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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMMa no (u3uke Ha ypoBHE CpelHero oomero oopa3oBaHus
pazpaborana Ha ocHoBe @DenepanbHON pabouedl mnporpamMMmbel 1O  (U3UKE
(YyriyOsieHHBI ypOBEHB), B COOTBETCTBHE C MOJIOKEHUSAMH U TPEOOBAHMSIMHU K
pe3yibTaTam OCBOCHHUS OCHOBHOM o0pa3oBaTeIbHOM IPOrpPaMMBbl,
npeactaBieHHpix B ®I'OC COO, a Takxke ¢ ydé€roMm deaepanbHoil paboueit
mporpaMmbl  BocmuTaHus W KoHIenmuu mnpernogaBaHus ydeOHOTO mpeaMeTa
«Ddu3nka» B 00pa3oBaTElIbHBIX oOpraHm3anusx Poccuiickoit dDexaeparum,
peanu3yonmx OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Tporpamma o ¢usuke onpeaenseT 00s3aTenbHOE MPEIMETHOE COIep)KaHue,
yCTaHABIMBAET PEKOMEHYEMYIO IMOCIIEI0BATEIbHOCTh N3YUCHHSI TEM U Pa3/IeiioB
y4eOHOTO TpeaMeTa C y4ETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKH y4eOHOTO TpOoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCA.
[Iporpamma 1o ¢usuke ma€T MpeacTaBICHUE O LENAX, COJEpKaHUH, OOIIeH
CTpaTerud OOYy4YeHHs, BOCIHMTAaHUS W Pa3BUTHS OOYYAIOUIUXCA CpPEIACTBAMHU
yueoHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3uKdA YriayOJaEHHOTO YPOBHS IO3BOJISAET pPEATM30BATh
3a/1a4M MPOPECCHOHATILHON OPHEHTAIINH, HAIPABJICHO HA CO3/JIaHHUE YCIOBUU IS
MPOSIBJIICHUS] CBOUX MHTEIUICKTYyaJlIbHBIX M TBOPUYECKHX CIOCOOHOCTEM KaXKIIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAWMBI i MPOJOJKEHHUs O0pa3oBaHUs B
OpTaHM3alMSIX MPOPECCHOHANBHOTO O0pa30BaHUSA IO Pa3IUYHBIM  (PUIUKO-
TEXHUYECKUM U WHKEHEPHBIM CIEIIUATBLHOCTSIM.

B nmnporpamme mno Qu3Mke ONpENesioTcs IUIAHUPYEMbIE PpPe3yJIbTaThl
OCBOEHUS Kypca (QU3UKH Ha YPOBHE CpPEIHEro 001ero oopa3oBaHus: JMUHOCTHEIE,
MeTanpeMeTHbIe, TMpeaAMeTHbie (Ha  yrimyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOW 1Jisi pa3padOTKu TpeOOBAHMM K JMYHOCTHBIM,
METAnpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCS, OCBOMBIIHMX
mporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero oOpa3oBaHus Ha
yIrIyOIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

[Tporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (U3MKK Ha YriayOia&éHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «Dusuka» 1o rojgam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe HMeEeT NPHUMEPHBIH XapakTep W MOXET OBITh
UCTIOJb30BaHa YUUTEISIMHU (PU3HUKH JIJIS1 COCTABICHHS CBOMX PabOYHX MPOrpamMm.

[Tporpamma mo ¢u3HKe HE CKOBBIBAET TBOPUCCKYIO MHHUIIMATHBY YUYHUTEICH U
MPENIOCTABISET BO3MOXKHOCTH JUIsl peaju3allid  Pa3IUYHBbIX METOJUYECKUX
MOJIXOJIOB K TIPEroAaBaHui0 (U3UKH Ha YrayOJIEHHOM ypOBHE TpU YCIIOBUHU
COXpaHEHUs 00s3aTeTFHON YacTH COJIepPIKaHus Kypca.



®du3rka Kak Hayka O HamOoJsiee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KauecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. LIkoabHBIN Kypc PU3NKN — cucTeMOooOpa3yromuii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
dbu3mdeckoir reorpadueld W acTpoHomueid. Mcmonap3oBaHWE HW aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIniIo XapakTep W OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPaHCIOPTa, OCBOEHUS
KOCMOCa, MOJIYYeHHs] HOBBIX MAaTE€pUajoB C 3aJlaHHbBIMU cBoWcTBamu. M3ydyeHue
(GuU3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpa 0Oywyaroierocs, B (OpMUpPOBAaHUE YMEHHUI MPUMEHSITh HAyUYHBIH
METO/]1 TO3HAHMSI IPY BHITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (hu3uKku Ha ypOBHE CpeHEro 001Iero 00pa3oBaHus MOJ0XKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpyBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBJISAETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3esioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIA€TCA
dbopMupoBaHrEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE H
oJie.

Hoea zymanumapuzayuu. EE peanuzanys nOpeAnoyiara€T MCIOJIb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukun ¢ pa3BuTHeM oOOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dvszuku yriyoaEHHOTO ypOBHS
npeanosiaraeT 3HakOMCTBO € HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN H3YyYEHHBIX TEOpUM U 3akOoHOB. IIpu 3TOM paccMarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke OO0CYX ACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkanus MPOrpaMMBbl 10 (PU3UKE JOKHO OBITh MOCTPOEHO HA
IPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOTrO noaxoaa. Jns dusuku peanusanus 3TUX
IPUHIMIIOB 0a3UpyeTCsl HAa UCMOJIB30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrmyOn€aHoro
YPOBHSI — 3TO CHUCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOIO0 SKCIEPUMEHTA,



BKJIOYAIOUIET0 (DPOHTAJIbHBIE YYEHHYECKHUE ONBITHI NPU HM3yYEHUU HOBOTO
MaTtepuaia, JabopaTopHbie padOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3auumud (U3MYECKOro MpakThUKyma. B mepBom ciyuae
IpakTUKyM npoBoautcs aubo B koHue 10 u 11 kmaccos, b0 nociie nepBoro u
BTOPOr0 TOJIYTOJUMM B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3T0
UHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOJISATCA B Tpollecce M3ydeHus pazzaena (temsl). [Ipu 3ToM mox paboramu
IPaKTUKyMa MTOHMMAETCs] CaMOCTOSITEIbHOE HCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 pPyKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 NOMIAaroBO HHCTPYKLHUH.

B nmporpamme mno (¢usnke cucTeMa YYEHHMUECKOTO SKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpeIcTaBlieHa €IUHbIM repedHeM. Bwibop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca UCXO/Is U3 0COOEHHOCTENW OYPOUYHOTO
IUTAHUPOBAaHUS W OCHauleHust kabuHeta ¢(usuku. IIpum sToM obOecneunBaeTcs
OBJIQZICHHE OOyYarolMMHUCA YMEHUSIMH TPOBOJAUTH IMpPsIMbIE U KOCBEHHBIE
U3MEpPEHUs, MCCIEAOBAHUS 3aBUCHUMOCTEH (DU3UYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSETCS PEHICHUI0 PAacdyE€THBIX M KayeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJJaHHON W HESIBHO 3a/IaHHON (PU3UYECKOW MOJIENBI0, MO3BOJISIONINE TTPUMEHSThH
W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenoB. /(s kayecTBEHHBIX 3a/1ay
IPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKa3aHHE MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyIoIIre BbIOOpa
¢$uznyeckoil MoeNu sl CUTYallu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTO IMpolecca Kypce (PU3HKUA YIrIyOJaE€HHOTO
YPOBHSI Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBUSAX
npeaMeTHoro kabunera. B kaOuHeTre (U3MKU MOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OO0OpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE I10
bu3MKe YYEHUYECKUX ONBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCTpauoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMMe Mo (U3HKE KIIYEBBIX JIEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOILIECCOB, AMIUPHUUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 0OOpyAOBaHHE [UIsI YYEHHYECKHX MPAKTUYECKUX pPadoT
dopMupyercss B BHJI€ TEMaTHUYECKMX KOMILJIEKTOB M oOecreuyMBaeTcs B pacuére



OJHOTO KOMIUIEKTa Ha JIByX oOydaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MNPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOPUid.

OCHOBHBIMM LIEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00Opa30BaHUHU SBIISIFOTCS:

dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OO0y4alouMxcs K HaydYHOMY
WU3YYEHUIO TPUPOABI, Pa3BUTHE WX HHTEJUIEKTyAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HAHHS U (POPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIECHHUS K OKPYKAIOIUM SIBJICHUSM;

(opMupOBaHHE Hay4HOIO MHUPOBO33PEHMs KaK pe3yJbTaTa U3y4YEHHUs OCHOB
CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKHU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHHE NPEACTABICHUNA O POIAM (PU3MKK AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuei
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBSI3aHHBIX € (DU3UKOW, TMOJArOTOBKAa K
JanbHeieMy o0y4eHHUI0 B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX Lenei oOecredrBaeTCsl pelIeHHeM CIEeIyIoMMX 3a7ad B
npouecce U3yueHus Kypca GU3MKU Ha ypPOBHE CPEAHET0 0011ero o0pa3oBaHus:

npUOOpEeTeHNEe CUCTEMbI 3HAaHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HKY U JIE€MEHTHI acTPO(DU3HUKY;

(GopMupoBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JUIs1 OOBSICHEHUS
¢u3nyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MOBCEAHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IuYHbIX 3a7ad4 C SBHO 33JaHHOU
dusnyeckoil MoneNblo, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe
¢usnyeckoil Mojenu, aJeKBaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOTO XapaKTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M MPUHLMUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHHUS M IPOBEICHHUS
(¢u3nYeCKuX OSKCIEPUMEHTOB, aHaldM3a M HMHTEpOpeTauuud UHpopMalu,
OTIpEJIEJICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHME YCJIOBHMM ISl pa3BUTUS YMEHHMU MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOM JIESATEIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeccuoHaIbHOM AeSITENHHOCTH, CBI3AHHON
¢ (DUBUKOM.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrimyOn€HHBIA ypOBEHb
u3ydeHus yuyebHoro mpeamera «®Dusmka» Ha YpOBHE CpEAHETO OOMIEeTOo
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUIMMUCS, IUIAHUPYIOIIUMU IPOJOHKEHHE
00pa30BaHus MO CHEIUATHHOCTIM (PU3UKO-TEXHUIECKOTO TIPODHIIS.

Ha usyuenue ¢usuku (yriyOna€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennmaraempiii B mporpamMme 1o (U3MKe TMepedeHb JIaOOpaTOPHBIX W
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
pOBeNCHUsT J1A0OPATOPHBIX pPabOT M OMBITOB C YYETOM MHIUBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.

COJEPXAHUE OBYUYEHUA
10 KIIACC

Pa3znes 1. Hay4Hnblii MeTOA O3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalbHasd HayKa o npupojae. Hay4uHslid MeTO 1 MO3HAaHUS U
METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SABIICHUH.

DKCHEpUMEHT U TeOopusi B Mpoliecce Mo3HaHus npuponbl. Habnronenue u
HKCIIEPUMEHT B (DU3UKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOTOBbIE W IU(POBBIE
U3MEpUTEIIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CHCTEMBI).

[TorpemnocT  u3MepeHuii  GU3WYECKUX  BeIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHA).

MopnenupoBanue (HU3MUYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCoOJIIOTHO TBEPJOE TENO, UJAeadbHas KUIAKOCTb, HACAIbHBIM Ta3, TOYCUYHBIN
3apsn). 'unore3a. @U3nYECKuil 3aKOH, TPaHULIbl €ro npuMeHuMocTu. duznueckas
TEOpHsl.

Ponb m mecTto ¢usznku B GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUUECKON AEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3Mepenue cuibl TOKA W HANPSDKEHUS B LIENM MOCTOSSHHOTO TOKa IPH
MOMOIIY aHAJOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKkoMCTBO ¢ HHu@poBoi naboparopueit no ¢uszuke. [Ipumepsl nzmepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOIIY KOMIBIOTEPHBIX JATYHKOB.

Pa3znes 2. Mexanuka.



Tema 1. Kunemamuka.

Mexannueckoe aABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3aJ]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuaabHOM TOYKHU, €r0 MPOEKIMH HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienue, CKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHHUE MaTepuajbHOM TOUYKH, WUX TMPOEKIIMM Ha OCH CHCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU M UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnaieHus. JIBuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOPEHHS MaTepUabHON TOYKH OT BPEMEHU U UX TPAPUKH.

KpuBonuueintHoe  aBwkeHue. [IBUKeHHE  MaTepUAIIBHOM  TOYKH IO
OKPY)KHOCTH. YTJOBas W JUHEWHas CKOpocTh. Ilepmon u yacrora oOpaieHwus.
[leHTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTeNbHOE (TAHT€HUIUAIBHOE) U MOJIHOE
YCKOPEHUE MATEPUATIBHON TOUKHU.

TexHuyeckre yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CIUIOMETD,
JNBW)KCHUE CHaps0OB, LEMNHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpenayu,
CKOPOCTHBIE JTU(DTHI.

emoncmpayuu.

Mopenb cuCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CriocoObI HCClIeIOBAaHUS IBUKEHUN.

WnnmrocTpanust npeaenbHoro nepexo/ia i “3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUIN C UCIIOJIb30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3pesKEHHOM MTPOCTPAHCTRBE.

HabGmionenne ABMKEHHUS Teina, OpOIIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hamnpagiienre CKOpOCTH TP ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHI, CKOPOCTEH NBHKEHHUSI OJHOTO M TOTO e
T€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3yueHrie HEPAaBHOMEPHOTO ABUXKEHHUS C LENbIO ONpEEICHUS MTHOBEHHOM
CKOPOCTH.



N3mepeHue ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JIBU>KCHUU.

N3mepeHne  yCKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBaHO
UCIIOJIb30BaHue TP POBOI 1abOPATOPUH).

W3yuyenue nABWXKEHHS Tena, OpOIIEHHOro ToOpu3oHTanbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCUMOCTH MEXIY JalbHOCTHIO
MOJIETAa U HAYAJIbHOW CKOPOCTBIO TENA.

W3yyeHue NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOIYIJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUo/a OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[lepBriit 3akoH HproroHa. HMHepumanbHble cuctemsl otcuéra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHeprmanbHbie cUCTeMbl OTCuéTa (OmpeleeHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3unuu Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA JIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUsA. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON H
VHEPTHON MacCCBhI.

Cuna TspkecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckord IHUPOTHL. JIBHMXKEHUE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBuKymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TPEHHUSI CKOJBXKECHUS W CUJIA TPECHUS
nokosi. Koaddumment tpenus. Cuina CONpOTUBICHUS TPU ABUKCHUU Teia B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

Hasnenue. 'mapocratuyeckoe nasinenue. Cuiia Apxumena.

TexHUuecKHe YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIH IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.



CpaBHeHUE  pPAaBHOACHCTBYIOIIEH  MPUIOKEHHBIX K TeIly CWI C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUHUAIBHOM CHCTEME OTCUETA.

PaBeHCTBO CWJI, BO3HUKAIOUIMX B PE3YJIbTATE B3AaUMOJICUCTBUS TEI.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U MMAICHUU.

[{eHTpOoOEKHBIE MEXAHU3MBI.

CpaBHEeHME CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

W3mepeHne paBHOJEHCTBYIONIEH CHJI TIPH JBIXKCHHH OpyCKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka TrUIOTE3bI O HE3aBUCUMOCTH BpPEMEHU JBHKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
PE3UHOBOM 00pa3iie, OT uX JedopMaruu.

N3yueHne NBUKEHHSI CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON 4Yepes
NErKkuit OJIOK.

N3mepenue koddduiirieHTa TpeHUsI MO BEIWYUHE YIIIOBOro koddduimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBUxEHUsS OpycKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO2(pPULIMEHTOM TPEHHUS.

N3ydeHune IBUKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomtotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKECHHE
TBEpIOrOo Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHud. llnedo cuibl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpHOMY Teny. LleHTp TshkecTu Tena.

VYcioBusi paBHOBECHS TBEPAOTO Tea.

VYcroitunBoe, HeyCTOHYNBOE, OE3pa3IMYHOE PABHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelI€TYaThle KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBusi paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne ycCIIOBHM PaBHOBECHS TBEPIOTO TeENa, HMMEIOMIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITEWHOB M PACUET CHII yIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO TUIOIIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.



NmMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. L[eHTp mace
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

MMysibC CHITBI 1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

MoMeHT umIynbca MarepuanbHOM TOUkU. [IpeacraBienue o coxXpaHeHUH
MOMEHTA UMITYJIbCa B EHTPAIbHBIX MOJISX.

PaGota cuisl Ha MajnoM W Ha KOHEUYHOM mepeMmeunieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUU MaT€pUaIbHON TOUKH.

[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUIbl. lloTeHuManpHass >HEpPrus.
[ToTeHnmanbHass 3HEprus ynpyro aeopMUpOBaHHOW NpyxuHbL. [loTeHmanbHas
JHEpPrusl Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHuumanbHas 3Heprus
TeJa B TPABUTALIMOHHOM TI0JIe OJTHOPOJHOTO I1apa (BHYTpU U BHE mapa). Bropas
KOCMHMYECKasi CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

Csi3pb  pabOThl HEMOTEHUMAIbHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHEHHSI MEXaHUYECKOW JHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymM s UACaNbHOM JKHAKOCTH KakK CIEICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MTPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHbBKaXx.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHune sHepruu Tena Mpyu COBEPILIEHUU pabOThI.

B3anMHbIe TpeBpallleHUs] KUHETHUYECKONM M MOTEHUHAIBHOW SHEPruil NpH
JEMCTBUU HA TEJO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenue nMmimyibca Teia o TOpMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJEIU JJIEKTPOMOOWIIE UM MOIIHOCTH
CHJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.



N3MepeHne KHHETUYECKOW SHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHUS! TTOTEHIIMAILHON HEPTUU NPYKUHBI ¢ PaOOTON CHUIIBI
TPEHUSL.

Onpenenenue pabOThl CHIIbI TPEHUSI NPU ABMKEHHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyasipHas pU3MKa U TEPMOJAUHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckoil teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jluddysusa. bpoyHoBckoe aBuxkeHue. Xapaxrtep
JBWKEHHUSI M B3aMMOJECHCTBUS 4YacTHUL BelecrBa. MoAenu CTpOEHUs TIa3oB,
KUIKOCTEH U TBEPABIX T€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JTHX
mozaeneid. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BeriecTBa.
[TocrosinHas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temneparyp Llenbcusi.

Mopenb UI€aNbHOTO ra3a B MOJEKYJSIPHO-KUHETUYECKOW TEOPUH: YACTHUIIBI
ra3za JBM)KYTCsl XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOconoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCaTbHOM Ta3e C [OCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MeXIQy JaBJICHUEM M CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOT0 TEIJIOBOTO JBHXKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEM
KMHETUYECKOU SHEPruei MoCTynaTeIbHOI0 TEMIOBOrO IBUKEHUS €€ YaCTHII.

TexHu4Yeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoyYeHue HaHOMAaTEPUaoB.

Hemoncmpayuu.

Mopenu 1BUXKEHUS YaCTUL] BEUIECTBA.

Monens 6pOyHOBCKOTO JABUKEHHUS.

Buieoponuk ¢ 3anucho peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us xKUIKOCTEN.

Mogens onbita lTepha.

[IputsxeHne MONEKYJI.

Monenu KpUCTAUIMYECKHUX PEUIETOK.

Habnronenue u ucciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.



HccnenoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PAaBHOBECHS IIPU
TEII000MEHE MEXKy TOpsSYEH U XOJIOHOM BOJION.

N3yueHre H30TEPMHUYECKOr0 Iporecca (PEeKOMEHJOBAHO MCIOJIb30BAHUE
1 dpoBoit TabopaTopun).

N3ydeHne n30X0pHOTo Mmpouecca.

N3ydenne n3006apHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM Jis
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpeHHKE napaMeTpshl. [lapameTpsl
TEPMOAUHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHUS BEIMYHMH, OMHCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoamHamuku. (CaMONnpou3BOJIbHASA — peslakcaius
TEPMOJIMHAMHUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Monens uICAUIBHONO Ta3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUI:
ypaBHeHHe MenpeneeBa—KianeiipoHa U BbIpaX€HUE AJII BHYTPEHHEN SHEPTUU.
VY cli0BUSI TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasg KOHUEHTPAIUs YaCTHUI], BBICOKHE
TeMneparypsl. BolpaxkeHue 11 BHyTPEHHEN SHEPrUUA OJTHOATOMHOTO HJAECATbHOIO
rasa.

KBaszucratuyeckue u HECTATUUECKHUE TTPOLIECCHI.

DneMeHTapHasi pabota B TepMouHaMuKe. Beruucienue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Temmonepenaya  kKak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEpIuu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KouBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonmnuectBo Temiorel. TemnoéMKOCTh Tena. YAeabHas W MOJApHas
TETUIOEMKOCTH BEWIECTBA. YpaBHEHHE Maliepa. YenbHas TEIUIOTa CrOpaHMs
tormBa. Pacuér KkomuuecTBa TEIIOTHI mOpu Temionepenade. I[lonstue 06
aaumabaTHOM TIpoIiecce.

[lepBpii1 3aKkOH TepMoAMHAMUKHU. BHyTpenHsis osHeprus. KomnuuecTBo
TEIJIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJIMHAMHYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKH [IJI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs aanadara. AGCOMOTHAS TeMIeparypa.

BTopoii 3akoH TEpMOJMHAMHMKHA IS HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXKHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tea K 6osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTs NpUpOJHBIX MPOILECCOB.

[TpuHummne! gectBus TernoBbix MamuH. KIT/I.



Maxkcumansroe 3nauenue KITJI. [{ukn Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCITOJIb30BAHUS TEIUIOBBIX ABUrarenei. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHn4eckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: XOJIOIWIbHUK,
KOHJUITMOHED, NU3CNbHBIA W KapOIOpPATOPHBIA JBUTATENd, TapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOILIIUBA JJIs
BBIPAOOTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUH.

Jemoncmpayuu.

H3meHeHune TemMmneparypsl pu ainadaTHIeCKOM PaCIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

CrocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aqnadaTHOro nNpouecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATENEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPaKmMuKym.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanne mponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aqnadaTHOro nNpouecca.

N3ydeHne B3aMMOCBSA3U SHEPTHH MEXMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Aepecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanusa. VcnmapeHue W KumneHue. YJeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpllieHHble W HEHachlllleHHble TMapbl. KadyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH M JABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO T1apa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3yxa. AOCOMIOTHAS U OTHOCUTENbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. I[lmaBneHne W Kpuctainuzauus. YJelbHas TEIIoTa ILJIaBJICHUS.
CyOnumarnus.

Hedopmanuu tBEpOro Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmarmii.

TeroBoe pacuupeHue XUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacumpenrue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MPUYHNHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTUH B (PA30BBIX MMEPEXOIaX.

VYpaBHeHue TErIoBoro 0aisaHca.



[ToBepxHocTtHoe HaTspKeHHE. Kod(ppuimeHT mOBEpPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBiienus. J{aBneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyJia Jlamaca.

TexHndeckne yCTpOWCTBA M TEXHOJIOTUYECKHE IMPOLECCHI:  KHUJKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacurpeHue.

CBoliCcTBa HACBIIIEHHBIX TTAPOB.

Kunenune. Kunenue npu noHM>XEHHOM J1aBJICHUM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

KanunnspHsie siBICHUS.

Moaenvu HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0Obl U3MEpeHHUs! BJIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS] KPUCTAIIMYECKOTO BEUIECTBA.

Buner negopmanuii.

HabGmronenue manbix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yAenbHOM TEMIOTHI I1aBIEHUS JIb/IA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX [IAPOB.

W3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEILICHUH.

N3mepenue kodhduimenTa NoBEpXHOCTHOTO HATSIKEHHUS.

N3mepenune moayns FOura.

HccnenoBanre 3aBUCUMOCTH  Jedopmalid  pe3nHOBOro obpasma OoT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. JjaekTpoauHaMH KA.

Tema 1. dnekmpuueckoe noJe.

DJieKkTpu3alms Tea U €€ NpOosABJICHUs. DIEKTpuueckuid 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsiAoB. [IpOBOAHWKHM, MAUABIEKTPUKU U MOJYINPOBOJIHHUKH.
DJIEMEHTApHBIN JJNEKTPUUECKUM 3apsii. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsza.

B3aumoperictBue 3apsioB. Toueunbie 3apsibl. 3akoH KyroHa.

DiekTpuueckoe nose. Ero neiicTeue Ha 3JIEKTPUYECKUAE 3apsbl.

Hampsok€HHocTh  nekTpuueckoro  mnosisa.  [IpoOusiid  3apsa.  Jlunuwm
HaIpPsHKEHHOCTH SJIEKTPUUECKOTO 1Mojsl. OJHOPOIHOE IEKTPUUYECKOE TOJIE.



[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOTO IONs. Pa3HOCTH NOTEHIMANIOB U
HarnpspbkeHue. [loTeHnumanbHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMaN ANEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJSA U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOrOo 1Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOHOTO).

[IpuHIUI CYyNIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMepHO 3apspkeHHOUM cdepnl. Ilone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEUYHOM IUIOCKOCTU. KapTuHBI JMHUI HANpsyKEHHOCTH 3TUX MOJEH H
DKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATopa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

JIBr>KeHHe 3apssKEHHOW YaCTUIBI B OJJHOPOAHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: DIEKTPOCKOII,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOPOB,
KOHJIeHCcaTopkl, reneparop Ban ne ['paada.

emoncmpayuu.

Y CTpOUCTBO 1 MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DIIeKTpocTaTHIeCcKas 3aIuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U JUIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOT0 KOHIEHCATOopa.

3apszika 1 pa3psKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OneHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJI.

HabGnronenue npeBpaiieHus SHEPTUH 3apsSHKEHHOTO KOHASHCATOpa B SHEPTUIO
W3JIyYEHUsl CBETOAMO/IA.

N3yueHne npoTekaHus TOKa B LENH, COAEPKaIIel KOHIEHCATOP.



Pacnpenenenue pa3HoOCTH MIOTEHIMAJIOB (HampsiKeHus) pu
MOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuii mox.

Cuna Toka. IlocTosIHHBIN TOK.

VYca0BUsA CylIeCTBOBAaHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akoH OMa 14 ydacTKa Lemu.

DIIEKTPUYECKOE CONIPOTHBIICHHE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJTHOPOJHOrO IPOBOJHHMKA OT €ro JUIMHbI W IUIOIIAJM MOIEPEYHOrO0 CEYEHUS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnepoBaTenpHOE, NapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOAHUKOB.
Pacuét pa3BeTBNEHHBIX 3ekTpuueckux ueneil. [Ipasuna Kupxrodga.

Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbLAEISEMas Ha
pe3ucrope.

OJIC m BHYTpEeHHEE COIPOTHUBIICHHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJJIEKTpUYECKOM 1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampikanue.

KonaeHcaTop B nenu nocTOSHHOIO TOKA.

TexHu4yeckre yCTpOCTBA W TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKON IHEPTUU.

emoncmpayuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKAa OT HAMpPSDKEHHS IS PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTUBJICHUS] HUUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHHUS IPU TOCTOSIHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

CrnocoObl coelMHeHNsI UICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXY MOJIOCAMH MCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccenenoBanne CMENIAHHOTO COEUHEHHS PE3UCTOPOB.

N3mepeHne yaebHOr0 CONPOTUBIIEHUS TPOBOIHUKOB.



HccnenoBanre 3aBUCMMOCTH CHIJIBL TOKA OT HANPSKEHUS JJIS  JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C raapBaHUYECKOro 3JIEMEHTa OT BPEMEHHM
pU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTU MOTEHLIHMAIOB MEXKAY IMOJHOCAMU HCTOYHUKA TOKA
OT CHWJIBI TOKA B LIETIN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ pa3nuunvix cpeoax.

DJIeKTpUYECKasi MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAIJIOB. 3aBUCHMOCTb COINPOTUBIECHHUS METAIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuUecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKWU. CobcTBeHHas U pUMecHast MIPOBOJAUMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1onynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS JTHUCCOLMALIMSL.
OnekTponus. 3akoHbl Papajes 1 JIEKTPOIu3a.

DNeKTpuuecKuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECAaMOCTOATEIbHBIN
paspsia. PaznuyHble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: Ta3opaspsiiHbIC
JaMIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3uCcTOp, (POTOAMOM, CBETOAWOJ, TajdbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA ATIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHUMOCTh COPOTHUBJIEHUSI METAJIJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsbI AnekTposin3a Papajes.

HckpoBon pa3psia ¥ MPOBOJAUMOCTb BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSS TIPOBOJIUMOCTD THOJIA.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habnronenue a5ekTposunsa.

N3mepenue 3apsiaa OTHOBAIICHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Du3nyYecKril MPAKTHKYM.



Crioco0b! n3MepeHus: GU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3NYECKUX BEIHYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHnEe  KOCBEHHBIX HW3MEPEHHW, HCCIEHOBAaHUW  3aBUCHMOCTEU
¢u3nyecKux BEIMYUH, NPOBEpPKa IMpPENJOKEHHBIX THUMOTe3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUYECKHH  DKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYMY).

Me:xnpeamMeTHble CBS3M.

Wzyuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10  kmacce
OCYULIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemnvie nonamus, C64A3aHHbIE C U3YUCHUEM MEMO006 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (DaKT, rumoresa, (pU3MUecKas BEIWUYMHA, 3aKOH,
TEOpHsl, HAONIOJEHUE, 3KCIEPUMEHT, MOJECIMPOBAHHUE, MOJEIb, HW3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: pelnieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKIMS,
napabona, runepoosna, ux rpaguku u cBoiicTBa. TpuronoMmerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 UX IPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBUKEHUE B XKUBOW Npupoae, audpdys3us, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIeH cpeabl,
yTHWIM3auusl OMOOPraHMYECKOro TOIUIMBA JUIL  BBIPAOOTKH  «TEIJIOBO» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KAIMJUIAPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOECHUE aTOMOB W MOJIEKYJ,
MOJIb BEIIEeCTBa, MOJISIpHAsE Macca, MOJyYeHHE HaHOMAaTepuaoB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M ra3oB, XKUIAKUE KPUCTAJUIbI, JIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS] JUCCOLMALIMS, TAIbBAHUKA, 3JIEKTPOHHAS
MUKPOCKOIIHS.

T'eocpagpua: BnaxxHoCcTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUSI B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryaTble KOHCTPYKLMH), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYIHE), ABUIaTE]b BHYTPEHHETO
cropanusi, napoBas TypOUHa, OBITOBOM XOJOJIUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEpPUAIOB, U
HAHOTEXHOJOTHH, 3JEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, OJYTPOBOIHUKOBbIE TPUOOPHI, rabBaHUKA.



11 KIIACC

Pa3znen 4. JiaexkTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumonencTBie MOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHuTHOM HWHAyKuuH. I[IpuHUMO Cynepno3unuu
MArHUTHBIX NOJIEW. JINHUY MarHUTHOU MHIYKLIUU.

MarnuTHoe 1moJie MPOBOAHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYb. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cunbl JlopeHria.

MarnauTHoe nose B Bemectse. PeppoMarHeTUKy, napa- U JUaMarHeTHKH.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: NPUMEHECHUE

MTOCTOSIHHBIX MarHHMTOB, AJIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOABUTATENL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
emoncmpayuu.

KaptnHa  7OuMHMA  MHAYKOAM  MAarHUTHOTO  MOJISI  TOJOCOBOTO U
ITOJKOBOOOPA3HOIO IMMOCTOSSHHBIX MAarHUTOB.

KapTuHa nuHUN MarHuTHOM UHAYKUIMH TOJIS JUTMHHOTO MPSIMOTO IMTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaGmroienre nBukeHus mydyka 3JICKTPOHOB B MAarHUTHOM I10JI€.

[Tpuniun JIEHCTBUS AJIEKTPOU3MEPUTETHHOTO npudopa
MAarHUTORJIEKTPUUECKONU CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomeol, RPAKMUKYM.

HMccnenoBanue MarHMTHOI'O MOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MAarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl Amnepa.

N3yyeHue 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHMS CUJIbI AMIIepa.

Tema 5. InekmpomazcHumnan uHOYKYUAL.

SIBiieHUE DJIEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOMN
uaaykiuuu. OJC uHAaykuuu. 3aKoH 3JIEKTpOMAarHuTHOW wuHAykiuu Papanes.
Buxpesoe anekrpuueckoe none. Toku DPyko.

OJIC uHAYKUMU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.



[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTH B I1I€NHM IOCTOSHHOI'O TOKA.
SBnenue camonnaykuuu. I1C caMOUHAYKINH.

DHeprus MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TIOJIE.

TexHudeckre yCTpOMCTBA M TEXHOJOTHYECKHE IPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOM/I, 3aIlIUTa OT JICKTPU3ALMHU TEJ NIPU ABUKCHUN B MArHUTHOM T0JIE
3eMIn.

Jemoncmpayuu.

HaGmroienne siBjeHUs 3JIeKTPOMArHUTHOW HHIYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHIAYKIIMU OT CKOPOCTH H3MEHEHUS
MarHUTHOT'O ITOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHOW) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenoanne 3aucumoctd IJIC caMOMHIYKIIMKM OT CKOPOCTH HM3MEHEHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, RPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne HHAYKIIUM BUXPEBOTO MArHUTHOT'O TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIAH.

COopka MoJIenu JIEKTPOMArHuTHOT'O FreHepaTopa.

Pa3znea 5. KosieOaHnus u BOJIHBI.

Tema 1. Mexanuueckue Ko1ebdanus.

KonebarensHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonndeckue kosebanus. KuneMarnueckoe W JTUHAMHYECKOE OIHMCaHHME.
DHEpreTuuecKkoe ONMMcaHue (3aKOH COXpaHEHUsS MEXaHW4YeCKoW sHepruu). BeiBon
JMHAMHUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 MX DHEPreTUYECKOro U
KUHEMaTHYECKOTO OIMCAHUS.

Ammumatyna u ¢daza kosneOanuid. CBsI3b aMIUIUTYAbl KOJEOAHWNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KoJIeOaHHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuog u uactora kosnebanuid. Ilepuon manbix CBOOOJHBIX KoJieOaHUI
MaTreMaTU4ecKoro wasiTHuka. Ilepuoa cBOOOJHBIX KoOj€OaHUN MPYKUHHOTO
MasTHHUKA.

[TonsaTue o 3aryxarmmux KoiaebaHusx. BeiHyX/1eHHBIC KoeOaHus. Pe3oHanc.
Pe3onancHast kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOICOAHHS.

TexHUYeCKre yCTPOMCTBA M TEXHOJOTHYECKUE MPOIIECChl: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.



Hemoncmpayuu.

3anuck K01e0aTeIbHOTO ABUKECHHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT
AMIUTUTY JIbI.

HccnenoBanue 3aTyxarmmux KojleOaHuii 1 3aBUCUMOCTH MEPHO/ia CBOOOIHBIX
KOJI€OaHHI OT COMPOTUBIICHUSI.

HccnenoBanne konebaHuUM Tpy3a Ha MACCUBHOM TMPYKHHE C LEIbIO
dbopMHpoBaHUs MPEACTABICHUHN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPTUU MPU KOJIeOaHUSAX rpy3a Ha MPYKUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmonenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

W3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUH HUTSHOTO MU MPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS Tella B X07le KOJIeOaHU Ha YIIPYTOM IO/IBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY /bl 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYXICHHBIX KOJIEOAHUN.

Tema 2. dnekmpomaznumnsle KoaedaAHUA.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
uaealbHOM KoJiebaTenbHOM KOoHType. Popmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsija KOHAEHcaTopa C aMIUIUTYAO CHUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUU B HJI€aTHbHOM K0JIeOaTeIbHOM KOHTYE.

3aryxaromue JIEKTPOMAarHUTHBIE KoJsie0aHusl. BbIHyX1I€HHBIE
3JIEKTPOMATHUTHBIE KOJIEOaHUSI.

[lepemenHbli TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIUTYIHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS] TMPU Pa3iIudHON (popme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycouJlanbHbli TEPEMEHHBIA TOK. Pe3ucTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B II€MU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHnc HanpsoKeHHI.

Wneanbuslii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU NIPU NIPOU3BOACTBE 3JIeKTpodHepruu. Kynberypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MTOBCETHEBHOMN KU3HU.

TexHHuecKre YCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTPONepe1ay.

Hemoncmpayuu.



CB0OOIHBIE 2IIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTb 4aCTOThI CBOOOHBIX KOJIEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUN.

Mopens 3J1IeKTpOMarHuTHOTO TeHEPaTopa.

Briny>k1IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJAEHCATOp B LIENU NEPEMEHHOIO
TOKA.

Pe3sonanc mnpu mnocienoBaTebHOM COEAMHEHUH PE3UCTOpPA, KAaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoicTBO ¥ IPUHIINAM ISUCTBUS TpaHcpopmaTopa.

Mopenb JIMHUY 3JIEKTPONEPEIAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

Nzyuenue Tpancopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HabnroaeHune 31eKTpOMarHuTHOIO PE30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUSA HMX pacnpoctpaneHus. llomepeuHbie u
MPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKMX BOJH: OTpaXEHHE, NpeIoMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoOE 3arpsi3HEHHUE OKPYKAIOLIEH CPEbI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTanus BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJispu3anus, uarepdepeHus u qudpaxius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBA3M U TeIEeBUACHU. Paqrookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH CpEebl.

TexHuyeckre yCTpPOMCTBA M MNPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tene@on, CBY-neus,
YJIBTPAa3BYKOBasl TNArHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.



Koneo6mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenne naTepdepennnn u qudpakiinn MEXaHUIECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KoJIeOaHUH.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMIICHUE, TOIspu3aIs, udpakius, nHTephepeHITHs.

Oo6napyxeHue HHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacipoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHON cpene. Jlyu cera.
ToYeuHbIN UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi ceta. IlocTtpoenue n3oOpaxeHuil B
10cKoM 3epkane. Chepuueckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENbHBIN MOKa3aTeb npesioMiieHus. [IoCTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJIH INPU IMEPEXOJAE MOHOXPOMATHYECKOTO CBETA
yepes3 rpaHully paszesna AByX ONTHYECKUX CPEN.

Xon nmydeit B mpusme. [ucnepcusi cBera. ClOXHBI cOCTaB 0€JIOr0 CBETa.
LIBer.

[TonHOe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa MmojiHOro BHYTPEHHETO
OTpPaKECHHS.

ColOuparomiue u pacceuBaroniue JUH3bL. ToHkas nauH3a. DOKyCHOE
paccTOsSiHUE M ONTUYECKass CHUJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPacCTOSIHUSI TOHKOM c(epuyecKol JMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
MOKA3aTeNs MPETOMIICHUSL.

dopMyJia TOHKOM JMH3bL. Y BEJIMYEHUE, JABAEMOE JIUH30U.

Xona Jy4a, MPOUIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoi ocu. IlocTpoeHne wu3zo0pakeHUW TOYKM M OTpE3Ka MpsSMOU B
CcOOMpAIONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.



BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOJEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEPEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepnl KilacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpaknumonnas pemérka. YciaoBHe HaOMIOACHUA
[JIABHBIX ~MAaKCHMyMOB TIpM [AaJ€HUM MOHOXPOMATHYECKOI'O CBE€Ta Ha
TUQPPAKIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
NEPUCKOII, (poToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OITUKH, BOJIOKOHHAsI ONITHKA, TU(PpaKIIMOHHAs pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIICHNs CBETA.

HabmroneHue moiaHoro BHyTPEHHET0 OTpaskeHusl. MoJiesib CBETOBO/IA.

HccnenoBaHnne XoJa CBETOBBIX IIyYKOB 4Yepe3  INIOCKONApAJLIENIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue cBOWCTB H300pakKeHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Hab6mronenne naTepdepeHInM CBETA.

Habmronenue 1BeTOB TOHKUX IIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nuppakiuoOHHON PEIIETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

Habmronenue nonsipuzanuu cBera.

[TpumeHeHue noaapoua0B ISl U3YUCHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomuol, npaKkmukKym.

N3mepeHne nokasaTesis peaoMIIEHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne (poKyCHOTro pacCTOSIHHS pacCEUBAOIINX JTUH3.

[Tonmyyenune n300paxxeHusi B CUCTEME U3 IUTIOCKOTO 3€pKaJia U JIMH3BI.

[Tonmyuenne n300pakeHusl B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, vHTEpPEepeHnn 1 MoJIsipru3aliii CBeTa.

W3ydeHne noyspru3alry CBETA, OTPAKEHHOTO OT IMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue uaTepdepeHIny Ja3epHOro N3TyUeHUs Ha IBYX HIEIsX.

HaGmonenne nucnepcun.



HabGmonenne u uccienoBanme qudpaKiimOHHOTO CIIEKTpa.

N3mepenue JIMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJMOJA MPU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znen 6. OcHOBBI CIeHUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIacCM4Yeckon  mexanuku.  [locTynarsl
CHEUHUATIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOpa3zoBanust  JlopeHiia.
YcnoBue npruMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIBl. JDHEPIrus
MTOKOS.

TexHu4yeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

YyeHnueckuit IKCIepuMeEHT, J1a00paTopHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTHI] (IO
(doTorpagusiM TPEKOB 3apSKEHHBIX YACTUL] B MATHUTHOM I10JI€).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60ino60it oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIy4YeHHE (MU3JIydeHUE aOCOIMIOTHO YEPHOTO Tela).
3akon cmemenna Buna. ' unore3a [lnanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (OTOHA.

®oroaddext. Onwitel A. I'. CtoneroBa. 3akonbl hoTodPdexra. YpaBHEHHE
OunmTeHa 1 Gorodddekra. «KpacHas rpanuia» dhotorddexra.

JlaBnenne cBeta (B UYaCTHOCTH, JIaBJieHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIOTHO OTpakarollyto moBepxHocTh). OmnbiTel 1. H.
Jlebenena.

BousiHoBBIE cBOMCTBaA "yacTull. Bosabsl ne bponns. yimHa BonHb! 1e bpoiis u
pasMepbl 00NacTH JIOKaIM3AlMU JBWXKYyIIEWcss dactuibl. KopmyckynspHo-
BOJTHOBOM Ayanu3M. Jludpakius 371eKTPOHOB Ha KpUCTAILIAX.

Crneunduka ndmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAEIEHHOCTEM
['eitzenOepra.

TexHu4yeckre YCTPONCTBA U TEXHOJOTMYECKHE MPOLIECCHl: CIIEKTPOMETD,
dboTornemMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAUOI.

Jemoncmpayuu.

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeTHETro (GoTodddekra.



HccnenoBanne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

CBeToamnon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

HccnenoBanue GpoTope3ucTopa.

N3mepenue nocrostHHoM [1nanka Ha ocHOBe uccienoBanus Gporoaddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIENOBAHHUIO CTpOoeHUs aroMma. [lnmaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnoimienre HOTOHOB MPHU MEPEX0/ie aToMa
C OJTHOTO YPOBHsI DHEPI'UU HA IPYIrOM.

Bunsl ciektpoB. CrieKTp YpOBHEM 3HEPTUH aTOMA BOJOPOAA.

CnoHTaHHOE M BBIHYXJEHHOE U3JydyeHue cBerta. Jlazep.

TexHuyeckne yCTpoOHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopna.

HabGmroneHre TMHEHYATBIX CIIEKTPOB.

YcTpoicTBO U AelCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

OmnpejenieHue JUIMHBI BOJIHBI JJa3€PHOT0 U3TyUCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HabGmronenue nuHeyaToro CrexTpa.

HccnenoBanue CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U U3MEpPEHHE
noctosiHHOM Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u 31eMEeHMAPHLIX YACHMUY,.

Hyxnonnast mogens snpa IeiizenOepra—lBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacman. ['amma-u3nydenue.

3aKkoH pPaJMOAKTUBHOTO pacmajga. PagmoakTWBHBIE H30TOMNBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IyueHHs. BiusHUE paMOaKTUBHOCTH Ha >KUBBIC
opranu3Mebl. EcrecTBeHHbIi PoH n3nmydenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl sapa.

Anepusie peakuuu. Jlenenue u cuHtes saep. Anepunie peaktopsl. [IpobaemMbl
yIOpaBIseMOr0 TEPMOSIIEPHOTO CHUHTE3a. ODKOJIOTUYECKUE aCIEKThl pPa3BUTHS
AIEPHOUN IHEPTETUKHU.

Mertoasl perucTpalvy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YaCTHII.



@OyHIaMEHTaJIbHbIE B3aUMOJECUCTBHS. bapuoHbl, ME30HBI U JIENTOHBL.
[Ipencrasnenne o CtangapTHOU Mozenu. KBapk-riatooHHas MOAENb aIpOHOB.

®usuka 3a npeaenamu CrangaptHod Mojenu. TéMHas marepus U TEMHas
DHEPTHUS.

EnuncTBO u3nveckoii KapTHHBI MUDPA.

TexHuyeckue yCTpOMCTBAa U TEXHOJIOTMYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Oransl pa3BUTHS aCTPOHOMUU. [IpUKIIaHOE B MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKUA i1 OOBICHEHHS] TMPUPOJIBI
KOCMUYECKUX 00BEKTOB.

Meroapsl acTpOHOMHMYECKHX HccieqoBaHU. COBpEMEHHBIE ONTHUYECKHE
TEJECKOMBI, PaJAHOTEIECKONbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Buna 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUJIUMOE
JIBUKECHHE.

Conneynas cucrema.

Comnuue. ConHeunasi akTUBHOCTb. MIcTouHUK 3Heprun CosHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CeKTpaJbHbIN KJIacC —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIaBHOM MOCJIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOItonMK CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxkenne n nBuxkenue CoaHna B
lNanaxktuke. Tunel ramaktuk. Pagunoranaktvku u kBa3zapsl. YEpHBIE ABIPHI B SApax
TaJIaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacimrtabHas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnsie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus.

HabGmronenus 3B€3qHOr0 Heba HEBOOPYKEHHBIM I1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIs1 ONpEeTICHUs MOJOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3ausi CeBEepHOro MOJylIapus U SPKUe
3BE3/IBL.



HaGmonenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaAKTUKYM.

Crioco0b1 n3MepeHus: GU3NIECKUX BEITUYHH C UCIOJIB30BAHUEM aHAIOTOBBIX
U TU(GPOBBIX U3MEPHUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTENbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OueHka rpaHul] NOTPEIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEHOBAHUWM  3aBUCUMOCTEU
(u3MYECKUX BEIMYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp W3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasluenax «YUYEHHYECKHMH  DKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.

O6o001IeHne U cucTemMaTu3alus CoJep KaHus pa3zieloB Kypca «MexaHukay,
«MonexynsipHas Qu3nka U TEpMOAMHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHBD, «OCHOBBI CIELHAJIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUBUKNY.

Ponpr ¢u3uku u acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUpPA, 3HAUYEHUE OMMUCATEIbHOM,
CUCTEeMATU3UPYIOIIEeH, OOBSICHUTEIPHOW H  MPOTHOCTHUYECKOW  (DyHKIIHIA
busnyeckoit Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H.

WUzyuenue «kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonaAmMuUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHBIH (akT, rumore3a, (pusmueckas BETWUYHHA, 3aKOH,
Teopusi, HaONIOJCHHE, DSKCHEPHUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENIHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1a00paTOPHS.

Mamemamuka: peuIeHWE CUCTEMBl YpaBHEHHW. TpPUTOHOMETpHUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX IMPOEKIMM HA OCHU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37MeMeHTAapHBIX (GYyHKIUNA. [IpusHaku NOMOOMS TPEYTrONHHUKOB,
OTIpEJICJICHHE TIOIAIU TUIOCKUX (PUryp u oobéma Ted.

Buonozua: >nekrpuyeckue SBIEHUS B JKUBOW MNpUpOJE, KoJieOaTelbHbIE
JBWKEHUS B JKUBOW MPHUPOAE, OIKOJOTMYECKHUE PHUCKH IIpU IPOU3BOACTBE
JJIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHME  OKPYJKAIOLIEH  CPEnbl,



yJIbTPa3BYKOBasg AUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
npUpoe.

Xumusa: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAINIMYECKAsI CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEIIETKH, CHEKTPaATbHbIN
aHaJIN3.

T'eocpaghusn: wmarHuTHBIE TMONIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
dboTochEMKa 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIEKTPOABUTATENL SIKOOU, T€HEepaTop MEPEeMEHHOTO TOKAa, MHAYKIMOHHAs TEYb,
JMHUU 3JEKTponepeaay, 31eKTPOABUTaTeb, paiap, paAUONPUEMHUK, TEIEBU30D,
anteHHa, Tteiedon, CBU-meub, yiabTpPa3ByKOBas IUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHHKHY, siJIepHAst SHEPreTHKa U IKOJIOTUUECKUE aCIIeKThl €€ pa3BUTHSL.

INIAHNPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS yueOHoro mnpeamera «Duzuka»
JOJKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBA, PACUIMPEHHE >KHU3HEHHOTO
ONBITA W OMBITA ACATEIBHOCTH B IPOLECCE pealn3alyuyd OCHOBHBIX HAIIPABJICHUHN
BOCIIUTATEJILHOW EATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUSA:

e Cc(OPMUPOBAHHOCTh  TIPaXJAHCKOW  MO3MIMH  OOydYaloIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOIIECTBA;

e IMPHUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JTIEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTU COBMECTHYIO JACATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:



e chOpMUPOBAHHOCTH POCCUHCKOM rPaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e copMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBE/ICHNUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUECHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YuCle B AEATEIbHOCTU YUEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOWYUBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO PUMUECKON HAYKE.
TPYJ0BOI0 BOCTIUTAHMS:

e HHTEpEC K pa3nu4HbIM chepaM MpopecCHOHAIBHON JAESTENHHOCTH, B TOM
YHUClIe€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiien mpodeccun u peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUUIaHbI;

e TOTOBHOCTh MU CHOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpPA30BAHUIO B
007acTH (U3UKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJIOTUYECKOT0 BOCIIUTAHMSA:

e chOpPMUPOBAHHOCTh KOJIOTHYECKOU KYJIBTYpPbl, OCO3HaHUE T100aTbHOTO
XapakTepa SKOJOTUUECKUX MPoOeM;

e IUIAHUPOBAHHWE M OCYIIECTBJICHHE JICMCTBUM B OKpYXalIIEW cpeAe Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

e pACIIUPEHHE OMNbITA AEATEIBHOCTH SKOJIOTMYECKOW HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (hU3BHUKE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e chOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

e OCO3HaHWE IICHHOCTH HAYYHOHU JEATEIIbHOCTH, TOTOBHOCTH B MpOILIECCEe
M3yueHUs] (PU3MKK OCYLIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEeTbHOCTh UHIUBUYATILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJornueckue aeiMcTBus:
e CaMOCTOSITENBHO (QOPMYJIHMPOBATH U  aKTyaJU3UpoOBaTh MpoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;



ONpPENEHATh LENU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH HUX
JNOCTHXKECHUS,

BBISBISITh 3aKOHOMEPHOCTM UM MPOTUBOPEYUS B paccMaTpUBAEMbIX
(U3UYECKUX SIBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOLTUXCSA
MAaTe€pUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTb, OLIEHUBAaTbh COOTBETCTBUE
PE3YIBTATOB LIEJISIM, OLICHUBATh PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSX pealbHOro,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KM3HEHHBIX MPOOJIeM.

Ba3oBble ucciienoBareabcKkue 1eCTBUSA:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3HYECcKOi HayKH;

BJIAJCTh HaBbIKAMH  YYCOHO-HMCCIICI0BATEIBCKON u MIPOEKTHOMN
JESTENbHOCTU B 00JacTH (PU3UMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pelleHusl 3aj1ad  (U3n4ecKoro
COJIep>KaHusl, IPUMEHECHUIO Pa3JIMYHbIX METOJIOB MMO3HAHUS;

BJIQJIETh BUJAAMU JACSATEILHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPE0OPa30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YICOHBIX
CUTyallUsiX, B TOM YHCIIEe MPHU CO3[aHUU YYEOHBIX MPOEKTOB B 00JIacTU
busuKy;

BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Yy €€ pEelIeHUs, HaXOAUThb AapPryMEHThl  JJis
J0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAJM3UPOBATh TIOJYUYEHHBICE B XOJI€ pELICHUs] 3aJlauyd pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa30BaTEIBHOMN
JESATeTLHOCTU, B TOM YHWCJIE TIPU U3YUYCHUH (PU3HUKH;

J1aBaTh OLICHKY HOBBIM CUTYyallsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHHUS TO0 (QU3NKE B MPAKTUYECKYIO OOJaCTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTAaTh HOBBIC UJICH, MIPE/IIaraTh OPUTMHAIIBHBIC MTOX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:



BJIa/IETh HABbIKAMHU MOJydyeHUs MH(pOpMaluuu (PU3HUECKOrO COJEpKaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3alUI0 M HHTEPHpPETALMI0 MHPOPMAlUU Pa3IUYHBIX
BUJIOB U (hOPM TIpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpelncTBa HH(OPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMM B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJIEHuEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKA O€30MaCHOCTU, TUTHEHBbI, PECYypCcOCOEpeKeHUs, MPAaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KaHUS B pa3IMUHBIX (opMaTrax ¢
y4€éTOM Ha3HayeHWsT WH(POpMalUUMU M ILEJIEBOM ayAUTOPUH, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YAJTU3ALINH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (GU3UKA U BO BHEYPOYHOU
TSI TENbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(DJIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUYaIbHON paOOThI;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX ACUCTBHUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;

NpUHUMATh I COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH M
KOOPJIMHUPOBATh JIEUCTBUS TIO €€ JOCTHXKEHHUIO: COCTaBIATh IIJIaH
JCUCTBHIA, pacTIpeIeNIATh POJIU C yUETOM MHEHHI YYaCTHUKOB, 00CYX/IaTh
pe3yJbTaThl COBMECTHOM pabOTHI,

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXKIOTO yJ4aCTHWKA KOMAaHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OIEHWBATh HJEU C TIO3UIIMH HOBH3HBI,
OpPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEJIEHUE B Pa3IMUHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHe,  OBITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



CaMOCTOSITEJIBHO ~ OCYILIECTBIIATH  ITO3HABATEJIBHYIO  JESATENIBHOCTH B
o0nacTi (GU3MKK W aCTPOHOMUH, BBISABJIATH NPOOJIEMBbI, CTaBUTh U
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEJIHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHUS MPAKTHUYECKOW paboThl ¢ y4ETOM UMEIOUINXCS
PECYypCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclmMpATh  paMKM  y4yeOHOro mpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

7ieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMH B 00J1acTU
(U3KMKHK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOHb, SMOIHUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBHI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISIM;

BJIQJICTh HABBIKAMM [O3HABATEIBHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB H
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pedIIeKCUu Il OLEHKH CUTyalluH, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKCHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTHX MpPU aHAJIW3€ PE3YJIbTaTOB
NeSATCIBHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTBl JPYIMX NPU AHAIN3€ pPE3yIbTaTOB
JESATCIBbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OITUOKH.

B mporecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI TIO
bu3nMke Ui YpOBHSA CpeaHero oomero oOpa3oBaHus y 0O0yyarolmuxcs

COBEpPIIICHCTBYETCS OMOIMOHATEHBIH WHTEIIICKT, MIPEIOJIAr AFOIIAN
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

OMOIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOIIMOHAIILHOM cephl, OBITh YBEPESHHBIM B ce0e;



CaMOPETyJIUPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
AMOIIMOHATLHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yClexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JAEHCTBOBAaTh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

AMIIATUM, BKJIIOYAKOIIEH CHOCOOHOCTh TOHUMATh SMOILMOHAIBHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh  BBICTpauBaTh
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITH WHTEPEC U
paspeiatbh KOHMIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI

K xoHmy oOydenuss B 10 knacce npeaMeTHble pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCS YMEHUI:

MIOHUMATh POJb (U3HKA B OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHYECKOM cdepax NeaTeTbHOCTH
4eJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUpa,
3HAYEHUE OIHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  QU3MUECKOW TEOpUM — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJMHAMHUKH, pOJib (HU3MUECKON Teopuu B
dbopMHUpOBaHUU MIPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUS TPUMEHUMOCTH MOJene (u3anyeckux Tel u
MpOLIECCOB (SIBJIGHUI): HWHEpIHUaNbHAs CHUCTEMa OTCYETa, aOCONIOTHO
TBEPJOE TENO, MaTepuajibHasg TOYKa, PAaBHOYCKOPEHHOE JBUKECHUE,
cBOOOJHOE TMajeHue, abCOMOTHO ympyras jaedopmaius, aOCONIOTHO
ynpyroe 1 abCoJIIOTHO HEYNIPYTroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUAKOCTH
U TBEPAOro (KPUCTATMYECKOT0) Tela, UACabHbIN ra3, TOUCUHBIN 3apsj,
OJIHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

pa3nuyaTh yCIOBUS (TpaHUIBl, O00JACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTaIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh M OOBACHIATH MEXAHUYECKUE IMPOLIECCHl U  SBIICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHHS U 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OPMYIJIbI KHHEMATHKH PaBHOYCKOPEHHOTO
JABW)KEHUS, TpeoOpazoBaHusi lanunes A CKOPOCTH U TEpEMEIICHUs,



3akOHbl HbIOTOHA, TPUHIUN  OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHECHHSI UMITYJIbCa U MEXaHUYECKOM
SHEPIuH, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPruu,
YCIOBUSI paBHOBecHUs] TBEPJOro Tejia), MOpU HTOM HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (U3MUECKUX 3aKOHOB: TTpeoOpa3zoBanuii [ anuies, BTOporo
U TpPEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUA HMIYJbCa U
MEXaHUYECKON YHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCTOJb3Ys
ocHoBHble TmoNOKeHHs MKT © 3akoHBI MOJEKYISpHOW (UBUKU U
TEePMOJVHAMUKHA (CBS3b JABJIICHUSA WJCAIBHOIO Tra3a Cco CpeaHen
KMHETUYECKOM DHEPrUed TEeIUIOBOTO JBMXKEHUSI M KOHIIEHTpAlMEH ero
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHUHETUYECKON
SHEPryeu TEIJIOBOrO JBUKEHUS €r0 YaCTHIl, CBA3b JIABJIEHUS UACATBHOTO
raza ¢ KOHIIEHTpalMel MOJIEKYJ M €ro TeMIIEpaTypor, YpaBHEHHE
MenneneeBa—Kianeipona, T€pBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPAHEHMS PHEPIHMU B TEIUIOBBIX MPOIECCax), IPU ITOM HCIIOIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kianeipona;

aHAMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SIBICHHS, MCIOIb3YS
OCHOBHBIC TIOJIOKCHHUS M 3aKOHBI DJICKTPOAMHAMHUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMATbHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBasl yCJIOBHUs NPUMEHMMOCTH 3akoHa Kynona, a
TAaK)K€ TMPAKTUYECKU BaXKHbIC COOTHOIICHMS: 3aKOHbI OMa JJIs ydacTka
HenyM W JUId 3aMKHYTOM BJIEKTPUYECKOW 1enu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroda, 3akonsl dapanes A1 371€KTpon3a);

OMUCKHIBATh (PU3UUECKUE TPOIECChl M SIBJICHUS, HWCIOJb3Yysl BEIUYUHBI:
MEPEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJN, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TOTCHUHUAJIbHAS SHEPrUs, KUHETHYECKAS
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CWIbl, HEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TKECTH, CHiIa YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena c 3emiéil BONMM3M €€ MOBEPXHOCTH,
HEprusi ynpyroil aedopmanuud MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoJIFOTHAsI TeMmIepaTypa Teja, pabora B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPIusl MJCATBHOTO OJHOATOMHOTO Trasza, pabdoTa HJeaJbHOIO Tasa,
OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TtemmoBoro
JBUTATENS; JIEKTPUUECKOE MOJIE, HANPSIKEHHOCTD AJIEKTPUUYECKOTO MO,
HANpPsDKEHHOCTh TOJISI TOYEYHOrO 3aps/a WM 3apssKEeHHOro Iapa B



BAKYyM€ M B JMDJIEKTPUKE, IOTEHIMAT 3SJIEKTPOCTATUYECKOrO TIOJI,
pPa3HOCTh  MOTEHIMANOB, JJEKTPOABIKYIIAs CUja, CWiIa  TOKa,
HaNnpsHKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, CONMPOTHUBIICHUE Y4YacTKa LIENU C MOCJIEAOBATEIIBHBIM M
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS 3JIEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUIA:
MEXAaHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YacTUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], IJIaBJIEHUE U KPUCTAJUIM3allKsl, HAIIPABJIECHHOCTh
TeIUIoNEepeaauu, IEKTpU3alus TeJ, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTH
3apsHKEHHOTO MTPOBOJIHUKA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BEIUUHHBI OT
APYrol €  UCHOJB30BAHUEM  NPSAMBIX  HW3MEPEHHH, INIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpOBaTh pe3yJbTaThl MOIYyYEHHOMN
3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BUJE TpapuKOB C Y4ETOM
aOCOJIFOTHBIX MOTPENTHOCTEN U3MEPEHNUH, JIeJIaTh BBIBOABI MO pe3yJibTaTamM
WCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAJIBHBIA METOJl M3MEPEHUs, OIEHHWBATh A0COJIOTHBIC H
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bl: MIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATh
MOJyYEHHBIE pEe3yJbTaTbl M JEJaTh BBIBOJ O CTaTyCe MPENIOKECHHON
TUIIOTE3bI;

coOr01aTh TIpaBmiIa 0€30MacCHOTO TPY/a NPH MPOBEJACHUU MCCIEIOBAHUN
B paMKax y4ye0HOTrO OJKCIEpUMEHTa, TMpakTUKymMa U  y4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCHOJIb30BAaHUEM
W3MEPUTETHHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYA0BAHUS;

peliaTte pacyETHBIE 3aJadyd C SBHO 3aJJAHHOM M HESBHO 3aJaHHOU
bu3nYecKoil MOJIENIBIO: Ha OCHOBAaHWU aHaju3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJENM, OTBedarolel TpeOoBaHMUSIM 3a/auu,
NPUMEHITh  (POPMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThl
(U3MYECKNX TEOpUl MpPHU HCMOJIB30BAaHUM MATEMaTHYECKHX METO0B
pELIeHUs 3a]1a4, IPOBOAUTH PACUYETHI HA OCHOBAHUY UMEIOLIMXCS JAHHBIX,
AHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
YYETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemniath KadeCTBEHHBIC 3ajaud, TpeOyromue TPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3JeNoB Kypca PU3MKH, a TAKKE UHTETPAIMN 3HAHUN U3 JIPYTUX



MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PacCyXJACHUM ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHLUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOILIECCOB OKPYKAIOILIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIEHUBAThH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
JEeSTENbHOCTH 4YEJIOBEKA, CBS3aHHOW € (PU3MYECKUMM TMpoIleccamu, C
MO3ULIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palluOHATHLHOM
MPUPOIONOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHUIM
HAayKl M TEXHOJOTHM Uil JaJbHEHIIEro Pa3BUTHS YEJIOBEUECKOIO
00I11eCTBA;

MPUMEHSTh pa3iuyHble CrOcOoObl paboThl ¢ MHpOpPMaNUEH (PU3UUECKOTrO
COJIEp)KaHUSI C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, IPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUH JUISI TOMCKA, NEpepadOTKU M MpPEAbSIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAINH, CTPYKTYPHUPOBAHUS M MHTEPIIPETAIINH
uHboOpMaIK, TOJIYYECHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHANIM3UPOBATh  MOJIy4aeMyr0 HMHGOpMAnUI0O U OLICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MPOSIBIIATH OpraHU3alMOHHBIE U MO3HABATEIIbHbBIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHWUW B TIpoliecce
BBITIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpyNIE€ C HCIOJIHEHUEM pPa3jIUYHbIX COLMAIBHBIX pOJEH,
IJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAILHO PacHpeAcisiTh AESTEIbHOCTD
B HECTaHAAPTHBIX CHUTYallMsIX, aICKBATHO OLIEHUBATh BKJIAJ KaXXIOro W3
YYaCTHUKOB TPYMIIBI B pEIIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodheccuoHanbHOM AeATENbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIs.

K xonmy oOydenuss B Il knacce npeaMeTHbIC pPe3yibTaThl Ha YIIyOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCS YMEHUI:

NOHMMAaTh pPOJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKON cepax NesATeIbHOCTH YeI0BEKa, POib U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHMHE MHUpA, POJb ACTPOHOMHUHU B
MPAKTUYECKOM  JEATEIBbHOCTH 4YEJIOBEKA M JalbHEWIIEM Hay4dHO-



TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKON (YHKIUN (U3NUECKOW Teopuu —
ANEKTPOJUHAMUKH, CIEHHUATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢busuku, pons (uznuecKoil Teopuu B (HOPMUPOBAHUU MPEACTABICHUHI O
buznyeckoil kKapTuHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSL NPUMEHHUMOCTH MOJene (Qu3ndeckux Ten u
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE JIIEKTPUYECKOE M OJIHOPOJIHOE
MarHUTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHNs, MaTEMaTUUECKU MasITHUK,
WJICAIBHBIN TPYXKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIeOaTeNnbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiJjpa U
KBAaHTOBOW MOJIEJIN CBETA;

paznuyarh ycloOBUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTaJbHBIX 3aKOHOB H
OTPaHUYECHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIC TMPOIECCHl U SIBIICHUS,
UCIIOJIb3ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBI DJIEKTPOAMHAMUKU H
CHEUalbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUSA
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAJIbHOW  TEOPHUH
OTHOCUTEJIbHOCTH DUHIITEITHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHUS, UCTIOJIb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OUWHINTEHHA IS
dotosrdexra, mepBpli W BTOpOW mocTynarel bopa, mnpuHIUN
COOTHOIIIEHUSI HeomnpeaenéHHocTedl [elizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCE U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl U SIBJICHUS, HCIOIb3YysS BEITUYUHBI:
HaAMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIAN 3JIEKTPOCTATUYECKOTO
MOJI, Pa3HOCTh MOTEHLUUAJIOB, JJIEKTPOJABMKYILAS CHIIA, WHIYKLIHS
MarHMTHOTO TMOJIsl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOUHIYKIHMH, SHEPruUsi MAarHUTHOTO MOJs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IIOJHAs >SHEpPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3aps A1pa, JHEPTHSI CBA3U SA1pa;

OOBSICHATH ~ OCOOEGHHOCTH  TPOTEKaHUS  (UINYECKUX  SBICHUM:
AJNIEKTPOMArHUTHAsI MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTEp(EepEHIIHS



BOJIH, Judpakuus, JOUCHEpCcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
dbotoanekTpudecknii 3pdext (dhororddekr), ampda- u Oerta-pacmaabl
Aaaep, raMMa-u3iaydeHue saep, (U3NYecKue MPUHIUMBI CIEKTPaIbHOTO
aHanm3a u paboTHI Jla3epa;

OTIPEAETATh HAMPABICHHWE WHIAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHia,

CTpOUTH U300paKeHne, Co3aBaEMOE MIIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUHUTHIBATH €TO XaPAKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE TMOHSATHS, TEOPUH U
3aKOHBI JIJI1 aHalim3a ©W  OOBSACHEHHS (U3UYSCKUX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE3JaX, B 3BE3NHBIX CHCTEMaX, B MEKIaIaKTUUYECKOM
cpelie; IBUKEHUs HeOeCHBIX TeJ, BOJIOLNHU 3BE3N U Beenennoii;
NPOBOANTh HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIMYMH C
UCTIONB30BAaHUEM TPSMBIX HM3MEPEHHH, TMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEPEeHUH, JenaTh  BBIBOJABI 10  pe3yibTaraM
UCCIICIOBAHMS,

NPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PU3MUECKHX BEIHYMH, MHPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJl M3MEPEHUs, OIEHHWBATh A0COJIOTHBIC H
OTHOCHUTEJBHBIC MOTPEUTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOANTH OMBITHI IO TMPOBEPKE MPEIIOKEHHON THIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJyYEHHBIE Pe3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpeaoKeHHOU
TUIIOTE3bI;

OTKCHIBATH METOJIbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh TpaBuiia O€30MacHOTO TPyia MpU MPOBEACHUH HCCIETOBaHUI
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHo-
UCCIIEIOBATENILCKOM M TMPOEKTHON JEATENbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BaAHUS;

pemats pacuy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUecKol MOJEeNbl0: Ha OCHOBAaHWM aHajdu3a YCJIOBHUS BbIOMpAThH
dusznyeckne MOJeNnu, OTBEYAIOIIWE TPEOOBAHUAM 3aJaud, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOpUi
0Py  HUCIOJIb30BAaHUM MaTeMaTHYEeCKUX METOJOB pEIICHUs  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUYETOM TMOTYYCHHBIX
pe3yJbTaToB;



pelaTh KayeCTBEHHbIE 3a/ayd, TpeOyloulre MNPUMEHEHHUs 3HAHUN U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKE UHTErpaluy 3HAHUNW U3 IPYTuX
NPEJIMETOB €CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCy>XJIEHUI ¢ ONOPOIl HA U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX yCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOIUTH TMPUMEPHl BKIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M IMPOU3BOACTBEHHON
NESTENbHOCTH YEJOBEKa, CBSA3aHHOW € (PU3MYECKUMHM TMpoIleccamMu, C
MO3ULUNA 3KOJOTMYECKON 0€301aCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
IPUPOJIOTIONB30BAaHUH, 4 TAK)KE€ Pa3yMHOM HCIOJB30BAaHUU JOCTHIKEHHUN
HAyKM M TEXHOJOTMH JUId JajlbHEHIIEro pa3BUTUS YEJIOBEUYECKOIO
00IIIeCTBA;

NPUMEHSATh Pa3IudHble CIOCOObI PabOThl ¢ MHpOpMALHUEH (PU3UYECKOTrO
COJIEP)KaHUSI C MCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTMM JJI TOUCKA, MepepadOTKU U MNpeAbsBICHUS Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIINN
uHbOpMaIlMU, TOJYYEHHOW U3 Pa3NUYHBIX HCTOYHHKOB, KPUTHUECKU
aHaM3UpOBaTh  MOJy4yaeMylo  HMH(OpMalMiO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLnY;

MIPOSIBIISITH OpraHHU3aIMOHHBIC " MO3HaBaTEIIbHbIC YMCHHS
CaMOCTOSATEJILHOTO ~ NPHOOPETeHHMs] HOBBIX 3HAHMM B Ipolecce
BBITIOJTHEHMSI POCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyMIE C HCIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATh PadOTy TPYyNIbl, PALIMOHATIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIICHMBATH BKJIAJ] KaXJOTrO U3
YYaCTHUKOB TPYIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

NPOSBIISATE MOTUBALMIO K OyAyiiei mpodeccnoHanbHOM AeSITENbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPHIIAL.
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33 Arperatnble cocTosiHus BemecTBa. DazoBbie 14

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

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

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

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [{OK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [{OK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MepPEXObl
Uroro no pazaeny

Pasnea 4. JIEKTPOJAUHAMUKA

4.1 DNeKTpUYECcKoe 1oJie
4.2 IToCTOsIHHBIN 2IEKTPUYECKHNA TOK
43 Toku B pa3nuyHbIX cpeaax

Uroro no pazgeny

Pazzen 5. ®U3UUECKHUN MPAKTUKYM

5.1 Pu3HYECKU IPAKTUKYM
Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

49

24

24

54

16

16

10

170

16

16

https://m.edsoo.ru/f16b68d7

Bbub6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

Bbub6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJAUHAMUKA

1.1 MaruauTtHoe 110s1€e

1.2 DneKTpoMarHuTHasi MHAYKIUS

Utoro no pazneny

Paznea 2. KOJIEBAHUSA 1 BOJTHbBI

2.1 MexaHndeckue Kojieoanus

2.2 DNeKTPOMAarHUTHBIE KOJICOAHHUS

)3 MexaHu4ecKue 1 AJIeKTPOMAarHUTHBIE
' BOJTHBI

24 Onruka

Hroro no paszneny

KoanuyecTBO 4acoB

Bcero

14

13

27

10

15

10

25

60

KoHTpoJbHbIe
padoThbI

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO

Hroro no paszneny

5

1

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.eds00.ru/39859¢ef1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bubmuoreka [JOK
https://m.edsoo.ru/39859¢f1

Bbu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1



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

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJIHOBOU Ayain3m 15

4.2 dusuka atoma 5

43 dusrKa aTOMHOTO AApa ¥ dJIEMEHTAPHBIX
' YaCTHIL

Hroro no paszneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12

Uroro no pazgeny 12

Paznen 6. PUSHUECKHIA TPAKTUKYM

6.1 PuU3nYECKUl MPAKTUKYM 16 16

Uroro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaruzanus u 00001IeHue
MPEIMETHOTO COJEPIKAHMS U OIbITa

7.1 i 15
JeSTEIbHOCTH, IPUOOPETEHHOTO NIPU
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME 170 4 16

Bbu6moreka [JOK
https://m.edsoo.ru/39859¢f1

Bbu6mmoreka [JOK
https://m.edsoo.ru/39859%¢f1

Bbub6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [{OK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

®usnka — pyHAaMeHTaIbHas HAyKa O
pupojIe

HayuHblii MeTOJ1 TO3HAHUS K METOBI
UCCIIEeIOBaHUS (PU3NIECKUX SIBICHUIN
DKCIEPUMEHT U TEOPHS B MPOLIECCE
nmo3HaHus mpupoael. Habmroaenune u
AKCIIEPUMEHT B (hU3HKE

CriocoOb1 n3MepeHus: GPU3NIECKUX

BEINYNH

AOCOIIIOTHAS ¥ OTHOCHTEIbHAS

MOTrpeIIHOCTHU H3MCpCHHfI (1)I/I3I/I‘-ICCKI/IX

BEINYNH

MopenupoBanue B pusuke. Ponb n
MecTo (pu3nku B GOpMUPOBAHUU

COBPEMEHHOW HAYYHOU KapTUHBI MUpA,

B IIPAKTUYECKOU EATEIbHOCTH JIIOAEH

Mexanuueckoe asmxenue. Cucrema
orcueta. OTHOCUTEIBLHOCTh
MEXaHHYEeCKOTOo ABrkeHus. [Ipsamas u
oOparHas 3a/1a4il MEXaHUKU

Paanyc-BekTop MatepuaibHON TOYKH,

KoanuyecTBo 4acoB

Bcero

KoHuTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/lbeef346

bu6mmorexa [IOK
https://m.edsoo.ru/3a7{de29

bu6mmorexa [IOK
https://m.edsoo.ru/34¢49931

bu6nuoreka [JOK
https://m.edsoo.ru/ca2def03

bu6nmmoreka [JOK
https://m.edsoo.ru/7f18fda3

bu6mmorexa [IOK
https://m.edsoo.ru/eabbded 1

bu6mmorexa [IOK
https://m.edsoo.ru/e9a52{02

bu6mmorexa [IOK


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

16

€TI0 MPOCKIKUN HAa OCU KOOpAMWHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IMPOCKIMU HA OCU KOOpAUHAT

PaBHOMEpHOE nIpsIMOIIMHEHOE
nBuxenue. ['papuyeckoe onvcanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

CrnosxeHue nepemMeIieHnii 1 CKOPOCTEM.
Pemenne 3anau

HepaBHOMepHOE IBUKEHUE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMOnMHENHOE IBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IIPSIMOJIMHEMHOTO ABM>KEHHUS C
MIOCTOSIHHBIM YCKOPEHHEM

CBoOoaHOe majieHre. Y CKopeHue
CcBOOOIHOTO MajeHMs. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX TpapuKu

JIBr>KeHMe Tesia, OpOIIEHHOTO MO
YTJIOM K TOPU30HTY

KpuBonunelinoe nBuxeHue. /[BrxkeHne
10 OKPYKHOCTH. YTJIOBasl U JJMHEWHAs
ckopocTtsb. [lepron u yacrora.
[{eHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHUe

Kontponbnas paboTa mo teme

https://m.edsoo.ru/30a108a5

bu6mmoreka [IOK
https://m.edso0.ru/89ba7190

bu6nuoreka [JOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [IOK
https://m.edso0.ru/a99549a7

bu6nmoreka [JOK
https://m.edso00.ru/b7560bbf

bu6mmorexa [IOK
https://m.edsoo0.ru/f738109¢

bu6mmorexa [IOK
https://m.edsoo.ru/71cbb4f5

bu6mmorexa [IOK
https://m.edsoo.ru/331961be

bu6mmorexa [IOK
https://m.edsoo.ru/1242{32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

17

18

19

20

21

22

23

24

25

26

"Kunnematnka"

IIepBb1it 3ak0oH HproToHa.
NHepuuanpHble CUCTEMBI OTCUETA.
[Tpunuun otHocuTenbHOCTH ["anumnes.
HeunepuuanbHblie cucTeMbl 0TCUETA

Cuna. PaBHOA€EHCTBYIOIIAs CHIIA.
Bropoii 3akoH HeroToHa. Macca

B3aumoneiicteue ten. Tperuii 3akoH
Hrrotona

[Tpuntun cynepmno3uiuu cui. Pemenue
3a/1a4 Ha TPUMEHEHNE 3aKOHOB
Hrrotona

3aKOH BCEMHUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTh TPABUTALMOHHON U
WHEPTHOM MacChl

Cuta TSDKeCTH U YyCKOPEHHUE
CBOOOIHOTO ITaJECHUA

JIBrokeHre HeOeCHBIX Te U UX
UCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYecKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyrocru. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cui
TpeHus. J[BuxkeHue B )KUAKOCTH U Tase ¢
Y4E€TOM CHJIbI COIPOTUBIIEHUS CPEIbI

Hasnenue. ['napocraruueckoe
napienune. Cuiia Apxumena

bubmuorexa [JOK
https://m.edsoo.ru/5a9¢4a64

bu6nmoreka [IOK
https://m.edsoo.ru/141d3837

bu6mmorexa [IOK
https://m.edsoo.ru/57dba505

bu6mmoreka [IOK
https://m.edsoo.ru/bdf997fb

bubmmoreka [JOK
https://m.edsoo.ru/9aba2b0a

bu6nmmoreka [JOK
https://m.edso0.ru/22757£26

bu6mmorexa [IOK
https://m.edsoo.ru/1 1abfa0a

bu6mmorexa [IOK
https://m.edsoo.ru/0ac2cd84

bu6mmorexa [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2¢b29676

bu6mmorexa [IOK
https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

27

28

29

30

31

32

33

34

35

36

AOGCOJIFOTHO TBEPJIOE TEJIO.
[ToctynaTesibHOE M BpaliaTeabHOe
JBUKCHHE TBEPIOTO Tela

MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1meuo cusl

CnoxxeHue cuil, IPUIOKEHHBIX K
TBepaoMy Tely. LleHTp TskecTu Tena.
VYcoBus paBHOBECHS TBEPIOTO TEIIA.
Bunel paBHoBecus

Pemenue 3amau

KonTponbhas padbota no teme
"Muunamuka. CTaTuka TBep0ro Tema"

Nmnynbc MaTepuanbHOM TOUYKH,

CUCTCMbI MaTCPHUAJIBHBIX TOYCK. HCHTp

MacCC CUCTCMbI MaTCPUAJIbHBIX TOYCK.
TeopeMa O JIBMKCHHU LICHTPA MAacCC

I/IMHyJ'IBC CUJIbl © UIBMCHCHHUC UMITYJIbCa

Tena. 3aKoH COXpaHCHHA UMITYJIbCA.
PeakTtuBHOE ABHXKEHHE

MoOMEHT uMITyJIbCca MaTepuaIbHON
touku. [IpeacraBnenue o coxpaHeHun
MOMEHTA UMITyJIbCa B IEHTPATbHBIX
MOJISAX

Pemenune 3agau

PaboTa criibpl Ha MaJIOM H Ha KOHEYHOM

nepemelteHun. I'papuueckoe

bu6mmorexa [IOK
bu6mmorexa [IOK
https://m.edsoo.1ru/2b95d57¢

bu6mmoreka [IOK
https://m.edsoo.ru/653d3459

bu6nuoreka [JOK
https://m.edsoo.ru/9aa79a7d

bu6nuoreka [JOK
https://m.edsoo.ru/dclcaac0Q

bubmmoreka [JOK
https://m.edsoo.ru/9f5a574c

bu6nmoreka [JOK
https://m.edso0.ru/4bb8294b

bu6mmorexa [IOK
https://m.edsoo.ru/13f0a221

bu6mmorexa [IOK
https://m.edsoo.ru/d6532eb9

bu6mmorexa [IOK
https://m.edsoo.ru/f7706d63

bu6mmorexa [IOK
https://m.eds00.1ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

37

38

39

40

41

42

43

44

45

MpeACTaBICHUE paOOThI CHJIBI.
MoOnIHOCTE CHIIBI

Kunerngeckas aneprus. Teopema 06
W3MEHEHUH KHHETHYECKOW YHEPTUHU
MaTepuaibHOU TOUKU

[ToTreHumanbHbpIe U HEIIOTEHIUATIbHBIC
cuisl. [lorennmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTb

Tperbs kocmuueckast ckopocTb. CBA3b
paboThI HEMOTEHIIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTrUn

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHysum U1 uacaIbHON
KUIKOCTU

KoHnTtponbHas padoTa mo teme "3aKoHbI
COXpaHEHUs B MexaHUKe"

PazBuTue npencraBieHuii 0 npupoie
temnoTbl. OcHoBHBIE noJioxkeHust MKT.
Huddysus. bpoyHoBckoe nBmkeHne
CtpoeHue ra3000pa3HbIX, KUIAKUX U
TBEPJBIX Te. XapaKTep IBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

Macca u pa3Mepsl MOJIEKYT (ATOMOB).
KOJII/I‘IGCTBO BEIICCTBA. HOCTOHHHaSI
ABoraapo

Temneparypa. TernnoBoe paBHOBeCHE.

bu6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

bu6nuoreka [JOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bu6nmoreka [JOK
https://m.edsoo.ru/f30{43b6

bu6mmorexa [IOK
https://m.edsoo.ru/474e7c4a

bu6mmoreka [IOK
https://m.edsoo.ru/b0a4445f

bubmmoreka [JOK
https://m.edsoo.ru/c44d02e2

bubmuoreka [JOK
https://m.edsoo.ru/c5b72ab7

bubmmoreka [JOK


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
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48

49

50

51

52

53

54

55

56

57

IlIkana Ienbcus

Pemenue 3agau

Wneanpubiii ras. 'a3oBbie 3aKOHEI

VYpaBnenue Menaeneera-Knanerpona.
Pemenue 3agau

AOGconoTHas TeMIieparypa. 3aKoH
JanbpToHa

W3omporneccsl B ueaabHOM rase ¢
MTOCTOSIHHBIM KOJINYECTBOM BEIIECTBA
I'padmuueckoe npencraBieHne
M30MPOLECCOB: U30TEPMa, U30X0Pa,
n3obapa

OcHoBHoOe ypaBHeHHe MKT

Penrenue 3amau

CBsi3b a0CONIOTHON TeMIepaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON dHEpruen
MIOCTYIATEJILHOTO TETJIOBOTO JBUKEHUS
e€ "acTuil

O06001IeHrEe ¥ cucTeEMaTU3alus 3HAHUI
o teme "OcuoBel MKT"

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepMOJII/IHaMI/I‘-IeCKaSI CHUCTCMA. 3a,I[aHI/IC

https://m.eds00.ru/0070d493
bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5s

bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12¢328

bu6nuoreka [JOK
https://m.edsoo.ru/14e02d1f

bu6mmorexa [IOK
https://m.eds00.ru/68878d51

bu6mmorexa [IOK
https://m.edsoo.ru/1344327b

bu6mmorexa [{OK
https://m.edsoo.ru/c8094721

bu6mmorexa [IOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6mmorexa [IOK
https://m.edsoo.ru/09d12fd8

bubmuoreka [JOK
https://m.edsoo.ru/13adad59

bubmuoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
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59

60

61

62

63

64

65

BHEIIHUX ycyoBui st T/l cucteMsl.
BHemnue v BHyTpeHHHE TapaMETPBI.
[Tapamerpsl T/] cucTemsl Kak cpeaHue
3HAYEHUS BEJIIMYUH, ONUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoJsibHas penakcanus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Monenb uIeajJIbHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUS
MPUMEHUMOCTHU ATOM MOJIETH

VYpaBHenne Meneneena-Kianelipona u
BBIPAKCHUE JUJI1 BHYTPEHHEN SHEPIrUU

BripakeHue 1151 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'0 WJI€AIBHOTO Ta3a.
KBa3ucrtatnueckue u HecTaTHYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B
TepMoanHaMuKe. Borancnenue padboThl
no rpaduKy mnporecca Ha pV-
JuarpaMMe

Tennonepenaya Kak cnocod U3MEHEHUs
BHyTpeHHel sneprun T/l cuctemsr 6e3
COBepILIEHHs pabOThI

KonBekuus, TemonpoBOIHOCTb,
W3JTy4YCHUE

KomnyectBo Temnortel. TemioéMKOCTb
TeJa. Y IeIbHas U MOJISIpHas

https://m.edsoo.ru/5f8d38a3

bu6mmorexa [IOK
https://m.edsoo.ru/8ec51210

bu6mmoreka [IOK
https://m.eds00.1ru/29355001

bubmuoreka [JOK
https://m.edsoo.ru/bal178d0

bu6nmoreka [JOK
https://m.edsoo.ru/ac5cacl5

bu6nmoreka [JOK
https://m.edsoo.ru/741d5738

bu6mmorexa [IOK
https://m.edsoo.ru/3d734561

bu6mmorexa [IOK
https://m.edsoo.ru/157b54cd

bubmmoreka [JOK
https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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TEILUIOEMKOCTH BeEIIeCTBa. Y AeabHast
TEIJIOTa CTOPAHMSI TOTLJIMBA

Pacuér konuyecTBa TEIUIOTHI IpU
TeruIonepeaye

[TonsTre 06 aquabaTHOM mporiecce.
[IepBrlii 3aKOH TEPMOAUHAMUKHU

KonnyecTBo TemioTs! u paboTta Kak
MEpbl U3MEHEHUS! BHYTPEHHEN YHEPTUU
T cuctemsl

BTopoii 3ak0H TepMOJIMHAMUKY 11
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTtumocTh
MPUPOAHBIX MPOIIECCOB

[TpuHIUITBEI AEACTBUS TEIIIOBBIX
mamuH. KITJ]

MaxkcumansHoe 3Hauenue KITJ. [k
Kapno

Pemenue 3amau

DKOJOTHYECKHE aCTeKThI
WCIOJIb30BAHUS TETUIOBBIX ABUTATEICH.
TenoBoe 3arpsi3HEHUE OKpY KarOIIEN
Cpelibl

Pemenue 3amau

O06o0061IeHre U crucTeMaTu3alys 3HaHU!
o teme "Tepmonunamuka. TennoBbie
MaIuHbI"

bu6nuoreka [JOK
https://m.edsoo.ru/1db5ad4e

bu6nmmoreka [IOK
https://m.eds00.ru/d8098824

bu6mmorexa [IOK
https://m.edsoo.ru/b047alcd

bu6mmorexa [IOK
https://m.edsoo.ru/c6f41464

bubmuoreka [JOK
https://m.edsoo.ru/2e¢945513

bu6nmmoreka [JOK
https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
https://m.edsoo.ru/b3efal8b

bubmmoreka [JOK
https://m.edsoo.ru/9867aaa7

bubmmoreka [JOK
https://m.edsoo.ru/c8c70432

bu6mmorexa [IOK
https://m.eds00.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonTponbhas pabota no teme | 1 bubnuorexa [JOK
"Tepmonunamuka. TernoBbie MalIvHb" https://m.edsoo.ru/1b6e26¢5
[Tapoobpa3zoBaHue 1 KOHICHCAIIHSI.

bu6mmoreka [IOK
Hcnapenue u kunenue. Y aenbHas 1

https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3OBaHMs
HaceimieHHbIe ¥ HEHACHIIICHHBIE MApPhI.
KauectBenHast 3aBUCUMOCTH TUIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO 1Mapa OT

bu6mmoreka [IOK
TEMIIEPATyPhl, HX HE3aBUCUMOCTH OT 1

https://m.edsoo.ru/f5¢17d02

00BbEMa HACHIIIECHHOTO TIapa.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHHUS OT
JaBIICHUSI B KHJIKOCTH

79

80

BrnaxxHocTs BO3ayxa. AGCONIOTHAS U bubnmoreka [JOK
OTHOCHUTEIbHAS BJIAKHOCTD https://m.edso00.ru/30ebbb79
bu6nuoreka [JOK

P
CILICHHE 3a1a4 https://m.edsoo.ru/18¢95ff3

TBépnoe Teno. Kpucrammueckue u

amopdHbIe Tena. AHU30TPOIHS CBOWCTB 1 bubmmorexa LIOK
p ’ P https://m.edsoo.ru/20a88a03
KpHCTAJJIOB
[1naBneHue u KpucTamU3anus.
VaenpHas TEINIOTA MIaBJIEHUS 1 Bubmorexa ITOK
A ) https://m.edsoo.ru/6ee91e9f
CyO6mumarust

Hedopmaruu TBEpAOTO TENA.

bubnuoreka IOK
Pactsokenne u cxxarue. Cnur. Monynb 1 &

https://m.edsoo.ru/dalaabl0

FOwnra. Ilpenen ynpyrux aedopmanunit
TermnoBoe pacipeHne KUAKOCTEN U

TBEPABIX TEJ. AHTAPMOHU3M TEILJIOBBIX 1
Kosie0aHui YacTHuIl BEIIeCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7baSedf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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[IpeobpazoBanue 3Hepruu B (Ha30BBIX
nepexoaax

ypaBHeHI/IC TEIUIOBOro OanaHca

Pemrenue 3anau

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmnsapueie siBinenus. JlaBnenue noq
UCKPUBJICHHON IIOBEPXHOCTBIO
xuakoctu. Gopmyiia Jlamnaca

O000111eHIE U CUCTEMATU3aIUs 3HAHUH
1o TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie epexoab”

KonTponbhas padbota no teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
da3zoBbIe IEPEXOABI"

DnexTpu3alys el U e€ IPOosSBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTpUIECKuX 3apsaoB. [IpoBogHIKH,
AUBJICKTPUKHU U MMOJTYITPOBOAHUKHU

DneMEeHTapHBINA MIEKTPUUIECKUH 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO
3apsana

B3aumonencraue 3apsanos. Toueunbie
3apsaasbl. 3akoH Kynona

Pemenue 3amau

bu6mmorexa [IOK
https://m.eds00.1ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab1521fb

bu6mmorexa [IOK
https://m.edsoo.ru/8ab7{40d

bu6mmorexa [IOK
https://m.edsoo.ru/b42f1197

bub6mmorexa [IOK
https://m.edsoo.ru/0b52575¢

bubmuoreka [JOK
https://m.edsoo.ru/7dc2a739

bubmmoreka [JOK
https://m.edsoo.ru/laff445f

bubmuoreka [JOK
https://m.edsoo.ru/f49afd24

bu6mmorexa [IOK
https://m.edso00.ru/445b7746

bu6mmorexa [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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101

102
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DnekTpuyeckoe nojie. Ero neiictBue Ha
AIEKTPUIECKUE 3aPsi]IbI

Hanpssx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpoGHbIii 3apsa. Jlunuu
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO ITOJIS.
OmHOPOJHOE NEKTPUIECKOE T10JIE

TloTeHMaaILHOCTH
3JIEKTPOCTATUYECKOTO NoJid. Pa3HOCTH
MOTEHIINAJIOB U HAIPSKEHUE

IloTenunanbHast SHEPTUA 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. IToTenunan
QJICKTPOCTATUYCCKOI'O MOJIA

CBs13p HaNPsSHYKEHHOCTHU NOJISA U
Pa3HOCTHU ITOTEHIUAJIOB JUIS
3JIEKTPOCTATUYECKOTO OIS
[TpuHIUI Cynepno3uumn
NEKTPUYECKUX MTOJIEN

Pemrenue 3agau

[Tone Toueunoro 3apsana. [Tone
pPaBHOMEPHO 3apsKEHHOU chepsl
ITosie paBHOMEPHO 3apsKEHHOTO 1O
00béMy mapa. [Tome paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MITOCKOCTH

HpOBO,I[HI/IKI/I B JICKTPOCTATUICCKOM
moise. YcioBue PAaBHOBCCHA 3aps/10B

JIMBIEKTPUKY U TTOTYITPOBOAHUKY B
ANEKTPOCTATUYECKOM I10JI€

bu6mmorexa [IOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [IOK
https://m.edsoo.ru/3dac6957

bubmuoreka [JOK
https://m.edsoo.ru/80021447

bu6mmoreka [IOK
https://m.edsoo.ru/af5fa389

bu6mmorexa [IOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka [IOK
https://m.edsoo.ru/5a582263

bu6nuoreka [JOK
https://m.edsoo.ru/b297b5¢3

bubmuoreka [JOK
https://m.edsoo.ru/f7a665¢ee

bu6mmorexa [IOK
https://m.edsoo.ru/32405eab

bu6mmorexa [IOK
https://m.edsoo.ru/060ebab3s



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOHIEHCaTopa

[TapannensHOE coeqMHEHNE
KOHJICHCATOPOB

[TocnenoBarenbHOE COETMHEHUE
KOHJICHCATOPOB

3Hepr1/151 3apAKCHHOT'O KOHZACHCATOpa

Pemenue 3agau

JIBrokeHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM JJICKTPHUECKOM IT10JIe

Pemenue 3agau

O060061eHre U cucTeMaTu3alus 3HaHU!
o Teme "DnekTpuueckoe mnojue"
KonTponbhas pabota no teme
"Dnexrpuueckoe mose"

Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
CYIIIECTBOBAHMSI IIOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

Wcrtounuku Toka. Hampsokenne u 31C

3axon OMa 11 ydacTKa LEenu.
DNEKTPUUYECKOE COMPOTUBIICHHUE

3aBHCHMOCTH COIIPOTUBJICHU
OIHOPOJHOTO IMMPOBOAHUKA OT €TI0

bu6mmorexa [IOK
https://m.edsoo.ru/845b4173

bu6mmoreka [IOK
https://m.edsoo.ru/d11e8ce?

bu6nmoreka [IOK
https://m.eds00.ru/1€992920

bu6nmmoreka [IOK
https://m.edsoo.ru/73a34f18

bu6nuoreka [JOK
https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040

bu6mmorexa [IOK
https://m.edsoo.ru/8341d6ac

bu6mmorexa [IOK
https://m.eds00.ru/5752603f

bu6mmorexa [{OK
https://m.edsoo.ru/cefe90e9

bubnmoreka [JOK
https://m.edsoo.ru/233311b5

bubmmoreka [JOK
https://m.edsoo.ru/0839al115

bubmuoreka [JOK
https://m.edsoo.ru/f14251e

bu6mmorexa [IOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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JUTHHBI 1 TUTOMIAU TIOTIEPEYHOTO
CeYyeHUs

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3amau

HOCHGHOB&TCHBHOG, IapajiCJIibHOC,
CMCHIAHHOC COCANHCHUC IMTPOBOIHUKOB

Pacuét pa3BeTBIEHHBIX 2JIEKTPUUECKUX
ueneid. [IpaBuna Kupxroga

Pemenue 3agau

Pabota >nekTpuueckoro Toka. 3akoH
Jxoyns —Jlenna

Pemrenue 3agau

MOIHOCTB 3IEKTPUUECKOTO TOKA.
TeroBas MOIIHOCTB, BBIACIISIEMAad Ha
pesucrope

Pemenue 3agau

O/1C u BHyTpeHHEe CONPOTUBIICHUE
HMCTOYHUKA TOKA

3axon OMa 1 MOJTHOM (3aMKHYTOI)
AJIEKTPUYECKON LU

Pemenune 3agau

MoIHOCTh UCTOYHHUKA TOKA

KOpOTKOC 3aMBIKaHHEC

bu6nuoreka [JOK
https://m.edsoo.ru/437{8300

bu6nmmoreka [IOK
https://m.eds00.1ru/236f7¢07

bu6mmorexa [IOK
https://m.edsoo.ru/1794c¢£37

bu6mmoreka [IOK
https://m.edsoo.ru/3881b469

bu6mmoreka [IOK
https://m.edsoo.ru/a3605¢c5¢

bubmmoreka [JOK
https://m.edso0.ru/6761bf0f

bubmmorexa [JOK
https://m.eds00.ru/99750a6f

bubmmorexa [JOK
https://m.edsoo.ru/eb72fc24

bubmmoreka [JOK
https://m.edsoo.ru/72d453af
bu6mmorexa [IOK
https://m.edsoo.ru/221{40fb

bu6mmorexa [IOK
https://m.eds00.ru/3580b679

bubmuoreka [JOK
https://m.edsoo.ru/a0ae51d8

bubmuoreka [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
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KOH,Z[CHCB.TOp B IICIIH IIOCTOAHHOI'O TOKA

Pemenue 3amau

Pemenue 3amau mo teme "I1ocTOSTHHBII
ANNEKTPUYECKUH TOK"

Pemrenue 3agaud mo treMme "IlocTOSSHHBIH
AJIEKTPUUECKUN TOK"

Pemenue 3amau mo reme "I1oCcTOSTHHBIHI
ANEKTPUYECKUH TOK"

O06o011IeHne 1 cucTeMaTu3amys 3HaHuI
110 TeMe "[I0CTOSHHBIN 2IEKTPUUECKUN

TOK"

KonTponbnas pabota no teme
"TloCcTOSITHHBIN ANEKTPUUECKUNA TOK"
DnekTpruyeckas MpoOBOANMOCTb
Pa3IMYHBIX BEIIECTB. DIEKTPUUECKUI
TOK B MeTajiiax. CBEpXIpOBOANMOCTD
DNEeKTPUYECKU TOK B pacTBOpax u
pacruiaBax 3JIeKTPOIUTOB. 3aKOHBI
®dapajes 1S AIEKTPOIU3a

DneKkTpuyYecKuil TOK B razax. [1mazma

DNEKTPUYECKUM TOK B BaKyyMe.
BakyymHbIie ipuOopsI
DNeKTpUUecKuil TOK B

MOy IPOBOTHUKAX

https://m.edsoo.ru/54615632

bu6mmoreka [IOK
https://m.eds00.1ru/35368f3¢

bu6mmoreka [IOK
https://m.edsoo.ru/4410cef0

bu6mmoreka [IOK
https://m.edsoo.ru/a7340a29

bu6mmorexa [IOK
https://m.eds00.ru/744261b8

bu6nuoreka [JOK
https://m.edsoo.ru/eb5d4687

bu6nmoreka [JOK
https://m.edsoo.ru/bfd7a050

bu6mmorexa [IOK
https://m.edsoo.ru/1885ddf1

bu6mmoreka [IOK
https://m.edsoo.ru/da794295

bubnmoreka [JOK
https://m.edsoo.ru/4b423491

bubmmoreka [JOK
https://m.eds00.ru/92d92176

bubmuoreka [JOK
https://m.edsoo.ru/2E+160

bu6mmorexa [IOK
https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
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[TomynpoBOIHUKOBBIE TPUOOPEI

OU3NYECKUI TPAKTUKYM 10 TEME
"H3MepeHune cuiibl TOKa U HallpsKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA IPY IIOMOIIH
aHaJIOTOBBIX U LU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO C LUPPOBOIL
naboparopueii o pusuke. [pumepsl
U3MepEeHus: PU3NUECKUX BETUUYUH MIPU
MOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

@U3HYECKUI MPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO IBHKEHUS
C LETBIO ONPEICICHUSI MTHOBEHHOMN
ckopoctu"

@U3HYECKUI MPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHusl Ipu
MPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
NBIDKECHUY 110 HAKJIOHHOU IUIOCKOCTH"
unu "MccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NBIDKEHUN"

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenune ycKopeHusi CBOOOTHOTO
najgeHus" win "M3yuenue aBUKEHUs
Tena, OpPOIIEHHOTO TOPU30HTATBHO"

@uU3HYECKUI MPAKTUKYM I10 TEME

"N3y4yeHne NBU>XKEHUA TeJla 10
OKPY’>KHOCTH C TIOCTOSTHHOM TI0 MO/TYJTIO

bu6mmorexa [IOK
https://m.eds00.ru/83622200

bu6nuoreka [JOK
https://m.edsoo.ru/5643ea56

bu6mmorexa [IOK
https://m.edsoo.ru/f6292f5f

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

bu6mmorexa [IOK
https://m.edsoo.ru/bef53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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152

153

ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJia oOpamieHus
KOHHUYECKOTO MasTHUKA OT €0
rapameTpoB"

Pu3nYecKuil NPaKTUKYM 110 TEME
"N3mepeHue paBHOJCUCTBYIOIIECH CUIIbI
IIpU IBHKEHUH OpyCKa M0 HAKJIOHHOU
mwiockocty" wnu "lIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHHUS
OpycKa Mo HAKJIOHHOH IIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBannue 3aBUCHMOCTH CHUII
YOPYTrOCTH, BOSHUKAIOIIMUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT UX
nepopmanun” nim "HU3ydenue
JIBIKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610"

@uU3HYECKUI MPAKTUKYM I10 TEME
"N3mepenne kodhduimenta TpeHus mo
BEJIMYMHE YTIOBOTO KO3 HUIIMECHTA
3aBucuMoctd Frp(N)" ninm
"HccnenoBanue IBUXEHUS OpycKa Mo
HaKJIOHHOH IJIOCKOCTH € TIEPEMEHHBIM
Kod(UIIMEHTOM TpeHUS " WIH
"N3yueHue qBUKEHUS Ipy3a Ha Bajly €
TpeHuem"

DU3NYECKUN TPAKTUKYM I10 TEME

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db84

bu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

bubmuoreka [JOK


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

154

155

156

"HccnegoBaHue ycaoBU paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIETO OCh
Bpamenus" win "KoHncrpynposanue
KPOHILUTEHHOB U PacuéT CUJI ynpyroctu"
nnu "M3ydeHne ycToiunBoCTH
TBEPAOrO TeJa, UMEIOLIETO IJI0IAAb
orops!"

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenue umimysbca Tesa 1o
TopMo3HOMY ItyTH" win "M3mepenue
CHWJIBI TSTH, CKOPOCTH MOJIETH
AIIEKTPOMOOHIIST M MOIITHOCTH CHITBI
Tarn" win "CpaBHEHHE U3MEHEHHUS
UMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue coXpaHeHUs
UMITyJIbCA IPU yIIPYTOM
B3auMozeiictsun" wiu "M3mepenue
KMHETUYECKOM SHEPIuu Tella 1o
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3y4yeHne n30TepMHUUECKOTO Ipolecca
(peKOMEHI0BAHO UCIIOJIb30BAHUE

UG poBoii Tabopatopun)" wiu
"N3ydeHne u30X0pHOTO Mporiecca” uiu
"N3yuenne nuzobapHOro mpoiecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"
@u3HUeCKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMkocTu"
i "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a044f7

bu6mmorexa [{OK
https://m.edso0.ru/8561fb28e

bubmmoreka [JOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

159

OCTBIBAHUS BelllecTBa" WU
"HccnenoBanue agnabdaTHOro
npouecca” niu "M3ydeHue
B3aUMOCBS3U YHEPTUU
MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTEN"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHne 3akOHOMEpPHOCTEN
WCIapeHus KUAKOCTEN" niu
"N3mepenue yaenbHON TEMI0ThI
riaBiaeHus apaa" uinn "Usydenue
CBOMCTB HAaCBIIICHHBIX apOB" WU
"N3mepenue abCONIIOTHOM BIaKHOCTH
BO3/yXa U OLIEHKAa MacChl IapOB B
nomMemeHun". Miamepenue

KO3 pHIIMEHTa TOBEPXHOCTHOTO
HATSDKEHUS

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaOmroienre mpeBparieHus SJHepruu
3apsyKEHHOTI0 KOHJIEHCATOPa B SHEPTHUIO
M3IIy4eHUs CBETOANOI" WIIN
"N3y4yeHue NpoTeKkaHus TOKa B LIETIH,
coJiepxanieit KoHaeHcatop" uiu
"Pacnipenenenue pa3HocTi
MOTEHLIMAJIOB (HANPSKEHUs ) pU
MIOCJIEI0BATEIILHOM COETMHEHUH
KOH/IEHCATOPOB"

@u3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanue cMeaHHOTO

bu6nuoreka [JOK
https://m.edsoo.ru/6bla23b5

bubmuoreka [JOK
https://m.edsoo.ru/ec424377

Bubnuoreka [JOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161

162

163

164

165

COEMHEHUS PE3UCTOPOB" MIH

"N3mepeHue yaenbHOro COPOTUBICHUS

npoBoaHUKOB" unu "MccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA OT
HaIPSKEHUs JUIsl JIaMITbl HaKaJIMBaHUs "

DU3NYECKUI TPAKTUKYM 10 TEME
"Habmronenue snexrpoiusa" uim
"U3mepenue 3apsiga 0JJHOBAJIEHTHOTO
noHa" unu "HMccnenosanue
3aBUCUMOCTH COTIPOTUBJICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WiIn
"CHsiTHE BOJNBT-AaMIIEPHON
XapaKTEPUCTUKHU auoaa”

PesepBHrIit ypok. O6001IeHNE 1
cHCTEMaTH3allUs 3HAHUH 110 TEME
"Kunematuka"

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMAaTH3alus 3HAHUI TT0 TeMe
"lunamuka"

PeseprubIil ypok. O6001eHIe 1
CHCTEMAaTH3aIMs 3HAHUH 10 TEME
"CraTtuka TBEpAOro Tena"

PeseprubIil ypok. O6001eHIE 1
CUCTeMAaTH3alMs 3HAaHUH 10 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

PesepBHEIit ypok. O000ICHHE 1
cucreMarmu3sanus 3HAHUHU II0 TEME
"OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM
Teopun"

bu6mmoreka [IOK
https://m.edso0.ru/64b6e901

bu6nmoreka [JOK
https://m.edsoo.ru/ed017d93

bu6nmoreka [JOK
https://m.eds00.ru/3149956b

bu6mmorexa [IOK
https://m.edsoo.ru/0f9752ac

bu6mmorexa [IOK
https://m.edsoo.ru/6¢0df9cc

bubmuoreka [JOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

166

167

168

169

170

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTHU3aIlMs 3HAHUH 110 TEME
"TepmoanHamuka. TeraoBble MALIUHbI"

PesepBubIil ypok. O600meHIE 1
CHCTEMAaTU3allKs 3HAHMH 10 TeME
"ArperaTtHble COCTOSIHHS BEILIECTBA.
®dazoBbie Iepexoibl"

PesepBHelitl ypok. O600IcHHE 1
cucreMarTui3anuia 3HAHUHU II0 TEME
"DnexTpuueckoe moie"

PesepBHrliil ypok. O6001IeHNE 1
crcTeMaTH3alus 3HAaHUH 110 TeMe
"IlocTOSIHHBIN 31eKTpUYECKUH TOK"

PesepBHrlit ypok. O6001IeHNE 1
cucreMaTH3anus 3HaHui o teme "Toku
B pa3JIMuYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bu6mmorexa [IOK
https://m.edsoo.ru/Obcc77¢cl

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bu6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bu6nuoreka [JOK
https://m.edsoo.ru/3caebdal

bu6nmoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KUIACC

Ne
n/n

Tema ypoka

B3aumonaelicTBre TOCTOSIHHBIX
MarHuTOB U POBOJHUKOB C TOKOM.
MarnutHoe noze. ['unoreza Ammnepa

BekTop MarHuTHOM UHAYKIWH.
[IpuHUUI Cynepno3uiuyu MarHuTHbIX
nosnei. JIMHUY MarHUTHOM UHIY KLU
MaruutHO€ noJie MPOBOTHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBJIEHUE U
MOYJIb

Pemenue 3anau

[TpumeHneHnue 3akoHa Amnepa.
DNeKTPOU3MEPUTENBHBIE PUOOPHI

Cuna Jlopenua, e€ HanpaBiIeHUE U
MOZYJIb. J[BUKEHHE 3apsSyKEHHOU
4aCTHUILbl B OJHOPOJHOM MArHUTHOM
oJIe

Pemenne 3anau

Pa6ora cuibl Jlopennia

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo0.ru/487a8593

bu6mmoreka [IOK
https://m.edsoo.ru/4clabccb

bu6mmorexa [IOK
https://m.edsoo.ru/d35d5262

bu6nunoreka [JOK
https://m.edsoo.ru/26d9c5ba

bu6nuoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6nmoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6mmorexa [IOK
https://m.edsoo.ru/c97afaal

bu6mmorexa [IOK
https://m.edsoo0.ru/504e98c7

bubmuoreka [JOK
https://m.edsoo.ru/d518be4b



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

10

11

12

13

14

15

16

17

18

19

20

21

22

Pemenne 3anau

MarHuTHOE 10JIe B BEIIECTBE.
deppoMarHeTHKH, mapa- u
JTUaMarHeTUKH

OCHOBHBIE CBOMCTBA
deppomarueTrkoB. [Ipumenenne
(dbeppoMarHeTUKoB

Pemtenne 3amad mo reme "MarauTtaoe
mosie"

Pemrenne 3amad mo teMe "MarauTtHoe
mose"

SIBNIeHME PJIEKTPOMArHUTHOU

HHAYKIUHA. IToTok BCKTOpa MarHUTHOM

WHIYKIAH
OJ1C uHayKIMu

3aKOH AMEKTPOMArHUTHOM MHIYKITUH
dapanes

Buxpesoe anekrpuueckoe nosue. Toku
dyko

O/J1C HAYKIMH B IBUKYIUXCS
IIPOBOJAHMKAX

Pemenune 3anau

IIpaBuio Jlenna

NunyktuBHOCTH. KaTtymka

bu6mmorexa [IOK
https://m.edsoo.ru/93617bd9

bu6nmoreka [IOK
https://m.eds00.1ru/30ff9608

bu6mmorexa [IOK
https://m.edsoo0.ru/0b58190a

bu6nuoreka [JOK
https://m.edsoo.ru/5b55¢307

bu6nmoreka [JOK
https://m.edsoo.ru/41c4ae8a

bu6mmorexa [IOK
https://m.edsoo.ru/b3efalcl

bu6mmorexa [IOK
https://m.edsoo.ru/48150bd8

bu6mmoreka [IOK
https://m.edsoo.ru/a6dec188

bubmmoreka [JOK
https://m.edsoo.ru/15abe140

bubmuoreka [JOK
https://m.eds00.ru/0235cc02

bu6mmorexa [IOK
https://m.edsoo.ru/4dfda618

bubmmoreka [JOK
https://m.edsoo.ru/bbc22726

bubmuoreka [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

23

24

25

26

27

28

29

30

31

32

HHAYKTHBHOCTH B LETIH ITOCTOSAHHOI'O
TOKa

SBnenue camoumnaykuuu. J/C
CaMOWH/TyKITUU

9Hepr WL MAaroHuTHOT'O ITOJIAA KaTYIIKHU C
TOKOM. SJICKTpOMaFHI/ITHOe I10JIC

Pemenne 3anau

O000111eHrE U CUCTEMATU3ALMS
3HaHUU 10 TeMe "DJIeKTpoinHaMuKa"

KonTponbhas pabota no teme
"OnekTpoauHaMuka'

KomnebarensHas cucrema. CBOOOIHEIE
Kosiebanus. ['apMoHHUYecKue
KoeOaHus

Kunemarnueckoe u JAUHaAMHUYCCKOC
OIIMCAHMUE KOJIeOATEIbHBIX JIBHOKCHUH

DHepreTuveckoe onucanne. BeiBos
JTUHAMHYECKOTO OTHUCaHUs
rapMOHHYECKHUX KOJIeOaHHH U3 Ux
SHEPreTUYECKOro U KHHEMATUYECKOTO
OnucaHus

Awmrutyna u asza konebanuii

[Tepron u yactoTta KoieOaHMiA.
[Teproa manbeix cBOOOAHBIX
KOJIEOAHMI MATEMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX

https://m.edsoo.ru/621eae9d

bu6nuoreka [JOK
https://m.edsoo.ru/7ee60ca8

bu6nmmoreka [IOK
https://m.edsoo.ru/b3cOadl 1

bu6mmoreka [IOK
https://m.eds00.ru/88{69d2b

bu6mmorexa [IOK
https://m.edsoo.ru/76484025

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09b98

bubmuoreka [JOK
https://m.edsoo.ru/7c1db385

bu6nmoreka [JOK
https://m.eds00.ru/87ce9498

bu6mmorexa [IOK
https://m.edsoo0.ru/e3¢99692

bu6mmorexa [IOK
https://m.edsoo.ru/7a0c439a

bu6mmorexa [IOK
https://m.eds00.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

35

36

37

38

39

40

41

42

43

Kosie0aHui Npy>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHusl.
Brinyxaennsie koneOanus. Pezonanc

ABTOKOJIEOaHUSA

Pentenue 3anau

Ypok-koHpepenus "MexaHU4YecKre
Kosie0aHusl B My3bIKAJIbHBIX
UHCTpyMeHTax"

O00011eHNe U CUCTEMATU3ALMS
3HaHUM 1o TeMme "MexaHudyeckue
KojeOanus"

DNEeKTPOMArHUTHBIE KOJICOAHMSI.
KonebaTenbHbIil KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY AbI

3apsA/ia KOHJIEHCATopa ¢ aMILIUTY 10U
CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B
uieaIbHOM Kojie0aTeIbHOM KOHTYpe
3aTyxaroluye IEKTPOMArHUTHbIE
KosiebaHus. BeiHyKneHHbIE
3JIEKTPOMAarHUTHbIE KOIeOaH!s
IlepemenHsbIi TOK. Pe3nucrop u
KOHJIEHCATOP B LU IIEPEMEHHOTO
TOKa

Karymka MHIyKTUBHOCTH B LIENU

bu6nuoreka [JOK
https://m.edsoo.ru/72¢93d09

bu6nmmoreka [IOK
https://m.edsoo.ru/6add2644

bu6nuoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bu6mmorexa [IOK
https://m.edsoo.ru/8ef58 7be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bubmmoreka [JOK
https://m.edsoo.ru/d4adabde

bu6nmoreka [JOK
https://m.edsoo.ru/093f9afl

bu6mmorexa [IOK
https://m.edsoo.ru/d1e2d543

bu6mmorexa [IOK
https://m.edsoo.ru/5¢668619

bubmmoreka [JOK
https://m.edsoo.ru/84836152

bubmuoreka [JOK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
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52

53

54

NEPEMEHHOI0 TOKa

3axoH OMa i 2JIEKTPUYECKON Lienu
NEPEMEHHOT0 TOKa

MoHOCTh NEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbl TOKA M HAIIPSKEHUS

Pe3oHaHC B as1eKTprUYeCcKOM LEnu

Pemenne 3anau

WneanbHblif Tpanchopmarop.
IIpousBoacTBO, Nepeaya u
noTpeOJIEHUE 2IEKTPUIECKOM SHEPIUH
DKOJIOrM4eCcKHe PUCKHU IIPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
KynbTypa ncrnosb3oBanus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOMN
JKU3HU

Pemenne 3anau

Pentenue 3amau

O0600611eHNEe U CUCTeMaTU3aIUs
3HaHUU 10 TeMe "DJIeKTPOMarHUTHbIE
KosneOaHus"

MexaHHUeCKHE BOJIHBI.

XapaKTepUCTUKU MEXAHUYECKUX BOJIH

CBolicTBa MEXaHNYECKUX BOJH

https://m.edsoo.ru/cfa307af

bu6nuoreka [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6cdc

bu6mmoreka [IOK
https://m.eds00.1ru/087506df

bu6mmoreka [IOK
https://m.edsoo.ru/al6836a4

bu6nmoreka [JOK
https://m.edsoo.ru/f97418ae

bu6nmmoreka [JOK
https://m.edsoo.ru/a6£74d93

bu6nmmoreka [JOK
https://m.edsoo.ru/ee6677ed

bubmmoreka [JOK
https://m.edsoo.ru/7cab5918

bubmuoreka [JOK
https://m.edsoo.ru/401024a9

bu6mmorexa [IOK
https://m.edsoo.ru/a58e109f

bu6mmorexa [IOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
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56

57

58

59

60

61

62

63

64

65

66

3ByK. XapaKTEpUCTUKH 3BYKa

HNHudpa3Byk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl

Penrenue 3anau

BJ'IGKTpOMaFHI/ITHBIC BOJIHBI.
HSJ’Iy‘IeHI/Ie SJICKTPOMArdHuTHBIX BOJIH

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH

[ITkana 3nEKTPOMArHUTHBIX BOJIH.
[IprMeneHne 37IeKTpPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

[TpuHIIUTIBI paTnOCBS3U U
TeneBuaeHns. Paguomokarus.
DIIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KaOIIeH cpe/ibl
KoHTponbHas paboTa mo teme
"Kosebanusa v BOJIHBI"

Cget. 3aKOH NPSIMOJIMHENHOTO
pacIpoCTpaHEHUs CBETA

Pemenue 3anau Ha npuMeHeHUE
3aKOHA MPSAMOJIUHEHHOT O
pacIpocTpaHeHus CBETa

Otpaxxenue csera. [1nockoe 3epkaino.
Cepuueckoe 3epkaio

[Tpemomitenne cBeTa. AGCOTIOTHBIN U

https://m.edsoo.ru/d9ae1000

bu6mmoreka [IOK
https://m.edso00.ru/138b6109

bu6mmorexa [IOK
https://m.edsoo.ru/7380038f

bu6mmorexa [IOK
https://m.edsoo.ru/cfd918bf

bu6mmorexa [IOK
https://m.edsoo.ru/714e5db1

bubmuoreka [JOK
https://m.edsoo.ru/d01b818c

bu6nmoreka [JOK
https://m.edsoo.ru/49bel9e

bu6mmorexa [IOK
https://m.eds00.ru/996f1{8

bu6mmorexa [IOK
https://m.edsoo.ru/4f7985a0

bubmuoreka [JOK
https://m.edso00.ru/f9566406

bubmmoreka [JOK
https://m.edsoo.ru/ea32d455

bu6mmorexa [IOK
https://m.edsoo.ru/a005d2bb

bu6mmorexa [IOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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69
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71

72
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74

75

76

OTHOCHUTEIIBHBIN IT0KA3aTeIb
npesomiieHus. [lonHoe BHyTpeHHEe
orpaxkeHue. IIpenenbusiii yroa
IIOJIHOI'O BHYTPEHHETO OTPAKEHHUS
Pemenue 3agad Ha npyuMEHEHHE
3aKOHOB OTPa)KCHUS U IPEIOMIICHUS
cBeTa

Xona nydeit B mpusme. ucnepeust
cBera. Cl0XKHBIN cocTaB OeJIoro cBeTa.
[BeT

JInn3el. @OKyCHOE pacCTOSIHUE U
ONTHUYECKAsl CUJIA JTUH3BI

[TocTpoenue n300paxeHuit B THH3aX U
UX CUCTEMAX. Y BEIIMUEHUE JINH3bI
Pemenue 3amad Ha mocTpoeHue
N300paXKeHH, MOJTy4aeMbIX C
MTOMOILIBIO JINH3

I'ma3 kak onTudeckas cucTeMa

Pemenne 3anau. IIpeneinst
IPUMEHUMOCTH F€OMETPUUECKOI
ONTUKU

CKOpOoCTh CBETa U METO/IBI €€
HU3MEPEHUS

Hucnepcus ceeta

Wutepdepennms cBeta

https://m.edsoo.ru/bc2e55¢cd

bu6mmorexa [IOK
https://m.edsoo.ru/49d830a9

bu6mmoreka [IOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [IOK
https://m.edsoo.ru/60441359

bu6mmorexa [IOK
https://m.edsoo.ru/bb53b1d5

bu6mmoreka [IOK
https://m.edsoo.ru/5a868{09

bu6mmoreka [IOK
https://m.edsoo.ru/ecd480a2

bu6mmoreka [{OK
https://m.edsoo.ru/cd174al0

bubmmoreka [JOK
https://m.edsoo.ru/f32aab06

bubmuoreka [JOK
https://m.edsoo.ru/lel6cche

bubmuoreka [JOK
https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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KorepeHTHbIEe HCTOUHUKH. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB U
MHUHHMYMOB

Penrenue 3anau
[Tpumenenue naTepdepeHun

Judpakuus ceera

Judpakuuonnas pemeérka. YcioBue
HaOJII0/IeHUS TJ1aBHBIX MAKCUMYMOB

Penrenue 3amau

HOHCPC‘IHOCTB CBCTOBBIX BOJIH.
HOJ’IHPI/BaHI/IH CBCTa

Penrenue 3amau

CBeTOBBIC SIBJICHUS B npuponac

O000111eHrE U CUCTEMATU3ALMS
3HaHuM 1Mo TeMe "OnTuka"
Konrtpomnsnas pabora o Teme
«OnTuka»

['paHuUIBI TPUMEHUMOCTH
KJIACCHUYECKON MEXaHUKHU. 3aKOHBI
JIEKTPOIUHAMUKH U TIPHHIIATT

OTHOCUTCIBHOCTHU

IToctynaTel cnennaibHON TEOPUU

bu6mmorexa [IOK
https://m.edsoo.ru/c6416d48

bu6mmorexa [IOK
https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [IOK
https://m.edsoo.ru/12ed04b5

bu6mmoreka [IOK
https://m.edso0.ru/f998d964
bu6mmorexa [IOK
https://m.edsoo.ru/d58c411a

bu6mmorexa [IOK
https://m.edso00.ru/e9890fe9

bu6mmoreka [IOK
https://m.edsoo.ru/c56c8158

bu6mmorexa [IOK
https://m.edsoo.ru/0b36363d

bu6mmorexa [IOK
https://m.edsoo.ru/8a14748b

bubmuoreka [JOK
https://m.edsoo.ru/82315dd4

bubmuoreka [JOK
https://m.edsoo.ru/c9bd77cb

bubmuoreka [JOK


https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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OTHOCUTCIBHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [Ipeo6pazoBanus Jlopenua.
VYcnoBue NIpUYHHHOCTH.
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.
3amMe/yieHHe BPEMEHU U COKpallleHHe
JUINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULBI

CBs3b MaccChl C BHCPFI/IGI\/'I n

HUMITYJIBCOM peHHTHBHCTCKOﬁ YaCTHUIIBI.

DHeprus MoKos

PaBHOBECHOE TEII0BOE N3JIYUYCHUC

3akoH cMeleHns Buaa

I'unoresza M. Ilnanka o KkBaHTax.
doToHbBI

OHeprust 1 UMIyibc GOTOHA

®otorddext. OnpiTe A. T
CroneroBa. 3akoHsl hoTodpdeKTa

YpaBHeHre DUHIITEHHA 114
dororddekra. "Kpacnas rpanumna"

dororddekra

JlaBnenue cBeta. OnbiTel I1. H.
JleOenena

BonHoBEBIE cBOIICTBA YaCTHIL

https://m.edsoo.ru/c56105¢cb

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bubmuoreka [JOK
https://m.edsoo.ru/853a64fc

bu6mmoreka [IOK
https://m.edsoo.ru/b6258ffa

bu6nmmoreka [JOK
https://m.edsoo.ru/f54035a5

bubmmoreka [JOK
https://m.edsoo.ru/1c5{f752

bu6nmoreka [JOK
https://m.edsoo.ru/a5ffa218

bu6nmmoreka [JOK
https://m.edsoo.ru/7fb307ec

bu6mmorexa [IOK
https://m.edso0.ru/8c68e5b9

bu6mmorexa [IOK
https://m.edsoo.ru/01ef4556

bubmuoreka [JOK
https://m.edso00.ru/64b41966

bubmuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
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Bounnbl ne bpoins. [{nmuHa BoJHbI 1€
Bpoiins u pazmeps! obmactu
JIOKAJIU3alUU JIBUKYIIEICS YaCTHULIbI

KopmyckynsipHO-BOTHOBOH Ayanu3m

Judpaxius 31eKTpOHOB Ha
KpHCTaiax

Crnenuduka n3MepeHuid B MUKpOMHUPE.

CooTHOIIeHUST HEOTPEACTEHHOCTEH
['eitzendepra

Pemenue rpadudeckux 3amaq

Pemenne pacu€THbIX 33124

Konrpomnpnas pabora mo Temam:
"Ocnosl CTO", "KopmyckynspHo-
BOJIHOBOM JTyanu3m"

OMBITHI O UCCIICIOBAHUIO CTPOCHUS
aToma. [ImanerapHast Moenb aTomMa
Pezepdopna

IToctynater bopa

Bunsl cnektpoB. CriekTp ypoBHE#
SHEpPruM aTomMa BOJ0po/ia

CrioHTaHHOE U BBIHYKACHHOC
H3JIYUYCHUC CBCTA

Jlazep

https://m.edsoo.ru/f59cfcec

bu6mmorexa [IOK
https://m.edsoo.ru/5df8bafl

bu6mmorexa [IOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [IOK
https://m.edsoo.ru/30dbal 8¢

bu6nuoreka [JOK
https://m.edsoo.ru/65783dec

bubmmoreka [JOK
https://m.edsoo.ru/e70195bd

bub6mmorexa [IOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [{OK
https://m.edsoo.ru/c3de891a

bubmmoreka [JOK
https://m.edsoo.ru/312b750a

bubmuoreka [JOK
https://m.edsoo.ru/404dfa9a

bubmmoreka [JOK
https://m.edsoo.ru/cf74bl1a

bu6mmorexa [IOK
https://m.edsoo.ru/f945d85¢c

bu6mmorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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HyxnonHas mozxens siapa

I'eitzenbepra-MBanenko. 3apsg u
MaccoBo€ 4KclIo sapa. M30Tonsl.

PannoakTHUBHOCTH

3aKOH paIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO

H3J1Yy4YCHUA. Binsaue

paarnOaKTUBHOCTH HaA KUBbBIC

OpTraHU3MBI. Z[OSI/IMeTpI/IH

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
SAnepubie cunbl. Jlegext Macchl sapa.
SAnepuHbie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! ymipaBisieMoro

TEPMOSIEPHOTO CUHTE3A.

OKOJIOTHYECKHE ACIICKThI Pa3sBUTHA

AJIEPHOMN SHEPreTUKH

MeToapl perucTpanuu u

UCCIIEIOBAHMSI SJIEMEHTApHBIX YaCcTHUII.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS.
BapI/IOHI)I, MEC30HHBI U JICIITOHBI.
[IpencraBnenue o CtanaapTHOU
Mozenu. KBapk-riarooHHas MOAETb

aJpOHOB

®dusuka 3a npenenamu CTannapTHON
Moaenu. TéMHas matepus U TEMHas
sHeprus. EnuHcTBO przmueckoi

KapTUHBI MUpa

Ortarbl pa3BUTHS ACTPOHOMHUHU.

https://m.edsoo.ru/2288a0c4

bu6mmorexa [IOK
https://m.edsoo.ru/34adaSde

bu6mmorexa [IOK
https://m.edsoo.ru/aab98bef

bu6nmoreka [IOK
https://m.edsoo.ru/ff1758d0

bubnuoreka [JOK
https://m.edsoo.ru/lac08a5b

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37

bubmuoreka [JOK


https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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3HayeHHUe aCTPOHOMHH

[TprMEeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS TIPUPOJIBI KOCMUYECKUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICTOBAHUM

CoBpeMCHHBIC ONITUYCCKHE
TEJIECKOIBI, PAIUOTEIECKOIIBI,
BHeaTMOc(epHas aCTPOHOMUS

Bun 3sé3nnoro neba. Co3sesnus,
SIpKUE 3BE3IbI, IIAHETHI, X BUIAUMOC
JBHOKEHHE

Conueynas cucrema. CoJTHIIE.
ConueyHast akTUBHOCTb. IcTOUHHUK
sHeprun CoJiHLa U 3BE3NT

3BE3bI, UX OCHOBHEIC
XapakTepucTuku. /luarpamma
"CreKTpajdbHbINA KJ1acC — CBETUMOCTB"

3Be3 bl TIaBHOM OCIEN0BATEILHOCTH

BuyTpenHee cTpoeHue 3BE3 1.
CoBpeMeHHBIE IPEACTABICHUS O
IIPOUCXOXKACHUHU U 3Boonuu CosHna
U 3BE31. DTallbl )KU3HHU 3BE3 1
Muneunslii [IyTe — Hama ['anakruka.
Tunel ranaktuk. YEpHbIE OBIPEI B
Apax TaJaKTUK

Bcenennas. Pacimnpenne BeeneHHON.
3akon Xab6ma. Teopust Bonbiroro

https://m.edsoo.ru/ad73e145

bu6nuoreka [JOK
https://m.edsoo.ru/39¢44028

bu6nuoreka [JOK
https://m.edsoo.ru/4877aale

bub6mmoreka [IOK
https://m.edsoo.ru/aac588eb

bu6mmorexa [IOK
https://m.edsoo.ru/22748eb4

bu6mmoreka [IOK
https://m.edso0.ru/42169944

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bu6mmorexa [IOK
https://m.edsoo.ru/d09da494

bubmuoreka [JOK
https://m.edsoo.ru/7cd10a0a

bubmuoreka [JOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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B3pbIBa. PenukroBoe n3nydeHue

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie npobieMbl acCTpOHOMUU 1

Pu3nYeCcKuil MPaKTUKYM 110 TEME
"HccmenoBaHUE MAarHUTHOTO ITOJIS
MMOCTOSTHHBIX MAarHUTOB' MIIH
"HccenoBaHue CBOMCTB
(dbeppoMaruHeTuKkoB" uiIn
"HccnenoBanne QelCTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

PU3HYECKUI IPAKTUKYM II0 TEME
"U3mepenue cuibl AMriepa win
"N3yueHne 3aBUCUMOCTH CUJIBI
Awmriepa OT cuiIbl TOKa" Wi
"OnpeneseHue MarHUTHOW UHAYKIIUH
Ha OCHOBE U3MEPEHUs cuibl Amnepa”

@U3HYECKUI IPAKTUKYM II0 TEME
"UcciaenoBanue ABICHUA

ANEKTPOMArHUTHOM MHAYKIUU'" WIN 1
"OnpeneneHre MHAYKIMU BUXPEBOTO
MarHMTHOTO moisa"

DU3NYECKUI TPAKTUKYM I10 TEME
"UcciaenoBanue ABICHUA
camouHaykiuu" win "COopka Moaenu
AJIEKTPOMArHUTHOIO reHeparopa’

OU3NYECKUI TPAKTUKYM 10 TEME 1

bu6nuoreka [JOK
https://m.edsoo.ru/ce234633

bu6nmmoreka [IOK
https://m.edsoo.ru/d37d91ffe

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

bub6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

bu6mmorexa [IOK


https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

@U3HYECKUI IPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
MpYy>KUHHOM MasiTHUKeE"

@uU3HYECKUN PAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepe3 MOoCIe0BaTeIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop”
nin "UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIN
MEepEMEHHOT0 ToKa"

@U3HYECKUI IPAKTUKYM II0 TEME
"N3yueHne napaMeTpoB 3ByKOBOM
BOJIHBI"

@U3HYECKUI PAKTUKYM 110 TEME
"N3mepenue nokasaresns npeaoMIIeHUs
crekna" wim "[lomydyenue
M300paKeHus B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3BI"

@U3HYECKUI PAKTUKYM 110 TEME
"UcciaenoBanye 3aBUCUMOCTH
(OKYCHOr0 paccTOsIHUS OT BEIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" UIu
"N3mepenue GOKYCHOTO pacCTOSHUS
paccenBaroOnIMX JUH3"

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenne nudpakmnmm,

https://m.edsoo.ru/5d159d35

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6mmoreka [{OK
https://m.edsoo.ru/42569e¢al

bu6mmorexa [IOK
https://m.eds00.ru/b879fb3f

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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uHTEephEPEHITNN U TIOJIIPU3AITT
ceera"

@uU3HYECKUI PAKTUKYM 110 TEME
"OnpenenaeHre UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (TI0
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHI[ B MArHUTHOM T110J1e)"

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue noctossHHo# [1nanka Ha
OoCHOBe uccienoBanus Gororpdexra"
nnu "Uccienosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAHNO]] OT
HanpspkeHus"

@U3HYECKUI IPAKTUKYM II0 TEME
"HccnegoBanue ciekTpa
pa3pexEHHOr0 aTOMapHOI0 BOJOPOAA
Y U3MEpPEHHeE MOCTOsTHHOM Puadepra"

@U3HYECKUI PAKTUKYM 110 TEME
"HccnenoBanue paio0aKTUBHOTO
(doHa C UCTIOJIb30BaHUEM J03UMETpa"
i "M3ydenue nornomieHus o6era-
YaCTHUIL ATIOMHUHHAEM"

OU3NYECKUI TPAKTUKYM 10 TEME
"HaOmronenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHNEM KOMIBIOTEPHBIX
MPUIIOKEHUH AJIs OTpeieNIeHuUs!
MTOJIOXKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢c47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

bu6mmorexa [{OK
https://m.edsoo.ru/ec651eb&

bu6mmoreka [{OK
https://m.edsoo.ru/c3dabe6be

bu6mmorexa [IOK
https://m.edsoo.ru/1072021¢e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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co3Be3ausi CEeBEpHOTO MOMyIMapHus U
spkue 38E3ab1" win "HabmroaeHus B
teneckor JIyHbl, MIaHeT, TyMaHHOCTEH
M 3BE3JIHBIX CKOIJICHUM"

O060011IeHNE U CUCTEMATHU3ALUS
3HaHui. Ponb Gu3uku u acTpoHOMHM B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM U 3THYECKOH chepax
JIeATEIbHOCTH YEJIOBEKA

O0600611IeHNE U CUCTEMATHU3ALUS
3HaHui. Poib 1 MecTo pu3nKu 1
ACTPOHOMMUHU B COBPEMEHHOI Hay4HON
KapTUHE MHUpa

O00011eHNe U CUCTEMATU3ALMS
3HaHui. Ponb ¢usnueckoil Teopun B
(hOopMHUPOBAHHUH MPECTABICHUIN O
(hU3UYECKOI KapTHHE MUPA, MECTO
¢bu3nueckoil KapTHHBI MUpa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUNA O IPUPOIC
O000111eHrE U CUCTEMATU3ALMS
3HaHuM 1Mo reMe "Kunemaruka"
O000111eHNE U CUCTEMATU3ALMS
3HaHuM 1Mo teMe "Kunemaruka"
O00011IcHNE U CHCTEMATH3ALIHS

3HaHui o Teme "JluHamuka"

O060011IEHNE U CUCTEMATHU3AIIUS
3HaHuil no TeMe "CraTuka TBEpIOro
Tena"

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

bu6mmorexa [IOK
https://m.edsoo.ru/18f19f7¢c

bu6mmorexa [IOK
https://m.edsoo.ru/e7d4004

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b

bu6mmorexa [IOK
https://m.edsoo.ru/4e31b507

bubmuoreka [JOK
https://m.edsoo.ru/2dfbafc5

bu6mmorexa [IOK
https://m.edsoo.ru/3ccad82¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

153

154

155

156

157

158

159

160

161

162

O000111eHNE U CUCTEMATU3ALMS
3HaHUU 1O TeMe "3aKOHbI COXPaHEHUS
B MexaHuke"

O060011IeHNE U CUCTEMATHU3ALUS
3HaHu# 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun”

O00011IEHNE U CUCTEMATH3ALIS
3HaHuil no teme "TepMoauHaMuKa.
TemoBsie MatrHB!"

O0001IcHNE U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "ArperaTHble
cocTosiHMS BelecTBa. Pa3oBbie
nepexopl"”

O00011IcHNE U CHCTEMATH3AIIHS

3HaHUI MO TeMe "DNEeKTpUYECcKoe
nosie"

O000111eHrE U CUCTEMATU3ALMS
3HaHuM 110 TeMe "I1oCTOAHHBIN
ANEKTPUUECKUH TOK"

O00011eHNe U CUCTEMATU3ALMS
3HaHUi 1Mo TeMe "TOKHU B pa3IMuHbIX
cpenax”

O0001IeHNEe U CHCTEMATH3AINS
3HaHUH 1o TeMe "MarautHoe nose"
PezepaHblil ypok. O6o01eHue u
CHCTeMaTH3allysl 3HAHUH 110 TEME
"JJeKTpOMarHuTHasE MHIYKIus"

PezepaHublil ypok. O6o01eHue u

bu6mmorexa [IOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [IOK
https://m.edsoo.ru/ed440ca&

bu6nuoreka [JOK
https://m.edsoo.ru/c63f7¢c10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

bu6nmoreka [JOK
https://m.edsoo.ru/3bf0def9

bu6mmorexa [IOK
https://m.edsoo.ru/71453ee6

bu6mmoreka [{OK
https://m.edsoo.ru/3d40077a

bubmuoreka [JOK
https://m.edsoo.ru/3b4c06ae

bubmuoreka [JOK
https://m.edsoo.ru/053e2248

bubmmoreka [JOK


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

163

164

165

166

167

168

169

170

cucTEMAaTHU3alNA 3HAHUH 10 TEME
"Mexanndeckue Koinedanusg"

PesepBHelii ypok. O600IIeHNHE 1
CUCTEMAaTH3AIHsI 3HAHHUH 110 TeMe
"JyIeKTpOMarHuTHeIE KosieOanus"

PesepBHbIii ypok. O6001IeHNE 1
cUCTEeMaTH3allMs 3HAaHUH 110 TeMe
"MexaHUYeCKUe U 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepBHblii ypok. O6001IeHNE U
cUCTEeMaTH3allKs 3HAHUH 110 TeMe
"Onrtuxa"

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3aIlHsI 3HAHHUH 110 TeMe
"OcHosel CTO"

PesepBHbIil ypok. O6001meHIE 1
CUCTeMaTH3allusl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"
PesepBHeIii ypok. O000IICHHE 1
CUCTeMAaTH3aIMsI 3HAHWH 110 TeMe
"®un3uka aroma"

PesepBHbIii ypok. O600IIeHNE 1
CUCTeMAaTH3AIIHsI 3HAHHH 110 TeMe
"®u3nKa aTOMHOTO SApa U
AJIEMEHTAPHBIX YACTHUIL"
PesepBHbIii ypok. O600IIeHNE 1
CHUCTeMAaTH3aIHsI 3HAHHH 110 TeMe
"OnemeHTsI acTpodu3uku”

https://m.edsoo.ru/d6310bfd

bu6mmoreka [IOK
https://m.edsoo.ru/5e2bb&3d

bu6nuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bu6mmorexa [IOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bu6mmoreka [IOK
https://m.edsoo.ru/1f511654

bubmuoreka [JOK
https://m.edsoo.ru/905¢5¢ce0

bubmuoreka [JOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI10 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJILHON MPOTrPAMMBbI CpeIHEro 001ero oopa3oBaHusi

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAayYHOUW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOUN TEXHUKHU
Y TEXHOJIOTUM, B MPAKTUUECKOU IE€ATEIbHOCTH JIIOIEH

Y4uuThiBaTh TIpaHULBI NPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeINeH:
MaTepuagbHas TOUKa, MHepLualbHasi cucTeMa OTcYETa, adCOIOTHO TBEPAOE
TEJ0, HACAIBHBIN I'a3; MOACIN CTPOCHUS Ia30B, KUAKOCTEH U TBEPIBIX Tel,
TOUYEYHBIH IEKTPUUECKUI 3apsaa — IPH pellieHNH (PU3NYECKHX 3a1a4

Pacnio3naBath ¢u3uueckue sSBiIeHUs (IIPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpPHUH  CTPOCHHUS
BEIIECTBA M JJIEKTPOAMHAMHUKHM: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TaJeHHe Tel, MIBM)KEHHE 10
OKpY’KHOCTH, MHEpLHUs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKOE
JBMDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeJl, U3MEHEHHE o0bEMa Ten
IpU HarpeBaHUM (OXJIAXKJIEHUM), TEIJIOBOE paBHOBECHE, HCIIAPEHHUE,
KOHACHCAlWA, TUIABJICHUC, KPUCTAJUIU3alUs, KUIICHUEC, BJIA)KHOCTh BO3AYyXa,
IMOBBIIICHUEC OABJICHUS I'a3a IpH €ro Harp€BaHnuu B 3aKPbITOM COCYIC, CBA3b
MEXIy ITapaMeTpaMH COCTOSHHA ra3a B M30IIPOLECCax; DIEKTPU3ALUs Tell,
B3aUMOJICICTBUE 3apsAJI0B

OnuceiBaTh MEXaHUYECKOE TBUKEHHE, MCIONb3YysI (U3NUECKUE BEITUYUHBI:
KOOpJMHATA, MyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa,
UMITyJIC ~ TeJla, KWHETUYeCKas DSHEpPrus, NOTCHIUAIbHAS OJHEPTus,
MeXaHW4Yeckass paboTa, MeXaHW4YecKas MOIHOCTh, TIPH OIMCAHUU
MPABWIBHO TPAKTOBATh (DYM3MUECKHUUA CMBICT HCIOJIB3YEMBIX BEIUYHH, HX
0003HAUYEHHUS U EIUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOLIUE TAaHHYIO
(bu3MYECKYIO BEIUUUHY C APYTUMU BETUUYUHAMU

OnuceiBaTh M3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCToNb3ys (pU3MuecKre BeNIMYUHBI: JaBJICHHUE ra3a, TemrepaTrypa, CpeaHss
KMHETHYecKas SHEpPrus Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBaJpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHsI HHeprusi, pabora rasa, KO3(QQHUIMEHT MOJE3HOTO NEHUCTBUS
TEIUIOBOTO JBHUraTels; IpU OMMCAaHUM MPAaBUIBHO TPAKTOBATH (U3NUECKUN
CMBICJI UCHOJIB3yEMbIX BEIMYHMH, WX OOO3HAUYECHUS W €AMHUIIbI, HAXOIUTh
(GbopMyTBl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH
BEJIMYHMHAM

OnuceIBaTh HU3YyUYCHHBIC QJICKTPHUICCKHUC CBOMCTBaA BCIICCTBA n
QJICKTPHUYCCKUC SABJICHUA (npoueccm), HCIIOJIb3YA (bI/I3I/I‘-IeCKI/IG BCJIIMYHHBI:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

UIEKTPUUYECKUM  3apsll, DJIEKTPUUYECKOE I10JIe, HamNpsHKEHHOCTh  IOJI,
MOTEHIMAJI, Pa3HOCTh MOTEHLIUAJIOB; IIPU ONUCAHUHU NIPABHIBHO TPAKTOBATh
¢bu3nueckuil CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €JMHULIBI;
yKa3blBaTh (HOPMYJIbl, CBSA3BIBAIOIIME MAHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BETHUNHAMH

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SIBJICHUS, UCTIONIB3YS (PU3NUECKUE
3aKOHbl M MPUHIUIIBLI: 3aKOH BcemupHoOro tsarotenus, I, II u III 3akonbl
HproTOHa, 3aKOH COXpAaHEHUs MEXaHWYECKOW HHEPrUM, 3aKOH COXPaHEHUs
HUMITyJIbCa, NPUHUOUI CYNEPHO3ULIMU CWUJI, MPUHUUII PaBHOIPABUSA
HMHEPLUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KUHETUUYECKYIO TEOPHIO
CTpPOEHMSI BELIECTBA, Ia30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPruM TEIUIOBOIO JIB)KEHUS MOJIEKYJ C aOCONIOTHOW TeMIlepaTypou,
NEepBBIH 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO
3apsiga, 3akoH KyroHa; mpu 3TOM paszinyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIPAXKEHHE M YCIIOBUS (TpaHHULbI, 00JacTH)
MIPUMEHUMOCTHU

OOBACHATP OCHOBHBbIE TPUHIUMBI JEHCTBUS MallMH, NOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTb yCIOBUS UX  0€30IacHOro
UCIIOJIb30BAaHUS B [IOBCEIHEBHON KU3HU

BrimmonsaTs SKCHCPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘IGCKI/IX SIBJIECHUU U
IIPOLIECCOB C UCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHUN; IIPU ITOM
dbopmynupoBaTh podIeMy (3a7avy) U TUMIOTE3y yU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYITHPOBATH BHIBOJIBI

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEpPEHHS (U3NUYECKUX BEIHYHH;
IPU ATOM BBHIOMpATh ONTUMAIBHBIA CHOCOO HM3MEpPEHHs U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKHU MOTPEIIHOCTEN N3MEPEHUI

HccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3MYECKUMM  BEIMYMHAMHU  C
HCIIOJIb30BAHUEM MPAMBIX HW3MEPEHHUM; IIpU OTOM KOHCTPYMPOBAaThH
YCTaHOBKY, (UKCHUpOBaTh  pe3yJbTaThl  IOJYyYEHHOH  3aBUCHMOCTHU
(GU3NYEeCKUX BEIUMYMH B BUAE TAOMUII U TpaduKOB, JeNaTh BBIBOJBI IO
pe3yapTaTaM UCCIEI0BAHMS

CobmoaTh ipaBmiia 0€30MacHOTO TPpyAa MPU MPOBEICHUHU UCCIICIOBAHHIA B
pamMKax  y4eOHOTO  JKCHEpUMEHTa, Y4YeOHO-HCCIEAOBAaTEIbCKON U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MEPHUTCIbHBIX YCTpOfICTB u
J1a00paTOPHOTO 0OOPYAOBAHUS

Pemarp pacu€THble 3amauu C SIBHO 3aJlaHHON (PU3UYECKONW MOJENBIO,
UCTONB3Ysl (U3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBHUS
3a/la4¥l BRIOUPATH (PHU3UUECKYIO MOJIENb, BBIACIATh (DU3MUECKHE BEIIMIUMHBI
u GopMyJibl, HEOOXOAUMBIE Il €€ pelleHus, MPOBOIAUTH PaCUEThl U
OIICHUBATh PEATbHOCTH MOJIYICHHOTO 3HAYCHUS (PU3UUECKON BETHUNHBI

Pemrate KauC€CTBCHHBIC 3aJa4du: BBICTpAanBATh JOTHUYCCKHU
HCIIPOTUBOPCUUBYIO IICTIOYKY paccyxc;[eHI/Iﬁ C OHOpOfI Ha HU3YYCHHBLIC



10.15

10.16

10.17

10.18

11 KIIACC

Kon
NpOBEPSIEMOT0
pe3yJabTara

11.1

11.2

11.3

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘ICCKI/IC SIBJIICHUS

Hcnonp3oBaTh  MpH  peHIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
MHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallMM M TPEACTaBICHUS Yy4yeOHOW U  HAy4HO-NOMYJSIpHOU
nH(pOpMalUK, TONYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJyUaeMylo HH(pOpMaIUIo

[TpuBOANTE IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHUE HAyKH, OOBACHEHHE IIPOLECCOB OKPYKAIOLIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUN

Hcnonb30BaTh TEOPETUUYECKHE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM >KU3HU
s obecriedeHus Oe3omacHOCTH MNpu  oOpameHMH ¢ mpubopamu U
TEXHUYECKUMHU yCTPOMCTBAMM, Ul COXPAHEHUS 370pPOBbS M COOJIIO/IEHUS
HOPM PKOJIOTUYECKOTO MIOBEJCHUS B OKpY Katollel cpene

PaGorate B rpymme C BBIIOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO paclpenesaTh 00sS3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCTHL B HCECTAHHAPTHBIX CUTyalUAX, aJACKBATHO
OLCHMBATh BKJIaA KaXJ0ro 13 Y4YaCTHUKOB TIpyIIlbl B PCIICHHUC
paccmaTpuBaeMoil mpoOIeMbl

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaAMMBbI CpeIHEro 001ero oopa3oBanusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOIN Hay4YHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHUM, B MPAKTHUECKOW JEATEIbHOCTH JIIOACH, LEIOCTHOCTh H
€IMHCTBO (PU3NUECKOI KapTHHBI MUpa

Y4uuThIBaTh TpaHULBI TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNeu:
TOYEYHBIA JJIEKTPUYECKUN 3apsil, SACpHas MOJENb AaTOMa, HYKJIOHHAs
MOJIeJIb AaTOMHOT'O Siipa MPH pelleHNH HU3NIECKUX 3a1a4

Pacrio3naBats (hus3mueckue siBiieHUs (TIPOIECChl) U OOBICHITH MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH ¥ KBAaHTOBOW (DH3UKH: 3JICKTpHUYECKas
MIPOBOJMMOCTD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBAE MarHUTOB, JICKTPOMArHUTHAS WHIYKIIWS, JCHCTBHE
MarHUTHOTO TIOJI1 Ha TPOBOJHHUK C TOKOM M JABIKYIIMICS 3apsi,
ANEKTPOMAarHUTHBIE KoseOaHus u BOJIHBI, PSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpPaKCHHE, IMpelIOMIICHHe, HWHTep(hepeHIHs,
TUPaKIUsS U MOJSIpU3alus CBETa, AUCIIEPCUsS CBeTa, (POTOIIEKTPUUSCKUN
apdexr (Pporodaddexr), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHIATOTO
CIeKTpa  aTroMa  BOJOPOJA,  €CTeCTBEHHas M  HCKyCCTBEHHas



11.4

11.5

11.6

11.7

11.8

11.9

11.10

PaauOaKTUBHOCTD

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpel) U
ANEKTPOMAarHWTHBIE  SBJIEHUS  (IIPOLIECCHI), HCHOJIB3ys  (U3HUYECKUE
BEJIMYMHBI: JIEKTPUUYECKUN 3aps]], CUJIa TOKA, 3JIEKTPUUECKOE HaAIPsLKEHNUE,
AJIEKTPUYECKOE COIMPOTHBIICHUE, pa3HOCTh moTeHImanos, JJIC, paborta
TOKa, MHIYKIMs MarHuTHOrO Iojis, cwia Awmmepa, cuna JlopeHua,
UHAYKTUBHOCTb KATYIIKH, 3HEPTUs JIEKTPUUYECKOIO U MAarHUTHOIO IOJIEH,
NEepUoJl W YacToTa KosiebaHui B KonebaTeIbHOM KOHTYpE, 3aps] U cuia
TOKa B TPOLECCe TapMOHMYECKHX JJIEKTPOMArHUTHBIX KOJICOaHUH,
(GOoKycHOE pacCTOSHHE M ONTHYECKas CHia JHH3Bl; IPH OIMHCAHUH
MPaBWJIbHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, HX
0003HaUEeHUS W E€AMHHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(bu3NYECKyI0 BEJIMYUHY C APYTUMH BETUUYMHAMU

OrnuceiBaTh HM3yYECHHbIE KBAHTOBBIC SIBJICHUS M TMPOLIECCHI, HCIONb3YS
(bu3HYeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JTHHA BOJIHBI
U YacToTa CBeTa, SHEpPrus WU HMIyJIbC (POTOHA, Mepuoj Mojaypacrnana,
SHEPTUsI CBA3M ATOMHBIX SIep; MPU OMUCAHWU TPABHIBHO TPAKTOBATH
(bu3MYeCKU CMBICI UCTIONb3yEeMbIX BEIHUUH, UX 0003HAUCHUS U €AMHUIIBI;
yKa3blBaTh (DPOPMYJIbI, CBS3BIBAIOIINME JIAaHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMHU, BEIYUCIISITh 3HAU€HUE (PU3UYECKOM BETUIMHBI

AHanu3upoBaTh HU3NMUECKHUE NPOLIECCHI U SBICHUS, UCTIONb3Ys GU3NYECKUE
3aKOHBl M NPHUHLUIBL: 3akoH OMa, 3aKOHBI TIOCJEI0BaTENIbHOIO U
napajieIbHOrO COEMHEHUS IPOBOHUKOB, 3aKoH /xoyns — JleHua, 3akoH
JIEKTPOMArHUTHOM MHAYKLUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPaHEHUs
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETAa, YPAaBHEHUE
OiHiTeiHa 11 QoTodPdexTa, 3aKOH COXpAaHEHHs DSHEPruH, 3aKOH
COXPAHEHHs MMITYJIbCA, 3aKOH COXPAaHEHMs IEKTPUYECKOTo 3apsjia, 3aKOH
COXpaHEHMs MacCOBOIO 4YHcCIa, MOCTyJNaTel bopa, 3aKOH pajinOaKTHBHOTO
pacnaza; Ipu 3TOM pa3iIuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXE€HHE U yclnoBUS  (TpaHMIbl, oO0jacTu)
MIPUMEHUMOCTH

Ompenenarb HampaBiI€HHE BEKTOpa HMHAYKIMM MArHATHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CUJIBI AMTiepa u cuiibl JIopeHia

CTpouTh W OIHKCHIBATH M300pa)KEHHE, CO3/1aBa€MOE IIJIOCKUM 3EPKajioM,
TOHKOM JTUH30U1

BBITIONTHATE 3KCHIEPUMEHTHI 110 HCCIISAOBAHUI0 (DU3MYECKHX SBICHHHA W
MIPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHUI; TIPU 3TOM
dhopmynupoBaTh IpobaeMy (3aavy) U TUIIOTE3y yU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BAaHUS, TIPOBOIUTE OIIBIT
1 (GOPMYJIUPOBATH BHIBOJIBI

OcyiecTBisITh NpsIMblE M KOCBEHHBIE M3MEpPEHHS (PU3MUECKHX BEJIUYUH;
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CIOCOO HM3MEPEHUS U HCIOJb30BaTh



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

W3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIHOJIH30BAHUEM
NPSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (pUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCHMOCTH (M3WYECKHX BEIWYMH B BHUJIEC
TabyuL ¥ rpauKoB, eJaTh BHIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHUS

CobmroaTh mpaBuiia 0€30MacHOro TPpyAa MpY MPOBEICHUHU UCCIICIOBAHUIA B
paMkKax  y4eOHOro  SKCIEPHUMEHTa, y4eOHO-HCCIIEOBATEILCKON U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTpOﬁCTB )51
71a00paTOPHOTO 00OPYAOBAHUS

Pemarp pacu€THble 3amauu C SIBHO 3aJlaHHON (PU3UYECKOW MOJENBIO,
UCTONB3Ysl U3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS
3a/la4¥l BBIOUPATH (PU3UUECKYIO MOJIENb, BBIACIATh (DU3UUECKHUE BEIMIUHBI
u QopMylibl, HEOOXOAMMBIC sl €€ pEeIIeHUs, MPOBOJUTH PacuéThl W
OIICHUBAThH PEATHHOCTD MOJTYUYEHHOTO 3HAUYCHUS (PU3NUECKOU BEIIMYHUHBI

Pemats KaueCTBCHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKH
HENIPOTUBOPEUYUBYIO ILIENOYKY PpACCYXKACHUM C ONOPOM HAa HU3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

Hcnonb3oBaTe  MpU  pelIEHMH  y4eOHBIX  3aJad4  COBPEMEHHbIE
MHPOPMALIMOHHbIE  TEXHOJOTMM Ui [OMCKA,  CTPYKTYpPHUPOBaHUS,
UHTEpOpeTallud U MPEACTaBICHUS Y4eOHOW U HAyYHO-IOMYJISPHOM
uHpOpMalMY, TOJYYCHHOH U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBATh MOIyYaeMylo HHPOPMAITUIO

OOBSCHITh TPUHIMIIBI JIEWCTBHS MAIllMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB;, pa3nuyaTh YCIOBHS MX O€30MacHOrO HCIOJNb30BAaHHUS B
IOBCEIHEBHOU KN3HU

[IpuBoauTE MpUMEpPHI BKJIa/la POCCUNCKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonp30BaTh TEOpeTHUYECKHE 3HAHUS N0 (pU3HMKe B TIOBCEAHEBHOM >KU3HU
s obecriedeHusi 0€30macHOCTH Mpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKHUMH YCTPONCTBAMH, JJISI COXPAHEHUS 370POBbS U COOIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBE/ICHHS B OKPYXKAIOLIeH cpere

PaGorate B Tpymme C BBITOJHEHHWEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBLHO PACIPEACNISITh 00SI3aHHOCTH U
IJITAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYAIUSAX, aJEKBAaTHO
OIIEHMBAaTh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpYyIIlbl B pEIICHHE
paccmaTpuBaeMoil mpoOIemMbl



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA
10 KVIACC

Kon Koa nposepsiemoro
IIpoBepsiemMble 31€eMEHTHI COAEPKAHUS
pasjena  JJIeMEHTa

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usznka — Hayka o npupone. Hayunele meTonbl
IIO3HaHUS OKpy’Karolero Mupa. Ponb akciepumenTa
U TEOpuuM B IIpollecce IIO3HAHUSA IPHUPOJBIL.
DKcIepuMeEHT B (pU3UKe

1.1

1 MoaenupoBanue bU3IIECKUX SIBJIEHUU u
npoueccoB. Hayunble rumotespl. ®Pusnyeckue
3aKOHBl M TEOpHM. ['paHUIBI NPUMEHHUMOCTHU

1.2 (U3UYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHSI.
Ponmb u w™ecto ¢usuku B  QopmMUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
IIPAKTUYECKON AESITEIbHOCTH JIIOAEH

2 MEXAHUKA
#H#HPart#HKUHEMATHUKA
Mexanndeckoe — ABmwkeHHe.  OTHOCHUTEIBHOCTH
2.1.1 MEXaHHYecKoro JaBmkeHus. Cucrema oTcuéra.
Tpaekropus

[lepemerienue, CKOpocTb (CpedHsisi  CKOPOCTb,

)12 MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHON
o TOYKH, UX TPOEKIUU Ha OCHU CHUCTEMBbI KOOPAMHAT.

CrnosxeHue nepeMeIieHnii U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE

13 nsuwkenue. ['paduxku 3aBUCMMOCTH  KOOpPJAMHAT,
o CKOPOCTH, YCKOPEHMs, IMYTH U NEPEMEIICHUS

2.1 .
MaTCprUaJIbHOU TOYKH OT BPCMCHHU

)14 CBoOoaHOe najieHue. Y CKopeHrue CBOOOIHOTO
o MaJICHUS

KpHBOJIPIHCfIHOC JABHIKCHUC. PaBHOMepHOC
JABHKXCHHUEC MaTepHaanoﬁ TOYKHU IO OKPY’KHOCTH.

2.1.5
VrioBas cKOpocTb, IMHEWHas ckopocTs. Ilepuon u

gacToTa. HGHTpOCTpeMI/ITCJIBHOG YCKOpPCHUEC

216 Texuuueckue YCTPOﬁCTBaZ CIIMAOMCTpP, ABUKCHUC
o CHapsAA0B, LCIIHBIC U pCMCHHBIC IICPpCaAAYN

17 [IpakTnueckue paboTel. M3mepeHrne MrHOBEHHOM
o ckopoctd. HMccnenoBaHue COOTHOLIEHUS MEXITY



2.2

23

2.2.1

222

223

224

2.2.5

2.2.6

2.2.7

2238

229

2.2.10

MyTAMH, PO ACHHBIMU TEJIOM 3a
MOCJIEI0BATE/IbHBIE PABHBIE MPOMEKYTKH BPEMEHHU
IIpU PABHOYCKOPEHHOM JBW)XCHUU C HAYaJIbHOU
CKOPOCTbIO, paBHOM HyJt0. M3yueHue [BMKEHUS
apuka B BA3KOW JKUIKOCTU. M3ydeHHe NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

#HPari# IUHAMUKA

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3akoH HproToHa. IHepuanbHble CHCTEMBI OTCUETA

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHeprmanpHoi cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHalIbHbIX TOYEK

3akoH BceMHUpHOTO TsroreHus. Cuiia TOKECTH.
[TepBas kocMuueckas CKopocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbJKEHUSI M cujia TpeHus nokosd. Koapounuent
TpeHus. Cuna CONpOTUBIEHUS NPU JBUXKEHUM Teja
B )KMJIKOCTHU WJIU rase

[ToctynaTennbHOE W BpamiaTeIbHOE  JIBIDKECHUE
a0COIOTHO TBEPAOTO TETa

MOMEHT CHIbl OTHOCHUTEIBHO OCH BpalICHU.

IIneqo cuibl. YciioBHs paBHOBECUS TBEPIOTO Tea B
HnCco

Texumyeckne YCTpOﬁCTBaZ NOAIIMITHUKH, IBHMXXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboTel. M3ydeHue ABUKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJbKMX cuil. MccnenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JehopMupyeMoit
MPY>XUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nepopmarun. MccnenoBanue ycioBUN paBHOBECHS
TBEPJOTO TEJA, UMEIOLIETO OCh BPALLECHUS

#i#HParf##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1

232

233

NMnynec  MaTepuanbHOM — TOYKH, CUCTEMBI
MaTepHUaJbHBIX TOUeK. IMIybC CUibl U U3MEHEHUE
UMIIyJbCa Tela

3akoH coxpaHeHust umiysbca B MCO. PeaktuBHOE

NIBIDKECHHE

Pabora criet



3.1

234

235

2.3.6

2.3.7

2.3.8

239

2.3.10

MONIHOCTE CHIIBI

Kunerndeckass »sHepruss MaTepUaIbHOM TOYKH.
Teopemao KMHETUYECKON SHEPIUU

[TorenumansHas sHeprus. [loTeHIManbHass YHEPrUst
YOpyro nehopMUPOBAHHOM MPYKUHBL.
[ToTenuuanpHas SHEPTHUS Tela BOJIMU3H OBEPXHOCTH
Semin

IloTeHnnanpHbBIe U HENOTEHIMAIBHBIE CHIIbL. CBA3b
pabOThl HENOTEHUMAIbHBIX CHJI C H3MEHEHUEM
MEXaHUUYECKOM DHEpPruu CHUCTEMBl Tell. 3aKOH
COXPAHEHHUsI MEXaHUUYECKOM dHEPIrun

VYpyrue u HeyIpyrue CTOJIKHOBEHHUS

TexHudeckue  yCTpPOMCTBA:  ABUIKCHUE  PAKeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[IpakTrueckue padboThl. MI3ydyeHne cBsI3u CKOpoCTen
Tel NIpu Heynpyrom ynape. MccinenoBaHue cBs3u
paboOTBl CcHIBI C U3MEHEHMEM MEXaHHUYECKOM
SHEPTUHU Tema

MOJIEKYJISIPHAS ®U3UKA 11 TEPMOJIMHAMUKA
H##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7

3.1.8

OcHoBHBIE IIOJIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuHu. bpOyHOBCKOE IBHIKEHHE.
Huddyzus. Xapakrep ABMKEHHS U B3aUMOICHCTBHS
4aCcTHUI BELIECTBA

Mognenu cTpoeHHus ra3oB, XXMIKOCTEH M TBEPIBIX
Tel U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
9TUX MOJENEH

Macca MOJIEKYII. KonnuecTBo BEIIIECTBA.
[TocrossnHas ABoraapo

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

Mopens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€ATbHOTO
rasa

AOcomoTHast Temmeparypa Kak Mepa CpeaHen
KMHETUYECKOM JHEPruy  TEIJIOBOIO  JABUKEHUS
yactul rasa. [lIkana temnepatyp KenbBuna
VpaBuenue Kianeiipona — MennaeneeBa. 3akoH
JanpToHa

["azoBbIe 3akoHbI. M30mpoliieccsl B U1eaqbHOM Ta3e ¢
MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,



3.1.9

3.1.10

3.2.1

322

3.23

324
3.2

3.2.5

3.2.6

3.2.7

3.2.8

M30x0pa, nu3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp
[TpakTrueckue paboTel. M3mMepeHne Macchl BO3ayxa
B KJIAaCCHOW KoMmHate. MccnenoBanue 3aBUCHMOCTH
MEXIy MapaMeTpaMHU COCTOSIHUSL Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJIMHAMMKA

TepmonnHamuueckas CHCTEMA. BuyTtpeHnHss
SHEPrus TePMOAMHAMUYECKON CHCTEMBI U CHOCOOBI
e€ N3MEHEHNA

KomnyectBo Ttemnotsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UECAIBHOIO rasa

Buer TeIUIONIEpeIavuu: TETJIOTPOBOIHOCTb,
KOHBEKIIUS, M3IydeHHe. Terio€MKoCTh  Tea.
VnenrHass  TEIUIOEMKOCTH  BelllecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepeaye

IlepBbi  3ak0H TepMOaMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMHUKH K H30IIPOLECCaM.
I'paduueckas uHTEpIIpeTanys padboThl raza

Tenmosrie MAaIIIHBI. [TpunIUTIBEL JIIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHaxX. Koaddumuent moae3noro
nevictBus (manee — KII/]) termoBoit mamuusbl. [{uki
Kapno u ero KII/]

Bropoit 3akon Tepmoaunamuku. HeobpaTtumocTs
MIPOLIECCOB B IpUpoAE. TeruioBble JBUTATEINH.
DKoJ0ru4ecKue npooIeMbl TEII0O3HEPTETUKH

TexHuueckre yCTpPOMCTBA: BUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED

[Ipaktnueckue paboTel. M3mepeHuwe yaenbHOU
TEIUIOEMKOCTH

#i#HPart## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

33
332

333

ITEPEXO/IbI

[TapooOpazoBanue u kouaeHcauus. Mcmapenue u
KUATICHWE. YJenpHasl TemioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYpPhl KUMIEHUSI OT 1aBJICHUS
AOGCoIt0THas M OTHOCUTEIbHAS BJIAXHOCTh BO3yXa.
Hacsiennsiii map

TBépnoe Tteno. Kpucrammueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTaLIoB. JKuakue
kpuctaybsl. COBpeMEHHBIE MaTepHAJIbI



4.1

4.2

334

335

3.3.6

3.3.7

4.1.1

4.1.2
4.13
4.14

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

[InaBneHue U KpucTamM3amusa. YeabHas TEmaoTa
riasnenus. Cyomumanus
YpaBHEHHE TEIUIOBOTO OamaHca
TexHnuueckue YCTpPOMCTBA: TUTPOMETP "
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TOTYUYEHUS
COBPEMEHHBIX  MaTepHaJioB, B  TOM  YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
[IpakTuueckue pabotel. HM3mepeHue BIaXHOCTH
BO3/1yXxa

SJIEKTPOAMMHAMUKA

##HPari##IJIEKTPOCTATUKA

OnexTpuzanus Tei. OJeKTpudyeckuil 3apsn. [sa
BU/J1a QIIEKTPUYECKUX 3apsAI0B

IIpoBOIHMKY, TUDIIEKTPUKH U MOJIYIPOBOJHUKH
3aKOH COXpaHEeHHsI AJICKTPUUYECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona

DJIEKTPUYECKOE TnoJie. Hanpsoxénnoctb
ANEKTPUYECKOTO Mo, [IpuUHIUIT CyNepro3uIium.
JIuHuy HanpsSKEHHOCTH SJIEKTPUUECKOTO MO
Pa6ora CHI AIEKTPOCTATUYECKOTO TTOJISI.
ITorennuan. Pa3HocTh IOTEHIINAIOB

[IpoBOIHUKKM ¥  JUAJNEKTPUKA B  TMOCTOSIHHOM
ANEKTPUIECKOM ToJie. JusnexTpuueckas
MIPOHHUIIAEMOCTh

OnexTpoéMkocTb. KoHaeHcaTtop. DNEKTpPOEMKOCTb
IUIOCKOTO KOHJAEHCATOpa. OJHEPrusl 3apsHKEHHOTO

KOHJIeHCaTopa

TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
AIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aluTa,
3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOP,

KCEPOKC, CTPYWHBIN IPUHTED
[IpakTnyeckue paboTHI. Nsmepenne
ANEKTPOEMKOCTH KOHACHCATOpa

##HPar###IIOCTOSIHHBIN DJIEKTPUYECKMI TOK. TOKY B PA3JIMYHBIX

4.2.1

422

423

CPEJAX
VcaoBus CYILIECTBOBaHUS IMOCTOSIHHOTO
anekTpuueckoro Toka. Mcrounuku Toka. Cuia Toka.
ITocTosAHHBIN TOK
Hanpsixenue. 3akon OMa 1151 ydacTka [enu
DNEeKTpUYECcKoe CONPOTHUBIICHUE. VnenwHOE
COTPOTHUBJICHUE BEIECTBA



4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon
pasnena

4
4.3

Koanposepsiemoro
3JIeMEeHTa

[TocnenoBarensHOe, TapalieIbHOE, CMEIIAHHOE
COCTMHEHHE MPOBOIHUKOB

Paborta snektpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

MoIIHOCTD IEKTPUYECKOTO TOKA
anekTponBkymmas cwia (mamee — DJJC) wu
BHYTPEHHEE COINpPOTUBJICHHE HCTOYHUKA TOKa.
3akoH Oma TUTS MTOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3amblkanue

DNEeKTpOHHAsT TPOBOAUMOCTh TBEPIBIX METAJUIOB.
3aBUCUMOCTh  CONPOTHBJICHUS  METaUIOB  OT
temrneparypbl. CBEpXIIpOBOJIUMOCTh

OnexTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonynpoBonnuku. CoOCTBEeHHAass U MpUMeECHas
IIPOBOAMMOCTD IOJYIIPOBOAHMKOB. (CBOMCTBa p-n
nepexoza. [loxynpoBogHIKOBbBIE TPUOOPHI

DneKTpuyecKuit TOK B INEKTPOJIUTAX.
DNeKTpoIUTHYECKas JUCCOLMALUA. DIIEKTPOIIN3

DnekTpuyeckuii TOK B razax. CamMoCTOATENbHBIN U
HECAMOCTOSITENbHBIA  pa3psia. Paznuynble  TUIBI
CaMOCTOATENIbHOrO pa3psana. Monnusd. [Lazma

TexHu4eckue yCTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTaT, MICTOYHUKH TOKA, IEKTPOHArpEeBaTEIIbHBIC
npuoopHl, JJIEKTPOOCBETUTEIILHBIE npudOpHI,
TEPMOMETP CONPOTHUBJIEHUS, BAKYYMHBIA JHOJ,
TEPMHUCTOPBI u (bOTOPE3UCTOPHI,
MOJIyIIPOBOXHUKOBBIM TNOJ, TaJbBAHUKA
[IpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa H  €r0
BHYTPEHHETO CONPOTHUBIICHUS. Habmtonenune
ANIEKTPOJIA3A

IIpoBepsiemMbie 3JIeMEHTbI COIEPKAHUSA

SJIEKTPOAMHAMUKA

##HPari##MAT HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KN A



5.1

4.3.1

432

433

434

4.3.5

4.3.6
4.3.7

4.3.8

439

4.3.10

4.3.11

4.3.12
4.3.13

4.3.14

4.3.15

ITocTosiHHEIE MAaTHUTEI. BzaumopelictBue
IMOCTOSIHHBIX MarHUTOB

MarnutHOe nosne. BeKTop MarHUTHOM MHIYKIUU.
[Ipunnun cyneprno3unmu. JIMHMM — MarHUTHOMR
vHAyKuy. KapTruHa TMHUI MAarHUTHOM MHAYKUIWUH
II0JISL IOCTOSTHHBIX MArHUTOB

MarnuTtHOE 10J€ NPOBOJHMKA C TOKOM. Kapruna
JUHUN TIOJSA JUIMHHOTO MNPAMOrO IIPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJIHHKA, KATYLIKH C
TokoM. OmeiTr  Opcrema.  B3aumopeiicTBue
IIPOBOJHHUKOB C TOKOM

Cuna AMriepa, e€ MO1yJIb M HANPaBJICHHUE

Cuna Jlopenna, e€ MoIylb U HampaBJCHHE.
JIBU>KeHHEe 3apsDKEHHOM YacTUIBI B OJHOPOTHOM
MarHuTHOM noje. Padora cumisl Jlopenia

SIBJIeHHE DIIEKTPOMArHUTHOW WHIYKIIHH

[ToTok BeKTOpa MATHUTHOW UHAYKIIUU

OJAC wHayknuu. 3aKOH  DJIEKTPOMArHUTHOM
unaykuuu Papanes

Buxpesoe snexkrpuueckoe nosue. 9J1C unayKuuu B
MPOBOJHMKE, JBMKYIIEMCS IOCTYIATCIIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe

IIpaBuio Jlenuna

NunyktuBHOCTh. SIBenne camomnaykiuu. DJC
CaMOMHAYKIMHU

DHeprusi MarHUTHOTO MOJIsl KATYIIKA C TOKOM
DIEeKTPOMAarHuTHOE I0JIe

TexHUUYeCcKre yCTpOWCTBA: MOCTOSIHHBIE MArHUTHI,

QJICKTPOMArdHuThI, JJICKTPOABUTATCIIb, YCKOPUTEIN
OJICMCHTAPHBIX YaCTULl, MTHAYKIWMOHHAA I1€Yb

[IpakTnueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTylIKu ¢ TOKOM. MccietoBanue IercTBUs
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanme SIBIICHUS 3JIEKTPOMArHUTHON
WHIYKITAN

KOJIEBAHUMA 1 BOJIHBI

##HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensuas cucrema. CBoOOMHEBIE KOIEOAHUS.
I'apmonunueckue konecbanus. Ilepwona, dactoTa,
aMIUIuTy1a U (aza KoeOaHui

IIpyxuHHBINA MagTHUK. MaTeMaTH4ECKUN MAasITHUK



5.2

5.1.10

5.1.11

5.1.12

YpaBHeHue rapMOHUYECKUX KOJIeOaHMil.
Kunemarnyeckoen  JUHAMHYECKOE  OIMHUCAHHE
K0J1e0aTEeNbHOTO JABHKEHUS

[IpeBpamienne SHEPruM MpPU TAPMOHUYECKUX
koneOaHusax. CBsA3b aMIUIMTYABl  KoOJI€OaHMM
HCXOJIHOM BEJIMYHMHBI C aMIUTUTYJaMU KOJeOaHUi
e€ CKOPOCTH U YCKOPEHHMS

KonebarenbHblii KOHTYD. CBobonHbIE
AJIEKTPOMAarHuTHbIE KojleOaHus B  UACAJIBHOM
KojeOaTeNbHOM  KOHType. AHJIOTUA  MEXIy
MEXaHUYECKUMU u AIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

3akoH COXpPaHCHUA OHECpPIruun B nacajlbHOM
KOJIeOaTeIbHOM KOHTYPE

BoinyxneHHbIE MEXaHUUYECKUE KoJieOaHusl.
Pesonanc. Pe3zonancHas KpuBas. BbIHYXII€HHBIE
SJICKTPOMArHuTHBIC KoJIeOaHusL.

[Tepemennbiii Tok. CUHYCOUIAJIBHBIN IEPEMEHHBIN
TOK.

MOIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYIHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M HATIPSIAKEHUS
Tpanchopmarop. IlpowsBoacTtBo, mnepenava u
notpebiaeHue AIEKTPUUECKON SHEPIUMu.
OKOJIOTUUECKUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUIECKOMN SHEpIUHu. Kynberypa
WCTIOJIb30BAaHMS DJIEKTPOIHEPTUH B MOBCEAHEBHOM
KU3HA

TexHnuueckne yCTpOWCTBA: ceiicmorpad,
ANIEKTPUYUECKHI 3BOHOK, JTMHUH JJICKTpOIepeaay

IIpaxTueckue paboThI. HccnenoBanue
3aBHCUMOCTH MEPHO/Ia MAJIbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MacCel TIpy3a.
HccnenoBanue NEPEMEHHOTO TOKa B LENU U3
MOCJIEZI0BATENBHO COEIUMHEHHBIX KOHIEHCATOpAa,
KaTyLIKH U PE3UCTOpa

#HPar#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

Mexanudeckue BOJIHBI, YCIIOBHS
pacnpocTpaHEHHUsI. [Tepuon. CkopocTb
pacnpocTpaHeHus U JJIMHA BonHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

###Par###  Unatepdepenmmst w  audpakmus
MEXaHUYECKUX BOJTH



53

523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

5.3.7

53.8

3ByK. CkopocTh 3ByKa. [’ poMKkocTh 3ByKa. Bricota
ToHa. TemOp 3ByKa

DNEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS H3IIy4YECHMS
JJIEKTPOMATHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOpOB E, B 1 v B 211€KTpOMaraHuTHOW BOJIHE B
BaKyyMe

CBolicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTpaKE€HUE,
IIPEJIOMIIEHUE, MOJISIpA3aLUs, Tudpaknus,
untepdepeniusa. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[IIkama 3yeKTpOMarHUTHBIX BOJH. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHUMIBI ~ paguoOCBsI3W W TCIEBHICHUS.
Paguonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KaIOLLEH cpebl

Texnuueckune YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUATHOCTHKA B
TEXHUKE W MEIULUHE, Paxap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neup

H#i#HPartH##OII TUKA

[IpsmonnHeiiHOE  pacnpocTpaHeHHEe CBeTa B
oHOponaHOH cpexe. JIyu cBeta

Otpaxenue cBeTa. 3aKOHbI OTPaKEHHUS CBETA.
[TocTpoenue n300paxeHuii B IJI0CKOM 3epKajie

ITpenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOCOTIOTHBIN MTOKa3aTeNb MPEJIOMIICHUS

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

Hucnepcus ceeta. CloxHbBIN cocTaB 0€10ro cBeTa.

Ber

Cobuparorue U pacceuBarouue JTUH3bL TOHKas
nuH3a. DOKYCHOE PACCTOSHUE W ONTHUYECKAs CHJIa
ToHKOM JuH3bl. [locTpoeHue wn300pakeHUil B
coOMparomux  pacCeUBaOIMX JIMH3aX. DopMyrna
TOHKOM JIMH3EI. Y BeJIMUSHHUE, TaBaeMoe JTHH30H

IIpeneinsr [IPUMEHUMOCTH r€OMETPUYECKON
ONTHKHU

Wutepdepennus ceta. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOr01eHUs MaKCHUMYMOB "
MUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOUHUKOB



Hudpakumst cera. JudpaknuonHas peméTka.
539 YcnoBre HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IIPH
o MaJIcHil  MOHOXPOMATHYECKOrO0  CBeTa  Ha
IU(GPaKIUOHHYIO PEIIETKY
5.3.10 [Tonapu3zanus ceera

TexHnueckue yCTpOMCTBA: OUKHU, ayma,
¢doroanmapar, IPOEKLIMOHHBIN anmapar,
MHUKpPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKA,

5.3.11

IUQPPAKIMOHHAS PEIETKA, MOISPOUL

[Mpaktuyeckue pabGoThl. M3Mepenue mMokas3aTerns
5312 [PETOMIICHHUSL. HUccnenoBanue CBOIICTB
o n300paxkeHuii B imH3ax. HaOmoaeHne mucnepcun

CBETa
BJIEMEHTAHI CIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
6.1 MexaHukH. [locTynarsl TeOpUM OTHOCHTEIBHOCTH:
' MHBAPDUAHTHOCTb MOJIYJS CKOPOCTH CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6 6.2 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3amMeyieHNe BPEMEHHU M COKPAIICHUE JITHHEI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3p Macchl € DHEpPrued ¥  HUMITYJIBCOM
6.4 CBOOOJTHON YaCTHIIBI. DHEPIrUsl MOKOS CBOOOIHOM
YaCTHUILIBI

7 KBAHTOBAA ®U3UKA
###Par###JIEMEHTBI KBAHTOBOM OIITHUKU

®otonsl. @Dopmyna I[limanka CBs3M SHEpPruu

7.1.1 ¢oToHa € ero 4YactoTod. DHEPrusi U HMILYJIbC
dboTona
710 OtkpeiTue u uccnenoBanue Gorodpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa
7.1 . .
713 VYpaBuenue OuHmTetHa g Gorodddexra.
«Kpacnas rpanuna» gorosdpdexra
7.1.4 Hasnenue ceera. OnbitTe! [1.H. Jlebenena
7.1.5 XUMHUYECKOE IEHUCTBUE CBETA
716 TexHudeckne yCTpoOiicTBa: (bOTORIIEMEHT,
dboTonatuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHUE ATOMA
79 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIeIOBaHUIO CTpoeHus aToma. [Inmanerapnas

MOACIIb aTOMa



7.3

[Tocrynatel bopa. WM3nydyeHue u TOTJIONIEHUE
(OTOHOB MpHU MEpexoje aromMa C OJHOTO YPOBHS
SHepruu Ha Jpyroil. Buael cnektpoB. Crnekrtp
YpOBHEH 3HEPTHH aToMa BOJOPO/Ia

7.2.2

BonHoBbie cBolicTBa yactull. Bonubel e bporns.
7.2.3 Kopnyckymsipao-BotHOBOM ayanusMm. [udpakmus
3JIEKTPOHOB Ha KpUCTaJLIaxX

794 CrioHTaHHOE U BBIHY)KJIEHHOE  M3JIy4YCHHE.
o VCTpoiicTBO U IPHHIKIT PaOOTHI Ja3epa

TexHuuecKkrue yCTPOMCTBA: CHEKTPAJIbHBIM aHAIU3

7.2.5 .
(CHCKTpOCKOH), JIa3€p, KBAHTOBLIKM KOMIIBIOTEP

[TpakTuueckue paboTHI. Hab6monenue
JMHEWYaTOro CIEKTpa

ATOMHOE A1PO

Mertonpl HaAOIIOEHUS u pPETHCTpALUH
AIIEMEHTAPHBIX YACTHII

7.2.6

7.3.1

OTtkpeiTe panuoaktuBsHOCTH. OnbITH Pesepdopaa
0 ONpEACTCHHIO COCTaBa  PaJMOAKTUBHOTO

7.3.2 m3nydeHus. CpoiictBa anbda-, Oera-, ramma-
u3NyuyeHus. BnusHue painoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI

OTtkpbiTHE mNpoTOHA M HeWTpoHa. HykionHas
733 Mozenb siapa I'eiizenOepra — MBaneHko. 3apsn
sapa. MaccoBoe uncio sapa. M3oTtomnsl

Anbda-pacniaz. DIEKTPOHHBIA W TIO3UTPOHHBIN
7.3.4 Oeta-pacma. lamma-uznydenue. 3akoH
pPalMoOaKTUBHOTO pacraja

235 DHeprusi CBA3U HYKJIOHOB B sape. SIIepHble CHUIIbL
o JledexT Macchl sapa

7.3.6 Snepubie peakuuu. JleneHue u CUHTES AlIep

Anepubii  peaktop. TepMOsAIepHBIM  CHUHTE3.
7.3.7 [IpoGeMbl 1 MEPCHEKTUBBI SAEPHON IHEPTETHKH.
DKOJOrM4eCKHe aCleKThl sIEPHON IHEPTeTUKHI

738 3J'ICMCHTapHBIC YaCTHUIIbI. OTKpBITI/IC MMO3UTpOHA.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS

TexHuyeckue yCTpoWcTBa: JO3UMETp, Kamepa

7.3.9 .
Bunscona, siepHblil peaktop, arToMHas 6oM0Oa

7310 [paktudeckue padboTsl. HMccienoBaHue TPEKOB
o qacTHII (110 TOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3MKU

8.1 Bunx 3Bé3qH0r0 Heba. Co3Be3nusi, sipkue 3BE3MMI,



8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

IUIAaHETHBI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlnaHeTsl 3eMHONM TpyIIIBL.
[InaHeTbI-TUraHTbl U UX CIyTHUKH, KapJUKOBBIE
1aHeTbl. Manble Tena ColIHeYHON CUCTEMBI

Connne, ¢orochepa u armocdepa. ConHeuHas
aKTHUBHOCTb

Nctounuk sHeprun CosHia v 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTD, paauyc, TeMIIEpaTypa, 1504
B3aMMOCBS3b. JlnarpaMma «CreKTpalbHbBIN Kilace —
CBETHMOCTBY. 3BE3 b1 TJIaBHOM
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —

CBETHUMOCTH IE 3BE3] TJIaBHOM
MOCJIEI0BATEIILHOCTH
HH##Par##HBuyTpeHHee CTpOECHUE 3BE31.

CoBpeMeHHbBIE TPEJICTABIICHUS O MPOUCXOKIACHUN
u 3Boaronuy CoJIHIIa U 3BE3]1. DTaIlbl JKU3HU 3BE3]

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykTypa ["anakTuku, pacnpeneneHue 3B€371, raza
u e, llonoxxenue u npwxkenue ConHua B
INanaktuke. [1nockas u chepuueckas MoacUCTEMBI
I"anaxtnku

Tunbl ramaktuk. PaguoranakTMKhd W KBas3apsbl.
UYeEpHble AbIpHI B s1pax rajJakTHK

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoni, teopuss bosbuioro B3peiBa. Mojaeinb
«ropsiuei Beenennoi». PenukroBoe usinydeHue
MacmrabHas CTPYKTypa Bcenennoi.
Meraranakruka. Hepeménnsie poOIEeMbI
aCTPOHOMUU



IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATaAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero
TpeOoBaHus o0pa3oBaHusi

CdopMUpOBaHHOCTH, yMEHUW pacrio3HaBaTh (DUIUYECKUE SIBICHUS

(mporecchbl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomumMHn (bHSI/I‘IeCKI/IMI/I IIOHATUAMHA u

BCJIMYMHAMHU, XAPAKTCPU3YOIUMHA (I)I/I3I/ILI€CKI/IG IIpOLECCChL

ChopmupoBaHHOCT, yMEHHI MPUMEHSTh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM ¢buzuku U TEPMO/IMHAMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBOM (hM3MKM Uil aHain3a U OOBSICHEHUS
SBIICHUI MHUKPOMHpA, MakKpOMHpa W MEramHpa, pa3lin4arh YCIOBUS
3 (rpaHuIBl, 00IACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATD
BceoOIMi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
UCTOJb30BaHUS YAaCTHBIX 3aKOHOB; AaHAJIM3MPOBAaTh (PU3HUECKUE
NPOIECChl,  HCIIONB3YySl ~ OCHOBHBIC  TOJIOKEHHS,  3aKOHBI U

3aKOHOMEPHOCTH

ChopmupoBaHHOCT, YMEHHUS pa3IudaTh YCIOBUS MPUMEHUMOCTHU

Mojieneil PU3NIECKUX TN U TMPOIECCOB (SBICHUI)

ChopMUpOBaHHOCTh YMEHHS pemaTh pacuy€THbIE 3aJaud C SBHO
3aJJaHHOM W HESBHO 3aJaHHOM (hU3MYecKOW MOJEbIO: Ha OCHOBAHUH
aHalM3a YCIIOBHS BBIOMpATh (HU3MYECKHE MOJICNH, OTBEYAIOIINE
TpeOOBaHUAM 3a1a4H, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTyJaTrbl  (U3MYECKUX  TEOpUH  TpU  HCIOJIH30BAHUHU
MaTeMaTHYeCKUX METOJOB pelIeHHs 3a/1ad, MPOBOJIUTH pacuéThl Ha
OCHOBaHMM HMEIOIINXCS JIaHHBIX, AaHAIN3UPOBATh pPE3YJNbTaThl W
KOPPEKTHPOBATh ~ METOJBl  pEmeHWss C Y4ETOM  TIOJTYYCHHBIX

pE3yJIbTaTOB

Pemarp xaduecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHUS 3HAHUN U3
pa3HBIX Pa3AENOB IIKOJIHHOTO Kypca (PH3UKH, a TaKKe WHTErparuu
6 3HaHUW W3 JPYrHX TMPEAMETOB €CTeCTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAWBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUA C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA



10

Brnanenue OCHOBHBIMHU METOJIaMH HAY4YHOTO MO3HAHMUS,
UCTIONB3YeMBIMA B (U3WKE: TPOBOJUTH TMpPSIMBIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpAs ONTHUMAJbHBIA CIIOCOO
U3MEpPEHHST M HCIOJb3YSl M3BECTHBIC METOJbl OLEHKH IMOTPEIIHOCTEH
U3MEpPEHNH, MPOBOAMTH HCCIEAOBAHUE 3aBUCHMOCTEH (hU3MUECKuX
BEIMYMH C UCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHHUH, OOBICHITH
MOJTyYCHHBIE PE3yJbTaThl, UCIONB3Ys (PU3UYECKHE TEOPUHU, 3aKOHBI U
HOHATHSA, M JIeNIaTh BBIBOJBL; COONIOATh IpaBmia 0€30MacHoro Tpyaa
[IPY TIPOBEJICHUH HMCCIICOBAHNN B paMKax Yy4eOHOTO AKCIIEpUMEHTa U
yueOHO-UCCIIEI0BATENbCKOM  IEATEIBHOCTH  C  HCIIOJIb30BAaHHEM
IU(PPOBBIX ~ U3MEPUTENIBHBIX  YCTPOMCTB U J1a0OpaTOpHOro

00opy1oBaHUs

ChopmupoBaHHOCT, ~ yMEHHH  aHANWM3UpPOBaTh M OLIGHUBATH
noceACTBHs ObITOBOI M MPOU3BOJICTBEHHOM NEATEIBHOCTH YEIOBEKa,
CBSA3aHHOM C (DU3UYECKUMH TPOIECCAMHU, C TO3UIUN IKOJOTUUECKON
0e30macHOCTH; IIpeICTaBICHUM 0 palMoHaIbLHOM
MPUPOJONOIB30BAaHUM, a  TakKe  pa3yMHOM  HCIOJIb30BaHUU
JOCTKEHUI HAayKM M TEXHOJOTHH s JaJbHEUIIero pa3BUTH

YeJI0BEYECKOr0 O0IIeCTBA

OBnanenue pa3nuuHbIMH croco0amMu  paboTel ¢ uHbOpManuen
(UBUYECKOTO  CONIEpKaHUs C  HCIOJB30BAaHUEM  COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJOTUH; pPAa3BUTHE YMEHUU KPUTHUYECKOTO

aHaJIM3a U OLUCHKH JOCTOBCPHOCTHU HOquaCMOﬁ I/IH(l)OpMaI_[I/II/I

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ul aHaau3a H
00BbsICHEHUST (PU3MUECKUX MPOIIECCOB, MPOMCXOAAIINX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpele; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE31 1 Beenennoi



IHHEPEYEHD 2JIEMEHTOB COAEP)KAHUS, IIPOBEPAEMBbIX HA

EI'D 11O ®PU3UKE

Kon Kon

pasaena/t yJ1eMeH

€MbIl Ta

1
1.1

1.1.1
1.1.2
1.1.3

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHKCHHC.

MexaHnyeckoro aBmxkeHus. Cucrema orcuéra

MaTepI/IaJ'ILHaH TOYKa.

TpacKTOPHA

Eé& pammyc-sexrop:
Fle)=(xlz) e ) =(2)),

TPAeKTOPIIA,

nepeMelieHIie:

AT =7 (1y)~F (1) =7, —Fy =
= (Ax,Av,Az),

IIyTb.

CnoxeHne HEPEMEHIEHIITIZ

Ay =0, +47

CKOpOCTB MaTCpHaHBHOﬁ TOYKH:

_AF .,
uv=— =}‘r=[Ux.U1_ U]
ﬂf Ar—{ -
Ax . . ,
v =— =X, . aHAJIOITIMHO v =V, U.=ZI,.
Ao :

CroxeHHe CKopocTeil: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTu MaTepruaibHON TOUKU
IpU IPSIMOJIMHEHHOM IBM)KEHUH BJIOJIb OCHU X TI0 TpauKy

3aBUCUMOCTH Vx(t)

OTHOCHUTENLHOCTD



- . AD
YCKﬂpE!HIIE MaTepPHATBHOII TOYKIL a = ﬂ;—L ;
I lar—p

Au C
a =—23 =(v,).". amanorm4so a, =(v,|’, a.=(v.
A |y ' ' S o

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

Ve (t) — vg, = const

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

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

v (t)=u, +at
a, = const
T 2
Uy —Y; = EH.T [Il _Il]

by +

HPII JBILKCHINI B OTHOM HAIIPABICHII OVIE S =

-

CBoOoaHOE masieHre. Y CKOpeHue CBOOOHOTO TaICHHMS.

Vi

Yo o

o] Xo ‘(,—

JIBmxeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:



1.2

1.2.1

1.2.2

1.2.3

[.‘r{f} =X t Uyt =2 tUycosa-f

v (t)=u, =y,
uJ.(I} =U, +§8,

V(E) =y, Ut + T =1

g.=0
o
oy

g

COs0

t=uy,sina— gt

=—g =const

-

'G+uc5inu-r—gTT

Kpuponuneiinoe aBuxeHue. J[BrmkeHne MmaTepuaabHON

TOYKHU I10 OKPYKHOCTH.

VrioBas u IMHEHAas CKOpPOCTb TOYKHU:

IIpu paBHOMEPHOM JBHUYKEHUU TOYKH 10 OKPYKHOCTH

LenTtpocTpeMurenbH

ITonHoe yckopenue m

v = wR

=—=2
w T TV

0€ YCKOPEHUEC TOUYKHU:
v? 5
Aye = F = w“R

aTepuaIbHOU TOYKHU

TBépnoe teno. [loctynarensHoe U BpamareiabHOE

JIBMDKEHUE TBEPIOTO TENA

JIMHAMUKA

NuepumnanbHbie

CHUCTCMBI OTCYETA.

IIepsoiit

Herotona. [IpuHnun otHOocuTensHOCTH ["anumnes

Macca Tena. IIIOTHOCTE BeliecTna:

m

P=7

Cuna. IIpuHIUN Cyneprno3uiuu CHI:

-

F

- -

aBHOJEHCTB — Fl + F2+' -

3aKOH



1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

Bropoii 3akon HeroTona: 1y MatepuansHoit Touku B CO

-
-

npu

F; =ma,
Ap = FAt
F = const
-———
Fl? Fy

Tpetuit 3akoH HproTOHA 117151 MaTepUaIbHBIX TOYEK:

>

Fi, = —Fy

3aKOH BCEMHUPHOIO TSTOTEHUS: CWJIbl MPUTSKEHUS MEXITY
TOYEYHBIMHA MAacCaMU paBHBI
mim;
RZ

F=G

Cuma TSKECTH. HeHTp TSDKECTH Tejla. 3aBHCHUMOCTH CHIIBI
TSDKECTH  OT BBICOTBI h Haa MOBCPXHOCTHIO INIAHCTHI

paauycom RO:
GMm

9= R, + h)2

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

Cuna tpenusi. Cyxoe TpeHHe.
Cuuta TpeHUs! CKOJIB)KCHHS:
Erp = uN

Cuna TpeHus MOKOS:
E, < uN

Koadduuument tpenus



[aBnenue:

1.2.9

1.3 CTATHUKA

—

F

1.3.1
MOMEHT CHJIbI OTHOCUTEIBHO OCH BPALICHMS:

>

IM| = FL, rne | — muieyo cuiiel F OTHOCUTENBHO OCH,
npoxozsmei yepe3 Touky O MepneHIuKyIIpHO PUCYHKY
LlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHATIbHBIX

TOYCK:

- myry + mpry+...
Tim =
m; +my+...

1.3.2

B onHOpoaHOM TOJIE TSIRKECTH
(g = const)

LIEHTP MaccC TeJla COBIIAJAET C €ro UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:

[M,+M,+...=0

1.3.3 1= =

|F+F+...=0

1.3.4 3axoH [Tackansg

JlaBnenue B xxuakocTH, rmokosmeiicsa B UCO:

1.3.5
p =Dpo+ pgh

3akoH Apxumena:

-
-

1.3.6 FApx = _PBbITECH

, €CJIH TEJIO M KUAKOCTh MmokosArcs B ICO, To



1.4

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

FApx = pgv;ibITeCH

YcnoBue miaBaHus Tel
3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbec maTepuanbHOU TOYKH:

p=mv

HMHYJ'IBC CHCTEMBI TCJI:

- - -

p=pt+p+..

3aKOH M3MEHEHUS ¥ COXPAHEHHUS UMITYJIbCa:
B UCO

Ap = A(pl + p2+- . ) = FlBHEIJ_[HAt + FZBHEUJHAt+' "

;BUCO , ecmu Ap = A(p; + pp+...) =0

- -

, CCJIN FlBHeLUH + FZBHeU_[H+' =0
PeaktuBHOE ABUXCHHUC

F
\CA(;<}:

Pabota cuibl Ha MaJIoM NEPEMEIIEHUN:

:1=|F|-|ﬂf|-c05 a=F, -Ax

Q
=
ol

MOIIHOCTD CHITBI:
€CJIN 32 BpeMsI
At



At
pa60Ta CHJIbI USBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

AA
P=— =F-p-cosa
ﬁf Ar—

Kunetnueckas SHEPIUia MaTepHaHLHOﬁ TOYKH:

my?  p?
Eyn = =

1.4.6 2 2m

3aK0oH M3MEHEHUS KUHETUYECKOU SHEPIrUuu CUCTCMbL

MatepuanbHbix Touek: B MICO AExkun = Al + A2 + ...

IToTrenumanbHas SHEPrus:
JJId IOTCHIIMAJIBHBIX CHUJI
A12 = ElrIOTeHu - EZHOTeHL[_Z AEHOTeHu

IToTrenumanbpHas YHEPIrUs MATEPUAIILHON TOYKH B

1 4.7 OIHOPOJHOM ITOJIC TAXKECTH:
EHOTeHu =mg h

[TorennmanbHas SHEPrus yrnpyro aeoOpMUPOBAHHOTO Teja:

kx?
EI'IOTeHL[ = T

3aKoH U3MEHEHUS U COXpPAaHCHUA MeXaHUYECKOU OHCPTHUHU:
Euex = Exam  Enoresn.
1.4.8 B IICO AEsex = Agcex senoresn. cun,
B IICO AE,ex = 0, eCIH Ascex menoresm cax = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

lapmonnueckue  kojeOaHWs  MaTepHaTbHOM  TOYKH.
1.5.1 Avmutyna u  (daza  konebanmit. Kunematnueckoe

OITMCAaHUC!



w(f) = Asin( @t +0,),
0.9 =x/.
alt)=(v,),=—x)=a +o'x=0

TJIC X - CMEIIECHHE U3 PABHOBECHS.
JIMHAMHY€ECKO€E OIMCAHuE: ma, = —kx,
rae k = mw?

OTO 3HAUUT, 4T0 F, = —kx.

OHepreTuyeckoe ONMCaHNE (3akoH COXpaHEHUs

MEXaHUYECKOM SHEprun):

CBs3p aMIUTUTY/IBI KOJICOAHMH CMEIIEHUS MaTepUaTbHOU
TOYKA C aMIUIUTyJaMH KojeOaHui e€ CKOpOCTH U

YCKOPEHUS:

Upe =04, a_ =04

[Teproa u yacToTa KOJICOAHMIA:

2 1
T = /= -
GEEERY
Hepno,u MaJIbIX CB060,Z[HBIX KOHC6aHHI>'I MATEMATHUYCCKOI'O

MasgTHHKaA.

1.5.2 JT
T=2m |—
g

[Teproa cBOOOIHBIX KONEOAHUH MPYKUHHOTO MAasITHUKA!

m
T=2m|—
k
1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas

Ilonepeunsle  ®  mponmonbHele  BOJHBL.  CKOpOCTB

pacnipoCTpaHCHUs U JJIMHA BOJIHBIL:

1.5.4 Pa—
1%

WnTepdepenius u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTh 3BYyKa
MOJIEKYJISIPHAS ®U3UKA. TEPMO/JMHAMUKA



2.1

2.1.1

2.1.2
2.1.3
2.14
2.1.5

2.1.10

MOJIEKYJISAPHA S ®U3UKA

Mogenu cTpoeHHsi Tra3oB, XUIAKOCTEM U TBEPABIX TEIL.
[TycTe TepMoamHaMuUYecKasi cucTeMa (Teso) COCTOUT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BELIECTBA
N m

,rne N, —u4ucio ABOrajpo, m —macca CUCTEMBI (Tena), U
— MOJISIpHasi Macca BellecTBa

TemioBoe IBHKEHHE aTOMOB U MOJICKYJT BEIIECTBA
B3aumopeiicTBie YacTHI] BeIIeCTBA

Huddysus. BpoyHOBCKOE IBHKECHHE

Monpens uneansaoro raza B MKT

CBsi3pb MEXIy JaBJICHHEM U CpeAHEH KUHETUYECKOM
SHEPTUeH MOCTYNATEILHOTO TEIIOBOTO JABUKEHUS MOJIEKYJI

uaeanbHOro raza (ocHoBHoe ypaBHenne MKT):

1 = 2 (mp*) 2 —
p=—-mjuw =—n-|—|=—-n-£__
3 30 2 3

rie m0 — macca 0JTHOM MOJIEKYJIbI,

TLZV

- KOHIIEHTPAIUS MOJICKYJT

AoOcomrotHas Temriepatypa: T =t +273K

Cesi3p TemmepaTypsl Ta3a €O CpedHeH KHHETUYECKOU

BHGPFHGﬁ MOCTYNATCIIbHOTO TCIJIOBOIO ABWIXKXCHUA CTO

MOJIEKYII:

I 2

£ =| my | _3 kT
2 ) 2

VYpasuenue p = nkT

Mojenb uaeaabHOTO T'a3a B TCPMOANHAMUKE:



2.1.11

2.1.12

2.1.13

| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBaeHe MeHeneeBa — KnaneiipoHa (mpimer
3aMIICI):
pRT

pV=%RT = vRT = NkT, p=t-

BripakeHle /114 BHYTpeHHell 3Heprinl 0HOATOMHO
raza (IIpIMeHIIMEle (POPMEI 3aIIcH):
3 im

U==vRT =£NRT =——RT=vc, T= iprIF"
2 2 2 2

3akoH JlambTOHA JJIs JaBIICHUS CMECH Ppa3peKECHHEBIX Ira3oB:
p=p+pt..

W3omporieccsl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
Mouiekyn N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIIeCTBa V):
mzorepma (T = const): pV = const

nzoxopa (V = const):

p

—_— — t

T = cons
, n306apa (p = const):

vV .

T = cons

I'paduueckoe npeacTaBieHHe H30MPOIIECCOB HA pV-, pT- 1
VT- nuarpammax.

OObeIMHEHHBIN Ta30BbI 3aK0H:

pv _ .
T = cons

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacplmeHHble M HEHACBIICHHEIC napsl. KauecTBennas
3aBUCUMOCTE INUIOTHOCTH W HOABJICHHUS HACBIOIICHHOI'O IIapa

OT TeMIepaTrypbl, HX HE3aBHUCUMOCTb OT 00b&éMa



2.2

2.1.14

2.1.15

2.1.16

2.1.17

2.2.1
222

223

224

2.2.5

2.2.6

2.2.7

HaCBILIEHHOTO Mapa

Brnaxxnocts Bo3myxa.

OTtHOCHUTENbHAS BIAXKHOCTD:

¢) _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimmapa (T)

N3MeHeHue arperaTHeIX COCTOSHUM BEILIECTBA: UCTIAPEHUE U

KOHACHCAUA, KUTICHHUEC ) KUIAKOCTHU

HN3meneHue arperaTHbIx COCTOSIHUM BEIECTBA: INIABIICHUE U

KpucCTallin3alusa

[IpeobpaszoBanue suepruu B (ha30BBIX NEPEX0aax

TEPMOJNHAMUKA

Tenmosoe

paBHOBECHE U TEMIIEpATypa

BuyTtpenHss sHeprus

Tennonepenaqa Kak CII0CO0 HW3MCHEHHS BHyTpeHHCI\/'I

SHEPrUuu

06e3  comepuieHUsT  pabOTHI.

TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KonnuecTBo TEIIOTEHL.

VneapHas

TEINIOEMKOCTD BEIIECTBA C:
Q = cmAT

KonBekmus,

VY nenpHas Temnora napoodpazosanus L: Q = Lm.

VneapHas

TEIJIOTa MIaBiieHus A: Q = Am.

VY aenpHas TeMI0Ta cropanus Tommaa q: O = gm

DnemMeHTapHas paboTa B TEpMOJAMHAMUKE:

A =pAV

Boruncnenne paboTtel mo rpaduky mpomecca Ha pV-

JiarpamMmme

IIepBbIil 3aKOH TEPMOAMHAMUKH:

Anma0ara;

Q12 =AUyp + Aqp = (U — Uy) + Aq;

Q12 = 0= A1, = (U; — Uy) = AUy,



3.1

2238

229

2.2.10

2.2.11

3.1.1

Bropoii 3akoH Tepmoannamuku. HeoOpatumbie mpoueccs

[Ipunnune! geiictBus Temnosbix MamuH. KITI:

n= ABAD;HII‘[ _ Qnarp _|met| —1— |Q}u:m|
Qrearp Qrearp Oarp

Makcumansnoe 3nadenue KII. [{ukn Kapno:

T.. -T. T
max =Ty = =F mmo_ ] — —mem

YPaBHCHI/IC TEILIOBOro Oaiamca:
Q1 +Q2 +Q3+: 0

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

OnekTpu3auss Tel U €€ MNPOSBICHUA. DIEKTPUUYECKHUM
3apsa. JlBa Buma 3apsga. DJIEMEHTApHBIN AJIEKTPUYECKUN
3aps/l. 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsaioB. Toueunble 3apsiabl. 3aKOH
Kynona:

B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOM

MPOHUILIAEMOCTBIO €

F=k|q1|'|1q1 — 1 |Q1|’g:

g1 dmeg, 17

OnekTpuuyeckoe mnojne. Ero neiictBue Ha 3IIEKTpUYECKHUE
3apsaabl

Hanpssx€HHOCTB 3JIEKTPUYECKOTO MMOJIA:

>

N F

qnpoGHbIﬁ

ITone ToueuHoro 3apsaaa:



, OMHOpPOJHOE 1oJie: E = const.
KapTuns! 1MHMNA HaNPSHKEHHOCTH ATUX ITOJIEN
IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO TOJIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANIPSHKEHUE:
A1z = q($1 — P2) = —qAd = qU.

HOTGHHI/IaHBHaSI OHECpPIrusa 3apsja B IJICKTPOCTATUYCCKOM
oJIc:

W=qp,A=—AW
3.15 a9

IToTenmuan SJICKTPOCTATUYCCKOI'O I1OJIA:

¢_ﬂ
T q

CBs3p HaHpH)KéHHOCTI/I IMoJIsI U Pa3HOCTU IIOTCHIUAJIOB JJIA

OJTHOPOHOTO 3MeKTpoctaTudeckoro most: U = Ed

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX MTOJIEH:

- > -

3.16 E=E1+E2+...,¢=¢1+¢2+...

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOAHHUKA
Et=0

, BHYTpHY ¥ Ha IOBEPXHOCTH IIPOBOJHUKA ( = const
Jusnexkrpukn B JIIEKTPOCTATUYECKOM ToJIe.

JusnexkTpuueckasi IPOHUIIAEMOCTb BEILIECTBA €

Konzaencarop. D1eKTpOoEMKOCTh KOHJIEHCATOPA:
q
C=—
U
3.1.9 DIEKTPOEMKOCTH TJIOCKOT0 KOHAEHCATOPa:
£€pS
= = ECO

d

3.1.10 [TapannenbHOE COeIMHEHNE KOH/IEHCATOPOB:



q :q1+q2+...,U1 = Uz =""CrlapaJIJ'l_C1+C2+'"

ITocnemoBaTenbHOE COSTUHEHUE KOHACHCATOPOB:

1 1 1
U=Us+ Uz @y = =g — =t b
mocJa

DHeprus 3apsHKEHHOr0 KOHJEHCATOpA:
qu CU? ¢*

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuia Toka:
-2
3.2.1 Aty 0

IlocTostaHEbI TOK: I = const

Jnst mocrosiHHOTO TOKA q = It

VcaoBus CyYHICCTBOBAHUA IJICKTPHUICCKOI'O TOKA.

322
Hanpsoxkenne U u OJIC E
3akoH OMa Uit yyacTKa LETH:
323 I v
. . - R
DIIeKTpUUIECKOe COTIPOTHUBIICHHE. 3aBUCHUMOCTD
COMPOTHUBJIEHUSI OJJHOPOJHOTO MMPOBOJIHUKA OT €ro JUIMHBI U
324 ceueHusl. Y IeJIbHOE COMPOTUBJICHHE BEIIECTRA.
R l
Uctounuku Toka. 3/1C UCTOUHMKA TOKA:
E _ ACTOpOHHI/IXCI/IJI
3.2.5 =
q
BryTpenHee conpoTuBIeHNE HCTOYHUKA TOKA
3.2.6 3akon Oma 1)1 IOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOU LIeTIH:

E =1R + Ir, oTkyzna



3.2.7

3.2.8

3.2.9

E.r

[TapamienbsHOE COEIMHEHHUE TPOBOJHUKOB:
I=11+12+..,Ul=02=_,,
1 1 1

=—+—+..
Rnapann Rl RZ

HOCHeﬂOBaTeHBHoe COCANMHCHUC HpOBOI[HI/IKOB:
Uu=ul+u2+.,I1=12=..,
Rl‘[OC}I = R1 + R2+. "

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akoH J/[>oyns — Jlenna:
Q =I*Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=Ft

MOUIHOCTB AJIEKTPUYECKOTO TOKA!

Ad )
P=— =1U
TemnoBass MOIITHOCTE, BEIZIEIsIeMas Ha pe3ucrope:
. U
P=I'R=—=1U
R
MonHoCTh HICTOYHNKA TOKA:
Ad
CT. CHIT _
B = N =EI
r Ar—sll




3.3

34

3.2.10

3.3.1

332

333

334

3.4.1

CBOOOJHBICE  HOCHUTENHM  DIEKTPUYECKHX  3apsiloB B
MPOBOJTHUKAX. MeXaHU3Mbl  MPOBOJAMMOCTH  TBEPABIX
METaJUIOB, PaCTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.

[TonynpoBoanuku. I1onynpoBOAHUKOBBIN AKOT
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3aMMOJCUCTBHE MAarduToB. Mar"HuTHoe
nose. Bekrop  marHuTtHOM — MHaykumu.  lIpunnun

CyHepHOSI/IHI/II/I MAardimuTHBIX HOHeﬁ:
B = Bl + BZ +. ..

JIvHMM WHAYKIUMUW MarHuTHOro mons. Kaprtuna nauHUMi
UHIYKIUU MAarHUTHOTO OJIA IOJIOCOBOTO u

HOI[KOBOO6paSHOFO IIOCTOSHHBIX MarHuTOB

OneiT Opctena. MarHuTHOE TMOJI€ TIPOBOJHUKA C TOKOM.
KaprtuHa nuHUN MHAYKIMM MarHUTHOTO MOJISL JJIMHHOTO
NpsIMOTO  TIPOBOJHUKA ©  3aMKHYTOTO  KOJIBIICBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM

Cuna Amrepa, e€ HanpaBJIE€HHUE U BEJIUYMHA:
F, = IBlsina

, IAC O — YIr'oJI MEXKAY HaIIPpaBJICHHUEM ITPOBOAHNKA 1 BEKTOPOM

-

B

Cuna JlopeHua, e€ HanpaBJIeHHE U BEJINYMHA:
Frop =l q | vBsina

>
-

IZIe 0. — YToJl MEX]ly BEKTOpaMu v U B

I[BI/I)KCHI/IG Sapﬂ)i(eHHOf/'I JaCTulbl B OJHOPOAHOM MAarHuTHOM

IIO0JIC

OJIEKTPOMATHUTHAA UHYKIOUA

IToToK BEKTOpa MarHUTHON MHIYKIIVH:

® = B,S = BScosa




3.4.2

343

3.44

3.4.5

3.4.6

3.4.7

SABnenue snekTpoMarauTHON HHAYKIUU. DJIC nHIyKIINN

3aKoH AeKTpoMarHuTHol uuaykuu dapanes:

AD
E = =@

A=

- ,,

O/1C uHAYKIMK B TPSIMOM MTPOBOIHUKE JUTHHOM 1,

ABWIKYIIEMCA CO CKOPOCThIO v

.

WLl

B OTHOPOAHOM MAarHuTHOM II0JI€ B:

| E; |I= Blvcosa

v

, TIIE 0. — YTOJI MEKly BEKTOpOM B 1 HOpMaibo n

K IINTIOCKOCTH, B KOTOpOI71 JIC)KAT BCKTOPLI

>
>

lnv

- -
>

;ecmm L Bwu v, 0 | E; |= Blv

IIpaBuio Jlenna

NHIyKTUBHOCTB:

~| e

,um O = LI

Camounnykuus. JIC caMOMHAYKIUU:

A
E,=-L| =-II

0

3HCpFI/Iﬂ MAarauTHOTI'O ITOJIA KaTyIIKU C TOKOM:



3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHbBI

Konebarenbupiit KOHTYp. CBOOOJHBIC 3JEKTPOMATHUTHBIE

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin(t +@,)

]fffﬁl =g, =0, cos( ot + @) =1 cos(ct + )

®opmyna Tomcona:

3.5.1 T = 2nVIC
, OTKy1a
2T 1
w=—=—
T VLC

CBs3b aMIUIMTY bl 3apsaga KOHJACHCaTOpa C aMHJIHTy,Z[Oﬁ
CHIJIbI TOKa npu CBOGOL[HI:IX SJICKTPOMArHuTHBIX
KoJIEOaHMSX B nacaJlbHOM KoJiebaTeIbHOM KOHTYpC:
gm.u =

oD

3aKkoH COXPAHCHUSA SHECPIrUU B HACAILHOM KoJIeOaTeILHOM

KOHTYpE:

3.5.2

353 BriHyKIeHHBIE 2JIeKTPOMarHUTHBIE KoneOaHus. Pesonanc
[TepemenHb1i TOK. [IpousBoxactso, nepenaya U

354 MOTpeOICHUE IICKTPUUECKOU SHEPTUH

cuU* . L’ cu’_ LI’
2 2 2

mEE — const.




3.6

3.5.5

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

CsolicTBa SJICKTPOMArHMTHBIX BOJIH. Bzanmuas OpHUCHTAlHA

BCKTOPOB B 3HeKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€:

- -

E1lBlc

[MIxana JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

[IpsamonuHeiHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOM

cpene. Toueunslit uctounuk. Jlya ceera

3aKOHBI OTPAKEHUS CBETA.

a=p

ol B

S

[TocTpoenue n3006paxeHuii B IJIOCKOM 3epKajie

3aKOHBI MIpCIIOMJICHUS CBCTA.

HpeJ'IOMJ'ICHI/Ie CBCTa.

nqysina = n,sinf.

AOCOIIOTHEIN ITOKA3aTeNlb MMpCIIOMJICHUA:

C
Nasec = ;

OTHOCHUTENIBHBIN MTOKA3aTENb MPETOMIICHHUS:
n, M

ng v

nOTH

Xox 1y4yen B Ipu3Me.

1|L"']. = 1'2 - .”1}.1 = .”1}.2



CooTHOIIEHHE YaCTOT M COOTHOIICHHUE OJIMH BOJIH IIpHU
nepexoac MOHOXPOMATUYUCCKOTO CBETa 4YEpEC3 TIpaHULY

paszzesna AByX ONTUYECKUX CPEN:

ny,<n; n,

O

3.6.5 [TosHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbIA yroi NOJIHOTO BHYTPEHHETO OTPaXKEHHSL:

. 1 n;
Sinay, = =—
Noru nq

Cobwuparoriie U paccewBarolyie JUH3bL. TOHKas JIMH3A.

cDOKyCHOC pacCTOAHUC U OIITUYCCKAA CHUJIa TOHKOM JIMH3HI:
3.6.6 1

dopmyiia TOHKOHN JTMH3BI:
1 1 1

d f _F

VBenaudeHue, JaBaeMoe JIMH30M:
hIfl

r=—
H d

3.6.7 e

F\ h
f

R

B ciydae pacceuBaromiei JIMH3bL:

1
DO0=F = 50,
3.6.8

| f1
I'= 71

h
H



4.1

3.6.9

3.6.

3.6.11

3.6.12

4.1.1

Xox iyda, IpOLIEAUIETO JUH3Y IO IMPOU3BOJIBHBIM YIJIOM
K e€ raBHOW onTtuueckoil ocu. Iloctpoenne n3obpakeHuit
TOYKH U OTpEe3Ka MPSMOM B COOMPAIOLIUX U PAaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

dotoanmapaT Kak onTuueckud mpubop. Imaz  kak

OIITHYCCKaA CUCTEMA

Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOII0AeHUS MaKCHMYyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOT'€pCHTHBIX UCTOYHUKOB:

MAaKCIIMYMEI — A=2m ; m=0+1+2 +3

y A
MITHIIMYMBI — it.:l{zm+l_];, m=0,+t1,+2 +3

&

Hudpakuus ceera. JudpakumonHas pemeérka. YcioBHe
HAOJIO/IEHUsI TJaBHBIX MAaKCUMYMOB TIpU HOPMaJIbHOM
1aIeHU MOHOXPOMAaTHYECKOT0 CBETa C JUIMHOW BOJIHBI A Ha

peméTKy ¢ mepuoaom d:

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

Hucniepcus ceera

KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJIHOBOM IV AJIN3M
I'unortesza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv

®otonbl. DHeprus (poToHa:

E=h _he _
= v—l—pc

HNmnynbe ¢poToHa:

hv
c

NS



®otordpdexr. Onbitel  A.I.  CromeroBa.  3aKOHBI

dororddekra

VYpaBuenue DitHmreiina 115 hotodrdpdexra:

E¢0T0Ha = ABbixoja + EKI/IHmaX'

hc
4.1.4 S i (S E(bOTOHa =hv = -

he
A

B ABbIXOAa = thp = «
P

2
Mmv-max
Exwumax = 2 = el

JlaBneHue cBerta.
JlaBneHue  cBera  HA  MOJHOCTBIO  OTPAXKAIOIILYIO
MOBEPXHOCTh M HAa  TOJHOCTHIO  IOTJIONIAFOIIYO

IIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IInanerapnas moxens aroma

[Tocrynater bopa. U3nyuenue u nornomieHre GOTOHOB MPU
IIEpEex0/ie aTOMa C OJJTHOTO YPOBHS SHEPTUH HA JPYTOM:

422 hv,, = he _ E, —E

MR n

™m
Y

JIuHeiyaThie CIEKTPHI.

CnekTp ypoBHEN 3HEpPruu aToMa BOJOPOJIa:

423
—13,63B
E =_""""

"

, n=1,23 __
n*

4.3 OU3NKA ATOMHOI'O AIPA

431 Hyxnonnas monens siapa ['eitzenbepra — MiBanenko. 3apsin
o sapa. MaccoBoe uncio sapa. M3otomsl

PannoakTHBHOCTE.
43.2
Anbda-pacnan:



A A4 4
zX—>>5Y+,He

bera-pacnan.

DneKTpOHHBIN B-pacman:

A A 0.~
7 X—=>7Y + je+v,

[To3utpoHnHslii B-pacnan:
A A 0=, .,
s X—=>-0Y + jE+ v,

I'amma-usnyuenue

3akoH pPaaAnrnOaKTUBHOTI'O pacliaga:

-t
N(t) = Ny * 2T

433
ITycTe m — Macca paaAMOaKTUBHOIO BelecTsa. Torna

-t
m(t) =mgy* 2T

434 Snepubie peakuuu. JleseHue u CUHTE3 Aliep
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