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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3NKe HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IMOJOXXEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOW o0Opa3oBareiabHON mporpammsel, npezactaBieHHsix B ®I'OC COO, a
Takke ¢ yuérom denepaibHoi padodeil mporpamMmmbl BocnuTaHus U KoHuenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®enepanuu,  pealu3yomMUX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Iporpamma o ¢uszuke onpeaenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3/iesioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOTrO MpPOLECcCa, BO3PACTHBIX OCOOCHHOCTEH  OO0yYaroIIHUXCH.
[Iporpamma 1o ¢usuke AaéT MpeAcTaBICHHE O LEJsIX, COACpNKaHUM, OOIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHMS W Pa3BUTUSA OOYYAIOIIMXCA CpPEIICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (u3uKyd yriayOJEHHOrO YpOBHS IO3BOJIAET pPEan30BaTh
3aJja4i MPO(PEeCCHOHANBHON OPUEHTAIH, HANPaBICHO HA CO3JaHUe YCIOBHMM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH Ka)abIM
OOy4YarmMMcsi, KOTOpble HEOOXOMWMBI I MPOJOJDKEHHUs 00pa3oBaHUs B
OpraHu3anuax HnpodeccuOHaIbHOrO O00pa3oBaHUs 1O Pa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U HHXKEHEPHBIM CIIEIIMATbHOCTSM.

B mporpamme mno (¢u3MKe ONpeAensioTcs IIaHUpyeMble pe3yJbTaThl
OCBOCHHUSI Kypca (PU3MKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus: JUYHOCTHEIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW JJisi pa3pabdOTKu TpeOOBAHMM K JHUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYaloIUuXCs, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yriay0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/I.

[Iporpamma no usuke BKIIOYAET:

IUTAaHUPYEMBbIE PpEe3yJIbTaThl OCBOCHUS Kypca (U3MKM Ha YriayOia€éHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YIbTaThI 110 ro1aM 00y4EHHUS;

cojiepKaHue yueOHoro npeamera « Pu3ukay mno rojiamMm o0y4eHusl.

[Iporpamma 1o ¢Qu3uMke WMeeT NPUMEPHBIH XapakTep U MOXKET OBITh
UCTIONb30BaHa YUUTEISIMU (DU3HUKH JIJISI COCTABJICHHS CBOMX PaOb0YHX IIPOrpamMmm.

[Tporpamma mo gu3uke HEe CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTEICH U
IPEIOCTaBISAET BO3MOXKHOCTUA ISl peajHu3alil Pa3iNYHbIX METOJUYECKHX
MOJXO/J0B K TMpernojiaBaHuio (U3UKM Ha YIIIYyOJIEHHOM YpOBHE TpPH YCIOBUHU
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. [IkoabHbIN Kypc GU3HKK — cuCTEMOOOpa3yoIui
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 ONpENeIIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPaHCIOPTa, OCBOEHUS
KOCMOCa, MOJIYYeHHs] HOBBIX MAaTE€pUajoB C 3aJlaHHbBIMU cBoWcTBamu. M3ydyeHue
¢uU3MKM BHOCUT OCHOBHOM BKJaX B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHUpa 0Oyuaromierocsi, B opMUpPOBAHUE YMEHUN MPUMEHSTh HAyUYHBIN
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 SBJISETCS 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
oObeaMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsSeTcCs
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
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm sTOM 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 TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkanus MPOrpaMMBbl 10 (PU3UKE JOKHO OBITh MOCTPOEHO HA
OPUHIIMIIAX CUCTEMHO-AEATENLHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3THX
IPUHIMIIOB 0a3UpyeTCsl HAa UCMOJIB30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrmyOn€aHoro
YPOBHSI — 3TO CHUCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOIO0 SKCIEPUMEHTA,



BKJIFOYAIOUIEr0 (DPOHTAJIbHBIE YUYEHMUYECKHE OIBITHl P H3YYEHUH HOBOI'O
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
BTOPOrO0 TOJIYTOJUMH B KaXJIOM M3 3THX 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 pPyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BH1a O€3 NOIIAaroBO HHCTPYKLUH.

B nmporpamme mno (¢usnke cucTeMa YYEHHMUECKOTO SKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpeIcTaBlieHa €IUHbIM repedHeM. Bwibop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIbHOrO Mpoliecca UCXO0/I1 U3 OCOOEHHOCTEHN MOYypPOYHOIO
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 BHUMaHUE YAENSAETCS PEUIEHUI0 PacYE€THBIX M KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 NPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJJaHHON W HESIBHO 3a/IaHHON (PU3UYECKOW MOJIENBI0, MO3BOJISIONINE TTPUMEHSThH
M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasliesia Kypca, Tak U
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
bu3HUecKoi MOJIENHN ISl CUTYallUU MTPAKTUKO-OPUEHTHPOBAHHOTO 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 kabunHera. B kaOuHeTre (U3NKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OO0OpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE I10
bu3MKe YYEHUYECKUX ONBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCcTpaninoHHOE 00OOpyaoBaHuEe (opmMupyercs B COOTBETCTBUU 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.

JlabopaTopHoe 000pymOBaHHWE MJIS YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreunBaeTcs B pacuére



OJHOTO KOMIUIEKTa Ha JIByX oOydaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIIOTOBBIX U LU(POBBIX NPHOOPOB, 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
U3YYEHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEM;

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

(opMupOBaHHE Hay4HOIO MHUPOBO33PEHMs KaK pe3yJbTaTa U3y4YEHHUs OCHOB
CTPOEHMSI MaTepUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

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  cdepax Oynyien
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:

npUOOpETEeHNEe CUCTEMbI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HKY U JIE€MEHTHI acTPO(DU3HUKY;

(GopMupoBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JUIs1 OOBSICHEHUS
¢u3nyeckux SIBICHUNW B MPUPOAE U JUIs MPUHATHS NPAKTUYECKUX PEUICHUH B
MOBCEAHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IuYHbIX 3a7ad4 C SBHO 33JaHHOU
dusnyeckoil MoneNblo, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe
¢usnyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHUCIE 3a4ay
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, aHaldW3a MW HUHTepIpeTauud HUH(pOpMaluHy,
OTIpEJIEJICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

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



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

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yriuyOn€HHBIA ypOBEHb
u3ydeHus yuyebHoro mpeamera «®Dusmka» Ha YpOBHE CpEAHETO OOMIEeTOo
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUIMMUCS, IUIAHUPYIOIIUMU IPOJOHKEHHE
00pa30BaHuUs M0 CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODHIIA.

Ha u3yuenue dbuszuku (yriayOnaEHHbINM ypOBEHb) HA YPOBHE CPEIHETO OOIIIETO
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 palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
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 TPUOOPHI, 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. ®u3znyeckuii 3aKOH, rpaHULBl €ro npuMeHuMocTu. dusnueckas
TEOPHUSL.

Ponb u MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHON Hay4YHON KapTHUHBI
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 LupoBoi naboparopueit 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 MaTepuasbHOM 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. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHMS MAaTEpPUAIIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonuueinnoe paBwxkeHue. [I[BUKeHHE  MaTepUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi U JUHEHHas ckopocTh. [lepmon m vacrora oOparieHwus.
[{enTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TAHT€HUUAIBLHOE) U MOJHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

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

JHemoncmpayuu.

Mogenb cucTEMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTUK
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 CUCTEMAaX 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 NYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU.

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

W3yuyenue nBWXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. [IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHAIBLHOW 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 Hprorona. MHepumaneHble cuctemsl otcuéra. [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 TATOTEHUA. 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 kocmMuueckas 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 ABUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

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

Hemoncmpayuu.

HabGmronenue qBUKEHUs TeJl B MHEPIUAIbHBIX U HEMHEPIIMAIBHBIX CHCTEMax
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 NHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenne Mmacc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIb)KEHUSI.

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 MAcChI.



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 BpauieHud. llnedo cuibl.
CnoxeHue cuil, IPUWIOKEHHBIX K TBEpHoMy Teny. LleHTp TshkecTu Tena.

YcmoBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCH: KPOHILITEHH,
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 PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycToOMurMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAJAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHabHbIX TOYEK. [[eHTp macc
CUCTEMBI MaTEpUAIIbHBIX 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.

Pabora cunel Ha MajgoM M Ha KOHEYHOM INiepeMemieHuH. I'paduyeckoe
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 nedhopMupoBaHHOW NpykuHbl. [loTeHnmanbHas
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 HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYEeCKOU
DHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

TexHu4yeckre ycTpoMcTBAa U TEXHOJIOTMYECKHUE MPOIIECCHI: 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 TpeBpaleHus] KUHETHYECKOM M IMOTEHUHAIBHOW HJHEPruil 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.

W3mepeHne Cuiabl TATH, CKOPOCTH MOJCIH JJIEKTPOMOOWIS W MOIIHOCTH
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,
KUJKOCTE U TBEPIBIX TNl U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



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

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

Mopenbs 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
UJCATBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3b  MeXIQy JAaBJICHUEM M CPEAHEH  KUHETUYECKOW  HSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ MJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON 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, nadbopamopnuie 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 CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, ONUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopens uaeanpHOro ra3a B TEPMOAMHAMHMKE — CHUCTEMa YpPAaBHEHHIA:
ypaBHeHHe MenneneeBa—KianeipoHa U BbIpaXK€HUE JJII BHYTPEHHEN JHEPTUH.
YcnoBus IPUMEHMMOCTH 3TOM MOJEININ: HU3KAsl KOHLEHTpAUUs 4acTHULl, BBICOKHE
TeMIlepaTypbl. BelpaxkeHue a1 BHYTPEHHEH YHEPTrUU OJHOATOMHOIO MJI€AJIbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas padoTa B TepMOoANHAMUKe. Beruncinenue paboTsl o rpaduky
npoiiecca Ha pPV-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 TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprusa. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3ak0H TEpMOJMHAMUKH [Ji1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
€AMHCTBEHHAs aguadarta. 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
oT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

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

Hedopmarnuu tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns 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.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEpPUAJIbI.

Jemoncmpayuu.

TerutoBoe pacmmpeHue.

CBoiicTBa HaCBIIEHHBIX MapOB.

Kunenwne. Kunenue npu noHMKEHHOM JIaBJIEHUMU.

W3mepenune cruitbl HOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipasie sBieHusI.

Mopen HEHbBIOTOHOBCKOM AKUJKOCTH.

Crioco0bl U3MEpEeHUs BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Hab6monenne mansix aedopMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3y4yeHre 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEU.

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 3apsaoB. I[IpoBOAHMKH, JHUAIEKTPUKA U IOJYHIPOBOJIHHKHU.
DJIeMEHTapHBIM 3JIEKTPUUECKUNA 3apsii. 3aKOH COXPAHEHUs BJIEKTPUYECKOrO
3apsna.

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

Onextpudeckoe nojue. Ero nercTeue Ha 3IEKTPUUECKUE 3aPSIbI.

Hampsok€aHocth  anekTpuueckoro  moinsa.  [IpoOuwiid  3apsn.  Jluaum
HaIpPsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHUIHABHOCTh 3JIEKTPOCTATHYECKOTO TMOJsA. Pa3HOCTh MOTEHIMANIOB H
HanpspbkeHue. [loTeHnumaneHas SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[ToTeHnman snekTpocrarnyeckoro noiis. CBsi3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO MO (Kak OJHOPOAHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEpIIO3ULINN SIEKTPUUECKUX TOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy miapa. Ilosme paBHOMEpPHO 3apsKEHHOU
OeCKOHEUYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH OSTUX TMOJEH W
AKBUITOTEHIUAIBHBIX TOBEPXHOCTEM.

[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 YaCTULIbI B OJJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

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

Hemoncmpayuu.

YCTpONCTBO U MPUHIIUII IEMCTBUS SJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TI0JIE€ IBYX 3apsKCHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B IEKTPUUECKOM MOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

YCTpOUCTBO U IENCTBUE KOHAEHCATOPA IOCTOSHHON 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 PE3UCTOP.

Tema 2. Ilocmosannwlil 31eKmpudecKuii mok.

Cuina toka. [ToCTOSITHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TokKa. McTouHUKH
toka. Hanpspkenne U u DJ1C &.

3akoH OMa J1J1g ydacTKa IeIu.

DNeKTpUIECcKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh COITPOTHUBIICHUSA
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—Jlenma.

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 TOKA OT HAIpsDKEHHS Il 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.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0sl coelMHeHUsI UICTOYHUKOB Toka, J/{C Oatapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccenenoBanne cMENIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSOKEHUS JJIS  JIAMIIBI
HAKaJIMBAHMUS.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMETpa).

N3mepenue IJIC 1 BHYTPEHHETO COMPOTUBIICHUSI NICTOYHUKA 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.

HccnenoBanye 3aBUCUMOCTH MOJE3HOM MOLIHOCTH UCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

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



DneKTpuYecKuid TOK B BakyyMme. CBOKMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHU. Cob6cTBeHHas " puMecHast IIPOBOJAUMOCTh
noyynpoBoHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE 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
JAMIIbl, S3JIEKTPOHHO-TydeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: U0,
TpaH3uCcTOp, (POTOAMOM, CBETOAWOM, TajdbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA ATIOMHUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOIUTOB.

3akoHsblI AnekTposin3a Papajes.

W ckpoBoii pa3psia U IPOBOJIUMOCTh BO3yXaA.

CpaBHEHME TPOBOJIUMOCTH METAJJIOB M TTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JUOJA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HabGmroienne amekTpoimsa.

N3mepenue 3apsiaa OTHOBAIICHTHOTO MOHA.

HUccnenoBanre  3aBUCMMOCTH  CONPOTHUBIICHUSI ~ TEPMOPE3UCTOpA  OT
TEMIIEPaTypHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU 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, HCCIEAOBAHUM  3aBHUCUMOCTEU
bU3UYECKUX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIMOTE3 (BbIOOp H3 pador,
OMUCAHHBIX B  TEMATHYECKUX  pa3leliaX «YUYCHUYECKUHW  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBSI3H.

WUzyuenue 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: SBIICHUE, HAy4HBIH (DakT, rumoTesa, (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 cBoicTBa. TpuroHomerpuyeckue GyHKIUU:
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 OpPTaHM3MOB, TEIIOBOE 3arpsS3HEHHE OKPYKAIOIMICH CpPEeIbl,
yTHIW3alusg OMOOPTraHMYEeCKOTO TOIUIMBA IS BBIPAOOTKH «TEIJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHE U KallWJUIAPHBIE SBJICHUS B IPUPO/IE,
AJIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: JAUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
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
(KpOHIITEHH, peméryarble KOHCTPYKLUHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET W JIPYrH€), IBUraTellb BHYTPEHHETO
CTOpaHusi, apoBasi TypOWHA, OBITOBOW XOJOJMWIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJyYeHUS COBPEMEHHBIX MAaTepUaloB, B TOM YHCJIE HAHOMAaTepHaloB, U
HAaHOTEXHOJOTUH, 3JIEKTPOCTAaTHUECKasl 3allHUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
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 MarHuTHOM wuHAyKuuu. [IpuHumn cyneprno3uuuu
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 Jlopenua, €€ HanpaBieHUE U MOYJIb. JIBUKEHHE 3apPSKEHHOW YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cunsl JlopeHia.

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPpOOCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AJIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPUTENH 2JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

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

Kaptuna TMHUI MarHUTHOM MHIYKIIMH TOJISL ITMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIIKHA 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. OJIC uHAyKIMU. 3aKOH 3JEKTPOMAarHUTHOM HHAYKuuu Dapanes.
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, nabopamopnuvie padomot, npaKmMuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpezeneHue HHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOWHIYKLIMH.

COopka MoJienu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Kon1edanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOanus. KnuHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTuyecKkoe OMUCAaHUE (3aKOH COXPAHEHUS MEXaHUYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOTO OMUCAHUSl TAPMOHUYECKUX KOJEOaHU M3 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
MaTeMaTudeckoro wMastHuka. Ilepuoa cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

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

TexHu4yeckue yCcTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: 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 COMPOTUBIICHUSI.

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.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[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 KOHType. ®Dopmyna Tomcona. CBs3b aMILTUTYBI
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 TEPEMEHHOTO 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 LENHM CUHYCOMJAIBHOTO 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.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

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

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eHepaTop He3aTyXarOUIUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTpOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHBIE CHHYCOUIATbHBIC 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.



Mognenps TMHUM 3JEKTpONEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npakmuKym.

N3yuenue Tpanchopmaropa.

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

Habmronenue 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboOThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHndeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJIHBL. lleproa, CKOpOCTh pPAacHpOCTpPAaHEHHWS M JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHUX BOJH: OTpa)K€HHE, NpeIoMIIeHHE, MHTephepeHlUs U
nudpaxiys.

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

[IIymMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEbI.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YEHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuast opueHTalus BEKTOpPOB B AJIEKTPOMAarHuTHOU 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.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHHuecKre YCTPONCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeaedoH, CBU-nieus,
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.

AKYCTUYECKHUI 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 pacpOCTPaHEHHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
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 MpeloMIIeHUs. [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.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yron noJIHOrO 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 npubopsl. 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. IIpumepsl Knaccrueckux
UHTEPPEPEHITMOHHBIX CXEM.

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

[Tonspuszanus ceera.

TexHnueckre YCTpPOWCTBA M TEXHOJOIMYECKUE ITPOLECCHl: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habnroaenue nojgHoro BHyTPEHHETo oTpakeHusi. Mojiesb 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 padomul, npaKmuKym.

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 n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IeCKOMUYECKUX CUCTEM.

Habmronenune nudpakuuu, MHTEp(PEpEeHINN U MOJISIpU3alii CBETA.

W3y4yeHue noysipu3anyy CBeTa, OTPAXKEHHOIO OT IOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nuaTepdepeHIm Ja3epHOro U3yuyeHus Ha IByX LIEISX.

HaGmonenne nucnepcun.

HabGmroaenue u uccnenoBanue AMPPaKImOHHOTO CIEKTpa.

N3mepenne IirHbl CBETOBOU BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeAJIBLHON TEOPUU OTHOCUTEJIbHOCTH.

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

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKPAILIEHUE JUTHHBI.

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, J1a00OpaTOPHBIC pabOThI, MPAKTUKYM.

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

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBeCcHOE TeIJIOBOE M3JIydeHUE (HU3TyuyeHHe aOCOTIOTHO 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 cBeta (B YAaCTHOCTH, [laBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOMIOTHO OTpakarouryto mnoBepxHocTh). OmbiTel 1. H.
JleGenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoiins. JliimHa BosHb! 1e bpouss u
pasmepsl 00JlacTU  JIOKQJIM3allMKM  JBWKYIIEHcs dacTuilel. KopmyckymspHo-
BOJIHOBOM Jyanu3M. J{udpakius 351eKTpoHOB Ha KpUCTaILJIaX.

Crneunduka ndmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPEAEIEHHOCTEM
I'eitzenbepra.

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

Hemoncmpayuu.

®otord(dHeKT Ha YCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeTHEro (GoTodddekra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJHUKOB — OT
OCBEILLEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmuKym.

Hccnenosanue poropesucropa.

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.

CrioHTaHHOE U BBIHYKJICHHOE U3JlydeHHe cBera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIIEKTPaIbHbIN
aHaJM3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopna.

Habnronenue nuHevaThiX CIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmMuKym.

HaGmronenne mmHe9aToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOIO aTOMAPHOIO BOJIOPOJA M U3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Du3uka amomMHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass moxens sinapa ['eiizenOepra—MBanenko. 3apsan siapa. MaccoBoe
quciIo sapa. M30Tonsl.

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

3aKOH pPaAMOAKTUBHOIO pacmaza. PaamoakTWBHBIE HW30TONBI B TNPHUPOJE.
CBolicTBa MOHU3MPYIOLIEr0 W3JIy4eHHs. BiusHue paanoakTHBHOCTH HA YKUBBIE
opranu3msl. EcrecTBeHHBIN (poH n3nydenus. Jlo3umerpusi.

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.

MeTo1bI perucTpanu U UCCIe0BaHUS MIEMEHTAPHBIX YaCTHULL.

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

®uznka 3a npenenamu CrangaptHoil mMoaenu. TéMHas martepust U TEMHas
DHEPIU.

EnuncTBO Qu3nyeckoit KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanre TpeKoB 4acTUIl (10 TOTOBBIM GoTorpadusim).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuyeHue noriomeHus 0eTa-4acTull aTlOMHUHHEM.

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 nHeba. Co3Be3ausi, spKye 3BE3MBI, INIAHETHI, WX BHJIUMOE
JBH)KCHUE.

ComnHeuHas cuctema.

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

3BE3/1bl, X OCHOBHbBIC XapaKTEPUCTUKU. J(uarpaMma «CeKTpaabHbIN Kiacc —
CBETUMOCTB». 3BE3NBI TJIaBHOM MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee CTpoeHHue
3BE31. COBpEMEHHBIEC MPEJACTABJICHUSI O MPOUCXOXKACHUU U 3Bodtonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii I[lyts — nHama [Manaktuka. Ilonoxxenue u nBukeHue CoJiHIIA 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 mpoOiaemMbl 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 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMUYUH.
OneHka rpaHul NOTPEIHOCTEN.

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

O06o01maroiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoepKaHUs pa3ziesioB Kypca «MexaHukay,
«MounekynspHas (u3MKa U TEPMOJUHAMUKA», «DIEKTpoAuHaMKKay, «Konebanus
U BOJHBI», «OCHOBBI CIEUUATBHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas
dusnka», « JIEMEHTbl ACTPOHOMHH U aCTPOPUZHKNY.

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,
CUCTEeMaTU3UpYyIoUlel,  OOBSICHUTENIbHOM 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 IIPEICTABICHUN 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: SABIICHUE, HAay4yHbId (DaKT, runotesa, (u3MUecKas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: pEUICHHE CUCTEMbl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(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 JMArHOCTHMKAa B MEJULIMHE, ONTUYECKHUE SBJICHUS B IKUBOU
IPUPOJE.

Xumusa: CTpo€HUE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpoABUraTeNb SkoOU, reHepaTop MEPEeMEHHOr0 TOKa, MHIAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpoNepeiad, MeKTPOJABUraTeNb, pajap, paIuonpuéMHHK, TEIEBU30p,
anteHHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,



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 OBPA3OBAHMAJIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUA Yy4eOHoro mnpeamera «Dusuka»
JOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCHICKOTO OOIECTBA, PAaCUIMPEHHE >KHU3HEHHOTO
ONBITA W OIbITA ACATEIBHOCTH B IPOLECCE pealn3aliy OCHOBHBIX HAIIPABICHUIN
BOCIIUTATENIBHON NEATEIBHOCTH, B TOM YHCJIE B YACTH:

IrpaKAaHCKOr0 BOCIIMTAHUSA:

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 IPAXKAAHCKOTO
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 BOCTIMTAHUS:

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 BOCIIUTAHMSA:

e c(popMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO ITOBEICHUS;

e CHOCOOHOCTH OLICHHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-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
YHuClie CBSI3aHHBIM C (U3UKOM 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, OCO3HAHUE TJI00ATHHOTO
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 MUMEIOIINXCS 3HAHUH N0 (PU3HUKe.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JMESITEIHbHOCTH, TOTOBHOCTh B IIpoIlecCe
U3YYeHUs] (PU3BUKK OCYUIECTBISATh 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;

pa3palaThIBaTh IUIaH PEUICHUs MPOOJIEMbI C YUETOM aHAIN3a UMEIOLTUXCSA
MaTe€pUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pPE3YIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbIe uccienoBare/IbCKue AelCTBUS.

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 BHUJAAMHU JICSITEIBHOCTH MO NOJYYEHUIO HOBOIO 3HAHUSA, €TI0
HHTEpIIpETalliy, IPeoOpa30oBaHUIO0 U MMPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIE MPU CO3JaHUU YUEOHBIX IPOEKTOB B 00JACTH
busuKy;

BBISIBJISAITh NPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTyallM3UpPOBATH 3ajady,
BBIIBUTATh THUNOTE3y €€ pPEIICHUs, HaxXxOIUThb APTyYMEHThI I
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 (HOPMYJHUPOBATh COOCTBEHHBIC 3aJauyd B 0Opa3oBaTeIbHOU
JESATeILHOCTU, B TOM YHUCIIE TIPU U3YUYCHUH (PU3UKH;

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

yMEeTb UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 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, CAMOCTOSATEJIBHO OCYLIECTBIATH IOWCK,
aHalM3, CHUCTEMATHU3AalMI0 M WHTEPHpETAlHi0 MHPOPMAlUU Pa3TUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpeICTBa HH(OPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B  PELIEHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX 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 uHGOpPMAIMU U 1EJIeBOM ayAuTOpuHu, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YAJTU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3UKH HW BO BHE-ypPOYHOU
NEeSATENBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud M CMSI4aTh
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 NEHCTBUUA C YYETOM OOILIMX
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;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IMYHbIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U  BOOOpaxeHHe,  ObITh
VWHULAATUBHBIM.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATETILHO  OCYIIECTBIIATH IMO3HABATEIBHYIO JCSATEIHHOCTH B
o0nmacTl (GU3MKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh H
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 ~ yd4eOHOro TpeaMeTra 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 0OOpPa30BATENBHBIA 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 OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUIECHUS MO HX
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 JAPYTHX HA ONTHOKH.

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 CaMOCO3HAaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMAaTh  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, BKIIOYAIONMIEH CHOCOOHOCTh MOHMMATh  3MOILMOHAILHOE
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 esITeIbHOCTH
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
(opMHpOBaHUHU 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 ymopyras jaedopmariusi, aOCOIIOTHO
yIpyroe v abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UACAIBHBIN a3, TOUEUHBIN 3apsf,
OJTHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

paznuyarh ycioBUs (TpaHULbI, OOJAaCTH) MPUMEHUMOCTH (PU3MYECKUX
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
MEXaHUYECKOT0 ABMKEHUS, (HOPMYJbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
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 MEXAHHYECKOW JHEpruu,
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 HSHEPruer TEIJIOBOTO JIBMIKCHUS WM KOHIIEHTPAIMEH €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—Knaneiipona, mNepBbIA 3aKOH TEPMOJAWHAMUKH, 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 M 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHUHUAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIs, MPUHUHUI CYNEPHO3UINU DIEKTPUUYECKUX
IOJIEN, TP ATOM yKa3blBas YCIOBHsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKK€ NPAKTAYECKU BAXKHBIE COOTHOILIEHHWs: 3aKOHBI OMa I 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, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, JaBJICHWUE, IOTCHUMAJIbHAS DJHEPIUsl, KUHETHYECKas
SHEprusi, MeXaHU4eckKas SHeprusi, padoTa CHIIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTbD,
SHEPrus B3aUMOJEHCTBUS Tena ¢ 3emiéil BOMM3KM €€ MOBEpPXHOCTH,
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
IBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HaIpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEeHHOTO Iapa B
BAKYyME M B JUAJEKTPUKE, IMOTEHIHAN 3JIEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  MOTEHIMATOB, AJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalpspKeHWE, MOUIIHOCTh TOKa, OJJEKTpUuYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE yYacTKa LENH C TOCJIEIOBATEIbHBIM U
[apajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, YHEPTHSI IIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

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

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
APYrol €  UCHOJb30BAHUEM  NPSAMBIX  HU3MEPEHHH, TPU  OTOM
KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpOBaTh pe3yJbTaThl IOIYyYEHHON
3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BUIE TpaPUKOB ¢ YUYETOM



aOCOJIIOTHBIX MOTPEUIHOCTEN U3MEPEHH, J1eNaTh BHIBOABI M0 pe3yibTaTaM
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 MPEJI0OKEHHON TMIIOTE3bL: UIAHUPOBATh
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 »HKCIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIbCKOM M IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTte pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢buznyeckoil MoJeIbI0: Ha OCHOBAaHMM aHAJIM3a YCIOBHUS OOOCHOBBIBATH
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 PE3yIbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS 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: BBICTPAMBATh 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;

OPUBOJIUTH TNPUMEPBl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

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



MPUMEHSTh Pa3udYHbIe CIOCOOBI paboThl ¢ MHbOpMaIHel (HU3NIECKOTO
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(GOPMAITNH, CTPYKTYPHUPOBAHUS I MHTEPIPETAINH
uHOpMaIK, TOJTYYEHHOW U3 pPa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANIM3UPOBATh  MOJIy4aeMyr  WHGOpMAIMi0O U OIECHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUU;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MO3HABATEIIbHbIE yMEHUS
CaMOCTOSATETILHOTO ~ 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 CUTYalMsIX, aJ€KBaTHO OIIEHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B pEIIEHUE pacCMaTPUBAEMOMN MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOU AesTeNbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.

K xonmy oOyuenuss B 11 knacce mnpeaMeTHblEe pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUM:

NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3THYECKON cepax NesTeIbHOCTH YelI0BeKa, POib U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTHUYECKOH JIEATENHHOCTH 4YellOB€Ka M  JalbHEUIeM HaydHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OMHCATEIHHON, CHCTEMATH3UPYIOIIEH,
OOBSCHUTENTBHON M MPOTHOCTUYECKON (YHKUMNA (PU3UYECKON TEOpUuu —
ANEKTPOJUHAMUKHY, CICIMAILHON TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOMU
¢busuku, poas (Gusmdeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHHUN O
busznyecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM
pSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O PUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAeled (U3UIECKUX Tel |
IPOLECCOB  (SBJIEHUH): OJHOPOJHOE JIIEKTPUUYECKOE U  OJAHOPOJTHOE
MarHuTHOE TOJI, TAPMOHUYECKHE KOIeOaHUs, MAaTEMAaTUIECKUN MasITHUK,
UJCATBHBIA TPYKWHHBIA MAasSTHHK, TAPMOHWUYCCKHUE BOJIHBI, HJICATbHBIM
KoJie0aTeNIbHBIN KOHTYD, TOHKas TWH3a, MOJIeTIe aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJC/IM CBETA;

paznuyaTth ycIOBUS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TMPOIECCHI M SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS U 3aKOHBI DJIEKTPOJUHAMUKH 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,  IOCTyJaThl  CHEHUAIbHOM  TEOpUHU
OTHOCHUTEJILbHOCTH DUHINTEITHA);

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

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

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHHIA:
AIEKTPOMArHUTHASI UHIYKIUS, CAMOWHYKITUS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakius, JTUCTIEPCHUsi, TOJHOE BHYTPEHHEE OTpaXKCHUE,
dotosnextpuueckuit shdext (pororddext), anbda- u Oera-pacnassl
sajep, ramMMma-uslydeHue sjep, (U3M4YecKUe MNPUHIUIBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpaBICHUE HWHAYKIMM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeH1a;

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 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKON
cpeje; ABUKEHUsI HEOSCHBIX TeJl, IBOJIIOIIUM 3BE3/] U BeeneHHo;
MPOBOJUTh HCCIECJOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYCHHOM 3aBUCHMOCTHU



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/AbI MIOJYUYEHHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0uro1aTh mpaBuiia 0€30MacHOro Tpyia IpU MPOBEACHUHN UCCIIET0BaHUN
B paMKax y4YeOHOro »HKCIIEpUMEHTAa, MpaKTUKymMa H  y4eOHO-
HCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemate pacy€THble 3aJaud C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(Gu3nYecKol MOJEeNbl0: Ha OCHOBAaHMM aHajdu3a YCJIOBHUS BBIOMpATH
(¢u3nuecKkue MOJeNH, OTBEYaroUu[ue TpeOOBaHUSAM 3aJadyd, MPUMEHSTH
(GopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAaThl (PU3NYECKUX TEOPHId
P HUCIOJB30BAaHUM MaTEeMaTMYECKUX METOJOB pELIEHHs 3aj]ad,
IPOBOAUTH PACUEThl HA OCHOBAHMHM MMEIOIIUXCS JTAHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUYETOM MOJIYYEHHBIX
pE3yNbTATOB;

pemaTth KayeCTBEHHbIC 3a/Jayd, TpeOylollue MNPUMEHEHHs] 3HaHUM 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;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLNIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAMTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE MPOLECCOB OKPYAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESTENbHOCTH 4YEJIOBEKA, CBS3aHHOW € (PU3MYECKUMM TMpoIleccamMu, C
MO3ULIUNA SKOJOTMYECKON O€30IaCHOCTH, MPEACTABICHUI O palliOHAIBLHOM
NPUPOAONOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHMM JIOCTUKEHUHN



HAyKM M TEXHOJOTMH Uil JajibHEHIIEro pa3BUTUS YEJIOBEUECKOIo
00I1IeCTBA;

NPUMEHSATh pa3iuyHble COcOoObl paboThl ¢ MHPOpMALHUEH (PU3UUECKOrO
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHH, IPU 3TOM HCHOJIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJOTMM JJI TOUCKA, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHON MH(OpMaLUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIMK, MOJIYYEHHOM U3 pPa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBATh  NOJYYaeMyK  HMH(OpPMAUI0O U  OLCHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(pOpMaLUY;

HPOSIBIISATH OpraHMU3alIOHHBIE U N03HaBaTEJIbHbIE YMEHMUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHMs] HOBBIX 3HAHUM B Tpoliecce
BBIIIOJIHEHHUS IPOEKTHBIX U y4eOHO-UCCIIE0BATENBCKUX pPadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3jIMYHbIX COIMAIbHBIX PO,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PaclpeiessiTh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBATHO OIIEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB T'PYNIIbI B pELIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSBIISITH MOTUBALIMIO K OyAyiel npohecCHOHaIbHON AeATEIbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPOPHIIAL.
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2.1 MexaHndeckue KoJieOaHus 10 https://m.edsoo.ru/
2.2 DJEeKTpOMarHUTHBIE KOJeOaHus 15 https://m.edsoo.ru/
53 MexaHn4yeckue 1 3JeKTPOMarHUTHbIE 10 1 httos://m.edsoo.ru/
BOJIHBI
24 Onruka 25 1 https://m.edsoo.ru/
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CIHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1 OcnoBbel CTO 5 1
Wroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOIHOBOM Jyalin3m 15 https://m.edsoo.ru/
4.2 duznka aToma ) https://m.edsoo.ru/

®du3uKa aTOMHOTO SApa U 3JIEMEHTapHBIX
YacTHII

4.3



Uroro no pazgeny

25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DIEeMEHTHI aCTPOHOMHUU U aCTPODU3UKH
Hroro no paszneny

Pazznen 6. PUSHUECKHUI MPAKTUKYM

6.1 du3nvecKuil NPakTUKyM

Uroro no pazgeny

Pa3nea 7. OBOBIIAIOHIEE ITIOBTOPEHUE

CucreMaruzanus 1 00001IeHE
71 HPEIMETHOTO COJIEPKaHMsI U OIbITa
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3yueHnu kypca ¢usuku 10 — 11 kmaccon

Uroro no pazgeny
PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

12
12

16
16

15

15
10
170

16

16






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

dusnka — pyHAaMeHTaIbHas HayKa O
pupoze

HayuHblif MeTO/1 TO3HAHUS U METO/IbI
ucclieI0BaHus (PU3MUECKUX SBICHUI
DKCIEPUMEHT U TEOPHS B MPOLIECCE
no3HaHus npupoasl. HabmroneHnue u
JKCIIEPUMEHT B (hU3HKe

CrniocoOrl n3mepeHust GU3NYECKUX

BEINYNH

AOCOII0THAS U OTHOCUTEIIbHAS

NOrpCIIHOCTHU I/IBMCpCHI/Iﬁ (I)I/ISI/I‘-ICCKI/IX

BCJINYHH

MopenupoBanue B pusuke. Ponb u
MecTo (pu3uKu B OpMUPOBAHUU

COBPEMEHHOM HAYYHOU KapTUHBI MUPA,

B IIPAKTUYECKOU IEATEIBbHOCTH JIIOAEH

Mexaunueckoe amxenue. Cucrema
orcueTa. OTHOCUTEIBHOCTh
MEXaHH4YeCcKoro ABrkeHus. [Ipsmas u
oOpaTHast 3a/1a4i MEXaHUKU

Paaunyc-BekTop MaTepuanbHON TOUKH,

KoanuyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYecKue
padoThl

JlaTa
U3YYeHUS

01.09.23

01.09.23

04.09.23

04.09.23

06.09.23

08.09.23

08.09.23

11.09.23

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchl

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

10

11

12

13

14

15

16

€ro MPOEeKIUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenenue.
Cxkopocte. X npoekuuu Ha ocu
KOOpAHHAT

PaBHOMEpHOE NIpsIMOJIMHEHOE
nBxeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JBUKCHUS

CrnoxeHue mepeMeneHnii U CKOPOCTEH.
Pemenue 3agau

HepaBHOMepHOE NBUKEHMUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMOnMHENHOE NIBUKEHUE C
MOCTOSIHHBIM YCKOPEHHUEM

I'paduueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHHUS C
MIOCTOSIHHBIM YCKOPEHHUEM

CBoOoaHoOe majienre. Y CKopeHue
CBOOOHOTO MaJIeHUS. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX TpaduKu

JIBumkeHue Tena, OpOIIeHHOTO MO/
YIJIOM K TOPU30HTY

Pemenue 3agau

KpuBonuneiinoe nBuxeHue. Jprxenue
10 OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon u yacrora.
LlenTpocTpeMHUTENBHOE U TIOJIHOE

11.09.23

13.09.23

15.09.23

15.09.23

18.09.23

18.09.23

20.09.23

22.09.23

https://m.edsoo.ru/ff0c3620

https://m.edsoo.ru/ff0c372e

https://m.edsoo.ru/ff0c39cc

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3ada

17

18

19

20

21

22

23

24

25

26

27

YCKOpEHHE
Pemenue 3azau

KontposbHaas paboTa mo teme
"Kunematnka"

[IepBb1it 3ak0H HproTOHA.
WNHepupnanpHble CUCTEMBI OTCUETA.
[TpuHumn otHOCUTENBHOCTH [ anumes.
HewnnepunanpHblie cucTeMsl OTCUETA

Cuia. PaBHOIEHCTBYIOIIIAS CUJIA.
Bropoii 3akon HeroTona. Macca

Bzaumopeincteue ten. Tpernii 3aK0H
Hsrotona

[IpuHIHMI Cynepno3uiuu CUil.
Pemenue 3ana4y Ha MpUMEHEHNE
3ak0oHOB HproTOHA

3aKOH BCEMHUPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTh TPABUTALIMOHHOMN 1
WHEPTHOU MaccChl

Cuna TsKeCcTH M yCKOpEHHe
CBOOOAHOTO HaICHUS

JIBr>KeHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb. 3aKOHBI
Kemnepa

Cuna ynpyrocrtu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BUIsI cuil
TpeHHsA. [IBU)KEHHE B XKUIKOCTH U rase

22.09.23

25.09.23

25.09.23

27.09.23

https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el18

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

28

29

30

31

32

33

34

35

36

37

38

C Y4ETOM CHUJIBI COTPOTUBIICHUS CPEIIBI
Pemenue 3azau

Hasnenue. 'mapocrarnueckoe
napienue. Cuia Apxumena
AOCOJIFOTHO TBEPJI0€ TEIIO.
[TocTynarenbHOE U BpalaTeabHOE
JIB>KEHUE TBEPJIOTO TeJla

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaieHus. [1nevo cubl

Ciio)eHue cuil, NPUIOKEHHBIX K
TBepAOMY Teny. LleHTp TsxecTu Tena.
VYcnoBusi paBHOBECHUSI TBEPJOTO Tea.
Bunael paBHOBeCcHs

Pemrenne 3agau

KonTponbHas padbota no teme
"lnnamuka. Cratuka TBepaoro tena'"

NMnynsc MaTepuanbHOU TOYKH,

CUCTCMbI MaTCPHUAJIBHBIX TOYCK. HeHTp

MacCC CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.
TeopeMa O IBMKCHHHU LICHTPA MacCC

I/IMHy.]'IBC CUJIbl U USMCHCHUC UMITYJIbCa

Tesna. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTuBHOE NBUMKEHUE

MoOMEHT uMITyJIbca MaTepUaIbHON
touku. [IpencraBiaeHne o coxpaHeHUN
MOMEHTA UMITyJIbCa B IEHTPATIbHBIX
II0JIAX

Pemmenue 3agau

https://m.edsoo.ru/ff0c41a6

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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40

41

42

43

44

45

46

47

PaboTa cuiiel Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
MpeicTaBIeHHE PabOThl CUIIBL.
MOIIIHOCTh CHUIIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHUH KHHETHYECKOW YHEPTUU
MaTepUAIbHOU TOYKH

HOTCHI_[I/IaJIbHLIe 1 HCTIOTCHI UM AJIBbHBIC
CHIJIBI. HOTGHHI/IaJ'II)Haﬂ SHEPTIU-.
Bropas kocMHuueckas CKOpoCTh

Tperbs kocmMuueckast ckopocTb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHWYECKON YHEPTUU

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.
VYpaBuenue bepHyum 15 uieabHOM
HKHUJKOCTU

KonrtpomnbHas pabora o Teme "3aKoHbI
COXPAHEHHUs B MEXaHUKe"

Pa3BuTune npeacraBieHuii 0 npupoie
TeroThl. OcHOBHBIE nojoxeHust MKT.
Huddysus. bpoyHOBCcKkoe ABUKEHHE
Crpoenne ra3000pa3HbIX, KUIKUX U
TBEP/BIX TeNl. XapakTep ABMKEHUS U
B3aUMO/ICHCTBHS YaCTUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).
KonnuectBo Bemectsa. [locrostHHast

https://m.edsoo.ru/ff0c4502

https://m.edsoo.ru/ff0c461a

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4dc2
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49

50

51

52

53

54
55
56

57

58

59

60

61

ABorazipo

Temnepatypa. TemioBoe paBHOBECHE.
Illxana [enbcust

Wneanpueiii ras. 'a3oBbie 3aKOHEI
VYpaBuenne MeHnneneea-Kianelpona.
Pemrenne 3anau

AbcomoTHas TeMieparypa. 3aKoH
JanbToHa

N3onponeccel B U€anbHOM Tra3e ¢
MIOCTOSIHHBIM KOJINYECTBOM BEILECTBA
I'paduueckoe mpeacraBneHmne
M30IPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa

Pewenne 3anau

Pemrenne 3agau

OcHoBHoe ypaBHeHue MKT

CBs13b a0COMIOTHOM TEeMIIEPATYPBI
TEPMOJIMHAMHYECKOIN CUCTEMBI CO
CpPEIHEH KUHETUYECKON SHEpruen
MOCTYNATEIbHOTO TEIJIOBOTO
IBIDKEHUS €€ 4aCTUIl

Pemenue 3amau

O060011eHrE U cucTeMaTu3alus 3HaHU|
o teme "OcHoBsl MKT"
KonrtponbHast pabora o Teme
"OcnoBsl MKT"

TepMoauHamMuyeckas cucTema.
3ananue BHEMHUX ycioBuid s T/1

https://m.edsoo.ru/ff0c511e

https://m.edsoo.ru/ff0c570e

https://m.edsoo.ru/ffOc4fde

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c5952

62

63

64

65

66

67

68

cUCTeMbl. BHelHue u BHyTpeHHHE
napameTpsl. [TapameTrpsl T/l cuctembl
KaK CpeJHHe 3HAUCHUS BEIHYUH,
OIMCHIBAIOLINX €€ Ha
MHUKpPOCKONMYECKOM ypoBHe. [lonsTre
BHYTPEHHEH HEPTUH. COCOOBI
M3MEHEHHs BHyTPEHHEH YHEPTUU

Mopeinb ueanpHOro rasa B
TEPMOJAMHAMUKE. Y CJIOBUSA
IIPUMEHUMOCTH YTOU MOJEIH.
BeIpaxenue 111 BHyTpEHHEN YHEPTUU
OJTHOATOMHOTO HJI€aIbHOIO Ta3a.

VYpaBHenue Menpeneesa-Knaneiipona
U BBIpAXXEHHE JUIs] BHYTPEHHEN
SHEPruu

DnemeHTapHas paboTta B
TepMOJNHAMHKE. Brruncienne paboThl
no rpa¢uky nporecca Ha pV-
quarpaMme

[TonsiTre 06 aguabaTHOM MpoIECCe.
[IpumeHeHue nepBoro 3aKoHa
TEPMOJMHAMHKH K U30TPOIecam
Pemmenue 3agau

BTopoii 3ak0H TepMOJIMHAMUKY IS
PAaBHOBECHBIX M HEPAaBHOBECHBIX
nporieccoB. HeoOpaTtumocts
MIPUPOIHBIX MTPOIIECCOB

[IpuHIUIIBI AENCTBUS TEMIOBBIX
marH. KITJT

https://m.edsoo.ru/ffOc5efc

https://m.edsoo.ru/ff0c6230

https://m.edsoo.ru/ff0c600a
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69

70

71

72

73

74

75

76

77

78

MaxkcumansHoe 3Hadenue KIT. Iukn
Kapno

Pemenue 3amau

OKOJIOTHYECKHE ACIIEKThI
HCITOJIb30BAHUS TEIIOBBIX JBUTaTEIICH.
TenoBoe 3arpsi3HEHUE OKpYykKarolen
cpenbl

Pemienne 3a1a4 1mo reme
"TepmoanHamuka"

Pemenue 3agau

O0001IeHrE U cUCTEMAaTU3ALUs 3HAHUMI
o teme "TepmoauHamuka. TerioBbie
MaIuHer"

KoHntponbHas paboTa mo Teme
"Tepmonunamuka. TernaoBbie
MAaIIUHEBL"

KommuectBo TennoTel. Tem1oéMKOCTE
Tena. Y aeabHas TeII0EMKOCTH
BelllecTBa. Y AeabHas TeIIoTa
CTOpaHMs TOIJIMBA

[TapooOpa3zoBaHne 1 KOHICHCAIIHSI.
Hcnapenue u kunenue. Y aenbHas
TEIUIOTa MapooOpa30BaHUS

HacpliienHpie 1 HEHACHIEHHBIE MMAPHI.
KauecTBenHas 3aBUCHMOCTD
IUIOTHOCTH | JaBJICHHUS HACBIIICHHOT'O
rmapa oT TeMnepaTypbl, UX
HE3aBHCHUMOCTEL OT 00BEMa

https://m.edsoo.ru/ff0c63b6
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79

80

81

82

83

84

85

86

87

88

HACBIIICHHOI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYPhI KUIICHHUA OT JaBJICHHUA B
KUIKOCTHU

BraxxaocTts Bo3myxa. AGCONIIOTHAS U
OTHOCHUTCJIbHAA BJIAKHOCTD

Pemenue 3amau

Teépnoe Teno. Kpucramnmueckue u
amop¢HbIe Tena. AHU30TPOIHS
CBOMCTB KpUCTAJIOB

[lnaBnenue U KpUCTATUTU3ALIMSL.
VYnenpHas TEIUIOTA IIABJICHUS.
CyOnumarust

JHedopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxarue. Cnur. Monyinb
IOwura. Ilpenen ynpyrux nedopmanuit
TenoBoe pacHIMpeHHe KUJKOCTEN 1
TBEPBIX TEJ. AHTAPMOHHU3M TEILJIOBBIX
KoJe0aHUi 4acTull BEIIeCTBA

IToBEpXHOCTHOE HATSAKEHUE.
Kamunnsipueie aBienus. JlaBnenue noy
HCKPUBJICHHOU ITOBEPXHOCTHIO
xuakoctu. Gopmyia Jlamnaca

[IpeoGpaszoBanue sHEPTUH B (Pa30BBIX
nepexoax

VYpaBHeHue TerIoBoro 6anaxca
O060061eHre u cucTeMaTu3alus 3HaHu|
1o Teme "ArperatHble COCTOSIHUS
BemecTBa. dazoBblie nepexoas"”

https://m.edsoo.ru/ff0c64d8

https://m.edsoo.ru/ff0c65f0

https://m.edsoo.ru/ff0c6708
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92
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99

Kontponbnas paboTa mo Teme
"ArperaTtHble COCTOSIHUS BEILIECTBA.
®dazoBble epexoan”

DeKTpu3aIys Tel U e€ MPOsBICHUS.
DnekTpuyeckuii 3apsia. [IBa Buma
ANIEKTPHUYECKUX 3apsioB. [IpoBoHUKH,
JMDJICKTPUKHU U TTOTYTIPOBOTHUKA

DneMEHTApHBINA ANEKTPUIECKUH 3apsil.
3aK0H COXpaHEHHUS IEKTPUIECKOTO
3apsga

Bzaumopenicteue 3apanoB. Toueunsle
3apsbl. 3akoH Kynona

Pemrenne 3agau

Dnektpuyeckoe none. Ero aeiictBue Ha
ANMEKTPUUICCKUE 3aPSIIbI

Hanpsx€HHOCTB 3JIEKTPUYECKOTO
nonst. [IpoGusbIit 3apsz. JIunuu
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA.
OnHOPOAHOE AIEKTPUUYECKOE TT0JIe
[IpuHIMT Cynepno3uiuu
3JIEKTPUYECKUX TOJIEN
IloTennMaaIbHOCTH
3JEKTPOCTATUYECKOTO 1oJsi. Pa3HOCTH
MOTEHIMAJIOB U HANPS)KEHUE

[TorenimanpHas YHEPTHS 3apAaa B
3JeKTpocTaTuuecKkoM rnodie. [lorennnan
3JIEKTPOCTATUYECKOIO MOJIA

CBs13b HaNPSKEHHOCTHU NOJIS U

https://m.edsoo.ru/ffOc6bcc

https://m.edsoo.ru/ff0c6bcc

https://m.edsoo.ru/ff0c6ced

https://m.edsoo.ru/ff0c6df2

https://m.edsoo.ru/ff0c6f00
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100

101

102

103

104

105

106

107

108
109

110

111

112

113

PA3HOCTH IMMOTCHIUAJIOB JJIA
OJICKTPOCTATUYCCKOI'O IMOJIA

Pemenue 3amau

[Tone Toueunoro 3apsna. [ose
paBHOMEPHO 3apsKEHHOU cepsl

[Tone paBHOMEPHO 3apSIKEHHOTO 11O
00BEmy mapa. [lone paBHOMEpHO
3apsSHKCHHON OECKOHEYHOM IITOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM
nojie. Y cloBH€e paBHOBECHS 3aps0B

I[I/IBJ'IGKTPI/IKI/I " IOJIYIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIC

Konnencarop. DnekTpo€MKOCTh
KOHJIeHCaTopa. DJIEeKTPOEMKOCTh
IUIOCKOTO KOH/IEHCATOPa

[TapannensHOE coeMHEHNE
KOHJICHCATOPOB

[TocnenoBarenbHOE COETMHEHUE
KOHJICHCATOPOB

DHeprus 3apssKeHHOTO KOHAEHCaTopa
Pemenue 3agau

JIBro>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPOJHOM JJIEKTPUUECKOM I10JIE

Pemmenue 3agau

Pewenue 3anau o reme
"Onexkrpuueckoe nosue"

O0001IeHre U cUCTEMaTU3ALNS 3HAHUI
1o TeMe "DneKTpudeckoe nosue"

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c72c0

114

115
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119
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121

122

123

124
125

126

Kontponbnas paboTa mo Teme
"Dnexkrpuueckoe nose"

Cuna toxka. [locrostHHBIN TOK. Y cioBUA
CYIIECTBOBAHHS MTOCTOSTHHOTO
BJIEKTPUYECKOTO TOKa. ICTOUHUKHN
toka. Hanpsbxenune u 9J1C

3akon OMa 1 ydacTKa Lemu.
DNEKTPUUECKOE COIIPOTUBIIEHHUE

3aBUCHMOCTD COIIPOTUBJICHUA
OIHOPOJHOI'O MMPOBOAHUKA OT €TI0
JJIMHBI U TIOIAaAU IMOIICPEUYHOTO
CeUeHMs. Y JeIIbHOE COIIPOTUBJICHUC
BC€IICCTBA

HOCJ’ICIIOB&TCJ'H:HOC, napaJjiCJIbHOC,
CMCHIAHHOC COCANHCHUC MTPOBOAHUKOB

Pemenue 3agau

Pacuér pa3BeTBIEHHBIX DNEKTPUUECKUX
uenei. [IpaBuna Kupxroga

Pemrenne 3agau

Pabota snexkTpuueckoro Toka. 3akoH
Hxoyns —Jlenna

MOMHOCTD 3JAEKTPUUYECKOTO TOKA.
TemnoBast MOIITHOCTh, BEIJICIIICMAs HA
pe3ucrope

Pemenue 3amau
Pemenue 3agau

O/1C n BHyTpEeHHEE CONPOTUBIICHNE
HCTOYHUKA TOKA

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0

127

128

129

130
131

132

133

134

135

136

137

138

139

140

141

3akon Oma 115 TOTHOM (3aMKHYTOM )
ANIEKTPHUYECKON TIeTTH

Pemenue 3agau

Konpaencarop B 1ienu moCTOSIHHOTO
TOKa

MomHocTh HCTOYHHUKA TOKA

KopoTtkoe 3ambikanue

Pemrenue 3amay o treme "IlocTOAHHBIHI
AJIEKTPUYECKUM TOK"

Pemrenue 3amau mo treme "IlocTOSHHBIHI
ANEKTpUYECKUI TOK"

O06o011eHne U cucTeMaTU3alus 3HaHUN
110 TeMe "[I0CTOSIHHBIN 2IEKTPUUECKUI

n

TOK

KonTponbhas pabota no teme
"TlocTOSIHHBIN ANEKTPUUECKUN TOK"

DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHBIX BEMIECTB. DIEKTPUUECKUI
TOK B MeTajiax. CBepXMpoOBOJIUMOCTh

DNEeKTPUYECKHUM TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
@apajnes s AIEKTPoIU3a

DneKkTpuyeckuil Tok B razax. [lmazma

DIJIEKTPUYECKUH TOK B BaKyyMe.
Bakyymnbie mpubopbl

DNEKTPUUECKUN TOK B
MOJIyIIPOBOIHUKAX

[TonmynpoBoAHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c82ba

https://m.edsoo.ru/ff0c84ae

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

142

143

144

145

146

147

148

149

DU3NYECKUN TPAKTUKYM 10 TEME
"3HaKOMCTBO ¢ 1TU(ppoBOI
nabopatopueit o pusuke. [Ipumeps
U3MepeHus: GU3NIECKUX BETHUUUH MPH
MIOMOIIY KOMITbIOTEPHBIX JATYUKOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yuyeHue NBMKEHU TeEla,
OpOLIEHHOTO TOPU30HTAIBHO"

Pu3HUECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH TIEPHOJIA
oOpallieHus: KOHUYEeCKOro MasiTHUKa OT
ero napameTpon"

PU3NUECKU IPAKTUKYM 110 TEME
"Cno)xeHue CUJl, HalpaBJICHHBIX MO/
yriom"

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue U3MEHEHMsI Beca Tena
IIPU €ro JBUKEHUH C yCKOpEeHUEM"

Du3HUECKU PAKTUKYM 110 TEME
"N3mepeHne macchl Tella METOJIOM
TUAPOCTATUYECKOTO B3BEIIMBAHUS"

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3MmepeHnue yienpHoro
COINPOTHUBIIEHUS IPOBOJIHUKOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yueHue NBUKEHUSI CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKHUHYTON Yepes
érkuii 010K"



150

151

152

153

154

155

156

157

158

DU3NYECKUN TPAKTUKYM 10 TEME
"U3mepenue kodddunreHTa TpeHus mno
BEITUYMHE yTI0BOr0 KO3pdUIueHTa
3aBucumoct Frp(N)"

Pu3HUECKU NPAKTUKYM 110 TEME
"M3yueHue 3aKoHa COXpaHECHUS
umnyJbca'

PU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporecca"

Du3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenune yaenbHON TEMT0EMKOCTH
TBepjoro Tena"

DuU3HUECKUN PAKTUKYM 110 TEME
"N3mepeHne yaenbHON TETIOThI
IU1aBJICHUs Jbjaa"

DuU3NYECKU TPAKTUKYM 110 TEME
"Pacnipenenenue pa3HOCTH
MOTEHIIUAJIOB (HATIPSDKEHUS) TIPU
MOCJI€I0BATENIbHOM COEIMHEHUH
KOHJIEHCaTOpOB"

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccaenoBanue CMEMIAHHOTO
COEIMHEHUS pEe3UCTOPOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"M3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa"

PesepubIiil ypok. O60011eHIE U



159

160

161

162

163

164

165

166

CUCTEMATH3aIMs 3HAHUH 110 TEME
"Kunematnka"

PesepBHelil ypok. O6o00IcHHE U
CHCTEMaTH3allKs 3HAHHH 110 TEME
"Iunamuka"

PesepBHelil ypok. O6001IeHNE U
cucreMatTu3anuda 3HAHUHU II0 TEME
"CraTtuka TBEp0ro Tena"

PesepBHelil ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"3aKOHBI COXPAHEHUS B MEXAHUKE"

PeseprubIil ypok. O6001eHNE 1
cucTeMaTH3alys 3HaHUH [0 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

PeseprubIil ypok. O6001eHue 1
CHCTEMAaTH3alMsl 3HAaHUI 110 TEME
"Tepmonunamuka. TernaoBbie
MaIlIMHBL"

PeseprubIiil ypok. O6001eHuE 1
CHCTEMaTH3alMs 3HAaHUH 110 TEMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble epexoan”

PesepubIiil ypok. O60011eHIE U
CHCTEMAaTH3alMsl 3HAHUH 10 TEME
"Onexkrpuueckoe nose"

PesepBHelil ypok. O600IeHHE U
cucreMatTu3anuda 3HAHUHU II0 TEME



167

168
169
170

OBIIEE KOJIMYECTBO YACOB I10

"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

PesepBHelil ypok. O6o00IcHHE U
cucTemMaTu3alus 3HaHUM 110 TeEMe 1
"Toku B pa3nIn4HbIX cpeaax”

Peseps. CrapToBas AMarHocTUKa
Wrorosas koHTpoJibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

170 11

I[TPOTPAMME

16



11 KUIACC

Ne
n/n

10

11

Tema ypoka

BzanMoeicTBre MOCTOSIHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarunutHoe none. ['unoreza Ammnepa

BekTop MarHuTHOW UHAYKIUH.
[IpuHuun cynepno3uum MarHuTHBIX
nosnei. JIMHUM MarHUTHOM UHIYKUIHUHU

MarsuTHOe I10JIe IMPOBOAHUKA C TOKOM.

OnbIT OpcTena

Cuna Amnepa, e€ HalpaBJIeHUE U
MOAYJTb

Pemenue 3amau

[IpumeneHne 3akoHa Amrepa.
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBlIeHHE U
MOAYJb. J[BHKEHUE 3apsSKEHHON
YacCTHULbl B OJTHOPOJHOM MarHMTHOM
noje

Pemenue 3amau
Pa6oTa cuel Jlopenna
Pemenue 3amau

MarauTHOe 10JIe B BEIECTBE.
®deppoMarHeTHKH, napa- u

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
U3YYeHHS

JJIeKTPOHHBbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c98fe

https://m.edsoo.ru/ff0c9ac0

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

12

13

14

15

16

17

18

19

20
21

22

23

24

25

JuaMarHeTuku

OcHOBHBIE CBOMCTBA
dbeppomarneTukoB. [Ipumenenue
dbeppoMarHeTUKoOB

Perrenne 3agad mo reme "MargutHoe
mose"

Pentenue 3anau mo teMe "MarautHoe
mone"

SIBneHue AnMeKTPOMAarHUTHON
MHIYKIUKU. [I0TOK BEKTOpa MarHUTHOM
WHIYKITAN

O/C nnaykuuu

3aK0H JIEKTPOMAarHUTHON MHTYKITUH
®dapanes

Buxpesoe anexrpuueckoe mnosie. Toku
dyxko

OJ1C MHAYKIMY B ABUKYIIUXCS
MPOBOJIHUKAX

Pemenue 3agag

IIpaBuno Jlenna

NunyktuBHOCTH. KaTymika
UHYKTUBHOCTH B LIEMH TOCTOSIHHOTO
TOKa

SBnenne camounaykuuu. IJ1C
CaMOUWHIYKITUN

3HepI‘I/I$I MAaramMTHOI'O ITOJIA KaTyIIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3amau

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ca600

26

27

28

29

30

31

32

33

34
35

36

37

O00011eHrEe U CUCTEMATU3ALNS 3HAHUN
o TeMe "DyekTpoauHaMuKa"

KonTtponsHas pabota o teme
"DnekTpoauHaMuka"

KonebarensHas cucrema. CBOOOIHEIE
konebanus. ['lapmonndeckue
KoeOanus

Kunematnueckoe u JUHAMHUYCCKOC
OIHCAHME KOJICOATEIbHBIX JIBMOKCHHU U

DHepreTuveckoe onucanue. BeiBo
JIUHAMHAYECKOT0 OITMCAHUS
TapMOHHMYECKHUX KOJIeOaHUN U3 UX
SHEPTeTHYECKOTO ¥ KHHEMATHYECKOTO
OITMCaHUs

Ammntyaa u gaza konebaHuit

[Tepuon u yactora konebanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOAHUH
MaTeMaTHYeCKOro MasTHHKA. [lepuon
CBOOOJHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHHUKa

3aryxatomue KojnebaHusl.
Brinyxnennsie koneOanus. Pezonanc

ABTOKOJIEOaHUSA
Pemenue 3agag

VYpoxk-koHpepenuus "MexaHuueckue
KOJIeOAHUs B MY3bIKQJIbHBIX
MHCTpyMeHTax"

O00011eHrEe U CUCTEMATU3ALINS 3HAHUI

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0caf06

38

39

40

41

42

43

44

45

46
47

48

49

o teMe "Mexannyeckue Kosiaeoanus"”

DNEKTPOMArHUTHEIE KOJICOAHMS.
KonebarenbHbIil KOHTYD

®opmyna Tomcona. CBsi3b aMILTATY b
3apsiia KOHJIEHCAaTopa ¢ aMILUIUTYA0U
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

3aKkoH COXpPaHCHUA DHCPIuu B
nacaJIbHOM KoJIeOATEIbHOM KOHTYpPEC

3aTyxarllye 3IeKTPOMAarHuTHbIE
Kosie0aHus. BeiHyX/1eHHBIE
3JICKTPOMArHUTHBIE KOJICOaHMs
IIepeMeHnnslit TOK. Pe3uctop u
KOH/ICHCATOp B LIENU [IEPEMEHHOTO
TOKa

Kary1ka HHIyKTUBHOCTH B LIENIU
IIEPEMEHHOT0 TOKa

3akoH Oma U1l 2JIEKTPUUYECKOM 1enn
MEPEMEHHOT0 TOKa

MomHOCTh IEPEMEHHOI0 TOKA.
AMITITUTYTHOE U IEHCTBYIOIIIEE
3HAYCHHUE CHUJIbI TOKA W HAIIPSHKCHUS
Pe3oHaHC B 3JIEKTPUUYECKON LIETIH
Penrenue 3anau

Wneansublif TpanchopmaTop.
IIpownsBoxacTBo, nepenaya u
noTpedIeHUE IEKTPUUECKON SHEPTUH
OKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

https://m.edsoo.ru/ff0ch820

https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

50
51

52

53

54
55

56

57

58

59

60

61

62

KynwsTypa ncnonszoBanus
3JICKTPOIHEPTUH B TTOBCEIHEBHOM
JKM3HU

Pemenue 3agag

Pemenue 3amau

O060011IeHNE U CUCTEMATHU3ALUs 3HAHUN

1o TeMe "DJIeKTPOMarHuTHbIC
Kosnebanus"

MexaHn4eCcKHe BOJIHBI.
XapakTepUCTUKA MEXAHUYECKUX BOJIH
CBoiicTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa
Wnodpassyk u yasrpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
Pentenue 3amau

DIIEKTPOMArHUTHBIE BOJTHBI.
H3nydeHue aneKTpOMarHuTHBIX BOJH
OHeprus AMEKTPOMATHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 3nE€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 31eKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY

[IpuHUHUIIBI pauOCBA3U U
TeneBueHus. Pagnonokamus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KaIoIIeH cpeipl

KonTtponsHas pabota o teme
"Konebanust u BoyiHbI"

https://m.edsoo.ru/ff0ccab4

https://m.edsoo.ru/ffOcccOc

https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

63

64

65

66

67

68

69

70

71

72

73

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpoCcTpaHEHHs CBETa

Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA
IPSIMOJIMHEMHOTO pacpoCTpaHEHUS
CBETa

Ortpaxenue csera. [lnockoe 3epkaio.
Coepuueckoe 3epkano

[Ipenominenue cBeta. AGCOIIOTHBIA U
OTHOCHUTEJIbHBIN [10Ka3aTelb
npenomiieHus. IlonHoe BHyTpeHHEe
orpaxkeHue. IIpenenbusii yromn
MIOJIHOTO BHYTPEHHETO OTPaXEHUS

Pemenne 3ai1ay Ha npUMEHEHUE
3aKOHOB OTPAKEHMSI U IIPEJTOMIICHUS
cBeTa

Xon nydeit B mpusme. Jlucniepeust
cBeta. CloXHBIN cocTaB OENIoro CBeTa.
IBer

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTHUYECKas CUJIa JTUH3BI

[Toctpoenue nzo0pa>keHuii B TMH3aX U

UX CUCTEMaXx. Y BEJIMUCHUE JIMH3EI

Pemenue 3a1au Ha MOCTpoOeHHE
U300paXKeHH, MOTy4aeMbIX C
IIOMOILIBIO JIMH3

I'ma3 kak onrudeckas cucTeMa

Pewenne 3anau. Ilpeneinst
IIPUMEHUMOCTH T€OMETPUYECKOMN

https://m.edsoo.ru/ff0cd4e0

https://m.edsoo.ru/ffOcd7f6

https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cd4e0
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74

75

76

77

78
79
80

81

82

83

84
85

86

87

88

89

OIITUKH

CKOpOCTh CBETA U METO/IbI €€
U3MEPEHHUS

Hucnepcus cBeta
WNurepdepenuus crera

KOFepCHTHLIC HCTOYHHUKU. Y CJIOBUSI
Ha6JHO,Z[eHI/I$I MakKCUMYMOB 1
MHWHHUMYMOB

Pentenue 3amau
[Ipumenenne naTephepeHIN
Judpakuus cBeta

Judpakiuonnas pemeérka. Y cioBue
HaOJIFO/ICHUS TIIABHBIX MAaKCHMYMOB

Pemenue 3amau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/ISaHI/IH CBCTa

Pemenue 3amau
CBeTOBbIC SBJIEHUS B IPUPOJIE

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUMN
o teme "Omnruka"

KonTtponsHas pabota o teme
«Onrtuka»

['paHuIlbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI
ANEKTPOAMHAMUKH U MIPUHIIHIT
OTHOCUTEITbHOCTH

[ToctynaTel cnenuaibHON TEOPUH

https://m.edsoo.ru/ff0ced22

https://m.edsoo.ru/ffOced22

https://m.edsoo.ru/ffOcf02e

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

90

91

92

93
94
95
96

97

98

99

100

101

OTHOCUTCIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
untepBall. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3amMezyieHHe BPEMEHU U COKpaIlleHUe
JUINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHULIbI

CBs13b MacChI C 3Hepr1/16171 " UMITYJIbCOM
pCHHTHBHCTCKOﬁ JacCTHIIbI. 3Hepr1/151
ITOKO

PaBHOBECHOE TEIIOBOE M3ITyUYCHHE
3akoH cMelieHns Buna

I'unotesa M. Ilnanka o kBaHTax.
doToHBI

DHeprus U UMIyJIbC GOTOHA

®oroaddext. OnbiTet A. I'. Cronerona.

3akonsb! porodddexra

YpaBHeHue DUHIITEHA 115
dororddekra. "Kpacnas rpanumna"

doroapdekra

Jasnenne ceera. OnbiThl I1. H.
JleOeneBa

BoHOBEIE CBOMCTBA YaCTHII

Bounnsl ne bpoiina. /lnvaa BosHBIL 1e
Bpoiins u pazmepst obnactu
JIOKAJIU3alUU JBIKYIICHCS YaCTHULIbI

https://m.edsoo.ru/ff0cfad42

https://m.edsoo.ru/ffOcfc68

https://m.edsoo.ru/ffOcfel6

https://m.edsoo.ru/ffOcffc4

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

102

103

104

105
106

107

108

109

110

111

112

113

114

115

KopmyckynsipHO-BOJIHOBOU Iyalin3m
Judpakius 37eKTPOHOB HA
KpHUCTaJIax

Crnenuduka u3MepeHud B MUKPOMHUPE.
CooTHoIIEHNS HEONPEAEIEHHOCTEN
Ieitzenbepra

Pemenue rpaduueckux 3agau
Pewenne pacy€THbIX 3a1a4
Kontponbhas pabota no temam:
"KopmyckynsipHO-BOIHOBOU qyayn3m"
OMBITHI 1O UCCIIEIOBAHUIO CTPOEHUS
atoma. [Inanerapnast Mmozgens aToma
Pezepdopna

[Toctynater bopa

Buasl cniektpoB. CrieKTp ypoBHEM
SHEPTrHH aTOMa BOJAOpOAA
CroHTaHHOE U BBIHYKJIEHHOE
U3ITy4YeHHUE CBETA

Jlazep

Hyxnonnas monens siapa I'eitzenOepra-
WBaneHko. 3aps U MacCoOBOE YUCIIO
anpa. M3otonsl. PannoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacmaja.
CBolicTBa MOHU3UPYIOIIETO U3TYyUCHHUS.
BinsHMe paguoakTUBHOCTH Ha KUBbIE
opranusmsl. Jlosumerpus

DHeprusi CBsSI3u HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jedekt Maccer sapa.

https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0d0afa

https://m.edsoo.ru/ff0dOafa

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

116

117

118

119

120

121

122

SnepHeie peakiuu. AnepHbie
peaktopsl. [IpobGaemsbl yripaBiasieMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHUS
SIIEPHOM SHEPrEeTUKH

MeTobl perucTpanuy 1 UCCIeI0BaHUS
3JIEMEHTapHBIX YaCTHII.
@OyHaaMeHTalbHbIE B3aUMOJICHCTBUS.
BaproHsbl, ME30HBI U JIEITOHBI.
[IpencraBnenune o CtangapTHOM
Mozenu. KBapk-TiarooHHas Moaeib
aipOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquacTBO prsnueckoi
KapTHUHBI MUPA

OTansl Pa3BUTHUA aCTPOHOMMUHU.
3HadecHUE ACTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (PUBHKH JJIS
0OBSICHEHUS IPUPOIBI KOCMHYECKUX
00BbeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIIeJOBaHUHN

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
paznoTesecKoIbl, BHEaTMOCchepHas
ACTPOHOMHS

Bup 3sé3nnoro neda. Co3Be3nus,
HpKI/Ie 3Bé3IlI)I, IIJIaHETHI, UX BUIUMOC
IBIDKEHHE

Conueunas cucrema. CoHIIE.



CosHeuHas akTUBHOCTE. MICTOYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/bI, X OCHOBHEBIE
123 XapakTepucTuku. luarpamma

"CIIEeKTpaIbHBIN KJIACC — CBETUMOCTH"
124 3Be3/1bI TIIABHOM MOCIEI0BATEILHOCTH
BryTpenHee ctpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABICHHS O
MPOUCXOXKACHUU U 3BotoIuu ConHIa
1 3BE3J1. DTanbl JKU3HU 3BE3]

125

Muneunsiii [IyTe — Hama I'anakTuka.
126 Tunel ranakTuk. YEpHBIC TBIPHI B SApax
raJlakTUK

Bcenennas. Pacimmpenne BeeneHHoi.
127 3akon Xa66ma. Teopus bombioro
B3pbIBA. PenMKTOBOE M3ITyUeHNE

128 MacmtabHas cTpykTypa BeenenHoit.
Meraranaktuka

129 Hepeménnsie mpobieMbl aCTpOHOMUHT

Pu3HUeCKU IPAKTUKYM I10 TEME
130 "HccnenoBaHre MarHUTHOTO IT0JIST
MMOCTOSTHHBIX MarHuTOB"

Du3HUECKUN IIPAKTUKYM 110 TEME

131 "OmnpeneneHrne MarHUTHOW WHIYKITUN
noJist 3emin"
DuU3nYECKU IPAKTUKYM I10 TEME

132 "UccnenoBanue sIBICHAS
ANIEKTPOMATHUTHON UHAYKIUNU"



133

134

135

136

137

138

139

140

DuU3NYECKUN TPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS
camounaykiun" win "COopka Moaenu
3JIEKTPOMAarHUTHOIO reHeparopa’

Pu3nUeCKU IPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
KOJICOaHWI HUTSHOTO M MPYKUHHOTO
MasTHHUKOB"

Pu3HUeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3zoBanme SHEPTUU B
MPY>KMHHOM MasiTHUKe"

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepe3 Mocie0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
i "UccnenoBanue paboThI
MCTOYHHUKOB CBETA B LIENIN
MepEMEHHOT0 ToKa"

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapamMeTpoB 3ByKOBOM
BOJIHBI"

PuU3HYECKU IPAKTUKYM I10 TEME
"M3Mepenune nokazaresns npeaoMIICHUs
crekna”

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaronux JuH3"

DU3nYECKUl IPAKTUKYM 10 TEME
"HabOmronenue nudpakmmu,
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uHTEephEpPEHITNN U TIOJIApU3aIiK cBeTa"

Du3HYECKU IPAKTUKYM 110 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUN
PEIATUBUCTCKUX YacTHIl (TI0 1
doTorpadusiM TPEKOB 3apSKEHHBIX

YaCTHUIl B MArHUTHOM T110J1¢)"

Du3HYECKU IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lnanka Ha 1
ocHoBe uccienoBanus Gororpdexra"

Du3NUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa BOAOPOAA U 1
JIpyrux ra3os"

DuU3NYECKUN MPAKTUKYM 110 TEME
"HccnenoBanue paaroakTUBHOTO (OHA 1
C UCIOJIb30BAaHUEM J03UMeTpa"

Pu3HUeCKU IPAKTUKYM I10 TEME
"Habmronenus 38634400 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN 11 ONIpEACTICHUS
[IOJIOKEHHU HEOSCHBIX OOBEKTOB Ha 1
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro nojaymapus u
spkue 38E3161" win "HaOmroaeHus B
teseckon JIyHbl, JIaHEeT, TYMAHHOCTEN
U 3BE3THBIX CKOIUICHUN"

O0001IEHUE U CUCTEMATU3ALIMS

3HaHui. Ponb Gpu3uku u acTpoHOMHH B 1
9KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
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COITMATbHOM U ATHYECKOH chepax
NeSITeIbHOCTH YeJIOBEKa

O06o0011eHne U CUCTeMAaTU3aI
3HaHUl. Poiib u MecTo pu3uku u
aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTHHE MHUpa

O06o01IeHre U CHCTeMAaTH3aIINS
3Hanuil. Pons ¢pusudeckoil Teopun B
(hOpMUPOBAHUY TIPEICTABICHHUI O
buznyeckoil kKapTuHe MUpPaA, MECTO
(bU3HYECKON KapTHHBI MUpa B 001IEM
PSATy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC
O00011eHne U cCUCTEMATU3AIINS 3HAHUN
o teme "Kunemaruka"

O0o01IeHre U cHCTeMaTH3alus 3HaHU!
o TeMe "Kunematuka"

O06o01eHre 1 cucTeMaTr3alus 3HaHUHA
o Teme "Jlunamuka"

O00011eHre U CUCTEMATU3AIINS 3HAHUHN
o Teme "CraTuka TBepa0ro Tena'

O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN
1o TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

O06o0011eHre U crucTeMaTu3alus 3HaHu !
1o Teme "OCHOBBI MOJIEKYJIIPHO-
KHHETH4eCcKoU Teopun"

O060011IeHNE U CUCTEMATU3AIUS 3HAHUN
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o teMe "Tepmoauuamuka. TeroBsie
ManIuHe!"

O0o01IeHre U cuCTeMaTU3alus 3HaHU!
1o TemMe "ArperaTHbie COCTOSTHHSI
BeulecTBa. PazoBble epexoabl”

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
no Teme "DiekTpuueckoe mnoie"

O000111eHrEe U CUCTEMATU3ALINS 3HAHUN
1o TeMe "[1oCTOSHHBIN 27EKTpUUECKUI

"

TOK

O06o01enre u cucTeMaTru3aus 3HaHU
o TeMe "Toku B pa3nuyHbIX cpeaax”

OO0001IEHUE U CUCTEMATU3ALIMS 3HAHUN
o teme "MaruutHoe mose"

PesepBHbIii ypok. O6001IeHNE T
CHCTEMATH3aLMs 3HAHUH 110 TEME
"JneKTpoMarHuTHas MHAYKIus"

Peseprubiil ypok. O6001IeHNE U
CUCTEMATH3AIK 3HAHUH 10 TEME
"Mexanndeckue KoineOanusg"

PesepBHbIif ypok. O6001IeHIE 1
cCUCTeMaTH3alusl 3HaHHUH 110 TeMe
"DneKTpOMarHUTHbBIE KoNeOaHus "
PesepBHeIit ypok. O600IICHHE 1
CUCTeMAaTH3AIMsI 3HAHHUH 110 TeMe
"MexaHU4YeCKHE U DJIEKTPOMArHUTHbBIE
BOJIHBI"

PesepBHelil ypok. O6001IeHNE 1
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CUCTEMATHU3AINA 3HAHUH 10 TEME
"Onruka"

PesepBHslil ypok. O6001IeHNHE U

cCUcreMartmni3aimia 3HaHI/II>’I 10 TCMC
"OcnoBer CTO"

PesepBHelil ypok. O600111eHNE U
CUCTeMAaTH3AIHsI 3HAHH 110 TeMe
"KopmyckynsipHO-BOTHOBOM Jyayiu3m"

PesepBHelil ypok. O600111eHNE U
CUCTeMaTH3aIMsl 3HAaHUH 110 TeMe
"®duzuka aroma"

PesepBHbIif ypok. O6001ICHNE T
CHCTEMAaTH3alMsl 3HAaHUH 110 TEME
"®u3nKa aTOMHOTO si/ipa U
3JI€MEHTapHBIX YaCTHIL"

Htorosast KOHTpoJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

®usuka.10-11 xmaccel.(1-51), I'.SI.Msakumes, A.3.CuHsIKOB

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

Metonnueckue marepuainsl. Puznka. YriayOneHHbl yposens. [llatanuna M. .

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET
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