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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTebHOM
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbel  BocnuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxced. [Iporpamma mno Qusmuke gaér
NpEeICTaBICHNUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh 3a/add
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTon0/10ru4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[IporpamMa mo Qu3MKe HMEEeT NPUMEpPHBIH XapakTep W MOXKET ObITh HCHOJIb30BAaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YriyOJNEHHOM YPOBHE NpPU YCIOBHM COXPaHEHUS 00s3aTeNIbHOU
YacTH COJIEP KaHUA Kypca.

®dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMNpEeNeNIUIo XapakTep U OypHoe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HAy4YHbIH METOJ| TO3HAHUS IIPU BBIITOJHEHUH UMM Y4EOHBIX UCCIIEI0OBaHUM.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpEIHETr0 OOMIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBIISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuzayuu. B cooTBeTCTBHMM C Hel Marepuan Kypca (U3MKH OOBbEIUHEH
BOKpYT (u3nueckux Teopuil. Benymmm B kypce sBisercs (GpopMUpOBaHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCMoab30BaHUE T'YMaHUTAPHOTO
noTeHIrana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpobIeMamMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TeOpUil 1 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCa Ha YpOBHE OOIIMX MPEICTABICHHUNA
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJEp)KaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkke 00CyKAeHus po0IeM palnoHaIbHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBbl 10 (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoza. s dusuku peanusanus 3TUX TIPUHIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuaina, JlabopaTopHble paboTel M paboThl mpakTukyma. [lpum sToM
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MOMYTOAMI B
KaXJIOM U3 3THUX KJIaccoB. BTopoii crmocod — 7To mHTerpanusi padoT MpakKTHKyMa B CUCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa OHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIArOBOM HHCTPYKITHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM MepeuHeM. BoIOOp TeMaTuKu AJi 3TUX BUAOB YUYCHHUECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKAMH 0Opa3oBaTENBHOTO TpoIecca MCXOMs U3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
MU3MEpPEHUs, UCCIEOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W IMOCTAHOBKY OMBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonpiioe BHUMaHUE yAenseTcs pPelIieHUI0 pacu€THBIX U KadeCTBEHHBIX 3a1ad. [Ipu sTom
JUTST PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3Jiena Kypca, TaKk M WHTErpUpYysl NPpUMEHEHHE 3HAHWH W3 pa3HBIX pasznenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
bu3nYECKON MOAENH AJIsi CUTYaIlUU TPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmrero o0Opa3oBaHUs [IOJDKEH W3ydaThCs B YCIOBHSX TpPEJIMETHOrO KaOmHera. B kaOuHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B MporpaMMe Mo (PU3HMKe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHcTpanimoHHOEe 000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBUM C IPUHLIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyAOBaHHE AJsl YYEHHUYECKHX IMPAKTHYECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUH AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS! 00YUAIOIINUXCS K HAYYHOMY M3Y4EHHUIO IPUPOIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJE TMO3HaHUA H  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dopmMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAyYHBIX JI0Ka3aTeIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O POy (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TIPEICTABJICHUA O BO3MOXHBIX cdepax Oynaymedt mnpodeccrnoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOArOTOBKA K JalbHEWIIEMYy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

Joctuxenne 3TUX Iieseld oOecriedrBaeTCsl pelIeHHeM CIEAYIoIUX 3a7ad B IMpollecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMBbl 3HAHUM 00 O0mHUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMupoBaHHE yMEHUI PUMEHSITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON KU3HU;

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

NOHMMaHHe (U3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HWHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEILCKOM, TBOPYECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam nmpodhecCUOHATBLHOM NeITeIbHOCTH, CBA3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YUEHUS
yaeOHoro mnpenmera «®Du3uka» Ha YpPOBHE CpEAHEr0 OO0IIero oOpa3oBaHUs BBIOMpaAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa3oBaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

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

[Ipennaraemselii B mporpamme 1o (puU3uKe nepedeHs Ja00paTOPHBIX U MPAKTHIECKUX PaboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpoBeACHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOIUXCS.

PEAJIM3ALIAA MOJIYJISA «(IIKOJIBHBIA YPOK» PABOUEM ITPOT'PAMMBI
BOCIIMTAHMA



B mpomecce peanusaiuu  pabodeii mporpaMMmbl - yueOHOro mpeamera  «Dusnkay
HPOUCXOIUT JOCTHKCHUE JTMYHOCTHBIX PE3YJIbTATOB B paMKax peanu3anuu Moayiis «l1IkombHbIH
ypOK» paboueii mporpaMMbl BOCITUTAHHUS, @ UMEHHO:

- AaKTMBH3AIMs] MOTUBAIINH K [MO3HAHHUIO U 00YUCHHIO;

- hopmupoBaHme y 00yUyarOnMXcsi OCHOB POCCUHCKOM MICHTUYHOCTH,

- hhopMHUpOBaHKE TOTOBHOCTH OOYUYAFOIIMXCS K CAMOPA3BUTHIO;

- q)OpMI/IpOBaHI/Ie HNCHHOCTHBIX YCTAHOBOK M COMAJIBHO 3HAYUMBIX Ka4CCTB JIMYHOCTH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTanbHas Hayka o npupoje. HaydHblii MeTon mo3HAHUS M METObI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

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

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeITU4UH (a0CONIOTHAS U OTHOCUTEINbHAs).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPIOE TEI0, HeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnyeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepeHne Cuiibl TOKAa ¥ HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKa TPH TIOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ mudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABMKEHHE. OTHOCHUTENBHOCTh MeEXaHMYecKoro JBumxkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4d MEXaHUKH.

Pannyc-BekTop MaTepuanabHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHAT. ClloKeHUE MepeMeleHul u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpauKu.

CBobOogHoe majzeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIJIOBas U
nuHenHas ckopocTh. llepwon m wactora oOpamenus. LleHTpocTpemurensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIINAFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHApSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE TTepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cuCTeMbl OTCUETa, MILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnntocTpanus npeneasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoeHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEAYKTOPE.



CpaBHeHue MyTell, TPaeKTOPUM, CKOPOCTEH JBUKEHHUS OJHOTO M TOTO K€ TE€la B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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

W3mepeHnne yckopeHuss TMpu MPSMOJIMHEHHOM pPABHOYCKOPEHHOM JABW)KEHHHU IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHnue nBuKEeHUs Tea, OPOIIEHHOrO TOPU30HTaIbHO. [IpoBepka rumoTe3bl 0 mpsiMoii
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TE€pPHOAA OOpaIIeHHss KOHHYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprorona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HbroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHBIX TOUYEK.

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

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna Ttpennsa. Cyxoe TpeHume. Cuna TpeHHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadp¢unument tpenus. Cuiia conpoTUBIEHUS NMpU ABMXKEHUU Tella B JKMJIKOCTH WIM rase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHHueckue yCcTpOHCTBA M TEXHOJIOTMUYECKHE ITPOLECCHl: MOAIIUIIHUKN, ABUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCYETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEIECHUEM MAcChl Tela
Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHHMKAIOIINX B PE3YJIbTAaTe B3aUMOACHCTBUS TEI.

W3mepenne Macc 1o B3auMOJECUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MTaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHMUSL.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BpPEMEHH IBWKEHHsI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.



N3mepenne kodddumrenTa TpeHus Mo BEIUYHHE YII0BOTO KO3 HUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpallaTENIbHOE IBUKEHUE TBEPIOTO TeEa.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUIMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4yeckue yCTpOHCTBA U TEXHOJIOTMYECKHE IMPOILECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUII YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepUallbHOW TOYKH, CUCTEMbI MaTepHANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepHualbHBIX TOYEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

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

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPrUM MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHBIE M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEprust ynpyro aepopmupoBaHHOM NpyxHHbI. [loTeHIMaNbHAs HEpPrusi Teiaa B OJHOPOAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKopocTb. TpeTbst KoOcMUYeCKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHUMATBHBIX CUJI C U3MEHEHHEM MEXaHHYECKOH HHEPIUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm 17 UA€albHOM >KUJIKOCTH Kak CJEACTBUE 3aKOHA COXPaHECHHS
MEXAHUYECKOM SHEPTUN.

TexHuueckrne yCTpONCTBAa M TEXHOJOTHMYECKHE MPOIIECCHI: IBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIHOCTHU CUIIBL.

H3MeHeHne 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHuble npeBpaleHuss KMHETHYECKOW M IOTCHIUAJIbHOW 3HEPrui IpU NEUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIbI YIIPYTOCTH.



CoxpaHeHue SHEpruH MpHu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenune uMitysbca Tena o TOpMO3HOMY ITYTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIMAIBHOM SHEPTUN MIPYKUHBI C paOOTOM CUIIBI TPEHHUS.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHdecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBIIKCHHS W B3aMMOJICHCTBHS
YacTuIl BemecTBa. Moenu CTpOoeHUs Ta30B, JKUIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBONCTB
BElIeCTBA HAa OCHOBE 3TUX Mozened. Macca u pasmepbl Moziekyn (atomoB). KommuectBo
BewectBa. [locTostHaas ABoraapo.

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

Mopnens uaealbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM: YacTULBl Ta3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHHe MennaeneeBa—Kiamnelipona. AOCONIOTHAs TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzodapa.

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

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW dHEPruei NoCTynaTeIbHOrO TEIUIOBOTO JBUKEHNS €€ YaCTHL.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
MOJIyueHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Buneoponuk ¢ 3anuceo peaibHOro OpoyHOBCKOTO JIBUKEHUSI.

Juddyzus xxuakocTent.

Mopens onbiTa [lITepHa.

[TputsxeHue MOJIEKyII.

Monenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHSI TEIUIOBOTO PABHOBECHS TPU TEINIOOOMEHE MEXIY
ropst4eil ¥ X0JIOJHON BOJOM.

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

N3y4eHne n30XOpHOIo Ipolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEepMOJIMHAMUYECKON  cucTeMbl. BHemHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl



TEPMOJAMHAMUYECKON CUCTEMbI KaK CpeJHHE 3HAYEHHUS BEIMYMH, OMUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

Hynesoe Havano tepmoauHamuku. CaMonpou3BoibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHHUMOCTH
TOM MOJENIN: HHU3Kas KOHIEHTpAIMs 4YacTUIl, BBICOKHE TeMIlepaTypbl. BripaxkeHue s
BHYTpPEHHEH SHEPrUy 0OJIHOATOMHOTO HJI€abHOr0 rasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

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

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonunuectBo Ttemnotel. TemnmoéMmkocTh Tena. YenbHas M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maiiepa. YaenpHass TeIUIOTa CropaHus ToIUIMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsist sHeprus. KomuuecTtBo TeminoTel U pabdorta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOIMHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKHM [UII PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKHU NIl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOTO Tena K Oosiee Harperomy Oe3 kommeHcanuu (Kmayswmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpuHIMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KII/1. Lukn Kapho.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUs TEIUIOBBIX ABUTaresneil. TemnoBoe 3arps3HeHHe
OKPYXKAarOILEeH Cpeabl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHUIECKOTO TOTLTMBA AJIsl BEIPAOOTKH «TETIOBOMY U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJENbHBIX TEMI0EMKOCTEMN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEKMOJIEKYJISIPHOIO B3aUMOJACHCTBUSL U TeMIIepaTyphl
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne u KoHAcHcarus. Mcnapenwme W KumeHwe. YenbpHas TemioTa
napooOpa3zoBaHMUA.

Hacpiniennsle ¥ HeHachllleHHble Mapbl. KauecTBeHHass 3aBUCHMOCTh IUIOTHOCTH H
JABJICHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOINHS CBOMCTB KPUCTAIIIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactshkenune u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

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

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOapUIMEeHT MOBEpXHOCTHOTO HATsbKeHUs. KanumispHeie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilCTBA © TEXHOJIOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAILIBL,
COBPEMEHHbBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopneny HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepeHHst BIaKHOCTH.

HccnenoBanue HarpeBaHUsl U IUIABJICHUS KPUCTAJUIMUECKOTO BELIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B MOMEILEHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMalii pe3HHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noe.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BuAA 3IEKTPUUYECKUX
3apsaoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsioB. Toueunsle 3apsasl. 3akoH KynoHa.

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

IToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NOTEHLIMATIOB M HaNpsSKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. [ToTennman
NIEKTpOCTaTU4YeCKOro mnousisd. CBs3p HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMAJIOB  JUIS
3IEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOJHOTO).

[TpuHIUII CyNEPIIO3ULIUH DIIEKTPUUECKUX ITOJIEH.



[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpHO
3apspkeHHOro 1o o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3apPsI0B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[U3IeKTprudecKas NIpOHULAEMOCTh BELIECTBA.

Kongencarop. DneKTpoE€MKOCTh  KOHJEHCATopa. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapamnensHOoe  coeauHeHWe — KoHaeHcaTopoB.  [locnmemoBarenbHOE — COEAMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIbI B OJJHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE JIEKTPOIpUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKCHHBIX IITIAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B 3IEKTPUUECKOM IIOJIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEprusi MEKTPUIECKOTO TOJIS 3apSHKEHHOT0 KOHJIEHCATOpa.

3apska v pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3aps>KEHHOTO KOHJIGHCATOPa B SHEPTHUI0 M3ITYUYEHUS
CBETOJINO/1A.

N3yuenune mporekaHus TOKa B LETH, COAEPKAIICH KOHACHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANpSOKEHHs]) TPH  TMOCIEAO0BATEIHHOM
COCTMHEHUH KOHICHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuydeckKuil mox.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VCTOUYHMKM TOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE  COMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M TUIOMIAIX IIOTEPEYHOr0 CEUYCHHS. YIEIbHOE COMPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOoIHOCTD 3JEKTPUYECKOT0 TOKA. TernnoBas MOIIHOCTh, BbIAENIAEMast Ha pe3UCTOpE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g MOJTHOMU
(3aMKHYTOM) 3JIEeKTpUUYECKON Lienu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue YyCTPONCTBA M TEXHOJOTMYECKHME MPOLIECCH: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTIUH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

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

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JUIMHBI, IUIOLIAaU
MOTIEPEYHOr0 CEUEHUs U MaTepuaia.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIpPOTUBJIEHUS HPU MOCTOSITHHOM
HAIPSDKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro CONpOTUBICHHS IIPOBOTHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumocty J/[C raibBaHMUECKOTO 3JIEMEHTa OT BPEMEHHU MIPH KOPOTKOM
3aMbIKaHUU.

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

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuyeckas MNPOBOAMMOCTh pA3JIMYHBIX BEIIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEeMIEepaTyphl.
CBepxXnpoBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHAas MPOBOJUMOCTbH IOJYNPOBOAHHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnekTpuueckuid TOK B raszax. (CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpOHCTBA U IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BBIIUIABKA ATIOMUHUS, DIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIUMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEePUCTUKH THO/IA.



Du3nYecKHil NPaAKTUKYM.

CniocoObl u3Mepenust (U3NUECKUX BETUYHUH C UCTHOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 padOT, ONMCAHHBIX B TEMaTHYECKHUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢uszuku yriiyonéHHoro ypoBHs B 10 kjacce OCylIeCTBISETCS C yYETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHM, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, HAy4YHBIH (DakT, rumoresa, (Qu3nMdeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JBIKEHHUE B KUBOU mpupoje, auddysus, ocMoc, TemmoooMeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIMJIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JEKTPOIHEPTUH, MTOBEPXHOCTHOE
HATSHDKEHHE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, JJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOJIUTHYECKas
JUCCOLIMAIUS, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIBbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHaJloB, M  HAHOTEXHOJOTMH,  D3JEKTpPOCTaTHUecKas  3alluTa,  3a3eMJICHHE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop marHuTHON MHAYyKIMH. [I[pyHIMI Cynieprno3nnuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarsutHoe mosie NpoBOJHUKA C TOKOM (NPSIMOrO IPOBOJHMKA, KATYIIKH U KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIyJb. J[BU)KeHHE 3apsKEHHOM 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruutHoe nosze B BeuecTse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.



TexHu4yecKkne YCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOU, yCKOpUTENIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKH C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUIT AEHCTBUSA 3IEKTPOU3IMEPUTEIHHOTO MPUOOPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe sneKkTpuueckoe IModie.
Toku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHu4yeckne yCTpPOHWCTBA M TEXHOJOTHYECKUE TPOIECCH: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmronenue siBIeHMs SIEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoct I/[C HHAYKUUH OT CKOPOCTH HW3MEHEHUSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenune MarauTa B aTFOMUHUEBOM (METHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoctt IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKa B
TN,

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, nPAKMUKYM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoIeNH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHaasg cucrema. CBOOOIHBIE KOJIEOAHHUS.

apmonnueckue  konebanms. KuHemaTwdeckoe W JAMHAMHYECKOE  OIMKCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT MEXaHWYEeCKOW dHepruu). BwiBonx



TUHAMHYECKOTO ONMHCAaHWUsS TApPMOHHMYECKUX KONEOAHWA W3 WX DJHEPreTUYecKOoro u
KMHEMAaTUYECKOTO OMUCaHUSI.

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

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHU MPYKUHHOTO MasATHUKA.

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

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

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

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanne konebaHWl Tpy3a Ha MAacCCUBHOM MpPYXHHE C IENbl0 (OPMHUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS TeJla B X0/1€ KoJieOaHUM Ha YIIPyroM IoJiBece.

N3yueHue ABUKEHUS HUTIHOTO MAasITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXaONINX KoJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbI 3apsjia KOHAEHcaTopa ¢
aMILTUTYION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaromuye DJIeKTPOMarHUTHbIE KojeOaHusl. BBIHYXICHHBIE DJIEKTPOMATrHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JIEMCTBYIOIIEE
3HAUEHUE CHJIBI TOKA M HAMPSKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTOp, KOHJIEHCATOP U KATYIIKA MHAYKTUBHOCTH
B IIEMY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE IEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTpodHEepruu. KynbTypa HCIonb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHuueckue yCTPONCTBA W TEXHOJIOTMYECKUE MIPOLECCHI: AJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop He3aTyXaroMKX 3JIEKTPOMAarHUTHBIX KOJIEOaHHA.

Mopaeinp 371eKTpOMarHuTHOIO FeHepaTopa.



BriHyXIeHHbIE CHHYCOUJANIbHBIE KOJIEOaHNUS.

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

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCaTopa.

YCTpONCTBO M IPUHIIUII ACUCTBUS TpaHCHopMaTopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble W TpOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJiMHA BOJNHBI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3Jy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKiius.

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

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeJNeBHU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HabmioneHue oTpaxeHus U NMPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHnu u AMPpakiiuy MEXaHu4eCcKuxX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

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

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHEe H300paKEHHM B TIJIOCKOM
3epkane. Cheprueckue 3epkania.



[Ipenomnenue cBeta. 3akOHbI TPEIOMIIEHUS cBeTa. AOCOJIOTHBIA  IOKa3aTelb
npesomiieHuss. OTHOCUTENIBHBIM ITOKa3arenab NpesoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 IpaHully pas3zaeia
JBYX ONITUYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus csera. ClioxHBbIH coctaB Oenoro cera. Liger.

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENIBHOTO MOKa3aTesl IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox y4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKHM U OTpe3Ka NPSAMOM B COOMpAIOIIMX M PacCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOZIGHNST MAaKCMMYMOB M MHHMMYMOB B HMHTEPQEPEHIMOHHOW KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyecKX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MNPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKINOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaG:roneHue moiHoro BHyTpeHHEro oTpakeHust. Mojiens CBeToBoa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu ceera.

N3ydenre AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiimioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInd 1 MOJISpU3alluy CBETa.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenne naTepEpEHIINN Ja3epHOTO U3TYUCHUS Ha IBYX LIEIIAX.

Hab6nronenue aucnepcum.



Habmionenue u nccienoBanue JUQPpakinOHHOTO CIIEKTPA.

H3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHuLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  [IpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAlLlEHUE
JUIMHBI.

DHEprus U UMILYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHHUYeCcKne YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHl: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YueHnuecKui 3KCIIepUMEHT, 1a00paTopHble pabOThl, HPAKTUKYM.

Omnpeznenenne UMITYJIbCAa W DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsDKEHHBIX YacTUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHUE (M3TydeHHE aOCOMIOTHO dEPHOro Teia). 3aKOoH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl poTodrddexra. YpaBHeHue DitHIITEHHA
st poroadpdexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B 4YacTHOCTH, MJaBJI€HHE CBeTa Ha aOCOJIOTHO NOIVIOLIAIOIIYIO U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonnoBeie cBolicTBa yactull. Bomuel ne bpoina. imHa BonHel ne bpoitid u pasMepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiics dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IMPOILECCHl: CIIEKTPOMETP, (POTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®doTor(PeKT Ha yCTAaHOBKE C IMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

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

[Toctynatsl bopa. M3nydenue u norjouieHne (OTOHOB MPH MEPEXoJe aToMa ¢ OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXKJIEHHOE M3J1y4yeHHEe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHbIM aHAJINU3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopna.



Habmronenne nuHeHYaThIX CIIEKTPOB.

VY CTpolCTBO U AEHCTBUE CYETUMKA MOHU3UPYIOIIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4uciio sijpa.
N3otomsl.

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

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHte3 snep. SAnepHsie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. KOJOTMYECKHE acClEeKThl Pa3BUTUS  SEPHOU
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHUL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO Qu3nveckoil KapTHHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTMUYECKHE IMPOIIECCHl: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKOB 4acTUIl (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUs acTpoHoMuu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. IIpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOJBI KOCMHYECKUX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
pasnuoTeNecKONbl, BHeaTMOCc(hepHas acTpOHOMHUSL.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, MIIAHEThI, UX BUANMOE JBUKECHUE.

Conneynas cucrtema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE37.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCJIE0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE€37] IUVIaBHOM  IOCJENOoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEeHHbIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajaktuk. Paguoranaktuku u kBazapbl. UEpHBIE OBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M €  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX IMPUWIOKEHUN [UId OIpElesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03B€3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

HaGnronenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3IHBIX CKOIICHUH.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlieHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHUX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTU3alUsl  COJAEp)KaHMs — pas3fenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKa», «Komebanus u BOJHBI,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHOM U
THYECKOH cdepax MeATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (M3UKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENBHOW M MPOTHOCTHYECKON (DYHKIHI (pr3muecKor Teopuu, poiib (HU3NIECKON TEOpHH
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriayOnéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, CEAZAHHBIE C USYUEHUEM MENO0006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, nudposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO. BeKTopbl M uX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3IIEMEHTAapHBIX (DYHKIIMMA.
[Tpu3Haky no100us TPEYroIbHUKOB, ONPEeICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SBICHHUS B KUBOM INpHpone, KojebaTeslbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JAMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEGHME aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpachua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHUE NTOCTOSTHHBIX MAarHUTOB, DJIEKTPOMATrHUTOB, MIEKTPOABUTATENb
SIkoOu, TreHepaTop NEPEeMEHHOI0 TOKa, MHIYKIMOHHAs IIe4b, JIMHUU DSJIEKTpolepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOEKIHMOHHBIA amnmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIC IPUEMHHKH, SJIEpHAsi SHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThHI
€€ pa3BuUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMLI 110 OU3UKE HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/bTaThl OCBOCHMs yuyeOHOro mpeamera «DPU3uKay J0JKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHICKOro  0OIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e cOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMKU OOYy4YaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00IeCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K IrOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHXKEHUSM POCCHUICKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

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

e CHoOCOOHOCTh OIIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 5SCTETUKY HAyYyHOrO TBOPYECTBA,

IpHCyIIero puanvyeckoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

® TOTOBHOCTbh M CHOCOOHOCTH K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTu (U3MKH
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOIIECH Cpelle Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABJIEHHOCTH HAa OCHOBE
UMEIONINXCS 3HAHUHN TI0 (DU3HKE.

LEHHOCTH HAYYHOI'0 MO3HAHUSA:

e Cc(hOPMHUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;



OCO3HAaHUEC IICHHOCTHU HaY‘-IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTHL B IIPOLIECCC H3YUCHUA
(1)I/I3I/IKI/I OCYIIECCTBIIATH IIPOCKTHYIO n HCCICO0BATCIIBCKYIO ACATCIIbHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (DOPMYTUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATCIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISBJIATh 3aKOHOMEPHOCTHM U NPOTUBOPEUMsST B PACCMATPUBAEMbIX (DU3MUYECKHX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBINOTHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHUPOBaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIAJI€Th HAYYHOH TEPMUHOJOIHEH, KIIIOUEBBIMHU MOHATUSAMHU U METoJaMu (pusnyeckon
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON W TPOEKTHOM JEeATEIIbHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOOB peUIeHHs 3aJad (PU3MYECKOro COJCpXkKaHUs, HPUMEHEHUIO pPa3JInYHbIX
METO/I0B MIO3HAHNUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJIyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3a/ady, BBIJBUIATh
TUMoTe3y €€ pelleHus, HaxXxoIuTb AapryMeHThl JUId Jl0Ka3aTelIbCTBa CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh IIOJyYEHHbIE B XOJ€ pEIICHUS 3aJaud pPe3yNbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7a4i B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTUUECKYIO 00J1aCTh KUZHEAESITENbHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00s1acTei;

BBIIBUTaTh HOBBIE HJIEU, IPEJIaraTh OPUTHHANbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmaumeii:

BJAJCTh HABBIKAMU TOJy4eHUS HHGpOpMalMU (U3UUYECKOTO COJEpXKAaHUS U3
UCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSATENIIBHO OCYILUECTBIIATh IIOMCK, aHalu3,
CHUCTEMAaTH3allMI0 W HMHTEPIPETALnI0 HHPOPMALUU PpaA3IUYHBIX BHIOB U (OpM
IIPEICTABIICHHUS,;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;



UCIIONIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MYCCKOTO COJCP)KAHUS B pas3duYHbIX (opmarax ¢ yd4éTom
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAJIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaxX (DU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYAI U CMSATYATh KOH(IUKTHL;
Ppa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAILHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUN C YUETOM OOIIMUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenessiTb pOJIH C
y4€TOM MHEHHMI Y4aCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHUKAa KOMAaHIbl B OOLIUi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAECU C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIICHUs] pacYETHBIX M KAUECTBEHHBIX 3aj1ay, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUIM;

pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPENOYTECHUIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHMIO W TPOSIBICHUIO JPYAUIMU B 0OIACTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM pedrieKCcuu Kak OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [ OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHNUS [0 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI M apIYMEHTBI IPYTUX IIPH aHAJIU3€E PE3YNIbTaTOB ACATECIbHOCTH;
NPUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;



NPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIHUOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMbl MO (pusmke s
YPOBHS CpeaHero oo1ero oOpa3oBaHus y 00y4YaroIUXCs COBEPUICHCTBYETCS AIMOLMOHAIBHBIN
UHTEJICKT, MPEIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSTHUE, BHJICTh HAIMPABJICHHUS PA3BUTHS COOCTBEHHOW ASMOIMOHAIBHON chepsi,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEAEHHE, CHOCOOHOCTH  aJaNnTUPOBAThCA K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K IOCTHKEHHUIO IICNIU U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
AMIIATUH, BKJIFOYAIOUICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
YYUTHIBATh €T0 MPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JNPYTUMH JIFOBMH, 3800THUTBCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(DIUKTHI.

[MPEAMETHBIE PE3YJIBTATHI

K xonmy o0yuenust B 10 knacce npeaMeTHbIC pe3yIbTaThl Ha YriyOJEHHOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

NOHUMATh pPOJNIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTHMYECKOH,
COLMAIBHOW M 3TUYECKOH cepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3HUKH B
COBpPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEPMOJIMHAMMKH, POib (prusnyeckont
TeopHuH B (HOPMUPOBAHHUHU NIPEACTABICHUN O (U3NIECKOIN KapTHHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/OE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO YIpyroe U abCOMIOTHO HEYNPYroe CTOIKHOBEHHS, MOJIETH
rasa, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOT0) Tena, MACalbHbIM ra3, TOYSUHBIH
3apsij, OAHOPOJHOE AJIEKTPUUIECKOE MOJIE;

pa3nuyath YCJIOBUS (TpaHMIBI, OONAaCTH) NPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHJAaMEHTAJbHBIX 3aKOHOB M OTPaHUYEHHOCTb
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh W OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3Ys
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBWKEHUS, (POpPMYySIBI KHHEMATHKH PaBHOYCKOPEHHOTO IBWIKEHUS, MPEOOpa3OBaHHS
[anuness a8  CKOPOCTM M TEpEeMEIIeHHus, 3aKkoHbl HbOTOHA, MPUHLIUI
OTHOCHUTENBHOCTH ['amuiesi, 3aKOH BCEMHUPHOTO TSTOTECHUS, 3aKOHBI COXpPaHECHUS
UMIYIbCa M MEXaHWYECKOHM SHEpruM, CBA3b pPadOThl CHWJIBI C HU3MEHEHHEM
MEXaHUYECKOM HHEpruM, YCIOBHMs paBHOBECHs TBEPNOIrO Tena), IpH ITOM
UCTOJIb30BaTh ~ MaTEeMaTH4YeCKOe  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB: NMpeoOpazoBaHui [ anuies, BTOPOro U TpEeThero
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCAa U MEXaHUYECKOW SHEPIHH, 3aKOHA
BCEMHMPHOTO TATOTEHUS;



AHATM3UPOBATh M OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCTIOIB3Ys] OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUUECKON SHEPrUuel TEIIOBOr0O JBHKECHUS
M KOHIIEHTpalUEel €ro MOJEKYJ, CBsI3b TEMIIEpATyphl BELIECTBA CO CpeaHEeH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMe MOJIEKYJl W €ro TeMIepaTypod, ypaBHEHHUE
MenpaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
SHEPrHMM B TEIUIOBBIX IIpOIleccax), IPH O3TOM HCIIOIb30BaTh MaTEMAaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBIICHUS, WCIONb3yS OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHIMAIbHOCTh  3JIEKTPOCTATUYECKOTO  MOJs,  [PUHLHUII
CYNEPHO3UIMU AIEKTPUUECKUX IOJIEH, IPU 3TOM YKasbiBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a TakXe MPaKTUUECKH BAa)KHbIE COOTHOLIEHHUS: 3aKOHbl Oma s
y4acTKa LEeNU U JJI1 3aMKHYTOM JIEKTPUYECKON 1enH, 3akoH Jkoyisa—JIenna, npasuia
Kupxroda, 3akonsr apajes ais 371EKTpoIIn3a);

ONHKCHIBATh (DU3MUECKHUE MPOIECCHl M SBJICHHSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTCHIMAIbHAS DHEPTUs, KUHETHYECKash SHEPrus, MeXaHW4ecKas SHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIA TSHKECTH, CUJIAa YINPYTrOCTH, CHUJa
TPEHUs, MOIITHOCTbh, SHEPI'HS B3aUMOACHCTBUS Tela ¢ 3eMiIEH BOIM3U €€ TOBEPXHOCTH,
SHEprust ynpyrou nedopmanuu TPY>KUHBI, KOJMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMreparypa Tena, paboTa B TEpMOJIWHAMHUKE, BHYTPEHHSS OSHEPTUs HJICATbHOTO
OJIHOATOMHOTO Ta3a, padoTa WIACATBHOTO Ta3a, OTHOCHTENIbHASI BIAXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJI, HANPSHKEHHOCTh MOJISI TOYEYHOI'O 3apsjia WIH 3apsyKEHHOrO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JE€KTPOCTATUUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIAs CHJia, CUJIa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTUBIEHUE ydyacTKa LENH C
MOCIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  DHEPIUs
ANEKTPUUECKOTO I10JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTHM TMPOTEKAaHUS (U3HYECKUX  SBICHUW: MEXaHHYECKOe
JIBI)KEHUE, TEIUIOBOE JIBM)KEHWE 4YaCTHI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHICHCAIUs, TUIaBlIeHUE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAadH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3apsSXKEHHOTO MTPOBOIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DPU3UYECKON BEIHMYMHBI OT IPYroMl C
WCIIOJIb30BAHUEM TIPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcUpoBaTh PE3yIabTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEeHHM, JeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3UYECKUX BEJIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ HM3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTH ONBITBI MO TPOBEPKE MPEITOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCTIIEPUMEHT,  COOMpaTh  AKCICPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYEHHBIEC PE3YIbTAThl U JIEIaTh BBIBOJI O CTATYCE MPEAI0KEHHOU TUTIOTE3bI;
cobmo1aTh mpaBwiia 0€30MacHOTO TPyAa MPU MPOBEJACHUU HUCCIEAOBAHUN B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIENOBATEILCKOW U TMPOCKTHOM



JeSITeIbHOCTH C HCIHOJb30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJICJIbIO: Ha OCHOBAaHMM aHaju3a YCJIOBUS OOOCHOBBIBaTh BbIOOp (hu3HUECKOMH
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTyJaThl  (PU3MUECKUX TEOpUHl NpU  HCIHOJIb30BAHUU
MaTeEMaTUYECKUX METOJ0B PpELICHUs 3a1ad, IMPOBOAUTH PACUYETHl HAa OCHOBAaHUU
UMEIOUXCA JAaHHBIX, AaHAJIU3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBaTb METOJbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3YyJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a7a4M, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (QU3MKH, a TaKKe MHTErpalMM 3HAHUM W3 APYruMX MIPEeAMETOB €CTECTBEHHO-
HAy4yHOr'0 IMKJa: BBICTpauBaTh JIOIMYECKYIO LIETIOYKY PAcCyKIEHHI C omopoil Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

MCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX ITPOLIECCOB;
IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHaJM3UpOBaTh W  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITeIbHOCTH 4YeNlOBEeKa, CBA3aHHOW C (U3MUECKUMM IPOLECCaMH, C MO3MLIUN
9KOJIOTMYECKOI 0€e301acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BAaHUU JIOCTHIKEHUN HAYKU U
TEXHOJIOTHH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

OPUMEHSATH pa3InyHble CIOcO0B! paboThl ¢ HH(popMalen (HU3NIECKOrO COJepKAHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TOUCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAHHUS W HMHTEpPHpETaluu HHPOpMAlMM, NOJYyYEHHOW U3 pPa3IUYHBIX
UCTOYHUKOB, KpUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH(POPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLIUY;

IPOSBISATh OPTraHU3ALMOHHBIE M  IO3HABATENIbHBIE YMEHHS CaMOCTOSTEIbHOIO
pUOOpETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B TpyHIe C HCHOJHEHHEM pa3IMYHbIX COLIMAJIBHBIX pOJIEH, IIIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO pacHpeAessaTh JAEATENbHOCTh B HECTaHJapTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBAaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

MOHUMATh pPOJIb (U3MKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIMAIBLHONH U
THYECKOH cdepax AeATETBHOCTH YENIOBEKa, POJb W MECTO (M3MKH B COBPEMEHHOU
HAYYHOH KapTUHE MHpPa, POJb ACTPOHOMHUH B IPAKTUUECKOM EATEIILHOCTH YeIOBEKa U
JambHEHIIEM  HAyYHO-TEXHHYECKOM  pa3BUTHH,  3HAUYCHHE  OIMCATEIHHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJUHAMHUKY, CIICHHAIBHOM TEOPHH OTHOCHTEIBHOCTH, KBaHTOBOM
¢u3uky, posnb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM



KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

pa3nMyath yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKUX Ted M IPOLECCOB
(sABJIEHMI): OJHOPOJHOE IEKTPUUECKOE U  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJIeOaHUs, MAaTeMaTHUECKUI MAasTHUK, HICAIbHBIA MPYKUHHBINA
MasiTHUK, TApMOHMUYECKHE BOJIHBI, UACaIbHbII KOJIeOATENbHbIM KOHTYp, TOHKAs JINH3A,
MoJIeJIe aToMa, aTOMHOT'O S/jpa ¥ KBAaHTOBOM MOJIEIN CBETA;

pasinyath yCJioBUS (IpaHMIbI, O00JAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH IEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, UCIONb3Ys
OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHna, 3aKOH »3JEKTPOMArHUTHOM WHAYKIUHU, mpaBwio Jlenua, cBs3p OJC
CaMOMHIYKIUU B 3JIEMEHTE 3JEKTPUUECKON LIENHU CO CKOPOCTbIO M3MEHEHMS CHJIbI
TOKa, OCTYJaThl ClIELMaIbHONH TEOPUU OTHOCUTEIBHOCTH DWHIITENHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIONIb3Ys MOJIO0XKEHUS
KBaHTOBOH (u3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(deEeKTa, MEepBBId U BTOPOM
noctyinarsl bopa, npuHIMIT COOTHOIIEHUST HeonpeaenéHHoctel I'elizenOepra, 3aKoHbI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJ M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBAThH (PU3MUECKHE TPOLIECCH U SBIICHHS, HCIIOIb3Ys BEIMYUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIs, IMOTEHIMANl  3JEKTPOCTaTHMYECKOTO IO,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJABMKYIAs CHUJIA, WHIAYKIUS MarHUTHOIO IIOJS, MarHUTHBIN
MOTOK, Ccuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBIIKYILAsS CHUJIa CAaMOUHAYKIIHH,
DHEPrusi MarHUTHOTO IOJIS NIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI MUMITYJIbC, NOJHAS
SHEPrusi, SHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUSI U UMITYJIbC (POTOHA, MAacCCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIHS, pe30HaHC, UHTep(hEpeHIMs BOIH, JUPPAKIU, JUCTEPCUs,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil adpdekr (poroapdexr), anbda-
u Oera-pacmaabl  sjep, ramma-u3inydeHue saep, (U3NYECKUue  MPUHIUIIBI
CHEKTPAJIbHOTO aHAJIN3a U paboThI Jlazepa;

OTpeeNATh HAlpaBJ€HUE MHIYKIUHM MAarHUTHOTO MOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
pPaccUuTHIBATh €r0 XapaKTEPUCTHUKHY;

IIPUMEHATh OCHOBOIIOJIAralolIe AaCTPOHOMHUYECKHE TOHATUS, TEOPUU W 3aKOHBI IS
aHamu3a U OOBSACHEHHs (PU3MUYECKUX TMPOLECCOB, MPOUCXOJANIMX B 3BE3AX, B
3BE3AHBIX CHUCTEMaX, B MEXraJlakKTHUYeCKOW cpefe; JBWKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUMN, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJyYeHHOM 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUAE TpadukoB C y4ETom
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HM3MEpeHWil, JelaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEIOBAHMSI,

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3MUYECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsI, OLICHUBAaTh AaOCOJIOTHBIE U OTHOCUTEIIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAWTH  OMNBITHI [0 IPOBEPKE NPEUIOKEHHOW THMIOTE3bl:  IJIAHUPOBATh
9KCHEPUMEHT,  COOUpaTh  HKCHEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UpPOBATh
IIOJIyUYEHHBIE PE3YJIbTAThl U JAEJaTh BBIBOJ] O CTATYCE MPEAJIOKEHHON TUIIOTE3BL;
ONMCBHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOurofiaTh MpaBwiia 0€30IaCHOTO TpyAa MpH MPOBEACHUU HCCIEIOBaHMHA B paMKax
y4eOHOr0 3KCIEePUMEHTa, MPAKTUKyMa M Yy4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JESTEIIBHOCT C MCHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aDOpaTOPHOTO
000opyI0BaHNS;

pemath pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 3aJauul, IPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJIaThl (PU3WYECKUX TEOPUH IPU MCIOJIB30BAHUM MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajad, MPOBOJUTH pPAacuy€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl pEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3Y/IbTATOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TPEOYIOLMe IPUMEHEHUS 3HAHUIN U3 Pa3HbIX Pa3/ieiioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSICHEHHUSI OCHOBHBIX MPUHLUIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB,;
NPUBOANUTH TPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh TIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMN
HKOJIOTMYECKOM 0€e301acHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAHNH, a TAKXKE Pa3yMHOM HCIOJB30BAHUU JAOCTH)KEHUH HAyKH U
TEXHOJIOTHH JUIsl TalbHEUIEero pa3BUTHS YEI0BEYECKOr0 00IeCTBa;

IPUMEHSATH pa3InyHble CIIOCO0BI PabOThl ¢ HH(popManuel (U3NIECKOTro COJepKaHus C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKa,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
CTPYKTYpPUPOBAHUS W HMHTEpPOpeTaluud HHPOpMAlMM, MOJYyYEHHOW U3 pPa3IUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUY;

NPOSBIATh OPraHM3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITEIIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4EOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCIOJHEHHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE MOTHBaIMI0O K  Oyaymed mnpodeccHOHaIbHOM — AEATENbHOCTH  T10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanuyecTBo 4acos

Bcero

Pasnea 1. HAYUHBIA METO/1 IO3HAHUS ITIPAUPOIbI

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

1.1 Hayunslit MeTO MTO3HAHUS TTPUPOIBI 6 bubmorexa LIOK
' https://m.edso0.ru/f16b68d7
Hroro no pasneny 6
Pasznen 2. MEXAHUKA
bubnnoreka IIOK
2.1 Kuremarnka 10 https://m.edso0.ru/f16b68d7
bubnuorexa [JOK
22 Hunanika 10 https://m.edso0.ru/f16b68d7
N bu6mmoreka [IOK
2.3 Cratuka TEEpROrO TENA S https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 https://m.eds00.ru/f16b68d7
Hroro mo pazmeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOIEKYIISIPHOKHHETHYECKOI TEOPHUHU 15 Bubmorexa IIOK
' cHO OJICKYIAPHOKMHCTIHECCKOM TCOP https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 https://m.eds00.ru/f16b68d7
33 ArperaTHble cocTostHUS BemlecTBa. Da3oBbie 14 bu6nuoreka [IOK
' MePeXO0IbI https://m.edso0.ru/f16b68d7
Hroro 1o pasneny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
bu6nuoreka [IOK
4.1 DeKTpHHecKoe nose 24 https://m.eds00.ru/f1668d7
4.2 [TocTOSIHHBIN IEKTPUUYECKUHN TOK 24 bubmuoreka [JOK
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bu6nmoreka [IOK

4.3 TOKH B pasHIHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBSMYECKUU TIPAKTUKYM
. bu6nuoreka [IOK
>1 PH3HHCCKHH NPAKTHKYM 16 https://m.edS(])lo.ru/f16b68d7
Hroro mo pazueny 16
PeszepBHoe Bpemst 10 BH6H_HOTeKa HOK
https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM KoaunvecTBo yacos JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI

Paznea 1. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
11 MarkutHoe noxe 14 https://m.edso0.ru/39859ef1
bubmuorexa [JOK
12 DICKTPOMATHHTHES HHIYKIHS 13 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkue KojieOaHus 10 https://m.eds00.ru/39859ef1
bubmuorexa [JOK
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15 hitps://m.eds00.ru/398596f1
23 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 10 bubnnorexa [HOK
' BOJTHBI https://m.edso0.ru/39859ef1
bu6nmoreka [JOK
24 Onuka 25 https://m.edso0.ru/39859ef1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bu6nmoreka [JOK
3.1 Ocrospt CTO > https://m.edso0.ru/39859ef1
Hroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubnmnoreka [JOK
4.1 Kopryciysipro-Bo/H0Bo# yanusu 15 https://m.edso0.ru/39859¢f1
bu6mmorexa [IOK
4.2 Du3HKa aToma > https://m.edso0.ru/39859ef1
®du3nKa aTOMHOTO SApa ¥ DJIEMEHTAPHBIX bubnmnorexa [JOK

4.3

YaCTHIT https://m.edso0.ru/39859¢ef1
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Hroro no pazneny ‘ 25

Paznes S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 hitps://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusisieckiit IpakTHicyM 16 https://m.edso0.ru/39859ef1
Wroro mo pazueny 16

Paznen 7. OGOBIIAIOIEE IIOBTOPEHUE
Cucremaruzanus u 00001eHue

71 MIPEIMETHOTO COACPIKAHUSI U OTIBITA 15 bubnnoreka [JOK
' JEeSITeIBHOCTH, IPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3ydenuu kypca ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 15
PeszepBHOe Bpems 10 bubmorexa [IOK

https://m.edso0.ru/39859¢ef1
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI10 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa MpUMEpaxX pojib U MECTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU
Y TEXHOJIOTHH, B IPAKTUYECKON NEATEIbHOCTH JIIOJEH

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepuaibHas TOUYKa, HHepIUalbHas cucTeMa 0TCcYETa, aOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUI 3aps]l — P pelieHnH (HU3HNUeCKUX 3a7a4

10.3

Pacrnio3HaBaTh pu3uyeckue siBieHUs (IPOLECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIPHO-KHHETHYECKOW TEOPUU  CTPOCHUs
BEUIECTBA M DJIEKTPOJAMHAMUKHM: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE TMaJeHUe TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; Auddysus, OpoyHOBCKOE
JBW)KEHUE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00BEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOH/JICHCALKsl, TUIABJIICHUE, KPUCTAJUIN3alUs, KAIIEHHE, BIaXKHOCTh BO3/1yXa,
IIOBBILICHHUE J1aBJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy MapaMeTPaMH COCTOSHHUA ra3a B M30IPOLECCaX; dICKTPHU3ALMs Tell,
B3aUMOJICHCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE ABM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOpJIMHATAa, MyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUa,
UMIyJbC TeNla, KWUHETHUYECKas DJHEprus, IOTEHUUaJIbHas DJHEPIusd,
MexaHuuyeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINKUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX
0003Ha4YeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MYECKyI0 BETMUUHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3YS (PU3MUECKHEe BETMUMHBL: JaBlIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast JHEprus Xa0TUYECKOIO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHeprusi, pabora ra3a, Ko3(pQUIMEHT IOJIe3HOT0 IeUCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICTT MCHOJB3YEMBIX BEIHYMH, UX OOO3HAUEHUS U €JIMHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYHMHAM

OmnuceiBaTh  HM3y4YEHHBIE  DJIGKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AIIEKTPUUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3HMUECKUE BEIUUYMHBI:
JNEKTPUYECKUI 3apsll, DJEKTPUYECKOE TMOJie, HaNpsHKEHHOCTh OIS,
[IOTEHIUAJ, PA3HOCTb ITOTEHIUAJIOB; IIPX ONMCAHUU IIPABUIIBHO TPAKTOBATH
(bu3n4ecKkuil CMBICI UCMOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €UHMLIBL;
yKa3bpIBaTh (DOPMYIIBI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYHMHY C
JPYTMMH BEJIMYMHAMH

10.7

aHAJTM3UPOBATh (PU3UYECKHE TIPOIIECCHI U SBJICHHS, UCTIONL3Ys (U3UUYECKUE
3aKOHBl U TPUHLHUIBL 3aKOH BceMupHoro tsroteHus, |, Il u Il 3axonsi




HproTOHA, 3aKOH COXPAaHEHUs] MEXaHUYECKOH PHEPruu, 3aKOH COXPaHEHMS
AMITYJIbCA, IPUHLOWII CYNEPIO3ULUU CHI, IPHHIUI pPaBHOIPABUA
MHEpUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJIIPHO-KHUHETHUUYECKYI0 TEOPHIO
CTPOCHHMS BEIIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKON
SHEPIUU TEIUIOBOTO JBHMXKEHMS MOJEKYJI C aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsiza, 3akoH KysoHa; mpu 3TOM pas3inyarh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BBIPAXKEHHUE M YCIIOBUS (TpaHULbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE MPUHIUIBI JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MIPOIIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHHIA; IIPU ITOM
dbopmynupoBath npodieMy (3agady) U rUnoTe3y y4eOHOro SKCIEpHUMEHTa,
coOuparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TPOBOJUTE OIIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

OcymiecTBiIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYUH,
IpU ATOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHHS W HCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccnenoBatb 3aBUCUMOCTH  MEXJY (PU3MYECKUMH  BEIMUYMHAMU C
UCMOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHHH; IpU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaThb  pe3ynbTaThl IMOJYYEHHOM  3aBUCUMOCTHU
¢u3nUecKux BETUYMH B BUAE TaOaMIl W TrpaduKoB, JenaTb BBIBOJBI IO
pe3yabTaTaM UCCIIEOBAHUS

Co0mroaTh paBuiia 0€30MacHOTO TPY/a MPHU NMPOBEACHUU UCCIIEIOBAHUHN B
pamMKax  y4eOHOTO  OKCHEpHUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MEPHUTCIbHBIX YCTpOI\/'ICTB u
1abopaTopHOro 000pyIOBaHUS

10.13

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJaui BBIOUPATh (PU3UUECKYI0 MOJEINb, BBIACTATh (PU3HMUECKUe BEIUYUHBI
u GopMysbl, HEOOXOAWMBIE ISl €€ pEHIeHHs, MPOBOAUTH PACUETBI U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYeHHsI (PU3NIECKON BETHUNHBI

10.14

Pemars Ka4eCTBEHHbIE 3a7a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYKJICHHM € OMOpOM Ha H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKHE SBICHUS

10.15

Hcnonb3oBaTh  MpU  pelIeHHH  y4eOHBIX  3ajjad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMM  JUIs  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpOpeTallud ¥ TpPEICTaBlIeHUs Y4eOHOH M  HayYyHO-TIOMYJISIPHOMN
uH(pOpMallMK, TOJIYYEHHOM M3 pa3IUYHbIX HCTOYHHKOB; KPUTHUECKU
aHAJTM3UPOBATh MOJTy4aeMyro HH()OpMAIUIo

10.16

[TpuBOIUTE PUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30BaTh TEOPETHYESCKUE 3HAHUS 110 (U3HKE B IMOBCETHEBHOW JKU3HH
uis  o0ecriedeHus: Oe30macHOCTH TpU  oOpamieHMH ¢ npubopamu U
TEXHUYECKHMH YCTPOWCTBAMH, JUISl COXPAHEHHS 3J0POBbSI U COONIOACHHS
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpe/ie




10.18

11 KUIIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

111

PaGoraTte B rpymnme C BBINOJHEHUEM PpA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALMOHATIBHO PACIPEACIATh 00A3aHHOCTH U
IJJAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHMBAaTh BKJIQJ] Ka&XJIOTO W3 YYAaCTHUKOB TIPYIIBl B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHOI HayYHOU KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JEATEIBbHOCTU JIIOACH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uThIBaTh T PpaHUIbl MPUMCEHCHUA HN3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOHCHCﬁZ
TOYCUHBIN SHCKTpH‘IGCKI/Iﬁ 3apsan, sdAacpHad MOACIIbL aToMa, HYKIOHHas
MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN CI)I/IBI/I‘IGCKI/IX 3aJa4

11.3

Pacrnio3HaBaTh u3uveckue siBICHUs (MPOLECCHI) U OOBSACHITh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JICHCTBHSI
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS, JICHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHHK C TOKOM U JABWXKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIC KoJsieOaHus u BOJIHBI, PSMOJIMHEIHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpeIOMIIeHHe, WHTepdepeHIus,
Jubpaknus U NoJaspU3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
sbdekt (porodddexT), cBETOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas WM MCKYCCTBEHHAs
PaaOaKTHBHOCTh

11.4

11.5

OnuceiBaTh U3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MaTHUTHBIC,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh Ppa3IMYHBIX Cpea) U
AIIEKTPOMArHUTHBIE  SBIEHUS  (MIPOIECCHI), HCMHOIB3Yys  (U3MUECKUe
BCIIMYNHBIL. 3HeKTpI/I‘—IeCKI/Iﬁ 3ap;111, cuJia TOKa, SHGKTpI/I‘—IeCKOG HaHpH)KeHI/Ie,
AIIEKTPUYECKOE COMPOTUBIEHUE, pa3HOCTh moreHnuaios, JJIC, pabora
TOKa, WHIYKOHS MarHuTHOro mois, cwia Awmmepa, cuna Jlopenna,
WHJIYKTUBHOCTb KAaTYILIKHU, SHEPTUS 3JIEKTPUUECKOT0 U MAarHUTHOTO MOJEH,
MEepHOJ M YacTOoTa KoNeOaHW B KOJIEOATEIILHOM KOHTYpE, 3apsii U cuiia
TOKa B TIpoOllecC€ TapMOHHMYECKHX OJEKTPOMATHUTHBIX KOJICOAHMIA,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Ccujla JUH3bI; I[P ONMUCAHHUH
HpaBI/IJ'IBHO TpaKTOBaTI) (i)I/ISI/ILIeCKI/Iﬁ CMBICIT chomﬁyeme BCJIIMYHUH, HUX
0003HaYeHHs] U EIWHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JAaHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh HM3y4YEHHbIE KBAaHTOBBIE SIBJICHHS M IPOIECCHI, HCMOIb3YS
¢u3nUecKre BETUUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHEI
U 4YacTOTa CBETa, SHEPrusi M MMIyJabC (DOTOHA, MEpHOA IoJypacnaja,
DHEpPrusl CBSA3M ATOMHBIX S7Ep; NPU ONHUCAHUU IPABUIBHO TPAKTOBATh
(Gu3n4eckuili CMBICI UCMOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME IAHHYIO (U3MYECKYIO0 BEIMYUHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HaUEHHE (PU3NYECKON BETMUHHBI




11.6

AHanu3upoBaTh GU3NYECKUE TPOLIECCHI U SBJICHUS, NCTIONB3Ys (prusndeckne
3aKOHBl W TPUHIMIBL: 3aKkoH OMa, 3aKOHBI IOCIEIOBATEIBHOIO H
HapauIeIbHOTO COSTMHEHNS IPOBOAHUKOB, 3akoH Jlxoyns — Jlenna, 3akoH
AIIEKTPOMArHUTHON WHAYKIUH, 3aKOH MPSIMOJMHEHHOIO pacripoCTpaHeHHs
CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIIOMJICHUS CBETA, YpaBHEHUE
OnnmreitHa ans  GoTodddexra, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHUs] UMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOrOo 3apsijia, 3aKOH
COXpaHEHHs] MAaCCOBOIO YMCJa, MOCTYJIAThl bopa, 3aKOH PagMOaKTUBHOIO
pacnana; IpU ATOM pa3InyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEGHHWE M YCIOBHS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

11.7

11.8

Omnpenendarb HalpaBiI€HUE BEKTOpPAa MHAYKUMUM MarHUTHOTO  IOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl Jlopeniia

Crpouth M OnuChHIBaTh H300pak€HUE, CO3AABAEMOE IUIOCKMM 3€pKajioM,
TOHKOU JIMH30M1

11.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHHU |
MIPOIIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHI; IIPU ITOM
dbopMynupoBath npodiemy (3agady) v rUnoTe3y y4eOHOro SKCIEPHUMEHTa,
coOuparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TPOBOJUTE OIIBIT
U GOPMYJIMPOBAThH BHIBOJIBI

11.10

11.11

OcymiecTBIATh TpsSIMbIE M KOCBEHHBIE M3MEpeHHs (PM3NYECKUX BEJIHYMH,
OpU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHMsS U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

UccnenoBath 3aBUCUMOCTH  (U3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHUI; MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATh
pe3ynbTaThl TIOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJC
TabnuI ¥ rpaduKoB, AeJaTh BHIBOJBI MO PE3yabTaTaM UCCIIEIOBAHUS

11.12

11.13

11.14

11.15

Cobmtonats mpaBuia 0€30MacHOTO TPYAa MPH MPOBEJICHUN UCCIIE0BAaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM U
IPOEKTHOM AEATENbHOCTH C UCIOIb30BAaHUEM U3MEPUTENIBbHBIX YCTPOHCTB U
1a0b0paTopHOro 00OpyI0BaHuUs

Pemates pacu€rHple 3aauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3agauu BI)I6I/IpaTI) (1)1/13PI‘—I€CKYIO MOJECIb, BBIACIATDH (bHSquCKI/Ie BCIINYNHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH Pacu€Thl U
OIICHHUBATH peaJIBHOCTB nonyquHoro 3HAYCHUA (1)H3PI‘—I€CKOI71 BCIINMYHNHBI

Pemate Ka4yeCTBEHHBIE 3a/1a4n: BBICTPANBATh JIOTHYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOUKY pACCYKICHHM C ONOpOM Ha H3y4ECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

Hcnonb3oBaTh  MpH  pelIeHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH  JUId  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpOpeTallMd ¥ TpPEeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-TIOMYJISIPHOM
UHpOpMALlMY, MOJYYEHHOM U3 pa3IMyHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJTM3UPOBAThH MOJTyYaeMyro HH(POpMAITUIO

11.16

OOBSCHATh TPUHIMIMBI JIEHCTBUS MAaIlWH, NPUOOPOB W TEXHHUYECKUX
YCTPOMCTB;, pa3auyarh YCJIOBHUS WX 0OE€30MacHOTO HWCIOJb30BaHUS B
HOBCEIHEBHON XU3HU

11.17

[TpuBOANUTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB




11.18

B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIErO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnons30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOU KH3HU
st obOecrieueHrss 0€30MACHOCTH TIpU  OOpalleHHH C MpuOopaMH |
TEXHUYECKUMHU YCTPOMCTBAMH, IJII COXPAHECHHS 37J0POBBS M COOJIIOJICHUS
HOPM JKOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAIOIIEH cpelie

11.19

PaGorate B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALMOHATIBHO PACIPEACIATh 00SI3aHHOCTH U
IJIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHUBATh BKJAJ Ka&XJIOr0 U3 YYAaCTHUKOB TIpPYyIIbl B peELICHUE
paccMaTpuBaeMoii MpoOIeMbl




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A

1.1

1.2

2.11

®usnka — Hayka o mpupone. Hayunble MeTonn
MO3HAHUS OKpYKaromero mupa. Poib skcriepumenta
U TEOpHMHM B TpoIecce MO3HAHUS IPUPOJIBL
OKcrepuMeHT B (pusuke

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumorespl. Dusmueckue
3aKOHBl W TEOpUU. [paHUIBI TPUMEHHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPAaKTUYECKOHN IeATEIbHOCTH JIIOACH

MEXAHHUKA

##Part#KUHEMATUKA

Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro JBumxeHus. Cucrema OTCuérta.
Tpaexropus

2.1.2

2.1.3

[lepemenienne, CKOpoCcTh (CpeAHsisi  CKOPOCTH,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKHU, UX MPOEKIHH HAa OCH CUCTEMbl KOOPAMHAT.
CrioxeHue nepeMeneHnii 1 CII0KEHNE CKOPOCTEN

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBwkeHue. ['padukun  3aBUCUMOCTM  KOOpAMHAT,
CKOPOCTH, YCKOpEHUS, MNyTH U IepeMelIeHUs
MaTepUaIbHOW TOUKH OT BpPEMEHU

2.1

2.14

2.15

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
najeHus

KpuBonmnelinoe JIBUYKEHUE. PaBrOMepHOE
JBIKEHUE MaTepUaJIbHONM TOUKHM MO OKPYXHOCTH.
VYrioBast cKOpOCTh, JUHENHAsA CKOpOcTh. llepuon n
gacToTa. [{eHTpoCcTpeMUTEIbHOE YCKOPEHUE

2.1.6

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[Tpaktuyeckue paboTel. M3MepeHne MrHOBEHHOM
ckopocTH. HMcciiemoBaHne COOTHOLIEHHSI MEXIY
IyTAMH, PO ICHHBIMU TEJIOM 3a
IIOCJICZIOBATEIbHBIE PABHBIC NPOMEKYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBUOKCHUH C Ha4albHOHN
CKOpPOCThIO, paBHOM Hym0. M3ydeHune IBUKEHUS
HIapyuKa B BS3KOM JKUIKOCTH. VM3ydeHue NBHKEHUS
TeJa, OpOIIEHHOT0 TOPU30HTAIIBHO

##HPar##H# JMHAMUKA

2.2

2.2.1

[Ipunimn  otHocutenbHOCTH ['anmuies.  [lepBsiit




2.3

3akoH HprotoHa. IHepmanbHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uimu Cuil

2.2.3

Btopoii 3akon HeroTOHA 119 MaTepuaibHOM TOYKU B
unepuuanbHoit cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHallbHbIX TOYEK

2.24
2.2.5

2.2.6

2.2.7

3akoH BCeMHUpHOTrO TsAroTeHHs. CHia TSKECTH.
I[TepBast KocMu4ecKasi CKOpocTb. Bec Tena

Cuia ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus nokos. Koadduuument
Tpenus. Cuina CONpOTUBICHUS MPU JBUKEHUH TeJa
B )KMJIKOCTH HJIU Ta3e

[locrynarenpHoe W BpallaTebHOE  JIBUKEHUE
abCOIOTHO TBEPOTO Tena

2.2.8

MoOMeHT Cuilbl OTHOCHTENIBHO OCH BpalllCHMS.
IIneqo cuibl. YciioBus paBHOBECHS TBEPAOTO TENA B
15(60]

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH, IBHXKXCHUC
HCKYCCTBCHHBLIX CITYTHUKOB

[Ipaktuueckue paborel. M3ydeHue ABMKEHUS
Opycka 10 HAKJIOHHOW TIOCKOCTH MO ACHCTBHEM
HECKOJBKUX cHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JIehopMupyeMoit
MPY>KWHE U PE3MHOBOM 00paslie, OT BEJIUYUHBI HX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynsc ~ MarepuanbHOM  TOYKH,  CHUCTEMBI

2.3.1 MaTepUaIbHBIX TOUEK. IMIysbC Cuilbl U U3MEHEHHE
MMITyJIbCa Tella

239 3akoH coxpaHenus umiyiabca B MCO. PeaktuBHOE
JIBIDKCHUE

2.3.3 Pabora cuibl

2.3.4 MOIIHOCTD CHJITBI

235 Kunernueckas »sHeprus MaTepHaIbHONM  TOYKH.
Teopemao KNHETUYECKOW YHEPTUU
[TorenumanbHas >Heprus. lloreHnunanbHas sHEprus

236 yhpyro nepopMupoBaHHON MPY>KUHBI.
[ToreHunanpHas SHEPruUs Teiaa BOJINU3H MOBEPXHOCTH
3emun
IToTreHnManpHBIE U HEMOTEHIMAIBHBIE CUIIBL. CBA3b

237 paboThl HEMOTEHUHUATbHBIX CHUJI C HW3MEHEHUEM
MEXAHUYECKOM HHEPruM CUCTEMBI Tel. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHHS

239 TexHUYecKne  yCTpOMCTBA:  JABWIKEHHE  PaKeT,

BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET




3.1

2.3.10

[TpakTuueckue padboThl. 3yueHue CB3U CKOpOCTEH
Tel NpU Heynpyrom ynape. MccinenoBaHue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYEeCKOi
SHEPrUuu Tena

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#iH#Par####OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KWHETUYeCKOH Teopuu. BpoyHOBCKOe IBH)KEHHE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBUSA
YaCTHI BELIECTBA

3.1.2

Mopenu CTpOeHHUs Ta30B, KXUIKOCTEH M TBEPIBIX
TelI U OOBSACHEHHE CBOWMCTB BEIIECTBA HA OCHOBE
STHUX MOJEIEN

3.13

Macca MOJIEKYII. KomnuectBo BEILECTBA.
[TocTosiHHas ABoraapo

3.1.4

3.15

3.1.6

3.1.7

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

Mopnens npeanpHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH HJCaTBHOTO
rasa

AOcomioTHas TeMieparypa Kak Mepa cpeaHei
KMHETUYECKOM OHEPruu  TEIUIOBOTO  JBUKCHMS
yacTtul rasa. [lIkama remneparyp KenbBuHa
VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JlanbToHa

3.1.8

3.1.9

3.1.10

["a3oBble 3ak0HBI. M30MpolLiecchl B HEaNbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
M30X0pa, u3odapa

TexHU4YeCKre yCTPOICTBA: TEPMOMETP, OapOMETP
[TpakTueckue padotsl. MI3mepeHnne macchl Bo3ayxa
B KJIaCCHOW KOMHare. MccnenoBaHue 3aBHCHUMOCTH
MEXIy TMapaMeTpaMH COCTOSHUS pa3pekeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonuHamuueckas cucrTeMa. Buytpennsis
SHEPrusi TEPMOAMHAMHYECKON CHUCTEMBI U CIIOCOOBI
€€ U3MEeHEeHU

3.2.2

KonnyectBo Temnotsl u  paborta. BuyTpenHnss
SHEPrUsl OJHOATOMHOIO UAEAIBHOTO rasa

3.2.3

Busr TEIUIONEpEIaYun: TEIUIONPOBOAHOCTb,
KOHBEKIMA, UW3JIy4eHHue. TermmoéMKOCTh  Telna.
VYnaenpHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3akoH TepMoauHaMuku. [IpumeHeHne
MEPBOTO 3aKOHA TEPMOJAMHAMHUKHA K HM30MPOIECCaM.
I'padpuaeckas maTEepIpeTanys paboThI ra3a

3.2.5

TenmoBrie MAaIINHEL [TpunIUTIBI NEUCTBUS




TEIJIOBBIX MamuH. [IpeoOpazoBaHusi JHEPruud B
TEIIOBBIX MammHax. KodpuiueHnr mnoie3Horo
nevictBus (nanee — KI1J1) termoBoit Mamuubl. [{uki
Kapno u ero KIIJI

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh

3.2.6 MPOIIECCOB B TpHpoje. TelioBble JBUTATEIIH.
DKOJIOrnYecKre mpoodIeMbl TEIIOHEPTeTHKU

327 TexHu4ecKkue yCTpOMCTBA: JBUIATENlb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

328 [Ipaktnueckue pabotel. M3mepenuwe yaenbHOH

TEIUIOEMKOCTH

###Par#H#AT'PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

I[NEPEXO/bI

[TapooOpa3zoBanue W KoHzaeHcaiws. Vcnapenue wu

3.3.1 KUIIEHUEe. YJenbHas TemIoTa mnapooOpa3oBaHusl.
3aBHCUMOCTh TEMIIEPATyPbl KUTICHHUS OT JAaBJICHUS

332 A6COJIIOTHa$IuI/I OTHOCHTEJIbHAS BJIQXKHOCTh BO3/yXa.
HacpluenHsiii nap
Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie

3.3.3 Tena. AHU3OTPOINHUS CBOWCTB KpUCTAIUIOB. JKuakue

3.3 kpuctaibl. CoBpeMeHHbIE MaTepUallbl

334 [InaBneHue M KpucTauM3auus. YJelbHas TEIuoTa
iassieHus. Cyomumanus

3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue ycTpoiicTBa: TUTPOMETP u

336 MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH IOTyYCHHS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU

337 [IpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
BO3/yXa

4 SJIEKTPOAMHAMUKA
#HHPar###OJIEKTPOCTATUKA

411 OnexkTpuzanys Ten. OneKkTpuueckuil 3apsan. /lBa
BUIA DJIEKTPHUYECKUX 3apsIOB

4.1.2 IIpoBOTHUKY, TUBIIEKTPUKHU U MOJTYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

4.1.4 B3aumopeiictBue 3aps1oB. 3akoH Kynona
DneKTpuIecKoe oJe. HarmpsxénnocTs

41 415 anexkTpudeckoro mons. [lpuHunun cynepno3unumy.

JIuHMM HANPSHKEHHOCTH JIEKTPUUECKOTO MOJIs

4116 Pabota CHII AJIEKTPOCTATUYECKOTO OJISL.
ITorennuain. PasHocTh MOTEHIINAIOB
[TpoBOOHMKHM W  AMINEKTPUKM B  IHOCTOSHHOM

4.1.7 AIEKTPUYECKOM ToJe. JnanekTpuyeckas
IIPOHUIIAEMOCTh

418 OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh

IUIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsHKEHHOTO




KOHACHCAaTOopa

4.1.9

4.1.10

Texnuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3alluTa,
3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,

KCEPOKC, CTPYHUHBIN IIPUHTED

[TpakTueckue paboThI. W3mepenue
AJIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

#HPar###TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

CPEJIAX

YcnoBusa CYILIECTBOBAHUS HOCTOSSHHOT'O
anekTpudeckoro Toka. Microunnku Toka. Cuia Toka.
ITocTOsSHHEII TOK

Hanpspkenue. 3akon Oma 15 yyacTka 1enu

4.2.3

4.2.4

BJ'IGKTpI/I‘IeCKOG COIIPOTUBJICHHC. Y aennHOE
COIIPOTUBJICHUEC BEUICCTBA
HOCJICIIOBB.TGJII)HOC, nmapajjiCjibHOC, CMCIIAHHOC
COCIMHCHUC ITPOBOJHUKOB

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

Pabora snexTpuueckoro Ttoka. 3akoH JDxoyms —
Jlenna

MOIHOCTB 3JEKTPUIECKOrO TOKA
anekTpoaBrkymas cuna (gamee — OJIC) wm
BHYTPCHHEE COMPOTUBJICHWE HCTOYHHKA TOKA.
3aKkoH OmMma JUTSt MOJIHOM (3aMKHYTOH)
anekTprdeckoi ren. KopoTkoe 3ampIkanme
DJEeKTpOHHAsT TMPOBOJAUMOCTh TBEPIBIX METAJIIOB.
3aBUCHMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temrneparypbl. CBepXIIpOBOIUMOCTh
OnekTtpuueckuii Tok B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MMyYKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
IIPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBoicTBa p-N
nepexoza. IloaynpoBogHHKOBBIE TPHOOPHI

4211

4.2.12

4.2.13

SHeKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BHGKTPOHI/ITI/I‘IeCKafI JUuccouamus. 9H€KTpOJ'IH3

DJIeKTpUYECKU TOK B ra3zax. CaMOCTOSTEbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psii. Pa3znuuHbie  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [nazma

TexHuueckne ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHKHU TOKa, 3JEKTPOHArpeBaTe/IbHbIE
npudopHI, AJIEKTPOOCBETUTENbHBIE  TPHOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BAKyyMHBIH JHOI,
TEPMUCTOPbI u (boTope3nucTopsl,
HOJIYIIPOBOTHUKOBBIHN 1MOJl, FaJIbBaHUKA

4.2.14

[IpakTuueckue paboThl. M3ydeHue CcMeEmaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wuCTOYHMKA TOKAa W €rO
BHYTPEHHETO COMPOTHUBIICHUS. Habmonenue




DIIEKTPOITH3a

11 KJIACC
Kona Koanposepsiemoro
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3zeja  3JeMeHTa
4 SJIEKTPOAMHAMUKA
#H#HPar###MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA S UHAYKIWA
431 [TocTostHHBIE MarHuTHl. B3anmopeiictBue
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONW WUHAYKIUH.
432 [Tpuniun  cynepno3uuuu. JIMHUM MarHUTHOW
nHAyKuu. KapTuHa TMHUI MAarHUTHOM MHAYKIUA
H0JIS IOCTOSTHHBIX MarHUTOB
MarnutHoe noje npoBogHHKA ¢ TokoM. Kapruna
JUHAKA TIOJNISl JUTMHHOTO MPSMOTO TPOBOJHHMKA H
4.3.3 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
IIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb M HalPaBIICHHUE
Cuna JlopeHnua, e€ Monayib U HamnpaBiCHHE.
4.3.5 JIBuKeHMe 3apsDKEHHOM 4acTHUILBI B OJHOPOIHOM
MarHuTHOM noJie. Paborta cumnst Jlopeniia
4.3.6 SIBIIeHME AIMEKTPOMArHUTHON MHIYKIIUN
43 4.3.7 IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH
' 438 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOM
uHaykiun Papazes
Buxpesoe snexkrpuueckoe nojue. 9JC uHIyKIIUU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNAaTEeIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
4311 NunykTtuBHOCTE. SIBiieHMe camouHaykiuu. 2J1C
CaMOMHYKINH
4.3.12 OHeprusi MarHUTHOT'O NOJISl KATYIIKH C TOKOM
4.3.13 DeKTpPOMarHUTHOE MOJIe
TexHUUeCKHe yCTpOICTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBI, SJIEKTPOJIBUTATEND, YCKOPUTEIN
HJIEMEHTAPHBIX YACTHI], UHAYKIIMOHHAS 11€Yb
[IpakTueckue paboTbl. M3ydeHne MarHuTHOTO
MOJISL KaTYyIIKK ¢ TOKOM. MccrnenoBanue eicTBUS
4.3.15 MMOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sSIBIGHUS  DJIEKTPOMAarHUTHOM
UHAYKIIH
5 KOJIEBAHU A Y BOJIHBI
###PartH#MEX AHUYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
5.1 511 Konebartenpraas cucrema. CBOOOMHBIE KOJIEOAHUS.
o ['apmonnueckue kojnebanus. Ilepuwon, wuactoTa,




5.2

aMIUITya U (aza KoseOaHuit

5.1.2

[IpyXuHHBIA MasiTHUK. MaTeMaTUH4eCKUi MasTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunematnueckoen  AMHAMUYECKOE  OMHCAHUE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.14

5.15

5.1.6

5.1.7

5.18

[IpeBpaimieHre SHEpPruM MpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXOJIHOM BEJIMYMHBI C aMIUIMTYJaMH KosieOaHuH
€€ CKOPOCTHU U YCKOPEHMS

KonebarenbHblii KOHTYD. CBobopHbIe
AJICKTPOMArHUTHBIE KOJCOAHWS B  HJCaTHLHOM
KOJIeOATeIbHOM  KOHTYpE. AHAJIOTHS  MEXIY
MEXaHUYECKUMU " AJIEKTPOMArHUTHBIMU
konebanusimu. @opmyia Tomcona

3aKOH COXpaHEHHMS DJHEPrMM B  HUJCAJIHLHOM
KOJIeOaTeIbHOM KOHTYpE

BoinyxeHnbie MEXaHHYECKHUE KoJIcOaHHS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMAarHUTHBIE KOJICOaHMUsI.

Ilepemennsblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
TOK.

5.19

5.1.10

MonIHOCTh NEpEMECHHOI'O TOKaA. AMHJ’II/ITYI[HOG n
HeﬁCTBYIOHICG 3HAYCHUEC CUJIbI TOKA U HAIIPSAKCHUA

Tpanchopmarop. IlpouwsBoacTBo, mepegada u
notpebieHue AIEKTPUUECKOM SHEPTUH.
OKOJIOTUYECKHUE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUUECKOM SHEPTHUH. Kynbsrypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HU

5.1.11

TexHuueckue yCcTpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTponepeiad

5.1.12

IIpakTrueckue paboTHI. Hccnenosanne
3aBHCHMOCTH I€pHoJia MaJIbIX KoJeOaHui rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
[IOCJIEIOBATEIILHO COEAUHEHHBIX KOHIEHCATOpa,
KaTYIIKH U PE3UCTOpa

###PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS

521 pacrpoCTpaHEeHHUS. [epuon. CkopocTb
pacrpocTpaHeHHs | JITHHA BOJHEL. [lonepedynsie u
MIPOI0JIbHBIEC BOJTHBI

529 #H#Par###  Uuatepdepenimss u - audpaxiys
MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

524 DJIEeKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS H3ITy4CHHS

9JICKTPOMAIrHUTHBIX BOJIH. Bzanmnuas OpHUCHTalUA




5.25

BekTOopoB E, B 1 v B snekTpomMarHuTHOM BOJIHE B
BaKyyMe

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXCHUE,
MIPEJIOMJIEHUE, NoJIsIpU3anus, mudpaxus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

IIpyHuunel  pagvocBs3W M TEINECBUICHUS.
Paguonokanus. OJIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXAaOILEH Cpebl

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JAMATHOCTHKA B
TEXHUKE W MEAMIMHE, Pajap, paguoNpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neup

5.3

531

#H##Par###OIITUKA

[IpsmMonuHEHOE  pPACIIPOCTPAHEHHE CBETa B
onHopoaHou cpexe. JIyu csera

5.3.2

5.3.3

OtpaxkeHne cBeTa. 3aKOHBl OTPaKEHHS CBETa.
[TocTpoenue n300paxeHHH B INIOCKOM 3epKaie
[IpenomieHne cBeta. 3aKOHBI MPETOMIICHUS CBETA.
AOCOIOTHBIN NOKa3aTelb MPETOMIICHHUS

5.34

5.35

5.3.6

5.3.7

ITonHoE BHYTPCHHEC OTpPAKCHUC. HpeHeHLHLIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0€lIoro cBeTa.

[BeT

Cobwuparoriue U pacceuBaroniue JTUH3BL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE M ONTHYECKasl CHila
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparoMx U paccenBarmux JuH3ax. opmymna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

IIpenenst IIPUMEHUMOCTHU F€OMETPHUYECKON
ONTUKH

5.3.8

5.3.9

Wutepdepenmus crera. KorepeHTHbIE HCTOYHHUKH.
VcnoBus HaAOJIFOIEHUS MaKCUMyMOB u
MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB
Hudpakmus cBera. udpakuuoHHas pemnieTka.
VYcnoBue HaOMOIEHUS TTIABHBIX MAaKCUMYMOB TIPH
MaJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
TUGPAKITUOHHYIO PEIIETKY

5.3.10

[Tonspuzanus cBera

5.3.11

TexHuueckue YCTpOMCTBA: OYKH, Jyma,
doroanmapar, MPOCKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,
JU(PaKIMOHHAS PEHIETKA, TTOJISPOU]

5.3.12

[Tpaktuyeckue paboThl. V3MmepeHHe MOKazaTels




MPEJTOMIICHUS. Uccnenosanue CBOMCTB
n300pakenuii B nuH3ax. Habmronenue nucnepcuu
CBETa

7.1

7.2

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panuns MIPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynarel TeOpUH OTHOCUTEIBHOCTH:
MHBAPUAHTHOCTh MOJYJSL CKOPOCTHM CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe,Z[J'ICHI/IC BPEMCHHU U COKpAIICHUE TJINHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHIIbI

6.4

CBsi3b  Macchl € DHEprued ©  HMITYJICOM
CBOOOJIHOM YacCTHIIbI. DHEPrusl MOKOs CBOOOIHOM
YACTHUIIBI

KBAHTOBAA ®U3MKA

#iH#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

7.1.2

®otonsl. @Dopmyna I[lmanka cBS3M SHEpPruu
dboToHA € €ro 4YacToToWl. DHEPrusi U HMITYJIbC
doroHa

OtxkpeiTHE U uccnenoBanue Gorodpdexra. OnbITHI
A.T'. CroneroBa. 3akonsl hoToddhdexTa

7.1.3

VpaBHenne OiHmTelHA 118 QoTodddekTa.
«Kpacnas rpanuna» gorosppexra

714

Jasnenue ceera. OnbiTel I[1.H. JIeOGeneBa

7.15

XUMHYECKOe NeHICTBUE CBETA

7.1.6

721

7.2.2

7.2.3

724

TexHuueckue yCTpoiicTBa: (hoTOdIEMEHT,
(dboTomaTYNK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo
MCCIIeIOBaHUIO CTpoeHusl aTroma. [ImanerapHas
MOJIENTb aTOMa

IToctynarer bopa. HM3nydeHue u IOIIIOLICHUE
(GOTOHOB TpU MEpexoje aTomMa C OJHOrO YPOBHS
SHEpruu Ha Apyroil. Bunbsl cnektpoB. Cnekrp
YPOBHEW 3HEPrUU aTOMa BOJIOPOJA

BosHoBbIE cBoOMcTBa wactuil. Bomubel ne bpoiis.
KopmyckynspHo-BonHOBON nyanusm. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIIAX

CrioHTaHHOE U BBIHY)KJIEHHOE  HU3JTTy4YEHHE.
YcTpoiicTBO M IPUHIIMI PabOTHI JIa3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIBHBIN aHAJIN3
(CTIEKTpOCKOT), J1a3ep, KBAHTOBBIN KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue
JIMHENWYaTOro CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Mertoabl HaAOIIOICHUS u pPETUCTpALNH




SJICMCHTAPHBIX YaCTHUI]

7.3.2

OtkpeiTHe pagnoaktTuBHOCTH. OnbITH Pesepdopaa
[0 ONpEACNEHUI0 COCTaBa  PAJUOAKTUBHOIO
m3nydeHuss. CpoiictBa anbda-, Oera-, ramma-
u3iydeHus. BrnusHue panoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OtkpbiTHE TpPOTOHAa W HeWTpoHa. HykionHas
Monenb sapa leiizenbOepra — MBaHeHko. 3apsin
anpa. MaccoBoe uuncio siapa. M3oTomnbl

7.3.4

Anbda-pacnian. DNEKTPOHHBIM W TO3WTPOHHBIN
Oera-pacma,. ["amma-n3nyuenue. 3aKoH
paZi0aKTUBHOTO pacmaja

7.3.5
7.3.6

DHeprusi CBSA3U HYKJIOHOB B siipe. SlaepHbIe CHITBIL.
JledexT macchl sapa

Snepubie peakuuu. [leneHne u CHHTE3 sSep

7.3.7

SAnepuenii  peaktop. TepMmosinepHBIi  CHUHTES.
[TpobnemMbl U MEPCHEKTUBHI SIECPHON IHEPTETHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YIHEPTETUKU

7.3.8

7.3.9

DneMeHTapHble 4yacTuilbl. OTKpPBITUE IMO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHudyeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, arToMmHasi 6omOa

7.3.10

[Tpaktuyeckue pabotel. MccrnemoBaHue TpeKoB
gacTull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipkue 3BE3BI,
IJIAHETBI, UX BUIUMOE JIBHIKCHHE

Conneunas cucrema. IlnaHeTbl 3eMHOM TpyIIIBI.
[InaHeThI-TUTAaHTBl U WX CIYTHHUKHU, KapJIUKOBHIE
mIaHeTel. Manbie Tena COTHEYHON CUCTEME]
Connne, ¢orochepa u armochepa. ConHeunas
aKTUBHOCTD

8.4

NcTounuk sHeprun CosiHIA U 3BE3]T

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TeMIreparypa, nx
B3aMMOCBs3b. [lnarpaMma «CHeKTpajbHbIA KJ1acC —
CBETHUMOCTB). 3BE3IBI TJIaBHOH
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY ans 3BE31 rJIaBHOM
ITOCJIEIOBATEILHOCTH

##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
COBpeMeHHLIC Hp@I[CTaBJIeHI/IH 0 HpOI/ICXO)K,ZLeHI/II/I
u 7Bororuu CosHIIa U 3BE311. DTabl JKU3HU 3BE3

8.7

Mineunsiii [Tyt — Hama [Nanaktrka. CnupanbHas
cTpykTypa ['anakTuku, pacupeneiaeHue 3BE3/, ra3a
n neu. Ilonmoxkenme m  aBrxenue CoiHIAa B
I"anakTuke. [1nockas u cheprudeckas MoaCUCTEMBI




I'amaxkTukn

8.8

8.9

Tunel ramaktuk. PanuoranakTuky W KBasaphbl.
YEpHble AbIPHI B sipax rajgakTUK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u pagnyc
Bcenennoit, Teopust bosbimoro B3peiBa. Mogaenb
«ropsiuert Beenennoi». PenukToBoe u3inyyeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoi.
MeraraiakTuka. Hepeménneie poOIeMbI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHHSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS
(mportecchbl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

Brnagenne ocHOBomomararonuMu — (U3MYECKUMU  TIOHATHUSMU |
BEJIMYMHAMU, XapaKTEePU3YIOIUMU (HU3HUECKUE TPOIECChHI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOMHAMHUKH,
JIEKTPOJMHAMUKH, KBAHTOBOW (DM3HMKH JUIsl aHAIM3a U OOBSICHEHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3inyaTh YCIOBHS
(rpanunbl, 00JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIOJIb30BAHUSI YAaCTHBIX 3aKOHOB, AaHAJIM3UPOBATh (PHU3UUECKUE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHHS,  3aKOHBI H
3aKOHOMEPHOCTH

ChopMupOBaHHOCTE yMEHHUS pa3InyaTh YCIOBUS MPUMEHUMOCTH
MozeNel (pU3NYECKUX TEN U MPOIIECCOB (SIBJICHHH)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHON (PU3MUYECKOW MOJENIbI0: Ha OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 3a7jaul, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MAaTE€MaTUYCCKUX MCETOJ0B PCHICHUA 3adad, IMPOBOJUTDH paCLIéTBI Ha
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UpPOBaTh pe3yJbTaThl U
KOPPEKTHPOBATH METOABI PEICHUA C yLIéTOM IMOJIYUYCHHBIX
pe3yIabTaTOB

Pemarp xadecTBeHHbBIE 3ajaud, TpPeOyroIIMe MPUMEHEHHS 3HAHUN U3
Pa3HBIX PA3ENIOB IIKOJLHOTO Kypca (U3HWKH, a TakKe WHTErpaluu
3HAHUN M3 JIPYTUX MOPEIMETOB €CTECTBEHHOHAYYHOTO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)KJIEHUW C ONOpod Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS

Bnanenue OCHOBHBIMHU METOAaMHU HAy4YHOT'O MO3HAHMUA,
UCTIOJB3yeMbIMH B (U3WKE: TPOBOJIUTH TMPSIMBIE M KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJbHBIA CIIOCOO
W3MEPEHHUsT U WCIIONB3Ysl W3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
U3MEPEHUH, MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (U3NUECKUX
BeIMYMH C WCIOJB30BAHUEM TMPSAMBIX HW3MEPEHUH, OOBICHATH
MOJTyYeHHBIE PE3YJbTaThl, UCIONb3Ys (PU3UUYECKHE TEOPUHU, 3aKOHBI U
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cOOMIONATh MpaBmiia 0€301MacHOTo Tpyaa
IIpU MPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOIO AKCIEpUMEHTa U
y4eOHO-HMCCIIeI0OBATENbCKOM  IEATEIBHOCTH  C  HCIIOJIb30BAaHHEM
UUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO
o0opyoBaHUs

ChopMHUpOBAaHHOCT,  YMEHHUW  aHAJIM3UpPOBaTh H  OIICHUBATH




MOCJEICTBHUS OBITOBOM M IPOM3BOACTBEHHOMN JIEATEIILHOCTH UYEJIOBEKa,
CBSI3aHHOU C (PM3MYECKUMH TPOILECCAaMH, C MO3HMLUN IKOJOTHYECKOU
0€30I1aCHOCTH; IIPECTaBICHAN 0 paloHaIbHOM
IIPUPOAONOIB30BaHNY, A  TaKkKe  pasyMHOM  HCIIOJIb30BaHUU
JOCTMKCHUM HAYKM W TEXHOJOTMM JJIs JaIbHEHIIEr0 pa3BUTHSA
4eJI0BEYECKOro 00I11ecTBa

OBnagenue pa3nTUYHBIMH crocobamMu  paboTel ¢ HH(pOpMaIuen
(GU3MUECKOTO  COAEpXKaHMUS C  HCIIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUNH KPUTUYECKOTO
aHaJIM3a ¥ OLIEHKH JIOCTOBEPHOCTH MOIy4aeMOoil HHPOpMaIu

10

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATaoIIne
ACTPOHOMHUYECKHUE TIOHSATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3/aX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHYeCKOW cpejie; JBUKEHUS
HeOECHBIX TeJ, IBOIOINH 3BE3 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 110

OU3UKE
Kox Kox .
IIpoBepsieMblii 21eMeHT coaepsKAHUS
pasaeja/TeMbl | 31eMeHTa
1 MEXAHHKA
11 KHUHEMATUKA
111 Mexanndeckoe IBIDKeHHE. OTHOCHTENBPHOCTh MEXaHH4eCKoro IBrkeHHs. Cucrema
o otcuéra
MarepuanbsHas TouKa.
TpaeKTOpHL
Eé€ pamuryc-pekTop:
Fr)=(x(rh v{r)=(r), AF
TpaeKTopIIs, r
1.1.2 nepeMereHie: I3
AF =7 (ty)—r(t))=r, -1 =
=(Av,Av,A2),
OyTh.
ClIo/KeHIIe nepenMeleHii:
N =0+
CKOpOCTh MaTepPHATBHO TOUKH:
. Ar .,
o=—oy =¥F=(u,.,.,).
Al |y '
Ax ; . .
v, =— =X,, @aHAJIOTIMYHO v, =Y,, V.= CZ,.
1.1.3 At |y, .0 ‘
CnoxeHue cxopocrei‘x: O,=0,+0,.
Beruncienne nepeMenieHHA H IMyTH MAaTEPHAIBHO TOUKH MPH
NPAMOIHHEHHOM JBIKSHHH BIOIIb OCH X M0 rpaduKy 3aBHCHMOCTH v (t)
. _ Ao .,
YCKDPEHIIE MATEPHATBEHOI TOYKIL: 4 = — =u, = [Hl. N ] -
Af |y
1.1.4
'&L:;. r r or
a = =(v,),". aHANmOTI4HO a, = (v, )", a.=(v.)"
ﬁr T L L T -’ - = 4F
At
PaBHOMEpHOE NpAMONTUHENHOE ABUKEHUE!
115 x(t) = xg + vyt
v, (t) — vg, = const
1.1.6 PaBHOYCKOpEHHOE MPSIMONMHEIHOE JBUXKEHUE:




at

x(t)=x,+u, t+

v(t)=u, +at

a. = const

UJE.T - Lﬁl:r = EH.T [Il _I]]

=
ITpn JBIDKEHII B OIHOM HAIIPABICHIIN B S=_L1_ 2.
pII OB ITH p oOyIE 5 3 ¢
CBoboxmHOE maieHue. Y CKOpeHHe CBOOOIHOTO MaICHUSI.
Vi lg UO
Yo o
0 Xo (
JIBmxeHue Tena, OpOILIEHHOTO IO/ YIJIOM 0L K TOPH30HTY:
[.r{f} =X t Uyt =2, tUycosa-f
gr . 2
117 \[J'{f}=:l.',:,+{),:,1.f+—'1 =:I.',:,+U,:,51ﬂ0‘.-f——gf
’ 2 2
v (t)=u, =u,cosa
v.(t)=v,, +g1f=v,sina— gt
g.=0
g =—g= const
KpusonuneitHoe nBmxenue. [[BrxeHre MaTepuagbHON TOUYKHU MO OKPYKHOCTH.
YrnoBasg u TUHEHHAas CKOPOCTHh TOYKH:
v = wR
IIpu paBHOMEpPHOM JABHKESHHUU TOYKH MO OKPYKHOCTH
2
118 w = T = 2mv
IleHTpOCTpEMUTENHHOE YCKOPEHHE TOUKH:
v? 5
Qe = =@ R
[TosHOE yCKOpEeHHEe MaTepHAIbHON TOUKH
1.1.9 TBépaoe Teno. IlocTynarensHOe U BpallaTesIbHOE ABMXKEHHUE TBEPAOIO Tena
1.2 JUHAMUKA
121 Wuepunaneusie  cucremsl  orcuéra. Ilepsbiii  3akoH  Herotona.  IIpunnun
- OoTHOCHTENbHOCTH [ ammes
Macca Tena. [InoTHOCTh BelecTBa:
122

©
I
<13




Cuna. IlpuHnun cynepno3unuu Cui:

ABHOJIEICTB — Fl + F2+' -

123
F,
Bropoii 3akon HetoToHa: 111 MaTepuansHoit Touku B UICO
Fl = ma1
1.2.4 Ap = FAt
pu
F = const
-
Fi.? F, 21
1.25 .
Tperuii 3akoH HproTOHA [U1s1 MAaTEPUAIIBHBIX TOUYEK:
Fi = =Fp
3aKOH BCEMUPHOTO TATOTEHHSA: CHIIbI IPUTSDKCHNS MEXKIY TOUCIHBIMI MacCcaMy PaBHEI
m;m,
F=G 72
Cuna Tsoxectu. LleHTp TsHKeCTH Tenma. 3aBHCHMOCTH CHIIBI TSIKECTH OT BBICOTHI N Han
126 MOBEPXHOCTHIO TUIaHETH! paanycoM RO:
GMm
mg=-——-
Ry +h)?
Cuna ynpyroctu. 3akoH 'yka:
1.2.7 F, = —kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuia TpeHUs! CKOJIbKEHUSI:
F, = uN
128 w =k
Cuna TpeHus IOKOS:
E, < uN
KoadpduumenT tpenuns
JlaBienue:
F
1.2.9 p= 2
S
13 CTATUKA
A
131 F
MOMEHT CHIIbI OTHOCHTENILHO OCH BPAILEHHUSI:
M| =Fl, roe | — meyo cunel F OTHOCHTENBHO OCH, MPOXOIsIed yepes Touky O
NEepHEeHANKYIISIPHO PUCYHKY
Lentp macc tena. LlenTp Macc cucteMbl MaTepHaIbHBIX TOUYEK:
” mlrl + mzrz +- ..
rL[.M. =
ml + mz +- ..
1.3.2
B oHOpOIHOM I10JIE TSKECTH
(g = const)
LIEHTP MAacc TeJla COBMAJIACT C €ro LIEHTPOM TSHKECTH
1.3.3 VYcnosust paHoBecust TBEpaoro tena B UCO:




[M,+M,;+...=0
\[F]+F1+...=D

1.34 3axon ITackais

JaBnenue B xxuakoctu, nokosuieiics 8 MCO:
135 P =po +pgh

3akoH Apxumena:

F Apx = B BBITECH
136 €CJIH TEeJIO | KUJIKOCTh NokoATca B UCO, to
F Apx = bg [/BbITeCH
YcmoBue maBaHus Tl
1.4 3AKOHBI COXPAHEHU S B MEXAHUKE
WMnynbec MaTepuaabHON TOUKH:
14.1 p=mv
HNmnynbe cuctemsl Ten:
1.4.2 p=p; +p+..
3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
B UCO
Ap = A(pl + p2+ . ) = FlBHeIHHAt + FZBHemHAt+' -
B UCO , ecou
1.4.3 - - -
Ap =A(p; +py+...) =0
ecl
FlBHemH + FZBHeLUH+' = 0
PeakTuBHOE IBIKEHNE
1.4.4 A7 X
Pabora cribl Ha MaOM TIEPEMEIICHHH
;{=|ﬁ'|- |A7|- cos a.=F, - Ax
75 F
1.4.5 5

MOoOIIHOCTD CHIIBI:
€CJIH 32 BpeMs
At




At
pa60Ta CHJIbI UBMCHSCTCA Ha , TO MOIIHOCTH CHUJIbI
AAd
P=—0 =F-p-cosa
ﬂf Ar—

1.4.6

14.7

148

Kunernueckas OHEPIrusd MaTepI/IaHI)HOﬁ TOYKH:

3aKoH M3MEHEHH KHHETHIECKOW YHEPTUHU CUCTEMBI MaTepHalbHBIX Touek: B ICO
AExua=Al + A2 + ...

HOTCHHI/IaHBHaFI OHEPIrusi:
JJI1 IIOTEHIUAJIBHBIX CUJT
A12 = ElrmTeHu - EZHOTeHu_= AEnoreHu
HOTeHI_[I/IaHI)HaH 3HepFI/I§I MaTepHaHBHOﬁ TOYKU B OHHOpO[[HOM I10JIC TAXKCCTHU:
EHOTeHu =mg h
[MoTeHnuanbpHas SHEPrUs ynpyro neopMHUpOBaHHOTO Teja:

kx?
E =

MOTEHI 2

3aKOH U3MEHEHHS U COXPaHEHUS MEXaHUYECKON SHEPTHH:

Euex = Bsm T EIIGT\BHII-
B IICO AE,x = Agcex nenoresm. cas
B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

15

MEXAHMWYECKHWE KOJIEBAHUA U BOJIHBI

151

apMoHnueckue KoyebaHHs MaTepHalbHOW TOYKH. AMIUIUTYIa W (asza KoieGaHMH.
Kunemarngeckoe onvcanue:

x(f) = Asin| ot +9,)

v () =x/.

a(=(v ), =—ox)=a +ox=0.
IJIE X - CMEIEHHUE U3 PABHOBECHSL.
JuHamMuueckoe onucaHue:
ma, = —kx,
e
k = mw?
OTO 3HAYUT, YTO
F, = —kx
DHepreTyeckoe OMucaHue (3aKOH COXPAHEHHS MEXaHUYECKON SHEPTUH):
Bl Bl T Bl
mu . s omu kAT

2 2 2 2

CBsi3b aMIUTUTYABI KOJICOAHUIM CMEIICHUS MATCPUANLHOW TOYKUM C aMIUIUTYIaMH
KoJIeOaHni e€ CKOPOCTH B yCKOPEHUS:

Upee =04, =04

15.2

ITepuon u yacToTa KoJIeOaHMI:




153

154

155

2 1

@ v
Hepnou MaJIbIX CBO60[[HI>IX KOJ'Ie6aHI/II71 MATEMAaTHUYCCKOTO MasATHHUKA.
IF=2m |—
E

[Tepron cBOOOHBIX KOJIEOaHMIT TPYKUHHOTO MasiTHUKA!

m
T=2n|—

Brinyxnenssle kosebanus. Pesonanc. Pe3onancHas kpuBas
Ionepeunsle 1 poOabHBIE BONHBL. CKOPOCTH PACIPOCTPAHEHUS U AJIUHA BOJHBI:

v
A=vT =—
v

Wnrepdeperuns u audppakiys BOJIH
3Byk. CKOpOCTbh 3ByKa
MOJIEKVYJISIPHAS ®N3UKA. TEPMOJAMHAMUKA

2.1

211

MOJIEKYJISIPHA S ®U3UKA

MO,Z[@J'II/I CTpOCHUSA Ta30B, )KHZ[KOCTeﬁ n TBépI[BIX TECII. HYCTL TSPMOJANHAMHNYICCKAA

cuctema (Tesio) coctouT u3 N 0IMHAKOBBIX MOJIEKYJ. Torja KOJTU4ecTBO BEIIeCTBa
N m

vV=—=—
Ny, u
rae

N, —gmcio ABoraapo, m — mMacca CUCTEMSI (Telna),
U — MOJISIpHasi Macca BelecTBa

212
213
214

TermoBoe IBIKEHHE ATOMOB M MOJIEKYJI BEIIECTBA
B3aumoielicTBUE YacTHIL] BELLIECTBA
Juddysus. BpoyHoBckoe nBuxkeHnE

215

216

Mogens naeanbpHoro raza B MKT

CBsi3p MEXIy MHaBICHHEM M CpelHed KHHETHYeCKOM DSHEepruei MoCTyNaTelbHOTOo
TEIUIOBOTO ABMKEHMS MOJIEKYJ HAEaIbHOTOo rasza (ocHoBHoe ypaBHeHne MKT):

1 (me*) 2 —
p=-myw'="n-| —=—|=n-g__
|2 )73 e

rae M0 — macca ofIHOI MOJIEKYJIbI,

- KOHICHTpAusa MOJICKYJI

217

AbcommoTHas Temnieparypa: T =t +273K

2138

CBs13b TEMIICpATypbl Trasa coO cpez[Heﬁ KHHETHYECKOU 3Hep1"I/I€I71 MOCTYyNnaTeJIibHOTO
TCIJIOBOT'O ABUKCHUS €TI0 MOJICKYII:

{ 2
L P
\ 2

TOOeTT

2




2.19

VYpasuenue p = nkT

Monens ueanbHOTO Ta3a B TEPMOIUHAMUKE:

(Vpaprenne Merrireera — Kiareifpora
| BEIpeKeHHe U1 BHYTPEHHEH 3HEPIHH

VpaBHeHHe MeHneneeBa — KianeiipoHa (IpHMeHIMEBIE (op

JAIICI):
m RT
pV=""RT =vRT =NkT, p=P"2
2.1.10 H H
BLTPEH{EHII'E AT BH}-’TPEHHEﬁ IHEPTIII 0OJHOATOMHOIC HIICaIbHI
rasa (l'IpIII!'.-i'EIEIIIMHE @DPLILT BHJI[ICII}Z
-3 3 3m 3
U==VRT ==—NkT ==—RT =vc T ==pV
2 2 21 2
3akoH JlanbTOHA 7S TABJICHUS CMECH Pa3peKESHHBIX ra30B:
2111
P =D + D2 +...
N3omporieccrl B pa3pexeHHOM Ta3e ¢ MOCTOSHHBIM 4ncioM MoJiekya N (¢ TOCTOSTHHBIM
KOJIMYIECTBOM BEIIECTBA V):
nzotepma (T = const): pV = const,
n3zoxopa (V = const):
P_ const
T
n3obapa (p = const):
2.1.12 14
T= const
I'paduueckoe npencrasnenue nzonponeccos Ha PV-, pT- u VT- anarpammax.
OO0OBbeMHEHHBIN ra30BbIi 3aK0H:
pvV _ .
= cons
JUTSL TOCTOSTHHOTO KOJIMYECTBA BEIIECTBA V.
HaceieHHsle W HeHachlleHHBIE Taphl. KadecTBeHHas 3aBUCHMOCTH IUIOTHOCTH U
2.1.13 JABJICHUS HACHIIICHHOTO TMapa OT TEMIepaTypbl, HX HE3aBUCUMOCTh OT 00BEMa
HACBHIIIIEHHOTO TTapa
Bnaxunocts Bo3nyxa.
OTHOCHUTEJbHAS BIAXXHOCTb:
nmapa T nmapa T
2114 b= Prapa (1) Prapa(T)
pHaCLIHIl'lElpa (T) pHaCLILIIl'lElpa (T)
2115 M3MeHeHHe arperaTHbIX COCTOSHHI BEIECTBA: HCIApPEHUE M KOHICHCALMUS, KUIICHHE

SKMIKOCTH




2.1.16

H3menenne arperaTHbix COCTOSIHUI BCLICCTBA: IJIABJICHUC U KPUCTAJJIN3ALIUA

2.1.17 IIpeobpa3oBanune SHEpTHH B (ha30BBIX MEPEX0aX
2.2 TEPMOJAMHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIepaTypa
222 BuyTpennss sueprus
223 Temonepenaya Kak croco0d W3MEHEHUs BHYTPECHHEH dHEprin 0e3 COBEpIICHUs PabOTEhI.
o KonBeknust, TemonpoBOAHOCTh, U3JIy4EHHUE
Konn4ecTBO TEIUIOTHL.
VY nenpHas TEMII0EMKOCTh BEILLIECTBA C:
224
Q = cmAT
VY nenpHas TemioTa napoobpasosanus L: Q = Lm.
2.2.5 VaenbHas TermnoTa miasiacHus A Q = Am.
VY aenpHas Terwiota cropanus Tomimsa g: Q = qm
DneMeHTapHas paboTa B TEPMOTUHAMUKE:
2.2.6 A = pAV
Brrunciienue paboTsl o rpaduky mpoiiecca Ha PV-auarpaMmme
IlepBblii 3aK0H TEPMOIUHAMUKHU:
Q12 =AUy, + A1, = (U, = Uy) + Ay
297 Anunabara:
Q12 =0= A4y, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akoH TepMonuHaMuku. HeobpaTumsle mporeccsl
IIpuniune! aeiictBus ternoBbix MamuH. KIT/:
2.2.9 o o o
MaxkcumanbHoe 3Hadenne KI1J[. [{ukn Kapwxo:
T .. —-T T
. HIATP T
2.2.10 Max 1 = T gappe =T—=1_Tﬂ
HATP HATP
YpaBHEHHE TEIUIOBOTO OanaHca:
3 OJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE I10JIE
31.1 OnexTpu3anyst Tenl W e€ MpOsABICHUSA. ODJeKTpudecknil 3apsan. JlBa Buma 3apsaa.
o DIeMEHTAPHBIA INEKTPUUECKUHN 3apsi1. 3aKOH COXpPaHEHHS dJICKTPUUIECKOTO 3apsiia
Bsaumopelictue 3apsinoB. Todyeunsle 3apsabl. 3akoH Kymnona:
B OJTHOPOJHOM BEIICCTBE C JUIICKTPUICCKON MPOHUIIAEMOCTHIO
£
3.1.2
F= k|{?1|- |:}: __1 | '1"_;"1
&r” 4mes, 17
3.13 Onekrpuueckoe noie. Ero geiicTBre HA dJIEKTpHUUECKHE 3apsiibl
Hanps:x€HHOCTB 2JEKTPUUECKOTO TOJIS:
314 ” F

qnpoGHL}ﬁ




ITome Toueunoro 3apdanaa:

q
E, = kr_2
OTHOPOJIHOE TIOJIE:
E = const.

KapTuns! nuHuN HanpsHKEHHOCTH 3TUX HOJEH

[ToTeHIMaIbHOCTE MEKTPOCTATHYECKOTO MOJIS.
Pa3HOCTh NOTEHINAJIOB U HANIPSDKECHHE!

A1z = q(P1 — ¢2) = —qA¢ = qU.
[ToTeHnMaIbHAS SHEPTHS 3apsiia B JIEKTPOCTATHISCKOM II0JIE:

W =q¢
315 A=-AW
o [ToTeHuuman 351eKTpOCTaTUYECKOTO MOJIS:
" w
q
CBsi3p  HampsDKEHHOCTH TOJIE W Pa3sHOCTH  TOTEHIUANOB Ui OJHOPOIHOTO
anekTpocTatuyeckoro mosst: U = Ed
[TpuHIMI Cyneprno3uIuH dIEKTPUUECKUX TOJeH:
3.16 E=E +E+.., = +¢o+.
[TpoBOTHUKY B AIIEKTPOCTATUICCKOM ITOJIE.
VYcnoBue paBHOBECHS 3aps/I0B: BHYTPH IIPOBOIHUKA
3.1.7 h
E-=0
BHYTPH U Ha TOBEPXHOCTH MPOBOJHUKA (® = CONSt
318 JVDIEKTpUKH B AJEKTPOCTATHYECKOM Tone. JIMdJieKTpudueckas MpPOHHIAEMOCTh
- BEIIECTBA €
Konzaencarop. 1eKTpoEMKOCTh KOHJIEHCATOPA:
c=1
U
3.1.9 DNEeKTPOEMKOCTD TUIOCKOT0 KOHJIEHCATOpa:
£€yS
= P = &(C, 0
[MapannensHOE COeAMHEHNE KOHICHCATOPOB!
q=q: + q2+...,U1 = Uz =---anapaJm - C1 + C2+
[TocnemoBarenbHOE COEMHEHNE KOHACHCATOPOB!
3.1.10
U=U,+U ! ! + ! +
=U; 2o, q1 = Qg =..., =—+—+..
Cnocn Cl C2
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa:
U cu? 2
3.1.11 C=q_=_=q_
2 2 2C
3.2 3AKOHBI IIOCTOSHHOI'O TOKA
Cuna Toka:
1=2q
3.21 At At
[Mocrosuusii Tok: | = const
Jlist mocTostHHOTO TOKa ( = It
322 YCnoBuS CyIecTBOBAHUS AIEKTPHYECKOTO TOKA.

Hamnpsoxerne U u DJ1C E




3.23

3akon OMa Jui ydacTKa Lemnu:

I_U
"R

3.24

OJNEeKTPUYECKOe  CONPOTHBICHHE. 3aBHCHMOCTh  CONPOTHBICHHS  OZHOPOIHOTO
MPOBOJIHHUKA OT €T0 JUTMHBI M CEUCHUs. Y ICIIbHOE CONPOTHBIICHHE BELIECTRA.

l
R=p§

3.2.5

Uctounuku Toka. 9JIC uCTOUHMKA TOKA:
A

E _ CTOPOHHUXCHII

q
BHyTpeHHee COIIPOTUBJICHHUC NCTOYHHKA TOKaA

3.2.6

3axoH OMa a7 moyiHOM (3aMKHYTOH) anekTpuueckoi nienu: E = IR + Ir, oTkyna

Rr

E.r
= R

3.2.7

3.2.8

3.2.9

Hapaﬂneanoe COCIMHCHUC ITPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 4 1 +
Rnapann Rl R2 ”
TlocnenoBaTenpbHOE COSUHEHNE TIPOBOJHUKOB:
U=Ul+U2+ .., 11=12=.,

Rl'lOCJ'l = R1 + R2+. .

Pabora sanektpuueckoro Toka: A = [UL.
3akon [xoyns — Jlenna:
Q = I’Rt
Ha pesucrope
2

U
R:Q:A:IZRt:IUt:?t

MOHIHOCTB QJICKTPHUUICCKOI'O TOKA:

Ad
P=— =IU

AT a0

TemnoBas MOIIHOCTbD, BbIACIIIEMas Ha pE3UCTOPE:
5

P=PrR=Z v
R

MOHIHOCTB HCTOYHHKA TOKA:

Mﬂ‘l’m’[
PEz—' =H

Aty 0

3.2.10

CBOOOMHBIC HOCHTEIHM OJJCKTPUYCCKUX 3apsiiOB B MPOBOJHHKAX. MEXaHU3MEI
MIPOBOJAMMOCTH TBEPIBIX METAJNIOB, PAacTBOPOB W PACIUIaBOB JJIEKTPOJIUTOB, Ta30B.
ITonynpoBoauuku. [lonynpoBOAHUKOBBIN AUOA

3.3

MATHHUTHOE IIOJIE

331

MexaHuueckoe B3aUMOJICHCTBUME MArHUTOB. MarHutHoe mosie. BexkTop MarHuTHOU




3.3.2

3.33

WHOAYKIWU. HpI/IHHI/IH CYNepno3numu MarHuTHbIX IOJICH:

B = Bl +Bz+...

JlvHAM MHIYKIUA MarHUTHOTO mond. KapThHa TMHMHA WHAYKIMH MAarHATHOTO TIOJA
MOJIOCOBOT'O ¥ MOJIKOBOOOPA3HOT0 MOCTOSTHHBIX MArHUTOB
OnpIT Opcrena. MarauTHOe Tolie MPOBOMHHUKA C TOKOM. KapTwHa NTHHUN WHIYKITHH
MarHUTHOTO TIOJI1 UIMHHOTO TIPSMOTO TIPOBOAHHWKA ¥ 3aMKHYTOTO KOJBIIEBOTO
MIPOBOTHIKA, KATYIIKH C TOKOM
Cua Ammepa, e€ HanpaBJICHHE W BEJTHIUHA:

F, = IBlsina
T/Ie 0L — YTOJI MeXIy HalpaBlICHHEM IPOBOIHUKA U BEKTOPOM

3.4

34.1

3.34

34.2

Cuna Jlopenna, e€ HanpaBJICHNAE U BEIUIINHA:
Frop =1 q | vBsina
I'JIe 0. — YTOJI MEXKAY BEKTOpaMHU
JIBI/I)KCHI/IG 3ap;1>1<eHH0171 YaCTUIIbl B OTHOPOAHOM MAaroHuTHOM I10JIE
OJIEKTPOMATHUTHAS MHAYKIA

IToTok BCKTOpa MarHUTHOH HHAYKOHWU:
® = B, S = BScosa

SIBneHue 31aeKkTpoMarauTHON nHAYKIuu. OJC HHIyKIH

3.4.3

3aKoH 3JeKTpOMarHuTHON uHAykuuu dapanes:

AD
E :—E :—(IJ'}
A=

344

345

9/IC HEAYKIHH B OPAMOM IPOBOJIHHKE JTHHOH |, IBIbKymeMca co
cxopocteio ¥ (V L [) B omHOpOmHOM MarsmTHOM none B: |E;| = Blveosa
. TAS 0. — YTl MSEIY BeKTopoM B B HOpMAansro /i K INIOCKOCTH, B

KOTOPOH JIeKaT BEKTOpEl [HY ; ecmm [ L B.uv 10 |E;| = Blv

IIpasuno Jlenna

3.4.6

(]
HHIYKTHBHOCTE: L = T mwm @ =LL

Camonsaykuusa. S/[C caMOHHIYKIIHH:

3.4.7

SHCpFI/ISI MAartvTHOT'O MOJIA KaTYIIKU C TOKOM:

W_uz
L=

35

OJIEKTPOMATHUTHBIE KOJIEBAHU S 1 BOJIHBI




KonebarenpHblil KoHTYp. CBOOOIHEIE IEKTPOMArHHTHEIE KOJTeOaHHA B
H/IealbHOM KoJTe0aTelIbHOM KOHTYpe:

fq[ 1) =G, Sin( O +@p)

35.1 ’
]I[r) =q, =y, cos(ot+@,)=I__ cos(wt +q,)
®opmyna Tomcona: I’ =27V LC | oTkyna @ = =__1 _
r ILC
CBA3b AMILTHTYIBI 3apiAla KOHIeHCaTopa C amnnmy;[oi‘l CHJIBI TOKa IIpH
cBOOOIHBIX AMEKTPOMArHHTHBIX KoJeOaHMAX B HnaeaJlbHOM
KonebaTeIbHOM KOHTYpe:
= Lo
qm:.x -
®
3aKOH COXpaHEeHHUs SHEPTUH B HU/ICATLHOM KOJieOaTeIbHOM KOHTYpE:
3.5.2
353 BrIHY>KI€HHBIE 3JIEKTpOMarHUTHbIE KojeOanus. Pezonanc
IepemenHsblii TOk. [Ipor3BOICTBO, epenaya U HOTPeOICHHE MEKTPHIESCKOI IHEPI UK
ol »l pl 7
354 cuU? LI° CU I
+ = o = X — const.
2 2 2 2
CBoiicTBa  JJEKTPOMArHMUTHBIX  BOJH. B3aumHas  opueHTanuss BEKTOPOB B
9JIEKTPOMAarHUTHOU BOJIHE B BAKyyMe:
355 >
E1lBlc
356 [lIkana 3MEKTPOMArHUTHBIX BOJH. [IpUMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE H
o ObITY
3.6 OIITUKA
36.1 IIpsimonuHeliHOE pacnpocTpaHEeHUE CBETa B OJHOPOAHOU cpezae. ToyeyHBIH MCTOUHHK.
o JIyd ceta
3aKOHBI OTPKEHUS CBETA.
a=p
a
3.6.2
alp
VPP aed
3.6.3 IoctpoeHnue M300paXKeHuUil B INIOCKOM 3epKaJie

3.6.4




3aKOHBI MpCJIOMJICHUA CBETA.

IIpenomieHue cBera:
n;sina = n,sing.

AOCOIIOTHEIN IIOKA3aTelhb MPCIIOMJICHUS:

c
Nage =
OTHOCHUTENBHBIA TOKA3aTENb TIPEIIOMIICHHUS
n, "
n = — = —
OTH nl vz

Xox my4el B IpU3Me.

V= Vg . My =7t

e

CooTHOIIICHHE YaCTOT U COOTHOIIICHUS JUIMH BOJIH IPU NEPEXOAC MOHOXPOMATHYICCKOIO
CBCTa 1UCPe3 I'paHUIly pa3jcya ABYX OIITUYCCKUX CPCA:

nH,<mn )

h
3.6.5 Cup
IlonHoe BHyTpeHHEE OTpaskeHHE.
IpenenbHBIIN yroi HOJHOTO BHYTPEHHETO OTPAsKEHHS:
, 1 ny
Sinay, = —=—
L n
ColOuparoniyie W paccenBarolyie JIWH3bL. ToHKas nuH3a. DOKyCHOE paccTosHHE W
ONTHYECKasl CHJIa TOHKO JIMH3BIL:
3.6.6 1
D=~
®opMyJia TOHKOH JIMH3BIL:
1 N 1 1
d f F
VYBenuueHue, 1aBacMoe JIMH30M:
L_h_1fl
“H d
d N
3.6.7 iy
H
F
L
N0 h
N
B caydae pacceuBaromieil TMH3bL:
1
3.6.8 D0 = F = 50’




h_If1

H d
Xon Jiydya, OpomIeauIero JUH3Y Mo MPOU3BOJIbHBIM YIJIOM K €€ rIaBHOM ONTHYECKOM OCH.

[MTocTpoeHne n300pakeHUH TOUKK M OTpE3Ka MPsIMOIl B COOMPAIOIINX M PACCEUBAIOIINX
JIMH3aX U UX CUCTeMax

3.6.9 doroanmapaT Kak onTHIecKuid mpubdop. ['1a3 kak onTudeckas cucreMma

WNurepdpepernns cBera. KorepeHTHbIE UCTOYHHUKN. Y CIIOBHS HAOMIOAECHUS MaKCHMYMOB
U MHHUMYMOB B HHTEP()EPEHIMOHHON KapTHHE OT IBYX CHH(]A3HBIX KOT'€PEHTHBIX

HUCTOYHUKOB!
A
36 MAKCIIMYMEI — A=2m - m=0*x1.£2 3
v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .
Judpakmus csera. JudpaknuoHHas pemérka. YCIOBHE HaONIONCHHUS TIJIABHBIX
MaKCHMYMOB TIpH HOPMaJIbHOM I1aIecHHH MOHOXPOMAaTHYECKOTO CBETA C JJIMHOW BOJHBI A
36.11 Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucnepcus cBeta
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIN3M
4.1.1 I'nnotesza M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv
®oroHbL. DHeprus GOTOHA:
hc
E=hv = G =P
4.1.2 Nmmnynee ¢potona:
_E hw h
p= c ¢ A
413 ®orodpdexr. Ompiter A.I'. CroneroBa. 3akoHBI poTorddexTa
VYpasuenue Diinmreiina s horoaddexra:
E(j)omﬂa = ABbixoga + Egumax
hc
414 Eporona = hv = =,
2
mv
Ekpmmax = % = eUsarI
JaBnenue cpera.
415 JlaBiieHne cBeTa Ha TMOJHOCTHIO OTPAXAIOUIYyl0 TOBEPXHOCTh M HA TOJHOCTHIO
MOTJIOMIAIOIYO0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [TnanerapHast MOJIeJIb aTOMA
IMocrynarel bopa. M3nydenue u norjomeHre GOTOHOB IPHU MEPEX0/ie aToMa C OJHOTO
YPOBHSI SHEPIUH HA APYTO:
he
4.2.2 hvmn = = |En _‘Em|
Y
423 Jluneiyarteie CIIEKTPHI.

CHCKTp ypOBHeﬁ OHCPIruu aToMa BoAOpoaa:




4.3

~13,69B
E,-——

"

, n=123 __.

Iy

PU3NKA ATOMHOTI'O SAJIPA

43.1

4.3.2

Hyxnonnas mozens siapa ['eiizendepra — ViBanenko. 3apsia sapa. MaccoBoe 4HcIIo spa.
H3oronsl

PannoakTHBHOCTS.
Anbga-pacnan;

A A4 4
X—>5Y+5He

bera-pacnan.
DNEeKTPOHHBIN B-pacma:

A A 0~
X7, Y + je+v,

[To3utpouHsIii B-pacman:
A A Ox , .,
s X—=0Y + jE+ v,

FaMMa—mJIyquHe

433

3aKOH paHOaKTUBHOTO pacraia:
-t
N(t) = Ny * 2T
ITycTs M — Macca paTHoOaKTHBHOTO BelecTa. Toraa
-t
m(t) =mgy * 2T

4.3.4

Snepubie peakuu. [eneHne u cuHTE3 sAAEp




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka; 10 knacc. yriryonerHoe ooyuenue KacesinoB B.A. O6miecTBO ¢ orpaHMueHHON
OTBETCTBEHHOCTHIO «[[PODA»; Axuronepuoe odmiectBo «M3marensctBo «IIpocBemenney
» ®usuka; 11 kiacc. yrmyonenHoe ooyuenue KacesinoB B.A. OG11ecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[[PODA»; Axkunonepuoe obmiectBo «M3aatenbctBo «IIpocBemienue)

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
OOII COO
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

bubmuoreka [JOK



