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[Iporpamma mo ¢usuke Ha YpPOBHE CpeaHero obmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHWH K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOMN
nporpammel, mpenctaBieHHbix B ®I'OC COO, a Takxe ¢ yu€toMm denepaibHoil paboueit
nporpaMMbl BoctiuTanus W KoHnenuuu mnpernonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii denepanuu, peamu3ylOIIMX OCHOBHbBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEAMETHOE COACpKaHHE,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKUA Y4eOHOTrO
mporecca, BO3PAaCTHBIX OcoOeHHOCTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpeJCTaBIeHNUE O LENIX, COAEpKAaHUM, OOIel cTparernu OoO0y4eHHUs, BOCIIMTAHUS U Pa3BUTHUS
oOyJaronuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriyOJIEHHOM YpOBHE.

N3yuenne kypca QU3MKM YyrIyOJEHHOTO YPOBHSA TI03BOJIAET pEaTM30BaTh 3aJauul
npoeCCHOHATBFHON OPHEHTAIMH, HAIPaBJICHO Ha CO3/IaHUE YCIIOBHH JUISl MPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM  OO0YYaromUMCs, KOTOpbIe
HEOOXOOUMBl JUIsl MPOJOJDKEHUS o0pa3oBaHMs B OpraHM3alUsaX MpodeccroHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
Gu3uKu Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00TnYecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEIMETHBIM pe3ysbTaTaM OO0y4aroIluxcs,
OCBOUMBILIUX TporpamMmy 1o (usmnke Ha ypoBHE CpeHero ooiero oopazoBaHus Ha yriIyO0JIEHHOM
YPOBHE, SIBJISETCS] CUCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKITIOYALT:

IUTaHUPYEMbIe pe3yJbTaThl OCBOEHHS Kypca (DM3MKM Ha YriyOlIE€HHOM YpOBHE, B TOM
YHCIIe TPEeIMETHBIE PE3yIbTATHI 110 TOJIaM 00yUeHUS;

coJiepkaHue yueOHoro npeamera «Ou3nKay mo rogaM o0ydeHus.

[MporpamMa 1O (Qu3MKE WMEET NMPUMEPHBIH XapakTep W MOXET OBITh HCIOIh30BaHA
YUUTENAMHU (PU3UKH JUTSI COCTABJICHUS CBOMX PabOYnX MPOrpamM.

[lporpamma 1O (QU3MKE HE CKOBBIBACT TBOPUYECKYIO WHHUIMATUBY yUYUTEICH U
IPEOCTAaBIET BO3MOXKHOCTH JUISI pealu3alliil  Pa3IMYHBIX METOJMYECKHUX TOJXOJI0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COZEpKaHMs Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BEICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKJIQJ B CHCTEMY 3HAaHUI 00 OKpYXKarolieM MUpe.
[[IxonbHBIA Kypc GU3HUKH — CHCTEMOOOpA3yIOIIMK MJisi €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HMUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUHN, H3y4aeMBbIX
XUMHUeH, Ouonorued, pusmyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE




npUMeHeHHe (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE pa3BHUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHS] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHune (M3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMupOBaHHE E€CTECTBEHHO-HAYyYHOW KapTUHBI Mupa oOydaromierocs, B (GopMUpOBaHUE
YMEHUH PUMEHATh HAYYHbIH METOJ TO3HAHUS MTPU BHIOJIHEHUH UMH YY€OHBIX UCCIIEOBAHUI.

B ocHoBy kypca ¢u3uku Ha ypoBHE CpeaHero obiiero o0pa3oBaHUs MOJOXKEH Pl HACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (usuku oObenTuHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUU, BEUIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanu3zaius npeanoiaraet UCMojab30BaHUE TYMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U YKOJIOTUYECKUMU MpoOIeMaMHu.

Hoess npuxnaomou nanpasenennocmu. Kypc dumsuku  yrmyon€HHoro  ypoBHS
MpeJInoyiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOpUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUI
Y COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXIEHUS MPOOIIeM PallMOHAIBHOTO IPUPOIOTIOIB30BAHUS H
HKOJIOTHUECKOM O€30MacHOCTH.

OcBoeHue coepKaHusl MPOTrpaMMBbl MO (U3HMKE TOJDKHO OBITH MOCTPOEHO Ha MpUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moaxoa. s pu3uKky peanusaus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeCTBYIOLIEro Qaxropa
yuyebHoro mponecca. Jlyisg yrayOn€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTAa, BKIIIOYAIONIIETO (PPOHTAIbHBIE YYEHUYECKHE OIbBITHl IpHU
U3y4eHHUM HOBOIO MaTepualsa, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydyae mpakTUKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mubO mMocie MEpBOrO M BTOPOTO IMOJIYTOJUM B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 7To mHTEerpanus paboT MpakTHKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOpPbIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMu MPaKTHUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA €3 MOIAaroBoi HHCTPYKIINH.

B nporpamme no ¢gusuke cucremMa y4eHHYECKOro SKCIIEPUMEHTA, JIabopaTOpHBIX paboT u
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM IepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 0O0pa3oBaTeNbHOrO Ipolecca MCXOAs W3
0COOEHHOCTEH TMOYpOYHOTO IUTAHMPOBAaHUS M OCHalleHus kabuHera ¢usuku. Ilpu sToM
oOecrieunBaeTcs OBJIaJleHHE OOYYaIOIUMUCS YMEHUSIMH IPOBOJUTH MpPSMbIE U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU TOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpinoe BHUMaHUE yAensAeTcsl PEIIEHUIO0 PacCUETHBIX U KaueCTBEHHBIX 3aaad. [Ipu stom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBISIFOTCS 3a/layil C SBHO 33JaHHOM M HESBHO 3aJJaHHOMN
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3jiesia Kypca, TaKk U MHTETpUpysd MpUMEHEHUE 3HaHWM W3 pa3HbIX pazzaenoB. Jlis
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHHUE/TpeIcKa3aHue
MpOoTeKaHUsl (U3UYECKUX SBICHHN U MPOILIECCOB B OKPYKAIOIICH XU3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOi€HHOrO ypoBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4daThCcs B YCIOBHSAX IPEIMETHOro kabunera. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE J1IA00PATOPHOE 000PYIOBAHNE JUISl BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M pabOT MpaKTUKyMa, a
TaKXe JIeMOHCTpPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUMBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUH JUIsI WCCIENOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISl YUYCHHUYECKUX TMPAKTHUECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OO€cCleuMBaeTcsi B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBHI JIaOOPATOPHOrO OOOPYAOBAHMSI JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJOrOBBIX W LUGPOBBIX NPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4eHUs GUMKU B 00IeM 00pa30BaHUHU SABIISIFOTCS:

(dopMHpoBaHKE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYIHOMY U3yUEHHIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

¢dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrue yMEHHI OOBSCHSTH SBICHUS C WCIOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HaYYHBIX J0Ka3aTeJIbCTB;

dbopMHpOBaHUE TIPEACTABICHUH O pOJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUNH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTiwkeHnne 3TUX Lenel oOecrneyrBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 00X (PU3MUECKUX 3aKOHOMEpPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

dbopMHpoBaHUE YMEHUI PUMEHSITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUYECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UIECKON MOJIEIBIO,
3aja4, TMOJPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHue (PU3UUYECKOM MOJeNnu, aJeKBaTHOU
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHMX OCHOB M TPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
OKCIIEPUMEHTOB, aHaJlM3a M WHTEpHpeTalud WHPOPMALUH, ONPEACICHHs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCJIOBUM ISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEAO0BATEIbCKON, TBOPUYECKOM
NeSITeTbHOCTH;

pa3BuTHE MHTEpPEca K chepam mpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOn€HHBI YpOBEHb H3Y4YEHUS
yaeOHoro mnpenMera «®Dus3mka» Ha YpOBHE CpEAHEro oO0Iero oOpa3oBaHUs BBIOMpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQHIIS.



MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIVIAHE

Ha u3yuenue ¢pusuku (yriyOon€HHbIN ypoBEHb) HAa YPOBHE CpeAHEro o011ero oopa3zoBanus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 gacoB B Hepenmo), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1o Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUIECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTanbHas Hayka o npupoje. HaydHblii MeTos Mmo3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPOE TEI0, UleanbHasl )KUKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpUMeHUMOCTH. Dusnyeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepeHne Cuiibl TOKAa ¥ HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKa TIPH TTOMOIIH
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTH MeEXaHMYecKoro JBuxkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI KOOpAHMHAT.
Tpaexropus.

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaIbHOW TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KoopAuHAT. Cll0)KeHUE MepeMeleHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOomHoe majzeHue. YCKopeHue CBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIJIOBas U
nuHenHas ckopocTh. llepwon m wactora oOpamienus. lleHTpocTpemuTenbHoe (HOpMalbHOE),
KacaTeJlbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHNE MaTepHabHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUAOMETpP, ABMKEHUE
CHApSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE MTepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnntocTpanus npeieasHoro nepexoga 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUM, CKOPOCTEW JBHKEHHUS OJHOTO U TOTO K€ Tella B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBuKEeHUs Tea, OPOIIEHHOrO TOpU30HTaIbHO. [IpoBepka rumoTe3sl 0 mpsamMoit
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IE€PHOAA OOpaIIeHUsT KOHHMYECKOTO MAasTHHKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 UHEPTHON MacCCBhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTBIO TUIAHETHI W OT reorpaduyueckoil MmHpoThl. J[BMKEHHWE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CWIA TPEHUS IIOKOS.
Koadp¢unument tpenus. Cuiia conpoTUBIEHUS NMpU ABMXKEHUU Tella B JKMJIKOCTHU WIM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHHueckne yCTpOHCTBA M TEXHOJIOTMUECKHE ITPOLECCHl: TOAIIMIIHUKY, ABH)KECHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUs TN B MHEPIHUAIbHBIX M HEMHEPIHAIBbHBIX CUCTEMax OTCYETA.

[TpyHIMII OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEUHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEeHHE PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACChl Tela
Ha €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHMUSL.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TP JBMXKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHMsSI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OI0K.



N3mepenne kodddummenTa TpeHus Mo BETUYHHE YII0BOTO KO3 (UIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTEbHOE IBUKEHUE TBEPJIOTO TeENa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4eckue yCTpOHCTBA U TEXHOJIOIMYECKHE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHre KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbc mMaTepuallbHOW TOYKH, CUCTEMbl MAaTepUaNIbHBIX TOYeK. L[eHTp macc cucrtemsl
MaTepHabHBIX TOYEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

HMnynisc CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT uMmIylnbca MaTepuadbHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunbel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npencraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[ToreHnnanpHble M HEMOTEHIMANBHbIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnuanbHas
SHeprust ynpyro jaepopmupoBaHHOM NpyxHHBI. [loTeHIMaNbHAs HEpPrusi Teiaa B OJHOPOAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKopocTb. TpeTbst KOcCMUYecKasi CKOPOCTb.

CBs13b pabOThl HEMOTEHUMATBHBIX CUJI C U3MEHEHHEM MEXaHHYECKOH HHEPIUu CHUCTEMbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum 171 uaealbHOM KUJKOCTH KakK CJEJACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yCTpONCTBAa M TEXHOJOTHUYECKHE MPOILECCHI: IBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpaleHuss KHHETHYECKOW M IOTCHIUAJIbHOW 3HEPrui IpU JNEHUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIMAIBHOM 3HEPTUU MIPYKUHBI C paOOTOM CUIIBI TPEHHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KHuHeTHuecko Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moienu cTpoeHus Ta30B, JKUIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBONCTB
BElIeCTBA HAa OCHOBE 3TUX Mozened. Macca u pasmepbl Mozekyn (atomoB). Kommuectso
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaealbHOrO ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM: YacTULBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOconroTHas Temieparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: H30TepMa,
u30xo0pa, nzodapa.

CBs3p MeXIy [aBJIEHHEM U CpedHe KHUHETUYECKOW HSHEepruei MOoCTyNnareabHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW dHEPruei MOCTyNnaTelbHOr0 TEIUIOBOTO JBUKEHNS €€ YaCTHLI.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHSI TEIUIOBOTO PAaBHOBECHS MPHU TEIJIO0OMEHE MEXIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30XOpHOIo Ipolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpeJIHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

Hynesoe Havano tepmoauHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMHUKE — CHCTEMa YPAaBHEHMI: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJIeaIbHOI0 rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonunuectBo Ttemnotel. TemmoéMmkocTh Tena. YenbHass M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuvecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIif 3ak0H TepMoaWHAMHUKH. BHyTpeHHss1 sHeprus. KomudecTBo TemioTsl 1 padora
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOINHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIWHAMUKU NI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeNaTh
TEIJIOTY OT O0oJiee XOJIOAHOrO Tena K Oosiee Harperomy 0Oe3 komneHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPTaHUIECKOTO TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOMY M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEKMOJEKYISIPHOTO B3aUMOJCHCTBUS U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcamus. Mcmapenwme wu KuneHwe. YenpHas TemioTa
napooOpa3zoBaHMUA.

HacpiienHsle ¥ HeHachllleHHble Mapbl. KauecTBeHHas 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT JaBJICHUS B KUIAKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHOro Tema. Pactsbkenue m coxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIlupeHHe.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOApGUIMEHT MOBEpXHOCTHOTO HATsHKeHUs. KanumispHeie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOilCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUsl U IUIABJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILEHHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsaoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

IToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLMATIOB U HaNpsKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. IToTennman
ANIEKTpoCcTaTUYecKoro mnosisd. CBs3b HANpsDKEHHOCTH MO M PAa3HOCTH IOTEHLMAIOB  JUIS
AIEKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHIUII CyNePIIO3ULIUNH DIIEKTPUUECKUX ITOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. llome paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUTOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B IEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapannensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBarenbHoe — coeauMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE IEKTPONnprOOpOB, KOHAEHCATOphl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B 3JIEKTPUUECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEpruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPIHI0 M3ITYUYECHUS
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LENH, COIEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpudeckKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHmIECTBOBAaHMSI ITOCTOSIHHOTO — AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpstxenne U u D/IC E.

3akon Oma 1S y4acTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAX IIONEPEYHOr0 CEYECHMS. YEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOoIHOCTh 3JEKTPUYECKOr0 TOKA. TernnoBas MOIIHOCTD, BbIAENIA€Masi Ha pE3UCTOpE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIend. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA M TEXHOJOTMYECKHME IPOLIECCH: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUIMHBL, IUIOLIAaN
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COpOTUBICHUSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rabBaHU4ECKOro 3J1€MeHTa OT BpEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas MNPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTb IOJYNPOBOAHHUKOB.
CaoiicTBa p—n-niepexoaa. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MEIW, BBIIUIABKA AJTIOMHHHSA, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEePUCTUKH IHO/IA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢uszuku yriiyoaéHHoro ypoBHs B 10 Kjacce OCyIIECTBISETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, HAy4YHBIH (DakT, rumoresa, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABIKEHHUE B )KUBOU mpupoje, auddysus, ocMoc, TemmoodmMeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWJUIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAIUS, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghusa: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  O3JEKTpPOCTaTHUecKas  3alluTa,  3a3eMJICHHE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.
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Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe IoJe.
BekTop marHuTHON MHAYKIMH. [I[pyHIMN Cynieprno3nnuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarnutHoe nosie NpoBOJHUKA C TOKOM (NPSIMOrO MPOBOJHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIyJb. J[BH)KEeHHE 3apsyKEHHOM 4YacTULBl B
OJIHOPOJTHOM MarHuTHOM mnoje. PabGora cumsr JlopeHniia.

MaruuTtHoe nosje B BeuecTse. deppomMarHeTuKy, napa- 1 IMaMarHeTUKH.



TexHu4yeckue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, 3JIEKTPOABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTENIBHOTO PUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHaykuuu Papanes. BuxpeBoe 3ieKTpuueckoe IMoie.
Toku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DHeprusi MarHUuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKUE TPOIECChl: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3al1UTa OT 3EKTPU3ALNU TeJ NPH JIBUKEHUHU B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd I/IC HHAYKIUH OT CKOPOCTH HW3MEHEHUSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKA B
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Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoienH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

lapmonnueckue  konebanms. KuHemaTmdeckoe W JAMHAMHYECKOE  OIMHCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMaTU4YEeCKOTO OIUCAHMUS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KONeOaHU MPYKUHHOTO MasATHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT COIIPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IENbl0 (OPMHUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0JI€ KOJICOaHHIA Ha YIIPYTOM TOIBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IBI 3aTyXaONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIUTYIBI 3apsjia KOHAEHcaTopa ¢
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

[lepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYIHOEC M JIEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKSHHS TIPU Pa3INdHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepeaada U moTpedIeHUE IEKTPUIESCKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHuueckue yCTPONCTBA W TEXHOJIOTMYECKUE TIPOLECCHI: AJIEKTPUUYECKUA 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOMUX 3JIEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCaTOopa.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJMHA BOJNHBI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmoienue nnrepdepeHnu u AMPpakiuy MEXaHU4eCKuX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpamonuHeiiHOE pacrpocTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHe M300pKEHHH B TIJIOCKOM
3epkaine. Chepuueckue 3epkania.



[Ipenomnenue cBeTa. 3aKkOHBI MpeJIOMIICHUS cBeTa. AOCOIIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepeus csera. ClioxHBIH coctaB Oenoro cera. Llger.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO I10KA3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUYKH U OTpe3Ka NPSAMON B COOMpAIOIIUX M PACCEUBAIOIIMX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HAOJIOZIGHNsT MaKCMMYMOB M MHHMMYMOB B HMHTEPQEpPEHIMOHHONW KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roeHue nmoiHoro BHyTpeHHEro oTpakeHust. Mojiens CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX TUIEHOK.

HaGnronenue nudpakuuu cera.

N3ydenne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JINH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInn U MOISPU3aLIUU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne nHTepHEpEHIINN Ja3epHOTO U3TYUCHUS Ha IBYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHuLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBasi.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHU U COKpPALLEHUE
JUIMHBI.

DHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHuYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHN4ecKui 3KCIIepUMEHT, 1a00paTopHble pabOThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-601no80il 0yaiusm.

PaBHOBecHOE TeIUIOBOE W3NydeHUE (M3TydeHHE aOCOMIOTHO dEpPHOro Teia). 3aKOoH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBeTa (B 4YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOIMVIONIAIOIIYI0 H
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. nuHa BomHbl ne bpoinsg u pasmepsl
obnacTu  JoKanu3alMM  JBWXKyleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KpUCTaIaxX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHo# [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. U3nydenue u noriouieHne (OTOHOB MPH MEPEXoJe aroMa ¢ OIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CHekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBbIM aHAJINU3
(ciekTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsn sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCT. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUOaKTUBHOrO pacnaaa. PaavoaktuBHble u30oTOnbl B mnpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHUL.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLIECCHl: JO3UMETp, kaMepa BuibcoHa,
SJIEpHBIA  PEaKTop, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MAarHUTHO-PE30HAaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4acTUIl ATIOMUHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. IIpUMEHMMOCTb 3aKOHOB (U3UKU Uil OOBSCHEHHS MPUPOIBl KOCMHMUYECKHX
00BEKTOB.

MeTtonpl acTpOHOMHYECKHMX HccieqoBaHU. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, MJIAHEThI, UX BUANMOE JIBUKECHUE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. JluarpamMma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIENOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiii [Iyte — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPHI B SAPAX TAIAKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopwus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

HaGnronenus B teneckon JIyHbl, I1aHeT, TYMAaHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alus  COJAEp)KaHMs — pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATEIBHOM M MMPOTHOCTHYECKON (DYHKIMIA (pr3mueckor Teopuu, poiib (HU3NIECKON TEOpHH
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriayOnéHHoOro ypoBHs B 11 kiacce ocyliecTBisieTcsl ¢ y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKJECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky mo100us TPEYroIbHUKOB, ONPEIeIeHNe TUIONIAaIU TUIOCKUX QUTyp U 00bEMa Te.

Buonozua: >nextpuyeckue SBICHHUS B KUBOH INpHpone, KojebaTelbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHUE NTOCTOSHHBIX MAarHUTOB, DJIEKTPOMATrHUTOB, AIEKTPOABUTATENb
SIkoOu, TreHepaTop NEPEMEHHOT0 TOKa, HHIYKIMOHHAs Ie4b, JIMHUU DJIEKTpolepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKIHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIC TIPUEMHHKH, SJ€pHAst SHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yuyeOHOro mpeamera «PU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOH LICHHOCTHBIX OpPHEHTAlUil, IIO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOro  0OIIecTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULIMKU OOYy4YaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHUSM POCCHUHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CHocOOHOCTh OLIGHUBaThb CHUTYallMl0 W MPUHUMATh OCO3HAaHHBIE  pEIICHUs,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

npucylero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyaymIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JacTu (U3MKU
Ha MPOTSHKEHUU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBICHUE IEUCTBUI B OKPY’KAIOIIECH Cpelle Ha OCHOBE 3HAHUSA
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIONINXCS 3HAHUHN TI0 (DU3HKE.

LEHHOCTH HAYYHOI'0 MO3HAHUSA:

e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3NUECKON HAYKH;



OCO3HAaHUEC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC UIYUCHUA
(1)I/I3I/IKI/I OCYILIECCTBIIATH IIPOCKTHYIO n HCCIICO0BATCIIBCKYIO ACATCIIBHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LENH JESATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISBIIATh 3aKOHOMEPHOCTH M NPOTUBOPEUYMsST B pPacCMAaTPUBAEMbIX (DU3MUECKHX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NPoOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

ba3oBble nccienoBarejbCcKue AeCTBUA:

BJIAJI€Th HAYYHOH TEPMUHOJIOIHEH, KIIIOYEBBIMU MOHATUSAMHU U METoJaMu (pusnyeckon
HaYKU;

BJIQ/IETh HABBIKAMU Y4YEOHO-HCCIIEOBATEIbCKONM W TPOEKTHOM JEeATENIbHOCTH B
ob0nactu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOMIOB peUIeHHs 3aJad (PU3MYECKOro COJCpXkKaHUs, HPUMEHEHUIO pPa3JInYHbIX
METOJIOB IO3HAHNUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJIyYEHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISATh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3a/ady, BBIJBUIATh
TUIOTE3y €€ PpEIIeHUs, HaxoOuThb AapryMeHThl U1 JI0Ka3aTelabCTBAa CBOMX
YTBEPXKACHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh IOJyYEHHbIE B XOJE€ pEIICHUS 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACSITENbHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUE€OHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE UJIEU, IPeJIaraTh OPUTHHANBHbIE MTOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pabora ¢ undopmaumeii:

BJAJCTh HABBIKAMU TOJy4eHUS HHGpopMalMu (U3UYECKOTO COJEpXKAHHUS U3
UCTOYHMKOB pPa3HBIX THUIIOB, CaMOCTOSATENIBHO OCYILUECTBIIATh IIOMCK, aHalu3,
CHCTEMAaTH3allMI0 W HWHTEPIPETAlui0 HHPOPMALUU Ppa3IUYHBIX BHUIOB U  (HopM
IIPEICTABIICHHUS,;

OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN  APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B pas3iUYHBIX (opmarax ¢ yd4éTom
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIIECTBIISATH OOIICHHE HA ypOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMSATYATh KOH(QIUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUN C YUETOM OOIIMUX HHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUSL MO €€ JOCTMXKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYyaCTHHUKAa KOMaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs] pacUETHBIX M KaUeCTBEHHBIX 3aj]1ay, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHHUIO W TPOSIBICHUIO JPYAUIIMU B obOmactu (HU3uKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMUu KakK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pE(IIEKCUU JUIsl OLIEHKH CUTYallH, BBIOOpa BEPHOT'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHX IIPH aHAJIU3€E PE3YNIbTATOB ACATECIbHOCTH;
IPUHUMATH ce0s, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOTPaMMbl MO (usmke s
YPOBHS CpeaHEro o01ero oOpa3oBaHus y 00ydYaroMUXCsl COBEPUICHCTBYETCS IMOIMOHATBHBINA
UHTEJJIEKT, MPEIIoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOIMOHATIBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIFOYAIOUICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHX,
YYUTHIBATh €T0 MPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COTEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIFOBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, DKOJIOTHYECKOH,
COLMAIBHOM M ATUYECKOH cepax NesTeIbHOCTH YeOBEKa, POJib U MECTO (PUM3HUKU B
COBPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe onucareabHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOAMHAMHKH, POJib (PU3HMUECKON
TeopHuH B (HOPMUPOBAHHUHU NIPEACTABICHUN O (PU3NIECKON KapTHHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEPOE TEN0, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO YIPyroe U abCOMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH
ra3a, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tella, WACaJbHBIN ra3, TOYCUHBIN
3apsij, OAHOPOJHOE JIEKTPUIECKOE TOJIE;

pasnuyarh YCJIOBHUS (TpaHHIbI, OONAacTH) NPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (YyHJAaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHUS, HCIIONIB3Ys
OCHOBHBIC TIOJIO)KEHHSI W 3aKOHBI MEXaHHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBWKEHUS, (POpPMYySIBI KHHEMATHKH PaBHOYCKOPEHHOTO IBIKEHUS, MPEOOpa3OBaHHUS
[anuness a8  CKOPOCTM M TEpeMElIeHus, 3akoHbl HbloTOHa, MpUHLIUI
OTHOCHUTENBHOCTH ['anuiesi, 3aKOH BCEMHUPHOTO TSTOTEHUS, 3aKOHBI COXpaHEHUS
UMITYIbca M MEXaHWYECKOM DJHEpPruM, CBs3b padOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOM HSHEepruM, YCIOBHs paBHOBECUS TBEPAOIrO Tena), MpPU OITOM
UCTOJIb30BaTh ~ MaTEeMaTH4YeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTbh  YCJIOBUS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: NpeoOpazoBaHuii ["anunes, BTOPOro U TpEThEro
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCAa U MEXaHUYECKON SHEPIHH, 3aKOHA
BCEMHMPHOTO TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TEMIIEpATyphl BELIECTBA CO CpeaHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPrHMM B TEIUIOBBIX IIPOIlECCax), IPH D3TOM HCIIOJIB30BaTh MaTEMAaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke MPaKTUYECKH BAaKHBIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LEeNu U U1 3aMKHYTOM 3JIEKTPUYECKON 1enH, 3akoH Jkoyia—JIenna, npasuia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTCHIMAIbHAS DHEPTUs, KUHETHYECKash SHEPrus, MeXaHW4ecKas SHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
9HEeprus ynpyrod gedpopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0OCOOTHAS
TeMreparypa Tena, paboTra B TEePMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBUraTeisl; 3JIEKTPUUECKOE TI0Jie, HaNpPsKEHHOCTh
ANEKTPUYECKOTO MOJI, HANPSHKEHHOCTh MOJISI TOYEYHOI'O 3apsjia WIH 3apsyKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTUBIEHUE ydyacTKa LENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JB)KEHUE, TEIUIOBOE JIBUKEHHWE YacTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHICHCAIUs, TUIaBlIeHUE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIMYMHBI OT IPYroHl C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3UYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH ONBITBI O TPOBEPKE MPEITOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIEIOBATEeIbCKOM U TMPOEKTHON



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3a/aud, NPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJYyYEHHBIX PE3YyJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB ECTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
W3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUM 0 palMOHATILHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSATH pa3IMyHbIe CIIOCOOBI PabOTHI ¢ MHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCMOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJIOTHH, TpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSIpHOH HHGOpMAIH,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KpPUTUYECKH aHATM3UPOBATh MOITy4aeMyt0 HH(POPMAIIUIO U OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
NpUOOpPETEHUs] HOBBIX 3HAHWW B TPOIECCE BBINOJHEHUS NPOEKTHBIX M Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, CONHUAIBHON U
ITHUYECKON cdepax NesATeIbHOCTH YelIOBEKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMH
HAYYHOH KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOM EATETLHOCTH YEJIOBEKa U
JalbHEeHIIeM  Hay4YHO-TEXHHYECKOM  Pa3BUTHUH,  3HAQUYE€HUE  OIMUCATENbHOIM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (DyHKIMHA (U3nUecKoil
TEOPUM — SIIEKTPOAMHAMHUKHU, CHEIHAIbHONM TEOPUH OTHOCUTENBHOCTH, KBAaHTOBOM
¢u3uky, posnb QuU3NUECKo Teopuu B (OPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM



KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHHs, MaTeMaTHYECKUH MAasTHUK, HJCAIbHBIA NPYKUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJIOBUS (IpaHMIbI, OOJAacTH) HNPUMEHMMOCTH (HU3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsja, cuja Amiiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CHIELIMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITEIHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YHMCENl U SHEPTUU B SIEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IMOTEHIMAT  3JIEKTPOCTATUYECKOTrO  MMOJid,  Pa3HOCTh
NOTEHLIUAJIOB, 3JIEKTPOJBIKYIAs CHJIA, MHAYKIUS MarHUTHOTO IIOJI, MAarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKIIHH,
DHEPrusl MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YKCIIO U 3apsi] siipa, DQHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  sjiep, ramma-u3inydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

ONpeAeNaTh HAlpaBleHUEe MHJYKIUU MArHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakKTHUYeCKOW cpefie; JBH)KEHUS HEOeCHBIX Tell,
SBOJIIOLIMH 3BE30 U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH U3MEpEeHUil, JelaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEIOBAHMSI,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHMBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEAJOKEHHOM THUIIOTE3Bl: IUJIAHUPOBATH
9KCHEPUMEHT,  CcOOUpaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuroiaTh MpaBwila 0€30IaCHOTO TpyZa MpH MPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa M Y4e€OHO-MCCIIE0BATEIbCKOW U INPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemats pacdy€THBIE 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HA OCHOBAaHMM MMEIOIIMXCSA JaHHBIX,
AHAIN3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUA W3 APYIHX IPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpOd Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS [Vl OOBSACHEHUS OCHOBHBIX IIPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJOTHYECKUX MTPOLIECCOB;
NPUBOINUTH TIPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaTM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM UM  MPOU3BOJICTBEHHOU
JeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4YeOHOW M Hay4HO-TIOMYJISIpHOW HH(OpMauy,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlUU HHPOPMAIMK, MOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENILHOTO
NpUOOpETEeHUs] HOBBIX 3HAHMW B TMPOIECCE BBHINOJHEHHUS TPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO pACHpenessaTh NeATENbHOCTh B HECTaHJIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE MOTHBAaIMI0O K  Oyaymed npodeccCHOHaNbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero Oé{ TPOTLHBIC pﬁaRanecmle o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
Paznea 1. HAYUHBIA METO/] TIO3HAHUS ITPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOBI 6 bubmorexa [IOK
' v A PHPOA https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuremarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamuia 10 https://m.edsoo.ru/f16b68d7
" bubnuorexa [JOK
2.3 Cratuia TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 bubmorexa LHOK
' https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
32 Tepmoannamuka. TerioBbie MalIMHbI 20 1 https://m.edsoo.ru/fl 6b68d7
33 ArperaTHble cocTosiHUS BetecTBa. da3oBbie 14 1 bubnmoreka [JOK
) MIepex0/1bl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49



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

Paznea 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
4.1 DIeKTpHHeCKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [ToCcTOAHHBIN JIEKTPUUECKUN TOK 24 https://m.edsoo.ru/fl 6b68d7
bu6mmoreka [IOK
4.3 TOKH B pasiIMHHBIX cpeax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 54
Pa3znen 5. DUBHUYECKHUN IPAKTUKYM
. bubmuorexa [JOK
31 PH3HICCKNI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
PesepBHOE Bpems 10 bubmorexa LIOK
p P https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16



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

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Paznen 1. JIEKTPOANHAMUKA
bubnunorexa LIOK
L1 Marsutioe nose 14 https://m.edsoo.ru/39859¢f1
bubnuoreka [IOK
1.2 ONeKTPOMArHHTHAS HHAYKLHA 13 1 https://m.edso00.ru/39859¢f1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
bubnuoreka [{OK
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/39859¢f1
bubnuoreka [{OK
2.2 DNEeKTPOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
23 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
) BOJIHBI https://m.edsoo.ru/39859¢f1
bu6nmorexa [IOK
24 Onruia 25 ! https://m.edsoo.ru/39859¢f1
Hroro no pazneny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 Ocroser CTO > ! 525::7&2&5?539859&1
Hroro no pasaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOJIHOBOM Tyaiu3m 15 buGnnorexa [IOK

https://m.edso00.ru/39859¢ef1
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4.2 dusuka atoma 5

®du3uKa aTOMHOIO S1pa U AIEMEHTapHbBIX
YaCTHIL

43 5

bub6nmoreka [IOK
https://m.edso00.ru/39859¢f1

bubnunorexa LIOK
https://m.edso00.ru/39859¢ef1

Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 12

bubnunoreka LIOK
https://m.edso00.ru/39859¢ef1

Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM

6.1 ®u3nUecKuil TPaAKTUKYM 16 16

bubnunoreka LIOK
https://m.edso00.ru/39859¢ef1

Hroro no pazgeny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHUE

Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnnorexa [JOK
’ NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no pazneny 15
PesepBHOE Bpems 10 bubmorexa LOK
p p https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
[MPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosnnyectBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
B Tema ypoka o0pa3oBaTte/ibHbIE
w/n yp Beero Kontpoabusbie IIpakTuueckue wayenus p
padoTbI padoThbI pecypchl
1 ®dusnka — pyHIaMeHTaIbHAsS HayKa O 1 bubmuorexa [JOK
pupoje https://m.edsoo.ru/1beef346
) HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 Bbu6muoteka [JOK
nccaea0BaHus GU3MYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
3 H03HaI—II)H51 TIPUPOIBI pHa6JncI>) ;IPIG u 1 bubmorexa OK
PHPOJIBI. A https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
4 CriocoObl m3MepeHust GU3NIECKUX 1 bubmmoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOGCOIIOTHAS M OTHOCUTEIbHAS
5 MOrPEIIHOCTH U3MEPEHUI 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
(buU3MYECKUX BEIUYUH
MognenupoBanue B ¢pusuke. Poib n
MecTO (PU3UKH B (POPMUPOBAHUN
6 COB quéHHOITI Ha(b 111)0171 IIZa TUHBI 1 bubmorexa [IOK
p YIHOU fap https://m.edsoo.ru/eabbded1
MUpa, B TPAKTUICCKON ACITETLHOCTH
I (D71
Mexanunueckoe nBuxkeHue. Cucrema
7 otrcuera. OTHOCUTENHHOCTD 1 bubnuoreka [IOK
MeXaHn4yecKoro aBukeHusd. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a1a4u MEXaHUKH
Pamnyc-BekTOp MareprabHOM TOYKH,
€ro MPOEKIIUU Ha OCU KOOPIAUHAT.
POCK P Bu6miorexa IIOK
8 Tpaexropus. [lepemenienue. 1

Ckopoctb. X mpoekuuu Ha ocu
KOOpJIUHAT

https://m.edsoo.ru/30al108a5
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PaBHOMEpHOE NIpsAMOJIUHEITHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

Bropoii 3akon HeroTona. Macca

9 PaBHOMEPHOTO IPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CnoxxeHue nepeMereHui u bubmmoreka [JOK
ckopocteid. Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABMXEHUE.

1 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. Bu6mumoteka [JOK
[IpsiMonHEHOE NBMKEHHE C https://m.edso0.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwme Bubmorexa [TOK

12 TPAMOITHHCHIOTO JIBIKCHI € https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBobopHOe najieHue. Y CKOpeHue

13 CBOOOHOTO MajJeHusI. 3aBUCUMOCTD bu6nmorexa LIOK
KOOP/MHAT, CKOPOCTH, YCKOPEHHSI OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu

14 JIBu>xeHue Tena, OpOIIEHHOTO MO/ bubmmnoreka HOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHelinoe 1BUKEHHE.

JIBrKeHHE 10 OKPYKHOCTH. YTJ0Bast Bubnmorexa [[OK

15 U JIUHENHas ckopocts. [lepuon u .
yacroTa. LleHTpocTpeMuTensHoOE U https://m.edsoo.ru/33196fbe
IIOJIHOE YCKOPEHHE

16 KonrtponsHas pabota no reme bubmuoreka [IOK
"Kunemaruka" https://m.edsoo.ru/1242{32¢
[IepBs1if 3ak0oH HproTOHA.

17 HNuepuumanpHble CUCTEMBI OTCUETA. bubnunorexa LIOK
[Tpunumn otHOCUTENBHOCTH [ anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJEHCTBYIOIIAs CUJIa. bubnmnorexa [JOK

https://m.edsoo.ru/141d3837
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B3aumoneiictBue ten. Tperuii 3akoH

bu6nmoreka [IOK

19 Herotona https://m.edsoo.ru/57dbas05
ITpuHIMn MMO3UIINU CHJI.
20 PSHIGII:I/IC 3Ca)1y1?1pH;) ?;'IpL:/IMCI(-:IeJI-III/Ie buGnuorexa [IOK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
T Bu6mnorera LIOK
M https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
2 Cuia TSKECTU U yCKOPEHUE bubmmoreka [JOK
CcBOOOIHOTO ITaJCHUA https://m.edso0.ru/2275726
JIBukeHre HeOECHBIX Te U UX
23 MCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmoreka [JOK
KOCMMUECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemuiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIIBI CHIT Bubsmorexa LIOK
25 ;E::Igﬂ' IEBH)KCHHG B AKIIUROCTH 1 https://m.edsoo.ru/1fa86499
YHCTOM CHIIBT CONPOTHBICHHA https://m.eds00.ru/2cb29676
Cpelbl
26 Hasnenue. I'mapocrarnyeckoe bubmuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIFOTHO TBEPJI0€ TEJIO. bubmuoreka [JOK
27 [TocrynarensHOe U BpalaTeabHOe bubnmnorexa [JOK
JBUKEHHE TBEPAOIO Tella https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmmoteka IIOK
BpaueHus. Ilnedo cusb https://m.edsoo.ru/653d3459
CrnoxxeHue CuiI, IPUIOKEHHBIX K
29 TBepaoMy Teny. LIeHTp TskecTu Tena. bubmuorexa [IOK
VYcnoBust paBHOBECHS TBEPOTO TeEa. https://m.edsoo.ru/9aa79a7d
Bunst paBHOBecHs
30 Pemenue 3agau bubmuorexa [{OK
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https://m.edsoo.ru/dclcaac0

KouTponbnas pabora no teme

bu6nmoreka [IOK

31
"Innamuka. Cratuka TBepAoro reia" https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Bbu6muoteka [JOK
32 IlenTp Macc cucTeMbl MaTepUaIbHbBIX 1
https://m.edsoo.ru/4bb8294b
Touek. Teopema O ABUKEHHUH LIEHTPa
Mmacc
NMITynibe CHITBI ¥ UI3MEHEHHE
bubnuoreka [IOK
33 HMITYJIbCA TeJla. 3aKOH COXPaHEHUs
Y 3 P https://m.edsoo.ru/13f0a221
uMIyibca. PeakTuBHOE BUKEHUE
MoMeHT uMItysibca MaTepUATIBHON
34 touku. [IpeacraBienne o coxpaHEeHUH bubnnorexa [JOK
MOMEHTA UMITYJIbCa B IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
Bbu6motreka [IOK
35 Pemenue 3amau 1
https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajioM U Ha
36 KOHEYHOM IIEpPEMELICHUH. bubmmnoreka HOK
I'paduueckoe npescraBiaeHne paboThl https://m.edso0o.ru/913974c7
CUJIbI. MOIIIHOCTH CUJIBI
Kunernueckas sneprus. Teopema 00
bu6nmorexa LIOK
37 W3MEHEHUU KUHETUYECKOU YHEPTUI
MaTepHATHHO TOUKH p https://m.edsoo.ru/9aSe2e74
[ToTeHIMaTBHBIC U HETIOTCHITHATLHBIC
bubnmorexa LIOK
38 cunsl. [lorenunanbHas sHeprus.
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CkopocTb D
Tpetbst kocmudeckast ckopocThb. CBs3b
paboThl HEMOTEHIIMATBHBIX CUJTI C 5
. n6mmorexa [JOK
39 W3MEHEHUEM MEXaHUYECKON YHEPTUU 1

CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON YHEPTrUun

https://m.edsoo.ru/f57b4e01
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Yupyrue u Heynpyrue CTOIKHOBEHHUS.

bu6nmoreka [IOK

40 VYpasuenue bepuymnu s uaeanbHon https://m.edsoo.ru/f30£43b6
KHUJKOCTU
41 KontposbHas paboTta mo teme bubnuoreka [{OK
"3aKOHBI COXpaHEHHsI B MeXaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuii 0 npupoie
42 Tera0Thl. OCHOBHBIC MOJIOKEHUS bu6nmoreka [IOK
MKT. duddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
p | e o, mo BuGmorera LOK
. https://m.edsoo.ru/c44d02¢e2
B3aMMO/ICIICTBHS YACTHI] BEIIECTBA
4 Kommacctso seueorsa, Hoctommon BuGmorera LIOK
' https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemioBoe paBHOBECHE. Bbu6motreka [IOK
[xana [enbcus https://m.edsoo.ru/0070d493
bubnmorexa LIOK
46 Pemerue sazas https://m.edsoo.ru/1531abas
N bubnuoreka [IOK
47 Wneanbupiii ra3. I'a3oBbie 3aKOHBI https:/m.edsoo.ru/1deb2367
48 YpaBHeHue MeHeneena- bubmuoreka [IOK
Knaneiipona. Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemnepaTypa. 3akoH bubmmnoreka HOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 W3omporeccs! B uaeanbHOM rase ¢ bubmmnorexka HOK
MTOCTOSIHHBIM KOJIMYE€CTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
S umonpotteccon: nsorepwa, Hsoxopa Bubmorera LIOK
’ ’ ’ https://m.edsoo.ru/1344327b
nzobapa
52 OcnoBHoe ypaBHeHne MKT bubmmorexa [IOK

https://m.edsoo.ru/c8094721
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bu6nmoreka [IOK

>3 Pemenne sanas https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpeIHEel KHHETHYECKOH dHepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO
IBIKEHUSA €€ 4acTHI]
55 O060011IeHNEe U CUCTEMATU3 AL bubnuorexa [IOK
3HaHui o reme "OcHoBel MKT" https://m.edsoo.ru/09d12£fd8
56 KontposbHas paboTa mo teme bubnnorexa [JOK
"Ocuossl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMHuueckas cucTema.
3aganue BHEMIHUX ycinoBuil s T/
cucTteMbl. BHelHne ¥ BHyTpPEHHUE
57 napametpsl. [TlapameTpnl }"}TIIE CHCTEMBI bubmorexa [IOK
https://m.edsoo.ru/5f8d38a3
KaK CpeJHHC 3HAUCHUS BEIMUHH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauamo TepMOAUHAMUKH.
58 CZMonponsBonLHas[ppeJichaum T bubmorexa [IOK
https://m.edsoo.ru/8ec51210
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojenb neaabHOro rasa B
59 Tepf/IOJlHHgMHKe. VcnoBus Bubmuorexa LHOK
. https://m.eds00.1ru/29355001
MIPUMEHUMOCTH 3TOI MOenu
VYpaBuenue MenneneeBa-Kinanelipona
60 u I;I)Ipan(eHI/Ie Imﬂ BHYTpPEHHEN P bubmorexa LHOK
https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nmst BHyTpeHHEH SHEpPruu
OJTHOATOMHOT0 HIIEAILHOIO Trasa. but6mmoreka [IOK
61
KBa3zucrarnueckne ¥ HECTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
62 DOneMeHTapHas paboTa B bubnuotexa [JOK

TCPMOAUHAMUKE. Brrunciaenue

https://m.edsoo.ru/741d5738



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

paboTel o rpaduKy mpoiecca Ha pV-
IrarpamMmme

Tennonepenaya xak crocoo

63 W3MEHEHUs BHYyTpeHHe# sHepruun T/] bubmorexa [IOK
https://m.edsoo.ru/3d734561
CUCTEeMBI 0e3 COBepIIeHUsI pPa0OThHI
64 KonBekuusi, TEmIonpoBOIHOCTb, bubnunoreka LIOK
W3ITYyYCHUE https://m.edsoo.ru/157b54cd
KomnuectBo Teninorsl. TermmoéMKOCTh
65 Tena. Y eIbHas U MOJIsIpHast Bbu6muoteka [JOK
TEIIOEMKOCTH BeEIleCTBa. Y AeIbHAas https://m.edsoo.ru/7ba67355
TEIIOTA CTOPAHUS TOTLTUBA
66 Pacuér xonuyecTBa TEIUIOTHI IPH Bu6moteka [IOK
TeruIonepeaye https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 agrabaTHOM IpoIEcce. Bu6moteka [JOK
[TepBbIit 3aKOH TEPMOAMHAMUKH https://m.edsoo.ru/d8098824
KomuyecTBo TemioTsl u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN bubmorexa HOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
Bropoii 3akoH TepMOAUHAMUKH IS
69 PABHOBECHBIX M HEPABHOBECHBIX bubmmnorexka HOK
npoueccoB. HeobpaTumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIECCOB
70 [TpuHIUITBI AEHCTBUS TEMIOBBIX bu6mmoteka IIOK
mammuH. KITJ] https://m.edsoo.ru/2e¢945513
71 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK
2 Pemenue sazaq https://m.edsoo.ru/b3efal8b
ODKOJIOTHYECKHUE aCTICKThI
73 HCITOJIb30BaHMSI TEIIOBBIX bubmuoreka [{OK

neurareneil. TernoBoe 3arpsi3HEHNE
OKpY’Karolllen cpeibl

https://m.edsoo.ru/9867aaa7
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bu6nmoreka [IOK

74 Pemenne sanas https://m.edsoo.ru/c8c70432
O0o0011IeHNE U CHCTEMATH3ALINS
75 3HaHI/IHI; 10 TEME "TepMOILI/IHL:lMI/IKa. Bubmzorexa HOK
" https://m.eds00.ru/28d62b3f
TermoBbIe MAaITUHEI
KonTpoibsHas padboTta 1mo reme
76 "TepI\I/I)O,I[I/IHaMEKa. TemnoBeie bubmorexa LIOK
" https://m.edsoo.ru/1b6e26¢5
MaIIIHHBI
[TapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icﬁapegne U KUIICHUE. ijlz[eﬂblfaﬁ bubmorexa [IOK
https://m.edsoo.ru/6{8e¢6777
TEIUI0Ta NapooOpa30BaHUs
HacepleHHble ¥ HEHACKHIIICHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IJIOTHOCTHU U JIABJICHHUS HACHIIIICHHOIO
73 napa oT TeMIlepaTypbl, UX bu6nmorexa LIOK
HE3aBUCUMOCTh OT 00bhEMA https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHhI KUTICHUS OT JABJICHUS B
KUJIKOCTH
79 BnaxHocTs Bo3ayxa. AGCOIIOTHAS U bubmmnoreka HOK
OTHOCHUTEIbHAs BIIaXKHOCTH https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemenne sanas https://m.edsoo.ru/18e¢95ff3
Teépmoe Teno. Kpucrammmyaeckue u
81 aMog)(lpHLIe Tena.IjAHI/BOTponI/Iﬁ bubmmorexa [IOK
o https://m.edsoo.ru/20a88a03
CBOWMCTB KPHUCTAJLIOB
IInaBneHne u KpuCTAIA3aIMs.
82 VY nenpHas TCHJ'II())Ta nnaBne:Hﬂ. Bubmorexa OK
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedbopmaru TBEpAOTO TETA.
33 Pactsokenne u cxxatue. Casur. bu6nunorexa LIOK

Mopyns FOura. [Ipenen ynpyrux
nedopmaruit

https://m.edsoo.ru/dalaabl0



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

TennoBoe pacIMpeHue KUJIKOCTEN 1

24 TBEPABIX T€JI. AHFAPMOHU3M Bbu6muoteka [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX Bu6mumotexa [JOK
nepexoax https://m.edso00.ru/97a0672f

bu6nmoreka [IOK

86 YpaBHEHHE TEIIOBOTO OamaHca https:/m.edsoo.ru/abl 521

bubnunorexa LIOK

87 Peenne sanas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSHKEHUE.

g8 Kanmmiapneie sBnenus. laBinenue Bu6moteka [IOK
1O/ KICKPUBJICHHOM MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xunkoctu. Popmyna Jlamtaca
O00011IeHNE U CUCTEMATU3AIUS

29 3HaHU# no TeMe "ArperaTHbie bubmmoreka [JOK
cocTossHus BemlectBa. Da3oBble https://m.edsoo.ru/0b52575¢
nepexonr"

KonTponsaas Ta 10 TEM
90 "XFPSISB.I”II“HB?G £§<:6TOO:HI/I(5)1 BZerCTBa bubmiorexa LIOK
" ’ https://m.edsoo.ru/7dc2a739
@a30BbIE IEPEXOABI
DneKTpu3aIys Tel U €€ IPOSBICHHUS.
) https://m.edsoo.ru/laff445f
[TpoBOAHMKY, TUINEKTPUKU U
MTOJTYIIPOBOTHUKH
o | ooy B 10K
) https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsijia

93 B3anmoneiictBue 3apsanoB. Toueunbie but6mmoreka [IOK
3apsibl. 3akoH Kynona https://m.edsoo.ru/445b7746

94 Pemenue 3amay but6mmorexa [IOK



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746

Dnekrpuueckoe nose. Ero nelictsue

https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc

bubnunorexa LIOK

95 Ha AJICKTPUIECKHUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD AIIEKTPHYECKOTO
06 | mamprimsoom smeempieoRoro Bumorexa LIOK
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJTHOE IIEKTPUUECKOE
oJie
o — Bumorera LIOK
) https://m.edso00.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHUE
[ToTennmanpHas YHEPTHS 3apsiia B
08 3JIEKTPOCTATUYECKOM II0JIE. bubmmoreka [JOK
[ToTeH1Mam 3eKTPOCTATHIECKOTO https://m.edsoo.ru/af5fa389
TTOJIs1
| oo oo B 10K
https://m.edsoo.ru/df7a6838
3IEKTPOCTATUUECKOTO MOJIS
100 [IpuHLUI Cyneprno3uun bubmuoreka [IOK
AIEKTPUUYCCKUX TTOJIeH https://m.edsoo.ru/Ocfedabc
bubmmoreka IIOK
101 Pemerue sanas https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [ome bubnmnorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5¢3
BuGaionesa LOK
. " https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEYHOM TTOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubmmorexa [JOK
mosie. Y CIoBUE PaBHOBECHS 3aps/IOB https://m.edsoo.ru/32405eab
105 JAMBAEKTPUKA U OTYITPOBOIHUKH B but6mmorekxa [IOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpaencarop. 21eKTpoEMKOCTb

bu6nmoreka [IOK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD https://m.edsoo.ru/845b4f73
IJIOCKOT'0 KOHAEHCATopa
107 [TapannensHoOE coequHEHKE bu6nmoreka [IOK
KOH/ICHCAaTOpOB https://m.edsoo.ru/d1 1e8ce?
108 IlocnenoBaTeabHOE COCIUHCHHIE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pewenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubnuoreka [{OK
OJTHOPOJTHOM 3JICKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
HUE ¥ CHCTEMaTH3aIlUs
113 g{icl){?dniieno ”T“GM: '%Jiel?TpIingKoe bubmorexa OK
" https://m.edsoo0.ru/5752603f
oJie
114 KonTponbHas padota no teme bubmmnoreka HOK
"DnekTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
s | Some o Hocommat o B LOK
https://m.edsoo.ru/233311b5
MTOCTOSIHHOTO JIEKTPHUECKOT0 TOKa
116 Hcrounuku Toka. Hanpsokenue u bubnnorexa [JOK
2]1C https://m.edsoo.ru/0839al15
117 3akoH OMa U1t yJacTKa LETH. bubnnorexa [JOK
DIEeKTPUUIECKOE COTIPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTHUBIICHUS
118 OJTHOPOIHOTO TIPOBOIHUKA OT €T0 bubnmnorexa [JOK
JUTMHBI 1 TJIOIIA U TIOTIEPEIHOTO https://m.edsoo.ru/95fcdf51
CeueHus
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. bubnmnoreka [JOK



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

Pemrenue 3amau

https://m.edsoo0.ru/437{8300

HOCJ’IGILOB&TGJ’IBHOC, napajiCJbHOC,

bu6nmmoreka [IOK
120 CMCIIATHOC COCHMHCHHE https://m.edsoo.ru/236f7e07
MPOBOJTHUKOB — *
Pacué€t pa3BeTBIEHHBIX
121 aneKTpudeckux nenei. llpasuna 536?;1/(36;;&25/1 794¢f37
Kupxroda DS )
bub6nmmoreka [IOK
122 Pemenne safas https://m.edso00.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubnunoreka LIOK
Jlxxoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
bubnunoreka LIOK
124 Pemernne sanas https://m.eds00.ru/6761bf0f
MOIIHOCTB JEKTPUIECKOTO TOKA.
bubmuoreka [{OK
125 TenuoBast MOIIHOCTB, BbIAEIsAEMAst HA )
pesHcTope https://m.eds00.ru/99750a6f
bubmuoreka [IOK
126 Peenne sanas https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpeHHEE CONPOTHUBIICHHUE bubnuoreka [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 171 TOJTHO#M (3aMKHYTO) bubmuoreka [IOK
AIEKTPUUECKOM 1eTH https://m.edsoo.ru/221{40fb
bu6nmorexa LIOK
129 Pemenne 3anad hitps://m.eds00.ru/3580b679
130 MOoIITHOCTh UCTOYHHUKA TOKA E;IS;?/Eeezzﬁ)orﬁ Ja0ac51ds
bubnunorexa LIOK
131 Koporkoe samwikanme https://m.edso0.ru/54615632
132 Konpaencarop B 1ienu noCcTOSTHHOTO but6mmoreka [IOK
TOKa https://m.edsoo.ru/3536813¢
133 Pemrenue 3agau Bubmuorexa LIOK

https://m.edsoo.ru/4410cef0



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0

Permrenue 3agad mo reme

bu6nmoreka [IOK

134 "ITOCTOSIHHBII AJIEKTPUUYECKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amad mo Teme bubnunorexa LIOK
"[ToCcTOSTHHBIN JIEKTPUUECKHUIA TOK" https://m.edsoo.ru/744261b8
136 Permrenue 3agad mo reme bub6nmoreka [IOK
"IToCTOSIHHBII AJIEKTPUUYECKHA TOK" https://m.edsoo.ru/eb5d4687
157 st 10 zewe "Tocrommst Bu6mnorera LIOK
N https://m.edsoo.ru/bfd7a050
ANMEKTPUICCKUIN TOK
138 KonTponbhas padota no teme Bu6moteka [JOK
"[ToCcTOSTHHBIN JIEKTPUUECKHUIA TOK" https://m.edsoo.ru/1885ddf1
139 3;1;11;?:{4;?:;2 . :(f)T(;BOC;[an((;CLB%CKHﬁ bubmorexa OK
P o ‘ P https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTD
10 paontasax snexrpomtion. Jaconss buGanorexa LIOK
p p ) https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
. bubmuoreka [IOK
141 DnexTpuueckuil Tok B razax. [lmazma https://m.eds00.ru/92d92£76
142 DIEeKTPUUYECKHI TOK B BaKyyMe. bubnmnorexa [JOK
Baxyymnbie npuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUIECKHI TOK B bubmuoreka [IOK
MOJIYITPOBOJTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoteka IIOK
144 [ToympoBOIHUKOBBIE PHUOOPEI https://m.eds00.1u/83622200
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa 1
HaMpPSDKEHUS B LMY TTOCTOSTHHOTO Bubmorexa OK
145 TOKA MPU MTOMOIIH aHAJIOTOBBIX U

U(POBBIX U3MEPHUTEIBHBIX
npubopoB" unu "3HaKOMCTBO C
¢ poBoii 1aboparopueil no gusmke.

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



https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

[Tpumepst u3mepeHust GU3NIECKUX
BEJIMYUH MIPU MOMOITH
KOMIIBIOTEPHBIX TATYUKOB"

146

147

148

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHHUS C LIEJbIO ONPEIeTICHUS
MIHOBEHHOH CKOpOCTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"H3mepenue ycKkopeHus mpu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
JIBMDKECHHMH 110 HAKJIOHHOM MJIOCKOCTH"
mw "HccnenoBanue 3aBHCUMOCTH
IIyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBHKCHHUH"

@uU3NYECKU NPAKTUKYM 110 TEME
"H3MepeHune yCKopeHHsi CBOOOHOTO
nageHus" win "M3yuenue nBUKEHUS
Tesa, OPOIICHHOTO0 TOPU30HTAIBHO"

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

bubnuoreka [IOK
https://m.edsoo.ru/6960b6ef

bubmuoreka [{OK
https://m.edsoo.ru/d1ea2402

149

150

Du3nuecKuil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" WIIN
"HccnemoBaHue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHH4eCKOro
MasTHHKA OT €ro mapaMeTpoB"

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepeHune paBHOAEHCTBYIOLIEH
CHJIBI TIpU ABMXKEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIn
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PacCTOsIHUE OT €ro Macchl"”

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

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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152

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uin "M3ydenue
JIBUKCHHSI CHCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKui
61oK"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kod(durmenta 3apucumoctu FTp(N)"
umu "UccnenoBanue ABUKEHUS
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH C
MEPEMEHHBIM KO3 PUIIIEHTOM
TpeHus" wnu "M3yyeHue ABUKEHUs
rpy3a Ha Bajly ¢ TpeHueM"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPJIIOTO TEJA, UMEIOIIETO OCh
BpameHusa" wim "KoHcrpynposanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIEro MIoNaab Onopsl"

bubnunorexa LIOK
https://m.edsoo.ru/b55b&1al

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

bubnmorexa LIOK
https://m.edsoo.ru/4a04f4£{7

154

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" uin "M3mepenne
CHJIBI TSTH, CKOPOCTU MOJIENH
AJIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHNE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "MccnenoBaHne COXpaHeHus
UMITYJIbCA TIPU YIIPYTOM

bubnunorexa LIOK
https://m.edsoo.ru/8561fb28e



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

B3aumoiericTBun" unu "M3mepenue
KMHETHUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (PeKOMEH/I0BaHO
WCIOJIb30BaHUE UG POBOI
naboparopun)" wim "M3yueHue
M30XOPHOTO Tpoiiecca’ uimn
"N3yuyenue nzobapHoro nporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

Ou3nyecKkuil MpakTUKyM IO TeMe
"Usmepenue ynenbHoi
TertoéMikocTu" uiu "Mccnenosanue
rpoIriecca OCThIBAaHHUSA BelecTBa" UiIn
"HUccienoBanue agnabaTHOro
nporecca" uin "N3yuenue
B3aMMOCBS3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
Y TeMIIepaTypbl KUTIEHUS )KUJKOCTEN"

bubmuoreka [IOK
https://m.edsoo.ru/22faa61

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHnne 3akoHOMEpHOCTEN
UCIIApEHUs KUAKOCTEN" NN
"N3mepenue yaenbHON TEema0ThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenne abCoMIOTHOM BIAXKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHuun". M3mepenue

ko3¢ duLIreHTa TOBEPXHOCTHOTO
HaTSKEHMUS

bubmmoreka IIOK
https://m.edsoo.ru/6bla23b5

158

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroieHue npeBpalieHus SJHEpruu

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



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
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3apsHKEHHOT0 KOHEHCATOpa B
SHEPTUIO U3IYYEHUs CBETOANOAa"
iy "M3ydeHne npoTeKaHus TOKa B
LIeTH, co/IepkKallei KoHaeHcarop"
unu "PacnpeneneHre pa3HOCTH
MIOTEHLIMAJIOB (HAIPSKEHUS ) IpU
MOCJIeI0BATEIHLHOM COETUHEHUN
KOHJIEHCaTOpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COEJIMHEHUS PEe3UCTOPOB" UIIU
"U3mepeHue yaenbHoro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITBI
HakaJuBaHus"

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

160

161

162

dusnuecKuil MpakTUKYM 10 TeMe
"HaOuroieHue a5ekTpon3a’ win
"N3mepenue 3apsa 0HOBAJICHTHOTO
nona" wiu "VccnenoBanue
3aBHCUMOCTH CONPOTUBIICHUS
TEPMOpPE3UCTOpA OT TeMIepaTyps”
nnu "CHATHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU anoaa”

PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"KunemaTtuka"

PesepBHrIit ypok. O6001IeHNE 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
" [Imaamuka"

bubmmoreka IIOK
https://m.edso00.ru/64b6e901

bu6nmorexa LIOK
https://m.edsoo.ru/ed017d93

bubnunorexa LIOK
https://m.edso00.ru/3149956b

163

PesepBHelit ypok. O6001ICHHE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"Craruka TBEpaoro tena'"

bu6nunorexa LIOK
https://m.edsoo.ru/0f9752ac



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

PeszepBHbIil ypok. O6001IeHIE 1

164 cucTeMaTu3alus 3HaHU 10 TeMe 1 bubmaorexa LIOK
" " https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXPAHCHUS B MEXaHUKE
PesepBHbIil ypok. O600111IcHIE 1
165 CcHCTeMaTHu3alus 3HaHUH 110 TeMe 1 bubnunorexa LIOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de148976
teopun"
PesepBHelil ypok. O000IICHHE 1
166 cUCTEMaTH3allMs 3HAHUH 10 TEME 1 bu6nmmoreka [IOK
"TepmoguHamuka. TerioBbie https://m.edsoo.ru/Obcc77cl
MaIIrHbI"
PesepBHrlit ypok. O60011eHNE 1
167 CHCTeMaTH3alus 3HaHUH 110 TeME 1 bubnunoreka LIOK
"ArperaTHple COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBbie IEpexoan"
168 Eﬁiﬁfﬁiﬁgﬁ '3(3552; ggpfeﬁe 1 bubmmorexa [IOK
" " https://m.edsoo.ru/f2381c0c
DNEeKTpUYECKOe T0JIe
PesepBHbIit ypoK. O606£JleHI/Ie u Bubmorexa LIOK
169 cHCTeMaTHu3alis 3HaHUH 110 TEME 1
" o N " https://m.edsoo.ru/3cacbdal
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
110 | cnmmomamasenmn saamni no tent | BuGwoterca LIOK
" " https://m.edsoo.ru/cc7681d4
Toku B pa3nmu4HBIX cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Konr 1| Jara 00pa3oBaTeJbHbI
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns pa3oBareJ e
padoThI padoThI pecypcbl

|| wamron n mposommmeon e toxow. |1 Bumiorexa LIOK

' https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHUTHOM MHIYKIUU.

) [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MAarHUTHBIX Iojei. JInnun https://m.edsoo.ru/4clabccb
MarHUTHON UHIIYKIIUU

3 MarunuTtHoe 10J€ MPOBOJHUKA C 1 bu6nmorexa LIOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cwiia Amniepa, e€ HanpaBJIeHUE U 1 bubnnorexa [JOK
MOJTYJIb https://m.edsoo.ru/26d9cSba

5 Pemienue 3anau 1 bubmorexa LIOK

https://m.edsoo.ru/a37a0c21

6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuia JlopeHiia, e€ HanpaBJICHUE U
MOAYJIb. JIBHKEHNE 3apsSKEHHOU bubnnorexa [JOK

7 1
YacTULIBI B OJJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

8 Pemenue 3amau 1 Bubmuorexa LHOK

https://m.edsoo.ru/504e98c7
bubnunorexa LIOK

0 Pabota cuer Jlopennia ! https://m.edsoo.ru/d518be4b

but6mmoreka [IOK

10 Pemerue sanas I https://m.edsoo.ru/93617bd9

11 MarsuTHoe I0JI€ B BEILIECTBE. 1 bu6nunorexa LIOK

PeppoMarHeTuKH, napa- u

https://m.edsoo.ru/30ff9608



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

OcCHOBHBIE CBOWCTBA

12 deppomarneTukos. [Ipumenenne bubmorexa LHOK
(eppPOMATHETHKOB https://m.edsoo.ru/0b58190a
13 Penrenue 3amad mo reme bub6nmoreka [IOK
"MarauTtHoe mnoJje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3amad mo Teme bubnunoreka LIOK
"MaruauTHOE 110J1e" https://m.edsoo.ru/41c4ae8a
o | e o Bunionss LOK
MATEHTHOH HEJTyKIHF https://m.edsoo.ru/b3efalcl
bubnnorexa [{OK
16 IC munyxuun https://m.edscl){).ru/48 150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bu6nmorexa LIOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekTpudeckoe mosie. Bbu6mmoteka [JOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnnorexa [JOK
IIPOBOJAHMKAX https://m.edsoo.ru/0235cc02
bubmmoteka IIOK
20 Pemenue sanas https://m.edS(])_E).ru/4dfda61 8
bubmmoteka IIOK
21 Hpasuno Jienia https://m.edscI)_E).ru/bbc22726
p | s Ky BuGnionesa LOK
HOCTOSHHOIO TOKA https://m.edsoo.ru/621eae9d
23 SABnenne camonnaykuuu. IC bubmuoreka [IOK
CaMOUHYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TIOJIST KaTYIITKH bubnuotexa [JOK
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOadl 1
25 Pemenue 3agau Bubmuorexa LIOK

https://m.edso00.ru/88{69d2b
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O00011eHrEe U cCUCTEMATU3ALIIS

bu6nmoreka [IOK

26 3HaHHH 10 Teme " https://m.edsoo.ru/76484025
DJIEKTPOIMHAMKKA
27 KoHTponbHas pabota 1o Teme bubnuorexa [IOK
"DnexkTpoauHamMuKa' https://m.edsoo.ru/8ae09b98
| s o, BuSmorera 10K
A ’ https://m.edsoo.ru/7c1db385
lapmonmnueckue KonedaHus
| s o B LOK
N https://m.edsoo.ru/87ce9498
JIBUKECHUN
DHepreTudeckoe onrcanue. BeBo
30 rapwommeckunx xoneGanmii 13 x BuGmorexa LIOK
P https://m.edso00.ru/e3¢99692
SHEPreTUYECKOro U
KWHEMATUYECKOr0 OIUCAHUS
. bubmuoreka [{OK
3 AMIUIMTY 18 i (pa3a KoneOaHuid https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KosIeOaHUH.
[Tepuon M\E’U'ILIX CBOOOIHBIX Bubmiorexa [IOK
32 KOJIeOaHNII MaTEMAaTUYECKOTI'0
https://m.edso00.ru/e0399319
MmasiTHHKA. [leprno cBOOOTHBIX
KoJIeOaHUH MPY>KUHHOTO MasTHHKA
3| Drome st BuGmotexa LIOK
YR ' https://m.eds00.ru/72¢93d09
Pe3onanc
but6mmoreka [IOK
34 ABroxoneOaHus https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Pemenne 3amay https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢c5
36 Ypoxk-koHpepeHus bubnuoteka [JOK
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https://m.edsoo.ru/72e93d09
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"MexaHudeckue KoaecOaHusa B
MY3bIKaJIbHbIX HHCTpYMEHTaXx"

O00011eHUE U CUCTEMATU3 AL

https://m.edsoo.ru/8ef587be

37 3HaHUM 110 TeMe "MexaHndecKkne buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHMs
38 DNEKTPOMArHUTHBIE KOJICOAHMS. bubmmoreka [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMILIATY/IbI 3apsA/ia KOHJAEHCATOpa ¢ bubmmoreka [JOK
aMIUTUTYION CHUIIBI TOKA B https://m.edso00.ru/093{9afl
K0JIeOAaTEITbHOM KOHTYpE
40 3aK0H COXpaHEHUs YHEPTUHU B bubmmoreka [JOK
ujeabHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
T 51 KTPOMATrHUTHEI
41 iinfgg; %iﬁfy)xl;(émime ) buGnuorexa LIOK
https://m.edso00.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
ITepemennsriit Tox. Pe3ucrop n
42 I(OeI-FI);eI-fcaTOp B?.leHHeiIe[C)ei{F;HHOFO bubmorexa LIOK
https://m.eds00.ru/84836152
TOKa
13 Karymka HHIYKTHBHOCTH B LIEIH bubmmnoreka HOK
MEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa AJi 3JEeKTPUUYECKOM bubnnorexa [JOK
L[ENHU IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
5 | Mmoo ipmemoro e B 10K
https://m.edsoo.ru/lcac6cdc
3HAUCHUE CHJIBI TOKA U HAMIPSKCHHUSI
46 Pe3onaHc B ayekTpUUECKOi 11enH bubmorexa [IOK
https://m.eds00.ru/087506df
but6mmoreka [IOK
47 Pemenne sanau https://m.edsoo.ru/al6836a4
48 Wneansublif TpanchopmaTop. bubmuoteka [JOK

[TpousBoacTBO, Nepeaaya u

https://m.edsoo.ru/f97418ae
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HOTpPeOJICHUE INEKTPUICCKOW
SHEpPIruu

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.

bub6nmoreka [IOK

49 Kynprypa ncnosb3osanns . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HUA
bubnunoreka LIOK
>0 Pemenne sanad https://m.edsoo.ru/ee6677ed
51 Pemenue 3agag Bubmuorexa HOK
A https://m.edsoo.ru/7cab5918
" " https://m.edsoo.ru/401024a9
DNEKTPOMArHUTHBIE KOJICOAHWSI
$3 | Xepueropmoni woxssarcorx BuGauorexa LIOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHUYECKHUX BOJIH Bubmuorexa LHOK
once © e 0 https://m.edsoo.ru/d9ae1000
bubmmoteka [IOK
>3 3ByK. XapakTepucTuKu 3ByKa https://m.edsoo.ru/138b6109
56 WNudpassyk u ynbrpas3syk. [llymoBoe bubmuoreka [IOK
3arpsi3HEHUE OKPY’Karolel cpebl https://m.edsoo.ru/7380038f
bubmmoreka IIOK
>7 Pemenue sanau https://m.edsoo.ru/cfd918bf
| e BiGores 10K
yd p https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus MMEKTPOMAarHUTHBIX BOJIH. bubnuotexa [JOK
CBolicTBa NIEKTPOMATHUTHBIX BOJTH https://m.edsoo.ru/d01b818c¢
60 [ITkana 37EKTPOMArHUTHBIX BOJIH. bu6nunorexa LIOK

IIpuMeHeHne 31eKTPOMarHuTHBIX

https://m.edsoo.ru/49bel1f9e



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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https://m.edsoo.ru/714e5db1
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BOJIH B TCXHHUKEC U 6I)ITy

[TpuHIIUTIBI paTuOCBS3U U
TeneBuacHus. Pagnookanms.

bubnunorexa LIOK

61 DIIeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1 8
OKPYKarOILEH Cpebl
62 KonTtponbHast pabora o Teme Bu6muoteka [JOK
"Konebanus u BoHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH MPSIMOJIMHEHHOTO bubnuoreka [IOK
pactpoCcTpaHEHUs CBETa https://m.edso0.ru/f9566406
o | omems e s spmemenn B 10K
https://m.edsoo.ru/ea32d455
pactpoCcTpaHeHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaiio. Ceprudaeckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AOCONMIOTHBIN
6 npenowaenns. omoe muyrpeice Bufimorexa LIOK
i . https://m.edsoo.ru/bc2e55¢cd
otpaxkenue. [IpenenbHbIit yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHUS
67 E:I?;f{l;ieoi;i?;i: II?IHI'II/;)G(:JI'IG()IEI/II?CHI/IH bubmmorexa [IOK
https://m.edsoo.ru/49d830a9
cBeTa
Xon tydei B npH3Me. Hucnepcus Bubmuotexa LOK
68 cBeta. Cl0oKHBIN cocTaB 0eoro
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmuoreka [JOK
ONTHYECKAsl CUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o6paxxeHuii B TMH3aX bu6muoreka [JOK
U UX CUCTeMax. Y BEIMYCHUE TUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aia1 Ha MOCTPOEHHE Bubmorexa IIOK
71 M300paXKeHH, MOJIy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868109
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bu6nmoreka [IOK

72 ['na3 kak ontuyeckas cucteMa https://m.edsoo.ru/ecd480a2
73 Eeiduniglp{lzhiﬁf:[:;rl;l(l));giﬂillqemoﬁ bubmorexa [IOK
p p https://m.edsoo.ru/cd174al10
ONTHKH
74 CKopocCThb CBETA U METO/IbI €€ bubmmoreka [JOK
HU3MEPCHUS https://m.edsoo.ru/f32aab06
bub6nmmoreka [IOK
73 Jlucniepens caeta https://m.edsoo.ru/lel6ecbe
bubnunoreka LIOK
76 Hutepgepers caera https://m.edsoo.ru/5fc0c638
| Koo v, Yo B 10K
8 M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnunorexa LIOK
78 Pemerue sanas https://m.edsoo.ru/3061de2b
bubmuoreka [IOK
& [pmvenerie mirepdepeniun https://m.edsoo.ru/668edbc8
bubmmoteka IIOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
31 JudpakumonHas pemeérka. Y cioBue bubmuoreka [IOK
HAOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6nmorexa LIOK
82 Pemene 3anas https://m.edsoo.ru/d58c411a
33 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
[MTonsipuzanus ceera https://m.edsoo.ru/e9890fe9
bubnunorexa LIOK
84 Pemerue 3ana4 https://m.edsoo.ru/c56c8158
85 CBeToBbI€ ABIICHUS B IPUPOJIE bubmorexa [IOK
https://m.edsoo.ru/0b36363d
36 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK

3ganni o treme "Onruka"

https://m.edsoo.ru/8a14748b
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KonTponbhas pabota no teme

bu6nmoreka [IOK

87 «OnTuka» https://m.edsoo.ru/82315dd4
['paHuUIBI MPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bu6nmoreka [IOK
AIIEKTPOJIUHAMUKH Y TIPUHIIATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
29 [ToctynaTel cnenuaibHON TEOPUHN bubmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56105¢cb
IIpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcinoBrue NpUYMHHOCTH. bubmmoreka [JOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE JITTHHBI
91 OHeprus U UMILYJIbC bubnuoreka [IOK
PEISITHBUCTCKOW YaCTHIIBI https://m.edsoo.ru/853a64fc
32 memymmeon penmsoTcKoi Bufmiorerca LIOK
https://m.edsoo.ru/b6258ffa
YaCTUIIBI. DHEPTHsl MOKOs
93 PaBHOBeCHOE TEIIOBOE U3IIyUYECHHE bubmmorexa [IOK
https://m.edsoo.ru/f54035a5
bubmmoreka IIOK
4 3axon cmemenns Buna https://m.edsoo.ru/1c5ff752
95 I'unote3a M. [InaHka o kBaHTax. bu6nmorexa LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
06 DHEprus u HMIyILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bu6nuoreka [JOK
CronetoBa. 3akoHbl poTordexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHUEe DHHIITENHA O
98 @gToaqxbeKTa. "Kpacnast rpanuna" bubmorexa [IOK

doroaddexra

https://m.edsoo.ru/01ef4556
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99 Jasnenne ceera. Onbrtel I1. H. bu6nmoreka [IOK
Jlebenena https://m.edsoo.ru/64b4966
. bubnuorexa [IOK
100 BostHOBBIE CBOMCTBA YaCcTHIL https://m.edsoo.ru/f59¢feec
or | ook s sz B 10K
P pasmep . https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBIKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM JTyalnu3M bubmorexa LIOK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6moteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal 8¢
104 | eeponmipe, Coommomema Butmorera LIOK
POMHUPE. N https://m.edsoo.ru/65783dec
HeonpeaenénHocrel [ elizenOepra
bubnunorexa LIOK
105 Pemenne rpauieckux sanad https://m.edsoo.ru/e70195bd
106 Pemenue pacu€THbix 3a1au bubmorexa [IOK
p a https://m.edsoo.ru/ee9b3182
KonTposabHas padboTa no Temam:
" non Bbubnuoreka HOK
107 OCHOBHuCTO ’ K,,OPHYCKYMPHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
| O e o BuGaionesa LOK
oMa. erap one © https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hocrynarst bopa https://m.edsoo.ru/404dfa9a
110 Bunet ciektpoB. CiekTp ypoBHEH bu6muoreka [JOK
SHEpPrUH aToMa BOJOpO/Ia https://m.edsoo.ru/cf74bl1a
111 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnorexa [JOK
W3IIy9CHHUE CBETA https://m.edsoo.ru/f945d85¢
112 Tasep bubmmorekxa [IOK

https://m.edsoo.ru/2288a0c4
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https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

113

114

115

116

117

118

Hyxnonnas Mozxens siapa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBoe YHCIo sapa. V3oTomsl.
PagnoaktuBHOCTB

3aKOH paln0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bnusgaue
PaAOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlo3zumerpus

DHeprus CBs3U HYKJIOHOB B SJIpE.
Snepubie cuibl. Jledekt Macchl
anpa. Slnepusie peakuuu. SnepHeie
peaxTopsl. [IpoGiembl
YIIPABJISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
pa3BUTHUSA AIEPHON SHEPIeTUKU

Meronpl perucTpanuy u
HCCIJIEJOBAHMSI DJIEMEHTAPHBIX
yacTtull. OyHJaMEeHTaIbHbIE
B3auMOZecTBYsI. bapnoHbl, ME30HBI
u nentoHsl. [IpeacraBienune o
CranpaprtHoit Moaenu. KBapk-
TJIFOOHHAsl MOJIENb aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Martepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTHUHBI MUpa

JTansl Pa3sBUTHUA aCTPOHOMHHU.
3HadeHUE ACTPOHOMHUHU

bubnunorexa LIOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

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

bubnmorexa LIOK
https://m.edsoo.ru/lac08as5h

bubmmoteka IIOK
https://m.edsoo.ru/c026fd37

but6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

[TpuMeHuMOCTh 3aKOHOB (PU3UKU
JUTsL 0OOBbSCHEHUSI IPUPO/IBI

KOCMHYECKHX 00BEKTOB. MeTo/IbI
ACTPOHOMHUYECKUX UCCIETOBAHUI

bubmmoreka [IOK
https://m.edso0o0.ru/39¢44028



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

COBpeMeHHBIG OIITUYECCKHUEC

120 TEJIECKOIIbI, PaIUOTEIIECKOIIbI bubmorexa LIOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
| DaEERgers e Consan, B LOK
’ ’ https://m.edsoo.ru/aac588eb
BUJIUMOE JIBUKCHHE
122 Commeanian akummocrs, Horommne BuGmnorera LIOK
. https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3NT
3BE3/bI, UX OCHOBHBIE

123 XapakTepUCTUKHU. [luarpamma Bu6moteka [JOK
"CIIeKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/bI TJIaBHOU bubnnorexa [JOK
[10CJIENOBATEIBHOCTHA https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .

135 npovexomcienn n momout Bubmorera LIOK

N https://m.edsoo.ru/d09da494
ComnHia v 3B€3/1. DTallbl )KU3HU
3BE3]
Mneunsiii [Iyte — Hama ["anaktuka.

126 Tlfnebl ranaKTyI:K qép:llblg ﬂ]i?)il B ) bubmorexa LHOK
' https://m.edsoo.ru/7cd10a0a

SIpax TaJaKTHK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xab66ma. Teopust bubnmnorexa [JOK
Bonbuioro B3psiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4YeHUe

128 MacmtabHas cTpykTypa Beenennoii. bubmuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnpie mpoGiembl bu6muoreka [JOK
ACTPOHOMHH https://m.edsoo.ru/d37d9ffe

130 Pu3nuecKuil TPAKTUKYM 110 TEME bubmuoreka [JOK



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

"NccneqoBanue MarHUTHOT'O ITOJIA
MMOCTOSSHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppomMarueTuKoB" UIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

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

131

DuU3nYeCKUi MPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3yueHne 3aBUCUMOCTH CHUIIbI
AmMriepa OT cuJjibl TOKa" WU
"OnpeneneHne MarHuTHOU
MHAYKIIMYA HA OCHOBE U3MEPEHUS
cuiibl Amriepa"

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

Ou3nUecKuil MPaKTUKYM 110 TEMe
"HccnenoBaHue IBIEHUS

132 AIEKTPOMArHUTHOW UHIYKIUH" WIIH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUH
BUXPEBOI'O0 MarHUTHOTO MoJs"
Du3NUeCKU IPAKTUKYM I10 TEME
" BaHHE SIBJIEHUS
133 calxjgﬁf{zz[gm?{m;' I/IJ'JIII/GI: "Cbopka bubmorexa [IOK
https://m.edso0.ru/b8tb6391
MOJIEJIN 3JIEKTPOMArHUTHOTO
reHeparopa"
Pu3nYecKuil IPAKTUKYM 110 TEME
134 "N3mepenue nepuojia CBOOOIHBIX bu6nmorexa LIOK
KoJ1e0aHUN HUTSIHOTO U MPYKUHHOTO https://m.edsoo.ru/5d159d35
MasTHUKOB"
Dduznyeckuil IPakKTUKyM 110 TEM
135 "H;eog;aSOBaII{)He 3He}£)1\liII/II/IOB . bubmaorexa LIOK
" https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
136 Pu3nUeCcKuil IPAKTUKYM 110 TEME bubmuoteka [IOK

"UccnenoBanue mepeMeHHOTO TOKa

https://m.edso00.ru/89dc2d90



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

yepes MocCiIeI0BaTeNIbHO
COEIMHEHHBIE KOHJAEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B LICMH EPEMEHHOT0 TOKa"

137

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/b100661a

138

139

DuU3nYeCKu MPAKTUKYM 10 TEME
"N3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIN
"ITonrydyeHne n300paxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja
JTUH3BL"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BELIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WK
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIIMX JIMH3"

bubmuoreka [{OK
https://m.edsoo.ru/42569¢al

bubnunoreka LIOK
https://m.edsoo.ru/b8791fb3f

140

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
uHTephEepPEHITNU U TOJIIPU3AIIT
cera"

bubnmorexa LIOK
https://m.edsoo.ru/8b7ac737

141

Du3nUeCcKul IPAKTUKYM I10 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHULL (T10
¢dororpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bubmmoteka IIOK
https://m.edsoo0.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue nocrostHHoM [lnanka Ha
OCHOBE UCCJIEJOBaHMS
dotorpdexra" mwm "Uccnenopanme

bubmmoreka [IOK
https://m.edsoo.ru/eb916182



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

143

144

3aBUCUMOCTH CHJIBI TOKA uepes
CBETOJIMOJ1 OT HalpshKeHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue crieKkTpa
Pa3pe’KEHHOTr0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHHUE TTOCTOSTHHOU
Pun6epra"

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue paguoakKTUBHOTO
¢oHa C UCTIOBL30BAaHUEM
nosumerpa" uinu "MU3ydyenue
[IOTJIOLIEHUS OEeTa-4aCTHI]
aIroMUHUIEM"

bub6nmoreka [IOK
https://m.edsoo.ru/ec651eb8

bubnunoreka LIOK
https://m.edsoo.ru/c3dabebe

145

146

147

Ou3nyecKkuil MPakTUKYM IO TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTSl OTIPEACIICHHS
MMOJIOKEHHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoyymapus u
apkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbI, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKoIIeHui"

O06o011eHre U cucTeMaTu3alus
3HaHui. Poisb (pu3uku u actpoHOMUM
B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

O00011eHre U CUCTEMATU3 AL
3HaHuil. Posb 1 MecTo ¢pu3nku u

bu6mmoteka [IOK
https://m.edsoo.ru/1072021¢

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubmmoreka [IOK
https://m.edsoo.ru/18f19f7¢



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O00011eHUE U CUCTEMATU3 AL

3HaHui. Posb pusmveckoit Teopuu B

(GbOopMUPOBAHUU TIPEIICTABICHUI O
buznyecKoil kKapTuHEe MHUpa, MECTO

bu6nmmoreka LIOK

148 ¢$u3nUecKoil KapTHHBI MUpPA B https://m.edsoo.ru/e7d400f4
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAyUHBIX
MIPEACTABICHHUI O IPUPOJIE
149 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3Hanui no reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMaTH3als bubnuorexa [JOK
3HaHui mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AIMS bu6nmorexa LIOK
3HaHMi 110 Teme "JlnHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNE U CUCTEMATH3AIUS
152 3HaHI/II; o teMe "CraTnka T];epzloro Bubmuorexa HOK
" https://m.edsoo.ru/3cca482¢
Tela
OO0001IeHNE U CHCTEMATH3aIIH
153 3HAHUH 110 TeMe "3aKOHBI Bubmiorexa IOK
" https://m.edsoo.ru/32a4d1a0
COXPaHEHUS B MEXaHHUKE
OO0001IeHNE U CHCTEMATH3aIIH
3HaHui o Teme "OCHOBBI bubmmoteka IIOK
154 .
MOJIEKYJISIPHO-KUHETHUECKON https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeH1Ee U CUCTEMATH3AIUS
155 3HaHI/IHI; 0 TeEME "TepMO,ZLI/IH];.MI/IKa. Bubmorexa OK
o https://m.edsoo.ru/c63f7¢10
TermnoBsle MaITTHEI
O00011eHNEe U CUCTEMATU3AIMS
156 3HaHUM 1o TeMe "ArperaTHble bubnmnorexa [JOK

cocTosHus BelecTBa. Pa3zoBble
nepexonbl”

https://m.edsoo.ru/1d36b5b1



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1

O00011eHrEe U cCUCTEMATU3ALIIS

157 3HAHUU 110 TeMe "DIIEKTPUUECKOE bubnnorexa LIOK
" p https://m.edsoo.ru/3bf0det9
foJie
O00011eHNEe U cCUCTEMATU3ALIIS
158 3gaHui 110 teme "lI1ocTosIHHBII bubnnorexa LIOK
. " https://m.edsoo.ru/71453ee6
INEKTPUYCCKUN TOK
155 | o a0 e "o b e BuGmiorexa LIOK
" p https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHuil 1o TeMe "MaruuTtHoe nose" https://m.edsoo.ru/3b4c06ae
161 | cnommme e st oo ront BuGmorexa LIOK
" H " https://m.edso0o0.ru/053e2248
DNEKTPOMArHUTHAS WHTYKITHSI
162 | o et oo BuGmorexa LIOK
" 1 " https://m.edsoo.ru/d6310bfd
MexaHuueckue KoneOanus
163 | oo ot o mene BuGmorexa LIOK
; " g https://m.eds00.ru/5¢2bb83d
DNEeKTPOMarHUTHBIE KOJIEOaHHUsI
PesepBHslit ypok. O60011eHNE U
164 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka IIOK
"MexaHUYeCcKHuE U https://m.edsoo.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHBI"
5 | Eomh o OocGaem Busorea 1101
S cTe " a3 O Teme https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHbIit ypok. O6o6£ueHHe " BuGmorexa LIOK
166 cucTeMaTu3als 3HaHuH 110 TEME httos://m.edsoo.ru/Shecl ¢65
"Ocrosbl CTO" e 1 '
167 PesepBHelit ypok. O6001ICHHE U bubnmnorexa [JOK

CcHUCTEMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/f7¢59d38



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
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"KopnyckynsipHO-BOJIHOBO#
nyanu3m"

PesepBHeiit ypok. O600IICHHE U
168 CHUCTEeMaTH3alysl 3HaHUH 10 TEME
"®u3uka aroma"

PesepBHeiit ypok. O600IICHHE U

bubnunoreka LIOK
https://m.edsoo.ru/1£511654

169 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bu6nmoreka [IOK
"du3nKa aTOMHOTO S1pa U https://m.edso0.ru/905¢5ce0
3JIEMEHTAPHBIX YaCTHUIL"
170 | onorewamusacn swami 1o rewe | BuGmorexa IOK
" " https://m.edsoo.ru/2bffb94c
DJIEMEHTHI aCTPO(DU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHUpOBaTh Ha MPUMEpPax pPoJib U MeCTO (U3UKU B (HOPMHPOBAHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

10.3

10.4

10.5

YuuThIBaTh TpPAHMILBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJEIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCU€Ta, aDCOJIFOTHO TBEPIOE
TEJI0, UJICAVIbHBIN ra3; MOJIENHN CTPOEHUS I'a30B, KHUJIKOCTEN U TBEPJBIX Tell,
TOYECYHBIN AIIEKTPUUYECKHUHA 3apsijl — MPH PEIICHHH (U3NIECKHUX 3a/1a4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETUUYECKOM TEOpUH CTPOEHUS
BEUIECTBA M JJIEKTPOJWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUKEHHE, CBOOOAHOE MAaJeHHE TeJl, JABMKEHHE II0
OKPY)KHOCTH, HMHEpIHA, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE )KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPAaBHOBECHE, HCHApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIQ)KHOCTh BO3/lyXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy apaMeTpaMH COCTOSTHHSI ra3a B HU30IPOLECcCax; dEKTPU3aLus Ted,
B3aUMOJICVCTBUE 3aps10B

OnucelBaTh MEXaHUYECKOE JBHKEHHUE, HCMONb3Yysl (U3NYECKUE BETUUYUHBIL:
KOOPJIMHATA, IIYTh, [IEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DSHEprus, IOTECHIMAIbHAs JHEpPIusi,
MexaHu4deckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  OMHMCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCMOJIb3YEMbIX BEIMYUH, HUX
0003HaueHUsI U E€AMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnucelBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCHONB3YS (hM3HUECKUEe BEMYMHBL: JaBJICHUE ra3a, TemrepaTrypa, CpeaHss
KMHETUYECKas JHEPIUst Xa0TUYECKOr0 JBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KO3(QQHUIMEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBUTATelNsl; MPU ONMMCAHUU MPABUIIBHO TPAKTOBATh (U3MYECKUN
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
bopMyIbl, CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIWYUHY C JPYTHUMH
BEJIMYMHAM

10.6

OnucelBaThb  M3YYEHHBIE  DJJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
JJIEKTpUYECKUE SBJIEHUS (IPOIECCHI), UCMONb3Ys (PU3HUECKHUE BETUYHHBI:
NIEKTPUYECKUIN 3apsl, 2JIEKTPUYECKOE TO0J€, HANpPsHKEHHOCTh IO,
NOTEHIMAJ, Pa3HOCTh MOTEHLUAJIOB; IPU ONMUCAHUYU MIPABUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICIT HCIIONIb3YEMbIX BETMYMH, UX 0003HAUECHUS U €IMHULIBI;
yKa3blBaTh (HOPMyJIbl, CBSA3BIBAIOIIME MAHHYIO (PU3NYECKYI0 BEIMUYUHY C
JpYTMMH BETUYMHAMU

10.7

aHAJTM3UPOBaTh (PU3UUYECKHE MPOLIECCH U ABICHHS, UCIIONB3Ys (pru3nuecKue




10.8

10.9

10.10

10.11

3aKOHbl M TPUHIMUIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonsl
HeroTOHA, 3aKOH COXpaHEHHsS MEXAHWYECKOM IHEPruM, 3aKOH COXPAaHEHUS
UMIyJIbCa, MPUHLMUII CYNEPHO3UIUH CHJI, MPUHLIUI PABHOIPABHS
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO
CTPOCHHSI BEIIECTBAa, T'a30BbIe 3aKOHbBI, CBA3b CpeIHEH KUHETHYECKOM
SHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C abCONIOTHOW TeMIepaTypow,
NEepBBIA 3aKOH TEPMOJUHAMHUKH; 3aKOH COXpPAHEHUS 3JIEKTPUUECKOTO
3apsiia, 3akoH KynoHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUIbL, 00JIacTH)
IMPUMCHUMOCTHU

OOBSICHATH OCHOBHBIE [PUHIMIBI JIEHCTBUS MalluH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTb  YCIOBUS MX  0e30MacHoOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/I3I/I‘~ICCKI/IX SIBJICHUA U
IPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX H KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopmynupoBarh npobiemy (3a7ady) ¥ THUIOTE3y Y4EOHOTO IKCIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 000pYIOBaHUS, TIPOBOJUTH OIBIT
U GOPMYIIMPOBATH BHIBOJIBI

OcyiecTBIsITh MpsIMbIE M KOCBEHHbBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
OpU 3TOM BBIOMpAaTh ONTUMAIIBHBIA CIOCO0 M3MEPEHHS U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHHI

HccnenoBaTh 3aBUCUMOCTH  MEXAY (DU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUN; TMpPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATh  pPE3yNbTaThl TOJYyYEHHOW  3aBUCHMOCTH
bU3MYEeCKUX BEIMYMH B BHUJIE€ TAaOIUI] U TPaPHUKOB, JeiaTh BBIBOJIBI IO
pe3ynbTaTam HCCIIeJOBAHUS

10.12

10.13

10.14

10.15

10.16

Cobmronats npaBuia 6€30MacHOTO TPY/Aa MPH NMPOBEJACHNUN UCCIIE0BAaHUM B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Y4eOHO-HCCIEAOBATENbCKOM U
HPOEKTHOHN AEATENbHOCTU C UCIOIb30BAHNEM U3MEPUTENBHBIX YCTPOMCTB U
1a00paTopHOro 00OpyI0BaHUs

Pemate pacu€THble 3amauM C SIBHO 3aJaHHOM (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHaN3a YCIOBUS
3agavyu BBI6I/IpaTI) (bmnqecxy}o MOICJIb, BBIACIIATH (bHSI/I‘-IeCKI/Ie BCIINYNHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHHUBATH peaJ'IBHOCTI) nonyquHoro 3HAYCHUA (1)I/ISI/I‘ICCKOI71 BCIIMYHNHBI

Pemate KaueCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTHUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY pACCYKICHHM C ONOPOM Ha H3y4ECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

Hcnonp3oBaTh  mpu  peumieHWH  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTUM I TOHUCKA,  CTPYKTYPHUPOBAHUS,
UHTEpPIpPETallud U TPEACTaBICHUS Yy4eOHOM U HAyYHO-TIONYJSpHOU
UHPOpPMALlMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
AHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

[IpuBoAMTH MpUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB

B pa3BUTHE HAyKH, OOBACHEHUE TPOIECCOB OKPYXKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

10.17

Hcmonb3oBarth TCOPCTUUCCKUC 3HAHUA 10 (I)I/ISI/IKG B HOBCCHHCBHOﬁ KU3HU
s oOecrieueHrss 0€30MAaCHOCTHM TIpH  oOpalieHuu ¢ npudopamu U
TEXHUYCCKUMU YCTPOﬁCTBaMH, AJIL COXpaHCHHUA 310POBbA U COGHIOI[CHI/HI




HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIILH cpele

10.18

11 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11.1

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLIMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALMOHATIBHO PACIPEACIATh 00I3aHHOCTU U
IJJAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHUBATh BKJAJ Ka&XJIOrO0 U3 YYACTHUKOB TIpYyIIbl B peUIcHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMBbl CpeIHero 001ero od0pa3oBaHmsi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb M MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOI HaYyYHOUM KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JEITEIBHOCTH JIOJIEH, LIEIOCTHOCTh M
€AMHCTBO (DM3UYECKOM KapTUHBI MHUpa

11.2

Y4uTHIBaTh T'paHULlbl TIPUMCHCHUA HN3YUCHHBIX (bHSH‘leCKI/IX MO,I[GJICI;'IZ
TOYCUHBIN 3JI€KTpI/I‘~I€CKI/1ﬁ 3apsaa, AACpHass MOJIACIbL aToMa, HYKJIOHHAad
MOJICJIb aTOMHOI'O dJipa IIpu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

11.4

Pacno3naBare ¢usndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh HX HA OCHOBE
3aKOHOB  3JIEKTPOJMHAMUKHM UM KBAaHTOBOM (DM3MKM: 3JIEKTpHUECKas
IPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS
TOKa, B3aUMOJICIICTBHE MAarHUTOB, JIEKTPOMArHUTHasE MHAYKIUS, JeficTBUe
MarHMUTHOTO IIOJIA Ha MPOBOJHUK C TOKOM M JBIKYILUHCSA 3apaf,
3JIEKTPOMArHUTHbIE KoJieOaHus U BOJIHBI, IpSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaXXeHHe, IMpeJIoMIIeHHe, HWHTephepeHIus,
TUdpakuus U MOJIsIpU3allus CBETa, AUCHEPCUs CBeTa, (POTOINEKTPUUECKUI
abdext (poroaddexT), cBeToBOE AaBiIeHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIEKTpa  aromMa  BOJOpPOAA,  €CTECTBEHHAas WM HCKYCCTBEHHas
PaAMOaKTUBHOCTh

OnuceiBaTh M3Y4YEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPHUECKYI0 MPOBOJUMOCTh pPa3IMYHBIX Cpel) H
JJIEKTPOMAarHUTHbIE  SIBI€HUS  (IIPOLIECCHI), HUCHONB3YS  (U3HUECKUE
BEJIMYMHBI: IEKTPUUYECKUN 3apsi]], CHUJIa TOKA, dJIEKTPUUECKOE HANPSKEHUE,
AJIEKTPUYECKOE COMPOTHBJICHUE, Pa3HOCTh moTeHImanos, IJIC, pabora
TOKa, MHAYKIMS MarHUTHOro Tojs, cuia Awmnepa, cuia JlopeHna,
MHAYKTUBHOCTh KATYILIKH, SHEPTUs 3JEKTPUUECKOTO U MarHUTHOTO MOJIEH,
HEepuoJl U 4acToTa KoyieOaHui B KosebaTeabHOM KOHTYpE, 3apsl M cuja
TOKa B TIpOIECCe TapMOHMYECKHX JJIEKTPOMAarHUTHBIX KOJEeOaHUH,
¢okycHOe paccTOsIHM€ M ONTHYECKas CHja JIMH3BI; TPH OMHCAHUH
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEIHYWH, HUX
0003HAUEHHsI W EIUHMIIbI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(GU3UUECKyIO BEIMUUHY C IPYTHUMHU BEIMYMHAMU

11.5

OnuceiBaTh M3y4YEHHBbIE KBAHTOBBIE SIBJICHHS M TPOIECCHI, HCMOIb3Ys
bu3HYECKre BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI
M 4YacToTa CBeTa, HHEPrusi W UMMyIbCc (OTOHA, MEepuoj IMoyypacnana,
DHEpPrusl CBSA3M AaTOMHBIX Sep; MPH ONWCAHUU TPABHILHO TPAKTOBATh
bu3nyeCKuil CMBICI HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;




11.6

yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JIPYTHMMH BETUYMHAMU, BEIYUCISITh 3HAUCHUE (PU3NICCKOM BETUIHHBI

AHanm3upoBaTh (U3NYECKUE MPOLECCH U ABICHHS, UCIIONB3Ys (pru3nueckue
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI [OCJIEI0BaTeIbHOTO U
napajieIbkHOTO COSAMHEHUS MPOBOIHUKOB, 3akoH Jlxoynsa — JIenna, 3akoH
ANEKTPOMArHUTHOM WMHIYKIIMH, 3aKOH MPSAMOJMHEWHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHHUSI CBETA, YpaBHEHHE
OiiHmreitna g ¢otorddekra, 3aKOH COXpAaHEHHS SHEPruu, 3aKoH
COXpaHEHHs UMITYJIbCa, 3aKOH COXPAaHEHHs JIEKTPUYECKOTO 3apsizia, 3aKOH
COXpaHEHMsI MAacCOBOTO YHCIa, MOCTynarhl bopa, 3akoH paaMOaKTHBHOIO
pacmiaza; mpu 3TOM pa3iIuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHE U ycjoBusl  (TpaHMIB,  OOIacTH)
IPUMEHUMOCTH

Onpeaenﬂb HalpaBJICHUEC  BCKTOpa HWHAYKIMKM  MArHMTHOI'O 10JIA
IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIbL HopeHua

11.8

11.9

CTpouTh M ONHCHIBATh H300PAKEHHE, CO3AaBAEMOE IIJIOCKUM 3EPKajoM,
TOHKOH JIMH30U1

BBITIONTHATE AKCIEPUMEHTHI 10 KCCIEAOBAHUI0 (DU3UYECKUX SIBJICHUA W
IPOIIECCOB C UCIIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopmynupoBath npodiemy (3aady) U TUNOTE3y y4eOHOro SKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
U GOPMYJIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

11.11

11.12

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKHUX BEJIMYUH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHMI; NP ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHpPOBATh
pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTH (M3UYECKUX BEJIUYMH B BHJE
TabJIMI ¥ TpapuKOB, €JaTh BHIBOJBI 10 Pe3yIbTaTaM HCCIIEI0BaHUS

Co0mroaTh npaBuiia 0€30MaCHOTO TPY/a MPHU MPOBEACHUHU UCCIIEI0OBAHHN B
pamMkKax  y4eOHOrO  OJKCHepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTH C UCITIOJIB30BAHNEM N3MEPHUTCIbHBIX YCTpOﬁCTB u
1ab0paToOpHOTrO 00OPYIOBaAHUS

11.13

Pemate pacu€rHple 3aaud C SBHO 3aJaHHON (U3NYECKOW MOMEIBIO,
WCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIN3a YCIIOBUS
3a/1a4l BBIOUPATh (PU3NYECKYI0O MOJEINb, BBIACTATh (PHU3UUECKHIE BEIUYUHBI
u GopMysbl, HEOOXOoAWMBIC IS €€ pEIICHHS, MPOBOAWTH PACUETHl U
OIICHUBATh PEAIILHOCTH MOJYYCHHOTO 3HaYeHHs (PU3NIECKON BETHUNHBI

11.14

11.15

Pematp KaueCTBEHHBIE 3a/1auu: BBICTPANBATh JIOTUYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY pACCYKICHHM C ONOPOM Ha W3y4ECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

Hcnonp3oBaTh  mpu  peumieHUWH  yuyeOHBIX  33Jad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUM Ui TOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpEeTallul M MpeJICTaBIeHUs Y4eOHOM M  Hay4yHO-IOMYJISIPHON
UHPOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATh MOJy4aeMyr0 HH(pOpMaIuio

11.16

OOBSCHATh MPUHIMMBI JEHCTBUS MAaIIUH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB;, pa3inyaTh YCIOBHs HMX 0€30MacHOr0 WCIOJIh30BAaHUS B




IIOBCEIHEBHOM XKU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

11.19

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3UKE B MOBCECIHEBHOM JKH3HU
uis  obecriedeHus: 0O€30MacHOCTH TpU  obOpamieHMH ¢ npubopamu U
TEXHUYCCKHMHU YCTPOWUCTBAMH, JUISI COXPAHEHHsS 30POBbSI U COOJIIOACHHS
HOPM 9KOJIOTHYECKOTO OBEICHUS B OKPY’KafoLIel cpeze

PabGorare B rpymme C BBIIOJHEHUEM pa3INYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBHO PaCHpPEACIsATh O0SI3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBLIX CHUTYyallUdX, aJACKBATHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PCIICHHE
paccMaTpruBaeMoOi mpoOIeMBbI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pasaejaa 3JIEMECHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA N1 METO/JbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®usnka — Hayka o mpupone. Hayunsle MeTonn
MO3HAHUS OKpYXKaromero mupa. Pomib skcriepumenTa
U TEOpHUHM B TIpOIecce IMO3HAHUS IPUPOJIBL
OKcriepuMeHT B (pusuke

MogenupoBanre  (U3UYECKUX  SBICHHUA |
npoueccoB. Hayunbsle rumores3pl. Dusmueckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHMHIMII COOTBETCTBHL.
Pore m wMecro ¢usuku B (HopMUpOBaHHUH
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPAaKTUYECKOHN e TeTbHOCTH JIIOACH

MEXAHHUKA
##HPariH#KMHEMATHKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuuyeckoro JBmxkeHus. Cucrema OTcuérta.
Tpaexropus

2.1.2

2.13

[lepememienne, CKOpocTh (CpeAHsisi  CKOPOCTH,
MI'HOBEHHAsi CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIMH Ha OCH CUCTEMbl KOOPAMHAT.
CrioxxeHue nepeMeneHnii 1 CII0KeHHE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBwkeHue. ['padukum  3aBUCUMOCTM  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUS, MNyTH U IepeMeuIeHUs
MaTepUaIbHOW TOUKH OT BpPEMEHU

2.1

2.14

2.1.5

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naeHus

KpuBonmnuelinoe JIBUYKEHUE. PaBrOMepHOE
JBUKEHUE MaTEpUAJIbHONM TOUKHM IO OKPYXHOCTH.
VYrioBast cKOpoCTh, JUHENHAsA CKOpOcTh. [lepuon n
gacToTa. L{eHTpocTpeMUTEIbHOE YCKOPEHUE

2.1.6

TexHU4eCKne yCTpPOMCTBA: CHUIAOMETP, ABUKEHUE
CHaps 0B, LICIHBIE U PEMEHHBIE IIepeIaun

2.1.7

[Tpaktuyeckue paboTel. V3MepeHne MrHOBEHHOM
ckopocTH. MccienoBaHne COOTHOLIEHHS MEXAY
IyTAMH, PO ICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIbHBIE PABHBIC NMPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBUOKCHUH C Ha4albHON
CKOpPOCTBIO, paBHOM Hym0. M3yueHune IBUKEHUS
HIapyuKa B BSI3KOM JKUIKOCTH. M3ydeHue NBMKEHUS
TeJa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HPari## JUHAMUKA




221
222

223

224

[Ipunmun  otHocutenbHOCTH ['anmuies.  [lepBsiit
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA
Macca tena. Cuia. [IpuHiun cyneprno3uuuy cuil

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
uHeprmanpHoil cucteme otcuéra (MCO). Tpernii
3akoH HproTOHA JUIst MaTepHAIbHBIX TOUEK

3akoH BceMUpHOTO TsAroTeHus. Cuiaa TSHKECTH.
[TepBast kocMuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuia TpeHUsS
CKOJILKCHHS M cuia TpeHus nokos. Kospduuuent
TPCHUA. Cuita COIMPOTUBJICHUA IIPpHU ABHUXXCHUHW TCJIa
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

229

[locTynarenbHOE ¥ BpallaTelbHOE JABUKEHUE
a0COJIIOTHO TBEPIOTO TeJia

MOMEHT CHJIbBI OTHOCUTEIBHO OCH BpallCHHS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPIOTO Tea B
UCoO

TexHu4eckue yCTpOMCTBA: MOAIIUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue paboThl. M3yueHue  JIBUKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MOJ AEHCTBHEM
HecKoJbKuX cui. MccienoBanue 3aBUCUMOCTH CHII
VIOPYTrOCTH, BO3HUKAOIUX B JehopMUpyeMOil
NPYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nepopmanuu. MccnenoBanue ycinoBUN paBHOBECHS
TBEPAOrO TEJIA, UMEIOIIETO OCh BPALICHUS

23

#i##Par#H##3AKOHBI COXPAHEHUN A B MEXAHUKE

Nmnynece MaTepUAIbHOMN TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHBIX TOYEK. MIMIynbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tela

239 3akoH coxpaHenus muMmiyibca B MCO. PeaktuBHOE
JIBUJKEHUE

233 Pabora cuibt

234 MOIIHOCT CUJTBI

235 Kunerndeckas »Hepruss MaTepuUaIbHOW TOYKH.
TeopeMao KNHETUYECKOM SHEPT U
ITorenunanbHas sHeprus. [loTeHManbHas 3HEPrus

23.6 yIpyro nedhopMUPOBAHHON MPY>KUHBI.
[TorennuanbHast SHEprus Tena BOINU3U MOBEPXHOCTH
3emun
[ToTeHumanbHbple U HEMOTEHUHAIbHBIE CUIbL. CBS3b

237 pabOThl HEMOTEHIMAJbHBIX CHJI C HM3MEHEHUEM
MEXaHWYECKOM DHEPruu CHUCTEMBI Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHuuecKkue yCTpPOMCTBA:  JABH)KEHHE  PaKeT,




3.1

BOJIOMET, KOTIep, MPY>KUHHBIN MUCTOJIET

2.3.10

[TpakTrueckue paboThl. 3yueHue CBA3U CKOPOCTEH
Tel NpU Heynpyrom ynape. MccinenoBaHue cBA3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYeCKOi
SHEPrUuu Tena

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE TIOJIOKCHHS MOJICKYJISIPHO-
KWHETUYECKOH Teopuu. BpoyHOBCKOe [BH)KEHHE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBUSA
YaCTHI BELIECTBA

Mopenn cTpoeHus ra3oB, KXKUIAKOCTEH M TBEPIBIX
TeJl U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca MOJIEKYJL. KonmuectBo BEILIECTBA.
[Tocrosinnast ABoraapo

3.1.9

3.1.10

TemmoBoe  paBHoBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

Monens upeanpHOoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOpUH HICaIbHOTO
rasa

AOcomoTHass TeMieparypa Kak Mepa CcpeaHei
KMHETUYECKOM OHEPruu  TEIUIOBOTO  JBUKCHMS
yactul rasza. [lIkama remneparyp KenbBuHa

Vpasuenune Kianeiipona — MenaeneeBa. 3akoH
JanbroHa

["a3oBble 3ak0HBI. M30Mpoliecchl B HCAIBHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpPMa,
M30X0pa, u300apa

TexHU4YEeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETp
[TpakTueckue padotsl. MI3mepenne macchl Bo3ayxa
B KJIaCCHOW KOMHare. MccnenoBaHue 3aBUCHUMOCTH
MEXJIy TMapaMeTpaMH COCTOSHUS pa3pesKeHHOTro
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

Tepmonunamuueckas cucTeMa. Buytpennsis
SHEPrusi TEPMOAMHAMHUYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnmorsl u  pabota. BHyTpeHHss
SHEPrHUsl OJHOATOMHOIO UAEAIBHOIO rasa

3.23

Busr TEIUIONEepEIaYun: TEIUIONPOBOAHOCTD,
KOHBEKIMA, HW3JIy4dyeHHue. TemtoéMKOCTh  Tena.
VYnaenpHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEepeiaue

324

IlepBbii 3akoH TepMoauHaMuku. [IpumeHeHne
MEPBOTO 3aKOHA TEPMOJAMHAMUKHA K HM30MPOIECCaM.
['paduaeckas maTEepnperanus paboThI ra3a




3.2.5

TenmoBrie MAaIIUHEL [TpunIUTIBI JIEUCTBUS
TerioBbiXx MamuH. [IpeoOpa3oBaHust SHEpPruu B
TEIIoBbIX MamuHax. KoagdunueHnt mnone3Horo
nercreus (nanee — KI1J1) termoBoit Mamuubl. [uki
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpaTtumocTh
IIpOLEcCOB B Ipupoae. TemioBble JBUTATEIH.
DKkonoruyeckue npoOaeMbl TEIIOIHEPTETUKH

3.2.7

3.2.8

TexHHUYEeCKHe YCTpOMCTBA: JBUTATENb BHYTPCHHETO
Cropanusi, OITOBOI XOJOIMIIBHUK, KOHIUIIMOHED
[Ipaktuyeckue pabotbl. M3mepeHue yaenbHOM
TEIUIOEMKOCTHU

33

4.1

#i#HPari## AT PEIATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

IMEPEXO/IbI
[TapooOpa3oBanne u KouaeHcauus. lcmapenue wu

3.3.1 KUIIEHHE. YJenbHas TeIoTa MnapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS

339 AOCONIOTHAs U OTHOCUTEINIbHAS BIIAXKHOCTh BO3yXa.
Hacepiuennsii nap
TBépnoe Ttenmo. Kpucramimueckue u amopgHble

333 Tesa. AHM30TPONHUS CBOMCTB KpUCTAILIOB. JKujkue
Kkpuctayibl. CoBpeMEHHbIE MaTepHaIbl

334 [InaBnenue u Kpucraumsanus. Y JelbHas TEeIuloTa

' riaBieHus. Cyonumarus

335 YpaBHeHUE TeIIoBOro HagaHca
TexHuueckue YCTpOMCTBA: TUTPOMETD u

336 IICUXPOMETp, KAJIOPUMETP, TEXHOJOTUHU TMOIYUECHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOTUHU

337 [TpakTuyeckue paboTel. M3MepeHue BIIAXHOCTH
BO3yXa

OJIEKTPOAMHAMUKA
###HPartH##IJIEKTPOCTATUKA

411 OnekTpu3anusa Tel. JJeKTpuueckuid 3apsia. [Ba
BHJIA DJIEKTPUUECKHX 3apsiioB

4.1.2 IIpOoBOIHMKY, IUDIIEKTPUKH U IIOIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOTr0 3apsiia

4.1.4 B3anmoneiictBue 3apsaoB. 3akoH Kyinona
DIIEKTpHUUYECKOE ToJIe. HamnpsxénnocTs

4.1.5 anekTpudyeckoro mons. llpuHnun cynepnosunuu.
JIuHauK HanpsHKEHHOCTH JIEKTPUYECKOTO OIS

416 Pa6ora cui 3IEKTPOCTATUYECKOTO TOJIAL.
[ToreHuman. Pa3HOCTh MOTEHIHAIIOB
IIpoBOAHMKM ¥ JOUANEKTPUKH B  IOCTOSHHOM

4.1.7 AIEKTPUYECKOM noJie. JusnexkTpuyeckas
IIPOHUIIAEMOCTh

4.1.8 OnekTpoéMkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh




4.2

IUIOCKOTO KOHJIEHCATOpa. JHEPrusl 3apsHKEHHOTO
KOHJICHCATOpa

Texnuueckue yCTpOHCTBA: AIIEKTPOCKOII,
41.9 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHJCHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. N3mepenne

AIEKTPOEMKOCTH KOHJICHCATOPA

H#HPar##H#IIOCTOSIHHBIN JIEKTPMYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VcenoBsus CyIIIECTBOBAHUS HOCTOSSHHOTO
aneKTpudeckoro Toka. Mcrounuku toka. Cuma Toxa.
ITocTOsHHEBIN TOK

422
423

Hanpsoxenue. 3akon Oma Ju1s yyacTka Lenu

DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe
COIMPOTHBIICHUE BEIIECTBA

424

4.2.5

[TocnenoBarenbHOe, Mapayie]bHOE, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB

PabGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenma

4.2.6

MoIIHOCTh QJICKTPHYICCKOI'0 TOKa

4.2.7

anekTponBkymas cuina (mamee — OJIC) wm
BHYTPEHHEE CONPOTHUBICHHE MCTOYHUKA TOKAa.
3aKkoH Oma s MIOJIHOM (3aMKHYTOM)
anekTpuueckoit rienu. Kopotkoe 3ambikaHue

4.2.8

ONEKTpOHHAs NPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTD

429

4.2.10

4.2.11

OnexkTpuueckuid Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonmympoBonuuku. CoOCTBEeHHass W  IpPUMECHas
IIPOBOAMMOCTD IOJTYIPOBOAHMKOB. (CBOWMCTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLMALS. DIEKTPOJIN3

4.2.12

4.2.13

OnexTpudeckuil TOK B ra3ax. CaMOCTOSATENbHBIA U
HECAMOCTOSITENIBHBIA ~ pa3psia. PasznuuHbple  TUIBI
CaMOCTOATENBHOrO paspsaaa. Moinnus. [1nazma

TexHUYeCcKre yCTpOICTBA: aMIIEpMETP, BOJIBTMETP,
peocTar, UICTOYHMKH TOKA, 3JIEKTPOHATrPEBATENbHBIE
puOopHI, 3JIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETDP CONPOTHUBJIEHHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI " (boTOpe3UCTOpHI,
MOJTYTIPOBOTHUKOBBIN U0, TAJIbBAHUKA

4.2.14

[IpakTudyeckue paboThl. M3ydeHue CMeEIaHHOTo
COCIMHEHUS PE3UCTOPOB.
W3mepenne OJIC uCcTOYHHMKA TOKAa M €r0




BHYTPEHHETO COTIPOTUBIICHUSI. Habmonenue
AIIEKTPOJIN3a

11 KUIIACC
Kona Koanposepsiemoro
IIpoBepsiemblie 3JIeMEHTHI CO/leP:KAHUS
pasjena  JJIeMEHTa
4 OJIEKTPOIMMHAMUKA
##HPar#HH#MAT' HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KN A
431 ITocTtosiHHBIE MarHurhl. B3aumonencreue
MOCTOSIHHBIX MarHUTOB
MaruutHoe nosie. BeKTOp MarHUTHOM MHIYKIIMH.
432 [Ipununun cynepno3unmu. JIMHMM  MarHUTHOMR
e nHAyKuuu. KapTuHa TuHUN MarHUTHOW MHAYKLIMHU
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnuTtHOE 10J€ NMPOBOJHMKA C TOKOM. KapTuhna
JUHUM TOJA JUIMHHOTO IPSIMOrO IPOBOJHHUKA U
433 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJHMKA, KAaTYIIKH C
TOKOM. OmnbIT Opcrena. BzaumogeiictBue
IIPOBOJAHUKOB C TOKOM
434 Cuna Amnepa, e€ MOAYJb U HallpaBJICHUE
Cuna JlopeHua, e€ Monaylb W HampabicHHE.
435 JIBM>KEHHE 3apsHKEHHOM 4acTUIBI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia
4.3.6 SIBieHMEe 37eKTPOMAarHUTHON MHTYKIIUU
43 4.3.7 [ToTok BeKTOpa MAarHUTHOM MHAYKLIUU

438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
o nHaykunn Papanest

Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B

4.3.9 IIPOBOAHMKE, JBHXKYIIEMCS IOCTYNATEIbHO B

OIHOPOJHOM MarouTHOM IT0JIC

4.3.10 [TpaBuio Jlenna

4311 NunyktuBHOCTh. SBNeHne camounaykuuu. IJC
CaMOMHIYKIIUU

4.3.12 OHeprust MarHUTHOT'O NOJIS1 KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE MOJe

TexHuuecKkne yCTpONCTBA: MOCTOSITHHBIE MArHMTHI,
4.3.14 JJIEKTPOMATHUTBHI, JJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII, UHAYKIIMOHHAS MeYb

[IpakTnueckue paboTel. V3ydeHne MarHUTHOTO
MOJIsl KaTyIlIKA ¢ TOKOM. MccnenoBanue nencTBus

4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBiIeHUs 3JIEKTPOMAarHUTHON
UHIYKIHUH

5 KOJIEBAHMA 11 BOJIHBI




5.1

5.2

#HPari#MEX AHUYECKHUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarensuasa cucrema. CBoOOLHBIE KOIEeOaHMS.
I'apmonnueckue konebanus. Ilepuon, wyacrora,
aMITuTya 1 (haza KoneOaHuit

[IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MaSTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunematnueckoen  AUHAMUYECKOE  OMHCAHUE
K0J1€0aTEeIbHOTO ABH)KEHUS

[IpeBpaiieHre SHEpPruM MpU  T'APMOHUYECKUX
konebanusax. CBa3b  aMIUIUTYABl  KoJeOaHMiA
MCXOJIHOW BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuH
€€ CKOPOCTHU U YCKOPEHHUS

KonebarennpHblit KOHTYD. CBo0OoHbBIE
JJICKTPOMArHUTHBIC KOJEOAHUS B  WACATHLHOM
KojeOaTeIbHOM  KOHType. AHAIOTUA — MEXIy
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusimu. ®opmyna Tomcona

3aKOH COXpaHEHUS DSHEPIUM B  HJCATHHOM
K0JIe0aTeIbHOM KOHTYpE

BrinyX1€eHHBIE MEXaHUYECKHE KOJIeOaHUSL.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.

[Tepemennsblil Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
TOK.

5.1.10

5.1.11

MoOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepemada U
norpebieHue JNEKTPUYECKOU SHEPIHUH.
OKOJIOTUYECKUE  PUCKM  TIPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
UCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOM
JKU3HU

TexHuueckue yCTpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, JTJMHUU JIEKTponepeiad

5.1.12

IIpakTrueckue paboThI. Hccnenosanune
3aBUCUMOCTH II€PHO/Ia MaJIbIX KOJeOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B LENH U3
[IOCJIEIOBATEIIbHO COCAUHEHHBIX KOHICHCATOPA,
KaTYIIKH U PE3UCTOpa

#HHPartHMEXAHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHndeckne BOJIHBI, YyCI10BUA

591 pacrpoCcTpaHeHHUS. [epuon. CkopocTb

o pacrnpocTpaHeHHs U JyiMHa BOJIHBL. [lonepeunbie u
MMPOAOJIbHBIC BOJIHBL

599 ###Par###  Uatepdepenumss wu  audpakmust
MEXaHHUYCCKUX BOJH

523 3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. BeicoTa




53

ToHa. TemOp 3ByKa

524

5.2.5

DONEeKTPOMAarHUTHBIE BOJHBI. YCIIOBUS H3ITY4YECHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTarus
BeKTOpoB E, B 1 v B 35IeKTpOMarHuTHOM BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAayKEHUE,
MIPEJIOMJIEHUE, NOJISIpU3aLus, mudpaxus,
unTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

5.3.1

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHHI/IHI)I paI[I/IOCBHSI/I 158 TCIICBUACHUS.
Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKPYXAaIOILEH Cpebl

TexHuueckue yCTpoiicTBa: MY3BIKaJIbHbBIE
I/IHCTPYMGHTBI, yJII)Tpa?,BYKOBaH OIUAriHoCTuka B
TEXHUKE W MEAMIMHE, pajap, paauonpHEMHUK,
TEJIEeBU30p, aHTeHHA, TenedoH, CBY-neus

#iHPariH##OII TUKA

[IpsMonuHEeHOE  PACIPOCTPAHEHUE CBETa B
onHopoaHou cpexe. JIyd cBera

532

533

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUs CBETA.
[TocTpoenune n300paxeHuii B IOCKOM 3epKaje
[Tpenomnenue cBera. 3aKOHBI IPETIOMIICHHS CBETA.
AOCONIOTHBIN MOKa3aTesb MPeJOMIICHUs

534

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

535

5.3.6

5.3.7

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB O€lIoro cBera.

[BeT

Coluparoue U pacceuBaronue JTUH3bL. TOHKas
nuH3a. OKyCHOE pacCTOSHUE M ONTHYECKasl CHila
ToHKOM nuH3bl. [locTpoeHune wu300paxeHuil B
coOuparImux U pacceuBaromux jaua3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIMUCHHUE, JaBaeMOE JTNH301

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

53.8

539

Wutepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
YcenoBus HaAOJIFOIEHUS MaKCUMYMOB u
MUHHUMYMOB B HMHTEpP(QEpPEHIIMOHHONH KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB
Hudpakuus csera. [udpakuuonHas pemeérka.
VYcnoBue HaOIIOAEHUS TIaBHBIX MaKCUMYMOB IIPH
NaJeHUM  MOHOXPOMAaTHMYECKOIO  CBETa  Ha
T (HPaKITMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera

5.3.11

TexHuueckue YCTPOMCTBA: OYKH, nyma,
doroanmapar, MPOEKIIMOHHBIN amnmnapar,




MHUKPOCKOII, ~ TEJIECKOIl, BOJOKOHHAs  ONTHKA,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktuyeckue paboThl. V3mepeHue MoKazaTels
MIPEJIOMJIICHUSI. HccnenoBanue CBONCTB
n300pakenuii B nuH3ax. Habmronenue nucnepcuu
cBeTa

5.3.12

7.1

7.2

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuub IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuKkd. [locTynarsl TeOpUur OTHOCUTENBHOCTH:
WHBAPUAHTHOCTh MOJYJISl CKOPOCTHM CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.1

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.

6.2
3aMeUIeHHE BPEMEHH U COKPALLEHUE JJIMHBI

6.3 OHeprus v UMIYJIbC CBOOOIHOMN YaCTHUIIbI

CBsi3b  Macchl C DJHEpPrued MW  HUMITYIBCOM
6.4 CBOOOJIHOM 4YacCTHIIbI. DHEPrusl MOKOsS CBOOOIHOM
YACTHIIBI

KBAHTOBAA ®U3MKA

H##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka cBsA3M SHEpPruu
7.1.1 dboToHA € €ro 4YacToToW. DHEPrusi U HMITYJIbC
dboToHa

OtxkpeiTHE U uccnenoBanue Gpotordpdexra. ONbITH

7.12 A.T". Cronerosa. 3akons! pororddexra

VpaBHenne OiHmTelHAa I8 QoTodddekTa.

7.1.3 «Kpacnas rpanuna» gorosdpdekra

7.1.4 Jasnenue cera. OnbiTel [1.H. JIebeneBa

7.1.5 XUMHYECKOE JeHICTBUE CBETA

TexHuueckue yCTpOiicTBa: (hOTOdIEMEHT,
(dboTomaTYuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopna o

7.2.1 HCCIIEIOBAHUIO CTPOEHHUs atoMa. [InaneTapHas
MOJIeIb aTOMa

7.1.6

IToctynarel bopa. HM3nydenue u morionieHue
(GOTOHOB MpHU MEpexoje aToMa ¢ OAHOIO YPOBHS
HEpruu Ha Apyroil. Bunbsl cnektpoB. Cnekrp
YPOBHEW SHEPTUU aTOMa BOJAOPOAA

7.2.2

BonnoBeie cBoiicTBa yactul. Bomnsl ne bpois.
7.2.3 KopmyckynsapHo-BonHOBON nyanu3m. Judpaxius
HIIEKTPOHOB Ha KPHCTAJLIAX

CnonTanHOe n BBIHYXXICHHOC HU3TTy4YCHHUC.

7.2.4 .
YcTpoiicTBO M IPUHIIMI pa0OTHI Ja3epa
795 TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJIN3
(CTIEKTpOCKOT), Ja3ep, KBAHTOBBI KOMITBIOTED
796 [TpakTnueckue paboTHI. HaGnronenue

JIMHENYaToro CreKkTpa




7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5
7.3.6

7.3.7

7.3.8

Mertoabl HAOJIOICHUS u pErUCTpaLAH
AJIEMEHTApHbBIX YaCTHUII

OtkpeiTue paguoaktuBHOoCcTU. OnBITE Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PATUOAKTUBHOTO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
u3NydeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinoHHas
Mozenb siiapa I'eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe unciio sigpa. M3otomnsl

Anbda-pacniaz. DIEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacraf,. ["amma-n3nyuenue. 3aKoH
paZvoaKkTUBHOIO pacmaja

OHeprus CBsI3U HYKJIOHOB B siipe. SInepHble CUIIBL.
HedexT macchl sapa

SInepusle peakuuu. [lenenue u CUHTE3 saep
Snepuslii  peaktop. TepMOsiIEpHBIM  CHUHTE3.
[TpoGnembl U MEpCHEeKTUBBI SIEPHON SHEPreTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKU
OnemeHTapHble 4yacTHIbl. OTKpBITHE MO3UTPOHA.
dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS

7.3.9

7.3.10

8.1

TexHuueckue yCTpoWCTBa: JO3UMETp, Kamepa

BunbcoHa, siaepHsblil peakTop, aToMHas 6omba

[Tpaktuyeckue pabotel. MccrnempoBaHue TpeKoOB

yacTull (110 rOTOBBIM (hoTorpadusim)
BJIEMEHTHBI ACTPO®U3NKU

Bun 3Bé3qH0r0 Heba. Co3Besnusi, sipkue 3BE3JHI,

IUTAaHETHI, UX BUJIUMOE JIBUKEHHE

8.2

Conneunas cucrema. IlnaHeTbl 3eMHOM TPYIIIIBI.
IInaHeThI-TUTaHTBI U HX CIIYTHUKH, KapJIMKOBBIC
m1adHeTel. Manbie Tena COMHEYHOM CHCTEMBI

8.3
8.4

8.5

Connme, dorochepa u armochepa. ComHeuHas
AKTUBHOCTH

Uctounuk sHeprum CosiHIa 1 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, panuyc, TeMreparypa, nx
B3aMMOCBs3b. /lnarpamMmma «CHeKTpajgbHbIA KJIacC —
CBETHUMOCTB). 3BE3IBI TJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY IS 3BE3] TJIaBHOM
MMOCJIEOBATEIbHOCTH

8.6

#Hi#HPar###Buyrpennee CTpPOEHHUE 3BE3I.
CoBpeMeHHBIE TPEICTABICHUS O MPOUCXOXKICHUN
u 3Boaronuu CoJHIIa U 3BE3/1. DTalbl >KU3HU 3BE3]T

8.7

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacrnpenenacHue 3BE37, raza




n neu. Ilomoxkenme m  aBmwxkenue CoiHIa B
["anaktuke. [lnockas u cheprudeckas noICHCTEMBI
I'anakTukn

8.8

8.9

Tunel ramaktuk. PanuoranakTMKM W KBas3aphbl.
YeEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u panuyc
Bcenennoit, teopust bosbmoro B3peiBa. Mogaenb
«ropsiuer Beenennoiiy. PennkToBoe u3inydeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoi.
Meraranaktuka. Hepeménneie poOIeMBbI
aCTPOHOMHUHU



ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJbTATaAM OCBOEHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS
(mporecchbl) U OOBSICHATH UX HAa OCHOBE M3YYEHHBIX 3aKOHOB

Brnagenne ocHoBomonararomuMu  (GU3MYECKUMH  TOHSATUSAMH U
BEJTMYMHAMU, XapaKTEePU3YIOIUMU (HU3UUYECKUE TPOIECChHI

ChopMHUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KIJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOIMHAMHUKH,
IEKTPOJMHAMUKHU, KBAHTOBOW (DM3HMKM Ui aHAIM3a U OOBSICHEHUS
SIBJICHU MUKPOMHpA, MaKpOMHpPa W MeraMupa, pa3jindaTh YCIOBHSI
(rpanunbl, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
UCTIOJb30BAHUSI YACTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PHU3UUECKUE
MPOIECChl,  HCIOJB3YSl ~ OCHOBHBIC  IOJIOKCHHS,  3aKOHBI U
3aKOHOMEPHOCTH

ChopMHUpOBaHHOCTE yMEHHUS pa3nyaTh YCIOBUS MPUMEHUMOCTH
Mojienieil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIC 3a7aud C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHON (PU3MUECKOW MOJENIbI0: Ha OCHOBAaHUU
aHalu3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJAETH, OTBEYAIOIINe
TpeOOBaHUAM 3a7jaul, IPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrhl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHUU
MAaTeMaTUUCCKUX MCETOJ0B PCHICHUA 3adad, IPOBOJUTH paCLIéTI)I Ha
OCHOBaHMM MMEIOUIMXCS JaHHBIX, AaHAJIM3UPOBAaTh pPE3YNbTaThl U
KOPPEKTHUPOBATH METOABbI pEeICHUA C y‘léTOM IMMOJIYYCHHBIX
pe3yIbTaTOB

Pemarp kadecTBeHHBIE 3ajaud, TPeOyrOIIMe MPUMEHEHHs 3HAHUN U3
Pa3HBIX PA3/ENIOB IMIKOJBLHOTO Kypca (PU3MKH, a TaKKe WHTErPaIUH
3HAHUN M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYyYHOTO  IIUKJIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXJAEHUW C ONoOpod Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NUYECKUE SIBICHUS

Bnanenue OCHOBHBIMH METOAaMHU HAy4YHOTO MO3HAHHUA,
WCTIOJB3yeMbIMH B (U3WKE: TPOBOIUTH TMPSIMBIE W KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJbHBINA CIIOCOO
W3MEPEHHUsT U WCIONB3Ysl W3BECTHBIE METOMBI OIEHKH IOTPEIIHOCTEH
U3MEPEeHUH, MPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (U3NUECKUX
BEJIMYMH C WCIONB30BAaHHEM TMPSMBIX HM3MEPEHHUH, OOBACHATH
MIOJTyYeHHBIE PE3YNbTaThl, UCHOJB3Yd (U3NUECKUE TEOPUH, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOJBI, cOOMIONaTh MpaBmiia 0€30MacHoro Tpyna
IIpU MPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOIO AKCIEpUMEHTa U
y4eOHO-HCCIIeI0BATENbCKOM  EATEIBHOCTH  C  HCIIOJIb30BaHHEM
UUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO
o0opyIoBaHUs




ChopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh HM  OIICHUBATH
MOCIIEACTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEIHPHOCTH YEIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN IKOJOTHUUYECKOU
0e30I1acHOCTH; MIPEACTABIICHUI 0 panuoHaIbLHOM
MPUPOAONOJIb30BAHUHK, a  TakKe  Pa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHUM HAyKM W TEXHOJIOTMHA JUIsl JAJbHEWILEro pa3BUTHUS
YyeJI0BEYeCKOro o0IecTBa

10

OBnanenue pa3nUuHBIMH croco0amMu  paboTel ¢ uHGOpManuen
(GU3NYECKOTO  COJACpXAaHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUNH KPUTHUYECKOIO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOTy4aeMoi nH(opMaIiu

CpopMHUpPOBAaHHOCTF ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATaIOIINE
ACTPOHOMUYECKHE TOHSATHS, TEOPHUH M 3aKOHbl MJisd aHajau3a u
00BsICHEHUST (PU3UIECKUX TPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3HBIX CUCTEMax, B MEXKIaJaKTUYeCKOW cpefe; ABMKECHUS
HeOECHBIX TEII, DBOIIOLNHY 38311 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

PU3UKE

Kon
pasaeaa/t
eMbl

Kon
3JIEMEHTA

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

MEXAHUWKA

1.1

KMHEMATHKA

MexaHndeckoe JABHXKCHUC.

OTHOCHUTEIILHOCTD

MexaHnuyeckoro aBrmxeHus. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

E& pammyc-BekTop:
Flt)=(xle) () =(2)),

TPAEKTOPIIA,

TpasKTOpPHE

NepeMeIeHIIe:
AF =F(ty)~T(t)) =T, ~F, = A
2 1 2 1

= (Ax, Ay, A2),

IyTE.
CrokeHIe IepeMeleHHil:

Ny =0 + 4,

CxopocTb MaTepHuaIbHOU TOUKHU:

_—y

—#=(v,.,0.).

Ax

v, =—L =x,. aHAJNOTIYHO v, = ¥,
r—=0

At

CrnoeHHe cKopocTeil: o, =5, + 7, -

I
v.=1z/.

Brruncnenne nepeMeneHys 1 ImyTu MaTepUaIbHON TOUKH

MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X TI0 TpaduKy
3aBUCUMOCTH Vx(t)

o . AD
YCKHPEHIIE MATEePIHATBEHOI TOTIKIL: a = —L
=0

)

At

Au

., =—| =(v,),. agamor4HoO a, = (v, ]r'= a.

At

A0

) = [a,ﬁ, -a,.a, ] .




PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHUE:

xX(t) = xg + Vpyt

ol

1.1.5
Ve (t) — vg = const
PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:
(1) +u, t+ 4t
x(t)=x,+u, t +—=—
1] 0x 2
v (t)=v, +at
1.1.6 a. = const
22 _ A e e
L}JI Lﬁ.‘c - _H.T ["LJ '11]
L =
TIpu NBILKEHINI B OHOM HAIIPABIEHNIH OVTE § = 1
CBobosaHoe najieHne. Y ckopeHue cBOOOIHOTO MaIeHusl.
Vi l_ ﬁo
Yo o
o Xo {-
JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:
[.‘r{f} =X, Uyt =X +tU,cosa-f
£ . 2
1.1.7 |1'{r}=.1'ﬂ+uc1.r+g-1 =.1'G+Uc5mu-r—£
: 2 2
v (t)=u, =uy,cosa
v(f)=v,, +gf=v,sina— gt
g.=0
g, =—g=const
KpuBonuneiinoe aBuxeHue. J{BrkeHne MmarepuanbHON
1.1.8 TOYKH IO OKPY>KHOCTH.

VYrioBas ¥ JINHEWHAst CKOPOCTb TOYKHU:




v =wR
[Ipy paBHOMEPHOM JABUKEHHHU TOUKH 10 OKPYKHOCTH
2T

=—=2
w T v

. LlenTpOocTpeMuUTeIbHOE YCKOPEHHE TOUKH:

e = 5 = w?R

. [lonHoe yckopeHue maTepuanbHONU TOUKU

Teépnoe Teno. [locTtynarensHoe U BpamareabHOe
JIBMKEHUE TBEPIOTO TENA

JMHAMUKA

Nuepumanpubie  cucteMbl  otTcuérta. [lepBbiii  3aKkoH

1.2.1
Herorona. [IpuHnun otHocutensHOCTH ['anunes

Macca tena. IlToTHOCTE BeliecTBa:

m
122 _m
PEY

Cuna. [IpuHIUN Cyneprno3uliuy CUI:

1.2.3 F

paBHOIEICTB = Fl + F2+' -

Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO

>

F, = ma,y

1.2.4 Ap = FAt

pu

>

F = const

-—

17:12 FjZl

Tperuii 3akoH HproTOHA 111 MaTe€pUaIbHBIX TOYEK:

1.2.5 -
Fi; = —Fy

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTAKCHUA MEKIY

TOYCYHBIMU MaCCaMH PaBHBI
m;m,
F=G06—

R2

1.2.6

Cuna tsxect. LlenTp TspKkecTn Tena. 3aBUCUMOCTD CHIIBI
TSOKECTH OT BBICOTBI h HaJ NOBEPXHOCTbIO ILIAHETHI




panuycom RO:
GMm

"9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx

Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHUs CKOJIbKEHUS:

Ep = uN
1.2.8
Cuita TpeHus OKOs:

E, < uN
KoaddunmenT tpenus
JlaBneHue:

1.2.9

1.3 CTATHUKA

—

F

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALICHMUS:
M| =Fl, rae | — nnedo cuiibt

>

F
1.3.1

OTHOCUTEIBHO  OCH, Tmpoxonsmer depe3 Touky O
MEePHEHANKYIISIPHO PUCYHKY

HeHTp Macc Tia. L[eHTp MacCC CUCTEMbI MAaTCpUAJIbHBIX
TOYCK:

- myr, + myry+...
1.3.2 T =

m; + my+...

B onHopoaHoM none Tspkectn (g = const)

(LIEHTp Macc Teya COBMAMAET C €ro MEHTPOM TSHKECTH

VYcnoBus paBHoBecus TBEporo tena B MCO:

[M;+M, +...=0
\[}:"1+F2+...=[J

1.3.3




HiHHP arfH#

3akoH [Tackansa

1.3.4
STy JlaBienue B )kujkocTH, nokosmeiics B MCO:
135 P =Dpo +pgh
3akoH Apxumena:
FApx = _PBLITCCHa
HitHParHH
1.3.6 €CJIM TEJIO ¥ KHUIKOCTh nokosirca B ICO, To
F Apx — bpg VBblTeCH
VYcnoBue nnaBaHus Tl
1.4 3AKOHbBI COXPAHEHHWA B MEXAHUKE
—— Nmirynse MaTepHaJH)HOP"E TOUKH:
1.4.1 p=mv
—— NMitynsc cuctemsl Ten: )
3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B ICO
Ap = A(pl + p2+' . ) = FlBHeI_HHAt + FZBHCHIHAt-l-' TN
41
ppari PO COM .
1.4.3 Ap = A(py +ppt+...) =
0
, €CIIH
FlBHeIHH + FZBHeLUH+- =0
F
HHHHPartHH A7 ¥
1.44
PaboTa cuiibl Ha MaJIOM TIepEMEIICHUH:
A=|ﬁ'|-|ﬁf|-c05 a=F,-Ax
a F
1.4.5 <('
)]

MOoOIIHOCTD CHIBI:




1.4.6

1.4.7

1.4.8

€CITH 32 BpeMsI

At
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHUIIBI
Ad
P=— =F-vu-coso
ﬂlf Ar—

Kunernueckas sHeprust MaTepuaaibHOW TOUKH:
mp? p2

KUH — 2 _Zm

3aK0oH U3MEHEHHS] KHHETUYECKOW SHEPTUH CUCTEMBbI
MarepuanbHbix Touek: B UCO AEkun = Al + A2 + ...

[ToreHmanbHas SHEPrust:
JUISl TOTEHLIMAJIBHBIX CHJT

A12 = EIHOTeHu - EZHOTeHu_= AEHOTCHH

HOTeHI_II/IaJ'IBHaH OHEPIrusa MaTepI/IaJIBHOfI TOYKHU B
OOHOPOJHOM IIOJIC TAXKECCTHU:
EHOTeHu =myg h

T[ToTeHIMAaNbHAS YHEPTHA YIPYTO Ae(OPMHUPOBAHHOTO
Tena:
kx?
EHOTeHLI = 2

3aKOH N3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:
Euex = Exen T Enorerm,
B IICO ﬁEmex = ABC.EK HEeIOTEHII. CHIl.
B IICO AE,ex =0, @CIH Agcex menorerm. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI



['apMonnueckne  KojaeOaHWS ~ MaTepUaIbHOM  TOYKH.
Ammumatyna u Qaza  konebanmii. KuHemarmueckoe
OTHCaHUE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.
JlnHAaMUYECKOE ONHUCAHUE:

ma, = —kx,
k = mw?
1.5.1 . DTO 3HAYHT, YTO
FE, = —kx
DHepreTu4ecKkoe OITMCAHHE (3akoH COXpaHEeHUs
MEXaHUYECKON PHEPTUH):
] a ol .
mus kS omw o kA
2 2 2 2
CBsi3b aMIUTUTYJbI KOJICOAHUM CMEIICHUS] MaTepUaTIbHON
TOYKM C aMIUTUTyJaMu KoJiebaHuid e€ CKOpOCTH U
YCKOPEHHUSI:
.
Upe =0, a__ =04
[Tepuon u yactoTa KoJeOAHUINA:
2n 1
T = —_— =
[ N
[Teproa Manbix cBOOOIHBIX KONIEOAHHMI MaTEeMaTHUECKOTO
MasATHHKA:
{
1.5.2 T=2m 1o
£
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasITHUKA:
m
T=2n T
153 Bremyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
e KpuBas
Ilonepeunble ®  mpoJoJibHBIE  BOJIHBL.  CKOPOCTH
pacnpocTpaHEHUs U JJIMHA BOJIHBIL:
v
1.54 A=vl =—
v
Wutepdepentyst u audpaxiys BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOJAMHAMUKA




2.1

MOJIEKYJISIPHAS ®PU3UKA

Mopenu cTpoeHus Ta30B, JKUAKOCTEH M TBEPABIX TEIl.
[Tycth TepmoauHamuueckas cucreMa (Teno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Tor/a KOJIM4ecTBO BEeIeCTBA

N m
vV=—=—
Ny
2.1.1
— 4Kcio ABOrajgpo, m — Macca CUCTEMBI (Tena),
U
7
— MOJISIPHAsI Macca BEIlecTBa
2.1.2 TeroBoe NBMXKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.13 B3aumopeiicTBue yacTHIl BeleCTBa
2.14 Juddysus. BpoyHoBCckoe ABMKEHHE
2.1.5 Mopenb uneansuoro raza 8 MKT
CBsi3b MeXAYy [JaBICHUEM M CpEIHEH KUHETUYECKOU
SHEPrUe  MOCTYNATEJIbHOTO  TEIJIOBOTO  JABUKEHUS
MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
p L mno? znirm"“ﬂ‘ iz
= - o = — - = — - oo
3 3 1 2 3
2.1.6
rzie m0 — macca OJTHON MOJIEKYJIbI,
N
n=-—
%4
- KOHIIEHTPALIKS MOJIEKYIT
2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBs3p TeMIepaTypbl Tra3a CcO CpedHEed KHHeTH4eCKOH
SHEPIrUe MOCTYNaTeNbHOTO TEIUIOBOIO JIBUJKEHUSI €ro
MOJIEKYJI:
2.1.8 — (mp*) 3
Epoes = | ==kT
L 2 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:



2.1.11

( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mpimeH

3aIIICcI):

oV =""RT =vRT = NkT, p=PRL
T z

BrlpaxkeHHe 18 BHYTPeHHell 3HepIiil 0IHOATOMHOI
raza (IprMeHIMBIe (JOPMBI 3aIIIIcCH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

3aKkoH ,Z[aJII)TOHa AJI JaBJICHHUA CMCCU Pa3pCKCHHBIX I'a30B:

P =P + p2+

2.1.12

N3onporeccsl B pa3peKEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekyn N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const

nzoxopa (V = const):

1%
== t
T cons

const
b

u3obapa (p = const):

4 t
— = cons
T

const

I'padmuaeckoe mpencTaBneHne U30nporeccoB Ha pV-, pT-u
VT- nnarpamMmax.

OOBbeIMHEHHBII Ta30BbIA 3aK0H:

pV ,
T = cons

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacpienHsle ¥ HeHachlllleHHble napbl. KauecTBeHHas
3aBUCUMOCTD IIJIOTHOCTU W JABJICHUSA HACBIILIEHHOIO Iapa
OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 0O0BEMa
HACBIILIEHHOIO I1apa

2.1.14

Brnaxxnocts Bo3ayxa.




OTHOCHUTENbHAS BIAXKHOCTD:
¢ _ Puapa (T) _ Prapa (T)
Puacsimnapa (T) Puacsimnapa (T)

H3meHenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCIIAPCHUC

2.1.15
Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
21.16 N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJIEHUE
o Y KpUCTAJIM3aLMs
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX MEPEX0aax
2.2 TEPMO/INHAMUKA
2.2.1 TertoBoe paBHOBECHE U TEMIIEPATypa
222 BuyTpenHss sHeprus
Termonepenaya Kak Ccrnoco0 W3MEHEHHs BHYTPEHHEH
2.2.3 sHeprun  0Oe3  coBepmieHus  pabotel.  KoHBeknws,
TEIIONPOBOIHOCTb, U3JIYUCHUE
KosmnuecTBo TENMNOTHI.
794 VY nenbHas TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
VY aenpHas TermioTa napoodpazoBanus L: O = Lm.
2.2.5 VY nenpHas TeroTa miaasiaeHus A: Q = Am.
VenpHas TeminoTa cropaHus Tommsa q: O = gm
DnemeHTapHasi paboTa B TEPMOJMHAMUKE:
A = pAV
2.2.6
Breruncnenne paboTel 1o rpaduky mporecca Ha pV-
JIuarpaMme
IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUy + A = (U2 — Uy) + Ay
2.2.7 Anuabara:
Q12 = 0= Ay, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumble nporiecchbl
[Tpunine! aeiictBus TenaoBbix mamuH. KIT/I:
I.]:AB-EDIBJI ="-HJI‘P‘_|‘-1CHT| |a-.xcm|
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MakcumanbHoe 3Hauenue KIT/. Iukn Kapno:
T.. —-T. T
2.2.10 max M = Mgy = MT = =1_Tm
Harp HaTD
2.2.11 YpaBHeHuUE TEIJIOBOTO OaaHca:




Q1 +Q,+Q3+...=0

OJIEKTPOIMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpu3auuss Tel U €€ NPOSABICHUSA. DJIEKTPUUYECKUIN
3apsia. JIBa Buaa 3apsiaa. DJIEeMEHTapHBIN AJIEKTPUUECKUM
3apsa. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaa

B3aumopeiictBue 3apsa10B. Toueunsie 3apsabl. 3aKOH
Kysnona:

B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON
IIPOHULIAEMOCTBIO

F=ﬁ?’|q1|-|_lq: _ 1 |{?1|1?J

£ dmsg, 17

Onektpuueckoe mnone. Ero neiictBue Ha 3JIEKTpUYECKHE
3apsiibl

HaHpH)KéHHOCTL QJICKTPHUYCCKOI'O ITOJIA:

F

Anpobubiit

ITone Toueunoro 3apsaa:

OIHOPOJHOC ITOJIC:

>

E = const.

KapTrHbl TMHMI HANPSY)KEHHOCTH ATUX MTOJEN

IToTeHIMATEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.
Pa3HOCTh MOTEHIIUATIOB U HaIIps’KCHUC:!

Az = q(¢1 — ¢P2) = —qAd = qU.

HOTCHHI/IaﬂLHaSI OHEPIrusa 3apsga B JJICKTPOCTATHYCCKOM
IIOJIC:

W =q¢p
A=—AW

IToTenuuan QJICKTPOCTATUYICCKOI'O T10JIA:
w

Pt

CBs13b HaINPsKEHHOCTH TOJISI U Pa3HOCTHU MOTEHIMATIOB JUIS
OJTHOpOAHOTO AekTpocrarudeckoro moyst: U = Ed

IIpuHIUII CynepIIO3UIIUH DIIEKTPUYECKUX TOJIEH:

E =E1+E2+,¢=¢1+¢2+




[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3aps0B: BHYTPU TPOBOAHHUKA
Et=0

, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHUKA ( = const

I[I/IBJ'IGKTpI/IKI/I B OJIEKTPOCTAaTUYCCKOM ITOJIC.
I[I/IBJICKTpI/I‘-IGCKaSI IMPOHUIACMOCTD BCIICCTBA €

Konnencarop. D5ekTpo€MKOCTh KOHICHCATOPA!

c=1=
:

QHGKTpoéMKOCTI) IIJIOCKOT'O KOHJACHCATOpa:
£€0S _

C= d —SCO

3.1.10

HapaJIJIeJIbHoe COCAMHCHNEC KOHACHCATOPOB:
q=q + q2+"'lU1 = Uz =""Cnapann - Cl + Cz+

IlocaemoBaTreabHOE COCAUHCHNE KOHACHCATOPOB:

3.1.11

3Hepr Hs 3ap}I)KeHHOFO KOHI[eHcaTOpaZ
_qUu _CcU* ¢*
€T 2 2 2

3.2

3AKOHBLI ITIOCTOSAHHOI'O TOKA

3.2.1

Cwuna Toka:
7=2q
Ar|,, 0

ITocTostHHBIM TOK: | = const
s mocrosiHHOrO ToKa q = It

3.2.2

323

VY Ci10BUS CYIIECTBOBAHUS SJEKTPUUECKOTO TOKA.
Hanpsoxenue U u OJIC E

3akoH OMa aJig y4acTKa Lenu:

I_U
"R
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aﬂeKTpI/I‘IeCKOC COIIPOTUBJICHHC. 3aBHUCHUMOCTh
COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHUKA OT €TI0 JJIMHBI U

cedeHHs. Y JelIbHOe COMMPOTUBJICHHUC BCIICCTBA.

[
R=p§

3.25

Hctounuku Toka. DJIC ucrouHuka Toka:




A CTOPOHHUXCHUIT

q

E =

BHYTpeHHee COIMPOTUBJIICHUEC UCTOYHHUKA TOKaA

3.2.6

3.2.7

3axon OMa aJ1s1 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIETH:
E =1R + Ir, orkyna
E

[ =—
Rr

E.r
= R

HapaJIJICJH)HOC COCONHCHHNC HpOBOIIHI/IKOBI
[=11+1R+.,Ul=02=..,

1 1.1,
Rnapann Rl RZ

HOCHCHOB&TCHBHOG COCIMHCHUC ITPOBOJHHUKOB:
Uu=ul+uo0z2+.,11=12=..,
RHOCJ'I = R1 + R2+ -

3.2.8

3.2.9

Pabota snekrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenia:
Q = IRt
Ha pe3sucrope
U2
R:Q =A=12Rt=IUt=?t

MOUIHOCTB AIEKTPUIECKOTO TOKA!

AAd
P=— =IU
Ar—d)

Ar
Tenopas MOIITHOCTD, BhIACIIIEMAasd Ha pE3UCTOPC:

. UF
P=I'R=—=IU
R

MoOIIHOCTh UCTOYHHKA TOKA!

oA —— —EJ

Ar—l

3.2.10

CBoOOfHBIE  HOCUTENM  JJNEKTPUYECKUX  3apsjioB B
IIPOBOJHUKAX. MexaHu3Mbl IMPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILIABOB JJIEKTPOJUTOB, Ta30B.
ITonynpoBoaHUKU. 110J1ynIpOBOJHUKOBBIN U0

3.3

MATI'HUTHOE IT1OJIE




3.3.1

MexaHudeckoe B3auMOJEUCTBUE MarHuTOB. Mar"HuTHOE
nose. Bekrop  marHuTHOM — MHAyKumu.  IIpuHnun
CYNEpIO3UIIMA MATHUTHBIX MOJIEH:

B == Bl + Bz+

Jluaum MHAYKIMKM MarHutHoro noss. KapTtuHa nuHui
WHIYKIIUU MArHUTHOT'O OJIS II0JIOCOBOT'O u
MTOAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB

332
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3.4

3.4.1

34.2
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OnbiT OpcTena. MarHuTHOE 1OJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuii WHAYKIUUA MarHUTHOTO TOJIS JJIMHHOTO
NpSMOTO  TMPOBOJHMKA MW 3aMKHYTOIO  KOJIBIICBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuita Amriepa, e€ HanpaBJICHUE U BEJIMYMHA:

F, = IBlsina

I[Blsinao.
, TJIE 0. — YTOJI MEX/1y HAIPABJICHUEM ITPOBOHUKA i BEKTOPOM

B

Cuna JlopeHua, e€ HallpaB/IeHHUE U BEJIUNYUHA!
Frop =l q | vBsina

lglvBsina

/1€ 0L — YTOJI MEX/1y BEKTOpaMu

. JIBmKeHue 3apsHKeHHOM 4acTHIbl B OJTHOPOJIHOM MAarHUTHOM
nose

OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEKTOpa MArHUTHON MHIYKILIMH:
® = B,,S = BScosa

BScosa

SABneHue 31eKTpoMariuTHOW HHAYKIMU. DJIC nHIyKImu
3aKOH JIEKTpOMarHuTHOM nHaykuuu dapanes:

AD
At Af—

344




O/1C uHIYKIMK B TPSIMOM POBOTHUKE JUTMHOM 1,
JBYDKYILEMCS CO CKOPOCTBIO

v
(v L D)
B OJIHOPOJHOM MarHMTHOM IoJie B:
| E; |= Blvcosa
Blvcosa
, TJIE 0L — YTOJI MeXKIY BeKTOpoM B 1 HOpMasbio
n
K IJIOCKOCTH, B KOTOPOH JIe)KaT BEKTOPBI

3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:

L_cp
i

3.4.6 ,um @ = LI
Camounnykuus. DJIC caMOMHIYKITUU:

A
Eﬂ.:—L—L =—ITI'
A,y

3Hepr W1 MAaroHuTHOT'O ITOJIAI KaTYIIKU C TOKOM:

LI?
3.4.7 W, —
L=
35 SJEKTPOMATHUTHBIE KOJIEBAHUS Y BOJIHBI

Konebarenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE

351 Kosie0aHus B UACaIbHOM KoJebaTelbHOM KOHTYpE:

[0(7) =Guussin{ o+ ,)

]fff] =q, = @ c0s( of + @y ) =1 cos( et +@y)
®opmyna TomcoHa:

T =2nVLC

, OTKyzia




CBs13b AMIUIMTYbl 3apsdaa KOHACHCATOpa C aMHHHTy,HOﬁ
CHJIbI TOKa npu CBO6OHHBIX SJICKTPOMArHuTHBIX
KoJIeOaHUX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:

gm:—
£}

3aKOH COXpaHEHMS PHEPIrUU B UJCATHHOM KOJIeOATEITbHOM
KOHTYpe:
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3.53 BbIHY)X/1eHHbIE 3IeKTpOMarHuTHbIe Kojiebanus. Pe3onanc
Ilepemennbii  TOk.  IlpomsBoxcrtBo, mepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
2 2 r2 2
3.54 cut LI* cut_ LI
+ = = = const.
2 2 2 2
CaolicTBa JIEKTPOMAarHUTHBIX BOJIH. Bsaumnas
OpUEHTAIMsl BEKTOPOB B JJEKTPOMAarHUTHON BOJIHE B
3.5.5 BaKyyMc.
E1Blc
356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
3.6.1 [TpsimonuHEIHOE pacpoCTpaHEHHE CBETa B OJHOPOIHOMU
e cpene. Toueunslii uctounuk. JIyd cBerta
3aKOHBI OTPa)KEHUS CBETA.
a=p
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n300pa>keHHi B TNIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
3.6.4 IIpenomnenue ceera:

nysina = n,sinf.




sinf.

AOCOIIOTHEIHN ITOKAa3aTelIb IIpCIIOMIICHUS:

_c
Nage _;

OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
n, vV

Ny =
TH L v,

Xox J1y4eil B Ipu3Me.
\"1 = \'2 . F?]}.l = .”2}.2
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE [UIMH BOJH IHpHU

MepexoJie MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TIPaHUILy
pazjzierna IByX ONTHYECKUX CPEI:

nH,<mn )

n
3.6.5 %
IlomHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
; 1 np
Sinayy, = —=—
Norr n

Cobuparomiue U paccewBarolue JUH3BL. TOHKas JHH3A.

DOKYCHOE PACCTOSAHUE U ONTUYECKAs CHUJIa TOHKOM JIMH3BI:
3.6.6 1
D=-—

F

3.6.7 dopmyiia TOHKOH JIMH3bI:




3.6.8

1 N 1 _ 1
d f F
VBenuueHue, 1aBacMoe JIMH30M:

h 1f]1
F = —= —

H d

d AT
| )
H F

F\ h

f

R
B ciryuae paccenBaroniei JIMH3bI:

Xop Jiyda, IPOLIEIETO JIMH3Y MO POU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue uzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PacCEUBAIOIIUX
JIMH3aX U UX CUCTEMaX

3.6.9

3.6.

dotoanmapar Kak onTHueckuil mnpubop. Ima3z  kak
ONTHYECKAsl CUCTEMA

Nurepdepentius  cBera.  KorepeHTHbIe  HMCTOYHHKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOT€pEHTHBIX NCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,£1,£2.43

i

A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2 +3 .

.ﬁ

3.6.11

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHE
HaOJIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najiecHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A
Ha peméTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...




dsing

3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 ['unoreza M. [Tnanka o kBantax. @opmyna [Inanka: E = hv
®dotonbl. DHEprus GoToHa:
E=ho="t=
= hv === pc.
4.1.2 Nmmynbe ¢oToHa:
_E _h h
P= c ¢ A
®oroapdexr. Ombitet AL CroneroBa.  3aKOHBI
4.13
dboTtodrddekra
Ypasuenue DiiHiTeiHa g Gotosrddexra:
E(bOTOHa = Abixona + Emax,
hc
EcbOTOHa =hv = 7'
4.14
A B hc
= nv, = —
BbIXOa Kp AKp
2
muv
EKHHmax = % = eUsar{
JlaBneHue cBerta.
415 JlaBneHne cBeTa  Ha  TOJHOCTBIO  OTPAXAIOUIYIO
o MOBEPXHOCTh M HA  MOJHOCTHIO  MOIVIOHIAIOUIYIO
MMOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Imanerapnast MoJEeIb aTOMa
[Toctynater bopa. M3znydenne u noriomenne GOTOHOB MPH
Mepexo/ie aToMa ¢ OAHOTO YPOBHS YHEPTUHU HA JPYTOM:
he
4.22 ;jvﬂ']” = FE = |EH _Eﬂ‘]
JInHenyaTpie CIEKTPBI.
CnekTp ypoBHEM 3HEPruu aTomMa BOAOPOJa:
423 —13,63B
E =——— mn=123 _.
ne
4.3 OU3NUKA ATOMHOI'O SAIPA




43.1 Hyxnonnas monens siapa ['elizenOepra — HMBanenko. 3apsin
o sanapa. MaccoBoe unciio sijgpa. M30Tonsl
PannoakTuBHOCTS.
Aunbda-pacna;
A A4 1
ZX—>5Y+ ;He
bera-pacnan.
DIIeKTPOHHBIN B-pacnan;
432 A A 0 ~
7 X—= Y+ je+v,
[To3uTtponHsbI B-pacnan:
A A 0=, o,
XY + €+ v,
I'amma-n3nyuenue
3aKOH paJIM0aKTUBHOTO pacnaia:
-t
N(t) = Ny * 2T
433
IlycTh m — Macca paiMOaKTUBHOIO BellecTBa. Torna
-t
m(t) =my*2T
4.3.4 S nepHble peakuuu. Jlenenue u CUHTES s1ep




YUYEBHO-METOJAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MMPOILIECCA
https://Mmounvypoku.pd/

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA
https://monypoku.pd/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://Mounvypoku.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

