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Pabouas mporpamma yueOHOoro mnpeamera «®Pu3uMKa» Ha YpOBHE CpEIHEro OOIIEero
00pa3oBaHMsl COCTaBJCHAa HAa OCHOBE MPUMEPHOW pabodeil mporpaMMmbl Y4eOHOTO MpeaMera
«®Pu3uka», TpeOOBaHMH K pe3ynbTaraM oOcBoeHUs Ha yriyoseHHoMm ypoBHe OOII COO,
npeacrabieHHbIX B @PI'OC COO, a takxke denepanbHOM mporpaMMbl BOCIIUTAHUS U TOJICKUT
HETOCPEACTBEHHOMY ITPUMEHEHHIO MpH peanu3anun ods3arenbHoit yactu OOIT COO.

1 IlosicHuTebLHas 3aMUCKA

1.1 OO6masi xapakTepuCcTHKA y4eOHOTro npeamera « Dusuka

du3nKa Kak HayKa 0 HanOoJiee 00MUX 3aKOHAX MPUPOJIBI, BEICTYIIAS B KAYECTBE yU4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUH 00 OKpY)KarolleM MHpe
HlkonbHbI  Kypc GU3MKH — CHCTEMOOOPa3yIOIIU /U1l €CTECTBEHHO-HAYYHBIX y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
OpUMeHeHHe (U3UYECKUX 3HAHUM ONpeaeiausio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepHajoB C 3a/JlaHHBIMU CBOWCTBaMM M Jp. M3ydeHue (u3MKU BHOCUT OCHOBHOW BKJIaJ B
(GopMHUpOBaHHE ECTECTBEHHO-HAYYHONW KAapTHUHBI MHUpPA ydaluxcsd, B (OpMHUpPOBaHHE YMEHHI
IPUMEHATh HayYHbII METOJI IO3HAHUS NPH BBIIOJIHEHUN UMHU YU€OHBIX HCCIIEI0BAaHUI.

B ocHoBy kypca ¢u3MKM CpeIHEW IIKOJbl TOJOXKEH psAl HACH, KOTOpbIe MOKHO
paccMaTpuBaTh Kak MPUHIIUIIEI €10 IOCTPOEHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SBJISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Wnes renepanuszanuu. B cooTBeTcTBUY ¢ HEl MaTepuan Kypca Gu3nku o0beTUHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Wnes rymanutapuzanuu. E€ peanuzanus npeanoiaraeT UCIoOiIb30BaHUE TYMaHUTAPHOTO
noTeHIHana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a
TaK)X€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUECKUMHU MTPOOIeMaMH.

Wnesa npuxnagHoit HanpasieHHOCTH. Kype pusuku yrioy6néHHOro ypoBHs Mpeanoiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTMYECKHUX MPUIIOKEHUN H3YyUYEHHBIX
TeopHii u 3akoHOB.  [Ipm 3TOM paccmarpuBalOTCs Ha YpPOBHE OOLIMX TMPEICTaBICHUH MU
COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA U TEXHOJIOTHH.

Wnes skonorusanuu peanu3yeTcsi MOCPEACTBOM BBEACHMSI AJIEMEHTOB COJACpKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYKIEHHs MPoOIeM palliOHAIBHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHue cojiepkaHus POrpaMMbl JJOJHDKHO ObITh IOCTPOEHO Ha MPUHIMIAX CHCTEMHO-
NeSITeIbHOCTHOTO moaxofa. Jns (u3uku peanuzanus 3THX NPUHLMIOB Oa3upyercs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMCTBYIOLIEro (axrtopa
yuyebHoro mpouecca. s yrayOGnéHHOro YypoBHA — 3TO CHUCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 IKCIIEPUMEHTA, BKIIOYAIOIIET0 (PPOHTATIbHBIE YYEHUUECKHE ONBITHI TPU U3YUEHUU
HOBOT'O MaTepuala, J1abopaTopHble paboThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI /1Ba
crocoba peanuzanuu GU3NYECKOro IpaKTUKyMa. B mepBoM cilydae MpakTHUKyM MpPOBOJAUTCS
160 B xoHue 10 u 11 xmaccos, mu60 mocie MepBoro U BTOPOTO MOJYTrOJui B KaXIOM U3 3TUX
KJ1accoB. BTopoii cmocod — 370 nHTerpanus padoT NpakTUKyMa B CUCTEMY JJaOOPaTOPHBIX paboT,
KOTOpbIE MPOBOJATCS B TIpolecce Hu3ydeHus pasaena (temsl). [Ipu stom monx paboramu
MPAKTUKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEeIOBaHUE, KOTOpPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BU/Ia O€3 MOIIAroBOil HHCTPYKIIHH.

B nporpamme cucrtema yue€HHYECKOTO OJKCIEPUMEHTa, J1abOpaTOpHBIX paboT u



NPaKTUKyMa MpeACTaBleHa €AUHBIM NepeyHeM. BbIOop TeMaTuku ISl 3TUX BHJIOB YYCHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS y4aCTHHKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
0COOEHHOCTEH TOYpPOYHOTO IUTAHMPOBAHUS M OCHamleHus KaOunera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIMMUCS YMEHUSIMH IPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpPEHUs, MCCIEeIOBaHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHKE yAENSETCS PEIICHUIO pAaCUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7lady MPUOPUTETOM SIBJISIOTCS 3a/laydl C SBHO 33JaHHON M HESBHO 3aJaHHOU
(du3nUecKoil MOIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAHUW M3 pa3HbIX pa3fesoB. [[is
Ka4eCTBEHHBIX 33/1a4 NPUOPUTETOM SBIAIOTCA 3aJaHusi Ha OOBACHEHHME / TpeacKa3aHue
npoTeKkaHus (U3NYECKUX SBJICHUN U MPOIECCOB B OKPYKAIOIIEH >KU3HH, TpeOyromue BbiOopa
(bu3nUecKoil MoeNH Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO k MarepuanbHO-TEXHHUYECKOMY
obecrnevueHnI0 yueOHOTO mporiecca Kypc GU3UKH yrIIyOJIEHHOTO YPOBHS B CPEAHEH IIKOJIE TOKEH
U3Yy4aThCs B YCIOBHSIX IPEeIMETHOro KabuHeTa. B kabunete pusuku 10mKkHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pyIOBaHKE IS BBITIOTHEHUS YKA3aHHBIX B IPOTPaAMMe YUYEHHUECKUX OIBITOB,
n1abopaTopHbIX paboT u paboT MpaKTUKyMa, a TAK)Ke IEMOHCTPAlMOHHOE 000pyI0BaHUE.

JleMoHCTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBHHM C IMPUHITUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECIEeUMBAET MOCTAHOBKY IEPEUYUCICHHBIX B MpOTrpamme
KJTFOYEBBIX JEMOHCTPALUH JIJIsl HCCIICAOBAHUS M3YYaeMBbIX SIBIICHUH U TPOLIECCOB, SMITUPUUYECKIX
U GyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGoparopHoe 00OpyIOBaHUE Ui YYCHHYECKHX MPAKTHYECKUX paboT (hopmMHupyercs B
BUJIC TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcsi TemMaTuueckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYNOBaHUS JOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE IU(POBBIX JIAOOPATOPHIA.

1.2 HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU LENSAMH U3Y4eHUS! GU3UKU B 001IEM 00pa30BaHUHU SBISIOTCS:

— (opMupoBaHUE UHTEpECA U CTPEMIIEHHS 00YYaIOIIUXCS K HAYYHOMY HU3YUYEHHIO
IPUPOJIBI, pPA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BUTHE NPEICTABICHUH O HAaydHOM METOJE€ IO3HAaHUS U (OPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPYXAIOUIUM SIBJICHUSM;

— (opMupoBaHre HAyYHOTO MHPOBO33pPEHMS KakK pe3ysibTaTa H3yueHHs OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHre yMEHUU OOBSCHITH SIBJICHUS C HCIOJIH30BAHUEM (PU3UUECKUX
3HAHWUU U HAYYHBIX JI0KA3aTeNbCTB;

— (opMupoBaHue npeACTaBICHUNH O poiau (U3MKM AN pa3BUTHS  APYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

— Ppa3BUTHE MPEICTABIECHUN O BO3MOXHBIX chepax Oynymiend npodeccuoHanbHON
NeSITeNIbHOCTH, CBA3aHHBIX C (DU3UKOM, MOJITOTOBKA K JaJIbHEHIIIEMY OOYyUEHHUIO B
9TOM HaIlpaBJIEHUU.

JlocTukeHne 3THX Liejeil obecreunBaeTCsl pelieHrneM CIeAYIOIUX 3aaad B Ipoliecce
U3y4eHHst Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

— npuoOpeTeHre CUCTeMbl 3HAHUN 00 OOIMX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHsX, BKJIIOYas  MEXaHUKY,  MOJEKYJIsIpHyI0  (U3uKy,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODUUKH;

— ¢opMupoBaHHE yYMEHUW NPUMEHSATHh TEOPETHYECKHE 3HAHMS ISl OObSICHEHUs
¢u3nYecKux SIBICHUH B MPUPOJE U I NPUHATHS MPAKTUYECKUX DPELICHUH B
MMOBCETHEBHOMN JKU3HH;



— OCBOEHHE CIIOCOOOB PEIICHUs PA3IUYHBIX 337a4 C SBHO 33JaHHON (hU3HUYECKOi
MOJIEJNIBIO, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/1aHue (PU3NUECKON
MOZICJIA, aJCKBaTHOW YCJIOBHMSAM 3aJayd, B TOM YHCIE 3aJa4 MHXKXCHEPHOI'O
XapakrTepa;

— MOHMMaHHUe (PU3NYECKUX OCHOB M MPUHILIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

— OBJIQJICHHE METOJaMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHMS M NPOBEIEHUS
(Gu3MYeCcKUX SKCIEPUMEHTOB, aHajiu3a M UHTEepHpeTalud HHPOpMaLUH,
OIpeIeICHUS JOCTOBEPHOCTH IOJy4EHHOI'O PE3ylIbTaTa;

— CO3JlaHH€ YCIIOBUM [UIsl PAa3BUTUS YMEHMM IIPOEKTHO-HMCCIIEN0BATENbCKON,
TBOPYECKOH JIEATEIBbHOCTH; pa3BUTHE MHTepeca K cdepaMm npodeccrnoHaIbHON
NEeSTEIbHOCTH, CBS3aHHON C (PU3UKOM.

1.3 MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYUEBHOM
IIJIAHE

B cootBerctBumn ¢ ®I'OC COO yrnyOn€HHBI YpOBEHb M3YyUeHHs y4eOHOTo MpeaMera
«Pu3uka» Ha YpOBHE cpeaHero o0mero oOpa3oBaHMs BbIOMpaeTcss OO0y4aroLMMHCA,
IUTAHUPYIOIIMMH  TIPOJIOJDKEHNE OO0pa3oBaHMs 10 CIEHUAIBHOCTAM (DU3UKO-TEXHUYECKOTO
npoduIst

VY4eOHbIM TUTAaHOM Ha M3y4deHHue yueOHoro npenmera «Pusnka» orBoautcs 340 gacos: B
10 kimacce — 170 gacos (5 yacoB B Hezenmto), B 11 kinacce — 170 gacoB (5 yacoB B HEJEINIO).

2 COIEPKAHUE YYEBHOI'O IIPEJJMETA «®U3UKA>»

2.1 10 KJIACC

PA3JIEJI 1. HAVYHBIA METO/ ITO3HAHUA ITPUPOAbI

Oduzuka — (pyHaaMeHTagbHas Hayka o mpupoje. HayyHblii METON MO3HAHUS U METObI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TEOpHS B MpoIlecce MO3HaHUs Mpuposl. Habmonenne u SKCrepuMenT B
¢dusuke.

CrnocoObl u3MepeHus (pU3NUEeCKNX BETUYHMH (QHAIOTOBBIE M IU(POBHIE N3MEPHUTEIbHBIC
puOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHoctn u3MepeHuilt (U3MUECKUX BEeTUYHUH (20COMIOTHAS M OTHOCUTEIHHAS).

MopenupoBanue GU3NYECKUX SBJICHUN U MPOIECCOB (MaTepuaabHas TOYKa, aOCOIIOTHO
TBEP/IOE TENO, UeallbHas KUIKOCTh, UIeaIbHBINA ra3, TOUeuHbli 3apsin). ['unoreza dusndeckuii
3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTH. PU3NYECKAS] TEOPHSI.

Ponp u mecto ¢usuku B (GopMHpPOBAHUM COBPEMEHHON Hay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IS TETbHOCTH JIIOIEH.

Y4eHnuecKuil IKCIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

1 U3mepenue cuibl TOKAa W HAOpsDKEHUS B LENMHM IMOCTOSTHHOTO TOKa IMPU MOMOUIA
AHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

2 3nakoMcTBO ¢ 1 poBoit 1abopaTtopueil no gusuke. [Ipumeps n3mMepeHus: GPU3NIECKUX
BEJIMYHH MPHU MOMOIIHN KOMITBIOTEPHBIX JATYMKOB.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemaruka

Mexannueckoe  aBikeHMEe. OTHOCHTEIBHOCTh MEXaHHMYeCKOro NBrKeHns. CucreMma
OTCYETA.

[Ipsimast u 0OpaTHast 37291 MEXaHUKH.

Pannyc-BekTop marepuanibHONW TOYKHM, €ro IPOCKLIMH HAa OCH CUCTEMBl KOOPAMHAT.
Tpaexropus.



Ilepemenienne, cKOpocTb (CpelnHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEMBbI KOOpAuHAT. ClIo)KEHHE NMEepEMEICHUN 1
CIIOKEHHE CKOpOCTed. PaBHOMEpHOE M PpPABHOYCKOPEHHOE NPSIMOJIMHEMHOE [BHIKCHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPHAIIbHOM TOUKH OT BPEMEHH U UX
rpaduKy.

CBoboaHoe maneHue. YckopeHue cBoOOgHOro mnajaeHus. J[BrkeHue Tena, OpOLIEHHOrO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPAMHAT, CKOPOCTU U YCKOPEHUS MaTepUaIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nuxeHue. JIBUKeHUE MaTEpUAIbHOW TOUYKH 110 OKPYKHOCTH. YTJIOBas
U nuHeiHas ckopocTh. Ilepuoa u yacrora oOpamenus. LlenTpocTpemutensHoe (HOpMalbHOE),
KacaTesbHOE (TaHMC€HIIMAIBHOE) U IIOJJHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIHUIOMETpP, JBHKECHHUE
CHapsI0B, LIETIHBIC, IECTepEHYATHIC U peMEHHBIE TTepeladun, CKOPOCTHBIE TU(THI.

JeMoHcTpauuun

1 Mopenp cucteMbl OTCUETA, WITIOCTPALNS KUHEMAaTUYECKUX XapaKTEPUCTUK ABHXKEHUS.

2 Crioco0BblI UcciIeI0BaHUs ABHUKECHUI.

3 Nnmroctpanus npeesibHOTo Iepexo/ia U U3MEPEHNEe MTHOBEHHOW CKOPOCTH.

4 TIpeoOpa3oBaHue IBUKEHHUI C HCIOJB30BAHHEM MEXaHH3MOB.

5 ITageHue Tei1 B BO3JyX€E U B Pa3pEKEHHOM ITPOCTPAHCTBE.

6 HaGmronenue ABM>XeHUs Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

7 HampaBneHue CKOPOCTH IPU JBHKEHUHM II0 OKPYXHOCTH.

8 [IpeoOpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

9 CpaBHeHUE yTEH, TPACKTOPHI, CKOPOCTEH JIBHIKEHUS OJTHOTO U TOTO K€ TeJia B Pa3HbIX
CUCTEMax OTCYETA.

YdeHn4ecKuil SKCTIEPUMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

1 3yueHne HepaBHOMEPHOTO ABUKEHUS C LEIbIO ONPEIEIEHNUs MTHOBEHHON CKOPOCTH

2 H3mepeHue YCKOpPEHHsS NpH NPSIMOJIMHEWMHOM  PaBHOYCKOPEHHOM JIBUKEHUU IIO
HAKJIOHHOM IJIOCKOCTH.

3 UccnenoBanue 3aBUCMMOCTHU ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUYKEHUU.

4 V3mepeHHe YCKOpPEHHMsI CBOOOJHOTO TaJeHUs (PEKOMEHJOBAHO HCIOJIb30BaHUE
1u(ppoBoi 1abopaTopun).

5 N3y4eHue qBM>KEHUS Tella, OpOLIEHHOT 0 TOpU30HTabHO. [IpoBepka runoressl o npsiMoit
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTBIO MOJETA M HAYAJIBbHON CKOPOCTBIO TEJIA.

6 N3ydyeHne qBUKEHMS TeJa 110 OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

7 WccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpallleHHUs KOHUYECKOTO MAasSTHHKa OT €ro
apamMeTpoB.

Tewma 2. lunamuka

[Tepsrlii 3ak0oH HeroToHa. MHepunanbHblie cucTteMbl oTcuéra. [IpyHIMI OTHOCUTEIBHOCTH
["anunes. HemnepunanabHble cCCTEMBI OTCUETa (ONpeieeHIEe, TPUMEPHI).

Macca tena. Cuna. Ilpuniun cynepnosunmm cwi. Btopol 3akon HeroToHa i
MaTepualbHOU TOUKU. TpeTnii 3akoH HpIOTOHA JU1s1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil mupoThl. JIBHkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIETOCs C YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpEeHHS CKOJBXKEHUS W CUJIa TPEHUS [OKOS.
Koadduuuent tpenus. Cuna conmpoTUBICHUS NPHU JIBUKEHUU Tela B )KUIKOCTU WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KCHHS.

Hasnenue. 'mapocratnueckoe nasinenue. Cuna Apxumena.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IMOJIIUIHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.



JlemoHCcTpanuu

1 HabGmroneHne nBUXKEHHS Tell B MHEPLMAIbHBIX U HEMHEPLHUAIBHBIX CUCTEMAX OTCUETA.

2 IlpyHIMI OTHOCUTEIBHOCTH.

3 Kayenue nByX LWIMHIPOB WJIH IIApOB Pa3sHOM Macchl ¢ OJAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

4 CpaBHEHHE PaBHOJCHCTBYIOIIEH NPUIOKEHHBIX K TeIy CHJI C IPOM3BEACHUEM
MAaccChl TeJIa Ha €ro YCKOPEHUE B UHEPLUAIbHOU CUCTEME OTCYETA.

5 PaBeHCTBO CHIl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3AaUMOICHCTBUS TEII.

6 M3mepeHue Macc 1o B3auMOJICHCTBUIO.

7 HeBecoMoCTb.

8 Bec Tena npu yCKOPEHHOM MOABEME U Ma/ICHUU.

9 IleHTpOOCIKHBIC MEXaHU3MBI.

10 CpaBHeHUE CUIJT TPEHUS MTOKOS, KAUCHUS U CKOJIbKEHUS.
VYueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM

1 U3mepenue paBHOACHUCTBYIOIICH CHJI ITPHU IBHKEHUU OpPYCKa MO HAKIIOHHOH TIOCKOCTH.

2 IlpoBepka runore3bl O HE3aBHUCUMOCTH BPEMEHHM JBHXKEHUs OpycKa 10 HAKIOHHOMH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

3 HccrenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3ZHUKAIOIIKX B IIPYKMHE U PE3HHOBOM
o0pasie, OT ux AehopMaIHH.

4 M3yueHue NBWIKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NIEPEKUHYTON 4Yepe3 JETKUiM
0110.K

5 MWsmepenue KkodpduuMeHTa TpeHUs MO BEIMYMHE YIJIOBOro Kodg¢uimeHra
3aBucumocta Frp(N).

6 UccnenoBanue JBMKEHUs Opycka II0 HAaKJIOHHOW IIJIOCKOCTH C IE€PEMEHHBIM
KOA((HUITUESHTOM TPCHHSIL.

7 U3ydeHue NBUKEHMS IPYy3a HA By C TPEHUEM.

Tewma 3. Cratuka TBEpIOTO TENA

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesbHOE IBUKEHHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lnedo cuinbl. CrnoxkeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teiy. LleHTp TsKecTH Tena. YCIOBUS pPaBHOBECHS TBEPAOTO Teia. Y CTOMYUBOE,
HEeycTolunBoe, Oe3pa3IMuHOe paBHOBECHE

TexHnyeckue ycTpolCTBa M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUU

JleMoHCTpanuu

1 YcnoBus paBHOBeCHS

2 Bunbl paBHOBecus

Y4eHnueckui IKCIIEpUMEHT, J1abopaTOpHbIE padOThI, MPAKTUKYM

1 UccnenoBanue yciaoBUi paBHOBECHS TBEPAOIO TENA, UMEIOIIETO OCh BPALLEHUS.

2 KoHcTpynpoBaHr€e KPOHIITEHHOB U PACYET CUIT YIPYTOCTH.

3 N3y4yeHue yCTOMYMBOCTH TBEPIOTO TeJA, UMEIOIIETO IUIOLIAb OOPBI.

Tema 4. 3akoHBI COXpaHEHHS] B MEXaHUKE

HMMnynbec MaTepralbHOM TOYKH, CUCTEMBI MAaT€pPHANIBHBIX TOYeK. L[eHTp Macc cucremsl
MaTepuaibHBIX TOueK. Teopema o ABMKEHMM LEeHTpa Macc. Mmmynbc cuibl M HW3MEHEHHE
UMITyJbCa TeNla. 3aKOH COXPAaHEHHs HMITylbca. PeakTuBHOE nBHkeHHME. MOMEHT MMITysbca
MaTepuanbHOU Touku. [IpeacTaBieHne o COXpaHEHMM MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISX.
Pabora cunbl Ha MaloM M Ha KOHEYHOM IepeMelieHuu. I'paduueckoe npeacraBieHne padoThl
cuibl. MonHocTs cuibl. Kunetnyeckas sHeprust MaTepuaabHOU Touku. Teopema 00 u3MeHeHUun
KMHETUYECKOW JHEpPruu MaTepuaibHOW TOUYKH. [loTeHIMalbHbIE M HENOTEHIMAIBHBIE CHUJIBI.
[TorenunanbHast sHeprus. IloTeHnuanbHas SHepPrus ymnpyro AePOPMUPOBAHHON MPYKHUHBI.
[ToreHunanbpHas SHEPrus Tejaa B OJHOPOJHOM IpaBUTALIMOHHOM nojie. [loTeHnnanpHas sHeprus
Tela B TPaBUTALIMOHHOM I10JI€ OJTHOPOAHOrO 1Iapa (BHYTpU M BHe mapa). Bropas kocMmuueckas
CKOpOCTb. TpeThs KOCMUYECKAst CKOPOCTD.



CBs3b pabOTHI HETIOTEHUMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKOH 3HEPruM CUCTEMBbI
TeJl. 3aKOH COXPAHEHUS MEXAaHWYECKOW OHHEpPruu. YNpPyrue M HEYNpyrue CTOJIKHOBEHHS.
VYpaBHeHue bepHywM [ HACATBHOW JKUAKOCTA KakK CIIEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON >Hepruu. TexHHyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JBUKEHUE
paket, BOJOMET, KONEP, MPY>KUHHBIN MMUCTOJIET, THPOCKOIL, (PUTYpHOE KaTaHHE Ha KOHbKaX.

JeMoHcTpanuuun

1 3axkoH coxpaHEHMs UMITYJIbCA

2 PeakTUBHOE NBMKEHUE

3 M3aMepeHue MOIIHOCTH CUJIBI

4 W3meHeHUe SHEPTUH Teja MPU COBEPILIEHUU PaOOThI

5 B3auMHbIe NpeBpanieHuss KUHETUYECKOW U MOTEHIUAIBHON 3HEPrUil IIpU NEUCTBUU HA
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH

6 CoxpaHeHue 3Hepruu Ipyu CBOOOJHOM MaJCHUU

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

1 U3mepenue umiynbca Teia o TOPMO3ZHOMY MYTH.

2 H3mepeHue CWIbl TATHM, CKOPOCTH MOJEIH BJIEKTPOMOOMIIS M MOIIHOCTH CHJIbI
TATH.

3 CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBL.

4 VccnenoBanue COXpaHEHUS UMITYJIbCA TIPU YIIPYTOM B3aUMOICHCTBUU.

5 U3mepeHue KMHETUUECKON SJHEPIUH Tejla IO TOPMO3HOMY ITYTH.

6 CpaBHeHHE W3MEHEHHS TOTEHIUAIbHOH JHEPrHH TMPYKUHBI C pabOTON CHIIbI
TPEHMUSL.

7 Onpenenenuie pabOThI CUIIBI TPEHUS IPU JBUKEHHUH TeJa M0 HAKIOHHOW TJIOCKOCTH.

PA3JIEJ 3. MOJIEKVJISIPHAA ®U3UKA U TEPMO/JNHAMUKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

OcHOBHbIE TOJIOKEHHsSI MOJIeKyIsipHO-KuHeTHuecko Tteopuu (MKT), ux onsiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmkenne. XapakTep JBM)KCHUS U B3aUMOJCHCTBUS
YacTHI] BellecTBa. MoAenu CTpOeHUs Ta30B, )KUIKOCTEH U TBEPMBIX Tel U OOBSICHEHUE CBOWCTB
BElleCTBa HAa OCHOBE 3TUX Mozened. Macca u pasmepbl Mojekyn (atomoB). KommyecTtBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u crnocoOwl e€ u3mepenus. lllkama Temmnepatyp
Lenbcus.

Mopens wnpeansHoro raza B MKT: wactunbl rasa IBHKYTCS XaOTHYECKM U HE
B3aMMOJENCTBYIOT APYT C APYTOM.

I'azoBble 3akoHbl YpaBHeHue MenneneeBa—Kianelipona. AOGCOIOTHAs TeMIeparypa
(ukama Ttemneparyp KenpBuna). 3akon J[lanproHa. M3omporecckl B HICATbHOM Trase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacraBieHre U30MpoIIECCOB: U30TEPMa,
u30xo0pa, nzobapa.

CBsi3b MEXJy JaBI€HHEM U CpeAHEH KHHETUYECKOW »HHEeprueil MmocTynaTesIbHOTO
TEIIOBOTO JABMXKEHHSI MOJIEKYJI MJlealibHOTO ra3a (ocHoBHOe ypaBHeHHue MKT uneansHoro rasa).

CBsi3b  a0CONIOTHOM  TeMIEpaTyphl TEPMOJAMHAMHYECKONM CHCTEMBI CO CpEIHEH
KMHETUYECKOW YHEPTUEH MOCTYNATENbHOIO TEMVIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue yCTpoiCTBA M TEXHOJOTHYECKHE IPOLIECCHl: TEPMOMETP, OapomeTp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

JleMmoHCTpanuu

1 Mogaenun OBWKEHUS YACTHI[ BEIIECTBA

2 2 Monenb OpOyHOBCKOTO ABMKCHHUS

3 Buzeopouuk ¢ 3anmchio peaibHOro OpOyHOBCKOTO JIBUKEHUS
4 Tnddyzus xunkocren



5 Mogens onbrta HItepna

6 IIpuTskeHre MOJIEKYIT

7 Mopenu KpUCTALIINYECKUX PEIIETOK

8 HaburoneHue u rcciae10BaHue U30IIPOLECCOB

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

1 HccnemoBanue mporiecca YCTaHOBIICHUSI TEIUIOBOTO PAaBHOBECHUS NPHU TEIJIOOOMEHE
MEXK]1y TOpAYEH U XOJOAHON BOJOM.

2 U3ydeHne U30TEPMUYECKOTO IMpoliecca (PEKOMEHIOBAHO HUCIOJIb30BaHUE HU(PPOBOIA
1a00paToOpUH).

3 H3yueHue M30XOpPHOTO Mpolecca

4 W3yuyenue m300apHOrO Iporecca

5 [IlpoBepka ypaBHEHHS COCTOSIHHUSI.

Tema 2. Tepmonunamuka. TerioBbie MaIMHbI

Tepmomunamuueckas (TJl) cuctema. 3amanue BHEmHHMX YycioBuil st Tl cucTemsl.
Bnemnue u BHyTpeHHue napamerpsl. [Tapamerpsl T/ cucteMbl Kak cpeiHuE 3HAa4EHMS BEJIMYHH,
OMNUCHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CamorpousBoiyibHas penakcauus T/ cuctemsl K
TEIJIOBOMY PaBHOBECHUIO.

Mopnenp wujeanbHOro rasa B TEPMOJAMHAMHKE — CHCTEMa YpaBHEHHUI: YypaBHEHHE
MenneneeBa—KianeiipoHna u Belpa)keHuUe JUisl BHYTPEHHEN SHEPruu. Y CJIOBUS MPUMEHHUMOCTH
TOW MOJENU: HM3Kas KOHLIEHTpAlUs YacTUL, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTruy OJHOATOMHOTO UECAIIBHOTO ra3a.

KBa3ucraTuueckue u HECTaTUYECKUE MPOILIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Bbruncienue paboThl Mo rpaduky mnpoiecca
Ha pV-nuarpamme.

Temnonepenaua kak crnocod u3MeHeHUs BHYyTpeHHeil sHepruu TJI cuctembr 6e3
coBepieHust paboTel. KOHBEKIUS, TEIIONMPOBOAHOCTD, U3TyUYeHHE.

KonnuectBo Temnorel. TemnoéMkocTs Tena. YaenbHass M MOJSIPHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHHE Mailepa. YenpHas TeIioTa CropaHus TOIUIMBA. Pacuér koiaumyecTBa
TEIUIOTHI NpH Terutonepenave. IlonsTre 00 annadbatHoOM mpoliecce.

[lepBriii 3aKk0oH TepMoauHaMUKU. BHyTpeHHss sHeprus. KomnyecTBo TemioTsl U padoTa
KaK Mepbl U3MEHEHUs BHYTpeHHeH 3Heprun /1 cucrtemsl.

Bropoil 3akOH TEpMOJMHAMMKHM JUIsI PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE
paBHOBecHOe cocTossHHUEe TJI cucTeMbl NPOXOAUT €IWHCTBEHHas aauabaTta. AOcCoIOTHas
TeMIeparypa.

Bropoii 3ak0H TepMOJMHAMMKY ISl HEPABHOBECHBIX IIPOLECCOB: HEBO3MOXKHO II€PENATh
TEIJIOTY OT OoJyiee XOJOAHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysuyc).
HeoOpaTMOCTh MPUPOIHBIX MPOLIECCOB.

[Tpunmuner aeictBus TermnoBbix MamuH. KITJ. Makcumanenoe 3Hauenune KITJI. [uka
Kapmno.

DKOJIOTMYeCKHe aCleKThl MCIOJIb30BaHNUs TEIJIOBBIX JBUTareneil. TemnoBoe 3arps3HeHne
OKPYXKaroIlEe Cpebl.

TexHuuyeckue ycTpoHCTBA M TEXHOJOTUYECKUE MPOILIECCHI: XOIOAMIbHUK, KOHIUIIMOHED,
JU3ENbHBIA M KapOIOpaTOpHBIA JBUraTeiaH, mapoBas TypOWHA, IOJyYEeHHE CBEPXHHU3KUX
TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAaHWEM TEIUIOBOIO HAcoca,
yTUIM3aKs OMOOPraHUYeCKOT0 TOIUTUBA JUIS BRIPAOOTKU «TEIIOBON» U DJIEKTPOIHEPTUH.

JlemoHCTpanuu

1 H3meHeHue TeMIiepaTypsl IpU ainadaTHYeCKOM pacIIupEeHUuN

2 BozgymHoe oTHHBO

3 CpaBHeHHE YAETBHBIX TEMJIOEMKOCTEH BELIECTB



4  CnocoObl U3MEHEHUS BHYTPEHHEH SHEPTHH
5 HccnenoBanue annabaTHOTO Mporiecca
6 KommnbioTepHble MOJIEIH TETIOBBIX JIBUTATEICH

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM

1 HW3mepeHue yaenbHON TEMIOEMKOCTH.

2 HccnenoBaHue mpouecca OCTHIBAaHUS BEILECTBA.

3 UccnenoBanue anuabdaTHOrO mpolecca.

4 M3ydeHne B3auMOCBS3U YHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBHS U TEMIIEpaTyphl
KUIICHUS KHUIKOCTEH.

Tema 3. ArperatHbie cocTosiHUs BeniecTBa. Da3oBbie MEPexobl.

[TapooOpa3zoBanue u KoHACHcanus. lcnapeHue ¥ KHUICHHE. YAeNbHAs TEIioTa
apooOpa3oBaHUsI.

Haceiiennsie ¥ HeHachbllleHHbIE Mapbl. KadyecTBeHHas 3aBUCMMOCTh IUJIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, KX HE3aBUCUMOCTh OT 00bEMa HACKHIIIIEHHOTO
napa. 3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS OT JIaBJICHUS B KUIKOCTH.

Bnaxxnocte Bo3ayxa. AOCONIOTHasST W OTHOCHTENbHAs BIAXHOCTh. TBEpHOE Telo.
Kpucrannuueckne u amop¢Hbie Tena. AHM30TPONHS CBOWCTB KpUCTaioB. IlmaBienue wu
KpUCTaJIM3anus. Y ieiabHas Tersora miasineHus. CyOoaumarus.

Hedopmaruu tBEpaoro tena. Pactsokenue u cxarue. Casur. Moayne FOnra. Ipenen
yrnpyrux aedopmaruii.

TemoBoe pacumpeHue KUAKOCTEN U TBEPIBIX Tel, 00bEMHOE U JIMHEMHOE PACIIUPEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUH YaCTHUII BEIIECTBA KaK MIPUYMHA TEIIJIOBOTO PACIITUPESHHS TE
(Ha KaUECTBEHHOM YpPOBHE).

[IpeobOpazoBanue 3Hepruu B (ha30BBIX Iepexoax. Y paBHEHHE TEIJIOBOro OajaHca.

[ToBepxHOCTHOE HaTsDKeHUE. KoadhumeHT MOBEpXHOCTHOTO HATsDKEeHU. Kamuuisipabie
ABJEHUs. /aBieHue 110 UCKPUBIEHHOM TOBEPXHOCTHIO )KUIKOCTH. Popmyra Jlanmnaca.

TexHudeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChI: JKUIKHE KPHUCTAILIBI,
COBPEMEHHbBIE MaTepUaJbl.

JlemoHCTpanuu

1 TemnnoBoe pacuupeHue

2 CBo¥icTBa HACHIIIIEHHBIX MTAPOB

3 Kunenne Kumnenue npu NoHUKEHHOM JIABICHUU

4 VIzamepeHue CUITbl MIOBEPXHOCTHOTO HATSIKEHUS

5 OnBITE ¢ MBUIBHBIMU INIEHKaMH 6 CMadynBaHue

7 KanusuisipHble SIBIEHUS

8 Mogenu HEHBIOTOHOBCKOHM >KuAKOCTH 9 CriocoObI H3MEPEHUS BIAKHOCTH

10 UccnenoBanue HarpeBaHus M TUIABJICHUS KPUCTAITHYECKOTO BEIIECTBA

11 Buast nedopmaruit

12 HaGnronenue Mamnsix aedopmariuii

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

1 H3yueHue 3aKOHOMEPHOCTEH HCHAPEHUS KHUIKOCTEH.

2 V3mepeHue yJenbHON TETUIOTHI TUTABJICHUS JIB/IA.

3 N3y4yeHne cBOMCTB HACBILICHHBIX [1apPOB.

4 Vzamepenune aOCOFOTHOM BIIAKHOCTH BO3yXa M OIICHKA MAaCChl TapOB B TIOMEIIICHUH.

5 MUsmepenue ko3 unimeHTa HOBEpXHOCTHOTO HATSKEHHMS.

6 Wsmepenne moxyns KOHra.

7 UccnenoBaHue 3aBUCUMOCTH JieopMalMi Pe3MHOBOro oOpasiia OT MPUIIOKEHHOM K
HEMY CHUJIBL.



PA3JIEJI 4. DJIEKTPOAMHAMUKA

Tema 1. DnekTpuyeckoe mosue

Onektpuzanusi Tel W €€  IMPOSBICHUS. Onektpuueckuit 3apsa. JBa  Buga
JJIEKTPUYECKUX 3apsAfoB.  [IpOBOIHMKHM, IHAIEKTPUKU U NOJIYIPOBOJHUKH. DIIEMEHTAPHBII
IIEKTPUYECKUH 3apsl. 3aKOH COXPAHEHHUS AIEKTPUUYECKOr0 3aps/ia.

B3aumoneiicteue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona. Dnektpuyeckoe nosie. Ero
JieiicTBUE Ha dJIEKTpUYecKHe 3apsiibl. Hanpsok€HHOCTE 3nekTpudeckoro mosist. [IpoOHbIN 3aps.
JIuHny HanpsSKEHHOCTH AIEKTPUYECKOro 1mosisi. OTHOPOIHOE IIEKTPUUECKOE TT0JIE.

[ToTeHIManbHOCTB IEKTPOCTATUYECKOrO 10JIA. Pa3HOCTh MOTEHIMAIOB U HAIPSKEHUE.
[ToTeHumanbHas SHEPIus 3apsa B 3JIEKTPOCTATUYECKOM MoJ1€e. [loTeHIman 351eKTpocTaTHYecKoro
noJisl. CBsA3b HANPSDKEHHOCTU MOJIS U Pa3sHOCTH MOTEHLMAJIOB I 3JIEKTPOCTaTUYECKOrO IOJIS
(kKaK OTHOPOAHOTO, TAK U HEOAHOPOAHOTO). [IpUHIIUTT CynepnO3ULIUU ANEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOW cdepsl. Ilojxe paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. Ilome paBHOMEpHO 3apsKeHHOW OECKOHEUYHOM ITOCKOCTH.
KapTunbl 1MHUN HaNpsHKEHHOCTU 3TUX MOJIEN U DKBUITOTEHLIIMAIBHBIX IIOBEPXHOCTEM.

[IpoBOIHUMKY B 3EKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECUS 3apsAI0B.

JIMDIIEKTPUKH B JJIEKTPOCTATUYECKOM IToJI€. J(MaIeKTpryeckast IpOHULIAEMOCTh BEIIECTBA.

Kongencarop.  DneKTpo€MKOCTh  KOHJEHCATOpa.  DJIEKTPOEMKOCTb  IIOCKOTO
KOHJIEHCATOopa.

[lapannensHoe  coeauHeHWe  KOHJeHcaTopoB.  [lociemoBaTtenbHOe — COEOUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHDKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsiKEHHOM YaCTULIBI B OJJTHOPOJIHOM 3JIEKTPUYECKOM IOJIE.

TexHnueckue ycTpoiCTBa M TEXHOJOTMYECKUE IPOLIECCHI: 3IEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHUE JIEKTPOIpruOOpOB, KOHAEHCATOpHhl, reHepaTop Ban ne
I'paada.

JlemoHCTpanuu

1 VYcerpolcTBO M NPUHIUI JIEHCTBUS DIEKTPOMETpa

2 DIEeKTpUYECKOe IMoJIe 3apsHKEHHBIX IIAPUKOB

3 DneKTpu4ecKoe NoJie IBYX 3apsyKEHHBIX TUIACTUH

4 Mogens snekrpocTaTudeckoro renepatopa (Banm ge ['paada)

5 [IpoBOAHUKY B DJIEKTPUYECKOM T10JIE

6 DnekTpocTaTHYecKas 3amuTa

7 YCTPOMCTBO U IEUCTBUE KOHACHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH

8 3aBUCHMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOMAAN IUIaCTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH

9 DHeprust 3JEKTPUUECKOTO MOJISI 3apsSHKEHHOI0 KOHJEHCATopa

10 3apsinka u pa3psiika KOHAEHCATOpa Yepe3 pe3ucTop

YdeHnueckuit SKCIIEpUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM

1 OuenHka cuit B3auUMOJICHCTBUS 3apsHKEHHBIX Tel

2 HalOmioeHne TMpeBpalleHuss SHEPrHMM 3apsHKEHHOro KOHJEHcaTopa B HHEPIHUIo
U3IIy4EHUs] CBETOAMO/A

3 U3ydenue npoTekaHHs TOKa B LIENH, COJIEpHKAIE KOHIEHCATOP

4 PacnpeneneHre pa3HOCTH MOTEHIUAIOB (HANpsDKEHUs) MPH IMOCIEA0BaTEIbHOM

COEIMHEHUH KOHJIEHCATOPOB
5 HWccnenosanue paspsizia KOHIEHCATOpa Yepe3 pe3sucTop

Tewma 2. [1oCTOSTHHBIN 3JIEKTPUYECKHN TOK

Cuna toka IlocTossHHBINH TOK

VYcnoBus CylIeCTBOBAHUS TOCTOSIHHOTO 3JEKTPUUYECKOTO ToKa. VCTOUYHMKHM TOKa.
Hampsokenne U u OJIC E. 3akon Oma nns ydacTka LENH. DJIEKTPUYECKOE CONPOTUBIIEHUE.



3aBUCHUMOCTb COIIPOTUBIIEHHS OJHOPOJIHOIO TPOBOJHUKA OT €0 JUIMHBI U ILIOIIAIHN IOTIEPEYHOT O
cedeHHus. Y IeNbHOE CONPOTUBIICHHE BemecTBa. [locnenoBarensHoe, napamienbHOe, CMEIIaHHOE
COEMHEHHUE POBOTHUKOB. Pacuér pa3BeTBIEHHBIX dnekTpudeckux nene. [Ipasuna Kupxroda.
Pabora snextpuueckoro Toka. 3akoH J[xoyns—IJlenna. MOImHOCTD 3J€KTPUUECKOTO TOKA.
TenuioBast MOIIHOCTB, BelIEsieMast Ha pe3suctope. 3/1C u BHyTpeHHEE COITPOTUBICHUE UCTOYHUKA
Toka. 3akoH OMa /i TOJIHOM (3aMKHYTOM) JIEKTPUYECKON I1enr. MOIIHOCTh UCTOYHHMKA TOKA.
Kopotkoe 3ampikanue. KonaeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHnyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH.

JeMoHcTpauuun

1 3mepeHune cuiibl TOKa U HapsSyKEHUS

2 HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS [UIsl PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOMA

3 3aBHCHMOCTb CONPOTHUBIICHUS LMIMHAPUYECKHX NPOBOJHUKOB OT JUIMHBI, IUIOIIALU
NONIEPEYHOI0 CEUEHUS U MaTepualia

4 HccinenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBJICHHS IPHU IOCTOSHHOM
HaNPsSHKEHUU

5 Ilpamoe n3mepenue O/IC KopoTkoe 3amMblKkaHHE rajlbBaHUYECKOIO 3JIEMEHTA U OLIEHKA
BHYTPEHHET'O COIIPOTUBIICHUS

6 CriocoObI coeuHeHNs UCTOYHUKOB Toka, DJ[C GaTapeit

7 ViccnenoBanue pa3HOCTH IOTEHIIUAIOB MEX Y [TOJIFOCAMU HCTOYHHMKA TOKA OT CUJIbI TOKA
B LIEIN.

YdeHn4ecKuit SKCIIEPUMEHT, J1a00opaTopHbIe padOThI, IPAKTUKYM

1 HccnenoBaHue CMEUIAHHOTO COEJUHEHHUS PE3UCTOPOB

2 U3mepeHue yAenbHOTO CONMPOTHBIICHUS MPOBOJIHUKOB

3 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS VIS JIaMIIbl HAaKaIuBaHUs

4 VYpenuueHue mpenesia U3MEpeHus amiiepMmerpa (BOJIbTMETPA)

5 U3mepenue DJIC v BHYTpEHHErO CONPOTUBIICHUS UCTOYHUKA TOKA

6 Uccnenosanue 3aBucumoctu OJIC ranbBaHMUECKOIO 3JEMEHTAa OT BPEMEHM IPHU
KOPOTKOM 3aMbIKaHUU

7 ViccnenoBanne pa3HOCTH OTEHIIUAIOB MEX Y MOJIFOCAMH HCTOYHHMKA TOKA OT CUJIbI TOKA
B LIENIU

8 HccnenoBaHue 3aBUCMMOCTH TIOJI€3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA

Tema 3. Toku B pa3InyHbIX cpeaax

DOnexTpuueckas NPOBOAWMOCTb pPa3jIMUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METaNIOB  OT  TEMIIEpPaTypBHl.
CBepXxnpoBOAUMOCTb. DJIEKTPUUECKUH TOK B Bakyyme. CBOHCTBa 3J€KTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH IOJYIPOBOAHHUKOB.
CaoiictBa p—Nn-nepexoaa. IlomaynpoBoaHHKOBBIE TPUOOPHI.

ONEKTPUUECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOJINTUYECKAs OUCCOLMALUA. DIEKTPOJIN3.
3akonsl dapajes A SIAEKTPOIIN3A.

OnexTpuueckuid TOK B raszax. CaMOCTOSTENBHBII M HECAMOCTOSITENIBHBIN pasps.
Paznuunble TUIIBI cCaMOCTOATENBHOTO paspsiaa. Monaus 1lnaszma.

TexHnueckue ycTpoHCTBA W IPAKTUYECKOE IPUMEHEHHE: TIa30pa3psaHble JaMIIbl,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: JAUOA, TPaH3UCTOP, (HOTOAMO,
CBETOAMOM; TajbBaHHKa, paQUHUPOBAHHE MEAW, BBIIUIABKA AITIOMHUHUS, OJEKTPOHHAsS
MUKPOCKOTIHS.

JlemoHCTpanuu

1 3aBHCHMMOCTH CONPOTUBIECHUS METAIJIOB OT TEMIEpPaTypbl
2 TIpoBOIUMOCTH DIEKTPOIUTOB

3 3akonsl anekTponuza Papanes



4 VlckpoBoil pa3psa U MPOBOAMMOCTb BO3yXa
5 CpaBHeHHME MPOBOAMMOCTH METAUIOB M IOJIyIIPOBOJHUKOB
6 OIHOCTOPOHHSSI MPOBOAUMOCTD JIUOJA

Y4eHHUeCKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM

1 HabGmronmenue anexTpoiunsa

2 W3mepeHue 3apsiia OTHOBAJIEHTHOTI'O MOHA

3 UccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI
4 CHsATHE BOJBT-aMIEPHON XapaKTEPUCTUKU TUOA

OU3NYECKUM ITPAKTUKYM

CrniocoOs1 n3MepeHus: GU3NYECKUX BETUUHH C UCIIOIb30BAaHHUEM aHAJIOTOBBIX U IU(POBHIX
U3MEPUTEIIBHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  u3MepeHud  ¢usznueckux BenuuyuH. OlleHKa  TpaHull
MOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHUI, HCCIENOBaHUM 3aBUCHUMOCTEH (PU3NYECKUX
BEIIMYMH, MPOBEPKA MPEMIOKEHHBIX TUMOTE3 (BHIOOp M3 paboOT, OMUCAHHBIX B TEMaTUUYECKHX
pazzaenax «Y4eHUYECKU IKCIIEPUMEHT, J1abopaTOpHbIE pa0OThI, MPAKTUKYM»).

MEXIIPEAMETHBIE CBA31

N3yuenue xypca ¢pusuku yriay6iaéHHoro yposHs B 10 kiacce oCyIIecTBIsSETCS ¢ yUETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeqMeTHble NOHATHS, CBA3aHHBIE C HM3YyYEHMEM METOJI0OB HAayYHOI'O IO3HAHUS:
SBIICHWE, HAay4HbIH (akt, rumore3a, (usmyeckas BETUMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE,
9KCHEPUMEHT, MOJCIIMPOBAaHHE, MOJIEb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUIl, N3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Marematuka: Penenne cuctemsl ypaBHeHU. JIuHeliHas GpyHKuus, napabonia, runepbona,
ux rpauKy ¥ CBOKCTBA. TpuroHomerpuyeckre GyHKIMH: CHHYC, KOCUHYC, TAHTEHC, KOTAHT'€HC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M MX MPOEKUUH Ha OCH KOOpJUHAT,
CJIO’)KEHUE BEKTOPOB.

Buonorus: Mexanudeckoe ABM)KEHHE B KHUBOM Mpupoje, nupdysus, ocMoc, TEII000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXAroIIeH  Cpembl,  YTHIM3aIHs
OMOOPraHNYECKOro TOIUIMBA Ul BBIPAOOTKU «TEIIOBOM» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHHE U KalWUIAPHBIE SBICHUS B TPUPO/IE, DIIEKTPHUECKHUE SIBICHHUS B )KHBOH MPHPO/IE.

XUMHS: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, MOJyYeHre HaHOMAaTepUaJIoB, TETJIOBBIE CBOMCTBA TBEPABIX TEI, KUIKOCTEH U
ra3oB, OJKUIKHE KPHUCTAIbl, DJEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JIVICCOIIMAIINS, TATbBAHUKA, SJIEKTPOHHAST MUKPOCKOTTHS.

I'eorpadus: BI1a)xHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeoOpa3oBaHKe ABHKEHHH C UCTIOIb30BaHUEM MEXaHU3MOB, YUET CyXOTo
KHUJIKOIO TPEHUS B TEXHHMKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIUTEHH, pelieTyarble
KOHCTPYKIIMH ), HCITOJIb30BAaHUE 3aKOHOB COXPAHEHHS] MEXaHUKHU B TEXHHUKE (THPOCKOI, BOJIOMET
U T.JI.), JIBUTATelb BHYTPEHHETrO CrOpaHusi, MapoBas TypOMHA, OBITOBOW XOJIOAWIBHUK,
KOH/IWITMOHEP, TEXHOJOTHH TIOJyYeHHs] COBPEMEHHBIX MaTephalioB, B TOM HYHUCIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJOIWH,  DBJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Ta30pa3PsAHBIC JTAMITBI, TOTYITPOBOTHUKOBBIE TIPUOOPHI; TallbBaHUKA.

2.2 11 KUIIACC



PA3JIEJI 4. DJIEKTPOAMHAMUKA

Tema 4. MarauTtHOe nosie

B3anmoneicTBrE MOCTOSHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe moJe.
Bekrop MaruuTHOM MHAyKIMU. [[pyHIUIT Cynieprno3uliui MarHMTHBIX ToJed. JINHUU MarHuTHOM
WHIYKIUWA. MarHuTHOE NoJjie MPOBOAHUKA C TOKOM (MPSIMOTO MTPOBOIHUKA, KATYIIKU U KPYTOBOT'O
BuTKa). OnbiT Dpcrena. Cuna Ammepa, €€ HalpaBlIeHUE U MOIYJIb.

Cuna Jlopenia, e€ HampaBieHHE W MOJIYJb. JIBWXKeHUE 3apsHDKEHHOM 4YacTHIbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

MarnuTHoe noje B Beniectse. GeppoMarHeTHKH, Mapa- U TuaMarHeTUKH.

TexHuueckue yCTpPOWCTBA U TEXHOJOTMUYECKHE IMPOLECCHl: IMPUMEHEHHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYIbTUMETP, DJICKTPOJABHTraTeNlb SIKOOU, YCKOPUTEIN
3JIEMEHTapPHBIX YaCTHII.

JlemoHCTpanuu

1 Kaptuna nuHuil WHAYKUMM MarHATHOTO TOJS IOJIOCOBOIO U MOJKOBOOOPa3HOIO
MOCTOSIHHBIX MAarHUTOB

2 KapTuHa NMHMI MarHUTHOM MHAYKLUMH II0JS JJIMHHOIO MPSMOro IPOBOJAHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKH C TOKOM

3 BzaumojeicTBre IBYX IPOBOJHUKOB C TOKOM

4 Cuna Amrmepa

5 HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA

6 HalGnronenue ABMKEHUS MydKa 3JIEKTPOHOB B MArHUTHOM T10JI€

7 llpuHUMn JOEHCTBUS DIEKTPOU3IMEPUTEIBHOTO MNpuOOpa MarHUTORIEKTPUUYECKOU
CHUCTEMBI

YdeHn4ecKuil SKCTIEPUMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

1 HccnenoBaHne MarHUTHOTO IOJI IOCTOSIHHBIX MAarHUTOB

2 UccrnenoBanue cBOICTB (heppOMarHeTHKOB

3 UccnenoBanue 1eHCTBUSA IOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM

4 Nsmepenue cuiibl AMiepa

5 HM3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIbI TOKa

6 OnpeneneHrie MAarHUTHOM MHAYKIIMY HA OCHOBE H3MEpEHUs CHIIbI AMIiepa

Tema 5. DneKTpoMarHuTHasE HHIYKIUS

SIBnenue snexTpoMarHuTHON MHAYKUUU. [loTOk BekTopa MarHMUTHOM MHAYKUMU. DJ(C
MHAYKIMH. 3aKOH JIEKTpOMarHuTHo! nHaykuu Papanes. Buxpesoe anexrpudeckoe nose. Tokn
®yko. 9/IC uHIYKIIMU B IPOBOJHUKE, IBUKYILIEMCS] B OJHOPOJHOM MarHUTHOM mose. [IpaBuio
Jlenna. MupyktuBHOCTh. Karymika HMHIYKTMBHOCTH B LIENHM IIOCTOSSHHOTO TOKa. SBieHue
camouHaykiun OJ[C  caMOMHAYKUIMU. OHEprusi MarHuTHOTO IOJIS KAaTyIIKH C TOKOM.
OneKkTpoMarHuTHOe Toje. TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKUE  IIPOLECCHI:
MHAYKIIMOHHAS [1€4b, COJIEHOM/I, 3aIlIUTa OT JIEKTPU3ALMU TeJl IPU IBUKEHUH B MAarHUTHOM I10JI€
3emuu.

JlemoHCTpanuu

1 HabmtoneHue siBieHus 371€KTPOMAarHUTHONW MHJTYKIIMH

2 WUccnenosanue 3aBucuMoctd OJIC MHAYKIMH OT CKOPOCTHM W3MEHEHMS] MarHUTHOTO
IIOTOKA

3 IlpaBuiio Jlenna

4 TlageHuwe MarHUTa B aTIOMUHUEBOM (MeIHOMN) TpyOe

5 SIBnieHre cCaMOMHIYKIIUU

6 Uccnenosanue 3aBucumoctu J[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHS CUIIBI TOKA
B LIENTU

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM
1 UccnenoBanue sBIEHUS 3J1€KTPOMAarHUTHON MHYKIIUU



2 Onpe;[eneHHe I/IH,HyKI_[I/II/I BI/IXpeBOFO MAardvuTHOI'O ITOJIA
3 WccnenoBaHue sIBICHUSI CAMOUHIYKIINU
4 COopka MOJeNH 3JIEKTPOMAarHUTHOTO TeHepaTopa

PA3JIEJI 5. KOJIEBAHMA U BOJIHbI

Tema 1. Mexanuueckue koneOaHus

KonebarenbHast cucrema. CBobOoxnbie KkoneOanusa. ['apMoHHUecKue KoJjeOaHUs.
Kunemarnyeckoe n TMHAMHUYECKOE ONMCAHUE. DHEPreTHUYECKOe OMMCAaHUE (3aKOH COXpPaHEHMs
MEXaHUYECKOM 3Heprun). BoIBOA IMHAMHUYECKOTO OMHCAHUS TapMOHUYECKHX KOJICOaHUH U3 UX
JHEPreTUYECKOro U KNHEMaTUYECKOrO ONMCAHNU.

Ammuntyna u asza xonebanuii. CBsi3b aMIUIUTY/bI KOJeOaHMI MCXOTHON BEITHMUYUHBI C
aMIUTUTYAaMU KoJjieOaHUil e€ CKOpOCTU M YCKOPEHMS.

[lepuon u yacrora konedanuit. [leproa Manbix CBOOOJHBIX KOJIEOaHUN MAaTEMaTHYECKOTO
MasTHUKA. [lepuon cBOGOAHBIX KOJIeOAHUHN NPYKUHHOIO MATHUKA.

[lonatne o 3aryxalommx KoiebaHusx. BreiHyxkIneHHsle kojeOaHus. Pe3onamc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJICOaHUS.

TexHuuyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHblE HHCTPYMEHTHI, ceficmorpad.

JlemoHCTpanuu

1 3anuck Koae0aTeNbHOrO ABUKEHHUS

2 HabmroaeHue He3aBUCUMOCTH MEpH0/1a MajIbiX KoieOaHUM Ipy3a Ha HUTU OT aMILTUTY/Ibl

3 HccnepoBanue 3aTyXaroUMX KoJeOaHUMI M 3aBUCUMOCTH  IepHoJa CBOOOJHBIX
KOJICOAHUH OT COMPOTUBIICHUS

4 WccnenoBaHue KojiebaHUM Ipy3a Ha MAcCHBHOHM NpyXHHE € LENbio (OPMHPOBAHUSA
NpeCTaBICHUN 00 HIeaTbHOW MOJIENN TPYKUHHOTO MassTHUKA

5 3aKOH coOXpaHEHUs SHEPTUuM MU KoieOaHUX rpy3a Ha IPYKUHE

6 HccnemoBanue BBIHYXACHHBIX KOJIEOaHHUN

7 HabmroneHne pe3oHaHca

YdeHnueckuil SKCIIepUMEHT, 1a00opaTOpHbIe paboThI, MPAKTUKYM

1 Usmepenue neproia cBOOOAHBIX KOJEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB
2 U3ydeHue 3aKOHOB JIBUXKEHHUS Tella B X0J1e KoJieOaHUI Ha yIpyroMm IojiBece

3 U3y4yeHnue qBUKEHHUS] HUTSIHOTO MasiTHUKA

4 TlpeoOpa3oBaHUE SHEPTHH B IPYKUHHOM MasTHUKE

5 UccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOLUX KoJaeOaHu

6 VccnenoBaHue BEIHYKICHHBIX KOJICOAaHUIH

Tema 2. DnekTpoMarHuTHbIE KOIEOaAHUS

Koneb6arenbupiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYIBI 3apsiia KOHAEHCATopa C
aMIUTUTYJION CHJIBI TOKA B KOJIEOATEIIbBHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTUHU B UCAbHOM KoJiebaTeIbHOM KOHTYpE.

3aTyxaromue SJIEeKTPOMarHUTHBIE KosieOaHus. BBIHYXIEHHBIE JJIEKTPOMArHUTHbHIC
KoJIeOaHMUSL.

[Tepemennblii TOK. MONIHOCTP TEPEMEHHOTO TOKA. AMIUIUTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3IUIHON (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaabHbIN TEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyIlIKa HHAYKTUBHOCTH
B IIEMU CUHYCOUJAIBLHOIO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKeHUH.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, nmepeaaya U moTpedeHHE AIEKTPUIECKOM
SHEPTUH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJACTBE 3EKTposHepruu. KynbTypa HCOIb30BaHMS



AJIIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: SJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU JJIEKTpoIiepeiay.

JeMoHcTpauuun

1 CBOOOMHBIC ATEKTPOMArHUTHEIE KOJICOAHUS

2 3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOAHHM OT MHIYKTUBHOCTH U EMKOCTH KOHTYypa

3 OcuusmiorpaMMsl AJIEKTPOMArHUTHBIX KOJIeOaHui

4'eneparop HE3aTyXalOLIUX AJIEKTPOMArHUTHBIX KoJeOaHUU

5 Mogeib 3JIEKTPOMarHuTHOrO FreHepaTopa

6 BoinyxeHHbIe CHHYCOMIaTIbHbIE KOeOaHus

7 Pe3ucrtop, KaTylIka MHIYKTUBHOCTUA U KOHJIEHCATOP B LI NEPEMEHHOTO TOKA

8 Pe3oHaHc mpu 1ocieoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTYIIKU UHIYKTUBHOCTH U
KOHJIEHCATOpa

9 YCTpoicTBO ¥ MPUHIIKII ISHCTBHS TpaHchopMaTopa

10 Mopeinb TuHUYU 3EKTpoIiepeaadn

YdeHn4ecKuil SKCIIEPUMEHT, TJabopaTopHbIe paboThI, MPAKTUKYM

1 U3yuenue tpanchopmaropa

2 UccnenoBanue NepeMEHHOr0 TOKA Yepe3 MOCIIEA0BATEIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyUIKy U Pe3UCTOp

3 HabmroneHue 31eKTpOMarHUTHOTO PEe30HAHCa

4 UccnenoBanue pabOThl HICTOYHUKOB CBETA B LIENH NIEPEMEHHOI0 TOKA

Tema 3. MexaHnuecKHe U 3JIEKTPOMArHUTHBIE BOJIHBI

MexaHnuyeckue BOJIHBI, YCJIOBHMS HX pacipocTtpaHeHus. Ilonepednsle W IpoaOJIbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHUs U AjduHA BOJIHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUE, HHTephEpEHITHs U AU(PAKITHS.

3Byk. CkopocTh 3ByKa. I'pomkocTs 3Byka. Bbicota Tona. TemOp 3Byka. IllymoBoe
3arpsi3HEHUE OKpYXarollel cpelpl. DJIEKTPOMarHUTHbIE  BOJIHBI. VenoBuss  u3nydeHus
JJIEKTPOMATrHUTHBIX BOJIH. B3anmuas opueHranus BekropoB E, B, v B alIeKTpOMarHuTHOU
BOJIHE.

CBolicTBa JJEKTPOMAarHUTHBIX BOJH: OTPaXEHHUE, IPEIOMIICHHE, MOJSIPU3ALNS,
uHTepdepeHIus 1 TudpaKus.

[IIxana 31MEKTPOMArHUTHBIX BOJH. IIpUMEHEHHE DIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

ITpuHIMIIBI painOCBA3H U TENEBUAEHUS. Paguonokanys. D1eKTpOMarHUTHOE 3arpsi3HEHHE
OKpY’KaroIen cpeasl. TeXHU4ecKue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIC

UHCTPYMEHTHI, pajap, paauONpUEMHMK, TEJIEeBU30p, AaHTEHHa,  Tele(oH, CBY-neus,
yIbTPa3ByKOBasi UArHOCTHKA B TEXHUKE U MEIUIIMHE.
JleMoHCTpanuu

1 Ob6pazoBanHue U paclpoOCTPAHEHHE MOMEPEYHBIX U MPOOJIBHBIX BOJIH

2 Konebmromieecs Te10 Kak HICTOYHHUK 3BYKa

3 3aBUCUMOCTBH UIMHBI BOJIHEI OT YaCTOTHI KOJIeOaHuH

4 HaGnroneHne OTpaKEHUST W TPEOMIICHUS MEXaHHMYeCKHUX BOJH

5 HaGmonenue narepdepeHIny u AuGpakiiuid MEXaHUIECKUX BOJTH

6 AKYCTHYECKHI1 pe30HaHC

7 CBONCTBA yJIbTpa3ByKa U €r0 IPUMEHEHUE

8 HaOmioneHune CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYIOW W YacTOTOMN
Kosie0aHui

9 MHccnenoBaHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTpPaKEHHE, MPETOMIICHHE,
nossipu3anus, rudpakuus, nHTepdepeHIHs

10 O6Hapy>keHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITyUECHUN



VY4eHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM
1 N3ydeHue napamMeTpoB 3ByKOBOW BOJIHbI
2 N3yueHne pacipOCTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE

Tema 4. Ontuka

[IpssMonuHENHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera. Todeunslit
ucTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHusi cBeta. [locTpoeHue nzoOpakeHuil B
wiockoM 3epkanie. Cdepuueckue 3epkana. Ilpenomiienue cBeta. 3aKOHBI MPEIOMIICHHUS CBETA.
AOCONIOTHBIM  TOKazaTenb mpesomyeHds. OTHOCUTENbHBIM IOKa3aTeiab  MPEIOMIICHUS.
ITocTOSIHCTBO 4acTOTBHI CBETA M COOTHOLIEHHWE JUIMH BOJIH IIPU NEPEXO0IE MOHOXPOMATHUUECKOTO
CBETa 4epe3 IPAaHMILy pas3zelia ABYX ONTHUYECKUX Cpell. XoJ Jydyeil B mpusme. Jucnepcus cpera.
Crnoxnblii cocraB Oemoro cBera. L[Ber. IlomHoe BHyTpeHHee oTpaxkenue. IIpenenbHbId yroiu
MOJIHOTO BHYTpEeHHEro oTpaxkeHus. CoOuparoniye W paccerBarolive JUH3bl. TOHKas JUH3a.
@DOKyCHOE pacCTOSIHHE U ONTHYECKAs CUJIa TOHKOH JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSHUS
TOHKOM cepuueckol JHUH3BI OT €€ TeOMETPUU U OTHOCHUTEIHHOTO IMOKa3aTessl MPEIOMIICHHUS.
®opmylia TOHKOU JIMH3bI. Y BEJIIMYECHUE, TaBAEMOE JIMH30M. X0/ Jy4a, MPOEAUIEro JUH3Y O
MPOU3BOJBHBIM YIJIOM K €€ riaBHOW omntuyeckoil ocu. [locTpoeHue n300pakeHUIl TOYKH U
OTpe3Ka MpsMOM B COOMPAIOLINX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['11a3 Kak onTUyeckas CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKONW ONTHKHU.

BonnoBas onrtuka. Hurtepdepenuus cBeta. KorepeHTHblE HUCTOYHUKU. Y CIOBUS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT IBYX KOI€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaknmoHHas pemérka. YcinoBue HAOMIOACHUS TIIaBHBIX
MaKCHUMyMOB T@pU TMaJICHUd MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIHOHHYIO PEIIETKY.
[Tonsipusanus cBera. TeXHUYECKHE YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OUKH, JIyTIa,
nepuckorn, ¢oroanmnapaT, MHUKPOCKON, MPOCKIMOHHBIM amnmapar, MPOCBETIECHUE ONTHKH,
BOJIOKOHHAS ONTHKA, TU(PPaKIINOHHAS pEIIETKA.

JleMoHCTpanuu

1 3axoHBI OTpa’keHHUs CBETA

2 HccnenoBaHue NpenoMIIEHHs CBETA

3 HabumroieHre nojHoro BHYTPEHHEro oTpaxkeHus. Moieab CBETOBOAA

4 HccnenoBanue Xo/1a CBETOBBIX ITYYKOB UY€pE3 MJIOCKONAPAIIIENIBHYIO IUTACTUHY U IPU3MY

5 MHccnenoBanue CBOMCTB M300paKEHUU B JIMH3AX

6 Monenu MUKpOCKOIIa, TEIECKOIa

7 HabOmogenue uHTEpdEpeHIINH CBETA

8 HaOmrogeHue BETOB TOHKHUX IIJIEHOK

9 Habmronenue nudpakiym cBeTa

10 HM3ydyeHue IUQPPaKUMOHHON pemETKN

11 HaGnronenne audpakiiiOHHOTO CHEKTpa

12 Habnronenue qucnepcuu cBeTa

13 HabGmroneHue nmosisipu3aiiy cBeTa

14 [IpuMeHeHne NOoATPOUIOB ISl U3YUEHUSI MEXaHUUECKUX HANPSKEHUN

Y4eHnueCKui IKCIIEPUMEHT, JIa00paTOPHBIE PabOTHI, MPAKTUKYM

1 HM3mepenue nmokazaresisi NpeIOMIICHHS CTEKIIA

2 HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUIKUX
JINH3)

3 Usmepenue GOKYCHOTO PACCTOSIHHS PACCEHBAIOIIHNX JTMH3

4 TlonyueHue M300pakKeHHST B CHCTEME U3 IIJIOCKOTO 3€pKaja U JIMH3BI

5 [onydenue n300pakeHus B CUCTEME U3 ABYX JTUH3



6 KonctpynpoBaHnue TeJIeCKOMMYECKUX CUCTEM

7 Habmronenue nudpakiuu, HHTep()EpeHIINN 1 TTOJISIpU3AIIN CBETa

8 M3y4eHune mosipu3aliu CBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH JUDIICKTPHKA

9 U3yyenue nuTepPepeHIiny JIa3epHOro U3JIYUYEeHUS Ha ABYX LIEJIX

10 Habnronenue nucnepcuu

11 Habnronenue u uccinenoBanue AUGPaKIMOHHOTO CIIEKTpa

12 N3mepeHue AuHbI CBETOBOM BOJIHBI

13 IMomyueHue cekTpa U3My4yeHus: CBETOMO0/1a IPU MOMOIIH TU(DPAKIIMOHHON PEeIETKU

PA3JIEJI 6. OCHOBBI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

I'paHnubl MPUMEHMMOCTH KJIACCUYECKOW MexaHMKH. llocTymarsl crienvalbHOW TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBasl. llpeoOpazoBanust Jlopenma. Ycnosue
OPUYUHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKpAIllCHHE
JUIMHBI. DHEPrusi U UMITYJIbC PEJIATUBUCTCKON yacTULbl. CBS3b MACChI C SJHEPIHEN U UMIIYIbCOM
PEIATUBUCTCKOM YacTULBL. ODHEprus NOKosd. TeXHHYEeCKue YCTpOMCTBA M TEXHOJIOIMYECKHE
IPOLIECCHI: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YaCTHII.

YdeHnueckuil 3KCIeprUMEHT, 1a00paTOpHbIe paboThl, MPAKTUKYM

1 Onpenenenve uMIyJIbca W JHEPIHMM PENSITUBUCTCKMX dYacTull (1o Qororpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM I10J1€)

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. KopryckynsipHO-BOTHOBOM JTyasin3m

PaBHOBecHOE TemIoBOe H3NydyeHHE (M3IydeHHE aOCOJMIOTHO 4YEPHOro Tena). 3aKoH
cvemenns Buna [mnoresa [lnmanka o kBantax. @oToHBI DHEprus W UMIYJIbC (OTOHA.
®oroaddext. Onbitel A. I'. CroneroBa. 3akoHbl poTodadpdexra. YpaBHeHue DUHIITEHHA AT
doroaddekra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHE CBETa Ha aOCOJIOTHO MOMIOIIAIOUIYI0 U
a0COJIIOTHO OTpaxarollyto moBepxHocTh). Omnbitel I1. H. JleGenena.

Bonnoseie cBolicTBa yactull. BoiHbl ne bpoiuid. JlinuHa BosnHbl 1e bpoins u pasmepsl
o0JacTy JoKalu3aluuu ABMKYyIencs yactulbl. KopnyckymnspHo-BoiaHOBOU AyanusM. udpaxius
3NIEKTPOHOB Ha Kpucrtamax. Cnenuduxa wusmepeHuil B Mukpomupe. COOTHOIIEHHS
Heonpenenéunocteil ['eitzenOepra. TexHUYECKUE YCTPOWCTBA W TEXHOJOTHYECKUE IPOIIECCHI:
CHeKTpoMeTp, (oTornneMeHT, (GOTOJATUYMK, TYHHEIBHBIH MHUKPOCKOIN, COJIHEYHas Oartapes,
CBETOAMO.

JleMoHCTpanuu

1 ®ororddext Ha yCTaHOBKE C LIMHKOBOM IIACTHHOMN

2 UccnenoBanue 3aKkOHOB BHEHIHETO (oTod(dexra

3 UccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHHUS OTYIIPOBOJHUKOB OT OCBEIIEHHOCTH

4 Ceeronuon

5 Conneunas Oarapest

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

1 Uccnenoanue Goropesncropa

2 Uzmepenue noctostHHOM [Imanka Ha ocHOBe nccaenoBanus GoTodddexra
3 HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA Y€Pe3 CBETOUO/] OT HAIPSKEHHS

Tema 2. dusnka aroma

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToma. [imanetapuast moaens atoma Pesepdopaa.

[Tocrynater bopa. M3nyyenue u mormoiieHHe (HOTOHOB MPHU MEPEXoje aroMa ¢ OAHOTO
YPOBHSI SHEPTUU Ha JAPYTOMH.

Bunsl cnektpoB. CnekTp ypoBHeW »3Heprum aroMa Bojaopoja. CHoOHTaHHOE U



BBIHY)KJICHHOE H3iIydeHHe cBera. Jlazep. TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE
IPOLIECCHl: CHEKTPalIbHbIM aHAIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED
JlemoHCTpanuu
1 Mogens onbita Pezepdopma
2 HaOnroseHnue TUHEHYAThIX CIIEKTPOB
3 VCTpOoWCTBO M JNEUCTBUE CUETUMKA MOHUZUPYIOUIUX YACTHIL
4 OnpezneneHue IIMHBI BOJIHBI JJA3€PHOTO U3ITy4EHUs

Y4eHHUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM

1 HaGmroneHnue muHEHYATOrO CIIEKTpa

2 HccnenoBaHue CHEKTpa pa3peKEHHOTO aTOMapHOrO  BOJOpOAA U H3MEPEHHE
nocTostHHOM Punbepra

Tema 3. @u3nka aTOMHOTO SApPA U FIEMEHTAPHBIX YACTHUII

Hyknonnas monens sipa I'eiizen6epra—LlBanenko. 3apsza sapa. MaccoBoe 4HCIO siipa.
N3oronbl. PamnoakTuBHOCTH. Aubda-pacriag. DJIEKTPOHHBIH M TIO3UTPOHHBIA OeTra-pacmaj.
I'amma-uznydenue.

3aKOH paJuMOaKTUBHOIO pacmnajga. PaauoakTuBHble u30TONBI B mpupoje. CBoiicTBa
MOHM3UPYIOLIETO U3Iy4eHUs. BiusHue panoakTUBHOCTH Ha )KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
don uznydyenus. Jlozumerpusi. DHEPrusl CBSI3U HYKIIOHOB B siape. SnepHbie cuiibl. Jlegekt Macchl
aqpa.

SAnepusie peakuuu. [lenenue wu cuHTe3 sAnep. SnpepHbie peakTopsl. [Ipobiemsr
YIPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJOTMYECKHE AacleKTbl pa3BUTUSA  SIEPHOU
SHEPIeTUKHU.

MeTtoapl perucTpalii M MCCIEAOBAaHUS 3JIEMEHTApHBIX 4acTull. DyHIaMEHTaJbHbIE
B3auMojieiicTBusi bapuonsl, Me30Hbl M JentoHsl. IlpeacraBinenne o CraHgapTHOW MOZEINH.
KBapkrirrooHHass MoJieb aipOHOB.

®uzuka 3a npenenamu CraHgapTHOM monenu. TéMHas Marepuss M TEMHAsl SHEPIHUs.
EnunctBo pusnueckoit kapTuHbl MUpa. TeXHUUECKHEe YCTPOICTBA U TEXHOJIOTMYECKHE IIPOLIECCHI:
J03UMETp, Kamepa BuiibcoHa, siiepHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomOa,
MarHUTHO-pE30HaHCHasi ToMorpadusi.

YdeHnueckuit SKCIIepUMEHT, Ja00paTOpHbIe pabOThI, MPAKTUKYM

1 HccnenoBanue TpeKOB 4acTULL (110 TOTOBBIM oTorpadusim)

2 UccnenoBanue painoakTUBHOTO (pOHA € UCTIONIBb30BaHUEM JJO3UMETPA

3 M3ydeHue NnoronieHus: 6eTa-4yacTull aTlOMUHUEM

PA3JIEJ 8. DJIEMEHTBI ACTPOHOMUU N1 ACTPODPU3UKU

Oranel pa3BUTHS aCTPOHOMUH. IIpuknagHoe W MHUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMUHU. [IpuMEHUMOCTh 3aKOHOB (HU3UKU JJs1 OOBSCHEHUS MPHUPOJIBI KOCMHUYECKHX
00BEKTOB.

MeTtoapl acTpoHOMHUYECKMX uccieqoBaHui. COBpEeMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
panuoTeneckonsl, BHearMochepHas actpoHomus. Bun 3Bé3nnoro nHeba. Co3pe3nus, spkue
3BE3/1bl, IIJIAHETHI, MX BUAUMOE BIKeHue. ConHeuHas cuctema. Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIa U 3BE3.

3BE3/1BI, MX OCHOBHBIE XApPAaKTEPHUCTHUKHU. JlMarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3/1bI ITIaBHOM M1OCIIEOBATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD) JJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHune 3BE3a. COBpEMEHHBIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3Boony CoJHIa U 3BE37. DTalbl )KU3HU 3BE3N.

Mneunsiii [lyte — nama T'anmaktuka. Ilomoxxenne u newkenue ComHia B ['amakTuke.
Tunsl ranaktuk. PaguoranakTuky v kBazapel. YEpHbIE NBIPHI B sipaxX raJlakTHK.

Bcenennas. Pacmimpenue Bceenennoil. 3akon Xa60ma. PazGeranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3nyueHue.



MacmrabHast cTpykrypa Bcenennoil. Meraranaktuka. Hepeménusie mpo0Giiembl
aCTPOHOMMH.

VueHnuueckne HaOIIOACHHS:

1 HaOmromenuss 3BE3aHOro HeOa HEBOOPYXKEHHBIM IJIa30M C  HCIOJb30BaHUEM
KOMITBIOTEPHBIX MPHIIOKEHHUN [T ONIPECTICHHS TTOJI0KEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3a1s CeBEpHOro MOIyIapUs U IPKUE 3BE3/IbI.

2 Habnronenus B teneckorn JIyHbl, 1aHET, TYMAHHOCTEN U 3BE3AHBIX CKOIUIEHUN

®OUBNYECKUM ITPAKTUKYM

Crioco0b1 n3MepeHus GPU3NIECKUX BETHMYUH C HCIIOJIb30BAaHHEM aHAJIOTOBBIX U U(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHTEJIbHBIE TOTPEITHOCTH U3MEPEHUH pu3ndecKux BennynH. OLeHKa I'paHHIl TOTPEITHOCTEH

IIpoBeneHne KOCBEHHBIX M3MEpPEHHUH, MCCIeIOBaHUN 3aBUCUMOCTEH (pu3nuecKux
BEJIMYMH, MPOBEPKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldoT, ONMMCAHHBIX B TEMaTHYECKHX
paszenax «Y4eHU4ecKuil 3KCIIePUMEHT, J1a00paTOpHbIE pabOThI, IPAKTUKYM).

OBOBIIAIOIIEE TOBTOPEHUME

OO0oOuieHne M cucTeMaTH3alMs — COAEP)KaHUs — pas3lesioB  Kypca «MexaHHKay,
«MonexynsipHas pu3MKa ¥ TEPMOJUHAMHUKA», «IJIEKTpoAWHAMHKay, «KoineOaHUS M BOIHBI»,
«OCHOBBI CHEIMAJIBHONM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3ukn M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMAIbHON H
THYECKOH c(hepax AeATeITbHOCTH YEIOBEKa; POJIb K MECTO (PM3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAy4YHOH KapTHHE MMpa; 3HAUYEHUE ONUCATEIbHOH, CHUCTEMATU3UPYIOLIeH, O0BSCHUTEIBHON U
NPOTHOCTUYECKON (YHKIMH (PU3UUECKON TeOpuH; poiib GU3NIECKON Teopuu B (HOPMUPOBAHUH
IpecTaBiIeHu 0 GPU3NYECKOM KapTUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MPEICTABICHUN O IPUPOJIE.

MEXIIPEJIMETHBIE CBA3U

N3yuenne kypca ¢pusuku yriy0néHHoro ypoBHS B 11 Kilacce OCymIeCTBISIETCS € y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHWOJOrMM, XHUMHH,
reorpadu U TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBA3aHHbIE C H3YyYE€HHEM METOJI0OB HAy4YHOIO IO3HAHMUS:
ABJICHUE, Hay4yHbIH (akT, rumoresa, (u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsl, udpoBas 1adopaTopus.

Marematuka: Pemenue cucrembl ypaBHeHUil. Tpuronomerpuueckue (QyHKIUH: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOpOB. IIpon3BojHBIE 37eMEHTApHBIX (DYHKIHI.
[Tpu3Haku no100us TPEYroabHUKOB, ONIPEIEICHNE TUIONIaIN IUIOCKUX Uryp U o0bEMa Te.

Bbuonorus: anekrpuueckue sBJICHUS B )KHUBOM NPUPOJIE, KosleOaTenbHbIE ABHKEHHS B )KUBOM
IpUPOJIE, SKOJIOTMYECKUE PUCKU TpPU IPOU3BOJCTBE BJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arps3HEHUE OKpYXKarolled cpeipbl, yIbTpa3ByKOBas IUArHOCTUKA B MEIUIMHE, ONTHYECKHE
SIBIICHHS B KUBOHW TPUPOJIE.

XuMHS: CTpOEHHE aTOMOB M MOJEKYJ, KpUCTaJUIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIIEKTPAIbHbIN aHAJIH3.

['eorpadus: MarHuTHBIE TMOMIOCa 3€MJIM, 3aJIeKU MArHUTHBIX PyA, (GOTOChEMKA 3eMHOU
MMOBEPXHOCTH, ceiicmorpad.

TexHoJOorHs: MPUMEHEHHE OCTOSHHBIX MarHUTOB, 3JIEKTPO- MAarHUTOB, 3JIEKTPOIBUraTENb
SAxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKIMOHHAs Iie4b, JUHUHU DIIEKTpoIlepeaay,
ANIEKTPOABHUraTeNb, pajgap, paJAuONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTPa3ByKoOBasi JIUArHOCTHKa B TEXHUKE, IMPOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHeyHast O6aTapesi, CIyTHUKOBBIC IPUEMHHKH, sIIEPHAsI SHEPTeTUKA U SKOJIOTMYECKHE aCTIeKThI
e€ pa3BuUTHSL.
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INVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUSA YYEBHOI'O

INPEAMETA «®PU3UKA» HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

3.1 JIMYHOCTHBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oO0pa3oBaHMS
(yrmyOn€HHbli  ypoBeHB)  OOecmeuMBaeT  JOCTIKEHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

I'paikianckoro BoCMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU OOy4arollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IIPaB U OOS3aHHOCTEW, yBa)KEHUE 3aKOHA U
IIPaBONOPSJIKA;

IIPUHSATHE TpauLIMOHHBIX HallMOHAJIbHBIX, 00111€4eTI0BEYECKUX
T'YMaHUCTUYECKUX u JEMOKPAaTUYECKUX LIECHHOCTEH, B TOM 4YHUCIE B
CONOCTABJICHUH C CUTYallUsMM, OTPaXEHHBIMH B TEKCTaX JMTEPaTYpPHBIX
IIPOU3BEICHNH, HAIIMCAHHBIX HA PYCCKOM SI3BIKE;

FOTOBHOCTb  NPOTHBOCTOSITH ~ HJAEOJIOTMM  3KCTPEMHU3Ma,  HAlMOHAIU3MA,
KceHo(hoOUH, AUCKPUMMHALMM 110 COLUAIBHBIM, PEIMTHO3HBIM, PpAacOBbIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEpEcax IPa)KIaHCKOIO
o0miecTBa, yyacTBOBaTb B CaMOYIPABJIEHUH B IIKOJIE U JIETCKO-IOHOIIECKUX
OpraHu3anusx;

YMEHHME B3aUMOJEHCTBOBAaTh C COLMAIBHBIMA HMHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKUUSAMU U HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IESATEIBHOCTH.

HanI/IOTI/I'leCKOI‘O BOCIIMTAHHUA:

c(OPMHPOBAHHOCT POCCUHCKOM TIpakJaHCKOH MJIEHTUYHOCTH, MATPUOTHU3MA,
YBa)XKCHHsI K CBOEMY HAapOly, 4YyBCTBAa OTBETCTBEHHOCTH niepe]l PoauHoii, roproctu
3a CBOM Kpail, CBOI0O PonnHy, CBOM SI3BIK M KYJIBTYpPY, IIPOLIOE M HACTOSLIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHHE K TIOCYJapCTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY U
IPUPOJHOMY HACJIEIWI0, TMaMsITHHKaM, OOEBbIM TOJABUTaM M  TPYAOBBIM
JOCTHXKEHHUSAM HapoJa, TpagulusMm HaponoB Poccunm; noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

uaeiHas yOexAE€HHOCTh, TOTOBHOCTh K ciyXeHHi0o OTedecTBy M €ro 3aliuTe,
OTBETCTBEHHOCTb 3a €r0 CyAb0Yy.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, HOPM STUYHOTO TTOBEICHHUS;
CHOCOOHOCTD OICHUBATh CUTyallUIO W TPHUHUMATh OCO3HAHHBIC PCHICHUA,
OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 HEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIYyIIETo;
OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJMTENSIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEeMEWHOM JKU3HU B COOTBETCTBHUM  C
TpaauuusiMA HapoJoB Poccum.

ICTEeTUYECKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOYAsi 3CTETUKY HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, IPUCYILETro (PU3NIECKON HayKe.

TpyxoBoro BoCnIMTAHUS:



— HWHTepeC K Pa3NU4HbIM cepam MpohecCHOHATBEHON eI TENbHOCTH, B TOM YHCIE K
NEeSTENIbHOCTH  (PUIIOJIOTOB,  JKYpPHAIMCTOB, MHUCATENENH; YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyaymiei mpodecciu ¥ pealu30BBIBATH COOCTBCHHBIE
YKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHMUI0 U caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEH )KU3HMU.

IKOJOrH4eCKOro0 BOCIIUTAHUA:

— ¢(hOpPMUPOBAHHOCTH IKOJIOTMUYECKON KYIbTYphI, IOHUMAHUE BIUSHUS COIIMAIBHO-
HPKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHOW Cpenpbl,
OCO3HaHUeE TN100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPodIeM;

— IUIAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUA LEeJIeH YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA;

— pacHIMpEeHUE OMbITA AeSTeIbHOCTH SKOJIOTHYEeCKON HaNpaBIeHHOCTH.

LleHHOCTH HAYYHOT'0 MO3HAHMS:

— ¢(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU M OOLIECTBEHHOMN MPaKTUKHU, OCHOBAHHOI'O HA TMAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

— COBEpILEHCTBOBAHUE SI3bIKOBOM U UYMTATEIbCKOM KYJIbTYpPhl KaK CpeAcTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

— OCO3HaHHE EHHOCTH HAYYHOH JNesITeTbHOCTH, TOTOBHOCTD OCYIIECTBISTH Y4€OHO-
UCCJIEIOBATEIbCKYIO U IPOEKTHYIO JI€ATEIbHOCTD.

B mporuecce nocTukeHUs JTMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOrPaMMBI CPEIHErO
obmero o6OpazoBaHus 10 (U3UKE Y OOYYaIOMIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
MHTEIJIEKT, MpeArnoaraimui chopMUpOBaAHHOCTD:

— CaMOCO3HAHMsI, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMAaTh CBOE IMOIMOHAIBHOE
COCTOSTHUE, BU/IETh HAIMIPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHATBHOMN chepsl,
OBITH YBEpEHHBIM B ce0€;

— CcaMOperyjupoBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTHPOBAThCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAlMM, BKJIKOYAIOLIEH CTPEMJIEHHE K JIOCTHXKCHHUIO LA M
yCIIeXy, ONTHMH3M, WHUIMATHUBHOCTb, YMEHHE IEHCTBOBATH, MCXOMAsS U3 CBOMX
BO3MOXKHOCTEI;

— DJMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE
JIpYTUX, YYUTBIBaTh €ro TpU OCYIIECTBIECHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

— COIIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTpauBaTh OTHOILLIEHUS C
JPYTUMHU JIFOAbMHU, 3a00TUThCS, TPOSIBIIATH HHTEPEC U pa3peIiaTh KOH(PIUKTHI.

3.2 METANPEIMETHBIE PE3YJIbTATHI

OBiaieHHe YHHBEPCAJIbHBIMH MO3HABATEIbHBIMH JAeHCTBUAMH
Ba3oBble JJoruyeckne aelicTBUS:

— CaMOCTOATEIHHO (OPMYIHUPOBATH U AKTYaIH3UPOBATH MPOOIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBI TPHU3HAK WJIM OCHOBaHWE IS CpPaBHEHWUS,
knaccupukanmum u 00OOIIEHUS SI3BIKOBBIX €IWHMI], S3bIKOBBIX SBJICHUH U
MPOIIECCOB, TEKCTOB PA3IMYHBIX (PYHKIIMOHAIBHBIX PA3HOBHIHOCTEW S3bIKA,
(G YHKIIMOHATBLHO- CMBICJIOBBIX THUIIOB, )KAHPOB;

— OompeneisaTh UeNM JeATEeIbHOCTH, 3aJaBaTh NapaMeTpbl M KPUTEPUH HUX
JIOCTHIKCHMUS,

— BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEUUS SI3BIKOBBIX SIBJICHHWM, TAHHBIX B



HAOJIIOICHNUY;

pa3pabaTeiBaTh IUIAH pEIICHUs MPOOJIeMBI ¢ YYETOM aHaJIM3a HWMEIOIIHXCS
MaTepUaIbHBIX H HEMaTEPUATBLHBIX PECYpPCOB;

BHOCHTh KOPPCKTHUBBI B JICATEIbHOCTb, OLICHMBATh PHUCKH U COOTBETCTBHUE
PE3yJIbTATOB LEJISIM;

KOOPJMHHUPOBATh U BBHIMONHITH PabOTy B YCIOBHSX pPEaTbHOIO, BUPTYAILHOTO
U KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS, B TOM YHUCIIC PU BBHITIOJTHEHUH IPOSKTOB
10 PYCCKOMY SI3BIKY;

pa3BUBAaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH IKU3HEHHBIX MPOOJIeM C
y4€TOM COOCTBEHHOTO PEUEBOTO M YUTATEIHCKOTO OIBITA.

Ba3oBble ucciaenoBaresLcKkue AeiicTBHA:

BJIQJICTh HAaBBIKAMU Y4€OHO-HCCIICIOBATEIBCKOW M TPOCKTHOU NIEATEIHHOCTH, B
TOM YHCJIE B KOHTEKCTE U3ydeHHUs yueOHOro npeameTa «Dusnkay, CiocoOHOCTHIO
¥ TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TOWCKY METOJOB PEIICHUS MPAKTHYCCKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BJIQ/IETh Pa3HBIMU BHJIAMH JIEATEIBHOCTH MO TOJTYYCHHUIO HOBOTO 3HAHHS, B TOM
YHCIIe 110 PYCCKOMY SI3BIKY; €r0 HHTEPIPETaIluu, IPeoOpa30BaHUIO U MPUMEHEHHIO
B PA3JIMYHBIX YICOHBIX CHTYaIlMsX, B TOM 4YHUCJIC MPU CO3IAAHHH YYCOHBIX U
COITMAIBHBIX TTPOCKTOB;

dbopMHUpOBAaTh HAYYHBIM TUI MBIIUICHHS, BJIQJ€Th HAyYHOH, B TOM 4YHUCIE
JMHTBUCTUYECKOM, TEPMUHOJIOTHEH, OOIIEHAYYHBIMH KIIFOUEBBIMHU MOHSATUSMU U
METOJIaMH;

CTaBUTh u (opmynupoBarb COOCTBEHHbIE 3aJaud B 00pa3oBaTelbHOI
JESTEIIbHOCTH U Pa3HOOOPa3HbBIX KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH M aKTYaJIM3UPOBATh 33/1a4y, BBIJIBUTATh TUIIOTE3Y, 33]1aBATh MapaMeTpPhl
U KpuTepuu €€ pEelIeHHs, HaXOJUTh apryMEHTHl Uil JI0Ka3aTeIbCTBA CBOUX
YTBEPKICHHUI;

aHAJIM3UPOBATH TMOJIYYCHHBIC B XOJI€ PELICHUS 3a/lauyd Pe3yJbTaThl, KPUTHUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, PUOOPETEHHOMY OTIBITY;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

YMETh TEPEHOCUTHh 3HAHUA B MPAKTUYECKYI0 O0O0JacTh KHU3IHEACSITETHbHOCTH,
OCBOEHHBIE CPEJCTBA M CIOCOOBI JEUCTBUS — B MPO(ECCHOHATBHYIO CPEdY;
BBIJIBUTATh HOBBIE WJIEW, OPUTMHAIBHBIE TTOAXO/bI, MpeiaraTh albTepHATHBHBIC
CHOCOOBI pelIeHns IpoodIeMm.

Pabora ¢ nndopmaumeii:

BJIaJIETh HAaBBIKAMU IOJIy4YeHHUs] HH(POpPMALIUY, B TOM YHCIE JUHTBUCTUYECKOH, U3
UCTOYHUKOB pa3HbIX THUIIOB, CAaMOCTOSITE€IbHO OCYILECTBIISATh IMOWCK, aHAIU3,
CHCTEMATH3alMI0O W HMHTEPIIPETAN0 HH()OpMAIMK Pa3InYHBIX BUAOB U (HopMm
IpEeCTaBICHHUS;

CO3/1aBaTh TEKCTHI B pa3jIMUHBIX (opMmarax ¢ yd€ToM HazHA4YeHUs WHPOPMALIUU U
e€ IeIeBOM ayIuTOpUM, BbIOMpas ONTUMAIbHYIO (OpMY MpencTaBiICHUS U
BU3yalIU3aluy (pe3eHTanus, Taduma, cXxemMa u JIpyrue);

OLICHUBAaTh JJOCTOBEPHOCTb, JIETUTUMHOCTb HH(pOpMaluu, €€ COOTBETCTBUE
MIPaBOBBIM ¥ MOPAIBHO-ITHYECKUM HOPMaM;

UCIIOJIb30BaTh CpeiCcTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUN
IpU PElIeHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3aIllMOHHBIX 33Jad C
coOmoieHneM TpeOOBaHUN DPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI,
pecypcocOepeXeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;

BJIAJETh HABBIKAMU 3aIMTHl JUYHOW HHPOpPMALUHM, COOJM0OIaTh TPeOOBAHMS



UH(POPMALIMOHHOI 0€30MacHOCTH.

OBi1ajieHHe YHHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMH
Oomenmne:

OCYIIECTBIISITh KOMMYHHUKAIIMIO BO BCeX cepax KU3HU;

MOJIb30BAThCSl HEBEpOATbHBIMU CPEACTBAMH OOILICHHS, MOHMMATh 3HAYCHHE
COLMAIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyallMid U
CMSryaTh KOHQIHUKTHL;

BIAJCTh  pa3IMYHBIMH  crmoco0amMu  OOUIEHHS W B3aUMOJCHCTBUS,
apryMEeHTUPOBAHHO BECTH JIUAJIOT;

Pa3BEPHYTO, JIOTUYHO M KOPPEKTHO C TOUKU 3PEHUSI KYJIbTYphl PEUH U3JIaraTh CBOE
MHEHHUE, CTPOUTH BBICKA3bIBAHUE.

CoBMecTHan HEATECJIBbHOCTD:

IIOHMMATh M HCIIOJIB30BATh IPEUMYIIECTBA KOMAHIAHOM W WHAWBUAYAJIBHON
paboTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX I€UCTBUI C YUYETOM OOILIMX HHTEPECOB
Y BO3MOYKHOCTEH Ka)KJ0r'0 4J€HAa KOJUIEKTUBA;

IPUHUMATh  LIEJIU COBMECTHOM JEATEIIBHOCTH, OpraHHU30BBIBATh U
KOOPJIMHHUPOBATh JEUCTBUS 10 MX JOCTH)KCHMIO: COCTaBIIATH IUIAH JECUCTBUH,
pacrpenesaTe pojid ¢ y4€TOM MHEHMH YYacTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M BKJIAJa Ka)JI0r0 y4aCTHMKAa KOMaHIbI B
00K pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpejjlaraTb  HOBBIE IIPOEKTHI, OLEHHWBAThb HJIEW C IIO3ULHH HOBU3HBI,
OpPUTMHAJIBHOCTH,  IIPAKTUYECKOW  3HAYUMOCTH;  MPOSBIATH  TBOPYECKHUE
CIOCOOHOCTH U BOOOpakeHue, ObITh MHUIIUATHBHBIM.

OBj1aieHUe YHHBEPCAJbLHBIMH PEryJsiTUBHBIMU J1€CTBUAMH
Camoopranu3amnus:

CaMOCTOATCIIBHO OCYIICCTBJIATL I[MO3HABATCIIBHYIO JACATCIBHOCTL, BBIABJIATH
poOJIeMBbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4u B 00pa30BaTEIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUs] TMPOOIEMbI C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOYTCHHIA;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE TMYHBIX MPEANOUYTCHUN;
JenaTh ~ OCO3HAHHBIM  BBIOOp, yMeTh  apryMEHTHPOBATH ero, OpaTh
OTBETCTBEHHOCTb 32 PE3y/IbTaThl BBIOOPA;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTpPEeMUTHCA K (OPMUPOBAHUIO U MPOSBICHUIO IIHUPOKON SPYAWIIMH B Pa3HBIX
00JacTsX 3HAHUS; MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYIbTYPHBIN
YPOBEHb.

CaMOKOHTpPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HABBIKAMH IO3HABATENbHOU pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUM W MBICIIMTEIBHBIX  IIPOLIECCOB, MX OCHOBAaHUW W PE3YyJIbTaTOB;
UCIIONIb30BaTh MpPHUEMBI pediekcuu JUisi OLUEHKH CUTYyallud, BbIOOpAa BEPHOTO
peLIcHus;

YMETh OLICHMBaTh PUCKM W CBOEBPEMEHHO MPHUHMMATh pEIICHHE M0 HX
CHUKEHUIO.

IpunsiTue ceds U APyrux:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX JIOJEH INpPHU aHAIU3€ pe3yJbTaToOB



JesATEIbHOCTH;
— MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIHOKY;
— pa3BHUBaTh CIIOCOOHOCTH BUJIETh MHP C TIO3HUIIMH JPYTOTO YEIOBEKA.

3.3 INPEJMETHBIE PE3YJIBTATBI 10 KJIACC

B nponecce nzyuenus kypca ¢puszuku yriay0oiaéHaoro yposss B 10 kiacce yueHUK HAYUUTCS:

— TIOHMMAaTh pPOJb (U3UKK B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, 3KOJIOTUYECCKOM,
COLIMATILHOM M ATHUYECKOH chepax AedaTeIbHOCTH YeJIOBEKa; poJib U MECTO (PM3UKH B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; 3HAYCHHE OIMCATEIBHOHN, CHCTEeMATU3UPYIOMICH, OOBSICHUTEIHHONU U
MPOrHOCTUYECKOW (YHKIUN (QU3NYECKOW TEOPUM — MEXaHUKH, MOJEKYISIpHOW (U3UKH U
TEPMOJIMHAMHKH; POJIb (PU3NYECKON TeopuHu B (OPMHUPOBAHUU MPEACTABICHUN O (pu3mueckon
KapTUHE MUPA;

— pasnu4aTh yCIOBUS MPUMEHHUMOCTH MOJIeel (pU3NIeCKHX Te U MPOIECCOB (SBICHMIA):
WHEepLUaJgbHas CUCTeMa OTc4€ra, aOCOJMIOTHO TBEPAOE TENo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBUWKCHHE, CBOOOJHOE TMajieHHWe, aOCONIIOTHO ympyras Jedopmanus,
a0CONIOTHO ympyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJIEIM Trasa, XHIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOI0) Teja, WJACalbHBIA ra3, TOYEUHBbIH 3apsiji, OJHOPOIHOE
3JIEKTPUYECKOE TI0JIE;

— pasnuyaTth yCJIOBHS (TpaHUIbl, 0O0JIACTH) TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOMIHI XapakTep (hyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTh MCIOIb30BAHUS
YACTHBIX 3aKOHOB;

— aHAJIM3UPOBATH U OOBSICHIATh MEXaHUYECKHUE MTPOLIECCHI U SIBIICHUS, UCIIOJIb3YSl OCHOBHBIE
MOJIOKEHUST U 3aKOHbI MEXAHUKU (OTHOCUTEIHHOCTh MEXAHUYECKOTO JBIKEHHUS, (POPMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOTO JABIDKEHHUSA, NpeoOpazoBaHusi [ammies s CKOpOCTH U
nepeMenieHus, 3aKkoHbl HpI0TOHA, MPUHIKI OTHOCUTENBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3a-KOHBl COXPAaHEHUS! MMITYJIbCa U MEXaHUYECKOW IHEpPIrHH, CBS3b PabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON DSHEpPruu, YCJIOBHS pPaBHOBECHS TBEPAOrO Teja); IPU ITOM
WCIIOJIb30BaTh MAaTE€MATUYECKOE BbIPA)KEHUE 3aKOHOB, YKa3blBaThb YCIOBUS MPUMEHHUMOCTH
bu3NYecCKuX 3aKOHOB: MpeoOpazoBaHuil ['amuiesi, BTOPOTO U TPEThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHUsI UMITYJIbCa 1 MEXaHMUECKOU SHEPIHH, 3aKOHA BCEMUPHOTO TATOTECHHS;

— aHAJIM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHl U SBJICHUS, HCIOJIb3yS OCHOBHBIE
nonoxkeHuss MKT u 3akoHbl MOJEKynsipHOW (U3UKH M TEPMOJWHAMUKU (CBS3b JIaBICHUS
WJICATIbHOTO ra3a CoO CPEIHEN KMHETHYECKOW AHEPrueH TEIJIOBOIO JBHXKEHUS W KOHIIEHTpauuen
€ro MOJIEKYJI, CBSA3b TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKON SHEpruer TEeImioBOro
JBUKEHHSI €ro YacTHIl, CBSI3b JABJICHUS WJICANBHOTO ra3a ¢ KOHIIEHTpalell MOJIeKyll W €ro
TeMIiepaTypol, ypaBHenne Menzaeneesa—Kiianeiipona, nepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHUsI PHEPTruU B TEIUIOBBIX IMPOIIECCaX); MPU ITOM HCIOIH30BATh MaTEMaTHYECKOE
BBIDOKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS NPUMEHUMOCTH YypaBHeHUs MeHaeneeBa—
Knaneiipona;

— aHAIM3UPOBATh U OOBSICHATH INEKTPUUECKUE IBIICHUS, UCTIONB3Ys] OCHOBHBIE TIOJIOKEHUS
U 3aKOHBI 3JIEKTPOAMHAMUKHU (3aKOH COXpAHEHMs 3JIEKTPHUUEcKoro 3apsaa, 3akoH KysoHa,
MOTEHIUAIBHOCTh 3JEKTPOCTATUUECKOTO MOJISI, TPUHIUI CYNEPIO3ULIUN IEKTPUUECKUX TOJIEH,
MIPU 3TOM yKa3bIBas YCJIOBHsI MPUMEHUMOCTH 3akoHa KynoHa; a Takke MpakTHUUEeCKH Ba)KHBIC
COOTHOUIEHUS: 3aKOHbI OMa Il y4acTKa LENHu U JJI 3aMKHYTOM 3JIEKTPUYECKOM LIeNH, 3aKOH
Jxoyns—IJlenna, npasuna Kupxroda, 3akorst Dapaes 115 2JIEKTPOIN3a);

— OMUCHIBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, HCIOIb3Ys BENU-YMHBI: MIEpeMEIIeHHE,
CKOPOCTb, YCKOPEHHME, HMITYJbC Tela M CHUCTEMBbl Te€J, CHJIa, MOMEHT CHWJbl, JaBJICHUE,
MOTEHIIMANbHAS DHEPrus, KHHETUYEeCKash JHEprusi, MeXaHWdecKas OHHeprusi, padoTa CHIIbI;
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJla TSXKECTH, CUila YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJIEHCTBH Tena ¢ 3eMi€il BOIM3H e€ TOBEPXHOCTH, SJHEPTUS YIIPYyTro nedopManun
NPYXHUHBI; KOJIMYECTBO TEIJIOTHI, aOCOJIOTHAsI TeMmIlepaTypa Teja, paboTa B TEpMOJMHAMUKE,



BHYTPEHHSSI SHEPTHUS UACATLHOTO OJJHOATOMHOTO ra3a, padoTa HIeaIbHOTO ra3a, OTHOCHTEIbHA
BI&XHOCTh Bo3ayxa, KIIJI waeanbHOro TEMIOBOTO JABUTATENS; JJIEKTPUUYECKOE TIOJIE,
HaMpPSKEHHOCTh  AJIEKTPUUYECKOTO TMOJs, HANPsHKEHHOCTh TMOJS TOYEHHOro 3apsjaa WId
3apsOKEHHOTO IIapa B BaKyyMe W B JIMDJICKTPUKE, MMOTEHIIMAT DJIEKTPOCTATHYECKOTO TOJIs,
Pa3HOCTh TMOTEHIIMAJIOB, JJIEKTPOJBMIKYILAS CUJIA, CUJIA TOKA, HAIpPsHKEHHE, MOIIHOCTh TOKa,
JJIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJEHCAaTopa, COMPOTUBIEHHWE ydYacTKa Ienu ¢
MOCJIEIOBATEIbHBIM U MapaJICIbHBIM COSMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO OIS
KOHJICHCATOPA;

— OOBSCHATh OCOOCHHOCTH MPOTEKAHUS (PU3NUYECKUX SIBJICHUN: MEXaHUYECKOE JABUKCHHUE,
TEIJIOBOE JBIDKEHHWE YAaCTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBIIKCHHUE,
muddy3us, uUcCHapeHue, KUMEHWE W KOHJACHCAIWs, IUIABIICHUE W  KPHUCTaUIA3AINs,
HaIPaBJIECHHOCTh TEIIONEpPEeaur, JJICKTPHU3allUs TeJl, SKBUIIOTEHIIMAIBLHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOAHUKA;

— TPOBOJUThH UCCIICIOBAHHE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIMYHMHBI OT JIPYrOMl C
WCIIOJIb30BAaHUEM TPSMBIX W3MEPEHHUH: MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PHKCHUPOBATH
pe3ynbTaThl TMOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUJIE TPahUKOB C Yy4IETOM
a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHH, JIeJIaTh BRIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMS;

— TPOBOJUTHL KOCBEHHBIC H3MEpPEHUsS (PU3MUYECKHX BEIMYMH, TPH 3TOM BBIOHMPATh
ONTUMAIBHBIM METOJl U3MEPEHHS, OICHHUBATh a0COJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH
MPSMBIX U KOCBEHHBIX U3MEPCHHUIA;

— MPOBOJUTH OIBITHI IO TPOBEPKE MPEITIOKEHHON TUIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
co0upaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAIU3UPOBATh MOMyYEHHBIE PE3yJIbTaThl U JENIaTh
BBIBOJ O CTaTyC€ MPEUI0KEHHON THIIOTE3HI;

— cobuno1aTh MpaBwiia 0€30MacHOro TpyZAa MpU MPOBEIECHUU HUCCIECTOBAHUM B paMKax
y4eOHOr0  SKCIEPUMEHTAa, TMpaKTUKyMa M  y4eOHO-HCCIIEIOBATEIbCKOM H  MPOEKTHOM
JESTENIbHOCTH C UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U 1a00OpaTOPHOTo 000PYAOBAHNUS;

— pemiaTh pacy€THBIC 3a/1a4U C SIBHO 33/IaHHOM W HESIBHO 33JJaHHON (PU3UUECKON MOJIEIIBIO:
HAa OCHOBAaHWHU aHajHM3a yCIOBUS OOOCHOBBIBATH BBHIOOP (DHM3MUECKON MOJAETH, OTBEYalolIei
TpeOOBaHUSIM 3a7a4yd, MNPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
buznYeCKuX TeOpuil IpU UCTIOTH30BAHUU MaTEeMaTHIECKUX METOJIOB PEIICHHs 3a/1a4, IPOBOIUTH
pacy€Thl HA OCHOBAaHUHU UMEIOIIUXCS JTAHHBIX, aHAIM3UPOBATh pe3yibTaThI i
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

— pemiaTh Ka4yeCTBEHHBIE 3a7a4u, TpeOyIolne MpUMEHEHUSI 3HaHUM U3 Pa3HbBIX Pa3JiesioB
IIKOJILHOTO Kypca (U3UKH, a TakKe WHTETpallli 3HaHUN W3 JAPYTUX MPEeIMETOB €CTECTBEHHO-
HAy4YHOT'O IMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PACCYXKICHHI C OMOpON Ha M3YyUYCHHbBIS
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

— HCTOJB30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHIIMIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

— TPUBOAUTH MIPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— QHAJIM3UPOBATH U OLIEHUBATH MTOCJIE/ICTBUSI OBITOBOM U MMPOU3BOICTBEHHOM JEATEITLHOCTH
YeNoBeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMH, C TMO3UINI IKOIOTHYECKONW 0€30MacHOCTH,
MIPEACTABICHUN O paIllMOHAIBHOM MPHUPOIOINOIH30BAaHUM, a TAKXKE Pa3syMHOM HCIOJIb30BAHUHU
TOCTHIKEHUI HayKU U TEXHOJOTHH /ISl JalbHEHIIIero pa3BUTHS YeIIOBEUECKOro 00IIeCcTBa;

— MPUMEHATH Pa3IUIHBIC CIIOCOOBI paboTHI ¢ MH(pOpMaIel GU3NIECKOTO CONECPKAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTUN: TMPH 3TOM HUCIOIB30BaTh
COBpeMEHHBbIC WH()OPMAIMOHHBIE  TEXHOJOTUU JUJIA  TIOWCKA, nepepadboTKu u
OpenbsBICHUS y4eOHOW U HAay4HO-TIONMYISAPHOW HWHQPOpPMAIMK, CTPYKTYPHUPOBAHUS U
WHTEpIpeTalui  HMHPOPMAIUKM, TOJYYCHHOM W3 pa3IMYHBIX HWCTOYHUKOB; KPUTHYECKHU
AHATM3UPOBATh MONYYaeMyl0 WH(GOPMAIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAaHUH, TaK ¥ HA OCHOBE aHaJIM3a HCTOYHUKA WH(POpMAIINH;

— TMpOSBIATH OpPraHU3allMOHHBbIE W TIO3HABATEIbHBIE YMEHUSI CAMOCTOSITEIBLHOTO



npuoOpeTeHus HOBBIX 3HAaHMW B  TIPOLIECCE  BBINOJHEHUS NPOCKTHBIX M y4eOHO-
HCCIIEI0BATEIbCKUX paboT; paboTaTh B IPYIIE C HCIOTHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYMIIbl, PAMOHATIBHO PACIpPENeNiTh AEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyalMsIX, aJeKBaTHO OICHMBATh BKJIAJ KaKJAOTO W3 YYaCTHHUKOB TPYIIBl B PpEIICHHE
paccMaTpuBaeMoid MPOOIIEMEI;

— TPOSBIATH MOTHBALMIO K Oyaymed npodecCHOHAIBHON —JEATENBHOCTH 10
CHEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO POPHIIs

3.4 11 KUIIACC

B nporniecce nzyuenus kypca Gpu3uku yriayOsi€HHOro ypoBHs B 11 Kitacce yueHUK HayqUTCS:

— MOHUMATh POJib GU3UKU B 3KOHOMUYECKOH, TEXHOJIOIMUECKON, COLIMANTBHOM M 3THYECKOI
cdepax aesTeTbHOCTH YeNIOBEeKa; POJb U MECTO (PM3UKU B COBPEMEHHON HAYYHOW KapTHHE MHUPA;
POJIb ACTPOHOMUU B IIPAKTUYECKOH JAEATEIbHOCTH YeJIOBEKA U JaJIbHEHIIIEM HayYHO-TEXHUUYECKOM
pa3BUTUHM;  3HAYECHHE  OIIMCATEIBHOM, CUCTEMATU3HUPYIOLIEH, OOBSICHUTENIBHOW |
IPOTHOCTUYECKON (PYHKUMH (PU3HUECKONW TEOPUM — 3IEKTPOJUHAMUKH, CHELMAIbHON TEeOopUu
OTHOCHUTEJIbHOCTH, KBaHTOBOW (M3MKH; pOib (u3ndeckod Teopun B (OPMHPOBAHUU
npecTaBiIeHuit 0 GU3NYECKON KapTUHE MUpPa, MECTO (PM3UUECKOM KapTHUHBI MUpa B 00LLIEM Ay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE;

— pa3nuyaTth yCIOBUS MPUMEHUMOCTH MOENeH (GU3NYECKUX Tell U MPOLECCOB (SBICHUH):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IOJIsl, FapMOHHMYECKHE KojeOaHMs,
MaTeMaTHYECKUH MAasTHUK, WACAIbHBIM TPYXHUHHBIA MasSTHUK, TapMOHHUYECKHE BOJIHBI,
usieabHbIN KoJ1eOaTesIbHbIA KOHTYP, TOHKAs JIMH3a; MOJEJIe aToMa, aTOMHOT0 s/jpa U KBAaHTOBOU
MO/IEIIN CBETA;

— pa3nuuarh YCIOBHUS (TpaHUIlbl, OOJIACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

— aHaJM3UPOBATh M OOBSACHATH DIIEKTPOMATHUTHBIE MPOIECCHl M SBICHUS, HCIOIb3YS
OCHOBHBIC TOJIOKEHUSI M 3aKOHBI 3JIEKTPOJANHAMMUKHM U CIEIUAIbHON TEOPUU OTHOCHUTEIILHOCTH
(3aKOH  COXpaHEHWs DJIEKTPUYECKOro 3apsina, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOM HMHAYKIMH, npaBwio JleHma, cBs3p OJIC caMOMHIYKIMM B DJIEMEHTE
AIIEKTPUUYECKON MU CO CKOPOCTHIO M3MEHEHHS CHIIBI TOKA; TOCTYJATHI CIIEHUAIBHOW TEOpUHU
OTHOCUTENIbHOCTH DHUHINTEHHA);

— aHaJM3UPOBATh M OOBSICHATH KBAHTOBBIC TPOILIECCHI U SIBICHUS, UCTIONB3YS MOJIOKEHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHIITEHHA U1 GoToaddekra, mepBblii U BTOPOH MOCTYIAThI
bopa, mnpuHunun cooTHOmEHUs HeomnpeaenéHHocTed ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YMCEN M SHEPruHM B SACPHBIX PEaKIUAX, 3aKOH PaJMOAKTHBHOTO
pacriana);

— OIUCHIBaTh (pU3MUYECKHE MPOIECCH U SBJICHUS, HUCIIOIb3Ys BETMUMHBI: HAPSHKEHHOCTD
AIIEKTPUUYECKOTO TIOJISA, MOTEHIHAN JJIEKTPOCTATHYECKOTO IO, Pa3sHOCTh MOTEHIMAJIOB,
AIIEKTPOABIDKYIIAsT CUJIa, WHAYKIMS MAarHUTHOIO TOJsl, MarHUTHBIM TMOTOK, cuia Awmrmepa,
WHIYKTHBHOCTD, JJIEKTPOJBIDKYIIAS CHJIA CAMOMHAYKIMHM, OJHEPrus MarHUTHOTO IIOJIS
IPOBOJHHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUs, SHEPTUsl MOKOSI CBOOOHOM
YaCTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi spa, SHEPTHS CBI3H S1pa;

— OOBACHATH OCOOEHHOCTH TPOTEKAHUS (U3UYECKUX SIBJICHUNA: 3JEKTPOMArHUTHAas
WHIYKIS, CAMOMHIIYKIIHMS, PE30HAHC, HHTePPEPEHIHs BOJH, AU(paKIHs, AUCTIEPCHs], TTOTHOE
BHYTpEHHEE oTpakeHue, (poTtoanekrpuueckuil a3pdext (potoaddekr), anbdpa- u 6era-pacmasl
saep, raMMa-u3IIydeHue saep; Gu3ndecKue MPUHINITBI CIIEKTPATFHOTO aHAIN3a M paOdOTHI Jla3epa;

— OIpeNeNsITh HaNpaBlIeHWE MHIYKIUH MAarHUTHOTO TOJI MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

— CTpPOUTh H300paKEHHE, CO3/1aBaeMOE€ IUIOCKUM 3€pKajloM, TOHKOM JIMH30H, H
PaCCUHTHIBATH €T0 XapaKTEPUCTUKH;

— TMPHUMEHATh OCHOBOIIOJIAralOINe ACTPOHOMHUYECKUE TOHATHS, TEOPUH M 3aKOHBI JIJIS



aHanmu3a U OOBSCHEHHS (PU3MUECKUX IMPOLECCOB, MPOMCXOIAIMIMX B 3BE3/AX, B 3BE3IHBIX
cucTeMax, B MEXKTaJaKTHUECKON cpelie; IBI)KEHUSI HEOECHBIX TeJl, 3BOIIOLMHU 3BE3]] U BeenenHol;

— TPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DM3MYECKHX BEIUYMH C HUCIIOJIb30BaHUEM
OpSAMBIX U3MEPEHUI: NpH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (DMKCHPOBATh PpE3yJbTaThl
MOJyYCHHOW 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHUJE IpaUKOB C y4€TOM aOCONIIOTHBIX
HOTPEIIHOCTEN U3MEPEHH, AeaTh BEIBObI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

— TMpPOBOJUTH KOCBEHHBIC H3MEpeHHs (PU3MUECKUX BEIMYHMH, IPH 3TOM BBIOMpAThH
ONTUMAJIbHBIA METOJ W3MEPEHHUs, OLEHHBATh AOCOJIIOTHBIE M OTHOCUTEIbHBIE MOIPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

— IPOBOJUTH OIBITHI 110 IPOBEPKE NMPEATOKEHHON rMIOTE3bl: INIAHUPOBATH HIKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3YyJIbTaThl U JENaTh
BBIBOJ] O CTaTyCe MPEII0KEHHOMN rMIOTe3bl;

— OIIMCBIBATH METO/IbI ITOJIY4E€HUsI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUI;

— coOmoaTh mpaBuiia GE30I1aCHOTO TpyJa IpPU IPOBEAECHUU MCCIEIOBAHUN B PaMKax
y4eOHOTO  OSKCIIEPUMEHTa, NPAKTUKyMa U  Y4eOHO-MCCIIEOBATENBCKOM W  MPOEKTHOM
JeSITEbHOCTH € MCII0JIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U Ja00paTOPHOI0 000PYA0BaHMS,

— pelaTh pacu€THBIE 3a/1a4M C SIBHO 33JaHHOW U HESABHO 33JaHHON (PM3UYECKON MOJIENBIO:
Ha OCHOBAaHMM aHAJM3a YCJIOBHUS BBIOMpaTh (U3MUECKHE MOJEIH, OTBEHaroliue TpeOOBaHUSAM
3a[a4i, TPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOCTYJIATHl (PU3HYECKUX TEOPHUN TIPU
UCIOJIb30BAaHUM MAaTEMAaTUUYECKUX METOJIOB PEIIeHHUs 3a/1a4, IPOBOJUTH PAacu&Thl HA OCHOBAHUU
MMEIOLINXCS TaHHbIX, aHATU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IbI PELIEHUS C YUETOM
HOJIy4EHHBIX Pe3yJIbTaTOB;

— pelaTh KaueCTBEHHBIE 3aJ1aul, TPeOyolne NPUMEHEHUS 3HAaHUHM U3 Pa3HbIX pa3/esioB
HIKOJBHOIO Kypca (PM3MKH, a TAaKKe MHTErpaluy 3HAHUW W3 JPYTHX MPEeIMETOB €CTECTBEHHO-
HAy4yHOTO LMKJIA: BbICTpauBaTh JIOTUYECKYIO LIENOUYKY PacCyKJICHHUI ¢ Omopoil Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

— HCIOJIb30BAaTh TEOPETUYECKNE 3HAHUS JIJIs1 OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOHUCTB M TEXHOJOTHYECKUX MPOLIECCOB;

— MPHUBOJUTH NMPUMEPHI BKIIa/Ia POCCHICKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

— aHAJIM3UPOBATh U OLIEHUBATH MTOCJIEICTBUS OBITOBON U MPOU3BOACTBEHHOM JAESTEIbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKMMHM IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKol 0e30MacHOCTH,
NPEJICTAaBICHUA O pAlMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUI HAayKHU U TEXHOJIOTHH AJIs NalbHENIIEro pa3BUTHS YE€JI0BEYECKOro 00IIeCTBa;

— IPUMEHATH Pa3InyHble CIOCOOBI pabOThl ¢ MH(pOpMaLuel PU3NIECKOrO COAEPHKAHUS C
UCITOJIb30BAHUEM COBPEMEHHBIX HH-(OPMALMOHHBIX TEXHOJOTHM: MHpU 3TOM HCHOJIB30BAThH
COBpEMEHHbIE UH(POPMAI[MOHHbIE  TEXHOJIOTUM [UIsl  TIOUCKA, nepepaboTKu u
OpeabsBlIeHUsT Y4eOHOM U HAy4HO-NIOMYJISAPHOM HWHQPOpPMALUHU, CTPYKTYpUPOBaHUA U
UHTEpIpeTalul  MHPOpMAIMU, MOJYYEHHOW U3 Ppa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHaAJTM3UPOBaATh IMOJy4aeMyl0 HH(OpPMAIMIO U OLEHHBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOLINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHAJIW3a UCTOYHUKA HH(OpMALINH;

— TIpOABIIAATH OPTraHMU3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHHMS CaMOCTOSTEIBHOIO
NpUOOpEeTEeHUs HOBBIX 3HAHUM B  MpPOLIECCE BBIMOJIHEHHUS TMPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX paboT; paboTaTh B TPYIIE C UCIIOJHEHUEM Pa3IMYHbIX COIMATIbHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYMIbl, PAallMOHAIBHO PaCHpENeNsTh NeATENIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJE€KBaTHO OLIEHMBATh BKJIAJ KaXJOIO0 M3 YYaCTHUKOB TIpYyNNbl B pELICHHUE
paccMaTpuBaeMoi TPOOJIEMBI,

— TpOSBIATH MOTHBaLMIO K Oyaymeidl mnpodeccuoHaTbHOW —JIEATENBHOCTH 10
CHEIHUAIbHOCTIM (PU3UKO-TEXHUYECKOT0 MPOdUIIS.



4 TEMATHYECKOE INTAHUPOBAHUE

TemaTnueckoe IJIaHUPOBAHUE MPEACTABIEHO IO rojaM oOydeHus, B HEM yKa3aHO
PEKOMEHAYEMOE KOJIMYECTBO YaCOB, OTBOAMMOE HAa U3yYCHHUE TEM, IIOBTOPCHHE U Pa3IMYHOIO
BUJA KOHTPOJIbHbIE PAaOOTHI.

[Topsnok u3ydeHus TeM B Ipelenax OAHOIO Kiacca MOXKET BapbUPOBATHCS.

OcCHOBHBIE BU/IbI AEATEIBHOCTH 00YYAIOLIMXCS IEPEUNCICHBI IPH U3YUYEHUH KaXKA0H TeMBbl
U HampaBJICHbI HA JOCTHXEHHUE TUIAHUPYEMBIX PE3YJIbTaTOB O0yUCHHS.

4.1 10 KJIACC

Oo6wee kommuecTBO — 170 gacos.

TemaTuueckue OcHOBHOE cojep:KaHue OcHOBHbBIE BH/IbI
0JIOKH, TEMBI AeATeTbHOCTH
o0yuaruuxcst

PA3JIEJT 1. HAYUHBI METOJI TIO3HAHMS ITPUPOJIBI (6 u)

Hayunbsiii  meron ®duzuka — (QyHAaMeHTalnbHAs | Y4YacTHE B JUCKYCCHUHM O POIU

[IO3HAHHUS Hayka o npupoae. Hayunsiii | ¢pusnueckoit TEOpUHU B

pupoasl (6 1) METOJT TO3HAaHUS U METOAbl | (GOPMHUPOBAHHUH IMPEICTABICHUIA
WCCJICTIOBAHMUS busznyeckux | 0 QU3NYECKO KapTUHE MHpa,
SIBJICHUM. MecTe (U3NYECKOH KapTHHBI
DKCepuMeHT W Teopus B | MHpa B obmem  pany
npolecce Mo3HaHMs  mpupojsr | COBPEMCHHBIX €CTECTBEHHO-
Ha6monenue u sxcrnepument B | HAYIHBIX  HPEACTABICHIN O
¢usuke. CrocoObl wm3Mepenms | NPHPOAC. Cpasnenue
(busmuecKux Bemuupy | A3MEPCHUH bu3ngecKux
(amamoroBsle  u  1udpospie | BEMIHH Tipu nomMomu
M3MEPHUTENBHBIE npuGoper, | AHAIOTOBBIX M LH(POBBIX
KOMIBIOTEPHBIE naruukopple | M3MEPHTCILHBIX npHOOPOB.
CHCTeMBI). TorpemHocTH OcBoenue 01}000603 OL[CHKH
W3MepeRHii busmueckux | NOTPEIIHOCTEN H3MEPEHHIi.
BEJIMYUH (abcomoTHas n | OcBoeHHE OCHOBHBIX MPUEMOB
OTHOCUTEJIbHASA). paboThl c 1 poBoi
MonenupoBanue  Qusndeckux | gabopatopueit Mo (usmKe.
SIBJICHUI u MPOILIECCOB
(MarepuanbHas TOYKA,
abcomroTHO  TBEpPHOE  TeTo,
ujeanbHas KHUIKOCTD,

WACalbHBIM  Ta3,  TOYCYHBIN
3apsan). l'unoreza. duzmveckuit

3aKOH, I'PaHUIIBI ero
IPUMEHUMOCTH. dusnueckas
Teopusl.

Pore wm wmecro ¢usuku B
(GbOpMHUpPOBAaHUH  COBPEMEHHOM
HAay4YHOM  KapTUHBI  MHpa, B
IIPAKTUYECKON JeATEIbHOCTH
JIFOJIEH.

PA3/IEJT 2. MEXAHUKA (35 u)

Kunematuka MexaHnueckoe newxenue. | [IpoBenenue KOCBEHHBIX
(10 1) OTHOCHUTENBEHOCTD U3MEpPEHUI MTHOBEHHOMU
MEXaHUYeCKOT0O JIBOKEHUA. | CKOPOCTH UM YCKOPEHHUsS Tela,




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI

0JI0KH, TeMbI NesiITeIbHOCTH

o0yuaruuxcst
Cucrtema oTcyéra. IPOBECHHE UCCIIEI0BAaHUS
[lpsimasi w  oOpaTtHast 3amadu 3aBUCUMOCTCH MEXKIY
B —— Paiyc-BeKTOD (GM3UUECKUMU BEIMYMHAMH M
MaTepuanpHOi ~ Touku, ero | OUPITOB 1o HPOBCPKE
NpOeKIMH HA OCH crCTempl | NPSAVIOKCHHOM IMIOTEsI NpU
koopuHaT. TPaeKTOpHS. W3YYCHHH PaBHOYCKOPCHHOIO
IPSAMOJIMHERHOTO  JBMIKEHUS,
Ilepememenue, CKOPOCTE | npyykenus Tena, OPOLIEHHOTO
(cpeaHss CKOPOCTh, MTHOBEHHAs TOPH30HTAITBHO, BIDKEHHSA
CKOPOCTb) o YCKOPEHHE | 1eiia o OKPY)KHOCTH  C
MaTepuaabHON TOUKH, MX | nocrosmHOW MO MOy
NPOGKLMH HA OCH CHCTEMBl | cronocThio. Pemtenne
KoOpAuHAT. Cnoxenue pacuyéTHRIX 3agad  C  SABHO
HCPEMCIICHINH M CIIOKCHUC | 3a11anHoli M HEABHO 3aJaHHON
CKOPOCTCH. (busnueckoin MOJIEIIbIO c
PaBHOMEpHOE U | MCIIOJIB30BaHUEM OCHOBHBIX
PaBHOYCKOPEHHOE 3aKOHOB u bopmy

IPAMOJIMHENHOE NBI)KEHUE. | KHHEMATHKU.

3aBHCHMOCT KOOPAHHAT, | Peyjjenpe kauecTBEHHBIX 3a7ad,

CKOPOCTH, YCKOpEHHS U IyTU
MaTepHaaIbHON TOYKHU oT
BpEMEHH W WX  TpaduKu.
CBoboaHoe majgeHue YcKopeHue
CBOOOJIHOTO TajieHus. [{Buxenue
Tesa, OPOIIEHHOIO MOJ YIIoM K
TOPU30HTY. 3aBHUCUMOCTD
KOOpJIMHAT, CKOPOCTH u
YCKOPEHHUSI MaTepUaIbHON TOUKH
OT BPEMEHM U UX TIpapuKH.
Kpusonnneiinoe JBUKCHHUE.
JIBr>xeHHe MaTepuaabHON TOYKH
[0 OKPY)XHOCTH. YTIJOBas H
JIMHENHAsI CKOPOCTb.

[lepuon m yactora oOpalIeHUsI.
[lenTpocTpeMuTenbHOE
(HOpMalbHOE), KacaTellbHOe
(TaHreHIIMAJIbHOE) W IOJHOE
YCKOpEeHHe MaTepualIbHON
TOYKH.

TPEOYIOIINX MIPUMEHEHUS
3HaHWH o KHHEMAaTHUKe.
OObsicHeHue OCHOBHBIX
MPUHIUIIOB JCUCTBUS
TEXHUYECKUX  YCTPOUCTB W

TEXHOJIOTHYECKUX  IPOLIECCOB,
TaKUX KaK: CIUJOMETP,
JIBUKEHHE CHApSJOB, LIEIHBIE,
IecTepeéHYarble W PEMEHHBIE
nepeaadn, CKOPOCTHBIE JIU(THI.
Omnpenenenne yCIIOBUI
MIPUMEHUMOCTHU Mozenen
¢u3NYeCKUX Tell U MPOLECCOB
(stBIEHUIA): MaTtepuanbHas
TOUKa, PaBHOYCKOPEHHOE
JBIDKEHHUE, CBOOOTHOE MajICHHUE.

BrimonHenue yueOHbIX 3a1aHui

HA  aHaIU3  MEXaHWYECKHUX
MIPOLIECCOB (stBIIEHUIA) c
UCTIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUN u 3aKOHOB
KHUHEMATUKHN. OTHOCUTCIIBHOCTH
MEXaHUYCCKOT'O JABMIKCHUA,
bopMyIbI KHMHEMAaTUKH

PaBHOYCKOPEHHOTO JIBMKEHUS,
npeoOpazoBanus [amunes ans
CKOPOCTH W TIEPEMEIIICHHUS.

Ucnons3oBanue IT-Texnonmorui
npu pabote c
JOIOJIHUTEILHBIMI UCTOYHHKA-
MU UHGPOpMAIUKU TIO TeMe, HX
KPUTHYECKHI aHAIU3 U OLIEHKa
JIOCTOBEPHOCTH.




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI

0J10KH, TeMBI AeATeIbHOCTH
o0yuaruuxcst

Junamuxka (10 1) [TepBbiii 3aKOH Hprorona. | IIpoBenenue KOCBEHHBIX

WNuepumanbubie CHUCTEMBbl | U3MEPEHUI

OTCU€Ta. [IpyHnun | paBHOAEHCTBYIOIIEH CHII U

OTHOCHUTEJIbHOCTH anunes. | koaddunmenta TpeHus

Heunepuuansubie CHUCTEMBI | CKOJIbXKECHUS, MIPOBE/ICHHE

oTcuéra (ompenenenue, | UCCIENOBAHUS  3aBHUCHUMOCTEH

npumepsl). Macca Ttena. Cuuia.
[IpuHUMI Cyneprno3uIuu CUI.

Btopoii 3akon HprooToHa s
MaTepuaibHOM TOUYkW. TpeTuit
3aKOH HrroTona JUIS
MaTepHaIbHBIX TOYCK.

3aKOH BCEMHUPHOIO TSATOTEHHUS.
DKBHUBAJIEHTHOCTh
FPAaBUTALIMOHHOW W WHEPTHOH
MAacCBhl.

Cuna TSOKECTH. 3aBHUCHUMOCTD
YCKOpeHUsi CBOOOHOTO MaJieHUS
OT BBICOTBHI HAJ MOBEPXHOCTHIO
IJIAaHETBI M OT TeorpaduyecKoin
mupoThl. [IBrkeHne HeOECHBIX
TeT U WX CIYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena. Bec Tena,
JBUKYIIETOCS C  YCKOPEHHUEM.
Cuna Ttpenus. Cyxoe TpeHHE.
Cuna TpeHMsI CKOJIbKEHUS U CUIIa
TpeHuss mnokod. KoapduumeHnt
Tperust. Cuna CONpPOTUBIICHUS
IIPU JBM)KEHUU Tela B KUAKOCTU
WIM rase, €€ 3aBUCHUMOCTb OT

CKOPOCTH OTHOCUTEIBHOTO
JIBUOKEHUS.
Hasnenue. ['mapocrarndeckoe

nasienue. Cuna Apxumena.

(bU3NYECKUX BEJITUYUH U OIBITOB
[0 IPOBEPKE MNPEII0KEHHON

THIIOTE3bl  TPU  H3YyYCHHH
JIBHKCHUS Opycka o
HAKJIOHHOH TUIOCKOCTH,

JABUXKXCHHS CUCTEMBI CBs3aHHBIX
Ten, nedopMaIuu Tell.

Pemienne pacu€rHbpix 3amad c
SIBHO 3aJaHHOM H©  HESIBHO
3aJJaHHOM buzngeckoit
MOJIENIBI0O C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (opMYyI
KHHEMATHKU U JUHAMHUKHU.

Pemenne xaueCTBEHHBIX 3aaad,

TPEOYIOIINX MIPUMEHEHUS
3HaHUM 10 KHUHEMAaTHKEe U
JTUHAMUKE.

OObsacHenue OCHOBHBIX
MPUHIUIIOB JCUCTBUS
TEXHUYECKUX  YCTPOUCTB W

TCXHOJIOTHYCCKUX  IIPOLECCOB,

TaKUX  Kak:  TOJAUIMITHUKH,
JBU)KEHUE MCKYCCTBEHHBIX
CIIyTHHUKOB.

Omnpenenenue yCIIOBUI
MIPUMEHUMOCTHU Mozenen
bu3nUecKkux Tea M IMPOLECCOB
(s1BIIEHUN): MHEepUUalbHas
cucreMa oTCcuéra,
MaTepHraJbHast TOYKa,
a0COJIIOTHO ynpyras
nedopmarusi.

BrimonHenue yueOHbIX 3a1aHui
Ha  aHaTU3  MEXaHWYECKUX
MIPOIIECCOB (s1BIICHMIN) c
HCIIOJIb30BaHHUEM OCHOBHBIX
MOJIOKEHUN u 3aKOHOB
JTMHAMUKH: TpH 3aKOHA
HrroToHa, HPUHIHI
OTHOCHUTEJIBHOCTH lanunes,
3aKOH BCEMUPHOI'O TATOTEHHUS.
PaGota B rpymmax mpu
00CyXIeHUN BOITPOCOB

MCKIIPCAMETHOT'O XapakTepa




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI
0J10KH, TeMBI AeATeIbHOCTH
o0yuaruuxcst
(manpumep, o TeMe
«JIBUKEHME B IPUPOLEY).
Cratuka TBEpmoro | AbGcomorHo  TBEpmoe  Teno. | [IpoBenenue HCCIIEIOBAHUS
tena (5 v) IToctynarensHoe U | YCIOBHMM paBHOBECHUSI TBEPIOIO
BpauiaTesbHOe JBUKEHHUE | TeJla, UMEIOIIETr0 OCh BPAILEHUS;
TBEPJIOTO TelIa. KOHCTPYHpPOBaHUE
MoOMeHT cHabl OTHOcHTenpHo | KPOHIITCHHOB M pacder  CHil
ocu BpameHus. Ilmeuo cumpr | YHPYTOCTH, . dAsydeHue
CrioXeHue CHJl, PUIOKEHHBIX K | Y CTOMIHBOCTH TBCPAOro Teia,
tBépHoMy Teny. Llentp Tspkectn | AMCIOLICTO IUIOMIAAL OTOPEL.
Tea. Pemienne pacu€THbIX 3amauy C
YcnoBus paBHOBecus Teépporo | JIBHO - 3alaHHOM M HCSBHO
— Veroiiumpoe, | 3AMAHHON buznyeckoi
HeycToiunBoe,  Oespasnuunoe | MOACIRIO € HCIOJB3OBAHNCM
paBHOBECHE. OCHOBHBIX 3aKOHOB H (opMyl
CTaTHKW. Pemienne
KaueCTBEHHBIX 3ajad,
TpeOyrommx MIPUMEHEHUS
3HAHUU o CTaTHKE.
OObsacHenue OCHOBHBIX
MIPUHIIUIIOB JIICUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKHX
KakK: KpOHIITEMH,
CTPOUTEIIBHBIN KpaH,
peméTyarbie KOHCTPYKLIUH.
Onpenenenue yCIIOBUI
MIPUMEHUMOCTHU Mojienen
¢uznueckux Tei: abCONIOTHO
TBEPIOE TEIIO.
BrimonHenue yueOHbIX 3a1aHui
Ha  aHaJu3  MEXaHWYECKUX
MIPOLIECCOB (s1BICHUIN) c
HCIIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUM 1 3aKOHOB CTATHKH:
YCIIOBHUSI PaBHOBECHS TBEPIIOTO
Tena.
3aKOHBI Nmnynsc marepuansHOil Touku, | [IpoBeneHue KOCBEHHBIX
COXpaHEHUs B | CHCTEMBl MaTepUAJbHBIX TOYEK. | U3MEPEHUW HUMITyJIbca Tela,
Mexanuke (10 1) entp Macc CHUCTEMBbl | KHHETHYECKOU "
MaTepualbHBIX TOYEK. Teopema | MOTEHUMAIbHON SHEPruM Tena;
0 JIBIDKCHHUH IIEHTpa Macc. MIPOBE/ICHHE OTIBITOB o
Umnynsc cunbl U u3MeHeHue | IPOBEPKC TIpEAIOAKCHHON
HMITYIThCA Tema. TUNIOTE3bl  MPU  U3YYCHHUH
PaBHOYCKOPEHHOTO

3aKOH COXpaHEHHs HMITYJIbCa.
PeakTuBHOE IBHKEHUE.

MomMeHT HUMITyJIbCa
MaTepUATbHOMN TOYKH.
IIpencraBienue O COXpaHEHUU
MOMEHTa HMITyJIbCa B
IEHTPATHHBIX TOJISX.

MPSMOJIMHEMHOTO JBUKEHHUS U
B3aNMOJIECHCTBHS TEIl.

Pemienne pacu€THbpIX 3amauy C
SIBHO 3aJaHHOM H©  HESIBHO
3aJaHHOU (buzmgecKoit
MOJICJIBI0O € HCIIOJIB30BaHHEM




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coaepKaHue

OcHOBHBIE BHIBI
IeATeJIbHOCTH
o0yuaruuxcst

PaGoTa cuiabl Ha MajaoM U Ha

KOHEYHOM nepeMeIleHN
['paduueckoe  mpencraBieHHE
pabOTHI CHITHI.

MOIIHOCTD CHIIBI.

Kunernueckas JHEprus

MarepualibHOU TOYKU. Teopema
00 M3MEHEHUH KHHETHYECKOH
OSHEPIUM MATEPUAIBHOU TOYKHU.

[TorenuuanbpHbIE u
HEMOTEHIHAIbLHEIE CHJIBL.
ITorenumanbHast SHEPTHS.
[ToTeHuuanpHas SHEPTUs YIPYTO
ne(OPMUPOBAHHON  TIPY>KUHBI.

IToreHunanpHas >Heprus Tena B
OJIHOPOJHOM  T'PAaBUTALIMOHHOM
nosie. IloreHumanbHas sHeprus
TeJa B TPaBUTALMOHHOM II0JIE
OJIHOPOAHOIO IIapa (BHYTpU U
BHe 11apa). Bropas kocMuueckas
cKopocTh. Tperbst KocMHUecKas

CKOpOCTb. CBs3b paboThI
HEMOTEHIUAJIbHbBIX cuil c
U3MEHEHUEM MEXaHUYECKON
SHEPrUM CHUCTEMBl Tell. 3aKOH
COXpaHEHUs MEXaHUYECKOMN
SHEPTUH.

VYnpyrue U HEyIpyrue
CTOJIKHOBEHUS. VYpaBHeHue
bepnynnu s HaealbHON

JKUJKOCTH KakK CJE/ICTBUE 3aKOHA
COXpaHEHHUs MEXAHNYECKOU
SHEPIHH.

OCHOBHBIX 3aKOHOB M (opMyl

MEXaHUKHU. Pentenue
Ka4eCTBEHHBIX 3a7ad,
TPEOYIOIIHNX MIPUMEHEHUS
3HAHUU 1o MEXaHHUKE.
OO0ObscHeHNE OCHOBHBIX
NIPUHLIHAIIOB JICUCTBUS
TEXHUYECKUX YCTPOMCTB U

TEXHOJIOTHYECKUX  IPOLIECCOB,
TAKUX Kak: JIBUOKEHUE paKET,
BOJIOMET, KOMNEp, NPYKUHHBII
MUCTOJIET, THPOCKOT, (PUTYpHOE
KaTaHHe Ha KOHbKaX.

Omnpenenenue yCIIOBUI
IIPUMEHUMOCTHU Mozeen
bu3nyecKux Tea M MPOLECCOB
(sIBIICHMIA): a0COIIOTHO
ynpyroe u abCoJIFOTHO

HEYIIPYroe CTOJIKHOBCHU .

BrinonHenune yueOHbIX 3adaHU

HAa  aHAU3  MEXaHUYECKUX
MIPOIIECCOB (s1BIICHUIA) c
UCTIOJIb30BaHUEM 3aKOHOB

COXpaHEHUst B MEXaHUKe:
3aKOHBI COXPAHEHUS HMITYJIbCa
Y MEXaHWYECKOM SHEPIruH, CBS3h
paboThl CUJIBI C H3MEHEHUEM
MEXaHWYECKOM DHHEpruu Tena.
Ucnons3oBanue IT-rexnonorui
npu pabore c
JIOTIOJTHUTEJIbHBIMIA HCTOYHHKA-
MU HHPOpPMAIIUU TIO0 TEeME, WX
KPUTUYECKHUI aHallM3 U OLICHKA
JIOCTOBEPHOCTH.

PA3JIEJT 3. MOJIEKVJISIPHASA ®U3UKA M TEPMOJMHAMMUMKA (49 u)

OCHOBBI
MOJICKYJISIPHO-
KUHETUYECKOU
Teopuu (15 1)

OCHOBHBIE MOJOXKEHHUS
MOJIEKYJIIPHO-KNUHETUYECKON
teopun (MKT), wux ombITHOE
000CHOBaHHE. Huddysus.
BbpoyHnoBckoe JBUKEHUE.
Xapakrep IBUKEHUS u
B3aUMOJICUCTBUA YaCTHII
BellecTBa. MoJenu CTpOCHUS
ra3oB, JKUJIKOCTEN U TBEPIBIX TEIl
1 OOBSICHEHHE CBOMCTB BEIECTBA
Ha OCHOBE 3THX Mojeieii. Macca
U pa3Mepbl MOJIEKYJ (aTOMOB).
KomnyectBo BeIIeCTBA.
[TocrossHHast ABorazpo.

TerutoBoe paBHOBeCHE
Temmeparypa u  cmocoObl  eé

IIpoBencHue U3MEPEHUMU
NapaMeTpoB rasa, MHpPOBEACHHE
WCCIIEIOBAHUN  3aBUCHUMOCTEU
(bU3MYECKUX BETUYUH U OMBITOB
[0 TPOBEPKE MPEIIOKEHHON

TUIIOTE3bI pu W3yYECHUU
YCTaHOBJICHUS TEMIOBOTO
PaBHOBECHS U H3O0IIPOLIECCOB B
razax. Pemenne pacy€THBIX

3a7a4  C SBHO 3aJaHHOU WU
HESBHO 3aJJaHHOW (PU3UYECKOU
MOJEJIBI0 € HCMOJb30BAHUEM
OCHOBHBIX 3aKOHOB H (opMyl
MOJIEKYJISIPHON (PU3UKH.

Pelienne xkauecTBEHHBIX 3ajad,
TpeOYIOLINX MIPUMEHEHUS




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coaepKaHue

OcHOBHBIE BHIBI
IeATeJIbHOCTH
o0yuaruuxcst

m3Mmepenus. lllkama Temneparyp
enbcus.

Mognens wuaeaJbHOTO Ta3a B
MKT: yacTuibl raza JIBHXYTCS
Xa0THUYECKHU u HE
B3aUMOJICUCTBYIOT Apyr c

JIPYTOM.

l'azoBble 3aKOHBL. YpaBHEHUE
MenneneeBa—KunarneiipoHa.

AGcomoTHas Temmeparypa
(mkamna Temneparyp KenbBuna).
3akon JlanmeroHa. M3omponecchl
B UJICAJILHOM T'a3€ C MOCTOSIHHBIM

KOJINYECTBOM BELIECTBA.
I'paduueckoe  mpencraBieHue
M30IPOLIECCOB: nu3oTepma,
u30xopa, nzobapa.

CBs13b MCXKAY JaBJICHUEM U
cpenHen KUHETHYECKON
SHepruein HOCTYNaTeIbHOTO

TEIUIOBOTO JBH)KEHHUS MOJIEKYJI
uaeanpHOro raza  (OCHOBHOE
ypaBuenue MKT wupeansHOrO
rasa).

CBs13b a0COIFOTHOH
TEMIIEPATyPHI

TEPMOJIMHAMUYECKON  CHUCTEMBbI
co cpenHen KUHETHUECKOU
SHEprueu IIOCTYIATEIbHOIO

TEIIOBOI'O JBMKEHUS €€ YaCTHII.

3HAHUW 10  MOJICKYJISIPHOM
dusuke.

OCHOBHBIX
JNIEUCTBUA
YCTPOUCTB U
MPOIIECCOB,

OObsicHeHue
MPUHIIUIIOB
TEXHUYECKUX
TEXHOJIOTUYECKUX
TaKHX KaK: TEPMOMETD,
O6apomerp, MOJTyYeHUE
HaHOMaTepHuasioB. OnpeneneHue
YCIIOBUM [IPUMEHUMOCTHU
Mojene ¢Gu3nYecKux Tel U
IIPOLIECCOB (SIBJIEHMI): MoJenen
raza, SKMJKOCTH H TBEPAOrO
(KpUCTAIUTHYECKOTO) Tena,
UJ€aIbHOTO rasa.

Brimmonnenue yuyeOHbIX 3a1aHU

HA  aHaIu3 TEIJIOBBIX
MIPOIIECCOB (sBIEHME) ¢
HCII0JIb30BaHUEM OCHOBHBIX

nonoxxenud MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKH: CBS3b
JIaBJICHUs WJI€AJIBbHOTO ra3a co
cpenHen KUHETUYECKOMN
SHEPTrUeu TEIIOBOTO JABUKEHUS
Y KOHIICHTPALIUEH €r0 MOJIEKYII,
CBSI3b TEMIIEPATYypbl BEIIECTBA
CO CpeaHed  KHUHETUYECKOM
SHEPTrUeu TEIIOBOTO JABUKEHUS

TepmoanHamuka
TennoBbie
MamuHbl (20 )

TepmonnHamuueckas
cuctema. 3ajaHue
ycnoBud g T[] cucTemsl.
Buemnune u BHYTPEHHUE
napamerpsl.  Ilapamerpsr T/
CHUCTEMBI KaK CpeHUE 3HAYCHUS
BEJIMYUH, ONMUCHIBAIOIIMX €€ Ha

(TI)

BHEHIITHUX

€ro 4acTHull, CBA3b JABJICHUSA
UJICATBHOTO rasa c
KOHILICHTpalLel MOJIEKYJ U €0
TEMIIEpaTypou, ypaBHEHUE
MenpeneeBa—Kianeipona.

N3mepenue YIEIbHON
TEIUIOEMKOCTH BEIIECTBA,
[IPOBE/ICHUE HCCIEA0BaHUN
3aBUCUMOCTEN buznueckux

BEJIMYUH U OIIBITOB 110 ITPOBEPKE
MIPEAJIOKEHHON THIIOTE3bl IPHU
N3y4YEHUU IIPOLIECCOB

MHUKPOCKOIIMYECKOM ~ YPOBHE. | TEMIOOOMEHa M aanabaTHOTro
Hynesoe Hayano | mporecca. PelieHne pacuéTHBIX
TEPMOIMHAMHKH. 3aa4 C SBHO 3aJaHHOi M
Camomnpou3BoJibHAs peNlakcamusl | HeSIBHO 3aJlaHHON (pu3ndecKoi
TJ cucTeMbl K TEIIOBOMY | MOJAEIBK C HCIOJIB30BAHHEM
PaBHOBECHIO. OCHOBHBIX 3aKOHOB M (hOPMYJI
Monens  mpeamsHOro rasa B | MOUCKYWIpHOH  dusukm  m
TepMOAMHAMUKE —  cHCTema | TCPMOIMHAMHKH, Pemienue
ypaBHEHHH: ypasHenne | KAYECTBEHHBIX 3azad,
Knaneiipona—Menzeneesa  n | TPEOYrommx TIPUMCHCHHS
BHIDA)KEHHE JUIs  BHyTpeHHei | SHAHHM IO MOJICKYISIPHOM

Qu3MKE ¥ TepMOJMHAMHKE.




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI
0JI0KH, TeMbI JeaATeJIbHOCTH
o0yuaruuxcst

SHEPIUH. Vcaosus | OObsicHeHHE OCHOBHBIX

MPUMEHUMOCTA 3TOH  MOJEIIH: MIPUHLIUIIOB JIICUCTBUS

HU3Kasg KOHIEHTpaIUsi 4YacTULl, | TEXHUYECKHUX  YCTPOUCTB U

BEICOKHE TeMIEpPaTypbl. | TEXHOJOTMYECKUX IMPOIECCOB,

Belpaxxenue i BHYTPEHHEHM | TaKMX  KaK:  XOJIOJWIbHUK,

SHEPruu OJHOATOMHOTO | KOHJMIIMOHEDP, AU3CJIbHBIN U

HAcaIbHOrO rasa. KapOIOpaTOpHBIT JIBUTaTEIIH,

T ——— u | maposas TypOUHa, TMOIy4YeHHUE

HECTATUYECKHUE MPOLIECCHI. CBCPXHHU3KHX TCMIICPATYD,

YTHIIM3ALUS «TEIJIOBBIX»

OnemeHTapHas pabora B | OTX0OB C HCHOJIb30BAHUEM

TEPMOJMHAMUKE.  Beruucnenue | rennosoro Hacoca, YTHJIH3aLHs

paboTEI 110 TPadUKy MPOUECCa HA | GroopraHMYeckoro  TOIIHBA

pV-nuarpamme. Temnnonepenaua

Kak croco0 M3MEHEHHUS
BHYTPEHHEN SHEpruu T
cuctemMbl ~ 0e3  coBeplLEHUus
paloThI. Kongeknus,

TEIJIONPOBOIHOCTh, H3Ty4YEHHUE.
KonuuectBo TEIJIOThI
TermoéMKocTh Tena. Y ienpHas u
MOJISIpHAst TEIJIOEMKOCTH
BEILLECTBA. YJenbHas TEIUloTa
cropanusi  TormiauBa.  Pacuér
KOJMYECTBA  TEIJIOTHI npu
teruonepenave. [lonsitue 00
aanabaTHOM Ipoliecce.

IlepBbIil 3aKOH TEPMOJNHAMHUKMU.
BryTpennss JHEprus.
KonngectBo TemnoTsl u pabota

Kak MEpBbI M3MEHEHUS
BHYTPEHHEMN DHEPTUU T
CHUCTEMBI. Bropoit 3aKOH
TEPMOJIMHAMUKHI JUISt
PAaBHOBECHBIX IIPOLIECCOB: YEPE3
3alaHHOE PaBHOBECHOE
COCTOSIHUE T CUCTEMBI
MPOXOJIUT €IMHCTBEHHAs
aanadara. AGcomoTHas
TeMneparypa.

Bropoil 3akOH TEepMOJIMHAMMKHU
JUIs. HEpaBHOBECHBIX IPOIIECCOB:
HEBO3MOXXHO TNepelaTh TeIIoTy
oT 0oJIee X0I0IHOI0 Teja K 0oJiee
Harperomy ©0e3 KOMIICHCAIUH
(Knaysuyc). HeoOpaTtumocts
HPUPOHBIX POIIECCOB.

[IpuHIMIIBI IEMCTBUS TETUIOBBIX
mamms KIT/I.

MakcumanbHoe 3Hauenue KII/I.
[Tuka KapHo.

JUISl BBIPAOOTKH «TEIUIOBON» W
AIIEKTPUYECKOM SHEPIHH.
Brimonnenue yuyeOHbIX 3a1aHUMA
Ha aHaIn3 TETUTOBBIX
MIPOIIECCOB (sBeHUN)
HCIIOJIb30BaHUEM OCHOBHBIX
nojoxkenud MKT u 3akoHOB
MOJICKYJIApHON ~ (pu3uku U
TEPMOJIMHAMUKH: TIEPBHIN 3aKOH
TEPMOJIUHAMUKH, 3aKOH
COXpaHEHUs SHEPTHH B
TEIJIOBBIX poreccax.
Ucnonp3oBanne IT-rexHonoruit
npu pabote c
JIOTIOJIHUTEILHBIMU HUCTOYHUKA-
MU HH(POpMAIIMM O TEME, UX
KPUTHYECKHUI aHAIIU3 U OIEHKa

JIOCTOBEpPHOCTH.  AHamu3 U
OLIEHKa MOCJIEICTBU I
WCIIOJTH30BaHUS TETIJIOBBIX
JBUraTeileili W TEIIOBOIO
3arpsi3HEHUS OKpYKaroleu
cpensl c MO3ULINAN
HKOJIOTMUYECKO 0e30MacHOCTH;
IIPEACTABICHUI 0
panroHaIbHOM

MPUPOAOIIOIb30BAHUH (B
rpouecce MOATOTOBKH
COOOIIEHHH, BBIIIOJTHEHHI

IPYNIOBBIX TPOEKTOB).




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI
0J10KH, TeMBI AeATeIbHOCTH
o0yuaruuxcst
DKOJIOTMYECKHE aCIeKThI
HCIIO0JIb30BaHUs TEIJIOBBIX
IBUTATEJICH. Tennosoe
3arpsi3HEHUE OKpY’Karoleu
CpEJBl.
ArperartHble ITapooOpa3zoBanue u | Habmonenue CBONCTB
COCTOSIHUS KoHAeHcauusd. Vcmapenue © | HaCBILIEHHBIX 1apoB,
BEILIECTBA. KUIIEHUE. YJelbHas TeIuloTa | MNpOBEACHUE KOCBEHHBIX
da3zoBbIe napooOpa3oBanusi. HacellieHHble | U3MepeHuit a0COIOTHOM
nepexosl (14 ) u HEHACBIIICHHbIE napbl. | BJIa)KHOCTH BO3/1yXa,
KauectBennast 3aBUCUMOCTh | KO3(uimenra
IJIOTHOCTHU u JIABJIEHUS | IOBEPXHOCTHOIO  HATSKEHUS,
HACBIIIEHHOTO napa or | moayuns FOHra.
TeMIICpaTypsl, X | Pemenne pacuéTHBIX 3adau C
HE3aBUCUMOCTb ~ OT  00BEMA | oo o 330aHHOM M  HESBHO
HaChIICHHOT'O Hapa. | s4nagHoM pusnyeckoit
3aBHCHMOCTD TEMICPATYPLL | \vionenplo ¢ HCMONB30BAHUEM
KHICHIST 0T JABJICHIS B | oepopHpIX 3aKOHOB M (hOpMyII
KUAKOCTH. MOJIEKYJISIPHOM ~ (QU3MKH U
BnaxnocTs BO3/yXa | TEPMOJMHAMUKHU. Pemenue
AOcooTHAsT W OTHOCHUTENbHAS | KAYECTBEHHBIX 3ajad,
BIQXHOCTb.  TBEpmoe  Temo. | TpeOyrommx [IPUMEHEHUS
Kpucrannuueckue u amopdHble | 3HAHUW O  MOJEKYJISAPHOM
Tena. AHM30TponMsl CBOWCTB | pu3MKE U  TEpPMOAMHAMUKE.
kpuctayioB.  [lmaBnenne u | OObscHEeHue OCHOBHBIX
KpUCTAJLITU3ALUS. VnaenbHas | OPUHLMIIOB CTPOCHMS KUAKUX
TEIUI0Ta IUIABJIEHUS. | KPUCTAJUIOB, MOJTyYEHUS
CyOnumarusi. Hedopmaruu | COBpeMEHHBIX MaTepHayioB.
TBEépHoro Ttena. Pactskenue u | OmnpeneneHue YCIIOBHI
cxarue. Cnsur. Moayns FOHra. | mpumMeHMMOCTH MoJienen
[Ipenen ympyrux apedpopmanmii. | GU3MUECKUX TeN M MPOIECCOB
TermoBoe pacmmpenue | (aBIeHUi):  Mojenel  rasa,
JKUJIKOCTEH M TBEPABIX Tell, JKUJKOCTH Hu TBEPIOTO
00BEMHOE u JUHENHHoe. | (KpHCTaNINYeCcKOro) Tena,
AHrapMOHHU3M TEIUIOBBIX | UAEAIBHOTO rasa.

KOJICOAHMI YacTHI] BEIIECTBA KaK
MPUYMHA TETIOBOTO PACITUPEHUS
TeN (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue dSHepruu B
(ha30BbIX TIEpexoax.

VYpaBHeHHe TemIoBoro OanaHca.
IToBepxHOCTHOE HATSKEHUE
KoadduiumeHT moBepXHOCTHOTO

HaTAXKCHUA. KaHI/IJ'IJ'ISIpHI)Ie
SIBJICHUA. I[aBJ'ICHI/IC noa
I/ICKpI/IBJ'IeHHOI\/’I TTOBEPXHOCTBIO
KUIKOCTH.

Brimonnenue yueOHbIX 3a1aHui

Ha aHaIu3 TEIJIOBBIX
MIPOLIECCOB (sBneHmii) ¢
HCIIOJIb30BaHUEM OCHOBHBIX
nonoxennd MKT u 3akoHOB
MOJICKYJIIpHOW  (u3uku U
TEPMOJIMHAMUKHU: CBA3b

JAaBJICHMUSI MJI€ATbHOIO Tas3a C
KOHIIEHTpalllel MOJIEKYI U €ro
TEMIIepaTypou, ypaBHEHUE
MenneneeBa—KuarneiipoHna,

MEPBbIi 3aKOH TEPMOIUHAMUKHU.

rpynnax  Inpu
BOITPOCOB

Xapakrepa

Padota B
00CyXIeHUN
MEXKIPEIMETHOTO




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI
0JIOKH, TeMBbI JeATeJIbHOCTH
o0yuaruuxcst
(Hanpumep, 1o TEME
«Tennmoodbmen B JKUBOM
IIPUPOJIER).
PA3JIEJI 4. OJIEKTPOJAMMHAMMUKA (54 1)
DNeKTpruYecKoe Onektpuzanuss  Ten  u  e€ | [IpoBengeHue KOCBEHHBIX
nosie (24 u) IIPOSIBIICHUS. ONEeKTpUUYECKUH | UBMEPEHUl M ONBITOB  IIO
3apsn. JIBa Buaa JEKTPUUYECKUX | MPOBEPKE MIPEIOKCHHOU
3apsJIOB. [IpoBOoAHMKH, | TUIIOTE3bI npu W3Y4YEHUU
JIUJICKTPUKH W | B3aUMOJACHCTBHUS  3apsSHKECHHBIX
MOJIYITPOBOTHUKH. TENn, 3apsja  KOHJEHCATopa,
DJIEeMEHTapHbIA 3JIEKTPUYECKUH | MOCIIEI0BATEIBHOTO
3aps. 3akoH COXpaHEHUs | COCIUHEHHUS KOHJIEHCATOPOB.
SJICKTPUICCKOrO 3aps/a. Pemenyrie pacuéTHBIX 3a1a4 C
BzanmoneiictBue 3aps/ioB. | SSBHO 3aJaHHOM M HESBHO
Toueunsle 3apsubl. 3aKoH | 3aJlaHHOMU ¢buzngeckoit

Kynona. Onexrtpuueckoe rmoue.
Ero neiicTBue Ha 3J€KTPUYECKHE
3apsiabl. Hanpsixénnocts
ANEKTPUYECKOro 1moJjs. [IpoOHbIH
3apan. JluHum Hanpsk€HHOCTH

AIEKTPUYECKOTO oJs.
OnnopoaHoe AIEKTPUIECKOE
nojJe. ITorennuaabHOCTE
AJIEKTPOCTATUYECKOTO oJs.
Pa3nocts MOTEHIINAJIOB "
HanpspkeHue.  IloTeHuuanbHas
SHEPTUS 3apsa B
ANEKTPOCTATUYECKOM TI0JIE.
IToTenmuan

AIEKTPOCTATHYECKOTO MOJIS.

CBs3b HANpPsDKEHHOCTH TIONSA U
Pa3HOCTH  TOTCHIMAJIOB IS
AIIEKTPOCTATUYECKOTO MO (KaK
OJIHOPOJIHOTO, TaK u
HEOJIHOPOIHOTO).

[TpuHIMDI
ANEKTPUIECKUX
TOYEYHOI'O

CyHepro3uIun

nosie.  Ilone
3apsaa. ITone
PaBHOMEPHO 3apsHKEHHON
cpepsl.  Ilome  paBHOMEpHO
3apsDKEHHOTO0 1Mo 00BbEMY IIapa.
[Tone paBHOMEpPHO 3apsHKEHHOU
OeckoHeuHOU IJIOCKOCTH
Kaprrabl nmuHNi HaNps>KEHHOCTH

ITUX oJIeu 51
HKBUIIOTCHIIMAIBHBIX

noBepxHocren. IIpoBonHUKM B
AIEKTPOCTATUYECKOM oJIe.
VYcnoBue paBHOBECHs 3apsiiOB.
JusnexTpuku B

SJICKTPOCTATUICCKOM I10JIC.

MOJEJIBI0 € HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (OpMyIl
AJIEKTPO- CTATHKHU.

Pemenne xayecTBEHHBIX 3ajady,
TpeOyoLX IIPUMEHEHHUS
3HaHUH 10 3JIEKTPO- CTATHKE.

OObsicHeHue OCHOBHBIX
IIPUHIUIIOB JENCTBUSA
TEXHUYECKUX  YCTPOMCTB H

TCXHOJIOTHYCCKUX  IIPOLECCOB,

TakKMX  Kak:  3JIEKTPOCKOII,
AIIEKTPOMETP,
JIEKTPOCTATUYECKAs  3allUTa,

3a3eMJIEHUE 3JIEKTPONPUOOpPOB,
KOHJIEHCATOpbl, reHepaTtop Ban
ne I'paadpa. Omnpenenenue
yCIIOBUI MIPUMEHUMOCTH
Mozene  (U3MYECKHUX — Tell:
TOYEYHBIN 3apsf, OJHOPOIHOE
AIEKTPUYECKOE noJe.
BrimonHenue yueOHbIX 3a1aHui
Ha  aHaJIu3  DJIEKTPUUYECKUX
MIPOIIECCOB (s1BIICHMIN) c
HCII0JIb30BaHNEM OCHOBHBIX
MOJI0)KEHU N 31 3aKOHOB
AIIEKTPOJMHAMUKH: 3aKOH
COXpPaHEHMsI  DIIEKTPUYECKOIO
3apsja, 3aKOH Kysona,
MOTEHIUATBHOCTb
AIIEKTPOCTATUYECKOTO noJ,
MPUHIUIT CYIEpIO3ULNH
ANEKTPUYECKUX TOJIEH.
Ucnonp3oBanue IT-rexHonoruit

npu pabote C
JOITOJIHUTCIIbHBIMU




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coaepKaHue

OcHOBHBIE BHIBI
IeATeJIbHOCTH
o0yuaruuxcst

I[I/IBJ'IGKTpI/I‘ICCKaﬂ
MMPOHUIIACMOCTDb BCIICCTBA.

Kongencarop. D5eKTpoEMKOCTH
KOHJIeHCaTopa. DJIEKTPOEMKOCTh

MIJIOCKOTO KOHJIEHCaTopa.
[TapannensHoe COEIMHEHHE
KOHJICHCATOPOB.

ITocaenoBareapbHOE COCOUHEHHE
KOHACHCATOPOB.

HNCTOYHHUKaMM I/IH(l)OpMaI_[I/II/I 110
TEME, UX KpI/ITI/I‘IGCKI/Iﬁ aHaJlu3 U
OLICHKA JOCTOBCPHOCTH.

OHeprus 3apsKEHHOTO
KOHJICHCATOPA. JIBrkeHue
3apsSHKCHHON YaCTHILIBI B
OJIHOPOJTHOM AEKTPUIECKOM
oJe.
[TocTostHHBIN Cuna Toka. Iloctosiubiii TOK. | IIpoBenenue HPSAMBIX
JIEKTPUUECKUI VYenosus CyLIECTBOBAHUSA | U3MEPEHUM CWJIBI TOKA U
TOK (24 u) IIOCTOSIHHOTO ~ DJIEKTPUYECKOIO | HaIPSDKEHUS, KOCBEHHBIX
TOKa. Hcrounukn TOKa | U3MEpPEHUM YACIBHOTO
Hanpsixenne U u O/IC E . COIIPOTHUBIICHHS, OJ1C u
BHYTPEHHEIO  CONPOTHUBIICHHUS

3akoH OMma I ydacTkKa Lemu.
DNEKTPUUECKOe CONPOTUBIICHHE.
3aBUCUMOCTH COTPOTHUBIICHUS
OJIHOPOJIHOT'O TIPOBOJTHUKA OT €T0
JUTMHBI ¥ TUIOIIAH TTONIEPEUHOTO

CEYCHUH. Y nensHoe
COIIPOTHBIICHUE BEIIECTBA.
ITocnenoBarenbHOE,

napauIesIbHOE, CMEIIaHHOE
COEIMHEHnE IIPOBOJIHUKOB.
Pacuér Pa3BETBIEHHBIX

anekTpudeckux neneit. [Ipasuia
Kupxrodga.

PaGora »snekTpuyeckoro TOKa
3akon Jlxxoyns—IJlena.

MontHOCTb 3JIEKTPUUECKOTO
ToKa. TemioBasgs  MOIIHOCTB,
BhIIeNIsiemMast Ha pesuctope. DJC
U BHYTPEHHEE COINPOTUBIIEHUE
WCTOYHHMKA TOKA. 3axoH OMa 1id

MOJIHOM (3aMKHYTO¥1)
AIEKTPUYECKON LIETIN.
MoIHOCTh  MCTOYHHMKA  TOKA.

KOpOTKOC 3aMbIKaHUC .

Konpaencarop B
IIOCTOSIHHOT'O TOKA.

HETTH

HUCTOYHUKA TOKA, IMPOBEACHUE
UCCJIEOBAHUI  3aBUCUMOCTEMN
(u3NYECKUX BEJIMYUH U ONBITOB
[0 TMpPOBEPKE MNPEII0KEHHON
TUIIOTE3bI IPU U3YYEHUU ILieTel
MIOCTOSIHHOT'O TOKA.

Pemienne pacu€rHbpix 3amad c
SIBHO 3aJaHHOM H©  HESIBHO
3alaHHOU ¢buznueckoit
MOJIEIBI0O C  HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (HOpMYI

IIOCTOSIHHOTO TOKa. Pemnienue
KayeCTBEHHBIX 3ajad,
TpeOyroIUX MIPUMEHEHUS

3HAHUM U 3aKOHOB ITOCTOSHHOT'O
TOKaA.

OObsicHeHnE OCHOBHBIX
MIPUHIIUIIOB JEUCTBUSA
TEXHUYECKUX YCTPOMCTB, TAaKHX
KaK: amIepMeTp, BOJIBTMETP,
peocrar, CUETUHMK
ANEKTPUUECKON SHEPTUH.
Brimonnenue yueOHbIX 3a1aHui
Ha  aHalIu3  DJIEKTPUUYECKUX
MIPOIIECCOB (s1BIICHMIN) c
WCTIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUIN u 3aKOHOB
AIEKTPOJUHAMUKH: 3aKOHBI
OMma nnst yyacTka Uenu W Jyist
3aMKHYTOU JIEKTPUIECKON
uenw, 3akoH Jxoyns—JIeHna.




TemaTnueckue OcHoBHOe coep:kaHue OcHOBHBIE BHIBI
0JI0KH, TeMbI AeATeJbHOCTH
o0yuaruuxcst
PaGora B rpymmax 1npu
o0CyKIeHUN BOIPOCOB
MEXIIPEJAMETHOTO  XapakTepa
(Hanpumep, o TeMe
«DJNEKTPUYECKUE SIBICHUS B
IPUPOJIEN).
Toku B | Dnektpuueckas mpoBogumocts | [IpoBenenue KOCBEHHBIX
Pa3IMYHBIX Pa3IUYHBIX BEILIECTB | U3MEPEHUNU U  HUCCIEIOBAHUI
cpenax (6 u) DneKTpoHHas MIPOBOAMMOCTh | 3aBUCHUMOCTEH MEXIY
TBEPJBIX METAJJIOB. | (DM3MYECKUMH BEIIMYMHAMH TIPU
3aBUCUMOCTh  COINPOTHUBJICHUS | U3YyYCHUU MIPOIIECCOB
METAJIJIOB  OT  TEeMIepaTyphbl. | MPOTEKAaHUS  DIIEKTPUUYECKOIO
CBepXMpoBOAUMOCTb. TOKa B METaJLJIaX, JIEKTPOIUTAX

DNEeKTPUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CobcTBeHHAs
U TOpHUMECHas MPOBOJUMOCTh
noJynpoBoHUKOB.  CBoOMCTBa
p—n-nepexona.

[TosynnpoBOIHUKOBBIE TPUOOPHI.

DNeKTpuYecKuit TOK B
AIEKTPOIIUTAX.
DNEeKTPOIUTUYECKAS
JUCCOLUALINS. DIEKTPOIU3.
3aKOHbI Dapanes JUTS
ANEKTPOJIN3A.

DJIeKTpUYECKHI TOK B Tra3ax.
CamocTosiTeTbHbII u
HECaMOCTOSITENIbHBIN pasps.
Paznuunbie THIIBI
CaMOCTOSITEIIBHOTO paspsna.

Moanaug [1na3sma.

U NOJIyIpOBOAHUKaX. Perenue
pacu€THBIX 3agady C  SIBHO
3aIaHHOM M HEABHO 3aJJlaHHOMN
buznueckoit MOJIETIBIO c
HCTIOJIb30BaHUEM
3aKOHOMEPHOCTEHN MOCTOSTHHOTO
TOKa B PA3JIMYHBIX CPEIAX.

Pemennie kayecTBeHHBIX 3ajad,
TpeOyrommx MIPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSSHHOTO

TOKA B pa3IMYHBIX Cpeax.
OO0bsicHEHUE OCHOBHBbIX
MPUHIUIIOB JIeNCTBUSA

TEXHUYECKHUX YCTPOMCTB, TAKUX
KaK: ra3opaspsiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi  TpyoOKa,
MOJIYTIPOBOIHUKOBBIE MPUOOPHI:
JMOJI, TpaH3UCTOp, (HOTOAUON,

CBETOJINO; rajbBaHUKa,
padbuHHpOBaHNE M€,
BBITIJIaBKA AITIOMUHMS,

SJICKTPOHHAS MHUKPOCKOITHS.

®U3NYECKUM TTPAKTUKYM (16 u)

dusnueckuin
npakTUKyMm (16 1)

Crioco6b1 U3MEpEeHus
buznuecKkux BEJINYUH c
WCIIOJIb30BAHUEM aHAJIOTOBBIX W
U (POBBIX WU3MEPUTEIIbHBIX
MpUOOPOB W KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM.
AOCONIOTHBIE U OTHOCUTEIHHBIC
IIOIPEIIHOCTH WU3MEpEHNN
¢usnueckux BenuuuH. OTreHKa
TPaHMUIL MOTPEIIHOCTEM.
[IpoBenenue KOCBEHHBIX
W3MEpEHHI, HCCIEIOBAaHUH
3aBUCUMOCTEMN buznyecKux
BEJIMYMH, MpoBEpPKa

[IpoBenenue KOCBEHHBIX
U3MEpPEHUI buznyecKkux
BEJWYVH. Hanpuwmep:
YCKOpPEHHUS CBOOOIHOTO
MaJcHUs, paboThl CHIIEI,
YAEIbHOU TEIUIOEMKOCTH,
monyist  FOHra,  ynempHOrO
COINPOTHUBIICHUS Marepuaia
MIPOBOJIHUKA, 3apsa
OJHOBAJIEHTHOTO MOHA U T.II.

[IpoBenenue HCCIIEIOBAHUI
3aBUCUMOCTEN MEXKTY
(bu3IIeCKUMU BEJIMYUHAMU.
Hanpumep: 3aBUCUMOCTH




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coaepKaHue

OcHOBHBIE BHIBI
IeATeJIbHOCTH
o0yuaruuxcst

MIPEIOKEHHBIX THIOTE3 (BBHIOOP
u3  paboT, ONHCaHHBIX B
TEMaTHIECKHUX pazzenax
«Y4YEHUUECKUH  DKCIIEPUMEHT,
nabopaTopHbIe paboTHI,
MIPAKTUKYM»).

nepuoza oOpareHus
KOHHYECKOI0 MasTHUKA OT €ro
MapaMeTpoB; 3aBHCUMOCTH CHII
VIPYTOCTH, BO3HUKAMOIIUX B
NpyKUHE U PE3NHOBOM 00paslie,
oT ux nedopmarnuu;
HCCIIEN0BAHIE mporecca
OCTBIBAHUS BEIIIECTBA;
3aBUCUMOCTH IIOJIE3HON
MOIIIHOCTH MCTOYHHMKA TOKA OT
CHJIBI TOKa, CHSTHE BOJBT-
aMIepHOI XapaKTEePUCTHKU
oA | T.IL.

IIpoBeneHue OIIBITOB 1o
IIPOBEPKE IPEJIOKEHHBIX
runore3. Hanpumep: runoressl
0 MNpsAMOM NIPONOPLMOHAIBLHON
3aBHCUMOCTH MEXIY
JAJIBHOCTBIO noJsiéra "
Ha4aJbHOW CKOpPOCTBIO TEJNA; O
HE3aBHUCUMOCTH BpPEMEHHU
JIBIDKCHUS Opycka o
HAaKJIOHHOM  IUIOCKOCTH  Ha
3aIaHHOE PACCTOSIHUE OT €ro
MAaccChbl; MPOBEPKAa 3aKOHOB IS
U30IIPOLECCOB B Traze M T.IL.
Cobmroienue IPaBUII
0e30macHoOro Tpyaa pu
IIPOBEJICHUH NMPAKTUKYMa.

Peseps (10 u)

4.2 11 KJIACC

Oo0wee konmmuectBO — 170 ygacos.

TemaTnueckue
0J10KH, TEMBbI

OcHoBHOE coaepiKkaHue

OcHOBHBIE BHBI
JesITeJIbHOCTH
00yyauuxcsi

PA3JIEJL 4. DJIEKTPOJIMHAMUKA (27 )

Maruutsoe nonie (14 1) | B3aumoneiictBue

MOCTOSSHHBIX ~ MArHUTOB  H
MPOBOJHUKOB  C  TOKOM.
MaruauTtHoe mnoisie. Bekrtop
MAarHUTHOMN WUHIYKIUU.
[TpyHIHN CYNEPHO3ULINU
MarHuTHeIX Tojed. JluHum
MAarHUTHON UHIYKLIHH.

MarauTHO€ noJie MPOBOJHUKA
c TOKOM (npsimoro
IIPOBOJHMUKA, KAaTyIIKHM U
KpYroBOIO BHTKA). OmneIT

[IpoBenenune KOCBEHHBIX
u3MepeHuil cuibsl  Amnepa,
IIPOBEJEHUE  MCCIIEN0BAHUSA

3aBUCUMOCTEN MEXIY
(bU3MYECKUMHU BEIMYUHAMH U
OIIBITOB o MPOBEPKE
MPEJI0KEHHOM TUIOTE3bI PU
HU3y4YECHUU JICUCTBUS
IOCTOSIHHOI'O Mardura Ha
paMKy C TOKOM,

BSaHMO}IeﬁCTBHH IIPpOBOAHHUKA
C MarHuTHBIM IIOJIEM.




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0J10KH, TEMBI AeSITeIbHOCTH
00y4yarIuxcst

Opcrena. Cuna Awmmnepa, e€ Onpenenenue yCIOBHIA

HaIIPaBJIEHUE U MOLYJIb. NPUMEHUMOCTH MOZIEITH

Cuna JlopeHna, €€ | OHHOPOAHOIO  MAarHUTHOIO

HalpaBJ€HUE U  MOJAYJb. | IOJS. Onpenenenue

JIBrxeHue 3apsUKEHHOM | HaIlpaBIICHUS UHAYKIUU

4acTULIBI B OJHOPOJHOM | MarHUTHOIO 10JIst

MarHuTHOM 1one. Pabora | MpoBOJHUKA C TOKOM, CHJIBI

cunbl Jlopenna. MarauTtHoe
rnoJsie B BEILIECTBE
deppoMarHeTuky, Inapa- u
JUaMarHeTUKH.

Amriepa u cunbl JlopeHua.
Pemienue pacu€THbIX 3amad ¢
SIBHO 3aJJaHHOM © HEIBHO
3aJaHHOU (bu3HIecKoi
MOJEJIBI0 C HCIOJb30BaHUEM
OCHOBHBIX 3aKOHOB M (OPMYII
o TeMe «MarHuTHoOe II0JIEY.

Penrenue Ka4eCTBEHHBIX
3azady, TPEOYIOIINX
MPUMEHEHUs 3HaHUH 10 TeMe
«MarautHoe 1oJiey.

OObscHenue OCHOBHBIX
MIPUHIIMIIOB EUCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOIIECCOB,

TaKUX  Kak: TpUMEHEHHUE
MTOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB,  TECTEp-
MYJIBTUMETP,
aNeKTpoABHUraTeNnbp  Skobu,
YCKOPHUTENIH  BJIEMEHTapPHBIX
YacTHI.
DneKTpOMarHuTHast SBnenne snexkrpomarnuTHoM | IIpoBeneHme  wmccnenoBaHus
WHTYKITUS uHaykiuud. IloTok BekTopa | 3aBUCHMOCTEH  (PU3UYECKUX
(13 1) MarHuTHOM wuHAykuun OJIC | BEIMUYMH W ONBITOB MO
WHIYKIUH. 3aKoH | TIPOBEpPKE MPETI0KEHHON
3J€KTPOMAarHUTHOM TUIOTE3bl  NPU  HM3YYECHUH
WHAYKIUU @apajges. | ABICHUS DJIEKTPOMATHUTHOM
Buxpesoe 3JIEKTPUYECKOE | MHIYKIUU.
noxe. Tokn ®yxo. Pemenue pacu€rHeix 3amau ¢
/C WHIYKIUN B | ABHO 33JJaHHOM W HESBHO
MPOBOJIHUKE,  JIBIDKYIIEMCS | 3aJlaHHOU buznueckoit
MOCTYTATEIbHO B | MOJEJIBIO C HMCIOJIb30BAaHUEM
OJIHOPOJTHOM MarHuTHOM | OCHOBHBIX 3aKOHOB U (pOopMyII
oJe. o TeMe «IJIEeKTPOMarHuTHasI
TTpasuro Jlenma. AHIYKIIAS. Pemmenue
KaueCTBEHHBIX 3a/1ad4,
NunyktuBHOCTh.  Karymka TpeGyrommx TIpHMEHEHHS
UHIAYKTUBHOCTH B UENHM | spanmii o TeMe
MIOCTOSIHHOTO TOKa. SIBneHue «DIEeKTPOMArHHTHas
CaMOMHIyKITHH SAC UHIYKIMSD. O0ObsicHEeHUE
CaMOHHIyKI1H. OCHOBHBIX IPUHIAIIOB
DHeprust MarHUTHOTO IO | JE€HCTBHSA TEXHUYECKUX
KaTYIIKN C TOKOM. YCTPOMCTB




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0JIOKH, T€MBbI JeATeJIbHOCTH
00y4yarIuxcst
DIeKTpOMarHuTHOE T0JIE. u TEXHOJIOTHYECKHX
MIPOIIECCOB, TaKUX KakK:
I/IHIIyKLII/IOHHaSI I1c4b,
COJICHOM, 3alInTa oT

NIEKTpU3allUd  Tel  IpHu
JBU)KEHUU B MAarHUTHOM I10JI€
3emun. PaboTa B rpymmax npu
00CyX/1IeHU! BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa
(manpumep, 1o TEeMe
«ONEeKTPOMAarHUTHbIE

SBJICHUS B IPUPOJIER).

PA3/IEJI 5. KOJIEBAHUA 11 BOJIHBI (60 u)

Mexannueckue
koseOanus (10 u)

KomnebarenvHas CUCTEMA.
CB00O1HBIE KOIEOAHNUS.

I'apmonunueckue KosaeGaHMs.
Kunemarnueckoe u
JTMHAMUYECKOEe OIHCaHUE.
DHepreTuyeckoe  ONHUCAHUE
(3aKoH COXpaHEHHUsI
MEXaHNYECKON SHEPIrum).
BeiBog JUHAMUYECKOT O
ONKCaHMWsT  TAPMOHHYECKHX
KojeOaHuit u3 ux
HYHEPreTUIECKOTO "
KMHEMaTUYECKOI'O OIMCAHUS.

AMmutyna u ¢aza
KoJIeOaHuH. Cs13b
aMILTUTY/IbI Kosie0aHui
UCXOJHOM  BENMYMHBI €
aMIUINTylaMU KoJieOaHui eé
CKOpPOCTH M YCKOPEHHH.

[Iepuon u 4acrora
kosneOanuil. Ilepumon Mambix
CBOOOIHBIX KoseOaHuit
MaTEeMaTHYECKOTO MAasTHHKA.
[lepuon CBOOOIHBIX
Koje0aHui MPYXUHHOTO
MasiTHUKA. [Tonsitue 0
3aTyXalmux  KoJeOaHUsX.
BriHyk1eHHBIE  KOJIEOaHUS.
Pe3onanc. PezonancHas

KpuBas. BimsHue 3aryxanus
Ha BUJI PE30HAHCHOU KPUBOM.
ABTOKOIIE0AHUS.

[IpoBenenue KOCBEHHBIX
W3MEPEHUM,  HCCIIEIOBAHUSA
3aBUCUMOCTEMN MEXIY
bu3nYeCKUMU BEIMYMHAMH U
OTIBITOB o IIPOBEPKE
MIPEAJIOKEHHON TMIIOTE3bI TPU
W3y4YEHUU KosieOaHui
HUTSHOTO U  MPYKUHHOTO

MasTHUKOB, BBIHYXJICHHBIX U
3aTyXarouMX MEXaHUYEeCKUX
Koae0aHuii. Onpenenenue
YCIIOBUM IIPUMEHUMOCTHU
MOJIENIN MaTeMaTHYIECKOTO
MajgTHUKA ®  HJCAITLHOTO
MPY>KUHHOT'O MasTHUKA.
Pemenue pacu€THbIX 3amad ¢
SBHO 3aJIaHHOM © HEIBHO
3alaHHOU ¢buznueckoit
MOJIETBIO C HCITOIB30BAHUEM
OCHOBHBIX 3aKOHOB M (OpMYI

no TteMe «MexaHUYECKHE
KOIeOaHus». Pemenne
Ka4eCTBEHHBIX 3a1ad4,
TPeOYIOIINX MIPUMEHEHUS
3HAHUH o TeMe
«Mexannueckue

KOIeOaHus». O0bsaAcHeHNE
OCHOBHBIX MIPUHITUTIOB
JNEUCTBUS TEXHUYECKHUX
YCTPOMCTB, TaKHUX KaK:
METPOHOM, 4Yachl, KauejH,

MY3bIKaJIbHbIE WHCTPYMEHTHI,
ceiicMorpad. HMcmonszoBanue
IT-TexHonmoruit mpu padote ¢
JIOTIOJTHUTEITEHBIMHU

UCTOYHUKAMU  MH(POpPMaLUU
0 TeMe, HUX KpUTHYECKUH
aHaJN3 " OIICHKA




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0J10KH, TEeMBbI AesITeJIbHOCTH
00y4yarIuxcst
JIOCTOBEPHOCTH.
DJIEKTPOMAarHUTHbHIE KomnebaTenpHbIii koHTYyp. | [IpoBenenue KOCBEHHBIX
koseOanus (15 u) CBobonHbIC U3MEpPEHUIl M HCCIIeN0BaHus
ANEKTPOMArHUTHBIE 3aBHUCUMOCTEH  (pu3MuecKux
KojeOaHus B  HJCAIBHOM | BEIMYMH  TPU  HU3YYCHHUH
KoJ1e0aTeIbHOM KOHTYpE. | 3JIEKTPOMArHUTHBIX
®opmyna Tomcona. CBs3p | KosebOaHUM u erneu
AMILTUTY/IBI 3apsjia | MEePEeMEHHOro TOKa.

KOHJIEHCATOpa C aMIUIMTYI0M
CWJIBl TOKa B KOJIEOATEIHLHOM
KOHTYpe. 3aKOH COXpaHEHHUs

SHEPTHH B HAea]IbHOM
KoJ1e0aTeIbHOM KOHTYPE.
3aryxaroiue
ANIEKTPOMATrHUTHBIC
kojeOaHus.  BbIHYyX/1eHHbBIE
ANEKTPOMATrHUTHBIC
KoJieOaHusl.

[Tepemennbiit TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA.
AMIUIUTYIHOE "u
JICHCTBYIOLIEE 3HAYEHUE CUIIbI
TOKAa W HaNpsHKEHHS TPU

pa3IuYHOM dhopme
3aBHCUMOCTH  TIE€PEMEHHOTO
TOKa oT BpPEMCHH.
CunycouanbHbII

IIepeEMEHHBIN TOK. Pesuncrop,
KOHJIEHCATOp M KarylllKa
WHJIYKTUBHOCTH B LENU

CUHYCOUJIaJILHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc
TOKOB. Pe3onanc
HaIPSHKEHUN.

WneanbHplii Tpancgopmatop.
[IpousBoncTBo, mnepemava u
OTpedJIeHNnEe 3IEKTPUUECKOM
SHEPTHH. DKOJIOTHYeCcKHe
PUCKH TIpH  IIPOU3BOJCTBE
anekTpo3Hepruu.  KynbTypa
HCII0JI30BAHHUS
ANEKTPOIHEPTUH B
[IOBCEIHEBHOU KU3HH.

Pemenne pacuéTHpIX 3amad ¢
SBHO 3aJaHHOW U HESBHO
3aJJaHHOM ¢buznveckoit
MOJIETIBIO C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
1o TeMe «DJIeKTPOMarHUTHbIE

KOJIeOaHUs». Pemenue
KaueCTBEHHbBIX 3ajad4,
TpeOyoLX IIPUMEHEHHUS
3HAHUMI o TeME
«OJIEKTPOMArHUTHBIE
KoJIe0aHus». CpaBHeHue
MEXaHUYECKUX u
AJIEKTPOMAarHUTHBIX
KOJIeOaHU.

OObsicHeHue OCHOBHBIX
IIPUHLIAIIOB JEUCTBUS
TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: DJEKTPUYECKUU
3BOHOK, reHepaTop
IIEPEMEHHOTO TOKa, JINHUU
AJIeKTponepeay.
Omnpenenenue yCIIOBUM
IIPUMEHUMOCTH MOJIENH

UJICaIBbHOTIO KO0JIEOATEIBHOTO
KOHTYpa.

Ananuz u OIICHKA
MOCJIECTBUMA HCITOJTL30BAaHUS
pas3INYHbIX croco0oB
MIPOU3BOJICTBA
AJIEKTPOSHEPTUU C TO3ULUN
AKOJIOTUUYECKOM
0€e30I1acHOCTH;
IIPEACTABICHUI 0
panMoHaILHOM
MPUPOAONOJIb30BAHUHU (B
npoiiecce IIOJITOTOBKH
COOOIIEHHH, BBIITOJIHEHU I

IPYIIIOBBIX IPOEKTOB).




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coepkaHue

OcCHOBHBIE BH/IbI
JeATeJbHOCTH
00y4yarIuxcst

Mexanuueckue
AJICKTPOMAarHUTHBIC
BOJIHBI (10 )

Mexanunueckue BOJIHBI,
yCIOBHUS ux
pacnpocTpaHEeHUsl.
[lonepeunsle U IPOAOJIBHBIE
BonHbl. Ilepuon, ckopocts
pacnpocTpaHEeHUss M JJIMHA
BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH:
OTpa)K€HHEe,  IPEIOMJICHHUE,
uHTEephepeHIus u
nudpakius.

3BYK. CkopocTh  3ByKa.
I'poMkocts  3Byka. Bricora

toHa. TemOp 3ByKa. [llymoBoe

3arpsAA3HEHUE  OKpYXKarolen
Cpeapbl.

ONEKTPOMarHuTHHIE  BOJIHBI.
Ycenosus W3JIy4eHUS
3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas OpHUEHTaIUs
BEKTOPOB B

3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa 3JIEKTPOMarHUTHBIX

BOJIH: OTpaKeHHE,
IIPEJIOMIICHUE, TOJIIpU3aLus,
uHTephepeHIus u
TG paKus. [Ixana
IJIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHue

JJIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

HpI/IHIII/IHI)I PaaroCBA3U n
TesneBuAeHus. Paanonokarys.
DNeKTPOMarHuTHOE
3arpsiI3HEHUE  OKpPYXKarolen
CpelpBl.

CpaBHCHI/Ie MCXaHHUYCCKUX H
DJICKTPO- MarHUTHBIX BOJIH.

Omnpenenenne yCIIOBUM
MIPUMEHUMOCTHU MOJEIN
rapMOHUYECKON BOJIHEL.
Pentenue Ka4eCTBECHHBIX
3a7a4, TPEOYIOITNX
MIPUMEHEHHUS 3HAaHUU IO TeMe
«MexaHnnueckue u

SJICKTPOMArduTHBIC BOJIHBD.

N3yuenue rapaMeTpoB
3BYKOBOM BOJIHBI. M3ydeHue
pacnpocTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM
npoctpanctBe. OObsicHEHUE
OCHOBHBIX MPUHITUTIOB
JIEHCTBUS TEXHUYECKUX
YCTPONCTB u
TEXHOJIOTUYECKUX ITPOLIECCOB,
TaKuX KakK: MYy3bIKaJbHbIE
UHCTPYMEHTBI, panap,
paauoNnpuéMHHK, TEJIEBU30D,
anTeHHa, Ttenepon, CBU-
neyb,  yIbTpa-  3BYKOBas
JUArHOCTHKAa B TEXHUKE U
MEAUIIMHE.

Hcnonw3oBanue IT-
TEXHOJIOTHI Tipu  paboTe C
JTIOTIOJTHUTETbHBIMHU
UCTOYHUKAMU  HUH(MOpMaIIUU
[0 TeMe, HX KPHUTHYECKUI
aHaIu3 u OIIEHKA
JIOCTOBEPHOCTH. AHAIN3 H©
OLIEHKa MOCIIEACTBUI
IIyMOBOTO u
AIIEKTPOMArHUTHOTO
3arpsi3HEHUST  OKPY’Karoleu
cpenbl c MO3ULUI
JKOJIOTUYECKOU
0€e30I1acHOCTH;
MIPEACTABICHUI 0
palMoHaIbLHOM
MPUPOAOTIOIb30BAHUH (B
rnpouecce MOATOTOBKHU
COOOIIEHHH, BBIITOJIHEHU I
IPYNIOBBIX TPOEKTOB).




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0JIOKH, TEeMBbI AeATeTbHOCTH
00y4yarIuxcst

Ornruka (25 4) [IpssMmonuHeitHOE Ha6mronenue ONTHYECKUX

pacrpocTpaHeHHe CBeTa B | SBJICHUH, MIPOBE/ICHUE

ONHOPOJHOM  cpenme. Jlyd | KOCBEHHBIX WU3MEPEHUM,

cBera. TOYEUYHBIH WMCTOYHUK | MCCICIOBAHUS 3aBUCHMOCTEH

ceera. OrpaxkeHne cBera. | PU3MUECKUX  BEIMYMH U

3aKOHBI OTPaXCHHWS CBETAa. | OIBITOB 1o MIPOBEpKE

[TocTtpoeHne n300pakeHW B | MPEIIOKEHHON THITOTE3bI ITPH

IJIOCKOM 3epKajle. | U3y4CHUHU SIBJICHUI

Cdepuueckue 3epkana. NpejoMJICHUsT  CBeTa  Ha

[Ipenomnenue cera. 3akonpr | [PAHHLC pasicia ABYX CPEr,

IPENOMIIEHHS cBera, | IPCIOMJICHHS — CBCTa B

AOGCOMIOTHBIH nokasareny | COOMpatomIeii . 1

HPETOMIICHHS. paccensaiomiei TUH3aX,

BOJIHOBBIX ~ CBOWMCTB  CBeTa.

OTHOCUTENBHBIM MOKa3aTelb
npenomiuenus. [loctosHCTBO

HaCTOTHI CB€Ta u
COOTHOIIICHHE JUIMH BOJH IIPH
nepexoye

MOHOXPOMAaTHYECKOTO CBETa
yepe3 IpaHully paszenia JIByX

ONTHYECKUX cpen.
3aBUCUMOCTh boxycHOrO
paccTosiHus TOHKOM

chepuyeckoil JMH3BI OT €&
F€OMETPUU U OTHOCUTEIIBHOTO
[OKa3aTes MPEeTOMIICHHUS.

®opmysia TOHKOM  JIMH3BI.
VBenuuenue, JaBaeMoe
JIMH30M.

Xon  ny4a,  INPOIIEIIIEro

JUH3Y 1OJ TPOU3BOJIBHBIM
yraoMm K €€ TIIaBHOM
ontuyeckoit ocu. [loctpoenne

M300paXKeHU  TOYKH U
OTpEe3Ka IPsAMOit B
coOuparommx u

paccCuBAOIINX JIMH3aX W HUX
CUCTEMaAX.

OnTnyeckue pUOOPHI.
Pa3pemmaromasi crnocoOHOCTb.
I'mas Kak onTHYecKas
cHCTEMa.

[Ipenensr TIPUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH.
Bonnoas OINTHKA.
NuTtepdepennus CBeTa.
Korepentnsie HCTOYHUKH.
YcnoBus HaOJII0IeHUS
MAaKCUMYMOB U MUHUMYMOB B
uHTEpPEepEeHITMOHHON

Pemenne pacu€rHbIX 3amad
SABHO 3aJaHHOM U HEIBHO
3alaHHOU duznueckoit
MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYI
1o TeMe «OnrTukay.

Pemrenne KauyeCTBEHHBIX
3a1ad4, TpeOyIOMIIX
MIPUMEHEHHUSI 3HAaHUHN 10 TeMe
«OnTukay.

ITocTpoenue u pacuér
M300paXEeHHM, CO37]aBaeMbIX
IUIOCKUM 3€pKajioM, TOHKOU
JINH30M.

Omnpenenenne yCIIOBUI
MIPUMEHUMOCTHU MOJIeNn
TOHKOU JIUH3BI; TPaHUIL
MPUMEHUMOCTHU
reOMETPUYECKOMN OIITHUKH.
OObscHeHne ocoOeHHoCTelN
MPOTEKAHUS OTITUYECKUX
ABJIGHUN:  UHTepdepeHIuH,
nupaxiuy, TUCTIEPCHUH,
MTOJTHOTO BHYTPEHHETO
OTpaKEeHHUS.

OObsicHeHue OCHOBHBIX
MIPUHIIUIIOB JIEUCTBUSA

TEXHUYCCKUX YCTpOﬁCTB u
TEXHOJIOTHYCCKUX ITPOIECCOB,

TaKMX KakK: O4YKH, JIyla,
MIEPUCKOTI, ¢doroanmapar,
MHUKPOCKOII, TPOEKIIMOHHBIN
ammapar, IIPOCBETIIEHUE

ONTHKH, BOJIOKOHHAS OINTHKA,
TU(paKIMOHHAS peIIETKa.

rpynmnax Inpu
BOITPOCOB

Padora B
00CYyXIeHUHN




TemaTnueckue

OcHoBHOe coepkaHue

OcCHOBHBIE BH/IbI

0JIOKH, TEeMBbI AeATeTbHOCTH
00y4yarIuxcst

KapTHHE oT IBYX | MEXIIPEIMETHOTO XapakTepa
KOTePEHTHBIX ~ HMCTOYHHKOB. | (Hampumep, o TEeMe
[Tpumepst kinaccnyeckux | «CBETOBbIC  SIBJICHUS B
UHTEPPEPECHIIMOHHBIX ~ CXEM. | TIPUPOICY).
Hudpaxims CBETA.
Hudpakiuonnas  pemérka.
YcnoBue HaOII0IeHUS

[JIABHBIX MaKCUMYMOB IpH
MaJeHUH

MOHOXpPOMATHUYECKOTO CBETa
Ha TUGPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

Xon yyue B IIpU3ME.
Hucnepcust cBera. CinokHbIN
coctaB Oemoro cpera. LBer.
[TonHoe BHYTPEHHEE
OTpa’KEHUE. IIpenenbubIit
yroa IOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Cobwupatomue u
pacceuBarome JIMH3BI.
Tonkas nuH3za.  DokycHOe
paccTositHue W ONTUYECKas

cuJjia TOHKOM JIMH3BI .

PA3JIEJI 6. OCHOBBI CITELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH (5 u)

Ocnosbl CTO (5 1)

I'pannusl
KJIACCHYECKOU
[Tocrynater ClielIMaIbHON
TEeOpuun OTHOCHUTEJILHOCTH.
[IpocTpancTBeHHO-
BPEMEHHOM
[IpeobpazoBanus  Jlopenna.
Ycnosue MPUYMHHOCTH.
OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH.
3amelJIeHMe BpPEMEHH u
COKpalICHHE JUTVHBI.
DHeprus u HMITYJIbC
PENSATUBUCTCKON YaCTHUIIBI.

IMPUMCHUMOCTHU
MEXAaHUKU.

WUHTEpBaJ.

CBsi3b Macchl C 3HeprI/Ie171 n
HUMITYJIbCOM pCHﬂTHBHCTCKOﬁ
YaCTHIIBI. 3Hepr1/m ITOKO4I.

[IpoBenenune KOCBEHHBIX
U3MEPEHHM  UMIyJIbca W
SHEPruu PENATUBUCTCKUAX
gactull (o  ¢ororpadpusm

TPEKOB 3apsKEHHBIX YacTHUIl B
MarHuTHOM TI0JIE).

AHanu3 )51 ONMCaHUe
¢usnyeckux  SABICHUH ¢
HCIIOJIB30BAaHUEM IOCTYJIATOB
CIIEHUAIIBHON TEOpUHU
OTHOCUTEJIBHOCTH.

OObscHeHne OCHOBHBIX
IIPUHLIAIIOB JEUCTBUS
TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: CIIyTHHUKOBBIE
IIPUEMHHUKH, YCKOPUTENN

3apsAKCHHBIX YaCTHUII.

PA3/IEJT 7. KBAHTOBAS ®U3UKA (25 u)




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0J10KH, TEeMBbI AesITeJIbHOCTH
00y4yarIuxcst

Kopnyckynspho- PaBHoBecHoe terioBoe | [IpoBenenue KOCBEHHBIX

BOJIHOBOI1 Tyaliu3m U3ITy4yeHue (M3y4yeHue | U3MEpeHu#,  HCCIeAOBaHUA

(15 1) abCOMIOTHO 4Y€pPHOTO Tena) | 3aBUCHUMOCTEH MEXITY

3akoH  cMmemienus  Buna. | usmueckumu — BeTUUMHAMU

I'mnoresa M. Ilnanka o |nOpu  HM3y4YEHHH  SIBICHUSA

KBaHTax. dorordpdekra. OObBsIcCHEHUE

dotonsl. DHeprus ¥ ummyasc | OCHOBHDIX TIpUHIHNIIOB

borona. dorodbdexr, | ACHCTBHA TEXHUYECKUX

Oneitet A. T. Croneropa | YCTPOUCTB, Takux KaK:

3aKOHBI borodddexra. | CTEKTPOMETD, (1)0T03JI€MGH’1L,

VYpaBuenue DiHmITEeHHA IS horozaryuk, TYHHCIIbHBIX

bororbdexra. «Kpacnas | MMKPOCKOT, COJIHEYHAs

Oarapes, CBETOJIUO/I.

rpanuna» Gotorddexra.

JlaBneHue cBeta (B YaCTHOCTH,
JIaBJICHUE cBeTa Ha
a0COJIIOTHO MOIJIOIIAOILYIO U
abCOJIIOTHO OTPaKAIOLLYIO
noBepxHocTh). Omnbitel [1.H.
JleGenena. BonnoBbie
CBOMCTBA 4JacTHUIl. BoJHEBI 1€
bponna. [lnuna BOJHBI 1€
Bbpoiinst u pa3mepsl obsactu

Pemenne pacué€rHsix 3amau c
SIBHO 3aJaHHOM M HEABHO
3aJITaHHOU bu3nIecKou
MOJICTBIO C HCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpMYI

1o TEME «KBanrtoBsle
SIBIICHUS.

Pemrenne KauyeCTBEHHBIX
3a1ad4, TpeOyIOIIIX

MMPUMCHCHUA 3HAHWI 110 TEME

JOKAJIU3alUKA  JIBHOKYLIEHCS
yactuupl.  KopmyckynsipHo- | «KBaHTOBBIE SIBICHUS».
BOJIHOBOM AYA3M. | Onpenenenne ycioBuii
Hudpaxunst dnEKTPOHOB  HA | poyvienyvocTst  KBAHTOBOI
KpuCTasax. Crenuguka MOJICITH CBETA.
U3MEPEHU B  MHKPOMHpE.
COOTHOLICHMS Ananuz KBAHTOBBIX
HeoTpe/IeNEHHOCTE MPOLIECCOB € HCTIONL30BAHNEM
Teiisenbepra. ypaBHEHUs OWHINTEHHA IS
dororddekra, MPUHIINTIA
COOTHOIIEHU I
HEOIPEIEIEHHOCTH
['eitzenOepra.
Hcnonb3oBanue IT-
TEXHOJOTHIl mpu pabote ¢
JIOTTOJTHUTEIIbHBIMU
UCTOYHUKAMU  HUH(MOpMaIIUU
[0 TeMe, HX KPUTUYECKUHI
aHaIu3 u OLICHKA
JIOCTOBEPHOCTH.
®duzuka atoma (5 4) OneiTel WO uWccnenoBanuio | HaGmroneHue JIMHENYATHIX
CTPOECHUS aToMa. | CIIEKTPOB. OObscHeHue
[lnanerapHass MoJienb aTomMa | OCHOBHBIX MIPUHITUTIOB
Pesepdopna. JIEUCTBUS TEXHUYECKUX
Hoctynatel bopa. Usnyuenne | YCTPOUCTB, TaKnx KaK:
W Toryonienyne GotoHoB mpu | CHEKTPOCKOIL, J1asep,
NMepexome aroMa ¢ ojHoro | KBAHTOBDIN KOMIIbIOTEP.
YPOBHsI 3HEpPruM Ha Apyrou. | OmpexneneHue YCIOBUU
Buapet  cmektpoB. CrHekTp | MPUMEHHMOCTH MOJIETHN




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0JI0KH, TeMBI AeATEeJbHOCTH
00y4yarIuxcst
ypoBHel  sHepruu  aroma | aroma Pesepdopna.
Bogoposa. CIOHTaHHOC M | Apaoo. KBAHTOBLIX
BBIHYJICHHOE WBIYMCHUE | horieccon Ha OCHOBE
csera. Jlasep. IIEPBOTO u BTOPOTO
IIOCTYJIaTOB bopa.
®dusuka atromHoro | Hyknonnas wMopens sxgpa | IIpoBenenue U3MEPECHUMN
aapa u dyeMeHTapHbiXx | [eiisenbepra — IMBaHEeHKO. | paJMOaKTUBHOTO (oHa c

gacTuIl (5 9)

3apsa sapa. MaccoBoe 4ucio
sapa. M3oTonsl.

PagnoakTuBHOCTE. Anbpda-
pacnaa.  OJEKTPOHHBIA U

MO3UTPOHHBI  OeTa-pacma.
l'amma-uznyuenue.

3akoH PaIMOAKTUBHOTO
pacnana. PapnoaktuBHbIE
H30TOIIbI B IpUPOJE.
CBolicTBa  MOHU3HUPYIOILETO
W3IIy4EeHHUS. Bnusanue
PaaMOAKTUBHOCTU HA >KUBBIC
Opranu3Mmbl.  ECTECTBEHHBII

¢don uznydenus. Jlozumerpusi.

DHeprusi CBsI3W HYKJIOHOB B
sape. Snepusie cuibl. Jledekt

Macchl a1pa. SnepHeie
peakuuu. JleseHne W CUHTE3
anep. SlnepHble  peakTOpbl
[IpoGnembl yIpaBJIsiEMOro
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTH4ecKHe aCTIEKTBI
pa3BuUTH 01 (S0): (0)1
JHEPIeTUKHU.

Meroasl  perucrpanuu U
HCCIIEA0BAHMS 2JIEMEHTAPHBIX
yactul. DyHIaMEHTaJIbHbIE
B3auMoOJCCTBUA. bapnonsl,
ME30HBI u JICNITOHBI.
[IpencraBnenue 0
CranmapTHON MOJIENH.
KBapk-riroonHas MOJIEIIb
aJpOHOB. ®dusuka 3a
MIpeACIIaMH. CranpgapTHOl

Mozenu. Témuas marepus u
TEMHAas DHEprus.

EnunctBo
KapTUHBI MUpA.

buznueckoit

HCIIOJIB30BAHUEM JO3UMCETpaA

U HUCCICJOBAaHHE  TPCKOB
YaCTUIL (o TOTOBBIM
dororpadusm).

O0ObscHEHUE OCHOBHBIX
[PUHIUIIOB JIENCTBUS

TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLIECCOB,
TaKUX KakK: JI03UMETpP, KaMepa.
Bunbcona, siaepHsblil peakTop,
TEPMOSACPHBIN peakrop,
aroMHas Oom0a, MarHHTHO-
pe3oHaHCcHast ToMorpadus.

Omnpenenenue
IMPUMCHUMOCTHU
aTOMHOTO sIJIpa.

YCIOBUIA
MOJEIHN

AHanu3 U onucaHue AACPHBIX
peakuuii ¢ MCIOJIb30BaHUEM
MOHITHM MaccoBOE YHUCIO U
3apsAn sAapa, SHEPTHsl CBS3U
s/lpa, 3aKOHOB COXPAaHEHUS
3aps/ia, MaccoBOTO 4YHCIA H
OHEpPIrun B AACPHBIX
peakuusx, 3aKOHa
pPaarnoOaKTUBHOI'O pacmazna.
AHanmM3 W OULEHKAa BIIHUSHUS
PaaOaKTUBHOCTH Ha XUBBIC

OpraHU3MBl, a TaKXKe
IIOCJIEICTBUU pa3BUTHUSA
AIEPHON DHEPreTUKU c

MO3UIUI SKOIOTHYECKOoi 0e3-
ONAaCHOCTH; MPEJACTABICHUN O
paroHaIbHOM
MPUPOAOTIOIb30BAHUH (B
nporiecce MTOJITOTOBKH
COOOIIEHHH, BBIIOJTHEHHS
IPYNIOBBIX TPOEKTOB).

PA3JAEJL 8. DJIEMEHTBI ACTPOHOMUWU N ACTPODU3UKU (12 u)




TemaTnueckue
0JI0KH, TeMbI

OcHoBHOe coepkaHue

OcCHOBHBIE BH/IbI
JeATeJbHOCTH
00y4yarIuxcst

DJIEeMEHTBI
actpoduzuku (12 u)

Oranbl pa3BUTHSI
actpoHomuu. [IpukiagHoe u
MHUPOBO33pPEHYECKOE
3HAYCHHE ACTPOHOMHH.
IIpumeHnmocTh 3aKOHOB
¢buzukm s OOBSICHEHUS
TIPUPOIBI KOCMHYECKHX
00BEKTOB. MeTo bl
ACTPOHOMHYECKHIX
uccinenoBanuii. CoBpeMeHHbIE
OINITUYECKUE TEJIECKOIIBI,
paznoTEIEeCKOIBI,
BHeaTMoc]epHast
ACTPOHOMHSI.

Bun 3BE3THOTO Heba.
CozBe3nust, sipkue 3BE3JBI,
TUIAHETBI, ux BU/IUMOE
JIBUKCHUE.

ConHeuHas cucreMa.

CosHie. CosHeuHnast
aKTHUBHOCTb. Uctounuk
sHeprun CoyiHIIA ©  3BE3I.
3BE3 b, 1504 OCHOBHBIE
XapakTepUCTUKU. Jlmarpamma
«CHEKTPAJIbHBIM ~ KJacc —
CBETHUMOCTD . 3BE31BI
rJIaBHOM
MOCJEI0BAaTENLHOCTH.
3aBUCUMOCTL  «Macca  —
CBETUMOCTE»  JJIA 3BE3
TJIaBHOM
MOCJIEIOBATEILHOCTH.
BuyTtpenHnee ctpoeHune 3BE3N.
CoBpeMeHHbIE
MpeACTaBICHUS 0
MIPOUCXOKJACHUH U SBOJIOLIUH.
ConHna u  3BE3. OTansl
JKU3HU 3BE3I.

Mineunsiii  Ilyte — Hama
TI'amaktuka. Ilonoxkenwme u
NIBIDKEHNE CoaIta B
T'amakTuke. Tumbel rajgakTHK.
Pagnoranaktuku u KBa3aphl.

UépHble OpIppl B sAIpax
TaJIAKTUK. BcenenHas.
Pacmmpenue Bcenennoi.

3akon XaOOma. Pas0Oeranue
raaktuk. Teopusa bonbiioro

B3pBIBA. PenukroBoe
U3JIy4yeHue.
MacutaOHast CTPYKTYpa

VYyactue B JUCKYCCUU O POJIU
aCTPOHOMHUU B COBPEMEHHOM
KapTUHE MHpa, B
MPAKTUYECKOU JIeSITEILHOCTH
yeJoBeKa W JaJIbHEUIIEM
HayT-IHO-TGXHI/I‘-IeCKOM
pa3BUTHH.

[ToaroroBka cooOmeHuit o
METO/1aX MOJIyYE€HHUsI HAyYHBIX
aCTPOHOMUYECKUX  3HAHUH,
OTKPBITHSIX B COBPEMEHHOM
aCTPOHOMHH.

IIpumenenne
OCHOBOIIOJIAraroIInX
ACTPOHOMUYECKUX TOHATHIA,
3aKOHOB M TEOpHM UL
aHanmm3a U OOBsACHEHUs
(bu3IIECKUX MIPOLECCOB,
MPOUCXOJSIINX B 3BE3/AX, B
3BE3/IHBIX CHUCTEMaX, B
MEKIaJaKTUYECKO  cpelie,
JIBUKEHUS HEOECHBIX  Te,
DBOJIOLUHU 3BE3] 5
Bcenennoii. [IpoBenenue
HaOMroIeHU# 3BE3IHOTO Heba
HEBOOPYKCHHBIM IJIA30M €
HCII0JIb30BaHUEM
KOMITHIOTEPHBIX MPUITIOKEHUM
JUISL OTIPENIEIICHUS T10JIOKEHHUS
HeOeCHbIX  OOBEKTOB  Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
CO3BE3/IUS CeBepHoro
MOJIYIIApHUs U APKHE 3BE3MBI.

[IpoBenenne HabmOaEHUN B
teneckon  JlyHwl, r1uIaHer,
TYMaHHOCTEH W  3BE3IHBIX
CKOIUICHUH.




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0J10KH, TEeMBbI AesITeJIbHOCTH
00y4yarIuxcst
Bcenennoii. Meraranaktuka
Hepewénnsie poOIEMBI
ACTPOHOMHH.
OUBNYECKUM TTPAKTUKYM (16 u)
Du3nYECKU Crnioco0sl u3Mepenus | [IpoBenenue KOCBEHHBIX
MIPAKTUKYM ¢bu3nuecKux  BEIMYUH  C | U3MEpeHui buznueckux
(16 1) HCIIOJIb30BAHUEM aHAJIOIOBBIX | BEJIMYMH. Hanpuwmep:
U 1U(GPOBBIX U3MEPUTEIBHBIX | MEPHOJA CBOOOIHBIX
npuOOpPOB M KOMIBIOTEPHBIX | KOJNEOAaHWUH  HUTSIHOTO U
JATUYUKOBBIX CUCTEM. | MIPYXHUHHOIO MasiTHUKOB,
AGcomoTHBIE U | IIOKa3aTels IIPETOMJICHUS
OTHOCHUTEIILHBIC CTEKJIa, (hoKycHOTO
MOTPEIIHOCTH U3MEPEHHUI | pacCTOSHUSA  paccerBaroIIeH
(bu3HuecKux BEJIMYUH. | JIMH3bI, JUIMHBl  CBETOBOWU
Onenka TpaHull | BOJIHBI, MIOCTOSIHHOM
norpemHocteid. [IpoBenenue | Punmbepra u .11
KOCBCHHBIX ~ — MSMCPCHUHN, | TThopenenne  mcciemopanuit
MCCIIE/IOBARNH 3aBUCHMOCTEH | sapycyvioctedi  dusmueckux
bu3znIecKnx BEIIMYHH, | porin Harpumep:
TIpOBCpKa HPCIVIOMCHHBIX | sappcumoctu cunbl Ammepa
runores  (sbibOop 3 paboT, | o1 oy TOKA; 3aBUCUMOCTU
OTMCAHHBIX B TCMATMYCCKUX | 3]IC  caMoMHAYKIMH  OT
paszcnax «YeHUYECKHH CKOPOCTH H3MEHEHHUsI CHJIbI
SKCIIEPUMEHT, J1adOPAaTOPHBIC | 1o n o IeMH; 3aBHCHMOCTH
PaboTBI, NPAKTHKYM). CHJIBI TOKa 4Yepe3 CBETOJUO
OT HAIPSKEHUST; 3aBUCUMOCTH
dboxycHOTO paccTosHus
JUH3Bl OT BEIIECTBA M T.IL
[IpoBenenne  ONBITOB 1O
IIPOBEPKE MPEAJIOAKEHHBIX
runore3. Hampumep, npu
U3YYeHUH  HHTephEepeHIInn
Ja3epHOr0 M3ITy4YCeHHUS,
U3Y4YeHUH JU(PaKIUOHHOTO
CIIEKTpa, W3y4YEHUU
TTOTJIOIIIEHUS OeTa-yacTHI]
AFOMUHHUEM U T.II.
Cobmroienue MPaBUII
Oe3omacHoro  Tpyaa Ipu
MPOBEJICHUH MPAKTUKYMaA.
OBOBIIAIOIIEE TTIOBTOPEHMUE (15 u)
CucremaTtuzanus u | O6o6mmeHue u | Hanucanue »scce o poau
00001eHune cUCTeMaTu3anus coaepkanus | (pU3MKK B pa3nuyHbIX chepax
MIPEeIMETHOTO paznenoB Kypca «MexaHuka», | AedaTeIbHOCTU YeJloBeKa.
CONEPHKAHU U OHBITA | Monekymaphas (u3nKa ¢ BBII'IOJ'II:IGHI/IG yUeOHBIX
JIeATENLHOCTH, TepMOMHAMUKA, 3alaHU  MHTETPUPOBAHHOTO
MPUOOPETEHHOTO NP «DTNEKTPOTHHAMHKA, Xapaxrepa,
W3y4YEHUU KYpCa | (KomeGamms u  BomHbIy, | ACMOHCTPUDYIOIIMX OCBOCHHE
buzuku 10—11 | «OcrOBEI criermanpHoii | OCHOBHBIX MTOHATHUH,
KJIACCOB GbuU3MYECKUX  BEIMYMH U




TemaTnueckue OcHoBHOE coep:kaHue OcCHOBHBIE BH/IbI
0JIOKH, T€MBbI JeATeILHOCTH
00y4yarIuxcst

TEOPUH  OTHOCHUTEIBHOCTU»,
«KBanToBas buznkay,
«DJIEMEHTBl aCTPOHOMHH U
acTpoU3uKm».

Poinb ¢pu3uku u acTpoHOMHHU B
9KOHOMMYCCKOM,

TEXHOJIOTHYECKOM,

COLMAJILHOM M 3THYECKOH
chepax JIeSITeIbHOCTH
YeJIoBEKa; poOJib U MECTO
(GU3MKM W acCTPOHOMHH B

COBPEMEHHOMN Hay4YHOU
KapTUHE MHpa; 3HAYCHUE
OIMCcaTeIbHOM,
CUCTEMATU3UPYIOLIEH,
OOBSICHUTEJIBHOM u
MPOTHOCTUYECKON  (yHKIMA

¢bu3nueckoil TEOpuH; POJb

¢busuyeckoi  Teopun B
(bopmMupoBaHUU
HpeICTaBICHUI 0

¢u3nvecKkoil KapTUHE MUDA,
MecTO (U3NYECKON KapTHUHBI
Mupa B o0miemM  psay
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX MPEACTaBIECHUN O

IPUPOJIE.

3aKOHOB Kypca ¢usuku 10—
11 kiaccos.

Perenune KaueCTBEHHBIX
3aj1a4, B TOM quciie
WHTETPUPOBAHHOTO u

MEXIIPEJMETHOTO XapakTepa.

Pemienue pacu€THbIX 3amad ¢
SIBHO 3aJIJaHHOW W HESIBHO

3aJJaHHOU dusnueckoit
MO/IEJIBIO, TpeOyroLmx
IIPUMEHEHUs  3HAHUM U3
pasHbIX pa3esoB LIKOJIbHOIO
Kypca (u3mKM, a TaKxe
UHTETpaluy  3HAaHUA U3
IpyTuX IIPEIMETOB

€CTECTBEHHO-HAYYHOTO
[UKJTIA.

PaGora B rpynme 1o
BBITTOJIHEHUTIO IPOEKTHBIX
pabor.

Peseps (10 u)




