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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3NKe HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXKECHMM W TpPeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBareiabHON mporpammsel, npezactaBieHHsix B ®I'OC COO, a
Takke ¢ yuérom denepaibHoi padodeil mporpamMmmbl BocnuTaHus U KoHuenuuu
npenoaaBanus yaeoHoro npeameTta «DOu3uka» B 00pa3oBaTeNbHBIX OPraHU3aAINAX
Poccuiickoit ~ ®enepanuu,  pealu3ylomMX  OCHOBHbIE  00pa3oBaTelbHbIC
IPOTPAMMEBI.

[Iporpamma o ¢uszuke onpeaenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3/iesioB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKKM y4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydYaromuxcs.
[Iporpamma 1o ¢uszuke maéT mpeaCTaBIECHHUE O LEJAX, COJEpPKaHWH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHMS W Pa3BUTUSA OOYYAIOIIMXCA CpPEIICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca Qui3nkud yriyOJEHHOTO YPOBHSI MO3BOJSIET pPEaM30BaTh
3a/1a4i MPO(PECCUOHATILHON OPHEHTAIINH, HAIPABJICHO HA CO3/JaHHUE YCIOBUU IS
MPOSIBJICHHSI CBOUX MHTEIUICKTyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4YarmMMcsi, KOTOpble HEOOXOMWMBI I MPOJOJDKEHHUs 00pa3oBaHUs B
OpTaHM3alMsIX MPOPECCHOHANBHOTO O00pa30BaHUsA TIO0 Pa3IUYHBIM  (PU3IUKO-
TEXHUYECKUM U MHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpaMmme mo (¢u3MKe ONPENEsioTCS TUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHUSI Kypca (PU3MKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus: JUYHOCTHEIE,
MeTamnpeIMeTHbIe, TMpeaAMeTHbie (Ha  yrioyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOW JUIsi pa3paboTKu TpeOOBaHWN K JTUYHOCTHBIM,
METANpeJMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYarOIINXCS, OCBOMBIIIHX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Ppe3yibTaThl OCBOEHHUS Kypca GU3HKH Ha yriyOonéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00YUYEHUS;

coJiep>kaHue yuyeOHoro npeamera «Pru3uka» 1o rojgam 00ydyeHusl.

[Iporpamma 1o @Qu3Mke WMeeT NPUMEPHBIH XapakTep U MOXKET ObITh
UCTIONb30BaHa YUUTEISIMU (DU3HUKH JIJISI COCTABJICHHS CBOMX PaOb0YHX IIPOrpamMmm.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH U
MPEIOCTABISACT BO3MOXHOCTH JUIsl peau3alid  Pa3TUYHBIX METOIUYECKHUX
MOJXO/J0B K TMpernojiaBaHuio (U3UKU Ha YIIIYOJIEHHOM YPOBHE TPHU YCIOBUU
COXpaHeHUs 00s3aTENIbHON YaCTH COJEPKaHUS 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,
dbuzmdeckoir reorpadueld W acTpoHomuein. Mcmonap3oBaHWE W 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
WHTErpalus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX 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 OO0y4arouMxcs 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 M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODHIIA.

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

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeTo ] mo3HaHus U
METO/Ibl UCCIIEI0BaHUS (PUZNYECKUX SBJICHUN.

OKCIIepUMEHT W Teopusl B Ipolecce Mo3HaHus npupoasl. Habmrogenue u
HKCHEPUMEHT B (PUBHKE.

CnocoObl  u3MepeHusi (U3MUECKUMX BEJIMYMH (aHAJOroBble W UHU(POBBIE
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CHCTEMBI).

[TorpemHocTH  M3MepeHUWd  (U3MYECKUX  BeIWYUH  (a0coiroTHass |
OTHOCHUTEJIbHAsA).

MopaenupoBanue (pU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepUaabHasi TOUKA,
aOCOJIIOTHO TBEPJOE TENO, HAeadbHas KUIAKOCTb, HACAIbHBIM Ta3, TOYCUHBIN
3apsn). I'unoreza. dusznyeckuii 3aKOH, TPaHULBl €r0 MPUMEHUMOCTH. Pu3znueckas
TEOPHUSL.

Ponb n Mecto Qu3uku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MUpa, B IPAKTUYECKOU EATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa M HANpsDKEHWS B LENH IOCTOSTHHOTO TOKa IpH
MOMOIIIM aHAJOTOBBIX U HU(MPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO C LuppoBoi nadoparopueit no ¢usuke. [Ipumepsl usmepenus
(bu3HYEeCKUX BEJIIMYUH IIPU MOMOIIM KOMIBIOTEPHBIX JATUUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BekTop MaTepuaspHOM TOYKH, €ro IPOEKIMM HAa OCU CHCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHsIi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOPEHHE MaTepUaJIbHONW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBl KOOPJIHHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NMPAMOJIIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS M ITyTH MATEPUATIbHON TOUYKH OT BPEMEHU M UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnaieHus. JIBuxeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU H
YCKOPEHMS MAaTEpPUAIIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonuueinnoe paBwxkeHue. [I[BUKeHHE  MaTepUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi U JUHEHHas ckopocTh. [lepmon m vacrora oOparieHwus.
[{enTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TaHT€HIUAIBHOE) U MOJIHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHuyeckre YyCTpPONCTBA W TEXHOJIOTMYECKHE MPOLECChl: CHUIOMETD,
JIBW)KCHUE CHapsOB, LEMHbIC, IIECTepEHYATHIE W PEMEHHBIE Mepenayu,
CKOPOCTHBIE TU(DTHI.

JHemoncmpayuu.

Mogenb cuCTEMBbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObI UcClieIOBaHUS TBUKEHUN.

Nnnroctpanuus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIL30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne ABMKEHHUS Teina, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapiieHre CKOpOCTH TP ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHEeHHME TyTEW, TPACKTOPUN, CKOPOCTEN ABHKEHUS OJHOTO M TOTO XK€
TeJla B PA3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3ydeHrie HEPaBHOMEPHOTO ABMIKEHUS C 1IENbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

N3mepeHue ycKOpeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU.

U3mepenne  yckopeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHJ0BaHO
WCITOJIb30BaHue TU(PPOBOI Ta0OPATOPHH).

W3yuyenue nBWXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. [IpoBepka
TUIOTE3bl O TIPSMOM TPOMOPIUOHAIBHOW 3aBUCUMOCTH MEXIY JaJbHOCTHIO
MOJIETAa U HAYaJIbHOW CKOPOCTHIO TENA.

W3yyeHue NBUXKEHHSA Tella MO OKPYXHOCTH C MOCTOSHHOW MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepUO/a OOpaIleHHs KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBrii 3akoH HproroHa. MHepumaneHble cuctemsl orcuéra. [IpuHumn
oTHOocuTenbHOCTU ['anmuies. HenneprmanbHbie cUcTeMbl OTcuéTa (OmpeleeHue,
IPUMEPHI).

Macca Tena. Cuia. [IpyHIMN Cynepro3uiuy CuJ.

Bropoi 3axkoH HproTOHa 111 MaTepUanbHON TOYKH.

Tpernii 3akoH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUsA. OKBHUBAJIEHTHOCTh T'PABUTAMOHHON H
MHEPTHOMN MacCBhl.

Cuna TspkecTu. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TMAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI W OT reorpaduyueckord IHUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUS CKOJBXKECHHUS W CUJIA TPECHUS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHHUS TPU JABUKCHUU Teila B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHu4yeckue yCTPOMCTBA M TEXHOJOTHYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHINMI OTHOCHUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPABHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CHI C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenne Mmacc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

W3mepeHne paBHOJAEHCTBYIONIEH CHJI TIPHU JBMXKCHHH OpyCKa MO0 HAKIOHHOM
MIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

N3ydeHnne ABUXKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenne kodpduirenta TpeHUs Mo BEIMYMHE YIIIOBOTO Koddduumenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue NBUKEHUST OpycKa MO HAKIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PULIEHTOM TpeHUSI.

N3ydeHne NBUKEHUA IPy3a HAa BALy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AlGcomoTHo TBEpHoe Teno. IlocTtymarenbHoe W BpallaTeIbHOE ABUKEHUE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUWIOKEHHBIX K TBEpHoMy Teny. LleHTp TshkecTu Tena.

YcmoBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TyaTble KOHCTPYKLIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

HccnemoBanne yclIOBHM PaBHOBECHUS TBEPAOTO TeENA, HMMEIOLIETO OCHh
BpaLICHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3ydeHne ycToOMurMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAJAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHabHbIX TOYEK. [[eHTp macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

MoMeHT umnynbca MaTepHallbHOW TOYKM. lIpencraBieHne O COXpaHEHHH
MOMEHTa UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGora cunel Ha MajgoM M Ha KOHEUYHOM IiepeMemieHuH. [paduueckoe
MpeICcTaBlIeHne PaOOThHI CHIIBI.

MOIITHOCTb CUIIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KMHETHYECKOW SJHEPTUM MATEPUATBHOU TOUYKHU.



[loTeHuManbHbIE W HENOTEHUUAJIbHbIE CUIbl. [loTeHuuManbHass >HEpPrus.
[ToTennuanbHas sHeprust ynpyro neGopMuUpoBaHHON NPy uHBL. [loTeHIManbHas
SHEPrusl Tejia B OJHOPOJHOM TpaBUTAMOHHOM Ioje. [loTeHimanbHas sHeprus
Tela B IPAaBUTALIMOHHOM TOJI€ OJHOPOJHOIO apa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUECKAs CKOPOCTh.

Csi3b pabOThl HEMOTEHIMATBHBIX CHJI C H3MEHEHHEM MEXaHHUYEeCKOU
DHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHymnu i MACaNbHOM KUAKOCTH KAk CIEACTBUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOU SHEPTUHU.

TexHuyeckre yCcTpoMCTBAa U TEXHOJOTMYECKHE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, THPOCKOM, (QUIypHOE KaTaHHE Ha
KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUXKEHUE.

N3mepenne MOIHOCTH CUJIBI.

W3meHeHne 3Hepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3anmMuble TNpeBpaleHHs] KUHETHYECKOM M IMOTEHIHAIBHOW JHEPrud NpH
JEUCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePruu Mpu CBOOOTHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue uMmmyiibca Teiia o TOpMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJEIU JJIEKTPOMOOWIIS ¥ MOITHOCTH
CUJIBI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanue coxpaHeHUsI UMITYJIbCa TIPH YIIPYTOM B3aUMO/ICHCTBUM.

N3mepenre KHHETUYECKOM SHEPTUU TeJia [0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ PAOOTON CHITBI
TPEHUS.

OmnpeneneHue padOThl CHJIBI TPEHUS] NPHU JABWIKCHHHM Tejla MO HAKJIOHHOU
MJIOCKOCTH.

Paznen 3. Moaexky/sipuast Gu3nka 1 TepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TOJOXKEHUSI MOJIEKYIsipHO-KHHEeTHUYeckor Teopun (MKT), wux
onbiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBuxkeHHe. XapakTep
JIBIDKCHUSI W B3aMMOJICMCTBUSI YaCTHI] BellecTBa. MoJied CTPOEHHsI Ta3oB,
XKUJKOCTE U TBEPIBIX Te€l M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



Mozeneil. Macca u pasMepbl Mosekya (atomoB). KonuyecTBo BellecTBa.
[TocTositHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Mopenps naeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza JIBMXKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOGcomroTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoieccsl B
UJCAIBHOM Tra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduyeckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3b  MeXIQy JAaBJICHUEM M CPEAHEH  KUHETUYECKOW  HSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ MJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH HI€aJIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEMJIOBOIO ABMKEHUS €€ YaCTHLL.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTUYECKHUE IPOLIECCHl: TEPMOMETD,
OapomeTp, MoyyeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Mopenu 1BUKEHNs YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Buneoposnuk ¢ 3anuchbio peaibHOro OpPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xxuIKocTen.

Mogens onbita lTepHa.

[IputsixeHre MONEKYIJIL.

Mogenu KpucTalsInueCcKux peeéToK.

HabGmronenue u uccieaoBaHue N30IMPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne 1mporecca YCTaHOBIEHMS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYEN U XOJIOAHOW BOJOM.

N3ydeHne H30TEPMUYECKOrO Ipolecca (PEeKOMEHJOBAHO HMCIOJIb30BAHHE
1dpoBoii 1abopatopun).

N3yyeHune n30XOpHOro mnporecca.

N3yuyenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbl.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKONW CUCTEMBbI. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpel
TEPMOJIMHAMHYECKON CUCTEMBbI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. (CaMONpOW3BOJIBHAS — peaKcarys
TEPMOAMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens unaeanpHOro ra3a B TEPMOAUMHAMHMKE — CHUCTEMA YPABHEHHM:
ypaBHeHHe MenneneeBa—KianeipoHa U BbIpaXK€HUE JJII BHYTPEHHEN JHEPTUH.
YcnoBus IPUMEHMMOCTH 3TOM MOJEININ: HU3KAsl KOHLEHTpAUUs 4acTHULl, BBICOKHE
TEMIIEPATypbl. BeIpakeHue Uit BHYTPEHHEW DHEPruy OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3zucratnyeckue 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHas padoTa B TepMOoANHAMUKe. Beruncinenue paboTsl o rpaduky
npouecca Ha pV-auarpamme.

Temnonepenaya  kKak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0Oe3  coBepuieHusi pabotel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tenma. YHaelnbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIIOTa CropaHusd
ToruiuBa. Pacu€r konuMuecTBa TEIUIOTHI Mpu Temionepenadye. [lonstue 00
aanabaTHOM TIpoliecce.

[lepBblli 3aKOH TepMOAMHAMHUKW. BHyTpeHHss »sHeprus. Komnuectso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3ak0H TEpMOJMHAMUKH [Ji1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
€AMHCTBEHHAs aauadarta. AOCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMHUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K Oosiee HarpeTomy 0Oe3
komrieHcanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MPOIIECCOB.

[Tpuniunel gercTBUs TermaoBbix MamuH. KIT/I.

Makcumansroe 3Hauenue KII/. Hukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJb30BAHMS TEIUIOBBIX JABUrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAOUIEH Cpe/ibl.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOIMYECKHE MPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, AHU3ENIbHBIA W KapOIOpAaTOpPHBIM ABUTATENd, MHapoBas TypOuWHa,
MIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOIOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, yTHIIM3ALUUsl OMOOPTaHUYECKOTO TOIJIMBA [
BBIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune TeMneparypsl Npu aiuadaTUYECKOM PACILIUPEHUH.

Bo3ayuiHoe orauso.

CpaBHEHHE yEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHUsI BHYTPEHHEH 3HEPTUU.

HccnenoBanue aqnabaTHOTO Mpolecca.

KomnbroTepHble MOAEH TEIIIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

N3mepenne yaenbHOM TEI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

Hccnenosanue aquabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUAKOCTEM.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcauus. McmapeHue u KureHue. Y AelbHas
TEeIJI0Ta MapooOpa3zoBaHUsI.

HacplmieHHble W HeHachllleHHblE Tmapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPhl, X HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JIaBJICHHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpuctaymioB. IlmaBiieHMe W KpUCTAIM3auus. YJIEIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu tBEpAOro Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JMHEHHOE
pacipeHe. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHHUI YacTHIl BellleCTBa KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B Pa3oBbIX MEPEX0ax.

VYpaBHeHue TermioBoro OanaHca.

[ToBepxHocTHOEe HaTspkeHHE. Ko3(ppuuueHT NmoBEpXHOCTHOrO HATSHKEHHS.
KanunnspHsle siBnenus. JlaBiieHne no1 UCKPUBIEHHON MOBEPXHOCTHIO KUJKOCTH.
dopmyJia Jlamnaca.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHL:  KUIKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEpPUAJIbI.

Jemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HaCBIIEHHBIX MapOB.

Kunenwne. Kunenue npu noHMKEHHOM JIaBJIEHUMU.

W3mepenune cruitbl HOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanunnisipasie sBieHUsI.

Mopen HEHbBIOTOHOBCKOM AKUJKOCTH.

Crioco0bl U3MEpEeHUs BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Hab6monenne mansix aedopMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIAKOCTEMU.

N3mepenune yaenbHOM TEIUIOTHI IIaBIEHUS JIbIA.

N3ydyeHne CBOMCTB HACBIILICHHBIX APOB.

N3mepenne abCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEUIEHUH.

N3mepenune ko duiirieHTa TOBEPXHOCTHOTO HATSXKCHHUS.

N3mepenne moayis FOHra.

HccnenoBanne 3aBUCUMOCTH  Jedopmaliid  pe3nHOBOro obpasma  OT
MPUJIOKEHHOM K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKA.

Tema 1. dnekmpuueckoe noe.

OnekTpu3anust Tel U €€ NPOSBICHUs. OJNEKTpUYECKUM 3apsan. JlBa Buza
AIEKTPUYECKUX 3apsAaoB. I[IpoBOAHUKH, IHUAIEKTPUKA U MOJYHIPOBOJHHKHU.
DJIeMEHTapHBIM 3JIEKTPUUECKUNA 3apsii. 3aKOH COXPAHEHUs BJIEKTPUYECKOrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyroHa.

Onextpudeckoe nojue. Ero nercTeue Ha 3IEKTPUUECKUE 3aPSIbI.

Hampsok€HHocTh  anekTpuueckoro  monsa.  [IpoOubid  3apsa.  Jlunuwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHUIHABHOCTh 3JIEKTPOCTATHYECKOTO TMOJsA. Pa3HOCTh MOTEHIMANIOB H
HanpspbkeHue. [loTeHnumaneHas SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[ToTeHman snekTpocTaTnyeckoro noiid. CBs3b HANPSKEHHOCTH MOJSL U PA3HOCTH
MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO MO (Kak OJHOPOAHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEpIIO3ULINN SIEKTPUUECKUX TOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOT0 Mo 00bEéMy Iiapa. [lone paBHOMEpPHO 3apsHKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH OSTUX TMOJEH W
HKBUMOTEHIUATBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsI/I0B.

JupnekTpuku B DJIEKTPOCTATUYECKOM  TOJIE. Jlnanexrprueckas
MIPOHUIIAEMOCTD BEIIECTBA.



Konnencarop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpOB. [locnenoBarenbHOe coeMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO0 KOHJIEHCATopa.

JIBr>keHME 3apSyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckne yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3IEKTPOCKOT,
AIIEKTPOMETpP, DBJEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TI0JIE€ IBYX 3apsKCHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B IEKTPUUECKOM MOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIaAH
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUUECKOTo MOJIs 3apsSyKEHHOTO KOHJEHCaTopa.

3apsiKa v pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OrneHKa cUj B3aUMOJIECHCTBUS 3apSXKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOIHMO/IA.

N3yueHne npoTekaHus TOKa B LENH, COAEPKaIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIUAJIOB (HampspKEeHUST ) npu
MOCJIEJOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmosannwlil 31eKmpudecKuii mok.

Cuina toka. [ToCTOSITHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TokKa. McTouHUKH
toka. Hanpsokxenue U n O1C €.

3akoH OMa J1J1g ydacTKa IeIu.

DNeKTpUIECcKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHBI M TUIOMIAJU TONEPEYHOTO CEUCHHS.
VY nenbHOE CONPOTUBIIEHUE BELIECTBA.

[TocnengoBaTenpHOE, MapaJlIeIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOAHUKOB.
Pacuét pa3BeTBn€HHbIX nekTpuueckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlena.

MOIIHOCTh 3JIEKTPUYECKOIO TOKA. TerjgoBas MOLIHOCTb, BbIAENSEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
NOJIHOM  (3aMKHYTOM) 3JIGKTpUYECKOM 1end. MOIIHOCTh MCTOYHUKA TOKA.
KopoTkoe 3ambikanue.

KoHzencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUIECKON IHEPTUH.

Hemoncmpayuu.

W3mepeHune CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpPsDKEHHS ISl PE3UCTOpA,
JIaMITbl HAKaJIMBAaHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMWJIUHAPUYECKHX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MONEPEYHOr0 CEYEHUS U MaTepHaIa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaPSHKCHUH.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOTO IJIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0sl coelMHeHUsI UICTOYHUKOB Toka, J/{C Oatapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccenenoBanne cMENIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSOKEHUS JJIS  JIAMIIBI
HAKaJIMBAHMUS.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMETpa).

N3mepenue I/IC 1 BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pasHOCTH MOTEHIMAIOB MEXAY IOJIOCAMU HCTOYHMKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OJIEKTpUYECKass MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHS METAJJIOB OT
Temrneparypbl. CBEpXIPOBOIUMOCTb.



DNeKTpUYeCcKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHU. Cob6cTBeHHas " puMecHast IIPOBOJAUMOCTh
noJynpoBoHUKOB. CBOMCTBA p—n-niepexona. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS] JTUCCOLMALIMSL.
Onektponus. 3akoHsl Dapanes 11 ANEKTPOIN3a.

DnekTpuueckuii TOK B Ta3zax. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIIbHBIN
paspsia. PaznuyHble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psiiHbIC
JIAMIIbl, 3JIEKTPOHHO-TyueBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCcTOp, (POTOAMOM, CBETOAWOM, TajdbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA ATIOMHUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOIUTOB.

3akoHsblI AnekTposin3a Papajes.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

CpaBHEHME TPOBOJIUMOCTH METAJJIOB M TTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JUOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HabGmroienne amekTpoimsa.

N3mepenue 3apsiaa OTHOBAIICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBICHUSI  TEPMOPE3UCTOpPA  OT
TEMIIEPaTypHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOJA.

Du3nYecKni MPAKTHKYM.

CrniocoObl m3Mepenus (pU3NYecKux BEIUMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
O1neHka rpaHul] NOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HW3MEPEHUM, HUCCIECAOBAHUM  3aBUCUMOCTEU
bU3UYECKUX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIMOTE3 (BbIOOp H3 pador,
OMUCAHHBIX B  TEMATHYECKUX  pa3leliaX «YUYCHUYECKUHW  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYIIIECTBIISIETCA C YUETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUKH, OUOJIOTUM, XUMHUH, T€Orpauu U TEXHOJIOTHUH.

Meosicnpedmemnule NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAay4HbIA (DaKT, TUmnoTe3a, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, LIUPPOBast 1abopaTOpusl.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpa@uku U cBoiicTBa. TpuronomeTpudeckue QyHKIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO.
BekTopsl 1 MX IPOEKLKU Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B XKUBOW Npupoae, audpdysus, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKpY)KAIOIIeH Cpeisl,
yTHIW3alusg OMOOPTraHMYEeCKOTO TOIUIMBA IS BBIPAOOTKH «TEIJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHE U KallWJUIAPHBIE SBJICHUS B IPUPO/IE,
AJIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOEHHME BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYII,
MOJIb BEIECTBAa, MOJISIpHAs Macca, IOJIydeHHe HAaHOMAaTepUalioB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Tra30B, )KUJIKHE KPUCTAILIBI, DIEKTPUICCKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHUECKAs AUCCOLUAIINS, TaJbBaHUKA, FIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTb BO3AyXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JIBUKEHUH C HCHOJIb30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUU
(KpOHIITENH, peméryaTrble KOHCTPYKILUHU), UCIOIb30BaHUE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET W JIPYrH€), IBUraTellb BHYTPEHHETO
CTOpaHusi, apoBasi TypOWHA, OBITOBOW XOJOJMWIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJyYeHUS COBPEMEHHBIX MAaTepUaloB, B TOM YHCJIE HAHOMAaTepHaloB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTAaTHUECKasl 3allHUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB,
ra3opaspsAHble JIaMIIbl, OJYTPOBOIHUKOBbIE TPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bektop MarmuTHOM wuWHaykuuu. [IpuHnoun cynepno3uuuu
MAarHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIUH.

MarsnuTHoe 1oJie TTPOBOJAHUKA ¢ TOKOM (MPSIMOTO MPOBOJHMKA, KaTYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna JlopeHua, €€ HanpaBieHUE U MOyJib. JIBUKEHUE 3apSAKEHHON YACTULIBI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cunsl JlopeHia.

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPpOOCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AJIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATENDL SIKOOU, YCKOPUTEIH SJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nOuHMM  WHAYKIMA ~ MAarHUTHOTO  MOJsA  IIOJOCOBOIO  H
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kaptuna TMHUI MarHUTHOM MHIYKIIMH TOJISL ITMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmopencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGmronenue nBr>KeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKONU CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB eppOMArHeTUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne DJIEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
uaaykuuu. 3JIC uHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM HHAykKiuu PDapajes.
Buxpesoe anekrpuueckoe none. Toku DPyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OAHOPOJHOM MAarHUTHOM
ToJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SBnenue camounaykiuu. I1C caMOUHAYKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA M TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
M€4Yb, COJIEHOMU/I, 3allIUTa OT JICKTPU3ALNHU TEJ IIPU ABUKECHUN B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

HaGnronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTyKLIWU.

UccnenoBanne 3aBucumoctd DJIC MHAYKUIUM OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenune MarauTa B aJlOMUHUEBOM (MeIHOMN) TpyOe.

SBneHne cCaMOMHAYKIIUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CUJIBbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpezeneHue HHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOWHIYKLIMH.

COopka MoJienu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOanus. KnuHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTuyecKkoe OMUCAaHUE (3aKOH COXPAHEHUS MEXaHUYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOTO OMHUCAHUsI TAPMOHUYECKUX KOJIeOaHUN U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

AmMmutyna u ¢gaza konebaHuil. CBsA3b aMIUIUTYAbl KOJIEOAHMM HCXOIHOM
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHUl €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u dacrota kojeOanwii. Ilepwon Mambix CBOOOJHBIX KOJIEOAHMIA
MaTeMaTu4yeckoro wmastHuka. Ilepuoa cBOOOAHBIX KoJieOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOanusx. BeiHy)aeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaudeJld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJiIe0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOAHBIX
KOJI€OAHHUI OT COMPOTUBIICHUS.

UccnenoBanre KoneOaHUM Trpy3a Ha MacCMBHOM TPYKUHE C IEJbIO
dbopMHpoBaHUs MPEACTABICHUN 00 MACaTbHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUM.

Habnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HUTSHOIO W MPYXUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUSA TeJa B X0OJ€ KOJeOaHUl Ha yIpyroM MojBece.

N3ydeHne IBUKEHUS HUTSIHOTO MasATHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTYXAOMINX KOJIEOAHUN.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazcHumHubsle KO1eOAHUA.

Konebarenpubiit KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
ujcalbHOM KoJsiebaTenbHOM KOoHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIBI
3apsia KOHJEHCATOpa ¢ aMIUTUTY/I0M CHIIBI TOKa B KOJI€OATEIbHOM KOHTYPE.

3aK0H COXpaHEHHs YPHEPTUU B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxarolme 3JIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxaeHHbIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepeMenHbli TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHS TMPU Pa3iudyHON (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOnIanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENHU CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Uneanbusiii  Tpancopmartop. IlpomsBoacTBo, mnepeaadya u mOTpeOIeHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE DPHUCKM IIPpU TPOM3BOACTBE JJIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHL: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOnepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIECOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eHepaTop He3aTyXarOUIUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTpOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHBIE CHHYCOUATbHBIC KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH M KOHJAEHCATOp B IIENMU MHEPEMEHHOIO
TOKA.

Pe3oHanc mnpum mocienoBaTEIbHOM COEAMHEHWH PE3UCTOpPA, KaTyLIKH
VWHIYKTUBHOCTH U KOHJICHCATOPA.

Y CcTpoiicTBO M IPUHITUI ACUCTBUS TpaHchopMmaTopa.



Monenps TMHUM 3JEKTpONepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npakmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NepeMEHHONO TOKa 4Yepe3 IOCIEJOBATEIbHO COECIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHndeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJIHBL. lleproa, CKOpOCTh pPAacHpOCTpPAaHEHHWS M JJIMHA BOJIHBIL.
CBolicTBa MEXaHMUYECKHUX BOJH: OTpa)k€HHE, INpeloMIIeHHe, MHTepPEepeHLus U
nudpaxiys.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YEHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuast opueHTalus BEKTOpPOB B 2JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTpPa)XX€HUE,  IPeJIOMJICHHE,
noJiipu3anus, uHTepdepeHuns u qudpakius.

[IIkana 351€KTPOMarHUTHBHIX BOJH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIIBI paAMOCBA3H U TeNeBUIeHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHHuecKre YCTPONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBYU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

Habmronenue oTpakeHus: M MPeIoMIICHHUSI MEXaHUUECKUX BOJIH.

Hab6monenune narepdepenunu u quppakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHUI PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJIeOaHMil.

HccnenoBanre  CBOMCTB — DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMJIEHUE, MOoAspU3alus, AUppaKuus, UHTEpPEpeHIIHS.

OOHapy>keHue HHPPaKpacHOTO U yJIbTPapUOIECTOBOIO U3TYUCHHII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacupOCTPaHEHHE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4euyHbIN ICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxeHusi cBeta. [locTpoenue nzobOpakeHuil B
riockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenomMieHusl. OTHOCUTENBHBIN MOKA3aTelb MpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOILICHUE JUIMH BOJH IPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena ABYyX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoKHBIM cocTaB 0eoro CBeTa.
IBer.

[TonHOoe BHyTpeHHEee OoTpakeHue. lIpenenbHblili yron mojiHOro BHYTPEHHETO
OTpaKEHUS.

CobOuparomie W pacceuBaromye JuH3bI. ToHkas smH3a. DoKycHOe
paccTossHME U ONTHUYeCKass CHJia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOW cepuyecKol JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOTO
ITOKA3aTeNs MPETOMIICHUS.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xona Jy4a, MPOMIEAIIErO JIMH3Y MHOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsiMOMl B
coOMparoMX U PaCCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH F€OMETPUYECKON ONITUKH.

BonnoBast ontuka. Wutepdepenumss cBeta. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JIByX KOT€pPEHTHBIX HCTOYHHMKOB. [Ipumepsl Kinacchueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YCIoBUE HAOIIOCHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH MNaJE€HHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnueckrue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHhl: OYKH, JIyIIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmroaenue nojgHoro BHyTpEHHEro oTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanne XxXoJa CBETOBBIX ITYYKOB 4YEpPE3 IUIOCKONAPAJLIEIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOIA.

HaGmronenne natepdepeHnu crera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

HabGnronenune nudpakiuu cBera.

N3yuenue nudpakiinoOHHON PEMIETKY.

Hab6monenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Habmronenue noiasipu3anuu CBETa.

[TpumeHeHne noIApOU0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

W3mepeHue nokazaress npeaoMiIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne (poKyCHOTro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[Tonmyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIUH3bI.

[Tonyyenune n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IeCKOMUYECKUX CUCTEM.

Habmronenune nudpakuuu, MHTEp(PEpEeHINN U MOJISIpU3alii CBETA.

W3y4yeHue noysipu3anyy CBeTa, OTPAXKEHHOIO OT IOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue unTepdepeHIum Ja3epHoro N3yueHus Ha IBYX HIEIsX.

HaGmonenne nucnepcun.

HabGmroaenue u uccnenoBanue AMPPaKImOHHOTO CIEKTpa.

N3mepenne IirHbl CBETOBOU BOJIHBI.

[Tomyuenue cnexkTpa M3Iy4YEHHs] CBETOAMOMA MPH MOMOIIM AU(PpaKInOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUH OTHOCHTEJIbHOCTH.

['paHunbl  OPUMEHUMOCTH  KJaccMuecko  mexaHuku.  IlocTynaTsel
CHEeUaIbHOU TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKpPAIICHHUE JITTUHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPrueld ¥ UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. JHEPTHs
IIOKOSI.



TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKHE MPOLECChl: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

YueHuueckuit SKCIEPUMEHT, 1a00paTOpHbIE padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HSHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
dboTorpadusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM IIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBecHOE TerioBOe u3NydeHue (M3JIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. I'nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. Cronerora. 3akoHbl hoTodPderra. YpaBHeHHE
Oiinmrerina s pororddexra. «Kpacnas rpanuma» goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOMIOTHO OTpakarouryto mnoBepxHocTh). OmbiTel 1. H.
JleGenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoiins. JliimHa BosHb! 1e bpouss u
pasmepbl 00JlacTH JIOKJIM3alMKM  ABWXKYIIEHcs dactuilel. KopmyckymispHo-
BOJIHOBOM Ayanu3M. {udpakius 3;1eKTpOHOB Ha KpUCTAILIaX.

Crneunduka ndmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAEIEHHOCTEM
I'eitzenbepra.

TexHuuecknue yCTpPOWCTBA M TEXHOJOTHYECKHUE MPOLIECCHI: CIEKTPOMETP,
dboTosemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOIUOI.

Hemoncmpayuu.

®otord(dHeKT Ha YCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJHUKOB — OT
OCBEILLEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

UccnenoBanue Gpotope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccnenoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO]] OT HAMPSIHKEHUSI.

Tema 2. @u3uxka amoma.

OnbITEl MO WCCIEIOBAHUIO CTpOeHUs aTroMma. [lnmaHerapHas Mojnenb aromMa
Pezepdopna.

[Toctynarsl bopa. M3nydyeHnue u norjoiieHre (GOTOHOB MPHU MEPEX0/Ie aToMa
C OJIHOTO YPOBHS SHEPTUU Ha JPYTOM.



Buasl ciektpoB. CrieKTp YpOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TexHuyeckne yCTPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPAIbHBIN
aHaJM3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmronenue TMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HaGmronenne mmHe9aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U U3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Du3uka amomMHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass moxens siapa ['eiizenOepra—MBanenko. 3apsan siapa. MaccoBoe
yucio aapa. M30Tormsl.

PanuoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnaj. ['amma-nu3nydeHue.

3aKOH pPaAMOAKTUBHOIO pacmaza. PaamoakTWBHBIE HW30TONBI B TNPHUPOJE.
CBolicTBa MOHU3HMPYIOLIEr0 W3JIy4eHHs. BiusHue paguoakTUBHOCTH Ha >KUBBIE
opranu3Mbl. EcrecTBeHHbli QoH n3nydyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledexT maccel spa.

Anepublie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipodnemsl
YIOPABJISIEMOTO TEPMOSJAEPHOTO CHHTE3a. OJKOJOTMYECKHE ACHEKThl pPa3BUTHUSA
AIEPHOUN YHEPIETUKMU.

Mertozasl perucTpalvy U UCCIIEIOBAHUS AIEMEHTAPHBIX YaCTHII.

@yHIAMEHTAJIbHBIE B3aUMOAECHCTBUSA. bapuOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtannaptHO Mozenn. KBapk-riatooHHas MOAENb aIPOHOB.

@uznka 3a npenenamu CranaaptHoil mozaenu. TéMHas Marepus U TEMHas
SHEPTHUS.

EnuncTBO Qu3nyeckoit KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

HccnenoBanre TpeKoB 4acTUIl (10 TOTOBBIM GoTorpadusim).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuyeHue noriomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Ortanbl pa3BUTUS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA i1 OOBIACHEHHS] TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Meroasl acTpOHOMHYECKUX HcclenoBanuil. COBpeMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTEIIECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUSI.

Bun 3Bé3mHoro neba. Co3Be3ausi, spKue 3BE3MBI, INIAHETHI, MX BHJIUMOE
JBH)KCHUE.

ComnHeuHas cuctema.

Comuue. ConmHeunast akTUBHOCTb. McTouHUK 3Heprun CoyHIA U 3BE3 .

3BE3/1bl, X OCHOBHbBIC XapaKTEPUCTUKU. J(uarpaMma «CeKTpaabHbIN Kiacc —
CBETUMOCTB». 3BE3NBl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee CTpoeHHue
3BE31. COBpEMEHHBIEC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii I[lyts — nama ['amaktuka. Ilonmoxkenue u aBwxkeHue CosiHIIA B
["anmaktuke. Tunel ranaktuk. PaguoranakTuku U KBa3zapbl. YEpHBIE IBIPHI B sApax
raJIaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3IydeHHE.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxkue naonrwoenus.

HaOmronenust 3BE31HOT0 HEOA HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKECHUM JIJIs1 ONIPENICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIlIapusi U SIpKUe
3BE3/IBL.

HaGmonenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILICHUH.

Pu3nyecKuil MPaKTUKYM.

CrniocoObl m3Mepenus (pU3NYecKux BEIUMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIMYMH, TPOBEPKA NPEIJIOKEHHBIX THMNOTE3 (BbIOOp W3 pPadoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHUECKUH  DKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

O06o01maroiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoepKaHUs pa3ziesioB Kypca «MexaHukay,
«MounekynspHas (u3MKa U TEPMOJUHAMUKA», «DIEKTpoAuHaMKKay, «Konebanus
U BOJHBI», «OCHOBBI CIEUUATBHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas
duznka», «DIEMEHTHI aCTPOHOMUU U aCTPOPUIUKI.

Ponp ¢u3ukm © acTpOHOMHHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLMATIbHON M 3THUYECKOM chepax NeaTeIbHOCTH YEI0BEKa, pOJib U MECTO (U3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MUpPA, 3HAYEHHUE ONMCATEIIbHOM,
CUCTEeMaTU3UpyIoule, OOBSICHUTEIbHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nuecKoil Teopuu, poiib GPU3NUECKOW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUMA
0 (pusmueckoi KapTUHE MHUpaA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIECTBIISIETCS C YUYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6AZAHHbBIE C U3YUECHUEM MEMO006 HAYUHOZ0
no3HanuA: ABIICHUE, HAay4HbIA (DaKT, rumnotesa, (u3MUecKas BeIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: pEWICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETpUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 37€MEHTAapHBIX (QyHKUMNA. [Ipu3Haku Nom0OMS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIAIN TUIOCKUX (puryp u o6béma Ted.

Buonozua: »nextpuueckue SBICHHUS B KUBOM mpupoje, KosebaTelbHbIe
JBIDKEHUS B JKMBOW HPHUPOJE, SKOJOTMYECKHE PHUCKH TPHU IPOU3BOJCTBE
AIIEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPY’KaIoIIEeW  Cpejbl,
yIbTPa3BYKOBasi JMArHOCTMKA B MEJWILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaJIM3.

T'eocpaghusn: wmarHuTHBIE TOMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpoABUraTeNb SkoOU, reHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpoNepeiad, MeKTPOJABUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30p,
antenHa, teiepoH, CBY-meub, ynapTpa3ByKoBas IHArHOCTHMKAa B TEXHUKE,



HpO@KHHOHHBIfI aliapar, BOJJOKOHHAaA OIITHKA, COJITHCYHAsA 6aTape${, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUA Yy4eOHoro mnpeamera «Dusuka»
JOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCHICKOTO OOIECTBA, PAaCUIMPEHHE >KHU3HEHHOTO
ONBITA W OIbITA ACATEIBHOCTH B IPOLECCE pealn3aliy OCHOBHBIX HAIIPABICHUIN
BOCIIUTATENIBHON NEATEIBHOCTH, B TOM YHCJIE B YACTH:

IrPa’XAaHCKOI0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh  TIpPaXXKIAHCKOW  MO3MIMH  OOydYaloIIerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHIICKOT0 OOLIECTBA;

e TMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX T'yMAaHUCTUYECKUX U
JE€MOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUUM B 00pa3oBaTENbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCICTBOBaTH C  COLUMAJIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (DYHKLIMAMU U HA3HAUECHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KCHHIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOIO ITOBEJICHUS;

e CHOCOOHOCTH OLICHHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYUBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DJCTETUYECKOE OTHOIIEHWE K MHpY, BKIIOYas OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3iMyHbIM chepam npoeccHOHaTbHON AESITEITbHOCTH, B TOM
YuCclie CBSI3aHHBIM C (QU3UKOM M TEXHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBINA BRIOOpP Oyayiiel npodeccuu U peain30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpPa30BaHUIO B
00JacTH (PU3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphl, OCOZHAHUE TJI00AIHHOTO
XapakTepa FKOJOTUUECKUX MPoOeM;

IUIAHUPOBAHHUE M OCYILIECTBJICHHE JICMCTBUM B OKPYXKaKIIEH cpede Ha
OCHOBE 3HAHU 11€JIEH YCTONYMBOTO PAa3BUTHS YEIIOBEUECTRA;

paclIUpEeHUe OIbITa JIESITEILHOCTH IKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM N0 (PU3HUKe.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JMESITEIHbHOCTH, TOTOBHOCTh B IIpoIlecCe
M3yYeHUs] (PU3MKK OCYILIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEeNbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyJIMpOBaTh H  aKTyalIM3UpoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JNOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUST B PAaCCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3padaTbIBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOLIUXCS
MaTe€pUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pPE3YIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBHUSX peaibHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie uccienoBaTe/IbCKUeE JelCTBUS:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATHUSMU U METOJaMHU
(bu3NYeCcKoil HayKH;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOMN u MPOEKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3MKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB pelleHusl 3aj1ad  (PU3n4ecKoro
COAEPKaHUsI, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS;

BJIAJICTh BHJAAMHU JESATEIBHOCTH MO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
HHTEpIIpETalliy, IPeoOpa30oBaHUIO0 U MMPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIE MPU CO3JaHUU YUEOHBIX IPOEKTOB B 00JACTH
busuKy;

BBISIBJISAITH NPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTyallM3UPOBATH 3aj1ady,
BBIIBUTATh THUMNOTE3y €€ PEIICHUs, HaXOIUTh APTryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHMH, 3a7aBaTh MapamMeTpbl U KPUTEPUHU
pELICHMUS;

AHAJIM3UPOBATH TMIOJYYEHHBIE B XOJI€ pEIICHUS 33aJa4d PEe3YyJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7add B 0Opa3oBaTEILHOMN
JESATeILHOCTU, B TOM YHUCIIE TIPU U3YUYCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CUTYyallisSM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMUS 10 (QU3NKE B MPAKTUYECKYIO OOJaCTh
JKU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJIEHU, NIPEJIaraTh OPUTMHAIBHBIC IMOJIXObI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HaBbIKAMU MOJyuyeHUs MH(pOpMaluu (PU3HUECKOTrO COJEpKaHus
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOHUCK,
aHalM3, CHUCTEMATHU3AalMI0 M WHTEPHpETAlHi0 MHPOPMAlUU Pa3TUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpeICTBa HH(OPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUM 3PrOHOMUKH,
TEXHUKH O€30MACHOCTH, TUTHEHBI, PECypCcOoCOepeKeHUs, NPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMAIMM U 1EJIeBOM ayAuTOpuHu, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YAJTU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOUYHOU
NEeSATENBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallud M CMSr4yaTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMaTh W HCIOJB30BaTh  IpEeUMyIlecTBA  KOMaHIHOM U
WHIUBUYaIbHON paOOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN KaKJIO0T0 YJIEHA KOJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHHW30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUH, pacnpelessiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKAATh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIAJa M KaXKJOrO y4aCTHHKA KOMaH]bI B
oOIIMii pe3ysbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TPOEKTHI, OIEHUBATh HAECH C TMO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IOBEJEHUE B PA3IHYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U  BOOOpaxeHHe,  ObITh
VWHULAATUBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATETILHO  OCYIIECTBIIATH IMO3HABATEIBHYIO JCSATEIHHOCTH B
o0nacT GU3MKK W aCTPOHOMHUH, BBISABJIATH NPOOJIEMBI, CTaBUTh U
bopMyIupOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENTHO COCTAaBJISITh IUIAH PEHICHUS PacYETHBIX M Ka4eCTBEHHBIX
3a7a4, TUTaH BBIMIOTHEHHUS MPAKTHUYECKOH pabOThI ¢ YU4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTCHHUIT;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKd ~ y4eOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JielaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTD 3a PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

coco6cTBOBaTh (HOPMHUPOBAHHUIO M TPOSBICHHUIO JIPYAMIMUA B 00JIACTH
(GU3KWKH, TIOCTOSHHO TIOBBINIATH CBOM OOpPAa30BATENBHBIA W KYJIBTYPHBIHA
YPOBEHb.

CaMOKOHTpOHb, AMOIHUOHAJIbHBbIN HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB 1IEJISIM;

BJIaJICTh HABBIKAMM [IO3HABATEJIBHOW peduiekcuu Kak OCO3HaHUs
COBEPILAEMBIX JIECTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIM;

HCIIOJIb30BaTh MPUEMBI pedIIeKCHU I8 OIEHKH CHUTyalluH, BbIOOpa
BEPHOTO PEUICHMUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUICHUS IO HUX
CHIDKCHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX NpPH aHAJIW3€ PE3YJbTaTOB
JeSITCIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHl JIPYIMX IPU aHAIN3€ pPe3yIbTaTOB
JEATCIbHOCTH;

MIPU3HABATH CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHKEHHS JIMYHOCTHBIX PE3yJITATOB OCBOCHUS MPOrpaMMBbI IO
busnke Ui YpOBHSA CpeaHero oomero o0pa3oBaHus Yy 00yyarolmuxcs

COBEPIIIEHCTBYETCS AMOTMOHATTLHBIH HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAaHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIOCOOHOCTh AJalTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMU, BKIIIOUAIOIIECH CTPEMIIEHUE K JOCTUKEHUIO LEIH
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOS U3
CBOMX BO3MO>XHOCTEH;

SMIATUM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JpPYTUX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIONIMX CHOCOOHOCTh  BBICTPauBaTh
OTHOILIEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
paspeniatb KOH(QIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUM:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMUYECKOM, TEXHOJIOTMYECKOM,
JKOJIOTMYECKOM, COLMAJIbHOW M 3TUYECKOM cdepax JeqaTeIbHOCTH
YeNI0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHON KapTHUHE MUPA,
3HAUEHWE OIHCATEIbHON, CHUCTEMATU3UPYIOMIEeH, OOBICHUTEIBHOU W
MPOTHOCTHYECKOW  (PYHKIUN  (U3HYECKOM TEOpUHM — MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (PU3MUECKOW TEOPUU B
(opMHpPOBaHUHU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh YCJIOBHUA NPUMEHHMOCTH Mojenell (Qu3Mueckux Ten Hu
MpOLIECCOB (SIBJICHUI): WHEpIMalbHas cUCTeMa OTcuéTa, abCONIOTHO
TBEpIOE TENO, MaTepualibHash TOYKA, PaBHOYCKOPEHHOE JBUYKEHHE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe v abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UACAIBHBIN a3, TOUEUHBIN 3apsf,
OJTHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

paznuyarh ycioBUS (TpaHULbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAM3UPOBATh M OOBACHITH MEXAHMYECKUE TPOIECCHl U  SBIICHHS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABMKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
IBWKEHUS, NpeoOpasoBaHust ['anmuies ais CKOPOCTH W NEpPEMEIEHHS,
3akOoHbl HprOTOHA, TPUHOUII OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON
DHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPrud,
yCJIOBHSI pAaBHOBECHS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTU4YECKOE BBIpaXEHUE 3aKOHOB, yKa3bIBaTh yCHOBUSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anues, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIYJibca U
MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, UCIOIb3YS
ocHOBHble TmOJOkeHUd MKT u 3aKkoHBI MOJEKYISpHOW (PUBUKU U
TEPMOJMHAMUKN (CBA3b JAaBJIEHUSA HJCAJTBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW HSHEPrued TEIJIOBOTO JBUXKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEILIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEIIOBOTO ABMIKEHMS €TI0 YaCTHL, CBSI3b JTABJICHUS UICATbHOTO
raza C KOHUCHTpAMEW MOJIEKYJl MU €ro TEMIIEpATypOW, YpPaBHECHHUE
MenaeneeBa—Kianeiipona, mNeEpBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH



COXpaHEHUsl PHEPIUU B TEIUIOBBIX IpOILECCax), IPU 3TOM HCIIOIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCHOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KianeipoHa;

aHAIM3UPOBATh M OOBACHATH DJIEKTPUUYECKHUE SIBICHMS, HCIOJb3YS
OCHOBHBIE TOJIOXKEHUS U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHUHUAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIs, MPUHUHUI CYNEPHO3UINU DIEKTPUUYECKUX
IOJIEN, TP ATOM yKa3blBas YCIOBHsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKK€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHWS: 3aKOHBI OMa Iy ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JDxoymsa—Jlenna,
npasuia Kupxroda, 3akonsl dapajes A1 371€KTpon3a);

OMKCHIBATh (PU3WYECKUE MPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJICHWUE, IOTCHUMAJIbHAS DJHEPIUsl, KUHETHYECKas
SHEprusi, MeXaHU4eckKas SHeprusi, padoTa CHIIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTbD,
SHEPrus B3aUMOJEHCTBUA Tena c 3emi€éil BONMM3M €€ MOBEPXHOCTH,
HEeprus ynpyroi jgedopmanvu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoI0THAsA TeMIlepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENIbHAsA BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEeHHOTO Iapa B
BAKYyME M B JUAJEKTPUKE, IMOTEHIHAN 3JIEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  MOTEHIMATOB, AJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalpsHKEHWE, MOUIIHOCTh TOKa, »JJEKTpuyYecKass €EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE yYacTKa LENH C TOCJIEIOBATEIbHBIM U
[apajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, YHEPTHSI IIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBUYECKUX  SBJICHUMA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBMKEHHWE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIMKeHUE, nuddys3us, ucnapeHue,
KUIIEHUE U KOHJEHCALMS, IJIABJICHNE U KPUCTAJUIN3AaLMs, HAIPaBJIEHHOCTD
TEIUIONEPEaadM, IIEKTPU3ALNS TEJl, SKBUIOTCHIIMAIBHOCTh IOBEPXHOCTH
3apsHKEHHOTO MTPOBOJIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEIMYUHBI OT
APYrol €  UCHOJb30BAHUEM  NPSAMBIX  HU3MEPEHHH, TPU  OTOM
KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpOBaTh pe3yJbTaThl IOIYyYEHHON
3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BUIE TpaPUKOB ¢ YUYETOM



aOCOJIIOTHBIX MOTPEHIHOCTEN U3MEPEHUH, JIeN1aTh BHIBOBI IO pe3yJibTaTaM
UCCIICI0BAaHNS;

MPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3UUYECKUX BEIMYMH, IPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJ M3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPAMBIX 1 KOCBEHHBIX U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE NMPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIyYeHHbIE PEe3yibTaThl W J€laThb BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3BL;

co0uro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEACHUHN HCCIEI0BaHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCJIEIOBATEIbCKOM M IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTte pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyeckoil MoJeNbl0: Ha OCHOBaHMM aHalM3a YCJIOBHS 0OOCHOBHIBATH
BbIOOp (u3MuUecCKON MoOjeNnu, OTBeYarolled TpeOOBaHMUSIM 3aJlauH,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
(U3NYECKUX TEOpUl NpPHU UCHOJIB30BAHUM MATEMATHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUTh PAacYEThl HA OCHOBAHUH UMEIOUIUXCS JaHHBIX,
aHAIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATh METOJbl PELICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJIHTATOB;

pemarb KadyecTBEHHbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETpallMi 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PaCCyKJICHUH ¢ ONIOPOI HAa N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i OOBSICHEHUS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUWCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU
JCSITENPHOCTH YeNIOBEKa, CBS3aHHOM ¢ (U3MUECKUMMM MpoLeccaMu, C
MO3UIIUN SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUHN O palliOHATHFHOM
MPUPOONOIb30BaHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HayKM M TEXHOJIOTMH Uil JAJIBHEHIIETO Pa3BUTHS YEIIOBEYECKOTO
00I11eCTBA;



MPUMEHSTh pa3Iu4HbIe CIOCOObI PaboThl ¢ MHpOpPMANMEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, PU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTMH ISl TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHONM WH(GOPMAITH, CTPYKTYPHUPOBAHUSI M MHTEPIIPETAINH
uHOpMAIK, TOJMYYECHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANIM3UPOBATh  MOJIy4aeMyr  WHGOpMAIMi0O U OIECHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUU;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIIbHbIE yMEHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX padoT;

paboTaTh B TpyHIEe C HCIOJIHEHUEM pa3jIN4HbIX COLMAIBbHBIX pOJEH,
IUIAaHUPOBATh PadOTy IPyNIbl, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYaIlMUsIX, aJCeKBATHO OIICHMBATH BKJIAJl KaXIIOTO U3
YYaCTHUKOB TPYMIIBI B pEIIEHUE pacCMaTPUBAEMOMN MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOU AesTeNbHOCTH O
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TPOQuIIs.

K xonmy oOyuenust B 11 knacce npenMeTHbie pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUM:

NOHMUMAaTh pPOJb (U3UKK B SKOHOMUYECKOH, TEXHOJIOTMYECKO,
COLIMAJIbHON M 3THYECKON cepax NesTeIbHOCTH YelI0BeKa, POib U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHUpA, POJb ACTPOHOMHUHU B
MPaKTUYECKOM JIESITEIbHOCTH YelOBEeKa W  JalIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTENTBHON M MPOTHOCTUYECKON (YHKUMNA (PU3UYECKON TEOpUuu —
ANEKTPOJUHAMUKH, CIIEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢busuky, pons (usmdeckoil Teopuud B (GOPMHUPOBAHUU TMPEACTABICHUIN O
bu3nyuecKkoil KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUI O IPUPOJIE;
pa3nuyaTh YCJIOBHA NPUMEHUMOCTH MoOjeNell (U3MUecKuX Ten W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUYECKOE M  OJHOPOJHOE
MarHuTHOE TOJI, TAPMOHUYECKHE KOIeOaHUs, MAaTEMAaTUIECKUN MasITHUK,
UJCAIbHBIA TMPYKUHHBIA MasATHUK, TAPMOHUYECKUE BOJIHBI, HJI€ATbHBIN
K0JIe0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO SApa U
KBAaHTOBOM MOJC/IM CBETA;

paznuyaTth ycioBuUs (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHbIX 3aKOHOB H
OTPaHUYEHHOCTh UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TMPOIECCHI M SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUST U 3aKOHBI DJJIEKTPOAMHAMUKU U
CHEIUalIbHOM  TEOPUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHus
NIEKTPUUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  MHAYKUWMHM, npaBuwiao  Jlenma, cBsasp  OJIC
CAaMOMHIYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILI€MU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEIUAIbHOW  TEOPHH
OTHOCHUTEJILbHOCTH DUHINTEITHA);

aHAJTM3UPOBATH U OOBACHITH KBAHTOBBIEC MIPOLIECCHI U SABJICHUS, UCTIOJIb3Ys
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OUWHINTEHHA IS
dboTtorpdexra, mepBpld U BTOpOW mocTynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpeaenéHHocTel [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAcCOBOTO YMCE U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

OMKCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, HCIOIB3YsS BEITUYUHBI:
HaAMPsHKEHHOCTD AJIEKTPUUYECKOTO TOJISA, MOTEHIUAN JIEKTPOCTATUYECKOTO
MoJIsI, Pa3HOCTh MOTEHLUUAJIOB, JJIEKTPOJABMWKYIAS CHJIA, WHIYKLIHS
MarHMTHOTO TMOJIsl, MarHUTHBIM MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYIAS CHUJIA CAMOMHIYKLHH, 3HEPrusi MArHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs >SHEpPrus,
OHEPrus TOKOS CBOOOJHOW 4YaCTHUIbI, DHEPrUsi M HUMIIYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsi A1pa, SHEPT Ul CBS3H S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHHIA:
AIEKTPOMArHUTHASI UHIYKIUS, CAMOWHYKITUS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakius, JTUCTEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dotosnextpuueckuit shdext (pororddext), anbda- u Oera-pacmabl
sajep, ramMMma-uslydeHue sjep, (U3N4YecKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpaBICHUE HWHAYKIMM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHua;

CTPOUTH U300pakeHne, Co3aBaeMOE MIIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHATH OCHOBOINOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI I aHamm3a ©  OOBACHEHWS (PU3WYECKUX  TMPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEXKIAJTAKTUYECKOU
cpeje; ABUKEHUsI HEOSCHBIX TeJl, IBOJIIOIIUM 3BE3/] U BeeneHHo;
MPOBOJUTh HCCIECJOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTH



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEeIIHOCTE  M3MEPEeHUH, JenaTh  BBIBOJABl 10  pe3yibTaTaM
UCCJIeI0BaHNUS;

NPOBOANTH KOCBEHHbIE HM3MEpPEHUs (PU3MUECKUX BEIMYMH, MHPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJ M3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCUTEJbHBIE ITOI'PEIIHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHHI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEIOKEHHON MIIOTE3bI: INIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yJibTaThl U J€JaThb BBIBOJ O CTaTyce MPEII0KEHHON
TUIOTE3BL;

OIKCHIBaTh METO/bI MIOJYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
co0uro1aTh mpaBuiia 0€30MacHOro Tpyia IpU MPOBEACHUHN UCCIIET0BaHUN
B paMKax y4YeOHOro »HKCIIEpUMEHTa, MpaKTUKymMa H  y4eOHo-
HCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BAHUS;

pemate pacy€THble 3aJaud C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(Gu3nYecKol MOJEeNbl0: Ha OCHOBAaHMM aHajdu3a YCJIOBHUS BBIOMpATH
(¢u3nuecKkue MOJeNH, OTBEYaroUu[ue TpeOOBaHUSAM 3aJadyd, MPUMEHSTH
(GopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPU
P HUCIOJB30BAaHUM MaTEeMaTMYECKUX METOJOB pELIEHHs 3aj]ad,
IPOBOAUTH PACUEThl HA OCHOBAHMHM MMEIOIIUXCS JTAHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUYETOM MOJIYYEHHBIX
pE3yNbTATOB;

pelaTh KayeCTBEHHbIC 3a/Jayd, TpeOylollre MNPUMEHEHHUs 3HAHUNW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAaKKE MHTErpaluy 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PacCy>XKJIEHUI ¢ ONOPOIl Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLNIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAMTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE MPOLECCOB OKPYAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESTENbHOCTH 4YEJIOBEKA, CBS3aHHOW € (PU3MYECKUMM TMpoIleccamMu, C
MO3ULIUNA SKOJOTMYECKON O€30IaCHOCTH, MPEACTABICHUI O palliOHAIBLHOM
NPUPOAONOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JIOCTUKEHUI



HAyKM M TEXHOJOTMH Uil JajibHEHIIEro pa3BUTUS YEJIOBEUECKOIo
00I1IeCTBA;

NPUMEHSATh pa3iuyHble COcOoObl paboThl ¢ MHPOpMALHUEH (PU3UUECKOrO
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(OpPMAMOHHBIC
TEXHOJOTMM JJI TOUCKA, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOH u
HAYYHO-TIOMYJISIPHOM MH(GOPMAIH, CTPYKTYPUPOBAHUSI U UHTEPIIPETALINH
uHPOpMAIlMU, TOJYYEHHOW U3 Ppa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAM3UPOBATh  MOJy4aemMylro  HHpOpMAamHMiO W  OLEHHWBaTh &
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UICTOYHUKA UHPOPMAIIUK;

MPOSIBIISITD OpraHu3alMOHHBIC u MO3HABATENbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOpETEeHUs] HOBBIX 3HAaHWKH B  Ipolecce
BBITIOJTHEHHSI POCKTHBIX U y4eOHO-HUCCIIEI0OBATENbCKUX padoT;

paboTaTh B TpYMIE C HCIOJHEHHEM pAa3IMYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBATh PabOTy TPYMIbI, PAIIMOHATIBLHO PACIIPEACTATh AeATEeIbHOCTD
B HECTAHJAPTHBIX CUTYyaIMsIX, aJICKBaTHO OIICHMBATH BKJIAJ Ka)XXJIOTO U3
YYaCTHUKOB TPYMIIHI B PEHICHHE PACCMATPUBAEMON MTPOOIEMBI;

NPOSBIISITS MOTUBAIMIO K OyAyIiei mpodheccnoHambHOM ASSITENbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPHIIAL.
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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

bu6mmoreka [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 DeMEeHTBl 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
UCCIEeIOBaHUS (PU3NUECKUX 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,

KoaunuyecTBO 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

JIBrxkeHue Tena, OpOIIeHHOTO MO/
YIJIOM 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¢

bu6mmoreka [{OK
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 TPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMHUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTh TPABUTALMOHHON U
WHEPTHOM MacChl

Cuna TSDKEeCTH U YCKOpEeHHE CBOOOIHOTO
najieHust

JIBu>keHHe HeOEeCHBIX Tel U UX
HCKYCCTBEHHBIX CIIyTHHKOB. [lepBas
KOCMHMYECKasi CKOPOCTb. 3aKOHBI
Kemnepa

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 COXPaHEHMs UMITYJIbCA.
PeaktuBHOE ABUXKEHUE

MoMeHT uMItysbca MaTEpUATBHON
Touku. [IpencraBinenue o coxpaHeHUn
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
HOJISAX

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.
Hudodysus. BpoyHoBckoe ABMXEHNE
CtpoeHue ra3000pa3HbIX, KUIAKUX U
TBEPABIX TeJ. XapaKTep JABUKEHUS U
B3alMO/JICHICTBUS YaCTHI] BEILIECTBA

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

46

47

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 ¢
MIOCTOSIHHBIM KOJINYECTBOM BELIECTBA
I'padmuueckoe npencraBieHne
M30MPOLECCOB: U30TEPMa, U30X0Pa,
n3obapa

OcHoBHoOe ypaBHeHHe MKT

Penrenue 3amau

CBsi3b a0CONIOTHON TeMIepaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO
CpeaHel KHHETUUECKON YHEpruei
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.edso0.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 U3MEHEHHUS BHYTPEHHEH dHEPTUU
T cuctemsl

Bropoii 3ak0H TepMOIMHAMUKH JIs
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. Heobpatumoctsb
MIPUPOJIHBIX MTPOLIECCOB

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAlIUH.

KT

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

bu6mmoreka [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 | | bubnuorexa [JOK
"Tepmonunamuka. TernoBbie MalIvHb" https://m.edsoo.ru/1b6e26¢5
[Tapoobpa3zoBaHue 1 KOHICHCAIIHSI.

bu6mmoreka [IOK

Ucmapenue eqgue. Y neipHa 1
TTAPCHHC 1 KHUTICHH AebHad https://m.edsoo.ru/618¢6777

TEIUI0Ta NapooOpa3o0BaHU

HaCBIH_[eHHLIe 1 HCHACBIIIICHHLIC I1apbI.
KadecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH

" JaBJICHUS HACBIICHHOTO I1apa OT
bu6mmoreka [IOK

TeMIIEPATYPHI, X HE3AaBUCUMOCTD OT 1
DATYPEL, 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.
V nenbHas 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

DNeMEeHTapHBIN 3EKTPUUECKUM 3apsij.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsiaa

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
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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

CBs3b HaHpH)KéHHOCTI/I II0JIA ¥ PAa3HOCTH
MMOTCHIHUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O

T10JIst
[TpuHIUI Cynepno3uumn
NEKTPUYECKUX MTOJIEN

Pemrenue 3agau

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3aps>KEHHOU chepsl
ITosie paBHOMEPHO 3apsKEHHOTO 1O
00BEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MITOCKOCTH
[TpoBOAHMKY B 3JIEKTPOCTATUIECKOM
1oJie. Y cJI0BUE paBHOBECHS 3apsii0B

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"

Konrponsnas pabora o Teme
"IloCTOSIHHBIN IEKTPUYECKUH TOK"

O06001IeHne U CUCTEMaTU3aIHs 3HAHUN
1o TeMe "[1oCTOSHHBIN 2JIeKTpUYECKui

TOK
DnekTpruyeckas MpoOBOANMOCTb
Pa3IMYHBIX BEIIECTB. DIEKTPUUECKUI
TOK B MeTayiax. CBepXnpOBOJIUMOCTh
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.eds00.1ru/744261b8

bu6mmorexa [IOK
https://m.edsoo.ru/a7340a29

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

bu6nmmoreka [JOK
https://m.edsoo.ru/1885ddf1

bu6mmorexa [IOK
https://m.edsoo.ru/bfd7a050

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/744261b8
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
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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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
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"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
"N3mepenue yaenbpHol TenaoéMKocT"
i "UccnenoBanue mpoiecca
OCTBIBaHHMS BEIIECTBA" WIH
"HccnenoBanne agnadaTHOro
nporiecca" win "M3ydeHne B3auMOCBs3U
SHEPTUN MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATypbl
KUIIEHUS KUIKOCTEN"

@uU3HYECKUI MPAKTUKYM I10 TEME

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

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

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

bu6mmorexa [IOK


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

157

158

159

"M3yyeHne U30TepMUUYECKOTO MpoIecca
(PEKOMEHIOBaHO MCTIOJIh30BAHUE
uppoBoi TadopaTopun)" win
"N3y4yeHne n30XopHOro mpouecca” nin
"N3yuenne n3obapHoOTo mporecca’ win
"[IpoBepka ypaBHEHUS cOCTOSHUSA"

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

https://m.edsoo.ru/e0fe7e07

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

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

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



https://m.edsoo.ru/e0fe7e07
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
cHCTEeMaTH3alus 3HAHUHA TT0 TEME
"DnexTpuueckoe moie"

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

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

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



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

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

bu6nmmoreka [IOK
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
uzieaIbHOM 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

44

45

46

47

48

49

50

51

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

bu6nmoreka [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

55

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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68

69

70

71

72

73

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
MPUMCHHUMOCTHU FGOMeTpH‘IeCKOfI
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

dorordpdext. OnbiThr 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

bubmuoreka [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 IPEICTABICHUS 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¢

bu6mmoreka [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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131
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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

135

136
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138

139

140

"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
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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 o TeMe "TOKHU B pa3nM4HbIX
cpenax”

O0001IeHNEe U CHCTEMATH3AINS
3HaHUH 1o TeMe "MarautHoe nose"
PezepaHblil ypok. O6o01eHue u
CHCTEeMAaTH3alMs 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
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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
cucreMaTrusanus 3HAHUHU 110 TEME
"®dwuszuka aTroma"

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 MPOrPaMMBbI 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, MMyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, 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
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUI

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

JleMOHCTpHUpOBaTh 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
OnHiTeiHa 11 hoTodPdexTa, 3aKOH COXpAaHEHUs 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

CobmronaTh mpaBuiia 6€30MacHOro Tpyda MpY MPOBEICHUU 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 IpUMEpPHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX 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 npoBepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA
pasaejia 3JIEMCEHTA

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 HNOAIIHUITHUKH, IBUXKXCHHUEC
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 BOJIM3H OBEPXHOCTH
Semin

IloTeHnnanpHbIe U HENOTCHIMAIBHBIE 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 BELIECTBA 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

MCXKAY HapaMeTpaMH COCTOAHUSA PaA3PCIKCHHOI'O
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
IIPOLIECCOB B IpUpoAe. TeruioBble ABUTATEINH.
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
COBpPEMEHHBIX  MaTepHalioB, B TOM  YHUCIE
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
anekTponBkymas cwia (mamee — DIJIC) 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 COINPOTUBJIEHUS, BAKYYMHBIH 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
WCIOJIb30BAaHMS 3JIEKTPOIHEPTUH 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
oHOpoxaHoH cpexe. JIyu cBerta

Otpaxenue cBeTa. 3aKOHbI OTPaKEHHUS CBETA.
[TocTpoenue n300paxeHuii B IJI0CKOM 3epKajie

ITpenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOCOTIOTHBIN MTOKa3aTeNb PEIOMIICHUS

[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

TexHuueckue yCTpOMCTBa: OUKH, aynma,
¢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
H###Par###JIEMEHTBI KBAHTOBOM OIITUKU

®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. Namma-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
aKTHBHOCTh

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
Xabb6na. 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 TEN U MPOIECCOB (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
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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 UCIOJB30BAHUEM TMPSAMBIX HW3MEPEHHUH, OOBICHATH
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  OCHOBOMOJATAIOIINE
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



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

1O ®U3UKE
K
oA Kon
pasaeaa/t
3JIeMeHTAa
eMblI
1

1.1

1.1.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

MEXAHUKA
KMHEMATHKA

MexaHn4deckoe JABHKCHUC. OTHOCUTENBHOCTh

MeXaHn4yecKoro aBrmxkenus. CucreMma orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CKopoCTh MaTepUaIbHON TOUYKH:

__AF
L= —
At

—=(v,,.02).

Ar—{

Ax , . .
v, =— =1X,. aHAJOTHYHO v =YV, U.=Z/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brrunciaenue NEpEeMCIICHUS U ITYTU MaTCpHaHBHOﬁ TOYKHU

MIpH NPSIMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 IrpaduKy



3aBUCHMOCTH Lx(t)

- _  AD _,
T}-;rCI'&CI[J'EHIIE MAaTEPHAIBHOII TOYKIL: a = ﬁ_L =u =
I lar—so

a. =

Au o,
,=—| =(v,),". aHanorm4HO a, =(v, ), a.=(v.
Ay ' ' S

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE:

x(t) = xg + Vout

x(7)

ox

Uy (t) — vy, = const

®



Ox

const

PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE IBHKEHUE:!

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L 4
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = L

CBoOoaHoOe majienne. Y CKOpeHue CBOOOTHOTO TaCHUSI.

Vi

Yo o

Q Xo ";—

I[BI/I)KGHI/IC TCIa, 6p0H_IeHH01"O noJ yriiom a K ropu3oHTYy:



[.‘k‘{f} =X, +U,f=x +tUcosa-f
g1 . 2
V()= vy +Uy t+ '2 =.1'S+Uﬂ51nu-r—gTT

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa
{:;-:x
o
oy

KpuBonuneiinoe aBuxenue. J[BuxeHue MmaTeprualbHON
TOYKH MO OKPY>KHOCTH.
VYrnoBas u JIMHEMHAsA CKOPOCTh TOUKHU:

v = wR

wR

[Ipu paBHOMEPHOM JBHKEHUU TOUKHU 10 OKPYKHOCTH
2T

=—=2
w T v

2w



1.2

1.2.1

1.2.2

2o
. HeHTpocTpeMUTeIbHOE YCKOPEHUE TOUKH:

Ay =F= w?R

nc

R
. [lonHOE yCcKOpeHue MaTepualbHOU TOUKU

Teépnoe Teno. [loctynarensHOE U BpalareibHOE
JBUKEHHE TBEPAOTO Tela

JMHAMUKA

Nuepumansubie  cuctemMbl  otcuérta. [lepBriit

Herorona. IIpuHnmn otHocutensHocTy ['anumnes

Macca Temna. IInoTHOCTE BeliecTsa:

3aKOH



©
I
<I3

i)

Cuna. [IpuHIMn cyneprno3uium CUi:

-

FpaBHOL[eﬁCTB =F +F+..

paBHOZAEHCTB

1.2.3



Bropoii 3akon HeroToHa: aist matepuanbHoi Touku B UCO

-
>

Fl = mal

1.2.4



Ap = FAt

A
p
F
At
npu
F = const
F
const
—
F12 F 21

125 Tpetuii 3akoH HeroTOHA 111 MaTepUaIbHbIX TOUEK:

>

Fiy = —Fp
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3aKoH BCECMUPHOTO TATOTCHHA: CUJIBI IPUTKCHUA MCEKIY

TOYEYHBIMUA MAacCaMHu PaBHBI
mpm;

F=6—p

1.2.6



Cuma TSHKSCTH. HGHTp TSOKECTH Tejla. 3aBUCHMOCTH CHJIBI

TSDKECTH OT BBICOTHI h Haa IMOBCPXHOCTBIKO IIJIAHCTHI

panuycom RO:
_ GMm
"7 Ry +hy?

mg

(R
0

_l’_
h)

GMm



Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

F
1.2.7 ’
—kx
Cuia tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS:
Erp = uN
F
P
uUN
1.2.8
Cuna TpeHus OKOS:
Ep < uN

TP

AN



1.3

1.2.9

1.3.1

1.3.2

Koadduruent tpennst

[aBnenue:
P=7%

p

S

F

1

CTATHUKA

.
F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUA:

M| =Fl, rae | — mnevo cuibl

>

F

OTHOCUTEJIBHO  OCH, TPOXOASIIENH  uepe3  TOUKY
NEPIEHUKYJIIPHO PUCYHKY

IlenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX

O



TOYCK:

¥ myr; + myr+...
r].l.M. =
my; + my+...




B OJHOPOJHOM II0JIC TAXKCCTHU

(g = const)



const)
IIEHTP Macc TeJla COBMAJIACT C €r0 IEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 .
|F+Fy+...=0
HHtHPar###
3akou Ilackans
1.34

JlaBnenue B )unkocTu, nmokosmeiics B MCO:

p =Dpo +pgh
p
###HPar### P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = :PBbITeCH
F
HiHParfH#
1.3.6

Apx



BBITCCH

€CJIM TeJO U KUAKOCTh IokoaTcs B UCO, To

FApX = ngBbITeCH

Apx

pgV

BBITECH

Ycnosue miaBaHus Tel
1.4 3AKOHbBI COXPAHEHNA B MEXAHUKE

HNMnynsc MaTepuanbHOU TOYKHU:

p=mv

HHHPari#HH
1.4.1 p



HNmMnynec cucteMsl Tei:

p = pl +p2+

p

p

HHHP :
1.42

+



3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

- -

Ap = A(pl + p2+- . ) = FlBHeuJHAt + FZBHemHAt+- .

A(

HHHP artH#
1.4.3



1 BHEIITH

At

2BHENH

At

B CO , ecitn



, €CITH

- -

FlBHeLHH + FZBHemH+- e



1 BHEIIH

2BHEIIH

0
PeakTuBHOE NBUKEHUE
F
HHHParHH A7 ¥
1.4.4 Pabota cuiibl Ha MaIOM MepeMelIeHUN:

;1=|F|-|$}7|-c05 a=F, -Ax

e
=1
Ty

1.4.5
MoIHOCTE CHUJIBI:

€CJIU 3a BpEMA



At

At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTH CHJIbI
Ad
P=— =F-p-cosa
'&r Ar—all

Kunernueckas OHEPIus MaTepHaHBHOﬁ TOYKU:

mv?  p?

2 2m

EKI/IH =

KHH

1.4.6

my

2m



3aK0OH U3MEHEHHS KHHETHYECKOU OHEPIUU CUCTCMbI

maTtepuaibHbix Touek: B ICO AEkun = Al + A2 + ...

HOTCHHI/IaJII)HaSI OHEPIUs:
JJI TIOTCHIHAJIBHBIX CHJI

A12 = E1n0TeHu - EZnoTeHu_: AEHOTeHLL

InoTeHy

1.4.7

210TeH1|

AE

TIOTCHIL



[ToTeHnManbHas SHEPrUsi MaTEpUaIbHON TOYKH B
OJIHOPOJIHOM TIOJIE TSXKECTHU:

EHOTeHu = mgh

TIOTCHIT

mgh

[ToreHuunanbHas SHEpPTUs ynpyro aeGopMupoBaHHOTO

TCia:

kx?
EHOTeHu = T

TIOTCHIT



3aKOH U3MEHEHUS U COXPAHECHUS] MEXaHUYECKON YHEPTHUU:
Euex = Exum * Enoresn.
1.4.8 B IICO AEyex = Ascex menoresn. can
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5 MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

[apMoHnYeckue  KoineOaHMS  MaTEepUAIBHOW  TOYKH.
Ammummtyna u ¢aza  konebanmil. Kunemartmueckoe
OITCaHUE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJIE X - CMEILEHHE U3 PaBHOBECUSL.

JlnHamuyeckoe onucaHue:

ma, = —kx,
ma
1.5.1
_kx,
I (S
k = mw?

k

mw

. JTO 3HAYHUT, YTO
E, = —kx.



—kx.

DHepreTuyeckoe OIHCaHue (3aKoH COXpaHEHHUS

MEXaHUYECKON IHEPTUn):

CBs3b aMIUIUTYZIBI KOJICOAHUH CMELICHHS MaTepHalbHOU
TOYKH C aMIUIMTyJaMu KosieOaHui €€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon 1 yacTora KoJeOaHUN:

2m 1
T = oe— /=
m v
HCpI/IOI[ MaJIbIX CBO6OI[HI->IX KOJ'IC6aHI/II\/'I MAaTEMaATHUUYCCKOT O

MasTHHKaA.

1.5.2 i
F=2m |—

g
[Tepron cBoOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA:

m
T=2m|—

k

Bremyxnennsle  koneOanus. Pesonanc. Pe3onancHas

1.5.3
KpUBas
[lonmepeunsle u  mpojxosnbHblE  BOJMHBL — CKOpOCTB
pacIpOCTpaHEHHUs U JJINHA BOJIHBIL:

1.5.4

v
A=vl =—
v



2.1

1.5.5

2.1.1

WNuTtepdepennus u nudpakiuus BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA
MOJIEKYJISAIPHAS ©U3NKA

Mogenu cTpoeHUs Ta3oB, JKMAKOCTEW W TBEPIABIX TEI.
[lycth TepmonuHamuueckas cucrema (Tesio) cocTouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

vV=—=
Ny



rac

—4ucao ABOraJipo, m — Macca CUCTEMBI (Tena),

U
U
— MOJISIpHAsl Macca BeIeCTBa
2.1.2 TermoBoe NBMKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3aumoneiicTBrue yacTuil BeniecTna
2.1.4 Huddysus. bpoyHoBckoe ABMKEHHE
2.1.5 Mogenb uneansHoro raza B MKT

CBsa3p MeXIy JaBJICHHEM M CpeaHed KHUHETUYECKOU

3HepI‘I/I€I71 MOCTYHnaTCJIbHOIO TCIIJIOBOT'O JABMOKCHUSA



MOJIEKYJI HJIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHHEe MKT):

1 = 2 (mp*) 2 —
p=—-mjquw =—n-| — =—MN-£ .
3 300 2 3

rze m0 — macca OHON MOJIEKYJIBI,

_ N
"y
n
v
N
- KOHIICHTPAIHUS MOJICKYJT
2.1.7 AoOcomoTHas Temmiepatypa: T =t +273K

CBsi3p TeMmmeparypbl ra3a CcO CpeJHell KHHeTHYeCKOU

3HepFI/IeI71 MNOCTYHNATCIBbHOI'O0 TCIUIOBOTO JAIBHXKCHHUA C€TO

MOJIEKYJI:
2.1.8 _ 2
P Ly 3 kT
L2 2
2.1.9 VYpasuenue p = nkT

21.10 MOI[GJ'IB HUACATIBHOIO I'a3a B TCPMOJAWHAMHKCE!



2.1.11

( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer

3aIIICcI):
pRT

pV=%RT=vRT=NFcT, p=t

BripakeHiie 11 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza (IIpHMeHIIMEIe (JOPMEI 3aIIIcH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

3akoH JlanbTOHA AJIA JAaBIEHUS CMECH Pa3PEKEHHBIX Ta30B:

p=p+p+..

S|



N3omporieccsl B pa3peKeHHOM Ta3e ¢ HOCTOSHHBIM YHCIIOM
MostekyJ N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons
T
p
2112 Lonat
u3obapa (p = const):
%4
— = const

const



2.1.13

2.1.14

['padudeckoe npeacTaBieHre n3onpormeccoB Ha pV-, pT- u
VT- nnarpamMmmax.
OOBeIHEHHBIN ra30BbIA 3aK0H:

pV

— = const
T

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCbIH_IGHHBIe N HCHACBIIICHHBIC IIaphbI. KadgecTtBeHHas
3aBUCUMOCTD IIJIOTHOCTU W HAABJICHUS HACBIIICHHOI'O IIapa
OT TEMIICpATypHhl, X  HC3aBHUCHUMOCTH oT 00BEMa

HACBIIIEHHOI'O I1apa
BnaxunocTs BO3ayXa.

OTHOCHUTENbHASA BIAXKHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimapa (T)

p

HachIIapa



(D

p
napa
(1)
p
HacChIIIapa
(1)
P
napa
(1)

5115 M3MeHeHne arperatHbIX COCTOSIHUM BEHIECTBA: MCIAPEHUE
1 KOHJICHCAITUS, KUTIEHHUE KUJTKOCTH

21.16 HN3Mmenenue arperaTHbIX COCTOSIHUM BEIIECTBA: IJIaBJICHHUE
" KpUucTaJuiu3anusa

2.1.17 [IpeoOpazoBanme FHEPTUU B Pa30BBIX MEPEX01ax



2.2

2.2.1
222

223

224

2.2.5

2.2.6

227

TEPMOJMHAMUKA
TemnoBoe paBHOBECHE U TEMIIEpaTypa
BryTtpeHnHss 3Heprus

Tennonepenaya kak crnocod H3MEHEHUs
sHepruu  0e3  coBepuIeHUS  pabOTHI.
TETUTOTIPOBOAHOCTD, U3Ty4YCHUE

KomnyecTBo TEIIIOTHI.

VY aenbHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

QS

cmAT

BHYTPEHHEHN

Konsexmus,

VnenwpHas Terora napoodpazoBanus L: Q = Lm.

VY aenbHas TerioTa miasieHus A: O = Am.

VY nenbHas TemoTa cropaHus Tommsa q: Q = gm

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

pAV

Borunicnenue pabotel mo rpaduky mporecca Ha pV-

JTuarpaMmme

[IepBeIil 3aKOH TEPMOAUHAMUKH:
Q12 =AUy + A1, = (Up — Uy) + Agz

12



AU

12

(U

N

Annabara:
Q12 = 0= Ay, = (U; — U;) =AUy,



12

U

N’

AU

12

2.2.8 Bropoii 3akon TepmoauHaMuku. HeoOpaTtumeie mporecch



229

2.2.10

2.2.11

[TpuHnmne! aeictBus TemnoBbix MamuH. KIT/I:

n:Aﬂm :-H-1I‘p_|*-m:m| |‘-xcm|

MaxkcumansHoe 3Hauenue KII. [{ukin Kapno:

r._ -T T
max N = Ny == = =] =

YpaBHEHHE TEIUIOBOTO OanaHca:
Q1+Q2 +Q3+: O



3.1

3.1.1

OJIEKTPOAMHAMUKA
OJIEKTPUYECKOE IT1OJIE

OnexTpuzanuuss Tel U €€ MpOSBICHUS. DJIEKTPUUYECKUN
3apsa. JlBa Buza 3apsia. DlIeMEHTapHBIA 3JIEKTPUUYECKHI

3apsna. 3aKkoH COXPAaHCHUS DJICKTPUUICCKOTO 3apsaaa

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
KyioHna:
B OJJHOPOJIHOM BELIECTBE C AUICKTPUUYECKON

IMPOHUIIACMOCTBIO

- {::rl

ﬂ-}g:: 1

11
£ Ames, 17

.{‘:l'_l

4o

F=k

Onekrpuueckoe mnose. Ero neiicTBue Ha 3JIEKTpUYECKHE
3apsbl

Hanpsy>k€HHOCTB JIEKTPUYECKOTrO TOJIA:

.

) F

qnpo61—113117[

TIPOOHBIH



[Tone Toueunoro 3apsiaa:

q
E, = kr—2
k
r
2
q
OZTHOPOJHOE MoJIE:
E = const.



const.

Kaptunsl nMHUN HANPSHKEHHOCTH ATUX MOJIER

HOTGHHI/IaJIBHOCTB QJICKTPOCTATUYICCKOI'O I10JIA.

Pa3zHOCTh MOTEHIIMATIOB 1 HANIPSHKCHUE:
Az = q($1 — P2) = —qAp = qU.

12

q(¢

HOTGHHI/IaJ'H)HaSI OHEpTHUA 3apsjga B IJJICKTPOCTATHYCCKOM

IIOJIC:



—-AW

IloTennman QJICKTPOCTATUYCCKOI'O ITOJIA:

o=2
q
¢
q
w

CBs3b HaHpH)I(éHHOCTH IOJIs1 U PA3HOCTH IMMOTCHIMAJIOB JIA

OJTHOPOJIHOTO AekTpocTarnueckoro mojst: U = Ed

[IpuHIHI cynepno3unuu 3JIEKTPUIECKUX MOJIEH:

E=E1+E2+,¢=¢1+¢2+



<




[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

0
, BHYTPHU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA ( = const

I[I/IC)J'IeKTpI/IKI/I B SJICKTPOCTATUICCKOM
I[I/IBJIeKTpI/I‘-ICCKaH MIPOHUIACMOCTDb BCIICCTBA €

KOH,Z[CHC&TOp . aﬂeKTpOéMKOCTB KOHACHCATOpa:

q
c==+
U

II0JIC.



DIEKTPOEMKOCTb TUIOCKOTO KOH/ICHCATOPA!

£gyS
:—0:€C0

d

&€

eC

Hapannenbﬂoe COCIMHCHNEC KOHACHCATOPOB!:

q=¢q1+qx+.... U =U; =..., Cuapann — C1 + (o +...

S

3.1.10



napai



IlocnenoBaTenbHOE COSIMHCHIE KOHACHCATOPOB:

1 1 1
U=Ui+Up @y =g =, ;—=ct+.
ocJa 1 2




TIocI




9Hepr U 3apsSPKCHHOTO KOHJACHCATOpA:

U CU? 2
W= U _a
2 2 2C

3.1.11

qU



3.2

3.2.1

322

3.23

CU

2C

3AKOHBI TIOCTOAHHOI'O TOKA

Cuia Toka:
7=2q
Ar|,, 0

TTocTosauEbI TOK: I = const

st mocrosiHHOrO TOKa q = It

Ycaopus CYHICCTBOBAHUS SJICKTPUUCCKOTO TOKA.

Hanpsixenne U n OJIC E

3akoH Oma 1S y4acTKa Lenu:

I_U
"R



DneKTpuuecKoe COIPOTHUBJICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS OJHOPOAHOTO MPOBOAHUKA OT €0 JUIMHBI U

CceueHMs. Y JeIIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg

324 P

Hctounuku Toka. DJ1C ucTouyHMKa TOKA:

ACTOpOHHI/IXCPUI

q

E =

3.25



A

CTOPOHHUXCHUJIT

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3axon OMa A1 OJTHOM (3aMKHYTO# ) ANEKTPUYECKON LIeTu:

E =1IR + Ir, orkyna

Rr
32.6




[TapamiensHoe COeTMHEHUE TIPOBOIHUKOB:
I=11+12+..,Ul=0U2=..,
1 1 1

=—4+—+.
RnapaJm Rl R2

R

Tapat

3.2.7 =



HOCHeﬂOBaTeHBHOG COCAMHCHUEC ITPOBOJHUKOB!
U=Ul+02+.,I1=12=..,
Rl'lOCJl = R1 + R2+ "

T1oCJI



Pabora snexrpuueckoro Toka: A = [Ut.
3akoH [[xoyns — Jlenna:
Q =I?Rt

QS

Rt

Ha pesucrope

UZ
R:Q=A=12Rt:IUt:7t

3.2.8

QS



3.3

3.29

3.2.10

3.3.1

MOIHHOCTB OJICKTPHUYCCKOI'0 TOKA:

Ad
P=— =IU

LY, Ar—d
TeroBast MOIIIHOCTB, BbIAEISIEMAas HA PE3UCTOPE:

[5]

5 L
P=[R=—>=IU
R
MomHocTh HCTOYHMKA TOKA:
Ad_
At

CBOOOJHBIE  HOCHUTENM  D3JEKTPUUECKHX  3apsiioB B
OpOBOJHHMKAX. MexXaHu3Mbl POBOJUMOCTH  TBEPABIX
METaJJIOB, PaCTBOPOB U PACILIABOB AJICKTPOJHMTOB, T'a30B.

ITonynposoauuku. I101yITpoOBOXHUKOBBIN 11O
MAT'HUTHOE ITOJIE

MexaHnueckoe B3aUMOJEHCTBAE MarHuToOB. MarHuTtHoe
nose. Bexkrtop  MarHuTHOM — MHAyKumMH.  IIpuHnun

CyIIEepno3niu MarauiTHbBIX TOJICH:

- - -

B = Bl +Bz+



332

333

Jluann wWHAYKOMKM MarHutHOro nons. KaprtuHa nuHui
WHYKIUU MAarHUTHOT'O OJIA OJIOCOBOTO u

HOI[KOBOO6pa3HOI‘ O ITOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHoe 1ose MPOBOAHHMKA C TOKOM.
KapTuHa JuMHMM MHIYKIMM MarHUTHOTO MOJIS JJIMHHOTO
OpsIMOIO  IPOBOJAHMKA M 3aMKHYTOTO  KOJIBLIEBOTO

IMPOBOJHHKA, KaTYIIKHU C TOKOM

Cwita AMniepa, €€ HanpaBJIEHUE U BEJIMYNHA:

F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HalpaBjICHHEM ITPOBOJHUKA U BEKTOPOM



3.4

1

Cuna J'IopeHua, eé HAIlpaBJICHUC U BCIIMUNHA:

Fnop =l q | vBsina

Jlop

lglvBsina

TAC 0 — yIrojJ MEXAy BEKTOpaMu

>

v

334

1

. HBI/I)KGHI/IC Bapﬂ)KeHHOfI JaCTUIbl B OJHOPOAHOM MAarHMTHOM

rojue
OJIEKTPOMATHUTHAA MHAYKIMA



[ToTok BEeKTOpa MArHUTHON UHYKIINU:
® = B,,S = BScosa

o
B
n
3.4.1
S
BScosa
342 SBnenue anekrpomarauTHOW nHAYKIMK. D/]C nHayKIMH
3aKOH AJeKTpoMarHuTHo nHaykuu dapanes:
AD
343 E=—— =@
Af t
Af
wa..
OJIC uHAYKIIMY B IPSIMOM MPOBOIHUKE JTMHOM 1,
344 JBHXKYILEMCS CO CKOPOCTBIO

>

v



(I;J_Z)

)

B OJTHOPOJIHOM MarHuTHOM ToJje B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTOJI MeX1y BEKTOpoM B 1 HOpmasbio

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPLI

-
>

luv



; €CIIHU

v



TO

| E; |= Blv
|E
Blv
34.5 [IpaBuiio Jlenua
WHyKTUBHOCTB:
L= o
I
L
1
3.4.6
)
, umu @ =LI.
Camounnnykuus. 9/]C camonHyKIuu:
AT
B EL —H
—30
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM:
3.4.7 LI

W, =
L=



3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Konebartenbubiii kKoHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE

KoJIeOaHus B UcaIbHOM K0JIe0aTEeIbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC



LC

, OTKyJ1a

2

LC



3.5.2

3.53

354

3.5.5

CBs13pb aMIUTUTYIIBI 3apsfia KOHJIEHCATOpa C aMILUIUTYI0N
CWJIBI TOKa TIPU  CBOOOJHBIX  AJIEKTPOMATHUTHBIX

KOJICOaHUIX B MICAIbHOM KOJIeOaTeIbHOM KOHTYpE:
gﬂlﬂ.‘& =
LY

3aKkoH COXPAHCHUSA DHCPIruu B HICAJIbHOM KoJiIe0aTeIbHOM

KOHTYpE:

BrinyxaeHHBIC 2JIeKTpOMAarHUTHBIE KoseOaHus. Pezonanc
[Iepemenusbli TOK. [Ipoussoxactso, nepenaya U
nOTpeOICHUE DIICKTPUUECKON IHEPTUH
cu? L1t cu? LI’
+ = MR — mEE — COnst.
2 2 2 2

CBoiicTBa SJICKTPOMATrHUTHBIX BOJIH. Bzaumnuas

Oopu€HTAaMsd BCKTOPOB B BHGKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc



[Ixamna DJIEKTPOMATrHUTHBIX BOJIH. IIpumeHeHue

3.5.6
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
6.1 [IpsMosiMHETHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOMU
cpene. ToueuHbl UCTOUHHUK. JIyd cBeTa
3aKOHBI OTPAXKEHUSI CBETA.
a=p
a
3.6.2
alp
S
3.6.3 [TocTpoenne n300pakeHMI B TUIOCKOM 3€pKajie
3aKOHBI IPEJIOMIICHHUS CBETA.
[Ipenomnenue cpera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinp.



AOCOIOTHBIN MOKa3aTe b MPEIIOMIICHUS:
c

Nasc = v

abc

OTHOCUTENBHBIN MMOKA3aTEIb TPETOMICHUS:
n, v

n, v

nOTH

OTH



o
Xox J1ydeil B ipu3Me.
Vi =Vy, Mk =k,
CooTHOLIEHNE YacTOT M COOTHOUIEHHE JUIMH BOJH IIpU

nepexoac MOHOXPOMATHUYCCKOI'O CBC€Ta YCpPEC3 TI'paHULY

pazzena JByX ONTUYECKUX CPE:



3.6.5

ny<m n,

[TosnHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbI yroi NOIHOrO BHYTPEHHETO OTPAXKEHMUSL:
. 1 Ny
Sinay, = ——=—
Norn n

Sina




CO6I/IpaIOH_[I/IC N paCCCUBAIOIINEC JIMH3BI. Tonkas nuH3a.

DOKyCHOE PACCTOSTHUE U ONTHYECKAsi CUJIa TOHKOW JIMH3BI:

D= 1
F
D
3.6.6
F
1
®opmyIia TOHKOH JTMH3bI:
1 4 1 1
d f F
3.6.7



VBennduenue, q1aBacMoe JIMH30M:

h |fl
r=0="a



d #Tw

[

F\ h

f

o

B ciyuae paccenBaroniei JuH3bI:

1
DO0=F =0,
D

3.6.8 D






3.6.9

3.6.

3.6.11

Xox Jryda, MPOIIEIIIero JIMH3Y MO MPOU3BOJIBHBIM YIJIOM
K €€ TyaBHOU onTHdeckoi ocu. [loctpoeHune n3obpaxeHui
TOYKH M OTPE3Ka MPSIMOW B COOMPAIOIINX U PACCEUBAIOIIIX

JINH3aX U UX CUCTEMAaxX

dotoammapar Kak onTtuueckuii mpuOop. [ma3z  kak

OIITHUYCCKasaA CUCTEMA

Wntepdepennuss  cBera.  KorepeHTHble ~ MCTOYHMKH.
VYcnoBus HaONMoOIEHUS MaKCUMyMOB U MHHUMYMOB B
UHTePPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HbBIX

KOI'¢pCHTHBIX UCTOYHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — .i={2}}f+1_];, m=0,£1,+2.+3 _

Y

Hudpaknus cBera. udpakiuonnas pemérka. YcClIoBHE
HAOJIOZCHUSI TJIABHBIX MAaKCUMyMOB TIpH HOPMaJIbHOM
NaJIcHUd MOHOXPOMAaTHUYECKOTO CBETa C JJIMHOM BOJHBI A

Ha pel€TKy ¢ nepuoaom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

dsing



4.1

3.6.12

4.1.1

Hucnepcus ceera

KBAHTOBAS ®U31KA
KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIN3M
I'umore3a M. ITnanka o kBantax. ®opmymna [Inanka: E = hv

®otoHbl. JHeprus (HoToHa:

E=h _he _
= v—l—pc



pc

hc

Nmriynse ¢poToHA:

S|

hv



®ororpdexr. Ombitet A.I.  CromeroBa.  3aKoHBI

dororddekra

VYpaBHenue DiinmreitHa i porodddexra:

ECl)OTOHa = ABbIXOAa + EKuHmax:

(otona

ABBIX0]1a
+

KHUHmax

rae ,

E¢0T0Ha =hv =—,



hv

(dorona
hv
A
he
hc
ABbeoaa = hv}cp = 2
Kp
BBIXOJa

Kp



Kp
hc
2
mv*-max
Exuumax = 2 = eUsan

KUHmax

2

my

max
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432

eU

3an

[laBiienue cpera.
JlaBienue  cBeta  HA  IOJHOCTBIO  OTPAKAIOLLYIO
IIOBEPXHOCTh M HA  IOJHOCTBI  IOIVIOLIAKOLIYIO

[IOBEPXHOCTh
OU3NKA ATOMA
ITnanerapHast MOAENIb aTOMA

[Toctynater bopa. U3nydyenue u nornomieHne (GOTOHOB MpH
nepexojie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA APYTOM:

hv, = he =|E, -E

mnr -

m
“mn

JIunenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIruv atoMa BOAOpoOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOTI'O A1PA

Hyxnonnas monens siapa I'eitzenOepra — MiBanenko. 3apsia

sapa. MaccoBoe uncio sapa. M30Tonsl

PanmoakTUBHOCTE.

Anbda-pacna;
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTPOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,



[To3uTtpouusIii B-pacnan:
A A 0=, o,
sX—=- Y + je+ v,

[Mamma-u3nydenue

3aKOH paIMOAKTUBHOTO pacraja:

-t
N(t) = Ny * 2T

N()

433

—t

HYCTB m — Macca paIuOaKTUBHOI'O BCIICCTBA. Torna

-t
m(t) =mgy*2T

m(t)
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» ®usuka. 10 knacc. Maxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakmueit [TapdpenTtreBoii H.A. AkunonepHoe o61ecTBo «M3narenscTBo
«IIpocBemenue»

» ®usuka. 11 knacc. Msxkumes I'.4., byxosue b.b., Hapyrun B.M.; noa
penakuueit [lapdentreBoit H.A. AxkunonepHoe o6iectBo «M31aTenscTBo

«IIpocBemenue"

METOAUYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

Hunaktuyeckue Mmarepuansl @usuka 10, 11 xkmacc / A.E.Mapon, E.A.Mapon. —
M.: M3natenscTBo «/Ipodar, 2023.

TemaTndeckne KOHTPOJIBHBIE H CAMOCTOSITENbHBIC PaboThl Mo dusuke 10, 11

kiacc / O.W.I'pomuena. — M.: M3natensctBo «OK3ameny, 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



AxnmManmu guszndecknx 00bekToB. http://physics.nad.ru/

Kusas puzuka: odyuaronias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku pusuku ¢ ucnonaszopanueM MuatepHera. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/

dusnka: KOJUIEKIUs ONbITOB. http://experiment.edu.ru/

®du3zrka: 3MEeKTPOHHAS KOJUICKITUS OTIBITOB.

http://www.school.edu.ru/projects/physicexp
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