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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke Ha YpOBHE CpeaHero obmiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEIbHOMN
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yu€rom deaepanbHOi paboueit
nporpaMMbl  BocriTanus W KoHnenuuu mnpenonaBaHust ydeOHOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit denepauuu, peaqu3yOIMX OCHOBHBIC
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOe MPEIMETHOE COJepXKaHue,
YCTaHABJIMBAET PEKOMEHyEMYIO IIOCIIE0BAaTEIIbHOCTh U3YyUEHHUS] TEM U pa3JelioB y4eOHOTro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpolecca, BO3pPAacTHBIX OcoOeHHocTel oOywarommxcs. [Iporpamma 1o ¢Qusmke npaér
NPECTaBICHNUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHs, BOCHHUTAHUS M PAa3BUTHUS
o0yJaromuxcs cpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJIEéHHOM ypOBHE.

Wzydyenne kypca (usuku yriiyon€HHOrO YpOBHS TO3BOJIIET pealu30BaTh 3aqadd
npodeccCHoHaNbHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUU JUIsl MPOSIBICHUS CBOUX
WHTEJJICKTyallbHBIX Y TBOPUYECKHUX CHOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOMUMBI Ui TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpPOoPecCHOHATHLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usMke ONpenensioTcs IUIAaHUpYeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uKku Ha YypOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIE (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTom0m0rnueckoi OCHOBOM TSl pa3pabOTKU
TpeOOBaHWH K JMYHOCTHBIM, METAlPEIMETHBIM M TMPEIMETHBIM pe3yibTaTaM O0yYaroIInXcs,
OCBOMBIIUX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEHEro 001Iero oopazoBaHusl Ha yriayOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3MKe BKITIOYALT:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca ()M3MKHM Ha YriyOJIEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[MporpamMa 1O (Qu3MKE WMEET NPUMEPHBIA XapakTep W MOXET OBITh HCIOJIh30BaHA
YUUTEISIMU (PU3UKH JUTSI COCTABJICHUSI CBOMX PA0OUYUX MIPOTPAMM.

[IporpamMa 1O (U3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIMATUBY YUYHUTEIeH U
OPEOCTAaBISAET BO3MOXKHOCTH JUISI pealu3allii  Pa3iIMYHBIX METOJWYECKUX TOIXOJI0B K
npenoaaBaHuio (U3MKKA Ha YriayOJE€HHOM ypOBHE TPH YCIOBHHM COXpPaHEHHUs 00s3aTeIbHON
4acTu CoAep KaHus Kypca.

dusmka Kak Hayka o Hanbosee o0IIMX 3aKOHAX MPHUPOJIbL, BHICTYIAs B KaueCTBE yUeOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIeM MHDE.
[IkonbHBI Kypc QHU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM OMpeAeTHio XapakTep U OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIOJYYEHHSI HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ TO3HAHUS IIPU BBIITOJHEHUH UMH YUEOHBIX UCCIICTOBAHHA.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGi€HHOrO  ypoOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YYEHHBIX TEOPUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEACTABICHUN
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noxoza. st pusuku peanuzaius 3TUX NPUHIUIIOB 6a3upyeTrcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO AEMCTBYIOLIEro Qakropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4YeHUH HOBOTO MaTepuaya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom citydae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHHUKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOnas W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bornbiioe BHUMaHWE yIensieTcs PelieHHI0 pacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3ziena Kypca, TaKk MU MHTErpupys IpUMEHEHHE 3HAHUHN U3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢du3nveckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE J1a00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUN JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYEHHUECKUX IMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yYEHHIO IPUPOBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa H3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O posid (U3UKU JJs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iiesiel oOecrieurBaeTcsl pelIeHHeM CIeAYIOLUX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH NPUMEHAITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENbHOE CO3JaHMe (PU3UUYECKOW MOJEIH, aJleKBaTHON
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPey;

OBJIQICHUE METOJaMHU CAMOCTOSITEILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCJIIOBUM Ul PA3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4aromyMUCs, TUIAHUPYIOIIUMHU TPOJODKEHHE O0pa30BaHMs 1O CIEHUAIBHOCTAM (PH3UKO-
TEXHUYECKOTO MPOdHUIISL.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 170 wacoB: B 10 kimacce — 170 gacoB (5 yacoB B HECIIO).

[Ipenyaraemsliii B mporpamMme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX pabOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JejaeT BBIOOp MpOBEACHUs J1abOpaTOpHBIX padoT U

OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIuXCs.
COAEPXAHUE OBYYEHUSA

10 KUIACC

Pasnen 1. Hayunblii MeTo O3HAHMS NPUPOABI.

Omsuka — (yHIaMEeHTaNbHas Hayka O mpupoje. HaydHblid METOA MO3HAHHUS U METOMBI
uccienoBaHus PU3NYECKUX SBICHUM.

DKCTHEepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKCcriepuMenT B
¢dusuke.

CriocoObl m3MepeHuss GU3HYSCKUX BEIMYMH (QHAIOTOBBIC W IU(POBBIE H3MEPHUTEILHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemrnocTu u3MepeHuil Gu3ndeckux BeTU4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MogenupoBanue (HU3NYECKUX SBJICHHUN U MPOILIECCOB (MaTepHalibHasl TOYKa, aOCOIIOTHO
TBEPJI0€ TEII0, UACATbHAS KUIAKOCTh, HICAIbHBIN Ta3, TOUCUHBIH 3apsn). [ unoreza. ®usndeckuit
3aKOH, TPaHULIbI €ro NpuMeHuMocTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4dHOH KapTUHBI MHUpa, B
MPaKTUYECKON JeATETbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepenne cuibl TOKa W HANpPSXKEHUsT B LENM IOCTOSIHHOTO TOKa MpPU TMOMOIIA
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil naboparopueit no ¢usuke. [Ipumepsl n3mMepeHus GpuUNIECKUX
BEJTUWYUH TIPHU MTOMOIIIN KOMITBIOTEPHBIX TATIYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBuxkeHHE. OTHOCHTENBHOCTH MEXaHWYECKOro nBwxkeHus. Cucrema
OoTCU€Ta.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOop MaTepHallbHOW TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBbl KOOPJMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl kKoopAuHaT. CloKeHHe MEepeMelIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS U MMYTH MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.



CBobOomHoe mazeHue. YckopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIEeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPHAIbHONU TOUKHU
OT BPEMEHH U UX I'papuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH. YTJ0Bas U
nuHelHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtenbHOe (HOpMaIbHOE),
KacaresibHOE (TaHT€HIIMAJIBHOE) U TIOJTHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHuueckue YCTpONCTBA W TEXHOJOTUYECKHE TMPOIECCHI: CIHAOMETP, JBH)XKCHHE
CHapsI0B, IICMHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

CnocoObI KCCIIeIOBAHUS JIBHIKCHUM.

Nnmoctpaius npeaeapHoro nepexoja u isMepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBHKEHHUI C HCIIOJIB30BAHHMEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEH, TPAGKTOPHUI, CKOPOCTEH TBMXKEHHUS OJHOTO M TOTO K€ Telia B Pa3HbBIX
CUCTEMAaxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUsT TIpH MPSAMOJIUHEHHOM PaBHOYCKOPEHHOM JIBIDKCHHH IO
HAKJIOHHO INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenune yckopeHHus: CBOOOAHOTO maieHus (P€KOMEHJ0BAaHO KCIONIb30BaHKEe U(POBOH
nabopaTopun).

N3ydenue nBuxeHHs Teaa, OpOIIEHHOIO TOpU30HTaiIbHO. [IpoBepka rumnotessl o npsiMoi
MPONOPIMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO TOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue qBUXKEHUA Teja M0 OKPY>KHOCTU € TOCTOSHHOW MO MOJIYJIF0 CKOPOCTHIO.

WccnenoBanue 3aBUCUMOCTH TIEpHOJia OOpalIeHUs] KOHUYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

ITepBsii 3akoH HproToHa. MlHepunanbHbie cucTtemMbl OTCUETa. [[pUHIIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CHCTEMBI OTCUETa (OMpEIeICHHE, IPUMEPHI).

Macca Tena. Cuna. [IpuHIun cynepno3suuuu Cuil.

Bropoii 3akoH HeroTOHA 111 MaTepUaIbHONM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaNbHbBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

Cwia TsKecTH. 3aBHCUMOCTh YCKOPEHHS CBOOOIHOTO TIQJE€HUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOSCHBIX T M UX
ciyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyILIErocs ¢ yCKOPEHUEM.

Cuna Ttpenus. Cyxoe TpeHume. Cuina TpeHUS CKOJBXKEHHS M CUJIA TPEHUS TOKOS.
Koadduiment tpenuns. Cuiia CONMpOTUBICHUS MPU ABMKCHUU Tella B JKUIKOCTH WU Tase, ef
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUSI.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuiia Apxumena.



TexHuueckue yCTpONWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMITHUKH, JBUKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtoienue nBr>xeHus Tell B MHEPLHUAIbHBIX U HEMHEPLUATIbHBIX CHCTEMaxX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

KaueHne nByX LWJIMHIPOB WIM WIAPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEeHHE PABHOIECUCTBYIOIIEH NPUIIOKEHHBIX K TEJIy CUJI C IPOU3BEACHUEM MAaCChl TEJla
Ha €ro yCKOPEHUE B UHEPLUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO Cril, BO3HUKAIOIIMX B PE3YJIbTATE B3AUMOAEHCTBHS TEIL.

N3mepenne macc 1o B3anuMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUU.

[lenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHJI TP IBHXKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumorespl O HE3aBUCUMOCTH BPEMEHHM JBMKEHMSI OpycKa IO HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne BUKEHUS CUCTEMBI TEJl, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne ko3 duierTa TpeHus Mo BeIUYHHE YIIIOBOTO KOd(PPHUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOHW IUIOCKOCTH C  IE€PEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yueHne nBUXKEeHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpoe Teno. [locTynarenbHoe W BpalaTelbHOE JBHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOIO TEIA.

YcroitunBoe, HeyCcTOUMBOE, O€3pa3MuYHOe paBHOBECHE.

TexHu4eckue yCTpONCTBA W TEXHOJIOTMYECKUE IPOLECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecCHS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacdy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIIA/b ONOPHI.

Tema 4. 3akonwl coOXpanenus 6 MexaHuke.

HMMIrynsCc MaTepUaIbHONW TOYKHM, CUCTEMBbI MATEPHUANBHBIX TOYeK. L[eHTp macc cucremMsl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTPA Macc.

HNMiynbc cuitbl 1 M13MEHEHUE UMITYJIbCa Tea.



3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT umMmIynbca MaTepualnbHOM TOUYkM. IIpencraBieHuMe O COXpaHEHHH MOMEHTa
MMITYJIbCA B LICHTPAJIbHBIX ITOJISIX.

PaGoTa cunbl Ha MaJIOM M Ha KOHEYHOM InepemelnieHud. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MouniHOCTb CHIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPruu MaTepUaJbHON TOUKHU.

IloreHumanpHple U HeNOTEHUUaNbHbIe CWiIbl. [loTeHumanbHas sHeprus. lloreHuuanbHas
SHEPTHUs YIpyro nedopMHpPOBaHHOW NpYyKUHBL. [loTeHIMaNbHAs SHEPTHA Tela B OJHOPOTHOM
rpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHyTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHLUMUAIBHBIX CUJI C U3BMEHEHHEM MEXAaHUYECKOW 3HEPIHMHM CUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHynnu ais uacalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

H3mepeHre MOIHOCTH CHUJIBI.

M3MeHeHne 3Hepruy Tena Npy COBEPILIEHUH PaOOTHI.

B3anmMuble npeBpaiieHus KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepenne umiyJsbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH JIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA T€JIa C UMITYJIbCOM CHJIBL.

HccenenoBanue COXpaHeHUs UMITYJIbCa IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepenre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM HEPTrUU MPYKUHBI C padOTON CUJIBI TPEHUS.

Onpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pu3uKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylsapHo-kuHeTnyeckol Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe ABMKEeHHE. XapakTep IBIKEHHUS W B3aMMOJCHCTBUS
YacTHUIl BemecTBa. Moenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB
BEIIIECTBA HAa OCHOBE OTHUX Mojened. Macca um pasmepbl Moiiekyn (atomoB). KomuuecTBo
BemiecTBa. [locrosunas ABorazapo.

TenmoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.



Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBUKYTCS XaOTUYECKHU U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBL. YpaBHeHHe MennaeneeBa—Kianelipona. AOcoMOTHas TeMmmeparypa
(wkanma temmneparyp KensBuna). 3akon Jlanmprona. M3omporecchl B HIOeaIbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

CBs3p MEXIy /JaBJICHUEM U CpeAHEM KHHETUYECKOW HSHEpPruel MOCTYyNaTeabHOro
TEIUIOBOTO JIBMKEHHUS MOJIEKYJ HAEaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIpPHO-
KMHETUYECKOW TEOpUH HICaTbHOIO ra3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeIHel
KMHETUYECKOW SHEprueil MoCTyNnaTeIbHOro TEMIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOICTBA U TEXHOJIOTUYECKUE TMPOILIECCH: TEPMOMETp, Oapomerp,
MOJIyYEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUll BEIIECTBA.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Buneoponuk ¢ 3anuceio pearibHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddysus xKumkocTen.

Mogensb onbita LlTepHa.

[IpuTsxkeHue MOJIEKyII.

Moenu KpuCTaNIn4eCKUX PELETOK.

Habmonenune u rccnenoBanne N30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue mporecca yCTaHOBIEHHSI TEIUIOBOTO PaBHOBECHS IPHU TETIJIO0OMEHE MEX1y
ropsiuer U X0JIO0JIHOU BOJOM.

W3ydyeHne uW30TEpMUYECKOro TMpoliecca (pPEKOMEHJ0BAHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

M3yuyeHue n30XOpHOTo Ipolecca.

N3yuenne n3o6apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUM  JuIs
TEPMOJMHAMHMYECKONM cHCTeMbl. BHemHne u  BHyTpeHHME mapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHUE 3HAYEHUS BEIMYMH, OMHMCHIBAIOLINX €€ COCTOSHUE
Ha MHUKPOCKOITUYECKOM YpOBHE.

Hynesoe Havano tepmoauHamuku. CaMonpou3BoibHAs peslakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Monenbp wuzpeanbHOro raza B TEpPMOJAMHAMHKE — CHCTEMa YypaBHEHUN: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXeHUE ISl BHYTPEHHEW SHEPIHM. Y CIOBUS NMPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl YacTULl, BBICOKME TeMIepaTyphl. Belpaxenue mis
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOT'O MI€aIbHOTO Irasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoaArMHaAMUKe. Berancnenne paboThl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak cCroco0 HM3MEHEHHUs BHYTPEHHEH SHEepruud TepMOIUHAMUYECKOMN
cucTtembl 0e3 coBepieHus padboTsl. KoHBeKIUs, TEMI0ONPOBOIHOCTD, U3TyUCHHE.



KomnuectBo TemnoTel. TemioéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuMBa. Pacuér konmyecTBa
TEIUIOTHI IIpH Teruionepenade. [lorstue 06 aguadbaTHoM mporiecce.

[lepBbiii 3ak0H TepMoauHaMUKU. BHyTpeHHss sueprus. KomuuecTtBo TemsioTel U pabota
KAaK Mepbl U3MEHEHUs1 BHYTPEHHEH SHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IMPOIIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT E€AMHCTBEHHAs aauabara.
AOcomoTHas Temneparypa.

BTopoiil 3aK0H TEpMOJMHAMUKU Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kiaysumyc).
HeobpatumocTh mpupoaHBIX MPOIECCOB.

[Tpuniune! aeiicTBus TemaoBbix MammuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHMsI TETUIOBLIX JBHraresneil. TeroBoe 3arps3HeHue
OKPYXaroIIEeH Cpeabl.

TexHu4eckue ycTpoiicTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATEeNW, MapoBas TypOuWHA, NOIYyYEHHE CBEPXHHU3KHUX
TEeMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIB30BAaHUEM TEIUIOBOI'O HAcoca,
YTHIIN3AIHS OMOOPTaHUIEeCKOTO TOILTMBA JJIST BEIPAOOTKH «TETUIOBOM» U 3JICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aInadaTHueCKOM pacIupEHUH.

BospgymHoe oruuso.

CpaBHeHHE YJIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOIENH TETUTOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenne y1enbHONU TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

Hccnenoanue aguabaTHOTO mpoiiecca.

N3yuenne B3aUMOCBS3H DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwme wu KumeHwe. YenpHas TemioTa
napooOpa3oBaHusl.

Haceiiennsle W HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMa HACHIIIICHHOTO
napa. 3aBUCHMOCTh TeMIIepaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TeIUIoTa rmiaBienus. CyonuMarius.

Hedbopmamuu tBEpHoro Tema. Pactskenune u cxkarue. Casur. Moayne FOnra. Tlpenen
ynpyrux nedopmarui.

TennoBoe pacupeHune KUIKOCTeH 1 TBEPABIX Tes, 00bEMHOE M JIMHEHHOE pacIlupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEprun B (ha30BBIX MEPEXOIaAX.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOAphUIIMEHT MOBEPXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHM. J{aBlieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHu4eckue yCTpOMCTBA UM TEXHOJOTMYECKHE IMPOLECCHl: KUIAKUE KPUCTAJUIbI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBoiiCcTBa HaCBIILIEHHBIX M1APOB.

Kunienne. Kunenue npu nOHMKEHHOM JIaBJIEHUU.

W3mepenne Chilbl IOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU IUIEHKAMHU.

CwmauuBanue.

Kanumnspaele siBneHus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0b!I U3MepeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHusl U MJIABJIEHUS KPUCTAIUIMYECKOTO BELIECTBA.

Buner nedopmarmii.

HaGrotenne Maibix gedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

M3y4yeHne 3aKOHOMEPHOCTEN NCIIAPEHUS] KUIAKOCTEH.

N3mepenne yaenbHOM TEeIUIOTHI IJIaBIEHUS JIbJA.

M3yueHne CBOMCTB HACBIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IOMEILIEHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOura.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DuekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

OneKTpr3anus TeJl U €€ MpOSBICHUSA. DIEKTPUUYECKUN 3apsAl. J(Ba BHIA AJIEKTPUYECKUX
3apsaoB. IIpOBONHMKM, AMAIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOr0 3apsija.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KynoHa.

Onektprueckoe nose. Ero neficTere Ha 31eKTpUYeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsxkEHHOCTH
ANIEKTpUYECKOTO 1oJist. OTHOPOIHOE IINEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPsKEHUE.
IlotenumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTenuman
AIIEKTpOCTaTUYECKOro mouis. CBs3p HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMAIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOIHOTO, TAaK U HEOJTHOPOIHOTO).

[TpuHIMTT CyneprO3UIIMHU AIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsa. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wémy mapa. [lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHUN HAOPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B AEKTPOCTATUUECKOM IT0JIE. Y CIOBUE PABHOBECUS 3aPsAJIOB.



JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJI€E. J(M3neKkTpudeckas NpoOHUI[aeMOCTh BEIIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATopa. DONeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopA.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

JBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue yCTpONCTBa M TEXHOJOTHMUYECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YJIEKTPOIIPHOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MMOCTOSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus MMEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiKa U pa3psiiKka KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

OueHka cul B3auMOJEHCTBUS, 3apsKEHHBIX Tell.

HaGnronenue npeBpalieHuss 3HEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4YEHUS
CBETOJINO/IA.

W3ydeHue nmpoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeHCcaTop.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPH  MOCIEAO0BATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiga KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOrO Toka. McTouHukm ToOKa.
Hanpsxenne U u OJIC &.

3akon Oma 1S y4acTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBIIEHHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX AEeKTpHueckux 1enei. [Ipasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BBIEIIEMAsi HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g TOJTHOMU
(3aMKHYTOM) 3JIEKTpUUECKON 11eni. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.



TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEpMETP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUIECKON SHEPTHUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHUS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe m3mepenue DJC. KopoTkoe 3ambIkaHHE TaJIbBAHUYECKOTO 3JIEMEHTA M OIIEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.

WccnenoBanue pasHOCTH MOTEHIIMAIOB MEXKIY MOJTIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu DJIC raibBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DNeKTpUyYecKas MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAVIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpOBOAUMOCTb.

DIIEKTpAYECKHH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHass MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CaoticTBa p—n-niepexoa. [lonynpoBoHUKOBBIE TPHOOPHI.

DIIEKTPUUECKHN TOK B AJEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUAIMS. DIEKTPOIIH3.
3axonbl Dapazest 1UIst 3JIEKTPOIH3A.

OneKTpuueckrii TOk B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHudeckue yCTpPOWCTBA H TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbie JIaMITHI,
AJIEKTPOHHO-TyuYeBass TPyOKa, MOJYIPOBOJIHUKOBBIE MPHUOOPHI: TUOMA, TPAaH3UCTOP, (OTOIMO,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapanest.

NckpoBoii pa3psan U MpOBOJUMOCTb BO3/1yXa.



CpaBHeHuE MPOBOIMMOCTH METAIIJIOB U MOJIYIIPOBOIHHUKOB.

OaHOCTOPOHHSIS POBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

Habmroienue snektpomnusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYeCKHil NPAKTHKYM.

CnocoObl u3Mepenust (U3NYECKUX BEJIMYUH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONMIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHUM  ¢u3nyeckux BeauyuH. OLeHKa TI'paHul
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX UW3MEPEHHM, UCCIEJOBAaHUA 3aBHUCUMOCTEH  (pu3muecKkux
BEJIMYMH, IIPOBEPKA IMPEAJIOKEHHBIX T'MIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMAaTHUYECKUX
pazzaenax «Y4eHUYeCKH IKCIIEPUMEHT, JJAO0OpaTOpHBIE paObOTHI, MPAKTHKYM)).

MexknpeaMeTHbIe CBSI3H.

Wzydenue kypca ¢usuku yriryonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS ¢ YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npuOopsbl, udpoBas 1adopaTopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiiHas ¢yHkums, mnapabona,
runepooa, ux rpaduku u cBoicTa. TpuroHomerpudeckrue GyHKIHUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHI M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TermioooMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKaloUlel  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPruH, MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, NEKTPUUYECKHUE SIBJICHUS B dKUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOoJIy4YeHUEe HaHOMAaTEPHUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIBI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLMAINs, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHH3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTATUYECKHME KOHCTPYKUMU (KpOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), IBUraTellb BHYTPEHHErO CropaHusi, mnapoBas TypOHHA, OBITOBOW XOJIOAWIBHUK,
KOHIWLIMOHEP, TEXHOJOTUU IIOJIy4EHHUS COBPEMEHHBIX MAaTepUaloB, B TOM  4HCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
3IEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPUOOPHI, raIbBAaHHUKA.

11 KUIIACC



Pa3znea 4. diiekTpoguHAMUKA.

Tema 4. Maznummnoe none.

BzauMopeiicTBue NMOCTOSSHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM. MarHuTHOE IMOJe€.
Bekrop marauTHOM nHAyKIuU. [[pUHIUIT Cyneprno3uiiul MarHUTHBIX 1ojed. JIMHUM MarHUuTHOM
WHIYKUHUU.

MarnuTtHoe 10JIe MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOJYJb. JIBUXKEHHE 3apsHKEHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MarunutHoe noJie B BemecTse. DeppoMarHeTHKH, Mapa- U 1UaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHATHOTO TIONS TOJOCOBOTO U MOIAKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHWI MarHUTHOM HWHIYKUMU TOJS JUIMHHOTO TPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabGmronenue nBrKeHUs MydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

WccnenoBanue MarHUTHOTO TOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuiibl Ammepa.

N3yuenne 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMHA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYUA.

SBneHue snekTpoMarHuTHOM MHAYKIUH. [loTOok BekTOopa MarHuTHOM MHAYKimu. OJ1C
WHIYKIWAW. 3aKOH 3JeKTpoMarHUTHOM MHOykuuu Dapanes. BuxpeBoe snekTpudeckoe moJie.
Toxku dyxko.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBHKYIIEMCS] B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHIYKTHBHOCTH B II€MKA TIOCTOSIHHOTO ToKa. SIBieHHME
camouHaykuuu. IJ1C caMOMHIYKIIHH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: HWHAYKIMOHHAs IIeYb,
COJICHOUJ, 3al1UTa OT JIEKTPU3ALNH TEJ IPH JIBUKEHUH B MATHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmronenue siBIeHUS 3JEKTPOMAarHUTHON HHTYKITUH.



Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
IMOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHAEBOM (MEHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoct IIC caMOMHIYKIMHA OT CKOPOCTU M3MEHEHUsI CUJIbI TOKa B
LICTIN.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomol, NPAKMUKYM.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Ornpezenenre UHAYKIMH BUXPEBOT'O MATHUTHOTO TIOJISL.

WccnenoBanue siBIeHUS CAMOUHIYKITUH.

CoOopka MojIeNIH AJIEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3pen 5. Kojie6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHEPreTUYeCKOe  ONMHUCaHWEe (3aKOH  COXPAaHCHUS  MEXaHWYEeCKOW  dSHepruu). BwiBoa
JTUHAMHUYECKOTO0  OINHUCAHMUSI TAapMOHUYECKHMX KOJeOaHWM H3 WX DHEPreTHYeCKOro U
KUHEMATHYCCKOTO OIMCAHMS.

Amrutyna u ¢asa kosneOanuil. CBsi3p aMIUIMTYABI KOJ€OAHUI MCXOAHON BEIMYUHBI C
aMIUTUTYAaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHS.

ITepuoxn u yacrota konebanuid. [leprnoa Maabix CBOOOAHBIX KONeOaHUN MaTEMaTHUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHU TTPY>KUHHOTO MasITHHKA.

[TonsTe o 3aryxarommx KojeOaHusx. BoiHyxkaeHHble KoneOanusi. Pe3onHaHc.
PezonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOW. ABTOKONIEOAHHUS.

TexHu4eckue yCTpONCTBa W TEXHOJOTMUYECKHE TPOIECChl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0aeOaTeILHOTO IBUKCHUS.

Halmronenre He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHHM rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxarwmux KoiaeOaHWi U 3aBUCHMOCTH TIEPHO/Ia CBOOOTHBIX KOJIEOaHMIt
OT COIPOTHUBJICHHUS.

HccnenoBanne konebaHWI Tpy3a HA MACCUBHOW TMPYXHHE C IeNbi0 (OpMHUpPOBAHUS
MIPEACTABICHHH 00 UAcATbHON MOCIH TTPY>KMHHOTO MasITHHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPHU KOJICOAHMUIX TPy3a Ha NPy KUHE.

HccnenoBaHue BRIHYKIEHHBIX KOJICOAHHIA.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMuUKym.

N3mepenne neproaa cBOOOTHBIX KOJICOAHUI HUTSHOTO U TIPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KCHUS TEJA B X0OJI€ KOJICOAHHI Ha YIIPYTrOM MOABECE.

N3yuenue ABUKEHUS HUTIHOTO MasITHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMILTATYAbI 3aTyXaIONUX KOJICOAHUH.

HccnenoBanue BEIHYXKICHHBIX KOJICOaHUH.

Tema 2. dnexkmpomazHumnule Koedanus.



Kone6arenbHblii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIDTUTYABI 3apsa KOHAEHCATOpa C
aAMIUTUTYZON CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJIEATILHOM KOJIe0aTeIbHOM KOHTYE.

3aryxarolye 3JIEKTPOMarHuTHbIE KoJeOaHus. BbIHYXIEHHbIE 3IEKTPOMArHUTHbIE
KoJIeOaHMS.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JIEHCTBYIOIIEE
3HA4YEeHUE CUJIbl TOKAa M HAIPSKEHMsI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOIO TOKa OT
BPEMECHH.

CuHycouianbHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENIH CHHYCOUAAIBHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBoncTBo, nepenada U noTpeOiIeHUe 3IEKTPUIECKON
JHEPrUu.

OKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab3oBaHuUs
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPUYECKHH 3BOHOK,
TeHEepaTOp INEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

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

OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 31eKTpOMarHUTHOTO T'eHepaTopa.

BbIHyX/1IeHHBIE CHHYCOMJIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karynika MHIYKTUBHOCTU U KOHJEHCATOP B LIENH IIEPEMEHHOI0 TOKA.

Pe3onanc npu mocinenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYCTpoiicTBO M NPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Mopeinb TUHUY DIIEKTPOIIEpEAAUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Nzyuenune Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO TOKA 4epe3 IMOCIEA0BATENIBHO COCIUHEHHBIE KOHICHCATOP,
KaTyLIKy U PE3UCTOP.

Habmroienue 31eKTpoMarHiTHOTO Pe30HAaHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNHbBIE 0IHDbI.

MexaHuyeckue BOJIHBI, YCIOBUS MX pacnpocTtpaHeHus. [lomepedynsle W NpOJOJIBHBIE
BOJHBIL. [lepron, CKOpOCTh pacpOCTpaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHue, HHTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHHUE OKPYXKAIOLIEH CPEIbI.

ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS M3IIy4EHUs JJICKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTALMs BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJSIpU3aLNs,
uHTEephepeHIHs U AU(PaKIIHSL.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHME 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuoCBA3U U TeaeBuaeHUs. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAKOUIEH CPeNbl.

TexHUYeckue yCTpOCTBa M INPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC WHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHTeHHa, Tenepon, CBYU-meub, ynabTpazByKoBas
JMAarHOCTHKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE NONEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUI.

HaOnronenue oTpaxeHus U MpeoMIIeHU MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKycCTHYECKHIl pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBSI3W TI'pPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M 4acTOTOM
KoJie0aHui.

HccenenoBanue  CBOMCTB — DJIGKTPOMArHWUTHBIX — BOJIH:  OTPaXXEHWE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6Hapy:xeHne HHPPaKpacHOTo U yIbTPapHOIETOBOIO U3IIy4YEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

N3ydeHue nmapaMeTpoB 3BYKOBOUM BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. JIyd ceera. TodeuHbI
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IIIOCKOM
3epkane. Chepruueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeJOMJECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab npesnomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JUIMH BOJIH MIPH NEPEX0Je MOHOXPOMATHYECKOTO CBETA Yepe3 T'PaHHUIly pasjeiia
JIByX ONTHYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeenbHbIil yroj MoaHOro BHYyTPEHHET0 OTPasKEeHUSI.

Cobuparomue M paccewBarouie JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO ITOKa3aTesl IPEIOMIICHUS.

@dopMyia TOHKOM JIMH3BL. Y BEIUYEHHE, 1TaBAEMOE JIUH30M.

Xoz nmyya, IpOoLIEIIIEro JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoeHne n300paKeHUH TOUKH U OTPe3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

Onrtuueckue mpubopkl. Pazpemraromnias cnocoOHOCTh. [71a3 Kak onTryeckasi CUCTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJIOZIEHNsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP(QEpPEHIIMOHHON KapTWHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl KilaccHYecKUX MHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakmus  cera. Judpakmuonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, MEepPUCKOIL,
doroanmnapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habutoienne noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xxo/1a CBETOBBIX ITyYKOB Y€PE3 IJIOCKONAPAIIIENIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HabumroneHre 1BeTOB TOHKUX IJIEHOK.

Habnronenue nudpakuuu cBera.

Wzydenue qudpakMOHHON PEIIETKH.

Habmonenne nupakioHHOTO CIIEKTpa.

HabGmonenue qucnepcuu ceerta.

Habmroenue nomisipuszanuu cBeTa.

[IpuMeHeHue noNsIpOnI0B AJIs U3YyUEHUS MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUSI OT BellecTBa (Ha MPUMEpE KHUJIKUX
JUH3).

H3mepenne poKyCHOTo pacCTOSIHUS PacCEUBAIOIINX JIMH3.

[Torydyenue n300pakxeHHs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3BI.

[Tonyyenue n3o0paxkeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKONUYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUHN CBETA.

W3ydeHue noyspu3aluu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne nuTephepeHny Ja3epHOro U3IyYeHUs Ha BYX MIEIISX.

HabGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPaA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonyyeHnue criekTpa U3Ty4eHHs CBETOAMOAA IPU OMOIIH U (PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPHH OTHOCHTEJIBHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuasibHON TEOpUH
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW — uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAalllEHUE
JUTVHBL.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.



YyeHnueckui SKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpezneneHre MMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX yacTull (1o ¢ororpadusM TpexkoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TETUIOBOE U3NMydeHHE (M3MydeHHEe aOCONIOTHO dYEpPHOro Tena). 3aKoH
cMemenust Buna. ['munoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (DOTOHA.

®dotoapdexrt. OnpiTel A. I'. CroneroBa. 3akoHsl Gororddexra. YpaBHeHue DHIITEHHA
s poroaddexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCcoMI0OTHO oTpaxarollyto nmosepxHoctsb). OnbiTh [1. H. JIeOenena.

BonHoBsie cBoiicTBa yactull. Bonuel ne bpoitis. JlnvHa BosiHbl 1e bpoiins u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYIIEWcs dacTulbl.  KopmyCKyJsIpHO-BOJTHOBOM — Ayaju3M.
Hudpakius 3JIeKTpOHOB HA KpUCTaJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs Heonpenenénnoctei ['eitzendepra.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOITIEMEHT,
(dboToIaTYNK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

@010 deKT Ha YCTAaHOBKE C LIMHKOBOH MIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

WccnenoBanue 3aBUCHMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanune 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast Mmoaens atoma Pesepdopaa.

[Toctynatel bopa. M3nyyenue u norjouieHue (OTOHOB MPH MEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl ciektpoB. CriekTp ypOBHEH SHEpruu aTomMa BOJI0OpOJa.

CrnioHTaHHOE W BBIHYKJIEHHOE M3TydeHue cera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAINU3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens onbiTa Pezepdopna.

HabGnronenne nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Ornpezenenne IIUHBI BOJHBI JIA3EPHOTO U3JTYYEHUSI.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomst, npaKkmuxym.

HabGnronenue nuHENYaToro crekrpa.

HccnenoBanue criekTpa pa3pekKeHHOr0 aTOMAapHOI'O BOJIOPOJAa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quszuka amomHoz2o A0pa u 31eMEHMAPHBIX YACHUY,.



Hyxnonnas monmens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
W3oTtomsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4YeHUE.

3aKOH paguOaKTHBHOrO pacnana. PanuoaktuBHble u3ortonsl B mpupoge. ColiicTBa
MOHM3UPYIOLIET0 U3Iy4eHUs. BiusHue paguoakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

OHeprus cBs3M HyKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Maccl sapa.

Snepuble peaknuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTopbl. [IpoGiemsl
YIOPaBIsSEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPreTUKHU.

MeToapl perucTpalyy U UCCIEA0BaHUsS AIEMEHTAaPHbIX YaCTHII.

@yHIaMEHTaIbHbIE B3aUMOJCHCTBUA. baprnoHsl, Me30HBI U JIenTOHBI. [IpencraBineHue o
CranpaptHoit mosenu. KBapk-riitooHHas MOJCIb aJpOHOB.

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

EnuncTBO n3nueckoil KapTUHBI MUpA.

TexHnyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE MPOLIECCHI: JO3UMETP, KaMepa BuibcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue painoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.

Oranbel  pa3BuTusd  acTpoHOMuH. llpukiiagHOo€ UM MHPOBO33pPEHUECKOE  3HAUYEHHUE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (HU3UKU [ OOBSCHEHUS MPHUPOJIbI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HcCClIeqoBaHUNA. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneynas cucrema.

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

3BE31bI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTbY». 3BE3/IbI TJIABHOM MMOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb ISt
3BE3l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBICHUS] O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. DTallbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nerxenne Connua B ['anaktuke. Tumnbl
rayiakTuk. PannoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniooenus.

Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM — TJIA30M  C  HCIOJIb30BaHHEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  OINpeNesieHUs] IOJIOKEHHsI HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJyIIApHs U IPKUE 3BE3MIBIL.



Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHH.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MYeCKHX
BEJIMYMH, MPOBEPKa IMPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paszzenax «Y4eHUYECKU IKCIIEPUMEHT, J1aOopaTOpHbIE padOThI, IPAKTUKYM).

O0o0maroniee NnoBTOpPEeHHeE.

O6oOmierre W cHUCTeMaTH3alUsl  COJACpXKaHWsI  pas3fenoB  Kypca «MexaHuKay,
«MonexynsipHas (u3MKa U TEPMOIUHAMHKAY, «DIeKTpoauHamukay, «KoieOanus v BOJHBDY,
«OCHOBBI  CIIeIIUANIBHONM TEOpUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3uka», «IJIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeTbHOCTH YelOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHON HAay4yHON KapTHMHE MHpa, 3HAUYECHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLLIEH,
OOBSICHATENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib PU3NIECKON TeOprun
B (OpPMHPOBAHUM TIPEACTABICHUN O (PU3MYECKON KapTHHE MHUpPA, MECTO (HU3UYECKON KapTHUHBI
MHUpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H.

N3yuenne kypca pusuku yriayOn€HHOTO ypoBHs B 11 Kiacce oCymIecTBIsSETCA ¢ YUYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuovie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMOO06 HAYUHO20 NOZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: perieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOKIECTBO. BEKTOphl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 37IeMEHTApHBIX (DPYHKIUM.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeeIeHNE TIOMAAN TUIOCKUX GUTyp U 00BbEMa Tell.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH Npupoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYXKaIoIIed Cpeapl, yJIbTpa3ByKoOBas JAMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOH NPUPOJE.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOMIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOI
MOBEPXHOCTH, cericMorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, IEKTPOABUTATEND
SlkoOu, TreHepaTOp NEPEMEHHOT0 TOKa, WHIYKIWOHHAs TI€4Yb, JHMHUU 3JEKTpolepenad,
AJICKTPOJIBUTATENb, paaap, paadonpuEMHUK, TeneBU30p, aHTeHHa, Tenedon, CBU-meus,
yJIbTpa3ByKOBass JUArHOCTHKa B TEXHUKE, IPOEKLMOHHBIM amnmapar, BOJIOKOHHas OITHKA,
coJHeyHast OaTapesi, CITy THUKOBbIC IPUEMHHKH, SEpHAsi YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BuUTHSL.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOJKHBI OTpaxaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOEKIEHUI, COOTBETCTBYIOLIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTH:

IPasKAaHCKOr0 BOCIIMTAHUS:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK O0OydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'Pa)kJaHCKOro oOLIecTBa,
y4acTBOBaTh B CAMOYINPaBIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aUMOJCICTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K 'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NaTPUOTHYECKOT0 BOCIIMTAHMSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IpaXkAaHCKOM NIACHTUYHOCTH, MAaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHE K IOCYyJapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

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

e CHoCcOOHOCTh OIIGHMBAaTh CHUTyalldI0 W TPUHHMAThb OCO3HAHHBIE PELICHMS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPaBCTBEHHbIE HOPMBbI U IIEHHOCTH, B TOM 4HCIE B
JEATEIIBHOCTH YYEHOTO;

® 0CO3HaHME JUYHOIO BKJIa/a B IIOCTPOECHUE YCTOHUYHUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKJIKOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,

IpUCyLIero (pusnueckoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1Ieit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (UUKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYpbl, OCO3HAHHME TJIO00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJIJAHMPOBAHUE U OCYIIECTBICHUE NIEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTHS YEII0BEUYECTBA;

® pacUIMpEHHE OIbITa JEATEIbHOCTH HKOJOTHYECKOM HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (DU3HKeE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHWE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B MpPOLECCEe H3YUYECHUS
(GU3UKKM  OCYIIECTBIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO  JESTEIBHOCTD
WHIUBHTyaIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyalIU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIbHOCTH, 3a1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SABJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKHU IMOCIEICTBUI JAESITEIBHOCTH;

KOOPAWHUPOBATh W BBIOJIHATH pabOTy B YCIOBHSX pPEAITbHOTO, BUPTYaJbHOTO M
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIJIEHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrbIe nccienoBareanLcKue AeliCTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHI U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH YYEOHO-MCCIICOBATEIILCKONM W IPOCKTHOH JEATCIILHOCTH B
o0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTaTh
rUnoTe’y e€ pelieHus, HaxOAuTh apryMeHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPKIACHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYECKU
OIICHHBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MMEPESHOCUTD 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCIHHOCTH,
YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC MTOXO/IbI U PEIICHHS,

CTaBUTH MPOOIEMBI U 33]1a4H, OYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.

Paborta ¢ napopmanmeii:

BJIQJIETh HABbIKAMHU MOdy4YeHHs uHpopManuu (U3HUECKOTO COACpXKAaHUS U3
HMCTOYHMKOB pPA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh TOUCK, aHAaJu3,



CHUCTEMAaTH3allMI0 W HMHTEPIPETALUI0 HHPOPMALUU PpaA3IUYHBIX BHIOB U (HopM
MIPEJICTaBIICHHS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMALIWH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3a1ad ¢
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKH, TCEXHHUKH O€301aCHOCTH, THMTHUCHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OOpPMAMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4EToM
Ha3HAuYeHUs MHPOPMALMU U IEJIEBOM ayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (OpMy
IIPEJICTABICHHS U BU3YyaIH3aI[1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIICCTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOH JICITEILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIM U CMSATYATh KOH(IUKTHL;
Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHS C MCIOJb30BAHHEM SI3bIKOBBIX
CPECTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON paOOTHI,
BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JNEHCTBUHN C y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenesiTb pOJIU C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXAaTh Pe3ylbTaThl COBMECTHON pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOr0o Y4YaCTHMKA KOMAaHJbI B OOIIWIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISATh TMO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe T1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIIEHUS pacYETHBIX M KAUE€CTBEHHBIX 3ajad, IUIaH
BBINOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ YYETOM HMMEIOLIMXCS PECypCoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
peleHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMUA B 00IacTu (UMK,
MIOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JAESITEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENBHOM pedIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUIA U MBICIIUTEJIBHBIX MPOLECCOB, UX PE3YJITATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHHUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mponecce AOCTH)XEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrpaMMbl MO (U3MKE AJs
YpOBHS cpeHero obiiero o0pa3zoBaHus y 00y4arolUXcsl COBEPUICHCTBYETCS IMOLIMOHAIBHBIH
WHTEJIIEKT, MPEANOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh ITOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B ce0e;

CaMOpPEryJIHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMAThH
OTBETCTBEHHOCTh 332  CBOE  IIOBEJCHHE, CIOCOOHOCTh  AQNANTHPOBATHCI K
9MOLMOHALHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTPEMJICHHUE K JOCTIIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULIUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
IMIIATHH, BKJIIOYAMOIICH CIIOCOOHOCTh OHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUYUTBIBATh €r0 IPU OCYIICCTBICHUU OOILICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONCPSIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peliaTh KOHPIUKTHI.

[MPEJIMETHBIE PE3VYJIbTATBI
K konuy obydenust B 10 knacce npeaIMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YpOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTHYECKOW, 3KOJOTUYECKOM,
COLIMAJILHOW M 3THYECKOM cepax AESITeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOU KapTHHE MHDA, 3HAYCHUE ONUCATEIbHOM,
cUCTeMaTH3UpYIoIel, OOBSICHUTENbHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoi
TEOPUH — MEXaHHMKH, MOJIEKYJSPHOM (PU3MKM M TEpMOJIMHAMMKH, POib (prusnueckon
Teopuu B (GOPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3ianyaTh yCIOBUS NPUMEHUMOCTH Mojeneld (u3M4eckux Tel M IPOILECcCOB
(siBJIEHUH): MHEpIMATIbHAS CUCTeMa OTCUYETa, a0COJIFOTHO TBEPAOE TEJO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJieHue, abCOJIOTHO yIpyras
neopmarnusi, abCONIOTHO YNPYroe u abCONOTHO HEYNpPyroe CTOJIKHOBEHUS, MOJIENN
rasa, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOTO) Tena, MACalTbHbIM ra3, TOYSUHBIH
3apsAJl, OTHOPOJHOE JIEKTPUUYECKOE TOJIE;

paznuyaTh yCIOBUsA (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
WCITOJIb30BaHUsl YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh U OOBACHATH MEXAaHWYECKHE TPOLECChl M SABICHMS, HCIONb3YS
OCHOBHBIC IIOJIOKEHHSI W 3aKOHBl MEXAHUKHM (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBWDKEHUS, (POpMyIJIbI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHuUs
lajunes nmug CKOPOCTM M IIepeMelIeHus, 3akoHbl  HbploTOHA, HpuHIUI
OTHOCUTEIIBHOCTH ['anuiess, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHBI COXPaHEHUS
UMIIyJlbca M MEXAHHYECKOM DSHEpruM, CBsA3b pPAadOThl CWJIBI C H3MEHEHHEM
MEXAHUYECKOM DSHEpPIuUH, YCIOBHS PpaBHOBECUS TBEPIOTO Tejla), IpU ITOM
UCIIOJIB30BAaTh ~ MAaT€MAaTHYECKOE  BBIPAXKCHUE  3aKOHOB,  YKa3blBaTb  YCJIOBHS
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpazoBaHui [ anuies, BTOPOro U TpeThero



3akOHOB HbIOTOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA U MEXAHUUYECKON dHEPTUH, 3aKOHA
BCEMUPHOTO TATOTEHHUS;

aQHAJTM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHI U SBIICHUS, HCIIOIB3YSl OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJIGKYJApHOH GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrUel TEIIOBOrO JBHKECHUS
M KOHIEHTpPAaUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpAaTyphl BELIECTBA CO CpPEIHEHN
KMHETUYECKON SHEpruer TEIJIOBOro JBMIKCHHMS €ro 4YacTull, CBS3b JaBJICHUS
WJICaIbHOTO Ta3a C KOHIIGHTpaluued MOJIEKYJ M €ro TEeMIIepaTypoH, ypaBHEHHE
MenpaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHUS
SHEPrUM B TEIUIOBBIX MpPOIECCax), MPU HSTOM HCIOJIb30BaTh MaTEMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCJIOBHS NPUMEHUMOCTH ypaBHEHHUs MeHzeneeBa—
Knaneiipona;

AQHAIU3UPOBATh M  OOBSACHATH JJIGKTPUYECKHE SBIICHUS, HCIONb3Ys] OCHOBHBIE
MTOJIOXKEHUS M 3aKOHBI AJICKTPOJIMHAMUKH (3aKOH COXPAaHEHHUS AJICKTPUYECKOTO 3apsia,
3akoH  KylloHa, MOTEHUHAJIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHLIMII
CYNEPIIO3UIIMU BJIEKTPUUECKUX TOJIEH, IPU ITOM YKa3biBas YCJIOBUS MNPUMEHHUMOCTH
3akoHa KynoHa, a Takke MpPakTUUECKH Ba)KHbIE COOTHOILIEHHUS: 3aKOHbl Oma s
y4acTKa LEenu U JJI1 3aMKHYTOH 3JIEKTPUYECKOU 1enH, 3akoH Jxoynsa—JIenua, npasuia
Kupxroda, 3axorsr @apajaest [UIsl SJIEKTPOIH3a);

ONHKCHIBATh (DU3MYECKUE MPOIECCHl M SBJICHHSI, HCIIOJB3Ys BEJIMUUHBL: ITEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYeCKash JHEPrus, MeXaHWdecKas »Heprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CWJIA TSHKECTH, CUJla YNPYTrOCTH, CHUJa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Teja ¢ 3eMiIE BOMM3H €€ OBEPXHOCTH,
SHEPTUst yIpyrol npeopmManvud TMPYKUHBI, KOJIUYECTBO TEIUIOTHI, a0CONIOTHAs
TeMIiepaTtypa Tena, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSISI JHEPTUsl HUIACAITBHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCUTENIbHAs BIIAXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTessl; JJIEKTPUUECKOE II0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSyKEHHOTO
mapa B BaKyyMe€ M B JUAJIEKTPHUKE, MOTECHIIMAT JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIIAs CHJA, CUJAa TOKA, HaIpsKEHUE, MOILIHOCTH TOKa,
ANEKTPUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE Y4YacTKa LIENU C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COEJMHEHUEM  PE3UCTOPOB,  DHEPIUS
3JIEKTPUYECKOTO MOJII KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3MUYECKUX SIBICHUN: MEXaHHYECKOe
JIB)KEHUE, TEIUIOBOE JIBMOKEHHWE YaCTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKoOe ABmxkeHue, nuddysus, ucrapeHue, KUTICHHe U KOHICH IS, TUIaBIIeHUE
M KPUCTAJUIM3allMs, HAIPaBICHHOCTb  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
SKBUMOTEHIIMATBHOCTh MOBEPXHOCTH 3APSIKEHHOTO MTPOBOJHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCTIOJIb30BAHUEM TIPSMBIX HW3MEPEHUM, MpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCUPOBATh PE3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3WYECKHX BEIMYUH B BUJIC
rpaduKoB C Y4ETOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JIeNaTh BBIBOABI IO
pe3yJibTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3UYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX H3MEPEHUI;



® [IPOBOJAUTH ONBITBI MO IPOBEPKE MNPEIOKEHHONM TMIOTE3bl:  IUIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIW3MPOBATH
HOJIyYEHHBIE PE3YJIbTAThl U JIe/1aTh BBIBOJ O CTaTyCe MPEI0KEHHONW TMIIOTE3bI;

e colOmonaTh mnpaBwia 0€30IaCHOTO TpyJa NpH MPOBEJEHUU HCCIEI0BAaHUHA B paMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JEeSTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py10BaHHUS;

e pemarth pacy€THBIE 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJICNIbIO: Ha OCHOBAaHMM aHalIHM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hU3HYECKOM
MOJIeNIM, OTBeyalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTyJIaThl  (PU3MUECKUX TEOpUH IpU  HCHOJIb30BAHUU
MaTeMaTHYeCKUX METOJOB pEIleHHUs 3ajJad, IMPOBOAUTh Pacy€Tbl HAa OCHOBAHUU
UMEIOUINXCA JaHHBIX, AaHAJIU3UpPOBaTh pE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelieHus ¢ y4ETOM MOJIyYE€HHBIX PE3yJIbTaTOB;

e pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NPUMEHEHUs 3HAHUH U3 pa3HbIX Pa3JiesioB
Kypca (QH3MKH, a TaKKe MHTErpallid 3HAHUA W3 APYTrUX NPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IMKJIAa: BBICTPaMBATh JIOTMYECKYIO LIETIOYKY PpAacCyXkJIeHHil ¢ omopod Ha
U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKUE SBICHUS;

®  CIIOJIb30BAaTh TEOPETUUECKUE 3HAHUS U1l OOBSICHEHHUSI OCHOBHBIX ITPUHIIMIIOB paOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX MTPOLIECCOB;

® [IPUBOAMTH MPUMEPHI BKJIA/Ia POCCHUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

® AHANM3MPOBaTh U OLIEHUBATh IOCJIEACTBUA OBITOBOM W  MPOU3BOACTBEHHOMN
JESITEIbHOCTH 4YE€JOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMpolleccaMH, C TMO3MIMN
IKOJIOTHUECKON 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHI)KEHUN HAYKH U
TEXHOJIOTH JIJIs1 JAIbHENIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

® [PUMEHATH PA3IUYHBIE CIIOCOOBI paboThI ¢ HH(MOpMaLel GU3NIECKOTO COIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  3ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUId  IIOUCKa,
nepepadoTKU M TpeAbsABICHUA Y4YeOHOW M HAay4YHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUSI M HHTEpIpEeTalud HH(POpPMALUU, IOJYYEHHOH W3 pPa3TUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUY;

® I[pPOSIBJISITH OpPraHM3allMOHHBIE W II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpOIECCE BBHIMOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATELCKUX PadoT;

e paboTaTh B TpYIIE C HUCIOJHEHUEM PA3JIMYHBIX COIHMAJIbHBIX POJeH, IIaHUPOBATh
paboTy TIpyMnibl, PpalUOHAIBHO PpACHpPEAENATh JAEATENBHOCTh B HECTAHAAPTHBIX
CUTYyalUsIX, aI€KBAaTHO OLIEHUBATh BKJIAJ Ka)XJI0TO U3 YYAaCTHUKOB IPYIIbI B pEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

® [POSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHANBbHOW  AEATENbHOCTH  T10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TMPOQHIIS.

K xonmy obOyuenust B 11 Knacce mpenaMeTHbIE pe3ysbTaThl HAa YIIIyOJIEHHOM YpOBHE

JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHHM:



NOHUMAaTh pOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COLHUAIBbHOW U
TUYECKON cdepax AEATEeIbHOCTH YeJIOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOM
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA U
JAIBHEWINEM  HAyYHO-TEXHMYECKOM  Pa3BUTHM,  3HAUYEHUE  OIMCATEIIBHOM,
CHCTEMAaTH3UPYIOIEeH, OOBSICHUTEIBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, posib GU3NUECKOd Teopuu B (OPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPA, MECTO (hU3MYECKONM KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTABIECHUN O IPUPOJIE;

pa3nuyarth yCIOBHA NPUMEHHUMOCTH MoOjeneld (U3NYECKHX Tl H  IPOLECCOB
(sBJEHUI): OJHOPOIHOE AJIEKTPUUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHUYECKHE KOJICOaHUs, MATeMaTHYECKUH MAasTHUK, HJCAIbHBIA MTPYKUHHBINA
MasiTHUK, TapMOHMUYECKHE BOJIHBI, HACAIbHbIN KOJIeOAaTeNbHbIM KOHTYp, TOHKAs JINH3A,
MOJIeJIeH aToMa, aTOMHOI'O SIJpa U KBAHTOBOW MOJEIIH CBETA;

pa3nuyath yciaoBus (TpaHUIBl, 00JacTH) HPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
IOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHMS, UCHOJB3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHua, 3aKOH »3JEKTPOMAarHUTHOM WHAYKUOUM, mpaBwio JleHua, cBs3p OJC
CaMOMHJIYKIUHU B DJIEMEHTE JJIEKTPUUECKOM LIENH CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CHEIHAIbHON TEOpUN OTHOCUTEIbHOCTH DUHIITEHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCIIONIb3YS MOJIO0XKEHUS
KBaHTOBON (u3uku (ypaBHeHHMe OHHIITEHHa a1 QoTodddexra, mepBblii U BTOPOH
noctyiarsl bopa, mpuHIKI COOTHOIIEHUS HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXPAaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M YHEPIUU B AJIEPHBIX PEAKLHUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

ONMCHIBATh (PU3NUECKHE MPOLIECCHI U SIBICHHUS, UCIIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
ANEKTPUYECKOTO  MOJs, MOTEHIHMAI  JIEKTPOCTaTUYECKOro IO,  Pa3HOCTh
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIIAs CHUJA, WHAYKIUS MAarHUTHOIO TMOJIsi, MarHUTHBIN
IOTOK, cuiIa AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJBIKYINAs CUJIa CAMOMHAYKIIHH,
DHEPrusi MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMITYJIbC, MOJHAS
SHEPrusl, SHEPrus MOKOs CBOOOJHOM YacTHUIIbI, JHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA] sApa, SHEPTUs CBA3H s/Ipa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JIEKTPOMarHUTHAs
MHAYKIHS, CAMOMHIYKIUS, p€30HaHC, HHTep(depeHIus BOJIH, TudpaKus, TUucCHepcus,
NOJIHOE BHYTPEHHEe oTpaxkeHue, (potoanekrpuueckuil adpdekr (poroapdexr), anbda-
u Oera-pacmanel  sAep, TaMMa-u3llyuyeHHe —sjaep, (U3MYecKue  MPHHLUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

ONpEACIIATh HAIPABJICHUE WHIYKIUU MArHUTHOTO IOJIA ITPOBOJAHMKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

CTPOUTh H300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKaJoM, TOHKOW JIMH30H, U
pPacCUMTBIBATB €r0 XapaKTEPUCTHKH;

IPUMEHSATh OCHOBOIIOJIAralolle aCTPOHOMHUYECKHE TOHATUS, TEOPUU U 3aKOHBI AJIS
aHamu3a U OOBSACHEHHs (PU3MUYECKUX IPOLECCOB, NPOMCXOIAIIMX B 3BE3AAX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHUYECKOW cpeae; MABIKEHHS HEOECHBIX Tell,
SBOJIFOIMH 3BE31T U BeereHHoi;



IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUIA, TTPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJTyYeHHON 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JienaTh BBIBOABI IO  pe3ysbTaTraM
UCCIIEIOBAHMSI;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYUH, TPH 3TOM BBHIOMPAThH
ONTUMAIIBHBIA METOJ] M3MEpPEHHs, OICHWBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOJIUTH  OMNBITBI IO MPOBEPKE MNPEIJIOKEHHONW THUIIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIM3MPOBATH
MIOJIyYEHHBIE PE3yJIbTaThl U J€1aTh BBIBOJ O CTATYCE IPEAI0KEHHON TUITOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS HAYYHbIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MmacHOro TpyJa MpU MPOBEIEHUU HCCIETOBAHHMA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-MCCIEI0BATENbCKOW U MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOTO
000py10BaHMUS;

pematk pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESBHO 3aJaHHOW (PU3NYCCKOM
MOJIEJIbIO: HAa OCHOBAaHMM AaHalM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 3a]auu, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOpUN MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelieHuss 3ajad, IPOBOAMTH pPAacuy€Tbl Ha OCHOBAHMM HUMEIOIIUXCS JIaHHBIX,
AQHAIN3UPOBATh PE3yJIbTaThl M KOPPEKTUPOBATh METOJbl pEHIEHUs C Y4ETOM
MOJTyYE€HHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyroIye MpUMEHeHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (M3MKH, a TaKKe HHTErpalMd 3HAaHUW U3 JPYrUX NPEIMETOB €CTECTBEHHO-
HAy4yHOI0 IMKJA: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY PpacCyKIEHHIl C Omopol Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TIpolleccaMu, C TO3MIMN
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 panrMoHaIbHOM
IIPUPOJIONOIB30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO O0IIECTBA;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI pabOTHI ¢ HH(pOPMANHEH (PU3HIECKOTO COIEPKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepadOTKH M TpPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMAIUH,
CTPYKTYpPUPOBAHMSI W HMHTEPHPETANUH HHPOPMAIMK, TOMYyUYEHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWMM, TaK W HAa OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUHY;

IPOSBIATh OPraHM3ALMOHHBIE M IIO3HABATEJIbHBIE YMEHMSI CaMOCTOSITEIIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOILECCE BBHIMOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATEILCKUX PadoT;



paboTaTh B TrpymIne C WCHOJIHEHHWEM pa3IMYHBIX COLHUAIBHBIX POJIEH, IJIaHHUPOBAThH
paboTy TpymIbl, panHOHAIBHO PpACHpPEACTATh MAEATENIbHOCTh B HECTaHAAPTHHIX
CUTYyalusX, a/IeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHUKOB IPYIIIBI B pEIICHNE
paccMaTpruBaeMoi mpoOIeMbl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHAIbHOW — AEATENbHOCTH  T10
CIEIUATIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHbBIA METO/I IO3HAHMUS ITPUPO/IBI
1.1 Hay4nbrii MeTo ITO3HAHUS TPUPOIEI 6 bubmorexa HOK
' Y s PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kusemarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 10
Hlusamuia https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2. é 1
3 Cratiia TBEpAOrO TeNa . https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXpaHEHHU B MEXAHUK 10 1 bubmorexa HOK
' OHPI COXpaHe © © https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN

3.2 Tepmonunamuka. TernoBbie MaITMHBI

15

20

bu6mmorekxa [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7
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313 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmumorexa [IOK
’ TIePEXOIbI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 6] 24
JIeKTpieckoe o https://m.edsoo.ru/f16b68d7
4.2 ITocTOSHHBIN AJIEKTPUYESCKUNA TOK 24 bubmorexa HOK
’ p https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OH B PAsIIHHBIX cpelax 6 https://m.edsoo.ru/f16b68d7
Wroro no pasaeny 54
Paznen 5. PUBUUYECKUUN [IPAKTUKYM
bubmuorexa [JOK
5.1 () I 16 16
HSITICCIUH HPAKTHIYM https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
PesepBHOE BpeMs 10 bubmorexa HOK
p p https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KosunvecTBOo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
0 T
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypchl
1 ®dusuka — pyHIaMeHTaIbHAS HayKa O 1 bubmmoreka [JOK
pupoe https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6nmorexa LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 03 ap 0 pHa6 I(l)) CHHE 1 bubmorexa LIOK
MTO3HAHUS TIPUPO/IBL. JIIOJICHUC U
PHpOL A https://m.edsoo.ru/34c49931
AKCIICPUMEHT B (PU3HKE
Crioco0b1 m3MepeHust GU3HIECKUX bubmmoreka [JOK
4 1
BEJTMYMH https://m.edsoo.ru/ca2det03
AOCOTIOTHAS M OTHOCUTEIBHAS
5 N 1 bubmuoreka [IOK
MOTPEIIHOCTH U3MEPEHUH
P P https://m.edsoo.ru/7f18fda3
(hbUBUYECKUX BEIIMYUH
MognenupoBanue B ¢pusuke. Poib n
MecTo (GU3MKU B OPMUPOBAHUU
6 ¢ N bop . P 1 bubmuoreka [IOK
COBPEMEHHOM HAay4YHOU KapTHUHBI
P Y . P https://m.edsoo.ru/eabbded1
MUpa, B TPAKTHIECKON AEITETbHOCTH
monen
Mexannueckoe nBrmxkeHue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHU4eCKOro ABmxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BexkTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK
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€ro MPOEKIUU Ha OCU KOOPJMHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

https://m.edsoo.ru/30al108a5

PaBHOMEpHOE IPSIMOJIMHEHHOE
nBkenue. I'paduueckoe onucanue

bubnunoreka LIOK

yactoTa. L{eHTpocTpemMuTtensHoe 1
IIOJIHOE YCKOPEHUE

? PaBHOMEPHOTO IPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHn u bubmmoreka [JOK
ckopocrteil. Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnnorexa [JOK
[IpsimonmHEitHOE TBUKEHHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPESHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro JIBMKEHHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBu>keHue Tena, OpoIeHHOT0 MO/ bubmmnorexka HOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

JIBI/DKteHe 10 OKPY’KHOCTH. YTJO0Bast Butmorexa LIOK

15 U JUHeNHas ckopocts. [lepuon n

https://m.edsoo.ru/33196fbe
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KonrponsHas pabora o teme

bubnunoreka LIOK

16 "KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. Bbu6muoteka [JOK
[Tpunnun otHOCHTENBHOCTH [ ammes. https://m.edsoo.ru/5a9%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOZIEHCTBYIOIIIAS CUJIa. bu6nmmoreka [IOK
Bropoii 3akon Hetorona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6nmoreka LIOK
Hprotona https://m.edsoo.ru/57dba505
[IpuHLIMI CYTIEPIO3UITMNA CHII.

20 P;)mellilne 3a};1aqua HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HrroToHA
3aKOH BCEMHPHOTO TATOTCHUS.
21 3KBI/IBaJIeHTIfOCTI> rPaBUTALIMOHHOMN U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl

” Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOTHOTO TAJCHUS https://m.edsoo0.ru/22757126
JIBr>KeHre HeOSCHBIX TeI U MX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK

23
KOCMMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUIBI cHIT
TpeHI/ISIl.) JIBI/I)I(eIfI/Iep B ljlmnxoélm u bubnmorexa LHOK

25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHHUS
Cpensl

https://m.edso00.ru/2¢cb29676
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Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynaTenbHOE U BpalaTeabHOE Bbu6muoteka [JOK
JIBUKCHHE TBEPAOTO Tella https://m.edsoo.ru/2b95d57¢
)3 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bu6nmmoreka [IOK
BparnieHus. [1nedo cumbl https://m.edsoo0.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHbIX K
9 TBEpAOMY Teily. LleHTp TsbkecTu Tena. bubnuoreka [IOK
VYcnoBust paBHOBECUSI TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus
30 Pemenue 3amau Bubmmorexa HOK
https://m.edsoo.ru/dclcaac0
31 KonTponbhas padota no teme Bbu6moteka LJOK
"lunamuka. CTatuka TBepAOro rena" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepualbHONM TOYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
32 Llentp macc CIfCTeMBI MaTepHabHBIX Bubmmorexa IOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa o0 IBM>KEHUH LIEHTPA
Mmacc
Vmnysbe cuitbl 1 UI3MEHEHUE
33 I/IMH;IJ'Ibca Tena. 3aKOH COXpaHEHMSI Bubmmorexa IOK
https://m.edsoo.ru/13f0a221
uMIyJbca. PeakTMBHOE IBUKEHUE
MoMeHT uMIlybca MaTepUAIBHON
34 Toyku. [Ipencrasienue o coxpaHeHUU bubmuorexa [IOK
MOMEHTa UMITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISX
35 Pemenne 3amay but6mmorekxa [IOK
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https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36 I'paduueckoe npeacraBieHne paboThl https://m.edso00.1ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUHU KHHCTHI:ICCKOfI 3II{)epr1/II/I bubnrorexa LOK
N https://m.edsoo.ru/9as5e2¢e74
MaTepuaIbHON TOYKU
[ToTeHIMaIbHBIC U HEIIOTCHI[UAIbHEIC
38 CHJIBL. Il-_I[OTeHI_II/IaJ'IBHa}I 3Hep]1l“1/1;1. bubmmorexa LIOK
https://m.edsoo.ru/554bafcc
Btopas kocMuueckasi CKOpocThb
Tperbst KocMuyecKas cKopocTh. CBs3b
a00ThI HEIOTCHIIUAIIBHBIX CHJI C
39 ESMeHeHI/IeM MeXL;HquCKoﬁ SHEpPruu bubmmorexa LIOK
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPTuun
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 YpEIZIHeHI/Ie BC};Z)HI;}J]'IJII/I JUTSL UI€alIbHON bubmorexa LIOK
https://m.edsoo.ru/f30f43b6
KHUJTKOCTH
41 KonTponbhas padbota no teme bubmmnoreka HOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBienuii o npupoe
42 Tera0Thl. OCHOBHBIEC MOJIOKECHUS bubnunorexa LIOK
MKT. Iuddysus. bpoynorckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U BuGmorexa OK
43 TBEPABIX TeJ. XapaKkTep IBUKCHUS U

B3aHMMOJEHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYJ (aTOMOB).

bubnunorexa LIOK

44 KomnuectBo Bemectna. [locTosannas https-//m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bbu6muoteka [JOK
[kana [enbcus https://m.edsoo.ru/0070d493
bu6nmmoreka [IOK
46 Pemenne sanas https://m.edsoo.ru/153 1abas
47 Wneanbueiii ras. 'a3oBbie 3aKOHEI bubmmorexa [OK
https://m.edsoo.ru/1deb2367
43 YpaBHenue Menpeneena- bubmmoreka [JOK
Knaneiipona. Pemenue 3amaq https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemrepaTypa. 3aKkoH bubnnorexa [JOK
JlanpTOoHA https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaIbHOM rase ¢ Bbu6mmoteka [JOK
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa, H30X0pa, bubnuorexa LOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6nmorexa LIOK
32 Octosrioe ypasterine MKT https://m.edsoo.ru/c8094721
53 Pemntenue 3agau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b aOCOMIOTHON TeMIEepaTyphbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHe KHHETUIECKOMN dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TETIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
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3ganui mo reme "Ocuossl MKT"

https://m.edsoo.ru/09d12£d8

KonTponbhas pabota no teme

bub6nmmoreka [IOK

36 "OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cucTema.
3agaHue BHEIIHUX yciaoBui st T/
cucTeMbl. BHENTHUE 1 BHYTPEHHHE
57 napameTpsl. [TapameTpsl }"I"III) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/5f8d38a3
KaK CpeJHHC 3HAUCHUS BEIIMYUH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOHpOI/IBBOJ‘ILHa}IppeJ'IHaKcaLII/I}I T bubmmorexa LIOK
https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopaenb ueaabHOTO Ta3a B
59 Tepf/[O,I[I/IHjMI/IKC. YcnoBus bubmrorexa OK
. https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI Moenu
VYpaBuenue MenaeneeBa-Knanelipona
60 u I1;1,1pa>1<elele I[J'Ii BHYTPEHHEHN ’ bubmorexa LIOK
https://m.edsoo.ru/bal 178d0
SHEPTUHU
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmuoreka [JOK
KBasucrarnueckue u HeCTaTHuECKUE https://m.edsoo.ru/acScacl5
MPOLIECCHI
DOnemeHTapHas paboTa B
6 TepMoJuHaMuKe. Beruncienue bu6muoreka [JOK
paboTsl o rpaduKy mpoiecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMmme
63 Tennonepenada kak crocod bubnuotexa [JOK
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n3MeHeHus BHyTpeHHel sHepruu T /1
cUCTEMBI 0€3 coBepIIeHUs PadOThI

https://m.edsoo.ru/3d734561

KonBeknus, TermionpoBogHOCTb,

bubnunorexa LIOK

64 U3ITy4YeHHE https://m.edsoo.ru/157b54cd
Komunuectro Temnorsl. TenmnioéMKOCTh

65 Tena. Y ienpHas u MOJIsipHas bu6nmmoreka [IOK
TEIUTOEMKOCTH BeEIleCTBa. Y AeIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUS TOILTUBA

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

67 [Tonsarue 06 agrabaTHOM IpoIEcce. Bbu6mmoteka [JOK
[1epBbIii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KonudecTBO TEmI0THI M paboTa Kak

68 Mepbl U3MEHEHUS BHyTp:HHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [{OK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIIECCOB

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

71 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuorexka [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/b3efal 8b

DKOJIOTHYECKHUE aCTICKThI BuGmorexa [OK

73 HCITOJIb30BaHMSI TETIOBBIX

nsurareinei. TeroBoe 3arpsi3HEHNE

https://m.edsoo.ru/9867aaa7
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OKpYKarolleu cpeibl

74 Pemenue 3agau bubnrorexa LOK
https://m.edsoo.ru/c8c70432
O06o001IcHNEe U CHCTEMATH3ALIHS
75 3HaHI/IHI; 10 TEME "TepMOIII/IHL:IMI/IKa. bubmorexa OK
https://m.edsoo.ru/28d62b3f
TemnoBbsie MamuHb"
KontposnbHas paboTa 1o teme
76 "Tepl\I/I)O,I[I/IHaMEKa. Tennosele bubamorexa LIOK
| https://m.edsoo.ru/1b6e26¢5
MAIIIHHbI
[TapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapegne Y KUIICHHE. Silaenmlilas{ brbmmorexa [OK
https://m.edsoo.ru/6f8e¢6777
TEIU10Ta NapooOpa3oBaHUs
HacplleHHble ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
73 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBUCUMOCTH OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTIEHUS OT JaBIICHUS B
KHUJTKOCTH
79 BnaxHocThs Bo3ayxa. AGCOIIOTHAS U bubmmnoreka HOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
80 Pemrenue 3agau bubmorexa HOK
https://m.edsoo.ru/18e95ft3
TeEpnoe Teno. Kpucramnndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAIIIOB
82 [InaBneHue u KpuCTaAIIU3AIHS. bubnuotexa [JOK
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VY enapHas TEIIOTA IUIABICHUS.
CyOnumarus

https://m.edsoo.ru/6ee91e9f

Hedopmariu TBEPAOTO TENA.
Pactsxenne u cxxarue. COBur.

bubnunorexa LIOK

83 Monyns FOwra. [Ipenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmarnuit
TennoBoe pacMpeHue KUIKOCTEN 1
84 TBEPABIX T€J1. AHFAPMOHU3M Bbu6moteka LJOK
TETJIOBBIX KOJICOAHUN YaCTHIT https://m.edsoo.ru/7baSedf2
BEIIeCTBA
85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnorexa [JOK
nepexojax https://m.eds00.ru/97a0672f
86 YpaBHeHHE TEII0BOro O6amaHca bubmrorexa LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau brbmmorexa [OK
https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
28 Kanunnsipuele siBnenus. JlaBnenue bubmuoreka [IOK
101 UCKPUBJIEHHON TOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
x)unkoctu. Popmyia Jlamiaca
O0600611eHre U cucTeMaTH3amus
29 3HaHU# no TeMe "ArperaTHbie bubnnorexa [JOK
cocTosiHUS BemecTBa. Da3oBbie https://m.edsoo.ru/0b52575¢
nepexoasr"
KonTponbHas pabota mo Teme
90 "Arpcle)raTHHe fOCTOSIHI/ISI BEIlleCTBa. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®da3oBbIe niepexoabl"”
91 DneKkTpu3aius Tel U €€ MPOosIBICHUSI. bubnuotexa [JOK
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Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/IOB.
[TpoBOTHUKY, TUIIIEKTPUKA U
MOJTYTIPOBOTHUKHA

https://m.edsoo.ru/1aff445f

DneMeHTapHBIN AEKTPUIECKUI

92 3apsl. 3aKOH COXpaHEHUs bubmmorexa [OK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopernicteue 3apsanoB. Toueunsie Bbu6moteka LJOK
3apsiael. 3akoH Kynona https://m.edsoo.ru/445b7746
bubmuoreka [IOK
94 Pewenue 3amau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc
05 DnekTpuyeckoe noje. Ero neiicraue bu6nmoreka LIOK
Ha DJICKTPUYECKUE 3PS b https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IIEKTPUYECKOro
niostst. [IpoOubIif 3apsn. Jlnaum
96 Haprl)KgHHOCTI/I 3J1peKHTpI/1qec1<0r0 bubmmorexa LOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUYECKOE
noie
[ToreHmanpbHOCTH
97 3J'I€KTpI(I)CTaTI/I‘ICCKOFO noJisi. Pa3HoCTh bubnuorexa LOK
https://m.edsoo.ru/80021447
MTOTCHIIMAJIOB W HAIIPSDKEHUE
[ToTenumansHas SHEPTUs 3apsaa B
08 AIEKTPOCTATUUECKOM II0JIE. bubnuotexa [JOK
[ToTenuuan 31eKTpOCTaTHIECKOTO https://m.edsoo.ru/af5fa389
TTOJIS
99 CBs13b HANPSHKEHHOCTH TOJIS U bubnmnorexa [JOK

Pa3HOCTU MOTCHIIUAJIOB JJIA

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOI'O MOJIA

[TpunIMn cynepno3uiuu bubmuorexa [IOK
100 .
AIIEKTPUUYECKUX TOJEH https://m.edsoo.ru/Ocfedab6e
bu6nmoreka [IOK
101 Pemenne sanas https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. Ilomne Bbu6muoteka [JOK
PaBHOMEPHO 3apsHKEHHON CephI https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsIKEHHOTO IO
103 OGLéMI; nrapa. I1)'Ione Ir))aBHOMepHO Bubmmorexa IOK
N N https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TUIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnorexa [JOK
nosie. YcaoBue paBHOBECHS 3apsAJI0B https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKHU U NIOJIyIIPOBOJHUKH B Bbu6mmoteka [JOK
ANEKTPOCTATHYECKOM I10JIC https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKkTpoéMKOCTh
106 KOH;eHcaTolfa. 3JI€IT”§)O§MKOCTB bubmmorexa LOK
https://m.edsoo.ru/845b4{73
IJIOCKOT'0 KOHAEHCAaTopa
[TapamiensHOE COeIUHEHNE bubmuoreka [IOK
107
KOH/IEHCAaTOpOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHNE bu6mmoteka IIOK
KOH/IEHCaTOpOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa bubmmorexa LIOK
https://m.edsoo.ru/73a34{18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHUE 3apsy)KEHHON YaCTULIBI B bubmuoteka [IOK

OIHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edsoo.ru/8341d6ac
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112

Pemenue 3agau

O0001IeHYE ¥ CUCTEMATU3 AU

113 3HAHMH 110 TeMe "DIEKTPUIECKOE bubamorexa LIOK
" https://m.edso0.ru/5752603f
oJie
114 KontposbHas paboTa mo teme bubnmoreka [IOK
"JnexTpudeckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosSIHHBIN TOK.
115 VYcnoBus CyleCTBOBAHUSA bubmorexa OK
https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO JICKTPUYECKOT'O TOKA
116 Wcrounuku Toka. Hanpsixenue u Bu6moreka [JOK
/C https://m.edsoo.ru/0839al15
117 3akoH OMa U1l yyacTKa LIETH. bu6nmorexa LIOK
DNEKTPUUECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251¢e
3aBUCUMOCTD COTIPOTHBIICHUS
118 OJIHOPOJIHOTO ITPOBOJTHHKA OT €0 bu6nmorexa LIOK
JUTMHBI ¥ TJI0IAIH TTOTIEPEYHOT 0 https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA. bubmuoreka [IOK
Pemenne 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenbHOE, MapaljICIbHOE,
120 CMeHIaIIl-IHOG COGJII/IHGHI/II; bubamorexa LOK
https://m.edsoo.ru/236f7¢07
MTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX
121 SHCKTprLIeCKI/IX uenen. IIpasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemntenue 3agau bubmorexa HOK
https://m.edsoo.ru/3881b469
123 Pabora snexkrpuyeckoro Toka. 3akoH bu6muoreka [IOK
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Jxoyis —Jlenna

https://m.edsoo.ru/a3605c5¢

bub6nmmoreka [IOK

124 Penterrte sazat https://m.edsoo0.ru/6761bfOf
125 | Tonmomen nommmcorn svoovtcnei s Bumorera 110K
’ https://m.eds00.1ru/99750a6f
pesucrope
126 Pemenue 3agau buomorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOH) bubnnorexa [JOK
AICKTPUICCKOH 1ETTH https://m.edsoo.ru/221{40fb
129 Pemenue 3agau buomorexa IOK
https://m.edso0o.ru/3580b679
130 MOoIIIHOCTh UCTOYHHKA TOKA bubmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne Bubmmorexa HOK
https://m.edsoo.ru/546£5632
132 Konpaencarop B uenu nocTOSTHHOTO bubmmoteka IIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3amau buomrorexa OK
https://m.edsoo.ru/4410cef)
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSIHHBIH AJIEKTpUYECKHi TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme but6mmoreka [IOK
"[TocTOsSIHHBIN 27eKTpUYECKUi TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3anau mo teme bubmuoreka [{OK

"[TocTOsSIHHBIN 27eKTpUYECKUi TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ CUCTEMATU3 AU

137 3HaHui no teMe "llocTosHHbBIN Bubmmorexa HOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrtponsHas pabora o Teme Bbu6muoteka [JOK
"TToCTOSIHHBIN AJIEKTPUUYECKH TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 pa3J11/III;Hbe BemefTB. SHJ'ICKT];)I/I‘IGCKI/Iﬁ bubnrorexa LOK
https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXIpOBOANMOCTD
DIEeKTpUYECKHU TOK B pacTBOpax u
140 paCHJ'IEII)BaX SJIGKTpOJ'II/ITr())B. 3aI£)OHLI Bubmmorexa [OK
https://m.edsoo.ru/4b423491
Ddapagest U1 SIEKTPOIU3a
141 DnexTpuueckuil Tok B razax. [lmazma Bubmmorexa HOK
https://m.edso00.ru/92d92{76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubmmoreka [JOK
BakyymHbie mpuOopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHl TOK B bubnmnorexa [JOK
MOJIYTIPOBOHHUKAX https://m.edsoo.ru/ab61c660
bu6mmoteka IIOK
144 ITosyIpOBOIHUKOBEIE TIPHOOPHI https://m.eds00.ru/83622200
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa U
HaIPSDKEHUS B 1IEMU TIOCTOSTHHOTO
TOKa TIPH TTOMOIITH aHAJIOTOBBIX U BuGmiorexa [IOK
145 U (HPOBBIX U3MEPUTEITHHBIX

npubopoB" uiK "3HaKOMCTBO €
udpoBoii 1aboparopueil no Gpusmke.
[Tpumeps! u3mMepenus Hu3nIecKux
BEJIMYMH MTPU TOMOILN

https://m.edsoo.ru/5643ea56
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KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHre HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH CKOpocTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue yCKOpeHus npu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "VccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

bubnunorexa LIOK
https://m.edsoo.ru/f629215f

bubnunoreka LIOK
https://m.edsoo.ru/6960bbef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOIHOTO
nagenus” win "N3yuenue aBuKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3HYECKUil IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MITH
"HMccnemoBaHue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos”

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

150

@u3nYeCKUil NPAKTUKYM IO TEME
"N3MepeHne paBHOIEHCTBYIOIIEH
CHWJIBI TIpU ABM>KEHUHU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIN
"[IpoBepka runoTessl 0
HE3aBHCUMOCTH BPEMEHU JABM)KECHHUS

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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OpycKa 1o HaKJIOHHOH TIIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl”

151

152

@uU3NYECKUN IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCMMOCTU CHIL
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
Y PE3MHOBOM 00pasIie, OT UX
nedopmaruu” wim "M3ydenue
JBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kod(durmenta 3apucumoct FTp(N)"
und "UccnenoBanue IBUKEHUS
OpycKa Mo HaKJIOHHOM IJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
Tpenus" wnu "M3ydenune nBrxeHus
rpy3a Ha Bally ¢ TpeHueM"

bubnunoreka LIOK
https://m.edsoo.ru/b55b&1al

bubmuoreka [IOK
https://m.edso00.ru/b83b1607
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Pu3nUeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" wiun "Koncrpyuposanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYMBOCTHU TBEPAOIO TEIIA,
HMMEIOIIETo MIoNaab Onopsl"

bubmmoteka IIOK
https://m.edsoo.ru/4a04f4{7

154

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue ummysbca Tena rno

bubmmorekxa [IOK
https://m.edsoo.ru/8561fb28e
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TopMo3HOMY nyTH" win "M3mepenne
CHWJIBI TSTH, CKOPOCTU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJILCOM CHIIBI"
niu "HcciienoBaHue coXxpaHeHUs
HMITyJIbCA IIPU yIIPYTOM
B3auMozeiicTBun" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

155
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@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporecca (PeKOMEH/I0BaHO
HCIOJIb30BaHUE ITUPPOBOI
naboparopun)" unu "N3zydenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne nuzobapHoro npoiecca”
nnu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHon
temnoéMikocT" win "HMccnenoBanue
rpoliecca OCThIBaHU BelllecTBa" NN
"UccnenoBanue anradaTHOTO
npouecca" unu "N3yuenune
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIEHUS KUAKocTen"

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

bu6nmorexa LIOK
https://m.edsoo.ru/22faab1

157

@uU3NYECKUI IPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"N3yueHune 3akoHOMEpHOCTEN
HcnapeHus KUJIKOCTer" 1w
"U3mepeHue yaenbHON TEMI0ThI
riaByieHus apaa" win "M3yuyenue
CBOMCTB HACBHIIIEHHBIX TTAPOB'" WU
"N3mepenne abCOMIOTHOMN BIAYKHOCTH
BO3/lyXa M OLIEHKAa MacChl IapoB B
nomenieHuun". Msmepenue

KO3 pHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

https://m.edsoo.ru/6bla23b5
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienue npeBpaiieHus: SJHepruu
3apsKEHHOI0 KOHEHCATopa B
SHEPTUIO U3ITyUYEHUsI CBeToIroaa"
nnu "M3ydeHne npoTeKkaHus TOKa B
LIETH, Co/IepXkKallel KoHaeHcarop"
niu "Pacnpenenenre pasHocTu
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHoro
CONPOTUBIIEHNUS ITPOBOIHUKOB" HIIN
"HccnmenoBanne 3aBUCUMOCTH CHITBI
TOKa OT HaIPsLKEHUS JJIs JTAMITbI
HakaauBaHus"

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

bubnunorexa LIOK
https://m.edso00.ru/2b179d98

160

@uU3NYECKUI IPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
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"HaGmroienue snexrponuza" uiam
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" wiu "UccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpMOpE3UCTOpa OT TeMIepaTypb”
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTHKU anoaa”

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"KunemaTtuka"

PesepBHeIil ypok. O600mICHHE 1

https://m.edso0o0.ru/64b6e901

bubmuoreka [{OK
https://m.edsoo.ru/ed017d93

162 cucTeMaTu3alus 3HaHUK 1o TemMe bubmorexa HOK
https://m.edsoo.ru/3149956b

" Jlunamuka"
PesepBHeIil ypok. O600mICHHE 1

163 CHCTEMaTHBZII:HSI 3HaHH;IH 10 TeMe bubmorexa HOK
" " https://m.edsoo.ru/0f9752ac

Crartuka TBEpAOTro Tela

PesepBHrlIit ypok. O6o01eHne

164 CI/ICTI;MaTI/ISZIIl)I/ISI 3HaHI/H?L1u 110 TEME bubmmorexa OK
" " https://m.edsoo.ru/6¢c0df9¢cc

3aKOHBI COXpaHEHUS B MEXaHUKE

PesepBHelIit ypok. O6o01ieHne u

165 CHCTEMATHU3alls 3HAHUM 110 TEME bubmuoreka [IOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de148976
teopun"
PesepBHrlIit ypok. O6o0eHne 1

166 CHCTEMATHU3alNs 3HAHUH 110 TEME bubmuoreka [{OK
"TepmoauHamuka. TersoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHEBL"

167 PesepBHelil ypok. O6o01eHre 1 bubnmnorexa [JOK

CHCTeMaTHu3alus 3HaHUH 110 TeMe

https://m.edsoo.ru/59ca5¢c91
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"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble niepexo b

PesepBHeIil ypok. O600mIcHHE 1

168 CHCTEMATH3alMs 3HAHMH 110 TEME 1 bubmmorexa LIOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
. Pe3e§BHLII71 YPOK. O606£[[CHI/IC€ He 1 BuGmorexa LIOK
CHCTEMaTH3aIHs 3HAHUH 110 TEM
" LUI . https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIH IEKTPUUECKUI TOK
o PesepBHbIil ypok. 0606?1eHHe u 1 Butnorexa LIOK
CHCTEMaTHU3allUs 3HAHHI 110 TEMe
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nmu4HBIX cpenax
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MpPUMEpPaxX poib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

10.2

10.3

10.4

10.5

YYHuTHIBaThH T'paHULbl TPUMCHCHUA HN3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MOHeﬂeﬁI
MaTepuaibHas TOYKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECYHBIN AIIEKTPHUUYECKUH 3apsi — MPH PEIICHUH (PU3NIECKUX 3a/1a9

PacnioznaBath usnueckue siBieHus (MIPOLECChl) U 0OBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYCCKOH TEOPHU CTPOCHHS
BEIIECTBA M OJICKTPOJMHAMHUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSMOJIMHEIHOE JBMXKCHHE, CBOOOJHOC TMAaJeHHE TeJ, MABHXKCHHE II0
OKpPY>KHOCTH, HHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOCHHE KHUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00béMa Tel
Opyu HarpeBaHWW (OXJIAXICHWHW), TEIUIOBOE paBHOBECHE, HCIIapeHHe,
KOHJICHCAIIMS, TUIaBJICHHE, KPUCTAJUTU3ALMS, KUIIEHHE, BIaXHOCTh BO3/IyXa,
NOBBILICHUE JTABJICHHS ra3a IPH €ro HarpeBaHWU B 3aKPHITOM COCYJI€, CBSI3b
MEXJIy MapaMeTpaMu COCTOSIHMS Ta3a B M30MPOIECCax; NEKTPU3ALHs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJa, KUHETUYEeCKas DHEpPrus, IOTCHUUaIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKkass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIHYHH, HUX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEIMUYNHAMU

OnuceiBaTh W3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€l U TEIUIOBBIE SIBIICHUA,
UCIIONB3Yys (DU3WYECKUE BEIIMUMHBIL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KHHETHYeCKas SHEPTHUSI Xa0THYECKOTO JIBIKCHUSI MOJIEKYI,
CpPEIHEKBaJ[paTUYHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPEHHSII dHEprus, padbora raza, KOIP(GUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JABUTATENsl; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (U3MUYECKUN
CMBICT UCHOJB3YEMBIX BEITHUYHMH, UX OOO3HAYCHUS M CIUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME MAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3y4EHHBIC  OJJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3HUECKUE BETUUMHBI:




10.7

ANEKTPUUECKUN 3apsill, SJICKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (DU3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHbl M TMPUHIMUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHIUI CYNEPHO3UIUU CWJI, NPUHIUI PaBHONPABUSA
WHEPUUAIBHBIX CHCTEM OTCUYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
MEpPBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsiia, 3akoH KylloHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUYECKUX SIBICHUH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX I/ISMCpeHHﬁ; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYHH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI II0
pe3yibpTaTaM UCCIIEeIOBaHUS

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOro  OSKCIEepHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PH3UUIECKIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUMHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4H: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpETallid ¥ TPEJICTaBICHUS Y4eOHOH U  HAyYHO-TOMYJIAPHON
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUM

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGotath B rpymnme C BBINOJHCHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3jiena

Koxa npoBepsiemoro
3JeMeHTa

IIpoBepsiemblie 3JIeMeHTHI COJIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

®dusznka — Hayka o npupoje. Haydnsle meTobl
11 ITO3HAHMSI OKpYXKarouero Mupa. Ponb skcriepumenTa
' U TEOpUHM B IIpollecC€ TO3HAHUA IPUPOABL.

OKCHepUMEHT B (pU3HKE

MopnenupoBanue ¢usnueckux  SABICHUH WU
npoueccoB. Hayunele runores3sl. ®Pusnueckue
3aKOHBI M TEOpHM. ['paHUIBl NPUMEHUMOCTH

1.2 ¢usznueckux 3aKoHOB. IIpWHLMI COOTBETCTBHSL.
Ponp u wMecto ¢Qusuku B  popmMHpoBaHUU
COBPEMEHHOM  HAy4YHOM  KAapTUHBl MHUpa, B
[IPAKTUYECKON NEATEIbHOCTH JIIOIEH

MEXAHHKA

#i#HPari#KMUHEMATHUKA

2.1

511 Mexanuueckoe JIBIDKEHUE. OTHOCHUTEIHLHOCTE
o MexaHudeckoro nBmxkeHus. CucremMa OTCYETA.




Tpaexropus

2.1.2

2.13

[Tepememienne, CcKOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHUCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMeleHUN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJMHEUHOE
nBukeHue. ['paduxku 3aBUCHMOCTH  KOOpPAMHAT,
CKOPOCTH, YCKOpPEHHS, MYTHU U MepeMelIeHUs
MaTepuaIbHON TOYKU OT BPEMEHHU

CBoboHOE MmajieHue. Y CKOpeHHue CBOOOTHOTO
mageHust

2.1.5

KpuBonmnelinoe JIBUKEHUE. PaBromepHOE
JBIDKEHUE MaTepUalbHOM TOYKH IO OKPY>KHOCTH.
VYrioBas cKOpOCTh, JMHEWHAs CKOpocTb. llepruon u
yactora. LleHTpocTpemMuTenbHOe yCKOpeHHe

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHaps0B, LICIHBIE U PEMEHHBIE ITEpEIadn

2.1.7

[Tpaktuyeckue paboTel. M3MepeHune MrHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXTY
My TSIMH, PO ACHHBIMHU TEJIOM 3a
MOCJIeZI0BATEIbHbIE PABHbBIE MPOMEXKYTKH BpEMEHHU
P PaBHOYCKOPEHHOM JIBJKEHUM C HayallbHOM
CKOPOCTBIO, PaBHOHM Hymt0. I3yueHue IBHXKEHUS
IIapuKa B BSA3KOW XHUAKOCTU. V3yueHue NBUKECHUS
TeJa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

22.1

222

HH#Partt## IMHAMUKA

IIpuamun  orHocurensHOCTH  ['anmuies.  [lepBseiit
3akoH HerotoHa. IHEpumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cynepno3uuuu cuil

223

22.4

2.2.5

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHalIbHBIX TOYEK
3aKkOH BCEeMHUpPHOro TAroTeHus. Cuia TSKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUS
CKOJIbXKEHUSI W cuia TpeHus mokos. Koaddurment
TpeHust. Cuia CONpOTUBICHUS MPU JBHKCHUU Teja
B )KHUJIKOCTHU WJIU Ta3e

227

HOCTYHaTeJIBHOQ n Bp alIaTCJIbHOC JIBUXKCHUC
a0COJIIOTHO TBEPJIOTO Tela




2.2.8

MOMEHT CHJIBI OTHOCHUTEILHO OCH BpaliucHU:A.

ITneuvo cuitbl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
14(6(0)

229

2.2.10

TexHudeckue yCTpOMuCTBA: MOAIUUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB

[IpakTueckue paboTbl. M3yueHWe  IBUKEHHS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO ACHCTBHEM
HecKosIbKuX cui. MccienoBaHue 3aBUCUMOCTH CHI
YOPYTroCTH, BO3HUKAIOIMX B JehOpMHPYEMOid
IPYXUHE U PE3MHOBOM 00paslie, OT BEJIMYUHBI UX
negopmanuu. MccnenoBanue ycioBUH PaBHOBECHS
TBEPJOTO TEJIA, UMEIOIIET0 OCh BPALLIEHUS

23

#i##ParH###3AKOHBI COXPAHEHUN A B MEXAHUKE

23.1

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCPHAJIbHBIX TOYCK. I/IMHYJ'ILC CHJIBI 1 U3BMCHCHHC
HUMITYJIbCa TCJIa

232

3akoH coxpaneHust umiyibca B MCO. PeaktuBHoe
JIBIDKEHUE

233
234

PabGora cubl

MOoOIIHOCTD CHJIBI

235

2.3.6

2.3.7

238

Kunernueckass »5SHepruss MaTepHAIBHOM  TOYKH.
TeopeMao KMHETUYECKOM SHEPT U

[TorenuuanbHas sHeprus. [loTeHIMaNbHAS YHEPTUS
YOpYyTo nehopMUPOBAHHOM PYKHUHBI.
HOTCHHI/IaJ'II)Hafl BHGPFI/U[ TCJia B6J'II/ISI/I HOBCpXHOCTI/I
Semnun

ITorennuanpHBle U HENOTEHIMAILHBIE CHIIBL. CBA3b
paboOThl HEMOTEHIMANBHBIX CHJI C HW3MEHEHUEM
MEXaHUYECKOM HHEPruu CUCTEMBI Tel. 3aKOoH

COXpPAaHCHUMA MEXaHUYIECKOM OHEPIrUun

anyme " HCYIIPYTUC CTOJIKHOBCHU

239

2.3.10

TexHu4yeckue  yCTpPOWCTBA:  JABMIKEHUE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN MTUCTOJIET
[TpakTuyeckue paboTsl. M3yueHnue cBsi3u cKOpocTei
Tel Ipu Heynpyrom ypape. HMccinenoBaHue cBsizu
paboThl CHUJIBI C U3MEHEHHEM MEXaHHYEeCKOi
SHEPIruy Teia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuHu. BbpOyHOBCKOE IBUKEHUE.




32

Huddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHSA
YaCTHII BELIECTBA

3.1.2

3.13

3.14

Mopenu cTpoeHus ra3oB, XKUIAKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
STHUX MOJIeJIer

Macca MOJIEKYIJIL. KonnuectBo BEIIECTBA.
[TocrossnHas ABoraapo

TermmmoBoe  paBHOBecue. Temmepatypa U e€
m3Mmepenue. [lkana remnepatyp Llenbcus

3.1.5

Mopnens mpeanpHOoro raza. OCHOBHOE YpaBHEHHE
MOJIGKy.HSIpHO-KHHCTH‘-IeCKOfI TCOpHUU HACAIBHOTO
rasa

3.1.6

AOGcomoTHas Temmeparypa Kak Mepa CpegHei
KMHETUYECKOM JHEPruu  TEIUIOBOIO  JIBHIKCHUS
yactul rasa. [lIkama temneparyp KenbBuna

VpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlaneTOHA

3.1.8

I"a30BbI€ 3aKOHBI. M30ITPOIIECCHI B HICAIIBHOM Ta3e C
IIOCTOSAHHBIM KOJIMYECCTBOM BCIIICCTBA: I/I3OTCpMa,
u30xo0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETp, bapoMeTp

HpaKTI/I‘{eCKI/Ie pa6OTBI. I/I3MepeHI/Ie MacCChbl BO31yXa
B KjJaccHOM koMHarte. McciegoBaHue 3aBHCHMOCTH
MCKAY TMapaMeTpaMHu COCTOSAHUA PaA3PCIKCHHOI'O
rasa

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

323

324

TepmonnHamuueckas CHCTEMA. BryTtpeHnHss
SHEPrusi TEPMOAMHAMHYECKON CHUCTEMBI U CIIOCOOBI
e€ N3MeHeHNA

KomnyectBo Ttemnotsl u  paborta. BuyTpenHnss
SHEPIUs OJJHOATOMHOI'O UEaIbHOIO rasa

Busl TEIUIONEepEeIaYun: TEIUIONPOBOJHOCTD,
KOHBEKUMsA, U3JIydyeHHe. TeIutoéMKOCTh  Telna.
VYnaenoHas  TEemJIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIUIONEpe1aue

IlepBbii 3akoH TepMmoauHaMuku. [IpumeHeHne
IIEPBOr0 3aKOHAa TEPMOAMHAMUKH K H30IPOLIECCaM.
['paduueckas uHTEpIIpeTaIyst paboThHI ra3a

3.2.5

TenmoBrie MAaIINHEL [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHusi JHEpruu B
TEIJIOBBIX MammmHaxX. Koadduimuent mone3noro




nevcteus (nanee — KI1J1) rermmoBoit Mamuubl. [uki
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh
IpOLECCOB B Ipupoae. TemioBble JBUTATEIH.
DKOJIOrHuYecKre mpoodIeMbl TEIIOHEPTeTHKU

TexHuyeckue yCTpoICTBa: IBUTraTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHTUIIHOHEP

[Ipaktuueckue pabotel. M3mepenuwe yaenbHON
TEIUIOEMKOCTH

#i#HPartt## A PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

[NEPEXO/IbI

[TapooOpa3oBanne u KouaeHcauusa. lcmapenue wu

3.3.1 KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUSI OT 1aBJICHUS
3320 AGCONIOTHAS U OTHOCUTEIIbHAS BIAXHOCTh BO3JlyXa.
o HaceleHHbIi map
TBépnoe Ttemo. Kpucramimueckue u amopdHbie
3.33 Tena. AHU30TPONUS CBOWCTB KpucTayIioB. JKuakue
3.3 KkpucTaybl. CoBpeMEHHbIE MaTepHaIbl
334 [InaBneHue u Kpucraumsanus. YJelbHas TEIuloTa
o riasienust. CyGiumanus
3.35 YpaBHeHUE TEII0BOro 6anaHca
Texuuueckue YCTpOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOTYUYEHHS
o COBPEMEHHBIX ~ MaTepuajoB, B TOM  YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. WM3mepeHue BIAXKHOCTH
o BO3JyXa
4 OJIEKTPOAMMHAMUKA
###HParttH##JIEKTPOCTATUKA
411 OnexTpuzauust Tel. ONEeKTpudeckuil 3apsan. [lBa
o BHUJIa 3JIEKTPHUCCKUX 3aPsI0B
4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U MOIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia
41 4.14 B3aumopeiictBue 3aps10B. 3akoH Kynona
DJIEKTPUYECKOE noJe. HanpspoxkéanocTth
4.1.5 anekTpudeckoro mons. I[lpuHnun cynepno3unuu.
JIuHMM HANPsHKEHHOCTH IEKTPUYECKOTO MOJIs
416 Pabota cui AJIEKTPOCTATUYECKOTO OJIS.
o [MoTennmain. Pa3HoCTh MOTEHIIMAIOB
4.1.7 IIpoBOIHUKM U  JUIEKTPUKA B  IOCTOSHHOM




IEKTPUIECKOM noe. Judnekrpudeckas
MPOHUIIAEMOCTh

4.1.8

4.1.9

4.1.10

OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
IUIOCKOTO KOHJEHCATopa. OHEprus 3apspKeHHOTO

KOH/IeHCcaTopa
TexHu4deckue yCTPOMCTBA: AJIEKTPOCKOII,
DIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aluTa,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJCHCATOP,

KCEPOKC, CTPYHWHBIN IPUHTED
[Ipaktuueckune paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHAEHcaTOpa

4.2

HH#HPar##H#TIIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

422

YcnoBus CyIIECTBOBAHUSA OCTOSHHOTO
aeKTpudeckoro Toka. Mcrounuku Toka. Cuma Toka.
ITocTOSSHHEII TOK

Hanpspkenue. 3akon Oma 715 yyacTka 1emnu

423

DneKTpuueckoe COIPOTHUBIICHUE. VY nenbHoe
COIMPOTHBIICHUE BEIIECTBA

424

4.2.5

[TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE
COEIMHEHUE TPOBOJHUKOB

Pabora snexTpuueckoro Toka. 3akoH JDxoyns —
Jlenma

4.2.6

4.2.7

4.2.8

429

MOUIHOCTh 3JEKTPUIECKOrO TOKA
anekTpoaBrkymas cuna (mamee — OJJIC) wm
BHYTPEHHEE CONPOTUBICHHE MCTOYHHKA TOKAa.
3aKkoH Oma s MIOJIHOM (3aMKHYTOM)
aneKkTprdeckoi rer. KopoTkoe 3amMpIkaHue
DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.

3aBUCUMOCTh  CONpPOTHUBJICHHS  METAUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

OnekTpuueckud Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[TomynpoBonnuku. CoOCTBEHHas U  TNpUMeEcHas
IIPOBOJIMMOCTE ITOJIYITPOBOJHUKOB. CBONMCTBAa p-n
nepexoza. [lonynpoBogHHKOBBIE TPHOOPEI

4.2.11

DNIEKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DJIEKTPOIMTHYECKAS] AUCCOIUALIMS. DIICKTPOJIN3

4.2.12

DneKTpuueckuil Tok B razax. CaMOCTOATENbHbBIN U
HECAMOCTOSTENIbHBIA  pa3psa. Pasnuynble  TUIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [1nazma




4.2.13

4.2.14

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHMKHU TOKA, 3JIEKTPOHArpEeBaTEIIbHbBIE
npudopsl, AJEKTPOOCBETUTENBHbBIE pudopsI,
TEPMOMETP CONPOTUBJICHMS, BAaKyyMHBIM IHOZ,
TEPMHUCTOPBI u (boTope3nucTopsl,
IIOJIYIIPOBOXHUKOBBIN TMOJI, FaJIbBAHUKA

[TpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COETMHEHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHMKA TOKAa W €ro
BHYTPEHHETO COIPOTUBIICHHUSI. Ha6monenue
AIIEKTPOJIN3a




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHMUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBIICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YYCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararonmuMmn (1)I/I3I/I‘IGCKI/IMI/I INOHATUAMHU H

BCJIMYHNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘IGCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
3 (rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3HMUECKHE
MPOLIECChl,  HMCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

C(l)OpMI/IpOBaHHOCTI) YMCHUA pasjindaTb YCIOBUSA TPHUMCECHUMOCTH

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUS pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbIO: HAa OCHOBAHUU
aHajM3a yCJIOBHS BbIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4u, TPUMEHATEH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKHMX  TEOpHA  TPU  HCIOTH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3yJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemate kadecTBeHHBIE 3a7aud, TpeOyromMe MPUMEHEHUS 3HAHUM W3
pasHBIX pa3/eyoB IIKOJIBHOTO Kypca (M3HKH, a TaKkKe WHTETpaluu
6 3HAHUA W3 JPYrUX TMpPEeAMETOB €CTECTBEHHOHAYYHOIO IIMKJIA:
BBICTPauBaTh JIOTUYECKYIO IEMNOYKY pacCCyXICHHM C ONOpod Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SIBJICHUA

7 Bnanenne OCHOBHBIMU METOJIaMU HAY4YHOI'O MMO3HAHUS,




HCIIOJIb3YCMBIMHU B (I)I/I3I/IKGZ NpoBOAUTL HPSAMBIC KW KOCBCHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBHIOMpas ONTHUMAJbHBINA CIIOCO0
U3MEPEHHS U HCIOJb3Ysl M3BECTHBIC METOJbl OLEHKH IOTPEIIHOCTEeH
U3MEpPEHHH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DM3NUECKUX
BCJIMYHUH C HUCIOJIB30BAHUCM  IIPAMBIX I/ISMepeHI/Iﬁ, OOBSACHATE
MOJIYUCHHBIC PE3YJIbTAThl, UCIIOJIb3YId (1)I/ISI/I‘ICCKI/IG TCOpHH, 3aKOHBI U
MOHSTHSA, ¥ JIeNIaTh BBIBOJBI; cOOMI0OIaTh NMpaBmia 0€30MacHoro Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTro 3KCIIEpUMEHTa U
yueOHO-HCCIIEI0BATENbCKOM  JIESTENBHOCTH  C  MCHOJIb30BaHHEM
OU(GPOBBIX ~ W3MEPUTENBHBIX ~ YCTPOWCTB W JabOpaTOpPHOTO

o0opyaoBaHus

CpopMHUpOBAaHHOCT, ~ YMEHHUM  aHAJIM3UPOBAaTH M OIICHUBATH
MoCNeACTBHS OBITOBOM M MPOU3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHON C (DU3MUECKUMHU MPOILIECCAMU, C TO3MIHMH 3KOJOTHYECKON
0€30MacHOCTH; IpeCTaBICHUN 0 panMoHaIBLHOM
MPUPOAONONIB30BaHUU, A  TaKkKe  pPasyMHOM  HCIIOJIb30BAHHUU
JOCTUKEHUM HAyKM W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

4eJI0BEUYECKOr0 OOIIECTBA

OBnazieHne pa3IUYHBIMH crocobamMu  paboTel ¢ HMH(OpMaruei
¢u3nueckoro coaepkKaHWs €  HCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBl [UIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOASIINX Ha 3BE3/axX, B
3BE3IHBIX CHUCTEMax, B MEXTaJaKTHYECKOW cpejie; JBKEHUS

HEOECHBIX TeJI, DBOJIIOLIMY 3BE311 M Beenennoi



Kon
pa3n
ena/
TeM
bl

1.1

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPSAEMBIX HA EI'I I1O

OU3UKE

Kon
JIEMEHT
a

1.1.3

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

MEXAHHWKA
KMHEMATHKA

MexaHu4deckoe JABHXKXCHUC. OTHOCHUTEILHOCTh MEXaHHYSCKOTO JABVKCHUA.

Cucrema orcuéra

MaTepI/IaJ'ILHaSI TOYKa.

gl | TpacKTopHA
Eé paxnnyc-sekTop:
Fle)=(xlz) Mz ) =(2)),

TpaeKTopIIA,

IepeMEIICHIIE!

Ar=7(t))—7(t) =1, -1, =
= (Ax, Av, A7),

Iy TE.
CrnoxeHIle IlepeMelIeHIIl:

Ay =0 + 4,

CKOpOCTB MaTepHaHBHOﬁ TOYKH:

=r -

.&.‘L » r r
v, =—| =X/ aHANOIM4HO v, =Y/ U.=Z
1—=0

CrnoskeHIe CKopocTeil: o, =0, + 0, -

Brruucnenue nepeMenieHns 1 myTd MaTEpUAIbHON TOYKH IIPH

NPSIMOJINHEHHOM JIBUKEHUU BOJIb OCU X MO IpadUKy 3aBUCUMOCTH Lx(t)

el |




o . Ap _
YCKDPEHIIE MaTEePHAMBHOII TOYKIL a = —L =W = [Hl. L .0, ] .
r—0

At

Ao

a,=—= =(u,),', agAIOIIMHO a, = (v, )", a.=(v.)".

x ¥ Y =)
A |

PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKECHUE:

1.1.5 x(t) = X + Vpxt
Uy (t) — vg, = const
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABHKCHHUE:
e at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6
a. = const
U'EI - L’Tx = EH.‘I.' [Il _I]]
U, +U
_aty
HPII JBILKCHINI B OTHOM HAIPABIICHHII IIVIE S = T I
CBobOogHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.
Vi l_ ﬁo
Yo o
(o] Xo ‘(.—
JIBreHue Tena, OPOIIEHHOTO MOJT YIJIOM 0. K TOPU30HTY:
1.1.7
[.‘r{f} =X, +Uf=2x tUcosa-f
£ . 2
]\;'{f} =V, +U, f+ & =1, +U,sina- -8
: 2 2
v (t)=v, =u,cosa
v (t)=uv, +gt=y,sina— gt
g.=0
g, =—g=const
KpuBonuneliHoe nBMkeHHE. [[BIKeHHE MaTepraIbHON TOYKH MO
1.1.8 OKPY>KHOCTH.

VYrinoBas u 1uHeHHas CKOPOCTb TOYKHU:




v = wR

IIpy paBHOMEPHOM JBHUKEHUH TOYKH 10 OKPYKHOCTH

_271'_2
w= = TV

LleHTpOCTpEeMUTENBHOE YCKOPEHHE TOUKH:

[TonHoe yckopeHue MaTepuaibHOM TOUKH

Tépnoe Teno. [locTtynmarenbHoe U BpaIaTelIbHOS BUKEHHUE TBEPIAOTO

1.1.9
Tena
1.2 JMHAMUKA
191 Nuepunaneubie cucremsl orcuéra. [lepssiii 3akoH Hprortona. IlpuHiumn
oTHOcUTeNbHOCTH ["anmunes
Macca tena. [InoTHOCTB BelecTBa:
1.2.2 o= m
|4
Cuna. [IpuHIun cyneprno3unuu CUL:
1.2.3 ’ ’ *
FpaBHo,qeﬁCTB = Fl + FZ + -
Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO
F, = may
1.2.4 Ap = FAt
npu
F = const
-q—.—.—h-—
P Fy
1.2.5 Tperuii 3akoH HbIOTOHA 111 MATEpUAIIBHBIX TOYEK:
Fip = —Fp
3aKOH BCEMHPHOTO TATOTEHUS: CHIIbI NPUTSIKEHHUS MEXKIY TOUYECUHBIMU
MacCcaMH paBHBI
1.2.6

mym;

F=6—3




Cuna tspxkectu. LleHTp TskecTH Tena. 3aBUCHMOCTh CHIIBI TSKECTH OT

BBICOTHI h Ha/l MOBEPXHOCTHIO MJIaHETHI paguycom RO:

GMm
m = ———-————
Y= R, + h)?
Cuna ynpyrocrtu. 3akoH ['yka:
1.2.7 F, = —kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHUS:
Ep = uN
1.2.8
Cuna TpeHus MoKos:
Ep < uN
Koadduument tpenus
JlaBieHue:
1.2.9 _ ﬂ
P=7%
1.3 CTATHUKA
o
F
1.3.1
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHUS:
M| = Fl, rae | — mnevo cunbr F
OTHOCHUTEJNIHO OCH, poxosuieil uepe3 Touky O nepneHIuKyIsIpHO PUCYHKY
LenTp macc tena. LienTp Mace CHCTEMBI MATEPUAITBHBIX TOYEK: 1, =
m11:1+m21:2+...
mit+mo+..
1.3.2

B oxHOpOgHOM 1OJIE TSKECTH
(g = const)
LEHTP Macc TeJla COBIIAJACT C €r0 LEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
1.3.3 J'Mr1+4M2+...=D
|E+F,+...=0

1.34 3axon [Tackansg




JlaBnenue B xKuAKOCTH, nokosmeics B UCO:

1.3.5
P = Do + pgh
3akoH Apxumena:
FApx = _PBbITECH
1.3.6 €CJIM TEJIO U KUAKOCTh nmokoaTrcd B MCO, To
FApx = ngBbITeCH
VYcnoBue ninaBaHus T
3AKOHbBI COXPAHEHIM B MEXAHUKE
NMnynbec MaTepuabHOM TOUKHU:
1.4.1 N N
p =mv
Nmmynec cucremsl Tei:
1.4.2 N N N
P =D + D2 +...
3aKOH U3MEHEHUS U COXPAHECHUS UMITYJIbCA:
B I/ICO Ap == A(pl + p2+ . ) == FlBHEI.HHAt + FZBHeLLIHAt-I_' -
1.4.3 BUCO ,ecmm Ap = A(p, +po+...) =0
ecmd Fippenn + Foppemu+---= 0
PeakTtuBHOE ABHKEHHUE
F
#i#HPartt AF e
##1.4.4
PaGora cuibl Ha MajoOM MepeMeIeHIH:
A =|}?'| |A7|-cos o= F, - Ax
(;
145 v

MonIHOCTE CHIIBI:
eciu 3a Bpems At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHJIBI




P_M

=— =F-p-cosna
ﬂhf Ar—d

1.4.6

Kunernueckast sHEprus MaTepruaabHON TOUYKHU:
mv?  p?
EKI/[H = 2 = Zm
3aKOH U3MECHEHHS KUHETUYECKOW SHEPITUU CUCTEMBI MATEPHAIIBHBIX TOUYEK:
B UCO AEkun = Al + A2 + ...

1.4.7

[ToTrenumanpHas SHEpIus:

JJI1 TIOTCHUHAJIbHBIX CHJI

A12 = EIHOTeHu - E2n0TeHu__ AEHOTeHu

ITotennuanbpHas OHCPIusa MaTepHaﬂLHOﬁ TOYKHU B OAHOPOAHOM II0JIC
TAXKCCTHU

EHOTeHu = mgh

ITorennuanbpHas SHEpPIuA yrnpyro He(bOpMI/IpOBaHHOl"O TCia:

kx?
EHOTeHu = T

1.4.8

1.5

1.5.1

3aKOH N3MCHCHUS N COXpaHeHI/Iﬂ MexaHI/IquKOf/’I BHCPFI/II/I:
Euex = B + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHI
B IICO AE,ex = 0. eCIHN Agcex menoresm cax = 0

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

lNapmonnueckue konebaHusl MaTepuUadbHOW TOYKU. AMIUIMTYyZa U (asza
kosnebanuil. Kunematuueckoe onucanue:
x(f) = Asin| ot +o, ).
v, () =x;.
a(n=(v ), =—0'x) =a +a'x=0,
I7Ie X - CMEIlleHUE U3 PAaBHOBECHS.
JluHaMHUYECKOE ONUCaHUE:

ma, = —kx,

Tne -k = mw?




OTO0 3HAYUT, YTO
FE, = —kx.

DHepreTu4ecKoe ONMCcaHue (3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTUN):

CBsi3p  aMIIUTYJbl KOJEOAHMM CMEIIEHUS MaTepUaIbHOM TOUYKU C
aMIUTUTYIaMH KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS:
2
Upee =04, a__ =04

[Tepnona u yacTora KoJeOaHU:
2r 1

0 v

HepI/IOI[ MaJlbIX CBO60,I[HBIX KoJIEOAHHMH MaTEMAaTHYECKOIO0 MasATHUKA:

4

[lepron cBOOOTHBIX KOIEOaHUI IPY>KUHHOTO MasiTHUKA!

m
T'=2rm,|—
Ik
1.5.3 Brinyxnennsie koneOanus. Pezonanc. PesonancHas kpuBast

HonepeqHLIe " NIPOAOJILHBIC BOJIHBI. CKOpOCTL pacnnpoCTpaHCHUS U JJIMHA

BOJIHBI:
1.5.4 1= T = %
WNuTtepdepenus u nudpaxius BOJIH
1.5.5 3Byk. CKOpOCTBh 3ByKa
2 MOJIEKYJIAAPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHAS OU3NKA
Mopenu cTpoeHHMs Tra3oB, OKUAKOCTEM M TBEpAbIX Ten. Ilycrts
TepMOJUHAMHUYECKasi cUcTeMa (Te0) cOCTOUT U3 N OJMHAKOBBIX MOJIEKY.
Toraa koaM4ecTBO BEIlECTBA
2.1.1 N

rae Ny- uuciio ABorajapo, m — Macca CucTemsl (Tena), N — 4HciIo MOJEKYJ B
BEIIIECTBE.




[i— MOJISIpHAsi Macca BelecTBa

2.1.2 TernnoBoe JBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumopeiicTBrue yacTuil BeliecTsa

2.14 Huddysus. BpoyHoBckoe ABHKEHHE

2.1.5 Mopenb uneansuoro raza 8 MKT

Csi3p  MeXay JaBJIGHHUEM U CpeJHEHd KUHETHYECKOW HHEeprueut
IIOCTYNIATEJIBHOTO  TEIUIOBOTO JBMIKCHMSI MOJIEKYJ HJAEaJbHOIO Ta3a

(ocHoBHOE ypaBHeHue MKT):

mge? = 2n i"mcu: .
2.1.6 PEgmal =3 my )73 e
rie m0 — macca OTHOM MOJIEKYJIbI,
N
n=-—
|4
n- KOHIEHTPAIUs MOJICKYJI
2.1.7 AbcomtotHas Temnepatypa: T =t +273K

CBsi3p  TeMmIepaTypbl raza CcO CpeAHEl KHUHETUYECKOM HSHeprueit

IMOCTYHNATCIbHOI'O TCIIJIOBOT'O ABMIKCHUS €0 MOJICKYJI:

2.1.8 _
i 2
Eroe Ly 3 kT
L2 2
2.1.9 VYpasuenue p = nkT

5 1.10 Mopenb ueaabHOTO Ta3a B TEPMOIUHAMHUKE:




| Vpaprerme Merzeeesa — KianeHposa
| BEIpeUKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHzneneeBa — KmaneiipoHa (mpiMeHHMBIE (opM

3aImIcI);

pV=""RT =vRT =NkT, p=P*L
! u

BripaxkeHne 114 BHYTpPeHHeil 3Hepril 0JHOATOMHOTO IIealsHO
raza ([IpHIMeHIIMEle (QOPMEI 3aIlICH):
3 im

L‘=—vRT=£}\i'?cT =——RT=ve, T= iprTf’
2 2 2 2

2.1.11

3axoH [lanbToHA J171s 1aBJIE€HUS] CMECH Pa3pEKEHHBIX Ta30B:

P =P +p2+

2.1.12

W3onporeccs B pa3peskeHHOM Ta3e C MOCTOSHHBIM YHCIOM MOJeKya N (¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

uzoxopa (V = const):

P
— = const
T cons

n3obapa (p = const):

V— t
T—COHS

I'pacdmueckoe npencraBieHue nzomnpoueccos Ha pV-, pT- u VT- quarpammax.

OObBEeINHEHHBIH Ta30BbIH 3aK0H:

pvV .
T = cons

TS TIOCTOSIHHOTO KOJIMYECTBA BEILIECTBA V.

2.1.13

HaCBIHICHHBIe W HCHACBIMICHHBIC IIapbl. KauectBeHHast 3aBHCHMOCTH
INIOTHOCTU U JaBJICHHUA HACBIMICHHOI'O TIIapa OT TEMIICpAaTypbl, HUX

HE3aBHUCHUMOCTH OT 00BhEMa HACHIIIIEHHOTO Tapa

2.1.14

BrnaxnocTs Bo3ayxa.

OtHOCHUTENBHAS BIIAXKHOCTD:




¢ = Prapa (T) i Prapa (T)
Puacsimmnapa (T) Praceimapa (T)

Hsmenenue arperaTHbIX COCTOSTHUM BCIICCTBA: UCIIAPCHUEC U KOHACHCA M,

2.1.15
KUIIEHUE KUJIKOCTH
N3MeHenue  arperaTHbIX  COCTOSIHUKA ~ BELIECTBA:  IUIABJICHHE U
2116 KpUCTAJIU3ALIHS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBECUE U TEMIIEPATypa
222 BryTtpeHnHss sHeprus
Temmonepenaua kak crnoco0 W3MEHEHUS BHYTpEeHHEH »Heprum 0e3
223 coBepiieHus paboTel. KoHBeK1IMsI, TETIONPOBOAHOCTD, U3ITy4YEeHUE
KosuecTBo TENIOTHI.
224 VY nenbHas TEIOEMKOCTh BEILIECTBA C:
Q = cmAT
VY aenpHas TemioTa napoodpaszoBanus L: O = Lm.
2.2.5 VY aenbHas TETUIOTA IaBieHus A: O = Am.
VY nenbHas TemoTa cropaHus Tommaa q: O = gm
DnemMeHTapHas padoTa B TEpPMOJAMHAMHUKE:
2.2.6 A = pAV
Brruucnenue padoTsl 1o rpaduxy mporecca Ha pV-nquarpamme
[IepBblil 3aKOH TEPMOAMHAMUKH:
Q12 = AUy + Ay = (U2 — Uy) + Apz
2.2.7
Annabara:
Q12 =0= Ay, = (U; — U;) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumele mporecchbl
[Ipunuune! aeiictBus Ternossix MamuH. KIT/T:
2.2.9 n:‘iﬂm zgm—|gm|=1_w
Oearp Oearp Orars
2.2.10 MakcumansHoe 3Hauenue KII/. Iukn Kapno:




mMax N = Mgy =

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Ql +Q2 + Q3+: 0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DnekTpu3anus Tesl U e€ MposiBIICHUs. DJEKTpuyYecKui 3apsn. [[Ba Buaa
3apsga. DJIEMEHTApHbIA  AJIEKTPUYECKUM  3apsii. 3aKOH COXpaHEHHUs

QJICKTPHUYCCKOTI'O 3apsaaa

B3aumopeiictBue 3apsanoB. Toueunsie 3apsnbl. 3akon Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTHIO

&

>

F=k|%|'|?1 _ 1 _|‘?'1|'1
g 4meg, -

BHeKTpI/I‘leCKOC none. Ero ,HeﬁCTBPIe Ha 2JICKTPHUICCKUC 3apAabl

Hanpsik€HHOCTD 37€KTPUYECKOT0 MOJIS:

. F

qnpoﬁﬂmﬁ

[Tone Toueunoro 3apsna:

OJTHOPOJHOE TIOJIE:
E = const.

Kaprussl mMHMI HaNPssKEHHOCTH ATUX MTOJIER

IloTeH1IMAIBHOCTD SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HocTh MOTEHLIMATIOB U HAIIPSKEHUE:
A1; = q(P1 — ¢2) = —qAd = qU.
[ToTennmanpHas SHEPTHS 3apsiia B JIEKTPOCTATHIECKOM TOJIE:
W=q¢
A =-—-AW

IloTenunan QJICKTPOCTATUYCCKOT'O ITOJIA:
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CBs3b HaHpﬁ)I(éHHOCTI/I oJIs1 U pa3HOCTH NOTCHIHAJIOB JJId OAHOPOAHOTO

anekTpocrarudeckoro nojsi: U = Ed

[TpuHIMI CyneprIO3UIIUM SJIEKTPUUECKUX MOJIEH:

3.1.6 N N N
E = E1 +E2+,¢) = ¢1 +¢2+
[IpoBOTHHMKH B 3IEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsi0B: BHYTPH ITPOBOJHHUKA
3.1.7 E+=0
BHYTPH U Ha MIOBEPXHOCTH MTPOBOJHHKA (p = cOnst
118 JIMDIIEKTpUKKA B DJIEKTPOCTATHYECKOM  monie.  Jludiekrpudeckas
o MIPOHMUIIAEMOCTh BEIIECTBA €
Konnencarop. D11eKTpoéMKOCTh KOHICHCATOPA:
c=1
U
3.1.9 .
DneKTPOEMKOCTD IJIOCKOTO KOHEHCATOpA:
€98
= 4 = &(y
[TapannensHOE coeMHEHNE KOHAEHCATOPOB:
3.1.10 q=q1+q+..., U = U, ="'1Cnapann —C; + Cy+...
[TocnenoBarenbHOE COETUHEHUE KOHIEHCATOPOB:
DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa:
3.1.11 U _cur_a
o €T 2 2 2
3AKOHBI [TOCTOAHHOI'O TOKA
Cuia Toka:
1=-29
3.2.1 At{,, o
ITocTosuuEemi TOK: I = const
JIst mocTosIHHOrO TOKa q = It
322 VYcnoBus CyliecTBOBaHUS JIEKTPUUECKOTO TOKA.




Hanpsoxkenne U u OJIC E

3axon Oma 1 ydacTKa LEenu:

323 U
I=—
R

DnexTpuuecKoe COIIPOTHBIICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJTHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHbBI W CeYeHUs. YJelbHOe

3.2.4 COMPOTHUBIICHUE BEIIECTBA.
R l

Hcrounuku Toka. J[C ucToyHMKA TOKA:

ACTOpOHHI/IXCI/III

E =
3.2.5 q

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHKA TOKA

3akon OMa ans mojHoOW (3aMKHyTOM) anekTpuueckoil unenu: E = IR + I,

OTKyJa

3.2.6

E.r
= R

[TapamiensHOE COEIMHEHHUE IPOBOAHUKOB:
I=N1+12+.,U01=02=.,,
1 1 1

=—4 —4 ...
Rnapann Rl RZ

3.2.7
ITocnenoBarenbHOE COCTMHEHNE IPOBOIHUKOB:

U=Ul+02+..,[1=12=..,
Riocn = Ry + Ry+...

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3axoH [xoynsa — Jlenna:

Q = IRt
3.2.8
Ha pesucrope

2
R:Q=A=12Rt=IUt=?t
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3.29

3.2.10

MOIHOCTB 3JIEKTPUYECKOTO TOKA:

TemyoBast MOLTHOCTB, BBIJIENSIEMAst HA PE3UCTOPE:

. P
P=I'R=—n=]U
R

MOH_IHOCTI) HCTOYHHKA TOKA:

ME‘IEH:I'[
PE:—' :EI

At Ar =l
CBoOoaHBIC HOCHTENIN DJEKTPUYECKHX 3apsaioB B MPOBOJHUKAX.
MexaHu3Mbl MPOBOAUMOCTH TBEPABIX METAJIOB, PACTBOPOB M PACILIABOB

QJICKTPOJIUTOB, I'a30B. HOJ'IyrIpOBOI[HI/IKI/I. HOJ’IyrIpOBO,I[HI/IKOBHﬁ A0

MAT'HUTHOE I1OJIE

3.4

3.3.1

332

333

MexaHnueckoe B3aUMOJECHCTBUE MAarHuToB. MarnutHoe mnoisie. Bekrop

MAarHUTHOH HWHAYKIIUH. HpI/IHHI/IH Cyneprno3nguu MarnHuTHbIX OJIEN:
B = B 1 + B 2 +...

JIuaun HHAYKIIUA MArftvuTHOTO  IIOJIA. KapTI/IHa JIMHAMN HHAYKOUN
MAargsuTHOroO Ii0Jsa IIOJJOCOBOIO H HOI[KOBOO6pa3HOFO IOCTOAHHBIX

MarauToOB

OmngIT 3pCTez[a. MarsuTtHoe I1oJjie MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUY
WHAYKOUHA MAr"iuTHOroO 1moJjd JJIWHHOTO IpAMOIro IIPOBOAHHMKA H
3aMKHYTOT'O KOJIbIICBOT'O ITPOBOJHHUKA, KATYIIKHW C TOKOM

Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYMHA:
F, = IBlsina

rac o — yroj MExay HallpaBJICHUEM IIPOBOJAHHWKA U BEKTOPOM

334

3.4.1

Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:

Fnop =I q | vBsina/lpmkenune 3apsuKCHHOM YaCTUIBI B OTHOPOIHOM
MAarHUTHOM I10JI€
DJIEKTPOMATHUTHAA UHAYKIMA

IToTok BCKTOpPa MarHUTHOM WHAYKIUUA:

® = B, S = BScosa




3.5

>

n

%
G
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3.4.3

SIBnenue aexkTpoMariuTHOM HHAYKIMU. DJIC uHIyKIMK

3aKOH 3JIEKTpOMarHuTHON MHAyKIuu Dapanes:

AD

E:_E =@

Af—0

3.44

3.4.5

3.4.6

3.4.7

3.5.1

{? in’

O/1C uHAYKIHMH B IPSIMOM MTPOBOAHMKE JTMHOH |, IBMKYIIEMCS CO CKOPOCTBIO

B OAHOPOJHOM MArdivMTHOM II0JIC B

| E; |= Blvcosa

/1€ 0. — yroJl MeX/1y BeKTopoM B u Hopmaibio

>
>

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPBI UV
| E; |I= Blv
IIpaBuio Jlenna
NHAyKTUBHOCTB:

L=$mmq>:LI.

Camonnnykuus. 9/]C camonHyKuuu:

AT
E =— EL =TI
—0

OHeprus MarHUTHOTO MO KaTYIIKH C TOKOM:
LI?

W, =
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbI

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B

uJealbHOM KoJiebaTeTbHOM KOHTYpE:




[a(1) = GeasSin( ¥ + @)

]f['fﬁ] =, = 0, C08( @t + @y ) = I cos(cat + )
®opmyna Tomcona:

T =2nVvLC

OTKyJa

CBs3p AMIUIMTYAbI 3apdaaa KOHACHCATOpa C aMHJIHTy,I[OfI CWJIbl TOKa IIpU
CBO60,Z[HBIX QJICKTPOMAaruauTHBIX KOJIEOAHHSIX B nacajlbHOM KoJIe0aTeIbHOM

KOHTYype:

q..= _meR
3.5.2 3aKOH COXpaHEHHUs SHEPTUH B HICATILHOM KOJ1e0aTeIbHOM KOHTYPE:
353 BbiHyK1€HHBIE 3JIEKTpOMAarHUTHbIE KosiebaHus. Pesonanc

Ilepemennbiii  Tok. Ilpom3BoacrtBo, mepenada U HoTpediIeHHE

EKTPUYECKON SHEPTUU
3.54 S 5 . 5

cU +H :CL mzﬂmzcmls’[.
2 2 2 2

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. B3anMHasi opueHTalus BEKTOPOB B
3.5.5 ..

2JIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B 1L ¢
156 [Ikana 21M€KTPOMAarHUTHBIX BOJH. IIprMeHeHue 3IeKTpOMarHuTHBIX BOJIH

o B TEXHHKE U OBITY
3.6 OIITUKA
361 [IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA B OAHOPOAHOU cpeze. ToueuyHslii
o nctoyHuk. JIyd cBeta
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2 olp
T77777 77777

3.6.3 [TocTpoenne n300paskeHHii B INIOCKOM 3epKalie
3.6.4 3aKOHBI IPEJIOMIIEHUS CBETA.




IIpenominenue ceera:

nysina = n,sing.

AOCOIOTHEIH MMOKa3aTelIb IMPECIOMIICHUA:

c

Nage = ;

OTHOCUTENBHBIN MMOKA3aTENh NPETOMIICHHUS:
n, v

n, v

n’OTH

Xox JIydel B IpU3Me.

V) =Vy, Mk =k,
CooTHolIEHHE YacTOT W COOTHOLIEHME JJIMH BOJH TIIpU IEpexoie
MOHOXPOMAaTHYECKOI0 CBETa 4epe3 IPaHMIly pasziesia ABYX ONTHUYECKUX

cpen:

n,<n, n,

n

Oy

[lommHOE BHYTpEHHEE OTpaXKEHUE.

3.6.5

HpeI[eJ'IBHBIfI YTroJi MOJIHOTO BHYTPEHHETO OTPAKCHUSA:

, 1 n;
Sinay, = =—
nOTH nq

C06I/1pa10m1/1e U pacCCuBaArOMIUC JIMH3bI. Tonkas nuH3a. CDOKYCHOC

PaCCTOAHUEC U ONITHYCCKAsA CHUJia TOHKOM JIMH3HI:

1
D==
F

3.6.6

®opmyiia TOHKOM JIMH3bL:

Q|
| =
=

3.6.7
VBennueHne, 1aBaeMoe JTHH30M:

\H

=

o

h
H




F\ h
f

k3

B ciyuae paccenBaronieit JIMH3bI:

3.6.8

3.6.9

3.6.

3.6.11

3.6.12

1
DO = F =—=0,
D

| f1
M=p=-1

XoJ dyd4a, MPOUIEAIIEro JUH3Y MO HNPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoil ocu. IlocTpoenue n3o00pakeHU TOUKM U OTpe3Ka MpPSMOIl B

CO6I/IpaI-OH_II/IX H PaCCCUBAOIMX JIMH3AX U UX CUCTEMAX
CDOTOB.HHapaT KaK ONTUYECKUI HpI/I60p. I'ma3 xak onTuyeckas cucreMa

Wutepdepennus cBera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS HAOIIOICHUS
MakCUMyMOB M MUHUMYMOB B MHTEpP(EpPEHLIMOHHOM KapTHHE OT ABYX

CI/IH(1)33HI>IX KOTCPCHTHBIX UCTOYHUKOB:

MaKCIIMyMBI — A=2m—, m=0,+1,+£2 +3 _

v
MIHIMYMEI — ﬁ={231f+1_];, m=0,+1,+2 +3__

&
Hudpakaus ceeta. JudpakunonHass pemérka. YcioBue HaOIIOICHUS
IJIaBHBIX MAaKCHMYMOB IpPHU HOPMAJbHOM MaJ€HUM MOHOXPOMATHYECKOIO
CBETa C JVIMHOW BOJHBI A Ha PEHIETKY C mepuoaom d:

dsing,, =mAm=0,+/-1,+/-2,+/-3,...

Jucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1

I'mnote3a M. Ilnanka o kBanTax. ®opmyna [1nanka: E = hv

®otonsl. JHeprus GoToHa:

E=h _he _
=hv =—=pc




4.2

4.3

4.2.1

422

423

4.3.1

Nmnynse poTona:

hv
c

>~ s

dororpdexr. OnbiTel A.I'. CtoneroBa. 3akonbl hoTodddexTa

VYpaBuenue DitHimreiHa 1151 hoTodPdekra:

Ecl)OTOHa = ABbIXOﬂa + E}cm—[max'

hc
e, Eporoua = hV = -

hc

Ay

ABbIXOﬂa = thp =

2
mv*max

Evpumax = 2 = eUsyy

JlaBiieHue cBeTA.
JlaBiieHHE cCBeTa Ha IIOJHOCTHIO OTPAXKAIOIIYKD TMOBEPXHOCTh M HA

IIOJIHOCTBIO TOIVIOIIAIOILYH0 IIOBEPXHOCTh
OU3NKA ATOMA
IInanerapHas Moaesb aToma

IToctynatsr bopa. M3myuenue u moryomieHne ()OTOHOB IPU IHEpexXoje
aTOMa C OJJHOTO YPOBHS YHEPTUU HA JPYTOM:

hv _ e _ [E, —E

MR y

™m
Y

JInHenyaTele CIIEKTPBI.

CrexTp ypOBHEH 3HEpPIrUy aToOMa BOJOPOJIa:

~13,65B
E,=—2"""

"

, n=1,23 _.

n
OU3NKA ATOMHOI'O AIPA
Hyxinonnas wmogens sapa [eitsenbepra — WMBanenko. 3apsan sjipa.

MaccoBoe uncio sapa. M3otomnsl

4.3.2

PaamoakTHBHOCTE.

Anbda-pacnan:
Ay Ay 4
7 X—>7 Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacman:




A A 0~
X2 ,Y + je+v,

[TosutponusIit B-pacnan;
A A 0= , .,
sX—= Y + e+ v,
l'amma-u3nydenue

3akoH PaaruOaKTHBHOI'O pacliaza:
-t

N(t) =Ny *2T
4.3.3
[TycTe m — Macca paii0aKTUBHOIO BellecTBa. Torna
-t
m(t) =mgy* 2T
434 Snepubie peakuuu. JleneHue u CUHTES A1Iep
YYEBHO-METO/IUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
Mskumes I'.H. ®uzuka 10 kinacce:Yueb.11s 001meo0opa3oBaT. OpraHu3aiuii: 0a30BbIid U
yray6nénnsiit yposuu /I".51.Msxkumes, b.b.byxosues, H.H.Corckuii; non penakuueit
H.A.IlapdentseBoil. - 7-e uza. - M.:Ilpocsemenue, 2020.- 432c.:ui. - (Knaccuueckuii Kypc)
METOIAUYECKHUE MATEPUAJIbBI U1 YUHUTEJALIN®POBBIE

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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