MUHUCTEPCTBO MPOCBEIEHU S POCCUNCKON ®EJIEPALIMU

MunuctepcTBo obpazoBanuss OpeHOyprckoit 00acTu

Otnen oOpa3oBaHust afIMUHUCTpaUU [ aiickoro MyHUIIMIIAIBLHOTO OKpyTa

PACCMOTPEHO

Ha 3acemanuu [1IMO
yuuTeNIed €CTECTBEHHO-
HAy4HOTO ITHKJIA

p}’KOBO;[WFeJIL

3asoxmona T.B.
[TpoTokomn Nel

oT «25» aBrycra 2025 r.

MAOY "COIII Ne 10 "

COI'JTACOBAHO YTBEPXJIEHO

3a%ynb JUpEKTOpa

Tanaes4 E.T.

PABOYASI [TIPOTPAMMA
(ID 7061154)

ydyeOHoro npeamera «®@u3uka. Yriy01éHHbIH YPOBEHb)

s odyuaromuxcs 10 — 11 kmaccos

(c u3menenusMu u gononHeHussmMu Ha 01.09.2025 r.)

r. I'aii, 2025r.

OLL Nel 0y



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE CpeaHero obmero oOpa3oBaHUS pa3padoTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHus yueOHoro mnpeamera «®Pusukay B
oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peanu3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenseTr o00s3aTenbHOe MPEIMETHOE COJepIKaHue,
YCTAQHABJIMBAET PEKOMEH]YEMYIO I10CIIE€[0BAaTEILHOCTh U3YYEHHS! TEM U PAa3/eloB y4yeOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
NpEICTaBICHUE O IEJSIX, COACP)KAaHUM, OOIIeH cTparernu OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aauu
npodecCHOHAIBHON OpPHEHTAIMK, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
MHTEJUICKTYaJbHBIX M  TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYyYaromuMCs, KOTOpBIC
HEOOXOAUMBl Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcss IUIaHUpPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOonéHHoM ypoBHe). HaydHo-MeTon010rn4eckoil OCHOBOM A pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydarommxcs,
OCBOMBILIUX MPOrpaMMy 1o (U3MKE HA YPOBHE CPETHETO 001Iero o0pa3oBaHusl Ha yriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITENIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAHUPYEMbIE Pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTaThl O rogaM oOyUeHMs;

cojiepxkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM 00ydeHusl.

[TporpamMa mo Qu3MKe HMEeT HPUMEPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU IS COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[lporpamMa 1O (u3MKE HE CKOBBIBAET TBOPUYECKYIO HWHHUIMATUBY YyuHuTelnedl u
MPEOCTABISAET BO3MOXKHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TMOJIXOI0B K
IpenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUs Kypca.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYeCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouosiorueit, gusnueckoil reorpadueit u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMHU. M3yueHue (U3MKH BHOCUT OCHOBHOM BKJaJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HAY4YHbIM METO/| T03HAHUS IIPU BBIIOJHEHUH UMM Y4EOHBIX UCCIIEI0OBaHUM.

B ocHOBYy kypca (u3uKu Ha ypoBHE CpeqHEro o0Iero oopa3oBaHus MOJIOXKEH PsiI UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KAK MPUHIUIIBI €r0 IIOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEN KypC SABISAETCS JIOTHYECKHU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCUUECKOW, TaK U
COBPEMEHHOM (DU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (usuku oObeIuHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanu3zanus npeanoiaraeT UCHoJIb30BaHUE T'YMaHUTapPHOTO
noTeHIrana (GU3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »rxonozuzayuu peanusyerTcs IMOCPEICTBOM BBEICHUS DIIEMEHTOB COJAEPIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBI 10 (PU3UKE TOJDKHO OBITh MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTA KaK IMOCTOSIHHO ACWCTBYMOMIETO (hakTropa
yuebHOoro mpouecca. [ns yrayGn€HHOrOo YpOBHS — 3TO CHUCTEMa CaMOCTOSTEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYEHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTukyma. Ilpu stom
BO3MOXHBI JIBa crioco0a peann3anui (pU3HMIecKoro MpakTHuKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MuOO mocie MepBOro U BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJIaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakKTHKyMa B CHUCTEMY
1a0opaTOpHBIX paboT, KOTOpPbIE MPOBOAATCS B Mpoliecce U3ydeHHs paszena (temsl). [Ipu sTom
1oJ padoTaMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MOMIAarOBOM HHCTPYKITHH.

B nporpamme o ¢usuke crucrema yueHHYECKOTO IKCIEPUMEHTa, J1a00paTOpHBIX padoT U
MPaKTUKyMa MpeCTaBlIeHa eUHBIM MepeuHeM. BrIOOp TeMaTuKu AJi 3TUX BUAOB YICHHUUECKUX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH O0Opa30BaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSIMH IPOBOJAUTH TIPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonpiioe BHUMaHUE yAenseTcs PelIeHUI0 pacu€THBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL PAacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJaHHON M HESIBHO 3a/IaHHOU
¢bu3nUeckoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, TaKk M HMHTErpUpYsl MPUMEHEHHNE 3HaHUH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/ay TMPHOPUTETOM SBJSIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpOTeKaHHUs (U3NYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIUIEH KU3HH, TpeOyromue BbIOopa
bu3HYECKON MOAENH AJIsi CUTYAIlUHU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmMu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0mrero oOpa3oBaHMs TOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOTO KaOwHeTa. B kaOmnere
(GU3UKN T0JKHO OBITH HEOOX0AMMOE JTab0opaTOpHOE 000PYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHBIX
B MPOTrpaMMe MO (PU3MKE YUEHUUECKHX OIBITOB, JIAOOPATOPHBIX pabOT U paboOT MpaKTHUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmoHHOEe 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O0ECIEeYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMme 1o
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIOUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHCHHIA.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX IMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOAE TMO3HaHUS U (HOPMHUpPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrue YMEHHI OOBSICHATH SBICHUS C MCIOJIB30BaHUEM (DU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIbCTB;

¢dopMHpoBaHUE TPEACTABICHUH O poJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOArOTOBKA K JajbHEHIIeMy OOy4eHHIO B OITOM
HaIlpaBJICHUH.

Joctuxenne 3TUX Iiesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3a7ad B Ipoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMBbl 3HAHWM 00 O0mUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAs] MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, dJEKTPOJINHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHX OCHOB M IPHUHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysbTara;

CO3JIaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIEI0BATELCKOM, TBOPYECKOM
JeSITebHOCTH;

pa3BuUTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHOUN ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyGnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenmera «Ddusuka» Ha ypOBHE CpeaHEro oOIero oOpa3oBaHWs BbIOMpaeTCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmo), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (GuU3MKe nepedeHp J1ad0paTOPHBIX U MPAKTHYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ousuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHus Npupoabl. Habmrogenne u s3KCepuMenT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BETUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeInyrH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEP/OE TEII0, UJlealbHasl )KUKOCTh, HJI€AIbHbIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIbl €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pomp m mecto ¢u3uku B (OpMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHuss GU3NIECKUX
BEJIMYMH IIPU TOMOILIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(uKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIbHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUykeHNE MaTepUaIbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacaTeJIbHOe (TaHreHI[MAbHOE) U MOJHOE YCKOPEHHE MaTepHabHONW TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHhl: CHUAOMETpP, JABMKEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpOoIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH Npyu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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

W3mepeHne yCKOpeHUs IIpU INPAMOJIMHEHHOM PpAaBHOYCKOPEHHOM [BHJKCHHM 10
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKY JAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

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

Tema 2. /lunamuxa.

[lepsiit 3akoH Hprorona. MHepuuanbHbie cucteMbl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb IPaBUTALIMOHHON U MHEPTHOW MacCHhl.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

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

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CWIA TPEHUS IIOKOS.
Koadp¢unuent tpenus. Cusia conpoTUBIEHUS NMPHU ABMXKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCUMOCTBb OT CKOPOCTH OTHOCHUTEIBLHOTO JBUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

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

Hemoncmpayuu.

Habmronenne aBM>kXeHus TeJ B MHEPUMAIBHBIX M HEMHEPLHAIBHBIX CUCTEMaxX OTCUETA.

ITpyHIMIT OTHOCUTEIBHOCTH.

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

CpaBHEHHME PABHONECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI Tea
Ha €ro YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TP JBMXKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

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

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

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



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  IE€PEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CcuJIbl OTHOCUTENBHO OCH BpamieHus. [lmedo cumbl. CroxkeHue CUil, NPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

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

HMnynisc CHIIBI U N3MEHEHHUE UMITyJIbCa Tela.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

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

Pabora cunbel Ha MalloM W Ha KOHEYHOM INepeMmelleHuH. ['paduueckoe mpencraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

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

[ToreHnnManpHbBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHad sHeprus. IloTeHnuanbHas
SHeprust ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKOpocTb. TpeTbst KoOcCMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM 17 UACalbHOM JKUJKOCTH KakK CJEIACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJICHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Paszgea 3. MoJgiekyjsipHasi pM3uKa U TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KuHeTnueckor Tteopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moenu CTpOeHUs Ta30B, KUIKOCTEH U TBEPIBIX TelI U OOBSICHEHHUE CBOWCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

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

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

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'padmueckoe mpencTaBieHre U30IPOLECCOB: N30TEPMa,
u30xo0pa, nzodapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHWHETUYECKOW »HSHepruer MoCTyNnaTelbHOIro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH U/I€aJIbHOTO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

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

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

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

N3y4eHne n30X0pHOIo Impolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

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



TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpeJHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUYECKUE MPOLIECCHI.

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

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

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHass W MOJSpHas TEIJIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoOaMHAMUKU. BHyTpeHHss1 sHeprus. KonnyecTBo Temnorsl U padoTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrOo Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

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

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOWHA, MOTyYe€HHE CBEPXHU3KUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3MmeHeHne TemMrepaTypsl IPH aIiadaTHueCKOM PacCIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcamus. Vcnmapenwne wu KkumeHue. YenpHas TeIuioTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B )KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHoro Tena. Pactshkenue u cxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

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

[TpeoOpaszoBanue sHEprun B (ha30BBIX MIEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKUE TMIPOLECCHI: JKUIKHUE KPHUCTaJIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

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

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsnoB. IIpOBONHMKM, NMAIEKTPUKH W IOJYIPOBOJAHHUKH. DJIEMEHTApPHBIA DIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro mousi. IIpoOubiii 3apsn. Jluaum Hanpsoxk€HHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSHKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. IToTennman
AJIeKTpocTaTudeckoro mnosis. CBsA3p HANpPsDKEHHOCTH MOJIE UM PA3HOCTH TMOTEHLHUAIOB IS
AIEKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro mo o0béMy mapa. Ilojme paBHOMEpHO 3apsyKeHHOW OECKOHEYHOM ITOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. JIUaneKkTpudecKas NpOHUIAEMOCTh BEILECTBA.

Konpnencarop. DNeKTpOEMKOCTh KOHJIEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTtenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHuME 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMIAAU  IJIACTHH,
PacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LENH, COIEpKAIIEH KOHAECHCATOP.

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

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CymIECTBOBAaHMS ITOCTOSIHHOTO —AJIEKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAAU IIONEPEYHOr0 CEYECHMS. YIEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAMHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 3JIEKTPUYECKOrO TOKA. TerioBas MOLIHOCTb, BBIAEISIEMAas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH OMa s MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIenu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA W TEXHOJIOTMUYECKHE TMPOLECCh: aMIEpMETpP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

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

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe u3mepenune DJIC. KopoTkoe 3aMblkaHuE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd JIC rajibBaHMUECKOro 3JI€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

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

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnexTpuyeckas MNPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

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

OnexkTpuueckuid TOK B ra3ax. (CaMOCTOATENBHBII M HECAMOCTOSTENbHBIN pasps.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnusd. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIMMOCTH METAIJIOB U MOJIYIPOBOIHHUKOB.

OaHOCTOPOHHSS MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOIA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  u3MepeHud  ¢usuueckux BenuuuH. OlleHKa  TpaHuUIll
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
paszzenax «Y4eHUYECKUH SKCIEPUMEHT, JJabopaTOpHbIE pabOThI, MPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmuvie nonamus, c6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
ABIICHUE, Hay4YHbIH (akT, runore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHUCTEMbl ypaBHeHWH. JluHeliHas ¢yHKIUs, mnapaboia,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B J)KUBOH mpupoje, Auddy3us, 0CMOC, TEIIO0OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIJIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHHS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUIKHE KPHUCTAUIbl, DJJEKTPUUYECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAs
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHIITEWH, peméTyaThie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe nosne.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
BekTop mMarHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKLHH.

MarnutHoe nosne NpoBOJHUKA C TOKOM (NPSIMOrO MPOBOJHMKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mnoje. PabGora cumsr JlopeHniia.

MaruuTtHoe nosje B BeuecTse. deppomMarHeTUky, napa- 1 1MaMarHeTUKH.



TexHU4YecKkue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKOOW, YCKOPHUTEIU
AJIEMEHTAPHBIX YACTHILI.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUI MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TIPSIMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTENIBHOTO PUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUUU. [loTOK BekTOpa MarHUTHOM MHAYKIUU. D/C
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

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

IIpaBuno Jlenna.

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

DHeprusi MarHUuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKUE TPOIECChl: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM 110J1€ 3€MJIH.

Hemoncmpayuu.

Habmronenue siBeHMs 3IEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd IJC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBiieHNE CAaMOMHIYKIIUH.

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

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpeznenenne UHAYKIUA BUXPEBOI'O MAarHUTHOTO TOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoienH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebanms. KuHemaTmdeckoe W JAMHAMHYECKOE  OIMHCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT MEXaHWYEeCKOW dHepruu). BwiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMaTU4YeCKOTO OMUCAHMUS.

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

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

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

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJI€OaHU Tpy3a HA HUTH OT aMILTUTY/IbI.

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

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB IBIKEHHS TeJla B X0/1€ KoJIeOaHUN Ha yIIPyroM IMo/IBECe.

N3yueHue ABUKEHUS HUTIHOTO MAsTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJebaTeTbHOM KOHTYPE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

IlepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKSHHS TIPU Pa3INdHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

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

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

DKOJIOTUYECKUE PUCKH TPU TPOU3BOACTBE 3IEKTpodHEepruu. KynbTypa HCIOIb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

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

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BrIHyXIeHHBIE CHHYCOHITbHbIE KOJIEOaHMS.

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

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

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

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AjuHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, peoMiieHre, HTeppepeHns U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJsIpU3aLus,
uHTephepeHIus U TudpaKius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAOLIEH Cpebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeNeBHU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zBykKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOIOTBHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny v AMPpakiiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IPUMEHEHHE.

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

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

OO6HapyxeHue HH(ppaKpacHOro U YIbTPa(HOIEeTOBOrO U3ITyUeHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamonuHetHOE pacnpocTpaHEHUE CBeTa B OAHOpoAHOH cpene. JIlyu cera. ToueuHbri
VCTOYHUK CBETA.

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



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npesomiieHus . OTHOCUTENIBHBIN II0Ka3aTenab NpenoMieHHs. IIoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

[TostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoIHOro BHYTPEHHETO OTPaKEHHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmylia TOHKOH JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKas CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€pPEHTHBIX UCTOYHUKOB. [IpuMeps! Kiaccndeckux MHTEp(EepeHLIMOHHBIX CXEM.

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

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroanmnapaT, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roeHue nmosiHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB U€pe3 MIIOCKOMApaIENbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

Habmonenue nugpakiuu cera.

N3ydenne AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

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

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

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

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKONUYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInn U MOISPU3aLIUU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmionenue u uccienoBanue quppakimoOHHOTO CIIEKTPA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

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

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

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

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPTUEH U UMITYJILCOM PENTUBUCTCKON YaCTULbl. DHEPIUs MTOKOSI.

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

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

OnpeneneHue UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTUL (110 ¢oTorpagusiM TPEKOB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@®OTOHBI. DHEPrus U UMILYJIbC POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
st poroaddexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJI€HHE CBeTa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
a0COJIIOTHO OTpakarotyto nmosepxHoctsb). OnbrTel [1. H. JleGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. nuHa BomHbl ne bpoinsg u pasmepsl
objmacTu  JoKanu3alMM  JBWXKymlieiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHolIeHHs Heonpeaenénuocteit ['eiizendepra.

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

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddekra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

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

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CHekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBbIM aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnpens onsita Pesepdopna.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHUE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

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

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

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

DHeprus CBS3U HYKIOHOB B siape. Snepubie cuibl. [ledext maccsl spa.

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

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHnel, Me30HBI U JenToHbl. lIpencraBienue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

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

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHUueckue ycTpoicTBa M TEXHOJIOTMUECKHE MPOIECChl: TO3UMETp, kamepa Buibcona,
SNEpHBIA  PEaKkTop, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MAarHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA € HCTIOJIb30BAaHUEM J103UMETPA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOJBl KOCMHUYECKUX
00BEKTOB.

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

Bun 38é31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

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

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

Muineunsiii [Iyte — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa66ma. Pazberanme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



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

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

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

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKUX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cUCTeMaTH3alMs  CoJAep)KaHMusl  pas3fenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHMM B SKOHOMHYECKOM, TEXHOJIOTMYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTA U3MEPEHUN, U3MEPUTETbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTophl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIIMH.
[Tpu3Haky mo100us TPEYroIbHUKOB, ONPEIeIeHNe TUIONIAaIU TUIOCKUX QUTyp U 00bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH NpHUpoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  MpPU  MPOU3BOACTBE  DIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

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

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

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOABUTATEND
SIkoOu, reHepaTop MEPEeMEHHOI0 TOKa, HMHIYKIMOHHAs Ie4b, JIMHUU D3JIEKTporepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKIHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIC IPUEMHHKH, sIIEPHAsI SHEPTeTUKA U SKOJIOTUYECKUE aCTICKTHI
€€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «PU3nKa» JT0JKHBI OTpaXxkarThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTAM pOCCHilcKkoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HAIPABJICHU! BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

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

® TOTOBHOCTb BECTH COBMECTHYIO IE€STEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOH IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

® c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMl0 W MPUHUMAaTh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas OSCTETUKY HAy4yHOrO TBOPUYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IIIaHbI;

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE ICUCTBUIM B OKPYKAIOLIECH Cpelle HA OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBRA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKHU;
OCO3HAHHWE LIEHHOCTH HAyYHOW JEeATENIbHOCTH, FOTOBHOCTb B IIPOLECCE M3YUYECHUS
(GU3UKN  OCYIIECTBIIATH  MPOEKTHYIO M MCCIIEJOBATENIBbCKYIO  JESTEIbHOCTD
UH/UBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYyJIMpPOBaTh U AKTyaIM3UPOBATh IPOOJIEMY, pacCMaTpUBATH €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pacCMaTpUBAEMBIX (pU3HUECKUX
SABJICHUSIX;

pa3pabarbiBaTh IJJaH pelIeHUus npoOjeMbl C Y4ETOM aHajaM3a HUMEIIUXcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCJIEACTBUN AEATEIBHOCTH;

KOOPJWHUPOBATh W BBINOMHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE IIPH PEILICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHU U METOJaMHU (PH3UIeCKOn
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeSATENbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPECTAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC ITPU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3MPOBATh 3aJlady, BBIJIBUTATH
rUnore’y € pelleHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;
CTaBUTh U POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yYCHHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJICH, IPEJIaraTh OPUTHHAIBHBIE TIOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BJIAJCTh HABBIKAMU TOJNy4eHUs HHGopManuu (U3NYECKOTO COJIEpXKaHHUS U3
VMCTOYHUKOB Da3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMYHBIX BUIOB U (QopMm
IIPEJICTaBICHHUS],



OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4éTom
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIMBH1yaIbHON paboThI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUM C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS N0 €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JEHCTBUM, PACHPENEIATh POJIA C
y4€TOM MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTU (PU3UKHU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEATNIOYTEHUM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO JPYAWIHH B 00IacTH (QHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATH
COOTBETCTBUE PE3YNBTATOB LEIISAM;

BJIAJCTh HABBIKAMU IIO3HABATEIbHOM pPE(IECKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pE(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;
IPUHUMATh ceOs, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,



IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTHX Ha OLIMOKU.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (U3MKe st
YPOBHS CpeaHero oo01ero o0pa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIONMIETO CHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThC K
SMOILMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISITE THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIINY, BKIIOYAIOIICH CTPEMIICHHE K OCTIIKEHHUIO IICIIU U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
SMIIATHH, BKJIIOYAIONICH CITOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSHHE PYTHUX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, TPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AEesITeNbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OINHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOAMHAMHKH, POJib (PU3HMUECKON
Teopuu B (GOPMHUPOBAHUHU MPENCTABICHUM 0 PU3NUECKON KapTUHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(sIBNIEHMI): MHEpLMAlIbHAs cHcTeMa OTCU€Ta, a0COIOTHO TBEPJIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)KEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIH
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACaNbHBIM ra3, TOYEUHBIN
3apsil, OJHOPOIHOE IEKTPUUECKOE T10JIE;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUMil xapakTep (QyHAAMEHTaJIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, MpeoOpa3zoBaHUs
[amunes n1ns  CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIIYIbca M MEXaHWYECKOM DSHEpPruM, CBA3b pabOThl CUJIBI C H3MEHEHHEM
MEXAHUUYECKOM DSHEpPruM, YCIOBHS paBHOBECUs TBEPIOTO Tejla), MpU ITOM
UCMO/Ib30BaTh ~ MAaTEMAaTUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii [ anmes, BTOPOro U TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOM YHEPruH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
W KOHIIEHTpalUEe €ro MOJEKyJ, CBsI3b TEMIIepaTypbl BEHIECTBA CO CpPEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MenaeneeBa—Knaneipona, mepBblid 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPaHEHHUS
SHEPIMM B TEIUIOBBIX IIPOIECCax), NIPH O3TOM HCIIOJNB30BaTh MAaTEMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJIMHAMUKY (3aKOH COXPAHEHHS 3JIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke NPaKTHUYECKH Ba)KHbIE COOTHOILEHHUs: 3aKOHbl OMma it
y4acTKa LEeNH U JAJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH JIxoynsa—JIeHna, npasumia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHJIa, MOMEHT CHUJIbI, 1aBJIECHUE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
SHEPrust ynpyroul npepopManuu TMPYKUHBI, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAs
TeMreparypa Tena, paboTra B TEePMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJl wmneanbHOro TEMJIOBOrO JIBUraTessl; 3JIEKTPUUECKOE T0Jie, HanpsHKEHHOCTD
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANEKTpUUECKass €MKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JBI)KEHUE, TEIUIOBOE JIBMOKEHHWE 4YaCTHUI[ BEIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMKEHUE, Tuddy3us, ucrapeHne, KUMeHHe U KOHICHCAIs, TUIaBlIeHUE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYTOH C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 110
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJIIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH  ONBITBI MO TPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
SKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-MCCIIENOBATEILCKOW U TMPOCKTHOM



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBaHMM aHalIM3a YCJIOBHs OOOCHOBBIBATH BBIOOP (hHU3HUECKOU
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, AHAJIM3UpPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYKJICHUW C ONOpPOMl Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

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

NPUMEHSATH pa3InyHble CIIOCOOB! PadOThl ¢ HH(popManMen (U3NIECKOT0 COJEPKAHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAHHUS W MHTEpPHpPETAluu HHPOpPMAlMM, IOJYyYEHHOW U3 pa3INMYHbIX
UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHMUA B TPOIECCE BBHINOJHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIbI B PEIlIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

MOHUMATh POJb (UMK B HKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHYECKON cdepax AeITeTbHOCTH YeNOBEKa, POJib U MECTO (PH3UKH B COBPEMEHHOM
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YeJIOBeKa U
JAIBHEWIIEM  HAyYHO-TEXHHMYECKOM  Pa3BUTHHM,  3HAUYCHHE  OMUCATEIbHOM,
CHUCTEMaTHU3UpYIOel, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (YHKIH (Guznueckon
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIHAIBHON TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOM
busuky, ponb Gu3ndecKol Teopuu B (HOPMUPOBAHHMH TMPEACTABICHUN O (pu3nyecKoi



KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

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

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMaTh BCEOOIIMH XxapakTep (QyHJAaMEHTAJIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIbHONW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHs 3JIEKTPUUECKOro 3apsja, cuwia Amiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAJIN3UPOBATH U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJIEHMSI, UCIIONb3YsI TIOJIOKEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCEN M SHEPTUU B SIAEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IMOTEHIMAT  3JIEKTPOCTATUYECKOTrO  MMOJid,  Pa3HOCTh
MOTEHLIMAJIOB, JJIEKTPOJBMKYIAs CWJIA, MHIYKIUS MAarHUTHOTO IOJIS, MarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKIIHH,
DHEPrusl MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YKCIIO U 3apsi] sipa, DQHEPTUs CBA3M s11pa;

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

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

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30HM, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

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

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
MOJyYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYUMH B BHUAE TpadukoB c y4ETom
aOCOJIIOTHBIX ~ TOTpEIIHOCTEeHl M3MEpeHuil, Jenarb BbIBOJABI MO  pe3yJbTaTaM
UCCIIEIOBAHMSI,

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



IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEIJIOKEHHOM TUIIOTE3Bl: IJIAHUPOBATH
9KCHEPUMEHT,  CcOOUpaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuroiaTh MpaBwila 0€30IaCHOr0 TpyAa NpHU MPOBEJCHUM HCCIECAOBAHUM B pamKax
y4eOHOr0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdyETHBIE 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHON (PH3UYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYyJaThl (PU3MYECKUX TEOPHA MPH HCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl HAa OCHOBAaHMM HMMEIOIIMXCSA JaHHBIX,
AHAIN3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

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

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS [Vl OOBSACHEHUS OCHOBHBIX IIPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBeKa, CBSA3aHHOW C (U3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSATH pa3InyHble CIIOCO0B! padoThl ¢ HH(popManuel (U3NIECKOTr0 COJepKAHUsA C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepabOTKU M TpeAbsBICHUA Y4eOHOW M Hay4dHO-TIOMYJISIpHOW HH(opMaruy,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETAlUU HHPOPMAIMK, MOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBISATh OPraHM3allMOHHBIE M IO3HABATENIbHBIE YMEHMSI CaMOCTOSTEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO PpaCHpeleisTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

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



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsmn4yecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaRanecmle o0pa3oBaTe/bHbIe
padoThI padoThI pecypesl
Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTO TO3HAHUS TTPUPOIBI 6 bubmorexa LIOK
' https://m.edso0.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
22 HlusaMuia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpAOTO TENA > . https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.eds00.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20 1 https://m.eds00.ru/f16b68d7
33 ArperatHble cocTosiHUS BenecTBa. DazoBbie 14 1 bubnuoreka [IOK
' MePeXO0IbI https://m.edso0.ru/f16b68d7
Wroro no pazneny 49
Pa3nea 4. JIEKTPOJIMHAMUKA
4.1 DeKTpUUecKoe 1mosje 24 1 bubmorexa LHOK

https://m.edsoo.ru/f16b68d7
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bu6mmoreka [IOK

4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24 hitps://m.eds00.ru/fL6b68d7
bubmuorexa [JOK
4.3 Toku B pasiuiHbIX cpesax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazueny 54
Pasnen 5. PUBUUECKUUN IPAKTUKYM
. bubnmoreka [JOK
51 DH3MCCKHH IPAKTHEYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
Pe3epBHOC Bpems 10 bubmorexa LIOK
p p https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoThsI pecypebi
Pazgea 1. JIEKTPOAUHAMMUKA
bub6nmoreka [IOK
11 MarsuHoe nose 14 https://m.edso0.ru/39859ef1
bubnunoreka LIOK
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 hitps://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Pazgean 2. KOJIEBAHUSA 1 BOJIHbBI
bubmuoreka [IOK
2.1 Mexanuueciue konedanus 10 https://m.edso0.ru/39859ef1
bubnunoreka LIOK
2.2 DNeKTpOMarHUTHbHIE KOJIEOaHUs 15 hitps://m.eds00.ru/39859¢f1
23 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoteka IIOK
24 Onruia 25 1 https://m.edso0.ru/39859ef1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

bu6nmorexa LIOK
31 Ocrosst CTO S 1 https://m.edsoo.ru/39859ef1
Hroro no pazgeny S)
Paznen 4. KBAHTOBASI ®U3UKA
. bubnunorexa LIOK
4.1 KopryckynsspHO-BOJHOBO# Tyaan3m 15 https://m.edso00.ru/39859¢f1
but6mmoreka [IOK
4.2 Pusnica aroma 5 https://m.edso0o.ru/39859¢f1
4.3 ®u3rKa aTOMHOTO SApa U 3JIEMEHTapHBIX 5) bu6muoreka [IOK
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‘ YACTHIL

https://m.edso0.ru/39859ef1

Uroro no pazgeny

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

25

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 ]I’?:IIS;I:I;I/(I:;.G;?IS(]){)(.)[’IS/39859€ f1
Hroro no pazgeny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1 Ou3nyecKuil MPakKTUKyM 16 16 ﬁgg;?/?ﬁi%iﬁﬁﬁ/%%% f1
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanusg U 00001eHne
71 IIPEAMETHOI'O COAECPIKAHUSA U OIIbITA 15 Bbu6moteka [JOK
JEATEIBHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no paznemny 15
PesepBHOe Bpemst 10 bubmorexa HOK
https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kosaun4yectBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTsI padoThI pecypchl
1 ®dusnka — pyHAaMeHTaIbHas HayKa O 1 Bu6muoteka [JOK
IPHUPOJIE https://m.edsoo.ru/1beef346
2 Hayunblii MeTO/T TO3HAHUS U METObI 1 bub6nmmoreka [IOK
uccie0BaHus (GU3NUCCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
3 nossammmpupom Hiomoremen 1 ubmotera LIOK
PHPOJIBL. 8 https://m.eds00.ru/34c49931
HKCHEPUMEHT B (DU3UKE
4 CrniocoOsl u3MepeHus: GU3NYECKUX 1 bubnnoreka [JOK
BEJIMYMH https://m.edsoo.ru/ca2def03
;| Aommuenmemn | B LOK
P P https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIIMYNH
MopenupoBanue B pusuke. Ponb u
SR — ) Bubmorexa LIOK
P YAHOM Kap https://m.edsoo.ru/eabbded1
MHPa, B TPAKTHYECKON AEITeTbHOCTH
monen
Mexanunyeckoe apuxenue. Cucrema
v oTcyeTa. OTHOCUTEIBHOCTh 1 bubnuoreka [{OK
MEXaHHYECKOTO JBIKeHus. [Ipsimas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKU
Panuyc-BekTop MaTepuanbHOM TOUKH,
, | e o g | BuGniorsa LOK
P pHiL. ZiepeMett ' https://m.edsoo.ru/30a108a5
Cxopocte. X npoeknnu Ha ocu
KOOpJIUHAT
9 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 bubnuotexa [JOK
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neuxenue. ['paduyeckoe onrcanue
PaBHOMEPHOTO MPSAMOJIMHENHOTO
JIBUKEHUS

https://m.edso0.ru/89ba7190

10 CiioxeHue nepeMeneHnii u bu6nmoreka [IOK
ckopocteil. Pemienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBUKEHHE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubmuorexa [JOK
[psimosMHEItHOE IBIDKCHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM

12 mpmommeloro e BuGmorera LIOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y cKopeHue

13 CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTD bubnnorexa [JOK
KOOPIHHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BpPEMEHU U UX rpaduku

14 JIBrokeHue Tena, OpOIISHHOTO MO/ bubmuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHeliHOE nBUXKEHUE.

| Mmoo opyios, Yrnoms Buniorsa LOK

: https://m.edsoo.ru/33196fbe
yactoTta. LleHTpocTpeMurensHoe u
MIOJIHOE YCKOPEHUE

16 KonTponbHas padota no teme bubmmnoreka HOK
"Kunematuka" https://m.edso0.ru/1242f32e
Ilepssiii 3akoH HeroTOHA.

17 WNHepuynanbHble CUCTEMBI OTCUETA. bu6muoreka [JOK
[Tpunatmn oTHOCHUTENbHOCTH ["anumes. https://m.edsoo0.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIAS CHIIA. bubnuotexa [JOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837

19 Bsaumopeiictsue ten. Tpetuii 3aKoH bu6muoreka [JOK
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Hrrotona

https://m.edsoo.ru/57dba505

[IpuHIMI Cyneprno3uuu CHlL.

20 Pemenwue 3a1a4 Ha IprUMEHEHHE bubmaorexa LIOK
https://m.edsoo.ru/bdf997fb

3akoHOB HploToHa

TR - buGaorexa LIOK

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

WHEPTHON Macchl

29 Cuna TSKeCTH U YCKOpPEHHE bubmuorexa [IOK
CBOOOJIHOTO TIaJICHHUS https://m.eds00.ru/22757f26
JIBm>KeHHE HEOCCHBIX TET U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIbI cuil Buborexa LIOK

25 TPEHHA. I.FBHmHHe B KHAKOCTH H https://m.edsoo.ru/1fa86499
ra3e ¢ yu€ToM CHJIbl COPOTUBIICHUS hitps://m.eds0o.ru/2ch29676
Cpelbl

26 Hasnenue. 'mapocratuueckoe bubmmnorexka HOK
nasnenue. Cuina Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TETO. bubnnorexa [JOK

27 [ToctynarenbHoe U BpalaTeabHOe bubmmnoreka HOK
JIBMDKEHHUE TBEPJIOTO Tella https://m.edsoo.ru/2b95d57e

8 MOMEHT CHJIBI OTHOCUTEIBHO OCH bu6nmorexa LIOK
Bpanienus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnosxeHue Cul, MPUIOKEHHBIX K

29 TBepAoMy Teny. LleHTp Tskectu Tena. bu6muoreka [JOK
VYcioBust paBHOBECHS TBEPJIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs

30 Pemrenue 3anau bubmmorexa LJOK

https://m.edsoo.ru/dclcaacO
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KonTponbnas pabora no teme

bu6nmoreka [IOK

31
"Ilnnamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
bub e OK
32 Llentp mMacc cucTeMbl MaTepHAIBHBIX htl/tlpg-l;l/(;:] 612115) ru/4bb8294b
Touek. Teopema 0 IBM>KEHUH LIEHTpa E— '
Mmacc
Nmmynbe cuiibl U1 ©3BMEHEHUE
bu6nmoreka [IOK
33 HMMITYJIbCa TeJjla. 3aKOH COXpaHEHUs
https://m.edsoo.ru/13f0a221
UMITyJIbCca. PeakTuBHOE IBHIKEHME D
MoMeHT uMIysibca MaTepUAILHON
34 toukd. [IpeacraBienne o coxpaHEeHUH bubnnoreka [JOK
MOMEHTa UMITYJIbCa B IEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bub K
35 Pemenue 3amau 1 n.noreKa 1o
https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IIE€pEMELICHUH. bubmmnoreka HOK
I'padmaeckoe npencraBaeHne paboThI https://m.eds00.ru/913974c7
CUJIbI. MOIIIHOCTH CUJIBI
Kunernueckas sueprus. Teopema 00
bubmmoreka IIOK
37 W3MEHEHUN KUHETUYECKOU YHEPTUI
MATepHATHHOF TOUK P https://m.edsoo.ru/9a5e2e74
[ToTennuanbHble U HETIOTEHIIUATLHBIE
bubnmorexa LIOK
38 cuibl. [loTeHIIManbHas YHEPrus.
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CkopocTb P
Tperbst KocMuYecKast CkopocTh. CBs3b
paboThl HEMOTEHIIMATBHBIX CHJI C By
. oreka [JOK
39 W3MECHECHHEM MEXaHHYECKOH SHEepPTUr htI/tIp:'I;I/n: eI:jsg) (u/f57b4e0L
CUCTEMBI TeJl. 3aKOH COXPaHEHUS — '
MEXaHUYECKOU SHEPTUU
40 Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI. bubnuotexa [JOK

YpaBHeHue bepHym Ui uaeanbHON

https://m.edsoo.ru/f30f43b6
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KHNIKOCTH

KouTponbnas pabora no teme

bu6nmoreka [IOK

41 "3aKOHBI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
42 Tera0Thl. OCHOBHBIC MOJIOKEHUS bub6nmoreka [IOK
MKT. quddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
PABIX TEI. AAPAKIEp A https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
M Komeccto seneorsa. Hoctomman. buGmiorexa IOK
" . ' https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemioBoe paBHOBECHE. Bu6moteka [JOK
kana Ienbcus https://m.eds00.ru/0070d493
bubnuoreka [{OK
46 Pemenne saznas https://m.edso0.ru/1531aba5
. bubmuoreka [IOK
47 Wneanpueiii ras. I'a3oBbie 3aKOHEI hitps://m.edsoo.ru/1deb2367
48 YpaBHenue Menzeneena- bubnmnorexa [JOK
Kuaneitpona. Pemenue 3anau https://m.edso0.ru/8d12c328
49 AOGcomtoTHas TemnepaTypa. 3akoH bubmmnoreka HOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 W3omporeccs! B uaeanbHOM rase ¢ bubmmnoreka HOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIECTBA https://m.edso0.ru/68878d51
SL monponcecont morepua. wsoxopa BuSmiorexa LIOK
porl ’ pMa, pa, https://m.eds00.ru/1344327b
nuzobapa
bubnunorexa LIOK
52 Ocnosroe ypasuenne MKT https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmmorexa LJOK

https://m.edso0.ru/10265a05
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CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO

54 CpefHel KHHETHYECKOM SHEPrUei https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TEIJIOBOTO
JIBHKEHHUSA €€ YacTHI]
55 O0001IeHrEe U cUCTEMaTU3 AU bub6nmoreka [IOK
3ganui o reme "OcHoBsl MKT" https://m.edso0.ru/09d12fd8
56 KonrponsHas pabora o reme Bu6mumoteka [JOK
"Ocuossl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuyeckas CucTeMa.
3aaHue BHEMHUX ycinoBui juist T
CHCTEMBI. BHeNIHNE U BHYTpEHHHE
57 napameTpsl. [lapameTpsl %ﬁj CHCTEMBI bubsmorexa [IOK
) https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHKE 3HAYCHUS BEJTUYMH,
OIMCBIBAIOIIMX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
5 Comomponsmonsan pesascon T Bu6mnorexa LIOK
https://m.edso0.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopens ueaabHOro Ta3a B
59 Tepf/IOI[I/IHJ;MI/IKe VcnoBus bubmiorexa LJOK
T https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOH MOJCIN
BHeHNE MeH Ba-Knaneipon
60 zgilpae)xelfne ;ﬂi?l—f;;emf:ﬁe P bubmorexa LHOK
https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxenue i1 BHyTpEHHEN YHEPTUH
OJHOATOMHOTO MJICaJIbHOTO Ta3a. bubnunorexa LIOK
61 ]
KBasucrarnueckue ¥ HECTATHUECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMOJuHaMuKe. Beruucienue bu6muoreka [JOK

paboTsI 1o rpaduky npouecca Ha pV-
ararpaMmme

https://m.edsoo.ru/741d5738
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Tennonepenayda kak crocod

bu6nmoreka [IOK

63 H3MEHEHIA BHyTpEHHel sueprun 11 https://m.edso0.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PabOThI

64 KonBek1usi, TEMI0MpoBOIHOCTb, bu6nmoreka [IOK
U3JTy4CHHE https://m.edsoo.ru/157b54cd
KonunuectBo Temnorsl. TenaoéMkocTh

65 Tena. YienpHas u MOJIsipHas bu6nmoreka [IOK
TEIUIOEMKOCTH BeleCcTBa. Y Ie/IbHAs https://m.edsoo.ru/7ba67355
TEIUIOTa CropaHus TOILIMBA

66 Pacuér xonuuecTBa TEMIOTHI ITpU bubnnorexa [JOK
TerIonepenade https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIECCe. Bu6moteka [IOK
IepBhIii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KommdaecTBo TemioTs! u Ta Kak

68 M::);)ILI I:';Melzelfl/l}]: (;HyTpSI?S:ﬁa : buGnuorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/l cuctemsl
Bropoii 3ak0H TepMOIMHAMUKY IJIs

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nportieccoB. HeobpatumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
maruH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3Hauenue KIT. Tk bubmuorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9

bu6nmorexa LIOK

72 Peenne 3asas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCTIeKThI

73 HCIIOJIb30BAHUS TEIIJIOBBIX but6mmorexa [IOK
nBuraresneil. TernoBoe 3arpsi3HeHNe https://m.edso0.ru/9867aaa’
OKpY>KaroIleu cpeibl

74 Pemenue 3agau bubmorexa I[IOK

https://m.edsoo.ru/c8c70432
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O0001IeHre U cUCTEMaTU3 AU

75 3HaHuit no reme "TepMoauHaMuka bubmaorexa LIOK
" ’ https://m.edso0.ru/28d62b3f
TemnoBbie MaIIHHBI
o | Somemats pers 1o B LOK
n ' https://m.edso0.ru/1b6e26¢5
MAaIIUHBI
| Despmame e B LOK
‘ https://m.edsoo.ru/6f8e6777
TEII0Ta MapooOpa3oBaHMs
HacrliieHable ¥ HEHACHIILIEHHEIE
napbl. KauecTBeHHAs 3aBUCHMOCTh
IUIOTHOCTH M JaBJIECHMS HACBIIIEHHOTO
78 rapa OT TEMIIEPATYpPBhI, UX Bu6moteka [JOK
HE3aBUCHUMOCTb OT 00BbEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTICHUS OT JAaBJICHUS B
YKUJIKOCTH
79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U Bbu6moteka LJOK
OTHOCHUTEIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80 Pemerue sanas https://m.edsoo.ru/18e95ff3
e B 10K
: ) https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIIOB
o | s s e BuGorea 10K
' https://m.edsoo.ru/6ee91e9f
Cybnumarus
Hedopmaru TBEpIOTO TENA.
83 Pactsxenne u cxatne. CaBur. but6mmoreka [IOK
Monyns FOura. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarmit
84 TennoBoe pacmMpeHne KUIKOCTEN U bu6muoreka [JOK

TBEPJBIX TeJI. AHTAPMOHHU3M

https://m.edsoo.ru/7ba5edf2
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TEIJIOBBIX KOJeOaHui qaCTHu1
BCIICCTBA

ITpeoOpaszoBanue sHeprun B (ha30BBIX

bubnunorexa LIOK

8 nepexomaax https://m.edso0.ru/97a0672f
bub6nmoreka [IOK
86 Ypasnenue Teniosoro banasca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK
87 Peenne 3ana« https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSHKEHUE.
88 Kanmmiapneie sBnenus. laBinenue Bu6moteka [JOK
10,1 KCKPUBJIEHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O00011IeHIE U CUCTEMATU3AIUS
89 3HaHU# Mo TeMe "ArperaTHbie bubmmoreka [JOK
cocTosiHUS BemecTBa. Pa3oBbie https://m.edso0.ru/0b52575c¢
nepexonr"
90 'I'f:f;sgf;{i?g SSSTOOT:HII/II(ZI Il;zhlj_leeCTBa Bubmorexa HOK
" ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKTpu3aIys Tel U €€ IPOSBICHHUS.
‘ https://m.edsoo.ru/1laff445f
[TpoBOAHMKY, TUINEKTPUKU U
MTOJTYIIPOBOTHUKH
o | ey B LOK
’ https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsiaa
93 B3anmoneiictBue 3apsanoB. Toueunbie but6mmoreka [IOK
3apsiabl. 3akoH Kynona https://m.edsoo0.ru/445b7746
but6mmoreka [IOK
94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
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https://m.edsoo.ru/6b87ec5a
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DnekTpuyeckoe noje. Ero neiicraue

bu6nmoreka [IOK

% Ha AJIEKTPUYCCKUE 3aPsIIIbl https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTD IIEKTPUYECKOro
96 nampbamoons smetpieokoro Bufimorera [IOK
https://m.edsoo.ru/3dac6957
noJig. OAHOPOHOE AIIEKTPUUYECKOE
rnoJie
97 i%iiiiﬁgiigggzoro noJist. Paznocth bubmorexa LIOK
) https://m.edsoo0.ru/80021447
MMOTEHIMATIOB ¥ HAMPSKEHUE
[ToTennmanpHas YHEPTUs 3apsiia B
98 ANEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
[MToTeHIMal 3JEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
L
o | oo oo B LOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
100 [TpuHumn cynepno3sunuu bubmmnoreka HOK
AJIEKTPHUYECKUX TOJICH https://m.edsoo.ru/Ocfed4a6e
bu6nmorexa LIOK
101 Pemenme sana« https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [lone bubmmnoreka HOK
PaBHOMEPHO 3apsKEHHOU ChephI https://m.edsoo.ru/b297b5c3
B LOK
. N https://m.edsoo.ru/f7a665ee
3apsKEHHONW OECKOHEUHOMU MIIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnmnoreka [JOK
noJjie. YCIIoBHe paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMANEeKTpUKH U OJTYIIPOBOIHUKH B bubmmorexa [JOK
AIIEKTPOCTATUYECKOM TT0JIE https://m.edsoo.ru/060ebab5
106 Konnencarop. DneKTpoéMKOCTh bubnuotexa [JOK

KOHACHCATOpA. BHCKTpOéMKOCTB

https://m.edsoo.ru/845b4f73
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IIJIOCKOI'0 KOHACHCAaTopa

107 [TapannensHOE coeqMHEHNE bu6nmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaTeabHOE COCIUHCHHIE bubnunorexa LIOK
KOHJIEHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Perenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBrokeHue 3apsiKEHHOM YacTHUIIbI B bubmuoreka [{OK
OJTHOPOJTHOM 3JICKTPHYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 swami no rewe "mextpmaccros BuSmotes LIOK
" https://m.edso00.ru/5752603f
oJie
114 KoHntposbHas paboTta 1mo Teme bubnnorexa [JOK
"DnekTpudeckoe mose"” https://m.edsoo.ru/cefe90e9
5 | o Moot o B 0K
https://m.edso0.ru/233311b5
MTOCTOSTHHOTO JICKTPHYECKOTO TOKA
116 Hcrounuku Toka. Hanpsokenue u bubmmnoreka HOK
DC https://m.edso0o.ru/0839a115
117 3akon OMa 1t yJacTKa LETH. bubmmoteka IIOK
DNeKTpUYecKOe CONPOTUBICHHE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH CONIPOTHUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €r0 bu6muoreka [JOK
JUTMHBI ¥ MO TTOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CCUYCHUS
119 VY enpHO€ CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocmenoBarenpHOE, TApATUICTLHOE, bubnunoreka [JOK
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CMEIIIaHHOE COCINMHEHUE
IMPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX

https://m.edsoo.ru/236f7e07

bubnunoreka LIOK

121 aNeKTpudecKux 1enei. [Ipapmma https://m.eds00.ru/1794cf37
Kupxroga
bubnunoreka LIOK
122 Peenne 3ana« https://m.edsoo.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubmuorexa [IOK
Jlxoyns —Jlenna https://m.edso0.ru/a3605c5c
bubnunoreka LIOK
124 Pemenne sanas https://m.edso00.ru/6761bfOf
125 Temmoses wommoots, semermenn ma Bubmiorera LIOK
’ https://m.edso00.ru/99750a6f
pesucrope
bubnunorexa LIOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
197 O/IC 1 BHyTpeHHEe CONPOTUBIICHUE bubnnorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) bubnuoreka [IOK
AJIEKTPHUYECKON TIeTH https://m.edsoo.ru/221f40fb
bu6nmorexa LIOK
129 Peenne 3asas https://m.edso00.ru/3580b679
bu6nmorexa LIOK
130 MOIIHOCTE HCTOYHHKa TOKA https://m.edsoo.ru/a0ae51d8
bubmmoreka IIOK
131 Kopotkoe sambikanne https://m.edsoo.ru/546f5632
132 KonneHncarop B 11enu NoCTOSSHHOTO bubmmorexa [JOK
TOKa https://m.edso0.ru/35368f3e
but6mmoreka [IOK
133 Pemenne sazas https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK

"ITocTOSIHHBIN IEKTpUYECKUHM TOK"

https://m.edsoo.ru/a7340a29
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135 Permrenue 3agad mo reme bu6nmoreka [IOK
"TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amad mo Teme bubnunorexa LIOK
"TTOCTOSIHHBII AIIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/eb5d4687
R — buGaorexa LIOK
D https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUIN TOK
138 KontposbHas paboTta mo teme bubmuorexa [IOK
"TIOCTOSIHHBII YJICKTPUUESCKHIA TOK" https://m.edso0.ru/1885ddf1
139 l?;ilgfllfljicisli:g[(?cglfgf((;;;bquKHﬁ bubmorexa HOK
' https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTD
o | o ous oo B 10K
' https://m.edsoo.ru/4b423491
Ddapagest U1 SIEKTPOIU3a
. bubnuoreka [{OK
141 DnekTpuyeckuil Tok B razax. [lmazma hitps://m.eds00.ru/92d92§76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHbIe IpHOOpHI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHI TOK B bubnmnorexa [JOK
MOJYTPOBOTHHKAX https://m.edsoo0.ru/ab61c660
bu6mmoteka IIOK
144 [TonynpoBoIHUKOBEIE TPUOOPHI hitps:/m.eds00.ru/83622200
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue cuibl TOKa U
HaIPSDKEHUS B IIEMU TIOCTOSTHHOTO
TOKa TIPU TTOMOIIM aHAJIOTOBBIX U Bubmorexa IIOK
145 IU(PPOBBIX U3MEPHUTEIBHBIX

npubopoB" uiaK "3HaKOMCTBO €
uudpoBoit 1abopaTopueil no Gpusuke.
ITpumeps! u3mepenus Hu3nIecKux
BEJIMYMH ITPH TOMOTIIN

https://m.edso0.ru/5643ea56
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KOMIIBIOTEPHBIX TaTYUKOB"

146

147

148

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

@uU3NYECKU IPAKTUKYM 110 TEME
"H3mepeHue ycKopeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBHKCHHUH 10 HAKJIIOHHOM IIJIOCKOCTH"
i "MccnenoBanne 3aBUCUMOCTH
IIyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

@uU3NYECKU IPAKTUKYM 110 TEME
"H3MepeHune yCKopeHHsi CBOOOIHOTO
nagenus" win "M3yuenue nBUKEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

bubnunorexa LIOK
https://m.edso0.ru/f6292f5f

bu6nmoreka [IOK
https://m.eds00.ru/6960b6ef

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

149

150

du3nuecKuil MPakTUKYM 110 TeEMe
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C IOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO" WIIN
"HccnemoBaHue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHHYeCKOro
MasTHHKA OT €ro mapaMeTpoB"

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepeHune paBHOAECHCTBYIOLIEH
CHWJIBI TIpU ABM>KEHUU OpycKa 1o
HAaKJIOHHOM TIOCKOCTH" WIn
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU JABM)KECHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PacCTOsIHUE OT €ro Macchl”

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

bubmuorexa [{OK
https://m.edsoo.ru/0b34db84

151

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnemoBanme 3aBUCUMOCTH CHIT

bu6nunorexa LIOK
https://m.edsoo.ru/b55b81al
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152

153

YIOPYTOCTH, BOSHUKAIOUINX B MIPYKHHE
Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uin "M3ydenue
JIBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKui
61oK"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue kodhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3aBucumoctu Frp(N)"
umu "UccnenoBanue ABUKEHUS
Opycka 1Mo HaKJIOHHOM MII0OCKOCTH C
MEPEMEHHBIM KO3 PUITIEHTOM
Tpenus" wnn "M3yyeHue ABUKEHUs
rpy3a Ha Bajly ¢ TpeHueM"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOIO Tella, UMEIOIIETO OCh
BpameHusa" wim "KoHcrpynposanue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIEro MIoNaab Onopsl"

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

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

154

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" nin "M3mepenne
CHJIBI TSTH, CKOPOCTU MOJIENH
AJIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHNE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBaHne COXpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenne
KMHETUYECKOM SHEPruu Teja 1o

but6mmoreka [IOK
https://m.edsoo.ru/856fh28e
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TOPMO3HOMY ITyTH"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (PeKOMEH/I0BaHO
WCIOJIb30BaHUE UG POBOI
naboparopun)" win "H3yueHue
M30XOPHOTO Tpoiiecca’ uiun
"N3yuenue n3obapHoro mporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUSA"

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

156

Ou3nyecKkuil MPakTUKYM IO TeMe
"N3mepenue yaenbHoi
TertoéMrocTu" uiu "Mccinenosanue
rpoIriecca OCThIBaHUSA BellecTBa" UiIn
"HUccienoBanue agnabaTHOro
nporecca" uin "N3yuenue
B3aUMOCBSI3U YHEPTUHU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
Y TeMIIepaTypbl KUTIEHUS )KUJKOCTEN"

bubnuoreka [{OK
https://m.edsoo.ru/2f2faa61

157

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3akoHOMEpHOCTEN
UCHIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEena0ThI
naBieHus apaa" uim "U3yuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepeHne abCOMIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomenieHuun". M3mepenue

ko3¢ duLIreHTa TOBEPXHOCTHOTO
HaTSKEHHUS

bubmmoteka IIOK
https://m.edso0.ru/6b1a23b5

158

@u3nYeCcKUil NPAKTUKYM IO TEME
"HabmtoieHue mpeBpalieHust SHEPTUu
3apsOKEHHOTO KOHJIEHCATOpa B
SHEPTUIO U3ITyYeHUs cBeTouoaa"

bubmuoreka [{OK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/e0fe7e07
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iy "M3ydeHne npoTeKaHus TOKa B
LIeTH, Co/IepXkKallei Konaencarop"
unu "PacnpeneneHure pa3HoCTu
MIOTEHLIMAJIOB (HAIPSKEHUS ) IpU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCaTopoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro

bubmuoreka [IOK

159
COIPOTHUBIICHUSI TPOBOAHUKOB" HITH https://m.edso0.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa OT HAIPSDKCHUS JJIsT JTAMITBI
HakaauBaHUA"
Ou3nyecKkuil MpakTUKyM IO TeMe
"HaOuroieHune a5eKkTposn3a’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
160 noHa" unn "HccienoBanue bubnunoreka LIOK
3aBUCHMOCTH COTIPOTHBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOpA OT TeMIepaTyps”
nnu "CHATHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU anoaa”
PesepubIiil ypok. O6006111eHIE 1 Bubnmorexa [IOK
161 cUcTeMaTHu3als 3HaHUM 1o TemMe https://m.edsoo.ru/ed017d93
"Kunemartuka" — '
PezepBHblit ypok. O6o011eHNE U Buborexa IIOK
162 cHCTeMaTHu3alis 3HaHUH 110 TEME
" " https://m.edso0.ru/3149956b
JnHamuka
PesepBHrIit ypok. O6001IeHNE 1 Bubmorexa IIOK
163 CHCTEMATH3alNs 3HAHUI 10 TEME
https://m.edsoo.ru/0f9752ac
"CraTtuka TBeporo temna" P
164 PesepBHelit ypok. O6001IeHNHE 1 bubnmnorexa [JOK

cucreéMaTusanuia 3HAHUM 110 TEME

https://m.edso0.ru/6c0df9cc
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"3aKOHBI COXpaHEHUS B MEXaHUKE"

PesepBubIil ypok. O60011IeHIE 1

165 CHCTeMaTHu3alus 3HaHUH 110 TeMe 1 bubnunorexa LIOK
"OCHOBBI MOJIEKYJIIPHOKUHETHUCCKOM https://m.edsoo.ru/de148976
teopun"
PesepBHeIit ypok. O000IICHHE 1
166 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1 bu6nmoreka [IOK
"Tepmonnnamuka. TeroBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"
PesepBHrlit ypok. O60011eH1E 1
167 CHCTeMaTH3alus 3HaHUH 110 TeME 1 bubnunoreka LIOK
"ArperaTHble COCTOSHHS BEILIECTBA. https://m.edso0.ru/59ca5c91
®da3zoBbIie IEpexoab"
168 fﬁﬁgﬁﬁﬁgﬁ e 1 bubmmorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DNEeKTpUYECKOe T0JIe
PesepBHbII ypoK. O6061ueHI/Ie u Bubmorexa [TOK
169 CHUCTEMaTHU3aIMsl 3HAHHUH 110 TEME 1 j
" . N https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
170 | cneremamsann sasmi mo v ) Bumorerca LIOK
" " https://m.edsoo.ru/cc7681d4
Toku B pa3nmu4HBIX cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME
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https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl

|| B oo [ B LOK

poBoa ' https://m.edsoo0.ru/487a8593
MaruutHoe nosie. ['unoreza Amrmepa
BekTop MarHuTHOM UHAYKIWH.

2 [Ipunnun cynepnosunuu 1 Bbu6muoteka [JOK
MarHUuTHBIX oJieH. JInHuN https://m.edsoo.ru/4clabccb
MarHUTHON WHTYKITUU

3 MarnuTtHO€E 110J1€ IPOBOIHUKA C 1 Bu6moteka [IOK
tokoM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHUE U 1 bubmmoreka [JOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

bubnuoreka [{OK

> Pemenne saxa- . https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DeKTPOM3MEPHUTEIBHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HarpaBJIeHUE U

7 MOAYJb. JIBH>KEHME 3apsKEHHOU 1 bubmmnoreka HOK
YaCTHUIIBl B OJJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie

bubmmoreka IIOK

8 Pemenme saxa- . https://m.edsoo.ru/504e98c7

bubmmoteka IIOK

9 Pabora cuet Jloperna . https://m.edsoo.ru/d518be4b

bubnunorexa LIOK

10| Pemenne sazas L https://m.eds00.ru/93617hdo
MarsauTHoe 110JI€ B BEILIECTBE. BuGmuotexa LIOK

11 deppoMarHeTHKy, napa- u 1

JuaMaro€TukKu

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



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608

OcCHOBHBIE CBOWCTBA

12 deppomarnetukos. [Ipumenenue bubmmorexa LIOK
: https://m.edsoo.ru/0b58190a
(dbeppoMarHeTHKOB
13 Penrenue 3amad mo reMe bu6nmoreka [IOK
"MaruuTtHoe mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3amad mo Teme bubnunoreka LIOK
"MaruuTtHoe mose" https://m.edsoo.ru/41c4ae8a
| e o B 0K
. https://m.edsoo.ru/b3efalcl
MarHUTHON UHIIYKIIUU
bubnuoreka [{OK
16 IC mupyKim https://m.edsoo.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHOW MHIAYKIIUH bubnuoreka [IOK
dapajes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekTpudeckoe mosie. Bbu6motreka [IOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYILIUXCS bu6nmoreka LIOK
HPOBOTHUKAX https://m.edso0.ru/0235cc02
20 Pemienne 3agau bubmmorexa LTOK
https://m.edsoo.ru/4dfda618
bu6nmorexa LIOK
21 Hpasuno Jienia https://m.edsoo.ru/bbc22726
p | e, Ky Bumorera LOK
https://m.edsoo.ru/621eae9d
MMOCTOSIHHOT'O TOKa
23 SABnenne camonnaykuuu. IC bubmuoreka [JOK
CaMOMHIYKITUH https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MarHUTHOTO TOJISI KAaTYIIKH bubnuoteka [JOK
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
25 Pemenue 3amau bubmorexa [IOK
https://m.edsoo.ru/88f69d2b
26 O000IIIeHNE U CUCTEMATU3ALIHS bu6nunorexa LIOK



https://m.edsoo.ru/0b58190a
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3HAHWUH 10 TEME
"OnexkTpoauHaMuka"

KonTtponsHas pabora o Teme

https://m.edso0.ru/76484025

bubnunorexa LIOK

27 "JIeKTpoAMHaAMHKA" https://m.edso0.ru/8ae09b98
| e oo Buoresa LOK
’ https://m.edsoo.ru/7c1db385
["apMonnueckue KoneOaHus
| S s s Baorssa LOK
N https://m.edso0.ru/87ce9498
JABUKCHUHN
3HepreTI/Iqec1<0e OIIMCAaHHC. BBIBO,I[
0 rapmommicor xoncOanmii 1 nx BuGanorexa LIOK
p https://m.eds00.ru/e3c99692
3HepFeTI/I‘I€CKOFO Hu
KHHCMAaTHUYCCKOI'O OIIMCAaHUA
. bubnnorexa [JOK
31 AMmmaTyzia i hasa xoneOaHui https://m.edsoo.ru/7a0c439a
[Tepuona u yactoTa KoIeOaAHHIA.
2| robn om0 BuGmorexa LIOK
https://m.edsoo.ru/e0399319
MasTHHKA. [leproa cBOOOTHBIX
KOJIe6aHI/II>'I HPY)I(I/IHHOI‘ O MasiTHHUKaA
3| Do kot BuGmorexa LIOK
YA ) https://m.edsoo.ru/72e93d09
Pesonanc
bu6nmorexa LIOK
34 ApToKOnCOAHN https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepeHIus bubnmnorexa [JOK

"MexaHn4ecKrue KoieOaHus B

https://m.edsoo.ru/8ef587be
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https://m.edsoo.ru/6add2644
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https://m.edsoo.ru/756123c5
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MY3bIKaJIbHbIX HHCTPYMEHTAX"

O00011eHrEe U cCUCTEMATU3 AL

37 3HAHUH 10 TeMe "MeXxaHUUeCKHe bubnmorexa LIOK
" https://m.edso00.ru/eb84182f
KoJIeOaHUs
38 DIIeKTpOMarHuTHBIE KOJIeOaHUsI. bubmuorexa [JOK
KonebareabHbIit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUTATY/IBI 3apsjia KOHJEHcAaTopa ¢ bub6nmmoreka [IOK
AMILTUTY/I0ON CHIIBI TOKA B https://m.edso00.ru/093f9af1
K0J1Ie0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnoreka [JOK
UJIcalIbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
q | o oo B LOK
: https://m.edso00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
12 xomencarop » nemt nepenenoro Buoterca LIOK
ToKa https://m.eds00.ru/84836152
43 Karyika HHIyKTUBHOCTH B LIENU bubmuoreka [IOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMma 1Jis SJIEKTPUIECKOM bubmuoreka [JOK
I[ETH IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
5 | Mo rperemors o B LOK
https://m.edsoo.ru/lcacéc4c
3HAUEHUE CUJIBI TOKA M HAMIPSHKCHUSI
46 Pe3oHaHC B 25IeKTpUYECKOM TIeTH bubmiorexa LIOK
https://m.edso0.ru/087506df
47 Pemenue 3amau bubmorexa [IOK
https://m.edso0.ru/al6836a4
WneanpHblif TpancpopmaTop. Butmiorexa [[OK
48 [IpousBoacTBO, nepenaya u

noTpedieHue JEeKTPUIECKON

https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

SHEPrUuu

DKOJIOTUYECKUE PUCKU TTPU
MPOM3BOJICTBE IEKTPOIHEPTUH.

bubnunoreka LIOK

49 KynsTypa nenons3osasms . https://m.edso0.ru/a6f74d93
AJIEKTPOIHEPTHU B TTOBCETHEBHOMN
KU3HU
bu6nmoreka [IOK
50 Peenne 3axa- https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
S1 Pemmenne sanas https://m.edsoo.ru/7cab59f8
" " https://m.eds00.ru/401024a9
DJIeKTpOMarHUTHBIE KOJIeOaHUs
53 %sgsl?;::;;cciiiflojéj;{ﬂqeCKI/IX bubsmorexa [IOK
https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH bubsmorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6nmorexa LIOK
55 3ByK. XapakTePUCTUKH 3BYKa https://m.edso00.ru/138b6f09
56 WudpazByk u ynprpassyk. lllymosoe bubmmnoreka HOK
3arpsi3HEHUE OKPYKAKOIIEH CpeJibl https://m.edso0.ru/7380038f
bu6nmorexa LIOK
> Peenne 3axas https://m.edsoo.ru/cfd918bf
5 | oo B 10K
v P https://m.edsoo.ru/714e5db1
BOJIH
59 OHeprus 1eKTPOMarHUTHBIX BOJIH. bubmuorexa [IOK
CBo#iCTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIkasa 3;1eKTPOMAarHUTHBIX BOJTH. Bu6motexa LIOK
60 [IpumeHeHne PIeKTPOMarHUTHBIX

BOJIH B TEXHUKE U 6I)ITy

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



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
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https://m.edsoo.ru/7380038f
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https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e

[TpuHIUTIBI paTnOCBS3U U
TeneBuacHus. Pagnoiokams.

bubnunorexa LIOK

61 DJIEKTPOMAarHUTHOE 3arPsA3HEHHUE https://m.edsoo.ru/9f96f1f8
OKPYKaroILE Cpebl
62 KonTtponsnast pabora o Teme Bu6mumotexa [JOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubmuorexa [JOK
pacrpocTpaHeH sl CBETa https://m.edso0.ru/f9566406
o | e s sy B 10K
https://m.edsoo.ru/ea32d455
pactpoCcTpaHeHUs CBETa
65 Ortpaxenue ceta. [lnockoe bubmmoreka [JOK
3epkaiio. Chepudeckoe 3epKajio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AOCONMIOTHBIN
6 npenowenns. Homoe mayrpeice Bufimorera LIOK
‘ . https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbiit yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHUS
Pentenn Y Ha IPUMEHEHHU
67 3:KOT{OB€O?’§)I$KGH2MI;I HpeeJ'IeOMJ'feHI/IH bubmorexa LHOK
https://m.edso0.ru/49d830a9
cBeTa
88 cata Cromom cocras Gentro. BuGaorera LIOK
' https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubnuoreka [IOK
ONTUYECKAsl CHJIA JINH3BI https://m.edso00.ru/60441359
70 [Toctpoenue n3obpaskeHui B TMH3aX bubmuoreka [IOK
U MX CHCTEMax. Y BEeJIMUCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
1 wsobpnenmt, nonyeen ¢ Bubmaorexa LIOK
’ https://m.edsoo.ru/5a868f09
MTOMOIIIBIO JINH3
72 I'na3 xak onTuyeckas cucrema bu6nunorexa LIOK
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https://m.edsoo.ru/bb53b1d5
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https://m.edsoo.ru/ecd480a2

Pemenue 3anau. [Ipenenst

73 IIPUMEHUMOCTH T€OMETPUIECKON bubmmorexa LIOK
https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKOpOCTh CBETa U METObI €€ bub6nmoreka [IOK
U3MEpECHHUS https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
[E Jlucnepens ceeta https://m.edsoo.ru/lel6ccée
bubmuoreka [IOK
76 Murepdepenmus caera https://m.edsoo.ru/5fc0c638
o | Kepemoencrom, Voo Bumorea 110K
IOA ™ https://m.edso0.ru/c6416d48
MUHUMYMOB
bubmuoreka [{OK
8 Pemenue sanau https://m.edso00.ru/3061de2b
bubnunoreka LIOK
9 IIpmaenerme FETEphEPCHIIIH https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
80 Audpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpaxknuonHas pemeérka. Y cioBue bubmmnoreka HOK
HaOJIFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubmmoteka IIOK
82 Pemenme sanas https://m.edsoo.ru/d58c411a
83 ITonepedHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
[Monsipu3zanus ceera https://m.edsoo.ru/e9890fe9
but6mmoreka [IOK
84 Pemenne sanas https://m.edsoo.ru/c56¢8158
85 CBETOBBIC SABJIICHHS B IPUPOIE bubmorexa LIOK
https://m.edso0.ru/0b36363d
86 O00011eHre U CUCTEMATU3 AL bubmmoreka [IOK

3gagui o reme "Ontuka"

https://m.edsoo0.ru/8a14748b



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

KonTponbhas pabota no teme

bu6nmoreka [IOK

87 «Onrtuka» https://m.edsoo.ru/82315dd4
['panu1pl npuMeHUMOCTH
88 KJIaCCHYECKOM MEXaHUKHU. 3aKOHBI bu6nmoreka [IOK
JICKTPOAMHAMUKHI M IPHHIIUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJIbHOCTH
89 [ToctynaTel cnenuaibHON TEOPUU bubmuorexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
90 Jlopenua. YcinoBrue NpUYMHHOCTH. bubmmoreka [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHH U COKpAIEHUE JITTHHBI
91 OHeprus U UMILYJIbC bubnuoreka [IOK
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
2 mmymoon permmmnercroi BuGanorexa IOK
https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTHUs MOKOS
93 PaBHOBECHOE TEIIOBOE U3ITYUECHHE bubmmorexa [IOK
https://m.edsoo.ru/f54035a5
bubmmoreka IIOK
%4 3aKoH emetenns Buxa https://m.edsoo.ru/1c5ff752
95 I'unote3a M. [InaHka o kBaHTax. bu6nmorexa LIOK
®otoHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
% DHepriA M MMITYIEC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTordexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHUEe DHHIITENHA O
98 @gToaq)(beKTa. "KpacHas rpanuma” bubmorexa [IOK

doroaddexra

https://m.edso0.ru/01ef4556
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apneHue ceeta. Onbitel 1. H. bu6nmoreka [IOK
99 A
Jlebenena https://m.edso0.ru/64b4f966
. bubnuorexa [IOK
100 BoJsiHOBBIC CBOMCTBA YaCTHIY hitps://m.edsoo.ru/f59cfcec
Bosnbl ne bpoins. JinuHa BoaHbI e
101 Bpoiins u pazmepst obiiactu BH6H_HOTeKa HOK
8 https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBIKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOIHOBOH Ayannu3m BH6H_HOTeKa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6moteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
100 mpowape. Coommomenms Butmorera LIOK
HeonpenenéuHocTeit ['elizendepra https://m.eds00.ru/65783dec
bubnunorexa LIOK
105 Pemenne rpauieckux sanad https://m.edsoo.ru/e70195bd
" bubmuoreka [IOK
106 Peruenne pacuCripix sanas https://m.edsoo.ru/ee9b3182
KonTposabHas padboTa no Temam:
" non ) bubnuorexa [IOK
107 OCHOBB{CTO ’ K,.OPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
108 sow. Muerapan worem mrovis Bubmaarexa [IOK
Pesep(i)opna p a https://m.edso0.ru/312b750a
bu6nmorexa LIOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHEN bu6muoreka [JOK
SHEpPrUH aToMa BOJ0pO/ia https://m.edsoo.ru/cf74blla
111 CHoOHTaHHOE U BBIHYKJEHHOE bubnmnorexa [JOK
U3JTy4eHHE CBETa https://m.edso0.ru/f945d85c
112 Tasep bubmmorekxa [IOK

https://m.edsoo.ru/2288a0c4
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Hyxnonnas Mmozens siapa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBoe YHCIo sapa. V3oTomsl.
PagnoaktuBHOCTB

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

DHeprus CBs3U HYKJIOHOB B SJIpE.
Snepubie cuibl. Jledekt Macchl
anpa. Slnepusie peakuuu. SnepHeie
peaxTopsl. [IpoGiembr
YIIPABJISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Ppa3BUTHUSA AIEPHOU SHEPIETUKU

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

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

JTansl Pa3sBUTHUA aCTPOHOMHHU.
3HadeHUE ACTPOHOMHUHU

bubnunorexa LIOK
https://m.edsoo.ru/34ada5de

bu6nmoreka [IOK
https://m.edsoo0.ru/aab98bef

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

bubnuoreka [{OK
https://m.edsoo.ru/1ac08a5h

bubmmoteka IIOK
https://m.edso0.ru/c026fd37

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

119

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

KOCMHYECKHX 00BEKTOB. MeTo/IbI
ACTPOHOMHUYECKUX UCCIETOBAHUI

bubmmoreka [IOK
https://m.edso0.ru/39c44028
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COBpeMeHHBIe OIITUYECCKHUEC

120 TEJIECKOIIBI, PAJIHOTEIIECKOIBI bubmorexa LIOK
’ ’ https://m.edsoo0.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
oy | oo e G B LOK
’ ’ https://m.edsoo.ru/aac588eb
BUJIUMOE JIBUKCHHE
122 Comentan skmummoets. Heroum BuGmorera LIOK
. https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3NT
3BE3/bI, UX OCHOBHBIE

123 XapakTepUCTUKHU. [luarpamma Bu6moteka [JOK
"CIEeKTpalIbHBIN KIacc — https://m.edso0.ru/42169944
CBETUMOCTB"

124 3Be3/bI TJIaBHOU bubnnorexa [JOK
MOCJIEIOBATEIBHOCTH https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .

125 npovevorcenmt v ssomomn BuGmorera LIOK

. https://m.edsoo.ru/d09da494
ConHua n 3B€31. DTalibl )KU3HA
3BE3]
Mneunsiii [Iyte — Hama ["anaktuka.

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

sJIpax rajJakTUK
Bcenennas. Paciumpenue

197 Bcenennoii. 3akon Xab66ma. Teopust bubnmnorexa [JOK
Bonbimoro B3peiBa. PenmkToBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4YeHUE

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

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

130 Ou3nyeckuil NPakTUKyM IO TeME bu6muoreka [JOK
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"NccneqoBanue MAarHUTHOT'O MOJIA
MMOCTOSSHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppomMarueTuKoB" UIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

https://m.edso0.ru/67361aef

131

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue cuisl AMiepa" win
"N3yueHne 3aBUCUMOCTH CHUIIbI
AmMriepa OT cuJjibl TOKa" WU
"OnpeneneHne MarHuTHOU
MHAYKIIMYA HA OCHOBE U3MEPEHUS
cuiibl Amriepa"

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

132

Ou3nyecKuil MPakTUKYM IO TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKUIUU'" WIN
"OnpeneneHre HHIYKIUH
BUXPEBOI'O0 MarHUTHOTO MoJs"

https://m.edso0.ru/c36658da

133

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue sBICHUS
camouHaykiuu" uim "Coopka
MO/JIEH 3JIEKTPOMAarHUTHOTO
regeparopa”

bubmuoreka [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOIHBIX
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

bubmuoreka [IOK
https://m.edso0.ru/5d159d35

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B
IPYKMHHOM MasiTHUKE"

bubmuoreka [{OK
https://m.edsoo.ru/a28026bd

136

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa

bubnuorexa [JOK
https://m.edso0.ru/89dc2d90
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yepes MocCiIeI0BaTeNIbHO
COEIMHEHHBIE KOHJAEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B LIEMH EPEMEHHOr0 ToKa"

137

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

bu6nmoreka [IOK
https://m.edso0.ru/b100661a

138

139

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

Pu3n4ecKuil NPaKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BELIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WK
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIIMX JIMH3"

bubmuoreka [{OK
https://m.edso0.ru/42569eal

bubnunoreka LIOK
https://m.edsoo.ru/b879fb3f

140

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

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

141

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

bubmmoteka IIOK
https://m.edso0.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctossHHOM [nanka Ha
OCHOBE UCCJIEJOBaHMS
dotorpdexra" mwm "Uccnenopanme

bubmmoreka [IOK
https://m.edsoo.ru/eb916f82
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144

3aBUCUMOCTH CHJIBI TOKA uepes
CBETOJIMOJ1 OT HalpshKeHus"

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

Pu3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paguoakKTUBHOTO
¢oHa C UCTIOIBL30BAaHUEM
nosumerpa" uinu "MU3ydyenue
[IOTJIOIIEHUS OeTa-4acTHI]
aIroMUHUIEM"

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

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

145

146

147

Ou3nyecKkuil MPakTUKYM IO TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJ1a30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTSl OTIPEACIICHHS
MMOJIOKEHHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoyymapus u
apkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbI, MIaHET,
TYMaHHOCTEHN U 3BE3AHBIX
CKoIIeHui"

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

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

bubmmoreka IIOK
https://m.edso0.ru/1072021e

bubmuoreka [{OK
https://m.edsoo.ru/ad6ddeed

bubmmoreka [IOK
https://m.edsoo.ru/18f19f7¢c
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ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O00011eHUE U CUCTEMATU3 AL

3HaHui. Posb pusmveckoit Teopuu B

(GbOopMUPOBAHUU TIPEIICTABICHUI O
buznyecKoil kKapTuHEe MHUpa, MECTO

bub6nmoreka [IOK

148 (u3HYeCKOit KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00IIIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
IPEJICTABICHHUIA O IIPUPOJIC
149 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3Hanuil o reMme "Knunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMAaTH3 AL bubnuorexa [JOK
3Hanui no teMme "Knunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATU3ALUS bu6nmorexa LIOK
3HaHu# 1Mo teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
162 | owaetrh o s "Cra Toepaore BuGmoterca LIOK
" https://m.edsoo.ru/3ccad82e
Tela
OO0001IeHNE U CHCTEMATH3aIIH
153 3HAHHH 1O Teme "3aKOHBI bubmmorexa [IOK
, https://m.edsoo.ru/32a4d1a0
COXPaHEHUS B MEXaHHUKE
OO0001IeHNE U CHCTEMATH3aIIH
154 3HaHui o Teme "OCHOBBI bubmmoteka IIOK
MOJIEKYJISIPHO-KHHETHYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
165 | awaenrh o mowe "Topmonmamesa Bu6mmorerca LIOK
o ’ https://m.edsoo.ru/c63f7¢10
TenmoBrie MaITHHEI
O00011eHNEe U CUCTEMATU3 AL
156 3HaHUM 1o TeMe "ArperaTHble bubnmnorexa [JOK

cocTosHus BelecTBa. Pa3zoBble
nepexonbl”

https://m.edsoo.ru/1d36b5b1
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O00011eHrEe U cCUCTEMATU3ALIIS

bu6nmoreka [IOK

157 3HaHI'/'II/I 1o Teme "DIIeKTPUIECKOe https://m.edso0.ru/3bfodef9
oJie
O000111eHrE U CUCTEMATU3ALMS
158 3ganuii 1o teMe "I1oCTOSHHBII bubnnorexa LIOK
. " https://m.edso00.ru/71453ee6
AJIEKTPUICCKUNA TOK
159 | ot vo rons "ot » pem BuGmiorexa LIOK
" p https://m.edsoo.ru/3d40077a
cpemax
160 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHUU 1o TeMe "MarsurtHoe nose" https://m.edsoo.ru/3b4c06ae
161 | oo st v o BuGmiorera LIOK
" ! " https://m.eds00.ru/053e2248
DNEKTPOMArHUTHAS WHTYKITHSI
162 | oo s o6 o BuGmorexa LIOK
" i " https://m.edsoo.ru/d6310bfd
Mexannueckue KoueOanust
163 | oo s o0 rone BuGmorexa LIOK
" . " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMarHUTHBIE KOJIEOaHHUsI
PesepBHslit ypok. O60011eHNE U
164 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka IIOK
"MexaHn4ecKue U https://m.edso0.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHBI"
165 | onomommsonn snmant o6 rove BuGmiorea [[OK
" " . https://m.edso0.ru/52ad1603
Onrtuka
165 | onomommmusoen snoant o6 rone BuGmiorea [IOK
" . " https://m.edsoo.ru/5beclc65
Ocuosrl CTO
167 PesepBHelit ypok. O6001ICHHE U bubnmnorexa [JOK

CcHUCTEMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/f7¢c59d38
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"KopnyckynsipHO-BOJHOBO#
nyanu3m"
PesepBHeiit ypok. O600IICHHE U

bubnunoreka LIOK

168 f:‘I/ICTeMaTI/ISaI_[I/Iﬁ 3HAHHUH 10 TeMe 1 https://m.eds00.ru/1f511654
®usuka aTtoma
PesepBHeiit ypok. O600IICHHE U
169 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bu6nmoreka [IOK
"du3nka aTOMHOTO 5i/1pa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
170 cuerevartsasm snan 10 teve ) BuGmorexa IOK
N " https://m.edsoo.ru/2bffb94c
DJIEMEHTHI aCTPO(DU3UKH
OBILIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM IMPOT'PAMMBI 10 KJIACC

Kon
NPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MpPUMEpPaxX pojib U MECTO (HU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KAPTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH
Y TEXHOJIOTHH, B IPAKTUYECKON NEATEIbHOCTH JIIOAEH

10.2

YuuThIBaTh TPAHMILBl NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJEIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUcTeEMa OTCUETa, aDCOJIFOTHO TBEPIOE
TEJI0, UJI€AIbHBIN ra3; MOJEIHU CTPOSHUS T'a30B, KHUJIKOCTEH U TBEPIBIX Tell,
TOYCYHBIN AJIEKTPHUUECKUH 3apsijl — MPH PelICHNH (PU3NIECKHX 3a/1a4

10.3

Pacnio3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYIIPHO-KMHETUUYECKOM TEOpUH  CTPOEHUS
BEUIECTBA M JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE TMaJeHHe Tell, MABH)KEHHE II0
OKPY)KHOCTH, HMHEpIHMsA, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE )KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
OpU HarpeBaHuM (OXJIAXAEHHUU), TEIUIOBOE pPaBHOBECUE, HCIapEHue,
KOHJIeHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy apaMeTpaMH COCTOSTHHSI ra3a B HU30IPOLECcCax; dJEKTPU3aLus Ted,
B3aUMOJICVICTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBUKEHHUE, UCMOIb3Ys (U3NUYECKUE BEIUYUHBIL:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETHYEeCKas DSHEpPrus, IOTCHIMAIbHAs JHEPIusi,
MexaHu4deckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
NPAaBWIBHO TPAaKTOBAaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HaueHUsI M EAMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBIICHUS,
UCTIONB3YS (M3MUECKHe BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHHETHYECKast SHEPTH Xa0THYECKOTO JIBIDKCHHUS MOJICKYII,
CpPEIHEKBaJI[paTU4YHAsi ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, padora raza, KOIPGUIMEHT IMOJE3HOTO JACUCTBUS
TEIUIOBOTO JABUTATENsI; MPU OMHCAHUU MPABWIBHO TPAKTOBATh (U3MUYECKUN
CMBICJI MCTIOJIb3yeMBIX BEIWYWH, UX O0O3HAYCHHUS W €IUHUIIBI, HAXOJUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIMYUHY C JPYTHMH
BEITUYMHAM

10.6

OmnunceiBaTh  W3y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BEUIECTBA U
AIIEKTPUUYECKHE SIBIICHUS (TIPOLECCHI), UCHONb3Yd (PU3MUECKUE BEIUUYHUHBI:
JNEKTPUYECKUN  3apsAl, DJICKTPUYECKOE II0JIe, HANpPSHKEHHOCTh  IOJIA,
[IOTEHIUAJ, PA3HOCTh ITIOTEHIIUAJIOB; IIPYU ONMCAHUM IIPAaBUIIBHO TPAKTOBAThH
(Gu3n4ecKnil CMBICI MCMOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €IUHULIBI;
yKa3bpIBaTh (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHMHY C
JPYTMMH BEJTUYMHAMU

10.7

aHAJM3UPOBATh (PU3UYECKHE TTPOLIECCHI M SIBICHUS, UCTIONB3Ys (hU3UICCKUE
3aKOHbl M MPUHLMIBL 3aKOoH BcemupHoro Ttsrorenus, |, Il u Il 3akonb1




HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMITYJIbCA, IPUHLOWUII CYNEPIO3ULIUU CHJI, IPUHOUI PaBHOIPABUS
WHEPLUUATBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHUSI BEILIECTBA, TAa30BbIE€ 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOU
SHEPruu TEIUIOBOTO JBIKEHHUS MOJIEKYN C aOCONIOTHOW TemIepaTypou,
NEpBbIi 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHUS DSJIEKTPUUYECKOIO
3apsiaa, 3akoH KynoHa; mpu 3TOM pasiuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKECHHUE M YCIIOBUS (TpaHUIbI, 00JIacTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHLUIBI JEHCTBUS MallUH, NPUOOPOB MU
TEXHUYECKUX  YCTPOMCTB;  pa3inuyarh  YCIOBHS HMX  0€30MaCHOTO
UCIIOJIb30BAaHUS B IOBCEIHEBHOM KU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU H
MIPOIIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPECHHUI; TIPH 3TOM
dbopmynupoBath npodiemy (3agady) U rUnoTe3y yueOHOro 3KCIepUMEHTa,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYJIMPOBATH BBIBOJIBI

10.10

OcymiecTBiIATh NpsIMbIE U KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IOpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXJy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN; TMpPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTHU
bU3MYEeCKUX BEIUYHH B BHJE TAaOMUI[ U TpapuKOB, J€JIaTh BBIBOJIBI I10
pe3ynbTaTam MCCIIEOBAHUS

10.12

Cobmronats mpaBuia 0€30MacHOrO TPy MPH NMPOBEJICHUN UCCIIEA0BAaHHM B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Y4eOHO-HCCIEAOBATENbCKOM U
HPOEKTHOHN AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paToOpHOro 00opyI0BaHUs

10.13

Pemate pacu€THble 3amauM C SIBHO 3aJaHHOW (DU3WYECKOW MOJEIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBUS
3a1a4unu BBI6I/IpaTB (1)I/I3I/I'-IGCKYIO MOJICJIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/I€ BCIINYNHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPAcu€Thl U
OIICHMBATh PEAIbHOCTb MOJIYYEHHOTO 3HaYeHHsI (PU3NYECKOM BETUUMHBI

10.14

Pematp KaueCTBEHHBIE 3a/1auu: BBICTPANBATh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY pACCYKICHUM C ONOPOM Ha H3y4ECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  MHpuU  peuleHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKa,  CTPYKTYPHUPOBaHUS,
UHTEpPIpPETallud U TPEACTaBICHUS Yy4eOHOM U HAyYHO-TIONMYJISpHOU
UHPOpPMALlMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
AHAIN3UPOBATH NOJTyYaeMyto HH(OPMALIHIO

10.16

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnonb30oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3UKE B MOBCCIHEBHOM JKH3HU
Ui obecriedeHus: O€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEeXHUYECKHMMHU YCTPOWCTBAMH, Ul COXPAHEHHs 3I0POBbSi M COONIOACHHS




HOPM SKOJIOTHYECKOTO TOBE/ICHUS B OKPYKAIOIIEH cpelie

10.18

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLIMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALIMOHATIBLHO PACIPEACIATh 00SA3aHHOCTU U
IJIAHUPOBATh JIEATEIIbHOCTh B HECTAHJAPTHBIX CHUTYalHsX, aJEKBaTHO
OLICHUBATh BKJAJ Ka&XJIOr0 U3 YYAaCTHUKOB TIPYyIIbl B peUIcHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
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JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTUH, B NPAKTUYECKOM IEATENBHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PM3NYECKON KApTHHBI MUPa

11.2

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEYHBIN DJIEKTPUYECKUM 3apsl, sANEpHas MOJEIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO sJIpa MPHU pelIeHUH (PU3NUECKHX 3a]au

11.3

Pacnio3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB  IEKTPOJMHAMUKU M KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
IPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS
TOKa, B3aUMO/JICIICTBHE MarHUTOB, 3JIEKTPOMAarHUTHasl HHAYKLUSA, 1eHCTBHE
MarHUTHOTO IIOJIA Ha MPOBOJHUK C TOKOM M JBIXKYILUHCSA 3apaf,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, psSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaXXeHHe, IpeIoMIIeHHe, HWHTephepeHIus,
Judpakuus U MOJIIpU3allus CBETa, AUCHEPCUs CBeTa, (POTOINEKTPUUECKUI
abdext (pororddexT), cBeTOBOE AaBiIeHUE, BOSHUKHOBEHHE JTMHEHYATOTrO
CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U HCKYCCTBEHHas
PaAMOaKTUBHOCTh

11.4

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA BEIlECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, JJIEKTPHUECKYI0O MPOBOJUMOCTh pPa3IMYHBIX Cpel) H
JJIEKTPOMAarHUTHbIE  SIBJI€HUS  (IIPOLIECCHI), HUCHONB3YS  (U3HUECKUe
BEJIMUMHBI: MIEKTPUUYECKUN 3aps]], CHUJIa TOKA, dJIEKTPUUECKOE HANPSKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHuanos, JJIC, pabota
TOKa, WHAYKIHMS MarHuTHOro moussi, cwia Awmmepa, cuina JlopeHua,
MHAYKTUBHOCTb KATYILKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
Nepuoj M 4acToTa KojiebaHWM B KoyeOaTelIbHOM KOHTYpE, 3aps U cuja
TOKa B TpoOlecCe TapMOHHUYECKHX 3JEKTPOMAarHUTHBIX KOJIeOaHMH,
(boKycHOE pacCTOsSsHHE M ONTHYECKas cuia JIMH3bI; [PU ONHCAHUU
NPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIb3YEeMBIX BEIWYHMH, UX
0003Ha4YeHHs] U EAMHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO
(U3UUECKYIO BETMUMHY C IPYTUMHU BEIMYMHAMHU

11.5

OnucelBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHMS M IIPOLECCHI, HCHOJIb3Ys
buznyecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JITMHA BOJIHBI
U YacTOTa CBETa, SHEPrusi M HMIYJIbC (POTOHA, MEpHoA IMoJypacraja,
SHEPIHsl CBA3M AaTOMHBIX sJIep; MPU OINUCAHWM IPABWIBHO TPAKTOBATH
(¢u3uUecKuii CMBICI HCIIOJIb3YEMbIX BETMUMH, UX 0003HAUECHUS U €IMHULIBI;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIIME NAaHHYI0 (U3NYECKYI0 BEIUYHMHY C




APYruMu BEIMUMHAMU, BBIYUCJIATh 3HAUCHUC (1)I/ISI/I‘ICCKOI71 BCIIMYHHBI

11.6

AHanu3upoBath (U3NYECKHE IPOLIECCH] U SABICHUS, UCIIOIb3Ys (pru3nueckue
3aKOHBI W NPUHOMNBL 3akoH OMa, 3aKOHBI IOCIIEAOBAaTENBHOIO U
HapajyIesIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aKoH Jlxkoynsa — JIeHua, 3akoH
AIIEKTPOMArHUTHON WHAYKIUH, 3aKOH MPSIMOJIMHEHHOTO pacripoCTpaHeHHs
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YpaBHEHUE
OnnmreitHa ans  QoTorddexra, 3aKOH COXpAaHEHHS DJHEPruH, 3aKOH
COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPUYECKOIO 3apsja, 3aKOH
COXPaHEHMsI MAacCOBOIO 4HCla, IOCTYJNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE  BBIpAXEHHME M yciaoBMsl  (TpaHMLbl,  oOnacTu)
IPUMEHUMOCTH

11.7

Onpenendarb HampaBiI€HUE BEKTOpPAa MHAYKUUMU  MArHUTHOTO  IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHnna

11.8

Crpouth U omnuceiBaTh H300pakeHUE, CO37aBAaEMOE IIJIOCKUM 3€pKajoM,
TOHKOM JIMH301

11.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU H
MIPOIIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPCHHUIA; IIPU ITOM
dbopmynupoBath npodiemy (3agady) U TUNOTe3y y4eOHOro 3KCIEpUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
U GOPMYJIMPOBATH BBIBOJIBI

11.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBHCUMOCTH (PM3UYECKHUX BEJIMYUH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHMI; MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHpPOBATh
pe3yibTaThl IOJIyYEHHONM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE
TabJIMI ¥ TpaMKOB, JI€JaTh BHIBOJIBI 10 PE3yJIbTaTaM HUCCIIEIOBAHUS

11.12

Co0mroaTh mpaBuia 0€30MacCHOTO TPY/a MPHU MPOBEACHUHU UCCIIEIOBAHHN B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTH C UCIIOJBb30BAHUEM U3MEPHUTCIbHBIX YCTPOﬁCTB n
71a60paTOpPHOTrO 00OPYIOBAHUS

11.13

Pemats pacuéTHble 3agauu C SBHO 3aJaHHON (PU3WYECKOW MOMAEIBIO,
WCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEINb, BELICTATh (PU3NUYECKUE BEIUYUHBI
u GopMysbl, HEOOXOoAWMBIC IS €€ pEIICHHS, MPOBOAWTH PACUETHl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYeHHS (PU3NUIECKON BETHUHHBI

11.14

Pemars Ka4ueCTBEHHbIE 3a7a4H: BBICTpanBaTh JIOTUYECKH
HETPOTUBOPEUUBYIO IIEMOYKY PACCYXKIECHHM C OMNOpOM Ha H3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UH(GOPMALlMOHHbIE  TEXHOJOTHMHM Ui  TOWCKA, CTPYKTYPHUpPOBaHUS,
UHTEpIpeTallii ¥ TpeJICTaBleHUs Y4eOHOH U HayYHO-TIOMYJISIPHOMN
uH(pOpMallMK, TOJTYYEHHOH W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBAThH MOJTy4aeMylo HH(pOpMaIUIo

11.16

OOBSCHATh TPUHIMIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOWCTB; pa3auyarh YyCIOBUS UX OE30MacCHOTO HWCIOJIL30BaHUS B
OBCEIHEBHON XU3HHU




11.17

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3UKE B MOBCECIHEBHOM JKH3HU
uis  obecriedeHrs: 0€30MacHOCTH TpU  obOpamieHHMH ¢ npubopamu U
TEXHUYECKHUMHU YCTPOWUCTBAMH, Ul COXPAHEHHS 310POBbSl U COONIOACHHS
HOPM 9KOJIOTHYECKOT0 NOBECHHUS B OKPY’KaloLIel cpene

11.19

PabGorare B rpymme C BBIIOJHEHUEM pa3INYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIEHO PACHpPEeNaTh 00I3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTb B HCCTAHHAPTHBIX CUTyalUdAX, aJCKBATHO
OLICHMBATh BKJIAJ] KaXIOTO U3 YYAaCTHUKOB TPYIIBl B pELICHUE
paccMaTrpuBaeMoi PoOIEMBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon
pa3zjiena

Kon
NPoOBEPSIEMOr0
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHW A

1.1

®usuka — Hayka O mpuponae. HayuHbie METOIbI MO3HAHUS
OKpY’Karllero Mupa. Posib 3kcnepumMeHTa U TEOPUH B MPOLIECCE
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B PU3UKE

1.2

MonenupoBanue (pusnueckux siBICHUNA U mpoueccoB. HayuHbie
runore3pl.  DHU3WYECKUME 3aKOHBI W Teopuu. [ 'paHuubl
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpWHIMIT COOTBETCTBHSL.
Pone 1 mecTo pusuku B GOpMHPOBAHUN COBPEMEHHON HAaydHOU
KapTHUHBI MUPA, B IPAKTUYECKOM NIEATEIbHOCTH JIOACH

MEXAHHWKA

KMHEMATHKA

211

Mexannueckoe aABM>KeHHE. OTHOCUTEIBHOCTb MEXaHUYECKOTO
JnBrxeHus. Cucrema orcuéra. TpaekTopust

2.1.2

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepHaTIbHON TOYKHU, UX MPOEKIMHU Ha
ocH cucTteMbl KoopauHat. CioxeHne nepeMenieHuil 1 ClIoKeHne
CKOpOCTEH

2.1.3

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIUHEHHOE IBUKEHUE.
['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, yTH
U NIEPEMEIICHNS MATEPUAIBHON TOUYKU OT BPEMEHHU

2.14

CBoOoniHOe majieHne. Y cKkopeHrne cB0OOOHOro naieHus

2.1

2.15

KpuBosnuHeiitHoe  JBMKEHHE. PaBHOMepHOE  NBHXKEHHE
MaTepuaIbHOW TOYKH 110 OKPYKHOCTH. YTJIOBas CKOpPOCTb,
JauHenHas ckopocTb. Ilepuon u yactora. LleHTpocTpeMuTensHoe
YCKOpEHUe

2.1.6

TexHu4eckne yCTpONCTBA: CIHMIOMETD, JBM)KCHHE CHApsJIOB,
LIEMTHBIE U PEMEHHBIE IIepeIaun

2.1.7

[TpakTuueckne paboThl. M3MepeHHe MTrHOBEHHOW CKOpPOCTH.
UccnenoBanue COOTHOLICHUS MEXAY IYTAMH, MPOWTCHHBIMHU
TEJIOM 32 I10CJIEI0BATENIbHBIE PABHbIE IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUHM C HAYAJIIbHOW CKOPOCTBIO, PaBHOM
Hyno. HW3ydyeHue JIBHKEHUS IIApUKA B BA3KOW JKUJIKOCTH.
N3yuenune nBuxeHus Teaa, OpOIEeHHOT0 TOPU30HTAIHLHO

JMHAMUKA

2.2.1

[Tpuniun otHocuTenbHOcTU ['anmunes. [lepoiii 3akoH HeroToHA.
NuepumnanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cyneprno3uuuu cuil

2.2

2.2.3

Bropoii 3akon Heroroma Uit MarepuaibHOM TOYKH B
uHeprmanpHoii cuctreme orcuéra (MCO). Tpermit 3akoH
HrploTOHA /17151 MaTepralIbHBIX TOUEK

2.2.4

3akoH BcemupHoro TsaroreHus. Cuwia Tskectu. llepsas




KOCMHUYCCKasA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusi. Cyxoe tpeHue. Cuia TpEeHHs CKOJIbKEHHUS U Chjia
Tpenus nokosi. Koapdumuent tpenns. Cuiia CONpOTHBICHUS TPU
JIBJKCHUHM TeJIa B )KUJIKOCTH WJIM ra3e

2.2.7

[TocTtynaTenpHOE M BpallaTeNbHOE JABHXKEHHE aOCOIIOTHO
TBEPJOTO TEJIA

2.2.8

MoOMEHT cuiibl OTHOCHUTENIbHO Ocu BpamieHus. [lmedo cuibl.
VYcnoBus paBHoBecus TBEpioro tena B MCO

2.2.9

TexHuueckne YCTpOﬁCTBaZ INOAIIMITHUKH, JBHXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[lpaktuyeckue paboTel. M3ydeHue [BUKEHUS Opycka 110
HaKJIOHHOM TIUIOCKOCTM TOJ JEHCTBUEM HECKOJIbKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIHUX B
nedopMUpyeMoil Py UHE U PE3UHOBOM 00pasIle, OT BETUYUHBI
ux aepopmanuu. MccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpalleHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MaTCPUAJIbHBIX TOYCK.
I/IMHy.HI)C CHJIbl 1 USMCHCHUC NMITYJIbCa TCJIa

2.3.2

3akoH coxpanenus ummynbsca B UCO. PeakTuBHOE TBUKEHUE

2.3.3

PabGora cubl

2.3.4

MOoOIIHOCTD CHJIBI

2.3.5

Kunernueckass »dHeprus MarepuanbHOM TOUYKH. Teopemao
KMHETUYECKOM YHEPrUuu

2.3.6

IlorenuumaneHas sHeprud. lloTeHnuanbHas >HEPrus YIpyro
nedopMUpOBaHHON MpyxuHblL. lloTeHIManbHas >Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU

2.3.7

HOTeHI_II/IaJ'IBHLIC N HCIIOTCHIMAJIBbHBIC CHUIIBI. CBs3b pa60TBI
HCMOTCHIHUAJIBHBIX CHJI C U3MCHCHUCM MEXaHUYECKOM OHEPIrUun
CHCTEMBI TeN. 3aKOH COXPAHCHUA MEXaHUYeCKOMH OHCPIUun

2.3.8

pr}TI/IC U HCYHIPYTHUEC CTOJIKHOBCHH A

2.3.9

TexHu4eckue yCTpOMCTBA: JBUJKEHHME PAKET, BOJOMET, KOIIEp,
MIPYKWHHBINA TUCTOJIET

2.3.10

[IpakTnueckue pabotbl. M3ydeHue cBsi3u cKopocTed Ten MpH
Heynpyrom ynape. HccnenoBanue cBs3M pabOThl CHJIBI €
M3MEHEHHEM MEXaHWYECKOM dHepruu Tena

MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIC TIOJIOKCHHS MOJICKYIIPHO-KHHETHYECKOH TEOpHUH.
bpoynoBckoe nBmwxenue. Huddysus. Xapaxrep ABWKEHHS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

3.1.2

Mogaenu cTpoeHusl Tra3oB, KUIKOCTEH U TBEPIABIX TEl U
00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH

3.1.3

Macca monekyn. Konnuectso Bemectsa. IlocrosisHHass ABoraapo




TemnoBoe paBHOBecue. Temmneparypa u €€ mamepenue. [llkana

3.1.4
temnepatyp Llenbcus
315 Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-
o KHMHETHYECKON TEOPUU UACATBHOIO raza
AOcomoTHas TemrepaTypa Kak Mepa CpedHedl KHHETUYECKOM
3.1.6 SHEPrUM TEIUIOBOTO JBWXKEHUS yacTull rasza. lllkana temneparyp
KenbBuna
3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanproHa
['azoBble 3akoHbl. M3ompoueccel B HJcaIbHOM raze ¢
3.1.8 MOCTOSIHHBIM ~ KOJMYECTBOM BEIIECTBA: HM30TEpPMa, H30X0pa,
n3zobapa
3.1.9 TexHuuyeckue ycTponucTBa: TEepMOMETp, OapoMeTp
[TpakTueckue pabotsl. Mi3MepeHne mMacchl BO3/1yXa B KJIACCHOM
3.1.10 KoMHare. VcciienmoBanue 3aBUCHUMOCTH MEXIY IapamMeTpamu
COCTOSTHUS Pa3peKEHHOT0 Tra3a
OCHOBbI TEPMOJIMHAMUWKN
321 TepMmoannamMuueckas cucTema. BuyTpennss SHEprus
o TEPMOJIMHAMUYECKOIN CUCTEMBI U CITIOCOOBI €€ N3MEHEHHS
322 KonuuectBo Temnorel U pabora. BHyTpeHHss 3Heprus
T OHOATOMHOTI'O UJIEaJILHOr0 ra3a
Buner  Temmomepenayu:  TEMIOMPOBOJHOCTb,  KOHBEKIIHS,
3.2.3 us3nmydeHue. TermroéMKoCcTh Tena. YJeNbHas —TEeIUIOEMKOCTh
BenecTBa. Pacy€T konuyecTBa TEIIIOTHI TPH TEIUIONEpeade
[TepBoiii 3akOoH TepMoaAMHAMUKH. [IpuMeHeHHE MEpBOro 3aKoHa
3.24 TEPMOJUHAMUKH K m3omporieccaM. ['paduyeckas nHTEpIpeTarus
3.2 paloThI raza
TeroBbie MamuHbl. [IpUHIMNBI TEWCTBUS TEIUIOBBIX MAIIHH.
325 [IpeoOpazoBanus sHEPTUU B TEIJIOBBIX MamnHax. Koadduiment
o nosiesHoro aerctBus (manee — KIIJI) termmoBoit mMamuubl. [{ukin
Kapnro u ero KIIJI
Bropoit 3akon TepmoanHamuku. HeoOpaTumocTs mpoiieccoB B
3.2.6 npupojie. TeruioBele ABUTATENH. OKOJIOTHYECKUE MPOOJIEMBI
TETIOIHEPTETHKU
397 TexHUYECKHE YCTPOWCTBA: JBHTATElb BHYTPEHHETO CTOPaHHS,
o OBITOBOM XOJOIMIBHUK, KOHIUITHOHED
3.2.8 [TpakTnyeckue paboTel. M3mepenne yienbHo# TemoéMKOCTH
AT'PEI'ATHBIE COCTOSAHU S BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue u KoHAeHcanus. lcmapeHue u KUIEHHE.
3.3.1 Y neneHas TEIIoTa napooOpa3oBaHHUs. 3aBUCHMOCTH
TEMIEPATYPhI KUTICHUS OT JaBICHUS
33 332 AOcomoTHasT W OTHOCHUTEIbHAs  BIAXKHOCTh  BO3IyXa.
) o Haceiennsiil nap
TBépnoe Ttemo. Kpucrammmueckue wu  amopdHble  Tena.
3.3.3 AHN30TpOInIUsl CBOWCTB KpucTauioB. JKuiakue KpHUCTalIbL.
CoBpeMEHHbBIE MaTEPHUAIbI
3.34 [naBneHue m Kpucraum3anus. YJenbHas TEIIoTa IJIaBJICHUS.




CyOnumarus

3.3.5 YpaBHeHHE TEIJIOBOro OamaHca
TexHuueckue  yCTpPOHCTBA: TUTPOMETP U ICHUXPOMETD,

3.3.6 KaJOpUMETP, TEXHOJIOTHH MOJTyYCHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHClIe HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7 ITpakTrueckue paboTel. Mi3aMepeHne BIaXHOCTH BO3yXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA

411 ONekTpu3anusa Tel. OJJeKTpudeckul 3apsaa. JBa Buaa
AIIEKTPUUYECKHX 3apsI0B

4.1.2 IIpOoBOTHUKY, TUBIIEKTPUKH U MOJYIIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUs AICKTPUUECKOTO 3apsiaa

4.1.4 BsaumogeiictBue 3apsinoB. 3akon Kymona
OnexTpudeckoe mosie. Hampspk€HHOCTh DIIEKTPUYECKOTO TIOJSL.

4.1.5 [Tpunnun CYIEPIIO3UIINH. Jluaun HaIpsHKEHHOCTH
AIIEKTPHYECKOTO TOJIS

4.1 416 Pabota cun snexrpocraruueckoro mnojisi. [lotennuman. Pasnocts

MOTEHIINAJIOB

417 [IpoBOAHMKU W JUAIEKTPUKHA B TOCTOSTHHOM JJIEKTPUYECKOM
noje. JlusnekTpudeckasi IpOHUIIAeMOCTh

418 OnektpoéMkocth. KoHaeHncaTtop. DIeKTpOEMKOCTh TIIIOCKOTO
KOHJIeHcaTopa. DHeprus 3apsbKeHHOr0 KOHJIeHcaTopa
TexHuueckne  yCTpOMCTBa:  DJIEKTPOCKOIN,  3JIEKTPOMETD,

4.1.9 ANIEKTPOCTaTUUECKAsT 3alluTa, 3a3eMJICHHUE JJIEKTPONPHUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIA IPUHTEP

41.10 [TpakTudeckue paboThL. W3mepenue AIIEKTPOEMKOCTH
KOHJIEHCaTopa

[NOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

421 VYCIIoBHUS CYIIECTBOBAHUSI TIOCTOSIHHOTO AJIEKTPHUYECKOTO TOKA.
Wcrounnku Toka. Cuina Toka. [locTossHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1st ydacTka Lienu

423 DJeKTpUYecKoe COIMpPOTHBIEHUE. YEIbHOE COMPOTUBIICHUE
BEIIECTBA

424 [TocnenoBarenbHOe, MapajljielIbHOE, CMEIIAaHHOE COEJUHEHHE
MIPOBOJHHUKOB

492 4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIIHOCTB JIEKTPUUYECKOTO TOKA
anektpoaBrkymas cuna (manmee — DOJIC) u  BHYTpeHHEe

4.2.7 CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH OMa s MOJHOMN
(3aMKHYTOMI) 351ekTpruyeckoi nenu. Koporkoe 3aMbikaHue
DNEeKTpOHHAs TMPOBOAUMOCTH TBEPABIX METAIOB. 3aBUCHMOCTD

4.2.8 COTIPOTUBIICHUS METAaJlIOB oT TEMIEPATYPHI.
CBepXIpoOBOAUMOCTb

4.2.9 DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEeHHass W IpPUMECHAs NPOBOAMMOCTb




MOJYTPOBOIHUKOB. CaoiicTBa p-n nepexoza.
[ToynpoBOTHUKOBBIE TPHOOPHI

ONEKTpUYECKUM TOK B DJJIEKTPOJIUTAX. JIEKTPOJIUTHYECKAS

4211
Jucconuanus. JIeKTPOIn3
OnekTpuueckuii  Tok B razax. (CaMOCTOSTENbHBIA U
4212 HECAMOCTOSITEIbLHBIN pasps. Paznuunbie THIIBI
caMoCTOsTeNIbHOrO pa3psaa. Monnus. [lnazma
TexHudeckue ycTpoilcTBa: ammepMeTp, BOJBTMETP, peOCTar,
VCTOYHUKU TOKa, AJIEKTpOHArpeBaTebHbIE npudopHl,
4213 AIEKTPOOCBETUTEIIbHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH ~ JHOJ,  TEPMHUCTOPHl U (DOTOPE3UCTOPHI,
HOJIYIIPOBOJIHUKOBBIN 1MO]JI, TAJIbBAHUKA
[TpakTnyeckue paboThl. I3ydeHHe CMELIAHHOTO COEIUHEHHUS
4214 PE3UCTOPOB.
Nzmepenne DJIC UCTOYHHMKA TOKa W €ro BHYTPEHHErO
conportusiieHus. Habmonenue anexrposimnsa
11 KJIACC
Kon Kon
pasiena NPOBepPsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUA
3J1eMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A UHAYKINA
4.3.1 ITocTostHHBIE MarHNUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB
MarnutHoe mnone. Bexkrop marHuTtHONM uWHAYKuuu. IIpuHIUnD
4.3.2 cynepno3unuy. JInHnu mMarHuTHOM MHAYKuMM. KapTuHa nuHMMA
MarHMTHON MHJIYKIIUU MOJISl TOCTOSIHHBIX MarHUTOB
MarsnuTtHOE 1oJIe NMPOBOJHHUKA C TOKOM. KapThHa nuHUN OIS
433 JUIMHHOTO TPSIMOTO IPOBOAHMKA M 3aMKHYTOI'O KOJBIEBOTO
IIPOBOJIHMKA,  KAaTymku ¢  TokoM. OmbeIT  Opcrena.
B3aumoeiicTBiE NPOBOJHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOylb M HallpaBJICHHE
Cuna JlopeHua, €€ Moxaynp U HampasieHue. JIBuxeHue
43 4.3.5 3apsUKEHHON YacTHUIIBI B OJIHOPOJIHOM MarHuTHoM moje. PaGorta
cuibl JlopeHna
4.3.6 SIBIIeHME AIEKTPOMArHUTHON MHIYKIIUU
4.3.7 IToTOK BEKTOpa MarHUTHOW MHJYKIIUH
4.3.8 OJIC nayKIMU. 3aKOH 3JEKTPOMArHUTHONW HHAYKInKu Dapagest
43.9 Buxpesoe anexkrpuueckoe mose. DJ{C HHAYKINN B POBOIHUKE,
JBHKYIIEMCSI IOCTYINATENbHO B OJTHOPOJAHOM MarHUTHOM I10JIE
4.3.10 [TpaBuno Jlenna
4311 NuayktuBHOCTH. SIBeHune camonHaykiuu. DJIC caMonHAyKIUN
4.3.12 OHeprust MarHUTHOT'O NOJIS1 KATYIIKH C TOKOM
4.3.13 DJIEKTPOMarHUTHOE OJIe
4.3.14 TexHnuueckue YCTPOMCTBA: ITIOCTOSIHHBIE MarHuThlI,




SJICKTPOMAruMmThl, SJICKTPOABUTATCIIb, YCKOPUTEIIN
OJICMCHTAPHBIX YaCTUL], MHAYKIITMOHHAA IICYb

4.3.15

[TpakTuyeckue paboThl. V3ydeHne MarHuTHOTO MOJIS KaTYIIKH C
TokoM. MccnenoBanue [JEHCTBUS IOCTOSHHOIO MarHuTa Ha
paMKy ¢ TOKOM. MccimenoBaHue SBJICHHS DJIEKTPOMarHUTHOU
VUHIYKIHH

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KoneobarensHas cucrema. CBoOogHbIe KoJieOaHusl.
['apmonnueckue konebanus. I[lepuoxa, dvactora, amIuUIUTyda U
¢aza xosieOaHUi

5.1.2

IIpyXuHHBIA MasTHUK. MaTeMaTu4eCcKuil MassTHUK

5.1.3

YpaBHeHHEe TapMOHHMYECKHX KoyieOaHui. KuHemaTmueckoen
TUHAMHUYECKOE OITMCaHNE KOIe0aTeIbHOrO IBIIKEHUS

5.1.4

[IpeBparienue sHeprun Npu rapMOHUYECKUX KoyieOaHusax. CBs3b
aAMIUTMTY/Ibl KOJEOAHUN HMCXOMHOW BEIHYUHBI C aMIUTUTYIaMH
Kosie0aHui e€ CKOPOCTH M YCKOPCHHUS

5.15

Konebarenbupiii  koHTYp. CBOOOIHBIC  AIEKTPOMArHUTHBIC
KojeOaHusi B HJICATbHOM KOJeOaTelbHOM KOHType. AHAIOTH
MEXIYy MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMH KOJCOAHUSIMHU.
®opmyna ToMmcoHa

5.1.6

3aKOH COXpaHEHHUs OHEPruu B HACATHHOM KoIeOaTeTbHOM
KOHTYpE

5.1.7

BeIHyX1€HHBIE MEXaHUYECKHUE Kosie0aHusl. Pe3onanc.
PesonancHas kpuBas. BbIHyXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJicOaHus.

5.1.8

ITepemenHbIil Tok. CHHYCOUIABHBIN TEPEMEHHBIN TOK.

519

MOoIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYAHOE U JCHCTBYIOIIECE
3HAUYE€HHE CUJIbI TOKA W HANIPSKEHUS

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenauya u noTpediaeHHe
AIIEKTPUYECKOM  DHEPruH.  OKOJOTMYECKHE  PUCKH  IIpH
IIPOU3BOJICTBE INEKTPUUYECKOU JHEPrUH. Kynberypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT MU B OBCEITHEBHOM JKU3HU

5.1.11

TexHU4eCcKne yCcTponcTBa: cericMorpad, 2IeKTPUIECKUN 3BOHOK,
JIMHHUM DJIEKTponepeaay

5.1.12

[pakTrueckue paboTel. VccnemoBaHue 3aBUCHMMOCTH TIEPHOMA
ManbIX KOJIeOaHHUM I'py3a Ha HUTH OT JJIMHBI HUTU M MAaCChI
rpy3a. MHccrnemoBaHue TepeMEHHOrO TOKa B LENH U3
MOCJICZIOBATEIbHO COCIMHEHHBIX KOHIICHCATOpA, KATYIIKH U
pesucropa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJHBI, YCIOBHS pacrpocTpaHeHus. I[lepuop.
CKOpOCTh pacnpocTpaHEeHHs U JJIMHA BOJHBI. [lomepeunbie u
MIPOJI0JIbHBIEC BOJHBI

5.2.2

Wutepdepeniys u audpaxiys MEXaHHIECKUX BOJH

5.2.3

3Byk. CkopocTb 3ByKa. I poMKocTh 3Byka. Bricota Tona. TemOp




3BYyKa

524

DIEeKTPOMAarHuTHbIE BOJIHBI. Ycnosus U3JIy4CHUSA
AJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opuenTanus Bekropos E, B
1 U B DJIEKTPOMArHUTHONU BOJIHE B BAKYyMe

525

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE,
nonspusauusi,  audpaxknus,  uHTeppepenuus.  CkopocTb
HJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHUMIBI  paguoCBS3M M TeleBUAEHUA. Paguonoxaums.
DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHuuyeckue  YCTpOMNCTBa:  My3bIKajbHble  HHCTPYMEHTHI,
YIBTPa3BYKOBas JUArHOCTUKA B TEXHHKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

5.3.1

[TpsmonuHeiHOe pacnpocTpaHeHHe cBeTa B OJHOPOIHOM cpeje.
JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBera. l[locTpoeHue
N300paKeHMI B TUIOCKOM 3epKaie

5.3.3

HpCJIOMJ'ICHI/Ie cBeTa. 3aKOHBI IpCIIOMJICHUSA CBCTA. AOCOIIOTHBIH
IMOKa3aTCJib MPCJIOMIICHUA

5.34

ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN yroa IOJIHOTO
BHYTPEHHETO OTPaKEHHUS

5.35

ﬂI/ICHepCI/I}I cBera. CI0XKHBIN cocTaB OEJI0T0 CBETA. HBGT

5.3.6

CoOuparomiue W pacceMBarolliie JMH3bl. TOHKas JIMH3A.
@OKyCcHOE pacCTOSHUE U OITHUYeCKas CHJIa TOHKOW JIMH3BI.
[TocTtpoenne u300pakeHUl B COOMpPAIOIIUX M PACCEUBAIOLIMX
muH3ax. @dopmyna TOHKOW JMH3BlL. YBEIWYEHHE, [aBAEMOE
JIMH30U

5.3.7

Hpeﬂenm IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITUKH

5.3.8

Wntepdepennust cBeta. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOI0IeHus MaKCHUMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHOH  KapTWHE  OT  JBYX  CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkmus ceera. [udpaxkiuonHas pem€rka. Y cloBUE
HaOJIOZEHUsT  TJIaBHBIX ~ MAaKCUMyMOB — TpU  TMaJeHHUHU
MOHOXPOMAaTHYECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHu4yeckne  yCTpoOWCTBAa: OYKH, Jiyna, ¢oToammapar,
MPOEKIIMOHHBIN anmnapar, MHKPOCKOII, TEJIECKOIl, BOJOKOHHAs
onTHka, TupaKIMOHHas PeMETKA, MOISIPON]

5.3.12

[TpakTrueckue pabotTel. M3mMepeHne mokaszaTess MpeoMIICHUS.
HccnenoBanune CBOWCTB M300paxkeHwid B muH3ax. Habmiomenue
JUCTIEPCUU CBETa

DJIEMEHTHI CIIELIIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

‘ I'paHunibl MPUMEHUMOCTH KJIacCHYEeCKOM MexaHuKH. [locTynaTel




TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJSA CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEJIIbHOCTU DUHIITEHHA

OTHOCHUTEIILHOCTh OOJHOBPCMCHHOCTHU. 321M€I[JI€HI/IC BpEMCHH U

6.2 COKpAIlIEHUE JITTMHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs13b Macchl C SHEpPrued U HMITYJIbCOM CBOOOJHOM YaCTHUIIBI.
DHeprus Mokosi CB000THON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsl. Popmyna Ilmanka cBs3u sHepruu (OTOHA C €ro
4acTOTOW. DHEPrus U UMMIYJIbC POTOHA
712 OtkpeiTue u uccienoBanue ¢otodpdexra. Omnbitel Al
CroneroBa. 3akoHbI poTorddexTa
7.1 713 VYpaBuenue DiiHmreitHa a1 Gotorddexra. «KpacHas rpaHua
o dboTtodrddekra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHUYECKOE NENCTBUE CBETA
716 Texnuueckue  ycrpoiictBa:  (QoTodneMeHT,  (POTONATUHK,
COJIHEYHas OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
701 Mopenb aroma Tomcona. OnbiTel Pesepdop/ia mo uccienoBanuto
cTpoeHus aroma. [Imanerapnas Mmojenp aroma
[Tocrynatel bopa. M3myduenue u morniomieHue (OTOHOB IMpH
7.2.2 Mepexo/ie aToMa C OJHOIO YPOBHS SHEpPruu Ha Apyroil. Bumel
cnekTpoB. CIIeKTp ypOBHEM SHEPTrUU aToMa BOJIOPOAa
79 BomnHoBrie CBOMCTBa YacTHIIL. Bomnnsl i (S bpoiis.
7.2.3 KopnyckynsapHo-BonHOBOM Jyanu3M. Ju@pakius 3JIeKTpPOHOB
Ha KpUCTaJUIax
794 CrnoHTaHHOE€ M BBIHYXKJICHHOE U3Iy4yeHHE. YCTPOICTBO H
PUHLINI pabOoTHI J1a3epa
705 TexHuueckue YCTPOMCTBA: CIIEKTPaJIbHBII aHanu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMIBIOTEP
7.2.6 [TpakTuyeckue pabotsl. Halmonenue TMHEHYaToro CoekTpa
ATOMHOE A1PO
7.3.1 MeTo1p1 HAOJIIOIEHUS ¥ PETHCTPAIH dJIEMEHTAPHBIX YaCTHI]
OtkpeiTie  paawoakTuBHOCTH. OmnbiTel  Pesepdopna 1o
739 ONPENEIEHUI0 COCTaBa PAJMOAKTUBHOTO H3iMydeHHs. CBOMCTBa
anb(da-, 6eta-, raMMa-u3NydeHus. BiausHue paAnoakTUBHOCTH Ha
73 KUBBIC OPTAaHU3MBI
' OTkpeITHE TPOTOHA W HeUTpoHa. HykiioHHas Moaens sapa
7.3.3 [eiizenbepra — MBanenko. 3apsn simpa. MaccoBoe 4ucio sipa.
W3otonbl
734 Anbda-pacnian. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacma.
["amma-uznyuenue. 3aK0H paJroaKTUBHOTO pacraja
7.3.5 OHeprusi CBsI3M HYKJIOHOB B siape. Snepuble cuibl. Jledekr




MAacChI Spa

7.3.6

S nepuble peaknuu. Jlenenre u CUHTE3 sAep

7.3.7

Snepusiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiiembl u
MEPCHEKTUBBI SJIEPHON SHEPreTHUKU. DKOJIOTHUYECKUE aACIEKThI
AJIEPHON YPHEPTeTUKH

7.3.8

DJieMeHTapHbIe YACTHIIBL. OTKpBITHE MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudyeckue yCTpOWCTBA: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6oM0Oa

7.3.10

[IpakTrueckue pabotel. MccnemoBanue TpekoB dacTul (1O
rOTOBBEIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3aH0r0 HeOa. Co3Besnus, sipkue 3BE3JBI, TUIAHETHI, WX
BUIVMOE JIBHKCHUE

8.2

Conneunast cucreMa. IlnmaHeTsl 3eMHOM TpPYIIIBI. IInaneTsI-
TFMTraHTbl 1 HUX CIIYTHUKH, KAapJIMKOBBIC IIJIAHCTHI. Mainsie Tena
CoOJHEYHOM CHCTEMBI

8.3

Comnnue, potochepa u armocdepa. ConHeyHast aKTUBHOCTh

8.4

Uctounuk sueprun CoJiHiia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XAapAaKTEPUCTUKHU: Macca, CBETUMOCT,
paguyc,  TeMmmeparypa, WX  B3aUMOCBsA3b.  Jlmarpamma
«CHEKTPaIbHBIM KJIACC — CBETUMOCTH». 3BE3/Abl TJIABHOMU
MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]1 IIIABHOM MOCJIEIOBATENBHOCTH

8.6

Buytpennee crpoenue 3B&31. COBpEeMEHHBIE MPEACTABICHUS O
HpOI/ICXO)KIleHI/II/I 1 3BOJIIOIUU COJ'IHHa )41 3Bé3)1. 3TaHBI KNU3HU
3BE3 ]

8.7

Mneunslii Ilyre — nHama ['anaktuka. CrnupanbHas CTpPYKTypa
lNanaktuku, pacnpeneneHue 3BE3, raza U npuid. [lonoxenue u
nswkenne Connna B [amaktuke. Ilnockas u cdepuueckas
MHOJICUCTEMEBI I allTakTUKU

8.8

Tunel ranaktuk. PaguoranakTuku n kBa3apel. YEpHBIE IBIPHI B
A]Ipax TraJlakKTUK

8.9

Bcenennas.  Pacmupenue  Bceenennoif.  3akon  Xa0O0:na.
Pasz0eranne ramaktuk. Bospact u paguyc Bcenennoit, teopus
bonpmioro B3peiBa. Monens «ropsuer BeenenHoin». Penukrosoe
U3IIy4EHUE

8.10

Macmirabnast ~ ctpyktypa  BceenenHoid. MeraranakTuka.
Hepeménnbie npo0i1eMbl aCTPOHOMHUH




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

Kon
NpoBePSIEeMOro
TpedoBaHUs

1

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

CdopmMupoBaHHOCTH  YMEHHH  pacrio3HaBaTh  (DU3MYECKHE  SIBICHUS
(mportecchl) U OOBSICHATH HX HA OCHOBE M3YYCHHBIX 3aKOHOB

Bnanenne  ocHoBomosararomuMu  (U3UYECKUMHU  TOHATHSMH U
BEJIMYMHAMH, XapAKTEPU3YIOIIUMHU (PU3NIECKHE TPOLIECCHI

ChopMupoBaHHOCTH YMEHHIA TPUMEHSTH 3aKOHBI KIIACCHIECKOM MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKHU U TEPMOAMHAMUKH, JIEKTPOJUHAMUKY, KBAHTOBOM
Gu3MKKM U1 aHaIu3a U OOBSICHEHMSI SIBJIEHUHM MUKpPOMMpA, MAKpOMHUpPA U
Merammupa, pazjiuyaTb YycJIOBHsS (TpaHULBl, OOJIACTH) NPUMEHHUMOCTHU
(¢u3NYECKUX 3aKOHOB, IIOHMMAaTh BCEOOIIMM XapakTep (pyHIaMEHTaIbHbIX
3aKOHOB M  OTPaHUYECHHOCTb  HCIOJb30BAHUS  YAaCTHBIX  3aKOHOB;
aHATM3UPOBaATh (PU3MUECKHUE MPOIECCHI, UCTIONB3YSI OCHOBHBIE MOJIOKEHUS,
3aKOHBI ¥ 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHUS Pa3IUyYaTh YCIOBHs IPUMEHUMOCTH MoJeNen
(u3HYECKUX TEJ U MPOLIECCOB (SIBJIECHUH)

ChopMupoBaHHOCTh YMEHMS pellaTh pacu€THBIE 33/1a4M C SBHO 3a/laHHOU
U HEIBHO 33JaHHOM (U3MUECKOM MOJENbl0: Ha OCHOBAaHMM aHaINU3a
yCIOBHs BbIOMpPATh (U3MYECKHE MOJAETH, OTBEYamlue TpeOOBaHUAM
3aaa4yu, HNPUMCHATH q)OpMYJ'II)I, 3aKOHBI, 3aKOHOMCPHOCTH W IIOCTYJIaThbl
¢u3nyeckux TEOpui NpU HCHOJIB30BAHUM MAaTEMaTHYECKUX METOJIOB
pemiCHud 3aaa4, MpOBOAUTH paCLIéTI)I Ha OCHOBAHUHU HMMCIOIIUXCA NAaHHBIX,
AQHAIN3UPOBATH PE3YIbTATHl U KOPPEKTUPOBATh METO/BI PEIICHUS C YIETOM
MOJIYYCHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHbIE 3ahauu, TpeOyrollMe NPUMEHEHUs 3HaHUM u3
pasHBIX Pa3/eNoB LIKOJBHOIO Kypca (GU3UKH, a TaKXKe MHTErpalliy 3HaHUH
U3 JpYrMX TpPEIMETOB €CTECTBEHHOHAyYHOI'O IIMKJA: BBICTPAaWBaTh
JIOTUYECKYIO LEMNOYKY PacCCyKICHHM C OIOpPOM Ha HM3Yy4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUYECKUE SBICHUS

BHa}IeHI/Ie OCHOBHBIMU METOIdaMU Haquoro ITO3HAHUs, I/ICHOJ’IBBY@MLIMI/I B
¢bu3MKe: TPOBOAUTHL MPSMbIE M KOCBEHHBIE H3MEpPEHUs (PHU3UIECKHUX
BEIIMYMH, BBIOMpass ONTHMAIBHBIA CIMOCO0 W3MEPEHUS U HCIOJB3Ys
W3BECTHbIE METOJAbl OLIEHKHM TOTPEIIHOCTEH HM3MEpPEHUN, MPOBOIUTH
HCCJIEIOBAaHUE 3aBUCHUMOCTEH (PU3WUYECKMX BETUYMH C HCIOJIH30BAHUEM
OPSIMBIX U3MEPEHUH, OOBSACHATH TMONYUYEHHBIE PE3YNbTaThl, HCIOJb3Ys
(1)I/I3I/I‘-IGCKI/IG TeOpI/II/I, 3aKOHbI U ITIOHATHS, U JCJIaThb BBIBOIBI, CO6J'IIOJIaTI)
npaBuiia 0€30MacHOr0 TpyJa MPU MPOBEACHUU HMCCIEAOBAHUN B paMKax
y4eOHOT0 JKCIEpPUMEHTa U y4eOHO-HCCIIEIOBATEILCKOW NEATEILHOCTH C
UCTIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTENIBHBIX YCTPOUCTB U J1TAOOPATOPHOTO
000pyIoOBaHUS

ChopMupoBaHHOCTb YMEHMH aHAJIW3UPOBaTh M OLIEHUBATh IOCIEACTBUSA
OBITOBOM M TPOM3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
(Gu3M4eCKUMHU MpoleccaMy, C TMO3ULUN HKOJOrMYEcKOW Oe30MacHOCTH;
IIPEACTABICHUM O PALUMOHAIBHOM IPUPOJOINOJIB30BAHUU, A TAKKeE




pa3yMHOM HCIIOJIb30BAHUM JIOCTHKEHUN HAyKH U TEXHOJOTMHA  JUIs
JAbHEHIIETr0 pa3BUTHS YeIOBEUECKOro 00IIecTBa

Omnagenne  pa3nuuHbIMH  cnocobamu  paboTel ¢ uH(poOpMarmein
¢u3MYEeCKOro  CoIepXKaHUS ~ C  HUCIIOJIB30BAHUEM  COBPEMEHHBIX

9 WH(OPMAIIMOHHBIX TEXHOJOTHI; pa3BUTHE YMEHHN KPUTUYECKOTO aHATN3a
Y OLIEHKH JOCTOBEPHOCTH MOJTy4aeMoi nHGopMauu
CdopmupoBaHHOCTD YMEHHH MIPUMEHSITD OCHOBOMOJIArarolme
ACTPOHOMUYECKHE TOHATHS, TEOPUH U 3aKOHBI JIJIsl aHAIN3a U OOBICHEHUS
10 (bu3MYECKUX TPOILIECCOB, MPOUCXOASIIMX Ha 3BE3AAaX, B 3BE3MHBIX

CHUCTEMaX, B MEXKTAJAKTHYECKOW Cpeae; JBMKCHHS HEOECHBIX —Tel,
SBOJIIOINH 3BE31 U BeeneHHou




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUA, IIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kox Kon IIpoBepsieMblIil 3JIeMeHT COJepPsKAHHUA YpoBeHb
pas3gena/ | 3jeMeHTa MPOrpamMMbl
TeMBI
1 MEXAHHKA
1.1 KITHEMATIIKA
1.1.1 Mexanndeckoe aBmxeHne. OTHOCHTEIbHOCTh MeXaHHIeCKOro ABIkKeHnd. Cucre- EY. VY
Ma OTCYéTa ’
1.1:2 MarepuaipHas TOYKa. zA TpaeKTOpHs
E& paymyc-sextop: 7(t)=(x(1), y(t),z(t)),
TpaeKTopus,
IepeMeIeHne:
Ar=r(ty)—r(t)=r,—n= BY,VVY
= (Ax, Ay, Az),
IyTh.
Ci1o)xeHHe IepeMeleHuiL:
AF, = AF, + AF,
1.1.3 CKOpOCTh MaTepHAIbHON TOYKU:
- AF -
V=—o =r,'=(vx,v‘,,v:),
At At—0 .
Ax
vV =— =X, aHaIOTHIHO v =/, V. =z, BY, V¥V
At At—0 )

CnoxeHHe CKOpOCTel: v, = U, + U, -

Brruncnenue nepeMenieHus U IMyTH MaTepHAIbHON TOUKH MpHU MPSMOIHHEITHOM
JBIDKEHHHU BJIOJIb OCH X 110 TPaUKy 3aBUCHMOCTH 0,(7)




AR § i

Kon Kon IIpoBepsieMblil 3J1eMeHT cOdepRaHHUS YpoBeHnb

paaneﬂa/ 3JIeMeHTa nmporpaMMabI
TeMbI
1.14 . . AD -
YCKOpeHI/Ie MaTepHaJIbHOHU TOUYKH: ¢ = — = ‘U" = (ax’av’a: ),
At At—0 )
" bBY,VVY
(%

P X — ! - ’ - ’

a.= _(vx);  RHAHOTIEIHO a.“_(v}'),’ a:_(v:)t'

X
JAY 2 VS

1.1:5 PaBHOMEpHOE NPSAMOIMHENHOE ABHKEHHE:!
x()=x,+ U, t

BY,VVY
v (f)=v,, = const
1.1.6 PaBHOYCKOpEHHOE NIPSMOIMHEITHOE JBIDKEHIIE:
at’
x(t)=x,+ v, t+=
v.()=v, +at
BY,VVY
a_=const
2 2 _
va - le - 2a.\’ (x.'l - )
U, #0;
ITpu JBIDKEHIH B OJIHOM HAlpaBJIeHIH IIyTh S = > <.
Bl B4 CBoOoyHOEe TmajeHHe. YCKOpeHHe CBOOOIHOIO
nageHus. JIBikeHHe Tena, OpOIIEHHOrO TIIOX
YIJIOM 0. K TOPH30HTY: v 7,
1§
x(t) =x,+ U, t =x,+V,cos0-t vy

2 2 Yo a

4 )
J’(T):yo+UOJ.I+§"2—=yO+vosma-t——g2—

o
&
?(V




Kon Kon IIpoBepsieMblil 3J1eMeHT COJdepRaAHHUSs YpoBensb
pasgeaa/ | 3jieMeHTa NPOrpaMMbI
TeMbl
v (1) =v,, =y,cosa
v,()=0,, + g,t=1y,sina— gt
&=
g, =—g =const
1.1.8 KpusonnneitHoe ABIKeHNE. [[BIDKEHHIE MaTepHaIbHON TOUYKHU 10 OKPYKHOCTH.
VYrnoBas u JuHEHas CKOpocTh TOUKH: U = @R . [Ipu paBHOMEPHOM IBIKEHHH
TOYKU I10 OKPYKHOCTH () = 2 = 27ty - LIeHTpoCTpeMUTenpHOE YCKOPEHHE TOUKH: BY. VYV
T 9
v, 5
a, =—=o’R. IIo1HO® yCKOpeHHe MaTepHaIbHOIl TOUKH
1.1.9 TBépnoe Teino. [TocTynarenpHoe U BpaniaTeabHOe ABIDKEHHE TBEPIOIO Tela YV
1.2 JIITHAMIIKA
1.2.1 HuepimanbHble cucteMbl oTcuéTa. [lepBblii 3akoH HproToHa. IIpHHIMII OTHOCH- EY. VY
TenpHOCTH ['amuies ’
1.2:2 m
Macca tena. [LT0OTHOCTB BellecTBa: p = — BY,VVY
|4
1.2.3 | Cyra. Hpummmun cymeprosmmmm cu: F pisEbEE = Fy+ 8 o BY., VY
124 Bropoii 3akoH HproToHa: s MaTepHaabHOI Touku B 1ICO 550 G
F=ma; Ap = FAt npu F = const d
-—&
I:2.5 Tperuii 3akoH HprOTOHa 19 MaTepHaIbHBIX - %
TOYEK: }7‘17 — _}7‘21 12 FZl BY, vy
1.2.6 3aKOH BCEMHUPHOTO TATOTE€HUS: CIIBI IMPUTSKEHUS MKy TOYEUYHBIMH MaccaMu
m
paBHBl F = G le- 2, BY,VY




Kon Kon IIpoBepsieMblil 3J1eMeHT cOJepKaHHUs YpoBeHsb
pas3zena/ | 3j1eMeHTa NporpaMmbI
TeMBbI
Cura TspkecTH. I[eHTp TsDKecTH Tena. 3aBHCHMOCTD CHUIBI TSDKECTH OT BBICOTHI /1
HaJ| [IOBEPXHOCTBIO IUIAHETHI paJllycoM Ry:
_ GMm
(R, +h )2
12.7 Cwra ynpyroctu. 3akoH ['yka: F, = —kx BY,VVY
1.2.8 Cwia tpenus. Cyxoe TpeHue.
Cita TpeHHS CKONBKEHUA: F_ = uN .
P
BY,VVY
Cwia TpeHus IOKOS: F, SuN.
Koad dument tpeHns
1:2.9 7
JaBnenue: p=— BY, ¥ ¥
13 CTATIIKA
1.3.1 MOMEHT CWIbl OTHOCHTEIBHO OCH BpallleHUS:
|M| = FI, tne | — wiedo cwisl F° OTHOCHTEIBHO OCH, C
MpoXoJsmiell depe3 TOUKy O NepIeHANKYJIPHO pU- bY, V¥
CYHKY F
13.2 IMentp Macc Tena. I{eHTp Macc cucTeMbl MaTEpUAIBHBIX TOYEK:
mr; +myr, +...
Lo 272 = vy
o = . B 01HOpOJHOM TIOJIE THHKECTH =const) ue
BT Myt P (¢ ) nerp
Macc Tejla COBIIAJAeT C €ro LIEHTPOM TSLKECTU
1.3.3 M +M,+...=0
VcinoBus paBHoBecus tBEpaoro tena B ICO: < _ ° .~ vy
Fi+F+...=0
1.34 3akoH [lackans BY,VV
1.3.5 JaBienue B KuIKocTH, okosmeiica B ICO: p = p, +pgh BY,VVY




Kon Kon IIpoBepsieMblii 3JIeMeHT COlepPKaHUS YpoBeHsb
pasgena/ | 3jieMeHTa NPOrpaMMbl
TeMbl
1.3.6 | 3akom Apxmmena: F s A
eCIIH TeJI0 U JKUAKOCTh nokosttest B ICO, To Fy = pgl . BY, V¥V
VcnoBue IwiaBaHUS Tell
1.4 34KOHBI COXPAHEHIIA B MEXAHIIKE
1.4.1 | Immynsc MaTepHAIBHOI TOUKIL P = MU BY,VVY
1.42 | IMIy;bC CHCTEMBI T€N: p = P, + P, +... BY,'¥¥
143 3aKOH U3MEHEHUS U COXPaHEHHS UMITyJIbca:
BHCO AI) = A(I)l + ﬁ?_ + ): ﬁlnnemn At + ﬁ2nnemn At + ... )
B ICO AﬁEA(ﬁl +p, +...)=0, eem F,__ +F, . +..=0 bY, ¥¥
PeakTiBHOE ABIDKEHHE
144 PaboTa cuiIbl Ha MaJIOM IepeMenIeHIH: 5
A:‘F|-|A?l-cosa:}7x-Ax F
i BV, VY
Ar X
1.4.5 MOITHOCTD CIUTHI:
eciu 3a BpeMst Af pabota ciutsl u3Mensetcs Ha AA, =t
A4 o F BY,VY
TO MOITHOCTb CHJIBI P = —— =F-v-cosa .
At At—0 D
1.4.6 mv* pZ
Kunermieckas >HepIusd MaTepHalbHOl Toukm: £ = T = —2—
m
BV, VY

3aKOH H3MEHEHHS KIHETHYECKOI SHEPIHHU CHCTEMbI MaTCPHAIbHBIX TOUCK!




Kon Kon IIpoBepsieMblii 3/IeMeHT COlepsKaHUs YpoBeHsb
pasgena/ | 3JjileMeHTa NPOrpaMMbI
TeMbl

1.4.7 IToTeHnanpHast SHEPrus:
A MOTeHIMaNbHbIX cut 4, = E, o —F, ~ =—AE_  om -
[ToTeHnmanpHas 3HEPrUs MaTepHAIbHON TOUYKH B OJHOPOIHOM I10JI€ TSKECTH:
—— BY, VY
[ToTeHIuanpHas SHEPTHS YIPYTO 16 OPMUPOBAHHOTO TeJIa:

kx 2

EIIOTCHII = 2

148 3aKOH U3MEHEHHUS U COXPAaHEHNS MEXaHHYECKON YHEPrUU:
Evex = Exam + Enoreru,

BY,VVY
B MCO AE\ex = Agcex nenorernu cuns
B HCO AEMQX = 07 €CJIN ABCGX HEIIOTeHII. CHII = 0
1.5 MEXAHIYECKIIE KOJIEBAHIIA I1 BOJIHB!

1.5.1 IapMoHnYeckne KojleOaHUS MaTepHaIbHOH TOUKH. AMIUINTYIa U (aza Koire-
Oanuit. KnunemaTtnueckoe onicaHue:
x(t) = 4sin (ot +9,),
vx(t) = xr,’

’ 2 2

a ()=(v,), =—w’x(t)=a +®x=0, I1e x — CMeIIEeHHe H3 0I0KEeHII
paBHOBECHS. BY,VVY

JIMHAMH4YecKoe OIICaHHe:
2
ma _ = —kx ,tae k =m®”. 310 3HaunT, uT0 F, =—KX.

DHepreTHYecKoe ONIcaHne (3aKOH COXpaHeHHs MeXaHHIeCKOIl SHEPruH):
2 i 2 2
mv-  kx muv’ kA~
—=—2"% = ——=const

2 2 2 2




Kon Kon IIpoBepsieMblii 3JIeMeHT COAepP KaHuUs YpoBensb
pasgeaa/ | 3jieMeHTa NPOrpaMMbI
TeMbI
CBs3p aMILUTUTYABI KOJeOaHUIl CMeIIeHNsT MaTepHaaIbHOI TOYKU C aMILTUTYIaMHI
KosieGaHMHiT €€ CKOPOCTH U YCKOPEHUS: BY,VVY
2
V.. =04, a, =nA4
1.5.2 " 0 = |
ITepuon u yactoTa Konebanmit: ' = — = —.
o Vv
ITeprox MaibIX CBOOOHBIX KOJIeOaHIIT MAaTEMaTHIECKOT 0 MasITHUKA: T — 21 F : BY. VV
g b
/m
ITepuoj cBOOOMHBIX KOJIeOaHHIT IPYKUHHOTO MasATHHKA: T = 27 [—
1.3 BriHy:kIeHHbIe Kolebanus. Pesonanc. Pe3oHaHCHas KpuBast Vy
154 ITonepeunsle U NpojoJbHBIE BOJHBL. CKOpPOCTh paclpoOCTpaHEHHS M JUIHHA
1%
BOJHBL A =0V =—. BY,VY
v
HuTepbepenums u qudpakiis BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa bY,VV
2 MOJIEKYIAPHAA ®PU3HKA. TEPMOJAHHAMUKA
2.1 MOJIEKYVJIAPHAA PII3IIKA
2.1.1 Mopenu cTpoeHHs ra3oB, JXUAKOCTeH U TBEPABIX Tel. IIycTs TepMoauHaMudecKas
cucreMa (Teno) cocToUT u3 N OIUMHAKOBBIX MoOJIeKyl. Torjga KoOJHYEeCTBO
N m
BEIleCTBA V= ——=—, BY, VY
N, M
rae N, —umncao ABorazpo, m —Macca CHCTeMSI (Tena), Ll — MOJIpHas Macca BelllecTBa
2:1.2 TeruioBoe IBUKEHIE aTOMOB U MOJIEKYJI BEIIECTBA bY,VV
2.1.3 B3anmoeiicTBHe JacTHII BEelleCTBa BY,VV
2.1.4 | uddys3us. BpoyHOBCKOE JIBIKEHIE BY.,NY




Kon Kon IIpoBepsieMblil 3J1eMeHT COepRaAHHUS YpoBensb
pasjena/ | 3JeMeHTa NPOrpaMMbI
TeMbI
2.1.5 Mogenps uneansHoro raza B MKT bY,VV
2.1.6 CBs3p MeXIy JaBICHHEM U CpeJHel KHHEeTUYEeCKOH 3Heprueil IoCTyIIaTeIbHOIO
TEIUIOBOrO ABIKEHIS MOJIEKYII HeadbHOr o rasza (ocHoBHoe ypaBHeHHe MKT):
1 = 2 my’) 2 o
p= s mnv- = 3 n- 5 = - n-&,. » TIe my—Macca OIHOIl MOJIEKYIIBI, BY,VVY
N
= 7 KOHIIEHTPAIUs MOJIEKY
2:1.7 AbcomoTtHas Temneparypa: 7 =¢°+ 273K BY,VV
2.1.8 CBsI3b TEMIIEPATypPhI Ta3a CO CpeHell KHHETHIECKOH YHeprueil oCTyIIaTeIbHOTO
TEIUIOBOTO ABIKEHHUS €0 MOJIEKYJI:
— (mp?) 3 BY,VV
gnocx‘ eSS [ 02 J == 5 kT
2.19 | VpaBrenne p =nkT BY, VY
2.1.10 | Mouenp ujeaapbHOr o ra3a B TEpMOIHHAMHUKE:
VpaBHenue MenneneeBa — Kianeiipona
Brlpakenue JU1s BHyTpeHHEH 3Hepruu
VpaBHeHne MenjeneeBa — KiamneiipoHa (mpruMeHUMBbIe (YOPMBI 3aIHCH ):
m RT
oV =""RT =vRT =NkT, p=P".
1) 1) BY,VV

BripakeHne 1 BHYTpeHHEI SHEpTUH OJIHOATOMHOTO HJIeadbHOTO Ta3a (IIpriMe-
HUMBIE (POPMBI 3aITHCH ):

U= 2vRT =2 Nkr =3B R eve T=2 oV
2 2 2 e

0




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepRaHHUs YpoBeHnsb
pa3zena/ | 3jeMeHTa NporpaMmbI
TeMbl
2.1.11 | 3akoH /{anpToHa U1 JaBICHUSI CMECH pa3peKEHHBIX Fa30B:
T BY,VVY
P= P+ Py T
2.1.12 | "3omporeccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCJIOM MoJiekyn1 N (¢ 1mo-
CTOSIHHBIM KOJINYECTBOM BEI[ECTBA V):
m3orepma (7' = const): pJ = const,
- .
u3oxopa (¥ = const): — =const ,
T
0 o
u3obapa (p = const): F =const BY,VV
I'padudeckoe mpejicTaBIeHHe H30MPOIeccoB Ha pV-, pT- u V- muarpamMmmax.
OOBeIMHEHHBII T'a30BbII 3aKOH:
V
Pr const
JUISI IOCTOSTHHOTO KOJIMYECTBA BEILIECTBA V
2.1.13 | HachlllleHHbIE U HEHACHIIEHHbIEe Iapbl. KauecTBeHHas 3aBHCUMOCTH ILIOTHOCTH
U JIaBJIeHHS HACBHIIIEHHOTO Iapa OT TeMIepaTypbl, UX HE3aBUCHMOCTh OT 00BEMa BY,VV
HACBIIIEHHOT 0 Iapa
2.1.14 | BaaxHOCTh BO3IyXa.
F 1
OTHOCHTE/IbHAS BIKHOCTB: ¢ = P napa ) = P napa @) BY. VY
pHaCbIIII. nmapa (T) pnacmm_ mapa (T)
2.1.15 | 3MeHeHHe arperaTHbIX COCTOSHUI BEIlECTBA: UCIIApEHNe U KOHIEHCAIs, KUIle- 5V VY
HHE KUIKOCTH 2
2.1.16 II3MeHeHne arperaTHeIX COCTOSIHUII BENIECTBA: IUIABJICHNUE U KPUCTAUIU3 Al BY,VVY
2.1.17 | IIpeoGpa3oBanue >Heprun B (a30BIX MepPexoiax BY,VVY




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepRaHHUSs Yposensb
paszena/ | 3JjieMeHTa NPOrpaMMbI
TeMbl
2.2 TEPMOJITHAMIIKA
2.2.1 | TemoBoe paBHOBECHE H TEMIIEpATypa BY,VY
222 | BHyTpeHHSS dHepris BY,VV
223 Temnonepenada kKak croco0 H3MEHEHHS BHYTpEHHeEH SHepruu 0e3 cOBepIIeHUS EV. VV
pabotbl. KOHBEKINS, TEIUIOMPOBOAHOCTD, H3IyISHUE ?
224 | KomIuecTBO TEIUIOTHI.
@ BY,VV
VienpHas TeII0EMKOCTD BemecTBa ¢: O = cmAT
2.2.5 | VYaenpHas Temiora napoodpasosanus L: Q= Lm.
VenpHas TeIwIoTa IwIaBleHus A: Q = Am. BY, ¥YY
VY nenbHas TeIwioTa cropanus Tomwmsa g: O = gm
226 DneMeHTapHas paboTa B TepMoAMHaMHKe: 4 = pAV . BerumcieHne paboThl 1o EYV. VY
rpaduKy mpoiiecca Ha p V-quarpaMme d
220 IIepBblii 3aKOH TePMOIMHAMUKU:
'):AU')+A“):U‘7_U +A‘7'
O 12 12 ( 2 1 ) 12 BY, VY
Anmabara:
0,=0=4,=U,-U,=-AU,
228 BTopoii 3akoH TepMoanHaMuKN. HeoOpaTnMele mpoliecchl bY,VVY
229 [IpuHIMITIB! AeficTBUSA Teru1oBbIX MammH. KII/:
s Asanm p Qnarp _‘QXOUI‘ s 1 _ |onn| By, vy
Q}mrp Qnarp QHarp
2.2.10 | MakcumansHoe 3Ha4eHne KIIJI. I{uxn Kapho:
TH - TXOJ'I T
max M = M gupmo — _BaP ~¥F _|_ mom BY,VVY
T, Harp T, Harp
2.2:11 VpapHeHue Temioporo 6ananca: O, + 0, + 0, +...=0 BY,VVY




Kon
pasgeaa/
TeMbI

Kon
3JIeMeHTa

IIpoBepsieMblii 371eMeHT COIepPKRAHHS

YpoBeHsb
NPOrpaMMbI

SJIEKTPOTHHAMHKA

3.1

SJEKTPINYECKOE IIOJIE

3.1.1

DJIeKTpU3alus Tesl U e€ MpOsABICHHS. DJIeKTpUUYeCKHil 3apsa. J(Ba BHIa 3apsia.
DIeMeHTapHBII AIeKTPHYECKHII 3apsl. 3aKOH COXpaHEHHS »3IIEKTPHYECKOIrO
3apsja

BY,VV

3.1.2

BzaumopeiictBue 3apsaaoB. Toueunsle 3apsapl. 3akoH Kyiona:
B OJJHOPOTHOM BEIIECTBE C JUAIEKTPHUECKOI IIPOHUIIAEMOCTBIO €

F:k|ql|'qz: 1 '|q1|-|q2|
er’ dmee, 1’

BY,VVY

3:1.3

3JIeKTpI/I‘IeCKOG nosne. Ero JieficTBHe Ha SJICKTPHICCKHEC 3aps/ibl

BY, ¥¥

3.14

Hanpsk€HHOCTB 3JI€KTPHYECKOTO TOM: F = E

qnpoﬁtmﬁ
ITone Togeurnoro 3apsina: £, = k% ,
r

OJHOpoaHOoe moie: E = const.
KapTuss! TUHUIT HATIPSKEHHOCTH 3THX II0JIEH

bY, YY

3.1

HOTGHHI/IaJIBHOCTB 3JIeKTp00TaTI/IquK0r0 I10JI4.

Pa3HOCTB IIOTCHITHAJIOB 1 HaHpﬂ)KeHI/Ie:

A4, =q(¢,—9,)=—qAo=4qU .

HOTCHHI/IaJIBHaﬂ 3Hepmﬂ 3ap;1,ua B 3J'IeKTPOCTaTquCKOM I1I0JIC: W = q (p s
A=—AW

IToTeHuya 31eKTPOCTATHYECKOTO OIS p = ¥,

q
CBs3p HANpPSOKEHHOCTH TMONS M PA3HOCTH IIOTEHIHAIOB JUIS OJHOPOIHOTO
3IIEKTpOCTaTHIeCKoro moyst: U = Ed

bY, YY




Kon Kon IIpoBepsieMblii 3J1eMeHT COdepPRAHHUS YpoBeHb
pasgeaa/ | 3JieMeHTa NPOrpaMMbI
TeMblI
3.1.6 IIpuHIII CyIIepIIO3ULINH HIEKTPHIECKUX OJIE:
T 4 F — BY,VV
E=E +E,+..., 0=@,+0¢, +...
3.7 IIpoBOIHUKHU B IEKTPOCTATHUECKOM I10JIe. YCIIOBHE pPaBHOBECHS 3apsiiOB: BHYT- vy
pU IPOBOJIHUKA E=0 , BHyTpH H Ha IIOBEPXHOCTH IIPOBOJIHIKA @ = const
3.1.8 JIU3TIeKTPUKH B 3JIEKTPOCTaTHYECKOM I1oje. JludiiekTpudeckas IPOHUI[aeMOCTh vy
BEIIECTBA €
3.19 KomneHncatop. DIeKTpoEMKOCTh KoHeHcaTopa: ¢ = 4 .
U
DIeKTPOEMKOCTH IUIOCKOT0 KOHAEHCATOpa: (' = EES _ £C, BY,VVY
d
€ e
DJIeKTPOEMKOCTD INIOCKOTO BO3IYINHOTO KOHIeHcaTopa:  d
3.1.10 | ITapaiutenpHOE cOeqUHEHNE KOHIEHCATOPOB:
g=q,+q,+...,U;=U, =, Cpppy =C, +C, +...
[TocnenoBaTenpHOE COEeUHEHNE KOHIEHCATOPOB: Yy
| | 1
U = Uy AUy ooy fy s Sy =—+—+...
Cnocn Cl C2
3.1:11
. qU _CcU* _¢°
OHeprus 3apsuKEHHOr0 KOHJIeHeaTopa: . =+ — = =1 BY, VY

2 2 2C




Kon Kon IIpoBepsieMblii 3JIeMeHT COlepPsKaHUS YpoBeHsb
paszgena/ | 3jeMeHTa MPOrpaMMbI
TeMbI
3.2 34KOHKI IIOCTOAHHOI' O TOKA
3.2.1 Aq
Cwra Toka: | = — . ITocTtosuHeIl TOK: = const
At 550 BY,VVY
JI1s IOCTOSHHOIO TOKa g = [t
322 VcenoBus cyniecTBOBaHUS IEKTPHUECKOTO TOKa. EV. VY
Hanpsoxenne Un DJIC £ ’
323 U
3akoH OMa Juig yyacTka emu: /] = — bY,VV
324 DJIEKTpUYECKOE COIIPOTUBIECHHE. 3aBHCHMOCTH COIIPOTHUBIIEHHS OJHOPOIAHOIO
IIPOBOJHUKA OT €ro JUIMHBI H CEUYeHHS. YJIeJIbHOE COIPOTHUBICHHE BEIECTBa.
i BY,VVY
R=p—
P S
3 .2 .5 C'I'OpOHHHX CHII
Hctounukn Toka. JJIC mcTouHmka Toka: & = T Brytpennee BY, VY
COIPOTHBJICHNE HCTOYHHKA TOKA
326 3akoH OMa JUId MTOJHOIT (3aMKHYTOI1) 3JIeKTPUIECKOIT eI : By
& —L
E =IR+Ir,otkyna I = R e R
R+r
3.2.7 [TapaiuienbHOE cCOeTMHEHUE TIPOBOAHUKOB:
I:II+12+...,U1:U2:..., 1 :i+i+_”_
Ripan B Ry BY,VY

HOCJIGIIOB&TCJH)HOG COCAMHCHHUE ITPOBOTHUKOB!
U: U] £ Ug = cosy I] :Ig = suey RHOC.TI=R1 +R2 by R




Kon Kon IIpoBepsieMblii 3/IeMeHT COlepsKaHHs YpoBeHsb
pasgena/ | 3JjieMeHTa NPOrpaMMbI
TeMbl
3.2.8 | Pabora snekrpudeckoro Toka: A= JUt.
3akoH Jlxoyisa — Jlenna: Q = I*Rt .
SE BY,VVY
Ha pesuctope R: Q= A=I1*Rt=IUt :Tt
3.29 AA
MOIMHOCT 3JIEKTPHYECKOT0 TOKa: P = —— =JU.
At Ar—0
2y U?
TerutoBas MOIIHOCTD, BhIJIeIeMas Ha pe3ucTope: P=1"R= R =1U. BY,VVY
MomntHocTh HCTOYHNKA ToKa: P, = = =&l
At G5
3.2.10 | CBoGomHBIE HOCHTETH 3IeKTPUUECKHX 3apsAI0B B IPOBOIHHKAX. MeXaHH3MEI
MIPOBOAUMOCTH TBEPJBIX METAIJIOB, PAacTBOPOB U pAacCIUIABOB 3JIEKTPOIHTOB, vy
ra3oB. [loxynpoBoHuku. [10IyIIpOBOAHUKOBBIN JTHOL
3.3 MATI'HITHOE IIOJIE
3.3:1 MexaHn4ecKoe B3aHUMOZEHCTBHE MarHUTOB. MarHutHoe mojie. BeKTop MarHur-
HOH MHAYKIMH. [[pUHINIT CYNePIIO3UIIMH MarHUTHBIX moneil: B =B, +B, +.... 5BV VYV
JIuHMM MHIYKIUH MarHUTHOrO Imois. KapTuHa MHHMI HHIYKIMH MarHUTHOTO ’
1071 TIOJIOCOBOTO U ITOIKOBOOOPA3HOTO IIOCTOSIHHBIX MarHUTOB
332 OmnbiT Dpcerena. MarHutHoe IToe IIPOBOJHHKA ¢ ToKoM. KapTuHa JuHUI
HHAYKIUH MAarHUTHOIO IOJS JUIMHHOIO IIPSMOTO IIPOBOJHHKA U 3aMKHYTOI'O BY,VV
KOJIBIIEBOTO IIPOBOJHIKA, KaTYIIKH C TOKOM
333 Cua AMiiepa, e€ HallpaBJIeHUe U BeIYUHA:
F, =IBlsin o, e o — yro Mex Iy HampaBIeHHeM IPOBO/HUKA I BEKTOPOM B BY, ¥¥




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepPRAHHUS YpoBeHnsn
pasjiena/ | 3jieMeHTa NPOrpaMMbI
TeMblI
3.34 Cura JlopeHIla, e€ HampaBleHHe W BemmuuHa: [ Tiop = |q|vB sina,
Ile o — YIOX MeXIy BeKTopaMH U u B. JIBIDKeHHe 3apsDKeHHOIl JaCTHIII BY, V¥
B OJIHOPOJTHOM MAarHUTHOM I10JI€
34 | DJIEKTPOMAIHITHAS HHAVKIIA
34.1 | IToTok BeKTOpa MArHUTHOI HHIYKIHH: 74 / B
® =B,5 =BS cos o a
BY,VV
S
34.2 SIBneHue 371eKTpoMarHuTHON HHAYKImH. 2/{C HHIyKImu bY, VvV
343 3aKOH 3JIEKTPOMAarHUTHON HHAYKIH Dapajes:
AD BY,VVY
E=—r =—@’,
At At—0
344 3J1C MHAYKIUN B IIPSIMOM IIPOBOJAHHIKE
JUTHHOIT /, IBIDKYTIIEMCS CO CKOPOCTBIO U (3 .
(D . f ) B OJJHOPOTHOM MarHHTHOM \%}
noie B: 7 . s
|<5',.|:Blvcosa, IJIE 0. — YTOJI MEKITY . : ?
BEKTOPOM B 1 HOPMAJIBIO 71 K IJIOCKOCTH, =O
B KOTOPOIi JIeKaT BEKTOphl / U D ; eclin
I 1BudlB,t0 |6',.’:Blv
345 IIpaBmwio Jlenna bY,VV




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepPRAHHUS YpoBeHb
pasgeaa/ | 3jieMeHTa NPOrpaMMbI
TeMblI
34.6 D
HHIyKTHBHOCTE: L =7 ,im @ = LI
AL BY,VVY
Camounnykmus. DJIC camomanykmun: £, = —L— =-LI
At—0
3.4.7 T2
DHepris MarHUTHOTO [0S KAaTyIIKI ¢ TokoM: W, = 5 BY, VY
3.5 SJIEKTPOMAI'HITHBIE KOJIEBAHIIA IT BOJIHBI
3:5.1 KonebarenpHplit KOHTYp. CBOOOHBIE 3JI€KTPOMAarHUTHBIE
KosneOaHHA B HleaIbHOM KOJIe0aTeIbHOM KOHTYpe: _[ C é I
: | |
q(1) = Guuy Sin (0 + @, )
1(1) =4, = Oy cOS(0F 4+, ) = L cOS (0 + )
BY., VY
@opmyina Tomcona: T = 2n+/LC , OTKyJa = 2_1t = L
T JIC
CBS3p aMIUTHTYIBI 3apsijia KOHIEHCcAaTopa ¢ aMILUTUTYAOI CIIBI TOKa IpH CBOOOI-
HBIX 3JIEKTPOMAarHUTHBIX KOJIeOaHMSIX B HJIEATbHOM KoJIeOaTebHOM KOHTYpe:
qmax = —
3.2 3aKOH COXpaHEeHUS YHEPTUH B HIeaJTbHOM K0JIe0aTeIbHOM KOHTYpe:
cu* . 1II* ¢ Lr
+ = max — M — const. Y. Y
2 2 2
3.5.3 | BeHyXIeHHbIe 2IeKTpOMaTr HUTHEIe KosebaHms. PesoHaHe vy
354 ITepemennslii Tok. IIpom3BojcTBO, Iepeiada U IMOTpedIeHHe SIEeKTPUYECKOI vy

SHEPTUN




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepPRAHHUS YpoBeHsb
paszgena/ | 3jeMeHTa NPOrpaMmbI
TeMbl
3.5.5 CBoiicTBa 3JI€KTPOMarHUTHEIX BOJIH. B3auMHas opHeHTaIs BEKTOPOB B 3IIE€KTPO- BY. VV
MAarHUTHOII BOJIHE B BaKyyMe: E L B 1 & ’
3.5.6 [IIxkama 5SIeKTPOMAarHUTHBIX BOJIH. IIpIMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH EY. VY
B TEXHHKE U OBITY .
3.6 OIITIIKA
3.6.1 [IpsmoimHeliHOe pacIpocTpaHEeHHEe CBeTa B OJHOPONHOH cpefe. TouedHslil EV. VY
nctouHuK. JIyd cBeta ’
3.6.2 3aKOHBI OTpayKeHUS CBeTa. oL = [
o
§ BY, VY
LA A A A AAA,
3.6.3 ITocTpoeHue n300pakeHNil B IJIOCKOM 3epKae bY, VY
3.64 3aKOHBI IIPEIOMIIEHUS CBETA.
Ipenominerue cBeTa: 7, Sin o = n,sinf3 . ;
1
" e o
AOCOTIOTHBII TOKAa3aTeb MPEIOMISHIS: 5. = —.
v
< p
OTHOCHUTEIbHBII [T0Ka3aTelb IPEJIOMIICHHS n,
n, v BY., YY
Ny =—"7—=—.
n v,

XoJ1 Iydeil B IIpHU3Me.

CoOTHOIIIEHNE 9acTOT H COOTHOUIEHHE JJIHH BOJIH IpHU Mepexojie MOHOXPOMAaTH-
JEeCKOT0 CBeTa 4epe3 IpaHHIly pa3zelia JIByX ONTHYECKHX Cpe.l:

vV, =V, mA =n,A,




Kon Kon IIpoBepsieMblii 3JIeMeHT COlepsKaHUs YpoBeHnsb
pas3zena/ | sjieMeHTa NporpaMmbI
TeMbl
3.6.5 IlonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi
II0JIHOT'O BHYTPEHHETO OTPaXKEeHM: ny<n 45
: 1 =n > vy
sina,, =—=-%
nO’l'H nl aﬂp n
3.6.6 CoOuparomie u pacceuBarone JHH3bL. ToHkas ymH3a. DOKYCHOE paccTOSHIE
. 1 Vv
U OITHYECKas CHJIa TOHKOMH JHH3BL: D = — BY,
F
3.6.7 i} 11 1 d T
®opMmyJia TOHKOH JTHH3BL — + — = —. i
f F
VBenmdeHne, faBaeMoe JIHH30I: H F
o, I I , F\ h BY, VY
H d 7
B ciygae paccenBarolieil JTHH3bI:
1 h )\ 4
D<0=>F=—<0, F=—=m<l
D H d
3.6.8 XoJ J1y4a, IpOUIeANIero JUH3Y 101 IPOU3BOJIbHBIM YIVIOM K €€ IJIaBHOM OIITH-
geckoit ocu. ITocTpoeHne m300pakeHUIT TOUKH H OTpe3Ka IPSMOIl B COOMPAOITHX vy
1 PacCEeHBAIONINX JIMH3aX H HX CHCTeMax
3.6.9 @doToanmnapar Kak onTHyYecKmil mpubop. I'1a3 Kak onTHdeckas cucreMa bY, VV
3.6.10 | Huatepdepenims cBera. KorepeHTHbIe HCTOYHHKH. Y CJIOBHS HaOMIOAEHHS MaKCH-
MyMOB H MHHHUMYMOB B HHTep(EpeHIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€pEHTHBIX HCTOYHHKOB:
BV, VYV

MaKCHMYMBI — A=2m%, m=0,+1. %2 %3, ..,




Kon Kon IIpoBepsieMblil 3J1eMeHT COAepPRAHHUS YpoBeHsb
pas3zena/ | 3jeMeHTa NporpaMmbI
TeMbl
A
MUHEMYMBI — A = (2m + 1)5, m=0,+1,+2,+3,...
3.6.11 | dIudpakmus cBera. [IudpakinonHas pemérka. YciaoBHe HaOMIOIEHUS TIaBHBIX
MaKCHMYMOB IIpH HOPMaJIbHOM I1aJl€HHH MOHOXPOMAaTHYECKOI'O CBETa C JIHHOM
BOJIHBI A Ha PENIETKY C IEPUOJIOM d: BY, V¥
dsing, =mA, m=0,£1,+2,+3, ...
3.6.12 | lucnepcus ceera bY, VY
4 KBAHTOBAA ®PUH3HKA
4.1 KOPIIYCKYJIAPHO-BOJIHOBOHI AYAJIII3M
4.1.1 I'mmortesa M. ITnanka o kBaHTax. @opmyina Ilnanka: E = hv BY, ¥V
4.1.2 hc
®otonbl. DHeprug GoToHa: E =hv = o = pc.
F Wk bBY,VV
Hmnynsc GoToHa: p = —=—=—
c ¢ A
4.1.3 @®oto3¢pdext. OmpiTel A.I'. CToseToBa. 3akoHbI GoTorhdexTa Vy
4.14 VpaBHenne DitHmTeiHa 111 GoToddhdekra:
E(i)orona = Anmxo;xa + Exam max *
h mv’ BY, VY
rae Eg, =hv="", 4 =hv :hc,EKHH o = ——=elU__
TOHA )\, BBIXOJa Kp )\‘ 2
Kp
4.1.5 JlaBienue cBeta. /[aBieHHE cBeTa Ha IIOJHOCTHIO OTPAKAKOIIYIO IOBEPXHOCTH vy
U Ha TOJHOCTHIO IOIVIONIAONIYIO IIOBEPXHOCTD
4.2 DII3IIKA ATOMA
4.2.1 | [ImaneTapHas MoJielIb aTOMa BY,VV




Kon Kon IIpoBepsieMblil 3J1eMeHT COdepPRAHHUS YpoBensb
pa3zena/ | 3jeMeHTa NporpaMmbI
TeMbl
42.2 IToctynater Bopa. 3mydenne u norjiomeHne ¢pOTOHOB MPU Iepexojie aToMa ¢ OI-
HOT'O YPOBHS 3HEPIr'HU Ha JIPyIOii:
hc BY, VY
hvmn = 7\’ = |En _Em|
mn
42:3 JInneilyaTelie CIIEKTPHL
CrieKTp ypoBHeil SHEpIUH aToMa BoJopoza: E, = __13’26_3]3, n=1,2,3, .. BY, V¥
n
43 DII3IIKA ATOMHOI' O AJ/][PA
43.1 Hyxinonnas mozens sipa ['eiizenOepra — lBanenko. 3apsn supa. MaccoBoe duc- EBY. VV
710 siipa. H30Tons! :
43.2 PanoakTHBHOCTS.
Anpba-pacnan: 5 X—5 1Y + jHe.
bera-pacma.
g . %, %, G BY,VV
DneKTpoHHbli B-pacman: 5 X—, Y+ je+V,.
Iosutponnsii B-pacnan: 45 X— AY + Je +v,.
I'aMMma-u3nydesue
433 £
3 »N(t)=N;+2 7,
aKOH paJN0aKTHBHOIO paclaja ( ) 0 , BY, VY
IIycte m — Macca palloOaKTHBHOTO BelllecTBa. Toraa m(t) =m, 2 T
434 S nepHble peakiu. /[eneHue U CHHTE3 SAep bY, VY




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. Msxkumes 'S, ®uszuka. 10 kmace : yue0. 1t 001ieo0pa3oBaT. OpraHu3aIiii: 6a30BbIA U yTITyOII.
yposuu / I'. S. Mskumes, b. b. Byxosnes, H. H. Corckwmii; nox pen. H. A. TapdentseBoit. — 7-
e 3., iepepad. u gon. — M.: [Ipocsemenne, 2020. — 432 c. : un. — (Kimaccuueckwii Kypce).

2. Msxumes I'.5. @msuka. 11 xiace: yaed. st o01eodpazoBar. opraHu3alyii: 0a3oBbBId U YIITyOL.

ypoBuu / I'. S. Mskumes, b. b. bByxosues, B.M. Uapyrun; mox pen. H. A. IlapdentbeBoit. —

10-e m3x1., mepepad. — M. : [Ipocsemenue, 2022. — 432 c. : min. — (Knaccuueckuii kypc).

Cemke A.U. «IIpaktukym no ¢usuke. 10 knace» M3narens: bunom, 2025 r.

Cemke A.U. «[Ipaktukym no pusuke. 11 kmace» M3narens: bunowm, 2025 r.

HemunoBa M.IO., banamor M.M., Kopmunen I'.I'. «3agaun mo ¢wusuke. IIpodunbHbrit

ypoBenb. Yacte 1. MexaHuka, MoJeKkyjspHas (HU3MKa W TepMoauHamuKa» M3narens:

Oxk3ameH, 2025 1.

6. CaBuenko O.f. «COopHuK 3ama4 1Mo Gu3nKe. YTIIyOIeHHBIH YpPOBEHb. DIEKTPOANHAMHUKA,
KOJIeOaHMs ¥ BOJIHBI, onrThueckas ¢pusuka» M3narens: Jlernon-M, 2025 r.

7. Opnos B.A., XannanoB H.K., JlemunoBa M.IO. «CrpaBouHUK IIKOJIbHHUKA I10 (PU3UKE.
[lonuslii kypc st noaroroBku K EI'D um BerynurenbHbIM 3K3ameHam» HM3patens:
WNurennexr-uientp, 2025 r.

SLEE S

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. VYuebHO-MeTOaMUECKOE OOECIIeueHUe MPOLIECCOB NMPENOAABAHNS XUMHUHU, OMOJIOTUH, PU3UKU Ha
YPOBHSIX OCHOBHOTO OOIIET0 M CpeAHero oO0mero o0pa3oBaHUs C  BKIIOUYCHHUEM
JIOTIOJTHUTEIBHOIO MHXEHEPHOTO KOMIIOHEHTa: MeToAuuyeckue pekomennamuun / H.A.
3arpanunuHas, JI.A. Ilapmyruna, A.A. Sxyra, A.C. I'opogenckas, O.H. JlorsunoBa. — M.:
OI'BHY «HCTUTYT copepkaHust 1 METOJJ0B o0yueHus», 2024. — 73 c.

2. KonrtekctHble 3a1auu. 3agaHus K yaeOHOMY Kypcy «Du3uka»: yaeOHoe mocooue / A.A. Skyra,
JI.W. AcanoBa; nop pen. JI.A. ITapmryrunoit — M.: ®I'BHY «MHCTUTYT conepkaHus U METOJ0B
o0yueHus», 2024. — 61 c.

3. Meroanueckuii keiic. Pemenue 3agad no teme «Bnaxuocth» (Puszuka. 10—11 xmaccer) / E.1O.
Hyopouna, K.M. Illutuxosa, A.A. fkyra; mom pen. JL.U. AcanoBoii. — M.: ®I'BHY
«MHCTUTYT coliepKaHMs U METO/I0B 00yueHus», 2024. — 16 c.

4. Meroauueckuil keiic. Bpluucnenune ko3p@uirieHTa MOJIE3HOTO AEUCTBHUS IUKIMYECKOTrO

nporecca (Pusuka. 10-11 kmaccer) / A.A. Sxyra; nox pen. JLU. Acanosoii. — M.: ®I'BHY

«MHCTUTYT conep kaHus U METOJ0B 00ydeHus», 2024. — 12 c.

[TpakTuyeckue (1aboparopHeie) paboThI o0 yueOHOMY npeamMeTy «Dusnka». OcHoBHOE oO1iee

obpazoBanmue. Cpennee obmiee obOpaszoBanme: ydeOHOe mocobue / FHO.B. Crapoxypos, A.A.

Axyra, H.I'. )Knanosa; nox pea. JI.A. Ilapuryrunoit. — M.: ®I'BHY «MHcTuTyT conepxanus U

METOJI0B 00yueHus», 2024. — 28 c.

Cucrema OIEHKH JOCTHXEHUH IIAHUPYEMBIX MPEIMETHBIX PE3yJbTaTOB OCBOCHUS Y4eOHOTO

npeametra «Pusnkay. Cpennee oOmiee oOpa3oBaHHE: METOAWYECKHE pekoMeHmaruu / A.A.

Axyra, I'.JI. KopneeBa, H.A. 3arpannunas. — M.: ®I'BHY «MHcTuTyT copepxkaHusi 1 METOJOB

oOyuenus», 2024. — 113 c.

Peanuzanus npouiabHOro o0ydeHHsS TEXHOJIOTMYECKOH (MH)KEHEpHOI) HalpaBiICHHOCTH Ha

YpOBHE cpeaHero oOmero obOpaszoBanms: metomuueckue pekomeHmanuu / T.}O. JlomakuHa,

H.B. Bacunbuenko, A.JO. Ilentun [u ap.]; mox pexn. T.YO. Jlomakunoil. — M.: ®I'BHY

«MHCTUTYT cTpaTeruu pa3BuUTHs 0OpazoBaHus», 2024. — 55 c.

[lepeueHb peKOMEHIyeMOro O0OpyNOBaHMS JIs INKOJBHBIX KAOMHETOB JONOJHHUTEIHHOTO

oOpa3oBanus nHX)KeHepHOU HanpasieHHocTH / A.Jl. bakyn, A.A. fkyra, JI.A. Tlapmrytuna; moxg

pen. JLA. [Mapurytunoii. — M.: ®I'BHY «MHcTUTYT cTpaTteruu pa3Butusi oOpasoBanusy, 2024.

—-40c.



10.

MeTonudeckue peKOMEHIAIMHU TI0 MCIIOJIb30BAHHUIO CIECIIHATM3UPOBAHHOTO 000PYAOBaHUS Ha
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