MUWHUCTEPCTBO MIPOCBEINIEHUSA POCCUIICKON ®EJIEPAIIIN

MunucrepcrBo IlpocBemennsi Pecnyosiuku bBypsitust

KomuTer mo o6pazoBanuio ropoaa Yiau - Y3

MAOQOY "COULI Ne 38 r. Yaan-Ym"

PACCMOTPEHO

Ha 3ace/laHuy YUHTeCH
MO ectecteeHHO
-HaYH4HOT O LIMKTIA

T "_,,-: o —
Ilsinenosa J1111.
[Tpukas Nel ot «30» aBrycra
2023 r.

PABOYAS ITPOI'PAMMA

COI'JTACOBAHO
3am. aupexkrtopa no YBP

Nlete7

Januunosa D.I1.

[Tpukas Nel or «31» asrycra
2023 r.

VTBERAKAEHO!

JIApPeKTop mKO/b!

il e

‘ Typyuxaesa B.C.
[Tpuraz Ne 6/1 or «DL»
ceHTadpsa—~2023-1

yueOHoro npeamera «®@usuka. Yriay0JaéHHbIH YPOBEHb)

s ooygarommxest 10 — 11 ximaccoB

. Ynan-Ypg3, 2023 r.



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTebHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusuke gaér
IpEeCTaBICHNUE O LENAX, COAEpKaHUM, OOIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET PEajM30BaTh 3a/add
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus 1O Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00THYecKOd OCHOBOM ISl pa3paOOTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0yYaroIluXcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma no (pu3smKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[IporpamMa mo Qu3MKe HMEeT NPUMEpPHBIH XapakTep W MOXKET ObITh HCHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJNEHHOM YPOBHE NpPU YCIOBHM COXPaHEHUS 00sA3aTeNbHOU
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM OMpeAesusio XapakTep M OypHOEe pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH MPUMEHATh HaAYy4YHbI METOJ MO3HAHUS IIPU BBITOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (OpMUpOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpn 3TOM paccMaTpuBarOTCS Ha YpOBHE OOMIMX MPEICTABICHHUNA
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTHH, a TaKKe 00CyKAeHUs po0IeM palnoHaIBLHOTO IPUPOIOTIONB30BAHUS H
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O noaxoa. s GU3uKu pean3anus 3TUX MPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOT0 3KCIIEPUMEHTa, BKIIOYAIOMIEr0 (PpOHTaNbHbIE YYEHHYECKHE OIBITHl IpH
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie mepBoro U BTOPOro MOJIYroguil B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMM NPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIeI0BaHuE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4aCTHHUKAMU 00pa3oBaTeNbHOTO Ipolecca MCXOAsl U3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (DU3MYECKMX BEIMYMH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJeNbI0, MO3BOJISIONINE TPUMEHATh U3YYSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpoTeKaHUs (U3UYECKUX SIBJICHUN U MPOLIECCOB B OKpYXaroIlel *KU3HHU, TpeOyromue BbIOOpa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JOJDKEH HM3y4aThCs B YCIOBUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOPHOrO OOOpYIOBAaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIOIIUXCS K HAYYHOMY H3yUEHUIO PUPOIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa M3y4YeHUsT OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dopMupOBaHUE YMEHUH OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

(dopMHpOBaHUE MPEACTABICHUN O pOJM (U3UKU JUISL Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

Joctuxenne 3Tux 1eneld oOecredrBaeTcsl pelIeHHeM CIeAYIOMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/ApPa3yMEBAIOLIUX CaMOCTOATEIbHOE CO3JaHhe (QU3NYECKOW MOJAENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHWPOBAHMUSI M TPOBEACHUS (PUIUUECKUX
HKCIIEPUMEHTOB, aHajllu3a W UHTepIpeTanud HWHGOpMalKU, OIpeneseHHs] JT0CTOBEPHOCTH
MIOJIyYEHHOTO PE3YyJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM JAESITEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromUMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMs MO CIEHUATBHOCTAM (QHU3UKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C yuéTom WH/IMBUyaTbHBIX ocobeHHoCTeH o0yJaromuxcs



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl n3mepeHus: GU3MYECKUX BEIWYMH (QHAJIOTOBbIE W IU(GPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEI0, HieanbHasl )KUKOCTh, HICATbHBIN Ta3, TOUSUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemernienne, CKOpoCTh (CpedHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUAIbHOM TOYKU OT BPEMEHH U MX TpauKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CHUAOMETpP, ABUKECHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Wnmroctpanys npeaeapHoro nepexoaa U N3MEpeHNUe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majeHus (peKOMEHI0BaHO MCIOIb30BaHUEe U(PPOBOIA
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMXKEHUS Teja MO OKPYKHOCTU € IOCTOSHHOU 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBHUCHUMOCTh YCKOPEHHsI CBOOOJIHOTO TAJEHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUsS CKOJBXKEHUS M CHJIa TPEHHS TOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuYecKkne yCTPOMCTBA M TEXHOJIOTMYECKHE MPOUECCHl: MOMIIUIHUKH, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepeHne macce 1o B3auMOIEVCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOINICH CUJI TP ABHKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHHS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NETKuil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO Tea.

YcTolunBoe, HEYyCTOMUNBOE, Oe3pa3IMYHOEe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMmynabca MaTepualbHOM TOukH. IIpencraBieHuMe O COXpaHEHMHM MOMEHTa
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKHU.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbst KoOcMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymum [ MACaNbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aHMOJECHCTBUH.

M3mepenne KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YyacTHUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, KHUAKOCTEH U TBEPABIX T€1 U 0ObSICHEHNE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp wuaeanbHOrO ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOpUHU: YACTHIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wmkanma temmneparyp KeneBuna). 3akon [lanebrona. M3ompomeccsl B HJ€albHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HIeaTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YCHUE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEpPMHUYECKOro Iporecca (pPeKOMEHJIOBAHO HCIIONb30BaHUE MH(PPOBOIA
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume w©  BHyTpeHHue mnapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN YHEPIUU OJHOATOMHOTO HJICAJIBHOTO Ta3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepiieHus padoTel. KOHBEKITHS, TETUIONPOBOHOCTD, U3ITYUYCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomudecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT €IWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TermaoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBHUTaTeNld, MapoBas TypOWHA, TOIYyYEHUE CBEPXHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

H3MmeHeHne TemMrepaTypsl IPH aInadaTHUECKOM PaCIIHpPEHUH.

Bo3aymHoe orauso.

CpaBHEHHE yJIETbHBIX TEIJIOEMKOCTEHN BEILIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmMuKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevle nepexoovl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTauuzanus. Y AelbHas TerioTa miasjienus. CyomuManus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHWM YaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHU. [{aBieHue moj MCKpUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmyina Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKyMm.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX I1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenune kodpGuIrieHTa moBEpXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOr0 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKHUM 3apsn. [IBa BHIA 3JIEKTPUYECKHUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTApHbIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€aHocts  amektpuueckoro moisisd. IlpoOueiid 3apsa. JluHuMM HanpsokEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
AIIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3sHOCTH IOTEHLIMANIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6béMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEeKTPUKN B 2JIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuueckas MpOHUIIAEMOCTh BELIECTBA.

Konnmencarop.  DJeKTpoEMKOCTh  KOHJICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TI0JIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHWs]) TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PeE3UCTOp.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS IOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeueHUs. YeNbHOE CONPOTHBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoIHOCTb 3JEKTPUUECKOT0 TOKA. TermoBasi MOLUTHOCTD, BbIJIEsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHu4ecKkne yCTPOMCTBA W TEXHOJIOTMYECKHE TIPOIECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, ILIOIIAIN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqrHeHUsT UCTOYHUKOB Toka, DJ[C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIeKTpUYecKasi MPOBOAMMOCTb pPa3JIMYHBIX BEUIECTB. JJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnexTpudeckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble TUIIBI caMOCTOATENBHOTO paspsaa. Monnus. [lnasma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnwvie padomeul, npaKkmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  Qu3uueckux BenuuyuH. OlLieHKa TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UICCKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOIH30BAHUE 3aKOHOB COXPAHEHHUs MEXAHUKU B TEXHHUKE (THPOCKOII, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe IoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcresa.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JI€E.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok Bekropa MarHuTHOM HHAyKuuu. DJC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka HMHAYKTHBHOCTM B ILI€NM IOCTOSSHHOIO TOKa. SIBneHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: HWHAYKIMOHHAs IIeYb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIMN OT CKOPOCTH M3MEHEHUS CHIIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka Moz€eH 31eKTPOMAarHUTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe oOmucaHue (3aKOH  COXpaHEHUS  MEXaHWYecKol sHepruu). BeiBox
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrora xonebanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOaHUH MAaTEMATUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
PezonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBO. ABTOKONIEOaHUSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/ia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxamux KOJIeOaHWH W 3aBUCUMOCTH TEPHOAA CBOOOTHBIX KOJIeOaHUi
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX TPpy3a Ha IPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0/ KoJIeOaHH Ha yIIpyroM MoaBece.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUST B HJI€ATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHyconaalbHbId TEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.



OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOACTBE 3JIEKTpOodHEpruu. KynbTypa HCHOIB30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIETOBOTO U3ITyUEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAmMosMHENHOE PACIIPOCTPAHEHHUE CBETa B OJAHOpPOAHOM cpene. JIyu cera. Toueunslin
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIUH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO MOKa3aTes MPETOMIICHHUS.

dopmylia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaromias cnocoOHocTh. ['1a3 kak onTuyeckas cucTeMa.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IpriMepsI KilacCHYecKUX HHTEPPEPEHIINOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTyYKOB Y€pe3 ITOCKOMAPAIIIETBHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

W3ydenne nudpaKkIIMOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue noisipu3anuu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaH#e TeIeCKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue JUPppPakiHOHHOTO CIEKTpPa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MaCCHI C SHEPTHEH U UMITYJIECOM PEISITUBUCTCKOW YacTUIBI. DHEPTHS TTOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTHI (1o (ororpadusiM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHune cBera (B YacTHOCTH, IaBIIEHHE CBETa Ha aOCOJIOTHO TOTJIOMAIOIIYIO M
abCcoOTHO OoTpaskarollyio nosepxHocts). OnbiThl I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
o0nacTu  JoKanu3auMM  JBHWXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIEHUs HeonpeaenéHnocTel [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI 3HEPTUU Ha JAPYroMu.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbita Pezepdopna.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crekTpa pa3peKeHHOT0 aTOMApHOIO BOJOPOJA U U3MEPEHUE MOCTOSHHOMN
Pun6epra.

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

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoaktuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuibl. Jlegext macchl sapa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMEeHTAIbHBIE B3aUMOJEHCTBUS. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBA W TEXHOJOTMYECKHE MPOLECCHI: TO3UMETp, kKamepa BuiibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue panoakTUBHOTO ()OHA C UCTIOJIB30BAHUEM JIO3UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMHUHACM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMuHd. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUISI OOBSCHEHHS NPHUPOJBI KOCMUYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ComnneyHas cuctema.

Connue. Conneunast akTuBHOCTb. MicTounuk 3Heprun CoaHua U 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs
3BE31 TJIABHOW  MOCJIENOBAaTEeNbHOCTH. BHyTpenHee crpoeHue 3BE31. CoBpeMEHHBbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U 3BOOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006ma. PazOeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe n3inyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW i ONpeAeNieHUus TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3TBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHust GU3MUECKUX BETUYHH C UCTIOIh30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmueckux BenuuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCICOBAHUA 3aBHCUMOCTEH (PU3NYECKUX
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neiaoB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamukay, «KoneOaHus U BOJHBDY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax AeATeIbHOCTH YelOBeKa, pOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3MUYECKON KapTHHE MHUPA, MECTO (U3MUECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATEIBHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemusvie nOHAMUA,CBAZAHHBIE C UYUCHUEM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTMPOBAHUE, MOICIb, U3MEPCHHE, TTOTPEIITHOCTH U3MEPEHUH, H3MEPHUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCH KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3IIEeMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: >nektpudeckue SBICHHUS B KUBOM MpUpoae, KoseOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOAE,  DKOJOTUYCCKUE  PUCKH  TPH  TMPOU3BOJCTBE  IJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAITIMYECKas CTPYKTypa TBEPHBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAIUTMUECKOHN PEIIETKH, CIIEKTPAITBHBIN aHAU3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIC)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
Sxobm, reHepaTop TEPEMEHHOTO TOKAa, WHAYKIMOHHAS TIeYb, JIMHHUH DSJIEKTpoIiepenad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeiedoHn, CBU-neus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
coNHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, siIepHAsi YHEPTETHKA U SKOJOTHUYECKHE acTIeKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUUA OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;

e CrNocOOHOCTh OLIEHHWBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pELIEHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIETO.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOLUIEHHME K MHpPY, BKJIHOYas OJCTETUKY HAy4yHOTO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

® [UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M caMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

¢ IUIAHMPOBAHME U OCYLIECTBICHUE NEHCTBUM B OKPYKAIOLICH Cpelle HA OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciup€HUC OIbITa ACATCIBHOCTU 9KOJIOTHYECKOH HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YyUEHHS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJTbHBIC yqeﬁnble JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyaIU3UPOBaATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3zpabaTeiBaTh IUIAaH peHIeHWs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBHI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB ILIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHU U METOJaMH (PU3UIeCcKOi
HAYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIILCKON W IPOCKTHOH JEATCIILHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPHUMECHCHUIO Pa3IUHIHBIX
METO/IOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAILINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh IEPEHOCHUTDH 3HAHUSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJAQJICTh HABBIKAMHU MONy4YeHHs HHpoOpManuu (HU3HUECKOTO COJCPYKAHHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCPKAHUS B Pa3IMYHBIX (opmarax ¢ y4éToM
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESTEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUsS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIUBUyalbHOU padOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yUETOM OOILIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHUPOBATH
JICUCTBHS IO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBHUM, pacCIpenessaTh POIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YacTHUKAa KOMaHIbl B OOIIUI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACH C ITO3ULIMHA HOBU3HBI, OPUTMHAIBLHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIHHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEIIbHO COCTABJISIThH TUIAaH PENICHHs] pAaCYETHBIX M KAYECTBEHHBIX 3aJ/1ay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl ¢ YUETOM HMEIOIIUXCS PECYypCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pEIICHHUE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHMS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpeTryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHME, CIOCOOHOCTH  aJanTHPOBAaThCA K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHIO LENIM U YCIIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKJIIOYAIONIEH COCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC M pa3peraTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M 3THYECKON cdepax AesITeNIbHOCTH YeJIOBEKa, POjib U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOJUMHAMHKH, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCJIOBHUS NPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXXEHHE, CBOOOAHOE TMajaeHue, abCOMIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYroe u abCOJIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJEIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyath ycioBHsS (TpaHUIBI, O00JacTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHUYECKHE TPOIECCHl M SIBJICHHUSA, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIHbHOCTh MEXaHHYECKOIO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHWYECKOM SHEpruu, CBSI3b pabOThl CUIBI C HU3MEHEHHEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MaT€MAaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHUsI UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WCIIOIB3YS OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HUICAIBHOTO ra3a co CPeAHEN KUHETHYECKOM SHEPTUEl TEMIOBOTO JIBHKEHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruy B TEIJIOBBIX TMpolleccax), MpU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

aQHAJTM3UPOBATh W OOBACHATH DJICKTPUUECKUE SBJIEHUS, WCIOIb3YS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a Take NpPaKTUYECKHM Ba)KHbIE COOTHOIIEHMS: 3aKoHbl Oma it
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OTHUCHIBATh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Yys BEIMYMHBI: TMEPEMEIICHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIBI, IABJICHHE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMieil BOIM3HM e€ TOBEPXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJl wmneanbHOro TEMJIOBOTO JIBUTaTENsl; JJIEKTPUUECKOE ToJie, HaNpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs CUJA, CUJa TOKA, HaIpsSHKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C



IIOCIIEAOBATENbHBIM M NAPAJUICIBHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOT0 0JIsI KOHJIEHCATOPA,

OOBSICHATH OCOOEHHOCTH MPOTEKaHHWs (PU3MYECKHX  SBJICHUH: MEXaHHYECKOe
JBWKECHHE, TEIUIOBOE JBMIKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsHKEHHOIO IIPOBOJIHUKA,

IPOBOJIUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEW W3MEpPEHMH, JAenaTh BBIBOJIBI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MYECKMX BEIMYMH, TPH 1TOM BBIOMPATH
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OMBITHl [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl U JA€JaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOurofiaTh MpaBuiia 0€30IacHOr0 TpyAa IMpH MPOBEACHUU HCCIEIOBAaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M JIaOOPAaTOPHOIO
000pyI0BaHNS;

pemaTth pacu€THhIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJaHHON (DU3HUYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UPOBATh pE3yJbTaThl U KOPPEKTUPOBAaTh METOMAbI
peneHus ¢ y4€TOM MOJy4EHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MpUMEHeHHs 3HaHUH U3 pa3HBIX pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJA: BBICTPAaUBaTh JIOTMYECKYIO LIENOYKY PAacCyKIEHHl C Omopod Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB PabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIIOCJIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NEeSITEIbHOCTH 4eJOBeKa, CBSI3aHHOM ¢ (U3MUeCKMMM TpolleccaMu, C TO3HMIMH
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOIONOIL30BAHNH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOcOObI paboThI ¢ HHGOopMalueil GU3NYECKOro coaepKaHus ¢
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM



UCMO/Ib30BaTh  COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM  UId  IIOUCKA,
nepepadOTKM W TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIIpHOHW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud HH(POPMALNHU, IMOIYYCHHOH W3 pPa3sTUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 UH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE AaHAIU3a
UCTOYHUKA HHPOPMALIUHY;

IPOSBIATh OPraHU3ALMOHHBIE M IO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
IPUOOPETEHUSI HOBBIX 3HAHMU B IPOLECCE BBHIIOJHEHHUS IPOEKTHBIX U Y4YEOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyIIe C HUCHOJIHEHHUEM pPa3IMYHbIX COLHUAIBHBIX POJEH, MJIaHUPOBATH
paboTy TIpymmbl, palMOHAIBHO PpACHpPEAEsATh JAEATENbHOCTh B HECTaHJApTHBIX
CUTyalUsX, alcKBaTHO OLICHUBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB I'PYIIIBI B PEIIECHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSIBJIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl HAa YIrIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ITHUYECKON cdepax IesTeTbHOCTH YelIOBeKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOPUM — OJJIEKTPOJMHAMUKH, CIELUATIbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOH
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKU!l MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEJIH CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, O00NAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMi xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE IIOJIO)KCHHMSI W 3aKOHBl DJIEKTPOAVMHAMUKM M CHELUUAIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTBIO M3MEHEHHUs CHIIbI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
MoCTynaThl bopa, MpUHIMI COOTHOIICHUST HeompeneneHHocTen [ 'eizendepra, 3aKOHBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZio0aKTUBHOIO pacnaja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEIMYMHBI: HAMPSKEHHOCTh
JNEKTPUYECKOTO  MOJIA, MOTEHIHal  3JEKTPOCTaTUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPrusi MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PENISTUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOsI CBOOOIHOM YaCTHUIIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSCHATH OCOOCHHOCTH TIPOTCKaHUS (U3NYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

OTpEeNIETIATh HaIpaBJIeHUE WHAYKIIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300pa)K€HHE, CO3JaBaeMOE€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHATHS, TEOPUU W 3aKOHBI JIs
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOMCXOAAIIUX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOAUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PU3WYECKHMX BEIHMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpEeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, MPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHBAaTh aOCONIOTHBIE W OTHOCHUTEIbHBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
OTMHUCHIBATh METOJIBI TIOJIYYCHHS HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

cobmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB H J1a0OPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mveckoi
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUH TPH HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEeHEHUsT 3HAaHUIM U3 pa3HBIX pa3/ieioB
Kypca (hM3WKH, a TakKe WHTETpAllMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



Hay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO LIEMOYKY PAcCCyXJIEHHH C omopod Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUISI OOBSICHEHHS] OCHOBHBIX NMPUHLIUIIOB paOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
IPUBOANUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpPA, B PA3BUTHUE TEXHUKU H
TEXHOJIOTHI;

aHaJM3UpOBaThb M  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMH
9KOJIOTUYECKOM 0€3011aCHOCTH, HpeCcTaBIeHUN 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTH)KEHUH HAyKM U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATH pa3IuyHble CIIOCO0bI PaboThl ¢ HHpopManuel (U3NIECKOTro COAepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOIMH  JUISL  IIOMCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH(OpPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSA 3HAHWM, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UH(POpMALUY;

IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATEILCKUX padoT;

paboTaTh B TpyIIe C WUCHOJHEHHWEM pa3IMYHBIX COLUAIBHBIX pOJIEH, IIaHHUPOBAThH
paboTy TIpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodeccHOHaTbHON — NIeATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne (uudposkie)
HanmeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Kourpoabnsie = ITpakrnyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1.HAYUYHBIM METO/] IIO3HAHUS IPUPO/IbI
11 HayunsIit MeTO TO3HAHUS TIPUPOIBI 6
HWroro mo paszaeny 6
Pazgen 2.MEXAHUKA
21 Kunematnka 10 1
2.2 Junamuka 10
2.3 CraTuka TBEpOrO Tena 5 1
24 3aKOHBI COXpAaHEHUS B MEXaHUKE 10 1
Hroro mo pasaeny 35
Paznen 3.MOJIEKYJISIPHASL ®PU3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHOKHHETHYECKOH Teopun 15 1
3.2 Tepmoannamuka. T eraoBbie MaIIUHBL 20 1
33 ArperaTHsle cocTosTHUS BerecTBa. Pa3zoBsie 14 1
TIepex0bl
Hroro no paszneny 49
Paznea 4.9JIEKTPOJUHAMUKA
4.1 ‘ DnexTpuueckoe noje 24 1
4.2 ‘ ITocTostHHBIN ANIEKTPUYECKUHA TOK 24 1
4.3 ‘ Toku B pa3nuuHBIX cpegax 6
Hroro no pazaeny 54

Pazgen 5.0M3NUYECKUAN MIPAKTUKYM




51 Ou3nYeCKui IPaKTUKYM 16

Hroro mo pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 170




11 KJIACC

KoauuyecTBo yacoB JJIeKTPOHHbIE
No HaumeHnoBaHue pa3iesioB U TeM (uu¢posbie)
KonrposabHbie Ipakrnyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTe/bHBIE
padoTsI padoTsI
pecypchbl
Paznen 1.2JIEKTPOAUHAMUKA
11 MarsuTHOE mosIe 14
1.2 DNeKTpOMarHUTHasE HHAYKIUS 13 1
Utoro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuueckue Kojaeoanus 10
2.2 DeKTpOMarHUTHBIE KoJIeOaHuUs 15
2.3 MexaHHUYeCKHE U 3TIEKTPOMArHUTHBIE BOJIHBI 10 1
24 Onruka 25 1
Hroro mo paznmery 60

Pazgen 3.0CHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuosel CTO 5 1
HUroro 1o pasaeny 5

Pazgen 4 KBAHTOBASA ®PU3UKA

41 KopryckynsapHO-BOIHOBOW Ayasin3M 15 ‘
42 ®dwusnka aToma 5 ‘
43 duznKka aTOMHOTO sIpa U AJIEMEHTapHbIX 5

' YaCTHUI]

Hroro mo pazaeny 25

Pazgen S.O9JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UNKHU

51 DJIeMEeHTBI aCTPOHOMUH U acTPO(PU3NKI 12




Hroro no pazneny

12

Pazgen 6.PU3UNUYECKUAN MIPAKTUKYM

6.1 OU3HYECKI MPaKTUKYM 16 16
HWroro o pazaeny 16
Paznen 7.0bOBIIAIOIIEE IOBTOPEHUE
Cucremaruszanus 1 00001IeHe
71 MPEAMETHOTO COJIEPKAHUSI U OIbITa 15
' JeATeIbHOCTH, IPUOOPETEHHOTO IPU
n3ydeHun Kypca ¢pusuku 10 — 11 knaccos
Utoro mo pazneny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonrtposabHbie
padoTHhI

Ipakrnyeckue
padoThI

Jara
H3YyYCHUS

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Odusnka — pyHAaMEHTaIbHAS HAYKA O
MIpUpOE

Hayunblit MeTO MO3HAHUS U METOIBI
uccieoBaHus GU3NICCKUX SBICHUN

DKCIIEpHMEHT M TEOPHsl B IPOLIECCEe MO3HAHUS
npupoasl. HabmoneHne 1 SKCriepuMeHT B
(uznke

Cnoco0bl n3MepeHust PU3NIECKUX BETHYHH

AGCOMIOTHAs 1 OTHOCHUTEJIBHAS NTOTPELTHOCTH
M3MepeHuil GU3NUECKUX BEINYNH

MonenupoBanue B ¢pusmke. Poib 1 mecto
(u3MKKM B JOPMUPOBAHIH COBPEMEHHOMN
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKON
JIESATENBHOCTH JIIOAEH

Mexannueckoe JABHIXXCHUC. Cucrema oTcyera.
OTHOCHUTEILHOCTh MEXaHHMYECKOTO JBHKCHMUA.
Hp?[Ma?[ n 06paTHa;1 3aJa4 MCXaHUKHU

10

Pannyc-BexTop MarepualbHOM TOUKH, €ro
MPOEKIMH Ha OCH KOOpAMHAT. TpaeKkTopus.
ITepememenue. Cxkopocts. X npoekuuu Ha
OCH KOOPJIUHAT

PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE.
I'padmueckoe onmcanne paBHOMEPHOTO
MPSAMOJMHEWHOTO IBIKCHHS

CrnoxeHue nepeMenieHnii 1 CKOpoCcTel.
Pewenue 3anau




11

HepaBHomepHoe nBuxkeHne. MrHOBEHHas
cKopocTh. Yckopenue. [Ipsmonuneitnoe
JIBIDKEHHUE C TIOCTOSHHBIM YCKOPEHHEM

12

13

14

I'padudaeckoe onrcanue IpSMOIUHEHHOTO
JBIDKCHUS C TIOCTOSIHHBIM YCKOPEHHEM

CBoboaHoe najgeHue. Y cKopeHne cBo0OOTHOTO
najeHus. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH,
YCKOpPEHHsI OT BpEMEHH U UX Tpaduku

JlBmxenue Tena, OpOMIECHHOTO IO YIIIOM K
TOPH30HTY

15

16

17

18

Kpuponuneiinoe npuxenue. [IBuxeHue mo
OKpPY>KHOCTH. YTIIOBasl ¥ TUHEWHAS CKOPOCTD.
[lepuon u wacrota. LleHTpOCTpeMUTENEHOE U
TIOJTHOE YCKOpPEHHE

KonTponbHas pabora o Teme "Kunemaruka"
Ilepsslif 3axkoH HptoTona. HepuuanbHble
cucreMbl otcuéra. [IpuHnun
oTHOcuTenbHOCTH ["anmuies.
HeunnepruanbHble cucTeMsl 0TcYETa

Cuna. PaBHozelcTBytomIast cuna. Bropoit
3akoH HerotoHa. Macca

19

20

21

BzaumoneiictBue ten. Tpetuil 3akoH
Hrrorona

IIpunnun cynepnosunuu cuil. Pemenne 3agau
Ha IpuMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

OKBHUBAJICHTHOCTH TPABUTAIIIOHHON 1
HMHEPTHOM MacChl

22

23

Cuuia TSOKECTH M yCKOpEHHE CBOOOTHOTO
najeHust

JIBmkeHne HeOECHBIX TNl U UX
HCKYCCTBEHHBIX CITyTHHUKOB. [lepBas
KOCMHYECKas CKOpocTh. 3akoHbl Kennepa




24

Cuna ynpyroctu. 3akoH ['yka. Bec tema

25

Cuna tpenust. [Ipupona v BHIBI CHIT TPEHHUS.
JBrKeHHE B KUAKOCTU U raze ¢ y4ETOM CUIIbI
COTIPOTHUBIICHUS CPEIIbI

26

27

HaBnenue. ['napoctaTuueckoe 1aBiIeHUE.
Cuia ApxumMena

AbcomoTHO TBepoe Teno. [locTynarenpHoe
Y BpalllaTeJbHOE IBH)KEHUE TBEPOTO Tela

28

29

30

31

MoOMeHT CHIIBI OTHOCHTENBEHO OCH BPAIICHUS.
IInedgo cuer

CrnosxeHue Cul, IPUII0KEHHBIX K TBEPJOMY
teny. LleHTp TsxkecTu Tena. Y cloBUs
paBHOBECHS TBEPIOTO Tena. Buer
paBHOBECH

Pemenue 3amau

Kontponbnas pabora no teme "JI[uHamuxa.
Craruka TBepaoro tena'

32

Wmnynibc MaTepUaibHON TOYKH, CHCTEMBI
MarepualbHbIX Touek. LIeHTp Macc cucrembl
MarepuaibHbIX Touek. Teopema o ABMKEHUN
[IEHTPa Macc

33

34

35

HMHyJ’ILC CHJIbI 1 UBMCHCHHNC NUMITYJIbCa TEJIaA.
3akoH COXpaHCHHS UMITYyJIbCA. PeakTuBHOE
JBHXXCHUEC

MoMEHT UMITyJIbca MaTEPUATbHON TOUKH.
IIpencraBienue 0 COXpaHEHUN MOMEHTA
HMITYJIbCa B IEHTPATBHBIX TTOJISIX

Pemenne 3agau

36

Pabora criipl Ha MaJloM U Ha KOHEYHOM
nepemenneHnd. [ padudeckoe npencrapicHue
paboThI CHITBI. MOIITHOCTH CHITBI

37

Kunernueckast sueprus. Teopema 00
U3MEHEHUU KUHETUYECKOI sHeprun




MaTepUaJIbHOU TOUKHU

IloTennuanbHbIC ¥ HEMOTCHIIMATBHBIC CUJIBL.

38 [otenmmaneHas sHEpTUs. BTopas
KOCMHYECKast CKOPOCTh
TpeTbs KocMuydeckast ckopocTb. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHJI C

39 MU3MEHEHHEM MEXaHW4eCKOW SHEPTUU
CHCTEMBI Tell. 3aKOH COXpaHEeHUs
MEXaHNYECKON SHEPTUN
Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBuenue bepHyiu 11 uaeanbHou
JKUJIKOCTH

a1 KontponsHas pabora 1o Teme "3aKoHBI
COXpaHEHMs B MEXaHUKe"
PazButue npencrasneHuii o npupojae

42 Teru1oTel. OcHOBHBIE nonoXkeHust MKT.
Jduddysus. BpoyHoBckoe nBrxeHne
CtpoeHune ra3000pa3HbIX, )KUJIKUX U TBEPABIX

43 TeJ. XapakTep ABUKEHUS U B3aUMOJECHCTBUS
YJacTHI] BELeCTBa
Macca n pa3mMepsl MOJIEKYJT (ATOMOB).

44 KommuectBo Bemectsa. [TocTostHaas
ABorazpo

45 Temneparypa. TennoBoe paBHoBecue. [1lkana
Lenbcus

46 Pemenne 3agau

47 W neanspHbli ra3. 'a30BeIe 3aKOHBI

48 Ypasuenue MeneneeBa-Knaneiipona.
Pemenue 3amau

49 AoOcomoTHas Temnepatypa. 3akoH JlaapToHa

50 M3onpoueccs! B uaealbHOM Tase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA

51 I'padmueckoe npeacraBieHUE H30IPOLIECCOB:




U30TepMa, H30X0pa, n3obapa

52
53

54

55

OcuHoBHoe ypaBHeHue MKT
Pemenue 3agau

CBs13b a0COTFOTHOM TEMIIEPATYPHI
TEPMOJIMHAMHUYECKON CUCTEMBI CO CpeTHEl
KMHETUYECKOW SHEPTUEH MOCTYNATENbHOTO
TEIIOBOTO JBUKCHUS €€ YaCTHI]

O0600111eHIE U CHCTEMATH3AIMs 3HAHUI 110
teme "OcHoBel MKT"

56

57

58

59

KontponsHas pabora o Teme "OCHOBEI
MKT"

TepmoauHaMuyeckas cuctema. 3ajjaHue
BHEUIHUX ycnoBuii 1yt T/I cucreMsl.
Breninve v BHyTpEeHHHE TapaMeTpEI.
ITapametpsl T/] cucteMbl Kak cpeiHuE
3HAYECHHUs BEIMYMH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOJUHAMUKHY.
CamomnpousBosbHas penakcarust T/ cucteMbl
K TEIJIOBOMY PaBHOBECHUIO

Mojens naeanbHOro ra3a B T€pMOJIMHAMUKE.
YcnoBus NpUMEHUMOCTH 3TOI MOJIeTTH

60

61

62

VYpaBuenue Menaeneepa-Knaneiipona u
BBIP&XECHHUE IJIs1 BHYTPEHHEH SHEPTUH

BripaxeHue a1 BHyTpEHHEHN HEprun
OJTHOATOMHOTO H/ICATBHOTO Ta3a.
KgasucraTnueckue u HecTaTHUECKUE
HPOLECCHI

DnemMeHTapHas paboTa B TEPMOJTUHAMUKE.
Brrunciienune padotsl mo rpaduky mporecca
Ha pV-auarpamme

63

Temnonepenaya kKak crocod N3MEHEHHS
BHyTpeHHei sneprun T/] cucrems! 6e3




COBEpIICHUS PabOTHI

64 KoHBekIusl, TEII0npoOBOIHOCTh, U3TYICHUE
KomuuectBo Teminorel. TemmoéMKocTh Tena.

65 VYaenbHas U MOJISPHAS TEILIOEMKOCTH
BEIIIeCTBA. Y IeTbHAs TEIIOTa CTOPAHUS
TOILINBA

66 Pacuér xomuuecTBa TEIIOTHI MIPH
Terionepenaye

67 [onsrue 06 agmabarHOM Tporiecce. [1epBorit
3aKOH TePMOIHMHAMHUKHI
KonyecTBo TeruoTsl U paboTa Kak Mepbl

68 M3MEHEeHHUs1 BHyTpeHHel snepruu T /]
CHCTEMBI
Bropoii 3ak0H TEpMOJAUHAMUKHY JJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX IPOLIECCOB.
HeobpaTiMOCTh IPUPOAHBIX MPOLIECCOB

70 IIpuHuune! aeiictBus TernoBbix MamuH. KIT/]

71 MakcumansHoe 3aauenue KIT1J. Hukn Kapao

72 Pemenue 3agau
DKOJIOTHYECKUE ACIIEKThI HCIIOIb30BaAHMS

73 TEIUIOBBIX ABHUTaTeNei. TermioBoe
3arpsi3HEHUE OKPYKAIOMICH cpeIbl

74 Pemenne 3agau

75 O06o0011IeHHE U CHCTeMAaTHU3alKsl 3HaHUH 110
teMe "TepmonuHamuka. TenmoBble MaIIUHBL"

76 KonTtponbHas pabora mo Teme
"TepmonuHamuka. TenaoBble MalIUHBL"
ITapooOpa3oBaHre M KOHIEHCAIIHSI.

77 Hcnapenuie u kunenue. Y aeibHas TEIIOTa
napooOpazoBaHus
HacrIneHHbIe ¥ HEHACHIIIICHHBIC MTAPHI.

78 KauecTBeHHas 3aBUCHUMOCTD IJIOTHOCTH U

JaBJICHUA HACBINICHHOTO Imapa oT




TEeMIIEpaTyphbl, HX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO I1apa. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs OT JaBJICHUS B
JKUJIKOCTH

BnaxxaocTs Bo3myxa. AGCONIOTHAS

[ OTHOCHTEIIbHAS BIIAYKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucramnmuueckue u

81 amMopdHbIe Tena. AHU30TPOIHUS CBOUCTB
KPHCTAJJIOB

82 [InaBneHwe U KpUCTAUTH3AIHS. Y IeTbHAS
TerutoTa aBieHus. Cyonumanus
Hedopmanun tBEpaoro Tena. Pactsokenue u

83 cxarue. Casur. Monyns FOnra. [Ipenen
yOpyrux aehopMariwii
TemnnoBoe pacimpeHue XKUAKOCTEN 1

84 TBEPJIBIX TeNl. AHTAPMOHHU3M TETJIOBBIX
KOJICOAHWH YaCTHI] BEIIECTBA

85 [IpeoOpazoBanue 3Hepruu B (ha3oBbIX
nepexoaax

86 YpaBHEHHUE TEIUIOBOTO OanaHca

87 Pemenue 3agau
IToBepxHOCTHOE HaTshKeHME. KanmuuisapHbie

88 SBIICHHS. J|aBIeHUE 1101 UICKPUBICHHOM
MOBEPXHOCTHIO JxuaKocTH. @opmyra Jlamraca
O0600111eHNE U CUCTEMATH3ALMS 3HAHUH 110

89 TeMme "ArperatHbie COCTOSHHUS BEIICCTBA.
®da3zoBbIe Iepexoab"”

90 KonrponbHas pabora o teme "ArperatHsie
cocTosiHus BenlecTBa. Pa3zoBbie Mepexoibl"”
DneKTpU3aIys TN U e€ TMPOSIBICHHUS.

91 DnexTpuueckuii 3apsa. [IBa Buga

QJICKTPHUUICCKUX 3aps0B. HpOBO,HHI/IKI/I,




JAUDJIEKTPUKU U ITOJTYIPOBOAHUKA

OrneMeHTapHBIH 3IeKTpUudecKuil 3apsaa. 3akoH

92 COXPaHEHHMS DIIEKTPUIECKOTO 3apsaa

93 Bsaumopelictsue 3apsnoB. Todeunsle
3apsaabl. 3akoH Kynona

94 Pemenue 3anau

95 Onextpudeckoe noje. Ero neiicteue Ha
SIEKTPUUYECKHUE 3apsIIb
Hanpspk€HHOCTB 371EKTPUYECKOTO TIOJIS.

9% ITpo6HsIii 3apsia. JInHMK HANIPSHKEHHOCTH
anekTpuyeckoro nomist. OxHopoHOe
3JEKTPUUYECKOE TI0JIe

97 IToTeHIMaIBHOCTD JIEKTPOCTATHUECKOTO

moJist. Pa3HOCTh MOTEHIINAIOB U HaIlps>)KEHUE

HOTGHHI/IaHBHaH OHEPIus 3apsiia B
98 DJICKTPOCTATUYCCKOM IIOJIC. HOTGHHI/IEU'I
QJICKTPOCTATUYCCKOIO IMOJIA

CBs13p HANPSHKEHHOCTH TIOMISL U Pa3HOCTH

9 MOTEHIIMAJIOB JUISI SJIEKTPOCTATHYECKOTO TOJIS

100 [IpuHOUD CYyTIepPIO3UITIH HTEKTPHYESCKIX
noJsieut

101 Pemenue 3agau

102 Tlone Toueunoro 3apsna. Ilone paBHOMepHO
3apspKeHHOU cdepsl
TTone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY

103 mapa. [lone paBHOMEPHO 3apsuKEHHON
OECKOHEYHOM MIIOCKOCTH

104 IIpOBOHUKY B 3IEKTPOCTATUICCKOM IIOJIE.
VYciioBue paBHOBECHS 3apsIIOB

105 JM3IIeKTpUKY U NOIYIIPOBOAHUKY B
JIEKTPOCTATUICCKOM I10JIe

106 Konaencarop. DnekTpoéMKOCTh

KOHJIeHCAaTopa. DIIEKTPOEMKOCTD MIOCKOTO




KOHZACHCATOpa

107 [TapannensHoe coeMHEHNE KOHIEHCATOPOB

108 [ocnenoBarensHOE coeMHEHHE
KOHJICHCATOPOB

109 OHeprus 3apsHKeHHOT0 KOHAeHCaTopa

110 Pemenne 3agau

111 JBrxeHue 3apsyKEHHONW 4acTULIBI B
OJTHOPOJHOM 3JICKTPHUECKOM TOJIC

112 Pemmenue 3anau

113 O6o0011eHre U cucTeMaTH3alus 3HaHUH 110
TeMe ""DieKkTpuieckoe mnosue"

114 KontponsHas pabora o Teme
"Dnekrpudeckoe nose"
Cuna toka. [TocTosiHHBIN TOK. Y cOBUS

115 CYIIECTBOBAHUS MOCTOSHHOTO
JIEKTPUYECKOTO TOKA

116 Ucrounnku Toka. Hampsixerue u 3/1C

117 3axon OMa JJ1s1 yuacTKa [emH.
DJEeKTpUUECKOE CONMPOTHBIICHHUE
3aBHCHUMOCTH COTIPOTUBJICHUS OJJTHOPOIHOTO

118 MPOBOJHHKA OT €T0 JUTHHBI U TUIOIIA !
MOTIEPEYHOTO CCYCHUS

119 VY enbHOe CONpOTHBIICHHE BEIECTBA.
Pewenue 3agau

120 INocnenoBarensHOE, apalieNIbHOE,
CMElIaHHOE COCANHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX PIEKTPHUUCCKUX
neneii. [Ipasuna Kupxroga

122 Pemenne 3agau

123 PaboTa snexTpudeckoro Toka. 3akoH Jxoysist
—Jlenna

124 Pemenne 3agau




125 MOoOIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBas
MOIIIHOCTb, BBIIETIsiEeMasi Ha PE3UCTOpe
126 Pemenue 3agau
127 O/1C u BHyTpEeHHEE COIPOTUBIICHUE
HCTOYHHKA TOKA
128 3axoH OMa A7l TOJTHOM (3aMKHYTOH)
JNEKTPUYCCKON TIeTIH
129 Pemrenue 3amgau 1
130 MOIIHOCTh HCTOYHUKA TOKA 1
131 Koportkoe 3aMbikaHme 1
132 KonneHcarop B el MOCTOSHHOTO TOKa 1
133 Pemenne 3amau 1
134 Pemenne 3anau o teme "IlocTossHHBIN
SJIEKTPUYECKUHN TOK"
135 Pemrenne 3amay mo teme "IlocTossHHBIN
JJIEKTPUYECKUH TOK"
136 Pemenue 3agau mo teme "TTocTOSHHBIN
JJIEKTPUUYECKUH TOK"
137 O06o0011IeHHEe U CHCTeMAaTHU3alKsl 3HAaHUH 110
teMe "TIOCTOSIHHBIN JeKTpUIECKUN TOK"
138 KonTtponsHas pabora o reme "[locTostHHBIN
JJIEKTPUYECKUH TOK"
DnekTpuueckas MPOBOJUMOCTD Pa3IMUHBIX
139 BEIIECTB. DJICKTPUIECKHUI TOK B METajlIax.
CBepxnpoBOIUMOCTD
DIEKTPUUECKHUIA TOK B paCTBOPAX U
140 pacruiaBax 3JeKTpoauToB. 3akoHbl Dapasest
JUTSI DTICKTPOJTH3a
141 OnexTpudeckuii TOK B razax. [Ima3zma
142 OnexkTpuueckuil TOK B Bakyyme. BakyymHbie
nprOOPEI
143 OnexTpuuecKuil TOK B MOJIyIPOBOIHUKAX




144

[TorynpoBOAHUKOBBIE IPHOOPHI 1

145

146

®uznyeckuil NpakTUKYM IO TEME
"M3MepenHne CHiIbl TOKa U HATIPSDKEHUS B
L[N NOCTOSIHHOTO TOKA IIPU ITOMOIIH
AHAJIOTOBBIX M MU(DPOBBIX U3MEPHUTEILHBIX
npubopoB" wiM "3HaKOMCTBO ¢ IU(PPOBOI
naboparopueii no pusuke. [Ipumeps
n3MepeHus PU3NUECKUX BEINYHH MPU
MIOMOIIIY KOMIIBIOTEPHBIX JaTINKOB"
OusnuecKkuil MpakTUKyM 1o teme "H3yueHue
HEpaBHOMEPHOTO JBM)KEHUS C IEIBI0 1
oIpeieNeHUs] MTHOBEHHOM ckopocTH"

147

®uznyeckuil NpakTUKYM IO TEME
"M3mepeHre yCKOpEHUs IPU NPSIMOIUHEHHOM
PaBHOYCKOPEHHOM ABIXECHUH N0 HAKJIOHHOH
mwiockocty" win "Mccnenosanue
3aBHCHUMOCTH ITyTH OT BPEMEHH MIPU
PaBHOYCKOPEHHOM JIBIDKEHUU"

148

®uznyeckuil NpakTUKYM IO TEME
"N3mepenne yckopeHHs CBOOOTHOTO
nageHus" win "V3yueHue IBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATHHO"

149

®uznyeckuil NpakTUKyM 1o Teme "M3ydyenue
JIBIDKCHUS TeJla 110 OKPYXHOCTH €
MOCTOSIHHOM 10 MOZYJI0 CKOPOCTbIO" WU
"HccnenoBanue 3aBUCUMOCTH NIEPUOJA
o0paleHns1 KOHMYECKOT0 MasTHUKA OT €ro
napameTpos"”

150

Ou3nuecKuil MPaKTUKYM 10 TEME

"M3MmepeHne paBHOAEHCTBYIOIEH CUIBI IPU

JIBIDKEHUH OpyCKa 110 HaKJIOHHOH IIockocTh"

unu "[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH 1
BpPEMEHH JIBI)KEHMS OpycKa 1O HAKJIOHHOM

IUIOCKOCTH Ha 33aJJaHHOE PACcCTOSTHHE OT €T0

Mmacchl"




151

152

153

154

®uznyecKkuil NpakTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIUX B IIPYKUHE U PE3NHOBOM
obpasie, ot ux aepopmanun” wim "MsydeHue
JIBIDKCHUS] CUCTEMBI Tell, CBA3aHHBIX HUTBIO,
MePEKUHYTON uepe3 NErkuii 010K

®uznyecKkuil NpakTUKYM IO TEME
"Uzmepenne koadduimenta TpeHust mo
BEJIMUMHE YTJIOBOTO KOA(pPHULIMEeHTa
3asucumocti FTp(N)" mnu "HccnenoBanue
JIBIDKEHUS OpyCKa 110 HaKJIIOHHOM IJIOCKOCTH
C MepeMEHHBIM K03()(QUIIMEHTOM TpeHUS" WITH
"H3yueHue IBUKEHUS Ipy3a Ha Baly C
TpeHueM"

DusnyecKkuil IPaKTUKYM 110 TeEMeE
"HccnenoBanue ycaoBUi paBHOBECHS
TBEPAOTO TeJla, UMEIOIIETO OCh BpaleHus"
unu "KoHCcTpynpoBaHue KpOHIITEITHOB U
pacuér cui ynpyroctu" win "V3yuenue
YCTOWYHMBOCTH TBEP/OTO TEJA, UMEIOIIETO
IUI0IIA](b ONOpPHI"

®usnyeckuil NPakTUKYM II0 TEME
"M3MepeHne UMITyJIbCa Tella 10 TOPMO3HOMY
nyta" win "V3MepeHne Cuibl TATH, CKOPOCTH
MOJIEIIH 3JIEKTPOMOOMIIS M MOIITHOCTH CHIIBI
Taru" uian "CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeNa ¢ UMITYJIbCOM CHJIBI" WIN
"HccnenoBanne COXpaHEHHsT UMITYJIbCA IPU
ynpyroM B3aumojeictsun" wim "Hzmepenue
KHHETHYECKOH HEPTHH Tella TI0 TOPMO3HOMY
myTtu"

155

Ousnueckuil mpakTukyM 1o teme "H3yuenue
U30TEPMHYECKOr0 Mpouecca (PeKOMEHJ0BaHO
UCIIOJIb30BaHKe IH(ppoBoii 1abopaTopun)"”
unu "M3ydenue n30XopHOro npouecca' uim




"N3ydenne nzodapHOTO Mporecca’ Win
"TIpoBepka ypaBHEHHS COCTOSAHUSA"

156

®uznyecKkuil NPakTUKYM IO TEME
"M3mepenHne yaenpHOI TeIUIOEMKOCTH' HITH
"HccnenoBanue mporecca OCTHIBAHHS
BemrecTsa" wnn "Mccienosanme agnadaTHOro
nporecca” unn "M3ydeHne B3anMOCBSI3N
9HEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBUS U TEMIIEPATYPbl KUIICHUS
sKuakocreit”

157

158

159

160

®uznyeckuil NpakTUKyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUAKOCTEH"
nnu "H3MepeHne yaeapHOU TEMIOThI
IU1aBJIeHus Jpaa" i "HM3yueHue cBOUCTB
HaCHIILEHHBIX TapoB" wiu "M3mepenue
a0COJIIOTHOH BJIaXKHOCTH BO3[yXa U OLIEHKA
Macchl apoB B nmomenieHun". MizmMepenue
k03¢ (ULIMEHTa TOBEPXHOCTHOTO HATSHKSHUS

®uznyeckuil NpakTUKYM IO TEME
"Hab:roneHne npeBpalieHus JHepTun
3apsHKEHHOI0 KOHJCHCATOpa B SHEPTHIO
n3Ty4eHus ceeronuona" win "Mzyuenue
MPOTEKAHUS TOKA B LIEIH, COoleprKamieit
KoHAeHcaTop" i "PacnpeneneHue pasHOCTH
MOTEHIIHATIOB (HATIPSDKCHHUS ) TIPH
MIOCJIE/I0BATENILHOM COEANHEHUH
KOHJIeHCaTOpOB"

®uznyeckuil NPakTUKYM II0 TEME
"HccnenoBaHne CMEIIAHHOTO COCIUHEHUS
pesuctopoB" uim "M3MepeHue yaeapHoro
CONPOTHUBJICHUSI IPOBOJAHUKOB" WIIH
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HAIPSDKCHUS TSI JIAMIThI HaKaJTHBaHUS"

®uznyeckuil NPakTUKYM 110 TEME
"Habnroxenune ayiekTponnsa’ win




"M3mepenue 3apsiaa 0MHOBAJICHTHOTO HOHA"
unu "HccnenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
Temneparypsl" win "CHATHE BOJIbT-aMIIEpHON
XapaKTepUCTUKH auoaa”

PeseprubIit ypok. O600meHne u
161 cUCTEMAaTH3alMs 3HAHUH 110 TEME
"Kunemaruka"

PeseprabIit ypok. O600meHne u
162 cUCTEMaTH3alHs 3HaHUH 110 TEME
" lnaamuka"

Pesepruslit ypok. O6001eHne U
163 crucTreMarusalus 3Hanuii mo reme "CraTuka
TBepAoro tena"

PeseprubIit ypok. O600meHue u
164 cucTeMaTH3alys 3HaHUH 1o TeMe "3aKOHBI
COXpaHEeHHS B MeXaHHKe"

PeseprabIit ypok. O000mIeHNe 1

165 cucTeMaTu3ays 3HaHui o TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKOM Teopun”
PesepHblit ypok. O600IIeHNE U

166 cUCTEMATH3allHs 3HAaHUN [0 TEME
"TepmonuHamuka. TenaoBble MalIUHbL"

PesepHbIit ypok. O6o0IIeHNE U
CHUCTEMATH3al A 3HAHUH I10 TEME

167 N
ArperatHble cocTossHUS BemecTBa. dDa3oBbie
nepexosr”
PezepBHbIit ypok. O000mEeHne 1
168 cHCTEMAaTH3allis 3HAaHUH 110 TEME

"Dnekrpuieckoe mose"

PezepBHbIit ypok. O000mEeHne n
169 cUCcTeMaTH3alus 3HaHUH 10 TeMe
"TIocTOsIHHBIN ANIEKTPUYECKUN TOK'

170 PesepBHblit ypok. O0001ICHKE 1




cucTeMaTH3alys 3HaHui o treme "Toku B
pa3IuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uppoBbie
n/n Tema ypoxa Bcero Konrpoannere Hpakrnieckne f3yqennﬂ :)Iﬁ[()l)al;onaTeanble
padoThI padoThI pecypest
BzaumoelicTBUE MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHMTHOE TOJIE. 1
TI'unore3a Amnepa
Bexrop marautHOM unaykuuu. IlpuHnun
2 CYNEPHO3ULMY MATHUTHBIX NoIeH. JInHuu 1
MarHUTHON MHIYKIIUU
3 MarHuTHOE 10JIe IPOBOAHNKA C TOKOM. OTBIT 1
Opcrena
4 Cuna Amrnepa, e€ HampaBJICHUE U MOJTYJIb 1
Pemenne 3agau 1
6 [IpumeHeHne 3akoHa Ammepa. 1
DreKkTpon3MepuTeIbHbIE TPHUOOPHI
Cua Jlopenna, e€ HanpaBJICHHE 1 MOTYITb.
7 JIBmkeHME 3apsKeHHOH YaCTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau 1
Pa6ota cunsl Jlopenna 1
10 Pemrenue 3amga4 1
1 MarnuTHoe 1oJjie B BEIIECTRE. 1
®deppoMarHeTHKH, mapa- u JuaMarHeTUKN
12 OCHOBHBIE CBOHCTBA (DeppOMArHETUKOB. 1
[Ipumenenne peppoMarHeTHKOB
13 Pemenne 3agau mo reme "MarautHoe mose" 1
14 Pemrenwe 3ama4u nmo reme "MaruutHoe mojie" 1
15 SIBJeHHE AIEKTPOMArHUTHOW WHIYKIIHH. 1

TloTok BekTOpa MarHUTHOM MHAYKLIUU




16 OC wHAYKIHAN 1

17 3aKoH 3JeKTpOMaranTHON HHAYKInu Papanes 1

18 Buxpesoe anekrpudeckoe noie. Toku Oyko 1

19 OJIC vHAYKIMH B JBUKYIIUXCS MTPOBOJHUKAX 1

20 Perenue 3anau 1

21 IMpasuno Jlenia 1

29 WunyxtuBHOCTH. KaTyika WHIYKTUBHOCTH B 1
[[ETH MOCTOSIHHOTO TOKa

23 SIBnenune camonnaykuuu. IC 1
CaMOUHIYKIHH

24 OHeprusi MArHUTHOTO TI0JIA KaTYITKH C TOKOM. 1
DIEeKTPOMAarHuTHOE TI0JIe

25 Pemenne 3agau 1

2% O6o0011eHre U cucTeMaTH3alus 3HaHUH 110 1
TeMe "DneKkTpoarHamMuka"

97 KonTtponsHas pabora o Teme 1
"QnekrpoarHamuka"

28 KonebarenpHas cucrema. CBoOOAHBIE 1
kosnebaHus. ['apMoOHnYeCcKUe KOIeOaHHs

29 Kunematnyeckoe 1 JHHAMHUYECKOE OTIHCAHKE 1
KoJ1e0aTEeNbHBIX TBUKCHHMA
DHepreTudeckoe onrcanue. BeBog

30 JTUHAMUYECKOTO OMICAaHUSI TapMOHHICCKUX 1
KOJICOAHUH U3 UX YHEPTeTUIECKOTO U
KHHEMAaTUIEeCKOTO OIMCAHUS

31 Awmrmutyna u pasza konebanuii 1
Ilepuon u wactrota konebanuit. [lepuon
MaJIbIX CBOOOTHBIX KOJIEOaHMIt

32 MaTeMaTHUYecKoro MasTHuka. Ilepuon 1
CBOOO/IHBIX KOJIEOaHUH MPY>KUHHOTO
MasiTHHKA

33 3aryxatomue Koyiebanus. BoIHyX1eHHbIE 1




kosieOanus. Pe3onanc

34 ABTOKOICOAHHS

35 Permenue 3anau

36 Ypoxk-koH(pepeHuus "MexaHHuecKHe
KoJsie0aHUsl B My3bIKaJIbHBIX HHCTPYMEHTaXx "

37 O06001IeHNE U cUCTEMATH3aMs 3HAHUM T10
Teme "MexaHnueckue Koneoanus"

38 DIEKTPOMArHUTHBIC KOJICOAHHSI.
KonebarenpHbIH KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIBI 3apsaaa

39 KOHJICHCATOpa C aMIUTUTY 10N CHJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYPE

40 3aKOH COXpaHECHHUS SHEPTUH B UICATLHOM
KOJIe0aTeIbHOM KOHTYpe
3aTryxaroliue IeKTPOMarHUTHbIE KOJICOaHHS.

41 BrIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHUs

42 Ilepemennslii Tok. Pe3uctop u KoHzIeHCaTOp B
e NEpEeMEHHOTO TOKa

43 Karymmka HHIyKTHBHOCTH B LI
MEPEeMEHHOTO TOKa

m 3axoH OMa AJ1st 3JeKTPUUECKOH LEeH
MEepEeMEHHOT0 TOKa
MOoUTHOCTh EPEMEHHOTO TOKa. AMIUIUTYHOE

45 1 JIGUCTBYIOICE 3HAUEHUE CHITBI TOKA U
HalpsHKCHUS

46 Pe30oHaHC B 3JICKTPUIECKOM HEH

47 Pemenue 3amau
WneansHblif Tpanchopmarop. [Iponssoacrso,

48 nepenaya 1 MoTpedIICHHE 3IEKTPUIECKOH
SHEPTUH

49 DKOJIOTHYECKUE PUCKH TTPH TIPON3BOJICTBE




anexTposHeprun. KynbTypa ucronp3oBaHus
3JEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

50 Pemrenue 3amgau

51 Pemenue 3agau

59 O0600I11IeHHEe U CUCTeMaTU3alns 3HaHUH 110
Teme "DJIeKTpOMarHUTHbIE KoeOaHus"

53 MexaHuuyeckne BOJIHbI. XapaKTEPUCTUKHI
MEXaHHYECKUX BOJIH

54 CBoiicTBa MEXaHUYCCKHUX BOJIH

55 3ByK. XapaKTepUCTUKHU 3ByKa

56 Wudpassyk u ynprpassyk. LllymoBoe
3arps3HEeHNE OKPYKAIOMIEH cpepl

57 Pemenne 3agau

58 DNeKTpOMarHuTHBIE BOJTHEL. U3mydeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHuTHHIX BOJIH. CBOMCTBa
AJIEKTPOMArHUTHBIX BOITH
[IIkasa 3JIeKTPOMArHUTHBIX BOJIH.

60 IIprMeHeHHe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIUOEI pagHOCBSI3N U TEICBUICHUS.

61 Pamgmonokanus. 1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAOIICH Cpe/Ibl

62 KonrponsHas padora no teme "Konebauns u
BOJIHBI"

63 Cger. 3aK0H IPSIMOJITUHEHHOTO
PacpoCTPaHCHHUS CBETa

64 Pemenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSMOJIMHEWHOTO PAacIPOCTPAHECHUS CBETa

65 OTtpaxenue ceta. [Tnockoe 3epkao.
Cdeprueckoe 3epkano

66 [Ipenominenue cBeta. AGCOIIOTHBIN U




OTHOCHUTEJIBHBIH MTOKa3aTeIb MPEITOMIICHUS.
ITonHOE BHYTpeHHEE OTpaKEHHUE.
[IpenenbHbIN yroi MOJTHOTO BHYTPEHHETO
OTpaskeHUs

Pemenne 3amaq Ha TIPUMEHCHNE 3aKOHOB

67 OTpaKeHHS U TPEIIOMIICHHS CBETa

68 Xon nyueit B mpusMe. Jlucnepcus ceera.
CroxHbI# cocTaB Oeoro cBera. L{seT

69 Jlnm3el. @oKyCHOE pacCTOSTHUE M ONTHICCKAS
CHUJIA JIUH3BI

70 Ioctpoenne n300pakeHU B IMH3AX U X
cucTteMax. YBeJIHMUeHHE JTHH3HI

71 Pernrenue 3amaq Ha MOCTPOCHHUE N300PAKCHHUM,
MOJYYaEMbIX C IOMOIIBIO JINH3

72 I'ma3 xak onrudeckast cucremMa

73 Pemenne 3anau. [Ipenenst npuMEHIMOCTH
TEOMETPUICCKON OTITUKU

74 CKOpPOCTB CBETa U METOJIBI €€ U3MEPEHHUS

75 Hucriepcus cBera

76 WuaTepdepenmms cBeTa

77 KorepeHTHBIC HCTOUHHKH. Y CITIOBHSI
HAOJIFOICHUS] MAKCUMYMOB I MUHHMYMOB

78 Pemenne 3anau

79 ITpumenennie natepdepeHIun

80 Judpaxiust cBeta

81 JudpakimonHas pemeéTka. Y coBue
HAOJFOICHUS TIABHBIX MAKCUMYMOB

82 Pemenne 3agau

83 ITomepeunocTs cBeTOBBIX BONH. [Tonmsipu3anus
cBeTa

84 Pemenne 3anau

85 CBeTOBEIC SIBIICHUS B TPUPOJIC




O0600111eHrE U cUCTEMATH3aLM 3HAHUH T10

86 1
Teme "Onrtuka"

87 KonrponbHas padora no teme «OnTuka» 1
I'paHuUIBI IPUMEHUMOCTH KJIACCUYECKON

88 MeXaHUKH. 3aKOHBI JIEKTPOANHAMUKH U 1
MIPUHIAI OTHOCHTEIIEHOCTH

89 [MocTynaTs! cnennanbHOM TEOpUH 1
OTHOCHTEJILHOCTH
IIpocTpaHCTBEeHHO-BpPEMEHHOI HHTEPBAIL.
IIpeob6pazosanus Jlopernna. Ycinosue

90 npraruHHOCTH. OTHOCUTEIHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe/IJIeHUe BPEMEHH U
COKpalleHUe JJIHHBI

91 DHeprusi ¥ UMITYJIbC PEIATHBUCTCKON 1
YaCTHUIIBI

92 CBs13b MACCHI C DHEPTHeil U HMITYJIECOM 1
PEISTHBUCTCKON YaCTHIIBL. DHEPTHsl MOKOSI

93 PaBHOBECHOE TETIIOBOE H3ITydCHHE 1

94 3akoH cMeleHus Buna 1

95 I'unore3a M. Ilnanka o kBaHtax. @OTOHBI 1

96 OHeprus ¥ UMIyJbC GpoToHa 1

97 ®orordp¢exr. OmpiTer A. I'. CTonerora. 1
3akonsb! porodrdhdekra

98 YpasHenue DitHiireiina s porosdpdexra. 1
"Kpacnas rpanuna" gortosddexra

99 Jasnenwne ceera. Onprte I1. H. JIebenena 1

100 BouiHOBBIE CBOCTBA YaCTHIL 1
Bonnst ne bpoitna. nuna BosHel ne bpoins u

101 pa3Mepbl 00JaCcTH JIOKATU3AIIH ABIKYIICHCS 1
YaCTHIIBI

102 KopmyckyasipHO-BOTHOBOH Ayann3M 1

103 Judpakuust 2JIeKTPOHOB Ha KPHCTAJIaxX 1




Crierdrika U3MepeHnii B MUKPOMHDE.
104 CooTHOIIEHHS HEOTpeAeIEHHOCTEH
IeiizenOepra

105 Pemenue rpaduueckux 3amadq

106 Pemenue pacuéTHbIX 3a1a4

107 KonrponbHas padora no temam: "OCHOBBI
CTO", "KopIirycKynsapHO-BOTHOBOH Ayann3m"

108 OHI)ITI)I IO UCCIICIOBAHUIO CTPOCHUA aTOMA.
[TnanerapHas Mojesb atoma Pesepdopna

109 IMocrynater Bopa

Bune! ciektpoB. CekTp ypoBHEH SHEPIUH
aToMa BOJOpoza

110

111 CrioHTaHHOE U BBIHYXACHHOC U3JTYUCHHUC
CBCTa

112 Jlazep

Hyxmonnas moznens sinpa [efizendepra-
113 WBaneHKo. 3aps 1 MacCOBOE YHCIIO SIIIpa.
M3oTombl. PaqnoakTHBHOCTH

3aKoH paAnoaKTUBHOTO pacnaga. CBoicTBa
114 MOHU3UPYIOIIET0 H3TydeHus. BrusHue
PaIMOAKTHBHOCTH Ha )KUBBIE OPraHU3MBI.

Ho3umerpus

OHeprus CBA3M HYKIJIOHOB B A1pe. SnepHbie
cuibl. JledexT Macchl siapa. SnepHbie

115 peakuuu. SnepHsie peakTopsl. [TpoGieMbl
YIPABIIAEMOI'0 TEPMOSIEPHOIO CUHTE3A.
OKOIOTM4eCKHe acleKThl pa3sBUTHS SAECPHOI

OHEPIreTUKU

MeTomp! perucTpaIyy U UCCIeJOBaHUSL
3IIEMEHTapHBIX JacTull. DyHnaMeHTanbHbIe
116 B3auMoJeicTBus. bapuoHsl, ME30HBI U
nenrtonsl. [Ipencrasnenue o CtangapTHOI
Mojenu. KBapk-TinooHHas MOA€b apOHOB




117

Omsuka 3a npegenamu CTaHAapTHOW MOJIEITH.
Témuas maTepust U TEMHas SHEPrUsl.
EnuncTBO QH3nueckoi KapTHHBI MHpPa

118

119

120

Oranbl pa3BUTHS aCTPOHOMHH. 3HAUCHHUE
ACTPOHOMHHU

IIprMeHUMOCTh 3aKOHOB (DU3UKH JIIIS
0OBSICHEHUS PUPOJIBI KOCMUYCCKUX
00BEKTOB. METOIBI aCTPOHOMHUYECKUX
HCCIICIOBaHUIA

CoBpeMeHHbIE ONTUYECKUE TEIECKOTIBI,
PaIMOTENICCKOIIbI, BHEATMOC(EepHast
aCTPOHOMHS

121

122

123

Bun 38é31H0T0 Heba. Co3BE3 M, SIPKHC
3BE3/1b], IIAHETHI, UX BUIMMOE IBI)KEHNE

Conneynas cucrema. Connue. ConHeuHas
aKTUBHOCTH. MlcTounuk sHepruu ConHIa U
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH.
Juarpamma "crieKTpaabHBIH KJ1acc —
CBETUMOCTE"

124

3B632[BI rJIaBHOM IIOCJICA0BATCIIbHOCTH

125

Buytpennee crpoenue 38&31. CoBpeMEHHBIE
MPEJCTaBICHUS O IPOUCXOKICHUH U
sposronyy CoJIHIA ¥ 3BE3]1. DTalbl )KU3HU
3BE3]T

126

127

Mneunsriii [Tyte — nama Nanaktuka. Tumnsl
rajakTuk. YEpHbIE IBIPHI B SIpaxX TaJakTHK
Bcenennas. Pacimmpenne Beenennoii. 3akoH
Xab606ma. Teopust bonsmroro B3priBa.
PenukroBoe usnyuenue

128

MacmrabHast cTpykTypa Beenennoi.
Meraranaktuka

129

Hepeménnsie npobieMbl acTpOHOMUN




130

131

®uznyecKkuil NpakTUKYM IO TEME
"HccnenoBaHre MarHUTHOTO MOJIS
MOCTOSIHHBIX MaruuToB" ninn "MccnegoBanne
CBOMCTB (hpeppOMarHeTUKOB" WiIN
"HccnenoBanue NeHCTBUS TIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

Om3ryuecKuii MpakTUKyM 110 TeMe "V3mepenne
cuiel Amnepa" win "MzyueHue 3aBUCUIMOCTH
CHJIBI AMIiepa OT CHJIBI TOKa" Miin
"OnpeaeneHue MAarHUTHOW MHAYKIIMU Ha
OCHOBE M3MepeHus cuisl Ammepa”

132

®uznyeckuil NpakTUKYM IO TEME
"HccnenoBanue sIBIEHUS 3J1EKTPOMArHUTHOM
nHAyknun" win "OnpeneneHue HHIyKIIUU
BUXPEBOI'0 MarHUTHOTO MOJIA"

133

®uznyeckuil NpakTUKYM IO TEME
"HccnenoBanue sIBIEHUS CAMOMHAYKLIUU" WU
"COopka MOJEITH IEKTPOMArHUTHOTO
rexeparopa"

134

135

Ousnueckuil MpakTUKyM 1o teme "M3mepenue
neprosia cBOOOJHBIX KOJIEOaHUH HUTSHOTO U
MPYXUHHOT'O MasTHUKOB"

®usnyeckuil IPakTUKYM 110 TEME
"TIpeobpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHUKE"

136

137

Ou3nuecKuil MPaKTUKYM 10 TEME
"HMccnenoBanue mepeMeHHOT0 TOKa Yepe3
[I0CJIEA0BATEIBHO COCIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PEe3UCTOp" WIn
"HccnenoBanue pabOTH HCTOYHHKOB CBETA B
[[eTH IepEMEHHOTO ToKa"

Ousnueckuil pakTUKyM 1o teme "H3yuenue
MapaMeTpoB 3BYKOBOW BOJIHBI"

138

Om3nuecKuii MpakTUKyM 1o Teme "Vzmepenue




TOKa3aTesst MPeJIOMIICHHUS CTeKIa" TITH
"[NonyueHne n300pakeHUs B CHCTEME U3
TUIOCKOTO 3€pKaia U JIUH3bI"

139

®uznyecKkuil NPakTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosIHUSA OT BellecTBa (Ha mpuMepe
KUAKUX TH3)" win "3Mepenne (GoKyCHOTO
paccTOsIHUA PACCEUBAIONUX JIUH3"

140

141

142

143

®uznyecKkuil NpakTUKYM IO TEME
"Habmonerne mudpakunu, nHTepPEpeHINH U
MoJIIpU3aluy cBeTa"

DusnyecKkuil IPaKTUKYM 110 TEME
"OmpeneneHue UMITYJIbCa U YHEPTUU
PEISATUBUCTCKHX YacTHI (1o ¢oTorpadusm
TPEKOB 3apsHKCHHBIX YaCTUI] B MATHUTHOM
moJie)"

Ousnueckuil MpakTUKyM 1o Teme "M3mepenue
nocrosiHHOM I1naHka Ha OCHOBE HUCCIIEIOBaHUS
dhoroaddexra” wim "UcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3 CBETOIHOM OT
HanpspkeHus"

®usnyeckuil NPakTUKYM 110 TEME
"HccnenoBanue CieKTpa pa3pexeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEPEHHUE
nocrosiHHoM Punbepra"

144

Ou3nuecKuil MPaKTUKYM 10 TEME
"MccnenoBanue paguoakTHBHOTO (hoHa ¢
WCTIONIb30BaHueM jao3umMerpa" wim "M3yuenue
MOTJIOIEHNS OeTa-4acTHI] aJIFIOMUHIEM"

145

Ou3nuecKuil MPaKTUKYM 10 TEME
"Habmonenust 38€31H0T0 HEOa
HEBOOPY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX PUIOKEHUN U1
oTIpeJIeNIeHUs TIOJIOKEHUST HeOECHBIX 00BEKTOB




Ha KOHKPETHYIO JJaTy: OCHOBHBIC CO3BE3US
CeBepHOro nosyutapus 1 ipkue 3BE31bl" WIn
"Hab6monenus B Teneckon JIyHsI, TIIaHET,
TYMaHHOCTEHN U 3BE3HBIX CKOTLIICHUI"

146

O0600111eHrE U cCUCTEMATH3ALMA 3HAaHNA. Poib
(hM3UKK M aCTPOHOMHH B SKOHOMHYECKOHA,
TEXHOJOTMYCCKOM, COMATBLHON 1 STHISCKON
cdepax JIesITeIBHOCTH YeIOBEKa

147

148

149

O0600111eHNE U cUCTEMATH3aIMA 3HaHM. PoJb
1 MecTo (PM3UKU M aCTPOHOMHH B
COBPEMCHHOW HAYYHOH KapTHHE MIpa

O06o01IeHre U cucTeMaTu3anus 3HaHui. Ponb
(busnveckoil Teopun B HOPMHPOBAHUH
NPE/ICTaBICHUH 0 (PU3MYECKOI KapTHHE MHUDA,
MeCTO (H3MYECKON KapTHHBI MHpa B 00IIeM
PSLY COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX
MpeCTaBICHUN O TIPUpPOJIe

O00011IeHHEe U CHCTeMaTH3alKs 3HAHHWH 110
teme "Kunematuka"

150

O00011IeHNEe U CUCTEMATH3ALH 3HAHUI I10
TeMe "Kunemaruka"

151

152

O0600I1IeHHe U CUCTeMAaTH3aIHs 3HAHUH 10
teme " lunamuka"

O06o0011IeHHE U CHCTeMAaTH3alKsl 3HaHUH 110
teme "CraTtuka TBepAoro Tena"

153

154

155

O06o001menne 1 cucTeMaTH3alusl 3HaHUH 110
TeMe "3aKOHBI COXPaHEHUs B MEXaHUKe"
O0600111eHNE U CUCTEMATH3ALM 3HAHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM
Teopun”

O0600111eHNE U CUCTEMATH3ALM 3HAHUH 110
teMe "TepmonuHamuka. TenmoBble MaIIUHBL"

156

O00011IeHrEe U CUCTEMATH3ALHs 3HAHUI 10
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.




®Da30BbIe TIEpexoabl"

157

158

O060011eHNE U CHCTEMATH3ALMS 3HAHUIN 10
Teme "DneKTprdeckoe moie"

O06001eHre 1 cucTeMaTH3alys 3HaHui 1o
teme "IlocTosHHBIN 3neKTpHuecKuil Tok"

159

160

O0600111eHNE U cUCTEMATH3aLMs 3HAHUH T10
Teme "TOKH B pa3nu9HBIX cpeaax”

O00011IeHNEe U CUCTEMATHU3ALHS 3HAHUH I10
TeMe "MarautHoe mose"

161

PeseprubIit ypok. O600meHue u
cHCTeMaTH3alusl 3HAaHUH 110 TeMe
"DnekTpoMarHuTHasE HHIYKIUS"

162

163

164

PeseprabIit ypok. O600meHne u
cHCTeMaTH3allis 3HaHUH 110 TEME
"Mexannueckue koiaeoanus"

Pesepruslit ypok. O6001eHne U
CHUCTEMATH3al A 3HAHUH I10 TEME

"DNeKTPOMAarHUTHBIE KOJIeOaHMs"

PesepBHslit ypok. O600meHne u
cUCTeMaTH3alus 3HaHUH 0 TeMe
"MexaHHUYECKHE U SJIEKTPOMAarHUTHBIE
BOJTHBI"

165

PeseprubIit ypok. O000mIeHNe 1
cucrteMarusanus 3HaHui no reMe "OnTuka"

166

167

PesepHblit ypok. O6o0IIeHNE 1
cucreMaru3aiys 3HaHu# 1o Teme "OCHOBBI
CTO"

PesepHblit ypok. O600IIeHNE U
CHCTEeMaTH3allks 3HaHUH 110 TeMe
"KopmycKynspHO-BOJHOBOU Jyanu3m"

168

PeseprHblit ypok. O000ImIEeHNE U
cUCTEMAaTH3aIMs 3HaHUH o TeMe "Dusnka
aroma"




PeseprubIit ypok. O600meHne u

169 cHCcTeEMAaTH3alus 3HaHuil 1o TeMe "dusuka 1
ATOMHOTO SI/Ipa U 3JICMEHTAPHBIX YacTUIT"
PeseprubIit ypok. O600meHne n
170 cUCTEMAaTH3aIMs 3HAHUH 10 TeMe "DIEeMEHTBI 1
acTpodmukn”
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 170 16













