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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE CpeaHEro oO0miero oOpa3oBaHuUs pa3padboTaHa Ha
OCHOBE IOJIO)KEHMH M TpeOOBAaHMUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTelIbHOMN
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm ¢denepaibHOM padboueit
nporpamMMbl BocnuTanuss v Konuenmuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX opraHusauusix Poccuiickoii @enepanuy, peaau3ylOIIMX OCHOBHbBIE
oOpa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke omnpenenaser o00sf3aTeNbHOE MPEIMETHOE COJAEpKaHUE,
YCTaHABIMBAET PEKOMEHYEMYIO IOCJIEI0BAaTEIbHOCTh U3YyYEHHUS TEM U pa3leioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Yy4eOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEM oOydwaromuxcs. Ilporpamma mo ¢usuke naér
MIpE/ICTaBICHUE O LIEJsAX, COJIep)KaHUU, OOIel cTpaTernd oOydeHusl, BOCIMTAHUSA U Pa3BUTHUA
oOyJarommxcs cpeacTBaMu yaeObHoro npeamera «Du3nkay Ha yriayOoaéHHOM ypOBHE.

N3yuenne kypca ¢Gu3uKH YrayOn€HHOrO YpOBHS II03BOJISIET peain30BaTh 3ajayuu
podeccuoHaIbHON OpPUEHTALlMM, HAIPABJIEHO HAa CO3JIaHUE YCIOBHUM JJIsi MPOSBIEHUS CBOMX
UHTEJJIEKTYaJbHbIX W TBOPYECKUX CHOCOOHOCTEH KaXIbIM OOYy4arolMMCsl, KOTOpbIE
HEOOXOMUMBI JUISI TPOJOJDKEHUsT O00pa3oBaHUsS B OpraHU3ausaXx NPOQPECCHOHATBHOTO
00pa3oBaHus MO Pa3IMYHBIM (PUIMKO-TEXHUUYECKUM H WH)XCHEPHBIM CIIEIIHATBHOCTSIM.

B nporpammMe no Qusuke onpenensioTcs MJIaHUpyeMble pe3ysbTaThl OCBOCHMS Kypca
¢u3MKM Ha YpOBHE cpenHero oOmero o0pa3oBaHUsA: JMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHele (Ha yrinyOnéHHoM ypoBHe). HayuHo-MeTo10/10rn4eckoil OCHOBOM 1j1sl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pe3ysbTaTaM O0yJaromuxcs,
OCBOMBILIMX ITpOTpamMMy N0 (pU3HKE HA YPOBHE CpelHEro o01iero oopasoBanus Ha yriayOnEHHOM
YpOBHE, SIBJISIETCSI CHCTEMHO-1ETEIbHOCTHBIN MOIXO.

[IporpamMma o pu3uKe BKIIOYAET:

IUTaHUpPYEMbI€ PE3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOJIEHHOM YpOBHE, B TOM
quciie IpeIMETHBIE PE3YIbTAThI IO FoJaM 00yUYeHHUS;

cojiepxkaHue yueOHoro npeamera « Pu3nkay mo rogaM 00ydeHusI.

[Tporpamma mo ¢u3uKe MMEET MPUMEPHBIA XapakTep W MOXET OBITh HCIOJIh30BaHA
YUUTENSAMH (QU3UKH 7151 COCTABIICHUS CBOUX Pab0OUMX IPOTPaAMM.

[Iporpamma 10 (Qu3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATHBY YYUTEICH U
MIPENOCTABISIET BO3MOXHOCTH JUISl pPEATU3allid  Pa3jJMYHbIX METOAMYECKHUX TOJIXO0J0B K
MperoaBaHuio (U3UKA Ha YrIIyOJEHHOM YpOBHE TPU YCIOBHHM COXPaHEHHS 00s3aTelbHOU
4acTu COJIep KaHUs Kypca.

dusnka Kak Hayka O HamOoJiee OOIMX 3aKOHAaX NPHUPOJbI, BBICTYNAss B KaueCTBE
y4eOHOTO TpeAMeTa B IIKOJE, BHOCHT CYHNIECTBEHHBIH BKJIQJ B CHCTEMy 3HaHHHA 00
okpyxatwomeM wmupe. LKoapHBIN Kypc QUMK — CHCTEMOOOpa3yloIIMH Jii €CTECTBEHHO-
HAy4YHBIX y4EOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHMHCH, Ouosorneidd, ¢usmdeckoil reorpadueii M acTPOHOMUECH.
Hcnonb30BaHKe ¥ aKTUBHOE NPUMEHEHHE (PU3NUYECKUX 3HAHUI ONPENeNniIo XapakTep U OypHoe
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHUW B Cepe 3HEPreTUKU, TPAHCIIOPTA, OCBOCHHS KOCMOcCa,
MOJTy4YEeHHUsI HOBBIX MAaTEPUAJIOB C 33JaHHBIMU CBOWCTBAMU. V3yueHne pU3UKH BHOCUT OCHOBHOM
BKJIaJ B (OPMHUpPOBAaHHE €CTECTBEHHO-HAy4yHON KapTUHbI Mupa oOywaromierocs, B
(dbopmMupoBaHHE YMEHUI MPUMEHATh HAYYHBIA METO]I MO3HAHUS MIPH BBHITIOJHEHUN UMHU yI€OHBIX
HCCIIEI0BAHUMN.

B ocHoBy Kkypca ¢u3uku Ha ypoBHE CpeAHEro OOIIero 00pa3oBaHus MOJIOKEH P UIEH,
KOTOPBIE MOKHO PaCCMaTPUBATh KaK MPUHIIHITBI €70 TIOCTPOCHHUSI.



Hoesn yenocmuocmu. B COOTBETCTBUU C HEM KypC SIBJISIETCA JIOTUYECKH 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX pa3aesoB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU PU3UKH.

Hoea 2enepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (U3UKH OOBEIUHEH
BOKpYr ¢u3nueckux Teopuil. Benymum B Kypce sBisercs (GpopmMupoBaHUE MpPENCTaBICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoea  cymanumapuzayuu. EE  peanusanus  OpeanojaraeT  MCHOJIb30BaHUE
FYMaHUTapHOTO MOTEHLHaNa (U3MUECKOM HayKHU, OCMBICIEHHE CBSI3M pa3BUTUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U SKOJIOTMUECKUMU
poOIeMaMHu.

Hoea npuxnaonou nanpasenennocmu. Kypc (usuku  yrioyOn€HHOTO  ypOBHSA
MIPEJI0JIaraeT 3HaKOMCTBO C IIUPOKUM KPYroM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN
M3YYEHHBIX TeOpHil U 3aKoHOB. [Ipu 3TOM paccmarpuBaloTCa Ha YpOBHE OOLIUX MPEICTABICHUN
U COBpPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyeTcsl MOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJEpXKaHUS,
MOCBSIIEHHBIX KOJOTUYECKUM MpoOdjieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CyKAeHHs MpoOJIeM pallMOHAILHOTO MPHUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOM 0€30M1acHOCTH.

OcBoeHue cofiepKaHus IPOrpaMMbl 10 GU3UKE JAOJDKHO OBITh MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-/IESITEIbHOCTHOTO noaxoAa. [l ¢pusuku peanuzanus 3TUX IPUHLKIIOB O0a3upyercs Ha
HCI0JIb30BAHUU CAMOCTOSITEIBHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEeHCTBYIOUIETro (akTopa
yueOHOrO mpouecca. /[ yrayOn€HHOro ypoBHS — 53TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHHYECKOTO OKCIIEPUMEHTA, BKJIIOYAIOMIET0 (POHTANbHbIE YYEHUYECKHE OMbBITHI IpHU
M3Y4YeHHH HOBOIO MaTepuaina, JabopaTopHble paboThl M paboThl mpakTukyma. [Ipu sTom
BO3MOXHBI JBa crioco0a peanu3anuu GU3NYECKOTo MpakTUKyma. B mepBoM ciydyae mpakTUKyM
npoBoautcs nbo B koHue 10 u 11 xnaccoB, nubO mocie mepBoro M BTOPOro MOJIYrOauil B
KOKIOM M3 3THUX KiaccoB. Bropoil cnoco® — 3To uHTerpanus paboT MpakTUKymMa B CHCTEMY
nabopaTOPHBIX PadOT, KOTOPBIE MPOBOIITCS B Ipollecce M3ydeHus paszzaena (temsl). [lpu stom
1oJ paboTaMu MPAKTUKyMa MIOHUMAETCS] CAMOCTOSITENIbHOE UCCIIEZIOBaHUE, KOTOPOE MTPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTO, 000OMIEHHOTO BHIa O€3 MOMIAroBOi WHCTPYKIIHH.

B nporpamme 1o ¢gu3smuke cucteMa yueHH4IeCKOTO SKCIIEpUMEHTa, 1a00paTOPHBIX padoT 1
MIPAKTUKyMa MPEJICTaB/I€HA €AUHBIM IepeuHeM. BbIOOp TeMaTHKuU Ui 3TUX BUAOB YUYEHUUYECKUX
MIPAKTUYECKUX PaOOT OCYIIECTBISETCS yYaCTHMKaMU OOpa30BaTENbHOTO Ipolecca UCXOAs U3
OCOOEHHOCTEl NOYpPOYHOrO IUIAHMPOBAHMUS M OCHAlleHUs KabuHera ¢usuku. Ilpu s3ToM
oOecrieunBaeTcsl OBNAJIEHHE OOYYAIOMIMMHUCS YMEHUSIMH TPOBOJIUTH TPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIIEeNOBaHUS 3aBHUCUMOCTEH (PM3MYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEIOAKEHHBIX TUIIOTES.

Bonbiioe BHMMaHuE yAensSeTCsl PEIIEHNI0 pacYETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu stom
U pacy€THBIX 3a/lay MPUOPUTETOM SIBJIIOTCA 3aJaud C SBHO 33JaHHOM M HESBHO 3aJaHHOMU
(bu3NYIeCcKOil MOJIENBIO, MTO3BOJISIONINE TPUMEHATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJITHOTO pazjiesia Kypca, TaKk U MHTErpUpysd NPUMEHEHHE 3HAHUM U3 pa3HbIX pa3nenoB. [l
Ka4eCTBEHHBIX 3aJa4 MPHOPUTETOM SIBISIOTCA 3aJaHusi Ha OOBsCHEHUE/TpeIcKa3aHue
NpOoTeKaHus (PU3NYECKUX SIBICHUN W MPOILIECCOB B OKPYKAIOIICH JKW3HM, TpeOyromue BbIOOpa
(bu3n4eCKoil MOEIH ISl CUTYallu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanmsimu PI'OC COO Kk MarepuaaIbHO-TEXHHYECKOMY
obecrneueHn0 yueOHOro mpouecca Kypc (U3MKH YriayOJEHHOIO YpOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs JTOJDKEH HM3y4yaTbCs B YCIOBHSX INpEIMETHOro KaOmHera. B kxabunere
(bu3MKK TODKHO OBITH He00X0AUMOe TabopaTopHOE 000PYIOBAaHHE ISl BBITIOJHEHHS YKa3aHHBIX
B IporpamMme 1o (pu3HNKe y4EHMUECKHUX OIBITOB, JJAOOPATOPHBIX padOT U pabOT NMpaKTHKyMa, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pyI0BaHUE.



JleMoHCTpalMoHHOE 000pyI0BaHHE (POPMHUPYETCS B COOTBETCTBHUH C MPHUHITUIIOM
MUHUMAaJIbHON JTOCTATOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY MEPEUYUCICHHBIX B IPOrpaMMe IO
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUi AJIi UCCIEIOBAaHUS H3y4aeMBIX SIBJICHUM M IPOLIECCOB,
AMIHUPUIECKUX U PYHTaAMEHTAITBHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe oGopynoBaHHE Ul YYEHHUUECKHX MpPaKTUYECKUX padoT (popmupyercs B
BUJIE TEMaTUYECKUX KOMIUIEKTOB U OOecleyuBaeTcsl B pacuéTe OJAHOIO KOMIUIEKTa Ha JBYX
oOyuaronuxcsa. Temarndyeckue KOMIUJIEKTHI JIaDOPaTOPHOrOo OO0OPYIOBaHUS JOJKHBI OBITh
MIOCTPOEHbI Ha KOMIIJIEKCHOM MCIIOJIb30BaHUHM aHAJOTOBBIX U LU(POBBIX NMpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IIU(PPOBBIX J1A0OPATOPHIA.

OCHOBHBIMU LEJISIMU U3YydeHUs (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

¢bopMupoBaHME MHTEpeca M CTpeMJIEHHUs] OOy4yalomMXcsi K HaydyHOMY W3YYEHHIO
IIPUPO/IbI, Pa3BUTHUE UX UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE IMPEACTaBICHUA O HAydHOM MeTOoJie¢ TMO3HaHus U  (popmupoBaHHE
HCCJIEIOBATENIbCKOIO OTHOIIEHUS K OKPY/KAIOIIUM SIBICHHUSM;

(dbopMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysibTaTa M3Y4YEHHs] OCHOB CTPOEHUS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

¢dbopmupoBaHre yMEHUI OOBSCHATH SBJICHUS C UCIHOJb30BaHWEM (DU3MUECKUX 3HAHUU U
Hay4YHbBIX JI0Ka3aTEIbCTB;

(dbopMHpoBaHHE MPEACTABICHUNA O PONM (U3MKHU A Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oynymel npodeccuoHaIbHOM
NESITeIbHOCTH, CBSI3aHHBIX C (U3UKOM, NOArOTOBKAa K JaJbHEHIIEMy OOYYEHHI0O B 3TOM
HaIlpaBJICHUU.

JlocTrkeHne 3THX Lejell oOecrednBaeTCsl pelieHueM CIeAYIOIMX 3a/Jad B Ipoliecce
M3y4yeHus Kypca GU3NKK Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

nproOpeTeHne CUCTeMBbI 3HaHWH 00 O0ImUX (QHU3MYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSIX, BKIIOYAs MEXaHHUKY, MOJICKYJSIPHYIO (PU3UKY, DIIEKTPOJAMHAMUKY, KBAHTOBYIO (PH3UKY
U DJIEMEHTHI aCTPO(U3UKHY;

dbopMupoBaHHEe yMEHUIl TNPUMEHSTH TEOPETUYECKHE 3HaHUS I OOBSICHEHUS
(Gu3NYEeCKUX SBICHUH B MPHUPOJE W JUIA NPUHATHS TMPAKTHUECKUX PEIICHHH B MOBCEIHEBHOMN
KHU3HU;

OCBOEHHE CTIOCO00B PEIICHHsI pa3IMYHbBIX 33J1a4 C SBHO 33/IaHHON (PU3NIECKON MOJEIbBIO,
3a1a4, IOJpPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHHe (PU3NYECKOW MOJAENHU, aJeKBAaTHOU
YCIIOBUSIM 33J1a4i, B TOM YHUCJIE 3a]1a4 HHKEHEPHOT'O XapaKTepa;

MOHUMaHUE (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB W
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CPENY;

OBIIQZICHUE METOJAMH CaMOCTOSATEIIHOTO IUIAHWPOBAHUS W TPOBEACHUS (DU3NUECKHUX
SKCIEPUMEHTOB, aHajlM3a W HUHTEpPIpeTalud HUHGOPMALMU, OINpPEAETICHUs] JA0CTOBEPHOCTU
MIOJIyUEHHOTO PEe3yJIbTaTa;

CO3JIaHME YCJIOBUM ISl Pa3BUTUS YMEHUN IMPOEKTHO-HUCCIIEIOBATENBCKONW, TBOPYECKOU
NEeSITENIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodecCHOHAILHOMN e TEIILHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO yrayOn€HHBI YpPOBEHb H3YyYEHUS
yuebHOro mnpeamera «®usMka» Ha YpPOBHE cpeaHero oOmiero o0pa3oBaHMs BbIOMpaeTcs
00yJaromuMucs, TUIAHUPYIOIUMH TPOAOIDKEHHE 00pa30BaHUS MO CHEIHATBHOCTAM (U3UKO-
TEXHUYECKOTO TIPODHIIS.

Ha wusyuenne ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YPOBHE CpEAHEro OOUIero
oOpa3zoBanus orBoautcs 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B Hezaeno), B 11 kinacce —
170 yacos (5 yacoB B HEZENIO).



[Ipennaraemplii B mporpaMMe o (U3MKe MepeueHb Ja0OpPaTOPHBIX U MPAKTUYECKHX
paboT ABISIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JETIAeT BHIOOP MPOBENEHUS J1a00paTOPHBIX padboT
Y OTIBITOB C YYETOM UHJIUBUIYAIbHBIX 0COOEHHOCTEN 00yUYaroUUXCS.

COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hayunblii MeTo1 MO3HAHUS NPUPOABI.

®duszuka — ¢pyHIaMeHTallbHasg Hayka o mpupoje. HaydHblil MeToa MO3HAHUS U METO[bI
UCCIIEIOBaHUS PU3NYECKUX SIBJICHUI.

DKCIepUMEHT U TeOpusl B Mpoliecce Mo3HaHus npuposl. Habmonenne u skcepyuMeHT B
¢bu3zuke.

CrniocoObl u3MepeHus: (pU3nYecKuX BEIUUMH (aHAIOTOBbIE U LU(PPOBbIE U3MEPUTEIbHBIE
pUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CCTEMBI).

[TorpemnocTy u3mMepeHuit (pU3NYECKUX BETUUMH (a0COTIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue pU3NYECKUX SBJICHUI U MPOLECCOB (MaTepualibHAsl TOUKA, aOCOIIOTHO
TBEPAOE TENO, UAcaIbHas )KUJIKOCTh, UIeaIbHbIN ra3, TOUeuHbIl 3apsin). ['unoresa. Guznueckuit
3aKOH, TPAHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponb u mecto ¢usuku B (GOpMUPOBAHHM COBPEMEHHON HAydHOW KapTHHBI MHUpA, B
MIPAKTUYECKOHN JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomal, npAKMuUKym.

W3mepenne cuinbl TOKa M HAOpPSDKEHHUS B II€MM IOCTOSIHHOTO TOKa IPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IM(PpoBOil aboparopueit no gusuke. IIlpumepsl n3mepeHus: Gpu3NUECKUX
BEJIMYMH IIPH TOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBHKeHHE. OTHOCHUTEIBHOCTh MEXaHHWYeCKOoro JBuxkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aaun MEXaHUKH.

Paguyc-BekTop MaTepualibHOM TOYKHM, €r0 MPOEKIUU Ha OCH CUCTEMBbl KOOpIUHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpenHss CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaTbHOW TOYKH, UX MPOEKLIUH HA OCH CHUCTeMbl KoopAauHat. CloKeHHe MepeMelleHni u
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE M  PaBHOYCKOPEHHOE MpPSAMOJIMHEHHOE JABW)KEHHME. 3aBHCHMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI M ITyTH MaTepUAIIbHOW TOYKU OT BPEMEHH U MX TPaQHKH.

CBoboaHoe mageHue. YCKOpeHHe CBOOOJHOTO majeHus. JIBmkeHue Tena, OpOIIeHHOTO
IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BPEMEHH U UX TpaduKu.

KpuBonuneiinoe nBrxeHue. [[BUkeHHE MaTEpUAIbHOM TOYKHU MO OKPYKHOCTH. YTJOBas
U JuHeHas ckopocTh. Ilepuoa m vacrora obpamieHus. LlenTpocTpemurensHoe (HOpMaabHOE),
KacaTesbHOE (TaHIeHIUAJIBHOE) U TIOJHOE YCKOPEHUE MaTepuaibHON TOUKH.

TexHudyeckue YCTpPOWCTBa W TEXHOJOTMYECKUE MPOILECCHl: CHUAOMETp, ABUKEHUE
CHapsI/I0B, IICTTHBIE, MIeCTePEHYATHIC U PEMEHHBIE ITepeJaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, WIUTKOCTPALlsl KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

CriocoObl uccnenoBaHus ABHKEHUH.

Nnmoctpanust npeaesbHOro nepexoja U 3MepeHue MTHOBEHHOW CKOPOCTH.

[TpeoOpa3oBanue TBUKCHHIA ¢ UCTIOIH30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3MyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue aBr>xeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

Hanpasnenue ckopocTH NnpH ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHHE TyTeH, TPACKTOPH, CKOPOCTEH IBMKEHUSI OJTHOTO M TOTO K€ Tela B Pa3HbBIX
CUCTEMaxX OTCUYETA.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padomeol, nPAKMuUKym.

N3ydyeHre HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEIEICHHs] MTHOBEHHOW CKOPOCTH.

W3mepenne yckopeHHs MpH MNPSIMOJUHEHMHOM pPaBHOYCKOPEHHOM JBMXKEHHUU IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKECHUHU.

W3mepenne yckopeHHss CBOOOJHOTO majeHus (PEKOMEHJIO0BAHO MCIIOJIb30BaHHE
uudposoit 1abopaTopun).

W3yueHnue nBuxkeHus tena, OpolIeHHOro TOpU30HTaNbHO. [IpoBepka rumnoTes3sl 0 NpsMoit
IIPONOPLUMOHAIBHON 3aBUCHMOCTH MEXAY JAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenne nBrKEHUs Tela 0 OKPYKHOCTH C ITOCTOSIHHOW 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoa OOpalleHHs KOHUYECKOr0 MasTHHKA OT €ro
apamMeTpoB.

Tema 2. lunamuxa.

IlepBbiit  3axkoH  Hprorona.  HMHepuumansHele  cucreMbl  orcuéra.  [IpuHiun
oTHocuTenbHOCTH ["anunes. HennepuuaneHble cucteMsl 0TCUETa (ONpeesieHue, IPUMEPBI).

Macca tena. Cuna. [IpuHuun cyneprno3uinmu Cuil.

Bropoii 3akoH HeroToHa 17151 MaTepraibHON TOUKH.

Tpertuit 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHOW MacCBhl.

Cuna tskecTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOIO TMaJeHHs OT BBICOTHI HaJ
MIOBEPXHOCTHIO IUJIAHETHI M OT reorpauueckodl MUpoThl. JIBM)KEHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABMXKyIIerocsi ¢ yCKOpeHHEM.

Cuna Ttpenms. Cyxoe Ttpenue. Cuia TpeHHs] CKOJBXEHHUS W CWJIa TPEHUS TIOKOS.
Koapduument tpenus. Cuiia cOnpOTHBICHHS TIPU JBIKEHHH Tella B KHUJIKOCTH WM Tase, e
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABMKECHHUS.

Masnenue. ['uapocratuueckoe napnenue. Cuiia Apxumena.

TexHudyecknue ycTpoMcTBa M TEXHOJIOTUYECKHE MPOLECCHI: MOALIUIHUKU, JBUKECHHUE
UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habnronenue 1BUKEHNUS TNl B MHEPLUATIbHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCUETA.

[IpuHIHIT OTHOCUTEIBHOCTH.

Kauenne AByX LMIMHAPOB WM IIAPOB PAa3sHOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEUHEPIMAJIbHOM CUCTEMBI OTCUETA.

CpaBHeHHE PABHOJACHCTBYIOLIEH MPUIJIOKEHHBIX K TENYy CHJI C IPOU3BEACHUEM MAacChl
TeJa Ha €r0 YCKOPEHHE B MHEPLHMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTaTe B3aUMOACHCTBUS TEN.

N3mepeHnne macc 1o B3auMoOICHCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NObEME U NIaACHUN.

LlenTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TIOKOSI, KAUEHHUS U CKOJIb)KECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaol, npaKmuxKym.

W3mepenne paBHOACHCTBYIOIIEH CUJI IPU ABM>KEHUHU OpycKa 110 HaKJIOHHOM IJIOCKOCTH.



[IpoBepka rumore3sl O HE3aBUCHUMOCTHM BPEMEHH MABMKEHHSI Opycka MO HaKIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €T0 MAcCBhl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmauu.

N3yuenne NBHIKEHMS CHCTEMBI Te€Jl, CBSI3aHHBIX HUTBIO, NEPEKUHYTOW 4epe3 JETKUi
OJI0K.

N3mepenue korpduimenta TpeHus Mo BEIUUMHE YrII0BOTO KOd(uImenTa 3aBUCUMOCTH
Fip(N).

UccnenoBanue JBUXKEHHS Opycka IO HAKJIOHHOW IIJIOCKOCTH C IEPEMEHHBIM
K03 HUIIMEHTOM TPEHHUS.

N3yuenue aBrkeHNs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeabHOE IBUKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpauieHus. [lnedo cuibl. CroxeHue Cujl, MPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMUHUBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, pemeéTrdarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padomeot, npaKmuKym.

HccenenoBanue ycaoBuid paBHOBECHSI TBEPIOTO TENA, UMEIOLIETO OCh BPAILICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOMUNBOCTH TBEPAOTO TEIIA, UMEIOIIETO TUIOIIA/b OIIOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexanuxe.

NMiynbc MaTepHaIbHOM TOYKHM, CHCTEMBI MAaTEpUAIbHBIX TOYEK. LIeHTp macc cucTeMsbl
MaTepualbHbIX TO4EK. Teopema o IBHKEHHUH LIEHTpa Macc.

NMnynbC cvIIbl M1 M13MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MoMeHT uMITynbca MaTepHaJIbHOW TOYKH. lIpencraBieHue O COXpaHEHMHM MOMEHTA
HMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

Paborta cuiibl Ha MajoOM M Ha KOHEYHOM nepeMenieHud. ['paduueckoe mpeacTaBieHUE
PaboThI CHITHL.

MouHOCTh CHIIBIL.

Kunernueckas sHeprusi marepuajibHON Touku. Teopema 00 M3MEHEHMH KUHETUYECKOU
SHEPIUH MATEPHUAILHON TOUYKH.

[loTeHnmanbHbIe M HENMOTEHIMANbHbIE CHIIbL. [loTeHnmanbHas >Heprus. [loTeHumanbHas
SHEPrus ynpyro nehopMHUPOBAHHOW NpPYKUHBI. [loTeHIMaNbHAs SHEPTUsl Tena B OJHOPOJIHOM
rpaBUTAllMOHHOM IToJie. [loTeHnnanbHas sHeprus Tejla B rPaBUTAllMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckas cKopocTb. TpeTbsi KocMHUYECKasi CKOPOCTb.

CBsi3p paOOTHl HENOTEHUUANBHBIX CHUJI C U3MEHEHUEM MEXAaHUYECKOW SHEPrUU CHUCTEMBbI
TeN. 3aKOH COXpaHEHUs] MEXaHUUECKOW SHEPTHUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymnu Mg WICATbHOM JKHAKOCTU KaK CIEACTBUE 3aKOHA COXPAaHEHUS
MEXaHU4ECKOHN DHEPTHUN.

TexHuueckue yCTpOWCTBAa M TEXHOJIOTMYECKUE IMPOLECCHI: JBUKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBII MUCTOJIET, THPOCKOII, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.



3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE ABIKCHUE.

H3MepeHnre MOIITHOCTH CHJIBI.

W3meHeHue sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHbIe npeBpalleHuss KHHETUYECKONM M MOTEHIMAJIbHOM SHEPIHil MpU ACHCTBUU HA
TEJIO0 CUJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Ipu cBOOOJHOM MaJCHHH.

Yuenuueckuit saxcnepumenm, nabopamopnvie pabomal, npaKmMuKym.

W3mepenue umiynbca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIEH IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL

HccnenoBanue coxpaHeHHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJICHCTBUU.

N3mepenne KNHETUYECKOW SHEPTUH TEJIa II0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMAIBHOM SHEPTUU NPYKUHBI C pabOTOM CUIIBI TPEHHUSL

Omnpenenenne pabOThl CHIIBI TPEHUS MPU ABHXKEHUHU TeJa M0 HAKJIIOHHON TJIOCKOCTH.

Paznen 3. Moaeky/sipHasi puznka u TepMOAMHAMHUKA.

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUYECKOIL INEOPUU.

OcHOBHbBIE MOJOXKEHUS MOJIeKyIsIpHO-KuHeTH4eckoi Tteopun (MKT), ux ombIiTHOE
obocunoBanue. uddysus. bpoyHoBckoe nBrmkenne. XapakTep ABUIKEHUS W B3aUMOJCHCTBUS
yacTull BemniecTBa. MoJienu cTpoeHusl Ta30B, XKUAKOCTEH U TBEPABIX TEJ U 0OBSICHEHHUE CBOWCTB
BEIllECTBA HA OCHOBE JTUX Mojenei. Macca u pasmepsl Monekyn (aromoB). KommdecTBo
BemectBa. [locrostHHas ABoraipo.

TennoBoe paBHoBecue. Temmneparypa u crnocoOwl e€ usmepenusd. lllkana Temmnepatyp
Lenbcus.

Mopnens wuaealbHOTO Ta3a B MOJIEKYJISPHO-KMHETHUUYECKONM TEOpHUM: 4YacTHIBl rasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJAECUCTBYIOT IPYT C IPYTOM.

l'azoBwle 3akoHBI. YpaBHeHHe MenaeneeBa—Kiamelipona. AOCONIOTHAs TeMmIeparypa
(wkanma Ttemmneparyp KenbBuna). 3akon [lamproHa. M3ompomeccsl B uIeallbHOM Trase cC
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHre U30MPOIECCOB: NU30TEPMA,
n30xopa, uzobapa.

CBsi3pb MeXJy JaBICHMEM U CpeAHEW KHHETUYECKOM »JHeprued MoCTynaTelIbHOTO
TEIJIOBOTO JIBWKEHUS MOJIEKYJl HJAEaIbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TeOpUH UAEaIbHOTO ra3a).

Cesi3p  aOCONIOTHOM TeMmmepaTypbl TEPMOAMHAMUYECKON CHUCTEMBI CO  CpelHel
KMHETUYECKOM YHEPrUel NOCTYNATENbHOIO TEIUIOBOIO IBUKECHHS €€ YaCTHLL.

TeXHUYEeCKUEe YCTPOWCTBA M TEXHOJOTHYECKUE IMIPOIECChI: TEPMOMETp, Oapomerp,
[OJIyYeHUE HAHOMAaTEPHAaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHHS 4aCTHUL] BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Jduddy3us KUIKOCTEH.

Mogens onbiTa LlTepHa.

[IpuTskeHne MOJIEKYII.

Mopnenu KpUCTaNInYeCKUX peréTox.

Habmronenue u vccnenoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaul, npaKMUKym.

HccnenoBanne mporecca YCTaHOBJICHUS TEIUIOBOTO PABHOBECHS MPU TEIJIO0OOMEHe
MEXKy TOpsi9ei U XOJIOAHON BOJOM.

N3ydyeHne u30TepMHUUECKOTO mpolecca (PEeKOMEHJIOBAHO HCIOJb30BaHUE IUPPOBOIL
nabopaTopun).



N3ydenne n30XopHOTO Mpoiecca.

N3yuenune nzobapHoro mporecca.

[IpoBepka ypaBHEHHS] COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennogvie mauiunol.

Tepmomunamuueckass  (TJ[)  cucrema.  3amaHue  BHEIIHUX  YCJIOBUH IS
TePMOJUHAMUYECKOM  cuUcTeMbl. BHemHne w  BHyTpeHHHMEe napamerpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CHUCTEMBbl KaK Cpe/HUuEe 3HAUCHHS BEJIWYMH, OMHCHIBAIOLIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Ha4yaJio TEPMOJUHAMHKHU. C&MOHpOI/ISBOJ'IBHafl pei1akcanusa
TepMOHHHaMHHeCKOﬁ CHUCTEMBI K TCIIJIOBOMY PaBHOBCCHIO.
Mopenb HACAJIbHOr0 rasa B TCPMOAMHAMHUKE — CHCTEMaA ypaBHeHHﬁI YpaBHCHHC

MenneneeBa—Knaneiipona ¥ BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIOBHUS NPUMEHUMOCTH
9TOW MOJENU: HHM3Kasg KOHIIEHTpAIMsl 4YacTHll, BBICOKHME TeMIlepaTyphl. BelpaxkeHue amus
BHYTpPEHHEH 3HEpPIuH 0JHOATOMHOTO H/1€aJIbHOI0 Iasa.

KBa3ucrtaTnueckue u HECTaTUYECKUE MPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoauHaMuKe. Berauciienne paboTel 1o rpaduky mpoiecca
Ha pV-nuarpamme.

Tennonepenaya kak cHoco0 W3MEHEHUS BHYTPEHHEH HHEpruM TEepMOJMHAMUYECKOU
cucTeMbl 0e3 coBepieHus paboThl. KOHBEKIUS, TEMIONPOBOIHOCTD, N3TyUEHHE.

KomnuectBo Temnorsl. TermmoéMKoCcTh Tena. YAelbHas W MOJISIpHAs TEMIOEMKOCTH
BEIIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIJIoTa CropaHus ToluiMBa. Pacué€r konmvecTBa
TEIUIOTHI NpH Temonepenade. [lonstue 06 annabaTHOM mpolecce.

[lepBrIii 3akoH TepMoauHAMUKU. BHyTpeHHss sHeprus. KonnyecTBo TemnoTsl U padoTa
KaK Mepbl U3MEHEHMsI BHYTPEHHEH SHEPIUH TEPMOJUHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOJMHAMMKM Ul PABHOBECHBIX IPOLECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKON CHUCTEMBbl NMPOXOJUT EIUHCTBEHHAs ajauadara.
AOcotoTHas TeMIieparypa.

Bropoii 3aKk0H TepMOIMHAMMKY ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO INEpeaTh
TEIVIOTy OT OoJiee XOJOJHOTO Tela K Ooisiee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpaTumocTs NpUpoIHBIX MPOIIECCOB.

[Tpunnumner geiicTBus TeroBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTHYECKHE ACTIEKThI MCII0JIb30BaHUs TEIJIOBBIX ABUTaTelNeil. TennoBoe 3arps3HeHne
OKPY)KAIOLIEH CPEIbI.

TexHuyeckre yCTpOHCTBA U TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK, KOHIUIIUOHED,
TU3ENBHBIA W KapOIOpaTOpHBIA JBHTATeNH, NapoBas TypOWHA, MOJyYCHHE CBEPXHU3KUX
TEMIIEPATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C MHCIIOJIb30BAHMEM TEIJIOBOIO HAacoca,
yTUIN3aust OMOOPraHUYECKOTO TOIIMBA JUIsl BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3meHnenue temmnepaTypsl IpHU a1uadaTHyecKoM pacIiupeHHH.

BosgymHoe orauso.

CpaBHeHHE yAEIbHBIX TEIIIOEMKOCTEH BELIECTB.

CriocoObl U3MEHEHMSI BHYTPEHHEHN SHEPIHH.

HccnenoBanue aquadaTHOro mporecca.

KomMImiproTepHble MOJIE€H TENJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmMuKym.

N3mepenue yaenbHON TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue annadbaTHOro mporecca.

N3ydeHne B3aUMOCBSI3U SHEPTUM MEXKMOJIEKYISIPHOTO B3aMMOJCHCTBUS M TEMIIEPaTypbl
KUIICHUS KUIKOCTEH.



Tema 3. Azpecamnvie cocmoanun eeujecmea. Dazosvie nepexoovl.

[TapooOpa3zoBannie u KoHAeHcanus. VicmapeHue wu KureHue. YIenbpHas TeIIoTa
napooopazoBaHusl.

Hacrpiennele um HeHacblllleHHble mMapbl. KadecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH H
JIaBJICHUS HACBIIIEHHOIO Mapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTb OT 00bEMA HACBILIEHHOIO
napa. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocth Bo3ayxa. AGCOIOTHAS U OTHOCUTEIIbHAS BIAKHOCTbD.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHM30TPONMS CBOICTB
Kpuctayyos. [InaBneHue n kpuctayumsanus. Y iesbHas TeoTa miaasieHus. Cyoaumarius.

Hedopmaruu tBEpHoOro Tena. Pactsokenwe u cxarue. Casur. Moayne FOnra. Ilpenen
yrnpyrux aedopmaruii.

TennoBoe pacmupeHue KUIKOCTEN U TBEPIBIX TeJ, 00BEMHOE U JTMHEHHOE paCIIUpPEHUE.
AHrapMOHHM3M TEIJIOBBIX KOJE€OAHMWN YacTHIl BEIIECTBAa KaK IMPHYMHA TEIJIOBOIO PACUIMPEHUs
Ten (Ha Ka4ECTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEPrun B pa3zoBbIX MEpexoaax.

VYpaBHeHHE TEIIOBOTO OayiaHca.

[ToBepxnocTHOE HaTsKeHHE. K0adhUMeHT MOBEpXHOCTHOTO HaTsHKeHUs. KanusuisipHbie
sBaeHus. J[aBieHne oy MCKpUBIEHHOW MOBEPXHOCTHIO KUIKOCTH. @opmyna Jlanmnaca.

TexHuyecknue YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHl: KUAKUE KpPUCTAILIBI,
COBpPEMEHHbIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe pacmupeHue.

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenne. Kunenue npv noHM:KEHHOM JaBJICHUH.

W3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHI ¢ MBUIBHBIMU TJIEHKAMH.

CmauuBanmue.

Kanunnsipueie sBieHus.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoOb1 3BMEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buner neopmannii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuii 3xcnepumenm, nadopamopusvie padomeol, npaKmuKym.

N3yyenne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEMN.

N3mepenne yaenbHOM TeIUIOTHI IIJIaBICHUS JIbJA.

N3yyeHnue CBONCTB HACBIIEHHBIX I1apOB.

H3mepenne abCOMOTHOHN BIAKHOCTH BO3/IyXa U OIIEHKAa MACCHI TIAPOB B IOMEIIICHUH.

N3mepenne ko3 duirieHTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns Onra.

HccnenoBanue 3aBUCUMOCTH jedopMalid pe3nHOBOTO o0pas3ma OT NPUIIOKEHHOW K
HEMY CHUJIBI.

Pasnen 4. DiiekTpoanHaMuKa.

Tema 1. dnekmpuueckoe none.

DnexTpu3anus Tel U e€ NposBIEHUS. DNEeKTpUUYecKuil 3apsia. JIBa Buga 3JIeKTpUUECKUX
3apsnoB. IIpoBOAHMKM, AMANEKTPUKH U MOJIYNPOBOAHUKH. DJIEMEHTAPHBIA SJIEKTPUUECKUIN
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsja.

BzaumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onextpuueckoe nosje. Ero aelicTBrue Ha 37€KTpUUECKUE 3apsbl.

Hanpspk€HHocTh anektpudeckoro noss. [IpoOHsiii 3apsin. Jluaum Hanpsbk€HHOCTH
ANIEKTpUYecKoro nosst. OJHOPOIHOE ANEKTPUUECKOE IOJIE.



[ToTeHIManbHOCTh JEKTPOCTATUYECKOrO MOJIsl. Pa3HOCTh MOTEHIMATIOB U HANpPsDKEHUE.
[loTtenumanpHas ~ SHeprust  3apsga B dJeKTpocraTMueckoMm — mone.  [loreHnuman
ANeKTpocTaThYeckoro mojis. CBsA3b HAMPsHDKEHHOCTH TMMOJIE M PAa3HOCTH MOTEHIUAJIOB ISt
AJIEKTPOCTATUYECKOTO TOJIs (KaK OJJHOPOJAHOTO, TaK U HEOTHOPOIHOTO).

[IpuHIMN Cyneprno3uuu 3JIeKTPUYECKUX MOJEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHOM cdepbl. [lone paBHOMEpPHO
3apsOKEHHOTO 1Mo 00BhEMy mmmapa. Ilome paBHOMEpPHO 3apsHKEHHOW OCCKOHEYHOM IJIOCKOCTH.
Kaptuasl nuHUN HanpsHKEHHOCTH 3TUX MOJIEH U YKBUIIOTCHIMAIIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3apsI/IOB.

JIMBIEeKTpUKH B DJEKTPOCTaTUYECKOM 1mose. JluanekTpuyeckas NPOHULIAEMOCTD
BELIECTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHJEHcCAaTopa.  DJEKTPOEMKOCTb  IIJIOCKOIO
KOHJIEHCaTopa.

[lapamnensHoe  coenuHeHue  KoHJeHcatopoB.  [locienoBaTenbHOE — COETUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHAEHCaTopa.

JIBH>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM T10JIE.

TexHuyeckue yCTpOWCTBAa M TEXHOJOIMUECKHUE IMPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3IEKTPONprOOpOB, KOHAEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

Y CeTpoUCTBO M MPUHIUIT JEHCTBHS dJIEKTPOMETPA.

DEKTPUUYECKOE MOJI€ 3apSHKEHHBIX ILIaPUKOB.

DJEKTPUUYECKOE M0JI€ JIBYX 3apPsHKEHHBIX MIJIACTHH.

Monens anekTpocraTideckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUYECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

Y CTpoiCcTBO U ACMCTBHE KOHJAEHCATOPA MTOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMAAM IUJIACTHH,
PacCcTOSHUS MEXAY HUMU U JUBJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OIS 3apsSKEHHOI0 KOHAEHCaTopa.

3apsiaka U pa3psaKa KOHACHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomal, npaKmMuKym.

OneHka cul B3auMOJIEICTBUS 3apsKEHHBIX Tell.

HabmroneHnue npeBpaiieHus SJHEPrUK 3apsyKEHHOTO0 KOH/IEHCATOpa B SHEPTHUIO U3JIyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETH, COJIepKalleil KOHAEHCATOoP.

Pacnipenenenne pa3sHOCTH NOTEHUUANOB (HANpsDKEHUs) TMPU  IOCIEI0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsijia KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmosannwiit IneKmpuvecKuil mox.

Cuna toka. [locTosiHHBIN TOK.

VYcioBusl CyIIECTBOBAHMS IIOCTOSIHHOIO 3JIEKTPUYECKOTO TOKa. VCTOUHMKM TOKA.
Hanpsokenne U u DJ1C é&.

3axon Oma i yyacTKa LEMH.

DJEKTPUYECKOE  CONMPOTUBIEHUE.  3aBUCUMOCTb  CONPOTHUBIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI W IJIOLIAAM IONEPEUHOTO CEYEHHUs. Y IeIbHOE CONPOTHBIICHHE
BELIECTBA.

[locnenoBarenbHOE, MNapajuIe]bHOE, CMEUIAHHOE COEIMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuyeckuXx 1enei. [Ipasmina Kupxroda.

Pabora snexrpuyeckoro toka. 3akoH J[xoynsa—Jlenua.



MOIIHOCTb 3JEKTPUYECKOTO TOKa. TerioBasi MOLTHOCTD, BbIIEIsIEMasi Ha PE3UCTOpE.

OJIC u BHYTpEHHEE COINMPOTHBICHHE HCTOYHWMKA ToKa. 3akoH Owma 1 TOJIHOM
(3aMKHYTOM) AJIEKTpUIECKOM 1en. MOIIHOCTh HCTOYHUKA ToKa. KopoTkoe 3aMbIkaHue.

Konznencarop B Lienu NoCTOSTHHOTO TOKa.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHMUECKHE IPOLIECCHhl: aMIIEpMETP, BOJBTMETD,
peocTaT, CUETYMK MIEKTPUIECKON SHEPTUU.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSKEHHUSI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HANpPSDKEHUS U1l PE3UCTOpA, JIaMIIbI
HaKaJMBaHUS U CBETOIHO/IA.

3aBUCUMOCTb CONPOTHBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIUHBI, IJIOLIAAN
MOTIEPEYHOr0 CEYEHUS U MaTepuaia.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKa OT CONPOTHBIEHHUS MPU MOCTOSHHOM
HaIpsHDKEHUH.

[Ipsimoe usmepenue DJC. KopoTkoe 3amblkaHHE rajlbBaHUYECKOIO 3JEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUSI.

Cnioco0Ob1 coeqHEHUsT UCTOYHUKOB ToKa, DJ1C OGaTapeil.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEX Y MOJIOCAMU HCTOUYHUKA TOKA OT CHJIbI TOKA
B LICMH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomeol, nPpaKmMuKym.

HccnenoBanne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTro COPOTHUBIIEHUS POBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaIlPSDKEHUS JUISL JITaMIThl HAKaJIMBaHUS.

YBenuueHue npejenia U3MEPEHHs aMnepMeTpa (BOJIbTMETPA).

N3mepenune 3J1C 1 BHYTPEHHET0 CONPOTUBIIEHUS HCTOUYHUKA TOKA.

UccnenoBanue 3aBucuMoct IJIC ranbBaHMYECKOIO 3JEMEHTAa OT BpPEMEHU IIpH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pasHOCTH NOTEHLIMAIOB MEX Y MOJIOCAMU HCTOUYHUKA TOKA OT CHJIBI TOKA
B LICMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIITHOCTH HCTOUYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckas MNPOBOAMMOCTb pPa3IMYHBIX BEIIECTB. OJEKTPOHHAS IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTHUBIIEHHS  METAJUIOB  OT  TEMIIEpaTyphl.
CBepXIpoBOIUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IYyYKOB.

[TonynpoBoanuku. CoOcTBEHHass W NPHUMECHAs MPOBOJUMOCTH IOJIYIPOBOJAHHUKOB.
CaoiicTBa p—n-nepexoa. IloaynpoBoiHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUN TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHUYECKAs] JUCCOLMALUs. DIEKTPOJIN3.
3axonbl Dapazest U1l 3IEKTPOIU3a.

OnexTpuueckuii TOK B ra3zax. CaMOCTOSITENIbHBIM U HECAMOCTOSITENIbHBIM paspsii.
PaznuyHble TUIIBI cCaMOCTOATENBHOTO pa3psaa. Monuus. [lnazma.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: Ta30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYHMPOBOJHUKOBBIE MPHUOOPHI: THOJ, TPaH3UCTOP, (OTOIHO,
CBETOJMOJ, TajbBaHWKA, pa(UHUPOBAHUE MEAM, BbIIUIABKA QJIIOMHHMS, SJIEKTPOHHAs
MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD AJIEKTPOJIUTOB.

3akoHbl 35ekTposu3a Papases.

HckpoBoii pa3psi ¥ IPOBOAUMOCTB BO3yXa.

CpaBHeHHE MPOBOIUMOCTH METAJJIOB U MOJTYIPOBOAHHUKOB.



OAHOCTOPOHHSISI MPOBOIUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomaol, npaKmMuKym.

Ha6nronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3uyecKHil MPAKTUKYM.

CnocoObl  u3MepeHus (PU3NYECKHX BEIMYMH C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIHHBIX TPUOOPOB U KOMIBIOTEPHBIX AATYMKOBBIX CUCTEM. AOCOIIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEHIHOCTH  MU3MEpeHUd  ¢uznyeckux BeauuuH. OLeHKa TIpaHull
IIOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCICIOBAHUM 3aBUCUMOCTEH (DU3MIECKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX T'MIOTE3 (BHIOOP U3 pabOT, OMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUIEeCKUH IKCIIEPUMEHT, JTJA00paTOPHBIE PAOOTHI, MPAKTHKYM)).

Me:xnpeameTHbie CBSI3H.

N3yuenue kypca ¢pusuku yrinyonéHHoro yposHs B 10 kiacce ocymiecTBisieTcs: ¢ y4ETOM
COJIEp’KaTENbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMH MaTeMaTUKd, OHOJIOTHMH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

MestcnpeomemHuovie ROHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO0008 HAYUHO20 NOZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, ¢u3nMyeckas BeIUYMHA, 3aKOH, TEOpus, HaOJIOJEHHE,
AKCHEPUMEHT, MOJIETUPOBAHUE, MOJEJIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHNHN, U3MEPUTEIIbHbIE
puOopsbl, IHppoBas 1abopaTopusl.

Mamemamuxka: pelieHue CcuUCTeMbl ypaBHeHWH. JluHelnas ¢yHkuus, mapabona,
runepoosa, ux rpaduky u cBoiicTa. Tpuronomerpuyeckue QyHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIMH Ha OCU
KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexannveckoe JBIKEHHE B )KUBOU mpupoe, 1 dy3usi, 0CMOC, TeII000MeH
KUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpY)XKaloIleW  cpenpl,  yTUIM3alus
OMOOPTaHMYECKOTO TOIUIMBA UIS BHIPAOOTKH «TEIIOBOM» M DJIEKTPOIHEPTHH, TOBEPXHOCTHOE
HaTSKEHHE U KalWJUISIPHBIE SIBJICHUS B IPUPO/IE, IEKTPUUECKUE SIBJICHUS B )KUBOM IPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MOoJy4YeHHe HAHOMAaTepHaJlioB, TEIIOBbIE CBOWCTBA TBEPBIX TEN, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUYECKUE CBOMCTBA METAUIOB, SJEKTPOJUTHUYECKAs
JCCOLIMals, TajlbBaHUKA, DJIEKTPOHHAS MUKPOCKOIIHSL.

TI'eozpagpua: BnaxHOCTh BO3yXa, BETPbl, OApOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOI0o
U OKUJKOTO TPEHHUS B TEXHHUKE, CTaTUYECKUE KOHCTPYKUMHM (KPOHIUTEHH, pemeéTyaThie
KOHCTPYKIMH), UCIIOJIb30BAHNE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOII, BOJOMET
U Jpyrue), ABUTaTelb BHYTPEHHErO CropaHus, napoBasi TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHJUIMOHEP, TEXHOJOTUU TOJYYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIE
HAaHOMATEepHaJloB, Y  HAHOTEXHOJOTMM,  DJEKTPOCTAaTHYECKas  3allMuTa,  3a3eMIJICHUE
ANIEKTPONIPUOOPOB, ra30pa3psIHbIE JaMIIbl, OIYIPOBOJHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KITIACC

Pasnen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmoeiicTBre MOCTOSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarsHuTHoe moJe.
Bekrop marauTHOM MHAYKIMK. [IpyHIUI Cyneprio3uuyu MarHUTHBIX 1oJiel. JINHMKM MarHUTHOM
WUHAYKLIHH.



MarauTtHoe nosie TpoBOJAHHUKA C TOKOM (IPSMOTO MPOBOJHHMKA, KATYIIKH U KPYroBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amriepa, e€ HalpaBJIeHUE U MOJYJIb.

Cuna Jlopenma, e€¢ HampaBlieHME W MOIYyJb. JIBM)KEHHE 3apsyKEHHOW YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnose. PaGora cuibl Jlopenna.

MaruutHoe nosje B Bemectse. DeppoMarHeTuku, napa- U AMaMarHeTUKH.

TexHudyeckne yCTpONCTBA U TEXHOJIOTUYECKHE MPOLIECCHl: MPUMEHEHHUE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpOABUraTeiab SkoOH, yCKOpUTENIU
AJIEMEHTAPHbIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN MHIYKIUUM MAarHUTHOTO TIOJISI IOJIOCOBOTO M IOJKOBOOOpPA3HOIO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMi MarHUTHOM HMHAYKUUU MOJSI JJIMHHOTO NPSIMOTO TPOBOJHHKA U
3aMKHYTOTO KOJIbLIEBOT'O ITPOBOIHUKA, KATYIIKA C TOKOM.

B3anmopelictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JericrBue cuiibl JIopeHila Ha HOHBI 3JIEKTPOJIUTA.

Habntonenue ABM>KEeHUS ITydKa JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHuun  gedcTBUS  AIEKTPOM3MEPHUTENBHOTO  MpuOOpa  MarHUTOAIEKTPUYECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomal, nPAKMUKym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTUKOB.

HccnenoBanue nelcTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU Ha OCHOBE M3MEpPEHUs CUIIbl AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKyuUs.

SIBneHue snexkTpoMarHUTHON MHAYKUUU. [ToTOk BekTopa MarHMUTHOM MHAYKUMU. DJIC
MHAYKLIMW. 3aKOH 3JeKTpOMarHUTHOM uHAyKuuu Papanes. BuxpeBoe snekrpuueckoe IMosie.
Toxu ®yko.

O/1C nHAyKIMK B IPOBOAHUKE, IBHKYIIEMCS] B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTE. Karymika HMHIYKTHBHOCTH B LENM IOCTOSIHHOIO TOKa. SIBineHue
camouHaykiuu. 3J{C caMOMHAYKLINH.

DHeprusi MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNeKTpOMarHuTHOE TOoJIe.

TexHudyeckue yCTpOWCTBAa M TEXHOJOTMYECKHE TMPOLECCHl: HHIYKLIMOHHAS IIeyb,
COJIGHOU/I, 3alIUTa OT IEKTPU3ALUHU TEJN MIPU IBUKEHUU B MAarHUTHOM I10J1€ 3EMJIH.

Hemoncmpayuu.

Habnronenue siBieHus JIEKTPOMAarHUTHOM WHIYKITHH.

Uccnenoanune 3aBucumoctu OJIC HHAYKIUU OT CKOPOCTH H3MEHEHHMS MarHUTHOIO
MIOTOKA.

IIpaBuiio Jlenna.

[Tanenue MmaruuTa B allOMMHHUEBOM (MeIHOM) TpyOe.

SIBiIeHNE CAaMOMHIYKIIUY.

Hccnenoanue 3asucumocty IJ]C caMOMHIYKIMK OT CKOPOCTU U3MEHEHMSI CUIIbI TOKA B
LEeMH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaul, npaKMUKym.

HccnenoBanue siBiI€HUS IEKTPOMArHUTHOW MHYKIIHH.

Omnpenenenre UHAYKLIUNA BUXPEBOIO MarHUTHOTO MOJIS.



HccnenoBanue siBJICHUS CaMOMHIYKIHH.

COopka MoIeNH IEKTPOMArHUTHOTO Te€HEpaTopa.

Paznea 5. KosieGaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOAHbBIE KOJICOAHUS.

lapmonnueckue  konebanusi. KuHemarmyeckoe U~ JUHAMHYECKOE  OIMCAHHE.
DHepreTuyeckoe OmnucaHue (3aKOH  COXpPAHEHUsT MEXaHU4eCKOW HsHepruu). BeiBox
JUHAMHYECKOTO ONHCAHHA TapMOHMYECKHUX KOJIeOaHMM U3 HX HSHEPreTMYecKoro u
KMHEMaTUYEeCKOTO OMUCaHUSI.

Amrutyna u ¢aza xkonedanuil. CBA3b aMIUTUTYIbI KOJCOaHUN MCXOTHOW BEITWYUHBI C
aMIUIUTYy1aMU KoJie0aHui e€ CKOPOCTU U YCKOPEHHUS.

Ilepponq wm dacrota koneOanmii. Ilepuon  Manblx  CBOOOMHBIX — KOJeOaHHi
MaTeMaTH4ecKoro MastHuka. Ileproa cBoOOJHBIX KOJIEOAHUN MTPYKMHHOTO MasTHUKA.

[lonsiTe o 3aryxatouux KkojeOaHusX. BbiHykaeHHble KosiebaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiausiHue 3aTyxaHus Ha BUJ pe30HAHCHOU KpUBOMl. ABTOKOJIE0aHUSI.

TexHuyeckne ycTpoWCTBa U TEXHOJOTHYECKHE IPOLIECChl: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNbHOr0 JBUKEHHUSL.

Haburoienne He3aBUCHMOCTH MEpUO/ia MaJIbIX Kosle0aHHi rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KoyiebaHuil ¥ 3aBUCUMOCTHU IIEpHOAa CBOOOHBIX KOJIeOaHU
OT CONPOTHBIICHUS.

HccnenoBanue konebGaHWW Ipy3a Ha MAcCHUBHOM MpYXHHE C 1LEJIbl0 (GOPMHUPOBAHUS
IIpe/ICTaBICHUH 00 UiealbHON MOJIENN MIPYKUHHOT'O MassTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU IpU KojeOaHUAX Ipy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHUMN.

HaGnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, npaKmuKym.

W3mepenune nepuoa cBOOOIHBIX KOJIEOaHUI HUTSHOTO M MPYKWUHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB JBUKEHUS Teja B X0/1€ KoyieOaHUI Ha yIIpyrom mojBece.

W3yueHue NBUKEHHSI HUTSHOTO MasiTHHUKA.

[Ipeo6pa3oBaHue SHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOUINX KOJICOaHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexmpomazHumuole K01e0aHuUs.

Konebarenbubiit KoHTYp. CBOOOAHBIE AJIEKTPOMAarHWTHBIE KOJIEOAHHS B HI€ATbHOM
kojeOarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsja KOHIEHcAToOpa ¢
aMIUIUTYI0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUs YHEPTUH B HJICAITHHOM KOJIeOAaTeIIbHOM KOHTYpE.

3aTyxalollue JJIEKTPOMAarHuTHblE KoJieOaHus. BbIHYXIEHHbIE AJIEKTPOMAarHUTHBIE
KoJe0aHusl.

[lepemenHbIil TOK. MOIIHOCTh NEPEMEHHOrO0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HalpsHKEHUS IPU pa3IudyHoN (GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT
BpEMEHHU.

CuHycouabHbIN IepeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa HHAYKTUBHOCTH
B LIENIM CHHYCOMAAJIBHOIO MIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNPsLKEHMIA.

Wneanpueplil Tpanchopmatop. [IponsBoacTBo, nepenaya U NOTpedICHUE 3IEKTPUUECKON
SHEPIruHu.

DKOJIOTHYECKHE PUCKH MPU MPOU3BOJICTBE 3JEKTpodHepruu. KynbTypa Mcnoib30BaHus
AJIEKTPOIHEPTUU B IOBCEIHEBHOM JKHU3HHU.



TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: ANEKTPUYECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Hemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHNUS.

3aBHUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHNN OT MUHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcmorpaMmbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

BoinykaeHHbIEe CHHYCOUIabHbIE KOJIeOaHusl.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIEMH IEPEMEHHOI0 TOKa.

Pe3onanc mpu nocnenoBaTenbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU UHIAYKTUBHOCTH U
KOHJIEHCaTopa.

VYeTpoicTBO M MPUHIKI IeHCTBUS TpaHchopmaTopa.

Monenb IMHUYU 3JIEKTPOIEepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npaKMUKyMm.

Nzyuenue Tpanchopmartopa.

HccnenoBanue nepeMeHHOI0 TOKa Yepe3 MOCiIeI0BaTeIbHO COSMHEHHBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

Habmronenue 31eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNIHbLE 60JIHDL.

MexaHnnyeckue BOJIHBI, YCIOBHUSI UX pachpocTpaHeHus. Ilomepeunble M MpoJ0JIbHBIE
BOJHBI. Ileproa, ckopocTh pacnpocTpaHeHusl U JyIMHA BOJIHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJIoMIIeHUE, UHTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. ' poMKOCTB 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsA3HEHHE OKPYKAIOLIEH CPEBI.

DNEeKTPOMarHUTHBIE BOJHBL. Y CIOBUS M3JIY4€HHUs JIEKTPOMArHUTHBIX BOJIH. B3anMmuas
OpHUEHTAIMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPaXEHHE, MPEJIOMJICHHE, IOJSIpU3aLys,
uHTEephepeHIys 1 Au(paKIus.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHe 3JIEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHIHAIIBI paguoCBs3U U TeneBuAcHUA. Paguomokanus.

DNEeKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOUIEH CPE/Ibl.

TexHuyeckre yCTpONCTBA U MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
pamap, paguMoOnpuUEéMHHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBUY-meus, ynbpTpa3sByKoBas
JIMAarHOCTHKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacpoOCTpaHEHUE MOTIEPEUHBIX U TIPOJIOJIBHBIX BOJIH.

KoneOmromeecs T€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJeOaHui.

Habmronenue oTpaxkeHus U IpeJoMIeHUSI MEXaHUUYECKUX BOJIH.

Habnronenue narepdepeHunu u Tudpakiini MEXaHHIECKUX BOJIH.

AKyCTUYECKHUI pe30HaHC.

CpoiicTBa ynbTpa3ByKa U €ro MpUMEHEHHUE.

HabmroneHue cBsi3u I'POMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIMTYJOM M 4YacTOTOU
KOJIeOaHUH.

UccnenoBanne CBOWCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTPaXXEHUE, MPEIIOMIICHHE,
noJsipusanys, 1udpakuus, HHTepQepeHIns.

OO6HnapyxeHue nH(HPaKPaCHOTO U YIbTPa(hUOIECTOBOTO H3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomaul, nPAKMUKyM.



N3yuenne napameTpoB 3BYKOBOW BOJIHBI.

N3yueHune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeliHOE pacnupoCTpaHEeHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera. ToueuHbIin
UCTOYHUK CBETA.

Otpaxenune cBera. 3aKoHbl OTpaxkeHUs cBera. [locTpoeHune M300pakeHUN B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHUS CBeTa. AOCOJIOTHBIA IOKa3aTeNb
npenomiieHus. OTHOCHUTENbHBIN MOKa3aTenb mnpeiaomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOIIEHHUE JUIMH BOJH IPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4Yepe3 I'paHully pasjena
JBYX ONTUYECKUX CPE/I.

Xon nyueii B npusme. ucnepcus ceeta. CioxHblii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroJl OJHOTO BHYTPEHHETO OTPaKEHHUS.

Cobupatonine u pacceuBaromue JIUH3bl. ToHkas nuH3a. DOKYyCHOE pACCTOSIHHE U
ONTHUYECKas cuja TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSIHUSI TOHKOM cepuyeckoit
JIMH3bI OT €€ FT€OMETPUM U OTHOCUTENILHOTO IOKa3aTess NpeJoMIIeHuUsI.

@opMyIta TOHKOM JINH3BL. Y BEIMYEHHE, 1aBAEMOE JIMH30M.

Xoa ayda, MpOWIEIUIEro JIMH3Y O] MPOU3BOJBHBIM YIJIOM K €€ TJIABHOW ONTUYECKOU
ocu. IlocTpoeHne nM300pakeHUN TOYKM U OTpe3Ka MPsIMOM B COOMPAIOLIUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpemaromias cnocoOHoCTh. ['11a3 Kak onTuyeckas cucremMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas onrtuka. Watepdepenunst cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOMIOJIEHUS] MAaKCUMYMOB M MUHUMYMOB B UHTEpPPEPEHLMOHHON KapTWHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IpuMepsh! kitaccnyecknx HHTEPPEPEHIITUOHHBIX CXEM.

Hudpakmus  cBera. JudpakmuonHas pemérka. YciaoBue HaOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIpH MaIECHUU MOHOXPOMAaTHYECKOT0 CBETA Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBa M TEXHOJOTMUYECKHE IPOLECCHhl: OYKH, JIyNa, MEepPHUCKOT,
¢doroammapar, MUKPOCKOI, INPOEKIMNOHHBIA ammapar, MPOCBETICHWE ONTHKH, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHbBI OTPaKEHHUSI CBETA.

HccnenoBanue npenoMieHusl CBETA.

HabmroneHue nojgHoro BHyTpeHHEro oTpaxkeHus. Mozienb cBeToBoA.

HccnenoBanue xoJa CBETOBBIX IYYKOB Yepe3 IUIOCKONApaUIEAbHYIO IUIACTUHY U
IpU3MY.

HccnenoBanue cBOWCTB U300pakKeHU B JTMH3AX.

Mopenn MEUKpPOCKOIIA, TEJIECKOTIA.

Habnronenue naTepdepeHunu cera.

Haburo1eHue 11BeTOB TOHKUX IJIEHOK.

Ha6mronenue audpaxuuu cera.

W3zyuenne nudpakimOHHON PEIIETKH.

Habmonenue nudpakiumoHHOro CriekTpa.

HabGnronenue aucnepcuu cBeTa.

Habmronenue nossipusaluu cBeTa.

[IpumeHeHue noysipouI0B 11 U3yUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaul, npaKmMuKym.

N3mepenue nokasaress NpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO paccTOSIHUS OT BeLecTBa (Ha MPUMEPE KUIAKUX
JIUH3).



N3mepenne poKyCcHOTO pacCTOSHHS PACCEUBAIOIINX JIUH3.

[Tonyuenue n306paxkeHus B CUCTEME U3 IUNIOCKOTO 3epKajla U JINH3HI.

[Tonyuenue n300paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TenecCKOMUYECKUX CUCTEM.

Hab6mronenue qudpakiuu, naTepdepeHny U moJIsIpru3aliiy CBeTa.

N3ydeHune nonspuzanuu cBeTa, OTpaXEHHOTO OT MOBEPXHOCTH JUAJICKTPHKA.

N3yuenne unTepdepeHIium J1a3epHOTo U3IyUYEHUS Ha ABYX LIENSX.

Ha6nronenue aucnepcun.

HaGnronenue u uccnenoBanne nu(pakimOHHOTO CIIEKTPA.

N3MmepeHne 1JinHbI CBETOBOW BOJIHBI.

[Tonyuenue crniekTpa U3Iy4eHUs] CBETOIMO0/1a IPU MOMOLIYU TU(DPAKIUOHHON PEIIETKY.

Pazgen 6. OcHOBBI cielIHAJIBLHOM TEOPUH OTHOCUTEJIbHOCTH.

['paHuubl NPUMEHUMOCTH KJIACCHYECKOW MexaHUKHU. [locTynaTel crnenuaibHOW TEOpUH
OTHOCUTEJILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBan. llpeoOpazoBanus Jlopenna. VYciosue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHE BPEMEHH M COKpallleHHe
JUIAHBI.

DHeprus v UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl € SHEPTHEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

TexHudyeckre ycTpoWCTBa M TEXHOJIOTMUECKHE MPOLECCHI: CIYTHUKOBbIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

VY4eHn4yeckuil SKCIIEpUMEHT, J1abopaTOpHbIE PaOOTHI, IPAKTUKYM.

Omnpenenenne UMIyJabca U YHEPTUM PEISITUBUCTCKUX YacTHll (Mo (oTorpadusM TpekoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601no060ii oyanusm.

PaBHOBecHOE TeIIOBOE W3MydeHHE (M3JIydeHHE aOCOTIOTHO 4YEPHOTO Tema). 3aKoH
cmemenus: Buna. ['mnoresa I1nanka o kBaHTax.

@®oToHBI. DHEPrUsd U UMIYIbC (POTOHA.

®otordpdext. OnbiTer A. I'. Cronerosa. 3akoHsl poTorddexra. YpaBHeHHe DWHIITEHHA
st poroaddexrra. «KpacHas rpanua» Gporodddexra.

[laBnenue cBera (B YacCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO MOTJIOLIAIOIIYI0 U
a0COTFOTHO OTpaXkaromIyro moBepxHocTh). OmbiTe [1. H. JIebenera.

BonHoBeIE cBoMcTBa yacTul. Bosabl ne bpouns. [{nuna BonHbl e bpoiis U pa3mepsl
objmacTu  JoKanu3alMM  JBWXKyHeiics 4dactuubl. KopnyckynsipHO-BOJHOBOW — Tyaiau3M.
Judpakiys 31eKTpOHOB Ha KpUCTaJIIax.

Cnemmduka w3mepeHuit B Mukpomupe. COOTHOUIEHHS  HEOMpeAeIEHHOCTEH
['eitzendepra.

TexHHUECKHe yCTPOHCTBA M TEXHOJOTHUECKHE MPOIECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
dboTonaTUMK, TYHHETBHBI MUKPOCKOII, COJTHEYHAst OaTapesi, CBETOAHO/I.

Hemoncmpayuu.

®oTo3(PPeKT Ha YCTAaHOBKE C LIMHKOBOH IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO (OTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIIEHHUS OJIYITPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauos.

Conneunas OaTapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

Hccnenoanue gporopesucropa.

W3mepenue noctosiHHOH [1nanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMOJ OT HAMPSKEHMUS.

Tema 2. @usuka amoma.



OMnBITHI IO UCCIIEIOBAHUIO CTpOeHUs aroma. [lnanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. U3nydyenue u morjouieHne (GOTOHOB MpHU MEPEXOJE aToMa C OJHOTO
YPOBHS DHEPTUU Ha APYTOM.

Buner ciekrpoB. CiekTp ypoBHEH 3HEPIUH aToMa BOJOPOa.

CrioHTaHHOE U BEIHYXACHHOE H3TydeHue cBerta. Jlazep.

Texnuueckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCHI: CHEKTPAJbHBIM aHaIu3
(ctiekTpockom), Ja3ep, KBAHTOBbIM KOMITBIOTED.

Hemoncmpayuu.

Mogens ombiTa Pezepdopra.

Habnronenue nuHelyaTsIx ClIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YaCTHUL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4YECHHUS.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomeol, nPAKmMuKym.

Halnronenue nuHEH4aTOro CriekTpa.

HccnenoBanue ciekTpa pa3peKeHHOI0 aTOMapHOr0 BOAOPOa U U3MEPEHHE TTOCTOSIHHON
PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa I'eiizenbepra—MBanenko. 3apsa siapa. MaccoBoe 4ucio sijapa.
N3otomsl.

PannoaxtuBHOCTE. Anb(a-pacnaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIyYEHHeE.

3aKkOoH paJMOaKTUBHOIO pacnajaa. PaavoakTuBHble H30TONBI B mpupoge. CpoiicTBa
MOHU3UPYIOLIETO U3TydeHUs. BinsHue paIuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢dbon uznyuenus. [lozumerpus.

DOHeprus cBs3U HyKJIOHOB B sifipe. SnepHble cuibl. Jledekt Maccel siipa.

SAnepuble peakuuu. Jlenenue u cuHTe3 sAep. SnepHele peaxTophl. IIpobiemsr
VIOPaBIsSEMOT0 TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCMeKThl pa3BUTUS  SJIEPHOU
SHEPreTHKH.

MeTo1bl perucTpaluy U UCCAEA0BAHMS AIIEMEHTAPHbBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOECUCTBUS. baproHbl, Me30HbI U JienToHbl. [IpeacraBienue o
CrannapTtHoit Mmonenu. KBapk-ritooHHas MOJIEIb apOHOB.

®dusuka 3a npeaenamu CtannapTHoi mojenu. TEMHast MaTepust U TEMHasE SHEPTUsl.

EnuHCTBO (hM3HYecKoit KapTHHBI MHpA.

TexHu4yeckue yCTpoHCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: JO3UMETp, Kamepa Buibcona,
SJIEPHBI  pEakTop, TEPMOSIEPHbIM peakTop, aToMHas OoM0a, MarHUTHO-pE30HAHCHAas
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOIO (JOHA € UCIOJIB30BaHUEM J03UMETpA.

W3yuenne noriomenus 0eTa-4acTul] aTlOMIHHEM.

Paznes 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPU3HKH.

Oranel pa3BuTHs acTpoHomuM. [lpukinagHoe u  MHPOBO33pPEHUECKOE 3HAYCHHE
actpoHoMHH. [IpuMeHUMOCTh 3aKOHOB (U3UKKU Uil OOBSCHEHHS MPUPOJBI KOCMHYECKHX
00BEKTOB.

Metoapl acTpoHOMHYECKHX uccienoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
panmoTenecKoIsl, BHeaTMOCc(hepHast aCTPOHOMHS.

Bun 3B€31H0r0 Heba. Co3Be3ausl, spKue 3BE3/bl, IIAHETHI, UX BUJUMOE JBHKEHHUE.

ConneuHas cucrema.

Comnnne. Conneunast akTuBHOCTh. McTounuk sHepruu CosHIla U 3BE3/1.

3BE31bI, MX OCHOBHBIE XapakTEpUCTUKU. JluarpaMma «CHEKTpaJbHBI Kilacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM MOCIIEI0BATEILHOCTU. 3aBUCUMOCTb «MAcCa — CBETUMOCTbY JUIS



3BE3]] TIVIABHOM  MOCieNoBaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE3a. CoBpeMeHHbIE
MIPE/ICTaBICHUS O IPOUCXOXKIEHUH U 3BoToluK CoJHIIa ¥ 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mneunsii [lyte — Hama [Mamaktuka. Ilomoskenne u nBmwkenue ConHna B [anmakTuke.
Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHbIE ABIPHI B siApaX rajlaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa0O06ma. PazOeranue ramaktuk. Teopus
Bonbiioro B3peiBa. PennkToBoe uzinydyeHue.

Maciurabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HabGmonenuss 3BE€3aHOro Heba HEBOOPYKEHHBIM TIJ1a30M € KCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPWJIOKEHUM [UIsl ONpEJesIeHUsl TIOJIOKEHUS HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/1usi CeBEepHOIo Moylapus U spKue 3BE3/bl.

Habmtonenus B Teneckon JIyHbl, I1aHET, TYMAHHOCTEN U 3BE3HBIX CKOIUJICHH.

Du3uyecKHil MPAKTUKYM.

CnocoObl  u3MepeHuss (U3NYECKUX BEIMYMH C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U
OTHOCUTEJIbHbIE  TOTPEHIHOCTH  MU3MEpeHUd  ¢uznyeckux BeauuuH. OLeHKa TIpaHull
MIOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUN, MCCICIOBAHUM 3aBUCUMOCTEH (DU3MIECKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX T'MIOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYeCKUH IKCTIEPUMEHT, TA00PaTOPHBIE PAOOTHI, MPAKTUKYM)).

O0o0maroniee NnoBTOpPeHUeE.

O6oOmmenne © cuUCTeMaTu3alusl COJEpKaHWs  pa3AesioB  Kypca «MexaHukay,
«MonekynsipHas (uU3MKa U TEPMOAUHAMHUKa», «DIeKTpoauHamukay, «KoneOaHus U BOJHBIY,
«OCHOBBI CIIEIMAIBHOW TEOPUHM OTHOCHUTEIBbHOCTHY», «KBaHTOBas Qusukay, «IIeMEHTHI
ACTPOHOMHUH U aCTPOPUIUKIY.

Ponb ¢usnkum W acTpOHOMHH B JKOHOMHYECKOH, TEXHOJOTHYECKOW, COIHAILHON W
THYECKOU cdepax IesATeTHbHOCTH 4YelOBeKa, pOJib M MeCTO (M3MKM W acTpOHOMHH B
COBPEMEHHOM HAy4YHOW KapTHHE MHpaA, 3HAYECHHUE OIMCATEIIBHOW, CHCTEMAaTH3UPYIOLIEH,
OOBSACHUTENBHON M IPOrHOCTUYECKON (PyHKIMI (PU3NUECKON TeopuH, poiib (PU3NUECKON Teopun
B (POPMHUPOBAHHUH TMPEJCTABICHUN 0 (U3MUECKON KapTHHE MHPA, MECTO (U3MUECKON KapTHHBI
MUpa B 0011[EM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABJICHUIN O IPUPOJE.

Me:xnpenameTHbie CBSI3H.

N3yuenne xkypca ¢pusuku yrinyOon€HHOro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ y4ETOM
COJIEPKATEINBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemmnbole NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3HAHUA:
SBJICHWE, HAYYHBIM (akT, TUmoTe3a, (pu3nueckas BENUYMHA, 3aKOH, TEOpHs, HaOJIIOIEHUE,
AKCHEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHbIE
npuOopsbl, UppoBas 1abopaTopusl.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUNU. TpUroHOMeTpruecKue (PyHKIIMU: CUHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BeKTopbl M HX
IIPOEKIIMM HAa OCHU KOOpJHUHAT, CJIOKEHHE BEKTOpOB. [Ipou3BoaHbIE 3/IeMEHTapHBIX (YHKLHM.
[Ipu3Haku Mo100Us TPEYroJbHUKOB, ONIPEIEICHHE MJIOUIAIN IIIIOCKUX GUryp u o0béma Tell.

buonozua: snextpuyeckue SBIECHUA B JKMBOW IpUpOJE, KojeOaTelbHbIE JBUKEHUS B
KUBOM  IMpUpPOJAE,  DKOJOTMYECKUE  PUCKU  MpPU  TPOU3BOJACTBE  BJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpPY)KAoLleld Cpelpl, YJIbTpa3ByKOBas [IUAarHOCTHKa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: cTpoeHue aTOMOB M MOJIEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOH PEIIETKH, CIIEKTPAJIbHBIN aHaIu3.



TI'eozpaghua: marHuTHBIE TTONIOCA 3E€MITH, 3aJIEKH MAarHUTHBIX Py, (poTOoChEMKA 3eMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozus: MIpUMEHEHHE MOCTOSTHHBIX MarHUTOB, AJIEKTPOMArHUTOB,
ANIEKTPOABHUTATENb SIKOOHM, TEeHepaTop MEpPEeMEHHOr0 TOKa, HWHAYKIMOHHAS Te4Yb, JIMHUH
AIIEKTpOTIepeiad, dIEKTPOJABUTATENb, Paaap, PaAHONpPUEMHIK, TEJICBU30p, aHTEHHA, TenedoH,
CBUY-neub, ynabTpa3ByKOBas IHAarHOCTUKA B TEXHMKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAas
OIITHKA, COJIHCYHAas 6aTape$1, CITYTHUKOBBIC HpI/IéMHI/IKI/I, AacpHas SHEPreTuKa U 5KOJIOrM4CCKUEC
ACIIEKThI €€ pa3BUTUA.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMSA [TPOT'PAMMBI 110 ®U3MKE HA
YPOBHE CPEJHEI'O OBIIET'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIbTATbHI

JInuHOCTHBIE pPe3yabTaThl OCBOEHUS yueOHOTro npeamera «Pu3nka» J0HKHBI OTpaXKarhb
TFOTOBHOCTb U CIIOCOOHOCTH OOy4aroIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEU
MO3ULMENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpUEHTAlUid, MO3UTUBHBIX BHYTPEHHUX
yOexXJeHU, COOTBETCTBYIOIIMX TPAaJULIHUOHHBIM LIEHHOCTSIM POCCHUIICKOTO  OOlIecTBa,
paciiipeHue KU3HEHHOTO OIbITa M ONBITA JESITEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN €ATEIbHOCTH, B TOM YHUCJIE B YAaCTH:

rpakIaHCKOr0 BOCIIMTAHMSA:

o c(OPMUPOBAHHOCTh TPAXJAAHCKON IMO3ULUK OO0YYaroIlerocss Kak aKTHUBHOIO H
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 00OIIECTBA;

° NPUHIATHE  TPAAUIMOHHBIX  OOIIEYETOBEUECKUX  TI'YMAaHUCTHUECKUX U
JNEMOKPATHYECKUX LIECHHOCTEW;

° TFOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B HMHTEPECAX TIPa)xJTaHCKOTO
o01iecTBa, yuacTBOBaTh B CAMOYIPaBJICHUU B 00pa30BaTEIbHON OpraHU3aliy;

o YMEHHE B3aUMOJICUCTBOBATh C COLMAIBLHBIMU MHCTUTYTaMU B COOTBETCTBUU C HUX
(GYHKIUSAMHE 1 HA3HAYECHUEM;

. TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKON NEATEIbHOCTH.

NATPUHOTHYECKOI0 BOCIIUTAHUSA:

o c(OpMHUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UIACHTUYHOCTH, TaTPUOTU3MA;

o LIEHHOCTHOE OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHKECHHIM

poccuiicKuX y4EHBIX B 001acTh (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIINTAHMA:

o c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHUS;

o CIIOCOOHOCTh OLIEHMBATh CHUTYallUI0 W TMPUHHUMATh OCO3HAHHBIE PpELICHMUS,
OPUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B AESITEIbHOCTU
Y4EHOT 0;

o OCO3HAHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOWYMBOIO OYIyILIETrO.
3CTeTHYEeCKOI0 BOCIIMTAHMSA:
o ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYash ACTETUKY HAy4yHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOM HayKe.

TPY/A0BOI0 BOCIIUTAHMSA:

. MHTEpPEC K pa3audHbIM cdepaM npo(ecCHOHAIbHONW EATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccruu U peanr30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIIaHbL;

o TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHHIO B OOJACTH
(GU3MKK Ha IPOTSHKEHUH BCEH KU3HU.



IKOJIOTMYECKOT0 BOCTIUTAHUS:

o chOpMUPOBAHHOCTh  JKOJOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIHHOTO
XapakTepa SKOJOTHUECKUX MPooIIeM;

o IJTAHUPOBAHUE W OCYIIECTBIICHUE NIEUCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS 1EJIEN YCTOMYUBOTO PAa3BUTHS YEJIIOBEYECTBA;

o paCIIUpEHHUE OMbITA JEATEIHHOCTH KOJOTHYECKOW HANpPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUHU TI0 (PU3UKE.

HEHHOCTH HAYYHOT'0 MO3HAHUS:

o cOpPMHUPOBAHHOCTh ~ MHPOBO33PEHUS,  COOTBETCTBYIOILETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;
o OCO3HAHHUE IIEHHOCTH HAYYHOU NEATEIbHOCTH, TOTOBHOCThH B TIPOLIECCE M3YICHUS

(GU3MKN OCYIIECTBIIATh MPOEKTHYIO U HUCCIIENOBATEIbCKYIO JIEATEIbHOCTh UHIUBHUYaIbHO U B
rpymIe.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEpPCAJIIbHBIE y‘-leﬁl—lble JecTBUA
ba3oBble Jornvyeckue AecTBUSA:

o CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBaTh MPOOIEMyY, pacCMaTpuBaTh
€€ BCECTOPOHHE;

o ONpeAesATh LENu JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUHU HX
JOCTUKECHHUS;

. BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B paccCMaTPUBAEMbIX (PU3NYECKUX
SIBJICHUSX;

o pa3pabaTeiBaTh IUIAH peElIeHUs MpoOJeMbl € Y4ETOM aHajdu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMaTEPUAJIbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHUBBI B J€STEIBHOCTb, OLIEHWBAaTh COOTBETCTBUE PE3YIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEACTBUM 1€ TEIbHOCTH;

o KOOPJIMHUPOBATH U BBHINOJHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

o pa3BUBaTh KPEaTUBHOE MBIIIIEHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ucciienoBareibCKue 1eCTBHA:

o BJIAJETh HAyYHOM TEPMHHOJOTHEH, KIIOYEBBIMH MOHATHSAMH W METOJaMU
¢bu3nueckoi HayKu;

o BJIa/IETh HaBbIKAMU Y4e€OHO-HCCJIEI0BATENbCKOW M IMPOEKTHOM JEATENbHOCTH B

obnactT (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
perreHus 3a1a4 (U3HYECKOTro COJIePKAHMUS, MPUMEHEHUIO PA3IMYHBIX METOIOB MO3HAHUS;

J BIAQJIETh BHUJAMHU JICATEIBHOCTH II0 TIOJIyYEHHIO HOBOTO 3HAHHS, €ro
WHTEpIpETAINH, TPeoOpa3oBaHUIO W TMPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX CUTYallUsiX, B TOM
qHCclie IPU CO3JaHUH Y4E€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

J BBISIBJIATh  TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaIM3MPOBAaTh  3aj1ady,
BBIJIBUTATh THIIOTE3Y €€ pEIICHUs, HaXOJUTh apryMEHTBHl Ui JIOKa3aTelIbCTBA CBOUX
YTBEP)KJICHHI, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

® AHAJIM3UPOBATH ITOJYYCHHBIC B XOAC PCHICHUA 3aaa4yu pE3yJIbTaTbl, KPUTUICCKU
OLCHUBATb UX JOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHEC B HOBBIX YCIIOBUAX]
. CTaBUTh ®  (OPMYJIUpPOBaTH COOCTBEHHBIE 3aJaud B  00pa30BaTENbHOM

NEeSITEIbHOCTH, B TOM YUCIIE IPU U3YYEHUH (PU3UKU;
o JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIMN OIIBIT;



o YyMEThb MEPEHOCUTh 3HAHWA MO (u3MKe B  MPAKTUYECKyI0  00JacTb
KU3HEACITEIBHOCTH;

° YMETbh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MTPEJIMETHBIX 00JIacTel;

o BBIJIBUT'aTb HOBBIC UJICHU, IIpEAJIaraTb OPUrHHAJIbHBIC ITOAXOAbl U PCIICHUA

o CTaBUTH HpO6J’I€MBI " 3aJla4u, JOMYCKAOIME aJIbTCPHATUBHBIC PCIICHU .

Pab6ora ¢ undopmanmueii:

° BJIQJICTh HaBBIKAMU IMOJIydeHHUs HHpopManuu (U3UYECKOro coAepKaHUs U3

HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIECTBIATh IOUCK, aHAIIN3, CUCTEMATH3ALUI0 U
MHTEPIpEeTaio HHPOPMAIUU Pa3INYHbIX BUIOB U (POPM MpecTaBIeHuUs;

J OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

J HCII0JIb30BATh CPEICTBA HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHM3allMOHHBIX 3a1a4 C COOJIIOIEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHms], MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMALIIOHHONW 0€30MacHOCTH;

J CO3/1aBaTh TEKCTHI (PU3MYECKOIr0 COAEPKAHMS B PAa3IUYHBIX (opMarax ¢ y4€ToM
Ha3HayeHus: HHQopMalM¥ U LEJIeBOW ayAMTOpPUM, BbIOMpas ONTHUMalbHYIO (opmy
MIPE/ICTaBICHUS U BU3yaIU3aliu.

KomMmyHukaTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

J OCYIIECTBIISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JeSTEIHHOCTH;

J pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllUH U CMATYaTh KOH(DIMKTHL;

J pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB;

J MOHMMAaTh W HCHOJB30BATh NPEUMYIIECTBA KOMAHJIHOW W WHIMBHIyaTbHON
paboThl;

J BBIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHHA € Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO YJICHA KOJJICKTHBA;

J OPUHAMATh M€ COBMECTHOM  JIESITEIBHOCTH,  OpPraHM30BBIBATH U

KOOPJIUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH ACHCTBHI, paclpeaeisiTh
poJiK ¢ Y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

J OLICHMBATh KAYeCTBO CBOETrO BKJAJa M KaXJIOT0 yYaCTHUKAa KOMAaHJbl B OOIIMI
pe3yabTaT no pazpaboTaHHBIM KPUTEPHUSIM;

o npeaiaraTb HOBBIE IMPOEKThl, OIEHUBATh UJAEH C T[O3ULIMU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUMMOCTH;

J OCYILIECTBJISATh MO3UTUBHOE CTPATErHUECKOE MOBEJIEHUE B Pa3INYHbIX CUTYAIHX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHMBepcaJlbHbIe YUeOHbIe JelicTBUS

Camoopranu3anus:

J CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIbHYIO JESITEIbHOCTh B o00JacTu
(U3HUKHN ¥ aCTPOHOMMH, BBISBIATH POOJIEMBI, CTABUTh U (GOPMYJINPOBATh COOCTBEHHBIE 3a4a4H;

J CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIIeHUs Pacu€THBIX U KaueCTBEHHBIX 3ajad,
IUTAaH BBINOJHEHUS] TPAKTUYECKOW padOThl C y4ETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTEHUM;

. JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

J pacImpsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHHIA;

o JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMEeHTHpPOBaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a PCIICHHC;

J OIICHUBATH MMPUOOPETEHHBINA OTIBIT;

o crocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBIICHUIO SPYIULIMHM B 00acTu (PU3UKH,

IIOCTOSIHHO TOBBIIIATE CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHD.



CﬁMOKOHTpOJ’Ib, IMOLMOHAJILHBLIA HHTEJJIEKT:

o NaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

o BJIaJIETh HaBBbIKAMM TMO3HABATEIbHOW peQIeKCHH KaK OCO3HAHHUS COBEpLIAEMbBIX
JNEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

o UCIIOJIb30BaTh MPUEMBI peQIieKCUM Ul OLEHKU CUTYyallld, BbIOOpa BEPHOTO
penienus;

o YMETh OLIEHWBAaThb PHUCKM M CBOEBPEMEHHO IIPUHMMATH PEIIEHUS MO0 UX
CHIKEHHIO;

. IIPUHUMATh MOTHBBI M apPryMEHThl JpPYrMX [pPH AaHaJIU3€ pPe3yJIbTaTOB
NEeATENbHOCTH;

o MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U JIOCTOUHCTBA;

. IIPUHUMATh MOTHBBI M aApPryMEHThl JpPYrUX T[pPH aHaJIU3€ pe3yJIbTATOB
NEeATENBHOCTH;

o MIPU3HAaBaTh CBOE MPaBO U MPABO JAPYTrUX HA OMIMOKH.

B mpouecce noCTHKEHUSI JTMYHOCTHBIX PE3Yy/lbTaTOB OCBOEHUS IPOrpamMMbl Mo (usmke
JUIsL  ypOBHS CcpemHero oOmero oOpa3oBaHus Yy OOYYaloIMXCS COBEPIICHCTBYETCS
SMOLIMOHAIbHBINA UHTEJUIEKT, IIPEAIoIaralouni copMiupoBaHHOCTD:

J CaMOCO3HaHMs, BKJIOYAIOMIETO CIHOCOOHOCTh TIOHMUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJETh HAINpPaBJICHUS pPAa3BUTHS COOCTBEHHOM SMOIMOHAIBHOU cdepbl, ObITh
YBEPEHHBIM B ce0e;

J CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTHh AaJalTHPOBATHCS K SMOIMOHAIBHBIM
HU3MCHCHUSAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBLITBIM HOBOMY;

® BHYTpeHHGfI MOTHBAIINH, BKJ'II-O‘-IaIOHIGI\/’I CTPEMJIICHUEC K JOCTWXKXCHHIO LECJIU H
yCrexy, ONTUMU3M, MHUOUATUBHOCTh, YMCHHUC HGﬁCTBOBaTB, ncxoas U3 CBOHUX BOSMOX(HOCTeﬁ;
L4 OMIIaTHUH, BKJ'IIO‘-I&IOHIGI)T CIIOCOOHOCTh IOHHUMAaTh OMOIMOHAJIbHOE€ COCTOSHHEC

JpYTruX, YYUTHIBaTh €ro IpPH OCYLIECTBICHUM OOIEHUs, CIHOCOOHOCTh K COUYYBCTBHIO U
CONEPEKUBAHUIO;

o COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTH BBICTPAauMBaTh OTHOIIEHHUS C
JOPYTUMU JTHOAbMH, 3a00TUTHCS, MIPOSBIISATH HHTEPEC U pa3periaTh KOH(QIUKTHL

I[NPEAMETHBIE PE3VJIbTATHI

K xonmy obyuenuss B 10 knacce mpeaMETHBIE PE3YNbTaThl Ha YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMHUPOBAHHOCTD Y OOyUAIOLIUXCS YMEHH:

o MOHUMAaTh pojib (PU3UKH B KOHOMHUYECKOW, TEXHOJIOTMYECKOM, 3KOJIOrMUECcKOH,
COLIMANIBHOM M D3THYECKON cdepax MAeSITENTbHOCTH dYeNloBeKa, pojlb MU MeCTOo (U3MKU B
COBPEMEHHOM HAy4HOW KapTHHE MHpaA, 3HAYECHHE OIMCATEIbHOW, CHCTEMAaTH3UPYIOILIEH,
OOBSCHUTENBHOM M MPOrHOCTUYECKOM (YHKIUN (U3MUECKOM TEOpUHM — MEXaHHKH,
MOJIEKYJISIPHOM (U3UKM M TEPMOJMHAMUKH, pPOJib (U3MYECKOH Teopud B (OPMUPOBAHUU
MIPEJICTaBICHUM O PU3NYECKON KapTUHE MUPA;

o pasnuyarh ycIOBUS HPUMEHMMOCTH Mojened (U3NYECKUX Tel U IPOILEeCcCOB
(sIBJICHMIA): MHEpIMATBHAS CUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEJNO, MaTepHalIbHAS TOYKA,
PaBHOYCKOPEHHOE JIBIDKEHHME, CBOOOJHOE TaJeHHue, aOCOJIOTHO yrpyras aedopmarus,
a0COJIIOTHO yIpyroe W aOCONIOTHO HEYNPYroe CTOJIKHOBEHHWS, MOJAETH Tra3a, XUAKOCTH H
TBEPAOro (KpUCTAJUIMYECKOIrO) Tejla, UJealbHbIi ra3, TOYEYHBIH 3apsii, OJHOPOIHOE
ANEKTPUUECKOE T10JIE;



o pasnuyarh ycnoBus (TpaHHIIbI, 007acTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAaTh BceoOUNi xapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

o aHAJIM3UPOBATh U OOBICHATH MEXaHMYECKUE MPOLECCHl M SBJIEHUS, HCIOJb3YS
OCHOBHBIE TMOJIO)KEHHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHXKEHUS,
(GbopMyJibl KHHEMATUKH PaBHOYCKOPEHHOTO JIBIKEHUS, IpeoOpazoBanus ['anumues s CKOpocTu
U IepemMenieHus, 3akoHbl HproTOHA, IPUHIMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOIO
TATOTEHHUS, 3aKOHbI COXPAaHEHUS UMITYJIbCa M MEXaHWYECKOH 3HEpPruu, CBs3b pabOTHI CUIIBI C
U3MEHEHHEM MEXaHWYEeCKOW »HHEepruM, YCIOBUS paBHOBeCUs TBEPIOro Tejia), HpU ITOM
HCIIOJb30BATh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3blBaThb YCIOBHS HNPUMEHUMOCTH
¢u3nuecKkux 3aKOoHOB: mnpeoOpa3oBanuil ["anuies, BToporo u Tperhbero 3akoHOB HbroToHa,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXaHUUYECKOW SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

o aHaJIM3UPOBaTh U OOBSACHATH TEIJIOBbIE TPOLIECCH U SIBJICHMS, HCIOJIb3YS
ocHoBHble mnosioxkeHuss MKT u 3akoHbl MOJeKynsspHOM (U3MKKM M TepMOJIUMHAMHUKHU (CBS3b
JABJICHUS WICAIBHOTO Ta3a CO CPEAHEW KUHETHYECKOW SHEpPruey TEIUIOBOIO JBWKEHUS U
KOHIEHTpPALIMEl €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHUHETUYECKOM
SHEPTHUEN TEIUIOBOTO JBHKECHMS €T0 YACTHIL, CBS3b JAaBJICHUS UI€AJBHOIO Ira3a ¢ KOHIEHTPALUER
MOJIEKYJl M €ro TeMIeparypol, ypaBHeHue MeHnneneeBa—Kianeiipona, NepBbIA 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX IPOIECCax), IPU ITOM HCIIOJIb30BATh
MaT€MaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCIOBHS IPUMEHHMOCTH YpaBHEHUS
MenneneeBa—Knaneiipona;

o aHAJIM3UPOBATh M OOBSCHATH D3JEKTPUUYECKUE SIBJICHHUS, HUCIOJb3ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHS AJIEKTPUYECKOrO 3apsijia, 3aKOH
Kynona, nNOTEeHIHMANBHOCTH  IJEKTPOCTATUYECKOTO  IOJIS, MPHUHLOMI  CYNEPHO3ULUHU
AIEKTPUYECKUX TOJIEW, IPHU 3TOM YKa3blBas YCIOBMS NPUMEHHMOCTH 3akoHa Kyrnona, a Takxke
MIPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3akoHbl Oma A yyacTKa Lenu W Uil 3aMKHYTOM
anekTpudyecko uenu, 3akoH JDxoyms—Jlenma, mpaBuna Kupxroda, 3axonst ®apanes ans
AJIEKTPOJIN3A);

° ONMChIBaTh (U3MYECKHE TPOLECCHl M SBJIEHHS, MCHOJIb3ys BEIHYMHBI:
IepeMeNIeHNe, CKOPOCTh, YCKOPEHWE, MMIIYJIbC TE€JIa W CUCTEMBI TEJ, CHJIA, MOMEHT CHIIBI,
JlaBJeHUEe, MOTEHIMAIbHAsl SHEPrus, KUHETHUYecKas SHEprus, MeXaHudeckas 3Heprus, padoTa
CWJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIa TSKECTH, CWIA YIPYTOCTH, CWla TPEHUs,
MOIIHOCTb, SHEPTUsl B3aUMOJICHCTBUS Tesa ¢ 3eMil€il BOIM3U €€ NOBEPXHOCTH, SHEPTHsl yIpYron
nedopMalui MPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAs Temreparypa Teia, pabota B
TEPMOJMHAMHUKE, BHYTPEHHSS 3HEPIHsl WICAJIbHOIO OJHOATOMHOIO Tasza, padoTa HAeaJbHOro
raza, OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ wuaealbHOTO TEIJIOBOTO  JIBUTATENS;
ANEKTPUYECKOE I0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, HANPSIKEHHOCTD IOJISI TOYEYHOTO
3aps/ia WIKA 3apsyKEHHOIO IIapa B BAKyyMe€ M B JAMAJIEKTPUKE, MMOTEHIMAI 3JIEKTPOCTaTUYECKOTO
II0JIsl, PA3HOCTh IMOTEHLHMAJIOB, JJIEKTPOJABIKYINAS CHJIA, CHJIA TOKA, HAIPSHKEHUE, MOIIHOCTH
TOKA, AJIEKTpUYECKas EMKOCTh IUIOCKOIO KOHIEHCATOpa, COINPOTHBICHUE YydacTKa LENH C
IIOCJIEIOBATEIBHBIM U NAPALIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SJHEPTUS AIEKTPUIECKOTO TOJIA
KOHJIEHCATOPa;

. O0OBACHATh OCOOEHHOCTH NPOTEKAaHUS (PUINYECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHHUE, TEIJIOBOE JIBU)KEHUE YacTUIl BEILECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE
JBIKeHUe, nuddysus, ucrnapeHue, KUINEeHUe U KOHACHCALMs, IJIaBICHUE U KpUCTaIM3alus,
HaIIpaBJICHHOCTh TEIUIONEpEIauy, JJIEKTPU3alUs TeJ, SKBUIIOTEHIUAJIBHOCTh IOBEPXHOCTU
3apsKEHHOI0 IPOBOJAHUKA;

. IIPOBOJUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMYUHBI OT APYroi
C HCIIOJb30BAaHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHUpPOBATH



pe3ynbTaThl TMOJYYCHHOW 3aBHCUMOCTH (DU3WYECKUX BEIWYMH B BHUIE TpadUKOB C y4ETOM
a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHHM, JIeTIaTh BBIBOJIBI TIO PE3yIbTaTaM MCCIICIOBAHMS;

o MMPOBOJIUTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEJIIMYWH, MPU STOM BBEIOMPATH
ONTUMAJIBHBIA METOJI M3MEPEHHS, OICHUBATH Aa0OCOJIOTHBIE M OTHOCHUTEIBHBIC TMOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;

o MPOBOJUTH OMBITHI TI0 TPOBEPKE TPEIIOKEHHOW THIIOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATH IOJYUYCHHBIC
pe3ynbTaThl U JIeJaTh BBIBOJ O CTaTyCe MPEIOKEHHON TUIIOTE3HI;

o cobmoaTe TpaBuia 0€30MacHOTO Tpyda MPU TPOBEACHUM HCCICAOBAHUN B
paMKax y4eOHOTO HJKCHEpUMEHTa, MPAKTHUKyMa W Y4eOHO-HCCIEIOBATEIBCKONM M TMPOCKTHOM
JESTENHHOCTH C HCTIOJIB30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1aO0OPaTOPHOTO 000PYIOBAHNS;

o pemaTh pacu€THBIC 3aJaud C SIBHO 3aJaHHOW W HESBHO 3aJaHHON (HU3MYECKOM
MOJIENIBIO: Ha OCHOBAaHMU aHaiM3a YCJIOBHUS OOOCHOBBIBaTH BBIOOp (hHM3MUECKON MOJENH,
OTBEYAIONICH TpeOOBaHMAM 3a/ayd, MPUMEHSTh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3MYECKUX TEOPUNM TPHU MCIOJb30BAaHUM MATEMATHUYECKHX METOJIOB PEIICHUS
3a/1a4, IPOBOJUThH PacuéThl HA OCHOBAHUHM MMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBATH PE3YNbTAThl U
KOPPEKTUPOBATH METO/IbI PEIICHHUSI C YUETOM MOJYYCHHBIX PE3YJIbTATOB;

o pemaTh KadeCTBEHHBIE 3ajadd, TpeOylolue MPUMEHEHUs 3HAHUM W3 Pa3HBIX
paszenoB Kypca (U3MKH, a TaK)K€ MHTETPAllMU 3HAHUM W3 APYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IMKJIA: BRICTPAUBATh JIOTHUECKYIO LIETIOYKY PACCY)KIACHHI C OMOpOW Ha M3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS;

o UCII0JIb30BAaTh TEOPETHUECKUE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX IMPUHIUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
o IIPUBOJIUTh NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOexkHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHI;

o aHAJIM3UPOBATh M OLIEHUBATh IOCJIEACTBUS OBITOBON M IPOU3BOJCTBEHHOU
NeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (pU3MYEeCKMMM IpoleccamMH, ¢ MO3ULUNA 3KOJOTHYECKON
0€30MacHOCTH, MPEICTaBICHUI O pallMOHAIBHOM MPUPOJIONIONB30BAHUM, a TaKXKe PasyMHOM
HCII0JIb30BAHNU JIOCTH)KEHUN HAYKU M TEXHOJIOTUH Ul JalbHEHIIEro pa3BUTHs YEJI0BEUECKOTO
00I11eCTBa;

o NPUMEHATh pa3jMyHble CcHocoObl paboTel ¢ uHGpOpManuend QU3NYECKOro
COJIEp’)KaHUS C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHUH, MPU 3TOM
UCII0JIb30BAaTh COBpPEMEHHbIE HH(QOPMAIIMOHHBIE TEXHOJIOTUM JJIsi TOUCKa, MepepadoTKu U
NpEIbSBICHUS] Y4eOHOH W  HAYYHO-TIOMYJSIPHOW WH(POPMALHMH, CTPYKTypUPOBAHHUS |
UHTEepOpeTanuu HMHQOPMAIUK, TIOJYyYEHHOH W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh IMOJIY4aeMyl0 MH(OpPMAaLMI0O U OLEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLIUXCS 3HaHUM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHKUKA UH(pOpMAIIH;

o MPOSIBJISATh OPraHU3allMOHHBIE M TI03HABATEJIbHBIE YMEHHS CaMOCTOSITEIBLHOTO
NpUOOpETEeHUsT HOBBIX 3HAHMW B TMPOLIECCE BBIINOJHEHUS MPOEKTHBIX U y4yeOHOo-
HCCIIEIOBATENIbCKUX padoT;

o paboTaTh B IpyIIEe C UCIOTHEHUEM Pa3IMYHbIX COIIMAIbHBIX POJIEH, MNIAHUPOBAThH
paboTy TIpyHmbl, pallOHAIbHO paclpeAesaTh AEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyalHsX,
a/IeKBaTHO OIICHMBATh BKJIAJ Ka)/0I0 M3 YYAaCTHHUKOB TpYIIIBI B PELICHUE paccMaTpUBAEMOIl
po0IeMBbl;

o MpOSIBJIATh MOTHUBAIMIO K Oyaymeld NnpoQeccuoHanbHON JAESTEIbHOCTH 110
CTIEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPOQHIISL.

K xonmy oOyuenust B 11 knacce mpeaMeTHBIE pe3yabTaThbl HA YIIIYyOJIEHHOM YpOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOyUAIOLIUXCS YMEHHI:



e MMOHUMATh POJIb (PU3UKK B IKOHOMHYECKOM, TEXHOJOTHYECKOU, COIMATBbHOU |
ATUUYECKON cdepax NesATeNbHOCTH 4YeJIOBEKa, poJib U MECTO (PU3UKH B COBPEMEHHON HAay4HOM
KapTHUHE MHpa, pOJib ACTPOHOMHUHU B MPAKTUYECKOM NEATENbHOCTH 4YeJIOBEKa U JajbHeiIieM
HAayYHO-TEXHHUYECKOM  DPa3BUTHH, 3HAUEHUE  OMHUCATENbHOM, CUCTEMAaTU3HPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKOW (YHKIMM (PU3NYECKOW TEOpUU — AIIEKTPOJUHAMUKH,
CHEIHAIbHOM TEOpPHUH OTHOCUTENIBHOCTH, KBAaHTOBOM (U3HMKH, pOJb (U3UYECKOM Teopuu B
(hopMHUPOBAHUH TIPEACTABICHUN O (U3MYECKON KapTUHE MHUpPa, MECTO (U3MYECKOW KapTUHBI
MUpa B 00ILIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJE;

o pasnuyarh yCIOBUS MPUMEHMMOCTH Mojened (U3NYECKUX Tel U IPOLECCOB
(SBIEHMIT): OJHOPOJHOE HJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJsl, TapMOHHMYECKUE
KoJjeOaHus, MaTeMaTUYeCKUH MAasTHUK, WACaJbHBIM MPYKUHHBIH MasTHUK, TapMOHHMYECKUE
BOJIHBI, HJI€aJIbHBIN KOJeOaTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJCIICH aToMa, aTOMHOTO Sipa H
KBAHTOBOM MOJICIIN CBETA;

o pasnuyarh ycnoBus (TpaHHIlbL, 0071acTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAaTh BceoOUNil xapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOJb30BaHUS
YaCTHBIX 3aKOHOB;

o aHAJIM3UPOBATh M OOBSICHATH JJIEKTPOMArHUTHbIE MPOLECCHl U  SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE TIOJIO)KEHHS W 3aKOHbBI JJIEKTPOJMHAMUKHM U CIEUUAIbHOW Teopuu
OTHOCHUTEIILHOCTH (3aKOH COXPaHEHHS DJIEKTPUUYECKOIo 3apsna, cwia Amriepa, cuia Jlopenna,
3aKOH 3JIEKTPOMArHUTHOM MHAYKIUH, npasuiio Jlenna, csa3p J/]C caMOMHAYKIIMU B 3JIEMEHTE
AJIEKTPUYECKON IIENU CO CKOPOCThIO MU3MEHEHMsI CHIIbI TOKa, MOCTYJAThI CIEHUAIbHON TEOpUU
OTHOCUTENIbHOCTU DUHIITEHHA);

o aHAJIM3UPOBaTh M OOBSICHATH KBAaHTOBBIE IPOIIECCHl M SIBJICHMS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (M3MKH (ypaBHEHHE DWHIITEHHA I poTodPdeKTa, MepBblii U BTOPOH
noctynatel bopa, mnpuHIMII COOTHOIIEHHWS HeompeaenéHHocTed [elizenOepra, 3aKOHBI
COXpaHEHHUs 3apsIOBO0 M MAacCOBOTO 4YHCENl M JHEPrMd B SAECPHBIX pEaKUUsiX, 3aKOH
PaIMOaKTUBHOIO pacmnaja);

o ONMCHIBAaTh (PU3MYECKHE TPOLIECCHl M SIBJIEHUS, MCHOJb3ys BEIHYMHBI:
HANpsDKEHHOCTh  DJIEKTPUUECKOTO TOJIs, MOTEHUHUAN 3JIEKTPOCTAaTMYECKOTro IoJis, pPa3HOCTh
MOTEHIIMAJIOB, AJEKTPOABIIKYILAs CUia, MHIAYKIMS MarHUTHOTO IOJISl, MATHUTHBIA MOTOK, CUJIa
Amriepa, UHIyKTUBHOCTb, 3JIEKTPOABIKYILAs CUJIa CAMOMHIYKIIUU, SHEPTUsI MAarHUTHOTO I10JIst
MIPOBOJHHUKA C TOKOM, PENIATUBUCTCKUM MMITYJbC, TIOJIHAS SHEPTUs, SJHEPIHs OKOs CBOOOIHOM
YaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsif AJipa, SHEPTUS CBA3H A1pa;

° OOBSACHATH 0COOEHHOCTH MPOTEKaHUs (PU3NUECKUX SBJICHUN: 3JIEKTPOMAarHUTHAas
WHIYKIHS, CAMOMHIYKIIHS, pe30HaHC, HHTep(epeHus: BONH, TUPpaKIus, TUCIIEPCHs, TTOJTHOE
BHYTpeHHee oTpaxeHue, Gotoutekrpudeckuii ddpdekr (poroaddexr), anbda- u OGera-pacmasi
Anep, raMMma-u3iydeHue sjaep, (U3NYecKre NPUHIUIBI CIIEKTPAIFHOTO aHajdn3a W pPalboThI
Jasepa;

o ONpENENSATh HANpPaBJIE€HWE WHIYKIMM MarHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Ammnepa U cuiel JIopeHna;

. CTPOUTh H300paKeHHE, CO3/IaBaeMOC IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, W
paccuuThIBaTh €T0 XapaKTEPUCTUKH;

o MPUMEHATh OCHOBOIIOJIATAIOUINE ACTPOHOMHYECKUE MOHATHUS, TEOPUU U 3aKOHBI
JUIsL aHalu3a U OOBSICHEHUSA (PU3MYECKHX IPOLIECCOB, MPOUCXOASIIUX B 3BE3AAX, B 3BE3IHBIX
CUCTEMAaX, B MEXKIaJaKTUYEeCKOW Cpene; JBUKEHUS HEOeCHBIX TeJd, HBOJIONMM 3BE3N U
Bcenennoii;

o NPOBOJIUTH  HWCCIENOBAaHHE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYMH  C
HCIIOJIb30BAHUEM MPSIMBIX HM3MEPEHUM, NMPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yabTaThl MOJYyYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUAE I'paUKOB ¢ Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, AeNaTh BBIBO/BI IO PE3yJIbTaTaM HCCIIEI0BaHNUS;



o MIPOBOJINTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEJIWYWH, MPU STOM BBEIOMPATH
ONTUMAJIBHBIA METOJI M3MEPEHHS, OICHUBATH Aa0OCOJIOTHBIE M OTHOCHUTEIBHBIC TMOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPCHUIA;

o MPOBOJUTH OMBITHI TIO TIPOBEPKE TPEITIOKEHHOW THIOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh OKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3MPOBATh IOJYUYCHHBIC
pe3ynbTaThl U JISJaTh BBIBOJ O CTaTyCe MPEI0KEHHON TUIIOTE3HI;

o OTUCBHIBATh METO/IBI TIOJYUYEHUS HAYUYHBIX ACTPOHOMHYECKUX 3HAHUH;

o cobmoaTe TpaBuia 0€30MacHOTO Tpyda MPU TPOBEACHUM HCCICAOBAHUN B
paMKax y4eOHOTO HJKCHEpUMEHTa, MPAKTHUKyMa W Y4eOHO-HCCIEIOBATEIBCKON M TMPOCKTHOM
JESTENHPHOCTH C HCTIOIBb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

. pemaTh pacu€THBIC 3aJaud C SIBHO 33JlaHHON W HESBHO 3aJaHHON (HU3MYECKOM
MOJIENIBIO: HAa OCHOBAHMM aHalM3a YCJIOBHS BBIOMpPATh (PU3MYECKHE MOJENH, OTBEYAIOIIUe
TpeOOBaHUSAM 3a/layd, TNPUMEHITh (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH H TMOCTYJAThl
(U3UYECKUX TEOpUd TIPH HCIOJIB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHS 3ajaad,
MPOBOJUTH Pacy€Thl HAa OCHOBAaHWUM HWMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHHUS C YUETOM MOJYYCHHBIX PE3YJIbTATOB;

o pemaTh KadeCTBEHHBIE 3ajadd, TpeOylolue MPUMEHEHUS 3HAHUM W3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TaK)Ke MHTETPAllMd 3HAHUM W3 APYTUX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O IMKJIA: BRICTPAUBATh JIOTHUECKYIO LETIOYKY PACCY)KIACHHUIN C OMOPOW HAa M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS;

o UCII0JIb30BAaTh TEOPETHUUECKHUE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX IMPUHIUIIOB
paboThl U3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
o IPUBOJIUTh IPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOexkHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHI;

o aHAJIM3UPOBATh M OLICHUBATh IOCJIEJACTBUS OBITOBON M IPOU3BOJCTBEHHOU
NEeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (pU3MYEeCKMMM IpoleccamMH, ¢ MO3ULUNA 3KOJOTHYEeCKOn
0€30MacHOCTH, MPEICTaBICHUI O pallMOHAIBHOM MPUPOJIONONB30BAHUM, a TaKXKe PasyMHOM
MCI0JIb30BAHNU JIOCTH)KEHUN HAYKU M TEXHOJIOTUH Ul JaJbHEHIIEero pa3BUTHs YEJI0BEUECKOI0
00I11eCTBA;

o NPUMEHATh pa3iMyHble CHocoObl paboTel ¢ uHGpoOpManuend QU3NYECKOro
COJIEp’)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUH, MPU 3TOM
UCII0JIb30BAaTh COBpPEMEHHbIE HH(QOpPMAIIMOHHBIE TEXHOJIOTUM JJIsi TOUCKa, MepepadoTKu U
NpEIbSBICHUS] Y4eOHOH W  HAYYHO-TIOMYJSIPHOW WH(POpPMALMH, CTPYKTypUPOBAHHUS |
UHTEepHpeTanuu HHOOPMAIUK, TOJYyYEHHOH W3 Ppa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHaJIM3UPOBATh IMOJIYy4aeMyl0 MH(OPMAalLMI0O U OLEHUBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLIUXCS 3HAaHWM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHKMKA HH(OpMAaIIH;

o MPOSIBJISATh OPraHU3alMOHHBIE M TI03HABATEJIbHbIE YMEHHS CaMOCTOSITEIBLHOTO
pUOOpETEeHUsT HOBBIX 3HAHMW B TPOILIECCE  BBINOJHEHUS MPOEKTHBIX U  y4yeOHOo-
HCCIIEZIOBATENIbCKUX padoT;

o paboTaTh B IpyIIe C UCIOIHEHUEM Pa3IMYHbIX COLIMAIbHBIX POJIEH, MNIAHUPOBAThH
paboTy TIpyHmbl, pallOHAJIbHO paclpeAeisaTh AEATEIbHOCTb B HECTAHIAPTHBIX CHUTYyalHsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ Ka)/0r0 M3 YYaCTHUKOB TPYIIBI B PELICHUE paccMaTpUBAEMOIl
po0JIeMBbl;

o MpOSIBJIATh MOTHBAIMIO K Oyaymeid npodeccuoHanbHON JAESITEIbHOCTH 10
CTIEIUAITBHOCTAM (PU3UKO-TEXHUIECKOTO MPO(HIISL.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

N KosanyecTBo uyacoB DJIeKTPOHHBIE

11/-11 HanmeHoBaHHe pa31esioB H TEM MPOrPaMMbI KonTposbubie | TIpakTnueckue (undpoBnie)
Bcero o0pa3oBaTe/bHbIe

padoThl padoThI pecypeni

Paznen 1. HAYUHBIN METO/I TIO3HAHUSI IPUPOJIBI

1.1 | HayuHslif MeTOA IO3HAHMS IPUPOIBI 6 ‘

Hroro no pazageny 6

Pasnen 2. MEXAHUKA

2.1 | Kunematuka 10 1

2.2 | JluHamuka 10

2.3 | Craruka TBEpIOTO TEna 5 1

2.4 | 3aKOHBI COXpAHCHUS B MEXaHHUKE 10 1

HWroro mo pazpeny 35

Paznes 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA

3.1 | OcHOBBI MOJIEKYIIPHOKHHETHYECKOH TEOPHH 15 1

3.2 | Tepmonunamuka.TerioBbie MalIMHbI 20 1

3.3 | ArperarHsie cocTosiHUS BemiecTBa. Pa3oBble mepexo/Isl 14 1

Hroro no pazgeny 49

Paznen 4. DJIEKTPOJJUHAMUKA

4.1 | DnekTpuyeckoe 1oie 24 1

4.2 | IlocTOSTHHBIN 21EKTPUUECKHIA TOK 24 1

4.3 | Toku B pa3nM4YHBIX cpeax 6

Hroro mo pazgeny 54

Pazzen 5. PUSHUECKHUI IPAKTUKYM

5.1 ‘ Dus3nyeckuil MPakTHKYM 16 16

Hroro no pazneny 16

PesepBHOE Bpems 10

OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 170 8 16




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmenoBanue pa3gesioB H TeM nupposbIe
Ne n/m P Konrposbubie | IlpakTuyeckue (uudpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsl padoTsl
pecypchl
Paznen 1. SJJIEKTPOAUHAMUKA
1.1 MarsuTtHoe nosne 14
1.2 DIeKTpOMAarHUTHAsS HHIYKITHS 13 1
Hroro no pasneny 27
Pa3pen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHu4eckue KoJeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHHs 15
23 MexaHu4ecKkue U 3J1eKTpOMarHUTHbIE 10 |
BOJIHBI
2.4 Onruxa 25 1
Uroro no paznmeny 60

Pasnen 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnosst CTO 5 1
Hroro no pazneny 5
Pa3pnen 4. KBAHTOBASI ®U3UKA

4.1 KopmyckyssipHO-BOJIHOBOM Jyann3m 15

4.2 ®dusuka aToma 5

43 ®Du3nKka aTOMHOTO Spa U 3I€MEHTapHbIX s

YaCTHI]




Hrtoro no pasgeny

25

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 ‘ DeMeHTBI aCTPOHOMUU U acTpO(pu3nKu 12
Hroro o pazneny 12
Pasnen 6. PUSUYECKUAMA IIPAKTUKYM
6.1 ‘ Du3nuecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Pa3zpen 7. OBOBIAIOIIEE IOBTOPEHUE
CucremaTtusanus 1 00001IeHnE
71 IPEeIMETHOrO COJCPHKAHMS U OIbITa 1
’ JIeATEeIbHOCTH, IPHOOPETEHHOTO IPH
n3ydeHnu Kypca dpusuku 10 — 11 kmaccos
Uroro no paznmeny 15
PesepBHoe Bpemst 5
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 165 16




IHOYPOYHOE NIVTAHUPOBAHUE
10 KJIACC

Konuuectno yacos dakTHyecKas DJIeKTPOHHBIE
Ne Jara aTa upposbIe
Tema ypoka n wep
n/n yp Bcero KO“TpﬁOJ'leble Tip aKTﬁ"quK"e H3y4YeHHs HM3y4YeHHs obpa3zoBaTesibHbIE
paborsI paboTsI pecypest
1 ®dusuka — pyHIaMEeHTANbHAs HAyKa O IPUPOJE 1
2 Hayunslit MeToa MO3HAHUS U METO/IbI MCCIIEJOBAHUS 1
(hU3MUECKUX SBICHUN
3 DKCHEPUMEHT U TEOPHUs B IIPOLIECCE TTO3HAHUS 1
npuponbl. HabnroneHne u 9KCIIepHMEHT B pHU3HKe
4 CnocoOb! m3MepeHust PU3NYCCKUX BENUIHH 1
5 AOGCOITIOTHAS ¥ OTHOCHTEIIbHAS TIOTPEHIHOCTH 1
HM3MEpeHHH GU3HYECKUX BEIHMINH
MopenupoBanue B pusuke. Posb u Mecto pusmku B
6 (hopMHPOBaHUU COBPEMEHHOM HAYYHON KapTHHBI 1
MHpa, B IPAaKTUYECKOH AeATeIbHOCTH JIIOACH
Mexanunueckoe nBumxeHue. Cuctema oTcyera.
7 OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABKCHHMS. 1
[Ipsimas 1 oOpaTHas 331aUll MEXaHUKH
Paanyc-BekTop MaTepHaIbHON TOUKH, €r0O MPOCKIIUU
8 Ha ocu koopauHat. Tpaekropus. [lepemerenue. 1
Ckopocts. X nmpoekiuy Ha OCH KOOpJHHAT
PaBHOMEpHOE NpsIMOJIMHENHOE JBU)KEHUE.
9 I'paduueckoe onucanme paBHOMEPHOTO 1
NPSIMOJIMHEHHOTO JIBUKEHUS
10 CrnosxeHue niepeMeIIeHui u ckopocteid. Penienue 1
3a1a4
HepaBHomepHoe nBxenue. MrHoBeHHast CKOPOCTb.
11 | Yckopenue. IIpsmonuneiiHoe JBUKEHUE C 1

TIOCTOAHHBIM YCKOPEHUEM




I'paduyeckoe onucanue MpIMOIHMHEHHOTO IBIKECHHS

12
C MOCTOSIHHBIM YCKOPEHUEM
CBoOogHOE najieHne. Y CKOpeHHe CBOOOTHOTO

13 | magenus. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOpEHHS OT BpEMEHH U UX IpauKu

14 JIBwKeHue Tena, OpoIIeHHOTo MO YIIIOM K
TOPHU30HTY
KpuBosnuHeiinoe nBmxenue. [IBuxeHue no

15 OKPY)KHOCTH. YTJIOBas M TMHEHHAs! CKOPOCTb.
Ilepuon n yacrora. LleHTpocTpeMHUTENIBHOE U TTOJTHOE
YCKOpeHHe

16 | KonrponbHas pabota no reme "Kunemaruxka"
IlepBeif 3akoH Hetorona. MHepuunaibHble cCHCTEMBI

17 | orcuéra. [Ipunuun otHOCcHTeNnbHOCTH [anunes.
HewunepipanbHble CHCTEMBI OTCUETA

13 Cuna. PaBHozelicTByIomas cuina. Bropoi 3akon
Herorona. Macca

19 | BzaumogpeiictBue ten. Tperuii 3akoH Hprorona

20 IIpunnun cynepnosuuuu cui. Pemenue 3anau Ha
npUMeHeHue 3akoHoB HproToHa

21 3aKOH BCEMHPHOTO TATOTCHHUS. DKBUBAICHTHOCTh
TrPaBUTALMOHHON U HHEPTHON Macchl

22 | Cuia TSDKECTH M YCKOPEHHE CBOOOIHOTO TaICHUSI
JIBIoKeHHEe HeOECHBIX TNl U UX HCKYCCTBEHHBIX

23 | ciytHHKOB. [lepBast kocMuueckast CKOPOCTb. 3aKOHBI
Kennepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuua tpenus. [Ipupoaa u BUJbI CUIT TPEHUSI.

25 JIBrmKeHne B )KUAKOCTH M T'a3e C yIETOM CHIIBI

COIIPOTHUBJICHUSA CPE/bI




Jasnenue. ['mapocratuueckoe nasienue. Cuna

26
Apxumena

27 Ab6comoTHO TBepaoe Teno. [locTynarensHoe u
BpAILATEIbHOE IBUKEHUE TBEPAOTO Tella

28 MoMEHT cuibl OTHOCUTENBHO OCH BpamieHus. [lneuo
CHJIBL
CrosxeHue CuIl, IPUIIOXKEHHBIX K TBEPIOMY TETy.

29 | Lentp TspKecTH Tena. Y CIOBUS paBHOBECUS
TBEpOTO Tena. Buapl paBHOBECHS

30 | Pemienue 3anau

3] KontponbHas pabota no teme "lunamuka. CtaTuka
TBEpaOTO Tena"
Nmnynsc MaTepualbHON TOUKH, CHCTEMBI

3y | MATCPHAITBHBIX TOYEK. LenTp Macc cucTeMbl
MaTepHalbHbIX To4eK. Teopema o ABMKEHHHU LIEHTpa
Macc

33 Wmmmynse cuiabl ¥ U3MEHEHUE UMITYJbca Tela. 3aKoH
COXpaHEHHs UMITy/bca. PeakTHBHOE IBIKCHUE
MoMEHT UMITyNIbCa MaTepPUaAIbHON TOUKH.

34 | IlpencraBieHue 0 COXpaHEHHU MOMEHTA UMITYJIbCa B
LIEHTPaJIbHBIX MOJIIX

35 | Peurenue 3amau
PaGoTa cuiibl Ha ManoOM U Ha KOHEYHOM

36 | mepemenienun. ['paduueckoe npeacTaBIcHue
paboThl cUiIbl. MOIHOCTb CHIIBL

37 Kunerngeckas sHeprus. Teopema 00 u3MeHeHHU
KHHETHYECKOH YHEPTUH MaTepUaIbHON TOYKU
IToTeHnmanbHEIC U HETIOTCHITMAIBHBIE CHIIBL.

33 IorenumansHas sueprus. Bropas kocmuyeckas

CKOPOCTh




Tpetbs kocMuyecKas CKOpocThb. CBsi3b pabOTHI
HETIOTCHIINAIBHBIX CHJI C H3MEHEHUEM

39 MEeXaHWYECKOW YHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHEHHs MEXaHUYECKOH SHEprUuu

40 Yipyrue u Heylpyrue CTOJIKHOBEHUS. Y paBHEHUE
beprynnu ans uneanbHON XKUIKOCTH

41 KOHTpoana'lla paboTa 1o TeMe "3aKOHBI COXpaHEHHS
B MCXaHUKE
PasBuTHe npeacTaBiIeHN O TPUPOAE TETIOTHI.

42 | Ocuosusie nonoxenuss MKT. Tuddy3us.
BpoyHoBckoe aBukeHHE
CrpoeHue raz000pa3HbIX, KUIKHX U TBEPIBIX TeIl.

43 | Xapakrep ABHKEHUS U B3aUMOJEHCTBHS YACTHI]
BEIIECTBA

44 Macca u pazmepsl MoJiekyi (aromoB). KonnuectBo
BeriecTBa. [locrosHHas ABoraspo

45 Temneparypa. TemnoBoe paBHoBecue. [1Ikana
Ilenbcus

46 | Pemenue 3amaq

47 | NneanbHbli ra3. 'a30BbIe 3aKOHBI

48 Ypasaenune Menzaeneesa-Knaneiipona. Pemmenne
3a1a4

49 | AbcomotHas Temneparypa. 3akoH JlanpToHa

50 H3omporieccsl B HACAILHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIlleCTBa

51 I'paduueckoe npencrapieHre U30MPOLIECCOB:
HM30TEepMa, H30X0pa, u300apa

52 | OcuoBHoe ypaBHenue MKT

53 | Pemrenne 3amau

54 CBs13b aOCOJIFOTHOM TEMITEpaTyphI

TEpPMOIUHAMUUYECKOH CUCTEMBL CO CpEeIHEH




KMHETUYECKOU DHEPrueil NOCTyNaTeabHOIo
TEIJIOBOTO IBUKEHHs €€ 4acTHIL

55

O6001IeHIE M CHCTEMATH3ALNsI 3HAHMH 110 TEME
"OcHoBBl MKT"

56

KontponpHas padora no teme "OcuoBst MKT"

57

TepmonuHaMuueckas cucTeMa. 3aJaHue BHEITHUX
ycnosuii Juisg T/ cucreMsl. BHelIHue 1 BHYTpeHHHE
napametpsl. [lapamerpsl T/l cucTeMsl kak cpegHue
3Ha4YEHUs! BEJIMYNH, ONUCHIBAIOMINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamornpousBonbHas penakcanus T/l cucTeMsl K
TEMJIOBOMY PaBHOBECHIO

59

Mojenb uaealbHOro ra3a B TepMOJIMHAMUKE.
YcnoBus IpUMEHHMOCTH 3TOW MOJIENN

60

VYpasuenue MengeneeBa-KnaneiipoHa u BepakeHHue
Ul BHYTPEHHEH SHEPrUU

61

Beripaskenue i BHyTpeHHEN 3HEprun
0JTHOATOMHOTI'0 HJieabHOro rasa. Keasucraruueckue
U HeCTaTUYEeCKUE IPOIEeCChl

62

DnemeHTapHas paboTa B TEPMOAUHAMUKE.
Brruucnenune paboTsl o rpaduky npouecca Ha pV-
AuarpamMme

63

Temmonepenaya kak criocod H3MEHCHHUS BHYTPEHHEH
suepruu T/I cucremsl 6e3 coBepiueHus paboThI

64

KOHB@KHI/IFI, TEIJIONTPOBOJHOCTD, U3JIYUCHUC

65

KomunuecTBo TemnoTel. TemmoéMKoCTh Tena.
VYaenvHast 1 MOJISIpHAS TETUIOEMKOCTH BEILIECTBA.
Y enpHas TEIIOTAa CrOPAaHUs TOIIMBA

66

Pacuér konudecTBa TEMIOTHI IpH TEIIONEpeaaye




IonsTre 06 aguadaTHoM npouecce. [lepBrlil 3aKoH

67 TEPMOTUHAMHUKH

68 KonndecTBo TEmIOTh M paboTa Kak Mepbl U3MEHEHHUS
BHyTpeHHel sHepruu T/] cucremsl
Bropoii 3aK0oH TepMOJMHAMUKH /TS PABHOBECHBIX U

69 | HepaBHOBECHBIX ITpolieccoB. HeoOpatumocts
MIPUPOIHBIX IIPOLIECCOB

70 | Hpunuumnsl geiictBus temnoBbix MamuH. KITJT

71 | MakcumanbHoe 3Hauenue KI1JI. [uxn Kapao

72 | Pemenne 3amau
DKOJIOTHYECKHE ACTIEKTHI HCIIOJIb30BaHMSI TETUIOBBIX

73 | nBurareneil. TemnoBoe 3arpsi3HEHUE OKpyXKaroLel
cpebl

74 | Pemenue 3amau

75 ?6061]161—[1/16 M CUCTEMATHU3ausl 3HAHUH 110 TeEME

Tepmoannamuka. TemyoBble MalIMHBL"

76 KontponsHas padoTa mo Teme "TepmoanHamuka.
TennoBbie MalIMHb"

77 IlapooOpa3oBanue u koHaeHcalus. Mcnapenue n
KMIIEHHE. Y ieNbHas TeroTa napooopa3oBaHus
HacreinieHHbIe 1 HEHACBIIIICHHBIE TTapHI.
KauecTBeHHast 3aBUCIMOCTb IDIOTHOCTH U JIaBJICHUS

7g | HACBILEHHOTO N1apa OT TEMIeEPATyPEI, HX
HE3aBHCUMOCTb OT 00bEMa HACHIILICHHOTO Tapa.
3aBHCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH

79 BnaxxnocTb Bo3ayxa. AGCOIOTHAS U OTHOCHTEIIbHAS
BIIAYKHOCTD

80 | Pemenue 3amau

81 Teépaoe Teno. Kpucramnuueckue u amopHsie Temna.

AHM30TpONUs CBOWCTB KPUCTAILIOB




IInaBnenue u xpucramusanus. Y aeiabHas TEIIOTa

82
riaBneHus. CyomuMarus
Jedbopmannu TBEpHOTO Tena. PacTshkeHne u cxartue.

83 | Caour. Moayne FOnra. [Ipenen ynpyrux
nedopmanuit
TennoBoe pacmmpeHue KUAKOCTEH U TBEPABIX TEI.

84 | AHrapMOHU3M TEIJIOBBIX KOJeOaHUH YacTUIl
BEIIECTBA

85 | [IpeoOpa3zoBanue sHeprun B pa30BbIX Mepexo1ax

86 | YpaBHeHHe TemnoBoro OamaHca

87 | Pemenne 3amau
IToBepxHocTHOE HaTskeHue. KanumispHele ssBICHUS.

88 | JlaBineHue 1oJ HCKPUBIIEHHON IOBEPXHOCTBIO
skunkocti. @opmyna Jlamnaca
O06o6uienne 1 cucTeMaTu3aLyst 3HaHUH 110 TeMe

89 | "ArperarHsie cocTosiHus BemlectBa. Da3oBbie
nepexonst”

90 KontponbHas paboTa o reme "ArperatHsie
cocTosHUs BemecTBa. Pa3oBble nepexopl”
OnekTpu3aiys T U e€ IPOsBICHUS.

91 DnexTpudecknii 3apa. J[Ba Buma aneKTpuIecKux
3apsnoB. IIpoBOIHUKH, TUAIEKTPUKHU U
TIOJYIPOBOJIHUKH

90 OneMeHTapHbIH 3MeKTpUIecKuil 3apsa. 3akoH
COXPaHEHHUs IEKTPUUECKOr0 3apsiia

93 B3aumoneiictue 3apsioB. Toueunsie 3apsasl. 3akoH
Kynona

94 | Pemenne 3amay
DnexTpudeckoe nose. Ero neiicteue Ha

95 | anekTpudecKue 3apsabl




Hanpspk€rnocTs anexTpudeckoro noss. [poOHbrii

96 | 3apsz. JImHUM HAMPSKEHHOCTH AJIEKTPHYECKOTO 1
110J1s1. OTHOPOAHOE DIEKTPUUECKOE TT0JIe
IloTeHIMaNIBHOCTD 3JEKTPOCTATUYECKOTO TIOJIS.

97 Pa3zHOCTb MOTEHIIMATIOB U HANIPSKEHUE 1
[NoTennmanbsHas SHSPTHUS 3apsiia B

98 | amektpocrarnueckoM noje. [loreHmman 1
IEKTPOCTATHYECKOTO OIS

99 CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH 1
MOTCHIIUAIOB JUIS SJIEKTPOCTATHYECKOTO MOJIS

100 | IIpuHIMI CyNEepno3HUUH IEKTPHYECKUX TOJIeH 1

101 | Pemenue 3anau 1

102 Ilone Toueunoro 3apsna. [Tosne paBHOMEpHO 1
3apsHKEHHOU cepbl
Ilone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY IIapa.

103 | ITose paBHOMEpPHO 3apsKEHHOIN OECKOHEUHON 1
MJIOCKOCTH

104 IIpoBOJHUKY B JIEKTPOCTATHUECKOM I10JI€. Y CIIOBHE 1
paBHOBeECHs 3aps1JIOB

105 JIM2IIEeKTPUKY U TIOJIyIIPOBOAHUKH B 1
UEKTPOCTATHUECKOM I0JIe

106 Konznencarop. DneKTpo&MKOCTh KOHAEHCATOPA. 1
DneKTpoEMKOCTb INIOCKOr0 KOHEHCAaTopa

107 | ITapannensHOE COeJUHEHUE KOHIEHCATOPOB 1

108 | [TocaenoBarenbHOE COSTMHEHHE KOHASHCATOPOB 1

109 | DHeprus 3apsHKEHHOT0 KOHJIeHCaTopa 1

110 | Pemrenne 3amau 1

111 JIBIDKeHME 3apsKeHHON YacTUIIbI B OJJTHOPOTHOM 1

DJICKTPUYECCKOM I10J1€




112

Pemenue 3agau

113

O0001IeHNe U cUCTeMaTU3alus 3HaHUH 110 TEME
"DnexTpudeckoe moie"

114

KonTpomnsHas padoTa mo TemMe "DIeKTpHIecKoe
noJie"

115

Cuna Toka. [TocTOsSHHBIN TOK. Y CIIOBUS
CYIIIECTBOBAHUS TIOCTOSHHOT'O AJICKTPUYECKOTO TOKA

116

Wcrounnku Toka. Hanpsoxerne un 9J1C

117

3axon OMa Ju1st ydacTKa Henu. DIIeKTPUYECcKOoe
COITPOTHUBJIEHHE

118

3aBUCHMOCTH COTIPOTUBIICHHUS OTHOPOIHOTO
MPOBOAHMKA OT €ro JUIMHBI U IUIOLIAAU IONEPEYHOT O
CCUCHUS

119

VY aensHOe cOnpoTHBICHHUE BellecTBa. Pemenne
3amad

120

nOCJ’IClIOBaTeJ'IBHOC, napajuieJIbHOC, CMEIIaHHOC
COCAMHEHUC ITPOBOJHHUKOB

121

PacuéT pa3BeTBIEHHBIX EKTPHUIECKHUX IICTICH.
IIpaBuna Kupxroga

122

Pemenue 3amau

123

PaboTa anekTpryeckoro Toka. 3akoH Jxoyms —
Jlenma

124

Pemenue 3amau

125

MOH.IHOCTB DJICKTPUYCCKOT'O TOKA. TemnoBast
MOIIIHOCTb, BbIICISIEMAs Ha PE3UCTOPE

126

Permenue 3amau

127

5/1C 1 BHyTpeHHEe COPOTUBICHHE HCTOYHUKA TOKA

128

3axoH OMa U151 TOJTHOH (3aMKHYTOM) 3I€KTPUYECKOH
Lenu

129

Pemenue 3amau




130 | MOIIHOCTh UCTOYHHMKA TOKA 1

131 | Kopotkoe 3amblkaHue 1

132 | KonpieHcaTop B 1leNH NOCTOSIHHOTO TOKA 1

133 | Pemrenne 3amau 1

134 Pemenue 3amau o teMe "IlocToSHHBINR 1
EKTPUUECKUH TOK"

135 Pemenue 3amay no teme "IlocTosHHBINH 1
EKTPUUECKUH TOK"

136 Pemenue 3amau no teMe "TIocTOAHHBIN 1
3JIEKTPUYECKUI TOK"

137 O06o6uieHne ¥ cucTeMaTH3aLis 3HAHUH] 110 TeMe 1
"[TocTOSHHBIN 27EKTPUUYECKHH TOK"

138 KonTtponbHas padota no teme "IlocTosHHBIH 1
JJIEKTPHUUECKUH TOK"
OnekTpuyeckas IpOBOAMMOCTb PA3IMYHbBIX BELIECTB.

139 | DnexTpuyeckuit TOK B MeTauiax. 1
CBepXIpoBOANMOCTh

140 DneKTpu4ecKuil TOK B paCTBOPaxX M pacIliaBax |
3JeKTPOIUTOB. 3akoHBI Dapaest I HIEKTPOIH3a

141 | DnekTpuueckuii Tok B ra3ax. Ilnazma 1

142 OnexTpudeckuil TOk B Bakyyme. BakyymHble 1
TpUOOPHI

143 | DnexkTpudecKuil TOK B OJIyIPOBOJHUKAX 1

144 | ITomynpoBOAHUKOBBIC IPHOOPHI 1
dusnyeckuil mpakTUKyM 1o TeMe "M3MepeHne cuibl
TOKa M HAaIPsDKEHUS B SN IIOCTOSHHOTO TOKA IPH
TIOMOIIH aHAJIOTOBBIX U U(PPOBBIX U3MEPHUTEIBHBIX

145 | npubopoB" unu "3HaKOMCTBO ¢ U(PPOBOI 1

naboparopueii o ¢pusuke. [IprMepsr n3mepeHus
(U3MYEeCKHX BEJIMYHMH MPH MTOMOIIN KOMITBIOTEPHBIX
JAaT4UKOB"




146

®dusnueckuii npaxktukyMm no teme "Msydenue
HEpPaBHOMEPHOTO BIKEHHUS € LENIBIO ONPEICIICHIS
MTHOBEHHOM ckopocTh"

147

®duznvecknil mpakTuKyM 1o teme "M3mepenue
YCKOPEHHS TIPH MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM
JIBUOKEHHH 110 HAKJIOHHOM IIOCKOCTH" MIIK
"HccenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JBIKEHUU"

148

®duznueckuii npaktukyM mno teme "HM3mepenue
yckopeHus cBoOoaHoro naaenus" uim "Mzydenue
JIBIKEHHS TeJla, OPOIIEHHOTO TOPU30HTAIBHO"

149

Ousnvecknil mpakTUKyM 1o teme "M3ydenune
JIBVKEHHS TENa [0 OKPYXHOCTH C TIOCTOSIHHOI 110
Moyiro ckopocteio” win "HcecnenoBanue
3aBUCHMOCTH IIepHOAa 00pameHNss KOHHIECKOTo
MasITHUKA OT €ro napamerpoB"

150

®dusnveckuil mpakTUKyM 1o teme "M3mepenue
paBHO/IEICTBYIOIIEH CHIIBI P JBIDKEHUU OpycKa 1o
HakJIOHHOM mockoctn" uu "[IpoBepka runoresst o
HE3aBUCHMOCTH BPEMEHH JIBIDKEHHS OpycKa 1o
HAKJIOHHOW INIOCKOCTH Ha 33aJ]JaHHOE PacCTOSIHUE OT
ero mMaccol"

151

®dusuyeckuii mpakTukym o teme "MccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B
NpY’KHHE U PE3NHOBOM 00pasIie, oT ux aedopmanun”
nin "V3ydeHue IBHIKEHUS] CUCTEMBI TeJl, CBSA3aHHBIX
HUTBIO, IEPEKUHYTOH yepe3 IErkuii 610k"

152

®dusuueckuii npaktukyM mno teme "H3mepenue

K03 HIIEeHTa TPEHHUS IO BEIUYHHE YIIIOBOTO
koaddurmenta zasucumoctu Frp(N)" nn
"HccnenoBanue ABUKEHUS OpycKka [0 HAKIIOHHOM
IUIOCKOCTH C TIEPEMEHHBIM K03 PUIIMeHTOM TpeHus"




unu "M3ydeHne IBIKEHUS IPy3a Ha Baly ¢ TpeHHeM"

153

®dusuyeckuii mpakTukym o teme "HMccnenoBanue
YCIIOBHI paBHOBECHSI TBEPIOTO TEIJIa, IMEIOIIETO OCh
Bpamenust" nim "KoHcTpynpoBaHue KpOHIITEHHOB 1
pacuér cun ynpyrocta" wiu "M3yuenue
YCTONUMBOCTH TBEPJOTO TeJa, UMEIOILETo IIoMab
oropsr"

154

dusznyecknit MpakTHKyM 1o Teme "M3mepenue
HMITyJbCa TENa 10 TOPMO3HOMY IyTH" WIIN
"H3MepeHue CUIbl TATH, CKOPOCTH MOJEIH
JNEKTPOMOOMIISI U MOIIHOCTH CHJIBI TATH" WK
"CpaBHeHHE U3MEHEHHS UMITYJIbCA Teja C
umnynscoM cuitbl" win "McenenoBanue coxpaHeHus
HMMIIYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUN" HITH
"H3mepeHne KMHETUYECKOH SHEPTUH TeJla 110
TOPMO3HOMY ITyTH"

155

duzuyeckuil MpakTUKyM 1o Teme "H3yueHue
HM30TEPMHUYECKOTr0 Mpoiecca (peKOMEHJ0BaHO
HCIOBb30BaHUE UPPOBOI TabopaToprn)" K
"U3yuenune n3oxopHoro npouecca" wim "H3yueHue
nzobapHoro npouecca" nin "[IpoBepka ypaBHeHUs
cocrosHus"

156

®duzuueckuii npaktukyM no teme "HM3mepenue
yrenpHOH Termoémkoctn” i "McecnenoBanne
mpolLecca OCTHIBAaHMS BEIeCTBa" WIIH
"HccnenoBanue anuadaTHOro nporecca’ win
"H3y4eHne B3auMOCBSI3H SHEPI U
MEKXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMIEePATYPhl KUIICHUS )KUAKOCTEH"

157

duznyeckuit MpakTUKyM 1o teme "H3yuenue
3aKOHOMEPHOCTEH UCTIapEHUS KUIKOCTEH" Min
"H3mepeHue ynenbHON TEeIUIOTHI IIIaBIeHUS JIb1a"
nin "V3yyeHue CBOWCTB HACHIIEHHbBIX apoB" MU




"H3mepenue abCONOTHON BIXXHOCTH BO3AyXa U
OIICHKa Macchl MapoB B oMemeHun". Msmepenue
KO3 HUIHEeHTa TOBEPXHOCTHOTO HATSKEHHSI

158

dusnyecknit mpakTUKyM 1o teme "HabumoneHue
MpeBpaLIEHUs SHEPIHH 3apsSHKEHHOTO KOHJIeHCaTopa
B BHEPTUIO U3IIydeHus cBeroanoaa” win "U3yuenue
MPOTEKAHMsI TOKA B LIENH, coJiepKalieit
KoHIeHcaTop" wim "Pacnipenenenue pasHOCTH
MOTECHIMAIOB (HAIPSDKEHUS) IPU MIOCIEI0BATEIbBHOM
COCTMHEHNHU KOHJICHCATOPOB"

159

®dusnueckuil mpakTuKyM 1o teme "HMccnenoBanue
CMEIIaHHOTO COEAMHEH M PE3UCTOPOB" MK
"V3mepeHune yenbHoro cornpoTHBICHHUS.
npoBoaHuKoB" nin "MccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA OT HAIPSDKEHUS JUIS JIAMITBI
HaKaJIuBaHus"

160

duszuyeckuit mpakTukyM 1o teme "Habmonenue
anektponuza" uwiu "M3mepenue 3apsina
oHOBaJIcHTHOT0 MoHA" niu "MccnenoBanue
3aBHCHMOCTH COIPOTHBIIEHNUS TEPMOPE3UCTOPA OT
temrepatypsl" win "CHATHE BOJIBT-aMIIEPHOH
XapaKTepPUCTHUKH auoza"

161

PesepaHblii ypok. O0001IEHHE U CHCTEMATH3ALMS
3HaHui 1o Teme "KunemaTtuka"

162

PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS
3HaHui o teme "lunamuka"

163

PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS
3HaHui 1o teme "CraTuka TBepaoro rena'

164

PeseprHbIil ypok. O000LICHHE U CHCTEMATH3ALUS

3HaHMi 110 TemMe "3aKoHbI COXpaHeHHs B MeXaHHKe"

165

PesepsHblii ypok. O0001IEHHE U CHCTEMATH3ALS
3HaHui 10 Teme "OCHOBEI




MOJIEKYJIIPHO-KMHETHYeCKO’ Teopun"

166

PesepaHblii ypok. O0001IEHHE U CHCTEMATH3ALMS
3HaHui 1o Teme "Tepmoaunamuka. TennoBbie
MaIuHbI"

167

PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS

3HaHMIH 110 TeMe "AI‘pel"aTHLIe COCTOAHMS BCILICCTBA.

dazoBble nepexo s

168

PesepaHblii ypok. O0001IEHHE U CHCTEMATH3ALUS
3HaHWU 0 TeMe "DieKTprdeckoe moie"

169

PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS
3HaHui 1o Teme "[1ocTOSHHBIN diIeKTpUYecKuil TOK"

170

PesepBHsIi ypok. O000IICHHE U CHCTEMaTH3aINs
3HaHui 1o Teme "Toku B pa3nuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

170

16




11 KJIACC

Ne KosnyecTBo yacoB dakTuyeckast Snexrpomnie
n/ Tema ypoka Komrpoae MpakTuaec flara para unpposbie
Bcero Hble Hlyde H3YYeHHsT
n KHe padoThl odpasoBaTe/ib
padornt A HbIe pecypebl
B3aumopeiicTBue NOCTOSHHBIX MarHUTOB U
1 MPOBOJAHUKOB C TOKOM. MaruuTHoe moue. 1
I'unore3a Ammepa
Bexrop MarautHo#i uaaykuuy. [puHnun
2 CyTEPIO3ULIMN MArHUTHBIX Tosed. JInann 1
MarHUTHON MHAYKIUU
3 MarsuTHoO€ 1oJjie IPOBOAHUKA € TOKOM. OmbIT |
Opcrena
4 Cuna Amnepa, e€ HamnpaBJIeHHUE U MOIYITb 1
Pewrenue 3amau 1
6 [IpumeHneHne 3akoHa AMmepa. |
DIeKTPON3MEPHUTEIbHBIC IPHOOPEI
Cuna JlopeHna, e€ HanpaBIeHUE U MOYIIb.
7 JIBuKeHue 3apsyKeHHOHN YacTULBI B 1
OJIHOPOJTHOM MarHUTHOM TI0JIe
Pemenue 3anau 1
9 Pabota cunsl Jlopenua 1
10 Pemrenue 3amau 1
1 MarnurHoe 1ose B BEIIECTBE. |
deppoMarHeTuky, napa- ¥ JMaMarHeTHKH
12 OcHOBHBIE CBOWMCTBA (peppOMarHETHKOB. 1

IIpumenenue geppomarHeTHKoB




13

Pemrenne 3amay no teme "MarauTtHoe mose"

14 Pemrenue 3amau o reme "MaraurHoe moJe" 1

15 SIBneHue aneKTpoMarHuTHOM uHAyKuu. IToTok |
BEKTOpa MarHUTHOM WHIYyKLIUU

16 O/1C nnxyKIMn 1

17 3aKoH 3yeKTpoMarHuTHON nHAyKn Papanes 1

18 Buxpesoe anexrpuueckoe nose. Toku dyko 1

19 OJIC MHAYKIMYU B ABIDKYIIUXCSA IPOBOAHUKAX 1

20 Peurenue 3amau 1

21 IIpaBuno Jlenna 1

2 WnnyktuBHoCTh. Karylika MHAYKTUBHOCTH B |
LIETTH ITOCTOSIHHOTO TOKa

23 SBnenne camonsayknuu. DJIC caMOMHAYKITNHI 1

2 DHeprus MarHUTHOTO OJIS KaTYLIKH ¢ TOKOM. |
DJEeKTpOMarHUTHOE MoJIe

25 Pemenue 3amau 1

2% O000111IEHHE ¥ CHCTEMATH3AIMS 3HAHUM 110 |
Teme "DieKTpoauHaMuKa"

27 KonTponsHas pabota 1mo teme |
"OnexkrpoanHaMuKa"

28 Kounebarensnas cucrema. CBoOOHBIE |
kosiebanus. ['apmoHnyeckue kosedbaHus

) KunemaTrueckoe U THHAMHYECKOE OITHCAHKE !

? KoJIe0aTeIbHBIX ABMKECHUI
30 DHepreTuyeckoe onvcanue. BeiBog |

JAUHAMHUYECKOro OMUCaHUs rapMOHUYICCKUX




KosleOaHU U3 UX YHEPIeTUIECKOro U
KHHEMaTHYECKOTO OMMCAHUS

31 Awmrumutyna u dasa xojebaHuit
IMepuon u wacrora konebauuii. [lepuon manbx

3 CcBOOOIHBIX KOJICOaHUI MaTEMaTHYECKOTO
MastHuKa. [Tepros cBoOOIHBIX KOJIEOaHUIT
MPY>KUHHOTO MasiTHUKA

13 3aryxaromue KoneGaHus. BeIHYXneHHbIE
koseOanus. PesoHaHnc

34 ABTOKOJICOAHUS

35 Pemrenue 3amau

36 Ypox-koHpepenmus "MexaHHueCKHe
KoJIe0aHNs B My3bIKAIbHBIX HHCTPYMEHTaX"

37 O00011IeHHE U CUCTEMATH3AIMs 3HAHUH 110
Tteme "MexaHnveckue Kosiecbanus"

13 DJeKTpOMarHUTHbIE KOJeOaHusl.
KonebarenbHblii KOHTYp
®opmyna Tomcorna. CBs3p aMIUTUTYABI 3apsaa

39 KOHJICHCATOPa ¢ aMIUIUTYAOH CHIIBI TOKA B
K0JIe0aTeTbHOM KOHTYpE

40 3aKoH COXpaHEHHs YHEPTHU B HJCATEHOM
KoJiebaTeIbHOM KOHTYpe

41 3aryxaloliye IeKTPOMAarHUTHbIE KOJIeOaHusl.
BhIHYXI€HHBIC 2JICKTPOMArHUTHBIC KOJIeOaHuUs

4 Ilepemennslit TOk. Pesuctop u KoHAEHCATOP B
Leny IepeMeHHOTr0 ToKa

43 Karymika #HIyKTHBHOCTH B IIETIH TIEPEMEHHOTO




TOKa

3akoH OMa 111 SJIEKTPUYECKOH LenH

44
MepeMEHHOT0 TOKa
Mo1HOCTh NEpEMEHHOT0 TOKAa. AMIUTUTYAHOE

45 U JIeHCTBYIOIIEE 3HAYCHHE CHIIBI TOKA U
HaTPSDKEHUS

46 Pe3oHaHc B aniekTpryecKoi 1enu

47 Peurenue 3amau
WneansHblii Tpancopmarop. [Ipon3ssoacTso,

48 nepeiada v MoTpedIeHue MEKTPUIECKOR
SHEepruu
DKOJIOTHYECKUE PUCKHU TIPH TPOU3BOJICTBE

49 anextposHepruu. KympTypa ucnons3oBanus
ANIEKTPOIHEPTUH B IOBCEAHEBHOM KHU3HU

50 Pemrenue 3amau

51 Pewenue 3agay

52 O0001IeHHE U cUCTEMAaTH3alMs 3HAHUH 110
Teme "DIeKTpOMarHuTHRIC KoJieOanus"

53 Mexanndeckue BOJIHbI. XapaKTEPUCTUKU
MEXaHUYECKHX BOJH

54 CBo¥icTBa MEXaHUICCKUX BOJTH

55 3ByK. XapaKTEepHCTHKHU 3BYKa

56 Wudpassyk u yabrpassyk. lllymoBoe
3arpsi3HEHUE OKpYXKaloIel cpebl

57 Pemenue 3amau

58 DJeKTpoMarHuTHbIe BOJIHbL M3inydyenue

DJICKTPOMArHuTHBIX BOJIH




OHeprus 31eKTPOMAarHUTHBIX BOIH. CBOWCTBA

59 3NIEKTPOMArHUTHBIX BOJIH

60 IlIxana 3eKTpoMarHUTHBIX BoJH. [IpuMeHeHne
JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
ITpuHIMIBI PaIUOCBSI3H U TEIEBHICHUS.

61 Panuonokanus. DIeKTpOMarHUTHOE
3arps3HEHNE OKPYXKAIOIIEH cpebl

62 KonrposbHas padota no teme "Kosebanus u
BOJIHBI"

63 Cger. 3aK0OH MPSMOJIMHEHHOTO
pacmpocTpaHeHHUs CBeTa

64 Pemenue 3aga4 Ha IPUMEHCHHUE 3aKOHA
HPSMOJIMHEHHOTO PAcIIPOCTPAHECHHS CBETA

65 Otpaxenue cBera. [Inockoe 3epkaio.
Codepuueckoe 3epKano
[Ipenomnenune cBeta. AOCOTIOTHBIN U

66 OTHOCHTENBHBIN ITOKA3aTeIlb IIPETOMIICHU.
ITonHoe BHyTpeHHee oTpaxenue. [IpenenbHblit
YTOJI HOJIHOTO BHYTPEHHET'O OTPaKECHUS

67 Pemienue 3aa4 Ha IPUMEHEHUE 3aKOHOB
OTpa)keHUs U MPETOMIICHUS CBETa

68 Xon nydedt B npusMe. Jlucnepcus cBeta.
CrnoxHbIi cocTaB Oenoro ceta. Liper

69 JInnzel. okycHOE paccTOsIHUE U ONTUYECKAs
CHJIa JIMH3BI

70 ITocTpoenne n300paXKeHUH B INH3AX U X

cHCTeMax. YBEIUUYCHUE JIUH3BI




Pemenue 3anau Ha nocTpoeHUe U300paXKEHUH,

7 MOJIy4aeMBbIX C TIOMOIIBIO JINH3
72 I'ma3 xak ontudeckas cucrema
3 Pemenue 3anau. IIpenens! npuMeHUMOCTH

7 TEOMETPUUYECKON ONTUKU

74 CKOpOCTh CBETa 1 METO/IBI €€ N3MEPEHUS

75 JHucnepcus csera

76 Wurepdepennns cBera
KorepeHTHble HCTOYHUKHU. Y CIOBUSA

77 HaOIIOJICHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemrenue 3amau

79 [TpumeneHne nHTEpQHEpEeHIUH

80 Judpakuus cBera

81 Judpaxkunonnas pemérka. Yciaosue
HaOJTIOJICHUS TNIAaBHBIX MAKCHMYMOB

82 Peurenue 3amau

33 [TonepeunocTs cBeTOBBIX BOJH. [lomstpuzarust
cBeTa

84 Pewrenue 3amau

85 CBeTOBBIE SIBIICHUS B ITPUPOJIE

36 O06001IeHNEe U cCUCTEMATU3aLUs 3HAHUH 110
teme "Ontuka"

87 KonrposnbHas paboTa o reme «OnTuka»
I'panuip! npuMeHMMOCTH KIacCUUECKOM

88 MEXaHUKHU. 3aKOHbI 2JIEKTPOAMHAMUKH U

TNPUHIAIT OTHOCUTEIBHOCTH




IloctynaTsl cnenuanbHOM TEOpUU

89 1
OTHOCHUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJL.
TIpeoOpazoBanus Jlopenna. ¥YcinoBue

90 HNPUYUHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH U
COKpAIIlCHUE JUTHHBI

91 DHeprus U UMITYJIbC PENIITUBUCTCKON YaCTHIIBI 1

% CBs13b MacChl ¢ SHEPrHEH ¥ UMITYIILCOM !
PETATHBUCTCKOM 9aCTUIBI. DHEPrHs IIOKOS

93 PaBHOBecHOE TeIIOBOE U3ITyYeHUE 1

94 3akoH cMmenieHns Buna 1

95 I'mnores3a M. I1lnanka o kBantax. ®OTOHBI 1

96 DHeprus 1 IMIyJIbc GpoToHa 1

97 Doroaddexr. OnbrTsr A. I'. Cronerosa. |
3akons! poTodpdexra

08 VpaBuenue DitHinreiina s porodrddekra. |
"Kpacuas rpanuna" gporoapdexra

99 Jasnenue ceera. Onbitel [1. H. JIebeneBa 1

100 BonHOBBIE CBOMCTBA YaCTHI] 1
Bonnsl ae bpoiins. [Inuna Boansl ae bpoiins u

101 pa3Mepsl 001aCcTH JIOKANU3alUK ABIKYLIecs 1
YaCTHUIIBI

102 KopryckymsipHO-BOJTHOBOH Tyaiu3m 1

103 Jludpakuus 371eKTpOHOB HA KpUCTAIIaX 1

104 Criennyka u3MepeHnii B MUKPOMHpE. |

CoOTHOIICHHSI HEOTIPeIeIEHHO CTEI




Teiizenbepra

105

Penienne rpaduyeckux 3amadq

106

Pemenne pacuérneix 3agau

107

KonrposbHas paboTa o remam: "OCHOBBI
CTO", "KopmycKysipHO-BOIHOBOH Tyanu3m"

108

OMNBITHI 110 HCCIEAOBAHUIO CTPOCHHS aTOMA.
I[nanerapuas Mmozesb aroma Pesepdopaa

109

IToctynats! bopa

110

Bugs! cnextpoB. CrieKTp ypoOBHEH 3HEpTrun
aToMa BOJOpoAa

111

CHOHTaHHOE B BBIHYKICHHOC U3JIYUCHUE CBETA

112

Jlazep

113

Hyknonnas mozens siipa I'eiizen6epra-
WBanenko. 3apsi 1 MaccoBOE YHCIIO siapa.
H3otonsl. PagnoakTHBHOCTH

114

3aKoH paguoaKTUBHOIO pactana. CBoiicTBa
HOHHM3UPYIOIIET0 H3IydeHus. BiusHue
PaIMOAaKTUBHOCTH Ha JKUBbIE OPraHU3MBL.
Jlosumerpus

115

OHeprus CBsI3M HYKJIOHOB B siipe. SnepHble
cwmibl. Jledext maccr sapa. SnepHble peakiuy.
SnepHsle peakTopsl. [Ipodiemsl ynpasiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJOTHUYECKHUE
aCIEKThl Pa3BUTHUSA SIEPHON SHEPTETUKU

116

Mertoibt perucrpauyu U UCCI€10BaHuA
JIEMCHTAPHBIX YaCTHULL. CDyHﬂaMeHTaJ'IBHBIe
B3aMMOJICHCTBHUSL. EapI/IOHLI, MC30HbI U




nentonsl. [Ipencrasnenue o CtangapTHOH
Mmogenu. KBapk-rirooHHas MoJeIb aJpOHOB

117

®dusuka 3a npenenamu CTaHnapTHON MOJEIH.
Témnas maTepus u TéEMHas sHeprus. EnquncTso
(hu3nuecKoi KapTUHBI MUpa

118

Jransl Ppa3BUTUA aCTPOHOMMUHU. 3HauyeHne
ACTPOHOMHHU

119

ITpuMeHUMOCTb 3aKOHOB (DPU3UKU IS
00BACHEHUS MPUPOBI KOCMUYECKUX 0OBEKTOB.
MeTozb! aCTPOHOMUYECKUX UCCIIEI0BAaHUI

120

CoBpeMEHHbIE ONTHYECKHE TEJICCKOTIBL,
PaaNOTENECKOTIBI, BHEATMOC(hEpHas
aCTPOHOMHS

121

Bun 3Bé3nuoro Heba. Co3Be3nus, spKue
3BE3/IbI, IUIAHETHI, UX BUAMMOE JBHKEHUE

122

Comueunas cucrema. Coname. ConHedHas
aKTUBHOCTH. VcTounuk >ueprun ConHIa u
3BE311

123

3BE3/1b1, X OCHOBHBIC XapaKTEPHCTHKH.
Jnarpamma "criekTpaibHBIN Ki1acc —
CBETUMOCTD"

124

3BC3Z[I)I TJIaBHOM IMOCJISA0BATEIbHOCTH

125

Buyrpennee crpoenue 38€31. CoBpeMeHHbIE
MIPECTAaBICHHUS O TIPOUCXOKICHUH U
sBosronuu CoJIHIIA U 3BE3/1. DTarbl )KU3HU
3BE3]T

126

Muneunsiii [Tyts — nHama I'anaktuka. Tunbl




ranakTuK. YEpHble ABIPBI B AApax rajlaKTUK

127

Bcenennas. Pacmmpenune Beenennoit. 3akoH
Xab06mna. Teopust bonbIoro B3pbIBa.
PenukroBoe nznyuenue

128

MacmrabHas cTpykTypa BeeneHHOM.
MeraranakTuka

129

Hepewménnsle mpo6iaeMbl aCTPOHOMHU

130

®u3ndeckuil NpakTUKyM MO TEME
"HccnenoBaHue MarHUTHOTO MOJIS IOCTOSIHHBIX
marauToB" uinu "HccnenoBadue CBOMCTB
(heppomarnerrkoB" wiu "MccnenoBanue
JIEMCTBUS OCTOSIHHOIO MAarHUTa Ha paMKy ¢
TOKOM"

131

dusnueckuit MpakTUKyM 1o teme "M3mepenne
cuisl AMnepa" uinu "M3ydenue 3aBUCUMOCTH
cuiIbl AMIiepa OT CHJIbI TOKa" Miu
"OmnpeneneHre MarHUTHOW HHAYKIINY Ha
OCHOBE M3MepeHHsl Cuilbl AMnepa"

132

dusndecknil IPaKTUKYM O TEME
"HUccnenoBanue sIBIEHUS SJIEKTPOMAarHUTHOW
nHAyKoun'" wim "OnpeneneHine HHIYKIIH
BHUXPEBOTO MarHWTHOTO TOJIs"

133

Du3uyYECKUil MIPAKTUKYM 10 TEME
"HccnenoBanue sIBICHUST CAMOMHIYKIMU" WITA
"COopka MO HEKTPOMArHUTHOTO
reseparopa”

134

dusnueckuit MpakTUKyM 1o teme "M3mepenne
nepro/a CBOOOIHBIX KOJIEOAHNH HUTSHOTO U




HPY>KUHHOT'O MasTHUKOB"

135

Du3ndecknuil NpakTUKYM MO TEME
"[IpeoOpazoBaHue SHEPTHU B MIPYKUHHOM
MasiTHUKe"

136

Du3nyYeCKuil MPaKTUKYM IO TEME
"HccnenoBanue IepeMEHHOTO TOKa Yepes
HOCJICOBATEIBHO COCAUHEHHbIE KOHEHCATOP,
KaTylky u pesucrop” winu "HMccnenoanue
paboThl HCTOYHHKOB CBETA B LIENU
nepeMeHHOro Toka"

137

®dusnuecknil mpakTHKyM 1o teme "HU3ydenue
HapaMeTpoB 3BYKOBOH BOJIHBL"

138

dusnyeckuil MpakTUKyM 1o teme "M3mepenune
MOKa3aTells IpeIoMIICHHs CTeKIa" Wi
"[Tomyuenue n300pa>keHus: B CUCTEME U3
IUIOCKOT'O 3€pKaJia U JIMH3bI"

139

®dusnueckuil MpakTUKYM M0 TEMe
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOSHHA OT BElIeCTBa (Ha IPUMEpe KUIKHAX
nuH3)" um "U3mepenue poKycHOro
pacCTOSIHUSL PaCCEUBAIOLIUX JTHH3"

140

duzndecknii IPaKTHKYM IO TEME
"Habmonenue qudpakiuu, HHTEpHEpeHINT 1
roJIIpu3anuy ceera'

141

Du3UYECKUI IPAKTUKYM 10 TEME
"OmnpeneneHue UMITYIIbCa U S3HEPTUU
PENATUBUCTCKUX YacTull (1o GpoTorpadusim
TPEKOB 3apsHKEHHBIX YACTHI[ B MATHUTHOM




none)"

142

dusnyeckuit MpakTuKyMm 1o teme "M3mepenune
NoCTOSIHHOM [11aHKa Ha OCHOBE MCCIICIOBAHUS
doroadpdexra" wnn "UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3 CBETOANO OT
HanpspkeHus"

143

®u3uyYECKUil MIPAKTUKYM IO TEME
"HccnenoBanue crieKTpa pa3peskeHHOro
aTOMapHOro BOJIOPOJIa U U3MEpPEHUE
nocrosiHHo# Punbepra”

144

dusnueckuil MpakTUKYM 110 TEMe
"HccnenoBanue paiioakTUBHOTO (OHA C
UCIIOJB30BaHUEeM fo3umerpa” win "H3ydenne
MIOTJIOIIEHUS OeTa-4acTHI] aTFOMHUHHEM"

145

Pu3ndeckuil NPakTUKYM MO TEME
"HaOuronenus 38€31HOro Heba
HEBOOPYKEHHBIM I'JIa30M € UCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIpEICIICHHUS TTOJIOKEHHUS HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO IaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOT0 NOIyIApHs U SPKUE 3BE3/AbI" WITN
"HaGmoaenust B Teneckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3IHBIX CKOILUICHUI"

146

O06o0061IeHNe U cUCcTeMaTH3alus 3HaHui. Poib
(HU3HMKU U ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTMYECKOM, COITMATLHOM U ATUYECKOM
cdepax nesTeIbHOCTH YeI0BeKa

147

O6001IeHNE U CHCTEMATH3AIM 3HAHUI. Poab 1
MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOU




Hay4YHOH KapTHHE MUpa

O06o0061IeHre U cUcTeMaTH3alIs 3HaHui. Pob
(husnveckoit Teopu B HOPMHUPOBAHUHU
HpeCTaBIeHUH O pU3MYECKON KapTHHE MUPA,

148 .

MecTo (PU3MUECKOI KapTHHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTaBICHHUH O IPHPOJE

149 O060061IeHNE U CUCTEMATU3aLUs 3HAHUH 110
teme "Kunemartnka"

150 O00011IeHHE U cUCTEMATH3AIMs 3HAHUM 110
Teme "Knnemartuka"

151 O06001IeHNe U cUCTEMATU3aLUs 3HAHUH 110
teme "JluHamuka"

152 O0600IIeHNE U CHCTEMAaTH3aINs 3HAHHUH 110
teme "CraTka TBepAOro tena"

153 O06001IeHNE U CUCTEMATH3aLMs 3HAHUH 110
TeMe "3aKOHBI COXpaHEHHS B MeXaHHKe'"
O00011IeHHE ¥ CUCTEMATH3ALMs 3HAHUM 110

154 Teme "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOH
Teopun"

155 O06o001IeHNE U CUCTEMATU3aLUs 3HAHUH 110
teme "Tepmoaunamuka. TenaoBble MalIuHbL"
O060011IeHNE U CHCTEMAaTH3aINs 3HAHHH 10

156 TeMe "ArperaTHble COCTOSIHUS BELIECTBA.
®daszoBbie nepexo s

157 O0001eHHE U cUCTEMaTH3alMs 3HAHUM 110
TeMe "DnekTpudeckoe mose"

158 O06001eHNE U CHCTEMAaTH3aINs 3HAHKUH 110




TeMe "I1oCTOSHHBIN 37IeKTpUYecKuil TOK",
"Toku B pa3nuuHbIX cpenax”

159

O06001IeHNE U CHCTEMATH3aLUs 3HAHUH 110
teme "MarunutHoe nose", "OneKTpoMarHuTHas
HHAYKIUS"

160

PesepBHblii ypok. O0001eH E U
CHUCTEMaTHU3aIisl 3HAHUH 110 TeMe
"Mexanu4deckue Koneoanus"

161

PesepBHblii ypok. O0001ICHNE U
CHCTeMAaTH3alusI 3HaHUH 110 TeMe
"DIeKTpOMarHUTHBIC KoJieOaHus",
"MexaHUYECKUE U IEKTPOMATHUTHbIE BOJIHBI"

162

Pesepsuslii ypok. O6001eHue u
cucTeMaTu3anus 3HaHui mo reme "OnrTuka'

163

Pesepsusiii ypok. O6001IeHNE 1
cucTeMaTh3alus 3HaHuii mo TeMe "OCHOBBI
CTO"

164

PesepBHslit ypok. OGo0OnIeHHE U
CHUCTEMATHU3aIMs 3HAHUI 110 TEME
"KopmyckymsipHO-BOIHOBOM ayanu3m',
"®usuka atoma"

165

PesepBHblii ypok. O0001meH e u
cUcTeMaTu3anys 3HaHui 1o Teme "dusuka
aTOMHOTO 5/Ipa U IeMEHTapHbIX JacTul",
"OneMeHTs! acTpopu3uKy"

OBLIEE KOJIMYECTBO YACOB I10
ITIPOI'PAMME

165

16




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHUAJIBI JJISI YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

ba3oBblii ypoBeHb:
1. yuebHO-MeToanuecKkuii KoMruiekT aBT. JI.O. I'eaaenmreitn, FO.1.[luk, B.A.Kupuk.
«®uzuka. 10,11 knacc: COOpHUK 3aaHUN U caMOCTOATENbHBIX paboT» JI.A. Kupuk,
10.1. J1uk;
2. «®Pusuka. 10,11 knacc: meroguueckue Matepuansl s yantens» Kupuk JLA.,
I'enpenmreiin J1.O., uk FO.1. — M., Unekca, 2010 r.
IIpodunbHbIN YPOBEHDb:
1)yuebHO-MeTOTMueckuii KoMIUIeKT aBT. ['.5I MskumeBa, b b Corckoro(yueOHuK
«Duzuka 10,11» I'.A.Msakumes, b.b,byxosues, Mocksa, [Ipocsenienune, 2012;
2)«dwuzuka. [Toypounsie pazpadborku. 10,11 knace» (mo yueOnuky I'.5 Mskuiesa).
[Tocobue s yuurteneit o0meodpa3oBarenbubiX yupexaeHuil. Caypos 10.A., M,
[Ipocsemenue, 2010)

JlonosHuTEABHAS JJUTEPATYPA:

1. «Duzuka» 3amaunuk 9-11 kmaccel A.Il. PeimkeBuy, Mocksa, /Ipoda, 2011

2. «®uszukay» Junaktnuyeckue marepuaisl 10 knacc. A.E.Mapon, b.A.MapoH, Mockaa,
Hpoda, 2011

3. COopHnuk 3ama4 no ¢puzuke ais 9-11 knaccon o011e00pa30BaATENbHBIX YUPEKIACHUH.
I'.H.CrenanoBa, Mocksa, IIpocsemienue, 2009

4. «Puzuka 10-11 xknacce». CnpaBounsie matepuansl. T.1. Tpodumona, MockBa, OHUKC,
2010

5. «CnpaBouHuK mKojabHUKA 110 ¢puzuke» 7-11 kmaccer T.U. Tpodumosa, MockBa, OHUKC,
2009

6. «®usuka 10. CamoctosTenbHbIe U KOHTPOJIbHBIC padoThl» JI.A.Kupuk, Mocksa, Minekca,
2010

HOPwi:

7. «ONEKTPOHHBIE YPOKU U TECThl. PU3UKA B IIKOJIE»

8. Buptyanbnas mkona «Kupumia u Medboaus» «Ypoku ¢pusuku. 10 kmace»

9. Pecypcbl UnTepHer (caliT «OTKpbITasg GU3UKa» U 1p.)

10.21exkTpoHHBIN yueOHUK (COMPOBOXKIEHUE 0a30BOT0 Kypca)

11.«®u3uka 10» DnexkrpoHHoe npuioxenue k yueonukyl .5. Mskumesa, b.b, ByxoBiena,
H.H.Cotckoro, M IIpocsemieHus.
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