MunucrepcTBo 00pa3oBanus U Hayku MypmaHckoii ob6nactu

['ocynapcTBeHHOE aBTOHOMHOE NPO(heCCHOHAIEHOE00Pa30BaTEIbHOE YUPEKACHUE
MypmaHckoii obiaactu

«OJ1eHeropckmMii rOPHONPOMBINLTIEHHBIN KOJJIEIK»

JAOKYMEHT NMOAMUCAH
QNEKTPOHHOM MOAMUCHIO

im: 00CEID2705CB56FC769D5F871FF1621999

598

lawac Haranss BukToposHa
tow: ¢ 20.07.2023 70 12.10.2024

YTBEPXJIAIO

3aMECTHTEIb TUPEKTOPA
1o yueOHoii padbote
N.P.Mamnauna
20 T.

PABOQUYAS ITPOT'PAMMA
Y4eOHO#l TUCHUITINHEL Duszurka
O CTIEUATBHOCTSM U (WJIH)
npodeccusm Ecmecmeennonayunsiii npoghuns
YpoBeHb OCBOCHUS bazosvlil
2023



PABPABOTYHK (-N):
npenoaasatesib [AIIOY MO «OI'TIK» Jlroraesa Anestuna Cepreesna (PHO)

PACCMOTPEHA

Ha 3aCelaHMU METOJHUYCCKON KOMUCCUH
0011e00pa30BaTeIbHBIX TUCIUTUIHH

[TpoTokomn Ne oT 20 T.

IMEPEYTBEPXK/IEHA

Ha 3aCelaHMU METOIHYCCKON KOMUCCUH

00111e00pa30BaTeIbHBIX TUCIUTUIHH

C U3MEHEHUSIMU

(JTUCT ¢ BHECEHHBIMU M3MEHEHUSAMH MPHUKIIA/IBIBACTCS K pabouei mporpamme)
[Ipotokomn Ne oT 20 T.




COJEPKAHUE

. HOACHUTEJIBHAA 3AIINCKA

. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOHU

JTACHUILIMHBI
. COJEPKAHME YYEBHOW JUCHUILINHBI

. TEMATUYECKHUE INIAHUPOBAHME YYEBHOM JUCHUILIMHBI
. YCJIOBMSI PEAJIM3AIIMU YUYEBHOM JUCHUTLTAHBI

. JIUCT UBSMEHEHHUH U JOMMOJTHEHUM



1. IOACHUTEJIBHASA 3AIIUCKA

[Iporpamma npeaHa3HayeHa A HM3y4YeHHUS AUCUUIUIMHBI PHU3MKa B pamMKax
peanzanuu 00pa3oBaTENbHOM MPOrpaMMBbl CpeaHEro oOIiero o0pa3oBaHMs B Mpeieniax
OCBOGHHUSI OCHOBHOW mpodeccHoHaNbHON oOpa3zoBatenbHOi mporpammbl CIIO Ha 06asze
OCHOBHOro 001miero o0pa3oBaHusi HpU MOATOTOBKE KBATU(PHUIMPOBAHHBIX pabOUYNX
(cimy’kalux) ¥ CrelUaIiucTOB CPEIHETO 3BEHA.

Pabouas nporpamma yueOHOM TMCHUIUIMHEI pa3paboTaHa Ha OCHOBE:

— [lpuka3a MunuctepctBa oOpazoBanus u Hayku P® «OO0 yrBepxkIeHUH
(benepanbHOrO TrOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEAHEro OOIIero
obpazoBanus» oT 17 mast 2012 . N 413;
— OdenepallbHON  00pa3oBaTENbHON MpOrpamMmbl  cpeaHero oOpa3oBaHus (YTB.
npukazoM ot 18.05.2023 Ne371).

Pabouas mporpamMMa y4yeOHOH AMCUMIIMHBI HCIOJIB3YeTCS B OOy4YEHUH IO
CIENUANTBHOCTAM/ IPOPECCHIM TEXHOJIOTHYECKOro mpoduIs.

Pabouas mporpaMmMa BOCIIUTaHMsI peain3yeTcss HHTErPUPOBAHHO Yepe3 CoAepKaHHe
y4eOHOH JUCHUIUIMHBL, IJIAHUPYEMbIE pPe3yJbTaThl pabdo4eld MpOorpaMMbl BOCHUTAHUS
HaXOJST OTPAKEHUE B BOCIIUTATENIBHBIX LEISIX KKIOT0 yueOHOTO 3aHTHSL.

2IIJIAHUPYEMBIE  PE3VJBLTATBI  OCBOEHUSI  YUEBHOM
JTUCHMUIIAHBL

[InanupyeMble  pe3yibTaThl OCBOCHHS MPOTPAaMMBI IO (U3HMKE BKJIFOYAIOT
JTUYHOCTHBIE, METANPEAMETHBIE PE3YyJIbTAaThI 32 BECh MEPUO]l 00yUeHHUs Ha YPOBHE CPETHETO
obmiero oOpa3oBaHus, a TAK)KE MPEIMETHBIC TOCTI)KEHUSI 00y4aroIerocs: 3a KaKablid To1
oOyueHus.

B pesynpraTe m3ydeHuss (GU3WKKA HA YPOBHE CpPEIHETO OOIIero oOpa3oBaHHs Yy
oOyuatoierocst 6yayT copMUPOBaHBI CIEAYIONNE JIUYHOCTHBIE PE3YIbTaThI:

1) rpasx1TaHCKOr0 BOCIIMTAHUS:
e chopMHPOBAaHHOCTH TPAKIAHCKOM TMO3ZHMIIMUA OOYYarOIIerocs Kak AakTHBHOTO U

OTBETCTBEHHOT0 4WJIeHa POCCUICKOIr0 OOIIECTBa;

® TIPUHSTHE TPAIUITHOHHBIX 00I1eYeI0BEYECKHUX TYMaHUCTHYECKUX u

JIEMOKPAaTUYECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO [I€ATE€IHOCTh B MHTEpPECaX TIPaKJaHCKOIO
oO1iecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;
® yYMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMU MHCTUTYTAaMU B COOTBETCTBHHU C HX
(GYHKIIUSMU ¥ Ha3HAUCHUEM;
® TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM JCATEIHHOCTH;
2) MaTpuOTHYECKOTO BOCTTUTAHUSI:
¢ chopMHPOBAHHOCTH POCCUICKON IPaKIAHCKOW UACHTUYHOCTH, TATPUOTU3MA,
® [ICHHOCTHOE€ OTHOUIEHWE K TOCYJapCTBEHHbIM CHMBOJIaM, JIOCTHXKEHUSIM
POCCUUCKHX YYEHBIX B 001aCTH GUBUKH U TEXHUKE,
3) 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMSI:
e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;
® CMOCOOHOCTh OILIEHWBAaTh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTEIbHOCTH YUYEHOT0;
® 0CO3HaHHE JUYHOTO BKJIA/Ja B MOCTPOCHHUE YCTONYMBOrO Oy yIIEro;
4) 5CTETHYECKOTO BOCITUTAHMUS:
® HCTETMYECKOE OTHOIIEHHWE K MHpPY, BKJIKOYAs ACTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gpusnyeckon Hayke;



5) TpyZIOBOTO BOCIIUTAHUS:

® UHTEpeC K pa3lu4yHbIM cepaM MNpodecCHOHATbHONU NEATEIbHOCTH, B TOM YHCIE

CBS3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIM BBIOOD

Oymy1iei npodeccun U peaaTn30BbIBaTh COOCTBCHHBIE )KU3HCHHBIE TIAHBI,

® TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTH (HU3UKH

Ha IPOTSHKEHUU BCE KU3HU;

6) 5KOJIOTHUYECKOTO BOCIIHUTAHHS:

e chopMHPOBAHHOCTH IKOJIOTUYECKON KYIbTYpPbI, OCO3HAHUE II00ATBHOTO XapaKTepa

HKOJIOTHYECKUX MPOOIIeM;

® [UJIAHUPOBAHUE W OCYIIECTBICHHE JACHMCTBUI B OKPYKAIOUIEH Cpele Ha OCHOBE

3HaHUA LEJIEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA,

e PacmupeHue ombITa JEATENBHOCTH HSKOJIOTMYECKON HANpaBICHHOCTH HA OCHOBE

UMEIOIIUXCS 3HAHUM 110 (pru3uKe;

7) HEHHOCTH HAYYHOT'O TO3HAHMUS:

e chopMHPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs (pU3HYECKON HAYKH;

® O0CO3HaHHE IIEHHOCTH HAyYHOW AESITEeTbHOCTH, TOTOBHOCTH B IpOIECCEe HU3YyUCHHS

(GU3MKM  OCYIIECTBISITH MPOEKTHYI0O M  HCCIEAOBATENbCKYIO  ACSTENbHOCTD

WHIVBUIYAIBHO U B TPYIITIE.

B mporecce mocTukeHUsT TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI IO (HU3UKE
JUISL YPOBHSA CpEIHEro oOIIero o0pa3oBaHUs Yy OOYYalolmMXCsl COBEPIICHCTBYETCS
SMOIIMOHANBHBIN HHTEJUIEKT, IPEIIOoJIaratoiui chOpMUPOBAHHOCTH:

J CaMOCO3HaHUs, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMAThH CBOE SMOITMOHATIHFHOE
COCTOSTHUE, BHUJICTh HAIPABJICHUS PA3BUTHS COOCTBCHHON 3MOIMOHAIBHOU CQeEpbl, OBITh
YBEPEHHBIM B ce0e;

J CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMCHHE NPHHUMATH
OTBETCTBEHHOCTH 32 CBOE TMOBEJICHUE, CITIOCOOHOCTh aIallTUPOBATHCS K IMOIMOHATHHBIM
M3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

o BHYTPEHHEH MOTHBAIINU, BKIIOYAIOMICH CTPEMIICHUE K JOCTHKCHHIO TN H
yCIexy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, WCXOJs U3 CBOUX
BO3MOXKHOCTEH;

o AMIATHH, BKIFOYAIONICH CIIOCOOHOCTh TOHMMATh 3MOITMOHAIEHOE COCTOSIHHE
JIPYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUN OOMICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

o COLIMATPHBIX ~ HABBIKOB,  BKIIIOYAIONIUX  CIOCOOHOCTH  BBICTPauMBaTh
OTHONICHHUS] C JAPYTUMHU JIOJAbMH, 3a00TUThCS, NPOSBIATH HWHTEpEC U paspeliarh
KOH()JIMKTHI.

B pesynbrare u3ydeHus ¢GU3MKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS Yy
oOyuvarorierocss  OyayT copMuUpoBaHBI TO3HABATENIbHBIC YHHUBEPCAIbHBIC Yy4eOHBIC
JEHCTBHS, KOMMYHUKATUBHBIE YHHUBEpCAIbHBbIE Yy4eOHBbIC JIEHCTBUS, PETYJIATUBHbBIE
yHHUBEpCalTbHbIC yueOHbIE NeHCTBHUS, COBMECTHAs JACSITENbHOCTD.

VY oOyuaromierocst 6yayT copMupoBaHBI CleAYIOIMME 0a30BBIE JIOTHUECKUE JTEHCTBHS
KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI:

®  CaMOCTOATENBHO (DOPMYITHPOBATh U aKTyaJTU3UPOBATH MPOOIEMyY, pacCMaTPUBATh €€

BCECTOPOHHE;

®  ONpEIENSTH eI ICeATEITPHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU MX JOCTHIKCHHUS;

® BBIABISTH 3aKOHOMEPHOCTH W IPOTHBOPEUUS B PacCMATPUBAEMBIX (HHU3MUCCKHUX

SIBJICHUSX

e pazpabarhiBaTh IIJIaH pEIICHHUS MOpoOJeMbl ¢ Yy4ETOM aHaIM3a MMEIOIIUXCS

MaTepUaIbHBIX ¥ HEMaTEePUAIBHBIX PECYPCOB;



® BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLEHUBATH COOTBETCTBUE pE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM NEATEIBHOCTH;
® KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBMSX PEAbHOIO, BUPTYaJbHOIO U
KOMOMHUPOBAaHHOI'O B3aUMOJEHCTBUS;
® pa3BUBaTh KPEATHBHOE MBILIUICHUE MPH PEIICHUH KXU3HEHHBIX MPOOJIEM. pa3BUBATh
KpEaTHBHOE MBIIIUICHUE MIPH PEIICHUH KU3HEHHBIX IPOOIIEM.
VY oOyuatomerocss 0ynyT chopMupoBaHbl Cleqyrolie 0a30Bble HCCIIEI0BATENbCKHUE
NENCTBUS KaK 4acTh [103HABATEIIbHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUMNA:

J BJIaIETh HAYYHON TEPMMHOJIOTMEH, KIIIOUEBBIMU MOHSTUSIMH M METOAaMHU
¢busznuecKoil HayKu;
. BIIQ/ICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON M MTPOCKTHOM JESTEIIbHOCTH

B 00J1acTH (PU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOIOB
pereHus 3a1a4 (U3NYECKOTro COACPIKaHuUs, IPUMEHEHHIO Pa3IMYHBIX METO0B MTO3HAHUS;

. OCYLIECTBJIATh Pa3IUYHbIE BHUIBI JAEATECIBHOCTU II0 IOJYYEHHUIO HOBOIO
3HaHUs, €ro MHTEpIpeTanuy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B PA3IUYHBIX Y4E€OHBIX
CUTYallUsAX, B TOM YHCJIE MIPU CO3IaHUH YUEOHBIX POEKTOB B 00JIACTH (DU3UKH;

. BBIABIIATh [IPUYUHHO-CIICACTBEHHBIE CBA3M M AaKTyaJllU3UpoOBaTh 3ajady,
BBIJIBUraTb THUIIOTE3y €€ PELICHHs, HAXOIUThb apryMEHThl Ul JOKAa3aTelbCTBa CBOUX
YTBEPKICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELICHUS;

. AHAJIM3UPOBATh IIOJYYCHHBIE B XOJE PCLICHHMS 3aJa4d pe3yJbTarThl,
KPUTUYECKM OLEHUBATh HX JIOCTOBEPHOCTb, IIPOTHO3MPOBATH W3MEHEHHUE B HOBBIX
YCIIOBUSIX;

J CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHON
JEATENILHOCTH, B TOM YHCIIE TP U3yYeHUH (DU3UKY;

J JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

J YMETh TMEPEHOCUTh 3HaHUS TO (U3MKE B MPAKTHYECKYIO O00JacTh
KHU3HENIEATSITLHOCTH;

J YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

J BBIJIBUTATh HOBBIEC UJICH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;

J CTaBHUTH MPOOJIEMBI U 33J1a4M, JOMTyCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

VY oOyuaromierocs 6ynyT chopMHpOBaHbI YMEHHS paboTaTh ¢ MHPOPMAIIMEH KaK 4acTh
MO3HABATENBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

. BJIa/IETh HaBBIKAMM MOJIydyeHUs MHPOpMAIMK (DU3HMUECKOrO COACpKaHUS U3
NCTOYHUKOB Pa3HBIX THUIIOB, CaAMOCTOSATCIIBHO OCYHICCTBJIATDH IIOHUCK, aHalInu3,
CUCTeMAaTH3allMI0 M HMHTEpIpeTanno HHQOpPMAIMK pPa3IUYHBIX BUAOB U (QopMm
MIPEJICTABIICHHS;

J OLICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

J UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PElIEHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aI[MOHHBIX 3a7a4 C
coOmoieHneM  TpeOOBaHWUN  DPrOHOMHKH, TEXHUKM  O€30MacHOCTH,  THTUECHBI,
pecypcocOepexeHusi, TMPaBOBBIX W  ITHYECKUX HOPM, HOpM HH(OpPMAIMOHHON
0C30ITacHOCTH;

o CO3/1aBaTh TEKCThI (DM3MUECKOTO COACPIKAHHUS B Pa3NUYHBIX (opmarax c
y4€TOM HazHayeHHs] MHPOPMAIMH U 1eJIeBOI ayJUTOPHH, BBIOUpPAsl ONTUMAIBbHYIO (popmy
MIPEJICTABJICHHS U BU3yaIU3alliu.

Y  obyuwaromerocs OyayT chopmMupoBaHbl yMEHHUS ~ OOIIEHHS KaK  4YacTh
KOMMYHHMKATHUBHBIX YHUBEPCAJIbHBIX YUEOHBIX IEHCTBUIL:

. OCYLIECTBIATh OOIEHHWE Ha ypokax (U3MKM W BO BHE-YPOUHOH
NesITeTbHOCTH;

J pacrio3HaBaTh NPEANOCHUIKM  KOH(QIMKTHBIX CHUTyallMd M CMsr4artb
KOH(QJIUKTBI,



J pa3BEPHYTO M JIOTMUHO HM3JIaraTb CBOK TOYKY 3PEHMS C MCIOJIb30BAaHHUEM
S3BIKOBBIX CPE/ICTB;
VY oOyuatomerocst 6yayT chopMHpPOBaHbI YMEHUSI COBMECTHON JIESATEIbHOCTH KaK 4acTb
KOMMYHHUKATHBHBIX YHUBEPCAJIbHBIX YUCOHBIX JICHCTBHIA:

° IMOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYAIbHOMN
padoTHI;

° BBIOMpATh TEMATUKy W METOJbI COBMECTHBIX JCUCTBUU C y4€TOM OOIIUX
HMHTEPECOB, U BO3MOKHOCTEMN KAKJIOT0 YJICHA KOJUICKTUBA;

° NPUHUMATh 1EJM  COBMECTHOM  NIESITEIbHOCTH, OpPraHu30BbIBATH U

KOOPJAMHHUPOBATh JEHCTBUS IO €€ NOCTHIKEHUIO: COCTABIIATH IUIaH JACUCTBUM, paclpencisaTh
poJH ¢ y4ETOM MHEHHH YYaCTHUKOB, 00CYXKJIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

J OLICHMBATHh KAa4yeCTBO CBOETO BKJIAaJa M KaXIOrN0 YYAaCTHHKA KOMaHIbl B
OOIIMI pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

J IpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBAThb MJAEU C IO3MLIMHA HOBU3HBI,
OPUTMHAIILHOCTH, IPAKTUYECKON 3HAYNMOCTH;

o OCYHIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTYaLUsX, IPOSIBJIATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

VY oOyuatomerocss OynyT chOpMUpOBaHBl YMEHHS CAaMOOpraHM3alMM Kak 4YacTb
PETYIUTHBHBIX YHUBEPCATBHBIX yIEOHBIX JICHCTBHIA:

o CaMOCTOSITEJIbHO OCYILECTBJIATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JaCTH
(GU3MKN U aCTPOHOMHHM, BBIABISATH NMPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE
3a/1a4H;

. CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELIEHUS DPACYETHBIX M KaueCTBEHHBIX
3aja4, IUIAH BBIIIOJHEHUS IPAKTUYECKOM pabOThl € YYETOM MMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

J JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

J paclIMpsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;

J JenaTb OCO3HAaHHBIA BBIOOp, apryMeHTHUpOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a PEIICHHUE;

o OLIEHUBATh IPUOOPETEHHBIN OIBIT;

o CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJpYIUIMU B 00JacTH

(U3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KyIbTYPHBIA YPOBEHB.
Y oOyuaromerocss OyayT cGOpMHUpPOBAHBI YMEHHUS CaMOKOHTPOJS Kak 4YacTh
PETYIATUBHBIX YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA:

. JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

. BJaJleTh ~ HABbIKAMU  TIO3HABaTENIbHOW  peiieKcMM Kak  OCO3HaHHUs
COBEPIIAEMBIX IEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

. HCIOJIb30BaTh MPUEMBI pediekcrun Uid OLEHKU CUTyalluu, BbIOOpa BEPHOIO
peuieHus;

. OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKECHHUIO;

. IIPUHUMATh MOTHBBI W apryMEHThl JPYIMX I[P aHalIu3€ pe3yJbTaToOB
JESATEIBHOCTH.

VY oOyuatomierocst OyayT copMUpOBaHbl YMEHHs MPUHATHS ce0sl U IPYTHX KaK 4acTh
PETYIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA:

. MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

. IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU AaHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

. MpHU3HABaTh CBOE MPABO U MIPABO APYTUX HA OIIHUOKY.



[IpenMeTHBIE pe3yNbTaThl OCBOCHHS MpOTrpamMMbl 1o ¢usuke. B mporecce u3ydeHus
Kypca (pU3HMKH YrIIyOJICHHOTO YPOBHSI B TIEPBOM IMOJIOBUHE U3YYECHHS Kypca, 00 yJaroIIHics
Hay4UTCS:

. MOHUMATh  poJib  (PU3MKK B  DKOHOMHYECKOM,  TEXHOJOTMYECKOM,
9KOJIOTMUYECKOM, COIMAIbHON U 3THYECKON cdepax AedaTeIbHOCTH YeJIOBEeKa, pOJib U MECTO
GU3MKM B COBPEMCHHOW HAyYHOW KapTHHE MHpa, 3HAUYCHUE OIUCATEIBHOMH,
CUCTEMAaTU3HUPYIOIEH, OOBSICHUTEIIBHON U MMPOTHOCTHYECKOW (QYHKIIMN (PU3NUYECKON Teopuun
— MEXAaHHMKHU, MOJIEKYISAPHOW (U3UKH W TEPMOIUHAMHKH, POJIb (U3HUECKON TEOpUH B
(GhopMUPOBaHUHU MTPEICTABICHHUM O PU3NYECKON KapTUHE MHPA;

J pa3nuyath ycjIOBUS NPUMEHHUMOCTH MoJeNell (PU3UYECKUX TENl U MPOLIECCOB
(sBJICHMIA): WHEpIHAlIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEJIO, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE JBI)KEHUE, CBOOOAHOE TMajeHue, aOCONOTHO yrpyras
nedopmarusi, abCONIOTHO YIPyroe U abCONMIOTHO HEYNPYroe CTOIKHOBEHHS, MOJICIH ra3a,
KHUJAKOCTH M TBEPAOTO (KPUCTAIIMYECKOr0) Teja, HACalbHBIM Tra3, TOUYEUHBIH 3apsl,
OJIHOPO/IHOE 3JIEKTPUUECKOE TOJIE;

. pasznuyath yciaoBHs (TpaHUlbl, 00JacTH) NPUMEHUMOCTU (UBHUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U OIPaHUYCHHOCTh
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB;

. aHAIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE TMPOLECChl U SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUSI U 3aKOHBI MEXAaHUKHU (OTHOCHUTEIBHOCTh MEXaHHUECKOTO
JIBUKCHHS, (OPMYJbl KHHEMATHKHA PaBHOYCKOPEHHOTO JBHXKCHHS, TMpeoOpa3oBaHUs
lanunes 1 CKOpPOCTH W NepeMelleHus, 3aKoHbl HbIOTOHA, MPUHLIMI OTHOCHUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTECHHS, 3aKOHBI COXPAHEHHSI UMITYJIhCA U MEXaHHYECKON
SHEPTHUH, CBS3b PadOTHI CHIIBI C U3BMEHEHHEM MEXaHUUYECKOM YHEPTHH, YCIOBUS PAaBHOBECHS
TBEPAOIO Tejia), IPU 3TOM UCIOJIb30BaTh MAaTEMaTUUECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
yCIOBUSI NPUMEHUMOCTH (PU3UYECKMX 3aKOHOB: MpeoOpa3oBaHuil ['amunes, BTOporo u
TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS HUMITYJIbCA U MEXaHMYECKOM 3HEpruu,
3aKOHA BCEMUPHOTO TATOTEHUS,

. AQHATM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, HCIOJIB3YS
OCHOBHBIE€ TIOJIOXKCHHUSI MOJICKYJIIPHO-KMHETHUYECKOM TEOpPUM M 3aKOHBI MOJIEKYJISIPHOU
(GU3MKN U TePMOJUHAMHKHU (CBS3b JABJICHUS HICATHHOTO Ta3a CO CpeAHEe KUHETHUECKON
SHEPTUe TEeIUIOBOTO JBMKEHUS W KOHIIEHTpAI[MEH €ro MOJIEKYJ, CBS3b TeMIEepaTyphl
BEILIECTBA CO CPEIHEM KMHETUYECKOM SHEpruer TEIIOBOrO JIBM)KEHHS €ro 4acTHIl, CBS3b
JIaBJICHUS UJCABbHOTO ra3a ¢ KOHLEHTpalued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS! SHEPTUU B
TEIUIOBBIX IpoOlleccax), IPU 3TOM HCIIOJIb30BATh MAaTEMaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBUSI IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knaneiipona;

o AHATM3UPOBATH U OOBSICHATH JIEKTPUUYECKUE SIBJIICHUSI, UCTIOJIb3YsI OCHOBHBIE
MOJIOKEHNUST U 3aKOHBI 3JIEKTPOJUHAMMKHU (3aKOH COXPAHEHHUS DJIEKTPUYECKOIo 3apsija,
3akoH KyioHa, MOTEHUMaTbHOCTh AJNEKTPOCTATUYECKOIO MOJS, MPUHIUI CYMEePIO3UIIUI
ANEKTPUYECKUX TOJIeH, IpU 3TOM yKa3bIBas YCJIOBHSI NMpUMEHMMOCTH 3akoHa KysoHa, a
TAaK)K€ TPAKTUYECKH BaKHBIE COOTHOIIEHMS: 3aKOHbl OMma Juisi ydacTka Lenu U JUis
3aMKHYTOM anekTpuyeckoil uenu, 3akoH Jxoyns—Jlenma, npasuna Kupxroda, 3axoHb
®dapajnes 11 SJIEKTPOIN3a);

. OMHUCHIBaTh (PU3MYECKUE TPOIECCHl W SBJICHHS, WCIOJIb3ySd BEIUYUHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHHE, UMIYJIbC T€da U CUCTEMBI T€Jl, CHUJia, MOMEHT CHUJIbI,
JaBJIeHUE, TOTCHI[MAIbHAS DHEPrus, KUHETHYECKas DHEPIHs, MEXaHWYecKas JSHEpTus,
paboTta CuiIbI, EHTPOCTPEMUTEIHHOE YCKOPEHHE, Chjla TSKECTH, CHJia YIPYTOCTH, CHIIa
TPEHUs, MOIIHOCTh, DHEPTHUS B3aMMOJCUCTBHS Tena ¢ 3eMiEil BOMM3M €€ MOBEPXHOCTH,
SHEPTUs yIpyroi nedopManny MpyKUHBI, KOJIMYECTBO TEIIOTHI, a0COTIOTHAS TeMIepaTypa
Tena, paboTa B TEpPMOAMHAMHKE, BHYTPEHHSSI SHEPrus HAealbHOrO0 OJHOATOMHOIO rasa,
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paboTa uaeaspbHOrO raza, OTHOCHUTENbHAS BIIAXXHOCTh BO3MyXa, KOI(PQPUIMEHT MOIE3HOTO
JNCHCTBUS HMJICATBHOTO TEIUIOBOTO JIBUTATENS; JJICKTPUYCCKOE TI0JIe, HAMPSIKEHHOCTh
ANEKTPUUYECKOTO TOJIsI, HAPSHKEHHOCTD TOJISI TOYSYHOTO 3apsijia WK 3apsHKEHHOTO Iapa B
BaKyyMe H B JIUAJICKTPUKE, TOTCHIHUA 3JICKTPOCTATHYECKOTO MOJIs, Pa3HOCTh MOTCHIINAJIOB,
ANEKTPOABIIKYINAS CHJIA, CHJa TOKAa, HANpPSOKEHWE, MOIMHOCTh TOKA, JJIEKTpUYECKas
€MKOCTh IUIOCKOTO KOHJICHCATOPa, CONMPOTUBJICHHE y4acTKa IEMHU C IMOCIIEIOBATeIbHBIM 1
napajuIeIbHBIM COSTMHEHUEM PE3UCTOPOB, YHEPTHS SJEKTPHUUECKOTO TOJIsl KOHACHCATOPA;

° OO0BACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYCCKUX SIBJICHHN: MEXaHUYECKOE
JBHKCHHE, TEIJIOBOC JIBUXKCHHE YaCTHI[ BEIIECTBA, TCIUIOBOC PaBHOBECHE, OPOYHOBCKOE
nBukeHne, gudQdy3us, UcCHapeHue, KUIMEHWE W KOHJACHCAIlWs, IUIABIICHHE U

KpucTtaJjuim3anus, HaIIpaBJICHHOCTH TCILIONIEPpCaaYn, OJICKTpHU3ala TECII,
OKBHUIIOTCHIHUAJIBHOCTD MMOBEPXHOCTHU 3aAPSIKCHHOT'O ITPOBOJIHUKA,
L4 IIPOBOAUTE HCCICAOBAHHUEC 3aBUCUMOCTH O,HHOﬁ (bHBquCKOfI BCJIIMYHUHBI OT

IPYTrOf C HCIHOJIb30BAHUEM IIPSIMBIX HM3MEPEHUH, IIPU 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY,
(buKCUpOBaTh pPE3YNBTATHl IOJNYYECHHOH 3aBHCUMOCTH (DU3MUYECKMX BEIUYMH B BHUJE
rpaduKkoB ¢ Y4ETOM aOCONIOTHBIX IIOIPEIIHOCTEH M3MEpEeHMi, JenaTh BBIBOJABI 10
pe3yJsibTaTaM HCCIIe0BaHMUS;

o IPOBOJIUTh KOCBEHHbIE M3MEpPEHHMsS (U3NYECKUX BEJIMYMH, IPH 3TOM
BbIOMpPATh ONTUMAIbHBIM METOJ] HM3MEpPEHMs], OLEHUBATh A0COIIOTHBIE U OTHOCHTEJIbHbIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;

o IIPOBOAUTH OIBITHI II0 IIPOBEPKE MPENJIOKEHHOW THIIOTE3bl: IUIAHUPOBATH
HKCHEPUMEHT, COOMpaTh HKCIEPUMEHTANbHYIO YCTAHOBKY, AaHAJIM3UPOBAaTh IOJY4YECHHBIE
pe3yJIbTaThl U AeNIaTh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTE3BI;

o coOuroaTh npaBuiia 0€30M1aCHOrO Tpyna MpH MPOBEJIEHUU HCCIIEAOBAaHUMN B
paMKax y4eOHOIo SKCHEepUMEHTa, IPAKTUKYMa U y4eOHO-UCCIIe0BaTEIbCKOM U IPOEKTHON
NESTEIbHOCTH €  MCIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOTO
0o0opynoBaHUs;

. pemarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢bu3nveckoil MOAEIbIO: Ha OCHOBAaHUH aHAJIM3a YCJIOBHUS 0OOCHOBBIBATh BHIOOD (prznueckoi
MOJIENIM, OTBeyarollell TpeOoBaHUSAM  3aJaud, [PUMEHATH  (QOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJAaThl (PU3NYECKUX TEOPHH MPU HCIIOJIB30BaHUM MaTeMaTHYECKUX
METOJIOB pElIeHMs 3aJady, IPOBOAUTH pPACYETHl HAa OCHOBAHWM HUMEIOIIMXCS JAaHHBIX,
aHAJIN3UPOBATh PE3YJIBTAThl U KOPPEKTUPOBATh METOABI PELICHMS ¢ YYETOM MOIYyYEHHBIX
pE3yJIbTATOB;

o pelaTh Ka4eCTBEHHbIE 3a/1auM, TpeOyolne NPUMEHEHHUs 3HAaHUHM U3 pa3HbIX
pa3zenoB Kypca (pU3MKH, a TAK)Ke MHTETPALMU 3HAHUH U3 APYTHX MPEIMETOB €CTECTBEHHO-
Hay4YyHOTO LMKJIA: BBICTpauBaTh JIOTUYECKYIO LEMNOUYKY PACCYKICHHM ¢ HCIOJIb30BAaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUYECKUX SIBICHUI;

o UCIIOJIb30BAaTh  TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX
MPUHLIMIIOB  pabOThl  U3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTMYECKUX TPOLIECCOB;

. MIPUBOJIUTH IPUMEPHI BKIJIaJ]a POCCUMCKUX U 3apyOe HBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

. aHAJIM3UPOBATh U OIEHMBATh MOCJIEACTBUS OBITOBOM M IMPOU3BOJICTBEHHOU
NEeSTeIbHOCTH  YEeJOBEKa, CBSI3aHHOW C  (QU3MYECKHMMH MpoIleccaMH, C  MO3UIUI
HKOJIOTHYECKOM 0€30MacHOCTH, MPEACTaBICHUI O PAlMOHATIBHOM MPUPOIONOIb30BaHUH, A
TaK)K€ pa3yMHOM HCIOJB30BaHUU JIOCTH)KEHUN HAayKH U TEXHOJIOTMH Ui AajbHEHIIero
Pa3BUTHS YEJIOBEYECKOTO OOIIIEeCTBA;

. MPUMEHSTh pa3Iu4Hble CIOCOObl paboThl ¢ HHpOpMAIMEel (U3NYECKOro
COJIEp’KaHusl C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTUH, IPU 3TOM
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UCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHU JUIsl TIOUMCKA, NepepaboTKu U
IpeabsBICHUs] y4eOHOM W HayyHO-IOMYJSAPHOM HHpOpMaluu, CTPYKTYpUPOBAHUS H
UHTEepOpeTalui WHPOPMALUHU, TOJYYCHHOH W3 Ppa3IMYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOIy4YaeMy0 MH()OpPMaIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCS 3HaHUH, TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHUKA HH(opMaIumy;

o IIPOSABIIATH OpraHM3alOHHBIE u IIO3HABATEJIbHbBIE YMEHUS
CaMOCTOSITEJILHOI'O NMPUOOPETEHHs HOBBIX 3HAHUI B MPOLIECCE BBINOJHEHMS MPOEKTHBIX U
y4eOHO-HCCIIeI0BATENLCKUX pabdoT;

J paboTaTe B TIpyNIe C HCHOJHEHHWEM pa3IMYHbIX COLMAIBHBIX poOJIei,
IUTAHUPOBATh padOTy rPYIIIbl, pallMOHAJILHO PACHPENEIATh IeATEIbHOCTh B HECTAHJAPTHBIX
CUTyallUsiX, OLEHUBATh BKJIaJ KaXJOr0 W3 YYaCTHUKOB TIPYIIBI B  PELICHHE
paccMaTpuBaeMoil MpoOIeMBl;

. NPOSIBJISITh MOTHBAIMIO K Oyaymied mpodeccnoHaIbHOM esTeIbHOCTH 0
CTIEUUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPO(UIISL.

[IpenmeTHble pe3yabTaThl OCBOGHHUS IMporpammsl no ¢usuke. B mpouecce usydenus
Kypca (u3uKH YriyOJIEHHOTO YPOBHS BO BTOPOW IIOJIOBHHE HM3YYeHHUS Kypca (DU3HKH,
00yYaroIuics HAy4YUTCS:

J MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COMAILHON
U ITHYECKOM cdepax IEsITeIbHOCTH YEJIOBEKa, POJb U MECTO (DU3MKUM B COBPEMEHHON
HAay4yHOM KapTHMHE MHUpPA, POJIb ACTPOHOMHHU B IPAKTUYECKOW AEATEIBbHOCTH YEJIOBEKA U
JanbHENIIEM Hay4HO-TEXHUYECKOM pa3BuUTHUH, 3HAYCHHE OIMUCATEIIbHON,
CHCTEeMaTU3UPYIOLIeH, OOBICHUTENBHON U IPOrHOCTUYECKON QYHKIUI PU3nueckoil Teopun
— DJIEKTPOJAWHAMHUKH, CIIEIHATIbHON TEOPHH OTHOCHUTEIBHOCTH, KBAaHTOBOW (PH3HMKH, POJIb
¢usnueckoil Teopun B (HOPMUPOBAHMM NpEACTaBICHUN O (PU3NYECKON KapTHHE MHpa,
MecTO (U3NYECKON KapTUHBI MHpa B OOIIEM pPAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTAaBICHUN O IPUPOJE;

. pa3nuyaTh ycjIOBUS NPUMEHHUMOCTH MOJENel (PU3UUECKUX TENl U MPOLECCOB
(sIBNEHUI): OJHOPOJHOE JIEKTPUYECKOE U OJTHOPOJIHOE MAarHUTHOE I0JI, TapMOHUYECKHE
Kosie0aHUs, MaTeMAaTUYECKUN MasTHUK, U1€ANIbHBINA MPYXUHHBIM MasTHUK, FapMOHUYECKHE
BOJIHBI, WJI€AIbHBIN KOJIeOAaTeIbHbIH KOHTYp, TOHKas JIMH3a, MOJIEJed aToma, aTOMHOTO
s/lpa ¥ KBAHTOBOU MOJIENIH CBETA,

. paznuuaTh ycJIoBUA (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHUMaTh BCEOOIMI XapakTep (hyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

. aHAJIM3UPOBaTh U OOBACHATH D3JEKTPOMArHUTHbIE MPOLECCHl U SIBICHUSA,
UCIIONb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBI JJIEKTPOJUHAMUKU W CIELHUAIBHON TEOPUHU
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsna, cuwia Awmmepa, cuia
JlopeHna, 3aKOH DJIEKTPOMArHUTHOW MHAyKUuH, npasuwino Jlenma, cBsa3p  OJIC
CaMOMHAYKI[MU B DJIEMEHTE JJIEKTPUYECKOM LENU CO CKOPOCTHE0 M3MEHEHHS CUIIBI TOKA,
MOCTYJIaThI CIIEUATbHON TEOPUU OTHOCUTENILHOCTH DUHIITENHA),

. aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOILECCHI U SIBICHHUSA, UCIOIB3YS
MOJIOKEHUS KBAaHTOBOM (u3uku (ypaBHeHue OiHIITEeWHa g (oTtodddexra, mepBoii U
BTOpOil moctynaTel bopa, NpUHIMI COOTHOIICHUs HeompenenénHocren ['eiizenbepra,
3aKOHBI COXPAHEHHs 3aps0BOIO M MAacCOBOTO YHWCEI M SHEPIHM B SAJIEPHBIX DPEAKLUSAX,
3aKOH paJIMOaKTHBHOI'O pacraja);

. ONHCHIBATh (PU3NYECKUE IMPOLECChl W SBJICHUS, HUCIOIb3YS BEIUYHHBIL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIMAN JIEKTPOCTATUYECKOIO MOJIsA, PA3HOCTh
MIOTEHLIMAJIOB, 3JIEKTPOJBIKYIAs CHUJIA, UHAYKIMS MarHUTHOTO IOJIsl, MAarHUTHBIA TOTOK,
cuna Awmmepa, HWHAYKTUBHOCTb, DJIEKTPOABMKYIAs CHJA CAMOWHAYKIIMH, SHEPIHs
MAarHuTHOIO IIOJI1 IIPOBOJHUKA C TOKOM, PEISATUBUCTCKUU HUMIIYJIBC, IIOJIHAsL DHEprus,
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SHEPrus MOKOs CBOOOIHOM YaCTHUIIBI, JHEPTUS U UMITYJILC (POTOHA, MACCOBOE YHCIIO U 3apsi]
A1pa, YHEPTHsl CBSI3U AApa;

J OOBSICHATH 0COOEHHOCTH IIPOTEKaHUS ¢bu3nueckux SIBJICHUM:
AJIEKTPOMArHUTHAsE ~WHAYKIMS, CAMOMHIYKIMS, pE30HAHC, HHTEep(EepeHurs BOJH,
mudpakius, AUCIEPCUsi, MOJHOE BHYTPEHHee OTpakeHue, (porodnexkTpuueckuil 3pdext
(poroaddexr), ampda- u Oera-pacmanbl sAep, TaMMa-U3TydeHHUE saep, (PUINUSCKUE
MIPUHLIMIIBI CIIEKTPaIbHOrO aHAIM3a U paboThI J1a3epa;

J OTIpENIeNIATh HANpaBICHUE HWHIYKIMM MAarHUTHOTO IIOJIi TPOBOJHHKA C
TOKOM, cribl AMriiepa u cuiibl Jlopenna;

o CTPOUTH U300paKEHUE, CO3aBaEMOE IIOCKUM 3€PKaloM, TOHKOM JTUH30M, U
PaccUuTHIBATh €r0 XapaKTePUCTHKU;

J NPUMEHSATh OCHOBOIOJAraloIllie acTPOHOMHYECKHUE IOHATHUS, TEOPUU U
3aKOHBI JJIS aHaIM3a U OOBSCHEHUs (PU3NYECKUX MPOLIECCOB, MPOUCXOAIIUX B 3BE3/1aX, B
3BE3HBIX CUCTEMaX, B MEKTaJIaKTHUECKON cpene; IBIKEHUS HEOECHBIX Tel, BOJIOIUU
3BE3 1 BeeneHnoi;

. MPOBOAUTH  HUCCIENOBaHHE 3aBUCHUMOCTEH  (PU3MYECKMX BEIUYHUH C
UCIOJIb30BAHUEM  TMPSMBIX H3MEpPEHUH, NpU OTOM KOHCTPYHPOBaTh  YCTAHOBKY,
(buKCcUpOBaTh pPE3YNBTATHl IOJNYYCHHOH 3aBHCUMOCTH (DU3WYECKHX BEJIHMYMH B BHUJE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeH W3MEPEHHH, [enaTh BBIBOJBI 110
pe3yJibTaTaM HCCIIe0BaHMUS;

. MPOBOAUTh KOCBEHHbIE M3MEpPEeHHs] (PU3UYECKUX BEIUYMH, IPU OTOM
BBIOMPATh ONTHMAJBHBI METOJA H3MEpPEHHs, OLEHHBATH aOCOJIOTHBIE W OTHOCHTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHU;

o MPOBOJIUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW THITOTE3bI: TUIAHHPOBATH
OKCHEPUMEHT, COOHMpaTh AIKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH IOJyYCHHBIC
PE3yNbTaThI U JeNaTh BBIBOJ O CTaTyCe MPEI0KEHHON TUIIOTE3bI;

J OIMCBIBATh METOJIbI MOYYSHUS HAYYHBIX aCTPOHOMHYECKHIX 3HAHHIA;

. coOmro/1aTh MpaBmiia 0€30MacHOTO TPyJa MPU MPOBEJACHUU HMCCIEIOBAaHUN B
pamKax yueOHOro 3KCIEepHUMEHTA, IPaKTUKyMa U yueOHO-HUCCIIeI0BaTEIbCKON U TPOEKTHOM
NESITEeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M J1abOpaTOpHOro
00opyI0BaHUS;

J pemiaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nyeckoil MoseNbl0: Ha OCHOBAHMHU aHAIM3a YCJIOBUS BBIOMpATh (U3MYECKHE MOAEIH,
oTBeYaroIe TPeOOBaHUAM 3aJau, NMPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W
MOCTYyJIaThl (PU3NYECKUX TEOPUH HPU UCIOJIB30BAaHUM MAaTEMAaTUYECKHX METO/0B PELICHHUs
3a1ad, TPOBOJUTH pacu€Thl Ha OCHOBAHWU WMEIOIIUXCSA JaHHBIX, AaHaJH3UpPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM MOJYYEHHBIX PE3YJIbTaTOB;

o pemaTh Ka4ecTBEHHBIE 33a]auu, TPEeOYIOIie MPUMEHEHUST 3HAHUN U3 Pa3HBIX
pa3znenoB Kypca GpHU3MKH, a TAK)Ke UHTETPAIIUH 3HAHUN U3 IPYTHX NMPEIMETOB €CTECTBEHHO-
HAy4YHOTO LIMKJIA: BBICTPAMBATH JIOTUYECKYIO LIEMOYKY PACCYKICHHUH C HUCIOJIb30BaHUEM
M3Y4YEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEN U (PU3NYECKUX SBIICHUMH;

o UCTOJb30BaTh TEOPETHYECKUE 3HAHHUS Ui  OOBSCHEHHUS OCHOBHBIX
OPUHIUIOB  paOOThl  M3MEPUTENBHBIX  NPUOOPOB, TEXHMYECKHX  YCTPOICTB H
TEXHOJIOTUYECKHUX MPOLIECCOB;

J MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHII;

. aHAJM3UPOBATh M OICHUBATH MOCJEICTBHUS OBITOBOW M IMPOW3BOICTBEHHOMN
NESTeTbHOCTH 4YeNIOBeKa, CBSA3aHHOW C (U3UYECKUMH TPOLECCaMH, C  TTO3WIHH
HKOJIOTUYECKOM 0e30MacHOCTH, MPEACTaBICHUIN O PallMOHATIBHOM MPUPOIONOIb30BaHUY, A
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TAK)K€ Pa3yMHOM HCIIOJIb30BAHUM JOCTHKCHUM HAYKM U TEXHOJOTHM Ul JaJbHEHIIETO
pa3BUTHSI YEJIOBEUECKOTO OOIIIECTBA;

J NPUMEHSTh pa3IMyHbIe CIIOCOOBI paboThl ¢ HH(pOpManUe QunuecKkoro
COJZICpKaHUS C UCIOJIH30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHA, IPU 3TOM
HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIHU JUISl IIOUCKA, NEepepaboTKU U
peabsBICHUsT y4eOHOM W Hay4yHO-NOMYJSPHOM WHGpOpMaLWU, CTPYKTYPHPOBAHUS H
UHTEepHpeTaluy HHQOPMaLUH, IOJYYCHHOH W3 pa3iMyYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJM3UPOBATH MOIY4YaeMy0 HH(POPMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HaHUH, TaK 1 Ha OCHOBE aHAJIM3a UCTOYHHKA UH(OpMAIIH;

J IIPOSIBIIATH OpraHH3allOHHbIE u [I03HABATEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO MPHOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BBIMOJHEHHUS MPOCKTHBIX U
y4eOHO-UCCIIeI0BATEILCKUX PadoT;

. pabotate B TIpymme C HWCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX PpOJICH,
IUTAHUPOBATh paboTy rPYIIIbI, PAIIMOHAILHO PACHIPEACATh IEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusX, OLICHMBATh BKJIAJ KaXIONO W3 YYaCTHUKOB TPYIIBI B  PELIECHUE
paccMaTpuBaeMoi IpoOIeMBbl;

o IPOSBJISIT MOTHBAaLMIO K Oyaymied npodeccuoHaabHOM IesTEIbHOCTH IO
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

COJIEP)KAHUE YYEBHOM JUCITATLINHBI

Coaepixanue y4eOHOI JMCHUIIJIMHBI B IEPBOH I10JIOBUHE ee H3yYeHHs

Pazgen 1. ®usuka u MeTOABI HAYYHOTO ITO3HAHUS.

®usnka — Hayka o npupone. Hayunsle MeTOnbl NO3HAHUSA OKpy’Karolero mupa. Pomib
SKCIIEPUMEHTA U TEOPHUH B MPOLIECCEe MO3HAHUS IPUPOIAbI. DKCIIEPUMEHT B (hU3HKE.

MopenupoBanue GU3NIECKUX SABICHHUH U mporeccoB. Hayunsie runore3sl. Gusnueckue
3aKOHBI W Teopud. ['paHUIBI NPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB. [IpuHIun
COOTBETCTBHUSI.

Pone u mecro ¢uszuku B (popMHUpPOBAHUM COBPEMEHHON Hay4yHOH KapTHHBI MHpa, B
MIPAKTHYECKON NEATEIbHOCTH JIFOJIEH.

JleMOHCTpanuu.

AHanorosble ¥ IH(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Pasnen 2. Mexanuka.

Tema 1. Kunematuka

Mexannueckoe JBHkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOro JBHkeHud. Cucrema
orcuéra. Tpaekropus.

Ilepemerienne, cKOpocTh (CpenHSsi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOW TOUKH, UX MPOEKLUHU Ha OCH CUCTEMBbI KoopauHaT. ClioKeHHe MepeMeneHu i
U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJIMHEHOe aBuxkeHue. ['paduku 3aBucuMocTu
KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IYTH M IEepEeMELICHUS MaTCPUAIIBHOM TOYKH OT
BPEMEHH.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO TaICHHS.

KpuBonuneirinoe nBuxeHue. [[BH>kKeHME MAaTepHAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas CKOpocTh. llepuon u
yactoTa oOpanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIMIOMETDP, JBUXKEHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE NTEpEayuH.

JleMoHCTpanuu.

Mopenb cucteMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenwne Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpOmEeHHOr0 MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.
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N3mepenue yckopeHusi CBOOOTHOTO MaeHUS.

HanpasiieHne CKOpOCTH ITPHU IBMIKEHUU 110 OKPY>KHOCTH.

YdeHu4ecKkuil SKCIIepUMEHT, JabopaTopHbIe pabOThI

N3y4yeHne HepaBHOMEPHOTO JBUKCHMS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY — MyTSIMH, IPOHJCHHBIMM  TEJIOM  3a
IIOCJICZI0BATEIbHBIE PABHBIE NPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM IBM)KCHHU C
Ha4yaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

W3ydeHne nBuKEHUs IIApUKa B BI3KOU XKHUJIKOCTH.

W3yuenue nBMKEHUS Teja, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpunnun orHocutensHOocTH ['amunes. IlepBbii 3akoH Herorona. MuepruanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnio3unuu cwi. Bropoit 3akon Hbrorona mis
MarepuanbHOU TOUKU. Tpetnil 3akoH HproTOHA 151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TtpeHMs CKOJbXeHMs U cwia TpeHus mnokod. Kosdoumment tpenus. Cuna
COIPOTHUBIICHUS NIPU JBMXKEHUH TeJa B AKUAKOCTU WU Trase.

[TocTynaTtenbHOE U BpallaTelbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpamieHus. llinedo cunbl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHME: MOALINIHUKYU, JBUKECHHE
UCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

SIBneHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHnue cui.

3aBHCHUMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOro Tena. Buabl paBHOBECHS.

VYdeHnueckuit 3KCIepruMEeHT, 1a00paTOpHbIe padOThI

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPYXKHHE U PE3MHOBOM
oOpasiie, OoT ux aedopmaruu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO TeJIa, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akOHBI COXpaHEHUSI B MEXAHHKE.

NMnynbc MaTepuanbHON TOUKH (Tea), CUCTEMBI MaTEpUAIbHBIX TOUEK. VIMITyJIbC CHIIBI
1 U3MEHEHUE UMITYJIbCca Tela. 3aKOH COXpaHEeHHs UMITyJIbca. PeakTHBHOE IBUYKEHUE.

Pabota cunbl. MOITHOCTD CHJTBI.

Kunernueckast sHeprus matepuaibHOW TOukd. Teopema 00 M3MEHEHUU KUHETHUYECKOM
SHEPTUH.

[lorenunansHas oHeprus. lloTeHimanpHas dSHeprus ymnpyro JaedpOpMUPOBAHHOMN
npyxuHsl. [loTeHManbHas YHEPrus Tena BOIM3HU MOBEPXHOCTH 3EMITH.

[loTeHunanbHble U HEMOTEHUHUANIbHbIE CHIIBL. CBsI3b paOOThl HEMOTEHUHUAIbHBIX CHJI C
U3MEHEHUEM MEXAaHMYECKON DJHEPIrUU CUCTEMBI TE€J. 3aKOH COXPAHEHUS MEXaHMUYECKOH
SHEPTHUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHSL.
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TexHudeckue ycTpoMCTBAa U NMPAKTUYECKOE MPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKeT.

JleMoHcTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexon noTeHUUAILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

YdeHu4ecKkuil SKCIIepUMEHT, JabopaTopHbIe pabOThI

N3yuenne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOLIbI JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C W3MEHEHHMEM MEXaHMUYECKOW PHEpruu Teia Ha
IIPUMEPE PACTSKEHHUS PE3UHOBOI'O JKI'yTa.

Paznen 3. Monekynsipaas ¢pu3rka 1 TEPMOJIMHAMHUKA.

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOM TEOPHMM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwkenue. uddysus.  Xapakrep  ABWKEHHS U
B3aMMOJEICTBUS YacTUL BelecTBa. Moenu CTpoeHusl Ia30B, JKUAKOCTEW U TBEPABIX Tel U
OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX Mojelieidl. Macca U pa3Mepbl MOJICKYII.
Konnuectso Bemectsa. [locrostnnas Asoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognenps uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHUYECKOM Teopuu
UAeaIbHOTrO Taza. AOCONIOTHAsE TeMIepaTypa Kak Mepa CpeaHed KHHETHYEeCKOH SHEpruH
TEIUIOBOrO ABMKEHMA wacTul rasa. Illkama temmneparyp KenbBuna. I'a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneripona. 3akon [anbrona. M3omporeccsl B UaeanbHOM ras3e
C TIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOLIECCOB:
n30TEpMa, U30X0pa, n306apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

JlemoHcTpamuu.

OnpIThl, JOKa3bIBalOIIME JMCKPETHOE CTPOEHHE BeIecTBa, (hoTorpaguu MoJEKyl
OpPraHUYECKUX COCAVHEHUN.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBMXKEHUS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mopaeinb, HIUTFOCTPUPYIOLIAs IPUPOLY AaBJICHHs Fa3a HA CTEHKHU COCYa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIBbHOTO ra3a, U30MpOLECCHI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE Pa0OThHI

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MeEpeHHH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. OcCHOBBI TEPMOJUHAMUKH.

TepMonnHaMuyeckasi cucreMa. BHYTpeHHsSl dHEprus TEPMOJAMHAMUYECKOM CHUCTEMBI U
crocobbl e€ wu3MeHeHus. KonuuectBo Temnorsl U paboTta. BHyTpeHHsiss sHeprus
OJIHOATOMHOI'0 MJEAJILHOTO Ta3a. Buael Temionepenadyu: TEMIONPOBOAHOCTh, KOHBEKIUS,
M3JIy4eHHE. Y IeTbHas TeII0OEMKOCTh BelecTBa. Koan4yecTBO TEIIOTHI ITPH TEIUIONEepeaaye.

Ilonatue 06 anmabatHOM mporuecce. IlepBeiii 3akoH TepMoauHaMuKd. [IpumeneHue
MEpPBOro 3aKOHA TEPMOAMHAMUKH K M3ompoleccaM. ['paduyeckas nnteprnperanusi padboThl
rasa.

Bropoii 3akoH TepmonnHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBbie Mammubl. [IpyHIMTBL AeiicTBUS TEMIOBBIX MamuH. [IpeoOpazoBaHus sHEprUn
B TeryioBblXx MamuHax. KosdduuueHT mose3Horo nedcTBUS TEIUIOBOM MamiuHbl. Lluki
Kappuo u ero ko3p¢QUIMEHT TOJEe3HOro MACUCTBUSA. OKOJOTHYECKHE MpOOIeMBbl
TEIJI0PHEPTreTHKU.
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TexHnueckue ycTpolcTBa M NPAKTHUYECKOE IPUMEHEHHE: JIBUraTellb BHYTPEHHETO
Cropanus, ObITOBOW XOJOJUIBHUK, KOHIUIIOHED.

JleMoHcTpanuu.

W3meHeHue BHYTpEHHEHW SHEPruM Tela IPU COBEPIICHUHM DPAOOTHI: BBUIET MPOOKU W3
OYTBUIKH TOJI IEHICTBHEM CXKAaTOTO BO3[yXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe myTéM
TpeHus (BUICOACMOHCTPAIINS).

N3meHeHne BHyTpeHHEN 3HepTruu (TemrepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHusl, pEaKTHBHOT'O JIBUTATEII.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Arperatnble cocTossHMS BenlecTBa. Da3zoBble NEpexXoabl.

[TapooOpa3zoBanue wu KoHaeHcarus. Vcmapenue wu kuneHwe. AOCOTIOTHAsS U
OTHOCHUTENIbHAsl  BJIQXKHOCTb  BO31dyXa. HaceblmeHHbli map. YaenbHas — TeIuioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHUS OT JaBJICHUS.

Tépmoe Tteno. Kpucramnumueckue u amopdHble Tena. AHU30TPONUS CBOICTB
kpuctaioB. Kunkue  kpuctambsl.  CoBpeMeHHble — Marepuanbl. [lnaBnenue u
KpucTamu3anus. Y neiabHas Tersiora miasneHus. Cyonumanms.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBA M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U ICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuUajoB, B TOM 4HCIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

JleMoHcTpanuu.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIoB.

Y4deHuueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DnexrponuHamuka.

Tema 1. DnekTpocTaTuka.

DnekTpu3zanuss Tell. OJEKTpUYECKUd 3apsan. JlBa BHIa DIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, NMANEKTPUKH M MOJYNPOBOJHUKU. 3aKOH COXPAHEHMS DSJIEKTPUUECKOTO
3apsia.

BzaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHbli 3JIEKTpUYECKHI  3apsil.
Onexrpuueckoe nose. HanpsoxkéHHocTh anekrpudeckoro mnois. [IpuHuun cynepnosunuun
ANEKTPUYECKUX MoJiel. JINHUN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun onektpocratuueckoro monsd. Ilorennuman. PasHocTh MOTEHUMANOB.
[IpoBOogHMKM U  JAMAPNEKTPUKM B 3JIEKTpOCTaTHUeCKOM rmose. Jluanekrpuyeckas
IIPOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHIeHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO0 KOHAEHCATOpa. DHEPrUs
3apsHKEHHOI0 KOHAEHCATOPA.

TexHuyeckue ycTpoiicTBa M NMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, JIEKTPOMETP,

JJIIEKTPOCTaTHYECKAst 3aIlHNTA, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOH/JIEHCATOoD,
KOIMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTEP.
JleMoHCTpanuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.
B3aumoaeiicTBue HadIEKTPU30BAHHBIX TE.
DNEeKTpUYECKOE T0JIC 3apSKCHHBIX TEll.
[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
DNeKTpoCcTaTUYECKas 3allHTa.
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JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOAAHM IUIACTHH,
pPacCTOSIHUS MEXIYy HUMU U IUIJIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHACHCATOPA.

YdeHu4eckuil SKCIIepUMEHT, JabopaTopHbIe pabOThI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOAHHBIN 37€KTpUUECKUN TOK. TOKU B pa3InyHBIX cpeaax.

ONEKTPUYECKUN TOK. Y CIOBHS CYyHIECTBOBAHUS 3JIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

DnexTpuuecKoe COIIPOTUBIICHUE. VY aensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenosarenpHOE, MapauIeIbHOE, CMEIIAHHOE COCIMHEHNE IPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHYECKOTO TOKA.

ONEeKTpPOABMKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3aKoH Oma
JUTSI TIOJTHOM (3aMKHYTO# ) aNeKTpruyeckoi 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAs NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJIJIOB OT TemrepaTypsl. CBEpXIpOBOIUMOCTb.

OneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass U MpPUMECHAs MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CoiictBa p—n-nepexoaa. [lonynpoBogHUKOBbBIE TPHUOOPHI.

DneKTpUUeCKUd TOK B PACTBOPAX M pacIjiaBaX 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
aucconuanys. JNEeKTPOIIU3.

OnexTpuueckuid TOK B Tazax. CaMOCTOSTENbHBII W HECAMOCTOSATENbHBIA pa3psl.
Monnus. [nazma.

TexHudeckue yCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: aMIepMeTp, BOJIbTMETD,
peocTar, HMCTOYHMKHM TOKa, 3JIEKTpOHArpeBaTebHbIE HPUOOPHI, 3JIEKTPOOCBETHTEIbHbIE
puOOpPHI, TEPMOMETP CONPOTHUBIICHHSI, BAKYYMHBIN JHOJ, TEPMHUCTOPBI U (OTOPE3UCTOPSI,
ITOJTYITPOBOTHUKOBBIN MO/, FaJIbBaHUKA.

JleMOHCTpanuu.

N3mepenue cuiibl TOKa U HapsHKEHMS.

3aBUCUMOCTD COINIPOTHUBIICHUS LWIMHIPUYECKUX INPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
IIOIIEPEYHOI0 CEYEHUS U MaTepHuana.

CMenianHOE COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IeKTpOABMKYIIEN chibl. KOpOTKOE 3aMBbIKaHUE TalbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI

N3yuyeHue cMEMaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne SneKTpOABMKYIIEH CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHErO
COIIPOTHUBIICHHUS.

Hab6mronenue sanexrposnusa.

MexnpeaMeTHbIE CBS3U.

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 kiacce ocyliecTBISETCS C y4ETOM
COJIepKATENbHBIX MEXKIIPEMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH, OMOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHATHSA, CBSA3aHHBIE C HM3YyYEHHEM METOJ0B HAyYHOI'O IIO3HAHUSA:
sIBJICHUE, HAay4HBIH (akT, runoresa, puznyueckas BEJIWYMHA, 3aKOH, T€Opus, HAOIIOACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJEIIb, U3MEPEHHUE.
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MaremaTrka: pelieHHe CHCTeMBbl ypaBHEHUH, JuHeWHas ¢QyHkous, mnapadoa,
runepbona, ux rpaduKd M CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIUH: CHUHYC, KOCHUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIUU
Ha OCH KOOpPJMHAT, CJI0)KEHUE BEKTOPOB.

buonorus: MexaHnueckoe IBMKEHUE B KUBOU nipupoe, Auddy3us, 0CMOC, TEIII000OMEH
KUBBIX OpPraHU3MOB (BHUIBI TEIUIONEpeNayH, TEIJIOBOE pPAaBHOBECHE), JJIEKTPUUYECKUE
SIBJIEHUSI B )KUBOW IPUPOJE.

XUMHS: JUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH U ra3oB, JICKTPUUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBaHUKA.

I'eorpadus: BIaxXHOCTh BO3AyXa, BETPHI, 6apoMeTp, TEPMOMETD.

Texnonorus: mpeodpazoBaHue JBUKEHHUM C MCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHHUKE, NOJIIUIHUKHN, HKCIOJb30BAHUE 3aKOHA COXPAHEHMS] HMITYJIbCAa B TEXHUKE
(pakera, BOIOMET W JApyrue), OBUTATeIb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBO XOJIOUIBHHUK, KOHTUITUOHED, TEXHOJIOTUH TTOJTYICHHSI COBPEMCHHBIX MaTEPHAJIOB,
B TOM 4YHCIIE HAaHOMAaTE€pUalOB, U HAHOTEXHOJOTMM, »3JIEKTPOCTATHYECKas 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, SJIEKTPOHArpeBaTEIbHBIC
puOOPBHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

Conep:xanue y4eOHOM IMCHUILIMHBI B BTOPOi M0JIOBHHE €€ M3y4YeHUs

Paznen 4. DnexTponunamMuka.

Tema 3. MarauTtHoe noje. D1eKTpOMarHuTHAsE MHIYKLHSL.

IlocTtostHABICE MarHuTHl. B3auMoOAEHCTBHE NOCTOSHHBIX MAarHuTOB. Mar"HuTHOE IIOJIE.
Bekrtop MarHutHOM uWHAYKIMU. [IpyHIUMD Cyneprno3uuuy MarHUTHBIX mnojed. JluHuu
MAarHUTHOM WHAYKUMU. KapThHa JMHUKA MArHUTHOM MHIAYKUHMHU TOJS IOCTOSHHBIX
MarHuTOB.

MarsuTHoO€e 1oje NpoBOJHHMKA C TOKOM. KapThHa JMHUN MHAYKIMU MAarHUTHOTO MOJIA
JUTMHHOTO TPSMOT0 TPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJ-HUKA, KATYIIKH C
TokoM. OnbIT OpcTena. BzaumoaeiicTBue MpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBJICHHE.

Cuna JlopeHua, €€ Moayidb W HampaBieHHE. J[BU)keHHME 3apsHDKEHHOM 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBneHue 5SIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHAYKIIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHUTHOM uHyKiuu dapayes.

BuxpeBoe snekTpuueckoe mnojie. DIEKTPOABUKYIIAS CHUJIA MHIAYKUUU B MPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpasuio JleHua.

NHnykTHBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHME: IOCTOSIHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, AJIEKTPOJIBUTATEh, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIl, WHAYKITHOHHAS
IeYb.

JleMoHcTpanum.

OmnsIT OpcTena.

OTKIJIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.
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3aBUCUMOCTD 3JIEKTPOABUKYIIEN CHIIBI MHIYKIUU OT CKOPOCTU U3MEHEHHS] MAarHUTHOTO
MTOTOKA.

SIBiIeHME CAMOMHIYKLIUH.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE pabOTHI.

N3ydyeHre MarHUTHOTO NOJISl KaTYIIKHU C TOKOM.

WccnenoBanue necTBUS NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBeHUS 2IEKTPOMarHUTHOM MHYKIUH.

Pasznen 5. Konebanus 1 BOJHEL

Tema 1. Mexanuyeckue u 3JEKTPOMAarHUTHBIE KOJICOAHUSI.

Konebarenbnast cucrema. CBoOoaHble MexaHUYeckHe KojeOaHusa. [apmoHuyeckue
konebanus. Ilepuox, uvactorta, ammuutyaa u ¢asza xoneOanuil. IIpyXMHHBI MasSTHHK.
MareMaTtuueckrii MasTHHK. YpaBHEHHE TapMOHHMYECKMX KosieOanuii. IlpeBpameHue
SHEPIUU MPU TAPMOHHUYECKHUX KOJIECOAHUSX.

Konebartenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHUS B UACATHLHOM
K0J1€e0aTeNbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHUYECKUMHU M 3JIEKTPOMarHUTHBIMU
koneOanusmMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B  UJCATBHOM
KoJIeOaTeJIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[Iepemennsblii TOK. CUHYCOUIabHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpanchopmarop. IlpousBoacTBo, mepegadya M MOTPeOICHHE SIEKTPUUYECKOM SHEPTHUU.
DKOJIOTUYECKHE PHUCKU IpPU MPOU3BOACTBE AIEKTpo3Hepruu. KynbTypa HCHOIB30BaHUS
3JIEKTPO3HEPTUU B TOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOWCTBA M IIPAKTHYECKOE IIPUMEHEHHUE: JIEKTPUYECKUMH 3BOHOK,
TrE€HEPATOP MEPEMEHHOI0 TOKA, JUHUU AJIEKTpOIepeaay.

JlemoHcTpamuu.

UccnenoBanne  mapaMeTpoB — KojeOaTeabHOW — cucTeMbl  (NIPYKUHHBIA WU
MaTeMaTHYeCKUI MasTHUK).

HaGmronenue 3aryxaronux KojgeOaHmid.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUM.

Hab6mnronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HANpSOKEHUs] OT BPEMEHM) JUId
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu mocienoBaTeaIbHOM COEMHEHUN PE3UCTOpa, KaTyHIIKW WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopaeinb TMHUN IEKTPOIIepEaaydH.

VYdeHnueckuit 3KCIepUMEHT, 1a00opaTOpHbIe pabOThI

HccnenoBanue 3aBUCHMOCTH MepUOJIa MaIbIX KOJIe€OaHUI Tpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl Tpy3a.

HccnenoBanne mnepeMEHHOTO0 TOKAa B LENM M3 IOCIEIOBAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyILIKU U PE3UCTOPA.

Tema 2. MexaHn4ecKne 1 31€KTPOMAarHUTHBIE BOJIHBI.

MexaHuueckue  BOJIHBL,  ycinoBus — pacnpocTtpaHeHus.  Ilepmon.  CkopocThb
pacnpocTpaHeHus U JUIMHA BoJHBL. [lonepeunsie u npoaoiabHble BOIHBL. HTEpdepenus u
T PaKIUST MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3IY4YEHMs JIEKTPOMArHUTHBIX BOJNH. B3anmHas
opueHranus BekTopoB E, B, v B anexTpomarautHo# BostHEe. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpakeHUe, MpesIoMIIeHHe, Moisipu3anus, audpakius, uareppepernns. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.
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[[Ixana 371€KTPOMarHUTHBIX BOJH. IIpyMeHEHuE AIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHOMIIB paTUOCBA3YU U TENIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYXKAIOIIEH CPENIbI.

TexHnuyeckue ycTpolcTBa M IMPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl INAarHOCTUKA B TEXHUKE U MEAMLMHE, paaap, paluoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

JleMoHcTpanum.

OO0pa3oBaHue 1 pacpoOCTpPaHEHHUE TIONEPEUHBIX U MPOJOIHHBIX BOJIH.

Koneburomeecs Ten0 Kak HCTOYHMK 3BYKA.

Habnronenue oTpaxeHus 1 MperoMIIeHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBA3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M 4YacTOTOM
KOJIeOaHuH.

HccnenoBanue CBOMCTB  DJIEKTPOMATHUTHBIX — BOJIH:  OTPaXXEHHUE, IPEIIOMIICHUE,
noJsipusanus, Tudpakuus, nHTepdepeHus.

Tema 3. Ontuka.

I'eomerpuueckas ontuka. I[IpsmosiMHENHOE pacHpOCTpaHEHUE CBETa B OAHOPOIHOM
cpene. JIyu ceera. TOueyHBIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OoTpakeHUs cBera. [locTpoeHune n300pakeHUH B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOJIOTHBIA TOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaskeHue. [IpenenbHblil yron MoJHoro BHyTPEHHETO
OTpaKEeHU.

Hucniepcus csera. ClloHbIH cocTaB Oenoro cera. L[Ber.

CoOuparomiue U pacceuBaromive JuH3bl. ToHKas JsnH3a. POKYCHOE pacCcTOsIHME MU
onThyeckas cuiaa TOHKOM JuH3bL. [locTpoeHne wu300pakeHUid B COOMparomUX |
pacceunBaromux JuH3ax. @opmyna TOHKOH JUH3BL. Y BEIUYEHNUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. WHTepdepenius cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HaOJItO/IeHUsT MakKCUMyMOB U MHUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT MABYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus cBera. JludpakiuoHHas pemérka. YcClIOBUE HaONIONEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIEHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MpaKTHUECKOE MPUMEHEHHe: OYKM, Jymna, (oToammapar,
MIPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OINTHKA, NHU(pakiroHHAas
peIETKa, NOJISIPOU.

JleMoHcTpanum.

[IpsimonuHEHOE paclpOCTpaHEHUE, OTPaKEHHWE M IpeloMieHHE cBeTa. ONTHyecKue
puOOPBI.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBeTOBOA.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIa.

Hab6mronenue narepdepeHimu ceera.

Habmonenue nudpakuuu cera.

HabGmronenue qucnepcun cera.

IlosnydyeHune ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aium cBeTa.

Y4eHnueckuit IKCIIEpUMEHT, JIabopaTOpHbIE PadOThHI
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N3mepenne nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3aX.

HaGmonenue aucnepcuu cBera.

Paznen 6. OCHOBBI clieIMAIBHON TEOPUHU OTHOCUTEIBHOCTH.

I'paHuLBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. llocTynarsl crienManbHON TEOpHUH
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTM CBETa B BaKyyme, HIPHHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILLEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsI OKOSL.

Paznen 7. KBanToBas ¢usuka.

Tema 1. DiieMeHTBI KBAHTOBOW ONTUKH

®otonsl. Popmyna [lnanka cBs3u sHeprun (HOTOHA € €ro YaCTOTOW. DHEPTHS U UMITYIIbC
dhoToHa.

Otkpeitie u wuccienoBanue ¢orodpderkra. Ombitel  A.l'. CtoneroBa. 3aKoHBI
dororddekra. VYpaBHenue DitHmTeitHa a1 dororddekra. «KpacHas rpaHuna»
dororddekra.

Hanenue cera. OnwiTel [1.H. JIeOenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa W MpaKTHUUECKOE MPUMEHEHHE: (OTOIIEMEHT, (POTONATUHK,
coJIHEeUHas OaTapesi, CBETOIUOI.

JlemoHcTpamuu.

®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas 6arapes.

Tewma 2. CtpoeHue aToma.

Mopens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesauto o -yactuil. [lnanerapuas
Mozenb atoMma. [loctynatel bopa. M3nydyenue u norsomieHre GOTOHOB MPH MEPEXojie aToMa
C OJIHOTO YpPOBHSI SHEPTHH Ha JApyroil. Bumsl cniektpoB. CHEKTp ypoOBHEHW sHEpPruu atoma
BOAOpPOJA.

BosiHoBBIE cBOMcTBa yacTull. Bomubl ne bpoinsa. KopmyckyisspHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHudeckue yCTpoOWCTBA M INPAKTUYECKOE IPHMEHEHME: CIEKTPAJIbHBIM aHAIN3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHcTpanum.

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHedvaThIX CIeKTPOB U3ITyUEHUSI.

Jlazep.

Y4eHnuecKuil IKCIEPUMEHT, 1a0opaTOpHbIE padOTHI.

Hal6mronenne nuHeiyaToro crekTpa.

Tewma 3. ATomMHOE s11pO.

OKCHepUMEHTBI,  JOKa3bIBAIOIIME  CJIOXKHOCTh  cTpoeHus  sjapa.  OTKpbITHE
pamnoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHrio cocTaBa PagrOaKTHUBHOTO
n3nyuyenus. CpoiicTBa anbda-, Oera-, raMMa-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTue TpoTOoHa W HelTpoHa. HykinonHas moxens siapa ['eilizenOepra—lBaneHko.
3apsn sapa. MaccoBoe unciio siipa. M30tomnst.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN Oera-pacnan. ['amma-uznyuenue. 3akoH
PaaMOAKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.
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SAnepusle peakuuu. JleieHre U CUHTE3 SAEP.

Anepubiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOmeMbl W TMEPCIEKTUBBI  SAECPHOU
SHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI SAEPHON SHEPrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTApHBIX YaCcTHUII.

dyHnaMeHTaIbHbIC B3aUMOAECHCTBUA. EAMHCTBO (pM3nYecKOl KapTUHBI MUpa.

TexHnuyeckue ycTpoHCTBa M INPAKTUUECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

JleMoHcTpanuu.

CY€TuMK MOHU3UPYIOILUX YaCTHULL.

YdeHn4ecKuil SKCIIEpUMEHT, T1abopaTopHbIe paboThI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU B aCTPOPHU3HUKH.

Otanbl  pa3BUTHS acTpoHOMMH. [IpHkiIagHOE W MHPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0ro Heb6a. Co3Besus, spkue 3BE3/bl, IJIAHETHI, UX BUAUMOE JBHKEHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHuoa v 3BE3M. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpaJbHBI KJIACC — CBETHUMOCTBbY». 3BE3/bI
IVIABHOM IIOCJIE0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3] IVIaBHOU
[IOCJIeZI0BAaTENbHOCTU. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE NPEICTaBICHUS O
IIPOUCXOKACHNUU U 3BoroLKM CoHLA U 3BE3/. DTalbl )KU3HU 3BE3L.

Mneunsiii [lyte — Hama [Manaktuka. Ilonoxenue u asmxenune ConHua B I'anmakTuke.
Tunel ranaktuk. Paguoranaktuku v kBa3apbl. YEpHbIE AbIPHI B Apax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ranmaktuk. Teopus
Bbosbiioro B3pbiBa. PennkToBoe usnyyeHue.

MacmrabHas ctpyktypa Beenennoil. Mertaranaktuka.

Hepewménnplie npoGieMbl aCTpOHOMUM.

VYdyeHuueckue HaOII0ICHHS.

HabutoieHnst HeBOOPYXEHHBIM TJ1a30M C MCIIOIb30BAaHUEM KOMITbIOTEPHBIX PUIIOKEHUIN
JUIL OTpENENeHUs] MOJOXKEHHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoyIIapys U SpKUe 3BE3bL.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O6o0061maroniee NOBTOPEHHUE.

Ponp ¢u3uMKku M aCTpOHOMHHM B 3KOHOMHUYECKOHM, TEXHOJOTHMUYECKOW, COIMAIbHOM H
ATHUYECKOM cdepax MesATENIbHOCTH 4YelOBEKa, pojib U MeCTO (M3MKM U acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOM KapTHHE MHpa, pojb (u3nueckoi Teopuu B (HOPMHUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYECKOW KapTUHE MHpA, MECTO (PU3NYECKONW KapTUHBI MUpPa B 001IEM
pAoy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3U.

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymiecTBisieTcst ¢ Y4E€TOM
COJIEpKaTENbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XUMHH,
reorpaguu U TEXHOJIOTHH.

MexnpeaMeTHbIE MOHSTHS, CBA3aHHBIE C HM3YyYEHHMEM METOJOB HAyYHOrO MO3HAHUS:
ABJICHHE, HAayyHbIH (pakT, rumoresa, pu3nveckas BeTUYMHA, 3aKOH, TEOpHUs, HAOIIOCHNE,
AKCIIEPUMEHT, MOJIETUPOBaHHUE, MOJIETb, H3MEPEHHUE.

MaremMaTHKa: pelieHne CHUCTEMbl YPaBHEHHH, TPUTOHOMETpHUYecKHe (YHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U UX
MPOEKIIUH HA OCH KOOPJMHAT, CJIOXKEHHUE BEKTOPOB, POU3BOIHBIE JIEMEHTAPHBIX (PYHKIUH,
MPU3HAKU N101001s TPEYTOJIbHUKOB, OIIPEIeICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.
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Buonorusi: snekTpuueckue SBICHHUS B JKMBOM Npupoje, KojeOaTenbHbIC IBUKCHUS B
KUBOW MPUPOJE, ONTUYECKHUE SBICHHS B )KMBOU NMPHUPOAE, NCHCTBUE paJuallii HA JKHUBbBIE
OpraHU3MBI.

XuMUs: CTPOEHUE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIETKH, CIIEKTPAJIbHBIN aHAIH3.

I'eorpadus: MarHuTHBIE NOJIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX pya, (oTochEMKA 3eMHOI
IIOBEPXHOCTH, IPEACKA3aHNE 3EMIICTPSCEHUMN.

TexHosOrMA: TMHUM dIEKTpOIIEpead, FEHEPATOP IEPEMEHHOTO TOKA, JIEKTPOBUTATEIIb,
WHAYKIIMOHHAS TeYb, pajap, paAuoNpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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4. TEMATHYECKOE INIAHUPOBAHUE 110 YYEFHOU JUCIIATIJIUHE

4.1. O6beM yueOHOI THCHUIIIHHBI U BUIbI Y4eOHOH padoThl MO CHEHATBLHOCTAM

no npodeccuu 43.01.09 IloBap, konauTEP

Bun yue6HO# paboThI Oobvem
yacoe

O06s13aTes1bHAsE AyIMTOPHAs yueOHasi HAarpy3Ka 108

B TOM YHCJIE:
TEOpETHIECKOE 00yUCHUE 66
1ab0paTOpHBIC 3aHATHS 24
MPAKTUYECKUE 3aHATUS 18
KOHTPOJIbHBIE pabOTHI 4
MIPOMEXYTOUHas aTTecTanus B hopme ouggepenyuposannsiii 3auem (2 2

cemecmp)

U3 HUX YacOB Ha MPpo(ecCHOHAIBHO OPUEHTHPOBAHHOE COACPIKaHUE YIeOHOM 26

JUCITUTLIAHBI

Wroro yacos 108
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4.2. TemaTn4yeckoe NJIAHUPOBaHMe YUeOHON TUCUMIIMHBI (¢ yuéToMm Padoueii mporpaMmMbl BOCIIUTAHUA)

TemaTnueckoe NJIaHMpPoOBaHUe Y4eOHOI JucHUIIMHBI 110 podeccun 43.01.09 IloBap, konauTEp

HaumenoBanue HaumeHnoBaHue TeMbl U (OpPMBI OpraHu3alMy y4eOHON AesITenbHOCTH O0BEéM yacoB
pas3zaenos
1 2 3
I cemecTp

Paznen 1. MexaHuka. 18
Tema 1.1. dusnuka — yHnameHTanbHas Hayka o npupoje. Ilonsatue o ¢pusnueckoil KapTuHe Mupa. 2
Tema 1.2. Mexanuueckoe asmxenue. [lepememnienue. [1yts. Ckopocts. PaBHOMEpHOE NPSIMOIIMHEHHOE IBUKEHHE. 2
Yckopenue. PaBHonepeMeHHOE NPSIMOJIMHENHOE JIBUKEHHUE.

Tema 1.3 CBoOomnoe maaenue. J[BukeHue Tena, OpPOIIEHHOrO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE ABIIKEHHE IO 2
OKPY>KHOCTH.

Tema 1.4 Ilepssiit 3akoH Hetorona. UMmnynbsc. Bropoit 3akoH HetoToHa. Tpetuii 3akoH HproToHa. 3aKOH BCEMHUPHOTO 2
TAroreHus. Cusbl B MEXAHHUKE.

Tewma 1.5 3akon coxpanenust umnyibca. PeaktuBHoe nBmkenue. Padbora cuisl. MomuocTs. Dueprus. Kunetnueckas 2
sHeprus. [loreHnmanpHas s3Heprusi. 3aKOH COXPaHEHUs] MEXaHUYECKOW YHEPTUU

JlabopaTopHbIe 3aHATHS: 4
1. JTaboparopHoe 3ansitie Nel: «VccnenoBanue qBUKEHUS Teja MO AEWCTBUEM TOCTOSIHHOM CUIIBDY.

2. JlaboparopHoe 3ausiTue Ne2: «M3yueHne ocoOeHHOCTEN CHIIbI TPEHUS (CKOIBXKEHHUS)».

[IpakTrueckue 3aHATHS: 4
1. Ilpaktuueckoe 3anstue Nel: «I"paduku paBHOMEPHOT'O U PaBHOIIEPEMEHHOTO JABUKCHUS.

2. IIpaktnueckoe 3aHATHE No2: «3aKOHBI COXPaHEHUS».

Pa3znen 2 OcCHOBBI MOJICKYJISIPHOM (DM3MKH M TEPMOANHAMHKH. 20
Tewma 2.1. OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOM Teopun. MneanbHslii ra3. OCHOBHOE ypaBHEHHE 2
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH ra30B. ['a30BbIe 3aKOHBI. Y paBHEHUE COCTOSIHUS UAECAIBHOTO rasa.

Tema 2.2 BHyTpeHnHss sHeprus uaeanbHoro rasza. Pabora u teriora. [lepoe Hayano repmonunamuku. KI1J] Tennosoro 2
nasurarensi. Bropoe Hauano TepMOJMHAMUKH.

Tema 2.3 KontponpHas pabora Nel. 2
II cemecTp

Tewma 2.4 Vcnapenue u koHAeHcaIus. AOCOMIOTHASE U OTHOCUTENIbHAS BIAKHOCTh Bo3ayxa. Kunenue. [ToBepXHOCTHBII 2
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cIIoM KUIKOCTH. BHepFI/IH IOBEPXHOCTHOI'O CJIO4. KaHI/IJ'IJ'IHpHBIG SIBJICHUS.

Tema 2.5 Yopyrue cBoiicTBa TBepAbIX Tei. 3akoH ['yka. [1naBieHue n kpucrayumsanusl.

\9)

JlaGopaTopHble 3aHATHS:

1. JTaboparopnoe 3ausitie Ne3: «V3mMepeHne BIaXHOCTH BO3yXa»

2. JlJabopaTtopHoe 3anstie No4: «/3MepeHre moBepXHOCTHOT'O HATSKEHUS KUKOCTH.
3. JJaboparopHoe 3ausiTHe NeS: «M3yuenune neopmMannu pacTspKEHUS.

[IpakTuueckue 3aHATHS:
1. Ilpaktuueckoe 3ausitue Ne3: «Hanpspxenue. 3akon ['ykay.
2. JlaboparopHoe 3ausitue Nod: «Pacyer BIa)KHOCTH BO3AyXay.

Pa3nen 3

DJIeKTPOAMHAMMKA.

28

Tema 3.1 3akon Kynona. Dnextpudeckoe mose. HampspkeHHOCTB aekTpuaeckoro moisi. Pabora cun
aneKTpocTarndyeckoro noss. [lorenmman. JnsnekTpuky B aneKTprueckoM node. [lonspusanus TM3aeKTpUKOB.
[TpoBotHUKY B 3eKTprUecKoM mosie. KonaencaTopsl. DHEprus 3JeKTPUIECKOTO MO

Tema 3.2 YcnoBust, He00X0ANMBIE AJ11 BOSHUKHOBEHMSI U MOIEPKaHMsI AJIeKTprueckoro Toka. Cuia ToKa U IIIOTHOCTh
ToKa. 3akoH Oma 7151 yyactka nenu 6e3 3/1C. DnexTpuueckoe COnpoTUBICHHUE. DIEKTPOABUKYIIAs CUIa HICTOYHHUKA
Toka. 3akoH Oma 11 noiHo# uenu. CoeanHeHre NpoBoHUKOB. 3akoH Jxoyns—IJlenna. Pabora u MOIHOCT
AJIEKTPUYECKOT0 TOKa. TeninoBoe AeMCTBHE TOKA.

Tema 3.3 CobcTBeHHast MPOBOAMMOCTD NOITYIPOBOJHUKOB. I101ynpoBoJHHUKOBBIE TPHOOPBHI.

\o}

Tema 3.4 BekTop MHIyKIIMM MarHuTHOTO 1oJist. 3akoH AMiiepa. MaruutHeii notok. Pabora o nepemenieHuo
ITPOBOJHMKA C TOKOM B MarHuTHOM noJie. Cuna Jlopenna. Y ckopurenu 3apsyKeHHBIX YacTHIL

Tema 3.5 DnexTpoMarauTHast UHIYKIMs. Buxpesoe anektpuyeckoe nosne. CaMOMHAYKIMS. DHEPrus MarHUTHOTO MOJIsl.

JlabopaTopHbIe 3aHATHS:

1. JTaboparopHoe 3ausiTie Ne6: «M3ydenue 3akona Oma A5l yqacTka HenH, IOCIeJ0BATEIbHOTO U apaJljIeIbHOTO
COETMHEHUS TIPOBOIHUKOBY.

2. JJabopatopHnoe 3anstie No7: «M3ydueHue ssBICHUS AICKTPOMArHUTHON UHIYKITUN .

3. JJaboparopHoe 3ausTHe Ne§: «OnpeneneHue Kod3pPpuireHTa moae3Horo AeUCTBUS JISKTPUUECKOTO YaHUKaY.
4. JIaboparoproe 3anstue Ne9: «Onpenenenrue TeMrepaTypbl HUTH JIAMIThl HAKAJTUBAHUS.

5. JJaboparopHoe 3ausTre Nel0: «Omnpenenenue 9/1C u BHyTpEeHHEro CONPOTUBIICHUS UICTOUHUKA HAMTPSDKEHUS.

10

[IpakTueckue 3aHATHS:

1. [IpakTuueckoe 3anatue NeS: «PacueT paboThl U MOIIHOCTH 3JEKTPUUECKOTO TOKAY.
2. Ilpaktuueckoe 3anarue Ne6: «3akoH Ammnepa. Cuna Jlopennay.

3. IIpaktuueckoe 3ansitue No7: « DJIIeKTpOMarHUTHAST MHITYKLIHS».

4. Ilpaktuueckoe 3anatue Ne§: «IIpasuio Jlenuay.
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Pasznen 4 KoJsiebanusi 1 BOJIHBI. 14
Tema 4.1 T'apmonunueckue konebanus. CBoOOAHbIE MeXaHUUecKue Konebanus. [IpeBpaiienue sHeprun npu 2
KoJ1e0aTeIbHOM JIBUKEHUHU. BhIHYX/I€HHbIE MEXaHUUECKUE KojaeOaHMsl.

Tema 4.2 Ilonepeynslie U NpoI0JIbHBIC BOJIHBI. Y paBHEHUE MIIOCKOH Oerymieit BoiHbl. HTepdepeHIus BOIH. 2
Tema 4.3 IlonsTre 0 qudpakIny BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 NIPUMEHEHHE. 2
Tewma 4.4 CBoOOIHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHUs. 3aTyXalolue MIeKTPOMarHuTHEIE Konebanus. ['eneparop 2
HE3aTYXAIONMX AIEKTPOMArHUTHBIX Kosebanuii. [lepeMenHbIi TOK. [ 'eHepaTop nepeMeHHOro TOKa.

Tema 4.5 3akon OMa 151 37I€KTPUUECKOH LienH epeMeHHoro Toka. Pabora 1 MOIHOCTE IepeMEeHHOro Toka. I'eneparopsl 2
toka. Tpancopmaropsl. [lonydyenune, nepenada u pacrpeieeHue dJIeKTPOIHEPTHH.

Tema 4.6 DnekTpomMarHuTHbIE BOIHBL. OTKPBITHIN KoJiebaTenbHbIi KOHTYp. M300petenue panuo A. C. [TonoBbim. 2
[Tonsitue o paguocsssu. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH.

JlaGopaTopHbIe 3aHATHS: 2
1. JTaboparopnoe 3ausitie Nell: «/3ydeHne 3aBUCMIMOCTH TMepro/ia KoJeOaHUil HUTSHOTO (WM MPY>KUHHOTO) MasTHUKA

OT JJIMHBI HUTH (WJIM Macchl Ipy3a)».

Paznmen 5 Onruka. 12
Tema 5.1 CkopocTh pacipoCTpaHEHHUs CBETA. 3aKOHBI OTPAXEHMS U ITpesioMmileHus cBeTa. [lonHoe otpaxenue. JIMH3BI 2
OnTHyeckue npuodopsl.

Tema 5.2 Unrepdepenuns cBera. KorepeHTHOCT cBETOBBIX J1ydeil. UHTepdepenius B TOHKUX ieHkax. Kombia 2
HerotoHa. Mcnonp3oBaHue MHTEpPEPEHIINN B HAYKE U TEXHUKE.

Tewma 5.3 Jludpaxuus ceera. Judpakumonnas pemerka. [lonspusanus cera. 2
Tema 5.4 lucniepcus ceta. Buapl criekTpoB. YiabTpaduoaeToBoe U MHQpakpacHOe U3IydeHusl. PEHTTeHOBCKHE JTy4H. 2
JlabopaTopHbIe 3aHATHS: 2
1. JTaboparopHoe 3ansitie Nel2: «M3y4yeHne n3o0paxeHnus NpeJMEeTOB B TOHKON JINH3EY.

[pakTHYECKHE 3aHSATHS: 2
1. IIpakTnueckoe 3ansaTue Ne9: «PacueT onTHYeCKON CUIIBI JIMH3BDY.

Paznen 6 JJIeMeHTbl KBAHTOBOH (PM3UKH. 8
Tema 6.1 KBantoBas runoresa [nanka. @oronsl. Buennuii porosnextpudeckuit 3pdext. Buyrpennuit porospdexr. 2
Tunsl GOTOA1EMEHTOB.

Tewma 6.2 Pazputre B3MIS10B HA CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOPOJA. SaepHas Moienb 2
atoMa. KBaHTOBBIE T'€HEPATOPBHI.
Tewma 6.3 EcrecTBeHHast paIiOaKTHBHOCTD. 3aKOH PaJIMOAKTUBHOTO pacnaaa. CtpoeHue aToMHoro sijpa. Jlegekt Macchl, 2

SHeprus cBsi3u. SAnepHble peakiuu. MickyccTBeHHAst paJuOaKTUBHOCTD
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Tema 6.4 llennas snepHas peakuus. AaepHsiil peaktop. buonornueckoe AeicTBHE paIMOAKTUBHBIX U3Ty4CHUH.
DneMEeHTapHbIC YaCTUIIL. / 3aIliTa WHAWBHTYaTbHBIX IPOCKTOB.

Paznen 7 JBomonusi BeejieHHOM. 6
Tema 7.1 Hamwa 3Be3nHas cuctema — ["anaktuka. beckoneunocts Beenennoid. [lonarue o kocmonoruu. Mogaens ropsueit 2
Bceenennoii. CTpoeHne U NpouCXoKIeHUE [ alakTUK.
Tema 7.2 Tepmosinepubiii cuntes. [Ipobiiema TepmosiiepHoi sHepreTuku. DHeprus CoJIHIIA U 3B€3]1. DBOJIONHS 3BE31. 2
ITpoucxoxaenne Conneunoii cuctembl. Kontponbnas pabota No 2.
3amuta U1 / 0606maronuii ypok 2
ITpomesxyTounas arrecranus B popme qudpepeHInpoBaHHOTO 3a4eTa 2
Bcero uacos 108
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5. YCJIOBUS PEAJIN3AIIMN YYEBHOM JAUCIUILIMHBI

5.1. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecmeyeHue peajimdanuu nNporpaMmmal

Peanuzanus yueOHON AUCIUIIMHBI TpeOyeT Hamn4us yueOHoro kabunera @usnka
O6opynoBanue y4eOHOr0 KaOMHeTa:

1. Knacchast nocka

2. [TapTsl, cTynbs (18 mT., 36)

3. Harnsanbie mocoOust (KOMIUIEKTHI Y4€OHBIX TaOJHIL, TUIAKATOB);
TexHnuueckue cpeacTBa 00y4eHUS:

1. Komnsrorep;

2. CeteBoil GUIBTP-yIIIMHUTE.

3. [TpunTtep HP Laser Jet 1018

4. OKpaH

5. [IpoexTop

6. YuebHo-MeToanueckuii komruieke (YMK) npernogaBaTens;
[lewyatHble, aynHOBU3YyalIbHbBIE TOCOOUS:

. KommiekT TeMaTinaecKkux Tabiui

. [TopTpets! Beigatonmxcs GusnKoB

. Tabmuna «MexXTyHapo HAs CHUCTEMA STUHUID)

. Tabnuna «lllkana 31eKTpOMAarHUTHBIX BOJTHY

[Tpubops! ¥ MPUHAATIEIKHOCTH OOIIETO HA3HAYCHUS:

. I'enepaTop 3ByKOBOM 4aCTOTHI

. ['py3 HabopHbIif Ha 1 KT

. HcTouyHUK IEpEMEHHOT0 TOKa ¢ peryaupyeMbiM HamnpsikeHueM (0 - 220B, 6A)
. M cTOYHUK MOCTOSIHHOTO TOKa ¢ perynupyemMsiM HanpspkeHueM (0 - 60B, 6A)
. KommuiekT anexkTpocHabxeHus: kabuHeta Gpusnuku

. KoMIiekT coeAMHUTENBHBIX IPOBOIOB

. KoMIutekT nocynsl ¥ NpyUHAIIEKHOCTEN K HEN

. KoMmiiekT MHCTpYMEHTOB U PACXOHBIX MaTepHaIOB (ISl YUUTEIIs)

. Marmuna snextpodopHas

. Hacoc BakyyMHBII C TapenKoi, MAaHOMETPOM U KOJITAKOM

. Hacoc Bo3nymnHbIil pydHoi

. Ocuusutorpad 31€KTPOHHBIN C IPUHAICKHOCTSIMU

. IInenka anexTpuyeckas

. Tpancpopmarop yHUBEpCaIbHBIN

. [lItaTuB yHUBEpCAIBbHBIN PU3NYECKUI

. Yeunurenb HU3KOW 4aCTOTHI

[TpuGops! 1EMOHCTPALIMOHHBIE:

W3mepurenbHble TpUOOPHI:

. AMIIEpMETp C rajibBaHOMETPOM JE€MOHCTPALIMOHHBIN
. BartmeTp neMOHCTpalMOHHBIN

. Becsl ¢ OTKPBITBIM MEXaHU3MOM U C TUPSIMHU

. BoabT™MeTp ¢ raapBaHOMETPOM IEMOHCTPALMOHHBIN
. I'urpometp

. Metponom

. Mopenb cueT4unKa IEKTPUIECKON SHEPTUU

28



Habop nuHaMoMeTpOB MpyKUHHBIX
[Tcuxpomerp

Mexanuxa:

KamepToHbl Ha pe30HUPYIONIUX SIIUKAX C MOJIOTOYKOM
KoMIuiekT mpocThix MEXaHU3MOB

MainmHa ruipaBiInyeckas ¢ MpUHaJIKHOCTIMU
Mogenb pakeTsl

Habop u3 Tpex mapuxon

HabGop Ten paBHOW Macchl M paBHOTO 00beMa
[Mucromer OAINIUCTHYECKHAI

KoMmruiekT nist uzydeHus: Kojaeoanuit

[Tpubop A 1eMOHCTpAIIMU BOJIHOBBIX SIBJICHUI
[TpubGop a1 1eMOHCTpAIIMU 3aKOHOB MEXaHUKH
[Tpubop Ay IEMOHCTpAIIMU AABJICHUS B )KUIKOCTH
[TpuGop a1 1eMOHCTPAIIIH HEBECOMOCTH

Cocyabl cooOraromnuecs

Tenexxku JerKoMmoABMIKHBIC ¢ MPUHAICKHOCTAMH (I1apa)

Onexmpoounamuxa:

barapes kOHIeHCAaTOPOB

BanHa snektponutudeckas

Jron BakyyMHBI

3BOHOK 3JIEKTPUYECKUH I€MOHCTPAL[MOHHBIN
Karymika gpoccenbHas

Karymika 115t 1IeMOHCTpaui MarHuTHOTO TOJIS TOKa
KoMIIeKkT noiocoBsIx 1yroo0pa3HbIX MarHUTOB
KommiekT BbIKITIOUaTenei

KoHzeHcaTop nepeMeHHON eMKOCTH

Jlamnouka (12B) Ha moacTaBke

MarasuH pe3ucTopOB JeMOHCTPAIMOHHBIH

Mozenu paanonprueMHUKOB

Habop non3yHkoBBIX peocTaToB

HaGop nuH3 u 3epkan

Ha6op nomayrnpoBOAHUKOBBIX TPUOOPOB

HaGop no audpaxuu, uHTEpPepeHIIny U MOJIIpU3alu1 CBella
Hab6op cBetodmibTpoB

HaGop nudpakimoHHBIX pemeTok

Habop no dhayopecteHny u TIOMUHECIICHITTI

Habop cnekTpanbHbIX TPyOOK ¢ HCTOYHUKOM IMUTaHUS
Hab6op mo snektponusy

Ocserturens yabTpaduOIETOBBINA

[Tamouka u3 crekmna, 500HATA

[Tpubop m1g JeMOHCTpaluy BpALIeHUs: PAMKU C TOKOM B MarHUTHOM I10J1€
[Tpubop no onTHke

Certka M0 3JE€KTPOCTATHUKE

CkaMbs OTITUYECKAasi C ICTOYHUKOM CBETA W TPUHAICKHOCTIMHI
Crpenku MarHUTHbIE

Cynranbl anekTpuueckue (2 mr.)

Tepmornapa 1eMOHCTpaLlMOHHAS

DJIEKTPOMETPHI ¢ TPUHAIICKHOCTIMHI
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DNEKTPOCKON AEMOHCTPALMOHHBIN
Hab6op skpaHoB

Monexynapnas ¢puzuka:

MOZ[GJIB ABUTATCIIA BHYTPCHHCTO CrOpaHusA MO[[GJIB AJI ACMOHCTpalun

JlaBJIeHUs raza Mojeny KpUcTauIn4eckux pemerok Mojens 6poyHoBckoro 1BuxeHus Habop
KanuuisipoB OTHUBO BO3/YIIHOE

[Tpubop g nemoncTpauuu Bu10B pedopmanuu lap 11t B3BeHIMBaHUS BO3AYyXa

Keanmosas ¢uzuka:

KommekT npudopos o Gpotorpdexty

Obopyodosanue nabopamopuu u padbouux mecm 1abopamopuu:
Obopyodosanue 01 ppoOHMANLHBIX 1AOOPAMOPHBIX PAOOM:

AMIiepMeTpsl 1a00pATOPHBIE C MIPEIEIOM U3MEpPEHUS 2A Ui U3MEPEHUS B LIETISIX

IIOCTOAHHOI'O TOKa

Becsr yuebHbIe ¢ TUpsIMU
BonbsT™MeTps! 1abopaTopHbIe ¢ IpeeioM u3MepeHus 6B it u3mMepeHus B 1ernsx

IIOCTOAHHOI'O TOKa

L]
pemIeToK

L]

L]

Junamometpsl 1abopatopusie 1H u 4H

W cTOYHUKY IOCTOSTHHOTO TOKA

Kanopumetpsi

Karymka - MOTOK

Kiroun 3amblkaHMs TOKa

Kommacs!

KoMIuiexT 115 u3ydeHus noaylnpoBOIHUKOB

KoMmuiekT usmepuTeabHbIX HHCTPYMEHTOB

KommuiexT nuH3

KomMmmiekTsl IpoBOAOB COETMHUTENBHBIX

HaGop npsMBbIX 1 1yrooOpa3HbIX MarHUTOB
MusmamnepmeTpsl

HaGop 1o snexTponusy

HaGops! mpy»uH ¢ pa3u4IHON KECTKOCTHIO

HaGops! pe3ucTopoB npoBosiouHsle Ha 1, 2, 4 Om
[TnockonapasienpHble IACTUHBI CO CKOIIEHHBIMU TPAHSIMHU
IToreHumomerp

[Tpubop 11 M3MepeHus ATMHHBI CBETOBOW BOJIHBI C HA0OPOM TU(PaKIIMOHHBIX

PaguoxoHcTpyKTOp 117151 COOPKH paAMONIPUEMHUKOB

Pamka Bparmaromasicst uist UCClie0BaHUsI MArHUTHOTO MOJIS
PeocraTel mon3yHKOBBIE

Cexynunomep

TepmomeTpsl 1abopaTopHbIe

HITaruBbl 1a00paTOpHBIE

DKpaHbl CO TIENbIO
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5.2. UndopmannoHHoe odecneyeHHe peaau3alui NporpaMMbl

OcHoBHbBIE TEYaTHbIC H3JAHUA:

Jmutpuesa B. @. dusuka 11 npodeccuit 1 cnenuaibHOCTeH TEXHUYECKOTO MPOQUIIs:
y4eOHHK 1)1 00pa30BaTEIIbHBIX YUPEKICHUN cpel. nmpod. odpazoanus. — M., 2017.

DJIeKTPOHHBbIE 00pa30BaTeibHbIE PeCypChl:

www.fcior.edu.ru (QenepanbHbIi EHTP HHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. CrioBapu ¥ SHIMKJIONEINHN).

www.booksgid.com (Books Gid. DnekTpoHHas OMOINOTEKA).

www.globalteka.ru (I'mo6anteka. ['mobanbHast OMOIMOTEKA HAYUYHBIX PECYPCOB).

www.window.edu.ru (EnuHoe OKHO OCTymna K 00pa3oBaTelbHBIM PECypcam). WWW.St-
books.ru (JIyummas yueGHas auTeparypa).

www.school.edu.ru (Poccuiickuii 06pazoBaTenbHbIi moprat. JocTymHoCTh, Ka4eCTBO,
3 PEKTUBHOCTB ).

www. ru/book (DnekTpoHHas OMOIHOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pazoBarenbhbie pecypcsl UHTepHETa — DU3KKA).

www. school-collection. edu. ru (Eaunas xoymuiekuus mudpoBsIX 00pa3oBaTEIbHBIX
pEeCypcoB).
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«I1yTp B HAYKY»).
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CrenanoBa I'.H. C6opnuk 3anau o ¢puzuke, Mocksa, 2014.
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6. JINCT UBSMEHEHUWH 1 JONMOJTHEHUI

6.1.JlononHeHnuss U uU3MeHEHUs K paboueill mporpamMme Ha y4eOHBI TOf MO
JMCIUIIIIMHE
B paGouyto mporpamMmy BHECEHBI CIIEYIONINE JOMOTHEHHUS/ U3MEHEHUS:

JlononmHeHus U U3MEHEHUs B paboueit mporpamme oOCykIeHbl Ha 3acenannu MK

« » 20 r. (mpoTokoin No ).
6.2.JlononHeHUsT U U3MEHEHUs K paboueill mporpaMme Ha y4eOHBIH TOJ IO
JUCLUIUINHE

B paGouyro mporpaMmy BHECEHBI CIIEIYIONINE TOTIOJHEHHs/ H3MEHEHUS:

JlononHeHus U U3MeHeHUs B paboueil nporpamme o0cykaeHbl Ha 3acenann MK

« » 20 r. (mpotoxosn Ne ).
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