHHOTO

MasITHUKA.
[Tonsitue o 3aryxaromux KoseOanusx.BoiHyxneHHble konebanus.Pezonanc.
Pe3onancHas KpuBas.BiusiHue 3aTyXaHUs Ha BUJL PE30HAHCHOU

KpUBOH.ABTOKOJIECOAHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTHYECKUE MPOIECChl: METPOHOM, YaCHI,
KayeJu, My3bIKaJlbHbl€ HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPUOJIA MAJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJieOaHUM 1 3aBUCUMOCTH Mepro/ia CBOOOIHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyie0aHUM Tpy3a Ha MACCUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UACATIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MpHU KoJeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHUSI HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2.9nekmpomaznumnsle Kojiedanus.

Konebarenbupiii  KOHTYp.CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B
ujeanbHOM KoJjebarenbHoM KoHType.@opmyna Tomcona. CBsi3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHus. BeIHy XK 1eHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII  TOK.MOIIHOCTP  MEPEMEHHOTO  TOKA.AMIUIMTYIHOE W
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBI TIEpEMEHHBIA TOK.Pe3uCTOp, KOHAEHCATOP M KaTyIlKa
UHIYKTUBHOCTM B ILE€NU CHHYCOMJAIBHOIO IEPEMEHHOro TOKa.Pe3oHaHc
TOKOB.Pe30HaHC HaNpsSKEHUN.

Wneansubiidi  Tpancopmartop.llponsBoacTBo, mnepenaya U NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKH TpH IPOU3BOACTBE 3eKTpo3Hepruu.Kynsrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH pE3HCTOpa, KaTyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3.Mexanuueckue u 31eKmpoMazHumHbsle 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHS UX pacnpoctpaHeHus.llonepeunsie wu
MPOJOJbHBIE BOJIHBLIIepHOa, CKOPOCTh pacnpoCTpaHEHHWs U [JIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

3Byk. CkopocTs 3ByKa.I poMkocTh 3ByKa.BricoTa ToHa. TeMOp 3ByKa.

[ITymOBOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMarHUTHBIE  BOJIHBL YCIIOBUSI ~ M3JIYYEHHS  DJIEKTPOMArHUTHBIX
BOJIH.B3anmMHasi oprieHTaIus BEKTOPOB B AJIEKTPOMAarHuTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana >M€KTPOMArHUTHBIX BOJIH.IIpHMEHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TelIeBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30D, aHTeHHa, TenedoH, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U MPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)xeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4.0nmuka.

[IpssMOIMHEWHOE PAacIpPOCTPAHEHHE CBETAa B  OJHOPOIHOM cpene.Jlyd
cBeTa. TOYeYHbIN UCTOYHUK CBETA.

OTtpaxenue cBeTa.3aKoHbI OoTpakeHus cBera.llocTpoenue uzo0pakeHUil B
iockoM 3epkane.Cdeprudeckue 3epkana.

[Ipenomnenue cBeTa.3aKOHBI MPEIOMIICHUS CBETa.AOCOMIOTHBIN MOKa3aTelhb
npeaoMiIeHUA. OTHOCUTENbHBIA TTOKA3aTeNb MpesoMIICHHS. II0CTOSTHCTBO 4acTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nywerr B npusMme.Jlucnepcust cBera.CloXKHBIA cocTaB  0eyoro
ceeta.l[Ber.

[lonHoe BHyTpeHHee orpaxeHue.llpenenbHblil yroy IOJIHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomue u paccenBaronue JUH3bL. ToHKas mrH3a.DOKYCHOE PacCTOSIHUE
Y ONTHUYECKAasl CHJIAa TOHKOM JIMH3BI.3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUSL TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYEHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu.Iloctpoenne wu300pakeHUI TOYKM U OTpe3Ka TMPsSMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl.Pa3zpemaromas crnocodHocTh.I'1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka.Mutepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HAOJIOJIEHUS! MAaKCUMyMOB UM MHUHHUMYMOB B HHTEP(EPEHIHMOHHON KapTHHE OT
JIBYX KOTE€PEHTHBIX HMCTOYHUKOB.IIpuMepsl Kiaccuueckux HHTEep(epeHIHOHHBIX
CXEM.

Hudpaxuus  cBera./ludpakuuonnas  pemérka.YciioBue  HaOIIOCHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpenoMiIeHHs CBETA.

HaOnronenuie moJiHOro BHYTPEHHETO OTpakeHus1.Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepdepeHnnm cpera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

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

Pa3znesn 6.0cHOBBI CIelIHAIBLHONM TEOPUM OTHOCUTEILHOCTH.

['panuub IIPUMEHUMOCTH KJIACCUYECKOU Mexanuku.Iloctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHOMU unrepBai.lIpeoGpazoBanus JlopeHiia.
VYcnoBue MPUYUHHOCTU.OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.3aMEJICHUE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C PHEPTUEH U UMITYJILCOM PEIATUBUCTCKON YacCTHUIIbL. DHEPTuUs
MTOKOS.



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

Y4eHUYeCKUi IKCIEPUMEHT, TAOOpaTOpHBIE PA0OTHI, MPAKTUKYM.

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

Paznea 7.KBanToBasi pusuka.

Tema 1.Kopnyckynapno-601an060ii Oyaausm.

PaBHOBecHOE TemyioBOe U3JIydYeHHE (M3IydyeHUe aOCONIOTHO UYEPHOTO
Tena).3akoH cMenieHust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. Onbitel A. I'. Cronerosa. 3akonsl (ororddekra.YpaBHeHUe
DitHmreitHa 11t potoaddexra.«KpacHas rpanuiiay porosddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
NOTJIOUIAIONIYI0 M aOCOJIOTHO OTpaxarolryro mnoBepxHocTh).OnbiTel I1. H.
JleOeneBa.

BosHoBbIE cBoMicTBa yacTull.Bosubl ae bpoins. [[nuHa BomHbl ne bpoiist u
pa3Mepbl  O0JacTH  JIOKaJW3allMM  JBUWXKYyIIeWcs  4dactuubl.KopmyckymispHo-
BOJIHOBOM Jyanu3m.Jludpakiius 3J1eKTpOHOB Ha KpUCTaJIax.

Crnenuguka usmepeHuid B MUKpoMupe.COOTHOILIEHUS HEOoIpeaeaéHHOCTEN
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PdheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBaHnve  3aBUCUMOCTH  COIIPOTHUBIICHHSI  TOJYNPOBOAHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @u3uka amoma.

OneITEl TIO HWCCIEAOBaHUIO CTpoeHus artoma.llmanerapnas mojaens aTtoma
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB.CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cpeta.Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKkym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomnozo A0pa U 31eMEHMAPHBIX YACHUY.

Hyxnonnass monens snapa [eitsenOepra—lBanenko. 3apsia siapa.MaccoBoe
yucio sapa.f3oronsr.

PannoaktuBHOCTE. Asb(da-pacnan.DNeKTpOHHBIA W MO3UTPOHHBIM Oera-
pacnazn.l’'aMma-nu3nydeHue.

3aKkoH PagMOAaKTUBHOTO pacnana.PagroakTuBHbIE M30TOIIBI B
npupoe.CBOMCTBA MOHU3HUPYIOIIETO H3Iy4YeHHUs.BiusHuEe pagvuoakTUBHOCTH Ha
*uBble opranu3mMbl. EctecTBeHHBIN (oH n3nmydeHus.Jlo3umeTpus.

OHeprus CBsA3M HYKJIOHOB B siape. SnepHble cuibl. [ledext maccsl sapa.

Anepubie peaxiuu.Jlenenue u cunte3 saep.Aaepusie peaktopbl.llpobiemsl
YIOPABJISIEMOTO  TEPMOSIEPHOTO  CUHTE3a.DKOJIOTUYECKUE ACIIEKThl  Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaly U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

DyH1aMEHTaAJIbHBIE B3aMMO/ICVCTBUS. bapruoHBbI, ME30HBI u
nentoHbl.IIpencraBnenue o CranmaptHoid Moxaenu.KBapk-TiIIOOHHas MOJEIb
aJpOHOB.

®usuka 3a npenenamu CranmaptHoil Mojenu.TémHas Marepuss U TEMHas
DHEPTHS.

EnuHCcTBO uznueckoi KapTUHBI MUDA.

TexHudeckue yCTpOUCTBAa U TEXHOJIOTHUECKHUE MPOIIECCHI: JO3UMETP, KaMmepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.



Pa3nen 8.2/ieMeHTBHI aCTPOHOMUM U ACTPOPU3UKH.

Ortarnbl pa3BuTUs acTpoHOMUU.IIpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHOMUU.I[puMEHUMOCTh  3aKOHOB (pU3UKK 711 OOBSCHEHUS MPHUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonel  acTpOHOMHYECKHX  HUcciaenoBaHU.COBPEMEHHBIE  ONTHYECKHE
TEJIECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3nHoro HeOa.Co3Be3nus, SipKUe 3BE3/bI, IUIAHETHI, UX BHUANMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh.MicTouHuK 3Heprun CoHIa U 3BE3 .

3BE3BI, UX OCHOBHBIC XapAKTEPUCTUKH./lMarpaMma «CIeKTpaIbHbIN KIacc —
CBETHUMOCTB».3BE3/IbI TJIABHOW IOCIIEIOBATEIbHOCTH.3aBUCUMOCTh «Macca —
CBETHUMOCTBbY» Uil 3BE3] IJIaBHOM IIOCJIENOBATEIILHOCTU.BHYTpEHHEE CTpoeHue
3B€31.COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIAeHUU U »Bosronuu CornHia u
3BE3/1.DTaNbl JKU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk.Paguoranaktuku u kBasapbl.UEpHBIE NBIPBHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon  XaO6ia. PazGeranue
ranakTuk. Teopust bonsmioro B3psiBa.PenmuKTOBOE M3TyUEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmonenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpEeIeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMs CeBEpPHOro MOJIyIIapus U SpKUe
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUH.

Du3n4ecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U 1UOPOBBIX H3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX
CUCTEM.AOCOJIIOTHBIE U OTHOCHUTEIbHBIE MOTPEUIHOCTH M3MEPEHHH (HU3HUECKUX
BeJIMYMH.OLIEHKA TPAHUI] IOTPEITHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPHUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNEe U cUCTeEMaTU3alus COJEpkKaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopur B (POPMUPOBAHUU MPECTABICHUIN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKZACCTBO. BEKTOppl M MX IMPOCKUMM HAa OCH KOOPAMHAT, CIIOXKEHUE
BeKTOpOB.IIpon3BoHbIE 3JIEMEHTapHbIX bynakuumii. [ Ipuznaku noo0ust
TPEYroJIbHUKOB, ONIPEAEICHNE TUIONIAIU TUIOCKUX QUryp U o0bEMa Te.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JOBW)KCHUST B JKUBOW MNPHUPOAE, OKOJOTMYECKHE PHUCKA MPH NPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTENb SIKOOU, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbIE
NPUEMHMKH, SAEPHAs DHEPreTMKA W DKOJIOTMYECKUE AacCIeKThl €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alli OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

. c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM O0YyYalOIIerocsi Kak aKTUBHOTO

¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

. OPUHATHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEUECKHX T'YMAHUCTUYECKUX U

JIEMOKPAaTHYECKHUX LIEHHOCTEM;

. FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO

0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

. YMEHHUE B3aUMOJIEMCTBOBATH C COUMAIIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU

C UX (PYHKIIMSIMU U HA3HAYCHUEM;

. TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.
NAaTPUOTUYECKOT0 BOCIIUTAHUSA:

. c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UIECHTUYHOCTH,

MaTpUOTU3MA;

. LIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, IOCTHKEHUSIM

POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
. c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;
. CIIOCOOHOCTh OIICHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE pPEIlCHUS,
OpPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

. OCO3HaHUE JINYHOTO BKJIJa B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.
ICTETHYECKOr0 BOCIIUTAHMA:
. ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYAass JCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HayKe.
TPYAOBOrO BOCIIMTAHUS:



. MHTEPEC K pa3IuYHbIM cdepaM MpoPecCHOHATBHON IESITENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;
. TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HMKYN Ha IPOTSKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIUTAHUA:
. c(OPMHUPOBAHHOCTh AIKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJIO0OAIBHOTO
XapakTepa dKOJIOTHYECKHUX Mpodiiem;
. IUIAHUPOBAaHUE M OCYILIECTBICHUE JEHWCTBUM B OKpYXalolled cCpene Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;
. pacUIMpEHHUE OMbITA JESITEBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

. c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;
. OCO3HAHHME IIEHHOCTHM HAyYHOW JEATEIIBHOCTH, TOTOBHOCTH B IIPOLECCE

u3ydeHus: (QU3UKKA  OCYHIECTBIATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe AeiiCcTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

. CaMOCTOSITeNIbHO  (DOpMyIMpoOBaTh W aKTyallU3UpPOBaTh  MPOOJIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

. OIPENENATh LEJIU JECATECIBbHOCTH, 3a/1aBaTh MNapaMeTpbl U KPUTEPUU UX

JIOCTHIKCHMS;

. BBISIBJIATH 3aKOHOMEPHOCTM M NPOTHUBOPEYHS B  PACCMATPUBAEMBIX

(bU3UYECKUX SIBJICHUSX;

. pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ yU4ETOM aHAJIM3a MUMEIOITUXCS

MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B  JEATEIBHOCTb, OILCHHUBATH COOTBETCTBUE

pEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKHU MOCIIEACTBUMN AEATEIHbHOCTH;

. KOOPJIMHUPOBAaTh W  BBIMOJHATH paboOTy B  YCIOBUAX peajbHOTO,

BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

. pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.
Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

. BJIAZIETh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUYEBBIMHU ITOHSATHUSIMHU U METOJAMU

buznuecKoil HayKu;



. BJIAJIETh HABbIKAMH Y4€OHO-UCCIIEI0BATEIbCKON U TPOEKTHOU €ATEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

. BJAJETh BUJAMHM JEATEIBHOCTH 10 TOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBJISITH TIPUYMHHO-CIICJACTBEHHBIE CBSA3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEPK/ICHUH, 33/1aBaTh apaMeTPhl U KPUTEPUU PELICHMUS;

. aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOJE PEIICHHS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

. CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 00pa3zoBaTENIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYECHHUH (PU3UKH;

. JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;

. yMETh MEPEHOCUTh 3HAHUA MO (U3MKE B MPAKTUUYECKYIO 0O0JacTh

KU3HEOECATEIbHOCTH;

. yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

. BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIIBHBIC MOXO0/IbI U PEIICHUS;

. CTaBUTh IPOOJIEMBI U 33]1auu, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.
Pabora c nundopmanueii:

. BJIAICTh HaBBIKAMHU MOIy4YeHUs: MHPOopMaIuu GU3NIECKOTO COACPIKAHUS U3

VMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIIATh IIOMCK, AHAJIM3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM

IIPEJCTABIICHHUS;
. OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;
. UCIIOJIb30BaTh  CpeACTBa HMHGPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX

TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

. CO371aBaTh TEKCTHhl (PU3UYECKOTO COJCPKaHWUS B Pa3NUYHBIX (opmaTax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

. OCYIIECTBJISTh, OOIIEHHE Ha Yypokax (U3UKA W BO BHEYPOUYHOU
NEeSATEeTbHOCTH;



o pacnno3dHaBaTtb  MPCAINNOCBUIKHU I(OH(I)J'II/IKTHLIX CI/ITyaI_II/Iﬁ n CcMiArdarTrb

KOH(JIUKTBI;

. pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

. MIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYATIbHON
paboThI;

. BbIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOT0O WieHa KOJJICKTHBA,;

. NpUHUMATh [EJIM COBMECTHOM JEATENbHOCTH, OpPraHHU30BHIBATH WU

KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTh IUIAH JIEHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM Y4YaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOM padoThI;
. OLICHMBATh KadyeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHHKAa KOMaH[IbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
. npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;
. OCYUIECTBJISTh MO3UTUBHOE CTPATETMUECKOE TIOBEJACHHE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusauus:
. CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBLHOCTh B 001aCTH
GU3UMKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3aJ1aUM;
. CaMOCTOSTENIBHO COCTAaBJIATh IUIAH PEIICHHsI PAaCUYETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

. JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
. paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

. JenaTb OCO3HAaHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

. OLICHUBATh TPUOOPETEHHBIN OIIBIT;

. Croco0CTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIIMH B 0O0JIaCTH

(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

. JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JAECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;
. BIIQJICTh HaBBIKAMHU  [IO3HABATEIHHOW  peIIEKCMU KaK  OCO3HAHMS

COBEpIIAEMBIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHMUI;



. MCIIOJIb30BaTh MPUEMBI pediiekcruun ISl OLIEHKU CUTYyalllH, BBIOOpA BEPHOTO

pelieHus;
. YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHMUIO;

. OpUHUMATh MOTHBBI M apTryMEHTBI JPYTUX TIpU aHalM3€e pPe3yJbTaToOB
JEATEIIbHOCTH;

. MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

. OpUHUMATh MOTHBBI M apTryMEHTBI JPYTUX TpU aHAlM3€ pPe3yJbTaTOB
NEeSTEeIbHOCTH;

. pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpomecce mocTKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPAMMEI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
. CaMOCO3HaHUA, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh CBOE

HSMOIIMOHAJILHOE COCTOSIHME, BHJIETh HAIpaBJICHHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

. CaMOpETYJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaThCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

. BHYTPEHHEW MOTHUBALIMU, BKJIKOYAIONIEH CTPEMIICHUE K JOCTUKECHUIO LN U
yCIieXy, ONTUMU3M, WHUIIMATHUBHOCTb, YMEHHUE JEWCTBOBAaTh, UCXOJS U3 CBOMX
BO3MOKHOCTEH;

. SMIATUH, BKIIOYAOIIEH  CIOCOOHOCTh  IOHMMATh  AMOLMOHAILHOE
COCTOSIHUE JIPYTUX, YIUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTD K
COYYBCTBHIO U COINEPEIKUBAHUIO;

. COIIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTHh  BBICTpaWBaTh
OTHOIIICHHS C JIPYTMMH JIFOJbMH, 3a00THUTHCS, MPOSBISATH MHTEPEC W pa3peliaTh
KOH(DJIUKTBHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonmy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

. NOHUMAaTh  poJib  (PU3MKKM B  SKOHOMHUYECKOM, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COIMATLHON M ITUYECKON chepax NesTeTbHOCTH YeJOBEKa, POJIh
U Mecto (UMK B COBPEMEHHOM HAydyHOM KapTHHE MUpa, 3HAUYCHHUE
OMMCATENIbHOM, CHUCTEeMaTU3UPYIOIIeH, OOBICHUTENBHOW U MPOTHOCTUYECKOU
byHKuMiA  (U3MYECKOW TEOpUUM — MEXAHHUKH, MOJICKYJIIpHOH (UMK u



TEPMOJIUHAMHUKH, POJIb (DU3NIECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
buznyecKoil KapTUHE MUPA;

. pasnyaTh yCJIOBUSI MPUMEHUMOCTH MOJENEH (PU3NUECKUX TENl U MPOIECCOB
(sBieHUI): WHepUUaIbHAs CHUCTeMa OTcuYéTa, alCOJIIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE IaJIcHuE,
abcomoTHO ympyras nedopmarius, aOCOMOTHO YIPYroe u abCONIOTHO HEYIIPYToe
CTOJIKHOBEHHMSI, MOJICTIU Tra3a, >KUJIKOCTH U TBEPJAOTro (KPUCTATUIMYECKOrO) Tena,
UJCaJbHBIN Ta3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

. paznuyaTh yclOBUA (TpaHUIlbl, 00JIACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BceoOlMH Xapaktep (GYHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHaJM3UPOBaTh M OOBACHATH MEXAHUYECKUE TIPOLIECChl U  SABJICHUS,
UCIIOJb3yd OCHOBHBIE TMIOJOKEHUS W 3aKOHbI MEXAHUKH (OTHOCUTEIBLHOCTH
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JIBUYKEHUS,
npeoOpa3oBanusi ['anmumes s CKOPOCTH W TiepeMeleHus, 3akoHbl HbloToOHa,
NPUHIUN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMUPHOTO TSATOTCHUS, 3aKOHbI
COXpPAaHECHMS HMIYJbCa M MEXaHUYECKOW »HHEPruH, CBsI3b padOThl CHJIBI C
M3MEHEHUEM MEXAaHWYECKOW SHEPIHH, YCIOBUS PaBHOBECHS TBEPOTO Teia), Mpu
TOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TpeThero 3akoHOB HbIOTOHa, 3aKOHOB COXpaHEHUS HUMMYJbca U MEXaHUYECKOU
SHEPI'uM, 3aKOHA BCEMUPHOTO TATOTCHHS;

. aHAIM3UPOBATh U OOBSCHATH TEIUJIOBBIC MPOIECCHI M SIBJICHUS, UCIIOIb3YS
ocHoBHbIe noj10keHuss MKT u 3aKkoHBI MOJIEKYISIpHON (DUBUKU U TEPMOJUHAMUKH
(CBs3b JABJICHUS UACATBHOTO Ta3a CO CpeHEN KHHETUYECKOM YHEPTHUel TeIOBOro
JIBIDKCHUSI M KOHIIGHTpAIlMeHd €ro MOJIeKYJ, CBSI3b TeMIepaTyphbl BeEIIeCTBa CO
CpeOHEW KUHETHYECKOW JHEPrueu TEIUIOBOTO JABMKEHUS €ro 4YacTHll, CBS3b
JIABJICHHUSI WJICAJIBHOTO ra3a ¢ KOHUEHTpAlUMEel MOJEKYJl U €ro TEeMIIepaTypoil,
ypaBHeHHe MeHneneeBa—Kamneipona, MepBblid 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpAaHECHMS DHEPruM B TEIUIOBBIX IIpoIleccax), IpPH DITOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

. aHATM3UPOBATh M OOBSICHATH DJICKTPUUCCKUE SIBIICHUS, UCTIONB3YSI OCHOBHBIC
MOJIOKEHHUSI U 3aKOHBI JJIEKTPOJMHAMHUKHA (3aKOH COXPAHEHHS SJIEKTPUYECKOTO
3apsina, 3akoH KynoHa, MOTEHIUATBHOCTh AJIEKTPOCTATHUYECKOTO OIS, MPUHITUIL
CYyNEpHO3ULIUA  AJIEKTPUUYECKUX  TOJIe, TpPU ITOM  yKas3biBasg  YCIIOBUS
NpUMEHUMOCTH 3akoHa KylloHa, a Takyke MPaKTUYECKH BaKHBIE COOTHOILCHHS:
3aKkoHbl OMa Ji1 y4yacTKa UENHU W JJISI 3aMKHYTOM 3JEKTPUYECKOU IIeNu, 3aKOH
Jlxoyns—Jlenua, npasuna Kupxroda, 3akonsl dapazes aiis 31€KTpoau3a);



. OMHUCHIBaTh (U3UYECKUE TMPOLECChl U SBICHUS, HUCHOIb3Ys BEJIHMYMHBI:
NEpPEMENICHUE, CKOPOCThb, YCKOPEHHE, UMITYJIbC Te€la W CUCTEMBI Te€J, CHJIA,
MOMEHT CHWJIbl, JABJIICHHE, NOTCHLHAJIbHAS HHEPrus, KUHETUYECKas JHEprus,
MEXaHUYEeCKas 3HEprus, padoTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa
TSKECTH, CHJIAa YIPYIOCTH, CHJa TPEHHs, MOUIHOCTb, SHEPrusi B3aUMOJEUCTBHUSA
Tena ¢ 3emMnéil BOJIM3H €€ MOBEPXHOCTH, SHEPT Ul YIPYTo# Aedopmariiy npy>KUHBI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHASI TEMIIEpaTypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSSL 3HEPIUs UACAIBHOTO OJHOATOMHOIO Tras3a, paboTa MAealbHOrO rasa,
OTHOCHUTEJIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ maeanbHOro TEmyoBOro ABUTATENs;
AIIEKTPUYECKOE I10JI€, HANPSHKEHHOCTh 3JIEKTPUUECKOIrO IMOJIs, HANpsKEHHOCTD
NOJISI TOYEYHOTO 3apsjia WM 3apsUKEHHOIO Iapa B BaKyyMe€ U B JTUAJIEKTPHKE,
NOTEHIIHAII ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh NOTEHIINAJIOB,
IEKTPOJABIKYIAsl ~ CHJIAa, CHJIa TOKA, HAIpsDKEHUE, MOUIIHOCTh  TOKa,
NIEKTpUYECKask EMKOCTD INIOCKOTO KOHJIEHCATOPAa, CONPOTUBIICHNE Y4aCcTKa LENHU C
NOCJIEIOBATENbHBIM M  TMApPAJUICIbHBIM COEIMHEHHEM PpE3HCTOPOB, SHEPrus
AIIEKTPUYECKOTO MOJs KOHAEHCATOpa,;

. OOBACHATh OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHHUI: MEXaHHUYECKOE
JBWKEHUE, TEIUIOBOE [BWKCHHE YACTHI[ BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpOyHOBCKOE JBWXEHHE, AU(PQy3usi, HCIapeHHe, KUIIEHWE U KOHJEHCAalus,
IUIaBJICHUE W KPUCTAIIU3ALMS, HANPaBICHHOCTh TEIUIONEpeAauu, JICKTpU3aIus
T€J, SKBUIIOTEHIIUATBHOCTh MOBEPXHOCTHU 3aPS>KEHHOTO TPOBOIHUKA;

. IPOBOJUTH UCCIIEJOBAHUE 3aBHCUMOCTH OAHON (PM3MUYECKON BETUYUHBI OT
JIpPYrol ¢ HCHOJB30BAHMEM IMPSMBIX W3MEPEHHUW, NPHU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yJIbTAaThl IMOJYYEHHOH 3aBUCHMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJE TpaMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTENH H3MEpEHUH,
JienaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEIOBAHUS;

. IPOBOJUTh KOCBEHHbIE HW3MEpEHUs (PU3MUECKHX BEJIWYHH, I[pPU OSTOM
BbIOMpaTh ONTHUMAJbHBIM METOJ W3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHbIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

. IPOBOJUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOW TMIOTE3bl: ITUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJU3UpPOBATh
NOJIyYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOM TUIIOTE3bI;

. co0roaTh MpaBmiia O€30MacHOTO TPyla MpU MPOBEACHUH UCCIEI0OBAaHUN B
paMKax y4yeOHOro 3KCHEpUMEHTa, MPAKTUKyMa U y4yeOHO-UCCIIEeIOBATEIbCKON U
MPOECKTHOM JAESTENbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U
1abopaTopHOTO 000PYOBAHUS;

. pemarh pacy€THbIE 3aJa4d C SBHO 3aJlaHHOM MW HESBHO 3aJIaHHOU
¢bu3nyecKoil MOAENBI0: HA OCHOBAaHMM aHANIM3a YCIOBUS OOOCHOBBIBaTH BBIOOD
(¢u3nyeckoil Mozienu, OTBeYarollel TpeOOBaHUAM 3aJaud, MPUMEHATh (POPMYIIbI,



3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3HUUECKUX TEOPUN NPU UCHOIH30BAaHUU
MaTEMaTUYECKUX METOJOB pElIeHUs 3a7ad, NPOBOAUTH pacyE€Tbl HA OCHOBAaHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOJbI
pELIeHUs ¢ YYETOM MOJyUYEHHBIX pPe3yIbTaTOB;

. pelaTh KaueCTBEHHbBIE 3a/1a4M, TPEOYIOLIE IPUMEHEHUS 3HaHUN U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe HHTETPALMU 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LIETIOUKY PACCYXKIACHUI
C OIIOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

. UCIOJb30BaTh TEOPETUYECKUE 3HAHMUA JJIs OOBSICHEHHS OCHOBHBIX
OPUHLIAIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB H
TE€XHOJIOTHYECKUX MPOLIECCOB;

. MPUBOAMUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

. aHAJIM3UPOBATh M OLEHUBATH IMOCIEICTBHS OBITOBOW M MPOW3BOJICTBEHHOU
JeATEIbHOCTH 4YEJIOBEKA, CBA3AHHOW C (PU3NYECKHMMM MpPOLIECCaMM, C MO3ULUN
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABIICHUN 0 palroOHAJIbHOM
IPUPOAOIIOIB30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHXKEHUM HAyKU U
TEXHOJIOTHH [Tl JaNbHEHUILETO pa3BUTHSI YEIOBEUECKOT0 00IIECTBA;

. MPUMEHATh PA3IUYHBIE CMOCOOBI paboThl ¢ MH(MOpManuend QU3NYECKOro
COJIep>KaHUsl C MCMOJIb30BAHMEM COBPEMEHHBIX HWH()POPMALMOHHBIX TEXHOJIOTHUH,
Opu 3TOM HCHOJIb30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU IS
IOUCKa, TepepabOTKM M MpEeAbABICHUS Yy4yeOHOW W HAyYHO-TOIMYJISpHOU
uHbOpMallMU, CTPYKTYPUPOBAHUS U HUHTEpIpETaly HHPOpPMAIUH, MOJTyYeHHON
U3  PA3NMYHBIX HMCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh  MOJIY4YaEMYIO
MH(OPMAIUIO U OLIECHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHHKA UH(POpMAIIH;

. POSIBIIATH OpraHU3alMOHHBIE U IIO3HABATEIIbHBIC yMEHUS
CaMOCTOATENLHOTO TPUOOPETEHUs] HOBBIX 3HAHUW B IMPOLIECCE BBIMOIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

. paboTatb B TIpyINe C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX pOJeH,
IUIAHUPOBaTh PabOTy TPYMIMbl, PAMOHAIBHO PpaCHpPEleNsITh AESITeIbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, alEKBaTHO OLIEHUBATh BKJIAJ KaXKJOr0 U3 YYaCTHUKOB
IpyNIibl B pelIEHUE paccMaTpruBaeMon MpoOJIeMbl;

. OPOSBIISITH MOTHUBAIMIO K Oyaylied MmpopecCHOHAIbHON JeATEIbHOCTH I10
CHEIHUAIBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K xoniy oOyuenuss BII Knacce mpeaMeTHbIE pe3yjbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUIA:



. MOHUMATDH POJb (PU3UKK B SKOHOMHYECKOMN, TEXHOJOTHYECKON, COIUATBHOMN
U JTHYECKON cdepax AeSITeTbHOCTH 4YeNOBEKa, pOJb M MecTo (U3HKH B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb ACTPOHOMHH B NPAKTHYECKON
JEATEIIBHOCTH YEJIOBEKAa W JaJbHEWIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAQYEHUE  ONUCATEIIbHOM, CUCTEMATU3UPYIOLIEH, OOBSCHUTENLHON |
MPOTHOCTHYECKOW  (DYHKIMH  (PU3NUECKOW Teopuh —  DICKTPOAUHAMUKH,
CHELHMATFHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW (PU3UKHU, POJbh (U3UUECKOM
Teopur B (HOPMHUPOBAHUM TPEJCTABICHUN O (PU3MUECKON KapTUHE MHUpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O IPUPOJIE;

. pasnuyaTh yCIOBHSI IPUMEHUMOCTH MOAENel (U3NUYECKUX TN U MPOLIECCOB
(sB7E€HUIT): OJHOPOJIHOE BJIEKTPUUYECKOE U OJHOPOJAHOE MAarHUTHOE MOJH,
rapMOHMYECKUE KOJICOAHUs, MATEMAaTUYECKUI MasTHUK, WJCAJIbHBIN MPYKUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCAbHBIM KOJeOaTeIbHBIH KOHTYpP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIpa U KBAHTOBOW MOJIENIN CBETA;

. paziuyuath ycJIOBHUS (TpaHUIbl, 00JIACTH) MTPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYECHHOCTD UCITOJI30BAHUS YAaCTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBIICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS M 3aKOHBI AJIEKTPOJAMHAMUKH U CHEUUAIBHOU
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsia, Cuiia
Awmnepa, cuna JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIWH, MpaBuio JleHia,
cBi3b DJIC caMOMHAYKIIUM B D3JIEMEHTE D3JICKTPUUYECKOW IIEMU CO CKOPOCTHIO
U3MEHEHUSI CHJIBI TOKA, IOCTYJIaThl CIELUAIBHOW TEOPUU OTHOCUTEIBHOCTH
OWHIITEHA);

. aHAJIU3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLECCHl U SIBJICHUS, UCIIONb3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEeHHa st doTodrddexra,
IIEPBBIM U BTOPOU MOCTYJIaThl bopa, IPUHLMII COOTHOLIECHHS HEOIPEAECIEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAaHEHHUS 3apPSJ0BOTO U MACCOBOTO YMCEN U DHEPTUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

. ONMKCHIBATh (PU3UUECKUE TMPOLECChl U SIBICHUS, HUCIHOJIb3Ys BEJIUYMHBIL:
HaIpsHKEHHOCTD DJIEKTPUYECKOTO TOJIsI, MTOTEHLIHAN JIEKTPOCTATUYECKOrO IOJI,
Pa3HOCTh MOTEHUHMAJIOB, AJNEKTPOJIBHKYIIAS CHUJIA, WHAYKLUWS MArHUTHOTO MOJIA,
MAarHuTHbIA TOTOK, cuiaa AMmepa, WUHAYKTUBHOCTb, JJIEKTPOABWKYIIAS CHJIA
CAMOMHIYKLIMM, DHEPTHs  MAarHUTHOIO  TOJII  NPOBOJHHMKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTHUS, SHEPTHUS ITOKOSI CBOOOHON YaCTHUIBI,
SHEPrus U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsil SApa, SHEPTUsI CBSI3U Spa;

. OOBSACHATH 0COOEHHOCTH MIPOTEKaHUS duznyeckux SIBJICHHIA:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEeHIIMs BOJIH,



nudpakius, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpakKeHHE, (POTODIEKTPHUUECKU
abdext (pororddext), anpbha- u Oera-pacmaapl sSAep, TamMma-u3IydeHUe Ssep,
busznyecKre MPUHIUIBI CIIEKTPAIIbHOTO aHaliu3a U paboThI Jlazepa;

. OMpeNeNsITh HaNpaBlIeHUE WHIYKIMA MAarHUTHOTO TMOJS TPOBOJAHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

. CTPOUTH M300paKEHHE, CO3/]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30H, 1
pPacCCUMTBIBATH €TI0 XapaKTEPUCTUKU;

. OPUMEHSATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE TIOHATHSA, TEOPUU U
3aKOHBI NIl aHaliu3a M OOBACHEHUS (PU3MYECKUX TPOLECCOB, MPOUCXOMISIINX B
3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTaTaKTUUECKOMN Cpejie; ABUKEHUSI HEOECHBIX
TEJ, PBOIIOLIMU 3BE3/ U BCceleHHoi;

. MPOBOJIUTh  HCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHMH C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TpapUKOB C Y4YETOM aOCOJIIOTHBIX NOTPEIIHOCTEH H3MEpPEHUH, JelaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

. MIPOBOJIUTh KOCBEHHBIE H3MEPEHUS] (PU3NYECKUX BEIMYHMH, IPH STOM
BbIOMpaTh ONTHUMAJbHBIM METOJ W3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHMI;

. MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMNOTE3bl: IMJIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTANIbHYIO YCTAHOBKY, aHaJU3UpPOBATh
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEIIOKEHHOM TUIIOTESbI;

. OTHCHIBATh METObI OJYUEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

. co0roAaTh MpaBmiia O€30MaCHOTO TPyla Py MPOBEACHUH UCCIEI0BaHUN B
paMKax y4eOHOro SKCIIEpUMEHTA, MPAKTHUKyMa U y4yeOHO-UCCIIEIOBATEIbCKON U
MPOECKTHOM JAESATENbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U
71a060paTOPHOTO 000PYIOBAHUS;

. pemarh pacy€THbIE 3aJa4ud C SBHO 33JJaHHOM M HESBHO 3aJ[aHHOU
(bu3nYecKoil MOJEIbI0: HA OCHOBAHWU aHalM3a YCJIOBHUSl BBHIOMpPATH (PU3HUYECKHE
MOJIeNIM, OTBEYAIONIMe TPeOOBaHUSAM 3a/layd, NPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTydaThl (U3UYECKUX TEOpUd TIPU HCIOJIb30BAHUU
MaTeMaTHYECKUX METOJIOB pEIIeHUs 3ajad, MPOBOJUTH pacu€Thl HA OCHOBAaHUU
UMEIOLINXCS JaHHBIX, aHAJU3UPOBATH PE3YyIbTaThl U KOPPEKTUPOBATH METOMIbI
peuieHus ¢ y4€TOM MOJYyYEHHBIX Pe3yIbTaTOB;

. peniaTh Ka4eCTBEHHBIE 3a/1auu, TPeOyIOUIMe MPUMEHEHUS 3HAHUIN U3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKKe HHTETpallMd 3HAHUNA U3 JPYTUX HPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LIETIOYKY PACCYXKIACHUI
C OMOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;



. UCIIOJIB30BaTh TEOPETUYECKHWE 3HAHWUS JUIsI OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB pa0bOThl HM3MEPUTEIBHBIX NPHOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB;

. OPUBOJIUTH MPUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAYKH, B OOBSCHEHHUE IMPOIIECCOB OKPYXKAIOUIErO0 MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

. aHAJM3UPOBATh M OIEHUBATH IMOCJICACTBUS OBITOBOW M MPOU3BOACTBEHHOM
JESATEILHOCTH YeJIOBEKa, CBA3aHHOW C (PU3MYECKUMH MPOLIECCaMM, C TMO3ULUN
HKOJIOTUYECKOM 0e30MacHOCTH, npeJICTaBlICHUN 0 panMoHAIbHOM
PUPOIOTIOIH30BAHUN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHOXKCHUN HAyKU U
TEXHOJIOTUH JIJIsl JaJbHEHIIIEro pa3BUTHSI YEJIOBEUECKOTO OOIIECTRA;

. MPUMEHATh PA3IUYHBIE CIIOCOOBI paboThl ¢ MH(MOpManuerd (QU3NYECKOro
COJIepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH,
IpyU 5TOM HCHOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTHH JIJIS
MOWCKa, TepepabOTKH W TPEIBSIBICHUS Y4YEOHOM W HAYYHO-TIOMYJISPHOU
uH(OpMAITUHU, CTPYKTYPUPOBAHKS W WHTEPHpETANNH WH(POPMAINH, TMOTYyYEeHHON
U3 Pa3MYHBIX HMCTOYHUKOB, KPHUTHUYECKH aHAIM3UPOBATh  IOJYIAEMYIO
UH(OPMAITUIO U OILICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HH(POPMAIINH;

. MIPOSIBIIATH OpraHU3alMOHHBIC u MI03HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO TPHOOPETCHHMSI HOBBIX 3HAHWHW B TIPOIECCE BBITTOJHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

. paboTath B TpyIIeE C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBATh PAOOTy TPYNIBI, PAIMOHATIBLHO PACHPENENsATh JACSITEIbHOCTh B
HECTaHJAPTHBIX CUTYaIHUsIX, aJIEKBaTHO OIICHUBATh BKJIAJT KAXKIOTO M3 YIaCTHHKOB
TPYNIBI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI,

. IPOSIBJISITH MOTHUBAIMIO K Oyayiied MmpopecCHOHAIBHON JEATEIHHOCTH T10
CIICIIMATILHOCTSIM (hU3UKO-TEXHHUYECKOTO poduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
KonTposabubie | IlpakTuuecku
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypchbl
Pa3znen 1.HAYUHBIM METO/I IIO3HAHUS ITPUPO/IBI
. bubnuorexa [JOK
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6 https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Pazpen 2.MEXAHUKA
bu6anoreka LIOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6nuorexa [IOK
22 Huraniica 10 https://m.edsoo.ru/f16b68d7
N bubmmorexa [JOK
23 Cratika TaEproro Tena > L https://m.edsoo.ru/f16b68d7
bubanoreka LIOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
. bubmuoreka [{OK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6h68d7
3.2 Tepmoannamuka. TenaoBble MalTUHBI 20 1 bubmmorexa LIOK

https://m.edsoo.ru/f16b68d7
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33 Arperartsble cocTosiHUs BemecTBa. Da3oBeie 14 bubmmoreka [JOK
' HIEPEXOIBI https://m.edso00.ru/f16b68d7
Uroro mo pazneny 49
Pa3znen 4.9JIEKTPOIUHAMUKA
but6mmoreka [IOK
41 UeKTpirieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24 https://m.edsoo.ru/fL6b68d7
bubmnoreka IIOK
43 TOKIT B pasmITibIX Cpesax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Paznea 5.0M3NYECKHUN IPAKTUKYM
N bubmorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edso00.ru/f16b68d7
Hroro no paszneny 16
bubanoreka LIOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE 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

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcesbl
Paznen 1.2JIEKTPOJIUHAMUKA
bubmuorexa [JOK
11 MarunuTHoe 1oje 14 https://m.edsoo.ru/39859f
1
bubmuorexa [JOK
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 1 https://m.edsoo.ru/39859f
1
Uroro no pazaeny 27
Pa3nen 2.KOJIEBAHUS U BOJIHBI
bu6nuorexa [IOK
2.1 Mexanndeckre KoeOaHus 10 https://m.eds00.ru/39859f
1
bu6nuorexa [IOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edso00.ru/39859f
1
MexaHuuecKkre U IeKTPOMarHUTHEIE bubmorexa HOK
2.3 P 10 1 https://m.edso00.ru/39859f
BOJTHBI 1
but6mmorekxa [IOK
24 OnTuka 25 1 https://m.edso0.ru/39859ef

1



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

Hroro no pasneny

60

Paszea 3.0CHOBBI CIIEIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

but6mmoreka [IOK
3.1 Ocuossl CTO 5 https://m.edso0.ru/39859ef
1
Utoro no pazneny 5
Pa3znea 4. KBAHTOBASI ®PU3UKA
bubmuorexa [JOK
4.1 KopnyckynspHo-BOIHOBOM Ayann3m 15 https://m.edsoo.ru/39859f
1
bubnuorexa [JOK
4.2 dusuka atoma 5 https://m.edso0.ru/39859ef
1
dusrka aTOMHOTO AIpa U JIIEMEHTAPHBIX Bubmorexa ITOK
4.3 P P 5 https://m.edso0.ru/39859ef
4acTHUI] 1
Wroro mo paszneny 25

Paznea 5.2OJIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

bubnunorexa LIOK
5.1 DNIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 12 https://m.edso00.ru/39859f
1
Hroro no paszneny 12
Pa3zaen 6.OPM3UNYECKHN MPAKTUKYM
bubnunorexa LIOK
6.1 Ouznyeckuil NpakTUKyM 16 16 https://m.eds00.ru/39859f

1



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
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

Wroro mo pazneny 16
Paznen 7.0BOBIHIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 00001eHue
MPEMETHOTO COJICPYKAHHS U OTbITA bubmorexa [JOK
7.1 P P . 15 https://m.edso00.ru/39859f
JeSITeIbHOCTH, IPUOOPETEHHOTO TIPU 1
n3zyuennu kypca ¢usuku 10 — 11 kmaccon B
Utoro no pazneny 15
bubmunoreka IIOK
PezepBHOE Bpemst 10 https://m.edsoo.ru/39859f
1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
IMOYPOYHOE IINIAHUPOBAHHUE
10 KUIIACC
Ne KonauyecrBo yacos Hdara
DJIeKTpOHHbIe HU(POBBIE
n/ Tema ypoka Bcer | Kourpoabn IIpakTuyeck U3Y'i€CHH
o0pa3oBaTejbHbIe pecypchl
n 0 bIe padoThI ue padoTsl s
Wuctpykrax no T/b.
o)) _
1 HaHKa 1 Bu6miorexa [IOK https://m.edsoo.ru/1beef346
(dbyHIaMeHTalbHAs HayKa
0 TIPUpPOJIC
Hayunsiii MeTog
2 TOSHAHMA 1 METOAb! 1 bu6mmoreka IIOK https://m.edsoo.ru/3a7fde29
WCCIIEIOBAHHS
(bU3UYECKUX SBICHUN
3 DKCHEPUMEHT U TEOpHs B 1 bubnmoreka [{OK https://m.edsoo.ru/34c49931



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931

rporiecce Mo3HaHus
npupossl. Habmonenue u
AKCIICPUMEHT B (PU3HKE

CrniocoObl nu3mepeHus
(bU3NUECKUX BETHYUH

bu6mmoreka LIOK https://m.edsoo.ru/ca2def03

CrapTOBBIil KOHTPOJIb.
AbcoumoTHas 1
OTHOCHUTEJIbHAs
MOTPELIHOCTH U3MEPEHU
(bu3nYeCKUX BETUYUH

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

MoaenupoBaHue B
¢usuke. Poip u mecto
¢bu3uku B popMUPOBAHUHT
COBPEMEHHOM HAYyYHOU
KapTUHBI MUDA, B
MIPaKTUYECKOU
NEeSATEIbHOCTH JIFOIEH

bubmuoreka I{OK https://m.edsoo.ru/eabbded1

MexaHn4deckoe
nBmkenue. Cucrema
oTcUeTa.
OTHOCHTENHEHOCTD
MEXaHHYECKOTO
nerokeHus. [psimas u
oOpaTHas 3a1auu
MEXaHUKH

bubmuoteka [{OK https://m.edsoo.ru/e9a52f02

Pannyc-Bektop
MaTepHAIbHON TOYKH,
€ro MPOEKLUU Ha OCU
KoopauHar. Tpaexropus.

bubnuoteka [{OK https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

[Tepememnienue.
CxopocTtb. X mpoekuuu
Ha OCH KOOpAHHAT

PaBHOMepHOE
NPAMOJIMHEHHOE
nsuxenue. ['papuyeckoe
OIHMCaHHE PABHOMEPHOIO
MPSIMOJIMHEHHOTO
JIBKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/89ba7190

10

CiioxxeHue nepemMenieHuin
U cKopocTeil. Pemienue
3aja4

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

11

HepaBaomepHoe
IBIKeHHEe. MrHOBeHHas
CKOPOCTb. Y CKOpEHHUE.
IIpssmMonuneiHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpPEHUEM

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

12

I'paduueckoe onucanue
MPSAMOJIMHENHOTO
JBUKEHHUS C IIOCTOSTHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf

13

CB00OIHOE MaIcHHE.
YckopeHue cBOOOAHOTO
najeHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOpPEHHS OT BpEMEHH U
ux rpaduxu

bubmuoreka [{OK https://m.edsoo.ru/f738109¢



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

14

JBmxeHue Tena,
OpOIIEHHOTO 0T YTIIOM
K TOPH30HTY

bu6mmoreka LIOK https://m.edsoo.ru/71cbb4f5

15

Kpusonnuelinoe
nBUKeHue. [IBrmkeHue mo
OKPY>KHOCTH. YTJIOBasi U
JTUHEIHAasT CKOPOCTb.
[lepuon u yactora.
LlenTpocTpemMuTensHoe 1
IIOJIHOE YCKOPEHUE

bu6mmoreka LIOK https://m.edsoo.ru/33196fbe

16

KoHntposbHas pabota mo
TeMme "Kunematuka"

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

17

[Tepssiif 3akoH HproToHA.
HNuepumansHble CUCTEMBI
orcuéra. [ TpuHumn
OTHOCUTEIBHOCTH
Tlammnes.
Hewnnepunaneueie
CHCTEMBI OTCUETA

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

18

Cuna.
PaBHOelicTBYIOIIAS
cuna. Bropoi 3akoH
Herotona. Macca

bubnuoteka [IOK https://m.edsoo.ru/141d3837

19

BzauMmopeiicTBue Tel.
Tpernii 3akoH HproToHa

bubnuoteka [{OK https://m.edsoo.ru/57dba505

20

[TpuHumn cynepnosunuu
cwi. Pemenue 3anau Ha
IIPUMEHEHHE 3aKOHOB

bubmuoreka IIOK https://m.edsoo.ru/bdf997fb



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

Hrrotona

21

3aKOH BCEMUPHOTO
TSATOTCHHSI.
OKBUBaJIEHTHOCTD
IPaBUTAIMOHHON U
WHEPTHOW MacChl

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

22

Cuna TsKecTd U
YCKOpEHHE CBOOOIHOTO
naJIeHus

bu6mmoreka LIOK https://m.edso00.ru/22757f26

23

JIBr>keHre HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
CiyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3axons! Kernepa

bubnuoteka [{OK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bubnuoteka [{OK https://m.edsoo.ru/Oae2cd84

25

Cuna tpenus. [Ipupona u
BU/JIbI CUJI TPEHUSL.
JIBu>KeHHE B KUAKOCTU U
rase ¢ y4€ToM CHUJIbI
COIIPOTHUBIIEHUS CPE/IBI

bu6mmoreka [JOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2cb2
9676

26

aBnenue.
I'mppocraTudeckoe
nasineHue. Cuia
Apxumena

bubnuoteka [{OK https://m.edsoo.ru/a28aa7ad

27

AOGCOJIFOTHO TBEPIOE
teno. [loctynarensHoe u
BpamaTCJIbHOC JBUKCHHUC

bubnuoteka [JOK bubanorexa [JOK
https://m.edsoo.ru/2b95d57e



https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

TBEPAOTO TElIa

28

MoOMEHT cuiIbl
OTHOCHUTEJIBHO OCH
BpaieHus. [1mevo cubl

bubnmoreka [{OK https://m.edsoo.ru/653d3459

29

CroxxeHue cui,
MIPUIOKEHHBIX K
TBEpAOMY Teiy. LleHTp
TSIKECTH TeJia. Y CIOBUS
PaBHOBECHSI TBEPJIOTO
Tena. Buael paBHOBeCHs

bu6mmoreka LIOK https://m.edsoo.ru/9aa79a7d

30

Pemenue 3agau

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

31

KonTponbnas padota no
teme "JluHamuka.
CraTtuka TBEpIOTO
tena"IlnoTHOCTH
BemiecTBa. Pacuer maccel
1 o0beMa Tena 1o ero
MJIOTHOCTH

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

32

NMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
IlenTp Macc cucTeMbl
MaTepUaIbHBIX TOYEK.
Teopema o0 IBUKEHUU
LIEHTpa Macc

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

33

NMiynsc cuitbl 1
U3MEHEHNE UMITYJIbCa
TeJa. 3aKOH COXPaHECHUS

bubmuoreka I{OK https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

UMITyJIbCca. PeakTuBHOE
IBIDKEHHUE

34

MoOMEHT uMItysbca
MAaTepHAIbLHON TOUKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B
LEHTPAIbHBIX MOJIAX

bu6mmoreka LIOK https://m.edsoo.ru/d6532eb9

35

Pemenue 3agau

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

36

PaGora cuiibl Ha MaJIoM U

Ha KOHEYHOM
MepeMEIECHHUH.
I'paduueckoe
npecTaBieHne paboThl
CHIIbI. MOIIHOCTH CHJTBI

bubmuoreka [{OK https://m.edso0.ru/913974c7

37

Kunernueckas sneprus.
Teopema 06 usmeHeHun
KUHETHYECKON 3HEpruu
MaTepuaibHON TOUKU

bubmuoteka [{OK https://m.edsoo.ru/9abe2e74

38

IloTenumnanbHBIE U

HCIMOTCHIMAJIbHBIC CHUJIBI.
IloTenumnanbpHast OHEPIU-.

Bropas kocmMuueckas
CKOPOCTb

bubmuoreka I{OK https://m.edsoo.ru/554bafcc

39

TpeTBH KOCMHYCCKasa

ckopocTh. CBsI3b pabOTHI
HEMOTEHIMATbHBIX CHJI C

U3MCHECHUECM

bubmuoreka I{OK https://m.edsoo.ru/f57b4e01



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
https://m.edsoo.ru/f57b4e01

MEXaHUYeCKOM SHEpIrun
CHCTEMBI Tell. 3aKOH
COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasnenue bepnyiiu
U1 UAcanbHOU
KHUJKOCTH

bu6mmoreka LIOK https://m.edsoo.ru/f30f43b6

41

KoHntposbHas pabota mo
TeMe "3aKOHEI
COXpaHEHUS B MeXaHUKe"

bubmuoreka L{OK https://m.edsoo.ru/474e7c4a

42

Pa3Butue npencrabieHuit
0 MIPUPOAE TEIIOTHI.
OcCHOBHBIE TIOJIOKEHUS
MKT. Iuddyzus.
bpoyHOBCKOE 1BMXKEHUE

bubmuoreka [{OK https://m.edsoo.ru/b0a4445f

43

Crpoenue razoo0pa3HbIX,
KUJKUX U TBEPABIX TEIl.
XapakTtep ABUKEHUS U
B3aHNMOJIEHCTBHS YaCTHI]
BEIIeCTBA

bubmuoreka [{OK https://m.edsoo.ru/c44d02e2

44

Macca u pasmepsl
MOJIEKY] (aTOMOB).
KommgecTBo BemecTna.
[Tocrosnnas ABoraapo

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

45

Temneparypa. Temiosoe
paBHoBecue. [lIkana

bubmuoreka I{OK https://m.edsoo.ru/0070d493



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

Henscns

46

Pemenue 3agau

bubnmoreka [{OK https://m.edsoo.ru/1531aba5

47

Wneanpubiii ras. 'azoBeie
3aKOHBI

bu6mmoreka LIOK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

bu6mmoreka LIOK https://m.edsoo.ru/8d12¢328

49

AOconroTHas
TeMreparypa. 3aKoH
JansTOHa

bubmuoreka [{OK https://m.edsoo.ru/14e02d1f

50

H3onporeccel B
UJealbHOM ra3e ¢
MTOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA

bubmuoreka [IOK https://m.edsoo.ru/68878d51

51

I'padnueckoe
IpeJCTaBICHNE
U30IPOLIECCOB:
U30TEPMA, U30X0Pa,
nuzobapa

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

52

OcHOBHOE ypaBHEHUE
MKT

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

53

Pemrenue 3anau

bubnuoteka [{OK https://m.edsoo.ru/10265a05

54

CBs13b aOCONMIOTHOU
TeMITepaTypbl
TEPMOJIMHAMUYECKOMN
CUCTEMBI CO CpEeTHEN
KUHETUYECKOMN DHEpPruen
MOCTYNATEIbHOT O

https://m.edsoo.ru/c38af875



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

TEIUIOBOI'O IBIKEHUS €€
YaCTHI]

55

O0600111eHE U
cucTeMaTu3anusd 3HaHUU
no teme "OcHoBel MKT"

bubnmoreka [{OK https://m.edsoo.ru/09d12fd8

56

KonrponsHas pabora no
teme "OcHoBel MKT"

bubnmoreka [{OK https://m.edsoo.ru/13adad59

57

TepMmoauHamMuveckas
cucreMa. 3aJlaHue
BHEUIHUX YCIIOBUU JJIsI
T/ cuctemsl. BHeninue u
BHYTPEHHUE MTaPaMETPBI.
[TapameTpst T/l cuctembl
KaK CpeIHHE 3HAUYCHUS
BEJIMYMH, ONIUCHIBAIOIINX
e€ Ha
MHKPOCKOITMYECKOM
YPOBHE

bubmuoteka I{OK https://m.edsoo.ru/5f8d38a3

58

Hynesoe Hauamno
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucrembl
K TEILUIOBOMY
PAaBHOBECHIO

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

59

Monenb uIeaIpHOTO Ta3a
B TEPMOIMHAMUKE.

VY cnoBus npUMEHUMOCTH
3TOU MOJEIIH

bubmuoteka [IOK https://m.edsoo.ru/29355001



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001

60

YpaBHenue Menpeneena-
Knaneiipona u
BBIpOKCHHE JIJIS
BHYTPCHHEH YHEPruu

bu6mmoreka IIOK https://m.edsoo.ru/bal178d0

61

Bripaxxenue st
BHYTPEHHEHN SHEPIUU
OJIHOQTOMHOT'O
HACaJIbHOT'O rasa.
KBasucratnueckue u
HECTAaTUYECKHE MPOIECCHI

bubmuoreka [{OK https://m.edsoo.ru/ac5cacl5

62

DnemeHTapHas paboTa B
TepMOIUHAMUKE.
Beruncnenue paboTsl 1o
rpaduky mporecca Ha
pV-auarpamme

bubnuoteka [JOK https://m.edsoo.ru/741d5738

63

Temonepenaya kak
Croco0 N3MEHEHUS
BHyTpeHHeH 3Heprun TJ]
CUCTEMBI 0€3
COBEpIIEHUs pabOThI

bubnuoteka LIOK https://m.edsoo.ru/3d734561

64

Konsekmus,
TETJIONPOBOHOCTb,
W3JTy4YEeHHE

bu6mmoreka IIOK https://m.edsoo.ru/157b54cd

65

KomnyecTBO TEIIOTHI.
TemroéMKOCTE Tea.

VY enbHas u MoisipHas
TEIUIOEMKOCTH BEIIECTBA.
VeapHas TEILIoTa
CropaHusi TOIUIMBA

bubnuoteka [{OK https://m.edsoo.ru/7ba67355



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

66

Pacuér konnuecTBa
TCIUIOTHI IIPpH
TEIIonEpeaaquc

bu6mmoreka LIOK https://m.edsoo.ru/ldb5ad4e

67

[TonsiTre 06 aqnabarHom
npouecce. [lepBrIit 3aK0H
TEPMOJIUHAMUKU

bu6mmoreka LIOK https://m.edsoo.ru/d8098824

68

KosuecTBo TENNOTHI U
paboTta Kak MephbI
W3MEHEHUs BHYTPEHHEHN
sHepruu T/ cuctemsl

bubmuoreka [{OK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOJIUHAMUKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOILIECCOB.
HeobpatumocTs
MIPUPOTHBIX MTPOIIECCOB

bubmuoteka [{OK https://m.edsoo.ru/c6f4f464

70

[IpuHIMIIBL AEHCTBUSA
TeroBbiX MammuH. KITJ]

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

71

MakcumanbHOE 3HaYCHUE
KITA. Huxn Kapuo

bubmuoreka I{OK https://m.edsoo.ru/fe3857b9

72

Pemrenue 3anau

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

73

DKOJIOTUYECKHUE aCTIeKThI
WCTIOTB30BaHMS
TETUIOBBIX JIBUTATENCH.
TennoBoe 3arps3HeHne
OKpY>KaloIleu cpeibl

bubnuoteka [{OK https://m.edsoo.ru/9867aaa7

74

Pemrenue 3anau

bu6mmoreka IIOK https://m.edsoo.ru/c8c70432



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
https://m.edsoo.ru/c8c70432

75

O06001enue u
CHCTEMAaTH3allHs 3HAaHUH
10 TEME
"TepmouHaMUKa.
TennoBsie MauHb"

bu6mmoreka LIOK https://m.edsoo.ru/28d62b3f

76

KontposbHas pabota mo
teme "TepmonnHamuka.
TemnoBble MaTUHEL"

bu6mmoreka LIOK https://m.edsoo.ru/1b6e26¢c5

77

[Tapoobpa3oBanue u
KOH/ICHCAIIHS.
VcriapeHue u KUIeHHe.
VY nenpHas Temiora
napooOpa3zoBaHus

bubmuoreka [{OK https://m.edsoo.ru/6f8e6777

78

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBenHnas
3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIICHUS
HACBIIIEHHOTO TIapa OT
TEeMIIepaTyphl, UX
HE3aBUCUMOCTE OT
00BEMa HACBIILIEHHOI'O
napa. 3aBUCUMOCTb
TeMIIepaTypbl KUTIEHUS
OT JaBJIEHUS B )KUIKOCTHU

bubnuoteka [{OK https://m.edsoo.ru/f5¢17d02

79

Brnaxnocts BO3ayXa.
AOcomoTHas U
OTHOCHUTEJIbHAS
BJIAXKHOCTh

bubmuoreka [{OK https://m.edsoo.ru/30ebbb79



https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79

80

Pemrenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/18e95ff3

81

TBépnoe Teno.
Kpucramnngeckue u
amMop(QHbIe Tena.
AHM30TPONHUS CBONCTB
KPHUCTAJIJIOB

bubnmoreka [{OK https://m.edsoo.ru/20a88a03

82

IInaBnenue n
KpUCTAJUTH3ALIUA.
VnenpHas Teniaora
iaBnenus. Cyonumarus

bubnuoreka [{OK https://m.edsoo.ru/6ee91e9f

83

Hedopmariu TBEpAOTO
tena. Pactskenue u
cxkarue. Casur. Moayib
IOHra. Ilpeaen ynpyrux
nedopmanuit

bubmuoreka [{OK https://m.edsoo.ru/dalaabl0

84

TenoBoe pacmmpenue
KUJIKOCTEN U TBEPIBIX
Ten. AHTapMOHU3M
TEIUIOBBIX KOJICOAHMI
YaCTHI] BEIIEeCTBA

bubmuoreka [{OK https://m.edsoo.ru/7ba5edf2

85

IIpeoOpaszoBanue
SHEPTUH B (ha30BbIX
nepexoax

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

86

YpaBHEHHUE TEIIOBOTO
Oaylanca

bubmuoreka I{OK https://m.edsoo.ru/ab1521fb

87

Pemrenue 3anau

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

88

IToBepxHOCTHOE
HaTSDKCHHUE.

bu6mmoreka IIOK https://m.edsoo.ru/b42f1f97



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
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97

Kanunnsipusie siBneHus.
JaBnenue mox
HUCKPHUBIICHHOMN
MTOBEPXHOCTHIO
KuJIKocTu. Popmyna
Jlamutaca

89

O06001enue u
CHCTEMAaTH3alHs 3HAHUHI
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da3zoBbIe TIepexoab"

bu6mmoreka LIOK https://m.edsoo.ru/0b52575¢

90

KonrtposnbHas pabora no
TeMe "ArperaTHbie
COCTOSIHUS BEILLECTBA.
da3oBble Iepexo bl

bubnuoteka [JOK https://m.edsoo.ru/7dc2a739

91

OnexTpusanus Tea u eé
MIPOSIBJICHUSI.
DNEeKTPUUYECKHM 3apsi.
JIBa BHJ1a DIIEKTPUYECKUX
3apsanoB. [IpoBoHUKY,
TMRJEKTPUKU U
MOJTYTIPOBOTHUKHU

bu6mmoreka LIOK https://m.edsoo.ru/1laff445f

92

DneMeHTapHbII
JIEKTPUUECKUN 3apsI.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa

bubmuoreka I{OK https://m.edsoo.ru/f49afd24

93

BzaumopeiictBue
3apsaa0B. ToueuHble
3apsaasl. 3akoH Kynona

bu6mmoreka IIOK https://m.edsoo.ru/445b7746



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746

94

Pemenue 3agau

bu6mmoreka [JOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

DneKTpruYecKoe moJie.
Ero neiictBue Ha
ANEKTPUYECKHUE 3aPsIIbI

bu6mmoreka LIOK https://m.edsoo.ru/05c6bfal

96

Hanpsox€nnocTtb
BJIEKTPUYECKOTO MOJIA.
[TpoOHeIii 3apsa. JInaum
HaANPsHKEHHOCTH
3IEKTPUUYECKOTO MOJIS.
OnHopoaHoe
BJIEKTPUYECKOE TTOJIE

bubmuoreka [{OK https://m.edsoo.ru/3dac6957

97

IToTeHnMaIbHOCTH
3JIEKTPOCTATUYECKOTO
noias. PazHocTth
MOTEHITMAIOB U
HanpsHKEHUE

bubmuoreka [{OK https://m.edsoo.ru/80021447

98

[loTeHuunanpHas sHEpPTrUst
3apsa B
AIEKTPOCTATUUECKOM
noie. IloTennman
AIEKTPOCTATHUECKOTO
OJISt

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

99

CBs13b HANPSKEHHOCTH
IIOJIA U Pa3HOCTH
MTOTEHIAJIOB JUIS
JNEKTPOCTATUYECKOTO
T10JIs1

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



https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
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

100

[TpunHnmn cynepno3uun
ANEKTPUYECKUX TOJIeH

bu6mmoreka LIOK https://m.edsoo.ru/Ocfeda6e

101

Pemenue 3agau

bubnmoreka [{OK https://m.edsoo.ru/5a582263

102

ITone Toueunoro 3apsaa.
ITone paBHOMEpHO
3apsHKEHHOU cepsl

bubnmoreka [{OK https://m.edsoo.ru/b297b5¢3

103

[Tone paBHOMEpPHO
3apsHKEHHOTO 10 00BEMY
wapa. [losne paBHomMepHO
3apsKEHHOU
OCCKOHEYHOM TIIOCKOCTH

bubnuoteka L{OK https://m.edsoo.ru/f7a665ee

104

[IpoBoHMKY B
ANEKTPOCTATUYECKOM
nose. YciaoBue
paBHOBECHSI 3aps]I0B

bu6mmoreka LIOK https://m.edsoo.ru/32405eab

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJITHUKH B
JIEKTPOCTATUYECKOM
nojue

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

106

Konpaencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopa.
DIIEKTPOEMKOCTh
IIJIOCKOTO KOHJEHCaTopa

bubnuoteka [{OK https://m.edsoo.ru/845b4f73

107

[TapannensHoE
COEIMHEHHE
KOHJIEHCAaTOpOB

bubnuoteka [{OK https://m.edsoo.ru/d11e8ce?

108

TlocienoBaTenpHOE

bu6mmoreka IIOK https://m.edsoo.ru/1€992920



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
https://m.edsoo.ru/1e992920

COCIUHECHUEC
KOHICHCATOPOB

OHeprus 3apsKEHHOIO

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

KOHJICHCATOpa
bubmuoreka [JOK
110 Pewenue 3anau https://m.edsoo.ru/5fb2ach5https://m.edsoo.ru/2743
4040

JIBU>KeHue 3apsyKeHHOU

111 | wyacTuubl B OAHOPOJHOM bubnuorexa LIOK https://m.edsoo.ru/8341d6ac
ANEKTPUICCKOM I10JIC

112 Pewenue 3amau
O06o00mmenue u

113 CHCTeMaT,maum SHAHHA bubnuorexa IHOK https://m.edso0.ru/5752603f
1o TemMe "DIIEKTPUUECKOe
none"
KonTponbnas pabota mo

114 | Teme "DnekTpHuecKoe bubnuoreka LIOK https://m.edsoo.ru/cefe90e9
none"
Cuna Toka. [TocTosHHBIN
TOK. Y CIOBUSA

115 CYILIECTBOBAHUS bu6mmoreka LIOK https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA
4 .

116 CTOTHHIH ToKa bubmuoreka I{OK https://m.edsoo.ru/0839a115
Hanpsokenne u 31C
3akoH OMa U1 yyacTka

117 LenU. DIIEKTPUUECKOe bu6mmoreka LIOK https://m.edsoo.ru/f14f251e

COIIPOTUBIICHUE



https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
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
https://m.edsoo.ru/f14f251e

118

3aBHCHUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJTHOTO
MIPOBOJIHHUKA OT €Tr0
JUIMHBI U TIJI0IAa 1
MONEPEYHOT0 CEYCHUS

bu6mmoreka LIOK https://m.edsoo.ru/95fcdf51

119

VeapHOE
COMPOTHUBJICHUE
BemecTBa. Pemenne
3aJa4

bubmuoreka [{OK https://m.edsoo.ru/437f8300

120

HOCHGHOB&TGJ’ILHOC,
ImapaajiejJibHOC,
CMCHIIaHHOC COCIMHCHNUEC
IIPOBOAHHUKOB

bubmuoreka [{OK https://m.edsoo.ru/236f7e07

121

Pacuér pa3BeTBiIEHHBIX
AIEKTPUUYECKUX LeneH.
[IpaBuna Kupxroga

bubmuoreka I{OK https://m.edsoo.ru/1794cf37

122

Pemenue 3agau

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

123

Pabora snexkrpuyeckoro
ToKa. 3akoH J[xoyns —
Jlenua

bubmuoreka [{OK https://m.edsoo.ru/a3605c5¢

124

Pemrenue 3anau

bubmuoteka [{OK https://m.edsoo.ru/6761bfOf

125

MOIIHOCTB
AIEKTPUIECKOTO TOKA.
TemmoBast MOIITHOCTb,
BBIEIsIEMas Ha
pesucrope

bubnuoteka [{OK https://m.edsoo.ru/99750a6f

126

Pemrenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/eb72fc24



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24

OJIC u BHyTpeHHEE

127 COMPOTHUBJICHUE bubnuoreka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHMKA TOKA
3akon OMa 1st MOJTHOM

128 (3aMKHYTOM) bubnuoreka [{OK https://m.edsoo.ru/221f40fb
AIEKTPUICCKOH 1eTTH

129 Pemenue 3agau bu6mmoreka LIOK https://m.edso00.ru/3580b679

130 ITVCI)?:;HOCTB nerotHiia bubnuoreka I{OK https://m.edsoo.ru/a0ae51d8

131 KopoTtkoe 3ambikanune bu6nuoreka [{OK https://m.edsoo.ru/546f5632

132 Konzericatop b uern bubmuoreka [{OK https://m.edsoo.ru/35368f3e
ITOCTOSTHHOTO TOKa

133 Pemenue 3amau bubnuoreka I{OK https://m.edsoo.ru/4410cef0
Pemenwue 3anaq nmo Teme

134 "ITocTostHABII bu6mmoreka IIOK https://m.edsoo.ru/a7340a29
AIEKTPUICCKUN TOK"
Pemenwue 3anay nmo Teme

135 "ITocTossHHBIHI bubmuoreka [{OK https://m.edsoo.ru/744261b8
AIEKTPUICCKUN TOK"
Pemenwue 3ana4 mo Teme

136 "ITocTossHHBIHM bubmuoreka I{OK https://m.edsoo.ru/eb5d4687
AIEKTPUUYECKUN TOK"
O60061eHue u

137 | CHCTCMATHSALIA SHAHNH Bu6miorexa [JOK https://m.edsoo.ru/bfd7a050
o Teme "[locTosiHHBII
AIEKTPUYECKUN TOK"

138 | KontponsHas pabora no bubmuoreka LIOK https://m.edsoo.ru/1885ddf1



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
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https://m.edsoo.ru/1885ddf1

teme "[locTostHHBIN
AJIEKTPUYECKUM TOK"

139

DneKkTpuyeckas
MIPOBOIMMOCTD
Pa3IMYHbIX BELIECTB.
DJIEKTPUUYECKUIN TOK B
MeTaax.
CBepXnpoBOJIUMOCTD

bu6mmoreka LIOK https://m.edsoo.ru/da794295

140

DJIEKTPUUYECKUN TOK B
pacTBOpax U paciuiaBax
3JIEKTPOJUTOB. 3aKOHBI
®@apanes ns
3JIEKTPOJIU3a

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

141

DNEeKTPUYECKHI TOK B
razax. Ilomazma

bubmuoreka [{OK https://m.edsoo.ru/92d92f76

142

DNEeKTPUIECKHUI TOK B
Bakyyme. BakyymHble
npubopsI

bubmuoreka [{OK https://m.edsoo.ru/2E+160

143

DNEeKTPUIECKHUI TOK B
MOJIYTIPOBOTHUKAX

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

144

[TonynpoBoAHUKOBBIE
prOOpbI

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

145

Pu3nYeCcKUil IPAKTUKYM
o teme "N3mepenne
CWJIBI TOKA Y HAIIPSIKEHUS
B LIETIH IOCTOSTHHOTO
TOKA IPY TOMOIIHA
aHaJIOTOBBIX U LU(POBBIX

bubnuoteka [{OK https://m.edsoo.ru/5643ea56



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

M3MEPUTENIbHBIX
puOOpoB" UK
"3HaKOMCTBO ¢
nudpoBoii taboparopueit
no ¢usuke. [pumepsr
U3MepeHus: PU3NIECKUX
BEJIMYHH MIPH TOMOIIU
KOMITBFOTEPHBIX
JTATYHKOB"

146

Pu3NYECKU IPAKTUKYM
o Teme "N3yuenue
HEPABHOMEPHOI'O
JBYKEHUS C LEIIBIO
OIpeJIeJICHUs
MIHOBEHHOM CKOPOCTH"

bu6mmoreka LIOK https://m.edsoo.ru/f6292f5f

147

PuU3HYECKUN IPAKTUKYM
o teme "U3mepenue
YCKOpEHUS NpU
MIPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM
IIJIOCKOCTH" MU
"UccneqoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
JBUKEHUH"

bubnuoteka [{OK https://m.edsoo.ru/6960b6ef

148

Pu3NYECKU IPAKTUKYM
o teme "N3mepenue

bu6mmoreka IIOK https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

YCKOpEeHUs: CBOOOAHOTO
nagenus” win "M3ydyenue
JBUKEHUS TeIa,
OpOIICHHOTO
TOPU30HTAJIBHO"

149

Du3nYeCKUil MPaKTUKYM
o teme "N3ydenue
JBUKEHUSI TeJa 10
OKPY’KHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBHIO" UITH
"UccnenoBanue
3aBHCHMOCTH Tepro/ia
oOparlieHus: KOHUYEeCKOTro
MasTHHUKA OT €ro
rapameTpoB”

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

150

Pu3nuecKuil IPaKTUKYM
o teme "U3mepenue
PaBHOJIENCTBYIOIIEH
CHUJIBI TIPH IBUKEHUH
Opycka 1o HaKJIOHHOM
IIJIOCKOCTH" MU
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAKJIOHHOM INIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT
ero maccol"

bubnuoteka [{OK https://m.edsoo.ru/0b34db84

151

PuU3HYECKUN IPAKTUKYM

bubmuoreka I{OK https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

no teme "UcciaenoBanue
3aBUCHUMOCTH CHII
YOpyrocrtu,
BO3HHUKAIOIIUX B
MPYXUHE U PE3UHOBOM
o0pa3ie, OT ux
nedopmaruu' uIu
"N3yueHue nBUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

PuU3NYECKU IPAKTUKYM
o teme "N3mepenne
kod(uimenTa TpeHus
0 BEIMYMHE YTIIOBOTO
KodpunreHTa
3aBucumoct Frp(N)"
nin "Hccnenosanue
JBIKEHUS OpycKa 1mo
HAaKJIOHHOM TUIOCKOCTH €
MIePEMEHHBIM
kod¢pdurmeHToM TpeHus"
nnu "H3ydenune
JBUKCHHSI TPY3a Ha BaTy
¢ TpeHuem"

bubnuoteka [IOK https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUil IPAKTUKYM
o teme "HccnenoBanue
YCJIOBUI PaBHOBECHUS
TBEPIOrO TeIa,

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



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

HMMEIOIIEro OCh
BpallleHUs" I
"KoncrpyupoBanue
KPOHUITEIHOB U pacyéT
CUJI yIPYyroctu" uiamn
"N3yuenue
YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIOIIETro
II011a/1b ONOpHI"

154

Pu3NYECKU IPAKTUKYM
o reme "M3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY IIyTH" WU
"M3MepeHue Cuibl TSI,
CKOPOCTH MOJAEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nin "CpaBHeHue
M3MEHEHHUS UMITyJIbCa
TeJa C UMIYJIbCOM CHJIBI"
nin "Hccnenosanue
COXPAaHEHHUS UMITyJIbCa
IIPU YIPYTOM
B3aUMOJACHCTBUU" WIIN
"U3mepenue
KMHETUYECKON SHEPIUU
Teja 1o TOPMO3HOMY

"

IIyTH

bubnuoteka [{OK https://m.edsoo.ru/856fb28e

155

PuU3HYECKUN IPAKTUKYM

bubmuoreka I{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

o teme "N3ydenue
M30TEPMUYECKOTO
mpotecca
(peKOMEeHTI0BaHO
HCII0JIb30BaHUE
udpoBoit
naboparopun)" UIu
"N3y4yeHue n30X0opHOTro
nporiecca" uimn
"N3y4yenne n3o06apHOro
npouecca' uimu
"[IpoBepka ypaBHEeHUs
COCTOSIHUSA"

156

Ou3nyeckuil MpakTUKyM
o reMe "M3mepenne
YAEIBHOU
TEINIOEMKOCTH" MITH
"UccrenoBanue
MpoIiecca OCThIBAaHUS
BemecTsa" win
"UccenoBanue
anuabatHoro mpoiecca'
nnu "H3ydenune
B3aUMOCBS3U YHEPTUU
MEKMOJIEKYJIIPHOTO
B3aNMOJEUCTBHUS U
TEMIIEPATYPHI KUTICHUS
JKUIKOCTeH"

bu6mmoreka IIOK https://m.edsoo.ru/2f2faa61

157

PuU3HYECKUN IPAKTUKYM

bubmuoreka I{OK https://m.edsoo.ru/6b1a23b5



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

o teme "N3ydenue
3aKOHOMEPHOCTEN
HcnapeHus *KujaKoctei"
unu "U3mepenue
YAEIbHOM TEIIOThI
IJIaBJICHUS JbAa" UiIn
"N3y4yeHue cBONCTB
HACBIIICHHBIX TTapOB"
unu "M3mepenue
a0CONIOTHON BIQKHOCTH
BO3/1yXa U OLIEHKA MacChl
MapoB B MOMENIeHUU".
H3mepenne
KodunmeHTa
MMOBEPXHOCTHOTO
HaTSDKEHUS

158

Pu3nUecKuil IPaKTUKYM
o Teme "HaOmtonenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
W3IIy4eHus cBeroanoaa"
nnu "H3ydenune
MPOTEKaHUs TOKA B LIETIH,
cojeprKallen
KOHJEHCcATop" Win
"Pacnipenenenue
Pa3HOCTHU MTOTEHITUAIOB
(HampspKEeHMS ) TpU

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



https://m.edsoo.ru/ec424377

IIOCJIEI0BATENLHOM
COEIUHEHNH
KOHIEHCATOPOB"

159

PuU3NYECKU IPAKTUKYM
no teme "UcciaenoBanue
CMEIIAHHOTO COCJIMHCHUS
pe3ucTopoB' win
"U3mepeHue yaenbHoro
COTIPOTHUBIICHUS
MIPOBOTHUKOB" MJIH
"UccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HaAINPSHKEHUS ISt
JIaMIIbI HaKaJIMBaHUA"

bubnuoteka [JOK https://m.edsoo.ru/2b179d98

160

PuU3NYECKUN IPAKTUKYM
o teme "HaGmionenue
ANEKTposIn3a" Win
"N3mepenue 3apsina
OAHOBaJICHTHOTO HMOHA"
i "VccnemoBanue
3aBUCHMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypsl" Uiu
"CHsTHE BOJIBT-
aMIIepHOU
XapakTEePUCTUKU auoaa”

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

161

PesepBHBIil ypoOK.
O06o01enue u

bu6mmoreka IIOK https://m.edsoo.ru/ed017d93



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

CUCTEMATH3aN 3SHAHUI
no teme "Kunemartnka"

162

PesepBHBIii ypOK.
O060061eHue u
cucTeMaTu3alus 3HaHui
mo teme " Iunamuka"

bu6mmoreka LIOK https://m.edsoo.ru/3149956b

163

PesepBHBIii ypOK.
O6001menue u
CHCTEeMaTH3alus 3HaHUI
o Teme "CraTtuka
TBepaoro tema"

bubmuoreka [{OK https://m.edsoo.ru/0f9752ac

164

PesepBHBIii ypOK.
O06001enue u
CHCTEeMaTH3alus 3HaHUI
1o TeMme "3aKOHBI
COXpaHEHUs B MEXaHUKe"

bubmuoteka [{OK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIii YPOK.
O06o0uenne n
CHUCTEMAaTH3alMsl 3HAaHUU
110 TeMe "OCHOBBI
MOJIEKYJISIPHOKHHETHYECK
oii reopun"

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

166

PesepBHbIii yPOK.
O06o06mieHue u
CHCTEMaTH3aINsI 3HAaHUH
110 TEME
"TepmonnHamMuKa.
TennoBbie MaTUHEL"

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



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

[TIpomexxyTouHas
arrecranus (TecroBas
pabora).. PezepBHbIii
167 | YPox. O0600meHue u
cucTeMaTu3anus 3HaHU
110 TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.

®da3zoBbIe TIepexoab"

bu6mmoreka LIOK https://m.edsoo.ru/59ca5¢c91

PesepBHBIii ypOK.
O6001menue u

168 cucTeMaTu3alys 3HAHUI
1o Teme "DIIeKTPUUECKOe
nose"

bubnuoteka L{OK https://m.edsoo.ru/f2381c0c

PesepBHBIii ypOK.
O06001menue u

169 CHCTEMATH3AIHS 3HAHWUI
o teme "IlocTosSHHBIN
ANEKTPUYECKUH TOK"

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

PesepBHbIii ypOK.
O06001menue u

170 CHUCTEMATH3aINsI 3HAaHUHN
o Teme "Toku B

pa3nuyYHbIX cpenax”

bubmuoteka [{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16



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

11 KJIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bceer
0 e padoThl

KoHTpoJibHBI

IIpakTHyeckn
e padoTsl

Jara
HU3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsbl

Hucrpykrax o T/b.
B3aumonelictBue

IIOCTOAHHBIX MAarHuTOB

Y MPOBOJITHUKOB C
TOKOM. MarauTHoe
moue. I'unoresa
Awmnepa

bubmuoteka [{OK https://m.edsoo.ru/487a8593

BekTop MarHuTHOM
uHaykuud. [puHnun
CyNepHo3ULINN
MardATHBIX TTOJICH.
JIMHUM MarHUTHOU
WHIYKITAN

bu6mmoreka IIOK https://m.edsoo.ru/4clabcch

MarsuTtHoOE 1101
MPOBOJHUKA C TOKOM.
OnbIT OpcTena

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

Cuna Amnepa, eé
HaIpaBJlieHUE U
MOJ1YJIb

bubnmuoteka L{OK https://m.edsoo.ru/26d9c5ba

Pemenue 3agau

bubmuoreka I{OK https://m.edsoo.ru/a37a0c21

ITpumeHeHue 3aKkoHa
Awmmnepa.
DNEeKTPON3MEPUTENILH

bubmuoreka [{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

bIe PUOOPHI

Cuna Jlopenua, eé
HaIpaBJIEHUE U
MOAyJb. J[BHKEHUE
3apsHKCHHON 4aCTHULIBI
B OJTHOPOJHOM
MarHMTHOM I10JI€

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

Pemenue 3agau

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

Pa6ora cuel Jlopenma

bu6mmoreka LIOK https://m.edsoo.ru/d518be4b

10

Pemenue 3agau

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

11

MarauTHOe noJjie B
BCILIECTBE.
deppoMarHeTukH,
rnapa- u IMaMarHeTUKU

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

12

OcHOBHBIE CBOICTBA
(beppoMarHeTHKOB.
IIpumeHeHue
(beppomMarHeTuKoB

bubmuoreka [{OK https://m.edsoo.ru/0b58190a

13

Pemrenue 3amad mo
TeMe "MarauTtHoe
mone"

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

14

Pemrenue 3amad mo
TeMe "MaramuTtHoe
mone"

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

15

SBnenue
3JIEKTPOMATrHUTHOMN
nHaykuuu. I[otox
BEKTOpPa MarHUTHOMN

bubnuoteka [{OK https://m.edsoo.ru/b3efaOcl



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

HHAYKIOUHA

16

O1C unaykuuu

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

17

3akoH
3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

bu6mmoreka LIOK https://m.edsoo.ru/a6dec188

18

Buxpesoe
3IEKTPUYECKOE TOJIE.
Toxku dyko

bubnmuoreka [{OK https://m.edsoo.ru/15abel140

19

O/1C nunaykunu B
JBOKYILUXCS
IIPOBOJIHUKAX

bubnuoteka [{OK https://m.edsoo.ru/0235cc02

20

Pemenue 3agau

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

21

[IpaBuio Jlenna

bubnuoteka [{OK https://m.edsoo.ru/bbc22726

22

NHAYKTUBHOCTS.
Karymka
WHIYKTUBHOCTH B
ST IIOCTOSIHHOTO
TOKa

bubnuoteka [{OK https://m.edsoo.ru/621eae9d

23

SBnenne
camounaykiuu. SJC
CaMOWHTYKITHH

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

24

DHeprusi MarHUTHOTO
ITOJIA KaTyHIKH C
TOKOM.
DJIEKTPOMarHuTHOE
noiie

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

Pemrenue 3anau

bu6mmoreka IIOK https://m.edso0o.ru/88f69d2b



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

26

O06001enue u
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"OnexkrpoaguHamMuka"

bu6mmoreka LIOK https://m.edsoo.ru/76484025

27

KontponbHas padota
10 TEME
"OnexkrpoaguHamMuka"

bu6mmoreka LIOK https://m.edsoo.ru/8ae09b98

28

Konebarenpuas
cucteMa. CBOOOIHEIE
KoJe0aHusl.
I'apmonmnyeckue
Kose0aHus

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

29

Kunemartuueckoe u
JTAHAMHYECKOE
OITHCaHHE
Kos1e0aTeIbHbBIX
NBIDKCHUHU

bubmuoteka [{OK https://m.edsoo.ru/87ce9498

30

OHepreTudeckoe
onucanue. BeiBox
JMHAMUYECKOTO
OITNCaHUs
TapMOHHUYCCKUX
KOJIeOaHUM U3 UX
OHEPTCTUYCCKOTO U
KMHEMAaTUYECKOTO
OIMCaHUSA

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

Awmmuntyzaa u ¢daza
KosieOaHui

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



https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

32

[Tepuon u wacrora
koJyiebanui. [lepuon
MaJIbIX CBOOOHBIX
KoJieOaHMi
MaTeMaTU4YECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOaHUH
MIPYXUHHOTO
MasiTHHKa

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

33

3aTyxaromue
KoJIeOaHus.
BeiHyX1eHHBIE
Konebanus. Pezonanc

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

34

ABTOKOJICOaHUS

bubnuoteka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

36

VYpoxk-koHpepeHuus
"MexaHn4ecKne
KoJIe0aHus B
MY3bIKQJIbHBIX
MHCTpyMeHTax"

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

37

O06o061ieHue U
CHCTEeMaTH3aIus
3HAHWH I10 TEME
"MexaHnndeckue
Koneoanus"

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

38

OneKTpOMarHuTHbIE
KoJie0aHus.

bu6mmoreka IIOK https://m.edsoo.ru/d4adabde



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde

KoneobarensHbIi
KOHTYP

39

®opmyna Tomcona.
CBsi3b aMIUIUTYABI
3apsija KOHJeHcaTopa
C aMILTUTYIOH CHJIBI
TOKa B K0JIEOATEIEHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/093f9afl

40

3aK0H COXpaHEHUS
SHEPrUH B HJICATHBHOM
KoJe0aTeIbHOM
KOHTYpE

bubmuoteka [{OK https://m.edsoo.ru/d1e2d543

41

3aryxaromue
3J€KTPOMAarHUTHbHIE
KoJe0aHusl.
Beinyx1eHHBIE
3JIEKTPOMArHUTHbHIE
KoJIcOaHHs

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

42

IlepeMeHHBIN TOK.
Pesucrop u
KOH/JIEHCATOp B LN
IIEPEMEHHOT0 TOKa

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

43

Karymka
WHIYKTUBHOCTH B
LMY TIePEMEHHOT0
TOKa

bubnuoteka [{OK https://m.edsoo.ru/cfa307af

44

3axon Oma mis
AJIEKTPUYECKON LIETH

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



https://m.edsoo.ru/093f9af1
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

MEPEMEHHOI'O TOKa

45

MontHocTh
MEPEMEHHOTO TOKa.
AMIUIUTYIHOE U
JICHCTBYIOLIEE
3HAYE€HUE CUIIBI TOKA U
HaIpsDKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/lcac6c4c

46

Peszonanc B
AIEKTPUICCKOH 1ETTH

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

47

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/al6836a4

48

Nneanpuplii
TpaHcopmarop.
[IpousBoxctao,
nepegaya u
norpedineHue
ANEKTPUYECKON
SHEPTUHU

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

49

DKOJIOTHYECKHE PUCKU
P POU3BOJICTBE
AJEKTPO3HEPTHH.
Kynbsrypa
HCII0JIb30BAHUS
ANEKTPOIHEPIHH B
[IOBCEIHEBHOM KU3HU

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

50

Pemenue 3agau

bubmuoreka I{OK https://m.edsoo.ru/ee6677ed

51

Pemrenue 3anau

bubmuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O0600111eHE U
CHCTEMATU3ALIHS

bu6mmoreka IIOK https://m.edsoo.ru/401024a9



https://m.edsoo.ru/1cac6c4c
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

3HAaHUHU 110 TEME
"DNeKTpOMarHUuTHbIE
KoJieOanusa"

53

MexaHu4eCcKHe BOJIHBI.
XapakTepuCTUKHU
MEXaHUYECKHUX BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/a58e109f

54

CaoiicTBa
MEXaHUUYECKUX BOJIH

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

55

3ByK. XapaKTepUCTUKH
3ByKa

bubnuoteka LJOK https://m.edsoo.ru/138b6f09

56

NnudpasByk u
yibTpa3Byk. [llymoBoe
3arpsi3HEHUe

OKpY>Karollen cpeibl

bubnuoteka L{OK https://m.edsoo.ru/7380038f

57

Pemenue 3agau

bubmuoteka [{OK https://m.edsoo.ru/cfd918bf

58

ONEeKTPOMarHuTHHIE
BOJHBL. M3nyyenue
JJIEKTPOMAarHUTHBIX
BOJIH

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

59

OHeprus
ANEKTPOMArHUTHBIX
BoaH. CBolicTBa
ANEKTPOMArHUTHBIX
BOJIH

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

60

IIxana

AJIEKTPOMATrHUTHBIX
BOJIH. [Ipumenenne
AJIEKTPOMATrHUTHBIX

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



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

BOJIH B TEXHHUKE U
OBITY

61

[TpuHIUIIBL
PaINOCBSI3H U
TEICBUICHHUS.
Pagnomoxarusi.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE
OKpY>Karollen cpeibl

bu6mmoreka [IOK https://m.edsoo.ru/9f96f1f8

62

KontponbHas pabota
o teMe "Kosebanus u
BOJIHEI"

bubmuoreka [{OK https://m.edsoo.ru/4f7985a0

63

Cser. 3akoH
MPSAMOJIMHENHOTO
pacnpocTpaHeHus
cBeTa

bubmuoreka [{OK https://m.edsoo.ru/f9566406

64

Pemenue 3aga4d Ha
MIPUMEHEHHUE 3aKOHa
MPSAMOJIMHENHOT O
pacnpocTpaHeHus
CBeTa

bubmuoteka [{OK https://m.edsoo.ru/ea32d455

65

OTtpakeHue cBerta.
[Timockoe 3epkaiio.
Cdepuueckoe 3epkano

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

66

[Ipenomnenue cBera.
AOCOTIOTHEIN U
OTHOCHUTEJIbHBIN
moka3arellb

bubmuoreka I{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

npenomiieHus. [lomHoe
BHYTpEHHEE
OTpakeHHUE.
[IpenenvHblid yroa
MIOJIHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemrenue 3agaq Ha
MIPUMEHEHHE 3aKOHOB
OTpaXEHUS U
MPEJIOMJICHUS CBETA

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

68

X0 ny4den B Ipu3Me.
Jlucniepcus ceera.
C0XHbBII cOCTaB
Oernoro cBera. L[Ber

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

69

JIunsel. okycHoe
paccTosiHue U
ONTHYECKAs CUIIA
JIMH3bI

bu6mmoreka IIOK https://m.edso0o.ru/60441359

70

ITocTpoenue
M300paKeHHi B

JIMH3aX U UX CUCTEMax.

VBeauueHue TUH36I

bubnuoteka [JOK https://m.edsoo.ru/bb53b1d5

71

Pemenue 3amay Ha
MOCTPOEHUE
n300pakeHui,
MOJTy9aeMBIX C
IIOMOIIILIO JTUH3

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

72

I'nas kak ontuueckas

bu6mmoreka IIOK https://m.edsoo.ru/ecd480a2



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

CHUCTCMaA

Pemenue 3agay.

[Ipenenst

73 IIPUMEHUMOCTHU bubmumoreka LIOK https://m.edsoo.ru/cd174a10
reOMETPUYECKOM
OIITHUKH
C

74 Kopocts treta o bubnuoteka L{OK https://m.edsoo.ru/f32aab06
METO/IbI €€ U3MEPCHHS

75 Hucnepcus cera bu6mmoreka LIOK https://m.edsoo.ru/lel6ccée

76 WnTepdepennus creta bubnuoreka L{OK https://m.edsoo.ru/5fc0c638
KorepenTHsie
HCTOYHUKHU. Y CIIOBUS

77 HaOIIOICHUS bu6mmoreka LIOK https://m.edsoo.ru/c6416d48
MaKCHUMYMOB U
MHUHUMYMOB

78 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/3061de2b
IT

79 PHMEHCHIC bubnuoreka [{OK https://m.edsoo.ru/668edbc8
uHTEpPepeHIun

80 Hudpakums cBeta bubnuoteka [{OK https://m.edsoo.ru/12ed04b5
JudpakimonHas

éTka. Y

gy | Pemerra. Jeuonue BuGanoteka [IOK https://m.edso0.ru/f998d964
HaOII0IEHUS TJIABHBIX
MaKCHMYMOB

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

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

[Tonspusanus ceera



https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9

84

Pemrenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/c56¢8158

85

CBeTOBBIE SIBJICHUS B
IpUpOJIC

bubnmoreka [{OK https://m.edsoo.ru/0b36363d

86

O06001enue u
CHCTEMAaTH3aIus
3HAHUH TI0 TEME
"OnTuka"

bubnmoreka [{OK https://m.edsoo.ru/8a14748b

87

KonTponbhas padota
o Teme «OTTUKa»

bubnuoteka [JOK https://m.edsoo.ru/82315dd4

88

I'pauu1et
MPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
AIEKTPOIMHAMUKHU U
MIPUHITUTT
OTHOCUTEIBHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/c9bd77ch

89

[Toctynater
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

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

90

[IpocTtpancTBEHHO-
BPEMEHHON MHTEPBAJ.
[IpeobpazoBanmst
Jlopenua. YcnoBue
MIPUYNHHOCTH.
OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHHU
U COKpalleHHE AJIUHBI

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



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

91

DHeprus u UMITYJIbC
PENATUBUCTCKOU
YaCTHUIIbI

bu6mmoreka LIOK https://m.edsoo.ru/853a64fc

92

CBsi3b Macchl ¢
SHEprueu u
HUMITYJIECOM
PENATUBUCTCKOU
YaCTULbl. DHEPrus
MOKOS

bu6mmoreka LIOK https://m.edsoo.ru/b6258ffa

93

PaBHOBecHOE TENI0BOE
H3JIy4YCHUC

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

94

3akoH cMeleHns Buaa

bubnuoteka [{OK https://m.edsoo.ru/1c5ff752

95

T'unoresza M. Ilmanka o
kBaHTax. @OTOHBI

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

96

DHeprus U UMITYJIbC
¢dbortona

bubmuoreka [{OK https://m.edsoo.ru/7fb307ec

97

®orodddext. OnbITHI
A.T. CroneroBa.
3akoHsbl hoTorpdexTa

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

98

YpaBHeHue
OWHINTENHA IS
dotorddekra.
"Kpacnas rpanuna"
dboTodddexra

bubmuoreka I{OK https://m.edsoo.ru/01ef4556

99

JlaBneHue cpera.
Omwrte I1. H.
JlebeneBa

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

100

BonHoBrIEe cBOMCTBA

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



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

YaCTHI]

101

Bounsl ne bpors.
JInuHa BOJIHBI 1€
Bbpoiins u pasmepst
o0acTu JoKalIu3aluu
JBUKYILIEHUCS YaCTULIBI

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

102

KopnyckyssipHo-
BOJIHOBOM JTyaJIn3M

bubnuoteka LJOK https://m.edsoo.ru/8ccab62a

103

Hudpaxims
JJIEKTPOHOB Ha
KpHUCTaJIax

bubnuoteka [JOK https://m.edsoo.ru/30dbal8c

104

Crenupuka
W3MEpPEHHI B
MUKPOMHPE.
CooTHoteHus
HEOIPEIETEHHOCTEN
I'eiizenOepra

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

105

Pemenue rpaduueckux
3aja4

bubnuoteka [{OK https://m.edsoo.ru/e70195bd

106

Pemenne pacu€rHbix
3aja4

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

107

KonTponbHas pabota
mo TemaMm: "OCHOBEI
CTO",
"KopmyckynsipHo-
BOJIHOBOM 1yanu3m"

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

108

OIBITHI IO
HUCCIIEIOBAHUIO

bu6mmoreka IIOK https://m.edsoo.ru/312b750a



https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/312b750a

CTPOCHHS aToMa.
[1nanerapHast Mmozenb
atoma Pesepdopna

109

IToctynater bopa

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

110

Bunel ciexktpos.
Criektp ypoBHEH
SHEPruM aToma
BOJOpOAA

bubnmoreka [{OK https://m.edsoo.ru/cf74bl1a

111

CrooHTaHHOE U
BBIHYXJICHHOE
M3ITydeHUE CBETa

bubnuoteka LHOK https://m.edsoo.ru/f945d85¢

112

Jlazep

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

113

Hyknonnas mozenb
anpa ['eitzenbepra-
WBaneHko. 3apsaa u

MacCCOBOC YHCJIO sAqapa.

N30TOMmHEI.
PannoakTUBHOCTE

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

114

3akoH
PaZvoaKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOIIETO
n3nydeHus. Bnusaue
PaANOAKTUBHOCTH Ha
YKUBBIE OpPTraHU3MBI.
Josumerpus

bubmuoteka [{OK https://m.edsoo.ru/aab98bef

115

DHeprus CBs3u
HYKJIOHOB B sIJIp€.

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



https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

SnepHble CUIIBI.
JledekT macchl spa.
SnepHble peakIuu.
SnepHble peaKTopHI.
[TpoGembr
yIIPaBISIEMOTO
TEPMOSTICPHOTO
CHUHTE3A.
OKOJIOTUYECKHE
ACIEKTHI Pa3BUTHS
SIIEPHOM YHEPTETUKH

116

Meroas! perucrpanuu
U UCCIICJIOBAHHUS
JJIEMEHTapHBIX
YaCTHULI.
dyHIaMeHTaIbHbIE
B3alMOJECICTBHS.
bapuonsl, Me30HBI 1
JICNITOHBI.
[IpencraBnenue o
CranmapTHOM MOJEH.
KBapk-ritoonHas
MOZEJIb aJpOHOB

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

117

®du3uka 3a npeaeaaMu
CrangapTHON MOJAEIH.
Témuas Marepus u
TEMHas1 DHEPIUsL.
EnuncTBO uznyeckoit
KapTUHBI MUpa

bubmuoreka I{OK https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA
ACTPOHOMMUH.
3HaueHHUE ACTPOHOMUH

bu6mmoreka LIOK https://m.edsoo.ru/ad73e145

119

IIpumeHnmocTh
3aKOHOB (PU3MKH IS
0OBSICHEHUS IPUPOJIBI
KOCMUYECKHUX
00BEKTOB. MeTo/ b
ACTPOHOMHUYECKHUX
HCCIeA0BaHUN

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

120

CoBpemMeHHbIE
ONTUYECKUE
TEJIECKOIIHI,
PaZMOTENECKOIIBI,
BHeaTMocdepHas
ACTPOHOMHUS

bu6mmoreka LIOK https://m.edsoo.ru/4877aale

121

Bug 3Bé3anoro neoda.
Co3Besaus, apKue
3BE3/1bl, INIAHETHI, UX
BUJUMOC JBHIKCHHE

bubnuoteka [{OK https://m.edsoo.ru/aac588eb

122

ConHeunas cucrema.
Comnune. Conneunas
aKTUBHOCTE. VMICTOUHUK
sHeprun CoJiHIa U
3BE3]

bubnuoteka [{OK https://m.edsoo.ru/22748eb4

123

3BE&31IBI, MX OCHOBHBIE
XapPaKTEPUCTUKH.
Huarpamma
"CreKTpaJIbHBIN Ki1acce

bu6mmoreka IIOK https://m.edsoo.ru/42169944



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944

— CBETUMOCTE"

124

3Be3 bl TIIaBHOM
IIOCJIE0BATENLHOCTH

bubnmoreka [{OK https://m.edsoo.ru/b3cb766c

125

Buytpennee crpoenue
3B&311. CoBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXJICHUN U
sBomtoniu CoJHIa U
3BE31. DTarbl )KU3HUA
3BE3]T

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

126

Muneunsiii [1yte —
Hama ['anakTuka.
THIIBI raNaKkTHK.
UYEpHsble ABIPEI B sapax
raJlakTUK

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

127

Bcenennas.
Pacumnpenue
Bcenennoii. 3akoH
Xa66ma. Teopus
bonboro B3psiBa.
PenmukToBoe
U3ITy4yeHue

bubmuoreka [{OK https://m.edsoo.ru/3dbdf0d2

128

MacrradHas
CTpyKTypa Bcenennoit.
MeraranakTuka

bubmuoreka I{OK https://m.edsoo.ru/ce234633

129

Hepeménnsie
POOIeMbI
aCTPOHOMUHU

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



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

130

dOusnyeckui
MPAKTUKYM I10 TEME
"UccneqoBanue
MarHUTHOIO MOJIS
MOCTOSIHHBIX
MarHuToB' HJIH
"UccnenoBanue
CBOICTB
dbeppomaraeTukon"
uinu "Uccienosanue
IEUCTBUS
IMOCTOSIHHOT'O MarHuTa
Ha paMKy C TOKOM"

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

131

duznueckuit
MPAKTUKYM I10 TeMe
"U3mepeHue cuibl
Awmnepa" wim
"N3yuyenue
3aBHCHUMOCTH CHJIBI
Amrniepa oT cujibl ToKa"
unu "OnpeneneHue
MarHUTHON MHIYKIIUU
Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

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

132

duznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
SIBJICHHS
3JIEKTPOMAarHUTHOU

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da

UHAYKIUU'" Win
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarHuTHOTO 10"

133

duznueckuit
MIPAKTUKYM I10 TEME
"UccneqoBanue
SIBJICHUS
CaMOUHIYKIMH" WK
"Cbopka Moaenu
3JIEKTPOMArHUTHOT'O
reHeparopa"

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

134

duznueckuit
MPAKTUKYM I10 TEME
"N3mepenue nepuona
CBOOOIHBIX KOJIEOAHHUI
HUTSHOTO B
MPY>KUHHOTO
MasTHHKOB"

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

135

duznueckuit
MPAKTUKYM T10 TEME
"ITpeoOpa3oBanue
SHEPTUU B MPYKUHHOM
MasTHHKe"

bubmuorexa I{OK https://m.edsoo.ru/a28026bd

136

duznueckuit
MPaKTUKYM I10 TEME
"ccnemoBanue
MEPEMEHHOT0 TOKa
yepes

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



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

MOCJIeI0BATEIHHO
COEeIUHEHHBIC
KOHJICHCATOP,
KaTyIIKy U pe3uctop"
umu "UccnenoBanue
paboThI ICTOYHUKOB
CBETa B LIETH
MepeMEHHOT0 ToKa"

137

duznueckuit
MPAKTUKYM I10 TEME
"N3yuenue
MapaMeTPOB 3ByKOBOM
BOJHBI"

bubnuoteka [JOK https://m.edsoo.ru/b100661a

138

Ou3nYECKU
MPAKTUKYM I10 TEME
"N3mepenue
MOKa3aTest
MpeIoMIIeHUs cTeKa"
nmu "[lonyuenue
n300pakeHus B
CUCTEME U3 MJIOCKOTO
3epKaja v JUH3BI"

bubmuoteka [{OK https://m.edsoo.ru/42569eal

139

duznueckuit
MPaKTUKYM I10 TEME
"HUccnenoBanne
3aBUCHMOCTH
(dhoxkycHOTO
pacCTOSIHUS OT
BelecTBa (Ha mpuMepe

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



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

KUJKUX JTMH3)" WU
"U3mepenue
(hokycHOTO
paccTosiHus
paccenBaronMX JUH3"

140

dOusnyeckui
MPAKTUKYM I10 TEME
"Habaronenue
nudpakimm,
uHTEphEPEHIINH U
noJisipu3anuu ceera”

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

141

duznueckuit
MIPAKTUKYM I10 TEME
"Onpenenenue
UMITYJIbCA ¥ SHEPTUU
PEISATUBHCTCKHUX
gacTuIl (1o
¢dororpadusm TpekoB
3apsKEHHBIX YACTHII B
MarHuTHOM moJje)"

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

142

duznueckuit
MPaKTUKYM I10 TEME
"N3mepenue
nocrossHHoM [Imanka
Ha OCHOBE
HCCIIEIOBAHUS
dboTodrddexra" nnm
"UccneqoBanue
3aBUCHMOCTH CHJIBI

bubnmuoteka [{OK https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

TOKa 4Yepe3 CBETOINO0]
OT HampsKeHus "

143

duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
CIIeKTpa
Pa3peKEHHOTO
aTOMapHOTI'0 BOJIOPOIA
Y U3MEPECHHUE
MOCTOSTHHOM
PunGepra"

bu6mmoreka LIOK https://m.edsoo.ru/ec651eb8

144

dusnyeckuit
MPAKTUKYM I10 TEME
"UccrnenoBanue
pasnoaKkTUBHOTO (OHA
C UCIOJIb30BaHUEM
no3umerpa uiam
"N3y4yenue
MOTJIOIIECHMS OeTa-
YacTHI] aTTOMUHHEM"

bubnuoteka [{OK https://m.edsoo.ru/c3dabe6e

145

duznueckuit
MPaKTUKYM I10 TEME
"HaOmronenus
3BE3QHOTO Heba
HEBOOPYKEHHBIM
I71a30M C
HCIIOIL30BaHUEM
KOMITHIOTEPHBIX
MPUJIOKEHUN IS

bu6mmoreka IIOK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

onpeeacHus
MOJIOYKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CesepHoro
MOJTYIIApHs U SIPKUE
3BE3BI" W
"HaOmroaenus B
teneckon JIyHsl,
IJIaHeT, TYMaHHOCTe!
U 3BE3IHBIX
CKOILIEHHI"

146

O6o06meHue u
cucTeMaTu3aus
3HaHuil. Posb puzuku
Y aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COLIMAIILHOUN U
3THUYECKOM cdepax
JIeSITETbHOCTH
yenoBeKa

bubnuoteka [{OK https://m.edsoo.ru/ad6ddeed

147

O0600mmenue u
CHCTEeMaTH3aIs
3HaHuil. Poibs u MecTo
(U3HUKYU B aCTPOHOMHUH
B COBPEMEHHOU
Hay4HOU KapTHUHE

bubmuoreka [{OK https://m.edsoo.ru/18f19f7¢c



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

Mupa

148

O6o06menne u
crcTeMaTU3anus
3HaHu#. Poib
(busnveckoit Teopuu B
hopmMupoBaHUHT
MPEJICTABICHHIA O
(bu3nveckoii KapTHHE
MHUpa, MECTO
(bu3nIecKoil KapTHHBI
MUpa B 00IEM psTy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHI O
pupoje

bubmuoreka L{OK https://m.edsoo.ru/e7d400f4

149

O6001menue u
CHCTeMaTH3aIus
3HAHUMH T10 TeMe
"KunemaTtuka"

bubmuoreka I{OK https://m.edsoo.ru/b032fc4b

150

O06001menue u
CHCTeMaTH3aIus
3HAHUH T10 TeMe
"Kunemartuka"

bubmuorexa [{OK https://m.edsoo.ru/4e31b507

151

O06001menue u
CHCTEeMAaTHU3alHs
3HAHUH TI0 TeMe
"Ilmnamuka"

bubmuoreka I{OK https://m.edsoo.ru/2dfbafc5

152

O06001IeHne 1
cucreMaTrmni3anusia

bubmuoreka I{OK https://m.edsoo.ru/3ccad82e



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

3HAaHUHU 110 TEME
"CraTuka TBEp10ro
Tena"

153

O06o0061ieHue U
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bu6mmoreka LIOK https://m.edsoo.ru/32a4d1a0

154

O06001enue u
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
teopun"

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

155

O06o06menue u
CHCTEMAaTU3aIHs
3HAHUH 110 TEME
"TepMoarHAMHUKA.
TennoBwie MaIuHb"

bubnuoteka [{OK https://m.edsoo.ru/c63f7c10

156

O06o0menue n
CUCTEeMaTU3alUs
3HaHUH MO TeMe
"ArperatHsle
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

bubnuoteka [IOK https://m.edsoo.ru/1d36b5b1

157

O06001IeHne 1
cUCcTEMaTH3allus
3HAHUH 10 TEME

bu6mmoreka LIOK https://m.edsoo.ru/3bf0def9



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

"DnekTpuyueckoe mose"

158

O06o061ieHue U
CHCTEMAaTHU3alHs
3HAHU 110 TEME
"ITocTOSAHHBIHN
AJIEKTPUYECKUM TOK"

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

159

O6o06mmenue u
CHCTEMAaTHU3alHs
3HaHu# 1o Teme "Toku
B pa3IMYHBIX cpenax”

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

160

O600mmenue u
CHCTEMATU3AIIH
3HAHWH 10 TEME
"MarnautHoe nomue"

bubmuoreka [{OK https://m.edsoo.ru/3b4c06ae

161

PesepBHbIii ypOK.
O60061eHue 1
CHUCTEMAaTU3ALINS
3HaHUH 110 TeMe
"DeKTpOMarHuTHasI
UHIyKUIUs"

bubmuoteka [{OK https://m.edsoo.ru/053e2248

162

PesepBHbIii yPOK.
O06o061ieHue U
CHCTeMaTHu3aIus
3HAHUH TI0 TeMe
"Mexanndeckue
Koneoanus"

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

163

PesepBHbIii yPOK.
O06o0menue u

bubmuoreka I{OK https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

CHUCTEeMaTH3aIs
3HAaHUH 10 TEME
"DNeKTpOMarHUuTHbIE
KoJieOaHus"

Pe3epBHbIil ypok.
O6o00mmenue u

cUCTEMaTH3aIus
164 3HAHUM MO TeMe 1 bubmuoreka [{OK https://m.edsoo.ru/96a7a2dd
"MexaHu4ecKue u

3JIEKTPOMArHUTHHIC
BOJTHBI"

PesepBHbIit ypoK.
O060061eHue

165 CHUCTEeMaTH3aIus 1 bu6mmoreka LIOK https://m.edsoo.ru/52ad1603
3HaHUH 10 TeMe

"Omrruka"

PesepBHBIii ypOK.
O6o06menue u

166 CHUCTeMaTH3aIus 1 bu6mmoreka IIOK https://m.edsoo.ru/5beclc65
3HaHUH 10 TeMe
"OcnHoBbel CTO"

Pe3epBHbIil ypok.
O60061eHue 1
CUCTEMaTH3aIus

167 . 1 bubmuoreka I{OK https://m.edsoo.ru/f7¢59d38
3HAHUH 1O TeMe

"KopnyckynsipHo-
BOJIHOBOM nyanu3m"”

Pe3epBHbIit ypok.

168 1 bubmuoreka I{OK https://m.edsoo.ru/1f511654

O06006111EHE U



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

CUCTEMATH3ALNA
3HAaHUHU 110 TEME
"®usuka atroma"

169

IIpomexxyrounas
aTrecranus (TecToBas
paborta) PesepBHbIii
ypok. O6o01IeHue 1
CUCTEeMaTH3alUs
3HAHUM 10 TEME
"®u3uKa aTOMHOTO
SJIpa U AJIIEMEHTAPHBIX
gactul"

bubmuoreka [{OK https://m.edsoo.ru/905¢5ce0

170

PesepBHBIii ypOK.
O060061eHuEe 1
crCcTeMaTH3anus
3HaHUH 1O TeMe
"DneMeHTBI
actpouzuxu"

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

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ' A.Msxuies, b.b. byxosues, H.H.Cotckuii «®u3uka. 10 kmaccy, -M.:
[Ipocsemenne,2020

2. I' A.Mskuwes, b.b. byxosues, B.M. Hapyrun «®usuka. 11 kiace», -M.:
[Ipoceenienne,2021

3. A.Il.PeimkeBuy, 3anaunuk «®@uznka 10-11», -M.:/Ipoda,2019

4. JI.A . Kupuk «®usuka 10. CaMoCTOSITEIbHBIE K KOHTPOJIbHBIC PA0OTHI», -M.:
Nnekca,2020

5. bakanwuna, JI.I1., benonyukun, B.E., Kozen C.M. CoopHuk 3a1a4 1o Gpu3uke
st 10-11 knaccoB ¢ yray0OsieHHBIM u3ydenueM gusuku /Ilon pegakuueit
C.M.Kozenna, M. : Bepoym — M, 2013.

6.®Pu3uka: Yuedbnuk ayig 10 kinacca KO U KIacCOB € YIITyOJI€HHBIM U3YYEHUEM
¢uzuxu /Ilox

penakuuen A.A. [Tunckoro, O.®. Kabapauna. — M.: [Ipocsemienue, 2018.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. ' A.Msxumes, b.b. byxosues, H.H.Cotckuii «®usuka. 10 kmaccy, -M.:
ITpoceemnienne,2020

2. A.I1.PeimkeBud, 3amaunuk «Pusnka 10-11», -M.:/Ipoda,2019

3. JLA . Kupuxk «®uzuka 10. CaMocTOATENIbHBIE U KOHTPOJIBHBIE PaObOTHI», -M.:
Mnexca,2020

4. bakanuna, JL.I1., benonyukun, B.E., Kozen C.M. Coopnuk 3aaa4 no pusuxe
s 10-11 xkmaccoB ¢ yriy6neHHbIM u3ydenuem gusuku /[lon penakuueit
C.M.Kozemna, M. : Bepoym — M, 2013.

5. Kabapaun, O.®., Opnos B.A., 3unsbepman A.P. ®usnka: 3agaunuk: 9-11

KJIacChl: YueOHoe mocooue st 001meo0pa3oBaTebHbIX YUpekaeHuin. — M.:



Hpoda, 2014.

6.®Ou3uka: Yueouuk aiisa 10 kinacca Ko U KIacCoB € YIITyOJIEHHBIM U3YYEHUEM
dbusuku /Tlox penakiueit A.A. [Tunackoro, O.®. Kabapauna. — M.:
IIpocBemenue, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubnuoreka [JOK Akxanemun MunucrepcTBa npocseiienus Poccun— Pexum
noctyna: https://myschool.edu.ru/

2. bubnnoreka — Bc€ no npeamery «Puzuka». — Pexxum nocryna:
http://www.proshkolu.ru

3. OOpazoBaTeabHbIN UHTEPHET-PECYPC IS IIKOJBHUKOB, CTYACHTOB, yUUTEIICH
u poautenei. — Pexxum gocryma: https://www.yaklass.ru//

4. «Knacc!nas ¢pusuka» - o0pazoBaTeNbHbIA CAUT I TE€X, KTO JIIOOUT (DU3UKY,
YUYUTCSI caM M YUHUT Apyrux... — Pexxum goctyna: http://class-fizika.ru/home.html

5. BuzmeoonsiTel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru






