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NOACHUTEJ/ILHAA 3AITUCKA

Patoyaa  mporpamma  y4yebHoro  npegmetra  OBlly.02  ®uszuka
ApejHasHadyeHa Aag usydeHus ¢usuku B ODBIOY «K3MT», peanusymwomeMm
o0pasoBaTeNbHYI0 NpOorpaMmy cpefiHero o6llero o6pa3oBaHMsA B Tpejenax
OCBOEHHUSI OCHOBHOH MpodeccroHaNbHOW o00pazoBaTenbHON mnporpammbl CIIO
(ONIOIT CIO) ma 6a3e ocHOBHOro o6Hiero 06pa30BaHUS 1PH [OATOTOBKE
KBaMOUUMPOBAHHBIX  pabodux, cayxkammx no npodeccun  13.01.10
JJIEKTPOMOHTED MO PEMOHTY U OOCAYKUBAHHIO 3JEKTPOOOOpYAOBaHUSA (IO
OTpac/isiM).

IlporpammMa paspaboTaHa Ha ocHoBe TpebosaHuil PTOC cpegHero o6iero
o6pasosanua (ProC COO), yreepkieHHOro MUHHUCTEPCTBOM 06pa3oBaHus U
Hayku P@® ot 17 masa 2012 r. Ne413, B pemakuuu ot 29 uwaa 2017 r, u
IPUMEPHOH TmporpaMmbl  001e06pa3oBaTeIbHOH  y4eOHOH  JAHCIHUIUIHHbI
«Pusuka» AAs  OpoPecCHOHaNbHLIX  06PA30BaTEeNbHBIX  OpraHH3alH,
peKOMeHIOBAHHOMN DeepasbHbIM roCyAapCTBEHHBIM aBTOHOMHbBIM
yupexxjenueM «DejepasbHBIM  HHCTUTYT pPA3BUTHUS 06pa3oBaHus» (Jara
perucrpauuu - 20.06.2016, Ne O0L-11-160620) ¢ yTouHEeHHEM COJepKaHudg
y4ebHOro Marepuasa, IOCJef0BaTeNbHOCTU €ro U3ydeHus, paclpejeseHusi
y4eOHbIX Yac0B, BU/0B CAMOCTOSATENbHBIX PaboT ¢ yueToM crieq UK MPorpaMm
NOJArOTOBKM  KBaJUGUIIMPOBaHHBIX  pabouuX, CAYXAIWX, OCBauBaeMOH
npodeccunu.

ConmepxaHue nporpaMmbl y4yebHoro mnpeameta OBlly.02 ®wusuka
HallpaBJIeHO Ha JOCTW)XXKEeHHe CAeAVIOIIUX Lieeil:

1. ocBoeHMe 3HaHUH O QYHJaMeHTAJbHBIX QH3UYECKUX 3aKOHAX U
IPUHIMIIAX, JIeXKallUX B OCHOBE C(OBpPeMeHHOH (QU3UYeCcKOM KapTUHBI MUDPE;
HanboJ/lee BaXKHBIX OTKPBLITUAX B 06acTH QU3NKH, OKA3aBIIKX ONpese/soiee
BJUSHUE HA pa3BUTUE TEeXHUKH U TEXHOJOTHHU; MeTOAaX HAYYHOTI'O IMO3HaHUA
IPUPOADLL;

2. OBJaJleHUe YMEHMSAMH NPOBOJUTL HAO/0ZeHuda, IUIAaHUPOBATb U
BBITIOJIHATD 3KCHEPUMEHTBI, BbIABMLATH TIUIOTE3Bl U CTPOMThL MOJENY,
IIPUMEHATH T10Jy4eHHble 3HaHUA N0 PU3UKe 1A 0ObACHEHUS pPa3zHoObpasHBIX
busnyecKux dABJEHUH ¥ CBOMCTB BelLECTB;, IIPAaKTHUYECKHW MCII0J/b30BaTh
¢pUsuyecKHe 3HaHUA; OLEHUBATh [JOCTOBEPHOCTb  eCTeCcTBeHHOHAy4YHOH
uHQOpMAIUHY;

3. pasBuTrAEe  MNO3HaBAaTeIbHLIX  HUHTEPECOB, HHTEMIEKTYa/bHbIX H
TBOPYECKUX CHOCOOHOCTEH B MpolLecce NpUOOpeTeHUd 3HAHMH W YMeHUH Mo



Gu3KKe ¢ MHCOOJAL30BAHUEM  PAa3/HYHBIX HCTOYHUKOB HMHQOpPMaliMM H
COBPEMEHHbBIX HHGOPMAIMOHHBIX TEXHOIOTHH;

4. BoCcIMTaHUe yOeXJEeHHOCTH B BO3MOXKHOCTH [103HAHHUS 3aKOHOB
IPUPOADB]I, HUCTIONb30BAHHUA JAOCTIKCHUN PU3MKM Ha 6Jjaro pasBUTUA
4eNOBEYECKON LMBUAMU3AIMY; He0O6XOAMMOCTH COTPYAHHUYECTBA B Iporecce
COBMECTHOI'0 BBbIIIOJIHEHUs 3akad, YBaKMTEJbHOIO OTHOWIEHUS K MHEHHI
ONMOHEHTAa IPHA OOCYKACHMH Npo6JieM eCTeCTBEHHOHAYYHOI'0 COJIePXKaHUS;
FOTOBHOCTH K MOPaJbHO-3THYECKOH OIleHKe HCIOJIb30BAHHS  HAY4YHbIX
JOCTHIKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3AIIUTY OKPYKAOLEH Cpefibl;

5. MCNOJIb30BaHMe NPUOOPETEeHHBLIX 3HAHUHM WM YMEHHH /s perneHust
NPaKTHYeCKHUX 3a4a4 I[I0OBCEJHEeBHOH KM3HM, obecrneyeHHd 6e30MaCHOCTH
COOCTBEHHOHW :KHM3HH, PpalMOHAJBLHOTO MPHPOAONOJb30BAHUA M  OXpaHbl
OKpyXarolleil cpesibl ¥ BO3MOXHOCTb HPUMeHEHUs 3HAHUH IPH PelieHWH 331,
BO3HUKAKLIKUX B IOCJEAVIOWEeN npoGeccuoHaNbHON AeATENbHOCTH.
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1. ObIIAA XAPAKTEPUCTHUKA YYEBHOT O ITPE/IMETA

B octose y4yednoro npegMera OBIly.02 ®Dusuxka nexut ycTaHoBKa HaA
GopMHupOBaHHUEe Y CTYJIEHTOB CHCTeMbl 0Ga30BbIX MOHATHH (QUIUKU U
IPEeACTaBACHHA O COBPEMEHHOH U3MYECKOW KapTWHE MHpa, a TaKxke
BBLIPAbOTKA YMEHUN NPUMEHATh QU3NUecKUe 3HAHUS KaK B TPodeccHoHanbHOH
AeSITEABHOCTH, TAK U /ISl pellieHHsl XKU3HEHHbIX 3a4a4.

MHorune noJsiokeHUs, pasBuBaeMble QU3UKOH, PacCMATPUBAIOTCA Kak
OCHOBA CO3JaHHsA U HCIOJb30BAaHUA UHQOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
rexnonoruit (MKT) - opHoro uz Haubosee 3HAYUMBIX TEXHOJOTHYECKHUX
JAOCTIKEeHWH COBpeMeHHOHN UBUNIU3ALIUN.

®usyka faet K04 K TOHUMaHHI0 MHOTOYHCIEHHBIX sIBJEHHH U TPOLIECCOB
OKDYarlero Mupa (B eCTeCTBEHHOHAYYHBIX O06/acTaX, COUHOJIOTUH,
9KOHOMUKE, A3bIKe, JUTepaType U Ap.). B dusuke popMupyoTcs MBOTHE BUbI
JAeATeIbHOCTH, KOTOphle UMEIT MeTanpejMeTHhIN XxapakTep. K HUM B HepByio
o4Yepesib OTHOCATCA: MOJeNUpoBaHue OOBEKTOB M IMPOLECCOB, MPUMEHEHHUE
OCHOBHLEIX  METOJOB  MO3HAHUS, CHCTEMHO-UHQOPMAIIMOHHBIH  aHaJu3,
$opMyAMpOBaHKE TUIIOTE3, aHaIUW3 U CHUHTE3, CpaBHeHHe, O0606IIEHHE,
CUCTeMATH3Allis, BBISBJEHUE [PUUUHHO-CAEACTREHHBIX  CBSI3eH, ITOHCK
aHaJoros, yilpaBjeHHe O00beKTaMH W npoueccaMd. UMeHHO 3ToT npeaMeT
[103B0JIAET HO3HAKOMUTD CTYJEHTOB C HAYYHbIMH MeTOaMU NO3HAHUSA, HAYIUTD
UX OTJIYHATh FUIIOTE3Y OT TEOPUY, TEOPHIO OT SKCIIEPHUMEHTA.

dusuka uMeeT oO4deHb OoJbLIIOE W BCEeBO3pacTaloliee  YMCIO
MEXIUCUHIIMHAPHBIX CBA3EH, IPpUYeM HAa YPOBHE KAK MOHATUUHOTrO alrapara,
Tak ¥ UHCTpyMeHTapusa. CKasaHHOe I103BOJISIET PaccMaTpUBaTh PU3UKY Kak
MEeTaJAMCLHUIUIMHY, KOTOpad NpPeAOCTaBAeT MEXAHCUUIJIMHAPHBINA S3BIK /s
ONKUCAHKS HAYYHOM KAPTHHBI MUpa.

Pusnka ABJAETCA CUCTEMOOOPA3YIOMIUM daKkTopoM i
eCTeCTBEHHOHAYYHBIX y4eOHBIX NpeJMeTOB, NOCKOJbKY (QU3WYECKHe 3aKOHbI
JIEKAT B OCHOBE COJEP:KaHHUS XUMUH, OUONOTHM, reorpadpuu, acTpOHOMHU H
CllelMajJbHbIX  JUCUMIVIMH  (TexHMYecKas  MeXaHHMKa, 3JIEKTPOTEeXHHKA,
BJIEKTPOHHKA M Ap.). Y4eOHpll npeameT «DPusnka» co3faeT yHHBEPCAJIbHYIO
6azy Aas W3ydyeHUs o0menpodpecCHOHaNbHBIX W CHEHMANbHBIX JHCIUIUIAH,
3akazbiBasd QyHAAMEHT JUid NOCAeAVIOIero 06y4yeHus CTYAeHTOB.

Obsapas JOrMYECKOW CTPOMHOCTBIO W ONUPAasiCh HA SKCIEPHUMEHTa/bHbIE
daKtbl, 3TOT npegMer QopMHUpYeT Y CTYAEHTOB NOJJIMHHO Hay4dHOe
MUPOBO33peHKe. PUSUKA ABJAETCAd OCHOBOW VUeHHs 0 MaTepuajbHOM Mupe U
pewaeT npobJeMpl 3TOrO MUpa.



IIpu ocsoenuu npodeccuu CIHO 13.01.10 DnekTpoMOHTEp [0 PEMOHTY H
OGCAYVKMBAHUIO 3JIeKTPooGOpynoBaHus (10 OTpaciasiM) TEeXHOJIOTHYECKOro
npopusia npodeccHoHalbHOTO 006paszoBaHus (QU3MKA H3yyaeTcs Oosee
yrAy6aeHHO, KaK NPOQU/bHDBIA y4ebHbIN npegMeT, YYUThIBAIIUNA cienupuKky
0CBauBaeMou npodeccun.

B copepaHWM yd4ebHOro npeaMeTa Mo ¢PU3KKE NOpPpU NOATOTOBKE
o0y4amwiuxcsd no HpodeccHsM TexHuYecKoro npoduisi npodeCCHOHANbHOIO
obpazoBaHus npodUAbHOH COCTaBIAOIEN SBJISETCA pasjesn
«JJIEKTPOJUHAMUKE», TAK KaK OOJBIIMHCTBO COelMaJbHOCTEH, OTHOCALIHUXCA K
3TOMY NPOQHUII0, CBI3aHEI C 3JEKTPOTEXHUKOH U 3JIEKTPOHUKOH.

TeopeTnyueckue cBefeHUA N0 QU3MKe JOMOJHSIIOTCA JeMOHCTPAIUAMH U
JlabopaTopHbBIMHU PabOTaMH.

Hsyyenue obuieobpaszosarenbHoro yyebHoro npejmera OBIly.02 dusuka
3apepiiaeTcs  MOABeJEeHUeM HTOroB B QopMe 3K3aMeHAa B  paMKax
IIPOMEXKYTOYHOH aTTeCTalMH CTYJeHTOB B npouecce ocsoeHus OI10I1 CIIO.



2. MECTO YHEBHOTO TPEAMETA B YYEBHOM IIJIAHE

Yyebunplit npeaMetr OBIly.02 ®Pusuka asagercs y4eGHbIM NpeAMETOM MO
BbIGOPY M3 00A3aTENbHON NpeaMeTHON 06sacTH «EcTecTBeHHble Haykuy PIOC
cpefiHero 06uero o6pasoBaHus.

B OBIIOY «KOMT», peanusyrouieM 06pa3oBaTeNbHYIO NPOrpaMMy cCpeiHero
obuiero obpaszoBaHua B Opefesax ocsoenusa OIOI CIIO una 6ase OCHOBHOIO
obmiero o6GpaszoBaHus, y4eOHbI npejpver OBIly.02 ®usuxa uszyvyaercas B
obuieobpasoBaTebHOM yuyeGHOM HuKIe ydyebHoro miana OIOI CHO na 6ase
OCHOBHOT'0 0011ero 06pa3zoBaHus.



3.PE3YJBTATHI OCBOEHNMA YYEBHOT O IPEJAMETA

OcBoenne  cojepxkaHud ydyebnoro npezamera OBlly.02  Quzsuka

obecrieunBaeT JIOCTIKEHUE CTYAEHTAMU CIeAVIOIUX Pe3yIbTaTOB:
* TMYHOCTHBIX!

YYBCTBO TOPAOCTHM M YB&OKEHHs K MCTOPUM U JOCTHXKEHUAM
OTEYECTBEHHON PU3UYECKON HAYKK; QU3HYECKU IpaMOTHOE NoBe/leHUe B
npodeCCHOHANBHON JeATeNbHOCTH 1 ObiTY HPU 06panieHuu ¢ npudopamMu
U YCTPOUCTBAMY;

TOTOBHOCTD K IPOJAOJKEHHUIO 00pa30BaHUS U IIOBBIIUEHUS KBAIUPUKALUN
B U30paHHOW MnpodeCCUOHAJbHON [OesSTeNbHOCTH M 0ODBbeKTUBHOE
OCO3HAaHUE POJU QU3HIECKUX KOMIIETEHLHH B 3TOM;

yMEeHWEe HCI0JIL30BaTh AOCTMXEHUA COBPEMEHHON QUu3NiecKoHd HayKu U
dU3HYECKHX TEXHOJOTHH s MOBbIIEHUS COOCTBEHHOTO
MHTEJIEKTYa/IbHOIO  PAa3BUTHUA B BhIOpaHHOW MpodeccuoHa bHOM
LEATeNbHOCTH;

YMeHHe CaMOCTOATEeNIbHO A06bIBATh HOBBIE A4 cebsa Gu3nyecKue 3HAHUS,
UCIIOJIb3YS AJIS1 3TOr0 JOCTYIIHbIE UCTOYHHUKYU MHQOPMAIlIH;

yMeHHe BBLICTPAauBaTh KOHCTPYKTUBHBIE B3aMMOOTHONIEHHS B KOMaH/ie 10
penieHrIo 061X 3a1aY;

yMEHHE YINPaBJdTbh CBOEH NO3HABATE/bHOH JeATeNbHOCTLIO, IPOBO/UTh
CaMOOLIEHKY YPORHS COOCTBEHHOTO MHTEJIEKTYANhHOI'0 PA3BUTHUS;

¢ MeTallpeJMeTHbIX:

MCHOJIb30BAHME DPA3/IMYHBIX BUJOB NO3HABATEJbHON AEATEeNbHOCTH A
penteHUs QU3UYECKHX 3a/a4, TPUMeHeHre OCHOBHBIX METO/OB ITO3HAHUS
(HaburoieHUs, ONUCAHHUA, U3MepeHUd, IKCHepUMeHTa) 18 H3y4YeHUsd
Pa3JMYHBIX CTOPOH OKPYXAIOLeH 1eUCTBUTE/LHOCTH;

HCIIOJIb30BAHKE OCHOBHBIX HUHTE/UIEKTYaNbHBIX Ollepalui: NOCTAaHOBKHU
337241, QOpPMYJUPOBAaHUA TUIIOTE3, aHaJM3a U CHHTE3a, CPaBHeHHHd,
06061eH s, CHUCTEMATU3ALUMY, BBIABJIEHHUS TIPUYUHHO-CAEACTBEHHBIX
CBA3eH, IOMCKa aHasoroB, GopMy/JUpPOBaHUA BBIBOJOB A H3yIeHUS
PAa3JIMYHBIX CTOPOH OQU3UYeCKHX 00BEKTOB, fBJEHUN U IPOLECCOB, C
KOTOPBIMH BO3HHUKaAET HEeOOX0MMOCTh CTaIKUBATLCH B
npodeccuoHanbHOU cdepe;

YMEHHEe IeHepHupoBaTh UJeu U ONpelesaTh CpeJiCTBa, HeobXoauMble JJIs
WX peanrsauyi;

YMEHHEe  MCIO0JI30BaTb  pasjdyHble MCTOYHUKA AN [OJy4eHUs
dbn3nveckor nHGOpMayUK, OLlEHUBATD €€ IOCTOBEPHOCTD;

9



YMEHHE aHaJIM3UpoBaTbh M NPEJACTaBIAsATh WHPOPMAIMI0 B Pa3JUYHBIX
BU/IAX;

yMeHue  MNyOJHYHO  TPEJACTABAATbL  Pe3ysibTaThl  COBCTBEHHOTO
MCC/IeJIOBAHNS, BECTH JUCKYCCUM, JAOCTYIIHO W TapMOHWYHO codyeTasi
cojepkanue 1 GOpPMbI IPeACTaBAIeMOR HHGOPMALIUY;

¢ [IPpeAMETHDBIX;

CQOPMHUPOBAHHOCTL MpPEACTAaBJEHUH O poau U  MecTe OQU3HKM B
COBPEMEHHON HAay4YHOH KapTHHE MUPA; NOHUMaHHE QU3HIECKOH CYHIHOCTH
Hab/MwAaeMblX BO BeeneHHON dABneHui, ponu dusuku B GopMUpOBAHUN
Kpyrosopa ¥ QYHKUHOHAJALHOH rpaMOTHOCTH 4YeJIOBEKa /Jisl pellieHusd
OPaKTUYEeCKUX 331aY;

BJIaJieHue OCHOBOIIOJATat0IUMU brs3nIecKUMHU NOHATUAMY,
3aKOHOMEpPHOCTAMM, 3aKOHAMMU W TEOPUSIMH; YBEPEHHOE HCIOJIb30BaHUe
dusUIecKON TEPMHUHONOTHY U CUMBOJIHKHY;

BJIaZleHHe OCHOBHBLIMM METOAAMHU HAYYHOr0 NMO3HAHUM, UCNOAb3YeMbIMH B
pU3MKe: HAb/IIOACHUEM, OIIMCAHUEM, U3MEPEHHEM, IKCIIEPHMEHTOM;
yMeHUs  00pabaTbhiBaTh  pe3yJabTaThl  H3MepeHUil, o6HAPYKUBATh
3aBUCUMOCTDb MeXAY $U3UUECKUMU BeUINHAMY, OO BACHATD NONYUEHHbIE
pe3yabTarTbl H 4eJ1aTh BbIBO/bI;

cGOpMHUPOBAHHOCTh YMEHHUS pelaTh GU3nYecKue 3aauu;
CQOPMHUPOBAHHOCTL YMEHHs [PUMEHSTb IOJNyUYEeHHbIE 3HAHUSA [AJs
OOBACHEHUA VCJOBUH [POTEKaHUs] QU3NYECKHUX SBJEHUH B TPHUPOJIE,
npodeccuoHanbHON chepe W AN9 OPUHATUA NPAKTHYECKUX pPelleHHd B
HOBCEIHEBHOMN }KU3HH;

cGOPMHUPOBAHHOCTh COOCTBEHHOH MO3UIHHU [0 OTHOIEHHO K GU3HIEeCcKOi
HHPOpMaLHH, IONYYaeMOH U3 Pa3HbIX UCTOUYHHKOB.
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4.O0B'bEM YUYEBHOI0O NNPEJJMETA ¥ BU/ILI YYEBHOM PABOTHI

Bus yyebHoli padoTtsi O6nem
YACoR
06neM 06pasoBaTe/IbHON HArPDY3KHU 308
B TOM YHC/AE!
3aHATHH TEOPETHYECKOTO 0BYIeHHd 123
IpaKTHYeCcKHe ¥ 1abopaTopHbie 3aHATHS 82
[IpaKkTU4yecKas rnoJroToBkKa 18
CamocTodTesinHad pabora 73
WHAUBUAYAJIBHBIH NPOEKT 30
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5. TEMATHYECKHH IJIAH ¥ COAEPYKAHME YYEBHOTO NMPEAMETA 0BIlly.02 ®usuka

HaumeroBaumne
Pa3jiesion ¥ TeMm

Copepanme yuebuoro Marephasla, 1atopaTopHbie U NpaKTHYeCKHe
paboThi,
camMocroaTebHad pafora 06yYaRIUXCA

06BeM
YACOH

B rom
YHLAe
NpaKTy-
YecKas
HOETo-
TOBKa

Yposedn
ocBoeHuA

1

2z

3]

4

411

Beepeune

duznka — dyHJamMeHTaNbHAS HAayKa 0 npupoje. BECTecTBeHHOHAYYHbIM METOA
[O3HAHUS, €r0 BO3MOMXHOCTH U FPAaHULLI IPHMEHMMOCTH. JKCIEpUMEHT U
TEOPHUA B LpPOLecCe MO3HAHMA UpUpoAsl. MogeaupoBauue OU3WYECKUX
SABJEHUH K nponeccos. Posib sKCNepUMeHTa W TEOPHH B IIPOLIECCe MO3HAHUA
npupoabi. Pusznueckas BeawuHHa, [lorpemHocTH u3MepeHHH (GU3HYECKUX
peanyuH., ®uandveckwe 3akoHbl. ['paHunbl OpUMEHUMOCTH  GUINYECKUX
3akoHORB. [TousiTue o PuaMYeckold KapruuHe MHpa. 3HadeHue QUIMKU TpHU
ocgoeHuu npodeccuii CI1O.

Paspenl

Mexanuka

38

Tema 1.1.
KuneMaTuka

Copepxxanue yYebHOIo MAaTEpHAJIA

Mexanugeckoe gproxkedue. [lepememenue. llyrs, Cxopocrb. Pasnomepgoe
IpAMOJAUHENHHOE JBIKeHUe. YCKopeHue, PapHonepeMeHHOe HPAMOJMHEHHOE
JIBHGKEHUE,

CoBojuoe najgenue. JABmkeHue Tea, OPOLIEHHOrO 110J1 YIVIOM K FOPU30HTY.
PaBHOMepHOe ABHIKEHHUE IO OKPYHOCTH.

JAdeMoHCTpanny

1. 3aBHCHMOCTbH TPAEKTOPHU OT BLIOOPA CUCTEMBI OTCHETA.
2. Bujipl MeXaHMYECKOr 0 ABHKEHUA,

pakTyecKue 3anATHA

1. Pemenye 3234 1o TeMe «PaBHOMEPHOe OPAMOJAUHEHHOE SBKEeHHER

2. Pemenue 3a7ay 110 teMe «/[BIKeHHE C TOCTOSSHHBIM YCKODEHHEM.
PapHOMEpHOE ABHKEHME TOYKU 110 OKPYIKHOCTUY

Tema 1.2.

Copep:xauie yaeGHOTo Marepuaia
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JAHaMAKa

[lepsnid 3akon Hetotona. Cuaa. Macca. Umnyanc, Bropolt 3akoH HeioToHa.
OcnoBHOM 3aK0H KjaaccHyeckod puHamuku., Tperult 3akon Hblorona. 3axou
BCeMUpHOro TaroreHus. 'paButannonuoe noae. Cuna tsoxect. Bec. Criocobnt
usMepeHns Maccol Tes CHJbI B MEXaHUKe,

deMoncrpanmum

1. 3aBHCHMOCTH YCKOpPEHHS TeNa OT erc Macchl U CHJbl, AeHCTByolled Ha
TENO.

2. CooskeHnue cuJl.

3. PapeHCcTBO W [POTHBONOJOXHOCTBL HANpPAaBJEHUS CUA  JeHCTBUA U
OpOTHBOAEHCTBUSA.

4. 3aBUCUMOCTD CHJILL YIIPYTOCTY 0T AeQopMaliH.

5. Cunwt Tpenus.

6. HeBecomoCTb.

[IpakrnyvecKue 3auaTuA

1. Mlpumerenue 3akonor Hul0TOHA NpH pelIeHUU 33834

JlaGopaTopHble paboThi

1. HUccnepoBaHue ZBKEHUS TeNa N0 AEHCTBHEM ITOCTOSHHON CUJIbL
Uccnegopanue 0cobeHHOCTEN CHALI TPEHUSL

SCRE SRR X

CamocroareabHas pabora

NoaroToBKa K NpaKkTHYecKUM ¥ IA6opaTopHBIM paboTaM C UCNOJIb30BAHUEM
METOJUYECKHX PEKOMEHAAUMH NIpenogararTeis, opopMaeHye NPaKTUYeCKHX U
N1a60paTopHbIX paboT, NOAroTOBKA K UX 3allUTe.

SN

CocraBjieHue ONOPHOIO KOHCNEKTA 110 TeMe «3aKoHbl HpoToHay

Tema 1.3.
3AKOHBbI COXPAHEHUA B
MeXaHuKe

Copepxanne y4eGHOro MarTepuana

3aKOH coxpaHeHUs uMnyabca. PeakTusHoe apuxenue. Pabora cuasl. PaboTta
NOTeHUUaALHBIX  cri. Mowmdocrs.,  3ueprua. KuHerunueckas  sHeprus.
HNortennunanbuaa o9Heprusd. 3aKoH COXpPaHEHMS MexaHudeCcKOHW 3Hepruu.
[IpuMeneHHe 3aKOHOB COXPaHEHUS.

JeMOoHCTpannmy

1. PeakTuBHOE ABWXeHHE,
2. llepexop NoTeHENaIbHON SHEPIUH B KUHETHYECKYIO M 06paTHO.

IIpakTuieckne 3aHsATHA

1. TlpumeHeHnre 3aKOHOB COXPAaHEHHUA MMIIYJ/IbCa U MEXaHUYeCKOU SHePIHH
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[pU PenieHud 3a4ay

JlaGoparopHbie paGoThE 2
1.MccnepoBanpe 3aK0HA COXPaHCHUSA MEXAHMYCCKOW 3HEPIHUH IPH JBHIKEHUH 2
TeJA 0] JEUCTBHEM CHJI TSDKECTH U yiipyrocTu. CpaBHerue paboTel CUIbI C
U3MeHeHNeM KHHEeTHYEeCKOH 3HePruu.
CamocroarenbHas padoTa 10
[TosroToOBKA K NPAKTHUYECKUM U Aa60opaTOPHBLIM paboTaM ¢ HCHO/b30BaHHEM 2
METOAUYECKHX PEKOMeHJauuil npenogasaTtess, 0QopMIeHHe IPAKTHYECKUX 1
J1abopPaTopHbIX padoT, HOArOTOBKA K HX 3aLUTe.
MMoaroToBKa cooblieHyil ¥ Npe3eHTali M0 TeMaM «PeakTUBHOE ABUXKeHUE U 8
BUJBI PEAKTUBHBLIX ABHrareneii», «lepBbiil nojsier yenoBeka B KOCMOC», «B.
TepemxoBa - mnepBasg JKeHUWHHA-KOCMOHABT», «HMpen lLnoakosckoro»,
«Kopoaes C.IL»
Tema 1.4. Copepxanme y4eOHOre MaTepuaia
MexaHuugeckme KonebarennHoe ppwxedue. [apMmonuveckue Kosebanus, CBOGOJHDBIE 6

KoJieGaHus ¥ BOJIHBI | MexaHudeckue Konebauus., JluHeliHbie MexaHWMUeckue KosebaTesibHble
cucteMsl [IpeBpanieHre SHEPIUY 11PU KosiebaTeNbHOM jBHxKeHun. CBoOBOgHbIE
3aryxaloie MexaHudeckue Konebanus., BolHyXzedHble MexaHWyeckKue
kosnebauusi. [lonepeurbie U NPOAOAbHLIE BOJIHbL XapakTePHCTUKH BOJHbL
YpaBHeHHe OCKOH Oerymeid BOJHBbL. 3BYKOBBIE BOJHBL YALTPA3ByK U €ro
IpHMEHeHHUeE,
AEeMOHCTPALMH
1. CBoGoAHDbIE ¥ BLIHY)XAEHHBIE MEXaHHYCCKHE KOJieOaH A,
2. Pesonanc.
3. O6paszoBaHue 1 pacnpocTpaHeHne yIpyrux BOJH,
4, YactoTa Kos1ieSaHMH M BBICOTA TOHA 3BYKa.
lpakruyecKkue 3aHATHA 2
1. Pewenue 3aj1a4 110 reme «MexaHuueck#ie KoJieGaHHs M BOJHBI» 2
JlaboparopHbie padorsi 2
1. HccnepoBaHue 3aBUCUMOCTH NIEPHOJA KOJEOAHUN HUTHHOTO MaAgTHHKA OT 2

- JJMHBBI HUTH.

CamocrosTenbHas paéora 3
CocTassieHue ONOPHOro KoHcnekTa « MexaHu1eCKUe BONHDI» 1
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lloproroBxa K npaKkTUyecKuM v AaboparopHbiM paboTaM ¢ MCHOJAL30BAHUEM
METOAHMYECKUX PEKOMEeHJalUi npenoaaBaTeis, opopMaeHHe NPAKTUYECKUX U
N360paToOpHEIX paboT, NOAFOTOBKA K WX 3amuTe.

Pazpen 2

Monexynspras ¢pusuxa. Tepmo MHEaMuKa

28

Tema 2.1
MosekyJisapHo-
KHHETHYECKoe

CTPOEeHHE BeIecTBA

Coiepixanue y4e6HOre Marepuana

OcHoBHbIE NOKOKEHUH MOJEKYASPHO-KMHETHYECKOH TeopuH. Pasmepsbl
macca MoJieKyJa 1 atomoB. DBpoyHobckoe papikenue, Juopdyaus. Cunnt u
DHEPIUs MEXKMOJIEKynspHoro Bsaumopeucrsusa. CTpoenye rasoo0pazHbIX,
MHAKUX U TBepAbIX Tes. CKOpoCTH ABWXEHUS MOJIEKYJ W UX H3MepeHue,
Mpeanbupin ras. Jaenenue rasa. OcHOBHOe YypaBHEHHE MOJEKYJSPHO-
KMHeTHYeCKOH Teopuu rasoB. Temieparypa U ee uaMepenue. ['azoBbie 3aKOHbDL.
ABCOMOTHBINA HYNb TeMIepaTypbl. TepMoguHaMidecKas WKala TeMIepaTypol
YpasHeHue COCTOAHUSA HAECAJbHOI0 Taza. MosisipHadg ra3oBast NOCTOSIHHAN.

AeMOoHCTpamMu

1. JiBukeHye 6pOYHOBCKUX YACTHI.

2. Juddysus.

3. UameHeHue faB/eHys rasa ¢ U3MEHEeHHEM TeMIepaTypbl NpH NOCTOSHHOM
obbeme.

4. W3oTepmuyecKuit n 1300apHBIH NPOHECCHL.

Ilpax"mqecxne 3AHATEA

1. Pemenune 3aja4 c npumMeHeHHeM ypapHenus Mengeneepa-Kaaneipona u
['330BbIX 3dKOHOB

CaMocrosre/bHan padora

(%29

[logroroBKa K NPaKTUYeCKUM U JIaGopaTOPHBEIM PAaboTaM ¢ UCHOJib30BAHHEM
METOAMYECKHX PEKOMEH QLMY TPeNojaBaTes, 0PopMIeHUE NPAKTUYECKHX 1
N1abopaTopHLIX paboT, NOATOTOBKA K HX 3aLIHTe,

o

CocrasyieHHe ONOPHOTO KOHCIIEKTA 110 TeMe « MKT»

Tema 2.2.
OCcHOBL
TePMOJAHHAMUKHA

Copaepxanue y4e6HOre MatTepuaia

OcHOBHbIE [IOHSTUS W OIpeje/eHus. BHYTpeHHSss 3HEprus CUCTEMB.
BryTpennsiss sHeprus ujgeanbHoro rasa. Pabora u Temsnora Kak (GopMmbi
nepeflayn sHepruu. TeroeMKoCTh, YaeabHas TeIJ0EeMKOCTh. YpaBHeHue
TeII0Boro 6ajanca. [lepBoe Havaso TepMoJuHaAMUKH. AfnabaTHBIM npouect.
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punnun pgeiicreua TensoBoi mMamudel. K1/ Termnororo asuraress. Bropoe
HAYyao  TepMOAMHAMUKKA. TepMOAHHAMHYECKas  [IKaka  TeMieparyp.
Xosoguabible Mamyiet. Tersiopnie gsurareau. Oxpasa npupoabl.

AeMoHCTpanpi

1. UameHeHue BHYTpeHHeHd dHepruu TeJ PU COBEePINeHUn padboThl.
2. Monenu TenloBLIX ABUraresae.

lpakruvecKue 3anATUd 2 3
1. llpumenenue nepporo 3akoHa repMoguHaMuky 1 dbopmyansl KILJA remnosbix Z
JIBUraTe/iedl Py pelieHuHK 3axad
Tema 2.3. Copepxanue y4e6HOro MaTepuana
ArperatHble HUcriapeuvie W xoHgeHcanusi. HacoleHHBIN 1ap ¥ ero cBoMcTBa. ABCoMoTHAA U 6 2
cocronund ¥ $a3oBbie | oTHOCUTENbHAsI BADKHOCTL Bo3jyxa. Touka pocel. Kunesue. 3aBUCHMOCTD
nepexonl TeMIlepaTypbl KMIIeHus 0T gapaedus. [leperpeToiil nap v ero MCIo0/ib30BaHHE B
TeXHHKe. XapaKTepUCTHKA JKUAKOrO COCTOSHUA BelecTsa. 110BepXHOCTHBIN
CNOH KUJAKOCTHU. IJHeprusi IOBEPXHOCTHOro cos. fBjenHsd Ha rpaHuLe
KUAKOCTH € TBepablM TenoMm. KanunasipHbie sIBA€HUS, XaPAKTEPHCTHKA
TBEPAOrO COCTOSHUSA BeillecTna, YIpyrue CBOMCTBA TBepAbIX TeNA. 3axkoH I'yka.
Mexauuyeckue cBOHCTBA TBepAbIX Tel. TennoBoe paciuupeHue TBEePAbIX TeA U
sujkocTed. [liapiedue v KpUCcTaANU3anus.,
AeMOHCTPa U
1. Kunexue oAbl IPH MOHWKEHHOM JaBJEHUH.
2. HcuxpomeTp ¥ rurpomeTp.
3. fBneHUS TOBEPXHOCTHOI'O HATHXKEHU S M CMaYUMBaHHS.
4. Kpuctaaibl, aMOpOHBIE BEUIECTRA, XKUAKOKPUCTANIHYECKHE TEA.
KoHntTpoabHasa padora 2 3
JlabopaTopHbie paboThbi 4 3
1. MiaMepeHue OTHOCHTEABLHOY BJOKHOCTHY BO3/YXa. 2
2. UaMmepeHHe NOBEPXHOCTHOTO HATHKEHUS XKUAKOCTH 2
CamocrogTenbHas paéora 7
[loaroToBKa K IPaKTHYECKOH paboOTe € UCIONBLI0BaHHEM MeTOAMYECKHX 2
pexkoMeHAaui npenoaasarens, opopMIeHHE TPAKTUYECKOH PABOTL,
NOArOTOBKA K €€ 3alinTe.
[lopgroroska cooblieHHH 1 npeseHTanui no Temam: «Bropon saxou 5
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TePMOJAUHAMUKNY, «YCTPORCTBO U NPUHITKI ASHCTBUA TENJI0BOr0 ABUIaTeANY,
«Juzenbusie gBUraTeam», « KapGropatopable ABUraTenu», « TerioBoie
ABUTATENIM ¥ OXPaHa OKPYKaloiek cpesbl»

Pasznen 3 JieKTpOAUHAMBKS 72
Tema 3.1. Cogepxanue yieftHOro Marepuaia ]
JnexrpHYecKoe MoJie | DeKTpUuecKkue 3apsajbl. 3aKOH coxpaHenHus 3apsga. 3akod  Kynousa. 12 3
ANeKTpudeckoe roJe. HanpsKeHHOCTh 3jeKTpudeckoro noas. Ilpuuiun
cynepriosuuun noseid. Pabora cus anekTpoctaTuyeckoro noad. Hortennuan.
Pa3HoCTh NOTEHUMANO0B. JKBUNOTEHIHAJMbHLIC [0BepxHOCTH. CBHA3SL Mempy
HanpsKeHHOCTBK M PAasHOCTBIO MOTEHLHAN0B  3JEKTPHYECKOro NoJf.
HAuanekTpuky B 3anexkrpudeckom noae. [loagpusanus  JUINEKTPUKOB.
HpoBoauwmku B 3anexkTpuyeckom nose.  Kougedcaropsl. CoepmHeHue
KOH/IEHCATOPOB B Garapelo. JHEPryus 3apsykKeHHOro KOoHJeHcaTtopa. JHeprus
EKTPHYCCKOFrO NOAL,
JeMoHCTpanum
1. BaaumopelicTBUe 3apHKEHHBIX TEA.
2. [IpOBOJHHUKH B 3JEKTPUYECKOM NOJE.
3. AusjeKTpUKH B 3NEKTPUYECKOM HOJe,
4, KongeHcaTopsl
MpakruyecKuwe 3auaTHg 6 3
1. Ilpumenenune 3akoda Kv/0Ha npy pelieduu 3ajjay 2
2. Pewenue 3as4ay 1o reme «HanpsakeHHoCThb, PasHOCTL OTEHIHAJIOBY 2
3. Pewenue 3a1a4 1o teme «KoHgeHCATOP LI 2
Camocroare/ibHan paéora 8
[MoaroToBKa K paKkTUyecKum padoTaM ¢ HCII0Ab30BaHHEM METOAWIECKHX 8
pexkoMeHganui npenoaasaTess, 0popMICHHE IPAKTHIeCKHX padoT,
HOAIOTOBKE K UX 3alUTe,
Tema 3.2. CopepxkaHue y4e0HOro Marepraia
HocToaHHBLIH Ycnoeus, HeobxXoAuMbIe A BO3HHKHOBEHYA %] oJIePKAHHA i4 3

BﬂEKTpH‘{ECKHﬁ TOK

3NEeKTPpUUYECKOro Toka. Ca/a TOKa U IJIOTHOCTh TOKA. 3JaKoH OMa AAf y4acTka
nenu 6e3 3JC. 3aBUCUMOCTD IMEKTPHYECKOTO CONPOTUBAEHUA OT MaTepuana,
JJAYHBL M [JIOUIAJAM  MONEepPevyHOro ceveHMd [POBOJHUKA., 3aBUCHMOCTDH
3JIeKTPUYECKOr 0 CONPOTHBACHUSA NpPOBOJHUKOB  OT  TEMHEPATyphl.
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JNEKTPOJBIKYINAS CHAA UCTOYHHKA ToKa. 3akoH Oma ghs TIONHOH 1enu.
Coepuuenue npoBoanukor. CoefMHeHHe UCTOYHUKOB  SAEKTPHYECKOH
aHepruy B Oaraperw. 3axkou /[xoyns—J/leHna. PaBora ¥ MOIHOCTD
BAEKTPUYECKOro ToKa. Tennosoe JefcTBHe TOKA.

JdeMOoHCTpalHn

1. TennoBoe aelCTBHE dNEKTPHYELCKOIO TOKA.

[pakTHyecKue 3aHATUd 8

1. pumenenue 3akora OMa AJ151 YIACTKA UEITH IPY PeieHny 3aa4 2

2. Pewenue 3aga4 no reme «{lapannenpHoe u oc/aefoBaTe/bHOE COEHHEHHE 2
OpOBOAHUKOB»

3. [Ipumenenue 3akona OMa AJisi IOAHOM HelH NPy pellieHn N 33434 2

4. Pewenne 335a4 no teme «Pa6ora 1 MOIHOCTb JIEKTPUIECKOIO TOKA, 2
Tennogoe geicreue Toka. 3akou /bkoyas ~ JleHna»

JlaGoparopubie padoThl 6

1. O3HakoMAeHHUE C INEKTPOUIMEPUTEABLHBIMYU IPUBOPAMM Z

2. Mccnepopanue 3akona OMa Jiisl y4acTKa Henu, NOCAeL0BaTeAbHOT 0 U 2
NapaJiIeibHOr0 coeJMHEeHUS IIPOBOJHHUKOB,

3. Usmepenue 3/{C 1 BHYTPEHHErO CONPOTHBAEHUS HCTOUHHKA HANPSDKEH UA 2

Tema 3.3. Copepxanne y4e6HOro MaTepuaia
3NeKTPpHYECKHU# TOK B [Moaynposognuku., CobCcTBeHHass W NpUMecHas  [POBOAMMOCTH 2
pasnuYHBIX Cpeaax | noaynposoaHukos. IloaynpoBogHukoBbIH  Auoxa.  [loaynpoBojHHKOBbIE

PUOOPDL

JeMoncrpanmnm

1. CobcTeeHHast M IpUMecHas IPOBOAMMOCTb NOAYIIPOBOLHUKOB.

2. TonynpoBoJHUKOBLIA AUOA.

3. Tpausucrop.

KouTpoJsisHasd paGoTa 2

CamocroaTesibaas pa6ora 10

CocraBaeHne 0NOpHOro KOHCneKkTa 1o reme «[loaynposojHUKOBbIE HPUGOPHI» 2

[logroroBka K npakTHYecKUM paboTaM ¢ HCHONb30BAHHEM METOAHYECKHX &

pexoMeHgauUMK  mpenojapBaTens, 0oQopMJeHUE  IPAKTHYECKMX  paboT,

MOJIIOTOBKA K MX 3aLHTe.

Tema 3.4. Copeprxanue y4eGHOro Marepuaia
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IneKTPOMArHETUIM

BexTop uHAYKUMKM MarHuTHOro noas. JelcrBhe MarHWTHOrO MOAsl HaA 10
UPAMOAMHEHHBIM [OPOBOAHUK € TOKOM. 3akoH Amuepa. BaaumojeHcTBHE
TOKOB. MaruuTHslid norok. PaboTa no nepeMenjeHuIo NpOBOJHHKA C TOKOM B
MarHuTHOM foJe. JeicTBUe MarHUTHOTO 110/ Ha ABWXKyluica 3apay. Cuna
Jlopenna. OnpepeneHue yaeabHOro 3apsia. YCKopuTe 3apsKeHHbIX YaCTU L.
JneKTpoMarHuTHasn UHAYKIMAL. Buxpesoe ANEKTPUUHECKoe nose.
CaMounyKyusa. JHeprusi MAarHUTHOIO HOJISL.

JeMoHCTPaMH

1. OnwIT JpcTega.

2. BzaumogedicTBre NPOBOAHHKOB C TOKAMU.

3. OTKAOHEHHE 3IeKTPOHHOr0 AyYKa MarHUTHLIM MOJIEM.

4, IACKTPOABHTATEN b,

5. INEeKTPoHBMEPHUTENAbHBIE HPHUOOPEL

6. JNeKTPOMarHuTHas HHAYKYHS.

7. OnerTet ®apapes.

8. 3apucuMocTtb I/JC CaMOUHAYKIUK OT CKOPOCTYH M3MEHEHUS CU/bl TOKA U
HHAYKTHUBHOCTY NPOBOAHUKA.

9. PaboTa asieKTporeHeparopa.

10. Tpauncdopmarop.

Hpakruieckue 3aHATH 6
1. IpumereHune 3akoHa Amriepa H GopMyJibl CUAbI JIopeHLia [IPH pelieHuu 2
333y

2. Pemenne 3aja4 no teMe «3aKkoH 3/JeKTPOMarHMTHON MHAYKLMH, 2
CaMOMHAYKIUA»

3. Peniedue 33434 00 TeMe «FHEPIHSA MATHUTHOO IO/ 2
JlabopaTopHbie paboTbl 4
1. HccnhepoBaHue gBJACHUS 3JIEKTPOMArHUTHOW WHAYKLIHH, 2
2. JlabopatopHnas pabdora Ha Temy «HccaeoBaHue ABJEHUS 2
3JIEKTPOMarHUTHON HHAYKILHIY

KouTposbHas pa6ora 2
CamMocrosTe/bHas padora 18
Hoarotoska k NpakTHYECKUM W J1aG0PaTOPHLIM PaboTaM € HUCH0Ab30BAHHEM i0

METOAUYECKHUX PEKOMEHAAUMH TIpenosanaTes, opopmaeHue NPaKTHIECKUX U
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N1a60opaTopPHLIX PaGoT, NOAIOTOBKA K UX 3alUTE.

CocraBneHue 0DOPHOGIO KOHCIIEKTA [10 TeMe «JIeKTPOMarduTHas MHAYKLUS» 8
Pazpen 4 KoneSanust M BOJIHLE 28
Tema 4.1. Copepxanne yuebHoro Mmarepyaia
JnexTpoMaranTHbie | CBoGogHble 3JEKTPOMarHuTHbIe Kojebanus. [IpeBpanieHue 3sHeprun B 16 2
KoJie0atmMH ¥ BONHBI | KosieGaTe/lbHOM  KOHTYpe. 3atyxamiide 3JIeKTPOMarHMTHble Koaebanua.
[enepatop HE3aTYXawIMX 3SJEKTPOMarHWTHBIX KojieGanuit. BolHyXaeHHBIe
aneKTprieckue xKonedanus. llepemennniil Tox, 'eHepaTop nepeMeHHOro TOKa.
EMKOCTHOE M MHAYKTHUBHOE CONPOTHBAEHUS MEPEeMEHHOro ToKa. 3akoH OmMa
ANA 2NeKTPUYecKOH nenu nepeMeHHoro Toka. PaBora U MOHHOCTh
nepeMesHoro Toka. eHepatopbl Toka. TpaHcpopmaTtopbl. TOKM BBICOKOH
qacTtorel, Ilojsyyenue, mnepepada U pacrupefleieHUe  3JeKTPOIHEPrHH.
JNeKTpOMarduTHOE [oJe Kak OCoObIf BHJZ MaTepuu. JIEKTPOMarHHTHBIE
BoJiHbL. Bubpartop lepna. OTkperreiil KonebaTeabHbIHM KOHTYpP. U306perenue
paguo A. C. TionosmM. [llonstue o paguocsasy. Illpumeneuue
3/NEKTPOMATHHATHBIX BOJIH.
JAeMoHcTpann
1.CroBoanbie 3/ieKTPOMArHUTHbBIE KONeGaHus.
2.0cyunnorpaMmma nepeMeHHoro ToKa.
3.KoHgeHcaTop B LienH nepeMeHHOro Toka.
4, Karynika HHAYKTHBHOCTH B LIeMH [epEMEHHOr0 TOKa.
5.Pe30oHaHC B nNOCAeA0BATELHON LEMY NePeMEeHHO0 TOKa.
6.M3nyuenne 1 npreM 31eKTPOMardiuTHBIX BOJH.
| 7.Pafuocsasb, o
KonrtpossHan paborta 2 3
lipakTryecKue 3auaTus 10 3
1. Pewenue 3a5a4 1o TeMe «VIeKTPOMArHMTHbIE KoaeBaHusa» 2
2. Pemenue 3aza4 1o teme «EMKOCTHOE M HHAYKTHBHOE COINPOTHBACHHS B 2
HEIM mepeMeHHOro ToKa.»
3.Pemwenne 3aga4 no teme «3akod OMa gast aeKTPUIECKOH Leny DepeMeHHoro 2
TOKa»
4.Pewenue 3apa4 no Teme «Tpanchopmaropb» 2
5.Pemienue 3a/a4 Mo Teme «3NeKTPOMArHHTHbIE BOJHBI» 2
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Jla6oparopusie paboThi

1. Onpepenenne xoadhuyrenTa TpaHchopMaluu

CamocrogreabHan padora

16

HoAroToBKa K KOHTPOJBLHOU paboTe

HOAFOTOBKH UHEYMBHAVAALHOIO IIPOCKTA

14

Paznen s

Onraxa

20

Tema 5.1,
CreToBnie BOJIHBE

Copepanpe yueGHOro Marepuaia

CKOpOCTL pacupocTpaHeHUs CBETA. 3aK0HbBI OTPAKEHUS Y NPEJIOMJICHHSA CBETA.
[Toanoe otpaxenue. Jluasel, WAz kak onrudeckas cucrema. Onruyueckue
npubopel. Hurepdepenuusi csera. KorepeHTHOCTH CBETOBBIX Jy4YeH.
Hurepdepennus B ToOHKMX IeHkax. [onocer pasHol Ttoaumuubl. Koabua
HpioToHa. Mcnonn3osanue uHTepdepertuny B Hayke u TexHuxe. Juppakuus
ceera. Jlubpakyus Ha Wead B HapasJeJbHblX Jaydax, [udpaxknuoHHasn
pewerka. [lousatTue o roqaorpadpuu. Ilonsgpusanus noMNepedHbIX BOJIH.
Honsipuzanust cseta. JBoiHoe Jsyvenpenomnenue. Hoaapouawt. [Jucnepcus
cera. Bupwl crekTpos. CnekTpel Hcnyckanusg. CrnexkTpbi [MOPAOLIEHUS.
YavrpaduoseroBoe M uHppakpacHoe uanydeHus. Peurtrenosckue ayun. Hx
IIPUPOJA M CBOKCTBA.

HdemMoncrpanim

3aKOHbBI OTPAXKEHKA U [IPEIOMACHHSA CBeTa.

llonsoe BHYTpEHHEE OTpaXKEHHe,

Onruvyeckue npubophbl.

Wutepdbepennus crera.

Audpaknus ceera.

Ilonaapuszauua ceera.

[Tonyyenune cnekrpa ¢ NOMOIbIO NPU3MbI,

[lonyuenue cneKkrTpa € IOMOIbi0 ZHPPAKIMOHHOK PEICTKH.
CrieKTpOCKOIL.

O 0N U W

lpakrnaeckue 3aHATHH

1. llpuMeHenye 3aKOHOB OTPAKEHUA K IIPEJOMJACHHS CBETA IPU PEIIeHUH
3ajaq

2. Pemenue 3aja4 no reme «Popmyna TOHKOU AHHIbI»

Jla6oparopusbie paboTsi

N
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1. Onpesenenue nokasatens PeJOMAEHUS cTeka. Maydenre usobpakenus
npeJMeTOB B TOHKOH JinH3e,

2. Habmwopenue apieHud uaTepdepedunu ¥ judpaknuu cgera

3. Habsogenre CnIOUIHONO CIEKTPa HCHYCKaHUSL,

4. I'papynpoBKa CIEKTPOCKONA U ollpeAesieHue JJIUHbI BOIHBI CIEKTPAAbHbIX
AUHUHA,

Pasnen 6

JyieMeHTHI KBAHTOBOMN PUINKY

Terma 6.1.
KpadHToRas omryKa

Copepxanie y4e6GHOT0 Marepuasa

Keanrosan runotesa Ilnanka. @otouel. Bremnuii ¢$oroanexrpuyeckuil
a¢PekT. Buyrpennui porosdbdekrt. Tunnl GoToaieMeHTOB,

JleMOHCTpalHK

1. doroaddekr.
2. Jln"eHyaTble CHEKTPhI Pas/JIMuHbIX BEIECTB.

IIpakruyecKue 3anaTHs

1. IlpumeHeHue 3aK0HOB GoTO3DPEKTa NPU PelieHUH 3a1aY

B (B

Tema 6.2.
DHINKA ATOoMA

CopaeprkaHne y4ebHOro MaTepHuaia

Paszsurue B3MJIAAOB HA CTPOEHHME BEH[ECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CHEKTpax Bogoposa. AgepHaa mogens aroma. OneiTel 3. Pesepdopaa. Moapenn
aTtoMa sojiopoga o H. bopy. KBaHTOBbIe reHepaTophbl,

AeMoOHCTpaL W

1. Manyydenue sazepa (KBAHTOBOIO reHeparopa).

Tema 6.3.
DH3Ka ATOMHOI0

Agpa

Copepxxanme y4e6HOro MaTepuaia

Ecrecrsennas pajMOakTHBHOCTh, 3aKOH PaJUOAKTUBHOrO pacnaga. Cnocodbsl
HabAIOAeHUS W DPEerucTpanyy 3apsykeHHbIX 4acTul. Jdpdexkt BaBuaosa -
Yepenkosa. CTpoenue atomHoro aapa. Jledekr Macchl, 3Heprus cCBA3U M
YCTOMYMBOCTD  ATOMHBIX  sifjep. fjepuble  peaxpuu. HckyccTBeHHas
pafguoaKTUBHOCTb. JleneHne Taxenbnlx agep. HenHaa sgepHad peaxius.
Ynpapafemasas  HenHas — peakuusa.  fpepunii peakrop.  [lonyderue
PaJMOAKTHBHLIX HM30TONOB H HX NpuMeHeHHe. Buosorudeckoe geicreue
PafuoaKTUBHBIX H3AYYCHHN, DJeMeHTaPHbIC YACTHIbL

AdeMoucrpanyu

1. CHeTUHK HOHHM3UPYIOWHUX H3NYYEeHHH.

Ilpaxc'mqecxne 3AHATHA
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1. Pewmenne 33534 110 TeMe «fi/iepHble peaky . 3aKOH pafjH0aKTHBHOIO
paciasa, PacyeT Hepruu CBsi3u aTOMHBIX Si/iep»

Pazpen 7 Ipomonus Beenenuo 5
Tema 7.1. Coaepxanue y4e06HO0ro Marepuaa
Crpoenne M paseurHe | Hawa spesguas cucrema — [anaxktuka. Jpyrre ranakTuki. beCKOHEYHOCTh 4 2
BcenenHoi Beensenno#t. lousrrne o xocmonorum. Pacmuparmmanca Becenennas, Mopedb
ropsueit BeesenHoit, Crpoenue u npoucxoxjenne I'asakTuk. TepmosagepHbId
cuHTes. [lpobaema TepMosiepHoil sHepreTHku. JHeprusi Co/HHA WU 3Be3k.
Isomoius 3se3y. [Ipoucxoxgenre ColHevHON CUCTEMbL
JeMOHCTPpALMH
1. Coauneyunas cucreMa (MoAeNb).
2. Gororpaduu naler, CAeNaHHbIE C KOCMUYECKUX 30HA0B,
3. Kapra Jlyns! v nagerT.
4. Crpoenne u asoJoius BeceseHHOH.
KonTpoasHas paGora 1
CamocrosrenbHas pabora 18
MoaroToBka K KOHTPOILHOU paboTe. 2
HoaroToBKa MHAKWBHAYAABHOTO IPOEKTA 16
JK3aMeH
Beero: 308 i8
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6. NPUMEPHBIE TEMbI HHIUBUAYAJBHBIX [IPOEKTOB

1. HccnepoBaHue 2JIGKTPUYECKUX CBOMCTB HOAYIIPOBOJHUKOB

2. YcTpo#lcTso U paboTa pOTOPHOFO ABUTATE/SA

3. HccnepoBaHue HEHbIOTOHOBCKOU XUAKOCTH

4. Hccnenopanue QaKkTOpPOB, BAMSIONIMX Ha AJKHY TOPMO3HOTO [y TH

5. [IpumMenenue NONYNPOBOJHUKOB B KOMIBIOTEPHBIX CHCTEMAaX

6. CpaBHUTEJbHBIN aHAKU3 CPEACTB CBsI3eH W KoMMyHuKanui XXI Bexa

7. XapakTepHCTHKA ¥ CpaBHEHKe HCTOYHUKOB allbTepHATUBHOH SHEPTeTUKH

8. IlpuHnun feicTBUA U XapaKTepuCTUKA aCHHXPOHHOTO JBUTATEA

9. HUccneposaHue uHTepdepesnu BOJTH

10. UccnepoBanue Judpakiuy BOJIH

11.Tonorpadus u ee npuMeHeHue

12. JlazepHble TeXHOJOTHU U UX UCTIOb30BAaHUE B KOMIBITEPHOMH TEXHUKE

13. CpaBHUTENIbHDBIY aHaMU3 PA3AUYHbIX BUAOB JIAMII

14. CBeTOBOJIOKHO Ha CiyKbe yesloBeKa

15. AToMHas 3HepreTHKa — IJICH 1 MUHYCBI

16. OnTrnyeckye WITIO3UHU B XKU3HU

17. 7Ku3Hb 3aMevaTeibHbIX JH0JeH. ATp0epT JUHIITeH

18. WuKre KpucTaiibl ¥ UX IPUMeHeHUe

19. llepeMeHHbIN 3JIEKTPUYECKHI TOK 1 €70 IPUMEHEeHne

20. Biimanue usy4yeHus, HCXOASAIETO OT COTOBOIO TesiepOHa, Ha OPraHu3M
yeJsioBekKa

21.YCcTpoHCTBO M NPUHLMIL JEUCTBUSA KApOOPATOPHOTO ABUraTe

22. TpanchopMaToph! U UX IPHUMEHeHle

23. UccnenoBanue ABJeHUA BHetHero ¢oTosddeKrra 1 ero npuMeHeHus

24. iccaiejoBanne siBJCHHMA BHyTpeHHero ¢orospdexra ¥ ero npuMeHeHus

25. Hobenerckasa npemMusd - peHoMmeH XX Beka



7. XAPAKTEPUCTUKA OCHOBHBIX BU/IOB YYEEHOH
JEATEJIBHOCTU CTYJEHTOB

CopepxaHue 06y4YeHUS

XapaKTepUCTUKA OCHOBHEIX BU/J OB
y1e0HOM AesTe/IbHOCTH CTYIEHTOB
(Ha ypoBHe yueGHBIX JeHCTBIIH)

Breaenne

YMeHUs TOCTaHOBKHU Liesed JesiTeNbHOCTH,
MJIAHUPOBAHUS COOGCTBEHHOU  JlesiTeNbHOCTH
ANA JOCTHMXEHMSI  MOCTABJEHHBIX  LeJicH,
Npe/BUACHHUA BO3MOMXHbBIX pe3yJbTAaTOB 3THUX
JEHCTBHH, OpraHM3alud CaMOKOHTPOJS M
OLICHKM NOJYYEeHHBIX PE3YAbTATOR.

PazBuTue cocoO6HOCTH ACHO M TOYHO W3AATaTh
CBOH MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOHY
TOYKY 3peHus, BOCIIPHUHUMATh U
aHaJU3HPOBATL MHEHHU cobeceJHUKOB,
NIpU3HABAs NPaBO APYrorc 4eJiOBEKa Ha HMHOe
MHeHHUe.

[Ipoussejenve u3MepeHus bu3NIeCKUX
BEeJIMYMH U OUEHKa IpPaHUlbl [OTPeiHOoCTeH
M3IMEepeHHH,

[lpeacrapneHne  rpaHuibl  MOTPEIHOCTEH
HU3MepeHuH [IpH NOCTPOeHRU IpadUKOB.
Ymenue BbICKa3hIBaTh IHIOTE3b A
00'bSICHEHUA Hal/I0/[aEMbIX ABJCHUI.

YMeHue npejsaratb Mojesiu sigjieHu.
YKasanue rpaHul, NPUMEHUMOCTH QU3UYECKUX
3aKOHOB. HM3noXeHHe OCHOBHBIX MOJNOMKEHHH
COBpPeMeHHOH HayYHOH KapTHHbI MUpa.
[IpuBesieHHUe NpUMEPOB BJIMSHMUA OTKPBITHH B
$H3HMKe Ha Mporpecc B TEXHUKE W TeXHOJOTHH
NPOM3BOJCTRA.

Hcnonb3opanue  MuTepHera jia  IIOMCKA
nHopMauuu

MexagHEka

KnueMarwka

HpexncrapseHue  MexXaHMYeCKOro  JBHXXEHUS
Tejla ypaBHeHHAMH 3aBUCUMOCTH KOOPAMHAT H
MPOEKLIMEH CKOPOCTU OT BPEMEHH.

HpejcraBienne  MeXaHMYeCKOTO  [BHXKeHUSA
Teja rpapyKaMp 3aBUCHMMOCTH KOOpAMHAT U
POEKLMEN CKOPOCTH OT BPeMeHHU.

OunpepesieHre KOOPJAMHAT TMpPOHAEHHOTO INYTH,
CKOPOCTH M YCKOpeHUs Tesa 1no rpadukam
3aBUCHMOCTH KOOPJAMHAT U NIPOEKLUH CKOPOCTH
oT  BpeMeHu. OmpefesieHye  KOOpPAHHAT
MPOHAEHHOI0 MYTH, CKOPOCTH H YCKOPEeHusd
TeJia 10 YPaBHeHUAM 3aBUCHMOCTH KOOPAWHAT
1 TPOEKLHU CKOPOCTU OT BpEMEHH.

[IpoBencHue CPAaBHUTEJBHOTO aHasnusa

paBHOMEpHOro H paBHONEepeMeHHOTO
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JIBHKEHHH. Yxasauue HCIO/Ib30BAHNA
NOCTYNAaTeNbHOTO U BPallaTeabHOTO ABHKeHHH
B TEXHUKE.

[lpuo6GpeTeHue onpiTa paBoTbl B rpynne c
BBIMTOJIHEHHEM Pa3JUYHbIX COLMaNbHbIX poseil.
PaspaboTka BO3MOXHOH CHCTEMbI JEHCTBUH H
KOHCTPYKLHH JLst IKCIIEPUMEHTAJIBHOTO
onpesie/IeHUs] KHHeMAaTHYEeCKUX BeJIUYHH.
[IpeacraBaenre  uudopMaudu O BUAAX
JBHIKEHUSE B BH/E TabNHLb

3aKOHbI COXPAHEHMUS
B MeXaHHKe

fipuMeHeHye 3aKOHa COXPaHEHHs HMIyJbCa
A/ BbIMHCJAEHHS HU3MeHeHUM CKOPOCTeH Tes
PU UX B3aHMMO/IeHCTBUSX.

Wsmepenue paBoThl CUA M M3MEHEHHE
KUHETUYEeCKOW 3HEePIrUK Tena.

Beryucsnenue pabotTel CUA ¥ M3MEHEHUs
KMHETHYeCKOH 3HEePTHH Tea.

Boluucsienne NOTeHUHANBHON SHEPrHU Tes B
rPaBUTALMOHHOM TIOJIE.

OnpejesieHye noTeHUUMa bHOM 3HEPTUH YIIPYTO
JedDOPMUPOBAHHOTQ  Tejda 10  W3BECTHOH
JeQopMaliuK U KeCTKOCTH Teaa.

[lpumenenue 3aKOHa COXpaHeHUs
MEXaHMYEeCKOM  3HepruM  npW  pacyerax
pe3ysibTaTOB B3aHMOAeHCTBHUH Texa

rpaBHTallMOHHLIMHM  CHJaMH  H  CUJIaMHU
YIPYTOCTH.

YKasaHue TpaHWLl T[PUMEHUMOCTH 3aKOHOB
MEXaHUKHU.

YKasaHue y4eOHbIX AUCHUILIHH, IPH U3YYEHUH
KOTOPBIX MCIOJb3YIOTCS 3AKOHbI COXpaHeHH

2. OcHOBBI MOJIEKYIAPHOH PHU3UKH U TEPMOAHHAMHUKU

OcHOBbI MOJTEKYNAPHON
KUHETU4YECKOH TeopUH.
WaeansHbid ras

BrinosHeHue 3KCHEPUMEHTOB, CAYXKAIMX AJd

060CHOBAHNA MONEKYASPHO-KUHETUIECKOH
Teopun (MKT).

Pemenue 3ajad ¢ npuUMEHEHHWEM OCHOBHOTO
ypaBHEeHHUA MOJeKYJISIpHO-KUHETHYECKOH

TEOPUU ra3os.

Onpejenedue  napameTpoB  BelllecTBa B
rasoobpasHoOM  COCTOSIHMH Ha  OCHOBaHWH
YpaBHEHUS COCTOSHUSA U/JeabHOTO rasa.
Onpesieienye  napaMeTpoB  BelleCTBa B
razoofpasHoOM COCTOSHHAM U NPOUCKOJSIIUX
npoueccos 1o rpadukam sapucumoctu p {T), V
(T, p (V).

JKCIEPUMEHTAJIBHOE UCCAEf0OBaHME
sapucumoctu p (T}, V(T), p (V).

lipencrapienne B BuAe rpaduKoB U30XOPHOFO,
M3006apHOIo U H30TEPMHUYECKOTO NPOILECCOB.
BoiynciieHue cpefiHeidl KUHETUYECKOW 3Heprum
TEMJIOBOIG ABHWKEHMSI MOJEKYJ 0O HW3BECTHOH
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TeMuepaType BelecTBa.

BpickasblBaHHe TUIIOTE3 AJs1  00'bICHEHUSA
HabJI0aeMbIX SIBJEHHUH.

Ykazanue rpaHul] MPUMEHUMOCTH MOJIeNu
«HJeaNbHbIH ras» u 3akoHoB MKT

OcHOBGI TEPMOJHHAMUKH

Wamepenue KoJiM4YeCTBa TEIVIOTHl B NMPOLECccax
Telionepeadn.

Pacuer KoJH4YecTBa TeMJIOThI, HEOOXOAMMOTIO
ANl OCYLLEeCTBJACHHMS 334aHHOTO Tnipollecca ¢
Telonepegayeil. Pacuer H3MeHeHHsl
BHYTPEHHEH  3Heprud  Ted, padoTbl W
nepefaHHoro KOJAHUYECTBa TeIJIOThbI C
HCII0/Ib30BaHUEM NepBoro 3aK0Ha
TePMOJHMHAMHKU.

Pacyer paboThi, cOBepileHHOH ra30M, M0
rpaduxy sasucrumoctu p (V).

Briuncnernve paboThl raza, COBEPLIEHHOHW NIpH
U3MEHEHHNH COCTOAHHUA 110 3aMKHYTOMY LHKJY.
Beraucienre KIIJI npd cosepmieHuM rasom
paboThl B IpoHeccax U3MeHEHUsI COCTOAHUSA 110
JAMKHYTOMY UMKJay. O6bicHeHHe NPUHLUINOB
JEHCTBHS TEMJOBBIX MalIMH. JleMOHCTpauus
poau DUBHKU B CO3aHUU %}
COBEpLIeHCTBOBAHUH TEIJIOBLIX JRUTATENEH.
M3noxeHue CyTH 3SKOJOTHYECKUX M[pobJieMm,
00YCJIOBJIEHHBIX pa6oToit TelJIOBLIX
JBHIATENCH U IPEANOXKEHHE YT UX PeLIeHUS.
YKasaHHe TpaHul] [OPUMEeHUMOCTH 3aKOHOB
TePMOAHHAMHKH.

YMeHue BeCTH AMAJOT, BbICAYIUMBATHL MHEHME
OfINOHEHTa, y4aCTBOBAThL B JJHCKYCCHH, OTKPBITO
BbIPaXKaTh U OTCTAUBATh CBOIO TOUKY 3pEHUS.
YkazaHMe y4yeOHBIX JHCLUUIJIMH, IPU U3YIEHHH
KOTOPBIX HCHOABL3VIOT y4yeOHLIR MaTepuan
«OCHOBBI TEPMOANUHAMUKU Y

CBOHCTBA NApPOB, UJKO-
CTeH, TBePAbIX TeN

e

W3MepeHHe BAQXKHOCTU BO3JVyXa.

PacueT KoJIM4eCcTBa TeN0Th], HEOoGXOZUMOr0
JJs OCYIeCTBJIEHMS  TIpoLlecca Iepexoja
BelecTBa U3 OJHOIO arperatTHoro CoCTOSIHUA B
JpYTO€.

JxcnepuMeHTalbHoe UCCAeJ0BaHHE TENJOBBIX
CBOJCTB BeUleCcTRa.

[IpuseseHUe NPHUMEPOB KANMUAJAPHBIX SBJAEHUH
B BBITY, NPHPO/IE, TEXHUKE.

HUcenepopanye MEXaHNYECKUX CBONCTB TBEPABIX
Tes. IlpumeHeHne QH3HYECKHX MNOHATHH H
33aKOHOB B y4ebHOM MaTepuase
npodecCHOHaNLHOIO XapaKTepd.
UcnionbzoBauue  WHTepHeTa aAast  1oOuUCKa
HHbOpMalnuu o paspaboTkax M NpPHMeHEeHMAX
COBpPEMEHHBIX TBEPAbIX 5 aMopdHbIX
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| MaTepHanoB

3. 3aeKTpojvHAMHKA

JNeKTPOCTaTHKA

BeruvcaeHde CHJI B3auMOJAEHCTBHUST TOYEYHBIX
INEKTPHUHeCKHX 3apAJ0B.

BoryuciieHye HaOpsKeHHOCTH 3JeKTPUYecKoro
noJs  OJHOTO W HECKOJAbKUX  TOYEYHBIX
3JIeKTPHYECKUX 3apsaJoB.

Boluncnenye  NoTeHUMaNa  3JAEKTPHYECKOro
nond  OJHOrC M HECKOJAbKMX  TOYEYHBIX
3JIEKTPHYECKHX 3aps/ioB. HamepeHue pasHoCTH
OTEHIUAJIOB.

U3Mepenue 3HeEPruM 3AeKTPHYECKOro MoJsg
3apsDKEHHOTO KOHJIeHCaTopa.

Boiyucienye 3Hepruu 3JeKTPUYecKOro ToJis
3apsKEHHOTO KoHJeHcaTopa.

PaspaboTka mJjaHa U BOSMOKHOH CXEMBI
AEHCTBUM 3KCIIEPUMEHTANbHOTC OfNpeseseHus
3JICKTPOEMKOCTH KOHZeHcaTopa %4
AM3JIEKTPUHECKON NPOHULLEeMOCTH BeH|eCTRA.
[Iposesienue CPaBHUTENLHOIO dHaJM3a
FPaBUTALMOHHOIO W 3JEKTPOCTATUYECKOTO
noaen

HocTOgHABIHA TOK

W3mepenue MOIHOCTH 3AEKTPUYECKOTO TOKA.
N3mepeHne 31C U BHYTPEHHETO
CONPOTHBJIEHUA UCTOYHMKA TOKA.

BbinoJiHeHHe  pacyeToB  CUJIBI TOKa H
HAlpAXXEHMH Ha yYaCTKax 3JeKTPUUYECKUX
yene. Ob6BsacHeHUE Ha npumepe
ANEKTPUYECKOH [enu ¢ JABYMA HCTOYHUKAMM
toka (3/IC), B KakKoM c/ay4ae HCTOYHUK
INEKTPHUYECKON 2Hepruy paboTaeT B pPeXUME

TeHepaTopa, a B KakOoM — B pexuMe
noTpebUTeA.
Onpefeserue TeMIIepaTypbl HUTH

HaKanMBaHMUA. }3aMepeHHe  3JEKTPHYECKOTO
3apsifia AeKTPOHA,

CHaTHe  BOJBLTAMHOEPHOW  XapaKTepHCTHKU
JU0Aa.

[lposenenue CPaBHUTEJBHOTO aHajuza
MOJYNPOBOAHUKOBBIX AHOLOB H TPHOAOB.
Hcnoab3oBanue MutepHera jid  NOMCKA
uHPOpMALUMHU O NEePCNeKTUBaXx  Pa3BHTUS
NOJYNPOBOJAHUKOBOH  TexXHHKH. YCTaHOBKA
NPUYHHHO-CIEACTBEHHBIX CBA3eH

MarsuTHBIE ABJIeHHA

Wsmepenne HMHAYKLUMM MArHUTHOTO  ITOJIA.
BeluncaeHne cuJi, JeNCTBYIOUIMX HA NPOBOAHUK
C’TOKOM B MAarHHTHOM I10J€.

Boraucienue CUA, AEeNCTBYIOLIUX Ha
3JACKTPUYECKHH  3apf)l,  ABWKYIHHCA B
MarHUTHOM II0JIe.

Hccnenosanne dBieHUMH  9J1@KTPOMArHUWTHOH
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H
Briuucnenue JHEPTYH MATHUTHOIO NNOJIA.

Q6bacuenue npyHLKTa JelcTrus
3JIeKTPOABUTATEN .

ObbsicHeHHe NpHHLMIA AEUCTBHUSI I'eHepaTopa
3IEKTPHYECKOTO TOKa H
3JIEKTPOU3MEPHUTENbHBIX HpH60opPOB.

! ObbpsaAcHenne  npuHuMna  AelcTBUs  Macc-
‘ cnextporpada,  yCKopuTeJed  3apSKeHHBIX
I JacTu,

OObsAcCHEHUE POJIM MACHUTHOIO hojs 3eMAu B
’KH3HH pacTeHHH, JKUBOTHBIX, YeJI0BEKa.
[ipusegenue IPUMEPOR NpakTHYecKoro
MPUMEHEHNS H3Y4YeHHBbIX ABAEHUH, 3aKOHOB,
IpUOOPOB, YCTPOHCTB.

[IpoBesenue CpaBHUTENBLHOIO aHaiu3a CBOUCTB
3JIEKTPOCTATHUECKOTO, MarfuTHOIo U
BUXPEBOr0 3JIeKTPUUECKUX 10.JeH.

O0bsicHeHue Ha npUMepe MATHUTHBIX SIBJIEHMH,
noueMy OGU3UKY MOXHO paccMaTpuBaTh Kak
MEeTAAUCIUILANBY

HAYKLMH, CAMOMHIYKIHH. 1

4. KoseGadHs H BOHBI

Mexanuyeckue koJebanus

-
Uccneforanue 3aBUCUMOCTH nepHoAa

KoseGaHui MaTeMATHYECKOTO MAgTHUKA OT €ro
JJIUHBI, MACCHI ¥ AMIUIHTY A KOJeGaHUA.
Uccnepopanue 33aBUCUMOCTH nepuoza
KosieGaHUl rpysa Ha NpPY:KHHE OT ero Macchl U
JKECTKOCTH MPYXUHbL BoiuucieHue nepHoja
KoJie6aHUH MaTeMaTHYeCcKOro MasTHUKA Mo
H3BECTHOMY 3HAYEHUIO ero JUTHHBL.
Beiuncnenue nepuoja KoJsebaHWii rpysa Ha
HPY)KUHE 110 U3BECTHLIM 3HAYEHUAM ero Macchl
M KECTKOCTH IPYKUHBL.

BripatoTka HaBbLIKOE BOCIPHHHUMATS,
aHaAM31UpOBATh, nepepabaTbiBaTh u
NpeabsBAsITh UHQOPMAIMIO B COOTBETCTBUH C
[10CTaBNEHHDBIMY 3aJa4aMU.

[lpusejieHne TIPUMEPOB aBTOKOJEOATEJIbHbBIX
MeXaHHYeCKUX CUCTEM. IlpoBesenue
KJaccuUKauH KosiefaHui

|

Jrrem e

Ynpyrue BOJHbI

VisMepenue mMHBLI  3BYKOBOUM  BOJHBI 110
pesyapTaTaM HabJIOAEHUN HHTephepesHun
3BYKOBbIX BOJIH.

Haénmopenue 1% o6bACHeHHE ABJICHUH
uHTepdepeHUH U JAUPpakLUu MexaHUIeCcKuX
BOJIH.

[Ipepcrasneyue obyacTedt npUMeHeHnq
yAbTPa3ByKa u [{ePCHEKTHBBI ero
| KCMIOABL30BAHUA B Pa3/IHYHBIX 00JIACTAX HAYKY,
TeXHUKY, B MeIULMHE,

U3noxeHHe CYTH  3KOJOTHYECKHX 1pobiem,
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CBA3AHHLIX C BOS,Z!,e;ICTBI/IEM 3BYKOBDBIX BOJIH Ha
Opra”du3M 4YeJIOBeKa

JNEeKTPOMAarHUTHbIE
Kosnebanus

Habnarwoaenue ocuuajiorpaMM rapMOHHYECKHX
KoJleBaHuM CHIIbl TOKA B LiEH.

HsMepenue 371eKTpPOEMKOCTH KOHJAEHCATopa.
W3Mmeperue MHAYKTHBHOCTD KaTYIIKH.
Wccnepopanve  gBNeHUST — 3JIEKTPUYECKOro
PEe30HAaHCa B IOC/IeL0BATENbHOK Lemnu.
[IpoBejedne aHasoruy Mexay QU3MYeCKHMMU
BeJUIHHAMH, XapaKTepU3YIoUUMHU
MEXaHHYECKYO 7 3JIEKTPOMATHHTHYIO
KoJjiebaTebHbIE CUCTEMBL.

PacdeT 3HayeHH# CUJIBI TOKA M HANMPSKEHUS Ha
3/1€eMEeHTax 4elld NepeMeHHOoro TOKa.
HccneporaHue NpUHLMAIA JelcTBHSA
TpaHcpopmaTopa. MccnepoBanue nDpuHUHNA
JEeUCTBHA TeHepaTopa 1epeMeHHOT0 TOKa.
UcnonbsoBanue  UHTepHeTa A/  IOMCKA
uH(OpPMAlMK O  COBPEMEHHBIX  CHOCODax
nepesayu 3AeKTPOIHEDPTHH

JJAeKTpOMarHHuTHbIE
BOJIHBI

OcyuiectriieHue pajuoliepesaydu 154
paguonpuema. Uccnenosanue CBOUCTB
3JIeKTPOMarHUTHBIX  BOAH  C  TOMOH[bIO
MOBHIbLHOrO TenedoHa.

PazsuTHe  1@HHOCTHOIO  OTHOWIEHUs K
H3y4YaeMbiM Ha YpPOKax (QU3HKH 06beKTaM H
OCBanBAEMbIM BUJAM JeATEeNbHOCTH.
O6bsiCHeHMEe  NPUHIMIHANBHOI'O  PasJHyud
IPUPOABI YIPYTHUX U 3JIEKTPOMArHUTHBIX BOJIH.
Uznoxenrne CyTH 3IKOJOrMYECKUX 1pobJem,
CBSI3aHHBIX C 9JIeKTPOMArHuTHBIMHU
KOMe6aHUAMU U BOJTHAMH.

ObpsicHeHHE POJIH IJEKTPOMATHHTHBLIX BOJAH B
COBpEeMEeHHbBIX UCCJeI0BaHUAX BeesieHHON

Onruka

[lpupopa crera

[IpuMeHeHHe Ha NpaKTHKe 3aKOHOB OTPaXKeHUs
¥ IPEJIOMJIEHHH CBeTa NIPU pellleHUd 3ajau.
Onpesenenue CEeKTPaJbHbIX rpanuy
YYBCTBUTEJIbHOCTH YeJ0BEYEeCKOro riasa.
YMeHHE CTPOUTL U300paKeHHHd NpejMeTOoB,
JaBaeMble JHUH3AMHU.

Pacyer paccTosiHuA OT JHH3BL A0 U30OpaKeHUs
npejMeTa.

PacueT onTHYeCcKOH CHJIbI JIMH3LIL

HM3Mepenune QOKyCHOro paccTOSHUA JTHH3BL.
HcnbiTanue Mogenell MUKPOCKONIA H TEJECKOa

BosnHossle crolicTBa HaGawnenue sIBJIEHUS HHTepdepeHIHH
cBeTa 3JIEKTPOMAarHU THBIX BOJIH.
Ha6awenue sIBJIEHUS AUPPaKLHH
9JIeKTPOMarHH THBIX BOJIH.
Habao1eHue ABJIEHHS NOASPH3ALHH
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3AEKTPOMATHUTHDIX BOJH.

M3MepeHWe JAJIMHB! CBETOBOM BOJHBI IO
pe3yabTaTaM HaOAOAeHHA SIBJIEHHSA
uHTepdepeHLuH. Habnwgenue SIBJIEHUS
Audpakiuu  ceeta. HabawJeHHe SBJIeHHS
NONSpU3alLUuKd M Auchepcus cBeTa. [louck
pasIv4Hi ¥ CXOACTBA MeXAy AUGpPaKLUOHHDbIM
¥ AUCTIEPCUOHHBIM CIEKTPaMH.

[lpyBesenyie NpUMEpPOB NOSIBJIEHUS B UPHPOAE
W  HCNOJAb30BAHWA B TEXHHKe  ABJIEHUHU
untepbepenyny, AUdpaKuH, NOASAPU3ALUA U
JUCTIEpCUH  cBeTa. l[lepeuyuncsieHHe MeTOJOB
MO3HaH#¥sl, KOTOpbIE  HCNOJb30BaHbl  [PH
M3Yy4E€HHH YKa3aHHBIX siBJIEHUH

6. 3JseMeHThbl KBAaHTOBOW GU3NKKH

KpaHToBag onTuka

Habuofenue ¢QoToanekTpuieckoro adpdexTa.
ObbsicHenne 3akoHOB CToJIETOBA HA OCHOBE
KBaHTOBBIX NIPe/ICTaBNCHHH.

PacdyeT MakCMMaJbHOM KMHETHYECKOH dHEPIruu
3JIeKTPOHOB IpHM GOTO3eKTpHYeCKOM 3dPeKTe.
Onpezenenye paboThl BbIXOAA 3NEKTPOHA IO
rpaQuky 3aBUCHMOCTH MAaKCUMaJaLHON
KUHeTHYeCKOH 9Hepruu ¢QOTO3IEKTPOHOB OT
4acToThl cBeTa. M3MepeHue paboOThbl BBIXOAA
3JIEKTPOHA.

[lepeunicienyie  NpuGOpPOB  YCTAaHOBKH, B
KOTOPBLIX NPHUMEHSeTCd  Oe3WHEePHUOHHOCTH
doroapderTa.

ObbsicHeHue KOPHYCKYJIAPHO-BOJHOROTO
JyanusmMa CBOMCTB GOTOHOB.

ObbsicHeHHe pPOJKM  KBAaHTOBOM ONTHKU B
PasBHUTHH COBPEMEHHOH QU3UKH

du3uKa aroma

HabsoeHue nrHeRv4aThIX CIEKTPOB.

PacyeT 4acTOTLI ¥ JJIMHBI BOJHbBI UCIIYCKAEMOTO
CBeTa IpU Nepexojie aToMa BOAOPOAA U3 OHOTO
CTaLHOHAPHOI0 COCTOSHUS B APYToe.
ObbacHeHre NPOUCXOXKAEHUs] JIMHeH4aToro
CIeKTpa aroMa BOAOPOAA M pasjMiusd
JIMHeHYaThIX CIeKTPOB Pas3JIHYHbIX I'a30B.
HccnepoBanne NMHEHYATOI0O CHEKTPA.
UccnenoBanue npUHLBKIA paboThl
JIOMUHECUEeHTHOH JAaMIiblL.

Habmwpgenne u  oObsgcHeHHe  NIPHHLHMNA
JeHCTBY Jlazepa.

[IpuBezieHre IpHMEpoOB HCTIONBL30BAHMS Jla3epa
B COBPEMEHHOI HayKe U TeXHUKE.
Hcnoab3opanue  HUHTepHeTa JAd  IOUCKa
uHpopMaLKMyd O TepCreKTHBaX IMpPHMEeHeHUs
Jasepa

duU3HKAa aTOMHOTO Aapa

HabmwozeHue TpekoB asbda-yacTHll B KaMmepe
BuibcoHa.
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PerucrpypoBanue AfepHLIX  M3NAYYEHUH C
NMOMOIBI0 cYeTYHKa ['eiirepa.

PacyeT snepruu CBSI3¥ aTOMHBIX S7Ep.
Onpejesienye 3apdgja M MacCOBOTO YMCAa
aTOMHOIO 4/pa, BO3HHUKAIOIero B pe3yJbTare
pajMOAKTUBHOTO PACIaAa.

Beraucienue aHepruy, oceoboxaaloeics upu
PajHOaAKTHBHOM paciaje.

Onpesenenue NpoOAYKTOB AAEPHOM peaKiUU.
BbryuciieHue sHepruu, ocsoboxaaroueiics npu
AAEPHDBIX peaKUaX.

[lonuMaHHe [pPeUMYIeCTB U  HEeLOCTATKOB
UCIIOAb30BAHUS aTOMHOM 3Hepruu %}
MOHHU3UDYIOLKUX H3JYYEeHUH B
IIPOMBILUJIEHHOCTH, Me AU HE.

Hzioxenye CyTH 3KOJOTHYECKUX NpPoOJeM,
CBA3aHHBIX C OWHOJOTUYECKUM [JeHCTBUEM
PaAHOAKTUBHBIX U3NYIEHNH.

Ilposepenre Kaaccuburanuyu 3J1eMEHTAPHBIX
YacTHL MO0 WX QU3HYECKUM XapaKTepUCTHKaM
(Macce, 3apsiay, BpEMEHH MU3HY, CIIUHY U T. 1.},
HoHumanue LEHHOCTEH HAYYHOrO I[O3HAHUS
MuUpa He BOOOIe /N5l YeJOBeYeCTBa B 1iesloM, a
JJIs1 KaKA0T0 00y4YarolLerocd JUMYHO, HeHHOCTeH
OBJIaJIEHHsA METOJOM HAay4yHOro MO3HaHUS JJs
JOCTHDKEHMS  ycrexa B J1060M  BHJE
NPAKTHYECKOH AeATeJIbHOCTHU

7.

Ipomwonus Becenenson

Crpoenue u pa3Bputue
BcenenHou

Habuio1eHue 3a 3pe3amy, JIyHOH W 111aHeTaMHU
B TEJECKOTL.

HabnwjeHre CcoOJHEYHBIX MATEH € IOMOIIbLIO
TEJECKONA U COMHEYHOr0 IKpaHa.
HcnonwszoBanue  MWuTepnera g8 nowucka
U300paKEeHHUH  KOCMUYECKHX OOBEeKTOB H
uHdopMaLuu 06 UX 0COBEHHOCTX

OBcyxIeHrie BO3MOMXHBIX CLIeHapreR 3B0JKLUY

| Bcenennoit. UcnospzoBanue MHHTepHera s

[I0MCKA COBPEMEHHOH HHPOPMALUU O Pa3sBUTHH
BcesieHHoH. OLleHKa HHPOPMALIHHK € NO3ULUY ee
CBOHCTB:  JIOCTOBEPHOCTH, OGBEKTHUBHOCTH,
NOJIHOTBI, AKTYaALHOCTH U T. .

JBONIOLMA 3BE3 4.
'unoresa npoucxoxaeHua
COJIHEYHOU CHCTEMBI

Bohryuciaenue sHepruy, ocsoboxAawelcst pU
TepPMOALEPHbIX PeaKLUsIX.

QopMynupoBka  npobsieM  TepMoAAepHOU
3HepreTHKHU.

06BAcHene BAMAHUA COJHEYHOM aKTHBHOCTH
Ha 3eMJIso.

[lonumaHue posid KOCMHYECKHX MCCIe/IOBaHUN,
MX Hay4YHOT'0 U SKOHOMHYECKOro 3HaYeHusl.
O6cyxpenne  COBPEeMEHHBIX  THNOTE3 O
npoucxoxaennu ConHevHol CUCTEMbI
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8. YYEBHO-METOAUYECKOE U MATEPUHA/IBHO-TEXHUYECKOE
OBECHEYEHHE ITPOTPAMMDI YYEBHOTI'O NPEJMETA

Ans peanmsauuu nporpammel ydyebHoro npeamera OBIly.02 ®usukas
OBIIOY «K3MT» umeeTrca yuedHbifl KabuueT « PUsvKar.

ObopynopaHue yuebHOro kabuHeTa:
— 0caj04Hble MECTA 110 KOJIMYeCTBY 00y4alomuxcs;
— paboyee MeCTO HpenojaBaTteis.

AvaxTnyecKue MaTepuabl:
=~ MEeTOAMYECKHEe peKOMeHZAUMM N0 BBINOJHEHUI NpakKThudeckux paboT mo
yaedbHomy npegmety OBIly.02 ®usuka,
— METOJMYECKHE DPEeKOMEeHJAIMK [0 BBLINOJHEHUI0 J1IabopaTopHbIX paboT 1o
yuebHoMy npeamety OBIy.02 ®usuka,
— 3aJaHud A KOHTPOJIbHBIX paboT;
— DK3aMeHAl|MOHHbIE MaTepUaslbl.

KomniekTs! 1abopaTopHOro 060pyA0BaHUS:
— 110 UCCAEL0BAHKIO 3ABUCUMOCTH CHJIbl TPEHUS OT Beca TeJa,
— 110 U3YYeHHIO 3aBUCHMOCTH NIepHoja KoiebaHni MaTeMaTHYeCKOro MagsTHUKA
OT €ro JAJIMHbI,
— 110 U3YYCHUIO U30XOPHOIO IIPOLECCa B rase,
— 10 U3MEPEeHHI0 OTHOCUTEIbHON BJIAXKHOCTU BO3AYXA,
— 110 U3MEPLHMUIO NOBEPXHOCTHOTO HaTHKEeHHUA XKUAKOCTH,
— 10 olpejie/IeHnI0 Ko3pQUIHMeHTa JMHEHHOr0 pacliMpeHus TBEPAOro Tena Mpu
HarpeBaHuy,
— 110 U3YYEHUI0 3aKoHa OMa A/ yyacTKa Heny,
— IO U3YYEHUID CMEIIaHHOI0 COeIMHEeHNs TPOBOAHUKOB,
— 1o usMepeHuo 3/C ¥ BHYTpeHHero CONpoTHBAEHHS HCTOYHUKA TOKA,
— 110 MCCAC0BAHUIO 3JIEKTPUYCCKUX CBONUCTB TOYITPOBO/IHUKOB,
— 110 U3MEePEHHI0 HHAYKTUBHOCTH KaTyIIKH,
— TI0 U3YYEHUI YCTPOUCTBA M paboThl TpaHchopMaTopa,
— [10 OIIpe/leJIeHUIO NToKasaTeisd NpeaoMIeHNUd CTEK/Ia,
— 0 U3y4YeHUI0 nHTepdepeHUu 1 JUPPaKL CBETA,
— 110 HabJI0 IeHHUIO COJIOIIHOTO CIIEKTPa UCIYCKAHMS.

DVD-jMcky ¢ JeMOHCTpaLlMOHHBIMU OlIbITAMU MO pa3jenaM:
— MexaHHUYyecKHe KoJiebaHud,
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MosnekyIdpHO-KMHEeTUYeCKas TeopHd,
MosekynsipHast usmka,
JIeKTPOCTATUKA,

JNeKTPOAMHAMHUKE,

[TocTosHHBIN 3/IeKTPUYECKUHI TOK,
JAEKTPUYECKUH TOK B PA3/IUYHbIX Cpeiax,
MarsurHoe 1noJie,
JJleKTpoMarHuTHad nHAYKIH,
JJIeKTpOMalrHUTHbIE KoJlebaHus,
JJIeKTpOMarHuTHbIE BOJIHBI,
BosiHOBas ONTHKA,

KBaHTOBbLIE BJIEHUA.
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9. TUTEPATYPA

LI CTYACHTOR:

1. AmvurpueBa B.DQ. Pusuxa pas npodeccud U cnenua’bHocTeH
TEXHHUIECKOTO npodus: yueOHUK JUIS CTYJACHTOB CpeJiHero
npodeccuonanpHoro o6paszosanusa / B.®. [murpuena. - 5-e uzj, crep. - M.
Uzparenbckuii eHTp «AKajgeMmus», 2018. - 448 ¢,

JononduTe/ibHasg inTepaTypa:

1. Poxuonos, B, H. @usuka ang xosutepxe#d : ydyebHoe nocobue Jid
cpejJiHero IpoQeccuoHanbHOTO 06pasoBaHus / B. H. Popuonos. — Mocksa:
Usparenbcrso 0paitt, 2020. — 202 ¢. — ([IpodeccuonanbHoe obpasopanue). —
ISBN 978-5-534-10835-4. — TexcT: asiekTpoBHbIY // 3BC Opaiir [cait] — URL:
https://uraitru/bcode /449187

2. Bacuipes, A. A dusuxa: ydebHoe nocobue g CpeJiHEro
npogeccuoHankHoro o6pasosadus / A. A. Bacusnnes, B. E. ®egopos, J1. . Xpamos.
-~ 2-€ M3/, ucnp. 1 Jon. — Mockga : MUzgatennscTBo Opatit, 2020, — 211 ¢ —
{lipodeccuonansHoe obpazopaHue). — I[SBN 978-5-534-05702-7. — TexcT:
anekTpoHubll // 3BC Opalit [caliT]. — URL: https://urait.ru/bcode/449120

WHTepHeT-pecypchL:

1. PepepanpHblit LeHTP YUHOOPMAUHOHHO-06Da30BaTEAbHLIX PECypCoB
[3nexTpoHubil pecypc] URL: www. fcior. edu. ru

2. EpuHag  KoJUleKMM  UuMOpoBRIX  00pasoBaTesibHbIX  DeCcypCoB
[3nextponusli pecypc] URL: www, school-collection. edu. ru

3.Taseta «®usuka» Usgareancxkoro goma «llepBoe  ceHTAGDA»
[2nexrponubii pecypc] URL: www.fiz. 1september.ru

4. KBaHT: HayyHO-NONYJAADHLIH  QU3UKO-MaTeMaTHUYeCKyil  KypHal
[DnexTpoHHbIY pecypc] URL: www. kvant.mceme.ru

5. Poccuiickass 3seKTpoHHas [KoJa [J7exTpoHHbi¥ pecypc] URL:
https://resh.edu.ru/

6. Madoypox [3nexTponsbid pecype] URL: infourok.ru

7. Pemy EI'3 [3nexTponusiii pecypc] URL: ege.sdamgia.ru

Jig npenogasaresei:

1. DegepanpHbii 3akoB ot 29.12.2012 Ne 273-®3 «06 ob6pa3oBaHUH B
Pocculickon Gepepanyu».

2. [Ilpukaz MunucTepcTBa 06pa3oBankst U Hayku PO ot 17.05.2012 Ne 413
«06 yTBepwJcHMH GesiepalbHOr0 TOCYAApCTBEHHOTO 00pa3oBaTe/LHOro
CTan/lapTta cpeiHero {1oJIHoro) 061ero 06 pa3oBaHUAM.

3. lpukasz MuHuCTEPCTBa 006pasoBaHusl K Hayku PO o1 29.12.2014 Ne 1645
«O BHeceHuH H3MeHeHMU B llpuka3z MuHHCTepCcTBa 00pa3cBaHWS W HayKy
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https://urait.ru/bcode/449120
http://www.fiz.lseptember.ru
http://www.kvantmccme.ru
https://resh.edu.ru/
infourok.ru
ege.sdamgia.ru

Pocculickou @efiepaniuu o1 17.05.2012 N2 413 «06 yTRepKAeHHH QefiepalbHOro
rocy/ilapCcTBEHHOro 06pa3oBaTe/ibHOrO CTaHjapTa cpefHero({nosiHore} obuierc
06paz0BaHUA».

4, Mucemo  JlemapraMeHTa TOCYZApCTBEHHOM TMOJMUTUKU B cdepe
HOATOTOBKY pabouux Kafpos v A0 MunucTepcTsa 00pa3oBaHusa U Hayxku PO
oT 17.03.2015 N2 06-259 «PexoMeHjaliu¥ 110 OpraHu3aliiy NOAYyYEeHUS CpefHero
obliero o0Opa3soBaHHUA B IMIpejesiax OCBOeHHsT 0Opa3oBaTesibHBIX [IPOrpaMM
CpejHero NpoQecCHOHa/NIbHOro o6pa3oBaHus Ha 0ase OCHOBHOIG ofIero
oGpazoBaHUsi C y4eToM Tpe6GoBaHui dejlepasibHbIX OCYJapCTBEHHBIX
00pa30BaTeNbHbIX CTAH/APTOR U NoJiyyaeMoH npodeccuy Unu CnenuanbHOCTH
cpelHero npodgecCHoHalLHOTO 06pa3oBaHUAy.
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Jivict AoNo/iHeHHUH W M3MeHeHH, BHeCeHHBIX B pabo4yic HporpaMmy
yuebHoro npeaMetra OBIy.02 dusuka

Beayiuii npenogarareib: B.A. llkypuHa

Jono/iHeHus ¥ M3MeHEeHYNA B padodell iporpamMme yiefbHoro opeiMera
Ha 2021/2022 yyeGHbIli TOX

Ha ocHosauuy nipukasa ot 5 aBrycra 2020 r. N2 885/390 «O npaktusieckoi
MOATOTOBKEe OOy4YalIuxca» B pPaboyyio HpOrpaMMy BHECEeHb! CheAyIcLiue
W3MEeHeHud:

1)B pazpen 4. O6bem y4eOGHOIO Npe/iMeTa U BUALI y4eOHOU paboThl BHECEHEBI
Yackl IpakTHYEeCKoH noAroTosxky (18 vacos - crp. 11});
2}8 paspen 5. Tematuueckv# nJiaH ¥ cojZepXaHuhe yd4eOHOTO npeaMmeTa
OBIly.0Z ®uzuxa gobapneHo pacupejesieHue 9acoB HPaKTUUECKONH NOJTOTORKHU
{cTp. 12 - 23],

Msmenenus yrsepx/eHn! Ha 3acejganHuu [I{II)K npenojaBaresned

MaTeMaTA4YeCcKrnX ¥ eCTeCTReHHOHay4HbiX VIeOHBIX Npe/iMeTOR M JMCHHIINH,
npotokoa Ne 10 ot «17» uronsa 2021 r.

lpencenarens (LK i H.B. HukojiaeHKo
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