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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE CpeaHero o0miero oopazoBanus pa3paboTaHa HA OCHOBE
MOJIOKEHU U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHON IMPOTPAMMBI,
npencraieHHbix B @I'OC COO, a Takke ¢ yuérom QenepanbHOil pabodelt mporpaMMmbl
Boctiutanus u KoHuenmuu npenogaBanust yueOHoro npenmera «®Dusnka» B 00pa3oBaTeIbHBIX
opranmsanusx  Poccuiickoit  ®Denepanuu, peaNM3yIONIMX OCHOBHbIE  00pa3oBaTEIbHBIC
IPOTPaMMBEI.

[Iporpamma 10 (¢u3uMKe ompenenseT o00s3aTelnbHOe IPEIMETHOE  COJEpIKaHHE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIBHOCTh H3YUEHHs] TEM U Pa3/eioB y4eOHOTO
npeaMeTa ¢ y96TOM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH y4eOHOTO TIpoiiecca,
BO3PACTHBIX 0cOOeHHOCTEHN oOyuatomuxcs. [Iporpamma o ¢usrke 1aét mpecTaBieHUe O HETsX,
coJiepKaHnu, oOIIel cTpareruy oOydeHusl, BOCIIUTAHUS M PAa3BUTHUSI 00yUJArOIINXCs CPEACTBAMU
yueOHoro npeamera «dusukay Ha yriryOJIEHHOM ypOBHE.

Nzyuenne xypca GU3MKKM yYrIyOJEHHOTO YPOBHS TIO3BOJISIET PEaM30BaTh 3aaauu
npodecCHOHATFHONW OpPUEHTAINH, HANPaBJICHO Ha CO3JaHWE YCIOBWH IS TPOSIBICHUS CBOUX
WHTEIUICKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH KaXIbIM OOydJaromuMmcsi, KOTOpbIE
HEOOXOIUMBI JJIs TPOJOJDKEHHS O00pa3oBaHUS B  OpraHu3alusax Hpo¢ecCHOHATBLHOTO
00pa3oBaHUs MO Pa3TMIHBIM (PU3UKO-TEXHUIECKUM ¥ HHYKEHEPHBIM CIEIIHATBLHOCTSIM.

B mporpamme mo (u3uke ONpeneNnsroTcs IUTAHUPYEMbIe pe3yabTaThl OCBOCHHS Kypca
(GU3MKK HA yPOBHE CPEeTHETO 00IIero 00pa3oBaHus: INIYHOCTHBIC, METAIIPEIMETHBIE, TPEIMETHBIC
(ma yrimyonéaHom ypoBHe). HaydHo-MeTo1070THYECKON OCHOBOM JIJIs1 pa3paboTKu TpeOOoBaHUMN K
JMYHOCTHBIM, METAlpeAMETHBIM M MPEIMETHBIM pe3ylbTaTaM OOYYarOIIUXCS, OCBOUBIIHAX
nporpaMMmy mo (U3MKE Ha ypOBHE CPEAHEr0 OOIIero oOpa3oBaHUs Ha YriayOJIEHHOM YPOBHE,
SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

[Iporpamma 1o ¢u3uKe BKIIOYAET:

IJIaHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (pU3UKU Ha yriIyOJIEHHOM YpOBHE, B TOM YHCIIE
MpeIMETHBIEC PE3yabTaThl MO rojiaM O0yUYEeHHUS;

coziepkanue yueOHoro npeamera «@u3nkay» 1o rogam oOy4eHHUs.

[IporpaMmma mo Qu3uke UMEET MNPUMEPHBIM XapakTep M MOXET ObITh HCIOJIb30BaHa
YUUTEISIMU (PU3UKH JUISI COCTABJICHUS CBOMX PabOUUX MPOTpamM.

[Iporpamma 10 Qu3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUHUTENEH W
MPEIOCTABIISIET BO3MOXKHOCTU JJISl pealiu3allid  Pa3jMYHbIX METOJUYECKUX MOAXO0JI0B K
MIpenoaBaHuio (GU3MKU Ha YIITyOJIIEHHOM YPOBHE MPHU YCIIOBUU COXpaHEHUS 0053aTeIbHON 4acTu
coJiep>KaHus Kypca.

®du3rKa Kak Hayka 0 HauboJee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYMAsl B KAUECTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIA BKJIaJ B CHCTEMY 3HAHUU 00 OKpPY)KaloIleM MHUpE.
HIkonpHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOIIUNA Ui €CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEeIMETOB, OCKOJIbKY (PH3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUIA, N3y4aeMbIX
XUMHeH, Ouonoruei, gusmueckoi reorpadueit u actpoHomueid. Vcnonb3oBaHne U aKTUBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUI OMpENeNuIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCHOPTA, OCBOCHUS KOCMOCA, TOIYYEHHs] HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBamu. M3ydeHue QU3MKM BHOCHUT OCHOBHOHM BKJIaJg B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHO!H KapTUHBI MHpa 00yyaromerocs, B GOpMUpPOBAHNE YMEHHI
MPUMEHATh HAyYHbII METO/1 IO3HAHUS MPH BHINOJIHEHUU UMHU YY€OHBIX UCCIIEOBAHUH.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeAHEro oOIero oopa3oBaHMs MOJIOKEH Psii UACH,
KOTOPBI€ MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOCHHUS.

Hoesa yenocmnocmu. B cooTBETCTBUU € HEM KypcC SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (M3MKHU, BKIIOUAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOM (PU3UKH.



Hoes zenepanuzayuu. B cooTBeTCTBUY C HEW MaTepuall Kypca GU3NKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBusercs (OpMUpOBAaHHME NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE H IOJIC.

Hoea cymanumapuzayuu. EE peanuzanys npeamnogaraeT UCIoJib30BaHUE TYMaHUTAPHOTO
MoTeHIMana GU3NIeCcKOi HayKu, OCMBICIICHUE CBSI3M Pa3BUTHs GU3UKH C pa3BUTHEM O0IIECTBa, a
TaKXKe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHIECKUMHU TIPOOIEMaMH.

Hoesa npuknaonoit nanpagnennocmu. Kypc dusuku yriyOoaéHHOTO YPOBHS MPEIOJIaraet
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHUYECKHX M TEXHOJIOTHYCCKHX MPUIOKECHUN W3ydeHHBIX
Teopuit W 3akoHOB. [Ipum 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX MPEACTABICHUM U
COBPEMEHHBIE TEXHHUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocusayuu peanusyercs IMOCPEICTBOM BBEICHHS 3JEMEHTOB COJEpXKaHUS,
MOCBSIIEHHBIX JKOJIOTHYECKHUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHIA, a TAKXKe 0OCYKICHHUS MPOOIJIEM PATMOHAIBHOTO TPHPOIOTIONE30BAHMS H
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHune copepKaHusl MPOTpaMMbl TI0 (PU3UKE TOJDKHO OBITh MOCTPOEHO Ha MPHHIIAIAX
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [l ¢pusuku peanuzanus STUX NPUHLIMUIIOB Oa3upyercs Ha
HCIOJIb30BAHUN CaMOCTOSITEILHOTO SKCIIEPUMEHTa KaK IOCTOSHHO JIEHCTBYIOLIEro (hakropa
yaeOHoro npouecca. g yriay0nEHHOTo YpOBHS —3TO CUCTEMA CaMOCTOSATEIbHOIO YIEHUYECKOTO
OKCTIEPUMEHTa, BKIIOYAIOMIETO (POHTAJIbHBIE YUYEHHYECKHE OMBITHI TPH HM3YYCHUHU HOBOTO
Martepuana, JabopaTopHble paboThl U paboThl npakTukyma. [Ipu 3TOM BO3MOKHBI ABa criocoda
peannzanuu GU3NYECKOro NpakTukyMa. B mepBoM citydae mpakTUKyM MPOBOAMUTCS MO0 B KOHIIE
10 u 11 xmaccoB, 1100 MOCIIe MePBOTO U BTOPOTO MOJTYTOAMH B KaXKJI0M U3 3TUX KJ1accoB. Bropoii
crocobd — 3TO MHTerpamus paboT MpakTUKyMa B CHCTeMY JabopaTOpHbIX padOT, KOTOpbIE
MPOBOJATCST B TIpoliecce u3ydeHus pazzaena (temsl). [lpu 3ToM moa paboTamu mpakTHKyma
MMOHMMAETCS CaMOCTOSITENIbHOE HCCIIEOBAaHUE, KOTOPO€ TMPOBOJIUTCS IO PYKOBOJCTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O6€3 TOMIAaroBO HHCTPYKITUH.

B nporpammMe mo ¢usnke cucTeMa YICHHYECKOTO SKCIIEPUMEHTA, JIAOOPATOPHBIX padoT U
MpPaKTUKyMa MpeCTaBlIeHa eAUHBIM NepedHeM. BpiOop TeMaTuku At STUX BUAOB YUEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4aCTHHKaMU 00pa3oBaTeIbHOIO Mpoliecca UCXOIS U3
OCOOCHHOCTEl MOYPOYHOIO IUIAHUPOBAHUS M OCHameHus kaOuHeta ¢usuku. [Ipu sToM
ofOecrieunBaeTcs OBJaJeHHE OOYYaAIOUUMUCS YMEHHUSIMH TMPOBOJUTH MpPSIMblE U KOCBEHHBIE
U3MEpEeHUs, UCCIEeIOBaHMs 3aBHUCHUMOCTEH (M3MYECKUX BEJIMYMH U IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yAensieTcsl PelIeHUI0 pacu€THBIX U KauyeCTBEHHBIX 3agad. [Ipu stom
JUIg pacu€THBIX 3a7ad MPUOPHUTETOM SBIISIIOTCS 3a/a4ll C SBHO 3a/laHHOM M HESBHO 3aJaHHOMN
(buznyecKoit MOAENBIO, TIO3BOJISIONINE IPUMEHITh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3zena Kypca, TaK M HHTETpUpPYd MPUMEHEHHE 3HAHMW W3 pasHbIX pasnenon. s
KaueCTBEHHBIX 3aJady MPUOPUTETOM SBJISIOTCS 3aJaHUs Ha OOBsSCHEHHUE/TIpeIcKa3aHue
MpoTeKaHus (PU3MUYECKUX SBICHUN M MPOLIECCOB B OKpY)KAKOIIEH KU3HU, TpeOyromue BbIiOopa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrnieueHn0 y4eOHOTO mpolrecca Kype (U3MKU YriiyOJ€HHOTO YpPOBHSI Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHMs IOJDKEH HM3y4aThCsl B YCIOBHUSAX MPEAMETHOro kKaOuHeTa. B kabunere
(bU3HMKHN T0KHO OBITH HEOOX0IMMOE TabopaTopHOE 000PYA0BaHKE IS BBHITIOTHEHHS YKa3aHHBIX
B MporpamMme mo (pusmke ydeHH4YeCKUX OMBITOB, JTA0OPAaTOPHBIX pabOT M pabOT MpakTUKyma, a
TaKXe IEMOHCTPALIOHHOE 000pYyI0BaHHE.

JlemoHcTpamoHHOEe 000pynoBaHue (opMHUpyeTcs B COOTBETCTBMM C MPUHIIUIIOM
MUHUMAJIbHON JOCTATOYHOCTH U 00€CIeYHBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO
(u3MKe KIIOYEBBIX JEMOHCTpAllMi Ui WCCIENOBAHHS HM3y4aeMBbIX SBICHHI M TIPOIIECCOB,
SMOUPHUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
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JIaGopaTtopHoe 0OOpyAOBaHHE ISl YYCHHMUYECKHX MPAKTHUYECKUX paboT (opmMupyercs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB M 00eCneumBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTuyeckre KOMIUIEKTHI JIaOOpPaTOPHOTO OOOPYIOBaHHUS JIOJKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJB30BAHUM AHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMU LIENSIMU U3y4€HUS GU3KUKU B 00111eM 00pa30BAHUU SBIISIOTCA:

(bopMupoBaHHE HHTEPECA M CTPEMIICHHS OOYJAIOUINXCSl K HAYYHOMY U3YyYSHHIO TIPUPOJIbI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS U (HOPMHUpPOBAHHE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3yYeHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(¢hopMHpoBaHHEe YMEHUH OOBACHATH SBJICHHUS C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMHpoBaHHE IPEICTABIECHUN O poJid GU3KKH U1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTHIA;

pa3BUTHE TPEICTABICHUHM O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaTbHOM
NEeSITEeIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HalpaBJIeHUN.

JlocTkeHne 3TUX Ieneld oOecreyrBaeTCsl PEeUIeHHEeM CIEAYIOUIMX 3aaad B Ipollecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

NpHoOpeTeHne CUCTEMBbl 3HAHUN 00 OOHmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKJIIOUAsE MEXaHUKY, MOJIEKYISIPHYIO GU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U
AJIEMEHTHI aCTPOPUHKY;

(dbopMupoBaHHE YMEHUI MIPUMEHATh TEOPETUYECKUE 3HAHUSA AJIs OOBSCHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJE U JUISl IPUHATUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HH;

OCBOEHME CIIOCOOOB PEIIEHHUs Pa3IMYHbIX 3a/1a4 C ABHO 33JaHHOH (PU3MUYECKON MOJIEINBIO,
3ajad, MOJpPa3yMEBAIOLINX CaMOCTOATENBHOE CO3JaHUE (PU3UYECKON MOJAENIH, aJeKBaTHOM
YCIIOBMSIM 33Jja4y, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M IPHHLUUIOB JEHCTBUA TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYXKAIOILYIO CpeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTENILHOIO IUIAHUPOBAHUS M IPOBEACHUS (DU3NYECKUX
SKCIIEPUMEHTOB, aHAJIM3a W MHTEpIpeTaluy HWHPOpMaluu, ONpEeAETIeHUs JAO0CTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl pa3BUTUS YMEHMH NPOEKTHO-HCCIIENOBATENbCKOM, TBOpUYECKON
NeSATeIIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON e TeIbHOCTH, CBA3aHHON C (PU3NKOM.

B cootBerctBuM ¢ TpedoBanussMu PI'OC COO yrny6néHHbIN ypoBeHb U3ydeHUs y1eOHOTO
npeamera «Pu3KKa» Ha YpOBHE CPEJHEro ooOuiero oopa3oBaHus BeIOMpaeTcs 00ydyarolMMUCH,
IUTAHUPYIOIIMMHU NPOJOJDKEHHE OOpa30BaHUS M0 CHEHUAIbHOCTAM (HU3UKO- TEXHUYECKOTO
npous.

Ha usyuenue pusuku (yriyOonéHHBIN YPOBEHb) HA YPOBHE CpeIHEr0 0011ero oopazoBaHus
otBouTcs 340 vacos: B 10 kmacce — 170 gacoB (5 yacoB B Hezeno), B 11 kmacce — 170 yacos (5
4acoB B HEJICITIO).

[Ipemyiaraemslii B mporpamme 1o (u3uKe nepedeHb J1adopaToOpHbIX U MPAKTHUECKUX padoT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYHMTENb JeJaeT BBIOOp MPOBENCHMS JIAOOPAaTOPHBIX PaboOT U
OTIBITOB C YYETOM MHIMBUAYAJIBHBIX OCOOCHHOCTEH 00yJaronuxcs.



COJEPKAHUE OBYUEHMUA
10 KJIACC

Paszpnen 1. HayuHblii MeTO MO3HAHNS IPUPO/IBL.

dmsuka — (QyHIaMEHTalbHAs Hayka O mpupojie. HaydHblii METOJ MO3HAHHS U METOMIBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUM.

DKCIIEpUMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. HabmroneHne u skCnepuMeHT B
¢busmke.

Crnioco0bl m3MepeHns (hU3NYECKUX BEIHYWH (QHAJIOTOBBIC M IU(PPOBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit pU3NIECKUX BEIUUUH (a0COIIOTHAS M1 OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUW U MPOIECCOB (MarepHalbHas TOYKa, aOCOJIIOTHO
TBEPAOE TENO0, UAcaIbHas )KUIKOCTh, UACaIbHBIN ra3, ToueuHblil 3apsaa). ['unoresa. dusnueckuii
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Ponp m mecto ¢u3uku B (PopMHpPOBAHUM COBPEMEHHON HAaydyHOM KapTHHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIFO/IEH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomut, npaKmMuKym.

N3mepenue cusbl TOKA M HAIPSKEHUS B LEMHU MTOCTOSIHHOTO TOKA IMPH MOMOIIH aHAJIO0TOBbIX
1 HU(GPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil naboparopueit mo ¢usuke. [Ipumepsl uzmMepeHus puznueckux
BEJIMYMH IIPU MOMOIIU KOMITbIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndyeckoe aABMKEHHE. (OTHOCHTEIBHOCTh MEXaHHYECKOTo JBWKEHHA. Cucrema
oTCu€Ta.

IIpsimas u oOpaTHas 3a7a4l MEXaHHUKH.

Paguyc-BekTop MaTepuanbHOW TOYKH, €r0 IPOCKIUU Ha OCH CHCTEMBl KOOPAWHAT.
Tpaexkropus.

Ilepemerienue, ckOpocTh (CpelnHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOU TOYKH, UX NMPOECKLUUU HA OCH CHUCTEMbl KOOpAUHAT. CIIOKEHHE NEPEMEILEHUN U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE IPSIMOIMHENHOE JBIDKCHHE. 3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUabHOW TOUKH OT BPEMEHH U UX IpaduKu.

CBobosaHOe najsieHue. Y cKopeHne cBOO0AHOro najieHus. JABuxkeHue Tena, OpoLIeHHOro o
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHUSI MaTepUaJIbHON TOYKH OT
BPEMEHU U UX IpaduKu.

KpuonuneliHoe aBuxeHue. J[BUKeHNE MaTEpUaIbHON TOUKH 10 OKPYKHOCTHU. YTJOBas U
nuHeWHas ckopocTh. [lepuon m uvacrota oOpamienus. LleHTpocTpemuTenbHOE (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBHOE) U NIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIHUIOMETP, JBHKEHHUE
CHAps/10B, LICTIHbIE, lIeCTepEHYAThIE U PEMEHHBIE ITepejau, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Monenb cucTeMsl OTCUYETA, WILTIOCTPALIMS KHHEMAaTHUYECKUX XapAKTEPUCTUK ABM)KECHHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeaenpbHoro nNepexoia U U3MEpEHNE MTHOBEHHON CKOPOCTH.

IIpeobpazoBaHue ABUKEHUH C HCHOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Teaa, OpOLISHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

HanpaiieHne ckopocTH NpH IBHKEHUU 110 OKPYKHOCTH.
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[IpeoOpazoBanme yriIoBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHMe MyTeH, TPACKTOPH, CKOPOCTEH JABHKEHHS OJTHOTO U TOTO K€ Teja B pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomui, npakmuKym.

N3yuenne HepaBHOMEPHOIO IBUKEHHUS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUs TIpy MPSAMOJIMHEMHOM  PABHOYCKOPEHHOM  JIBIDKEHHH  TIO
HAaKJIOHHOM IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBHYKEHUH.

N3mepenue yckopeHust CBOOOTHOTO MajieHHsl (PEKOMEHI0BAHO MCIIOJIb30BaHUE [TUPPOBO
nabopaTtopun).

W3yuenue nBuxeHus Tena, OpolIeHHOro Topu30HTaNbHO. [IpoBepka rumnoressl o npsmoi
MIPONOPLUMOHAIBHON 3aBUCHUMOCTH MEXAY JAIBHOCTBIO TOJIETA M HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenune aBuxkeHus Tesa o OKPYKHOCTH C MTOCTOSIHHOW 110 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEepuOJia OOpalleHHs] KOHWYECKOTO0 MasTHUKAa OT €ro
[1apameTpoB.

Tema 2. /lunamuxa.

[Iepssiii 3ak0oH HproToHa. THEpumanbHbie cructeMbl oTcuéra. [ IpMHIUMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHImn cynepnosuuuuy cuil.

Bropoii 3akoH HeroToHa 15151 MaTepUAIBHON TOYKH.

Tpernii 3akoH HproTOHA 1711 MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTECHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U NHEPTHOW MACCBHI.

Cunma TsOKeCTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOTHOTO TAJCHHS OT BBICOTBHI Haj
MOBEPXHOCTHIO IJIAHEThl M OT reorpaguueckod MmUpOThL. JIBMkeHHe HeOecHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBmXynierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenwe. Cuia TpPEHHUS CKOJBXKEHUS M CHJIA TPEHHUS TMOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Teja B XKUAKOCTU WIM Trasze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO ABUKEHUSI.

Hasnenue. 'uapocrarnueckoe aapieHue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: IMOAIIUITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CIIYTHUKOB.

Jemoncmpayuu.

Habmonenue nBM>KeHUs T B MHEPLMAIBHBIX U HEMHEPIUAIBbHBIX CUCTEMaX OTCUETA.

[IpyHUIKIT OTHOCUTENIBHOCTH.

Kauenne nByX UMIMHIPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIILHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME paBHOICUCTBYIOLIEH MTPUIIOKEHHBIX K TEJly CHJI C IPOU3BEICHUEM MACChI TEJa
Ha €ro YCKOpPEHHUE B MHEPLUAIbHOU CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOAbEME U TAJCHUH.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHHSL.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomuol, npaKkmuKym.

N3mepenune paBHOACHCTBYIOIIEH CHIT TPH IBMKEHUH OpYCKa MO HAKJIOHHOM MIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBHUCUMOCTH BpPEMEHH [BWKEHHS OpycKa MO HAKIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €0 MACCBHI.



HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKMHE U PE3MHOBOM
obpasie, oT ux aedopmarium.

W3yueHne BMKEHUS] CHCTEMBI TEJl, CBA3aHHBIX HUTBIO, IIEPEKUHYTOH uepe3 JErkuii OJI0K.

N3mepenue kodpdummenta TpeHus 1Mo BeITNIHHE YIIIOBOTO K0P PHUIIMEHTA 3aBUCIMOCTH
Frp(N).

WccnenoBanue ABmwkeHHs Opycka 110 HAKJIOHHOM IUIOCKOCTM C  IEPEMEHHBIM
KOA(QPHUIIMEHTOM TPEHHSL.

N3yuenue nBuKeHUs rpy3a Ha Bally ¢ TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynaTenbHOE U BpallaTelbHOE JIBMKEHUE TBEPJOrO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcH BpaileHus. [lnedo cuibl. CrnokeHue cui, MPUIOKEHHBIX K
TBEpIOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TEA.

VYcroitunBoe, HeyCTOWUMBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckre ycTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, petéryaTble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO TENA, UMEIOIIETO OCh BPAIlCHUS.

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3ydenune ycToMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO MIONIAb OTIOPHI.

Tema 4. 3akonsl coxpanenus 6 mexanuxe.

NMnynbsc mMaTepuanbHOW TOYKHM, CUCTEMBI MaTepHalbHBIX TOueK. L[eHTp macc cucrtemsl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbe cuiel 1 ”3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMXEHUE.

MoMeHT umIlylibca MarepuanbHOM TOukM. IIpencraBieHMe O COXpaHEHHH MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha ManoM M Ha KOHEYHOM HepemerieHud. ['paduueckoe mpencraBieHue
paboOTHI CHJIBI.

MOUIHOCTb CHJIBL.

Kunernueckass sHeprus mMartepuaibHOW TOUYKU. TeopemMa 00 M3MEHEHMM KUHETHYECKOU
SHEPIrUM MaTepPUAIbLHON TOUKH.

[loreHunaneHble U HenoTeHUMANIbHBIE cuibl. [loTeHuumansHas sHeprus. l[loreHunanbHas
SHeprusi ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAs HEPrusl Tejaa B OJHOPOIHOM
rpaBUTAlMOHHOM ToJie. IloTeHmanbHas 3Heprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOIO
mapa (BHyTpU U BHe 11apa). Bropas kocMuueckasi ckopocTh. TpeThsi KocMHUEcKas CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIMAIBHBIX CHUJ C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOUN SHEpIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnu ans HMOCalbHOM KUAKOCTH KakK CIEACTBHE 3aKOHA COXPAaHEHMS
MEXaHUYECKOHN SHEPTHH.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: IBM)KEHHUE PAKET, BOJOMET,
KONEp, MPYKMHHBIM MUCTOJIET, TUPOCKOII, PUIYpHOE KaTaHHE Ha KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITyJIbCa.

PeakTtuBHOE ABMKEHUE.



N3mepeHune MOIHOCTH CHJIBL.

W3meHeHne sHeprum Tesna Npyu COBEPLIEHUH padbOThI.

B3anMHuble npeBpallleHUs] KHHETUYECKOM M MOTEHUHMAIBHOM JHEPrui IpU IEUCTBUM HA
TEJIO CHJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MACHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npakmuxym.

N3mepenue ummynbca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJAEIH 3JEKTPOMOOUIIS U MOLIIHOCTH CHJIbI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHHs UMITyJIbca IIPU YIPYTOM B3aUMOJACHCTBUH.

N3mepeHne KNHETUYECKOW SHEPTHUH TeJla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE N3MEHEHUS IOTEHIIMAIbHON SHEPTUU MIPYKUHBI ¢ paOOTOMN CHIIBI TPEHUS.

Onpenenenre padoThl CUIIbI TPEHUS IIPU IBKEHUM TeJla [0 HAKIIOHHOM MJIOCKOCTH.

Paznen 3. Moseky/sipHasi puznka 1 TepMoIMHAMUKA.

Tema 1. Ocrogbl MoneKynaApHoO-KUHEMUYECKOT Meopuu.

OcHOBHBIE TOJIOKEHUSI MOJIeKyJIsipHO-kuHeTHueckol Teopuun (MKT), ux omnbiTHOE
obocHnoBanue. Juddys3us. bpoyHoBckoe nBmkeHHE. XapakTep IABUIKEHHUS M B3aUMOJICUCTBUS
yacTull BeniecTBa. MoJienu CTpoeHUs Ta30B, )KUJIKOCTEN U TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIlECTBA Ha OCHOBE 3TUX Mojened. Macca u pa3Mepsl Moisiekyn (aromoB). KommuecTBo
BemecTBa. [loctostHHass ABoraapo.

TemoBoe paBHoBecue. TemmepaTypa u crnocoObl e€ u3Mepenus. lllkama temmepaTyp
Lenncus.

Monens naeanbHOro ra3a B MOJIEKYJISIPHO-KHHETHUECKON TEOPUU: YaCTUIIBI Ta3a JABMKYTCS
Xa0THYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomOTHas TeMreparypa
(mkana Ttemmeparyp KenbBuna). 3akoH Jlamprona. M3ompomecchl B HICAIBPHOM Tasze ¢
MIOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. ['paduueckoe mpeacraBiieHne U30MPOIECCOB: U30TEPMa,
M30X0pa, n3obapa.

CBs3b MEXy JaBJICHUEM U CPEIHEN KUHETUYECKOW SHEPTUEN MOCTYATEIbHOTO TEMIOBOTO
JBUKCHHUSI MOJIEKYJ HJEalIbHOr0 ra3a (OCHOBHOE ypaBHEHHUE MOJICKYJSPHO- KUHETHYECKOH
TEOPHUHU UCATHLHOTO raza).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpeaHei
KHMHETUYECKOM 3HEprueil NoCTyNnaTeIbHOrO TEIVIOBOTO JIBUKEHHUS €€ YaCTHULL.

Texuuueckne ycTpoilcTBAa M TEXHOJOTMYECKHE TIPOIECCHI: TEPMOMETp, OapomeTp,
[OJIy4eHUE HAHOMATEPHAJIOB.

Hemoncmpauuu.

Mopenu ABUKEHUS YaCTHULL BELIECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuchio peanbHOro OPOYHOBCKOTO ABUKECHHS.

Huddy3us xunkocreil.

Mopens onsbita [lTepha.

[IpuTsikeHne MONeKyII.

Mogenu KpUCTAIIINYECKUX PELIETOK.

Habnronenue u uccneoBaHue H30MPOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomuol, npaKkmuKym.

HccnenoBanue mporecca yCTaHOBICHUS TEIJIOBOTO PaBHOBECHUS MPH TEIIIO00OMEHE MEXTY
ropstaei ¥ X0JIOJHOM BOJOM.

N3yueHne wu30TEpMHUECKOro Tpolecca (PeKOMEHJOBAHO HCHOJIb30BaHUE HUPPOBOH
nabopatopu).

N3yuenune n30X0pHOTro mporecca.



N3yuenne n3o6apHOro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmoannamuueckas (TI) cucrema. 3aganne BHEIIHUX YCIOBHH JUI TEPMOIMHAMUYECKON
cucreMbl. BHemHue u BHyTpeHHUe napamerpsl. llapaMeTpsl TepMOAMHAMUYECKON CUCTEMBI KaK
CpEIHHUE 3HAUYECHUS BEJIMYHH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauyano tepmoauHamuku. CaMonpou3BoiibHAs peslakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJAMHAMUKE — CHUCTEMAa YypaBHEHHWI: ypaBHEHHUE
MenneneeBa—Knanelipona ¥ BbIpaKE€HUE JUIsI BHYTPEHHEH SHEPIrHM. Y CIOBUS IPUMEHHMOCTHU
9TOM MOJENU: HHU3Kasg KOHIIEHTpAlMsl 4YacTHll, BBICOKME TeMIeparypbl. BelpaxeHue s
BHYTpPEHHEH HEPTUU 0JJHOATOMHOTO H/I€aIbHOIO rasa.

KBa3ucratnueckre u HecTaTHYECKHE TIPOIIECCHI.

OnemeHTapHas paboTa B TepMOoJuHaMUKe. Beruucienue paboTel no rpaduky npoiecca Ha
pV-nuarpamme.

Termonepenaya kak crnocod HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJMHAMHYECKON
cucTteMbl 0e3 coBepiieHus paboTsl. KoHBEeKIuS, TEMIONPOBOIHOCTD, U3ITyYEHHE.

KomnuectBo Ttemnotel. TeroémkocTe Tena. YaenbHas W MOJSIpHAs TEIIOEMKOCTH
BElIECTBA. YpaBHeHHEe Maiiepa. YenbHas TeIUIOTa CropaHus TOIUIMBa. Pacuér koimdecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquadbaTHOM MpoIiecce.

[lepBrlii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KonmyecTBo TemaoTel U paboTa Kak
Mepbl U3MEHEHUS] BHYTPEHHEHN dHEPTrun TePMOANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOOMHAMUKHM JUIi PAaBHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMMUYECKONW CHUCTEMbI MPOXOIUT €IUHCTBEHHas aauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoli 3ak0H TEpMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO IEpENaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kimaysmyc).
HeoOpaTtumocTs NpUpPOIHBIX MPOLIECCOB.

[Tpunmune! gerictBus TemioBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIT. [{ukn Kapno.

OKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JABHUrareiel. TemnoBoe 3arps3HeHHe
OKPYKAOILLIEN CPEJIBI.

Texnuyeckune ycTpOMCTBAa M TEXHOJIOIMYECKHE NPOLECCHI: XOJIOJWIBHUK, KOHIAUIIMOHED,
IU3ENIbHBIA U KapOHOpaTOpHBIM JBUraTenad, IapoBass TypOuHA, IOJydEeHHE CBEPXHM3KUX
TEMIIEpaTyp, YTWIM3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HACOCA,
yTUIM3alKsa OMOOPraHNYECKOTO TOIUIUBA JUIsl BEIPAOOTKH «TETJIOBOI U 3JEKTPOIHEPT HH.

Hemoncmpauuu.

V3meHeHue TeMiiepaTypsl IpH aAMadaTHYeCKOM pacuIMpeHHH.

Bo3nymHoe orauso.

CpaBHeHUE yIENbHBIX TEINIOEMKOCTEH BEILIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH 3HEpru.

HccnenoBanue aguabaTHOro mnporecca.

KoMnbroTepHble MOJENN TEMIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomuol, npaKkmuKym.

N3mepenue ynenbHON TENI0EMKOCTH.

Hccnenosanue npolecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mnporecca.

W3ydyeHne B3aMMOCBSI3M DHEPIUU MEKMOJIEKYIISIPHOTO B3aWMOJIEHCTBUS M TEMIIEPATYPHI
KHUIIEHHUS KUJKOCTEN.
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Tema 3. Azpecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[MapooOpazoBanne wu KoHjAeHcanus. VcrmapeHne W KHUINCHHE. YJIENbHAs TEIUIOTa
napooOpa3oBaHUsL.

Haceiennsie ¥ HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTb IIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00BbEMA HACBIILIEHHOTO
napa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxHocTbh Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbIe Tena. AHH30TPOIIHS CBOMCTB KPUCTAILIOB.
[InaBnenue u KpucTayM3amus. Y nejabHas Teriorta miaBiaeHus. Cyonumanms.

Hedopmaruu tBEpAOro Tenma. Pactskenwe m cxkartwe. Crosur. Monynes FOnra. Tlpenen
yrapyrux aegopmaruii.

TennoBoe pacmIMpeHue KUAKOCTEH U TBEPABIX Te, 00BEMHOE U JTUHEHHOE pacUIupeHuE.
AHTapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACITUPEHUS TEI
(Ha Ka4eCTBEHHOM YPOBHE).

[IpeoGpa3oBanue s3HEpruu B (ha30BbIX NEPEXOIax.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHOE HaTshKeHUEe. KoadpuimeHT moBepXHOCTHOTO HAaTsKeHHS. KanuuispHbie
siBNIeHUs. J[aBieHre 1oy MCKpUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

TexHuueckue yCTPOMCTBA W TEXHOJOTHMYECKHE TMPOIECCHI: JKUJIKHE KPHUCTAILIBI,
COBpPEMEHHBIE MaTePUAIIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACBIIICHHBIX MTAPOB.

Kunenue. Kunenve npyu NnOHMKEHHOM JABJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TIEHKAMH.

CmauunBanue.

Kanunnsipusie siBieHus.

Mo aeny HEHbIOTOHOBCKOM KU IKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BEIIeCTBA.

Buapr nedopmariuii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomul, npaKkmuKym.

N3ydeHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEH.

N3mepenue yaenpHOM TEMIOTHI IIABJICHUS JIbA.

N3ydeHne CBONCTB HACKIIIEHHBIX MTAPOB.

N3mepenue abCOIIOTHOM BIAXKHOCTH BO3/4yXa U OLIEHKA MAacChl TApOB B MOMEIIEHUU.

N3mepenue ko3 duirenta noBepXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOwnra.

HccnenoBanue 3aBucuMOCTH AeopMaiivii pe3suHOBOro o0pasia OT MPUIOKEHHON K HEMY
CHJIBI.

Paznen 4. DaekTpoanHaMuKa.

Tema 1. Dnexmpuueckoe noe.

DnekTpu3aius Tel U €€ NpOsABICHUS. DIIEKTpUUeCKUid 3apsia. J[Ba BUAA AIEKTPUUYECKUX
3apsoB. [IpOBOJHUKM, IUANEKTPUKA W TOJTYNPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps/l. 3aKOH COXPAHEHUS AIIEKTPUUECKOTO 3apsija.

B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuyeckoe noJie. Ero nelicTBue Ha 3JIEKTpUUECKHE 3apsiibl.
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Hanpsok€HHocTs  anektpudeckoro mois. IIpoOusiii 3apsn. JIluHumM HanpsskEHHOCTH
NIEKTpUYecKOoro nojis. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMATBHOCTD 3JEKTPOCTATUYECKOTO M0JIA. Pa3HOCTh NMOTEHLIMAJIOB U HANpSKEHUE.
[ToTeHumanpHas sHEprus 3apsiia B IEKTPOCTaTUUECKOM 1oJie. [loTeH1uan 3eKTpocTaTH4ecKoro
nosist. CBA3b HaNPSDKEHHOCTH NOJISL M PA3HOCTU MOTEHLMAIOB Ul AJIEKTPOCTATUYECKOTO MOJIS
(KaK OJHOPOJHOIO, TaK U HEOJAHOPOHOIO).

[IpuHIMT Cynepno3uUH AEKTPUIECKUX TOJIEH.

[lone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOH cdepbl. [lone paBHOMEpPHO
3apspKkeHHOTo 1o 00BEMy miapa. I[lose paBHOMEPHO 3apsDKEHHOW OCCKOHEUHOM TIIOCKOCTH.
KaprrHbl nMHUN HANPSPKEHHOCTH ATUX MOJIEH U SKBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOJHUKY B 3JEKTPOCTATUUECKOM I0JIE. Y CIOBUE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. J(uanekTpruyeckass pOHUIIAeMOCTh BEIIECTBA.

Konpnencarop. D1ekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO KOHAEHCATOPA.

[TapamenpHOE€  coenMHEHHME  KOHJeHcaTtopoB.  IlocnenoBarenpHOE — COEIMHEHHE
KOH/ICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

JIBr>keHre 3apsiKEHHOM YaCTUIBI B OJJTHOPOJHOM AJIEKTPUYECKOM TOJIE.

Texnuueckune yCTpONCTBA M TEXHOJOTHYECKHE IPOLIECCHI: 3JEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE DIIEKTPONIPHOOPOB, KOHJEHCATOPHI, reHepaTtop Ban e
I'paada.

Jemoncmpayuu.

Y CTpoiCTBO M MPUHINI ACUCTBUSA JIIEKTPOMETPA.

DNeKTpUUYECKOe MoJjie 3apsHKEHHBIX IaPHKOB.

DIEeKTpUYECKOE NOJIE ABYX 3APSKEHHBIX ITACTHH.

Mogens anekTpoctatuueckoro reaeparopa (Ban e ['paada).

[IpoBOAHUKY B 3NEKTPUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aluTa.

YCTpoiCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH  IJIOCKOTO  KOHJEHCATOpa OT IUIOIIAAW  IUIACTHH,
PAcCTOSTHUSA MEXY HUMHU U AUDJIEKTPUUYECKONW TPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOT0 MOJIS 3apsKEHHOTO KOH/IEHCATOPa.

3apszKka 1 pa3psika KOHIAEHCaTopa Yepes3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomaolt, RPAKMUKYM.

OueHka cui1 B3aUMOJIEHCTBUS 3apSHKEHHBIX TeEIL.

Habmronenue npeBparieHus SHEPTruu 3apsHLKEHHOTO KOHIEHCATOpa B SHEPTUIO U3ITyYEHUS
CBETO/IMO/1A.

N3yuenune npoTekaHus TOKa B LEMH, COAEPKALLEH KOHAECHCATOP.

Pacnpenenenrie  pa3HOCTM  MOTEHUHMANOB (HANPSOHKEHHS) TMPH  MOCIEIOBATEIEHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPa Ye€pe3 pe3UCTop.

Tema 2. IlocmosnHblil 31eKMpuyecKuili Mmox.

Cuna Toxka. [IoCTOSIHHBIN TOK.

VYciioBUSL  CyLIECTBOBAHUS IIOCTOSIHHOTO  JIEKTPUYECKOTrO TOKA. [ICTOUHMKM TOKa.
Hanpsioxenne U u 3/IC é.

3akoH Oma /17151 y4acTKa LIeTH.

DNEKTPUUECKOE COMPOTUBIIEHNE. 3aBUCUMOCTD COIIPOTUBIIEHHSI OJTHOPOIHOTO IIPOBOJIHUKA
OT €r0 JUIMHBI U IUIONIA/IN MOTIEPEYHOT0 CEUEHUs. Y IEIBHOE CONPOTHUBIICHUE BEIIECTBA.
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[locnenoBarenpHOE, NapalieIbHOE, CMELIAHHOE COEAMHEHHME IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckuXx nene. [lpasuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoymns—JIenna.

MOIIHOCTB 3EKTpUYECKOro ToKa. TenaoBas MOIIHOCTb, BbIAEIsAEMasl Ha pE3UCTOPE.

OJIC u BHyTpeHHEe CONPOTHBJICHUE HCTOYHMKA TOKA. 3aKOH OMma miga moJiHOM
(3aMKHYTOM) AJIEKTpUUECKOM 1enu. MOIIHOCTh UCTOYHHMKA ToKa. KopoTKkoe 3aMbIKaHue.

Konpaencarop B Lienu nocToOsIHHOTO TOKA.

Texnuueckue ycTpoilcTBa M TEXHOJIOTMYECKUE IPOLIECCHI: AMIIEPMETP, BOJIBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON SJHEPTUU.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HaPSHKEHMSL.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa OT HANpPSDKEHUS JUISL PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOIUO/IA.

3aBUCUMOCTh COINPOTUBICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, IJIOLIAIH
MONIEPEYHOT0 CEYEHUS U MaTepuaa.

WccnenoBanne 3aBUCHMOCTHM CWJIBI TOKa OT CONPOTUBJIEHHUS TMPH  IMOCTOSTHHOM
HaIpsHKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3aMblkaHMe TajJbBaHHYECKOIO 3JEMEHTAa M OLIEHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

Crioco0Os1 coeTMHEHUST ICTOYHUKOB ToKa, DJ{C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKTy IOJTIOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIETIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuKym.

HccnenoBanue CMEMIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoTUBIIEHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JJaMITbl HAKaIMBaHUSA.

VYBenuueHue mpezaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne 3/1C v BHYyTpEHHETO CONMPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJIC raibBaHMYECKOT0 3JIEMEHTa OT BPEMEHU ITPU KOPOTKOM
3aMbIKAHHU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXY ITOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJI€3HOM MOLTHOCTH HCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku 6 paznuunwlx cpeoax.

OnekTpuyeckas IPOBOAMMOCTb pA3JIMYHBIX BEHIECTB. OJIEKTPOHHAs IPOBOJUMOCTh
TBEPIBIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBJICHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxX1npoBOAUMOCTb.

DNeKTpUYeCKUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M TNPUMECHAs MPOBOJUMOCTh MOJIYIPOBOJIHUKOB.
CgoiictBa p—n-niepexoa. [loaynpoBoAHUKOBBIE TPHOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAs AMCCOLMALMS. DIEKTPOIIU3.
3akonbl Dapazes A AJEKTPOIIN3a.

OnekTpuyeckuii TOK B Trazax. (CaMOCTOSITENbHBIM W HECAMOCTOSTEIBHBIN pa3ps.
Paznuunble THIIBI caMOCTOSTENBHOTO pa3zpsana. Monuus. [1nazma.

TexHuueckre yCTpONWCTBA M MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psIHbIE JaMIlbl,
3JIEKTPOHHO-JTy4eBasi TpyOKa, MOJYMPOBOJHUKOBBIE MPHUOOPHI: AMOJM, TPAH3UCTOP, (OTOAMON,
CBETO/IMOJ, TalbBaHMKa, padUHUPOBAHWE MEAM, BbHIIUIABKA ATIOMHUHHUS, DIEKTPOHHAs
MHUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIIEHUSI METAJNIOB OT TEMIIEPATYPBHI.
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[IpoBOAMMOCTB JIEKTPOJIUTOB.

3axonsl anekrponnsa dapanes.

HckpoBoii pa3psi 1 IPOBOAMMOCTD BO3IyXa.

CpaBHeHUE IPOBOJUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSIS IPOBOUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomui, npakmuKym.

Hab6nronenue snexrpoinusa.

W3mepenue 3apsiia 0 JTHOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

Du3uYecKHil MPaAKTHKYM.

CriocoObl n3MepeHHst (U3MYECKUX BEJIHMYMH C UCTIOJIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢u3znuyeckux BenudyuH. OlleHKa TpaHuLl
MOTPEIITHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUIA, UCCIIEIOBAHNN 3aBUCUMOCTEN (PU3NUECKUX BEITHYHH,
MIPOBEpKa MPEJIOKEHHBIX TUNoTe3 (BBIOOpP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3lenax
«YYeHHUeCKUi FIKCIIEpUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

MexnpeaMeTHble CBA3H.

N3yuenne kypca ¢uzuku yriyoaéHHoro ypoBHs B 10 kiacce oCymIecTBISETCS ¢ yI4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMM MaTeMaTHKH, OHOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SIBJICHUE, Hay4dHbId (akT, rumnore3a, (u3nuyeckas BEIUMYHMHA, 3aKOH, TEOpHSs, HaOIIOACHHE,
JKCIIEPUMEHT, MOJIEITUPOBAHNE, MOJIEb, U3MEPEHUE, TOTPEITHOCTH U3MEPEHUN, U3MEPUTEIbHBIE
puOOpHkI, IU(POBast JTaAbOPaTOPHS.

Mamemamuka: pelieHWEe CHUCTeMbl ypaBHeHWH. JluneiliHas ¢yHKIus, mapaborna,
runep6oa, ux rpaduku u cBoiicrBa. TpuroHomerpruyeckue GyHKINHU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECTBO. BEKTOphl M HX MPOEKIHH HA OCH
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoje, AMpdy3us, ocMoc, TemI000MeH
JKUBBIX  OPraHM3MOB, TEIUIOBOE€  3arps3HEHHE  OKpYXKalolled  Cpelbl,  yTWInW3auus
OMOOPraHNYECKOTO TOILJIMBA JJISI BBIPAOOTKH «TEILIOBOW» M 3JEKTPOIHEPTUU, MOBEPXHOCTHOE
HAaTSHKEHHUE U KallWUIIPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SBJICHUS B )KMUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MOJy4YeHue HAHOMAaTEPUAJIOB, TEIUIOBbIE CBOMCTBA TBEPBIX TN, )KUIKOCTEH U
ra3oB, JKUJKHE KpUCTAJUIbl, DJJIEKTPUUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMALs, TAJIbBAHUKA, HJIEKTPOHHASE MUKPOCKOTIHSI.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHue JIBIKEHUN C HCIOIb30BAaHHEM MEXaHH3MOB, YUET CYXOro U
KUJKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMHU (KPOHIITEHH, peméTyaThie
KOHCTPYKIIMH), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHUSI MEXaHUKHU B TEXHUKE (TUPOCKOIL, BOJOMET
U JIpyrue), JIBUTaTellb BHYTPEHHEro CropaHusi, mapoBas TypOHMHA, OBITOBOW XOJOAWJIBHHUK,
KOHJUIIMOHEP, TEXHOJOTUM TIOJIyYE€HUS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
3NIEKTPONIPUOOPOB, Ta30pa3psAAHBIE JAMIIBI, TOIYIPOBOIHUKOBBIE TPHOOPHI, TabBAHUKA.

11 KJIACC

Pa3nen 4. DjiekTpoAHAMHUKA.
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Tema 4. Macnummnoe none.

B3anmoneicTBue NMOCTOSIHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJE.
Bexrop marauTHOM MHAYKUMK. [IpUHIMI Cyliepno3uIy MarHUTHBIX IOJIeW. JIMHUKM MarHUTHON
WH]TyKIIUH.

MarnuTtHoOe 10Jie MPOBOJHUKA C TOKOM (IIPSMOTO IMPOBOJIHMKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amrepa, e€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBiieHHE€ W MOIYJb. JIBMKEHHE 3apsHKEHHOW 4YacTHIbI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

MarnuTHoe nose B BeniectBe. DeppoMarHeTvky, napa- u JuaMardeTHKH.

TexHuueckre yCTpPOWCTBA W TEXHOJOTHYECKHE TPOIECCHI: MPUMEHEHUE TOCTOSHHBIX
MarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYIbTUMETpP, OJJICKTpOJBUTATENh SKOOW, YCKOpUTEIH
AJIEeMEHTaPHBIX YaCTHII.

Jemoncmpayuu.

KaptHa nMHUMH UWHIOYKIMA MarHUTHOTO TIOJIE TOJIOCOBOIO U MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMii MarHUTHOW WHIYKIWU TOJS JJIMHHOTO TPSMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKA C TOKOM.

B3anmojelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaGnronenune nBuxeHus mydka 2JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHUMT AEHUCTBUS IIEKTPOU3ZMEPUTETHHOTO TPHOOPA MAarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue MarHUTHOTO TOJISE HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (peppOMarHeTUKOB.

HccnenoBanue AeicTBUS NOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

N3mepenne cunbsl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKLIUHA Ha OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. InekmpomazHumnas UHOYKYuU.

SIBrieHMEe ANEKTpOMAarHUTHOW MHAYKUUH. [loTok Bekropa MarHUTHOM wHaykuuu. IJ1C
WHIYKIUU. 3aKOH 3JIeKTpoMarHuTHOM nuaykuuu ®apanes. Buxpesoe snekrpuueckoe nosue. Toku
dyxo.

O/JIC uHAyKIMH B TPOBOJIHUKE, JABHXKYIIEMCSI B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHocTh. Karylmika HMHAYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MArHUTHOTO TOJISI KATYHIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTpONCTBA M TEXHOJIOTMYECKHE MPOIECCHl: HHIYKIMOHHAs II€ub,
COJICHOU/I, 3alIUTa OT AIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

Jemoncmpayuu.

Habmtonenue siBieHUs 2IeKTPOMArHUTHOW MHTYKIIHH.

UccnenoBanue 3aBucumoctn OJIC MHAYKUMHM OT CKOPOCTM M3MEHEHHS] MarHUTHOIO
MOTOKA.

IIpasuiio JleHua.

[Tagenne maruuTa B amOMUHUEBOH (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.
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Uccnenosanue 3apucumoctu IIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHMs CUJIbI TOKA B
LeMu.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, RPAKMUKYM.

UccnenoBanue siBIeHUS 3JEKTPOMATHUTHOM UHIYKIIUH.

Ornpenenenre MHAYKIIMU BUXPEBOIO MAarHUTHOTO MOJISL.

UccnenoBanue siBICHUS CAaMOUHTYKITUH.

COopka MoeNH AMEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. KoJsieGanus u BOJIHBL

Tema 1. Mexanuueckue Koedanus.

Konebarenprast cuctema. CBOOOTHBIE KOJICOAHHMSI.

l'apmonnueckue  kosebanus.  KuHematnueckoe W JUHAMHUYECKOE  OIMCAHUE.
DHepreTUYECKOe ONMUCcCaHue (3aKOH COXpaHEHUSI MEXaHUYECKOM SHEepTrun ). BIBOA AMHAMUYECKOTO
OTIMCAHUs TAPMOHUYECKUX KOJICOAHUI U3 UX SHEPTETHUECKOTO M KHHEMAaTUUECKOTO OMMCAHUS.

Ammuuryna u ¢aza xonebanuil. CBs3b aMIUIMTYAbI KOJIEOAHUM HMCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJieOaHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u yactora kosiebanuii. [lepro Manbix cBOOOAHBIX KOJIEOaHUN MAaTEMaTUYECKOTO
MasTHUKA. [lepruoa cBOOOIHBIX KOJIeOaHUM TTPYKUHHOTO MasSTHHUKA.

[lonsiTne o 3aryxammx KojeOaHusx. BeHyxkAeHHbIe KoieOanus. Pe3onaHc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckne yCTpOMCTBAa M TEXHOJOTHYECKHE MPOIIECCHl: METPOHOM, Yachl, Ka4yelH,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3amuch KouedaTeILHOro ABKEHHS.

Habmonenue He3aBUCUMOCTH NIEPUOAA MaJbIX KOJeOaHUM rpy3a Ha HUTHU OT aMILIUTY/IbI.

HccnenoBanue 3aryxammux Kojie0aHUH U 3aBUCUMOCTH TepHoaa CBOOOHBIX KOJIeOaHU
OT COITPOTHUBJICHHUS.

UccnenoBanue konebGaHMii Tpy3a Ha MAacCUBHOW TPYXHHE C IENIbI0 (OPMHUPOBAHUS
Mpe/icTaBIeHU 00 uaealbHON MOJENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHHUS YHEPrUH MPH KoJIeOaHUsAX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUM.

Habmtonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, PAKMUKYM.

N3mepenue neproia cBOOOIHBIX KOJIEOaHUM HUTSHOTO U MPYKUHHOTO MassTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1¢ KoJIeOaHH Ha yIIPYroM MoJABecCe.

N3yuenue nBUKEHNS HUTSHOIO MasiTHUKA.

[IpeoOpazoBanHue 3HEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMINX KOJIEOAHHIA.

HccnenoBanue BBIHYKICHHBIX KOJCOAHU.

Tema 2. InekmpomazHumusle Konedanus.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJeOaHUS B HACATHHOM
kojebatenbHOM KOoHType. Popmyna Tomcona. CBs3b aMmIUIMTYIbl 3apsaia KOHAEHcCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUs YHEPTUH B UECATLHOM KOJebaTeTbHOM KOHTYPE.

3aryxaiue dJIeKTPOMarHuTHble KoyeOaHWs. BbIHYXJIEHHBIE 3IEKTPOMAarHUTHBIC
KOJIEOaHHUS.

[lepemenHbIli TOK. MOIIHOCT MEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEHCTBYIOLIEE
3HAYEHHUE CHJIBI TOKA M HAMPsHKEHUS TPU pa3audHOl (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpEMEHU.
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CuHyconJalbHbII IepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIIKa UHAYKTUBHOCTH
B LIENA CHHYCOMIAJIbHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKEHUU.

Wneanbublii Tpanchopmatop. IlpousBoacTBo, nepegaya u moTpeOIeHUE AIEKTPUYECKON
SHEPIUU.

DKOJIOTUYECKHE PUCKU NPU IPOU3BOACTBE 3EKTpo’Hepruu. KynbTypa MCHojb30BaHus
AJIEKTPO3HEPI MU B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKHME IIPOLECCHI: IEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiay.

Jemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuorpaMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroUMX 3JEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoIHyKIeHHbIE CHHYCOUTJAJIbHbBIE KOJICOAHUSI.

Pe3ucrop, karyiika HHAYKTUBHOCTH M KOHEHCATOP B LIENHU EPEMEHHOI0 TOKA.

Pe3onanc npu mocienoBaTeNnbHOM COEIUHEHMH PE3UCTOPa, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCaTopA.

YCTpoHCTBO M IPUHIIMI ACHCTBUA TpaHchopMaTopa.

Monenb IMHUY 3JIEKTPOIIepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuKym.

Nzyuenune tpancdopmaropa.

HccnenoBanue nepeMEHHOT0 TOKa 4epe3 MOCIeI0BaTENbHO COEAMHEHHBIE KOHAEHCATOP,
KaTYIIKY U PE3UCTOP.

Habntonenue 31eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl UCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMazHuUmMHbsle 60JIHbL.

MexaHudeckue BOJIHBI, yCIOBUS UX pacnpocTpanenus. [lonepednslie 1 mpo10JIbHBIE BOJIHBI.
[lepuon, ckopocTh pacnpoCTpaHeHUss U JJIMHA BOJHBI. (CBOMCTBAa MEXaHMYECKUX BOJIH:
OTpakeHHe, IpeJoMiieHue, nHTepepeHIus U TudpaKius.

3Byk. CkopocCTh 3ByKa. [ poMKoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/bl.

DIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS U3JIy4EHUs 3JEKTPOMArHUTHBIX BOJIH. B3anmHuas
OpPHUEHTALIUS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMATHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHUE, NOJIspU3alus,
uHTephepeHus 1 qudpaKius.

[lIkaa 37€KTPOMAarHUTHBIX BOJH. [IprMeHEeHue 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIIBI paguOCBs3H U TeNIeBUACHUS. Pannonokanus.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckre ycTpoWCTBa U MPAKTHUUYECKOE NPHUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pamap, paavonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpazByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHHUE MOTIEPEUHBIX U TPOJOIBHBIX BOJH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJeOaHHA.

HaGnronenue oTpaxkeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue natepdepeHnn u Tuppakiind MEXaHHYECKUX BOJIH.

AKyCTHUECKHI pE30HAHC.
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CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH W YacTOTOM
KOJICOAHHI.

HccnenoBanue  CBOWMCTB — JIEKTPOMArHUTHBIX — BOJIH:  OTPaXEHHUE,  IMPEIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyYECHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomul, npaxmukym.

N3yuenune nmapameTrpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHUsI 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHelHOE pacnpoCTpaHEHHE CBETa B OAHOpOJAHOM cpene. JIyu cBera. Toueunslit
HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbBl OTpakeHHs cBeTa. [locTpoeHue n300paxeHUl B IUIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeOMIIEHHUS CBeTa. AOCOJIOTHBIM  TMOKa3aTesb
npenomiieHns. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [IoCTOSIHCTBO 4YacTOTHI CBETa U
COOTHOIIEHHUE JUIMH BOJIH NP MEPEX0/ieé MOHOXPOMATUYECKOTO CBETA Yepe3 IpaHMIly paszeia
JIBYX ONTUYECKUX CPEel.

Xon nyueit B mpuzme. Jucnepcus ceera. CinoxHblil coctaB Oenoro ceta. L{Ber. [lonHoe

BHyTpeHHee oTpakeHue. [IpeenbHblil yro HOJHOTO BHYTPEHHETO OTPaXKEHHUS.

Cobuparonue W paccewBarolive JHH3bl. ToHKass JuH3a. DOKYyCHOE pacCTOSHHE H
ONTHUYECKasi CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PaCCTOSIHUSI TOHKOW cepruyecKoit
JIUH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTess MpeIoMIICHUsI.

dopmysia TOHKOM JIMH3BI. Y BEIINUEHUE, TABAEMOE JIMH30H.

XoJ Jiyda, IpOIIeANIEero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKON OCH.
[TocTpoenne n300pakeHUI TOYKH U OTpe3Ka MPSMON B COOMPAIOIINX M PACCEUBAIONINX JIMH3AX U
UX CHCTEMaX.

Onrtuueckue mpubopsl. Pazpemaromias crmocoOHoCTh. ['71a3 Kak onTHYecKas CHcTeMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBast onrtuka. HWurepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOM KApTHUHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1accuueckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. [udpakuumonnas pemérka. YcinoBue HaOMIOACHUS —TJIaBHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIyNa, MEPHUCKOIL,
(doToanmapar, MUKpOCKOIIL, MPOEKIIMOHHBIN anmapar, IpOCBETIIEHUE ONITUKH, BOJJOKOHHAsI ONTHKA,
nudpaKkIOHHAs PEIETKA.

Hemoncmpauuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue nmpenoMiieHus CBETa.

Habmtonenue noaHoro BHyTpeHHETo oTpaskeHusi. Moieinb CBETOBOIa.

HccnenoBanue Xo/1a CBETOBBIX ITyYKOB YEPE3 IUIOCKONAPAIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paskeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEIECKOTIA.

Habnronenue natepdepeHnnu cera.

HaOmroenne BETOB TOHKUX IIJIEHOK.

Habnronenue nudpakuuu ceera.

Nzyuenue qudpakiimoOHHOMN peIETKH.

Habnronenue audpaxiimoHHOTO CIIeKTpa.

18



HabGmonenue mucnepcuu cBeTa.

Habnronenue mosisipusanuu cBeTa.

[IpuMeHeHnue NOAAPOUIOB JISI U3YUCHUS] MEXAaHUUYECKUX HANPSKCHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npakmuKkym.

N3mepenue nokasaTesis IpeJoOMIICHUS CTEKIIA.

WccnenoBanue 3aBUCMMOCTH (POKYCHOI'O pacCTOSIHUS OT BEILECTBA (Ha MpUMEPE HKUAKUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSHHS PAaCCEUBAIOIINX JIHH3.

[omy4yenne n300paxeHHns B CHCTEME U3 TNIOCKOTO 3epKaja U JTMH3BI.

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeeCKONIMUECKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdEepeHINN U NOISIpU3aIIH CBETA.

N3ydenue nonsipu3anum CBeTa, OTPAXKEHHOTO OT IOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenne nuTepdepeHInm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJsX.

Ha6nronenue nucnepcum.

HaGnronenue u nccnenopanue qudpakiiMOHHOTO CIEKTpa.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonyuenue criekTpa U3IydeHHs CBETOIMO/1a IPU MOMOIIHU AU(PPAKIUOHHON PEIIETKH.

Paznen 6. OCHOBBI CIeNMAILHON TEOPHH OTHOCHTEIbHOCTH.

['panubl MPUMEHMMOCTH KIIACCMYECKOM MeXaHWKH. [locTynmatel cnenuanbHOM TEOopuHn
OTHOCHUTEJIHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanus  Jlopenma.  VYcimoBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHH M COKpalleHHe
JUIVHBI.

DHEPrusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBsA3b Macchl C SHEPrued W HUMIYJIbCOM PEISATUBUCTCKOM YAaCTUIBI. DHEPIrsl MOKOSI.

TexHnueckre yYCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE NPUEMHUKH,
YCKOPHUTENHN 3apsKEHHBIX YACTHII.

Y4eHnuecKkuit SKCIepUMEHT, JJabopaTopHbIE pabOThI, TIPAKTUKYM.

Omnpenenenrne UMIYJIbca U SHEPTUU PEISATUBUCTCKUX 4yacTHIl (1o ¢otorpadusM TpeKkoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHho-801H0601 Oyaiusm.

PaBHOBecHOE TemIoOBOE H3NIydyeHHE (M3IIydyeHHe aOCOJIIOTHO YEPHOTO Tena). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMITYJIbC POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHbl hoTodrdhdexra. YpaBHeHue DifHIITEHA
st potordderra. «KpacHas rpanuiay dpotodaddexra.

JlaBnenue cBeTa (B YacTHOCTH, MJaBJIGHWE CBeTa Ha aOCOIOTHO TMOTJIOIIAMIIYI0 U
abcoI0THO oTpaxkarolryro nosepxHocts). OnbiTel 1. H. Jlebenena.

BosHoBeie cBoiicTBa wacTtuil. Bosnbl ge bpoins. JlnuHa BoaHbI ae bpoitns u pazmepsl
o0rnacTu JoKaIu3auu IBIxKyIieics yactuibl. KopmyckynsapHo-BoaHOBOU ayanusm. Judpakuus
AJIEKTPOHOB HA KpHUCTaJIax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomeHus HeomnpenenénHoctelt ['eiizenOepra.

TexHuueckre ycTpoicTBa M TEXHOJIOTMYECKHE IMPOIECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
(boTomaTUMK, TYHHEIBHBIN MHUKPOCKOII, COJIHEYHAas OaTapesi, CBETOAUO/I.

Jemoncmpayuu.

@013 PeKT Ha yCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (oTodddekra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHHS ITOJIYTIPOBOIHUKOB OT OCBELIEHHOCTH.

19



Ceerommo.

Counneunas 6atapest.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomui, npakmuKym.

HccnenoBanue doropesucropa.

N3mepenue nocrosinHoi [nanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOIMO/T OT HAIIPSHKEHUS.

Tema 2. @uzuka amoma.

OMBITHI IO KCCIIEIOBAHUIO CTpoeHUs aToMa. [1nanerapnast monens atoma Pesepdopna.

[octynater bopa. M3nydenne u morjomnieHre (OTOHOB MPHU TEpexojie atoMa ¢ OJHOTO
YPOBHS SHEPTUHU HA APYTOM.

Bunel ciextpoB. CriekTp ypoBHEW 3HEPrUu aToMa BOJIOPOAaA.

CrioHTaHHOE W BBIHYXCHHOE H3TydeHue crera. Jlazep.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECChI: CHEKTPAJIbHBIM  aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens omnbita Pezepdopna.

Habntonenne nuHeiuaTeiX CIEKTPOB.

YCeTpoiCTBO U ACUCTBUE CUETUYMKA HOHU3UPYIOIINX YACTHII.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3ITY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuKym.

Ha6nronenue nuHE9aToro cnekrpa.

HccnenoBanue criekTpa pa3pexeHHOro aTOMapHOTO BOJAOPO/Ia U U3MEPEHHUE MOCTOSTHHON
PunGepra.

Tema 3. Duzuxka amomHo20 A0pa u I1eMEeHMAPHBLIX YACHUY,.

Hyxnonnas moxens smpa I'eitzenbepra—MBanenko. 3apsy siapa. MaccoBoe 4mclio siapa.
N3oronsLl.

PannoaktuBHOCTH. Asb(a-pacnaa. DIEKTPOHHBIN W MO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITy4eHHE.

3aKOH paJuoaKTUBHOIO pacnaaa. PaauoakTtwBHBIE H30TONBI B mpuponae. CBoiicTBa
HMOHHU3UPYIOIIET0 u3IydeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPraHU3Mbl. ECTeCTBEHHBIM
¢don uznyuenus. Jlosumerpusi.

DHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jle@ekT macchl sapa.

SAnepubie peaknuu. JleneHue wu cuHTe3 sAnmep. SnmepHbie peakTophl. [IpoGiembl
VIOPaBIsEMOTO TEPMOSICPHOTO CHHTE3a. OKOJOTHYECKHE AaCHEeKThl Pa3BUTHUS  SICPHOM
SHEPIreTUKH.

MeTo bl perucTpaiyy U UCCIe0BaHUS AIEMEHTAPHBIX YacTHII.

OyHaaMeHTanbHbIe B3auMOJIeHCTBUS. bapuonsl, Me30oHbl U JenToHbl. [IpeacraBineHue o
CrangaptHoit Moaenu. KBapk-TitooHHast MOJIENb aIPOHOB.

®usuka 3a npeaenamu CtanaapTHoU Mojaenu. TéMHas MaTepus U TEMHAs SHEPT UL

EnunctBO (huznueckoit KapTUHBI MUpA.

Texuuueckue ycTpoiicTBa M TEXHOJOTHMYECKHUE MPOIECCHI: NO3UMETp, kamepa BuibcoHa,
SJIEPHBIA  pEaKkToOp, TEPMOSJEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAs
ToMorpagusi.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomaol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (poTorpadusim).

HccnenoBanue paJuoakTUBHOTO ()OHA C HCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue noriomieHus 0eTa-4yacTull aTlOMUHHEM.

Pa3znen 8. Di1eMeHTBI aCTPOHOMMM M ACTPO(PU3NUKH.
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Oransl pa3BuTUs acTpoHoMuM. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUEHNE ACTPOHOMMUH.
[TpruMeHUMOCTh 3aKOHOB (PU3HUKH 11 O0BSICHEHUS IPUPOJIEI KOCMHUYECKHX OOBEKTOB.

Metonpl acTpoHOMHYECKMX uccieqoBaHuil. COBpEMEHHBbIE ONTHUYECKUE TEJECKOIIBI,
panuoTenecKonsl, BHeaTMoc(hepHas aCTpOHOMHSL.

Bun 3Bé3aH0r0 HebOa. Co3Bes3aus, ipKue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JBIKCHHE.

ConneuHas cucrema.

Comnnie. ConHeunas akTUBHOCTbB. Mctounuk sHeprun CoJiHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. /[luarpamma «CreKTpajibHbIN KIIACC — CBETUMOCTbY.
3BE3/1bl IIIaBHOW MOCJIEIOBATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY» JJIsl 3BE3]I IVIaBHOM
[OCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHBIE NPEIACTABJIECHUA O
MIPOUCXOXKAEHUU U 3BoJronn CoJlHLIa U 3BE31. DTarnbl KU3HU 3BE3L.

Mneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue n apumxenne Comnnina B [Nanaktuke. TUb
rajiakTuk. PanmoranakTuky u kBasapbl. YEpHBbIE bIPHI B SApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Pazberanue ramaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménneie npoOieMbl acTpOHOMUH.

Yuenuueckue naoniooenus.

Habmtonenus 38E€31H0r0 HeOGa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUTSI OTIpeIeTICHH S TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J]aTy: OCHOBHbBIE
co3Be3iusi CeBepHOTO MOTyIIapHsl U SIPKUE 3BE3bI.

Ha6mronenus B Teneckon JIyHbl, mi1aHeT, TYMAaHHOCTEH U 3BE3HBIX CKOTUICHU.

Du3uYecKHil MPAKTHUKYM.

CriocoObl u3Mepenust (M3MUECKUX BEIUUUH C MCIOIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  H3MepeHud  Qusmyeckux BeauuuH. OIneHka TpaHUIl
MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPECHHA, UCCIICIOBAHNN 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH,
MPOBEpKa MPEJIOKEHHBIX TUIOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pazJienax
«YYeHHUeCKU IKCIIEPUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

Oo6o0maroniee MoBTOPEHUE.

O6o0menne U cucTeMaTu3alusi COJEp)KaHus  pa3fenoB  Kypca «MexaHuKay,
«MounekynspHas (QuU3MKa U TePMOJIMHAMUKA», «DIeKTpoauHamuka», «KonebaHus v BOJHBIY,
«OCHOBBI CIIEUMANBHON TEOPUU OTHOCUTEIbHOCTWY», «KBaHTOBas ¢Qusuka», «IeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢usuku u acTpoHOMHHM B IKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLUUAIBHON H
3THYECKOH cepax IesTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOU
HAyYyHOW KapTHHE MHpa, 3HAYEHHUE OIMUCATENbHOM, CUCTEeMATU3HPYIOLIEH, OObSICHUTEIBHON U
MPOTHOCTUYECKOW (YHKUUN (PU3NUECKON Teopuu, poib (u3ndecKoil Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHUH 0 (PU3HUECKOil KapTHHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeamMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yrnyonénHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yuéToM
coJiepKaTelbHbIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUA, C6AZAHHDBIE C UZYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
sBJICHHE, HAy4HbIM (akT, rumote3a, Qu3MUecKas BeIWYHMHA, 3aKOH, TEOpHs, HaOIIOAEHueE,
9KCIEPUMEHT, MOAEIUPOBAHUE, MOJIENb, U3MEPEHUE, IOIPEIITHOCTH U3MEPEHUI, N3MEPUTEIIBHbBIE
npubopsl, nudposas sadoparopusi.
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Mamemamuka: penieHue cucTeMbl ypaBHeHUi. Tpuronomerpuueckue (GyHKIUU: CHHYC,
KOCUHYC, TAHI€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO. BekTopbl M HX
MPOEKIIMK Ha OCH KOOPIMHAT, CIOKEHHE BEKTOPOB. IIpoW3BOIHBIC 3lEMEHTApHBIX (DYHKUIHU.
[Tpu3Haku moo0us TPEYTOIBHUKOB, ONPEACICHNE TUIOIIAAN TUIOCKUX (GHUTyp B 00bEMa Tell.

buonozua: snekrpudeckue IBICHUS B )KUBOU IPUPO/IE, KOJleOaTeNbHbIE IBUKEHUS B )KMBOM
MPUPOJIE, SKOJOTMYECKHE PHUCKH IpPH IPOU3BOACTBE AIIEKTPOIHEPIHM, DIECKTPOMArHUTHOE
3arpsi3HEHUE OKPY)KAIOLIEH Cpenbl, yAbTpa3ByKOBas AMArHOCTHKA B MEIUIIMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumusa: CTpoE€HUE aTOMOB U MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPaAJIbHBIN aHaIu3.

T'eozpaghus: MarHUTHBIC TIOMIOCA 3E€MIIH, 3aJICKW MArHUTHBIX pyd, (PoTOChEMKAa 3eMHOMN
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHeHNE MOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENb
SxobOu, reHepaTop IEPEMEHHOIO TOKa, HWHAYKIMOHHAs TeYb, JMHUM DJEKTpoliepenad,
ANIEKTPOJIBUraTeNNb, pajap, paAuoONpUEMHUK, TEJIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yIbTPa3ByKOBasi IUArHOCTHMKAa B TEXHMUKE, INPOEKIUOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
COJIHEYHasl Oarapesi, CIyTHUKOBbIE IPUEMHUKH, sIEPHAst SHEPTETUKA U HKOJIOTMUECKHE ACTIEKThI
e€ pa3BUTHSL.
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA [TPOT'PAMMBI 110 ®U3NKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJabTaThbl OCBOCHHs ydyeOHOTO mpeamera «DU3uKay JT0JDKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTpPEHHEU
MO3ULMEN TMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALlMM, IO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM POCCHHCKOTO OOINECTBa, pPACHIMPEHHE
’KHU3HEHHOTO OTIBITa M OIBITA JEATEIFHOCTH B MPOIECCE peau3allil OCHOBHBIX HAIlpaBJICHHUH
BOCIIMTATENILHON ATEIILHOCTH, B TOM YHCJIE B YaCTH:

rPaKIaHCKOr0 BOCTIUTAHUS:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIUU OOyJaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;
® TPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKIX TYMAHUCTHIECKUX U IEMOKPATHIECKUX
IIEHHOCTEM;
® TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B MHTEPECAX I'PaXkTaHCKOTO OOIIECTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIlnu;
e yMEHHE B3aMMOJCHCTBOBATH C CONMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,
® TOTOBHOCTb K TYMaHUTapHOM M BOJOHTEPCKOU JIEATEIILHOCTH.
NaTPHOTHYECKOT0 BOCITUTAHUS:
* chopMUPOBAHHOCTH POCCUICKON I'paXkAaHCKON UIEHTUYHOCTH, TaTPHOTU3MA;
® [ICHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e CcpOpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBE/ICHMS;
e CrI0COOHOCTB OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILICHHSI, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI ¥ LIEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUEHOTO;
® 0CO3HaHME JINYHOTO BKJIJIa B IOCTPOCHUE YCTONYNBOTO OyAyILEro.
3CTETHYECKOr0 BOCIIMTAHUSA:
® HCTETHMYECKOE OTHOUIEHHE K MHpY, BKJIIOYas 3CTETUKY HAay4yHOIO TBOPYECTBA,
IPUCYLIETO (PU3MUECKOM HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:
® JUHTEpeC K pa3IMyHbBIM cdepam Npo(EecCUOHAIBHONW NesITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOHN M TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIM BbIOOp OyayIeit
npodeccuy U peain30BbIBATh COOCTBEHHbIE )KU3HEHHbIE IIJIaHbI;

® TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHUIO B 001acTH PU3UKU HA

IPOTSHKEHUU BCEH JKU3HU.
3KO0JI0THYEeCKOr0 BOCIIUTAHUS

e chOpPMUPOBAHHOCTb HKOJOIMUECKONW KYJIbTYpPbI, OCO3HAHHE IJI0OOAIBHOIO XapakTepa

9KOJIOTHYECKUX MTPOoOIIeM;

® [UIAHUPOBAHHE U OCYIIECTBJICHUE ACHCTBHUI B OKpY»Karolllell cpeie Ha OCHOBE 3HAHMS

1esiel yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

® pacUIMpEHHE OIBITAa JEATEIbHOCTH HKOJOTMUECKOM HAampaBIeHHOCTH Ha OCHOBE

UMEIOIINXCS 3HaHUH 1o pU3HKe.
LHEHHOCTH HAYYHOI'0 O3HAHUS:
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c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHME LEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOLIECCE H3YyUCHHS
(GU3UKKH  OCYIIECTBJIATH  MPOEKTHYIO M HMCCIEIOBATEIbCKYIO  JICATEILHOCTD
WHAWBHUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHHUBEpPCAJAbHBIC yqeﬁnble JeHCTBUS
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSTENBHO (HOPMYIMPOBATh U aKTyaIH3HpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENENATh LENH IEATEIbHOCTH, 3a/1aBaTh apAMETPbl U KPUTEPHUH UX TOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTHM M IPOTHUBOPEUMS] B PACCMATPUBAEMbIX (PU3MUECKHUX
SIBIICHUSX;

paszpalaTbIiBaTh IUIaH pEUICHHS MpoOieMbl € Y4€TOM aHaIW3a HMEIOIMIMXCS
MaTepHaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKH ITOCIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh M BBHINOJHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJIEHHE IPU PELLICHUH KU3HEHHBIX POOIeM.

ba3oBble ucciaenoBaTeabcKue AeHCTBUS:

BJIQJICTh HAyYHON TEPMHHOJIOTHEH, KITFOUEBBIMU TMOHATHSIMHU B METOJaMU (pr3muecKoi
HaYKH;

BJIQJICTh HAaBBIKAMH YI€OHO-UCCIIEI0BATEILCKOM M IPOSKTHOM NESITETHHOCTH B 00aCTH
(GU3UKH, CIIOCOOHOCTEIO W TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pemieHusl 3ama4  (PU3UYECKOTO COJACPIKAHHsI, MPUMEHEHHIO pa3jIMYHBIX METOJIOB
TTO3HAHUS;

BIIQJICTh BUJAMHU JESITEIHHOCTH TI0 IMOJYYCHUIO HOBOTO 3HAHHS, €0 MHTEPIPETAIHH,
peoOpa30BaHUIO0 U IPUMEHECHHUIO B PA3IMYHBIX YUYEOHBIX CHUTYAIIUSAX, B TOM YHCIIE IIPH
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HHU3UKH;

BBISBJIATh NPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJH3UpOBaTh 3ajady, BbIIBUTATh
TUIOTE3y € pelIeH s, HaXOIUTh apTIYMEHTHI JUTs IOKa3aTeIbCTBA CBOUX YTBEPKICHUIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJ€ PCIICHUS 3alauyd pPe3yJIbTaThl, KPUTHUYCCKU
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBHUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4 B 00Pa30BaTEIbHOM JEATSILHOCTH, B
TOM YHCJIC IPHU U3yYCHUU (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsSIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT,

yYMETb MEePEHOCUTH 3HAHUS 10 (PU3KKE B MPAKTHUECKYIO 001aCTh KU3HEACATEIHHOCTH;
yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IaCcTel;

BBIJIBUTAaTh HOBBIE UJICH, MPEJIaraTh OPUrHHAILHBIE MTOIX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanmeii:

BJIa/IeTh HaBBIKAMU IOJTy4eHUs1 MH(POopMaIuK GU3NUECKOTO COEP KaHUS U3 HCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYHIECTBJIATH MOWCK, aHAIU3, CUCTEMAaTH3aLUI0 U
MHTEpHpeTauio HHPOPMAIUK PA3TUYHBIX BUJIOB U (HOPM MIpE/ICTaBICHNUS;
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OILICHUBATh JOCTOBEPHOCTH HH(OPMAIINH;

MCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHUM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPraHM3allMOHHBIX 331a4 ¢
coOmroneHneM TpeOOBaHUN OPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIUOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MYCCKOTO COJACPKAHUS B PA3IUYHBIX ¢dopmarax ¢ ydeTom
Ha3HavyeHUs MHQPOPMALMKM W LEJICBOM ayJAUTOPUH, BBIOMpAs ONTUMAIbHYIO (GOpMY
MPEJCTABICHHS U BU3yaIH3allHH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble JaeidcTBUS:

OCYIIIECTBIISATH OOIICHHE HA YPOKaxX (PU3UKH M BO BHCYPOUHOU JCATEITHHOCTH;
pacrno3HaBaTh NPCANOCBIIKA KOH(i)J'II/IKTHI)IX chyauHﬁ U CMsT4YaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U MCII0JIb30BaTh IPEUMYILECTBa KOMaHAHON U MHAUBUIYaIbHOUN padoThI;
BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JIEHCTBUM C yUE€TOM OOIIMX MUHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIpUHUMATh LOCIIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATDH
JEHCTBUS TO €€ JOCTHKEHHUIO: COCTABJISITh TUTAH JIEWCTBHM, paclpeiesiiaTh POJH C
y4€TOM MHEHHMH y4aCTHHUKOB, 00CYX/aTh Pe3yabTaThl COBMECTHON pabOTHI;

OIIEHMBATh KauyeCTBO CBOETO BKJIaJa M KaXJOr0 yJaCTHHKA KOMAaHIBI B OOIIHI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PA3JIMYHBIX CHUTYalMsIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATHBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIPHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACITCIBPHOCTh B 00JaCTH (DU3UKU H
ACTPOHOMHUH, BBISIBIIATH NMPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEJIPHO COCTABJIATH IUIAH PEIICHHUS PacUETHBIX M KaYECTBEHHBIX 3a/1ad, TUIaH
BBITIOJTHEHHUST TIPAKTUYECKON pabOThI ¢ yU4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacimupsATh paMKH y4eOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32
pelicHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocoOCcTBOBAaTh (POPMHUPOBAHHUIO M TMPOSIBICHUIO JPYAULMUA B 00IACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO.TIb, IMOLNOHAJIbHbIA HHTEJLUIEKT:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPCKTUBEI B ACATCIBHOCTD, OLICHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LECIISAM;
BJaJIeTh HaBBIKAMH IO3HABaTEIbHOU peq)HeKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX
JIEMCTBUI U MBICIIMTEIIbHBIX mponeccoB, UX pe3yJIbTAaTOB U OCHOBaHHﬁ;
HCIIOJIb30BATh HpI/IéMLI pe(bJ'IeKCI/II/I AJI1 OICHKU CUTYalluHu, BBI60pa BEPHOI'O PCHICHUA;
YMCTh OIICHUBATHL PUCKU U CBOCBPCMCHHO ITPUHUMATDL PCHICHUS 110 UX CHUIKCHUIO,
MNPpHUHUMATb MOTHUBBI 1 ApT'YMCHTBI APYI'UX IIPU aHAJIU3C PE3YJIIbTATOB ACATCIIBHOCTHU,
NpUHUMAThH 06651, INoHuMas CBOU HCEAOCTATKHU U JOCTOMHCTBA,
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IIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPaBO U IPABO JPYrMX Ha OLIMOKU.

B mporecce nOCTHXKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (hU3HKE st
YPOBHSI cpeHero oOmiero o0pa3oBaHus y 00y4JalOIMXCsl COBEPIICHCTBYETCSI SMOIIMOHATBHBIN
WHTEJUIEKT, IPENOoIararomui choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIETO CHOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS PAa3BUTHs COOCTBEHHON 3MOLIMOHAJIbHOM c(epbl, ObITH
YBEPEHHBIM B ce0e€;

CaAMOPETYIMPOBAHUs,  BKIIOYAIOUNIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEACHHUE, CIIOCOOHOCTD aIalTHPOBATHCS K YMOITMOHAIBHBIM
HU3MCHCHUAM U NPOABIIATH FI/I6KOCTB, OBLITH OTKPBITBIM HOBOMY,

BHYTPEHHEN MOTHMBAIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTMIKEHUIO IIEJIM U YCHEXY,
ONITUMU3M, MHUIIUATHUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCcxXoas1 u3 CBOUX BO3MO)KHOCT€I\/'I;
OMITATUH, BKJIFOYAIOMIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIFHOE COCTOSIHHE IPYTrHX,
YYUTHIBATH €Tr0 TIPU OCYIIECTBICHWU OOMICHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYaIOIIUX CIOCOOHOCTD BBICTpanBaTb OTHOIICHHA C
JIPYTUMU JHOAbMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

[NPEJAMETHBIE PE3VJIbTATHI
K xoniy obyuenus B 10 knacce npeiMeTHbIE Pe3yNbTaThl HA YrIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh pOJIb (PU3UKH B DKOHOMHYECKOW, TEXHOJOTHMYECKOM, HKOJOTHUYECKOMH,
COLIMANILHOM M ATHYECKOU cdepax AEsITENbHOCTH YeNOBEKa, pojib U MECTO (U3HKHU B
COBPEMEHHOM HAyYHOM KapTUHE MUPA, 3HAUCHHUE OMTUCATEIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTEIIPHOW M MPOTHOCTUYECKOW (PYHKIHMH (DU3NYECKON TEOpUM — MEXaHHKH,
MOJIEKYJIIPHON (PU3HKH U TEPMOIUHAMHUKH, POJIb GU3NUECKOU TEOpHHU B POPMUPOBAHUHT
MPEeACTABICHUHN 0 PU3NUECKON KapTUHE MUPAa;

pa3nuyaTth yCIOBHS MPUMEHUMOCTH MoJeNel (pU3nuecKkrx Tea U IpoIeccoB (SIBJICHUN):
HMHEepLHalbHasl cUcTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOAHOE MajieHre, abCOMIOTHO yrpyras aedopmarius,
abCOIIOTHO Ypyroe u abCOJIFOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIENIN Ia3a, KUIAKOCTU
1 TBEPIOro (KPUCTAJUTMUECKOTO0) Teja, UACaIbHbIA T'a3, TOUCUHBIN 3apsl, OJHOPOIHOE
ANIEKTPUYECKOE I0JIE;

pasznuyath yciaoBHS (TpaHULbI, 00JACTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHUMATh BCEOOIIUI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTH
WCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH MEXaHWYECKHUE TIPOIECChl U SBICHHS, HCIOJIb3YS
OCHOBHBIE TOJIOKECHHS M 3aKOHBl MEXaHUKH (OTHOCUTEIIBHOCTh MEXaHHYECKOTO
IBUKEHHS, (OpMYIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMKEHHS, MPEoOpa3oBaHUs
lanunest s CKOPOCTH U MiepeMelleHus, 3aKOHbl HpI0TOHA, MPUHIUIT OTHOCUTEIBHOCTH
lanunes, 3akOH BCEMHpPHOTO TSATOTEHHS, 3aKOHBI COXpAaHEHUS UMIyJIbca U
MEXaHUYECKOM PHEPTHH, CBsI3b PAOOTHI CHIIBI C M3MEHEHHEM MEXaHHUYECKOW SHEepruH,
YCIIOBUSL paBHOBeCHs] TBEPJAOTO Tea), MPU ATOM HCIOJIB30BaTh MaTEeMaTHUYECKOE
BBIpOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHHUMOCTH (U3MUYECKUX 3aKOHOB:
npeoOpazoBanuii [anunes, BTOPOro © TpeThero 3akOoHOB HpIOTOHA, 3aKOHOB
COXpPaHEHHUS UMITYJbCa M MEXaHNYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
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aHATM3UPOBATh U OOBACHATH TEIUIOBBIC MPOLIECCHl M SBICHHS, UCIIOJB3YsI OCHOBHBIC
nosioxkeHust MKT 1 3aK0HBI MOJEKYIISIpHO# (PU3UKU U TEPMOAUHAMUKH (CBSI3b JaBICHUS
HJEANIbHOTO Ta3a CO CpeJHEH KHUHETHYECKOW HHEPrUeH TEIUIOBOTO MABWKEHUS U
KOHUEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEIHEN KUHETUYECKOM
SHEPIrUey TEIUIOBOIO JBHMIJKEHMS €ro 4acTHULl, CBS3b JABJICHUS HUICAIBHOIO Tra3a C
KOHUEHTpALMEN MOJIEKYJ U €ro TEMIIEpaTypoil, ypaBHeHne MenaeneeBa—Knanelpona,
MEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs PHEPIUU B TEIUIOBBIX IIpOLEccax),
IIPY 3TOM MCIOJIB30BaTh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBAaTh YCIIOBMS
IIPUMEHUMOCTH ypaBHeHUs Menzeneesa— KnaneiipoHa;

aQHAIM3UPOBATh M OOBSCHATH AJIEKTPUUYECKHE SBJICHMS, HCIOJb3Ysl OCHOBHBIE
MIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXpaHEHMsI AJIEKTPUUYECKOTo 3apsja,
3aKk0oH KynoHa, MOTeHIMaIbHOCTh AEKTPOCTATHYECKOTO MOJISL, IPUHIUII CYIIEPIIO3ULIUN
JNEKTPUYECKUX TOJIEH, IIPU ITOM YKa3blBasl YCJIOBHs IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUUYECKU Ba)KHbIE COOTHOLIEHMS: 3aKOHbl Oma ajs y4yacTKa Lenu U A
3aMKHYTOM 3JeKTpUUYecKoll 1enu, 3akoH Jxoyns—Jlenna, npasuna Kupxroga, 3akoHbsl
®dapanes IS JJIEKTPOIIU3A);

OTHCHIBATh (PU3MUECKUE MPOIIECCH] U SBJIEHUS, UCIOJb3Ys BEIUYMHBI: N€pEMEILEHNUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Jda U CUCTEMBI TE€J, CHUJIA, MOMEHT CHUJIbI, JaBJICHUE,
MOTEHIIMANbHAS DHEPIUs, KUHETUYECKas SHEeprus, MeXaHWyecKkas 3Heprus, pabdota
CHWJIBL, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJIA TSHKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHMUS,
MOIIIHOCTh, SHEPTUs B3aUMOJICHCTBUS Tena ¢ 3eMEi BOMM3U €€ MOBEPXHOCTH, SHEPTHSI
yOpyroit nepopMani OpYKHWHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIiepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSSI SHEPTUS UJI€aIbHOTO OJTHOATOMHOTO rasa,
paboTa HWACATLHOTO Tasza, OTHOCUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wmaeambpHOTO
TEIUIOBOTO IBUIaTelNsl; dJICKTPUYECKOE I0JIE€, HANPSKEHHOCTD JJIEKTPHYECKOTO IIOJI,
HaIpspKEHHOCTh TI0JI1 TOYEYHOTO 3apsja WINM 3apsDKCHHOTO INapa B BakKyyMe U B
OUDJIEKTPUKE, MOTEHIHAT JIEKTPOCTATHUYECKOrO IIOJIA, Pa3HOCTh IOTEHIHAJIOB,
JNIEKTPOABIIKYILASA CHJIA, CHJIA TOKA, HAIPSDKEHUE, MOIIHOCTH TOKA, JIEKTPUYECKas
€MKOCTB IUIOCKOTO KOHJICHCATOPA, COTPOTUBIICHUE YYaCTKa LEIH C MOCIEN0BATEIbHBIM
U TApaJUICIBHBIM  COCOUHEHHEM PE3UCTOPOB, DJHEPIHs DIEKTPUYECKOrO  IOJIA
KOHJICHCATODA;

OOBSICHATH 0COOCHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHUNA: MEXaHUYECKOE JBHKEHUE,
TEIJIOBOE JIBM)KEHUE YAaCTHIL BEILIECTBA, TEIUIOBOE PABHOBECHE, OPOYHOBCKOE IBU)KEHUE,
middy3us, ucnapeHune, KUIEHUE M KOHJEHCAlus, IUIABIEHUE M KpHCTaIM3alys,
HAaIIPaBJIICHHOCTb  TEIUIONEpENAaud, DJJIEKTpU3aluss  Tel, HSKBUIOTEHUUAIBHOCTh
IIOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA,

IIPOBOJIUTH UCCIIEZJOBAHUE 3aBUCUMOCTH OJHOM (DM3NYECKON BEIUYMHBI OT JIPYroH ¢
HCIIOJIb30BAHUEM INPSMBIX H3MEPEHMH, IIPU 3ITOM KOHCTPYMpPOBAaTb YCTaHOBKY,
(buKCUpOBaTh PE3YJAbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE
rpaduKoB C Y4€TOM aOCOJIOTHBIX MOTPEUIHOCTEH W3MEPEHUH, JieslaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIEOBaHMs;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3UYECKUX BEIMYMH, HPU 3TOM BHIOHMpATh
ONTUMAJIbHBIA METOJ] M3MEpEHMsI, OLICHWBaTh aOCOJIIOTHBIE U OTHOCUTENIbHBIE
MIOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOJUTH OTIBITHI 110 MPOBEPKE NPEUIOKEHHON TUIIOTE3bI: INIAHUPOBATH dKCIIEPUMEHT,
coOMpaTh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYyYEHHBIE Pe3yabTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEUI0KEHHON THIIOTESBL;

coOmoaTh npaBuiia 0€30MacHOTO TpyJa NMPHU MPOBEIEHUHM HCCIECAOBAHUM B pamMKax
y4eOHOTO SKCIEPUMEHTA, NMPAKTUKyMa U y4eOHO-HCCIIe0BATENICKOM U MPOEKTHOU

27



NESITETLHOCTH C HCIOJB30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB H J1AOOPATOPHOTO
000pyIOBaHUS;

peniath pacyETHHIE 3a/1a41 C SIBHO 3aJIAHHOW M HESBHO 33JJaHHOU (PU3NIECKOM MOJIEITBIO:
Ha OCHOBAaHWM aHajHW3a YCJIOBHs OOOCHOBBIBaTH BBHIOOp (u3MUECKOl Momenw,
OTBEYaOIIeH TpeOOBAHMM 33aJauu, TPUMEHATH (JOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
IIOCTYJIAaThbl (1)I/I3I/I‘-ICCKI/IX TCOpI/IfI Ipu HMCIOJb30BAHUHN MATCMATUYCCKUX MCTOIOB
peuicHuda 3aJad, IIPOBOAWTH paC‘IéTI)I Ha OCHOBaHUMHM HMCIOIIUXCA JaHHBIX,
AQHAIIM3UPOBATh pE3ylAbTaTbl U KOPPEKTUPOBATh METOABI pPEUICHUS C Yy4ETOM
IMOJIYYCHHBIX PC3YJIbTATOB,

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOYIOIIe NPUMEHEHNS 3HaHUHM U3 pa3HbIX Pa3/eoB
Kypca (1)I/I3I/IKI/I, a TaKKC HHTCIrpanuu 3HAaHUU U3 Apyrux npeaMeToB CCTCCTBCHHO-
HAYYHOTO IHKJA: BBICTPAWBATH JIOTHYECKYIO LEMOYKY PACCYXKICHHH C OMOPOM Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/ILIGCKI/IG SIBJICHUA,

HCIIOJIb30BAaTh TCOPETUYCCKUEC 3HAHUSA JJId 00BsACHEHNS OCHOBHBIX IMPUHIOHIIOB pa60TI)I
HU3MEPHUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOI\/JICTB N TCXHOJIOTMYCCKHUX ITPOUCCCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE MPOIECCOB OKPYKAMOIIET0 MHUpPA, B PA3BHTHC TEXHUKU H
TEXHOJIOTHI;

AHAJIIN3UPOBATH u OILICHUBATH IIOCJICACTBUS OBITOBOM n HpOHSBO)ICTBeHHOﬁ
NESATEIbHOCTH YEeJIOBEKa, CBSA3aHHOW ¢ (PH3WYECKMMH TPOIECCAMH, C TIO3UIHMA
IKOJIOTUYECKOU 0€30ITacHOCTH, MIPEJICTABICHUN 0 paroHaATBHOM
MIPUPOJIOTIOJIG30BAHNHN, 4 TaKXKE Pa3yMHOM HCIIOJIb30BAHUH JOCTHKCHHA HAyKH H
TEXHOJIOTHH JIJIs1 JATBHEHIIIETr0 pa3BUTHS YEJI0BEYECKOTO OOIIECTBA;

MIPUMEHSTH Pa3JIMYHbIE CITIOCOOBI paboThl ¢ HHpOpMaIuel PU3NIECKOTO COACPKaHUSI C
HCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTWH, TMpPU  ITOM
HCI0JIb30BAaTh COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JUIS IOUCKA, MepepadoTKU
U TIpebsBICHUS y4eOHON M Hay4yHO-TIOMYJISIpHON MH(OpPMALMK, CTPYKTYPUPOBAHUS U
HHTEepIpeTanuy HHGOpMaIUK, MOJTYYeHHON U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUUYECKH
aHAJIM3UPOBATh MOJy4yaeMylo MHGOpPMALUIO U OIEHHBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHAlIM3a HCTOYHUKA UH(DOPMALINH;
MPOSIBJIATh OpPraHU3AIlIOHHBIE U II03HABATEJIbHBIE YMEHHUS CaMOCTOSTEILHOTO
NpUOOpeTEeHUsT HOBBIX 3HAHWA B IMPOLIECCE BBIMOJHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENIbCKUX PadoT;

paboTaTh B TpyHIE C KCIOJHEHHUEM pAa3JIMYHBIX COIUAIBHBIX DPOJIeH, IUIaHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO paCHpeleNsiTh JesTeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)XJIOTO M3 YYaCTHUKOB TPYIIIbI B PEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymied mnpodeccHoHaNbHONW  AEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOQUIIs.

K xoHy obyuenust B 11 knacce npeniMeTHbIE Pe3ylbTaThl HA YriyOIEHHOM YPOBHE JOJKHBI
oTpakaTb c(QOPMUPOBAHHOCTbH y OOYUAIOIUXCS YMEHUI:

MOHUMaTh pOJb (U3UKH B SKOHOMHUYECKOH, TEXHOJOIMYECKOM, COIMAbHOM |
THYECKOU cdepax IesTeIbHOCTH YellOBeKa, pojib U MECTO (M3UMKU B COBPEMEHHOMU
Hay4HOU KapTUHE MHUpPA, POJIb aCTPOHOMUHU B IIPAKTUYECKOHN AEATEIBHOCTH YEIOBEKA U
JAIbHEHIIEM  HAYyYHO-TEXHUYECKOM  pa3BUTHM,  3HAYCHUE  OIMCATEIBHOM,
cHCTEeMaTH3UPYIOLIe, OOBSICHUTENBHON M NMPOrHOCTHUYECKON (GYHKIMH (uznyeckont
TEOPUU — DJIEKTPOJAMHAMMKH, CIELHUAIbHOM TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uky, poib Gu3nueckoi Teopur B (OPMHUPOBAHUU MPEACTABICHUNA O (U3NUECKOM
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KapTUHE MHpa, MECTO (H3MUECKOW KApTHUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPOJIE;

pa3nuyarh yCIOBUS IPUMEHUMOCTH MOJieNel (PU3HMYECKHUX TeJ U MPOLECCOB (SBICHUN):
OJIHOPOJHOE DBJEKTPUUECKOE M OJHOPOJHOE MArHUTHOE II0JIs, TapMOHHMYECKUE
KoieOaHus, MaTeMaTHUECKHUH  MasTHUK, WJCAJIbHBIA TNPYKHHHBIA  MasTHHK,
rapMOHUYECKHE BOJIHBI, HJI€AIbHBIN KOJIEOATENbHBIN KOHTYp, TOHKAsl JIMH3a, MOJeNen
aToMa, aTOMHOTO si/ipa U KBAHTOBOM MO/JIEJIN CBETA;

pasznuyarh yciaoBUS (TpaHMIBI, OOJNACTH) NPHUMEHUMOCTH (PH3UYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIMU XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTH
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATCHUTHBIE IPOLIECCHI U SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBl DJEKTPOJUHAMMKH U CHEIUAIbHON TEopHH
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsija, cuiaa Ammepa, cuia
JlopeHila, 3aKOH »SJEKTPOMArHUTHOW WHAyKIWU, mpaBuwio Jlenma, cBszp DJIC
CaMOMHJIYKIIMH B 3JIEMEHTE IEKTPUUECKON LIEMH CO CKOPOCTHIO0 U3MEHEHMSI CUITBI TOKA,
MOCTYJIAThl CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DUHIITEHHA);

aHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHMUS, UCTIOJb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHME OWHIITEeHHa i (oTtodddeKTa, MepBblii U BTOPOM
noctynatel bopa, mpuHIIMN cooTHOIIEHUsT HeonpenenenHoctei ['eitzendepra, 3akOHbI
COXPAaHEHHUS 3apsIOBOTO M MacCOBOIO YHUCEN M SHEPIUU B SACPHBIX PEAKIMIX, 3aKOH
PaIMoOaKTHBHOTO pacmaja);

OTHCHIBATh (PU3MUECKHUE TPOLECCHl U SBJICHUS, HCIIOJIb3YS BEJIUYUHBL: HAIPSKEHHOCTD
AIIEKTPUYECKOTO MOJIsA, MOTEHIHAI 3JIEKTPOCTATHUECKOTO MOJISl, Pa3HOCTh MOTEHIIUAJIOB,
JNEKTPOJBIKYIAS CHJIA, WHAYKIMS MarHUTHOTO II0JSl, MAarHUTHBIM MOTOK, CHJIA
Amriepa, UWHIYKTUBHOCTb, OSJIEKTPOJBMKYILIAs CHJIAa CAMOMHAYKLIHMH, OSHEPrus
MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, MOJIHAS SHEPIHS,
SHEprusi MOKOos CBOOOTHON YaCTHUIIbI, SHEPTUS U UMITYJILC (OTOHA, MACCOBOE YHCIIO U
3apsn A1pa, SHEprus CBA3M AApa;

OOBSCHATh OCOOCHHOCTH TPOTEKAHUS (U3MUECKUX SIBICHUH: 3JEKTPOMArHUTHAs
WHIYKIHS, CAMOMHAYKIIHS, PE30HAHC, HHTepepeHIusl BOJH, Audpakuus, Aucriepcus,
MOJIHOE BHYTPEHHEE oTpakeHue, poroanekrpuaeckuit apdext (pororddexr), anvda- u
Oera-pacrajpl sSAep, raMMa-u3iaydeHue saep, pusndyeckue NpUHLIUIBI  CHEKTPAIbHOTO
aHayu3a u paboThl J1azepa;

ONPENENATh HAIPaBJICHUE MHAYKLMH MArHUTHOIO IOJS IMPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh U300pakeHHe, CO3/7aBaeMOe IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
pacCUUTBIBATh €r0 XapaKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIAralIINe aCTPOHOMUYECKUE TOHSATUS, TEOPUU U 3AKOHBI IS
aHalM3a U 00bSICHEHUS (PU3NYECKUX TIPOLIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3/IHBIX
CUCTEMaX, B MEXTaJlaKTUYECKOU Cpefie; MBUKEHUS] HEOSCHBIX TeJ, SBOJIOIUU 3BE3 U
Bcenennoii;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHUCUMOCTEH (U3MUECKHX BEJIMYMH C MCIOJIB30BaHHEM
MPSIMBIX U3MEPEHHH, IPH ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTaThI
MOJIydEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE TpaduKoB C YUETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH W3MEpeHHi, JenaThb BBIBOABI 10  pe3yibTaTam
HCCIIEJOBaHMS;

MPOBOJUTh KOCBEHHBbIE H3MEpeHHs] (U3NYECKUX BEIMYUH, IMPH STOM BBIOHMPATH
ONTUMAJIbHBIA METOJ] HM3MEpEeHHs], OIICHWBAaTh aOCOJIIOTHBIE W OTHOCHUTENIbHBIE
MOTPELTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

29



IIPOBOAUTD OIIBITHI ITO ITPOBECPKE HpGIIJ'IO)KGHHOfI TUNOTE3bIL: IJIAHUPOBATh 3KCIICPUMCHT,
COOMpaTh FIKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJIyYCHHBIEC PE3YJIbTaThl U
JIeJIaTh BBIBOJI O CTaTyCe MPEA0KEHHOU TUIOTE3bI;

ONMCBIBATb MCTOJAbI IOJTYYCHHA HAYYHBIX ACTPOHOMHUYCCKUX 3H3,HPII>1;

coOmronarh mpaBuia 0e30MacHOro Tpyja MPH MPOBEACHUH WCCIICIOBAHUN B paMKax
y4eOHOro 3KCIIEpUMEHTA, MPAKTUKyMa H Y4eOHO-HCCIIEIOBATEIHCKOW M IMPOCKTHOM
NESTETPHOCTH C HCIOJIB30BAHUEM HW3MEPUTEIIBHBIX YCTPOMCTB U JTaOOPATOPHOTO
000pyIOBaHUS;

penrath pacyETHBIE 3a/1a4H C SIBHO 33JJAHHOW M HESIBHO 3aJJaHHON (PH3UIECKON MOJICITBIO:
Ha OCHOBaHHMM aHaliu3a YCJIIOBUA BI>I6I/IpaTI) (bPI?:PI‘-IGCKI/IC MOACIM, OTBCYHAIOLIUC
TpeOOBaHUAM 3a/lauM, IPUMEHATh (POPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U IOCTYJIAThI
(1)I/I3I/I‘IGCKI/IX TGOpI/H\/JI IIpHU UCIIOJIB30BAHUMU MATEMATUYCCKHUX MCTONOB PCIICHHA 3alad,
IIpOBOAUTH paC‘-IéTBI Ha OCHOBAaHHWU UMCIOINXCA JaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATH METO/IBI PELIEHUS C YYETOM IIOJyYEHHBIX PE3YyIbTaTOB;

pelaTth Ka4eCTBEHHbIE 3a/1aul, TPeOYIOIIe MPUMEHEHN S 3HAHUN U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TakKe WHTErpaluy 3HAHUM M3 JPYrHMX HpPEeIMETOB €CTECTBEHHO-
HAYYHOTO IHKJA: BBICTPAUBATH JIOTHYECKYIO LEMOYKY PACCYXKJICHHH C OMOpPOM Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/II-IGCKI/IG SIBJICHUA,

HCII0JIB30BaTh TCOPETUYCCKUEC 3HAHUA JJIA 00BsACHEHNS OCHOBHBIX MMPpUHOUIIOB pa6OTI)I
HU3MEPHUTCIIbHBIX HpI/I60p0B, TEXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTHYCCKUX ITPOIECCCOB;
MIPUBOJIUTH MIPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IIPOIIECCOB OKPYXKAIOMIETO MHpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBAaTh U  OLIGHHWBATh MOCJIEICTBUS OBITOBOM M  IPOU3BOICTBEHHOMN
NEeSITeIbHOCTH YEeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMM TMpOIlecCaMy, C TO3UIHMA
SKOJIOTUYECKOU 0e30MacHOCTH, MpeCTaBICHUN 0 palMOHATLHOM
MIPUPOIOIONIL30BAHNH, 4 TaKXKE€ PasyMHOM HCIIOJIb30BAHUM JOCTHKEHUW HAyKd U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS YEI0BEUECKOT0 O0IIIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CITIOCOOBI paboThl ¢ MHpOpMaIuel PU3NIECKOTO COAePKaHUSI C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(GOPMALMOHHBIX  TEXHOJOTHH, TMpH 3TOM
HCII0JIb30BaTh COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH JUIS TIOUCKA, MepepadoTKu
U IpebsBICHUS Y4eOHON U HAYyYHO-TIONYJISIPHON MH(OpPMALMK, CTPYKTYPUPOBAHUS U
UHTEpIpeTanuy HHGOPMaIUK, MOJTYYCHHOM U3 Pa3IUYHBIX UCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJy4yaeMylo MHGOPMALUIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOLINXCS 3HaHUHU, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMaLINK;
MPOSIBIIATh OPraHU3AIMOHHBIE U TO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLIECCE BBIMIOJHEHHS] MPOEKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B TpyHIe C UCHOJHEHHWEM DA3IUYHBIX COIUAIBHBIX pPOJIEH, MIaHUPOBATH
paboTy Tpymmbl, palUoOHAIbHO pACIPEAesaTh ICSITENbHOCTh B HECTaHIAPTHBIX
CUTYaIUsX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)XJIOT0 M3 YYaCTHUKOB TPYIIIbI B pELICHHUE
paccMaTpuBaeMoil mpoOIeMbl;

MpOSIBIIATE MOTHBAIMIO K Oyaymed mnpodeccHOHANbHONW AeATEeNbHOCTH  TIO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.
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11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoabsusie | Ilpakruyeckne | (uuppoBbie)
NPOrpamMMmbl Bcero 6
padoThI padoThI odpa3oBaTeJibHbIE
pecypchbl
Paznen 1. QJIEKTPOAUHAMMKA
bubmmoreka [IOK
11 MarnutHoe none 14 https://m.eds00.ru/39859ef1
bubmmoreka [IOK
12 ONeXTPOMArHATHAS HHAYKIA 13 1 https://m.eds00.ru/39859¢ef1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
buo OK
2.1 Mexanuueckue Kojie0anust 10 htl;lp;jl/(r);zlaig) ru/39859¢f1
2.2 DNIeKTpOMAarHuTHBIE KOJICOaHUs 15 Eggg?/?seeﬁzgﬁlig%sg ofl
23 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 10 1 bubmuorexa [JOK
' BOJIHBI https://m.edso00.ru/39859¢ef1
bu6mmoreka [JOK
24 Onrrxa 25 1 https://m.edso0.ru/39859¢f1
Wroro no pazneny 60

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCUTEJILHOCTH

bubmuoreka [JOK
3.1 Ocnoser CTO S 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
. bubmmorexa LIOK
4.1 KopnyckynspHO-BOJIHOBOMH Tyanu3m 15 hitps://m.eds00.ru/39859ef1
4.2 ®u3nka aroma 5 bu6nmoreka [JOK
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https://m.edso00.ru/39859¢f1

®u3nKa aTOMHOTO Spa U dJIEMEHTaPHBIX

4.3 YaCTHUIL

5

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

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

b K
5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 12 htI/tIS;H//I/(r)r:eeIéic{é?u /39859ef1
Hroro no pazneny 12
Pa3nen 6. PU3HUYECKHM TIPAKTHUKYM
. bubmmorexa [IOK
6.1 Pu3HUCCKUE IPAKTHIYM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazaeny 16
Pazgen 7. OBOBILAIOIEE IOBTOPEHUE
CucreMmaruzanus 1 00o01eHne
71 MPEIMETHOTO COAECPKAHUS U OIbITA 15 bubnuoreka [IOK
' JESITEIbHOCTH, IPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢puszuku 10 — 11 kiraccos
Hroro mo pazaeny 15
p 10 bubnuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/39859ef1l
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TIPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe HU(POBBIE

Ne Tema ypoka Kourpoububie | IIpakrnueckue Aara o0pasoBare/bHbIe
n/m Bcero H3Y4YeHUus
padoThl padoThI pecypcbl
1 ®duszrka — pyHaaMeHTaIbHas HayKa o 1 bubnuorexa [JOK
pUpPOJIC https://m.edsoo.ru/1beef346
2 Hayunslii MeTO IO3HAHUSA U METO/bI 1 bubnuorexa [JOK
UCCIIeI0BaHUS (PU3UUCCKHX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHS B MPOLecCce
bu6moreka [IOK
3 Mo3HaHus npupoasl. Habmonenne u 1 .
SCTIEPHMENT B (huauKe https://m.edso0.ru/34c49931
Bxo1HOI KOHTPOJIb 3HAHMIA. .
bu6mmoreka [IOK
4 Crioco6s1 m3MepeHus PU3nIECKux 1 1 ]
R https://m.edsoo.ru/ca2def03
AGCOIOTHAS Y OTHOCUTEIbHAS
. bubmuorexa [JOK
MOTPEIIHOCTH U3MEpPEHUI
> P D ! https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BETMYHH
MopenupoBanue B ¢pusuke. Ponb u
MecTo (M3UKU B POPMUPOBAHUHT BuGnorexa LIOK
6 COBPEMEHHOU HAyYHOU! KapTUHBI 1 https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKOHN JeSTeIbHOCTH T '
mronei
Mexanuueckoe nBmkeHue. Cucrema
7 oTtcueta. OTHOCUTENBHOCTD 1 bubnunoreka [JOK
MEXaHUYECKOTO JABIKeHHS. [Ipsimast u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
Panuyc-BekTop MaTepuanbHON TOUKH,
8 €ro MPOEeKIUU Ha OCH KOOPJAWHAT. 1 bubnunoreka [JOK
Tpaexropus. [lepemerenue. https://m.edsoo.ru/30a108a5
CkopocTb. VX poeKIiy Ha OcH
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KOOpIMHAT

PaBHOMEpPHOE ITPAMOIMHEWHOE
nekenue. ['padudeckoe onucanne

bubmmoreka [{OK

9 PaBHOMEPHOTO MPSIMOJTMHEHHOTO https://m.edso0.ru/89ba7190
JIBYOKCHUS

10 CrnoxeHue nepemMenieHni u bubnuorexa [JOK
ckopocTeil. Pemenue 3amaq https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHHE.

1 MrHaoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuorexa [JOK
[MpsiMonHEHOE TBIDKEHHE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onncanue

12 Hgﬂﬁg;HHI;ﬁHof: JIBI:II;IKeHI/m c bubmorexa LIOK

https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoOe majieHre. Y CKopeHue

13 CBOOOIHOTO ITaI€HNU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPAMHAT, CKOPOCTH, YCKOPCHHS OT https://m.edsoo.ru/f738109¢c
BPEMEHH M UX TpaduKu

14 JIBm>KeHHE Tena, OpOIISHHOTO MO/ bu6mmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiitHoe ABUXEHHUE.

5 | Dememem ommcem, S B 10K

POCTE. 11CpHON https://m.edsoo.ru/33196fbe
yactoTa. LlenTpocTpemutensHoe u
MIOJIHOE YCKOPEHHE

16 KonTtponbHas paboTa 1o reme bubnunoreka [JOK
"Kunemaruka" https://m.edso0.ru/1242f32e
IlepsrIif 3akoH HproTOHA.

17 WNHepuunanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
[MpuHIMNT oTHOCUTENBHOCTH [ amues. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOZ€ElCTBYIOIIAs CUJIa. bubnuorexa [IOK
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Bropoi 3akon Herotona. Macca

https://m.eds00.ru/141d3837

B3aumoperictBue tein. Tperuil 3akoH

bubmuoreka [JOK

19 Herorona https://m.edsoo.ru/57dba505
ITpuHIMn cynepno3uIiny CHJl.
20 PGID)HIG}IIII/IG 3a};[1:1qua HpIIfIMeHCHI/Ie bubinorexa LIOK
saxonos HbioToHa https://m.edsoo.ru/bdf997fb
2| Deomamenmoers rpaTaROHHOR 1 Bubmnorexa LIOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Curia TSDKeCTH M YCKOPEHHE bubnuoreka [JOK
CBOOOHOTO MANEHUS https://m.eds00.ru/22757126
JIBmkeHne HeOECHBIX Tell U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKast CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/Oae2cd84
Cumna Tpenus. IIpupoaa u BHABI CHIT
TpeHI/ISII.) I[BHX(erHepB I:KHL[KofTH u bubmiorexa LIOK
25 rasze ¢ y4€TOM CUJIbI COIPOTUBIICHUS https://m.eds00.ru/1{a86499
https://m.edsoo0.ru/2cb29676
cpenpl
26 Hasnenue. 'mapocraTuyeckoe bu6mmoreka [JOK
nasinenne. Cuia ApxuMesa https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bu6mmoreka [JOK
27 [locTynarenbHO€ U BpalaTeabHOE bu6mmoreka [JOK
JBMKEHUE TBEPIOTO TeJla https://m.edsoo.ru/2b95d57e
MOMEHT CHIbI OTHOCUTEIBHO OCH bu6mmoreka [JOK
28 BpameHus. [Tinedo cuibl https://m.edsoo.ru/653d3459
CrnoxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Telly. LIeHTp TsxecTu Tena. bubnuorexa [IOK

YcnoBus paBHOBCCHUA TBEPAOTO TCIIA.
Busr PaBHOBCCHUA

https://m.edso0.ru/9aa79a7d
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bubmuoreka [JOK

30 Pemenne sanad https://m.edsoo.ru/dc1caacO
31 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"JIlnnamuka. CTatuka TBeporo Tena' https://m.edsoo.ru/9f5a574c
NMnynsc maTepralbHOM TOYKH,
32 Ic}leCIjTe M;Ialc\:dj Zi%?ﬁ?ﬁzfeozﬁmmx bubmorexa HOK
p P https://m.eds00.ru/4bb8294b
Touek. TeopeMa 0 ABMKEHUU LIEHTPA
Macc
Wmnynbe cuitel 1 M3MEHEHNE
33 I/IMH;IJ'II)C'& Tesa. 3aKOH COXPaHECHHS bubmorexa LIOK
https://m.edsoo.ru/13f0a221
uMIynbca. PeakTuBHOE IBUKEHNE
MoMeHT nMIrysbca MaTepUATBHON
34 Touku. [IpeacraBnenue o coxpaHeHUN bubnuoreka [IOK
MOMEHTa UMITYJIbCa B IIEHTPATbHBIX https://m.edsoo.ru/d6532eb9
TOJISAX
35 p bu6mmoreka [IOK
CILICHUE 3aNad https://m.edsoo.ru/f7706d63
PaGora cuiibl Ha Maniom U Ha
36 KOHEYHOM TEePEMEIIICHUH. bu6mmoreka [JOK
I'padrueckoe npeacTaBieHue paboTh https://m.edso0.ru/913974c7
CHJIbI. MOIIHOCTh CHJIBI
S I bubmorera LIOK
N P https://m.edso0.ru/9a5e2e74
MaTepHUaTbHOU TOUKH
s Buorra LOK
' H prHti. https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kocMHuyeckast ckopocTb. CBs3b
39 paboTHI HEMOTEHIIUAIBHBIX CUJT C bubnuoreka [IOK

H3MEHEHHEM MEXaHHMYSCKOM SHEPruun
CHCTEMBI Te1. 3aKOH COXpaHCHUA

https://m.edsoo.ru/f57b4e01
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MEXaHUYECKON SHEPTUH

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

bubmmoreka [{OK

Y b i
40 DABHCHHE HEPHYIIH I HICATLHON https://m.edsoo.ru/f30f43b6
YKUJKOCTH
41 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"3aKOHBI COXpaHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTHe npencraBieHuii o npupoe
42 Tetu1oThl. OCHOBHBIC TIOJIOKEHHS bubmmoreka [{OK
MKT. dIuddy3us. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKCHUE
C 0
o | e ot o oo 10K
. https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHIL BEIIECTBA
Macca u pazme oje aTOMOB).
44 Konnq:cIT)BohieIzIefTBJ;. I?I]gc(TgﬂrH;I) bubmorexa LIOK
A https://m.edsoo.ru/c5b72ab7
BOTAJIPO
45 Temnepartypa. TennoBoe paBHOBECHE. bubmuorexa [JOK
[kana Lenscus https://m.edso00.ru/0070d493
46 p bu6mmoreka [JOK
CLICHHC 3a/1a1 https://m.edsoo.ru/1531aba5
. bu6mmoreka [JOK
47 WneanpHbiii ra3. ["a30BbIe 3aKOHBI https://m.edso0.ru/1deb2367
48 YpaBuenue MeHieneena- bu6mmoreka [JOK
Knanetipona. Pemenue 3amau https://m.edsoo0.ru/8d12c328
49 AbGcomoTHas Temneparypa. 3akoH bubnuoreka [IOK
JansToHa https://m.edsoo.ru/14e02d1f
50 N3omponeccel B UACAIBHOM Tase ¢ bubnuoreka [IOK
IIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA https://m.edsoo.ru/68878d51
I'padmyeckoe npeacraBneHue
51 H30IIPOIIECCOB: H30TEPMA, N30X0Pa, bubmorexa IJOK

nzobapa

https://m.eds00.ru/1344327b
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bubmuoreka [JOK

52 Ocnoeroe ypasHerre MKT https://m.eds00.ru/c8094721
53 p bubmmoreka [{OK
CIICHHUC 3a/ad https://m.eds00.ru/10265a05
CBs13b a0COIOTHOM TeMIepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKOW dHEprre https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEILIOBOTO
IBIDKCHUS €€ 4acTHIL
55 O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3Ha"ui 1o reme "OcHosel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbHas paboTta o reme 1 bubnuoreka [IOK
"OcunoBsl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucTema.
3aganue BHEIHUX ycnoBui juist T/1
57 | napaeaper Hapmeerpat v amczevs bumnorexa LIOK
P PbI. 11ap p https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJIUYHH,
OITMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
Hynesoe Hauamo TepMOgUHAMUKH.
58 Ce}llMonp0H3BonLHa;IppenIa[1KcauHﬂ T Bubmzorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
50 | repmommamme Yeromn BuGmorexa LIOK
pMoa T https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIIH
M -K I
o | 2 Moy otz B LOK
p yIp https://m.edso0.ru/bal178d0
SHEpPrun
Bripaxkenue [ist BHyTpeHHEH SHEPTUH Bubnmorexa [IOK
61 0JJHOATOMHOI'O HJI€aJILHOTO Ta3a.

KBa3ucrarudueckue u HeCTaTUYSCKHUE

https://m.edsoo.ru/acbcacl5
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MIPOLIECCHI

OnemenTapHas paboTa B
TCPMOJUHAMHKE. Brerauciienne

bubmmoreka [{OK

62 paboThI 1o rpaduKy rnporecca Ha pV- https://m.edso0.ru/741d5738
Tuarpamme
T o

63 | wswencms suyrpernici oeprin TIL BuGmorexa LIOK

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

cUCTeMbl 6€3 coBepIlIeHUs pabOThI

64 KonBexkiusi, TEMIONPOBOIHOCTD, bubmmoreka [{OK
U3ITy4dCHUEC https://m.edsoo.ru/157b54cd
KonnuecTBo TennoThl. Temio&éMKOCTh

65 Tena. YeapHas U MOJIsipHas bubmuorexa [JOK
TEIIOEMKOCTH BEIIECTBA. Y ICIIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIIIMBA

66 Pacuét konmmuecTBa TEMIOTHI IPU bubmuorexa [JOK
TEIUIonepeaaye https://m.edsoo.ru/1db5ad4e

67 [Tonsatue 06 aqnabaTHOM IIpoILIecce. bu6mmoreka [IOK
IepBhIit 3aKOH TEPMOTUHAMUKH https://m.edsoo0.ru/d8098824
KonnuecTBo TermnoTs! 1 paboTa Kak

68 Mepbl U3MEHEHNS BHYTPEHHEN BH6H_HOTeKa HOK

https://m.edsoo.ru/b047alcd

sHepruu T/ cuctemsl
BTopoii 3aKk0H TepMOJIMHAMUKH IS

69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [JOK
mnporeccoB. Heobparumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOLIECCOB

20 [TpuHIUIIBI NEHCTBUS TEMIOBBIX bu6mmoreka [JOK
MaruH. KITJ] https://m.edsoo0.ru/2e945513

71 MaxkcumansHoe 3HaueHne KITJT. Huk bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

79 [IpoMexyTOUYHBIN KOHTPOJIb 3HAHUM. bubnunoreka [JOK
Pemenue 3amau https://m.edsoo.ru/b3efal8b

73 OKOJIOTUYECKHE ACTICKThI bubmmoreka [JOK
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HNCITIOJIb30BaAHUS TCIIJIOBBIX
JaBurareneil. TernoBoe 3arpsi3HeHue

OKPYKaroLIEn CpeJibl

https://m.edso00.ru/9867aaa7

74 p bubnuorexa [JOK
CIICHUE 3a/1a1 https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATH3AIMS
75 3HaHI/IH”I; 0 TEME "TepMO)lI/IHI;MI/IKa. bubinorexa LIOK
T " https://m.edsoo.ru/28d62b3f
€IUIOBBIE MAITMHEI
Kourpoasnas pabora 1o reme
76 "TGI;FI\I/:[)OEII/)III:II;\[/IEK& TTel:m;BIlﬁe 1 bubmaorexa IIOK
" ’ https://m.edsoo.ru/1b6e26¢5
MAIAHBI
ITapooOpa3zoBaHue 1 KOHAEHCAIHSL.
77 I/Icﬂapell{)ne U KUIICHHUE. &nenbﬁaﬂ bubmorexa LIOK
https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa3oBaHUs
Hacrplmenssie 1 HeHACKHIIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IUTOTHOCTH Y JABJIEHUS HACBIIIIEHHOTO
78 rmapa OT TeMIEePaTyphl, UX bubmuorexa [JOK
HE3aBUCUMOCTB OT 00BbEMA https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMITepaTyphbl KHTIEHUS OT JaBJICHUS B
SKUIKOCTH
79 BrnaxnocTb Bo3ayxa. AGCOTIOTHAS U bu6mmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
80 P bubnuoreka [JOK
CIICHUE 33141 https://m.edso0.ru/18e95ff3
TBé .K
81 | amopdmie Tena, Ammsotponms BuGmorexa LIOK
P ) p https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
[1naBneHue U KpUCTAITU3AIHS. Bitmiorexa 1IOK
82 VYnennrHad TenioTa IJIaBJIEHU.

CyOnumanus

https://m.edso0.ru/6ee91e9f
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Hedopmaruu TBEPIOTO TENA.
Pactsxenne u cxxarne. CaBur.

bubmuoreka [JOK

83 Moaynb FOwura. [penen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmanmit
TermoBoe paclIMpeHne KUIAKOCTEN U
84 TBEPABIX TEJI. AHTAPMOHU3M bubnuorexa [JOK
TEIUTOBBIX KOJICOAHMI YaCTHI https://m.edsoo.ru/7ba5edf2
BEI[ECTBA
85 [IpeoGpa3oBanue 3Heprun B (ha30BBIX bubnuorexa [JOK
nepexoiax https://m.edso0.ru/97a0672f
bu6mmoreka [IOK
86 | Ypasnenue Tensiosoro Ganarica hitps://m.edso.ru/ab1521fb
87 Pemenne 3amaq bubmmorexa [IOK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.
88 Kanunnspueie siBnenus. Jlapnenue bu6mmoreka [IOK
10T HCKPUBJIEHHOM TTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
»)unkoctu. opmyna Jlamnaca
O06001IeHNEe U cUCTEMAaTH3ALNA
89 3HaHUM Mo Teme "ArperaTHbie bubnuoreka [JOK
cocrostHus BerectBa. Da3oBbie https://m.edso0.ru/0b52575c¢
nepexopr"
G0 " Arperarme coctomm seecrea Bumiotexa LIOK
i https://m.edsoo.ru/7dc2a739
da30BbIC IEPEXOIbI
DnexTpusalys Tei U €€ MposIBICHUS.
neKTpuueckui 3apsia. /[Ba Buga
91 ?neiT;queiicnx 33ap1:;1;2)Bﬂ ’ bubmorexa HOK
’ https://m.edsoo.ru/1aff445f
[IpoBOTHUKY, TUDITEKTPUKHU U
TIOJTYTTPOBOHUKH
92 DNIeMEHTapHBIHN AIEKTPUUECKUI bubnmoreka [JOK

3apsn. 3aKkoH COXpaHCHHUA

https://m.edsoo.ru/f49afd24
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QJICKTPUYCCKOTI'O 3apsaa

93 B3anmopeiictue 3apsnoB. Toueunsie bubmuorexa [IOK
3apsiibl. 3akoH Kynona https://m.edso0.ru/445b7746
bubmmoreka [{OK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnekrpuueckoe noje. Ero nelicreue bubnuorexa [JOK
Ha AJIEKTPUIECKHUE 3apsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpsisk€HHOCTB IEKTPUYECKOTO
nosst. [IpoGnsii 3apsia. Jlnanm
96 Haprl)KgHHOCTI/I BJII)eKJ"IFpI/ILIeCKOFO bubmorexa LIOK
https://m.edso0.ru/3dac6957
noJisi. OTHOPOAHOE PIIEKTPUUIECKOE
nosie
[ToreHnMaIBEHOCTH
97 3J'IeKTij)CTaTI/I‘IeCKOFO noJtsi. PasHocTh bubmorexa LIOK
https://m.edso0.ru/80021447
MOTEHIIMAJIOB U HAIIPSKEHUE
[ToTenumanpHas SHEPruUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IIOJIE. bubmuorexa [JOK
IToTeHIHAal SIEKTPOCTATUIECKOTO https://m.edsoo.ru/af5fa389
TOJIst
C "
0 | pamocrn norcuaon wis BuGmorera LIOK
P https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO MO
100 [IpuHuun cynepno3uuuu bu6mmoreka [JOK
DIIEKTPHYECCKHX TOJICH https://m.edsoo.ru/Ocfeda6c
bubmuoreka [JOK
101 | Pemenne sanad https://m.eds00.ru/5a582263
102 [Tosie Toueuynoro 3apsnaa. [lose bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHOH cepbl https://m.edsoo.ru/b297b5c3
Honfe PaBHOMEPHO 3apsKEHHOTO MO Bubnmorexa [IOK
103 00béMy mapa. [Tone paBHOMEpHO

SapHX(eHHOﬁ OCCKOHEUYHOM IIJIOCKOCTH

https://m.edsoo.ru/f7a665ee
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[IpoBOTHUKH B 3JIEKTPOCTATHIECKOM

bubmuoreka [JOK

104 noJie. YCJIOBUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U TIOJIYTIPOBOJHUKH B bubnuorexa [JOK
AIIEKTPOCTATUYCCKOM TI0JIC https://m.edsoo0.ru/060ebab5
Konnencarop. DnekTpoEMKOCTD
106 KOH;[eHcaTo;E)a. BHGKTgoéMKOCTI) bubmaorexa IIOK
https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapannensHOE cCOeTMHEHNE bubnuoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COETUHEHUE bubmmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
bu6moreka [IOK
109 DHeprus 3apsHKEHHOTO KOHACHCATOpa https://m.eds00.ru/73a34f18
bu6moreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsyKeHHOM YacTUIIbI B bu6mmoreka [IOK
OJTHOPOTHOM 3JIEKTPHUECKOM TI0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O06o01eHre 1 cucTeMaTru3amus
113 3HaHI/IHI"; 10 TEME "BneKTqueLeE:Koe Brbmiorexa LJOK
" https://m.eds00.ru/5752603f
nojue
KonTtponbHas paboTa 1o reme bubnunoreka [JOK
114 "DnekTpudeckoe mose" 1 https://m.edsoo.ru/cefe90e9
nia Toka. [locTosTHHBIN TOK.
115 S’CHOBI/I;I CYIIECTBOBAHHUS Eubmiorexa LIOK
https://m.edso0.ru/233311b5
MIOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa
116 Hcrounuku Toka. Hanpsxenue u bubnunoreka [JOK
DJ1C https://m.edso0.ru/0839a115
117 3akoH Oma Jis y9acTKa LEeMH. bubnmoreka [JOK

QHCKTpI/I‘-IeCKOC COIIPOTUBJICHHUC

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOT'O IIPOBOJHUKA OT €T0

bubmuoreka [JOK

118 JUTMHBI U TUIOIIA/IU TIONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUeHUs
119 VY enpHO€ COPOTUBIIEHUE BELIECTBA. bubnuorexa [JOK
Pemrenue 3amau https://m.edso0.ru/437f8300
i | Do e Bumorea 101
4 https://m.eds00.ru/2367e07
MTPOBOJTHUKOB
Pacus "
121 asnggp?qa;:fgzizfgig%ﬂpaBI/IJIa bubmorexa LIOK
Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [IOK
122 | Pemenme sapas https://m.eds00.ru/3881b469
123 PaboTa snexTpuieckoro Toka. 3aKoH bubmuorexa [JOK
Jlxxoyns —Jlenna https://m.edsoo.ru/a3605c5c
bu6mmoreka [IOK
124 | Pemenue sanau https://m.eds00.ru/6761bf0f
MOIIHOCTD JICKTPUYECKOTO TOKA.
125 TeHHJ'-IIOBaSI MOH_[HOETB, BhLIEIIEMAad Ha ﬁtl/tl 6H_I//I/0Teléa HOK/Q 975046
pesrcTope PS://M.eds00.ru a
bu6mmoreka [JOK
126 | Pemenne sanad https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONTPOTUBIICHUE bubnunoreka [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma Ui MOJTHOM (3aMKHYTOM ) bubnunoreka [JOK
ANIEKTPUYECKOH TIeTTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 | Pemenne sanad https://m.eds00.ru/3580b679
130 MOoIIHOCTh UCTOYHHUKA TOKA bubmorexa LIOK

https://m.edsoo.ru/a0ae51d8
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bubmuoreka [JOK

131 Koporroe sambikare https://m.eds00.r/5465632
132 KonneHcarop B 1ienu noCTOssHHOTO bubnuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bub6mmoreka [{OK
133 | Pemenue sana4 https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo reme bubmmoreka [{OK
"TIOCTOSIHHBII MEKTPUICCKHUIT TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo reme bubmmoreka [{OK
"TIOCTOSIHHBII MEKTPUICCKHUIT TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau 1o Teme bu6moreka [IOK
"TIOCTOSIHHBII TEKTPUICCKHUiT TOK" https://m.edsoo.ru/eb5d4687
0606
Bumorea 10K
SIeKTpHUCCKHE TOK" https://m.edsoo.ru/bfd7a050
138 KonTtponsHas padoTa o tTeme 1 bubmuorexa [JOK
"TToCTOSTHHBIH 3JICKTPUUIECKUI TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 pa3J'H/I‘II)HBIX BeH_[e(f)TB. DNEeKTPUYECKUN Brbmiorexa LJOK
TOK B MeTajiiax. CBepXIpoBOIMMOCTb https://m.eds00.ru/da794295
DJIEKTPUYECKHI TOK B pacTBOpax U
140 pacnn:BaX 3neI<Tp0JmTPOB. 3a§0Hm ﬁtl/tl 6H_I//I/0Teléa HOK/ 4b423491
®apanes s SMEKTPOIU3a pS.//m.edso0.ru
. bu6mmoreka [JOK
141 DNeKTpuYecKuil ToK B razax. Ilnasma https://m.eds00.ru/92d92f76
142 DNEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHbIe IpHOOpPBI https://m.edso0.ru/2E+160
143 DNEeKTPUYECKUM TOK B bubnunoreka [JOK
MOJTYITPOBOHUKAX https://m.edsoo.ru/ab61c660
b K
144 [TomympoBOAHUKOBBIE IPUOOPHI nomorexa LIO

https://m.eds00.ru/83622200
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145

DuU3MYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U
HaIpPsDKEHUS B LIENU MIOCTOSIHHOTO
TOKa IIPY [TOMOIIM aHAJIOTOBbIX U
IU(GPOBBIX H3MEPUTEIBHBIX
puOopoB" wiH "3HAKOMCTBO C
uudpoBoit 1aboparopueii no Gpusuke.
[Ipumeps! u3mepenus Gu3nIecKux
BEJIMYMH IIPU TOMOILU
KOMITBIOTEPHBIX TaTYUKOB"

bubmmoreka [{OK
https://m.edso0.ru/5643ea56

146

®u3nYecKuil IPaKTUKYM 10 TEME
"N3yueHne HepaBHOMEPHOTO
JBAYKEHHUSI C LIETIBIO OTIPEIETICHUS
MTHOBEHHOM cKkopocTh”

bu6moreka [IOK
https://m.edso0.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nin "ccnenosanue 3aBUCUMOCTH
IIyTU OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBUKECHHUH"

bu6mmoreka [IOK
https://m.edso00.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yckopeHus: CBOOOTHOTO
najgenus" win "M3yuenue nBUKeHUs
Teja, OPOIIEHHOTO TOPU30HTAILHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Ou3nyecKuil MPakTUKyM 10 TEME
"N3yueHue IBUKEHUS TeJa 0
OKPYXHOCTH C TIOCTOSIHHOU T10
MOJYJIIO CKOPOCTBIO" MM
"HccmeqoBaHnue 3aBUCUMOCTH
nepuoja oOparieHuss KOHH4eCKOro
MasiTHUKA OT €ro apaMmeTpoB”

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

Du3N4EeCKU PAKTUKYM I10 TEME

bubmmoreka [JOK
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"U3mepenue paBHOACUCTBYIOIIEH
CWJIBI TIPU ABMXKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHHU JIBUKEHUS
OpycKa 1o HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

https://m.edso0.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIOIINX B IPY)KUHE
U PE3UHOBOM 00pasIle, OT UX
nepopmanun” numm "M3yuenue
JBVDKEHUST CHCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 NErKuid
6110K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYUHE YTIOBOTO

ko3 durmenta 3aBucumoctu Frp(N)"
niy "UccnenoBanue NBUKEHUA
Opycka 1Mo HaKJIOHHOM TIOCKOCTH C
NepeMEeHHBIM KO3 OUITHECHTOM
Tpenus" win "N3yueHne qBUKeHUs
rpy3a Ha BaJly C TpEHUEM"

bu6mmoreka [JOK
https://m.edso0.ru/b83b1607

153

®u3NUecKuil IPAKTUKYM IO TEME
"UccnenoBanue ycinoBui paBHOBECHUS
TBEPOTO Teja, UMEIOIIEro OCh
Bpamenus" win "KoHcTpynposanue
KPOHILUTEHHOB U PACUYET CUI
ynpyroctu" win "Uzyuenue
YCTOMYMBOCTH TBEPAOIO TeENA,
HMMEIOIIETo TIoaab Onops"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Du3n4EeCKU NPAKTUKYM 10 TEME

bubmmoreka [JOK
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"N3mepenue ummynbca Tena 1no
TopMO3HOMY nyTH" nnu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOHIISI I MOIITHOCTH CHJIBI
Taru" nim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
niu "HccrnenoBanue coxpaHeHUsI
HMITyJIbCa TPU YIIPYTOM
B3auMoeiicTBun" wim "M3mepenne
KUHETUYECKON SHEPIruu Tena Mo
TOPMO3HOMY ITyTH"

https://m.edso0.ru/856th28e

155

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne H30TepMHIECKOTO
nporecca (peKOMeH/10BaHO
HCIIOJIb30BaHUE MU(PPOBOH
naboparopun)" win "N3ydeHue
HM30XOPHOTO mpolecca” Win
"N3yuenne nzobapHoro npoiecca"
unu "IIpoBepka ypaBHEHUS
COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yaeabHoOi
temwtoéMkocTu" nin "UcciaenoBanue
Iporiecca OCTHIBAHMS BEIleCTBa" HITH
"HUccnenoBanue aqmuadaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUHU
MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS
Y TEMIIepaTypbl KUIIEHUs KUAKOCTEN"

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

157

Pu3nYeCcKUi MPaKTUKYM 110 TEME
"N3y4yeHne 3akOHOMEpPHOCTEN
WCTIapeHus KUAKOCTEN" i
"N3mepenue yaenpHON TEIOThI

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5
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I1aBjieHus apaa" win "M3ydenue
CBOJCTB HACBIILIEHHBIX apoB" WU
"N3mepenune abCOMOTHOM BIAXKHOCTH
BO3/yXa M OI[EHKAa MacChl TIApOB B
nometenun". 3mepenue

ko3¢ (uUIIMeHTa TTOBEPXHOCTHOTO
HATSDKEHUS

158

@uU3NYECKU IPAKTUKYM I10 TEME
"Habmtoienue npeBpaleHus SHepruu
3apsHKEHHOT0 KOHAEHCAaTopa B
SHEPIHUI0 U3JIYYeHUSI CBETOANOAA"
niy "M3ydeHne npoTeKkaHus TOKA B
LIeTH, CoJIeprKalle KouaeHcarop"
niny "Pacnipenenenue pa3HOCTH
MTOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
IIOCJIE0BATEILHOM COCMHECHUH
KOHJICHCAaTOpOB"

bu6moreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yieabHoro
COMPOTHBIICHUS MPOBOHUKOB" HIIN
"UccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAIIPSDKEHUS JJIS JIAMITbI
HaKajMBaHus"

bu6mmoreka [JOK
https://m.edso00.ru/2b179d98

160

Ou3nyecKuil MPaKTUKYM IO TEME
"Habmronenue anekTpoiaunsa" uim
"N3mepenue 3apsiia 0 JTHOBAJIEHTHOTO
noHa" winu "UccinenoBanne
3aBUCHMOCTHU COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTypbI"”
nnu "CHATHE BOJIBT-aMIIEPHOI
XapaKTEepPUCTUKHU quoaa”

bu6mmoreka [JOK
https://m.edso00.ru/64b6e901
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Hrorosas npoMexyTouHas
arrectanusa. O6o0ueHne 1

bubmuoreka [JOK

161 CHCTEMATU3ALMSA 3HAHUN 10 TEME https://m.edsoo.ru/ed017d93
"Kunematnka"
PesepsHeii ypok. O000menne u
162 CHCTIe)MaTmZIIJ);Hs{ 3HaH1/11>I'1II 10 TEME bubnnorexa LIOK
" " https://m.edso00.ru/3149956b
JnHamuka
163 | cnermmmtssmmn aumaati 6 vt buGworexa LIOK
" 1 " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTO Tea
Pese i ypok. O000IIEHnEe
164 CHCTEf/II;I;IIZZEHE 3HaHPII>I'III ng I/ielxI:[Ie bubmorexa LIOK
"3 " https://m.edsoo.ru/6c0dfocc
aKOHBI COXpAaHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHNE 1
165 cUCTEMAaTH3alys 3HaHUH 110 TEME bu6mmoreka [IOK
"OCHOBBI MOJICKYJIIPHOKHHETHYIECKO I https://m.edsoo.ru/de148976
teopun"
PesepBubIit ypok. O600meHue u
166 CHCTEMAaTH3alMs 3HAHUH 110 TEME bubnmuoreka [JOK
"Tepmoaunamuka. TerioBbie https://m.edsoo.ru/Obcc77cl
MAaIIUHBL"
PeseprubIit ypok. O6001IeHNE 1
167 cucTeEMAaTH3alys 3HaHUH 110 TEME bu6mmoreka [JOK
" ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoap"
P i . 06006
o | Tommatispon Obebueme o 10K
" " https://m.edsoo.ru/f2381c0c
JEKTPUUECKOE T0JIe
P P .
€3EpBHBIN YPOK O606£ueHI/Ie u BuGmiorexa 1IOK
169 CHUCTEMATHU3AaIH 3HAHUH 10 TEME
" o N " https://m.edsoo.ru/3cae6dal
OCTOSIHHBIN DTIEKTPHUECKUN TOK
170 PesepBHblit ypok. O6001IeHTE U bubnuorexa [IOK
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CUCTEeMAaTH3alusl 3HaHUH 110 TEME
"Toku B pa3nInyHbIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16

53



https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaunuecTBO 9acoB

DJIeKTpOHHbIe HU(POBBIE

Jl:;_)l'l Tema ypoka Beero Kourpoububie | IIpakrnueckue II::;‘? CHHSI o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcsl
B3anmonericTBre MOCTOSTHHBIX

1 MaFHI/IT(fIB Y IPOBOJTHUKOB C TOKOM. 1 BH6H_HOTeKa HOK
MaruutHoe noJie. ['unoresa Amnepa https://m.edsc0.ru/487a8593
BexTop MarHUTHON MHAYKLIHH.

9 [IpuHIHn cyneprno3unun 1 bubnnorexa [JOK
MarHUTHEIX moJiei. JInauu https://m.edsoo.ru/4clabcch
MarHUTHON WHIYKITUU

3 MarsuTHOE€ 110JI€ IPOBOJHUKA C 1 bubnuoreka [JOK
tokoM. OnbIT Dpcresa https://m.edsoo.ru/d35d5262
Cuna Ammnepa, €€ HarpaBJIeHUE U bubmuorexa [JOK

4 MOIYITb 1 https://m.edsoo.ru/26d9c5ba
Bxo1HOM KOHTPOJIb 3HAHUI. bu6mmoreka [IOK

5 Pemenue 3anau 1 1 https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amriepa. bubmuoreka [JOK

6 DJIeKTPOU3MEPHUTEIBHBIE IPUOOPHI 1 https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanrpaBJICHUE U

7 MOJ1yJib. JIBHKEHUE 3apsyKeHHOM 1 bubmuoreka [JOK
YaCTHUI[BI B OJHOPOAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

bubnuoreka [JOK

8 Pemenue 3anas 1 https://m.eds00.ru/504e98c7

bu6mmoreka [JOK

9 Pagota cuet Jlopena 1 https://m.edsoo.ru/d518be4b

bu6mmoreka [JOK

10 Pemenue sanad 1 https://m.eds00.ru/93617bd9
MarauTHoO€ 10JI€ B BEIIECTBE. bu6nmoreka [JOK

11 deppomarHeTuky, napa- u 1 https://m.edso0.ru/30ff9608
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https://m.edsoo.ru/ad7718d7
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JUaMardHCTUuKu

OCHOBHBIE CBOWCTBA

bubmmoreka [{OK

T
12 $eppomarnetinkos. [lpumencrne https://m.edsoo0.ru/0b58190a
(heppoMarHeTuKoOB
13 Pemenne 3amay mo reme bub6mmoreka [{OK
"MarnurtHoe nojue" https://m.eds00.ru/5b55¢307
14 Pemenne 3amay mo reme bubmmoreka [{OK
"MaruurtHoe mnojue" https://m.edsoo.ru/41c4ae8a
| e e BuGorsa 101
YiCm- https://m.edsoo.ru/b3efalcl
MarHUTHON WHIYKITUU
bu6moreka [IOK
16| SAC wanywm htps://m.eds00.ru/48150bd8
17 3aKOH JEKTPOMArHUTHOM HHTYKITUH bubmuorexa [JOK
dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekTprdeckoe noJie. bubmuorexa [JOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABUKYIIIUXCS bu6mmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 p bu6mmoreka [JOK
CILICHHC 3aNad https://m.edso0.ru/4dfda618
1 N P bubnuoreka [JOK
PaBiIo JlcHHa https://m.edsoo.ru/bbc22726
p | Do K s 10K
Ve https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKa
23 SABnenne camonnaykuuu. J1C bubnuoreka [IOK
CaMOWHTyKITHH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIS KaTyLIIKN bubnuoreka [IOK
C TOKOM. DJIEKTPOMarHuTHOE ToJjIe https://m.edsoo.ru/b3cOad11l
25 Pemenne 3amaua bubmmoreka [JOK
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https://m.edso00.ru/88f69d2b

O0001IeHUE U cUCTEMATHU3ALUAS

bubmmoreka [{OK

26 igaHHH 110 Teme " https://m.edso00.ru/76484025
JIEKTPOIMHAMHKA
97 KonTposnpHast paboTta 1o teme bubnuorexa [JOK
"JnekTpoarHaMuKa" https://m.edsoo0.ru/8ae09b98
n | oo e Butmorera 110K
A 1 . https://m.edsoo.ru/7c1db385
lMapmonnueckue koaedanms
K
w | s B 10K
— https://m.edso00.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
0| rapwonmeckix KoneGasmi s 1 BuGmorexa IOK
SHEPIETHYECKOTO 1 https://m.edso0.ru/e3c99692
KUHEMATUYECKOTO OIMMCAHHUS
. bu6mmoreka [IOK
31 AMMIATYNa H pasa konebanui https://m.edso0.ru/7a0c439a
[Tepuona u yacToTa KoJIeOaHUH.
[Tepuon MEU'IBIX CBOOOIHBIX BuGnorexa LIOK
32 KoJieOaHui MaTeMaTUYECKOro hittns:/m.edsoo.ru/e0399319
MasTHHUKA. [leprnoa cBOOOTHBIX SR :
KoJieOaHui MPY>KMHHOTO MasiTHUKA
3aryxaromue KoiaeOaHusl.
33 BLII}-I,Xy)K,HeHHHe KOJICOaHHUS. bubmuorexa LIOK
P https://m.edso0.ru/72e93d09
€30HaHC
bu6mmoreka [JOK
34 ABTOKOIIEC0aHNA https://m.edso0.ru/6add2644
bu6mmoreka [JOK
35 Pemtenne 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123¢c5
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Ypox-KoH(pepeHIus

bubmuoreka [JOK
"M 0
36 CXAMITTCCIHE KO IEhatilA B,, https://m.edsoo.ru/8ef587be
MY3BIKQIBHBIX HHCTPYMEHTAX
O06001IeHe U CUCTEMAaTHU3AIIHS
o " bubnuorexa [JOK
M
37 SHATILTO ,T eume Tiexameciie https://m.edsoo.ru/eb84182f
KoJIcOaHuUs
38 DneKTpOMarHuTHbIEC KOJieOaHus. bubnuoreka [JOK
KouiebaTenbHbIH KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTATY/IbI 3apsiga KOHAeHcaTopa ¢ bubnuoreka [JOK
AMITIMTY/ION CHUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHHUs SHEPTHH B bubmuorexa [JOK
UIcalIbHOM KOJieOaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
| lmeeroumm Bumorea 10K
: yx https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJICOaHUS
[Tepeme i1 TOK. Pe3ncto
42 KOIEZ[ZH;I?;I;I 1: I_II;HI/I HZIpeT:MIe)HHHoro bubmnorexa LIOK
ToKa https://m.edso0.ru/84836152
43 Karyiika "HAYKTUBHOCTH B LIETH bu6mmoreka [JOK
[IEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa 1J1s JIEKTPUYECKOMN bu6mmoreka [JOK
LIEIH IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
M .
o | e e o Bumorea 101
Y Y https://m.edsoo.ru/1cac6c4c
3HAUEHUE CUJIBI TOKA U HATIPSHKEHUS
46 p . bubmuoreka [JOK
C3OHAHC B SJICKTPHACCKOM HeTt https://m.eds00.ru/087506df
47 p bubmuoreka [JOK
CIICHHC 3a/1aT https://m.edsoo.ru/al6836a4
48 WneanbHbIi TpaHchopMaTop. bubmuoreka [IOK
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[IpowusBoacTso, nepenaya u
noTpeOICHNE AEKTPUIECKONH
SHEPrUU

https://m.edso0.ru/f97418ae

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

49 Kynbrypa ncnons3oBanus bubmmorexa LIOK
o https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHUH B TOBCETHEBHON
KUZHU
50 p bubmmoreka [IOK
CILICHHE a1t https:/m.edsoo.ru/ee6677ed
51 p bu6mmoreka [IOK
CILICHHE a1t https://m.edsoo.ru/7cabh59f8
| OofuenHe Kk choTeMasAA Bumiorexa LIOK
" " https://m.edso0.ru/401024a9
JIEKTPOMAarHUTHBIC KOJICOaHHSI
53 %ae X;;{leqilcciiiflﬁe?;ﬁnqemnx bubmorexa TIOK
parrep https://m.edsoo.ru/a58e109f
BOJTH
54 Croi bu6mmoreka [JOK
BOMCTBA MEXAHUHICCKHIX BOIH https://m.edso0.ru/d9ae1000
55 3 X bu6mmoreka [JOK
BYK. AApaKTCPHCTHKH 3BYyka https://m.eds00.ru/138b6f09
56 Wndpas3syk u ynbrpassyk. [lllymoBoe bubnuoreka [IOK
3arpsA3HEHNUE OKPYKAIOIICH CpeIbl https://m.edso0.ru/7380038f
57 P bubnuoreka [JOK
CHICHUE 3a7at https://m.edsoo.ru/cfd918bf
S8 Manysenme nexmpovarmmix BuGimorera LIOK
i P https://m.edsoo.ru/714e5db1
BOJIH
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubnuorexa [IOK
CBoIiCTBa 27I€KTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIkana 371€KTpPOMarHUTHBIX BOJIH. bubnuorexa [IOK
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HpI/IMeHeHI/Ie OJICKTPOMArHUTHBIX
BOJIH B TCXHHUKC U 6BITy

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

HpI/IHHI/IHI)I paIII/IOCBﬂ?;I/I nu
TeneBuacHus. Pagnosiokaius.

bu6mmoreka [{OK

61 DJIEKTPOMAarHUTHOE 3arpsI3HCHHE https://m.edso0.ru/9f96f1f8
OKPYKaroLIEn CpeJibl
62 KonTponbHas pabota no reme 1 bubnuorexa [JOK
"Kosiebanus u BOJTHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aK0oH IPSIMOJIMHEWHOTO bubnuorexa [JOK
pacrpocTpaHeHus cBeTa https://m.edso0.ru/f9566406
P
o | e e e BuGorea 10
https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHs CBETa
65 Otpaxenue cBera. [Inockoe bubmuorexa [JOK
3epkaiio. Cheprudeckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOTIOTHBIN
6 | npenowrcuna. Homoe mayrpeice BuGmorera LIOK
i o https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHblil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS
§ | saxonos rpaerunn nperomtea Bu6miorera LIOK
P P https://m.edso0.ru/49d830a9
CBeTa
Xon nyden B npusMme. Hucnepcus Bubmiorexa LIOK
68 cBera. CII0KHBIN cOCTaB OEJI0ro )
https://m.edsoo.ru/d8elc3be
cBera. Llser
69 JInn3sl. DOKYCHOE PACCTOSHUE U bubnuoreka [IOK
ONITUYECKAs CHJIA JINH3BI https://m.edso0.ru/60441359
70 ITocTpoenue n300paxeHni B TMH3aX bubnuoreka [IOK
U MX CHCTeMaX. Y BEeJIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
71 Pewrenue 3a1a4 Ha IOCTPOEHUE bubnuorexa [IOK

1/1306pa>1<eH1/1171, MOJIY4aCMBbIX C

https://m.edso0.ru/5a868f09
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IIOMOIIIBIO JIMH3

72 ['ma3 kak onTuueckas cucreMa buomorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenensi
73 HpI/IMeHI/IMOiITI/I re(fMIeITqueCKoﬁ BH@I_HOTeKa HOK
R https://m.edsoo.ru/cd174a10
7 CKopocTh CBETa U METOJIHI €€ bubnuorexa [JOK
U3MEpEHUsI https://m.edsoo.ru/f32aab06
o 311;151211/\1/[;)KyT0‘-IHHI/I KOHTPOJIb Bubmiorexa [IOK
https://m.edsoo.ru/lel6cc6e
Jucnepcus ceeta
bu6moreka [IOK
76 Hutepgepenus cera https://m.edsoL(I).ru/5chc638
p | Koo Vo oo 10K
MHHUMYMOB https://m.edsoo.ru/c6416d48
78 Pemenue 3amaq Bubmmorexa [IOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
” Ipuvenenne unrepdeperim https://m.edsoL(I).ru/668edbc8
bu6mmoreka [JOK
80 Mudppaxuns ceeta https://m.edsoL(I).ru/12ed04b5
81 JudpakuronHas pemérka. Y cioBue bubnnoreka [JOK
HAOJIIO/ICHHUS TJTABHBIX MAKCHMYMOB https://m.edso00.ru/f998d964
82 Pemenue 3amau bubmorera [IOK
https://m.edsoo.ru/d58c411a
83 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monspuzanus ceeTa https://m.edsoo.ru/e9890fe9
84 Pemenue 3amnau buommorexa [TOK
https://m.edsoo.ru/c56c8158
85 CBeTOBBIE BJICHUS B IPUPOJE bubnuorexa [IOK
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https://m.edso00.ru/0b36363d

O06o001IeHre U cucTeMaTH3aIUs bubnmoreka [JOK
86 3HaHu# mo teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTtposnsHast pabora no teme bubnuorexa [JOK
«OnTtuka» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHHUMOCTH
88 KJIACCUYECKOU MEXaHUKHU. 3aKOHBI bubnuorexa [JOK
AIIEKTPOIMHAMHUKHI U TTPUHITHIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEJIEHOCTH
89 [TocTynaTel cnenuanbHON TEOPUH bubnnorexa [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeoOpazoBanus
90 Jlopenua. YciioBue NpUUMHHOCTH. bubmuorexa [JOK
OTHOCHUTEIILHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMelJICHHE
BPEMEHU U COKpAIlEHUE JTUHBI
91 DHEPrusi ¥ UMITYJIbC bubmuorexa [JOK
PEIATUBUCTCKOMN YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs3b Macchl C YHEPTUEH U
92 HMITYJIbCOM penﬂTHI;I/ICTCKOﬁ Eubmorexa IOK
https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPrus MOKOS
93 PaBHOBeCHOE TEILIOBOE U3NTyUYEHHE Bubmmorexa LIOK
https://m.edsoo.ru/f54035a5
bubnuoreka [JOK
A 3akon cmemenui Brxa https://m.eds00.ru/1c5ff752
95 I'unote3a M. I1nanka o kBaHTax. bu6mmoreka [JOK
®otoHbI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% OHeprus M MMIYILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®otoadpdext. OnpiTel A. T bubnuorexa [IOK

CroneroBa. 3akoHbl poTodpdexra

https://m.edso0.ru/8c68e5h9
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VYpaBHeHue DUHIITEITHA 1715

bubmuoreka [JOK

. HK "
%8 orosdexra. "Kpacwas rparmua https://m.edsoo.ru/01ef4556
dororddexra
99 Jasnenue ceeta. OnbiTh I1. H. bubnuorexa [JOK
JlebeneBa https://m.edso0.ru/64b4f966
. bubmuoreka [IOK
100 BoumHoBEIe cBOHCTBA YacTHIL https://m.edsoo.ru/f59cfcec
B Bpoiins.
101 | Bpoiowrn prmepe abmaemn Bumorexa [IOK
. https://m.edsoo.ru/5df8bafl
JIOKaJINU3aliun I[BI/I)KYHICI/ICSI HJaCTHUIIbI
102 K . bu6moreka [IOK
OpIyCKYJTIAPHO-BOHOBOU Zyaitism https://m.edsoo.ru/8ccab62a
103 Judpakuus 31eKTPOHOB Ha bubnuoreka [IOK
KpHCTaLIax https://m.edsoo.ru/30dbal8c
100 | opompe. Coommomems Bummorexa LIOK
POMHPE. N https://m.edso0.ru/65783dec
Heomnpeaenénnoctei [ eitzendepra
bu6mmoreka [IOK
105 Pemenue rpaduraecxux sazad https://m.eds00.ru/e70195hbd
106 p . bu6mmoreka [JOK
CLUICHHC PACUCTHBIX 3a/at https://m.edso0.ru/ee9h3182
KonTtponbHas paboTa no TemMam:
" - i bu6mmoreka [JOK
107 OCHOBI’{CTO ’ K,?pHyCKyMpHO 1 https://m.edsoo.ru/c3de891a
BOJIHOBOH OyaJIN3M
I B LOK
. P https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [JOK
109 Hocryxratsi bopa https://m.edso0.ru/404dfa9a
110 Bunel ciexktpoB. CiekTp ypoBHEN bubnuorexa [IOK

OHCEPIUH aToOMa BOAOPOJaa

https://m.edsoo.ru/cf74blla
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11 CrioHTaHHOE U BBIHYXK/IEHHOE bubmuorexa [IOK
U3JIyuYeHHE CBEeTa https://m.edsoo.ru/f945d85c
bubmmoreka [{OK
112 Jlazep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sapa
113 I'eiizenOepra-MBanenko. 3apsin u bubmoreka [IOK
MaccoBOe YKCI0 sapa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTH
3aKoH paIMOAKTUBHOIO pacnajia.
CaoiicTBa HOHU3 ero
114 H:ﬂ;;fﬂﬂ“ ;J:II/ISII/II—II)I/}II;O - bubmorexa LIOK
' https://m.edsoo.ru/aab98bef
PaZMOaKTUBHOCTH HA KUBBIE
opranusmsl. [Jozumerpus
DHeprus cBA3U HyKJIOHOB B sI/Ipe.
SAnepubie cunbl. JlepekT Macchl
anpa. SnepHsie peakuuu. SnepHeie BuGmmotexa LIOK
115 peaxtopst. [pobsemer https://m.edsoo.ru/ff1758d0
YIPaBIsEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUS AJIEPHOMN SHEPTETUKH
MeTo1bl peructpaiuu u
HCCIIeIOBAHUS 3JIEMEHTApHBIX
o | e Symerme B LOK
1 nerrromsr, [IpefcTaiene o https://m.edsoo.ru/lac08a5h
CranpaptHoit monenu. Kapk-
TJIFOOHHAS! MOJIENb aJPOHOB
®usnka 3a npenenamMu CtannapTHON
117 Mojenu. TéMHas Matepus U TEMHas bubnunoreka [JOK
sHeprus. EnuHcTBO (hmzmdeckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTHs aCTPOHOMUM. bubnuorexa [IOK

3HadeHUE ACTPOHOMUHU

https://m.edsoo.ru/ad73e145
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[TpruMeHuMOCTh 3aKOHOB (PH3UKU
1151 OOBSICHEHUS! TIPUPOIBI

bubmuoreka [JOK

119 KOCMHUYECKUX 00BEKTOB. MeToIbI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX HCCIIEIOBAHUIN
CoBpeme €eo €CKUe

120 TGH]ZEKBSH};:H;aHIf;II‘/IG?IGCI;P(I)HH Bubnmorexa LOK

’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTPOHOMHUS
iy | BT e Concs BuGmorea 10K
p AR, ’ https://m.edsoo.ru/aac588eb
BHUIMMOE JIBI)KEHUE
B 10K
. https://m.edso0.ru/22748eb4
sHepruu CoJiHLa U 3BE3]1
3BE3/1bI, MX OCHOBHBIC

123 XapakTepucTuku. {lnarpamma bubmuorexa [JOK
"CHEKTPaIbHBIN KJIacC — https://m.edso0.ru/42169944
CBETUMOCTB"

124 3Be3 bl TIIaBHOMI bu6mmoreka [IOK
MOCJIEIOBATENILHOCTH https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 3BE31.

C
B LOK
. https://m.edsoo.ru/d09da494
CoiHna ¥ 3B€31. DTalbl JKU3HU
3BE3D
M i [Tyt — r .
126 Tumet raacru, Gepre et BuGuorera LIOK
i https://m.edsoo.ru/7cd10a0a
sIpax TalakTUK
Bcenennas. Paciupenue

127 Bcenennoii. 3akon Xab66ma. Teopus bubnunoreka [JOK
Bonbmoro B3peiBa. PenrkToBoe https://m.edsoo.ru/3dbdf0d2
M3IIy4yeHue

128 MacutaGHast cTpykTypa BeeneHHoi. bubnuorexa [IOK
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MeraramakTuka

https://m.edsoo.ru/ce234633

129

Hepeménnsie npoGiiemsl
aCTPOHOMUH

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanye MarHUTHOTO OJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
(dheppoMarHeTukoB" WK
"UccnenoBanue JeHCTBHS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bubmmoreka [{OK
https://m.edso0.ru/67361aef

131

®u3n4ecKuil IPaKTUKYM 10 TEME
"U3mepenue cunsl Amriepa" uim
"N3yueHne 3aBUCHMOCTH CUJIbI
Amrepa OT CuJibl TOKa'" Win
"OnpeneneHne MarHUTHOM
WHIYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

bu6moreka [IOK
https://m.edsoo.ru/fcae91e9

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUSA
3JIEKTPOMArHUTHON UHAYKIUU'" WIn
"OnpeneneHne HHIYKINU
BUXPEBOTO MArHUTHOTO TOJIS"

https://m.edsoo.ru/c36658da

133

Ou3nyecKuil IPaKTUKYM 10 TeMe
"UccneqoBanue IBICHUI
camounaykuun" win "Coopka
MO/IENTH JIEKTPOMAarHUTHOTO
reseparopa”

bubnuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOIHBIX
KoJieOaHU HUTSHOTO U IPY>KUHHOTO
MasTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

Du3N4eCKU PAKTUKYM I10 TEME

bubmmoreka [JOK
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"[IpeoOpa3oBaHue YJHEPTHH B
MPYXKUHHOM MasiTHUKE"

https://m.edsoo.ru/a28026bd

136

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue nmepeMeHHOro ToKa
yepes M0CieI0BaTeNbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYILKY U Pe3UCTOp" WU
"UccnenoBanue pabOThl HCTOUHUKOB
CBETa B LIENIH IEPEMEHHOT0 ToKa"

bubmmorexa [{OK
https://m.edso0.ru/89dc2d90

137

@U3NYECKUI NPAKTUKYM IO TEME
"N3yueHne mapaMeTpoB 3ByKOBOM
BOJIHBI"

bu6moreka [IOK
https://m.edsoo.ru/b100661a

138

®u3nYecKuil IPaKTUKYM 10 TEME
"N3mepenune nokasarens
MpETOMJICHHUSI CTEKJIA" UIn
"[Tomyuenue n3o0OpaxeHus B
CUCTEME U3 IUIOCKOTO 3epKajia U
JIUH3b!"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU
(hOKyCHOTO pacCTOSIHUA OT BElIeCTBa
(Ha IpUIMeEpe KUIKUX JIMH3)" WITH
"N3mepenue poKycHOTO pacCTOSTHUS
paccenBarONIUX JUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fh3f

140

du3ndecKuil NPaKTUKYM 110 TEME
"Habmronenne nudpakunm,
HHTEP(PEPEHIIUU U MTOJISIPU3ALAN
cBera"

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

141

DuU3NYECKUN IIPAKTUKYM I10 TEME
"OnpeneneHne UMITyIbCa U SHEPIUU
PENATUBUCTCKUX YacTUll (110
¢doTorpagusM TPEKOB 3apsKEHHBIX
YaCTHUIl B MArHUTHOM T10J1€)"

bu6mmoreka [JOK
https://m.edso0.ru/63756¢47
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142

DuU3M4ECKUH IIPAKTUKYM 110 TEME
"N3mepenue nocrosHHoM [Tnanka Ha
OCHOBE UCCJIEJOBAHUS
doTorddexra" mu "Mccnenosanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO/1 OT HaIpsHKeHus"

bubmmoreka [{OK
https://m.edso0.ru/eb916f82

143

®uU3NYEeCKU IPAKTUKYM I10 TEME
"HUccnenoBanue cnexkTpa
pa3peKeHHOTO aTOMapHOT0
BOJIOPOJIa U U3MEPEHUE MOCTOSTHHOMN
PunGepra"

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

144

®u3nYeCcKUil IPaKTUKYM 10 TEME
"UccnenoBanue paauoakTHBHOTO
(hoHa ¢ UCTOJIb30BaHUEM
no3umerpa" win "M3ydyenue
MOTJIOIIEHNS OeTa-4yaCTUI]
AITIOMUHUEM"

bu6moreka [IOK
https://m.edsoo.ru/c3dabebe

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEDOA
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN TS OTIPEICITICHUS
MOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3iusi CeBEpHOTO MOJTyIIApHst U
sipkue 3BE361" mim "Habmronenus B
Teneckon JIyHsl, mIaHer,
TYMaHHOCTEH U 3BE3IHBIX
CKOITIICHUI"

bu6mmoreka [JOK
https://m.edsoo0.ru/1072021e

146

O000IIeHNE B CHCTEMAaTH3aLIH
3HaHui. Ponb pu3uku u actpoHOMUN
B DKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLMAIbHON B

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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3THYECKOH chepax nesTeIbHOCTH
4eJIoBeKa

O06001IeHne 1 cUCTEMaTH3AIUS
3HaHui. Poib u MecTo pu3uKu U

bu6mmoreka [{OK

147 aCTPOHOMHH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4YHOU KapTHHE MHpa
O06o01Ienye U cucTeMaTu3amus
3HaHui. Ponb pusnueckoit reopun B
(hopMHPOBAHHH TTPEICTABICHHH O
148 (bu3nueckoi KapTUHE MUPa, MECTO bubnuorexa [JOK
(bu3MUECKON KapTHHBI MHUpa B https://m.edsoo.ru/e7d400f4
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUIN O MPUPOJIE
O0001IeHNEe U cUCTEMAaTH3 AL bu6mmoreka [IOK
149 3HaHwuii 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
O0001IeHNEe U cUCTEMAaTH3 AL bu6mmoreka [IOK
150 3HaHwuii 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O060011eHrEe U cUCTEMAaTH3ALNAA bu6mmoreka [JOK
151 3HaHuii 1Mo Teme "Iunamuka" https://m.edsoo.ru/2dfbafcs
O0o001Ienre ¥ cucTeEMaTU3aIs
152 3HaHI/IHI"; o teMme "CraThka T;Iepz[oro bubmnorexa LIOK
" https://m.edsoo.ru/3cca482e
Tela
O00011IeHNE U CHCTEMATH3aLIUS
153 3HaHHUH 110 TeMe "3aKOHBI bubmorexa LIOK
\ https://m.edsoo.ru/32a4d1a0
COXPaHEHHUS B MEXaHUKE
O0o001IcHNEe B CHUCTeMaTH3aI s
154 3HaHuM no Teme "OCHOBBI bubmuoreka [JOK
MOJIEKYISIPHO-KHHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun”
155 OO6o01IeHre U cucTeMaTru3arus bubmuoreka [JOK

3HaHMi 1o Teme "TepMoanHamuKa.

https://m.edsoo.ru/c63f7c10
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TenmoBsie manmue!"

O060011eHNe U CUCTeMaTH3AIHA
3HaHMM 110 TeMe "ArperaTHbie

bubmmoreka [{OK

156 cocrosHus Bemectsa. ®azosbie https://m.edsoo.ru/1d36b5b1
nepexop!"”
O00011IEHNE ¥ cUCTEMATH3a
157 3HaHHH”1; H}E)HTCT\I/IG I'/191;1el\;lcT;I/IfmeHcI/II:([)e bubmaorexa IIOK
" https://m.edsoo.ru/3bf0def9
1oJie
O00011eHNEe U CUCTEMAaTU3ALMS
158 3gaHui 1o teme "I1oCTOSHHBII bubinorexa LIOK
. " https://m.edsoo.ru/71453ee6
MEKTPUICCKHI TOK
O00011eHne 1 cucTeEMaTu3a
159 3HaHI/IHI\/'JI; HHOHTeIl/\I/IeI:I'TTOII:II/I El/;)a?i]I'II/II/I{IHBIX bubmorexa LIOK
" https://m.edsoo0.ru/3d40077a
cpenax
160 O06o00meHNe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HAHUU 110 TeMe "MarauTtHoe moJe" https://m.edsoo.ru/3b4c06ae
Peseprubiit ypok. O6001IeHNE 1
. bubmuorexa [JOK
161 SgCTeMaTmaum SHAHMIH 11O TeM,,e https://m.edsoo.ru/053e2248
JICKTPOMArHUTHAS WHTYKIIHS
Pese 7 . O600menne
162 CHETEEEELIZZEI?IE 3Ha1§)p11;1u H(iI I;Ielvll/le bubmnorexa LIOK
" " https://m.edsoo.ru/d6310bfd
MexaHuueckue KoueOaHus
163 | oo st oo tou BuGmorexa LIOK
N H . https://m.edsoo.ru/5e2bb83d
DJIEeKTPOMAarHUTHBIE KOJIeOaHHs
PesepBurlit ypok. O600mIeHE U
164 CHUCTEeMaTHU3alvs 3HAaHUH 10 TeEME bubmuoreka [JOK
"MeXaHUYECKUE U https://m.edsoo.ru/96a7a2dd
3IEKTPOMAarHUTHbIE BOJTHBI"
P I .
€3EpBHBII yPOK O606£11eHI/Ie u Butmiorexa 1IOK
165 CHUCTEMAaTH3alMsI 3HAHHUH 10 TEME

"Onruka"

https://m.edsoo.ru/52ad1603
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Hotrosas npome:xyTo4Hast
aTTeCTalys.

bubmuoreka [JOK

166 O0001IeHIE U CHCTEMATH3AITUS 1 https://m.edsoo.ru/5bec1c65
3HaHui 1Mo Teme "OcuoBer CTO"
PesepBHeIii ypok. O600IICHNE 1
167 cUCTEeMaTH3alMs 3HAaHUM 10 TEME 1 bub6mmoreka [{OK
"KopryckysipHO-BOTHOBOM https://m.edsoo.ru/f7c59d38
Tyamu3m"
P i . 0606
168 | cicrovammsat snanii o Teve ) Bu6morexa LIOK
"® " https://m.edsoo.ru/1f511654
M3HKa aToMa
PeseprubIit ypok. O6001IeHNE 1
169 CHCTEMaTH3alMsl 3HAaHUH 110 TEME 1 bu6moreka [IOK
"du3uka aTOMHOTO S/Ipa U https://m.edso0.ru/905c5ce0
AJIEMEHTAPHBIX YaCTHUIL"
P i . 0606
170 czzigfaiiizgzﬁ 3Ha1§)1/11;1u ril){ I;I:NII/Ie 1 Bubmiorexa LIOK
" " https://m.edsoo.ru/2bffb94c
JIEMEHTHI acCTPO(DU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 170 6 16

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI 10 KJIACC

Kon
NPOBeEPSIeMOro
pe3yJjbTara

HpOBepﬂeMBIe NpeaAMeTHbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnmporpaMmaI CpeAHET 0 oﬁmero 06pa30BaHI/IH

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPaxX poJib U MeCTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHON HAY4YHOW KAPTHUHBI MHMPA, B Pa3BUTUM COBPEMEHHOMN TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM EATEIBHOCTH JIFOJEU

10.2

Y4YuTHIBaTh TPaHUIBI NPUMEHEHHS HW3YYEHHBIX (HU3UUYECKUX MOMICTICH:
MaTepuaibHas TOUKa, MHEpLUaIbHAasl cUCTeMa 0TCUETa, aDCOIIOTHO TBEPIOE
TEJI0, UICATIBHBIN I'a3; MOJIEIN CTPOCHHMS T'a30B, KUAKOCTEN U TBEPIBIX TE,
TOYEYHBIN AIIEKTPUUECKUN 3aps]] — IpU peleHNuH GU3NUecKuX 3a1a4

10.3

PacniosznaBath pusnueckue siBieHus (Ipouecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KHHETUYECKOH TEOpUU  CTPOEHUS
BEIIECTBA U JJIEKTPOAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHENHOE JIBUKEHHE, CBOOOJHOE TMaJeHHe Tell, MABW)KEHHE II0
OKPYXXHOCTH, HWHEpIUs, B3auMojeicTBue Tei; auddy3us, OpOyHOBCKOE
JBIDKEHHUE, CTPOCHUE JKHUAKOCTEH M TBEPHABIX T, U3MEHEHHE 00BhEMa Ten
IpU HarpeBaHuu (OXJIAXICHHWM), TEIUIOBOE paBHOBECUE, HCIApEHUE,
KOHJICHCAlMsl, TUTaBJIEeHUE, KPUCTAJUTM3AIMs, KUIIEHUE, BIAXKHOCTh BO3/yXa,
MOBBILLIEHUE JABJICHUS ra3a MPH €ro HarpeBaHUM B 3aKPHITOM COCYE, CBS3b
MEeXAy MapaMeTpaMu COCTOSIHUS Ta3a B M30IpOILIeccax; MEKTpU3alus Tel,
B3aMMOICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHMYECKOE IBUKEHHUE, MUCTHOJb3Ys (GU3NUYECKUE BEITMUHHBI:
KOOpJMHAaTa, MyTh, IEpeMelIeHIe, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITyJBC ~ TeNla, KWHETHYeCKas »SHEeprus, NOTEeHUUANbHAs SHEprus,
MexaHu4ecKas paboTa, MEXaHUYECKasi MOITHOCTD; TPH ONHUCAHUU MTPABUIIbHO
TPaKTOBaTh (PU3MYECKUN CMBICI HCIOJIb3YEMbIX BEITUYMH, MX
0003HaYEeHHS] W EIUHUIBI, HAXOIUTH (POPMYIBI, CBS3BIBAIOIINE AHHYIO
(U3MYECKYIO BEIUUUHY C APYTUMHU BETUYUHAMU

10.5

OnuceiBaTh W3y4EHHBIE TEIUIOBBIE CBOICTBA TeJl U TEIUIOBHIC SBICHUS,
UCTOJIB3Ys (U3NYECKUE BEJIMYMHBI: JAaBlIEHUE Ta3a, TeMIlepaTrypa, CpeaHsis
KUHETHYecKas SHeprus Xa0THYECKOTO JBUKCHUS MOJIEKYIL,
CpeIHEKBaApaTUYHAasl CKOPOCTh MOJIEKYII, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
sHeprusi, pabora rasza, KOAIPOUIMEHT IMOJIE3HOTO ACWCTBUS TEIIOBOTO
JBUTATENS; MPU OMHCAHUM MPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €UHUIIBI, HAXOIUTH (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C JIPYTHUMU
BEIMYUHAM

10.6

OnuceiBaTh HU3YUYCHHBIC QJICKTPUYCCKHUC CBOMCTBA BCIICCTBA n
QJICKTPHUYCCKHC SBJICHUA (Hpoueccm), HCIIOJIb3Ys (I)I/ISI/I‘IGCKI/IG BCIINMYHUHBI:
BHGKTpI/I‘{eCKI/Iﬁ 3apsad, OSJCKTPUYECKOE IIOJIC, HaHp}I)KéHHOCTL I10JIA,
IMMOTCHIHUAJL, Pa3HOCTb IMOTCHUIUAJIOB, IIPU ONIMCAHWUU IIPABUJIIBHO TPAKTOBATH
(I)I/I3I/I‘{eCKI/II7I CMBICJI UCITIOJIb3YEMBIX BCIIMYUH, UX 0003HaYCHHS U CANHUIIBI,
YKa3bIBaATb (l)OpMy'J'ILI, CBA3BIBAIOIINEC NTAHHYHO (I)I/I3I/I‘IGCKYI-O BCIIMYNHY C
APYTruMH BCJIIMYUHAMU

10.7

aHATM3UPOBATH (PU3UUYECKUE TPOIIECCHI U SIBICHUS, UCTIONb3Ys (hpr3uecKue
3aKOHBI W TPUHIMILL: 3aKOoH BcemupHoro Tsrotenws, |, Il u Il 3akoHsbI
HreroTOHa, 3aKOH COXpaHEHHs] MEXaHUYECKOW DHEPTHH, 3aKOH COXpPaHEHHS
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UMITyJbCa, MPUHLHUII CYNEPHO3UIUM CWJI, [PUHLIUI PaBHOIPABUS
MHEPLUHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO
CTpPOEHUSl BELIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KHHETUYECKOU
SHEPruu TEIUIOBOTO JIBUKEHHUS MOJIEKYJI C aOCOJIIOTHOM TeMIeparypoil,
NIEpBBIN 3aKOH TEPMOIMHAMMKY; 3aKOH COXPaHEHUS 3JIEKTPUUECKOTO 3apsia,
3akoH KysoHa; mpu 3TOM pas3iuuaTh CIOBECHYIO (OPMYIHPOBKY

3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUSA (TPaHUIIBI, OOIACTH)
IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbIE TPUHLMIIBI JIEHCTBHS MAallWH, MPUOOPOB U
TEXHUYECKMX  YCTPOWCTB;  pa3jiuyarh  yCJIOBHS HX  O€30I1aCHOTO
VICII0JIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

Brimomaars OKCIICPUMCHTBLI IO HCCICAOBAHHIO q)HSI/I‘IeCKI/IX SIBJIEHUN U
MMPOUECCOB C UCIIOJIB30BAHUEM NIPSAMBIX U KOCBCHHBIX I/ISMepeHI/IfI; IIprU 5TOM
dhopmynupoBaTh mpobaemMy (3a1a4y) U TUIOTE3y YUYEOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000PYI0BAHUS, TIPOBOIUTE OITBIT
1 GOPMYIUPOBATH BHIBOIbI

10.10

OcymiecTBiATh MpsIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJINYMH;
IIpH 3TOM BBIOMpATh ONTHUMANIBHBIN CIIOCOO M3MEPEHUs U HCIOJIB30BaTh
W3BECTHBIE METOJIbl OLIEHKH MMOTPEITHOCTEN N3MEPEHNN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIy (U3MYECKMMH  BEIMYMHAMH C
WCTIOJb30BAHUEM TPSMBIX HM3MEPEHHUH; TPH OTOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yJIbTaThl  TMOJYYEHHOW  3aBUCUMOCTH
(bU3UYECKUX BENMYMH B BUJE TaOmuIl W rpaduKoB, JeTaTh BBIBOJBI IO
pe3ynbTaTaM UCCIICIOBAHMS

10.12

CobmnroaTh mpaBmiTa 6€30MaCHOTO TPYAA MPH MPOBEJICHUH HCCIICIOBAaHUH B
paMKax  y4eOHOro  OKCHEpUMEHTa,  y4eOHO-HCCICIOBATEIbCKOM |
MPOEKTHOM JIATEIILHOCTH C UCTIOJIh30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U
71a00paTOPHOTO 0OOPYIOBAHMS

10.13

Pemate pacu€THbie 3amauM C SIBHO 3aJaHHON (DM3UYECKON MOJIENBIO,
UCIOJIB3Ys (PU3UUECKHE 3aKOHBI M MPUHITUITEI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BEIOUPATh GU3UYECKYIO MOJIENb, BRIJCIATH (PU3UICCKUE BETUIMHBI U
dhopmysbl, HEOOXOAMMBIE UIsI €€ PpEIICHHs, MPOBOJUTH PACUYETHl H
OIIEHUBATh PEATHHOCTD MOJIYICHHOTO 3HAYCHUS (PU3UIECKOI BEITUIMNHBI

10.14

Pemarp KayeCTBEHHbIE 3aa4u: BBICTPaUBaTh JIOTUYECKU
HENPOTUBOPEUHMBYIO LIETIOYKY DPACCYKJIEHUN C OMOpPOH Ha H3YUYCHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS

10.15

Hcnonb3oBath  mpu  pelmieHUH  yuyeOHBIX  3a7ad  COBPEMEHHbBIE
UHGOPMAIMOHHBIE  TEXHOJOTHMH  JUIi  TIOUCKa, CTPYKTYpUpPOBAHUS,
UHTEpIpPETallud U TMpeACTaBieHHUs Y4eOHONH U HAY4YHO-NOMYJISIPHOMN
uHGOpPMAIIMK, TMOJYYEHHON W3 pa3jIMYHbIX MCTOYHHKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJTYYaeMYI0 HH(HOPMAIIHIO

10.16

[TpuBoAMTH pUMEPHI BKJIA1a POCCUNCKUX U 3apyO0eKHbBIX YUEHBIX-(PHU3UKOB
B Ppa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPYXAIOIIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS IO (PH3HUKE B TIOBCEJHEBHOW JKU3HU
st obecriedueHuss 0€30MacHOCTH MpH  OOpallleHuu ¢  mpubopamu |
TEXHHYECKUMH YCTPONCTBAMH, JUII COXPAaHEHHS 3I0POBbS U COOIIOJCHUS
HOPM SKOJIOTMYECKOTO TIOBEICHHSI B OKpYKaIOIIei cpene

10.18

PaGorate B Tpynmne ¢ BbBIIIOJIHCHUEM Pa3JIMYHbIX CONHUAJIBHBIX pOJ'ICﬁ,
IJIaHUPOBATh pa60Ty T'pynIibl, palfluOHAJILBHO paclpCACIATb 0053aHHOCTH U
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IUIaHUPOBATh JACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aJICKBATHO
OLCHUBATH BKJIa[qg KaxXaoro N3 YYaCTHUKOB TpYyIIbl B PCHICHUC
paccMaTpuBaeMoi poOIeMbl

11 KJIACC

Kon
MPoBePsSIeMOro
pe3yJibTara

HpOBepﬂeMble NpeaAMETHbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂbHOﬁ NporpaMmaI CpeAHET0 06]1161"0 06pa30BaHI/IH

11.1

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MecTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOM HAYy4YHOW KapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTHM, B TMPAKTUYECKOW MEATENbHOCTU JIOJEH, LEIOCTHOCTh WU
€IMHCTBO (PU3NYECKOMN KapTUHBI MUpa

11.2

YuuThIBaTh TPAHUIIBI MPUMEHEHHS H3YyYEHHBIX (PU3NYECKUX MOJIeTeH:
TOYEYHBIN DSJICKTPUYECKHI 3apsn, sAIepHas MOJEIb aToOMa, HYKJIOHHAas
MO/IEJTh ATOMHOTO SIpa MPHU pelieHnn (PU3NIECKUX 3a71a4

11.3

Pacnio3znaBate pusnueckue siBineHus (Ipouecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB OJJIGKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DIIEKTpHUYECKAs
MPOBOJIMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAS WHIYKIIHS, JIEHCTBHE
MarHWTHOTO TIOJIi HA TIPOBOJHHK C TOKOM W JBIIKYIIUICS 3aps,
ANIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBIL, IPSMOJIMHEITHOE pacpOCTpaHEHUE
CBETa, OTpakeHHWe, TMperoMieHue, uHTepdepeHuus, audpakuus Hu
MOJISIpU3aIlis  CBETa, JUCIEPCUA CBETa, (OTOAMEKTpHUECKH dhdeKT
(boToadpdexT), cBEeTOBOE AaBiCHNE, BOSHUKHOBCHHE JIMHEHYATOTO CIEKTpa
aToMa  BOJOpOJa,  €CTeCTBEHHass M  HCKYCCTBEHHas
PalOaKTUBHOCTb

11.4

OnuceiBaTh U3y4YEHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOJAUMOCTh Ppa3IUYHBIX Cpea) U
JNIEKTPOMArHUTHbIE  sIBIE€HUS  (IPOIECChl), HCMONb3ysd  (U3MUecKue
BEJIMUMHBI: JIEKTPUYECKUI 3aps, CHIa TOKa, SIEKTPUUYECKOE HANPsDKEHUE,
ANEKTPUYECKOE CONMPOTUBIICHUE, Pa3HOCTh noTeHImanos, 9J{C, paborta Toka,
UHAYKIMS MarHUTHOTO TOJIsl, cuiia Amrepa, cuia JlopeHia, MHAIyKTUBHOCTh
KaTYIIKU, SHEPT sl 3JIEKTPUUECKOTO U MAarHUTHOTO TOJIEH, IEPUOJT U YacTOTa
KojeOaHuil B Koyie0aTeNbHOM KOHTYpE, 3apsii U Cujia TOKa B IpoIecce
TapMOHUYECKHUX JJIEKTPOMATHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSIHUE U
ONTHUYECKash CHJIa JIMH3BI, TpPH OMNHCAHMM MPABWIBHO TPaKTOBATh
(bu3MUECKUit CMBICI UCIIOJIb3YEMbIX BETMYHH, UX 0003HAYCHHS] U €IMHMUIIB;
yKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIIUE TAHHYIO

(U3MYECKYIO BEIUYUHY C APYTHUMH BeTUYUHAMU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC SBJICHUSA U IPOLCCCHI, HCIIOJIB3YA
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHBI: CKOPOCTDH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI
1 4aCTOTa CBCTA, DOHEPTUA U UMITYJIBC (I)OTOHa, nepuona rnojrypaciazaa, QHEprus
CBA3U ATOMHBIX AACP; MPU ONNMCAHUU IMPABUIIBHO TPAKTOBATH (I)PI3PI‘-ICCKPII>1
CMBICJI UCIIOJIB3YCMBIX BCIIMYUH, UX 0003HaYCHHS U CANHUIIbI,

YKa3bIBaATb (l)OpMy'J'ILI, CBA3bIBAIOIIUC JAHHYIO (I)I/I3I/I‘ICCKYI-O BCIIMYNHY C
APYTrUMH BCIIMUMHAMU, BBIYUCIIATH 3HAYCHHUC (1)I/I3I/I‘-IGCKOI‘/’I BCJIIMYHHBI

11.6

AHaJ'II/I3I/IpOBaTB (I)I/ISI/I‘-IGCKI/IG MMPOLCCChI U ABJICHUA, UCIIOJIB3YA (I)I/I3I/I‘ICCKI/IC

73




3aKOHBl W IPUHLMIBL: 3akOH OMa, 3aKOHBl [OCJIEIOBATENLHOTO U
HapajuIeNIbHOTO COCUHEHUS NIPOBOJHUKOB, 3aK0H Jlxxoynsa — JIeHna, 3akoH
AJIEKTPOMArHUTHON MHIYKIIUH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHeHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPABHEHUE
OnHmreiiHa a8 GoTodpdeKTa, 3aKOH COXpPaHEHUS SHEPruM, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAaHEHMs JIEKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHHs MAaCcCOBOIO YMCIa, MOCTyaaThl bopa, 3aKOH paguoaKTUBHOIO
pacnaza; mpu 3TOM DPa3jIM4aTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKO€  BBIpaXXEHHME M YCIOBHUA  (IpaHulbl,  00JacTH)
IPUMEHUMOCTH

11.7

OmpenensaTh  HampaBJ€HUE BEKTOpAa HWHAYKIIMA  MarHUTHOTO  TOJIS
MPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHiia

11.8

Crpouth M ONMCHIBATH M300pakeHHE, CO3AABAEMOE IJIOCKHM 3€pKajioM,
TOHKOMW JIMH30U

11.9

BBITIOJHATE AKCHIEPUMEHTHI 10 HCCICIOBAHUIO (U3NYCCKUX SIBJICHUU U
MIPOIIECCOB C MCTIOIH30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPU ITOM
dbopmynupoBaTh TpobIemMy (3a/1a4y) U TUMOTE3Y YUYEOHOTO SKCIIEPUMEHTA,
coOuparh yCTaHOBKY U3 TPEUIOKEHHOTO 000PYI0OBAHHS, IPOBOJINUTH OIBIT U
(hopMyIMPOBATH BHIBOJIBI

11.10

OcymiecTBiATh NpSIMbIE U KOCBEHHbIE M3MEpeHHs (PM3MUYECKUX BEJIHYUH;
IIPH 3TOM BBIOMpATh ONTUMANBHBIN CIOCO0 M3MEPEHHs U HCHOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN N3MEPEHNUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3UYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI; TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3ynbTaThl TOJYyYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHIC
Ta0nuIl ¥ TPaQUKOB, JENIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICI0BAHUS

11.12

Cobmronath nipaBuiIa 6€301MacHOTO TPY/Aa MPH MPOBEJICHUN UCCIICTOBAHUIA B
paMKax yaeOHOTo 3KCIIEPUMEHTa, YIeOHO-UCCIIEIOBATEIBCKOW M MTPOEKTHOM
JEeSITETPHOCTH C MCIIOJIb30BAaHIEM U3MEPUTEIIEHBIX YCTPOUCTB H
1a60paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€THbie 3a7auM C SBHO 3aJlaHHON (DU3WYECKOW MOJIEIBIO,
UCIONIB3Ys (PU3NUYECKHE 3aKOHBI U MPUHITUITBI; HA OCHOBE aHAJIM3a YCIIOBHS
3a/1a4d BBIOMPATh (PU3HYECKYIO MOJECIb, BBIACIATh (PU3UUYECKUE BEITMUNHBI
u Gopmynbl, HEOOXOoAUMBIC I €€ pEIICHHs, MPOBOJUTH Pac4EThl U
OIIEHUBATH PEATHHOCTh IMOJTYYEHHOTO 3HAYCHHS (PU3HMYECKON BEITMYUHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTpAaUBAaTb JJIOTUYCCKU
HCIIPOTHUBOPCUUBYIO LICIIOYKY paccymz[eHHﬁ C 0H0p0171 Ha H3YYCHHBIC
3aKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonn3oBarh IIpu PCLHICHUN y‘Ie6HBIX 3a1a4 COBPCMCHHLIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOT'MH JJIA IIOMCKaA, CTPYKTYPUPOBAHUA,
HHTCPIIPCTAIMKN W IIPCACTABIICHUSA yqe6H0171 u HaquO'HOHYHHpHOﬁ
I/IH(I)OpMaI_[I/II/I, HOJIy‘ICHHOfI N3 PpPa3JIMdYHbIX HMCTOYHHUKOB; KPUTHUUYCCKU
AHAJIM3UPOBATH MOJIYIaCMYHO I/IH(l)OpMaI_II/IIO

11.16

OOBSICHATh TMPUHIUMBI JEHCTBUS MAIllMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3NuyaTh YCIOBUS HMX OE30MACHOTO HCIOJIB30BaHUS B
IMOBCEIHEBHOMN KU3HUA

11.17

[TpuBoAMTH pUMEPHI BKJIA1a POCCUNCKUX U 3apyO0eKHbBIX YUEHBIX-(PHU3UKOB
B DPa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTUH

11.18

Hcnons30BaTh TCOPCTUUCCKUC 3HAHUA 110 (I)I/ISI/IKC B IIOBCEIHEBHON >XU3HU
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st obecniedeHuss 0O€30MAacCHOCTH MpHU  OOpalleHuH C  [pudopamu |
TCXHUYCCKUMHU yCTpOfICTBaMI/I, AJI1 COXpAaHCHUA 30POBbA U C06JHOIICHI/ISI
HOPM 3KOJIOTHYECKOI'0 MOBEACHUS B OKPYKAIOLIEH cpenie

11.19

PaGotaTp B rpymme C BBINOJIHEHHEM pPA3JIMYHBIX COIMAJIBHBIX PpOJIEH,
IUTAHUPOBATH PadOTy TPYIIIEI, PAllMOHAILHO PACTIPEACIsTh OOSI3aHHOCTH H
IJIAaHUPOBATh JACATCIBHOCT B HCCTAHAAPTHBIX CHUTyallUAX, aIACKBATHO
OLCHUBATL BKJIaA KaXAOTO W3 YYaCTHUKOB TIpPyHnIiibl B PCIICHUC
paccMaTpuBaeMoii pooIeMbl
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasjaena

Kona nposepsiemoro
3JIEMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPRKaAHUSA

1

OU3NKA U

METOJbI HAYUHOI'O ITO3HAHU A

11

®usuka — Hayka o npupone. Hayunele MeTonbl
IIO3HAHUSA OKpyKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIPOLECCE IIO3HAHMS IPHUPOJBI.
OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIecKux SIBJIEHUN u
npoueccoB. Hayunsle runoressl. ®dusmueckue
3aKOHBl W TeOpuu. ['paHHIIBl NPUMEHUMOCTH
¢uznyeckux 3akOHOB. [IpMHIMI COOTBETCTBUS.
Porp u wmecro ¢Qusuku B opMmHupoBaHHU
COBPEMEHHOM  HAy4yHOM  KapTUHbI MHpa, B
MPAKTHYECKOM IS TEIbHOCTH JIFO/IeH

MEXAHUKA

2.1

##HPar###KNUHEMATHUKA

211

Mexanunueckoe JIBYDKEHHE. OTHOCHUTEIILHOCTD
MexaHndeckoro aBmkeHnsa. Cucrema  OTcuéra.
TpaexTopus

2.1.2

[lepememnienue, CKOpOCTb (CpeAHSAsI CKOPOCTD,
MT'HOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepUaIbHOU
TOYKH, WX MPOEKIMH HAa OCH CHUCTEMbl KOOPIUHAT.
Clio)xeHue nepeMEeeHUN U CII0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEUHOE
nBukeHue. ['paduku 3aBUCUMOCTH  KOOPJAWHAT,
CKOPOCTH, YCKOpPEHHs, IyTH U MepeMelleHus
MaTepUaIbHOU TOUKHU OT BPEMEHU

2.14

CBoOoaHOE mMajieHre. Y CKOpeHHe CBOOOTHOTO
MMaJCHUS

2.15

KpuBonunerinoe JIBIKCHUE. PaBHomepHoe
JIBUKEHHE MaTepUAIbHON TOYKU IO OKPYKHOCTH.
VYrioBas CKOpOCTh, JIUHEHAsA cKOpocTh. [lepron u
yactoTa. LleHTpocTpeMHuTensHOe YCKOpeHHe

2.16

Texuuueckue YCTpOﬁCTBaI CIIMAOMCTpP, ABHIKCHHC
CHapAA0B, ICIIHBIC U PECMCHHBLIC IICPCaAavYn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MrHOBEHHOM
ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXIY
IIyTSIMH, PO ACHHBIMU TEJIOM 3a
MIOCJIEIOBATEIIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU
IIPU PaBHOYCKOPEHHOM JBW)XCHUU C HA4aJbHOU
CKOpPOCTBIO, paBHOW Hymr0. M3ydeHue IBUKEHUS
HIapyvKa B BSI3KOW KUAKOCTH. M3yyeHue NBIKEHUs
TeJa, OPOIIEHHOTO TOPU30HTAILHO

2.2

TMHAMUKA

221

IIpunnun  otHocurensHOocTH  ['aymnes.  IlepBbii
3akoH HerotoHna. MHEpIManpHbIe CUCTEMBI OTCUETA
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2.2.2

Macca tena. Cuna. [IpuHiun cynepno3unuu cui

2.2.3

Bropoit 3akon HploTOHA [U1si MaTepUabHON TOYKH
B uHepuuanbHoil cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA JU1s1 MaTepUaIbHBIX TOUEK

224

3akoH BceMUpHOro TsaroteHus. Cuiaa TSKECTH.
[lepBas kocmuueckas ckopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI M cuila TpeHus nokos. Koadduuuent
Tperust. Cuiia CONPOTUBIIEHUS IPU JBMXKEHUU Tella
B )KMJIKOCTH WJIU Ta3e

2.2.7

[MocrymarenpHOE W BpamaTeabHOE  JBHKCHUE
a0COJIIOTHO TBEPJIOTO Tesa

2.2.8

MOMEHT CHITBI OTHOCUTEIIBEHO OCH BparieHus. [lnedo
cuibl. YcioBus paBHoBecus TBEpAoro tena B UCO

2.2.9

TexHndeckue ycTpoucTBa: MOAIMINITHUKH, JBHKCHHAE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckue padotsl. 3yuenue nsuxenus opycka
M0 HAKJIOHHOM INIOCKOCTH TIOJ  JIeHCTBHEM
HecKoJIbKUX cuil. MccnenoBaHue 3aBUCMMOCTH CHIT
yIPYrOCTH, BO3HUKAIOUIUX B JepopMUpYyeMOit
NpYXHHE M PE3MHOBOM 00paslie, OT BEITUYMHBI UX
nedopmaruu. McciaenoBanue yciaoBUN pPaBHOBECHS
TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS

2.3

3AKOHbBI COXPAHEHI B MEXAHUKE

23.1

Nmnynse MaTepuaIbHON TOYKH, CHUCTEMBI
MaTepUaIbHBIX TOYEK. VIMITylIbC CHIIBI U UI3MEHEHHE
UMITyJbca Teja

2.3.2

3akoH coxpaHeHust umnyiabca B MCO. PeakTuBHOE
JBUOKEHUE

2.3.3

Pabora crisl

2.3.4

MOITHOCTD CHIIBI

2.3.5

Kunernueckass »Heprus MaTepUaIbHOW  TOYKH.
TeopeMao KUHETUYECKOUN SHEPrUr

2.3.6

[ToTennmansHas sHeprus. [loTeHIMaTIbHAS SHEPIHS
YIPYro ne(OpPMHPOBAHHOM TIPY>KUHBI.
[ToTeHnManpHas SHEPrys Teja BOJIM3U OBEPXHOCTH
SeMin

2.3.7

[ToTreHumanbHbIle U HEMOTCHIMAIBHBIC CHUIIBI. CBs3b
pa6OTLI HCIIOTCHHUAJIBHBIX CHJI C HM3MCHCHHCM
MEXaHUYeCKOM SHEpTUn CUCTEMBI TCII. 3akoH
COXpPAaHCHUA MEXaHUYeCKOM SHEPrun

2.3.8

YHPYFI/IG 1 HCYIIPYIUC CTOJIKHOBCHU

2.3.9

TexHudeckne  yCTpOMCTBAa:  JABWKEHHE  PAKET,
BOJIOMET, KOTIEp, MPYKUHHBIN UCTOJIET

2.3.10

[IpakTuyeckue pabotel. M3yueHue cBs3u ckopocTeit
Tel Ipu Heynpyrom yzaape. HMccinenoBanue cBs3u
paboOThl CWJIBI C W3MEHEHHEM MEXaHW4YeCKOU
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| oneprum Tena

MOJIEKVYJISAPHASA ®U3NKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.11

OcHoBHBIE HOJIOXKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpHH. DpOyHOBCKOE IBHKECHHE.
Huddysus. Xapakrep IBUKESHHUS U B3aUMOICHCTBHS
YaCTHI] BElIeCTBA

3.1.2

Mopenu cTpoeHHs Ta30B, KUJIKOCTEH M TBEPABIX
TEeI U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJEJIEN

3.13

Macca MOJIEKYIL. KomuectBo BEILIECTBA.
[Tocrosinnast ABoraapo

3.14

TenmoBoe  paBHoBecwe. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mopens unpeansHOTO rasa. OCHOBHOE ypaBHEHHE
MOHGKYHﬂpHO'KHHeTHHGCKOﬁ TCOpHUHN HACATIBHOI'O
rasa

3.1.6

AOcontoTHas TeMmIlepaTrypa Kak Mepa cpeaHei
KUHETHYECKOM  SHEPruM  TEIJIOBOTO  JBWXKEHUS
ygactul rasa. lllkama temneparyp KensBrHa

3.1.7

VpaBuenue Knanelipona — MeHaeneeBa. 3aKkoH
HanpToHa

3.1.8

I"a3oBbIe 3aK0HBI. M301poIiecch B H€aTbHOM Tra3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIECTBA: HW30TEPMa,
n30xo0pa, nu3obapa

3.1.9

TexHudeckne ycTpoucTBa: TEpMOMETp, OapoMeTp

3.1.10

[IpakTrueckue paboThl. M3Mepenne Maccel Bo3myxa
B KJIacCHOM KoMmHaTe. McciemoBaHue 3aBUCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasza

3.2

OCHOBbI TEPMO/IMHAMUNKI

321

TepmoanHamMuyeckas cucTEMA. Buyrpennsis
SHEPTHS TEPMOINHAMUYECKONU CHCTEMBI M CIIOCOOBI
€€ N3MCHEHUS

3.2.2

KomnyectBo Ttemnotel u  pabora. BHyrpeHH:s
SHEPrusi OJHOATOMHOTO UI€aIbHOTO ra3a

3.2.3

Bunpr TeIIoNepe1auu: TEIJIONPOBOIHOCTb,
KOHBEKIMS, M3IydeHue. TemnoéMKocTh — Tena.
VYnenrHast  TEIUIOEMKOCTH  BeIllEeCTBA. Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEepeiaye

3.24

[lepBbiii  3akoH TepMoauvHamMHUKHU. [IpumeHeHue
IIEPBOTO 3aKOHA TEPMOJMHAMHUKU K H30IPOLIECCAM.
I'paduueckas uaTepIperanus paboThl ra3a

3.2.5

TenmoBrwie MAIlIUHBI. [TpuHIMIIBL JEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHuss HHEpruu B
TerIoBbIX MamuHax. Koadduiuent mnoae3Horo
nevictus (namee — KII1/I) TermoBoit mamuHbl. [{ukin
Kapno u ero KI1/|

3.2.6

Bropoii 3akoH TepMmoanHamuku. HeoOparumocTh
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IpOLIECCOB B mpupoje. TeroBble JBUTATEIH.
DKOJIOTUYECKHE MTPOOIIEMBI TEIIIOHEPT ETUKU

3.2.7 TexHuyeckue ycTpoicTBa: ABUraTellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIUIBHHUK, KOHIUIIMOHED
3.2.8 [Ipaktuyeckue paboTel. W3mepenue yneabHOM

TEIUIOEMKOCTHA

3.3

AT'PETATHBIE COCTOSAHMA BEHIECBA. ®A30BbBIE [IEPEXO/IbI

331

[Tapoo6OpazoBanue u koHjeHcauus. Vcnapenue u
KUAIMEHUE. YJelnpHas TemIoTa napooOpa3oBaHMUs.
3aBUCHMOCTD TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS

3.3.2

AOCOJTIOTHAsI U OTHOCUTEJIbHAS BIIAYKHOCTh BO3/TyXa.
Hacpiennslii nap

3.3.3

TBépnoe teno. Kpucramnuueckue u amopgHbie
Tena. AHM30TPOIHUS CBOWCTB KpHCTaLIoB. JKuakue
Kkpuctajibl. CoBpeMEHHbIE MaTepHaIbl

3.34

[InaBnenue u kpucTamu3anus. YelbHas TEIUoTa
riassieHus. Cyonumanus

3.3.5

VYpaBHeHue TeroBoro 6amanca

3.3.6

TexHnueckne YCTpOMCTBA: TUTPOMETP 51
IICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH IOJy4EHUS
COBPEMEHHBIX  MarepHajloB, B TOM  YHUCIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktrueckue paboTel. HM3MmepeHHe BIIaXXKHOCTH
BO3/yXa

DJIEKTPOJJUHAMUKA

41

OJIEKTPOCTATHKA

411

DINeKTpu3anusa Tell. DJIeKTpUYeckuil 3apsa. [[Ba
BU/JIA DJICKTPUUECKUX 3apsiIOB

4.1.2

[TpoBOJHUKY, TUAIEKTPUKHU U MOJTYIIPOBOIHUKN

4.1.3

3akoH COXpaHCHUA SJICKTPHUYCCKOT'O 3apsaaa

4.1.4

B3aumopeiictue 3apsnoB. 3akon Kynona

415

DJIEKTPUIECKOE oJie. Hanpspxkénnoctb
anekTpuyeckoro mois. [lpuHnun cynepno3unuu.
JluHNM HanPsPKEHHOCTH AIIEKTPUYECKOTO MOJIS

4.1.6

Pabota CHII AIEKTPOCTATHYECKOTO TOJIA.
ITotennuman. Pa3HOoCTh HOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I H  OUDJICKTPUKH B  IMOCTOSIHHOM
QJICKTPUUICCKOM II0JIC. I[I/IBJICKTPI/I‘ICCKB.H
IMPOHULIACMOCTb

418

OnektpoéMkocTb. KonpeHcarop. DIeKTpoEMKOCTh
IJIOCKOTO KOHAEHCATOpa. DHEPrusl 3apsyKeHHOIO
KOHJIeHCcaTopa

419

Texauueckue YCTPOMCTBA: DJIIEKTPOCKOII,
3JIIEKTPOMETP, JJIEKTPOCTaTHYECKAs 3aIlHNTa,
3a3eMJICHHE  3JEKTpoNpHOOpOB,  KOHJEHCATop,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTuyeckue paboTHI. N3mepenue
JIIEKTPOEMKOCTH KOHAECHCATOPA

4.2

IOCTOSHHBIN DJIEKTPUUYECKUN TOK. TOKU B PA3JIMUHBIX CPEJAX
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421 YenoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
anekTpuueckoro Toka. Microunuku toka. Cuiia Toka.
ITocTostHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma 1715 ydyacTka Lenu

4.2.3 DnexTpudeckoe COIIPOTHUBIICHUE. VY nenpHOE
COTIPOTHUBJICHUE BEIIECTBA

4.2.4 [locnenoBarenbHOE, MapajlieIbHOE, CMEIIAHHOE
COEMHEHHUE ITPOBOTHUKOB

4.2.5 PabGorta »snextpuueckoro Toka. 3akoH JKoyms —
Jlenna

4.2.6 MOUTHOCTBH IEKTPUUECKOTO TOKA

4.2.7 anekTpoaBmwxkymas cwia (mamee — DJJIC) wm

BHYTpPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA. 3aKOH
Oma  gus HOJHOM  (3aMKHYTOIN)
JIEKTpU4ecKon nenu. KopoTkoe 3aMbIkaHue

4.2.8 DOneKTpOHHAas MPOBOJAUMOCTh TBEPABIX METAJJIOB.
3aBUCHMOCTh  COTIPOTHBJIICHUS  METAJUIOB  OT
Temneparypbl. CBepXIpOBOIUMOCTh

4.2.9 DNeKTpUYecknii TOoKk B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX MTyYKOB
4.2.10 [onynpoBoguuku. CoOcTBeHHass U IMpHUMECHas

IPOBOJAMMOCTH MOJYIPOBOIHUKOB. CBolicTBa P-N
nepexona. [1omynpoBoJHUKOBEIE PUOOPHI

4211 DIIEeKTPUIECKHIA TOK B AEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS AUCCOMALIMS. DIEKTPOJIN3
4212 DNeKTpUYeCKnii TOK B Tazax. CaMOCTOSTEIbHBIN U

HECAMOCTOSITEIIbHBIN  pa3psiA. Pa3nuuHble  THITBI
CaMOCTOSITEIBHOTO pa3psiaa. Monuus. [Inazma

4.2.13 TexHudeckre ycTpoMCTBa: aMIIepMETpP, BOJLTMETD,
peocTar, UICTOYHUKU TOKa, JJIEKTPOHATrPEBATEIIbHBIC
npuOOpBl,  AJIEKTPOOCBETUTENILHBIC  MPUOOPHI,
TEPMOMETP COTPOTUBJICHUS, BAKYyMHBIH MO,
TEPMHUCTOPBI u (boTope3ucTopsl,
TIOJTYIIPOBOTHUKOBBIH JTHO]I, TaIbBaHUKA

4.2.14 [IpakTnueckue paboTel. M3ydeHwe CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

UN3smepenne DOJIC wucToyHMKa TOKa U €ro
BHYTPEHHETO COTMPOTHUBIICHUS. Habmronenune
AJIEKTPOIIN3a

11 KJIACC
Kon Koanposepsemoro IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS
pasigena  3JieMeHTa
4 OJIEKTPOJIMHAMUKA
43 MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MHA YKL A
' 43.1 IlocTosHHEIC MAarHuThI. BzaumopetictBue
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IIOCTOAHHBIX MarHuToB

MarnutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

432 MHAYKUMU. KapTuHa TMHUA MarHUTHOW MHAYKLIUU
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTHO€E MoJie NMpoBOJHMKA C TOKOM. Kaprnna
JUHUNA TOJS JJMHHOTO TMPSAMOTO MPOBOJHUKA M
4.3.3 3aMKHYTOTO KOJIBIICBOTO MPOBOJHMUKA, KATYIIKUA C
TokoM. OmeiT  DOpcrena.  BzaumoaeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb U HallpaBJICHHUE
Cuna Jlopenma, €€ MoIyidb U HalpaBJICHHE.
435 JBr>KeHME 3apsyKEHHOW YacTHIBl B OJHOPOJIHOM
MarHuTHoM noJjie. Paborta cumsl Jlopenia
4.3.6 SIBiIeHUE IEKTPOMArHUTHON MHTYKITHH
4.3.7 [ToTox BEKTOpa MarHUTHOW MHIYKIINH
OJC wHaykuuud. 3aKkOH  BJIEKTPOMArHUTHOM
438 nHaykuu Papanes
Buxpeoe snekrpudeckoe nose. 9JIC nuHAYKIIMU B
4.3.9 NPOBOJAHMKE, JBWXKYIIEMCS IOCTYNAaTeIbHO B
OJHOPOJTHOM MarHUTHOM TIOJIe
4.3.10 [TpaBumo Jlenmna
NunyktuBHOCTH. fABienue camounaykiuu. IJC
4311 CaMOMHIYKIINHU
4.3.12 DHeprusi MarHUTHOTO TIOJISI KaTYIIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHuuecknue yCcTpouCTBa: MOCTOSIHHBIE MArHUTHI,
4.3.14 3JIEKTPOMArHUThI, AIEKTPOJIBUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[TpakTuueckue paboThl. M3yueHue MarHUTHOTO
MoJIg KaTyllku ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenosanue SIBIIEHUS AIEKTPOMArHUTHOM
UHIYKIIUU

5 KOJIEBAHHMA Y BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU S
Konebarensuas cucrema. CBoOOAHBIE KOJIEOAHNUSL.
511 l'apmonnueckue konebanms. Ilepwon, dYactora,
amMIuuTyAa u ¢asza konedaHui
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTU4ECKUN MasTHUK
5.1 YpaBHeHue TapMOHHYECKUX KoJIeOaHMIA.
5.1.3 Kunematnueckoen  IMHAMHYECKOE  OMNHCAHUC
K0JIe0ATeIIbHOTO ABMKCHUS
[IpeBpamienne dHeprud MpU TAPMOHUUYECKUX
5.1.4 konebanusax. CBs3b  aMIUTUTYABI  KoJeOaHHiA

HCXOQHOM BEIIMYUHEI C AMIUIMTYyJaMU KoJIeOaHuit
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€€ CKOPOCTH U YCKOPEHUS

5.15

KonebarenpHblit KOHTYP. CBoOoHbBIE
DJICKTPOMArHUTHBIC KOJEOaHUS B  HJCAJIBHOM
KOJIOATeIbHOM  KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u ANEKTPOMArHUTHBIMU
konebanusimu. ®opmyna TomcoHa

5.16

3akoH COXpaHCHUA SHEPrun B nJacajJJbHOM
K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BrinyxcHHbBIE MEXaHUYECKHUE KoJeOaHus.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHBbIE
AJIEKTPOMArHUTHBIEC KOJICOaHUSI.

5.18

[Tepemennsiii Tok. CHHYCOUJAJIbHBIN IT€PEMEHHBIN
TOK.

5.19

MOHIHOCTI) MEPEMCHHOI'0 TOKaA. AMHJ’II/ITYI[HOG n
HeﬁCTBYIOHIee S3HAYCHHUEC CUJIbI TOKA W HAIMPAIKCHUA

5.1.10

Tpanchopmatop. IlpousBoacTBo, mepenada
norpedieHue ANMEKTPUUIECKOM SHEPTHUH.
OKOJIOTUYECKUE  PUCKM  TIPU  IPOU3BOJACTBE
3IEKTPUYECKON SHEPrUM. KynsTypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPTHHN B MOBCEIHEBHON
JKN3HN

5.1.11

Texuuueckue yCTpoMcTBa: ceiicmorpad,
JNEKTPUYECKUNA 3BOHOK, JINHUU 3JIEKTpoIepenayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH Mepro/ia MajbIX KojJebaHui rpy3a Ha
HUTH OT JIMHBL HUTH W Macchl TIpysa.
HccnenoBanne mnepeMEHHOTO TOKa B IENH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOPa,
KaTYILIKHU U Pe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, yCI0BUS

pacrpoCTpaHeHUs.. [Tepuon. CkopocTb
521 pacrpocTpaHeHusl U JIMHA BOJIHbL. [lonepeunsie u

IPOJOJIbHBIE BOJIHBI

###Par#H#  Unarepdepentmss u - audpakous
5.2.2 MEXaHUYECKUX BOIH

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa
5.2.3 ToHa. TemOp 3ByKa

OJEeKTPOMArHUTHBIE BOJIHBL. YCIIOBUS U3Iy4eHUS

JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
5.24 BeKTOpOB E, B ¥ v B 2JI€KTpOMarHUTHON BOJIHE B

BaKyyMe

CBolicTBa DJIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HHE,
505 IIPEJIOMIIEHUE, NoJIsIpu3aLus, Judpakus,

uHTepdpepeniys. CKOPOCTb 3JIEKTPOMArHUTHBIX

BOJIH
5.2.6 [Ilkana >I€KTPOMAarHUTHBIX BOJH. IIpuMeHeHue
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SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6bITy

5.2.7

HpI/IHI_II/IHLI paanocCBA3n )41 TCICBUACHUA.
Paguonokanus. DNEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

5.2.8

Texanueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasi JAMAarHOCTUKA B
TEXHUKE U MEIUIMHE, pajap, paauoNpUEMHUK,
TEJNEeBU30p, aHTeHHA, TeseoH, CBY-meun

5.3

OIITUKA

53.1

[IpssmMosHENiHOE  paclpOoCTpaHEHWE  CBETa B
onxHOpoIHOM cpene. JIyd cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpPaKEHMsI CBETa.
[TocTpoenne n3o0paxkeHui B MIIOCKOM 3€pKae

5.3.3

ITpenomnenue cBeta. 3aKOHBI IPETIOMIICHHS CBETA.
AGCOIOTHBIN NOKa3aTeab NPeIoMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxenue. lIpenenbHblit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcus cBeta. CloHBIH cocTaB 6e10ro cBeTa.

LBer

5.3.6

CoOwuparorue W paccenBarolie JUH3BL. TOHKas
nuH3a. QOKYCHOE PAacCTOSIHUE W OMTHYECKas: CHjia
TOHKOW JuH3BL. [locTpoeHne wW300pakeHUd B
coOmparImux 1 paccenBaromux auH3zax. Gopmymna
TOHKOM JIMH3EI. Y BEINYCHHE, JaBaeMOE JIMH30M

5.3.7

[Ipenensi MIPUMEHUMOCTH F€OMETPHUYECKOM
OIITUKU

5.3.8

HNutepdepentus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOA€HNU MAKCUMYMOB U MUHUMYMOB
B HMHTepQEPEHLUOHHOW KapTUHE OT  JBYX
cuH(pa3HbIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus ceta. [dudpakinuonHas peméTka.
YcnoBue HaOMIOAEHHS TJIaBHBIX MAKCUMYMOB IIPH
NaJicHud  MOHOXpOMAaTHYEeCKOro  CBeTa  Ha
TU(GPAKIMOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/IH CBCTa

5.3.11

Texuuyeckue yCTpoiicTBa: OYKH, nyna,
doroanmnapar, MPOEKIMOHHBIN ammapar,
MUKPOCKOII, ~TE€JECKOI, BOJIOKOHHAs OITHKA,
T paKkIMOHHAs PEelETKa, TOISIPOUI

5.3.12

HpaKTI/I‘leCKI/Ie pa6OTLI. I/I3MepeHHe IIOKa3aTesa
IMPCIIOMIJICHUS. HccnenoBanue CBOICTB
I/1306pa)KeHI/II71 B JIMH3ax. Ha6J'IIOI[CHI/Ie AUCTICPCUN
CBCTa

BJIEMEHTHI CITEITUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHHUKU. HOCTYJ'IaTLI TCOPUN OTHOCUTCIIbHOCTH:
WHBAPHUAHTHOCTb MOAYJII CKOPOCTH CBCTa B
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BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTU DUHIITEIHA

6.2

OTHOCHUTEIHLHOCTD OJHOBPECMCHHOCTH.
3aMeIUIeHI/IC BPCMCHHU U COKpAIICHUC AJIMHBL

6.3

DHeprusi ¥ UMIYJIbC CBOOOIHON YaCTHUIIBI

6.4

CBs13b Macchl ¢ S3HEPTUEN U UMITYJILCOM CBOOOJIHOM
YaCTHUIBl. DHEPTHsi TOKOsI CBOOOTHON YaCTUILIBI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOM OITHUKHU

7.11

®otonbl. @opmyna [Tnanka cBsi3u sHEpTUN (HOTOHA
C €ro 4acToTON. DHEeprusi U UMIYyJbC (POTOHA

7.1.2

OtxkpsiTue u uccnenopanue Gotodpdexra. OnbITHI
A.T'. CroneroBa. 3akoHs! poTodddhekTa

7.1.3

VYpaBuenune OiHmTeiiHa g QoTo3ddekra.
«Kpacnas rpanuma» dpotordpdexra

7.14

HaBnenue cBera. OmeiTe! [1.H. JIeOeneBa

7.15

XuMHdJecKoe JeHCTBHE CBETa

7.1.6

Texunueckue yCTpOKCTRA! (OTORIIEMEHT,
dboTomaTyuK, coTHEUHast OaTapesi, CBETO U0

1.2

CTPOEHUE ATOMA

7.2.1

Mogpens atoma Tomcona. OnbiTel Pesepdopaa mo
HCCIIeIOBaHMIO cTpoeHust atroma. [InanerapHas
MOJIeTb aToMa

7.2.2

[Tocrynaret bopa. WM3nydyeHwe u MOTJOIIEHUE
(GOTOHOB TpU Tepexosie aToMa C OJAHOTO YPOBHS
SHepruu Ha Apyro. Buabl cnektpoB. Cnektp
YpOBHEH SHEPrHH aToMa BOJIOpO/Ia

7.2.3

BosiHoBbie cBolicTBa yactuil. BonHbl e bporins.
KopnyckynspHo-BotHOBOM ayanusm. [udpakims
3JIEKTPOHOB Ha KpUCTaJlIax

7.2.4

CrioHTaHHO€ M BBIHYXKJEHHOE  H3JIy4eHHE.
YcTpoiicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudeckue ycTpOWCTBA: CIIEKTPAIbHBIN aHAIN3
(cexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTnyeckue paboTHI. Hab6nronenue
JMHEWYATOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Merto b1 Ha6J'II-OI[eHI/I}I u perucrpanuu
OJICMCHTAPHBIX YaCTUL]

7.3.2

OtkpsiTue paanoaktuBHOCTU. OnbITH Pezepdopaa
M0  OMpeAeNieHUI0 COoCTaBa  PaJIUOAKTHBHOTO
u3nyyenus. CpoiictBa anb(da-, Oera-, ramma-
u3Ny4eHus. BausHue paguoakTUBHOCTH Ha JKUBBIE
OpraHU3MBI

7.3.3

OtkpbiTHE TIpOTOHAa M HelTpoHa. HykioHHas
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mozens sapa [eiizenOepra — MBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M3oronst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH W TMO3UTPOHHBIN
Oera-pacra. l'amma-uznydenue. 3akoH
paZMoOaKTHBHOTO pacraja

7.3.5

DHeprus CBsI3U HYKJIOHOB B siJpe. SIIepHbIE CUJIBI.
JledexT macchl sapa

7.3.6

SInepHble peaknuu. JleneHue U CUHTE3 siep

7.3.7

SnepHblii  peaktop. TepMOsiIepHBIM  CHUHTE3.
[IpoOnembl U MEepCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTeTUKU

7.3.8

OnemeHTapHble yacTUllbl. OTKpBITHE MO3UTPOHA.
@yH/1TaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHuueckne yCTpOMCTBA: JO3MMETp, Kamepa
Bunbcona, siepHblil peakTop, aToMHas bom0a

7.3.10

[IpakTuueckue pabothl. MccrnenoBanue TpekoB
yacTull (1o roTOBBIM (poTorpadusim)

OJIEMEHTbBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Besnusi, sipKkue 3BE3NBI,
IJIAaHCTHI, UX BUAUMOC JIBUKCHUC

8.2

Conneynas cucrema. [lmaHeTsl 3eMHOW TpyNIIBIL.
[InaHeThI-TUTaHTBl U WX CHYTHUKH, KapJIUKOBBIE
ianeThl. Manple Teia COJTHEUHOU CUCTEMEI

8.3

Comnne, dotochepa u armochepa. ConHeuHast
aKTHBHOCTh

8.4

Uctounnk sHeprun ConHua u 3BE31

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHUMOCTD, pamuyc, TeMIeparypa, X
B3aUMOCBSI3b. JlnarpaMMa «CIeKTpajabHbIN Ki1acc —
CBETUMOCTD. 3BE3nI IJIaBHOM
MOCJIEAOBATENILHOCTH. 3aBHCHMOCTb «Macca —
CBETHMOCTBY U1 3BE3]1 [JIABHOM
MOCJIEIOBATENHLHOCTU

8.6

Buyrpennee crtpoeHue  3BE34.  CoBpEMEHHBIE
MIPEJICTABIICHUS O TPOUCXOXKJIECHUU W DBOJIIOIHH
CounHna ¥ 3B€31. OTaIbl JKU3HU 3BE3]

8.7

Mneunsiii ITyte — Hama ['anaktuka. CrnupanbHas
cTpykTypa ['amakTtuku, pacnpeneneHue 3B€31, raza
u neu. llonoxkxenne u newkenue CosHua B
lNanaxTuke. ITnockas u cepuyueckas moaCUCTEMbI
INanmakTkn

8.8

Tunel ramaktuk. PaguoralakTuku M KBasapbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xab6ua. Pa3beranue ranaktuk. Bo3pacT u paauyc
Bcenennoii, teopust bosbmoro B3pbeBa. Monenb
«ropsiueil Beenenno». PeankroBoe usirydeHue
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8.10

Macurrabuas
Meraramakruka.
aCTPOHOMUH

CTPYKTypa
Hepewménneie

Bcenennoi.
poOIEeMBI
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INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHH S OCHOBHOHM OBPA3OBATEJBbHOM NPOT'PAMMBI CPEJHET O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBAHUA

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/ILHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

ChopMHpOBaHHOCTh YMEHHI pPACHO3HABATH (PU3MUYECKHE SIBICHUS
(mporiecchl) U OOBACHATH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomojararOmMMUA  (PU3WYECKUMHU — MOHATHSAMUA U
BEIIMYMHAMU, XapaAKTEPU3YIOMUMH (U3HUECKHE TIPOIIECChHI

CpopMHpPOBAaHHOCT, YMEHUH TPUMEHSTh 3aKOHBI KJIACCHUYECKOM
MEXaHUKH, MOJIEKYIISIPHOI bu3uKu u TEPMOJUHAMUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOW (M3MKM U1 aHaiu3a U OOBSICHEHUS
SBJIGHUH MHUKpPOMHpa, MaKpOMHpa W MeraMmupa, pa3jiuyaTh YCJIOBHUS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, MOHUMATh
BceoOmmii xapaktep (yHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYCHHOCTH
WCIOJIb30BaHUS YacCTHBIX 3aKOHOB; aHAJIM3UPOBATh  (PHU3HUECKUE
MPOLIECChl,  UCHOJBb3ysl  OCHOBHBbIE  TIOJOXEHHS, 3aKOHbI U
3aKOHOMEPHOCTH

ChopMUpPOBaHHOCTh YMEHHS pa3Indyarh YCIOBUS TPUMEHUMOCTH
MoJeNIe (PU3NYECKUX TEI U MPOIIECCOB (SIBJICHUA )

ChopMHpPOBAaHHOCT, YMEHHMsI peliaTh pacuéTHhIC 3a7adud C SBHO
3aJIaHHOM M HESBHO 3aJJaHHOW (PU3MUECKOW MOJEThI0: Ha OCHOBAaHUU
aHaJM3a YCIIOBHS BbIOMpaTh (PU3WUYECKUE MOJCIH, OTBEUAIOIINE
TpeOOBaHUSAM 3a/1a4H, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTynatbl  (U3WMYECKUX  TEOPUH  TMpPU  HCIOJB30BAHUU
MaTeMaTHYECKHX METOJIOB PEIICHHS 3a/iad, IMPOBOJUTL PacdéThl Ha
OCHOBAaHUHM HMEIOIIUXCS JAHHBIX, aAHAJIM3UPOBATh pPE3YIbTAThl U
KOPPEKTUPOBATh METOIbI PEIICHHUS C YUETOM MOJYUYEHHBIX PE3YJIbTaTOB

PemaTte kadecTBEHHEBIC 3aJa4u, Tpe6yfonme IIPUMEHECHUA 3HAHUM M3
Pa3sHbIX Pas3gcyIioB MIKOJBHOI'O KypcCa (1)I/I3I/IKI/I, a TAaKKC HHTCrpanuu
3HaHHH M3 Apyrux nmnpeaMeToB C€CTCCTBCHHOHAYYHOTO  IHKIJIA:
BBICTpanBaTh JIOTUYCCKYHO MCIIOYKY paccyn(z[eHHﬁ C OHOpOﬁ Ha
N3YUCHHBIC 3aKOHbI, 3dKOHOMEPHOCTH U (1)I/I3I/I‘IGCKI/IG SABJICHU A

Bnanenue OCHOBHBIMHU MeTOoJaMU HAY4YHOTO HO3HAHUS,
UCNOJb3YyeMbIMU B (U3UKE: NPOBOAUTH IpPsSMble U KOCBEHHBIE
u3MepeHuss (U3NYECKUX BEIMYMH, BBIOMpas ONTHMAaJbHBIN CrIOCOO
MU3MEpPEHUS] U UCIOJb3ysl U3BECTHBIE METOJbl OLIEHKH IOTPEIIHOCTEN
U3MEPEHUH, MPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (U3UUECKUX
BEIMYMH C UCMOJb30BAaHUEM TMPSMBIX H3MEpEHUil, OOBACHATH
HOJIy4eHHBIE PE3YNbTaThl, UCHOJb3yd (U3NUYECKUE TEOPUHU, 3aKOHBI U
HOHATHS, U JIeJIaTh BBIBOJbI; COOMIOAATH MpaBuia 0€30MacHOro Tpyaa
IpY MPOBEACHUHU MCCIEOBAaHUN B PaMKax y4eOHOIO SKCIIEpUMEHTa U
y4eOHO-HMCCIEIOBATENBCKON  JICATENBHOCTH € MCHOJIb30BAaHUEM
IUQPPOBBIX ~ U3MEPUTENBHBIX  YCTPOMCTB M J1abOpaToOpHOTO
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00opynoBaHuUs

ChopmupoBaHHOCTH ~ YMEHUH  aHAIM3UPOBATH W OIICHHWBATH
MOCIIEZICTBHS OBITOBOM M MPOM3BOJICTBEHHOU JIEATEIEHOCTH YEJIOBEKa,
CBSI3aHHOW ¢ (PU3MYECKMMH TpPOIECCaMU, C MO3UIMH 3KOJOTHYECKOM
0e30macHOCTH; MPEACTaBICHUI o palroOHATBHOM
MPUPOAONOJIL30BAHUM, @  TakK€  Pa3yMHOM  HCIIOJb30BaHUH
JOCTMKCHUM HAyKM M TEXHOJIOTHM JUIsl JAJbHEWILEro pa3BUTHUS
YeJIOBEYECKOIo 00IIecTBa

OBnaseHue pas3auuHbIMM crocobamu paboTel ¢ HUHOpManuen
(GU3MIECKOTO  CONEpXAHUA C  KCIOJB30BAHUEM  COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJOTUH; pPAa3sBUTUE YMEHUH KPUTHUYECKOTO
aHaln3a ¥ OLIEHKH JOCTOBEPHOCTH MOJy4aeMoil HH(pOpMaIu

10

CpopMHpPOBAaHHOCT, ~ YMEHUH  TPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMUYECKHE TIOHSTHS, TEOPUU M 3aKOHBI JJIsl aHalu3a W
00bsICHEHUST (PU3MYECKUX MPOIIECCOB, MPOUCXOIIMMNX Ha 3BE37aX, B
3BE3/IHBIX CUCTEMAX, B MEKTATAKTHIECKOM Cpeie; IBUKEHUS HEOSCHBIX
TEJ, SBOIIONNH 3BE311 1 BeenenHoit
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D 10

OU3UKE
Kon Kon
pa3zena/t Jj1eme IIpoBepsieMblii 3J1eMEHT COIeP:KAHUS
eMbl HTa
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHHMUECKOTO
o nBmkennsd. Crucrema oTcuéra
MarepuanbHas TOUKa.
7 TPACETOPHE
Eé& pamryc-BekTop:
Fle)=(xlr) wz ) =(2)), Li AF
TpaeKTOpIIA, r
O -~ -
mepeMenIeHIIe: .
1.1.2 peMemERTE: / y
Ar=r(t))-r(t)=rn-n= :
= (Ax, Ay, A7),
Iy TE.
CroxeHIe nepeMelTeHHit:
CKopoCTh MaTepruaIbHOM TOYKHU:
. Ar _,
U=— =’}=[U;--U1- U]
ﬁ.r _‘LII_CI :
Ax , , .
v, =—| =X/, aHaloIm4HO v, =y, vU.=Z,
1.1.3 Al o
Crno:keHIe cKopocTeil: 6, =0, + 0, -
Brruncnenue nepemenienus 1 MyTd MaTepUaIbHOU TOUKU MpU
NPSIMOJTMHEITHOM JBM>KEHUHU BIOJB OCHU X IO TpaduKy
3aBUCHUMOCTH Vx(t)
1.1.4
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“ . AD
YCKDPEHIIE MaTepPHAIBHOII TOYKIL: a = ﬁ_\J ]
Flarso

Ao

a =—= =(uv,)’". aganorrmo a, =(v,)’, a.=(v.)"

¥ ¥y
A e

PaBHOMEpPHOE IPSAMOJIMHEWHOE IBUKEHUE:

X(t) = X0 + Voxt

1.15
vx(t) — vox = const
PaBHOYCKOpEHHOE PSAMOJIMHENHOE JIBUKEHUE:
x(t)=x,+uv, t +—H*'r
- ' ox B
v (t)=u, +at
116 a. = const
- 1 -
U}r U.l'r _-'HT [J”' '11]
v, +U
) . s Bl
HPII JBILKESHINI B OJTHOM HANPAaBIICHIII IIYVIE S = >
CBob6oaHOe najsieHue. Y CKOpeHue CBOOOJHOTO MaieHHUS.
Vi 13 ﬁo
1.1.7

o Xo X

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:
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".1'(r) =x;+U,t=x+U,cosa-f
g.r . !
v(£)= v, +U, t +JT =y, +U,sina- I—STT

{U;- )=y, =v,cosa

v.(f)=v,, +g1f=v,5ma— gt

1.1.8

KpuBonuHueitHoe nrxenue. JBuxkeHne MaTepuaibHON TOUKH
10 OKPY>KHOCTH.
VYrnoBas v TMHEITHAsA CKOPOCTh TOYKHU:

v = wR

[Ipu paBHOMEPHOM ABMKEHUHU TOUKH 110 OKPY>KHOCTH
21
w=—=2n
T

LleHTpOCTpEMUTENBHOE YCKOPEHNE TOUKH:
2

v
Aue = — = wW2R
R

[TosHOE ycKOpeHUe MaTepralibHOM TOUKU

1.1.9

Trépnoe Teno. [locTynarenbHoE U BpaliaTeabHOE ABUKEHUE
TBEPJIOTO TETA

1.2

JTIMHAMUKA

121

Hueprmansubie cuctemMbl otcuéra. [lepBeiii 3akoH HeroToHa.
[IpuHuun otHOCUTENBHOCTH ["anunes

1.2.2

Macca tena. IImoTHOCTE BemiecTBa:
m
p=—
%

1.2.3

Cuna. [IpuHIMn cynepno3uumu CUiL:

>

FpaBHOLLeﬁCTB = Fl + F2+' -
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1.2.4

Bropoii 3akon Herotona: g matepuanbHoii Touku B 1ICO

Fi=ma1
Ap = FAt

-

F = const

1.2.5

u—‘—.—h—
Fp, y Tperun 3aKOH Herorona Ut
MaTEpHaIbHBIX TOYEK:

F =-F
12 21

1.2.6

3aKoH BCEMUPHOI'O TATOTCHHA: CHJIBI MPUTHKCHUA MCEKIAY
TOYCUYHBIMU MaCCaMH PABHBI

F=¢ mim;

R2

Cuna tsokectu. LleHTp TsbkecTH Tena. 3aBUCMMOCTb  CHIJIBI

TSHKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO INIAHETHI paguyCoM

RO:
GMm

mg =
(Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
Fx = _kx

1.2.8

Cuna tpenust. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJIbKEHUS:

Cuia TPCHUS IIOKOA:
Fyp < uN

1.2.9

JlaBneHue:
F,
p =
S

1.3

CTATUKA

131

—

F
MOMEHT CHJIBI OTHOCUTEIIFHO OCH BpalllCHUA:
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IM| = FI, rae | — miedo cuutbr
OTHOCHUTEIILHO ocw,  mpoxomimeii  yepe3  Touky O
HEePICHAUKYISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc CUCTEMBI MAaTEPUAIIHBIX TOYECK:

- -

Tj _ mar: + morz+...
o m +m F...
1 2

1.3.2
B onHOpOAHOM TOJIE TSKECTH

(g = const)

OEHTP MaCC TEJIa COBIMAAACT C €ro HCHTPOM TSIKCCTU

VYcnous paBHoBecus TBépaoro tena B MCO:

[M,+M,+...=0

13, L
381 \R+F+..=0

3.4 3akou [Nackamns

JaBnenue B )kuakocTH, mokosiiecs B MCO:

3akoH Apxumena:

>
>

F Apx = —P BBITECH

3.6 €CIIH TeJO H KUAKOCTh IokosaTcs B MCO, to
F Apx — pg VBLITeCH

YcnoBue niaaBaHus TEl

3AKOHbI COXPAHEHI B MEXAHUKE

I/IMHYHLC MaTepHaHBHOﬁ TOYKU:

>

4.1 —
p =mv

I/IMHYHLC CHUCTCMBI TCII:

- -

42 p =p1+p2t..

3aKOH U3MEHEHHS ¥ COXPAHCHHUS UMITYJIbCA:
B UCO

- -
- -

.4.3 Ap = A(pl + p2+. . .) == FlBHeIHHAt + FZBHCIHHAt+- -
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B UCO , ecin

Ap = A(p1 +p2+...) =0

FlBHemH + F23He1111-1+- ..=0

PeakTnBHOE nBMKEHNE

4.4

F
AF

Pabora cuibl Ha MaJloM NepeMeNIeHUH:

:1=|}?'|-|.-j.f'|-c05 a=F, - Ax

1.4.5

a F
)
MoIHOCTE CUIIBI:

€CITH 32 BpeMsI

pa60Ta CHJIbI UBMECHACTCA Ha , TO MOIIIHOCTH CHUJIbI

AA
P=— =F-p-cosa
ﬂf Ar—

1.4.6

Kunernueckas OHEpIUa MaTCpHaHBHOfI TOYKH:

2~ 2m

EKPIH =

3aKOH U3MEHEHHSI KHHETUYECKOW SHEPTUU CHCTEMBI
matepuaibHbix Touek: B UCO AEkun = Al + A2 + ...

1.4.7

IloTenumnanbHas OHEPIUst:
JJI IOTCHIIMAJIBbHBIX CHUJT
IloTenumnanbHas OHEPIUa MaTepHaanoﬁ TOYKHU B OTHOPOAHOM

ITIOJIC TSAXKCECCTHU:
E IOTEHI[ — mg h

[MoTeHimanpHas SHEPrUs YIpyro 1eGpOpMHUPOBAHHOTO Tea:
kx?

E HOTEHI[ — 2

94




3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHWYECKON SHEPIUu:
Eiex = B + Emmm~

1.4.8
B IICD "ﬁ'EMEK = ABC-EK HEMOTEHII. CHIIY
B IICO AE,ex = 0, €CNH Ascex menoresn cux = 0
1.5 MEXAHUWUYECKUE KOJIEBAHUWSA U BOJIHBI
I'apmonnveckne koyebaHusi MaTepraaIbHONH TOYKH. AMIUIATYAA
u ¢a3za konebanuil. Kunemarnueckoe onucanue:
x(f) = Asin( @t +o, ).
v () =x/,
alt)=(v,), =o' =a, +o'x=0,
TJIe X - CMEIICHUE U3 PaBHOBECHSI.
JlnHamMuyeckoe onucaHue:
may = —kx,

151
DHEpPreTUYecKoe ONMUCaHUEe (3aKOH COXPAHCHHS MEXaHWYECKOU
SHEPTUN):

mu +£:1m§m:m _
2 2 2 2
CBs13b aMIUIATYBI KOJIEOAHUH CMEIIECHUS MaTePUATBHOU TOYKH
C aMIUIUTyJaMH KoJieOaHH €€ CKOPOCTH U YCKOPEHUSI:
Upe =04, @ =04
[Tepnona 1 yacToTa KoJIeOaHUM:
_2n 1
M v
ITepuoxg Manbix CBOOOAHBIX KOJIEOAHUH MaTEeMaTUYECKOTO
MasiTHUKA:
15.2 i
T=2m|—
g
[Tepuron cBOGOIHBIX KOJIEOaHUI TPY’KUHHOTO MasTHUKA!
m
T'=2n |—

1.5.3 Brinyxiennslie konebanus. Pezonanc. PezoHancHast kpuBas
[Tonepeunsie U IPOI0JIbHbIE BOJIHBI. CkopocThb
pactpoCTpaHEHUs U JITTMHA BOJIHBIL:

154 v

A=vT =—
v
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WnTepdepennys u audpakuns BOIH

155

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJISAPHAS ®U3UKA. TEPMO/IMHAMUKA

2.1

MOJIEKVYIJISIPHASA ®U3UKA

211

Mogenn cTpoeHHus ras3oB, KUAKOCTEH M TBEpABIX Ten. [lycTe
TepMOJMHaAMHuecKas cucreMa (Teso) coctouT u3 N o1lMHaKOBBIX

MoOJIeKys1. Torma KoJIM4ecTBO BEIIECTBA
N m
V=0— = __

Na u

— 9ucio ABorajapo, M — macca CUCTeMBI (Tena),
— MOJISIpHAs Macca BEIIecTBa

2.1.2

TenmoBoe JABVXXCHUC aTOMOB U MOJICKYJI BCIIECTBA

2.1.3

B3anMonelicTBie YacTHI] BEIECTBA

2.14

Judody3us. bpoyHoBckoe nBmxeHNE

2.1.5

Mogens uneansaoro raza B MKT

2.16

CBsA3b MEXIYy MABJICHUEM W CpeIHEW KHUHETUYECKOW PHEprueit
MOCTYIATEILHOTO TEIJIOBOTO JIBIKCHHSI MOJIEKYJ HJI€aTbHOTO
rasa (ocHoBHoe ypaBHeHue MKT):

1 —
=—mpvi="n.|—2
P 3 L

2 (mpt) 2 —
n'EJ:n:
L2 3

rae M0 —macca 0 THOM MOJICKYJIbI,

n=—
|4

- KOHOCHTpAaus MOJICKYJI

2.1.7

AbGcomotHas Temnepatypa: T =t+273K

2.18

CBs13b TEMIIEPATYPBI 'a3a CO CPEAHEN KMHETUUECKOW 3Hepruei
MOCTYMATEIbHOTO TEIJIOBOTO JBM)KCHUSI €0 MOJICKYII:

I 2
Em__=im""’ﬂ =Ek]‘“
oL 2 2

2.19

Vpapuenue p = nKT

2.1.10

Mopens uaeaabHOTO raza B TCPMOANHAMUKCE!
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| VpaserHe Merreeera — KianeHpora
| BelpaskeHHe [T BHYTpeHHeH 3HePIHH

VpaeHeHne MenneneeBa — KianeilpoHa (IIpHMeHIMBIE (OPMEI

3AIIICII):

pV=""RT=vRT =NkT, p=PRL
L It

BripakeHHe 111 BHYTPEHHeIl SHEPIHI 0HOATOMHOIO HIeaThHOIO
raza (IpIMeHNMEIe (OPMET 3aImIIcH):

U=3vRT =2 Nk =3 RT = ve =3 p¥
2 2 2u 2

3aKkoH HaJ'II:TOHa JJI9 JaBJICHHUA CMECH PAa3pEeKCHHBIX I'a30B:

2111
p =p1+p2t..
H3omporneccsl B pa3peeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKys N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
— = const
T
%4
2112 — = const
T
['paduueckoe npeacraBieHue u3omnporeccoB Ha PV-, pT-u VT-
JarpaMMmax.
OOBEIMHEHHBIN Ta30BbIA 3aKOH:
pV
— = const
Hacpimiennsie  u  HeHachlllleHHble  mapbl.  KauecTBeHHas
9113 3aBUCHUMOCTh IIJIOTHOCTH U JIABJICHHUS HACHIIIEHHOTO Mapa OT
- TEMIIEPATYPhl, UX HE3AaBUCUMOCTb OT 00bEMA HACKHIIIIEHHOTO Tapa
Bnaxnocts Bo3ayxa.
OTtHocuTenbHAs BIaKHOCTD:
2.1.14 ¢ _ pnapa(T) _ pnapa(T)
pHaCLIHIHapa(T) pHacmmnapa(T)
9115 N3meHeHne arperaTHbIX COCTOSTHHI BEIECTBAa: HCIApEHUE U

KOHACHCAMA, KUTICHUEC ) KUAKOCTHU
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M3MeHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: IUIABJICHUE U

2.1.16
KpUCTAILTU3ALINS
2.1.17 [IpeobOpazoBanue 3Hepruu B (ha30BBIX MEpexo1ax
2.2 TEPMOJVNHAMUKA
221 TemnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 Buytpennsis sHeprus
Tennonepenaya kak crnoco0 U3MEHEHUs BHYTPEHHEN SHEPTUU 0e3
2.2.3 coBepiieHuss  paboThl.  KOHBekIus,  TEMIONPOBOAHOCTb,
U3ITydeHne
KonundecTBo TEMIOTHI.
294 VnenbpHas TETUIOEMKOCTD BEIIECTBA C:
Q = cmAT
VYaenpHas TerwioTa napoodpazopanms L: Q = Lm.
2.2.5 VYnenbHas TeroTa miaaBiaeHus A: Q = Am.
VYaenpHas TETIUIOTa cropaHus Torwuea : Q = gm
DnemeHTapHas paboTa B TEpMOJUHAMUKE:
226 | 4=DAV.
Brruucnenue padoTsl 1o rpaduky npoiecca Ha pV-auarpaMmme
[1epBblii 3aKOH TEPMOTMHAMUKH:
Quz=AUn2+A12=(U2—U1) + A1z
22.7 Anna0ara:
Quz=0=A12=(U1—-Uz) =AUx2
2.2.8 Bropoii 3akon TepmoauHamMuku. HeoOpaTumbie mporiecchl
[Ipuniumne! aecTBus TemioBbix MamuH. KIT;
2.2.9
Makcumansnoe 3Hauenue KI1J. [{ukn Kapno:
.. —-T T
2.2.10 A marp xon xom
max 1 = My = =1-
YpaBHeHHe TEMI0BOTo OanaHca:
2.2.11 Ql -I— QZ -I— Q3+__ . = 0
3 DJIEKTPOJJUHAMUKA
3.1 DJIEKTPUYECKOE TIOJIE
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3.11

DreKTpu3alus Tell U €€ MposiBIIeHUs. DIeKTpudecKkui 3aps. [IBa
BUJA 3apsja. OJIEMEHTapHbIA DJIEKTPUYECKUN 3apsi. 3aKkoH
COXpaHEHUs JIEKTPUIECKOTO 3apsa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsansl. 3akoH Kynona:
B OJIHOPOJ/IHOM BEILIECTBE C TUAIEKTPUUECKON POHHUIIAEMOCTHIO

1 _|{?1|'{?1

F — k|t?1| EZJ — !
= 4neg, -

3.1.3

Onekrpuueckoe nojie. Ero neficTBue Ha aIeKTpuyecKue 3apsibl

3.14

Hanpsk€HHOCTB 31EKTPUYECKOTO MOJISA:

- F
E=___
CInpOGHLIﬁ

Kaptuasl mMHUN HANPSY)KEHHOCTH ATUX NOJIEN

3.1.5

HOTGHHI/I&J’IBHOCTB QJICKTPOCTATUYUCCKOI'O ITOJIA.
PazHocTh MOTCHIUAJIOB Y HAIIPAKCHUC!

Az = q($1 — ¢p2) = —qA¢p = qU.
HOTGHHI/I&J’IBHaH OHEPTIUA 3apsia B SJICKTPOCTATUYCCKOM II0JIC:

W =q¢

CBs13b HaprDKéHHOCTI/I IoJI1 1 Pa3sHOCTHU IOTCHIHAJIOB IJIA
OJHOPOJHOTI'O DJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

3.1.6

[TpuHIMI CYyNIEPIIO3UIIMH IIEKTPUUECKUX TTOJICH:

E=E1+Ext...,p = p1 + ¢2+...

3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcnoBue paBHOBECHUA 3apAA0B: BHYTPHU IIPOBOAHHKA
E+t=0

3.1.8

I[I/IBHCKTpI/IKI/I B 3JICKTPOCTATHUYCCKOM IIOJIC. I[I/IBJICKTpI/I"IeCKaH
IMPOHUIIAaCMOCTD BCIICCTBA €

3.1.9

KOHﬂeHcaTOp. QHGKTpOéMKOCTL KOHJCHCATOpAa:

c=1

U

3HeKTpOéMKOCTL IJIOCKOTO KOHACHCATOpa:
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£g0S

C = =€Co

HapaHHeJILHoe COCAMHCHUEC KOHACHCATOPORB!:
q=q1+qxt..., Ui =U: =---;Cnapam1 —C1+ Ca2+...

3.1.10 [TocnenoBarenbHOE COEAMHEHNE KOHIEHCATOPOB:
1 1 1
U=U1+Uz...q1=q2=..., — =—+—++..
Cnocn Cl CZ
DHeprus 3apsHKEHHOTO KOHIEHcaTopa:
2 2
3.1.11 L
) 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwnna Toxka:
=24
3.2.1 At Ar—sD
ITocTosuawIi TOK: I = const
Jlst mocTostHHOTO TOKA ( = It
392 VYcnoBus CyecTBOBaHUS JIEKTPUUECKOTO TOKA.
- Hanpsoxenne U u DJIC E
3akon Oma 1J1d yJacTKa IeIu:
U
3.2.3 [ =_
R
DJIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COTIPOTUBIICHUS
OJIHOPOJIHOTO IMPOBOJIHUKA OT €r0 JJIMHBI U CEUCHUS. Y IeIbHOE
324 COIIPOTHBIICHHUE BEILIECTBA.
2. I
R=p—
S
Hcrounuku Toka. 3/]C HCTOUYHMKA TOKa!
E CTOPOHHHXCHJT
3.2.5 q
BuyTpeHHee conpoTUBIeHNE HCTOUYHUKA TOKA
3.2.6 3akon Oma JJis TOJTHOM (3aMKHYTOM) AnekTpudeckoit enu: E =

IR + Ir, oTkyna
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E.r
= R

HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB!

3.2.7 I=11+12+..,Ul=U2=_,
Pabota snextpuueckoro Toka: A = [Ut.
3akon JIxoyns — Jlenma:
Q = I’Rt
3.2.8
UZ
R:Q=A=IRt =1Ut=—t
R
MOIIHOCTH 3JEKTPHUIECKOTO TOKA:
AAd
P=—0 =1IU
At Ar—{
TemioBast MOLTHOCTD, BBIJENIIEMast HAa PE3UCTOPE:
2
2 U -
3.2.9 P=I"R=—=JU
R
MoIHoCTE HCTOUHNKA TOKA:
A4
_ ©T. CHI _
S
Ar—0
CB0OOOIHBIE HOCUTEIH AJIEKTPUUYECKUX 3apSAI0B B IPOBOJAHUKAX.
3210 MexaHu3Mbl TPOBOJAUMOCTH TBEPIABIX METAJUIOB, PACTBOPOB U
- pacIiiaBoB AJIEKTPOJIUTOB, ra3os. [TomynipoBOTHUKH.
[ToynpoBOAHUKOBBIN AUOA
3.3 MAT'HUTHOE I1OJIE
MexaHnyeckoe B3aUMOJICHCTBHE MarHUTOB. MarHutHoe IoJie.
Bexktop wmarnuTHOW wHAYKIuH. [lpuHnun cymepno3unuu
MarHUTHBIX TOJICH:
3.3.1 B = B1 + Ba+...
JIMHUYM UHIYKIIMA MarHuTHOTO moJis. KapTuHa nuHui HHAYKIUU
MarHUTHOTO  TOJSI  TOJIOCOBOTO M TMOJAKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB
Oneir  Opcrena. MarHuTHOe ToJie TPOBOJAHHUKA C  TOKOM.
3.3.2 Kaptna nuHMA WHIYKIWA MAarHUTHOTO TOJSA  JUIMHHOTO

IpAMOTo IMpPOBOAHHKA U 3aMKHYTOI'O KOJIBIICBOTO IMPOBOJHMKA,
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KaTyIIKH C TOKOM

Cuna Amriepa, €€ HanpaBJI€HUE U BEIMYNHA:

3.3.3 Fa= IBlsina
, TJIE 0. — YTOJI MEX/1y HalpaBJICHHEM MPOBOJHUKA U BEKTOPOM
Cuna JlopeHiia, e€ HamnpaBJIeHUE U BEJTUYHHA:
Fnop =1 q | vBsina
3.34 lqlvBsina
T7I€ 0. — yroJI MKy BEKTOpaMu
JIBi>KeHME 3apsHKEHHON YaCTHIIBI B OJTHOPOTHOM MarHUTHOM TIOJIE
3.4 OJIEKTPOMAT'HUTHAA UHAYKLUA
[ToTox BeKTOpa MarHUTHOW MHIYKIINU:
® = B,S = BScosa
3.4.1
3.4.2 SBnenue anekTpoMarauTHOM MHAYKIHUA. DJC HHIYKITNH
3aKOH AIEKTPOMAarHUTHOW UHAYKIuK Papazaes:
34.3 E - e
At Af—0 I
(jarf
\d Dy )
; 1
3.4.4
OJIC MHIYKIUK B IPSIMOM TIPOBOIHHUKE JIHHOM |, IBHOKyIIIeMCst
CO CKOPOCTBIO
B OJIHOPOJIHOM MarHMTHOM ToJie B:
| E; |I= Blvcosa
345 [IpaBuiio Jlenna
NHayKTUBHOCTS:
D
L=—
3.4.6 I
mwm O = LI

Camounnaykuus. J1C caMOMHIYKIINH:
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A
E,=-L| =-II,

—)

3.4.7

DHeprust MarHUTHOTO MOJISI KATYIIKU C TOKOM:
LI?

W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEFAHU A U BOJIHBI

3.5.1

Konebarenbusiit  koHTYp. CBOOOAHBIE DIEKTPOMArHUTHBIE
KoJieOaHus B UIeaTbHOM KOJIe0aTeTbHOM KOHTYPE:

[a(1) = Gummsin( o1 + )

]I['r:] =q,=wq,_ cos| of+@,)=I__ cos(at +q,)
®opmyna ToMcoHa:
T = 2nVLC
CBsI3b aMIUTMTY/IbI 3apsjia KOHIEHCATOpA C aMIUIMTYION CHJIbI

TOKa IIpU CBO6OI[HBIX QJICKTPOMArouTHHIX KoJIcOaHHSIX B
nacaJbHOM KoJIeOaTeIbHOM KOHTYpPEC:

Qoo = —

£}

3.5.2

3aKkoH COXpaHCHHA ODOHCPIrur B HACAIIBHOM KoJIeOaTEILHOM
KOHTYpC:

3.5.3

BBIHY)KILCHHLIC QJICKTPOMAruuTHLIC Kosnebanus. Pe3oHanc

3.5.4

[Tepemennniii Tok. [IponsBoacTBo, nepenadya U notpedieHue
ANEKTPUYECKOMN SHEPTUU

cuU* LI CU* LI’
+ = e = T — const.
2 2 2 2

3.5.5

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH. Bzaumnuas OpUCHTAlINA
BCKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC:

>

E1Bl1lc

3.5.6

[Ikana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
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OJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I)ITy

3.6

OIITUKA

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA B OJTHOPOJHOM cpee.

3.6.1 .
Toueunbll uCTOYHUK. JIyd cBeTa
3aKOHBI OTPa’KEHUS CBETA.
a=pf
3.6.2 alB
DT T TS
3.6.3 [TocTpoeHue N300paXkeHi B IIIOCKOM 3epKajie
3aKOHBI IPETOMIICHHUS CBETA.
[Ipenomnenue cera:
nisina = nzsinf.
OTHOCUTENBHBIN TOKA3aTeNb IPETOMIICHUS:
n V1
Norn = —=""
ny
n
3.6.4 '
— n2
Xoj ydei B IpU3Me.
1"1 = 1'2 - 'H].}']. = .”2}.2
CoOTHOIIEHHE YaCTOT U COOTHOLIEHUE JUIMH BOJIH IIPU IEPEX0/Ie
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHully pasjena JIBYyX
ONTHYECKUX Cpe:
n,<n, n,
ny
3.6.5 T
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroJ NOJIHOrO BHYTPEHHETO OTPAKEHHUS:
nz
nOTH nl
36.6 ColOuparomiue ¥ paccedBarollve JIMH3bL. TOHKas JHH3a.

q)OKy'CHOe PAaCCTOAHUC U ONITHYCCKAA CHUJIa TOHKOM JIUH3BI:
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1
D=_
F
®opmysia TOHKOH JIMH3BIL:
1 1 1
—_—t—=_
d f F
VBenuueHue, JaBaeMoe JTUH30M:
h 111
F = __ = _____
H d
T
3.6.7 d
[ ]
H F
IANRNY
b
B ciyuyae paccenBaroiieit JIMH3BIL:
1
DO =F =—0,
D
h 11l
3.6.8 [=—=_"_1
H d
Xoa myda, mpOUIeAUIero JUH3Y MO MPOU3BOJILHBIM YIJIOM K €&
riaBHOUM onTudeckoil ocu. [locTpoeHne M300pakeHU TOYKH U
OTpe3Ka MpsIMON B COOMPAOIINUX U PACCEHBAIONINX JTUH3aX U UX
cucreMax
36.9 doroanmnapaT Kak ontuyeckuil mpubop. ['na3 kak onTHueckas
e CHUCTEMA
WNurtepdepeniuss cBera. KorepeHTHbIEe HCTOYHHMKH. Y CIOBHS
HAOIIOICHUS MaKCUMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTWHE  OT  JABYX  CHH(Da3HBIX
KOT€PEHTHBIX HICTOYHUKOB
3.6. A
MAKCIIMYMEI — A=2m—, m=0,£1.£2.£3, .,
A
MHIHIMYMEI — ﬁ={2m+1_];, m=0+1.+2 +3 __
3.6.11 Hudpaxims  cBera. JudpakumonHas pemérka. YCIoBHE
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Ha6HIOI[eHI/I$I TJIaBHBIX MAKCUMYMOB IIPpHU HOPMaJIbHOM IaACHHUU
MOHOXPOMATHYECKOTO CBETAa C JJWHON BOJHBI A Ha PEHIETKY C
nepuosoM d:

dsingm = miA,m=0,+/-1,4/-2,4+4/-3,... dsing

3.6.12 Hucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOW 1Y AJII3M
411 I'mnote3a M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®otoHbl. DHeprus (GoToHa:
hc
E=hv=—=pc
A
412 Nmnynsc potona:
E hv h
p = o = =
c ¢ A
4.1.3 dotorpdext. Onbitel A.I'. CtoneTora. 3akonsl hoTordhdexTa
VYpaBHuenue DitHmreitHa 11 potodddekra:
EcbOTOHa = ABbixoga + Eyuumax,
hc
Eq)OTOHa =hv=—,
4.14 A
L hc
ABBIXOL[& = va =3
ho
Zmax
B =1"""=elUy,
max 2
JlaBlieHHE CBETA.
415 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh U
Ha TMOJHOCTHIO MOTJIOUIAIOIIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [InanerapHas Moenb aTomMa
[Moctynatel bopa. M3nydenue u nornomieHue (GOTOHOB MPHU
MEepexo/Jie aTOMa C OJJTHOTO YPOBHS DHEPTHH Ha JPYToOil:
4.2.2 he
hvmn =T = |En _Em
Y
JIuHeiyaTbie CIIEKTPBI.
CriekTp ypoBHEH SHEPTUU aToMa BOAOPOAA:
4.2.3

~13,63B
E =_2%

"

, n=123 _.
ne
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4.3

®U3UKA ATOMHOTO SIJIPA

431

Hyxnonnas mopnens sapa I'eiizenOepra — lBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M3o0Tonsl

4.3.2

PamnoakTUBHOCTE.
Anbda-pacrian;

A A4 4
7X—>75Y + ,He

bera-pacnan.
DNeKTPOHHBIN B-pacma;

A A 0 ~
X2 Y+ je+v,
[To3urponnslii B-pacna:
A A 0= .
MY + € TV,

lNamma-nznydenue

4.3.3

3aKOH paIOaKTUBHOTO pacraja:
—t

N(t) = No % 2T

4.3.4

Snepubie peakuuu. JleneHue u CUHTE3 sSAEp
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OGPA3OBATEJIbBHOI'O

MMPOLECCA

1. bakanumna, JI. I1. u np. CoopHuk 3a1a4 no ¢usuke: st 10-11 k. ¢ yruyOur. usyd. ¢pusuku /
JI. T1. bakanuna, B. E. benonyukun, C. M. Ko3zemn; [Tog pea. C. M. Kosemna. — 3-e u3n.,
nepepad. u gom. — M.: IIpocsemenue, 2001. — 264 c. 2. Msakumes, I'. ., Cunsikos, A. 3.,
Cno6osckoB, b. A. ®usuka: Dnekrpoaunamuka. 10-11 ki1.: Yuel. a1 yriyoieHHOTro
n3yueHus pusuku. — 3-e usl., crepeorurt. — M.: [Ipocda, 2008. — 480c. 3. Mskumes, I'. 4.,
Cunsikos, A. 3. ®usuka: Ontuka. KBanrosas ¢usuka. 11 xin.: Yueb.yis yriny0ieHHOTO
n3yuenus pusuku. — 3-¢ usl., crepeoruit. — M.: [Ipocda, 2008. — 463c. 4. Mskumes, I. 4.,
Cunsikos, A. 3. ®usuka: Konebanus u BoaHbL 11 kir.: Y4eO. 11 yriy0IeHHOTO U3ydeHUS
¢buzuku. — 3-e u3., crepeorurt. — M.: Jlpoda, 2008. — 288c. 5. PeimkeBuy, A. I1. dusuka.
3amgaunuk. 10-11 ki.: [Tocobue mist oOieoOpazosar. yueb. 3aBeieHuid. — 4-e U3,
crepeoturt. — M.: JIpoda, 2007. — 208c.

2.0BSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUYUTEJISL

6. ABzeeBa, A. B. MeTtonnueckrue peKOMEHIAIUK TT0 UCTIOJIb30BaHUIO YU€OHUKOB 1O (prU3mKe
noa pepakuueit I'. . Mskumesa «Mexanuka. 10 knace», «MonexkynspHast pU3uka.
Tepmonunamuka. 10 kmace», « Onexkrpoannamuka. 10-11 kmacey», «Ontuka. KBantoBas
¢usznka. 11 knace» npu u3ydeHnn GU3UKU Ha ipoguiabHOM ypoBHE. — M.: JIpoda, 2005. — 27c.
7. Kabapauu, O. @. Equnblii rocymapcTBEHHBIN K3aMeH 10 (PU3UKE: TEOPETHICCKUE
MaTepuaibl U MPAKTUUECKHE 3aJaHus IS MOArOTOBKH K dk3aMmeHy. — M.: ACT: Tpan3utkHura,
2006. — 350c. 8. Kupuk JI. A. CamocTOsITeIEHBIE 1 KOHTPOJIBHBIE PAOOTHI TI0 (PU3UKE.
Pa3zHoypoBHeBbIe nupakTuyeckue Mmarepuansl. 11 knacc. Onrtuka. — M.: Mnekca, XapbKkoB:
I'mvuasus, 2000. — 98c¢. 9. Kupuxk JI. A. CamocTosTenbHBIE M KOHTPOJIbHBIC PaOOTHI 1O (hH3HKE.
PasnoypoBHeBbIe qumpakTH4YecKue Marepuansl. 11 kimacc. ATomHas pusznka. Puszrka aTOMHOTO
anpa. — M.: Unekca, XappkoB: 'mmuazus, 1999. — 105¢. 10. [IpumepHas nmporpamma CpeIHero
(mosHOTO) OOIIEro oopazopanus no usuke. [IpopunbHbIl ypoBers. 10-11 kmace.- M.: XK-n
«Hapomnoe o6pazoBanue» Ne2, 2006. — c. 260. 11. duszndeckuii IpaKTUKYM JJIs KJIACCOB C
yrayoneHHbIM u3ydennem ¢usuku: Jduaakt. matepuan: 9-11 kn./ 10. U. Quk, O. ®. Kabapaus,
B. A. Opnos u np.; [lox pen. 0. 1. [uka, O. ®. Kabapauna. — M.: [IpocBemenue, 1993. —
208c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

®usuka Ennnas koexkuus HHOP. Ilpeamernas kosiekuus «@usuka»
http://nano-edu.ulsu.ru

BupTtyanbpHblii MeToIu4ecKkuii kabuneT yunrtens ¢usuku u actponomun: cat H.H. lomynunoi
http://lwww effects.ru I'azera «®usuka» M3marensckoro goma «IlepBoe ceHTIOPs»
http://ens.tpu.ru 3anumarenbHast pu3nKa B Bompocax U oTBeTax: cait B. Enbkuna
http://kvant.mccme.ru Kiacc!nas ¢usuka: caiit yuutens ¢usuku E.A. banauHoi
http://www.phys.spbu.ru/library Mup ¢uzuku: nemoHcTpanuu Gpu3ndecKux 3KCIEPUMEHTOB
http://edu.ioffe.ru/edu OGyuaromnire TpexypoBHeBbIe TeCThI 0 pu3uke: caiit B.W. Perenpmana
http://www. afportal.ru ITpoekrt «Bcst pusuka»

http://www fizika.asvu.ru Pemrenus 3a1a4 u3 y4eOHUKOB 10 (pu3nke
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http://ens.tpu.ru/
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http://www.phys.spbu.ru/library
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http://www/

http://metod-f.narod.ru CamoTectupoBaHue MKOJIbHUKOB 7-11 KJIaccoB U aOUTYPUEHTOB TI0
¢busmke

http://barsic.spbu.ru/wwwi/tests TepmoanHaMuKa: SIEKTPOHHBINA Y4eOHHUK IO (PHU3HKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoxku no mosekynsipHOi pusmke
http://physics.nad.ru ®u3nka B pe3eHTAIUIX

http://presfiz.narod.ru ®usuka B nikose: caiir M.b. JIbBoBCKOTO
http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac

http://physics03.narod.ru dusuka s Beex: 3aga4n 1Mo GpU3KKe ¢ perieHusIMu
http://fizzzika.narod.ru ®usuka mis yautenei: caidt B.H. EropoBoit
http://www.vargin.mephi.ru ®usuka.py: CaiiT aj1st yqanmxcst 1 npernoapareneii Gu3uKu

http://nuclphys.sinp.msu.ru Onummnuae! o ¢pusnke Beepoccuiickast omMITiaia MIKOJILHHUKOB
o Gpu3uKe

http://www.edu.yar.ru/russian/projects/predmets/physics JlnctaHnOHHbBIC SBPUCTUUCCKHE
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