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2023-2024 y4eOHbIl TO/.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma dakynbTaTUBHOTO Kypca 1o ¢usuke "dusnka — 3T0 MHTEPECHO" Ha YpOBHE
cpemHero ooOmero o0pa3oBaHHsS pa3pa0oTaHa HA OCHOBE TIOJNOKEHUH U TpeOOBaHUU K
pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeNIbHOW MIpOrpammbl, mpenacraBieHHbIX B OI'OC
COO, a Takxe ¢ ydérom enepanbHON pabouell mporpammbl BocnuTaHus u KoHuenuu
npenoAaBaHus ydyeOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
®denepannu, pealu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompexaensier 00s3aTeNbHOE MPEIMETHOE  COJEp)KaHHE,
YCTAQHABJIMBAET PEKOMEH]YEMYIO I0CJIE€A0BAaTEIbHOCTh U3YyYEHHMs] TEM U pa3/eloB y4yeOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
npolecca, BO3PAacCTHbIX ocoOeHHocTed oOydwaromuxesa. [Iporpamma mno ¢usuke gaér
NpECTaBICHUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyyaroimuxcs cpeacTBamMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca ¢Gu3MKM YriayOlEHHOrO YpOBHS II03BOJIAET pPEaIM30BaTh 3a/auu
npodecCHOHAIBbHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
MHTEJUICKTYaJbHBIX WM  TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyYarOmMMCS, KOTOpBIC
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATIEHOCTSIM.

B mporpamme mo ¢u3HMKe ONpeAensioTCs IUIAHUPYEMBIC PEe3yIbTaThl OCBOCHHUS Kypca
¢bu3MKK Ha YypOBHE CpelHero oO0mero o0pa3oBaHUsA: JHYHOCTHBIE, MeETaNpeIMETHbIE,
npeaAMeTHBIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeTo100THYecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JTUYHOCTHBIM, METANpeIMETHbIM U TMPEAMETHBIM pe3ylbTaTaM O0y4aroIuXxcs,
OCBOMBIIIUX IIPOrpaMMy Mo (PU3MKE HA YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBISETCA CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

HporpaMMa I10 3JICKTUBHOMY KYPCY BKJIKOYACT:

- MJAHUpYEMbIE PE3yNbTaThl OCBOCHMS Kypca (DM3MKH Ha YriIyOJEHHOM YpPOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTaThl [0 roJaM 00yueHHs.

dusmka Kak Hayka o HanOoJiee 00X 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHM MPUMEHATh HAYYHBIH METOJ MO3HAHUS IIPU BBITIOJHEHUH UMM YYE€OHBIX MCCIIEA0BAHUM.

B ocHOBy kypca (pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHUs MOJOXKEH Pl UICH,
KOTOPBIE MOYKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHS.



Hoen yenocmuocmu. B COOTBETCTBUY C HEW KypC SBISAETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.

Hoesa zenepanuzayuu. B COOTBETCTBUY ¢ HEH MaTepuas Kypca GU3UKH 00BEAMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoen zymanumapuzayuu. EE peanuzanus npeanojaract UCIoiIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana (GU3NIeCcKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYCCKHMHU, HPABCTBEHHBIMH U 3KOJIOTMYECKUMH MTPOOJIEMaMHU.

Hoess  npuxknaonoii  nanpasnennocmu. Kypc  ¢usuku  yriiyOnéHHOTO  YpOBHSA
IpeIoiaraeT 3HakOMCTBO C IIMPOKHM KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKCHUN
W3YYCHHBIX TCOPHI U 3aKOHOB. [Ipy 3TOM paccMaTpuBaIOTCS HA YPOBHE OOIIHMX MPEACTABICHUIN
U COBPEMEHHbBIC TEXHHUYECKHE YCTPONUCTBA, M TEXHOJIOTHH.

Hoesn IKor0cuzayuu pCajiu3dyCercsa I1OoCPEACTBOM BBCACHUA JBJIIEMCHTOB COJACPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6JI€MaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHHUKHU U TeXHOHOFI/Iﬁ, a TaKXKC O6CY)KI[€HI/I$I HpO6JI€M paloOHaJIbHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
JKOJIOrMYECKOM 0€30IaCHOCTH.

OcBoeHue conepKaHHUsi MPOrpamMMbl SJIEKTHBHOTO Kypca MO (U3HMKE JOJDKHO OBITH
HOCTPOCHO HA MPUHIUIAX CUCTEMHO-/EATeIbHOCTHOTI'O MOAX0/1a.

Boinbiioe BHUMaHUE yIeNseTcsl pelIeHUI0 pacyETHRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI Pacy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aJa4d C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(Gu3nUecKoil MOJENBIO, TO3BOJISIONINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupys IpUMEHEHHE 3HaHUM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIIOTCA 3aJaHusi Ha OOBsICHEHHE/TpeacKa3aHue
OpOTEeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPY)KAOLIEH >KU3HM, TpeOyromue BbiOOpa
(bu3nIecKoil MOIeNH ISl CUTYalliy TPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusiMu PI'OC  COO k  MarepuanbHO-TEXHHUYECKOMY
o0ecneyeHn0 y4yeOHOro mnpoiecca Kype (U3MKH YrIIyOJIEHHOTO YpPOBHS HA YPOBHE CPEIHEro
o0riero o0pa3oBaHus TOJKEH U3y4daThes B YCIOBUSAX MPEIMETHOTO KaOUHeTa.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:

- (QopMHMpOBaHUE HUHTEpeca M CTPEMJICHHS OOYYaloUMXCAd K HAydHOMY HW3YYEHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

- pa3BUTHE TPEICTABICHMA O HAayyHOM MeEToJile¢ TMO3HaHHA M  (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

- (hopMupoBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHHs OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

- (opmupoBaHre yMEeHU OOBSICHATH SBJICHUS C MCIOIB30BAaHUEM (DU3NYECKUX 3HAHUU U
HAaYYHBIX J0Ka3aTeJIbCTB;

- (bopMupoBaHue MpencTaBIeHUH O PO (U3UKU JJIS PA3BUTHUS JPYTMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

- pa3BUTHE TMPEACTaBICHUII O BO3MOXKHBIX cdepax Oyaymeil mnpodeccuoHanIbHOMN
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTiwkeHne 3TuX Lejeid obecreunBaeTcs pelIeHHEeM CIEAYIOIIMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKUA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne CUCTeMbl 3HaHMA 00 oOmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, dJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI acTPO(U3HKH;

(dbopMEpOBaHHE YMEHUH MPUMEHSATh TEOPETUIECKUE 3HAHUS ISl OOBSICHEHUS (PU3MIECKIX
SBJICHUN B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;



OCBOCHHE CIIOCOOOB PEIICHHUs Pa3IMUHBIX 33]a4 C SBHO 33JaHHOM (PU3NYECKOI MOJIENbIO,
3aa4, TOAPAa3yMEBAIOIIUX CAMOCTOATENbHOE CO37aHue (U3NUYECKON MOJAENH, aJeKBaTHOM
YCIIOBUSIM 3aJ]aui, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB M MPHHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOATENBHOTO IUIAHUPOBAaHHUS M TPOBEACHHUA (PU3UUECKUX
SKCIIEPUMEHTOB, aHaJlW3a M HWHTEpIpeTanuu WH(opManuu, onpeaeneHus JAOCTOBEPHOCTU
MOJyYEHHOTO Pe3ysIbTara;

CO3/IaHHME€ YCJIOBHUH MJisi Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIIEIOBATENbCKON, TBOPUECKOMN
NeSITeTbHOCTH;

pa3BUTHE UHTepeca K cepaM mpodhecCunoHaTbHOM NesSTEIbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B coorBerctBun ¢ TpeboBanusmMu ®PI'OC  COO yrinyOnéHHbIE  ypOBEHb HW3YyUCHHS
yuebHoro mnpenmera «®Pusnka» Ha YpPOBHE CpeIHEro o0mero o0pa3oBaHUS BBIOMpAETCs
00y4JarOIMUMUCS, TUIAHUPYIOMIMMHE TPOJOJKEHIE 00pa30BaHUS MO CICIHATBLHOCTAM (U3HKO-
TEXHUYECKOTO MpOoduIs.

Ha usydenue »nekTUBHOTO Kypca (YriyOn€HHBINM ypOBEHB) Ha YPOBHE CPEAHETO OOIIEro
obpazoBanus orBoauTcsa 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hezneno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Pa3zpnen 1. Hay4nblii MeTO NO3HAHUS NPUPOABI.

Omuka — QyHnameHTandbHas Hayka o mpupoze. HaydyHelii MeTox MO3HAHHWS U METOJIbI
uccie10BaHus (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT M TEOpHs B Mpolecce TO3HaHUs Mpupoabl. HabmrogeHne u SKCepuMenT B
buzuke.

Crioco0b1 m3MepeHust (PU3MUECKUX BEIMYHH (AHAJOTOBBIE W IU(PPOBBIE U3MEPUTEIBHBIC
npUOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBbIE CUCTEMBI).

[TorpemnocTr n3MepeHuit pu3nuecKux BeIUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUH U MPOLECCOB (MaTepuasibHasi TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS KUIKOCTh, WICAIbHBIN Ta3, TOUeUHBIHN 3apsn). [ unoreza. ®usndeckuit
3aKOH, TPAHULBI €70 IPUMEHUMOCTH. DU3ndeckas Teopus.

Ponp u mecto ¢usmku B (GOpMUPOBAHHMM COBPEMEHHON HaydyHON KapTUHBI MHpa, B
IIPAKTUYECKOU JEATEIbHOCTH JIFOIEH.

N3mepenne cuibl TOKA M HANOpsDKEHUS B IENU ITOCTOSIHHOTO TOKA IPU  IMTOMOIIH
aHaJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1MppoBoit mabopaTopuel nmo ¢usuke. Ilpumepsl uzmepenus puznueckux
BEJIMYUH IIPU IIOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe paBmkeHHE. OTHOCUTENBHOCTb MEXAaHHYECKOro JBmkeHus. Cucrema
OTCYETA.

[Tpsamas 1 oOpaTHas 33124l MEXaHUKU.

Pannyc-BekTOop MaTepHalbHOM TOYKH, €r0 IPOEKIMM Ha OCH CHCTEMBI KOOPIMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaibHONW TOYKH, UX NMPOEKIMH Ha OCH CHUCTEMBI KOOpAHHAT. Cll0KE€HUE NMEepEeMELIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepualbHON TOUYKU OT BPEMEHH U UX TpapuKu.

CBobonHoe majeHue. YCKOpeHue cBOOOAHOro majeHus. J[BuxeHue Tena, OpOIIEHHOTO
IO/ YIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MAaTEPUAIIBHON TOUKH
oT BpeMeHHM U ux rpaduxu. KpuBonuneiinoe aprwkeHue. J[BuxkeHne mMarepuanbHON TOUYKU IO
OKPY)KHOCTH. YTJoBass ¥ JIMHEWHass cKopocTh. llepwogy w wactora oOpamieHusl.



LlenTpocTpeMutrenbHoe (HOpMalabHOE), KacaTelbHOE (TaHT€HIMAIbHOE) M TOJHOE YCKOpPEHUE
MaTepUaJIbHOU TOYKHU.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbsHble cucTeMbl OTcYéTa. [IpUHIMII OTHOCUTEIBHOCTH
[anunes. HeunepruanbHble cucteMbl oTcuéra (ompeneneHue, npumepsi).Macca tena. Cuina.
ITpunnun cyneprnosunuu cuil. Bropoii 3akoH HeroTOHA 1711 MaTepuaibHON TOUKU. TpeTuil 3aKoH
HeroToHa a1 MarepuainbHBIX TOYEK. 3aKOH BCEMHUPHOIO TATOTEHMs. OKBHBAJIEHTHOCTb
IPaBUTAIMOHHON M MHEPTHOM Macchl. Cuia TsSHKeCTH. 3aBUCHMOCTh YCKOpPEHHsI CBOOOIHOTO
[aJIeHUs] OT BBICOTBI HaJl MOBEPXHOCTHIO IUIAHETHI U OT reorpaduuyeckoil MMpoThl. J[BuxkeHue
HEOECHbIX TeJl M UX CHyTHUKOB. 3akoHbl Kemepa. IlepBas kxocmmueckas ckopocTb. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, nuxyiierocs ¢ yckopenueM.Cuna tpenus. Cyxoe
tpenne. Cuiia TpeHHUsl CKOJBKEHUS M cuia TpeHus mnokosd. Koadduuument tpenus. Cuna
CONPOTHBIICHUSI IIPU [BIKCHUM Tela B JKUIKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTENIbHOTO JABWkeHMs. [laBnenue. ['mapocratmueckoe nasineHue. Cuna Apxumena.
TexHHUYeCcKMe yCTpPOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI:  IMOAIIUIIHUKH, JIBHJKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe M BpalaTesIbHOE JABHXKEHHE TBEPIOIO TeEla.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYHUBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4yeckue YCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECChl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIUH.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbc MaTepualbHOW TOYKH, CUCTEMbl MaTepUalbHBIX TOYEK. L[eHTp macc cucremsl
MaTepHAIbHBIX TOYEK. TeopeMa 0 JBMKEHUU LIEHTpa Macc.

NMnynibC cuiibl 1 U3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MoMeHT uMITynbCca MaTepUaJIbHOW TOYKW. IIpeacraBieHne O COXpaHEHMM MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISAX.

Pabora cunbl Ha ManoM U Ha KOHEYHOM NepeMelieHuH. I'paduueckoe mpecTaBieHHE
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunerndeckass sHeprus MaTepuanbHOW TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

IloreHManpHble U HENOTEHUHAIbHBIE CUibl. lloTeHumnanbHas sHeprus. lloreHunanbHas
SHEprust ynpyro neopMUPOBAHHON MPYKUHBI. [loTeHIMaNbHAs SHEPrus Tejla B OJHOPOJIHOM
rpaBUTALMOHHOM ToJie. [loTeHnManbHas dHEpPrus Tejla B IPABUTALMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE 11apa). Bropast kocMudeckasi CKopocTh. TpeThst KocMHUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHITMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTUU CHCTEMBI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymnu i MIEambHOM MKUIKOCTH Kak CJEIACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOW dHEPTUH.

TexHUUYeCcKHnEe YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: IBHKEHUE PAKET, BOJIOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Paszpnen 3. Moaekyasipasi Qu3uKa 1 TEPMOAUHAMMKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.



OcHOBHBIE TIOJNIOXKEHUSI MOJIEKYJsIpHO-KUHeTn4yecko Tteopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBrKeHHE. XapaKTep IBKCHHS U B3aMMOJCHCTBUS
yacTul] BenlecTBa. MoJienu cTpoeHUsl Ta30B, KHUIKOCTENH U TBEPABIX Teld U OOBSICHEHUE CBOMCTB
BELIECTBA HAa OCHOBE A3TUX Mozenell. Macca u pasmepbl Monekyn (aromoB). KommuuecTBo
BemiecTBa. [locrosunas ABorazapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ m3mepenus. lllkana temmeparyp
Lenbcus.

Mopnenp uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUUECKOM TEOPUN: YACTUILIBI Fa3a JBUKYTCS
Xa0TUYECKHU U HE B3aUMOJCHCTBYIOT APYT € APYTOM.

['azoBbie 3akonHbl. YpaBHenue MenpaeneeBa—Knaneiipona. AOcoiOTHasi TeMIieparypa
(wkama Ttemnepatyp KenbsBuna). 3akon J[lanerona. W3ompoueccsl B uAeadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30xopa, n3obapa.

CBsi3p MEXIy JaBICHMEM U CpeAHEH KHHETUYECKOM OHHEPrueil IMOCTyHnaTelbHOIO
TEIUIOBOI'O [JBM)KEHUS MOJIEKYJ HJIEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOPUU HJI€ATbHOIO Ir'a3a).

CBs3b  aOCONIOTHOM  TemIeparypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO  CpedHel
KMHETUYECKOW SHEPrUell MOCTYIAaTENbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOTMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUaJIOB.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

TepmoanmHamuueckast (TH) cucTeMa. 3agaHue BHEIIIHUX YCIOBUU s
TEPMOJMHAMUYECKOM  CcUCTeMbl. BHemHume u  BHyTpeHHue mapamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpPEJHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMOIpon3BOIbHAS pejlakcalus TEPMOJUHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopenp uaealbHOrO Ta3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM: YypaBHEHHE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTull, BBICOKME TemIeparypbl. Bripaxenue nis
BHYTPEHHEN SHEPIUU OJHOATOMHOTO HUJICAJIBHOTO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoMHaMuKe. Brruncienue paboTel no rpaduky npoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHUST BHYTPEHHEH HHEpruM TEepMOJAMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padboTsl. KOHBEKIINS, TEMIONPOBOTHOCTD, HU3TyUCHHE.

KomnuectBo Ttemnotel. TermnoémkocTe Tena. YaenbHass W MOJSPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyecTsa
TEIJIOTHI TIpH Teruionepenaye. [lorstue o0 agnadbaTHOM MpoIecce.

[lepBoiii 3akOH TepMoAMHAMUKH. BHyTpeHHsis sHeprus. KommdecTBo TemaoTel u paboTa
KaK Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoili 3akoH TEpMOAMHAMUKHU JJII PaBHOBECHBIX IMPOIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKONW CHCTEMBl MPOXOJIUT €IWHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TepMOAMHAMHUKHU ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO TNEpeaaTh
TEIUIOTy OT Oojiee XONOIHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IPUPOTHBIX MTPOIIECCOB.

[Ipunnune! aeiicteus TernoBbix Mamud. KITI.

MakcumanbHoe 3Haduenne KIIJI. [ukin Kapno.

DKOJIOTMYECKUE aCTEKThl MCIOJb30BaHUs TEIJIOBBIX JBHUrareneil. TenaoBoe 3arps3HeHue
OKPYKAaIOIIEeH Cpebl.

TexHu4yeckne yCTpONMCTBA U TEXHOJOTMYECKUE MPOLECCHl: XOJOAWIbHUK, KOHIUIIMOHED,
MU3ENIbHBIA W KapOIOpaTOpHBIA JIBUTATENH, MapoBas TypOWHA, TOJYYCHHE CBEPXHH3KHX



TEMIIEpaTyp, YTUIU3ALMs «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAaHUEM TEIUIOBOIO HAcCoCa,
yTUIM3anus OMOOPTaHUYECKOr0 TOIUTUBA JUISl BEIPAOOTKHU «TETJIOBOI» U 3JIEKTPOIHEPTHH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpa3oBanne W KoHueHcanus. Mcmapenue W KumeHWe. YJeiabHas TeIIoTa
napooOpa3oBaHusl.

HacelllieHHble W HEHachIIeHHbIC Mapbl. KadecTBEHHass 3aBUCHUMOCTH IIJIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TeMIEPaTypbl KUTIEHUSI OT JIaBJICHUS B KUIKOCTH.

BrnaxnocTh BO31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u aMmopdHbie Teaa. AHH30TPOIUS CBOHCTB KPHUCTAJLIOB.
[TnaBrenue u KpucTauM3anus. Y AelibHas TeIUIoTa raBieHus. CyonuMarius.

Hedbopmaruu TBEpAOro Tena. Pactsokenme u cxarume. Cnsur. Monyne FOnra. Ilpenen
ynpyrux aedopmariuii.

TennoBoe pacmIMpeHHE KUIKOCTEH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEILIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHHE. KoaddummenT moBepXxHOCTHOTO HaTsbkeHUs. KammnispHbie
ABJEHUs. /aBieHne 110 UCKPUBIEHHOM TOBEPXHOCTHIO xKuaKocTH. Dopmyia Jlannaca.

TexHudyeckue yCTpONCTBA U TEXHOJOTHYECKHME TIPOLIECCHI: IKUIKHE KPHUCTAILIBI,
COBpPEMEHHBIE MaTepHUaJbl.

Pasznea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpu3auus Tea U €€ NposBICHUS. DJIEKTPUYECKUM 3apsan. [[Ba Buaa 31€KTpUUECKUX
3apsanoB. [IpOBOIHUKM, IHUANEKTPUKM M IOJYNPOBOJHUKH. OJIIEMEHTApHBIA 3JIEKTPUYECKUI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apanoB. Todeunslie 3apsabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbl.

Hanpsok€HHocTh  anekTpudeckoro mois. IlpoOHeiii 3apsa. Jlunum Hanmpspk€HHOCTH
aneKTprudeckoro nosst. OgHOPOIHOE FNEKTPUUYECKOE TTOJIE.

IToTeHIManbHOCTD 3IEKTPOCTATHYECKOrO IOJIA. PasHOCTh NMOTEHIUAIOB U HANPSKEHHUE.
IlorenumanpHass  3HEprus  3apsjga B DIJIEKTPOCTaTUYECKOM  IIOJIE. ITorennman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIUII CYyTIEPIIO3ULIMH DIIEKTPUYECKUX TTOJIEH.

[Tone ToueuHoro 3apsga. Ilome paBHOMepHO 3apsikeHHOU cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wéMmy mapa. Ilome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IIOCKOCTH.
KaprrHbl TMHMI HANPS/KEHHOCTU ATUX TTOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOIHUKY B HIEKTPOCTATUYECKOM II0JI€. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDNEKTPUKH B 2JIEKTPOCTATHYECKOM MOJ€e. J(MdIeKTpryecKast MpOHUIIAEMOCTh BELIECTBA.

Kongencarop. ONEKTPOEMKOCTD KOHJIEHCATOopa. ONEeKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

[TapayenpHOe  coenMHEHHME — KOHAEHcaropoB.  IlocimenoBaTtenbHOE — cOeqUHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBr>KeHue 3apsKEHHOW YaCTUIIBI B OJTHOPOAHOM JJIEKTPUUYECKOM T10JIE.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPOCKOII, JIEKTPOMETD,
AIIEKTPOCTATUYECKasl 3alUTa, 3a3eMJICHHE JJIEKTpONpuOOpOB, KOHJIEHCATOPHI, TI'€HEpaTop
Ban ne I'paada.

Tema 2. Ilocmoannwlii 3neKmpuyecKuil mox.
Cwita Toka. [TocTOSTHHBIN TOK.



VYcnoBusi CylecTBOBaHHUS TMOCTOSIHHOTO — JJIGKTPUUECKOrO TOKa. MCTOYHMKM —TOKAa.
Hanpspoxkenune U u DJ1C E.

3akon OMa JJist y4acTKa LEMH.

DIIEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCHUMOCTb CONIPOTUBIIEHUSI OJJHOPOAHOTO MPOBOJHUKA
OT €r0 JJIMHBI U IUIONIA/IA TONEPEUHOr0 CeYEHUs. Y JeIbHOE COPOTUBIICHUE BEILIECTBRA.

[locnenoBarenpHOE, NapajlIEIbHOE, CMEUNIAHHOE COEAMHEHUE IPOBOJHHMKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOomHOCTh 3JEKTPUYECKOro ToKa. TernoBas MOIIHOCTD, BbIACNIAEMas Ha pE3UCTOpE.

OJIC um BHyTpeHHEE CONPOTHBICHHE HCTOYHHMKA ToKa. 3akoH OMa il MOJHOU
(3aMKHYTOM) 3JIEKTpUUYECKOMN 11enu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTkoe 3amMbIkaHue.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE IIPOLIECCHI: aMIIEpMETP, BOJIBTMETD,
peocTar, CYETUHK AIEKTPUIECKON SJHEPTIHH.

Tema 3. Toku 6 paznuunsix cpeoax.

OneKTpuyeckas IMPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTD
TBép[[BIX MCTAJJIOB. 3aBUCUMOCTh COIIPOTUBJICHUA MCTAJ1JIIOB oT TCMIICPATYPHI.
CBepXmnpoBOIUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHas MPOBOJUMOCTH TMOJTYIMPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKU TOK B AJIEKTPOJIUTAX. DJICKTPOIUTHYECKAs IUCCOLHUAIMS. DIEKTPOIU3.
3axonbl Dapazest 1UIsl 3JIEKTPOIH3A.

OnekTpuueckuii TOK B ra3zax. CaMOCTOATENbHBI W HECAMOCTOSATEIbHBIA pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue ycTpoiicTBa M TMPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psAaHble JIaMIIbl,
AIIEKTPOHHO-JIydeBasi TPyOKa, MOIYHIPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (POoTOAMO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MHKPOCKOITHA.

MexnpeamerHbie CBS3U. N3yuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10
KJIACCE OCYILIECTBIAETCS € YYETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnsvle nonamus, C6A3AHHLIE C  UYUEHUEM  MEmMO006  HAYYHO20
nOo3HaHuA: SIBJICHUE, Hay4yHbIM (QakT, rumnoresa, (usuyeckas BeIMYMHA, 3aKOH, TEOpHs,
HaOJr0IeHNe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH HU3MEpPEHHH,
WU3MEpUTEIIbHBIE TPUOOPHI, I poBas JadbopaTopus.

Mamemamuka: peieHne cucteMbl  ypaBHeHui. JluneilHas QyHkuus, napaboia,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuueckue QyHKIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX INPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBMKEHUE B )KHMBOM mpupone, auddysus, ocmMoc, Termioo0OMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHUYECKOro TOIUIMBA Ul BHIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHbBIE SIBJICHUSI B IPUPOJE, NEKTPUUECKHUE SIBJICHUS B dKUBOU MPUPOJE.

Xumusa: TICKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasi Macca, MoJy4eHrne HaHOMaTepHUasIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, d3JIEKTPOIUTHUYECKAs
JUCCOLMAINs, TajlbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHre IBUKEHHUH C UCIOIb30BAaHUEM MEXAaHHU3MOB, YUET CYXOro U
JKUJKOTO TPEHHsT B TEXHUKE, CTATUYECKHWE KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHMSI MEXAHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CroOpaHMs, MapoBas TypOWHa, OBITOBOM XOJOIWJIBHUK,



KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJOTHUM,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JTaMIIbl, TOTYITPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.
Tema 4. Maznummnoe noe.

BzaumopeiicTBuE MOCTOSHHBIX MArHUTOB W IMPOBOJHHUKOB C TOKOM. MAarHMTHOE IOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CynIeprio3uIMU MarHUTHBIX ToJieil. JINHUUM MarHUTHOM
WHIYKIUWA. MarauTHoe moje MpPOBOJHHUKA C TOKOM (MPSMOTrO MNPOBOAHUKA, KATYIIKH U
Kkpyrosoro Butka). OnsiT Dpcrena. Cuna Amnepa, e€ HanpaBiieHue 1 MoayJib. Cuna Jlopenna, eé
HaIpaBJI€HUE U MOJYJib. J[BM)KEHHE 3apsHKEHHOM YacTHIbI B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pa6ora cumnbr Jlopenma. MarautHoe moiie B BemecTBe. DeppoMarHeTHKH, Iapa- H
JMaMarHeTUKu. TeXHUYEeCKHUe YCTPOHMCTBA M TEXHOJOTHYECKHE TPOLECChl: MPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIBTUMETp, 3JEKTpPOJBUTAaTENh SKoOwu,
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKUMU. [Totoxk BekTOopa MarHutHOM uMHIyKiuu. JC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxu ®yko. 3/IC MHAYKIMM B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna. MunpyktuBHOCTH. Karymika WHIYKTUBHOCTM B LENU IIOCTOSHHOIO TOKA.
SAsnenne camonHaykuuu. JC caMOMHIYKIMU. DHEPIrUs MarHUTHOIO NOJIS KAaTyIIKH C TOKOM.
DONeKTpOMarHuTHOe 1ojie. TeXHUYecKne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI:
MHAYKIIMOHHAs II€Yb, COJEHOMJ, 3allUTa OT JJIEKTPHU3alUM TE NPU ABWKCHUH B MarHUTHOM
noJie 3eMJIu.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBoOoanble KkoneOaHus. ['apmMoHuueckue KojeOaHUS.
Kunemarnyeckoe n TUHaAMHUYECKOE ONMMCAaHUE. DHEPreTHYecKoe OMHCcaHue (3aKOH COXpaHEHMs
MEXaHUYECKOW dHeprur). BBIBOJ TMHAMHYECKOTO OMHMCAaHUS TAPMOHHUYECKUX KOJICOAaHUH M3 MX
HHEPreTUYECKOro U KNHEMATHYECKOTIO OITUCAHHUS.

AmMmmutyaa u ¢aza xonebanuil. CBA3b aMIUIUTYbl KOJeOaHUI MCXOAHOM BEITUYMHBI C
aMIUTUTYAaMHU KOJIeOaHU e€ CKOPOCTH M YCKOPEHHS.

[Tepuoxn u vactora konebanuil. [lepros Manbix cBOOOJHBIX KOJIEOAHUN MaTEeMaTUYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHHUKA.

[TonsiTue o 3aTyxaromux kKonebaHusx. Boinyxaennsle konebdanus. Pesonanc. PezonancHas
KpHBas. BiausiHue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOaHMS.

TexHUYECKHEe YCTPOWCTBA M TEXHOJOTWYECKHE MPOIECChl: METPOHOM, Yachl, KadelH,
MY3bIKaJIbHblE HHCTPYMEHTHI, ceiicMorpad.

Tema 2. Dnexmpomaznummnoie Koiedbanus.

Konebartenbupiit koHTYyp. CBOOOAHBIE JJIEKTPOMATHUTHBIE KOJeOaHUS B HUICATHHOM
konebarenbHOM KoHTYype. Dopmyna Tomcona. CBsi3p aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aK0H COXpaHEHUs YHEPTUU B UJI€aJTLHOM KOJIe0aTeThbHOM KOHTYpE.

3aryxamomue DJIeKTPOMarHUTHbIE KoNeOaHWs. BBIHYXICHHbIE 3JIEKTPOMArHUTHBIE
KOoJICOaHMS.



ITlepemeHHbII TOK. MOIIHOCTE MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIPSDKEHUS TPU PA3IUYHON (PopMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BPEMCHH.

CuHyconJaIbHbIN NepeMEHHBIN TOK. Pe3ucTop, KOHAEHCAaTOp M KaTylIKa UHIYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbubiii Tpancdopmarop. IIpousBoacTBo, mepenaya U MOTPEOICHHE IIEKTPHUUECKOM
JHEPIuu.

OKOJIOTUYECKHE PUCKU IPU IPOU3BOACTBE 3JEKTposHepruu. KynbTypa ucronb3oBaHMs
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHudyeckue YCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUM 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnuyeckue BOJHBI, YCIOBHMsS HUX pacnpocTpaHeHus. IlonmepeuHele W mpomoibHbIE
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHHs U AjduHa BoJIHBL. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeloMIIeHUe, UHTephepeHIs U AU(paKIHsL.

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

[IymoBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEXIbI.

ONEKTPOMarHUTHHIE BOJHBI. Y CIIOBUS HM3JIY4EHMsI 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTALUs BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIE€KTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHE, NPEJIOMJICHHE, MOJspU3aLus,
uHTephepeHIus U TudpaKiius.

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. IIpuMeHEHHE 2JIEeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPHUMEHEHHME: MY3bIKaJIbHBIE MHCTPYMEHTBHI,
panap, paauonpuéMHHK, TeleBHU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEJULIHE.

Tema 4. Onmuxa.

[TpsimonuHeEHOE paclpocTpaHEHHE cBeTa B OAHOponIHOU cpexe. JIyu ceera. Todeunslii
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue H300paxKeHUH B IIOCKOM
3epkanie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI TpeloOMIIEHHs cBeTa. AOCOMIOTHBIM  IOKa3arelsb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILLIEHHUE JUIMH BOJIH IIPH NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA 4YEPE3 I'PaHHULly pas3zaeina
JBYX ONTUYECKUX CpE.

Xon nyueit B npusme. ucnepcus csera. CiioxkHbIN coctaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEeHUSI.

CoOuparomiue M pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHHE U
ONTHUYECKasi CUJIa TOHKON JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PacCcTOSIHUSI TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeIsl IPEIOMIICHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JIMH3OM.

Xona Jyda, IpoUIeIUIero JUH3Y M0 IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTUYECKOM OCH.
ITocTpoenne M300paxeHuit TOYKHU " OTpe3Ka psAIMOI B coOMparoIuX
Y PacCEUBAIOLINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaronias ciocoOHocTs. ['11a3 Kak onTudeckas cucremMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBass ontuka. WaTepdepennms cBeta. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HaOJIIOIeHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP(EpPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! Kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOJCHHUS TIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTHYECKOT0 CBETAa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.



TexHuueckue yCTpONCTBa M TEXHOJIOTMYECKHE IIPOLECCHI: OUYKM, JyIla, MEPUCKOII,
¢doroanmapar, MHUKPOCKOI, INPOSKIUOHHBIA ammapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS
OITHKA, TU(PAKIIMOHHAS PELIETKA.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHTEJILHOCTH.

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

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBai.  IlpeoOpasoBanmst  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpAIlCHHE
JUIMHBI.

DHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBL.

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

TexHHUYeCcKne yCTpONMCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: CIIyTHUKOBBIE NPUEMHMKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

VYueHn4ecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

OmnpezneneHre UMIYIIbCAa M SHEPTHH PEIATHBUCTCKUX YacTul] (1o (otorpadusiM TpPEeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM I10J1€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no60it 0yanusm.

PaBHOBecHOE TemaoBOe U3IydYeHUE (M3TydeHUEe abCONIOTHO 4YEPHOro Tena). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrHs U UMITYJIEC (POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHeHue DiHIITEIHA
s hotodpdekra. «KpacHas rpanuiay horodddekra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYI0 U
abCcoIII0THO OoTpaskarollyto nosepxHocts). OnbiThl I1. H. JIebenena.

BonHoBele cBolicTBa wactul. Bomnel ne bpound. [lnuHa BoaHbI A€ bpoiiid U pasmepsl
o0nacTd  JOKanu3aluM  ABMKYLIeics vactuisl.  KopmyckylssipHO-BOJHOBOH — Tyanu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéaHoctei I elizendepra.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTMYECKUE IMPOLIECCHl: CHEKTPOMETP, (OTORIEMEHT,
¢doToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOIUO/I.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHus atoma. [imanerapuast mojens atoma Pesepdopna.

[Toctynatsl bopa. Uznyuyenue u mornomnieHre (OTOHOB IMPU MEPEXOJe aToMa C OJHOIo
YPOBHSI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CiekTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrnioHTaHHOE W BBIHYXKJEHHOE H3yueHue ceera. Jlazep.

TexHuueckne YCTpOWCTBA U TEXHOJOTMYECKHE TMPOLECCHl: CHEKTPaJbHbI aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Tema 3. Qusuka amomMHo20 A0Pa U I1EMEHMAPHBHIX YACHUY,.

Hyxnonnas moxens sinpa ['eizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
H3otomsl.

PannoaktuBHOCTh. Anb(a-pacnag. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuMOaKTUBHOrO pacnajga. PanmoakTuBHBIE u30TONBI B mpupone. CBoiicTBa
MOHU3UPYIOLIETO U3JIy4eHMs. BiausHue palMOaKTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTeCTBEHHBIN
¢dbon u3nyuenus. [lozumerpusi.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sAnep. SAxepHeie peakTtopbl. [IpoOrembl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHA  SIIEPHOU
SHEPIeTHUKHU.



Meroabl perucTpalvu U UCCAEAOBAHUS JJIEMEHTAPHBIX YACTHLL.

DOyHIaMEHTAIbHBIE B3aUMOJCUCTBUs. baproHbl, Me30HbBI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJItOOHHAsI MOJIEINIb aIPOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas MaTepus U TEMHAs DHEPTHSL.

EnuacTBO m3uyueckoit KapTUHBI MUpA.

TexHu4eckue yCcTpoMCTBa M TEXHOJIOTMYECKUE MPOIECCHl: TO3UMETp, Kamepa BuibcoHa,
ANEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca pusnku yriy0néHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yuéToM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle  nNOHAMUA, C6A3AHHBIE C  U3YYEHUEM  MEMO008  HAYYHO20
nO3HaHUA: SIBICHUE, HAy4yHbId (akT, THUMoTe3a, (Qu3uveckas BeIWYMHA, 3aKOH, TEOpUs,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
HU3MEpUTENIbHBIC MPUOOPHI, UPPOBast JTa00paTOPHSL.

Mamemamuka: penieHue CUCTeMbl ypaBHEHHH. Tpuronomerpuueckue (QyHKIUU: CHHYC,
KOCHUHYC, TAQHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. BekTopsl M ux
MPOEKIIMA HAa OCU KOOpAHMHAT, CIOKeHUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKUIUM.
[Tpu3Haky 0100Us TPEYTOIHHUKOB, ONIPE/ICIICHHE TUTOMIA N TUIOCKUX GUTyp U 00bhEMa Tel.

Bbuonozua: snektpuyeckue SBICHUS B KUBOW MpUpoJE, KoieOaTeNbHbIE IBUKCHHS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TMPOU3BOACTBE  AJIEKTPOIHEPIHH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAWIIEH Cpelbl, YIbTpa3ByKoBas JUAarHOCTUKa B
MEJUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TIONIOCAa 3€MITH, 3aJIEKU MATHUTHBIX Py, (POTOCHEMKA 3eMHOU
MOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENb
SlkoOu, reHepaTop TMEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tie4Yb, JMHUU JJEKTporepenad,
AIIEKTPOJIBUTATENb, pajap, pPaauONPUEMHUK, TeleBU30p, aHTeHHa, TeiedoH, CBU-meus,
VIBTPAa3BYKOBas JMArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, SIEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIeKThI
€€ pa3BUTHSL.

[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3y/IbTaThl OCBOCHUS yueOHOro npeamera «DU3MKa» JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
paciiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’kIaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMU O0YUYaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

MNPUHATUE TPAAUIHUOHHBIX 06meqen03equKHX T'YMaHHUCTHUYCCKUX H JIEMOKPAaTHYCCKHUX
IIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEIBHOCTh B HMHTEpEcax TIPakJaHCKOro oOIIecTBa,
y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3alliu;



YMEHHE B3aUMOJCHCTBOBATH C COLMATHHBIMA HHCTUTYTAMU B COOTBETCTBUU C MX (YHKIUSIMU U
Ha3HAUYCHHUEM;
TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKO 1€ATEIBHOCTH.

MATPUOTHIECCKOI'O BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUHCKOM IPpaXIaHCKOW UJICHTHYHOCTH, ATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCUUCKHX yUEHBIX B
obsacTu (HU3UKH U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCThH OLIGHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHHsS, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B ACSITEILHOCTH YIEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIEro.

ICTETUYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHpPY, BKIIOYas SCTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke.

TPYAOBOI0 BOCHIMTAHMS:

WHTEpPEC K pa3imyHbIM cepam mpodeccHoHATBHON ACSITeIFHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
¢buzuKol W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIK BHIOOp Oynmymiel mnpodeccuun u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO M CaMOOOpa30BaHHUIO B o0macTh (GU3MKKA Ha
IPOTSKEHUU BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c()OPMHUPOBAHHOCTh ~ JKOJOTHYECKOW  KYyJIbTYphl, OCO3HAaHHWE TJO0AIBHOTO  XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHUCTBUM B OKPYXKAIOLIEH Cpele HAa OCHOBE 3HAHMS LEJeH
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHne OmbITa JEATSIHPHOCTH JKOJIOTHUYSCKON HAIMPaBICHHOCTH HAa OCHOBE WMEIONTUXCS
3HaHUH 10 PU3MKe.

HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyeckoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4HOH MAeSITeNbHOCTH, TOTOBHOCTH B TIpoOIlecCe H3yuyeHUs (HU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIIBHOCTh WHIMBHIYaIbHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jornyeckue geficTBUA:

CaMOCTOSITENNbHO (D OpMYNTUpOBaTh U aKTyaJU3UpOBaTh MpoOieMy, paccMmarpuBaTth €&
BCECTOPOHHE;

ONPEAEIIATh LENH JEATENbHOCTH, 3aJaBaTh IapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaTbhiBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YYETOM aHajIM3a UMEIOIIUXCS MaTepUalTbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJSAM, OLIEHUBATh
PHUCKHU NOCTIEACTBUNA JESTENbHOCTH;

KOODJMHUPOBaTb U  BBHINOJHATE pPabOTy B  YCIOBUSX pEalbHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.



ba3oBble uccienoBaTelbCKue JeiicTBHS.

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KITIOYSBBIMH MTOHITUSMHU B METOAaMU (PU3NIECKOI HAYKH,
BJIAJICTh HaBbIKAMH Y4€OHO-MCCIIEeI0BATEIbCKON U TPOEKTHOM IEATETLHOCTH B 00JaCTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUs 3aaad
($u3nIecKOro conepKaHus, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMUS,

BJIAJICTh BUJAMU JICATEILHOCTH 110 TOJYYCHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETaIlHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX y4YeOHBIX CHTyallUsX, B TOM YHCIE TpHU
CO3JIJaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (PU3UKH;

BBISBIISITH IPUUMHHO-CIICICTBEHHBIE CBA3H U aKTYyaJIM3UPOBATh 3a/lauy, BBIIIBUTATh TUIIOTE3Y €&
pelIeHH s, HAXO/AUTh aPTYMEHTHI [Tl IOKa3aTeIbCTBA CBOMX YTBEPKIACHUM, 331aBaTh apaMeTPhl
U KPUTEPUU PEIICHHS,

AHAJTM3UPOBATh MOJYYCHHBIC B XOJC PEIICHUS 3a/Ja4l Pe3yJIbTaThl, KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpMyTUpOBaTh COOCTBEHHBIC 33aJaud B 0Opa30BATEIbHOH NESITEIHHOCTH, B TOM
qHCIIe IPU U3YUYCHUH (DUBHKH;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OLCHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE OIXObl U PEIICHHUS,

CTaBHUTb IPOOJIEMBI U 33]]a4H, IOMYCKAIOIIUE aJIbTCPHATUBHBIC PCIICHHUS.

PatGora ¢ undopmanmeii:

BJIaJICTh HABBIKAMU MOJIy4YEHUsS] MHPOPMaLUK GU3NUECKOro COAEPKaHUs U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK, aHAJINW3, CUCTEMATH3aLUI0 M HHTEPIPETALUIO
MH(pOpMaLlUU Pa3InYHBIX BUJIOB U (OPM MPEIACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIHH;

UCIIOJIb30BaTh CPEJICTBA MH(OPMALMOHHBIX M KOMMYHUKAllMOHHBIX TEXHOJOTHI B pELIEHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3ALMOHHBIX 3a1ad C COOIIOIeHuEM TpeOOoBaHUM
APrOHOMUKHU, TEXHUKU O€30M1aCHOCTH, TUTHEHBbI, PECYpPCOCOEPEHKEHHs], TPABOBBIX U ITHUYECKHUX
HOPM, HOpM MH(OPMAIIMOHHON 0€3011acCHOCTH;

co3/aBaTh TEKCThl (PU3MUYECKOTO COJEp’KaHUS B Pa3iIMYHbIX (popmarax ¢ y4€TOM HazHAYCHUS
uHpOpPMALlMM W IIeJIeBOM ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (OpMy MpeacTaBIeHUs U
BHU3yAJIN3aLUN.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JeHCTBUA:

OCYIIECTBIISATh OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOIb30BaTh MPEUMYIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX MAEUCTBUI ¢ yd4y€TOM OOIIMX HHTEPECcCOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATBH LIEJIA COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH JACUCTBUSA 110
€€ JOCTH)KEHMIO: COCTaBISATh IUIAH JIEUCTBHUM, pACIpPENENsaTh pPOIU € Y4YETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBAaTh KayeCTBO CBOET0 BKJa/a M KaXXJIOr0 y4acCTHHKA KOMaHAbI B OOIIMH pe3yibTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpejjlaraTh HOBBIE IIPOEKTHI, OLEHMWBATh WIEHM C IIO3WIHH HOBHU3HBI, OPWUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMUYECKOE MOBEJAEHUE B PA3IWYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS



Camoopranuzanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEHICHUs pacuy€THBIX M Ka4deCTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecko paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh ero, OpaTh Ha ce0sd OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAUIMHA B 00JacTH (U3HMKH, TTOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyalllsiM, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIQ/IETh HABBIKAMHU IO3HABATEIHHOM pedIeKCMH KaK OCO3HAHUS COBEpLIAEMbIX JIEHCTBUN U
MBICIIUTENBHBIX TPOIIECCOB, X PE3Y/IHTaTOB U OCHOBAHUH;

MCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIDKCHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U pTYMEHTHI JPYTUX IPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce gocTukeHHs JIMYHOCTHBIX PE3yabTAaTOB OCBOCHMSI MPOTrpamMMmbl Mo (U3MKE s
YPOBHSI CPEIHET0 00Iero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEIJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON chepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJIEHUE, CIIOCOOHOCTh aIaTUPOBATHCSA K AMOLIMOHAIBHBIM W3MEHEHUSM M MPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JOCTHXKEHHIO 1IeJTH M YCIeXy, ONTHUMU3M,
WHUIMATHBHOCTH, YMEHHUE JIEHCTBOBATh, UCXO/ISI U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHHMMAaTh SMOIMOHAJIBHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHHH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIOYAIOLINX CIIOCOOHOCTh BBICTpaMBaTh OTHOLIEHUS C JIPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xoHny oOyuenusi B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YrJyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

MOHUMATh POJIb (PU3UKUA B SKOHOMUYECKOHN, TEXHOJOTHMUECKOM, IKOJIOTHUECKOM, COIMAILHON U
TUYECKON cdepax AEATENbHOCTU YeIOBEKa, pojb U MEeCTO (PU3MKH B COBPEMEHHOM Hay4dHOMH
KapTHHE MHpaA, 3HAYCHUE OMHCATCIIbHOW, CHUCTEMAaTU3UPYIOMICH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKON (GYHKUMHA (PU3HYecKOH TEOpHUH — MEXaHHMKH, MOJIKYJSIpHOH (U3HMKU U
TEPMOJMHAMUKH, poJib (U3NYECKO Teopur B (HOPMUPOBAHUM MPENCTaBICHUN O QU3NUYECcKOU
KapTUHE MUPA;

pa3iauyaTh yCIOBHS NPUMEHUMOCTH MoJeied (U3MYEeCKHX Tel M TMPOIEcCOB (SBICHHI):
UHepIanpHas cucTeMa OTcuéra, abCoNOTHO TBEPAOE Telo, MaTepHajbHas TOYKa,
PaBHOYCKOPEHHOE JBHXEHHE, CBOOOJHOE TMajeHue, aOCOoNIOTHO ympyras Jedopmanus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tra3a, XHUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO) Tela, WAealbHbIH ra3, TOYEUHBIH 3apsii, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;



pasnuyarh yciaoBus (TpaHMIbI, 00JAcTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuMit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHAJTM3UPOBaTh M OOBSCHATH MEXAaHHYECKHE MPOIECChl M SBJICHUS, HCIOJb3YS OCHOBHBIC
MOJIO)KEHUST W 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHMYECKOTO JABMKEHHUS, (OPMYIIbI
KMHEMATUKH PABHOYCKOPEHHOTO JBIKCHHs, NpeoOpazoBaHust [amwies 11 CKOpPOCTH U
nepemMenieHus, 3aKkoHbl HpIOTOHA, NMPUHLKN OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIYJIbCa M MEXAHWYECKOW SHEPTuu, CBsI3b pabOThl CUIIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpruH, YCIOBUS pABHOBECHS TBEPAOrO Tela), MPU 3TOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHHUMOCTHU
busznyecKkux 3aKOHOB: MpeoOpa3oBaHuii ['anmuies, BTOporo u TpeThero 3akoHOoB HproToOHAa,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXAaHUYECKOU SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;
AHAIU3UPOBATH U OOBSACHATH TEIUIOBBIE MPOIECCHI U SBIEHUS, UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS
MKT 1 3aKOHBI MOJIEKYJISIPHOHN (PU3UKH U TEPMOJUHAMUKH (CBSI3b AABICHHUS UCATIHHOTO Ta3a CO
CpeIHEe KMHETUYECKON 3HEprue TEIIOBOro JBUKEHUS U KOHLIEHTpALUEH ero MOJIEKYJ, CBA3b
TeMIEpaTypbl BEMIECTBA CO CPEAHEN KUHETHUYECKOM SHEPTUEH TENIIOBOTO JABUKEHHS €ro 4YacTHll,
CBSI3b JIaBJICHUS MJCAIBHOIO ra3a ¢ KOHIEHTPALMEN MOJEKYI U €ro TEMIEPATypOl, ypaBHEHUE
MenneneeBa—Knanelipona, NHepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DHEPIUM B
TEIUIOBBIX Ipolieccax), MpHU OSTOM HCIOJIB30BaTh MATEMATHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCIOBUsS IPUMEHUMOCTH ypaBHeHUs MeneneeBa—KnanenpoHa;

AHAIM3UPOBATh U OOBSACHATH IJIEKTPUUYECKUE SIBICHUS, HCIOJb3ysl OCHOBHBIC MOJOXKEHUS U
3aKOHBl D3JIEKTPOJUHAMHMKU (3aKOH COXpPAHEHMsI 3JIEKTPUUYECKOTo 3apsija, 3akoH KysoHa,
MOTEHIUAIBHOCTh 3JEKTPOCTATUYECKOTO OIS, IPUHLUII CYIIEPIO3ULIUU IEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3blBas YCJIOBMS NPUMEHMMOCTH 3akoHa KyioHa, a Takke NMpPakTHYECKU Ba)KHbBIC
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LENH U JJI1 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 2JISKTPOIIn3a);

OMHCHIBATh (PU3UYECKHE MPOLECCH U SBICHUS, UCIONB3YS BEIMYUHBI: MIEpEMEIEHUE, CKOPOCTh,
YCKOPEHHME, UMITYJIbC T€JIa U CHCTEMBI TEJ, CWJIAa, MOMEHT CHUJbl, JABJICHUE, NOTECHUMAIbHASA
SHEpPrus, KHHETUYECKas SHEPTUs, MeXaHudeckas SHeprusi, paboTa CHUJIbl, IICHTPOCTPEMHUTEIHLHOE
YCKOPEHME, CWJIA TSHKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUS, MOLTHOCTb, SJHEPIUs B3aUMOJACUCTBUS
Tesa ¢ 3eMiiéil BOM3H €€ OBEPXHOCTH, SHEPTUs yNpyroi nedopManuu MpyKUHbI, KOJTUYECTBO
TEIUIOThI, a0COJIOTHAs TeMIeparypa Tena, padoTa B TEPMOJUMHAMHUKE, BHYTPEHHSS SHEPTHUs
U/1ealbHOTO OJTHOATOMHOTO ra3a, paboTa UIealbHOr0 ra3a, OTHOCUTENIbHAs BIaXKHOCTh BO3/IyXa,
KII/] naeansHOro TEIIOBOTO ABUTATENIA; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
IOJIsl, HANpPsDKEHHOCTH IIOJI TOYEYHOrO 3apsja WM 3apsKeHHOrO Ilapa B BAaKyyMe M B
OUIJIEKTPUKE,  MOTEHUWAl  JJIEKTPOCTaTUYECKOrOo  MOJsA,  Pa3HOCTb  ITOTEHIMAJIOB,
JJIEKTPOJBMIKYILIAS CHJIA, CHJIa TOKA, HAINpPSHKEHUE, MOLIHOCTh TOKA, DJIEKTPUYECKas EMKOCThb
IIJIOCKOTO KOHJIEHCATOPa, COIPOTUBIICHUE YYACTKA LIENU C MTOCJIEI0BATEIbHBIM U MTAPAJLIEIbHBIM
COCIMHEHUEM PE3UCTOPOB, YHEPTUA dJIEKTPUYECKOTO MOJII KOHIEHCATOPa;

OOBSACHATP OCOOCHHOCTH TMpPOTEKaHWUsS (PU3MUECKUX SBJICHHUH: MEXaHHUYeCKOoe JIBH)KEHUE,
TEIUIOBOE JIBIDKEHHE YAacTHIl BEIECTBA, TEIJIOBOE pPAaBHOBECHE, OpOYHOBCKOE JBHIKEHHE,
mubdy3us, ucnapeHue, KUNEHUWE M KOHJEHCAlWs, IUIaBJIEHWE M  KpHCTaJUIM3allus,
HaIIPaBJICHHOCTh TEIUIONEpENadt, DJIEKTPU3alUsa TeJl, JKBUIIOTECHIMAIbHOCTh ITOBEPXHOCTU
3apsYKEHHOTO MTPOBOJIHUKA;

IOPOBOJUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BETUMYMHBI OT JpPYyrod ¢
WCIIOJIb30BaHUEM TMPAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUECKMX BEJIWYMH B BUJE TPapUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJbTaTaM MCCIIEI0BaHUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIWYMH, NMPH STOM BBIOMpATh ONTHUMAJbHBIN
METOJI M3MEpEHMs, OLEHUBaTh aOCOJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOJIUTH OMBITHI [0 TIPOBEPKE MPEIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOIyUYEHHBIE PEe3yIbTaThl U AeaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;



coOuoiaTh NpaBmiIa 0€30MacHOro TpyJaa NMpU MPOBEICHUM MCCIEIOBAaHUN B paMKax y4eOHOro
OKCIIEPUMEHTA, MPAKTHUKyMa U Y4eOHO-HCCIEIOBATENbCKOM U TPOEKTHOW JEATEIBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOTo 000PYAOBAHMUS;

pemats pacu€THBIC 3aJlaydl C SIBHO 33/IaHHOW M HESBHO 3aJlaHHOW (PU3MYECKOW MOJEbIO: Ha
OCHOBaHWHW aHaIM3a YCIOBHUS OOOCHOBBIBATH BBHIOOP (PU3MUECKOW MOJENH, OTBEYAIOMIEH
TpeOOBaHUSAM 3aJaud, NPUMEHITH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThI
buznyecKux TEOpUM MpU HCIOJIB30BAHMM MAaTEMaTHYEeCKHMX METOJOB pEelIeHUs 3ajad,
OPOBOJIUTHh PACYEThl HAa OCHOBAaHMHM HWMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh pPeE3yJbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM IMOJIYYEHHBIX PEe3yIbTaTOB;

pemath KayecTBEHHBIE 33/1a4M, TPeOYIOIINe NPUMEHEHHUS 3HAHUHM W3 Pa3HBIX Pa3lIeNioB Kypca
bu3uky, a TaKke MHTETpallud 3HAHUM M3 JIPYrHX MPEAMETOB €CTECTBEHHO-HAyYHOTO LUKJIA!
BBICTPAaWBaTh JIOTUYECKYIO IIETIOYKY PpACCYXJIEHUH C OmNopoil Ha W3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAHMUA JUIsI OOBSACHEHHS OCHOBHBIX IPHHLMUIOB pPabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TPUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHATM3UPOBaTh W OLEHHUBATH IIOCIEJCTBHS OBITOBOM W TMPOU3BOJCTBEHHOW JEATEIBHOCTH
YeN0BeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMU, C MO3UIMI IKOIOTHYECKOW 0€30MacHOCTH,
NPEICTAaBICHUN O PAllMOHAIBHOM MPUPOAONOIH30BAHNH, & TAKXKE Pa3yMHOM HCIIOJIb30BaHUH
JTOCTHIKEHUI HayKU ¥ TEXHOJIOTUH /ISl JalbHEHIIIero pa3BUTHUS YeTI0OBEUECKOro o0IIecTBa;
NPUMCHSTh PA3JIMYHBIC CIIOCOOBI PA0OTHI ¢ WH(pOpPMAIUEH (U3HUUECKOTO COACPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCHOIb30BaTh
COBpPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJIOTMU MJIsi TOWCKA, TEepepabOTKU M TPEIbSBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM HWHPOpMAIUU, CTPYKTYpUPOBAHUS M HHTEpIpETaluu
uHpOpMALIMK, TIOJIYYCHHOH W3 pPa3WYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MOJTy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHUI,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POPMAIUH;

MPOSIBIISATE OPraHU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIBHOIO MPHOOpETEHUS
HOBBIX 3HAHHH B MPOIIECCE BHIIOIHEHUS IPOCKTHBIX U YIeOHO-MCCIIeI0BATEIBCKIX PadoT;
paboTaTh B TpyNIE C KCIOJHEHHWEM pPa3JIMYHbIX COIUANBHBIX pOJIeH, MIAHHPOBaTh PabOTy
TPYIIIBI, PAlMOHATIBHO PACIPENeNiTh JAEATEIbHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJIeKBaTHO
OIICHMBATh BKJIA] KaXI0TO U3 YYACTHUKOB TPYIIHI B pEIIEHHE pacCMaTpUBaeMOi IPOOIIEMBI;
NPOSIBJIATE MOTHBAIMIO K Oynymieid npodecCHOHAIBHOW MESTETbHOCTH IO CIIENHATBHOCTSIM
(U3UKO-TEXHUYECKOTO npodus.

K konmy oOyuenust B I1 knacce npeIMETHbIE pe3yJabTaTbl HAa YIIIyOJEHHOM YpPOBHE JOJKHBI
oTpaxaTb c(HOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

NOHUMATh pOJIb (U3UKU B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMAIBHON U STHYECKON
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAyYHOW KapTHHE MUpAa,
pOJIb  AaCTPOHOMHM B IPAKTUYECKOM [JEATEIBHOCTH 4YEJIOBEKa U JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, 3HAUYEHUE OIUCATENIbHOM, CUCTEMATHU3UPYIOUIeH, OOBSICHUTENBHON U
IPOTHOCTUYECKON (YHKUIUN (U3NYECKON TEOpUu — DIEKTPOAWHAMHKH, CIEIHATbHONW TEOpHU
OTHOCUTEIIbHOCTH, KBAaHTOBOM (U3HKH, poib (QU3NYECKO Teopun B (OPMUPOBAHUU
npezcTaBiIeHuit 0 PU3NYECKON KapTUHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nnyarh yCJIOBUS HPUMEHUMOCTH Mojened (U3NYECKHX Tel M IPOLECCOB (SBICHUH):
OJIHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE IIOJIsl, TapMOHHUYECKHE KoyeOaHus,
MaTEMaTUYECKUH MaATHUK, MWJCAIbHBIA NPYKUHHBIH MAasSTHUK, TapMOHUYECKHE BOJIHBI,
UIeaNbHBIA KOJIEOATeTbHBI KOHTYp, TOHKAas JIMH3a, MOJENed aroMa, aTOMHOTO sjpa |
KBaHTOBOM MOJIEJIN CBETA;

paznuyaTh yCJIOBHs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PH3WYECKUX 3aKOHOB, MOHUMATh
BceoOIuMit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB W OTPAaHUYEHHOCTb MCIIOJIB30BaHMUS YACTHBIX
3aKOHOB;



aQHAJTM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl M SBJICHUS, MCIIOIB3YsI OCHOBHBIE
MOJIOKEHHUS W 3aKOHBl DJIEKTPOJAWHAMHKH M CHEIMaIbHON TEOPUU OTHOCUTEIHHOCTH (3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsaa, cuiia Amiepa, cuia JIopeHua, 3aKoH 3JIEKTPOMArHUTHOM
MHAYKIMH, npaBuio Jlenna, cBa3p OJIC caMOMHIYKIIMU B 3JIEMEHTE JIEKTPUUYECKOW LENH CO
CKOPOCTBIO HW3MEHEHHUS CHJIbI TOKa, IIOCTYJIaThl CIEUUaTbHOW TEOPHUH OTHOCHUTEIHHOCTH
OifHIITEHHA);

AQHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOLIECCHI W SIBICHUS, HCIOJB3Yys TOJOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHue DiHIITEHHA 1U1s PoTod(ddexTa, MepBblii U BTOPON MOCTYIATHI
bopa, mnpuHumun cootHolleHus HeompenenéHHocTedl ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YHCEN M SHEPTHMHM B SACPHBIX PEAKIUAX, 3aKOH pPaIHOAaKTHBHOTO
pacmnaja);

ONHUCHIBATh (PU3MYECKHE TPOLECCHl W SBICHHS, HCIONb3Ys BEJIWYHMHBI: HANpsHKEHHOCTh
ANEKTPUYECKOTO TMOJIsI, TOTEHIHUAN JJIEKTPOCTaTUYECKOTO TOJIs, Pa3HOCTh IOTEHIIUAJIOB,
AIIEKTPOABIDKYIIAS CWJIA, WHAYKIHMS MarHUTHOTO TMOJS, MarHWTHBIA TOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHUJIa CAMOMHIYKIMH, OSHEPrusi MAarHuTHOTO MOJs
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHAS YHEPTHUs, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif sJipa, SHEPTUs CBS3H AIpa;
OOBSICHATh OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUH: AJIEKTPOMArHUTHAs HHIYKIIHSA,
CaMOMHJIYKIUS, pe30HaHC, HHTepdepeHIus BOIH, JUPPaKIUs, TUCHEpCHs, OJHOEe BHYTPEHHEE
oTpaxkeHue, Gporodniekrpuaeckuii 3pdekt (poroaddexr), anbda- u d6era-pacnaapl sjaep, ramma-
U3Iy4eHue siyiep, pundeckre NpUHIMUIBI CHIEKTPATILHOTO aHaIu3a U paboThI Ja3epa;

OTIpeNeNATh HANpaBIeHNWEe MHIYKIIMA MAarHUTHOTO IOJIS TIPOBOJHHUKA C TOKOM, CHJIBI AMIlepa U
cuiibl JIopeHiia;

CTPOUTH U300pakeHUE, CO3JaBAEMOE TUIOCKUM 3€pKajoM, TOHKOH JIMH30H, U pacCUUTHIBATh €T0
XapaKTePUCTUKU;

NPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TTOHATHUS, TEOPUU M 3aKOHBI JUIS aHAIIN3a U
00BsicHEHUST (PU3NYECKHX TMPOIECCOB, MPOUCXOMANINX B 3BE3MAX, B 3BE3MHBIX CHCTEMax, B
MEXTaJIaKTHYECKOM cpefie; IBMKEHUS HEOECHBIX T, SBOJIIONMNH 3BE3/ 1 BeenenHoi;

MPOBOAMUTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYMH C HMCIOJIb30BAHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH Pe3yJbTAThI IMOIY4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEJIWYHMH B BHUJE TpapUKOB C Yy4ETOM aOCOIIOTHBIX MOTPEUIHOCTEH
U3MEPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEIMYMH, NPH 3TOM BBIOMPATh ONTHUMAaJIbHBIN
METOJI HW3MEpEHHs, OIEHHBATh aOCOJIOTHBIE M OTHOCHTEIBHBIC IOTPEITHOCTH TMPSIMBIX U
KOCBEHHBIX U3MEPEHMUIA;

IPOBOJUTH OIBITHI TI0 TMPOBEPKE TNPEIIOKEHHONH THIIOTE3bl: IIAHUPOBATh AKCIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh MOJIyYECHHbBIE Pe3yJIbTaThl U JIeNIaTh
BBIBOJ] O CTaTyCe MPEITI0KEHHOHN THUITOTE3BI;

OTHCHIBATh METOIbI ONYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHIX 3HAHUH;

coOnrofaTh mpaBuiia 0€30IaCHOrO TpyJa MpHU MPOBENEHUU HCCIEIOBAaHUN B paMKaxX yuyeOHOro
HKCIEPUMEHTa, MPAKTHUKyMa U Y4eOHO-MCCIENOBATENbCKOM M TPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyI0BaHuUS;

pewiath pacu€THble 3a/laud C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKOW MOJIENbIO: Ha
OCHOBaHWHM aHAJM3a YCJIOBHUS BBIOMpaTh (PU3MUYECKHE MOJCIH, OTBEYAIOIIHE TPeOOBAHUSIM
3aJa4u, IPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UYECKUX TEOPUN MpU
UCTIOJTIF30BaHUM MaTEeMaTHYECKUX METOJOB PEIICHUs 3a/1a4, IIPOBOANTH PacuéThl HA OCHOBAHUHU
UMEIOIMXCSA JAaHHBIX, aHAJIW3UPOBATh PE3yJNbTaThl U KOPPEKTHPOBATH METOJbI PELICHHS C
Y4€TOM TOITYYEHHBIX PE3yJIbTaTOB;

pemaTh KayecTBEHHbIE 33/1a4M, TpeOyIoIue NPUMEHEHUs 3HAHMHM W3 Pa3HbIX pa3JesioB Kypca
Gu3uKK, a TaKkKe WHTETPAllMU 3HAHWHA W3 JPYTHX NPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA!
BBICTPAaWBaTh JIOTUYECKYIO IIETIOYKY PpAcCyXJIEHUH ¢ Omopoil Ha H3y4eHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PH3HUYECKUE SIBICHHUS;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBACHEHHMsS OCHOBHBIX IPHHLMIIOB pabOTHI
WU3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJIOTHIECKUX MPOIECCOB;



MPUBOUTH PUMEPHI BKJIAJIa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJM3UPOBATh W OIICHUBATH IIOCJCACTBUS OBITOBOM W TPOM3BOICTBEHHOHN JESITEIBHOCTH
YeNIOBEeKa, CBA3AHHOW ¢ (DM3MYECKUMH MPOIECCAMU, C MO3UIUI AIKOJIOTHUYECKON 0e30MacHOCTH,
MPEJCTABICHUN O PAIMOHATIBLHOM HPUPOAOIOIB30BAaHUM, a4 TAKKE PAa3yMHOM HCIOJIb30BAaHUU
JTOCTHIKEHUH HAYKH Y TEXHOJOTHH JIJIsl TalTbHEHIIIer0 pa3BUTHS YeIIOBEUECKOro 00IIeCcTBa,
MPUMEHATh Pa3jIU4HbIe CIOCOObI pPaboThl ¢ uHMOpMauend (U3MYECKOTO COJCPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIHOIb30BATh
COBpEMEHHbIE WH(OPMAIMOHHBIC TEXHOJOTHUH IS TOMCKA, MEepepadOTKH W TPEIbSIBICHUS
yueOHOM ¥ HAYYHO-TIOMYJISIPHOW WHQPOpMAIUU, CTPYKTYPUPOBAHUS © HHTEPIPETALUU
uHpopManuy, TMONYYEHHONM W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh
MOJTy4aeMy 0 HHPOPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA MH(OPMAIIUH;

MPOSIBIISATE OPTaHU3AIMOHHBIC W TIO3HABATEIBHBIC YMEHHS CaMOCTOSTEIHHOTO MPHOOPETEHUS
HOBBIX 3HAaHUH B IIPOIIECCE BHITTOJIHCHUS TIPOSKTHBIX M YIEOHO-UCCIE0BATEIBCKUX Pa0doT;
paboTaTh B TpyIIEe C HCIOJHEHHWEM pPa3MYHBIX COIUAIBHBIX pOJICH, IMJIAHUPOBATH PabOTY
TPYMIbI, PAllMOHAIBHO PACIPENEATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYalHsSIX, aJ€KBATHO
OIICHUBATh BKJIA] KQXKIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBACMON TIPOOIIEMBI,
MPOSBIATE MOTHBAIMIO K Oynymieid npodeccuOHANbHON IESTENbHOCTH IO CHEHUAIBHOCTSIM
(U3HKO-TEXHUYECKOTO MPOQIIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne HaumeHoBaHue pa3/iesioB U TEM IIPOrpaMMBbl KonnuectBo yacos

/I Bcero  Pemenue [TpakTuueckue

3a1a4 paboThI
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O 1IO3HAHUSA
11 ®wusuka u METOAbl HAYYHOTO MMO3HAHUS
Uroro no pazneny 1
Paznea 2. MEXAHUKA
2.1 Kunemaruka 2
2.2 ]JluHamuka 6
2.3  3aKoHBI COXpaHEHHs B MEXaHUKE 5
Wroro mo paszneny 13
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1  OcCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU 4
3.2 OCHOBBI TEPMOANHAMHKHI 4
3.3 ArperatHble cocTosiHUS BenlecTBa. DazoBbie 5
nepexoabl
Hroro no pasneny 13
Pazgen 4. JIEKTPOJANHAMMUKA
41 DnexTpocTaTuka 5
4.2  TlocrosiHHBIN 21eKTpUUecKuil ToK. TOkH B 3
Pa3IMYHBIX Cpeaax

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC

Ne  HaummenoBaHue pa3ienoB U TeM IPOTrPaAMMBI KonuyectBo yacoB

/i Bcero  Pemenue IIpakTrueckue

3a1a4 paboThI

Paznea 1. JIEKTPOJANHAMUKA

OnekTpoHHbIe (IU(PpPOBHIE) 0Opa3zoBaTEIbHBIC
pecypcsl

bubnmrorexa LIOK https://m.edsoo.ru/7f41bf72

bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72

bub6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72

bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK https://m.edsoo.ru/7f41bf72

DnexTpoHHBIE (IIUPpPOBLIE) 00pa3oBaTEeNbHbIC
pecypcbl


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Ne  HaumeHoBaHue pa3ziesioB U TEM IPOrPaMMBbl KosmuectBo yacoB DnekTpoHHbIe (IUPOBBIE) 00pa30BaTEIbHBIE

n/m Bcero  Pemenne [TpakTHueckue peCypChI
3aj1a4 paboThI

1.1  MarauTtHoe moJje. DJICKTPOMarHUTHAs 3 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
WHTYKIUS

HWtoro o pazaeny 3

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1  MexaHn4ecKHe U IEKTPOMAarHUTHBIC 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
KoJIeOaHus

2.2  MexaHHYECKUE U DIICKTPOMArHUTHBIC BOJIHBI 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c

2.3  Onruka 6 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro mo paszneny 13

Pa3znen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH

3.1  OCHOBBI ClICIHATBHON TCOPUH 3 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTH

Hroro no pasneny 3

Paznen 4. KBAHTOBASI ®U3UKA

4.1  DneMeHThI KBAaHTOBOW ONTUKH 6 bubmmoreka [IOK https://m.edsoo.ru/7f41c97c

4.2  Crpoenue aToma 4 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c

4.3  ATtoMHOe€ s11po 5 bubnurorexa LIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KonunuecTtBo yacoB Hata DeKTpoHHbIE HU(POBBIE JononHurenpHas
/1 Beero Pemenne Ilpakruueckue H3YHCHHS o0pa3oBaTeNbHbIC PECYPCHI uH(popManus
3a1a4 paboThI
1 ®wusuka — Hayka o npupoje. Hayunsie metoasl bubmmorexa [IOK
MO3HAHUS OKPYKAIOIIEr0 MHpa https://m.edsoo.ru/ff0c32e2
2 PaBHOMepHOE MPSMOJIMHEHHOE IBIKCHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c3620
3  PaBHOyCKOpEeHHOE IPSIMOJIMHEIHOE ABMKCHUC 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
4 ITpuHIUIT OTHOCUTEIBLHOCTH [ amues. bu6mmoreka [JOK
WueprmanbHbie cucTeMbl otcueTa. [1epBblii n https://m.edsoo.ru/ff0c3be8
BTOpOU 3aKOHBI HhIOTOHA.
5 Tperuii 3akoH HeroTOHA 1)1 MaTepraIbHBIX TOYECK bubnnoreka [JOK
https://m.edsoo.ru/ff0c3be8
6 3akoH BceMHpHOTO TAToTeHUs. CHia TSHKECTH. bubnuotexa [JOK
[lepBas kocMHuuecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
7 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3e18
8 Cuna tpenus. Koapdumuent tpenus. Cuna 1 bubnuotexa [JOK
COTIPOTUBIICHUS IPU JBMKCHHUHU TeNa B KUIAKOCTU https://m.edsoo.ru/ffOc3f76
WM ra3e
9 TlocrynaTenbHOE M BpalaTeIbHOE JBHUKCHHE bubmuorexa [JOK
abcomoTHO TBEPAOTO Tena. MomeHT cunbl. [lneuo https://m.edsoo.ru/ffOc41a6
CUJIBL. Y CJIOBHSI paBHOBECHS TBEPOTO Tea
10 Wmmynsc MaTepHaIbHON TOUKH, CHCTEMBI bubnnoreka [JOK
MaTepHaJIbHBIX TOUeK. IMIynbC cuitbl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE BUKEHHE
11 Pabora u mourHocTh cuiibl. Kunetnueckas sHeprust bubnuoreka [JOK

MaTepHaabHOW TOUKH. Teopema 00 U3MEHEHU !

https://m.edsoo.ru/ff0c4502


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

/o

12

13

14

15

16
17

18

19

20

21

Tema ypoka

KMHETUYECKOU SHEPrUun

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro 1eopMupoBaHHOMN MPYKHUHBI.
[loTenunanpHas 3Heprus Teia BOIU3U
IIOBEPXHOCTU 3€MJIU

IToTeHMaIbHBIE U HENOTEHIIMAIBHBIE CUIIBL.
CBs13b pabOTHI HETTOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHMUECKOU SHEPT U

Wneanpbiii raz B MKT. OcHOBHOE ypaBHEHME
MKT

AbGcoinoTHas TeMiepaTrypa Kak Mepa cpeHei
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJI.
VYpaBaenne Menzeneesa-Knaneipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI
H3onporecchl B ueanbHOM ra3e u ux
rpaduueckoe npeacTaBieHue

BryTpeHHss dHeprus TepMOAMHAMHAYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KomuuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprus
OJIHOATOMHOTO UJEAJILHOIO raza

VY nenpHas TeNa0€MKOCTh BenlecTBa. KonndecTBo
TETJIOTHI TIPH TeTuIonepenayde. AaunabaTHpIi
rpouecc

IIepBrIil 3aKOH TEPMOAUHAMUKHU U €70
MPUMEHEHNE K U30IPOIIecCam

[Tpunnun nevictBus u KI1/] TerutoBoi MammHbl

KonmuectBo yacoB

Bcero Pemienne IlpakTudeckme H3YICHUA

3aaa4

paboThI

[ara

DJeKTpOHHbIE U(PPOBBIC

o0pa3oBaTeNbHbIC PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c5efc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

JlonosiHuTEnbHAS
uHpopManus


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c600a

/o

22
23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

uxn Kapno u ero KII[Q

[MapooOpazoBanue u KoHAeHCcanus. Micnapenue u
KUTICHHE

AOCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTH
BO3yxa. HaceleHnslii nap

[lnaBnenue n KkpucTamuM3anus. Y JeabHas TEMI0Ta
rwiasneHus. Cyonumarus

VpaBHeHHe TEMI0BOro OajgaHca

B3aumopeiictBue 3apsnoB. 3akoH Kyiona.
To4euHblit JIEKTPUUYECKUI 3apsi

Hanpsoxénnocts anektpuyeckoro nosist. [punnun
CYNEPNO3UIUU IIEKTPUUECKUX TToeH. JInHun
HaIpPsHKEHHOCTH

PaGota cuit 31eKTpoCcTaTuuecKoro moJsl.
Tlorennuan. Pa3HOCTh MOTEHIIHNAIOB

HpOBOI[HI/IKI/I H JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I"IeCKaH
IMPOHUIIACMOCTD

DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA.
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX METAJIIOB.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DIIEKTPUYECKHI TOK B pacTBOpax M paciuiaBax

3aaa4

KonunuectBo yacos
Bcero Pemienne IlpakTudeckme H3YICHUA

paboThI

DJeKTpOHHbIE U(PPOBBIC
o0pa3oBaTeNbHbIC PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK

JlonosiHuTEnbHAS
uHpopManus


https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7838

Ne Tema ypoxka KommuecTBo yacos Hara DJeKTpOHHbIE U(PPOBBIC

n/n Beero Pemenne Ilpaktiueckue H3YYCHHS — 00pa3sOBaTENBHEIC PECYPCEI
3a1a4 paboThI

SJICKTPOJIUTOB. DICKTPOIUTHUCCKAS TUCCOIUALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4

11 KJIACC

No Tema ypoka KonwmgectBo gacos Jara DnekTpoHHbBIE IU(POBHIE

n/o Bcero Perenne HpaKTI/I‘IeCKI/Ie HU3y4YCHU O6paSOBaTeJ'ILHBIe PECYpPChI

3a1ay paboTHI

1 MaruuTHOE NoJie IPOBOAHUKA ¢ TOKOM. OmbIT DpcTea. 1 1 bubnunorexa LIOK
B3aumojieiicTBHE MPOBOIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe

2 JleiicTBME MATHUTHOTO TOJISI HA JBIOKYIITYFOCS 1 bubnuoreka [IOK
3apspkeHHyro yactuily. Cuita Jlopenia. PaboTa cuiibr https://m.edsoo.ru/ff0c9df4
Jlopenna

3 HuayktuBHOCTH. SIBneHue camonnaykimu. DJ1C 1 bub6nuorexa [IOK
CaMOMHAYKIMH. DHEPTHUsi MArHUTHOTO TIOJIS KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

4 KonebaTenbHblil KOHTYp. CBOOOJHBIE NIEKTpOMaruuTueie 1 bub6nuorexa [IOK
KOJIeOaHHS B MJICATTbHOM KOJIeOATeTbHOM KOHTYpE. https://m.edsoo.ru/ff0ch820

Amnanorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAariMTHBIMHA KOJIEOQHUSIMHU

5 ®dopmymna ToMcoHa. 3aKOH COXPAHEHHS SHEPTHH B 1 bubmuorexa [JOK
UJeabHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4

6 IIpencraBieHue O 3aTyXaroOIMIUX KOJCOAHHSIX. 1 bubmumoreka [JOK
BeiHyx/1eHHBIC MeXaHUYeCKUE KoeOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86

BLIHy)KI[eHHBIC OJICKTPOMArHUTHLIC KoJieOaHus

7 Tpancgopmarop. [IponsBoacTBo, nepeaada u 1
noTpedIieHne 3JIEKTPUUECKON IHEPTHH

8 MexaHUYECKHE BOJHBI, YCIOBHSI PACIPOCTPAHCHUSI. 1 bubnuorexa [JOK

JlonosiHuTEnbHAS
uHpopManus

JlonmosHUTEIbHAS
uHpOpMaIus


https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

No Tema ypoka KonngectBo gacos Jara DnekTpoHHbIe U(POBHIE JononauTenbHas
/i Beero Pemenne Ipaxrtuueckne H3YYCHHA 00pa3oBaTelbHbIE PECYPCHI uHbopmarus
3a1ay paboThI
[Mepuoa. CKOpoCTh pacpOCTPAHEHHUS M JUIMHA BOJIHBL. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ NPOIOTBHBIC BOJIHBI
9  3Byk. CkopocTb 3ByKa. [ poMKoCTb 3ByKa. Bricora TOHA. bubnmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
10 DnekTpOMarHUTHBIC BOJHBI, UX CBOMCTBA M CKOPOCTb. bubmmoreka [IOK
[Ikana 37eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
11 Ortpaxenue cBeta. 3aKOHBI OTPAKEHUS CBETA. bubmmorexa [IOK
[TocTpoeHne n300paXKeHH B IJTIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
12 TIpenomienue cera. [ToaHOE BHYTpEHHEE OTPAKEHHE. bubnnoreka [JOK
[IpenenbHBIN YroJl MOJHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7f6
13 JIunssl [locTpoeHue nzodpakeHuit B aunze. Dopmyia 1 bubmuorexa [IOK
TOHKOM JIMH3BI. Y BEJIMYCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
14 JTucmiepcus cBeta. CroxkHBIN cocTaB Oenmoro cera. L[er. 1
JlabopartopHnast pabota «HalmroneHue Aucnepcun CBeTa
15 Uurepdepennus cBera. Jnudpakuus ceta. 1 bubmmorexa [IOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
16 TlomepeyHOCTBH CBETOBBIX BOJH. [lonsipu3arus cBera bub6nuorexa [IOK
https://m.edsoo.ru/ff0cf02e
17 TpaHHIIBI IPUMEHUMOCTHU KJIACCHYECKON MEXaHHKH. bubmmorexa [IOK
ITocTynaTsl crienuanbHOW TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
18 OTHOCHTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubnmnoreka [JOK
BPEMEHHU M COKpAIICHHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
19 Dueprust ¥ UMIYIIbC PEAATHBUCTCKOM yacTUIbl. CBS3b bubmuorexa [JOK
Macchl ¢ HEPTUeH U UMIYJIbCOM. DHEPTHsl MOKOs https://m.edsoo.ru/ffOcfc68
20 Pemry EI'D bub6nuorexa [IOK
https://m.edsoo.ru/ffOcf6f0
21 ®otonbl. Dopmysia [Tnanka. DHeprus u UMIyIbC GOTOHA bubnuorexa [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

No Tema ypoka KonngectBo gacos Jara DnekTpoHHbIe U(POBHIE JononauTenbHas
n/n Beero Pemenne Ipaxrtuueckne H3YYCHHA 00pazoBaTenbHBIE PECYpPCHI uHpOpMAIHS

3a1ay paboThI

22

23

24

25

26

27

28

29

30

31

32

OTtkpoiTHe U BccnenoBanue Gorodddekra. OnbiTe A. I
CroneroBa

3akonbl porordderra. YpaBHeHHE DUHIITECHHA 1JIs
dbotoarddekra. «KpacHas rpanuma» horodddexra

TexHuUecKue ycTporuCcTBa U IPAKTUYECKOE IPUMECHEHHE:
¢doTorIeMeHT, POTOAATYHK, COTHEUHAs Oarapes,
CBETO/INO]T

Monens atoma Tomcona. Onbitel Pesepdopaa no
paccessHuIO a-dactull. [Inanerapnas moxens atoma

ITocTtynater bopa

W3nydyenue u norniomieHue GOTOHOB MPH MEpexojie aToMa
C OJTHOTO YPOBHs DHEPI'MH Ha Ipyroi. Buael criekTpos

BosiHOoBBIE cBOlicTBa yacTull. Bosabl ne bpos.
KopnyckynspHo-BonHoBoM ayanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OTtkpeiTHe paguoaktuBHOCTU. OnbITH Pe3sepdopna o
ONPEIEICHUIO COCTaBa PAMOAKTUBHOTO U3ITYUYECHHUS

CoiicTBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaZMOaKTUBHOCTH Ha KHUBbIE OPraHU3MBI

OTtkpbITHE TIPOTOHA U HeWTpoHa. M3oTombl. Anbda-
pacriaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
lNamma-uznydenue

DHeprust CBS3H HYKJIOHOB B sizipe. SIepHbIe peakiny.

SAnepusiii peaktop. [IpoOrembl, MEpCIEKTUBEI,
AKOJIOTUYECKHUE aCIEKTHI SIAEPHON IHEPTETUKH

https://m.edsoo.ru/ffOcfel6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcffc4
bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
https://m.edsoo.ru/ffOdOafa
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0Oca8

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d0fd2
bu6mmorexa [{OK

https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

No Tema ypoka KonngectBo gacos Jara DnekTpoHHbIe U(POBHIE JononauTenbHas

n/n Beero Pemenne Ipaxrtuueckne H3YYCHHA 00pazoBaTenbHBIE PECYpPCHI uHpOpMAIHS
3a1ay paboThI

33 Pemy EI'D 1

34 Pemy EI'D 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

1. CD for Windows. ®usuka, 7-11 k1. bubaroreka 31eKTpOHHBIX HAarIsaHbIX mocoouit. CDROM.

2. DyeKTpOHHbIE YPOKH U TecThl. Dusnka B 1mKkoje. Bee TeMbl GM3MKH, H3ydaeMble B paMKax IPOrpaMMbl CpeiHeii 001eoopa3oBareibHOM
mikosibl Ha 14 quckax. 3A0 «lIpocsemenne- MEJIMA», 2005.

3. A.U. ®umman, A.W. CkBopuos, P.B. Jlamunos. Buneo3agaunuk mo Gusuke.

4. Bces mikonbHas mporpamma Ne2, 2000 3amad o husuke.

5. Poccuiickuii 311eKTPOHHBIH YICOHUK.

Humepnem - pecypcul:

1. http://www.physics.ru/ -"Ortkpsitast pusuxa';

2. http://www.fizika.ru/ - caitt jist ygammxcs v pernoiaBareiieii Gu3uku;

3. http://www.fipi.ru/ - caiit ®UIIN;

4. http://ege.edu.ru/ - nopran uapopmannoHHo# noaaepxku EI'D;

5. http://belclass.net/ - uadopmarmonHo-oOpa3oBarenbHbIi opTan «CeTeBoil Kiacc






