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MNOACHUTEJIBHASA 3AIIMCKA

IIporpamma mo ¢u3uke Ha ypoBHE CpeiHero oomero oOpa3oBaHHMs pa3paboTaHa Ha
OCHOBE TIOJIOKEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOHW 00pa3oBaTelbHOM
nporpammebl, mpencraBieHHbix B @I'OC COO, a takke ¢ y4érom QenepaibHON padoueit
nporpaMMbl BocnuTanuss M Konnenuuu mnpenonaBaHus ydeOHoro mnpeamera «dusuka» B
oOpasoBarenbHbIX opraHu3anusax Poccuiickorr  ®enmepanuu, peaau3ylOIMHUX OCHOBHBIE
o0pazoBaTebHbIE IPOrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00s3aTeNbHOE MNPEIMETHOE COAEp)KaHue,
YCTaHABIMBAaET PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh WM3YYEHHMS] TEM M pa3JlieloB y4eOHOTro
mnpeaMera ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAacTHBIX ocoOeHHocTed oOywarommxcs. IIporpamma mno  ¢usuke paér
IIPEJCTaBICHUE O ILIEJAX, COAEPIKAaHUM, OOIIeH cTpaTernu OO0y4eHHUs, BOCIIMTAHUS U Pa3BUTHUS
o0yyJaromuxcs cpeJcTBaMu ydeOHoro npeamera «Pu3nkay Ha yriryoJEHHOM YpOBHE.

W3yuenne kypca (QU3NKK YrIyOJEHHOTO YPOBHS IO3BOJISIET PEAIM30BaTh 3a7a4yM
npodeccnoHanbHOM OpPHEHTAllMU, HANpaBJICHO Ha CO3JAaHME YCJIOBUHM IS MPOSIBICHUS CBOUX
UHTEJJIEKTYaJIbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM 00ydYarolUMcs, KOTOpbIE
HEOOXOAUMBI JJIi NPOJOJDKEHUs 00pa3oBaHMS B  OpraHu3alsaxX MHpogecCHOHaTIBHOIO
00pa3oBaHMs 110 Pa3IUYHBIM (PU3UKO-TEXHUUECKUM U WH)XEHEPHBIM CHELUaTbHOCTSM.

B mporpamme mo Qu3MKe ONMpenensioTcsl IUIAaHUpPYEeMble PE3yJIbTaThl OCBOSHHS Kypca
¢u3nKn Ha YpOBHE CpeaHero o0mero o0pa3oBaHUSA: JIMYHOCTHBIC, MeETalpeIMEeTHbIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHe). HayuHO-MeTo10710rHuecKkoi OCHOBOM JUIsl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlpeAMETHBIM M NPEAMETHBIM pe3yibTaTaM OOydarolIuXcs,
OCBOMBILIUX MPOrpaMMy M0 (PHU3UKE Ha YPOBHE CpeHero odiero o0pa3oBaHus Ha yriayOnéHHOM
YPOBHE, ABJIIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

[Iporpamma no (usnke BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOSHHS Kypca (U3MKHA Ha YIIIYyOJNEHHOM YPOBHE, B TOM
quClie IPEIMETHBIE Pe3YJIbTaThl 10 ToAaM 00y4YeHHUS,;

cojiepkanue yueoHoro npeamera «dusnka» 1o rogam ooydeHus.

[IporpamMa mo Qu3nke HMEeT NPUMEPHBIM XapakTep M MOXKET OBbITh HCIIOJIb30BaHA
YUUTETSAMH (PU3HMKH [T COCTABIICHUS] CBOMX PA0OYHX MPOTrPAMM.

[Iporpamma 1O (U3MKE HE CKOBBIBAET TBOPYECKYIO HMHHMIMATHBY YUHUTENEH H
MPEOCTABISAET BO3MOXKHOCTU JUIS pealu3alld pPa3IMYHbIX METOJUYECKHUX IOAXO0JI0B K
npenojaBaHuio (GU3MKKM Ha YriayOlIEHHOM YpOBHE IpPH YCIOBHM COXpPaHEHUS 00s3aTeNbHOU
4acTH COJEpKaHus Kypcea.

du3nka Kak Hayka o HauboJiee O0IMX 3aKOHAX MPUPOIbI, BBICTYIIAs B Ka4eCTBE Y4eOHOTro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HAaHUI 00 OKpYXaroleM MHpe.
HIkonpHBI Kypc (U3MKH — CHCTEMOOOpA3YIOMIMKA JJIsi €CTEeCTBEHHO-HAYYHBIX Yy4eOHBIX
IIPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MIPOLIECCOB U SIBJICHUI, N3y4aeMbIX
XuMHen, Ouonoruel, ¢uznueckoil reorpadueil U actpoHomuei. Mcrnonb3oBaHue U aKTUBHOE
npUMEHeHHe (U3UYECKUX 3HAHUM ONpeAesusio XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJTYYEHHUS HOBBIX
MaTepuajoB C 3aJaHHbIMU cBoWcTBaMu. M3ydeHue (QU3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydaromerocs, B (OpPMHpPOBAHUE
YMEHUI IPUMEHATh HAyYHBIH METO/1 TO3HAHUS PU BHIIOJHEHUU UMU Y4eOHBIX HCCIIEOBAaHUI.
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B ocHoBy kypca pu3uku Ha ypOBHE CpEIHEr0 OOIIeT0 0Opa30BaHUs MOJIOKEH P HICH,
KOTOpPbIE MOKHO pacCMaTPUBATh KaK MPHUHIIUIIBI €r0 MOCTPOCHHUS.

Hoen yenocmnocmu. B cooTBETCTBUU C HEH KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCeX pa3fesioB (pU3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, TaK H
COBPEMEHHOM (DPU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBHUM C HEW MaTepuayl Kypca (PU3MKH OOBEAMHEH
BOKpYT (GU3HYECKUX Teopuid. Bemymmum B Kypce sBisieTcs GOpMUPOBAHHE MPEACTABICHHUM O
CTPYKTYPHBIX YPOBHSAX MaTE€pHH, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuszanys IpeanoaraeT UCIoJIb30BaHUE T'YMAHUTApHOIO
noTeHIuana (u3NIecKoil HayKH, OCMBICIICHUE CBSI3U pa3BUTHs (M3UKU C pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHIECKUMH MPOOIIEMaMH.

Hoea npuknaonou nanpagnennocmu. Kypc ¢Gusukun  yriayOn€HHOTO — YpOBHs
MpeIoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKHX MPUIIOKEHHIM
M3Y4YEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOLIUX MPEACTABICHUM
U COBPEMEHHBIE TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs MOCPEACTBOM BBEJIEHHUS DIIEMEHTOB COJACpKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKH U TEXHOJOTHH, a TaKkke 00CYXIeHUs MPOoOJIeM pallMOHAIBHOTO IPUPOIOTIONH30BAHUS U
9KOJIOTHUYECKOl 0e30MacHOCTH.

OcBoenne cofiep)aHus MPOTPaMMBbI 10 (PU3HKe JOHKHO OBITH MOCTPOCHO Ha MPUHIIMIIAX
CHCTEMHO-/IeATEIbHOCTHOTO NoAxoAa. Jlist pu3mku peanuzamust STHX NPUHIMUIIOB Oa3upyercs Ha
HCIOJIb30BAaHUU CAMOCTOSATEIBHOIO AKCIHEPUMEHTa KaK MOCTOSIHHO JeHCTByoIero ¢akropa
yueOHoro mpouecca. g yrimyOnE€HHOrO ypOBHS — OTO CHCTEMa CaMOCTOSITEILHOTO
YUEHUYECKOTO JKCIEPUMEHTA, BKIIOUAIONIET0 (pPOHTATbHBIE YYCHHUYECKHUE OMBITHI MPH
M3YYeHHH HOBOTO MaTepuaina, JabopatopHble paboTel W paboThl mpakTukyma. llpu sTom
BO3MOJKHBI JIBa crioco0a peanu3anuu GU3NYeckoro rnpaktukyma. B nmepBom ciiydae npakTHKyM
npoBoxuTcst mu60 B koHne 10 m 11 kimaccoB, MO0 TOCHE MEPBOrO M BTOPOTO TONYTOIUN B
KKIOM U3 3TUX KiaccoB. BTopoil crmoco® — 3To uHTerpamusi paboT MpakTUKyMa B CHCTEMY
1abopaToOpHBIX paboOT, KOTOPbIE MPOBOAATCA B Mpoliecce U3ydeHus pasnaena (temsl). [Ipu stom
o paboTaMu MPAKTHKyMa MOHUMAETCS CAMOCTOSITENILHOE HCCIIEI0OBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOIAaroBO HHCTPYKIIUH.

B nmporpamme no ¢usuke cucreMa yueHHMYECKOTO SKCIIEPUMEHTA, J1a00paTOpHBIX paboT U
MpaKTUKyMa TIPEICTaBlIeHa €MHBIM MepedyHeM. BrIOOp TeMaTHKu IJis1 9THUX BUJAOB YUYEHUUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHKAMH OOpa3oBaTENbHOTO MpoIlecca MCXOIs U3
OCOOCHHOCTEH MOYpPOYHOTO IUJIAHUPOBAaHUS U OCHalleHus kabuHera Qusuku. [Ipu sToM
oOecrieunBaeTcsl OBJaJeHHE OOYUYAIOMIMMHUCS YMEHHSMH HPOBOJUTH MpPSIMbIE W KOCBEHHBIC
W3MEpEHUs, UCCIICJIOBAHUS 3aBHCUMOCTEH (PU3NYECKUX BEIMYUH U IOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME yAenseTcs pelIeHUI0 PACYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom
JUISL pacy€THBIX 3a/lay NPUOPUTETOM SIBJISIOTCA 3a/1aud C SIBHO 3aJJaHHOM M HESIBHO 3a/laHHOM
(bu3nyuecKoil MOJIesbI0, MO3BOJISIONINE MPUMEHSITh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszzesia Kypca, TaK U MHTErpUpys NPUMEHEHUE 3HAHUU U3 pa3HbIX paznenoB. [
KAueCTBEHHBIX 3aJauy IPUOPUTETOM SBISAIOTCA 3a/JaHUd Ha O0O0bSICHEHUE/TIpe/icKa3aHue
npoTekanus (GU3NYECKUX SIBICHUI W MPOIIECCOB B OKPYXKAIOUIEH *KU3HHU, TpeOyromire BbIOopa
(bu3nuecKoil MoJenu Al CUTYyallui MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
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B coorBerctBunm ¢ TtpeboBaHusmMu PDPI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0ecreyeHno yuyeObHOro mnpouecca Kypc (U3MKU yriyOJEHHOrO YpOBHS HAa YPOBHE CPEIHETO
obmiero o0pazoBaHMs JODKEH HM3ydaTbCs B YCJIOBUSAX IMpeIMETHOro kabuHera. B kaOunere
(GU3MKN TOIKHO OBITh HEOOXO0UMOE JTA00PATOPHOE 00OPYAOBAHUE IS BHITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe Mo (pu3MKe Yy4eHHYECKHUX OMBITOB, JTA0OPATOPHBIX pabOT M paboOT MpaKTHUKyMa, a
TaKXe JeMOHCTPAllMOHHOE 000py10BaHHE.

JleMOHCTpallMOHHOE 000pyaOBaHHE (QOPMHUPYETCSI B COOTBETCTBUM C IPUHIIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 0OECeYrBaeT IMOCTaHOBKY MEPEYUCICHHBIX B IMpOrpaMMe Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMil JUIs HCCIIEAOBAHMS M3y4aeMbIX SIBICHUH M IPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUM.

JlaGopaTtopHoe 00OpyZOBaHUE Al YYCHHMUYECKHX IMPAaKTHYeCKHX pabor (opmupyercs B
BUJIE TEMAaTHYECKUX KOMILJIEKTOB M oOOecledyrBaeTcsi B pacyére OJHOrO0 KOMIUIEKTa Ha ABYX
oOyuaromuxcsa. Temaruyeckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYAOBAaHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IM(PPOBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE U(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3Yy4€HUs (PU3HKHU B 00111eM 00pa30BaHUU SIBIISIFOTCS:

(bopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIINXCS K HAYYHOMY U3YUYEHHIO ITPUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUI O HAayyHOM MeEToJle IMO3HaHHMA U  (QOpMUpOBaHUE
HCCIIEI0BATEIbCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa WM3Y4EHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(bopMHpoBaHUE YMEHHMH OOBSICHATH SIBIEHUS C MCIOJIb30BaHHEM (U3NYECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU JUIsL Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;

pa3BUTHE TMPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymed npodeccuoHanbHON
NeSTEeNbHOCTH, CBSI3aHHBIX C (U3UKOW, MOArOTOBKAa K JajbHeWIIeMy OOY4YEeHHI0 B 3TOM
HalpaBJICHUU.

JlocTiKeHHe 3THX Iiefeil o0ecreynBaeTcsl pelieHueM CIEeAYIOIUX 3a1ad B IpoLecce
M3Y4YeHHS Kypca (GU3UKM HA YPOBHE CPETHETO OOIIero 0Opa3oBaHus:

puoOpeTeHne CHCTeMBbl 3HaHMKM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIIOYAs MEXAHUKY, MOJEKYISIPHYIO (DU3HUKY, JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMHpOBaHHE YMEHUI NPUMEHSTh TEOPETUUYECKHE 3HAHUS I 00BbACHEHUs (PU3MUECKUX
SIBJICHUI B IPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUH B TOBCETHEBHOM JKNU3HU;

OCBOCHHE CITOCOOOB PELICHHsI PA3IMYHBIX 3374 C SIBHO 3aJlaHHON (hPU3NYECKON MOJETBIO,
3aja4, MOAPa3yMEBAIOLINX CaMOCTOSTEIBHOE CO3/aHue (u3nueckol MoJenu, aJeKBaTHON
YCIIOBHSIM 33J1a4M, B TOM YHCJIE 3aJja4 MHKEHEPHOI'O XapaKTepa,

MOHMMaHHe (PU3NYECKHX OCHOB M IPHUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOHCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOUIYIO CPENY;

OBJIAJICHME METOJAMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS U MPOBEACHUS (U3HYECKUX
9KCIIEPUMEHTOB, aHajlu3a W HMHTEepIpeTauuu HHQPOpMALUH, ONPEICNICHUsS JOCTOBEPHOCTH
MIOJIyYEHHOT'0 pe3ysbTara;

CO3JlaHME YCIOBMH Ul pa3BUTHS YMEHMH MPOEKTHO-HCCIIEN0BATEIbCKONW, TBOPUECKOM
JESITENIbHOCTH;
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pa3BuTHE UHTEpPEca K chepam nmpodhecCUOHATBHOM IeITeTbHOCTH, CBA3aHHOU ¢ (DU3UKOM.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO yrinyOnéHHbI YpOBEeHb H3y4YEHHUs
yueOHoro mpeamera «®Pu3nMka» Ha YypOBHE cpeaHero oOmiero oOpa3oBaHHs BbIOMpaeTcs
00y4aromuMuCs, TUIAHUPYIOIMMH TPOJOJDKEHHE 00pa3oBaHUs IO CHEIHATBHOCTIM (U3HUKO-
TEXHUYECKOTO TPOUIISL.

Ha nzyuenune pusuku (yriyOn€HHBIM YPOBEHB) HAa YPOBHE CPEAHETO 00IIEero oOpa3oBaHus
orBoautcs 340 gacos: B 10 kitacce — 170 gacoB (5 wacoB B Heneno), B 11 kmacce — 170 wacoB (5
4acoB B HEJIEIIO).

IIpenyiaraemslii B mporpamMmme no (usuke nepeyeHsb Ja00paTOPHBIX U MPAKTHUECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIENaeT BHIOOP MPOBENEHHS JIAOOPATOPHBIX pPabOT
OTIBITOB C Y4ETOM MHIAUBUAYAIBHBIX OCOOEHHOCTEN 00yYaroIMXCsl.
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COJAEPKAHUE OBYYEHUSA
10 KJIACC

Pasznen 1. Hayunblii MeTO] MO3HAHNUS NPUPOABI.

dusnka — GyHIaMEHTAIbHAS Hayka O mpupoje. HaydHblii METON MO3HAHHWS U METOJbBI
nccaeaoBaHus GU3NUECKUX SIBJICHUM.

DKCIepUMEHT U TEOpHs B Mpoliecce Mo3HaHus Mpupoabl. HalmroaeHne u SKCepuMeHT B
¢busuke.

CrnocoObl n3MepeHus: PU3NYECKUX BEIUYMH (aHAJIOTOBBIE M IHU(POBHIE M3MEPUTEIBHBIC
MPUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[TorpemHocT n3MepeHuit GU3NICCKUX BETUIHH (a0COIIOTHAS. U OTHOCUTEIIbHAS).

MonenupoBanue (HpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJIO, MACAIbHAS JKUJIKOCTh, HICAIbHBIN Ta3, TOUeYHbIN 3apsa). [ unore3a. dusnueckuii
3aKOH, TPaHUIIbI €T0 MPUMEHUMOCTU. Du3nueckas TeOpusi.

Pome u mecto ¢uzuku B (GOpPMHPOBAHMU COBPEMEHHOM HAy4YHOH KapTHHBI MHUpa, B
MPAKTUYECKOU JeATETLHOCTH JIIOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomaul, npaKmuKym.

N3mepenne cuibl TOKAa W HANpsDKEHUS B LENH IOCTOSHHOIO TOKa HPU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB.

3nakoMcTBO ¢ nudpoBoil maboparopueit no ¢usuke. Ilpumepsr u3mMepeHust GUINIECKUX
BEJIMYUH TIPU MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBuKeHHE. OTHOCUTEIBHOCTh MeEXaHU4ecKoro JBmkeHus. Cucrema
OTCY€Ta.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKIMH Ha OCH CHUCTEMBI KOOpAWHAT.
Tpaektopus.

[lepemenienne, CKOpPOCTh (CpelHSAs CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MarepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHat. CloKeHHE MepeMEeleHud 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTh KOOPAWHAT,
CKOPOCTH, YCKOPEHHS ¥ MIyTH MaTEPHUATHHOM TOYKH OT BPEMEHH M UX TpaduKu.

CBoOogHOe majmeHue. YCKopeHue CBOOOAHOro majeHus. JIBumkeHue Tena, OpOIIEHHOTO
NOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MAaTEpUATIbHON TOUKH
OT BPEMEHH U UX TPaPUKH.

KpusonuHeliHoe nBuxkeHue. JBUKEHUE MaTEPUAIIBHOW TOYKHU 110 OKPYKHOCTH. YTIIOBas U
nuHeWHas ckopocTh. Ilepwon m wacrtora oOpamieHus. lleHTpocTpemuTenbHoe (HOPMaIBHOE),
KacaTrenbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHNE MaTepHaIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: CHUIOMETP, IBUKEHUE
CHApsIOB, LICTIHBIE, IIeCTepEHYAThIC U peMEHHBIC MTepelaun, CKOPOCTHBIC TU(THI.

Jemoncmpayuu.

Mopenb cucteMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHUK JABUKCHUSI.

CrocoOsI cciieqOBaHUs IBUKEHUI.

NnnrocTpanus npeneasHoro nepexoaa 1 U3MEpeHue MrHOBEHHOW CKOPOCTH.
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[IpeoOpazoBanme NBHKEHHI C UCTIOIB30BAHMEM MEXaHU3MOB.

ITagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nrkeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

HanpaBnienue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpa3zoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUI, CKOPOCTEHW NBUKEHUSI OJTHOTO M TOTO K€ TeJla B Pa3HbIX
cucTemMax OTCU€ra.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

N3y4yeHne HepaBHOMEPHOIO ABUKEHHUS C LIENIBIO ONIPEIEIIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHUss TMpU NPSMOJMHEHHOM paBHOYCKOPEHHOM JIBUJKEHUHU 110
HAaKJIOHHOM IIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHusi CBOOOAHOTO MajieHus (PEeKOMEHA0BaHO UCTIOIb30BaHUE ITUPPOBOI
nabopaTopun).

W3yuenne nBMXEHUS Teja, OPOIIEHHOTO TOpU30HTANBHO. [IpoBepka rumores3sl 0 mpsaMoit
MIPOIOPLIMOHAIBHON 3aBUCMMOCTH MEXy JAIbHOCTHIO MOJIETA U HAYaJIbHOM CKOPOCTHIO Tea.

N3ydeHnue ABMKEHUS Tela [0 OKPYKHOCTH € TIOCTOSTHHOW IO MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH TMepHoja OOpallleHHs KOHHYECKOTO MasTHHKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[Tepsrlii 3akoH HptoToHa. MHepuuanbHbie cuctemMbl OTCYETA. [[pUHIKMI OTHOCUTENBHOCTH
lanunes. HeunepuuanbHble ccTeMbl OTCU€Ta (ONpeieieHre, TPUMEpHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu Cui.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MarepUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh T'PAaBUTAIIMOHHON U MHEPTHOM MacChl.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOTO TMAJE€HHUsI OT BBICOTHl Haj
MOBEPXHOCTHIO IUJIAHETHI U OT Treorpaduyeckoil MmupoThl. JBKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, nBrkyIerocs ¢ ycKOpeHHEM.

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHMS CKOJIBXEHMS M CHJIA TpPEHHUS IOKOS.
Kosddunuent tpenus. Cuiia conpoTUBIEHUS NMPU ABMKEHUU Tella B JKUIKOCTH WJIM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOIO ABHXKEHUS.

HaBnenue. 'mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHuueckue yCTpOCTBA U TEXHOJOTMYECKHE MPOLECChl: MOIIIMIHUKN, JBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habmtoienue nBr>xeHus Tell B MHEPLUUAIbHBIX U HEMHEPLUATbHBIX CUCTEMAaX OTCUETA.

[IpuHIMIT OTHOCUTETBHOCTH.

Kauenne nByx UMIMHIPOB WIM IIAPOB Pa3HOM MAacCChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMAIbHOW CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHUCTBYIOIIECH MPUIIOKEHHBIX K TEJTy CHJI C IPOU3BEIEHUEM MacChl Tela
Ha €ro YCKOpEHHE B MHEPLIUATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIKX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepenne macc no B3auMOAEHCTBUIO.

HesecomocTs.
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Bec tena npu yCKOpEHHOM NOIBEME U MTAJICHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeot, npakmuKym.

W3mepenue paBHOACHCTBYIONIEH CHIT ITPH ABM>KEHUH OpycKa M0 HAKJIOHHOW TTIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHHM MABW)KEHHUS Opycka IO HAKJIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IIPY)KUHE U PE3HMHOBOM
oOpasie, OT ux AeGopMarium.

N3ydeHnue nBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

N3mepenne kodddunmenTa TpeHUs M0 BEIUYHHE YIIIOBOTO KO3(PPUIIMEHTA 3aBUCHMOCTH
Fip(N).

HccnenoBanue nBWXKeHUS Opycka MO HAKJIOHHOW TIUIOCKOCTH C  TEPEMEHHBIM
KO3 PHUIHEHTOM TPEHHUS.

N3ydeHnne nBuKEHUs Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynaTenbHoe U BpamiateabHOE ABUKEHHUE TBEPIOTO Tena.
MOMEHT CHIIBI OTHOCUTENIBHO OcH BpamieHus. Ilneuo cunbl. CriokeHne Cuil, NPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TspkecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO TENA.

YcToliunBoe, HEYyCTOMUNBOE, O€3pa3TNIHOE paBHOBECHE.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECChl: KPOHIUTEWH, CTPOUTENbHBIN
KpaH, peméryaTbie KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomeot, npakmuKym.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CHII YIPYTOCTH.

N3yuenue ycTOMYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO MJIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuke.

NMnynsc MaTepualbHONM TOYKHM, CUCTEMBl MATEPHUANBHBIX TOYEK. L[eHTp macc cuctemsl
MarepualbHbIX ToOUeK. Teopema 0 ABMKEHNHN LIEHTpa Macc.

HMnynbe cuilbl 1 N3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT ummylbca MaTepuaibHOM TOYKU. IIpencraBiieHHEe O COXpaHEHMHM MOMEHTA
HMITYJIbCA B UEHTPAIbHBIX MOJISX.

PaGorta cuibpl Ha ManoM M Ha KOHEYHOM IMepeMelleHuu. ['paduueckoe npeacraBicHHe
paboThI CUITBL.

MOWHOCTE CHIIBIL.

Kunernueckass sHeprusi marepuaibHON Touku. Teopema 00 M3MEHEHUH KUHETHYECKOM
SHEPIUH MATEPUAIBbHON TOUYKH.

[loTeHuumanbHple U HeMOTEHUUANbHbIE cuibl. [loTeHunanbHas sHeprus. [loreHunanbHas
SHEprus ynpyro aedopmupoBaHHON HpykuHbI. [loTeHnManbHas SHEprus Teaa B OAHOPOJHOM
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rpaBUTaluOHHOM ToJie. [loTeHnnansHas YHEprus Tella B TPaBUTAIMOHHOM IOJIE OJTHOPOTHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTh. TpeTbs KOcMUYecKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTEHLUATBHBIX CUJ C U3MEHEHHEM MEXaHMUYECKON SHEPTruu CHCTEMBI
TeJ. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymM Ui UACATBHOM MXUJIKOCTH KaK CIEICTBHUE 3aKOHA COXPaHEHMUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckue ycTpoiCTBA M TEXHOJIOIMUECKHE MPOLECCHl: JABUKEHUE DPAKET, BOAOMET,
KONEp, MPYKUHHBIN MUCTOJET, TUPOCKOI, GUTYpPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

N3mepenrie MOIHOCTH CHIIBI.

H3meHeHue YHepruy Tea MPu COBEPIICHUU PaOOTEHI.

B3auMHble NpeBpalieHUss KUHETUYECKOM M IOTEHLUUAIbHOM JHEPrui IpU JEUCTBUU Ha
TEJIO CUJIBI TSDKECTU U CHJTBI YIIPYTOCTH.

CoxpaHeHue SHepTUH TPU CBOOOTHOM TaJICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenne nmnynbsca Teiaa no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSTM, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOIITHOCTU CUJIBI TATH.

CpaBHeHME U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUsI UMITYJIbCA MTPU YIIPYTOM B3aUMOJCHCTBUU.

N3MepeHne KUHETHYECKOW SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHNE U3MEHEHHSI TOTCHIIMATBLHONM SHEPTUH MPYKUHBI C PA0OTON CHITBI TPSHHUSI.

Omnpenenenre padOTHI CHIIBI TPSHHSI P IBM>KEHUH TeJla 10 HAKJIOHHOM MIO0CKOCTH.

Paznen 3. Moaekyasipuasi pu3uka v TepMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeoPU.

OcHOBHbBIE TIONIOKEHUSI MOJeKyIsipHO-KuHeTudeckod Tteopun (MKT), ux ombiTHOE
obocuoBanue. udodys3us. bpoyHoBckoe nBHKeHHE. XapakTep ABMKCHUS M B3aUMOJEHUCTBUS
YJacTHUIl BemecTBa. MoJenu CTPOCHUS Ta30B, JKUJIKOCTEH M TBEPABIX TNl H OOBSICHEHUE CBONCTB
BElleCTBA HAa OCHOBE OSTUX Mojenedl. Macca u pasmepsl Mosekyn (aromoB). KommuecTBo
BemiecTBa. [locrosnnas ABorapo.

TenoBoe paBHoBecue. Temmeparypa u crocoObl €€ m3mepenus. lllkama Temmepatyp
Llenbcus.

Mopens uaeanbHOr0 ra3a B MOJEKYJISPHO-KUHETUYECKONM TEOpUHU: YaCTULBI rasa
JBIKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHuHe MenneneeBa—Kianelipona. AOcomoTHas Temmeparypa
(mkama Ttemmnepatyp KenbBuna). 3akoH Jlambrona. HM3omporiecchl B HJI€aTbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpencTaBieHre U30MPOLECcCOB: N30TepMa,
n30Xxopa, u3odapa.

CBsi3b MeXIy JaBICHUEM M CpPEAHEH KUHETUYECKOM SHEprueil MocTynareabHOro
TEIJIOBOTO JIBIDKCHMSI MOJICKYJl HJACATBbHOTO Ta3a (OCHOBHOE YypaBHEHHE MOJEKYISIPHO-
KUHETHYECKOM TEOPUH UACAILHOTO ra3a).

Cesi3p  a0CONIOTHON  TemmepaTypbl TEPMOAMHAMHUYECKOM CHUCTEMBI CO  CpeAHei
KMHETHYECKOM 3HEeprueil NoCTynaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YACTHII.
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TexHuyeckue ycTpoiicTBa U TEXHOJOTMYECKHE IMPOLECCHl: TEpMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

emoncmpayuu.

Mopenu IBUKEHUS YaCTHUI] BELIECTRA.

Monens OpOYHOBCKOTO JBUKCHHS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Huddy3us KuIKoCTe.

Mopens onsira IlITepHa.

[IpuTsixeHnue MoseKy.

Monenu KpucTasIn4ecKuX peréToK.

Habnronenue u uccnegoBaHne U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TETNIOBOTO PABHOBECHSI MPU TEIIOOOMEHE MEXTY
ropsiueil ¥ XOJ0IHON BOAOMU.

N3ydyeHne W30TEpMUYECKOro TMporecca (PEKOMEHIOBAHO WCIIOJb30BaHUE IHPPOBOI
nabopaTopun).

N3ydenune n30XopHOTO mnpouecca.

N3ydenne nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUS! COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMmoauHamuueckast (TH) cucrema. 3ajaHre  BHEIIHUX  YCJIOBHH A
TEPMOAMHAMMYECKON  cucTeMbl. BHemHue u  BHyTpeHHue mapameTpbl. [lapamerpsl
TEPMOANHAMMYECKON CHUCTEMBbI KaK CpeHHE 3HAUECHUs BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe navaio repmoanHamuku. CaMONpou3BOiIbHAs pejakcalusi TEPMOIUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopens wuaeanbHOrO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHMM: ypaBHEHHE
MenpeneeBa—KunamnelipoHa u BblpakeHHE ISl BHYTPEHHEH JHEpPruu. YCJIOBUS MPUMEHUMOCTH
9TOW MOJENU: HM3Kas KOHLIEHTpAllUs YacTHUIl, BBICOKHE TeMmIlepaTypbl. BobipaxkeHue s
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOTO HICaJIbHOTO ra3a.

KBasucrarnueckue u HeCTaTUUECKHUE MPOLECCHI.

DneMeHTapHas paboTa B TepMOJIMHAMHKE. Brraucienue paboTel o rpaduky mporecca Ha
pV-nuarpamme.

Temmonepenaua kak crmoco0 W3MEHEHUS BHYTPEHHEW SHEPruu TEePMOJAMHAMUYECKOU
cucteMbl 0e3 coBepiieHus: padoTbl. KOHBEKIHS, TEIIONPOBOAHOCTD, U3JIyUYEHHUE.

KomnuectBo Temiorel. TemoéMKOCTh Tena. YIenpHass W MOJISIpHAs TEMIOEMKOCTH
BEIllleCTBA. YpaBHeHHEe Maliepa. YenpHas TeioTa CropaHus TOIMBa. Pacyér kosmuecTBa
TEIUIOTHI Ipu Teruionepenaue. [lonsarue 06 aguabaTHOM Mpoliecce.

[TepBbrit 3ak0oH TepMoauHAMUKU. BHyTpenHss sHeprusi. KomudecTBo TemioTsl U paboTa
KaK Mepbl U3MEHEHUs] BHYTPEHHEN SHEPTrUU TEPMOJIUHAMUYECKONU CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHU JUIsi PABHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOAMHAMHUYECKON CHCTEMBI MPOXOAWT E€AMHCTBEHHas aauadara.
AOcoitoTHas TeMIeparypa.

Bropoii 3akoH TepMOIWHAMUKHU ISl HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO TEpeaaTh
TEIJIOTY OT OoJiee XOJOJHOTO Tela K Oojee Harperomy Oe3 komreHncannu (Kiaysmyc).
HeoOpaTuMOCTh NPUPOTHBIX MTPOLIECCOB.
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[Tpunimne! geiictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTMYECKHUE acleKThl UCIOJIb30BaHUs TEIJIOBBIX ABUTaTeNel. TeraoBoe 3arpsa3HeHue
OKpY>KarollEen Cpeibl.

TexHuueckue ycTpoucTBa M TEXHOJOTMYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHIUIIMOHED,
IU3elIbHBIA U KapOIOpaTOpHBIA JBUTATENM, IapoBas TypOMHA, MOJy4YeHHE CBEPXHHU3KHUX
TEMIIEpaTyp, YTWIM3aLHs «TEIUIOBBIX» OTXOJOB C MCIOJb30BaHUEM TEIJIOBOIO HAacoCa,
yTUIU3alMs OMOOPTaHNYECKOTO TOIIMBA JIJIsl BRIPAOOTKU «TEIIIOBOM» U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemmnepaTypsl py aaquadaTHIeCKOM pacIIupeHHH.

Bo3aymHoe oruuso.

CpaBHeHME YIENbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHUs BHYTPEHHEH SHEpruu.

HccnenoBanue aanabaTtHoOro mporecca.

KommnbrorepHbie MOieI TETJIOBBIX JBUTATENICH.

Yuenuueckuii sxcnepumenm, nabopamoprvie padomaol, npaKmMuKym.

N3mepenne yaenbHON TEI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHMS BEIIECTBA.

Hccnenosanue aquabaTHOro mpoiecca.

N3yuenne B3aMMOCBSI3M PHEPTUU MEKMOJIEKYJISIPHOTO B3aMMOJICUCTBHS M TEMIEPATypPbl
KUIICHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmosanusa eeuecmea. Dazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. Vcnapenwme W KurneHwe. YJelbHas TeIJIoTa
napooOpa3oBaHMsL.

Hacpiiennsle u  HeHachlllleHHblEe Mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxxHocTts Bo3ayxa. AGCOTIOTHAS M OTHOCUTENIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBONCTB KPUCTAILIIOB.
[TnaBnenue u kpucTau3anus. Y AelbHas TerioTa miasneHus. Cyonumanus.

Hedopmaru TBEpHoro tena. Pactsokenue m cxarme. Casur. Moayns HOwnra. [Ipenen
yapyrux nedopmarui.

TemnoBoe pacmmpenue XUAKOCTeH 1 TBEPIBIX Tes, 00bEMHOE U JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIJIOBBIX KOJeOaHU UYacTHI] BELIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPECHHUS
Ten (Ha Ka4eCTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOIAX.

YpaBHEHHE TEIUIOBOTO OanaHca.

IToBepxHocTHOE HaTsKeHue. KoadduiueHT noBepXHOCTHOTO HaTshkeHus. KamspHbie
aBieHud. [{aBienure noa HCKpUBIEHHON MOBEPXHOCTHIO kuaAKocTH. Dopmyna Jlammaca.

TexHuueckue yCTPOWCTBA M TEXHOJIOTMYECKHME MPOLECCHI: JKMJIKHE KPHUCTAILIBI,
COBPEMEHHbBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TemoBoe pacmmpenue.

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSHKCHHUSL.
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OnbITHl ¢ MBUTBHBIMU IIJIEHKAMHU.

CmauuBanue.

Kanunnspuseie saBnenus.

Mopeny HEHBIOTOHOBCKOM JKHIKOCTH.

CriocoObl U3MEpEHUSs BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunpr nedopmanmii.

Habmoienue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIIOTHI IJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX MapOB.

N3mepenne abCOMOTHOI BIIaXKHOCTH BO3AyXa U OIIEHKA MACChl TapOB B MOMEIIECHUU.

N3mepenne ko3 dummenTa noBepXHOCTHOTO HATSKCHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBL.

Pasnen 4. DinekTpoanHamMmuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpu3anus Tel U e€ NposBICHUs. DJIEKTpUUeCKUd 3apsia. J[Ba BuIa AJIEKTPUUYECKUX
3apsnoB. IIpOBOIHUKM, IUANEKTPUKM M MOJYNPOBOJHUKU. OJIEMEHTAPHBIA 3JIEKTPUUYECKUI
3apsa. 3aKOH COXPaHEHUs 3JIEKTPUUECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. Toyeunsie 3apsapl. 3akoH Kynona.

Dnektpuueckoe noiie. Ero geiicTBrue Ha JIEKTPUUECKHUE 3apsibl.

Hanpsok€HnocTs  anekTpuueckoro moist. IlpoOueiidi 3apsin. JIuHUM  HanpspkEHHOCTH
aneKTpruyeckoro nosst. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

[ToTeHIManbHOCT AIEKTPOCTATUYECKOTO MOJA. PasHOCTh NOTEHIMAIOB W HAIpPSKCHUE.
[loTenuumanpHass  3Hepruss  3apsga B DJIEKTPOCTATUYECKOM  TIOJE. IloTenman
3JEKTPOCTaTUUeCKOro mois. CBs3b HANpsHKEHHOCTH MO W PA3HOCTH NOTEHLUMAIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOJHOTO, TAK U HEOJHOPOIHOTO).

[IpuHIUII CynEPIIO3ULINY DIIEKTPUYECKUX TTOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepwl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmapa. Ilose paBHOMEPHO 3apspDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! 1MHMNA HaNPsHKEHHOCTH ATHX MOJIEH M SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B ANEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PAaBHOBECHS 3apsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUUECKOM IoJie. [[uanexkTpudeckas IpOHUIIAEMOCTh BEILIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATOpA. ONeKTPOEMKOCTh  IIJIOCKOIO
KOH/IEHCaTopa.

[TapannensHoe  coeauHeHMe  KoHuAeHcartopoB.  [locinenoBaTenbHOE — COEAMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCaTopa.

JIBr>keHue 3apsKEHHOM YacTULBI B OJJHOPOIHOM AJIEKTPUYECKOM IIOJIE.

TexHu4yeckue ycTpOWCTBa U TEXHOJOTHYECKHUE MPOLECCHI: JIEKTPOCKOI, AIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3EMJICHHUE JIEKTPONIpUOOpOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Jemoncmpayuu.
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Y CTpoNCTBO U IPUHIUIT ACHCTBUS AIEKTPOMETPA.

DIEeKTPUYECKOE M0JIE 3aPSIKEHHBIX IIAPUKOB.

DNeKTpUYEecKoe MoJie IBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTideckoro reaeparopa (Bau ne I'paada).

[IpoBOIHUKY B 3IEKTPUUECKOM IOJIE.

DneKkTpocTaTH4ecKas 3allnTa.

YCTpoiCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSIHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIIAaAu IUIACTHH,
pacCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUECKOTO MOJIs 3apsSKEHHOTO KOHACH CaTopa.

3apsiika U pa3psiika KOH/AEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npAKMUKYM.

OueHka cui1 B3auMOJIEUCTBUS 3apSKEHHBIX TEJ.

HaGmroienue mpeBpaiieHus YHEPruy 3apsHKEHHOT0 KOHICHCATOpa B DHEPTHIO MU3ITYYCHHS
CBETOUO/A.

N3yuenune nmpoTekaHus TOKa B 1IEIH, COJIEPKAIICH KOHICHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUAIOB (HANpsDKEHUS) TPU  TOCIEI0BATEIEHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiia KOHIAEHCATOPA YEpPE3 PE3UCTOP.

Tema 2. Ilocmosannwlil IneKmpuyecKuil mok.

Cuia Toka. [TocTOoSHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHHS IOCTOSHHOIO JJIEKTPUYECKOro TokKa. VCTOYHMKM TOKAa.
Hanpsioxenune U u DJ1C &.

3akon OMa JJig y4acTka LeIu.

DNEeKTpUYECKOE  COMPOTHUBJICHHE.  3aBUCUMOCTb  CONPOTUBIICHHUS  OJHOPOJHOIO
MPOBOJIHMKA OT €ro JUIMHBI M TUIOMIAH IOMEPEUYHOr0 CEUCHMs. YENIbHOE COMPOTUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaylJIeNbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dMekTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH /[xoyns—Jlenna.

MOoOMHOCTB 3AEKTPUUECKOro ToKa. TerioBas MOIIHOCTb, BbIJE/sieMasl Ha Pe3UCTOpeE.

OJIC u BHYTpEHHEE COINPOTUBICHHME HCTOYHMKA TOKa. 3akoH Owma i MOJHOH
(3aMKHYTOM) 2JIEKTpUUYECKON 11eT. MOIIHOCTh NCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

KoHnnencarop B ienu mocTOSIHHOTO TOKa.

TexHuueckue ycTpoMcTBAa U TEXHOJOTMYECKHE IMPOIECCHl: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHMK MNIEKTPUIECKOU JHEPTHUH.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HANIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaINpsDKEHUs [UISl PE3UCTOpA, JIaMIIb
HaKaJIMBaHUs U CBETOIMOJA.

3aBUCHMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIATU
MONIEPEYHOT0 CEYCHUS U MaTepHaia.

UccnepoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS TIPU  TOCTOSTHHOM
HaIpsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3amblkaHUE TaIbBAHMYECKOTO 3JIEMEHTA U OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.
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Crioco6bl coenMHEeHNsS ICTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEKY MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomeot, npakmuKym.

HccnenoBanue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3mepenue yaeapHOro COnpOTUBIIEHNS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSKEHUS IS JIAMITBI HAKAJIMBAHUS.

VYBenuueHue npenena u3MepeHus aMnepMeTpa (BOJIbTMETPa).

N3mepenune D/IC v BHYTpEHHETO CONIPOTUBIIEHUS! HICTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu J/1C raqbBaHUYECKOro 3J€MEHTa OT BpEMEHH NMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3sHOCTH MOTEHIUAIOB MEKY IOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LIETIH.

HccnenoBanue 3aBUCUMOCTY TOJIE3HOM MOIIIHOCTH HCTOYHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckas MPOBOJAMMOCTb PA3IMYHBIX BELIECTB. OJIEKTPOHHAs MPOBOAMMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  CONPOTHBJIEHHMS  METAJUIOB  OT  TEMIEpPaTyphl.
CBepxnpoBOIUMOCTb.

OnexTpuuecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITY4KOB.

[MonympoBonuuku. CoOCTBEHHass ¥ TPHMECHas TMPOBOAMMOCTb MOJIYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. IloaynpoBogHukoBbie TpUOOPHI.

ONEKTPUUYECKUN TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOLUALMA. DJIEKTPOIH3.
3akoHbl Dapajes 11 MIEKTPOIU3A.

OnexTpuueckuid TOK B raszax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIA pa3psl.
Pa3nnynble THIBI caMOCTOATENBHOTO pa3psaa. Monnus. [lnazma.

TexHuuyeckue yCTpoiicTBAa M MNPAKTUYECKOE IPUMEHEHHME: Ta30pa3psaHble JaMIlbl,
AJIEKTPOHHO-JIydeBasi TPyOKa, MONYIPOBOAHUKOBBIE MPUOOPHI: AMOMA, TPAH3HCTOP, (HOTOAMOL,
CBETOAMOJ, TalbBaHUKA, padUHUPOBAHHWE MEIM, BBIIUIaBKA AIIOMUHMS, 3JIEKTPOHHAS
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IIEKTPOIUTOB.

3akoHbl anekTposnza dapanes.

HckpoBoii pa3psit ¥ IpOBOJAUMOCTD BO31yXa.

CpaBHEHHE IPOBOJUMOCTH METAIIOB U IOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomot, npakmukym.

HaGnronenue anexrposnusa.

W3mepenue 3apsna 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil MPAKTHKYM.

Crioco0bl n3MepeHns GU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTeM. AOCOIIOTHBIE MU
OTHOCUTEJIbHBIE ~ MOTPEIIHOCTH  H3MepeHuM  ¢Qusnueckux BeauunH. OLEHKa TI'paHMI
IIOIPELIHOCTEM.
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[IpoBeneHre KOCBEHHBIX WM3MEPEHUM, WCCICNOBAaHUM 3aBUCUMOCTEH  (DU3UUYECKUX
BEJIMYMH, MPOBEpKa MPEIOKEHHBIX TUIIOTe3 (BBIOOp M3 PabOT, OMMCAHHBIX B TEMATUYECKHUX
paszzaenax «Y4eHU4eCKUil 3KCIIEPUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

MeknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C yIETOM
COJIEpKATENIBHBIX MEKIPEAMETHBIX CBsI3€il ¢ KypcaMM MaTeMaTHKH, OWOJOTMM, XHUMUH,
reorpaduy U TEXHOJOTHUHU.

Mescnpedmemmuvie nonamus, C64A3aHHbIE C USYUEHUEM MEMOO008 HAYUHO20 NOZHAHUA:
SBJICHHE, Hay4HbIM (akt, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, Teopus, HaOIIo/IeHHe,
9KCIIEPUMEHT, MOJIEIMPOBAHHE, MO/IEb, U3MEPEHNE, IOTPELTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHue cucTeMbl YypaBHeHu#. JluneiHas ¢yHkuus, napabona,
runepOoia, ux rpa¢uku u cBoiicta. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO. BEKTOpPHl M MX IPOEKUHH Ha OCH
KOOpPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe ABM)KEHUE B )KMBOU mpupoje, nuddysus, ocMoc, TermooOMeH
KUBBIX  OpraHU3MOB, TEIJIOBOE  3arpsi3HEHUE  OKpY)Kalolled  Cpelpl,  YyTHINW3alus
OMOOPraHMYECKOro TOIIMBA JJIi BBIPAOOTKHM «TEIUIOBOM» M AIIEKTPO’HEPIUH, MOBEPXHOCTHOE
HaTsDKEHHME U KalWUIIPHBIC SBJICHUS B IPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOM MpUpOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAs Macca, NOJIyYeHHE HAaHOMATEPHUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U
ra3oB, JKUAKHE KPHCTaJJbl, 3JEKTPUYECKHUE CBOICTBa METAJIOB, 3JEKTPOJIUTHYECKAs
JMCCOLMAIS, TaJIbBAHUKA, IEKTPOHHAs! MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHocTh BO3/1yXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUH C UCIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOTo U
KHUJIKOTO TpPEHUS B TEXHHWKE, CTAaTHYECKHE KOHCTPYKIMH (KPOHINTEWH, peméryarbie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKH B TEXHUKE (TMPOCKOII, BOJOMET
U Jpyrue), ABUraTelb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOM XOJOIWIBHUK,
KOH/IMIIMOHEP, TEXHOJOIMM IIOJIyYEeHHMs COBPEMEHHBIX MaTepuanoB, B TOM  4YHCIE
HAaHOMAaTEepHalioOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKas  3alluTa,  3a3eMJICHUE
AJIEKTPONIPUOOPOB, ra30pa3psiAHbIC JAMIIBI, TOITYIPOBOJHUKOBBIE TPHUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. diaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBrue MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MAarHMTHOE MOJIE.
Bexrop marHuTHOM MHAYKUMU. [IpUHIMIN Cynepno3uliuy MarHUTHBIX MOJed. JIMHUU MarHUTHOU
VHJYKLHH.

MarsnuTtHOe T0JIe MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOAHUKA, KATYIIKH M KPYTrOBOTO
BuTKa). OnbIT Dpcrena.

Cuna AMiiepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenmna, e€ HampaBieHHE W MOAYJb. JIBIDKEHHE 3apspKEeHHOW YacTHIBI B
OJTHOPOJHOM MarHUTHOM Tojie. PaboTa cuibl Jlopenna.

MarnuTHOe nojie B Beniectse. PeppoMarHeTuky, napa- U JMaMarHeTUKH.
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TexHudeckue yCTpOWCTBA M TEXHOJIOTHYECKHE IMPOIECChl: MPUMEHEHHE IMOCTOSTHHBIX
MarHuToB, JJIEKTPOMAarHUTOB, TECTEP-MYIbTHUMETP, DIEKTPOJABUTATENh SIKOOM, YCKOpUTEIH
3JI€MEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kaptuna nwHWMIA WHAYKOHA MarHATHOTO TIONS TIOJOCOBOTO U IOJAKOBOOOPA3HOTO
ITOCTOSIHHBIX MarHUTOB.

KaprnHa nuHMA MarHUTHOM MWHAYKUMU IOJSL JUIMHHOIO MPSMOIO IPOBOJHMKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrepa.

[HevicrBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINTA.

Habmoienue nBr>xeHus my4yka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBHS 3JEKTPOU3ZMEPUTENHFHOTO MPUOOPA MATHUTOAIEKTPUIECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npakmuKym.

WccnepoBanne MarHuTHOTO MO HOCTOSIHHBIX MarHUTOB.

Hccnenoanue cBONCTB eppOMarHETHKOB.

Hccnenoanue qeiCTBUS NOCTOSIHHOIO MarHUTa Ha paMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHMsI CUJIbl AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBrieHMe HNEKTpOMarHUTHOW WHAYKIWU. [loTok BekTOopa MarHUTHOW MHAYKIUU. D[C
WHAYKIUU. 3aKOH AJIEKTpOMarHuTHOM WHAyKuuu Papanes. BuxpeBoe siaeKTpuyeckoe MoJe.
Toku dyko.

O/J1C uHayK1MK B IPOBOAHUKE, ABUKYILIEMCS B OJJHOPOJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTHBHOCTH B ILE€NM IIOCTOSIHHOTO TOKa. JSIBieHue
camouHaykiuu. JIC caMOMHAYKINH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpONMCTBA © TEXHOJOTMYECKHE IMPOLECCHl: MHAYKIIMOHHAS Ieub,
COJICHOU], 3aII1Ta OT MIEKTPU3ALUHU TN PU JBUKEHUN B MATHUTHOM MOJI€ 3€MJIN.

Hemoncmpayuu.

Habmtoienue sSiBIeHUS 37€KTPOMArHUTHOW UHYKITHH.

UccnenoBanune 3aBucumoctu O/IC MHAYKIMU OT CKOPOCTH HU3MEHEHHS] MAarHUTHOI'O
MOTOKA.

IIpaBuno JleHna.

[Tagenne MarauTa B aJIIOMUHHAEBOM (METHOW) TpyOe.

SIBrieHNE CaMOMHTYKIIN Y.

Uccnenosanue 3apucumoctu IIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
Lenu.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomeot, npakmuKym.

UccnenoBanue siBIEHUS AIEKTPOMArHUTHON UHAYKITUH.

Ornpenenenre HHAYKIMUA BUXPEBOIO MAarHUTHOTO MOJIS.

UccnenoBanue siBIEHUS CAaMOMHAYKIIUH.

CO6opka Mo/Ie M JIEKTPOMarHUTHOTO TreHepaTopa.
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Paszgea S. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konevanus.

KomnebarensHas cucrema. CBoOOIHBIE KOJIEOAHUS.

I'apmonnueckue  konebanus. KuHemaTnueckoe M JAMHAMHUYECKOE  OIMCAHMUE.
DHEpreTU4ecKkoe  OmucaHue (3aKOH  COXPAaHEHMs] MEXaHM4YeCKOW »Hepruu). BeiBoa
JTUHAMAYECKOTO  OIMWCAaHWUS TapMOHMYECKHUX KOJIeOAaHWHW W3 HMX OJHEPreTHYEeCKOro |
KUHEMATHYECKOrO OMHUCAHUA.

Amvrmmutyna u ¢asza konebanuil. CBA3b aMIUIUTYIbI KOJIEOAHWA HCXOIHOW BETUYHHBI C
aMIUTUTYIaMU KoJie0aHui €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u wacrora xonedanuii. Ileproa Mabix cBOOOTHBIX KOJICOAHUH MaTEeMaTHUECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOJICOaHHI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KojeOaHusix. BoiHykaeHHble KonebaHus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJI pe30HAHCHOW KpUBOW. ABTOKOJICOaHMS.

TexHuueckue ycTpoMcTBa M TEXHOJOTUYECKHUE MPOIECChl: METPOHOM, YacChl, Kadellu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

Habmtoienne He3aBUCUMOCTH TIEpUOa MaJIbIX KOJeOaHU Tpy3a Ha HUTH OT aMIUIUTY/IBI.

HccnenoBanue 3aTyxaromux KoueOaHWi U 3aBUCUMOCTH TIEPHOJIa CBOOOIHBIX KOJIeOaHU
OT COMPOTHUBJICHHUS.

HccnenoBanne konebaHwWii Tpy3a HAa MAaCCHBHON NPYXHHE C MEIbI0 (HOPMHPOBAHHS
MPEACTABICHUI 00 UAcaAIbHONW MOCIIH MTPYKUHHOTO MasSTHHKA.

3aK0H COXpaHEHUs YHEPTUHU TP KOJIeOaHUSX Tpy3a Ha TIPYKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOaHUI.

Habmoienue pesonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, nPAKMUKYM.

N3mepenue nepuoia CBOOOIHBIX KOJICOAHUH HUTSHOTO U MPY>KUHHOTO MAasITHHKOB.

N3yuenune 3aKk0HOB IBMKCHHS Tella B X0J1¢ KoJIeOaHUH Ha YIIPYroM TOJIBECE.

N3ydeHune ABUKEHUSI HUTSTHOTO MasTHUKA.

[IpeoOpazoBanue YHEPTHH B MIPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMILUIATY b 3aTYXAOMIUX KOJICOAHMIA.

HccnenoBanue BRIHYKIECHHBIX KOJICOaHUH.

Tema 2. InekmpomazHummsle KOnNeOAHUAL.

Konebarenbupiii  koHTYp. CBOOOJHBIC SJIEKTPOMATHUTHBIE KONEOAHHWS B HUICATLHOM
kosnebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMILTUTYIbl 3apsaa KOHJEHCATOpa C
aMIUTUTY/I0N CHIIBI TOKA B KOJIe0aTeThbHOM KOHTYpE.

3aKOH COXpaHEHHsSI SHEPTUU B UICATLHOM KOJIeOaTEIIbHOM KOHTYDE.

3aTyxaromuye 3JeKTPOMarHUTHbIE KojeOaHus. BbIHYXICHHBIE 3JEKTPOMarHUTHBIC
KoJieOaHusI.

[lepemenHbIii TOK. MOIIHOCTh MNEPEMEHHOrO0 TOKAa. AMIUIUTYIHOE W JIEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA M HAIPSHKCHUS TPU Pa3IMyHON opMe 3aBUCHMOCTH MEPEMEHHOTO TOKA OT
BPEMECHH.

CunyconaabHBIA IEPEeMEHHBIN TOK. Pe3nctop, KOHAeHCATOp M KaTyIlIKa WHIYKTUBHOCTH
B LIETIM CUHYCOMIAJIBHOTO NIEPEMEHHOT0 TOKa. Pe30HaHc TOKOB. Pe30HaHC HanpsiKeHui.

Nneansubiii Tpancopmartop. [IponsBoacTBo, nepenada U MOTPeOICHUE DIICKTPHYESCKOM
SHEPTHUH.

Mepepnar vepes Ananok 08.11.2023 12:20 GMT+03:00 // \
d0331670-Be27 -4244-2855-53¢852294069) |::|1

CrpaHvua 17 13 62 \ /



DKOJIOTHYECKUE PUCKH TPHU MPOU3BOJICTBE ANEKTpodHeprun. KynbTypa HCHOIb30BaHUS
3JE€KTPOIHEPTUH B TIOBCEHEBHOM JKU3HMU.

TexHuyeckue YCTpONCTBA M TEXHOJOTHYECKHE MPOLECCHl: AIEKTPUUYECKUN 3BOHOK,
TeHEPATOp MEPEMEHHOr0 TOKA, TUHUU AIIEKTpOIiepeaay.

Jemoncmpayuu.

CB0OOOAHBIC ANEKTPOMATrHUTHBIE KOJICOAHHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJI€OAHUI OT MHIYKTUBHOCTU U EMKOCTU KOHTYpa.

OcmmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHuH.

['enepaTop He3aTyXalIIUX IEKTPOMATrHUTHBIX KOJIEOaHUH.

Mopenb 37eKTpOMarHuTHOTO TeHepaTopa.

BriHyX/1eHHBIE CHHYCOHIANIbHBIE KOJIeOaHMUsI.

Pe3ucrop, karyiika HHAYKTUBHOCTU M KOHJIEHCATOP B LIEMIH IEPEMEHHOTO TOKA.

Pe3onanc mpu mocnenoBaTelbHOM COEIUHEHUHM PE3UCTOpa, KAaTYIIKU WHAYKTUBHOCTH H
KOHJIEHCATOpA.

VY CTpoHCTBO M MPUHIIMI IEHCTBHS TpaHChopMarTopa.

Mopenb TUHUY DJIEKTPOIIEPEIauu.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomst, npakmuKkym.

Nzydenue Tpanchopmaropa.

HccnenoBanue mepeMEHHOTO TOKa Yepe3 MOCIeN0BaTeNbHO COeNMHEHHBIE KOHACHCATOP,
KaTYyIIKy U PE3UCTOP.

HaGmtoienue 31eKTpOMarHuTHOTO Pe30HAaHCa.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazcHUMHbLE 60JIHDbL.

MexaHuueckrue BOJIHBI, YCIIOBUSL WX pachpocTpaHeHus. [lomepedHble u MpOIOJBbHBIE
BOJHEL. [lepron, cKopocTh pacmpocTpaHeHHs U JIrHa BOJMHBL. CBOMCTBa MEXaHHMYECKHUX BOJIH:
OTpakeHue, peoMiIeHIe, HHTepdepeHus U TudpaKus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS HM3JIY4YEHHs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIIHSI BEKTOPOB B 3JICKTPOMArHUTHOU BOJTHE.

CBoiicTBa  9JEKTPOMArHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHUE, MOJspHU3aIus,
uHTephepeHIns u TudpaKims.

[Ikama >MeKTPOMarHUTHBIX BOJH. [IprMeHEHUE AIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpuHIMIIBI pagOCBSI3U U TeNEeBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEH CPeJibl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoNnpUEMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yabTpa3zByKoBas
JTMarHOCTHKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OOpazoBanue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJILHBIX BOJIH.

Koneb6mromeecst Teo kak HICTOYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

Habmtoienue orpaskeHus ¥ MpeoMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u audpakiiny MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.
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CaoiicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

Habmroienue CBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYAOW M YacTOTOM
KoJeOaHuH.

HccnepoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKCHHWE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Oo6nHapyxenue nH(ppakpacHOTO U yabTPahUOIETOBOTO H3TyUECHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yuenue napameTpoB 3ByKOBOIl BOJIHBI.

N3yuenue pacnpocTpaHeHUs: 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHeHOE pacrpocTpaHEeHUe cBeTa B OJHOpoAHOM cpene. JIyd cera. ToueuHslit
HCTOYHMK CBETA.

Otpaxenne cBera. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue M300pa)KeHH B IIIOCKOM
3epkaiie. Cepuueckue 3epkana.

[Ipenmomnenne cBera. 3akoHbI TpENOMIICHUST cBeTa. AOCONIOTHBI IOKa3aTenb
npenoMiieHuss. OTHOCUTENBbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThI CBeTa M
COOTHOUICHHUE [UIMH BOJH IPU MEPEX0/I€ MOHOXPOMATHYECKOIO0 CBETA 4epe3 IPAHMILY pas3zelia
JIBYX ONTUYECKUX CPE/I.

Xon mydeit B mpusme. Jucrepcus cBera. ClioxHBIN cocTaB Oemnoro ceta. LIBerT.

[TonHoe BHyTpeHHEee oTpaxkeHue. [IpenesbHbIi yroi noJIHoro BHYTPEHHETO OTPAKECHUS.

CoOuparomie ¥ paccewBarolye JWH3bL. ToHkasg nuH3a. DoKycHOe paccTosiHHE U
ONTHUYECKasi CUJIa TOHKOM JHH3BL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW cepruyeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO ITOKA3aTEIsl PEIOMIICHHUS.

@opMyiia TOHKOU JIMH3BI. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xon nyya, IpOUIEAIIETo JIMH3Y O] MPOU3BOIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOYKK U OTpPe3Ka MPSAMON B COOMPAIOIINX M PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue mpubopsl. Pa3perniaromas cnoco6HoCTh. [ 1a3 kKak onTHYecKas cCucTema.

[Ipenenbl npUMEHUMOCTH T'€OMETPUUECKOU ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHble HCTOYHHUKH. Y CIOBHA
HaONIOJICHUsT MAaKCUMYMOB M MHHHUMYMOB B UWHTep(EpEHIIMOHHOW KapTHHE OT JBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMepsr! kitaccuueckux HHTEP(EPEHIINOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YClIOBHE HaONIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEHIETKY.

[lonspuszanus ceera.

TexHudeckue yCTpoWCTBA M TEXHOJOIMYECKHME IIPOLIECCHI: OYKH, JIyla, IIEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, IMPOEKIMOHHBIA amnmapar, MPOCBETIIEHHE ONTHKH, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS perIETKa.

Hemoncmpayuu.

3aKOHBI OTPaXKEHUSI CBETA.

HccnenoBanue npenomMieHus CBETa.

Habntoienue noaHoro BHyTpEHHEro oTpaskeHus. Mojiesib CBETOBOIA.

HccenenoBanue xoa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAIIIENbHYIO IUNIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB M300pakeHUN B JIMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenue naTepdepeHnnu ceera.
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Habutoienue 11B€TOB TOHKUX MIIEHOK.

Habmronenue nudpakuuu ceera.

N3ydenne audpakIimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpA.

HaGmoienue nucnepcun cBeTa.

HaGnronenue nonspusanuu cBera.

IIpuMeHeHne NOIAPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuot, npaKmuKym.

N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.

Hccnenoanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHUS OT BEUIECTBA (HA MPUMEPE JKUIKUX
JINH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEMBAIOILUX JIMH3.

[Tonmy4yenne n300paXkeHHs: B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue T€IECKONMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdepeHIny U NoJIsprU3aluy CBETa.

W3ydenue nonsipu3aluu cBeTa, OTPaXKEHHOTO OT OBEPXHOCTH IUAIEKTPUKA.

N3yuenue naTephepeHIy Ja3epHOro U3TYYEeHUS Ha ABYX IIETsX.

HaGnronenue nucnepcum.

HaGmonenue u uccnenoBanue 1uppakiinOHHOTO CIIEKTpA.

N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

ITonmy4yeHnue cniekTpa U3IydeHUs CBETOAMOAA IPY OMOLIM TU(GPAKLIUOHHON PEIETKH.

Pa3znes 6. OcHOBBI crIeMAIBLHON TEOPUU OTHOCHUTEIBLHOCTH.

I'paHuLBI IPUMEHMMOCTH KJIACCHMYECKOM MeXaHUKHU. IlocTynaTel crnenualbHOW TEOpUHU
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBai. IIpeoOpazoBanuss  Jlopenua.  VYcioBue
MPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU U COKpAaLICHHE
JUIMHBI.

OHeprus U UMILYJIbC PEIATHBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPTrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOSI.

TexHu4eckue yCcTpoMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHHUKH,
YCKOPHUTEIHN 3apSKCHHBIX YaCTHII.

YyeHnuecKkuil 3KCIEPUMEHT, J1JabopaTopHbIE pabOThI, TPAKTUKYM.

OmnpeneneHrue UMITyJIbCa U SHEPTUM PENATUBUCTCKUX YacTHIl (10 ¢oTorpadusiMm TPeKoB
3apsHKEHHBIX YACTHI] B MArHUTHOM IIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapno-601no60i 0yaiusm.

PaBHOBecHOE TeIuIOBOE W3JydyeHHE (M3IydeHHE aOCONIOTHO 4YEPHOro Tesa). 3aKoH
cMmernenust Buna. I'nnmore3a ITimanka o kBaHTax.

@OTOHBL. DHEPIrHs U UMITYJIbC (POTOHA.

®otorddext. Onbitel A. I'. CroneroBa. 3akons! Gporodddexra. YpaBHeHne DHHIITEHHA
g poroaddexra. «Kpacnasa rpanuna» porosddexra.

JlaBneHue cBera (B 4YaCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIOTHO MOIJIOUIAIOIIYI0 U
abCoJIIOTHO OoTpakarolyto noepxHocTh). OnbiThl I1. H. JleGenena.
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BonnoBeie cBoiictBa yactun. Bomnel ne bpoinsa. JlinHa BonHBL ne bpoisid n pazMepsl
o0lacT  JIOKaJNM3alMM  JABWXKYylIeWcs dYacTuibl.  KopnycKysisipHO-BOJHOBOW — Jyajiu3M.
Judpakius 37eKTPOHOB Ha KpUCTAIIaX.

Creunguka n3mepenuit B Mukpomupe. CooTHouieHus HeonpeaenénHocrel I'elizen0epra.

TexHuueckue yCTpoicTBa M TEXHOJOTHUECKUE MPOILECCHI: CHEKTPOMETP, (POTOIIEMEHT,
(dboToaTUNK, TYHHEIBHBIA MUKPOCKOII, COTHEYHAasi 6aTtapesi, CBeTOIUOI.

Hemoncmpayuu.

®oTo3deKT Ha YCTaHOBKE C IUHKOBOU MIIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoapdexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS ITOJTYITPOBOJHUKOB OT OCBEIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomaol, nPAKMUKYM.

HccnenoBanue poropesucropa.

N3mepenue noctossuHoi [Inanka Ha ocHOBe uccienoBanus GoTodddekra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANOL OT HANPSIKECHHUS.

Tema 2. @usuka amoma.

OmnbITHI 110 HCCNEAOBaHUIO CTpOeHUs aTtoMma. [Inanetapuas monens aroma Pesepdopna.

[Toctynatel bopa. M3ny4yenue u morjoieHre (OTOHOB MPH MEPEXOAE aToMa C OJHOIO
YPOBHsI DHEPI'MH Ha IPyroiu.

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu aToMa BoA0poja.

CnoHTaHHOE U BBIHYXJAEHHOE U3iIydeHue cBeta. Jlaszep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHWE TMPOILECChl: CHEKTPaJbHBIA aHAIN3
(cnexTpockomn), Ja3ep, KBAHTOBBIN KOMITBIOTED.

emoncmpayuu.

Mopens onbiTa Pezepdopna.

Habnronenne muHeHyaThIX CIIEKTPOB.

Y CTpolCTBO U JEHCTBUE CUETUNKA MOHU3UPYIOIIHNX YaCTHL.

Omnpenenenre JUIMHBI BOJIHBI Ja3€PHOT0 U3TYyUEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npakmuKym.

Habnronenue nuHeHyaToro crekTpa.

HccnenoBanue cnekrpa pa3peKeHHOTO aTOMAapHOIO BOJOPOAA U M3MEPEHUE MOCTOSIHHOU
PunGepra.

Tema 3. usuka amomMHo20 A0PA U IIEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sinpa I'elizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4ucio siapa.
H3otomsl.

PagnoakTuBHOCTB. Anba-pacnaz. DIEeKTpOHHBIA W MO3UTPOHHBINA OeTa-pacman. ['amma-
W3JIy4EeHHE.

3akOH paguMOaKTUBHOrO pacnana. PaanoakTtuBHbIE u30TONBI B mpupoge. CpoiicTBa
HMOHM3UPYIOLIETO U3JIy4YeHUs. BiausHue paaioakTHBHOCTH Ha )KMBBIE OPraHU3Mbl. ECTeCTBEHHBIN
¢doH uznydenus. [lozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl spa.

SAnepusle peakuuu. Jlemenue u cuHTe3 saep. SAnepHble peakTopbl. [IpoGnembl
VIOPABISIEMOTO  TEPMOSIACPHOIO CHUHTE3a. OKOJIOTMYECKHUE AaCHEeKThl pa3BUTHS  SIEPHOMI
SHEPIeTHUKMU.

MeTopl pErucTpalvy U UCCIEA0BAHNS AIEMEHTAPHBIX YACTHII.
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@yH/1aMEHTAIIbHBIE B3aMMOJIECHCTBUS. baproHbl, Me30HbBI M JenToHsl. [IpeacraBnenue o
CranpaptHoil Mmojenu. KBapk-ritooHHas MOJIENb aJpOHOB.

®uzuka 3a npeaenamMu CranaaptHoi mojenu. TémHas maTepust U TEMHAsI SHEPTUsL.

EnuncTBO Qu3nueckoil KapTUHBI MUpA.

TexHudeckue ycTponcTBa U TEXHOJIOTMYECKUE MPOLECCHL: AO3UMETpP, KaMepa BuibcoHa,
SJEPHBII  peakTop, TEPMOSACpPHBIA peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuot, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Hccnenoanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] AIIOMUHUEM.

Pa3nen 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Otanbl  pa3BUTUS acTpoHOMHH. llpuknagHoe W MUPOBO33pEHYECKOE 3HAYEHUE
acTpoHOMUHU. [IpUMEHHMMOCTh 3aKOHOB (HM3UKK JUIsI OOBSICHEHHS TPUPOIBI KOCMHUYECKUX
00BEKTOB.

MeTtoabl  acTpOHOMUYECKUX HccienqoBaHui. COBPEMEHHbIE ONTHYECKHE TEIECKOIbI,
PaaMOTENECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3B€3nH0r0 Heba. Co3Be3nus, SpKue 3BE3/IbI, TUTAHETHI, UX BUIUMOE IBUKEHHE.

Conneunas cucrtema.

Connne. ConHeuHas akTUBHOCTH. Mictounuk sHeprun CoiHIIA U 3BE3I.

3BE31pI, KX OCHOBHBIE XapakTEpUCTUKU. Jlnarpamma «CIEKTpalbHBIM KJacc —
CBETUMOCTB». 3BE3/1bl TJIABHOM MOCIIE0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» ISl
3BE37] TJIAaBHOM  TmoOCieAoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKACHUH U 3BOIOIUK CoJIHIA U 3BE3/. DTaIlbl )KU3HU 3BE3]L.

Mneunsiii [1yts — Hama [Manaktuka. [Tonoxxenue u aeuxenue Connna B ['anaktuke. Tumnsl
rayakTuk. PaguoranakTiku u kBa3zapel. YEpHBIE IBIPHI B S/Ipax rajJakTUK.

Bcenennas. Pacmupenue Bceenennoi. 3akon XaO0ma. Pasberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PenrkroBoe n3nyyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraraiakTuka.

Hepeménusie mpo0i1eMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

Habmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIHOJIB30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN IS  ONpPEACNICHUS TOJOKEeHHUS HEOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CeBEepHOro MOoyIapus U sipKue 3BE3/bl.

Habmonenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEH U 3BE3HBIX CKOIIJICHHIA.

Pu3nyecKuil MPAKTHKYM.

CriocoOb1 n3mMepeHus GU3NIECKUX BEIWYHH C MCIIOIb30BAaHUEM aHAJIOTOBBIX M I (PPOBBIX
U3MEpPUTENIbHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTENIbHBIE  MOTPEIIHOCTH U3MepeHuil  @u3nmyeckux BenuuunH. OIeHKa TpaHHUIl
MIOIPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX U3MEPEHHM, WCCIEAOBAHUN 3aBHCUMOCTEH  (DU3HUECKUX
BEJIMYWH, MPOBEPKA MPEMIOKCHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMHCAHHBIX B TEMAaTHYECKUX
paznenax «Y4YeHUYECKUN IKCTIEPUMEHT, J1a00paTOpHbIE padOThI, TPAKTUKYM)).

Oo6o0maronee NoBTOpeHMe.

O6o0menne W cuUcCTeMaTu3alus COAEpKAHUS  pa3fenoB  Kypca «MexaHuKay,
«MonekynspHas (U3MKa ¥ TEPMOAMHAMHKAY, «INEKTpoanHAMUKay, «KoiebaHUs W BOJHBI»,
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«OCHOBBI CHEIMAIbHON TEOopuu OTHOCUTEIbHOCTH», «KBaHTOBasg ¢usukay, «OIeMEHTHI
aCTPOHOMMUU U aCTPOPHUIUKI.

Ponp u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMANBbHOM WU
ITHUYECKOM cdepax JesATeJbHOCTH 4YEJIOBEKa, pOJIb W MECTO (PU3MKU U acTPOHOMHUH B
COBPEMEHHOM HAay4YHOM KapTHHE MHpA, 3HAYCHUE OIUCATEIbHOM, CHCTEMAaTU3UPYIOLLEH,
O0OBSCHUTEIILHON U MPOTHOCTUYECKON (PYHKITUH (PU3NYECKON TeOpHH, poib PU3NUECKON TEOPHH
B (hOPMHUPOBAHHUH TIPEACTABICHUNA O (U3MYECKON KapTHHE MHUpPA, MECTO (U3HMUECKON KapTHHBI
MUpa B 00ILIeM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX PEACTABICHUN O IPUPOJE.

MesxknpeaMeTHbie CBSA3H.

N3yuenue kypca ¢pusnku yrny0na€HHoOro ypoBHs B 11 kiacce ocymiecTBisieTcsl ¢ y4ETOM
COJIEP’KATEJIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHKH, OMOJOIMM, XUMHH,
reorpa(guu U TEXHOJIOTUH.

Meosrcnpeomemnvle nonamus, C6A3AHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHHE, HAY4HbIH (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHHUE, MOJIEb, U3MEPEHNE, TIOTPELTHOCTH U3MEPEHUM, N3MEPUTEIIbHBIE
pubopsl, nudpoBas 1adbopaTopusi.

Mamemamuxka: penieHUe CUCTEMbl ypaBHEHMH. TpuroHoMmerpuyeckue GyHKIUU: CUHYC,
KOCHHYC, TAQHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BEKTOpsl M HX
IPOEKIIUM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB. [Ipon3BOJHbBIE 3J€MEHTapHBIX (YHKLHUM.
[Tpu3Haku Mo100us TPEYTOILHUKOB, OTPeIeTICHNE TUTOMAIN TUIOCKUX GUryp U 00BhEMa Tel.

Buonozua: >nextpuyeckue SBICHHUS B JKUBOH INpHpone, KojebaTeslbHbIe IBM)KCHUS B
KHUBOM  IpPUPOJE,  SKOJIOTMYECKME  PUCKM  HpU  TNPOU3BOACTBE  3JIEKTPOIHEPIHUH,
JIEKTPOMArHUTHOE 3arps3HEHHE OKpYXawolleld cpenbl, yIbTPa3ByKoBas JIUArHOCTHKA B
MEIUILIMHE, ONTUYECKUE SIBICHUS B XKUBOU NPUPOJIE.

Xumua: CTpOECHHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPaIbHBIM aHaIN3.

TI'eozpagpua: marnuTHBIE MONIOCAa 3€MJIM, 3QJIEKU MAarHUTHBIX PYA, GOTOCHEMKA 3€MHOMU
MIOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB, JIEKTPOJBUTATENb
SIlkoOu, reHepaTop MEPEMEHHOTO TOKa, HHIYKIMOHHAs I€4b, JHMHUU DJEKTporepenad,
AJIEKTPOBUraTeNb, pajxap, paJAuONPUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIAbTPa3ByKOBasl JUArHOCTHMKAa B TEXHHMKE, IPOCKIMOHHBIM ammapaT, BOJIOKOHHAs OITHKa,
coJIHeuHas OaTtapesi, ClTyTHUKOBBIE MPUEMHUKH, SJIEPHAs SHEPreTUKA U SKOJOTHYECKHE aCIeKThl
€€ pa3BuUTHsL.
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[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110 ®U3SUKE HA
YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VYJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUs ydeOHOro npeamera «Dusnka» I0IKHBI OTPaXKaTh
TFOTOBHOCTh U CIIOCOOHOCTh O0YYaroIIMXCsl PyKOBOJCTBOBATbCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAalMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXIEHHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSM  POCCHHMCKOTO  OOIIEeCTBa,
pacIIipeHNe KU3HEHHOTO OIBITA U OINbITa AEATEIbHOCTU B IIPOLIECCE PEATU3alMd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCIIMTAHUSA:
e CchOPMHPOBAHHOCTh TPAKIAHCKON MO3MIMK OOydaroumlerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WJIeHa POCCUICKOr0 O0ILECTBa;
® [IPUHATHE TPAAULMOHHBIX OOLIEUEIIOBEUECKUX TYMAHUCTHUECKUX U AEMOKPATHUYECKUX
IICHHOCTEI;

® TOTOBHOCTb BECTU COBMECTHYIO JEATEIbHOCTh B MHTEPECAX Ipa’kJaHCKOro OOILecTBa,

y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3ally;

® yMEHHME B3aUMOJCHCTBOBAaTH C COLMUAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHM C HX

(GYHKIMSAMHU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K 'yMaHUTapHON U BOJOHTEPCKOU AEATECIBHOCTH.
NATPHOTHYECKOT0 BOCIIMTAHUSA:
¢ chOpMHUPOBAHHOCTH POCCUUCKON IpaskIaHCKOM UJIEHTUYHOCTH, TATPUOTH3MA;
® I[IEHHOCTHOE OTHOILIEHHE K I'OCYIapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCUNCKUX
y4YEHBIX B 00J1aCTH (PU3MKH U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
¢ chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEICHUS;
® CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIIBHOCTH YYEHOTI0;
® 0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOWYUBOTO OYAYILIEro.
3CTETHYECKOr0 BOCTIMTAHUSA:
® DOCTETHMYECKOE OTHOIIEHHE K MHUPY, BKIIOYas OSCTETHUKY HAyYHOIO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHHUS:
® WHTEpeC K pPa3IMYHBIM chepaM TpoPecCHOHATBHON NeSTENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOHM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BBIOOp Oymyren
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
® TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHMIO B 00JIACTH (HU3HKHU
Ha NPOTSHKEHNUHU BCEH JKU3HM.
IKOJIOTNYECKOr0 BOCTIMTAHUA:
e c(hopMHPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYpBI, OCO3HaHUE TIJI00AIBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIIeM;
¢ IIJJAaHMPOBAaHHUE M OCYILECTBIECHHUE EHCTBUI B OKPYKAIOLIEH Cpelic Ha OCHOBE 3HAHUSA
LeJIel YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA,
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paclIMpEeHHE OMbITA JESITEJIBHOCTH SKOJOIMYECKOM HAMpPAaBIEHHOCTH HAa OCHOBE
MMEIOIIHNXCS 3HAaHUH 10 (Pu3mKe.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKH;
OCO3HAaHWE IEHHOCTHM HAYYHOW JesTeNbHOCTH, TOTOBHOCTH B IpOLIECCE H3YyUEHUs
(GU3UKA ~ OCYHIECTBISITH  MPOCKTHYKD M HMCCIEIOBATEIBCKYI  JCATEIHHOCTH
WHIWBUIYAIEHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeiCTBUS
Ba3oBble JJoruyeckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOsIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIENATh UEIH EATEIIbHOCTH, 337aBaTh TapaMeTPbl U KPUTEPUH UX JOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTM M TMPOTUBOPEUMS B paccMaTpUBAEMBIX (U3UUYECKUX
ABJICHUSX;

pa3zpalaTeiBaTh IUIAaH pEHIEHHs NpoOseMbl C Yy4ETOM aHalu3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTAaTOB LEIAM,
OLICHUBATb PUCKHU ITOCIIECICTBUM EATEIHOCTH;

KOOPJAMHUPOBATh W BBINOJMHATH PabOTy B YCIOBHSX PEAIbHOT0, BUPTYaJIbHOTO H
KOMOWHHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX NTPOOJIEM.

Ba3oBrle ucciaenoBaTelLCKUE AeiiCTBHA:

BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMH MOHATUSAMHU U METOJAaMH (PU3NIECKOM
HaYKH;

BJIaJI€Th HAaBBIKAMH Yy4eOHO-MCCIICIOBATEILCKOM M TPOEKTHOW NESTEIbHOCTH B
oOnactu (U3HKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY IOMCKY
METOMOB pEUIeHUs 3a7ad (U3NYECKOTO COACp)KaHUS, NPUMEHEHHIO Ppa3IHYHBIX
METO/I0B TIO3HAHUS;

BJIa/IETh BUJAMU JIEATEIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpEeTaIiH,
peoOpa30BaHUIO ¥ IPUMEHEHUIO B PA3IIUYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE MIPH
CO3JIaHMH Y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBIE CBA3M M aKTYaJM3MpOBaTh 3ajlady, BBIABUIaTh
TUIOTe3y €€ pelleHus, HaxOOUTh apryMeHTHl IS  JO0Ka3aTeslbCTBA CBOMX
YTBEP)KJICHMI, 331aBaTh MapaMeTPbl U KPUTEPUH PELICHHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHHS 3aJaud pe3yabTaTbl, KPUTHYCCKH
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3HPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYyTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHON JESITEILHOCTH, B
TOM YHCJIE TP U3YUEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH MPHOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00IACTh KU3HEACSITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;
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BBIJIBUI'aTbh HOBBIC UACHU, IPCJIaratb OPUIruHAJIBHBIC ITOAXOAbI U PCIICHHA,
CTaBUTb Hp06JICMI>I " 3a71a4u, JOIMYyCKAaroIMe aJIbTCPHATUBHBLIC PCIICHU .

Pa6ora ¢ undopmanmeii:

BIIQJICTh HABBIKAMU TONy4YeHHs wHQoOpManuu (DU3HMYECKOTO COJCpKaHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIILHO OCYINECTBISITh TIOWUCK, aHAJIH3,
CUCTeMAaTH3allMI0 W WHTEPIpeTaio WHPOPMAIUU pPa3IUYHBIX BHAOB U (HOpM
MIPEJICTABJICHHUS,

OIICHUBATH JJOCTOBEPHOCTHh HH()OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIICHNM KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 33a1ad C
coOmoieHrneM  TpeOOBaHUI  JIPrOHOMHKH, TEXHUKA OE30MACHOCTH, TUTHEHBI,
pecypcocOepeKeHusl, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (U3UYECKOTO COACPNKAHHS B PA3IUYHBIX ¢dopMaTax ¢ y4E€TOM
Ha3Ha4YeHHWs WH(OpMAIMKU W TEJICBOM ayIUTOPUH, BBHIOMpas OonTUMaIbHYIO (opmy
MIPEJICTABICHUS U BU3YAITH3AIIHH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qeilicTBHSA:

OCYIIECTBJIATH OOIIIEHNE HA ypOKax (M3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacno3HaBaThb MPEAIIOCHUIKA KOH(l)JII/IKTHI)IX chyauMﬁ U CMATYaTh KOH(bJII/IKTI)I;
pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAIbHOM pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX EHCTBUM C yUETOM OOILIUX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4eHa KOJJIEKTHUBA;

MNpUHHUMAThL LEJIN COBMECTHOU ACATCIIBHOCTH, OPTraHU30BbLIBATH U KOOPAWHHUPOBATH
NEUCTBUA MO €€ JOCTHXKEHMIO: COCTAaBJIATH IUJIAaH JCUCTBUHM, paCTpenessiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLICHMBAaTh KA4yeCTBO CBOETr0 BKJIaJa W KaXJIOTO0 y4YyaCTHHMKAa KOMaHIbl B 0OLIuil
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MMPOCKTHI, OUCHUBATE UACU C MMO3UIWHU HOBU3HBI, OPUTHHAJIBHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATL ITO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUEC B PAa3IMYHBIX CUTyallUuAaX,
IMPOABJIATE TBOPYECTBO U Boo6pa>KeHne, OBITH NHUIINATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIE el CTBUS
Camoopranuszaumus:

CaMOCTOATEIILHO OCYIIECTBIISATh MMO3HABATEIIBHYIO NEATEILHOCTh B 00J1aCTH (PU3UKH U
aCTPOHOMUHU, BBISBIISITH TPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3aay, IUJIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl C YIETOM HMEIOIIUXCSI PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTeHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha CeOS OTBETCTBEHHOCTH 3a
pELICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;
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croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBIEHUIO JpyIUMLIUU B o0nacTu (U3HKH,
MIOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH NHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTHh KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIAJI€Th HABbIKAMM IIO3HABATEIbHOW pe(IEKCHMM KaK OCO3HaHMs COBEPILAEMBIX
NENUCTBUN U MBICIIMTEINIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI peIEeKCHH JUIsl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHMUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHMMasl CBOU HEIOCTATKU M JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX NIPU aHAJIU3€ PE3YJIbTATOB JESATEIBHOCTH,
IIPU3HABATh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKU.

B mpouecce mOCTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOrpaMMbl MO (QH3UKE IS
YPOBHSI CpeHEro o01ero o0pa3oBaHus y 00y4YaroImUXCs COBEPIICHCTBYETCSI SMOIIMOHATBHBIN
WHTEJUIEKT, MPEANOoIaralonui copMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TMOHMMATh CBOE AIMOLMOHAIBLHOE
COCTOSIHUE, BUJCTh HAIPABICHHUS Pa3BUTHS COOCTBEHHON ASMOIMOHAIBHOMN c(epsl,
OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAHMSI,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yMEHHUE  MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TIOBEJCHHME, CIIOCOOHOCTh  aJanTHpPOBATHCI K
HMOIMOHAIBHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K OCTIKEHUIO IENU U YCIeXy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXO/Is1 U3 CBOMX BO3MOKHOCTEI;
SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh 3MOIIMOHATILHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHHS, CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTpAMBATh OTHOIICHHS C
JOPYTUMU JTIOABMH, 3a00TUTHCS, TIPOSBIISTH HHTEPEC U Pa3peniaTh KOHPIUKTHL.

[NPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 10 knacce npeaMeTHble pe3yabTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
oTpaXkaTb C()OPMUPOBAHHOCTD y O0yUAIOIINXCSl YMEHUI:

MOHUMATh POJb (PU3UKK B OSKOHOMHYECKOH, TEXHOJIOTHYECKOH, HSKOJIOTHYECKOM,
COLMAJIbHOW M 3TUYECKOH cdepax HesTeNbHOCTH 4YelIOBEeKa, poJib U MeCTO (U3UKU B
COBPEMEHHOM Hay4HOU KapTHHE MHpA, 3HAYECHUE OIMCATEIILHOM,
CHCTEeMaTU3UPYIOLIeH, OObSICHUTENBPHONW M MPOTHOCTHYECKOW (yHKUMH (usnueckoin
TEOPUU — MEXAHUKU, MOJIEKYJISAPHOU (PU3UKU U TEPMOAMHAMUKH, POJIb (HU3HUECKOMN
Teopuu B (OPMHUPOBAHUHU MPEJICTABICHUN O PU3NUECKON KapTUHE MUDA;

pa3nuyaTth yCJIOBUS NPUMEHHMMOCTH Mojeneil (U3NYEeCKUX Tel U MpPOLECcCOB
(ssBJIeHUI): HHEpIMAIbHAS CUCTEMa OTCUETa, aOCOJIFOTHO TBEPIOE TE0, MaTEpHaAJIbHAS
TOUYKa, PABHOYCKOPEHHOE [BHXXEHHE, CBOOOJHOE MaJeHHe, aOCOIIOTHO YHpyras
nedopmarusi, abCOIIOTHO YNPyroe U abCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJETN
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ra3a, *XUAKOCTU U TBEPAOro (KpUCTAUIMYECKOr0) Telsa, HJCalIbHBIA Ta3, TOYEHHbIN
3apsAl, ONHOPOIHOE IEKTPUUYECKOE I10JIE;

pa3nuyath yciaoBHUS (TpaHUIBl, OO0NACTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
MOHUMATh BCeoOIMil XapakTtep (yHAAMEHTaIbHBIX 3aKOHOB U OrPAaHUYEHHOCTb
HCIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH MEXAaHHMYECKHE IIPOLECCHl U SBICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMS U 3aKOHbI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUOKEHUsI, (POpPMYITbI KMHEMAaTHUKHA PaBHOYCKOPEHHOTO [BIDKEHUS, MpeoOpa3oBaHUs
lanunes nns  CKOPOCTH W IepeMelleHusi, 3akoHbl HbloTOHa, mNpUHIUN
OTHOCHUTENbHOCTU [anuiesi, 3aKOH BCEMUPHOIO TSTOTEHUs, 3aKOHBI COXPaHEHMS
UMITyIbCA M MEXaHWYEeCKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJOBHs paBHOBECUS TBEPAOrO Tena), IMpPH ITOM
HCIIONIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPDAXKEHHME  3aKOHOB,  YKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBaHuil [ anues, BTOpOro M TPEThEro
3aKk0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA 1 MEXAHUYECKOW YHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIONb3Ys OCHOBHBIE
nonoxkennss MKT u 3akoHBl MOJIEKYNSpHOM (QU3MKM W TEPMOJWHAMUKH (CBS3b
JABJICHUS UI€ATBHOIO T'a3a CO CpeHEN KUHETUYECKON SHEpruei TEerI0BOro ABUKEHUS
U KOHLEHTpauued €ero MoOJIeKyJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpeaHel
KMHETUYECKOW DSHEprued TEIUIOBOrO JBM)KEHUS €ro 4acTull, CBS3b JIaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKY]l U €ro TEeMIIEpaTypod, ypaBHEHHUE
MenneneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHHS
SHEPruy B TEIUIOBBIX Ipolleccax), MpPU OSTOM HCIOJB30BaTh MaTeMaTHYECKOE
BBIPQXCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzeneeBa—
Knaneiipona;

aHaJIM3UPOBaTb U OOBSACHATH DJEKTPUUECKUE SBJICHUS, HCIOJIb3YS OCHOBHBIE
MOJIOXKEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUs IIEKTPUUECKOTO 3aps/a,
3akoH  KysjoHa, DNOTEHUMANbHOCTh  AJIEKTPOCTATUYECKOrO  MOJSI,  NPUHLUI
CYNEPINO3UIMU IEKTPUUYECKUX IOJIEH, NPU 3TOM YKa3blBas yCJIOBHUS NPUMEHUMOCTHU
3akoHa KynoHa, a TakKe INpPaKTHYECKH Ba)KHbIE COOTHOLIEHUWs: 3aKOHbl Oma s
y4acTKa IeNy U I 3aMKHYTOM 3JIEKTPUYECKOU 1enu, 3akoH [xoynsa—JIenia, npaBumna
Kupxroda, 3axonsr @apajes 1Uist SIEKTPOIN3a);

OIUCHIBAaTh (PU3NYECKUE MPOLECCHl U SBJICHMS, UCIOJb3Ys BEJIMUUHBI: MEpEeMEILEHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CUJla, MOMEHT CUJIbl, JaBJICHUE,
[OTEHLIMAJbHAsl SHEprusi, KUHETHUYEeCKas HHEprusi, MeXaHuuyeckas 3Heprus, paboTa
CUJIBI, LICHTPOCTPEMUTENIBHOE YCKOPEHME, CUja TSKECTH, CWila YIPYIOCTH, CHia
TPEHWsI, MOIITHOCTh, YJHEPTHSI B3aUMOJICHCTBUS Tena ¢ 3eMiiéi BOMM3U e€ MOBEpXHOCTH,
SHEeprus ynpyrod naepopmanuu MNPYKHUHBI, KOJMYECTBO TEIJIOTHI, aOCOMIOTHAs
TeMmeparypa Teia, paboTra B TEpMOJMHAMHUKE, BHYTPEHHSS SHEPrusi HIEaJbHOIO
OJTHOATOMHOTO ra3a, paboTa MJeaJbHOrO ra3a, OTHOCHTEIbHAs BIAXKHOCTb BO3/yXa,
KIIJI wuneanbHOro TEMJIOBOrO [BHUraTels; 3JIEKTPUYECKOE I10J€, HANpsKEHHOCTh
ANEKTPUYECKOTO IOJIA, HAIPSHKEHHOCTh IOJI TOYEYHOTO 3apsAja WM 3apsKEHHOTO
mapa B BaKyyMe€ U B JUAIEKTPHUKE, TOTEHIUAN dJIEKTPOCTATHYECKOrO MOJIs, PAa3HOCTh
MIOTEHIMAJOB, 3JEKTPOABMKYIIAs CHJIA, CHJIa TOKAa, HANpPSHKEHUE, MOIIHOCTh TOKa,
JJNIEKTpUYECKass €MKOCTh IIJIOCKOTO KOHAEHCATOpa, CONMPOTHUBIIEHWE Yy4acTKa IEMU C
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MOCJIEZ0OBATENbHBIM M MApajUIeIbHBIM ~ COEJIIMHEHHUEM  PE3UCTOpPOB,  DHEPrus
3IEKTPUUECKOT0 MOJII KOHJIEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMPOTEKaHHs] (PU3NYECKUX  SBICHUN: MEXaHUYECKOEe
JBUKEHUE, TEIUIOBOE JBMKEHUE YaCTHIl BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JBIKEHUE, MU dy3usi, UCTIapeHUe, KUTICHUE U KOHJCHCAIINS, IIJIaBJICHHUE
W KpUCTA/UIM3alUsl, HANPABIEHHOCTh  TEIUIONEpenayu, dBJIEKTpu3alus  Tell,
SKBUIIOTEHIIMAIIBHOCTD TOBEPXHOCTH 3aPSKEHHOTO IPOBOIHUKA,

MIPOBOJIUTH MCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT APYTOU C
WCIIOIb30BAaHUEM TPSMBIX HW3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCHPOBATh PE3YJIbTATHI MOJYICHHON 3aBUCHMOCTH (DU3MYECKHX BEIUYHH B BHJIC
rpadUKkoB ¢ Y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEpeHUil, nelaTh BBIBOIBI I10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PH3UYECKUX BEIWYWH, TPU OITOM BHIOUPATH
ONTHMAJbHBIA METOJl HW3MEpEHHUsi, OICHUBATh AaOCOJIOTHbIE M OTHOCHTEIbHBIC
MOTPEUTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  OMBITBI O MPOBEPKE MPEIOKEHHONW THUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  JKCIEPUMEHTAIbHYI0  yCTaHOBKY, AaHAJIMU3HPOBATh
MIOJIyYE€HHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATyCE MPEAI0KEHHON TMIIOTE3bI;
coOmoaaTh npasBuia 0€30MacHOro TpyAa MpPH MPOBEACHUM HMCCIEIOBAHUN B paMKax
y4eOHOTO SKCIIEPUMEHTA, NMPAKTUKyMa U Y4eOHO-MCCIEIOBATEIbCKOW M IMPOEKTHOU
JEATENbHOCTH C WCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a00OpaTOpHOTrO
000pyI0BaHUS;

pemarh pacy€THBIC 3a/ladyd C SIBHO 3aJaHHOM W HESBHO 3aJaHHON (Qu3nuecKon
MOJIETIbIO: HAa OCHOBaHMM aHalu3a YCJIOBHUS OOOCHOBBIBaTH BBIOOP (hH3HUECKOI
MOJIETIM, OTBedamleld TpeOoBaHUSAM 33Jayd, MPUMEHATH (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTYJaThl (PU3MYECKHMX TEOpH TPU  HCIOIH30BAHUH
MaTe€MaTUYeCKUX METOJIOB pEUIeHUs 3a/Jady, MPOBOJUTH PACUETHI HA OCHOBAaHUU
MMEIOIIMXCA JAHHBIX, AaHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTHPOBATH METOJbI
pelieHus ¢ y4€TOM MOJYyUYEHHBIX Pe3yIbTaToB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyromue NpUMEHEeHUs 3HAHUN U3 Pa3HbIX pa3zesioB
Kypca (DU3MKH, a Tak)Ke HHTETPAllMd 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYHO LEMOYKY PaCCyXICHHH C ONOpOH Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB Pa0OTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB M TEXHOJOTHYECKHX MPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAIM3WPOBaTh W  OICHUBATh IMOCIEACTBUS OBITOBOM U  MPOU3BOJICTBEHHOM
NESITeIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (U3MYECKUMHU NpOLEccaMH, C MO3ULMI
9KOJIOTUYECKOU 0e30MacHOCTH, MPEACTABICHUI 0 paoHaIbHOM
MPUPOJONOIB30BAHUM, a TAKXKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUN HAyKu M
TEXHOJIOTHH JIUIS TaTbHEHUIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

MPUMEHSTH Pa3IMYHbIE CIIOCOOBI PadOTHI ¢ MHpOpManuei GU3NIECKOTO COAEPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX  HMH()DOPMAIMOHHBIX  TEXHOJIOTHUH, TMPU  ITOM
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UCIIOJIb30BAaTh  COBPEMEHHBIC  WH(MOPMAIMOHHBIE  TEXHOJIOTMW  JJIsA  IIOWCKa,
nepepaboTKu W TpeAbsBICHUS Y4eOHOM W HAYYHO-MOMYJSIpHON uH(pOpManuu,
CTPYKTYPUPOBAHHUS W HMHTEpIpETallid WH(POPMAIUK, TOJTYYCHHOW W3 Pa3InYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJTydaeMyr0 HH(OPMAIIUIO U OIICHUBAThH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIONIMXCS 3HAHWM, TaK W HAa OCHOBE aHalM3a
MCTOYHUKA UHPOPMAIIUH,

NPOSIBJIATE  OpPTraHW3allMOHHBIE ¥  TI03HABaTEIbHBIE YMEHHUS CaMOCTOSATEIBHOTO
MPUOOpPETEHUsT HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHS IPOCKTHBIX W Y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyIIE C UCIOJIHEHUEM DPAa3JIMYHBbIX COIMAJIBHBIX POJICH, IIAHUPOBATH
paboTy TpYIIBL, palMOHAIBLHO pACHPEACTSATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIIUsX, aICKBATHO OICHUBATh BKJIAJ] KAXKIOTO U3 YYaCTHUKOB TPYIIIBI B PEHICHHUE
paccMaTpuBaeMoi poOIeMbl;

NPOSIBIISATh MOTHBALMIO K Oynymed TpodeCCHOHAIBHOW — JCSITENBHOCTH 10
CHEHATLHOCTIM (PU3UKO-TEXHHYECKOTO TPOQUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl HAa YIIyOJEHHOM YPOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLINXCS YMEHU:

MOHUMATh pPOJb (UMK B HIKOHOMUYECKOW, TEXHOJOTMYECKOH, COIHAbHON H
ATHYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHOMN
HAy4YHOU KapTHUHE MUPA, POJIb ACTPOHOMUU B MPAKTUUYECKON JEATEIILHOCTH YEJIOBEKa U
JalbHEWIIeM  HAyYHO-TEXHMYECKOM  pa3BUTUH,  3HA4YCHHE  OINKCATENIbHOMH,
CHCTEMAaTU3HUPYIOUIeH, OOBSICHUTENPHON M MPOTHOCTHYECKOW (yHKUMH (usmueckont
TEOPUH — HJIEKTPOJMHAMUKH, CHELUAIbHOW TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOMU
¢bu3uky, ponb GU3NYECKON TEOpHH B (POPMHUPOBAHUH MPEICTABICHUNA O QU3NUYECKON
KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O MPUPOJIE;

pa3iauyaTh yCIOBHS NPUMEHHMOCTH Mojeled (U3MYeckux Teln U MPOILEeCcCOB
(sBNEHUI): OAHOPOJHOE DOJEKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE  IOJIs,
rapMOHHYECKHE KoJeOaHUs, MaTeMaTHUYeCKU MAasTHUK, WJCAIbHBIN MpPYKUHHBII
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UICATbHBINA KOIeOATeIbHbI KOHTYp, TOHKAS JIMH3A,
MOJIEJIEN aTOMa, aTOMHOTO Si7[pa U KBAHTOBOM MOJENH CBETA;

paznuyaTh ycnoBUs (TpaHMIBl, OOJACTH) NPUMEHHMOCTH (PU3WYECKUX 3aKOHOB,
MOHUMATh BCeoOIMi XapakTtep (yHAAMEHTaIbHBIX 3aKOHOB U OrPAaHUYCHHOCTD
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH 3JIEKTPOMArHUTHBIE IPOLECCHl U SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIIOJIOXKEHHMSI M 3aKOHbl AJIEKTPOJAWHAMUKHA U CHELUAJIBbHON Teopuu
OTHOCHUTENILHOCTH (3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsijia, cuia Amrepa, cuia
Jlopenua, 3aKkOH »AJEKTPOMAarHUTHOW WHAYKIWU, mpaBwio Jlenuna, cBsa3p JJIC
CAaMOUHJYKIIMM B 3JIEMEHTE IEKTPUUYECKOM LIENMU CO CKOPOCTBIO M3MEHEHUS CHIIbI
TOKa, MOCTYJaThl CIIEIHATbHON TEOPUH OTHOCUTEIBbHOCTH DUHINTEWHHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U ABJIEHUS, CIOJB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHue OuHIITEeWHA 11 (poTodaddexTta, mepBblii U BTOPOi
noctynaTel bopa, nmpuHIMI COOTHOIIEHUs HeonpeaenéHHocten [elizendepra, 3aKOHbBI
COXPAHEHHUS 3apsI0BOI0 U MACCOBOIO YMCEN M 3HEPIMM B SACPHBIX PEAKIUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);
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OIUCHIBATh (PU3HUECKUE MPOLIECCH U SBJIECHUS, UCIOb3Ys BEIMUNHBI: HAIPSXKEHHOCTD
AJIIEKTPUYECKOTO0  MOJIsA, IMOTEHLIMANd  AJIEKTPOCTATUYECKOro  IOJis,  Pa3HOCTb
MOTEHIIUAJIOB, JJEKTPOJBIKYIAS CHUJIa, WHAYKIMS MarHUTHOTO TOJS, MarHUTHBIN
MOTOK, CWiIa AMIlepa, HWHIYKTHUBHOCTH, ODJIEKTPOJBMKYIIAs CHIIA CAaMOMHIYKIIUH,
SHEPrusi MarHUTHOTO MOJISl IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI UMIYJIbC, TOJHAS
SHEPrHUsl, SHEPTHsI TTOKOSI CBOOOIHON YACTUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] siipa, SHEPTUs CBA3H A]Ipa;

OOBSICHATH OCOOEHHOCTH TMPOTEKaHUsSI (PU3UUECKUX SIBJICHHUI: 3JIE€KTpOMarHUTHas
MHAYKINSI, CAMOUHIYKIIHS, pe30HaHC, UHTep(dEepeHLIs BOJIH, TUGPaKIUs, JUCIepCcus,
MOJIHOE BHYTPEHHEE OoTpakeHHe, Gotodtekrpudeckuii apdext (poroaddexr), annha-
u Oera-pacmaibl  siep, TramMMma-U3iIydeHue saep, (pusudeckue  MPHUHIIUIIBI
CHEKTPaIFHOTO aHajn3a 1 paboTHI JIa3epa;

OIIpeENATh HaNpaBiICHUE WHIYKIMM MarHUTHOTO MOJS MPOBOJAHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH H300paKEHHE, CO3/7aBaeMO€ IUIOCKHM 3€pKaJoM, TOHKOH JIMH30U, H
PacCUUTBIBATh €r0 XAPAKTEPUCTUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMMYECKHUE TMOHATUS, TEOPUH U 3aKOHBI JJIs
aHanmM3a W OOBsACHEHUS (PU3MYECKHX TMPOIIECCOB, MPOUCXOIANINX B 3BE3TAX, B
3BE3AHBIX CHUCTEMaX, B MEXTaIaKTHUECKON cpeae; IBUKEHHS HEOECHBIX Ted,
3BOJIIOIMH 3BE3 1 BeelneHHoid;

MIPOBOJIUTH HCCIICOBAHHE 3aBUCHUMOCTEH (PM3NYECKHUX BEIMYMH C HCIIOJIb30BaHHEM
MPSIMBIX U3MEPEHHUI, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3yIbTATHI
MOJIYYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BHJE TpaduKOB C YyUETOM
aOCONIIOTHBIX ~ TOTPELIHOCTEH H3MEpeHuM, JenaThb BBIBOJBI IO  pe3yjbTaTaMm
UCCIIEIOBAHMUS;

MPOBOANTh KOCBEHHBbIE H3MEpeHUs (PU3UYECKHX BEIWYUH, TPU OSTOM BHIOUPATH
ONTHMAJbHBIA METOJl H3MEpPEHHUs, OLCHUBAaTb AaOCOJIIOTHBIE U OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;

MPOBOAUTH  OMBITHI [0 TPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  cOOMpaTh  AKCIIEPUMEHTAJbHYI0  YCTAHOBKY,  aHaJIMW3HPOBATh
MOJIyYEHHBIE PE3YIbTAThl U JENATh BBIBOJ O CTATyCE MPEATI0KEHHONW TUIIOTE3BI;
OMUCHIBATh METO/IbI MOJTYyYEHHUsI HAYYHBIX AaCTPOHOMUYECKUX 3HAHUN;

coOroaTh mpaBuiIa 0€30MacHOr0 TPyAa MPU MPOBEIACHHUH HMCCIEAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTHUKyMa U y4eOHO-HCCIIEIOBATENbCKON M MPOEKTHON
NESTeNbHOCTH C HCIONb30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB W Ja0OpaTOpHOTO
000pyI0BaHUS;

pemars pacdy€THBIE 3aladdl C SIBHO 33JaHHOW M HESBHO 3aJIaHHON (U3MUecKoi
MOJICTIbIO: HAa OCHOBaHMM aHAllM3a YCJIOBUS BBIOMpATh (U3UYECKUE MOJEIH,
OTBeUaromre TpeOoBaHUAM 33ajauu, TPUMEHSITh POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3NYECKUX TEOPUH MpPH HCIOJIB30BAHUM MaTEeMaTHUYECKUX METOJI0B
pelieHus 3ajay, MPOBOJUTH pacu€Thl Ha OCHOBAHMM MMEIOIIUXCS JAHHBIX,
aHAIM3UPOBaTh pe3yJbTaThl W KOPPEKTHUPOBATH METOJAbl PELIEHUA C YYETOM
MOJIyYEHHBIX PE3yIbTaTOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrole MpUMEHEeHUS 3HAaHUN U3 Pa3HbIX pPa3zesioB
Kypca (U3MKH, a TakKe HHTETpallud 3HAHUW U3 APYTUX IMPEAMETOB €CTECTBEHHO-
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HAy4YHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYIO ILIEMOYKY PACCYXKIAEHUU C OMOpPOMl Ha
M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS JIIsl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB M TEXHOJOTHUYECKHUX MPOIIECCOB;
MPUBOAUTH PUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IHPOIECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJTM3UpOBaTh M  OLEHMBATh IIOCIHEACTBUS OBITOBOM M  MIPOHM3BOJCTBEHHOM
JEATeNbHOCTH YEJIOBEKa, CBS3aHHOM ¢ (U3MYECKMMH INpolleccaMM, C TO3UIHH
HKOJIOTHYECKOM 0e30MacHOCTH, MIpeICTaBICHUIA 0 palroHaIbHOM
MPUPOJIONIONB30BAHNN, a TaKXKE Pa3yMHOM HCIOJIB30BAHUU JOCTIDKEHUH HAyKd H
TEXHOJIOTHH JUIS TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

MPUMEHSTh pa3IU4HbIe CIOCOOBI paboThl ¢ HHPOpMAIHEeH PU3NIECKOTO COACPIKAHHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMALIMOHHBIX  TEXHOJOTHUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  WH(OPMALMOHHBIE  TEXHOJOTMU  JJIsi  IOMCKa,
nepepadoOTKH M TPEABbABICHUS Y4eOHOM W Hay4dyHO-NOMYJSIpHOM uH(opManuy,
CTPYKTYPUPOBAaHHUSI W MHTEpIpeTaluy HHPOPMAIUH, MOIYYEHHOW M3 pa3IMnYHbIX
MCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMy0 HH()OPMAIMIO U OIIEHUBATh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIONIMXCS 3HAHWH, TaK W Ha OCHOBE aHaIM3a
UCTOYHUKA UH(OpMaIUY;

MPOSBIATh OPraHM3AallMOHHBIE M IO3HABaTeNbHbIE YMEHUS CaMOCTOSTEILHOTO
MPUOOpPETEHUs] HOBBIX 3HAHMW B TPOIECCE BBIMOIHEHHS MPOEKTHBIX W Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paGoTaTh B TpyIIe C UCIOJIHEHHUEM DPAa3JIMYHBbIX COIHMAJIBHBIX pPOJIEH, IUIAHUPOBAThH
paboTy TpYIIBL, paMOHAIBFHO PpACTPEACISATh JNEATENFHOCTh B HECTAaHIAPTHBIX
CUTYaIUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXIOTO U3 YUACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoii MpoOIeMbI;

OpOSBIIATE  MOTHBAaIMI0O K  Oyaymedl  mpodeccMOHambHOW — IEATENBHOCTH 10
CHEHATLHOCTAM (PU3HKO-TEXHHUUECKOTO PO uIIs.
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TEMATHYECKOE INIAHUPOBAHHUE
10 KUIIACC

Ne HaumeHnoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoaudecTBo 4acoB

Bcero

Pazzen 1. HAYUHBIA METO/I IO3HAHUSA ITPUPO/IbI

KonTpoabHbie
padoThbI

DJIeKTPOHHbBIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchbl

1.1 Hayunslit MeTO MO3HAHUS TPUPOLBI 6
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Jlnnamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1
Hroro no pazneny 35

Pazgen 3. MOJIEKYJISAIPHAS ®PU3UKA U TEPMOJANHAMMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
13 ArperatHble cOCTOsIHUS BelecTBa. MazoBble 14 1
' HEPEXOJIBI
Hroro no pazneny 49
Paznen 4. 3JIEKTPOAUHAMUKA
4.1 DJIEKTPUYECKOE MOJIe 24 1
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4.2 ITocTOSIHHBIN 2JIEKTPUYECKUI TOK 24

43 Toku B pa3fiMyHbIX Cpeiax 6
Uroro no pazneny 54
Pazzen 5. PUSHUECKUAUN MPAKTUKYM

5.1 ‘ Pu3NYeCcKUil IPAKTUKYM 16
Hroro o pasneny 16
PesepBHOE Bpemst 10
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170
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11 KJIACC

Kosmn4yecTBo 4yacoB
HaumeHoBaHue pa3/ie/ioB U TeM JuexkTpoHHbIe (HUGpPOBbIE)
Ne ni/m KonTpoabHbie
NpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI
Pa3znen 1. JJIEKTPOANHAMUKA
1.1 MaruutHoe nose 14
1.2 DneKTpOMarHuTHas MHAYKLIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KoyedaHus 10
2.2 DJeKTpOMarHuTHbIE KOJIeOaHUs 15
)3 MexaHWYeCcKUe 1 AIEKTPOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Uroro no pazneny 60

Pasgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisipHO-BOJIHOBOM Jyanu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO sJIpa U 3JIEMEHTAPHBIX 5

HacTHuIg
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Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKU

5.1 ‘ DeMEeHThI aCTPOHOMHH B acTPODU3UKU 12

Hroro no pazneny 12

Paznen 6. PUSHUECKUAMN TPAKTUKYM

6.1 ‘ Pu3nYeCcKuil NPaKTUKYM 16

Hroro no pazueny 16

Pazges 7. OBOBINAIOIIEE IOBTOPEHHUE

Cucremarusanus 1 0000LIeHuE
MPEIMETHOTO COJICPYKAHMS U OIbITa

7.1 n 15
NesTeNbHOCTH, TPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 knaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4
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INOYPOYHOE IIVTIAHUPOBAHHUE
10 KUIIACC

Ne n/m

Tema ypoka

KoaudecTBO 4acoB

Bcero

Jdara usyyenus

1 ®dwusuka — pyHaaMeHTaIbHas HayKa O IPUPOJIe 1

) Hayunslii MeTOA MO3HAHUS U METO/IbI UCCIIEIOBAHUS 1
(bu3MYECKUX SIBICHUN

3 DKCHEPUMEHT U TEOPHS B TIPOLIECCE MTO3HAHUS TPUPOJIBI. 1
HaGmoienue v SKkcriepuMenT B pusmke

4 Crioco6bI u3mMepeHust PU3NIECKUX BETUINH 1

5 AOCOIOTHAS M OTHOCUTEIbHASI TOTPEITHOCTH H3MEPEHUH i
(bUBUYECKUX BEITUYUH
MonenupoBanue B gusuke. Pons u Mmecto pu3uku B

6 (hOpMUPOBaHUN COBPEMEHHOW HAyYHOUW KapTUHBI MUPA, B 1
MPAKTUYECKON JAESITeTbHOCTH JIIoIeH
Mexanuyeckoe aBmxeHue. Cucrtema orcuera.

7 OTHOCHUTENBHOCTh MEXaHNYECKOT O ABMKeHus. [Ipsmas u 1
oOpaTHas 3a1a4yu MEXaHUKH
Pannyc-BekTop MaTepUanbHON TOYKH, €0 POEKIUHA Ha OCU

8 koopaunar. Tpaekropus. [Iepemernienue. Ckopocts. Mx 1
MPOEKIUU HA OCH KOOPAUHAT

9 PaBHOMepHOE npsiMoninHeliHOe aBMxkeHue. [ paduyeckoe 1
OTKCaHNE PABHOMEPHOTO MPSIMOJIMHEMHOTO JIBIKEHUS

10 CrnoxxeHue nepeMelieHuii u ckopocteil. Pemenue 3agau 1

11

HepaBHomepHoe aBuxkeHrne. MrHoBeHHast CKOPOCTb.
Yckopenue. [IpsmonrHeitHOe IBUKEHHUE C TOCTOSTHHBIM
YCKOpEHUEM

MepenaH yepes [naaok 08.11.2023 12:20 GMT+03:00 / \
d033f670-8e27-4244-a855-5ae85a294b69 | FJ' )

CrpaHuua 37 u3 62 \\7/



Fpa(bnqecxoe OIIMCaHHC pr[MOJ'IPIHCfIHOFO JBHUXXCHUA C

12 MTOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOe nazienue. Y CKopeHue CBOOOTHOTO MaeHHUSI.

13 3aBHCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHH U
ux rpaguxu

14 JIBm>keHue Tena, OpoIeHHOTO MO/ YIIIOM K TOPU30HTY
KpuBonunerinoe npmxenue. [[BUkeHUE 10 OKPYKHOCTH.

15 VYrioBas u nuHenHas ckopocTs. [lepuon u yacrora.
LlenTpocTpeMUTENBHOE U TIOJTHOE YCKOPEHUE

16 Konrponsnas padora no reme "Kunemarnka"
[Tepsriif 3akoH HeroToHA. IHEpLIMAIbHBIE CUCTEMBI OTCUETA.

17 [Tpunimn otHocuTensHocTH ["anunes. HennepuuanbHbie
CUCTEMBI OTCUETA

13 Cuna. PaBHonelicTBytomas cuiia. Bropoii 3akon HeroToHa.
Macca

19 Bzaumoneiicteue ten. Tpertuii 3akoH HeroToHA

20 [IpuHnun cynepnio3unuu cwil. Pemenue 3a1a4 Ha IpUMEHEHUE
3akoHOB HproTOHA

71 3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTD
IPAaBUTALMOHHOW U MHEPTHOM MAacChl

22 Cuiia TSHKECTH M YCKOpPEHHEe CBOOOTHOTO TaeHUS

7 JIBm>keHHe HEOECHBIX TENl U X UCKYCCTBEHHBIX CITYTHUKOB.
[lepBas kocmMHueckasi CKOpocTb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

75 Cuna tpenus. [Ipupoaa u Buabl cui TpeHus. JIBuxeHue B
YKUJIKOCTH U Ta3e ¢ YYETOM CUJIbI COITPOTUBIICHUS CPEBI

26 Hasnenue. ['unpocratnueckoe napienue. Cuna Apxumena
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AOGCOIIOTHO TBEPAOC TCIO. HOCTyTIaTCJ'IBHOC H BpaliaTCJIbHOC

27 JBUKEHHME TBEPJIOTO Tela

28 MOMEHT Cuiibl OTHOCUTENIBHO OCH BpauieHus. [1nedo cubl
CnosxeHue cui, IPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp

29 TSKECTHU Teja. Y CIIOBUS PaBHOBECUs TBEPAOTro Tesa. Buasl
paBHOBECHS

30 Pemenne 3amau

31 KonTponbhas padota no teme "JIlunamuka. Cratuka TBEpAOTro
Tena”
Hmnynbc MaTepuanbHON TOYKH, CUCTEMbI MaTePHATbHBIX

32 Touek. LleHTp macc cuctembl MaTepuaIbHbIX TOUEK. Teopema o
JBUKEHUH LIEHTPa Macc

1 ViMnynibe cuibl M N3MEHEHHUE UMITYJIbCa TeJa. 3aKOH
COXpaHEHHUs uMIysbca. PeakTuBHOE ABUKEHUE

14 MomeHT umnyinbsca MarepualibHON Touku. [Ipeacrasnenue o
COXPaHEHWU MOMEHTA UMITYJIbCa B IEHTPATBHBIX MOJSIX

35 Pemenue 3anau

16 Pa6ora cuiibl Ha MajOM U Ha KOHEYHOM MEPEMEUICHHH.
I'paduueckoe npeacTaBieHne paboThl CHIIbL. MOIIHOCTD CHIIBI

37 Kunernueckas sneprus. Teopema 00 H3MEHEHUH
KUHETUYECKON YHEPTUU MaTEPUATIbHOU TOUKHU

13 IToTeHnManbHBIE M HEIOTEHIMANIBHBIE CUIIBL. [loTeHIManbHas
sHeprus. Bropas kocMuueckas CKOpocTb
Tpetbst kocMuueckast ckopocTh. CBsi3b pabOTHI

39 HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU SHEPTUu
CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYEeCKOW YHEPTUI

40 VYnupyrue u Heynpyrue cToJIKHOBEHHUs. Y paBHeHHe bepHyin
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JUTSL UIeanbHOM KUIKOCTH

KonTponbHas padota mo Teme "3aKOHbI COXpaHSHUS B

41 " 1
MEXaHHUKE

47 Pa3Butue npencrasiaeHui o npupoae TenaoTsl. OCHOBHBIE 1
nonoxenns MKT. luddysus. BpoyHoBckoe nBukeHne

43 CrpoeHnue ra3000pa3HbIX, )KUJKUX U TBEPAbIX TEl. XapakTep |
JBYDKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

44 Macca u pazmepsl MoJieKyn (aTomoB). KonruecTBo BeliecTna. |
[TocrossuHas ABoraapo

45 Temneparypa. TenmoBoe paBHoBecue. [llkana [enscust 1

46 Pemenue 3anau 1

47 Wneanpuelii ras. I'a3oBble 3aKOHEI 1

48 VYpaBuenue MenaeneeBa-Knaneiipona. Pemenue 3anau 1

49 AbGcomoTHas TeMieparypa. 3akoH JlanproHa 1

50 W3omporeccsl B uA€aIbHOM ra3e ¢ OCTOSHHBIM KOJINYECTBOM |
BELIECTBA

51 I'padmyeckoe mpencTaBieHre U30MPOLECCOB: U30TEPMA, 1
M30X0pa, n3obapa

52 OcnoBHoe ypaBHeHne MKT 1

53 Pewenue 3anau 1
CBs13b a0COIOTHOM TeMIMepaTypbl TEPMOIUHAMUYECKON

54 CUCTEMBI CO CPETHEW KUHETUYECKOM SJHEpruen 1
MIOCTYNATEIbHOTO TEMJIOBOIO ABMXKEHHUS €€ YaCTHI]

55 O06001eHre 1 cucreMarn3anus 3Hadauii mo reMe "OCHOBEI |
MKT"

56 Kontposbnas padora mo teme "OcHoBsl MKT" 1
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TepMoanHaMuyecKas CUCTEMA. 3aJaHUE BHEIIHUX YCJIOBUN
st T/ cuctembl. BHenHue 1 BHyTpEHHUE [TapaMETPBI.

57
[TapameTpsl T/] cuctemsbl Kak CpeITHUE 3HAYECHUS BEJIMYMH,
OMUCHIBAIOIINX €€ Ha MUKPOCKOIIUYECKOM YPOBHE

58 Hyneroe nauano repmoauHamuku. CaMonpon3BOJIbHAS
penakcanus T CHCTEMBI K TETUIOBOMY PaBHOBECHIO

59 Mopenb uieanbHOTO ra3a B TEpMOJUHAMUKE. Y CIIOBUS
IIPUMEHNMOCTH 3TOM MOJEIN

60 VYpaBuenue MeHnaeneeBa-Knanelipona u BelpakeHUE 115
BHYTPEHHEHN 3HEpruu
BeIpaxxeHue 11 BHyTpeHHEN S3HEPIrUU OJTHOATOMHOTO

61 uaeanbHoro rasa. Kpasucratuueckue u HeCTaTUUECKUE
MPOIIECCHI

2 DnemeHTapHas paboTa B TepMOAUHAMUKE. Beraucnenue
paboTsl o rpaduKky mporiecca Ha pV-auarpamMmme

63 Temuionepenaya Kak croco0 U3MEHEHUS! BHYTPEHHEW SHEpruu
T]I cucremsl 6e3 coBepieHHs paboThHI

64 KonBekuus, TenaonpoBOAHOCTb, U3Iy4CHUE
KomnuectBo Tennorsl. TermmoéMKOCTh Tena. Y AenbHas U

65 MOJISIpHASI TEIUIOEMKOCTHU BEIECTBA. Y JIe/IbHAs TEIUIOTa
CropaHusi TOIUINBA

66 Pacuér xonuuecTBa TEMIOTHI NP TEIUIONEpeaaue

67 [Tonsitne 06 amnabaTHOM mporecce. [lepBriii 3aK0H
TEPMOJIMHAMUKH

68 KonnuecTBo TemnoTel ¥ paboTa Kak Mepbl U3MEHEHHUS
BHyTpeHHeH 3Heprun T/1 cucremsl

69 BTtopoii 3aKk0H TepMOJIMHAMUKU JJI1 PABHOBECHBIX U

HEpaBHOBECHBIX IpoleccoB. HeoOpaTtuMocTs mpupoaHbIX
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IpoueccoB

70 [Tpuniune! geiicTBus TermnoBbix MamuH. KIT

71 MaxkcumanbHoe 3Hauenune KITJI. Hukn Kapnao

72 Pemnrenne 3anau

7 DKOJIOTMYECKHUE aCHEeKThl UCIIOJIb30BaHUS TEMIOBBIX
nasuraresei. TennoBoe 3arps3HeHnue OKPYKaroLEH Cpebl

74 Pemnrenne 3amau

75 O06001eHne 1 cucTeMaTU3alus 3HaHU# 10 TeMe
"Tepmonunamuka. TenaoBbie MaTUHBL"

76 Kontponbras padora mo teme "TepmoaunHamuka. TeraoBsie
MaluHb!"

77 [TapooOpazoBanue u koHaeHcaus. Mcnapenue u KumeHue.
VYaenpHas TemI0Ta MapooOpa3zoBaHus
Haceiiennsie u HeHacklleHHbIe Tapbl. KauecTBeHHas
3aBUCUMOCTD TUIOTHOCTH U JIaBJICHUS HACBIIIIEHHOT'O Mapa OT

78 TEMIIEPATypPhl, UX HE3ABUCUMOCTH OT 00bEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH

79 BrnaxxnocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS
BIIAYKHOCTh

80 Pewrenue 3anau

21 TBépnoe teno. Kpucraminueckue u amopgHsbIe Tena.
AHM30TpONUS CBOMCTB KPUCTAIIIOB

%) [1naBneHue u Kkpucramuzanus. Y aejibHas TEIUIOTa IUIABJICHHUS.
Cybmumarnms

23 Hedopmaruu 1BEpAoro Tena. Pactsokenue u cxxatue. CaBur.

Monyns FOnra. [penen ynpyrux nedopmariuit
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TennoBoe pacunpeHne >KUJKOCTEN U TBEPJIBIX TEIl.

84 AHrapMOHHU3M TEIUIOBBIX KOJIEOaHUI YacTHI] BEILIECTBA

85 [IpeoOpazoBanue sHEeprun B (ha30BBIX MEPEX0aaxX

86 YpaBHEHHE TEIUIOBOTO Oananca

87 Pemenue 3amau
[ToBepxHocTHOE HaTsKEeHUE. KanuisipHble SIBICHUS.

88 JlaBiieHME 01 HCKPUBJIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca

29 O06001IeHre U CUCTEMaTH3alMsl 3HaHUH 110 TeMe "ArperaTHbie
coctosiHus BemectBa. dazoBblie nepexoapr”

90 KonrtponbHas padora o reme "ArperaTHble COCTOSTHHS
BeniecTBa. Pa3zoBble NEPexoabl”
DJIeKTpU3alus Tel U €€ MPOSBICHUS. DICKTPUUECKUMN 3aps/I.

91 JIBa BUJa AiIeKTpUUECKUX 3apsiaoB. [IpOBOAHUKY, AUIEKTPUKHI
Y MIOJIYITPOBOJJHUKH

9 DneMeHTapHbIN AIEKTPUYECKH 3apsl. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa

93 B3aumoneiictBue 3apsanoB. Toyeunsie 3apsabl. 3akoH Kynona

94 Penrenue 3anau

95 OnexTpuueckoe none. Ero neficTBue Ha 31eKTpUYeCKue
3apsJibl
Hanpsoxkénnocts anextpuyeckoro nosst. [IpoOHbIi 3apsia.

96 JIuauK HanpsHKEHHOCTH AEKTpUUYECKOro nosi. OJqHOpOoIHOE
3IEKTPUYECKOE MOJIe

97 [ToTeHManbHOCTH 3JIEKTPOCTATUUECKOTO NoJIs1. PasHOCTD
MOTEHIIMAIOB U HAINPSKEHUE

98 [ToreHmmanpHas 3HEprus 3apsaaa B JIEKTPOCTATUIECKOM IOJIE.
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ITorenmuan QJICKTPOCTATHYCCKOI'O ITIOJIA

CBs3b HaHpﬂ)KéHHOCTI/I IOJIA U pa3HOCTHU MMOTCHUUATIOB IJIA

99 AIEKTPOCTATUYECKOTO OIS !

100 [IpuHIUI CynepIO3UIINH DIIEKTPUYECKUX TOJIEH 1

101 Pemrenue 3anau 1

102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO 3apsiKEHHOM |
cepbl

103 [Tone paBHOMEpHO 3apsKEHHOTO MO 00bEMY 11apa. [Tome |
PaBHOMEPHO 3apsHKCHHOM 0€CKOHEYHOM TIOCKOCTH

104 [IpoBOIHUKY B AJIEKTPOCTATUUYECKOM TTOJIE. Y CJIOBUE )
paBHOBeECHS 3apsiI0B

105 JIMBAEKTPUKY U MOTYIPOBOJIHUKH B JIEKTPOCTATUYECKOM MOJIE 1

106 Kongencarop. D1eKTpoEMKOCTb KOHIEHCATOPA. 1
DneKTpOEMKOCTH TIIIOCKOTO KOHACHCATOpa

107 [TapajutenpHOE COEMHEHNE KOHIEHCATOPOB 1

108 [TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB 1

109 DHeprusi 3apssKeHHOTO KOHIEHCaTopa 1

110 Pemenue 3amau 1

11 JIBr>keHUE 3apsHKEHHOM YacTHUIIBI B OJHOPOTHOM )
AIEKTPUUYECKOM T10JIe

112 Pemenue 3anau 1

13 O06o001IeHNEe U CHCTEMAaTH3allksl 3HAHHUH 110 TEME 1
"DnekTpuueckoe mose"

114 KonTponbaas pabota mo reme "DnekTpudeckoe moie" 1

115 Cuna toxka. [locTostHHBIN TOK. Y CIIOBUS CYLIECTBOBAHUS )

MOCTOAHHOI'O JJICKTPHUYCCKOI'O TOKaA
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116
117

Ucrounuku Toka. Hanpsokenune u 31C

3akoH Oma 1A y4aCTKa L CII. SHCKTpI/I‘leCKOC COITPOTUBJICHUC

3aBHCHMOCTD COIMPOTUBJICHUA OAHOPOAHOTO IIPOBOJHUKA OT

18 €ro JUIMHBI U TUIOLIAAHN MONEePEYHOr0 CEUEHUS !
119 VY enbHOE CONPOTUBIICHHE BellecTBa. Pemenue 3anau 1
120 [TocnenoBarensHOE, MapauielibHOE, CMEIIAHHOE COESUHEHNE |
MTPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX dIIeKTpUYeCcKUX Lenei. [Ipasuna 1
Kupxroda
122 Permenwe 3amau 1
123 Pabota snektpuueckoro Toka. 3akoH J[xoyns —JleHia 1
124 Pemenue 3agau 1
125 MOIHOCTB 3JIEKTPUYECKOT0 TOKA. TernoBas MOLIHOCTb, 1
BbIJIEJIsIEMAsi HA PE3UCTOPE
126 Pemenue 3amau 1
127 OJ1C u BHYTpEeHHEE CONMPOTUBJICHNE UCTOYHUKA TOKA 1
128 3akon OMa 11t TOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKOM 1Ienn 1
129 Pemenue 3agau 1
130 MoniHoCTh HCTOYHHKA TOKA 1
131 Kopotkoe 3ambikaHue 1
132 KoHneHcarop B ienu oCcTOSIHHOTO TOKa 1
133 Permtenne 3amau 1
134 Pemenue 3amgaud no teme "[locTOSAHHBIN 2JIE€KTpUYECKHIT TOK" 1
135 Pemenue 3anad no teme "IlocTOSIHHBIN 371€KTPUUECKUN TOK" 1
136 Pemenue 3anaud no teme "[locToOAHHBIN 25IeKTpUUYECKUI TOK" 1
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O000111eH1E U cUcTeMaTH3anus 3Haunii mo teMe "T1oCTOSHHBIN

137 . 1
ANEKTPUYECKUI TOK

138 Kontponbnas padota mo teme "[IoCTOSHHBIN 3JIeKTPUUYECKHM |
TOK"

139 DnexTpuuecKas IpOBOAUMOCTb Pa3JINYHbIX BELECTB. 1
DneKTpuuecKnuil TOK B MeTasuiax. CBepXIIpOBOAUMOCTh

140 DIEeKTpUYECKHUM TOK B paCTBOpaxX M pacIuiaBax 3JEKTPOJIUTOB. |
3axonbl @apazes LISl 3JIEKTPOIN3a

141 DnexTpuueckuil Tok B razax. [lmazma 1

142 DeKTpUuecKuil TOK B Bakyyme. BakyyMmHublie mpruOopbl 1

143 DNEKTPUUECKUI TOK B MOJIYIPOBOJIHUKAX 1

144 [TonynpoBOTHUKOBBIE TPUOOPHI 1
dusnyecKkuil NpakTukyM 1o teme "M3Mepenue cuibl Toka U
HaIpsDKEHUS B ENH MOCTOSHHOTO TOKA MPH MOMOIIU

145 aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX NPUOOPOB" MK |
"3HaKOMCTBO ¢ 1T POBOIi TabopaTopueii mo Gpusnke.
[Tpumeps! n3mepenus: GU3NYECKUX BETUUYHMH ITPH TIOMOIIU
KOMITBIOTEPHBIX JAaTYUKOB"

146 dusndeckuil NpakTuKyM 1o teme "M3ydyeHne HepaBHOMEPHOTO )
JBUKEHUS C LEJIbI0 ONpeIeNICHUsI MTHOBEHHOM ckopocTu"
Puznueckuil NpakTUKyM 1o TeMme "M3MepeHne yCKopeHus pu

147 MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUHU [0 HaKJIIOHHON |
wiockocty" wim "MccnenoBannue 3aBUCUMOCTH ITyTH OT
BPEMEHU NPH PAaBHOYCKOPEHHOM JBM>KEHUH"
duznyeckuil npakTukyM 1o teme "M3MepeHue yckopeHus

148 cBoOoaHOrO naaenHus" uinm "M3ydenue qBuxeHus Teia, 1
OpOLIEHHOT0 TOPU30HTAIHHO"

149 OuU3NYECKUI TPaKTUKYM 110 TeMe "M3yueHune ABUKEeHUS Tema 1
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150

151

152

153

M0 OKPY>KHOCTH C TTOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEpUOa 00palleHus
KOHUYECKOT0 MasiTHUKA OT €ro mapaMmeTpoB"”

dusznyeckuil mpakTuKyM 1o teme "M3mepenne
PaBHOJICHCTBYIOIIEH CHIIBI TIPU ABUKEHUU OpycKa 1o
HaKJIOHHOM TutockocTu" wim "IIpoBepka rumoTessb o
HE3aBUCHUMOCTH BPEMEHH JIBUKEHHUsI OpyCKa M0 HAKIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €r0 MaccChl”

®dusznyeckuil npaktukym mno teme "Mccnenoanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U
pe3nHOBOM 0Opasiie, oT ux Aedopmarnun’ win "M3yuenue
JBYDKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 JIErkuii 0710K"

®dusnueckuii mpakTukym 1o reme "M3amepenue kosppuienrta
TPEHUs 10 BEJIMYMHE YITIOBOTr0 K03((hUIIMeHTa 3aBUCIMOCTH
Frp(N)" unu "UccnenoBanue ABM>KEHUs Opycka 110 HaKJIOHHOU
TUTOCKOCTH C TIEPEMEHHBIM KO3 (HUIIMEHTOM TPEHHS" HITH
"N3y4yeHue qBUKEHMS IPpy3a Ha BaJly C TpeHHEM"

®dusnyeckuil mpakTuKyM 1o teme "HccnenoBanue ycioBui
paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BpAIICHUS" WU
"KoHcTpynpoBaHue KPOHIITEHHOB U PACUYET CUJT yIpyrocTu"
iy "M3ydeHne ycToiunBOCTH TBEPAOIO TENA, UMEIOIIETO
IJI0ILAb OTIOPHI"

154

®duznyeckuil npakTukym 1o teme "M3mepenue nmmyinbca Tena
10 TopMo3HoMy yTu" unu "M3mepeHue cuiiel TArM, CKOPOCTU
MOJIEJIN 3JEKTPOMOOUIIST M MOIITHOCTH CHJIBI TSTH" MITH
"CpaBHEHHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHUJIBI"
win "MccnenoBanue coOXpaHeHUs UMITYJIbCa MPU YIIPYTrOM
B3auMoiecTBUN" uinu "M3mepeHne KHHETUYECKOM YHEPTUU
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155

TeJa o0 TOPMO3HOMY ITyTH"

dusznyeckuil npaktukym mno teme "M3zydyenue
M30TEPMUYECKOTO Mpoliecca (PeKOMEHI0BaHO UCIIOIb30BaHHE
nudposoit maboparopun)" win "M3ydeHne n30XopHOTO
nporecca" win "N3yuenne nzobdapHoro mporecca’ uim
"IIpoBepka ypaBHEHUS COCTOSIHUS"

156

dusndeckuil NpakTuKyM 1o teme "M3Mepenue ynenpbHou
terioéMkocTi" win "MccnenoBanue mpouecca OCThIBAHUS
BemectBa" win "UccnenoBanue agnadbatHoro mpoiecca' uimn
"N3y4yeHne B3aMMOCBSA3HM SHEPTUU MEXMOJIEKYIIPHOIO
B3alMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS KUKOCTENH"

157

158

Ou3NYECKUil MpakTUKyM 10 TeMe "M3yuenue
3aKOHOMEPHOCTEN ncnapeHus xuakocrei” nimm "M3mepenue
yJIeJIbHON TEIUIOTHI IUI1aBaeHus baa" nin "M3ydyeHne cBOMCTB
HachIIeHHBIX napoB" win "M3Mepenne abcoaroTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MacChl IapOB B IOMELLIEHUN "
N3mepenue ko3 dummenTa moBepXHOCTHOTO HATSHKCHHUS

dusnueckuit mpakTUKyM 1o Teme "HalroaeHue npeBpanieHus
SHEPTUH 3apSXKEHHOT0 KOHJEHCATOPA B SHEPTHUIO U3TYUCHHS
ceeroauoaa" win "M3ydenue npoTekaHus TOKa B LETH,
cojiepkaieit konaencarop" win "Pacnpenenenue pazHOCTH
IIOTEHLIMAJIOB (HANPSKEHUs) IIPHU MOCIIE10BATEIbHOM
COEMHEHUH KOHJIEHCATOPOB"

159

®dusznyeckuil npaktukym mno teme "Mccnenosanue
CMEILIaHHOTO COeIMHEHUs pe3ucTopos" mwin "M3mepenne
YACIBHOTO COMPOTUBJICHHS IPOBOAHUKOB" HIIH
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHUS 11
JIaMITbl HAKaJuBaHUs"

160

®dusnueckuiil mpakTukyM no treme "Habnronenue snekrpoausza’
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unu "M3mepenue 3apsa 0JHOBAJIEHTHOIO HOHA" WK
"UccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHHS
TEepMOpe3UcTOpa OT Temrneparypsl" uinu "CHsTHE BOJIBT-
aMIIEpPHOM XapaKTepUCTUKHU auoaa”

PesepBHbIil ypok. O000IIeHNE ¥ cCHCTeMaTH3allus 3HAaHUH 110

161 " 1
teme "KnnemaTtuka"

162 PesepBHbIit ypok. O6001IeHNEe U ccTeMaTH3allus 3HaHUH TI0 |
teme "JIlmHamuka"

163 PesepBHbIit ypok. O600111€HNE U ccTeMaTH3allus 3HaHUH 110 1
teme "Cratuka TBEpaoro tena"

L64 PesepBHbIil ypok. O600IICHNE U CHCTeMAaTU3alNs 3HAHUN 10 )
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKe"

165 PesepBHbIil ypok. O0001IeHNE U CUCTeMATH3aIUsl 3HAHHH 110 |
TeMe "OCHOBBI MOJIEKYJISIPHO-KMUHETUYECKON TeopUn”

166 PesepBHbIil ypok. O0001IeHHE U CUCTEMATH3AIMs 3HAHHI 110 |
teme "Tepmoaunamuka. TemnoBbie MammHb"

167 PesepBHblit ypok. O600111€HNEe U ccTeMaTH3alusl 3HaHUH 110 1
Teme "ArperatHblie COCTOSHUS BellecTBa. Pa3oBbie mepexo bl

168 PesepBHbIit ypok. O6001IeHNE U cHCTeMaTH3allusl 3HAHUH 110 1
Teme "DnekTpuueckoe mnose"

169 PesepBHbIit ypok. O6001IeHNE U CHCTeMaTU3allus 3HAHUH TI0 1
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"

170 PesepBubIil ypok. O0001IeHHE U CUCTeMATH3aIUsl 3HAHHH 110 i
teMe "Toku B pa3nnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170
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11 KJIACC

KogunuyecTBo yacoB

Ne ni/n Tema ypoka Jdara uzydyenus
Bcero
) B3auMozeiicTBuE NOCTOSHHBIX MAarHUTOB U IPOBOJIHUKOB C |
TokoM. MaruutHoe noze. ['unoresa Ammnepa
5 BexTop MarauTHON nHAYKIMK. [[puHIMN cynepno3unuu |
MAarHUTHBIX MoJed. JIMHUM MarHUTHOM MHIYKLIIMU
MarnutHoe nose npoBoAHMKA ¢ TOKkoM. OmbIT DpcTena 1
4 Cuna Amrepa, e€ HanpaBJIeHUE U MOJTYJIb 1
Penrenue 3amau 1
6 [Ipumenenue 3akoHa AMriepa. DJIEKTPOU3ZMEPUTEIbHBIE |
puOOpbI
7 Cuna Jlopennia, e€ HanpaBJIeHHE U MOYJb. JIBHKeHUE |
3apsHKEHHON YaCTHIIBI B OJHOPOAHOM MAarHUTHOM TI0JIe
Perntenne 3amau 1
9 PaGora cwier Jlopenna 1
10 Pemrenue 3amau 1
1 MaruuTtHoe noJsie B Beniectse. DeppomMarHeTuku, napa- u |
JTMaMarHeTUKH
12 OcHoBHbIE cBOMCTBa (heppoMarHeTHKoB. [IpuMeHneHne |
beppoMarHeTUKOB
13 Pemenue 3amay mo reme "MarauTtHoe mose" 1
14 Pemenue 3amau o teme "MaruutHoe noje" 1
15 SBnenue 3nekTpoMarHuTHOM HHAYKIMH. [IoTOK BekTOpa |

MarHuTHOW MHIYKIIUH
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16 O/1C unnykuun 1

17 3aKOH 3JIEKTpPOMarHuTHON uHayKuuu Papazaes 1

18 Buxpesoe anekrpuueckoe nose. Toku Dyko 1

19 OJIC MHAYKIMYU B IBMXKYIIUXCS POBOIHUKAX 1

20 Pemenue 3amau 1

21 IMpaswuiio Jlenia 1

” NunyktuBHOCTH. KaTymka HHIYKTUBHOCTH B LIETIHA |
IIOCTOSTHHOT'O TOKa

23 SBnenne camounaykuuu. 3/1C caMOMHIyKIIMU 1

24 DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM. 1
DNEKTPOMarHuTHOE I10JIE

25 Pemenue 3amau 1

2% O06001IeHre 1 cucTeMaTH3alM 3HaHUH 110 TEME i
"DnekTpoauHaMuKka"

27 KonTponbnas pabota no reme "InekTpoanHaMuka” 1

73 KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS. )
I"apmonnueckue KoneGaHus

29 KunemaTtndeckoe U JUHAMHUYECKOE OMKMCAHUE KOJeOATEIbHBIX )
JIBUKCHUU
DHepreTudecKkoe onvucanve. BeIBog TMHAMHYECKOTO OMMMCAHMS

30 rapMOHHMYECKUX KOJIEOaHUM U3 UX SHEPTeTUYECKOTO U 1
KUHEMATHYECKOTO OIMMCAHHUS

31 Awmrutyza u $asa kojaedanui 1
[Tepuon u wactora konebanuit. [lepro ManbIx CBOOOTHBIX

32 KoJIeOaHU MaTEMaTHIECKOTO MasiTHUKA. [lepro cBOOOHBIX 1

Kose0aHui NPY>KUHHOTO MasSTHHUKA
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3aryxaromue konebanus. BeinyKaeHHbIE KOeOaHMsl.

33
Pe3onanc

34 ABTOKOIIE0aHUS

35 Pemrenue 3amau

16 VYpok-koupepenius "Mexanndeckue KoieOaHus B
MY3bIKaJIbHbIX HHCTPYMEHTax"

37 O06o0061menre 1 cucTeMaTu3alus 3HaHU| TI0 TeMe
"Mexanudeckue koaebaHus"

38 OnexkTpoMarHuTHele KojeOanus. KonebarenbHblil KOHTYD

39 ®opmyna Tomcona. CBa3b aMILTUTY/IBI 3apsifia KOHACHCATOpa C
aMIUTATYION CHUJTBI TOKA B KOJIEOATETLHOM KOHTYpE

40 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0JIe0aTeIbHOM
KOHTYpE

41 3aTyxarolye IeKTPOMarHuTHEIE KosieOaHus. BeIHy X I€HHBIC
AJIEKTPOMATrHUTHBIE KOJICOAHUS

47 IlepemenusbIi TOK. Pe3ucTop v KOHAEHCATOP B L[ETTH
MEPEMEHHOT0 TOKA

43 Karymka HHIyKTUBHOCTHU B LIENIHA [IEPEMEHHOT0 TOKA

44 3akon Oma 11 JIEKTPUYECKOM 1IENH MTEPEMEHHOT0 TOKa

45 MoOUIHOCTh MEPEMEHHOTO TOKA. AMITUTYAHOE U ICHCTBYIOIIECE
3HAYECHHUE CUJIbI TOKA M HATIPSHKEHUS

46 Pe3onaHC B 3JIEKTpUYECKOU LEU

47 Pemenne 3amau

43 Wneanwsusiif Tpancopmartop. [IpousBoactso, nepenava u
moTpedIeHNe IIEKTPUICSCKON YHEPTHH

49 DKOJIOTMYECKUE PUCKU IPU MPOU3BOJCTBE AIEKTPOIHEPTUH.

Kynbrypa ncnonp30BaHus 3JIEKTPOIHEPTUN B IOBCETHEBHOM
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KHN3HU

50 Pemenue 3anau

51 Pewmenue 3anau

5 O06001IeHre 1 cucTeMaTH3alus 3HaHUH 110 TEME
"JJIeKTpOMarHuTHbIE KoyieOaHus"

53 MexaHnuecKue BOIHbI. XapaKTePUCTUKH MEXAaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJTH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wnudpa3syk u yapTpassyk. lllymoBoe 3arps3Henue
OKpY>KaroIen cpe/sl

57 Pemenue 3anau

58 DeKTpOMarHuTHbIE BOJIHBI. M31ydeHne a1eKTpoMarHuTHIX
BOJIH

59 DHeprus IEKTPOMarHuTHHIX BOJIH. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH

60 [Ikana sneKTpoOMarHUTHBIX BOJH. [IpmMenenue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 IIpuHIUIIBI paguOCBA3U U TeleBUIeHU. Paqnonokanus.
DIEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaIOIEeH cpeibl

62 Konrponsnas padora no reme "Konebanus 1 BOiHbI"

63 Caert. 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUS CBETA

64 Pemenue 3a1a4 Ha IPUMEHEHNE 3aKOHA IPSIMOJIMHEHHOTO
pacmpocTpaHEHHs CBETa

65 Otpaxenue cBera. [Lmockoe 3epkano. Chepuueckoe 3epKaio

66 [Tpenomnenue cBera. AGCOTIOTHBIN U OTHOCUTEIBHBIN

nokasaresb npenomiienus. [loaHoe BHyTpeHHEe OTpaKeHue.
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HpeI[CJ'ILHLII\/’I YroJi IMOJIHOT'O BHYTPEHHET'O OTPAKCHUA

Pemenune 3ala4 Ha MPUMCHCHHUC 3aKOHOB OTPAKCHHUA U

67 MIPEIOMIICHUS CBETa

68 Xop myueit B npusme. Jucnepcust ceera. CI0XKHBIN COCTaB
oenoro ceera. L{Ber

69 JInn3pl. @OKYCHOE pACCTOSIHUE U ONTUYECKAs CUJIA JTMH3bI

70 [Toctpoenne n300pa>keHUi B JIMH3aX U UX CHUCTEMaXx.
VYBenuueHue JIMH3bI

71 Pemenune 3a1a4 Ha MOCTpoeHNUE N300PAKEHHI, TOTYYAEMBIX C
MTOMOIIBIO JINH3

72 ['ma3 kak onruyeckas cucrema

7 Pemenue 3amau. [Ipenensl npuMEHUMOCTH T€OMETPHUYECKOM
OITHUKH

74 CkopocTb cBETa U METOJIbI €€ U3MEPEHMS

75 Hucnepcus csera

76 Wurepdepenmus crera

77 KorepenTHble UCTOYHUKH. Y CTIOBHS HAOIIOACHNUS MAaKCUMYMOB
Y MUHUMYMOB

78 Pemenue 3anau

79 [Tpumenenue uHTEpHEpeHINN

80 Hudpakuus ceera

21 JudpakuonHas pemérka. Y ciaoBue HabM0IeHUS TIaBHBIX
MaKCHUMYMOB

82 Pemenne 3amau

83 ITonepeunocTs cBeTOBBIX BONH. [lonspu3zanus ceera

84 Pemnrenne 3anau
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85

CBeTOBBIC SIBJICHUS B npupoac

86 O06001IeHre ¥ cucTeMaru3anus 35aguii mo reme "Onruka" 1

87 KonrponsHas padora no reme «OnTuka» 1

28 ['paHuIbl TPUMEHUMOCTH KJIACCHYECKON MEXaHUKU. 3aKOHBI |
ANEKTPOAUHAMUKH U IPUHLIUIT OTHOCUTEIBHOCTH

89 ITocTynatsl cienMalbHON TEOPUU OTHOCUTEIIBHOCTH 1
ITpoctpancTBeHHO-BpeMeHHOU HHTepBai. [IpeobpazoBanus

90 Jlopenua. ¥Ycnoue npuunHHOCTH. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKpaIlleHHE
JUTHBI

91 OHeprus U UMIYJbC PEISTUBUCTCKON YaCTHUIIBI 1

9 CBs13b Macchl C SHEPruel U UMITYJIbCOM PEISTUBUCTCKON 1
Y4acTULIbI. DHEPIUsl TOKOS

93 PaBHOBECHOE TETIIOBOE U3TyYEHUE 1

94 3akoH cmenienus Buna 1

95 'unoreza M. [lnanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 dororpdext. OnwiTel A. I'. CroneroBa. 3akonbl potorddexra 1

08 VYpaBuenue DiinmreitHa 1 porodddexra. "Kpacnas 1
rpannna” Gotorddexra

99 JaBnenne cBera. OnbiTel I1. H. JleGeneBa 1

100 BosiHOBEIE CBOMCTBA YaCTHIL 1

101 Bousnnbl ne bpoins. [lnuna BoaHb! Ae bpoitns u pa3mepsl |
00J1acTH JTOKANU3alUHU JABWKYILIECHCS YaCTUIIBI

102 KopnyckyisipHO-BOJIHOBOM Jyaiu3m 1

103 Jludpakuus 3JeKTPOHOB Ha KPUCTAIIAX 1
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Crennguka n3mepenuit B Mukpomupe. COOTHOIICHUS

104 . . 1
HeonpeaenénHocrel [elizenbepra
105 Pemenue rpadguueckux 3amaq 1
106 Pemenue pacuérHbix 3a1a4 1
107 KonTponbhas pabota no remam: "OcHoBbl CTO", |
"KopnyckynsipHO-BOJTHOBOH Ayanu3m"
108 OnbITHI IO MCCIIEOBAaHUIO CTpoeHHs aToMa. [InanerapHas i
Mozenb atoma Pesepdopaa
109 [Toctynatel bopa 1
110 Bunsl cnexktpoB. CriekTp ypOBHEM SHEPIHH aTOMa BOJ0OpOaa 1
111 CrnoHTaHHOE U BBIHYXICHHOE U3JIyYEHHUE CBETA 1
112 Jlaszep 1
113 Hyknonnas mozens siipa ['eiizen6epra-VBanenko. 3apsn u 1
MaccoBoe uucio sapa. M3oronsl. PannoakTuBHOCTH
3aKoH painoaKTUBHOTO pactiaga. CBOWCTBAa HOHU3UPYIOIIETO
114 M3JIy4eHMs. BiausHue palnoakTUBHOCTH HA KUBBIE OPraHU3MBI. 1
Jlosumerpus
DHeprus CBA3M HYKJIOHOB B szpe. Snepuspie cuibl. Jledekr
115 MacChl sapa. SAnepHblie peakuuu. SaepHble peakTophl. 1
[Tpobnemb! yrpaBiIsieMOro TepMOSAEPHOrO CHHTE3A.
DKOJIOTMUECKHUE aCEeKThl pa3BUTHUS AJIEPHOU SHEPTETUKHU
MeTo bl perucTpalyy U UCCIe0BaHuUs JIEMEHTapHbIX
116 yactull. DyHaaMeHTalbHbIE B3aUMOJAEHCTBUSA. baproHbI, |
Me30HbI U JienToHsl. [IpencraBnenue o CTaHAapTHON MOJENH.
KBapk-ritooHHast MOJieb aApOHOB
117 ®usuka 3a npeaenamu CranaaptHoit monenu. TémHas matepus )

U TéMHas sHeprust. EAMHCTBO pU3nYecKoil KapTHHBI MUpa
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118

119

OTansl Pa3sBUTHA aCTPOHOMMUH. 3HauecHHuE ACTPOHOMHH

[TpuMeHUMOCTD 3aKOHOB (PUBHKH JJIT OOBSICHEHUS TTPUPOIBI
KOCMHYECKHX 00BEKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIIEeTOBaHUN

COBpeMeHHLIG OINITUYCCKUC TCICCKOIIbI, PAAUOTCIICCKOIIbI,

120
BHeaTMoc(epHasi aCTpOHOMUS

121 Bun 3Bé3nnoro HebGa. Co3Be3aus, ipKkue 3BE3/bI, TIIAHETHI, UX
BUJUMOE JBUKCHHE

122 Conneunas cucrema. Connue. CoHe4UHas aKTUBHOCTb.
NcTounuk sHeprun ConHua 1 3BE37

123 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma
"CreKTpaIbHbIN KJIACC — CBETUMOCTD"

124 3Be3bI TIIaBHOM MOCIEN0BATEILHOCTH
Buytpennee crpoenue 38€31. CoBpeMEHHBIE IPEICTABICHUS O

125 IIPOUCXOXKAECHNN U 3Boaonuu CostHIA U 3BE3. DTalbl )KU3HU
3BE3T

126 Muneunstii [Iyte — Hama ['anaktuka. Tunsl ramaktuk. Y€pHele
JBIPBI B I7Jpax rajlakTHK

127 Bcenennas. Pacimupenune Beenennoit. 3akon Xa66:ma. Teopust
Bbonpuioro B3peiBa. PenukroBoe usinyyeHue

128 Macmrabnas ctpykrypa Beenennoii. Meraraimaktuka

129 Hepeménusie npo0i1eMbl aCTpPOHOMHUH
dusnueckuit mpakTUKyM 1o Teme "MccnenoBaHne MarHUTHOTO

130 TOJIs MOCTOSIHHBIX MarHuTOB" uiu "MccnenoBanue cBOMCTB
dbeppomarnetukoB" win "MccnenoBanue a1eCTBUS
MTOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM"

131 dusznyeckuil npaktukym no teme "M3mepenue cuiasl Amnepa”
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132

iy "M3yueHne 3aBUCMMOCTH CHIIbI AMITepa OT CHJIbI TOKA"
wiu "Onpenesnenne MarHiTHOM HHAYKIIMY HAa OCHOBE
nu3MepeHus cuiibl Ammepa"

dusnyeckuil mpakTuKyM 1o TeMe "HccienoBanue siBIeHUs
3JEKTPOMArHUTHOM MHAYKIMKU" nin "OnpeneneHne MHAYKINU
BUXPEBOI0 MarHUTHOTO NoJs"

133

134

135

dwuzndeckuii mpakTukyM 1o teme "MccrnenoBanue sBIeHUS
camonHAyKiuu" uinu "COopKa MOJEIH SJEKTPOMArHUTHOTO
reseparopa"

dusnyeckuil mpakTUKyM 1o TeMe "M3mepenue nepuojia
cBOOOIHBIX KOJIeOaHU HUTSHOTO U MPY>KUHHOTO MasgTHUKOB"

dusnueckuii npakTukym 1o reme "[IpeodpasoBanue 3Hepruu B
MPY’KUHHOM MasiTHUKeE"

136

137

dusznyeckuil npakTukym no teme "Mccnenosanue
IIEPEMEHHOT0 TOKA Yepe3 MOCIIEJ0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTylmKy u pesuctop’ win "Hccnenoanue
pabOThI HCTOYHUKOB CBETA B LIEMH NIEPEMEHHOI0 TOKa"

dusnyeckuil npakTukyMm no teme "M3ydenne napameTpos
3BYKOBOM BOJIHBI"

138

dusznyeckuil npakTukyM 1o teme "M3Mepenue nokasaremns
npenomiienus crekia" wiu "Tlonydyenne n3o0paxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U JUH3bI"

139

®dusznyeckuil npaktukym no teme "Mccnenoanue
3aBHUCHUMOCTH (JOKYCHOTO PacCTOSIHUS OT BelecTBa (Ha
npuMepe XuIkux JuH3)" wim "M3mepenue GokycHOro
paccTosHUS pacceuBaOIUX JTUH3"

140

@usnueckuii mpakTukyM mno treme "Habnronenue nudpakuuy,
UHTEepEPEHIINH U MONIApH3aluy cBera'
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141

142

dusndeckuil NpakTukyM 1o teme "Onpenenenre uMnysibca u
SHEPIUHU PEISITUBUCTCKUX YacTHII (TI0 poTorpadusiM TPEKOB
3apsSOKEHHBIX YaCTHIl B MArHUTHOM 10Je€)"

DuU3NYECKUl TPaKTUKYM 110 TeMe "M3mepeHne moCcTOIHHOM
[1nanka Ha ocHOBe uccienoBanus Gorodddexra” wm
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUOT OT
HanpspkeHus"

143

144

®dusznyeckuil npaktukyMm mno teme "lccnenosanue cnekrpa
pa3pekeHHOr0 aTOMapHOI0 BOJIOPO/A U U3MEPEHHE
noctostHHOM Punbepra”

dusnyeckuil mpakTukyM 1o teMe "MccnenoBanue

PagnoaKTUBHOTO (POHA C UCIIOIB30BAHUEM JO3UMETpa" UITH
"N3y4yenue moriomuieHus 6eTa-4acTul] amoMuHueM"

145

®dusznyeckuil npaktukym no teme "Habmroenus 38€31HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M C HCIIOIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JUIsL OIPEIeIICHUS IOJI0KEHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Moylapus U SpKue 3BE€3/bl" Uin
"Habmronenus B Teneckon JIyHbl, mi1aHeT, TYMaHHOCTEH U
3BE3QHEIX CKOILIEHUN"

146

147

O6o0muienne u cucreMaTu3anys 3Hanuil. Pons ¢pusuku u
ACTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COIMAIBHON 1 ATHYECKOM cepax AesTeTbHOCTH YeT0BEeKa

O06o0mieHne u cucreMaTu3alys 3HaHui. Pons 1 Mecto Gpusnku
Y aCTPOHOMUU B COBPEMEHHOM Hay4yHOU KapTHHE MUpa

148

Oo6o0mienne u cucreMaTu3aiys 3Hanuil. Pons ¢pusndeckoit
Teopuu B (POPMUPOBAHUHU TIPEIICTABICHUN O (pU3NIeCcKOi
KapTHHE MHpa, MECTO (PH3MUECKON KapTUHBI MUpPa B 00IIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHUH O
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IPUPOJIe
0O06001IeHME ¥ cucTeMAaTU3alUs 3HAHUMN 10 TEME

149 "Kunemaruka"

150 O0o0011eHNEe U CHCTEMATH3allMs 3HAHHUH 110 TEME
"Kunemaruka"

151 O06o06menue 1 cucTemMaTr3alys 3HaHui o Teme "J{[mramuka"

152 O06o001eHue U cucTeMaTu3alus 3HaHui mo reme "CraTuka
TBEeporo rena"

153 O000111eHIE U CUCTEMATH3aLUA 3HAHUH 110 TeMe "3aKOHbI
COXpaHEHUA B MeXaHUKe"

154 O0o001IeHue U cucTemMaTu3als 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

155 O06001IeHre ¥ cucTeMaTH3alis 3HaHUH 110 TEME
"TepmonnHamuka. TennoBsle MalIuHbL"

156 O0600611eHne U cucTeMaTH3alus 3HaHu 1o Teme "ArperarHbie
cocrostHus BemecTBa. da3oBble nepexos!”

157 OO0001IeHre B CUCTEMATH3alis 3HaHUH 110 TEME
"Dnektpuueckoe mose"

158 O06o001eHue 1 cucTemMaTu3als 3Hanui o Teme "IlocTosTHHbIH
ANEKTPUUYECKU TOK"

159 O06001enre ¥ cucreMarn3anus 35aguii o reMe "Toku B
pa3au4YHbIX cpegax”

160 O0o01IeHue 1 cucTeMaTH3aIis 3HaHU| 110 TeMe "MarauTtHoe
moJjie"

161 PesepBHbIil ypok. O0001IeHHE U CHCTeMAaTH3aIUs 3HAHHUH 110
Teme "DJIeKTpOMarHuTHas MHAYKIus"

162 PesepBHbIit ypok. O6001IeHNE U cHCTEMaTH3allvsl 3HAHUH TI0

MepenaH yepes [naaok 08.11.2023 12:20 GMT+03:00
d033f670-8e27-4244-a855-5ae85a294b69 |
Crpanuua 60 13 62

B
\'—J'/



TeMme "MexaHuueckue Kojieoanusa"

PesepBHbIil ypok. O00011I€HE U cCUCTEMATHU3aIMs 3HAHUH 110

163 TeMe "DIeKTpOMarHuTHbIC KojeOaHus" 1

164 PesepBHbIil ypok. O6001IeHNE U cHCTeMaTH3alus 3HAHUH TI0 1
TeMe "MexaHMUecKHe U 3JIEKTPOMarHUTHHIE BOJIHBI"

165 PesepBHbIil ypok. O0001IeHHE U CUCTEMATHU3aIMs 3HAHHH 110 |
teme "OnTuka"

166 PesepBHbIit ypok. O60011IeHNEe U ccTeMaTH3allus 3HaHUH 110 |
teme "OcHoBrel CTO"

167 PesepBHbIit ypok. O600111€HNEe U cCTeMaTU3alks 3HAaHUH 0 1
teme "KopnyckynsipHO-BOJTHOBOM ayann3m"

168 PesepBHbIil ypok. O6001IeHNE U cHCTeMaTH3allusl 3HAHUH TI0 1
teme "®usnka aroma"

169 PesepBHbIil ypok. O0001IeHHE U CUCTeMATH3aIMs 3HAHHH 110 |
TeMe "®u3nKa aTOMHOTO Spa U 3JIEMEHTapHbIX YacTul”

170 PesepBHbIil ypok. O0001IeHHE U cCUCTEMATHU3aIMs 3HAHHH 110 |
TeMe "DJIeMEeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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