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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeAHEro oOiero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl BocniuTanuss ¥ Kounenuuu mnpemnogaBaHus ydeOHoro mnpenmera «®DPusnka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAaHABJIMBAET PEKOMEHYEMYIO IOCJICAOBAaTEIILHOCTh U3YUEHHs] TEM U Pa3JesioB y4eOHOTO
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pPAacTHBIX OcoOeHHOocTel oOywarommxcs. IIporpamma 1o ¢Qusmke npaér
MPEJICTAaBICHUE O LENIX, COJACpKAaHUM, 00Iel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
o0yJaromuxcs cpeacTBamMu yueoHnoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
MHTEJJICKTYaJbHBIX U TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOydYaroluMcsi, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3MkK Ha YypOBHE CpenHero oOmero oO0pa3oBaHUA: JHYHOCTHBIE, MeETalpeaMEeTHbIE,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH00rnuecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE Ha YPOBHE CpPeTHEro 00Iero oopa3oBaHus Ha yriayOoIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

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

coJiepkaHue yueOHoro npeamera «Pu3uKay» mo rogaM o0ydeHuUs.

[Iporpamma 1o ¢u3NKe HMeeT MPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUECKYI0 HWHUIMATHBY YyUUTENEed U
IIPEIOCTABISAET BO3MOXHOCTU [UIsl pealu3alyd PA3IMUHBIX METOJMYECKMX TOJAXOAO0B K
OpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ] B CHCTEMY 3HAHUN 00 OKpY’KaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
Xumuen, ouonorue, ¢usmdeckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHue ¢U3MKM BHOCHUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHUe
YMEHHI IPUMEHATh HAYIHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHUH UMY y4eOHBIX HCCIICIOBAHUH.



B ocHOBy Kypca pu3nku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs TOJOXKEH PAJl UJICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

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

Hoea zenepanuzayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (pusuku oObenIuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanogaraeT UCIoiIb30BaHUE TYMAHUTAPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IpernonaraeT 3HakOMCTBO C LIMPOKHM KPYIOM TEXHHYECKHUX U TEXHOJIOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHnue cojiepkaHusl MPOrpamMmbl 10 GU3UKE TOJKHO ObITh HOCTPOEHO Ha MPHUHLUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 u 11 kmaccoB, 1100 mocie mepBoro M 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
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIIbHOE MCCIIeIOBaHNE, KOTOPOE TIPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKTUKyMa MpeICTaBlIeHa €AUHBIM NepeyHeM. BrIOop TeMaTHKH AJIs STUX BUAOB YUEHHUECKUX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKAMH OOpa3oBaTENBHOTO TpoIlecca MCXOS M3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
o0ecrieynBaeTcsl OBJAJIEHUE OOYYAIOUIMMHCS YMEHUSIMH IPOBOAUTH TpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJJaHHOW M HESBHO 3aJJaHHOM
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
KayeCTBEHHBIX 3a/a4 IMPHOPUTETOM SBJSIIOTCA 3alaHus Ha OOBsICHEHUe/IpencKa3aHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTO Tmporecca Kypc (PU3MKH YriayOIEHHOTO YpOBHS HA YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMMe Io (pu3MKe Y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT U pabOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALMH JUIsl MCCIEJOBAHUS HU3y4aeMbIX SIBJICHMH M IPOLIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 00IIEM 00pa30BaHUHU SIBIISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY/KAIOLUM SIBIICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUEM (PU3NYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUNH O poiu (U3UKU A Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

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

JlocTuxkeHne 3TUX Ieseld oOecreyrBaeTcsl pelIeHHeM CIeAYIOIUX 3a7ad B Ipoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYISPHYIO (QU3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DH3UKY
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 Pa3IMYHbIX 33/1a4 C SBHO 33JaHHOHN (PU3NYECKON MOJIENbIO,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIIMSHUS HA OKPYKAIOLLYIO CPELY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

CO3JJaHUE YCJIOBUM U PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbLCKONW, TBOPYECKON
NeSITeIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha u3yuenue ¢usuku (yriyOonéHHBIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
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 YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTaNbHas Hayka o npupoje. HayuHblli MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AATUUKOBBIE CHCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, HIeanbHasl )KUKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HampsyKEHUST B LENU IMOCTOSIHHOIO TOKa MpPH MOMOIIU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBwkeHuEe. OTHOCHUTENBHOCTD MEXAHWYECKOro JABMKEHHA. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobOomHoe mazeHue. YCKopeHue CBOOOTHOTO mmajeHus. J[BumkeHue Tena, OpOIIEHHOTO
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. Ilepwom m vactora obOpamienus. LleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHapsI0B, LIEMIHBIE, IeCTepEHYAThIC U PeMEHHBIE TTepelaun, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHH C UCTIOIB30BAHHEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenre yCKOpeHUsT TpH MNPSMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBJKEHHHM IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

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

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuina. [lpuHnun cynepno3uiuu Cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBI>keHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cwia tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJBXKEHUS M CHJIa TPEHUSI TTOKOSI.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHu4ecKkne yCTpPOHCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: TOMIIUITHUKH, IBHKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACcChl Tella
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuIl, BOSHUKAIOIIMX B PE3YJIbTaTEe B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[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.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IEPEKHUHYTOH uepe3 JErKuid OJI0K.

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

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

W3ydeHue ABUKEHUSI IPy3a HA Baly 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 TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcTolunBoe, HEYyCTOMUNBOE, Oe3pa3IMYHOEe PAaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

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 Mexanuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMmmynbca MaTepualbHOM Touku. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

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

MoHOCTb CUIIBL.

Kunerndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHMH KHHETHYECKOU
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IPaBUTAlMOHHOM MoJe. [loTeHnuanbHas dHeprus Tejna B TPaBUTALIMOHHOM I0JIE 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.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE 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 pyu CBOOOIHOM Ha/ICHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, 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 B3aUMOJIEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 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
YyacTUIl BellecTBa. MoJenu CTpOeHUsI ra30B, KUAKOCTEN U TBEPABIX TeI U 0ObSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Henbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3ompomeccsl B HealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJIPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOICTBA U TEXHOJOTMUYECKHE MPOIECCHl: TEPMOMETp, OapomeTp,
MOJy4YCHUE HAHOMATEPHUAIIOB.

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, nabopamopusvie pabomot, npaKmukKym.

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

W3ydyeHrne W30TEpPMUYECKOro TMporecca (pPeKOMEHJIOBAHO HCIIONIb30BaHUE MH(PPOBOIA
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

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

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

Mogens wuAcanbHOro ra3a 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 HJICAIBHOTO Ta3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKITHS, TETUIONPOBOHOCTD, U3ITYUCHHE.

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
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOAUT €JUHCTBEHHasl aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKU [JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunine! 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,
JIU3CNIbHBIA UM KapOIOpaTOpHBIM JBUTaTeNd, mapoBas TypOWHA, IOJYYCHHE CBEPXHHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

H3MmeHeHne TemMrepaTypsl IPU aInadaTHIeCKOM PaCIIMpPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, nPAKMuKym.

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.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenne wu kumeHwe. YenbHas TemoTa
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 miasienus. Cyomumanus.

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

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHMWM YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIHPCHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

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

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

Hemoncmpayuu.

TeroBoe 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 HACHIIIEHHBIX N1apOB.

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

W3mepenne ko3 dummenTa moBepXHOCTHOTO HATSKCHHUS.

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. [IpOBOIHUKM, IHUANEKTPUKM M IOJYNPOBOJHUKH. OJIIEMEHTApHBIA 3JIEKTPUYECKUI
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

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

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTs  amektpuueckoro mnousid. IIpoOubiid 3apsa. JluHum HanpsokEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
AIIEKTPOCTATUYECKOr0 MoJisl. CBSA3p HANpPsDKEHHOCTH IMOJ M Pa3sHOCTH IOTEHIMANIOB U
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo o6bémy mapa. Ilome paBHOMEpHO 3apsHKEHHON OECKOHEUHOW IITOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdNIeKTpUKHY B 2JIEKTPOCTaTUYECKOM IToJIe. J{MaIeKTpuueckas IpOHUIIAEMOCTh BELIECTBA.

Konnmencarop.  DJeKTpoEMKOCTh  KOHJICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBm>KeHue 3apsoKeHHON YaCTHITBI B OJJHOPOIHOM SJIEKTPUUIECKOM TIOJIE.

TexHU4YeCKHe yCTPOMCTBA W TEXHOJOTHMUYECKHE TMPOIECCHI: DJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHBI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT 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 MOCTOSHHON U IEPEMEHHON EMKOCTH.

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

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaka U pa3psiKka KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

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

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANpSOKEHHsS) TMPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsokenne U u DZIC €.

3akoH OMa JJ1 y4acTKa LEMH.

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

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

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

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma aiig TOJHOM
(3aMKHYTOM) 7eKTpUUECKOl 1enmu. MoIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHe.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUS U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TajlbBaHUYECKOI'O 3JIEMEHTA M OL[€HKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

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

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKAJIUBAHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAVIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METAIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DONEKTPUUECKUNH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKkTpuuecknii TOk B Tra3ax. CaMOCTOSTENbHBIM W HECAMOCTOSATEIBHBIN pa3psl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne yCTPONUCTBA M TMPAKTUYECKOE NPUMEHEHHWE: Ta3opa3psaHbie JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OSJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE MPOBOIMMOCTH METAJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBHIX
U3MEPUTENIbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  m3MepeHud  ¢usmueckux BenuuuH. OIllGHKa  TpaHUIl
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
pasznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIa0OpaTOPHBIC PA0OTHI, MIPAKTUKYM)).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnsvie noHaAmMuUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHue cucteMmbl ypaBHeHuil. Jlunelinas ¢yHkius, mnapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddy3usi, ocMoc, TeIo00MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMUISIPHBIC SIBJIICHUS B IPUPOJE, SJICKTPUUCCKUE SBICHUS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHJIKHE KPHUCTAJIbI, DJJIEKTPUUYECKUE CBOWCTBA METAIOB, AJIEKTPOJIUTHUYECKAS
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

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

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHIUTEWH, peméryaThie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTHHU TOJYYEHHS] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

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 Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHniia.

MaruutHoe nosze B BeuecTse. deppoMarHeTUKy, apa- U IMaMarHeTHKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENIN
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.

HaGnronenue nBUkKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOTO 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. [loTOK BekTopa MarHMUTHOM MHAyKuuu. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 3iieKTpHUecKoe IoJIe.
Toku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylmika HMHAYKTHBHOCTM B IL€NM IOCTOSHHOTO TOKa. SIBineHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: HWHAYKIMOHHAs IIeYb,
COJIEHOMJI, 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.

Hccnenosanue 3aBucumoctu J/1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMAarHUTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH COXpaHEHUS  MEXaHWYecKol sHepruum). 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.

[Tepuon u yacrora xonebanuii. I[lepnoa Manbix cBOOOAHBIX KOIEOaHUH MaTEMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxaroummx KosneOaHusix. BolHykneHHble KoneOaHus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
npeJicTaBIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU MPU KOJIEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHHUS TENa B X0/Ie KOJIeOaHHl Ha yIIPyroM MojBece.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY Bl 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HJCATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye OSJeKTPOMarHUTHbIE KoJjeOaHus. BBIHYXICHHBIE JJIEKTPOMATrHUTHBIE
KoJIeOaHwusl.

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

CunyconaabHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KAaTylIKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

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



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

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

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHUH OT MHIYKTUBHOCTU ¥ €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

Wzyuenue Tpanchopmaropa.

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

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHuUmMHbsle 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: OTpPaXEHHE, MPEIOMIICHHE, MOJspU3alus,
uHTEephepeHIMs U AUDPaKIHSL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno kak HCTOYHUK 3BYyKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmionenne oTpaxxeHus U MPETIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Halnronenue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM M YacTOTOU
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmMuKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHUIly pasjeiia
JIBYX ONTUYECKUX CPEI.

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

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas JnuH3a. DOKYyCHOE paccTosHUE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEAIETo JIMH3Y MOl MPOU3BOJIBHBIM YIJIOM K €€ IIIaBHON ONTHYECKOM OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKHU.

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

Hudpakmus cera. [udpakiuonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
doroanmapar, MHUKpPOCKOI, TMPOEKIIMOHHBIN ammapar, MPOCBETIECHUE ONTHKH, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INTOCKOMAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON 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 PACCTOSIHUS OT BEIECTBA (Ha MPUMEPE KUAKHX
JIUH3).

N3mepenue pOKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

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

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakuuu, MHTEp)EepeHny 1 NOJSIpU3aluy CBETa.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune criekTpa U3ITydeHHs CBETOAMOAA TTPH IOMOIIHU TU(PAKIIMOHHOHN PEIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

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

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

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

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

VY4eHnveckuit HKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUI (1Mo GoTorpadusmM TpeKkoB
3apsDKEHHBIX YacTUI] B MArHUTHOM TIOJIE).

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.

®otoadpdexr. OnbrTel A. I'. CroneroBa. 3akoHbl poTorpdexTa. YpaBHeHHe DUHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTa (B 4YacCTHOCTH, IaBJIEHHE CBETa Ha aOCOJIOTHO IOIVIOLIAIOINYIO U
abCcoOTHO oTpaskarollyio noBepxHocth). OnbiTh I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonubel ae bpoitnsa. Jliuna BonHbl ne bpoiins u pazMepsl
o0nacTu  JoKanu3auMM  JBHWXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuyeckue ycTpocTBa M TEXHOJIOTMUYECKHE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHHS TTOJTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. Quszuxka amoma.

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

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEW SHEPrUU aTOMa BOJOPOa.

CrioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuuecKkne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX ClIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOIO BOJAOPOAa M U3MEPEHHE MOCTOSHHOM
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

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

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy9CHHE.

3aK0H pagMOaKTUBHOTO pacmama. PammoakTuBHBIE H30TOMBI B mpuponae. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

SAnepupie peaknuu. [enenwne wu cuHTe3 sAnep. SnmepHeie  peakTopbl. [IpobGieMbl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTaIbHBIE B3auMOAeHCTBUA. baproHbl, Me30HbI U JenToHbl. [IpencraBieHue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue panoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

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

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM TMOCJIEI0OBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE31 TUJIABHOM  MOCJENOBAaTENbHOCTH. BHyTpeHHee crtpoeHue 3BE37. CoBpeMEHHBIE
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 XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe n3inyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmronenuss 3BE3mHOTO Heba  HEBOOPYKEHHBIM  TJa30M C  HCIOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIs1  ONpeAeNieHUs] 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 GU3NMUECKUX BEJIHMYUH C MCIOIH30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmueckux BenuuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX UW3MEPEHHUH, WCCIEIOBAHUM 3aBUCHUMOCTEH  (PU3UUECKHX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCTIEPUMEHT, JJa00OpaTOpHbIE pabOThI, TPAKTUKYM)).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHWS  pa3fenoB Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamukay, «KoneOaHus U BOJHBDY,



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

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH, COLIMATBHOU U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIb, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TAaHTCHC, KOTAHTC€HC, OCHOBHOC TPHTOHOMETPHUYECKOE TOXKICCTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snektpuueckue SBICHHUS B KUBOM MpuUpoje, KoseOaTelbHbIe IBHKEHUS B
JKUBOM  TIPpUpPOJAE,  DKOJIOTMYECKWE  PUCKH  TPH  TPOU3BOJCTBE  DAJICKTPOIHEPTHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHArHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAITIMYECKas CTPYKTypa TBEPHBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHeparop TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs TieYb, JUHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBasi IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
coNHeYHas Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, siIEpHAs YHEPTeTHKA U SKOJIOTHYECKHE 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:

rPaKIAHCKOI0 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 BOCIIUTAHNSA:

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 OLIEHMBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE  pELIeHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OyIyIIErO.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKJIIOYas D3CTETUKY HAy4yHOIO 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 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

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

IKOJOTHYECKOr0 BOCIIMTAHUA:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYphl, OCO3HaHME TIJI00AJIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

¢ IUIAHMPOBAHMUE U OCYLIECTBIECHUE JACHCTBUN B OKPY)KAIOLIEH 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, COOTBETCTBYIOLIEIO 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 YHUBEPCAJIbHBIC y‘leﬁl—[ble JelcTBUA
ba3oBble JJornveckue aelcTBUSA:

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

OTIPEEIIATh LENH AeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B paccMaTpUBaeMbIX (PU3MUECKHX
SIBIICHUSIX

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

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITENbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MMOHSATUSIMHU U METOJaMHU (PH3UIEeCKON
HaYKU;

BJIQJICTh HABBIKAMH YYEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOW JIEATCIILHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB peIIeHUS 3a7a4  (PU3NISCKOT0 COACpKAHHS, MPUMEHEHUIO Pa3IHYHBIX
METOJIOB TTO3HAHHS,

BIIQJIETh BUJIAMHU JICATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3MPOBATh 3aJ1ady, BBIJBUTATH
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, IIPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHSIX;
CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4i B 00Pa30BaTEIBHOMN NEATEIHLHOCTH, B
TOM YHCJIC TIPHU U3YUSHHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh KHU3HEEATSILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;



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

PatGora ¢ undopmanmeii:

BJQJICTh HABBIKAMHU TMOJYYCHHS HMHPOpPMAIMK  (PHU3UYECKOrO COJEP)KaHUsA U3
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 TEXHOJOTUH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DM3MUYECKOTO COJCp)KaHUS B Pa3IMYHBIX (opmarax ¢ y4éTom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITh OOIIEHNE HA YpOKaX (PU3UKHU M BO BHE-YPOUHOH JACATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C MCIIOJB30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON paObOTHI,
BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN ¢ yU€TOM OOIIUX MUHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WICHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATENBHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH ACHCTBUM, PaCHpenensaTh POJU C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOr0 Yy4YaCTHMKA KOMAaHJbI B OOIIWA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEU C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENBHYIO JIESITETbHOCT B 00JIACTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs] pAaCUETHBIX M KAUECTBEHHBIX 3aj1ay, IUJIaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl ¢ YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOHOCTEN U MPEANOYTEHU;

JlaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIM;



JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO SPYAUIMH B 00JIacTH (PU3UKH,
MOCTOSTHHO IMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATD
COOTBETCTBUE PE3YJIBTATOB LICIIAM;

BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
OpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (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 CHOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAINpaBJIEHHUs Pa3BUTUS COOCTBEHHOW 3MOIMOHAIBHOU cdepshl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONMIETO  CAMOKOHTPOJIb,  yMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTH  aJaNTHpOBaThci K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHIO LEJIM U YCIIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKHBAHHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C
JIPYTUMH JFOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOH(OIUKTHI.

ITPEJMETHBIE PE3YJIbTATEI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (PU3UKK B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, 3KOJIOTUYECKOM,
COLIMANILHOM M ATHYECKON cdepax AeSITENbHOCTH YeJIOBEKa, POib U MECTO (PU3UKU B
COBPEMEHHOM HAay4YHOH KapTUHE MHpa, 3HAYEHUE ONUCATENbHOM,
CHUCTEMaTU3UpYIONIel, OOBICHUTEIIBHOW W TMPOTHOCTUYECKOW (DYHKIUN (U3HIECKOU



TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOM
TeOpuHu B (POPMUPOBAHHUHU MIPEIICTABICHHUIA O PU3NICCKON KapTHHE MUPA;

pa3iauyaTh yCIOBUS NPHUMEHUMOCTH MoOJeield (HU3MYeCKHuX Tel H IMPOIECCOB
(sIBJIGHUI): MHEPIMATIbHAS CUCTeMa O0TCUYETa, a0COIOTHO TBEPAOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHue, aOCOJITHO yIrpyras
nedopmarusi, aOCOMOTHO YIPYroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENIU
rasza, *XUJAKOCTH M TBEPAOTO (KPUCTAIUIMYECKOIO) Teja, MICANIbHBIM Tra3, TOUYEUHBIN
3apsizl, OMHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath ycioBHUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTU (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOIECChl W SBJICHHS, HCIONb3YS
OCHOBHBIC TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMyYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO ABIKEHHUS, MpeoOpa3oBaHUs
lanuness nans  CKOPOCTH M TMepeMelieHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENbHOCTH [anuiies, 3aKOH BCEMHUPHOTO TSITOTEHHUS, 3aKOHBI COXpPaHEHHUS
UMIyIbCA M MEXaHWYECKOW SHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHs paBHOBECUS TBEPIOTO Tena), IMPU ITOM
UCIIOJIb30BaTh ~ MaTEMAaTUYECKOE  BBIPAKEHHE  3aKOHOB, YKa3blBaTh  YCIOBUS
MIPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB: MpeodpazoBanuii ["anuies, BTOPOro M TPETHEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aHAJTM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHI U SBIICHUS, WCIIOIB3Ysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHBI MONEKYTSIpHON (GU3UKH M TEPMOIMHAMHKHU (CBS3b
JIaBJICHUS UJICATBHOTO ra3a CoO CPeIHEN KUHETUYECKON SHEPruen TeIIOBOr0 JBHKECHUS
U KOHIIEHTpallMe €ro MOJIeKyJ, CBsI3b TEMIIepaTypbl BEIIeCTBa CO CpeaHel
KMHETUYECKOM DJHEpruer TEeIIOBOTO JBHWXKEHHS €ro 4YacTHll, CBA3b JaBIEHUSA
UJEaNbHOIrO Ta3a C KOHLEHTpaUued MOJIEKYJ MU €ro TeMIepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHMS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM MCIOJB30BaTh MaTEeMaTUYECKOe
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHJeneeBa—
Knaneiipona;

AQHAJTM3UPOBATh W OOBACHITH DJICKTPUUECKUE SBICHHUS, WCIIONB3Ysl OCHOBHBIC
MOJIOKEHHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHMsI AICKTPUIECKOTO 3apsijia,
3akoH  KynoHa, TOTEHIMAIBHOCTH  DJIEKTPOCTATHYECKOTO  TOJS,  MPUHIIUI
CYNEPIIO3UIUHN DJIEKTPUYECKUX TOJEH, MPU 3TOM YKa3biBasi yCIOBUS MPUMEHHUMOCTU
3akoHa KynoHa, a TakXe NpakTUYECKH BaKHbIE COOTHOIIECHMs: 3aKOHbI Oma aiid
y4acTKa LeNu U JAJI1 3aMKHYTOM 3JIEKTpUUECKOU 11enH, 3akoH J[xoyna—JIenua, npaBuia
Kupxroda, 3akonsr dapajes ais 371eKTpon3a);

OTNHUCHIBATh (PU3UYECKHUE TPOIECCHI U SBJICHHSI, UCIIOJIb3YsI BETUYMHBI: TIEPEMEIICHHE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTCHIMATbHAS JHEPrusi, KWHETHYECKas HSHEpPrusi, MeXaHWdeckas dSHeprus, padora
CUJIbI, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYrocTH, cuja
TPEHUSI, MOIITHOCTh, SHEPTHS B3aUMOACHCTBUS Tela ¢ 3eMiIéi BOIM3U €€ TOBEPXHOCTH,
SHEeprusi ympyroi pgegopmainu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COJIOTHAs
TeMIeparypa Tena, paboTra B TEPMOJIWHAMHUKE, BHYTPEHHSS OSHEPTUs HJICATHHOTO



OJIHOATOMHOTO Ta3a, paboTa MJI€aNbHOIO ra3a, OTHOCUTENIbHAs BJIAXKHOCTh BO3/1yXa,
KII[I waeanbHOro TEIUIOBOIO JBUTATENsl; JJIEKTPUUYECKOE I10JIe, HaIPSKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOIO 3apsja WA 3apsyKEHHOIO
niapa B BaKyymMe€ U B JUAJIEKTPUKE, MOTEHIUA 3JEKTPOCTATUYECKOIO OIS, pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABUKYILAs CHJIA, CUJA TOKA, HAIPSIKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKAss €MKOCTh IUIOCKOTO KOHJIEHCATOpPA, CONPOTUBIICHUE Yy4YacTKa LENU C
MOCIEAOBATEIbHBIM M IApPAJUICIIbHBIM  COCJMHEHUEM  PE3UCTOPOB,  DHEPIUs
3JIEKTPUYECKOTO MOJISI KOH/IEHCATOPA;

OOBSACHATP OCOOCHHOCTHM TMpPOTeKaHUs (U3MYECKUX  SABJICHHUM: MEXaHHYeCKoe
JBWKEHHUE, TEIUIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXEHUE, Tuhdy3us, UCTIapeHHEe, KUTICHHE W KOHJICHCAIUS, TUIaBIICHUE
W KpUCTaJUIM3allMs, HANpPaBICHHOCTh  TEIUIONEpEedadyH,  JJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

MPOBOAMTH MCCIIECOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3yabpTaTaM UCCIEI0BAHUS;

MPOBOANTh KOCBEHHBbIE M3MEpPEHHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUS, OILICHUBAaTh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI IO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTANbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MIOJIyYEHHBIE PE3YyJIbTAThI U JIEJIaTh BBIBOJ O CTaTyCE MPEMIOKEHHON TUIIOTE3bI;
coOnroaarh mpaBuia 0e30MacHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIENOBATEILCKOW U TMPOEKTHOM
JEATETLbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1A0OPaTOPHOTO
000pyI0BaHus;

pemate pacy€THBIE 3a/laydl C SBHO 3aJlaHHOM W HEIBHO 3aJaHHON (u3mdeckoin
MOJIeTIbIO: HAa OCHOBaHMM aHalM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeTIM, OTBeYarIield TpeOOoBaHUSAM 3a7aud, NPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJIaThl  (U3UYECKUX TEOPHH TpU  HUCIMOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB PEIIEHUs 3a/1ad, MNPOBOJWTH pAaCUEThl HAa OCHOBAHUU
MMEIOIINXCA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaTbl M KOPPEKTHUPOBATH METOMbI
pEeLIEHUs C YUYETOM IOJYYEHHBIX PE3YJIbTaTOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIoe MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/IeiioB
Kypca (DM3MKH, a TakKe WHTETpally 3HAaHWM W3 JPYTUX IPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKJICHHH C OMOpod Ha
M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUTIOB PAOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAIM3UPOBAaTh U  OLIEHUBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOMU
NESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKUMMH TMPOIeCCaMH, C TIO3HIIHMA



3KOJIOTUYECKOMN 0€301acHOCTH, MPECTaBICHUI 0 palroOHATIBHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH [T JAIbHEHIIIET0 pa3BUTHS YEIOBEUECKOro O0IIEeCTBa;

IPUMEHSATh pa3IuyHble CIIOCO0BI PabOThl ¢ HHpOopManUel (U3NIECKOT0 COAEPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh  COBPEMEHHbIE  HMH(OPMAIMOHHbIE  TEXHOJIOTMM U1  IIOUCKA,
nepepadOTKU H NpPeAbsSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYYCHHOH W3 Pa3IHYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M HA OCHOBE aHaJIN3a
UCTOYHHKA HHPOPMALIUHY;

IPOSBIATh OPraHU3ALMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Y4eOHO-
HCCJIEI0BATEIBCKUX pPadoT;

paboTaTh B IpyIIe C UCIOJIHEHHUEM pPa3IMYHbIX COLHUAIBHBIX POJIEH, IIAHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PpACHPENEsATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, alcKBaTHO OLICHMBATH BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccmaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHENHUATBHOCTIM (DPU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSl YMEHUI:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOTHMYECKOMW, COLHUAIbHOW U
TUYECKON cdepax NesTeTbHOCTH YeloBeKa, Pojib U MECTO (PU3MKU B COBPEMEHHOM
HAy4YyHOW KapTHHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU IEATEIBHOCTH YEJI0OBEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  OMHUCATENbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTEIBHON U MPOrHOCTHYECKON (QYHKIMHN (usndeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
bu3uku, posnb Gu3MUecKoi Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKON KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nnyarth yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sBIeHUI): OAHOPOJHOE DJEKTPUUECKOE W  OJHOPOJHOE MAarHWTHOE  IOJ,
rapMOHUYECKHE Koyie0aHUs, MaTeMaTHUeCKUI MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiITHUK, TAPMOHHYECKUE BOJIHBI, UCATbHBIN KoeOaTeIbHbIN KOHTYp, TOHKAs JIMH3a,
Mojiesieil aToMa, aTOMHOTO Si/Jpa U KBAHTOBOM MOJIETIN CBETA;

paznuyaTh yclnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIB3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKkOH AJIEKTPOMAarHUTHOW WHAYKUMH, mpaBuio Jlenma, cBa3p OIJIC
CaMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPUYECKOW LIENMH CO CKOPOCTBKO M3MEHEHUS CHIIbI
TOKA, MOCTYJaThl CIELNAIBbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);



AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIIONb3Ys MOJI0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe DWHIITeHHA aia (HoTodddekra, MepBblii U BTOPOU
nocTysatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3eHOepra, 3aKOHbI
COXpaHEHHs 3apsAA0BOTO M MAaCCOBOTO YMCEN U SHEPTHU B SJIEPHBIX PEAKLUAX, 3aKOH
pPaZo0aKTUBHOIO pacmaja);

OMKCHIBATh (PU3NUECKHE MPOIECCHI U SIBJICHUS, UCIIONb3Yys BEIUYUHBL: HANPSHKEHHOCTh
JNEKTPUYECKOTO  MOJIA, TMOTEHIMal  3JEKTPOCTATHYECKOro  MOjs,  Pa3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIAS CHUJIAa, WHIAYKIUS MarHUTHOTO TOJSi, MarHUTHBIN
NOTOK, cuWia Awmmepa, WHAYKTHBHOCTb, JJIEKTPOJBIKYILIAS CHJIAa CaMOMHIYKIIWH,
SHEPTUs. MarHUTHOTO TOJISi MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUA MMITYJIbC, TTOJHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi siipa, SHEPTUs CBS3H SJIpa;

OOBSICHATE OCOOEGHHOCTH TPOTEKaHHUS (PU3MUYECKUX SBICHUH: SJICKTPOMAarHUTHAsS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIus BOIH, TUGpaKIus, TUCIepCus,
MOJTHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuii apdekr (dhororddekr), anbda-
u Oera-pacmanbl  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OTIpeIeNIATh HANpPaBIEHUE MHIYKIIUM MArHUTHOTO TOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300pa)K€HHEe, CO3JaBa€MOE€ IIJIOCKUM 3€pKajoM, TOHKOW JIMH30U, U
pPacCUUTHIBATh €r0 XapaKTePUCTHUKHU;

NPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE IMOHSTHS, TEOPUU W 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAax, B MEKIaJaKTHUYECKOW Cpeie; MABIKEHHS HEOECHBIX Tell,
DBOJIIOINH 3BE31T U BecenenHo;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCHOJIb30BAHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHI
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH WM3MEPEeHUU, [eNaTh BBIBOABI 1O pe3ylbTaTaM
UCCIIE/IOBAHMS,

MIPOBOJNTH KOCBCHHBIC HM3MEpPEHUs (PU3NYCCKUX BEJIUYMH, IMPH ITOM BBIOMPATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBAaTh aOCOJIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

OPOBOAWTH  OMBITHI MO TPOBEPKE TMPEIJIOKEHHOW TUMOTE3bl:  IIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCIEPUMEHTAIBHYI  YCTAaHOBKY,  aHaJIM3UPOBATH
MOJTy4YeHHBIC PE3yJIbTAThl U I€TIaTh BBIBOJ O CTATyCE MPEAIOKEHHOM TUIOTE3bl;
OIHCHIBATH METO/IBI MTOJTyYSHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHHUIA,

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HCCIECTOBAHHMA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHON
JeSITETHHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

pemiath pacy€THbIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOW (usnueckon
MOJIeJIbIO: HAa OCHOBAaHMHM AaHalM3a YCJIOBHsS BbIOMpaTh (puU3MUEecKue MOJEINH,
OTBEUAIOIUe TPEOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNAaThl (PU3NYECKUX TEOpUN TIPH HCIONIB30BAHUM MAaTEMaTHYECKHX METOJIOB



pemieHuss 3ajad, IPOBOAMTH pPAcdy€Tbl Ha OCHOBAHMM HWMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl pELIEHUs C Y4ETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIE 3a7au, TpeOyrolre MpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (M3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATHh JIOTMYECKYHO LIEMOYKY PACCYKICHHH C ONMOpod Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3HKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLIGHUBATh TMOCJIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOlLlecCaMU, C TMO3ULIUN
3KOJIOTUYECKOU 0e301acHOCTH, MpEeACTABICHUI 0 paluroHaIbHOM
IIPUPOJOINOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIB30BAaHUU JOCTHKEHUNW HAyKd M
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TPU  OTOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU UM TNpeAbsBIeHUS Y4eOHOM U HayYHO-MOMYJSpHON uHOpMammu,
CTPYKTYpPUPOBAaHHUS W MHTEpPHpeTaluud HHPOpMalMM, NOJYyYEHHOW U3 pPa3INnYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHaiu3a
UCTOYHUKA UH(OPMAIINY;

IPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATENIBHBIE YMEHHUS CaMOCTOATEIBHOIO
npuoOpeTeHus] HOBBIX 3HAaHUM B MpoIllecce BBIINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy Tpymmbl, palMoOHAIbHO PpACHpPENesaTh JEATENIbHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aIeKBaTHO OLICHUBATh BKJIAJ KAaXJOTO U3 YYACTHUKOB I'PYIIBI B PEIICHHE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccCHOHaNbHOW — JAEATENBHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYecKoe moie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHo-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypenI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

pupojIe

HayuHslif MeTO1 TO3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopenupoBanue B pusuke. Poias u mecto

¢bu3uky B GopMUpPOBAaHUU COBPEMEHHOU 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanundeckoe aBmkeHne. CucreMa

otcuera. OTHOCUTETHPHOCTh MEXAaHHYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BexkTop MarepuaibHON TOYKH, €TI0 1

MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOogHOE mmajieHue. Y CKOpeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEHHOTO MOJT YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cuctemsl orcyéTa. [TpuHnmn
OTHOCUTENBHOCTH ["anuies.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBmkeHre HeOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. ['mapocrarndeckoe JaBiIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKECHIE

34

35

MoMeHT uMITylibca MaTepUaIbHOU TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B HeHTpaJ'IBHBIX ITI0JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunerndaeckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHalIbHON TOUKH

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

A1 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 N3onpornecchl B UaeanbHOM ra3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul 1t T/ cucremel.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.

KT

71

MaxkcumansHoe 3HaueHue KITM, I{ukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX ABUrareieii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue u kutieHue. Y aenbHas TemioTa
napooOpa3oBaHus

78

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y geiabHas




TeruioTa riasiaenus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCcTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUd. /aBieHune noa UCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIIEKTPUYECKOE T10JIC
[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HOCTh IMOTEHIIMAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMe "OiekTpudeckoe nosue"

114 KontponbHas padota o Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 11 y9acTKa IeTH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 nenei. [IpaBuna Kupxroga 1

122 Pemrenne 3agau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemrenne 3agau 1
MOITHOCTP JIEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa AJis OTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MOoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amag no reme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 1

teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoIUTOB. 3akoHbl Dapajes 1
JUISL 3JIEKTPOIN3a

DJneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

Pu3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
LENH MOCTOSIHHOTO TOKa P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHus npu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBIOKEHUH 110 HAKJIOHHOHN IJIOCKOCTH" WiIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos”

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTn" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl"

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHeM"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TArH" i "CpaBHEeHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "MU3yuenue
M30XO0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTHoro npouecca” uinn "HM3yuenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHun". 3mepenne kodppuierta
MOBEPXHOCTHOTO HATSIKEHUS

158

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus YJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHIIANIOB (HANPSHKEHUs) IIPH
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

159

DuU3nYeCcKui MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU quoja"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Hagui mo reme "Cratuka
TBEpAOro Tema"

164

165

Peseprubriit ypok. O6001eH1E 1
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teoprn"

166

PesepBHeiit ypok. O6001ICHHE U
cucreMatTu3anus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

B3anMoielicTBE MOCTOSIHHBIX MAarHUTOB U
MPOBOJTHUKOB C TOKOM. MarHuTHOE IoJIe.
I'mnote3a Ammepa

BexTop marautHOM nnaykiuu. [Tpunmmn

CYINEpHO3UINH MarHUTHBIX Moyied. JIunun
MarHUTHON UHIIYKIIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MarauTHOe 1oJIe MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

Cwia Ammepa, e€ HanpaBJICHUE U MOJTYJIb

Pemenue 3amau

IIpumeneHne 3akoHa AmIepa.
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI

Pu3n4eCKuil IPAKTUKYM I10 TEME
"U3mepenne cuiabl Ammiepa" wimn
"N3ydyeHue 3aBUCUMOCTH CUJIbI AMIIepa OT




cuibl Toka" win "OnpeneneHne MarHuTHOM
MHAYKIMHY HA OCHOBE U3MEPEHHSI CUIIbI
Awmmnepa"

Cuuia JlopeHnua, e€ HanpaBJIeHUE U MOJYJIb.

9 JBr>keHue 3apsKeHHON YacTHIIBI B
OJIHOPOJIHOM MarHUTHOM I10JI€

10 Pemenue 3amay

11 Pa6ota cunsl Jlopenna

12 Pemrenne 3agau

13 Mar»uTHoe I10J1€ B BEILECTBE.
deppoMarHeTHKH, Mapa- U TuaMarHeTHKH

14 OcHOBHBIE CBOHCTBA (heppOMarHETHKOB.
[Ipumenenue heppomMarHeTukoB

15 Pemenne 3amau nmo reme "MarautHoe nose"

16 Pemenne 3amau no reme "MarautHoe mnose"

17 SIBneHne ANeKTPOMarHuTHOM MHIYKIUH.
[ToTok BeKTOpa MarHUTHOM MHAYKIIMHU

18 OJ1C unayKIMMN

19 3aK0H JIEKTPOMArHUTHON MHIYKIIHH
®dapanes

20 Buxpesoe anexrpuueckoe nose. Toku @yko
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBIICHUS

21 AIIEKTPOMATHUTHOW MHAYKIIMU" WITN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO moisa"

99 OJIC MHAYKIIUY B IBUKYIIMXCS

IMPOBOAHUKAX




23

Pemenue 3amau

24 [TpaBumno Jlenma

25 NunykrtuBHOCTh. KaTymka MHIYKTUBHOCTH
B L[ENIU MIOCTOSIHHOT'O TOKA

26 SBnenue camounaykiuu. 3/C
CaMOUHTyKITUT
Ou3nyecKuil MPakTUKYM 0 TEME

97 "UccnenoBanue siBIE€HUSA CaMOMHAYKIUN"
win "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

98 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

29 Pemenue 3amau

30 O06o011eHne U cucTeMaTu3alys 3HaHU| o
TeMe "DnekTpoarnHaMuKa"

31 KonTponbHas pabota mo Teme
"OnexrpoauHamuka'

39 KonebarenpHas cuctema. CBoOO HBIE
KoJjebanus. ['apMoHYecKre KoaeOaHus

33 Kunemarnueckoe v TuHAMHUECKOE
OTMHCaHUEe KOIeOATENbHBIX TBUKCHHM
DHepreTudeckoe onrcanue. BeiBo

34 JTUHAMHYECKOTO OMHMCAHUS TAPMOHHUECKUX
KoJIe0aHUHU U3 UX YHEPTETHUECKOTO U
KMHEMAaTU4YEeCKOTO OMMCAHUS

35 Ammntyna u dasza koiaedbaHuit

36 [lepuon u yacrora konebanuid. [lepros

MaJIbIX CBOOOIHBIX KOJIEOaHUI




MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiITHUKA

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmepuojia CBOOOTHBIX

37 KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasATHHUKOB"

38 3aryxaroiue Kosuebanus. BolHyX1eHHbIE
koJieOanus. Pe3onanc

39 ABTOKOI€0aHUA

40 Pemrenne 3agau
Ou3nyecKuil MPakTUKYM 0 TEME

41 "IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasaTHHKe"

42 VYpok-koHpepenuus "MexaHuueckne
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

43 O0001eHne U CUCTEMAaTU3ALMS 3HAHUI 110
teMme "Mexanndeckue kojieoanus"

44 DNEeKTPOMarHUTHBIE KOIeOaHMUs.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

45 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

46 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

47 KoJjeOaHus. BeiHyKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHUs




ITIepemennsblii TOK. Pe3ucTop 1 KOHAEHCATOP

48 B LIENIU TIEPEMEHHOTr0 TOKa

49 Karymika HHIyKTUBHOCTH B IIENTU
NEPEMEHHOTO TOKa
DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3

50 MOCIIEI0BATEIHbHO COSTUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ min
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIE[IU IEPEMEHHOr0 TOKa"

51 3akon Oma 11 JICKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MoIHOCTh EPEMEHHOTO TOKA.

52 AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHWJIBI TOKA U HAIPSDKEHUS

53 Pe3onanc B aneKTpuyecKoi menu

54 Pemenue 3amau
WneansHblif Tpancopmarop.

55 [IpousBocTBO, IEepenaya U NoTpedIeHNE
AIIEKTPUYECKOI SHEPTUN
DKOJIOTHYECKHIE PUCKH TIPU TIPOU3BOJICTBE

56 anekTposHeprun. KyabpTypa UcIonbp30BaHus
AJIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU

57 Pemenue 3amau

58 Penrenne 3amau

59 O06o0011eHNe U cUCTeMaTU3alMs 3HAHUH 110
TeMe "DIeKTpOMarHuTHBIC KojaeoaHus"

60 MexaHnuueckre BOJTHBI. XapaKTePUCTUKU




MEXaHUYCCKHUX BOJH

61 CBolicTBa MEXaHUYECKUX BOJIH

62 3ByK. XapaKTepUCTHKH 3BYKa

63 Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHbI"

64 Nudpaszsyk u yaprpassyk. [llymoBoe
3arps3HEHUE OKpYXKarolel cpeibl

65 Pemenue 3anau

66 OJeKTpOMarHuTHbIE BOJHBI. M3iyueHue
3JIEKTPOMArHUTHBIX BOJIH

67 OHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
[Ikana 3eKTpOMarHUTHBIX BOJTH.

68 [IpuMeHeHme IIeKTPOMarHUTHBIX BOJTH B
TEXHHUKE U OBITY
[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.

69 Pamuomokarus. DIeKTpOMarHuTHOE
3arps3HEHNE OKPYKAIOIIEH Cpeibl

20 KonrtponbHas pabdora no reme "Konebanus
Y BOJIHBI"

71 Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETA

79 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
NPSMOJIMHEHHOTO PacTpoCTpaHEHHsI CBETa

73 Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

74 [Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHTEIIBHBIA ITOKa3aTelhb MMPECIOMIICHUA.




[TosnHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIi yroJi MOJIHOIO BHYTPEHHETO
OTpakKeHUS

75

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokazaresns npeioMIeHus
crexna" win "l[lonyyenue usoOpaxxeHus B
cucTeMe M3 IJIOCKOT0 3epKajia U JIMH3bI"

76

77

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMIICHUA CBCTA

Xonx nyueii B mpusme. Jlucnepcust cera.
CnoxHbIi cocTaB Oenoro cBera. L{pet

78

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTUYECKask CUJIA JIMH3BI

79

80

81

82

[TocTpoenue n3oOpaxeHnt B TMH3AX U UX
cuctemax. Y BEeJIMYEHHE JIMH3bI

Pemenue 3anau Ha mocTpoeHue
n300pakeHHi, OTy4aeMbIX C TOMOIIBIO
JIVH3

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BeUleCcTBa (Ha MpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOT'O pacCTOSHUS pacCENBAIOIINX
H3"

I'ma3 kak onTu4yeckas cucrema

83

Pemenue 3agau. [Ipenensr npuMeHMMOCTH
T€OMETPUUYECKON ONTUKHU

84

CKOpOCTB CBCTAa U MCTOAbI €€ UBMCPCHUA




85

Hucniepcus ceera

86 HNuTtepdepentus ceeta

87 KorepeHnTHble HCTOYHUKHU. Y CIIOBUSA
Ha0JI0/IeHUSI MAKCUMYMOB U MUHUMYMOB

88 Pemenue 3anau

89 [Ipumenenue natepdepeHun

90 Judpakmus ceeTa

01 JudpakiuonHas pemeéTka. Y cloBue
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB

92 Pemenue 3anau

93 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

94 Pemenue 3amau
Pu3nYecKuil IPAKTUKYM 110 TEME

95 "HabOmonenne nudpakmmm,
UHTEp(EpeHIINH U MOJIIpU3aLuu cBeTa"

96 CBeToBBIE ABJICHUS B IPUPOJIE

97 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "OnTtuka"

98 KontponbHas padora o reme «OnTHKay
I'panu1IBb MPUMEHUMOCTH KJIACCHUYECKON

99 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKU U
IPUHIUI OTHOCUTEIBHOCTH

100 ITocTynatel cienuanibHOW TEOPUHU
OTHOCHUTEJIBHOCTH

101 [IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJI.

[IpeobpazoBanust Jloperma. Ycnosue




MMPUYIUHHOCTH. OTHOCUTEIBHOCTD
OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHH U
COKpalll€HUE IJIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

102 1
YaCTHIIBI
103 CBs13b Macchl € SHEPrUEl U UMITYJIHLCOM 1
PENATUBUCTCKON YaCTHUIBl. DHEPTUS MTOKOS
Ou3nyecKuil MPakTUKYM 0 TEME
"Onpenenenre UMIyJabCa U SHEPTUU
104 PEISITUBUCTCKUX YacTull (1o pororpadusm 1
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"
105 PaBHOBecHOE TEIIIOBOE M3ITyUYCHHE 1
106 3akoH cMereHus Buaa 1
107 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1
108 OHeprus U UMNIyJibCc GoToHa 1
109 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHsb! poTodddexta
110 VpaBuenue DitnmreitHa 115 hoTodrddexra. 1
"Kpacnas rpanuna" ¢pororpdexra
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka Ha
111 oCcHOBe uccienoBanus Gororpdexra” nmm 1
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]T OT HANPSKEHUS "
112 JaBnenue cera. OnbiTel [1. H. JIeOenena 1
113 BonHoBbIe cBoiicTBa YacTHI]
114 Bomnnsr ne bpoitns. [{nvHa BoJIHEI 1€




Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AIHH
JBIDKYIICHCS YaCTUIIBI

115 KopryckynsipHO-BOJIHOBOM JyaJIn3M

116 Judpakius 3J1eKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

117 CooTHollIeHHs HEOTIpeAeIEHHOCTEN
['eitzenbepra

118 Pemenne rpadguyeckux 3aaau

119 Pemienne pacu€THbIX 3a1a4
KonTponbhas pabota o temam: "OCHOBBI

120 CTO", "KopmyckyisspHO-BOJIHOBOI
nyanu3m"

121 OnBITHI IO UCCIIEOBAHNIO CTPOEHUS aTOMA.
[TnanerapHast Mozens aToMa Pesepdopaa

122 [Tocrynarter bopa

123 Bunel ciektpoB. CekTp ypoBHEN 3HEPTUH
aToMa Boj0opoza
Du3nUeCcKul IPAKTUKYM I10 TEME

124 "HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctosiHHoM Punbepra”

125 CHoHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE
cBeTa

126 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

127 WBaHeHKo. 3apsia 1 MacCoOBOE YHCIIO AIpa.
H3oTonbl. PagnoakTuBHOCTH

128 3aKoH paaroakTUBHOTO pacmnana. CBorcTBa




MOHU3HUPYIOUIETO U3NydeHus. Biausnue
PaZOaKTUBHOCTH Ha )KUBBIE OPIaHU3MBI.
Hozumerpus

129

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpa' Uin
"N3y4yeHue morjaomeHus 6era-4acTuil
amomMuHuem"

130

DHeprus cB3U HYKJIOHOB B siape. S nepHbie
cuiel. Jleext maccol sapa. Snepabie
peakiuu. Snepusie peaktopsl. [IpoGiemsl
YIPABJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN DHEPrEeTUKH

131

MeToibl perucTpauyu U UCCIIeI0BaHUS
AJEMEHTApHBIX YacTull. DyHIaMEeHTaIbHbIE
B3aUMOJIeUCTBUS. bapnoHbl, ME3OHBI U
nentoHsl. [IpeacraBnenne o CrangapTHON
Mozenu. KBapk-TitoOHHas MOJIENb aIpOHOB

132

®usuka 3a npeaenamu CtanaapTHOU
Mozaenu. TéMHast maTepus v TEMHas
sHeprus. EnuHcTBO (hr3nueckoit kapTUHBI
Mupa

133

134

Otanbl pa3BUTHS aCTPOHOMHHU. 3HAUECHUE
aCTPOHOMHUH

[IpuMeHNMOCTh 3aKOHOB (PU3UKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIEeN0BaHUN




135

CoBpeMeHHbIE ONTHYECKUE TEIECKOIIBI,
paznoTeNecKombl, BHeaTMochepHas
aCTpPOHOMUS

136

137

138

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3BE3/1bl, IUNIAHETHI, UX BUIUMOE JBUKEHUE
Conueunas cuctema. Connaite. ConHeunas
aKTUBHOCTb. McTouHuk sHeprun CosHLa u
3BE3 ]

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "crieKTpanbHbINA KiIacc —
CBETUMOCTB"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnromeuus 38€30H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BAHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUH JJIS ONIPEAEICHUS MOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/11s1 CeBEpHOTO
MOJTyLIapUsl U IpKue 3BE3/1bI" WK
"HaGnronenus B Teneckon JIyHbl, miiaHer,
TYMaHHOCTEH Y 3BE3AHBIX CKOIUIEHUI"

140

141

142

3Be3/1bI IVIaBHOW MOCJIEI0BATENHHOCTH

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXOKACHUH U BoTounU CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3]

Maineunsbiii [1yte — Hama [Manaktuka. Tumnbl
rajakTuk. YEpHbIe ABIPHI B A1pax rajJakTUK




Bcenennas. Pacminpenne BeeneHHoM.
143 3akon Xa66ma. Teopus bonbiioro B3peiBa.
PenukroBoe uzinydeHue

Macmrabnas ctpykrypa Beenennoil.

144
Meraranaktuka

145 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT

O06o001IeHre U CUCTEMAaTH3al|sl 3HAHHM.
Ponb ¢usuku u actpoHOMUH B

146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA

O06o00meHne U cucTeMaTu3aus 3HaHH.
147 Ponb u MecTo pu3MKM ¥ aCTPOHOMHHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

0O0001eHne U CUCTEMAaTU3aINS 3HAHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
148 IpeJICTaBICHUH 0 PU3NYECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX HpCI[CTaBHeHI/Iﬁ O IMpupoae

149 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110

Tteme "Kunemaruka"

150 O00011eHHE U CUCTEMATU3ALMS 3HAHUI 110

Tteme "Kunemaruka"

O00011eHHE U CUCTEMATU3ALMS 3HAHUM 110

151 n n
teme "/I[nHamuka

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110

152 " "
teme "CTaThka TBEpAOIro Teia




153

O0o01IeHNEe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPAaHEHUS! B MEXaHUKe"

154

155

156

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe "OCHOBBI MOJIEKYIISIPHO-
KHHETHU4eCcKoi Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaluHb"

O000111eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

0O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCcTOsSIHHBIN 31eKTpUuuecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHuE 1
CHUCTEMATHU3aLMs 3HAHUHN 110 TEME
"OnexkTpoMarHuTHas MHIyKIus"

PesepBHsiit ypok. O6001ICHHE U
CHCTEMATHU3alMs] 3HAHHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHsiit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DneKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600ICHHE U
CUCTeMaTH3alus 3HaHU 110 Teme
"MexaHM4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHHE 1
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckynsipHO-BOJTHOBOM Jyanu3m"

PesepBusiit ypok. O60011eHNE U
cucTeMarusaius 3HaHui no reme "dusuka
atoma"

169

Peseprubiit ypok. O60011eHIE U
cucTeMaru3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTuIl"

170

Peseprubiit ypok. O600111eHIE U
CUCTeMaTH3alMsl 3HaHUH 10 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







