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Pabouast nporpamma yuebHoil aucuumiuasl OJII1.02 ®dusnka pa3zpaboraHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO CTaHAApPTa MO MPO(EcCHu CpeaHero MmpohecCHOHATHLHOTO
obpazoBanus (nanee CI10) 35.01.21 OsieHeBOa — MeXaHU3ATOP.

[IporpamMma yueOGHON AUCUMILIMHBI pa3paboTaHa Ha OCHOBE:

Pexomenanuii mo opraHu3anuy NOJy4eHHUs: cpeiHero o0miero oopa3oBaHus B Ipeaeaax
OCBOCHHSI 00pa3oBaTEIBHBIX TPOTPAMM CPEIHEr0 MPOQEecCHOHATBHOTO 00pa3oBaHMs Ha 0Oase
OCHOBHOTO 0011ero o0pa3oBaHMs C ydyeToM TpeboBaHuil denepanbHbIX T'OCYIapCTBEHHBIX
00pa30BaTENbHBIX CTAHAAPTOB M TONy4aeMOl NPOPECCHH WM CHENHATBHOCTH CpPEIHETO
npodeccuoHanbHoro oopazoanus (PI'AY «DUPOy», 25 despans 2015r1.)

[IpumepHoif mporpaMmMbl 0011€00pa3z0BaTENbHON yueOHONW NUCHUIUIMHB «DU3UKa» IS
npodeccuoHanbHbIX 00pazoBaTenbHbIX opranuzanuii (PI'AY «DHUPO» Ilporoxon Ne 3 ot
21.07.2015 r.). ABrop — B.®. [ImutpumeBa, 3aB. Kadenpoi Gu3MKH MOCKOBCKOTO
rOCyJIapCTBEHHOTO YHHMBepcHuTeTa TexHosiorudt u ympasinenus K.I'. PazymoBckoro, xanaujar
TEXHUUYECKUX HayK, mpodeccop, uiieH — KoppecnonieHT PAO.

Opranuszanus-pa3padoTyuk:

«CeBepHBIH HAIMOHANBHBIA KOJUIEIK» ((puiamanm rocyqapCTBEHHOIO aBTOHOMHOIO
podeCCHOHANTBHOTO 00pa30BaTEIHLHOTO yupexacHuss MypMaHckoi oOmactn «OneHeropcKuid
TOPHOIIPOMBIIIJIEHHBIN KOJIIEMX))

CocraBureib:
PycanoB A.U., npenongasatens

OTBEeTCTBEHHBIIL:
Cogetkuna C.B., HauanbHUK OT/AENA 110 yueOHOM padoTe

PACCMOTPEHO:

Ha 3acegannu [IMK ¢dunmana
[IpoTokon

oT «01» cents0ps 2021 r. Ne 1
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2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOI JUCHMUILJINHBI
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHUIIUHBI

CTp.

20

22



1. TACHOPT IIPOT'PAMMBI YYEFHOM JUCITATIIAHBI «®U3AKA»

1.1.  ObaacTb npuMeHeHHs1 padoyeil MPorpamMmbl

Pabouas mporpamma y4eOHON IMCLUIUIMHBI SBISETCS YacThIO IMPOrpaMMbl MOATOTOBKU
KBy (ULMpoBaHHbIX padouux u cayxamux (nainee — I[IIKPC) B coorBerctBun ¢ ®I'OC CIIO
35.01.21 OneHeBOA-MeXaHU3ATOP.

Bkimiowaer B cebs macmopt paboueil mporpammbl ydeOHOW AMCHUIUIMHBI, CTPYKTYPY H
coJiepKaHue Y4eOHOM AMCUUIUIMHBI, PE3YJIbTaThl OCBOEHHUS Y4eOHOM JMCIUIUIMHBI, YCIOBUS
peanm3anuy  y4eOHOW IUCIMIUIMHBI, KOHTPOJIb W OIEHKY pe3yJbTaTOB OCBOCHHS y4eOHOM
JUCLUTUTMHBI

1.2. Mecto yueoHoii nucuunjuibl B crpyktrype IIIIKPC: yueOHas aucuuIiiiMHa BXOIUT B
npoMIbHBINA 00111€00pa30BaTENbHbIN yIeOHbIH UK

1.3. Heau u 3a7a4u y4eOHON IMCUMINIMHBI — TPEOOBAHMS K pe3yibTaTaM OCBOCHHUS Y4eOHOM
AUCHUIINHBI:

Conepxxanue nporpamMmmbl «Du3uka) HaNIpaBIeHO HA JOCTUXKEHUE CISAYIOIINX ENei:
v OCBOGHHE 3HAHMHA O (pyHIaMEHTaNbHBIX (U3NYECKUX 3aKOHAX M MPHUHIMMAX, JEKAIIHX
B OCHOBE COBPEMEHHOH (U3MYECKOW KApTHUHBI MUpPA; HauOOJee BaXKHBIX OTKPHITHSIX B 00JIACTH
(GU3MKYM, OKa3aBIIMX OIpEAesoNlee BIMSHUE Ha pa3BUTHE TEXHUKU M TEXHOJOTMH; METOAAX
Hay4HOT'O IMO3HAHUS IPUPOBL;
v OBJIaJICHUE YMEHUSMU MIPOBOJAUTH HAOIIOICHHUS, IJIAHUPOBATH U BBITIOIHATH IKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3bl U CTPOUTH MOJENM, IPUMEHATH IOJIyY€HHbIE 3HAHUS 1O (QU3MKE IS
OOBSICHEHUSI Pa3HOOOpa3HbIX (PU3NYECKWX SBJICHHWA W CBOWCTB  BENIECTB; NPAKTUYECKU
WCTIOJIH30BaTh (PM3UUECKUE 3HAHUS; OLICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMAITNH;
v pa3BUTHE TTO3HABATEIILHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
npolecce NpuoOpeTeHHst 3HAHUNM U YMEHUH Mo (U3HUKe ¢ UCMOIB30BAHUEM PA3MYHBIX UCTOYHUKOB
nH(GOpPMaIIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;
v BOCIIMTAaHHE YOEKIECHHOCTH B BO3MOXXHOCTH TO3HAHMS 3aKOHOB MPHUPObI, UCIOJIb30BAHUS
TOCTIKEHUH (PU3UKH Ha 0Jaro pa3BUTHS YEJI0BEYECKON IIMBUIIH3AIIHNN;

v HEOOXOAMMOCTU COTPYJHUYECTBA B IIPOLIECCE COBMECTHOTO BBIIOJIHEHUS 3ajad,
YBOKUTEIBHOIO  OTHOIIEHHS K MHEHHIO OIIMOHEHTa INpHU OOCYXIEHHM NpoOJeM eCTECTBEHHO-
HAay4HOI'O0  COJEpP’KaHMs; F'OTOBHOCTH K MOPAJIbHO-3THYECKOM OLICHKE HCIIOJB30BaHUS HAy4YHBIX
JOCTHKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKaIOLIEH CpEbl;

v UCIIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN M YMEHHMM IS peleHUs NPaKTHUYECKUX 3ajad
IIOBCETHEBHOM KM3HM, oOecreuyeHuss Oe30MacHOCTH COOCTBEHHOM JKHM3HH, palMOHAIBHOIO
IIPUPOJONIOIB30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpeibl U BO3MOKHOCTb IPUMEHEHMs 3HAHUM IIPU
pelleHNH 3a]1a4, BO3HUKAIOIIUX B MOCIEAYIOIEH TPOPecCHOHATBHOM 1eATEIbHOCTH.

1.4. Pe3y1bTaThl OCBOCHHUS YU4eOHOM JMCIIUIITTHHBI

OcBoeHHe COACPIKAHUA yqe6H0171 JUCHUIUIMHBL «DU3HUKa» o0OecIieunBaeT JAOCTHIKCHUC
O6y‘laI-OHlI/IMI/IC$I CICAYIOUX PE3YJIbTATOB!:

JIMYHOCTHBIX:

v\ 4yBCTBO TOPJOCTH U YBOKEHHS K UCTOPUH U JOCTHXKEHHAM OTEUECTBEHHOM (PHU3UUECKON
HayK{; (U3HUECKU TPaMOTHOE MOBeIeHHE B IPOPECCUOHATIBHOM AEATEIbHOCTH U OBITY MPH
oOpatieHuu ¢ npudopamMu U yCTpOMCTBaMH;



TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHMS W TOBBIIICHHUS KBamU(UKalUKW B U30paHHON
MpoeCCUOHANBHOM  JCSATENHPHOCTH W OOBEKTUBHOE OCO3HAHHE POJU  (U3HUECKUX
KOMIIETCHITUN B 3TOM;

YMEHHE HCIOJb30BaTh JIOCTH)KEHUS COBPEMEHHOW (M3MYeCKO Hayku U (U3HYECKUX
TEXHOJOTHI JJIsl TIOBBIIEHUS COOCTBEHHOTO WMHTEJUIEKTYalIbHOTO Pa3BUTHS B BBIOpaHHOMN
po¢eCCUOHATBHON JIeATeTLHOCTH;

YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIE JUIsl ceOs (DU3MUECKUE 3HAHWS, UCTIONB3Yys IS
3TOr0 JOCTYIHbIE HCTOYHUKHN UH(OpMaLIHH;

YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aHMOOTHOIIICHHUSI B KOMAHJIE 110 PEIICHUIO OOIIUX
3azay;

YMEHUE VINpaBlATh CBOEW IMO3HABATEIBHOW JAESATEIbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

METaNpeAMETHDBIX:

v

AN

AN

UCTIOJIb30BaHUE PA3JIMYHBIX BHJOB TMO3HABATEILHOW JEATENILHOCTH Ul  PEIICHUs
(bu3nyeckux 3aiay, IPUMEHEHNE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIOJCHUS, ONUCAHUS,
U3MEPEHHUs, OKCIEPUMEHTa) JUII M3YYEHHUS Pa3IUYHBIX CTOPOH  OKpY’Karomeu
NeHCTBUTENBHOCTH;

UCTIOIb30BaHUE  OCHOBHBIX  HMHTEJUICKTYaJbHBIX  OMNEpaIfii: TOCTAaHOBKM  3a/layH,
(dbopMynupoBaHUs TUIIOTE3, aHAJIM3a M CUHTE3a, CPaBHEHHUs, 0000IIEHUs, CUCTEMaTH3aIUH,
BBISIBIICHUSI TIPUYMHHO-CIICJACTBEHHBIX CBS3CH, TIOMCKAa aHAJIOroB, (HOpMyTUpOBaHHS
BBIBOJIOB /IJISl U3YYEHHUS PA3IMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB,

SABJICHMA W TIPOILECCOB, C KOTOPHIMH BO3HHKAE€T HEOOXOJUMOCTh CTAJIKMBAaTHCS B
npodeccuoHanbHOU chepe;

YMEHHUE TeHepUPOBATh UICH U ONPEIEIISATh CPEICTBA, HEOOXOAMMBIC IJIsl MX PEaTH3alliy;
YMEHHE UCTOJIb30BaTh Pa3iMYHble UCTOYHUKHU JJIS MONydeHUs Qu3ndeckoil mHpopMaIui,
OLIEHUBATH €€ IOCTOBEPHOCTH;

YMEHHE aHaJIN3UPOBATh U MPEACTABIATH HH(POPMALIMIO B PA3IMUHBIX BUAAX;

YMEHHE TYOJUYHO TIPEACTABIATH pPE3YJIbTaThl COOCTBEHHOTO WCCIENOBAaHHS, BECTH
JTUCKYCCHUHU, JOCTYITHO M TapMOHHUYHO coueTas cojaepkaHue WU (OpMbI MpecTaBiseMOit
nH(popMalnu;

NpeAMETHBIX:

v

AN

c(OPMHUPOBAHHOCTh TPEACTABICHUN O pOJIM U MecTe (U3UKUM B COBPEMEHHOH Hay4HOIl
KapTUHE MUPA; TOHUMaHuEe (PU3NUECKON CYITHOCTH HaOMt0JaeMbIX BO BeeneHHo siBneHui,
poau GU3MKU B (GOPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JJIs
pelIeHusl MPaKTHYECKUX 33/1a4;

BJIaJICHHUE OCHOBOMNOJAralOMUMHU (PU3MYECKUMU MOHATHIAMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
Y TEOPUSMH; YBEPEHHOE UCTIONBb30BaHUE (PH3HMUECKON TEPMUHOJIOTHHA U CHMBOJIUKH;
BJIaJICHUE OCHOBHBIMH METOJAaMH HAayYyHOr'O [IO3HAHHUSA, HCIOJIB3YEeMbIMH B (U3HKe:
HaOJII0ICHNEM, OIIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

yMeHusi 00pabarhiBaTh pe3yibTaThl H3MEPEHUIl, OOHAPYXKHMBATh 3aBUCHMOCTb MEXIY
(bu3n4YeCKUMHU BEJIMYMHAMU, OOBSACHSTH [TOJyYEHHbIE PE3YJIbTAThl U JI€1aTh BbIBO/IBI;
c(OpMHUPOBAHHOCTb YMEHHS pelaTh (pU3nUecKue 3a/1auu;

c(OPMHUPOBAHHOCTb YMEHMS IPUMEHSTH IOJIY4YEHHBbIE 3HaHUSA A OOBACHEHMS YCIIOBHIA
npoTekaHus (U3NYECKHUX SBICHUH B TpUpoje, MpodeccuoHanbHOM chepe U s NpUHATHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3HMIMHU M0 OTHOIICHUIO K (U3UYECKOil MH(popmanuu,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.



1.5. PexomeHnayeMoe KOJMYECTBO YacOB HAa OCBOeHHe padoyeil NMporpaMMbl y4eOHOI

AUCUMNJIUHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatomierocs 270 yaca, B TOM YuCIe:

00s13aTeIbHON ayUTOpHON yueOHO# Harpy3ku oOydaromierocs 180 yacos;
CaMOCTOATENbHOM paboThl oOyuatomerocs 90 Jaca.

2. CTPYKTYPA U COAEPKAHWUE YYEBHOM JUCHUIIJINHBI

2.1. O0beM y4eOHOI TMCIMIIIUHBI M BU/IbI y4e0HO# padoThI

Buj yuedHoii padoThl Obvem yacos
MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 270
Oo0s3aTeqibHAst ayIUTOPHAsE y4eOHas Harpy3Ka (Bcero) 180
B TOM UHUCJIE:
nabopaTopHbIe PabOTHI 16
IpaKTUYEeCKUe 3aHSATUS 20
CaMocTosTebHas padoTa 90
WtoroBas arrectanus B popMe IK3aMeH




2.2 TemaTu4yeckuii njian u coaep:xxkanue yueonoi gucuumiuabl O/AI1.02 ®uszuka

HaumeHoBanue Copnepxanue yueOHOro Mmarepuajia, 1a0opaTopubie padoTbl U O0bem | XapakTepucTHKAa OCHOBHBIX BH0B Y4eOHOM
pa3esioB M TeM | NpaKkTHYecKHe 3aHATHS, CAMOCTOsITe/IbHAasl padoTa 00y4alUIuXCcs 4yacos AeATeJbHOCTH
EcTecTBeHHO-Hay4HBIN METOJ NTO3HAHHUS, €T0 BO3MOKHOCTU U T'PAaHULIbI [IpousBenenue nuamMepeHus: GU3NIECKUX
OPUMEHUMOCTH. OKCIIEPUMEHT M TEOopus B IIpOLEcCe IO3HAHUS BEJIMYMH U OLIEHKA IPAHULIbI IOTPEIIHOCTEN
npuponbl. MopaenupoBanue (U3MYECKUX SIBICHUA U MPOLECCOB. n3mepenuil. [lpeacrapnenue rpaHuiibl
Ponp »kcnepumeHTa M TEOpUM B TpOLiECCE IO3HAHMSA IPUPOJIBI. 9 MOTPEIIHOCTEN U3MEPEHUH IPU IOCTPOESHUN
Ouzuyeckass BenauuuHa. llorpemHoCTH  U3MEpeHH  PU3NYEeCKUX rpadukoB. YMeEHHE BHICKA3bIBATh TUIIOTE3bI JIJIS
BEJINYMH. dusnyeckue 3aKOHbl. ['paHuIbBl NPUMEHUMOCTH 00BsiCHEHUS HAOTIOAeMBIX SIBIICHUN. Y MEHHE
B buznueckux 3akoHOB. [loHaTue o pusnveckoii KapTUHE MUPA. IpeaiaraTb MOJEIIH SABIICHUM. YKa3aHUe rPaHUI]
peienue BXxoaHOM KOHTPOJIB. MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
CamocTrosiTejibHas padoTa: mpopaboTKa JTOMOJHUTEIBHON N3noxeHne 0CHOBHBIX MOJIOKEHUI
JUTEPATYpPHl, C UCIIOJIB30BAHUEM PEKOMEHJALIUNA MTPENOIaBaTelIs. COBPEMEHHOM Hay4yHOU KapTUHBI MUpA.
Koncnekt no teme «lIpuctaBku cuctembr CH». 4 [IpuBeneHne npuMepoOB BIUAHUSA OTKPHITUN B

WnnuBuayanbHelil npoekT: «Metponorus B npodeccun», «Pu3uka B
npodeccun» (3HaueHne PU3UKU TIPU OCBOSHUU MTPOQeccun),
«IIorpemHocT! N3MEPEHUI».

(u3MKe Ha POrpecc B TEXHUKE U TEXHOJIOTHU
npousBoacTBa. Mcnonb3oBanue MHTepHETa 114
novicka HHGpOpMaIiH.

Pa3nea 1. Mexanuka. 38 yacos

Kunematuka. Mexannueckoe asmxenue. [lepememenune. [Iyts. CkopocTs. PaBHOMEpHOE NpsMOIWHENWHOE NBIKEHHE. YCKOpeHue. PaBHomepemeHHOe
npsiMonuHeitHoe aBrkeHue. CBoOoaHOe majeHue. /[BuxkeHne tena, OpOoIIeHHOTO MO YITIOM K TOpU30HTY. PaBHOMEpHOE NBIKEHUE MO OKPYKHOCTH.

Tema 1.1
Kunematuka

Mexannueckoe nBuxkenue. MarepuanbHast TO4Ka. OTHOCUTEIBHOCTD
MEXaHUYECKOro ABmkeHus. Teno orcuéra. Cucrema orcyera.
Tpaexropus. Ilyts. [lepememienne. CKOpocTs.

PaBHOMEpHOE NPSAMOJIMHENWHOE IBUXECHHE.

PABHONEPEMEHHO20 OBUNCCHU.

Ilpakmuueckan paooma Nel «I'pagpuxu pasnomeprozo u

Yckopenue. [IpsimosinHEHOE BHYKEHNE C TOCTOSTHHBIM YCKOPEHHUEM.

Ilpakmukym no pewenuro 3a0au no meme « Yckoperue.
Pagenonepemennoe osusicernue.

CB00OOJHOE TTaZleHHUE TEIL.

JBmxeHue Tesa, OpOIIeHHOTO MO YIJIOM K TOpU30HTY. Perienne
3aza4.

JIBuKeHMe M0 OKPY>KHOCTU. YTIIOBasi CKOPOCTb.
LleHTpOCTpEMUTENIBHOE YCKOPEHHE.

14

[IpencraBineHre MEXaHUYECKOTO ABUKECHUS
Tejla YPaBHEHUAMH 3aBUCUMOCTH KOOPAUHAT U
IPOEKIMENH CKOPOCTU OT BPEMEHH U TpapuKaMu
3aBUCUMOCTHU KOOPIMHAT U IIPOCKIUEN
CKOPOCTH OT BpeMeHH. OnpenencHue
KOOpPJMHAT IIPOUIEHHOIO ITyTH, CKOPOCTH U
YCKOpEHHs Tella 1o rpagukam 3aBUCUMOCTH
KOOPJMHAT U IIPOEKILUN CKOPOCTH OT BPEMEHHU.
OnpeneneHre KOOpAUHAT IPOUIEHHOTO Iy TH,
CKOPOCTH U YCKOPEHHMS TeJIa 110 YPAaBHEHUSIM
3aBHCHUMOCTH KOOPIHMHAT W MPOEKIMH
CKOpOCTH OT BpeMeHu. [IpoBeneHue
CPAaBHUTEIBHOIO aHAJIN3a PABHOMEPHOIO U
PaBHOIIEPEMEHHOTI'O JBMKCHUN. YKa3aHUE
MCIIOJIb30BaHUS NIOCTYNATEIBHOIO U




Pewenue 3a0au no meme «Kunemamuray.

CamocTtosiTeibHas padoTa: npopadoTKa JONOJIHUTEIBHON
JUTEPATypBl, C UCIIOIB30BAHUEM PEKOMEHAALNHN IIPENOgaBaTEIA.
Jlomamnsis mpakTudeckas pabora «PacueT yckopeHus cBOOOIHOTO
HaJcCHUS.

Coobmenne «CKOpOCTH B IPUPOJIE U TEXHUKEY.
NupuBunyansHeiil npoekt: «l anwieo ['anunein — ocHoBaTenb
TOYHOT'0 €CTECTBO3HAHUAY», «3HaueHUE OTKpbITUi ["anmumnes».

BpaIIaTeIbHOTO JIBMJKCHUM B TEXHUKE.
[Tpuobperenue onpita pabOTHI B TPYIIIIE C
BBITIOJIHEHUEM PA3JIMYHBIX COIHATBHBIX POJICH.
[Ipencrasnenne nHGOpPMALIUU O BUIAX
JBYDKCHUS B BUAC TAOJIHIIEL.

3axonbl Mmexanuky Hetotona. [lepBeiii 3akon Herotona. Cuna. Macca. Umnynbec. Bropoii 3akon HerotoHa. OCHOBHO# 3aKOH KJIaCCHYECKOM TUHAMUKH.
Tpetuit 3akon HeroToHa. 3aK0H BceMHpHOTO TATOTeHUs. ['paBuTanimonHoe noje. Cuma tsokect. Bec. CriocoObr m3mepenus Macchl Tenn. CHtbl B

MEXaHUKe.
OcHoBHOE yTBepkAcHUE MeXxaHuKH. [lepBbIii 3akoH HbproToHa.
HueprmanbHble CUCTEMBI OTCUETA. I
. . MMEHEHHE 3aKOHA COXPaHEHUS UMITYJIbCa
Cuna. CBs3b MEXIy CHIION U ycKopeHueM. Bropoii 3akon HeroToHa. P pat Y
Macca. Tperuit 3akon HeioTora JUUIS1 BBIYUCIICHUS U3MEHEHUN CKOPOCTEH Ten
: - IIpU WX B3auMoencTBUsAX. M3mepenne paboThl
Ilpakmukym no pewienuro 3a0a4 no meme «3aKOHbL MEXAHUKUY. CHJI 1 N3MEHEHHE KHHETHUIECKOH SHEPTHH Tela.
Cuia TAroTeHUs. 3aKOH BCEMUPHOTO TAToTeHus1. Criia TSHYKECTH U Bec. Brruncnenue paboThl cUl M UI3MEHEHUS
HesecomocTs. 14 KUHETUYECKOW SHEpruu Tena. Beruncienue
Tema 1.2 Cuia ynpyroctu. 3akoH ['yka. MMOTEHLIMAIIBHON YHEPTUU TEN B
3a1com;l Cunsl TpeHuUs. rpaBUTallMOHHOM ToJie. OnpezaeneHue
MOTEHIUATBHON YHEPTHH 0
MeXaHUKH Jlabopamopnas paboma Nel «Hccredosanue osuricenus mena noo etho H OBAHHO op o ayn([))yl; CCTHOM
N N MHPOBAHHOTO TeJjia [0 N3BECTHOM
HbroTona oelicmeuem nOCMOAHHOU CUTIbLY. I[e (popMap L T SKeCTROCTH Testa. TonMeHeHH e
Jlabopamopnas paooma Ne2 «H3yuenue osuxcenusn mena noo sle@opmMan P
deiicmauen Ciuvhl MpPERus(CRORBICERUR)Y 3aKOHA COXpPaHEHUsI MEXaHUYECKOW YHEPTUU
- = IIPHU pacueTax pe3yiabTaTOB B3aUMOIECHCTBUI
CamocTrosiTesibHas padoTa: npopaboTKa JIOMOITHUTEIBHON
. TeJ TPABUTAIIMOHHBIMU CUJIAMU U CHIIAMH
JUTEPaTypPhl, C UCTIOIH30BAHHEM PEKOMEHAAIIMI MTpeTogaBaTes. yIPYroCTH, Yia3aHue TPAHHII TPHMEHHMOCTH
[ToaroroBka cooOIIeHNH, KOHCTIEKTa, pedeparta. i
a PI ’ » pedep 3aKOHOB MEXAaHHUKHU. YKa3aHUE yU4eOHBIX
NunuBunyansHseiil npoekt: «Mcaak HproToH — co3gaTenb
4 JUCUUILINH, IPU U3yYEHUU KOTOPBIX

Kjaccudyeckon puznkmy, «Cuiibl B IpupoJe U TeXHUKeY, «JleoHapao ga
BuHun — ydeHsli 1 U300peTaTesby.

Koncnekr «BnusHue cuiibl TpeHUs IpU ABUKEHUS K/ COCTaBay.
Koncnekr «lIposiBieHne cuiibl ynpyrocTy IpH aBTOCLIETIKI.

HCITOJIB3YIOTCA 3aKOHBI COXPaHCHU.

3aKOHbI COXpaHEHHUs B MEXaHUKE. 3aKOH COXpaHEHUs UMITylibca. PeakTuBHOE nBukeHue. PaGora cunbl. PaGora moTeHUManbHBIX CHII. MOIIHOCTB.

3Hepr1/1;1. Kunetnueckas SHEPIU-. IloTenuuanbHas OHEpPIrus. 3aKkoH COXpPaHCHUA MEXaHU4YeCKOMH OHCPIUH. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHHH.




Tema 1.3
3aKoHBI
COXpaHEeHHUs B
MeXaHHKe

Nmnynec. 3aKOH COXpaHEHUs: UMITyjibca. PeakTUBHOE ABUKEHHUE.

HpakmuKyM no peuitenuro 3a0au no meme: «3aKOH COXpaHeHusn
umnyjioca.

Pa6ota. MomtHocts. Kunetnueckas sueprus. [loTeHnanpHas SHEpPTHS.
3aKOH COXpaHEHUs MEXaHUYECKOU IHEPTUH.

HpakmuKyM no peutenuro 3a0au no meme: «3aKOH COXpAHEHUA
IHEPcUU)).

[TonroToBKa K KOHTPOJIBHOM padoTe.
Konmponvnaa paboma Nel no meme « Mexanuxay.
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CamocTosiTeibHas padoTa: nmpopaboTKa JOMOJTHUTEIHHON
JIUTEPATYpPhl, C UCMOJb30BAHUEM PEKOMEHIALIUN MPETOo1aBaTesl.
Pemienue 3agau no teme «3aKOH COXpaHEHUS UMITYJIbCAY;

JomarHss mpakTuyeckas padora «Pacd€T MOIIHOCTH, pa3BUBAEMOM
pU X0Ab0EY.

Coobmienne «3070TO€ TPABUIO0 MEXAHUKI.

WnauBuayanbHbIN OPOEKT: «3aKOHBI COXpaHEHMsI B MEXaHUKE», «Poib
K.3. [IMOAKOBCKOrO B pa3BUTUH KOCMOHABTUKM.

[IpesenTanus «cnonb30BaHUE MPOCTHIX MEXAHU3MOB).

[IpumeHeHne 3aK0Ha COXpaHEHHsI UMITYJIbCa
JUTS1 BBIYUCIICHUS U3MEHEHUN CKOPOCTEH Ten
MIpH UX B3auMOJIeHCTBHAX. MI3Mepenne paboThl
CUJI U U3MEHEHHUE KUHETUUYECKOM SHEPTUH Tella.
Berunciienue paboTsl CHII M M3MEHEHHUS
KMHETUYECKOM dHEpruu Tena. Beruucienue
MOTEHLIMAJILHON PHEPTUH TET B
rpaBUTallMOHHOM noje. OnpenencHue
MOTEHLIUAJILHON SHEPTUU YIIPYTO
1e(OPMHUPOBAHHOTO TeJa M0 U3BECTHOU
nedopMalnnu U xectkocTH Tena. [Ipumenenue
3aKOHA COXpPaHEHMsI MEXaHUYECKOW IHEPIUU
MIpY pacyeTax pe3yybTaTOB B3aMMOACHCTBHI
TEJI FPABUTALIMOHHBIMU CHJIAMU U CHJIAMHU
YOPYTOCTH. YKa3aHUE IPAHUL] IPUMEHUMOCTH
3aKOHOB MEXAaHUKHU. YKa3aHUE YUeOHBIX
JUCLUIIINH, IPU U3YYEHUN KOTOPBIX
HCIIOJIb3YIOTCSI 3AKOHBI COXPAaHEHUSI.

Pa3nen 2. MoaekyJsipnas ¢pusuka. Tepmoannamuka. 28 yaca

OCHOBBEI MOJICKYIISIDHO-KMHETUUECKOM Teopuu. MaeanbHbIN ras. OCHOBHBIE TTOJIOKECHHUS MOHCKyanHO-KHHGTquCKOﬁ TCOpHHU. Pa3MepH 1 Macca MOJICKYJI

u atoMOB. bpoyHoBckoe nBuxeHue. JJuddysus. Cuibl u d3HEPTUS MEKMOJIEKYISIPHOTO B3auMoAecTBUA. CTpoeHne ra3000pa3HbIX, KHUIKAX U TBEPABIX
Ten. CKOpOCTH JBMKEHMS MOJIEKYN M UX u3Mepenue. MneanpHelii ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU Ta30B.
Temnepatrypa u ee usmepenue. ['a3oBble 3aKOHBI. AOCONIOTHBI HYyJb Temmeparypbl. TepMoarHaMuYecKas IIKaja TeMIepaTypbl. Y paBHEHUE
COCTOSIHMS MACAJIBHOrO raza. MoiisspHast ra3oBast IOCTOSIHHAS.

Tema 2.1
OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOoi
TeopuHu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU, UX
AKCIIEpUMEHTAJIbHBIE JOKa3aTesIbcTBa. PazMepsl U Macca MOJIEKYJI.
KonuuecTBo BemecTBa. Mok, [loctossuaas ABorajpo.
BbpoyHnoBckoe aBukeHne. CUiibl B3aUMOJICHCTBUSL MOJIEKYJIL.

CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX TEIl.

Pewenue 3a0au no meme «Ocrnoevt MKT».

TeruoBoe nBUkeHUE MOJIEKyI. Mozens uaeansHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH rasa.

Onpenenenue remneparypbl. AOCoI0oTHas Temmeparypa. TeMrmeparypa
— Mepa cpeiHel KWHETUYECKOW YHEPTUHU MOJIEKYIL.
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BeinosHeHIE SKCIIEPUMEHTOB, CIYXKAIUX JJIs
000CHOBaHUS MOJIEKYIIIPHO-KHHETUICCKOM
teopun (MKT). UneansHblii ra3. Pemenune
3aJ1a4 ¢ MPUMEHCHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH T'a30B.
OmnpeneneHre mapaMeTPOB BEIIECTBA B
ra3000pa3HOM COCTOSSHUU Ha OCHOBAaHUU
YpaBHEHHUS COCTOSHUS UCATLHOTO ra3a.
OnpenerneHne mapaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSTHUU W TIPOUCXOISIIINAX




Pewenue 3a0au no meme «Ocnosnoe ypaguenue MKT.
Temnepamypay.

YpaBHEeHHE COCTOSIHUSA UEaNbHOTO rasza (ypaBHeHre MeHeneena-
Knaneiipona). ["'a30Bbie 3aKOHBI.

Pewenue 3a0au no meme «Ypasnenue cocmoanusn udeaibHo2o 2a3a.

CamocTrosiTejibHas padoTa: mpopaboTKa JTOMOJHUTEIBHON
JTUTEPATYpPHI, C UCMIOJIB30BAHUEM PEKOMEH IAlN MPernoaaBaTes.
Pemenue 3agau no reme «Macca u pazmMep MOJIEKYID;

[ToaroroBka u oopmiieHHE PE3CHTALNH, PEIICHHUE 3a/1a4.
[IpezenTtanus «3mepenue remnepaTypbi».

Pemienne 3aga4 Ha onpe/ieNieHUE XapaKTEPUCTUK MOJIEKYJ U 110 TEMeE
«OcHoBHoe ypaBHeHue MKT. TemnepaTtypay.

nporieccoB 1o rpadukam 3asucumoctu p (T), V
(T), p (V). DxcnepuMeHTanbHOE HCCIIEAOBAHNE
3asucumoctu p (T), V (T), p (V).
[IpencraBienue B Bue rpa)ukoB H30XOPHOTO,
M300apHOTO M U30TEPMHUUYECKOTO MPOIECCOB.
Brrunciienue cpegsel KHHETUYECKON YHEPTUN
TEIJIOBOTO JABMXKCHHUS MOJIEKYJI 110 U3BECTHOM
TEeMIlepaType BellecTBa. BrickazbiBaHue
THIOTE3 IS 00BICHESHHS HAOJIFOJaeMbIX
SIBJICHUH. YKa3aHue rpaHull IPUMEHUMOCTH
MOJEINH «UaeanbHbIi ra3y u 3akoHoB MKT.

CsolicTBa IapoB. I/IcnapeHHe 1 KoHAeHcauus. HachlmeHHbIN Inap u ero CBOMCTBA. AOCOIIOTHAS U OTHOCHUTEIbHAS BJIAXKHOCTH BO3yXa.

Touka pocbl. Kunenue. 3aBucuMoCTh TeMIepaTypbl KUIEHUs OT JaBieHus. [leperpeTsiii nap u ero MCHoJIb30BaHUE B TEXHUKE.

Tema 2.2
CaoiicTBa
napos

Hcnapenune. Konaencanus. HacbleHHbI 1 HEHACHIILICHHBIN Tap.

Kunenue. BnaxxHocTh Bo3iyxa. 4
Jlabopamopnan paboma Ne3 «H3mepenue enaxcnocmu 6030yxan.
CamocTrosiTesibHas padoTa: mpopaboTKa TOMOJHUTEIBHON

JUTEPATYphl, C UCIIOIB30BAHNEM PEKOMEHIAIMI pernoiaBaTes. 2

IToaroToBka cooOIIEHHH, KOHCIIEKTA.

N3mepenue BiaxHocTu Bo3ayxa. OObsicHEHHE
Ipoliecca nepexoia BeIecTBa U3 0HOro
arperaTHOTO COCTOSTHUS B npyroe. [IpuBenenne
IIPUMEPOB MPOIIECCOB MapOOOPa30BaHU B
OBITY, IPUPOJIE, TEXHUKE.

[IpumeHenne QU3NUECKUX MOHATUI U 3aKOHOB
B yueOHOM MaTtepuase IpopecCHOHATBHOIO
xapakrepa. Mcnonbs3oBanue MHTepHeTa 114
MTOMCKa MH(POPMAIIHH.

CBoHCTBA JKUAKOCTEH. XapaKTEPUCTHUKA KUJIKOTO COCTOSIHUS BellecTBa. [I0BEpXHOCTHBIN CI0M AKUJIKOCTH. DHEPrUs MOBEPXHOCTHOTO CJI0s. SIBIICHUS Ha

rpaHuIlC )KUIKOCTHU C TBEPABIM TCIIOM. KaHI/IHJISIpHI)IC SABJICHUS.

Tema 2.3
CpoiicTBa
JKHUAKOCTel

XapakTepUCTUKA KUJIKOTO COCTOSIHMS BelecTBa. [ [0BepXHOCTHBIN
cioi xkuakoctu. IToBepXHOCTHOE HATSIKEHUE.

2
KanuuispHele sBiIeHuUs.
CamocTtosiTeibHas padoTa: npopadoTKa JONOJIHUTEIBHON
JUTEPaTypBl, C UCIIOIB30BAHUEM PEKOMEHAANN ITPEOAaBaTEIs. 2

IToaroToBka cOOOIICHMM, KOHCITEKTA.

[IpuBeneHne NpUMEpOB KaUJUISIPHBIX SIBICHUI
B OBITY, IpUpOJIE, TeXHUKE. MccienoBanue
MEXaHUYECKHX CBOMCTB TBEP/BIX TEIl.
[IpumeHenne Qu3MUECKUX MOHATUI U 3aKOHOB
B yueOHOM MaTtepHasie IpopecCHOHATBLHOIO
xapakrepa. Mcnons3oBanne MHTepHeTa nis
MOUCKA UH(POPMAIIUH.

CBolicTBa TBEpABIX TeJ. XapaKTepUCTUKA TBEPAOIO COCTOSIHMS BELECTBA. YIPYTHe CBOMICTBa TBepAbIX Tesl. 3akoH ['yka. MexaHuueckue CBOWCTBa

TBEPAbIX Tel. TemnoBoe pacuMpeHue TBEPIbIX Tell U kuakocTeil. [lnaBnenue u kpucramimsamnus.
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Tema 2.4
CpoiicTBa
TBEPABIX TeJ

XapakTepucTUKa TBEPIOrO COCTOSHMS BemlecTBa. 3akoH ['yka.
MexaHnueckue cBONCTBA TBEPBIX TEN.

Jlabopamopnan paboma Ned « Hzmepenue mooyna ynpyzocmu
pe3unsvy.

CamocTrosiTejibHas padoTa: mpopaboTKa JTOMOJHUTEIBHON
JUTEPATYPBI, C UCIIOJIB30BAHUEM PEKOMEHJALUN [TPENIOIaBATEII.
[TonroToBKa K 3a4eTy, COOOIICHHI, KOHCTIEKTA.

NupuBunyansHblil IpoeKT: «IIposBieHne MEXaHUYECKOTO HAIIPSIKECHUS
IIPU ABMKEHUH JTJOKOMOTHBaY; «BiusHue nedextoB Ha puznyeckue
CBOMCTBA KpUCTAILIOBY, «OKuakue kpucramis», «[Ipumenenue
KHUJIKUX KPUCTAJIJIOB B IPOMBIIIJICHHOCTH .

Coobmenne «MexaHNn4ecKHe U TEXHOJIOTUYECKHE CBOMCTBA
MaTEPHAJIOB.

[IpuBenenune npuMepoB aMOp(HBIX U
KpUCTAJIIMYECKUX Tell. Onpenenenne
MEXaHUYECKOTO HANPSHKEHHS MU AepopMarium.
HccrnenoBanne MEXaHUYECKUX CBOMCTB
TBepAbIX Ted. [IpuMenenne ¢uznueckux
HOHATHUH 1 3aKOHOB B y4eOHOM MaTepualie
npo¢eCCHOHATBFHOTO XapaKTepa.
Hcnonws3zoBanue MutepHeTa 1 noucka
UHPOPMALIUHU O pa3pabOTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEP/AbIX U aMOP(HBIX
MaTepUasoB.

Tepmoaunamuka.

OCHOBBEI TEPMOJMHAMUKU. OCHOBHBIE TIOHATHSA H OIpPEaACIICHUS. BHy’[‘pGHH?[SI OHEPIrusa CUCTEMBI. BHy’I‘pGHH?ISI OHEPTUA NACaJIbHOI'O rasa. Pab6ota u

TeruioTa Kak Gpopmsl epenaun dHeprun. TermioeMKoCcTh. Y AeNbHas TETIOEMKOCTh. Y paBHEHHE TeTIoBoro Oananca. [lepBoe Hauano TepMOAMHAMUKH.
AnmabaTHsiii iporiecc. Bropoe Havyano tepmoaunamuku. [Ipunmmn neiicteus TeruioBoi Mamuubl. KITJ[ TermmoBoro aBuratesns. Xoa01uabHbIE MAITHHBL.
Tennosie neuratenu. OXpaHa IpUpPOIbL.

Tema 2.5
Tepmoanna-
MHKA

Buytpennsis sneprus. Pabora B repmonunamuke. KonnuectBo
TCIIJIOTHI.

[lepBblit 3aKOH TEPMOJAMHAMUKH U €r0 TPUMEHEHHUE K Pa3IMuHbIM
npoueccam. Bropoil 3aK0H TEpMOIMHAMHUKHU.

TGHJ'IOBI:IG ABUTraTCIIN. ABUT'aTCIb BHyTpeHHGFO CFOpaHI/I}I, JN3CJIb.
KII/ npurarenei.

Pewenue 3a0au no meme: «Tennoevie osuzamenuy.

KonTpoabnast padora Ne2 no reme «MosekyJsipHasi Gusnka u
OCHOBbI TEPMOAHHAMHUKH.

CamocTosiTeibHas padoTa: npopaboTKa JOMOJTHUTEIHHON
JIUTEPATYPhI, C UCMOJIB30BAHUEM PEKOMEHIALINN IPENOAABATENA.
IToaroroBka, cooOIIeHUI, KOHCIICKTA.

WnnuBunyanbHblil npoekT: «Harpes Oykc npu ABHKEHUU COCTaBa»
Pemenue 3anau o reme «llepBblil 3aKOH TEPMOJUHAMUKH U €TO
MIPUMEHEHHUE K PA3JIMYHBIM MTPOIIECCAM.

N3mepenne komuecTBa TEIJIOTH B
rpoiieccax TeIionepeiayu.

Pacuer nsmMeHeHus: BHyTpEHHEH SHEPTUH TEJl,
paboThHI U IEPETAHHOTO KOJIMYECTBA TETJIOTHI
C UCIOJIb30BAaHUEM TTEPBOTO 3aKOHA
TEPMOJMHAMUKH.

Brruucnenue paboTel raza, COBEpPIICHHON MTPH
W3MEHEHUHU COCTOSIHUSI TI0 3aMKHYTOMY
uukiy. Beraucnenue KI1J . O6bscHenue
MIPUHITUTIOB JCHCTBUS TEIJIOBBIX MAIIIHMH.
JlemoHcTpanust poiu GU3UKH B CO3TAHUU U
COBEPIIICHCTBOBAaHUY TETUIOBHIX JIBUTATEIEH.
NznosxxeHue cyTu 3KOIOTUYECKUX MPOOIIeM,
00YCIIOBIICHHBIX pa0OTOM TEIIJIOBBIX
JBUTATENEH U MPEIOKEHNE TyTH UX
pemieHus. Yka3aHue TpaHUll MPUMEHUMOCTH
3aKOHOB TEPMOJUHAMUKH.
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Paznea 3. Duekrpogunamuka. 54 yaca

DJIEKTPUYECKOE T0JIe. DIIEKTPUUECKUE 3apsiibl. 3aKOH cOXpaHeHus 3apsana. 3akoH Kymona. Dnextpuueckoe moje. HanpsskeHHOCTh AIEKTPUIECKOTO
nonist. [lpunnun cynepnosunuu mnoneil. Pabora cun snekrpocratnyeckoro mons. [lorenmman. PasHocTh mMOTEHIMANOB. DKBUIIOTEHIIHAT bHBIE
oBepxHOCTH. CBSA3h MKy HAIPSDKEHHOCTHIO M PA3HOCTHIO TIOTEHITUAIOB AJIEKTPUIECKOTO OIS, JIMAIEKTPUKH B dNeKTprueckoM mode. [lomspuzanus
ndnekTpukoB. [IpoBogHuku B 3nexTpuueckoMm mone. Konaencatopsl. CoeanHEHUE KOHJEHCATOPOB B 0aTapero. DHEPTUs 3apsyKEeHHOTO
KOHJIEHCATOpa. DHEPIHsl DIIEKTPUIECKOTO TTOJIS.

DJEKTPUUYECKUI 3apsi U DJIEMEHTAPHBIE YaCTHUIIBI. 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsaaa. 3akoH KymnoHa.

Onextpuyeckoe nose. HanpsikeHHOCTh 3neKTprudeckoro noisd. [Ipunimn BeIumciieHne CHIT B3aUMOICHCTBHS TOUSUHBIX
CYTIEPIIO3UIMHU ITOJIEH. JJIEKTPUYECKUX 3aps0B. BerunciaeHue
Ilpakmukym no pewenuio 3a0au no meme: «3axon Kynona. HAIPSHKEHHOCTH DJIEKTPUYECKOTO TOJIS
Hanpsascennocmo 31eKmpuiecko20 noasay. OJIHOTO ¥ HECKOJIBKUX TOYEYHBIX
[ToreHnManbHOCTE 3yIEKTpOCcTaTHYECKOrO NoJis. IToreHnman n pasHocts DIIEKTPUYECKUX 3apsAI0B. Beruncienue
noTeHIanoB. CBs3b MCKAY HAMMPSPKCHHOCTBIO 3JICKTPOCTATHYCCKOT'O 12 MOTCHIHMATIA 3JICKTPUYICCKOT0 MOJIsSI OTHOIO U
1I0JIs1 U HANIPSKEHUEM. HECKOJIBKUX TOYEUHBIX NEKTPHUUECKUX
Pewienue 3a0au no meme: «Ilomenyuan. Paboma u snepzus 3apsoB. Mi3Mepenne pasHOCTH ITOTEHIUAIOB.
Tema 3.1 INNEKMPUYECKO20 NONAN. W3mepeHue 3Hepruu 31eKTPUIECKOro moJist
daektpuyeckoe | IIpOBOAHMKH U TUBIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE. 3apsKEHHOT0 KOHJIeHcaTopa. Beruucnenue
noje OnexTpoeMKocTh. KoHleHcaTOphl. DHEPrus ANeKTPUYECKOro MO SHEPIUU JIEKTPUUECKOTO MOJIS 3apsKEHHOTO
KOHJIEHCATOopa. KOH/ieHcaTopa. Pa3paboTka mana u

BO3MOYKHOU CXE€MBI JeCTBUH

Pewenue 3ao0au no meme: «dnexkmpoemxocmoy.
3 P OKCIICPUMCHTAJILHOT'O OIIPCACIICHUA

CamocTosiTesibHasi padoTa: npopaboTKa JIOTIOIHUTELHON JINTEPATYPHI, 3JICKTPOCMKOCTH KOHACHCATOpA 1

C HMCIMOJIb30BaHUEM PEKOMeHaaui npenogasaress. [lonroroska, JHDJIEKTPHYECKON IPOHUIIAEMOCTH
coobmieHuit, KoHcTekTa. Pemenue 3anad mo reme: «Pacuér mapamerpos BeruecTsa. lIpoBeieHre CpaBHUTEIBHOTO
3aeKTpudecKoro noss». Koncnekr « BnusHue 371eKTpoCcTaTHYeCKOro 2 aHajin3a rpaBUTallHOHHOT'O I:I
3JIEKTPUYECTBA Ha YesIoBeKay. JloMamiHsas npakTuyeckas padbora JJICKTPOCTATHICCKOTO IIOJICH.

«Habmroenue a1eKTpu3anuy myTéM TPEHU».
NupuBunyanbHbIA NPOEKT: «BUIBI 2JIEKTPUYECKUX Pa3psAI0B»,
«DNEKTpUYECKHE Pa3psbl Ha CIIy)KO€ YeT0BEKay.

3aKOHbI MOCTOSIHHOTO TOKA. Y CJIOBHSI, HEOOXOUMBIE /I BOSHUKHOBEHHUS U MOJEPKaHUS SJIEKTPUUECKOTo Toka. Cuiia TOKa U INIOTHOCTh TOKA. 3aKOH
Oma s yyactka tenu 6e3 9JIC. 3aBUCHUMOCTb AJIEKTPUYECKOTO COMPOTHBJICHUS OT MaTepuaia, UIMHBI M IUIOMIAAH MOMEPEYHOTO CEUCHHS
MPOBOJAHMKA. 3aBUCUMOCTD AJNEKTPUUECKOTO CONPOTUBIICHUS MPOBOJAHUKOB OT TeMIeEpaTyphbl. DJIEKTPOABMKYIIAsl CHla HMCTOYHUKA Toka. 3akoH Oma
st onHoU 1enu. CoeauHeHne NPOBOAHUKOB. CoeMHEHWE HMCTOYHUKOB JJIEKTPUYECKOW 3Hepruw B Oarapero. 3akoH [[xoyns—Ilenma. Pabora u
MOIIHOCTb 3JEKTPUYECKOTO TOKa. TermnoBoe AeiicTBHE TOKa.

DIEeKTpUIECKU TOK B TOXYNpoBogHHKaX. COOCTBEHHAs] MPOBOJUMOCTh MOJIYMPOBOIHUKOB. [10IyIIpOBOTHUKOBBIEC TIPHOOPEI.
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Tema 3.2
3aKkoHbI
MOCTOSIHHOT'O
TOKAa

YCJ'IOBI/UI, HCO6XOI{I/IMI)I€ AJi1 BOBHUKHOBCHUS U MMOAACPKAHUA
AIIEKTPUIECKOTO TOKA.
Cuna toka. 3akoH OMa JJi yJacTKa IeMH.

Conpotusienue. 3aBUCUMOCTD 3JIEKTPUUECKOT0 COMPOTUBIICHUS
IPOBOJIHUKOB OT TEMIIEPATYPHL

Jlabopamopnas paboma Ne5 «3akon Oma 0na yuacmka yenu.
Conpomusnenuey.

W3mepeHne cuibl TOKa M HaNpsDKEHHUS. DIIEKTPOU3MEpUTEIbHbIC
puOOpBHI.

3JICKTpI/I‘ICCKI/IC nenu. IlocimegoBarenpHOE U napauieJIbHOC COCAUHCHHUC
IMPOBOJHHNKOB U HCTOYHHUKOB ITUTAHUSI.

Ilpakmukym no pewenuto 3a0au no meme « Coeounenue
NPOBOOHUKOB).

Pabora u momHoCTh TOKA. 3akoH [xoynsa-Jlenna.

DJeKTpoABMKYIIas cuiia. 3akoH Oma JJ1sl OJTHOM LIETIH.

Ilpakmuueckas paboma Ne 2 «Pacuém pabomol u mouwgpocmu
JIEKMPUUECKO20 MOKAY .

Jlabopamopnas paboma Ne 6 «Onpeoenenue I/]C u énympennezo
CONPOMUGIEHUA UCHOYHUKA MOKA.

DJIEKTPUUECKUI TOK B METaJIax

DIIEKTPUUYECKHUI TOK B OMynpoBogHUKaX. COOCTBEHHAss MPOBOJIUMOCTH
MOJIYIIPOBOIHUKOB.

[TonynpoBOJHUKOBBIE TPUOOPBHI.

26

DJIEKTPUUYECKHUI TOK B JKUJIKOCTAX

DIIEKTPUUECKHUI TOK B ra3ax

Konmponwsnan paboma Ne3 «Ocnogwl 2.1eKmpocmamuru u 3aKoHbl
HOCHOAHHO20 MOKAY.

CamocrosiTesibHasi padoTa: npopaboTKa JOMOJHUTEIBHOM JTUTEpaTypHl,
C MCII0JIb30BaHMEM PEeKOMeH1aluii mpenonasatens. [loaroroska,
COOOIIEHUH, KOHCIIEKTA.
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W3mepenne MOITHOCTH 3JIEKTPUUECKOTO
toka. M3mepenne 3/1C u BHYTpeHHETrO
CONPOTUBIICHUS UCTOYHUKA TOKA.
BelnmonHeHNE pacyeToB CUIIBI TOKA U
HaIpsDKEHUN HA y4acTKaX 3JEKTPUYECKUX
nernei. O0bsiCHEHNE HA TIPUMEPE
3JIEKTPUYECKOM 1IENU C ABYMS UCTOYHUKAMU
toka (2/1C), B KakoM ciIydae UCTOUYHUK
INEKTPUYECKON SHEPTUU pabOTACT B PEeKIME
reHepaTopa, a B KAKOM — B PEKHUME
norpeburens. OnpeneneHue TeMIepaTypsl
HUTHU HakalvuBaHus. M3mepenue
JIEKTPUUECKOTO 3apsa 3JeKTpoHa. CHATHE
BOJIbTAMIIEPHON XapaKTEPUCTUKU TUOAA.
[IpoBeneHne cpaBHUTEIBHOIO aHAJIN3A
MOJIYIIPOBOJHUKOBBIX JIHOJIOB U TPUOJOB.
Hcnonb3oBanne MHTEpHETA 111 TOMCKA
uHbOpMaIIUHU O IEPCTIEKTUBAX PA3BUTHUS
MOJTYTIPOBOJJHUKOBOW TEXHUKHU. Y CTAHOBKA
NPUYUHHO-CJIEICTBEHHBIX CBS3EH.
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ITpoekt «IIpumMeHeHre TEMIOBOTO AEUCTBUS AIEKTPUUECKOTO TOKA»
Pemenue 3amau no reme «PacyeT 3KBUBAJICHTHOT'O CONMPOTHUBIICHUS
CMEIIaHHbBIX COMPOTUBIICHUIN POBOIHUKOB.

CooOuienus: «MICTOUHMKY TOCTOSTHHOTO TOKay; «lIpaBuna TexHuku
0€30MacHOCTH MPH 3KCIUTyaTalluu 3JIEKTPOOOOPYT10BaAHUS.
Koncmnekt «2neKkTpon3mMepuTenbHble TPUOOPHI».

NunuBuyanbHbIN IPOEKT: «BUIBI JIEKTPUUYECKUX pa3psI0By,
«DNEKTpUYECKHE Pa3psbl Ha CIyKO0e UeIoBEKay.

MarHuTHOE€ II0JI€. BCKTOp HWHAYKIIUWU MAarauTHOI'O I10JIA. I[eﬁCTBHe MAar"duMTHOTI'O ITI0JIA Ha HpﬁMOJ’IHHCﬁHBIfI MMPOBOJHUK C TOKOM. 3akoH AMnepa.

B3aumopeiictBrue TokoB. MarHuTHBIN OTOK. PaboTa 1o mepemMenieHnio MpoBOJHHUKA ¢ TOKOM B MarHUTHOM TioJie. JIeiiCTBMe MarHUTHOTO TOJIsA Ha
nekymmiics 3apsg. Cuna Jlopenna. OnpeneneHue yaeiabHOro 3apsija. Y CKOPHUTENU 3apsyKEHHBIX YACTHIL.

Tema 3.3
MaruautHoe
mnoJie

B3anmopericteue TokoB. MarautHoe nose. MIHIyKIys MarHUTHOTO I1OJIS.
MarsuTHbI IOTOK.

N3mepenne MHAYKIIMM MArHUTHOTO TIOJISI.
Brrunciienue cui, AeMCTBYIOMIMX HA

3akon Amnepa. Cuna Jlopenna. [Ipaktuueckoe mpuMEHEHUE CUITBI
Awmnepa u cuisl JlopeHna.

MPOBOJIHUK C TOKOM B MATHUTHOM TIOJIE.
Brerunciienue cui, AeMCTBYIOMMX HA

Pabota 1o nepemenieHno MpoBOAHUKA C TOKOM B MArHUTHOM TOJIE.

JJIEKTPUYECKUN 3aps]l, ABUKYLIUICS B

Ilpakmuueckasn paboma Ne 3 «Pacuem cunvl Amnepa u cunvl
Jlopenuya».

MarHuTHOM moJie. OObsICHEHHE TIPUHITUTIA
NEUCTBUS Macc-criekTporpada,

YCKOpHTeJIeﬁ 3apAKCHHBIX YaCTHUII.

CaMmocrosiTesibHasi padoTa: NpopaboTKa JOMOIHUTEIBHON JIUTEPATYPHI,
C MCIIONIb30BaHUEM PEKOMEH AN mpernoaaBaTens. [lonroroBka
COOOIIIeHUI, KOHCIICKTA.

Pemenue 3agau no reme «3akoH Amriepa u cuia JlopeHiay.

Coobmenune «MarautHas 1e(heKTOCKOUS.

NHnuBuyanbHbIN POEKT: « IMUIUNA XPUCTUAHOBUY JIeHI] — pycCKuit
¢u3nk», «Hukomna Tecna: )KU3Hb U HEOOBIYATHBIE OTKPBITUS»,
«MaruutHbele U3MepeHus (MPUHIUIMBI MOCTPOEHUsI MpUOOpPOB,
CHocO0BI M3MEPEHHUs] MAarHUTHOTO MIOTOKA, MATHUTHOM WHAYKIIUH).

OO®bsiCHEHHE POJIM MAarHUTHOIO NOJIs 3eMJIU
B )KM3HHU PACTEHHM, )KUBOTHBIX, YETIOBEKA.
[IpuBenenne npuMepoB NPaKTUYECKOTO
NPUMEHEHUS U3YYCHHBIX SIBICHUM,
3aKOHOB, MPUOOPOB, YCTPOMCTB.
[IpoBeeHne CpaBHUTEIBHOIO aHATIM3a
CBOMCTB 3JIEKTPOCTAaTHUECKOTO,
MarHUTHOTO M BUXPEBOT'O JIEKTPHUECKUX
noJieir. OOBsICHEHHE Ha TIPUMEPE
MarHuTHBIX SBJICHUH, TOYeMY (DU3UKY
MO’KHO paccMaTpUBaTh KaKk
METaIUCIUILIUHY.

DJIeKTpOMarHuTHas MHAYKIUS. DJIeKTpOMarHuTHas HHAYKIHS. BUXpeBoe aeKkTpudeckoe moiie

. CaMOMHITYKITMs. DHEPTUS MarHUTHOTO TIOJIA.

Tema 3.4
DJIeKTpo-

OnexktpomaruutHas uHAykuus. Ilpasumno Jlenua.
3aKOH AEKTPOMarHUTHOM MHAYKIIMKU. BUXpeBoe 31eKTpUuyecKoe noie.

HccnenoBanue sSBIEHUN HIEKTPOMATHUTHON

Ilpakmukym no pewienuio 3a0au no meme «3axkon IMH».

8 WHIYKIUU, CAMOMHAYKIIMU. Beruncnenue
9HEPTrUU MarHuTHOTO 1moJist. OObSICHEHNE
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MAargHmTHas
HHAYKIUSA

Jlabopamopnas paboma Ne | «H3yuenue agnenusn 31eKmpomMazHumHou
UHOYKYUWY.

Camounaykuus. ITHIYKTUBHOCTD.

SHCPFI/I}I MAar"dmMTHOT'O ITIOJIA TOKa. 3HeKTp0MaFHI/ITHOC ITOJIC.

CamocTrosiTejibHas padoTa: mpopaboTKa JTOMOTHUTEIILHON JTUTEPATYPHI,
C HCIMOJIb30BaHUEM PEKOMEHAanuMi npenogasaresns. [lonroroska
COOOIIIEHUI, KOHCIIEKTA.

Koncnekt «IIpakTnueckoe UCTIOIb30BAHKUE 3JIEKTPOMArHUTHOM

WHTYKITAN.

NPUHIAIA JCHCTBUS SJICKTPOIBUTATEIS.
OOBbsicHEeHNE IPUHIUIA JEHCTBUS TeHepaTopa
AIIEKTPHUYECKOTO U 3JICKTPOU3MEPHUTEIHHBIX
puOOpOB.

Pa3nen 4. Kosed6anus 1 BOJIHBIL. 26 4acoB

Mexanunueckrie koiacoOanus. KonedarenbHoe JABHIKCHUC. rapMOHI/ILICCKI/Ie KoJIeOaHus. CBO60I[HLI€ MeXaHWYeCKHe KoycOanus. JIuHelHbIe

MeXaHHUYecKHe KosiebaTeNnbHble cUCTeMbI. [IpeBpalenue s3Hepruu npu kojaedareapHoM ABMKeHUH. CBOOOHBIE 3aTyXalOIUe MEXaHUYeCKUe KoyieOaHusl.
BhIHY)XIeHHbIE MEXaHUYECKHE KOIeOaHMsl.
Yuopyrue Bossbl. [lonepeynsie u Npoa0abHbIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. YpaBHEHUE IJIOCKOW Oerymieil BoiHblL. MHTeppepeHurs BOJH.
ITonsitne o audpaximu BosH. 3BYKOBbIE BOJIHBL. YJIbTPa3BYK U €0 MPUMEHEHHE.

Tema 4.1
MexaHuuecKkue
KO0JIe0aHus B
BOJIHBI

Mexanuueckue KojeOanusi. XapaKTepUCTHUKU KOJIeOaHM.

["apMmoHnyeckue KojiebaHus.

Pacnipoctpanenue konebaHuil B ynpyrou cpeje.
3ByK. XapaKTepUCTUKU 3BYKOBOU BOJIHBI. YJIbTPa3BYK.
Pemenue 3agau o teme «KoseOaHust U BOJTHBD».

CamocTrosiTesibHas padoTa: mpopaboTKa JAOMOJTHUTEIIBHON JTUTEPATYPHI,
C MCIIOJIb30BaHUEM PEKOMEHIAIMI mpenoaaBaTens. [lonroroBka
COOOIIIeHNI, KOHCIIEKTA

Koncnekt «MasitHukmny, « IHTepdepeHims n nudpaxius MeXaHuIeCKUX
BOJTH».

Cooo6menne «Illym u BUOparus Ha IPOU3BOACTBEY, «Mepbl O0PHOBI ¢
IIYMOM U BUOpanuein.

Pemenue 3a1au Ha onpeeeHne XapakTepUCTUK KoJebaHuii rpy3a Ha

IIPY’KUHE.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KoJIeOaHUH MaTeMaTHYECKOr0 MAasiTHUKA OT
€ro JUTMHBI, MacChl U aMILTUTY/AbI KOJeOaHHI.
HccnenoBanue 3aBUCUMOCTH NIEPHOAA
KoJIeOaHUH TPpy3a Ha MPYKUHE OT €T0 MACChI
U JKECTKOCTH NPYXHUHbIL. Bbruncnenune
nepuoJia KoaebaHuil MaTeMaTH4eCKOTro
MasiTHUKA U Tpy3a Ha MpyxuHe. BeipaboTka
HaBBIKOB BOCIIPUHUMATD, aHAJTU3UPOBATH,
nepepadaTbIBaTh U MPEABSABIATH
MH(POPMALINIO B COOTBETCTBHH C
[OCTaBJIEHHBIMU 3aauami. [IpuBenenune
IPUMEPOB aBTOKOJIEOATEITHHBIX
MEXaHHYECKHUX CUCTEM U KJIacCHU(PUKAUU
koneOanuil. M3mepeHue NuHbI 3BYKOBOM
BOJIHBI IO pe3yJIbTaTaM HaOJII0JeHUN
UHTEPPEPEHINH 3BYKOBBIX BOJIH.
HaOnronenue u 00ObsiCHEHUE SIBICHUM
uHTepdepeHn 1 TuhpaKun
MeXaHU4eCKUX BOJH. [IpencraBnenue

15




o0nacTeil NpUMEHEHUs yIbTpa3ByKa U
MEPCIIEKTUBBI €70 UCIIOJIB30BAHUS B
pa3IMUHBIX 00JIACTSIX HAYKH, TEXHUKH, B
MeaunuHe. V310)KeHne CyTH SKOJIOTHYECKUX
po0JeM, CBA3aHHBIX C BO3/IEHCTBUEM
3BYKOBBIX BOJIH HA OPT'aHHM3M YEJIOBEKa.

BHGKTDOMaFHI/ITHLIC KOJIcOaHMS. CBO60,Z[HBI€ SJICKTPOMArHUTHBIC KoJIeOaHMs. HpeBpaLueHHe OHCpPIrun B

KoJiIe0aTeIbHOM KOHTYPC. 3aTyxanume

ANIEKTPOMAarHuTHele KoseOaHus. ['eHepaTop He3aTyXalolUX IEKTPOMArHUTHBIX KosieOaHui. BbIHYXIEHHBIE 3JIEKTpUUECKHE KOJIEeOaHUs.

IlepemenHbIil TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE 1 MHIYKTMBHOE CONPOTHUBIIEHUS MEPEMEHHOr0 TOKa. 3akoH OMa sl 3JIeKTpUYECKOH
Lenu nepeMeHHoro Toka. Pabora M MOIIHOCTH NMEpPEeMEHHOro Toka. I'eHeparopbl Toka. TpaHcdopmaToprl. Toku Bbicokoi uacToThbl. [lomyueHwue,
neperaya U paclpeleieHUe 3JIEKTPOIHEPTUH.
DJIeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMArHUTHOE T0JI€ KaK OCOOBIM BHJ MaTepuu. DJIEKTpOMarHuTHbIC BoJHBI. Bubpartop 'epiia. OTKpBITHII

KosiebatenbHbIi KOHTYp. M3006perenue panno A.C. [TonoBeiM. TlonsiTue o panuocssu. [lpumeHnenne 31exT

OMAarHuTHBIX BOJIH.

Tema 4.2
DJIeKTpo-
MATHUTHBIE
KOJIe0aHus B
BOJIHBI

CBoOoiHBIE KONIEOaHUs B KOIeOATEIIFHOM KOHTYpE.
ITeprio CBOOOAHBIX IEKTPUICCKUX KOJCOaAHHH.

Breinyxennsie koaebanus. [lepeMeHHBIN SEKTPUIECKHUIA TOK.

COHpOTI/IBJ'ICHI/IH B IICTIM MTICPCMCHHOT'O TOKaA.

Pewenue 3a0au no meme «Ce60000HbIe U 8bIHYIHCOCHHBLE KONEDAHUAY.

3akoH Oma J1s 2JEKTPUUYECKOHM Lienu nepeMeHHoro Toka. Pabora u
MOIIIHOCTh NEPEMEHHOT'0 TOKA.

Pewienue 3a0au no meme «Padoma u mouwyHoCmb nepemennozo0 mokay.

["'enepupoBanue sHepruu. TpaHcdopmarop.

HpOI/I3BO,ZlCTBO, nepeaava u UCIOJIb30BAHUC BHCKTpI/I‘-ICCKOI\/'I OHCPI'UH.

I/I3.Hy‘-I€HI/Ie QJICKTPOMArHUTHBIX BOJIH. CBolicTBa SJICKTPOMArHUTHBIX
BOJIH.

18

Nzo6perenue paano A.C. [TonoBsiMm.

[ TpuHIUTIBI paTUOCBSI3H.

[TpocTelimuii paguonpueMHUK

TeneBunenue. CoBpeMEHHBIE CPEJICTBA CBA3H.

Pewenue 3a0au no meme «Konebarnus u eonnoiy.

Koumponvnasa paboma Ned no meme «Konebanus u onnsiy.

CamocTrosiTesibHas padoTa: mpopaboTKa JIOMOTHUTEIIBHON JTUTEPATYPHI,
C UCTIOJB30BaHUEM peKOMEHAaIMii pernoaasatens. [logrotoska
COOOIIeHNH, KOHCTIEKTA, TTPE3CHTAIHIA.

Joxnan «'enepupoBanue u TpaHcHOpMaIis IEPEMEHHOTO TOKay.

Habmronenue ocuusiorpaMmM rapMOHUYECKUX
KoJiebaHui CuiIbl TOKa B 1ienu. M3amepenue
MHJIYKTUBHOCTb KaTYIIKU U JIEKTPOEMKOCTH
KOHJIeHcaTopa. MccnenoBanue sSiBICHUS
AIEKTPUYECKOTO PE30HAHCa B
nocneaoBaresbHou nenu. [Iposenenne
AHAJIOTHH MEXAY PU3NIECKUMU BEINYNHAMH,
XapaKTEePU3YIONTUMU MEXaHUIECKYIO U
AIEKTPOMATHUTHYIO KoJiebaTenbHbIe
cucTeMbl. Pacuer 3HaUeHUI CUIIBI TOKA U
HaIPSKEHUS Ha AJIeMEeHTaxX Lenu
nepeMeHHoro Toka. MccnenoBanue npuHimna
JeHcTBUS TpaHchopMaTopa U reHepaTopa
MepeMEeHHOT0 Toka. Vicnonp3oBanue
WuTepHeTa aiis nmorcka HHPOPMAIHH O
COBpPEMEHHBIX CIIOc00ax mepeaadu
AIIEKTPOIHEPTUH.

Ocy1ecTBiIeHHE paauonepeauu u
paguonpuema. MccnegoBanue CBOMCTB
AIIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO
MoOunpHOTO Tenedona. Pazpurue
[IEHHOCTHOTO OTHOIIEHUS K U3y4aeMbIM Ha
ypokax pu3uku 00bEeKTaM U OCBAHUBACMBIM
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[IpakTnueckas pabora «Pabora Toka u pacueT pacxoia MoTpedieHHs
JIEKTPOIHEPT .

WNuanuBuayanbHbI TpoekT: «Buabsl TpanchopMaTopoBy.

Koncnekr no teme «Ilotepu anexrposnepruu npu nepenayu no JI9ID»,
«BnusHME 2IEKTPOMATHUTHOTIO TOJISI HA YEJI0BEKA»

ITpe3entanusa «CoBpeMEHHBIE BUIBI CBSI3M».

BHIaM AesTesHoCcTH. OOBICHEHNE
MPUHIUIIUATIBHOTO Pa3INuUs PUPOJIBI
YIOPYTHUX U 3JEKTPOMArHUTHBIX BOJIH.
W3noxxeHue cyTu SKOJOTUYECKUX MPOOIeM,
CBSI3aHHBIX C 3JIEKTPOMArHUTHBIMU
KoneOanusMu U BoHaMu. OOBsICHEHUE POITU
AJIEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX
HCcleoBaHusIX BeeneHHOM.

Pa3nea 5. Onruka. 14 yacos

IIpupooda ceéema. CKOPOCTh PACIpPOCTPAHEHHs CBETA. 3aKOHBI OTPaKeHUs W mpenomieHus cBera. [lomHoe orpaxenue. JIuuszwl. ['nma3 kak
ontuyeckas cucreMa. Onruyeckue IpuOOpHI.
Bonnosvie ceoticmsea ceema. ntepdepenius cBera. KorepeHTHOCTh CBETOBBIX nydei. MHTepdepeHuus B TOHKHX IUieHKax. [lojockl paBHOMA

tonuHbl. Konbiia HetoTona. Mcnonb3oBanue uHTepdepeHinu B Hayke U TexHuke. Judpakuus csera. udpaxius Ha 1ieiau B mapajuiedbHBIX
nyqax. Judpakunonnas pemerka. [lonstue o rojorpadun. [onspuzanus nonepeunsix BoiH. [lonsipuszanus ceeta. J[BoitHOE mydenpenomieHue.
[Monsipounsl. ucnepcus ceeta. Bunsl criektpoB. CriekTpbl ucnyckanusi. CreKTpbl HOraomeHus. YiabTpadruoneTtoBoe U MH(PpaKpacHOE H3TydCHUSI.
Pentrenosckue nyun. VX mpupona u CBOMCTBA.

Tema 5.1
IIpupoaa csera
M BOJITHOBbIE
CBOMCTBa CBETA

CBeToBbI€ Tyuu. 3aKOH OTpa)KE€HUs U npeaoMieHus ceeta. [lomHoe
BHYTPEHHEE OTPAXKCHHUSI.

Jlabopamopnan paboma Ne 8 «H3yuenue uzooparxcenuii npeomemos @
MOHKOU JIUH3E).

JIunzel. @opmyna TOHKOH KH3bL. [lonyuenue uzo0paxxeHus ¢
ITOMOUIBIO JINH3BI.

Pewenue 3a0au no meme «3axkomul zeomempuuecxoﬁ onmukKe)).

Koumponvnas paboma Ne 5 «I'eomempuueckas onmuka.

Cser. DnexTpoMarHuTHbIE BOJIHBL. CKOPOCTH CBETA U METO/IBI €€
WU3MEPEHMUS.

Hucnepcus ceera.

WNurepdepennus ceeta. KorepentHocts. {udpakmus ceera.

Pewenue 3a0au no meme: «Hzmepenue 0nunvl c6emosoil 60JAHbL).

HOHGPCQHOCTB CBCTOBBIX BOJIH. HOJ'I}IpI/ISaI_II/IH CBCTa.

Wznyuenune un cnektpsl. CrieKTpanbHbIN aHAIN3.

HNudpakpacnoe, ynprpaduoneToBoe, peHTTeHOBCKOE u3nydeHus. [kana
AJIEKTPOMATHUTHBIX U3J1y4EHUH.

CamocTrosiTesibHasA padoTa: mpopadoTKa JOMOTHUTEIIBHON
JIUTEPATYPBI, C UCTIOJIH30BAHUEM PEKOMEHIAIMI TIPEIoIaBaTelIsl.
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[IpumeHeHne Ha MpaKTHUKE 3aKOHOB
OTpa)KEHHUSA U MPEIOMJICHUS CBETA MPU
pemienuu 3a1a4. OnpeneneHue
CIIEKTPAJIbHBIX IPaHUI] YyBCTBUTEIBHOCTHU
YEJIOBEUECKOro r1a3a. Y MEHHUEe CTPOUTD
n300pakeHusI IPEIMETOB, 1aBacMble
JIuH3aMu. PacdeT paccTosiHus OT JIMH3BI 10
n3o0paxkeHus nmpenmera. Pacuer ontuueckoii
CUJIBI JIUH3BI. MI3Mepenune hoKycHOTO
paccTosiHuA JuH3bL. McnibiTanue Moaenen
MHUKPOCKOIIA U TEJIECKOIa

HaGnronenue siBnenust uHTepdepeHunn
AIIEKTPOMArHUTHBIX BoJH. Habmronenue
SIBJICHUS TUPPAKIIAN DIEKTPOMATHUTHBIX
BOJIH. MI3MepeHue JIMHbI CBETOBOM BOJIHBI 1O
pe3ynbTaTam HaOJIIOACHUS SIBJICHUS
unTepdepenuu. Habmonenue sneHus
nudpakiuu cBeTa, moJIIpu3aui u
nucnepcuu ceera. [lonck pasnnunii u
CXOJICTBA MEXY NTUPPAKITNOHHBIM U
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[ToaroToBka cooO1IeHN, KOHCIIEKTA, MPE3CHTAIIH.

Jlokman «IIBeT u cBeT»

KoHcnekT «XapakTepuCcTHKa pa3IMYHbIX BUJ0B HU3ITYy4YECHUN»,
«HCTIONIb30BAHUS B TEXHUKE SIBJICHHUM HHTEpPEepeHLInu, Tudpakuuny,
MOJSIPU3AalMU U TUCTIEPCUU CBETAY.

JUCIIEPCUOHHBIM cniekTpamu. [IpuBenenune
IIPUMEPOB MOSBIEHUS B IPUPOJE U
WCIIOJIb30BaHUS B TEXHUKE SIBJICHUI
uHTEeppepeHINH, TU(PaKIIH, TOISIPU3ALUN
U Jaucnepcu ceera. [lepedncinenne MeTonos
IIO3HAHUS, KOTOPBIE HCIIOIb30BaHbI IIPU
M3YYEHUHU YKa3aHHBIX SIBJICHUI.

Pasnen 6. DiieMeHTHI KBaHTOBOH u3nku. 14 yacos

Keanmosas onmuxa. KBantoBas runotesa [Inanka. @otonsl. BHemnuit porornekrpuyeckuit a3gpdext. Bayrpennuit porosddext. Tumsl poTosaeMeHTOB.

Quzuxa amoma. Pa3BruTre B3IIIA/10B HA CTPOCHUE BEIlIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogopoaa. SAnepHas monaens atoma. OnbIThL .
Pezepdopna. Monens atoma Bomopoaa o H. bopy. KBantoBbie reHepaTopshi.
DQu3zuxa amomuo2o adpa. EcTecTBeHHas: paInOaKTUBHOCT. 3aKOH PaIMOaKTUBHOTO pacnana. CrocoObl HAOMIOEHUS U PErHCTPAIMH 3aPSIKEHHBIX YACTHII.

Dddext BaBunoa — YepenkoBa. Ctpoenue atoMHOro sjapa. Jledext maccel, 3HEprus CBS3W M YCTOMYMBOCTH ATOMHBIX sziep. SnepHbIC peakiu.
HckyccTBeHHas paiMOaKTUBHOCTD. [lenenue Tsokensix anep. Llennas snepHas peakuus. YnpasiseMmas LenHas peakuus. Snepusiii peakrop. [lonyuenue
PaAMOaKTHBHBIX H30TONIOB U UX IIPUMEHEHUE. bruonornyeckoe I€MCTBUE paAMOAaKTUBHBIX U3y4eHUN. DJIEMEHTapPHbIC YaCTULIBI

Habnronenne GpoTo3aekTpuiecKkoro
apdexra. OOBsICHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBAHTOBBIX

npeacraBieHuid. Pacuer MmakcumManbHOU
KUHETHUYECKOM SHEPTUU 3JIEKTPOHOB MIPHU
¢dotornexkTpuyeckoM 3 dexTe.

Tema 6.1 TennoBoe uznyuenue. [loctosunas [Inanka. ®otorddexr.
KBanTtoBasn YpaBuenue DifHmreiiHa U1t poTorpdexta. POTOHBI. 4
ONTHKA Pewenue 3a0au no meme «Ypasnuenue ghomorpghexma.
Tewma 6.2 Crpoenue atoma. OnbeiTel Pezepdopaa. TpyaHocTy B 00bSICHEHUH CTPOCHUS
Ma 6.
aToMa. 2
dusuka aromMa
KBanrtoBbie nocrynatel bopa. Moaens atoma Bogopoaa no bopy.
8

Tema 6.3
Pduzuka
aTOMHOIO siIpa

Mertoasl perucTpanuu dIeMEHTapHBIX YacTull. PagnoakTuBHbIE
MpeBpaIIeHUs.

3aKoH paIMOAKTUBHOTO pacMaia U €ro CTAaTUCTUYECKUN XapaKTep.
Pewenue 3a0au no meme «Paouoaxmuenvle npespawienus. 3aKon
PAOUOAKmMUEHO20 pacnaoay.

buonorudeckoe I[ef/'ICTBI/Ie PAAUOAKTUBHBIX N30TOIIOB.

[TpoTOHHO-HEUTPOHHAS MOJIENIb CTPOCHHUS aTOMHOTO siipa. Jledekr mace n
SHEPIrus CBA3HM HYKJIOHOB B sJIpe.

ﬂ,[[eprIe PpCaKIunu. 3HepFeTI/I‘leCKI/II>'I BBIXOJ AACPHBIX peaKHHﬁ.

Pewenue 3a0au no meme «Cocmae amomnozo aopa. Inepzemuyeckuil
8bIX00 peaKyuuy.

JleneHue u cuHTe3 sAaep. SaepHas SHepreTrka.

Pewienue 3a0au no meme « Duzuka amomnoz0 a0pay.

Omnpenenenrie paboOTh BHIX0/1a
AJIEKTPOHA 10 TpaduKy 3aBUCUMOCTH
MAaKCUMAaJIbHOM KHHETUYECKON YHEPTUU
(hOTOZJIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThl BEIXOA SJIEKTPOHA.
OOBsicHEeHHE KOPITYyCKYJISIPHO-
BOJIHOBOTO JIyaJIu3Ma CBOHCTB ()OTOHOB.
OOBsicHEeHHEe POJIM KBAHTOBOW ONTHUKH B
Pa3BUTHH COBPEMEHHOM (pU3HKH
Hab6nronenve nuHEHYaTHIX CIEKTPOB.
OOBsiCHEHHE TPONCXOKICHUS
JIMHEWYATOrO CIEKTpa aToMa BOJIOPO/Ia
Y pa3auyus JIMHEHMYaThIX CIIEKTPOB
pasnmuuHbIX ra3oB. McciaenoBanue
nuHenyaToro cnekrpa. Mccienosanue
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Konmponvnasa paboma Ne6 no meme «Amomnas ¢puzuxa u gpusuxa
AMOMHO20 A0Pa».

CaMmocrosiTeibHasi padoTa: npopaboTKa JOMOJHUTEIBHOMN JINTEpaTyphl, C
HCIIOJIb30BAaHNEM PEKOMEHIALUI [TPENOIABATEII.

Koncnekr no teme «IIpaktnueckoe ucrnonb3oBanue Gpotordpdexray,
«buosornueckoe 1eUCTBUE paINOaKTUBHBIX H3ITYYECHUIN».

Joxnan «VcTopus pa3BuTHs B3IUIAI0B HA CTPOEHUE aTOMay, «Pa3Butue
aTOMHOM dHEepreTUkH Ha KoabCKOM MoimyocTpoBey.

NunuBuayanssslii npoexT: «rops BacunseBuu KypuaroB — ¢usuk,
OpraHM3aTOp aATOMHOW HAayKU U TEXHUKNW», «M30Tomnbl. [lpumenenune
paZOaKTUBHBIX U30TONOBY, «KOHCTPYKIMA U BUBI J1a3epoB», «JlazepHble
TEXHOJIOTHH M MX UCIIOJIb30BaHuey», «Mojaemu aroma. Onsit Pesepdopaar.

MIpUHLINIIA PaOOTHI JTFOMUHECIIEHTHOMN
namnsl. [IpuBenenne npuMepos
HCIIOJIb30BaHNUs J1a3epa B COBPEMEHHOMN
HayKe U TexHHKe. Mcronb3oBanne
WuTtepHera ais moucka nHGOpMaIum o
NepCIEeKTUBaX MPUMEHEHUS J1a3epa
Ha6mronenue TpexoB anbga-gacTuil B
kamepe Bunbcona. PerucrpupoBanue
SIIEPHBIX U3JIY4EHHUI C ITOMOLIBIO
cyerunka ['eiirepa. Pacuer sHeprun
CBSI3M aTOMHBIX siiep. Boruncnenue
SHEpPruu, 0CBOOOKIAIOIIEHCS TPH
PaAMOaKTUBHOM PAaCIaze U IIpU
aepHbIX peakuusax. OnpeneneHue
MPOAYKTOB SJIEPHON PEAKIIUH.
[lonuMaHue NpEeuMyILECTB U
HEJ0CTAaTKOB UCIIOIb30BaHUS aTOMHOM
SHEPTUU U HOHU3UPYIOLIUX U3IyUYEeHUH B
IIPOMBIIIIIEHHOCTH, MEIULIUHE.
N3noxeHune CyTu 3KOJOTHYECKUX
npobieM. [IpoBenenne kinaccupukamm
3JIEMEHTAPHBIX YaCTHI 110 X
(bu3N4YEeCKUM XapaKTepUCTUKAM
ITonnmanue L[CHHOCTeﬁ HAY4YHOI'O TTO3HAHU
MHpa HE BOO6III€ JJIA 9€JI0OBEYCCTBA B
IEJIOM, a JJISl KaXKIOTO 00yJaromerocs
JIMYHO, LICHHOCTEH OBJIaJACHHS METOIOM
HAaY4YHOT'O NO3HAaHUA IJId JOCTUKCHUA
ycrexa B II000M BHJIE MPaKTUUECKON
JCATCIBPHOCTH

Bcero: 180 u +90 u c.p.
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3. YCJIOBUA PEAJIN3AIIMA YYEBHOM TUCITATLINHBI

3.1. Tpe6oBaHusi K MUHUMAJbHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecnedeHUI0
Peanuzanus yueOHOW AMCUUIUIMHBI TpeOyeT HaNMW4YMs yueOHOro KabuHeTa (U3MKU U TaOOpaTOpuu
«Dusukan.

Obopydosanue yyebHo20 Kabunema:

MI0CAI0YHBIC MeCTa 00yJaIONUXCS;
pabodee MeCTo MpenoaBaTeis;
pabouasi MeoBas J0CKa;

HarJsiiHble  1TocoOust (y4eOHMKH, OINOPHBIE KOHCHEKTHI-TUIAKATHI, CTEHJIbI, KapTOUKH,
pa3naTovYHbIN MaTepua, KOMIUIEKTHI 1a00paTOPHBIX padoT).

Texnuueckue cpeacTBa 00y4IeHus:
— IIK,

BHACOIIPOCKTOP,

— MPOEKIUOHHBIN YKpaH.

Jlabopamoprnoe obopydosarue yuebHo2o kabunema:

— VYyeOHublil HA0Op TUPh

— JlunamomeTtp bakymmHckoro

— MwuramMmnepmeTp 1a00paTOpHBIiA

— Tpancdopmarop yHUBEpCATbHBII

— HcTounuk nutaHus 1t GPOHTAIBHBIX padoT
— IlItaTuB U30JIUPYHOIIUI

— DIEKTPOMarHuT pa30OpHBIN C IETalIMU

— IIpubop Jlenua

— Karymka apoccenbHas

— Habop monynpoBoIHUKOB

— Marsut nosnocoBoii 1a00paTOPHBIH

— Marnut U naGopaTopHblii

— JlaGopaTopHslit HaOOp reomMeTprUecKast ONTHKA
— IIpubop 11 u3MepeHust JUIMHBI CBETOBOI BOJIHBI
— TlopTtpeTs! pu3nkoB

3.2. UndopmanuonHoe odecneyenue oOy4denusi. Ilepeuennb ydyeOHbIX u3nanmii, UnTepHer-
pecypcoB, 10NOJIHUTEIbHOM JIUTEPaTyPbl

N

OcHoéHble UCHOUHUKU:

B.®. JImutrpueBa ®usuka ans npodeccuil U CrenuaIbHOCTENH TEXHUYECKOTO MpOoQuIs.
VYueOHUK i1 00pa3oBaTeNbHBIX YUPEKACHUH HAYaJbHOIO MPOPECCHOHATBHOTO
obpazoBanus.- M.: Uznarensckuii ieHTp «Akagemusi», 2012.

B.®. [Imutpuesa 3agaun no ¢pusuke. - M.: M3narensckuit nieHTp «Axaaemus», 2012.

4. Msakumes, b,b. byxosnes, H.H. Cotckuii ®usuka. YueOnuk mqis 10 kimacca
o0mieoOpa3oBaTeNbHbIX yupexxaeHuid. — Mocksa, IIpocsemnienne 2008.

I''A. Msakumes, b,b. byxosues, B.M. UYapyrun ®usuxa. YueOnuk nans 11 kiacca
o0mieoOpa3oBaTeNnbHbIX yupexxaeHuid. — Mocksa, IIpocsemnienne 2009.

5. T.M. Tpodumona Puzuka a1 npodeccuit u CrerraaTbHOCTeH TEXHUIECKOTO U €CTECTBEHHO-

HaygHoro nmnpodwuneii. CnpaBoyHuk. VYueOHOe mocoOue i 00pa3oBaTeNbHBIX
YVUpEeXXIEeHUN HavYalbHOTO M MpodecCHOoHambHOro obpasoBaHms. - M.: V3marenbckuit
HeHTp «Akagemusin, 2012.



JononnumensHnble ucmouyHuKu:

1. C.B. I'pomoB ®usuka: Mexanuka. Teopuss OTHOCUTEIPHOCTU. DJIEKTPOJIUHAMHKA: Y YCOHUK
st 10 k1. o01ieoOpazoBaTenbHbIX yupexkaeHuid. — M., 2001.

2. C.B. I'pomoB ®usmka: Onrtuka. TersoBeie sBineHus. CTpoeHHWE W CBOMCTBAa BEIIECTBA!
YueOnuk mist 11 k1. obieo0pa3oBarenbHbIX yupexaenuid. — M., 2001.

3. B.®. JImutpuesa 3amauu o ¢usnke: yued. mocodue. — M., 2003.

4. B.®. ImutpueBa ®usuka: yuebnuk. — M., 2003.

5. A.M. PeivkeBnu COopnuk 3amau o gusuke mis 10-11 xmaccos. — 2000.

6. B.A. KacwsHoB ®@u3uka. 10 ki1.: YueOHUK 11 00111€00pa3oBaTeNbHBIX YUCOHBIX 3aBEJICHUM.
- M., 2005.

7. B.A. KacwesnoB @usnka. 11 xi1.: YaeOHUK /U1 00111€00pa30BaTENbHBIX YIEOHBIX 3aBEICHUN.
- M., 2003.

8. ILU. Camotiinenko, A.B. Cepree COOpHUK 33724 U BOMPOCHI 10 Gu3HKe: y4ed. mocobdue. —
M., 2003.

9. ILMU. Camoiinenko, A.B. CepreeB ®@usuka (s HETEXHUIECKUX CIIEIUAIBHOCTEH): yUeOHUK.
- M., 2003.

Hudghposwie oopazosamenvuvie pecypcot (6udIUOMeEKA ITEKMPOHHBIX HALTIAOHBIX NOCOOUIL):

— VYpoku ¢usuku (8ximacc, 10xmacc, 1lkmacc)- tpu aucka CD-ROM for Windoms;
BUpTyasbHas mkona «Kupwin u Medonuii». Pazpaboransl B cOOTBeTCTBHH ¢ ['0CyaapCcTBEHHBIM
cTa"aapToM oOpa3oBaHus PO;

—JlaGopaTopHbIli MPAKTUKyM HOBOTO MokojieHus. [Ipenmer «®Pusnka». COOTBETCTBYET
lNocynmapcTBeHHOMY cTaHAapTy 00pazoBanus PD;

—TeopeTndeckuii MmaTepual U noaroroBka K EI'9;

— «HUcTopus uzobperenuii» (bosbias nerckast SHIUKIONEINS ),

— «ActpoHomus» (bomnbinas geTckasi SHIUKIONEIUs );

— «Taituel u 3araakm» (bonpinas geTckas SHIUKIONENS);

—«HJIO» (bonpiias neTckasi SHIMKIOEINS ).

Humepnem-pecypcet.
Wnrepuet-pecypcesr (festival.1september.ru).
[pe3eHTanuu ypokOB — MEXaHUKa, MOJICKYJISIpHas (pU3HKa U TEPMOIUHAMHKA.
www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypchl MHTepHETA — DH3HKA).
www. school-collection. edu. ru (Exunas kosutekuusi mudpoBbIX 00pa3oBaTEIbHBIX
pecypcoB).
https//fiz.1september.ru (yue6Ho-MeTonn4eckas razera «Dusnka).
www.n-t.ru/nl/fz (HoGenesckue naypeatsi o Gpusmke).
www.nuclphys.sinp.msu.ru (Sinepuas gusuka B MaTepHeTe).
www. college. ruffizika (ITonrotoBka k EI'D).
www.kvant.mccme.ru  (Hay4HO-TIONMYJIAPHBIA  (U3UKO-MATEMATUYCCKHI  KypHAII
«KBaHT»).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUA YYEGFHOU JUCHUIJIAHBI

KOHTpOJIB n  OICHKa
npenogaBaTejicM B IIPOLECCE

PE3YyJIbTATOB  OCBOCHUA
IMPOBEACHUA TPAKTHYCCKUX

y4eOHOM  JUCLUHMIUIMHBI  OCYIIECTBISETCS
3aHATUA U J7a00paTopHBIX padoT,

TECTUPOBAHUS, a TakKe BBIMOJIHEHUS OOYYAOIIMMUCA WHANBUAYAIbHBIX 3aJaHUN, TIPOCKTOB,
HUCCJIEIOBAHUMN.
Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJIS U
(ocBOEHHBbIE YMEHUs1, yCBOEHHbIE 3HAHMS) OIl€eHKH Pe3yJbTATOB 00y4YeHH sl
B pe3ynbraTe u3yueHus: yueOHON AUCIUITITNHBI | T
. HTCPIIpCTAlIUA C3VJIIbTAaTOB
«d)mmca» 06yanOHIH€C$I JOOJI’)KHBI 1O0CTUYb p_, p a p y
HAOJIIONEHUI  3a  JIeATeIbHOCTBIO

CICAYIOIUX PE3YJIbTAaTOB:

JIUYHOCTHBIX.

YYBCTBO TOPAOCTH U YBaXECHHsI K HCTOPHUH U
JOCTKEHUSIM OTEYECTBEHHON (pU3Mueckoil Haykuy;
busnuecku rPaMOTHOE MIOBEJICHUE B
npoecCHOHAIBHOM ~ AESITeNbHOCTH M OBITY IpH
oOpalleHny ¢ prudopamMu U yCTpoicTBaMu;

—— TOTOBHOCTb K MPOJOJDKEHHIO O0pa3oBaHUsS U
MIOBBIICHUS KBaJTU(UKALIH B n30paHHON
poeCCHOHANBHONW JEATETLHOCTH M OOBEKTHBHOE
0CO3HAHHE POJIH (PUZNIECKUX KOMIIETEHLUH B 3TOM;
—— YMEHHE€ HMCHOJIb30BaTh JOCTH>KEHHSI COBPEMEHHOMN
¢u3nueckoil Hayku M (PU3MUECKUX TEXHOJOTHH I

MOBBIIIEHUSI ~ COOCTBEHHOI'O  HMHTEJUIEKTYaJbHOTO
pa3BuTHs B BbIOpaHHOM  mIpodeccroHaIbHON
JesTeIbHOCTH;

—— YMEHHE CaMOCTOSTEIhHO J00BIBATH HOBBIC IS
cebs1 (u3umyeckne 3HAHUWA, HWCIOIB3YS ISl ITOTO
JOCTYITHBIE ICTOYHUKH HH(DOpMAIIHH;

yMEHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIE
B3aMIMOOTHOIICHHUS] B KOMaHJE MO PEIICHUI0 OOIIMX
3aja4;

YMEHHUE YOPaBIATH CBOEH IMO3HABATEIIBHOMU
NeATEeNIbHOCTBI0, TIPOBOAUTH CaMOOIIEHKY YpPOBHS
COOCTBEHHOTO MHTEIUICKTYAIBHOTO Pa3BUTHS;
MeTanpeaMeTHbIX:

HCIIOIL30BaHUC pa3IMYHBIX BHJIOB
MMO3HABATCIIBHOW  JEATEIBHOCTH  JUJII  PCIICHUS
duznyecKknx 3aiay, MPUMEHEHHE OCHOBHBIX METOOB
MOo3HaHMs  (HAONIOJCHUS, OIMCAHMS, HW3MEPCHHUS,
SKCIIEPUMEHTA) MJII M3YYECHUs] Pa3IUYHBIX CTOPOH
OKpYKalolleH NeHCTBUTEIBHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX HMHTEIIEKTYaIbHBIX
OTIepalyii: TOCTAaHOBKM 3aJayd, (GopMyIupoBaHUS
TUTIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUsI, 0000IICHUS,
CHCTEeMAaTH3allMH, BBISBIICHUS MPUYHHHO-
CIIEICTBEHHEIX CBsI3CH, IOMCKa aHaJIOTOB,
dbopMynupoBaHUs BBIBOJOB JUISI M3YUYEHHUS PA3IUYHBIX

00y4aromerocsi B MpoLEcce OCBOCHUS
00pa3oBaTeNbHON MPOTrPaMMBI.

2. CraproBas TUarHOCTUKA
MOJATOTOBKH 0o0yyJaronmxcst o
HIKOJIBHOMY Kypcy buzuku;

BBIAABJICHUC MOTHBALlUM K HU3YYCHHIO
HOBOI'O MaTcpuaja.

3. Texymuit KOHTpOJIb B hopMe:

- 3aIIUTHI IPAKTUYECKHUX 3AHATUMH;

- KOHTPOJBHBIX paboOT Mo TeMam
pa3zenoB JUCLMILINHBL,

- TECTUPOBaHMUS;
- IoMalHeil paboThl;

- oTuéra o IIPOJIETIAHHOMN
BHEAYJIUTOPHOU CaMOCTOSITENIbHOMN
pabote COIJIACHO MHCTPYKLUU
(mpencrapieHue nmocoous,
IIpE3EHTALNN /Oyknera,

HH()OPMAITMOHHOE COOOIIICHHE).

4. UroroBas arrectauus B Qopme

OK3aMCHa.
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CTOPOH (PU3UIECKUX OOBEKTOB,

ABJICHUHM M TIPOLIECCOB, C KOTOPBIMU BO3HUKAET
HEOOXOUMOCTh CTAJIKUBAThCS B NMPOQeEeCcCHOHATBHON
cdepe;

—— YMEHHME TeHepupoBaTb HUJEU U ONPEIENATh
CpeaCTBa, HEOOXOUMBIE JIUISI X peau3aliu;

—— YMEHHUE UCIOJIb30BaTh Pa3JIN4YHble UCTOUHUKH IS
nojy4yeHus: pusnueckoil MH(OpMaIum, OLEHUBATh ee
JIOCTOBEPHOCT;

—— yMEHHE aHaJu3UpoBaTb U  IPEACTABIATH
MH(QOPMALIMIO B Pa3JIMYHBIX BUJAX;

—— YMEHHE MYyOJWYHO NPEACTaBIATh pPE3YAbTaThl
COOCTBEHHOIO MCCJIEZIOBAHUS, BECTH JUCKYCCHH,
JOCTYIIHO W TapMOHUYHO COueTas CoOJEp)KaHue u
dbopMbI TIpeACTaBIAEMON HHPOPMAIIIH;

NpeAMeTHBIX:

—— c(hOpPMHUPOBAHHOCTb MPEACTaBICHUH O POJIU H
MecTe (U3MKM B COBPEMEHHOW HAyYHOH KapTHUHE
MUDA; IIOHUMaHHe ¢buznueckoi CYIIIHOCTH
HaOJto1aeMbIX Bo BeeneHHol siBiaeHMM, ponu (GU3NKU
B (GOpPMHpPOBAHHMU Kpyrozopa M (hyHKIHMOHAIBHOM
IPaMOTHOCTH 4YEJIOBEKa ISl PELIEHUs MPAKTHYECKHUX
3ajay;

—— BJAJEHHE OCHOBOIIOJATAIONIMMU (PU3HUECKUMHU
HNOHATUSIMH,  3aKOHOMEpPHOCTSIMHM,  3aKOHaMH |
TEOpUSIMHU; YBEPEHHOE HCHOJIb30BaHUE (PU3NUECKON
TEPMUHOJIOTMH U CUMBOJIUKH;

—— BIAJCHUE OCHOBHBIMM METOJIaMH HAY4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIMHU B (PU3HUKE: HAOIIOJCHUEM,
ONMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

—— yMeHus 00pabaThlBaTh pe3yJabTaThl HW3MEPEHHUH,
OOHapyXHBaThb 3aBUCHUMOCTb MEXAY (PU3NUECKUMU
BEJIMYMHAMU, OOBSICHATH MOJYYEHHBIE PE3yIbTaThl U
JIeJ1aTh BbIBOJIBI,

— c(hOopMUPOBAaHHOCTb YMEHUs pelaTh (pusnueckue
3aJ1a4u;

—  c(OopMHPOBAaHHOCTH  YMEHMS  IPHUMEHATh
MOJIydYeHHbIE 3HAHUS JUIsl OOBSCHEHHUS YCIOBUI
npoTekaHus (U3NYeCKUX SBICHUH B  MPUPOJE,
npodeccuoHanbHOW  chepe © ST  TPUHATUA
[IPAKTUYECKUX PEIICHUH B IIOBCEAHEBHOM KU3HU;

—— chopMUpOBaHHOCTH COOCTBEHHOM IO3HUIIMH TIO
OTHOIIECHHUIO K ¢busnueckoi uH(pOpMaLny,
H0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.
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