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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi 1 Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTrPaMMBl.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACPKAHKE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUECHHSI TEM U PA3EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIONIUXCS CpEJACTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1a4yu MPO(PECCUOHAILHON OpHEHTAIINH, HAIIPABJICHO HA CO3/IaHHME YCIOBUU IS
MPOSIBJIICHHUSI CBOUX MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OOy4arolmMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Nnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CHCIIUATLHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAHHUPYEMBIE PE3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM JUisi pa3paOOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOyYaromuXcs, OCBOUBIINX
nporpamMmy 10 (U3MKE HAa YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOia€éHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJILTATHI IO T0/1aM 00YUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX IIPOrpaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTyMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3Y4aeMbIX XHMHEH, Ouoyioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MATEpUAJIOB C 33JaHHBIMHU CBOWcTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpEeIHEr0 00IIero 00pa30BaHuUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

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

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

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaE€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercsi MNOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrmyonéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsel). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcCTaBlieHa €AUHBIM IepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpPYsl MPUMEHEHHUE 3HAHUM U3 pa3HBIX pas3nenioB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

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

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

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



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

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

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

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

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKH3HU;

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

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOIO PE3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Du3uKa» Ha YpOBHE CpEAHEro OOIIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IPOBEJCHUS JTa0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

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

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIieHnii U CJI0KEHUE CKOPOCTEN.

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

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



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue ABuKEeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcuéra. [IpmHmmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

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

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

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

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibea Teia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

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



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

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

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

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u KureHue. YJelbHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MEPEXOJIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHPIOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

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

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B JIIEKTPOCTATUYECKOM noJie. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOPA YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coeMHeHnsa UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspsana. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEIOBAaHUM  3aBUCHUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 10 knmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIA (aKkT, runoresa, (pusmyeckas BEIWYMHA, 3AKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS JUCCOLIMAIUS, TalbBAHNUKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBaHre MarHuTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

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

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTMHAMHUYECKOE OIKMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

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

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienrie HE3aBUCMMOCTH TIeproia MallbIX KOJeOaHUW Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOIENN MPY>KUHHOTO MAasgTHHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

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

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

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

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

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTpOnEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

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

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B DJIIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacCpOCTPaHEHUE MOMEPEUYHBIX U MPOJA0IbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

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

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

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus. [10CTOSHCTBO YaCTOTBI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

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

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onmruueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepucKkon, Qoroamnmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  PUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONPEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0e aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue mMHe4aToro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aubda-pacnaja. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

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

Mertons! perucTpaluy U UCCIIETOBAHUS DIEMEHTAPHBIX YACTHL.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE NBIPHI B sIpax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil NPaAKTUKYM.

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

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COJIEpkKaHUs paslienoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
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, poib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOoABUTATENb KOOH, TreéHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS I€Yb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIC
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHOro mnpeamera «Duszuka»
JOJKHBI OTPakaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalUi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3allMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’AaHCKOI0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBbI M LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOIO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsA JCTETHKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TUUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C()OPMUPOBAHHOCTH 3KOJOTMYECKON KYJIBTYpBl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHWE M OCYIIECTBICHHE ACHCTBUH B OKpYXKaloLEHd cpeae Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B TIpOIlecCe
U3y4eHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HUCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3zoBble JJornueckue aelcTBUA:

CaMOCTOATENbHO  (OopMyNIHMpoBaTh U aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NEATENbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PacCMaTPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEICTBUM EATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B  YCIOBHMSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMHA M METOJIAMHU
busznuecKoil HayKu;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENLCKOM U MPOEKTHOMN
NEATEIbHOCTH B 00JAcTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEp>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BIAJCTh BHUAAMH JIEATEILHOCTH IO TIOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPHpETalUU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHCJI€ TPU CO3JIaHUU YYEOHBIX MPOEKTOB B 001acTH
bu3uKy;

BBISIBIIATh TIPUYHWHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajaady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPTyMEHTHI  JUIs
JTIOKa3aTelIbcTBa CBOMX YTBEP KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUSA 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKU OIEHWBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIHHOMU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHTYAIlUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nunopmanueii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(POpManuu (PU3HMUECKOrO COJEp KaHUsA
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISAThH TOWCK,
aHallM3, CHCTEMAaTU3allMI0 M WHTEPIpEeTalnio MHPOPMAIUN Pa3TMIHBIX
BUJIOB U (DOpM TIpe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJOTHMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHU3allMOHHBIX 3a7ad C CcoOJIoIeHueM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MpPaBOBBIX H
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHON paOOThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh ILJIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KJOTO yYaCTHMKAa KOMAHJIbI B
o0 pe3yabTaT N0 pa3pabOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATH HUAEH C TO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh  NTO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTu (GU3MKK W aCTPOHOMHU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IJIaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH padoOThl ¢ YYETOM UMEIOUINXCSA
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

Jienath OCO3HaHHBIA BBIOOp, apryMEeHTUPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsSIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU I OLEHKH CHUTYallMd, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PELICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOTPAMMBI TIO
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEIOoJIararoIIni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAMPABJICHUSI PAa3BUTHUSI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETyJIMPOBAHUS, BKJIIOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJallTHPOBATHCSA K
AMOIIMOHAJILHBIM M3MEHEHUSIM U MPOSBIIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
Y yCIIEXY, ONITUMHU3M, HHULIMATUBHOCTh, YMEHUE AECUCTBOBATh, UCXOIS W3
CBOMX BO3MO>KHOCTEH;

SOMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMMaTh ASMOIIMOHAILHOE
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BHICTPAWBATh
OTHOILIEHUS] C JPYTUMH JIIOJAbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
paspemarh KOHMIUKTHI.



[MTPEJAMETHBIE PE3VJIbTATBI

K xoniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3MKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
NpPOTHOCTUYECKON  (QyHKIUMNA  (UBHMYECKOM TEOpUU —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJMHAMUKHU, pOJib (PU3HMUECKON TEOpUH B
(GbopMUpPOBAHNY NIPEJICTABICHUN O PU3NYECKON KapTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ynopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, )KUIAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBHs (TpaHUIbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELICHHUS,
3akOHbl HplOTOHA, TpUHLMII OTHOCUTENBHOCTH [amuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITyJIbca M MEXaHUYECKOU
DHEPrUM, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW 3HEpruu,
YCIIOBHSI PAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOUN 3HEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHHUSA, UCTIOIb3Ys
ocHoBHbIe monoxeHuss MKT u 3akoHbl MONEKYJISpHON (U3UKKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DSHEpPruel TEIIOBOTO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TEMIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO



raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MoJIeM, TP ATOM YyKa3biBas YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbl OMa ig ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxkoyns—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PUWYECKUE TPOIECCHl U SBJICHUS, HCIOJb3YsS BEIUYUHBI:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSHDKECTH, CHJIa YIPYroCTH, CHJIa TPEHHUS, MOIIHOCTD,
SHEprusi B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
SHEprusi ymnpyroil aedopmanuu MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJII0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
DHEPrus WACAILHOTO OJHOATOMHOTO rasza, paboTa HIealbHOTO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MOTEHLHAI 3JIEKTPOCTATUYECKOIrO MOJs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIAs CUJa, CWiIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, JJEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBIICHUE YYacTKa LEMH C MOCJIEI0BATEIbHBIM M
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAlMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIJIONEepPENaut, IEKTPU3aALUs TeJ, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIHMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TIpU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUAEC TpapUKOB C YUYETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeNIaTh BEIBOJBI IO pe3yJibTaTaM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IOJlyYEHHBIE PE3yJIbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeIIoKEHHON
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJlauu,
OPUMEHATh  (OPMYJNbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
¢u3nYeCKUX TEOpPUl TpPH MCMIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTH PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh PE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

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

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

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalbHOM AesITebHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMUMAaTh POJb (U3MKK B SKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA W  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIHHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKUUNA (pU3Mdyeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECIHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, pois (puszmdyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUMN O
bu3nYecKoil KapTUHE MHUPaA, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeine (u3myeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKUIl MasTHUK,
WJICAJIbHBINA TPY)KUHHBIA MAsTHUK, TAPMOHHMYECKHE BOJIHBI, WJICAJBbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOW MOJIETIN CBETA;



paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cuia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIbI  TOKa,  IOCTYJIaTbl  CHENUAaJbHOM  TEOpUHU
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBAaTh U OOBICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO paciaja);

ONMMCHIBATh (PU3UYECKUE TPOIIECCHl U SIBJICHUS, HCIOJB3Ys BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIs, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia AmIepa, WHIYKTUBHOCTD,
AJIEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMH, JHEPTUsS MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DHEPTHs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKHX  SBIICHUIA:
AJIEKTPOMATrHUTHASL MHIYKIMS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIIUs
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
aqep, raMMa-usiilydeHue sjep, (pu3nyeckue NPUHIUIBI CIEKTPATbLHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOIOJAraloIMe ACTPOHOMUYECKUE IOHATHS, TEOPUH U
3aKOHBI I aHamm3a © OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3 U Beenennoii;



IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OINMKCHIBATH METOJIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4YeOHOro OJKCIIEpMMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(Gu3MUecKol MOJEbI0: HAa OCHOBAaHMM aHAM3a YCJOBUS BbIOMPATH
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IPU HUCIIOJIB30BAHUM MAaTeMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM IMOIYYEHHBIX
pe3yIabTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs 3HAHUW U3
pPa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEeSATEeIbHOCTH 4YEeJOBEKa, CBA3aHHOM C (PU3MUECKMMHU NpOLEcCaMu, C



MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (PU3NIECKOTO
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETALIUN
nHpopMaruu, TIOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHANMM3UPOBAaTh  MOJNIy9aeMyl0  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHbIE " ITO03HABaTEILHBIC YMEHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWs] HOBBIX 3HAHUKA B IIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIIPEACIIATh JACATEILHOCTD
B HECTaHIAPTHBIX CHUTYallMSIX, aJICKBATHO OIICHMBATH BKJIAJ KaKJIOTO W3
YY9aCTHHKOB TPYTIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCnoHaTbHOU ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTO/ MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' i A PHpot https://m.edso0.ru/7f416194
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/7f416194
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/7f416194
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo0.ru/7f416194
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/7f416194
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

MEePEXObI https://m.edso00.ru/7f416194
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUIKTpHICCKOE NOe 24 https://m.eds00.ru/7f416194
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 6 https://m.edso0.ru/7f416194
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 DUSICCKHT MPAKTHIKYM 16 16 https://m.edsoo.ru/7f416194
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
C3CPBHOC BpentA 0 https://m.edso00.ru/7f416194
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marwurioe none 14 https://m.eds00.ru/7416194
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/7f416194
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/7f416194
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso0.ru/7f416194
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edsoo.ru/7f416194
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYJIAp Ay https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/7f416194
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTUIL https://m.edso00.ru/7f416194
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 httos://m.edsoo.ru/7f416194
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.edso0.ru/7f416194
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/7f416194
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edso00.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®dusnka — GpyHIaMEeHTaIbHAs HayKa O 1 bubnnoreka [JOK
pupoe https://m.edso00.ru/7f416194
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edso00.ru/7f416194
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 bubnmorexa LHOK
PHPOLL. https://m.edsoo.ru/7f416194
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnunoreka [JOK
BEJINYUH https://m.edso00.ru/7f416194
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTU U3MEpEeHUH pruznueckux 1 bubnuorexa LIOK
P P https://m.edso00.ru/7f416194
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (pU3MKH B POpPMUPOBAHUH 1 bubnnoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edso0.ru/7f416194
B MIPAKTUUYECKOU JEATEIbHOCTH JIFOIEU
Mexanundeckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edso0.ru/7f416194
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuaibHOM TOYKH, 1 bubnuorexa [JOK
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€TI0 MMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAWHAT

https://m.edso0.ru/7f416194

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBmkenue. ['papuueckoe onucanue

bubmuorexa [JOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso00.ru/7f416194
JIBUKCHUS

10 CroxxeHue nepeMeIeHnii 1 CKopocTeil. bubnunoreka [HOK
Pewenne 3anau https://m.edsoo.ru/7f416194
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHAasI CKOPOCTh. Y CKOPEHHE. bubmuorexa [JOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/7f416194
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO JIBHXKCHHS C bubnmorexa LOK

https://m.edsoo.ru/7f416194
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHue. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubnnoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso00.ru/7f416194
BPEMEHH U UX TpaPuKu

14 JBm>xeHue tena, OpOIIEHHOTO O] bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edso00.ru/7f416194
KpuBonuneiinoe nBmxeHue. /[Buxxenne
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edso0.ru/7f416194
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KoHnTtponbhas pabota 1o teme bubmmorexa [JOK

https://m.edsoo0.ru/7f416194
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
IIpunuun oTHOcUTENbHOCTH [anumes. https://m.edsoo.ru/7f416194
HeunepuuanbHble CUCTEMBI OTCUYETA
18 Cuna. PaBHOz€MCTBYIOIIIAs cUila. bubnnoreka [HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/7f416194
19 B3aumoneiictue ten. Tperuil 3aKoH bu6mmoreka [IOK
Herotona https://m.edso0.ru/7f416194
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa [JOK
A P https://m.edso0.ru/7f416194
Hsrotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U bubmmorexa [JOK
N p t https://m.edsoo.ru/7f416194
WHEPTHOM Macchl
99 Cuiia TSKeCTU U yCKOPEHHE bubnuorexa [JOK
CBOOOJTHOTO Ma/IEHUS https://m.edsoo.ru/7f416194
JIBm>xeHne HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubnnoreka [JOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edso00.ru/7f416194
Kemnnepa
bu6mmorexa [IOK
24 . I'yka. B
Cra ynpyroctH. 3akon T'yka. Bec Tena https://m.edso0.ru/7f416194
Cuna tpenus. [Ipupoaa v BUzIbI cui
25 T CHI/I;pI[BI/I)KerI/IepBJjKI/I KO():ITI/I U raze bubmmorexa [OK
p o a https://m.eds00.ru/7f416194
C Y4€TOM CHJIbl COMPOTUBIICHUS CPEIbI
26 Jasnenue. I'mapoctatuueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

AOGCOTIOTHO TBEPAOE TEIO.

27 [TocTymarensHOE U BpaliaTeibHOES bubmmorexa [JOK
https://m.edso00.ru/7f416194
JBUKEHHE TBEPAOIO Tea
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edso00.ru/7f416194
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnunoreka [HOK
VYcnoBust paBHOBECUS TBEPAOIO TeEA. https://m.eds00.ru/7f416194
Bunael paBHOBeCHS
bubmuorexa [JOK
30 Penterme saat https://m.eds00.ru/7f416194
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/7f416194
HNmnynsc MaTepuanbHONU TOYKH,
39 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubnuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.eds00.ru/7f416194
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbse cuiibl M1 ©13BMEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. bubmmorexa [OK
https://m.edso00.ru/7f416194
PeakTuBHOE ABUXKEHUE
MoMeHT nMItysbca MaTepUAIBHON
34 Touku. [IpencraBienne o coxpaHeHnn bubnnoreka [JOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edso00.ru/7f416194
MOJISIX
bu6mmorexa [IOK
35 Penterme saza https://m.edso0.ru/7f416194
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bu6mmorexa [IOK

nepemernieHnu. ['papuueckoe

https://m.edsoo0.ru/7f416194
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprusi. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubmmorexa [IOK
. P https://m.edso00.ru/7f416194
MaTepUaIbHOU TOUKH
[ToreHnuaabpHbIe 1 HENOTEHMAJIBHBIE
38 cuibl. [loTeHIIMAIbHAS SHEPT U Bubmaorexa ITOK
' H prit. https://m.eds00.ru/7f416194
Bropast kocMudeckasi CKOpoCTh
Tpetbs KocMUYecKast CKOpOocTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 W3MEHEHUEM MEXAHUYECKON DHEPTUU Bubmorexa ITOK
p https://m.edsoo.ru/7f416194
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPIUn
Yupyrue u He e CTOJIKHOBEHUS.
40 Y E]Z;GHI/Ie Egn I-f) };IFJ'II/I JISL UaealbHON bubnmorexa LOK
p pHY a a https://m.edsoo.ru/7f416194
SKHUJIKOCTH
41 KonTposnbHas pabora no Teme "3aKoHbI bubnnoreka [JOK
COXpaHEHHUs B MEXaHUKE" https://m.edso00.ru/7f416194
Pa3Butne npeacrasiieHU 0 IPUPOJE
P PP bubmuorexa [JOK
42 teru1oTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/7f416194
Huddysus. bpoyHoBckoe ABMXKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKEHUI U Bubmorexa ITOK
P L p pA https://m.edso00.ru/7f416194
B3aUMOJEHCTBYUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYJII (ATOMOB).
44 Kom/mecf]so Bep €CTBa l_iIOC”(I‘OHHHaH) bubmmorexa [TOK
B ’ https://m.eds00.ru/7f416194
ABoraapo
45 Temneparypa. TermoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.edso0.ru/7f416194

bu6mmoreka [IOK

46 Pemenue 3ana4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
47 WneanbHblii ra3. ['a3oBble 3aKOHBI https://m.eds00.ru/7f416194
48 Vpasuenue Menneneesa-Knaneiipona. bubnmorexa IOK
Pemmenue 3aza4 https://m.edsoo0.ru/7f416194
19 AGCOoMIOTHAs TeMIleparypa. 3aKoH bubmorexa [IOK
JlansToHa https://m.edsoo.ru/7f416194
50 H3omponecchl B HACAIEHOM Tase ¢ bubsmorexa LHOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA hitps://m.eds00.ru/71416194
I'paduueckoe npencraBnenHue bubnuorexa [JOK
o1 M30IPOLIECCOB: U30TE€pPMa, U30X0pa, https://m.edso00.ru/7f416194
n3zobapa
bu6nmoreka [JOK
52 Ocnosroe ypasuenne MKT https://m.eds00.ru/7f416194
bu6nmoreka [JOK
23 Pemenne 3ama4 https://m.eds00.ru/7f416194
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CHCTEMBI CO
54 cpeHel KHHETUYECKON sHepruei bubmorexa HOK
pedt P https://m.edso00.ru/7f416194
MOCTYMATEILHOTO TEIIOBOTO JIBUKCHUS
e€ yacTull
55 O0001IeHne 1 cUcTEMaTU3aINS 3HAHUI bu6mmoreka [IOK
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o teme "OcroBer MKT"

https://m.edso0.ru/7f416194

KonTpomnpHas padota o teme "OCHOBBI

bubmuoreka [JOK

56 MKT" https://m.edsoo.ru/7f416194
TepMoauHamMuyeckasi cuctema. 3ajianue bu6mmoreka [IOK
BHEIIHUX ycioBuil 1t TJ[ cuctemsl. https://m.eds00.ru/7f416194

57 Buemnue v BHyTpeHHUE TapaMeTPBhI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYCHUS BEJIMYHMH, OMUCHIBAIOIINX €&
Ha MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauasio TepMOAMHAMUKH. bubnuorexa [JOK

58 Camonpoun3sBodibHas penakcanus T]] https://m.edsoo.ru/7f416194
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens naeansHOTO ra3’a B bu6mmoreka [IOK

59 TEpMOJIMHAMUKE. Y CJIOBUS https://m.edsoo.ru/7f416194
IIPUMEHUMOCTH 3TON MOJEIN

60 Vpasuenne Menneneesa-Knaneiipona u BH6J.H’IOTeKa LOK
BBIDAUKEHHE 1T BHYTPEHHEH SHEprHi https://m.edso0.ru/7f416194
Bripaxkenue 111 BHyTpEHHEN S3HEPTUHU bubnuoteka [JOK

61 OZHOAQTOMHOTI'O UJICAJIBHOTO Ta3a. https://m.edso0.ru/7f416194
KBazucrarnueckue u HeCTaTHUECKUE
MPOLIECCHI
DneMeHTapHas pabora B bubnuorexa [JOK

62 TepMoIMHaMUKe. Beruucienne padboTsl https://m.eds00.ru/7f416194
no rpaduky nporecca Ha pV-
quarpamme

63 Tennonepenava kak crocod W3MeHEHUs bubnmnorexa [JOK

BHyTpeHHel sueprun T/l cuctemsl 6e3

https://m.edsoo0.ru/7f416194
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coBepIeHHs paboThI

KonBexknusi, TEIIOnpoBOJHOCTD,

bu6mmoreka [IOK

64 W3TyueHHe https://m.edsoo.ru/7f416194
KonunuectBo Temnorsl. TemnoéMKOCTh bu6mmoreka [IOK
65 Tena. YIeapHas U MOJIsipHas https://m.edsoo.ru/7f416194
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAsS
TEIUIOTa CTOPaHUs TOILITBA
PacyéT KoJIMYECTBA TEMIOTHI IIPH bubmuorexa TIOK
66 Termionepease https://m.edsoo0.ru/7f416194
67 [Tonsarue 06 aguabaTHOM IIPOLIECCE. bubmmorexa [IOK
TlepBbIii 3aKOH TEPMOTUHAMUKH https://m.edsoo0.ru/7f416194
KonunuecTBo Temnotel u paboTa Kak bubnnorexa [HOK
68 Mepbl U3MEHEHHSI BHYTPEHHEW YHEPTUU https://m.edsoo.ru/7f416194
T/ cucremsl
BTopoii 3aKOH TEpMOIMHAMUKY IS bubnnoreka [JOK
69 PaBHOBECHBIX M HEPABHOBECHBIX https://m.edso0.ru/7f416194
nporieccoB. Heobpatumocts
MIPUPOJTHBIX TTPOIIECCOB
[IpUHLUIILL AEACTBUS TEMIOBBIX bu6morexa LHOK
70 s, KTI1JL https://m.eds00.ru/7f416194
MakcumansHoe 3nauenne KITJT. [ukia bubmorexa [HOK
1 KapHo https://m.edso00.ru/7f416194
72 Pemienue 3anau bubmmorexa LIOK
https://m.eds00.ru/7f416194
73 DKOJIOTHIECKHUE ACTIEKTHI bubmorexa LOK

https://m.edsoo0.ru/7f416194
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MCII0JIb30BaHUS TEIUIOBBIX JBUTATENCH.
TerioBoe 3arpsi3HEHUE OKPY KaroIeH
Cpelibl

bubmuorexa [JOK

74 Pemenne 3ana4 https://m.eds00.ru/7f416194
O0o01IeHre U CHCTeMaTU3alus 3HAHUH bubmmoreka [JOK

75 no teme "Tepmonunamuka. TernoBbie https://m.edsoo.ru/7f416194
MaIIuHbI"

76 KonrtponsHas paboTa 1o Teme BH6J.IHOTeKa LHOK
"Tepmoaunamuka. TennoBbie MaluHbI" https://m.eds00.ru/7f416194
[TapooOpa3oBaHre U KOHICHCAITUS. bu6mmoreka [JOK

77 Hcnapenue u kunenue. Y aenbHas https://m.edsoo.ru/7f416194
TEII0Ta MapooOpa30BaHUS
HacelienHble 1 HEHACBICHHBIE MTAPHI. bubnnorexa [JOK
KauecTBeHHast 3aBUCMMOCTD INIOTHOCTH https://m.eds00.ru/7f416194
Y JIaBIICHUS HACBIIIIEHHOTO Mapa OT

78 TEMIEPATYPhI, UX HE3ABUCUMOCTH OT
00BEMa HACKIIIIEHHOTO Mapa.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
JTABJICHHSI B KUKOCTH

79 BrnaxxHocTts Bo3ayxa. AGCOTMIOTHASA U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIIAXKHOCTD https://m.edso00.ru/7f416194

bu6mmorexa [IOK

80 Pemrenne 3ana4 https://m.edsoo.ru/7f416194
Teépnoe Teno. Kpucramnnueckue u bubnmuotexa [JOK

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB https://m.edso00.ru/7f416194

KpPHUCTAJIJIOB
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IlaBnenue n KpUCTaIIM3ALIMSL.

bubmuoreka [JOK

82 V nenpHas TEIUIOTA IUIABICHHU. https://m.edsoo.ru/7f416194
Cyb6numanus
Jedopmaruu TBEpIOTO TENA. bubnmoreka [JOK

83 Pacrsoxenue u cxxarue. Casur. Moayib https://m.edsoo.ru/7f416194
IOnra. Ipenen ynpyrux nehopmanuii
TermoBoe paciiupeHue XKUAKOCTEN U bubnuorexa [JOK

84 TBEPABIX T€. AHFAPMOHM3M TEIIOBBIX https://m.edsoo.ru/7f416194
KOJICOAHUI YaCTHII BEIIECTBA

85 [IpeoGpaszoBanue sHeprun B (ha3oBhIX EH@.IHOTGKE‘ HOK
Mepexonax ttps://m.edsoo.ru/7f416194

bubmuorexa [JOK
86 YpaBHEHHE TEIIIOBOro Gaamca https://m.eds00.ru/7f416194
bu6mmoreka [IOK

87 Pemenue 3anaq https://m.eds00.ru/7f416194
[ToBepxHOCTHOE HATSKEHUE. bubnnoreka [JOK

88 Kanwmiapuele snenus. JlaBnenue nox https://m.edso0.ru/7f416194
UCKPHUBIICHHOH MMOBEPXHOCTHIO
x)uakoctu. @opmyiia Jlannaca
O00011eHNe U CUCTEMAaTU3AINS 3HAHUH bu6mmorexa [IOK

89 1o TeMe "ArperaTHble COCTOSTHHS https://m.edso0o.ru/7f416194
BemecTBa. PazoBble NEPEXoapl”
KonTtponbHas pabora o Teme bubmuorexa [IOK

90 "ArperaTHble COCTOSIHHSI BELLIECTBA. https://m.edso0.ru/7f416194
®da30BbIe IEPEXO0bI"

o1 DJneKTpu3anus Tel U €€ MpOosIBICHUSI. bubnuotexa [JOK

DnekTpuueckuii 3apsia. /[Ba Buna

https://m.edsoo0.ru/7f416194
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JIeKTpUuYecKuX 3apsanoB. [IpoBoaHuky,
JUBJIEKTPUKU U ITOTYITPOBOAHUKI

DneMEHTApHBIN AINEKTPUUECKUH 3apsi.

bubmuorexa [JOK

92 3aKOH COXpaHEHUs HIEKTPUIECKOTO https://m.edsoo.ru/7f416194
3apsa

93 B3aumoneiictBue 3apsaaoB. ToueuHbie EH@.THOTCK?‘ LIOK
sapsbl. 3akon Kymona ttps://m.edsoo.ru/7f416194

bubmuorexa [JOK

94 Peuenue 3ajaq https://m.edsoo.ru/7f416194

05 Dnekrpuyeckoe nose. Ero neiicteue Ha EH@.IHOTeKa LOK
37eKTPHUECKIE 3apsIbI ttps://m.edsoo.ru/7f416194
Hanpsk€HHOCTB 37€KTPUUECKOT0 MOJIS. bubnnorexa [HOK

96 [IpoOHneiit 3apsn. Jlunun https://m.edso00.ru/7f416194
HANPSDKEHHOCTH AJIEKTPUIECKOTO TOJIA.
OaHOPOHOE ANEKTPUUYECKOE T0JIe
IToTrernmanbHOCTH bu6mmoreka [IOK

97 ANEKTPOCTATHYECKOTO 1MoJsi. Pa3HOCTH https://m.edso00.ru/7f416194
MOTCHIINAJIOB U HANIPSDKEHUE
IToreHManbHas 3HEPrus 3apsiia B bubnmnoreka [JOK

98 AJIEKTPOCTaTUYECKOM IMosie. [ToTeHmman https://m.edsoo.ru/7f416194
IIEKTPOCTATUICCKOTO TTOJIS
CBs13b HaNPSKEHHOCTHU OIS U bubnuorexa [IOK

99 Pa3HOCTU MOTEHIMAJIOB ISl https://m.edsoo.ru/7f416194
AIIEKTPOCTATUYECKOTO OIS

100 [pUHIHUT CYTIEPIIO3HUITHN bubmuorexa TIOK

SJICKTPHUICCKUX noueun

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

101 P
clieHie sajad https://m.edsoo0.ru/7f416194

102 ITose Toueunoro 3apsaa. [Tomne bubmuorexa [HOK
PABHOMEpHO 3apSIKEHHOI chephl https://m.edso0.ru/7f416194
ITose paBHOMEPHO 3apsSKEHHOTO 1O bubnmoreka [JOK

103 00bEMy mapa. [lone paBHOMEpHO https://m.edsoo.ru/7f416194
3apsHKEHHON OECKOHEYHOM IITIOCKOCTH

104 [TpOBOMHKKH B BIEKTPOCTATHIECKOM bubmiorexa [IOK
rosie. Y cIoBHe PaBHOBECHS 3apSIOB https://m.edsoo.ru/7f416194

105 JIMBICKTPUKH U TIOTYIPOBOIHUKH B bubmuorexa TIOK
EKTPOCTATHYECKOM TTOJIE https://m.edso0.ru/7f416194
Konnencarop. D51eKTpOEMKOCTh bubnunoreka [JOK

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh https://m.edsoo.ru/7f416194
TJIOCKOTO KOH/ICHCATOpa

107 [MapasienbHOE COEIMHEHNE bubmorexa [HOK
KOH/ICHCATOPOB https://m.edso0.ru/7f416194

108 ITocnenoBarenbHOE COETMHEHNE bubmmorexa [IOK
KOH/ICHCATOPOB https://m.edso0.ru/7f416194

bu6mmorexa [IOK
109 DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa https://m.eds00.ru/7f416194
bubmuorexa [JOK
110 Pemenue 3anaq https://m.edsoo.ru/7f416194
11 JIBIKEHHUE 3apSKEHHOM YaCTHIIBI B bubmmorexa [IOK

OIHOPOJHOM JJICKTPHYCCKOM IT0JIC

https://m.edsoo0.ru/7f416194
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bubmuoreka [JOK

112 Pemenne 3aa4 https://m.edsoo.ru/7f416194
OG600LIEHEe ¥ CHCTEMATU3AIINS 3HAHUI bu6morexa [HOK

113 10 Tene "DIEKTPIECKOe note” https://m.eds00.ru/7f416194
KoHnTposbHas paboTa 1o TeMe bubuorexa TIOK

114 " exTpireckoe moe” https://m.eds00.ru/7f416194
Cuna Ttoka. [locTossHHBIN TOK. Y Cl10BUSA bubmuorexa [JOK

115 CYIIIECTBOBAHHMSI IOCTOSTHHOTO https://m.edsoo.ru/7f416194
SIIEKTPHUYECKOTO TOKA

bubmuorexa [JOK

116 Hcrounnku Toka. Hanpsokenue u 31C https://m.eds00.ru/7f416194

117 3akon OMa jij1st y9acTKa IeTu. bubmmorexa [IOK
DJEKTPHYECKOE CONPOTHBIIEHHE https://m.edsoo0.ru/7f416194
3aBUCHMOCTH COTIPOTUBIICHUS bubnuoteka [JOK

118 OJHOPOJIHOTO MPOBOJIHUKA OT €r0 https://m.eds00.ru/7f416194
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
CCUCHHUSI
VY 1ebHO€E CONPOTHUBIIEHHE BELIECTBA. bubmiorexa [IOK

119 Perere 3axau https://m.eds00.ru/7f416194

120 [TocnenoBarensHOe, MapalielbHOE, bub6morexa IIOK
CMEIIaHHOE COCTMHEHHE TIPOBOTHHUKOB https://m.eds00.ru/7416194
Pacuér pa3sBeTBIEHHBIX DIICKTPUUCCKUX Bubnmorexa IIOK

121 neneii. [paemia Kupxroda https://m.eds00.ru/7f416194

122 Penrenne 3agau bu6nmoreka [JOK
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Pabota snekTprueckoro Toka. 3aKoH

bubmuoreka [JOK

123 :
Tlxoyns —Jlenna https://m.edso0.ru/7f416194
bu6mmoreka [IOK
124 Pemenue 3agau https://m.eds00.ru/7f416194
MOUIIHOCTB JEKTPUUECKOTO TOKA. bu6mmoreka [IOK
125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha https://m.edsoo.ru/7f416194
pesucTope
bubmuorexa [JOK
126 Pemenue 3agayu https://m.eds00.ru/7f416194
197 DJIC ¥ BHYTpEHHEE CONPOTHBIECHUE bubsmorexa LHOK
HCTOUHIKA TOKA https://m.edsoo.ru/7f416194
128 3akon OMa 115 TTOJIHOM (3aMKHYTO#) bubmorexa IIOK
SMEKTPUUECKON IierH https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
129 Peurerne 3ana4 https:/m.eds00.ru/7f416194
bu6nmoreka [JOK
130 MoHOCTh HCTOYHHKA TOKA https://m.edso00.ru/7f416194
bubmuoreka [JOK
131 Kopotkoe 3ambIkaHue https://m.edsoo.ru/7f416194
KOH/IeHCATOp B LIEMH MTOCTOSHHOTO brbmorexa LIOK
132 https://m.edsoo0.ru/7f416194
TOKa
133 Pemenne 3amau bubmuoreka [JOK
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Pemenue 3agaug mo reme "TlocTOSSHHBIH

bubmuoreka [JOK

134 :

EKTPHHECKHiT TOK" https://m.edso0.ru/7f416194

135 Pemenue 3a1a4 1o teme "TIocTOSHHBIN bubmiorexa [OK
EKTPHHECKHiT TOK" https://m.edsoo0.ru/7f416194

136 Pemenue 3ana4d no reme "TIocTOSHHBIN Bubmmoreka IIOK
SeKTpHUecKuii TOK" https://m.edso00.ru/7f416194
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK

137 1o TeMe "[10CTOSHHBIHN 2IeKTpUYECKUi https://m.edso00.ru/7f416194
TOK"

138 KonTposbnas pabora 1o TeMe bubmiorexa [IOK
"TOCTOAHHBIH HTeKTpUYeCKHii TOK" https://m.edsoo.ru/7f416194
DneKkTpuyeckasi IpoOBOAUMOCTD bubnuotexa [JOK

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKUI https://m.edsoo.ru/7f416194
TOK B MeTayu1ax. CBepXIpPOBOIUMOCTh
DJIEKTPUUYECKHI TOK B pacTBOpax U bubnmnoreka [JOK

140 pacriaBax >JeKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/7f416194
®Dapanes U1 JIEKTPOIU3a

bu6nmoreka [JOK

141 DneKTpuueckuil Tok B razax. [lnasma https://m.eds00.ru/7f416194

149 DIIEeKTPUYECKHUi TOK B BaKyyMe. bubmuorexa TIOK
BakyyMHBIe IpHGOpHI https://m.edso00.ru/7f416194

143 DIIeKTPUIECKHUI TOK B bubnuotexa [JOK

MOJIYTIPOBOTHUKAX

https://m.edsoo0.ru/7f416194
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144

[TorynpoBOIHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

145

146

147

148

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune Cuiibl TOKa U HAIIPSKEHUS
B LIETIH [TOCTOSTHHOTO TOKA MPU MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
U3MEpeHUS PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 ONPEEIeHNUS] MTHOBEHHOM
ckopoctH"

Pu3nYeCcKUl IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IJI0CKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3yueHune nBUKEHUA Tema 1o

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
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150

151

OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIIO
ckopocthio" wim "MccnegoBanue
3aBUCUMOCTH TIEpHOJIa OOpaIICHHS
KOHHUYECKOI0 MasiTHHKA OT €T0
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOIIEH CHJTBI
IpU JIBHKEHUH OpyCKa MO0 HaKJIOHHON
mmockoctu" uiu "IIpoBepka rMIoTE3bl
0 HE3aBHUCHUMOCTH BPEMEHH JIBH>KECHUS
Opycka o HaKJIOHHOM IJIOCKOCTU Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKHUHE
U pE3WHOBOM 00paslie, OT UX
nedopmaruun" win "U3ydyeHnue
JIBUOKEHUS CUCTEMEBI TEJI, CBI3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHi
0110K"

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIJIOBOT0 KO3 puirienTa
3apucumocTH Frp(N)" nnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH C IIEPEMEHHBIM
K03 PHUIIHEHTOM TpeHHs" UITH
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHuem"

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
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153

154

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh
Bpaienus" win "KoHnctpynpoBanue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMYMUBOCTHU TBEPAOIO TEIIA,
HMMEIOIIIETO TUIOIAlb ONOphI"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenne umnyibca Tena 1no
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CUIIBI"
unu "MccnenoBanue COXpaHeHUs
MMITYJIbCa IIPU yIIPYTOM
B3aumozeiictsun" i "M3mepenne
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"N3ydyeHue n30XopHOro npoiecca' uium
"N3yuenne nzobapHoro mporecca uin
"IIpoBepka ypaBHEHUS COCTOSHUS"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"U3mepenue yaenbHo TernaoéMkoctu"

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
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157

i "UccnegoBanue nporecca
OCTBIBaHHMS BelllecTBa" WU
"UccnenoBadnue aguadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIapEeHUS KUJKOCTER" it
"N3MepeHune yaeabHOM TEII0ThI
riaBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomMemenun". Mamepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

158

Pu3NYecKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMOa" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenenenue pazHOCTH
MOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEIHLHOM COEIUHEHUU
KOHJIEHCAaTOpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

159

®u3NYecKuil TPAKTUKYM 110 TEME

bu6mmoreka [IOK
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"UccnemoBaHue CMEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"NU3Mepenue yienbHOro
COTPOTHUBIICHHUS MPOBOJTHUKOB" WJIH
"NccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSDKSHUS! 1J151 JTaMITbI
HaKaJIMBaHus"

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue ayekTpoan3a’ wim
"N3mepeHue 3apsiaa 0JHOBAJICHTHOTO
noHa" win "HccienoBanue

https://m.edso0.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

160
3aBUCHUMOCTH COIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON
XapaKTEePUCTUKHU Auoaa"
Peseprublit ypok. O600mIeHNE U bubnnorexa [HOK

161 CHUCTeMaTU3alus 3HaHUH 110 TEME https://m.eds00.ru/7f416194
"Kunematuka"
PesepBHslit ypok. O600111IeHNE U bubnnoreka [JOK

162 CUCTEMATHU3aIHs 3HAHUH 10 TEME https://m.edsoo.ru/7f416194
"lunamuka"
PesepBHslit ypok. O60011IeHNE U bubnmnorexa [JOK

163 cUCTEMATHU3aIHs 3HAHUH 10 TEME https://m.edsoo.ru/7f416194
"Craruka TBEpaoro tena"
PesepBuslit ypok. O60011eHMEe 1 bubnnorexka [JOK

164 CHUCTEeMaTU3alrs 3HaHUH 110 TEME https://m.eds00.ru/7f416194
"3aKOHBI COXpaHEHUs B MEXAHUKE"

165 Peseprubriit ypok. O6001eHuE 1 bubnmuorexa [JOK

cucreMaTrusanusa 3HAHWM II0 TEME
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"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM
Teopun"

https://m.edso0.ru/7f416194

PesepBublit ypok. O6o0mIeHnE 1 bubmuorexa [IOK

166 CHCTeMaTHU3alUsl 3HAHUH 110 TEME 1 https://m.edso00.ru/7f416194
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHHE U bubmuorexa [JOK

167 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 https://m.edso0.ru/7f416194
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"
PesepBusiit ypok. O60011eHNE U bu6mmoreka [IOK

168 cUucTEMAaTH3alysA 3HAaHUH 110 TEME 1 https://m.edsoo.ru/7f416194
"JnekTpuueckoe mose"
PesepBusiit ypok. O60011eHNE U bu6mmoreka [JOK

169 cUcTEMAaTH3alKsA 3HAHUH 110 TEME 1 https://m.edsoo.ru/7f416194
"[ToCcTOAHHBIN NEKTPUUECKUN TOK"
PesepsHblit ypok. O60011eHNE 1 bubnnoreka [JOK

170 CHCTeMaTu3anus 3Hanuii mo teme "Toku 1 https://m.eds00.ru/7f416194
B Pa3JIMUHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
B3auMoaeiicTBrE MOCTOSIHHBIX bu6mmoreka [IOK
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1 https://m.edsoo0.ru/7f416194
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHON MHIYKIUU. bu6mmoreka [IOK
2 [IpuHUUI Cyneprno3uii MarHUTHBIX 1 https://m.edsoo.ru/7f416194
nosiei. JImHuM MarHUTHOM MHIYKLIIUH
3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. 1 ]hStIf@-IHOTeKa LIOK
Oreir Dperena ps://m.edso0.ru/7f416194
4 Cuna Amriepa, eé HanpaBlIeHHE U 1 ]h5H6J.1H0TeKa LHOK
MOJTYTh ttps://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5 Pemenue 3anaq 1 https://m.eds00.ru/7f416194
6 [IpuMeHeHune 3akoHa AMrepa. L BH6JIIHOTeKa LOK
D IEKTPOM3MEPUTEBHbIE IPHOOPEI https://m.edsoo0.ru/7f416194
Cuna JlopeHua, e€ HanpaBlIeHHUE U bubmuorexa [IOK
v MOAYJIb. JIBHKEHNE 3apSKEHHOU 1 https://m.edso00.ru/7f416194
YacTUI[bl B OJJHOPOJHOM MarHUTHOM
nosie
bu6mmorexa [IOK
8 Pewienue 3anau 1

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

9 Pabora cuiisl Jlopeniia https://m.eds00.ru/7f416194
bubmuorexa [JOK
10 Pewenue 3a1au https://m.eds00.ru/7f416194
MarusuTtHoe 110Ji€ B BEIlIECTBE. bubmuorexa [JOK
11 DeppoMarHeTUKH, napa- u https://m.edso00.ru/7f416194
IMaMarHeTUKA
19 OCHOBHEIE CBOMCTBA ()€PPOMATHETHKOB. Brbmmorexa LIOK
TIprMeHeHH e (heppOMArHETHKOB https://m.edsoo.ru/7f416194
Permenne 3agaud mo reMme "MarautHoe Bub6mmoreka IIOK
13 Hore” https://m.edso0.ru/7f416194
Permenne 3agaud mo reMme "MarautHoe but6mmoreka [IOK
14 Hoe” https://m.edso0.ru/7f416194
15 SIBNeHne 2IEKTPOMArHUTHOM MHIYKIHHY. brbmorexa LIOK
TTOTOK BEKTOPA MATHHTHOH HHIYKIJHH https://m.edso00.ru/7f416194
bu6mmoreka [IOK
16 OC nHpyKumH https://m.eds00.ru/7f416194
3aKOH AMEKTPOMArHUTHOW WHIAYKIIUH bu6morexa LHOK
17 Dapajes https://m.eds00.ru/7f416194
BuxpeBoe anexktpuueckoe mnose. Toku bubmorexa [HOK
18 Dyxo https://m.eds00.ru/7f416194
19 O/J1C nHAYKIMH B IBHKYIIUXCS Brbmorexa [IOK

MMPOBOAHUKAX

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

20 Pemenue 3amau https://m.edsoo.ru/7f416194
bubmuorexa [JOK
21 [IpaBuso Jlenua https://m.edsoo.ru/7f416194
WupyktusHOoCcTh. Karymika bubmmoreka [IOK
22 WHYKTUBHOCTH B LIETIH TOCTOSIHHOTO https://m.edsoo.ru/7f416194
TOKa
SBnenne camounaykiuu. DJIC bubnunorexa [IOK
23 caMoMH YK https://m.edsoo.ru/7f416194
24 DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubanoreka IIOK
TOKOM. DIICKTPOMArHUTHOE MOJIE https://m.eds00.ru/7f416194
bu6mmorexa [IOK
25 Pemenue 3amau https://m.edsoo.ru/7f416194
OG600UIeHe ¥ CHCTEMAaTH3aINs 3HAHUM bubnnorexa [IOK
26 10 TeMe "DIIEKTPOJMHaAMHUKA" https://m.edso00.ru/7f416194
KontposnbHas pabora 110 Teme Bubnunoreka [IOK
2t "DnexkTpoauHamMuKa' https://m.eds00.ru/7f416194
28 Koneb6arenbnas cucrema. CBOOOTHBIE bubanoreka IIOK
kose6anus. [apMoHHUecKre KoTeOanHus https://m.eds00.ru/7f416194
29 KunemaTnueckoe U TUHAMHYECKOE bu6moreka LIOK
OIKCAHUE KOJIEeOATENbHBIX ABHKEHUIA https://m.edso0.ru/7f416194
30 DHepreTuyeckoe onucanue. BeiBon bubnuorexa [IOK

JAUHaAMHUYCCKOI'O OIMMCaHusA

https://m.edsoo0.ru/7f416194
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FapMOHUYECKHUX KOJIeOaHUI U3 MX
JHEPreTUYECKOTrO U KHHEMAaTHYECKOT O

OTIHCAHHUSI
bubmuorexa [JOK
31 Ammuntyaa u $aza kosnebanuii https://m.eds00.ru/7416194
[lepuon u yacrota konebanuii. [lepros bubmumorexa [IOK
MaJIBIX CBOOOTHBIX KOJICOAHMIA https://m.edsoo.ru/7f416194
32 MaTeMatuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA
33 3aryxaroliue KoieGanus. bubmiorexa [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edso0.ru/7416194
bubmuorexa [JOK
34 ABTOKOJICOAHHS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
35 Pemenue 3asaq https://m.edsoo.ru/7f416194
VYpoxk-koHpepennus "MexaHnueckue bubnuotexa [JOK
36 KOJIeOaHMs B My3bIKaJIbHBIX https://m.edso00.ru/7f416194
MHCTpyMeEHTax"
37 O6001IEHEe ¥ CHCTEMATU3AIINS 3HAHUI bubmiorexa [IOK
o Teme "Mexaunyeckue koneoanus" httDS//medSOOru/7f416194
38 DJIEKTPOMArHUTHEIE KOJIEOaHHS. but6mmoreka [IOK
Kose6aTenbHEIi KOHTYD https://m.edso0.ru/7f416194
39 ®opmyna Tomcona. CBsI3b aMILIUTYABI bubnmnorexa [JOK

3apsaa KOHACHCATOpa € aMHHHTYHOﬁ
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CHJIBI TOKA B KOJIEOATEILHOM KOHTYpE

https://m.edso0.ru/7f416194

3aKOH COXpaHEHMsI SHEPTUU B

bubmuorexa [JOK

40 :
HeaTBHOM KOJeOaTeNbHOM KOHTYpE https://m.edso0.ru/7f416194
3aTyxarouye 3JIeKTPOMarHUTHbIE bubmuorexa [JOK

41 KoseOaHus. BeIHYX/IeHHBIC https://m.edsoo.ru/7f416194
AIIEKTPOMAarHUTHbIE KOJIEOaHHS

42 [lepemennsblii TOK. Pesucrop u bu6morexa [HOK
KOHJEHCATOP B L[EMU MEPEMEHHOTIO TOKA https://m.eds00.ru/7f416194

43 Karymika MHIYKTHBHOCTH B LIETTH bubmuorexa TIOK
MepeMeHHOT0 TOKa https://m.edso00.ru/7f416194

44 3akon OMa 15t SJIEKTPHYECKOI Tenu bubmiorexa [IOK
MepEMEHHOr0 TOKa https://m.edso00.ru/7f416194
MoIHOCTh TEPEMEHHOTO TOKA. bubnnoreka [JOK

45 AMIUTUTYHOE U JEHCTBYIOIIEE https://m.edsoo.ru/7f416194
3HAUEHUE CHJIBI TOKA ¥ HAMTPSKCHHUSI

bu6mmoreka [JOK
46 Pe3onanc B 271eKTpHIECKOH enu https://m.edso00.ru/7f416194
bu6nmoreka [IOK

47 Pemenue 3aa4 https://m.edsoo.ru/7f416194
Wneansublif TpanchopmaTop. bubnuoreka [IOK

48 [IpousBoacTBO, Nepenaya u https://m.edsoo.ru/7f416194
noTpeOJIeHUE IIEKTPUIECKON SHEPrUn
DKOJIOTHYECKHE PUCKH TTPH bu6miorexa [IOK

49 https://m.edso0.ru/7f416194

MMPOU3BOACTBE JJICKTPOSHECPIUH.
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KynbTypa ncnosib3oBanus
3JIEKTPO3HEPIUU B TOBCEAHEBHOM
JKU3HU

bubmuorexa [JOK
50 Pemenne 3anau https://m.eds00.ru/7f416194
bubmuorexa [JOK
51 Pemenne 3anau https://m.eds00.ru/7f416194
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK
52 10 TeMe "DJIEKTPOMAarHUTHbIE https://m.edso00.ru/7f416194
KojcOanus"
£3 MexaHU4ecKUe BOJIHBI. bubmuorexa TIOK
XapakTepUCTUKH MEXaHHYECKUX BOJIH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
o4 CaoiicTBa MEXaHUYECKHX BOJIH https://m.edso00.ru/7f416194
bu6mmoreka [IOK
55 3ByK. XapaKTepHCTHKH 3BYKa https://m.eds00.ru/7f416194
56 WndpasByk n yasTpassyk. [llymosoe brbmorexa LIOK
3arps3HEHHE OKPYIKAIOMIEH CPEBI https://m.edso0.ru/7f416194
bu6mmoreka [JOK
57 Pemenne 3anau https://m.eds00.ru/7f416194
- DJIEKTPOMArHUTHBIE BOJHBI. U3iyuenue Brbmorexa [IOK
SMEKTPOMAFHHTHBIX BOJIH https://m.edsoo.ru/7f416194
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnmuotexa [JOK

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH
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[IIxana 31€KTPOMarHUTHBIX BOJIH.

bubmuorexa [JOK

60 [IpuMeHeHne IeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/7f416194
B TEXHHUKE U OBITY
[IpuHIIMIIBI PAAMOCBA3U U TEICBUICHUS. bu6mmoreka [IOK

61 Paguonokanus. DneKTpoMarHuTHOE https://m.edsoo.ru/7f416194
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
KontpoibHas paboTa 1o Teme bu6morexa [HOK

62 "Kone6anms 1 BoTHb" https://m.edso00.ru/7f416194

63 Caer. 3aKOH IPAMOJIMHEHHOTO bubmiorexa [IOK
pPaCTpPOCTpAHEHHS CBETA https://m.edso00.ru/7f416194
Pemienue 3agau Ha mpuMEHEHHE 3aKOHA bubnuorexa [JOK

64 IIPSAMOJIMHEMHOTO paclpOCTPAHECHUS https://m.edso0.ru/7f416194
CBeTa
Orpakenue cBera. [II10CKO€ 3epKao. bubmorexa IIOK

65 Cpepurieckoe 3epKaio https://m.eds00.ru/7f416194
[Tpenomnenue ceera. AGCOITIOTHBIN U bubnuoreka [IOK
OTHOCHUTEJIbHBIN I10KA3aTellb https://m.edsoo0.ru/7f416194

66 npenomiieHus. [loiHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbIN yroil MojaHoro
BHYTPEHHETO OTPaKCHUS
Pemenue 3aga4y Ha npuMeHeHUE bubnmnoreka [JOK

67 3aKOHOB OTPAXXEHUS U IPEITOMIICHUS https://m.edso0.ru/7f416194
cBeTa
Xon nyueii B mpusme. J{ucnepcus ceera. bubmorexa TIOK

63 https://m.edsoo.ru/7f416194

CnoxHbIN cocTaB Oenoro ceera. L{Ber
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JInn3bl. @OKyCHOE PacCTOSIHUE U

bubmuorexa [JOK

69 :
OIITHYCCKAS CHIIA JTHH3bI https://m.edsoo0.ru/7f416194
20 [TocTpoenue n300pakeHuii B JIMH3aX U Brbmorexa LIOK
UX CUCTEMaX. YBEIMUCHUE JINH3HI hitps://m.eds00.ru/71416194
Pemenue 3agau Ha noctpoeHue bubnmoreka [JOK
71 U300paKeHMA, TIOTY9aeMBbIX C https://m.edsoo.ru/7f416194
MIOMOIIIBIO JINH3
bubmuorexa [JOK
72 I'11a3 kak onruyeckas cucrema https://m.eds00.ru/7f416194
Pemenue 3anayu. [Ipenens bu6mmoreka [IOK
73 MPUMEHUMOCTH T€OMETPHUECKOMN https://m.edso00.ru/7f416194
ONTHKHU
24 CKOpOCTh CBETA U METOJIBI €€ bubmiorexa [IOK
U3MEpEHHS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
75 Aucrepcus ceta https://m.eds00.ru/7f416194
bu6mmoreka [IOK
76 Untepdepennus cpeta https://m.eds00.ru/7f416194
KorepeHTHbIE HICTOUHHUKH. Y CIIOBHS bubnmnorexa [JOK
177 HAOIIO/ICHUST MAKCUMYMOB U https://m.edsoo.ru/7f416194
MHUHHUMYMOB
bubmuoreka [JOK
8 Pemenne 3anau https://m.eds00.ru/7f416194
79 [Ipumenenue natepdepeHIum bu6mmoreka [IOK
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bubmuorexa [JOK
80 Tudpakius caera https://m.eds00.ru/7f416194
81 Judpakiuuonnas penéTka. Y cioBue bubmorexa [OK
HAOJIO/ICHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/7416194
bu6mmoreka [IOK
82 Pemenne 3anaq https://m.edso00.ru/7f416194
83 [TorepeYHOCTh CBETOBBIX BOJIH. Bub6mmoreka IIOK
Tonspusanus cBeta https://m.edso00.ru/7f416194
bu6mmoreka [IOK
84 Pemenne 3anaq https://m.edso00.ru/7f416194
bu6mmoreka [IOK
85 CBeToBBIC ABJICHHS B TIPHPOJIC https://m.eds00.ru/7f416194
86 O60011eHrEe U cUcTEMaTU3alis 3HaHUH bubmoreka [IOK
o Teme "Omnruka" https://m.edsoo.ru/7f416194
87 KouTposnbsHas pabora mo reme bu6morexa IIOK
«OTTHEKAY https://m.eds00.ru/7f416194
I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKOMN bubnuoreka [IOK
88 MEXaHUKU. 3aKOHBI 2JIEKTPOJUHAMUKH U https://m.edso00.ru/7f416194
MPUHIIAIT OTHOCUTEILHOCTH
89 [TocTynatel crienuanbHONU TEOPUU Bubmmoreka [OK
OTHOCHTENBHOCTH https://m.edso0.ru/7f416194
90 [IpocTpancTBEHHO-BpEMEHHOM bubnuotexa [JOK
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untepBail. [IpeobpazoBanus Jlopenua.
VcioBre MPUYNHHOCTH.
OTHOCHTEITBHOCTh OJTHOBPEMEHHOCTH.
3aMe/sIeHue BPEMEHH U COKpaIICHHE
JUTHHBI

DHEPrus U UMITYJIbC PEISATUBUCTCKON

https://m.edso0.ru/7f416194

bubmuorexa [JOK

91 :
qACTHIBI https://m.edsoo0.ru/7f416194
CBs13b MaccChl ¢ SHEPTUEH U UMITYITLCOM bubnuorexa [JOK
92 PENATUBUCTCKON YaCTULIBL. DHEPTHS https://m.edsoo.ru/7f416194
TTOKOSI
bu6mmoreka [IOK
93 PaBHOBECHOE TEIIIOBOE U3ITyYEHHE https://m.eds00.ru/7f416194
bubmuorexa [JOK
94 3akon cmemenys Buna https://m.edso0.ru/7f416194
o5 I'umore3a M. ITnanka o KBaHTaXx. bu6mmoreka IIOK
DOTOHI https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
96 OHeprust 1 UMITYJIbC (OTOHA https://m.edso0.ru/7f416194
97 ®orovddexr. Onbiter A. I'. CToneTosa. but6mmoreka [IOK
3axombl hoTodbdexTa https://m.edso00.ru/7f416194
YpaBHeHHne DUHINTEHA 111 bu6mmorexa [IOK
98 dororddekra. "KpacHas rpanuma” https://m.edso00.ru/7f416194
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bubmuorexa [JOK

JleOeneBa
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bubmuorexa [JOK
100 BonHoBbIE CBONCTBA 4aCTHI] https://m.eds00.ru/7f416194
Bosnbl ne bpoins. JnuHa BoaHbI A€ bu6mmoreka [IOK
101 Bpoiins u pazmepsl o6macTu https://m.edsoo.ru/7f416194
JIOKAJIM3AIUH JBUKYIICHCS YaCTHIIBI
bubmuorexa [JOK
102 KopmyckyisipHO-BOIHOBOM Jlyannsm https://m.edso0o.ru/7f416194
bubmuorexa [JOK
103 JAndpaxipst 51eKTPOHOB Ha KpUCTAIIAX https://m.edso0o.ru/7f416194
Crenuduka u3MepeHnid B MUKPOMHPE. bubnuotexa [JOK
104 CooTHo1ieHus HeonpeaenéHHOCTEN https://m.edso0.ru/7f416194
I'eitzenbepra
bu6mmoreka [IOK
105 Pemenue rpaduieckux 3anaq https://m.eds00.ru/7f416194
bu6mmoreka [JOK
106 Pemenne pacuCTHBIX 337124 https://m.edso00.ru/7f416194
KonTponbhas paboTa no remam: bubnmnoreka [JOK
107 "Ocnossl CTO", "KopmyckysipHO- https://m.edso00.ru/7f416194
BOJIHOBOM Jtyasin3m"
OMnBITHI IO UCCIIEJOBAHUIO CTPOEHHUS bubnuorexa [IOK
108 atoma. [lmanerapHas Mozaens aToMa https://m.edso0.ru/7f416194
Pezepdopna
109 [Toctymater bopa bubmmoreka [JOK
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https://m.edso0.ru/7f416194

Buast ciektpoB. CriekTp ypoBHE#

bubmuorexa [JOK

110 >HEpIUH aToMa BOTOPOJA https://m.eds00.ru/7f416194
pqp ~ CTOHTAHNOS M BbIHYiUICHHOE EtPtI:sH/P/Ir?]T:;{;? r(li/I;f416194
U3JTy4YEHHUE CBETA S :
bu6mmoreka [IOK
112 Jlasep https://m.eds00.ru/7f416194
Hyxnonnas monens sinpa ['eiizenGepra- bu6mmoreka [IOK
113 MBaHeHKO. 3apsi 1 MacCOBOE YUCIIO https://m.edso00.ru/7f416194
sapa. M3oTonbl. PagnoakTHBHOCTH
3aKoH paJIMOaKTUBHOTO pacraja. bubnuotexa [JOK
114 CBoiicTBa HOHU3UPYIOIIETO U3TyUCHHUS. https://m.eds00.ru/7f416194
Bnusinue pagnoakTUBHOCTH Ha JKUBBIE
opranusmsl. Jlozumerpus
DHeprus CBS3U HYKJIOHOB B SI/IpE. bubnnoreka [JOK
Snepusie cunbl. Jledekt Macchl siapa. https://m.edso00.ru/7f416194
S nepHble peakuu. AnepHble PEaKTOPBHI.
115 [Tpobnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOM DHEPrEeTUKH
Mertoas! perucTpalyy U UCCIET0BAHMS bubnnoreka [JOK
DJIEMEHTAPHBIX YaCTUILI. https://m.edso00.ru/7f416194
116 DyHIaMEeHTaJIbHbIE B3aUMO/ICUCTBUSI.

bapuoHBI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtanaapTHOU
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MOACIIH. KBapK'I‘JIIOOHHaSI MOACIb
aJI[pOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

117 .
sHeprus. EnuncTBo usmueckoit
KapTUHBI MUPA

118 Dtanbl pa3BUTHS aCTPOHOMHUH. Etil@-IHOTeKa LHOK
3HaueHUE ACTPOHOMUH ps://m.edso0.ru/7f416194
[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS bubnnoreka [JOK

119 0OBSICHEHUS IPUPOIBI KOCMHYECKHUX https://m.edsoo.ru/7f416194
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
UCCIIE0BAHUI
CoBpeMeHHbIE ONTUYECKHE TETIECKOTIbI, bubnnoreka [JOK

120 pasnoTeNecKomnbl, BHeaTMochepHas https://m.edso00.ru/7f416194
aCTpPOHOMUS
Bun 3Bé3gnoro Heba. Co3Be3aus, spkue bubnnoreka [JOK

121 3BE3/bI, INIAHETHI, UX BUJIMMOE https://m.edsoo.ru/7f416194
TIBUKCHHE
Comnneynas cuctema. CoHILe. bubnuotexa [JOK

122 ConneyHasi akTUBHOCTbh. VIcTOUHMK https://m.edso0o.ru/7f416194
sHeprun CosHIA U 3BE3]
3BE3/1bI, ©X OCHOBHBIE XapPAKTEPUCTUKH. bubnuotexa [JOK

123 Junarpamma "cnekTpajibHbIN Ki1acc — https://m.eds00.ru/7f416194
CBETUMOCTB"

bubmuoreka [JOK
124 3Be3/1bI TJIAaBHOM MOCIIEI0BATEIBHOCTH https://m.eds00.ru/7f416194
125 BuyrpenHee cTpoeHue 3BE3 1. bubnuorexa [IOK
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CoBpeMeHHbIE NPECTABICHUS O
MPOUCXO0XKACHUU U 3BOJoIMU CoJiHIIa 1
3BE3[. DTanbl )KU3HU 3BE3T

https://m.edso0.ru/7f416194

Muneunsiii [1yte — Hama ['anakTuka.

bubmuorexa [JOK

126 Tunel ranaktuk. Y€pHbIE OBIPHI B sApax https://m.edsoo.ru/7f416194
rajJaKTHUK
Bcenennas. Paciupenue BeeneHHoM. bubmuorexa [JOK

127 3akon Xab6mna. Teopus bonbmioro https://m.edsoo.ru/7f416194
B3pbIBA. PenMKTOBOE M3ITyueHHE

198 Macmra6nas cTpykTypa BeeneHHoiA. E;I@.IHOTeKa LHOK
MeTaramaKTiKa ps://m.eds00.ru/7f416194

bubmuorexa [JOK

129 Hepeménnsie npo6ieMbl aCTPOHOMHH https://m.eds00.ru/7f416194
®u3nyeckuil NPakTUKyM 10 TEME bubnnorexa [HOK
"HccnenoBaHre MarHUTHOTO TOJIS https://m.edsoo.ru/7f416194
MIOCTOSIHHBIX MarHUTOB" MJIH

130 "HccnenoBaHue CBONCTB
deppomarnetnkos" uimm "MccnenoBanue
JeCTBUS IOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"
Du3nUeCcKUul IPAKTUKYM I10 TEME bubnuoreka [IOK
"HU3mepenue cunbl AMiiepa" uiam https://m.edso00.ru/7f416194

131 "M3y4yeHne 3aBUCUMOCTH CHUJIBI AMIiepa
oT cuiibl Toka" unu "OnpeneneHue
MarHUTHON MHIYKIIMU Ha OCHOBE
u3MepeHus cuiibl Amrepa"

132 Du3n4eCcKuil IPAKTUKYM I10 TEME bubnuorexa [IOK

"UccnenoBaHue IBIEHUS
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AJIEKTPOMArHUTHON MHIYKIUMU'" WIIN
"OnpeneneHne HHIYKIIMUA BUXPEBOTO
MarHuTHOro 1moJjs"

https://m.edso0.ru/7f416194

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

133 CaMOMH] " "C6
YKIUH'" WU OpKa MOJIENHN
3JIEKTPOMAarHUTHOro reHeparopa”
Pu3n4eCcKuil IPAKTUKYM 110 TEME bu6mumorexa [IOK
134 "N3mepenue nepuojia CBOOOIHBIX https://m.edso00.ru/7f416194
KOJICOAHU HUTSHOTO U TPYKUHHOTO
MasiTHUKOB"
Du3NUeCcKuil TPAKTUKYM I10 TEME bubnuoreka [IOK
135 "IIpeoOpa3oBaHue YHEPTUU B https://m.edso00.ru/7f416194
IPYXKUHHOM MasiTHUKE"
Du3NUeCcKuil TPAKTUKYM I10 TEME bubnuoreka [IOK
"UccneqoBanue nepeMeHHOT0 TOKa https://m.edsoo.ru/7f416194
yepes3 MO0CIIEJ0BATENbHO COEINHEHHBIE
136 KOHJICHCATOp, KaTYIIKy U pe3ucTop”
wi "Hccnenosanue paboTsl
HCTOYHUKOB CBETA B LI€TIH IEPEMEHHOTO
TOKa"
®uznyeckuil NPakTUKyM IO TeME bubnnoreka [JOK
137 "N3ydyeHue napaMmeTpoB 3ByKOBOM https://m.eds00.ru/7f416194
BOJIHBI"
Pu3n4eCcKuil IPAKTUKYM 110 TEME bubmuorexa [IOK
"HM3mepeHue 1nokasaTeis npeoMICHHs https://m.edso00.ru/7f416194
138 crexna" wim "[lomyuenne n3o0pakeHus

B CHCTEME M3 TUIOCKOTO 3epKajia u
JTUH3E"
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139

140

Pu3n4eCKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuUMepe KUAKUX JIMH3)" UiIn
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarouUx JUH3"

DuU3nYeCKUi MPAKTUKYM 10 TEME

"HaGnronenue qudpakiumm,
uHTep(EPEHINHU U MOJIIpU3aliy cBeTa"

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUn
PENATUBUCTCKUX YacTULL (T10
dororpadusM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctossHHOM [lnanka Ha
OCHOBe HcciieioBaHus Gpotoadpgexra"
wnm "HMccnenoBanne 3aBUCUMOCTH CHJIBI
TOKA 4Y€pe3 CBETOAUO/L OT HaIlpsHKEHUA "

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

144

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue painoakTHBHOTO (OHA
C UCIIOJIB30BAaHUEM JJO3UMETpa" UIN
"H3yueHue noriomeHus 0eTa-4acTury
aTIOMUHUEM"

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

145

Pu3NYecKuil TPAKTUKYM 110 TEME

bu6mmorexa [IOK
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"HaOmroaenus 3B€31HOr0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTS OTIPEACIICHUS
MOJIOKEHHU S HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/IHS
CeBepHoro nonyuapus u sipkue
3BE3161" nin "HaOao1eHus B TEJIECKOI
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3HBIX CKOIIJICHHUI"

https://m.edso0.ru/7f416194

146

O00011IeHNEe U CHCTEMATH3aLKs 3HAHHUI.
Ponb pusuku u actpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YCIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

147

148

O06o00mIeHre U cucTeMaTu3aus 3HaHH.
Ponb u MecTo pu3MKHM M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06o0011eHNe U cucTeMaTu3alus 3HaHNH.
Posb ¢puznueckoil Teopun B
(GbopMUPOBAHNUHU NIPEJICTABICHUN O
(bu3nyecKoil KapTuHE MHpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

149

150

O0001IeHne 1 cUCTEMAaTU3AINS 3HAHUI
o teme "Kunemarnka"

O00011eHHE U CUCTEMATU3ALINS 3HAHUM

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
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o teme "Kuuemaruka"

https://m.edso0.ru/7f416194

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

bubmuorexa [JOK

L o reme "Mumamka” https://m.eds00.ru/7f416194

15 O600uIeHre ¥ CUCTEMAaTH3alNs 3HAHUI Bubmmoreka IIOK
1o Teme "CTaTHKa TBEPIOTO Terna’” https://m.edsoo.ru/7f416194
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK

153 110 TeMe "3aKOHBI COXPAHEHUS B https://m.edso00.ru/7f416194
MexaHuke"
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6mmoreka [IOK

154 110 TeMe "OCHOBBI MOJIEKYJIAPHO- https://m.eds00.ru/7f416194
KHMHETUYECKOU Teopun"
O0o01IeHre U CHCTeMAaTU3alns 3HAHUH bubnuorexa [JOK

155 no teme "Tepmonunamuka. TernoBbie https://m.edso00.ru/7f416194
MAaIITUHEI"
O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH bu6mmorexa [IOK

156 1o TeMe "ArperaTHble COCTOSTHHS https://m.edso00.ru/7f416194
BeniecTBa. @a3zoBbie epexoab"”
O00011IeHNE U CHCTEMATU3aLus 3HAHUI bubmorexa [IOK

157 1o Teme "DeKTpHIEcKoe more” https://m.edsoo0.ru/7f416194
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bu6mmoreka [JOK

158 1o Teme "I1oCTOSHHBIN 2IEKTPUYECKUI https://m.edso00.ru/7f416194
TOK"

150 O06001IEeHNE U cUCTEMATU3AUS 3HAHUH Bubmorexa [OK
1Mo Teme "TOKH B Pa3HIHBIX cpeiax” https://m.edso00.ru/7f416194

160 O0001IeHNEe U cucTEMaTH3alNs 3HAHUN bubmuoreka [JOK
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o teme "Maruutaoe moJe"

https://m.edso0.ru/7f416194

PesepBHeiit ypok. O600IICHHE 1

bubmuorexa [JOK

161 CHCTEeMaTHU3alus 3HaHUM 110 TeEMe https://m.edsoo.ru/7f416194
"DeKTpOoMarHuTHas UHIyKIus"
PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK

162 CHCTEMAaTU3alMs 3HAHUH 110 TeMe https://m.edso0.ru/7f416194
"Mexanudeckue Koacoanus"
PesepBuslit ypok. O60011eHNE U bu6mmoreka [IOK

163 CHCTeMaTH3alys 3HAHUH 110 TeMe https://m.edso0.ru/7f416194
"DJIeKTpOMarHuTHhIE KoyieOanus"
Pesepsublit ypok. O60011ieHMEe 1 bubnnorexa [HOK

164 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe https://m.edso0.ru/7f416194
"MexaHU4YEeCKHE U AICKTPOMAarHUTHBIE
BOJIHBI"
Pesepsublit ypok. O60011ieHMEe 1 bubnnorexka [JOK

165 CHCTEMAaTU3alMs 3HaHUH 10 TEME https://m.eds00.ru/7f416194
"Ontuka"
PesepsHblit ypok. O60011eHNE U bubnnorexka [JOK

166 CHCTeMaTH3alIMsl 3HAHUH 110 TEME https://m.edso00.ru/7f416194
"OcHoBel CTO"
PesepBHslit ypok. O60011eHNE U bubnmnoreka [JOK

167 CHCTEeMaTH3aIus 3HaHUM 110 TEME https://m.edso0.ru/7f416194
"KopnyckyssipHO-BOJTHOBOW Jyanu3m"
PesepBHrlit ypok. O6001ICHHE U bubnmoreka [JOK

168 cUCTEMATHU3aINA 3HAHUH 10 TEME https://m.edsoo.ru/7f416194
"®dusuka aroma"

169 Peseprubriit ypok. O6001eHue 1 bubnmuotexa [JOK

cHCTeMaTHu3allus 3HaHUM 110 TeMe



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

"®u3nKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YaCTHUIL"

https://m.edso0.ru/7f416194

PesepBHeiit ypok. O600ICHHE U
170 CHUCTEeMaTU3alKs 3HAHUH 110 TEME
"JnemeHTh! acTpoduzuku”
OBILEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO611eCTBO C OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» ®usuka. Mexanunka, 10 knacc/ Maxkuies I'.51., Cunsiko A.3., O01ecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00I1IECTBO
«M3narenbctBo «IIpocBenieHue)

» Gusuka. MonekynsapHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikumes .51,
CunsikoB A.3., O011ECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AknnonepHoe obmectBo «M3marenscTBo «IIpocBenieHne»

» ®usuka. Konebanus u Boausl, 11 xinace/ Makuies I'.4., Cunsgkos A.3.,
OO011eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
®dwusuka. 10 xkmacc. Meroauaeckoe mocobue k yueonuky [.51. Msakumena, A.3.

CuHsKOBa



®uzuka.l1 knacc. Merogudeckoe nocobue k yueonuky I'.51. Mskuiesa, A.3.

CUHSKOBA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

1. BuzneoonsiThl Ha ypokax. — Pesxum moctyma: http://fizika-class.narod.ru

2. Enunast koyutekmus udpoBBIX 00pa30BaTEIbHBIX PECYPCOB. — Pexkum
noctyna: http://school- collection.edu.ru

3. lHTepecHbIe MaTepHalibl K ypoKaM (DU3HMKH IO TeMaM; TECTHI 0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4. Iludposbie 0Opa3oBaTeNbHbIE PECYpChl. — PexxuM octyna:
http://www.openclass.ru

5. Enunas xomekmus udpoBbsIX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

6. @eaepanbHbIil IEHTP UH(HOPMAITMOHHO-00pa30BaTENIbHBIX PECYPCOB.

http://www.fcior.edu.ru/



7. Aunmanmu pusndeckux o0bekToB. http://physics.nad.ru/
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