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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo (u3uMke Ha YpOBHE CpelHEro oOmero odpazoBaHHs pa3paboTaHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeIbHOM HpPOTrpamMMbl,
npenctasineHHbIX B PT'OC COO, a takxe ¢ yuétoM (eaepanbHOil pabodeid mporpaMMbl BOCIHUTAHUS U
Konuenuuu npenopaBanus yuyeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNIbHBIX OpraHU3aLUAX
Poccuiickoii @enepannu, peaau3yomux OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma no Qusuke omnpenenser o0s3aTeNbHOE NPEAMETHOE COJEpKaHHe, YCTaHABIMBAET
PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh M3YUYCHHSI TEM M pa3/ielioB y4eOHOTO NpeaMeTa C Y4ETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipouecca, BO3PaCTHBIX
ocobenHocteil oOyuatonmxcs. [Iporpamma mo ¢usuke naéT mpencTaBieHHE O LEINAX, COJACPKAHMU,
o01elt crpaTeruy 00y4YeHHs, BOCIIUTaHUS U Pa3BUTHUS 00yUaloIIMUXCsl CPeICTBAMH y4eOHOTro IpeamMeTa
«Du3ukay Ha yriayOoIEHHOM YpOBHE.

W3yuenune kypca Gu3MKM yrayOJI€HHOrO ypOBHS IO3BOJIAET  pEaqM30BaTh  3aJauu
npodeCCHOHAIFPHOW OpWEHTALlMM, HANpPaBICHO HA CO3/JaHUE YCJIOBUN Ui TPOSBICHUS CBOMX
MHTEJUIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXkIbIM 00yUaroMIUMCs, KOTOpble HEOOXOAUMBI JIs
MPOJIOIDKEHHUST 00pa30BaHHMsS B OPTaHU3AIMSIX MPO(ECCHOHAIBHOTO OOpa30BaHUS IO PA3ITUYHBIM
(U3UKO-TEXHUYECKUM U MHXEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme 1o (huzuke onpeaesstoTes MiIaHupyeMbIe pe3yIbTaThl OCBOSHUS Kypca (PU3UKH Ha
YpOBHE cCpegHero oO0miero o0pa3oBaHMA: JIMYHOCTHBIE, MeETallpeMETHbIe, IpeIMeTHble (Ha
yriyonéHHoM  ypoBHE). Hay4HO-METOOIOTMYeCKOW OCHOBOW JUIsi pa3pabOTKH TpeOOBaHWN K
JIMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM Pe3yJIbTaTaM 0OY4YaIOLIUXCs, OCBOUBILIMX MPOrpaMMy
1o ¢u3MKe Ha YPOBHE CpeaHEro o0Iero oopa3oBaHusl Ha YriayOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-
JesITeIbHOCTHBIN MOJIXO/.

[Iporpamma no gu3uke BKIIOYALT:

- IUITAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (M3UKU Ha YriIyOJEHHOM YpOBHE, B TOM
YHCIIe MMPEIMETHBIE PE3yIIbTAThI O TOAaM O0yUYCHHS;

- coaepxanue yueOHoro npeamera «Pu3ukay no rogam o0ydeHus.

[Iporpamma 1o Gu3MKe UMEET IPUMEPHBINA XapaKTep U MOXKET OBITh UCTIONB30BaHA YUUTEISIMH
(U3UKHU 17151 COCTABICHHS CBOMX pabodMX MPOTrpamM.

[Iporpamma 1o (pu3KMKe HE CKOBBIBAET TBOPYECKYIO MHUIMATUBY YUYHUTEICH M MPEIOCTABISAET
BO3MOKHOCTH JUISl pealu3alii pa3iIU4YHbIX METOAMYECKUX MOJXOJ0B K MPENnoJaBaHUI0 (PU3MKHU Ha
yTIyOJIEHHOM YPOBHE TIPH YCIIOBUH COXPAHEHUS 00s3aTeILHON YaCTH COJEPKaHUA Kypca.

du3nka Kak Hayka o HamOoyiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAs B KauecTBE y4eOHOIo
npeaMeTa B MIKOJEe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAaHHH 00 OKpY)KAlOIIeM MHpE.
[konpHBIA Kypc (U3MKH — CHUCTEMOOOpa3yIoIuil 1l €CTECTBEHHO-HAYyUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (M3WYECKHe 3aKOHBI JIeKaT B OCHOBE NPOIECCOB W SIBICHUH, W3y4aeMBIX XUMHEH,
Ouosioruelt, Qusnueckoil reorpadueit u acrpoHomueil. Mcnonap3oBaHWe W AKTUBHOE IMPUMEHEHHE
(bu3NYeCKUX 3HAHUH OINpPEAeTIO XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTUH B chepe
SHEpPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX MAaTepHalioOB C 3aJaHHBIMH
cBoiicTBamMu. M3ydeHue (PU3MKUM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHpa o0yuvaromierocs, B popMupoBaHre yMEHHI MPUMEHATh HAyYHBIH METO O3HAHUS MPH
BBIIOJIHEHUH UMM y4€OHBIX UCCIIC0BAHUM.

B ocHOBYy kypca (M3HKM Ha ypOBHE CpeJHEro o0IIero oOpa3oBaHUs TMOJOXKEH P HICH,
KOTOpPBIE MOKHO PacCMaTpPUBATh KaK MPUHIIUIIBI €70 IIOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM € HEll KypcC SIBIIS€TCS JIOTMUECKU 3aBEPUIEHHBIM, OH
COJICPXXHUT MaTepHald W3 BCEX pa3/eoB (DU3HWKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, TaK M
COBPEMEHHOW (PU3UKH.

Hoea 2enepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca QU3MKU OOBEAMHEH BOKPYT
¢usnueckux teopuil. BenyumM B Kypce siBiseTcss GOPMHPOBAHUE MPENCTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTepHH, BEIIECTBE " noJe.
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Hoea zymanumapuzayuu. EE peanusanusi npeanosiaraeT HCIOJIb30BaHUE T'yMaHUTApHOTO
noTeHImana GU3NIECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U 3KOJOTMUECKUMHU MTPOOIEMaMHU.

Hoesn npuxnaounou nanpasnennocmu. Kypc ¢usuku yriayOnEHHOTO YPOBHS IMpPEIIOJIaract
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJOTMUECKUX NPUI0KEHUH U3yUEHHBIX TEOpUH U
3akoHOB. [Ipr 3TOM paccMaTpUBaIOTCS Ha YPOBHE OOIINX MPEICTABICHUH U COBPEMEHHBIE TEXHUYECKHUE
YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3rkonozuzayuu peanu3yeTcsl IOCPEIACTBOM BBEACHMSI DJIEMEHTOB COJEpIKAHMS,
MOCBALIEHHBIX 3KOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTUEM TEXHUKHU
Y TEXHOJIOT Ui, a Takke 00CyX1eHuUs MPo0IeM PaLlMOHAIBHOTO PUPOOIIOIB30BAHUS U HKOJIOTUUECKOM
0€30MacHOCTH.

OcBoenue copepkKaHusi NPOTPaMMbI 1O (HU3UKE JODKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CHUCTEMHO-/IeATEIbHOCTHOr0 noaxona. s ¢u3uku peanusanust 3TUX NPUHLUMIOB Oa3zupyeTcs Ha
MCTIOJIB30BAaHUH CAMOCTOSITEIIbHOTO SKCIIEPUMEHTA KaK IMOCTOSTHHO JICUCTBYIOMIETO (PakTopa y4eOHOTO
nporecca. /11 yriay6n€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOATEIbHOTO YUeHHYECKOT0 SKCIIEPUMEHTA,
BKJTIOYAOIIETO (DPOHTAIILHBIE YUEHHUECKUE OTBITHI IIPY W3YYEHUH HOBOTO MaTepHalia, J1adopaTopHbIe
paboTbl U paboThl mpakThkyma. [Ipy 3TOM BO3MOXHBI JiBa crioco0a peanu3anuu (pU3nYecKoro
pakTUKyma. B mepBoM ciydae nmpakTukyM npoBoautcs aubo B koHie 10 u 11 kmaccos, 1ubo nocie
IIEPBOTO U BTOPOTO MOJYTOAMH B KaXKAOM U3 3THUX KiaccoB. Bropoii cmocod — 3To uHTerpauus padbot
MIPaKTUKyMa B CUCTEMY JIaOOpaTOpHBIX pabOT, KOTOPbIE MPOBOASATCS B IPOLECCE U3YyUEHHUs paslesa
(remsl). IIpu aToM nmos paboTaMu NpakTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE UCCIIeI0BaHUE, KOTOPOE
IIPOBOAMTCS 110 PyKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUa 0€3 MOIaroBoi HHCTPYKIIUH.

B mporpamme no ¢usuke cucteMa yYEHMYECKOrO HKCIEPUMEHTA, JTabOpaTOpHBIX PaboT U
MIpaKTUKyMa TpEJCTaBlI€HAa €IUHBIM IepeuHeM. BhIOOp TeMmMaTHKH Al 3TUX BHUJIOB YUEHHYECKHUX
IPAaKTUYECKUX paboOT OCYLIECTBISETCS YYacTHUKAMU 00pa3oBaTEIbHOIO TIpolecca HCXOAs U3
0COOEHHOCTEH MOYPOYHOTO TUTAHUPOBAHKS U OCHAIeHUs KabuHeTa pu3ukwn. [Ipu aToM obecrieunBaercs
OBJIa/ICHUE OOYYAIOUMMHCA YMEHUSMH MPOBOJUTE MPSIMbIE U KOCBEHHBIE U3MEPEHUsI, UCCIIEIOBAHUS
3aBUCHUMOCTEN (PU3NYECKUX BETUYHH U IOCTAHOBKY OIBITOB 110 MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yJenseTcss pelIeHUI0 pacu€THhIX UM KauecTBEHHBIX 3a1ad. IIpu stom mis
pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a7aud C SBHO 33JJaHHON U HESIBHO 3a/laHHOM (hU3MUYECKOM
MOJIEJIBIO, TIO3BOJISAIOIIUE MPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjiena
Kypca, TaK M HMHTETpHUpYys NPUMEHEHUE 3HAHUM W3 pas3HbIX pasfenoB. [l KauecTBEHHBIX 3a/ay
MIPUOPUTETOM SIBJISIOTCS 3a/laHUs Ha 00BICHEHHE/TIpe/ICKa3aHne MPOTeKaHUs (PU3NYECKUX SBICHUH U
IIPOILIECCOB B OKPYXKAIOLIEH KU3HH, TPpeOyIoIne BHIOOpa GU3NUECKO MOJeNN I CUTYalluu IPAKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO k MartepuaabHO-TEXHUYECKOMY 00ECTICUCHHIO
yuyeOHOro mpouecca Kypc GHU3UKM YIUIyOJEHHOrO YpOBHS Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus OJDKEH M3Yy4aThCsl B YCJIOBUSAX MPEIMETHOro kaOunHera. B xaOuHeTe (PU3MKHU TOJDKHO
ObITh HE0O0XoaAMMOE J1abopaTopHOEe OOOpYJOBAaHUE JUIS BBINOJIHEHHUsS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe yYeHHYECKHUX OMBITOB, JJAOOPATOPHBIX pabOT M padOT MPAKTUKYMa, a TAK)KE IEMOHCTPALIMOHHOE
o0opy0BaHueE.

JleMoHCTpalMoOHHOE 000pyJ0BaHuE (POPMUPYETCS B COOTBETCTBUU C IPUHIIUIIOM MUHUMAJIBHON
JOCTAaTOYHOCTH M 00ECIeUYMBAET MOCTAHOBKY NEPEUYMCICHHBIX B MpOrpaMMe MO (HU3UKE KITIOUEBBIX
JNEMOHCTpAlMid Ul MCCIIEAOBAaHUS U3y4yaeMbIX SBJICHUM M IPOLECCOB, SMIMPUYECKHX U
(byHIaMEeHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlabopaTopHoe 00OpyIOBaHUE I YYCHUUYECKHX MPAKTUYECKHX PadboT GopMHpyeTCs B BUIE
TEMaTHUYECKUX KOMIUIEKTOB U 00€CIeYrBaeTCs B pacuéTe OJHOr0 KOMIUICKTa Ha JABYX OOYyYarOIIUXCS.
TemaTtndeckue KOMIUIEKTHI 1a00paTOPHOTo 000PY10BAHNUS JOJKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
MCTIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX TPUOOPOB, @ TAKKE KOMITbIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM
B BHJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH ~ TIETISIMH ~ H3y4YeHHs  (QU3MKM B oOmeM  OOpa3oBaHUHM  SIBISIOTCS:
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- (¢bopMupoBaHHEe HHTEpeca M CTpeMJieHUS OOydYaloluXcsi K HayYHOMY H3yUEHHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

— pa3BUTHE TIPEACTABICHWH O HAYYHOM METO/AE TMO3HAaHHA ¥  (OPMHPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY/KAIOIIUM SBICHHSIM;

— ¢opmMHupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa HM3yYeHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

—  (¢opMHpoBaHHE YMEHUN OOBACHATH SBICHUS C UCIOJIB30BaHUEM (DU3NYECKUX 3HAHUHU U
HAYYHBIX JI0Ka3aTeNIbCTB;

- (dbopMHUpoBaHUE TPEICTABICHUNA O pONU (U3MKU Ui Pa3BUTHA JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA;

— pa3BUTHE TMPEJCTaBICHUH O BO3MOXHBIX cdepax Oynymell mnpodeccnoHanbHOIM
IeSITeILHOCTH, CBSI3aHHBIX C (PM3UKOM, TIOATOTOBKA K JajbHEHIIEMY OOYUYEHHUIO B 3TOM HAIlpPaBJICHUH.

JlocTrxeHue 3Tux Leseil odecrneunBaeTcs peleHueM CIeAYIOMUX 3a7a4 B IPOLECCe U3YUeHUS
Kypca (GU3UKU Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHMs:

— TpHOOpETeHHE CHUCTEMBbI 3HAHUKW 00 OOMMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsh MEXaHHWKY, MOJIEKYJSAPHYIO (U3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPOPU3UKY;

- dopMHpOBaHHE YMEHHI TPUMEHATH TEOPETHUYECKUE 3HAHUS Ui  OOBSICHEHUS
(bu3nYeCKUX SIBICHUH B IPUPOE U AJIsl IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KU3HH;

—  OCBOEHHE CIOCOOOB pelIeHHsT pa3IMYHbIX 33/1a4 C SBHO 33JJaHHOH (hM3NYECKOI MOJIENbIO,
3aja4, NOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/laHNE (PU3MUECKON MOJEIH, aJIeKBATHOM YCIOBUAIM
3aJauu, B TOM YHCJIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

— TOHMMaHHE (U3NYECKHX OCHOB W NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEeay;

— OBJAJEHUE METOJAMH CaMOCTOSITENIFHOTO IUIAHHPOBAHUS M TPOBEACHHS (DU3MUECKHUX
HKCIEPUMEHTOB, aHAIM3a U HHTEPIPETAIA HHPOPMALINH, OTIPEICTICHHS JOCTOBEPHOCTH OJTYISHHOTO
pes3yJbTara;

— CO3JIaHUE YCJIOBUM ISl Pa3BUTUA YMEHHUH MPOEKTHO-HCCIEA0BATEIBCKON, TBOPUYECKOM
NeATeNbHOCTH;

- pa3BuTHE HHTEpeca K cepam MpoPeCcCHOHATBHON eI TEIIbHOCTH, CBI3aHHON ¢ (PU3HKOM.

B cootBerctBun ¢ tpedoBanusiMu @I'OC COO yriayOnéHHbBINH ypOBEHb W3YYEHHUS Yy4eOHOIO
npeameta «®Pu3nKa» Ha YPOBHE CpEIHETO OOIIero 0oOpa3oBaHUS BBIOUPACTCS OOYYAIOIIMMMCA,
TUTAHUPYIOIIMMHU MIPOJIODKEHIE 00pa30BaHMS IO CTICIUATBHOCTSIM.

Ha usyuyenue ¢usuxu (yriyOs€HHBIH ypOBEHb) Ha YPOBHE CpeIHEro o0iiero oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kimacce — 170 yacos (5 yacoB B Henento), B 11 kiacce — 170 wacos (5 wacos
B HEJICIIO).

[Ipenmaraemblii B mporpaMMe 1o (u3MKe MepeyeHb JabOpaTOPHBIX M MPAKTHUYECKUX padoT
ABJISIETCSI PEKOMEH/IOBaHHbBIM, YUUTENb JeaeT BbIOOp MpOoBeAeHHs 1a00paTOpHBIX paboT U OIBITOB C
y4ETOM VHJVBHTyaJIbHBIX 0COOEHHOCTEM oOy4aromuxcs.



COJEPKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO] IO3HAHMS IPUPOABI.

O®uzuka — ¢yHIaMEHTalbHAas Hayka O mpupoae. HayuyHbli MeTOJ MO3HAHUS M METOJIBI
UCCIIeIOBaHUS (PUBNUCCKUX SBIICHUH.

DKCHepUMEHT W Teopusl B Mpoliecce Mo3HaHUs Nnpupoabl. HabmiogeHne u 3KCHepuMEHT B
dusuke.

CnocoObl m3MepeHust (PU3nUecKuxX BeTUYMH (aHAJOTOBbIE W IU(POBBIE H3MEPHUTEIHHBIC
puOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CHUCTEMBI).

[TorpemHocTy u3MepeHuil PU3ndecKux BeIUYUH (a0COMIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (QU3NYECKUX SBICHHWA M MPOILECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJI0, UACATbHAS KUIKOCTh, HICATBHBIN ra3, TOUeYHbIN 3apsin). [ unore3a. dusnveckuii 3aKoH,
TPaHUIIBI €70 MPUMEHUMOCTU. PU3nYecKasi TEOpusl.

Ponb um wmecto ¢usuku B (QOpMHPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B
MPaKTUYECKOU NeATETbHOCTH JIIO/ICH.

Yuenuueckuii s3xcnepumenm, nabopamopusie pabomot, npaKmMuKym.

N3mepenue cuiibl TOKa U HANPSHKEHUS B IIEMU MOCTOSIHHOTO TOKA MPU MOMOIIY aHAJIOTOBBIX U
M(GPOBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMcTBO ¢ I1MGpoBoil snaboparopuell no ¢usuke. [Ipumepsl u3mepenus Qusnueckux
BEJIMYUH IPU MOMOIIN KOMIBIOTEPHBIX JaTYMKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe apkeHue. OTHOCUTENFHOCTh MEXaHUYECKOro ABIKeHus. Crucrema oTcuéra.

[Ipsimast u oOpaTHast 3a1a41 MEXaHUKH.

Panuyc-BekTop MaTepranbHOM TOYKH, €T0 MPOEKIIMHU Ha OCH CUCTEMbI KOOpAHHAT. TpaekTopus.

[lepemernienne, CcKOpOCTh (CpedHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpEHHUE
MaTepUaIbHOW TOYKH, MX MNPOEKIHUHU Ha OCH CUCTeMbl KoopauHat. CioKeHHe NepeMelleHUuil u
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHHE. 3aBUCUMOCTh KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUATLHON TOYKU OT BPEMEHH U MX TPAPUKHU.

CBobonHOe majneHue. YCKOpeHHe CBOOOAHOro majeHus. JIBMKeHue Teia, OpOLIEHHOTO IO
YIJIOM K TOPU3O0HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTU M YCKOPEHHSI MaTEepPHAIbHOW TOYKUA OT
BPEMEHH U UX IpaUKH.

KpuBonuneiinoe nBuxeHue. J[BUKEHUE MATEpHAIbHOM TOYKU MO OKPYKHOCTH. YTIIOBAas M
nuHeitHast ckopocTh. Ilepmon u dyactota oOpamienus. lleHTpocTpemuTenbHoe (HOpMalbHOE),
KacaTeJbHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKH.

TexHuyeckne ycTpOHCTBA M TEXHOJOTHYECKHE MPOIIECCHI: CIHIOMETp, JIBIXKEHUE CHAPSIOB,
I[EMHBIC, IIeCTePEHYATIC U PEMEHHBIC TTepe1au, CKOPOCTHBIC JTH(THI.

emoncmpayuu.

Mopaenb cucteMbl 0TCUYETA, UIUTIOCTPAIUS KHHEMATUUECKUX XapaKTEPUCTHK ABUKCHUSI.

CrocoOBI HCCIIENOBAHNS IBUKEHUI.

Nnnroctpanus npeieasHoro nepexoia u i3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBMKEHHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3peskeHHOM MIPOCTPAHCTBE.

Habmonenue aBuxenus tena, OpoeHHOro MO/l YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH Npu JBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHMe MyTel, TPACKTOPUM, CKOPOCTEH IBUXKEHHS OJHOTO M TOTO K€ Tejla B Pa3HbIX
CHCTEMAaXxX OTCYETA.



Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3yyeHne HepaBHOMEPHOTO JBUKEHMSI C LIEIIBIO OIIPEAEICHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHHs MpU NPSIMOJIMHEUMHOM PABHOYCKOPEHHOM JABMKEHUU IO HAKIOHHOMN
IJIOCKOCTH.

Hccnenosanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBUKECHUU.

N3mepenne yckopeHust cBOOOIHOrO maneHust (PEKOMEHIOBAHO HCIOIB30BaHUE IM(POBOIL
nabopaTopun).

W3ydenue OBUKEHUS Tena, OPOLIEHHOTO TOpU30HTaIbHO. [IpoBepka rumoTessl 0 MpsMOn
MIPONOPIUOHAIBHON 3aBUCUMOCTH MEXAY JaTbHOCTBIO MOJETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3y4enue nBuxKeHMs Tea MO OKPYKHOCTH C MTOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mieproia 0OpaleH!s] KOHHYECKOro MasgTHUKA OT €T0 apaMeTpoB.

Tema 2. Junamuxa.

[IepBbiit 3akoH HproTtona. MHepuumanpHpie cucTeMbl OTCYETA. [IpMHIUII OTHOCHUTEIBHOCTH
l"anunes. HennepuuanbHbie CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEDBI).

Macca tena. Cuina. [IpuHIuDI Cynepno3unyu cuil.

Bropotii 3akon HeloTOHA 117151 MaTepUaibHOM TOUKH.

Tpetunii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHOM MacChl.

Cuna TsxkecTH. 3aBUCUMOCTb YCKOPEHUSI CBOOOIHOIO MaJleHUsl OT BBICOTHI HaJl IOBEPXHOCTHIO
IUTaHETHI U OT Teorpaduueckoi MupoThl. [IBrkeHne HEOECHBIX Te U MX CITyTHUKOB. 3akoHbl Keruiepa.
[IepBas kocMu4ecKkas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIErocs ¢ yckOpeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIRKEHHS U criia TpeHus nokost. Koaddumment
TpeHust. Cuiia COpOTUBIIEHMS TP ABMKEHUH TeJIa B KUIKOCTHU WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIILHOTO JIBUYKEHUSI.

Hasnenue. ['unpocraruueckoe gasienue. Cuna Apxumena.

TexHuyeckue yCTpOHCTBA W TEXHOJOTMYECKUE MPOLECCHI: MOJAIIUIHHUKH, JIBUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmonenne nBM>KEHNUS Tl B MHEPLMAJIBHBIX U HEMHEPLUAIbHBIX CUCTEMAX OTCUETA.

[IpuHUIUIT OTHOCUTETBHOCTH.

Kauenne JnByX UWMAMHOPOB WM IIAPOB pPa3HOM Macchl € OAMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJILHO HENHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHue paBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TETY CHJI C IPOU3BEIEHUEM MaccChl Tejla Ha
€ro YCKOPEHUE B HHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOSHUKAIOIIUX B PE3YyJIbTATE B3aUMOJICHCTBUS TEII.

H3mepenune Macc no B3aMMOICHCTBHIO.

HesecoMocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NTaJICHUM.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHHSI U CKOJIb)KEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopusvie padbomot, npAKMUKYM.

W3mepenne paBHOJACHCTBYIONIEH CHIT IPU IBUKEHUU OpyCKa 110 HAKIIOHHOM TTIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBH)KEHUS OpycKa M0 HAaKJIOHHOM IJI0OCKOCTH
Ha 3a/IaHHOE PACCTOSTHUE OT €r0 MAacCCHhI.

HccnenoBanue 3aBUCMMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3MHOBOM 00paslie,
OT uX aehopMaIuu.

N3yuenue nBuxKEeHHsS] CUCTEMBI T€J, CBI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErKui OJIoK.

N3mepenue koddduimieHTa TpeHUs MO BEIUYMHE YTIOBOTO KO3(DPUIMEHTa 3aBUCUMOCTH
Fap(N).

HccnenoBanue ABMKEHHs Opycka MO HAKIOHHOM IUIOCKOCTH € MEPEMEHHBIM K03 HUIIMEHTOM
TPEHUSI.
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N3yuenue nBukKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynmatensHoe M BpallaTesNbHOE JABMXKEHHME TBEPAOIO Tela.
MOMEHT CUJIbl OTHOCUTEIBHO OcH BpalieHus. [Tneuo cumbl. CiaoxeHue cui, NpUI0KEHHBIX K TBEPAOMY
teny. LleHTp TsbkecTu Tena.

VYcioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HeyCTOHUKBOE, O€3pa3IMyHOE paBHOBECHE.

TexHu4eckue yCTpOMCTBAa U TEXHOJIOIMYECKUE IIPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIM KpPaH,
pemeTyarbie KOHCTPYKLUH.

Jemoncmpayuu.

VY cioBust paBHOBECHS.

Bunael paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, nPaKmMuKym.

HccnenoBanue yciioBul paBHOBECUS TBEPAOIO TeJa, UMEIOLIETO OCh BPAILEHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3ydeHne yCTOMUUBOCTU TBEPAOTO TEJIA, UMEIOLIETO IIJIOMIAb OIIOPHI.

Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

NMnynec mMaTepralbHOM TOYKM, CHUCTEMBI MAaTEpHANBHBIX TO4YeK. LleHTp macc cucremsl
MaTepuaabHbIX TOUeK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

My nec cuiibl 1 ”3BMEHEHHUE UMITYJIbCa TEJIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUKEHHE.

MowMeHT umILyIbca MaTepualIbHOM TOUKH. [IpeacTaBiieHne 0 cOXpaHeHM MOMEHTA UMITYJIbCA B
LEHTPaJIbHBIX MOJIAX.

PaboTa cuiibl Ha MajIOM U Ha KOHEUYHOM INepeMelieHuu. I'paguueckoe npeacraBieHne padboThl
CHUJIBL.

MomHoCTh CUIIBI.

Kunernueckast sHeprusi MarepuanbHoi Touku. Teopema 00 U3MEHEHUHM KMHETUYECKON SHEPTrUn
MaTEPHUAIBLHON TOUKH.

IlorenumanpHple M HeNOTeHUMANbHbE Cwibl. [loreHnmanbHas sHeprus. IloreHuuanbHas
3Heprus ynpyro zaepopMupoBaHHON mNpykuHbl. [loTeHlmalbHas SHEprus Teaa B OJAHOPOIHOM
IpaBUTAlMOHHOM 1oJie. I[loTeHnmanpHas dHeprus Tejaa B rPaBUTALMOHHOM I10JIE OJHOPOIHOrO LIapa
(BHyTpH M BHe 1mapa). Bropas kocMuyeckast CKOpocTb. TpeThbst KOCMHUECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJ C U3BMEHEHHEM MEXaHUYECKOW SHEPTUU CHUCTEMBI TEJl.
3aKOH COXPaHEHUS MEXaHUYECKON DHEPIUH.

VYipyrue n Heynpyrue CTOJIKHOBEHUS.

YpaBHeHHe bepHymm M MACATBHOM JKUAKOCTH KAK CIEACTBHE 3aKOHAa COXPaHEHUS
MEXaHUYECKOU YHEPIUN.

TexHuueckrne yCTpOMCTBAa U TEXHOJIOTHYECKHUE MPOIECCHI: JBHKEHUE PAKET, BOTOMET, KOTIED,
NPY>KUHHBIN IUCTOJIET, TUPOCKOI, (PUT'YpHOE KaTaHUE HAa KOHbKAX.

emoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE NBHKEHUE.

N3mepenne MOIHOCTH CHJIBL

W3MeHeHue sHepruu Tea Npyu COBEPILICHUN PabOTHI.

B3anmMuble npeBpalieHUss KHUHETUYECKON M MOTEHUMAIbHOW SHEPIUi NpU IEUCTBUM HA TEJO
CUJIBI TSAYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBoOOIHOM MaJIeHUN.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomoi, npaKmuKym.

N3mepenue ummyiibea tena no TOpMO3HOMY ITyTH.

W3mepeHne cuibl TArH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIIS ¥ MOIIIHOCTHU CHUJIBI TATH.

CpaBHeHuE U3MEHEHUS UMITyJIbca Teja C UMIYJIbCOM CHJIBL.
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HccnenoBanue coxpaHeHUs: UMITYJIbCa IIPU YIPYTOM B3aUMOJEHCTBHH.

N3mepenne KUHETUYECKOW SHEPIUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHue U3MEHEHUs OTEHIIMAIBHOM 3HEPTUH MPY>KUHBI C pabOTOM CHUJIBI TPEHUS.

Onpenenenuie pabOThl CUIIBI TPEHUS NPU ABMXKEHUM TeJa 10 HAKIOHHOM IMIIOCKOCTH.

Pa3nes 3. Mosekyasipaas pu3uKa M TepMOAMHAMHKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOTL MEOPUL.

OcCHOBHBIE  TIOJIOKEHHSI  MOJICKYJIsIpHO-KMHeTHUecko Teopuun (MKT), wux ombiTHOE
obocHoBanue. Jud¢ysus. bpoyHoBckoe nBMkeHHe. XapaKkTep IBMKEHUS U B3aMMOJAEUCTBUS YaCTHUIL
BemecTBa. MoJiean CTpOeHus ra3oB, KUAKOCTEH M TBEPABIX Tesl U 00bSICHEHHE CBOMCTB BellleCTBA Ha
OCHOBE 3TUX Mojeneid. Macca u pa3mepsl Mosiekyn (aromoB). KomnuectBo BemiectBa. [locTostHHas
ABorazapo.

TemnoBoe paBaoBecue. TemnepaTypa u criocoos! e€ m3mepenus. [kana temmneparyp Lenscust.

Mopenbp uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUU: YAaCTHIIBI ra3a ABUKYTCS
XA0TUYECKHU U HE B3aMMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBI. YpaBHeHne MeHneneeBa—Kamneilipona. AGcomoTHas Temmeparypa (Ikaia
temneparyp Kenesuna). 3axkon /[lanprona. M3ompoueccel B HACaNbHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npecTaBlIeHne U30MPOIIECCOB: H30TEpPMa, U30X0pa, u300apa.

CBsi3p MEX/y JABJIICHUEM U CPEIHEN KMHETHMUYECKON 3HEPrHel MOCTYNaTEJIbHOTO TEIIOBOTO
JIBUKEHHUS. MOJIEKYJl WAEAaNbHOro raza (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUU
HJICAJIbHOTO Ta3a).

CBs13b a0COIOTHOM TEMITEpaTypbl TEPMOJIMHAMUYECKON CHCTEMBI CO CpeaHEl KUHETUYECKON
JHEPruei NOCTYNAaTENbHOIO TETUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuyeckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOIECCH: TEPMOMETP, OapoMeTp, NOTyUeHUE
HaHOMAaTEpPHAJIOB.

Jemoncmpayuu.

Monenu IBUKEHMSI YaCTULL BELLIECTBA.

Mopenb OpOYHOBCKOTO IBHYKCHHUS.

Buaeoposiuk ¢ 3anmuckio peabHOro OpOyHOBCKOTO JABMKEHHUS.

Huddys3us xunkoctei.

Mogens onbita [lTepHa.

[IputskeHne MoneKyit.

Monenu KpUCTaNIMYECKUX PEIIETOK.

HaGumtonenue u nccnenoBaHne n30IpoLECCOB.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPaKmuKym.

HccnenoBanue mpolecca yCTaHOBJICHUSI TEIIOBOTO PABHOBECHS MPH TEIJIOOOMEHE MEeXIy
ropsiueii ¥ X0J0JHOW BOJOM.

N3yuenne wM30TEpMHUUECKOro  Ipolecca (PeKOMEHJOBAHO  HCIONb30BaHUE  IM(POBOM
71ab0paTopun).

N3yuenne n30XopHOro mporuecca.

N3zydenue n3zobapHOro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHHS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbi.

Tepmogunamuueckas (Tl) cucrema. 3afgaHue BHEIIHUX YCIOBUHM Ui TEPMOAMHAMUYECKOM
cucTeMbl. BHemHue M BHyTpeHHHE NapaMeTpbl. [lapameTpbl TepMOIMHAMUYECKONM CHCTEMbI Kak
CPEJIHUE 3HAYECHUS BEJIMYMH, ONUCHIBAIOLINX €€ COCTOSHUE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHawano tepmoauHamMuku. CaMoNpoW3BOJIbHAS peaKCalus TEPMOIUHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Monenb uaeanbHOro ra3a B TEpMOJMHAMUKE — CUCTEMa YpaBHEHUM: ypaBHEHHE MeHaeneeBa—
Knaneiipona u BbpaykeHUE AJ11 BHYTPEHHEW 3HEPTUU. Y CJIOBUS IPUMEHUMOCTH 3TOM MOJENIN: HU3KAs
KOHLIEHTpalUs YacTHIl, BBICOKME TEMIIEPATypbl. BrlpaxeHue 11 BHyTPEHHEN SHEPTUU OJJHOATOMHOIO
UJCAJIBHOTO Ta3a.

KBazucrarnueckue u HECTaTUYECKHE MIPOLIECCHI.



DnemeHTapHas paboTta B TepMmoauHamMuke. Boruncnenue paboTsl o rpaduky mporecca Ha pV-
Jarpamme.

Tennonepenaya kak croco0 M3MEHEHUsS BHYTPEHHEW SHEPTUU TEPMOJMHAMHUYECKON CHUCTEMBI
6e3 coBepiieHus paboTel. KOHBEKIINS, TEIIOMPOBOIHOCTD, U3TyUEHUE.

KomuyectBo Temnotel. TermoéMkocTh Tena. YaenbHas U MOJSIpHAsl TETUIOEMKOCTU BEIIECTBA.
YpaBHenue Maliepa. YnenbHas TeIuioTa CropaHus TOIUIMBA. Pacu€r konuyecTBa TEIJIOTHI MPU
teruionepenaye. [lonstie 06 aguadaTHoM npolecce.

[lepBriii 3akOH TepMOAMHAMUKH. BHyTpeHHsiss dHeprusi. KonmuecTBo TEroTel U padoTa Kak
Mepbl U3MEHEHHUSI BHYTPEHHEW SHEPTUH TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMUKH JJIsl PABHOBECHBIX MPOIIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSTHUE TEPMOJMHAMHYECKONW CHCTEMbl MPOXOJUT €OUHCTBEHHas anauabata. AOcoioTHaAs
TeMIIeparypa.

BTopoil 3ak0H TEpMOJMHAMMKH JJII HEPABHOBECHBIX MPOLECCOB: HEBO3MOXHO IE€peaaTh
TEIUIOTY OT OOJiee XOJIOHOTO Tea K OoJnee Harperomy 6e3 kommeHcaluu (Kiaysuyc). HeoOpatumocTts
MIPUPOJHBIX MPOLIECCOB.

[Tpunune! aerictBus TernoBbix mamuH. KIT/I.

Makcumansnoe 3nauenue KIIJ1. [ukn Kapho.

DKOJIOTUYECKUE AaCTeKThl HCIOJb30BaHMS TEIIOBBIX JBHUrareneid. TeruioBoe 3arpsizHEHHE
OKpYKarolleu Cpeasl.

TexHU4ecKue YCTpPOMCTBA W TEXHOJIOTHUYECKUE TMPOIECCHI: XOJOAWIBHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOPHBIN JBUraTelld, mapoBasi TypOUHA, MOJyYeHUE CBEPXHU3KUX TEeMIIepaTyp,
YTWIM3ALUS ~ «TEIUIOBBIX»  OTXOJOB C  HCIOJIb30BAaHMEM TEIUIOBOIO  HACOCa, YTHUIM3ALUS
OHOOpPraHNYECKOro TOIJIMBA JJISl BRIPAOOTKU «TETJIOBOMY» U ANEKTPOIHEPTHH.

Jemoncmpayuu.

W3menenue TemnepaTypsl Ipy aInadaTHYECKOM PaCIIUPEHHH.

BosayuHoe oruuso.

CpaBHEHHE yAEIBbHBIX TEIIIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTUH.

WccnenoBanue anpnabaTHOro mporecca.

KomnbrorepHbie MOAEIH TEMIOBBIX JBUTATENIEH.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomot, npaKkmuKym.

H3mepenue ynenbHON TENII0EMKOCTH.

HccnenoBanue mporiecca OCTHIBAaHUS BEIIECTRA.

HccnenoBanue anuabaTHOrO mporecca.

N3yueHne B3aMMOCBSI3M HSHEPTUM MEXMOJICKYJSIPHOTO B3aWMOJCHCTBUS W TEMIIEPATypPhl
KUIEHUS KUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusa eewiecmea. Dazosvie nepexoowvl.

[MapooOpazoBanne u KoHAeHcauus. McmapeHne W KuUNeHHe. YJIelbHas — TEIUIoTa
napooOpa3oBaHMUI.

Hacoliennsle 1 HeHachllleHHbIe Napbl. KauecTBeHHAsi 3aBUCHUMOCTD IIJIOTHOCTU M JIaBJICHUS
HACBILIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTH OT 00BbEMa HACBILIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIePaTypbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie Tena. AHM3OTPONUS CBOWMCTB KPUCTAJLUIOB.
[TnaBneHue u KpucTaIM3anus. Y [eibHas TeruioTa miasieHus. Cyomumanys.

Hedopmanuu tBEporo tena. Pactsxkenue u cxxarue. Cnsur. Moayns FOwra. [penen ynpyrux
nedopmarnuii.

TemnnoBoe pacumimpeHue XUAKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEWHOE pacIIMpeHHUe.
AHTapMOHU3M TEIIOBBIX KOJEOAHUH YacTHUIl BEIIECTBA KaK MPUYHMHA TETJIOBOTO PACIIMpEHUs Tel (Ha
Ka4ueCTBEHHOM YPOBHE).

[IpeoGpa3zoBanue sHEPTUU B (Pa30BBIX MEpEXoax.

VYpaBHeHHe TETJIOBOTO Oayranca.
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[ToBepxHocTHOEe HaTskeHHe. KoapduiueHT moBepXHOCTHOrO HaTskeHus. KanumnspHbie
siBJEHUs. J[aBiaeHne Mo UCKPUBIEHHOW MOBEPXHOCTHIO KuAKocTH. Dopmyna Jlamnaca.

TexHu4ecKne yCTpoCTBa U TEXHOJIOTUUYECKHUE MPOTIECCHI: KUIKUE KPUCTAILIBI, COBPEMEHHBIC
MaTepuabl.

emoncmpayuu.

TemnnoBoe pacuMpeHue.

CBolicTBa HACHILIICHHBIX MTAPOB.

Kunienne. Kurnenue npyu noHMKEHHOM JaBJICHHH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanunnsapuele siBneHus.

Monaenn HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanve HarpeBaHus U TUIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.

Bunpr nedopmarnuii.

Hab6monenne Manbix aedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN NCTTapeHUs JKUJKOCTEN.

H3mepenue ynenbHOM TEIIOTHI IJIABJICHUS JIbA.

N3yueHue cBONCTB HACHIIICHHBIX MAPOB.

N3mepenue abcomoTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA MAacChI TTapOB B IOMEIICHUH.

N3mepenue ko3 puiieHTa moBepXHOCTHOTO HATSIKEHUS.

Nsmepenne momyns FOnra.

HccnenoBanue 3aBucUMOCTH AeopMaIiuy pe3uHOBOT0 00pa3iia OT MPHIOKEHHON K HEMY CHJTBI.

Pa3znea 4. diekTpoauHaMuka.

Tema 1. Inexmpuueckoe none.

DeKTpu3aIus Tell U e€ MposSBICHUS. DIEKTPUIECCKUH 3aps. /[Ba Bua dJIEKTPUISCKUX 3apsI/IOB.
[IpoBOHMKY, AMAIEKTPUKH M TOJYHNPOBOAHUKHU. DJIEMEHTApHBIM AIIEKTPUUECKHM 3apsa. 3aKkoH
COXpPAHEHUS JIEKTPUUECKOTO 3apsa.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH KynoHa.

Onextpuueckoe nojie. Ero nelicTBrue Ha 3IeKTpUYecKUe 3apsabl.

Hanpspbk€HHOCTh  AnekTpudeckoro moiyisg.  [IpoOHeid  3apsa.  JluHuM — HanpsHKEHHOCTH
AIEKTPUUECKOTO T10JIs. OJTHOPOIHOE IIEKTPHUIECKOE MOJIE.

[ToTeHIMaTbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA. Pa3HOCTP NOTEHUMAIOB W HANpsKEHUE.
[ToTennmanbHas SHEPrus 3apsia B JIEKTPOCTATUIECKOM Mosie. [ToTeHIran 3J1eKTpoCcTaTUYeCKOro MmoJis.
CBsi3b HAmpsDKEHHOCTH TMOJIA M PA3HOCTU MOTEHIMAJIOB JUJIS AJIEKTPOCTATUYECKOro TMosl (Kak
OJIHOPOJIHOTO, TaK U HEOJAHOPOIHOTO).

[TpuHIIMT Cynepro3uLIMK SIEKTPUIECKUX MTOJICH.

[Tone Touewnoro 3apsima. llonme paBHOMepHO 3apsbkeHHON cdepbl. [lome paBHOMEpPHO
3apshKeHHOTro 1Mo o0bEMY mapa. [lose paBHOMEpHO 3apsiKeHHOM OecKOHEYHOM TIocKOocTH. KapTuHsl
JIMHUM HaNIPSKEHHOCTH 3TUX MOJIEH U SKBUINOTEHIIMAJIBbHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATHUECKOM TI0JIE. Y CIIOBHE PABHOBECHS 3aps/I0B.

JIMDIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJe. J(udaekTpuyeckas mpoHUIIaeMOCTh BEIIECTRA.

Konnencarop. DnekTpo€MKOCTh KOHAEHCATOPa. DJAEKTPOEMKOCTh INIOCKOTO KOH/IEHCATOPa.

[TapannensHOE coequHeHne KoHAeHCaTOpoB. [lociienoBaTenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

JIBryKeHne 3apsSKEHHOM YaCTULIBI B OJJHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHu4eckue YyCTpOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHl: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTPOCTaTHUECKasT  3alluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KOHIEHCATOPHI, TeHEpaTop
Ban ne I'paada.

Jemoncmpayuu.
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Y CTpolcTBO U MPUHIUIT AECHCTBUS JIEKTPOMETPA.

DNEKTpUUYECKOE T0JIE 3apsSyKEHHBIX IAPUKOB.

DIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monens 3ieKTpocTaTiHuecKkoro reueparopa (Ban ne ['paada).

[IpoBOAHMKY B 2JIEKTPUUECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allluTa.

Y CTpoUCTBO U AE€HCTBHE KOHIEHCATOPA TOCTOSTHHOW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IIOLAAM IUIACTHUH, PACCTOSHHUSA
MEXKIy HUMH U TU3JIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3JIEKTPUUECKOr0 MO 3apsSKEHHOT0 KOH/IEHCATOpa.

3apsika u pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomot, npaKmuKym.

Onenka cui B3aUMOACHCTBYS 3apSKEHHBIX TEIL.

HabGmonenne npeBpalieHus SHEPrUM 3apsyKEHHOIO0 KOHAEHCATOpa B DHEPIHI0 M3JIyYEHUs
CBETOJMO/]IA.

N3yuenue nporexkanus ToKa B LIENH, COAepKaILEl KOHIEHCATOP.

Pacripenenenue pazHoCcTH MOTEHIUANOB (HAMPSDKEHUS) MPU TOCIEI0BATEIbHOM COEAMHEHUU
KOHJIEHCaTOPOB.

Hccnenosanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 3.1eKmpuydecKuil mok.

Cuna Toka. [locTosiHHBIH TOK.

VYca0Bus cylIecTBOBaHUS MOCTOSIHHOTO AJIEKTpUUECcKoro Toka. Mcrounuku Toka. Hanpsixenue
Uun3dlC é.

3axon OMa /1151 yyacTKa LeMu.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTh COMPOTUBIEHUS OTHOPOIHOT'O MTPOBOJIHUKA OT
€r0 JUIMHBI U IUIOIIAIU TIOTIEPEYHOr0 CEUEHMsI. Y IEIbHOE COIIPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuieNibHOE, CMEUIAHHOE COEAMHEHHWE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTpuueckux nenei. [pasuia Kupxroda.

Pa6ota snekrpuueckoro Toka. 3akoH J[xoyns—JIenua.

Mo1HOCTb 3JIEKTPUUECKOro TOKa. TernnoBas MOLHOCTb, BbIAEIsIEMAsl HA PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH OMa JyIs MOJTHOU (3aMKHYTOM)
3JIEKTPUYECKOM Lenu. MOIHOCTh UICTOYHUKA TOKA. KOpOTKOE 3aMbIKaHuE.

Kongencarop B 11enu MOCTOSHHOT'O TOKa.

TexHuyeckue ycTpoHCTBA M TEXHOJIOTMUECKHE MPOLIECCHl: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT,
CYETUHK DJICKTPUUECKOU SHEPIUM.

Jlemoncmpayuu.

W3mepeHne cuiibl TOKa U HAIPSKEHMS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJI PE3UCTOPA, JIaMITbl HAaKaIUBaHUS U
CBETO/IMO/IA.

3aBUCUMOCTh  CONPOTHUBICHHUS ILWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIATN
MIONIEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS IIPU ITOCTOSIHHOM HAIIPSKEHUH.

[Ipsmoe m3mepenne OJIC. KopoTkoe 3aMbIKaHME TajlbBaHMYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHET O CONPOTUBIICHUS.

Crioco6b! coetuHeHNs: HICTOUHUKOB Toka, DJIC Garapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAJIOB MEXAY IOJIIOCAMH HCTOYHMKA TOKa OT CHJIBI TOKa B
LIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKmuKym.

HccnenoBanue cMemaHHOIO COEJUHEHMSI PE3UCTOPOB.

N3mepenue yaenbHOro COpoTUBIEHHSI IPOBOAHHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKEHUS /U151 JIaMITbl HAKaJIMBaHUSI.

VBenuueHue npejelia u3MepeHust amnepmerpa (BoJIbTMETPA).
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N3mepenue 3/1C u BHYTPEHHETO CONPOTUBIICHUS HICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu D/IC ranbBaHUYECKOrO 3J€MEHTAa OT BPEMEHM IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXAY IOJIFOCAMHM HCTOYHUKA TOKAa OT CHJIBI TOKa B
LETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTA UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunvix cpeoax.

DnexTpuueckas MPOBOAUMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHASI POBOJUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTh COIPOTUBJICHUS METAJIOB OT TeMnepaTypbl. CBEpXIIPOBOANUMOCTb.

DneKkTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHAs M IPUMECHAs IPOBOAUMOCTb MOIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexoza. [1onynpoBoiHUKOBbIE TPUOOPHI.

DJIEKTPUYECKUHN TOK B DJIEKTPOIUTAX. DICKTPOIUTUUECKAS TUCCOIUALIMS. DJIEKTPOIU3. 3aKOHbI
®apazes 17 37IEKTPOIn3a.

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTENbHBIA pa3psal. Pasnnynbie
THUIIBI CAMOCTOSTENIBHOTO pa3psaaa. Momnuus. [1nazma.

TexHnuyeckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: Ta30pa3psiiHbIE JaMIIbl, JJIEKTPOHHO-
nmydyeBas TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHL: AHOJ, TPAaH3UCTOP, (HOTOAMOJ, CBETOAUON,
rajpBaHuKa, paQUHUPOBAHNE ME/IH, BHITUIABKA AJTFOMHHUS, JICKTPOHHAS MUKPOCKOITHSI.

Jemoncmpayuu.

3aBUCUMOCTh COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

3akoHsbl dnekTponn3a dapazes.

HckpoBoii paspsg ¥ MPOBOAMMOCTD BO3yXa.

CpaBHeHME IPOBOIMMOCTH METAJIOB U IIOJIyIIPOBOJHUKOB.

ORHOCTOPOHHSISI MPOBOAUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomaol, RPAKMUKYM.

HabGmroienue snekrponusa.

N3mepenue 3apsga 04HOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEePUCTUKHU AUOJA.

Du3n4ecKuil MPaKTHKYM.

Crioco0b1 u3MepeHHst (PU3MYECKUX BEJIWYMH C HCIIOJIb30BAaHHMEM AHAJIOTOBBIX U IM(PPOBBIX
M3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCHTENbHBIE
MOTPEUIHOCTH U3MEPEeHUH Qu3nuecKkux BennduH. OLeHKa IpaHHIl MOTPEUIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUN, HMCCIICTOBAHWN 3aBHCUMOCTEH (U3HUYECKHUX BEIUYHH,
IIPOBEpPKA IMPENJIOKEHHBIX TUIIOTE3 (BHIOOP M3 pPadOT, ONMCAHHBIX B TEMATHUECKHUX pasjenax
«Y4eHUYECKHI HKCIIEPUMEHT, JIa0OpaTOPHBIE paOOThI, IPAKTUKYM» ).

MexnpeamMeTHble CBSI3H.

Nsyuenne xypca ¢usmku yrinyO0néHHOro ypoBHs B 10 kiacce OCYIIECTBISETCS C Y4ETOM
COJZIepKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

MesicnpeOmemHuvle  nOHAmMUA,  CEA3AHHbBIE €  U3YUEHUEM  MeMO0006  HAYUHOZ20
no3nanuA: sBIeHUE, HAy4YHbI (QakT, runoresa, Gpusnyeckas BeIUUYMHA, 3aKOH, Teopus, HaOI0AeHHe,
9KCIIEPUMEHT, MOJEIMPOBAHUE, MOJE]Ib, U3MEPEHHE, NOIPELIHOCTU H3MEPEHUH, N3MEPUTEIbHBIC
puOopsI, udpoBast 1adopaTopus.

Mamemamuka: penieHre cucteMsl ypaBHeHUH. JInnelinas ¢pynkuus, mapadoina, runepooina, ux
rpaduku u cBoiicTBa. Tpuronomerpuyeckue PyHKINUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: vexanmueckoe JBIKEHHE B JKMBOHM mpupone, nuddysus, ocMoc, TemiooOMeH
KUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAIOLIEH cpeibl, YTUIM3alus OMOOPraHu4ecKoro
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TOTIIMBA JIJIs1 BEIPAOOTKU «TEIUIOBOID U ANEKTPOIHEPIHH, TIOBEPXHOCTHOE HATSHKEHUE U KaMJUIAPHBIC
SBJICHUS B IPUPOJIE, DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPOJE.

Xumusa: MCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBa,
MOJIIpHas Macca, MoJIy4YeHHe HaHOMAaTEepUaJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEN U Ta30B,
KUIKAE KPUCTAJUIbI, JJIEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JHCCOLMALINS,
rajbBaHUKa, SJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghua: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABWKEHHHA C HCIOJIb30BAHUEM MEXaHU3MOB, YUYET CyXOro U
KHUJIKOTO TPEHHUsS] B TEXHHKE, CTaTUUYECKHE KOHCTPYKIMU (KPOHIUTEHH, peméryaTble KOHCTPYKIUH),
HCIIOJIb30BaHNE 3aKOHOB COXPAHEHMsI MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U JPYTHE), ABUTATETD
BHYTPEHHEIr0 CropaHus, MapoBas TypOHHA, OBITOBOM XOJOIWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYE€HUsI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpHUAJIOB, M HAHOTEXHOJOTHUH,
JNEKTpOCTaTUYECKas  3allluTa,  3a3eMJICHHE  JJEKTPONpPHOOpOB,  Ta30paspsiAHbIE  JIAMIIBI,
MIOJIYTIPOBOIHUKOBBIE TPHOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe no-ne.

B3anmopaelicTBre MOCTOSIHHBIX MarHUTOB M ITPOBOJHUKOB ¢ TOKOM. MarautHoe nosie. Bektop
MAarHuTHOM UHAYKIUH. [[pUHINI cyneprno3uiuu MarHuTHBIX N0JIeH. JIMHUM MarHUTHOW MHTyKIIUH.

MarauTtHoe noJie MPOBOJAHHUKA C TOKOM (IIPSIMOTO TPOBOJIHUKA, KATYIIKA U KPYTOBOT'O BUTKA).
OmnsIT Opcrena.

Cunia Amniepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHnia, e€ HampaBiieHUE U MOJYJIb. JIBUKEHUE 3apsyKEeHHOW YacTHUIBI B OJTHOPOJIHOM
MaraHuTHoM noJie. PaGota cuiel Jloperria.

MarnuTHoe noJse B BeniecTBe. DeppomMarHeTuku, napa- u JuamMarHeTHKH.

TexHuueckue yCTporuCTBa U TEXHOJIOTMYECKUE MPOLECCHI: IPUMEHEHUE MOCTOSIHHBIX MAlrHUTOB,
ANEKTPOMATHUTOB, TECTEP-MYJIBTHUMETP, OSIEKTPOJABUTATENh SIKOOM, YCKOPUTENTH JIIEMEHTapHBIX
YaCTHII.

Jemoncmpayuu.

Kaptuna nuHuN WHIYKIIMA MarHATHOTO TIOJIS TIOJI0OCOBOTO U TTOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuToB.

Kaptuna nuHMI MarHUTHOW MHIYKLIHUU MOJIS JJIMHHOTO NMPSMOIO INPOBOJHUKA M 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.

BzaumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammiepa.

JeiictBue cuibl JIopeHIla Ha MOHBI AIEKTPOJIUTA.

HaOnronenue aBukeHus myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIUT NEHCTBHS STEKTPOU3MEPUTEIHLHOTO TPHOOPa MArHUTORJICKTPUUECKOM CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKkmuKym.

HccnenoBanne MarHuTHOTO MOJISI TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUSA NOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

N3yueHne 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OrnpezeneHre MAarHUTHON MHAYKIIMH HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InexkmpomazcHumnan uHOYKYuU:L.

SBnenne snexTpoMarHuTHOM MHAYKuUHM. [loTok BekTOopa MarHuTtHOM wuMHAYKIuH. OJIC
WHIYKIWUWA. 3aKOH dJeKTpoMarHuTHoW wHAykuuu Papanes. BuxpeBoe snektpuueckoe moise. Toku
Dyko.
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O/1C uHAyKIMU B TPOBOIHUKE, ABIKYIIEMCS B OJTHOPOJAHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

WunyktuBHOCTh.  KaTymika WHAIYKTHBHOCTH B IIEMH  TIOCTOSIHHOTO — TOKa.  SIBieHme
camonHayKimu. J1C caMOMHAYKIHH.

DHeprust MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNeKTpOMarHUTHOE TOoJe.

TexHuyeckue ycTpoHCTBAa M TEXHOJIOIMUECKHE MPOLECCHl: MHAYKIMOHHAS M€4Yb, COJICHOUN,
3aIUTa OT SJIEKTPU3ALMU TeJl PU ABMKEHUU B MAarHUTHOM T10JI€ 3eMIIH.

Jemoncmpayuu.

Habmronenue siBieHus 31eKTPOMAarHuTHOW MHTYKITHH.

Uccnenosanue 3aBucumoctu 31C MHIYKIIMU OT CKOPOCTU U3MEHEHUS! MATHUTHOT'O IIOTOKA.

[IpaBuino Jlenma.

[TaneHne MarauTa B amlOMUHUEBOM (METHON) TpyOe.

SIBneHune caMOMHAYKIINH.

Uccnenosanue 3aBucumoctu 31C caMOMHAYKIMK OT CKOPOCTH U3MEHEHMSI CUJIbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopuwie padomoi, npaKmuKym.

HccnenoBanue sBiaeHUs 3J€KTPOMAarHUTHON MHTYKIIUH.

OnpeneneHre MHAYKIUNA BUXPEBOTO MAarHUTHOTO MOJISL.

HccnenoBanue siBlNeHNUs CaMOWHTyKIIUH.

CO6opka Mo1e M JIEKTPOMArHUTHOTO FeHepaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHast cuctema. CBOOOIHBIE KOJIEOaHMUS.

I'apmonunueckue konebanus. Kunematnueckoe M JUHAMUYECKOE ONHCAHUE. DHEPreTUUYECKOEe
omucaHue (3aKOH COXPaHEHUS MEXaHHMYeCKOW »OHepruu). BbIBoA JMHAMHUYECKOTO OMHMCAHUS
rapMOHHYECKHUX KOJI€OaHUI U3 UX IHEPreTUYECKOTr0 U KUHEMATUYECKOT O ONHMCaHUSI.

Amrmmntyaa u Qaza konebaHuid. CBSi3b aMIUIUTYIbl KOJeOaHWH MCXOTHOM BEIMYUHBI C
aMIUTUTYAaMHU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHSI.

Ilepron u uacrora konebanuii. Ilepuox manmpix CBOOOAHBIX KOJEOAHMI MaTeMaTHUYECKOIO
MasTHUKA. [lepuos cBOGOIHBIX KOJIeOaHU MPYKUHHOTO MAasTHUKA.

[lonstre o 3aTyxatrommx KosieOaHUsX. BeiHyXIeHHble KosieOaHus. Pezonanc. PezonaHcHas
KpuBas. BnusHue 3aTyxaHus Ha BUJl PE30HAHCHOW KPUBOM. ABTOKOJIEOaHUS.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTHYECKHE TMPOILECCHl: METPOHOM, 4Yachl, Kadyellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KonedaTeIbHOTO ABUKEHHS.

Habmonenre He3aBUCHMOCTH TIEpHOa MalIbIX KoJeOaHUM Tpy3a Ha HUTH OT aMIUTUTY/IbL.

HccnenoBanue 3aTyXamomux KoJeOaHUH U 3aBUCUMOCTH TEpro/ia CBOOOTHBIX KOJIeOaHU OT
COIPOTHUBIICHHUS.

HccnenoBanne koneOaHWii Tpy3a Ha MAacCHBHOW TPYKHMHE C LENbl0  (HOpMHpPOBAHUA
NpeCTaBIeHUN 00 HIealbHOW MOJIENIN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPrUH MPH KoJIeOaHUsIX I'py3a Ha IMpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi, npaKmuKym.

N3mepenue nepuoa cBOOOIHBIX KOJIEOaHHM HUTSIHOTO U MPYKUHHOTO MasSTHUKOB.

N3yuenue 3aKk0HOB JBMKEHUS T€Ja B X0/1€ KosieOaHUI Ha yIPyroM IOoJBece.

W3ydenue NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanHue F3HEPTUH B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOIIUX KOJICOAHHIA.

HccnenoBanne BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Inexkmpomaznumneple Ko1edanus.
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Konebarenbubiit  koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJ€OAaHUS B  HJI€ATbHOM
kosebarenbHOM KOHType. @opmyinia TomcoHa. CBsi3b aMIUIUTYABI 3apsifa KOHJEHCATOPA C aMILUIUTY10M
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpAHEHUS HEPrUH B UJI€AIbHOM KOJIEOATeIbHOM KOHTYpE.

3aryxaromiye 31eKTpOMarHuTHbIe KojeOaHus. BeIHYKIeHHbIE JIEKTpOMarHUTHbIE KOJIeOaHMsI.

[lepemenHbIit TOK. MOITHOCTS IEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U JEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HAIIPSDKEHUS TIPH pa3IMyHON (opMe 3aBUCUMOCTH NTEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconJanbHbIil IEpeEMEHHBIH TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa WHAYKTUBHOCTH B
LIENIY CUHYCOMIaJIbHOIO IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpspKeHUH.

Wneanbubiii Tpanchopmarop. IIponsBoacTBo, mepenada U MOTPEeOJICHUE AIIEKTPUYECKON
SHEPIUU.

OKOJIOTUYECKUE PHUCKU TPU IPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa ucnosab3oBaHus
AJIEKTPO3HEPIHH B IOBCEAHEBHOM KU3HMU.

TexHudeckue yCTpoiuCcTBa U TEXHOJIOTUYECKUE NIPOLIECCHL: dJIEKTPUYECKUN 3BOHOK, TE€HEPATOP
IIEPEMEHHOT 0 TOKA, JTMHUM JJIEKTponepeaay.

Jemoncmpayuu.

CB00OIHBIE JIEKTPOMArHUTHbIE KOJICOAHHS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsiorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaromuX EKTPOMATHUTHBIX KOJICOaHUH.

Moznenb 31eKTpOMarHUTHOTO TE€HEPATOPA.

BoinykeHHbIE CUHYCOUIaIbHbIE KOJIEOaHMS.

Pesucrop, kaTylka HHAYKTUBHOCTH U KOHIEHCATOP B LIENU IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocCien0BaTEIbHOM COEIMHEHUM PE3UCTOpA, KAaTyLIKM HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Y CcTpoiicTBO M IPUHIIMII IEHCTBHS TpaHCPOpMATOpa.

Monens IMHUY 3IIEKTPOIIEpEeIayn.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot, npaKkmuKym.

N3ydenue tpancdopmaropa.

HccnenoBanue NEpeMEHHOIO TOKA 4Ye€pe3 IOCIENOBATEIIBHO COCAUHEHHBIE KOHIEHCATOP,
KaTyIIKy U PE3UCTOP.

HabmroneHne 31eKTpoOMarHUiTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL.

MexaHuyeckre BOJIHBI, yCIOBUSL MX pacnpocTpaHeHus. [lomepedHbie W MpOAOJIbHBIE BOJIHBIL.
Ilepron, ckopocTh pacnpocTpaHEHMs U JJIMHA BOJIHBL. CBONCTBA MEXaHWYECKUX BOJIH: OTpa)KCHUE,
npesioMiieHrue, HHTEpPEPEHITUSI U TUPPAKITUL.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsA3HEeHNE OKPYKAIOUIEH CpeNbl.

ONEeKTpPOMarHUTHHIE BOJIHBL. YCJIOBMSI M3JIy4Y€HHs] DJIEKTPOMATHUTHBIX BOJH. B3aumuas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAXKEHUE, IPEIOMIICHHE, TTOJIApU3alIHs, HHTepdepeHuns
1 qudpakius.

[Ikana 31eKTpOMarHuTHBIX BOJH. [IprMeHeHne 3J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHUIMIIBI paguocBs3u U TeneBuacHUs. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CpeIbl.

TexHUYeCcKne yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHUE: My3bIKaJIbHbIE HHCTPYMEHTHI, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub, yapTpa3ByKoBas TUarHOCTUKA B TEXHHUKE
U MEMIIMHE.

Jlemoncmpayuu.

O0pa3zoBaHue U PaCIPOCTPAHEHUE MTONEPEUHBIX U ITPOAOJIBHBIX BOJIH.

Kone6umomeecs Teno Kak MICTOYHUK 3BYKa.
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3aBUCHUMOCTH JAJTUHBI BOJIHBI OT YAaCTOTHI KOJIGOaHMIA.

Habmonenne otpaxkeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue narepdepeHnu 1 1udpakiui MeXaHHUeCKUX BOJTH.

AKYyCTHYECKUI PE30HAHC.

CBolicTBa ynabTpa3ByKa U €r0 IPUMEHEHHE.

HaOmroienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYI0M U YaCTOTOM KOJIeOaHuil.

HccnenoBanrue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEJIOMIIEHUE, MOJSpU3aLs,
audpaxus, UHTepGEpEeHIHsL.

ObHnapy:xeHre HHPPAKPACHOTO U yIbTPadruOIECTOBOIO U3TyUEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuot, npaKmuxKym.

N3yueHnue napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOnMHENHOE pacCIpOCTpaHEHHE CBETa B OJHOPONHOM cpene. Jlyd cBera. TodeuHblit
HMCTOYHHK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHuil B TNIOCKOM 3€pKajie.
Cdepuueckue 3epkaina.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUSI cBeTa. AOCOIIOTHBIN MOKa3aTelb MPETOMICHUS.
OTHOCHUTENBHBIN MOKa3aTeNb npeaomieHus. [IoCTOSTHCTBO 4acTOTHI CBETa U COOTHOILIEHHUE JJIUH BOJIH
IIPHU IIEPEX01€ MOHOXPOMATUYECKOIO CBETA YEPE3 IPAHUILY Pa3zena IBYX ONITUYECKUX CPEl.

Xon nydeit B mpu3me. Jlucnepcust ceta. Cl0KHBIN cocTaB Oenoro ceera. L[Ber.

ITonnoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yros OJIHOIO BHYTPEHHETO OTPAYKEHUS.

Cobwuparomue U paccenBaromue JuH3bl. ToHKas auH3a. DOKYCHOE PAacCTOSIHUE W ONTHYECKAas
CHJIa TOHKOM JHMH3Bl. 3aBHCUMOCTH (DOKYCHOTO pacCTOSIHMS TOHKOW ceprueckoil JMH3bI OT eé
F€OMETPUU U OTHOCHUTEIIBHOIO [TOKA3aTeNs PETOMIICHHUS.

@dopMyIia TOHKOH JINH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox jyya, IpOLIEAIIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIVIOM K €€ IJIAaBHOW ONTHUYECKOW OCH.
IToctpoenue U300 paKeHUN TOYKHU u oTpe3Ka psIMON B COOMPAIOIINX
1 PaCCEUBAIOIINX JIUH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpematomnias cnocoOHocTs. ['1a3 kak onTuyeckas cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnHoBas onrtuka. MHTepdepeHnus cBeta. KorepeHTHbIC UCTOYHUKHU. Y CIIOBUS HAOIOICHUS
MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX HCTOYHUKOB.
[Tpumepb! KITaCCHUECKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxmus ceera. Judpakunonnas pemérka. YcinoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB
NPY NaICHUM MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIHOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTMUYECKHE MPOIIECCHI: OUKH, JIyIla, IEPUCKOI, poToanmnapar,
MHUKPOCKOII, NPOEKIMOHHBINA anmnapar, MpOCBETICHUE ONTHKH, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS
pemeéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMieHus CBeTa.

HabmroneHne noaHoro BHyTpEeHHETo oTpaxeHus. MoJenb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IIyYKOB Yepe3 INIOCKONAPaUIEIbHYIO IIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB N300pa)KeHUH B JIMH3aX.

Mopenu MUKpOCKOIIA, TEIECKOINA.

Habmonenne naTepdepeHnnn crera.

HaOnroneHue nBeTOB TOHKUX IUIEHOK.

Habmonenne nudpakmuu cera.

N3yuenne nudpakiinoOHHON peETKY.

Habmonenne nudpakiinoOHHOTO CTIEKTPA.
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Hab6mionenune nucnepcuu cBeTa.

Habumonenue nonsipusanyy cBeTa.

[IpumeHneHue MoiIpoOUIOB I U3YUECHUS MEXaHUUECKUX HATIPSIKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuol, npaKmuxym.

N3mepenue nokaszaTesis MpeJoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MpUMeEpe KUIKHX JIHH3).

N3mepenune GpoKyCHOTro pacCTOSIHHUS PACCEUBAIOIINX JIMH3.

[Nonmyuyenne n300pa>keHHsI B CUCTEME U3 TNIOCKOTO 3epKaja U JIUH3BI.

[Tonmyuyenue n300pa>keHMst B CUCTEME U3 IBYX JIUH3.

KoHcTpyupoBanue TeeCKOMMUECKUX CUCTEM.

Hab6monenue audpakumu, nHTepdEepeHINN U TOISPU3ALUT CBETA.

N3yuenue nonsipu3anuu CBETa, OTPAKEHHOIO OT IOBEPXHOCTH JUAIIEKTPHUKA.

N3yyenne untepdepeHiiny J1a3epHOro U3IyYeHUs Ha ABYX IIEJIX.

HaGmonenue nucniepcun.

Hab6monenue u nccnenopanue udpakiMOHHOTO CTIEKTpa.

H3mepenune 1iMHbI CBETOBOW BOJIHBI.

[TonmyuyeHue criekTpa U3Iy4YeHUs] CBETOAMO/1a TIPU MOMOILM JU(PPAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielUAIbLHON TEOPUH OTHOCUTEIHLHOCTH.

['panuubl TpPUMEHUMOCTH KJacCHUYecKOW MexaHWkH. [locTymaTel crenuanbHOW —Teopuu
OTHOCHUTEJILHOCTH.

IIpocTpancTBeHHO-BpeMeHHON nHTepBal. [IpeobpazoBanus JlopeHua. YciioBre NpuIMHHOCTH.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe1JIEHUE BPEMEHHU U COKPALLEHUE JUTUHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPrUEH U UMITYJILCOM PENIATUBUCTCKON YaCTUIBl. DHEPTUs MTOKOSL.

TexHuueckue yCTpOHCTBA M TEXHOJOTMUYECKUE IPOLECCHI: CIyTHUKOBBIE NPUEMHHKH,
YCKOPUTEH 3aps>KEHHBIX YacTHI.

Y4eHn4ecKkuid SKCIIepUMEHT, J1a00paTopHbIe pabOTHI, MPAKTHKYM.

OmnpeneneHre HMMITyJbCa M DHEPIrUM PEISTUBUCTCKUX dYacThll (1o (oTorpadusiM TpEeKoB
3apsHKEHHBIX YacTUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanTtoBas pusmnka.

Tema 1. KopnycKkynapHno-60110801t 0yanusm.

PaBHOBecHOe TemioBOe M3NydeHue (M3myueHue abCOMIOTHO YEPHOTO Tena). 3aKOH CMEIICHUS
Buna. ['unoresa I[1nanka o kBaHTax.

®DoTOHBI. DHEPTHSI ¥ UMITYJIbC (DOTOHA.

®oroaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢potorddexra. YpaBHeHHe DUHIITEHHA IS
doroapdexra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHnue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAONIYIO0 U a0COIOTHO
oTpaxkarolyto nmoBepxHocTs). Onbitel [1. H. JIeGenena.

Bomnoseie cBoiicTBa yactuil. Bomasl ne bpoiins. Jlnvaa Bomusl ne bpoiins u pasmeps! obnactu
JIOKAJIM3alM1 IBHXKYIIeHcs yacTubl. KopiycKysipHO-BOJIHOBOH Ayanu3M. [Judpakius 31eKTpOHOB Ha
KpHUCTaljiax.

Crennduka n3mepennii B Mukpomupe. CooTHoIeHus: HeonpeaenéHuoctei I eiizenodepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHl: CHEKTPOMETP, (HOTOIIEMEHT,
(doToaTUMK, TYHHETBHBII MUKPOCKOTI, COJTHEYHAast 6aTtapesi, CBEeTOAUO/I.

Jemoncmpayuu.

®dotordPexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 GpoTo3ddekra.

NccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS ITOJTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneynas Garapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

UccnenoBanue gporopesucropa.
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N3mepenue nocrostnHoi [Tnanka Ha ocHoBe uccienoanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PEe3 CBETOAMO/ OT HAMPSIKEHUS.

Tema 2. @usuka amoma.

OmnbITHI IO UCCIIETIOBAHUIO CTpOeHMsI aTtoMa. [TnaneTapnast moaens atoma Pesepdopra.

[Toctynater bopa. M3ny4yenue u noriomieHre GOTOHOB pH MEPEX0/i€ aToMa C OJTHOTO YPOBHS
SHEPTUM HA IPYrOM.

Bunel ciektpoB. CiekTp ypoBHEN SHEPIUU aTOMa BOJIOPO/a.

CrnoHTaHHOE U BBIHYKIEHHOE U3TyueHue ceTa. Jlazep.

TexHnyeckue  yCTPOMCTBA M TEXHOJOTMYECKME  MPOLECCHI:  CHEKTPAJIbHBIA  aHAJIN3
(cnexTpockom), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

HaGmoenne nuHelyaThIX CIIEKTPOB.

Y CTpoiCTBO M IEUCTBUE CUETUYMKA HOHU3UPYIOLIUX YACTHII.

Ornpezenenue IIUHbI BOJIHBI JJA3€PHOTO U3JIyYEHUS.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomot, npaKkmuKym.

HaOGnroenue nuHeyaToro crexkTpa.

HccnenoBanue crekrpa pa3peKeHHOTO aTOMAapHOTO BOJOpOJa M U3MEpPEHHUE MOCTOSHHOMN
Punbepra.

Tema 3. Qu3uxa amomno2o A0pa u 31eMEeHMAPHBIX YACMUY,.

Hyxnonnass monens snpa [eitzenOepra—MBanenko. 3apsin siagpa. MaccoBoe uucio sjipa.
Nzotomsl.

PanuoaktuBHOCTh. Aunb(da-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIA OeTa-pacmaa. [amma-
U3JTy4YeHuUe.

3aKoH paJMOaKTUBHOrO pacnaga. PanvoakTuBHble wu30TONBI B mnpupone. CBolicTBa
MOHHM3UPYIONIETO M3ITydeHUs. BiMsHUe parioaKTUBHOCTH Ha UBBIC OpraHn3Mbl. EcTecTBeHHBIN (OoH
u3nnydyeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHble cuibl. JledexT macchl sipa.

SAnepusie peakuuu. Jlenenue u cunres suep. Anepueie peaktopsl. [Ipobnemsl ympapisieMoro
TEPMOSIZICPHOTO CUHTE3a. JKOJOTUUECKHUE ACTIEKThI PA3BUTHS SACPHON SHEPTETUKH.

Mertoabl perucTpalyy U UCCIEIOBAHUS HIEMEHTAPHBIX YACTHII.

@yHIaMEeHTaIbHBIE B3auMOAEHCTBUA. baprnonbl, Me30HBI U JjenToHbl. lIpencraBnenue o
CrannaptHoit Mmosienu. KBapK-riit0oHHAs MOJICIb aIPOHOB.

®usuka 3a npeaenamu CtanaapTHo Mojienu. TéMHas MaTepusi U TEMHAsE SHEPTHUs.

EnuHCcTBO (DM3nveckoil KapTHHBI MHpA.

TexHuuecKkrne YCTpOWCTBA W TEXHOJIOTMYECKHE MPOLECChl: TO3UMETP, Kamepa BuibcoHa,
SIIEPHBIN PEaKTOp, TEPMOSIEPHBINA PEAKTOP, aTOMHAst 00MOa, MAarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, nPAaKmuKym.

HccnenoBanue TpekoB YacTull (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paaioakTHBHOTO (JOHA C UCTIOIB30BAaHUEM JI03UMETPA.

Nzyyenwne nornomieHus: 6eTa-4acTUll AIFOMHUHUEM.

Pa3znen 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHsA acTpoHOMUU. [IpuKiiamHOe MU MHUPOBO33PEHUYECKOE 3HAUYCHHE ACTPOHOMUHU.
[TpruMeHMMOCTh 3aKOHOB (DM3UKH ISt 00BSICHEHUS TPUPOJIBI KOCMUYECKIX OOBEKTOB.

Metonsl  acTpoHOMUYECKHX — uccieqoBaHuil.  COBpEeMEHHBIE  ONTHYECKHUE  TEJIECKOIIBI,
PaZNOTENECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUSL.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/1bl, IJIAHETHI, UX BUTUMOE JBUKCHHUE.

ConHeuHas cuctema.

Comnnne. Conneunas akTuBHOCTh. ctounuk sHeprun CosHIa U 3BE3T.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[marpamma «CIEKTpalbHBIN KIacC — CBETUMOCTBY.
3BE3/1BI TJIABHOM MOCTEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» I 3BE3/ TJIABHOM

18



MIOCJIeI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3B€37. COBpEMEHHBIE NPEICTABICHHS O IPOUCXO0KICHUN
u 3Bosrounu CosiHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Muneunsii [1yTe — Hama ['amaktuka. [Tonoxxenne m nemxkenue Coisnna B [Manmaktuke. Turbl
ranakTuk. Panuoranaktuku u kBa3zapbl. UEpHbIE ABIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust bonbiioro
B3pbIBA. PeNTMKTOBOE M3ITyUeHHE.

MacmrabHast ctpykrypa Beenennoit. Meraraiaktuka.

Hepeménnsie npoGiemMbl aCTpPOHOMUHU.

Yuenuueckue naoniooenus.

Hab6monenus 3BE3nHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUN I OMpENeICHUsI MOJOKEHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aus CeBepHOro Moaymapus U sipkue 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, mi1aHeT, TYMAaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKHil NPAKTHKYM.

CrniocoObl u3MepeHus (PU3MYECKUX BEIMYMH C HMCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEUTHOCTH U3MepeHnH pu3ndeckux BemunH. O1ieHKa rpaHul] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, WCCIICOBAHHWA 3aBUCUMOCTEH (PU3NYCCKUX BEINYHH,
IPOBEPKA MpPEUIOKEHHBIX TUMNOTe3 (BbIOOp M3 paboT, ONMUCAaHHBIX B TEMAaTHYECKUX pa3Jienax
«Y4eHUUECKUI SKCIIEPUMEHT, JJaO0paTOPHBIE PAOOTHI, MPAKTUKYM ).

O06o0maroniee NOBTOPEHNE.

O06o0mieHre U cucTeMaTr3alus CoJAepXKaHUs pa3fenioB Kypca «MexaHukay, «MonekyspHas
¢busMka U TepMOAUHAMHKAY, «DIeKTpoauHamukay, «Konebanus u BonHbD, «OCHOBBI CIEIIUATBHON
TEOPUH OTHOCHTEIBHOCTIY, «KBaHTOBas Ppu3HKay, « DIEMEHTHI aCTPOHOMHHU U aCTPOPUIUKIY.

Ponpb (u3uku 1 acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIIMANBbHOM U 3TUYECKOM
chepax NeATeNbHOCTH YEJIOBEKa, poJib U MeCTO (PM3MKH U ACTPOHOMHUHU B COBPEMEHHOM HayuHOMU
KapTUHE MHUpa, 3HAUCHUE OMUCATENBHOMN, CHCTEMAaTU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTHYECKOMN
byHKIMH (U3NYECKOH Teopuu, posb (HU3UYECKOW TeopuH B (POPMHUPOBAHUM IPEICTABICHUH O
¢buznueckoil KapTHHE MHpa, MECTO (PHU3UYECKOW KapTUHBI MHpa B OO0IIEM psSAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTABIECHUI O IPUPOJIE.

MexnpeamMeTHble CBSI3H.

Nsyuenne kypca ¢uszmku yriyOn€HHOro ypoBHS B 11 Kimacce OCymiecTBISETCS C y4E€TOM
COJIepKaTeIbHBIX MEKIPEIMETHBIX CBS3€eH C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTUH.

MesicnpeOmemHuvle  NOHAMUA, C6A3AHHbBIE  C  U3YYCHUEM  MEMO008  HAYYHO20
no3nanuA: SBICHUE, HAy4YHbIN (akT, runoresa, Gpusnyeckas BeIUUYHMHA, 3aKOH, Teopus, HaOI0aeHHeE,
AKCIIEPUMEHT, MOJEJIMPOBAHUE, MOJEIb, HU3MEPEHHUE, MOIPELIHOCTU H3MEPEHUl, N3MEpUTEIbHBIC
npuOopsI, udpoBast 1a00paTopus.

Mamemamuka: penieHne CUCTeMbl ypaBHeHHH. Tpuronomerpuueckue (QyHKIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO. BEKTOPHI M X MPOECKIUHU
Ha OCH KOOPJIMHAT, CJI0XKEeHHEe BeKTOpoB. [Ipon3BoHbIe aneMeHTapHbIX QyHKuui. [Ipu3Haku mogoous
TPEYrOoJbHUKOB, OMpeIeJIeHHEe MIOMAAN IUIOCKUX GUryp u o0bpéma ted.

Buonozus: >nexTpuyeckre SBJICHUS B )KMBOH MpPUPOZE, KoJeOaTeNbHbIe IBUKCHUS B KUBOH
MIPUPOJE, IKOJIOTUUECKHUE PUCKH ITPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH, HIEKTPOMATHUTHOE 3arPSI3HEHHE
OKpY’KaloIlled Cpenbl, yJIbTpa3ByKOBas AMATHOCTHKA B MEIUIMHE, ONTHUYECKHUE SIBJICHUS B >KUBOUN
MIPUPOJIE.

Xumusa: cTpoeHUEe aTOMOB U MOJIEKYJI, KpUCTAJIINYECKasi CTPYKTypa TBEPABIX T€Jl, MEXaHU3MBbI
00pa30oBaHUs KPUCTAUINYECKOMN PEIIETKH, CHEKTPAIbHBIN aHATH3.

T'eocpaghua: marHuTHBIE TONIOCa 3€MIIM, 3QJIEKH MArHUTHBIX pyll, (OTOChEMKA 3eMHOU
MMOBEPXHOCTH, cercMorpad.

Texnonozua: TPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB, 3JIEKTPOJBUTATEIb
SxkoOu, TeHepaTOp MEPEMEHHOro TOKa, MHAYKLUMOHHAs TI€4yb, JIMHUU DJJIEKTpolrepesady,
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AJIEKTPOABHUraTellb, pajap, paauONpPUEMHHUK, TeleBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3ByKOBasi TUAarHOCTUKA B TEXHUKE, MPOEKIMOHHBIN ammapaT, BOJOKOHHAs ONTUKA, COJIHEYHAs
Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, SJIepHAas SHEPreTHKA U KOJIOIMYECKHE aCTEeKThI €€ Pa3BUTHUS.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUSA YyueOHOro mnpeamera «Dusukay TOIKHBI OTpaXaThb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS CHOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOI IEHHOCTHBIX OpPHUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXIEHUM,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOr0 OOIIECTBa, PACHIMPEHHE >KU3HEHHOIO
OTbITa U OMbITA JEATEIBHOCTH B MPOIECCE PEau3allid OCHOBHBIX HAaNpaBJIEHUN BOCHUTATEIHHOU
NESTEIIBHOCTH, B TOM YHUCJIE B YACTH:

IPa’JIaHCKOro BOCIIMTAHMSA:

—  c(OpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH  OOYyYaloIIerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO WJIEHA POCCUICKOro O0IIECTBa;

— IPHUHATUE TPAJULHUOHHBIX OOIEYETOBEYECKUX T'yMAHHUCTHUECKUX U JEMOKPATHYECKUX
IIEHHOCTEI;

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIBbHOCTh B MHTEpecax TIpa)kIaHCKOro OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3alIiiy;

— yYMEHHE B3aUMOJICHCTBOBaTh C COLMUAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKUIMSAMU M Ha3HAYEHUEM;

- TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1eSTENbHOCTH.

NATPUOTUYECKOI0 BOCTIMTAHUSA:

- c(OpPMHPOBAHHOCTH POCCUMCKOM I'pax1aHCKOM UASHTUYHOCTH, ATPUOTU3MA;

—  IIGHHOCTHO€ OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHXEHHUSIM POCCHUHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEACHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM YHUCIIE B I€ATEIbHOCTH YUEHOTO;

- OCO3HAHME JINYHOT'O BKJIAJa B IOCTPOEHHE YCTOHUMBOrO OyAyILEero.

- ACTETUYECKOT0 BOCIIUTAHUSI:

- JCTETUYECKOE OTHOUIEHWE K MHUpY, BKIIOYas O3CTETHKY HAy4HOTO TBOPUYECTBA,
IPUCYLIETO (PU3HMUECKON HayKe.

TPYAOBOr0 BOCIIUTAHHUS:

—  HUHTEpeC K pasauuHbIM cdepaM MpopecCHOHAIBHONW JeSITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP Oyaymiel mpodeccuu u
peanu3oBbIBaTh COOCTBEHHbIC KU3HEHHBIC IIIAHBI;

—  TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (HU3UKHA HA
MPOTSKEHUH BCEH JKU3HU.

3KO0JI0THYECKOr0 BOCIIUTAHUS S

—  c(hOpMHUPOBAHHOCTb 3SKOJIOTUYECKON KYJBTYpbl, OCO3HAHHE TJO0AJIBHOTO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

—  IUIAHMPOBAaHHUE U OCYILUECTBICHUE ICHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
nenei yCTOHUUBOTO pa3BUTHS YeJI0BEUYECTBA;
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- paciupeHue OmbITa JCATCIFHOCTH OSKOJOTMYECKOH HANpaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE.

HEHHOCTH HAYYHOI0 MO3HAHHUS:

- C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH,

- OCO3HaHWE IEHHOCTH HAYYHOU JIeITeTbHOCTH, TOTOBHOCTH B ITPOLIECCE N3YUCHHS (PUBUKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACSTEIPHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbHI

Ilo3naBaTebHbIE YHHBEpPCAJIbHbIE YueOHbIe AeiicTBUS

Ba3zoBble tornyeckue geicTBus:

- CaMOCTOSITENNLHO (POPMYTHPOBATh U AKTyaIU3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;

- OTIPECIISATH IIETU ICATeILHOCTH, 33/1aBaTh APAMETPhl U KPUTEPUH UX JOCTIKEHHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBAEMbIX (DU3UUECKHUX
SIBTICHUSAX;

- pazpabarbiBaTh IUIAH pEIICHHs TNPoOJeMbl ¢ Yy4ETOM aHalW3a HMMEIOIIUXCS
MaTepHUaTbHBIX U HEMaTepPHAJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBHI B JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISAM,
OLIEHHUBATh PUCKH MOCIEICTBUMN AESITETbHOCTH;

- KOOPJIUHHUPOBATh U BBINOJHATH PAbOTy B YCIOBUSAX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

- pa3BHUBATh KPEATHBHOE MBIIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareabckue aeiicTBUS:

- BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMUA MOHATHSIMH U METOJIaMU (hU3NIECKOM
HaYKU;

- BJIQ/ICTh HaBBIKAMHU Y4€OHO-HCCIEI0BATENLCKON U TPOEKTHOM 1eATeTbHOCTH B 00JIaCTH
¢u3uKH, CHOCOOHOCTBIO W TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHHUsS 3ajad
(bU3MYECKOTO COJepKaHUs, MPUMEHEHHIO PA3TUYHBIX METO/I0B TIO3HAHMS,

— BJaJETh BHUJAMH JICATECIBHOCTH MO TMOJYYECHUIO HOBOTO 3HAHMS, €r0 HHTEpIIpETaIuH,
peoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Y4€OHBIX CUTyallUsX, B TOM YHUCJE MPU CO3TaHHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

- BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTyalU3UpOBaTh 3a/adyy, BBIIBHUIaTh
runore3y e€ pelieHusi, HaXOAWTh apTYMEHTHI JJisi JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHH, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

- AQHAJM3UPOBATh IMIOJYYEHHBIE B XOJ€ PEIICHUS 3a7a4ud PpPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

- CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON JEATEILHOCTH, B
TOM YHUCJIE NPU U3yUYeHUHU PU3UKH;

- JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

- YMETh MIEPEHOCUTH 3HAHUS MO0 (PU3UKE B MPAKTUYECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HbIX YUEOHBIX MPEIMETOB;

- BBIIBUTATh HOBBIC UJIEH, IPE/JIaraTh OPUTUHATIBHBIC TIOXObI U PEIICHHUS,;

- CTaBUTb POOJIEMBI U 33]1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PELICHUS.

Padora ¢ undgopmanmeii:

—  BIAQJCTh HaBBIKAMH TONydYeHUs WHDOpMAIK (PU3NISCKOTO COMEPIKAHUS U3 MCTOYHHKOB
Pa3HbIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISTh IMOUCK, aHAIHU3, CUCTEMATU3AlUI0 U UHTEPIPETALIUIO
HH(GOPMAIINY PA3THYHBIX BUIOB U (OPM TPEICTABICHHUS;

- OIICHUBATh JIOCTOBEPHOCTh UHpOpMALINK;
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- UCIIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIICHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX H OPTaHU3AIMOHHBIX 3371a4 ¢ COOJII0IeHUEM TpeOOoBaHMI
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTU, TUTHEHBI, pecypcocOepekeHUs, MTPABOBBIX M STUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON 0€30MaCHOCTH;

- co37aBaTh TEKCThl (PU3UYECKOTO COAEpKAaHUS B pa3NUYHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUS WHPOPMAIIMU U LEJICBOW ayANTOPHH, BHIOMpAs ONTUMAIBHYIO (OpMy MpeAcTaBICHUS U
BU3YaJIM3al1H.

KoMMyHuKaTHUBHBbIE YyHUBEPCAJIbHbIE Y4eOHbIe [IeliCTBUS:

- OCYIIECTBIISATH OOIICHUE HA YPOKax (PH3UKU U BO BHEYPOUHOU e TETHHOCTH;

- pacrno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMATYaTh KOH(JIUKTEI,

—  pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM SI3BbIKOBBIX
CPEICTB;

- MMOHMMATh U HCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U MHIUBUYalbHON paboThHI,

—  BbIOMpATh TEMATUKy U METOJABl COBMECTHBIX NEUCTBHM C y4ETOM OOIIUX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KI0r0 4JieHa KOJUIEKTUBA;

— TOpUHUMATh 1EJIM COBMECTHON JESATEIBHOCTH, OPraHM30BBIBATH U KOOPJAMHHPOBATH
JNEUCTBUSA MO €€ NOCTHXKCHUIO: COCTABIATH IUIAH ACHCTBUHM, PaCHpenessaTh POJU C YYETOM MHEHHU
YYaCTHUKOB, 00CYXAaTh pe3yJIbTaTbl COBMECTHOU pabOTHI;

- OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO yUaCTHUKA KOMAaH/bl B OOIINI pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

— §peajaratb HOBBIE NPOEKTHI, OLEHUBATHh UIEU C IMO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

—  OCYUICCTBJISITh TIO3UTHUBHOE CTPATETHYECKOE TIOBEJACHHE B PA3JIMYHBIX CHUTYyaIusXx,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eHCTBUS

Camoopranmn3anus:

—  CaMOCTOSITEIBHO OCYIIECTBIIATH TO3HABATEILHYIO JIEATEIBHOCTh B 00JacTH (DU3HKH U
ACTPOHOMUHU, BBISBIISITH MTPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOATENIbHO COCTAaBIIATH IUJIAH PEUICHUs PACUETHBIX M KAayeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHHSI TTPAKTUYECKON padOTHI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MIPEATIOYTEHNUI;

- JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

- pacumpsTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUH;

—  JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

- OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- crocoOCcTBOBaTh (OPMHPOBAHUIO W TMPOSIBICHUIO JSPYAUIMH B 001acTH  (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOIIMOHAJIbHbIN HHTEJJIEKT:

—  J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTb, OILICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

- BJIAQJICTh HABBIKAMHU IMIO3HABATEILHOW pe(dICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
NENUCTBUM U MBICIIUTENIbHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHHUIA;

- UCIOJIb30BATh NMPUEMBI peIIEKCHH TSI OLICHKH CUTYallH, BEIOOpa BEPHOTO PELICHHUS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHHUS 110 UX CHUKECHHUIO;

- IIPUHUMATh MOTHBBI U @PTYMEHTHI IPYTHUX [IPY aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;

- MIPUHUMATH Ce0s1, TOHNUMAasi CBOM HEJIOCTAaTKU U JIOCTOWHCTBA;

- MIPUHUMATh MOTHUBBI U apT'YMEHTHI IPYTHUX MIPU aHAIU3€ PE3YIbTATOB JAEATEIBHOCTH;

- MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIUOKH.

B npornecce AOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTpaMMbl MO (DU3HKE IS
YpOBHSI cpefHero oOmiero oOpa3oBaHus y OOYYAIOIMIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
WHTEJUIEKT, MpeAnoJaraoun c(hopMHUPOBAHHOCTH:
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- CaMOCO3HAHHs, BKIIIOYAIOIIET0 CIIOCOOHOCTH TOHHMMATh CBOE OMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHHUS PAa3BUTHI COOCTBCHHON dMOIMOHAIBHOMN C(hephl, ObITh YBEPCHHBIM B
cebe;

- CaMOpETyJIMPOBAHUS, BKJIFOYAOIICTO CaMOKOHTPOJIb, yYMCHHE MIPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEJICHUE, CTOCOOHOCTD aIalITUPOBATHCS K SMOIIMOHATBHBIM H3MCHCHHSIM 1
MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

— BHYTPCHHEH MOTHBAILlM{, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHIO LI U YCIEXY,
ONITUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEH;

— OMIIaTHUH, BKIIOYAIOMICH CIOCOOHOCTh IMMOHUMAaTh 3MOIMOHAIBLHOE COCTOSHHE JPYTHX,
YUUTBIBATH €r0 MPH OCYIIECTBICHUN OOIICHMSI, CIIOCOOHOCTh K COUYBCTBHUIO U COIMIEPEKUBAHUIO;

—  COITMAJIBHBIX HABBIKOB, BKJIFOYAOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C JPYTHMH
JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC M pa3peInaTh KOHPIUKTHL

IHNPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydenns B 10 kimacce mpeaMeTHBIE pe3yibTaThl HA yrIIyOJEHHOM YPOBHE JOJDKHBI
OTpaxkaThb C(OOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUHA:

— TOHMMAaTh pOJb (U3UKH B HKOHOMHYECKOH, TEXHOJOTHUECKOW, IKOJOTHUECKOM,
COLIMAJILHOW M 3TUYECKOH cepax NesTeNbHOCTH YeNOBEKa, POJib U MECTO (M3HKH B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHUpA, 3HAYCHUE OMHUCATEIBHOM, CHUCTEeMATH3UPYIONICH, OOBSCHUTEILHON U
MPOTHOCTUYECKOW (YHKIMH (PU3NYECKOW TEOPUHM — MEXaHUKH, MOJEKYIIpHOU (U3UKU |
TEPMOJUHAMUKH, POJIb PU3UUECKON TeoprH B (POPMUPOBAHHUH MPEICTABICHUHN O (PU3NIECKON KapTHHE
MUDA;

—  pa3inyaTh yCJIOBHUS NMPUMEHHUMOCTU MojeNel (PU3MUECKUX Tel U MPOILECCOB (SBICHUM):
WHEpLHaIbHas cUcTeMa OTcuéTa, aOCOMIOTHO TBEPAOE Tello, MaTepHalbHasl TOYKa, pAaBHOYCKOPEHHOE
IBUKCHHE, CBOOOTHOE TajIeHue, a0COIOTHO ynpyrast nedopmarms, abCOTIOTHO yIpyroe U aOCOIFOTHO
HEYNPYyroe CTOJIKHOBEHUS, MOJIETU Ta3a, KUAKOCTH U TBEPAOTO (KPUCTATIIMYECKOTO) TeNa, UACaTbHbII
ra3, TOYEUHbIH 3aps]], OAHOPOJHOE AIEKTPUUECKOE I0JIE;

- pa3nuyath ycNoBHUS (TpaHMIBI, O0JacTH) NPUMEHUMOCTH (U3HMUECKUX 3aKOHOB,
MOHUMAaTh BCEOOLIMI XapakTtep (YHIAMEHTAIBHBIX 3aKOHOB M OrPAHWYEHHOCTh HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

—  aHaJU3UpOBATH U OOBSCHATH MEXAaHUUECKHE IPOLIECCHl U SBJIEHUS, UCIOJIb3YysI OCHOBHbBIE
MOJIO’KEHHUS ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHUS, (POPMYIIbl KHHEMATHKHU
PaBHOYCKOPEHHOI'O JIBMIKEHUS, npeoOpa3oBaHus ['amuiest Ui CKOPOCTH U NEpEeMEIICHMs], 3aKOHBI
HproTOHA, NpUHLKI OTHOCUTENBHOCTU ['anuiesi, 3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOHbI COXPaHEHUs
UMITYJIbCA U MEXaHMYECKOM 3HEpPIruu, CBA3b pabOThI CHIIbI C U3MEHEHHMEM MEXaHUUYECKOH IHEpPIruH,
YCIJIOBHUSI paBHOBECHS TBEPJIOTO Tea), MPU STOM HCIOIH30BaTh MAaTEMATUYECKOE BhIpaKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUSI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB: MpeoOpazoBanuii [anuiies, BTOporo u
TpeThero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HUMITYJbCa M MEXaHUYECKOM HSHEpPruH, 3aKOHa
BCEMUPHOTO TATOTEHUS;

— aHaJINW3HUPOBaTh M OOBSICHATH TEIUIOBBIE IPOLECCHl M SBICHHS, HCIOJIb3Ys OCHOBHBIE
nosiockeHnss MKT 1 3akOHBI MOJIEKYJISIpPHON (DU3UKU U TEPMOJAMHAMUKH (CBS3b JAABJIECHUS HJI€ATBHOIO
ra3a co CpeJHel KHHETUUECKON YHEPrUel TEIUIOBOrO IBUKEHUS M KOHLEHTPALUEN €T0 MOJIEKYJI, CBA3b
TEeMIIEpaTypbl BEIIECTBA CO CPEIHEN KHHETUUECKON SHEPIHel TEMI0BOTr0 ABMKEHUS €0 YacTHIl, CBSI3b
JaBJICHUs NICAIBHOTO Ta3a ¢ KOHLIEHTpAIMeNH MOJIEKYJI M €T0 TEMIIEpaTypol, ypaBHEHHEe MeHneneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOIECCAX),
IIPY 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBMS IPUMEHUMOCTH
ypaBHeHusa MenpaeneeBa—Knanenpona;

- aHAJTM3UPOBATh U OOBSICHSTD SJIEKTPUUECKUE SIBICHUS, UCIIOJIb3Yysl OCHOBHbIE OJIOKEHHUS
M 3aKOHBl DJJIGKTPOJMHAMUKHM (3aKOH COXpaHEHHUs »JJIEKTPUYECKOro 3apsina, 3akoH KyioHna,
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MOTEHIMATBHOCTh 3JIEKTPOCTATUYECKOrO MOJIs, MPUHLHUI CYNEPIO3UIIMH IEKTPUUECKUX TMOJIEH, MpU
ATOM yKa3bIBasi yCIOBUs MPUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTUYeCKH BaKHBIE COOTHOIICHUS
3akoHbl OMa [J1s ydacTKa LeNu M s 3aMKHYTOM 3JeKTpuyeckod uenu, 3akoH J[xoymns—Jlenna,
npaBuia Kupxroda, 3axonsr @apajest AJis 2JIEKTPOIU3a);

— ONUCHIBaTh (DU3MYECKHE TMPOLECChl W SBJICHHS, WCIONb3Yys BEJIMUYMHBL: IEepeMelleHue,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TeJIa U CUCTEMBI TEJ, CHUJIa, MOMEHT CHUJIbI, 1aBJICHHUE, TOTCHIIMATIbHAS
SHEprusi, KUHETUYecKas HSHeprusi, MeXaHudeckas HSHEprusi, padoTa CHJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CUJIa TSHXKECTH, CHJIa YIPYTOCTH, CUjla TPEHUS, MOIIHOCTh, SHEPTIUsl B3aUMOJICHCTBUS TeJa C
3emnéii BONM3M €€ MOBEPXHOCTU, PHEPrUs yOpyrou aeGopmaiuu Mpy>KUHBI, KOJIUYECTBO TEIUIOTHI,
abcoiroTHasl TemrepaTypa Tella, padoTra B TEPMOIWHAMHKE, BHYTPEHHSS JHEPIHs HJICATHHOTO
OJTHOATOMHOTO Ta3a, paboTa UealIbHOTO ra3a, OTHOCUTENbHAS BlIaXXHOCTh Bo3ayxa, KI1/] uaeansnoro
TEIJIOBOTO JIBUTATEJISA; SJICKTPUUYECKOE MOJIe, HAMPSIKEHHOCTD AJIEKTPUUECKOTO TMOJIs, HAMPSHKEHHOCTD
MoJIsl TOYEUHOIO 3apsia WM 3apshKeHHOro IIapa B BakKyyMeé UM B JUAJIEKTPUKE, MOTEHLIHAI
3JIEKTPOCTATUUECKOTO TOJISL, Pa3HOCTh MOTCHIIMAJIOB, SJIEKTPOABUKYIIAs CHUJIA, CHJIA TOKA, HATIPSDKEHHE,
MOIIHOCTh TOKa, AJIEKTPUYECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHUE y4YacTKa LENH C
MOCJICIOBATENIbHBIM M TMapajuIeIbHBIM COCIMHEHHEM PE3UCTOPOB, DHEPrusl SJIEKTPUUYECKOTO OIS
KOH/ICHCATOPa;

—  OOBSICHATH OCOOCHHOCTH TPOTEKaHWs (PU3UUECKUX SIBICHUN: MEXaHUYECKOE JBUKCHHE,
TEIUIOBOE JBMKCHHME YaCTHUI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXKeHHE, Tuddysus,
UCIapeHne, KUTIEHNE U KOHACHCAIWs, TIaBJIEHUE U KPUCTAJUIM3allKs, HAIPABJICHHOCTh TEIUIONEPeIauu,
3IEKTPU3ALMS TeJl, SKBUIIOTEHIIUAIBHOCTh TOBEPXHOCTHU 3aPSKEHHOIO MPOBOIHUKA;

— TPOBOJIUTH HCCIEJOBAHUE 3aBUCHMOCTH OJHOW (U3UYECKOH BEIMYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMH, MPU OSTOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHPOBATH
Pe3yIbTAThI MOJIYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEIMYHUH B BUJI€ TPAPUKOB C YU4ETOM aOCOTIOTHBIX
MOTPELIHOCTEN U3MEPEHUH, 1eJIaTh BBIBO/IBI IO pe3yJIbTaTaM UCCIEAOBaHUS;

— TIPOBOJUTH KOCBCHHBIC W3MEPCHHS (U3MUSCKUX BEIWYMH, TPH OTOM BBIOUPATH
ONTUMAJBHBIA METOJ] U3MEPEHHSI, OIICHUBATh A0COMIOTHBIE U OTHOCUTENBHBIC TOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

—  MPOBOJHUTH OMBITHI MO MPOBEPKE MPEMTOKEHHOW T'MIOTE3bl: MIAHUPOBATH HKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJYYEHHBIE PE3YJIbTATHI U JIETIATh BHIBO]
0 CTaTyce MPeaioKeHHOW TUIOTE3bl;

—  coOmonarh mpaBuiia 0€30MacHOr0 TpyJAa IMPH NPOBEICHUM HCCICAOBAHUN B paMKax
y4e0HOr0 HKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIENOBATENLCKON U MPOSKTHOW AESITENTFHOCTU C
WCIIOJI30BAHUEM MU3MEPHUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 000PYIOBAHUS;

- pemiath pacu€THbIC 3a7a9u C SBHO 33JaHHOW U HESBHO 33/IaHHON (M3MUYECKON MOJIENbIO:
Ha OCHOBaHWUW aHAJIM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (PU3MUECKOM MOJIENIH, OTBEYAIOUEeh
TpeOOBaHUSAM 3a/Jaud, NMPUMEHITh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYJAThl (hPU3HUECKUX
TEOPHIl TIPU HUCIOJIB30BAHWM MAaTEeMAaTHYECKUX METOJOB PEIICHHs 3a7ad, MPOBOAUTH PacdEThl Ha
OCHOBaHMM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/Ibl PELIECHUS C
Y4ETOM TMOTYUYEHHBIX PE3YyIbTaTOB;

—  pemiaTth KaueCTBEHHBIC 3a/layd, TPeOyIOIUe MPUMEHEHUS 3HAHWUU U3 Pa3HBIX pPa3ieioB
Kypca (GU3MKH, a TaKKe MHTerpaluy 3HAHUI U3 JPYrUX IOPEeIMETOB €CTECTBEHHO-HAy4YHOI'O IIHKIIA:
BBICTPAUBaTh JIOTHUECKYIO LIETIOYKY PACCy>KJICHHUM C OMOPON Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 (pU3UYECKUE SIBIICHHUS,

—  HCIIOJI30BaTh TEOPETHUYECKUE 3HAHWS Ui OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB PAOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

—  TMPHUBOJIUTH MPUMEPHI BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

—  aHaJTU3UpOBaTh U OLEHUBATH MOCIEICTBUS OBITOBOW U MPOU3BOJICTBEHHOH NEATEIHLHOCTH
YeJIOBEKa, CBSI3aHHOW C (DU3MYECKMMH TIPOIECCaMH, C TO3UIMH IKOJOTHYECKOW OC30MacHOCTH,
MPEACTaBICHUNA O PAMOHAIIBHOM MPUPOJONOJIb30BaHUM, a TaKXKe pPa3yMHOM HCIOJb30BaHUU
JMOCTIDKCHHM HAayKH UM TEXHOJOTMW JUIsl JallbHEWINIEro pa3BUTHS 4YEJIOBEUECKOro OOIIECTBa;
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— TPUMEHATH Pa3IUyYHBbIE CIIOCOOBI PabOTHI ¢ MH(pOpMaIeld (U3NIECKOTO COAEPIKAHUS C
UCTIOJIB30BAHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH, TPU OSTOM HCIOIB30BAThH
COBpPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA, NepepabOTKH U MPEIbSBICHUS YIeOHOW 1
HAYYHO-TIONYJISIPHOM HH()OPMAINH, CTPYKTYPHUPOBAHHS M HHTEPIIPETAIMN HHPOPMALIUH, TIOTYISHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KpUTUYECKH aHAJIM3UPOBATh MOJyYaeMylo MH(OPMAIMIO U OILICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHHKA HHPOPMAIINY;

—  TpOSBISATH  OPraHU3AlMOHHBIE W  IIO3HABATENbHBIE YMEHHS CAaMOCTOSTEIHLHOTO
nproOpeTeHus] HOBBIX 3HAHWH B MPOIECCE BBIMOJHEHHS MPOEKTHBIX M Yy4eOHO-HMCCIIEI0BATEIbCKUX
pabor;

—  paboTaTth B TpylIe C HUCIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX PpOJICH, IIAaHUPOBATH
paboTy rpymIibl, palMOHAIBHO PACHPEACTATh ACITEIFHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJeKBaTHO
OLIEHUBATh BKJIA/I KAXKIOTO U3 YYaCTHUKOB TPYIIIIEI B PELICHUE PaCCMATPUBAEMOI TPOOIIEMBL;

—  MNPOSBIAT MOTHBALMIO K  Oyaymed mnpodeccHOHAaNbHOM  AEATENBHOCTH  I10
CHEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPOdUIISL.

K konmy oOydenus B 11 kiacce mpenMeTHbIe pe3yibTaThl HAa yrIyOJIEHHOM ypOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUH:

—  TIOHUMATbh PoJib (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUYECKOM, COLMANIbHON U ITHUECKOU
cdepax JesTeIbHOCTH YEI0BEKa, poJib U MECTO (PM3UKU B COBPEMEHHOW HayYHON KapTHHE MUPA, POJIb
aCTPOHOMHUU B IIPAKTUYECKOM J1€ATEIbHOCTH YEJIOBEKA U JaJIbHEUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHHUE OINMCATEIbHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOM W IMPOTHOCTUYECKOW (PYHKIIMMA
¢u3n4ecKoil TEOpUH — HIIEKTPOJMHAMUKH, CIEIHUAIbHONH TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOH
¢bu3uky, posb pusnueckoil Teopun B GOPMHUPOBAHUM NPEACTABICHUNA O (PU3MUECKON KapTHHE MHUpa,
MEeCTO (U3MYECKOH KapTUHBI MHpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX
MPECTABICHUN O IPUPOJIE;

—  pa3nuyarh YCJIOBUS NPUMEHHUMOCTH MOAeNed (U3NYEeCKUX TeNl W MPOLECCOB (SBICHUN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE II0JIs, TrapMOHMYECKHE KoJyieOaHus,
MaTEMaTHYECKUM MAasTHUK, WJ€aJbHBIA NPYXUHHBI MasTHUK, TAPMOHMUYECKHUE BOJIHBI, MI€AJIbHBIN
Kosie0aTeIbHbINA KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO S7jpa U KBAaHTOBOW MOJIEH CBETA;

- pa3nuyath yciaoBus (TpaHUIBl, 00JacTH) TNPUMEHUMOCTH (PHU3HUECKUX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (QYHIAMEHTAJIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh HCIOJb30BaHUS
YACTHBIX 3aKOHOB;

— AHAJIW3MPOBaTh M OOBACHATH 3JIEKTPOMArHUTHBIE IPOLECCHl M SIBIEHUS, HCIOJIb3Ys
OCHOBHBIE TTOJIO)KEHUS U 3aKOHBI AJIEKTPOJUHAMUKY U CHEIMAIBLHON TEOPUH OTHOCUTENIBHOCTH (3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsja, cwia Amnepa, cwia JlopeHna, 3aKOH 3JIEKTpOMarHUTHON
uHAyKIMY, npaswio Jlenma, cBsa3p OJIC caMOMHAYKIMH B JJIEMEHTE JJIEKTPUYECKOW LIENH CO
CKOPOCTBIO U3MEHEHUS CHJIbI TOKA, MOCTYJIAThl CHEUAIbHOM TE€OpUH OTHOCUTENIbHOCTH DWHIITENHA);

—  AHAJINW3HUPOBATh M OOBACHATH KBAHTOBBIC NPOLIECCHl U SBJICHUS, UCHOIb3Ys IMOJOKEHHS
KBaHTOBOM Qu3uku (ypaBHeHue DHHIITENWHA Ui porodddexTa, nepBolil 1 BTopoil nmoctynaatel bopa,
NPUHIUI COOTHOLICHUST HeompenenéHHocTel ['elizenOepra, 3akOHBI COXpaHEHUS 3apslOBOIO U
MacCOBOT'0O YMCEJ U SHEPTUHU B SIIEPHBIX PEeaKLUAX, 3aKOH PaIMOAKTUBHOIO pacnazia);

—  ONHUCHIBaTh (PU3MYECKHE NPOLECCHl M SIBJICHUS, UCIOJb3Yys BEJIWYMHBL HANPsHKEHHOCTh
JNEKTPUYECKOTO  MOJsl, MOTEHIHMAI  JJIEKTPOCTaTUYECKOrO  IOJsI, Pa3HOCTh  IOTEHIHAJIOB,
NEKTPOJABIIKYIAs CHWJIA, MWHAYKIMS MAarHUTHOTO TOJs, MAarHUTHBIM IOTOK, cwia Awrepa,
MHAYKTHBHOCTbB, 3JIEKTPOJBIKYILAs CHJIAa CAMOMHIYKIMH, SHEPTUs MATHUTHOTO IIOJIA NPOBOJHUKA C
TOKOM, PeJIATUBUCTCKUI MMIYJIbC, NOJHAS SHEPIUs, SHEPrus MOKOsI CBOOOAHOMN YacTUIIBI, SHEPTUS U
UMILyJbC (POTOHA, MACCOBOE YMCIIO U 3apsij A1pa, SHEPrusl CBSI3H A1pa;

—  OOBACHATH OCOOCHHOCTHM TPOTEKAHUs (PU3MUECKUX SBICHHUNA: 3JIEKTPOMArHUTHAs
MHAYKUUS, CAMOMHIYKIMSA, PE30HAHC, MHTep(epeHLus BOJIH, AUDpaKius, IUCHEepCHs, IOJHOE
BHYTpPEHHEE oTpakeHHe, (otodnexrpudeckuii apdekr (poroaddexr), anspa- u Oera-pacnans! saep,
raMMa-u3jiay4eHue sjep, (U3n4ecKue MPUHIMIBI CIEKTPAJbHOIO aHaau3za M paboThl Jiasepa;
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—  OMpeAeNATh HalpaBlIeHWE WHAYKIMM MAarHUTHOTO TOJs TMPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JIopeHua;

—  CTPOWTH H300paKEHHME, CO3/7aBaEMO€ IIJIOCKUM 3€pPKajoM, TOHKOW JIMH30W, U
pacCUUTHIBaTh €r0 XapaKTEPUCTUKU;

- IPUMEHATh OCHOBOIIOJArallue acTPOHOMMYECKHUE TMOHATUS, TEOPUU M 3aKOHBI JJIf
aHanu3a U o0BACHEHUS (PU3NYECKUX MPOLIECCOB, MPOUCXOIANINX B 3BE37aX, B 3BE3MNHBIX CUCTEMAX, B
MEXTaJTaKTUYECKON Cpelie; NBIKEeHUSI HEOSCHBIX TeJl, DBOJIIOINH 3BE37] M BeeneHHoi;

—  TPOBOJUTH HCCIENOBaHME 3aBUCHUMOCTEH (HU3MUECKUX BEJIWYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI MOJYYCHHOM
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHIE TpadUKOB C Y4YETOM aOCONIOTHBIX MOTPEUTHOCTEN
U3MEpEeHUHl, 1eNaTh BBIBOBI 10 pe3ybTaTaM HUCCIIEIOBaHUS;

— TPOBOJUTH KOCBEHHBIE W3MEpEHUs (U3MUECKUX BEIWYHMH, TPU DOTOM BBIOUPATH
ONTUMAaJIbHBINA METOJ U3MEPEHHUSI, OLIECHUBATh A0COJIIOTHBIE U OTHOCUTENBbHbIE TOIPEITHOCTH NPSAMBIX U
KOCBEHHBIX U3MEPEHUI;

—  TPOBOJUTH OMNBITHI MO MPOBEPKE MPEAJIOKEHHOM T'MIOTE3bI: IJIAHUPOBATh IKCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATH MOyUYEHHBIE Pe3YyIbTaThl U JeNIaTh BBHIBOJI
0 cTaTyce MpeI0KEHHON TUIOTE3bI;

- OTHUCHIBATh METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

—  coOmonate mnpaBuia 0€30MacHOro TpyAa MpH MPOBEIECHUM MCCIENOBAaHUI B pamKax
y4e0HOr0 SKCIEPUMEHTA, MPAKTHKYyMa U Y4eOHO-MCCIIEOBATENLCKOM M TPOSKTHON AESITEIHLHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBAHMUS;

- pemaTh pacu€THBIC 3aJ]a4 C SBHO 33/IaHHOW U HESIBHO 3a/IaHHON (pU3HUYECcKON MOJEINbIO:
HA OCHOBaHUM aHaJIM3a YCJIOBUA BbIOMpaTh (hHU3HUECKHe MOJIEIH, OTBeyaronue TpeOOBaHusIM 3a/1auH,
NPUMEHATh  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl (U3MYECKUX TEOpUH TIpHU
UCIOJIb30BAaHUM MaTeMaTHYECKUX METOAOB pEIIeHUs 3a]ad, MPOBOAUTH pacdy€éThl Ha OCHOBAHUU
UMEIOLUXCS JIAHHBIX, aHAJIU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM
MOJTyYEHHBIX Pe3yIbTaTOB;

—  pemiaTh KauyeCTBEHHBIE 3a/aud, TPEOYIOLIME MPUMEHEHUS 3HAHUN M3 Pa3HBIX pa3J/ieJioB
Kypca (pU3MKH, a TaK)Ke MHTErpalliy 3HAHUW M3 JIPYTUX MPEIMETOB €CTeCTBEHHO-HAYYHOIO IUKJIA:
BBICTPauBaTh JIOTUYECKYIO LIENIOYKY PAcCyXIECHUMN C OMOPOIl HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
u ¢puznYecKue SBICHMUS,

—  HCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS Ui OOBSICHEHUS OCHOBHBIX NMPHUHIIUIIOB PabOTHI
M3MEPUTENBHBIX PHOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

—  NPUBOJIUTH NMPUMEPHI BKJIaJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HAYKH, B 00OBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

—  aHaJU3UpOBATh U OLEHUBATH MOCJIEICTBUS OBITOBOM U NMPOU3BOJICTBEHHOH N1€ATEILHOCTU
YeJIoBeKa, CBS3aHHOM C (M3WYECKMMHU IPOLECCaMU, C MO3MIMHA SKOJIOTHYECKOM O0e30MmacHOCTH,
MPEJCTAaBICHU O pallOHAIbHOM MPHPOJONOIL30BAaHUM, a TAaKXKE Ppa3yMHOM HCIIOJIb30BAHUU
TOCTHKEHHUIM HAyKW U TEXHOJOTUH /ISl TaTbHEHIIero pa3BUTUs YeII0BEUYECKOro 00IIecTBa;

— TMPUMEHSTh Pa3IUyHbIE CIOCOOBI paboThl ¢ MHPOpMaLMed (U3NYECKOrO COAEpPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHH, TpPH OTOM HCIIOIH30BATH
COBpeMEHHbIe UH(POPMALIMOHHBIE TEXHOJIOTHH I TIOUCKA, IepepaboTKU U IMPeIbsIBICHUS yueOHOU U
HAYYHO-TIONYJISIPHON MH(OPMAIIMK, CTPYKTYPUPOBAHUS U MHTEPIPETAIUU HH(POPMAIINH, MTOTyICHHON
U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOJyYyaeMyro HH(OPMALIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHU, TaK M HA OCHOBE aHAIM3a UCTOYHHUKA WH(OPMAIINK;

—  MpOSABIATH OpPraHU3alMOHHbIE M  IIO03HABATEJbHBIE YMEHHUS  CaMOCTOATEIHLHOTO
MPHOOPETEHUsI HOBBIX 3HAHWN B MPOIECCE BBIMOJHEHHUS MPOCKTHBIX M yUeOHO-HUCCIIET0BATEIBCKIX
pabor;

- paboTaTh B TpyMNe C HCIOJHEHHWEM pPA3IUYHBIX COLHUAIBHBIX POJICH, TUIAHUPOBATH
paboTy Ipynmbl, paloOHAIbHO PAaCHPEENATh AEATeIbHOCTh B HECTAHAAPTHBIX CUTYalIUAX, aJeKBaTHO
OLIEHUBATh BKJIAJ KaXJOTO W3 YYAaCTHHKOB TPYNIBl B pEIICHHE pPaccMaTpUBaeMON MpPOOIEeMBI;
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- OpPOSBIATH  MOTHBALMIO K  Oyaymied NpodecCHOHANBHOM  JEATENbHOCTH  TI0
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIISL.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB M TeM MPOrPamMMbl KoanuectBo yacos DyekTpoHHbIE (LU POBHIE) 00pa3oBaTebHbIE
n/n Bcerdg Kontponbnbie | IIpakTuu pecypcebt
padoThI ecKHe
padoTbI
Pazaen 1. HAYUYHBIA METO/ ITIO3HAHUS ITPUPO1bI
1.1 HayuHb1if MeTo1 TO3HAHMSI TPUPOIBI 1 bubnuoreka LHOK https://m.edsoo.ru/f16b68d7
Uroro no pazneny
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 10 1 bu6nunoreka [IOK https://m.edsoo.ru/f16b68d7
2.2 Junamuka 10 bubmuoteka [{OK https://m.edsoo.ru/f16b68d7
23 Crartuka TBEpIOro TENa 5 1 bubmuoteka L{OK https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paszpen 3. MOJIEKYJIAPHASA ®PU3NUKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH 15 1 bubnuoreka LIOK https://m.edsoo.ru/f16b68d7
32 Tepmonunamuka. TenaoBbie MallIMHbI 20 1 bubmuoteka L{OK https://m.edsoo.ru/f16b68d7
33 ArperatHble COCTOSTHUS BelecTBa. Pa3oBbie 14 1 bubnmoreka [OK https://m.edsoo.ru/f16b68d7
TIePEXO/IbI
Hroro no pazneny 49
Pa3znen 4. JJIEKTPOAUHAMUKA
4.1 DNEeKTpUUECKOE T10JIE 24 1 bubmumoreka LIOK https://m.edsoo.ru/f16b68d7
4.2 [TocTOSHHBIN 37IEKTPUUECKHI TOK 24 1 bubnuoreka LHOK https://m.edsoo.ru/f16b68d7
43 Toku B pa3nuuHBIX cpenax 6 bu6nuoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
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Ne HaunmeHoBaHMe pa3aesioB M TeM MPOrpaMMbl

KoaunuyecTBo yacoB

JuieKTpoHHbIe (1 poBbIe) 00pa3oBaTelbHbIE

n/n Bcero, Koutposnbubie | IIpaktuy pecypchl
padoThI ecKue
padoThI
Pazgen 5. ®U3NUECKHN NPAKTUKYM
5.1 | Dusnyeckuii NpaKTHKYM 16 16 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
PesepBHoe Bpems 10 bub6nuoreka LIOK https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 9 16
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11 KVIACC

Ne HanmeHoBaHMe pa3/ieioB U TeM MPOrPaMMbl KonuyecTBo 4yacoB JJleKTPOHHbBIE (LM (POBBIE) 00pa3oBaTebHbIE
n/n Bcero | Kontpoabnbie | IpakTuue pecypebl
padoThI CKHe
padoTbI
Pazpen 1. JIEKTPOAUHAMUKA
1.1 MarunuTHOE 1oJIe 14 1 bubnuoteka [{OK https://m.edsoo.ru/39859%¢f1
1.2 DJIeKTpOMarHuTHask MHTy KU 13 1 bubmuoteka [{OK https://m.edsoo.ru/39859¢f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoineOaHus 10 bubnmoreka [{OK https://m.edsoo.ru/39859f1
2.2 DneKTpOMarHUTHbIE KoneOaHus 15 bubnuoteka [{OK https://m.edsoo.ru/39859%¢f1
23 MexaHu4ecKue 1 3JIeKTPOMArHUTHBIE BOJIHBI 10 1 bubnmoreka [IOK https://m.edsoo.ru/39859f1
2.4 OnTuka 25 1 bubmuoteka [{OK https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcnoBel CTO 5 1 bubmuoteka [{OK https://m.edsoo.ru/39859%¢f1
Uroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckyisipHO-BOIHOBOH Jyanu3m 15 bubnuoreka LIOK https://m.edsoo.ru/39859ef1
4.2 ®duzuka atoma bubnuoteka [{OK https://m.edsoo.ru/39859%f1
43 ®u3nKa aATOMHOTO S7Ipa U 3JIEMEHTAPHBIX YaCTHI] bubmnoteka [{OK https://m.edsoo.ru/39859¢f1
Uroro no pazneny 25

Pa3nes 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1

DeMeHTbl aCTPOHOMMHU U aCTPO(YUUKU

12

bubnmoreka [IOK https://m.edsoo.ru/39859f1

Hroro no pazneny

12

Pasznen 6. ®USHUECKUI MPAKTUKYM
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Ne HaumeHoBaHue pa3eioB U TeEM MPOrPaMMBbI KoanuecTBo yacos JJieKTpoHHbIe (LH(POBBIE) 00pa3oBaTeJIbHbIE
n/n Bcero | Kontposnbubie | [pakTuye pecypenl
padoThI CKHe
padoThI
6.1 DU3NYECKUIl IPAKTUKYM 16 16 bubnuoreka LIOK https://m.edsoo.ru/39859ef1
Uroro no pazneny 16
Pa3gen 7. OBOBIIAIOIIEE IIOBTOPEHUE
7.1 CucremaTtu3zanus u 0000IICHHE TPEIMETHOTO 15 1 bubnmoreka [{OK https://m.edsoo.ru/39859f1

COZICP>KaHHS U OTIBITA JIESITEIbHOCTH, TPUOOPETEHHOTO
npu u3yuyeHuu kypca gusuku 10 — 11 xnaccon

Hroro no pazneny 15
PeszepBHoe Bpemst 10 bubnmoreka [IOK https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 170 6 16
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HNOYPOYHOE IINTAHUPOBAHUE

10 KVIACC

Ne Tema ypoka KosnuecTBo yacos Hara DJNEeKTpOHHBIE IU(PPOBBIE
/T Beero| Kontpomshsie | [Tpaxtiyeckue | A3YICHIA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

1 |Dusuka — ¢pyHIaMeHTaNbHAS HAyKa O IPUPOJIE 1 https://m.edsoo.ru/9bf5c621

2 | HayuHblif METO/ IIO3HAHUS ¥ METO/IbI HCCIIEIOBAHUS (PU3UUECKUX 1 https://m.eds00.ru/25666972
SBJICHUI. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE TO3HAHUS https://m.edsoo.ru/3de1d26f
npupo/ibl. HaGmroneHre u s3kcnepuMeHT B U3HKe

3 | CnocoOsl u3mMepeHust GU3NIECKUX BETUUNH 1 https://m.edsoo.ru/3a6cb4al
AOGCONIOTHAs: M OTHOCUTEIbHAS TIOIPEIIHOCTH U3MEPEHUI 1 https://m.edsoo.ru/a2b15721
(UBUYECKUX BEITMYUH

5 |MogenupoBanue B ¢pusuke. Poiab u Mmecto pu3nku B 1 https://m.edsoo.ru/3b9%eb2cc
(bopMUPOBaHUN COBPEMEHHON HAYYHOU KapTUHBI MUPA, B
MPAaKTUYECKOHN NeATEIbHOCTH JIIOJIeH

6 | BxomHOI KOHTPOJIb 3HAHUU 1 1

7 | Mexanuueckoe aBuxenue. Cucrema orcuera. OTHOCUTEIBHOCTh 1 https://m.edsoo.ru/b1857981
MeXaHU4eCKOTo MBMKeHus. [Ipsmast u oOpaTHast 3a1aun
MEXaHUKU

8 | Papnyc-BekTop MaTepuaibHON TOUKH, €T0 IPOEKIMH Ha OCH 1 https://m.edsoo.ru/44138e63
koopauHat. Tpaekropus. [lepemerienue. Ckopocts. Mx
MPOEKIMH HA OCH KOOPIMHAT

9 | PaBHOMepHOE psiMoTHEHOE ABMXKeHUE. [ paduaeckoe 1 https://m.edsoo.ru/9c7af19¢c
OTMCaHNE PABHOMEPHOTO MPSIMOJIIMHEHHOTO TBHYKEHUS

10 | CnoxeHue nepeMelieHuid U ckopoctel. Pemenue 3aaau 1 https://m.edsoo.ru/56b218f1

11 |HepaBHOMepHOE 1BUKEHUE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHUE. 1 https://m.edsoo.ru/a8ce4fdf

[IpamonnHeiHOE NBUKEHUE C TOCTOSSHHBIM YCKOPEHUEM
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Ne Tema ypoka KosmuecTBo yacos Jara DNeKTpOHHBIE TUPPOBBIE
n/n Beero| Kontposshsie | [paxtuueckue | H3Y1CHAT 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboTHI

12 |I'padudeckoe onucaHue IpsIMOIMHEHHOTO TBUKECHHUS C 1 https://m.edsoo.ru/f924dcc8
HOCTOSIHHBIM YCKOPEHUEM

13 |CBobogHOE aseHue. Y CKOpeHrne CBOOOTHOTO MaICHUS. 1 https://m.edsoo.ru/fa29e¢9cf
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT BpEMEHH U UX
rpaduku

14 | IBuxkeHue Tena, OpOLUIEHHOIO IO YIJIOM K TOPU30HTY 1 https://m.edsoo.ru/9a2d3298

15 |KpuBonuneitHOe nBMXKEHME. [|BUKEHHE 110 OKPY)KHOCTH. YrioBas| 1 https://m.edsoo.ru/66fefe66
U JUHENHas ckopocTs. [lepuoa u yacrora. LleHTpocTpemMuTebHOE
U TIOJIHOE YCKOPEHUE

16 |KontponsHast padota no teme "Kunemaruka" 1 1 https://m.edsoo.ru/ee9d274a

17 |IlepsbIif 3akoH HbtoToHa. HEpLnanbHble CUCTEMBI OTCUETA. 1 https://m.edsoo.ru/cfe1583c
[Tpunnun otHocuTenbHOCTH ["anunes. HennepuuaibHble cUCTEMBI
oTCcuéTa

18 |Cuuna. PaBHOnelcTBYIOIIAsA cuna. Bropoii 3akon Hetotona. Macca | 1 https://m.eds00.ru/9¢291363

19 |BzaumopeiictBue Ten. Tperuii 3akoH HeroToHa 1 https://m.edsoo.ru/efe4112e

20 |IIpunnun cynepno3uiinu cuil. Pemenue 3a1ay Ha mpuMeHeHUe 1 https://m.edsoo.ru/1£52449f
3ak0HOB HploTOHA

21 |3akoH BCEMUPHOTO TATOTCHHSI. DKBUBAJICHTHOCTh 1 https://m.edsoo.ru/f4clecb8
IrPaBUTALIMOHHOW U MHEPTHOU MaCChI

22 | Cuna TSXKEeCTH U yCKOPEHHE CBOOOHOTO MaIeHUs 1 https://m.edsoo.ru/3e848452

23 | /IBmxeHue HEOECHBIX TNl M UX HCKYCCTBEHHBIX CITyTHUKOB. 1 https://m.edsoo.ru/c3787bce
[TepBast kocMHuyeckast CKOpocTbh. 3akoHbI Kemiepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/75{2fcOf

25 | Cwuna tpenus. [Ipupona u Buasl cui TpeHusd. JBuxeHue B 1 https://m.edsoo.ru/1251686¢
KHJIKOCTH U ra3e ¢ y4ETOM CHJIbI COTIPOTUBIICHUS CPEIbI

26 |Hdasnenue. ['mapocratuueckoe aasnenue. Cuna Apxumena 1 https://m.edsoo.ru/cc6cd69f
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Ne Tema ypoka KosmuecTBo yacos Jara DNeKTpOHHBIE TUPPOBBIE
n/m Beero| Kontposshsie | [paxtuueckue | H3Y1CHAT o0pa3oBaTeNbHbIE PeCypChl
paboThI paboTHI
27 | AbcomrotHo TBepaoe Teno. [loctynarensHoe u BpamareabHOe 1 https://m.eds00.ru/39816e56
JBUKEHHE TBEP/IOTO Tella
28 | MoMEHT cuiibl OTHOCUTENBHO OCH BpaieHus. [lneuo cumbl 1 https://m.edsoo.ru/363b5721
29 | CnoxeHue cuil, IPUIOKEHHBIX K TBepaoMy Teny. LlenTp Tsaxectn | 1 https://m.edsoo.ru/31fcdd2c
Tena. Y CIoBUS paBHOBECHs TBEpAOro Tena. Busl paBHOBeCHS
30 Pemenue 3anau 1 https://m.edsoo.ru/d59f5579
31| KoutponbHas pabota no teme "J[unamuka. CTaThka TBEpAOTro 1 1 https://m.edsoo.ru/f3818b83
Tena"
32 | Mmmynbc MateprasbHON TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. 1 https://m.eds00.1u/99859985
LlenTp Macc cucrteMbl MaTepUAIbLHBIX TOUEK. Teopema o
JBMKEHUH [IEHTPa Macc
33 | Ummynsc cuiibl M N3MEHEHHUE UMITYJIbCA TEJla. 3aKOH COXPaHEHUS 1 https://m.edsoo.ru/64aafec4
UMITyJbca. PeakTHBHOE TBMKEHUE
34 MowmeHT umiyibca MaTepuanbHoii Touku. [IpeacraBnenue o 1 https://m.edsoo.ru/f6195a12
COXpaHEHHH MOMEHTA UMITYJIbCa B IEHTPAIBHBIX MOJISIX
35 Pewenue 3anau 1 https://m.edsoo.ru/7b7a4663
36 PaboTa cuipl Ha MajoM ¥ Ha KOHEYHOM TE€PEMEIICHUH. 1 https://m.edsoo.ru/24c9cef1
['pacduueckoe mpencraBiaeHne padbOThl CUITbl. MOIIHOCTH CHJTBI
37 | Kunernueckas sueprusi. Teopema 006 n3MEHEHUN KUHETHYECKON 1 https://m.edsoo.ru/18311468
SHEPTrUU MaTepUAIBbHON TOUKU
38 IToTrennuanbHble U HENOTEHIUAIbLHEIE CUJIIBL. [loTeHIIManbHast 1 https://m.edsoo.ru/29cda7aa
sHeprus. Bropast kocMudeckas CKOpOCTh
39 | Tpetbs KocMHUUYeCKast CKOPOCTh. CBsI3b pa0OThI HEMOTEHITUAIBHBIX | 1 https://m.edsoo.ru/8475b83¢

CHJI C N3MEHEHHEM MEXaHNISCKOM OHEPIruu CUCTEMBI TCII. 3akoH
COXpaHCHUMA MEXaHHYeCKOM OHCpPTrrUuun
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40 | Ynpyrue u Heynpyrue CTOJIKHOBeHUs. Y paBHeHue bepHynnu s 1 https://m.edsoo.ru/641812d9
HaeaJTbHOM KUIKOCTH
Ne Tema ypoxka KommuecTBo 1yacos Mara OneKkTpoHHbIe HHU(POBHIE
n/n Beero| Kontpomshsre | [Tpaxtiueckue | A3YICHAS 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboThI
41 | KontponpHast pabota o reme "3akoHbI cOXpaHeHHs B MexaHuke" | 1 1 https://m.edsoo.ru/adfd6321
42 Pa3BuTHe npeacraBienuii o npupoje TerioTsl. OCHOBHBIE 1 https://m.edsoo.ru/8d327d3e
nonoxenus MKT. Iuddyzus. bpoyHoBckoe ABmkeHme
43 CtpoeHne ra3000pa3HbIX, KUAKUX U TBEPABIX Tell. XapakTep 1 https://m.edsoo.ru/7f949152
JIBYDKEHUS M B3aUMOJICHCTBHSI YaCTHUI] BEIIIECTBA
44| Macca u pa3mepsl MosIeKyJ (aTomoB). KonndecTBo BeliecTna. 1 https://m.edsoo.ru/33d17dbd
[TocTostnuas ABoraapo
45 Temnepatypa. TeroBoe paBHoBecue. [1kana [enbcus 1 https://m.edsoo.ru/f6931272
46 Pemenue 3anau 1 https://m.edsoo.ru/a93bae98
47 WneanbHblii ras. I'a30Bbie 3aKOHBI 1 https://m.edsoo.ru/c9618ea8
48 YpaBuenne MenneneeBa-Knamneiipona. Pemenue 3amau 1 https://m.edsoo.ru/b56856ff
49 AbconoTHas Temreparypa. 3akoH JlaneToHa 1 https://m.edsoo.ru/91849ece
50| W3ompoiiecchl B HACAIBHOM T'a3e ¢ TOCTOSHHBIM KOJIMYECTBOM 1 https://m.edsoo.ru/2881b186
BEILlECTBA
51 | I'paduueckoe npeacraBieHNe U30IPOLECCOB: U30TEpMa, U30Xopa, | | https://m.edsoo.ru/6a23b4ac
u3o0apa
52 OcnoBHoe ypaBHeHne MKT 1 https://m.edsoo.ru/18a67861
53 Pemenue 3agau 1 https://m.edsoo.ru/dac14169
54 | CBs3b aOCOMIOTHOM TEMIIEPATY Pl TEPMOAMHAMUYECKOM CUCTEMBI | | https://m.edsoo.ru/456e15¢c2
CO CpeAHeN KHHETUYECKON SHEpPruei MocTynaTeIbHOro
TEIUIOBOTO JABIKEHHSI €€ YaCTHI
55 | O06o6menue u cucremMaru3zanys 3Hauui o reme "OcHossl MKT" 1 https://m.edsoo.ru/15463¢eae
56 Konrponsnas padora no teme "OcHoBbl MKT" 1 1 https://m.edsoo.ru/e2c6adae
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57| TepmoauHamMuyeckas CUCTEMA. 3aJaHUE BHEIIHUX YCIOBUH JIJIs 1 https://m.edsoo.ru/3cefc893
TJ1 cucremsl. BHemHne u BHyTpeHHUE napameTpsl. [lapamerpsl
Ne Tema ypoxka KonmnuaectBo vacos Hata DneKTpoHHBIE HHU(POBBIE
/i Beero| Kourponshbie | [Tpaxtiueckue | A3YHICHIS 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTHI
TJ1 cucTemMBbl Kak cpeTHUe 3HAYCHUS BEITUUNH, OMUCHIBAIOIINX €€
Ha MUKPOCKOITUYECKOM YPOBHE
58 Hynesoe navaso repmoaunHamuku. CaMOIIpon3BOJIbHAS 1 https://m.edsoo.ru/abe6de9c
penakcauus T/l cuCcTEMBI K TEIIIOBOMY PaBHOBECHIO
59 Mopaenb uaeanbHOTO ra3a B TepMOJUHAMUKE. Y CJIOBUS 1 https://m.edsoo.ru/65542fde
IIPUMEHUMOCTH 3TOU MOJEIIH
60 VYpaBuenne MeHnpeneeBa-KiamnelipoHa u BeIpaXeHUe s 1 https://m.edsoo.ru/fdc9d33b
BHYTpPEHHEN SHEPrUn
61 Bripaxenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOT'O 1 https://m.edsoo.ru/e68eb3fb
uaeasbHOro raza. KBasucraruueckue 1 HecTaTHUECKUE MTPOLIECCHI
62 | DnemeHTapHas paboTa B TepMOAMHAMUKE. Boruncinenue paboTsl 1 https://m.edsoo.ru/71bd7146
1o rpa¢uky nporecca Ha pV-1uarpaMmme
63 | Terutonepenaya Kak crnocod n3MeHeHus: BHyTpeHHen sneprun T/ | 1 https://m.edsoo.ru/74ea547b
CHUCTEMBI 0€3 COBEpPIICHUS padOThI
64 KonBek1usi, TeronpoBoAHOCTb, U3IyYEHHUE 1 https://m.edsoo.ru/d2b82bdc
65 KoimuectBo Termiorsl. TerroéMKoCTs Tena. Y neapHas u 1 https://m.edsoo.ru/77191a19
MOJISIpHAs TETUIOEMKOCTH BellecTBa. Y AeTbHas TETJI0Ta CrOPaHuUs
TOTLIMBA
66 Pacuér konuuecTBa TEMIOTHI IPH TEILIONEpe1ade 1 https://m.edsoo.ru/f72b113f
67 [onsitue 06 aguadatHom npouecce. [1epBblit 3aKk0H 1 https://m.edsoo.ru/92f2bfaf
TEPMOJIMHAMHUKHU
68 | KonnuecTBo Tem10Thl ¥ paboTa Kak MEpbl U3MEHEHUs BHYTpeHHel | | https://m.edsoo.ru/fe9db125

sHepruu T/I cucrempl

37



https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/77191a19
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125

69 BTopoii 3aKk0H TEpMOIMHAMUKH ISl PABHOBECHBIX U 1 https://m.edsoo.ru/tbe1719c¢
HEPaBHOBECHBIX MpoIieccoB. HeoOpaTHMOCTh MPUPOTHBIX
MPOLIECCOB
70 [Tpuntune! nevictBus TerioBeix MammH. KI1/] 1 https://m.edsoo.ru/58f1d829
Ne Tema ypoxka KomnuecTBo yacos Mara OneKkTpoHHbIE HU(POBHIE
/1 Beero| Kontpomshbre | [Tpaxtiueckue | A3Y1CHAA o0pa3oBaTeNIbHBIE PeCypChl
paboThI paboThI
71 MakcumansHoe 3Hauenne KIT/. Huxn KapHo 1 https://m.edsoo.ru/b4cb642e
72 Pemenue 3amau 1 https://m.edsoo.ru/9aee78d6
73 | DKoyoruvyecKkre acleKThl HCTIOIb30BaHUS TETNIOBBIX ABUTATEIICH. 1 https://m.edsoo.ru/5a484ad2
TemuoBoe 3arpsi3HEHUE OKPYXKAIOIIEH cpebl
74 Pemenue 3agau 1 https://m.edsoo.ru/6¢ccd613e
75 O06o0muieHne 1 cucTeMaTH3anus 3HAaHUHK 110 TeMe 1 https://m.eds00.1ru/619219d2
"TepmonnHamuka. TennoBble MaluHbL"
76 [TpomexyTouHas aTTectanus no reMe "TepMoInHaMUKa. 1 1 https://m.edsoo.ru/4ae6e963
TennoBbie MamIMHbBI"
77 [TapooOpazoBanue u koHaeHCalus. VicriapeHue 1 KureHue. 1 https://m.edsoo.ru/6338623¢
VY aenpHast TEMIOTa TapooOpa30BaHUs
78 HacpiienHble 1 HeHachleHHbIE Hapbl. KauecTBeHHas 1 https://m.edsoo.ru/87fbedd1
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHUS HACBIIIEHHOTO 1Mapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATYPbl KUTIEHUS OT IaBIICHUS B KUIKOCTH
79 | BnaxxnocTh Bo3ayxa. AOCONIOTHAS M OTHOCUTEINIbHAS BIAYKHOCTD 1 https://m.edsoo.ru/11ef332a
80 Pemenue 3agau 1 https://m.edsoo.ru/eda6d771
81 Tsépnoe teno. Kpucrammmueckue u aMmopgHbIe Tena. 1 https://m.edsoo.ru/dac86a9b
AHM30TpONUS CBOMCTB KPUCTAJIJIOB
82 | IlnaBneHue u KpucTaIM3aLuUs. Y 1eibHAas TEIUIOTA [UIABJIEHUSL. 1 https://m.edsoo.ru/blfe5Sdaf

Cybmumarys
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83 Hedopmaruu TBEpAOTO Tena. Pactsokenue u cxarue. CIaBur. 1 https://m.edsoo.ru/9195addc
Monyns FOnra. [penen ynpyrux nedopmarmii
84 | TermoBoe pacIIMpeHUE KUIKOCTSH U TBEPIBIX Tel. AHrapMoHM3M | | https://m.edsoo.ru/c4afd848
TETUIOBBIX KOJICOAHUI YaCTHII BEIIECTBA
85 [IpeobpazoBanue sHepruu B ha30BBIX MIEPEX0IaX 1 https://m.edsoo.ru/38b77981
86 YpaBHeHHe TerioBoro Oananca 1 https://m.edsoo.ru/187698ea
Ne Tema ypoxka KonnuectBo uacos Hara DNeKTpOHHBIE TUPPOBBIE
n/n Beero| Konrposshsie | [paxtuueckue | H3Y1CHAT o0pa3oBaTeNIbHbIE PECYyPChI
paboThI paboTHI
87 Pemenue 3agau 1 https://m.edsoo.ru/dd3bbc77
88 | IloBepxHocTHOE HaTskeHHe. KanwuisipHele sBneHus. J(aBnenue 1 https://m.edsoo.ru/1674aedf
01 ICKPUBIIEHHOM MOBEPXHOCTHIO kuaKocTu. Popmyna Jlamnaca
89| OO6006meHne U cucTeMaTH3aIys 3HaHHi 110 TeMe " ArperaTHbie 1 https://m.edsoo.ru/b86bcada
cocTossHUs BenlecTBa. Ma3zoBble nepexopl”
90 | KontponpHas pabota o Teme "ArperatHele COCTOSIHUSA BemlecTa.| | 1 https://m.edsoo.ru/637137ab
®da3oBbIe IEpex0/Ibl"
91 | Dnextpuzanus Ten U €€ NposBIEHUs. DIIeKTpUUecKkuil 3apsn. [Isa | 1 https://m.edso0.ru/d8239b91
BUJIA AIEKTPUUECKUX 3apsiioB. [I[pOBOTHUKY, TUIIIEKTPUKH U
MOy TIPOBOTHUKHU
92 DJIeMEHTAPHBIN AIEKTPUICCKUH 3apsil. 3aKOH COXPaHECHUS 1 https://m.edsoo.ru/3839a75¢
AIIEKTPUYECKOTO 3apsiia
93| B3saunmopeiicTBue 3apsaa0B. Toueunsie 3apsapl. 3akoH Kynona 1 https://m.edsoo.ru/22342ef5
94 Pemenue 3agau 1 https://m.edsoo.ru/77a9d457
95| Dnexrpuueckoe moje. Ero nefictBre Ha JIEKTpUUECKHUE 3apsiIbl 1 https://m.edsoo.ru/5f69d83a
96 | Hanpsoxk€HHOCTB 251ekTprueckoro mosis. [Ipoonsli 3apsa. Jluaum 1 https://m.edsoo.ru/ele8dbc4
HaANPsHKEHHOCTH dIIEKTpUdecKoro nois. OxHopoiHOe
ANEKTPUYECKOE T0JIe
97 [ToTeHManbHOCTB JIEKTPOCTATUYECKOTO NoJIs1. Pa3HOCTh 1 https://m.edsoo.ru/ae94dc27

IMOTCHIUAJIOB U HAITPSKCHUC
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98 | IloTeHnmanbHas FHEPTUs 3apsAia B DJIEKTPOCTATUIECKOM TOJIE. 1 https://m.edsoo.ru/5a9a6571
[ToTeHmIan AMEKTPOCTATHYECKOTO TIOJIS
99 CBs13b HANPSHKEHHOCTH MOJISL M PA3HOCTU OTEHLUATIOB JJIs1 1 https://m.edsoo.ru/9319289
AIIEKTPOCTATUYECKOTO TOJIS
100 [TpuHIUI CYTIEPIO3UIINU DTIEKTPUUECKHX MOJIei 1 https://m.edsoo.ru/1bd18654
101 Pemenue 3anau 1 https://m.edsoo.ru/163711ea
102| Ilone Toueuynoro 3apsna. [lone paBHOMEpHO 3apsiKeHHOM chepbl 1 https://m.edsoo.ru/cc734dce
No Tema ypoxka KonnuecTBo yacos Hata DIIeKTPOHHBIEC TTUPPOBHIC
/i Beero| Konrponsasie | Tpaktuueckue | H3Y9eHHA 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboThI
103 [Tone paBHOMEPHO 3apsiKEHHOTO 0 00BEMY mapa. [Tome 1 https://m.edsoo.ru/4677e463
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM MI0CKOCTH
104| IIpoBOIHUKH B AIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 1 https://m.edsoo.ru/a6229e4d
3apsI0B
105] JIu»neKTpUKH U MOIYIPOBOAHUKY B AJIEKTPOCTATUYECKOM I10J1€ 1 https://m.edsoo.ru/62476ad1
106| KonneHncarop. 21eKTpoEMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh 1 https://m.edsoo.ru/e7d2baf7
TUTOCKOTO KOH/ICHCATOpa
107 [TapannenbHoe coeTMHEHNE KOH/IEHCATOPOB 1 https://m.edsoo.ru/5aef8d69
108 [TocnenoBarensHOE COETUHEHNE KOHIEHCATOPOB 1 https://m.edsoo.ru/11bce646
109 DHeprus 3apsKEHHOT0 KOHJIEHcaTopa 1 https://m.edsoo.ru/235a28b8
110 Pemenue 3agau 1 https://m.edso0.ru/656b4b18
111| ABuxeHue 3apsiKeHHOM YaCTHUIIBI B OJTHOPOTHOM SJIEKTPUUYECKOM 1 https://m.edsoo.ru/b4b416¢7
nose
112 Pemenue 3agau 1 https://m.edsoo.ru/8321c4d4
113| O6001eHNe U crucTeMaTHU3aIs 3HaHUH 110 TeMe " DIEKTPUIECKOe 1 https://m.edsoo.ru/144d952f
nozie"
114 KoHnTposnbHas pabota 1o Teme "DiekTpuyeckoe mose" 1 1 https://m.edsoo.ru/8add4518
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115 Cuna Toka. [TocTostHHBIN TOK. Y CITOBHUS CYIIECTBOBAHUS 1 https://m.edsoo.ru/b6811413
MIOCTOSTHHOTO JJICKTPHUYECKOT0 TOKa
116 Hcrounuku Toka. Hanpsxenne u 9J1C 1 https://m.edsoo.ru/167f5ef5
117| 3akon Oma aJig ydyacTka Lenu. DJIEeKTPUIECKOE COIPOTUBIICHHUE 1 https://m.edsoo0.ru/953{39dd
118| 3aBUCHMOCTH COMPOTUBIICHUS OTHOPOIHOTO MPOBOTHHUKA OT €r0 1 https://m.edsoo.ru/1b983cba
JUTHHBI ¥ TJIOMIAH ITOTIEPEYHOTO CEYCHHUS
119 VY nenpHOE CONPOTHUBIICHHE BellecTBa. Pemenne 3amaq 1 https://m.edsoo.ru/12739db1
120| IlocnenoBaTenabHOE, NapAIIIEIbHOE, CMEIIAHHOE COSUHEHNE 1 https://m.edsoo.ru/ebd277dd
MIPOBOTHIKOB
No Tema ypoka KosnuectBo yacos Hata DIIeKTpOHHBIEC ITUPPOBHIC
/' Beero| Konrpomsasie | Ipaktuueckue | H3Y4eHuA o0pa3oBaTeNIbHBIE PeCypChl
paboThI paboThI
121 Pacu€r pa3BeTBIEHHBIX 2JIeKTpUUecKuX Lenei. [Ipasuna 1 https://m.edsoo.ru/e897cle3
Kupxroda
122 Pemenue 3anau 1 https://m.eds00.ru/9692cee’
123 PaGoTa snexrpuyeckoro Toka. 3akon Jxoyst —Jlenna 1 https://m.edsoo.ru/63fc1f6c
124 Pemenue 3agau 1 https://m.edsoo.ru/74312£57
125 MOIIHOCTB 3JIEKTPUYECKOT0 TOKA. TerioBas MOIHOCTD, 1 https://m.edsoo.ru/73ca2881
BBIJIEJIIEMasi Ha PE3UCTOpE

126 Pemenue 3amau 1 https://m.edsoo.ru/b4df8ee4
127 OJ1C 1 BHYTpeHHEE COTIPOTUBJICHUE NCTOYHMKA TOKA 1 https://m.edsoo.ru/14a99997
128 3axoH OMa /17151 IOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM LEnH 1 https://m.edsoo.ru/671f4cfc
129 Pemenue 3agau 1 https://m.edso0o.1ru/96ed9672
130 MOIIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/14ele7fc
131 KopoTkoe 3ambikanue 1 https://m.edsoo.ru/2e8399¢5
132 KoHaeHcatop B 11e1u MOCTOSTHHOTO TOKa 1 https://m.edsoo.ru/ca2d98fc
133 Pemenue 3anau 1 https://m.edsoo.ru/8be8dfbb
134|  Pemenwue 3aga4 1o Teme "[1oCTOSHHBIN AIEKTpUUECKUI TOK" 1 https://m.edsoo.ru/fbc71199
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135 Pemenue 3anau no teme "IlocTosSHHBIN 3N€KTpUYECKHt TOK" 1 https://m.edsoo.ru/fd84564f
136| Pemenue 3anau o teme "[1oCTOSHHBIN 3JIeKTpUUECKHUI TOK" 1 https://m.edsoo.ru/e9bf8c7d
137 O06o00mmenne U cucTeMaTu3anus 3HaHui no teme "[locToIHHbBIN 1 https://m.edsoo.ru/b312753¢
AIEKTPUUECKUN TOK"
138| HWrorosas nmpomexxyTouHas arTectarus mo teme "llocTossHHbII 1 1 https://m.edsoo.ru/3b3e6264
ANEKTPUIECKUN TOK"
139 DnekTpuyeckas IPOBOJUMOCTD PA3IMYHBIX BEIIECTB. 1 https://m.edsoo.ru/74ce9638
DnexkTpuueckuil Tok B MeTaiax. CBepX1npoBOIUMOCTb
140| DnexTpuueckuil TOK B pacTBOpax U paciuiaBax 3JIEKTPOJIUTOB. 1 https://m.edsoo.ru/166c3e3 1
3axonsl ®apanes A 3JIEKTpoIn3a
Ne Tema ypoka KonnuectBo yacos Mara DJeKTpOHHBIE UPPOBBIE
n/n Beero| Kontponshsie | [Tpaxtuueckue | H3YICHAT o0pa3oBaTesIbHbIE PECYPCHI
paboThI paboTHI
141 DNIeKTpUYECKHI TOK B ra3ax. [lmazma 1 https://m.edsoo.ru/fd1c76c4
142 DJEeKTpUUECKU TOK B BakyyMme. BakyyMHbIe TpuOOpbI 1 https://m.edsoo.ru/51313dfd
143 DIIEKTPUYECKHUI TOK B IOYITPOBOTHHKAX 1 https://m.edsoo.1u/369¢2523
144 [TomympoBOTHUKOBBIE TPUOOPEI 1 https://m.edsoo.ru/34bfc1c9
145 duznueckuit NpakTUKyM 1o Teme "M3mepenue cuibl Toka U 1 1 https://m.edsoo.ru/887a812f
HaNpsHKEHUS B LEMH OCTOSHHOTO TOKA MPH IMOMOIIX aHAJIOTOBBIX
1 T (QPOBBIX U3MEPHUTEIBHBIX MPUOOPOB" WK "3HAKOMCTBO C
dpoBoi 1aboparopueii no pusuke. [Ipumepsr n3mMepenus
(GU3NYECKUX BEJTMYUH NP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB"
146| Pusnyeckuil IpakTUKyM 10 Teme "M3ydyeHne HepaBHOMEPHOTO 1 1 https://m.edsoo.ru/d3{b8243
JIBIKEHUS C LIEIBIO OIPEeIIeHHs] MTHOBEHHOM cKopocTh"
147| ®usnueckuil MpakTUKyMm 1o teme "M3MmepeHue ycKkopeHus npu 1 1 https://m.edso00.1u/6264b28¢c

MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBIDKEHHUH 110 HAKJIOHHOM
mockocT" wnn "HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU
IIPU PaBHOYCKOPEHHOM JIBUKEHUU"
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148

®uznueckuil MpakTUKyM 1o Teme "M3Mepenne yckopeHust
cBOOOTHOTO TIafeHus" win "M3yueHnue ABMKCHUS Tea,
OpOILIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/b393dcb4

149

dusnueckuil npakTukyM 1o teme "M3yueHue qBUKEHMs Tea o
OKPYHOCTH C IIOCTOSIHHOM 1O MOJIYJIIO CKOPOCTBIO" WK
"HccnenoBanue 3aBUCHMOCTH MTEPHOIa OOPAIEHUS KOHUYECKOTO
MasiTHHUKA OT €T0 MapaMeTpoB"

https://m.edsoo.ru/a517142e

150

®dusnueckuil npaktukym mno teme "Msmepenue
PaBHOJICHUCTBYIOIICH CHUJIBI IPU JBUKEHUU OpyCKa M0 HaKJIIOHHON
wiockoct" win "IIpoBepka rumnoTe3sbl 0 HE3aBUCUMOCTH BPEMEHU
JBIDKEHUS OpyCKa 10 HAKJIOHHOM MJIOCKOCTH Ha 3aJlaHHOE
paccTosiHue OT ero Macch”

https://m.edsoo.ru/51e399ac

/1

Tema ypoxka

Kommuectso

JacoB

Bcero

KoHTponbHbIe
paboThI

[IpakTnyeckue
paboThI

Jara
HA3y4ECHUS

OneKTpoHHbIE HU(POBHIE
00pa3oBaTeNIbHBIC PECYPCHI

151

dusnueckuil npakTukyM no teme "McciaenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOZHUKAIOUIUX B IPY>KUHE U PE3UHOBOM 00pasIie,
ot ux aedopmanun" win "Vzydyenue IBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON yepe3 JIETKuii 6J10K"

1

https://m.edsoo.ru/9e£82992

152

dwuznveckuii mpakTukym mno teme "M3mepenue kodpduimenra
TPEHHUS 110 BEJIMYMHE YIIIOBOro ko3 duiineHTa 3aBUCUMOCTH
Frp(N)" wnu "VccnenoBanue NBIKEHUS OpyCKa MO0 HAKIIOHHOM
TJIOCKOCTH C MIEPEMEHHBIM KO3 PHUIIEeHTOM TpeHus" uiu
"N3yueHue 1BUKEHUS Tpy3a Ha Baly C TpeHUEM"

https://m.edsoo.ru/e6¢f8b17

153

®usznyeckuil mpakTUKyM 1o teme "McciaegoBanue ycioBHii
paBHOBecHsI TBEPIOTO TeNa, UMEIOUIETO OCh BpallleHUs" UIu
"KoHcTpynpoBaHue KpOHIITEHHOB U PAaCUYET CUJI YIIPYTOCTH" MITH
"N3yueHune ycTOWYMBOCTH TBEPIOTO TeJa, UMEIOLIETO IUIOIAlb
ornopsI"

https://m.edsoo.ru/12559634
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154

@u3nyecKkuil MpakTUKyM 110 TeMe "M3MepeHune nMiryiibca Tesa 1no
TOpPMO3HOMY ITyTH" Wi "M3MepeHne Cuibl TATH, CKOPOCTH
MO/JIENIN HIIEKTPOMOOHIISL M MOIITHOCTH CHUJIBI TATH" WIIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanue cCOXpaHEHUs UMITYJIbCa IPU YIIPYTOM
B3aumoieicTBum" win "M3MepeHre KUHETUYECKOW SHEPTUHU Tella
110 TOPMO3HOMY ITyTH"

https://m.edsoo.ru/92e75337

155

dusnuecKkuil pakTUKyM 10 Teme "V3yueHne n30TepMUIecKoro
npoiiecca (peKOMEH0BaHO UCIOIb30BaHUE LU(POBOI
naboparopun)" win "M3yueHrne n30XOpHOTo mpoiiecca’ uiu
"N3yuenue nzobapHoro npouecca" unu "lIpoBepka ypaBHeHUs
COCTOSIHUS"

https://m.edsoo.ru/2cc45366

156

®u3nYeCKuil MpakTUKyM 1o TeMe "M3MepeHne yaenbHoi
teroéMkocTy" nin "HccnenoBanue mpouecca OCThIBAHUS
BemecTBa" wim "MccnenoBanue annadbaTHOTO mporiecca uitn

https://m.edso0.ru/64769b23

/11

Tema ypoxka

KomnnuectBo

4aCoOB

Bcero

KontposibHbie
paboThI

[TpakTuueckue
paboThI

Jara
W3YYCHUS

OneKkTpoHHBIE I(POBBIE
o0pa3oBaTeIbHbIE PECYPChI

"N3ydeHne B3aNMOCBS31 YHEPTUHA MEKMOJIEKYIIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUIIEHUS KUIKOCTEH"

157

Pu3nyecKuil NPakTUKyM 10 TeMme "M3ydeHne 3aKkoHOMEpHOCTEN
ucnapenus xuakocrei" ninm "M3mepenue yaenbHOM TEIIO0Th
miaByieHus abpAa" uin "M3ydeHne cBOMCTB HACHIIEHHBIX MapOB"
win "M3MepeHne abCOMOTHOM BIAYKHOCTH BO3/IyXa U OIICHKA
Macchl mapoB B nomemnienun". Mamepenne kosdummenta
MMOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/6518def5
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158

dusnueckuil mpakTukyM 1o reme "HabmoaeHne npeBpaiieHus
SHEPrUU 3apsHKEHHOT0 KOHJIEHCATOpa B SHEPTUIO U3ITyUEHUS
ceeroauona" i "M3yuenue npoTekaHus ToKa B LIENH,
cozepxkanier konaencatop' wim "Pacnpenenenne pa3HoCTH
MNOTEHIIMAJIOB (HANPSKEHHUs1) TPH TOCIIEJ0BATEIIbHOM COEAMHEHUH
KOHJIEHCATOPOB"

https://m.edsoo.ru/8ab6f191

159

dusnueckuil npakTukyM 1o teme "McecnaenoBanue CMEMaHHOTO
coeMHeHus pe3nucTopoB" unu "M3mepenue yaeapHoro
CONpPOTHUBIIEHUS TPOBOAHUKOB" niu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA OT HAIPsDKEHUS JUISI TaMIIbl HaKaTHUBaHUs"

https://m.edsoo.ru/689acfde

160

®dusnueckuii mpakTukyM no reme "Habmoaenue snektponuza’
i "M3Mepenue 3apsiaa oTHOBAaJIEHTHOTO HOHA" WITH
"UccnenoBanue 3aBUCUMMOCTH CONPOTUBIIEHUS] TEPMOPE3UCTOPA
ot remrniepaTypsl" uian "CHsATHE BOJIbT-aMIIEPHON XapaKTePUCTUKU
auona”

https://m.edsoo.ru/d12ec827

161

PezepBHblil ypok. O06001IeHIE M CUCTEMATH3AIHS 3HAHUI 110 TeMe
"Kunemartuka"

https://m.edsoo.ru/c1cd6683

162

PeseprHblil ypok. O0001IEHNE U CUCTEMAaTH3AIHS 3HAHUN 110 TeMe
" lnHamuka"

https://m.edsoo.ru/3e83a7a7

163

PesepBHblil ypok. O6001IeHIE ¥ CUCTEMAaTH3AIHs 3HAHU 110 TeMe
"Cratuka TBep10ro Tena"

https://m.edsoo.ru/f1dde229

/11

Tema ypoka

Koanuectso

JacoB

Bcero

Kontposnbhbie
paboThI

[TpakTueckue
paboThI

[arta
W3YyYEHUS

DNeKTpOHHBIE UPPOBBIE
o0pa3oBaTeIbHbIE PECYPChI

164

PesepsHblil ypok. O00011I€HNE U CUCTEMATU3a1IMs 3HAHUH 110 TeEMe
"3aKOHBI COXpAaHEHHS B MEXaHUKe"

https://m.edsoo.ru/fftfdfb9

165

PesepBubIil ypok. O0001IeHNE U CHCTeMAaTH3aUs 3HAHUMA 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKHUHETUYECKON TEOPUH"

https://m.edsoo.ru/1eb17193

166

PesepsHblil ypok. O0001I€HNE U CUCTEMATU3a1IUs 3HAHUH 110 TeEMe
"Tepmonunamuka. TennoBble MalIuHbI"

https://m.edsoo.ru/491db95e
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PezepBHblit ypok. O6001IeHHE U CUCTEMATH3alMsI 3HAaHUM 110 TeMe
"ArperaTHble cocTosiHUS BelecTBa. dDa3oBbie nepexos”

https://m.edsoo.ru/376bbe7d

168

PesepBHblil ypok. O0001IeHNE U CUCTeMATH3alIUs 3HAHUH 110 TeMe
"DnexTpuueckoe mnoie"

https://m.edsoo.ru/a3a31db5

169

PeseprubIil ypok. O0001IeHNEe U cHCTeMaTH3allUs 3HAHUH TI0 TeMe
"[locTOsIHHBIN AMEeKTpUYeCKUi TOK"

https://m.edsoo.ru/dbdb4728

170

PeseprubIil ypok. O0001IeHNE U cCHCTeMaTH3allUs 3HAHUH TI0 TeMe
"Toku B pa3iIn4HbIX cpeaax”

https://m.edsoo.ru/e7d63912

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

170

16
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11 KUIIACC

Ne Tema ypoka KomnuecTBo 1yacos Mara DnexTpoHHbIEe HU(POBHIE
n/n Beero| Koutponshsie | TIpaxTiueckue | 13YICHAS 00pa3oBaTesbHbIE PECYPChI
paboThI paboThI
1 B3aumonelicTBue NOCTOSHHBIX MATHUTOB U IIPOBOJJHUKOB C 1 https://m.edsoo.ru/d726192d
TOKOM. MarnutHoe nosie. ['unoresza Amnepa
2 BexTop MmarautHoO# unaykuuu. [IpuHnun cyneprno3unuu 1 https://m.edsoo.ru/275747de
MAarHUTHBIX oJeH. JIMHUKM MAarHUTHOM MHIYKLIMU
3 MaruauTtHoe 1ose IpoBoJAHMKa ¢ TOKOM. OnbIT Dpcrena 1 https://m.edsoo.ru/3783fflc
4 Cuna Amriepa, €€ HanpaBJICHUE U MOJTYJIb 1 https://m.edsoo.ru/6t5427ta
5 | I[IpumeHeHue 3akoHa AMIiepa. DIEKTPOU3MEPUTENbHBIE MPUOOPHL.| 1 https://m.edsoo.ru/d4 1efee2
Pemenue 3amau https://m.edsoo.ru/3b3f7d6a
6 BxoaHoi1 KOHTPOJIb 3HAHUI 1 1
7 Cuna Jlopenua, e€ HanpaBlieHHUE U MOyJIb. J|BUXKEHUE 1 https://m.edsoo.ru/aa8de148
3apsHKEHHON YacTULIBI B OJHOPOJHOM MarHUTHOM TOJIe
8 Pemenue 3anau 1 https://m.edsoo.ru/8c783d83
9 Pa6ota cwel Jlopeniia 1 https://m.edsoo.ru/2bef64d7
10 Pemrenue 3agau 1 https://m.edsoo.ru/e517b23e
11 MaruutHoe noiie B Beuiectse. @eppoMarHeTHKy, napa- u 1 https://m.edsoo.ru/2a8cc173
JMaMarHeTUKU
12 OcHOBHBIE CBOMCTBA (peppoMarHeTukoB. [[pumenenmne 1 https://m.edsoo.ru/bc26694b
(beppoMarHeTHKOB
13 Pemenne 3agau no reme "MarnutHoe nose" 1 https://m.edsoo.ru/1faac6ab
14 Pemenue 3amay o reme "MaruurtHoe mnoie" 1 https://m.edsoo.ru/29cfabed
15 SIBnenue 3neKTpoMarHuTHOM MHyKIuu. [loTok BekTopa 1 https://m.edsoo.ru/d7679bea
MarHUTHON UHIyKIIUU
16 OC nnaykuuu 1 https://m.edsoo.ru/1b88d334
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Ne Tema ypoka KomnuecTBo yacos Jara DJEeKTpOHHBIEC IUPPOBHIE
/1 Beero| Koutpormbsre | [paxrideckue | H3Y4CHHA 00pa30oBaTeNbHbIC PECYPCHI
paboTHI paboTHI
17 3aKOH 3JIeKTpOMarHuTHOM nHAyKumu Papanes 1 https://m.eds00.1u/92685f5b
18 Buxpesoe anexrpuueckoe noiue. Toxku Dyko 1 https://m.edsoo.ru/b4a53967
19 OJ1C UHIYKIMH B JBUKYIIMXCS MPOBOJHUKAX 1 https://m.edsoo.ru/c7d9b182
20 Pemrenue 3anau 1 https://m.edsoo.ru/dc7934d1
21 [TpaBumno Jlenma 1 https://m.edsoo.ru/9b41ef5d
22 | UunyktuBHOCTh. KaTyiika MHYKTUBHOCTH B LIETIH IOCTOSIHHOTO 1 https://m.edsoo.ru/7¢53bb14
TOKa
23 SBnenue camounaykuuu. 3/1C caMonHayKIMn 1 https://m.edsoo.ru/bb32479c¢
24 OHeprusi MAarHUTHOTO T10JIS1 KATYIIKH C TOKOM. 1 https://m.edsoo.ru/2f6d1de5
DneKTpOMarHUTHOE I10J1e
25 Pemenue 3amau 1 https://m.eds00.1u/e9999345
26 O06o001eHne U cucTeMaTH3alus 3HAaHUH 110 TeMe 1 https://m.edsoo.ru/f37ce6e9
"DnexTpoaguHamMuKa"
27 KoHnTtposnbHas paboTa nmo teme "IneKTpoauHaMuKa' 1 1 https://m.edsoo.ru/f622357¢
28 Kone6arensHas cucrema. CBOOOAHbIE KOECOAHMS. 1 https://m.edsoo.ru/23be4aa2
["apmoHunveckue koineOanus
29 | Kunematuyeckoe U TMHAMUYECKOE OMTUCAHHE KOJIeOATEeIbHBIX 1 https://m.edsoo.ru/11414644
JBYOKEHUH
30| OuepreTuueckoe onvcaHue. BoIBOJ TMHAMUUYECKOTO OMTUCAHUS 1 https://m.edsoo.ru/78dab8e1
rapMOHUYECKHMX KOJICOAaHUH M3 X DHEPreTHICCKOTO U
KHHEMaTUYECKOTO OMUCAHUS
31 Amiuntyza u ¢asa konedaHui 1 https://m.edsoo.ru/alaccd22
32 [Tepuona u yactora konebanuid. [lepro MaabIx CBOOOTHBIX 1 https://m.edsoo.ru/feff9e52
Kosie0aHuii MaTeMaTHIecKoro MasiTHUKA. [lepros cBOOOTHBIX
KoJIeOaHH TIPY>KUHHOTO MasiTHUKA
33| 3aryxaromue kojebanus. BeiHy)aeHHbie konebanus. Pezonanc 1 https://m.edsoo.ru/718e4134
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Ne Tema ypoka KomnuecTBo yacos Jara DJEeKTpOHHBIEC IUPPOBHIE
/1 Beero| Koutpormbsre | [paxrideckue | H3Y4CHHA 00pa30oBaTeNbHbIC PECYPCHI
paboTHI paboTHI
34 ABTOKOJICOAHUS 1 https://m.edsoo.ru/al3b26a7
35 Pemenue 3anau 1 https://m.edsoo.ru/fa6e4773
36 | Ypok-koHpepeHius "MexaHnueckue KoeOaHus B My3bIKaJTbHBIX 1 https://m.edsoo.ru/2315377b
MHCTpyMeHTax"
37 | O6o6meHne U cUCTeMaTU3aIMsI 3HAaHUH 110 Teme ""MexaHudeckue 1 https://m.edsoo.ru/c95a653a
KoneOanus"
38 DnekTpoMarHuTHBIC Kosebanus. KomebaTenpbHbIN KOHTYD 1 https://m.edsoo.ru/9de437bf
39| ®opmyna Tomcona. CBsi3b aMIUIUTYbI 3apsijia KOHAEHCATOpA C 1 https://m.edsoo.ru/37e9197¢c
aAMIUTUTYION CHIIBI TOKA B KOJIEOATEITbHOM KOHTYpE
40 3aKOH COXPaHEHHUS YHEPTHH B UCATHHOM KOJIebaTeTbHOM 1 https://m.edsoo.ru/7e7b565a
KOHTYpE
41| 3atyxaromiue IeKTpOMarHUTHbIE KoyieOaHus. BIHY K IeHHbIE 1 https://m.edsoo.ru/9add67db
3JIEKTPOMAarHUTHbIE KoJeOaHus
42 | IlepeMeHHBIii TOK. Pe3ucTop 1 KOHAEHCATOp B LIENU epeMeHHoro | 1 https://m.edsoo.ru/7db57a72
TOKa
43 Karymika uHIyKTHBHOCTH B LIETIH IIEPEMEHHOTO TOKa 1 https://m.edsoo.ru/e922e141
44 3akoH OMa i 3JeKTPUUYECKOM e MEPEMEHHOI0 TOKa 1 https://m.edsoo.ru/1dc56alf
45| MomHoCcTh IEPEMEHHOTO TOKA. AMIUTUTYTHOE U ACHCTBYIOIICE 1 https://m.edsoo.ru/ddab957f
3HAYEHUE CHJIBI TOKA M HAMIPSKCHHUS
46 Pe3onaHc B aneKkTpryUecKoi 1enu 1 https://m.edsoo.ru/bc158ffc
47 Pemenue 3agau 1 https://m.edsoo.ru/cf7c45¢c1
48 Wneanbublif Tpanchopmarop. IIponsBonctso, nepenaya u 1 https://m.edsoo.ru/9ae7b7d6
noTpeOIeHne IEKTPUIECKON SHEPTrUu
49 DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOJICTBE IJEKTPOIHEPTUU. 1 https://m.edsoo.ru/9t737d7e

Ky.]'IBTypa HCIIOJIb30BAaHUA SJICKTPOSHECPI'UH B MMOBCEHEBHOM
KU3HU
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Ne Tema ypoka KomnuecTBo yacos Jara DJEeKTpOHHBIEC IUPPOBHIE
/1 Beero| Koutpormbsre | [paxrideckue | H3Y4CHHA 00pa30oBaTeNbHbIC PECYPCHI
paboTHI paboTHI
50 Pemenue 3anau 1 https://m.eds00.1ru/883d6693
51 Pemenue 3amau 1 https://m.edsoo.ru/f9a9d849
52 O060011IeHHE U CUCTEMATA3AINS 3HAHUHN 10 TEME 1 https://m.edsoo.ru/e9936e87
"DIeKTpOMarHuTHbIC KOoJeOanus"
53| MexaHn4ecKkHue BOTHBL. XapaKTEPUCTHKHA MEXaHUYECKUX BOJIH 1 https://m.edsoo.ru/6a4b4a22
54 CBolicTBa MEXaHUYECKHUX BOJIH 1 https://m.edsoo.ru/d286ca54
55 3ByK. XapaKTEepUCTHKH 3ByKa 1 https://m.edsoo.ru/ee4112c2
56 | UndpasByk u yabrpa3Byk. lllymMoBoe 3arpsi3sHeHHE OKpYyKatoLIei 1 https://m.edso00.ru/57849551
cpensbl
57 Pemenue 3agau 1 https://m.eds00.1ru/9494735f
58 | DnekTpoMarHuTHBIEC BOIHBL. M3mydeHne 3eKTpOMarHuTHBIX BOTH| | https://m.edsoo.ru/95e5e8fc
59 DHeprus 3JIeKTPOMarHuTHIX BOJTH. CBOMCTBA 1 https://m.edsoo.ru/a678b211
AJICKTPOMATHUTHBIX BOJH
60 [Ikana 31eKTpoMarHuTHeIX BOJIH. [Ipumenenue 1 https://m.edsoo.ru/blc7ec5d
ANEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY
61 [TpuHIUTIBEI paANOCBSI3H U TEIEBUACHUA. Pagronokanus. 1 https://m.edsoo.ru/c7111d5c¢
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
62 Kontponbnas padota o teme "Konebanus u BOTHBI" 1 1 https://m.edsoo.ru/4a13d478
63 CgeT. 3aKOH IPAMOJIMHEHHOTO pacpoCTpaHEHHUs CBETA 1 https://m.edso0.ru/ba296896
64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA MPSIMOIUHEHHOTO 1 https://m.edsoo.ru/f44c485¢
pacnpocTpaHeHus CBETa
65 Otpaxenue cBera. [Lmockoe 3epkano. Cheprudaeckoe 3epKaio 1 https://m.edsoo.ru/c288a5b5
66 [Ipenomiienue cBeta. AOCONIOTHBIA U OTHOCHTEIIbHBIN 1 https://m.edsoo.ru/583142d3
nokasaresb npenomiieHus. [loHoe BHyTpeHHEe OTpaKeHHE.
[IpenenbHbIi Yyroi NOJHOTO BHYTPEHHETO OTPAKESHHS
Ne Tema ypoxka KonnuectBo uacos Hata DJIEKTPOHHBIC TUPPOBBIE
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/I Bcero| Konrponbnbie | [IpakTideckue | U3YYCHIs | 00pa30BaTeNbHBIC PECYPCh
paboThI paboThI
67 Pemenue 3aay Ha npuMEHEHUE 3aKOHOB OTPAKEHUS U 1 https://m.edsoo.ru/14636c9b
NpEeIOMIICHUS CBETa
68 Xon nyueii B npusme. ucnepcus ceera. CloKHBIM COCTaB 1 https://m.edsoo.ru/182d32ee
Ocnoro ceera. Llser
69 JInn3el. DokycHOE PacCTOSHUE U ONITUYECKAs CHJIA JINH3BI 1 https://m.edsoo.ru/8c7e¢9337
70 | [TocTpoenue u3o0pakeHUH B IMH3aX U UX cUCTeMaxX. YBenuueHue | 1 https://m.edsoo.ru/c3f324ce
JIMH3bI
71 | Pemienue 3a7a4 Ha IOCTPOEHUE U300PAKEHUI, ITOJTy4aeMBbIX C 1 https://m.edsoo.ru/d67¢c1148
MIOMOIIIBIO JINH3
72 ['ma3 xak onTuyeckas cucrema 1 https://m.edsoo.ru/8d2dea84
73 Pemenue 3amay. [Ipeaenpl pUMEHUMOCTH T€OMETPHUECKOM 1 https://m.edsoo.ru/1d79¢d32
OTITHKH
74 CKOpOCTb CBETA U METOJIBI €€ U3MEPCHHUS 1 https://m.edsoo.ru/1¢94484c
75 Hucnepcus csera 1 https://m.edsoo.ru/178d9676
76 WnTepdepenuus ceera 1 https://m.edsoo.ru/c6611a7d
77 | KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS HAOIIOI€HUS] MAKCUMYMOB U 1 https://m.edsoo.ru/d8776167
MHUHAMYMOB
78 [Tpumenenue uaTephepeHINN 1 https://m.edsoo.ru/c9dfcfal
79 [IpomexxyTounas arrectanus 1o reMe: «ONTuKa 1 1 https://m.edsoo.ru/1efa64cf
80 Judpaknus ceera 1 https://m.edsoo.ru/2a48a5¢7
81 HudpakimonHas pemérka. Y ciaoBue HabIIOASHUS TTIaBHBIX 1 https://m.edsoo.ru/b37d1ec7
MaKCHMYMOB
82 Pemtenue 3agau 1 https://m.edsoo.ru/b193f19d
83 [ToniepeynocTs cBeTOBBIX BOJH. [lomsipu3anus cBera 1 https://m.edsoo.ru/5bce1d95
84 Pemenue 3agau 1 https://m.edsoo.ru/bbc11178
85 CBeTOBBIC SIBJIICHHS B IPUPOJIC 1 https://m.edsoo.ru/56d84bb5
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Ne Tema ypoka KomnuecTBo yacos Jara DJEeKTpOHHBIEC IUPPOBHIE
/1 Beero| Koutpormbsre | [paxrideckue | H3Y4CHHA 00pa30oBaTeNbHbIC PECYPCHI
paboTHI paboTHI
86 Pemenue 3anau 1 https://m.eds00.1u/82697d84
87 O06o0menne 1 cucTeMaTH3amys 3Hanuii mo teme "OnTuka" 1 https://m.edsoo.ru/ec59c415
88 ['panu1Ibl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI 1 https://m.edsoo.ru/2266a%e8
AIIEKTPOAMHAMUKH M MIPHHIIUT OTHOCUTEIHHOCTH
89 [Toctynatel criennaibHONH TEOPHUH OTHOCUTEIIBHOCTH 1 https://m.edsoo.ru/c79dalc4
90 IIpocTpancTBeHHO-BpeMeHHOM nHTEpBail. [Ipeodpa3oBanus 1 https://m.edsoo.ru/65f1eff3
Jlopenua. YcnoBue npuduHHOCTH. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMe/JIeHUE BPEMEHU U COKpPAIICHNE JITUHBI
91 DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTUIIBI 1 https://m.edsoo.ru/1d1c9413
92 CBs13bp MaccChl C SHEPIUEN U UMITYIbCOM PEIATUBUCTCKON 1 https://m.edsoo.ru/591443c4
YaCTUIIBI. DHEPTHS TTOKOS
93 PaBHOBECHOE TETIIOBOE U3ITyUYEHUE 1 https://m.edsoo.ru/4eeab85c
94 3axoH cMmemenus Buaa 1 https://m.edsoo.ru/eleebabb
95 I'mnortes3a M. [1nanka o kBaHTax. GOTOHBI 1 https://m.edsoo.ru/8da3etb3
96 DHeprus U UMITyJIbC (poToHA 1 https://m.edsoo.ru/faf3f546
97| ®otoaddext. OmpiTel A. I'. CTonmerosa. 3akons! hoTorddexTa 1 https://m.edsoo.ru/d3b57d7e
98 | YpaBuenue DitHmeitHa s poroaddekra. "KpacHas rpanumna” 1 https://m.edsoo.ru/bca25d3c
dotorddexra
99 Jasnenue cera. OnbiTel I1. H. JIeGenera 1 https://m.eds00.ru/9139¢8d6
100 BosnHoBbIe cBOICTBA YaCTHIL 1 https://m.edsoo.ru/22dc465f
101| Bomusl ne bpoiinsa. Jlnvnaa BostHb! 1e bpoitns u pazmeps o0mactu 1 https://m.edso0.ru/f98b63b9
JIOKaJIM3aIH ABIDKYIIEHCS YaCTUIIBI
102 KopnyckynsipHO-BOTHOBOW Tyaii3M 1 https://m.edsoo.ru/2bbe2ce4
103 Judpakuus 37eKTPOHOB Ha KPUCTaJLIAX 1 https://m.edsoo.ru/7123ee6b
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104

Crnenuduka uzmMmepeHuii B Mukpomupe. COOTHOIIECHUS
Heonpeaenénnoctel I elizendepra

https://m.edsoo.ru/25ed1158

Ne Tema ypoka KomngecTBo yacos [ara DIIEeKTpOHHBIEC U(PPOBHIS
/i Beero| Koutpossusie | TIpakTiueckue | 13YCHAS 00pa3oBaTebHBIC PECYPCHI
paboThI paboThI
105 Pemenue rpaduueckux 3agau 1 https://m.edso0.ru/2526925c
106 Pemenue pacu€THBIX 3a1a4 1 https://m.eds00.1u/2491927¢c
107 Konrponsnas padora no remam: "Ocnossl CTO", 1 1 https://m.edsoo.ru/9b44f6ct
"KopnyckynspHO-BOJIHOBOU Ayanu3M"
108 OneIThI IO UCCIIEIOBAaHUIO CTpOeHUs aTtoMma. [lnanerapHas 1 https://m.edsoo.ru/a7ad8e6c
MoJenb atoMa Pesepdopna
109 [Toctynarts! bopa 1 https://m.edsoo.ru/e6ab4282
110  Bupsl ciektpoB. CrieKTp ypOBHEH 3HEPTHH aTOMa BOAOPOAA 1 https://m.edsoo.ru/f2ebbf7d
111 CrioHTaHHOE U BBIHYK/IEHHOE U3JTy4Y€HHUE CBETa 1 https://m.eds00.ru/95859134
112 Jlazep 1 https://m.edsoo.ru/3eca94ef
113 Hyxnonnas monens siapa I'eizenoepra-MBanenko. 3apsia u 1 https://m.edsoo.ru/14b36343
MaccoBoe yucio sapa. M3otonsl. PagnoaktnBHOCT
114| 3akoH paanoakTUBHOTO pacnaja. CBoicTBa HOHU3UPYIOLIETO 1 https://m.edsoo.ru/1decd299
U3JIydeHus. BiusHue paguoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
Ho3umeTtpust
115] DHeprust cBsi3u HYKJIOHOB B sifipe. SAnepubie cuibl. Jledpext macepr| 1 https://m.edsoo.ru/3736a9da
anpa. Snepuasie peakuun. SnepHeie peaktopsl. [Ipodiemsl
YIPaBIIEMOT0 TEPMOSICPHOTO CUHTE3a. DKOJIOTHYECKHE ACTIEKThI
pa3BUTHSL AJIEPHON YHEPTETUKU
116| Metoabl perucTpaluy 1 UCCIEIOBAHUS HIEMEHTAPHBIX YaCTHII. 1 https://m.edsoo.ru/e44f761d

DyHIaMeHTaIbHbIE B3aUMOJICHCTBUSA. baproHbl, ME30HBI 1
nentoHsl. [Ipencrasnenne o CtanaaptHoit mogenu. Kapk-
TJIFOOHHAsT MOJIEIb aJ[POHOB

117

®dusuka 3a npeaenamu CtangaptHoi mojenu. TémHas maTepus u
TéMHas sHeprus. EquHcTBO hr3nueckoi kapTUHbI MUpa

https://m.edsoo.ru/35bb53d5
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118

DTansl pa3sBUTHA aCTPOHOMUH. 3HadeHUE ACTpOHOMUU

https://m.edsoo.ru/423783cb

Ne Tema ypoka KonugectBo yacoB Hara DJEeKTpOHHBIE IUPPOBBIE
n/n Beero| Konrponbisre | [paxtiueckue | H3Y1CHAT 00pa3oBaTeNbHbBIE PECYPChI
paboThI paboTHI
119] IIpuMeHMMOCTb 3aKOHOB (PU3UKH AJI OOBSICHEHUS IPUPO/IBI 1 https://m.edsoo.ru/81d38a33
KOCMHYECKUX 00BEKTOB. MeTOIbI aCTPOHOMUYECKHUX
HUCCIIEIOBAaHUHI
120 CoBpeMEHHbIE ONITUYECKUE TEIECKOMBI, PAJUOTENIECKOIIBL, 1 https://m.edsoo.ru/46d173d5
BHeaTMoc(epHast aCTpOHOMHUS
121| Bun 3Bé3nHoro Heba. Co3Be3qus, spKue 3BE3/IbI, TUTAHETHI, NX 1 https://m.edsoo.ru/18f19aal
BUJIUMOE JIBUKEHUE
122| Conneunas cuctema. Connre. CojiHeuHast akTUBHOCTD. MICTOYHUK 1 https://m.edsoo.ru/9falfd12
sHepruun CoJiHIa U 3BE3]T
123 3BE3/1b1, X OCHOBHBIE XapaKTEPUCTUKH. J[narpaMma 1 https://m.edsoo.ru/f9cf5{%e
"CEeKTpaAJIbHBINA KJIaCC — CBETUMOCTB"
124 3Be3bI IIIaBHOM HOCIEI0BATEILHOCTH 1 https://m.edsoo.ru/d6bc6679
125| BuyTtpeHnHee cTpoeHue 3B€311. CoOBpeMeHHbIE PEACTABICHUS O 1 https://m.edsoo.ru/dd8d1158
MPOUCXOXKACHUU U 3Botolnu CoslHIA U 3BE311. DTallbl )KU3HU
3BE3
126| Muneunslii [Iyts — Hama ["anaktuka. Tunsl ranaktuk. Y€pHeie 1 https://m.edsoo.ru/4a74c5e4
JIBIPBI B SITPaX TaJaKTHUK
127| Bcenennas. Pacmupenne Beenennoil. 3akon Xa66ina. Teopus 1 https://m.edsoo.ru/18796396
bonpmioro B3peiBa. PennkroBoe usiydeHue
128 MacmrabHas cTpykrypa Beenennoit. Meraranaktuka 1 https://m.edsoo.ru/168edd8a
129 Hepeménnsie npo0aeMbl aCTPOHOMUH 1 https://m.edsoo.ru/b41cdfcb
130| ®usnueckuii npaktukyM mno teme "HccaenoBanue MarHuTHOTO 1 1 https://m.edsoo.ru/75a7a2c9

MOJISI MOCTOSIHHBIX MarHuToB" wiu "HMccnenoBanyue cBOWCTB
dbeppomarnerukoB" i "MccrnenoBanue 1eiCTBUS MOCTOSTHHOTO
Mar"ura Ha paMKy ¢ TOKOM"
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131| ®usuveckuii mpakTukym 1o teme "M3mepenue cuiabl Ammepa” 1 1 https://m.edsoo.ru/9e1bd76a

niu "M3ydeHne 3aBUCUMOCTH CUIIBI AMIIepa OT CHJIBI TOKA'" WU
Ne Tema ypoka KomnuecTBo yacos Mara DnexkTpoHHbIEe HU(POBHIE
n/n Beero| Koutposbshsre | TIpakTideckue | 13YICHAS 00pa3oBaTeNbHbIE PECYPCHI

paboThI paboThI
"OnpeneneHre MarHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHHUS
cuiibl Amrepa"
132 ®usnyeckuil npakTukyM 1o teme "McecaenoBanue siBIEHUS 1 1 https://m.edsoo.ru/ee77273b
3JIEKTPOMArHUTHOM MHAYKIMK" uin "OnpeaeneHue NHIY KU
BHUXPEBOI'0 MarHUTHOTO MOJs"
133 ®dusnueckuit mpakTukyM 1o teme "HccnenoBanue siBIeHUS 1 1 https://m.edsoo.ru/2827a51f
camonHayKuuu" win "COopKa MOJIETH JIEKTPOMAarHUTHOTO
reHeparopa"
134 dusnyeckuil npakTukyM 1o teme "M3mepenue nepruona 1 1 https://m.edsoo.ru/eadcb66b
CBOOOJHBIX KOJIEOAHUI HUTSHOTO U NMPYKUHHOTO MasTHUKOB"
135| ®usuyeckuii npaktukym no Teme "IIpeoOpasoBanue sHEPrUM B 1 1 https://m.edsoo.ru/431cd176
MPYKUHHOM MasiTHUKE"
136| dusmveckuii npakTUKyM 1o teme "MccnegoBanue nepeMeHHOTo 1 1 https://m.edsoo.ru/b73e4d17
TOKa Yepe3 MOCIIEN0BaTENbHO COEJUHEHHBIE KOHIEHCATOP,
Katymky u pesuctop" win "MccnenoBanue paboThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKa"
137 dusnueckuit MpakTUKyM 1o Teme "M3ydenne nmapaMmeTpon 1 1 https://m.edsoo.ru/691384a8
3BYKOBOH BOJIHBI"

138 duznyueckuii mpakTUKyM 1o TeMme "M3mepeHne moka3aremns 1 1 https://m.edsoo.ru/2e593222

npenomiienus crekia” uin "Ilomydenne n300pakeHus B CUCTEME

U3 IJIOCKOTO 3epKayia U JUH3bI"

139| ®usnueckuii npakTUKyMm 1o teme "HMccnenoBanue 3aBUCUMOCTH 1 1 https://m.edsoo.ru/924e6fcd

(hOKYyCHOTO PacCTOSIHHS OT BEIIEeCTBa (Ha IPUMEPE KUIKHX
muH3)" nn "M3Mepenne poKyCHOro pacCTOsSHUS PACCEUBAIOIINX
uH3"
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140

®duznueckuii mpakTukym o teme "Habmonenne nudpakmmm,
UHTEPPEPEHIINH U TTOJIIPU3aIiH cBeTa"

https://m.edsoo.ru/2edf1532

/1

Tema ypoka

Kommuectso

JacoB

Bcero

KoHnTponsHbIe
paboThI

[IpakTnueckue
paboThI

Jara
W3Yy4YEeHUS

DnexkTpoHHbIEe HU(POBHIE
00pa3oBaTeNbHbIE PECYPCHI

141

duzndeckuil IpakTUKyM 1o Teme "OnpeeseHne UMITyJIbca U
SHEPTHH PEIATUBUCTCKUX YacTull (1o pororpadusim TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM 110J1e)"

1

https://m.edsoo.ru/49a47931

142

duznyeckuil npakTukyM no teme "M3mepeHnne nocTossHHOU
[Tnanka Ha ocHOBe HccnenoBanus porodddexra” umm
"MccnegoBanue 3aBUCUMOCTH CHJIbI TOKA Y€pe3 CBETOAUO] OT
HanpsKeHus"

https://m.edsoo.ru/7c4ac65a

143

dusndeckuil npakTukyM 1o teme "MccinenoBanue ciekTpa
Pa3pe’KEHHOTr0 aTOMAPHOT0 BOAOPO/1a U U3MEPEHHUE TOCTOSHHON
Punbepra"

https://m.edsoo.ru/9a5ad443

144

®dusnueckuil npaktukyM 1o teme "Mcecnenoanue
pazoaKTHBHOTO (DOHA C UCTIOIB30BAHUEM JIO3UMETPA" WITH
"N3y4yeHue moriaomeHus 6eTa-4acTull alfoMHHIEeM"

https://m.edsoo.ru/c3546df{7

145

Ousznueckuii npakTukyMm no teme "HaOmoneHus 38€3qH0ro HeOa
HEBOOPYKEHHBIM I'JIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUH JIJIS1 OIIpeIeTICHUSI [T0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11s1 CEeBEPHOTO
noJtytapust v sipkue 3BE3761" win "Halmronenus B Teaeckon
JlyHbl, 1aHeT, TYMaHHOCTEH U 3BE3IHBIX CKOIUIEHUN"

https://m.edsoo.ru/c5aa4d91

146

O0600611eHne u cucteMaru3anus 3HaHui. Ponb pusuku u
aCTPOHOMUHU B IKOHOMHUUYECKOM, TEXHOJIOTHYECKOM, COLIMATIbHON U
ITUYECKOH chepax esaTeTbHOCTH YeIOBEKa

https://m.edsoo.ru/242b2fbf

147

HtoroBast KOHTpoOsIbHAs paboTa

https://m.eds00.1ru/3934b363
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148

O6o06uienne u cucteMaru3anus 3HaHui. Posb pusndeckoit
Teopuu B GOPMHUPOBAHHH TIPEACTABICHUHN O GU3UIECKON KapTHHE
MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOJIE

https://m.edsoo.ru/fddf45cc

149| O06o0061eHne U crucTeMaTu3anus 3Hannii o reme "Kunemaruka" 1 https://m.edsoo.ru/c97d63fe
Ne Tema ypoxka KomuuecTBo yacos JlaTa DneKTpoHHBIE TU(POBHIE
I/ Beero| Koutposbusie | [paxTiueckue | 13Y4CHAS 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTHI
150| OO606menue u cucremMaru3anus 3HaHu# 1o Teme "Kunemarnka" 1 https://m.edsoo.ru/f8161b28
151 OO6o006ImeHne ¥ cucTeMaTH3aluys 3HaHui 1mo Teme "J{uHamuka" 1 https://m.edsoo.ru/eelbbac5
152 O000611IeHNE U cUCcTEMaTH3alKs 3HAaHUH 110 TeMe "CTaTuka 1 https://m.edsoo.ru/766e8779
TBEeporo Tena"
153 O06o001IeHHe ¥ CUCTEMATH3AIUS 3HAHHIA TI0 TeMe "'3aKOHBI 1 https://m.edsoo.ru/fd1e3757
COXpaHEHHUs B MeXaHUKe"
154 O60061eHne u cuctemaTu3aius 3HaHui 1o Teme "OCHOBBI 1 https://m.edsoo.ru/444d7efc
MOJIEKYJISIPHO-KUHETHYECKON Teopun”
155 O06o011IeHre U cUCTEMAaTH3AIUS 3HAHHIA TI0 TEME 1 https://m.edsoo.ru/4fab4918
"TepmoanHamuka. TenaoBsle MAlIUHbI"
156/ OO6oOuienne u cucTeMaTu3anus 3HaHUH 1o TeMme "ArperaTHbie 1 https://m.edsoo.ru/14be658b
COCTOsIHMS BellecTBa. PazoBbIe MEPEXObI"
157| Ob6001IeHne U cHCTEMATH3ALMS 3HAHUH 110 TeMe " DIEKTPUIECKOE 1 https://m.edsoo.ru/f567dc5a
p p
roje"
158| O00061eHNE U cucTeMaTH3alys 3HaHUH 110 TeMe "[locTOIHHBIN 1 https://m.edsoo.ru/7¢272fdf
AJIEKTPUYECKUM TOK"
159 O060061IeHne U cucTeMaTH3aus 3HaHuii 1o Teme "Toku B 1 https://m.edsoo.ru/faa49294
pa3nuyYHbIX cpenax”
160| O06001eHne U cucTeEMaTU3ausA 3HaHUH 10 TeMe "MaruuTtHoe 1 https://m.edsoo.ru/7aebldd1

none"

161

PesepBHelit ypok. O0001IeHHE U cCTeMaTH3allks 3HAaHUH 110
TeMe "DIeKTpoOMarHuTHast HHIYKIus"

https://m.edsoo.ru/ba378369
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162

PesepBHelit ypok. O0001IeHHE U CHCTeMATH3aIIHUs 3HAHUH 110
teme "MexaHnudeckue koaebaHus"

https://m.edsoo.ru/91df3d3c

163| Pesepsuslii ypok. O06001IEHHE ¥ CHCTEMAaTH3aIUsl 3HAHUH T10 1 https://m.edsoo.ru/e7b32e21
TeMe "DIeKTpoMarHuTHbIe KojebaHus"
No Tema ypoka KonnuecTBo yacoB Hata DIeKTPOHHBIE IIU(PPOBHIS
/i Beero| Konrpomshsie | TTpaktudeckue | H3YI€HIA 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
164| PesepHblii ypok. O000IIeHNHE 1 CUCTEMATH3AIMS 3HAHUHN 110 1 https://m.edsoo.ru/ef9a92{4
TeMe "MexaHu4eCcKue U AIEKTPOMATrHUTHBIE BOJIHBI"
165 Pesepsuslii ypok. O0001IeHHE U cCHCTEMAaTH3aLUs 3HAHUH 11O 1 https://m.edsoo.ru/14856¢85
teMe "OnTuka"
166| PesepBHblii ypok. O0600IIeHNHE 1 CUCTEMATH3AIMS 3HAHUHN 110 1 https://m.edsoo.ru/b2fc983¢c
teme "OcHoBbl CTO"
167| PesepHblii ypok. O06001IeHNHE 1 CUCTEMATH3AIIMS 3HAHUHN 110 1 https://m.edsoo.ru/7¢82f197
teme "KopryCKysipHO-BOJTHOBOW Jyayins3m"
168| PesepBHblii ypok. O000IICHHE 1 CUCTEMATH3AIHS 3HAHUH 110 1 https://m.edsoo.ru/daf28a19
teMe "du3nka atoma"
169| PesepsHblii ypok. O00011I€HNE U cHUCTEMAaTU3aLUs 3HaHUI 1O 1 https://m.edsoo0.ru/96a1662c
TeMe "®u3nKa aTOMHOTO s1/1pa ¥ 3JIEMEHTAPHBIX YyacTul'"
170|  PesepHblit ypok. O6001IeHNHE ¥ CUCTEMATHU3AIIHS 3HAHUHN 110 1 https://m.edsoo.ru/616184a8
Teme "neMeHTsl acTpoduzuku’
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 6 16
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUSA

OCHOBHOMU

10 KJTACC

OBPA3OBATEJBHOM ITPOI'PAMMBI

Kon
MpoBePsIeMOT0
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHOM MPOrpaMMbI CpeHero 001ero 00pa3oBaHusA

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MecTo (GU3UKu B (HOPMHUPOBAHUH
COBPEMEHHOM HAY4YHOM KapTHHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTHM, B TPAKTUYECKOU AEATEIBHOCTH JIFOAEH

10.2

YuuTeiBaTh  TPAaHULBI ~ NPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIETCH:
MarepuaibHas TOYKa, MHEpIMaabHas CHCTeMa OTCUETa, aOCONIOTHO TBEPAOE TEIIO,
WJCAJIBHBIA Ta3; MOJACIH CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJI, TOUCUHbBIA
AIIEKTPUICCKUIN 3aps]l — MPHU pelIeHUN GU3NICCKUX 3a1a4

10.3

PacnioznaBath ¢uznueckue sBJIeHUs (IPOIECCHI)  OOBACHSATH KX Ha OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYSIPHO-KUHETHUECKOl  TEOpUU  CTPOCHHUS  BElIlecTBa U
AJIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEIHOE ABMKEHUE,
CBOOOHOE MaJIeHUE Tell, IBUKEHHE 110 OKPY>KHOCTH, UHEPIIHSI, B3aUMOICHCTBHE TEJT;
muddy3us, OpOYHOBCKOE IBUMKCHHE, CTPOCHUE S>KUAKOCTCH U TBEPIBIX TeT,
U3MeHeHne o0BEMa TeJ TMPU HarpeBaHWUHU (OXJIAKICHUU), TETUIOBOE DPAaBHOBECHE,
UCIIapeHue, KOHACHCAIMsA, IUJIaBICHUE, KPUCTAJUIM3AIUs, KUIEHUE, BIAXKHOCTH
BO3/1yXa, NOBBIILICHUE JaBICHHS I'a3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b
MEXIy MapaMeTpaMH COCTOSHHMS Tra3a B H30MIpOIeccax; 3JIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsAJI0B

10.4

OnuchiBaTh MEXaHUYECKOE JBM)KEHHE, HCIOJIb3ysl (U3UYECKHE BEIMYUHBI:
KOOpPJMHATA, IIyTh, IEPEMEILECHHE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHJIa, UMITYJIbC
TeJla, KUHETUYeCKas SHEprus, MOTEHLUANbHAs SHEprus, MexaHuuyeckas palora,
MEXaHUYeCKass MOIIHOCTb; NpPU OMHCAHUHM NPABWIBHO TPAKTOBATh (PU3MYECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAYEHUS U €AMHULIBI, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIIIME JAHHYIO (PM3MUYECKYIO BEJIMUUHY C APYTUMHU BEJIMUYMHAMU

10.5

OnuchIBaTh W3yYCHHBIC TEIJIOBBIE CBOMCTBA TEJ U TETUIOBHIC SIBICHUS, MCTIONB3YSI
dbusznyeckue BENWYMHBL: [ABICHUE Tra3a, TemIepaTypa, CpeaHss KUHETHYecKas
SHEPIrusl XAOTUYECKOTO JIBMIKCHHUS MOJICKYJ, CpEIHEKBaApaTUYHAS CKOPOCTh
MOJIEKYJ, KOTMYECTBO TEIUIOTHI, BHYTPEHHsI dHEprus, paboTa rasza, kodhduireHT
MOJIE3HOTO JCHCTBUS TETUIOBOTO JABUTATENS; MPU ONMMCAHUH MPABUILHO TPAKTOBATH
(Gu3MYECKU CMBICIT HCIIOJNIB3YeMbIX BEIUYHMH, WX OOO3HAYCHHS] U CIUHUIIBI,
HaXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAM

10.6

OnucelBaTh M3yYEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCIONIb3Ys (U3NYECKUE BEIUUYMHBI: AJIEKTPUUYECKUN 3ap,
IEKTPUYECKOE I10JI€, HANPSKEHHOCTH IOJIS, NOTEHIUAN, Pa3HOCTh NOTEHLUAJIOB;
[IPU ONTUCAHUH IPABUIILHO TPAKTOBATh (PU3UUECKHM CMBICI UCIIOIB3YEMBIX BEIMYHH,
X 0003HAUCHUS M EIMHHULBL; YKA3bIBaTh (POPMYJIbI, CBSI3BIBAOINE JAaHHYIO (U3MU-
YECKYIO BEJIMYHHY C APYTMMU BEJIUYMHAMU

10.7

aHAIM3UPOBATh (PU3UUECKUE TPOLIECCHI U SBJICHHS, UCHIOIb3YsI (PU3UUECKUE 3aKOHBI
Y IPUHLMIBL 3aKOH BceMHupHOro Tsarorenus, I, II m III 3axonsr HeroTOHA, 3aK0H
COXpPAaHEHHsT MEXaHWYECKOW OHHEPrHH, 3aKOH COXPAHECHMs WMILYJIbCA, IIPUHLUI
CyNEepHO3ULUU CHJI, NPUHUUI PABHONPABUS HHEPLHMAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHMSI BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b




CpelHel KWHETHYECKOW SHEpPrHMH TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCOJIOTHOM
TEMIIEPATYPOH, IEPBBIM 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiza, 3akoH KynoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TI0
MaTeMaTHYeCKOe BBIPAXKEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHIMIBI ACHCTBUS MAIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iivaTh YCIOBHSI UX O€30MACHOTO HCIIOJIb30BAHUS B TIOBCETHEBHOM
KU3ZHU

10.9

BEINONHATE SKCIEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3NUECKUX SBJICHHUIA U MPOLIECCOB C
UCTIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPEHHUH; MpH 3TOM (HOPMYIUPOBATH
npoOieMy (3a7a4y) U TUIOTE3y YU4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PEJI0KEHHOT0 000PYAOBaHUS, TPOBOJIUTH OMBIT U ()OPMYIUPOBATH BHIBOJIBI

10.10

OCymIeCTBISITh MPSMBbIE U KOCBEHHBIC M3MEPEHUST (PU3NICCKUX BEIIMUUH; IPU ITOM
BBIOMpaTh ONTUMAJBHBIA CIOCO0 M3MEPEHHUs M UCIOIB30BaTh W3BECTHHIE METOJIbI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBare 3aBUCUMOCTH MEXIy (U3UUECKUMH BEIMYMHAMH C HCIIOJIb30BaHHEM
OpSIMBIX  M3MEPEHMI; TMpPU 3ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl NOJYYSHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHIE TAOIUI] U
rpauKoB, JeJaTh BEIBOBI 110 Pe3yIbTaTaM HCCIICAOBAHUS

10.12

CoOmogaTh npaBuia 6€30MacHOTO TPyAa P MPOBEICHUN HCCIIEAOBAHNH B paMKax
y4eOHOT0 HKCTIEPUMEHTA, Y1eOHO-NCCIIeI0BATEIBCKOM 1 IIPOSKTHOM NS TETBHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1JaOOPATOPHOTo 000pYy10BAHUS

10.13

Pemate pacu€THble 3a7auu ¢ SIBHO 3aJaHHOM (DU3MUECKON MOJENBIO, HUCIONb3YS
bu3NYecKre 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a7a4d BHIOMpATH
(buU3NYECKYI0 MOJIEIb, BBIACIATH (DU3HUECKUE BETHUUHBI U (POPMYIIBI, HEOOXOTUMBIE
U1 €€ pelleHus, NMPOBOAUTH PACYEThl M OLEHUBATh PEAIBHOCTH IIOJYYEHHOI'O
3HaueHUs (HPU3MUECKON BEIIMIMHBI

10.14

Pemate kadecTBEHHBIC 3aJla4r: BBICTPAUBATL JIOTUYCCKHU HCIIPOTHBOPCUYHBYIO
LEIMOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU H
(bHSquCKI/Ie SIBIICHUA

10.15

Hcnonp3oBate mpu pemieHHH Y4eOHBIX 3ajad COBPEMEHHBIE HH(OpMAIMOHHBIE
TEXHOJIOTMM ISl TOUCKA, CTPYKTYpUPOBAaHHWS, UHTEPIPETALMUA U INPEACTABICHUA
yu4eOHOH ¥ Hay4HO-TNIOMYJIIPHOH WH(POPMALMHU, TOIYYEHHOW W3 Ppa3IMYHBIX
MCTOYHUKOB; KPUTHUECKH aHAJIU3UPOBATh MOIyYaeMy0 HHPOPMALIHIO

10.16

[IpuBoUTH TpUMEPHl BKIAJa POCCHMCKHX W 3apyOCIKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAYKU, O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJOTUH

10.17

Hcnonp3oBaTek TeopeTHUeCKHE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MACHOCTH IpH OOpalleHUHd C NpUOOpaMH U TEXHUYECKUMHU
YCTPOUCTBAMHM, AJISI COXPAHEHUS 3/10POBbSl U COOJIIOJICHUS HOPM 3KOJOIMYECKOrO
NOBEJICHHSI B OKpY XKaroIleH cpesie

10.18

PaGotate B rpyIie ¢ BBITOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MIIAHUPOBAThH
paboTy Tpynmel, palUdOHAIBLHO pacHpelesaTh OOS3aHHOCTH | IUIAHHPOBATH
JIeATEIIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJI€eKBATHO OLIEHUBATh BKJIAJl KaX10r0
U3 YYACTHUKOB I'PYIIBI B peLICHHE pacCMaTPUBAEMOI POOIEMBI
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11 KUIIACC

Kon
MpoBePsSIEMOr0
pe3yabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeILHON MPOrpaMMbI CPeHEro 001ero 00pa3oBaHusd

11.1

JleMOHCTpHpOBaTh Ha TMpPUMEpPax poJib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOI Hay4yHOM KapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh M E€IMHCTBO
(bu3nIeCcKoi KapTHHBI MUpa

11.2

YYUTHIBATh TPAHMIIBI PUMEHEHHSI M3YUYEHHBIX (PH3UUYECKUX MOJENCH: TOUYCUHBIN
JNEKTPUUECKUN 3aps, AepHas MOJENb aTOMa, HyKJIOHHAsI MOZEJIb AaTOMHOTO s]Ipa
MIPH pelieHuu PU3NIECKUX 33714

11.3

Pacnio3naBate pusnueckue ssBIeHHs (IPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB
JIEKTPOAMHAMUKU U KBAHTOBOM (DPU3MKU: 3JIEKTpUUECKas IPOBOJIUMOCTD, TEIIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE ICWCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB,
3JIEKTPOMAarHuTHasi MHIYKIHS, AeHCTBHE MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM
U JIBUKYIIUACS 3apsi, DJIEKTPOMAarHUTHBIE KOJIEOAHUS W BOJHBI, MPSIMOJIUHEHHOE
pacnpocTpaHeHHe CBeTa, OTpakeHUe, peoMIIeHue, HHTeppepeHIus, AM(paKkus 1
MOJISIPU3ALINS CBETA, JUCTIEPCHs CBETa, poTornnekTprueckuii a3 dekt (horodrddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHHUE JIMHEHUATOr0 CIIEKTPa aToMa BOJOPOa, €CTECT-
BEHHAas U UCKYCCTBEHHAsl PaJUOAKTUBHOCTh

11.4

OnuceIBaTh HN3YUYCHHBIC CBOMCTBaA BEIIIECTBa (BJIGKTpI/I‘IeCKI/Ie, MAarHuTHbIC,
ONTUYECKUE, INEKTPUUYECKYIO MPOBOJIUMOCTD pa3IMYHBIX cpen)
U DJICKTPOMArnuTHBIC SBJICHUSA (npoueccm), HCIIOJIB3YyA (1)I/I3I/I‘-IGCKI/I€ BCIIMYHNHBI:
ANEKTPUYECKUIN 3apsj, CHJIa TOKa, JIEKTPUYECKOe HaIpsDKEHUE, AJIEKTPUYECKOe
COTPOTHUBJIEHUE, PA3HOCTH MoTeHuanoB, IJIC, paboTa Toka, MHAYKIMS MarHUTHOTO
mons, cwia Awmmnepa, cuna JlopeHma, HWHAYKTUBHOCTh KATYIIKH, OSHEPTUs
INMEKTPUICCKOTO W MArHUTHOTO TIOJICH, Tepuoa ¥  dYacToTa KojeOaHWi
B Kolle0aTeNbHOM KOHTYpE, 3apsii U Cujla TOoKa B TpOIlecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE pACCTOSIHUE W ONTUYECKAsl CUJIA JIMH3BI,
MIPY OTMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICI UCTIOIb3yEMbIX BETHYHH,
nx o00O03HAYeHUI U CAWHUIEBI; YKa3bIBaTb (bOpMy.]'IBI, CBA3BIBAIOIIMC JAHHYIO
(bU3MYECKYIO BEIMUUHY C IPYTUMU BEJIMUYUHAMU

11.5

OnuchiBaTh M3y4eHHBbIC KBAaHTOBBIC SIBICHUS U MPOILECCHI, UCHONB3Ys (PU3NUYECKHe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa,
SHEprus U UMMyJbc (HOTOHA, EPUO/] MOTypacaja, YHEPrusl CBSI3H aTOMHBIX SJep;
MIPY ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJINYHH,
uX O0O3HA4YEeHHS W EIMHHUIBL, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(bu3MYECKYIO BEIMUMHY C IPYTUMU BEIMUYMHAMU, BBIYUCIIATh 3HaUeHHE (pr3nyecKoi
BEJIMYMHBI

11.6

AHanu3upoBaTh (PU3HUECKHUE MPOLIECCHI U SIBJICHUS, UCIOB3YS (PU3MUECKHE 3aKOHbI
U TOpUHLOMINBL: 3akoH OMa, 3aKOHBI IOCJIENOBAaTENbHOIO U  NapajlIeIBHOTO
COEIMHEHMS MPOBOJIHUKOB, 3aK0H [[>k0yns — JIeHna, 3aKk0H 3JIEKTPOMarHuTHOM MH-
OYKIUH, 3aKOH MPSAMOJMUHENHOTO pacHpOCTPAHEHHUS CBETa, 3aKOHBl OTPAXKCHMS
CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHUe OHHIITelHa ansi (oTtordpdexTa,
3aKOH COXPAHEHMsI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS DJIEK-
TPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHsI MacCOBOIO 4YMCJa, IOCTYyJaThl bopa, 3aKkoH
PaZMOaKTUBHOTO paclaja; MpH 3TOM Pa3lIndaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPAKEHUE U YCIOBHUs (TpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH
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11.7

OHpCHCJ’IﬂTB HAIpaBJICHUEC BEKTOpAa WHAYKOHWW MArHuTHOI'O IIOJIA MPOBOJHHUKA C
TOKOM, CHJIBI AMIiepa u cwitbl JIopeHiia

11.8

CrtpoutTs ¥ ONMCHIBaTH M300pakeHHE, CO3/1aBaeMOE IJIOCKHM 3€pKajoM, TOHKOM
JIMH30U

11.9

BrimmonusaTs OKCIICPUMCHTBHI 110 UCCIICTOBAHUTIO (1)H31/I‘~IGCKI/IX SIBJICHUU U IMPOLECCCOB C
WCIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX H3MEPEHH; MpH 3TOM (HOPMYIHPOBATH
npobiieMy (3a/1ady) ¥ THIIOTE3y YICOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY W3
MIPEIJI0KEHHOTO 000PYA0BAHUS, IPOBOIUTE ONBIT U (DOPMYIHMPOBATH BHIBOIBI

11.10

OcCyIIecTBISTh MPSAMBIC U KOCBEHHBIE U3MEPEHUS (PUINISCKUX BEITUYHH; ITPH STOM
BBIOMpATh OMTUMAJBHBIA CIIOCOO M3MEPEHUs M UCIOJIb30BaTh U3BECTHBIE METOIbI
OLIEHKH MOTPEITHOCTEN U3MEPEHUHN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHH C HCIIOIB30BAHMEM MPSIMbIX
U3MEPEeHUH; NpU 3TOM KOHCTPYHUpPOBaThb YCTAHOBKY, (PUKCHpPOBATh pEe3yJbTaThl
MOJTyYeHHOM 3aBUCUMOCTH (PM3UYECKUX BEJTMYMH B BUJIE TaOIMII U TPadUKOB, 1E/IaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICAOBAHMS

11.12

CoOmnronats npaBuiia 0€30MacCHOTO TPyAa MPU MPOBEIEHUH UCCIIEIOBAHUM B paMKax
y4e0OHOr 0 HKCIIEpUMEHTA, y4eOHO-UCCIIeI0BATEIbCKON U TPOSKTHOM AESTEIbHOCTH C
HCII0JIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U JIaOOPAaTOPHOTO 000PYJOBAHMUS

11.13

Pematp pacu€THble 3a7auu ¢ SIBHO 33JaHHOM (DM3MUECKONH MOJAENBIO, MCIIONb3YS
(du3nyuecKre 3aKOHBI U TIPHUHIIUITBI, HA OCHOBE aHAIIM3a YCJIOBUS 33/1a4l BHIOUPATH
(bu3MYECKYI0 MOJIENb, BBIACIATH (PU3HUECKUE BEIMYUHBI U (OPMYIIbI, HEOOXOIUMBbIE
Uil €€ pEIICHUs, MPOBOJUTH PACUYEThl U OIEHUBATH PEAJbHOCTH MOIYYEHHOTO
3HAYCHUS (PU3HUECKON BEITMUNHBI

11.14

Pemate kauecTBeHHBIC 3a/layd: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUYUBYIO
LETOYKY PaCCYXICHUN C OMOpOil HAa HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢buznueckue sBICHUI

11.15

Hcnonp30BaTe MpH pelieHHH YYeOHBIX 3aad COBpPEMEHHBbIE HH(OpMAIMOHHBIC
TEXHOJIOTUHU IS TIOUCKA, CTPYKTYpUPOBAaHUS, MHTEPIPETALUU M IPEACTABICHUS
y4eOHON U HayYHO-IOIMyJISPHON MH(POPMALIUK, MOTYYSCHHON U3 Pa3IUYHBIX UCTOY-
HUKOB; KDUTUYECKH aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAIHIO

11.16

O0OBSICHATH MMPUHIUIIBI JIeHCTBUSA MalllnH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pas3iiniaTth yCJIOBUSA UX 0€30I1acHOr0 UCIO0IL30BaHUS B MMOBCEIHEBHOM JKU3HU

11.17

[IpuBoAMTE TPHMEpPHI BKJIaJIa POCCHUUCKUX M 3apyOEKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE TMPOIIECCOB OKPYXAIOMIET0 MHpA, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTUI

11.18

Hcmonp30BaTh TEOPETUUECKUE 3HAHHUA MO (HU3MKE B TMOBCEAHEBHON JKH3HM IS
obecrnieueHns 0Oe30macHOCTH MpH OOpalIeHWH ¢ TPUOOpPaMU U TEXHUYECKUMHU
yCTpOICTBaMH, JUII COXPAaHEHHS 340POBbS M COONIOJCHHS HOPM SKOIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIEH cpeie

11.19

PaGoTatp B rpymnme ¢ BBIIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, IIaHUPOBATh
paboTy TpyNIbl, pPalMOHAIBHO pacHpeneiiaTh OOsS3aHHOCTH M IUIAaHUPOBATh
NESTENbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJJ6KBaTHO OLICHUBATh BKJIAJ KaX10I0
13 yYaCTHUKOB I'PYIIIBI B PELIEHUE pacCMaTpUBAaEMOI POOIIEMBI
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INPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon
pa3neia

Koxa nposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA

1

OU3NKA U METOJAbI HAYYHOI'O ITIO3HAHUA

1.1

®uszuka — Hayka O mpupone. HaydHble MeTOnbl IO3HaHUA
OKpYy’Karolero mupa. Poiap skciepuMeHTa ¥ TEOPUU B IIpOLECCE
MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (GU3NUECKUX SIBICHUA M mpoueccoB. Hayunble
runore3pl.  Du3uueckue  3aKOHBI M TEOpuH. [ paHuUIBI
NPUMEHUMOCTH bu3IIecKIX 3aKOHOB. [MpuHIHT
coorBercTBUS. Ponmb um  mecto ¢usuku B (HOpPMUPOBAHHU
COBPEMEHHOM HAy4yHOM KapTHUHBI MHpa, B IPAKTUYECKOU
JESATENBHOCTH JIOIEN

MEXAHHUKA

2.1

KHMHEMATHKA

2.1.1

MCXHHI/I‘-ICCKOC JOBUXKCHUC. OTHOCI/ITGHBHOCTB MCEXAHHUYCCKOI'O
newxkeHus. Cucrema orcuéra. Tpaekropust

[Tepememienue, ckopocTh (CpeAHsii CKOpPOCTb, MIHOBEHHas
CKOPOCTb) U YCKOPEHHE MaTepHUaibHOM TOUYKH, UX NMPOEKLUHU Ha
ocH cucTteMbl KoopAauHat. CloXeHHne NepeMeleHUH U CII0KEHNE
CKOpOCTEMN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHEHHOE JIBH)KCHHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U
nepeMelIeHUsI MaTepUaIbHOU TOUKH OT BPEMEHU

2.14

CBo0OoiHOE TIaicHre. Y CKOPEHUE CBOOOTHOTO MaICHUS

2.1.5

KpuBonuneiinoe JIBIDKEHUE. PaBHOMepHOE JIBIDKEHUE
MaTEpPUAIbHOM TOYKM 110 OKPYXXHOCTH. YTJOBas CKOpOCTb,
nuHenHaa ckopoctb. [lepmon um yacrora. LleHTpocTpemurensHOe
YCKOpEHHE

TexHuyeckue yCTpOMCTBA: COUAOMETP, JIBUJKCHHE CHapsIOB,
LIEMIHbIE U PEMEHHbIE NIEpeaun

[Ipaktuueckue paboTel. M3mMepeHWe MIHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOIIECHMSI MEXKIY ITyTSMH, IIPOWICHHBIMU
TEJIOM 3a IOCJIENOBATENIbHEIE PABHBIE IIPOMEXKYTKA BPEMEHU MIPU
PAaBHOYCKOPEHHOM JABMKEHUU C HAYAJIbHOW CKOPOCTBHIO, PaBHOU
Hymt0. M3yueHue JBMKEHMSI IIapuKka B BA3KOH KHUIKOCTH.
W3yuenue IBMKEHUS Tea, OPOIIEHHOTO TOPHU30HTAIBHO

22

ANHAMUKA

2.2.1

[Tpuaumn otHocutenbHOCTH ['anunes. [lepssiii 3akoH HbroToHA.
WMHepruanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cui

223

Bropoii 3akoH HprooToHa mIg  MarepuaibHOM  TOYKHM B
uHeprmanbHoi cucreme otcuéra (MCO). Tperuit 3akon HeroToHa
JUTSI MAaTepUAJIbHBIX TOYEK
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224

3akoH BcemMupHoro Tiarorenua. Cwia Tsbkectd.  llepBas
KOCMHUYecKasi CKopocTh. Bec Tena

2.2.5 Cua ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHsI CKOJIBKEHMS U CHJIa
Tpenus nokos. Koadduuuent rperns. Cuna conpoTUBIECHUS MPU
JIBUKEHHHM TEJIa B XKUJIKOCTH WJIU ra3e

2.2.7 [locTymaTensHOe ©  BpallaTebHOEC  JBUKCHHUE  a0COIOTHO
TBEPJOTO TENa

228 MoOMEHT cuiibl OTHOCUTENIBHO OCH BpamieHus. llineuo cuibl
Ycnosust paBHoBecust TBEpaoro texa B MCO

229 TexHuueckue YCTpOICTBA: MOAIINUITHUKH, JIBIDKEHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [lpaktuueckue pabotel. M3yuenwe paBmwxkeHHs Opycka IO
HAaKJIOHHOM TIIJIOCKOCTU TOJ JEHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCMMOCTH CHJI YHPYTOCTH, BO3HHUKAIOIIMX B
nedopmMupyemoii mpyXKUHE U pe3HHOBOM 00pa3Iie, OT BETUIHHBI UX
nepopmanuu. McecnenoBanue ycioBuii paBHOBECHUS TBEPIOTO Tea,
MMEIOILEr0 OCh BPAILCHUS

23 3AKOHBI COXPAHEHUS B MEXAHUKE

2.3.1 MMiynsc MaTepuaabHOW TOYKH, CUCTEMBI MAaTECPUAIIBHBIX TOYECK.
Vimmynbe cuiibl 1 MI3MEHEHHE UMITyJIbCca Tela

232 3akoH coxpanenus umitysbca B ICO. PeakTuBHOE 1BHKEHME

233 Pabora cuisl

234 MolHOCTb CHJIBI

235 Kunetnueckass  sHeprusi  MarepuasibHOM  Touku. Teopema
0 KMHETUYECKOM SHEPTUH

23.6 [TorennuansHas osHeprus. IloreHumanbHas SHEprus ynpyro
neopMHUpPOBaHHONW TNpYKUHBL. IloTeHIManbHAs >HEPrust Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

2.3.7 [ToreHnmanbHbple W HeMOTeHUMaNbHble CHibl. CBA3b pabOTHI
HENOTEHLUUAIbHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOH SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs] MEXaHUYEeCKON SHEepPruu

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4ecKkrue yCTpOMCTBA: IBMKEHUE pPaKeT, BOJOMET, KOMED,
IIPY>KUHHBIN ITUCTOJIET

2.3.10 [TpakTrueckue paboTel. M3yueHne CBS3M CKOpPOCTEM Ten MpH
Heynpyrom yxaape. HccnenoBanue cBsi3u  pabOThl  CHJIBI  C
M3MEHEHUEM MEXaHUYECKOM dHepruu Tena

3 MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH

3.1.1 OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUHU.
bpoynoBckoe nBmwxenue. uddysusa. Xapaktep ABWXKEHHS U
B3aMMOJICHCTBHSI YaCTHUI] BEIIECTBA

3.1.2 Mojenu cTpoeHUs Ta30B, KUIKOCTEN U TBEPIBIX TNl U O0BSICHEHNE
CBOMCTB BEIllECTBA Ha OCHOBE 3TUX MOJEIIEN

3.13 Macca monekyin. KonmnuectBo BemiectBa. [loctosinaass ABoraapo

3.14 TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkana

temneparyp Llenscus
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MOI[CJ'IB naCaJIbHOI'O rasa. OcHOBHOE YPaBHCHHUE MOJICKYJIAPHO-
KUHETHYCCKOM TCOPHHU UICAJIBHOI'O rasa

AOcomoTHas TemrmepaTypa Kak Mepa CpelHed KHHETUYeCKOH
SHEPTUM TEIIOBOTO JBIKEHUS dacTull raza. lllkana temmnepartyp
KenbBuna

3.1.7

VpaBuenue Knaneitpona — Menaeneena. 3akon [Janbrona

3.1.8

I"a30BBIC 3aKOHBI. I/Isonpoueccm B HACaJIbHOM I'a3€ C IIOCTOSAHHBIM
KOJMYCCTBOM BCHICCTBA: U30TCpPMaA, U30X0pPa, H3o6apa

TexHuyeckre ycTponucTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTudeckue paboThl. V3MepeHHe Macchl BO3ayXa B KIACCHOM
KoMHare. lccnenoBaHue 3aBUCHMOCTH MEXAY IIapamMeTpaMu
COCTOSIHUSA PA3PEKEHHOIO rasa

32

OCHOBbBI TEPMOJJMHAMUWKHU

3.2.1

TepMO)II/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpeHHSIﬂ OHCPIrusa
TepMOHHHaMquCKOﬁ CHCTEMBI M CIIOCOOKI €€ U3MEHEHUS

322

KomnuectBo  Temnotel u  pabora. BHyTpeHHsst  3Heprus
0JIHOATOMHOT'0 U/I€aJIbHOTO ra3a

323

Buner TEIIONEepeaayn: TEIJIONPOBOAHOCTb, KOHBEKITHS,
m3iydeHue. TemnoéMKOCTh Tena. YJenbHas  TeIIOEMKOCTh
BellecTBa. Pacu€T konryecTBa TEIUIOTHI PH TEILIONEpeIaye

324

IlepBbIil 3aKkOH TepMOAUHAMUKH. [IprMeHeHHE NEepBOro 3aKoHa
TEPMOJIMHAMHKH K H3omponeccaM. ['paduueckas UHTepIIpeTanys
paboThI raza

325

TernoBbie MamuHbl. [IpUHIMIBI AEMCTBUS TEMJIOBBIX MAIIWH.
[IpeoOpa3oBanus 3Hepruu B TEIIOBBIX MamuHax. KoadduuueHt
nosiesHoro aeiictBus (mamee — KIIJ[) TemmoBoit mammnuel. [{uxn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTMMOCTh MpoleccoB B
npupone. TemoBele aBUTaTenu. OKOJIOTMYECKHE MPOOJIEMBI
TETIOHEPTETHKN

3.2.7

TexHuueckue yCTpoOICTBa: IBUraTellb BHYTPEHHETO CrOpaHWUs,
OBITOBOM XOJOIUIBHUK, KOHIUITMOHED

32.8

[IpakTudeckue paboTel. MI3MepeHue ynensHON TeII0EMKOCTH

33

AI'PETATHBIE COCTOSIHUS BELHLIECBA. ®A30BbIE IIEPEXO/IbI

33.1 [lapooOpa3zoBanue u KoHueHcanus. Vcmapenue W KuIeHUe.
V¥ nenbHas Tenaora napoodpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI
KUTICHUS OT JIaBJICHUS

332 AOcomoTHasT M OTHOCHUTENbHAs  BJIAXKHOCTh  BO3yXa.
Hacpiuennsiit nap

333 TBépnoe Temo. Kpucraimmueckue U amopdHble — Telna.
AHU30TpOINIUSL  CBOWCTB  KpUCTAUIOB. JKHIKME  KPHUCTAILIBL.
CoBpemMeHHbIE MaTepUabl

334 [InaBnenue u KpucTayMzanus. Y aelbHas TEIJIOTA IJIABJICHUS.
Cybnumanus

335 YpaBHEHUE TEIIOBOTO OaaHca
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33.6

Texuuueckue YCTpPOMCTBA: TUTPOMETP u TICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTHHU MOJTyUYEHHUsI COBPEMEHHBIX MaTepUaoB,
B TOM YHCJI€ HAHOMaTE€PHAJIOB, U HAHOTEXHOJIOTUHU

33.7 [TpakTuyeckue paboTel. MI3mMepeHne BIaKHOCTH BO3/lyXa
4 SJIEKTPOAUHAMUKA
4.1 IJIEKTPOCTATHUKA

4.1.1 OneKkTpuzanusi Tl  OJeKTpuyeckuit  3apsan. JlBa  Buaa
DIIEKTPUYECKUX 3aPSAT0B

4.1.2 IIpoBOIHUKY, TUATIEKTPUKH U TIOIYIIPOBOJIHUKHU

413 3aKOH COXpaHEHHMS JIEKTPUYECKOTO 3apsiaa

4.14 B3aumoneiicteue 3apsn0B. 3akoH Kynona

4.1.5 Onektpuyeckoe mnoje. Hanpsyk€HHOCTh 3JEKTPUYECKOTO MOJI.
[TpuHIMT CYIEPIIO3UIUH. JIvann HanpsH>KEHHOCTH
AIIEKTPUYECKOTO OIS

4.1.6 Pabora cun snekrpocrarnueckoro mojs. I[lorennuman. PasHocTh
MIOTEHIINAJIOB

4.1.7 ITpOBOAHMKY M JUBJIEKTPUKHU B IOCTOSIHHOM JIEKTPUYECKOM IIOJIE.
JusnekTpudeckast IpOHUIIAEMOCTb

4.1.8 OnexkTpoéMKkocTh. KonzmeHcarop. ONeKTpOEMKOCTb  ILUIOCKOIO
KOHJCHCATOPa. DHEPIHUs 3apsKEHHOI0 KOHIEHCAaTopa

4.1.9 TexHnueckue YCTPOUCTBA: IEKTPOCKOIL, IEKTPOMETP,
ANIEKTPOCTATUYECKAsl  3allUTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 IIpakTueckue pabotsl. U3mepenue IEKTPOEMKOCTH
KOHJIEHCAaTOpa

42 MNOCTOSIHHBIN JIEKTPHUECKHAMN TOK. TOKH B PA3JIMYHBIX CPEJIAX

4.2.1 VcenoBus CylIeCTBOBAHMS IOCTOSIHHOTO JJIEKTPHUYECKOIO TOKA.
HcTounuku Toka. Cuina Toka. ITocTosSHHBIN TOK

422 Hanpspokenne. 3akon OMa 11 ydacTka Henu

423 ONEKTPUYECKOE  CONPOTUBIICHUE. YAEIbHOE CONPOTHUBIICHHE
BELIECTBA

424 ITocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE COEAMHEHUE
IIPOBOJJHUKOB

425 PaGota snekrpuueckoro Toka. 3akoH [xoyis — Jlenma

4.2.6 MoIHOCTB 3JEKTPUUECKOT0 TOKA

4.2.7 anekTpoaBwkymas cuia (manmee — OJIC) u  BHyTpeHHee
CONPOTUBJICHHE HCTOYHHUKA TOKa. 3akoH Oma s MOJHOMN
(3aMKHYTOI) 25IeKTprueckoit ernu. KopoTkoe 3aMbIkanme

4.2.8 DJIEKTpOHHAsA MPOBOJAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh
COIPOTHBJICHUS METAJUIOB OT TeMIepaTypsl. CBEpXIIpOBOIUMOCTh

429 DneKkTpuuecKuil TOk B Bakyyme. CBOWMCTBa AJIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEHHAass M MpPUMECHast MPOBOIUMOCTD
MIOJTYTIPOBOJITHUKOB. CaoiicTBa p-n nepexona.
[TosrynnpoBOIHUKOBBIE TPUOOPEI

4.2.11 ONEeKTpUYECKU TOK B  DJIEKTPOJIUTAX. ODJIEKTPOJIUTHUYECKAS

JIUCCOIMANUA. DIEKTPOIIH3
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42.12 ONeKTpuuecknuii  Tok B razax.  CaMocTosTelNbHBIN U
HECaMOCTOSTEIIbHBIN pa3ps. Pa3nuuHbie TUITBI CAMOCTOSITEIbHOTO
pazpsaa. Moinnus. [1nazma

4.2.13 TexHHueckrne yCTpPOMCTBA: aMIEpMETpP, BOJBTMETP, PEOCTaT,
VCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeNIbHbIE pudopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETpP COMPOTUBICHUS,
BaKyyMHBIN IO/, TEPMHUCTOPHI U (hoTope3ucTopsl,
MOJIyIPOBOIHUKOBBINM MO/, FaJIbBAHUKA

4.2.14 [Tpaktnueckue paboThl. M3yueHHe CMEIMAHHOTO COETUHEHUS
pesuctopoB. U3mepenue I/{C ucToUHMKA TOKA U €70 BHYTPEHHETO
conpotuneHusi. Habmonenue snextponusa.

11 KJIACC
Kon Kon IIpoBepsiemble 3J1eMEHTBI COACPKAHUS
pasnena NpoBepPsIeMOro
JJ1eMeHTa
4 JJIEKTPOAUHAMUKA
43 MATHUTHOE ITOJIE. QJIEKTPOMAT'HUTHASA HHAYKIUA

43.1 TlocTossHHbIe MarduThl. B3anMoielicTBYE ITOCTOSHHBIX MArHUTOB

432 MaruutHoe moje. BeKTop MarHMTHOW WHAYKIMHU. [IpHHIUI
CyHepno3uiuu. JINHUM MarHuTHOM MHAyKUMH. KapThHa auHUR
MAarHUTHON MHAYKIIMH MOJISl TOCTOSIHHBIX MAarHUTOB

433 MaruutHoe 1oJjie NMpoBOJHUKA ¢ TOKOM. KapTuHa nuHuMil noss
JUIMHHOTO TIPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MIPOBOJIHMKA, KaTyIIKU ¢ ToKoM. OnbIT Dpcrena. Bzaumoneiicteue
IIPOBOJAHHUKOB C TOKOM

434 Cuna Amriepa, €€ MOIyJIb M HaIlpaBJICHUE

4.3.5 Cuna JlopeHnua, e€ MoOAylb U HampaBieHue. JIBHkeHue
3apsHKEHHOW YacTHIIbI B OJIHOPOJHOM MarHMTHOM Tmoje. Pabota
cuiiel JIopeHua

43.6 SIBieHue HNEKTPOMArHUTHOW MHTYKITHH

4.3.7 [ToTok BekTOpa MAarHUTHOM MHAYKIMH

4.3.8 OC nnnykuuu. 3aKoH 3JeKTpOMarHuTHON nuaykiuu Papanes

439 Buxpesoe anextpuueckoe none. 3/1C nHAyKINN B IPOBOJIHHUKE,
JBHKYIIEMCS] IOCTYNATEIbHO B OJTHOPOJAHOM MarHUTHOM I10JI€

4.3.10 [TpaBuio Jlenma

4.3.11 WNunyktuBHOCTSE. SIBeHne camonHaykuuu. DJ1C camonHayKIuu

4.3.12 DHeprusi MAarHuTHOTO MOJIS KaTYIIKHA ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE I10JIe

4.3.14 TexHnyeckue YCTPOMCTBA: IOCTOSHHBIE MarHuThl,
3MEKTPOMATHUTHI, SJIEKTPOJIBUTATEIb, YCKOPUTEIH AIE€MEHTAPHBIX
YacTHlLl, UHAYKIIMOHHAS MeYb

4.3.15 [IpakTrueckue paboThl. M3yyeHrne MarHUTHOTO TOJISI KAaTYIIKH C
TokoM. MccnenoBanue neiicTBUS MOCTOSTHHOIO MarHuTa Ha paMKy
¢ ToKoM. VccnenoBanue siBICHUS 3J€KTPOMAarHUTHON MHYKIIUN

5 KOJIEBAHUSA U BOJIHbBI
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5.1

MEXAHHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.1.1

KonebarenpHas CUCTEMA. CB0OOIHEIE KOJICOaHUs.
I"apmonnueckue xonedanus. [lepuon, yacrora, ammutyaa u ¢asa
KoeOanui

5.12

[IpyxvHHBIN MassTHUK. MaTeMaTHYECKUI MasITHUK

5.13

VpaBHeHne rapMoHWYeckux — KojeOanui.  Kunematuueckoe
Y AWHAMHYECKOE OIMMCaHNe KoJeOaTeTbHOrO JBUKCHUS

514

[IpeBparienue HEPrun MpHU TApMOHUYECKUX KoseOanmsX. CBsi3b
AMILIUTY AbI KoJIeOauuii HCXOIIHOI71 BCJIMYHHBI C aMIUIUTYyJdaMHA
KoJie0aHui €€ CKOPOCTH M YCKOPECHHUS

Konebarenbuplit  koHTYp. CBOOOIHBIE  3JIEKTPOMArHUTHBIC
Kosne0aHus B HJICATbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHUs
MEXJy MEXaHWMYECKUMH M 3JIEKTPOMATHUTHBIMU KOJEOaHUSAMHU.
®opmyina Tomcona

3aKOH COXpaHEHHsI OSHEPrHH B HICATLHOM KOJICOATEITHbHOM
KOHTYpE

BrinyxneHHbIC MEXaHUUYECKUE KOJIEOaHUS. Pesonanc.
PesonancHass kpuBas. BbIHyXIEHHBIE  IJIEKTPOMArHUTHBIC
KoJIeOaHus.

5.1.8

[lepemennslit Tok. CHHYCOMIATBbHBIA IEPEMEHHBIH TOK.

5.1.9

MOoOMmHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYJIHOE U JIEUCTBYIOIIEE
3HAYEHHE CHJIBI TOKA U HAIPSHKEHUS

5.1.10

Tpancdopmarop. [IpousBonctBo, mnepegadya U MnoTpebieHHE
INEKTPUYECKOM  3HEpruM.  OKOJIOTMYECKHUE  PUCKU  TPHU
NIPOU3BOJACTBE ANEKTPUUECKON SHEPIUM. Kynbrypa
WCII0JIb30BAaHNUs AJIEKTPO3HEPTUH B TOBCETHEBHOM JKU3HU

5.1.11

TexHuueckue yctpoiictBa: ceiicMorpad, 3IeKTpUIeCcKuil 3BOHOK,
JIMHMHM YIEKTponepesad

5.1.12

[Ipaktuueckue pabotel. MccienoBaHue 3aBUCMMOCTH IEpHOJA
MaJIbIX KoJIeOaHUH Ipy3a Ha HUTH OT AJUHBI HUTHU U Macchl Tpy3a.
HccnenoBanne nepeMeHHOr0 TOKa B LEMU M3 MOCIENOBATEIBHO
COCAMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa

52

MEXAHHUYECKHUE U 3JIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1 MexaHu4eckue BOJIHBI, YCIOBUs pacnpocTtpaneHus. Ilepuog.
CKOpoCTh pacmpocTpaHeHUss M JAJIMHA BOJHBL. llonmepeunsie u
IPOJI0JIbHBIE BOJHBI

522 WnuTepdepennus un qudpakius MEXaHUUECKUX BOJIH

523 3Byk. CKopocTh 3ByKa. ['poMKOCTh 3ByKa. Beicora ToHa. TeMOp
3ByKa

524 ONeKTPOMAarHUTHBIE BOJIHBI. VYcnoBus U3JIy4eHUs
IEKTPOMArHUTHBIX BOJIH. Bzaumnas OpHEHTaLHs
BeKTOpOB E, B 1 v B 2JIeKTpOMarHuTHON BOJIHE B BAKyyMe

525 CBoO#CTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEITOMIICHHE,
MOJISIpU3aLKs, nudpaxius, UHTEPPEpEHIIHSI. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

52.6 [Mkana AIIEKTPOMAar HUTHBIX BOJTH. [Ipumenenue

OJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy
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5.2.7

[lpuHnunel  paguocBs3su M TeleBUACHUs.  Paguonokanus.
DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroIel cpesibl

528

Texuuueckue YCTPOWCTBA: MY3bIKaJIbHBIC WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neyp

53

OIITUKA

53.1

[IpssMOnMHENHOE PacIpOCTpaHEHUE CBETA B OAHOPOJHOU Cpele.
JIyu cBera

532

OtpaxkeHue cBeTa. 3akoHbl oOTpaxeHus cBeta. [locTpoenue
M300payKEeHUI B MIIOCKOM 3epKalie

533

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCOTIOTHBIN
TIOKa3aTCJIb IMPCJIOMIICHUA

534

[lonHnoe BHyTpeHHee oTpaxkeHue. [IpenenbHplii yroa IMOJIHOTO
BHYTPEHHETO OTPAXKEHHUS

535

I[I/ICHepCI/IH cBeTa. CIIOXKHBIN cocTaB 0€JIoro CBeTa. ]_[BCT

53.6

CoOuparomniue U paccenBarolye JMH3bl. ToHKas nuH3a. DokycHoe
paccTosiHMEe M ONTHYecKas cuia TOHKOW JsmH3bl. IlocTtpoenue
M300paKeHUI B COOMPAIOIITUX u paccenBaroX
nuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEJIMYEHNE, 1aBAEMO€ JINH301

5.3.7

HpeI[CJIBI MIPUMCHUMOCTU FeOMeTqueCKOﬁ OIITUKH

53.8

WNutepdepennus  cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HaO0II0/IeHNs] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB

539

Judpakuus  cera. JudpakumonHas pemérka. Y cCIOBHE
HaOI0ICHUS TJTaBHBIX MaKCUMyMOB npu MaJIeHuN
MOHOXPOMATHYECKOTO CBETA Ha TUDPAKIIMOHHYIO PEIIETKY

5.3.10

HOHHpI/I3aLII/I${ CBCTa

53.11

TexHnueckue YCTPONCTBA: OUKH, ayma, ¢doTtoanmapar,
IPOEKIMOHHBIN anmapaTr, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIMOHHAS PEHIETKA, TOSPOU

53.12

[Ipaktudeckue padoThl. Mi3MepeHHe MoKa3aTessl MPEIOMIICHHS.
HccnenoBanue cBOWCTB M300pakeHHW B JuH3aX. HaOmoneHnwue
JUCIICPCUU CBETa

3JEMEHTBI CHEIUAJBHOM TEOPUU OTHOCUTEJLHOCTHU

6.1

['paHuLBl NPUMEHUMOCTH KJIaccHUeCKOM MexaHukH. [loctynmarsl
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICeHUE BPEMEHHU U
COKpAaIICHUE JJTNHBI

6.3

DHEprus 1 UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs13p Macchl C 3HEpPruen M UMITYJIbCOM CBOOOJIHOM YacCTHIIBI.
DHeprust NoKosi CBOOOTHOM YaCTHIIbI

KBAHTOBAS ®PU3UKA

7.1

3JEMEHTHI KBAHTOBOM OIITUKH

@otonsl. Popmyna Ilnanka cBs3u dHepruu (GOTOHA C €ro
4acTOTOM. DHEPrusi 1 UMIyJbC (HoToHA

OTtkpsbiTHE u HCCIIEJOBaHUE dororddekra. OnebITbI
A.T'. CtoneroBa. 3akoHbI poTOdPdeKTa
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VYpaBuenue DiiHmTeitHa 1 Gorodddexra. «KpacHast rpanuia
dhotordexra

7.1.4 Hasnenue ceera. Onwitel [1.H. JleGenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

7.1.6 Texuuueckue yCTpoOICTBa: GOTOIEMEHT, (dhoTonaTuuK,
COJTHEYHAsI OaTapesi, CBETOUOT

7.2 CTPOEHHUE ATOMA

7.2.1 Mogens atoma Tomcona. OnbiThl Pe3epdopaa no uccienoBanuio
cTpoeHus aroma. [lnanerapHas Mozenb aToma

722 Ioctynater bopa. M3mydyenue u mornomeHue (OTOHOB INpU
IIEpeXo/ie aTOMa C OJHOIO0 YpPOBHSI SHEPruu Ha JApyroil. Bumsl
cnekTpoB. ClieKTp ypoBHEH SHEPTUU aTOMa BOI0PO/ia

7.2.3 BonnoBssle cBoiicTBa yactul. Bonns! ae bpoiinsa. KopmyckymspHo-
BOJIHOBOM Ayanu3M. Judpakiys 31eKTpOHOB Ha KpUCTAILUIAX

724 CrioHTaHHOE U BBIHYKAECHHOE U3ITy4YeHHUE. Y CTPOMCTBO U IPUHIIMII
paboTsl nazepa

7.2.5 TexHuyeckue ycTpoNCTBa: CIEKTPaIbHbIN aHAIN3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpaxTuyeckue padotsl. HabmoaeHue nuHeituaToro crekTpa

7.3 ATOMHOE A1PO

7.3.1 Metoabl HAOMIOACHUS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YACTHI]

7.3.2 Otkpeitie  pamuoaktuBHOCTH.  OmbiTel  Pesepdopma 1o
OIPEJICJICHUIO COCTaBa paJMOAKTUBHOIO u3iydyeHusa. CoiicTBa
anb(a-, 6era-, raMMa-u3Ty4eHus. BiausHue painoakTUBHOCTH Ha
KHBBIC OPraHU3MbI

7.3.3 OTkpbiTHe TpoTOHa M HeWTpoHa. HykinoHHas Moxenb sjapa
I'eiizenbepra — MBanenko. 3apsg sapa. MaccoBoe 4Mcio sipa.
N3otormbl

7.3.4 Anbda-pacnian. DNEeKTpOHHBIH W TMO3UTPOHHBIN OeTa-pacma.
I'amMa-u3nydenue. 3aKOH paJiMOaKTUBHOTO pacnajia

7.3.5 DHeprus cBs3M HYKJIOHOB B sifipe. SlnepHsie cuibl. Jledekt maccol
saapa

7.3.6 Snepusie peakuuu. JleneHne u CUHTE3 siEp

7.3.7 SAnepusiii  peaktop. Tepmosimepubiii  cuHTe3. [IpobGnembr u
MEPCIEKTUBBl SIACPHON HHEPreTHUKU. ODKOJOTUYECKHE aCIEKThbI
SIIEPHON YHEPreTUKH

7.3.8 DieMeHTapHBIC YJACTHIIBL OTKpbITHE MO3UTPOHA.
@dyH1aMeHTalbHbIE B3aUMOACHCTBUS

7.3.9 TexHudeckue  yCTpOWCTBA: TO3UMETP, Kamepa  BuibcoHa,
SJIEPHBIN peakTop, aToMHasi 6oMOa

7.3.10 [Ipaktudeckue pabotel. MccmeqoBanue TpekoB dacTuil (110
rOoTOBBIM (hoTorpadusim)

8 IJIEMEHTbI ACTPO®U3NKHU
8.1 Bun 3Bé3mHoro Heba. Co3Besnusi, ipKHe 3BE3JBI, IUIAHETHI, UX
BUIMMOE JIBH)KEHUE
8.2 Conneunas cucrema. Ilmanerst 3emHOW Tpymnmbl. [lnaHersl-

TUTaHTBl U UX CIIYTHUKH, KAPJIIMKOBBIC ITIJIAHCTHI. Mansie Tena
CoHEYHOH CUCTEMBEI

69




8.3

Comnnne, porocdepa u atmochepa. ComHeuHas aAKTHBHOCTb

8.4

Hctounuk s3neprun ConHua v 3BE37

8.5

3BE31pl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
panuyc,  Temmeparypa,  HMX  B3aUMOCBS3b. Juarpamma
«CIIEKTPaJbHBIA  KJIacC — CBETUMOCTB». 3BE3IBl  IJIABHOU
IIOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY UL
3BE3]] TTIaBHOW ITOCIIEA0BATEIbHOCTH

8.6

Bnytpennee crpoenue 3B€31. COBpEeMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUU M 3BoJifoMU ConHIA W 3BE3M. DTambl KU3HU
3BE3]

8.7

Mneunsiii [lyte — Hama [Mamaktmka. CrnmpanibHas CTPYKTypa
lNanakTuku, pacnpenenenue 3BE3N, raza v neuid. [lomoxenue u
newxkenne Comuua B [anmaktuke. Ilnockas u  cdepuueckas
MOJICUCTEMBI | alTakTUKKU

8.8

Tunel ranaktuk. Pagvoranaktuku u kBaszapbl. UEpHbIE ABIPHI B
SIIpax rajJakTHK

8.9

Bcenennas. Pacumpenne Beenennoit. 3akon Xa66:ma. Paz6eranne
rajgaktuk. Bospact um paguyc Bcenennoii, teopus boibmioro
B3pbIBa. Mojens «ropsiueit Becenennoi». PenukroBoe nznydeHue

8.10

Macurtabnas CTpYKTypa Bcenennoi. MeraranakTuka.
Hepeménnslie npo0iaeMbl aCTPOHOMUT
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INPOBEPAEMBIE HA EI'9 1O ®HU3UKE TPEBOBAHUA K
PE3YJIbBTATAM  OCBOEHMA OCHOBHOHN  OBPA3OBATEJILHOM
INPOI'PAMMDBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K IPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI
NpoBepsieMOro OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMBbI CpeHero 001ero oopa3oBaHus
TpeOOBaHMS

1 CdopmupoBaHHOCTH YMEHUH pacro3HaBaTh (pU3UUecKue sBICHUS (IIPOLIECCHI)
OOBSCHSTH UX HA OCHOBE U3YYCHHBIX 3aKOHOB

2 BJ'Ia)ICHI/IC OCHOBOIIOJJIararonimmMmn (1)I/ISI/IIIGCKI/IMI/I IIOHATUSIMU W BCIMYNHaAMU,
XapaKTEePU3YIOMUMH (PU3UIECKUEC TIPOIIECCHI

3 ChopmupoBaHHOCT, yMEHHI MNPUMEHSATh 3aKOHBI KJIACCHUYECKON MEXaHUKH,

MOJIEKYJIIPHOH (U3MKH W TEPMOJAWHAMHKH, ODJIEKTPOJAMHAMHUKH, KBAHTOBOH
¢bu3ukn A8 aHanu3a M OOBSICHEHUS SIBJICHUN MHKpPOMHpPA, MakpoMupa H
Meramupa, pa3inyaTh yciaoBHs (TpaHMILIbI, 00J1aCTH) NIPUMEHUMOCTH (GU3NYECKUX
3aKOHOB, ITOHMMAaTh BCEOOWIUI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD HUCIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3HUECKUE

MPOLIECCHI, UCTIONB3YS OCHOBHBIE MIOJIOKEHHUS, 3aKOHBI
Y 3aKOHOMEPHOCTHU

4 ChopMUpOBaHHOCTh YMEHUS pa3indyaTh YCIOBHS TPUMEHHUMOCTH MOJIEIEH
(bU3UYECKUX TEJ U TIPOIIECCOB (SBICHUIA)

5 ChopmupoBaHHOCTE yMEHHS pelIaTh PacUETHBIC 3a/lauydl C SIBHO 33/IaHHON H

HESIBHO 33JIaHHOM (M3MYECKOH MOMEbI0: Ha OCHOBAHUHM AaHAIN3a YCIOBUS
BBIOMpPATh (PU3UUECKHE MOJIENH, OTBEUYaloue TPeOOBaHUIM 33/]auu, IPUMEHATh
(bopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (U3HMYECKHX TEOPHH HpHU
WCTOJIb30BAaHUN MAaTEeMaTHUECKUX METOJIOB PEIICHUs 3aj1ad, MPOBOIUTH PAaCUEThI
Ha  OCHOBAaHMM  HMCIOIIMXCS  JAaHHBIX,  AHAJM3HPOBAaTh  PE3YJIbTATHI
Y KOPPEKTUPOBATh METOJIbI PEHICHHUS C YIETOM MOJTYYSHHBIX PE3yJIbTaTOB

6 Pemrate kauecTBeHHbIE 3a/ayd, TpeOyIOIIMEe NMPUMEHEHHS 3HAHUN M3 pa3HBIX
pa3zieNioB MIKOJBHOTO Kypca (U3MKH, a TaKKe MHTErpallid 3HAaHUW U3 JAPYTrHx
MIPEIMETOB €CTECTBEHHOHAYYHOI'0 LMKJA: BBICTPAMBAaTh JIOTMYECKYIO LIEMOYKY
paccy>KIeHH ¢ OTOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE
SIBIICHUS

7 BJ'Ia)ICHI/IC OCHOBHBIMHM MC€TOAAMU HAYYHOI'0 IIO3HAHUWsA, HCIOJb3YyCMBIMU B
¢u3uKe: NPOBOAUTH MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEIUYUH,
BI)I6I/Ipa$[ OINTUMANbHLINA CII0CO0 HU3MCPCHUA W HCIIOJB3YyA HU3BCCTHBIC MCTOABI
OLIEHKU MOTPELIHOCTeH HM3MEpEeHH, MPOBOIUTH MCCIEIOBAHUE 3aBHCUMOCTEH
(1)I/I3I/I'-ICCKI/IX BCJIMYHUH C HCIIOJIB30BAHUEM IMIPAMBIX HSMepeHHfI, 00BACHSTD
TOJIYUCHHBIC PC3YyJIbTAThl, UCIIOJIb3Y (I)I/I?)I/I‘-IGCKI/IG TCOpHHU, 3aKOHBI U IIOHATHUSA, U
JenaTh BBIBOJBI; COOMIOMAaTh MpaBHiIa OE30IMacHOro TpyJda IMPH IPOBEACHUH
UCCIICZIOBAaHUM B paMKax y4yeOHOT0 3KCIIEPUMEHTa U Y4eOHO-UCCIIeA0BaTEIbCKOM
JESATEIBHOCTH C HCIIOJIIB30BAHUEM LU(PPOBBIX H3MEPHUTEIBHBIX YCTPOWCTB H
1a00paTopHOro 000pyI0BaHUs

8 CdopmupoBaHHOCTH YMEHUH aHATU3UPOBATh M OIICHUBATH MOCIIEACTBUS OBITOBOM
U TPOU3BOACTBEHHOM JAESITEIbHOCTH YEJIOBEKa, CBS3aHHOM € (PU3MUEeCKUMHU
IpoIeccaMu, C TO3UIUN SKOJIOTMYecKod Oe30MacHOCTH; MpPeICTaBICHUH O
palrOHAIBHOM HPUPOJAOIOIB30BAHUN, & TaKXe pPa3yMHOM MCIOJIb30BAHUHU
JIOCTMKEHUM HAyKU M TEXHOJIOTUW ISl JAJbHEUILETO Pa3BUTHUSL YEJIOBEYECKOTO
o01iecTBa
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9 OBnazieHne pa3TUYHBIMU criocobamMu paboThl ¢ MHpOpManueid (usnyeckoro
COJICpXKaHUA C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHII;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAIN3a M OLIEHKHU JIOCTOBEPHOCTH IOIy4aeMOn
uHpopManuu

10 ChopMupoBaHHOCTb YMEHHH PUMEHATh OCHOBOIIOJIArAOLINE aCTPOHOMUYECKHE

TIOHSITHSI, TCOPUH U 3aKOHBI JUIS aHATTN3a U O0BICHEHHS (PU3HUECKUX TPOIECCOB,
MPOMCXOIAIINX Ha 3BE3/IaX, B 3BE3IHBIX CUCTEMAX, B MEKTATAKTUIECKON Cpejie;
IBHKEHHUS HEOECHBIX TeJ, SBOJIOINM 3BE3 U Beenennoii
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETID
11O ®PU3UKE

Kon
pa3nena/
TeMbI

Kon
3JIeMEHTAa

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

1

MEXAHHUKA

1.1

KNHEMATHUKA

MeXﬁHquCKOG JOIBUXXCHHUC. OTHOCI/ITCJ'H)HOCTI) MECXAaHHNYCCKOIoO IBUKXCHUA.
CucreMa orcuéra

MaTepI/IaHBHaH TOYKaA.

7 TPAcETOpHA
E€ pammyc-BeKTop:
Fle)=(x(e) plr)=(0)),

TpaeKTopII,

TIEPEMEIIICHIIE:

St

Ar=7(t))-7(t) =1, —1; =
= (Ax, Ay, Az),

MyTb.

CTIoXKeHIIe TepeMeleHHit:

Ay =10, + 4

CxopocTh MaT€pUaIbHOM TOYKHU:

Ax .
v = —L =X,. aHATIOTIIMHO v = IT,'; v ==z "
t—=0

CroeHHe CKOpocTell: 6, =0, + 0, -

Brrunciienue nepeMenieHus U My TH MaTepHaIbHON TOUYKH TIPU
MPSIMOJIMHEIHOM JBMKCHHUU BIIOJTb OCH X 10 TpauKy 3aBUCHMOCTH Vx(t)
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. . Ap -,
VekopeHie MaTepHaIbHOI TOYKIL d = — =g'= [Jx A .. ] .
AL | '
Ao . , -
a =—>= =(u,) " amanormmo a, =(v, )’ a =(v.)
At Ar—s0 !
PaBHOMEpHOE NPSMOJIMHEHHOE TBUKECHUE:
1.1.5
x(t) = x0 + voxt; vx(t) — vox = const
PaBHOYCKOpEHHOE MPAMOJIUHENHOE IBHXKCHHE:
(1) +u, t+ ar
xX(t)=x,+u 4+
0 Dx 2
v (t)=u, +at
1.1.6
a. = const
2 _ 2 - e -
UE.T U.l.'r - -'H.‘I.' [""2 ""1]
L+ U
) . T4
HPII OBILKESHINI B OTHOM HANPABIISHIII IIVIE S = T r
CBobOoaHoe nasieHue. Y CKopeHUue cBOOOTHOTO MaieHusl.
Vi l_ ﬁo
Yo o
0 Xo (
JIBm>keHue Tena, OpoIeHHOTO MO/ YTIIOM 0, K TOPU30HTY:
117 [.ﬁ.‘{?}=.ﬁ.‘e +ULt =2 +U,cosa-f
£ . 2
]\J'{f} =y, Ut + & =1, +Usino-f— g
: 2 2
v (t)=v, =v,cosa
v (t)=uv,, +gt=v,smna— gt
g.=0
g, =—g=const
KpuBonuneiinoe aABukeHue. [[BrxkeHrne MaTtepraibHON TOYKH 110
118 OKPY>KHOCTH.

YrnoBas ¥ IMHEITHAsA CKOPOCTh TOUYKHU:
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v = wR

21
[Ipu paBHOMEPHOM IBUKEHUH TOYKH MO OKPYKHOCTH W = —_ = 27V.

T

2
v
[leHTpOoCTpeMUTENBHOE YCKOPEHUE TOUKH: A = X = w?’R
1c

IlosHOE ycKOpeHUe MaTepualbHON TOUKU

TBépnoe Teno. [loctynaTensHOE M BpalaTeaIbHOE JBUKEHHUE TBEPAOTO
Tena

1.2

ANHAMUKA
121 Nuepuumaneueie cuctemsl orcuéra. [lepssiii 3axkoH HeroToHa. IIpuHimn
- oTHOcHUTeNbHOCTH ["anumes
vIacca m
tena. [IoTHOCTB BemecTa: p = —
1.2.2 v
Cuna. [TpuHIMTI CyTIeprO3UILIUN CHIT:
1.2.3 > » »
FpaBﬂoueﬁCTB = Fl + F2+' -
Bropoii 3akon HetoToHa: 115 marepuansHoi Touku B UCO
1.2.4 - . .- -
Fi1=ma Ap = FAt , F = const
——{—{—
Iy Fy
1.2.5 Tperuii 3akoH Hpr0TOHA 1711 MaTepUaIbHbIX TOYEK:
Fi2=—F2
3aKOH BCEMUPHOTO TATOTCHUSI: CUITBI IPUTSIKEHUS MEXKTY TOUCUHBIMU
MaccaMH paBHbI
mimaz
F~= G R2
1.2.6
Cuna Tsixectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTb CUJIBI TSKECTH OT
BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI paganycoM RO:
GMm
mg = : f
0
Cuna ynpyroctu. 3akoH ['yka:
1.2.7
Fx=—kx
Cuna tpenusi. Cyxoe TpeHue.
1.2.8

Cuna tpenus ckonbxeHust: Frp = uN.
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Cuna tpenus nokost: Frp < uN

Koaddunment tpenust
aBJICHUE: L
1.2.9 a p=
S
1.3 CTATHUKA
o
F
1.3.1
MoOMEeHT cuiibl OTHOCUTENBHO ocH BpaieHus: M| = Fl, rae | — niedo
CHJIBI OTHOCHTENIFHO OCH, MPOXOJsIei uepe3 Touky O
MEPIEeHIUKYIISIPHO PUCYHKY
LenTp macc Tena. LieHTp Macc cCUCTEMBI MATEPUATIBHBIX TOUEK: Ty, =
miritmpra+t..
132 mi+mz+..
B ogHOpoHOM mone TskecTH (g = const) LEHTp Macc Tea COBMAIacT
C €ro IEHTPOM TSKECTH
VYcnosus pasHoBecus TBEpAoro tena B UCO:
[M,+M, +...=0
133 .
|F+Fy+...=0
1.3.4 3akoH [lackans
1.3.5 JlaBnenue B )kuIKOCTH, nokosimeiica B UCO: p = po + pgh
3akoH Apxumena: Fapx = — Ppurecn €CIH TEIO U KHAKOCTB TTIOKOSTCS B
HUCO, 0 F Apx = Pg V ssrrecn
1.3.6
VYcnoBue ruiaBaHus Teln
1.4 3AKOHBI COXPAHEHMNSI B MEXAHUKE
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1.4.1.

- -

HMMiynec MaTepUaIbHOM TOYKU: P = MV

- - -

142 NMmynsc cucreMmsl Tent: p = p1 + p2+...
3aKOH U3MEHEHUA U COXpaHeHusa umnyibca: B UCO
Ap = A (p]_ + p2+. . .) = FlBHeLHHAt + F2BH6[HHAt+. '
143 N > > N ”
B UCO ,ecmu Ap = A (p1 + p2+...) =0, ecniut Figueun + Fpnemmt. .. =
0
PeakTtmBHOC NBMKCHUE
144 3 .
At X
PaGora cuipl Ha MajIoOM NIEpEMEIIICHUH:
‘11=|F|-|.-'l'n.f'|-cos o=F, - Ax
a F
0]
MortHOCTb CHIIBL: ecii 3a BpeMs At paGota cuibl u3MeHsieTcest Ha AA | To
1.4.5 MOIITHOCTD CHITBI
A
P=— =F-v-cosa
'&r Ar—
Kunetnueckas . mv2 p2
SHEprus MaTepuaibHOM Touku: £ =__=__
KHH 2 2m
1.4.6
3aKOH u3MEHEHHsI KHHETHYECKOU DHEPITMH CUCTEMBI MATEPHAIILHBIX
touek: B UCO AEwm = A1 + Ay + ...
[ToreHmmanbHas SHEPrusi: JJIs1 MOTEHIIMATBHBIX CHIT
147 A12 = EIHOTeHu - EZHOTeHu_= AEHOTBHLI

HOTGHHI/IaHBHaSI OHEPIUid MaTepHaHBHOﬁ TOYKHU B OAHOPOJHOM I10JI€
TKECTH: Evnoresy = mgh .
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[TorenuuanpHas sHEeprus ynpyro neGopMupoBaHHOro Tena: Ernoreny =
kx2

2

3aK0OH U3MECHEHUS 1 COXpPaHCHUMA MEXaHUYECKOM OHCPIruu:

Euex = Espn + Emmm-u

1.4.8
B IICD JﬁEMEK = ABCEK HEIIOTEHII. CHII»
B IICO AE,ex = 0, €CIIH Aszcex renoresm. cax = 0
1.5 MEXAHHMWYECKHUE KOJIEBAHUS 1 BOJIHbI
I"apmonunueckue koaedaHus MaTepraabHOM TOUKU. AMIITUTYAA U (a3a
kosiebanuii. Kunematuueckoe onvcaHue:
x(7) = Asin| @t +o, ).
v (f=x'.
a,(®=(v,),=—0x(f) =a, +®x=0, 10 x - cmemenue u3
paBHOBeCHSI.
JlnHaMu4eckoe onucanue: max = —kx, rae k = mw?
1.5.1 OT10 3HauMT, uT0  Fx = —kx
DHepreTUyYecKoe ONMUCaHue (3aKOH COXPAaHEHUs MEXaHUUECKOM SHEPruHn):
mut kR my,, kAT
2 2 2 2
CBsI3b aMIUTUTY Bl KOJIEOaHUI CMETIEHHSI MAaTepPHAIbHON TOUKH C
aMIUIUTYy1aMH KoJleOaHuM €€ CKOPOCTU U YCKOPEHHS:
Upe =04, a__ =4
Ilepuon u yactoTa KoneOaHM:
_2m 1
(GIRY
[lepron ManmbIx CBOOOTHBIX KOJIEOAHUI MATEMATHIECKOT'O MasTHHKA!
1.5.2 /
I'=2m |—
g
[lepron cBOOOIHBIX KONIEOAHUH IPYKUHHOTO MasTHHKA:
m
T=2nm|—
k
153 Boinyxnennsle konebanus. Pezonanc. PezonancHast kpusast
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Ilonepeunsle U IpoaOIbHBIE BOIHBI. CKOPOCTH paCIPOCTPAHEHUS U
JUIMHA BOJIHBIL:

1.54
A=vl="_ Wntepdepenus u nudpaxiys BOIH
v
1.5.5 3ByK. CKOpOCTb 3BYyKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOJUHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell. [lycTh
TepMOJMHAMHUYECKasl cucTeMa (Tesn0) COCTOUT U3 N 0IMHAKOBbIX
N
211 MoJiekyJ. Torjga KonM4ecTBo BellecTBa v = = " rie N M
o A M
— 4ucio ABoraapo, m —macca CUCTeMBI (Tena), (4 — MOJIIpHasi Macca
BEIIIECTBA
2.1.2 TermnoBoe JBUKEHUE ATOMOB U MOJIEKYJI BEILIECTBA
2.13 B3aumoneiicTBre yacTuIl BelecTBa
2.14 Huddysus. BpoyHoBCcKOe IBHXKEHNE
2.1.5 Mogens uneansaoro raza B MKT
CBsi3b MEX]y JaBICHUEM U CpeHEN KUHETUUECKOU SHEprueit
MOCTYMATEIBHOTO TEMJIOBOTO JIBUKEHUS MOJIEKYJT HACATBHOTO Ta3a
(ocroBHOe ypaBHeHue MKT):
1 ; 2 (mpt) 2. —
2.1.6 p=-mgw =-n-| — =Zn-g__
3 301 2 3 .
rae m0 — Macca oiHOM
MOJIEKYJIBI,
N
N = _ - KOHIICHTPAIH MOJIEKYJI,
14
2.1.7 AoGcomotHas Temriepatypa: T =t +273K
CBsi3b TeMIIepaTyphbl ra3a co CpelHell KHHETHUECKOM SHeprueit
MOCTYMATEJIBHOI'O TEIJIOBOTO IBMXKEHUS €r0 MOJIEKYJI:
2.1.8 > =
— (mp 3
Epore =| —— | == kT
2 2
2.19 VYpasuenue p = nkT
2.1.10 Mogenb uieaibHOTO Ta3a B TEPMOIUHAMHUKE:
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( VpapHeHHe MeHreneera — KianeHpora
| BeIpeUKeHHe U1 BHYTPeHHEH 3HepIHH
VpaBHeHne MeHzueneeBa — KianeiipoHa (mpiMeHHMBIE dop
JaIICIH):
pRT

pV = %RT = vRT = NKT, p=t=

BripakeHIle U1 BHyTpeHHell 3HepITil 0JHOATOMHOIO IIealbH|
raza (IIpIIMeHIIMBIe (JOPMET 3aIIICH):

L‘=%vRT =%Nr’cT =£ERT=WUT=%pV

2

2.1.11

3akoH JlanbTOHA [IJ1 JaBJICHUSI CMECH Pa3pEeKEHHBIX Ta30B: p = p1 +
p2+..

2.1.12

W3omporieccsl B pa3peKeHHOM ras3e ¢ MOCTOSHHBIM YHcIIoM Moiekys N (¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):

mzorepma (T = const): pV = const ,
n3zoxopa (V = const): 1;-= const
n3zobapa (p = const): ¥ = const

T

I'paduueckoe npencrasiaenue uzomnpoueccoB HapV-, pT-u VT-
TUarpamMmax.

OObeIUHEHHBIN Ta30BbIA 3aKOH: 2Y = const Ui MIOCTOSSHHOT'O
T

KOJIMYECTBA BCIICCTBA V.

2.1.13

HaCBIH_[CHHBIe 1 HCHACBIIIICHHBIC ITAPHhI. KauecTBeHHAs 3aBUCUMOCTh
IIOTHOCTHU U AABJICHUA HACBIMICHHOTO IMapa OT TEMIICPATYPhI, UX
HE3aBUCUMOCTEL OT 00BEMaA HAaCbIOIICHHOI'O I1apa

2.1.14

BnaxnocTs Bo3myxa.

OtHOCHUTENbHAS BIIAXKHOCTD:

b = Prapa(T)  _ Priapa(T)
Ty P (T)

HachIIIapa HaChIIIapa

2.1.15

N3MeHeHune arperaTHbIX COCTOSIHUN BEILIECTBA: UCIIAPEHHE U
KOHJICHCAIIUs, KHIICHUE KUJIKOCTH

2.1.16

H3MeHeHune arperaTHbIX COCTOSIHMI BELIECTBA: IUIABICHUE U
KpUCTAJTU3aLUs
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2.1.17

[IpeoOpazoBanue sHepruu B Ga30BBIX MEPEXOAAX

22 TEPMOJUHAMUKA

2.2.1 TermmoBoe paBHOBECHE U TEMITEpaTypa

222 BuyTpennss sueprus

293 Tennomnepenaya kak crocod U3MEHEHUs! BHYyTPEHHEH sHEpruu 6e3

o coBepiieHus padoTsl. KOHBEKIIMS, TETIONPOBOIHOCTD, U3TyUYCHHE

KonuyecTBo Termnorsl.

2.2.4 Y nenapHas TEIIOEMKOCTD BEIIECTRA C:

Q = cmdAT

VY nenpHas Temnora napoodpazoBanus L: Q = Lm.

225 VY nenpHas TemoTa miaBieHus A Q = Am.
VY nenpHas TemioTa cropaHus Tomumea q: Q = gm
DneMeHTapHas paborta B TepMoauHamMuke: A = pAV

22.6
Brruucnenue paboTsl 1o rpaduky mpoiiecca Ha pV-auarpaMMe
IMepssrii 3akoH TepmoauHamMukn: Q12 = AUz + A1z = (Uz — U1) + A1z

2.2.7
Annabara: Q12 = 0 = A1z = (U1 — U2) = AUx2

2238 Bropoii 3akoH TepmonnHamMuki. HeoOpaTumMble nporiecchl
[Ipunnune! nevictBus TeroBbix MamuH. KITJI:
MaxkcumansHoe 3Hauenune KIIJI. [uxn Kapno:

Toro —Toon T
22.10 MAxX N = Vgey = = =1-==
. T
2.2.11 VYpaBuenue teroBoro 6amanca: Q1+ Q2 + Q3+...=0
3 SJIEKTPOAUHAMUKA
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3.1

SJIEKTPUYECKOE ITOJIE

DIeKTpu3aius Te U €€ MPOosBICHUS. DIeKTpUUeCcKuid 3aps. JIBa Buaa
3apsiia. DIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaaa

3.1.2

B3aumoperictue 3apsanoB. Toyeunsie 3apsaanl. 3akoH Kynona:

B OTHOPOJHOM BCHICCTBE C I[HBHGKTPH‘IGCKOﬁ IIPOHUIAEMOCTBIO &

F:klﬂﬁl'l?'z_ 1 _|‘.5'1|'1?J

&1 4mes, 1

3.13

3HCKTpI/ILICCKOC noise. Ero geiictBue Ha QJICKTPUYICCKUC 3apsA bl

3.14

HanpsxénnocTts F

QJICKTPHUYICCKOI'O ITOJIA: E =

Anpo6ubiit
ITose Toueynoro 3apsana:
E=k",

T 7,.2

>

oaHOpoaHoe none: E = const.

Kaptusb! 1MHNNM HAIPSKEHHOCTH ITUX MOJIEH

IloTeH1IMAILHOCTH SJICKTPOCTATUYCCKOI'O ITOJIA.

Paznoctn MOTCHIIMAJIOB U HAIIPSAKCHUC!

A1z = q(¢1 — ¢p2) = —q4¢ = qU.
HOTeHHI/IaHBHaSI OHEPIruA 3apsaaa B JJICKTPOCTATHYCCKOM II0JIC!
W=qp A=—-AW

ITorenmuan QJICKTPOCTATHUUYCCKOI'O ITIOJIA:
w

o q

CBsi3b HAMPSDKEHHOCTH TIOJIS M Pa3HOCTH IMOTECHIIUAJIOB TSI OJTHOPOIHOTO
anektpoctaruueckoro noisi: U = Ed

[IpuHIUI Cynepro3uIMK ANEKTPUIECKUX TTOJIEH:

- - -

E=FE1+Ex+...,¢ = ¢p1 + ¢2+...

[IpoBOAHMKY B IEKTPOCTATUYECKOM IOJIE.

YcnoBue paBHOBECHS 3apsA0B: BHYTpH NpoBoaHKMKA EL = 0 ,HyTpM u Ha
IIOBEPXHOCTHU MIPOBOJIHUKA (@ = const

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM 1oJ1e. J{uanexkTpuueckas
IIPOHMIIAEMOCTh BEILECTBA €
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3.1.9

KOHIOCHCATOP. .
p BHGKTpOCMKOCTL KOHACHCATOpa: C =

| =

. ggoS
DNEeKTPOEMKOCTD IJIOCKOTO KoHAeHcaropa: C = — = &C

d 0

3.1.10

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB:

HOCHGHOB&TGHBHOG COCOIUHCHUEC KOHACHCATOPOB!:
1 1 1
=_+_+..
Crocn C1 C2

U=U1+U2...,q1=q2 =...,

3.1.11

DHeprus qgU CU2 gq2
3apsKEHHOTIO0 KOHJIEHCATOpa: WC =_=__=__

2 2 2C

3.2

3AKOHBI IOCTOAHHOTI' O TOKA

3.2.1

Cuia Toka:

1=

&rﬁ_}ﬂ

ITocrostauelii TOK: I = const, /Iyt mocToOssHHOTO TOKa q = It

322

YcnoBus CyHICCTBOBAHHUA SJICKTPUICCKOT'O TOKA.

Hanpsixenne U u OJIC E

323

3aKOH U
Oma st yyactka nenu: [ = —
R

324

DnexTpuueckoe
CONPOTUBJIEHUE. 3aBUCUMOCTb COIIPOTUBIICHUS

OOIHOPOAHOI'O MPOBOAHHKA OT €0 JJIMHBI U CCUCHUA. YaenbHoe

l
COIIPOTUBJICHUC BCIICCTBA. R= pP E

325

Hctounnku Toka. 3/]C UCTOYHMKA TOKA:
A

E= q

BHyTpeHHee conpoTUBIEHNE UICTOYHUKA TOKa

CTOPOHHHUXCHIT

3.2.6

3akon Oma . . .
JUISt IOJTHOM (3aMKHYTO#) anekrpudeckor rienu: E = IR + Ir,

oTrkyma [l = £
YA - R+r

E.r
= R
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3.2.7

Hapannenbﬂoe COCAMHCHUC ITIPOBOAHUKOB:

[=11+12+..,Ul=U2=..,,

1 1 1

R =R_1+R_2+'"

TIapant

HOCJ’ICI{OB&TGJ’IBHOC COCONMHCHHUE IIPOBOTHUKOB:
U=U1+02+.,11=12=...,
Rnocn = R1+ Ra+....

3.2.8

Pabota snektpuueckoro Toka: A = [Ut.
3akon [xoyns — Jlenna: Q = I2Rt

2
Ha pesucrope R:Q = A = I?Rt = [Ut = U?t

329

MOUIHOCTB NEKTPUUECKOTO TOKA:

A

P =IU

Temopas MOIITHOCTB, BBIACIIKICMAs Ha PE3UCTOPC:

P=PrR=2 =
R

MomHoCcTh UCTOYHHUKA TOKA:

3.2.10

CB00O/IHBIE HOCUTEIN SNIEKTPUIECKHX 3apsAI0B B IPOBOJHHUKAX.
MexaHu3Mbl IPOBOIUMOCTH TBEPIBIX METAJUIOB, PACTBOPOB U PACILIIaBOB
ANEKTPOJINTOB, razoB. [lomynpoBoguuku. IloaynpoBogHUKOBBIN A0

3.3

MAT'HUTHOE ITOJIE

3.3.1

Mexanndeckoe B3auMOJICCTBME MarHuToB. MaruutHoe nose. Bektop
MarHuTHON MHAYKIUH. [[pUHINIT Cynepno3UIIMi MarHUTHBIX TTOJICH:

> > >

B = B1+ B2+...

JInaun HHAYKOWUHA MAaroHuTHOI'O ITOJIA. KapTI/IHa JIMHAMN UHAYKIOWH
MAarguMTHOI'O I10JIA ITOJIOCOBOIO U HOI[KOBOO6pa3HOFO ITOCTOSHHBIX
MAardHmuTOB
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OmnbIT Opcrena. MarHuTHoe 1osie IpoBoAHKKA ¢ TOKOM. KapTuna muHuit

332 WHAYKIIMA MarHUTHOTO TIOJISl JNTMHHOTO MPSIMOTO MPOBOTHUKA U

3aMKHYTOT'O KOJIBIIEBOTO ITPOBOHUKA, KATYLIKH C TOKOM

Cuna Amrniepa, e€ HalpaBJIEHUE U BEJINYMHA!
3.3.3 Fa=IBlsina, tne o — yroi Mex1y HanpaBJIeHHEeM MTPOBOIHHKA U

BEKTOPOM

Cuna JlopeHua, e€ HampaBlIeHHE U BETMYNHA:
334 Fyop = |q|vBsina, rae o.—yron Mexay BEKTOpaMH

JIBroKeHre 3apsyKEHHOM YaCTULIBI B OJTHOPOJHOM MarHUTHOM TI0JIE

34 SJIEKTPOMATHUTHAS UHAYKLIUSA

[ToTok BekTOpa MarHuTHOM UHAYKIMU: @ = BnS = BScosa
34.1
34.2 SBnenue 35ekTpoMarHuTHON nHAYyKuuu. D1C uHIyKIMu

3aKoH y1eKTpoMarHuTHOW nHaykunu dapanes:
343 AD

— _ '
5= Af =0
Af—)
5
\ 'H
N
.
O/1C uHAYKIMU B IPSMOM MIPOBOJHUKE ATUHOM 1,

3.4.4 JBHOKYIIIEMCSI CO CKOpOCThI0 ¥ (v L [) B OMHOPOAHOM MarHUTHOM

nosie B: |Ei| = Blvcosa , , rae o — yron Mexay Bekropom B u

HOpPMAJIbl0 N K IJIOCKOCTH, B KOTOPOH Jie:KaT BEKTOPBI | U v

u;ecmm LB ,u v, 10 |Eil| = Blv
345 [TpaBumno Jlenma
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NHIyKTUBHOCTB:

L=2 umd=LL
1

34.6 Camounaykuus. 3/1C caMOUHTYKIIMH:
AT
R W
)
DHeprus LI2
3.4.7 MAarHUTHOTO TOJISI KATYIIKH C TOKOM: WL =
35 QJIEKTPOMAT'HUTHBIE KOJIEBAHUS U BOJIHbBI
KonebarenpHblit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCaIbHOM KOJIe0aTeIbHOM KOHTYpeE:
[a() =G ensin( ot + o)
3.5.1 11['{] =g, =0q,_ cos| ot +o,) =I__ cos(et +q,)
®opmyna Tomcona: T = ZH\/E, OTKyZa
21 1
w T VILC
CBs3b AMINIMTYAbI 3apgaa KOHACHCATOpa C aMHHHTYHOﬁ CHUJIBI TOKA IIpH
CBOOOJHBIX JIEKTPOMArHUTHBIX KOJIEOAHUSIX B UACATIbEHOM
Kosie0aTeIbHOM KOHTYpE:
I
qm — _OEx
0
35.2 3aK0H COXpaHEHUs YHEPTUU B UCATHHOM KOJIeOaTEIbHOM KOHTYpE:
353 BrinyX1€HHBIC 2JIEKTpOMarHuTHbIC Kojiebanus. Pesonanc
ITepemennsiii Tok. [Ipon3BoacTBoO, epeaaya U notTpedieHne
JJIEKTPUYECKON SJHEPrUU
354

cu? Lr* cu? L’
+ = MR = R = const.
2 2 2 2
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CpoiicTBa QJICKTPOMAruuTHBLIX BOJIH. Biaumnas OpUCHTAlUs BEKTOPOB B

33 ANIEKTPOMAarHUTHOU BOJIHE B BaKyyMe: 1;" 1lBlc
35.6 [IIxana 3neKTpOMarHUTHBIX BOJIH. [[puMEHEHNE AIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMonMHENHOE pacpOoCTpaHEHUE CBETA B OJHOPOJIHOM Cpelie.

Toueunslii uictounuk. JIyu cBeta
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3aKOHBI OTpaXKeHUS cBeTa. @ = B

3.6.2
alp
3.6.3 [TocTpoeHne n300pakeHMH B IJIOCKOM 3epKaJIe
3aKOHBI PEJTOMIICHHSI CBETA.
[Ipenomnenue cBera: nisina = n2sing.
AOGCONIOTHBIH ¢
MOKa3aTeNb MPEJOMIICHUS: N = _
abc ”
OTHOCHUTENBbHBIN OKA3aTENb MPEIOMIICHUS:
nz
otH — =
1 2
n
3.6.4 ‘
— n2
XoJ ayden B mpu3Me.
1"1 = 1"2 - ”1}'1 = HJ}'J
CooTHoIIeHHe YaCTOT U COOTHOIICHUE JJIMH BOJIH MPHU TTEPEX0/Ie
MOHOXpPOMaTHYECKOTO CBETA Yepe3 rpaHuIly pa3zelia ABYyX ONTUYECKUX
cpen:
n,<n, n,
Oy “
3.6.5
[TonHOE BHYTpEHHEE OTpaKEHHE.
. . 1
[IpenenbHbIN yroa MOIHOrO BHYTPEHHErO OTPAKEHUS: Sina = =
Mo
n2
ni
Cobwuparomue
3.6.6 U pacceuBarouue JuH3bl. ToHKas muH3a. POKyCcHOE
. 1
paccTosiHUE U ONTHYECKasi CUjla TOHKOW JIUH3bL: D = =
DopmMmyia N 1 1
PMYIR o omkoit mmser: L+ 2 =1
d F
3.6.7 f

VBenuuenue, JaBaeMoe JIMH30M:
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B ciyuae paccenBaromiei JMH3bIL:

3.6.8

h

H d

Xox jty4a, IpOLIEALIEro JUH3Y 10 IIPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU
ontrdeckoit ocu. [loctpoeHne n300pakeHUt TOYKH U OTPe3Ka MPSMOH B
COOMPAIOLINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMax

=

3.6.9

doToanmapaT Kak onTUYECKuil mpudop. ['11a3 kak onTHueckas cucrteMa

3.6.

Wnrepdepennus ceeta. KorepeHTHbIe ICTOYHUKH. Y CIIOBUS HAOTIOACHUS
MaKCUMYMOB U MUHMMYMOB B HHTEP()EPEHIIMOHHOM KapTHHE OT JABYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB!

"

A
MAaKCIIMYMBI — A=2m—, m=0

i

H-
L

+1,%2,

7

v
MITHIIMYMEI — .-1*-.={2m+1_];, m=0,£1,+2 +3 __

e

3.6.11

Hudpakuus ceeta. JludpakunonHas pemeérka. Y cioBUe HAOMIOACHUS
TJIABHBIX MAKCUMYMOB TIPY HOPMAaJTbHOM TIaJICHUH MOHOXPOMATHYECKOTO
CBETa C JJIMHOM BOJHBI A Ha pemI€TKy ¢ nepuoaom d:

dsingm =mAim=0,+—-1,+—-2,+—3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPIIY CKYJISIPHO-BOJTHOBOM JYAJIU3M

I'mnoresza M. [1nanka o kBanTax. @opmyra [lmanka: E = hv

4.1.2

®otonsbl. DHeprus potona: E = hv = he = pc

Nmmynsc E h
potoHa: p=_=_=_
c c A

dorordpdext. OnbiTel A.I'. CToseroBa. 3akonsl GoTodddexra

4.14

VYpaBHenue DitHmTeiHa 17151 porodrddexra:

hc
E = ABpixoma + E , E =hv=_, A =
thoroHa KUHMAx (otoHa 1 BBIXOJZIa
w o ="E = MVimax _ oy
Kp a’ KAHMAx 2 3ar

JlaBlieHHE CBETA.
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JlaBiieHNe CBETAa Ha MOJIHOCTBIO OTPAKAIOILYIO IOBEPXHOCTh U Ha
IIOJIHOCTBIO MOTJIOIIAOILY 0 IOBEPXHOCTh

4.2

PU3NKA ATOMA

4.2.1

[InanerapHas Mmoxeinb aToma

422

[Toctynater bopa. M3myuenue u noriomeHne (OTOHOB MPH MEPEXOIe
aToMa ¢ OJIHOIO YPOBHS SHEPIUU HA JPYTOM:

he
mn - .
“mn

hv =|E, -E

m |

423

JIuHeyaThie CIEKTPHI.

CrexTp ypoBHEl 3HEPruu aToMa BOAOpOJa:

—13,6B
E, =22 4123 .

n*

4.3

OU3NKA ATOMHOT O A/1IPA

43.1

Hyxnonnas moxens siapa ['eitzendepra — Banenko. 3apsin sipa.
Maccosoe uuciio sapa. M3oromnsl

432

PagnoakTHBHOCTS.

Anbda-pacnian:
A, A4 4
X—>>5Y+,He

bera-pacniaz.

DNeKTpOHHBIN B-pacnas:

A A 0 -
X7 Y + je+v,
[TozutponnsIii B-pacna;

A A Ox .,
sX—=0Y + jE+ v,

l'amma-uznyyenue

433

—t

3aKoH paguoaktusHOro pacnaga: N(t) = Nox 2T
—t
ITycTh m — macca paguoakTuBHOro Bemectsa. Torna m(t) = mo * 2T

434

SAnepuble peakuuu. JleneHne u CUHTES sIEp
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA  OBSA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYEHUKA

1. ®wusuka, 10 xirace/ Mskumes [.5., byxosues b.b., Corckuit H.H. non penakuueit
[TapdentbeBoit H.A., Akmoneproe obmiectBo «M3aatenbpctBo «IIpocBemenue».
2. ®dwmsuka, 11 wrace/ Msakumes I'.JI., byxosnes b.b., Uapyrun B.M. non penakmueii

[TapdentbeBoit H.A., AknmonepHoe obmiectBo «M3aatenbetBo «IIpocBemieHuey.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Co6opnuk 3ama4 no ¢pusuke 10-11 xmaccer. ba3ossrii yposens / [lapdentsesa H. A.

2. ®dwuzuka: 10 — 11-e knacesl: 3agaunuk: yuyeOnoe nocodue / A.Il. PeiMkeBuu. — 29-e usn.,
ctep. — Mockaa: [Ipocsemienue, 2025. C. 188.

3. ®usuka. Paboune nporpammel. [Ipenqmernas nuaus yueoHukoB "Knaccuueckuii kype'".
10-11 xnaccst / latanuna A. B.

4. Tetpanp a5 maboparopHsix padoT no pusuke, 10, 11 k. / [TapdhentreBa H.A.

5. @usuka. 10 xknmacc. Metoanueckoe nocobue k yueOnnkam Mskumesa I'. S., CunsikoBa
A.3.

6. @usuka. 10-11 kmaccel. Meronnueckue MaTepuainsl ais yuutens. ba3oBblil ypoBeHb.
®I'OC» (aBTop C. A. Tuxomuposa).

7. «®Dusuka (yrmyOnénusiii ypoBens). Peammzamus tpedoannii ®I'OC cpennero obmero

o0Opa3oBaHus: METOAMUYECKOE ocodue st yuutens» (A. A. Skyrta u np., Hayd. peq. M. B. CeméHos,
2023 r.).

8. «®Duzuka. 10 knace. YrayOonéuusiit ypoBeHb. Metonndeckoe nocodue k yueOHuky B. A.
KacestnoBa» (M. I'. Bnacosa, B. A. KacesHoB, 2022 1.).
9. «®Duzuka. 11 kmacc. ba3oBblii n yriyOnéHHblii ypoBHH. MeTonudeckoe mocodue c

yKa3aHHUSIMH K PEIIeHHUI0 3a1a4 MoBbIeHHON TpynHocT» (JI. O. ['ennenmreiin, A. A. bynatosa, A. B.
Komkuna, 1. H. Kopuunses, 2018 r.).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunas xomnexuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
2. DnekTpoHHas OMOIMOTEeKa HayKa M TeXHUKa: https://n-t.ru/
3. Poccwuiickas anekrponnas mkona (resh.edu.ru).
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