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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypoOBHE cpeaHero oOiiero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHUW U TpeOOBaHW K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBareiabHON mporpammsel, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickonn =~ @enepaunu,  peamu3yrOlIUX  OCHOBHBIC oOpa3oBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpenenseT 00s13aTebHOE NPEIMETHOE COJEPIKaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh U3YyUEHHUsI TEM U Pa3fesioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro mpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo @u3uke Aa€T MpEeACTABICHHE O ILENsIX, COAEp>KaHUHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUXCS CpEeACTBAMU
yueOHoro npenMera «Du3rkay Ha yriayOJIEHHOM YpOBHE.

N3yuyenue kypca (usuku yriyOoJEHHOTO YpPOBHSI MO3BOJISIET peajn30BaTh
3a/layu MPOPEeCCUOHAIBHON OpPHEHTAIMH, HAlpaBJICHO HAa CO3/IaHHE YCJIOBHM IS
NPOSIBJICHUS CBOMX MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIWMBI JUIsl TPOJOJDKEHUsT O00pa3oBaHHS B
opraHuzanuax mnpodeccHoHaIbHOr0 O00pa30BaHUsA M0 PA3NIUYHBIM  (U3HUKO-
TEXHUYECKUM U MWHXKEHEPHBIM CHEIUATIBLHOCTSIM.

B mporpamme 1o (Qu3MKe ONpeAeNsioTcs IUIaHUpYeMble pe3yibTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJHETO 00Iero o0pa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM Il pa3paboOTKH TpeOOBAHUM K JTMYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3ylibTaTaM OOYYarolIMXCsA, OCBOMBIIHMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHS Ha
yI1yONEHHOM YPOBHE, SBIISETCS CUCTEMHO-AESITEIbHOCTHBINA MOIXO/I.

[Iporpamma mo ¢pu3uKe BKIIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUSA Kypca (HU3MKH Ha  YrIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 10 T01aM O0YUECHUS;

conmepxkanue yuebHoro mpeamera «Duzuka» mo rogaM 00ydeHHS.

[Iporpamma mo ¢u3NKe HWMEET MPUMEPHBIH XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YUUTEIAMU (DU3UKHU ISl COCTABICHUS CBOMX PaOOYMX MPOTpamM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXKHOCTH ISl  peaM3aldd  Pa3IUYHBIX METOJUYECKHUX
MOJXO/IOB K TIpemnojilaBanuio (Gu3uku Ha yrayOn€HHOM ypOBHE TPH YCIOBHH
COXpaHEHHMs 00s13aTeNIbHON YaCTU COAEP KaHUs Kypca.



du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyINas B
KauecTBe y4eOHOTo IMpeIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 oKpy:xaromieMm Mupe. LIIKoapHbIN Kypc (QU3UKU — CUCTEMOOOPa3yIOMIHiA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DPU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, HU3YyYaeMbIX XHUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomueid. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpPENeNuiIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B c(epe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHUsI HOBBIX MAaTEpHaJOB C 3aJaHHbIMU CBOWCTBaMHU. M3yueHune
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHpPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAHUE YMEHHN MPUMEHSITbh Hay4YHBIN
METO/I MO3HAHUS MPU BBITIOJIHEHUH UMU YUEOHBIX HCCIIEOBaHUM.

B ocHOBY Kypca (hU3uKH Ha YpOBHE CpeHEr0 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpPbIE MOKHO PACCMaTpPUBATh KaK MPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/ieNioB (PU3UKH, BKIIOYAECT Kak
BOMPOCHI KJIIACCUYECKON, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (HU3UKH
o0beuHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce  sBIsIeTCS
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuUTHEM OOIIecCTBa, a TaKXKE C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriry0iaEHHOTO YpPOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHMYECKUX
MPWIOKEHUW HM3YYCHHBIX TEOPUM M 3aKOHOB. [Ipum 3TOM paccMarpuBaroTCs Ha
YpOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi TMOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHMEM TEXHUKUM U TEXHOJIOTMM, a Takke O0OCYXIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTOIB30BaHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaep>kaHusl MPOrpaMMbl MO (PU3HUKE JOIHKHO OBITh MOCTPOCHO HA
NPUHLUIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxona. [ns ¢usuku peannsanus 3TuX
MIPUHIIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUU CAMOCTOSITEIBHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JieiicTBytolero (axkropa ydeOHoro mnpouecca. st yriayOi€HHOTO
YPOBHSI — 3TO CHUCTEMA CAMOCTOSATENIBHOIO YYEHHUYECKOIO HKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHYECKHUE OMBITHI TPH HW3YYEHUHW HOBOTO
Marepuana, JabopatopHbie paboThl U pabOTHl NpakTUkyma. [Ipy 3TOM BO3MOKHBI
nBa crmocoba peanuzanuu (QU3MYECKOro TMpakTuKymMa. B mepBom  ciydae
MpakTUKyM npoBoauTcs aubo B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MNpakTUKymMa B CHUCTEMY JabOpaTOPHBIX pabOT, KOTOPHIC
MPOBOJSITCSL B Tpoliecce u3yueHus paszaena (temsl). [Ipu stom mox paboramwu
MPAaKTHKyMa MOHUMAETCSl CAMOCTOATEIBHOE HCCIEA0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 00001MEHHOTO Br/a O6€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme mo (¢u3mKe cuUCTEMa YYEHHYECKOTO JKCIEPHMEHTA,
nabopaTopHbIX pabOT W MpaKkTUKyMa MpeacTaBieHa €IWHBIM TepeuHeM. Bribop
TEMATUKH JIJI OTUX BHJIOB YUYCHHUYCCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCcTHHKaMHu 00pa30BaTEIBHOTO Mpollecca UCXO0Id U3 OCOOCHHOCTEHN MOYypOYHOIO
IUIAHUPOBAaHUs M OCHameHus kabwHera ¢usuku. Ilpu 3TOoM obecreunBaeTcCs
OBJIaJICHUE OOYYAIOIIMMKCSI YMEHUSMHU TPOBOJIUTH TMPSAMBIE W KOCBEHHBIC
U3MEPEHUs, HCCICAOBAHUS 3aBUCUMOCTCH (DU3MUYECKMX BEJIUYMH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIOKCHHBIX TUITOTE3.

Bonbiioe BHUMaHWE YACHISCTCS PEIICHUIO PACUYETHBIX M KAYCCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3aJlaHHON U HESBHO 33JIaHHON (PUM3MUYECKOW MOJIEIbI0, TO3BOJIAIONINE MTPUMEHSThH
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjienia Kypca, Tak U
UHTETpUpPYs NMPUMEHEHNE 3HAHUN U3 Pa3HbIX pasnenoB. /(s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpEACKa3aHue MPOTeKaHUs
bU3UYECKUX SIBJICHUNW M MPOIECCOB B OKPYXKAIOIIECH KU3HHU, TPEOYIOIIMEe BhIOOpa
buzruecKor MOIENH ISl CUTyaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 Y4eOHOro mporecca Kypc (GU3UKH YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEHETO 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabunera. B kaOunere Qu3uku JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OOpYJOBaHUE ISl BBHITIOJIHEHUS YKa3aHHBIX B MporpamMMme 1o
¢u3NKe yYeHHUYECKHX OIBITOB, JIA0OPAaTOPHBIX PAabOT W paboT MpakTUKyma, a
TaKXke IEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMOHCTpallnoHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHHU C
MPUHIIMTIOM MHUHUMAJIBHOW JOCTaTOYHOCTH ©  OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3UKE KIIOYEBBIX JIEMOHCTpAIUil st
WCCJICIOBAHMUS  WM3y4YaeMbIX  SIBIEHWW W  MPOIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe 00OpyAOBaHHE ISl YYEHUUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcst B BUAC TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JABYX OOydamomuxcsi. TeMaTHYecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYIOBAHMS JIOJMAKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JTAOOPATOPHUI.

OCHOBHBIMM LIEJIAIMH M3Y4€HUS (U3UKK B 00IIEM OOpa3oBaHUU SIBISIOTCS:

dopMHUpOoBaHUE HHTEpeca U CTpeMJIEHUS OOydYalolMXCi K HaydHOMY

U3YYEHHUIO TMPUPOJbI, PA3BUTHE WX HHTEIEKTYaJIbHBIXU TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METO/E MO3HaHUsA M (HOpMUpPOBaHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (DMU3HKU;

(dopMupoBaHUE YMEHUN OOBSICHITH SBJICHUS C UCIIOIB30BAaHUEM (PU3NUYECKUX
3HAHUM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poONM (PU3MKU I PA3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUM 0 BO3MOXHBIX  cepax  Oyaymiei
npodeccUOHaIbHON JESTENIbHOCTH, CBA3aHHBIX C (U3MKOW, TMOATOTOBKAa K
JanbHeHIeMy OOy4eHHIO B 3TOM HAIPaBJICHUH.

JlocTkeHnue 3TUX 1efiel oOecreurnBaeTcs pelieHUEM CIEIYIONIMX 3a7ad B
npolecce u3y4eHus Kypca (pU3uKu Ha ypoBHE CpeIHEero 001ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HaHHUM 00 OO0LMX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYSIpHYI  (U3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUI TPUMEHITh TEOPETHUECKHUE 3HAHUS JIJISi OOBSICHEHUS
buznueckux SABICHUA B MPUPOAEC W I MPUHATHUS TPAKTUUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIOCOOOB pEIICHMs] Ppa3UYHBIX 3aJad C SBHO 3aJaHHOM
¢usnyeckoil MoJeibl0, 3a/4ay, MOAPA3YyMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHE
¢usnyeckol Mojenu, aJeKBaTHOM YCJIOBHSM 3aJaud, B TOM 4YHCIE 3a/1ay
WHXEHEPHOI'O XapakTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHLMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB, UX BIUSHUSA HAa OKPYKAIOILYIO CPELY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nYecKnX OSKCIEPUMEHTOB, aHalIM3a MW HMHTEepOpeTanuud uHPoOpMaluy,
OIpEENEHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHS YMEHUM NPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K cdepaM npodecCuoHanbHOU NeATeIbHOCTH, CBI3aHHOU
¢ (hU3UKOIA.

B coorBerctBun ¢ TpeboBaHusmMu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusumka» Ha ypOBHE CPEAHETO OOIIEro
oOpa3oBaHus BbIOHMpaeTcs OO0YyYaIOIUMHUCS, IUIAHUPYIOUIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEUUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha u3ydenue pusuku (yrinyO0n€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMmme To (H3HKE TepedyeHb 1abopaTOpHBIX U
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAHHBIM, YYHTEIb Jel1aeT BbIOOD
NPOBEACHUS JIADOPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCs.



COAEPKAHUE OBYUYEHUSA
10 KVIACC

Pa3nen 1. Hayunblii MeTO HO3HAHUS IPUPO/BI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. HaydHblil MeToa no3HaHus u
METO/IbI UCCJICIOBAHUS (PU3UUECKUX SIBIICHUM.

OKCIIEpUMEHT M TEOpHUs B MpOIecce MO3HaHusl npuponbl. HabmroneHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJIOTOBbIE W IU(pPOBHIC
U3MEPUTENILHBIC MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBLIE CUCTEMBI).

[Torpemnoct  u3MepeHud  Qu3MUECKUX  BeNUUYWH  (aOCONIOTHASs WU
OTHOCHUTEIIbHA ).

MopenupoBaHue (U3HUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPJOE TENIO, WJCAIbHAS JKUIKOCTh, HWJCabHBIA Ta3, TOYCUHBIN
3apsin). ['unore3a. GuU3ndeckuii 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI
MHUpA, B MPAKTUYECKOUN AEATEIHLHOCTHU JIIO/IEH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomvi, nPaKmMUKYM.

N3mepenue cwibl TOKa M HalpsOKEHHWsT B LEMU MOCTOSHHOTO TOKAa MU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ LU]poBoit naboparopueit nmo ¢usmuke. [Ipumeps u3MepeHus
(bu3MUeCcKUX BETUYHH MPU MTOMOIIU KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema l. Kunemamuxa.

Mexannueckoe qBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IPOEKIUMHM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpelHssi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MATEpHATIbHOM TOYKH, UX MNPOCKIMU HAa OCHU CHUCTEMBI KOOPAWHAT.
CrnoxeHue nepeMelieHuii U CJI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHEIHOE ABUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U NIyTH MATEPUATBHOW TOYKH OT BPEMEHH U HX
rpaduxu.

CBobOogHoe majeHUe. YCKOpeHHE CBOOOTHOTrO majeHus. J[BrkeHwe Tena,
OpOLIEHHOI0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKH OT BPEMEHU U UX TPaPUKH.



KpuBonnHeintHoe  nBUkeHue. J[BUKEHHE  MATEpUATBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJoBas M JIMHEWHas ckopocTh. [lepumoa m uvactora oOpalieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTepUATbHOU TOYKHU.

TexHuyeckue YCTpOHWCTBA U TEXHOJOIMYECKHE IIPOLIECCHI: CIHUIOMETD,
JNBWKCHHE CHApsJoB, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE IEepelayu,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenb cucteMsl OTCUETA, WILTIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBKEHUSI.

CrocoOBbI cciieJOBaHUs IBUKEHUN.

Nnnroctpanuus npeaeabHoro nepexoa U U3MEepEHNE MITrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenue aBuxeHus: Tena, OpOIeHHOro MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne ckopocTy Ipy ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTEW, TPAEKTOPHUI, CKOPOCTEW ABUKEHUS OJHOTO U TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomul, nPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO NIBMXKEHUS C L€ ONPENEIEHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JIBHXKECHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOPEHHUsI  CBOOOJHOTO najgeHuss  (peKOMEHIOBaHO
HCIIOJIb30BaHuE ITU(PPOBOI Ta00paTOpPUN).

WN3yuenue nBwkeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O IPSAMOM MNPONOPLUOHAIBHON 3aBUCHUMOCTH MEXAY JAIBHOCTHIO
IOJIETA U HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydeHne IBWKEHMS Tejla IO OKPYXKHOCTH C ITOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanyue 3aBUCUMOCTH NEPHOJA OOpallleHHs: KOHUYECKOTO MasiTHUKA
OT €r0 IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. HMHepumanbpHble cuctembl otcy€ra. [IpuHiuumn
oTHocuTenbHOCTU ['anmunest. HennepruanbHble cUCTEMBI OTCUETa (OmpenesieHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproTOHA 1711 MaTepraibHOM TOUKHU.

Tperuii 3akoH HproToHa 11 MaTepuanbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJICHTHOCTb T'PAaBUTALMOHHOM U
VHEPTHOMN MacCCHI.

Cuia TsKeCTU. 3aBUCUMOCTb YCKOPEHUSI CBOOOJIHOTO MaJIeHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpapuyeckol MmHpOTHL. JIBUXKEHHE
HeOeCHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kemuepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHHUS U CUJIa TPECHUS
nokost. Koadpduuuent tpenus. Cuia CONpOTUBICHUS TPU JABUKEHUU Teia B
KUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUS.

Hanenue. I'mapocratnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOIIIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBH>XeHUS TN B MHEPIMAIBbHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCYETA.

[IpuHIKIT OTHOCUTENBHOCTH.

Kauenue nByX UMIMHIPOB WUJIU IIAPOB PA3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIUATbHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BEJICHHEM MACChI T€Ja Ha €r0 YCKOPEHUE B MHEPLUAIBLHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIINX B PE3YyJIbTATE B3AUMOICHCTBUS TEI.

HN3mepenne macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NIOABEME U TIAJICHUN.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHeHUE CUJ TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadopamopuvie padomol, nPpaKmuKym.

N3mepenue paBHOAEHCTBYIONIEH CUIT PU JBUKEHUH OpyCKa M0 HAKJIIOHHOM
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHM JBUKEHUSI OpycKa Mo
HAKJIOHHOH INTOCKOCTH HAa 33JJaHHOE PACCTOSHUE OT €r0 MACCBHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE H
pe3uHOBOM 00pasile, OT ux aedopmariuu.

N3yuenue NBMKEHUSI CHCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN depes
NErkuit OJIOK.

N3mepenue koddduiirieHTa TpeHUs M0 BEIMUUHE YIII0BOT0 Ko puiiueHTa
3aBucUMOCTH Frp(N).
UccnenoBanue nBmxeHus: Opycka 1o HaKJIOHHOM IMIIOCKOCTH € TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.
N3ydenune nBr>XeHUs Tpy3a Ha Baly C TPEHHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbGcomotHo TBEpAoe Terno. I[locTymaTenbHOe W BpallaTelbHOE JIBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaiieHus. I[liedo cusl.
CioxxeHue cuil, MPUJIOKEHHBIX K TBEpOMY Teny. LIeHTp TskecTu Tena.
YcioBus paBHOBECHS TBEPIOTO TEJIA.
YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE paBHOBECHE.
TexHuueckue yCTpPOMCTBA W TEXHOJIOTHUUECKHUE TMPOIECChl: KPOHILITEHH,
CTPOUTEIBHBIN KPaH, pelI€TyaThie KOHCTPYKIIMH.
Jemoncmpayuu.
VYcnoBus paBHOBECHSL.
Bunsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuvie padomvi, nPaKmMUKYM.
HccnenoBanne ycinoBHl paBHOBECHS TBEPAOTO TeElla, HMMEIOIIETO OCh
BpalICHUSI.
KoHcTpyrnpoBanue KpOHIITEMHOB U PACYET CUJT YIIPYTOCTH.
N3yueHne ycTOMYUBOCTH TBEPOTO TENA, UMEIOUIETO JIOIIA/Ib OTIOPHI.
Tema 4. 3akonvt coxpanenus 6 mexanuke.
Nmnynibc MmatepuanbHOM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOYEK. L[eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTpa Macc.
NMmnynbe cuiibl 1 ©I3MEHEHUE UMITYJIbCa Tea.
3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE 1BUXEHME.
MomeHT umnynbsca MarepuanbHor TOuku. [IpencraBineHne o coxpaHeHUU
MOMEHTA UMITYJIbCa B LIEHTPAJIbHbBIX MOJIAX.
Pabora cvibl Ha MajloM M Ha KOHEYHOM IepeMenieHuu. [ paduyueckoe
MpeIcTaBieHrne paboThl CHITHI.

MOIIHOCTH CHJIBI.

Kunernueckass sHeprusi MarepuainbHOW TOYKH. Teopema 00 UBMEHEHUHU
KMHETHUYECKOW SJHEPTUU MAaTEPUATBbHONU TOUKHU.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbL. [lOTEeHIIManbHAs SHEPrus.
[loTeHumanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
SHEprusa Tena B OAHOPOJHOM TpaBUTALMOHHOM moje. [loreHimanbHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe€ OAHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThs KOCMHUYECKAsi CKOPOCTb.

CBsi3b  pabOTHl HEMOTEHIMAIBHBIX CHJ C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHECHHSI MEXaHUYECKON YHEPTUHU.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHymm i UACAIbHOM XKUAKOCTH KaK CJEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW YHEPIUHU.

TexHuueckue yCcTpoiCcTBa U TEXHOJIOTHMUYECKHUE MPOLECCHI: IBUKEHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIA TMHUCTOJIET, THUPOCKON, (UTypHOE KaTaHue Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHne MOITHOCTH CUJIBI.

N3meneHue sHepruu Tea npu COBEPIICHUN PabOTHI.

B3anmMHble peBpanieHus KUHETUYECKOW U MOTEHIHAIBHOW SHEPTHil Mpu
NENCTBUU Ha TEJO CHUJIbI TSYKECTU U CHIIBI YIPYTOCTH.

CoxpaHeHue 3Hepruu mpu cBOOOTHOM MaJICHHUH.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padomot, nPAKMUKYM.

W3mepenne uMmyibca Tella IO TOPMO3HOMY IIyTH.

N3mepeHue cUIbl TITH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOIITHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUH.

N3mepeHre KHHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMATBHON YHEPTUH MPYKUHBI ¢ paOOTON CHJIIBI
TPEHUSL.

Omnpenenenne pabOTHl CWIIBI TPEHHS] TPH JABMKCHHH Tella MO0 HAKJIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3nKa ¥ TEpMOAUHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHbBIE TOJOXKEHUS MOJEKYIsipHO-KHHeTHueckoi Teopun (MKT), ux
ombITHOe oOocHoBanme. Jluddysus. bpoyHoBckoe aBWKEeHHE.  XapakTep
JBIKEHHUSI U B3aUMOJECHCTBHMSI YacTHI] BellecTBa. Mojenu CTpPOEHHs Ta3oB,
KUJKOCTEH M TBEPABIX TE€T U OOBSICHEHUWE CBOMCTB BEIECTBA HAa OCHOBE ITUX



Mozeneii. Macca u pasmepbl Mosekyd (atomoB). KonudecTBO BellecTBa.
[ToctosHnas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasza JIBUKYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomntoTHas
Temrneparypa (mkaia temneparyp KensBuna). 3akon JlanpToHa. M3omporecchl B
WJeaqbHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIeHnEe U30IMPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeIHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBH)KEHUSI MOJIEKYJ HJI€aIbHOTO Ta3za (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU UICaTIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETHYECKON PHEPTUEH MOCTYNATeIbHOTO TEIJIOBOTO JBIKCHUS €€ YaCTHIL.

TexHudyeckne yCTPOMCTBA W TEXHOJOTHMUECKHE TIPOIIECCHI: TEPMOMETP,
OapomeTp, MoJyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHUI] BEILIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuchbio peanbHOro OpOoyHOBCKOTO JIBUXKEHHUS.

Juddy3us xuaKocTe.

Monens onbita IllTepHa.

[IpuTskeHre MOJIEKYI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmonenue u nccienoBanyue N30mpoIeCcCoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomvl, nPAKMUKYM.

HccnenoBanne 1mporecca YCTaHOBICHHS TEIUIOBOTO PABHOBECUS IIpU
TEIUIO0OMEHE MEXKTY TOPSIYei U XOJIOTHOU BOJIOH.

N3ydeHne H30TEpMHUECKOTrO Ipolecca (peKOMEHIOBAHO HCIOJIb30BaHUE
1 dpoBoii TabopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTO Mpoiiecca.

[IpoBepka ypaBHEHUS COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauiuneol.

Tepmonunamuueckass (T[[) cuctema. 3amaHue BHEIIHUX YCIOBHM ISt
TEPMOJIUHAMHAYECKONW CHUCTEMBI. BHENIHNE U BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHCTEMBbI KaK CpeIHUE 3HAUYCHUS! BEJIUYUH, OIUCHIBAIOLIUX
€€ COCTOsIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamuku. CaMonpou3BOJIbHAs — penakcarus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUNIOBOMY PAaBHOBECHIO.

Mopens wuaeampbHOro ra3a B TEPMOJAMHAMUKE — CHUCTEMA YPAaBHEHUN:
ypaBHeHHe MenaeneeBa—KianeiipoHa W BbIpaK€HHE 711 BHYTPEHHEH SHEPIUH.
VYcnoBus NPUMEHMMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTpALWs YacTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue sl BHYTPEHHEW HEPTUA OJHOATOMHOTO HJI€AIBHOIO
rasa.

KBa3zucratuueckne 1 HECTATUYECKHE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAUHAMUKE. Brruncinenue paboTel 1o rpaguky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnoco0  M3MEHEHUSI  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboThl.  KouBekius,
TEIJIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenpHas MW MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TeEIIoTa CropaHus
TtoriuBa. Pacu€r konuyecTBa TErUOTH mnpu  Temonepenaye. llonsrtue 00
aanabaTHOM Mpoliecce.

IlepBeii1 3akoH TepmoauMHaMUKHU. BrHyTpeHHsAs osHeprusa. KoanuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUs  BHYTPEHHEW  DHEepruum
TEPMOJANHAMUYECKOIN CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKHM JII PaBHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eAMHCTBeHHAas aguadaTa. AOGCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJAMHAMHUKK JJII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOJXKHO TIepeaaTh TEINIOTY OT 0oJiee XOJIO0HOro Teja K 0oJjiee HarpeTtoMy 0e3
koMmrieHcaruu (Kiaysuyc). HeoOpaTuMocTh MpUpOAHBIX MTPOIIECCOB.

[TpuHuMne! nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapho.

OKOJIOTMYECKHE acCHEeKThl MCIIOIb30BAaHMS TEIUIOBBIX JABUTaTellel. TerioBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEbI.

TexHudyeckne yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOAUIIBHHUK,
KOHJUITMOHED, AW3EIbHBIM U KapOIOpaTOPHBIM JBHUraTelH, IMapoBas TypOWHa,
IIOJIyYEHNE CBEPXHU3KUX TEMIIEpaTyp, YTWIH3ALUA «TEIUIOBBIX» OTXOAOB C
HCIT0JIb30BAaHUEM TEIJIOBOI0 HACOCA, YTUIN3alusg OMOOPraHUYECKOT0 TOIUIMBA JIJIS
BBIPAOOTKH «TETJIOBOW» U ANEKTPOIHEPTHH.

Jemoncmpauuu.

M3meHeHue TeMneparypsl Ipy aauadaTH4ecKOM pacIilMpEeHnH.

Bo3nymiHoe oraumso.

CpaBHEHHE yIEIIBHBIX TEMIIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUS! BHYTPEHHEH SHEPTHU.

HccnenoBanue annabaTHOro mpouecca.

KomnbroTepHble MOAEIN TEIIOBBIX JBHUraTENEH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomol, NPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M YHEPrUU MEXMOJEKYJIAPHOTO B3aUMOJACHCTBUS U
TEMIEPATypbl KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. Vcnapenue wu kumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUsl.

Hacepiiiennble u  HeHachlmleHHble Mapbl. KauecTBEHHass 3aBUCHUMOCTD
MJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O TMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocts Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBmeHwe W KpucTau3auus. YAelbHAas TEIJIoTa IUIaBICHUS.
CyO6numarnus.

Hedbopmanuu tBEpHOTO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedhopmanuii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE
pacirpenre. AHTapMOHU3M TETUIOBBIX KOJI€OaHU YaCTHUI] BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCIIUPEHUS TeJl (Ha KaU€CTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B (ha30BBIX MEPEX01ax.

VYpaBHeHUE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KO3 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI:  KUIAKHUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIEHHBIX MAapOB.

Kunienne. Kunenne npu noHM>XEHHOM JaBJICHHUH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL ¢ MBUIBHBIMH TJIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBieHus.

Mogenn HEHbIOTOHOBCKOW >KHUKOCTH.

Cnoco0bl U3MepeHusl BIaKHOCTH.

UccnenoBanne HarpeBaHusl U IUIABJICHUS KPUCTAIUIMUYECKOTO BENIECTBA.

Buner negopmanuii.

HaGnronenne manbix aedopmaruii.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomul, nPAKMUKYM.

N3ydenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IUIABICHHUS JIbIA.

N3ydeHue CBOWCTB HACBHIIEHHBIX MapoOB.

N3mepenue abCcomoTHOM BIaKHOCTH BO3/IyXa U OIEHKA MAacChl TIapOB B
MOMEIIICHUHU.

N3mepenue koadduiirieHTa moBEepXHOCTHOT O HATSHKEHUSI.

N3mepenune monyns FOwnra.

UccnenoBanne 3aBUCUMOCTH  AedopMalud PE3MHOBOTO 00Opas3ia oT
MPUII0KEHHOW K HEMY CHUJIBL.

Pasnen 4. DiekTpoauHaMuKaA.

Tema 1. Dnekmpuueckoe none.

OnekTpu3auust Tel U €€ MPOSABICHUSA. OJIEKTpUYecKuil 3apsan. JlBa Buma
ANEKTPUYECKUX 3apsAnoB. I[IpOBOJHWKHM, [UPIEKTPUKHM U TMOJYHIPOBOIHHUKH.
DNEeMEHTApHBIA DIIEKTPUYECKHM 3apsii. 3aKOH COXPAaHEHUsI 3JIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsiaoB. Todeunbie 3apsiabpl. 3akoH Kymona.

DnekTpuueckoe nojue. Ero neiicTBue Ha AIEKTPUUECKHUE 3apsbl.

HamnpspbkéaHocts  anekTpudeckoro  mons.  IIpoOubeiit  3apsa.  JIuaum
HAIPSKEHHOCTHU 3JIEKTPUUYECKOro 1noist. OQHOPOJHOE NEKTPUUECKOE TOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATUYECKOIO MOJiA. Pa3HOCTh MOTEHUMAIOB H
HanpsbkeHue. lloTeHnumanbpHas 5»HeEprus 3apsja B DIIEKTPOCTATHYECKOM IOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nojis. CBa3b HANPSKEHHOCTH MOJIS U PA3HOCTH
MOTEHIMAJIOB i1 AJIEKTPOCTATUYECKOro 1mojis (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[TpuHOUD Cyneprno3uuuu 3JIEKTPUUECKUX IMOJIEH.

[Tone Ttoweunoro 3apsiga. [lome paBHOMepHO 3apsnkeHHOU cdepbl. [lone
PAaBHOMEpPHO 3apsbKeHHOTro 1Mo oObéMy mmapa. [lone paBHOMEpHO 3apsiKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTuHBI JWUHUN HANpPSOKEHHOCTH JTHX TOJIEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

Jnsnexrpuku B BJIEKTPOCTATUYECKOM TOJIE. Jnanexktpuyeckas
MPOHUILIAEMOCTh BEILIECTBA.



Konnencarop. DeKTpOEMKOCTh KOHIAEHCATOPA. DIIEKTPOEMKOCTh IIIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locienoBarenbHoe COeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3aps>KEHHOr0 KOHAEHCATOopa.

JIBreHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuYecKne yCTpOWCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, IJICKTPOCTATHUUECKasl 3allliTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KOHJIeHCcaTopkl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO U IPUHLIMI JEUCTBHUSI DJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE JBYX 3apsKCHHBIX IIACTHUH.

Mogens anektpoctaTuyeckoro reueparopa (Ban ne I'paada).

[TpoBOHUKH B JEKTPUYECKOM TIOJIE.

DIIEKTpOCTaTUUYECKAs 3alUTA.

YCTpOMCTBO U IEUCTBUE KOHAECHCATOPA IMTOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus JIEKTPUIECKOTO MOJIs 3apsHKEHHOT0 KOHIEHCaTopa.

3apsiika 1 pa3psiKa KOHJIEHCATOpa YEPE3 pe3UCTOp.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomvi, nPAKMUKYM.

OneHka cu1 B3aMMOIEUCTBUS 3apsSKEHHBIX TEJL.

HaGmronenue npeBparieHus: 3JHEPruu 3apsHKeHHOT0 KOHIEHCATOPa B SHEPTHIO
U3JIy4EHUsI CBETOIMO/IA.

N3yueHue npoTekaHus TOKa B LEMHU, COAEpKaAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINATIOB (HaTIpsKEHUS ) npu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA Yepe3 pe3ucTop.

Tema 2. Ilocmosnnulil 31eKmpuiecKuil Mmok.

Cuiia Toka. [TocToAHHBIN TOK.

VYcioBus CylIECTBOBaHUS MOCTOSTHHOTO AJIEKTPUYECKOro TOKa. McTouHukun
toka. Hanpspokenne U u SJ1C &.

3axkon Oma JJ1s ydacTKa IeTHq.

DIEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJIMHBl W IUIOIIAAM NONEPEYHOTO CEUCHMUS.
Y ienpHO€ CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapalIeNIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJIHUKOB.
Pacuér pa3BetBi€HHbIX dnekTpuueckux eneil. [Ipasuna Kupxroda.



Pabota anextpuueckoro Toka. 3akoH Jxxoynsa—Jlenuna.

MONIHOCTh 3JIEKTPUYECKOrO TOKA. TeIioBass MOIIHOCTb, BbIAEIsAEMAas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HUCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampikanue.

Konnencarop B nenu noCTOSIHHOTO TOKa.

TexHuyeckue YCTpOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON IHEPIUU.

Jemoncmpayuu.

N3mepenue cuibl TOKa 1 HAMIPSKCHMS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSDKEHUS U1 PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS IUIUHIPUICCKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBIICHUS MPU TMTOCTOSTHHOM
HaIPSKEHUU.

[Ipssimoe n3mepenue J/]C. KopoTkoe 3aMbIKaHHE ralIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0sI coeTuHeHHsI ICTOYHUKOB Toka, DJIC G6atapeii.

HccnenoBanne pa3HOCTH MOTEHUHUAIOB MEXIY MOJIIOCAMUA MCTOYHHKA TOKa
OT CWJIBI TOKa B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomvi, nPAKMUKYM.

HccnenoBanne CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yneabHOro COnpoTUBRIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTM CHJIBL TOKA OT HANPSKEHUS U1l JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia U3MEepeHus amnepMerpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHyTpeHHETr0 CONPOTUBICHUSI ICTOUYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C ranbBaHMUYECKOTO 3JIEMEHTa OT BPEMEHU
[IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXIY MOJIIOCAMU MCTOYHHKA TOKa
OT CHWJIbI TOKa B LIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toxu 6 paznuunsix cpeoax.

DOneKkTpuyeckas MPOBOJAMMOCTh  PA3JIUMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh COMPOTUBJICHUS METAJUIOB OT
temneparypsl. CBEpXIPOBOIUMOCTb.



DJIEKTPUYECKHM TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX MYYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOAUMOCTH
MOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoja. [lonynpoBogHMKOBbIE TPHOOPHI.

DIEKTPUYECKUUA TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS THCCOLMALIUA.
DnekTponus. 3akoHbl Dapajiest 1Jisl SIEKTPOIIN3a.

DIIEKTpUUYECKU TOK B Ta3zax. CamMOCTOSITENIbHBII M HECAMOCTOSTEIIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. MoisHus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: Tra3zopaspsaHble
JaMIIbl, AJIEKTPOHHO-JIyuyeBasi TpyOKa, MOIYNPOBOJHUKOBBIE NPHUOOpHI: IHOJ,
TpPaH3UCTOp, (oTOAMOA, CBETONMOA, TralbBaHUKA, padUHUPOBAHUE  MEIH,
BBIIUIABKA AJTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIIEHNS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHbl anekTposnza Dapases.

HckpoBoii pa3psia v IPOBOAMMOCTB BO3yXa.

CpaBHEHUE NPOBOAMMOCTH METAJUIOB U IMOJIYIPOBOIHUKOB.

OnHOCTOPOHHSSI TPOBOJAUMOCTh AUOJA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomol, NPAKMUKYM.

HaGmronenue snextposiusa.

N3mepenue 3apsaa 0OqHOBAJIEHTHOTO HOHA.

HccnenoBaHnne  3aBUCUMOCTM  CONPOTHUBJIIEHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOA.

Ou3nYeCKUil NMPAKTUKYM.

CniocoObl u3MepeHus (pU3NYECKUX BETUYHH C MCIOIb30BAHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, MCCICIOBAHUN  3aBUCUMOCTEMN
du3nuecknx BENWYMH, TPOBEPKA MPEITIOKEHHBIX THUNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe padOTHI, TPAKTUKYM» ).

MesknpeaMeTHble CBA3H.

N3yuenne kypca ¢usmku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EM C KypcamMu
MaTeMaTUKH, OWOJIOTHH, XUMUH, TeoTpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nOHAmMUA, C6A3AHHbIE C UZYUECHUEM MENMOO0E HAYUHOZ0
no3HanuA: SIBJICHUE, Hay4HbId (haKT, rumnoresa, (puznueckass BEeITUUYMHA, 3aKOH,



Teopus, HaONIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU M, U3MEPUTEIbHBIE TPUOOPHI, I poBast 1abopaTopus.

Mamemamuka: pelnieHHUe CUCTEMbl YypaBHeHUM. JluHelHas (QyHKUMS,
napabona, runepoosa, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue (PyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ MX TPOEKIIMK HA OCH KOOPJIUHAT, CJI0)KEHHE BEKTOPOB.

buonozua: mexannueckoe ABWXKEHHE B KUBOU mpupoze, Audpdysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaloLleH Cpelibl,
yTUIM3alusl OUMOOPraHMYECKOro TOIUIMBA I BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B dKUBOM NpUpOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ,
MOJIb BEILleCTBAa, MOJSpHas Macca, IMOJIy4YeHHE HAHOMAaTepUaloB, TEIUIOBbIE
CBOMCTBA TBEPABIX TN, )KUIKOCTEH U ra3oB, KUJAKUE KPUCTAIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIUTUYECKAS JUCCOLMALINS, TaIbBAHUKA, FIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: Bna>xxHoCcTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M OKHJAKOIO TpPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKLHU
(KpOHIITENH, peméryaTrble KOHCTPYKLMHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (FMPOCKOIN, BOJOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBasi TypOHHA, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHaJioB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsAHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHamMuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MNOCTOSHHBIX MArHUTOB M IMPOBOJHHKOB C  TOKOM.
MarautHoe mnone. Bekrop MarHuTHOM uHaykuuu. llpuHnumn cynepno3unuu
MAarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIUU.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amriepa, e€ HanpaBJI€HUE U MOTYJIb.

Cuna Jlopennia, e€ HampaBjieHUE U MOYJb. [[BHKeHHE 3apsKEHHON YaCTHILbI
B OJIHOPOJHOM MarHuTHOM noJie. Pabota cuibl JIopenia.

MarunurtHoe nosie B BeniectBe. DeppoMarHeTUKy, napa- i THaMarHeTUKH.



TexHnueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: NPUMEHEHUE
MTOCTOSIHHBIX MAarHHuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHIL.

Jemoncmpayuu.

Kaptuna  nuHMI  MHAYKOMM ~ MAarHUTHOTO  MOJA  TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuil MarHuTHOM MHAYKIHH TOJISI NIMHHOTO PSIMOTO IIPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIIIKA C TOKOM.

B3aumopeiictBue ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeHIia Ha HOHBI JJIEKTPOJINTA.

HaGmronenue qBr>keHUs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeUCTBUA 3JIEKTPOU3MEPUTETBLHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomsl, nPAKMUKYM.

HccnenoBanrue MarHUTHOTO TOJISL TOCTOSHHBIX MarHUTOB.

UccnenoBanue cBOWCTB heppOMarHETHKOB.

HccnenoBanue n1eMcTBUSI TOCTOSTHHOIO MAarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl AMmnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE M3MEPEHHUSI CUJIbI AMIIEpA.

Tema 5. dnekmpomazHumHas UHOYKUu.

SIBiieHne BJIEKTPOMAarHUTHOM MHAYKUUU. [IOoTOK BEKkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKuMH. 3aKOH AJIEKTPOMAarHMTHOM uWHAykuuu Dapajes.
Buxpeoe anektpudeckoe noiie. Toku Oyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[TpaBwuiio Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENHM IOCTOSIHHOIO TOKA.
ABnenue camonnaykiuu. IJ1C caMOMHYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: WHIYKLUHWOHHAs
[1€4b, COJICHOU], 3alMATA OT AJEKTPU3ALUMHU TEJ NPU ABU)KEHUHA B MArHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne ssBneHus 3J€KTPOMAarHUTHOM MHTYKITHH.

UccnenoBanne 3aBucumoct I/JC MHAYKIMUM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpaBuino Jlenua.

[Tanenne marauTa B alfOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIHU.

NccnenoBanne 3aBucumoctd DJ[C cCaMOMHIAYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomvi, nPaKmMuUKyM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON WUHAYKIUH.

Onpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sBICHUS CAMOUHAYKIIHAM.

CoOopka Moj1eNr DJIEKTPOMAarHUTHOT'O TeHEpaTopa.

Pa3nen 5. KosieGanusi u BOTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarensuasa cucrema. CBoOO HEIE KOI€OaHUS.

IMapmonundeckue kosiebanus. KuHematnueckoe M JMHAMUYECKOE OIMCAHUE.
DHEPreTUYecKoe OMUCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOW sHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJEOAHWUN M3 WX DHEPTeTHUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvminutyna u ¢asza kosnebanuil. CBsi3b aMIUIMTYIbI KOJEOAHUN HCXOIHOU
BEJIMYUHBI C aMIUTUTYJJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon m yacrora konebanuii. Ilepron Manbix CBOOOIHBIX KoJeOaHUN
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOMHBIX KoeOaHMI MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxarouux Kosnedanusax. BoiHyxaeHHble konebanus. Pesonanc.
PezonancHas kpuBas. BnusgHue 3aryxaHWss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoucTBa U TEXHOJIOTUYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch K01e0aTeIbHOTO ABUKCHHUS.

HaGmronenne He3aBUCUMOCTHY TIEPHO/Ia MAJIBIX KOJIeOaHUH Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3atyxammux KoJie0aHUN 1 3aBUCUMOCTH TEproIa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIICHUSI.

HccnenoBanne konebaHui Tpy3a Ha MACCUBHOM TIPYXKHHE C IEIBIO
dbopMupoBaHUS TIPEICTABICHUN 00 WaeaTHbHOW MOJENH MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPH KOJEOAHUSIX Ipy3a Ha IPYKUHE.

HccnenoBanne BhIHYXKICHHBIX KOJICOAHU.

Habmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadbopamophnvie padbomuvl, NPaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HHUTSAHOIO M MPYNKUHHOTO
MasiITHUKOB.

N3yuyeHue 3ak0HOB IBHXKEHHUS TeJa B X0/1€ KoJeOaHUl Ha YIIPYroM MOJABECE.

N3ydenne nBuxKeHUsSI HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY b 3aTyXaIOIUX KOJEOaHUH.

UccnenoBanue BEIHYXICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumnvle Konedanus.

KoneGarenpubiit koHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJeOaHUSA B
uaealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIBI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpAaHEHMs SHEPTUHU B UCATBHOM K0J1€0aTeTbHOM KOHTYPE.

3aryxaromume 3JEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbIe
AIIEKTPOMArHUTHBIE KoJieOaHusl.

[lepeMenHbli TOK. MOIMHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE U
JIEUCTBYIOIIEE 3HAUEHHWE CHJIBI TOKA W HANPSOKCHHUS TPU Pa3IUdHON (popme
3aBUCUMOCTHU MEPEMEHHOTO TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTOp, KOHJEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMU CHHYCOWJAJBHOI'O MEPEMEHHOTO TOKAa. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoactBo, mnepegadya u moTpediieHHe
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PUCKH TIpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AIIEKTPOIHEPTUU B MIOBCETHEBHOM KU3ZHMU.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: AIEKTPUUECCKUHN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUH IIEKTpoIepeaay.

Jemoncmpauuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHUI.

3aBUCUMOCTH YACTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIeOaHUH.

['eHeparop He3aTyXalOIMUX NEKTPOMATHUTHBIX KOJIEOAHUI.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BriHyXIeHHbIE CHHYCOUAATIbHbIE KOJIEOaHMUS.

Pe3ucrop, xarymika MHAYKTUBHOCTH M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mnocnenoBaTeIbHOM COCIMHEHUW PE3UCTOpPA, KATYLIKU
WHJYKTUBHOCTH U KOHJEHCATOPA.

VYeTpoiicTBO M NpUHIMI JEUCTBUS TpaHCPopmaTopa.



Mopenb JIMHUY 3JEKTPOIEepeaaUn.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomei, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOro0 TOKa 4epe3 MOCIIE0BATENIbHO COCIUHEHHBIE
KOHJIEHCATOP, KATYIIKY U PE3UCTOP.

HaGmronenue 31eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboOThl MCTOYHUKOB CBETA B LIETIH IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u IneKmpoMazZHUnHble 0IHbL.

MexaHudeckue BOJHBI, YCJIOBHMS UX pacnpocTpaHeHud. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoa, CKOpOCTh pacnpoCTpaHEHUS U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKMX BOJIH: OTpakeHHeE, MpeloMieHue, HHTepdepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYIKAIOLIEH CPE/Ibl.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIOBUSI U3NYUYEHUSI SJICKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTaIMs BEKTOPOB B DJIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHUE,  MPEJIOMIICHHE,
noJisipu3anus, HHTepdepeHus u qudpakius.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHne 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUMIIBI pagnoCBs3U U TeNeBUIeHH. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacIpPOCTPAHEHUE TTOTIEPEYHBIX U TIPOJOIBHBIX BOJIH.

Konebmomeecs Teno Kak UICTOYHHUK 3BYKa.

3aBUCUMOCTbD JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHHIA.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepennnu u mudpakiind MEXaHUYECKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHNE.

HaGnronenne cBsA3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION 1
4acTOTOU KOJIeOaHMI.

HccnenoBanre  CBOWCTB ~ 3JEKTPOMArHUTHBIX  BOJH:  OTPa)XKEHHE,
pesioMJIeHUE, Mospu3anus, nudpakimus, nHTepdepeHITus.

O6HapyxeHue nH(ppakpacHOro U yabTpaduoIeTOBOIO U3ITyUCHUH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomoi, NPaKmMuKym.



N3y4enue napamMeTpoB 3ByKOBOU BOJIHBL.

N3yueHnne pactipocTpaHEeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMonMHEHHOE pacipOCTPaHEHHUE CBETA B OAHOPOIHOU cpene. Jlyu ceera.
To4eyHbIl UICTOYHUK CBETA.

OtpaxxeHue cBeta. 3akoHBI oTpaxkeHusi cBera. [locTpoeHue n3o0paxxeHuil B
riockoM 3epkane. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENIBHBIA MTOKA3aTeNb npesioMiieHns. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJIH NMPHU IEPEX0J€ MOHOXPOMATHYECKOI'O CBETA
4yepe3 rpaHully pas3zena AByX ONTUYECKUX CPEL.

Xon nmyuei B mpusMme. ucnepcust cBeta. Cl0XKHBIM cocTaB 0eyoro cpeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroia MOJHOTO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome u pacceuBarolmue JUH3bL. Tonkas smH3a. DokycHoe
paccTosiHME M ONTHYECKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTh (DPOKYCHOTO
pPacCTOSIHUSI TOHKOW c(hepudecKoil JMH3bl OT €€ TeOMETPUM U OTHOCHUTEIBHOTO
I10Ka3aTelIsl IPEJIOMIICHHUS.

dopmya TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JMH3Y I10J IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudeckoi ocu. IlocTtpoeHne wu300pakeHW TOYKM M OTpe3Ka MpSIMOH B
coOHparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

OnTuueckue mpubopsl. Paspemaromas cnocodHocTh. [11a3 kak onTuueckas
cucTema.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOUN ONTHKMU.

BonnoBas ontuka. WuaTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTEPPEPEHIIMOHHOU
KapTUHE OT JIByX KOTI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kiaccudueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuusa cseta. JudpakuuoHHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB IpU NAaJ€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyIa,
nepucKkomn, (oroammapar, MHUKPOCKON, MPOCKIIMOHHBIN armapaT, MpPOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITUKA, MU(paKIIMOHHAS peméTKa.

Jemoncmpauuu.

3aKOHBI OTPAXKEHUS CBETA.



NccnenoBanne npesioMieHns CBETA.

HabmroneHue moiHoro BHYTpEHHET0 OTpakeHus. Moiens cBeToBoAA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Yepe3  IUIOCKOMAPAIIIEIBHYIO
IJIACTHHY U IPU3MY.

HccnenoBanuie cBOMCTB M300paKeHUH B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenue untepdepeHnu cBera.

HaGmronenue 11BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuyenue nudpakiinoHHON peréTKy.

Hab6monenue nudpakiiMOHHOTO CIIEKTpA.

HabGmonenue nucnepcuu cBera.

HaGmonenue nonsipusaiuu cBeTa.

[TpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

N3mepenue nokazaresns NpeaoMIEHNs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCCTOSIHUSI OT BeliecTBa (Ha
mpuMepe KUIKUX JTHH3).

N3mepenue (HhOKyCHOTO PacCTOSIHUS PACCEUBAIOLIUX JIHH3.

[Nony4yenue n300pakeHusI B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 ABYX JINH3.

KoHcTpynpoBaHue TeIeCKONUYECKHX CUCTEM.

Hab6monenue nudpakiuu, nHTepdEpEeHINN U MOISIPU3AINHN CBETA.

N3ydeHune noiasipu3aiuu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenue nnaTepdepeHnm 1a3epHOTO U3TYUYCHHS Ha IBYX IIETISX.

Hab6monenue nucnepcuu.

Ha6monenue u niccnenoBanue qudpakIimOHHOTO CIIEKTpa.

N3mepenne UTMHBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa W3MTY4YCHHs] CBETOAMOJA MPHU MOMOIIU TU(PPAKITMOHHON
PELIETKHU.

Pa3nen 6. OcHOBBI cHIENHAILHOI TEOPHH OTHOCUTEIBLHOCTH.

I'pannupl  OpUMEHMMOCTH — KjlacCM4ecKouM — mexaHuku.  [loctynatsl
CIIELIUAJIbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpazoBanust  JlopeHua.
VYcnoBue npuynHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JITUHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISTUBUCTCKON YaCTHULIbL. DHEPIrus
ITOKOS.



TexHuueckue ycTporucTBa U TEXHOJIOTMYECKHUE MTPOIIECChI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIU 3apsKEHHBIX YACTHII.

YyeHnyeckuil SKCIepUMEHT, 1a00opaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPTUM  PEIATUBUCTCKUX dYacTul] (IO
doTorpadusiM TPEeKOB 3apAKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Pa3znen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapho-6011080ii Oyanusm.

PaBHOBecHOe TeruioBoe U3NydeHHUE (M3JIydyeHHE a0COIOTHO YEPHOTO Tena).
3akoH cMmenienus Buna. I'unore3a [1nanka o kBaHTax.

®oTOHBI. JHEPruUsi U UMNYJIbC (HOTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akonsl GoTodddexra. YpaBHeHHE
OiinimreitHa st potodddexra. «Kpacnas rpanuia gororddekra.

JlaBnenue cBeta (B YACTHOCTH, JaBJIieHHME CBeTa Ha abOCOJIOTHO
MOTJIONIAIONTYI0 W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoins. [nuna BonHbl Ae bpoiins u
pasmepsl o0OJlacTH  JIOKANIM3allMM  JIBHOKYIeHcs 4vacTuibl.  KopmyckysipHo-
BOJIHOBOM ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTAILJIAX.

Crneunduka nmepenuii B Mukpomupe. COOTHOIIEHHUS] HEOIpeAeIEHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPOHCTBAa W TEXHOJOTHYECKHE IPOLIECCHI: CIEKTPOMETP,
dotornemenT, GOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor( ekt Ha yCTaHOBKE C IIMHKOBOW TUTACTHHOM.

Hccnenoranne 3akoHOB BHenTHEro ¢hoTodddexra.

HccnenoBanne  3aBUCUMOCTH  CONMPOTUBICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas GaTtapes.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomuol, nPaKmMuKym.

Hccnenosanue ¢hoTope3ucropa.

N3mepenue nocrosinHo# [Inanka Ha ocHOBe mccienoBanust porodddexTa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIMO/] OT HAIPSIHKEHUSI.

Tema 2. Dusuka amoma.

OnbITel MO HCCIENOBAaHHMIO CTPOeHUs aroMa. [lmaHerapHas monelb aroMa
Pezepdopna.

[Moctynarsl bopa. U3nyyenue u nornomnieHue (OTOHOB MPH MEPEX0/I€ aTOMa
C OHOTO YPOBHSI SHEPIUU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEN DHEPTUHM aTOMA BOAOPOAA.

CnoHTaHHOE U BRIHYKIAEHHOE U3NyueHue cBera. Jlazep.

TeXHU4YeCcKrne yCTPOUCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

Hab6nionenue nuHeHyaTbIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETYMKA HOHU3UPYIOLINUX YACTHULL.

OrnpeneneHue JIMHBI BOJHBI JJA3€PHOTO U3JTyUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomvi, nPaKmMuUKyM.

HaGmronenue nuHeityaToro criekTpa.

UccnenoBanue crnekTpa pa3pe:KeHHOTO aTOMAapHOrO BOJIOPOAAa U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Duzuka amomnozo A0pa u INEMeHMAPHBIX YACHULY,.

Hyxnonnas Monens sapa I'eitzenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucno sapa. M3oronsl.

PannoaktTuBHOCTB. Anbda-pacnag. IJIEKTPOHHBIM W TO3UTPOHHBIN OeTta-
pacnaj. ['amMmma-uziydyeHue.

3aKOH paJMOaKTUBHOrO pacnana. PaauoakTUBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOLWIETO0 H3Iy4YeHUsS. BiusHNE pagnoOaKTUBHOCTH Ha YKUBbIE
opranu3Msbl. EctecTBeHHbIN QoH n3nyduenus. Jlosumerpus.

DHeprust CBsi3U HYKJIOHOB B sifipe. SAaepubie cuiibl. Jled ekt Macchl saapa.

Snepubie peakiuu. Jlenenue u cuntes saep. Snepusie peakropsl. [Ipobiaemsl
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl Pa3BUTUS
SIAEPHOU SHEPIETUKH.

Meroapl  perucTpaliii M UCCIEIOBAHMS  DJIEMEHTAPHBIX  YaCTHII.

dyHAaMEHTaJIbHbIE B3aUMOJCUCTBUA. bapruOHBI, ME30HBI U JICIITOHBI.
IIpencraBnenue o CtanaapTHOM MoAenu. KBapK-Tiit0oOHHAs MOJIEb apOHOB.

@uzuka 3a npeaenamu CrangapTHol Mozaenu. TéMHas Marepus U TEMHas
JHEprus.

EnuncTBO usznueckoi KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJOTMUYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIM peakTop, aToMHas OoMoOa,
MarHUTHO-PE30HAHCHAsT TOMOTpadus.

Yuenuueckuii skcnepumenm, nadopamopuvie padomol, nPpaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normiomieHus: 6eTa-4yacTUll aTlOMUHUEM.

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHUM. (COBPEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEaTMOC(EepHasi aCTPOHOMMUSL.

Bun 3Bé3nHoro nHebGa. Co3Be3gusi, sSipKU€ 3BE3BI, IUIAHETHI, UX BHUIANMOE
JBH>KCHUE.

Conneynas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. McTounuk 3Heprun CoHIa U 3BE3 .

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. JluarpaMma «CHeKTpajabHbIA KJIACC —
CBETUMOCTB». 3BE3/bl TJIABHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3J] TJIABHOM MOCIENOBATEIbHOCTH. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIEC MPEJCTABICHUSI O MPOUCXOXKACHUHU U 3BoJonuMu ColHIA U
3BE3/. DTambl KU3HU 3BE3].

Muineunbiii I[TyTe — nama [amaktuka. Ilonmoxenue u aBmwxkeHue ConHUA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHbBIE OBIPBI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajiakTuk.
Teopust bonpiioro B3peiBa. PETMKTOBOE H31yUEHHE.

MacmrabHas ctpykrypa Beenennoil. MeTaranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue naonooenus.

HaGmronenus 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUN IJIsl OTPeIeTICHUS TOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO J1aTy: OCHOBHbIE c03Be3/usg CEBEpHOIro MOIylIapus U SPKHE
3BE3/BI.

HaGmonenuss B Teneckon JlyHBI, IIaHET, TyMaHHOCTEH W 3BE3MHBIX
CKOIUJICHUH.

DOU3HYEeCKUIl TNMPAKTHKYM.

Cnioco0bl u3MepeHus (pU3NYECKUX BETUYHH C MCIOIb30BAHMEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UIECKUX BEIIUMYHUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUM  3aBUCUMOCTEMN
du3nyuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTHYECKUX  paszaenax «YUYEHUYECKHUA  DKCIIEPUMEHT,
nabopaTopHbIE padOTHI, TPAKTUKYM» ).

O0o0mawiee MOBTOpPEHME.



O6o00uIeHne U cucTeMaTu3anusl CoAepKaHusl pa3aenoB Kypca «MexaHuKay,
«MonexynspHas pu3nuka U TEPMOJUHAMUKA», «DIEKTpoAMHAMUKa», «Konebanus
U BOJHB», «OCHOBBI CHEUUATbHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay, «M€MEHThl ACTPOHOMUHM U ACTPOPUZUKI».

Ponr ¢usuku u acTpoHOMHUHM B HKOHOMHMYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cdepax NeaTeaTbHOCTH YEIO0BEKa, posib U MECTO (PU3MKH
U aCTPOHOMHM B COBPEMEHHOW HAYyYHOW KapTUHE MUpa, 3HAYCHUE OIMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  MNPOTHOCTUYECKOM  (QyHKUUN
(¢uznueckoit Teopuu, poiib GU3NUECKON TeOprur B (POPMUPOBAHUU MPEACTABICHUIMA
0 ¢u3MUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOLIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUIN O IPUPOJE.

MesknpeamMeTHble CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumoresa, (Qpuanyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOACHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNUH, N3MEpPUTENbHbIE TPUOOPHI, I poBast 1adopaTopHsl.

Mamemamuka: pelIeHHWE CHCTEMbl YpaBHEHHH. TpHroHoMeTpuyeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKkuuH. IIpu3Haku mnoaoOMs TPEYroJbHUKOB,
ompeieNIeHUE TUIOIAIU TIOCKUX GUTyp U 00BEMA TElL.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM MpHpone, KojeOaTenbHbIE
JIBWKEHUS B JKMBOW IPUPOJE, DSKOJOTHYECKHE PHUCKH NPH IPOU3BOJCTBE
ANEKTPOIHEPTUH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelbl,
yJIbTpa3ByKOBasl JIMarHOCTHMKa B MEIMLHHE, ONTHYECKHE SBICHUS B KUBOU
IIPUPOJIE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYypa TBEPABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIMUYECKONM pEHIETKH, CIEKTpalbHBIN
aHaIN3.

T'eozpaghus: wmarHuTHBIE TIONIFOCA 3€MJIM, 3aJ€KW MAarHUTHBIX DY,
doTochEMKa 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepeay, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, tenedon, CBY-neub, ynbTpa3ByKoBasi AUArHOCTHKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTtapesi, CIIyTHUKOBbIE
MIPUEMHHKH, SJI€pHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMGBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAJIMUHOCTHBIE
PE3VJIbTATHI

JJUMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS yueOHOro mpeamera «Du3UKa»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYaIOUIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIIEeCTBA, pacCUIMpPEHUE >XKU3HEHHOTO
ONbITa M OMNbITA JIESITEILHOCTH B MPOILIECCE peAM3allMi OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEIbHOU IESTEbHOCTH, B TOM YUCJIC B YaCTH:

rPaKIAHCKOr0 BOCIMTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXJAAHCKOW  IMO3UIMU  OOydYaIOMErocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBa;

e TMPUHITHE TPATUIIMOHHBIX OOIICYEIIOBECUCCKUX T'yMAaHUCTHUUYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B UHTEPECAX TPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOM
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIBHBIMU  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUSIMHA U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIECHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHXKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYyAyILIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIOUYAs OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAyKe.

TPYAOBOT0 BOCIHMTAHUS:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeIbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3NKOW W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U pearru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHUIO B
00JacTH (PU3HKHU Ha TPOTSKEHUU BCEH KU3HH.

IKOJOIHY€CKOro BoClinTaHUu4A

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbI, OCO3HAHUE TII00AIBHOTO
XapakTepa IKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUM B OKPYKAIOILIEH Cpelie Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
paclIMpeHue OmbITa AEATEIHLHOCTH IKOJOTMYECKON HAMpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (UBUKE.

HEHHOCTH HAYYHOI'O NMO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHUE IIEHHOCTHM HAy4YHOW JESITEIbHOCTH, FOTOBHOCTH B MPOIIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 M HCCIEI0BATEIBCKYIO
NEATENbHOCTh UHAUBUAYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA
Bba3oBble JJornuyecKue 1eicTBUA:

CaMOCTOSITETTLHO ~ (OPMYITUPOBATh H  aKTYaJIW3UpOBaTh  IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTIPEICTISATH MU ICITeILHOCTH, 3a]aBaTh MapaMeTPhl B KPUTEPHH UX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS IPOOIEMBI C YIETOM aHATN3a UMEIOIUXCS
MaTePHUAIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OIEHWBATh COOTBETCTBUE
PE3YNIBTATOB LIETISIM, OIICHUBATh PUCKHU TTOCIICICTBUMN JESTEIHHOCTH;
KOOPJMHUPOBATh H  BBIONHITH pabOTy B YCJIOBHSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBINUICHHE TPHU PEIICHUH >KU3HEHHBIX MPOOIEM.

Ba3oBbie ucciaenoBarebCcKHe 1elCTBUSA.

BJIQ/ICTh HAYYHON TEPMHUHOJIOTHUEH, KITFOYEBBIMH MOHATUSIMHA U METOIAMHU
bu3nYecCKoN HAYyKH;



BJaJE€Th  HABBIKAMM  y4eOHO-MCCIIEIOBATE€IbCKOM M IMPOEKTHOM
NEATeNIbHOCTH B 00JIacTH (PU3HUKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY TIOMCKY METOJOB peueHus 3anad  (U3n4ecKoro
COJIep>KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

BJaJ€Th BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOT'O 3HAHUS, €ro
UHTEpIpETaIlMy, MPEOOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCJI€ MPU CO3JaHUU YYEOHBIX MPOEKTOB B 00JaCTU
buzuky;

BBISIBJIATh MPUYMHHO-CJICACTBEHHBIC CBSI3U M aKTyaJU3WpOBaTh 3aj/1auy,
BBIJIBUTATh THUINOTE3y €€ pelIeHHs, HaXOJuUTh apryMEHThl  JUIs
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpPbl U KPUTEPUH
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jaud pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POpMYyJIHpPOBaTH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOMN
NEATEeILHOCTH, B TOM YHCJIe TIPU U3yYeHUH QU3UKH;

J1aBaTh OLIEHKY HOBBIM CHUTYaIlUSIM, OI€HMBATh MPUOOPETEHHBIN OMBIT,
YMETh TIEPEHOCUTh 3HAaHUS 10 (U3MKE B TNPAKTHUYECKYI0 001acThb
KU3ZHEEATETHbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00J1acTeH;
BBIJIBUTATh HOBBIE HJIEU, TIPEIJIaraTh OPUTHHAIBHBIE TIOJIX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOUIUE AIbTEePHATUBHBIC PEIICHMUS.

Pab6ora ¢ nnpopmanmeii:

BJIa/IETh HABBIKAMH TONYYEHHUS HHPOpMaUK (PUINYECKOTO COMEP KAHMS
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIATH ITOUCK,
aHaIM3, CUCTEMATHU3AIMI0 M HMHTEPHpEeTaIio WHPOPMAIMHA Pa3TUIHBIX
BUJIOB ¥ (JOPM TIPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTh MHPOPMAIINH;

UCIIONIb30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJOTMH B  PEIICHUH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7ad C CoOJoJieHneM TpeOOBaHUN APrOHOMHUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpEKEeHUs, NPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€301MacHOCTH;

CO37aBaTh TEKCThI (PU3MUECKOTO COACPKAHUSA B Pa3NUYHBIX (opmarax C
yua€TOM Ha3HA4YeHUS WHQPOPMAIMM W TIIEJICBOW ayIUTOPHH, BBIOWpAs
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHl/IKaTHBHLIe YHUBEPCAIBHBIC y‘leﬁﬂble HEﬁCTBHﬂZ



OCYIIECTBJISITh OOIEHHE Ha ypokax (U3MKHM M BO BHEYPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMd M CMSIr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMaTb U UCIIOJIb30BaThb  IIPEUMYIIECTBA  KOMaHIHOU u
UHAUBUAYAJIbHON paboThI;

BbIOMpATh TEMATHUKy M METOJbI COBMECTHBIX JACHCTBUN C y4€TOM OOIIMX
UHTEPECOB ¥ BO3MOYKHOCTEH KaXKJ0r'0 YiICHA KOJUIEKTUBA,

IIPUHUMATh €I COBMECTHOW JEATEIIbBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUS 10 €€ JOCTHIKEHUIO: COCTaBJIATH ILIAH
JEUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHHUH y4aCTHUKOB, OOCYKJIaTh
PE3yNbTATHl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJA M KAXKIOTO YYaCTHHKA KOMaHJIbl B
o011t pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IMPOEKTHI, OLEHHUBAaTh HIAEHU C IO3ULHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTyallUsiX, MpOSIBIATb  TBOPYECTBO UM BOOOpa)keHHE, OBITDH
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcabHbIE yUeOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISATh MO3HABATEIBHYIO [I€ATEIIBHOCTh B
obmacth (U3MKA M aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyITUpOBaTh COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUS PACUETHBIX M KAaUE€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON palboThl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEITOYTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacmMpATb paMKH  y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO WM TIPOSIBICHUIO JIPYAHMIIMH B 00JacTH
(GU3UKHN, TOCTOSTHHO TOBHINIATH CBOW 0Opa30BAaTENbHBIN W KYyJIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOJIL, 3MOIII/IOH3JILHLII71 HHTCJ/IJICKT:



e JaBaTh OLEHKY HOBBIM CHUTYAIIHsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIHHOCTH,
OLIEHWBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

e BJANETh HABBIKAMHU TIO3HABATENbHOW peQiieKCMH KaK OCO3HaHUs
COBEPIIAEMBIX ACHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

e WCHOJB30BaTh NPUEMBI pedIEKCHUH [JIsl OLEHKH CHUTyallud, BbhIOOpa
BEPHOTO PELICHHS;

e yYMETh OILIEHWBATh PUCKM M CBOCBPEMEHHO MPUHUMATH PEHICHHS MO UX
CHIDKEHHUIO;

e TPUHMMATh MOTHUBBI M ApPryMEHTHl JIPYTUX MpH aHAIW3e Pe3ylIbTaTOB
JeSTeNbHOCTH;

e TPUHUMATH Ce0sl, MOHNMAs CBOM HEJIOCTATKH U JOCTOMHCTBA,

e TPUHMMATh MOTHBBI M apryMEHTBl APYTHX TPU aHaAIW3e pPe3yJbTaTOB
TS TeIbHOCTH;

e TIPHU3HABATH CBOE MPABO U MPABO APYTUX HA OLTHOKH.

B mporecce moCTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHS MPOTPAMMEI 10
bu3nke IS YpOBHS CpeHEro o01iero oopa3zoBaHUsl y 00yYarolUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN HUHTEJUICKT, MIPEATOJIaratoImii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAaHHS,  BKIIOYAIOIIETO  CIOCOOHOCTh  TIOHMMATh  CBOE

AHMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAIIPABJICHHS Pa3BUTHSI COOCTBEHHOM
AMOITMOHAILHOM c(epbl, ObITh YBEpEHHBIM B cebe;

e CaMOPETyJIUPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTHh AJaNTHPOBATHCS K
AMOIIMOHATBLHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAallMU, BKIIOYAIOIIECH CTPEMIICHUE K TOCTHKECHHIO IIeNU
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOMS U3
CBOUX BO3MOXXHOCTEH;

e DOMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMATh 3MOIMOHAJIBHOE
COCTOSIHUE JpPYTHX, YYUTHIBATh €ro MpPH OCYIIECTBICHUHU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKHBAHUIO;

e COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C JPYTMMH JIIOJIbMH, 3a00TUTHCS, TMPOSBIAThH HHTEPEC U
paspemniaTh KOH(QIHKTHI.

[TPEAMETHBIE PE3VJIbTATbBI



K konmy oOyuenuss B 10 knacce npenMeTHble pe3ysbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJKHBI OTpaXkaThb CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh POJb  (PU3UKHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3TUYECKOM cdepax [AesaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
OpPOTHOCTUYECKOW  (GYHKIUH  (QU3MUECKOW TEOpUM —  MEXaHHKH,
MOJICKYJISIDHOM (PUBMKUA U TEPMOJAUHAMUKH, POJIb (PU3HUECKON TEOpUH B
(opMHUpOBaHUU MPEACTABIECHUN O (U3HMUECKON KapTUHE MUPA;

pa3niuyuath YCIOBUS MPUMEHUMOCTH Mojeled (PU3HYECKUX Tel |
OpoLeccoB (SBIEHUIN): WHEpIHUaTbHAs CUCTEMA OTCuéra, abCOJIIOTHO
TBEPIOE TENO, MaTepuajbHasi TOYKAa, PABHOYCKOPEHHOE JBHXKEHUE,
CBOOO/MHOE majeHue, al0CoNMTHO yrpyras aedopmaius, abCOIIOTHO
yIpyroe u abCOMOTHO HEYIIPYTroe CTOJIKHOBEHUS, MOJCIH T'a3a, )KUJIKOCTH
U TBEPJIOTO (KPUCTAJUIMYECKOTO) TeJa, UACAIbHBIA Ta3, TOYCUHBIN 3apsl,
OJTHOPOJHOE 3JIEKTPUYECKOE TOJIE;

paznmuyath yCJIOBHUS (TpaHUIBI, O0JACTH) MPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh U OOBACHIATH MEXaHMYECKHWE TMPOIECChl M SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJ0KEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JBWXKEHHS, (OpMYJIbl KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBUKEHUS, TpeoOpasoBanusi [anumness s CKOPOCTH M IepeMenieHus,
3akoHbl HpIOTOHA, mpuUHOMI — OTHOCUTENbHOCTH ['anuies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U1 MEXaHHYECKOM
SHEPTUHU, CBSI3b PabOTHI CUJIBI C W3MEHEHHUEM MEXAaHWYECKON HSHEPTHH,
YyCIOBUSl paBHOBECHUs TBEPAOTrO Tena), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BbIpa)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TpeoOpa3oBanuil ["anuies, BToporo
U TpPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpPaHEHUs HMIYJIbCa U
MEXaHMUYECKOW IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

AHATM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBICHHS, UCTIONB3YS
ocHoBHble monoxkeHus MKT wu 3akoHbl MosekynsipHOW GU3UKH U
TEPMOAMHAMUKHU (CBS3b JIABJIEHUS WJEAJbHOIO Ta3a CO CpelHel
KMHETUYECKOM SHEPrUe TEIUIOBOTO JBHMXKEHUS W KOHIIEHTpPALUENd €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPENHEH KHHETUYECKON
SHEPryeu TEIIOBOIO JBMKECHMS €r0 4acCTHll, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpalUel MOJIEKYJ M €ro TEeMIepaTypol, ypaBHECHHUE
MenpaeneeBa—KitaneipoHna, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH



COXpAHEHHUSI PHEPIruU B TEIUIOBBIX MPOLECCaX), MPU 3TOM HCIOIb30BaTh
MaTeMaTH4eCKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menneneesa—Knanelipona;

AQHAIM3UPOBATh M OOBACHATH DIIEKTPUUECKHE SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI 3JEKTPOJMHAMMKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHINAJIBHOCTD
ANEKTPOCTATUYECKOTO TOJIA, TNPHUHLIMI CYNEPNO3ULUUNA DIEKTPUUECKUX
NOJIEM, TP ATOM YyKa3blBas YCJIOBHsS INPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BA)KHBIE COOTHOLIEHHWs: 3aKOHbI Oma Il yyacTka
LHeNU U JUId 3aMKHYTOM DJJIEKTPUYECKOW ILemnu, 3akoH Jxoynsa—Jlenua,
npaswia Kupxroda, 3akonsl @apanes 11st 3J€KTPOIU3a);

ONMKCHIBATh (PU3WYECKUE TPOILECChl U SIBJICHUS, HCIONb3Ys BEIUYHHDI:
NEpEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbl, JaBJEHUE, IMOTEHUUAJIbHAS JHEPrus, KHUHETHYEeCKas
SHEPrus, MEXaHW4ecKkas JHeprusi, padoTa CHIbl, HEHTPOCTPEMUTEIHHOE
YCKOPEHUE, CHJIa TSKECTH, CUJIa YIPYTOCTH, CHJIA TPEHHS, MOUIHOCTD,
SHEPrusl B3aUMOJICUCTBUSL Tela C 3eMiI€d BOMM3UM €€ TMOBEPXHOCTH,
SHEprus ynpyro npeopmanuu MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Teja, padoTa B TEPMOJIUHAMUKE, BHYTPEHHSS
SHEPrus UACAITBHOIO OJIHOATOMHOIO Ta3a, paboTa HAealbHOTO Tas3a,
OTHOCUTEJIbHAs BJIAXHOCTH Bo3ayxa, KIIJ wupeansHOro TErmioBoro
JBUTATEIs; JIEKTPUUECKOE I10JI€, HAIPSKEHHOCTD JIEKTPUYECKOTO IIOJIH,
HaIpsKEHHOCTh  IIOJIE TOYEYHOIO 3apsja WM 3apshKEHHOIo Iapa B
BAKYyM€ U B JUIEKTPUKE, IOTCHUUANI 3JIEKTPOCTATUYECKOIO MOJI,
Pa3sHOCTh  IIOTEHIMAJOB, JJIEKTPOABMXKYIIAs  CWjla, Cwia  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COIPOTUBIICHUE Yy4YacTKa LEHNU C I0CIEI0BATEIbHBIM U
IapaJuIeIbHbIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUsl AIEKTPUUYECKOTO OIS
KOH/IEHCATOPAa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKaHWUA  (UBHYECKHX  SBIICHHMA:
MEXaHUYECKOE JIBHKCHUE, TEIUIOBOE JBIIKCHHE YaCTHI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMKEHHUE, AUPPY3Usl, HCIapeHHe,
KUIICHUE U KOHJECHCALMs, IIJIaBJICHUE U KPUCTAIUIN3ALMS, HAIPABICHHOCTD
TEIJIONEPENAYN, IIEKTPU3ALUA TEJ, IKBUIIOTEHIHAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO ITPOBOTHUKA;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BEJIMYUHBI OT
APYrol €  HWCHOJIb30BAaHWEM  NPSMBIX  W3MEPEHUH, IIpU  OTOM
KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATh PE3YJbTAaThl MOJYy4YCHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE IPaUKOB C YUYETOM



aOCOJIOTHBIX MOTPEITHOCTEH N3MEPEHUH, JeIaTh BBIBOBI IO pe3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBCHHBIC H3MEpPEHUS (DU3WYCCKUX BEIUYUH, TPH 3TOM
BHIOMpATh ONTHMATBHBIA METOJ W3MEPEHHS, OIEHWBATh aOCOIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSMBIX U KOCBCHHBIX H3MEPCHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEAIOKEHHON TUITOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBAThH
MIOJIYYCHHBIE PE3YNbTaThl W JeNaTh BBIBOJ O CTaTyce MPEI0KESHHON
TUIIOTE3bI;

coOro/1aTh MpaBuiia 0E30MacHOTO Tpy/ia TMPH MPOBEICHUHU HCCIIECTIOBaHUHI
B paMKax Yy4eOHOro OKCIICpUMEHTa, TMpaKTUKyMa W  yd4eOHo-
UCCIICIOBATEIbCKOH W TMPOCKTHOW JCSATCIBHOCTH C HCIIOIh30BAaHUEM
MU3MEPHUTETHHBIX YCTPOUCTB U TA0OPATOPHOTO 0OOPYIOBAHNUS;

pemiatb pacy€THBIC 3aJladyd C SBHO 3aJIaHHOW W HESIBHO 3aJaHHOU
(Gu3HUecKol MOJIeNIbI0: HAa OCHOBAaHWM aHaJIM3a YCJIOBHS OOOCHOBBLIBATH
BBIOOpD (U3MYECKOW MOJENIM, OTBEUANOIICH TPEOOBaHWAM  3aJlayw,
NPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IIOCTYJIAThI
Gu3HUeCKHX TEOpUH TPH UCIOJB30BAHUM MaTEMaTHYECKUX METO/OB
peleHus 3a/1a4, IPOBOIUTh PAcU€Thl HA OCHOBAHHH MMEIOIIUXCS JaHHBIX,
aHAIIM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBATH METOJNBI PEIICHHS C
y4ETOM IMOJIYICHHBIX Pe3yJIbTaTOB;

pemats KadecTBEHHBIE 3aj[add, TpeOyrolmne NPUMEHEHUs 3HaHWUU U3
pa3HBIX pa3zenoB Kypca GU3NKH, a TAaK)Ke WHTETPAIllUU 3HAHUHN W3 JPYTUX
IPEeIMETOB ECTECTBCHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IETIOYKY PACCYKICHHI ¢ ONIOPOi Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUE SBIICHHUS;

UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHUS IS OOBSICHCHHS OCHOBHBIX
NPUHITUTIOB Pa0OTHI U3MEPHUTEIBHBIX MPHUOOPOB, TEXHHUECKUX yYCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJIUTh TPUMEPHI BKJIAa POCCHHCKAX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, B OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTH;

aHAM3UPOBATH M OICHUBATH MOCIEACTBUSA OBITOBOM U MPOU3BOJICTBEHHON
JESTETHPHOCTH YEJOBEKa, CBSA3aHHOW C (PU3WYECKUMH TPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JajdbHEHIIETO pPAa3BUTHS YEIOBEUECKOTO
o01mecTBa;



MPUMEHSATh pa3MyHble crocoObl padboThl ¢ MHpopmaluen (GpuzndecKoro
COepKaHUsI C MCIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TE€XHOJOTUH, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALOHHBIE
TEXHOJOTUU JUIsl TOUCKA, NEepepadOTKM M MNPEabSBICHUS Yy4yeOHOW u
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUU
uHbOpMAaIK, TOJYYEHHOU U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH  MOJIydyaeMyl0  HMHQOpMalMI0 W  OUEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

POSIBIIATH OpraHu3allMOHHbIE u M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ MPUOOpPETEeHUs: HOBBIX 3HAHMM B Mpoliecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIEA0BATENbCKUX PadoT;

pabotaTh B TpyMHIE C HCIOIHEHUEM pPa3IWYHBbIX COIMAIbHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACHpPE/IEsATh ACSITeIIbHOCTh
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBAaTHO OIICHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB I'PYIIIbBI B PEIICHUE PACCMATPUBAEMOM IPOOIIEMBIL;

NPOSIBIIATH MOTHBAIMIO K Oyayiiel npodeccuoHaIbHOM AesTENbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOyuenust B 11 knacce mnpeameTHbie pe3yinbTaThl Ha YriayOIEHHOM
YpPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

NOHUMATh POJb (U3UKA B DIKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax NeAaTeTbHOCTH YelIOBeKa, POJb U MECTO
bU3UKM B COBPEMCHHOW HAy4YHOW KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
NPAKTUYECKON  JIEATeTbHOCTH 4eloBeKa M JajbHEHIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHUE OMMCATEIIbHON, CHCTEeMATU3UPYIOIIEH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (PYHKIMHA (PU3MYIECKONW TEOpUu —
ANEKTPOANHAMUKH, CIEIHATIbHON TEOPUM OTHOCHTEIBHOCTH, KBaHTOBOM
¢usuku, pons usmyeckoil Teopun B (HOPMUPOBAHUM TPEICTABICHUN O
duznueckor KapTUHE MHpaA, MECTO (U3HYECKON KapTHUHBI MHpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIN O TIPUPOIE;
paznuYaTth YCJIOBHS TPUMEHHUMOCTA MOJENe (QU3NYECKUX Tel U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCATbHBIN TIPY>KUHHBI MAasSTHHK, TAPMOHWYECKHUE BOJIHBI, WIACAITBHBIN
Kosie0aTeTbHBIN KOHTYp, TOHKAS JIMH3a, MOJICNICH aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJICIH CBETA;

paznuyath yCJIOBHUS (TpaHULbI, O0JACTH) NPUMEHUMOCTH (PUINUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (PyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH MCIOJIH30BAHUS YACTHBIX 3aKOHOB;



aQHAJU3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOILECCHl U SIBJICHUSA,
WCIIOJb3ysd OCHOBHBIE TIOJOXKEHUS M 3aKOHBI AJIEKTPOJAMHAMUKH WU
CIICUUAIbHOW  TEOPUU  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKOMW, npaBuino  Jlenuna, cBsa3p  OJIC
CAMOMHIYKIIMM B OJEMEHTE OJJIEKTPUUYECKOM IEeMU CO CKOPOCTHIO
U3MEHEHUS  CHUJIbl  TOKa,  TOCTYyJaThl  CHEIUAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAJIM3UPOBATH U OOBSACHITH KBAHTOBBIC MIPOIIECCHI U SBJICHUS, UCTIOJIb3Ys
MOJIOKEHUST ~ KBaHTOBOM  (usuku  (ypaBHeHHE  ODWHINTEHHA  JJIs
dororddexra, mepBbIi U BTOpOM mocTynarsl bopa, mpUHIMI
COOTHOILIEHUS HeorpeaenéHHocTed ['eifzenOepra, 3aKOHBI COXpaHEHUS
3apsiZIOBOTO M MAacCCOBOTO YHCEJI U DHEPTUM B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

OMHUCHIBATh (PU3UUECKUE TPOIECCHl U SIBIICHHS, HCIIOJIB3Ysl BEJIMYMHBI:
HAIPSHKEHHOCTD JICKTPUYECKOTO IMOJIs, MOTCHIINAT 3JIEKTPOCTATHIECKOTO
MoJIsl, Pa3HOCTb TOTEHIIUANIOB, DJICKTPOJBIDKYIAS CUJIA, WHIYKIUS
MAarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cuja Amrepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJIAa CAMOMHIYKIIMHM, SHEPTUs MArHUTHOTO TOJS
NPOBOAHUKA C TOKOM, PENSTUBUCTCKUN HWMIIYJIbC, TIOJHAs JHEprus,
SHEPrus TOKOS CBOOOJHOM YACTUIBI, SHEPTUs WU HUMIYIbC (HOTOHA,
MacCOBO€ UHMCJIO U 3aps]l A]ipa, SHEPTHUs CBA3M SIpa;

OOBSACHATb  OCOOCHHOCTM  MpOTeKaHUs  (UBHUYECKUX  SIBJICHHI:
ANIEKTPOMArHUTHAsI MHIYKIMS, CAMOUHYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpa)KeHHeE,
dotoanekTpuueckuii dpdexr (potodrddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHHue sjep, (U3MUeCKHe TMPUHIUIBI CIEKTPATbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HANpaBICHUE WHAYKIUM MArHUTHOTO TOJISI MPOBOAHHUKA C
TOKOM, cHJibl AMiiepa u cuiibl JlopeHiia;

CTPOUTH U300paKEHHE, CO3aBAEMOE TUIOCKUM 3€pKaJioM, TOHKOM JIMH301,
U PaCCUUTHIBAThH €0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOIOJIATalONIME ACTPOHOMUYECKHE MOHSATUS, TEOPUH U
3aKOHBl I aHajgu3a W OOBSCHEHUA  (PUBUYECKUX  IPOIECCOB,
IPOUCXOISIIMX B 3BE3/IaX, B 3BE3HBIX CHUCTEMaX, B MEXIaJlaKTUYECKOU
cpene; ABMKSHHsI HEOSCHBIX T, IBOJIFOIINHM 3BE3] 1 BeeneHHoi;
IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MYECKHX BEIUYUH C
WCIOJIb30BAaHUEM TMPAMBIX HU3MEPEHUN, IMPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (DPUKCUPOBATH PE3yIbTaThl MOTYYCHHOU 3aBUCUMOCTH



(¢u3nueckux BEIMYMH B BHAE TpadUKOB € YUYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHHH, JeJaTb  BBIBOJABI 1O  pe3yjbTaTaMm
UCCJIEI0BAHMS;

MPOBOJUTHh KOCBEHHBIE HM3MEPEHHUs (PU3MYECKUX BEIHYMH, TPU OSTOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBATh aOCONIOTHBIC M
OTHOCHUTEJbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUIA;
IPOBOJIUTH OTBITHI 1O MPOBEPKE MPEII0KEHHONW THIOTE3bI: TNIAHUPOBATh
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JAeNaTh BBIBOJ O CTaTyce MPEAIOKEHHOM
THITOTE3BI;

OMHCHIBATH METOJBI TOJNYYEHHS HAYYHBIX aCTPOHOMUYECKHX 3HAHHIA;
coOmro1aTh npaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU HCCIIETOBAaHUN
B pamMKax yd4eOHOro OKCINEpPHMEHTa, TpakTHKymMa ©  y4eOHO-
MCCIICJIOBATEIbCKOM H TPOCKTHON JESITEThHOCTH C UCIOJIh30BAaHHEM
U3MEPUTEITBHBIX YCTPOICTB U JIa0OPaTOPHOTO 000PYI0BaAHNS;

pemats pacdy€THbIE 3aJadydl C SBHO 3aJaHHOW W HESBHO 3a/JIaHHOM
¢u3ndeckoii MOMENBI0: Ha OCHOBAHWM aHajW3a YCJIOBHS BBIOMpATH
¢usndecKkue MOJCNIH, OTBEYANIIHE TPEOOBAHHSIM 3aJadyd, MPUMCHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUYECKUX TEOpUM
OpY  HCIOJB30BAHMM MaTeMAaTUYECKUX METOJOB pEIlIeHus 3ajaad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOLUXCS JaHHbBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YUYETOM MOTYYEHHBIX
pe3ybTaToB;

pelaTte KayeCTBEHHbIE 3aJauu, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3leoB Kypca GU3MKH, a TaKKe MHTETpalii 3HAHUN U3 JAPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY pacCy>KICHUI ¢ ONOPON Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (PU3UYECKHEC SBIICHHUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKJIAJa POCCHUICKUX U 3apyOeXHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, B OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpAa, B pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaJIM3UPOBATh M OLIEHWBATH MOCJIEACTBUS OBITOBON M MPOU3BOACTBEHHON
JESITEeNbHOCTH YeNIOBeKa, CBA3aHHOM ¢ (PU3MYECKHMMM IPOLIECCaMU, C
MO3UIMNA SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUHM O palliOHaIbHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3syMHOM HCIOJIB30BAaHUU JOCTHUKCHHUN



HAYKA ¥ TEXHOJOTMW JJ JAJbHEUIIETO0 Pa3BUTUA YEIOBEYECKOIO
o01IecTBa;

MPUMEHATh pa3nyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOJIb30BaTh COBPEMEHHBIE WH(OPMaIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu U TPEeAbSIBICHUS Y4YCOHOU u
HAy4YHO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U MHTEPHIPETAIIUN
uHopMaluK, TMOJYYCHHOM W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJTU3UPOBaTh  MMOJy4aeMyl  HH(oOpMamuioo W OlEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJu3a UCTOYHHMKA UHPOpMAIUY;

IPOSIBIISTH OpraHU3aIMOHHbIE " IO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHMs] HOBBIX 3HAHMM B MpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEIOBATEILCKUX PadoT;

paboTaTh B TPYIE C HCIOJHEHUEM Pa3IUYHBIX COIMATIBHBIX POJIeH,
IJIAHUPOBATH PAOOTyY TPYIIIIBI, PAIMOHAIBHO PACTIPENICIATh JIESITSIBHOCTD
B HECTAHJAPTHBIX CUTYyaIUsAX, aJeKBATHO OIICHWBATH BKJIAJl KaXJIOTO W3
YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTPUBAEMOU TTPOOIIEMBI;

IPOSIBJISATh MOTUBALIMIO K OyyIied mpodeccuoHanbHOM eI TeIBHOCTH 10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmyecTBo yacoB
Ne HaunmMeHoBaHue pa3aejioB U TeM
KoHnTtpoabHbie
n/n NMPOrpaMmblI Bcero
padoThI

Pa3zaen 1. HAYYHBIA METO/I TIO3HAHW S ITPUPO/IbI
11 Hay4nslii MeTOT TO3HAHUS TPUPOBI 6

Hroro mno pazaeny 6

Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpIOTO Tena 5
2.4 3aK0OHBI COXpAaHECHUS B MEXaHHUKE 10

Hroro no pazneny 35

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYTSIPHOKUHETUYECKOU TEOPUH 15
3.2 Tepmomunamuka. TernaoBble MaIlIMHbBI 20
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1

MIePEXOIbI
Hroro no pazneny 49

Pazgen 4. DJIEKTPOAUHAMMUKA
4.1 DNEKTPUUECKOE T10JIE 24

4.2 I1oCTOSHHBIN IEKTPUUECKUNA TOK 24

IIpakTHuyeckue
padoThI

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBare/ibHbIE

pecypchbl



4.3 Toxu B pa3nuuHbIX cpenax
Hroro no pazueny

Paznen 5. DUSUUYECKHUN MIPAKTUKYM

5.1 PuU3HYECKUN TPAKTUKYM
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

54

16
16
10
170

16

16



11 KJIACC

KounyecTBO 4acos DJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM ugposbie
Ne n/m P Konrpoabubie  IIpakrnueckue (uncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJIUHAMHUKA
11 MaruauTHO€ 1noJie 14
12 DneKTpOMarHUTHAs MHTYKITHS 13 1
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUWS 1 BOJIHbBI
2.1 Mexannueckue KojiebaHus 10
2.2 DNeKTpOMarHuTHBIE KOJIeOaHus 15
2.3 MexaHn4ecKue 1 3JIEKTPOMarHUTHBIS
BOJIHBI 10 1
2.4 OnTHka 25 1
Hroro no pazneny 60

Pa3pgen 3. OCHOBBI CHEHHAHLHOﬁ TEOPUU OTHOCHUTEJIBHOCTHU
3.1 Ocuosel CTO 5 1

Uroro no pazneny 5

Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsspHO-BOJIHOBOW yalin3M 15
4.2 ®dusznka aTomMa 5

®u3rKa aTOMHOTO S7Jpa U JIEMEHTAPHBIX
YACTHI]

4.3



Hroro no pazueny

25

Paznen 5. JIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMUU U aCTPOPU3IUKU
Hroro no pazpeny

Paznen 6. PUSUUYECKAN MPAKTUKYM

6.1 Ou3nyecKuil NPakTUKyM
Hroro no pazneny

Paznen 7. OBOBLIAIOHIEE IIOBTOPEHUE

Cucrtemaruzanusa 1 0000IIeHne

71 MPEAMETHOTO COJIEP KaHUS U OTbITa
' NesITeNIbHOCTH, TPUOOPETEHHOTO MPHU

n3ydeHuu kypca pusuku 10 — 11 kimaccos
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12
12

16
16

15

15

10
170

16

16






INOYPOYHOE IINITAHUPOBAHUE

10 KIIACC
KosnyecTBO 4acos DJIeKTPOHHBbIE

Ne Mara uudposbie

Tema ypoka Kourpoububie IIpakrunueckue
n/n Bcero H3y4yeHHs:  oOpa3oBare/ibHbIE

padoThI padoThI
pecypcsbl

®dusuka — pyH1aMeHTaIbHAs HayKa O 1

IpUpoJie

Hayunb1ii MeTO1 TO3HAHUS M METO b 1

rccaeaoBaHus GU3NIECKUX SBJICHHUNA

DKCIIEpUMEHT U TEOPHS B IpOIIecCce MO3HAHUS

npupoiel. Habmronenne u S5KCiepuMeHT B 1

¢busuke

Crioco6b1 m3MepeHust PU3NIECKUX BETHYUH 1

AGCOI0THAs 1 OTHOCUTEIIbHAS TOTPEIIHOCTH 1

n3MepeHuit GU3NYeCKNX BeITHUNH

MopenupoBanue B ¢pusuke. Posb u mecto

¢u3ukH B GOPMUPOBAHUN COBPEMEHHOM 1

Hay4YHOU KapTHHBI MUPA, B TPAKTHUYECKON

JeSITeNIbHOCTH JIt0JIei

Mexanuyeckoe nBuxkenue. Cucrema oTcuera.

OTHOCUTENLHOCTh MEXaHUYECKOTO JIBUXKEHUSI. 1

[Ipsimas u oOpaTHas 3aa4u MEXaHUKU

Panuyc-BekTop MaTepualbHOM TOUKH, €T0

MPOEKIINH Ha OCU KOOpAUHAT. TpaeKkTopusl. 1

[Tepememenne. Cxopocts. Ux mpoekiuu Ha
OCH KOOpAUHAT



10

11

12

13

14

15

16

17

18

19

PaBHOMEpHOE IPSIMOIIMHENHOE IBUKEHUE.
I'paduueckoe onmcanre paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

CrnosxeHue nepemMeleHuil i CKOPOCTEH.
Pewrenue 3anau

HepaBHomepHoe nBukenre. MrooBeHHas
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABUKCHUC C IMTOCTOAHHBIM YCKOPCHHUEM
['paduueckoe onrcanue NpsMOTMHEHHOTO
JABUXXCHUSA C IIOCTOSAHHBIM YCKOPCHHUEM

CBoboaHoe mazeHue. Y CKOpeHHE CBOOOTHOTO
IIaICHUA. BaBI/ICI/IMOCTB KOOp}II/IHaT, CKOpOCTI/I,
YCKOpPEHUS OT BpEMEHU M UX IpauKu

JIBukeHue Tena, OpoIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonuneiitHoe npmxeHue. [[Brxenue mo
OKPYXHOCTH. YTJIOBasl U TMHENHAs! CKOPOCTb.
[Iepuon u wactora. LleHTpocTpeMuTeILHOE U
MIOJIHOE YCKOPEHHUE

KontponbHas padota mo reme "Knunemaruka"
[Tepsriif 3akon Hetotona. MHepunanbHbie
cucteMsl orcuéra. [IpuHmn
OTHOcHUTENbHOCTH ["anunes.
HeunepuuanbHbie CUCTEMBI OTCUETA

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Hrrotona. Macca
B3aumoperictsue tein. Tpernil 3aKkoH
Herorona



20

21

22

23

24

25

26

27

28

29

30

31
32

[Ipunnun cynepno3uuuu cuil. Pemenue 3anau
Ha IIpUMEHEHUE 3aKOHOB HbroTOHA

3aKOH BCEMUPHOT'O TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOMN MacChl

Cuna TsKeCTH M YCKOPEHHE CBOOOIHOTO
NaJeHUs

JIBuKeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMYECKasi CKOpOCThb. 3akoHbI Kerepa
Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUSL.
JIBMKEHME B )KUAKOCTHU M T'a3e ¢ Y4ETOM CHUIIBI
CONIPOTHBIICHUS CPENIbI

Hanenue. ['mapocraTnueckoe JaBiCHUE.
Cuna Apxumena

Ab6couotHO TBepoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO Teja
MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpAILlCHUS.
[Lirevo cuitbt

Crnosxenue cuil, IPUII0KEHHBIX K TBEPAOMY
teny. LleHTp TsokecTu Tena. Ycnosus
paBHOBECHS TBEPAOTO Tena. Buel
paBHOBECHS

Pewrenue 3anay

KontponbHas pabota o teme "JluHamuka.
Cratuka TBepaoro rtena"

I/IMHyJ'ILC MaTepHaHLHOﬁ TOYKH, CUCTCMbI



33

34

35

36

37

38

39

40

41

MarepuaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepHalbHBIX TOYEK. Teopema 0 ABUKECHUU
LIEHTpa Macc

NMnynbC cuibl 1 U3MEHEHUE UMITYJIbCa TEIa.
3aKOH COXpaHEHMsI UMITyJbca. PeakTuBHOE
JIBU>KEHUE

MoMEHT uMITyIbCca MaTEPUAIBHON TOUYKH.
[IpencraBienue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B HEHTPAJIbHBIX MOJISAX

Pemmenue 3anau

Pabora crel Ha MaJIOM 1 Ha KOHEYHOM
nepemenieHud. [ padudaeckoe nmpeacraBieHue
paboThI CHITBI. MOIITHOCTB CHUITBI

Kunernuaeckas sueprusi. Teopema 00
W3MEHEHUH KHHETUYECKON YHEPTUH
MaTepUATBHON TOYKU

[ToTeHuuanbHbIE U HENOTEHIIMATBLHBIE CUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMUYecKasi CKOPOCTb

TpeTLSI KOCMHYCCKasa CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIMAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHMYSCKOM OHCPI'UH
CHCTEMBI TeJl. 3aKOH COXpaHCHHUA
MEXaHHUYECKOM OHEPTUn

Yrpyrue u Heylnpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHymm 1 uaeanbHON
KUJIKOCTU

KonTtponpHas pabota o teme "3aKoHbI



42

43

44

45

46
47

48

49

50

51

52
53

54

55

COXPAaHEHHUs B MEXaHUKe"

PazBuTHe npencraBienuii 0 npupoae
terioTbl. OcHoBHBIE NoJI0XkeHUst MKT.
Huddysus. BpoyHoBckoe ABrKeHNe

Crpoenue ra3000pa3HbIX, KUJKHX U TBEPIBIX
Tels. XapakTep ABHKCHHS U B3aMMOICHCTBHS
YaCTHI] BEIIECTBA

Macca 1 pazmepsl MOJIEKYIT (aTOMOB).
KommuectBo BemectBa. [locTosiHHas
ABoraapo

Temneparypa. TennoBoe paBHoBecue. [1Ikana
Henscus

Pemenue 3amgau
neanpubii ras. ['a30BbIe 3aKOHEI

YpaBuenue MenaeneeBa-Knanelipona.
Pemrenue 3agau

AOcouroTHas Temneparypa. 3akoH JlanproHa
N3omporneccsl B uaeanbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

I'padmyeckoe npencraBieHrne H30MPOIIECCOB:
M30TepMa, U30X0pa, n30dapa

OcnoBHoe ypaBHeHne MKT

Pewrenue 3anay

CBs3b a0COJIOTHOM TeMmepaTypsl
TEPMOIMHAMHYECKON CUCTEMBI CO CpeHEN

KUHETUYECKOM 3HeereI71 IMOCTYIIATCIIBHOTO
TEILIOBOI'O JIBMIKEHMS €€ YacTHI]

0O0001IeHrE ¥ CUCTEMATU3ALMS 3HAHUN 110



56

57

58

59

60

61

62

63

64
65

teme "OcuoBer MKT"

Kontponbsnas padota o reme "OCHOBBI
MKT"

TepmoauHamuueckas cucrema. 3agaHue
BHEIIHMX ycinoBul uist T/ cucremsl.
Bremnue 1 BHyTpeHHUE TapamMeTpBl.
[Tapamerpsl T/] cuctemsl kak cpeHue
3HA4YEHHUsI BEJIMYMH, ONIMCHIBAOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMHUKHY.
CamomnpousBonbHas penakcanus T/l cuctemsl
K TEILUIOBOMY PABHOBECHIO

Mogenb naeanbHOTO Ta3a B TEPMOIUHAMHUKE.
YcnoBus IPUMEHUMOCTH ATOM MOJIENN

YpaBuenue MenneneeBa-Knanelipona u
BBIPAJKEHUE JUIsl BHYTPEHHEN SHEPIUHU
BeIpaskenue 11 BHyTpEHHER S HEPIUU
OJIHOATOMHOTO MJICAJIBHOT'O rasa.
KBazucraTnueckne 1 HECTAaTUYECKUE
IIPOLIECCHI

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruucnenue paboTsl 1o rpadpuky mpoiecca
Ha pV-auarpamme

Tennonepenaya kak crocod N3MEHEHHS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpILEHUS pabOTHI

KOHBGKL[I/IH, TCIUIONIPOBOAHOCTD, U3JIYUYCHHUC
KoaunuectBo Temnotsl. TemmoéMkocTs Teaa.
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67

68

69

70
71
72

73

74

75

76

77

78

VY aenpHas U MOJIsIpHast TEMII0EMKOCTH
BELIECTBA. Y IeNbHAs TEIUIOTa CTOPAHUS
TOIUIMBA

Pacuér xonnyecTBa TEMIOTHI IIpU
TerIonepeaayue

[TonsTue 06 annabarnom npouecce. [lepBbiit
3aKOH T€PMOJUHAMUKHI

KonunuecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHeM sHepruun T/]]
CUCTEMBI

Bropoii 3ak0H TepMOIMHAMUKY JIJ1s
PaBHOBECHBIX U HEPAaBHOBECHBIX IIPOIIECCOB.
HeoOpaTtumocTs NpUpOIHBIX IPOLIECCOB

[Tpuniumne! neictBus TerioBbix MamuH. KIT/]

MakcumanbHoe 3Hauenue KIT. Iukn Kapuo
Pemenue 3amgau

OKOJIOrMYeCKHE acIIeKThI UCIIOJIb30BaHUS
TEINIOBLIX JBUTaTelel. TemnoBoe
3arpsiI3HEHUE OKPYXKAKOIIEH Cpe/Ibl
Pemenue 3agau

O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
teme "TepmoanHamuka. TenaoBsie MaIMHBI"
KonTponsHas pabota o Teme
"TepmoanHaMuka. TenaoBble MalIMHbI"
[Tapoo6pa3zoBaHue 1 KOHACHCAIIHUS.
Hcnapenue u kunenue. Y aenbHas TEMjaoTa
napooOpa3oBaHUs

HacerlimieHHbIe 1 HEHACKIIIIEHHBIE aphl.

[EEN



79

80

81

82

83

84

85

86
87

88

89

KauecTBeHHas 3aBUCUMOCTE INIOTHOCTH U
AAaBJICHUSA HACBIIICHHOTO Iapa 0T
TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT 00BEMA
HACBHIIICHHOTO Mapa. 3aBUCUMOCTb
TCMIICPATYpPhbl KUIICHUA OT JaBJICHUS B
KUOKOCTHU

Bnaxxnocts Bo3yxa. AGCoIIOTHAS 1
OTHOCHUTCIIbHAsA BJIIAXKHOCTH

Pemrenne 3amau
TBépnoe teno. Kpucramnmueckue u

amopdHbIe Terna. AHU30TPOIIHS CBOKCTB
KpHCTAJJIOB

[naBnenue n KkpucTauM3anus. Y 1eabHast
TerioTa miuasieHus. Cyomumanms
Jedbopmaruu TBEpIOTO Tena. Pactsokenue u
cxarue. Cnur. Moayns FOura. [Ipegen
ynpyrux aedopmarui

TermmoBoe pacumpeHue KUIKOCTEN 1
TBEPBIX TEJI. AHTAPMOHHU3M TEIIJIOBBIX
KoJIeOaHMI YaCTHI] BEII[ECTBA
[IpeobpazoBanue 3Hepruu B (ha30BBIX
repexojax

YpaBHeHHE TEIIIOBOTO OanaHca

Pemienue 3agau

HOBerHOCTHOC HaTsKCHUC. Kam/mn;{prIe
SABJICHHA. I[aBJ'IeHI/Ie o HCKpHBJ’IGHHOfI
MMOBCPXHOCTBIO JKUJAKOCTH. dDopMyna Jlamnaca

0O0001IeHrE ¥ CUCTEMATU3ALMS 3HAHUN 110



Teme "ArperarHble COCTOSIHUS BEIIECTBA.
da3o0BbIe nepexoab"”

KourposnsHaas padora mo teme "Arperarusie
90

cocrosiHus BelecTBa. das3oBbie nepexos”

DnexTpusanus Tea U e€ IposBICHUsI.

o1 Dnektpuyeckuii 3apsia. [[Ba Buma
ANIEKTpUYecKUX 3apsaaoB. [IpoBogHMKY,
TUBJIEKTPUKHU U MTOTYTIPOBOHUKH

DneMeHTapHbIN AMEKTPUUECKUI 3apsii. 3aKOH
COXpaHEHHs NIEKTPUUYECKOTO 3apsaa

92

B3anmopeiictBue 3apsaoB. Touyeunbie

93 3apsabl. 3akoH Kynona
94 Pemenune 3amau

DnekTpuyeckoe nojie. Ero nericteue Ha
ANEKTPUIECKUE 3aPSI/IbI

95

Hanpsik€HHOCTD 3JIEKTPUUECKOT0 HOJIS.
96 [IpoOHeIit 3apsn. JIluauu HanpsHKEHHOCTH
anekTpudeckoro nois. OTHOpoaHOE

OJICKTPHUYECCKOC II0JIC

97 IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
nojs. Pa3HOCTh NOTEHIIUAJIOB U HAIIpsOKCHUC

ITorenumanpHas OHCPIruAg 3aps/ja B
98 QJICKTPOCTATUYCCKOM IIOJIC. ITotenmuan
QJICKTPOCTATUUCCKOTO TTOJIA

99 CBs3b HaprI)KéHHOCTI/I MOJIST U Pa3HOCTU
NMOTCHIUAJIOB IJIS JICKTPOCTATHYICCKOTO ITOJIA

[IpuHIMI Cynepno3uLnN IEKTPUUECKUX

100 .
noJsieu



101

102

103

104

105

106

107
108

109
110

111

112

113

114

115

Pewenue 3anau

[Tone Toueunoro 3apsana. [Tone paBHOMEPHO
3apsHKEHHOMN Cepsl

[lone paBHOMEPHO 3apsSKEHHOTO 110 00BEMY
mapa. [lone paBHOMEpPHO 3apsKEHHON
0ECKOHEYHOU MIIOCKOCTH

[IpOBOHMKH B AIEKTPOCTATUYECKOM TOJIE.
VYcnosue paBHOBECHUS 3apsI0B

211/13J'IGKT1{)I/IKI/I U IIOJTYITPOBOJHUKHU B
OJICKTPOCTATUYCCKOM II0JIC

Konnencarop. DneKkTpo€MKOCTh
KOHJIeHCAaTopa. DIEeKTPOEMKOCTh INIOCKOTO
KOH/IEHCAaTopa

[TapannensHoe coeMHEHNE KOHAEHCATOPOB

ITocnegoBarenpHOE COENMHEHNE
KOHJICHCAaTOPOB

DHeprus 3apsHKEHHOT0 KOHACHcaTopa
Pemenue 3amgau

JIBrokeHue 3apsiKEHHON YacTHIIbI B
OJIHOPOJTHOM 3JIEKTPUUYECKOM TI0JIe

Pemenue 3agau

O06o0011eHEe U cUCTeMaTU3alus 3HaHUH 110
Teme "OekTpuieckoe nose"

KontponbHas paboTa 1o teme
"OnexTpuueckoe nose"”

Cuia toka. ITocTogHHbII TOK. Y CIIOBUA
CYILIECTBOBAHUS ITOCTOSIHHOTO
AIEKTPUYECKOTO TOKA
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117

118

119

120

121

122

123

124

125

126

127

128

129
130
131
132

Wcrounuku Toka. Hanpsbxenue u 3/1C
3axon Oma Juid yyacTKa LemnHu.
DNEKTPUYECKOE CONPOTUBIIEHUE
3aBHCUMOCTH CONTPOTHUBIICHHUS OTHOPOTHOTO
MPOBOJIHUKA OT €r0 JUIMHBI U TUIOMIA I
MOTIEPEYHOTO CEUCHUS

VY enpHOE COMPOTUBIICHHUE BEILIECTBA.
Pemenne 3amau

[TocnenoBarensHOE, MapauIeIbHOE,
CMEIIAHHOE COEIMHEHHE ITPOBOTHUKOB

Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
uenei. [Ipasuna Kupxroda

Pemenue 3amgau

PaboTa snextpuyeckoro Toka. 3akoH Jlxoyms

—JleHna
Pemenue 3amgau

MomntHoCTE OJICKTPHUYECKOI'O TOKA. TenmoBas
MOIIHOCTB, BEIACIIAEMAasd Ha PE3UCTOPEC

Pemenue 3amau

O/1C u BHyTpEeHHEE CONTPOTUBIIEHUE
HMCTOYHHKA TOKA

3akon Oma 711 OJIHOM (3aMKHYTOH)
ANEKTPUYECKON LIeTHn

Pemenue 3agau
MOIIHOCTE HCTOYHHKA TOKA
KopoTkoe 3ambikanue

KOH,Z[GHCE[TOp B IICTIM ITIOCTOSAHHOI'O TOKa

N e N



133

134

135

136

137

138

139

140

141

142

143
144

145

Pemenue 3anau
Pemrenue 3aga4 o reme "I1oCcTOSTHHBIN
ANIEKTPUYECKHM TOK"

Pemrenue 3aga4 o reme "I1oCcTOSTHHBIN
ANIEKTPUYECKUM TOK"

Pemrenue 3aga4 1o reme "I1oCTOSTHHBINI
ANIEKTPUYECKHM TOK"

O060061eHre 1 cucTeMaTU3alus 3HAaHUH 110
TeMe "[10CTOSHHBIN AIIEKTPUYECKHI TOK"

Kontponbsnas padora o teme "IlocTossHHBIN
AIEKTPUYECKUN TOK"

DIIEKTpUYECKAs MPOBOJAUMOCTD Pa3JIMYHBIX
BEIIECTB. DJIEKTPUUECKUI TOK B METAJLJIAX.
CBepXnpoBOAMMOCTh

DJIEKTPUYECKHUI TOK B paCTBOpax u
pacruiaBax 3JeKTpoIuToB. 3akoHbl Dapanes
JUIS SIEKTPOIH3a

DIIeKTpUYECKHl TOK B razax. [lnazma
DJIEKTPUYECKUM TOK B BaKyyme. BakyymHbie
MPUOOPHI

DIEKTPUYECKU TOK B MOJIYIIPOBOIHUKAX
[TonynpoBoIHUKOBBIE TPUOOPHI
Pu3NYEeCKUN IPAKTUKYM I10 TEME
"N3MepeHue cuibl TOKa U HAIIPSKEHUS B
LIENY TIOCTOSTHHOTO TOKA MPY OMOIIH
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX

npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
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147

148

149

150

151

M3MEpeHUs: PU3NUECKUX BETUUUH TPH
IIOMOIIY KOMIIBIOTEPHBIX JATYUKOB"

®dusnyeckuil npakTukyMm no teme "Msyuenue
HEPABHOMEPHOTO JIBUKEHUS C LIETbIO 1
OTIpEe/IeNIEHUsI MTHOBEHHOU CKOpoCTH"

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenne ycKOpeHHsl IPU MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
mwiockoctu" nnu "MccnenoBanue
3aBUCHUMOCTH IIYTH OT BPEMEHH NPH
PaBHOYCKOPEHHOM JIBHKEHUHN"

®u3N4EeCKU TPAKTUKYM IO TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nanenus" win "M3ydenue nBu>keHus Tena,
OpOIIIEHHOTO TOPHU30HTAIBHO"

duznyeckuil mpakTukyMm 1o teme "M3yuenne
JBUKEHHS TeJIa 10 OKPYXKHOCTHU C
MOCTOSIHHOM O MOJIYJIKO CKOPOCTBIO" WIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYECKOT0 MasTHUKA OT €ro
napameTpoB"

DU3NYECKUH TPAKTUKYM I10 TEME

"N3mepeHue paBHOIEUCTBYIOIIEH CUIIBI TPU
JBUKEHUU OpyCcKa M0 HaKJIOHHOMU MIocKocTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpEMEHHU JIBIKEHUS OpycKa M0 HAKJIOHHOM

IJTIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €0

macchl"

Du3n4ecKuil NPaKTUKYM I10 TEME 1
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153

154

"UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, ot ux nedopmanuu win "Mzyuenue
JBUKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTBIO,
MEPEKUHYTOH Yepe3 JIETKuil 6J0K"
@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue korpdumeHTa TpeHus 1o
BEJIMYMHE YIJI0BOro ko3 duureHTa
3apucumoctu Frp(N)" nnu "Mccnenosanue
JBUKEHHS OpYyCKa M0 HAKIIOHHOW MJI0CKOCTH
C MePEMEHHBIM KOAPPUITMEHTOM TPEeHUS" HITN
"N3ydyenue NBUKEHUS Tpy3a Ha Baly C
TpeHueM"

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBaHue ycaoBHl paBHOBECHS
TBEPAOTO Te€Ja, UMEIOIIETO OCh BpaleHus "
uinu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yuenue
YCTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO
IJI01Ia b OTOpHI"

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue uMmilysibca Teaa no TOpMO3HOMY
nyta" win "M3mMepenne Cuibl TAru, CKOpoCcT!
MOJEINHU SIEKTPOMOOUIIS M MOUTHOCTHU CHIIBI
TAru" uiaM "CpaBHEHNE N3MEHEHUS UMITYJIbCA
T€Ja C UMITYJIbCOM CUJIBI" WIH
"UccnenoBanue coXxpaHEeHUs UMITYJIbca MpH
ynpyrom B3aumojeiicrsun" i "M3mepenune
KMHETHYECKOM HEPTHH Teja 0 TOPMO3HOMY
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156

157

158

n

yTH
®uznyeckuil NpakTukyMm 1o reme "M3ydyenue
M30TEPMHUYECKOTO Tporiecca (PeKOMEHJ0BaHO
WCIIOJb30BaHKue U(poBOH JabopaTopun)"
unu "V3yueHne u30XopHOro mpoiecca” uiu
"U3yuenue uzobapHoOTO MIpoiecca’ uim
"[IpoBepka ypaBHEHHsI COCTOSHUSA"

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHON TeMIoEMKOCTH" UITN
"HccnenoBanue nporecca OCThIBaHUS
Bemectsa" win "MccienoBanue aquadaTHOro
npouecca" nnu "M3ydeHne B3auMOCBSI3U
SHEPTUH MEXMOJIEKYIISIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPHI KUIIEHUS
JKUIKocTen"

duznyeckuil mpakTukyMm 1o teme "M3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH"
uinu "M3Mepenne yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaCBhIIIEHHBIX TTapoB" uiu "M3mepenue
a0COMIOTHON BIQXKHOCTH BO3/lyXa M OLIEHKA
Macchl MapoB B nomerieHun". smepenue
K03 duIMeHTa NOBEPXHOCTHOTO HATSKEHUS

Du3NYEeCKUN PAKTUKYM I10 TEME
"HabnroeHue npeBpalieHus SHEpTuu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTUIO
n3TydeHus ceeroauona” wm "M3ydenue
IIPOTEKAHMSI TOKA B LIETIH, COAEpIKaIIEeH
KoHJleHcaTop'" niu "Pacnipeenenue pa3HoCTH
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160

161

162

163

164

165

MOTEHLUAIOB (HAIPSKEHUS) IIPU
IIOCJIEOBATEILHOM COEIMHEHUHN
KOHJIEHCaToOpoB"

PuU3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue CMEIIaHHOTO COETUHEHUS
pesucropoB" win "M3mepenue ynenbHOTo
CONPOTHBIICHUS IPOBOJAHUKOB'" HIIN
"HNccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT
HaIpPsDKEHUS 17151 JIaMIIbl HaKaTuBaHUs"

@u3nYecKnil MPAKTUKYM I10 TEME

"Habmronenue snexrposmza” win

"N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA"

nim "ccnenosanue 3aBUCUMOCTH 1
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT

temnepaTtypbl" unu "CHsITHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKH Juoja"

PeseprubIit ypok. O6001IEHNE N
CUCTEeMaTu3alus 3HAaHUM 10 TeMe 1
"Kunemaruka"

PeseprubIit ypok. O6001eHNE 1

CHCTEMAaTH3alus 3HaHHUH 110 TEME 1
"Jlmnamuka"

PesepBubliit ypok. O600111eHNE U

cucTeMaTHu3aIus 3HaHui 1mo Teme "CraTuka 1
TBEpJO0TO Tena"

PesepBHslit ypok. O6001ICHNE 1

cUcTeMaTH3alys 3HaHUH o TeMe "3aKOHBI 1
COXpaHEHUsl B MeXaHUKe"

PesepBHriit ypok. O600IICHHE 1 1



166

167

168

169

170

cucreMaru3anus 3Hanui o reme "OCHOBBI
MOJIEKYJISIPHOKHHETHYECKOU Teopun”
PesepBubiit ypok. O60011eHNE 1
CUCTEMaTHU3allMs 3HAaHUI 10 TeMe
"Tepmoaunamuka. TeraoBbie MaIMHBI"
PesepBubiit ypok. O60011eHNE 1
CUCTEMaTHU3allvs 3HAaHUH 10 TeMe
"ArperaTHble COCTOSIHUSI BeliecTBa. Pa3oBbie
nepexopl"

PesepBubIit ypok. O6001eHNE 1
CUCTEMaTHU3alMs 3HAHUH 110 TEME
"Onexrpuueckoe noie"

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3allusl 3HaHU 10 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3Hauui mo teMe "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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11 KJIACC

Ne
n/u

10

11

12

Tema ypoka

B3aI/IMO)IeI\/JICTBI/IC IIOCTOSIHHBIX MAaroHuToOB U
MIPOBOJTHUKOB C TOKOM. MarHutHoe moJie.
I'unore3a Ammnepa

Bekxrop marautHON mHAyKumH. [IprHImN
CyNEPHO3UILIMA MarHUTHBIX MOJIeH. JInHun
MarHUTHON MHAYKLIUH

MarsaurHoe noJjie IpOBOJIHUKA C TOKOM.
OnbIT Opcrena

Cuna Amnepa, €€ HanpaBjeHUE U MOJTYJIb
Pemenue 3amau

[Ipumenenue 3akoHa Amriepa.
DNeKTPOU3MEpUTETbHBIE TPHUOOPHI

Cuina Jlopenna, e€ HarpaBJIeHHE U MOTYJIb.
JIBU>KeHUE 3apssKEHHON YacTHUIIBI B
OJHOPOJTHOM MarHMTHOM I0JI€

Pemenue 3agau
Pa6ora cunel Jlopenima
Pemienue 3agau

MarauTHOE I0JIE B BEIIECTRBE.
q)eppOMarHe’TI/IKI/I, Inapa- 1 IMaMaraCTuKu

OcHoBHBIE CBOWCTBA (heppOMarHeTHKOB.
[Tpumenenue heppoMarHeTHKOB

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsI

IIpakTHuyeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBare/ibHbIE

pecypchbl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenne 3agad no teMe "MarautHoe noje"
Pemenne 3agad no teme "MarautHoe noJie"
SIBNeHME PIEKTPOMArHUTHON WHIYKIINH.
[ToTok BEKTOpa MarHUTHOW UHAYKIIUU

OC unnykuuu

3aKO0H JEKTPOMArHUTHOW WHTYKITHH
®dapanes

Buxpesoe anekrpuueckoe nose. Toku @yko

OJ1C uHAYKIMY B IBAKYIIUXCS
MIPOBOTHHUKAX

Pemmenue 3amau
[IpaBuito Jlenna

NupyktuBHOCTH. Karyiiika HHAYKTUBHOCTH
B LIETIM IOCTOSTHHOTO TOKa

SBnenne camonnaykuuu. IJ1C
CaMOMWHTYKITUH

9Hepr1/1;1 MArHvTHOTI'O IT0JIA KaTYIIKH C
TOKOM. BHGKTpOMaFHI/ITHOC I1oJie

Pemenue 3agau

O0001IeHre U cUCTEMATH3alMs 3HAaHHH 110
Teme "DIeKTpoIuHaMuKa"

KoHnTtponbHas padoTa 1o Teme
"OnekTpoauHaMuka"

Konebarenruas cuctema. CBOOOJHBIE
Konebanus. ['apMoHndeckue KoneGaHus

Kunemartuueckoe u JUHaAMHUYCCKOC
OIHMCaHHE KOJeOaTeIbHBIX JIBMOKCHUH



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuyeckoe onucanue. BeiBos
JUHAMHWUYCCKOI'O OITMCaHUA FapMOHI/I‘-ICCKI/IX
KOJIeOaHUW U3 UX SHEPTEeTUIECKOTO U
KUHCMATHUYCCKOI'O OITMCAHUSA

Awmmuatyna u ¢a3za KoJieOaHuit

[lepuon n yactorta konedanuit. [lepuos
MaJibIX CBOOOIHBIX KOJIeOaHUM
MaTemMaThueckoro MastHuka. [lepuon
CBOOOJHBIX KOJI€OaHUM MPY>KUHHOTO
MasiTHUKa

3aryxatouue kojebanus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

ABTOKOJI€0aHHUSA

Pemenue 3amgau

Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHMs B My3BbIKQIbHBIX MHCTPYMEHTAaX"
O0001IeHre U cCHCTEMATH3aMs 3HAaHHH 10
TeMe "Mexannueckue Kojieoanus"
DNIeKTpOMarHUTHBIE KOJICOaHMsI.
KonebartenbHblit KOHTYp

®opmyna Tomcona. CBsi3b aMIUIUTY/IbI

3apsaa KOHACHCATOpa C aMHHHTyz[Oﬁ CHJIBI
TOKa B K0Jie0aTeIbHOM KOHTYpPC

3akoH COXpaHCHU SHEPI'H B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpPC

3aTyxa10mI/Ie QJICKTPOMATrHUTHBIC
KoJIeOaHMSI. BLIHY)K,Z[CHHLIC
QJICKTPOMArHuTHLIC KoJIeOaHHs



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

[TepemenHsbIli TOK. Pe3uCTOp M KOHIEHCATOP
B LIETIU IEPEMEHHOI0 TOKA

KaTYHIKa HWHAYKTHBHOCTH B LICTIN
MEPEMEHHOTI'O TOKA

3axoH OMa Juis 3JIEeKTPUUECKON Lienn
MEPEMEHHOTO TOKa

MOoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUCHUE
CHJIbI TOKA U HAITPSOKCHUA

Pe3onaHC B 21eKTprU4eCKON e
Pemmenue 3amau

W neansHbiif Tpanchopmatop.
[IpousBoacTBo, nepenaya u noTpedieHue
AIEKTPUYECKON SHEPTUU

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektpo3Hepruu. KynbTypa nucnoyib30BaHus
AJIEKTPOIHEPTHH B IOBCEIHEBHOM JKU3HU

Pemenue 3amgau
Pemenue 3amgau

O06001eHne 1 cucTeMaTU3alus 3HAaHUH 110
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

MexaHnnyeckue BOJIHBI. XapaKTepI/ICTI/IKI/I
MCXaHHUYCCKUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3ByKa

Wnudpa3pyk u yneTpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOILEN CpeIbl



57

58

59

60

61

62

63

64

65

66

67

68

Pemenne 3agau
SJIGKTPOMaFHI/IT HBIC BOJIHBI. I/I3J1yquHe
3JIGKTpOMaFHI/ITHI)IX BOJIH

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 371€KTPOMarHUTHBIX BOJIH

[IIkaJia 371€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 27eKTPOMarHuTHBIX BOJIH B
TE€XHUKE U OBITY

[TpuHIUTIBEI paAMOCBSI3U U TEJICBUICHUS.
Paanonokanus. D1neKTpOMarHuTHOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpebl

Kontponbnas pabota o reme "Konebanus
Y BOJIHBI"

Caer. 3aK0H MPSAMOJMHEUHOTO
pacnpocTpaHeHus CBeTa

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PaclpoCTpaHeHUs CBETa

Otpaxenue cBeta. [limockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIHHBIN IMOKa3aTeNNb IPETOMIICHHUSL.
[TonHOE BHYTpEHHEE OTpaKEHHE.
[IpenenbHBIN YTOJ MOJTHOTO BHYTPEHHETO
OTPAKEHUS

Pemenue 3ana4 Ha TpUMEHEHUE 3aKOHOB
OTpa)X€HUs U MPEIOMIICHUS CBETA

Xon mydeit B mpusme. [Jucniepcus ceera.
CrnoxHbIi cocTaB Oenoro ceta. et



69

70

71

72

73

74
75
76

77

78
79
80

81

82

83

84
85

86

JInn3sl. DOKyCHOE PACCTOSHUE U
ONTHUYECKAs CUJIA JIMH3bI

[TocTpoenue n300pakeHUI B JTMH3aX H UX
cucTtemax. YBEJIIMYCHHUE JIMH3bI

Pewrenue 3aay Ha nocrpoenue
M300paKEHUM, TOTYYaEMBIX C TTOMOIIIBIO
JIVH3

I';ma3 xak onTHyeckas cucremMa

Pemenue 3anau. [Tpeaensr npuMeHUMOCTH
reOMETPUYECKOMN ONTHKU

CKOpOCTh CBETa U METOIBI €€ U3MEPEHUS
Jucnepcus ceera
Hurtepdepennius cBera

KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
Ha0JI0IEeHUSI MAKCUMYMOB 1 MUHMYMOB

Pemenue 3amgau
[Ipumenenue untepdepeHIn
Judpakuus cBeta

JudpakuronHas peméTka. Y cioBue
HaOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

Pemenue 3agau

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
HOJ'ISIpI/IBaI_II/ISI CBCTa

Pemenue 3agau
CBeTOBBIE SBJICHHS B IPUPOJE

O0001IeHrE U cucTeMaTH3allu 3HAHUH 110
teme "OnTuka"
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88

89

90

91

92

93
94
95
96

97

98

99
100

101

KonTponsHas padota mo reme «OnTuka

['paHuLIBI IPUMEHUMOCTH KJIIACCHYECKOU
MEXAaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U
IIPUHLUAII OTHOCUTEIBHOCTH

[TocTynaTsl crienuanbHOU TEOPUH
OTHOCHUTEJIbHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI.
[TpeobpazoBanus Jlopenna. Ycnosue
MPUYUHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAIlEHUE JUTUHBI

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
YaCTHLIBI

CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM
PETATUBUCTCKON YaCTHULIBI. DHEPIUs MOKOS

PaBHOBecCHOE TEIIIOBOE U3ITyUEHNE

3akoH cMmenieHua Buna

I'mmore3a M. ITimanka o xBaHTax. ®OTOHEI
DHeprus ¥ UMITyJIbe (OTOHA

®oroaddext. OnbiTel A. I'. CTonerosa.
3akonbl poToddPdexTa

YpaBHenue DitHinTeiHa 1715 hotorddexra.
"Kpachas rpanuna” gortosdpdexra

Hasnenue ceera. OnbiThl I1. H. JIeOGenena
BonHoBble cBOMCTBA YaCTHIL

Bounsl e bpoiins. JlnmuHa BoJHBIL 1€
Bpoiins u pa3mepsl 0051aCTH TOKAIU3AIUH
JBHKYLIEHCS YaCTULbI

R N



102
103

104

105
106

107

108

109

110

111

112

113

114

115

KopnyckynsipHo-BOJIHOBOM Ayanu3m
Judpakmust 37IeKTPOHOB Ha KPUCTAIIAX
Crientnuka u3MepeHuil B MUKPOMUPE.
CooTHollIeHHs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

Pemenue rpadpuyeckux 3aaau

Pemrenne pacu€THbIxX 3a1a4

Kontponbnas padota o remam: "OCHOBBI
CTQO", "KopnycKynasspHO-BOJHOBOM
nyansm"

OMBITHI IO WCCIICIOBAaHUIO CTPOCHUS aTOMA.
[Inanerapnas moaens aroma Pesepdopra
[Toctynatel bopa

Bupgi ctiektpoB. CrieKTp ypoBHEN SHEPTUH
aToMa BOJIOpoJa

CHnoHTaHHOE U BBIHYKJICHHOE U3JIy4€HHE
cBETa

Jlazep

Hyxnonnas monens siapa ['eiizenOepra-
NBanenko. 3apsau MaccoBO€ YUCIO sapa.
N3otonel. PagnoakTuBHOCTH

3aKoH paIMOaKTUBHOIO pacmaaa. CBoiicTBa
MOHU3HUPYIOUIETO U3Iy4YeHus. BinusHue
PaaOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
Jo3umerpus

DHeprus CBs3M HyKJIOHOB B siipe. SnepHble

cuibl. Jleext maccol spa. SnepHbie
peakuuu. Snepusie peaktopsl. [Ipobaembl



YIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOrM4€eCKHE aclIeKThl pa3BUTHUSA SIIEPHON
SHEPreTHUKU
MeTo1bl perucTpainuy U UCCaea0BaHUs
3JIeMEHTapHbIX yacTull. OyH1aMeHTaJIbHbIE

116 B3aMMOJECHCTBUS. baproHbl, ME30HBI U

nentonsl. [Ipencrasnenne o CtanaapTHON

Mo enu. KBapk-TiIFoOHHas MOJIEb aJJpOHOB

®usuka 3a npeaenamu CtaHaapTHON

117 Mojenu. TéMHass Matepus U TEMHAs

sHeprus. ENMHCTBO pU3ndecKoi KapTUHBI

Mupa

DTanbl pa3BUTUA ACTPOHOMHH. 3HAYEHUE

118

aCTPOHOMHHU

[IpuMeHUMOCTh 3aKOHOB (PU3UKU IJIs

119 00BsACHEHUS PUPOJIHI KOCMUYECKUX
00BEKTOB. MeTO/1bI aCTPOHOMUYECKHX

HUCCIIEIOBAHUI
CoBpeMeHHBIE ONITHYECKHUE TEJIECKOIIBI,

120 paanoTeNeCKOIbl, BHEATMOChEpHas
aCTPOHOMHS

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue

121 .
3BE3/1bl, JIAHETHI, UX BUAUMOE JIBUKECHUE

Comaneunas cucrema. Connne. ConHeuHas
122 akTUBHOCTb. McTounuk sHepruun CoJiHLIA U
3BE3]
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.

123 .
Juarpamma "crieKTpajgbHBINA Ki1ace —



124

125

126

127

128

129

130

131

132

CBETUMOCTB"
3Be3 /bl [VIABHOH IOCIIEJ0BATEIILHOCTH

Buyrpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOKICHUU U
sBosroniu CosHIa U 3BE37. DTallbl )KU3HU
3BE3]

Mneunsiii [Iyre — Hama ['anaktuka. Turst
rajakThK. YEpHBIE IBIPHI B ApaX rajlakTHK
Bcenennas. Paciinpenne Beenennoit. 3akoH
Xab06mna. Teopust bonbioro B3peiBa.
PenukToBO€ n3nmyuenue

MacirabHast ctpyktypa Beenennoiit.
MeraranakTruka

Hepeménnsie mpo0i1emMbl aCTPOHOMUHU
DU3NYECKUH TPAKTUKYM T10 TEME
"UccneqoBaHnre MariuTHOT'O I10JISI
MOCTOSHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOMCTB
tdheppomarnerukoB" ninm "UccnenoBanue
JEHCTBUSA MTOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"

DuU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue cuibl Amnepa’ win "HU3ydenue
3aBUCHMOCTH CHJIbI AMIIepa OT CHJIBI TOKA"
nnu "OnpeneneHne MarHUTHOW WHAYKIIMU
Ha OCHOBE U3MepeHus cuiibl Amnepa"
Du3nuecKnuii MPaKTUKYM I10 TEME
"HccenoBanue IBICHUS



JIEKTPOMArHUTHOM MHAYKIMU" WiIn

"Onpenenenne MHAYKIIUHA BUXPEBOTO

MarHuTHOTO MoJs"

PuU3NYECKU IPAKTUKYM 110 TEME

133 "UccnenoBanue sBJICHUS CAMOUHIYKIIUN"
nin "COopKa MOJIENH JIEKTPOMarHUTHOTO

reHeparopa"

®uU3NYECKU IPAKTUKYM I10 TEME
134 "U3mepenue neproia CBOOOTHBIX

KOJIeOaHWI HUTSHOTO U MPY>KMHHOTO
MagTHUKOB"

@u3N4eCcKuil MPAKTUKYM I10 TEME
135 "IIpeoOpazoBaHue YHEPTUH B IPYKHHHOM
MasTHHUKE"

DU3NYECKUH TPAKTUKYM T10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEIOBATEIFHO COEAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOp" Hin
"UccnenoBanue pabOThI HCTOYHUKOB CBETA

136

B 1€ IEPEMEHHOTO TOKa"

137 DuU3NYECKU IPAKTUKYM 110 TEME

"N3yuyeHue napaMeTpoB 3ByKOBOI BOJIHBI"

PuU3NYECKUH IPAKTUKYM I10 TEME

138 "N3mepenune nokaszaTelis NpeloMIICHUS
crexna" unu "[lonyuenne n3o0OpaxxeHus B

CUCTEME U3 IJIOCKOTO 3epKajia v JIMH3bI"

DuU3NYEeCKUN IPAKTUKYM I10 TEME
139 "UccnenoBanue 3aBUCHMOCTH (POKYCHOTO
paccTosiHMS OT BeIllecTBa (Ha puMepe



140

141

142

143

144

145

wuakux JuH3)" uim "M3mepenue
(OKYCHOTO PacCTOSIHUS PAaCCEUBAIOIINX
auH3"

@u3N4EeCKUi MPAKTUKYM I10 TEME
"HabOmonenune audpakiimu, naHTepdepeHImm
U NoJIipu3aluu ceera”

@u3N4EeCKU TPAKTUKYM I10 TEME
"Onpenenenyne UMITyJIbCca U SHEPTUH
PENATUBUCTCKUX YacTull (1o Gororpapusm
TPEKOB 3apsKEHHBIX YAaCTHI] B MATHUTHOM
nose)"

®u3N4EeCKU TPAKTUKYM IO TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HcciienoBanus potodrddexra" nmm
"HccneqoBaHue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOIMO OT HaNpsHKEHUs "

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue criekTpa pa3peskeHHOTO
aTOMAapHOT0 BOJOPOJIa U U3MEPEHUE
nocrosiHHoO#M Punoepra"

DU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue paMoakKTHBHOTO (OHA C
HCIIOJIb30BAaHUEM J03UMETpA" WIIH
"N3ydenue nornouieHus 6era-4acTuil
aIfoMUHHEM"

du3nyecKuii MPaKTUKYM I10 TEME
"Habnronenus 3BE€31HOTO Heba
HEBOOPYKEHHBIM I1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUII0KEHUH IS



146

147

148

149

150

151

152

OTIpeIeNICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nust CEBEPHOTO MOTYIIAPUS U SIPKHEC
3BE31b1" MM "HaOiroieHust B TEJIECKOIT
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3HBIX
CKOIUIEHUI"

O06001eHne ¥ cucTeMaTu3alys 3HaHH.
Ponp pusuku u actpoHOMUY B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM U 3TUYECKOH cepax
JIEeITETLHOCTH YEJI0OBEKa

O0001IeHne ¥ cucTeMaTu3allys 3HaHH.
Ponbs 1 MecTo pu3nku 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

O06001eHre U cucTeMaTu3alus 3HaHuH.
Ponb pusnueckoit Teopun B hopMHpOBaHUN
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEJICTABICHUI O IPUPOIe
O06001eHne 1 cucTeMaTU3alus 3HAaHUH 110
teme "Kunematuka"

O00011eHre U cCHCTEMATH3alMs 3HAaHHH 110
teMe "Kunemartuka"

O0o001IeHNEe ¥ cHUCTeMaTH3allns 3HAHU 110
teme "Jlunamuka"

O0o001IcHNEe ¥ cHUCTeMaTH3allnsl 3HAaHUH 110
teme "CraTtuka TBepAoro rena'
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O06o01IeHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHEHMsI B MEXaHUKE"
O0o01IeHre ¥ CUCTeMaTH3aIHsI 3HAHUH 110
Teme "OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM
teopun"

O06o001eHre 1 CUCTEMATU3AIIUS 3HAHUH 10
teme "Tepmonnnamuka. TerioBbie
MaITHBI"

O06o01eHre u cucTeMaTu3alus 3HaHuH| 10
TeMe "ArperaTHble COCTOSIHHS BEIIECTBA.
dazoBble Iepexo bl

O0001IeHne ¥ cucTeMaTH3aIug 3HAHNUI 110
Teme "DnekTpuueckoe mnojie"

O0001IeHne U cucTeMaTH3alusg 3HAHNU 110
teme "[1oCTOSIHHBIN ANIeKTpUYECKHil TOK"

O0001IeHne U cucTeMaTH3aIusg 3HAHUHI 110
teme "Toku B pa3nuuHbIX cpenax”

O00011eHre U cucTeMaTH3alusg 3HAHUHI 110
teMme "MaruutHoe noJe"

PesepBusiit ypok. O6001IeHE U
CHCTEMAaTH3alHs 3HAHUH 10 TEME
"DJeKTpOMarHuTHast UHIYKIUs"

PesepBHrlit ypok. O0o0mIeHe 1
CHUCTEeMAaTH3aIlMs 3HAHMH 110 TeME
"MexaHndeckue kojieoanus"
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTHU3allysl 3HAHUH 110 TeMe
"DneKTpoMarHuTHbIe KoJiebaHus"
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PezepBublit ypok. O0o0IeHNE U
CUCTEMAaTH3alus 3HAaHUH 110 TEMeE
"MexaHu4ecKHe U 3JIEKTPOMarHuTHbIE
BOJIHBI"

PesepsHblit ypok. O60011IEHNE U
cucTeMmarusanus 3HaHui no teme "Ontuka"

Pesepsubiit ypok. O60011eHUE 1
cucTeMaTu3anus 3HaHui o TeMe "OCHOBBI
CTO"

Peseprubrit ypok. O6001IeHNE 1
CUCTEMaTHU3alMs 3HAaHUM TI0 TEME
"KopnyckynsspHO-BOTHOBOM Jayasin3m"

Peseprubrit ypok. O6001eHNE 1
cUucTeMaTHu3alys 3HaHuii 1o TeMe "dusuka
aroma"

Peseprubrit ypok. O6001eHNE 1
cucTeMaTu3alys 3HaHuii 1o teMe "dusuka
aTOMHOTO Si7Jpa ¥ 3JIEMEHTAPHBIX YaCTHUIL"
PesepBubIil ypok. O6001eHNE 1
CUCTEeMaTH3alus 3HAHUI 110 TeMe
"DnemeHTH! acTpodu3uku"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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