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NOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke Ha ypoBHE cpegHero obmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWN K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOM IMPOTPAMMEI,
npeacraBieHHBIX B @I'OC COO, a takke ¢ yu€toMm (eaepaabHO paboueii mporpaMMbl BOCITIMTAHUS H
Konnenmuu mpenomaBanus yuebHOTO mpeamera «@Pu3mka» B 00pa30BaTENBHBIX OpraHHU3AIHIX
Poccuiickoii Deaepannu, peaqn3yomuX OCHOBHBIE 00pa30BaTeIIbHBIE IPOTPAMMEI.

[IporpaMmMa mo ¢u3uke ompenenseT 00sM3aTeNbHOE MPEIMETHOE COAEp)KaHWE, yCTaHABIMBAET
PEKOMEHIYEeMYIO TIOCIIEIOBATEIFHOCTh W3YyYEHUS TE€M W pa3leioB Y4eOHOTO TpeaMeTra C y4ETOM
MEXXTPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH YIeOHOTO MpOoIlecca, BO3PACTHBIX 0COOCHHOCTEN
oOyqaronuxcs. [IporpamMma mo ¢u3nke maéT MpencTaBiIeHHE O MENIX, COAEPKAaHUH, OOIel CTpaTernu
o0ydeHusi, BOCIUTAHUS W Pa3BUTHA OOYUAIOMIMXCS CpeAcTBaMu ydeOHoro mpeamera «PDu3mka» Ha
yriyOIEHHOM YPOBHE.

Wsyyenne kypca ¢(m3ukm  yrayOnEHHOTO  ypOBHS — TIO3BOJSIET  pean3oBaTh  3ajadd
npohecCCHOHANPHON OpHEHTAIlMM, HAMpaBlIeHO Ha CO3JaHUE YCIOBHH IS TIPOSIBICHHS CBOHX
WHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH Ka)KIbIM OOYYaroIuMCs, KOTOPbIe HEOOXOIUMBI IS
MIPOIOJDKEHNST 00pa30BaHMA B OPraHU3AINAX MPo(ecCHOHaTLHOTO 00pa30BaHUS 0 PAa3IMIHBIM (HHU3HKO-
TEXHHYECKUM F HHKCHEPHBIM CIIEIHATBHOCTSIM.

B mporpamme 1o Qusmke onpeaensioTcs MIaHUpyeMble Pe3yIbTaThl OCBOCHUS Kypca (DH3WKH Ha
YPOBHE CpeaHero o0mIero 0Opa3oBaHus: JMIHOCTHBIC, METAPEAMETHBIE, TpeIMeTHBIE (Ha yrITyOnEHHOM
ypoBHe). HaydHo-MeTomoNmorHdeckoii OCHOBOW sl pa3paboTku TpeOOBaHWKW K JTUYHOCTHBIM,
MeTanpeaMETHBIM M TIPEIMETHBIM pe3ylbTaTaM OOYYaroIIuXCs, OCBOMBIIHAX MporpaMMmy Mo (pu3uke Ha
ypoBHE cpeaHero olmero obpa3oBaHus HA YIUIyOJIEHHOM YPOBHE, SIBISETCS CHCTEMHO-IESTeFHOCTHBIN
MOJIXO/.

[Iporpamma 1o Qu3mKe BKIOYALT:

TUTaHUpYEeMbIE PE3YJbTaThl OCBOCHHUSI Kypca (U3MKH Ha YriIyOJEHHOM YpOBHE, B TOM 4YHCIE
MIPEIMETHBIE PE3YJIBTATHI M0 T'OJIaM 00YUYCHHUS;

cojepkanue yaeobHoro npeamera «duznkay mo rogaMm 00y4eHUs..

[Iporpamma mo ¢uznMke UMeeT NPUMEPHBIH XapakTep U MOXKET OBITh UCIOJIB30BAHA YUHUTEISIMH
(hM3MKH ISl COCTABIICHUSI CBOMX PabOUUX MPOrpamm.

[MporpamMma mo (u3KMKe HE CKOBHIBAET TBOPUYECKYIO WHHIUATUBY YYUTENEH W MpPEAOCTaBISET
BO3BMOKHOCTH I pCaIn3allui pa3IndYHbIX METOAUYCCKUX MOAXOOAOB K IMPEIOJaBaHUIO (1)I/ISI/IKI/I Ha
yIIyONn€HHOM ypOBHE MPH YCIOBUU COXpaHEHHS 0053aTeNHHOM YacTH colepKaHus Kypca.

®dusnka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX NPUPOJBI, BBICTYyIAs B KadyecTBE y4eOHOro
mpeaMeTa B IIKOJIE, BHOCHT CYIICCTBCHHBIM BKJIQJ B CHUCTEMYy 3HAaHUW OO0 OKpYXKAlOIIeM MUpe.
HIkonpHBIA Kypc pu3HKH — cHCTEMOOOpa3yoOUMid Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JISKAT B OCHOBE MPOIICCCOB U SABJICHUI, U3y4acMbIX XUMHUCH, OMOIOTHEH,
(huzmnueckoii reorpadueii 1 acrpoHomuei. Vcrnonbp30BaHne U aKTUBHOE IPUMEHEHHE (DU3MUYSCKUX 3HAHUN
OTIPENICNIMIIO  XapakTep W OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe IHEPreTHKH,
TpaHCIIOpTa, OCBOCHUA KOCMOCA, MOJYUYCHHA HOBBIX MATCPpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHU. I/I3yquHe
(u3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KApTHHBI MHpa
oOyuaromerocs, B popMUpoBaHNE YMEHHH MTPUMEHSITh HAYYHBIH METOJ] TIO3HAHHS TIPH BBHITIOTHEHUH UMHU
Y4eOHBIX HCCIIeIOBAHMM.

B ocHOBY Kkypca (hm3uKH Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus MONIOXKEH P UAEH, KOTOPBIS
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO TOCTPOSHUSI.

Hoea yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
CONICP)KUT MaTepwal W3 BCEX pa3felioB (PH3MKH, BKIFOYAET KaK BOMPOCHl KJIACCHYECKOW, TaK W
COBpEeMEHHO! (PU3UKH.



Hoen cenepanuszayuu. B coorBeTcTBHHM ¢ Heil Marepuan Kypca ¢(usukd oObeIWHEH BOKPYT
¢usnueckux Tteopuil. Bemymum B Kypce sBisieTcssi GOpMHpOBAHHE IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaTEpHUH, BEILIECTBE U IOJIE.

Hoea czymanumapuszayuu. EE peanuzanus mnpeanonaraeT HUCIOJB30BaHUE T'yMaHUTapHOTO
moTeHMaNta GU3NUEcKoi HayKH, OCMBICTICHHE CBS3U Pa3BUTHS (PU3HMKH C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U IKOJIOTMYECKUMH MPOOIEMaMHU.

Hoea npuknaonoii mnanpasnennocmu. Kypc ¢usuku yriayOn€HHOTO ypOBHSL Mpennojaraet
3HaKOMCTBO C IIMPOKHM KPYI'OM TEXHHYECKHUX M TEXHOJIOTMYECKHUX MPHIOKECHUN M3YYEHHBIX TEOPHH U
3aKOHOB. [IpH 3TOM paccMaTpHuBalOTCS HA YpOBHE OOLIMX MPEJICTABICHUN U COBPEMEHHbBIE TEXHHUUYECKHE
YCTPOMCTBA, M TEXHOJIOTHH.

Hoea IKonozusauyuu  peanuzyercs TOCPEICTBOM  BBEICHHS DJEMEHTOB  COJACPIKAHHA,
MOCBAMIEHHBIX SKOJOTMYECKHM poOieMaM COBPEMEHHOCTH, KOTOPHIC CBSI3aHBI C PA3BUTHEM TEXHHKH U
TEXHOJIOTHH, a Takke 0O0CYXIeHHs MpobjeM PaluOHAIBHOIO MPUPOIOIMONB30BAHUS M DKOJIOTHUECKON
0e30MmacHOCTH.

OcBoeHne coepkaHUsl MPOTpaMMbl O (U3UKE JODKHO OBITH TMOCTPOCHO Ha MNPUHIIMIIAX
CHUCTEMHO-JIESITEIbHOCTHOTO Toaxofa. st ¢u3uku peanu3anusi STHX TNPHHIUIOB Oa3upyercss Ha
UCIIOJIb30BaHUN CaMOCTOSITEIBHOTO SKCIEPUMEHTa KaK MOCTOSHHO JIeHCTBYIOmEro (akropa y4eOHOTO
npouecca. s yriayOnéHHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSTEIILHOTO YUEHHYECKOTO 3KCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTANbHBIE YYCHUYECKHE ONBITHI MPH HM3YYEHHH HOBOTO MaTepHuaia, JabopaTopHbIE
pabotel m paboTel mpakTukyma. [Ipm 3TOM BO3MOXHBI JBa CHoOco0a peanu3anuu (UIUIECKOTO
MpakTHKyMa. B mepBoM ciydae MpakTHKyM TpoBomuTcs jubo B xonme 10 m 11 kimaccos, nmubo mocie
TIEPBOTO M BTOPOTO TMONYTOAWNA B KaKAOM M3 ITHX KIAccoB. BTopo# cmocob — 310 mHTerpanus padboT
MIPaKTUKyMa B CHUCTEMY J1a0OpaTOpPHBIX paboT, KOTOpBIE MPOBOISATCA B IPOLECCe HM3YyUEHHs paslerna
(temsl). Ilpu 3TOM mox paboTaMu MPAaKTHKyMa IOHUMAETCs CaMOCTOSTENIBHOE HCCIIEN0BAHUE, KOTOPOE
HPOBOAMTCS 110 PYKOBOJCTBY CBEPHYTOT0, 0000IEHHOTO BUa O€3 MOIAaroBoil MHCTPYKIKH.

B mporpamme mo ¢usHke cucTeMa yYEHHYECKOTO OSKCIEPUMEHTa, JTabopaToOpHBIX paboT u
NpPaKkTUKyMa IIPEICTAaBICHA EAMHBIM IepeyHeM. BpIOOp TeMmMaTuku A 3THX BHAOB YYCHHUYECKHX
MIPAaKTUYECKUX PadOT OCYLIECTBISIETCS YYacTHHKaMH OOpa30BaTEIbHOTO Ipouecca HCXOOs U3
0COOEHHOCTEW TIOYPOYHOTO TDIAHUPOBAHUS M OCHaIeHus kabuHeTa ¢msuku. [lpu s3Tom obecreunBaercs
OBJIa/ICHUE OOYYaIOUIMMUCS YMEHHSMU TNPOBOIUTH NpPsIMbIE M KOCBEHHBIE M3MEPEHUs], MCCIEIOBAHUS
3aBUCUMOCTEN (PM3NUECKUX BETUYNH U IIOCTAHOBKY OIBITOB I10 IIPOBEPKE NPEATI0KEHHBIX THIIOTES.

Bonbioe BHUMaHuE ynenseTcsl PELICHHIO PacdéTHBIX M KadeCTBEHHbIX 3anad. [lpu stom s
pacuy€THBIX 3aJad MPHOPUTETOM SBISIIOTCS 3aJauyd C SIBHO 33/JlaHHOM WM HESBHO 3aJaHHOW (hU3NUECKON
MOJEJIBIO, MO3BOJISIOIINE MPUMEHSITh W3YYEHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk W HUHTEIpUpPYyd NPUMEHEHHWE 3HAaHUHW W3 Pa3HbIX pas3nesnoB. [y KadecTBEHHBIX 3a7ady
HNPUOPUTETOM SIBJSIFOTCA 3aJaHus Ha OOBSICHEHHE/TIpEJCKa3aHWe NMPOTEKaHUs (U3MUECKUX SBICHUH U
NPOLIECCOB B OKPY’KAIOLICH JKU3HH, TpeOyromue BbiOopa (HU3n4ecKo MOAEIH Uil CUTYallMH IMPaKTHKO-
OPHEHTHUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmMu OI'OC COO k MarepHambHO-TEXHHYECKOMY OOECIICUCHHIO
y4eOHOro mpoiecca Kypce (PU3MKK YriayOJIEHHOTO0 YPOBHS Ha YPOBHE CpEIHEro o0Iiero o0pa3oBaHUs
JIOJDKCH HM3y4aThCs B YCJIOBHSX NPEAMETHOro KkaOuHera. B kaOuHere (U3MKH JIOJDKHO OBITh
HeoOxonumoe nabopaTopHoe OOOpYAOBaHHME JJISl BBITIONHEHHS YKa3aHHBIX B MporpamMMe MO (HU3UKE
YYEHHUYECKUX OTIBITOB, JIA0OPAaTOPHBIX paboT M paboT NpakTHKyMa, a TakKkKe JEeMOHCTPAaIMOHHOE
obopynoBaHue.

HdemoncTpanmonHoe obopyaoBaHue (GpOpMUPYETCS B COOTBETCTBHH C MPUHIIMIIOM MHUHHMAaIbHOM
JOCTAaTOYHOCTH M O0ECMeurBacT IMOCTAHOBKY TEPEUUCICHHBIX B IMporpaMMe Mo (u3uKe KIOYEeBBIX
I[eMOHCTpaHI/Iﬁ JJIsA HcciIeJ0BaHusA HN3y4aCMbIX SIBIICHUM u Impoueccos, OMITMPUYCCKUX u
(bYHZ[aMeHTaIIbeIX 3aKOHOB, UX TCXHHYCCKHX HpI/IMeHeHI/Iﬁ.

JlaboparopHoe o0opyJOBaHHE IJsl YYCHHYECKHX NPAKTHYECKHX pPaboT (opMmupyercs B BHIC
TEMaTUYEeCKUX KOMIUICKTOB M O0ecrieurnBaeTcs B pacu€Te OJHOrO KOMIUIEKTa Ha JIBYX OOY4YarONIMXCA.



TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 000pYIOBaHUS TOJKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IU(POBHIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPUTEILHBIX CUCTEM B
BUie NU(PPOBBIX J1aOOPATOPHH.

OCHOBHBIMH LIEJISIMU U3Y4eHHsI (PU3UKU B 0011[eM 00pa30BaHUU SIBIISIOTCSL:

(¢opmHupoBaHHE HHTEpeca W CTpPEeMIICHHS OOydaromuxcs K HAayYHOMY M3YYEHHUIO IPHUPOABI,
pa3BUTHE X UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BuTHE NpEACTaBICHUH O HayYHOM METOJC MO3HaHHA U (POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOLICHHUS K OKPY KAIOLIUM SIBIICHUSIM;

(hopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa W3yueHHs OCHOB CTPOEHHSI MaTepHU U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(hopmupoBaHue yMEHUI OOBSICHATH SBJICHUS C UCIONB30BaHUEM (PU3MYECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

(hopmHUpoBaHUE TpEACTaBICHUH O POIM (QU3UKH AN Pa3BUTUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOIOTHUH;

pasBUTHE TPEJCTABICHUNA O BO3MOXHBIX cepax Oyaymied mpodeccHOHANbHOU NesSTeIbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, MOArOTOBKA K JalbHEHIeMy 00yUeHHIO B 3TOM HAIPaBIICHHU.

JocTmwkenne 3THX 1eield obecreunBaeTcsl pelieHHeM CIeIyoNINX 3a1ad B Mpolecce U3ydeHHs
Kypca (pHU3uKH Ha ypOBHE CpEeIHET0 001Iero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBbl 3HAaHWK 00 OOImUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYAss MEXaHUKY, MOJEKYIAPHYIO (H3HKY, JJIEKTPOAWHAMHKY, KBAHTOBYIO (DM3UKY U 3JICMEHTBHI
acTpoU3NKH;

¢dbopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUSA Uil OOBSICHEHHS (U3MUECKUX
SBJICHUH B IPUPOC U VIS NPUHSTHS NPAKTHUECKUX PEIIEHUH B TIOBCEIHEBHOMN KHU3HMU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JInYHBIX 3a/a4 C SIBHO 3aJaHHOM (PM3MUYECKON MOAENbIO, 3a7ad,
NOJPa3yMEBAIOLINX CAMOCTOSATENFHOE CO3JaHne (PU3UUECKON MOJENH, aJleKBaTHOM yCIIOBHSAM 3a/aud, B
TOM YHCIIE 33724 HH)XEHEPHOI'O XapaKTepa;

NOHUMaHue (U3NYECKUX OCHOB W MPUHUUIIOB JEMCTBUSL TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOLECCOB, UX BIMSHUS Ha OKPY>KAIOLIYIO CpELy;

OBJIQJICHUE METOAAMH CAaMOCTOSITEJIbHOTO IUIAHMPOBAaHUS W NPOBelIeHHA  (PU3NYECKUX
9KCHEPUMEHTOB, aHAJIN3a U WHTEPHpETaluu MHPOPMAIMH, ONPENEeNIeH!s] JOCTOBEPHOCTH IOIy4YE€HHOIO
pe3yibTaTa;

CO3[aHUE YCJIOBHMM JJI1 Ppa3BUTUS YMEHHUHA MPOEKTHO-UCCIEIOBATENbCKOW, TBOPYECKOM
JesITeIbHOCTH;

pa3BuTHE HHTEpeca K chepaM mpoeCCHOHANBHOM e TeNFHOCTH, CBI3aHHON C (PH3UKO.

B cootBerctBum ¢ TpeboBarmamMu PI'OC COO yrayOn€HHBIA YPOBEHb H3ydeHHS y4eOHOTO
npenveta «QDu3uKa» HAa YpOBHE CpEAHETo oOmero o0pa3oBaHUS BBIOMpAETCS OOYUYAIOITIMHUCH,
IUTAaHUPYIOLMMHU IPOIODKEHHE 00pa30BaHUs 1O CIIEHUATIBHOCTIM (GU3UKO-TEXHUYECKOTO MPOQHUIISL.

Ha wusydenue ¢wusuku (yriayOn€HHBIA ypOBeHb) Ha ypOBHE CpEAHEr0 O0Omero oOpa3oBaHUS
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B Henenmto), B 11 ximacce — 170 gacos (5 9acoB B
HEJIEIIO).

[Mpennaraemelii B mporpamMMe 1O (GHU3UKE IMEpPEYCHb JIa0OPAaTOPHBIX M TMPAKTUYECKHX paboT
ABJISIETCS. PEKOMEHOBAHHBIM, YUYHUTENb JefaeT BhIOOP MpOBeAeHUsS TabopaTOpHBIX paboT W OIBITOB C
y4ETOM MHIUBHIYaIbHBIX OCOOCHHOCTEH 00yUaromuxcsl.

COJAEP)XAHUE OBYYEHU

10 KJIACC
Pa3nen 1. Hayunblii MeToA MO3HAHMS NPUPOIbI.
Omnka — ¢yHAaMeHTalbHas Hayka O mpupoje. HaydHbplii MeETOJ TO3HAHUS W METOJBI

MCCIeI0BaHUs (PU3UYCCKUX SBICHUM.



DKCIIEpUMEHT U TeOpHs B TIpoLiecce Mo3HaHMs pupoabl. HabroneHne u SKCriepuMeHT B QU3HKe.

CriocoObl m3MepeHus: GU3NUECKUX BEIMYHH (aHAJOrOBbIe U U(POBbIE H3MEPHUTEIBHBIE IPUOOPHL,
KOMITBIOTEPHBIC 1aTYNKOBBIC CUCTEMBI).

[Norpemnoctn u3mMepeHnit Gprusndeckux BeIHYHH (a0COMIOTHAS U OTHOCUTEIbHAS).

MopaenupoBanue QU3MYECKHUX SBICHUHA W MPOLECCOB (MaTepHalbHas TOYKa, aDCONOTHO TBEPAOE
TeJo, uaeanbHast >KUAKOCTh, WACaIbHBIA ra3, TOUeUHbIH 3apan). ['unoreza. Gusnyeckuii 3aK0H, TPAHULBI
ero npuMeHumMocTtu. duzndeckas Teopusl.

Ponb 1 MecTo Qusuku B HOpMUPOBaHUHM COBPEMEHHOM HAY4YHOH KapTHHBI MHpa, B MIPAKTUYECKOM
JIeSATENIBHOCTH JIIOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

W3mepenne cuibl TOKa M HAMpsDKEHUS B LIETIH MOCTOSIHHOTO TOKa MPU TOMOIIM aHAJOTOBBIX U
IU(QPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3nakoMcTBO ¢ nugpoBoit nabopatopueii no ¢usuke. [Ipumeps n3mMepeHns: GU3MUECKUX BETHUUH
MIPY MTOMOIIM KOMITBIOTEPHBIX AATYHKOB.

Pa3nen 2. Mexanunka.

Tema 1. Kunemamuxa.

Mexannueckoe ABMKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKEHUA. CucTeMa oTcuéTa.

[Ipsimast u oOpaTHas 3aAa4l MEXaHHUKH.

Panuyc-BexkTop MaTepuabHOM TOUKH, €70 MPOEKIIMH Ha OCH CUCTEMBI KOOPAUHAT. TpaeKTOpHsL.

[epememienne, CKOPOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MIPOEKIIMU Ha OCU CUCTeMbI KoopanHaT. ClojkeHne NepeMeLIeHNH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PpaBHOYCKOpPEHHOE MPSIMOJMHEHHOE IBIDKEHHE. 3aBHCUMOCTb KOODIHMHAT,
CKOPOCTH, YCKOPEHU U IIyTH MaTepHaIbHOM TOUKH OT BPEMEHH U UX IpaduKu.

CBobOogHOE majierne. Y cKkopeHue CBOOOIHOTO MaieHus. JBmkeHne Tena, OpOIIeHHOTO IO yTIOM
K TOPHU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHsI MaTepHaIbHOM TOUKH OT BPEMEHH U HX
rpadukm.

KpuBonuneitHoe nBuxeHue. [[BrkeHue MaTepuaJbHOM TOUKM IO OKPYXHOCTU. YTJOBas U
nuHEHHast ckopocTs. [lepruon u yacrora obpamenus. LieHTpocTpemMuTensHOE (HOPMaIbHOE), KacaTeIbHOE
(TaHreHIMAIBHOE) U MTOJTHOE YCKOPEHNE MaTepUalIbHON TOUKH.

TexHUYecKHe YCTpOMCTBA M TEXHOJIIOTHMYECKHE IPOLECCHI: CIHAOMETpP, IBW)KEHHE CHApsOB,
LIETIHbIE, IIeCTepEHYATHIE U PEMEHHBIE [IEPEAAYH, CKOPOCTHbIEC TU(THI.

Jemoncmpayuu.

Mogens cucTeMsl OTCUETA, HIUTFOCTPALVS] KHHEMAaTHYECKUX XapAKTEPUCTHK JIBHKCHHUS.

CriocoObl nccne0BaHus! IBHXKEHHUM.

Nnmoctpanys npeaenbHOro nepexona u N3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue IBMKEHHI C HCIIOIE30BAHUEM MEXaHH3MOB.

ITagenne Ten B BO3AyX€E U B pa3peskeHHOM MTPOCTPAHCTBE.

Habnronenue aBuxeHus Tea, OpOIIEHHOTO O YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasnenue cKOpoCTH PH JBMKEHHUHN IO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBol CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUH, CKOPOCTEN JBIKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX CHCTEMax
OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomut, npaKmuKym.

N3ydeHnne HepaBHOMEPHOIO ABMKEHUS C LIEJBIO OMPEeIeHNs MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHUs NpU HPSMOJIMHEWHOM PABHOYCKOPEHHOM JIBHKEHUM II0 HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHHUU.

W3mepenne yckopeHHsi CBOOOJHOTO TajeHUs (PEKOMEHJOBAaHO UCIONb30BaHUE IH(PPOBOIt
JabopaTopun).



Uzyuenne nBwkeHUs Tena, OpOIIEHHOTO TOpW3OHTaNbHO. [IpoBepka THMOTE3bl O MPSIMOM
MIPONOPIIMOHATBHOMN 3aBUCUMOCTH MEXAY JaIbHOCTBIO MONIETA M HAYaJIbHOM CKOPOCTBIO Tea.

N3ydenue ABM>XEHUS TeNa M0 OKPY>KHOCTH C MOCTOSHHON IO MOZYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEPpHOJIa 0OpaIeHHsT KOHMYECKOTO MasiTHAKA OT €r0 IapaMeTpoB.

Tema 2. lunamuxa.

IlepBriit 3akoH HeroToHa. MHepumanbHble cuctembl oTcuéra. [IpuHIMI OTHOCHTENBHOCTH
lanunes. HennepuumansHble cUCTEMBI 0TCUETA (OTIpeesiCHHE, IPUMEPBI).

Macca tena. Cuna. [IpyHIMD Cyneprno3uuu cui.

Bropoii 3akoH HeroToHa /11t MaTepUaabHON TOUKH.

Tpernii 3axkoH HploTOHA 17151 MaTEepUAIILHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAJEHTHOCTh I'PAaBUTAIIMOHHONW M MHEPTHOM MacChI.

Cuna TspkecTH. 3aBHCUMOCTb YCKOPEHHUS! CBOOOJHOTO MAaACHUS OT BBICOTBHI HAJl MOBEPXHOCTHIO
TUTAaHETHI U OT reorpauyueckoil MHUpoTHl. J[BrkeHne HeOECHBIX Tel W MX CIyTHUKOB. 3akoHbl Kerutepa.
IIepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, qmxkyIierocs ¢ yCKOpeHUEM.

Cuna tpennsa. Cyxoe Tpenue. Cuiia TpeHUs] CKONBKEHHS M cuia TpeHus: mokosd. Koadduuuent
Tperus. Cuiia CONPOTHUBIIEHUS TIPHU JBM)KEHUU Teja B KUIKOCTH WM rase, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCHUTENILHOTO JBM)KEHUS.

Hasnenue. 'mapocratuueckoe nasienue. Cuna Apxumena.

TexHudyeckue yCTpoicTBa W TEXHOJIOTMYECKHE  TPOLIECCHL:  MOAIUMIHMKH, JBUKEHHE
HUCKYCCTBEHHBIX CIIyTHHUKOB.

Jemoncmpayuu.

Habmronenue nBrkeHHs Tl B MHEPLHUAIBHBIX M HEMHEPLUAIBHBIX CUCTEMaX OTCUETA.

IIpuHINIT OTHOCUTEIBHOCTH.

Kauenue nByX IUIMHAPOB WIH IIAPOB PA3HOM MACCHI ¢ OJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEUHEPLIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIOLIEH NPUIIOKEHHBIX K Ty CHJI C IPOM3BEICHUEM MaccChl Tejla Ha ero
YCKOPEHHUE B HHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cnil, BOZHUKAIOUINX B PE3yIbTaTe B3aUMOJICHCTBHYS TEI.

N3mepenne Macc 1o B3aMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U NTaJICHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHJ TPEHHS MTOKOS, KAYEHHS U CKOJIbKCHHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomoi, nPAKMUKyM.

W3mepenne paBHOACHCTBYIONIEH CHII TIPH ABMKEHUHU OpyCKa M0 HAKJIOHHOW TIOCKOCTH.

IIpoBepka runoTessl O HE3aBUCUMOCTH BPEMEHHM ABMKEHUS OpycKa M0 HaKJIOHHOW IUTIOCKOCTH Ha
3alaHHOE PACCTOSTHHE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE M PE3HHOBOM 00paslie, OT
ux nehopMarum.

W3yueHne ABHKEHUSI CHCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErKuid OJI0K.

Wzmepenne koddduimenta TpeHus 1Mo BeJIMYNHE YTIIOBOTO KO3 dunreHTa 3aBUCUMOCTH Frp(N).

UccnenoBanue nBmkeHUs Opycka IO HAKIOHHOHM TUIOCKOCTH C MEPEMEHHBIM KO3(PQHIMEHTOM
TpPEHHUS.

W3ydeHnne ABMKEHUS Tpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [loctynaTensHoe U BpalaTeabHOE ABMKEHHE TBEPAOro Tena. MOMeHT
CHJIBI OTHOCHUTENBHO OcH BpamieHus. Ilnedo cuibl. CrnokeHue Cuil, IPUIOKEHHBIX K TBEPAOMY Temy.
Ilentp TsKECTH TENA.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena.



YcroiiunBoe, HEYCTOWYHBOE, 0€3pa3IUYHOE PaBHOBECHE.

TexHu4yecknue ycTpoWcTBa M TEXHOJOTMUECKHE TNPOLECCHl: KPOHIUTEHH, CTPOMTEIBHBIM KpaH,
peméryaTbie KOHCTPYKLIUU.

Hemoncmpayuu.

VYcnoBus paBHOBeCHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, nPpAKMUKyMm.

HccnenoBanue ycnoBuil paBHOBECHS TBEPOTO TeNa, UMEIOIIET0 OCh BPALICHHUSL.

KoHncTpynpoBaHye KpOHIITEHHOB M pacuéT CUII YIIPYTOCTH.

N3ydenne ycToiunBOCTH TBEPAOTO TENA, UMEIOIIETO TIOMIAlb OMOPHI.

Tema 4. 3axonvl COXpaHEHUA 6 MEXAHUKE.

WMmynec MarepuaabHOM TOUYKM, CHCTEMBI MaTepuaibHBIX ToueK. LleHTp Macc cuctemsl
MaTepuanbHbIX ToueK. TeopeMa o ABMKEHUH LIEHTPa Macc.

WMmynbc cuiibl 1 U3MEHEHHE UMITYJIbCa Tea.

3aKOH COXPaHEHUs UMITYJIbCa.

PeaxkTtuBHOE BUXKEHUE.

MoMmeHT umIynbca MaTepuaabHOUW ToukH. llpeacTraBneHne o coXpaHEHMM MOMEHTa MMIyJbca B
LEHTPANTbHBIX MOJIAX.

PaboTa cunbl Ha MaqoM W Ha KOHEYHOM MepeMelieHud. ['paduueckoe mpeacTraBieHue padoThI
CHUIBI.

MOIIHOCTB CHIIBL.

Kunerndeckas sHeprusi MaTepuaabHOW TOYKH. Teopema 00 M3MEHEHUM KMHETUYECKOW IHEPTHUH
MaTepUaIbHON TOUKH.

IloTennnanbHble M HEMOTEHIHANbHBIE CHIIBL. [loTeHnmanbHas sHeprus. IloTeHnmManbHas dHEprus
ynpyro negopMHUpOBaHHOM NpyxuHbI. [loTeHIManbHas 3Hepryus Tena B OJHOPOIHOM I'PaBUTALIMOHHOM
nose. [loreHnmanbHas 3HEPrusi Teaa B TPAaBUTALMOHHOM I10JI€ OJJHOPOAHOrO mapa (BHYTPH M BHE LIapa).
Bropas kocMuueckas ckopocTb. TpeThst KocMUUECKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXaHMUYECKON HEPIHH CUCTEMBI Tel. 3aKOH
COXPAHEHUsI MEXaHUYECKON JHEPTUu.

VYpyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHymnu ans uAcaNbHOM OKUIKOCTH KAaK CIEICTBUE 3aKOHA COXpPAaHEHUs
MEXaHUYECKON SHEPIUH.

TexHU4YecKHe YCTpOMCTBA M TEXHOJIIOTHYECKHE IPOLECCHL: JBMKEHHE PAKET, BOJOMET, KOMED,
NPY>KUHHBIM TUCTONIET, TUPOCKOII, (PUTYpHOE KaTaHHWE HAa KOHBKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE IBUKECHHE.

N3MepeHre MOITHOCTH CHJIBL.

W3meHeHune SHepruu Tejaa Npu COBEPLICHUH PaOOTHI.

B3auMHbIe IpeBpallleHUs KUHETUYECKON U NIOTEHLIUAJIbHOW YHEPTUi NpU IEHCTBUN HA TENO CHIIbL
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHE YHEPTHH TTPU CBOOOHOM IaJICHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomst, npaKmuKym.

N3mepenne nmmysbca Teaa Mo TOpPMO3HOMY ITyTH.

W3mepeHue CUITbI TSITH, CKOPOCTH MOJIENN DJICKTPOMOOHIISE 1 MOLITHOCTH CHJIBI TSITH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHITBI.

HccnenoBanne coxpaHeHUs! UMITyJIbCa TIPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHne KUHETUYECKOW SHEPTUHU TENA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE N3MEHEHUS TOTEeHIIMAIBLHON SHEPTUN TIPY>KUHBI ¢ PaOOTOM CHUJIBI TPEHHUS.

Omnpenenenre padoThl CUIIBI TPEHUS TIPH IBMKEHUH TeJla TI0 HAaKIIOHHOW TIOCKOCTH.



Pa3nen 3. MoJekyasipaas ¢pU3UKa U TePMOAUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOT MEOPU.

OcHOBHBIE TIOJIOKEHHsI MOJIEKy IsipHO-KuHeTnyeckoil Teopun (MKT), ux omeiTHOe 000CHOBaHHE.
Huddysus. BpoyHoBckoe aBmKeHHE. XapakTep ABMKEHHS M B3aMMOJCHCTBUS YacTHIl BEILECTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH M TBEPABIX Tl U O0BSCHEHUE CBOMCTB BELIECTBA HA OCHOBE DTHX
Mmopeneil. Macca u pazmepsl MoJiekyd (atomoB). Konnuectso Bemectsa. [loctostnHass ABoraapo.

TennoBoe paBHOBecue. Temiiepatypa u criocoOsl e€ n3mepenus. [llkana Temnepatyp Llenscust.

Mopnens uneanbHOro rasa B MOJIEKYJISPHO-KMHETHUECKON TEOpPHM: YacTHIBI Ta3a JBHXKYTCS
Xa0THYECKH U HE B3aUMOJIEHCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kuaneiipona. AOconoTHas Temmeparypa (IIKajia
temnepatyp KensBuna). 3akon [ansToHa. M3omporecchl B H1€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['padudeckoe mpeacTaBieHue H30MPOLIECCOB: H30TEPMa, U30X0pa, H300apa.

CBsi3p MeXIy JaBIECHHEM M CpelHEeH KHHETHMYECKOW HHEeprueil MoCTyHaTeabHOro TEIIOBOIO
JOBIDKEHUSI MOJIEKYJ HJEalbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJCKYJISIPHO-KMHETHYECKOH TEOpHH
UJCaTBHOTO rasa).

CBs3p aOCOMIOTHON TeMIepaTypbl TEPMOJUHAMUYECKOW CHCTEMBI CO CpEeIHEH KHHETHYeCKOi
3HEPrueil MocTynaTeabHOro TEMIOBOIO ABM)KEHNUS €€ YacTHLL.

TexHHUeCKHe YCTPOHCTBA M TEXHOJOTHMUYECKHE TMPOLECCHl: TEPMOMETP, OapoMeTp, MOJIy4eHHUE
HaHOMaTEepHaJoB.

Hemoncmpayuu.

Mopenu IBHXEHHS YacTHIl BEIIECTBA.

Mopens OpOyHOBCKOI'O IBHOKEHHUSL.

Buneoposnuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JBIMKEHHUS.

Huddysus xuaxocTei.

Mogens onsita IllTepHa.

IIpuTsixenue MoJeKy.

Mopenu KpucTasIMueCKuX PeréToK.

Habmronenue u uccnenoBaHue H30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomel, nPAKMUKyM.

HccrnenoBanue mnpouecca yYCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHsS IPH TEIUNIOOOMEHE MEeXIy
ropsiyei U X0JIO0JHOU BOJOM.

W3yuenne  M30TEpPMUYECKOro  mpomecca  (PEKOMEHAOBAaHO  WCHONb30BaHHE  LHM(POBOI
nmabopaTopumn).

W3yueHne n30XOpHOTO Mpoliecca.

Wzyuenue nzobapHoro nporecca.

[IpoBepka ypaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennogvie mawiunwl.

Tepmomnuamuueckast (T/]) cuctema. 3amaHvne BHENTHUX YCIOBHW MM TEPMOIAMHAMUYECKOU
cucteMbl. BHemHue 1 BHyTpeHHHE napaMeTpsl. [lapameTpbl TepMOAMHAMUYIECKOI CHUCTEMBI KaK CpeaHUE
3HA4YCHU BCIINYMH, OIIMCBIBAIOIINX e€ cocTosiHuE Ha MHUKPOCKOIMMNMYECKOM YPOBHE.

HyneBoe Hawanmo TtepMonuHamMuku. CaMOINpOM3BONIbHAS —peJakcalys TepMOJAUHAMUYECKON
CHCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenb ueanbHOTO Ta3a B TEpMOJMHAMHKE — CHCTEMa ypaBHEHMI: ypaBHeHHMe MeHneneeBa—
Knaneipona u BblpaxkeHHe A BHYTPEHHEH SHEpruu. Y CJIOBHS MPUMEHUMOCTH 3TOW MOJENH: HHU3Kas
KOHIOCHTpAlHd 4aCTUL], BBICOKUEC TCMIICPATypPhI. BmpameHHe JUISL BHyTpeHHCI\/'I OHEPTruu OJAHOATOMHOI'O
U7eabHOrO Tra3a.

KBasucrarnyeckue u HeCTaTHYECKHE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoOAMHAMUKE. BrruuciieHue paboThl Mo rpaduky mpolecca Ha pV-
Juarpamme.



Tennonepenaya Kak cnocod M3MEHEHUs] BHYTPEHHEH YHEPTUM TEPMOAMHAMHUUYECKON CUCTEMBI O€3
coBepuieHHs padoThl. KOHBEKIHA, TEIIONPOBOAHOCTE, U3TYUYEHHE.

KonnuectBo Temnotsl. TemnoéMkocTh Tena. YAenpHas M MOJIIpHas TEMJIOEMKOCTH BEILECTBA.
VpaBHeHne Maiiepa. YaenpHas TeIuloTa CropaHus ToruiMBa. Pacu€r konmdecTBa TEMJIOTHl MpHU
tertonepenaye. [lonstue o6 agnadbaTHOM mporiecce.

[lepBblIif 3aK0H TepMOAUHAMUKH. BHyTpeHHss sHeprus. KonmuecTBo TemIoTs U paboTa Kak MepsI
W3MEHEHUs BHYTPEHHEH 3HEpPTruu TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoit 3akoH TepMOAMHAMUKM [Js PaBHOBECHBIX IPOLIECCOB: Ue€pe3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOAMHAMHYECKOH CHUCTEMBI TPOXOAUT €AWHCTBEHHas aauabata. AOcomroTHas
TeMIeparypa.

Bropoii 3ak0H TepMOAMHAMUKH [l HEPAaBHOBECHBIX MPOILIECCOB: HEBO3MOXKHO NMEPEATh TEIUIOTY
oT Ooyee XONOAHOTO Tena K Oomee Harperomy Oe3 kommeHcauuu (Kiaysumyc). HeobparumocTts
MIPUPOHBIX MPOLIECCOB.

IIpunnune! nevicteus Termnosbix Marud. KITJT.

MaxkcumansHoe 3nauenue KIT/1. Iukn Kapno.

OKOJIOTHYECKHE aCHeKThl HCIOJIb30BaHMs TEIUIOBBIX JBurareneid. TemnoBoe 3arps3HeHue
OKpY>KaroIeH cpeapl.

TexHudyeckue ycTpoWCTBa M TEXHOJOTMYECKHE TIPOLIECCHl: XOJOAMJIBHUK, KOHIUIMOHED,
IU3eNbHBIA U KapOIopaTOpHBIA JBUraTeNy, MapoBas TypOWHA, MOJydeHHE CBEPXHHU3KUX TeMIepaTyp,
YTUIN3alUs  «TEIUIOBBIX»  OTXOJAOB C  HCIOJB30BaHMEM  TEIUIOBOTO  Hacoca,  yTHIM3aLus
OMOOPraHMYECKOr0 TOIUINBA IJIs1 BBIPAOOTKHU «TETIJIOBOW» U 3JICKTPOIHEPIUH.

Jemoncmpayuu.

W3meHnenune Temnepatypsl Ipu aguadaTUYeCKOM paclIMpeHNH.

Bo3aymHoe orauBo.

CpaBHeHHE yIeNbHBIX TEINIOEMKOCTEH BEIIECTB.

CriocoOBI M3MEHEHNs BHYTPEHHEH SHEPTUu.

HUccnenoBanue axuabaTHOro mpoiecca.

KomnbsroTepHble MOEN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomeot, npaKmMuKym.

M3mepenue yaenbHON TEMIOEMKOCTH.

HccnenoBanue npoiecca OCThIBAHUS BEIIECTBA.

HUccnenoBanne agnabaTHOro mpoiecca.

W3yueHne B3auMOCBSI3M SHEPIHH MEKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U TEMIEPATyPbl KUIICHUS
JKUJKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeuecmea. Dazosvie nepexoonl.

ITapoobpazoBanne u KoHAeHCanuA. VicapeHnue n kurieHue. Y AebHas TerioTa mapooopa3oBaHuUsL.

Hacplmennsle u HeHachIIeHHBIE napbl. KauecTBeHHas 3aBHCHMOCTh IUIOTHOCTH W JaBIICHUS
HACBIILEHHOTO 1apa OT TEMIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHUS OT NABJICHUS B KHIKOCTH.

BrnaxxHocTh Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTD.

Teépmoe Teno. Kpucrammmyeckue u amopdHble Tena. AHWU3OTPONMS CBOWCTB KpPUCTAJUIOB.
[MnaBnenue u KpucTaUIM3anys. Y IenbHas TerioTa miasneHus. Cyonumanms.

Hedopmanym tBEpHOro Tenma. Pactsokenne u cxatue. Cnsur. Moaynes HOwra. Tlpenen ynpyrux
nedopMaruii.

TerioBoe paclIMpEeHUE KUAKOCTEH H TBEPIBIX Tel, OOBEMHOEC U JIMHEHHOE pacCIIUpEeHHE.
AHTapMOHH3M TEIUIOBBIX KOJIEOAHUI YaCTHIl BEIIeCTBA KaK MPHYMHA TEIUIOBOTO PACHIMPEHHUsS Tend (Ha
KaueCTBEHHOM ypPOBHE).

[MpeoOpa3zoBanue 3HEprUH B (Ha30BbIX Mepexoaax.

YpaBHeHHE TEIUIOBOIO OajiaHca.



[HoBepxHocTHOE HaTshKeHHE. KoaddumeHT moBepXHOCTHOTO HATsDKeHNsL. KanuuisipHble siBJICHUSI.
[laBneHure o UCKpUBIEHHOM MOBEPXHOCTHIO kuAKocTH. Dopmyna Jlannaca.

TexHu4yeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: JKUAKHUE KPHUCTAJIbl, COBPEMEHHBIC
MaTepuaibl.

Hemoncmpayuu.

Tennosoe pacmupeHue.

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenne. Kunenne npyu noHnXeHHOM JaBICHUM.

M3mepenne cuibl TOBEPXHOCTHOTO HATSKEHMSL.

OnBITH ¢ MBITBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanunnsaphsie sBneHus.

Mopneny HeHBIOTOHOBCKOM KUAKOCTH.

CriocoObl n3MepeHust BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBJIEHUS KPUCTAIINYECKOTO BEIIECTBA.

Bune! nedopmariuid.

Habmonenue mManbix nepopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomoi, nPaAKMUKyM.

N3ydenne 3akoHOMEpHOCTEN HCTTapeHNs KUIKOCTEH.

W3mepenne yaenbHON TEMIOTHI MJIaBIECHUS JIbJA.

M3yueHue CBOMCTB HACBHIEHHBIX NIAPOB.

W3mepenue abcotOTHOM BIQXKHOCTH BO3/yXa U OLICHKA MacChl IApOB B IIOMEILECHHU.

Usmepenne korduiimeHTa MOBEpXHOCTHOTO HATIKEHHSL.

Wsmepenne moxymst FOwHra.

HccnenoBanue 3aBUCUMOCTH Je(OpMaLK PE3UHOBOT0 00pa3ia OT NPUIIOKEHHON K HEMY CHJIBI.

Pa3nen 4. dnekTpoanHaMHUKa.

Tema 1. dnekmpuueckoe noe.

OnexTpuzauus Tea U e€ MpOsBICHUs. DJIEKTPUUECKU 3apsa. [IBa Bua JIEKTPUUYECKUX 3apsiioB.
[IpoBOOHMKH, IUAIEKTPUKH M MOJIYHNPOBOAHUKU. OJIEMEHTAPHBIM DSJIEKTPUUYECKUH 3apsd. 3akoH
COXPAHEHUS JIEKTPUUECKOTO 3apsfa.

Bsaumopeiictsue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona.

Onekxtpuyeckoe moine. Ero nelicTBue Ha aIeKTpHUIecKre 3apsiibl.

Hampsoxkéaaocte  anektpudeckoro  monst.  [IpoGuberit  3apsa.  Jluamm — Hampspk€HHOCTH
JIEKTPUUECKOro nojsi. OMHOPOIHOE IINEKTPUUYECKOE TIOJIE.

IloTeHIManbHOCTh 3JIEKTPOCTATHYECKOTO TONs. Pa3sHOCTP MOTEHIMAIOB W HalpsKEHHE.
IloTennnanbHas SHEPrUs 3apsa B IEKTPOCTATHUECKOM Mosie. [loTeHnman 3J1eKTpoCcTaTHIECKOro MO,
CBs3p HampsOKEHHOCTH MO M PA3HOCTH TOTEHLHMAJIOB JUIS 3JEKTPOCTATHUECKOro mois (Kak
OJITHOPOAHOT0, TaK ¥ HEOAHOPOIHOTO).

IIpuHIHKI CyNIepIO3HLINT SIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOM chepbl. [lone paBHOMEPHO 3apsKEHHOTO
mo o0béMy mapa. Ilore paBHOMEpPHO 3apsDKEHHOW OCCKOHEYHOW IUTOCKoCcTH. KapTuubl nuHUN
HanpsKEHHOCTH 3TUX MOJIEN U SKBUIIOTEHLIMAJIBHBIX TOBEPXHOCTEH.

IIpoBOHUKHM B 3JIEKTPOCTATHUECKOM I10JIE. Y CIOBHE PAaBHOBECHS 3apsI/I0B.

JMdneKkTpuKH B 3JeKTpoCcTaTH4IecKoM ToJje. JuanexTprudeckas MPOHULAEMOCTh BEIIECTBa.

Konpencarop. D5ekTpoéMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOT0 KOHIEHCATOPA.

[TapannensHOe coequHeHre KoHIeHcaTopoB. [locnenoBarensHOe COeIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKeHHOT0 KOHAEHCATopa.

JBr>xeHue 3apsHKEHHOM YacTUIIBI B OJTHOPOIHOM BJIEKTPUUYECKOM TIOJIE.

TexHudyeckue yCTpoiicTBa M TEXHOJOTHMUECKHWE TIPOIECCHI: 3JEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATHYUECKAs 3aIlITa, 3a3eMJICHHE 3JIEKTPOIIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ae ['paada.



Hemoncmpayuu.
VYCTpoiCTBO M MPUHIMI JEUCTBUSA MIEKTPOMETPA.
DJeKTprUEeCcKOe T0JIe 3apsHKEHHBIX IIaPUKOB.
DJeKTpUUYECcKOe MOoJIe IBYX 3apsKEHHBIX MIACTHH.
Mogens 3nekTpocTaTnieckoro reneparopa (Ban ge I'paada).
[IpoBOIHHKH B 3IIEKTPUUECKOM TIOJIE.
DJexkTpocTaTnyeckas 3alluTa.
YCTpOHCTBO U JeHiCTBUE KOHJIEHCATOpa MOCTOSHHON 1 IEPEMEHHOM EMKOCTH.
3aBHCUMOCTD AIIEKTPOEMKOCTH TITIOCKOTO KOHAEHCATOpa OT IUIOIIAAN TUIACTHH, PACCTOSHUS MEXKILY
HUMH U JU3JIEKTPUUECKON MPOHUIIAEMOCTH.
DOHeprus AEeKTPUIECKOro MOJIsl 3apsKEHHOT0 KOHIEHCATOopa.
3apszka U pa3psaKa KOHAEHCaTopa uyepe3 pe3nucTop.
Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, npaKmMuUKym.
OneHka cui B3aUMOICHCTBUS 3apsHKCHHBIX TEIL.
Habnionenue mpeBpaieHus SHEPTrUHM 3apsDKEHHOTO KOHAEHCATOpa B OHEPTUI0  U3ITYyUEHHS
CBETOAMOJA.
Wzyuenne npoTekaHus TOKa B LETH, COAEPIKAIIECH KOHIEHCATOP.
Pacnpenenenne pasHOCTH TOTCHUUATOB (HANPSDKEHUs) TMPH TOCIEIOBATENBHOM COCIUHEHUH
KOHJIEHCAaTOPOB.
Hccnenoanue pa3psjga KOHIAEHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannwlit 3neKmpudecKuii mox.
Cuna Toka. IIocTOsIHHBIN TOK.
VYcnoBus CyIEeCTBOBAHUS MTOCTOSIHHOTO AJEKTpUUecKoro Toka. Mcrtounuku toka. Hanpspkenune U u
SMC é.
3axon Oma 15 y9acTKa HerH.
DJEeKTPUUECKOe CONPOTUBIIEHHE. 3aBUCHUMOCTh CONPOTHUBIIEHHUSI OJHOPOAHOTO IPOBOAHUKA OT €r0
JUIMHBI 1 IUIOIIAAN OIEPEYHOI0 CEUCHU. Y IeTIbHOE CONPOTHBIICHHUE BEIIECTBA.
[locnenoBarenpHOE, NapaJIeIbHOE, CMEIIAHHOE COEANHEHUE TPOBOIHUKOB. PacuéT pa3BeTBIEHHBIX
anekrpudeckux nerei. [Ipasuna Kupxroda.
Pabora anextpudaeckoro Toka. 3akoH [[xoyns—Jlenma.
MoUIHOCTb 3EKTPUIECKOro ToKa. TerioBas MOLUIHOCTh, BbIAEsIEMas HA PE3UCTOpE.
OJIC u BHyTpeHHee CONpOTHBIEHHE WCTOYHWKA TOKa. 3akoH OMa g TONHOW (3aMKHYTOM)
ANEKTPUUECKON 1enu. MonHoCTh HCTOYHMKA TOKa. KopoTkoe 3amMbIKaHUeE.
Konnencatop B 1ieny IOCTOSIHHOT'O TOKA.
TexHUueckre yCTPOHCTBA W TEXHOJOIMYECKHE MPOLECCHl: aMIEepMETp, BOJIBTMETpP, PEOCTarT,
CUETUHK HIIEKTPUUECKON IHEPTUU.
Jemoncmpayuu.
W3mepeHne CHITbI TOKA M HAIPSHKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS IUISL PE3UCTOpa, JIaMIlbl HAaKaIUBaHUS U
CBETOAMOJA.
3aBHCHUMOCTH COIMPOTHUBJICHUSA TUIUHAPUYCCKUX IMTPOBOAHHUKOB OT AJIMHBI, IIJIOMIAAN MMOIICPEYHOI'O
CEUeHHsI U MaTepuaa.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA OT CONPOTUBIICHUSI ITPU TIOCTOSTHHOM HATIPSKEHUH.
IIpsmoe wu3mepenne OJC. KopoTkoe 3amMblkaHWE TallbBAHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTHUBIIEHMUSL.
CriocoOb1 coefHEHNsI ICTOYHUKOB Toka, DJ[C Oarapei.
HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXK]Ty MOJTFOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKA B IETIH.
Yuenuueckuit sxcnepumenm, nadopamopusie pabomut, npaKmuKym.
HccnenoBanne cMENIaHHOTO COSTUHEHUS PE3UCTOPOB.
W3mepeHue yiebHOTO CONPOTHUBIICHUS TPOBOTHUKOB.



HUccnenoBanne 3aBUCUMOCTH CHIIBI TOKa OT HANPSDKEHUS AJIS JIAMITbl HAKAIMBAHHSL.

YBenuueHue npezena u3MepeHus amnepMerpa (BoJIbTMETPa).

Uzmepenue D/1C v BHyTpEHHETO CONMPOTHUBIICHNSI HICTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu DJIC rampbBaHMYECKOTO 3JIEMEHTa OT BPEMEHH IIPH KOPOTKOM
3aMBIKaHNH.

HUccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXLy [TOJIOCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B LEIIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHIIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OJeKkTpuuecKkas MPOBOAMMOCTb PA3IUYHBIX BEIIECTB. DJEKTPOHHAS MPOBOAMMOCTH TBEPIBIX
METAaJIOB. 3aBUCUMOCTb COPOTUBIICHUS METAJIOB OT TeMrepaTypbl. CBEpXIPOBOJUMOCTb.

DJEeKTpUUECKH TOK B Bakyyme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAMMOCTD MOJTYNPOBOJHUKOB. CBOWCTBA p—n-
nepexoza. [lonynpoBoJHUKOBBIE TPUOOPHI.

DJEKTPUUECKUI TOK B DIEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOUMALMA. DJIEKTPOJIN3. 3aKOHBI
®Dapanes JUIsl IEKTPOIIU3A.

DJeKTpUUECKH TOK B TazaXx. CaMOCTOATENLHBIA M HECAMOCTOSITENLHBIHN pa3psa. PasnmuuHbie THITEI
caMocCTOsTeNbHOTO paspana. Monuus. [Inazma.

TexHrueckre yCTpOWCTBA M TPAKTHUECKOE MPUMEHEHHWE: ra30pa3psiiHbIC JIAMITbI, 3JIEKTPOHHO-
nydeBas TpyOKa, MOJyPOBOIHUKOBEIE TPHOOPHI: U0, TPAH3UCTOP, POTOJNOA, CBETOANO/I, TAIbBAHHKA,
paduHUpOBaHHE MEU, BHIIUIABKA AIOMUHHUSL, SJICKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTH CONIPOTHUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.

IIpoBOAUMOCTE 3JIEKTPOIHUTOB.

3axoHsI anexTponnia Papages.

HckpoBoli pa3psia v MpOBOJUMOCTb BO3AYXa.

CpaBHeHHE [TPOBOJUMOCTH METAJIJIOB U ITOIYIIPOBOJHUKOB.

OmHOCTOPOHHSIS TPOBOIUMOCTD AMOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomel, npAKMUKYM.

Habmonenue snekrponusa.

W3mepeHue 3apsiia OIHOBAJICHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOI XapaKTEPUCTUKU TUOA.

Du3n4ecKuili IPAKTUKYM.

CriocoObl  m3MepeHust (U3NYECKUX BEIWYMH C HCIIOJIB30BAaHMEM AaHANOTOBBIX M LUGPOBBIX
U3MEPUTENbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHTEJIBHBIC
MOTPEITHOCTH U3MepeHnH Qu3ndecknx BenmndrH. OTeHKa TPaHuUI] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHHH, WCCICNOBaHUN 3aBUCHUMOCTEH (U3NUECKUX BEIWYHH,
IpOBEpKa IMPEUIOKEHHBIX TIHNoTe3 (BbIOOp U3 paldoT, OMMCAaHHBIX B TEMAaTUYECKHUX pasienax
«YYeHNYECKUH SKCIIEPUMEHT, J1a0opaTopHbIe pabOThl, IPAKTHKYM)).

MesknpenMeTHbIe CBSI3H.

Wzyuenne xypca ¢usnku yriayonéHHoro ypoBHS B 10 kiacce OCYIIECTBISIETCS C y4ETOM
COACPIKATCIBbHBIX MCEKIPECAMCTHBIX CBsI3el C KypCaMHu MaTE€MaTUKH, 6I/IOHOI‘I/II/I, XUMHH, reorpa(’ppnzl u
TEXHOJOI'uu.

Mesicnpeomemmuple nOHAMUA, C6A3AHHBIE C UZYUCHUEM MEMOO0E HAYUHO20 NO3HAHUA: SBIICHUE,
Hay4yHbId (akT, rumoresa, ¢u3MYecKas BEIMYMHA, 3aKOH, TEOPHS, HAOIIOJCHUE, SKCICPUMEHT,
MOJICIMPOBAHNE, MOJIENb, H3MEPEHHE, MOTPEIIHOCTH U3MEPEHH, N3MEpPUTEIbHBIC MPHOOPHI, IH(poBas
saboparopusi.

Mamemamuxka: penieHue cucteMbl ypaBHeHuid. JIunHeiiHas ¢yHkuus, napabona, rumnep0oia, ux
rpaduku U cBoiicTBa. TpuroHOMeTpUUecKue (DYHKIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO. BEKTOPBI M MX MPOEKIIMY Ha OCH KOOPAHMHAT, CII0’KEHHE BEKTOPOB.



Buonozun: mexannueckoe IBIKECHHUE B KUBOW mpupoje, 1uddysus, ocMoc, TemI000MeH KHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOMICH Cpelbl, yTHIIN3aHs OMOOPTraHNnYeCKOro TOIUIMBA AJIs
BBIPAa0OTKH «TEIIOBOI» M BIIEKTPOSHEPIHH, MOBEPXHOCTHOE HATSDKEHHE M KalWUISIPHBIC SBICHUS B
pUpoe, SJICKTPUUESCKHE SBICHUS B )KUBOU MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BELIECTBa,
MOJISIpHasl Macca, MoJydeHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOWCTBA TBEPIBIX TEIN, )KUIKOCTEH M Tra3oB,
KHUJIKHE KPUCTAJUIBI, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, OJIEKTPOJIMTHYECKAs JUCCOLUALIHS,
rajbBaHHKa, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghua: BnaxxHOCTh BO31yXa, BETPBI, 0apoOMeETp, TEPMOMETD.

Texnonozun: mnpeoOpa3oBaHHE IBIKEHHH C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET CYXOro M
KHUJIKOTO TPEHHS B TEXHHKE, CTATHYECKHE KOHCTPYKUUHU (KPOHIUTEWH, pemérdaTble KOHCTPYKLHUH),
UCIIOJIb30BaHNE 3aKOHOB COXPAHEHUS MEXaHHKH B TEXHUKE (TMPOCKOI, BOJOMET U IPYTue), IBUraTelb
BHYTPEHHETO0 CrOpaHusi, mapoBas TypOMHA, OBITOBOH XOJIONAWIBHUK, KOHAMLIUOHED, TEXHOJIOTUU
MOJY4YEeHUS] COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE HAHOMATePHAIOB, W HAHOTEXHOJIOTHHU,
JNIEKTPOCTaTHUECKAsh  3allIUTa, 3a3eMJICHHE  3JIEKTPOIIPUOOPOB, ra3opaspsiiHble  JIaMIIbL,
MOJIYPOBOJHUKOBBIE TPHUOOPHI, TaJIbBAHHKA.

11 KJIACC

Pa3nen 4. dnekTpoaHaAMHUKA.

Tema 4. Maznummnoe none.

B3anMopeiicTBUE MOCTOSIHHBIX MAarHUTOB M IPOBOAHHKOB C TOKOM. MaruutHoe mone. Bekrtop
MAarHuTHOW MHAYKUUU. [[pUHINI Cynepno3uMy MATHUTHBIX NoJIel. JINHUY MarHUTHOW MHIYKIHUU.

MarautHoe Toyie TPOBOJHMWKA C TOKOM (TPSAMOTO TPOBOJHHKA, KATYIIKH M KPYTOBOTO BHUTKA).
OmneIT Opcrena.

Cuna Amriepa, e€ HarpaBJICHUE U MOIYJIb.

Cuna Jlopenia, e€ HampaBieHUE M MOAYJb. [[BKeHUE 3apsDKEHHON YacTUIBI B OJHOPOIHOM
MarautHoM moJie. Pabota cuiibl Jlopenra.

MarunuTHoOe€ 1oJie B BemecTse. @eppoMarHeTuky, napa- U JuaMarHeTHKH.

TexHudeckue yCTpOWCTBA U TEXHOJOTHYECKUE MPOIIECCH: MPUMEHEHHE MOCTOSIHHBIX MAarHUTOB,
3JICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJCKTPOABUraTellb SIKOOH, YCKOPUTEIHU SJICMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHWA WHIYKIUA MarHUTHOTO TOJS TOJOCOBOTO U IMOJAKOBOOOPA3HOTO IMOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHUil MarHUTHOM WMHIYKUIMW TOJS JJIMHHOTO MPSMOTO IMPOBOAHUKA U 3aMKHYTOTO
KOJIBI[EBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBUE IBYX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

HaGmroneHre NBUKCHUS MTy4YKa 3JIEKTPOHOB B MAarHUTHOM II0JIC.

[TpuHIUT KEHCTBUS 3JIEKTPOU3MEPHUTEIHLHOTO IPUOOPa MArHUTOICKTPUYECKON CUCTEMBI.

Yuenuueckuii axkcnepumenm, nabopamopnusie padomoi, NPAKMUKYM.

UccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOWCTB (heppOMarHETHKOB.

HccnenoBanne neiicTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

W3mepenue cuibl AMiiepa.

NzydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHITBI TOKA.

OmnpeneneHrne MAarHUTHON HHIYKITMH HA OCHOBE M3MEPEHWsI CHIIBl AMIepa.

Tema 5. dnekmpomaznumnas uHOYKyus.

SBnenue snekrpoMarauTHOM MHAYKUMU. [loTok BekTOpa MarHuTHON MHAYKUMU. DC UHAYKIHH.
3aKkoH ayleKTpoMarauTHOU nHAykunn @apanes. Buxpesoe anekrpudeckoe none. Toku Oyko.



O/IC nHAYyKLIMHU B IPOBOJHUKE, IBIKYIIEMCA B OTHOPOJIHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

WNunyxtuBHOCTH. KaTylika MHAYKTUBHOCTH B IIENM MOCTOSHHOI'O TOKA. SIBIIEHHME CaMOMHIYKIUH.
9J1C caMOMHIYKIUY.

OHeprys MarHUTHOTO MOJISl KATYLIKH C TOKOM.

OneKTpOMarHuTHoE MoJe.

TexHudyeckue ycTpoicTBa M TEXHOJOTHMYECKHE NPOIECCHl: WHIYKIMOHHAs I€4Yb, COJIEHOMI,
3aluTa OT JEKTPU3ALNHU TeJl IPHU JABWKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habntonenue siBJeHUs 3J€KTPOMArHUTHOW UHITYKIINH.

Uccnenosanue 3aBucuMoctr J/1C MHAYKIUN OT CKOPOCTH U3MEHEHHUS MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[TaneHune Maraura B aFOMUHUCBOM (MEIHOI) TpyOe.

SIBneHne caMOMHAYKLINH.

Uccnenosanue 3aBucumocty 1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMSI CHUIIBI TOKA B IIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPaAKMUKyMm.

WccnenoBanue sBIEHUS 3MEKTPOMArHUTHON HHIYKIMH.

Onpenenenre MHIYKIUY BUXPEBOTO MarHUTHOTO TOJIS.

UccnenoBanue sBIeHUs] CAaMOMHIYKITUH.

COopka Moien SJIEKTPOMarHUTHOTO TeHEpaTopa.

Pa3nes S. Kone6anusi M BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Koneb6arenbnas cucrema. CBoOoaHbIE KOIEOAHUS.

l'apmonnueckue konebanus. KunemaTnyeckoe M AMHAMHMYECKOE OIMCAHUE. DHEPreTHYECKOe
onucaHue (3aKOH COXpPaHEHWs MEXaHHYeCKOW »JHepruu). BpIBOI AMHAMHYECKOIO OIMCAHUS
rapMOHHYECKUX KOJIeOaHUH U3 UX SHEPreTUUECKOro U KHHEMAaTHIECKOTO ONHUCaHMS.

Avmmtyna u  (asa xonebanmid. CBsA3b aMITIUTYABl KOJEOAHWH WCXOTHOW BEIHYWHBI C
aMIUTUTY1aMH KoJle0aHu# e€ CKOPOCTH U YCKOPEHUSI.

Ilepmog wm wactora konebOanumii. Ilepmos Mmanmeix CBOOOMHBIX KOJNEOAHWH MaTeMaTHYECKOTO
MasTHUKA. [lepron cBOOOAHBIX KoIeOaHNUH NPYKUHHOIO MAasATHHUKA.

IlonsTe o 3aryxarmomux KosneOaHUsAX. BbIHYXIeHHBbIe KoneOaHms. PezoHanc. PezoHaHcHas
KpuBas. BnusHne 3aTyxaHus Ha BUI PE30HAHCHOW KPUBOW. ABTOKOIEOaHUS.

TexHuueckre yCTpoMcTBA M TEXHOJOTHYECKUE TMPOLECCHl: METPOHOM, 4Yachl, Kadenw,
MY3bIKaJbHbIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch KonedaTeNbHOrO ABUKCHUS.

Habmronenue He3aBUCUMOCTH ITEPHOJIA MaIbIX KOJIeOaHUH IPy3a HAa HUTH OT aMIUIUTYIbL.

HccnenoBanue 3aTyxawoLmMX KoJeOaHUM M 3aBHCUMOCTH IEpHOAa CBOOOIHBIX KOJEOaHHMH OT
COIIPOTHUBJICHHUSI.

HccnenoBanne KonebaHWi Tpy3a Ha MacCHBHOM TIPY)KHHE C IeJbl0  (OPMHPOBAHUS
MIPEJICTaBICHUH 00 MIcaIbHOM MOJICTH MPYKUHHOTO MasTHUKA.

3aKOoH cOXpaHEHHs YHEPTUH NPU KoJieOaHUSIX rpy3a Ha MPYKHUHE.

Hccnenopanre BhIHYKICHHBIX KOJICOaHUT.

HaGimonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomsvt, npaKmuKym.

N3mepenue neproa CBOOOIHBIX KOJICOaHUN HUTSHOTO U MPYKUHHOTO MasTHUKOB,

W3yueHne 3aK0OHOB JIBUXKEHHUSI TeJla B X0JIe KOJIeOaHUH Ha yIpyroM mojBece.

I/I3yquHe JABUMKCHUS HUTAHOI'O MassiTHHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MasITHHUKE,

HccnenoBanne yObIBaHNS aMIUTHTY/IBI 3aTYXalOMIMX KOJIEOaHHH.



HUccnenoBanne BBIHYXACHHBIX KOJICOAHHA.

Tema 2. Inexmpomaznummnsle Koiedanus.

Konebarenbhpiii  koHTYyp. CBOOOAHBIE  BJIGKTPOMAarHUTHBIE  KoJeOaHMS B  HACAIBHOM
kosiebarenibHOM KOoHType. Popmyna Tomcona. CBsi3p aMIDIUTYABI 3apsiia KOHIEHCAaTOpa ¢ aMIUIMTYAO0N
CHJIBI TOKA B K0JIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEeHHs PHEPTUH B UICATbHOM KoJieOaTeTbHOM KOHTYE.

3aryxarolniue IeKTpOMarHuTHbIE KoJieOaHus. BeIHy ) IeHHbBIE SIeKTPOMarHUTHbIE KOJIeOaHHS.

[lepemenHsbIif Tok. MOIMIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYHOE U JCHCTBYIOLIEE 3HAUEHHE CHIIBI
TOKa U HAIIPSDKEHMS TIPU Pa3IniuHON (OopMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouaanbsHbIi MepeMeHHbI TOK. Pe3ncTop, KOHAEHCATOp M KaTyIIKa HHAYKTHBHOCTH B LIEIH
CHHYCOMIATBHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpsuKeHHH.

Wneanbusbiii TpancdopmaTop. [IponsBoacTso, nepegada u NoTpedIeHUE JEKTPUUSCKON SHEPTHH.

OKOJNOTHYeCKWe PHUCKM TpU TMPOU3BOJCTBE DJEKTpodHepruu. KynbTypa HCHONB30BaHUA
9JIEKTPOIHEPTUH B TOBCETHEBHOMN JKU3HHU.

TexHuueckre yCTPOHCTBa M TEXHOJOTHYECKHE MPOLECCHl: AIEKTPUYECKHH 3BOHOK, T€HEpaTop
MIEPEMEHHOTO TOKa, IMHUM 3JIEKTpoIiepeaad.

Hemoncmpavuu.

CBOOOTHBIC AJICKTPOMArHUTHBIC KOJICOaHMS.

3aBUCHUMOCTD YaCTOTHI CBOOOJHBIX KOJIcOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJICOaHHH.

I'enepaTop He3aTyXalOUMX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mogens 37eKTPOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHBIE CHHYCOUAJIBHBIE KOJIEOaHMUS.

Pe3ucrop, kaTymka HHIYKTHBHOCTH U KOHJEHCATOP B IIETIH IEPEMEHHOIO TOKA.

Pesonanc mnpu mocnenoBaTeNbHOM COEOMHEHMM PE3UCTOPA, KATYIIKM WHAYKTUBHOCTH M|
KOHJIEHCaTOopa.

YCTpoiCTBO M PUHITAI AeHCTBHUA TpaHC(opMaTopa.

Mozenb TMHHAY 3JEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomeul, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue nepeMEeHHOr0 TOKa Yepe3 MOCIEA0BaTEIbHO COCANHEHHbBIE KOHICHCATOP, KaTyLIKY
U PE3UCTOP.

HabnroneHue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAZHUNIHBLE GOTHDL.

MexaHu4yeckue BOJHBI, YCJIOBHA HMX pacnpocTpaHeHus. llomepedHsle W NpOJOJIbHBIE BOJHBIL.
Ilepuon, ckopocTh pacmpocTpaHeHHs M JuinHa BOJNHBL. CBOMCTBA MEXaHMYECKMX BOJH: OTpPaKEHHE,
npenoMiieHre, HHTephEpeHIns 1 TUGPAKITHSL.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HeHNE OKpYXKarolien cpebl.

9J'I€KTpOMaFHI/ITHI)I€ BOJHBI. Y CIIOBUS H3JIYUCHHUA  JJICKTPOMArHvuTHBIX  BOJIH. Bzaumnuas
OpucHTaluA BEKTOPOB B 3J'ICKTpOMaI‘HI/ITHOI\/'I BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPayKEHHE, MPEIOMIICHHE, MOJspU3alus, HHTephepeHIs 1
TUQpaKIHsL.

Ixana OJICKTPOMArHuTHBIX BOJIH. HpI/IMCHCHI/IC SJICKTPOMArdHMTHBIX BOJIH B TCXHUKE U 6BITy.

[TpuHLMTIBL paIMOCBSI3U U TeNEBUACHUSA. Painonokanus.

DNeKTPOMarHUTHOE 3arpA3HEHNE OKPYKaIOIIEH cpesibl.

TexHUYecKue yCTpOWCTBA M NPAKTHUUECKOE NPUMEHEHME: MY3bIKAJIbHbIE MHCTPYMEHTHI, paiap,
panuonpuéMHIK, TeJeBH30p, aHTeHHa, Tenedon, CBYU-neub, yapTpa3ByKkoBasi JUarHOCTHKA B TEXHUKE H
MEOUIUHE.



Hemoncmpayuu.

O0pa3zoBaHue U pacIpOCTPaHEHUE MOEPEYHBIX U MMPOAOIBLHBIX BOJH.

Komnebmomieecs Teno Kak HCTOYHUK 3BYKa.

3aBHCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmionenue otpaskeHHs ¥ IPETOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepenuun u 1uppakinyd MEXaHUIECKUX BOJIH.

AKyCTHYECKHH PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

Habmionenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U 4aCTOTOH KojeOaHuH.

HccnenoBanue CBOWCTB 3MEKTPOMATHUTHBIX BOJH: OTpPaK€HUE, NpPEIOMIICHHE, MOJspHU3aliys,
Iudpaxus, uHTepQepeHLus.

OOHapy>xeHre HHPPAKPACHOTO U yIbTPAPHOIECTOBOTO U3ITYICHHH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydenue pacrpocTpaHeHUs 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPaHCTBE.

Tema 4. Onmuka.

IIpssMonuHEHOE paclpoCTpaHEHUE CBETa B OMHOPOAHOU cpene. Jlyd ceera. TodeuHbI HCTOYHUK
CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaskeHus cBeTa. IlocTpoeHue n3o0pakeHHH B IJIOCKOM 3€pKalle.
Coepuueckue 3epkana.

IIpenomiienne cBeta. 3akOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTeNb MPETOMIICHIS.
OTHOCHUTENBHBIN MOKa3aTenb MpeaoMiieHus. [IoCTOSHCTBO 4acTOTHI CBETa W COOTHOLIEHHE AJIMH BOJIH
IpU IIepexo]ie MOHOXPOMATHIECKOTO CBETA YePEe3 IPaHMIly pa3zieia ABYX ONTHUYECKUX CpEN.

Xon myueit B mpu3me. ucriepcus cBera. CIIOXKHBIN cocTaB Oenmoro ceeta. L[Ber.

ITonHoe BHyTpeHHEE oTpaxkeHue. [IpeneapHplil yroia NoIHOro BHYTPEHHETO OTPAXKEHMUSL.

CoOupatomye 1 paccenBaroiue JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONITHYECKAs CHjla
TOHKOH JIMH3BI. 3aBUCUMOCThH (DOKYCHOI'O PACCTOSIHHUS TOHKOHM c(eprdecKOi JIMH3bI OT €€ TreOMEeTpUH U
OTHOCHUTEIILHOT'O NTOKA3aTeNsl IPETOMIICHHS.

DopMya TOHKOH JIMH3BL. Y BEIUUEHUE, JaBAEMOE JIMH30MH.

Xon iyda, HpPOLIEANIErO JMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOH OCH.
[TocTpoenne m300pakeHUil TOYKH W OTpe3Ka MPSMON B COOHMpPAIONIMX M PACCEMBAIOIIUX JIMH3aX U HX
cucTemax.

OnTrueckne npubopsl. Pazpemaromniast ciocoOHOCTb. [ 1a3 kak onTHyeckas cucremMa.

IIpenensl npUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas onrtuka. WHTepdepennms cBeta. KorepeHTHBIE HCTOYHWKH. YCJIOBUS HAOIIOACHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(QEPEHIMOHHOW KapTUHE OT ABYX KOTEPEHTHBIX HCTOYHHMKOB.
[Ipumeps! kIaccudeckux HHTEPPEPEHIUOHHBIX CXEM.

Hudpaknus ceera. udpaxnuonnas pemérka. Y caoBue HaOMOACHUS INIABHBIX MAKCUMYMOB IIPH
naIecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipu3anus ceera.

TexHHUuecKre YCTPOHCTBA W TEXHOJOTHYECKHE IMPOIECChI: OYKH, Jyla, MepUcKor, Goroammnapar,
MUKPOCKOII, HpOGKHHOHHbIﬁ amnmapart, HpPOCBCTJICHUE OIITUKH, BOJIOKOHHAA OITHKA, I[I/I(bpaKHI/IOHHaSI
pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPaXKEHHSI CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Hab6nroneHre noinHOro BHyTPEHHETo OTpayKeHHsl. MoJiellb CBETOBO/A.

HccnenoBanre xoaa CBETOBBIX ITyYKOB Yepe3 IIOCKONapalIeNbHYIO MJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKEHUH B JINH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOIIA.



HaGmronenue natepdepeHnmy crera.

Habmtonenue 1BETOB TOHKHX MIIEHOK.

Habmonenue nudpaxuuu ceera.

Uzyuenne aupakiMOHHON PEIIETKY.

Habmonenue nudpakqioHHOTO CIIEKTpA.

Habmionenue aucnepcun cera.

Habmonenue monsipuzanuu cera.

[IpumMeHeHne MONAPOUIIOB ISl N3YUCHUSI MEXaHUIECKUX HaNpPsKEHHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, nPAKMUKYM.

W3mepenue mokazarens NpeloMIeHHs CTEKIA.

HUccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSHHSA OT BEIIECTBA (Ha IPUMEPE KHUIKUX JTHH3).

Uzmepenune GOKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIHH3.

[onyyenne n300paskeHHs B CHCTEME U3 TNIOCKOTO 3epKaia U JIHH3bI.

[Nonyyenune n300paskeHUs B CHCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue Teneckonu4eckux CUCTEM.

Habmonenue aqudpaxuuu, nHTepdepeHINN U NOSpU3alUY CBETA.

Wzyuenne nossipu3auy CBeTa, OTPRKEHHOTO OT MOBEPXHOCTH JMAJIEKTPHKA.

Uzyuenne untepdepeHInn 1a3epHOro U3yYeHUs Ha ABYX IIEISIX.

Habmonenue nucnepcum.

Habmonenue u nccnenoBanue AMQPaKIMOHHOTO CIEKTpA.

M3mepenue IIuHbl CBETOBOM BOJIHBI.

[Tonmyyenune criekTpa U3JIy4eHHUs CBETOANO/IA TP MOMOIIH JU(PPAKIMOHHOHN PEIIETKH.

Paspnen 6. OcHOBBI cIeMAJIbHON TEOPUU OTHOCUTEJIbHOCTH.

I'paHuuBl NPUMEHUMOCTH  KJACCHYECKOM MexaHuku. IlocTynaTel crnenuanbHOM — Teopuu
OTHOCUTEIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW WHTepBai. I[IpeoOpazoBanmst JlopeHma. YcinoBne NPUYHMHHOCTH.
OTHOCHUTENBHOCTE OAHOBPEMEHHOCTH. 3aMeAJICHNE BPEMEHU M COKpAILEHUE AJTHHBI.

OHeprust u UMITYJIbC PETSITUBUCTCKOMN YacTUIIBI.

CBsI3b Macchl ¢ 3HEPTUeH U UMITYJIbCOM PESITUBUCTCKOM YacTUIBl. DHEPTHUsl TOKOSI.

TexHHueckre yCTpOHCTBA M TEXHOJOTHUECKHUE IPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsDKEHHBIX YaCTHII.

Y4eHnuecKuil SKCIEPUMEHT, J1a00paToOpHbIe PabOThI, MPAKTHUKYM.

OnpeneneHne WMIyIbCa W DHEPTHH PEIATUBUCTCKUX dacTHl (rmo ¢otorpadusiMm TpPEeKOB
3apsDKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Paszpnen 7. KBanroBasi ¢pusuka.

Tema 1. KopnycKynapho-6011080ii 0yanu3m.

PaBHOBecHOE TeruIOBOE WM3NydeHHe (M3TydeHHe aOCOMOTHO YEPHOro Temna). 3aKOH CMEMICHHUS
Buna. I'nnoresa [1nanka o kBaHTax.

®DoToHBI. DHEPrus U UMITYIbC (POTOHA.

®ortoadpdext. Onbitel A. I'. CroneroBa. 3akoHbl QoTodpdekra. YpaBHeHHEe DUHINTEHHA IS
¢dorordpdexra. «Kpacnas rpanuna» Gotorddexra.

JlaBieHue cBeTa (B 4aCTHOCTH, JABJIECHHE CBETa Ha aOCOJIIOTHO MOIVIOLIAIOUIYI0 M aOCONIIOTHO
oTpakarolyro mosepxHoctb). Oneiter [1. H. JIebenena.

BonHoBeie cBoticTBa 4yactuil. Bomusl ge bpoitnsa. JnuHa BonmHbl ne Bpoitns u pasmepsl obnactu
JIOKaJM3alny IBWXKYIIEHCs yacTuipl. KopmycKyspHO-BOIHOBOK ayanu3M. Judpakius 3JeKTpOHOB Ha
KpHUCTaJUIax.

Crenuduka nzmepennii B Mukpomupe. CooTHoIIeHUs HeotpeaenéHnoctei [ eiizenoepra.

TexHHUYECKHE YCTPOHCTBA W TEXHOJOTMYECKHE TMPOLECCH: CIEKTPOMETP, (POTORIIEMEHT,
(doToIaTUNK, TYHHEIILHBIA MUKPOCKOIL, COJTHEYHAs OaTapesi, CBETOINO/I.

Hemoncmpayuu.



®DoT03PPeKT HAa yCTAaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenoBanue 3akoHOB BHeIIHETO poToaddekra.

HccnenoBanne 3aBUCHMOCTH CONIPOTUBIIEHHS OJIYNPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

ConneuHas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

UccnenoBanue goTtopesucropa.

Uzmepenue nocrosuHo# [Inanka Ha ocHOBe nccienoBanus GoTodddexra.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pE3 CBETOANO OT HANPSKEHUS.

Tema 2. @usuxa amoma.

OnBITHI 10 HCCIIEIOBAHUIO CTpOeHUs aroma. [lnanerapHas moens atoma Pesepdopaa.

[ocrynarel Bopa. Uznydyenue u mornomenue (GOTOHOB MpPU TEPEXOJe aTOMa C OJHOTO YPOBHSA
SHEPruM Ha APYTOM.

Bune! ciektpoB. CriekTp ypoBHEH HEpruu aroma BOAOPOa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4eckue ycTpoicTBa U TEXHOJIOTMUECKHE MPOIECCHI: CIIEKTPANbHBIN aHanu3 (CIEKTPOCKOM),
na3ep, KBaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmionenue nuHeHYaTHIX CIIEKTPOB.

YcTpoiCTBO U ACCTBUE CUETUMKA HOHU3UPYIOIIMX YACTHIL.

OmnpenesneHue [UIMHBI BOJIHBI Ja3€pPHOT0 H3IIyYCHHUS.

Yuenuueckuii sxcnepumenm, naéopamopmnsie pabomuot, npaKmMuUKym.

Habumroienue muHegaToro cCexTpa.

HccrnenoBanue croekTpa paspeXeHHOI'O aTOMapHOIo BOAOPOAA U M3MEPEHUE IIOCTOSHHOM
Punbepra.

Tema 3. Qusuxa amomnozo A0pa u 31eMEHMAPHBIX YACHUY.

Hyxnonnas monens sigpa [eitzenbepra—lBanenxo. 3apsn sapa. MaccoBoe uncio siapa. M30Torbl.

PamunoaktuBHOCTh. Amnb(a-pacnaa. OIEKTPOHHBIM ¥ TIO3WTPOHHBIA Oera-pacmaa. ['amma-
U3JIy4eHHE.

3aKOH pagMoaKTHBHOrO pacmaga. PaguoakTuBHBIE M30TONBI B mpupoge. CBoiicTBa
WMOHU3UPYIOIET0 M3y4yeHus. BrnusiHue paguoakTHMBHOCTH HA KHUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH
u3ny4denus. Jlozumerpusi.

DHeprus CBA3M HYKIIOHOB B sifipe. SnepHbie cuibl. Jledekt maccsr sapa.

Snepusie peaknum. JleneHnwe u cuHTE3 saep. SAnmepHple peaktopsl. [IpoGneMbl yrmpaBiseMoro
TEPMOSIICPHOI'O CHHTE3a. DKOJIOTHUECKUE ACIIEKThI Pa3BUTHUS SIIEPHON SHEPTETHUKH.

MeToapl perucTpanuy U UCCIEIOBAHUS 3JIE€MEHTAPHbIX YaCTHULI.

dyHIaMeHTalbHble B3auMOACHCTBUSA. bapuonbl, Me30HBI U JenToHbl. IIpencraBieHue o
CrannaptHoil Mogenu. KBapk-rimtooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CrannaptHoilt Moaenu. TéMHas MaTepus U TEMHAs YHEPIHsL.

EnnHcTBO przHyeckoil KapTUHBI MHpa.

TexHruuecKkue yCTpONCTBA U TEXHOJIOIMYECKHUE IIPOLECCHI: JO3UMETP, Kamepa BuiibcoHa, siaepHbIi
peaKTop, TEPMOSICPHBIN PEaKTOP, aTOMHasi 00M0Oa, MarHUTHO-PE30HAHCHAsI TOMOTpagusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomsvt, npaKMuUKym.

HccnenoBanne TpeKOB YacTHII (110 TOTOBBIM (oTorpadusim).

HccnenoBanne painoakTUBHOTO )OHA C UCTIONB30BAHUEM JIO3UMETPA.

Nzyuenue nornomeHus 0eTa-4yacTHIl aTFOMHUHHUEM.

Pa3nen 8. DneMeHTHI ACTPOHOMHUM M ACTPO(PU3NKH.

Otamnel pa3BUTHS acTpoHOMHUH. [IpHKiIagHOE W MHUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMMHU.
[TpuMeHHMOCTh 3aKOHOB (DU3UKH JIJIsl OOBSICHEHUS TPUPOABI KOCMHUUECKHX OOBEKTOB.



Metonel  acTpoHOMHMYECKHMX  HMccienoBaHMd.  COBpEMEHHbBIE  ONTHYECKHE  TEJIECKOIIBI,
paAnoTeNecKOIbl, BHeaTMOC(hepHasi aCTPOHOMHSL.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConHeunas cuctema.

Connue. ConHedHas akTUBHOCTh. Mcrounuk sHeprun ConHIa U 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTepUCTHUKH. J(MarpamMma «CHEKTpaJbHBIA KJIacC — CBETHUMOCTBY.
3BE3ABI TIABHOM IOCIEAO0BAaTENIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTB» JUIS 3BE3J TJaBHOU
nocneaoBaTeNbHOCTH. BHyTpeHHee cTpoenue 3B€31. CoBpeMEHHBIE MPEACTABICHNS O IPOUCXOXKACHUN U
sBomonny CostHIA ¥ 3BE37. DTalbl AKU3HU 3BE3.

Mneunsiii [lyte — nHama [amakTtuka. [lomoxenue u nemwxkenune Connua B [Mamaktuke. Tumsl
rajakTuk. PagroranakTuky u kBaszapbsl. UEpHBIE ABIPHI B sIpax TajJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66ma. Paz0Oeranue ranaktux. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUeHHe.

MacmrabHast cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie nmpobaemMbl aCTPOHOMHHU.

Yuenuueckue navnooenus.

Habmionenust 3BE3qHOTO HEGa HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHHEM KOMIBIOTEPHBIX
NPUWIOKEHUH 7Sl ONpefeNieHHsl TOJIOKEHHS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBEpHOTO MONYIIApHs U IPKUE 3BE3BI.

HaGmronenus B Teneckor JIyHbI, TUIAHET, TYMaHHOCTEH U 3BE3HBIX CKOIUICHUH.

Du3nYeCKUil NPAKTUKYM.

CriocoOsr  m3MepeHust (PU3MYecKWX BEINWYMH C WCIIOJB30BAaHHEM AaHAJIOTOBBIX W IU(POBBIX
U3MEPUTEIbHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHTEIIBHBIC
HOTPEIIHOCTH U3MepeHuil pusndeckux BenudauH. OLeHKa IPaHHL HOIPEIIHOCTEH.

IIpoBenmenne KOCBEHHBIX W3MEpPEHUH, WCCIENOBAHUNA 3aBUCUMOCTEH (DU3NUECKUX BEIHYHH,
IpOBEpKa IPEUIOKEHHBIX TI'MroTre3 (BbIOOp U3 paboT, ONHCAHHBIX B TEMAaTHYECKUX pasaerax
«Y4eHNYECKHUN IKCTIEPUMEHT, JTa0OpaTOpPHBIE paOOTHI, IPAKTHKYM ).

O6o0marmniee NOBTOPEHNE.

O06o0uieHne ¥ cucTeMaTH3alusl COIOCPKAaHUS pa3lesioB Kypca «MexaHuka», «MomekysspHas
¢u3uKa ¥ TepMOOMHAMHKA», «eKTpoanHamuka», «Konebanus u BomHB», «OCHOBBI CIIELMAIbHOM
TEOPUH OTHOCUTEIbHOCTIY, «KBaHTOBas pu3HKa», « DIEMEHTHl AaCTPOHOMUH U aCTPODUIUKIY.

Ponp ¢u3uky M acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHMAIbHOW W ITUYECKOU
cdepax AesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUH B COBPEMEHHOM HayYHOH KapTHHE
MHUpa, 3HaUYEHUE OINHMCATENFHOW, CHCTEMATU3UPYIOIIEH, OOBSICHUTENHPHON U MPOTHOCTHYECKOW (PYHKIIHN
¢u3nYecKoi TEOpUH, PONb (U3NIECKOW TEOPUH B (POPMHUPOBAHUH TIPEACTABICHUNH O (QHU3NIECKOMH
KapTHHE MUpPa, MeCTO (U3MUECKON KapTHHBI MUpPa B OOILIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEACTABICHUNA O NPUPOJIE.

Me:xnpeaMeTHble CBSI3U.

Wzyuenne kypca ¢usuku yriayOnéHHoro ypoBHsS B 11 kiacce ocymiecTBiusercs C yd4éToMm
COJIEPKATEIILHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcamMH MaTeMaTWKd, OWOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomennole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3HAHUA: SIBIICHHE,
HayyHbId (akT, rUNoTesa, ¢u3MYecKas BEIMYMHA, 3aKOH, TCEOPHUS, HAOIIOJCHUE, SKCIICPUMEHT,
MOJIEIIUPOBAHNE, MOJIEb, H3MEPEHHE, MOTPEIIHOCTH U3MEPEHHUH, N3MEpPUTEIbHbBIE MPHOOPHI, IH(poBas
naboparopusi.

Mamemamuxka: pericHAe CUCTEMBbI YpaBHeHHA. TpUroHoMeTpuieckrue QyHKIMH: CHHYC, KOCHHYC,
TAQHT€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpHI M MX MpOEKIHH Ha OCU
KOODJIMHAT, CJIOKEHUE BEKTOPOB. [Ipom3BojHBIE 3JeMEeHTapHbIX (QyHKIMHA. [Ipu3Haku momO0Us
TPEYroJILHUKOB, ONpe/IeIeHUe TUIOIAIN TNIOCKHX (QUTryp U 00bEMa Ted.



Buonozun: snexkrpudeckue SBICHUS B JKMBOM TNpHpoJeE, KoyeOdaTelbHbIE ABWKCHUS B KHBOM
MIPUPOJIE, SKOJIOTHUYECKUE PUCKHU NPH MPOU3BOACTBE JIEKTPOIHEPTHH, 3JIEKTPOMArHUTHOE 3arpsA3HEHUE
OKpY)KaroIllel Cpelpl, yJIbTpa3ByKOBass AMArHOCTHUKA B MEIUIIMHE, ONTHYECKUE SBIEHHUS B IKUBOU
MIPUPO/IE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMUECKass CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa3oBaHMs KPUCTAUIMYECKOHN PEMETKY, CTIEKTPaIbHBIA aHAJIH3.

T'eozpaghua: marHuTHBIE TMONMIOCAa 3E€MIIM, 3aJ€KM MAarHUTHBIX pPyA, (OTOChEMKA 3EMHOU
MIOBEPXHOCTH, cericMorpad.

TexHnonozun: NpuMEeHEHNE TIOCTOSHHBIX MarHUTOB, DJIEKTPOMArHUTOB, 3JIEKTPOABHUraTeb SIKoOH,
reHepaTop MEPEMEHHOr0 TOKA, MHAYKIIMOHHAs TMeYb, TUHUY JJIEKTpoIIepeiay, dJeKTPpOoABUraTeNb, paiap,
paauonpuéMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBU-neub, ynpTpa3ByKoBas JUAarHOCTHKA B TEXHHKE,
MPOCKIMOHHBIN ammapat, BOJIOKOHHAsI ONTHKA, COTHEYHas Oarapesi, CIyTHUKOBBIE MPUEMHUKH, sIEpHAs
SHEPreTHKa U HKOJIOTHYECKHE aCIIEKThI €€ pa3BUTHS.

[UNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJAHET'O OBLIET'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mnpeamera «DPusmkay MOIKHBI OTpakaTh
TOTOBHOCTB M CITIOCOOHOCTH 00yUalomuXcs PyKOBOACTBOBATHCS c(hOPMUPOBAHHON BHYTpEHHEH MO3UIHEH
JUYHOCTH, CHUCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, TMO3UTHBHBIX  BHYTPEHHHUX  YOEKICHHIA,
COOTBETCTBYIOIIMX TPAAWLIUOHHBIM LEHHOCTAM POCCHUICKOrO O0OIIeCTBa, pacIIMpEeHUE >KU3HEHHOTO
ONbITA WU OMbITa JESATEIBHOCTH B MPOILECCE pealu3allud OCHOBHBIX HaIlpaBIEHUI BOCIUTATEIbHON
JIeATENIbHOCTH, B TOM YHUCIIE B YaCTH:

rPa:kKAaHCKOI0 BOCIUTAHUS:

e c(hopMUPOBAHHOCT TPA’KAAHCKON MO3ULIMHU 00YUAIOIIETrocs KaK aKTUBHOTO M OTBETCTBEHHOTO

4JIeHa POCCUICKOro O0ILECTBa;

® TMPHUHATHE TPAAWIHOHHBIX OOLICYENIOBEYECKUX T'YMaHUCTHYECKHX U JAEMOKPATHYECKHX

LICHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpEcax TIpa)KIaHCKOro oOIIecTBa,

y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOI OpraHu3alyy;

® yMEHHE B3aMMOJICHCTBOBATH C COLMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKLIHAMHU

Y Ha3HAUYEHUEM;
® TOTOBHOCTb K TYMaHUTApPHOM U BOJOHTEPCKOM JESTEIBHOCTH.
NaTPUHOTHYECKOTO0 BOCIIMTAHUS
e c(hopMUPOBaHHOCTH POCCUICKO I'pakJaHCKON NACHTHYHOCTH, TATPHOTH3MA;
® IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSAM POCCUMCKHUX YUEHBIX B
obnactu GU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:
e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOIO TTIOBEICHHS;
e  CIIOCOOHOCTH OLICHMBATh CUTYAlMIO U NPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCHh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;
® OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOHUMBOro Oy IyIIero.
3CTETHYECKOr0 BOCIINTAHUSA:
® OCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas 3CTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(hu3IYeCcKOi HayKe.
TPYJ0BOIr0 BOCIIUTAHMS:
e MHTepec K pa3iIn4yHbIM cdepaM NpodecCHOHATBHON AEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(M3UKOH W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mpodeccuu u
pean30BbIBaTh COOCTBEHHbIC KU3HEHHBIE IIJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO M caMooOpa30BaHMIO B 00lacTH (U3MKKM Ha
MPOTSKEHUU BCEN KUZHMU.

IKOJOIrH4Y€CKOro BOCIIMTaHusd:

c(hOpMHUPOBAHHOCTh  DKOJOTHYECKOH KyJIbTYpBhl, OCO3HAaHWE TJIOOATBFHOTO  XapakTepa
JKOJIOTHIECKUX TIPOOIIEeM;

MJIAHUPOBAHUE W OCYIIECTBIIEHHUE AEHCTBUM B OKpY’)KarolIeh cpelie Ha OCHOBE 3HaHMS lielien
YCTOMUYMBOIO Pa3BUTUS YEIOBEUECTBA;

paclIupeHre OMbITa NEATEILHOCTH HKOJOTHYECKOM HAMPABICHHOCTH HA OCHOBE UMEIOLIUXCS
3HaHUH 10 (U3UKeE.

HEHHOCTHU HAYYHOI'0 MO3HAHUSA

c(hOpMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(hU3UYeCKON HAYKU;

OCO3HAHWE IICHHOCTH HAyYHOW JEATeNIbHOCTH, TOTOBHOCTh B TIPOIECCE HM3YYCHHs (PH3HKH
OCYIIECTBIISITh IPOSKTHYIO U MCCIIEOBATENLCKYIO JEATEIIbHOCTh HHANBUAAYAIBLHO U B TPYIITIE.

METAINIPEJAMETHBIE PE3YJBTATBI

Ilo3HaBaTe/ibHBIE YHHBepPcAJbHbIE yieOHbIe AeiicTBUA
Ba3oBble JornuyecKkue JelHCTBHA:

CaMOCTOSITENFHO  (DOPMYyJIMPOBaTh M aKTyalIH3WpOBAaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH LU ISATSIILHOCTH, 3a7aBaTh MapaMETPhl U KPUTCPUU MX JTOCTHIKEHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NICCKUX SBICHUSX;
paspabaTeiBaTh TUIAH PEIICHUS MPOOIEMbI ¢ YIETOM aHAIM3a WMEIOIINXCS MaTepHaIbHBIX U
HeMaTepUATbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBHI B JESTEIHHOCTh, OIEHMBATh COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIIEACTBUMN JICATEIHHOCTH;

KOODJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSX PEATBHOTO, BUPTYyaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIIIJICHUE MTPH PEIICHUH KU3HESHHBIX ITPOOIIEM.

Bba3oBble ucciieaoBarejbcKue AeHCTBUS:

BJIAJICTh HAYYHOW TEPMUHOJIOTUCH, KITFOUCBBIME MOHATHSIMHU ¥ METOJAaMHU (PH3MUYECKOI HAYKH;
BJIaJIETh HaBBIKAMH Yy4eOHO-MCCIIEOBATEILCKOW M TPOCKTHOW JIEATEIBHOCTH B 00NacTH
(M3UKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB PEIICHUS
3a51a4 (PU3MUECKOro COACPIKAHNUS, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUAAMH JCATCIBHOCTH II0 IIOJIyYCHUIO HOBOTO 3HAHHS, €TI0 HMHTEPIIPETAIIUH,
MPeoOpa3oBaHUI0 M TPUMCHCHHMIO B PAa3lIMYHBIX YYCOHBIX CHUTYalUsX, B TOM 4YHCIE IPH
CO3/IaHNU YYEOHBIX TIPOCKTOB B 001aCTH (DU3UKH;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3W M aKTyaJU3UPOBaTh 3a/1adyy, BBIABUIaTh THIIOTE3Y
e€ pelleHWs, HAXOIUTh apryMEHTHI JJIsl JIOKAa3aTelbCTBA CBOWX YTBEPXKICHHWH, 3a/aBaTh
napamMeTpbl ¥ KPUTESPUHN PEIICHHUS,

aHATM3UPOBATH MOTYUCHHBIC B XOJIC PEIICHHS 3a/1a49X PEe3yIbTaThl, KPUTUUYCCKH OIICHUBAThH UX
JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSAX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBCHHBIC 3374l B 00pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM
YHCIIe TIPY U3yYeHUH (DU3UKY;

JIaBaTh OICHKY HOBBIM CUTYAaIlUsM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh MIEPCHOCUTD 3HAHUS 10 (DU3UKE B MPAKTHUSCKYIO 00JIACTh KU3HECITCILHOCTH;

yMeTh HHTETPHUPOBAThH 3HAHUS U3 PA3HBIX YICOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE HJICH, TIPE/IIAraTh OPUTHHAIBHBIC MOXOJIbI U PEIICHHS,



CTaBHUTh HpO6J'IGMI>I 1 3aa491, JOITYyCKArOMUC aJIbTCPHATUBHLIC PCIICHU.

Pa6oTa ¢ undopmaiueii:

BJIQ/IETh HAaBBIKAMHU TOJy4deHHS HHPoOpManuu (HU3MUECKOTO COMAEpKaHUS W3 HCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIATH TIOMCK, aHalu3, CHUCTEMAaTH3alUI0 U
WHTEPIPETANI0 HHPOPMALIUK PAa3ITUIHBIX BUIOB U ()OPM MpPEACTABICHHS,

OIIEHMBATH JOCTOBEPHOCTH HH(pOpPMALINH;

UCIIOJIb30BaTh CPEACTBA WH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3allMOHHBIX 3aj7ad C COOJIOZCHUEM TpeOOBaHUI
J3PrOHOMUKH, TEXHUKH 0E30MaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHNS, IPABOBBIX U ATHUYCCKHUX
HOPM, HOpM MH(OPMAITMOHHOW OE30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COJCPIKAHUS B Pa3IMyHBIX (hopMaTax ¢ ydETOM Ha3HAYCHHUSI
nHGOpMAIMN ¥ IIENIEBOM ayqUTOpHH, BHEIOWpas ONTHUMANbHYIO (OpMy TpEACTaBICHUS U
BH3YaJIH3aIIHN.

KOMMyHHKaTHBHble YHuBEpCaJbHbIE y‘leﬁﬂble aeiicTBUs:

OCYILECTBIISTH OOIIEHUE Ha YpOKaxX (PM3UKHU U BO BHEYPOUHON AEATEILHOCTH;

pacro3HaBaTh NPENNOCHIIKN KOHGUINKTHBIX CUTyallui U CMSIr4aTh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;
MOHUMATh ¥ UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHJHON U MHIUBHIYaIbHOH PabOTHI;

BBIOMpaTh TEMaTHKy M METOIbl COBMECTHBIX HEHCTBHH € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KI0I'0 WieHa KOJIJIEKTHUBA;

IPUHUMATh LEJIN COBMECTHOM JI€STEIbHOCTH, OPTaHU30BbIBATE U KOOPAMHUPOBATH ACHCTBUS
Mo €€ IOCTWKEHHWIO: COCTaBJIATh IUIaH JACWCTBUM, pacHpeleNsaTbh pojud C y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHON paboThI;

OLIGHUBATh Ka4eCTBO CBOETO BKJaJa M KaXXIOT0 yYaCTHHKA KOMaHABI B OOLIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C MO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKONW 3HAUMMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETHUECKOE MIOBEJCHUE B PA3IUUYHBIX CUTYAIUSX, IPOSABIATH
TBOPYECTBO M BOOOpa)KEHHUE, ObITH HHULIUATHBHBIM.

PeryasiTuBHbIE yHUBepcaIbHbIE yUeOHbIe JelicTBUS
Camoopranu3anms:

CaMOCTOSITETIbHO OCYIIECTBIISITh I103HABATENIBHYIO MAEATENIBHOCTh B 00MacTH (UMK H
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITETIbHO COCTaBJIATh IUIAaH PEIICHHA pPAacYETHBIX M KAueCTBEHHBIX 3ajad, IJIaH
BBIMIOJIHEHNSI TPAKTHYECKOH pPadOThl € Y4YETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpsTh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JlenaTh OCO3HAaHHBIA BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO 3PYIUINMN B 00JACTH (DU3WKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENBHBINA U KyJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJ'[I), 3MOLMOHANIbHbIN HHTEJJIEKT:

JIaBaTh OLIGHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATENBHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJaJl€Th HaBBIKAMH I103HABATEJILHON pe(IEKCUH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUU H
MBICJIUTEIJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCTIONIBb30BaTh NPUEMBI pe(IEKCUH 11 OLICHKH CUTYallluH, BEIOOpa BEPHOTO PELICHNUS;



®  yMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKECHUIO;

® TPUHUMATh MOTHBBI M ApTYMEHTHI IPYTHX NPU aHAJN3E PE3yIbTaTOB JIEATEIbHOCTH;
® TpUHUMATH ce0sl, MIOHNUMAs CBOM HEJOCTAaTKU U JOCTOMHCTBA;

® TPUHUMATh MOTHBBI U ApI'YMEHTHI IPYT'HX NPU aHAN3E PE3YIbTATOB EATEIEHOCTH;
® TIpH3HABATh CBOE MPABO U MPABO JPYTHX HA OIIHOKH.

B mporecce AOCTIKEHUS JUYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBI MO (hHM3HMKE A YPOBHS
cpemHero oOmero oOpa3oBaHUS y OOYYArOIIMXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HMHTEJUIEKT,
Mpenoararnuii chopMUpPOBaHHOCTD:

®  CaMOCO3HAHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATHL CBOE 3MOIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHUS Pa3BUTHSI COOCTBEHHOW 3MOIMOHAIBHON cephl, ObITh YBEpECHHBIM B
ceOe;

®  CaMOperyJMpOBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CIIOCOOHOCTh aJIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSBIISATH
THOKOCTH, OBITH OTKPHITHIM HOBOMY;

e BHYTPCHHEW MOTHBAIlMU, BKIIIOYAIONICH CTPEMJICHHE K JOCTIDKCHUIO IIEJIU W YCIEXY,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, HCXO/I U3 CBOUX BO3MOXKHOCTEI;

® DOMIATHHW, BKIIOYAMIIEH CHOCOOHOCTH MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTHUX,
VYUTHIBATH €0 TMPH OCYIICCTBICHHHA OOIICHUS, CIHOCOOHOCTh K COYYBCTBHIO W
COTepEKUBAHUIO,

®  COIMAaJbHBIX HABBIKOB, BKIIOYAIONINX CIMOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JAPYTHMHU
JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U Pa3peIaTh KOH(PIUKTHL.

HPEIMETHBIE PE3YJIbTATBI

K konmy obyuenns B 10 Knacce mpeqMeTHBIE pe3yNIbTaThl HA YIITyOJEHHOM yPOBHE JTOJDKHBI OTPaKaTh
c(hopMHUPOBaHHOCTh y OOYHJAONUXCS YMEHHUH:

MMOHUMAaTh POJIb (U3UKA B JKOHOMHYECKOHM, TEXHOIOTHYCCKOMW, IKOJIOTHYECKOW, COIMAILHOW M
ATHUYECKON cdepax MeATeNIbHOCTA YeJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHOW HAay4YHOMH
KapTUHE MUpa, 3HAUCHHE  ONMCATEIILHOM, CHCTEMaTH3UPYIONICH, OOBSACHUTCIBHON U
MPOTHOCTHYECKON (YHKIUI (U3MUSCKON TEOpUM — MEXaHWKH, MOJICKYJISIpHOW (U3MKH U
TEPMOJMHAMUKY, POJIb (PHU3MUECKON Teopur B (HOPMUPOBAHWUU TPEACTABICHHNA O (U3NICCKOH
KapTHUHE MHUPA;

pasiauuaTh yCIOBHS TPUMEHHMOCTH Mojelield (U3MYECKUX Tel U MPOIECCOB  (SBJICHHIA):
WHEepLMalbHass CcUCTeMa orcyéra, aOcomoTHO TBEPAOE  TEJNO, MaTepualbHAas  TOYKa,
PaBHOYCKOPEHHOE JIBWKCHHE, CBOOOIHOE TaJIeHue, aOdCONIIOTHO yripyras aedopmanus, abCOTIOTHO
ynpyroe ¥ aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJCIU Ta3a, XHUJIKOCTH | TBEPAOTO
(KpHCTaIUTHYECKOT0) Teja, UACATBHBIN Ta3, TOUCUHBIH 3apsil, OJHOPOIHOE ICKTPUICCKOE TI0JIE;
pasnuuath yCJIOBUS (TpaHUIIB, OOJACTH) NPUMEHUMOCTH (DU3MUYSCKUX 3aKOHOB, ITOHUMATh
BceoOmMii xapaktep (PyHIaMEHTAIBHBIX 3aKOHOB WM OTPAaHHMYCHHOCTH KCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHaJII/I3I/IpOBaTI> u O6L$ICHHTI> MCXaHUYECKUEC npoueccm n ABJICHUA, I/ICHOHI)?)y}I OCHOBHBIC
MOJIOKEHUS W 3aKOHBl MEXaHWKH (OTHOCHUTENBHOCTh MEXaHHWYECKOTO [BWKEHHSA, (POPMYITBI
KHHEMAaTUKA PaBHOYCKOPEHHOTO [IBIDKEHHs, TMpeoOpa3oBaHus [amumes 1 CKOPOCTH |
MepeMenieHns, 3akoHbl HbBIOTOHA, NPUHIMIT OTHOCHTEIHHOCTH ['ammies, 3ak0oH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHHS HWMIIyJIbCa W MEXaHMYECKON SHEPruH, CBA3h PabOTHl CHIBI C
M3MEHEHHEM MEXaHMYeCKOW JSHEpruM, VYCIOBHS paBHOBECHS TBEPAOTO Tela), NpU ITOM
WCTIONB30BaTh MaTEeMaTHYECKOE BHIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHS TMPUMEHHUMOCTH
(M3MYECKUX 3aKOHOB: TpeoOpa3oBanuil ['amuiies, BTOPOro U TPEThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHeHI/ISI I/IMHYJIbca u MGX&HH‘IGCKOﬁ 3Hepr1/11/1, 3aKOHa BCGMI/IpHOFO TATOTCHUA,



aHAJM3UPOBATh U OOBSACHITH TEIJIOBBIE MPOLECCHI U SIBICHUS, WUCIONb3YS OCHOBHBIC MOJOXKEHUS
MKT wu 3aKOHBI MOJCKYJISIpHON (DU3UKH W TEPMOJAMHAMHKHU (CBS3b JABIICHHUS HACATHHOTO Ta3a CO
cpeJHEe KMHETUYECKOW SHeprueu TEeIJIOBOrO JIBMXKEHHUSI W KOHIIEHTpallMeld ero MOJIEKYJI, CBS3b
TEMIIEPaTyphl BEIIECTBA CO CPETHEH KWHETHYECKOW JHEPTHel TEIUIOBOTO ABIKEHHS €r0 YacTHII,
CBS3b JABJICHUS HJICANBHOTO Tra3a C KOHIIEHTpanueld MOJIEKYJI W ero TeMIepaTypoid, ypaBHEHHE
MengeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH COXpAHEHHUsSI DSHEPrud B
TEIUIOBBIX MPOIECCAX), IIPH STOM HCIIOIB30BaTh MaTeMaTHYeCKOe BHIPAKEHHE 3aKOHOB, YKa3bIBATh
YCJIOBHSI IPUMEHUMOCTH ypaBHeHus1 MenaeneeBa—Kianelipona;

aHAIM3UPOBATh U OOBSCHATH DIEKTPHUECKUE SIBIICHUS, UCIIONB3YSl OCHOBHBIE TTOJIOKEHUS M 3aKOHBI
3JIEKTPOANHAMUKH (3aKOH COXpaHEHHS DIIEKTPHUYECKOTO 3apsijia, 3akoH KylloHa, MOTEeHIHaIhHOCTh
3JIEKTPOCTATUIECKOTO TIOJS, MPUHITUI CYTEPIO3UINN dIIEKTPHUECKUX TOJIEH, TP 3TOM yKasbIBas
YCIIOBUSI TPUMEHUMOCTH 3akoHa KyiloHa, a Takke MPaKTHYeCKHd BaKHBIE COOTHOIICHHS: 3aKOHBI
Oma I yJacTKa MeMy W AJs 3aMKHYTOM AJIeKTpHdYecKoil memu, 3akoH J[xoyns—JIenma, npaBuia
Kupxroda, 3akorsr @apames 1ist SIESKTPOIN3A);

OTHCHIBaTh (DU3MUECKUE TPOLECCHI W SIBIICHUS, WCIOJB3YS BEIUYHHBIL: IEPEMEIIeHHe, CKOPOCTH,
YCKOpEHUE, HMITYJIbC TeJla U CHCTEMBI TeJ, CHjIa, MOMEHT CHWIIBI, IaBJICHHE, TOTEHINATbHAS YHEPTHA,
KHHETUYECKasi DHEPTUs, MEXaHW4decKasi SHeprus, paboTa CHIbI, IIEHTPOCTPEMHUTENFHOE YCKOPEHNE,
CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS, MOIIHOCTh, SHEPTHUS B3aMMOACHCTBHUS Tea ¢ 3eMIEi
BOMM3M €€ TOBEPXHOCTH, HHEpPrus yHpyro aeQopManuyd TNPYKUHBL, KOIUYECTBO TEIUIOTHI,
abCoroTHAsT TeMmIlepaTypa Tena, paboTa B TEpPMOAWHAMHUKE, BHYTPEHHSSI SHEPTHS HICATHHOTO
OIHOATOMHOTO Ta3a, paboTa HWOEaNlbHOTO Ta3a, OTHOCUTENbHAas BIAXKHOCTh Bo3myxa, KII/|
WEaTFHOTO TEIUIOBOTO JBHUTATENS; AJIEKTPUIECKOE TOJIe, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MO,
HANPsHKEHHOCTH TIOJI TOYEYHOTO 3apsga WIHM 3apsDKEHHOTO Mapa B BaKyyMe M B JIUDIICKTPHKE,
MOTEHITHAN BJIEKTPOCTATUIECKOTO TOJS, Pa3HOCTh IOTEHIIMAJIOB, JJIEKTPOJBIKYINAS CHJA, CHJA
TOKa, HampsOKEHWE, MOIIHOCTh TOKA, OJJIEKTpUYecKas EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
COTIPOTHBIICHUE y4YacTKa IENH C IMOCIEA0BAaTENbHBIM U MapaUIeThHBIM COEIMHEHNEM PE3NCTOPOB,
SHEPTHs AIEKTPUIECKOTO MO KOHIEHCATOpa;

00BACHATH OCOOEHHOCTH TPOTEKAaHHA (DU3MUECKUX SBICHHI: MEXaHHMUECKOE IBMKEHHE, TEIIOBOE
JIBIKEHWE YaCTHI[ BEIEeCTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE IBIKeHHE, AuPPy3ws,
WUCIIapeHue, KHUIIeHHe W KOHJEHCalWs, IUIABJICHWE W KPHUCTAIM3AIs, HaAIpaBIeHHOCTh
TEIUIONepeadr, DdJeKTPU3alus  TeJN, OKBHUIIOTCHIMAIBHOCTh  IOBEPXHOCTH  3apsSHKEHHOTO
MIPOBO/THUKA;

MPOBOJINTH  WCCIICJIOBAHWE 3aBHUCHUMOCTH OIHOW (DM3WYECKOW BENWYWHBI OT JPYrod ¢
WCTIOJIb30BaHUEM TIPSMBIX HM3MEPEHUH, MpH 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl IMOMYYCHHOW 3aBHCUMOCTH (HM3MYECKHX BEJIWYMH B BHIE TpapUKOB C Y4ETOM
a6COJ'[IOTHLIX HOFpGHIHOCTeﬁ I/I3M€p€HI/II\/'I, JCJIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHNA;
MMPOBOJAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYWH, IIPU 3TOM BI)I6I/IpaTL ONTUMAaIbHBIN METO
HU3MEpPCHUA, OLCHUBATDH a6COJ'IIOTHLIC U OTHOCHUTCJIILHBIC IIOTPCIIHOCTU MNPAMBIX W KOCBCHHBIX
U3MEPEHUN;

IMPOBOJUTH OIIBITHI IO MPOBEPKE HpCI[J'IO)KeHHOI\/'I TUNOTE3bI: MJIAHUPOBATH SKCIICPHUMCHT, CO6I/IpaTI>
SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, AHAJIM3HUPOBATL IIOJYUCHHBIC PE3YyJIbTAaTbl M ACJIAaTh BBIBOL O
cTaTyce Npeasio)KeHHON TUITOTE3bl;

coOmoarhk npaBuia 0O€30MacHOro Tpylda NpW NPOBEICHHU HCCIENOBAHWN B paMKax Y4eOHOTO
OKCIIEPUMEHTa, TPAKTUKyMa ¥ Y4eOHO-HMCCIICIOBATENHCKOW W MPOEKTHOW [EeATENFHOCTH C
WCTIOJIb30BaHNEM N3MEPHUTEIHHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYI0BAHUS;

pemaTs pacd€THBIC 3a7add C SBHO 3aJaHHONM W HESBHO 33/JIaHHOW (M3WYECKOW MOJENbI0: Ha
OCHOBAaHWHM aHallM3a YCIOBHS OOOCHOBBIBATH BBIOOpD (U3MYECKOW MOMEIH, OTBEYaIoIIei
TpeOOBaHUAM 3a7au, MPUMEHATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IMOCTYNATHl (PU3NIECKIX
TEOpUH TPH HCIIOIF30BAaHUN MAaTEMaTHYECKHX METOOB pEIICHHs 3a[ad, MMPOBOJNUTH Pacu€Thl Ha



OCHOBAHWHU UMCIOIIUXCS JAHHBIX, aHAU3UPOBATh PE3YJIbTAThI M KOPPEKTHPOBATH METOIBI PEIICHHUS
¢ y4ETOM TONYYEHHBIX PE3yJIbTATOB;

pelaTh Ka4deCTBEHHBIC 3a1a4yd, TPeOyomre MpUMEHEHHWsS 3HAHWN W3 Pa3HbIX pasfenoB Kypca
Gbu3MKKM, a TaKKe HMHTErPAlMM 3HAHUH W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOIO I[MKJIA:
BBICTPAMBATh JIOTHYCCKYIO ICTIOYKY PpACCYXKJCHHH C ONOpOil Ha W3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (DU3HUYECKUE SIBIICHHS,;

UCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS Uil  OOBSCHEHHS OCHOBHBIX [MPUHIIUIIOB PaOOTHI
U3MEPUTEIIHbHBIX MPUOOPOB, TEXHHYECKUX YCTPOHCTB M TEXHOJOTHIECKUX MPOIIECCOB;

NPUBOINTH TPUMEPHI BKJIaJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-PHU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOIOTHI;

AHATU3UPOBATH U OIICHUBATDH MOCIIEACTBUS OBITOBON U MPOU3BOCTBEHHON JESITEIHHOCTH YEJIOBEKA,
CBA3aHHON C (PM3HMUYSCKUMHU MPOIIECCAMH, C TIO3UIHI SKOJIIOTHUECKON O€30MacHOCTH, MPEICTABICHHUI
0 palnHOHAIBHOM TPUPOIONOIL30BAHNH, & TAKXKE PA3yMHOM HCIOIb30BAHUM JOCTHKCHUN HAYKH U
TEXHOJIOTHI JIJIs TATbHEHIIIET0 Pa3BUTHSI YEIOBEYECKOTO OOIIIEeCTRa,;

NPUMEHSTh Pa3nYHbIe CIOCOOBI pabOThl ¢ HWHPOpPMAIHEH (GHU3MYECKOTO COJACPKAHUSI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH, TPH 3TOM HCIOJIL30BaTh
COBpeMeHHbIe HH()OPMAIIHOHHBIE TEXHOJIOTHH TS TOUCKA, MepepabOTKU U MPEAbSIBICHUS yueOHOI
U HAYYHO-TIOMYJIApHOW HMH(GOPMAIMH, CTPYKTYPHPOBAHWUS W HWHTEPIpETAlMH HHPOPMAIIHH,
MOJYYSHHON M3 PA3TUYHBIX HCTOYHUKOB, KPUTHUSCKH aHAIN3UPOBATH MOJyYaeMyro HHPOPMAIIUIO U
OlleHUBATh €€ MOCTOBEPHOCTh KAK HA OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE aHaIM3a
HCTOYHHKA HH(OPMAIINH;

MPOSIBIIATH OPTaHU3AIIMOHHBIC U MMO3HABATEILHBIC YMEHUS CAMOCTOATEIILHOTO MPHOOPETEHUS HOBBIX
3HAHU B MPOIECCE BHIMOIHEHHS MIPOSKTHBIX U YU€OHO-HCCIIEIOBATENbCKUX PadOT;

paboTarh B TPYIIE C UCTIOJHEHHUEM Pa3IUYHBIX COMUAIBHBIX POJICH, MITAHUPOBATh PabOTy TPYIIIHL,
PaIMOHATIBHO PACTIPEIEISITh ICITEbHOCTh B HECTAHAAPTHBIX CHUTYalHUsX, aJeKBaTHO OICHUBATH
BKJI]] K&XKIOT0 U3 YIaCTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBACMOM TPOOICMBI;

NPOSIBIIATH MOTHUBALIMIO K OyayIel mpohecCHOHATBHON MESTEILHOCTHU 110 CHEIHATBHOCTIM (HH3UKO-
TEXHHYECKOTO MPOpUIISL.

K xommy oOyuenust B 11 Knacce mpenMeTHBIE pe3ylbTaThl HA YIIAYOIEHHOM YPOBHE [OJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTE Y O0YYAIOIIIXCS YMEHUI:

MOHUMATh POJIb (U3UKH B AKOHOMHUYECKOH, TEXHOJIOTHMYECKOHW, COLMANBHON M ATHYECKOH chepax
JESITEIbHOCTH YeNIOBEKa, POJIb M MecTO (M3MKH B COBPEMEHHOM HAayYHOW KapTHHE MHUPA, POJb
ACTPOHOMHUHU B IIPaKTHYECKOH [ESATEIbHOCTH YENOBEKa M JajJbHEWIIEM Hay4YHO-TEXHHYECKOM
pa3BUTHH, 3HAUYEHUE OIHMCATENbHOW, CHCTEeMATH3UPYIONIeH, OOBSICHUTENIEHON W MPOTHOCTUYECKOM
GbyHKUNA (GU3NUECKOW TEOopUH — 3JIEKTPOIMHAMUKH, CIELHUAIbHONH TEOPUHM OTHOCUTEIBHOCTH,
KBaHTOBOW (PU3UKH, PONb (PU3NIECKOH TEOpHH B (HOPMHUPOBAHWHU MPEICTABICHUN O (QU3NIECKOM
KapTHHE MHUpa, MeCTO (pu3n4yeckoil KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-
HayY4HBIX IPEACTaBICHUN O IPUPOLIE;

pasInyaTh yCIOBHs IPUMEHUMOCTH MOAENeH (PU3NUECKUX Tell ¥ MIPOLECCOB (SIBICHUH): OMHOPOAHOE
JIEKTPUYIECKOE M OJHOPOAHOE MAarHWTHOE IIOJIsl, TAaPMOHHMYECKHE KOJIeO0aHus, MaTeMaTHYeCKHUH
MAasITHUK, WIEaJbHbIM NPYKUHHBIH MasATHUK, TaPMOHUYECKHE BOJIHBI, MICaJbHBII KOJeOaTeIbHbIN
KOHTYP, TOHKas JINH3a, MOJIEJIEl aTOMa, aTOMHOT'O sIIpa ¥ KBAHTOBOM MOJIENH CBETA;

pasnuuaTh yCIOBUS (TpaHUIBI, OONACTH) NPUMEHHMOCTH (HU3WYECKUX 3aKOHOB, ITOHHMATh
BCceoOImMit xapakTtep (PyHIaMEHTANBHBIX 3aKOHOB W OTPAaHMYCHHOCTh MCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AHAJIM3UPOBATh U 00BACHATD QJICKTPOMArduTHBIC IPOUCCChI W ABJICHHUA, HCIOJIB3Yys1 OCHOBHBIC
IMMOJIOKCHUA W 3aKOHBI JJICKTPOAWHAMHUKU U CHCHI/I&J’ILHOI\/'I TCOPHU OTHOCUTCIBHOCTH (3aKOH
COXpaHEeHHUsl ANEKTPUYECKOTO 3apsna, cwia Ammepa, cuia JlopeHia, 3aKOH BIIEKTPOMAarHHTHON
uHayKiuy, npaBuino Jlenma, cBs3p DJIC caMOMHAYKIIMU B 3JEMEHTE JJICKTPUUECKOW IIEMU CO



CKOPOCTBIO HW3MEHEHHs] CHJIBl TOKa, TIOCTYJaThl CHEHHAIBHOW TEOPUHM OTHOCUTEIBHOCTH
OlHIITEHA);

aHAJM3UPOBATh U OOBACHATH KBAHTOBBIC MPOLIECCHI M SIBICHHSA, UCIONB3YS MOJOKEHHUsSI KBAHTOBOH
¢m3ukn (ypaBHeHHE DiHIITEHHA 111 poToddekTa, IEePBRId U BTOPOI MOCTynaThl bopa, MpuHITUT
COOTHOIIICHUS HeolpeaenEéHHocTe [ efizenOepra, 3aKOHBI COXpaHEHHUS 3apsSA0BOTO0 W MacCOBOTO
YKCEN U 3HEPTUHU B SIIEPHBIX PEAKLUAX, 3aKOH PaJ0aKTUBHOTO paciiazia);

ONHUCHIBATh (PU3MYECKHUE IPOLECChl U  SBICHMS, WCIHONb3Ys BEJIUYMHBL HANPSHKEHHOCThH
JJEKTPUYECKOT0 IIOMs, MOTEHHHA] 3JIEKTPOCTATUYECKOrO IIOJsl, PA3HOCTh IIOTEHIUAJIOB,
NMEKTPOABWKYIIAs CHJIA, WHAYKOMS MAarHUTHOTO II0JIsl, MAarHUTHBIM IIOTOK, cuia Awmrepa,
MHyKTUBHOCTb, 3JIEKTPOJBIKYIIAsl CUJIA CAMOMHYKIIUH, SHEPIU MarHUTHOTO I10JIS1 IIPOBOHUKA C
TOKOM, PEJIITUBUCTCKUM UMILYJIbC, TIOJIHAS SHEPTHSL, JHEPTUsl IOKOSI CBOOOIHOM YaCTHUIIbI, S3HEPIHUs U
UMITYJIEC ()OTOHA, MACCOBOE YUCIIO U 3apsif AApa, SHEPTUs CBSI3H AIpa;

OOBSICHATL OCOOCHHOCTH IPOTEKAaHUS (U3NYECKUX SIBICHMH: 3JIEKTPOMAarHUTHAas HMHIYKLUS,
CaMOMHJIYKIHMS, PE30HAHC, MHTep(epeHIMs BOJH, AW(PPaKUus, NUCTIEPCHS, NOIHOE BHYTPEHHEE
oTpaxkeHue, (otosnexTpuueckuii dPpdext (potorddexr), anpda- u Oera-pacmansl saep, ramma-
U3JIy4eHHe saep, Gru3ndecKkue NPUHIUIBI CIIEKTPAIbHOIO aHaIu3a U paboThl Ja3epa;

OIIpEeNIeNIATh HAIIPABICHNE HHAYKLUN MAarHUTHOTO 1I0JISl IPOBOAHMKA C TOKOM, CHJIBI AMIIEpa U CHUJIbI
Jlopenua;

CTPOUTH M300pa)KeHHE, CO3/laBacMO€ IUIOCKHM 3€pKajoM, TOHKOW JMH30H, W PacCUUTHIBATH €ro
XapaKTepUCTUKY;

NPUMEHATh OCHOBOTIOJIATalOlINe aCTPOHOMHYECKHE IMOHATHS, TEOPHHM W 3aKOHBI IJIs aHaIH3a U
O00BsICHEHHST (PU3MUYECKUX IPOLIECCOB, MPOMCXOMSIIMX B 3BE34aX, B 3BE3AHBIX CHCTEMax, B
MEXTTAKTHICCKOU Cpejie; IBIKEHUS HeOSCHBIX Tell, DBOJIIONNHY 3BE3 U BeeneHHoiH;

INPOBOJUTH HCCIIENOBAHHE 3aBUCHUMOCTEH (U3UUECKHX BEIMYMH C HCIONb30BAaHUEM MPSAMBIX
U3MEPEHUH, NpPH H3TOM KOHCTPYHUPOBATh YCTAHOBKY, (HMKCHPOBaTh pE3yJIbTaThl MOJIYYEHHOH
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHIE IpaUKOB C y4€TOM aOCONIOTHBIX IOrPEIIHOCTEH
WU3MEPEHHH, 1e1aTh BBIBOBI 10 PE3yJIbTaTaM HUCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIUYHH, IIPU 3TOM BBIOUPATh ONTUMANIBHBINA METO]
W3MEpPEHHs], OLICHUBATH a0CONIOTHBIE U OTHOCHUTENBHBIC MOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX
U3MEpPEHUN;

MPOBOJMTH OMBITHI MO MPOBEPKE MPEUIOKEHHON THIOTE3bl: IIAHUPOBATh SKCIEPUMEHT, COOUPATh
9KCIIEPUMEHTANILHYIO YCTaHOBKY, aHAJIM3UPOBATh TONYyYEHHBIE PE3yNbTaTbl W JeNaThb BBIBOA O
cTaTyce NpeasIoKeHHON TUITOTE3bl;

OTMCBIBATh METOBI MTOTyYSHHsI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUIA;

coOnromate mpaBmiia 0€30MacHOTO Tpyda NpH TPOBEISHUH HCCIEAOBAaHWI B pamMKax ydeOHOTO
9KCHEPUMEHTa, NPAKTUKyMa M Yy4eOHO-HUCCIIENOBATENbCKOM M TPOEKTHOW JAEATENBHOCTH C
UCIIOJI30BaHUEM M3MEPUTEIIBHBIX YCTPOHCTB U 1a00paTOpHOTo 000pYAOBaHMUS;

pemars pacd€THBIE 3aJadd C SIBHO 3aJaHHONM W HESBHO 33/JIaHHOW (M3WYECKOW MOJENbI0: Ha
OCHOBAaHUY aHaJIM3a YCJIOBHs BBIOMpaTh (pU3MUYECKHE MOJENH, OTBEYAIOUINE TPEOOBAaHMUSIM 3a/auH,
OPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M HOCTYJaThl (U3HMUECKUX TEOPUH IpHU
UCITIOJIb30BaHUN MAaTE€MaTH4eCKUX METONOB PELICHMs 3a/1ad, HNPOBOAWTH pPacuéTbl HA OCHOBAaHWU
MMEIOIUXCS JaHHBIX, aHAIN3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATh METOBI PEIICHUS C YUETOM
MOJYYECHHBIX Pe3yJIbTaTOB;

pelaTh KayeCTBEHHBIE 3aJaud, TpeOyrollue NPUMEHEHHWsS 3HaHWNH M3 Pa3HbIX pa3fesioB Kypca
¢u3uKN, a TaKke WHTETpallid 3HAHWH W3 JPYrUX MNPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAUBATh JIOTUYECKYK) LENOYKY PACCYXKIACHUM C ONOpPOM HA M3YYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/IHCCKI/IC SIBJICHUSA,

HCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUA I O6’I)51CHCHI/I$I OCHOBHBIX IPUHIOMUIIOB pa6OTI)I
HU3MCPUTCIIbHBIX HpI/I60pOB, TEXHHUYCCKHUX YCTpOﬁCTB " TCXHOJIOTUYECKUX MTPOIECCOB;



MPUBOJUTH MPUMEPHI BKIIAJa POCCHUICKUX U 3apyOeKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHC HAYKH, B
00BSICHEHHE TIPOIIECCOB OKPYKAIOIMIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAITM3UPOBAThH U OIICHUBATD ITOCIIEICTBUS OBITOBON M MPOU3BOJICTBEHHON JESITEIHPHOCTH YETIOBEKA,
CBSI3aHHOM C (PM3MYECKUMHU MPOIIECCAMH, C TIO3UIIUN IKOJIIOTUYECKON 0€30MaCHOCTH, MPE/ICTABICHUI
0 PalMOHAIEHOM TPUPOJIONIONB30BAHNY, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKCHUN HAYKH U
TEXHOJIOTHH JIISl TAILHEHIIero pa3BUTHSI YeJI0OBEYECKOT0 00IIeCTRa;

MPUMEHATh PA3IMYHBIE CIIOCOOBI paboTel ¢ wHpoOpMarmel (U3HIECKOTO COACpPKAHUSI C
UCIIOJb30BAaHUEM COBPEMCHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJL30BaTh
COBpEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIS TTOMCKA, TIepepabOTKH U MPEAbIBICHUS yUeOHOH
U HAyYHO-TIOMYJISPHOW WH(OPMANMK, CTPYKTYPHUPOBAHHS ¥ HHTEpHpeTanuu wuH(popmanuwy,
MOJTyYEHHOW U3 Pa3ITUYHBIX UCTOYHHKOB, KPUTUYCCKH aHATM3UPOBATH MOTyYaeMyt0 WH(GOPMAIHIO U
OIICHMBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE WMCIOIIMXCS 3HAHMI, TaK U Ha OCHOBE aHaju3a
UCTOYHMKA MH(pOpPMALINN;

MPOSBIATH OPTaHMU3AIMOHHEIC U TTO3HABATEIBHBIC YMEHHUS CAMOCTOSTEILHOTO IPUOOPETCHUSI HOBBIX
3HAHWUU B TIPOIIECCE BHIMOJIHCHUS MPOCKTHBIX U YU4ECOHO-UCCIIEIOBATEILCKUX padoT;

paboTaTh B TPyIIE C UCIIOTHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, INIAHUPOBATh PabOTY TPYIIIILI,
palMOHANBHO PACHpPEeNATh JCATENFHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJCKBATHO OIICHUBATH
BKJIQJT KQXKJIOTO M3 YYACTHUKOB IPYIIITEI B PEIICHUE paccMaTpHUBaeMOi PoOIeMbL;

MPOSBIATH MOTHBAIIMIO K OyayIIel mpoeCCHOHANBHOM EATSIIbHOCTU IO CIIEIUAILHOCTAM (hU3UKO-
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
MpoBepPseMoro
pe3yJbTrara

IIpoBepsieMble peAMeTHbIE Pe3yJbTaThl 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeJHero 0011ero 00pa3oBaHusi

10.1

JleMOHCTpUpOBaTh Ha TMpHMEPax polb W MecTo (GU3UKH B (HOPMUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B TPAKTUUECKOUN IEeSATEIbHOCTH JII0IeH

10.2

YuuTHIBaTh ~ TPaHWIBl  NPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIEINICH:
MaTepuaabHas TOYKa, MHEPIHAIbHAS CUCTEMa OTCYETa, a0CONIOTHO TBEPIOE TENO,
UJealbHBIA Ta3; MOJCIU CTPOCHUS Ta30oB, XKUIAKOCTEH M TBEPIBIX TEN, TOUCUHBIN
ANEKTPUIECKHIA 3apsi — IPH PEIIeHNH PU3NIECKHUX 33124

10.3

PacmioznaBath ¢usnueckue sBiIeHUS (MPOIECCh) W OOBACHATHP WX Ha OCHOBE
3aKOHOB MEXaHUKHU, MOJCKYJISIPHO-KHHETHYSCKOW TEOPUH CTPOCHHUS BEIISCTBA U
AJIEKTPOIMHAMHKH: PABHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE,
cBOOOJTHOE TaJIeHHE Tell, JBWKCHUE TI0 OKPY>KHOCTH, WHEPIHS, B3aHMOJICHCTBUE
Ten; auddysus, OPOYHOBCKOE IBMKCHHE, CTPOSHHUE >KHIKOCTEH M TBEPIBIX TeIl,
M3MEHEeHHEe 00bhEMa TeNl MPH HarpeBaHWU (OXJIAKICHUH), TEIJIOBOEC PaBHOBECHE,
WCNapeHue, KOHJICHCAIWs, IUIABICHUE, KPUCTAJUIM3ANWS, KHIICHUE, BIAKHOCTh
BO3/lyXa, MOBBINICHUE JABICHUS Ta3a MpPHU €r0 HAarpeBaHUHM B 3aKPBITOM COCYJE,
CBSI3b MEXJy IapameTpaMH COCTOSIHHSI Ta3a B H30IpOoIleccax; MIEKTPU3aIHs Tell,
B3aMIMOJICHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHMYECKOE MABIDKCHHE, HCIONb3ysd (HU3MYECKHE BEITHMYHHBL:
KOOpJAMHATa, IIyTh, II€PEMEIIEHUE, CKOPOCTb, YCKOpEHHE, Macca Tejla, CHia,
UMIIyJbC Tea, KHHETUYecKas SHEprusi, NOTeHLWAbHAas SHEprus, MeXaHHdecKas
pabota, MexaHH4YecKass MOIIHOCTh; MpPH ONHCAHHM TPAaBUIBHO TPaKTOBAThH
¢du3uYecKnil CMBICI HCIONB3YEMbIX BEIMYUH, WX OOO3HAUCHHS W EIUHUIIBL,
HaxXOIuTb (OPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DU3MYECKYIO BENIWYMHY C IPYTHMHU
BEIMYMHAMU

10.5

OnuceiBaTh W3yYE€HHBIE TEIUIOBBIE CBOWCTBA TEN W TEIJIOBHIE SBJICHHS, HCIIONB3YS
(m3nyeckue BEIMYMHBL [aBICHHE Ta3a, TEeMIIepaTypa, CpenHss KHHEeTHYecKas
SHEPTUsl XaOTUYECKOTO MABMKCHHUS MOJICKYJ, CpEIHEKBaIpaTHUYHAs CKOPOCTh
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPECHHSS 3HEprus, padbora rasza, koadduiueHt
MOJIE3HOTO ICUCTBUS TEIIOBOIO JBUTATENS; NMPU ONMKUCAHUU MPABUIBHO TPAKTOBATH
(U3NYeCKUil CMBICIT HCHONB3YEMbBIX BEIUYWH, MX OOO3HAYCHUS W CJIMHUIIbI,
HaXOoAUTh (OPMYJIBI, CBA3BIBAIONINE NAHHYIO (PU3MYECKYIO0 BEITUYHHY C JPYTHMHU
BeITMYMHAM

10.6

OnucelBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBAa BEIIECTBA M JIJIEKTPHUUECKUE
SBJICHUS (IIPOLIECCHI), MCIIONb3Yys (U3UUECKUE BEJIMUMHBI: IIEKTPUUYECKUH 3apsin,
3NEKTPUYECKOE TOJI€, HAIMPSHKEHHOCTh MOJS, MOTEHIHAJ, Pa3HOCTh MOTEHLUANIOB;
NpY ONUCAHWH MPAaBWIBHO TPAKTOBATh (UIUUECKUH CMBICI HCIOIb3yEMBIX
BEIMYMH, HUX OOO3HAYEHUS M €IUHMLBL, YKa3bIBaTb (OPMYJIbl, CBSI3BIBAIOIINE
JTaHHYI0 (PU3NYECKYIO BEJTHYNHY C APYTUMHU BETMUMHAMU

10.7

AHAJIM3UPOBATh (PU3NUECKHE TPOIIECCHI U SIBIICHUS, UCTIONb3YS (DU3MUECKUE 3aKOHBI
U TPUHIMIBL: 3aKOH BceMupHoro tsrotrenus, I, II u I 3axkonsr HeloTOHA, 3aKOH
COXpaHEHUS MEXAHWYCCKOW DHEPruH, 3aKOH COXPaHCHHS WMITYJIbCa, MPHHIIAI
CYyHEepro3ULIUA CWJI, NPUHLHUII PaBHOIMpPABUS HWHEPLUUATBHBIX CHUCTEM OTCUETa;




MOJIEKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIe 3aKOHBI, CBSI3b
CpeaHell KMHETHYECKOW HEPIHH TEILUIOBOIO JBMIKEHHS MOJIEKYJ C aOCOJIFOTHOMN
TeMIlepaTypod, TEepBBIA  3aKOH  TEPMOAUMHAMHUKM;,  3aKOH  COXpaHEHUS
JMEKTPUYECKOTO 3apsina, 3akoH KynoHa; mpu 3TOM pasiuyaTh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BHIPRKCHHE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBSCHAT, OCHOBHBIC TPHHITUIBI JICUCTBHS MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTpPOMCTB; pa3nuyarh yCJIOBHA MX 0€30MacHOTO HCIIOJIb30BaHUS B MOBCEIHEBHON
KU3HU

10.9

BEBITIOTHATH 3KCIIEPUMEHTHI 110 UCCIEAOBaHUI0 (U3UYSCKUX SIBICHUHA U MPOIECCOB C
WCTIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX W3MEpPEHWH; MPH 3TOM (opMyIHpoBaTh
mpoOiieMy (3a1ady) U THIIOTE3Y Y4eOHOrO SKCIEPHUMEHTa, COOUpPATh YCTAHOBKY M3
MPETIOAKEHHOTO 000PY/IOBAHUS, IPOBOIUTH OMBIT U (POPMYITHPOBATH BEIBOIBI

10.10

OCyIIEecCTBIATh NPSMbIE U KOCBEHHBIC M3MEPCHHs (DU3MUYSCKUX BEIUYWH; TIPU 3TOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO0 M3MEPEHUS M HCIOIL30BaTh W3BECTHBIC METOIIBI
OILICHKHU MOTPEIIHOCTEN U3MEpEeHUM

10.11

HccnemoBarh 3aBUCUMOCTH MEXIY (PU3MUESCKUMHU BEITMYWHAMH C UCIIOIH30BAHUEM
NpSMBIX WM3MEPEHUH; TIPH OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOMYyYEeHHONW 3aBUCUMOCTH (U3MYECKHX BEIWYMH B BHIE TaOIHI U
rpaduKoB, eTaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS

10.12

CoOmronaTh npaBuia 0€30MaCHOTO TPyJa MPH MPOBEACHUH UCCIICAOBAaHUN B PaMKax
y4e0HOT0 3KCIIEpUMEHTa, Y4eOHO-HUCCIIEA0BATENbCKOM U MIPOSKTHOH NesATeIbHOCTU
C MCTMOJIb30BaHNUEM U3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPAaTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacu€rHble 3amaun ¢ SBHO 3aJaHHON (DU3MYECKOW MOJIENBIO, HWCIIONB3YS
(m3nYecKue 3aKOHBI U MPHUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayd BHIOMpATh
(U3UYECKYIO MOJIEIb, BBLICISTh (PU3NIECKUE BETHMYUHBI H ()OPMYIIBI, HEOOXOJUMBIC
JUIsi €€ pelleHUs, NPOBOAUTH PacuyEThl M OLCHUBATH PEATBHOCTH IMOTYYECHHOTO
3HaYeHHs (PU3MUECKOi BEeTHINHBI

10.14

Pemarp kadecTBeHHBIE 3a7jaud: BBICTpAaWBATh JIOTHYECKH HEMPOTHBOPEUHUBYIO
LIEMOYKY PACCY)KICHWHA C OMOpPOM Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(m3uyecKue sIBICHUS

10.15

Hcnonb3oBaTh Npu pelleHHH YYeOHBIX 3ajJad COBpPEMEHHBbIE HWH(POPMALUOHHBIE
TEXHOJOTHH JUIS TIOWCKA, CTPYKTypHUPOBaHUS, MHTEPIPETAMA U TPEACTABICHUS
y4eOHOM W Hay4YHO-TIOMyJSpHOW HH(GOpMAaNKK, TOTYYEHHOH W3 Ppa3IMYHbIX
HCTOYHUKOB; KpUTHICCKH aHAJM3UPOBATH MMOJTy4acMyr0 HH(POPMAIIUIO

10.16

[MpuBoauTh TpUMEpPHl BKJIala POCCHHCKUX W 3apyOC)KHBIX YUEHBIX-(QUIUKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TeOpeTHdecKUe 3HAHWS MO (DU3MKE B TOBCEIHEBHOW JXKU3HU IS
obecrnieueHust 0€30MACHOCTH IpH OOpallleHHH ¢ MIpudOpaMH W TEXHHYCCKUMH
YCTpOMCTBaMHU, JJII COXPAaHEHUS 370POBbS M COOMIOACHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHUS B OKPY>Kalollel cpene

10.18

PaGotats B rpyIime ¢ BBRINOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh
paboTy TpyNIbl, paloOHAIBHO pacHpeAeNsiTh OO0S3aHHOCTH | IIAaHHPOBATH
JESATSILHOCTh B HECTAH/IAPTHBIX CUTYAIlUAX, aJCKBATHO OICHUBATH BKJIAJ KaXXI0TO
W3 yYaCTHUKOB T'PYIIIBI B PEIICHHE PacCMaTPHUBAEMOH MPOOIEMBI




11 KJIACC

Kox
NpoBepsaeMoro
pe3yJjabTarTa

IIpoBepsieMble IpeAMETHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbl CpeHero 001ero oopa3oBaHusi

11.1

JleMOHCTpUpOBaT, Ha TpUMEpPax poib U MecTo (U3MKU B (HOPMUPOBAHUHU
COBPEMEHHOM HAyuYHON KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON NESATEIbHOCTH JIIOAEH, IEeNOCTHOCTh M E€IUHCTBO
(hM3UYECKOI KapTUHBI MHPa

11.2

Y4UHTEIBaTh TPaHUIEI NPUMCHCHHS HW3YUYCHHBIX (PU3UYCCKUX MOJIENCH: TOYCUHBIN
DJICKTPUYCCKUH 3aps, sAepHas MOJEIb aToMa, HyKJIOHHAsI MOJEIb aTOMHOTO sapa
MIPH PEIICHUU (PU3NICCKUX 3a1a4

11.3

Pacrio3naBaTh usnueckue sBieHUs (MPOLECChl) U OOBACHATh X Ha OCHOBE 3aKOHOB
ANEKTPOANHAMHUKH U KBAaHTOBOH (PM3MKH: BJIEKTpUYECKas MPOBOAMMOCTH, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MATHUTHOE JACHCTBHS TOKAa, B3aHMMOJCHCTBHE MAarHHUTOB,
3JIEKTPOMAarHUTHAsI HHAYKLUS, JeHCTBUE MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM U
IBIWXKYIIUICS 3apsijl, SJICKTPOMArHUTHBIC KOJNEOAHWS W BOJIHBI, NPSIMOJHMHEHHOE
pacmpocTpaHeHHEe CBETa, OTPaKeHHE, MpeIOMIICHHE, HHTephepeHIus, TUPPaKIHs |
MOJISIpU3alKsl CBeTa, AUCHepcHs cBeTa, GoroanekTpudeckuil addexr (pororddexr),
CBETOBOE JAaBJICHHE, BO3HMKHOBCHME JIMHEHUYATOro CIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs! PalHOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIIGKTPUYECKHE, MAarHUTHEIC,
ONTUYECKHUE, MICKTPUICCKYIO TIPOBOIUMOCTh PA3IMYHBIX CPEIT) U AICKTPOMArHUTHBIC
siBIICHUST (IPOIIECCHI), MCIOJB3YsT (DU3MUYCCKUE BEIMUYUHBI SJCKTPUUYCCKUI 3apsi,
CWJIa TOKa, DJICKTPUYECKOE HANPsHKEHHUE, JICKTPUISCKOE CONMPOTHBICHUE, Pa3HOCTh
notenuuanos, D/ C, pabora Toka, MHAYKIHS MarHUTHOI'O TMOJIS, CHjla AMIIEpa, crujia
JlopeH1ia, HHIYKTHBHOCTh KATYIIKH, SHEPTHUS JIEKTPUUSCKOT0 U MAarHUTHOTO TIOJICH,
MEepHoJ, U YacToTa KojeOaHWil B KoyieOaTeNIbHOM KOHTYpE, 3apsj M CHJIa TOKa B
MPOLIECCE TAPMOHMYECKUX IJIEKTPOMArHUTHBIX KOJIeOaHUH, OKYCHOE PACCTOSIHUE U
ONTHUYECKas CHJIA JIMH3BI; IPY OMMMCAHUH MPABUIBHO TPAKTOBATh (DU3MUYECKUI CMBICI
I/ICHO.HI)3yeMBIX BCIIMYHUH, HX O603HaquI/IH N CIUHHUIBI, YKaSI)IBaTI) Q)OpMy.HI)I,
CBS3BIBAIONINE JAaHHYIO (U3NYCCKYIO BEIHUMHY C APYTUMH BEIUIMHAMU

11.5

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SIBIICHHS W TPOLECCHI, UCTIONB3YS (QU3MUYECKHE
BEITMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JUIMHA BOJIHEI M 4YacTOTa CBETa,
SHEPTHUs U UMIYJIbC (OTOHA, TIEPUO] MOTypacmana, YHEPTHsl CBSI3U aTOMHBIX sIep;
MIPY ONTMCAHUH MPABUIBHO TPAKTOBATh (DU3MUYCSCKUI CMBICI UCIIOB3YEMbIX BEIUYHWH,
WX OO0O3HAUeHWs] W ENWHUIIBI; YKa3blBaTh (HOPMYIBI, CBA3BIBAIONINE JaHHYIO
(U3UYECKYIO BETHYMHY C JIPYTUMU BEJIMYHMHAMU, BBIYHUCIIATE 3HAUYCHUE (HUIUUECKON
BEITUYHHBI

11.6

AHanm3upoBaTh (HU3UUECKUE MPOIIECCHI M ABJICHUS, UCTIONB3YS (PU3MYECKUE 3aKOHBI
M OpUHOUNBE:  3akoH OMa, 3aKOHBI IMOCIIEAOBATEIILHOTO ¥ MMapajlIeIbHOTO
COCZIMHEHMS TPOBOJIHUKOB, 3akoH JIxoyms — JleHIla, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIMH, 3aKOH MPAMOJUHEHHOTO paclpoCTPaHCHHs CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBbI NPEJIOMJICHUS CBeTa, ypaBHeHHMe OHHINTelHa it GoTtodddekxTa,
3aKOH COXPAHCHHUS DHEPTUM, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPAaHCHHUS
ANEKTPHUUYECKOTO 3apsijia, 3aKOH COXPAHCHMS MAacCOBOTO YHCIA, MOCTyiaTel bopa,
3aKOH PaJMOAKTUBHOIO pacraja; MpH 3TOM pa3indaTh CIOBECHYIO (HOPMYTHPOBKY




3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKCHHE U yCIOBHs (TpaHUIBI, OOJACTH)
MPUMEHUMOCTH

11.7

OHpe,Z[eJIHTL HaIlpaBJICHUEC BCKTOpPa HWHAYKIIMKM MArHuTHOI'O IIOJIA IIPOBOJHHKa C
TOKOM, CHJIBI AMnepa " CHUJIbL HopeHua

11.8

CTpouTh W ONHUCHIBATH HM300paKCHHE, CO37aBACMOE IUIOCKUM 3EpKaJIOM, TOHKOWM
JIMH301

11.9

BBITONHATH DKCTIEPUMEHTHI MO MCCIEOBAHUIO (PU3NIECKUX SIBIICHUH M TIPOIIECCOB C
WCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPCHHIA, TpU 3TOM (HOPMYITHUPOBATH
mpoOiieMy (3a7a4y) W TUIMOTE3Yy YYEOHOTO JKCIICPUMEHTAa, COOMpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYI0BAHYS, TIPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI

11.10

OcCyIIecTBIATh NMpsIMBbIE U KOCBEHHBIE M3MEpPEHUsT (DH3MYECKUX BEIWYHNH; TPU 3TOM
BEIOMpaTh ONTUMANBHBEIA CIOCO0 M3MEPEHUS W HCIOJIL30BaTh M3BECTHBIC METOJBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCT (U3UYECKUX BEJIHYMH C UCIIOJNB30BAHUEM TPSMBIX
W3MEpEeHHii; TPHU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAaTh pe3yJIbTaThl
MOJTyYCHHOW 3aBUCHMOCTH (DM3MUYECKUX BEIMYHH B BHJIC TaOIUI] 1 Tpa)uKOB, JeIaTh
BBIBO/JIBI 110 PE3YJIbTATaM HCCIIETOBAHMS

11.12

CoOumronath mpaBuiia 06€30MacHOTO TPyAa MPH MPOBEACHUH HCCICAOBAHUMN B paMKax
y4e0HOT0 3KCIIEPUMEHTA, YIeOHO-UCCIIEAOBATENECKON U MPOCSKTHOMN ACSITEILHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JJa0OPATOPHOTO 00OPY/IOBaHHUS

11.13

Pemarp pacuérHbie 3amaud ¢ SBHO 3aJaHHON (PU3UYECKOH MOJIENBI0, HCIOIB3YS
(m3nyecKkue 3aKOHBI W TPUHIUIIB; HA OCHOBE aHAJH3a YCIIOBHUS 3a/1adll BHIOMPAThH
(PM3UYECKYIO MOJICNb, BBIIEISTE (DU3NICCKUE BETHMUUHBI U (DOPMYIIBI, HEOOXOUMEIC
Ui €€ pelieHusi, MPOBOAUTH PacdE€Thl M OLEHUBATh PEAJbHOCTh MOIYYSHHOTO
3HaYCHUsI (PU3UYECKON BETUINHBI

11.14

Pemrate kauecTBEHHBIE 3aJ]aud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPCUHBYIO
IIEMIOYKY paCCYXJICHUN C OMOpOoil Ha W3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3udeckue SBICHUS

11.15

Hcnonp3oBaTh mpu pemieHHH Y4YeOHBIX 3a7ad COBPEMEHHBIE HH(OpPMAIMOHHBIE
TEXHOJIOTHUM JUIsl TIOMCKA, CTPYKTYPUPOBAaHHUS, WHTEPIPETALUU U NPEIACTaBICHUS
y4eOHOH ¥ HAyYHO-TIOMYJIIPHONH WH(POPMAIUX, IOIYUYEHHONM W3 Pa3IUIHBIX
WCTOYHUKOB; KpUTHUCCKH aHAJM3UPOBATH MMOTy4acMyr0 HH(POPMAIIHUIO

11.16

OOBSICHATh TPHHIUIGI JACUCTBHUS MAINH, NMPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3auuaTh YCIOBUS UX O€30MIACHOTO UCTIOIL30BAHUS B TOBCEIHEBHOM KU3HU

11.17

[IpuBomuTs TpUMEpPHl BKJIaJa POCCHHUCKUMX M 3apyOekHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IPOIECCOB OKPYXKAIOMIEr0 MHpPA, B pa3BHTHE
TEXHUKHU U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TEOpETHUYECKHUE 3HAHUS MO (PU3UKE B IOBCSAHCBHON XWU3HU JUIS
oOecriedeHusi 0E30MACHOCTH TMPH OOpaIlleHuH C OpudopaMu U TEXHUYCCKUMH
YCTPOWCTBAMH, I COXPAaHEHHsS 3IO0POBBS U COONIOJIEHHS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKPY>Kalollel cpeie

11.19

PaboTate B rpynme c BBINOJIHEHHEM Pa3lWYHBIX COLMAIBHBIX POJICH, MIaHUPOBATH
paboTy TIpyInbl, pPAaLUOHAIBHO paclpelnesiaTh OO0A3aHHOCTM M  IUIAaHUPOBATh
JeSITENIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJIeKBaTHO OLICHUBATh BKJAJ KaXKIOI'O
W3 YYaCTHUKOB TPYIIIBI B pEIICHHE PACCMAaTPUBAEMON MPOOIEMBI




NMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon Konx npoBepsiemoro
I[IpoBepsieMbie Y1eMEHTHI COMEPKAHUS
pa3jiena | 3JieMeHTa
OU3UKA U METOABI HAYUHOI'O ITO3HAHW A
®dusuka — Hayka o npupoje. HaydHbie METO/bI TTIO3HAHUS
1.1 OKpyXaromiero Mupa. Poib 3kcnepuMeHTa W TEOpPUH B
MPOIIECCE MTO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3HKE
1 MonenupoBanne (U3MUYECKUX SIBJICHUH W TIPOIECCOB.
Hayunbie rumnorte3pl. PuU3MYECKHE 3aKOHBI U TEOPHUH.
12 ['panunsl  NpUMEHMMOCTH — (PU3UYECKHX  3aKOHOB.
' [punnun coorBeTcTBUS. Pojab W MecTo (UMK B
(hopMHEpOBaHNN COBPEMEHHOM HAyYHON KapTHHBI MHpPA, B
MPAKTUYECKOH eATENLHOCTH IO/
2 MEXAHUWKA
KMHEMATUKA
Mexanndeckoe JIBIDKCHUE. OTHOCUTENBEHOCTH
2.1.1 MEXaHHYECKOTO JIBUKCHUS. Cucrema oTcuéra.
Tpaextopus
[lepememnenne, CKOpPOCTb (cpenmsist CKOpOCTb,
212 MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepUaIBHOM
o TOYKH, MX HPOEKIMH HA OCH CHCTEMBI KOODIMHAT.
CrnoeHue nepeMeieHni U CI0KEHUE CKOPOCTEN
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIHMHEHHOE
213 IBIOKeHHE. |'paiKu 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
o YCKOpEHUS, MMyTH U MEPEMEIICHUS MaTepHAIbHON TOYKH
OT BpEMCHH
21 2.14 CBo0OoHOE najieHue. Y CKOpeHHe CBOOOTHOTO M ACHUS
KpuBonuneitnoe paBuxeHue. PaBHOMepHOE JBUXKECHHUE
215 MaTepUaIbHOM TOYKM TI0  OKPYXHOCTH.  YTJoBasd
o CKOpOCTb, JIMHEWHas ckopocTh. Ilepumon u wacrora.
HentpocTpeMuTenbHOE YCKOPEHHE
216 TexHUYeCKUE  yCTPOWCTBA:  CIIUJOMETpP,  JIBIDKEHUE
o CHAPSAIOB, LENHBIE U PpEMEHHBIE TIEPEAavn
[Ipaktnueckne  paboTel. M3mepeHme  MTHOBEHHOMH
ckopoctr. MccnemoBaHue COOTHOMIEHUS MEXY MyTSIMH,
MPOMACHHBIMI TEJIOM 32 TIOCJEIOBaTEeNIbHBIE paBHBIC
2.1.7 MIPOMEXKYTKH BPEMEHH P PAaBHOYCKOPEHHOM JIBHKEHHUH
C HayaJdbHOW CKOpPOCTBIO, paBHON Hymo. W3yueHue
JIBIDKEHUS I1IapuKka B BSI3KOM JKUAKOCTH. W3yueHue
JIBIOKCHUS TeJa, OPOIIICHHOTO TOPU30HTAIBHO
JUHAMUKA
2.2 291 [puauun otHocurensHOCTH ['anmunes. IlepBulit 3akoH
o Hetorona. MuepumanbHbIe CUCTEMBI OTCUETA




222

Macca Tena. Cuna. [TpuHIMIT CyTIEPIO3UITNH CHIT

223

Bropo#i 3akoHn HploToHa 111 MaTepualibHOM TOYKH B
nHeprmanbHoU cucteme orcuéra (MCO). Tperwmii 3akoH
HeroToHa myist MaTepruanbHBIX TOYEK

224

3akoH BceMUpHOro TaroreHus. Cuna TspkectH. Ilepas
KOCMHUYECKas CKOpPOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHS CKONBKCHUS
u cuna TpeHus mnokos. Koaddurmument tpenus. Cuna
COTIPOTHBIICHUS TIPH JIBUKCHUM TeJIa B KHUIKOCTH WIH
raze

2.2.7

[TocTymarensHOE ¥ BpamaTeIbHOE ABMKCHHE a0COIIOTHO
TBEPAOTO TesIa

2.2.8

MOMEHT CHIBI OTHOCHTEIBHO OCH BpaieHus. [linedo
cuiel. Y cioBusl paBHOBecHs TBEpAoro tena B MCO

229

TexHuueckne YCTpOWCTBA: MOJIIWIHUKA, JBUXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTrueckue paboTel. M3yueHue mBmKeHUs Opycka IO
HAKJIOHHOM TUIOCKOCTH TIOJ| JICWCTBUEM HECKOJBKUX CHIL.
Uccnenosanne 3aBHUCHMOCTH cuI YIPYTOCTH,
BO3HUKAOIIUX B JIehOPMUPYEMON TIPYKHHE U PE3UHOBOM
oOpasiie, OT BeTUMYMHBI WX Aedopmarmu. MccnemnoBanue
YCIIOBUI paBHOBECHS TBEPJOTO Tejla, HMMEIOIIETO OCh
BpallleHUs

23

3AKOHbI COXPAHEHN B MEXAHUKE

23.1

I/IMHyJ'H:C MaTepHaJ’ILHOﬁ TOYKH, CUCTCMbI MaTCPpUAJIbHBIX
TOYCK. I/IMHYHI)C CHUJIBI 1 UBMCHCHUEC UMITYJIbCa TEJIa

232

3akon coxpaneaus wumiyinbca B MCO. PeaktuBHOE
JIBIOKEHUE

233

PaGora cuiibl

234

MOoOIIHOCTH CHIIBI

235

Kunernueckas sHeprus marepuayibHOW Touku. Teopemao
KUHETHUYECKOU SHEPTUU

23.6

[orennmanpHas 3Heprus. [loTeHIManbHAsE DHEPrUs
yrpyro neGopMuUpOBaHHON MpYKWHEL. I[loTeHnnamnHas
SHEPTHs Tejla BOJIM3H MOBEPXHOCTH 3eMITH

2.3.7

[loTeHumanpHble W HENOTeHNHaJ bHBIE CHIBL. CBA3b
paboOThl  HEMOTCHIMANBHBIX CHJI  C  HM3MCHCHHUEM
MEXaHWYECKOW SHEPTUH CHCTEMBI TeJ. 3aKOH COXPaHEHHS
MEXaHUYECKOH SHEPruu

2.3.8

pryFI/IC " HCYIIPYTUC CTOJKHOBCHHUA

239

TexHU4Yecknue ycTpoMcTBa: ABMKEHHE paKET, BOIOMET,
KoIep, MPY>KUHHBIN MUCTONET

2.3.10

[IpakTudeckue paboTel. M3yueHune CBSI3U CKOPOCTEH Tem

mpu Heympyrom ynape. HccnemoBanue CBSI3M PaOOTHI




CHJIBI C I3MEHEHHEM MEXaHUIECKOU OHEPruu Teiia

MOJIEKYJISIPHAS ©U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOI TEOPUN

3.1.1

OCHOBHBIC  TIOJIOXKCHHSI ~ MOJICKYJISIPHO-KUHETHYECKOM
Teopun. bpoyHoBckoe nBmwkenue. Juddys3usa. Xapakrep
JIBIOKCHUS U B3aUMO/ISHCTBHSI YaCTHII BEIIECTBA

Mopenu cTpoeHHsI Ta30B, KUIAKOCTEH M TBEPIBIX Ted U
00BsSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THUX MOJEIIEH

Macca wmonekyn. KomnuectBo BemiectBa. IlocTosiHHas
ABorazipo

TemnoBoe paBHOBecue. TemmepaTypa U €€ H3MEpEHHUE.
[Ixana Temneparyp Lenscus

Mopens wupeansHoro ra3za. (OCHOBHOE ypaBHCHUE
MOJIEKYJISIPHO-KMHETHYECKOI TeOprHn ICaThHOTO Ta3a

AOcomroTHass ~ Temmeparypa Kak ~ Mepa  CpeaHei
KMHETUYECKOM DJHEpPruu TEIUIOBOTO JBM)KEHHS YacTHIL
rasza. [lIxana Temnepatyp KensBuna

VYpasuenue Knaneipona — Menneneena. 3akon JlanbToHa

l'azoBrie 3akonbl. M3omporecchl B MAEAILHOM Tasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIECTBA:  M30TEpPMa,
nu3oxopa, nzobapa

TexHUYECKUE YCTPOWCTBA: TEPMOMETP, OapOMETP

3.1.10

[MpakTuueckue paboTel. M3mepeHue Macchl BO3IyxXa B
KjaccHOM koMmHare. MccnenoBaHue 3aBUCUMOCTH MEXTY
rapaMeTpaM# COCTOSHUS pa3peKEHHOTO Ta3a

3.2

OCHOBbBI TEPMOJIMHAMUKHA

3.2.1

TepMoauHaMuueckas cucremMa. BHYTpeHHssT B3Heprus
TEPMOIUHAMHYECKOM CUCTEMBI B CITOCOOBI €€ N3MECHEHUS

322

KomnuectBo Temnmorel m pabora. BHyTpeHHSsT 3HEprus
0JIHOATOMHOTI'O MJICaJIbHOI'O ra3a

323

Buner Temomnepenaun: TEMIONMPOBOJHOCTH, KOHBEKIIHS,
U3JTy4YCHHUE. TennoéMKocTh Tena. VY nenbHast
TEIIOEMKOCTh BellecTBa. Pacuér KomuuecTBa TEMIOTHI
MIpH TeIuionepeaayde

324

ITepBriii 3akOoH TepMoaMHaMHUKU. [IprMeHeHHEe mepBOro
3aKOHa TEPMOJMHAMHUKHU K u3ompoieccaM. [ padudeckas
HWHTEpHpeTanus paboThl raza

325

TemnoBsle MamuHbl. [IpUHOMNBL AEHCTBUS TEIJIOBBIX
MamuH. IlpeoOpa3oBaHMs dHEPrMM B  TCIUIOBBIX
MamuHax. Koaduiment mone3Horo aelcTBus (mganee —
KIIT) Terosoit mamuab. [{ukn Kapao u ero KITJI

3.2.6

Bropoit 3akoH  TepMoamHamuKd.  HeoOpatuMocTh
MpOLIECCOB B mpuponae. TerioBble  JBUTATENU.
DKoJjorudeckre npoOIeMbl TeIIOIHEPT e THKH




TexHuueckne yCTpOMCTBa: JBUTaTellb BHYTPEHHErO

3.2.7 N
cropanwus, OBITOBOH XOJOIMIBHUK, KOHAUIINOHED
3938 IIpakTrueckue padoTHL. M3mepenue YIETbHON
o TETIIOEMKOCTH

AI'PETATHBIE COCTOSHNM A BEIHECBA. ®A30BBLIE IIEPEXO/IbI

Hapoo6pa3OBaHHe U KOHACHCAIU. I/IcnapeHHe u

3.3.1 KWIIEHHEe.  YJelbHas  TEIUIOTa  IapooOpa30BaHUs.
3aBUCHMOCTH TEMIIEPATYPhI KHIICHUS OT JaBJICHUS
130 AOcomoTHas ¥ OTHOCUTENBbHAs BIAXXHOCTh BO3IyXa.
e Hachimennsliii map
Teépmoe Temo. Kpucrammueckue u amopdHbIC Tena.
333 AHM30TpONHS CBOHCTB KPUCTALIOB. JKUIKHE KPUCTAILIEL
33 CoBpeMeHHBIE MaTepUaIIb
134 [MnaBieHne w KpucTaUM3amMsa. YJAeIbHas TeEIUIOTa
h iasnenus. Cyonumanus
3.3.5 YpaBHEHNE TEIUIOBOTO OajlaHca
TexHUYeCKUEe yCTPOWCTBA: TUTPOMETP W IICHXPOMETD,
336 KaJIOpUMETP, TEXHOJIOTUW TMONyYeHUSI COBPEMEHHBIX
o MaTepuajoB, B TOM UYHCIIC HAaHOMATEPHAJIOB, W
HAaHOTEXHOJOTHH
3.3.7 [IpakTuueckue padotel. Vi3MepeHne BIaKHOCTH BO3AyXa
4 QJIEKTPOAUHAMUKA
DJIEKTPOCTATHUKA
411 DNeKTpu3arysa Tel. JJeKTpuUeckuil 3apsn. JlBa Buma
o DIIEKTPHYECKUX 3aPSAI0B
4.1.2 [TpoBOIHUKH, TUIIEKTPUKHU U TIOTYTIPOBOTHUKH
4.1.3 3aK0H COXpaHCHHS IEKTPHICCKOTO 3apsiaa
4.14 B3anmoaeiicTeue 3apsaoB. 3akoH Kymona
DnekTpuyeckoe mone. HanpspkEHHOCTH DJIEKTPUIECKOTO
4.1.5 nosist. [lpuHumn cyneprnosunuu. JIMHUM HanpsKEHHOCTH
3IEKTPUIECKOTO TIOIS
416 PabGora cui amexkTpocTaTHyeckoro mojs. IloTeHimar.
4.1 o PasHOCTb TIOTEHITHAIIOB
417 [IpoBogHWKE W  JAWPNEKTPUKA B IIOCTOSHHOM
o ANEKTPUIECKOM ToJjIe. JIM3nekTpudeckas MpOHUIIAaeMOCTh
ONEeKTPOEMKOCTb. Konpencarop. OneKTpoEMKOCTh
4.1.8 IDIOCKOTO  KOHACHCATOpa.  ODHEPrus  3apsHKEHHOTO
KOHJIeHCaTopa
TexHudeckue ycTpoMcTBa: JIEKTPOCKON, 3JICKTPOMETP,
419 ANEKTPOCTATUICCKAS 3aIIMTa, 3a3eMJICHHUE
o DIIEKTPOIPUOOPOB, KOHICHCATOp, KCEPOKC, CTPYMHBIN
MIPUHTEP
41.10 [Ipaktnueckue paboThl. M3MmepeHne 3IEKTPOEMKOCTH

KOHIOCHCATOpa




TIOCTOSHHBIN SJIEKTPMYECKUI TOK. TOKH B PA3JIMYHBIX CPEJAX

4.2.1

YCoBHUS CyIIECTBOBAHUS ITOCTOSHHOTO JJIEKTPHICCKOTO
Toka. Mctounuku Toka. Cruna Toka. [TocTOSIHHEIN TOK

4.2.2

Hamnpsoxenue. 3akon OMa 11 y9acTKa e

423

DIEeKTPUUIECKOE COTIPOTHBIICHHE. VY aensHOE
CONPOTHUBIICHUE BEIIECTBA

4.2.4

ITocnenoBarenbHOE, napaienbHoe, CMeEIIaHHOE
COCIMHECHHE MMPOBOTHUKOB

4.2.5

Pabora anmexTprueckoro Toka. 3akoH /oy — JleHna

4.2.6

MOUIHOCTD 3IEKTPUUECKOTO TOKa

4.2.7

anekTponaBmwkymas cwia (mamee — 2JIC) n BHyTpeHHEE
CONPOTHBIICHUE UCTOYHMKA TOKA. 3akoH OMa IS TIOJTHOM
(3amMKHYTOH) AnekTpudeckoii nernu. KopoTrkoe 3aMbikanue

4.2.8

OnekTpoHHass  MPOBOJUMOCTb  TBEPABIX  METAJJIOB.
3aBUCUMOCTD COIIPOTHUBIICHUS METaJUIOB oT
TeMieparypsl. CBEpXNpOBOANMOCTh

4.2

4.2.9

OnexTpudeckuil Tok B BakyyMme. CBOICTBa 3JEKTPOHHBIX
ITy4YKOB

4.2.10

[NomynpoBogHUKY. CoOcTBeHHass W IMpHUMECHas
IIPOBOJMMOCTb  NOJNYNpoBOAHUKOB.  CBoiicTBa  p-n
nepexoaa. [TomynpoBoIHUKOBEIE TPUOOPEI

4.2.11

DneKTpUYeCcKuit TOK B ANEKTPOJUTAX.
DIIEKTPOMTHYECKAS TUCCOHAITHS. DIEKTPOIN3

4.2.12

DNIeKTpUYECKHA TOK B TazaX. CaMOCTOSTENBHBIA |
HECaMOCTOSITEIbHBIA  pa3psij. Paznuunbie  THUIMBI
caMocTosTeNbpHOTO pa3psaa. Momaus. [Inazma

4.2.13

Texnudeckue ycTpoilcTBa: ammepMmerp, BOJBTMETP,
peocTaT, WCTOYHHKHA TOKa, JJIEKTpOHArpeBaTeiIbHbIE
MpUOOPHI, IEKTPOOCBETUTENBHEBIC MTPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAaKYYMHBI JHON, TEPMUCTOPH U
(hoTOpE3UCTOPHI, MOTYITPOBOIHUKOBBIHN THOI, TaTbBAaHUKA

4.2.14

[IpakTuueckue  paboThl.  M3ydeHHe  CMEIIAHHOTO
COEIMHEHUSI PE3UCTOPOB.

N3meperne DJIC WCTOYHHMKA TOKA W €ro BHYTPEHHETO
comnpoTuBlicHus. Habmoaenue snekrponmsa

11 KJIACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAaHUA

4

SJIEKTPOJUHAMUKA

MATHUTHOE IOJIE. SJIEKTPOMAT'HUTHA S MTHAYKIIA

43

4.3.1

IlocTossHHBIC MAarHUTEHI. BBaHMOﬂCﬁCTBHe IIOCTOSAHHBIX




MardiuToB

MaruauTtHoe mnone. BekTop MarHMTHOM WHAYKIUH.

439 TTpuniun CYyNEPIO3UIINH. Jluaun MarHUTHOU
o uHAyKnuu. KapTuHa TuHMA MarHUTHOM MHIYKIIUH OIS
MOCTOSTHHBIX MarHUTOB
MaruauTHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapTuHa nuHui
433 MoJIsl JUIMHHOTO TIPSMOTO TPOBOJHUKA W 3aMKHYTOTO
o KOJIBIICBOTO TPOBOJHMKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzanMoeiicTBIE MPOBOTHUKOB C TOKOM
434 Cuta AMmriepa, e€ MOIyJTh M HalpaBJICHUE
Cuna JlopeHna, e€ MOAyiib W HampasjeHHUE. JIBIKeHHE
4.3.5 3apsHKECHHON YaCTHIlBI B OJHOPOAHOM MarHUTHOM IOJIE.
Pabota cuier Jlopenia
4.3.6 SIBneHune MeKTPOMarHUTHONH MHIYKITHH
4.3.7 IToTok BekTOpa MAarHUTHON MHIYKITHH
438 OJIC mHAyKIMH. 3aKOH 3JIEKTPOMATHUTHOW WHIYKIHH
o dapanes
BuxpeBoe nanekrpudeckoe mone. IAC wHIyKIMH B
439 NPOBOJHUKE,  JBHXKYLIEMCS  IOCTYyNaTelbHO B
OTHOPOJHOM MarHUTHOM II0JIe
4.3.10 IIpaBumo Jlenma
4311 WuanyktuBHOCTE.  SIBmeHme  camomHaykimu. J1C
o CaMOMH/IyKIIUH
43.12 DHepruss MarHUTHOTO TTOJIST KATYIITKA ¢ TOKOM
4.3.13 DIIeKTPOMarHUTHOE TI0JIe
TexHuueckue YCTpONCTBA: TMOCTOSHHBIE MAarHUTHI,
4.3.14 JJIEKTPOMATHUTBI,  JJIEKTPOABUIaTelb,  yCKOPUTEIHU
3JIeMEHTaPHBIX YaCTHUIl, HHAYKIIMOHHAS T1€Yh
[Ipaktudeckue paboThl. M3ydeHne MarHUTHOIO IIOJIS
4315 KaTymku ¢ TOKoM. HccrmenoBanue — feiicTBuS

IIOCTOAHHOT O Mar"surTa Ha paMKy C TOKOM.

Hccnenoanue sIBICHUS 3JICKTPOMArHUTHON MHIYKITHH

5 KOJIEBAHU S 11 BOJIHBI
MEXAHUWYECKHUE 1 9JIEKTPOMAT'HUTHBIE KOJIEBAHU A

KonebGarenpHass cuctema. CBoOomHBIE KOJeOaHUS.

5.1.1 lapmonnueckne  konebanus.  [lepwoxn,  wacrora,
aMITTUTy1a ¥ daza KoJeOaHmit

5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTH4ecKUil MasTHUK

5.1 YpaBHeHue TapMOHHYECKUX KoseOaHui.

5.13 Kunemarnueckoen JUHAMHYECKOe OTIMCaHuE
K0JIe0aTEILHOTO IBHKCHUS
[IpeBpamenue SHEPruu npu TapMOHUYECKUX

5.14 kosiebanusax. CBsI3b aMIUIMTY/IbI KOJCOaHUN HCXOIHOM

BCJIMYMHBI C aMIUIMTyJaMU KoleOanmii eé CKOpPOCTHU U




YCKOpEHUs

KonebaTenbHbIi KOHTYD. CroOomHbIe
JJIGKTPOMArHUTHBIE ~ KOJICOAHUS B UAeaTbHOM
KOJIe0aTeILHOM KOHTYpE. AHanorus MEXITY
MEXaHUYECKUMH W AJIEKTPOMArHUTHBIMH KOJIEOAHUSIMH.
®opmyna Tomcona

3akoH COXpaHCHUA OHCPTHUU B nacallbHOM
KoJIe0aTeILHOM KOHTYpC

BrinykeHHBIE MexaHHYeCKHe KoJicbaHus. Pe3oHaHc.
Pe3onancHas KpUBas. Breinyxnennsie
3JIEKTPOMAarHUTHBIE KOJieOaHusl.

IIepemennsIil Tok. CUHYCOUJAIBHBIN IEPEMEHHBIN TOK.

MOH_IHOCTI: MNEPEMCHHOIO0  TOKa. AMHJ’II/ITYI[HOC u
ﬂeﬁCTBonmee 3HAYCHHUE CUJIbI TOKA W HAIIPSHKCHUSA

5.1.10

Tpancdopmarop. ITpounsBoacTBO, nepenaya u
MOTpeOICHUE ICKTPUICCKON dYHEPTHH. DKOJIOTHICCKHE
PUCKH TIpU TPOU3BOJCTBE JIIEKTPUYECKON IHEPIHU.
KynapTypa ~ MCHONB30BaHMS ~ JJEKTPOIHEPTHH B
IIOBCEIHEBHON KU3HUA

5.1.11

TexHnueckue yCTpOWCTBA:! ceiicmorpad,
3JEKTPUYECKUM 3BOHOK, IMHUH JJIEKTpoIrepenay

5.1.12

[Ipaktudeckue pabotel. MccnmegoBaHue 3aBUCHUMOCTH
neproia MajiblX KojeOaHWil rpy3a Ha HUTH OT JJIMHBI
HUTH ¥ MaccChl Tpy3a. MccienoBanue mepeMeHHOTO TOKa
B IlenMd W3  TOCIEeNOBaTeNIbHO  COEIWHEHHBIX
KOH/ICHCATOpa, KaTYIIKH U PE3UCTOpa

52

MEXAHUYECKHE 1 S3JIEKTPOMATI'HUTHBIE BOJIHBI

MexaHn4yecKkue BOJHBI, YCJIOBHS PaclpOCTpPaHEHUS.

5.2.1 ITepron. CkopocTs pacnpocTpaHEHHs M JUIMHA BOJHBIL.
[Tonepeunsle U NPOJOIbHBIE BOJIHBI
599 Wurepdepeniss U audpaknus MeXaHHYECKHX
o BOJIH
593 3Byk. CxopocTs 3ByKa. 'poMkocTs 3ByKa. BeicoTa ToHa.
o TemGp 3ByKa
OJEeKTPOMarHUTHBIE  BOJIHBL.  YCIOBUSL  H3JIyYCHHS
594 JJIEKTPOMAarHUTHBIX ~ BOJH. B3aumHas opueHTanus
o BekTopoB E, B M v B 3I€KTpOMarHuTHOW BOJNHE B
BaKyyMe
CBoifcTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpa)KCHUE,
5.2.5 MIpeIOMJICHHE, TTOJISIPU3AIIHS, nudpakiys,
unTepdepennnsi. CKOpoCTb 3EKTPOMAarHUTHBIX BOJTH
596 [Ilkama  5JEKTPOMArHUTHBIX  BoJH. IIpumeHeHue
o DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M OBITY
597 [IpuHiunel paauocBssy U TeneBuaeHus. Paguonokanus.

BHGKTPOMaFHI/ITHOG 3arpsi3HCHUC Opr)KaIOI]_ICf/’I CpCabIl




528

TexHuueckue YCTpOICTBa: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YIbTPa3ByKOBas AUarHOCTHKA B TEXHHKE
U MEIULMHE, pajgap, paJuoONpUEMHHK, TEIEBU30D,
anTenHa, Tenedon, CBU-neun

53

OIITHKA

5.3.1

TIpsimonuneitHoe pacnpocTpaHeHue cBeTa B
OZIHOPOZHOM cpene. JIyu cBera

532

OtpaxkeHHE CBeTa. 3aKOHBI  OTPaXXCHHS  CBETa.
ITocTpoenue nzo0pakeHuil B IIIOCKOM 3epKalie

533

IIpenomnenue cBeta. 3aKOHBI MPEIOMIICHHS CBETa.
AOCOIOTHBIN TTOKA3aTeIh TIPEITOMIICHIS

534

Tlonnoe BHyTpeHHee oTpaxkeHue. IIpeaenbHBIM yrog
MOJIHOT'O BHYTPEHHETO OTPaKCHUSI

53.5

Hucnepcust cBeta. CnoxHBIA cocTaB 0eyoro caera.

IIBer

53.6

CoOupatoniue u pacceuBaromue THUH3bI. TOHKas JIMH3A.
DOKyCHOE pacCTOSHUE W OINTHYECKas Cuiia TOHKOH
muH3bl. [locTpoeHue n300paXKeHU B COOMpPAIONIMX H
pacceuBaromMx JnH3ax. Dopmysia TOHKOH JIMH3BIL.
YBenuueHue, 1aBaeMoe JIUH30U

5.3.7

HpeZ[GJ'IBI MNPUMCHHUMOCTH I‘eOMeTpH‘leCKOﬁ OIITHUKH

53.8

WuTtepdepennmst  cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBus HaOMIOJCHUS MakKCUMyMOB W MHUHHMYMOB B
UHTEePPEPCHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX NCTOYHHUKOB

539

Hudpaxnus csera. JudpakunonHas pemérka. Y cioBue
HaOJIOeHUsT IJIaBHBIX MAaKCUMyMOB IIpH MAaJECHUU
MOHOXPOMATHYECKOro CBeTa Ha AU(PAKIHOHHYIO
peméTKy

5.3.10

Honﬂpmaum CBCTa

5.3.11

TexHuueckre yCTpOHcTBa: OUYKHM, Nyma, (oToammapar,
INPOEKIMOHHBIM  ammapaTr, MHKPOCKOI, TEJECKOIl,
BOJIOKOHHAs  ONTHKA, JAW(QPAaKIMOHHAS  peméTKa,
MOJIIPON]

5.3.12

[Ipaktudeckne paboTel. M3MepeHume  mokasatens
npenomieHus. MccnenoBaHue CBOWCTB M300pakKeHHUH B
nuH3ax. HabmoaeHue aucnepcuu cBeTa

OJIEMEHTAI CIIEL]

UAJIbHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'panuiibl OPUMEHUMOCTH KJIACCHUECKOM MEXaHMKH.
ITocTynmaTel TEOPUU OTHOCHUTEIHFHOCTH: HHBAPUAHTHOCTH
MOAYJSl CKOPOCTH CBETa B BaKyyme, IPHHIIMII
OTHOCHUTCIBHOCTH DUHIITCHHA

6.2

OTHOCUTEIIBHOCTD OAHOBPCMCHHOCTH. 3aMeI[J'ICHI/IC
BPEMCHU U COKpalICHUE TJINHBI

6.3

DHEePrus U UMITYJIbC CBOOOTHOM YaCTHUIIBI




6.4

CBs3p MacChl C JHEPrHCH W WMITYJIBCOM CBOOOJTHOM
YaCTUIIBl. DHEPTHSI TOKOsI CBOOOTHOM YaCTHIIbI

KBAHTOBAA ®U3NUKA

7.1

3JIEMEHTBI KBAHTOBOM OIITUKU

®oronsl. Popmysa Ilnanka cBsi3u dHEpruM (QOTOHA C
€ro 4acTOTOH. DHEPrus U UMITYJIbC (POTOHA

OtkpeiThe U uccaeqoBanue Gororddexra. OnbiTer Al
CroiteroBa. 3akoHbl poTorddhekra

VpaeHenne DitHmTeitna mist doroaddexra. «KpacHas
rpannna» porodaddexra

7.1.4

Jaenenune cera. OneITel I1.H. JIeOGenena

7.1.5

XHUMHYECKOe JEeUCTBHE CBETA

TexHudyeckue ycTporicTBa: (OTOdJEMEHT, (HOTOMATUHK,
COJTHEYHast OaTapesi, CBETO O]

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo
WCCIIEIOBAHUIO CTpOoeHHs aToma. [ imanerapHas Moaens
aToma

7.2.2

[ocrynater bopa. M3nydyenue u normnouieHne GOTOHOB
IpU TEpexoie aToMa C OJHOIO YPOBHSA JHEPIUU Ha
npyroii. Buasl crekTpoB. CHEKTp YpPOBHEH JHEPTHH
aToMa BOJIOpOja

7.23

BonnoBeie cBoiictBa uactul. Bomnel ge Bpoiis.
KopmryckymsipHo-BosTHOBOM — myanmm3Mm.  Jlmdpakrms
3JIEKTPOHOB Ha KPUCTAIIAX

7.2.4

CroHTaHHOE W BHIHYXKICHHOE H3ITydeHHE. Y CTPOHCTBO
Y TIpUHIUI paboTHI Jiazepa

7.2.5

TexHudeckue YCTpPOMCTBA: CHEKTPAJNbHBIN  aHAIU3
(cekTpocKoI), 1a3ep, KBAHTOBBIN KOMITHIOTED

7.2.6

IIpaktrueckue paboTel. HaOmrogeHwe nwHEHYATOTO
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS M PETUCTPAMH SJIEMEHTAPHBIX
YACTHUIL

7.3.2

OtkpeiTie pamnoakTuBHOCTH. OmbIThl Pesepdopaa mo
OTIpEAICTICHUIO COCTaBa PAJAMOAKTUBHOTO H3ITyUCHHUS.
CpoiictBa anbda-, Oera-, TaMMa-u3IydeHus. Bnusnue
PaavOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

733

OTkpbiTHE NpPOTOHA U HelTpoHa. HykioHHas Monensb
sapa I'etizenOepra — Mpanenko. 3apsn sapa. MaccoBoe
yhcino sapa. zotomsl

7.3.4

Anbda-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIH OeTa-
pacnaa. ['amma-uznyueHue. 3aKOH pPaJUOaKTHUBHOIO
pacnana




7.3.5

DHeprusi CBS3M HYKJIOHOB B sijipe. SIAepHbIC CHIIBI.
Jedext Macchl sapa

7.3.6

S nepHble peakuuu. JleneHne U CUHTES g11ep

7.3.7

Snepusrii peaktop. TepmosmepHslii cuaTte3. I1podireMbl
U TEPCHEKTUBHI SACPHON HHEPTrEeTUKHU. DKOJIOTHUECKUE
ACIEKTHI AAePHON YHEPTETUKH

7.3.8

OneMeHTapHble  4YacTUIl.  OTKPBITHE  IMMO3WTPOHA.
DyHIaMeHTaTbHBIE B3aUMOJICHCTBUS

7.3.9

TexHudueckue  ycTpoicTBa:  JO3MMETp,  KaMepa
Bunnbcona, simepHsIii peakTop, aToMHas bomba

7.3.10

[paktuueckue padothl. MccaeqoBaHne TPEKOB YaCTHIL
(110 roToBBIM oTorpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3gHoro meba. Co3Besmus, spKHE 3BE3HI,
IJIAHETHI, UX BUIUMOE JBIKCHHE

8.2

Conneunass cucrema. [lmaHeTsl 3eMHOM TIpyMIBL.
[InaHeTbl-TUTaHTBl W WX CIHYTHHUKH, KApJIMKOBBIE
wiaHeTsl. Mablie Tena CoTHEeUHOH CUCTEMBI

8.3

Connue, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTH

8.4

Ucrtounuk sHepruu ConHia U 3BE3]

8.5

3BE3MbI, MUX OCHOBHBIE XapaKTePUCTUKU: Macca,
CBETUMOCTB, PaJNyC, TeMIepaTypa, WX B3aUMOCBS3b.
JluarpaMMa «CHeKTpajbHBI KJIacCC — CBETUMOCTBY.
3BE3MbI TJIABHOM MOCIENOBATEIBLHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JUIsi  3BE3N  TIAaBHOM
MOCJIEIOBATEIbHOCTH

8.6

Buaytpennee ctpoenue 3BE3a. CoOBpEMEHHBIE
MPEACTABICHUSA O MPOUCXOXKACHUU U 3BoJonuu ColHIa
1 3BE31. DTanbl )KU3HU 3BE3]

8.7

Muneunsiii IIyte — mama [amaktuka. CrmpanabHas
cTpykrypa [amakTuku, pacnpeneieHue 3BE3N, raza u
neutk. Tlomoskenne u apmkenne CoiHna B [NanakTHke.
ITnockast u cepruyeckas moacucTeMbl [ amakTHKH

8.8

Tunbl ranakTuk. PaguoranakTuku M KBa3zapbl. UEpHbIE
JIBIPBI B SIA[PaX raJlakKTUK

8.9

Bcenennas. Pacummpenne Bceenennoil. 3akon Xa66ia.
Paz6eranme ramaktuk. BospacT u pammyc Bcenennoi,
Teopust  bombmioro  B3peiBa.  Mogenb  «ropsueit
Bceenennoit». PenukToBoe U3nyueHue

8.10

MaciurabHast cTpykrypa BceneHnoil. MeraragakTuka.
Hepeménnsie mpo6ieMpl aCTpOHOMHUH




NMPOBEPAEMBIE HA EI'D ITIO ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI CPEJHET'O OBIIETO

OBPA3OBAHMUA

Kon
MPOBEPSIEMOT0
TpeboBaHUS

IIpoBepsieMble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM O0CBOEHHS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI CpeIHEr0 0611ero 06pa3oBaHus

ChopMHpOBaHHOCTh YMEHHI paclo3HaBaTh (PU3UUCCKUE SIBJICHHUS (POLIECCHI)

U OOBSCHSITH UX Ha OCHOBE HU3YUCHHBIX 3aKOHOB

BJ'IaZ[CHI/Ie OCHOBOIIOJararomuMun (1)I/I3I/I‘-ICCKI/IMI/I INOHATHUAMH M BCIIMYHMHAMU,

XapaKTepU3yIOIUMHI PU3NIECKHE TTPOIIECCHI

ChopMUpOBaHHOCTh YMEHHH MPHMEHSITH 3aKOHBI KJIACCHUYECKONH MEXaHHKH,
MOJICKYJISIpDHOW (DM3MKU W TEPMOJIUWHAMUKH, 3JICKTPOJAMHAMUKU, KBAHTOBOU
¢u3uKM AN aHanu3a M OOBSICHEHHS SIBICHHH MUKPOMHpa, MaKpoMHpa U
Merammpa, pasiudaTh yCIOBHS (TpaHHIBI, O00JAcCTH) NPUMEHUMOCTHU
(u3NYecKuX 3aKOHOB, TOHMMaTh BceoOMMH XapakTep (yHIaMEHTaIbHBIX
3aKOHOB M OTPaHMYEHHOCTh  HUCIOJB30BaHMsS  YAaCTHBIX  3aKOHOB;
aHANM3UPOBATh (UIMUECKHE IMPOIECChI, MCIObB3Ysl OCHOBHBIE ITOJIOKEHHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

C(I)OpMHpOBaHHOCTB YMCHHA pasjinvdaTtb YCJIOBUA NPUMCHHUMOCTHU MO,Z[eJ'ICﬁ

(hM3UIEeCKUX TEJ U MPOIIECCOB (SIBICHUI)

ChopMHpOBaHHOCTh YMEHHS peliaTh pacyéTHbIC 33jauMl C SIBHO 33JaHHOU W
HESBHO 3aJJaHHOW (PU3UYECKOH MOJETBbIO: Ha OCHOBAaHHMH aHAM3a YCJIOBHUS
BBIOMpaTh (u3MYeckHe MOJENH, OTBedalolde TpeOOBaHUSIM  3ajadw,
MPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAaThl (hPU3NIECKUX
TEOpUH TPH HCHOJIB30BAaHWHM MAaTEMaTHYEeCKHX METOJIOB pEeIleHus 3anaad,
MPOBOJUTH Pacy€Thl HA OCHOBAHWU HMEIONIUXCS JaHHBIX, aHAIU3HPOBATH
pe3yNbTaThl U KOPPEKTHPOBATH METOABI PEIICHUS C YYETOM MOTyYEHHBIX

pe3yIbTaTOB

Pemarp kadecTBeHHBIC 33729, TPEOYIONUE TPUMEHEHHUS 3HAHUN U3 PA3HBIX
pa3ziesnoB MIKOJIBHOTO Kypca (QU3KKH, a TAK)KE WHTETPALMU 3HAHUN U3 IPYTHX
MPEAMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA: BEICTPAUBATh JIOTHUYECKYIO LEMOUKY
pacCyXJIeHU C Omopod Ha HW3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U

(1)I/I3I/I‘-ICCKI/IC SIBJICHUSA

Brnanenue OCHOBHBIMH METOAAMH HAYYHOTO IMO3HAHUS, UCHOJIb3YEMBIMU B
(du3nKe: MPOBOJUTH TPSMBIEC U KOCBEHHBIE U3MEPEHUST (PU3MUYECKIX BEIHYMH,
BBIOMpast ONTUMAIILHBINA CIOCO0 M3MEPEHUS W UCIIONB3Ys W3BECTHBIC METOIBI
OIIEHKHM TIOTPENTHOCTEN U3MEPEHUM, TPOBOJIUTHh UCCIIEIOBAHUE 3aBUCUMOCTEN
(PM3UYECKUX BEIMYMH C HUCIOJIh30BAHHEM IMPSAMBIX H3MEPCHUH, OOBSICHATH
MOJTly4YeHHBIE PE3YyJbTAaThl, HWCHOIB3YS (QUIUYECKHE TEOPHH, 3aKOHBI U
MOHSITHSA, U JIeNaTh BBIBOJABI; COOMIOAATH MpaBwia 0e30MacHOro TpyJa Hpu

MPOBEICHUH HCCICOBAaHUM B paMKaxX y4eOHOTrO SKCIEpUMEHTa U y4eOHO-




HCCIEAOBATEILCKOW  JEATENBPHOCTH € HCIOJIB30BAaHHEM  IHQPOBBIX

HU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyI0BaHUS

ChopMupoBaHHOCTh YMEHUWI aHAM3UPOBATh H OIEHUBATh IOCICICTBUS
OBITOBOH H TMPOM3BOJCTBCHHON IEATEILHOCTH 4YEIIOBEKA, CBS3aHHOH C
(PM3UYECKUMHU TIPOLIECCAaMH, C TO3UIMA HIKOJIOTHYESCKOW OE30MacHOCTH;
MPEICTABICHUH O PAllMOHAIFHOM TPUPOAOIOIB30BAHIH, a TAKKE Pa3yMHOM
WCIIONBb30BAaHUU JIOCTIOKCHMM HAyKW M TEXHOJOTUM JAJid JalIbHEHIIEero

Pa3BUTHUA YEJTOBEYECKOT'O O6H_ICCTBa

OgameHue pa3IMuHBIMU Crioco0amMu paboThl ¢ UH(pOpMalHeld (pU3NIECKOro
COJICp)KaHUSI €  WCIONBb30BAaHMEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX
TEXHOJIOTH; pa3BUTHE YMEHHH KPUTUYECKOTO aHalW3a W  OICHKH

JOCTOBEPHOCTH TOJTy4yaeMOi HHPOPMaIUH

10

CdopmupoBaHHOCTB yMEHU# MPUMEHSTh OCHOBOIIOJIAraroIne
ACTPOHOMHUYECKHE TOHSATHS, TEOPUH W 3aKOHBI JJIS aHANIW3a M OOBICHEHHUS
(hM3UYECKUX MPOIIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX, B 3BE3IHBIX CUCTEMaX, B
MEXTaJaKTHUECKON cpefe; MBMKEHHsS HEOECHBIX TN, AIBOJIONUH 3BE3N U

Bcenennoi




NEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'3 10 ®U3UKE

Kon

pasnena/te

MBI

Koxa
3JIeMeH
Ta

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

MEXAHUKA

1.1

KMHEMATHKA

MexaHndeckoe JBHIKCHUC. OTHOCUTEIIFHOCTD MEXAaHHUYCCKOI'O

nemxennsd. Cucrema orcuéra

MaTepI/IaIIBHaH TOYKa.

TpaeKTopHA

E& pamnmyc-Bekrop:
)= (xlr) pe)=()),
TpaeKTopI,
TepeMelleHIIe: / ¥
Ar=r(t))—r(t)=r—-1n= *
= (Ax, Ay, Az),

Iy Tk.
CIoKeHIe epeMelTeHHil:

&y =0 + 49,

CKOpOCTB MaTepHaHBHOﬁ TOYKH:

—7=(v,,0.).

CroKeHHe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue NEPEMCUICHHUA U IYTU MaTCpHaJ'II:HOﬁ TOYKHU IIpH

HpﬂMOJ'IHHCfIHOM JABHUXXCHHH BJOJIb OCH X I1IO rpa(l)mcy 3aBHUCUMOCTH

x(t)

" . Ao .,
YCKDPEHIIE MaTepHaldbHOI TOYKIL a = &—L =u = [H,ﬁ. W
r r—0

a = =(v,),". aHamOII¥HO a, = (v, ]r a.=(v. )"

Au,
Mt At

PaBHOMepHOG HpﬂMOJ'IPIHCfIHOC JABHKCHUC!

xX(t) = xg + Vyyt




Uy (t) — vg, = const

PaBHOyCKOpEHHOE TPAMOJIMHEHHOE JBUKEHUE:

at

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

v (t)=u, +at

a, = const
" T
Ul.‘r - U_l.'c = 2{.’__{ [IJ _I])

L =
HPII IBILKESHINI B O[THOM HAIIPABIICHIIH IIVIE S = Sl

k-

CBo0oaHOE nageHue. Y CKOpeHrue CBOOOHOTO M CHMU.

V ok

0 Xo ‘('.—
I[BI/I}KCHI/IC TCIa, 6pOHIeHHOFO o yIjioM o K TOPpHU30HTY:

[:{{f} =X, Uyt =X +tU,cosa-f

7 -

£ )
\[:I.'{f}=_'I.',:,+Uc,1.i‘+gJT=:l.'c,+Uc,51ﬂt1-!‘—gr?

v (t)=u, =uy,cosa

v (f)=v,, +gr=y,sino— g

g.=0
g, =—g=const

Kpuonuneiinoe neuxxenue. JIBrmkeHrne MaTepuaibHOU TOYKH 10
OKPYXHOCTH.
VYrioBas v TUHEHAs! CKOPOCTh TOUKHU:

v = wR.
[Ipu paBHOMEPHOM JBIDKCHUH TOYKH TI0 OKPY>KHOCTH

=—=2
w T v

. leHTpocTpeMUTENEHOE YCKOPEHUE TOUKU:

v
auc—?—w R




. IlontHOE yCKOpEHUE MaTepUAIbHON TOUKHU

Teépnoe Teno. IlocTynarenbHOE U BpalllaTeIbHOE JIBUXKEHUE TBEPIOTO

1.1.9
TENna
1.2 JAMHAMHMKA
a1 HNuepuuansable cucteMbl oTcuéTa. [lepsoiii 3akoH HptoToHa. [TpuHun
o oTHOCUTeIbHOCTH [ anuest
Macca tena. IlmoTHOCTE BelecTBa:
1.2.2 p= m
%4
Cuna. [IpuHIAIT CYyNIEPIIO3UITHA CHIT:
1.2.3 N N N
FpaBHoaei/'ICTB = Fl + F2+- -
Bropoii 3akon Heiorona: s matepuanbaoit Touku B MCO
F, = may;
1.2.4 L
Ap = FAt
npu F = const
-
‘Fl?_ F 21
1.2.5 Tpetuit 3akon HeloTOHA A1 MaTEpUAIbHBIX TOYEK:
Fip = —F5
3aK0H BCEMHPHOTO TATOTCHHUS: CHJIBI MPUTDKCHHSI MEXITY TOUCUHBIMU
MaccaM¥ paBHBI
mim;
F=Cp
1.2.6
. Cuna tspxectu. LleHTp TsbkecTu Tenma. 3aBUCUMOCTH CHIIBI TSDKECTH OT
BBICOTHI h HaJ| MTOBEPXHOCTHIO TUIAHETHI paguycom RO:
GMm
mg=-——
77 Ro + )2
Cuna ynpyroctu. 3akoH [ 'yka:
1.2.7 F, = —kx
Cuna tperms. Cyxoe TpeHHe.
Cuna TpeHHS CKOJIBXKCHUYS:
1.2.8 Fp = N

.Cuna TpeHus OKOS:

Ep < pN




Kosdpdunuent tperus

1.2.9

JlaBnenwue:

1.3

CTATUKA

1.3.1

—

F

MoMeHT CuiIbl OTHOCUTEIIBHO OCH BpaluCHUA:

>

M| =Fl, rme | — medo cuner F
OTHOCUTENILHO OCH, TPOXOJsmeil dvepe3 Touky O meprneHIUKYISPHO
PUCYHKY

1.3.2

IlenTp macc Tena. [leHTp Macc cucTeMbl MaTepUATIbHBIX TOUECK:

- -

myr; + myry+...

T
et my +my+...
.B ogHOpOIHOM TT0JIE TSHKECTH

(g = const)

LEHTP MacCC TEJIa COBIMAAACT C €0 HEHTPOM TAKECTU

133

VYcnosus paBHoBecus TBépaoro tena B 1CO:
[M,+M, +...=0
1}31 +F,+...=0

3akon ITackais

JlaBnenue B xKUIKOCTH, mokosieiics B MCO:

p =po+ pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

,E€CJIM TENO M KuAKocTh mokostes B UCO, To
FApX = ngBbITeCH

VYcioBue nmiaBaHus Tel

1.4

3AKOHbI COXPAHEHN B MEXAHUKE

Nmnynsc MaTepuanbHON TOUYKU:

- -

p=mv

I/IMHYJ'H:C CHUCTEMBI TCII:

p=pt+p+..




3aKOH U3MECHECHUS U COXpaHC€HUA UMITyJIbCa:

B ICO
Ap = A(pl + p2+- . ) = FlBHeLHHAt + FZBHBLLIHAt-l_' -
; BUCO , ecin
Ap = A(py +p+...) =0
, €CJIIN

- -

FlBHeLuH + FZBHeLLIH+- ..=0

PeakTuBHOE OBIDKEHUE

F

Ar X
PaboTa cumbl Ha MaIoM NEPEMCIICHUU:

;1=|P:|-|,if|-c05 a=F, Ax

145

ol F

D
MOIIHOCTb CHUJIBI:

€CJIM 33 BpeMs
At

pa60Ta CHJIBI U3BMCHSCTCA HA , TO MOITHOCTH CHJIbI
Ad

P=— =F-p-cosa
'&r Ar—=

1.4.6

Kunernueckas sHeprusi MaTepuaibHOU TOUKHU:
. mv?  p?
KHH 2 zm
3aK0H M3MEHEHUS! KHHETHYECKOW YHEPTHH CUCTEMbI MaTepPHATIbHBIX
touek: B UCO AExun = Al + A2 + ..

1.4.7

IToreHmanbHas SHEPrus:

JUIS IOTCHIOHMAJIBbHBIX CHJI

A12 = Elnm‘eHu - EZHOTeHu_= AEHOTeHu

. HOTGHLII/IaJ'IBHaﬂ OHCPTIHUd MaTCpHaﬂBHOﬁ TOYKHU B OAHOPOJHOM I10JIC
TAXKCCTH:




EHOTeHu = mgh

. [loTeHnmanbHas SHEPTHS YIIPYTO JePOPMUPOBAHHOTO TEIa!

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUUECKOU IHEPTHUU:
Euex = Exan + Enorern.
B IICO AE,ex = Ascex menorenn. cuns
B IICO AE,ex =0, eCl Agcex menoresn. cax = 0

1.5

MEXAHMWYECKHE KOJIEBAHUA U BOJIHBI

1.5.1

[apMOHMYECKUE KOJIEOAHHs MATEPUAIBHON TOUKK. AMILTMTYIa M (asa
xose6anuii. KuneMaTnieckoe onucanmue:

x(f) = Asin( wr+o, ).

v =x.

a(f)=(v, ), =—o'x(f) =a, +o'x=0,
IJIE X - CMEIEHHUE U3 PABHOBECHS.

HI/IHaMI/I‘leCKOG OITMCaHUC:

rac

. 9TO 3HAYUT, YTO

DHEpPreTHUecKoe OmUCaHWe (3aKOH COXpaHEHUS MEXaHWIEeCKOU

DHEPTHH):

CBs13b AMITIJIUTY IbL KoJIeOaHMIt CMCIICHUA MaTepPIaJ'II:HOfI TOYKH C

aMIDTUTYIaMH1 KoJieOaHuH e€ CKOPOCTH M YCKOPEHUS:

Upe =04, @ =04

1.5.2

[Tepron 1 gactoTa KoeOaHuUI:

HepI/IOZ[ MaJibIX CBO6OI[HI:IX KOJIEOAHMI MATEMAaTHYECKOTO MasITHUKA:

T=2?EJE
g

[leprox cBOOOAHBIX KONIEOAHHM MPYKUHHOTO MAasITHAKA:




m
T=2m]—

k

1.5.3 Brinyxnennsie konebanus. Pezonanc. PezonancHas xpuas
[Nomepeunbie u mpojoabHBIE BOJNHBL CKOPOCTH PaclpOCTPaHCHUS W
JUTHHA BOJTHBL;
1.5.4 PR —
v
Wntepdepennus u audpaxius BOTH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJVMHAMUKA
2.1 MOJIEKYJISIPHA ST ®U3UKA
Mogenu cTpoeHuMs Tra3oB, XKUAKocTed u TBEpAbIX Ten. Ilycthb
TEPMOJMHAMHYECKAsT CUCTeMa (TeJO0) COCTOUT W3 N OJMHAKOBBIX
MoJiekyit. Torma KoJIM4ecTBO BeIecTBa
N m
2.1.1 v=g="
rae Ny— umcno ABoragpo, m — Macca CUCTEMBI (Tea), U— MOJISIpHas
Macca BelecTBa
2.1.2 TemnoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.13 BsanmogeiicTBue yacTuil BemecTBa
2.14 Juddyzus. bBpoyHoBcKoe ABHXKeHUE
2.1.5 Monenb uneansHoro raza B MKT
CBsi3b MEXAy [HaBICHHEM M CpEeIHEM KHUHETUYECKOH SHeprueut
MOCTYNaTEeIFHOTO TEIUIOBOTO JIBIDKEHUS MOJICKYNl WACATLHOrO Trasa
(ocnoBHOe ypaBHenue MKT):
p=-mpwv’ —2n { oy -1, &
2.1.6 3 302
rze m0 — Macca 0JTHOM MOJIEKYJIbI,
_N
n=y
- KOHIIEHTPAIUS MOJICKYJII
2.1.7 AobcomoTtHas Temrieparypa: T =t +273K
218 Ces3p  TeMmepaTypbl Ta3a €O CpenHell KHHETHYEeCKOW JHeprueit

MOCTYNATCIIbHOI'O TCINIOBOI'O ABMKCHHA €0 MOJICKYJI:




I 2
P :Ek]‘“
\ 2

e 2

VYpaBuenue p = nkT

2.1.10

Monens HEaJIbHOTO rasa B TEPMOIUHAMUKE:
( VpapHeHHe MeHmeeera — KianeHpora
| BelpakeHHe 1T BHyTpeHHeH SHepTHH
VpaBHeHHe MeHzeneeBa — KnanmeiipoHa (OpHMEHIIMBI
3aIlcI):
pRT

pV=%RT —vRT =NKT, p ===

BrIpaxkeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHOIO 1

rasa (IprMeHIMBIe GOpPMET 3aIIICH):

L‘=%vRT =%}\.HCT =3 M pT —ve,T= %pV

2

2.1.11

3akon JlambTOHA M1 TaBIICHUS CMECH Pa3peKCHHBIX Ta30B;

p=p+pt..

2.1.12

H3zonporiecchl B pa3pekCHHOM T'a3e C MOCTOSHHBIM YHCIOM MOJEKYT N
(C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):

morepma (T = const): pV = const ,

m3oxopa (V = const):

% = const,

nzobapa (p = const):
v = t
T = cons

I'padmyeckoe npeacrapiaeHue n3onpoueccos Ha pV-, pT- u VT- quarpammax.
OObeMHEHHBIH ra30BbIil 3aKOH:

pV .
T = cons

JUI1 TIOCTOSTHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

HaCBIH_IeHHbIG U HCHACBIIICHHLIC IIapbI. KauecTBenHass 3aBHCHMOCTH

IJIOTHOCTH W MAAaBJICHUA HACBIONICHHOI'O IIapa OT TEMIIEpaTypbl, HX

HE3aBUCUMOCTH OT 00hEMa HACBIIIIEHHOTO TIapa




BnaxHnocTs Bo3myxa.

OTHOCHTEIIbHAS BIAXHOCTD:

2.1.14 oo Praa __ Prapa(D)
"~ Pracennnapa(T)  Pracenmmapa (T)
W3MmeHeHne arperaTHBIX COCTOSHHMN  BEIISCTBA: HCIAPEHHUE U
21 KOHJICHCAIIUS, KHTICHHUE KUIIKOCTH
W3MmeHeHne arperaTHBIX COCTOSIHMM — BEUIECTBA: IUIABJICHHUE U
2116 KpUCTAILTA3AITHS
2.1.17 [IpeoOpaszoBanue 3HEprun B (Ha3zoBbIX Iepexogax
2.2 TEPMOJUHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMITEpATypa
222 BuyTpennss sHeprus
Termmonepenaua kak crnoco®0 W3MEHEHHS BHYTPCHHEH SHeEpruu 0e3
223 coBepuieHus paboThl. KOHBEKIHS, TEILTONMPOBOAHOCTh, U3TyUeHHUE
KonmuecTBO TETIIOTHI.
224 VY aenbHas TEMIIOEMKOCTh BEIIIECTBA C:
Q = cmAT
VY aenpHas Teriora napooodpasosanus L: O = Lm.
2.2.5 VY aenbHas TeroTa mwiaBneHust A: Q = Am.
VY aenwHas TEIJIO0Ta CropaHus Tommsa q: Q = gm
OnemeHTapHas paboTa B TEPMOJIUHAMUKE!
226 A =pAv.
Beruncnenue paboThl o rpaduky mpoiecca Ha pV-auarpaMMe
ITepBbiii 3aKOH TEPMOJTUHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Apnuna0ara:
Q12 = 0= A1, = (U; — Uz) =AUy,
2.2.8 Bropoii 3akoH TepMoarHaMuku. HeoOpaTuMbie po1iecchl
[Ipunnune! neficteus TerioBbix MammuH. KITJT:
229 A Qo Ol [0u
Oearp Oearp O rars
MaxkcumansHoe 3Hauenne KII/. [ukn Kapho:
2.2.10 M = Ngme = TMT—TM =1—§m
Earp EaTp




2.2.11

YpaBHEeHHE TEIJIOBOro OajaHca:

Q1+Qz+Q3+=O

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DIIeKTpU3aIys Tea U €€ MPOSBIICHUS. DJICKTpUIecKuii 3apsa. /[Ba Buma

3apsma. DJIEeMEHTApHBINH DJIEKTPUUICCKUN 3apsi. 3aKOH COXPAHCHHS

AJIEKTPUIECKOTO 3apsiia

B3anMopeiicTeue 3apsaoB. Todeunsie 3apsabl. 3akoH KymoHa:

B OJTHOPOJHOM BCHICCTBE C I[I/IBJ'ICKTPI/I‘IGCKOI;’I IIPOHULIACMOCTBIO &

F= Ji%_|'l:illl| E}J — !
&1 4mes, 17

1 _|‘_?1|"f_?1

BHCKTpI/I‘leCKOG noje. Ero I[eﬁCTBHG Ha DJICKTPUUCCKUC 3apsabl

F

>

Hanpsixk€HHoCTh aiekTpuyueckoro noyst: E =

AnpoGHbiit

[Tone Toyeunoro 3apsaaa: E, =k %
T

onHOpoaHOE monie: E = const.

KapTunbl 1MHUI HAPSKEHHOCTH 3TUX TOJIEH

HOTGHLII/IEIJ'IBHO CTb 3JICKTPOCTAaTUYCCKOTO ITOJIA.

Pa3nocTh MOTEHITHATIOB U HATIPSHKCHUE:
Az = q(¢p1 — ¢2) = —qA¢d = qU.
[ToTenmanbHas 3HEprus 3apsiaa B 3JIEKTPOCTATUYECKOM TOJIE:
W =q¢,
A=—-AW

w
HOTCHLII/IEIJ'I QJICKTPOCTATUYCCKOI'O ITOJIA: ¢ = ;

CBs13b HaHpH)KéHHOCTI/I nojga " pa3HOCTH TOTCHLHUAJIOB

OJTHOPOJTHOTO AnekTpoctaTudeckoro nomus: U = Ed

ISt

[TpyHIKT CyNepno3nIuy dIEKTPUIECKUX MOTIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

HpOBO,I[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycil0BUE paBHOBECHS 3aps/I0B: BHYTpHU poBoanuka EL =0

, BHYTpHU U HAa MOBCPXHOCTU MPOBOAHUKA = const

JuarmekTpuku B 3JEKTpocTaTHYecKoM  moje.  Jlupnmektpudeckas

IIPOHUIIAEMOCTD BECIIICCTBA €




Konmencarop. DnekTpoéMKOCTh KOHIeHcaTopa: C = %

E€9S
d

OneKTpoEMKOCTb INIOCKOT0 KOHAeHcaTopa: € = = &Cy

3.1.10

HapaHHeJ'IBHOG COCIUHCHUEC KOHACHCATOPOB:

q=1q +q2+...,U1 = Uz =---'Cnapam1_C1 +C2+...

IlocnenoBarenbHOE COeTMHEHHE KOHJACHCATOPOB:

1 1 1
U=U,+0U;....91=q =---.C—=C—+C—+...
nocJ 1 2

3.1.11

BHepFI/IH 3apsKCHHOI'O KOHACHCATOpA:

U CU? 2
WC:q_:_:q_
2 2 2C

32

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
7-2q
At Ar—s0

ITocTostHHBIN TOK: I = const

Jns nocrossiHHOTO TOKA q = It

322

VcoBus CyIIECTBOBAHUS HIICKTPHUYECKOTO TOKA.
Hanpsoxenne U n DIC E

323

U
3akon Oma A ydactka nenu: [ = 2

324

BHCKTpI/I‘lCCKOC COIIPOTHBJICHHC. 3aBUCHMOCTh CONPOTUBJICHU A

OTHOPOIHOTO TPOBOIHHWKA OT €ro JUIMHBI M CEYCHHUA. Y IEeThHOE

l
CONIPOTHUBJIEHHUE BelllecTBA. R = Py

325

Hcrounnku Toka. 9JIC ncToyHMKa TOKa:

ACTOpOHHI/IXCI/IJ'I

q

E =

BryTpennee conpoTuBieHNEe HCTOYHMKA TOKA

3.2.6

3akoH Oma 11t TONHOW (3aMKHYTOM) anekTpuueckoi uenu: E = IR + Ir,

=Lt
otkyna I =——

E.r
— R

3.2.7

[MapasuiensHOE COCANHEHUE TIPOBOTHUKOB:
I=11+12+..,Ul=02=.., 1/Rmapann=1/R1+1/R2+...
IMocnemoBaTenbHOE COCTUHEHUE TPOBOTHUKOB:
U=Ul+U2+..11 =12 =.., Rmocni=R1+R2+...Rnocn=R1+R2+...




Pabota snexrpuueckoro Toka: A = [Ut.

328 3akon Jxoyns — Jlenna: Q = I*Rt
2 U?
Ha pesuctope R:Q = A =1°Rt =1Ut = =t
MOIIIHOCTE AJIEKTPHIECKOTO TOKA!
Ad
P=—0 =JU
LY, Ar—dl
TemnoBast MOILITHOCTb, BBIAENAEMAs HA PE3UCTOPE:
-
LF
329 P=I'R=—=JU
MoniHOCTh UICTOYHHKA TOKA:
AA
©T. CHID _
F = ~ =FEJ
Ar—(
CBOOOIHBIE HOCUTENIM JJIEKTPUUECKUX 3apsSI0B B IPOBOJHHKAX.
32.10 MexaHuU3MBl TPOBOJUMOCTH TBEPIBIX METANIOB, PACTBOPOB |
pacIiaBoB 3JIEKTPOJIUTOB, rasos. ITomymipoBOTHUKH.
[TomynpoBOJHUKOBBIN AUOA
33 MATHUTHOE IIOJIE
Mexanudeckoe B3aUMOJIEUCTBUE MAarHUTOB. MarHuTHoe mose. BekTop
MarHUTHOW WHAYKIMU. [IpUHIMN Cynepno3ulM¥ MarHUTHBIX MOJEH:
B=B;+B,+...
33.1 1+ Bt
JIMHUM WHAYKIUW MarHuTHoro moiist. KapTuHa JNWHUNA WHIYKIMA
MarHMuTHOTO TIOJS TOJIOCOBOTO M TIOJJKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuTOB
OneiT Opcrena. MarHuTHOE MoJie MPOBOJHMKA C TokoM. Kaprtuna
3.3.2 JIMHUAN UHIYKIMA MAarHUTHOTO HOJISL IJIMHHOTO MPsIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOJHUKA, KATYIIIKU C TOKOM
133 Cuna Amriepa, e€ HampaBiieHue 1 BeauuuHa: Fy = IBlsina , roe o —
YTOJI MEXIy HalpaBJICHHEM ITPOBOJHUKA U BEKTOpOM B
Cuna JlopeHua, e€ HanpaBieHue u Benuduna: F,, =1 q | vBsina
334 N
TZI€ 0L — YIoJl MEXXIy BeKTopamu vu B
JBr>KeHue 3apsyKEHHOM YaCTHUIIBI B OJHOPOIHOM MarHUTHOM TOJIe
34 DJIEKTPOMATHUTHAS MHAYKLNUA

34.1

IToTrok BekTOpa MarHUTHOW MHTYKITHU:
® =B, S = BScosa




342

SIBnenue amekTpoMarauTHON HHAYKIMH. DJ1C uHIyKIAHT

343

3aKoH 2JIeKTpoMarauTHON nHAyKIH dapanes:

AD
E = =@

Af—)

344

i

N
v,

OJ1C uHAYKIMH B IPSIMOM MPOBOIHUKE JUTMHOH 1, ABIKYIIIEMCS cO

>
- -

ckopocTeio v (v L 1) B OHOPOJAHOM MarHUTHOM moJje B: | E; |

>

= Blvcosa, rae 0. — yroj Mexay BeKTopoM B 1 HOpMalibio 1 K

- - -
- -

IJIOCKOCTH, B KOTOPOH Jiexat BeKTopbl [nv; eciu | L B,u v 10 | E; |

= Blv

345

ITpaBuio Jlenna

34.6

[
NunyktuBHOCTH: L = 7> WM O=LI
Camounnyxkuus. 31C caMOMHAYKIUH:

AT
E =— EL =—LI'
—0

3.4.7

3HepFI/I}I MAarduTHOI'O ITOJIA KaTyIIKKW C TOKOM!

LI?
SO

3.5

SJIEKTPOMATI'HUTHBIE KOJIEBAHU A 11 BOJIHBI

3.5.1

KonebatenbHblit KOHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHNUS B

NaACaJIbHOM KOIIC6aTCIH>HOM KOHTprZ
[ q(1) =g, sin( ot +@,)

]fff] =g, =g, cos( wt+y) =1 cos(wt +@y)




2w 1
®opmyna Tomcona: T = 2nVLC, oTkyna w = T Tw

CBs13b AMIIIUTY bl 3apdaaa KOHACHCAaTOpa C aMHHHTy,I[Oﬁ CHUJIBI TOKA MpUu
CBO6OI[HBIX OJICKTPOMArHUTHBIX KOJIeOaHHSIX B nacajibHOM

K0J1e0aTeIbHOM KOHTYpE:

= Lo
gma:r. -
LN
352 3aKOH COXPaHEHUsS SHEPTUH B HICATBHOM K0JIcOaTEIbHOM KOHTYpE:
353 BrIHyKICHHEIE S1I€KTPOMarHUTHEIE KojeOaHus. Pesonanc
[lepemennniii  Tok. [lpow3BojacTBO, mepenadya W TOTpeOJICHUE
ANEKTPUIECKON SHEPTUU
24 cu* Lr* _cu’ LI
+ = e = MEE — const.
2 2 2 2
CBoICTBa 2JICKTPOMAarHUTHBIX BOJIH. B3amMHasi OpHeHTAIUs BEKTOPOB
3.55 S
B 2JICKTPOMarHuTHOM BoyiHe B Bakyyme: E L B 1 ¢
356 Illkama s3JeKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
6.1 IIpsamonuHeitHOe pacnpoCTpaHEHHWE CBETa B OJHOPOJHOM cpeje.
Toueunslil uctoynuk. JIyd cBeta
3aKOHBI OTPAKCHUS CBETA.
a=pf
3.6.2
ofp
3.6.3 [TocTpoenne n300paskeHNi B IJIOCKOM 3€pKalie
3aKOHBI TIPEIOMIICHUS CBETA.
[Ipenomienue cBera: n,sina = n,sing..
o c o
AOGCOITFOTHBIN TTOKA3aTeIh MPETOMIICHIST: N,yg, = - OTHOCHUTEIBHBIH
T0KA3aTelb IPETOMICHHS: Nypy = —2 = —&
3.6.4 P S o T, Ty




XoJ nyuei B Ipu3Me.

"

Vi =Vy, Ml = ks
COOTHOH.ICHI/IC YaCTOT MU COOTHOULICHHUC IOJIMH BOJIH HpI/I nepexoz[e
MOHOXpOMaTI/ILICCKOFO CBCTa qepe3 FpaHI/ILIy pa3}:[ena I[Byx OIITUYCCKUX

cpen:

Hzﬁ ny Hy

o hy
3.6.5
[lonHoe BHyTpeHHEE OTpayKeHHE.
IIpenenbHBINA YToJl MOJHOTO BHYTPEHHETO OTPaKEHUS:
. 1 ny
Sinay, = =—
Norn nq
CoOupatomye W pacceuBaroliue JTUH3BL. ToHKas yuH3a. DokycHoe
PACCTOSTHUE U ONITUYECKAsi CUJIa TOHKOM JIMH3BL:
3.6.6
D 1
F
N 1,1 1
@opMyna TOHKOH JINH3bL: 2 + FTF
. h _Ifl
VYBenuuenue, napaemoe aunH3zou: I' = i
d T~
»
3.6.7 H F
L
AN ™
R o
B ciyvae pacceuBawueit auH3bl: D0 = F = 50,
h 111
[=—== 4 1
3.6.8 H
Xon nyva, MpOLICAIIET0 JUH3Y TMOJ HPOU3BOJIBHBIM YIJIOM K €&
TJIaBHOM onTuueckoi ocu. IlocTpoenue n300pakeHN TOUKU U OTpE3Ka
MPSIMOM B COOMPAIOIITNX M PACCEHBAIOIINX JTMH3AX U MX CHCTEMax
3.6.9 doToanmapar kKak onTuyeckuil mpuodop. I'na3 kak ontuyeckas cucrema
3.6. Wnrepdepennms  cBera.  KorepeHTHbIE  UCTOYHHMKH. Y CJIOBHUS




HaONIOIEHUsI MaKCHMYMOB M MHWHHMYMOB B HWHTEp(EpPEHIIMOHHON

KapTHHE OT JBYX CHH(A3HBIX  KOTEPEHTHBIX  HCTOYHUKOB:

I
MAaKCIIMYMBI — A=2m—, m=0,+£1,£2,

e

H-
L

A
MHIHIMYMBI — ﬁ={211r+1_];, m=0,+1+2 +3 .

e

Hudpakius ceera. JudpakimonHas peméTka. Y CaoBue HaOIOACHUS

IJIaBHBIX MaKCHUMYyMOB npu HOPMaJIbHOM NaJeHUH
3.6.11 MOHOXPOMAaTHUYECKOT0 CBeTa C JIMHOM BOJHBI A Ha pPEHIETKY C
nepuoaoM d:
dsing,, =mAi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jlucriepcust creta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM IV AJTU3M
4.1.1 I'unore3a M. IInanka o kBantax. ®opmyna [lnanka: E = hv
®dotonbl. DHeprus GotoHa: E = hv = % =pc
412 . Umnynbc ¢otona: p = é = hc—v = %
4.13 dotoaddexr. Onbiter A.I'. CroneroBa. 3akoHBI POTOIPPEKTA
VYpaeuenue DiiHireiina 11t Goroaddekra:
Eporona = ABBIX0AA + Eyyymax:
rue,
Egorona = hv = E
4.1.4 A
hc
Agiixoma = BV = P
Kp
2
Euamax = "% = eUsay
JlaBneHue cBera.
4.1.5 JlaBiieHre cBeTa Ha IOJIHOCTHIO OTPA’KAIOLIyI0 IIOBEPXHOCTh U Ha
MOJIHOCTHIO MOTJIOLIAIOIIYIO IOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [TnaneTapHas Moaenb aToMa
422 [octynater bopa. M3zny4yenue u nornouienrne (GOTOHOB NpH Mepexone

aToMa C OHOTO YPOBHS SHEPTHH Ha IPYTOM:




hv = he =|E,—E

5 -

m
“mn

423

JIuneiyaTsie CIEKTPHI.

CriexTp ypOBHEH 3HEpPruu aTomMa BOJOpoOAa:

—13,69B
E, =22 4-123 .

n*

43

OU3UKA ATOMHOTI'O AJIPA

4.3.1

Hyxmonnas mozens siapa Ieiizenbepra — HMBanenko. 3apsm siapa.

MaccoBoe uucio sapa. M3oTons

432

PannoaktuBHOCTE. ANb(ha-pacma;
A A4 4
X—>>,Y +;He
bera-pacniag. DieKTpoHHBIH J-pacma:

A A 0, , =
s X—=7 Y+ je+v,
[o3utponHnslii B-pacnan:

A A O\,
SX—= Y + JE TV,

l'amma-uznyuenue

433

-t
3akoH pajnoakTuBHOTO pacmaga: N(t) = Ny * 2T.
ITycTs m — Macca pamOaKTHBHOTO BelecTBa. Torma

-t
m(t) =mgy* 2T

434

HZ[CpHI:Ie pCaKknuu. HCJ’ICHI/IC " CUHTE3 SAJACP




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

» ®msuka. 10 kimace. Mskumies I'.51., byxosnes b.b., Corckuit H.H.; mox penakmueii [lapdenTreBoit
H.A. Akmmonepnoe obmiectBo «M3natenberBo «IIpoceemenues

» Gusuka. 11 knacc. Mskumes I'.4., Byxosnes b.b., Hapyrun B.M.; non penakuueit
IMapdenrbeBoit H.A. Akinoneproe o61mectBo «3aarensctBo «IIpocBerieHue

METOINYECKHUE MATEPUAJIBI JI51 YUUTEJIA

CoOopnuk 3a7a4 no ¢usuke g 10 — 11 knaccos/ Crenanosa I.H./ M.: «I[IpocBenienne

Coopnuk 3ana4 no ¢usuke 10—11 xmaccos / 'pomuesa O. U. / U3natensctBo «9K3AMEH»
TemaTnueckue KOHTPOJIBHBIC H CAMOCTOSITEIbHBIC pa0oThI 1o pusuke 10 kinacc / 'pomuesa O. 1/
MznarensctBO « 9K3AMEH»

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Enunas komnexnus nudpoBeix 00pa3oBaTebHBIX PECYPCOB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

OnexTpoHHBIE yueOHnKH U Oecruratabie cepBuchl LECTA 1t yunrteneil 1 y4eHHKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/http://nsportal.ru -
couyagbHas CeTh paOOTHUKOB 00pa30BaHUs.

http://markx.narod.ru/pic/ - pusuka B mKoJe.

http://festival.1september.ru/articles/ - pectuBans nemarornyeckux uaeh « OTKPHITBIA YPOK».
http://www.fizika.ru/ - caifit nuis yuureneit pU3NKH U X yUCHUKOB.
http://www.physics.ru/ - Matepuaisl 10 (pU3MKE.
www . ege .edu.ru - uapopmaunonnsiii mopran EI'D. 7 http :// school - collection . edu . ru / -
enuHas komwiekus [IOPos
http://class-fizik.ru/
https://resh.edu.ru/
https://fipi.ru/
https://phys-ege.sdam
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