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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3KKe Ha ypOBHE CpelHero oouero oopazoBanus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOSHHUS OCHOBHOH 00pa3oBaTeiIbHON MPOTrpaMMBI,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMmbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmsaiusx Poccuiickoit  ®enepanuu, peanusyroUIMX OCHOBHBIE — 00pa3oBaTelIbHbIE
IIPOrpaMMBI.

[Iporpamma 10 ¢u3uke omnpexaenser 00sA3aTeNbHOE IPEIMETHOE  COJEp’KaHHE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTUKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcsa. [Iporpamma mo Qusuke gaér
IpPEICTaBICHNUE O LENAX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHHUs, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca ¢Gu3MKM YriayONEHHOTO YpPOBHSA IO3BOJIIET peau3oBaTh 3a1a4yM
po(hecCHOHANBHOM OpPHEHTAllMU, HApPaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAWMBI Ui  TPOJNOJDKEHHsT O0O0pa3oBaHHMsI B OpPraHM3alUsAX MPOPECCHOHAIBHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo ¢usmke onpenensioTcs IUIAHHUPYEMbIE Pe3yJabTaThl OCBOCHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHeE). HayuHO-MeTo0m0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0y4aroluxcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IESATEILHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yibTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOJI€HHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojiam 00ydeHusl.

[TporpamMa 1o ¢u3uke MMEeT NPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJIb30BaHA
YUUTEISIMU (PU3UKU [Tl COCTABIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpamMa 1O (¢uU3MKE HE CKOBBIBA€T TBOPYECKYI0 HWHHUIMATHUBY Y4YHUTEIeH U
MIPEAOCTABIAECT BO3MOXHOCTH JUISI PEAIM3alMU  PA3JIMYHBIX METOJWYECKHX IOJIXOI0B K
npenojiaBaHuio (U3UKKM Ha YriIyOJIEHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUs 00s3aTelbHOU
YacTH COJIepKaHus Kypca.

dusmka Kak Hayka o HanOoJiee 00X 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMNpEeNeInIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (opMHUpOBaHHE
YMEHHM MPUMEHATh HAYYHBIN METOJ MMO3HAHUS IIPU BHIOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kkypca ¢u3uKU Ha YpOBHE CPEAHEro 0oOILIero oOpa3oBaHMs MOJIOKEH P UACH,
KOTOPBIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.
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Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca (pU3MKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeamnoiaraeT UCIHoJIb30BaHUE TYMaHUTAPHOTO
noreHuana GU3NYEecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C Pa3BUTHEM OOILIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea  npuknaonon  nanpasnennocmu. Kypc  dusuku  yrayOonéHHOro  ypoBHS
IIpeIoyiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX Teopuil U 3akoHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypoBHE OOIIMX IPEACTABICHUN
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonozusayuu peanu3yercss IMOCPEICTBOM BBEICHUS JIIEMEHTOB COJEp)KaHU,
NOCBANIEHHBIX JKOJIOTMYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

OcBoeHue cozepkaHusi MPOrpaMMsbl Mo (PpU3MKE TOHKHO OBITH MOCTPOEHO Ha MPHUHIMIIAX
CHCTEMHO-/IEATEIBHOCTHOTO Moaxoa. s pu3uKky peanu3anus 3THX TPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHOoro mpouecca. Jnst yrnyOn€HHOro ypoBHS — 3TO CHUCTEMA CaMOCTOSTEIbHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHUYECKUE OIbITHl IpHU
U3y4eHHH HOBOTO MaTepuana, JiaboparopHble padoTel W paboThl mpakTtukyma. Ilpu sTOoM
BO3MOXHBI /IBa crioco0a peain3alnuu pU3HMUECKoro MpakTHkyma. B mepBom ciydyae mpakTHUKyM
npoBoauTcs a160 B koHie 10 m 11 kimaccoB, mubO TOCiHEe MEPBOTO M BTOPOTO TOJYTOIUN B
KaXJIOM M3 3THX KjaccoB. BTopoil croco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
1a00paTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B Ipolecce u3ydeHus paszaena (temsl). [lpu aTom
1o paboTamMH NMPaKTUKyMa MOHUMAETCs CAMOCTOATENbHOE HCCIEJ0OBAHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOIIAaroBo MHCTPYKIIUH.

B nporpaMme no ¢usmke cucremMa y4eHHUYECKOrO SKCIIEPUMEHTA, J1a00paTOpHbIX paboT u
IPaKTUKyMa MPECTaBlIeHA €JUHBbIM IepeuHeM. BoIOOp TeMaTuKu 1)1 3TUX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHUKaMM 00pa3oBaTEIbHOrO Mpoliecca UCXOls U3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus kaOuHeta ¢usuku. Ilpu sToMm
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAMUTH TNPSMblE M KOCBEHHbBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY ONBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHMe yJensercs pelieHr0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
buznyecKkoil MoJiebI0, MO3BOJISIONINE MPUMEHSATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3liena Kypca, TaKk U MHTErpupysl NpUMEHEHHE 3HaHUHM U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpoTeKaHUs (PU3UYECKUX SBJICHUH U MPOLIECCOB B OKpY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PI'OC  COO Kk  MarepHaIbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4yeOHOro mnpoiiecca Kypc (U3UKH YriIyOJIEHHOTO YpPOBHS HAa YPOBHE CpPEIHEro
oOrmiero o0pa3oBaHUs JOJDKEH HM3y4daTbCs B YCIOBUSX INpeAMETHOro kabuHera. B kaOunere
(bu3HKH T0JKHO OBITH HEOOXOMMOE TabopaTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IIporpamMMe o (pu3mke y4eHHYECKHUX OMBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.
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JleMoHCTpalMOHHOE 00OpyHOBaHHE (OpMUPYETCS B COOTBETCTBUM C TMPUHIIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs: B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU EJIIMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

(dbopmMHpoBaHUE HHTEPECA M CTPEMIICHHUS 00YJaIOIUXCs K HAYYHOMY M3Y4YSHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TPEACTABICHUH O HAayyHOM MeEToJe TMOo3HaHus U  (opMupoBaHUe
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3ysbTaTa HM3Y4YEeHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dopmupoBaHre yMEHHI OOBSCHATH SIBJICHUS C HMCIOJIB30BAaHHEM (M3UYECKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTEIbCTB;

¢dopMHupoBaHHE TPEACTABICHUH O poiM (PU3MKH UIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE TIPEICTABICHHA O BO3MOXHBIX chepax Oymymed mpodeccrHoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKON, MOArOTOBKA K JalbHEWIIEMYy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

JocTtuxeHne 3THX Lejedl oO0ecreurBaeTcsi pelIeHHeM CIEAYIOIUX 3aqad B IPoLecce
U3ydeHus Kypca GU3MKH Ha YPOBHE CPETHETO 00IIero oOpa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHMA 00 oOmMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMEpOBaHNE YMEHUH MPUMEHSATh TEOPETUYECKHUE 3HAHUS JJIs1 OOBSCHEHUST (PH3HUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HHU;

OCBOCHHE CITIOCOOOB PEIICHHUs Pa3IMYHBIX 33]a4 C SBHO 33JaHHOW (U3NYECKO MOJIENBIO,
3aja4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHuE (U3UUECKOM MOJeNH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M NPUHIMIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB WU
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/aMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TPOBEACHHUS (PU3UUECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HHPOPMALUHU, OINPENCICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBUH Ui pa3BUTHS yYMEHHH NPOEKTHO-HCCIEIOBATEIBCKON, TBOPYECKOM
NeSITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOMN AeSITEHPHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu ®PI'OC  COO yrinyOnéHHbIE  ypOBEHb HU3YyUCHHS
yaeOHoro mnpenMera «®Du3uka» Ha YpPOBHE CpEAHEro OO0Iero oOpa3oBaHUs BBIOMpaAETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha wm3yuenue ¢usuku (yrayOn€HHBI ypOBEHb) Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs

otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepento), B 11 kimacce — 170 gacos (5
9JacoB B HEJIEIIO).
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[Ipennaraemslii B mporpaMme 1o (pu3MKe nepeueHb JabopaTOpHBIX U MPAKTUUYECKUX paboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YUYUTENb JeNaeT BHIOOP MpOBEAEHHs JabopaTopHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJaroIuXcsl.
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COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

Ouzuka — QyHnaMmeHTandbHas Hayka o npupozae. HaydHblil MeTO] MO3HAHUS U METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCHepuMEHT M Teopus B Ipoliecce Mo3HaHus npupoisl. Habmonenue u skcrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pU3N4ecKux BEIUYMH (aHAJOTOBbIE U LU(POBBIE W3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (HU3NYECKUX SBICHUH W MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeaTbHasl )KUKOCTh, UJICAIbHBIN T'a3, TOUeUHBIH 3apsn). [ unoresa. duznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepeHne cuiibl TOKAa W HANpsOKEHWs] B LENHM IOCTOSHHOIO TOKa IPU IHOMOUIU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1mudpoBoit mabopatopuerd mo ¢usuke. Ilpumepsr u3mepenus GpusmyecKkux
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe paBmxkeHHE. OTHOCUTENBHOCTb MEXAaHHYECKOro JBMkeHus. Cucrema
OTCYETA.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKU.

Panuyc-BekTOop MarepHalbHOM TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBbl KOOPAMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHuE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSAMOJIMHENHOE ABMKEHHUE. 3aBUCUMOCTh KOOPJINHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepuaibHON TOYKU OT BPEMEHU U UX TpapUKH.

CBobosnHoe maseHue. YCKOpeHue cBOOOAHOro majeHus. J[BuxeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunerinoe aBukenue. J[BykeHne MaTepUaibHONM TOYKH MO OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHnueckue yCTpOHCTBA M TEXHOJIOTMUYECKHE TIPOLECCHI: CHUAOMETP, JBUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NTepeaaul, CKOPOCTHBIE TUQTHL.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHuUs IBUKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MTrHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
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Habmionenue nBmwxeHus Tena, OpoIeHHOro MO/ YTJIOM K TOPU30HTY M TOPH30HTAIIBHO.

Hanpasienue CKOpOCTH IIPHU IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHue myTel, TpaeKTOPUM, CKOPOCTEN ABMKEHUS OJHOIO M TOTO K€ TeJla B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yueHnne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

H3MmepeHne yCKOpeHHUs IIPH NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JIBH)KECHHUU.

N3mepenue ycKOpeHus: CBOOOAHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE HUPPOBOH
nabopaTopun).

N3yueHne OBUKEHUS Tella, OPOLIEHHOTO TOpU30HTANBHO. [IpoBepka rumoresbl 0 MpsIMOi
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXy JAJIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue aBuKEHUS Tea M0 OKPYKHOCTH C IOCTOSHHOMW 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia oOpallleHHs KOHMYECKOr0 MasiTHHKa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbsHble cucTeMbl oTcyéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepruanbHble cucTeMbl 0TCUéTa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3uumuu cui.

Bropoii 3akoH HeroTOoHa 111 MaTepUaabHOU TOUKH.

Tperunii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PABUTALIMOHHON 1 MHEPTHON MacCCBI.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO TMAaJ€HUsi OT BBICOTHI Haj
MOBEPXHOCTBIO ITUIAHETHI W OT reorpaduyeckoil MmUpoThl. J[BUXkeHMEe HEOECHBIX Tel U MX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHUS M CHJIA TPEHHUS IOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JIBUKEHUU Tela B )KUJIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE MPOLECCHl: TMOIMIUIHUKY, JBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUs TeJl B MHEPLHUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenne nAByx HWIMHIPOB WJIM IIApOB Pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOJAECHCTBYIOIIEN NTPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIEHUEM MACChl TEa
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOAECHCTBUS TE.

N3MmepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepeHnne paBHOIEHCTBYIOIIECH CHIT TP IBH)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.
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[TpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHHU [BMKECHUS Opycka IO HaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T0 MACCHI.

HccenenoBanue 3aBUCHUMOCTH CWJI YIPYIOCTH, BO3HMKAIOIIUX B NPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenune ko3¢ duimenTa TpeHus Mo BeJIWYMHE YIJIOBOrO KOA(QQPHUIMEHTa 3aBUCUMOCTH
F(N).

HccnenoBanue JBMXKEHUS Opycka 10 HAKIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

W3ydeHne nBUKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpROe Teno. IlocTynarenbHoe M BpallaTesbHOE JBM)KEHUE TBEPAOIO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3InuHOE PABHOBECHE.

TexHu4eckue yCTpPONMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, peéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILCHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOILIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MexanukKe.

NMitynsC MaTepualbHOM TOYKH, CHCTEMBl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucreMsl
MaTepHalbHBIX TOUEK. Teopema O JBMKEHUHU LIEHTpa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT ummynbca MaTepUalbHOM TO4YKHW. lIperncraBiieHHe O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaboTta cunbpl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. I'paduueckoe mpencraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBI.

Kunerndeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPIrUH MATEPUATILHON TOYKH.

[ToTeHumanpHple M HENOTEHIMAIbHbIE CHIIbL. l[loTeHnmanbHas >Heprus. [loTeHnmanpHas
BHEPrus ynpyro neGopMHpoBaHHOW NpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAaMOHHOM TToJie. [loTeHnmanbHast SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropas kocmuueckasi CKopocThb. TpeThsi KOCMUYeCKas CKOPOCTb.

CBs13p paOOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHUEM MEXaHUYECKOW HHEPrHH CHCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON DHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHy/nmu U1 HMIEanbHOM KUIAKOCTU Kak CIEICTBHE 3aKOHA COXpaHEHMs
MEXaHUYECKON YHEPTUU.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: JBUKEHHE DPAKET, BOIOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.
9
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3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruy Tea Ipyu COBEPIICHUH PaOOTHI.

B3anMHuble npeBpalleHuss KMHETUYECKOW M IOTEHUHMAIBHOM JHEPruil NpU IEUCTBUM HA
TEJIO CHJIBI TSDKECTU M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur mpu CBOOOTHOM TAACHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

M3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIS U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccnenoBanue coXpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHM.

M3mepeHre KHHETUYECKOM SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUU NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABMKEHUH TeJla IO HAKJIOHHOM IJIOCKOCTH.

Paspnen 3. Mosekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUSI MOJEKyIsIpHO-kuHeTnyeckot Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKeHHE. XapaKTep JIBIMIKCHHS W B3aMMOJCHCTBHS
YacTHI] BellecTBa. Moaenu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJ U OObSICHEHUE CBOWCTB
BElIeCTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BeniecTBa. [locrossHHas ABoragpo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mopnenb uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH: YACTULIBI ra3a JBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. AOcoiOTHasE TeMIieparypa
(mwkama Ttemnepatyp KensBuna). 3akon J[lanerona. W3ompomeccsl B HeadbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'padmueckoe MpencTaBieHue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, nzodapa.

CBsi3pb MEXIy JaBICHMEM U CpelIHEeH KHHETUYECKOW JHEeprued mocTynaTreabHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJICIbHOT0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBs3b  aOCONIOTHOM  TemmepaTtypbl TEpMOJMHAMHUYECKONW CHUCTEMBI €O  CpeqHel
KMHETUYECKOW dHEPruei MOCTyNaTeNbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue YCTpOHCTBA M TEXHOJOTHMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
IIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Monenu IBUKEHUS YaCTHUI] BEIIECTBA.

Monenb 6pOYHOBCKOTO JTBHKEHUSI.

Buneoponuk ¢ 3anuceo peasbHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTent.

Mopens onbiTa [lITepHa.

[TputsxeHue MOJIEKyII.

Mopnenn KpUCTaUIMYECKUX PENIETOK.

Habmionenue u nccieoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMuKym.

HccnenoBanue npouecca YCTaHOBJICHUS TEIMJIOBOTO PABHOBECHSI MPU TETNIOOOMEHE MEXKITY
ropsi4eil ¥ X0JIOJHOM BOJOM.
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N3yueHne H30TEpPMHUECKOro Ipolecca (PeKOMEHIOBAHO HCIIONb30BaHHE LU(PPOBOH
nabopaTopun).

N3ydenune n30XopHOTro mnpouecca.

Hzydenue nzobapHOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamuueckast (TH) cucrema. 3ananue BHEIITHUX YCIOBUU JUIS
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHume u  BHyTpeHHue mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpPEeJHHE 3HAUYCHMSI BEJIUYHMH, OMHUCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe nauano repmoanHaMuku. CaMoOnpou3BOiIbHAS peslakcalysi TEPMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOrO ra3a B TEPMOJUMHAMUKE — CHCTEMA YpPAaBHEHUMN: YypaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA MPUMEHUMOCTHU
ATOM MOJENN: HU3Kasg KOHIEHTpAIsl YacTWll, BBICOKHE TeMIiepaTypbl. Bripaxenue mis
BHYTPEHHEHN 3HEPTrur OJHOATOMHOT'O UAEAIIBHOTO ra3a.

KBa3ucrtatnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoaMHaMuKe. Brruncienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak Ccrnoco0 W3MEHEHHUsI BHYTPEHHEH HHEPruM TEepMOJAMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MKOCTh Tena. YaelbHAas W MOJIpHAs TEIIOEMKOCTU
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 aguabaTHoM mpoiecce.

[lepBbiii 3akOH TepMoaAMHAMUKHU. BHyTpeHHssa sHeprus. KoaumuecTBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Btopoil 3akOH TEpMOIMHAMMKM JUIsl PABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

Brtopoii 3ak0H TepMOAMHAMUKH JUIsl HEPAaBHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO MEpPEaTh
TEIJIOTY OT O0oJiee XOJOJAHOrOo Tela K OoJjiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII/1. [ukn Kapho.

DKOJIOTUYECKHE acleKThl UCIIOJIb30BAHMS TEIJIOBBIX ABUrareneil. TermiaoBoe 3arpsi3sHEeHHE
OKPYXKarOILEeH Cpebl.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOLECCHI: XOJOIUIbHUK, KOHJIUIIUOHED,
MU3ETbHBIA W KapOIOpAaTOPHBIM JBUTaTeNd, MapoBas TypOWHA, TONYyYEeHUE CBEPXHUKHUX
TeMIEepaTyp, YTHIM3alUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHHEM TEIUIOBOTO Hacoca,
YTUIU3alUsS OMOOPraHUYEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETLIOBOIY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM pacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHME yIENbHBIX TEIIOEMKOCTEH BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aanabaTHOro mporecca.

KoMmbroTepHbie MOIEH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHONU TeMITOEMKOCTH.

HccnenoBanue mpoiecca OCThIBaHUS BEIIECTBA.
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HccnenoBanue aquabaTHOTO mporiecca.

N3yueHue B3aMMOCBSA3M SHEPIMHM MEXMOJIEKYJISIPHOTO B3aUMOJACUCTBUS U TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHjeHcauusd. Mcmapenue u  KureHwe. YJenbHash TeIJoTa
napooOpa3zoBaHusl.

Haceiiennsie 1 HeHachbllleHHbIE TMapbl. KadecTBeHHass 3aBUCUMOCTBH IUIOTHOCTH U
JABJICHUSI HACBIIICHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPOIHS CBONCTB KPUCTAILIOB.
[InaBnenue u kpuctauuzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpHoro Ttema. Pactspkenue u cxkarwe. Chosur. Monyne FOwra. Ipenmen
yrnpyrux aedopmarnui.

TennoBoe pacmIMpeHHe KUIKOCTEH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue sHEprUn B (Pa30BBIX MEepeXoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTshKeHHE. K0od(ppuimeHT moBepXHOCTHOTO HaTsbkeHus. KamwmspHbie
saBieHUd. /aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHME IMIPOLIECCHl: KUIAKHE KPHUCTAILIbI,
COBPEMEHHBIC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Mopenu HEHbIOTOHOBCKOM JKHJIKOCTH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJIEHUS KPUCTAIUTMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

HabGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenne yaenbHON TEMIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MacChl IAPOB B IOMEIICHHUH.

W3mepenne kodduirenTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMaIlUU PE3UHOBOTO 00pasiia OT MPUIOKEHHONH K HEMY
CUJIBI.

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe none.

DnekTpu3zanus Tel U e€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BUIa 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKH, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsii. 3aKOH COXpaHEHUs! AIEKTPUUECKOTro 3apsia.
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BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe notie. Ero neiicTere Ha 3JIEKTPUUYECKUE 3apsiibl.

Hanpsoxéanocts  snextpuueckoro mois. IlpoOueni 3apsn. Jluaum HanpspkEHHOCTH
3JIEKTPUYECKOTO NoJIst. OJHOPOJHOE JIEKTPUUYECKOE TOJIE.

[ToTeHIMaIbHOCTh 3JEKTPOCTATUUECKOTO IMOoJIsl. Pa3HOCTh NMOTEHLMANOB M HaNpsKEHUE.
[loreHumanpHass  3Heprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
AJIeKTpocTaTuyeckoro mnosis. CBs3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMATIOB  JUIS
AIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOAHOTO).

[TpyHIMI CynIepHIO3ULIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mapa. Ilonme paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KaprtrHbl nMHMI HANPsHKEHHOCTU 3TUX MOJIEH M 3KBUIIOTEHIMAJIbHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM M0JI€. J(u3neKkTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. DNeKTpOEMKOCTh  KOHJCHCATopa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOopa.

[MapayutenbHOoe  coeAMHEHHME  KOHJeHcATopoB.  [locienoBaTenbHOE — COCOMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBrKeHMe 3apsyKEHHON 4acTULBl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuueckue ycTpoHWCTBa M TEXHOJOIMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, AJIEKTPOMETP,
9JIEKTPOCTaTUYECKash 3allUTa, 3a3eMJICHUE 3JIEKTPONPHUOOpPOB, KOHAEHCATOpPbI, T'€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apSyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpocTaTuueckoro reueparopa (Ban ne ['paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTHIeCcKast 3allnTa.

YCTpoiCTBO U IEHCTBHE KOHIEHCATOPA IOCTOSSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTM IUIOCKOTO KOHJEHCaTopa OT IUIOINAaJu  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OrneHka cul B3auMOJICHCTBUS 3apsKEHHBIX Tel.

Habmionenne npeBpalieHusi SHEPTHH 3apsSHKEHHOTO0 KOHAEGHCATOPa B SHEPTHI0 M3ITyUSHHS
CBETOJINO/IA.

N3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKalel KOHEHCaTop.

Pacnpenenenne pa3HOCTH TOTEHLIMAJIOB  (HAampsDKEHHs) TPU  TOCIIEOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psija KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyHIECTBOBaHMSI ITOCTOSIHHOTO — JIEKTPUYECKOro ToKa. MCTOYHMKM —ToOKa.
Hanpsixenne U n O/IC &.

3akoH OMa 11 y4acTKa LEeMH.

DNeKTpUUecKOoe COMPOTUBIEHUE. 3aBUCUMOCTb COMPOTHUBIICHUS OJHOPOAHOTO TPOBOAHHKA
OT €ro JUIMHBI U IJIOUIaI NONEPEYHOI0 CEUEHUs. Y 1€IbHOE CONPOTUBIICHUE BEILIECTBA.
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[TocnenoBarenbHOE, NApaUIENbHOE, CMENIAHHOE COEAUHEHHE IMPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX AMeKTprUeckux meneil. [IpaBmna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—/Ienna.

MolIHOCTD 3MEKTpUYecKoro Toka. TernaoBas MOITHOCTh, BhIEIsSIEMas Ha PE3UCTOPE.

OJIC ¥ BHYTpEHHEE CONpPOTUBICHUE MCTOYHMKA TOKa. 3akoH Owma i TOJHOU
(3aMKHYTO#) 37eKTpruecKoi renu. MoiHocTh ncTouHuka Toka. Koporkoe 3aMbIkaHue.

KoHnneHncatop B 11enu mocTOSIHHOTO TOKa.

TexHuueckue ycTpoWcCTBa U TEXHOJOTHMYECKHE IPOILIECCHl: aMIepMeTp, BOJIBTMETP,
peocTar, CYETUHUK AIEKTPUIECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HANpPSOKEHHs] ISl PE3UCTOpPA, JIaMIIbl
HaKaJIMBaHUs U CBETOIMOIA.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAIN
MONEPEUHOT0 CEYCHUS U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBl TOKa OT CONPOTUBJICHHUS TMPH IOCTOSHHOM
HaIPSKECHUU.

[Ipssimoe u3zmepenne DJIC. KopoTkoe 3aMmblKaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

WccnenoBanue pasHOCTH MOTEHIIMATIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
HeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanre CMEIAHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS JIs JIaMITbl HAKAJIUBAHUS.

VYBenuuenue mpejenia u3BMEepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanue 3apucumoctu J/]C ragpBaHMUECKOro 3JIEMEHTa OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LEIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuyeckas: TPOBOJUMOCTh PA3JIUYHBIX BEIHIECTB. JEKTPOHHAS MPOBOJIUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOIUMOCTb.

DNIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomympoBomauku. CoOCTBeHHass W TPUMECHas MPOBOJUMOCTH TIOTYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DIEKTPUUECKHI TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS IUCCOIMAIMS. DJICKTPOIIHU3.
3akonsl Dapazes A ANEKTPOIIU3a.

ONeKTpHYecKnil TOK B Tras3ax. (CaMOCTOATENBHBIM M HECAMOCTOSATEIBHBIA pPa3psii.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHU4YecKkne YCTpPOWCTBA W TMPAKTHYECKOE TPUMEHEHWE: Ta30pa3psAIHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHUOOPHI: AUOMA, TPAH3UCTOP, (OTOAUOM,
CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHWE MW, BBIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
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IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBo# paspsa v IPOBOAMMOCTb BO3yXa.

CpaBHeHuE NPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hab6monenue anexrpoinusa.

W3mepenue 3apsa 0OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHUS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus (pU3NUeCKUX BEIUYMH C MCIIOJIb30BAaHUEM AHAIOTOBBIX U LIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlLleHKa  TpaHuIl
IIOTPELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIIeIOBaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH,
NPOBEpPKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jeiax
«YYeHNYEeCKHH IKCIIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca pusuku yriyOnéHHoro ypoBHs B 10 kilacce OCyIIECTBISETCSA € y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemnsvie NOHAMUA, C6A3AHHbIE C  U3YUEHUEM  MEMO006 HAYYHO20
NO3HaHUA: SBIEHUE, Hay4yHbId (¢akT, runoresa, (¢GuU3nMYecKas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MepUTeNbHBIe TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: penieHne CcUCTeMbl ypaBHeHHMH. JIuHeiliHas @yHkuus, mnapaborna,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonozua: vexannueckoe IBUKEHUE B XKUBOW mpupoje, 1uddysus, ocmoc, TermooOMeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKarolledw  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIMJIMBA JJISl BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHDKEHHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJIE, IEKTPUUYECKUE SIBJICHUSI B )KUBOM IIPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHe HaHOMAaTEPHUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TE, )KUJIKOCTEN U
ra3oB, JKUJKWE KPHUCTAUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTHYECKAs
JMCCOLIMAINs, TaJlbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTaTUYECKUE KOHCTPYKUMU (KpOHIUTENHH, peméryarbie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHSI MEXAHUKH B TEXHUKE (TUPOCKOI, BOJLOMET
U JIpyrue), ABUTATE]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOM XOJOIUJIbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYE€HUsI COBPEMEHHBIX MaTepHajioB, B TOM 4YHCIE
HAaHOMAaTEpUAJIIOB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMITBI, TOTYIPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.

11 KJIACC
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Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Mazhnummnoe nosne.

BzaumopeicTBuE MOCTOSHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM. MAarHMTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX Tojei. JIMHUM MarHUTHOU
WHYKIUU.

MaruutHoe moJie MPOBOAHHKA C TOKOM (IPSMOrO MPOBOJHUKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBleHHME M MOAYJb. JIBHKEHUE 3apsyKEHHOM YacTUIIBl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarunutHoe nojie B Beuectse. GeppoMarHeTHKH, Mapa- U 1UaMarHeTUKH.

TexHudeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, SJIEKTPOABUTATENb SKOOHM, yCcKOpUTENTH
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHAYKIMM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptvHa nuHMI MarHUTHOM UWHAYKIMU TMOJS JUIMHHOTO HPSIMOTO IPOBOJAHHMKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

HabGmronenue nBrKeHUs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS SMEKTPOU3ZMEPUTENBHOTO TPUOOpPa MATHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa HAa PaMKY C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHrie MAarHUTHON WHAYKITUU HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. dnexkmpomazHumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKUUHU. [loTok BekTOopa MarHuTHOM uHAykiuu. I/C
MHIYKIUU. 3aKOH 3JeKTpoMarHUTHOM uHAaykuumu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku ®yko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenna.

NupyktuBHOCTh. Karymika WHIYKTUBHOCTH B II€MM TMOCTOSHHOTO TOKa. SIBieHue
camouHaykuu. IJ1C caMOMHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCcTpoicTBa U TEXHOJIOTMYECKUE TPOLIECCHl: MHAYKIIMOHHAs NI€4Yb, COJIEHOM,
3amuTa OT JIEKTPU3AIH TeJl IPU JBHKCHUH B MArHUTHOM I10JI€ 3€MJTH.

Hemoncmpayuu.

HabGnronenue siBeHUs 3JIEKTPOMAarHUTHON WHIYKITUH.

UccnenoBanune 3aBucumoctd IJ[C MHAYKIIMU OT CKOPOCTH HM3MEHEHHUS MAarHUTHOTO
MOTOKA.

IIpaBuiio Jlenna.
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[Tagenune MarauTa B aTFOMUHUEBOM (METHOM) TpyOe.

SIBiIeHNE CAMOMHTYKIINH.

Uccnenoanue 3aBucumoctu DJC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS CUJIbI TOKa B
LeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Onpenenenne HHAYKIMHY BUXPEBOTO MarHUTHOT'O TOJISI.

HccnenoBanue sBI€HUS CAMOUHTYKIUH.

COopka MOeIH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensuasg cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonmnueckue  konebanus.  Kunematmueckoe W JUHAMHYECKOE  ONHCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXPAHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JUHAMHYECKOIO  ONMCAaHUS TapMOHMYECKHUX KOJeOaHMM U3 HX OHEPreTM4ecKoro u
KMHEMaTU4YEeCKOTO OMUCAHMUS.

Ammumatyna u ¢asza xonedanuil. CBs3b aMIUIMTYIBI KOJEOAHMA HMCXOIHON BEIWYHHBI C
aMIUIUTYIaMU KosieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactorta konebanuii. [leproa MaibIx cBOOOJHBIX KOJEOAHUI MAaTEeMaTHUECKOTO
MmasiTHUKa. [lepron cBOOOAHBIX KONeOaHUN MTPYKMHHOTO MasiTHUKA.

[TonsTHE 0 3aTyXarommx Konedanusx. BeiHyxaennsie konebanus. Pezonanc. Pesonancuas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KPUBOIl. ABTOKOJIEOaHUS.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOTO ABMKECHHUS.

Habmronenre He3aBUCHMOCTH MEpHO/ia MaJlbIX KoseOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamIUX KoJlIeOaHU W 3aBUCUMOCTH Teprojia CBOOOAHBIX KojeOaHui
OT COMPOTHUBIICHUS.

HccnenoBanne kone0aHWl Tpy3a HAa MACCHUBHOM MpPYXHHE C IENbl0 (HOPMUPOBAHUS
npeJicTaBIeHU 00 naeaqbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYKUHE.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0/I€ KoJIeOaHUM Ha yIIpyroM IMo/IBECe.

N3yueHue ABUKEHUSI HUTIHOTO MasiTHUKA.

[TpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaONINX KOIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnele Koredanus.

Konebarenbupiii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYABl 3apsjia KOHAEHcaTopa C
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamomuye 53JIeKTPOMarHUTHble KojieOaHus. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHBIE

KOJIcOaHUSI.
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[lepemennblli TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE M JAEHCTBYIOLIEE
3HA4YE€HUE CUJIbl TOKAa M HAIPSKEHMsI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMEHU.

CuHyconJaIbHbBIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa MHAYKTUBHOCTH
B LIENIM CHHYCOMJAJIBHOIO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

WneanbHblii Tpancdopmatop. IIpousBoacTBo, nepenaya U MOTpeOICHHUE 3IEKTPUUECKOM
SHEPIHUHU.

OKOJIOTUYECKME PUCKU IIPU IPOU3BOACTBE dJIeKTpodHepruu. KynbTypa Hcronb3oBaHMs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHHUYeCcKne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: IEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuiorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHY)X1€eHHbIE CHHYCOMIAJIbHBIE KOJIEOaHHUS.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3oHaHCc npu mocienoBaTeNbHOM COEOUMHEHMM PE3UCTOPA, KATYIIKM MHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYCTpoiicTBO 1 NPUHIMIT AEUCTBUS TpaHchopMaTopa.

Mopenb TMHAN 3IEKTPOIIepEaadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKAa 4Yepe3 IOCIEN0BAaTENBHO COCIUHEHHBIE KOHIEHCATOP,
KaTYyILKYy U PE3UCTOP.

HaGnroeHue 31eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

Mexanuueckue BOJHBI, YCIOBUSL UX pacnpocTpaHeHus. llomepeuHble M TpoOAOJIbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAOLIEH Cpe/Ibl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS HM3IY4EHMs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAXCHHWE, NPEIOMIIEHUE, MOJsIpU3aLus,
uHTepdepeHus 1 TudpaxKius.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHue 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE M
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIeBUACHUA. Paguonokanmys.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEBI.

TexHnueckue ycTpoiCTBa M IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neub, yinbpTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JIUTMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.
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Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HaGumroneHne cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOHM M YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeitHOE paclpocTpaHeHHe cBeTa B ofgHOpoAHou cpene. JIyu cBera. ToueuHslit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHU B TUIOCKOM
3epkaie. Ceprudeckne 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI TMpeJIOMIICHHS cBeTa. AOCONIOTHBIA  MMOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab MnpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PaHuUIly pasjelia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. ucnepcus ceera. CnoxkHbIHN cocTaB Oenoro cBera. LIBer.

[TonnHoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparomue u pacceuBaromue nUH3bL. ToHkas mnuH3a. DOKYyCHOE paccTOsHUE H
ONTUYECKasi CHUJa TOHKOH JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH chepudecKoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IOKA3aTesl IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xopa syda, IpouIeIuIero JUH3Y M0 IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOW OCH.
ITocTpoenne N300paxeHuit TOYKHU " OTpe3Ka psAMOM B coOuparommx
Y PacCEeUBAIOLIUX JUH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpematomias cnocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wuatepdepenmuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HaOJIIOIeHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP(QEpPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepr! KilaccuuecKuX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTHYECKOT0 CBETA Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECChl: OYKH, JyIa, MEepUCKOIl,
¢doroanmapar, MHUKPOCKOI, MPOEKIUOHHBIA ammapaT, MPOCBETICHHWE ONTUKH, BOJIOKOHHAsS
onTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIinm creTa.

HaOmronenne nBeToB TOHKUX IIEHOK.
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Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenne nupakiioHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMmeHeHre NOIAPOUIOB ISl U3YYEHUSI MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO PAcCTOSIHHS OT BelecTBa (Ha MpUMeEpe >KUIKUX
JIUH3).

N3mepenue pOKyCHOTO paCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOIMMYECKUX CUCTEM.

Habmonenne nudpaxyuu, nHTEpPEPEHIINN U MOJISIPU3ALNHU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPAKEHHOIO OT IOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYYCHUS Ha IBYX IIEIISX.

HaGnronenue nucnepcuu.

Hab6mronenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ITydeHHs CBETOAMOAA TPHU NOMOIIHN AU(PPaKITHOHHON PEHIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnenualbHOW TEOpUU
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  lIpeoOpa3zoBanust  Jlopenuma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHHM U COKpalllEHUE
JUIMHBI.

OHEeprus U UMIYJIbC PENSTUBUCTCKON YaCTHILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

TexHuueckue ycTpoHCTBa M TEXHOJIOIMYECKHE IPOLECCHl: CITyTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4eckuil SKCIepUMEHT, 1a00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHne UMIyJIbCa U DHEPTUU PENTUBUCTCKUX 4YacTUIl (1Mo ¢ororpadusiM TPEKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-601no60ii 0yaiusm.

PaBHOBecHOe TemyioBoe wu3NydeHHe (U3NydeHHE aOCONIOTHO UEPHOTO Telna). 3aKOH
cMemieHust Buna. [ unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

®otosdp¢exr. OnbiTel A. I'. Cronerosa. 3akonsl ¢porodddexra. YpaBHeHne DHHIITEIHA
st potorpdexra. «KpacHas rpanuiay potodrddekra.

JlaBnenue cBeTa (B YacCTHOCTH, JaBJ€HHE CBeTa Ha aOCOJIOTHO MOIJIOMIAIOIIYIO H
a0COJIIOTHO OTpakarotyto nmosepxHocTh). OnbrTel [1. H. JleGenena.

BonHoBele cBolicTBa yactull. Bomnel ne bpounsa. [nuHa BomHBI Ae bpoisid U pasmepsl
o0jacTu  JoKanu3alMM  JBIXKyedcs dactuibl. KopmyckymnsipHO-BOJTHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHs HeonpenenéHnocTei ['eizendepra.

TexHuUeckue ycTpOHCTBA M TEXHOJOTHMUECKHE MPOIECCHl: CIEKTPOMETP, (POTORNIEMEHT,
doTogaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBeTOAHO/I.

Hemoncmpayuu.
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®oTo3dheKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

WccnenoBanue 3akoHOB BHemHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToquoI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccienoBanus GoTordpdexTa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO/ OT HAIPSKCHMUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopra.

[Toctynarsl bopa. Wznyuenue u noriomeHue (GOTOHOB IIPU MEPEXOE aToMa C OJHOI0
YPOBHsI SHEPIUU Ha APYTOH.

Bupael criektpoB. CieKTp ypOBHEN dHEPIruu aToMa BOAOPOAA.

CrnioHTaHHOE U BBIHYXKJEHHOE H3yueHue ceera. Jlazep.

TexHuueckue ycTpoWCTBAa M TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPAJbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

HaGnroneHnue nuHeyaTbIX CIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3IIY4YCHHUS.

Yuenuueckuit 3xcnepumenm, nadopamopmsie padomol, RPAKMUKYM.

HaGnronenue nuHeHyaToro crekrTpa.

HccenenoBanue CrekTpa pa3speKEHHOIO aTOMapHOTO BOJAOPOAA M U3MEPEHHME IOCTOSHHOU
Punbepra.

Tema 3. Dusuxka amomHo20 A0pa u 371eMEHMAPHBIX YACHUY,.

Hyknonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4ucio sijpa.
N3otomsl.

PagnoaktuBHOCTh. Alnb(a-pacnaj. DIEKTPOHHBIM U MO3UTPOHHBINA Oera-pacnaj. I'amma-
U3JIy4CHHE.

3aKOH PAJMOAKTUBHOrO pacmnajga. PanmoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
MOHU3HPYIOLIETO U3JIy4eHUs. BiusHue palnOaKTUBHOCTH HA KMBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

SAnepuble peakuuu. Jlenenue u cuHTe3 sAAep. SnepHsle peaktopbl. IIpoGiemsl
YIPaBIsSEMOro TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKTbhl pa3BUTUSA  sIEpHOMU
OHEPIeTUKHU.

MeTtonbl perucTpanuy U UCCIEI0BAHUS dJIEMEHTAPHBIX YaCTHL.

@yHIaMEHTaIbHbIE B3auMOJEHCTBUA. baproHbl, Me30HBI U JenToHbl. lIpencraBnenue o
CrangaptHoit Moaenu. KBapk-Tit0OHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TEémMHast Matepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLECCHl: TO3UMETp, Kamepa BuibcoHa,
AIEPHBI  peaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yueHne nornomeHus 0eTa-4yacTull aTlOMUHHEM.
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Pa3nes 8. Di1eMeHTBI ACTPOHOMHH M ACTPO(PHU3MKH.

Ortanbl  pa3BuTUs  acTpoHOMMM. lIpuknagHOoe H  MUPOBO33PEHYECKOE  3HAUYEHHE
actpoHoMHH. [IpUMEHMMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

MeTtonpl acTpoHOMUYECKUX HcciaenoBaHuil. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIeCKOIbl, BHEaTMOC(epHasi aCTPOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bl, HX OCHOBHBIC XApAaKTEPUCTUKHU. Jluarpamma «CHEKTpajbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM I1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIAaBHOW  IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3BE34. CoOBpEMEHHbIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BotoIK CosHIa U 3BE3/. DTallbl )KU3HU 3BE3.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue n neuxxenne Connua B ['anaktuke. Tumsl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. Pa3beranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpodiaemMbl aCTpOHOMHUH.

Yuenuueckue naonrooenus.

Habmonenuss 3BE3qHOrOo HebGa  HEBOOPYXKEHHBIM  TJIA30M  C  HCIIOJIB30BAaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUNW JJI1 ONpeAeNieHUs TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11s1 CEBEpPHOT0 MOJIyLIApUsI U IPKUE 3BE3bI.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIICHUH.

Du3nYecKuil MPaAKTUKYM.

Crioco0b! n3MepeHus: pU3NUECKUX BETMYMH C MCIIOJIb30BAaHUEM aHAIOTOBBIX U IHU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.

[TpoBenieHne KOCBEHHBIX U3MEPEHUH, UCCIeIOBaHUN 3aBUCUMOCTEN (pU3MUEeCKUX BEIUYMH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«YYeHNYEeCKHI HKCIIEPUMEHT, J1JAOOpaTOPHBIE paOOTHI, TPAKTHUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cucTeMaTHU3alus — COJAEepXaHMUA  pas3ieloB  Kypca  «MexaHuKay,
«MonekynsipHas Qu3nka U TEPMOIUHAMHUKAY, «DIEKTpoauHaMukay, «KomebaHus M BOJHBIDY,
«OCHOBBI CHENMAJIBHONM TEOPHUM OTHOCUTENbHOCTHY», «KBaHTOBas Qu3ukay, «IEeMEHTHI
ACTPOHOMHUHU U aCTPOPUBUKU».

Ponbp ¢u3uku M acTpOHOMMHM B 3KOHOMUYECKOH, TEXHOJOTHYECKOM, COIMATbHOU H
THUYECKON cdepax JesATeJbHOCTH 4YeJIOBEKa, poJib W MecTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, 3HAYEHHE ONMUCATEIbHOM, CHCTEMaTU3HUPYIOIIEH,
O00BSACHUTENIBHON U MPOrHOCTHYECKON PYHKINN (pU3nvecKoi Teopuu, poib HU3HNUECKON TEOpUn
B (popMHpOBaHUM MpeACTaBICHUN 0 (PU3NUECKON KapTUHE MHpa, MECTO (PH3NUECKOM KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

Me:xnpeamerHbie CBA3H.

Uzydenue kypca ¢pu3MKu yriyOi€HHOTro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

MesicnpeOmemmuvie  NOHAMUA, C6A3AHHBIE €  U3YUEHUEM  MEMO008  HAYUHO20
no3HanuA: SIBJICHUE, Hay4yHbIM (¢akT, rumnoresza, (usuyeckas BeIMYMHA, 3aKOH, TEOpUs,
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HaOJIoIeHNe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH HU3MEPEHHH,
W3MEpUTEIIbHBIE TPHOOPHI, I poBas JadbopaTopus.

Mamemamuka: pelieHre CUCTEMBbl ypaBHeHHUH. TpuroHomerpuueckue (QyHKIUH: CUHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKIECTBO. BeKTopbl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIC 3JIEMEHTApHBIX ()YHKIIHMMA.
[Tpuznaku no100us TPEYroabHUKOB, OIPEIEICHNE TUIONIAIN IUIOCKUX GUTyp U 00bEMa Te.

Buonozua: snexrpuyeckue SBICHUS B JKMBOW TNPHUpPOJE, KOJieOaTeNbHbIE [IBUKCHUS B
JKUBOM  MpHUpoAE,  JKOJOTMYECKHE  PUCKA  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arps3HEHHE OKpYXKAloIleld Cpeabl, YIbTPa3BYKOBash UAarHOCTUKAa B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumun: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYEeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPAIbHbIN aHAIHN3.

T'eozpaghusa: marauTHBIE TIOIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX PyA, (GOTOCHEMKA 3€MHOU
MOBEPXHOCTH, cericMorpad.

Texnonozusa: IpUMEHEHNE TTOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOJABUTATENb
Skobu, reHepaTop TMEPEeMEHHOr0 TOKa, HWHAYKIMOHHAs Tedb, JMHUHM DSJEKTpoliepenad,
DIIEKTPOABHUTaTENb, pajxap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi IMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAsl OITHKA,
coJHeyHast OaTapesi, CITyTHUKOBBIE IPUEMHHKH, SJIEpHAs YHEPTeTUKA U SKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHSL.
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ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3MKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTAaThl OCBOEHUS ydeOHOro npeamera «®Du3nka» JOIKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JMYHOCTH, CHUCTEMOM ILICHHOCTHBIX OPHMEHTAlUi, IO3UTUBHBIX BHYTPCHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

Ipa;kKIaHCKOT0 BOCIIUTAHUA:

e c(OPpMHPOBAHHOCTh TIpPAXKJAHCKOM MO3MLMM OOyyarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

e T[PUHATHE TPAJULIUOHHBIX OOIIEUETOBEYECKUX TI'YMAHUCTHUECKUX MU JEMOKPATHUECKHUX
IIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcax Ipa’kJaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

e YMEHME B3aMMOJCHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

e TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIBHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUA:

e c(OPMHUPOBAHHOCTb POCCUMCKOM IpaXkAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;
e IICHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSAM POCCUHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEICHHUS;
e  CIIOCOOHOCTDH OLIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;
e OCO3HaHME JMYHOIO BKJIA/a B [IOCTPOEHUE YCTONYHUBOIO OyIyIIEro.
3CTEeTHYECKOr0 BOCIIUTAHMSA:

e OCTETHUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYLIETO
buznyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HUHTEpEC K pa3IUuHbIM cdepaM NpodecCHOHATBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oymyrien
npodeccuu M peaTn30BhIBaTh COOCTBEHHBIEC KU3HEHHBIE TIIAHEI,

e TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO U caMO0OOpa30BaHUIO B 00JacTU (PU3MKU HA
MPOTSHKEHUH BCEH )KU3HU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:
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e c(hOPMHUPOBAHHOCTb HKOJOTUYECKOM KyJIbTyphl, OCO3HaHHME IJ00AIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
e IUIAHMPOBAHME M OCYILECTBICHUE NEHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMSA
1esiel yCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;
e paCIIMpPEHHE OIbITa JAEATEIbHOCTH OSKOJOTMYECKOM HaIlpaBJICHHOCTM Ha OCHOBE
UMEOIUXCs 3HaHUM 10 (pU3HKe.
LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

e c(hOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

e 0CO3HaHHE LIECHHOCTH HAyYHOHU JEATEIbHOCTH, TOTOBHOCTh B IpoIiecce U3ydeHHs (pru3nku
OCYIIECTBIISITh MPOCKTHYIO U HCCIEIOBATENIBCKYIO JAESITeNbHOCTh MHAWBHUIYAIbHO U B
rpymie.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIEe yYeOHbIe AeiicTBUS
ba3oBble 1ornyeckue AeiicTBus:

e  CaMOCTOATENBHO (OPMYITHPOBATh M AKTyaJM3UpOBAThH MpPoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

e  ONpEIENTH LU AEATEIbHOCTH, 33/1aBaTh IapAMETPbl U KPUTEPUU UX JOCTHUKECHMUS,;

e BBUIBJIATh 3aKOHOMEPHOCTM M TPOTUBOPEYMS B pPacCMaTpUBaeMbIX (PU3MUECKUX
ABIICHUSX;

e pa3pabareiBaTh IUIaH peEUIeHHs MpoOieMbl ¢ Yy4€TOM aHaldM3a HUMEIOIUXCA
MaTepuaibHBIX U HEMaTEepPUAIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHWBATH COOTBETCTBHE DPE3YJIbTATOB ILIEINISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

e KOOPAMHUPOBaTb M BBHINOJHATH pPAOOTy B YCIOBUSX pEATbHOrO, BUPTYaIbHOTO MU
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

e pa3BUBATh KPEAaTHBHOE MBIIUIEHUE NP PEIIEHUH KU3HEHHBIX MPOOIEeM.

Ba3oBble uccienoBarebCKkue AeiCTBHA:

e BJIQJICTh HAYYHOH TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU (PU3HUECKOMN
HayKH;

e BJAJETh HABBIKAMH YU€OHO-HCCIIEI0BATEIbCKOW U MPOEKTHOM JIEATEIBHOCTH B O0JIACTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHHUS
3aja4 (PU3NYECKOT0 COICPIKaHUs, TPUMEHEHHIO Pa3IMYHbIX METOJ0B IIO3HAHUS;

e BIJIQJICTh BHUJIAMHU JIEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHUS, €r0 WHTEpIIpPEeTalNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYaIUsX, B TOM YUCIE MPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

e BBIABIATH INPUUYUHHO-CIICJCTBEHHBIE CBSI3M U aKTyallM3UpPOBATh 3aJady, BbIABUTATh
TUNOoTEe3y €€ pellleHus, HaXOAUTh apryMEHTHI JIJIs 10Ka3aTelbCTBAa CBOMX YTBEP)KJEHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

e AHAJIM3UPOBATH TMOJYYEHHbIE B XOJI€ pEIIECHUS 3aaud pe3ylbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

e CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON NEATEILHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (PUBHKH;
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JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

PatGora ¢ undopmaunmeii:

BJIaZICTh HAaBBIKAMH NOIy4eHHUS HHOpManu (GU3NUECKOTO COJCPIKAaHHUS M3 NCTOYHUKOB
pasHBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IOWCK, aHAIW3, CHCTEMATU3ALUIO H
UHTEPIIPETannio HHOOPMALIUH Pa3IHYHBIX BUIOB U ()OPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIb30BAaTh CPEICTBA HMH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3alMOHHBIX 33/1a4 C COONI0IEHIEM
TpeOOBaHMWH SPrOHOMHKH, TEXHUKH OE30IaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

CO3[aBaTh TEKCTHl (U3MUYECKOrO COJEpXKAaHUS B pa3NUYHBIX (opmarax ¢ y4éToMm
Ha3HaueHUs WHGPOpMAIMKM M WEIEBOW ayAWTOPWUH, BHIOWMpas ONTUMAIBHYIO (GopMy
IPE/ICTaBICHUS U BU3YaATH3aLUH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (PU3UKHU U BO BHEYPOUHOH JCATEIHHOCTH,
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTUYHO HM3JIaraTb CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX NEHCTBUIN C yu&€TOM OOIIUX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH W KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTABIISTH IIJIaH JIEUCTBUM, PACIIPEESATh POJIU C YUIETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ylbTaThl COBMECTHOM paboTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXKJIOT0 YYACTHHUKA KOMaH/bl B OOIIHMI pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeyaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEH C MO3HMIMUM HOBH3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTU (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIAThH IUJIaH PEIICHHs PAacYETHBIX M KAYECTBEHHBIX 3aJady, IUIAH
BBITOJIHEHUS TPAKTHUECKOW paboThl ¢ y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAThH €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
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CHOcOOCTBOBaTh (POPMHPOBAHUIO W MPOSBICHUIO HPYIUIMH B 00JacTH  (U3HKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIHUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIAJCTh HAaBBIKAMU MO3HABATENBbHOM pe(dIeKCuH Kak OCO3HAHHs COBEpIIaeMbIX
JEUCTBUI U MBICIUTENBHBIX TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpormecce MOCTHKEHUS! JTMYHOCTHBIX PE3YJLTATOB OCBOCHHUS NPOTPaMMbI MO (DHU3WKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIM
WHTEJUICKT, MPEIoIaraomuii copMupoBaHHOCTD:

CaMOCO3HaHHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABIICHHS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHOM Cephl, ObITh YBEPEHHBIM
B ce0e;

caMoperyJIHpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE PUHUMATh
OTBETCTBEHHOCThH 3a CBOE TOBEJICHUE, CITIOCOOHOCTh a/IallITUPOBATHCS K AMOIMOHAIBHBIM
U3MEHEHHSM U MPOSIBISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMIICHHE K JIOCTFDKCHUIO IENId M YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;
OMIIaTUH, BKJ'IIO‘-I&IOIIIC?I CHOCO6HOCTI) IIOHUMAaTh OMOIIMOHAJIBHOC COCTOSAHHEC )IpyrI/IX,
VUUTBHIBAaTh €ro TMpPH OCYIIECTBIECHUH OOILIEHHS, CIOCOOHOCTh K COYYBCTBHIO U
COTIePESIKUBAHHIO;

COLIMATILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTHUMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K koniy oOyuenust B 10 knacce npeIMeTHbIE pe3yiabTaThl HAa YIIIYOJEHHOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

MOHUMATh pOJib (PU3UKU B HKOHOMUYECKOW, TEXHOJOTHYECKOM, HKOJIOTHYECKOH,
COLIMAJILHOW M 3THYECKOM cepax AESITENbHOCTH YelIOBEKa, poJib U MECTO (U3HUKHU B
COBPEMEHHOW Hay4YHON KapTHMHE MMpA, 3HAUEHHE ONMHUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON W TPOTHOCTUYECKOW (GYHKIUI (U3HUecKOl Teopuu — MEXaHUKH,
MOJIEKYJISIPHOW (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3NUECKO Teopun B (POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3inyarh yCiaOBUS MPUMEHMMOCTH MoJesiel (GU3NUECKUX TeNl U MPOLECCOB (SIBICHUIN):
UHepLUalbHas cHcTeMa OTCYETa, aOCONIIOTHO TBEPJAOE TENO, MaTepHajbHas TO4YKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJIHOE MajieHue, adCOMIOTHO ynpyras aedopmarius,
a0COJIIOTHO yNpyroe U a0COIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOAEIH Ta3a, KUIKOCTU U
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TBEPAOTO (KPUCTAJUIMYECKOTO) Teja, MACANbHBIA Ta3, TOUYEUHBINA 3apsiji, OJHOPOIHOE
3JIEKTPUYECKOE TI0JIE;

e pa3iuyarh YycHoBHA (TpaHHIBI, OO0JIACTH) NPUMEHHUMOCTH (PU3HUYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (yHAAMEHTaJbHBIX 3aKOHOB W OTPaHMYEHHOCTD
HCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

e  AHAJIM3UPOBATH U OOBICHITH MEXaHUYECKUE MPOLECCHI U SIBJICHHUS, UCIIOJIb3ysS OCHOBHbBIE
IIOJIO)KEHUST W 3aKOHbl MEXaHMKU (OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUIKECHMS,
dbopMyIibl KUHEMAaTUKH PaBHOYCKOPEHHOTO IBHKEHHS, MpeoOpa3oBanus [ammies amns
CKOpPOCTH M IIepeMeEllcHMs, 3aKOHbl HbroTOHA, mpuHIMI OTHOCHUTENbHOCTH ['anmies,
3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOHbI COXPAHEHUS] UMITYJIbCA U MEXaHUYECKOW SHEPTUH,
CBSI3b palbOTHI CHUJIBI C M3MEHEHHMEM MEXaHMYECKOW HHEPIUHu, YCIOBUS pPaBHOBECHUS
TBEPAOrO Tena), MpU HSTOM UCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKECHHE 3aKOHOB,
yKa3bIBaTh YCIOBHS NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MpeobOpazoBanuii ["amuies,
BTOPOT'O U TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHNUS;

e aHaJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl W SIBICHHS, MCIOJb3ysd OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJIEKYISIPHOIM (DU3UKU U TEPMOJANHAMUKH (CBS3b JaBICHUS
UJEaNbHOIrO Ta3a CO CpeJHEd KUHETUYECKON »HHEpruer TEeIJIOBOrO JABUKEHUS U
KOHIICHTpALMEN €r0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KMHETUYECKON
SHEPIrueil TEeIJIOBOrO [BMXKEHHMS €ro 4YacTUll, CBSI3b JABJICHUS HWICAIBHOIO rasza ¢
KOHIIEHTpAlUEe MOJIEKYJI M €ro TEMIIEpaTypoil, ypaBHeHHe MenaeneeBa—KnamneipoHa,
MEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS DHEPIMU B TEIUIOBBIX MpOIleccax),
IIPH OTOM HCIIOJIB30BaTh MATEMATHYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBaTb YCJIOBMS
MPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneiipona;

e AHAJIM3UPOBATH U OOBSICHATDH IEKTPUUECKUE SBJICHUS, UCIIOJIb3YS] OCHOBHBIE MOJIOXKEHUS
U 3aKOHBl 3JEKTPOJMHAMUKM (3aKOH COXPAHEHUS JJIEKTPUUYECKOro 3apsia, 3aKOH
Kynona, NOTEHIMATBHOCTH JJIEKTPOCTATHYECKOTO TIOJIA, MPUHLHUII CYNEPHO3ULUN
IEKTPUYECKUX IOJIEH, IPU ITOM YKa3blBasl YCJIOBHs NPUMEHMMOCTH 3akoHa KynoHa, a
TaK)K€ MPAKTUUYECKU BA)KHBIE COOTHOIIEHHUS: 3akoHbI OMma 1y y4yacTKa Lenu M JUIs
3aMKHYTOH 3JeKkTpuyeckoil nenu, 3akoH xoymns—Jlenna, npasuna Kupxroda, 3aKoHbI
®dapanes 15 JJIEKTPOIU3a);

e ONUCHIBaTh (PU3UYECKUE IMPOIECCHl U SBIEHHS, HCIOJB3Ysl BEIMYMHBI: NE€pEeMEIIEeHuE,
CKOpOCTb, YCKOPEHHE, UMIIYJbC TE€la U CUCTEMBI TEN, CHJAa, MOMEHT CHJIbI, JIaBJICHHUE,
NOTEHIMAJIbHAs SHEPTHsl, KHHETUYECKask SHEprusl, MeXaHW4YecKas SHeprusi, paboTa CHUIIbL,
LIEHTPOCTPEMHUTEIIHOE YCKOpPEHHUE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CUJa TPEHHS,
MOIITHOCTb, SHEPIHs B3aMMOJAEHCTBHS Tena ¢ 3eMiI€i BOIM3U €€ MOBEPXHOCTH, SHEPIUs
ynpyroit Aegopmariiu Ipy>KMHbI, KOJIMYECTBO TEIJIOTHI, a0COJIOTHAs TeMIlepaTypa Tena,
paboTa B TepMOJMHAMMKE, BHYTPEHHSS SHEPrHsl WACaIbHOIO OJHOATOMHOTO rasa,
paboTa wWAEaTbHOTO Ta3a, OTHOCHTENbHas BIaXHOCTh Bo3nyxa, KIIJ[ wmmeampHOTO
TEIUIOBOTO JIBUTATENA; DJIEKTPUUECKOE I10JI€, HAMpPSHKEHHOCTh AJIEKTPUYECKOrO IOJI,
HaIpsDKEHHOCTh TOJISI TOYEYHOrO 3apsja WM 3apsHKEHHOTO Inapa B BAaKyyMe M B
JUDJIEKTPUKE, MOTEHLHUAN D3JEKTPOCTaTUYECKOrO IOJsSI, Pa3HOCTh IOTEHLHUANOB,
3JIEKTPOJBIDKYIIAsl CWJIA, CHJIa TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, AJIEKTPUYECKas
€MKOCTb INUIOCKOI0 KOHAECHCATOPa, CONPOTUBIICHUE Y4acTKa LENU C IOCIEA0BATEIbHBIM
U TApaJUIeJIbHbIM COCIUHEHHEM PE3HCTOPOB, DSHEPrUs  AJIEKTPUYECKOrO  MOJIsA
KOH/JIEHCATOopa;

e OOBSICHITH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHUI: MEXaHUYECKOE JABUKEHUE,
TEIIOBOE JIBUKEHUE YACTHUIl BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBH)KEHUE,
mubdy3us, ucnapeHue, KHUIIEHWE W KOHJEHCallMsl, IUIaBJIeHHE M KpUCTAJUIM3alus,
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HalpaBJIECHHOCTh  TEIUIONepedaun,  dBJEKTpu3alus  Tell, HSKBUIOTCHIHAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

e TPOBOJIUTH MCCIIEOBAHUE 3aBHCHUMOCTU OJHON (PU3UYECKOW BEIMYUHBI OT JAPYroil ¢
UCIIOJIb30BAHUEM INPSIMBIX M3MEpPEHUH, MpU 3TOM KOHCTPYHUPOBaThb YCTaHOBKY,
(duKCUpoOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIWYMH B BUJE
rpadgukoB ¢ y4€ToM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEHUMN, [eNaTh BBIBOABI I10
pe3ynbTaTaM UCCIIEI0BAHMS;

e TMPOBOJIUTH KOCBEHHbIE H3MEPEHUsS (U3MUECKUX BEJIUYUH, IPH OSTOM BBIOHPATH
ONTUMAIIBHBIA METOJl HM3MEpEHHs, OLEHUBATh aOCOJNIOTHBIE M  OTHOCHTEJbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

e IPOBOJUTH ONBITHI 110 MPOBEPKE MPEAIOKEHHON T'MIIOTE3bI: IUIAHUPOBATH IKCIIEPUMEHT,
coOuparh dKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJYUYECHHBIE PEe3yJbTaThl U
JleraTh BBIBOJ O CTATyCe MPEMJIOKEHHON TUITOTE3BI;

e coOmonaTh MpaBWia 0€30MacHOr0 TpyJda MPH MPOBEACHUM HCCIEAOBAHUNH B paMKax
y4eOHOro HKCIEPUMEHTa, IMpakTUKymMa U Y4eOHO-HCCIEA0BaTENbCKOM U IPOEKTHON
JESTENIbHOCTH C MCIHOJb30BaHUEM HM3MEPUTEIbHBIX YCTPOMCTB M 1a00paTOpHOTO
000pyI0BaHNS;

e pemiath pacu€THBIC 33J]a41 C SIBHO 33JJaHHOW U HESIBHO 33/IaHHON (hU3MUECKOI MOJIENbIO:
Ha OCHOBaHWUM aHajdM3a YCJIOBHS OOOCHOBBIBAaTH BBIOOpP (DU3MYECKON MOJEIH,
OTBeuarolleil TpeOoBaHUAM 3aJauM, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyJaThl (U3WYECKUX TEOPUA TPU HCIOJIH30BAHUM MATEMAaTHYECKHX METOJIOB
pemieHuss 3agad, IMPOBOAUTH pacy€Tbl HA OCHOBAHMM HMMEIOUIUMXCS  JIaHHBIX,
AQHAJIM3HUPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METO/IbI PEIIECHUS C YYETOM IOJIY4ECHHBIX
pEe3ynbTaTOB;

e pemaTth Ka4eCTBEHHbIE 3a/lauM, TpeOyrollue NMPUMEHEHUs 3HAaHUM U3 pa3HbIX pa3zesioB
Kypca (U3MKH, a TakKe WHTErpanud 3HAHUN W3 JAPYTUX MPEAMETOB €CTECTBEHHO-
HAay4HOTO IMKJA: BBICTPAauMBaTh JIOTMYECKYIO IIEMOYKY pACCYKICHUH C ONOpOM Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

e HCIOJIB30BaTh TEOPETUUECKHE 3HAHUA i1 OOBSCHEHHS] OCHOBHBIX MPHHIMIIOB PaOOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKHUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB,;

e TPUBOAUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE TIPOLIECCOB OKPYXAIOIIEro MHUpPA, B pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

e  aHAJIM3UPOBATH U OIICHUBATH MOCIEICTBUS OBITOBOU M MPOU3BOJACTBEHHON E€ATEIHbHOCTH
YeJIOBeKa, CBSI3aHHOM C (U3MUECKMMM @IpoleccaMM, C MO3UMLUN SKOJIOrMYeCKON
0e30MacHOCTH, TMPEACTABICHUI O palOHaIbHOM MPHUPOAONOIB30BAHNU, a TaKXKe
pa3yMHOM UCIOJb30BAHUM JIOCTH)KCHUN HAyKH M TEXHOJOTHM UIA JajJbHEUIIEro
pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

e TPUMEHSATH pa3iMyHble crocoObl paboThl ¢ MH(popManyend GU3NIECKOro COAEepHKaHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HMH(DOPMAIIMOHHBIX  TEXHOJOTHH, TIPH  OTOM
UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU ISl TIOWCKA, MepepadOTKU
U TPEIbSABICHUS Y4eOHOW M HaydyHO-MIOMYISPHONW WH(GOPMAIUU, CTPYKTYPUPOBAHUS U
MHTEpIpeTaluu WHOOPMALUK, TOJYYEHHOW W3 PazIUYHBIX HMCTOYHUKOB, KPUTHUECKH
aHAJTM3UPOBaTh TOJIy4aeMyl0 HMH(OpMAaIMI0 U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HaHUMN, TaK U Ha OCHOBE aHaJlM3a UCTOYHHKA HH(OpMaLINK;

e TPOABISATH OPraHU3ALMOHHBIE W  TO3HABATENbHBIE YMEHHS CAMOCTOSTEIBbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHUI B MpOIECCEe BHINOJHEHUS TMPOEKTHBIX M Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

e paboTaTh B TPyINIE C HUCHOJHEHHUEM Ppa3IUYHBIX COLUAIBHBIX pPOJIeH, MIaHUPOBATh
paboTy TpyNmbl, palMOHATBHO paCHpPEleNsiaTh JeATEIbHOCTh B  HECTaHAAPTHBIX
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CUTyalUsAX, aJeKBaTHO OLICHUBATH BKJIAJ KAXKJIOTO M3 YYaCTHHUKOB I'PYIIIBI B pELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

e TMPOSBIATH MOTHBALMIO K Oyaymed npodecCHOHATbHONW — JESTENbHOCTH IO
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K konmy oOyuenust B I1 knacce npeaMeTHbIE pe3yiabTaThl HAa YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

e IIOHHMMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COLIMATbHOM 1 3THYECKOM
chepax IeATETBHOCTH 4YeNOBEKa, POlb U MECTO (PU3MKH B COBPEMEHHON Hay4yHOU
KapTUHE MHpA, pPOJb ACTPOHOMHMHM B IIPAKTHYECKOM [JEATEIBHOCTH 4YEJIOBEKa M
JAJIbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HaYECHUE ONMCATEIbHOH,
CHUCTEMaTHU3UPYIOMIeH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKOW (YyHKIMK (uznueckon
TEOpUU — DBJEKTPOAMHAMUKH, CIELHUAIbHOW TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uku, ponb ¢uznveckoil Teopun B (HOpPMUPOBAHMM NPEACTaBICHUN O (U3NYECKOH
KapTHHE MHUpPa, MECTO (PHU3MUECKOW KapTUHBI MHUpa B OOIIEM pSAYy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

e pa3IMYaTh yCIOBUS MPUMEHHMOCTH MOJENeH (U3MUECKUX TN U MPOLECCOB (SBICHUIN):
OIHOPOAHOE DJJIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE IIOJIA, TapMOHUYECKHE
KOoJIeOaHUsI, MAaTEeMAaTUYeCKUH  MAasTHUK, HICAIbHBIH  TNPYXKHHHBIA  MasSTHHK,
rapMOHUYECKHUE BOJIHBI, WJEaJIbHBIN KOJIeOaTeNbHbIH KOHTYpP, TOHKas JIMH3a, MOZEJeH
aToMa, aTOMHOT0 si/ipa U KBAaHTOBOM MOJIEJIH CBETA;

e pa3inyarh YyciIoBHUA (IpaHMIbI, O0JACTH) HPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHMMATh BceoOUmMiA xapakTep (yHIAaMEHTaIbHBIX 33aKOHOB M OTPAaHUYCHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBICHATH BJIEKTPOMArHUTHBIE IPOLIECCHI M SIBICHUS, HCIOJB3YS
OCHOBHBIE TIOJIOKEHUS M 3aKOHBl DJJIEKTPOJUHAMUKMA M CIECLHMAIBHOW TEOpPHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUs 3JEKTPUUYECKOro 3apsna, cuia Amrepa, cuia
JlopeHnia, 3akOH JJEKTPOMAarHUTHOM MHAyKIuM, mpaBwio JleHna, cBsass OJC
CaMOMHIYKIUHU B AJIEMEHTE 3JIEKTPUUECKOMN IETH CO CKOPOCThI0 M3MEHEHUS CUJIbI TOKa,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

e AHAJIM3HUPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCH U SIBICHUS, MCIIOJIb3YS MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa a1 ¢Gotorddekra, MepBblii U BTOPOH
noctynarsl bopa, mpuHUMIT COOTHOLIEHHsI HeompenenéHHocTel I'eiizenOepra, 3aKOHBI
COXpaHEHHUsI 3apsIOBOTO M MAacCOBOTO YMCETI U SHEPIHMM B SACPHBIX PEAKIUSAX, 3aKOH
PaMOaKTUBHOTO pacraja);

e ONUCHIBATh (DHU3MUECKHE MPOLECCHl U SBJICHUS, UCIIONb3Ysl BEIUUYMHBI: HAMPSKEHHOCTH
IIEKTPUYECKOTO T0JIs, OTEHIMAI JIEKTPOCTATUYECKOTO TOJIsI, pa3HOCTh MMOTEHIINAJIOB,
JEKTPOABIKYIAs CUJIa, WHAYKLIHWS MAarHUTHOTO TOJS, MarHUTHBIA TOTOK, CHJIa
AmMriepa, UHIYKTUBHOCTb, 3JIEKTPOJABIKYIIAs CHJIAa CAMOUHIYKIINH, SHEPTUS MarHUTHOTO
M0JIsl POBOJIHUKA C TOKOM, PEISTUBUCTCKUIN UMITYJIbC, MTOJIHASA SHEPIHsl, JHEPT Ul TOKOS
CBOOOJHOW YacTHUIIBI, PHEPTUs U HMMIIYJIbC (OTOHA, MAacCCOBOE YHMCIO M 3apsi sjpa,
SHEPrus CBA3U A]Ipa;

e OOBSACHATH OCOOEHHOCTH TMPOTEKaHWs (UINYECKUX SIBJICHHH: 3JIEKTpOMarHuTHas
UHAYKINS, CAMOMHAYKIIMS, pe30HAHC, MHTepdepeHlHsl BOJH, TUGPAKIUs, AUCIEPCHS,
NOJIHOE BHYTpEHHee oTpakeHue, (oTosnekTpudeckuil a3¢pdext (hotorddexr), anvda- u
Oera-pacmazsl saep, raMMa-u3iydyeHue siaep, (pU3ndeckue NPUHIUIBI CHEKTPATbHOTO
aHanmu3a ¥ paboThI J1a3epa;
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e OMNpENeNsITh HaNpaBJICHUE WHIYKIWM MArHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunbl JIopeHia;

e CTPOUTh H300paKEHUE, CO3/aBaeMOE€ IUIOCKHM 3€pPKaJioM, TOHKOW JIMH30H, U
PacCUMTBIBATh €TI0 XAPAKTEPUCTHUKH;

e TPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE IOHATUS, TEOPUU M 3aKOHBI IS
aHayM3a U 00BsACHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOAIINX B 3BE3IaX, B 3BE3AHBIX
CUCTEMaX, B MEKTAIAKTHYECKON Cpesie; JBIKEHUS HEOCCHBIX TEN, IBOJIIOIMU 3BE3I H
Bcenennoii;

e TMPOBOJUTH HCCICIOBAHUE 3aBUCHMOCTEH (DU3MUECKUX BEIWYHH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHHH, IIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAC TpaduKoB ¢ yd&€TOM
a0CONIOTHBIX ~ TOTPEUIHOCTEH  M3MEpeHWi, JeNnaTh BBIBOJABI IO  pe3yjbTaTam
HCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MUECKUX BEJIWYUH, IPH 3TOM BBIOMpPATH
ONTUMAIBHBIA METOJT HW3MEPEHMs, OLICHUBATh AaOCOJIOTHBIE W  OTHOCHUTEIIbHbBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

e TIPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh dKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJINU3UPOBATh MOJTYYEHHBIC PE3YJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

e  ONKCHIBATH METO/IbI IOJYUYEHHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHMIA;

e coOmrofaTh mpaBmwia 0€30MacHOrO TpyJa IMPHU MPOBEACHUU HCCIEAOBAaHUN B pamMKax
yu4eOHOr0 HKCINEPUMEHTa, MPaKTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM W MPOEKTHON
JESATETbHOCTH C HCIOJB30BaHUEM HW3MEPUTEIBHBIX YCTPOHCTB U JaOOPATOPHOTO
000pyI0BaHUs;

e pemarh pacuy€THHIC 3a]]a4d C SIBHO 33JaHHOW W HESBHO 3aJIaHHOUN (DPU3MYECKON MOJIEIBIO:
HA OCHOBaHMM aHajW3a YCJIOBHUS BbIOMpATh (UBNYECKHUE MOJENU, OTBEYAIOIIHe
TpeOOBaHUSAM 3aJla4, NMPUMEHSITh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTU U TIOCTYJIATh
bu3nYeCKUX TEOpUi MPH HCIOIB30BAHUU MaTEMaTHYECKHMX METOAOB pEIIeHHs 3ajad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHATM3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YIIHTATOB;

e pelaTh KauyeCTBEHHBIC 3aJa4M, TPeOyIomue MPUMEHEHUs 3HAHUM W3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TakKe WHTETpalii 3HAHUM M3 JAPYrUX MPEAMETOB E€CTECTBEHHO-
HAay4yHOTO IHMKJA: BBICTPAauMBaTh JIOTMYECKYIO IIEMOYKY PACCYKICHUH C ONOpOM Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

e  HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHHUS OCHOBHBIX NMPUHIIUIIOB PAaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

e TIPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0O MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHH;

e aHAJTM3UPOBATH U OIICHUBATH MOCIECTBUS OBITOBOM U MPOU3BOICTBEHHOU JIEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TIPOIECCaMU, C TO3HMIMK JKOJOTUYECKOU
0e30MacHOCTH, TMPEACTABIEHUH O pAIMOHATBFHOM MPHUPOAOIOIB30BAHUN, a TaKKe
pPa3yMHOM HCIOJb30BaHUHU JOCTMKEHHI HAyKW W TEXHOJOTHM I JajdbHEWIIEero
pa3BUTHS YETIOBEUYECKOT0O O0IIEeCTBa;

e TPUMEHATH pa3iMyHble crocoObl paboThl ¢ MH(popManend GU3NIECKOro COAEepHKaHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX  HMH(DOPMAIMOHHBIX  TEXHOJOTHUH, TMPU  ITOM
HCIIOJIh30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTUH I TOWCKa, TIEpepadoTKH
U TPEIbSABICHUS Y4eOHOW M HAayYyHO-TIOMYISPHONW WH(GOpPMAIUU, CTPYKTYPUPOBAHUS U
WHTEpIpeTanuy UHGOPMAINH, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
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aHAJTM3UPOBATh TOJTy4aeMyl0 HMH(OpMAIMIO M OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOYHUKA HH(DOpMAIH;

e TMPOSBIATH OPraHU3allMOHHBIE ¥  TIO3HABATENbHBIE YMEHHS CaMOCTOSATEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHWH B MPOLECCE BBIMOJHEHUS TPOCKTHBIX M Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

e paboTaTh B TpPYyNIE C WCIIOJHEHHEM pPAa3JIMYHBIX COIHUAIBHBIX POJICH, TUIAHUPOBATH
paboTy Tpynmbl, palHOHAIBHO pAacCIpeleNiaTh JAEATENbHOCTh B  HECTaHIAPTHBIX
CUTYyallUsX, aJCKBaTHO OLICHWUBATh BKJIAJ KAXKIOTO M3 YYACTHHKOB TPYIIBI B PEUICHHE
paccMaTpuBaeMoid MPOOIIEMEI;

e TMPOSBIATH MOTHBALMIO K Oyaymed npodecCHOHATbHOW  JESTEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HauvMeHoBaHUE pa3gesioB U TeM

KosimyecTBO 4acoB

JneKTpoHHbIE (IIUPPOBHIE)

n/m IpOTrpaMMbl Bcero | KoHTpoJsibHBIE [IpakTHyeckue obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI

Pasgen 1. HAYUYHBIY METO/J IO3HAHUSA IPUPOIbI

1.1 | Hay4HbIM MeTO/ NO3HAHUSA IPUPO/bI 6 Bu6auoTteka [JOK
https://m.edsoo.ru/f16b68d7

WToro no pasgeny 6

Paspen 2. MEXAHUKA

2.1 KunemaTtuka 10 1 buobanoreka LIOK
https://m.edsoo.ru/f16b68d7

2.2 | luHaMmuka 10 bu6bsunoreka IJOK
https://m.edsoo.ru/f16b68d7

2.3 | CTaTuka TBEpJAOro TeJsa 5 1 bubsaunoteka [JOK
https://m.edsoo.ru/f16b68d7

2.4 | 3aKOHBI COXpaHEHUS B MeXaHUKe 10 1 Bu6auoTteka LJOK
https://m.edsoo.ru/f16b68d7

WToro no paspeny 35

Pasgen 3. MOJIEKYJIAPHAA PU3UKA U TEPMOJWMHAMUKA

3.1 | OcHOBBI MOJIEKYJIIPHOKHMHETUYECKOU 15 1 BubsnoTeka LIOK
TEOpHUHU https://m.edsoo.ru/f16b68d7
3.2 TepmoguHamuka.TernsoBble MallUHBI 20 1 Bbubanoreka LIOK
https://m.edsoo.ru/f16b68d7
3.3 ArperaTHble COCTOSIHUA BelleCTBa. 14 1 Bbubanoreka LIOK
@a3o0Bble nepexoabl https://m.edsoo.ru/f16b68d7
UToro no pasgeny 49
Paspaen 4. 3JIEKTPOAUHAMUKA
4.1 JJIeKTpUYecKoe 1noJie 24 1 Bu6auoTteka LJOK
https://m.edsoo.ru/f16b68d7
4.2 [IoCTOSIHHBIN 3JIEKTPUUYECKUU TOK 24 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/f16b68d7
4.3 | TokM B pa3JIMYHbBIX CpeJiax 6 bubsaunoTeka [JOK
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‘ ‘ https://m.edsoo.ru/f16b68d7
HToro no pasgeny 54
Pazges 5. PU3UYECKUA MIPAKTUKYM
5.1 | ®usuyeckuil NpaKTUKYM 16 16 Bbu6auoTteka [JOK
https://m.edsoo.ru/f16b68d7
WToro no pasgeny 16
PesepBHOe BpeMa 10 Bu6auoTteka [JOK
https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 170 16
[TPOT'PAMME
11 KIIACC
Ne | HaumeHOBaHMe pa3/ie/ioB U TEM IPOrPaMMbl KosinyecTBO 4acoB JdyeKkTpoHHbIE (UPPOBLIE)
n/m Bcero | KontposibHble | I[lpakTuyeckue o6pasoBaTe/bHble PeCypChl
paboThI paboThI
Pasgen 1. 3JIEKTPOAUHAMHUKA
1.1 | MarHuTHoOe 10Jie 14 bubaunoTteka LHIOK
https://m.edsoo.ru/39859ef1
1.2 | ds1leKTpOMarHMTHas UHAYKUUS 13 1 bu6saunoTeka [JOK
https://m.edsoo.ru/39859ef1
HToro no pasgeny 27
Paspen 2. KOJIEBAHUA U BOJIHBI
2.1 | MexaHuYecKHe KoJieOaHUs 10 bubaunoreka LIOK
https://m.edsoo.ru/39859%ef1
2.2 | JJIeKTpOMarHUTHbIE KOJiebaHUs 15 bu6saunoTeka [JOK
https://m.edsoo.ru/39859ef1
2.3 | MexaHUYecKue U 3JIEKTPOMarHUTHbIE 10 1 BbubauoTteka LIOK
BOJIHbI https://m.edsoo.ru/39859ef1
2.4 | OnTuKa 25 1 bubaunoreka LIOK
https://m.edsoo.ru/39859ef1
UToro no pasgeny 60
Paszen 3. 0OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJ/JBHOCTH
3.1 | OcuoBr1 CTO 5 1 bubaunoTteka LIOK
https://m.edsoo.ru/39859ef1
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HToro no paszgeny

Paspnes 4. KBAHTOBAA PU3UKA

4.1 | KopnyckyJIIpHO-BOJIHOBOH Jya/Iu3M 15 bubauoTteka LJOK
https://m.edsoo.ru/39859ef1
4.2 | ®usuka aTroMa 5 bubsaunoTteka [JOK
https://m.edsoo.ru/39859ef1
4.3 | ®u3rKa aTOMHOTIO f/ipa U 3/IeMEeHTapHBIX 5 bubaunoTteka LJOK
YacTHUI] https://m.edsoo.ru/39859ef1
WToro no pasgeny 25
Paspen 5. 3JIEMEHTbBI ACTPOHOMHWHU U ACTPODPU3UKHU
5.1 | 3sieMeHTbl aCTPOHOMHHU U aCTPOPU3UKHU 12 bu6bsaunoTteka [JOK
https://m.edsoo.ru/39859ef1
HToro no pasgeny 12
Pasgen 6. PUSUYECKHI NPAKTUKYM
6.1 | ®u3MYeCKHU NPAKTUKYM 16 16 bu6saunoTeka [JOK
https://m.edsoo.ru/39859ef1
WToro no pasgeny 16
Pasgen 7. OBOBIIAIOIIEE IOBTOPEHUE
7.1 | CucremaTusanusa U 06061eHHUe 15 bubaunoTteka LIOK
npeJIMETHOI0 Co/iep>KaHHus U OTbITA https://m.edsoo.ru/39859ef1
JlesITeJIbHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHUH Kypca ¢usuku 10 - 11 kyaccoB
WToro no pasgeny 15
PezepBHOe Bpems 10 bu6saunoTeka [JOK
https://m.edsoo.ru/39859%ef1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 4 16
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Hata JJ1IeKTpOHHbIE IUPPOBbIE
n/mo Bcero | KouTposbnble | [IpakTudyeckue | H3y4eHHUH 06pa3oBaTe/IbHbIE PECYPCHI
paboThl paboThl
1 dusuka - pyHamMeHTalbHasA HayKa O 1 01.09.2025 | bubauoTteka LJOK
npupoje https://m.edsoo.ru/1beef346
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2 Hay4HbIl MeTO/ TO3HAHUSA U METO/AbI 02.09.2025 | bubaunoTteka LIOK
vccieloBaHus GU3UYECKUX SIBJEHUMN https://m.edsoo.ru/3a7fde29
3 JKCIepUMEHT U TeopHUs B IIpoLiecce 03.09.2025 | bubsauoreka LIOK
no3HaHus npupoabl. HabstoaeHue u https://m.edsoo.ru/34c49931
JKCIIEpUMEHT B pU3HUKe
4 Cnoco6bl u3MepeHUs PU3NUECKUX BEJTUYMH 03.09.2025 | bubsauoreka LIOK
https://m.edsoo.ru/ca2def03
5 AGcCoII0THAsA U OTHOCHUTEIbHASA 05.09.2025 | bubanoreka JOK
NOTPEIIHOCTH U3MePEeHUN QU3UUECKUX https://m.edsoo.ru/7f18fda3
BEeJINYUH
6 MogenvpoBaHue B pusurke. Posib U MecTo 08.09.2025 | bubaunoTteka LIOK
¢u3uky B GOpMUPOBAHUMU COBPEMEHHOM https://m.edsoo.ru/eabbded1
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKON
JeATeJbHOCTH JIIoJeN
7 MexaHnuueckoe JBHxeHHe. CUCTEMA OTCYETa. 09.09.2025 | bubaunoTteka LIOK
OTHOCUTENIBHOCTb MEXaHUYECKOTO https://m.edsoo.ru/e9a52f02
JiBr>KkeHus. [IpsiMas 1 obpaTHas 3aza4yu
MeXaHUKHU
8 Pasuyc-BeKTOp MaTepUaJbHOU TOYKH, €ro 10.09.2025 | bu6auoTeka LIOK
NPOEKLIMU HA OCU KoopAUHAT. TpaeKTopus. https://m.edsoo.ru/30a108a5
[lepememienure. CKopocTb. UX npoeKuu Ha
OCH KOOpJAMHAT
9 PaBHOMepHOE NPSIMOJINHEWHOE JBUXKEHHE. 10.09.2025 | bubauoTteka [JOK
['paduyeckoe onrcaHve paBHOMEPHOTO https://m.edsoo.ru/89ba7190
NpPSMOJIMHEMHOTO BUKEHHUS
10 | CnoxeHue epeMeleHUN U CKOPOCTEN. 12.09.2025 | bubauoTteka JOK
Pemenue 3asa4 https://m.edsoo.ru/761d18aa
11 | HepaBHOMepHOe ABUKeHHEe. MIrHOBEHHas 15.09.2025 | bu6auoTeka LIOK
CKOpOCTbh. YckopeHue. [IpamMosinHeiHOe https://m.edsoo.ru/a99549a7
JIBI>KEHME C IOCTOSIHHBIM YCKOPEHUEM
12 | F'paduyeckoe onvcaHve NPSIMOJUHENHOIO 16.09.2025 | bubauoTeka LJOK
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
13 | CBo6oaHOE MajeHUe. YCKOpeHHe CBOOOHOTO 17.09.2025 | bubauoTteka [JOK
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naZieHus1. 3aBUCUMOCTb KOOPAHUHAT,
CKOPOCTH, YCKOPEHHS OT BpEMEHH U UX

https://m.edsoo.ru/f738109c

JKBUBAJICHTHOCTb 'PAaBUTALMOHHOMN U
MHEpPTHOMN MacChl

rpaduku
14 | [IBr>xeHUe TeJsia, GPOIIEHHOTO MO/ YIJI0M K 17.09.2025 | bubauoTeka LJOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
15 | KpuBosinHelHOe JiBKeHUe. [|BUKEHUE 110 19.09.2025 | bubauoTteka IJOK
OKPY>KHOCTH. YTJIOBasl U JIMHEeNHas https://m.edsoo.ru/33196fbe
ckopocTs. [lepuof v yactoTa.
lleHTpOCTpeMUTENLHOE U MTOJIHOE YCKOPEHHe
16 | KoHnTpoJsibHast paboTa 1o TemMe 22.09.2025 | bubauoTteka LJOK
"KuHematunka" https://m.edsoo.ru/1242f32e
17 | llepBsbiii 3ak0oH HbloToHa. UHepLHaibHbIE 23.09.2025 | bubsauoreka LIOK
cucTeMbl oTcyéTa. [[puHIMI https://m.edsoo.ru/5a9e4a64
OTHOCUTEJIbHOCTHU ["anunies.
HenHepuyaibHble CUCTEMBI OTCYETA
18 | Cuna. PaBHOAeMcTBYIOLIAsA cuJia. Bropoi 24.09.2025 | bubauoTteka LJOK
3akoH HproToHa. Macca https://m.edsoo.ru/141d3837
19 | B3aumogerictBue Tes. TpeTruit 3aKoH 24.09.2025 | bubaunorteka LIOK
HbroToHa https://m.edsoo.ru/57dba505
20 | [lpuHuMO cynepno3uuuy cuj. Pelienue 26.09.2025 | bubauoTeka LIOK
3a/1a4 HAa IpUMeHeHHe 3aKoHOB HploTOHa https://m.edsoo.ru/bdf997fb
21 | 3aKOH BCEMUPHOTO TATOTEHHS. 29.09.2025 | bubaunoTteka [JOK

https://m.edsoo.ru/9aba2b0a

MCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMMYecKas CKOpocThb. 3aKoHbI Kensiepa

22 | Cujia TSXKEeCTHU U yCKOPeHHe CBOOOJHOTO 30.09.2025 | bubauorteka LIOK
naJeHusd https://m.edsoo.ru/22757f26
23 | /IBxkeHHe HeOeCHBIX TeJl U UX 01.10.2025 | bubaunoTteka LIOK

https://m.edsoo.ru/11abfa0a

24 | Cuna ynpyroctd. 3akoH ['yka. Bec Tesia 01.10.2025 | bubauorteka LIOK
https://m.edsoo.ru/0ae2cd84
25 | Cuna tpenus. [Ipupoja v BUABI CUJ TPEHUS. 03.10.2025 | bubauoTeka LJOK
JIBH>KeHME B XKUJKOCTH U rase € y4€TOM https://m.edsoo.ru/1fa86499
37
[lokymeHT co3aaH B anekTpoHHon copme. Ne 59 ot 11.09.2025. icnonHutens: MuTptokoBa E.M. B I/IEKTPOHHbBINA
CTpaHvua 37 13 86. CTpanuua cosgana: 11.09.2025 08:19 =¥ TATAPCTAH


https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499

CUJIbI CONPOTUBJIEHUS CpeJibl https://m.edsoo.ru/2cb29676
26 | [laByieHue. 'uapocTaTruyeckoe JaBJeHUe. 06.10.2025 | Bubanoreka JOK
Cusa Apxumena https://m.edsoo.ru/a28aa7ad
27 | A6comoTHO TBepZoe Teo. [locTynaTenbHoe 07.10.2025 | bubsnoreka LJOK bubanoTreka
Y BpallaTeJbHOE JBUXXEHHE TBEPJOro TeJa LHOK
https://m.edsoo.ru/2b95d57e
28 | MoMeHT cUJ/Ibl OTHOCUTEJIBHO OCH BpallleHUS. 08.10.2025 | bubaunoTteka LIOK
[l1e4o cusbl https://m.edsoo.ru/653d3459
29 | CioxeHHe CUJI, IPUJIOKEHHBIX K TBEPLOMY 08.10.2025 | bubsauoreka LIOK
Teay. LleHTp TsXKecTH Tesa. YCJI0BUSA https://m.edsoo.ru/9aa79a7d
paBHOBecHs TBepAOro Tesa. Busbl
paBHOBECHS
30 | Pemenue 3a1a4 10.10.2025 | bubauoTeka [JOK
https://m.edsoo.ru/dclcaac0
31 | KonTposbHas pa6boTa no teme "/lnHaMHKa. 13.10.2025 | bubauoTeka LJOK
CraTuka TBepAaoro teaa" https://m.edsoo.ru/9f5a574c
32 | UMmnysbc MaTepualbHON TOUYKH, CUCTEMBbI 14.10.2025 | bu6bauoTeka LIOK
MaTepHaIbHbIX TOYeK. LleHTp Macc cucTeMbl https://m.edsoo.ru/4bb8294b
MaTepHaJIbHbIX TOYeK. TeopeMa 0 IBUKEHUHU
IeHTpa Macc
33 | UMnyJsibc cu/Ibl M MU3MEHEHMe UMITYJIbCa TeJla. 15.10.2025 | bubauoTeka LIOK
3aKOH coXpaHeHUs1 UMMy ibca. PeakTHUBHOE https://m.edsoo.ru/13f0a221
JIBIDKEHU E
34 | MoMeHT MMIIyJ/IbCa MaTepHUAJIbHON TOYKH. 15.10.2025 | bubauoTeka LIOK
[IpencTaBieHre 0 COXpaHEHMU MOMEHTA https://m.edsoo.ru/d6532eb9
MMIYJbCA B IIEHTPAJbHbIX MOJISX
35 | Pemenue 3aa4 17.10.2025 | BubauoTeka [JOK
https://m.edsoo.ru/f7706d63
36 | PaboTa cuJibl Ha MaJIOM U Ha KOHEYHOM 20.10.2025 | BubaunoTteka LIOK
nepeMeuieHuu. 'padpuryeckoe https://m.edsoo.ru/913974c7
npezacTaBJeHre paboThbl CUJIbl. MOIIHOCTD
CUJIbI
37 | Kunetuyeckas sHeprus. Teopema 06 21.10.2025 | BubaunoTteka [JOK
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M3MeHEHUU KUHETUYeCKOU SHEPTUHU https://m.edsoo.ru/9a5e2e74
MaTepUaJIbHOU TOYKHU
38 | [loTeHMa/ibHbIE U HENTOTEHIMa/IbHbIE CUJIBI. 22.10.2025 | bubaunorteka LIOK
[loTeHuManbHasa sHeprud. Bropas https://m.edsoo.ru/554bafcc
KOCMHYecKasi CKOpOCTb
39 | TpeTbs KocMHUUYeCKas CKOPOCThb. CBA3b 22.10.2025 | bubauoreka LIOK
pPaboThI HEMOTEHIMAJTbHBIX CUJI C https://m.edsoo.ru/f57b4e01
M3MeHeHVeM MeXaHW4eCKON IHepruu
CUCTEeMBI TeJl. 3aKOH COXpPAaHEeHHUA
MeXaHHU4YeCKOM SHePTrUU
40 | Yopyrue u Heynpyruve CTOJIKHOBEHHUS. 24.10.2025 | bubauoTteka LJOK
YpaBHeHue bepHysu f1g ueasbHON https://m.edsoo.ru/f30f43b6
KUJKOCTHU
41 | KoHTposibHas paboTa 1o TeMe "3aKOHBI 07.11.2025 | bubauoTeka LIOK
COXpaHeHHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
42 | Pa3BuTHE NpeAcTaBJeHUN 0 IpUpoOe 10.11.2025 | bu6bauoreka LIOK
TenoTbl. OcHOBHBIE nosoxeHuss MKT. https://m.edsoo.ru/b0a4445f
JAuddysusa. BpoyHOBCKOe BHKEHHUE
43 | CTpoeHue ra3o06pa3HbIX, XKUAKHUX U 11.11.2025 | bu6auoTeka LIOK
TBepAbIX TeJl. XapaKTep JABUXKEHUA U https://m.edsoo.ru/c44d02e2
B3aMMO/JeMCTBUS YaCTUL] BelleCTBa
44 | Macca u pasMepbl MOJIEKYJ (ATOMOB). 12.11.2025 | bu6auoTeka LIOK
KosimyectBo Belectsa. [loctosHHas https://m.edsoo.ru/c5b72ab7
ABorazipo
45 | Temneparypa. TensioBoe paBHoBecHue. lllkana 12.11.2025 | bu6auoTeka LIOK
Lleanbcusa https://m.edsoo.ru/0070d493
46 | PemeHue 3amau 14.11.2025 | bubauoTeka [JOK
https://m.edsoo.ru/1531aba5
47 WUpeanbHbid ra3. [a30Bble 3aKOHBI 17.11.2025 | BubauoTeka IJOK
https://m.edsoo.ru/1deb2367
48 | YpaBHeHue MeHjeneeBa-KnanerpoHa. 18.11.2025 | bubsauoTeka LIOK
Pemenue 3agay https://m.edsoo.ru/8d12c328
49 | AbcosroTHasg TeMnepaTtypa. 3akoH JlajibToHa 19.11.2025 | bubauoTeka LIOK
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https://m.edsoo.ru/14e02d1f
50 | U3onpouecchl B UaeabHOM rase c 19.11.2025 | bubsaunoTteka LJOK
NOCTOSIHHBIM KOJIMYECTBOM BellleCTBa https://m.edsoo.ru/68878d51
51 | I'paduueckoe npeacTaBieHue 21.11.2025 | bubauoreka LIOK
M30MPOIEeCCOB: U30TEPMA, KU30X0pa, U306apa https://m.edsoo.ru/1344327b
52 | OcHoBHoe ypaBHeHHe MKT 24.11.2025 | bubauoreka LIOK
https://m.edsoo.ru/c8094721
53 | Pemenue 3a7a4 25.11.2025 | bubanoreka JOK
https://m.edsoo.ru/10265a05
54 | CBaA3b abCOIIOTHOW TEMIlEpPATyphbl 26.11.2025 | https://m.edsoo.ru/c38af875
TepMOJMHAMHUUYECKON CUCTEMBI CO CpeJHEN
KWHEeTHUYeCKOHN JHepruey nNocTynaTeJbHOro
TEeINJIOBOT0 ABWKEHHUS €€ YacTHUl]
55 | O6061meHHe U cMcTeMaTHU3aLysl 3HaHUH 110 26.11.2025 | bubauoTteka LIOK
TeMe "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 | KonTposbHas pa6oTa no Teme "OCHOBBI 28.11.2025 | bubauoTteka LJOK
MKT" https://m.edsoo.ru/13adad59
57 | TepMoarMHaMuyecKkasi cuicteMa. 3aJlaHue 01.12.2025 | bubaunoTteka LIOK
BHEIIHUX yca0BuH s T/l cucTteMbl. https://m.edsoo.ru/5f8d38a3
BHelllHHMe U BHYTpEeHHUE NTapaMeTphl.
[TapameTpsbl T/l cucTeMbI KaK CpeiHUEe
3Ha4YeHHS BeJIMYUH, ONMChIBAIOLUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
58 | HysieBoe Haya/10 TepMOJUHAMUKH. 02.12.2025 | bubsauoTteka LIOK
CamonpousBoJbHas pesakcanus T/l https://m.edsoo.ru/8ec512f0
CUCTEMBI K TENJIOBOMY PAaBHOBECHIO
59 | Mojgenb ujieasibHOrO rasa B TepMO/IMHAMHUKE. 03.12.2025 | bubauoTteka LIOK
Ycs10BUSA IPUMEHUMOCTH 3TOU MOJeJIU https://m.edsoo.ru/29355001
60 | YpaBHeHue MeHeneeBa-KianerpoHa u 03.12.2025 | bubsauoTteka LIOK
BbIpaXKeHUe JJ1sl BHYTPEHHEUN S9HEePTUHU https://m.edsoo.ru/ba1178d0
61 | BeipaxxeHue /i BHyTPEHHEUN SHEPTUU 05.12.2025 | BubaunoTteka [JOK
OJJHOATOMHOTO H/eaJIbHOTO rasa. https://m.edsoo.ru/ac5cacl5
KBasucTaTuyeckue U HeCTaTU4YeCKHE
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POLIECCHI
62 | dseMeHTapHas paboTa B TepMOAMHAMUKE. 08.12.2025 | bubaunoTteka [JOK
BeiuncieHue paboThl 0 rpaduKy npouecca https://m.edsoo.ru/741d5738
Ha pV-auarpamme
63 | Tensionepenaya Kak cnoco6 U3MeHeHHUs 09.12.2025 | Bubanoreka JOK
BHyTpeHHel aHepruu T/ cucteMnl 6e3 https://m.edsoo.ru/3d734561
coBeplIeHUs PaboThl
64 | KoHBek1 s, TeNJIONPOBOAHOCTD, U3JIyYeHHE 10.12.2025 | bubsaunoTteka LJOK
https://m.edsoo.ru/157b54cd
65 | KosmnmyecTBo TemaoThl. Tenai0éMKOCTh TeJia. 10.12.2025 | bubauoTeka IJOK
YaenbHas ¥ MoJisipHasi TEMJIOEMKOCTH https://m.edsoo.ru/7ba67355
BellleCcTBa. YAe/ibHasl TeNJ0Ta CTOpaHUs
TOIJINBA
66 | PacuéTt kosimyecTBa TEeNJOTHI [IPU 12.12.2025 | bu6bauoreka LIOK
TenJjonepesayde https://m.edsoo.ru/1db5ad4e
67 | IloHATHe 06 agrabaTHOM npolecce. [lepBbii 15.12.2025 | bu6bauoTeka LIOK
3aKOH TepMOJUHAMUKHU https://m.edsoo.ru/d8098824
68 | KosinyecTBO TEMJIOTHI M paboTa Kak Mepbl 16.12.2025 | bubauoTteka JOK
M3MeHeHUs BHyTpeHHel aHepruu T/| https://m.edsoo.ru/b047alcd
CUCTEMBI
69 | BTopo#i 3aKOH TEpMOJUHAMHUKHU JJiS 17.12.2025 | bubauoTteka [JOK
PaBHOBECHbBIX U HEPABHOBECHBIX MPOIECCOB. https://m.edsoo.ru/c6f4f464
Heo6paTUMOCTb NPUPOAHBIX MPOIECCOB
70 [IlpyHUMIIBI AeNCTBUSA TENJIOBBIX MAlllMH. 17.12.2025 | BubauoTeka IJOK
KI1J1 https://m.edsoo.ru/2e945513
71 | MakcumanbHoe 3HadyeHue KII/l. luka KapHo 19.12.2025 | bubauoTeka LIOK
https://m.edsoo.ru/fe3857b9
72 | Pemenue 3a1a4 22.12.2025 | bubauorteka LIOK
https://m.edsoo.ru/b3efal8b
73 | DKOJIOTUYEeCKHEe aclleKThbl UCII0JIb30BaHHUSA 23.12.2025 | bubaunoTteka [IOK
TeINJIOBbIX AiBUraTesiel. TensoBoe https://m.edsoo.ru/9867aaa7
3arpsisHeHUe OKpYKarollei cpejbl
74 | Pemenue 3a1a4 24.12.2025 | bubaunoTteka LIOK
41
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https://m.edsoo.ru/c8c70432
75 | O6061EeHHE U cMCTeMaTHU3aLysl 3HaHUH 110 24.12.2025 | bubanoreka JOK
TeMe "TepMoauHaMuka. TenaoBblie https://m.edsoo.ru/28d62b3f
MallWHbI"
76 | KoHTposibHas paboTa 1o Teme 26.12.2025 | bubauoTteka LJOK
"TepMoauHaMuKa. TensoBble MalIMHBI" https://m.edsoo.ru/1b6e26c5
77 | [lapoo6Gpa3oBaHUe U KOH/|EHCAllUS. 29.12.2025 | bubaunorteka LIOK
HcnapeHnue v KkuneHue. Y ieJibHas TenjaoTa https://m.edsoo.ru/6f8e6777
napoo6pa3oBaHus
78 | HachllleHHbIe 1 HeHAcChIleHHbIe Maphl. 30.12.2025 | bubauoTteka LIOK
KaudecTBeHHast 3aBUCUMOCTb IJIOTHOCTHU U https://m.edsoo.ru/f5c¢17d02
JlaBJIeHHS HACBIIIEHHOr 0 apa oT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00'bEMa
HACBIIIEHHOT 0 napa. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT J]JaBJIEHUS B
KUJKOCTHU
79 | BaaxxHocTb Bo3/iyxa. AGCOJIIOTHAsA U 12.01.2026 | bubauoTteka IJOK
OTHOCHUTeJIbHAs BJIAXKHOCTD https://m.edsoo.ru/30ebbb79
80 | Pemenue 3amau 13.01.2026 | bubauoTeka [JOK
https://m.edsoo.ru/18e95ff3
81 | Teéppnoe Teso. Kpuctaminyeckue u 14.01.2026 | bubauoTeka LIOK
amopQHble Tes1a. AHU30TPOIUS CBOMCTB https://m.edsoo.ru/20a88a03
KPHUCTAJIJIOB
82 | [lnaByieHUe U KpUCTALIM3aALMA. Y AeJbHAsA 14.01.2026 | bubauoTeka [JOK
TenJsoTa niasJjeHuss. Cy6anmManus https://m.edsoo.ru/6ee91e9f
83 | ledbopmanuu TBépAoro Tesa. PacTskeHue U 16.01.2026 | bubauoTteka JOK
cxkatue. Casur. Moayab HOHra. [Ipegen https://m.edsoo.ru/dalaab10
ynpyrux jebopmanui
84 | TensoBOe pacmiMpeHHe KUIKOCTEN U 19.01.2026 | bubauoTeka LIOK
TBEPJbIX TeJl. AHTAPMOHHW3M TEMNJI0BbIX https://m.edsoo.ru/7ba5edf2
KoJie6aHUM YaCTHI] BelljecTBa
85 | [Ipeo6pa3oBaHue 3HepPTUH B Ppa30BbIX 20.01.2026 | bubauoTteka LIOK
nepexojax https://m.edsoo.ru/97a0672f
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86 | YpaBHeHHUe Temn0BOro 6ajaHca 21.01.2026 | bubauorteka LIOK
https://m.edsoo.ru/ab1521fb
87 | Pemenue 3agau 21.01.2026 | bubaunoTteka LIOK
https://m.edsoo.ru/8ab7f40d
88 | [loBepxHOCTHOE HaTsKeHUe. KanuisspHbie 23.01.2026 | bubauoTteka LIOK
ABJieHUs. /laB/ieHUe 10 UCKPUBJIEHHOU https://m.edsoo.ru/b42f1f97
OBEPXHOCTBIO XKUAKOCTU. PopMmyna
Jlamiaca
89 | O6061IeHHe U cCHCTeMaTH3al U 3HaHUH 110 26.01.2026 | bubaunoTteka LIOK
TeMe "ArperaTHble COCTOSIHUS BellleCcTBa. https://m.edsoo.ru/0b52575c
da3oBble nepexobl”
90 | KonTpoJsbHas paboTa o TeMe "ArperaTHble 27.01.2026 | bubauoTteka LIOK
cocTosiHUsA BelecTBa. Pa3oBble nepexoapl” https://m.edsoo.ru/7dc2a739
91 | dseKTpu3alys TeJ U eé NPOsIBJIEHHUS. 28.01.2026 | bubaunoTteka LIOK
JdJyileKTpu4yecKuu 3apza. [Isa Buza https://m.edsoo.ru/1aff445f
3JIeKTpUYeCKUX 3apsaa0B. [[poBogHUKY,
JIM3JIEKTPUKU U NOJIYIPOBOJHUKH
92 | dneMeHTapHBIM 3JIEKTPUYECKUH 3apAL, 28.01.2026 | bubsaumoreka LIOK
3aKOH COXpaHeHUsI 3JIEKTPUUYECKOTO 3apsaaa https://m.edsoo.ru/f49afd24
93 BsaumogeiictBue 3apsaaoB. ToyedyHble 30.01.2026 | bubaunoTteka LIOK
3apsaabl. 3akoH KysioHa https://m.edsoo.ru/445b7746
94 | PemeHue 3aa4 02.02.2026 | bubaunoTteka LIOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 | nekTpuyeckoe noJie. Ero geiictBrue Ha 03.02.2026 | bubaunoTteka LJOK
3JIEKTpUYEeCKHUe 3apabl https://m.edsoo.ru/05c6bfal
96 | Hanps»k€HHOCTB 3/71IEKTPUYECKOTO MOJIS. 04.02.2026 | bubaunoTteka LJOK
[Ipo6HbI 3aps. JIMHUK HAPSXKEHHOCTH https://m.edsoo.ru/3dac6957
3JieKTpuyeckoro nosis. OqHopoaHoOe
3JIEKTPUYECKOE T0JIe
97 | lloTeHIUAIBHOCTD 3JIEKTPOCTATUYECKOTO 04.02.2026 | bBubaunoTteka LJOK
noJid. Pa3HoCTb NOTEHIMAJIOB ¥ HAlIps2KEeHUe https://m.edsoo.ru/80021447
98 | [loTeHMabHAs dHEPTUd 3apsa B 06.02.2026 | BubaunoTteka [JOK
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3JIeKTpocTaTu4yeckoM noJie. [loreHnuan https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOT0 M0JIs
99 | CBA3b HANPSAKEHHOCTH I0JI1 U Pa3HOCTHU 09.02.2026 | bubauoreka LIOK
NOTEHLMAJIOB JI 3JIEKTPOCTATUYECKOTO https://m.edsoo.ru/df7a6838
noJis
100 | [IpyHOMI CynepnO3ULMU 3EeKTPUIECKUX 10.02.2026 | bubauoTeka LJOK
noJier https://m.edsoo.ru/0Ocfe4a6c
101 | PemieHnue 3agay 11.02.2026 | bubsaunoTteka LJOK
https://m.edsoo.ru/5a582263
102 | [losie ToyeyHoro 3apsaza. [lose paBHOMepHO 11.02.2026 | bu6bauoreka LIOK
3apsi>KeHHOU ceprbl https://m.edsoo.ru/b297b5c3
103 | [Tosie paBHOMEPHO 3aPSHKEHHOTO 10 00'bEMY 13.02.2026 | bubauoTteka JOK
mapa. [losie paBHOMepHO 3apsKeHHOHU https://m.edsoo.ru/f7a665ee
6eCKOHEeYHO! MJIOCKOCTH
104 | [IpoBOJHUKHU B 3JIEKTPOCTATUIECKOM I10JI€. 16.02.2026 | bubauoTeka LIOK
YcsoBUe paBHOBeCHS 3apsi/IOB https://m.edsoo.ru/32405eab
105 | /lua/1eKTPUKH Y MOJYIPOBOJHUKH B 17.02.2026 | bubauoteka LIOK
3JIEKTPOCTAaTUYECKOM I10JIe https://m.edsoo.ru/060ebab5
106 | KonaeHncatop. JJIEKTPOEMKOCTb 18.02.2026 | bubauoTeka LIOK
KOH/ZIeHCaTopa. JJIeKTPOEMKOCTb IIJIOCKOTO https://m.edsoo.ru/845b4f73
KOH/JleHcaTopa
107 | llapasnsiesibHOE CoeIMHEHYE KOH/IEHCATOPOB 18.02.2026 | bu6auoTeka LIOK
https://m.edsoo.ru/d11e8ce7
108 | [TocnesoBaTe/ibHOE COeJUHEHHE 20.02.2026 | bubaunoTteka LIOK
KOH/IEHCaTOpPOB https://m.edsoo.ru/1e992920
109 | dHeprus 3apAKeHHOT0 KOHJeHCaTopa 24.02.2026 | bubauoreka LIOK
https://m.edsoo.ru/73a34f18
110 | Pemenue 3aga4 25.02.2026 | bubauoTteka LIOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 | /IBM>xeHHe 3apsi>KEHHOW YaCTULLbI B 25.02.2026 | bubauoTteka LIOK
OJHOPOJIHOM 3JIEKTPUYECKOM M0JIe https://m.edsoo.ru/8341d6ac
112 | Pemienue 3agay4 27.02.2026
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113 | O6061IEHMEe U cUCTEMATH3alMa 3HAaHUH IO 02.03.2026 | bubauoTteka LIOK
TeMe "JJIEKTpUUECKOe mnoJe" https://m.edsoo.ru/5752603f
114 | KonTpoJsibHas paboTa 1o TemMe 03.03.2026 | bubsaumoreka LIOK
"JieKTpUYecKoe noJie" https://m.edsoo.ru/cefe90e9
115 | Cuna Toka. [locToAsHHBIN TOK. Y C/10BUS 04.03.2026 | bubanoreka JOK
CYLLLeCTBOBAHUSA NOCTOSSHHOTO https://m.edsoo.ru/233311b5
3JIEKTPUYECKOr0 TOKa
116 | UcTtoyHuku Toka. Hanpsxkenue u 3/1C 04.03.2026 | bubanoreka JOK
https://m.edsoo.ru/0839a115
117 | 3akoH OMa i1 y4acTKa LielH. 06.03.2026 | bubauoTteka LIOK
JJIeKTpUYECKOe COIPOTHUBJIEHUE https://m.edsoo.ru/f14f251e
118 | 3aBUCUMOCTB CONPOTUBJIEHUS OJHOPOJHOTO 10.03.2026 | bubauoTeka IJOK
NPOBOJAHUKA OT €ro AJUHbI U NJIOIA AU https://m.edsoo.ru/95fcdf51
ONepPeyHoro ceyeHust
119 | YaenbHoe conpoTUBJIEHHE BelleCTBa. 11.03.2026 | bubauoTteka IJOK
PemeHue 3aaa4 https://m.edsoo.ru/437f8300
120 | [locsemoBaTesbHOE, TapaJlyiesIbHOE, 11.03.2026 | bubauoTeka IJOK
CMeLIaHHOe CoeJUHEeHHEe IPOBOAHUKOB https://m.edsoo.ru/236f7e07
121 | PacyéT pa3BeTBJ/IEHHBIX 3JIEKTPUYECKUX 13.03.2026 | bu6bauoTeka LIOK
nenei. [IpaBusa Kupxroda https://m.edsoo.ru/1794cf37
122 | Pemenue 3aza4 16.03.2026 | bubauoreka IJOK
https://m.edsoo.ru/3881b469
123 | PaboTa 3/1eKTpHUUYECKOT0 TOKA. 3aKOH 17.03.2026 | bu6bauoTeka LIOK
[xoysg —Jlenna https://m.edsoo.ru/a3605c5c
124 | PemieHue 3aga4 18.03.2026 | bubauoTteka [JOK
https://m.edsoo.ru/6761bf0f
125 | MouHOCTb 3JIeKTPUYECKOro Toka. TensoBas 18.03.2026 | bubauoTteka IJOK
MOUIHOCTb, BblJleJisieMasl Ha pe3UCTope https://m.edsoo.ru/99750a6f
126 | Pemenue 3aza4 20.03.2026 | bubaunoTteka LIOK
https://m.edsoo.ru/eb72fc24
127 | 3/1C v BHyTpeHHee CONPOTUBJIEHUE 23.03.2026 | bubaunoTteka LIOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 | 3akoH OMa g OJIHOM (3aMKHYTOM) 24.03.2026 | bubauoTeka LIOK
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3JIEKTPUYECKOH L|eNH https://m.edsoo.ru/221f40fb
129 | PemeHue 3aga4 25.03.2026 | bubanoreka JOK
https://m.edsoo.ru/3580b679
130 | MomHOCTb UCTOYHHMKA TOKA 25.03.2026 | bubaunoTteka LIOK
https://m.edsoo.ru/a0ae51d8
131 | KopoTkoe 3aMbIKaHue 27.03.2026 | bubauoreka LIOK
https://m.edsoo.ru/546f5632
132 | KoHaeHcaTop B 1jelly TOCTOAHHOT'O TOKAa 06.04.2026 | bubanoreka JOK
https://m.edsoo.ru/35368f3e
133 | Pemienue 3aga4 07.04.2026 | bubaunoreka LIOK
https://m.edsoo.ru/4410cef0
134 | Pemenue 3aza4 no teMe "[loCTOAHHBIN 08.04.2026 | bubaunoreka LIOK
3JIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 | PemeHue 3aza4 no Teme "[locTOSSHHBIN 08.04.2026 | bubauoTteka LIOK
3JIEKTPUYECKUH TOK" https://m.edsoo.ru/744261b8
136 | Pemenue 3aza4 no Teme "[loCTOAHHBIN 10.04.2026 | bubauoTteka IJOK
3JIEKTPUYECKUU TOK" https://m.edsoo.ru/eb5d4687
137 | O6061IeHHe U cUcTEMAaTHU3alMa 3HAaHUH IO 13.04.2026 | bubauoTteka IJOK
TeMe "[l0CTOSAHHBIN 3JIEKTPUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 | KonTposibHas paboTa no Teme "[locToOSsHHBIN 14.04.2026 | bu6auoTeka LIOK
3JIEKTPHUYECKUH TOK" https://m.edsoo.ru/1885ddf1
139 | dnekTpUYecKass IPOBOAUMOCTD PA3JIMYHBIX 15.04.2026 | bu6auoTeka LIOK
BeleCTB. DJIEKTPUUYECKUH TOK B MeTaJlJlax. https://m.edsoo.ru/da794295
CBepxnpoBOJAUMOCTb
140 | d1eKTpUYEeCKUH TOK B pacTBOpax U 15.04.2026 | bu6auoTeka LIOK
pacnJiaBax 3JIeKTpoJUTOB. 3aKoHbl Papajiest https://m.edsoo.ru/4b423491
JUISl 3JIEKTPOJIM3a
141 | dneKTpUYeCKUH TOK B rasax. [liasma 17.04.2026 | bubauoTteka LIOK
https://m.edsoo.ru/92d92f76
142 | JyneKTpUYeCKUH TOK B BaKyyMe. BakyymHble 20.04.2026 | bubauoTeka LIOK
npU6OPHI https://m.edsoo.ru/2E+160
143 | JyieKTpUYECKUH TOK B NOJYNIPOBOJAHUKAX 21.04.2026 | bubauoTeka LIOK
https://m.edsoo.ru/ab61c660
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144

[ToynpoBoJHUKOBbIE IPUOOPHI

22.04.2026

bubanoreka LIOK
https://m.edsoo.ru/83622200

145

du3uyeckruil NpakKTUKYM 10 TeMe
"3MepeHMe CUJIbl TOKA Y HANIPSKEHHUS B
Llell¥ NOCTOSIHHOTO TOKAa IPY MOMOLIU
aHaJIOTOBBIX U [UPPOBBIX U3MEPUTEbHBIX
npu6opoB” M "3HaKOMCTBO C UUPPOBOH
JabopaTtopuel no ¢pusuke. [Ipumepsl
u3MepeHus1 pU3NUeCKUX BeJIMYUH IPU
MOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

22.04.2026

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

146

dusuyeckril npakTUKyM 1o TeMe "H3yyeHue
HEepPaBHOMEPHOTO JIBUKEHMUS C LieJIbI0
onpe/jieJieHUst MTHOBEHHOM CKOPOCTH"

24.04.2026

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

147

du3uyeckruil NpaKTUKYM 110 TEMe
"M3MepeHure yCKOpEHUS NIPU
NPSAMOJIMHEMHOM PaBHOYCKOPEHHOM
JBWXEHUH 110 HAaKJIOHHOM IJIOCKOCTH" UJIN
"UccnenoBaHue 3aBUCUMOCTH IIYTH OT
BpeMEHH IPY PAaBHOYCKOPEHHOM JIBUXKEHUHU"

27.04.2026

bubanoreka LIOK
https://m.edsoo.ru/6960b6ef

148

dusnyeckuy NPaKTUKYM I10 TeMe
"H3mepeHue ycKOpeHUs CBOOOJHOTO
nagenus” wiun "U3ydeHue JBUKEHUS TeJa,
OpPOIIEHHOr0 TOPU30HTAJIbHO"

28.04.2026

Bubsnoreka LIOK
https://m.edsoo.ru/d1ea2402

149

dusnyeckul NpakTUKyM o TeMe "H3yueHue
JIBMDKEHUS TeJla 110 OKPYKHOCTH C
IOCTOSIHHOM 10 MOJYJII0 CKOPOCTBhIO" UJIU
"UccnenoBaHue 3aBUCUMOCTH NepUoza
obpalleHUs1 KOHUYeCKOro MassTHUKA OT ero
napaMmeTpoB”

29.04.2026

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

150

dusnyeckruil NPakTUKYM [0 TeEMe
"U3MepeHUe paBHO/IEUCTBYIOILEN CUJIbI IPU
JIBU>KEHUU GpYCKa 110 HAaKJIOHHOM
nsiockocTu" i "l[lpoBepka runoTessbl 0

29.04.2026

bubaunoreka LIOK
https://m.edsoo.ru/0b34db84
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HE3aBHCUMOCTH BpeMEHHU JIBUXKEeHUS OpycKa
10 HAKJIOHHOM MJIOCKOCTH Ha 3a/laHHOe
paccTosiHUE OT ero Macchl”

151

du3uyeckruil IpakKTUKYM 10 TeMe
"UccnemoBaHue 3aBUCUMOCTU CHUJI
yOpPYyroCTH, BO3HUKAIOLUX B IPYKHUHE U
pE3NHOBOM 00paslie, OT ux Jepopmanuu’”
uiu "M3yyeHue ABUKEHHUS CUCTEMBI TeJl,
CBSI3aHHBIX HUThIO, IEPEKUHYTON Yyepe3
JIETKUM OJIOK"

04.05.2026

bubanoreka LIOK
https://m.edsoo.ru/b55b81al

152

du3uyeckruil NpakKTUKYM 110 TeMe
"U3MepeHue k0adPuLIMeHTa TPEHUS 10
BeJIMYHHE YTIJI0BOro Ko3dpuimeHta
3aBucumoctu Frp(N)" nau "UccnenoBanue
JIBM>KeHHs 6pycCKa 110 HaKJIOHHOH IJIOCKOCTH
C nepeMeHHbIM KO3PUIUEHTOM TPEHUS"
uiu "M3yyeHue ABUKEHHS I'Py3a HA BaJly C
TpeHueM"

05.05.2026

bubanoreka LIOK
https://m.edsoo.ru/b83b1607

153

dusnyeckuy NPaKTUKYM I10 TeMe
"UccanenoBaHue yYCJI0BUM paBHOBECHS
TBEp/IOr0 TeJa, UMeIoLero ocb BpalleHus"
uan "KoHcTpyupoBaHUe KPOHIITENHOB U
pacuéT cuJ ynpyroctu" uiau "Usydyenue
YCTOMYUBOCTH TBEP/OTO TeJla, UMEIOLIEro
IJI01[aAb Onophl”

06.05.2026

Bbubanoreka LIOK
https://m.edsoo.ru/4a04f4f7

154

®duy3nyecKUi NPaKTUKYM 110 TeMe
"U3MepeHMe UMIIyJibCa TeJsa 10 TOPMO3HOMY
nyTu" uam "M3aMepeHue CUJIbI TSATH,
CKOPOCTH MO/IeJIN 3JIEKTPOMOGHUIIS U
MOIIIHOCTH CUJIbl TSATU" WK "CpaBHEHUE
M3MEeHEeHUs UMITyJIbCa TeJla C UMIYJIbCOM
cuibl” uau "UccaenoBaHre coXpaHeHUs
MMIyJIbCA IPU yOPYTOM B3aUMOAENUCTBUH"

06.05.2026

bubaunoreka LIOK
https://m.edsoo.ru/856fb28e
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uau "MisaMepeHue KUHETUYECKOW 3HEPTUU
TeJia 10 TOPMO3HOMY NYTH "

155

dusuyeckril npakTUKyM 1o TeMe "H3ydyeHue
M30TEPMUUECKOTO NpoLecca
(pexoMeHA0BaHO UCIOJIb30BaHUE TUPPOBOHU
Jlabopatopuu)" uau "MidyueHue H30XOPHOTO
nporecca” uiau "MU3ydyeHue n306apHOTo
npouecca” uiu "[I[poBepka ypaBHEHUS
COCTOSIHUA"

08.05.2026

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

156

®u3nyecKruil NPaKTHUKYM I10 TeMe
"U3MepeHue yie/IbHON TENJI0EMKOCTH" UJIN
"UccsiegoBaHue npoiecca OCTbIBaHUS
BellecTBa" wiaH "HcciegoBanue
aauabaTHoro npouecca” uau "U3ydyeHue
B3aHMOCBSI3U 9HEPTUHU MEXMOJIEKYJIIPHOTO
B3aUMO/I€CTBUS U TeMIlepaTypPbl KUIIEHHUS
XXUakocten"

11.05.2026

bubaunoreka LIOK
https://m.edsoo.ru/2f2faa61

157

®u3nyecKruil NpaKTUKYM 10 TeMe "U3yyeHue
3aKOHOMEPHOCTeM ucnapeHus KUJKocTein"
uiu "U3mepeHue yeibHOU TENJIOThI
IJIaBJIeHUd bAa" WK "HU3ydyeHne CBOUCTB
HacbllleHHbIX MapoB" uiu "U3MepeHue
abCOIIOTHOM BJIQXKHOCTH BO3/1yXa U OlleHKa
Macchl MapoB B noMeleHuun". UsmepeHue
K03¢ddUIMEeHTA TOBEPXHOCTHOTO HATSXKEHUS

12.05.2026

bubaunoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

®duy3nyecKUi NPaKTUKYM 110 TeMe
"Habst0/jeHre npeBpallleHHsl SHepPTUHU
3apsPKEHHOT'0 KOH/IeHCAaTOopa B 3HEPTHUI0
M3Jly4yeHus cBeToAuoa" uau "UsyyeHue
NpOTEeKaHUs TOKA B LieNH, cofiepKalient
KOoHeHcaTop" uaM "Pacnpenesienve
pPa3HOCTU NOTEHIMANOB (HaNpsXKeHUs) IpU
10C/e0BaTeJbHOM COeIUHEHUHU

13.05.2026

bubaunoreka LIOK
https://m.edsoo.ru/ec424377
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KOH/IeHCaTOpoB"

159 | ®usnveckul NpakKTUKYM 110 TEME 13.05.2026 | bubauoTeka LIOK
"UcciegoBaHre CMENIAHHOTO COeJUHEHUS https://m.edsoo.ru/2b179d98
pe3uctopoB” uau "M3MepeHue y1eJIbHOTO
CONPOTHUBJIEHUS IPOBOJHUKOB" MU
"UccnemoBaHve 3aBUCUMOCTH CHJIbI TOKA OT
Hanps»KeHHUs JJid JaMIbl HaKaJuBaHug"

160 | ®Pu3n4eCcKu NPaKTUKYM 110 TEME 15.05.2026 | bu6bauoteka LIOK
"HabutofieHure 3/1eKTposin3a” uimn https://m.edsoo.ru/64b6e901
"M3MepeHue 3aps/ia 0JHOBAJIEHTHOr O HOHA"
wiu "UccienoBaHue 3aBUCHUMOCTHU
CONPOTHBJIEHHS TEPMOPE3UCTOPA OT
TeMmrnepaTypbl" uau "CHATHE BOJIbT-
aMIepHOU XapaKTepUCTUKHU auoja”

161 | Pe3epBHbI# ypok. 060611eHUE U 18.05.2026 | bubauoTeka LIOK
CMCTeMaTHu3alus 3HaHUU 10 TeMe https://m.edsoo.ru/ed017d93
"KuHnemaTuka"

162 | Pe3sepBHbI# ypok. 06061eHUE U 19.05.2026 | bubauoTeka LIOK
cMcTeMaTHu3allus 3HaHUU 10 TeMe https://m.edsoo.ru/3149956b
"JlnHaMHuKa"

163 | Pe3sepBHbIM ypok. 060011eHNE U 20.05.2026 | bubaunoTteka [JOK
cucTeMaTuM3anusa 3HaHu no teme "CtaThka https://m.edsoo.ru/0f9752ac
TBepjioro Tesaa"

164 | Pe3sepBHbIY ypok. 060011eHNE U 20.05.2026 | bubaunoTteka LIOK
cUcTeMaTH3alys 3HaHUM N0 TeMe "3aKOHBI https://m.edsoo.ru/6c0df9cc
COXpaHeHHUsl B MexaHUKe"

165 | Pe3sepBHbI ypok. 060011eHNE U 22.05.2026 | bubaunoTteka [JOK
cucTeMaTHu3alusa 3HaHU 1o TeMe "OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKHUHETUYECKOW Teopumn"

166 | PesepBHbId ypok. O60011eHNE U 25.05.2026 | BubaunoTteka LIOK
CMCTeMaTHu3al s 3HAaHUU 110 TeMe https://m.edsoo.ru/0bcc77cl
"TepmoanHaMuKa. TensoBble MallMHbI"

167 | Pe3epBHbIY ypok. 060011eHHE U 26.05.2026 | bubauorteka LIOK
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CUCTeMaTH3alusl 3HaHUU 110 TeMe
"ArperaTHble COCTOSIHUS BeIlleCTBa.
dazoBble nepexopl”

https://m.edsoo.ru/59ca5c91

168 | Pe3sepBHbIN ypok. 0600611 eHHE U 1 Bub6anoTeka LIOK
CMCTeMaTH3alus 3HAaHUU 110 TeMe https://m.edsoo.ru/f2381c0c
"JieKTpUYecKoe noJie"

169 | Pe3epBHbI# ypok. 06061 eHUE U 1 bubsaunoTeka [JOK
CMCTeMaTH3alus 3HAaHUU 110 TeMe https://m.edsoo.ru/3cae6dal
"[loCcTOSAHHBIN 3J1eKTPUYECKHUU TOK"

170 | Pe3sepBHbI# ypok. 060611eHUE U 1 bubsaunoteka [JOK
cMcTeMaTHu3alus 3HaHUM 1o TeMe "ToKU B https://m.edsoo.ru/cc7681d4
pas3JIMYHbIX cpejiax”

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM NPOT'PAMMBbI

10 KJIACC

Kox
MPOBEPIEMOT0
pe3yJbTara

10.1

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbI cpeiHero 0o1ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TIPUMEPAX POJIb U MecTo (HU3MKKM B (OPMHUPOBAHUH COBPEMEHHON Hayd-
HOW KapTUHBI MUPA, B PA3BUTUU COBPEMECHHON TEXHHKH U TEXHOJIOTHH, B MPAKTUICCKOH aes-
TEJILHOCTH JIFOIEH

10.2

YuuTeiBaTh TpaHMIBI MPUMEHEHHS H3YyYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHas TOYKa,
WHEpLHUAIbHAS CUCTEMa OTCUETA, aOCOIIOTHO TBEPIOE TEJO, HIICAIBbHBINA Ta3; MOJEIN CTPOSHUS
ra3oB, JKHIKOCTEH W TBEPABIX TeJ, TOYCUHBIM DJIEKTPUYCCKHHA 3apil — NpU pelIeHUH
(busnueckux 3agau

10.3

Pacnio3naBath pusnyueckue siBjIeHus (IPOLECChl) U O0BACHATH UX HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJIIPHO-KUHETHIECKON TEOPHH CTPOCHHS BEILECTBA U JEKTPOIUHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE [BIKCHHE, CBOOOAHOE MaJeHHEe Tel, JABWKEHHE I10
OKPY>KHOCTH, WHEPIIHs, B3aMMOJICHCTBHE TN, TU(Qy3Hs, OPOYHOBCKOE JBHXKEHHE, CTPOCHHE
JKUAKOCTEN W TBEPABIX Tel, U3MEHEeHHe 00bhEMa Tell MPH HarpeBaHUM (OXJIAXKIEHHUH), TETIOBOE
paBHOBECHC, HCIApPCHUC, KOHACHCALWA, IUJIABJICHHUC, KPUCTAJUIM3AlUA, KUIICHHC, BJIAXKHOCTDH
BO3yXa, MOBBINICHUEC OABJICHUA T'a3a MPU €ro Harp€BaHUM B 3aKPBITOM COCYJEC, CBA3b MEKIY
napaMeTpaMH COCTOSIHUS T'a3a B U30IPOLECcax; AIEKTPHU3alIMs Tell, B3aUMOJISHCTBHE 3apsI0B

10.4

OmnunceIBaTh MEXaHUIECKOE JBIDKCHHE, UCTIONB3YS (U3NYECKHe BEIMYMHBI KOOpAWHATA, MYyTh,
IIEPEMELIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC TEJIa, KHHETUYECKask DHEPIHs,
MOTEHIMAIbHAS SHEPT s, MeXaHW4IecKast paboTa, MeXaHHYeCcKasi MOIITHOCTh; TP ONMCAHHH TIpa-
BWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICIT HCHONB3yEeMBIX BEJINUHH, X 0003HAYECHHS U €TMHUIIBI,
HaXOJUTh (JOPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIHUYHHY C IPYTUMH BEINYHHAMU

10.5

OnuceIBaTh N3YyYCHHBIC TCIJIOBBIC CBOMCTBA T€I M TEIIJIOBBIE SABJICHUSA, UCIIOJIb3YA (1)I/I3I/III€CKI/IG
BCJIMYMHBI: JAaBJICHUEC Ta3a, TEMIICpaTypa, CPCAHAA KHHETHYCCKAasd OHEPrust XaoTUYCCKOro
ABWKCHUS MOJICKYJ, CPCAHCKBaApaTUYIHAsA CKOPOCTbL MOJICKYJI, KOJHNYCCTBO TEIUIOTHI,
BHYTPCHHASA DHEPTIUs, pa60Ta rasa, KO3(1)(1)I/IL[I/ICHT IIOJIE3HOI'0 HeﬁCTBHH TCIJIOBOI'O JABUIATCIIA,
IIpyu OIMMCAHUH TIPAaBUIIBHO TPAKTOBATH (1)H3H‘ICCKHI>1 CMBICJI HMCIIOJIB3YEMbBIX BCJIWYHUH, HX
0003HaYCHUS U CANHUIBI, HAXOAUThH (I)OpMyJ'IBI, CBA3BIBAOIINEC TAHHYIO (I)I/ISI/I‘{CCKYIO BCINYNHY
C ApYTrvuMHU BECIINMYNHAM

10.6

OnuceIBaTh HU3YyYCHHBIC JJICKTPUYCCKHE CBOMCTBA BCHICCTBA W OJICKTPUYCCKUEC SABJICHUA
(mporiecchl), UCTIONB3YS (PU3MUYECKUE BEIMYHMHBL JCKTPUUCCKUN 3apsil, HJIEKTPUUECKOE IOJIe,
HaHpH)KéHHOCTL ToJisA, NOTCHIUAJI, PA3HOCTh INMOTCHIIUMAJIOB, MPU OIMMCAHUHN IPABUJIIBHO TpaK-
TOBAaTh (bI/ISI/ILIeCKI/Iﬁ CMBICJI UCTIOJIB3YEMBIX BCJIIMYHH, UX 0003HaYEHHS U CAVHUIBI;, YKa3bIBaATh
(hopMyJIBI, CBSI3BIBAIOIINE AAHHYIO (U3UYECKYIO BEJINYMHY C IPYTHMH BEINYNHAMH
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Kon
MPOBEPSIEMOro
pe3yiabTara

10.7

IIpoBepsieMble MpeIMeTHbIE Pe3yIbTATHI 0CBOECHHSI OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBaHus

aHAJIM3UPOBATh (DU3WYECKHE TMPOIECCHl M SIBJICHWS, WCIIONB3YS (U3NYECKHE 3aKOHBI U
MPUHIUIBL 3aKOH BceMHupHOro TsaroteHus, I, II u Il 3akoHsl HproTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOW 3HEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNEPIIO3UIINH CHII, IIPUHIUIT
PaBHONPABUS MHEPIUAIBHBIX CUCTEM OTCUETA; MOJIEKYISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BEILIECTBA, Ta30BbIE€ 3AaKOHBI, CBS3b CPEOHEN KUHETHMYECKONW 3HEPIHH TEIUIOBOTO JBHKEHUS
MOJIEKYJT ¢ aOCOJIFOTHOM TeMIlepaTypo, MEpBBIH 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsinia, 3akoH KyioHa; mpH 3TOM pa3nuyarh CIOBECHYIO (OPMYITHPOBKY 3a-
KOHa, €r0 MaTeMaTHYECKOE BBIpaKCHUE U YCIOBHS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSCHATS OCHOBHBIC IPUHIINIIBI JCHCTBHS MAIIHH, IPHOOPOB U TEXHHYECKUX YCTPONCTB; pas-
JUYaTh YCJIOBUS X 0€30MacHOTO MCIIOIB30BaHM B TOBCETHEBHON KU3HU

10.9

BEINONHATE 3KCIIEPUMEHTHI 110 UCCIEJOBAHUIO (PM3MUYECKUX SIBICHHH M MPOLECCOB C UCIOIb-
30BaHMEM MPSMBIX U KOCBEHHBIX HU3MEPEHHUH; NpU 3TOM (OpMYIHpOBaTh MpobieMy (3agauy)
U TUIOTE3y Y4eOHOro AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHuS,
MIPOBOAMTE OMBIT U POPMYIHPOBATH BEIBOIEI

10.10

OCyIIecTBIATh MPSIMBIC W KOCBCHHBIE W3MEPEHHs (PM3MUCCKUX BEIHMYUH; IIPH 3TOM BEIOMpATH
ONITUMAJIBHBIA CII0CO0 M3MEPEHUsI M UCIIONB30BATh M3BECTHBIE METOABI OLIEHKH MOTPEIIHOCTEH
M3MepeHnu!

10.11

HccnenoBate 3aBUCHMOCTH MEXAY (PU3UYECKUMH BEIMUMHAMHU C HCIOJIB30BAaHUEM MPIMBIX
U3MEpEHUH; TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATh pe3yibTaThl IOJyYEHHOU
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BUAE TaOmuI U TpaduKoB, [elaTh BBIBOIBI IO
pe3ynbTaTaM MCCIIEAOBaHUS

10.12

CoOnromath mpaBuia 0S30MACHOTO TPyIa MPH MPOBEICHUH HCCICAOBAHAN B paMKax ydeOHOTO
SKCHEPUMEHTa, y4eOHO-MCCIEeOBATEIBLCKON U MPOSKTHOW NEATETHHOCTH C HCIOIB30BAHUEM
U3MEPUTEIIbHBIX YCTPOICTB U 1a00paTOPHOTO 000PyA0BaHUS

10.13

Pemartp pacu€THbIC 3a7aud C SBHO 3aJIaHHON (DU3UYECKON MOJEIBIO, UCTIONB3Ys (PU3NUCCKHE
3aKOHBI ¥ MPUHIIMIIBI, HA OCHOBE aHAlM3a YCIOBHs 3aJaydl BHIOMpATh (U3NYECKYIO MOJEINb,
BBIJICNATh (DU3MUCCKUE BEIMYMHBI M (OPMYJIBI, HEOOXOAUMBIC i €€ pPEIICHUs, MPOBOIUTH
paC‘léTLI 1 OLCHUBATL PCAJIbHOCTD IMMOJIYYEHHOI'O0 3HAYCHU (1)1/131/1qec1<0171 BCJIIMYHHBI

10.14

Pemarh KauecTBEHHbIE 3aJlaud: BBICTPAMBATH JIOTHYECKHM HEMPOTUBOPEUYHMBYIO IICTIOUKY
paccyXIeHHH C OTIOpOi Ha W3yICHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PH3HIECKUE SBICHUS

10.15

Hcmionb30BaTh NpH pelIeHNH y4eOHbIX 3a1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JUTS
MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMH U NTPEACTABICHHUS YIeOHON 1 HAyIHO-TIOMYIIAPHON
uH(pOpMaIy, TMOJIYYCHHOH W3 pa3JIMYHbIX HMCTOYHHKOB, KPUTHYECKH aHAIN3UPOBAThH
MOTydaeMylo HH(HOPMALIUIO

10.16

[IpuBoIMTH MpUMEpPHI BKJIaga POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOIOTHI

10.17

Hcnons30BaTh TEOPETHUECKUE 3HAHHUA O (DU3MKE B MOBCEIHEBHOW >KU3HH JJIsi OOCCTICUCHHUS
0€30MacHOCTH TIPH OOpaMICHUH ¢ IPHOOPAMHU U TEXHUIECKUMH YCTPOMCTBAMH, IJISI COXPAHCHHS
310pOBBS U COOIIOIEHUS HOPM DKOJIOTHUECKOTO MOBEACHHUS B OKpYXKartollel cpeze
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Kon
MPOBEPSIEMOro
pe3yiabTara

10.18

IIpoBepsieMble MpeIMeTHbIE Pe3yIbTATHI 0CBOECHHSI OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBaHus

PaboTars B Tpynme C BEIIONHEHWEM pPAa3IUYHBIX COLMAIBHBIX POJEH, IUIaHHPOBATH PabOTy
TPYIIIBI, PallMOHATIBHO pAcIpeleNiaTh OOS3aHHOCTH M IUJIAHHPOBATH JIEATENIbHOCTh B HECTaH-
JAPTHBIX CUTYalUsX, aIeKBaTHO OLIEHUBATh BKJIaJ KOKIOIO U3 YYaCTHHUKOB TPYIIIBI B PElICHUE
paccMmaTpuBaeMoil mpooieMbl

11 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsieMble npeaMeTHbIE pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTelbHOMI
MPOrpaMMbl CpeHero oo1ero od0pa3oBanusi

JeMoHCTpUpOBaTh Ha MpUMEpax pojidb M MecTo (u3uku B (OPMHUPOBAHMU COBPEMEHHOMN
Hay4yHON KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TE€XHUKHU M TEXHOJOIMH, B IPAaKTUUYECKOMH
JeSITEEHOCTH JIFOJIEH, IIETTOCTHOCTh U €IUHCTBO (PU3UIECKON KapTHHBI MHpa

11.2

YYuTHIBaTh TPAaHWIBl TNPUMEHEHHWS U3YYCHHBIX  (QU3MYECKUX  MOZENeH:  TOUYEUHBINA
JNEKTPUYECKUN 3apsij, sepHas MOJeNb aToMa, HYKJIOHHAasg MOJEIb aTOMHOIO fAnpa IpHu
pelieHu PU3NUecKuX 3aaad

11.3

PacnioznaBate ¢u3uueckue sBICHUS (IPOIECCH) U OOBSACHITH WX HA OCHOBE 3aKOHOB
AJIEKTPOIUHAMUKU ¥ KBAHTOBOW (DU3UKH: IEKTPUYECKask IPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE,
XHUMHUYCCKOC, MArHuTHOC HeﬁCTBHH TOKa, B3aHMO,Z[eI>iCTBHe MAarduToOB, OJJICKTPOMArHuTHas1
MHIYKOWS, JCHCTBHE MAarHUTHOTO IOl HA TMPOBOAHHUK C TOKOM U JBIDKYIIHUICS 3apsim,
AIIEKTPOMArHUTHBIE KOJICOAHHUS U BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE,
npenomiieHre, uHTepdepeHuus, audpakiuus | OOJIAPH3ALMS CBETa, JAUCIEPCHS CBETa,
(dotoanexTpuueckuit apderr (hoToaddekT), cBeToBOE AaBlicHNHE, BOSHUKHOBEHHUE JTMHEWIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs U MCKYCCTBEHHAs! paliOaKTHBHOCTh

11.4

OmnuceIBaTh N3yYCHHBIE CBOMCTBA BEUIECTBA (ANIEKTPUUECKHE, MATHUTHBIEC, ONITHUECKHE, 3MIEKT-
PHUECKYIO MPOBOAMMOCTh PA3IMYHBIX CPEM) U 3JICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI), HC-
MOJb3ys (U3MUCCKHE BEMUYMHBI: 3JICKTPUUYCCKUN 3apsii, CHIa TOKA, JJIEKTPUYECKOe
HaTpsDKEHHE, DIIEKTPUIECKOE COIPOTUBICHHE, pa3sHOCTh moreHmmanos, DJIC, pabora Toka,
HMHAYKLUUS MarHUTHOTO MOJIs, cuila Amiepa, cuia JlopeHia, MHIYKTUBHOCTb KaTYIIKH, 3HEPTUs
AIIEKTPUYIECKOTO ¥ MArHUTHOTO IIOJIeH, IMEpHoJ M YacToTa Kole0aHWil B KojeOaTeIhbHOM
KOHTYpe, 3apsa M Ciia TOKa B MPOLECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJICOAHUH,
(OKyCHOE pacCcTOSHHE WM ONTHYECKas CHWia JIMH3BI;, HPH ONHCAHHM IPAaBUIBHO TPAKTOBATH
(U3UYECKUI CMBICH HCTONB3YEMBIX BEIWYMH, HX OOO3HAUCHHS M CIOUHHUIGI; YKa3bIBAaTh
(hOpMyIIBL, CBSI3BIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMUHHY C IPYTUMH BEIHIHMHAMH

11.5

OmnuceBaTh N3Yy4YCHHBIC KBAHTOBLIC SBJICHHS W IIPOUECCHI, UCIIOIb3Ys1 (pmnqecxne BCIIMYMHBI:
CKOPOCTDb J3JICKTPOMArHWTHBIX BOJIH, AJIMHA BOJIHBI M 4YaCTOTa CBCTA, SHEPTHUA W HMITYJIbBC
(1)OTOH8,, nepuoa mnoJiypacmaga, 3HEPrrud CBsA3WM AaTOMHBIX AACP, MNPHW OINHCAHUW IMPABUIBHO
TPAKTOBATH (bl/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIIMYWH, HX 0003HAYCHUS | [S210505050009 8
YKa3bIBaTb (bOpMy.]'IBI, CBA3BIBAIOIIUEC JAHHYIO (I)I/I3I/I‘-I€CKYIO BCJIMYNHY C APYTHUMU BCIMYHMHAMMU,
BBIYUCIIATH 3HAYCHHUC (I)HBHQGCKOﬁ BCIINYHHBI
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Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHBIE Pe3YJbTATHI 0CBOEHHS] OCHOBHOI 00pa30BaTeJIbHOM
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBanus

AnammsupoBaTh (pu3mUeckne TNPOIECCHl M SIBICHUS, WUCIONb3YysS (QHU3WIECKHE 3aKOHBI H
OpuHIMIbL:  3akoH OMa, 3aKOHBl IIOCIEAOBATENBHOTO M MapaUIIbHOIO  COCIUHEHHS
IPOBOJHUKOB, 3akoH JIkoyns — JleHIa, 3aKOH 3JEKTPOMArHUTHONM WHIYKLMHU, 3aKOH
IPSIMOJMHENHOTO paclpOCTPaHEHUsI CBETA, 3aKOHbI OTPA)KEHHsI CBETA, 3aKOHBI NPEIOMIICHHS
11.6 CBeTa, ypaBHeHHMe OHWHIITeHHa a1 (oTodddeKra, 3aKOH COXpPAHEHUS DHEPIUH, 3aKOH
COXpAaHEHHUs] HMIIyJIbCa, 3aKOH COXPAHEHHUs OIJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUS
MacCOBOTO YHCJIA, TOCTyNIaThl bopa, 3aKkoH pafMOaKTHBHOTO pacliajia; MpH 3TOM pa3iindyaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe BBIPAKEHHWE M YCIOBHA (TPaHMIIBL,
00J1aCcTH) MPUMEHUMOCTH

Omnpenenats HamnpapiIeHUE BEKTOPA MHAYKIIMHA MAarHUTHOTO IIOJIS IIPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cunsl Jlopenna

11.8 CTpouTh U ONUCHIBATh H300pakeHNE, CO3/1aBAEMO€E TUIOCKUM 3€pKaioM, TOHKON JTMH30

BBINONHATE KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UUECKUX SIBICHUH U MPOIECCOB C HCIIOJIB30-
11.9 BaHUEM IPSIMBIX W KOCBEHHBIX W3MEPEHHU; TpH 3TOM (GOpMyIHpoBaTh mpodieMy (3amady) u
' THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IPEATIOKEHHOTO 000pYyIOBaHMUS,

MIPOBOINTE OIBIT U (POPMYITHPOBATEH BEIBOABI

OcymiecTBIATh IpsIMbIE U KOCBEHHBIE M3MEPEHUS (PU3HUECKUX BENWYHH; MIPU 3TOM BBIOHMpAThH
11.10 ONITHUMAJIBbHBIA CTIOCOO M3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METOBI OLCHKH IOTIPELIHOCTEMH
HU3MEpPEHUN

HccnenoBats 3aBUCHMOCTH (DPU3UUECKHUX BEIMYHH C UCIOIB30BAHUEM MPSIMBIX W3MEPEHUH; MpU
111 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (PHKCHpOBAaTh pe3yibTaThl IOJYYCHHOH 3aBHCHMOCTH
' (U3NUECKNX BEIWYMH B BHIE TaOnWIl W TpauKoOB, AeiaTh BHEIBOABI IO pPE3ylbTaTaM

HUCCICAOBAaHUA

CoOmroath npaBmiia 6€30MacHOTO TpyJa MPH IMPOBEACHUH HCCIEIOBAHUHA B paMKaxX yIeOHOTO
11.12 AKCTIEPUMEHTA, Y4eOHO-UCCIEA0BATEIBCKON W MPOCKTHOW MAESITELHOCTH C WCIOJIh30BAHUEM
U3MEpPUTETBHBIX YCTPOICTB U 1a00paTopHOTO 000pYIOBAHUS

Pemate pacuérHble 3a7a4M C SBHO 3aJaHHOM (DH3MUCCKON MOJEIBIO, UCTONB3Yd (H3HUCCKHE
1113 3aKOHBI M TNPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHSI 3aJaudl BBHIOMPATh (PU3MUYECKYIO MOJENb,
' BBIJICTATh (PU3MUECKHE BENUYMHBI U (POpMyYnbI, HEOOXOAUMBIE ISl €€ pEIICHHs, NMPOBOIUTH

pacu€Thl U OIICHUBATH PEATEHOCTH MOTYICHHOTO 3HAYCHS (PU3UICCKON BETHIMNHEI

Pemath kauecTBEHHbBIE 3a/1a4M: BBICTPAanNBATDh JIOTUYCCKU HCIPOTUBOPCUMBYIO IICTIOUYKY paCCyK-

11.14
ACHUHA C OITOPOUH HAa U3YYCHHBIC 3aKOHBI, 3dKOHOMECPHOCTH 1 (1)I/I3I/I‘-I€CKI/IG SABJICHUSA

Hcrionp30Bats npy pemieHny y4eOHbIX 3a1a4 COBpEMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUH IS
1115 MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINH U NIPEICTABICHUS YUeOHONW U HAyIHO-TIOMYIISIPHON
' uHGOPMAINM, TOJIYYCHHOM W3 pa3IMYHBIX HCTOYHHKOB; KPUTHYECKH AaHATU3UPOBATDH

MOJIy4aeMyIo HH(popManuio

1116 OOBSICHATD NPUHIMIIEI ACHCTBHS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3nnvaTh
' YCIIOBHS X 0€30M1aCHOr0 UCIIOJIb30BAHUS B TOBCEAHEBHOM XKU3HU
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Ko, . .
4 IIpoBepsieMble MpeaMeTHBIE Pe3yIbTAThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHOM

MPOBEPIEMOT0
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBanus
pe3yJbTara
1117 [IpuBOIUTE TIPUMEPHI BKJIAIa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTUEC TEXHUKN U TEXHOJIOTUM

Hcnonp30BaTe TeOpeTHYecKHe 3HAHMS MO (H3HMKE B MOBCEAHEBHOW JKM3HM Ul oOecrieueHus
11.18 0€30I1acHOCTH NPU 00pAIEHUH ¢ IPUOOPAMHU U TEXHUUECKHUMU YCTPOUCTBAMH, ISl COXPAHEHHUS
3J0pOBBsI ¥ COOJIIOICHUS] HOPM 3KOJIOTHYECKOTO IIOBEICHUSI B OKPYKAIOIIeH cpene

PaboTate B Tpynme C BEIIONHEHWEM pPA3IHMYHBIX COLMAIBHBIX POJEH, IUIAaHHPOBATH PabOTy
11.19 TPYyNIBl, PAalUOHAIGHO pACHpENeNsiTh OO0S3aHHOCTH W IUIAHHPOBATH JESITENFHOCTh B
' HECTaHJAPTHBIX CUTyalUsX, aleKBaTHO OLIEHMBATh BKJIAJ Ka)K[0I'0 U3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpUBaeMoi IPOOIEeMBI

MHNPOBEPAEMBIE DJIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon Konx npoBepsiemoro

IIpoBepsieMble 3JIEMEHTHI COTEPKAHMS
pa3neia 3JIeMeHTa

OU3NKA U METOJbI HAYYHOI'O ITO3HAHUA

@nzuka — Hayka o mpupone. Hayunble MeTOnpI MO3HAHHSA OKPY)KAIOIIETO
1.1 Mupa. Ponmp skcmepuMeHTa W TEOpUM B IIpolLecce IO3HAHMA HPUPOJIBL
OKCIEpUMEHT B (hU3UKE

MonenupoBanre (U3NUCSCKUX SIBIICHUH W MporieccoB. HayuHble THIOTE3BI.
@duzuueckne 3aKOHBI W TEOPHH. ['paHUIBI NMPUMEHMMOCTH (PU3MUECKHX
1.2 3akoHOB. [IpuHnun cootBercTBus. Ponb n Mecto ¢usuku B hopMHpOBaHUU
COBPEMEHHON Hay4YHOH KAapTUHBI MHUpPA, B IPAKTUYECKOM [EATEIbHOCTH

roaen

2 MEXAHUKA

KNUHEMATHUKA

11 Mexanuueckoe japukenre. OTHOCHUTENLHOCTh MEXAHHYECKOTO JIBUKEHMS.
o Cucrema orcuéra. Tpaekropus

ITepememenre, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh)

21 2.1.2 U YCKOPEHUE MaTEpUAIILHOM TOYKM, MX INPOEKIUM HA OCHU CHUCTEMBI KOOP-
' nuHaT. CloXeHue epeMelIeHn U CI0XKeHHe CKOpoCcTen

PaBHOMEepHOE M PaBHOYCKOpEHHOE MPsSMOJIHMHEIHOEe aBrkeHue. ['padukn
2.13 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH U MepeMelIeHus

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU

2.14 CBo0OoHOE majieHne. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS

56

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 59 ot 11.09.2025. UcnonHutens: Mutptokosa E.M. 0 AIEKTPOHHbINA
CrpaHunua 56 13 86. CTpanuua cosaara: 11.09.2025 08:19 =¥ TATAPCTAH



Kon Konx nmpoBepsiemoro
IlpoBepsieMble 3J1€MEHThI COIEPKAHUS

pa3jiena 3JIeMEHTAa
KpuBonuneitHoe nemwxenue. PaBHOMEpHOE NBMKEHHE MaTepUaIbHOW TOYKH
2.1.5 0 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHass ckopocTh. [lepuos u yacrora.
LenTpocTpeMHUTENBHOE YCKOPEHHUE
516 Texuuyeckne yCTPOWCTBA: CHHIOMETP, HIBW)KEHHE CHApSIOB, IICTTHBIC
o U PEMEHHBIE NIEPEIAYN
[IpakTuueckue paboThl. Mi3sMepeHre MrHOBEHHOH ckopocTu. MccienoBaHue
COOTHOIIICHUSI MEXIY MyTSIMH, MPOHACHHBIMU TEJIOM 3a MOCIeI0BaTeIbHbIE
2.1.7 paBHBIE TIPOMEXYTKH BPEMEHH TIPH PABHOYCKOPEHHOM JBW)KCHHH C
HAYaIbHOW CKOPOCTBIO, paBHOW Hym0. M3ydeHue IBIDKEHHS MIapUKa B
BSI3KOM KUAKOCTH. M3yueHune IBUKEeHUs Tella, OpOIIeHHOT0 TOPU30HTAEHO
JUHAMUKA
291 [Mpuamun  otHocutenvHOocTH  [ammmes. IlepBeiit  3akoH  HproTona.
o WHepuuanbHbIe CUCTEMBI OTCYETA
222 Macca tena. Cuna. [IpuHIHI CYTIEpIIO3UITUN CHIT
293 BTtopoii 3axon HeroToHa 1151 MaTepuaibHON TOUYKH B UHEPIIUAIBHON CUCTEME
o orcuéra (UCO). Tperuii 3akoH HpI0TOHA 1)1 MaTepPUAIBHBIX TOUEK
ho4 3akoH BcemupHOro TsroTtenms. Cmma TsokectH. [lepBas Kocmmyeckas
o ckopocTk. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHsS CKOJBKEHUS M CHJIa TPEHUS
22 2.2.6 mokost. Koadumnment tpenns. Crna cOMpOTHBICHUS MIPU IBKECHUH Teja B
YKUJKOCTH UJIH Ta3e
2.2.7 [ToctynarenbHOE U BpamaTeabHOE ABIKEHHE a0COIOTHO TBEPIIOTO Tea
)98 MoOMEHT cuiIBl OTHOCHTENBHO OCH BpamieHus. Ilmewo cunbl. VYcnosus
o pasHOBecHs TBEpOrO Tena B UCO
29 9 Texuuueckue yCTpOﬁCTBa: IOAIIUITHUKH, JABHWXKCHUEC HNCKYCCTBECHHBIX
o CITyTHHKOB
[paktudeckue paboTel. M3ydeHne ABKeHHs Opycka [0 HAKIIOHHOU
IJIOCKOCTH TOJ JeiCTBHEM HECKONbKUX cuil. MccienoBaHue 3aBHCHUMOCTH
2.2.10 CHJI YIPYTOCTH, BO3HHKAIOUINX B ACHOPMHUPYEMOI NMpy>KHHE M PE3MHOBOM
oOpazrie, OT BeNMWYMHBI WX Jedopmanud. MccnenoBaHue —yCIOBHM
paBHOBecHs TBEPAOIO Tela, UMEIOIIETO OCh BpallleHUs
2.3 3AKOHbI COXPAHEHIM A B MEXAHUKE
57
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Kon

Kon nposepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHNS

pa3jiena 3JIeMEHTAa
)31 Nmmynbpe mMatepuanbHOW TOYKH, CUCTEMBI MaTEPHAIBHBIX ToudeK. Mmynbc
o CWJIbI U U3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpaneHus umiyiasca B UCO. PeakTuBHOE IBHXKEHHE
233 Pabota crs
234 MouHoCTh CHIIBI
235 Kunernueckas SHEPrust MaTepUaIbHOM TOYKHU. Teopema
o 0 KHHETHYECKON JHEPIUM
236 [Norenumansuas sueprus. IloTeHManbHas SHEPTHS YIPYTO AehOPMHPOBAH-
o HOU npyuHHL. [loTeHIIanpHas SHeprus Tena BOJIM3H MOBEPXHOCTH 3EeMITH
[loTeHumanbHple W HEMOTeHUMaNbHble  cWibl.  CBsA3p  paboTHI
2.3.7 HEMOTEHIIMATFHBIX CHUJI C U3BMEHEHNEM MEXaHUYEeCKOH SHEPTUU CHCTEMBI Tell.
3aK0H COXpaHEeHHUS MEXaHUIECKOW YHEPTUHU
2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBEHHS
3.9 TexHuveckue yCTpOICTBA: IBM)KEHUE PAKET, BOAOMET, KOMep, MPYKUHHBIN
o MUCTOJIET
[IpakTrueckue paboThl. M3ydeHue CBSA3M CKOPOCTEH TeN MPU HEYNPYroM
2.3.10 ymape. HccnenoBanue CBsi3u paOOTHI CHIIBI C W3MEHEHHEM MEXaHHYECKOU
SHEPrUH Tella
3 MOJIEKVYJIAPHASA ®U3UKA 1 TEPMO/IMHAMUKA
OCHOBBI MOJIEKVYJIAAPHO-KUHETUYECKOU TEOPUU
OCHOBHbIE NOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON Teopuu. BpoyHoBCcKoe
3.1.1 newkenue. Juddysus. Xapakrep IBHKEHUS M B3aMMOJCHCTBUS YaCTHIL
BelIeCTBA
310 Monenu CTpOSHHS Ta30B, KUIKOCTEH W TBEPABIX TEJ U OOBSICHEHHUE CBOWCTB
o BeIecTBa Ha OCHOBE THUX MOJICIICH
3.1 3.13 Macca monekyn. KonuuectBo BemectBa. [locTostnaast ABoraapo
114 TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [llkana temnepaTtyp
o Llenbcus
315 Mopnenp uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KUHETH-
o 4EeCKON TEOPUH MIEATLHOTO Ta3a
116 AOCOJIOTHAs TeMmIepaTypa Kak Mepa CpelHed KHHETHYeCKOW DHEepPruu
o TEIUIOBOTO ABM)KEHUS yacThll ras3a. [llkana remnepatyp KensBuna
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Kon Konx nmpoBepsiemoro
IlpoBepsieMble 3J1€MEHThI COIEPKAHUS

pa3jiena 3JIeMEHTAa
3.1.7 Vpasuenue Knaneiipona — Menaeneesa. 3akon JlanpToHa
118 lazoBbie 3akoHbl. M3ompoluecchl B UACAIBHOM Tra3e C IOCTOSHHBIM
o KOJIMYECTBOM BEILIECTBA: U30TepMa, U30X0pa, n300apa
3.1.9 TexHUYeCKHe YCTPOCTBA: TEPMOMETP, OapoMeTp
[IpakTuueckue paboThl. Mi3MepeHne Macchl BO3[yXa B KIACCHOM KOMHArte.
3.1.10 UccnenoBanue 3aBUCUMOCTH MEXKIY napameTpaMu COCTOSIHUSA
pa3peKeHHOro rasa
OCHOBbI TEPMOAVNHAMUKU
101 TepmonuHamuueckasi cucreMa. BHYTpeHHsAs sHeprusi TepMOAMHAMUYECKOM
o CHCTEMBI ¥ CIIOCOObI €8 H3MEHEHHS
399 KonunuectBo TtemnoTsl u paboTa. BHYTpeHHss SHEprusi OJHOATOMHOTO
o HIeaTHHOTO Ta3a
Buner teronepenaun:  TEIJIONPOBOIHOCTh, KOHBEKLMS, H3IyYEHHUE.
323 TemnoéMkocTs Tena. YaelnbHas TEIUIOEMKOCTH BellecTBa. Pacuér Koiu-
YecTBa TETUIOTHI IIPH TEILIONepeaaye
IlepBpiii  3akOH  TepMOAMHAMHKHW. lIpuMeHeHHe mepBOro  3aKoHa
3.2 324 TEPMOJMHAMUKN K u3omporeccaM. ['paduueckas uHTeprnpeTanus padoThI
rasa
TemnoBble  MamuHbl.  [IpuHOUOBI  AEMCTBUS  TEIJIOBBIX — MAILUH.
3.2.5 [IpeoOpazoBaHus PHEPTHH B TEIUTOBBIX MalnHaX. Koagduiuent none3Horo
neiictus (nanee — KI1/1) terutoroid mammmnsl. [ukn Kapro u ero KITJ]
196 Bropoit 3akoH TepMoamHamMuku. HeoOpaTMMOCTh TPOIIECCOB B TMPHUPOJE.
o TemnnoBsle IBUTATEIH. DKOJOTHYECKHUE TPOOIEMbI TETTIOPHEPTETUKU
307 TexHUYeCKHe YCTPOMCTBA: JBUTATENIb BHYTPEHHETO CropaHHs, OBITOBOM
o XOJIOAMIILHUK, KOHIUIHOHED
3.2.8 [Ipaktugeckue padoTsl. i3MepeHne yaeIpHOH TeII0EMKOCTH
ATPET'ATHBIE COCTOSAHUMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
131 [Mapoobpa3zoBanre W KoHAeHcanws. lcrmapeHue W KumneHue. YIeTnbHAas Te-
o IUIOTa TapooOpa3oBaHusl. 3aBUCUMOCTh TEMIICPATYPHI KUIIEHUSI OT JaBICHUS
33
332 AOGCOMIOTHAS 1 OTHOCUTENIBHAS BIAXKHOCTH BO3Ayxa. HackIeHHsIi map
133 Teépmoe teno. Kpucrammmueckue u aMmopghHbIe Teaa. AHH30TPONHUS CBOWCTB
o kpuctaiuioB. XKuakue kpuctaiuibl. COBpeMEHHbIE MaTepHaIbl
59
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Kon Konx nmpoBepsiemoro
IlpoBepsieMble 3J1€MEHThI COIEPKAHUS

pa3jiena 3JIeMEHTAa
334 [Tnapiienue u kpucTaU3aus. Y aeabHas TeruioTa miaineHus. Cyoaumanus
335 YpaBHEHHE TEIIOBOrO OanaHca
TexHuueckue YCTpOMCTBA: THTPOMETP M ICHUXPOMETP, KaJIOPUMETP,
3.3.6 TEXHOJIOTUM TIOJIyYCHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH
3.3.7 IIpaktudeckue padboTsl. i3MepeHue BIaXXHOCTH BO3AyXa
4 QJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Tel. OIEKTpUYecKuil 3apsia. JlBa Buma SIEKTPUUECKHX
o 3aps/I0B
4.1.2 [TpoBOAHUKH, TUINEKTPUKHU U MOTYIIPOBOAHUKH
413 3aK0H COXPaHEHHUS IEKTPUUECKOTO 3apsiaa
4.14 BzanmopeiictBue 3apsanoB. 3akoH Kymnona
415 Onextpuyeckoe mnosne. Hampspk€HHOCTh snekTpuyeckoro mois. [TpuHuwn
o cymneprno3uiuu. JIMHUK HaNpsKEHHOCTH 3JIEKTPUIECKOTO TTOJIS
4.1
4.1.6 Pa6ora cun anektpocratudeckoro mous. IloreHiman. Pa3HOCTh MOTEHITHAIOB
417 [IpoBomHWKN W AWAIEKTPUKH B IIOCTOSIHHOM 3JeKTpudeckoMm mone. [u-
o 3JIEKTPUYECKAs IPOHUI[AEMOCTD
418 OnextpoémkocTs. KoHaeHcaTop. DNeKTpoEMKOCTh TIIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsSKEHHOTO KOHIEHCATOpa
TexHu4yeckne ycTpoiCcTBa: AIMEKTPOCKOII, IIEKTPOMETP, IEKTPOCTAaTHIECKas
4.1.9 3aluTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED
4.1.10 [IpakTrueckue padboThl. M3MepeHue JIeKTpOEMKOCTH KOHIEHCATOPA
ITOCTOAHHBIN DJIEKTPUYECKHWU TOK. TOKHU B PA3JIMYHBIX CPEJIAX
421 VYcioBusi CyliecTBOBaHMsI MOCTOSTHHOTO DJIEKTPUYECKOTO TOKa. McTOYHWKH
o toka. Cuna Toka. [ToCTOSHHBIN TOK
4.2
422 Hampspkenue. 3akon OMa a5 yyacTka Henu
423 DneKTpUuyYecKoe CONPOTHBIIEHHE. Y IeIbHOE COPOTUBIICHHE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, MapaiedIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB
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Kon Konx nmpoBepsiemoro
IlpoBepsieMble 3J1€MEHThI COIEPKAHUS

pa3jiena 3JIeMEHTAa
425 Pabora anextpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MOIIHOCTE 3JEKTPUYECKOTO TOKA
anekTpoaBmKymas cuiaa (manee — OJIC) u BHyTpeHHee CONPOTHUBIICHHE
4.2.7 HCTOYHMKA TOKa. 3akoH OMa JiJis TIOJTHOH (3aMKHYTOH) JIEKTPUIECKOH TIeTIH.
KopoTtkoe 3ambikanme
408 DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH COIPO-
- TUBJICHUSA METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh
429 DneKkTprudecKkuil TOK B BakyyMme. CBOHCTBA IIEKTPOHHBIX ITYIKOB
4210 [osnynpoBogHUKH. CoOcTBeHHass ®W  TpPUMECHass  MPOBOJMMOCTH
o norynpoBoAHUKOB. CBoiicTBa p-n nepexoja. [lomynpoBogHUKOBEIE MPHOOPHI
4211 DNEeKTPpUYECKH TOK B BJIEKTPOJHUTAX. DIEKTPOIUTHYECKas TUCCOIHAIISL.
o DIeKTpOIH3
4212 Onexktpudyeckuii TOK B razax. CaMOCTOATEIBHBIM W HECAMOCTOSTEIHHBIN
o paspsia. PaznuuHble TUITBI CaMOCTOSITETILHOTO paspsiaa. Monnus. [Inazma
TexHuveckue yCTPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH
4213 TOKa, DJICKTPOHArpeBaTeIbHBIE TPUOOPHI, SIEKTPOOCBETUTENBHEIE TPHOOPEL,
o TEPMOMETP  COINPOTHUBIIEHUsS, BAaKyyMHbI  JIHON, TEPMHCTOPHl U
(hoTope3ncTophl, MOTYIMPOBOIHUKOBBIN U0, TaThBAaHUKA
[IpakTrueckue paboThl. M3ydeHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.
4.2.14 Usmepenne O/IC MCTOUHMKA TOKa M €ro BHYTPEHHErO CONPOTUBIICHHUS.
Habmonenve siektponusa
11 KJIACC
Kon Koxa
MPOBEPSIEMOr0 IIpoBepsieMble 3JIeMEHTHI COIePKAHUSA
paszgena
3JIeMEHTA
4 OJIEKTPOJJUHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHIYKIWA
43 43.1 [TocTostHHBIE MarHATHL. B3anMonelcTBHE MOCTOSTHHBIX MarHUTOB
432 MaruuTHoe nojie. Bektop MarHuTHONH MHAYKUMH. [[pUHIUI Cyneprno3uLiy.
o Jlunun marauTHOM MHAyKUMK. KapTuHa NTMHUNA MarHUTHOM MHIYKIIMH TOJIS
61
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Kox

Kon

NpOBepPsieMOro IIpoBepsieMble 371eMEeHThI CO/lepKaAHUA
pasaena
3J1eMeHTa
MOCTOSIHHBIX MarHUTOB
MarHutHoe monie NpoBOAHUKA ¢ TOKOM. KapTuHa JMHUI MOJS AJMHHOTO
433 MPSIMOTO TIPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOIHHKA, KaTYyIIKH
¢ TokoM. OmbIT Opcrena. BzanmoaeiicTBre MPOBOJHUKOB C TOKOM
434 Cuna Amniepa, e€ MOyJIb U HaIllpaBJICHUE
435 Cuna JlopeHna, e€ Momylb U HampaBieHue. JIBIDKEHHE 3apsKeHHOU
o YaCTHIIB B OJHOPOAHOM MarHuTHoOM mosne. Pabora cuisl Jlopenma
4.3.6 SIBneHune 3MeKTPOMarHUTHOW WHYKITHH
4.3.7 IToTok BexTOpa MarHUTHOM MHAYKIIUU
4.3.8 O/1C unaykmu. 3aKoH 31eKTpoMarHuTHoi nuaykiuu dapazes
439 BuxpeBoe oamekrpudeckoe mome. JJIC WHAYKONM B  IPOBOJHHUKE,
o JBIDKYIEMCS [TOCTYNIATENbHO B OHOPOJHOM MAarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenna
4.3.11 WunykTuBHOCTS. SIBNeHne caMonHAYKIH. 3J1C caMOMHAYKIMU
4.3.12 OHeprus MarHUTHOTO TIOJIST KATYIITKH C TOKOM
4.3.13 DNeKTpOMarHuTHOE 1oJIe
TexHuueckue  yCTpOMCTBA: MOCTOSHHBIE  MArHUTHI,  3JIEKTPOMAarHUTHI,
4.3.14 IEKTPOJBUIATENb, YCKOPUTENIM DJIEMEHTapHBIX YacTHll, HMHIAYKIUOHHAs
neyb
IIpakTndeckre padoThl. M3ydeHne MarHUTHOTO MOJNA KaTYIIKH C TOKOM.
4.3.15 UccnenoBanne pAeMcTBUS TMOCTOSIHHOTO MarHUTa Ha pPaMKy C TOKOM.
HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM MHIIyKIINU
5 KOJIEBAHIA U BOJIHBI
MEXAHWYECKUE U 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 KonebarenvHast cucrema. CBobGomnble Konebanus. ['apmoHuveckue
o xonebanus. [lepron, yactora, aMmIuTyaa u hasa konedanui
5.1 5.1.2 IIpyxuHHBIA MasTHUK. MaTeMaTH4eCKUI MasTHUK
513 YpaBHeHue FapMOHMYECKUX KOJIeOaHMH. Kunemarnueckoe
o U TUHAMUYECKOE OMHCAaHUE KOJIeOaTeIFHOTO ABIKCHHUS
5.14 ITpeBpamenue SHEpTUH TNpPH TapMOHMYECKHX KoneOaHusix. CBs3b
62
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Kon

Ko
A NpOBepPsieMOro IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena
3JIeMEHTAa
aMIUTATY/IbI KOJIEOaHH UCXOAHOM BETMUHUHBI C aMIUIUTYJaMH KojeOaHuii eé
CKOpPOCTH U YCKOPEHUS
KonebarensHplii kKOHTYp. CBOOOMHBIC 3IIEKTPOMATHUTHBIC KOJICOaHHS B
5.1.5 H7ealbHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHWYeCKHMHU U
3JIEKTPOMAarHUTHBIMU KoJliebanusimMu. @opmyna ToMcona
5.1.6 3aKOH COXpaHEHHsI SHEPTUH B UACATHHOM KOJie0aTeIbHOM KOHTYpe
517 By eHHBIC MexaHH4YecKkre Konebanus. PesoHanc. PesonaHcHas kpuBasl.
o BrIHy>K1eHHBIE AIEKTPOMAarHUTHEIC KOJCOAHMSL.
5.1.8 ITepemenHbIit Tok. CHHYCOUIANBHBIIN TEPEMEHHBIN TOK.
51.9 MoOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYJHOE M JeHCTBYyIOIIEee 3HaueHHE
o CHJIBI TOKA M HANPSKEHHS
Tpancdopmarop. [IpomsBoacTBo, nepenada u NOTPeOICHUE HIEKTPUIECKOM
51.10 SHEPTruu. OKONOTHYECKHE PHUCKH IPHU TPOU3BOJCTBE 3NIEKTPUUECKON
o sHeprun. KynbTypa HCHOJB30BaHMS 3NEKTPO3HEPIHM B IOBCETHEBHOM
JKU3HU
5111 TexHudeckne ycTpoicTBa: celicMorpad, 3JIEKTPUYSCKHA 3BOHOK, JHHHH
aJIeKTponepenay
[MpakTrueckue padoThl. MccnemoBanre 3aBUCUMOCTH TEpHOJA MAaJbIX
51.12 KoJIeOaHWii Tpy3a HA HUTH OT JJIMHBI HUTH U MaccChl Tpy3a. MccnenoBanme
o NEPEeMEHHOr0 TOKa B LENM M3 IMOCIEeNOBaTeIbHO  COEIUHEHHBIX
KOHJICHCATOPA, KaTyILIKH U Pe3UCTopa
MEXAHWYECKUE U S3JIEKTPOMATHUTHBIE BOJIHBI
501 MexaHnuueckue BOJHBI, YycioBUA pacnpoctpaHenus. Ilepuon. CxopocTh
o pacnpocTpaHeHus U JuiHa BOJIHbI. [lonepednblie U npooIbHbIE BOJTHBI
522 Wntepdepenius u qudpakiys MeXaHUIeCKUX BOJIH
523 3ByK. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa
52
DNEeKTPOMarHUTHbHIE BOJIHBI. Y CIOBUS U3TYUYEHHUS DJIEKTPOMAarHUTHBIX BOJIH.
524 B3anmHas opuenTanus BekTopoB E, B W U B 3JI€KTpOMAarHUTHOW BOJHE B
BaKyyMe
CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KCHHUE, MIPEJIOMIICHHUE,
525 noJsIpu3anysi, audpakuus, uateppepernns. CKOPOCTh IMEKTPOMArHUTHBIX
BOJIH
63
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Kon

Ko
A NpOBepPsieMOro IIpoBepsieMble 371eMEeHThI CO/lepKaAHUA
pasaena
3J1eMeHTa
596 [Tkana 31eKTPOMAarHUTHBIX BOJIH. [I[pUMEeHEHHE 3IEeKTPOMAarHUTHBIX BOJIH B
o TEXHUKE U OBITY
597 [TpuHLKIIEL paauocBsi3u u TEJIEBUIACHMUSL. Paguonokauus.
DIIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOIIEH CPEe/IbI
TexHuueckue YCTPOUCTBA: My3bIKaJbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBas
528 JUAarHOCTHKA B TEXHUKE M MEIULIUHE, pajgap, paAuONpUEMHUK, TEIEBU30pD,
anTeHHa, TenedoH, CBY-neun
OIITUKA
5.3.1 [IpsiMonnHENHOE pacpoCTpaHEHHUE CBETA B OTHOPOAHOM cpenie. JIyu cBera
539 OTtpaxeHue cBeTa. 3aKOHBI OTpaskeHHs cBeTa. [locTpoeHue nzodpaxeHuil B
o TIIIOCKOM 3epKajie
533 [Ipenomnenune cBeTa. 3aKOHBI TIPEIIOMIICHHSI cBeTa. AOCONIOTHBIN
MIOKA3aTellb MPEIOMIECHHS
534 ITonHoe BHyTpeHHee oTpaxeHue. IlpeaenbHblil yroy HOJTHOTO BHYTPEHHETO
o OTpaKEHHUS
5.3.5 Hucnepcust cBera. CrioxkHBINA cocTaB 6enoro ceera. [[Ber
CoOuparomye M pacceuBaronye JHH3bl. ToHKas nnH3a. POKycHOe pac-
536 CTOSIHUE M ONTHYECKas cuja TOHKOW JHH3BL. [locTpoeHue u300paxeHUn
o B COOMpAONIMX ¥ pacceMBaromuX JHH3aX. DopMyna TOHKOW JIMH3HL
5.3 VBennueHune, faBaeMoe JTUH30H
5.3.7 IIpenensl NPUMEHUMOCTU T€OMETPUUECKON ONITUKU
Wntepdepenims ceera. KorepeHTHbIE MCTOYHMKU. YCIIOBHS HaOIIOIEHUS
5.3.8 MaKkCHMyMOB W MHHHUMYMOB B HWHTCP()EPCHIMOHHOW KapTHHE OT JIBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus cBeta. AudpaknuonHas peméTka. YCIOBHE HAOIIOJCHUS
539 [JIABHBIX MAaKCHUMyMOB IIpU MaJ€HUM MOHOXPOMAaTHUYECKOITO CBETa Ha
TUPPaKIIHOHHYIO PEIIETKY
5.3.10 [Tonsipusanus ceerta
TexHuueckne YCTPOHCTBA: OYKHM, Jyma, (HOTOANMIapar, NPOEKIMOHHbIH
5.3.11 amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS OITHKA, AW(PPaKIHOHHAS
peléTKa, NoIsIpou]
5.3.12 [IpakTuyeckue pabotsl. U3Mepenne HoKasares MPETOMIICHHUS.
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Kon

Ko
A MpPOBePsSIeMOro IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena
3JIeMEHTAa
HccnenoBanue cBOCTB u300pakeHuil B nuH3ax. HabmoneHue aucnepcun
CBeTa
DJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU
['panuiel mprMeHMMOCTH KiTaccuyeckoil mexaHukd. [locTymaTtel Teopuu
6.1 OTHOCHUTEJIBHOCTH: WHBAPUAaHTHOCTb MOJAYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHLIUI OTHOCUTENbHOCTH DUHIITeHA
6 6. OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKpaLlEHHE
) JUTMHBI
6.3 DHeprus 1 UMITYJIbC CBOOOAHON YaCTULIBI
6.4 CBsi3p Macchl C JHEPrueil U HUMITyJbCOM CBOOOJHOM YaCTHULBL. DHEPrus
' MIOKOSI CBOOOTHOM YACTHIII
7 KBAHTOBA ®U3NKA
SJIEMEHTBI KBAHTOBOM OIITUKH
711 ®otonsl. Popmyna Ilmanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
o DHeprus ¥ UMITyIIbC (hOTOHA
712 Otxpeitie 1 uccienoBanne porodrpdpexra. Omeiter A.I'. CroneroBa. 3aKOHBI
o doroaddexra
7.1 713 VYpaBHenue OiHmTeiiHa 11 dortodddekra. «KpacHas rpanuma» ¢oro-
o s dekra
7.1.4 Jasnenue ceeta. Omnbitel I1.H. JleGeneBa
7.1.5 XuMHueckoe IecTBUE CBETA
716 TexHnueckue ycTpoiicTa: oTORIEMEHT, POTOIATINK, COTHEUHAs OaTapes,
o CBETOIMON
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OmnbiTel Pesepdopaa o uccieaoBaHui0 CTPOSHUS
o aToma. IlmanerapHast Moaens aToMa
72 [Mocrynater bopa. U3nyuenue u noriomeHue (OTOHOB MPH MEPEXOJIC aTOMa
7.2.2 C OJHOrO YpPOBHS dHepruu Ha Jpyroil. Bunel cnextpoB. CrekTp ypoBHeEH
SHEPTUH aToMa BOIOpOJa
723 Bonnossie cBoiicTBa yactull. Bonusl ne bpoiins. KoprnyckynsipHo-BonHOBOM
o nyanusM. Jludpakius 3IeKTPOHOB Ha KPHCTAILIAX
65
[okyMeHT co3aaH B anekTpoHHow copme. Ne 59 ot 11.09.2025. NcnonHutens: Mutpiokosa E.M. B I/IEKTPOHHbBINA

CrpaHuua 65 u3 86. CTpanuua cosaaHa: 11.09.2025 08:19 =¥ TATAPCTAH



Kon

Ko
8 MpPOBePsSIeMOro IIpoBepsieMble 3J1eMeHTHI CO/IeP:KAHUSA
pa3jiena
3JIeMEHTAa
794 CHOHTaHHOE U BBIHYXKJEHHOE H3JIydeHHe. Y CTPOMCTBO U MPUHLUI paboOThI
o nasepa
795 TexHUYEeCKHE YCTPOWCTBA: CIIEKTPAILHBIA aHAW3 (CHEKTPOCKOI), Jiasep,
o KBAaHTOBBIA KOMIIBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmtoneHne TMHEHYaTOro creKkTpa
ATOMHOE A4PO
7.3.1 Mertos1 HAOMIOACHNUS W PETUCTPALINH SIEMEHTAPHBIX YaCTHII
OtkpeiTie paanoaktuBHOCTU. OmeITEL Pesepdopna mo ompenmenenmo co-
7.3.2 CcTaBa paAMoOakTHBHOrO wu3mydeHus. CBoiicTBa anbga-, Oera-, ramma-
u3nydeHus. BiusiHue paJuoakTUBHOCTH Ha KHUBBIE OPraHU3MbI
733 OTKpbITHE TIPOTOHA W HeWTpoHa. HykionHas monmens sapa ['eizenOepra —
o WBanenko. 3apsa sapa. MaccoBoe dmcio sapa. M30Tomst
734 Anbda-pacriag. ONeKTpOHHBII M TMO3UTPOHHBIN OeTa-pacman. ['amma-
u3NydeHue. 3aKoH paJMOaKTHBHOTO pacraia
7.3 7.3.5 DHeprus CBs3W HYKJIOHOB B siipe. SaepHble cuibl. JledekT Macchl sapa
7.3.6 Snepurie peaknuun. Jlenenre u CUHTE3 sAep
737 Anepubiit peaktop. TepmosaepHbiid cunTe3. [IpoOieMbl M MEPCIEKTUBBI
o SIEPHOM SHEPTETUKH. DKOJIOTHIECKHIE aCTIEKTHI SIIEPHOI SHEPTeTUKH
7338 OnemeHtapuble 4YacTHLbl. OTKpbiTHE MO3UTpoHA. DyHIaMeHTalbHbIE
o B3aUMOJICHCTBUS
739 TexHu4eckue yCcTpoucTBa: 03UMETpP, kKamepa BuiibcoHa, saepHbIi peakTop,
aToMHas bomba
7310 [Mpaktuueckne paboTel. MccnenoBanne TPEeKOB dACTUI] (IO TOTOBBIM
o doTorpadpusm)
OJIEMEHTBI ACTPO®U3NKN
2.1 Bun 3Bé3nHoro HebOa. CosBe3mus, sipkue 3BE3JbI, TUIAHETHI, UX BHIUMOE
JIBHKEHHE
8 8.2 Conneunast cucrema. [lmaHeTsl 3eMHOW rpynmbl. [lnaHeTsI-rUraHTBl U UX
’ CITyTHUKH, KapJIMKOBbIE TU1aHeThl. Manbie Tena CoMHeuHON cucTeMbl
8.3 Comnnre, potochepa n armocdepa. CoHeuHast aKTUBHOCTh
8.4 Uctouynuk sneprun ConHua 1 3BE37
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Kon

Ko,
a3uélna MPOBEPIEMOT0 ITpoBepsieMble DJIEMEHTHI COEPKAHNS
P 3JIeMEeHTA
3BE34bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, DPaauyc,
2.5 TeMIepaTypa, UX B3aUMOCBs3b. JluarpaMma «CreKTpaibHbIH K1acc — CBETH-
MOCTBE». 3BE3IbI IVIABHOM MOCJIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JUUIS 3BE3]1 ITIaBHOM IOCIIE0BATEIHLHOCTH
2.6 Buytpennee ctpoenue 3B€31. COBpeMEHHbIE MPEJCTaBICHUS O MPOUCXOXK-
' nesun ¥ 3Boronun CoJtHIA U 3BE3/1. DTAIIbl )KU3HHU 3BE3]T
Mnreunsiii [yt — nama [Namaktuka. CrmpanbHast cTpyKTypa [ajmakTukw,
8.7 pacmpenenenue 3BE3N, raza u meud. [lonoxxenme u amwkenne ConHITa
B 'anmaxtuke. [Tnockas u cepuueckas nogacuctemMsl [ anakTuku
2.8 Tunel ranaktuk. PaguoramakTuku U KBazapel. UEpHBIE IBIpHI B s1pax
' TaJaKTHK
Bcenennas. Pacimupenue Beenennoii. 3akon Xa006ima. Paz0eranvie rajakTuk.
8.9 Bo3pact u pamuyc Bcenennoii, Teopus bonbmoro B3peiBa. Mogens
«ropsiuei Beenennoil». PenukroBoe usityueHue
2.10 MacmrabHass crpykrypa Bceemennoil. Meraranaktuka. HepeméHnabie
’ IPOGIEMBI aCTPOHOMHH

MPOBEPSAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OGPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPpeGOBaHNUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbLHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMIpoBaHHOCTE YMEHHH pacrio3HaBaTh (pu3nUecKue sSBICHUS (IIPOLECCH) U OOBICHATD
MX HAa OCHOBE M3YYEHHBIX 3aKOHOB

Brnamenwe  ocHOBOmMONArarOmM{A  (PU3WYECKAMH  TOHATHSIMH W BEIHYHHAMH,
XapaKTEPH3YIOMUMH (HU3HIECCKUE MPOIIECCHI

C¢hopMUpOBaHHOCTh YMEHUH MPUMEHSTH 3aKOHBI KJIACCHUYECKOW MEXaHWKH, MOJIEKYIISPHOI
(¢U3MKH ¥ TEpPMOJMHAMHKH, SJIEKTPOAWHAMUKH, KBAHTOBONM (M3MKK I aHaAIM3a |
00BSICHEHHS SIBICHUH MHUKPOMHpA, MAKpOMHUpPA M METaMUpa, pa3indaTh yCIOBUS (TPAHHUIIB,
3 o0acTl) MNPUMEHUMOCTH (PHU3WYECKHX 3aKOHOB, IOHMMATh BCEOOLIMH  XapakTep
(yHZaMEHTANbHBIX 3aKOHOB W OrPAaHMYCHHOCTh HCIOJB30BAHMS YACTHBIX 3aKOHOB,
AQHAIN3UPOBATh (M3WYECKHE IIPOLECCH], WCIONb3ySd OCHOBHBIE IIOJIOKEHHS, 3aKOHBI
U 3aKOHOMEPHOCTH

ChopMIpOBaHHOCT YMEHUS Pa3liuuaTh YCIOBHS IPUMEHIMOCTH MOJENECH (PU3MIECKUX Tel
Y TIPOLIECCOB (SIBJICHUM)

C(i)OpMI/IpOBaHHOCTB YMCHU pEelIaThb paCLIéTHLIe 3aJladyd C SBHO 3aJaHHOM W HESBHO
5 3aJlaHHOMN (l)HSI/I‘IeCKOﬁ MOJCJIbIO: Ha OCHOBAHWH aHalin3a YCJIOBUA BI:I6I/IpaTB (I)I/ISI/I'-IGCKI/IG
MOJCIIN, OTBCYAIOIINC Tp€6OBaHI/I5[M 3aa4u, IPUMCHSATDb (1)OpMYJ'H:I, 3aKOHBI,
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Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001Iero 0Opa3oBaHus

3aKOHOMEPHOCTH M MOCTYJaThl (PU3UYECKHX TEOPUH MPU HCIOJIB30BAHUM MaTEMAaTHYECKUX
METOJIOB pEIlIeHUs] 3aJay, MPOBOAMTH pPACUEThl Ha OCHOBAHWM HUMEIOIIUXCA JaHHBIX,
AQHAJIM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOIbl PEIICHUS C YYETOM IOJYYEHHBIX
pe3yabTaToB

Pemate kauecTBeHHBIE 3amauu, TpeOyOUIHe NPUMEHEHUS 3HAHWN W3 PasHBIX Pa3lelioB
IIKONBEHOTO Kypca (H3WKH, a TakkKe HHTETPAllid 3HAHUN W3 JAPYTHX IPEAMETOB ec-
TECTBEHHOHAYYHOT'O LMKJIAa: BHICTPaUBaTh JIOTHYECKYIO LIETIOUKY pacCyKIEHHUH ¢ onopoil Ha
M3yUCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH M (pH3NIECKUE SIBICHUS

BrageHre OCHOBHBIMH METOJaMH HAy4YHOTO T[IO3HAHMS, HWCIOJb3YeMbIMH B (u3HUKe:
MPOBOIMTH MPSIMBIC U KOCBCHHBIC U3MEPCHUS PU3MYCCKUX BEJIMYHH, BRIOUPAs ONTHUMAITbHBIN
CHOCO0 M3MEPEHUs] M WCIOJIb3Ysl M3BECTHBIC METOJbI OICHKH ITOTPEIIHOCTSH HU3MEpPEHHH,
MPOBOMTH UCCICTOBAHUE 3aBUCUMOCTEH (PU3NUICCKUX BEJIMYHMH C MCIOIb30BAHHEM MPSIMBIX
U3MEpPEHHH, OOBACHSITH MOTYYCHHBIC PE3YJIbTAThI, UCIONb3Ys (PU3HYECKHE TCOPUH, 3aKOHBI
Y MOHSATHUS, W JIeaTh BBIBOJBI, COOJIONAThH IpaBiiia 0e30MacHOro TPyla MPH HPOBEICHUH
UCCIICZIOBAHUI B paMKax y4eOHOro 9SKCHePHUMEHTa U y4eOHO-HCCIeI0BATEIbCKON
JIeSTeIbHOCTH C UCIOJIb30BaHHEM LH(PPOBBIX H3MEPUTENHHBIX YCTPOUCTB U JIAOOPATOPHOTO
000pyToBaHUS

ChopMIpOBaHHOCTE YMEHHI aHaIM3UPOBAaTh M OICHUBATH IIOCIECACTBHS OBITOBOH U
MIPOU3BOJICTBEHHON JEATENbHOCTH YeJIOBEKa, CBA3aHHOW C (PU3MYECKUMHU IIPOLIeCcCaMH, C
MO3MLUM  HKOJOrMYecko  0e30macHOCTH; MPEACTABIECHUA O  palMOHAIBLHOM
MIPUPOAOIIOIF30BAHUM, @ TaKK€ pPa3syMHOM HCIIOJNb30BAHUU JOCTWKEHUH HAyKd W
TEXHOJIOTUH JJIs TabHEHIIer0 Pa3BUTHS YeJIOBEUECKOTo 00IIecTBa

OBnajzieHue pasIuuHBIME crioco0aMu paboThl ¢ HHpopManueit Gpuzndeckoro comepskaHus ¢
UCIIOJIb30BAHUEM COBPEMCHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH; pasBUTHE YMEHUI
KPUTHYECKOTO aHAJIN3a M OLICHKH JIOCTOBEPHOCTH ITOJTy4aeMoi HH(popMauu

10

ChopMIpoBaHHOCTE YMEHUH TMPUMEHSATH OCHOBOTIONATAIONINE ACTPOHOMUYECKUE TOHSATH,
TEOpPHUX W 3aKOHBI LTS aHAH3a U OOBSICHEHUS (PU3MIECKUX IMPOIECCOB, MPOUCXOIIIINX Ha
3BE3axX, B 3BE3NHBIX CHCTEMaX, B MEXTAIAKTHUECKOU Cpeje; ABIKCHUS HEOCCHBIX Tel,

JIBOJIIOINH 3BE311 1 Beeennoit

IHNEPEYEHDB 2JIEMEHTOB COJEPXKAHUSA, MIPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon Kon
pasjena/re  3jeMeH IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
MBI Ta
1 MEXAHHKA
1.1 KNMHEMATHKA
111 Mexanndeckoe ABwKeHHE. OTHOCHUTENBHOCTh MEXAHHYECKOTO JIBHKCHUS.
o Cucrema oTcuéra
1.1.2 | MarepuanbHas TOUKa.
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta

E& pamiryc-BeKTop:
Fe )= (xle ) e ) =(2),

TpaeKTopII,

HepeMenIeHIe:
Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

Y Tb.
CrokeHIe IepeMelleHHil:

Ay =0 + 1,

CKOpOCTh MaTepHaIbHOM TOUKH:

AF ~

U=—o =1}'=[L31_.U1_.U__].
AT a0 '
Ax , . ,
v.=—1| =x/. aHANOTIYHO v, =V,, U.=Z,.
AL 4o :

CroxeHIle cKopocTell: o, =0, + 0, -

BeruncrieHne nepeMenieHust U MyTH MaTepHaibHON TOYKU MPH
MIPSIMOJTMHEHHOM JIBFDKEHHUH BJIOJIb OCH X TI0 TPa(MKy 3aBUCUMOCTH V,(t)

- _  AD .,
YCKD[}EHIIE MAaTEepPHATBHOI TOYKIL: a = —L =L = [H,. .HJ_ i
t—0

At .
1.1.4 Av, N , -
a =—2= =(u,),". aganorryHo a, =(v, )’, a.=(v.)’"
At At i
PaBHOMEpHOE NPSIMOIMHENTHOE IBHXKEHUE:
LS x(t)=x0+voxtx(t)=xo+voxt
vx(t)—vO0x=constvx(t)—vox=const
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Kon
pa3jaena/te
MBI

Kon
3J1eMeH
TA

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

PaBHOYCKOpeHHOG HpﬂMOHHHeﬁHOG JBHXKCHUC!

x(t)=x,+uU, r+ﬂr*'r
- o (> S

v (t)=u, +at

a, = const

] '\

s _ i _"J. - W
UE.T L’ﬁ.‘f - -'HI ["’2 ""’1]

HPII JBILKESHINI B O[THOM HANIPABJIEHII IIVIE S =

CBo0OojaHOE masieHue. Y CKOpeHHe CBOOOTHOTO TTaICHUSI.

Vi

O Xo X

ol

JIBrmkeHue Tena, OpOIIEHHOTO MO/ YTIIOM O K TOPU3OHTY:

[.\'{f} =X, t Uyt =2 tU,cosat-f
gr . 2
vy =y, +u, f+ 1T =y, +Usina-f— il

v (t)=uv, =u,cosa

UJ.(I] =Up, + 8,1 = U,sina— gt
g.=0

g,

=—g=const

Kpuponuneitnoe apmwkenue. JIBmxeHne MaTeprualbHON TOYKHU O
OKPY>KHOCTH.
YrnoBas ¥ TMHENHAs! CKOPOCTh TOUKU: V=ORv=wR .

IIpy paBHOMEPHOM [ABMKEHMM TOUYKH IO OKPYXHOCTH 0=2nT=2mvw=T2m

=2mv . lleHTpocTpemuTenpHoe yCKOpeHHe TOUYKH: alic=v2R=w2Rauc=Rv2
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta

=w2R . TlonmHoe yckopeHne MaTepruasbHON TOUKH

1.1.9 | Teépnoe teno. [locTynarensHoe U BpalaTeIbHOE IBIKEHHE TBEPAOTO Tena
1.2 JVMHAMUKA

Wuepuuanbuele cucrteMbl orcuéra. IlepBeid 3axkoH Hbrotona. IIpuninun

1.2.1
OTHOCHUTEIBbHOCTH I anmuiest

1.2.2 | Macca tena. [InotHoCcTs BemectBa: p=mVp=Vm

Cwna. Ipunuun cynepnosunun cuit: F paBHOmelcTB=F 1 +F2 +... Fpasuoneiicts

1.2.3
=F1+F2+...
124 Bropoii 3akon Hetorona: 1 marepuaisroit Touku B UCO F17=mal Fi=mai
o ; Ap =F AtAp=FAt nipu F =constF=const
Fi Fy
1.2.5 B -

Tperuii 3akon HptoToHa 17151 MaTepuaibHbIX Touek: F12°=—"F21Fi2=—F21

3aKOH BCEMHUPHOTO TATOTSHHS: CHJIBl NPHUTSHKCHHUS MEXKIY TOUYCYHBIMH
Maccamu paBHbl F=GmIm2R2F=GR2mimz2 .

1.2.6 | Cuna Tspxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHITBI TSXKECTU OT BBICOTHI
h Ham moBepxHOCTHIO IuTaHETHI pamuycoM Ro: mg=GMm(RO0+h)2mg=(Ro
+h)2GMm

1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fx=—kxFx=—kx

Cuna tpenus. Cyxoe TpeHue.

128 Cuna TpeHus ckonbxeHus: Frp=puNFmp=uN .
Cuna tpenus nokost: FTp<uNFmp<uN .
Koaddumuent tperust

1.2.9 | HaBnenue: p=FLSp=SF1

1.3 CTATHKA

13.1 F

MOMEHT CUIBI OTHOCUTEILHO OCH BpallCHUA:
M| = Fl, rzze 1 — muedo cuibl F'F OTHOCHTENBHO OCH, MPOXOAAIIEH Yepe3
TouKy O MepIeHANKYISIPHO PUCYHKY

Hentp macc tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX TOUEK:
132 rum=mlr]™+m2r2 +...m1+m2+...rom=mi+ma+...miri+mara+....
o B oaHOpoaHOM mosie TshkecTH (g =const)(g=const) LeHTp Macc Tena

COBTAJIAET C €T0 IIEHTPOM TSKECTH

1.3.3 | YcnoBus paBHoBecus TBEpRoro tena B UCO:
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Kon Kon
pasnena/re  3jeMeH

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

MBI Ta
(M, +M, +...=0
B +Fy+...=0
1.3.4 | 3akou [lackans
1.3.5 | JlaBnenue B sxxunkoctH, nmokosimetics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F-Apx=—"PBbITeCHFApx=—Pssrrecn ,
1.3.6 | ecnu Teno u xxuakocTs mokostcss B UCO, To FApx=pgVBoiTecHFApx=pg Vesirecn
YcnoBue maBaHus Tel
1.4 3AKOHbBI COXPAHEHU S B MEXAHUKE
1.4.1 | UMnynsc MaTepuaIbHOM TOUKH: P =mvV p=mv
1.4.2 | Umnysse cucteMbl Telt: p =pl +p2™+...p=pi+p2+...
3aKOH U3MEHEHUS U COXPAHEHHS MIMITYIIbCa:
B UCO Ap =A(p17+p27+...)=F 1 BHemBAt+F 2BHEmHA... Ap=A(p1+p2
+.. .):Fl s A t+F2puemnAtt.. .
a3 |® HCO , eciu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,
o ecmu F~1Bnemn+F 2BHemn .. =0F 1 sremntF2pnemnt...=0
PeakTnBHOE IBMKECHUE
Ar x
1.4.4
PaboTa cuipl Ha MaJIOM IEepeMEIICHUN:
= |P:| |.-i'-.}7| -cos a=F, - Ax
o F
1.4.5 —
D
MOUIHOCTh CUJIBI:
ecnu 3a Bpems AtAt paboTa cuiIbl U3MEHSIETCS Ha , TO MOIIIHOCTh CHITBI
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Kon Kon
pasnena/re  3jeMeH
MBI Ta

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

A4

=— =F-vu-coso
&r Ar—

P

1.4.6

Kunerndeckas sHeprus MatepuanbHoil Touku: Ekun=mv22=p22mExm=2mv2
=2mp2

3aKOH U3MEHEHUS! KHHETUYECKOH SHEPTUH CUCTEMBI MaTEPUAIIbHBIX TOYEK:

B UCO AExun = A1+ A2 + ...

1.4.7

[ToTenumnanbHas 3Heprus:

It noTeHuanbHbIX ¢l A 12=Elnorenni—E2norenn—=AEmnorennAi2
=FE1norenu—E2noreni—=A Enorenr .

[ToTeHnmanbHas SHEPTHS MATEPUATEHON TOYKH B OJTHOPOTHOM TTOJIE
Tsokectd: Enorenn=mghEnoreni=mgh .

[ToTteHumanpHas HEprus ynpyro aehopMHUPOBAHHOTO

tena: Enorenn=kx22 Enorenn=2Kkx2

1.4.8

3aKkoH U3MEHEHUS U COXPAHEHUS MEXaHIMIECKON YHEPTHH:

Euex = B T Em'm:—m-
B IICO AE,;x = Azcex nenorenm. cun
B IICO AE,:x =0, eClIH Agcex renoresn czx = 0

1.5

MEXAHWYECKUE KOJIEBAHW U BOJIHBI

1.5.1

I'apmoHMYeckue KonebaHusi MaTepHaIbHOM TOUKH. AMIUINTYAA U (a3za Koe-
6annit. KunemMaTHueckoe onucaHue:

x(f) = Asin| @of +9, ).

v () =x'.

a(d=(v,), =—e'x(f) =a +a'x=0,

TJIe X - CMEIICHHE 13 PaBHOBECHSI.
JluHamuueckoe omucaHue: max=—kx,max=—kx, roe k=mw2k=maw:.

9710 3Ha4uT, yT0 FX="kxX.Fx=kXx.
DHEpPreTHYecKoe ONMUCaHWe (3aKOH COXPAHEHHS MEXaHWYECKOU

DHEPIHUH):
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta

CBsi3b  aMIUTUTYABl  KONEOAHWH  CMCEIICHWsS  MaTepUalbHOM  TOYKH
C aMIUTUTYAaMHU KOJIeOaHUN e€ CKOPOCTH U YCKOPEHHUSI:

U =0, @ =4

[Teprox n yacToTa KoneOaHwii:

r-27_1
0 Vv

[Teprox MabIX CBOOOHBIX KOJIEOaHMH MATEMATHIECKOTO MasTHUKA!

1.5.2

Ilepuos cBoOOAHBIX KOTEOaHUH IPY>KUHHOTO MasiTHUKA!

m
T=2n|—

1.5.3 | Boinyxaennsle konebanus. Pe3onanc. PesonancHas kpuBas

Ionepeynsie ¥ MPOAOILHBIE BOJHEL. CKOPOCTH PACIPOCTPAHEHMS W JIJIMHA
BOJIHBL: A=vT=uvA=vT=vv
1.54

WuTepdepennus v qudpakiys BOJIH

1.5.5 | 3Byk. CkopocTh 3ByKa
2 MOJIEKYJIAAPHA S ®U3UKA. TEPMOJIMHAMUNKA
2.1 MOJIEKYJISIPHASA ®U3UKA

Mogenn  cTpoeHHs ras3oB, OKHAKOCTEH W TBEpABIX Ted. Ilycth

TePMOAMHAMUYECKas cHUCTeMa (TeN0) COCTOMT U3 N OJMHAKOBBIX MOJIEKYJI.
2.1.1 Torpa xonuuectBo BemecTBa V=NNA=mpuv=NaN=um ,

rae NANA — ynciao ABorajapo, m — mMacca CHCTeMBbI (Tera), W — MOJIspHas
Macca BelecTBa

2.1.2 TenoBoe ABMKEHNE aTOMOB U MOJIEKYJ BEIIECTBA

2.1.3 BsaumopeiicTBre yacTHIl BelecTBa

2.1.4 | dudodysus. BpoyHOBCKOE IBIKEHHE

2.1.5 | Mopgens uneansuoro raza 8 MKT

CBsi3p  MEXKAy JaBICHHEM W  CpeAHEeW  KHHETHYECKOW  JHeprueit
2.1.6 MOCTYMATEIBHOTO TETJIOBOTO JBHYKEHHSI MOJICKYJI HISaIbHOTO ra3a (OCHOBHOE

ypaBHeHne MKT):
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Kon Kon

pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta
P ! lni’mcu‘ n-g
= — o = — - = — “ s
3 3 1 2 3

rae mo —macca ofHoi Monekyisl, N=NVn=VN - koHuenTpaims Moiexy

2.1.7 | AbcomotHas temneparypa: T =t +273K

CBsi3p  TeMmriepaTypsl Taza Cco

— [(mp*) 3
218 | &ea=| |7 KT

CpenHel  KHHETUYECKOM
MOCTYMATEIBHOTO TEIUIOBOTO JBMKEHUS €T0 MOJIEKYJI:

sHepruen

2.1.9 | Ypasuenme p = nkT

VpaeHeHne MeHeneesa

3aICI):

pV="_RT =vRT =NKT, p=
2.1.10 K

2

Mojens uaeaabHOro raza B TEPMOANHAMUKE:

( Vpaprerme Merreeesa — Kareipora
| BEIpaKeHHe U1 BHYTPEHHEH SHepIHH

pRT
1L

raza (IpIMeHIMEIe (OPMET 3aIIcH):

L‘=%vRT 3T =3 RT = ve T = %pV

— KianeiipoHa (mpHMeHIMEIS

BripakeHIle [UIA BHYTpPeHHell 3HepIiH 0IHOAaTOMHOTO IIE;

2.1.11 | p=pl+p2+...p=p1t+p2+...

3akoH ﬂaﬂbTOHa JUTA 0aBJICHHSA CMCECU Pa3pEIKECHHBIX I'a30B!:

CTOSTHHBIM KOJTMYECTBOM BEILIECTBA V):
2.1.12 | uzorepma (T = const): pV = const

nzoxopa (V = const): pT=constTp=const ,
nzobapa (p = const): VT=constTV=const.

H3omnporiecchl B pa3peeHHOM ras3e ¢ MOCTOSIHHBIM YHciIoM MoJiekya N (¢ mo-
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Kon Kon
pasnena/re  3jeMeH
MBI Ta

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

I'pacdmueckoe npencrapieHne u3onporeccos Ha pV-, pT- u VT- nuarpammax.
O0beanHeHHbIH ra3osblii 3akoH: pVT=constTpV=const

JJII TIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

HacpienHele ©  HeHachblllleHHble mapel. KadecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JaBJIEHUS] HACBHILIEHHOTO Tapa OT TeMIepaTyphl, UX
HE3aBUCUMOCTh OT 00bEMa HACKHIIIEHHOTO Tapa

2.1.14

BraxxsocTh BO3TyXa.

OTHOocuTeNnbHAs

BnaxxHocthb: ¢=prapa(T)praceimmnapa(T)=pnapa(T)pracsimmapa(T)p=puacsmumn
apa( T)pnapa( T):pﬂaculunapa( T)pnapa( T)

2.1.15

W3menenue arperaTHbIX COCTOSIHUIM BelIeCTBa: ucnapeHue
U KOHJIEHCALUs, KHIIEHUE )KUKOCTU

2.1.16

H3menenue arperaTHbix COCTOSIHUM BCIICCTBA: IJIaBJICHHUC
" KpUCTAJUIN3 AL

2.1.17

[IpeobpazoBanue 3HEPTUN B (Pa30BBIX MEpexoaax

2.2

TEPMOJIMHAMUKA

2.2.1

TemnoBoe PaBHOBECHUC 1 TEMIICpATypa

222

Brytpennss sneprus

223

Tennonepenaya  kak  crnoco0 — M3MEHEHHMsI — BHYTPEHHEHl  sHepruu
6e3 coBepuieHUs paboThl. KOHBEKIHS, TEMIONPOBOIHOCTD, H3IyUCHHE

2.2.4

KonudecTBo TETUIOTHI.
VYaenbHas TemioéMKocTh BemecTBa ¢ Q=cmATQ=cmAT

225

VY aenpHas TerioTa napoodbpaszosanus L: O = Lm.
VY aenpHas TEIUIOTA TUIaBieHus A: Q = Am.
VY aenbHas TeroTa cropanus Tommsa q: Q = gm

2.2.6

OnemenrtapHas paborta B TepMoauHamMuke: A=pAVA=pAV.
Brraucnenne paboTsl 1o rpaduKy mporecca Ha pV-auarpamme

2.2.7

[Tepoiit 3akoH TepmoauHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12
+A1=(U2-U)+A12
Anmabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12

2.2.8

Bropoii 3akoH TepmouHaMukn. HeoOpaTHMbIe MPoIecchl

229

[puniune! geiictBus TemnoBbix MammH. KITJI:

A O QXCJ'[ | |Q};{:J‘[ |

¥ ITHEI ‘--I-[E.I."'F_|
Q.

= == :1_
L 0

ZHarp ZHarp arp

2.2.10

Makcumansnoe 3Hauenne KI1JI. Iukn KapHo:
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Kon Kon

pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta
- I_J'd"n" B Iﬁm T, XN
MAx N = Niyagme = =1-
T HaTD HATp

2.2.11 | YpasHenue TemioBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 QJIEKTPOJJUHAMUKA
3.1 QJIEKTPUYECKOE IIOJIE

OnekTpu3zanust Ten W €€  TPOSBICHUA.  DIEKTPUYECKUH  3aps.

3.1.1 | [Ba BUJA 3apsa. DrneMeHTapHbIH NIEKTPUUECKHUH 3apsiz.
3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsiia

BzaumoneiictBue 3apsnoB. Todeunsie 3apsasl. 3akon Kynona:
B OJTHOPOJTHOM BEIIECTBE C TUJIEKTPUUECKON MPOHHUIIAEMOCTBIO E€

q '|q: 1

il — .
g1 4mes, 1

4

.{‘:l'_l

-

F=Fk

3.1.3 | Dnekrpuueckoe none. Ero aeficTBre Ha 3JIEKTPUUECKUE 3apsiIbl

HanpsmxEHHOCTB SIeKTpHIecKoro noist: E'=F qupo6HbIitE=(qnpocusiiF .
[Mone Toueunoro 3apsina: Er=kqr2Er=kr2q ,
-
onHoponHoe none: E =const.E=const.
Kaptuae! nuauit HAaNpsHKEHHOCTH STUX TIOJIEH

[MoTeHNHANTBEHOCTD AIIEKTPOCTATUIECKOTO TIOJS.

Pasznocts moreHnmanoB u Hampspkenue: Al12=q(d1—¢2)=—qAd=qU.A12=q(¢1
—$2)=—qA¢p=qU.

[ToTrennmansHas HEprus 3apsaa B dJIeKTpocTaTiHueckoM noie: W=qdoW=qop,
3.1.5 | A=—AWA=—AW

[ToTenmuman snekrpocraTudeckoro nois: ¢=Wqp=qW
CBsi3bp HANPSHDKEHHOCTH TOJIE M PA3HOCTH TMOTEHLMANIOB AT OAHOPOIHOTO
anekrpocratuueckoro nomus: U = Ed

[Tpuammn CYIEPIIO3UINHI IIECKTPUICCKUX
noseii: E=E"1+E2+...,0=¢1+02+... E=E1+E2+...,p=¢p1+¢p2+...

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTHYCCKOM II0JIC.

3.1.7 | YcnoBue paBHOBecus 3apsaoB: BHyTpu mnpoBoaHuka EL=0E1=0 , BHyTpU U
Ha TIOBEPXHOCTH MPOBOIHUKA () = const

ﬂHBHeKTpI/IKI/I B OJICKTPOCTATHYCCKOM II0JIC. I[I/IBJ'IGKTpI/I‘IeCKaSI
MPOHUIACMOCTb BEIIECTBA €

Konnencarop. Onexkrpoémkocts koHneHcaropa: C=qUC=Uq .
DneKTpo€MKOCTB TIockoro kouaeHcatopa: C=ee0Sd=eC0C=decoS=¢Co

[TapannensHOE coeTMHEHUE

KoHaeHcaTopoB: g=ql+q2+...,U1=U2=...,Cnapann—C1+C2+...q=q1+q2+...,U1
=U2=...,Conapamn—C1+C2+...

[TocnenoBaTenbHOE COEMHEHUE KOHAEHCATOPOB:

3.1.10

77

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 59 ot 11.09.2025. UcnonHutens: Mutptokosa E.M. 0 AIEKTPOHHbINA
CrpaHunua 77 3 86. CTpanuua cosaaHa: 11.09.2025 08:19 =¥ TATAPCTAH



Kon Kon
pasnena/re  3jeMeH
MBI Ta

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+Uz2...,q1=q2=...,Crocn 1=C1 1
+(C21+...

3.1.11

DHeprusi 3apsHkeHHOTo KoupaeHcatopa: We=qU2=CU22=q22CW=2qU=2CU2
=2Cq2

3.2

3AKOHbBI IIOCTOSAHHOI'O TOKA

3.2.1

Cuita ToKa:

Ag

Aty

[MocTostaubI TOK: | = const
Jlns moctositHHOTO TOKa q = It

322

Yc10BUA CyIIECTBOBAHUS 3JIEKTPHUECKOTO TOKA.
Hampsoxerne U u /IC E

323

3akon Oma juig yuactka uenu: [=UR=RU

324

DJeKTpUYeCcKOe COMPOTUBICHHE. 3aBUCUMOCTh COMPOTHBICHHUS OIHOPOIHOTO
NPOBOJHHKA OT €ro JUIMHbI M CEYEHHs. Y[IelIbHOE COMPOTHUBIICHUE
BeriecTBa. R=pISR=pSI

325

Ucrounnku Toka. 3/]C ncrounnka Toka: E=AcroponanxcnngE=qAcropousuxcun
BHyTpeHHEe COnpOTHBIIEHIE UCTOYHIKA TOKA

3.2.6

3akon Owma g TONHOM  (3aMKHYTOM)  3JIeKTpHueckoW  1enu: E
= IR + Ir, otkyna I=ERr[=RrE

E.r
"= R

3.2.7

[MapamienpHOE coeMHEHNE TPOBOIHUKOB:

I=Ti+I2+.., Ul =Uz2=.., IRnapamn=1R1+1R2+...Ruapann 1=R11+R21+... .
[TocnemoBaTenbHOE COSTMHEHUE TIPOBOITHUKOB!

U=U1+Uz2+ .. 11 =12=.., Rmocn=R1+R2+...Ruocn=R1+R2+...

3.2.8

Pabota snexrprueckoro Toka: A = [Ut.
3akon Jxoymns — Jlenna: Q=I2RtQ=DRt .
Ha pesuctope R:Q=A=I2Rt=IUt=U2RtR:Q=A=LRt=IUt=RU2t

329

Mo1iHoCTh OJICKTPHUYCCKOT'O TOKA:

P=— =IU

TennoBas MOIITHOCTB, BBIACIIACMAA Ha PE3UCTOPE:
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta

MoI1HOCTh UCTOYHMKA TOKA:

Iﬁ-.')i"".f'ﬂl-ﬁl'll

Ar—sl)

CB0OOIHBIC HOCUTEN IEKTPUUECKUX 3apsA70B B MPOBOJHUKAX. MeXaHU3MBI
3.2.10 | mpoBOAMMOCTH TBEPABIX METAIIIOB, PACTBOPOB M PACILUIABOB 3JIEKTPOJIHUTOB,
razoB. [lomynpoBoaauku. [TomynpoBOTHUKOBRIN 11O

3.3 MATHUTHOE I10JIE

Mexanndeckoe B3aUMOJICHCTBME MAarHUTOB. MarauTtHoe mone. BekTop

MAarHUTHOMH uHyKun. [puHmmun CyNepIO3ULAN MAarHUTHBIX
3.3.1 | momneii: B’=B”1+B72+...B=Bi1+Bx+...

JIMHUM VHIYKIMKM MardHUTHOTO moist. KapTuHa JTMHUH MHIYKIUMH MarHHTHOTO
TI0JIS TT0JI0COBOTO M MOAKOBOOOPA3HOTO MOCTOSHHBIX MATHUTOB

OnbIT Opcreaa. MarHuTHoe Iojie NMPOBOJHMKA ¢ TOKOM. KapTuHa nuHMM
MHIYKIUH MarHUTHOTO MOJIS JUIMHHOTO IPSMOTO IMPOBOAHHUKA U 3aMKHYTOTO

332
KOIIBIIEBOTO [POBOHHKA, KaTYIIKH
C TOKOM
333 Cuna Amriepa, e€ HanpaBienue u senuunHa: FA=IBlsinaFa=IBlsina , rae o —
o yTOJI MEXTy HarpaBJIeHHEM TIPOBOIHUKA U BEKTOpoM BB
Cuna Jlopenta, e€ HanpaBienue u BennunHa: FJlop=|qlvBsinaFiop=|qlvBsina
334 |rme a — yrom Mexmy Bekropamu vV u BB . JIBWKeHHe 3apsiKeHHOU
YaCTHIBI B OJHOPOJAHOM MATHUTHOM [OJIE
34 OJIEKTPOMATHUTHAS UHYKIUA
ITorok BexkTopa MmarHuTHON MHAYKIMKH: @=BnS=BScosa®=BnS=BScosa
iy | B
n / B
a
3.4.1

S

3.4.2 | SBnenue snexTpomMarHuTHONM HHAYKIUH. D/C uHIyKIIMK

3aKoH 3JIeKTpoMarHuTHOW MHAYKIKu Dapajest:

343 E:_&_@ -

i &I [
Af—)
79
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 59 ot 11.09.2025. UcnonHutens: Mutptokosa E.M. 0 AIEKTPOHHbINA

CrpaHunua 79 ua 86. CTpaHuua cosaaHa: 11.09.2025 08:19 =¥ TATAPCTAH



Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MBI Ta
\‘,\3 ln’
ﬁ
7]
[
( 7 .{ }
344
O/1C MHAYKIUY B IPSIMOM TIPOBOJHHMKE JUTHHOM |, IBHXKYIIIEMCS CO
ckopocThio V'V (v L17)(vL]) B 0OMHOPOZHOM MarHUTHOM
monie B: |Eil=BlvcosalEil=Blvcosa
, TJIE 0. — YTOJl MEXIy BEKTOPOM B ¥ HOPMAJIBIO NN K IUIOCKOCTH, B KOTOPOM
nexat Bektopsl I'uv ' Inv ; ecim 1’1 LL B°B,uv'v 10 |Ei|=Blv|Ei|=Blv
3.4.5 | lIpasuno Jlenma
NunyktuBHOCTh: L=®IL=ID , nou ®© = LI
Camonnnyknus. 3C caMOUHITyKIIHH:
3.4.6 AT
E =-L—| =-II
Aty
3.4.7 | DuHeprus MarHuTHOIO NOJS KaTywku ¢ Tokom: WL=LI22W1=2LD
3.5 DJIEKTPOMATHUTHBIE KOJIEFAHW A 11 BOJIHBI
Konebatenmprpnii koHTYp. CBOOOAHBIE JICKTPOMATHUTHBIE KoJeOaHHUS B
HJCaIbHOM KOJIEOAaTENbHOM KOHTYPE:
3.5.1 N = -
[9(1) = Gomesin( 0 + )
]I[ t)=g =wqg,_cos|of+q@,)=1__cos(wf+q,)
®opmyna Tomcona: T=2nLCT=2nLC , orxyna ®=2nT=1LCw=T2m=LC
1.
CBs3p aMIUTUTYIBI 3apsifia KOHJIEHCATOpa C aMIUIUTYJOM CWIIBI TOKa MpH
CBOOOJIHBIX DIIEKTPOMArHUTHBIX KOJCOAHHSX B HJICATBHOM KOJeOaTeIbHOM
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Kon Kon
pasnena/re  3jeMeH

IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

MBI Ta
KOHTYpE:
= Lo
gﬂu:r. -
W
3aK0H COXpaHEeHHUS SHEPTUHU B UACAITEHOM KOJIe0aTeIbHOM KOHTYpe:
352
3.5.3 | BeiHyXI€HHBIC DIICKTPOMArHUTHBIC Kolebanus. Pesonanc
ITepemennslit ToK. 1Ipon3BonacTBO, Nepegada U MOTPEONEHUE NEKTPUIECKON
SHEPruu
2 2 2 2
354 | CU Ll CU LI
+ = =R = TR = const.
CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3aWMHas OpHEHTalus BEKTOPOB
355 . NN
B DJIEKTPOMAarHUTHON BosHE B Bakyyme: E' 1B 1c E1Blc
356 [lkana >IeKTPOMArHUTHBIX BOJH. lIprMeHeHHe 3JIEKTPOMArHUTHBIX BOJH
o B TEXHHKE U OBITY
3.6 OIITUKA
361 [IpssMmonmHEHOE pacTpoCTpaHEHWE CBETa B OJHOPOAHOW cpere. TouedHbrit
o ucTo4HuK. Jlyd cBeta
3aKOHBI OTpaXKeHUs cBeta. a=Pfa=p
3.6.2
3.6.3 | ITocTpoeHune n300paxeHn B TNIOCKOM 3epKaJie
3aKOHBI IPEIOMIIEHHS CBETA.
IMpenomiienne ceera: nlsina=n2sinf.nisina=nzsinp. .
AOCONIOTHBIN MOKa3aTeNb MPEJIOMIICHHUS: NAOC=CVNa6c=VC .
OTHOCUTENBHBINA NIOKA3aTeNb MPeoOMIIeHHS: NOTH=n2n1=v1v2nom=n1n2=v2vi
3.6.4 n,
-
Xon iy4ell B Ipu3Me.
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta

COOTHOIIICHHE YacTOT M COOTHOIICHHE JJIMH BOJH npu 1nepexone
MOHOXPOMATUYECCKOI'0 CBETA YCPE3 I'paHULly pa3dacia ABYX ONTUYCCKUX CPEa:

3.6.5 u“p

[TonHOE BHYTpEHHEE OTPAKEHUE.
IMpenenbHbIi yron THIOJTHOTO BHYTPEHHETO
otpaxkeHus: Sinarp=1nota=n2nlSinamp=noml=n1n2

CoOuparome ¥ paccemBarome JHH3BL. ToHkas JH3a. DokycHoe
3.6.6 | paccrosiHHe U ONTHYECKas cuiia TOHKoU uH3bl: D=1FD=F1

®opmyna Toukoit muu3el:  1d+1f=1Fd1+f1=F1
Yeenuuenue, napaemoe nun3oi: [=hH=|fld['=Hh=d|f]
T

d

H F
3.6.7 }

F\ h
f

k4

B cnyuae paccenBaroniei JTUH3BIL:

D<0=F=1D>0,D<0=F=D1>0,

3.6.8 | T=hH=fld<1T=Hh=d|fI<1

Xop nyda, MpOLIEANIEr0 JUH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IloctpoeHne wu300pakeHU TOYKM M OTpe3Ka NPsSMOH
B COOMPAIONINX U PACCEHUBAIOIINX JINH3aX M UX CHCTEMaX

3.6.9 | doroammapar Kak onTHYECKUI MpHOOp. I 71a3 Kak onTHYecKas CHCTEMa

Wurepdepentms cBera. KorepeHTHble WMCTOYHMKH. YCIOBHS HaOIIOJCHUS
3.6. MaKCHMyMOB ¥ MHHHMYMOB B HHTCp(EPEHINOHHONH KapTHHE OT JBYX

CI/IH(ba?;HBIX KOI'€pCHTHBIX UCTOYHUKOB!
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Kon Kon
pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MBI Ta
A
MAKCIMYMBI — A=2m—, m=0,x1.£2.£3,
MITHIIMYMEI — &=[&u.+1]— m=0+1+£2 3 _
Hdudpakmus  cera. [ludpakunonnas pemérka. YcioBue HaOIIOISHUS
3.6.11 [JIABHBIX MAaKCHMYMOB TIPH HOPMAJTBHOM ITaJICHUH MOHOXPOMATHYECKOTO
e CBETA C JJIMHOM BOJIHEI A Ha PEIIETKY ¢ nepuoaom d:
dsinpm=mA,m=0,+/—1,+/—2,+/-3,...dsinpm=mA,m=0,+/—1,+/-2,+/-3,...
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOW JIVAJIM3M
4.1.1 I'mumote3a M. Ilnanka o kBanTax. @opmyna [lnanka: E = hv
419 ®dotonbl. Dueprus porona: E=hv=hcA=pcE=hv=Ahc=pc .
o Nwmmynse porona: p=Ec=hvc=hAp=cE=chv=Ah
4.1.3 ®doroaddekrr. OnpiTel A.I'. CrosteroBa. 3akoHbI hoTodpderTa
YpasHenue DiHmTeHA 17151 hoToddpdexTa:
Edorona=ABsixona+Exnamax,Edorona=ABbIXOga+Exunmax,
rae , Edorona=hv=hcA,Eporona=hv=Ahc, ABbixoma=hvikp=hcAkpAssixona=hVvip
414 :AKphC
Exnamax=mv2max2=eU3an Exunmax=2mv2max=eUsan
JlaBneHue cBeTa.
4.1.5 JlaBieHue cBeTa Ha MOJIHOCTBIO OTPAXKAIOIIYI0 TOBEPXHOCTh U HA IOJIHOCTBIO
MOTJIOIIAOIIYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [InaneTapHas Moziens aToMa
[Mocrynater bopa. U3nydenne u nornomenue (GoToHOB IpH IMepexoie aToMa ¢
OJTHOTO YPOBHS DHEPTUH HA JPYTO¥:
he
hv |E -E |
f_l‘]l‘r - F¥1
4.2.2 -
423 JIuHeivyaTbie CIEKTPBI.
- CriekTp ypOBHEW JHEPTHH aTOMa BOJOPO/a:
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Kon Kon

pa3neja/Te  3JieMeH IIpoBepsieMblii 31€MEHT COLEPKAHUS
MbI Ta
—13,63B
E_ = —, n=1,2.3
n-
4.3 OU3UKA ATOMHOI'O SA/IPA

43.1
qucio sapa. zoromsl

Hyxionnast monens sapa ['eitzendepra — MBanenko. 3apsn sapa. MaccoBoe

PannoakTHBHOCTS.
Annda-pacman:

A A4 4
7 X—>75Y+5He

bera-pacnan.
DneKTpoHHbIH B-pacnan:

A A 0~
432 | zX2zaY + qe+v,

[To3uTponHsIii B-pacnan:

A A e
s X5 + g€ + v,

lNamma-n3nydenue

*2r-t

3akoH paguoakTuBHOTO pacnana: N(t)=NO*2—tTN(t)=No*2r-. .
4.3.3 | Ilycth m — mMacca paaroakTHBHOTO BemiecTBa. Toraa m(t)=m0*2—tTm(t)=mo

4.3.4 | Snepusbie peakuuu. [leneHue u CUHTE3 Aaep

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

®dwusuka, 10 knace/ ['paués A.B., [Toroxes B.A., Canenkuii A.M., bokos I1.FO., O6miectBo ¢

OrpaHUUYEHHON OTBETCTBEHHOCTBIO M3natenbckuii neHTp « BEHTAHA-I'PA®y;

AKI_II/IOHCpHOC O6IJ_IGCTBO «31aTeabpCTBO «HpOCBCH_IeHI/IC»
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METOINUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

dusuka. 10 kiracc. Meroauueckoe rmocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://www.yaklass.ru/p/fizika#program-10-klass
https://educont.ru/

http://school-collection.edu.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 59 ot 11.09.2025
WHuumatop cornacoBanus: Mutptokosa E.M. CekpeTapb yyebHom yactu
CornacoBaHue nHngumnposaro: 11.09.2025 08:19

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Hypynnux B.P. 11.09.2025 - 11:10
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