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1. TACIHOPT ITPOT'PAMMBI YYEFHOM JUCIATIIAHBI «®@U3AKA»

1.1. OObaacTb npuMeHeHus1 padoyeil MPorpamMmMbl

Pabouas mporpamma y4eOHON IMCLUIUIMHBI SIBISETCS YacThIO IMPOrpaMMbl MOATOTOBKU
KBasIn(ULMpoBaHHbIX padouux u ciayxkamux (gainee — I[IIKPC) B coorBercTtBun ¢ ®I'OC CIIO
35.01.13 TpakTOpUCT-MAIIMHUCT CEJIbCKOX035IIICTBEHHOI0 MPOU3BO/ICTBA.

Bkmiogaer B cebs macmopt paboueil mporpammbl ydeOHOW AMCHUIUIMHBI, CTPYKTYPY H
coJepKaHue Y4eOHON AMCLUUIUIMHBI, PE3YJNbTaThl OCBOEHUS YUEOHOH AMCLUIUIMHBI, YCIOBHUS
peanm3anuy  y4eOHOW IUCIMIUIMHBI, KOHTPOJIb M OIEHKY pe3yJbTaTOB OCBOCHUS y4eOHOM
JUCLATUTMHBI

1.2. Mecro yueOHoii mucunnmubl B crpykrype IIIIKPC: ydeOHas AucUMIIMHA BXOIUT B
npomIbHBINA 00111€00pa30BaTENbHbIN yUeOHbIH UK

1.3. Heau u 3a7a4u y4eOHON IMCUMILVIMHBI — TPEOOBAHMS K pe3y/ibTaTaM OCBOCHHUS Y4eOHOM
AUCHUIINHBI:

Conepxxanue nporpamMmmbl «Du3ukay HaIPaBIECHO HA JOCTUKEHUE CIEAYIOLIUX LEeei:
v OCBOGHHE 3HAHMH O (pyHIaMEHTaNbHBIX (U3NYECKUX 3aKOHAX M MPUHIMMAX, JEKAIIHX
B OCHOBE COBPEMEHHOH (U3NYECKON KapTHUHBI MUpPA; Haubojiee BaKHBIX OTKPBITHSX B 00JIACTH
(GU3MKYM, OKa3aBIIMX OIpeAeNsoNee BIUSIHUE Ha pPA3BUTHE TEXHUKU U TEXHOJIOTMU; METOJaX
Hay4HOT'O IMO3HAHUS IPUPOIBL;
v OBJIaJICHUE YMEHUSMU IPOBOJAUTH HAOIIOICHUS, TUTAHUPOBATh U BHITIOTHATH SKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3bI U CTPOUTH MOJENM, NPUMEHATH IOJyYCHHbIE 3HAHUS 1O (QU3MKE IS
OOBSACHEHUSI  Pa3HOOOpa3HbIX (DHU3WYECKUX  SBICHUW W CBOWCTB  BEIIECTB; MPAKTHYECCKU
WCTIOJIh30BaTh (PM3UUECKUE 3HAHUS; OLICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMAITNH;
v pa3BUTHE TTO3HABATEIILHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
npolecce MpuoOpeTeHHs 3HAHUN U YMEHUH 1Mo (U3UKE C UCTOJIb30BAaHUEM Pa3IUYHBIX HCTOYHHUKOB
nH(pOpPMaIIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;
v BOCIIMTAaHHE YOEKIEHHOCTH B BO3ZMOXHOCTH MO3HAHUS 3aKOHOB IPUPOJIbI, UCIIOJIb30BAHUS
TOCTIKEHUH (PU3HMKH Ha 01aro pa3BUTHS YEJI0BEYECKON IIMBUITH3AIINN;

v HEOOXOIMMOCTH COTPYJHHYECTBA B IIPOLIECCE COBMECTHOTO BBIIOJIHEHUS 3a37ad,
YBKUTEJIBHOIO  OTHOIIEHHS] K MHEHHIO OIMOHEHTa INpHU OOCYXIEHHM NpoOJeM eCTECTBEHHO-
HAay4HOI'0  COJEpP’KaHMs; FOTOBHOCTH K MOPAJIBHO-3THYECKOW OLICHKE HCIIOJB30BaHUS HAy4YHBIX
JOCTHKEHHM, YyBCTBAa OTBETCTBEHHOCTH 3a 3aIMUTY OKPYKAIOLIEH Cpelbl;

v UCIIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN M YMEHHMM IS pelleHUs] NPaKTHUYECKUX 3ajad
[IOBCETHEBHOM KM3HM, oOecreueHus O€30MacHOCTH COOCTBEHHOM JKHM3HH, palMOHAIbHOTO
IIPUPOJONIOIB30BAHUS U OXPAaHbl OKPYKAIOLIEH Cpeibl U BO3MOXKHOCTh IIPUMEHEHUs 3HAHWW IIPH
peleHNH 3a]1a4, BO3HUKAIOLIUX B MOCIEAYIOIEeH TPpOoPecCHOHATBHOM 1eATEIbHOCTH.

1.4. Pe3y1bTaThl OCBOCHHUS YUeOHOM IMCIHUIIJIMHBI

OcBoeHHe COJACPIKAHUA lee6H0171 JUCHUIUIMHBL «DH3HUKa» o0OecIieunBaeT JOCTHIKCHUC
O6y‘laI-OHlI/IMI/IC$I CICAYIOMUX PE3YJIbTATOB!:

JINYHOCTHBIX:

v\ 4yBCTBO TOPJOCTH W YBOKEHHS K UCTOPUH U JOCTHXKEHHAM OTEUECTBEHHOM (PHU3UUECKON
HayK{; (PU3HUECKU IPaMOTHOE MOBeIeHHE B MPOPECCHOHATBHON AETEIbHOCTH U OBITY PU
oOpaliieHuu ¢ npubdopamMu U yCTpOMCTBaMH;



TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHMS W TOBBIINICHHUS KBATH(HUKAIUM B H30paHHOM
MpoeCCUOHANBHOM  JCSATENHPHOCTH W OOBEKTUBHOE OCO3HAHHE POJU  (U3HUECKUX
KOMIIETCHIIUN B 3TOM;

YMEHHE HCIOJb30BaTh JOCTH)KEHUS COBPEMEHHOM (U3MuecKod Hayku M (U3HUECKHUX
TEXHOJIOTHH [JIsl TIOBBIIMICHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOM
po¢eCcCHOHATBHON IEATETLHOCTH;

YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIE JUIsl ceOs (U3MUECKUE 3HAHMS, UCTIONB3Yys IS
3TOr0 JOCTYIHbIE HCTOYHUKH UH(DOpMAIIIY;

YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aHMOOTHOIIICHHUSI B KOMAHJIE 110 PEIICHUIO OOIIUX
3a/ay;

YMEHHUE VINPaBIATh CBOEW IO3HABATENILHON JESTENbHOCTHIO, MPOBOAUTH CAMOOIEHKY
YpOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS;

METaNpeAMETHDBIX:

v

AN

AN

UCTIOJIb30BAaHUE PA3JIMYHBIX BHJIOB TO3HABATEIBHOW JEATEIHOCTH Uil PEIICHUS
(bu3nueckux 3ajay, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOIOACHUS, ONUCAHUS,
U3MEpEHHUs, OKCIEPUMEHTa) JUII M3YYEHHUS Pa3IUYHBIX CTOPOH  OKpY’Karomeu
NEHCTBUTENBHOCTH;

UCTIOJIb30BaHUE  OCHOBHBIX  HMHTEJUICKTYaJIbHBIX  OMNEpAlldii: TIOCTAHOBKM  3a/a4H,
(dbopMynupoBaHUs TUNIOTE3, aHAJIM3a M CUHTE3a, CPaBHEHHUs, 0000IIEHUs, CUCTEMAaTH3aIUH,
BBISIBIICHUSI TIPUYMHHO-CIICACTBEHHBIX CBS3CH, TIOMCKAa aHAJIOroB, (HOpMyTupOBaHHS
BBIBOJIOB /IJIsl U3YYEHHUS PA3IMUHBIX CTOPOH (PU3HUECKUX OOBHEKTOB,

SABIICHMA W TIPOLECCOB, C KOTOPHIMH BO3HHKAE€T HEOOXOJUMOCTh CTAJIKMBATHCS B
npodeccuoHanbHOU chepe;

YMEHHUE TeHepUPOBATh UICH U ONPEIEIISATh CPEICTBA, HEOOXOAMMBIE IJIsl X PEaTH3allny;
YMEHHE UCTOJb30BaTh Pa3iMYHbIe UCTOYHHUKHU JJIS MONydyeHUs Qu3ndeckoil mHpopMaIum,
OLIEHUBATH €€ IOCTOBEPHOCTH;

YMEHHE aHaJIU3UPOBATh U MPEACTABIATH HHPOPMALIMIO B PA3IMUHBIX BUAAX;

YMEHHE TYOJUYHO TPEJICTABIATH pPE3YJNbTaThl COOCTBEHHOTO WCCJIECIOBAHUS, BECTH
JTUCKYCCHUHU, JOCTYITHO M TapMOHHUYHO codeTas cojepkaHue W (HOpMbI MpecTaBiseMOit
nH(popMalnu;

NpeAMETHBIX:

v

AN

c(OPMHUPOBAHHOCTh TPEACTABICHUN O pOJIU U MecTe (U3UKU B COBPEMEHHON Hay4dHOM
KapTUHE MUPA; TOHUMaHWEe PU3NUECKON CYITHOCTH Habt0aeMbIX Bo BeeneHHoM sBIeHUH,
pou GU3UKU B (POPMUPOBAHUU KPYro30pa U (PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JJIs
peIIeHNsI MPaKTHYECKUX 3a1ad;

BJIaJICHHE OCHOBOMNOJAralOMMUMHU (PU3MYECKUMU MOHATHIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
Y TEOPHUSMH; YBEPEHHOE UCTIONB30BaHUE (PU3HMUECKON TEPMUHOIOTHN ¥ CHMBOJIUKHY;
BJIaJICHUE OCHOBHBIMH METOJAaMH HAayYyHOI'O IMO3HAHHUS, HCIOJIB3YEeMbIMH B (U3HKe:
HaOJII0ICHNEM, OIIMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

yMeHusi 00pabarhiBaTh pe3yiabTaThl H3MEPEHUIl, OOHApYXHMBAaTh 3aBUCHMOCTb MEXIY
(Gu3n4eCKUMHU BEJIMYMHAMU, OOBSCHSTH NOJIY4YEHHBIE PE3YJIbTAThl U J€JIaTh BHIBOJIBL;
c(OpMHUPOBAHHOCTh YMEHHS pelaTh (pU3nUecKue 3a1auu;

Cc(OPMHUPOBAHHOCTh YMEHMS IPUMEHSATH IOJIYYEHHbIE 3HAHUS U1 OOBSACHEHUs YCIOBUH
npoTeKaHus (U3NYECKUX SBICHUH B MpUpoje, MpodeccuoHanbHoM chepe U s NpUHATHS
MPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3HMIMHU 0 OTHOIICHUIO K (U3UUECKOil nH(popmanuy,
M0JTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.



1.5. PexomeHnayeMoe KOJMYECTBO YacOB HAa OCBOeHHe padoyeil MporpaMMmbl y4eOHOI

AUCHMILIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs 270 yaca, B TOM YHuCIe:

00s13aTeIbHOM ayAUTOpHON yueOHO# Harpy3ku oOydaromierocs: 180 qacos;
CaMOCTOATENbHOM paboThl oOyuatomerocs 90 Jaca.

2. CTPYKTYPA U COAEPKAHUE YYEEHOM JUCITATLIIAHBI

2.1. O0bem y4eOHOM TUCHUIINHBI U BU/bI Y4eOHOIl padoThI

Buj yuedHoii padoThl Obvem uacos
MaxkcumajibHas yyeOHasi HAarpy3ka (Bcero) 270
Oos3aTeqibHAst ayIUTOPHAst y4eOHas Harpy3Ka (Bcero) 180
B TOM UHUCJIE:
nabopaTopHbIe PabOTHI 16
IpaKTUJYeCcKre 3aHATHS 20
CamocrositesibHas  pabora 90
Htorosas arrectanus B popMe IK3aMeH




2.2 TemaTu4deckuii ni1ad u coaep:xkanne ydeoHoi gucuunauabl O/111.02 Pusuka

HaumeHnoBanue Copnepxanue yueOHOro marepuajia, 1a0opaTopubie padoTbl U O0bem | XapakTepucTHKAa OCHOBHBIX BH0B Y4eOHOM
pa3esioB M TeM | NMpaKTHYecKHe 3aHATHS, CAMOCTOsITe/IbHAsl padoTa 00y4yaloumxcs 4acoB AeATeTbHOCTH
EcTecTBeHHO-Hay4HBIN METOJ NO3HAHHUS, €T0 BOBMOKHOCTH U FPAHUIIbI [IpousBenenue nuamMepeHus: GuU3NIECKUX
OPUMEHUMOCTH. OKCIIEPUMEHT M TEOopus B IIPOLECCe IO3HAHUS BEJINYUH U OLICHKA I'PAaHULIBI IOTPEIIHOCTEN
npuponbl. MopaenupoBanue (U3MUECKUX SBICHHM U MPOLECCOB. n3mepenuil. [Ipeacrapnenne rpaHnuibl
Ponp oSkcnepumeHTa M TEOpHMM B IIPOLECCE ITO3HAHWUSA IPUPOJBI. 2 IIOTPEIIHOCTEN U3MEPEHUI IIPU IOCTPOCHUH
Ouznyeckass BenuuuHa. [lorpemHOCTH  M3MepeHHi  (pU3MUecKux rpadukoB. YMeEHHE BHICKA3bIBATh TUIIOTE3bI JIJIS
BEJIMYMH. dusnyeckue 3aKOHbl. ['paHuIbl MNPUMEHUMOCTH 00BsicCHEHUS HAOTIOJaeMbIX SIBIICHUN. Y MEHHE
B buznueckux 3akoHOB. [loHaTue o pusnveckoii KapTUHE MUPA. MpeaiaraTb MOJEIIHU SABJICHUM. YKa3aHHe rpaHul]
peAenue BXxoaHOM KOHTPOJIB. MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
CamocTosiTeibHast padoTa: npopaboTKa JOMOJIHUTEIbHON N3noxeHne OCHOBHBIX MOJIOKEHUN
JUTEPaATyphl, C UCIIOIB30BAHUEM PEKOMEHAALMHN ITpENogaBaTels. COBPEMEHHOM HAYYHOU KapTHHBI MUpA.
Koncnekrt no teme «lIpuctaBku cuctembr CH». 4 [IpuBeneHne npuMepPOB BIUSAHUSA OTKPHITUH B

WnnuBuayanbHeli IpoekT: «MeTtponorus B npodeccun», «Pu3uka B
npodeccun» (3HaueHne PU3UKU TIPU OCBOSHUU MTPOQeccun),
«lIorpemHocTy u3MEpEHUN».

(u3MKe Ha POrpecc B TEXHUKE U TEXHOJIOTHU
npousBoAcTBa. Mcnonb3oBanue MHTepHETA 114
noricka HHGpOpMaIIH.

Pa3nea 1. Mexanuka. 38 yacos

Kunematuka. Mexannueckoe asmxenue. [lepememenue. [Iyts. CkopocTs. PaBHOMEpHOE NpsMOTWHEHHOE NBIKEHHE. YCKOpeHue. PaBHomepemeHHOe
npsiMonuHeiiHoe aprkeHue. CBoOoaHOe majeHue. /[BuxkeHne tena, OpOoIeHHOro MO YIJIOM K TOPH30HTY. PaBHOMEpHOE NBIKEHHUE MO OKPYKHOCTH.

Tema 1.1
Kunematuka

Mexannueckoe nBuxkenue. MarepuanbHas Touka. OTHOCUTEIBLHOCTD
MEXaHU4ECKOro ABmxkeHus. Teno orcuéra. Cucrema orcyera.
Tpaextopus. Ilyts. [lepememienne. CKopocTs.

PaBHOMEpHOE NPSAMOJIMHENWHOE IBUXXECHHE.

PABHONEPEMEHHO20 OBUNCCHU.

Ilpakmuueckan paooma Nel «I'pagpuxu pasnomepnozo u

Yckopenue. [IpsmMoMHEHOE NBHKEHHE C TIOCTOSIHHBIM YCKOPEHUEM.

Ilpakmukym no pewenuro 3a0au no meme «Yckopenue.
Pagnonepemennoe osusicenue.

CB00OOgHOE TTaZIeHHUE TEIL.

JBmxeHue Tesa, OpOLIeHHOTO MO/ YITIOM K TOpu30HTY. Pemenne
3aza4.

JIBuKeHHe 10 OKPY>KHOCTU. YTIIOBasi CKOPOCTb.
LleHTpOCTpEMUTENIBHOE YCKOPEHHUE.

14

[IpencraBineHne MEXaHUYECKOTO ABUKEHUS
Tejla YpPaBHEHUSMH 3aBUCUMOCTH KOOPAUHAT U
IPOEKIMEeNH CKOPOCTU OT BPEMEHH U TpapuKaMu
3aBUCUMOCTHU KOOPJIMHAT U IIPOCKIUEN
CKOPOCTH OT BpeMeHH. OnpenencHue
KOOpPJMHAT IIPOUIEHHOIO ITyTH, CKOPOCTH U
YCKOpEHHs Tella 1o rpagukam 3aBUCUMOCTH
KOOPJMHAT U MIPOEKLUN CKOPOCTH OT BPEMEHMU.
OnpeneneHne KOOpAUHAT IPOUIEHHOTO Iy TH,
CKOPOCTH M YCKOPEHHMS TeJIa 110 YPAaBHEHUSIM
3aBHCHUMOCTH KOOPIHMHAT W MPOEKIMH
CKOpOCTH OT BpeMeHHu. [IpoBeneHue
CPAaBHUTEIBHOIO aHAJIN3a PABHOMEPHOIO U
PaBHOIIEPEMEHHOIO JBIKEHUN. YKa3aHue
MCIIOJIb30BaHUS NIOCTYNATEIBHOIO U




Pewenue 3a0au no meme «Kunemamuray.

CamocTtosiTeibHas padoTa: npopabdoTKa JONOIHUTEIBHON
JUTEPaATYpBl, C UCIIOJIB30BAHUEM PEKOMEHAALNN IIPENOAABATEIA.
JlomarHsis npakTudeckas pabora «PacueTt yckopeHus cBOOOIHOTO
HaZCHUS.

Coob6menune «CKOpOCTH B IPUPOJIE U TEXHUKEY.
NuauBunyanbubiid npoekT: «l anuneo ["anuneit — ocHoBaTenb
TOYHOT'0 €CTECTBO3HAHUAY», «3HaueHUE OTKpbITUi ["amumnes».

BpaIIaTeIbHOTO JIBMDKEHUM B TEXHUKE.
[Tpuobperenue omnpita pabOTHI B TPYIIIIE C
BBITIOJIHEHUEM PA3JIMUHBIX COIUATBHBIX POJICH.
[Ipencrasnenne nHGOPMALIUU O BUIAX
JIBYDKCHUS B BUAC TAOJIHIIEL.

3axonbl Mmexanuky Hetotona. IlepBeiii 3akon Herotona. Cuna. Macca. Umnynbsc. Bropoii 3akon HerotoHa. OCHOBHOM 3aKOH KJIaCCHUYECKOM TUHAMUKH.
Tpetuit 3akon HeroToHa. 3aK0H BCeMHUpPHOTO TATOTeHUS. ['paBuTanmontoe noje. Cuna tsokect. Bec. CriocoOb1 m3mMepenus Macchl Tenn. CHtbl B

MEXaHUKe.
OcHoBHOE yTBepkAcHUE MeXxaHuKH. [lepBbIii 3akoH HproTOHA.
HueprmanbHble CUCTEMBI OTCUETA. I
. . MMEHEHHE 3aKOHA COXPAaHEHUS UMITYJIbCa
Cuna. Cs3b MEXIy CWIION U ycKopeHueM. Bropoii 3akon HbroToHa. P pat Y
Macca. Tperuit 3akon HeioTora JUUIS1 BBIYUCIICHUS U3MEHEHUN CKOPOCTEH Tem
: - U UX B3auMoelcTBUAX. M3mepenne paboThl
Ilpakmukym no pewienuro 3a0au no meme «3aKOHbl MEXAHUKUY. CHJI M U3MEHEHHE KHHETHUIECKOH SHEPIUH Tela.
Cuita TAToTeHUs. 3aKOH BCEMUPHOTO TATOTeHUs1. CHila TSHYKECTH U Bec. Brruncnenue paboThl CUT M U3MEHEHUS
HesecomocTs. 14 KUHETUYECKOW SHEPruu Tena. Beruncienue
Tema 1.2 Cuia ynpyroctu. 3akoH ['yka. MMOTEHLIMAIIBHOU YHEPTUU TEN B
3a1com;l Cunsl TpeHus. rpaBUTalMOHHOM ToJie. OnpezeneHue
MOTEHIUATbHON YHEPTHH 0
MeXaHUKH Jlabopamopnas paboma Nel «Hccnedosanue 0susricenus mena noo etho " OBAHHO op o ayn([))yl; CCTHOM
N N MHPOBAHHOTO TeJia [0 N3BECTHOM
HbroTona oelicmeuem nOCMOAHHOU CUTIbLY. I[e (popMap L T SKeCTROCTH Testa. TTonMeHeHH e
Jlabopamopnas paooma Ne2 «H3yuenue osuxcenusn mena noo sle@opman P
deiicmauen CiuTht MpPERus(CRORBICERUR)Y 3aKOHA COXpPaHEHUsI MEXaHWYECKON YHEPTrUuu
- = IIPU pacueTax pe3yabTaTOB B3aUMOICHCTBUI
CamocTrosiTesibHasA padoTa: mpopaboTKa JOMOITHUTEIIBHON
. TeJ TPABUTAIIMOHHBIMU CUJIAMU U CHIIAMH
JUTEPaTyphl, C UCTIOIH30BAHHEM PEKOMEHAAIINIA MTpeTnoaaBaTes. YIPYrOCTH, YiasaHue TPAHHI] IPHMEHAMOCTH
[ToaroroBka coo0IIeHNH, KOHCTIEKTa, pedeparta. i
a PI ’ » pedep 3aKOHOB MEXAaHHUKHU. YKa3aHUE yu4eOHBIX
NunuBunyansHseiil npoekt: «lcaak HproToH — co3gaTenb
4 JUCUHUILINH, IPU U3yYEHUU KOTOPBIX

Kjaccudyeckoi puznkm», «Cuiibl B IpupoJe U TeXHUKEY, «JleoHapao aa
Bunun — ydeHsli 1 U300peTaTesby.

Koncnekt «BnusHue cuiibl TpeHUs Ipy JBUKEHUS K/ COCTaBay.
Koncnekr «lIposiBieHne cuiibl yIpyrocTy IpH aBTOCLIETIKI.

HCITOJIB3YIOTCA 3aKOHBI COXPaHCHU.

3aKkOHBI COXpPAHEHUSI B MEXaHUKE. 3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE nBIKeHne. Pabota cuimbl. Pabota moTeHIManmbHbIX CHiI. MOIIHOCTD.

3Hepr1/1;1. Kunetnueckas SHEPIU-. IloTenunanbHas OHCPIus. 3aKkoH COXpPaHCHUA MEXaHUYEeCKOM OHCPIUH. HpI/IMeHCHI/Ie 3aKOHOB COXpPaHCHMU.




Tema 1.3
3aKoHBI
COXpaHEeHHUs B
MeXaHHKe

Nmnynec. 3aKOH COXpaHEHUs: UMITyjibca. PeakTUBHOE ABMKEHHUE.

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

Pa6oTa. MomtHocts. Kunetnueckas sueprus. [loTeHnanpHas SHEPTHS.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

HpakmuKyM no peuitenuro 3a0au no meme: «3aKOH COXpAHEeHUA
IHEP2cUU)).

[TonroToBKa K KOHTPOJIBHOM padoTe.
Konmponvunaa paboma Nel no meme « Mexanuxay.
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CamocTosiTeibHas padoTa: npopaboTKa JOMOJTHUTEIHHON
JIUTEPATYpPhl, C UCMOJIb30BAHUEM PEKOMEHALIMI PENOAaBaATENA.
Pemienue 3agau no teme «3aKOH COXpaHEHUS UMITYJIbCAY;

JomarHss mpakTuyeckas padora «Pacd€T MOIIHOCTH, pa3BUBaeMO
pU X0Ab0EM.

Coobmienne «3070TO€ TPABUIIO0 MEXAHUKI.

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

[IpesenTanus «Fcnonb30BaHUE MPOCTHIX MEXAHU3MOB).

[IpuMmeHeHne 3aKOHa COXpaHEHUS UMITYJIbCa
JUIS1 BBIYUCIICHUS U3MEHEHUN CKOPOCTEH Tel
MIpU UX B3auMOJIeHCTBHUAX. MI3Mepenne paboTh
CUJI U U3MEHEHHE KUHETUYECKON YHEPTUU Tela.
Brranciienue paboTsl CHII M M3MEHEHHUS
KMHETUYECKOM dHEpruu Tena. Beruucienue
MOTEHLIMAJIbHON PHEPTUH TET B
rpaBUTallMOHHOM noJe. OnpeneneHue
MOTEHLIUAJILHON SHEPTUHU YIIPYTO
n1e(OPMHUPOBAHHOTO TeJa M0 U3BECTHOU
nedopMalnu U xecTkocTH Tena. [Ipumenenue
3aKOHA COXpPaHEHMsI MEXaHUYECKON SHEPIUn
MIPY pacyeTax pe3ysbTaTOB B3aMMOACHCTBUI
TEJI TPABUTALIMOHHBIMU CHJIAMU U CHJIAMU
YOPYTOCTH. YKa3aHuEe IPAHUL] IPUMEHUMOCTH
3aKOHOB MEXAaHUKHU. YKa3aHUE YUeOHBIX
JUCLHUIIIVH, IPU U3YYEHUN KOTOPBIX
HCIIOJIb3YIOTCSI 3AKOHBI COXPaHEHHUS.

Pa3nea 2. Moaekyasipuas ¢pusuka. Tepmoaunamuka. 28 yaca

OCHOBBEI MOJICKYIISIDHO-KMHETUUECKOM Teopun. MaeanbHbIN ras. OCHOBHBIE TTOJIOKECHHUS MOHCKyanHO—KHHGTquCKOﬁ TCOpHHU. PaSMepLI " Macca MOJICKYJI

u atoMoB. bpoyHoBckoe nBuxenue. JJuddysus. Cuibl u 3HEPTUS MEKMOJIEKYISIPHOTO B3auMoAecTBUA. CTpoeHue Ta3000pa3HbIX, )KUAKUX U TBEPIBIX
Tesn. CKOpOCTH JBMKEHMSI MOJIEKYN U UX u3Mepenue. MneanpHelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU Ta30B.
Temnepatrypa u ee usmepenue. ['a3oBble 3aKOHBI. AOCONIOTHBIA HyNb TeMmIeparypbl. TepMoauHaMHUUecKas 1IKajga TeMIIEpaTypbl. Y paBHEHUE
COCTOSIHMS MACAJIBHOrO raza. MoiisipHast ra3oBast IOCTOSIHHAS.

Tema 2.1
OcHoBBI
MOJIEKYJISIPHO-
KHHETHYeCKOoi
TeopuHu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU, UX
AKCIIEpUMEHTAJIbHbIE JOKa3aTeNIbCcTBA. Pa3Mepsl 1 Macca MOJIEKYIL.
KonuuectBo BemectBa. Moib. [loctosunas ABorajpo.
BbpoyHnoBckoe aBukeHue. CUilbl B3aUMOJICHCTBUSL MOJIEKYJIL.

CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX TEIl.

Pewenue 3a0au no meme «Ocrnoevt MKT».

TemoBoe nBHkeHNE MOJIEKyI. Monens uaeansHoro raza. OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOpPUH rasa.

Onpenenenue Temneparypbl. AOCoIOTHas Temneparypa. Temneparypa
— Mepa cpeiHel KWHETUYECKOW YHEPTUU MOJIEKYIL.
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BeinosHeHE SKCIEPUMEHTOB, CITYXKAIUX IS
000CHOBaHUS MOJIEKYJISIPHO-KHHETUICCKOM
teopun (MKT). UneansHslii ra3. Pemenue
3aJ1a4 ¢ MPUMEHCHHEM OCHOBHOTO YPaBHEHHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH Ta30B.
OmnpeneneHre mapaMeTpOB BEIIECTBA B
ra3000pa3HOM COCTOSSHUU Ha OCHOBAaHUU
YpaBHEHUS COCTOSHUS UACATLHOTO rasa.
Onpenenenne mapamMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSTHUU W TIPOUCXOISIIINAX




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

YpaBHEeHHE COCTOSHUSA UCABHOTO ras3a (ypaBHeHHEe MeHeneeBa-
Knaneiipona). ["'a30Bbie 3aKOHBI.

Pewienue 3a0au no meme « Ypagnenue cocmoanusn uoeaibHozo 2a3ay.

CamocTrosiTejibHas padoTa: mpopadoTKa TOMOJHUTEIBHON
JUTEPATYPHI, C UCIIOJIB30BAHUEM PEKOMEHJALIUN MTPENOo1aBaTelIs.
Pemenue 3agad no reme «Macca u pazmMep MOJIEKYID;

[ToaroroBka u oopmiieHHE IPE3CHTALNHN, PEeIICHHUE 3a/1a4.
IIpeszenTtanus «3mepenue TemmnepaTypbi».

Pemienne 3aga4 Ha onpe/ieNieHUE XapaKTEPUCTUK MOJIEKYJ U 10 TEMeE
«OcHoBHoe ypaBHeHue MKT. Temnepatypay.

nporieccoB 1o rpaduxam 3asucumoctu p (T), V
(T), p (V). DxcnepuMeHTanbHOE UCCIIEAOBAHNE
3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buie rpadkoB H30XOPHOTO,
M300apHOTO M U30TEPMHUUYECKOTO MPOIECCOB.
Brrunciienue cpegsell KHHETUYECKON YHEPTUU
TEIJIOBOTO JABMKCHHUSI MOJIEKYIT 110 W3BECTHOM
TEeMIlepaType BellecTBa. BrickazbiBaHue
THIOTE3 IS 00BICHESHHS HAOJIFOJaeMbIX
SIBJICHUH. YKa3aHue rpaHull IPUMEHUMOCTH
MOJEINH «UaeanbHbli ra3» u 3akoHoB MKT.

CsolicTBa IapoB. I/IcnapeHHe 1 KoHAeHcauusa. HacelmeHHbIN Inap u €ero CBOMCTBA. AOCOIIOTHAS U OTHOCHUTEIbHAS BJIAXKHOCTH BO3ayXa.

Touka pocbl. Kunenue. 3aBucuMOCTb TeMIepaTypbl KUIIEHUs OT aBieHus. [leperpeTsiii nap M ero MCHoJIb30BaHUE B TEXHUKE.

Tema 2.2
CaoiicTBa
napos

Hcnapenune. Konaencanus. HachleHHbIN 1 HEHACHIIICHHBIN TTap.

Kunenue. BrnaxxHocTh Bo3yxa. 4
Jlabopamopuaa paboma Ne3 «H3zmepenue é1axcHocmu 6030yxay.
CamocTrosiTesibHasA padoTa: mpopaboTKa TOMOJTHUTEIBHON

JUTEPATYpPHI, C UCHIOIB30BAHUEM PEKOMEHAIMNA penojaBaTels. 2

IToaroToBka cooOIIEHHH, KOHCIIEKTA.

N3mepenue BnaxHocTu Bo3ayxa. OObsicHEHHE
Ipoliecca nepexoia BeIecTBa U3 0OHOTo
arperaTHOTO COCTOSTHUS B npyroe. [IpuBenenne
MIPUMEPOB MPOIIECCOB MapOOOPa30BaHU B
OBITY, IPUPOJIE, TEXHUKE.

[lpumeHenne QU3NUECKUX MOHATUI U 3aKOHOB
B yueOHOM MaTtepuase NpopecCHOHaTbLHOIO
xapakrepa. Mcnonbs3oBanue MHTepHeTa 11
MOMCKa MH(POPMAIIHH.

CBOMCTBA JKUAKOCTEH. XapaKTEPUCTUKA KUJIKOTO COCTOSIHUS BellecTBa. [IoBEpXHOCTHBIN CII0M KUAKOCTHA. DHEPTHS TIOBEPXHOCTHOTO CJioA. SIBIeHMs Ha

rpaHuIC )KUIKOCTU C TBEPABIM TCIIOM. KaHI/IHJISIpHI)IC SIBJICHHUA.

Tema 2.3
CpoiicTBa
JKHUAKOCTel

XapakTepUCTUKA KUJIKOTO COCTOSIHUS BemecTBa. [ [oBepXHOCTHBIM
cioi xkuakoctu. IToBepXHOCTHOE HATSIKEHUE.

2
KanusuispHele sBIEHUS.
CamocTtosiTeibHast padoTa: npopadoTKa JONOIHUTEIBHON
JUTEPaATypBl, C UCIIOIB30BAHUEM PEKOMEHAALNN ITPEOgaBaTEs. 2

ITonroroBka cooOIEHNH, KOHCIIEKTA.

[IpuBeeHne NpUMEPOB KaNUIUISIPHBIX SIBICHUI
B OBITY, IpUpoOJIE, TeXHUKE. MccienoBanue
MEXaHUYECKHX CBOMCTB TBEP/BIX TEIl.
[IpumeHenne QuU3NUECKUX MOHATUI U 3aKOHOB
B yueOHOM MaTtepuasie IpopecCHOHATBHOIO
xapakrepa. Mcnons3oBanue MnTepHeTa nis
MOUCKa UH(POPMAIIUH.

CBolicTBa TBEPABIX TeJ. XapaKTepUCTHKA TBEPAOIO COCTOSHMS BEILECTBA. YIPYIMe CBOMCTBA TBEpAbIX Tel. 3akoH ['yka. MexaHMuecKkue CBOMCTBa

TBEpAbIX Tel. TemnoBoe pacuIMpeHue TBEPIbIX Tell U kuakocTeil. [lnaBnenue u kpucramimsanus.
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Tema 2.4
CpoiicTBa
TBePAbIX TeJ

XapakTepuCcTUKa TBEPIOrO COCTOSHMS BellecTBa. 3akoH ['yka.
MexaHnueckue cBONCTBA TBEPBIX TEN.

Jlabopamopuaa paboma Ned « Hzmepenue mooynsa ynpyzocmu
pe3unsvy.

CamocTrosiTejibHas padoTa: mpopadoTKa TOMOJHUTEIBHON
JIUTEPATYPBL, C UCIIOJIB30BAHUEM PEKOMEHIALUN MTPENOAaBaTEIs.
[TonroToBKa K 3a4eTy, COOOIICHHI, KOHCTIEKTA.

NupuBunyansHblii NpoeKT: «IIposBieHnE MEXaHUYECKOTO HAIIPSIKECHUS
IIPU ABMKEHUH JTJOKOMOTHBa; «BiusHue nedextoB Ha puznyeckue
CBOMCTBA KPUCTAILIIOBY, «OKuakue kpucrauish», «[Ipumenenue
KHUJIKUX KPUCTAJIJIOB B IPOMBIIIIJICHHOCTH .

Coobmenne «MexaHn4ecKHe U TEXHOJIOTHIECKHE CBOMCTBA
MaTEPHAJIOB.

[IpuBenenune npuMepoB aMOP(PHBIX U
KpUCTAJIIMYECKUX Teil. Onpenenenne
MEXaHUYECKOTO HANPSHKEHHS MPH AepOopMarium.
HccrnenoBanne MEXaHUYECKUX CBOMCTB
TBepbIX Tel. [[pumeHenne Qusnueckux
HOHATHUH 1 3aKOHOB B y4eOHOM MaTepualie
npo¢eCCHOHATBFHOTO XapaKTepa.
Hcnonp3zoBanue MuTepHeTa 1is noncka
UHPOPMALIUHU O pa3paboTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX
MaTepUajoB.

Tepmoaunamuka.

OCHOBBEI TEPMOJMHAMUKU. OCHOBHBIE TIOHATHSA H OIpPEaACIICHUS. BHyTpGHH?IfI OHEPIrUusa CUCTEMBIL. BHYTpCHHSISI OHEPTIUA UACAJIbHOI'O ra3a. Pab6ora u

TerioTa Kak (popmbl epenaun dHepruu. TermmoeMKoCTh. Y aenbHas TEIIOEMKOCTh. Y paBHEHHE TEIUIOBOTo OanaHca. [lepBoe Hadano TepMOIMHAMUKH.
AnmabaTHsIii iporiecc. Bropoe Havano TepmoaunamMuku. [Ipunnun neicteus TeruioBoi Mamuabl. KITJ[ TermoBoro aBuratesns. Xon0IuabHbIE MAITMHBI.
Tennossie neuratenu. OxpaHa IpUPOAIbL.

Tema 2.5
Tepmoanna-
MHKA

Buytpennsis sneprusi. Pabora B repmonunamuke. Konngyectso
TCIIJIOTHI.

[lepBblit 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K Pa3IMYHbIM
npoueccam. Bropoil 3aKk0H TEpMOANHAMUKH.

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

Pewenue 3a0au no meme: «Tennoevie osuzamenuy.

KonTpoabnast padora Ne2 no teme «MonekyJsipuasi pusznka u
OCHOBbI TEPMOAHHAMHUKH.

CamocrosiTesibHasi padoTa: NpopaboTKa JIOTMOJIHUTENbHON
JUTEPATYPBI, C UCIIOJIB30BAHUEM PEKOMEHIALUN ITPENOIaBATEII.
[ToaroroBka, cooOIIeHU, KOHCTIEKTA.

WnnuBunyanbHblil npoekT: «Harpes Oykc npu ABHKEHUU COCTaBa»
Pewenue 3anau o reme «IlepBblil 3aKOH TEPMOJUHAMUKH U €TO
IIPUMEHEHHNE K Pa3JIMYHBIM IPOLECCAM).

H3mepenne koimuecTBa TEIJIOTH B
rpoiieccax TeIionepeiayu.

Pacuer nsmMeHeHus: BHyTpEHHEH SHEPTUH TEJl,
paboTHI U IEPETAHHOTO KOJIMYECTBA TEIIJIOTHI
C UCIOJIb30BAaHUEM TIEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

Brruucnenue paboTel raza, COBEPIICHHON MTPH
W3MEHEHUHU COCTOSIHUS TI0 3aMKHYTOMY
uukiy. Beraucnenue KI1J . O6bscHenune
MIPUHITUTIOB JCHCTBUS TEIIJIOBBIX MAIIIHH.
JlemoHcTpanust poiiu GU3UKH B CO3TaHUH U
COBEPIIICHCTBOBAHUY TETUIOBHIX JIBUTATEICH.
N3nosxxeHue cyTu 3KOIOTUYECKUX MPOOIIeM,
00YCIIOBIICHHBIX pa0OTOM TEIIJIOBBIX
JBUTATENEH U MPEIOKEHUE MTyTH UX
pemeHus. Yka3aHue TpaHUll MPUMEHUMOCTH
3aKOHOB TEPMOJUHAMUKH.
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Pa3nen 3. Duekrpogunamuka. 54 yaca

DJIEKTPUYECKOE T0JIe. DIIEKTPUUECKUE 3apsiibl. 3aKOH cOoXpaHeHus 3apsana. 3akoH Kymona. Dnextpudeckoe moje. HanpsskeHHOCTh AIEKTPUIECKOTO
nonst. [lpunnun cynepnosunuu noneil. Padora cun anekrpocratndeckoro mois. [loTeHmnuan. PazHocTh moTeHIMaNoB. DKBUMOTEHIMAIBHBIE
noBepxHOCTH. CBSA3h MKy HANTPSDKEHHOCTHIO M PA3HOCTHIO MOTSHITHAIOB 3JIEKTPUIECKOT0 OIS, JIMAJIeKTpUKH B eKTpudeckoMm mose. [lonmspusamus
nudnekTpukoB. [IpoBoguuku B snexTpuueckoMm mone. Konaencaropel. CoeariHeHHE KOHIEHCATOPOB B OaTapero. DHEPTUs 3apsyKEHHOTO
KOHJICHCATOpa. DHEPTHs DJIIEKTPHUYECKOTO TIOJISL.

DJIEKTPUUYECKUI 3apsi M DJIEMEHTAPHBIE YaCTHUIIBI. 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsaaa. 3akoH KymnoHa.

Onextpuueckoe nosie. HanpsikeHHOCTh nekTprudeckoro nodid. [Ipunimn BbIumciIeHHE CHIT B3aUMOICHCTBHS TOUSUHBIX
CYTIEPIIO3HIIMH TTOJIEH. JJIEKTPUYECKUX 3apsA0B. BerunciaeHue
Ilpakmukym no pewenuio 3a0au no meme: «3axon Kynona. HAIPSHKEHHOCTH DJIEKTPUYECKOTO TOJIS
Hanpsascennocmo 31eKmpuiecko2o noasay. OJIHOT'O ¥ HECKOJIBKHUX TOYEYHBIX
[ToreHnmManbHOCTE 3IIEKTpOCcTaTHUYECKOro noJis. IToreHnman n pasHocts DIIEKTPUYECKHUX 3apsAI0B. Beruncienue
noTeHIanoB. CBs3b MCKAY HANMPSP)KECHHOCTBIO 3JICKTPOCTATUYCCKOI'O 12 NOTCHIMATIA 3JICKTPUYICCKOTO MOJIsSI OTHOIO U
110JIs1 U HANIPSDKEHUEM. HECKOJIBKUX TOYEUHBIX IEKTPHUECKUX
Pewienue 3a0au no meme: «Ilomenyuan. Paboma u snepzus 3apsoB. Mi3MepeHnne pasHOCTH ITOTEHIUAIOB.
Tema 3.1 INNEKMPUYECKO20 NONAN. W3mepeHue 3Hepruu 31eKTPUIECKOro moJist
daekTpuyeckoe | IIpOBOAHMKH U TUBIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE. 3apsKEHHOT0 KOHJeHcaTopa. Beruucnenue
noje OnexTpoeMKocTh. KoHleHcaTOphl. DHEprus 2JIeKTPUYECKOTrO MOJIs SHEPrUM JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO
KOHJIEHCATOopa. KOH/eHcaTopa. Pa3paboTka miana u

BO3MOYKHOU CXE€MBI JeMCTBUH

Pewenue 3a0au no meme: «dnexkmpoemxocmo.
3 P OKCIICPUMCHTAJILHOT'O OIIPCACIICHUA

CaMmocTosiTesibHasi padoTa: IpopaboTKa JIOTIOIHUTEILHON JINTEPATYPHI, 3JICKTPOCMKOCTH KOH/JCHCATOpA 1

C HCIMOJIb30BaHUEM PeKOMeHaanui npenogasaress. [lonroroska, JHBJIEKTPUYECKON IPOHUIIAEMOCTH
coo01ieHuii, KoHcTekTa. Pemenue 3anay no teme: «Pacuér nmapamerpoB BeruecTBa. lIpoBeieHre CpaBHUTEIBHOTO
3JeKTpudecKoro noss». Koncnekr « BiusHue 371eKTpocTaTH4eCcKOoro 2 aHajin3a IrpaBUTallHOHHOTO I:I
AIIEKTPUYECTBA Ha YeJIoBeKay. JloMaliHsas nmpakTuyeckas padbora JJICKTPOCTATHICCKOTO IIOJICH.

«Habmronenue aekTpu3anuu myTéM TPEHUS».
NHpuBuyanbHbIA IPOEKT: «BUIbI 2JIEKTPUYECKUX Pa3psAI0B»,
«DNEKTpUYECKHE Pa3psAbl HA CIIy)KOE YeIoBeKay.

3aKOHbI OCTOSIHHOTO TOKA. Y CJIOBHSI, HEOOXOUMBIE /I BOSHUKHOBEHHUS U MOJePKaHUS SJIEKTPUUECKOTo Toka. Cuila TOKa U TNIOTHOCTh TOKA. 3aKOH
Oma s yuactka tenu 6e3 9JIC. 3aBUCHUMOCTb AJIEKTPUYECKOTO COMPOTUBJICHUS OT MaTepuaia, JUIMHBI M IUIOIIAN MONEPEYHOTO CEUCHUS
MIPOBOJHMKA. 3aBUCUMOCTD IEKTPUYECKOTO COMPOTUBICHHUS MPOBOJAHUKOB OT TEMIEpPAaTyphbl. DJIEKTPOIABMKYIAs CHUJa MCTOYHMKA Toka. 3akoH Oma
st onHoM 1enu. CoeauHeHne NPOBOAHMKOB. CoelMHEHHE HMCTOYHUKOB JJIEKTPUYECKOW 3Hepruw B Oatapetro. 3akoH [xoyns—Ilenma. Pabora u
MOIIIHOCTb 3JEKTPUYECKOT0 TOKa. TermnoBoe AeiicTBHE TOKa.

DIEeKTpUIeCKHU TOK B TOTyNnpoBogHHKaX. COOCTBEHHAs] MPOBOJUMOCTh MOJIYMPOBOIHUKOB. [10IyIIpOBOTHUKOBBIE TIPHOOPEI.
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Tema 3.2
3aKkoHBI
MOCTOSIHHOT' O
TOKA

YCJ'IOBI/UI, HCO6XOI[I/IMLIC JJIs1 BOSBHUKHOBCHHA U MMOAACPIKAHUSA
ANIEKTPUIECKOTO TOKA.
Cuna toka. 3akoH OMa JJis yJacTKa IeMH.

Conpotusienue. 3aBUCUMOCTD 3JIEKTPUYECKOT0 COMPOTUBIICHUS
IPOBOJIHUKOB OT TEMIIEPATYPHL.

Jlabopamopuaa paboma Ne5 «3akon Oma 013 yuacmka yenu.
Conpomusnenuey.

M3mepeHne cuiibl TOKa M HaNPSDKEHHS. DIIEKTPOU3MEpUTEIbHbIE
puOOpBHI.

3JICKTpI/I‘ICCKI/IC nenu. IlocimegopaTenbHOE U napajjiCeJbHOC COCAMHCHUC
IMPOBOJIHHWKOB U HCTOYHHUKOB ITUTAHUSI.

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

Pa6ora u momHoCTh TOKA. 3akoH [xoynsa-Jlenna.

DJeKTpoABMKYIas cuiia. 3akoH Oma /11 MOJHOU ETH.

Ilpakmuueckana paboma Ne 2 «Pacuém padomvr u MouwiHocmu
JIEKMPUUECKO20 NMOKA).

Jlabopamopnas paooma Ne 6 «Onpeodenenue 3//C u enympennezo
CONPOMUGIEHUA UCHOYHUKA MOKA).

DJIEKTPUUECKUI TOK B METaJIax

DIIEKTPUUYECKHUI TOK B OMyNpoBogHUKaX. CoOCTBEHHAss MPOBOJIUMOCTH
MOJIYIIPOBOJHHUKOB.

[TonynpoBOJHUKOBBIE TPUOOPHI.

26

DJIEKTPUUYECKHI TOK B KUJIKOCTAX

DIIEKTPUUECKHUI TOK B ra3ax

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

CaMmocrosiTesibHasi padoTa: npopaboTKa JONOJHUTEIBHOM JTUTEpaTypHl,
C MCII0JIb30BaHMEM peKOMeHaluii mpenonasatens. [lonroroska,
COOOIIEHUH, KOHCIIEKTA.
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W3mepenne MOITHOCTH 3JIEKTPUUECKOTO
toka. 3mepenne 3/1C u BHYTpeHHETO
CONPOTUBIIEHUS UCTOYHUKA TOKA.
BelmmoniHeHNE pacyeToB CUIIBI TOKA U
HaIpsDKEHUN HA y4acTKaX 3JIEKTPUUYECKUX
nerneid. OObsICHEHNE HA TIPUMEPE
3JIEKTPUYECKOM 1IENU C ABYMS UCTOYHUKAMU
toka (3/1C), B KakoM ci1ydae UCTOUYHUK
INEKTPUYECKON SHEPTUU pabOTACT B PEeKUME
reHepaTopa, a B KAKOM — B PEKUME
norpeburens. OnpeaeneHue TeMIepaTypsl
HUTHU HakajlvuBaHus. M3mepenue
JIEKTPUUECKOTO 3apsa 3JeKTpoHa. CHATHE
BOJIbTAMIIEPHON XapaKTEPUCTUKU TUOAA.
[IpoBeneHne cpaBHUTEIBHOIO aHAJIN3A
MOJIYIPOBOJHUKOBBIX JHOJIOB U TPUOJOB.
Hcnonp3oBanne MHTEpHETA 111 TOMCKA
uHGOpMAIIUU O IEPCTIEKTUBAX PA3BUTHUS
MOJTYTIPOBOJJHUKOBOW TEXHHUKHU. Y CTAHOBKA
INPUYUHHO-CJIEICTBEHHBIX CBS3EH.
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[Ipoekt «IIpumMeHeHre TEMIOBOTO JEUCTBUS AIEKTPUUECKOTO TOKA»
Pemenue 3amau no teme «PacyeT 3KBUBAJICHTHOT'O COMPOTHUBIICHUS
CMEIIaHHBIX COMPOTUBIICHUN TPOBOJHUKOBY.

CooOuienus: «MICTOYHMKY TOCTOSTHHOTO TOKay; «lIpaBuia TeXHUKH
0€30MacHOCTH MPH 3KCIUTyaTalluu 3JIEKTPOOOOPYI0BaAHUS.
KoncnekT «2nekTpousmMepuTeabHble TPUOOPHI».

NunuBuyanbHbIN IPOEKT: «BUIBI JIEKTPUUYECKUX pa3PAI0BY,
«DIIEKTPUYECKHUE pa3psbl Ha CIIy>KOE YeI0BEKay.

MarsuTHOE€ II0JI€. BCKTOp HWHAYKIIUHU MAaroiuTHOI'O ITOJIA. I[CﬁCTBHe MAarduTHOTI'O ITOJIA Ha HpHMOHHHCﬁHHﬁ IMPOBOAHUK C TOKOM. 3aKkoH AMnepa.

B3aumMogeiicTBrue TokoB. MarHuTHBIN OTOK. PaboTa 1o mepemMenieHnio MpOBOJHNKA ¢ TOKOM B MarHUTHOM TioJie. JIeiiCTBMEe MarHUTHOTO TOJS Ha
nekymuiics 3apsg. Cuna Jlopenna. OnpenenieHue yaeiabHOro 3apsija. Y CKOPUTENH 3apsKEHHBIX YaCTHIL.

Tema 3.3
MaruautHoe
mnoJie

B3anmopericteue TokoB. MarautHoe nose. MIHIyKIyuss MarHUTHOTO ITOJIS.

MarauTHbIi IOTOK.

W3mepenne HHAYKIIMK MArHUTHOTO TTOJIS.
Brrunciienue cui, AeMCTBYIOMMX HA

3akon Ammnepa. Cuna Jlopenna. [Ipaktuueckoe MpuMEHEHUE CUITBI
Awmnepa u cuinbl JlopeHna.

MPOBOJIHUK C TOKOM B MATHUTHOM TIOJIE.
Beruncienue cui, AeMCTBYIOMIMX HA

Pabota 1o nepemenieHnto MpoBOAHUKA C TOKOM B MAarHUTHOM TOJIE.

JJIEKTPUYECKUN 3apsl, ABUKYLIUNCS B

Ilpakmuueckasa paooma Ne 3 «Pacuem cunvlt Amnepa u cuot
Jlopenuya».

MarHuTHOM moJie. OObsICHEHHE TIPUHIIUTIA
NEUCTBUS Macc-criekTporpada,

YCKOpHTeJIeﬁ 3apAKCHHBIX YaCTHUII.

CamocrosiTesibHasi padoTa: IpopaboTKa JOMOIHUTEIBHOM JIUTEPATYPHI,
C HMCIIOJIb30BaHUEM PEKOMEH AN mpenoaaBaTens. [lonroroBka
COO0OIIICHUI, KOHCIICKTA.

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

Coobmenue «MarautHas 1e(heKTOCKOHUS.

NHnuBuayanbHbIN POEKT: «IMUIMA XPUCTUAHOBUY JIEHI] — pyCcCKHit
¢u3nk», «Hukomna Tecna: )KU3Hb U HEOOBIYAHBIE OTKPBITUS»,
«MaruutHbele U3MepeHus (MPUHIUMBI MOCTPOEHUSI MPUOOpPOB,
CHOCOOBI M3MEPEHUs] MAarHUTHOTO MIOTOKA, MATHUTHOM WHAYKIIUH).

OO®bsicHEHHE POJIM MAarHUTHOIO MOJIs 3eMJIIU
B )KM3HHU PACTEHUH, )KUBOTHBIX, YETIOBEKA.
[IpuBeneHne mpuMeEpoOB MPAKTHIECKOTO
NPUMEHEHUS NU3YYCHHBIX SBJICHUM,
3aKOHOB, MPUOOPOB, YCTPOMCTB.
[IpoBeneHne CpaBHUTEIBHOIO aHATIM3a
CBOICTB 3JIEKTPOCTATHUECKOTO,
MarHUTHOTO M BUXPEBOT'O JIEKTPHUUECKUX
noJieir. OOBsICHEHHE Ha TIpUMEPE
MarHUTHBIX SBJICHUMN, TOYeMY (DU3HUKY
MO’KHO paccMaTpUBaTh KaKk
METaIUCIUILINHY.

DJIeKTpOMarHuTHasl MHAYKIUS. DJIeKTpOMarHuTHast MHAYKIUSA. BUXpeBoe aJeKTpuyeckoe mosie

. CamoMHIyKIIMsA. DHEPTUs MAarHUTHOTO TIOJIA.

Tema 3.4
DJIeKTpo-

OnexktpomaruutHas uHaykuus. IIpasumno Jlenua.
3aKOH IEKTPOMarHUTHOM MHAYKIIMHU. BUXpeBoe AneKTpudecKkoe mnouie.

HccnenoBanue sBIE€HUN 3IEKTPOMATHUTHON

Ilpakmukym no pewenuio 3a0au no meme «3axon IMH)».

8 WHIYKIUU, CAMOMHAYKIIMU. Beuncnenue
9HEPTrUU MarHUTHOTO 1moJst. OObSICHEHNE
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MAargoHmTHas
HHAYKIUSA

Jlabopamopnas paboma Ne 7 «H3yuenue agnenusn 31eKmpomMazHumHou
UHOYKYUWY.

Camounaykuus. UHAYKTUBHOCTD.

SHCPFI/I}I MAar"dsmMTHOTI'O ITOJIA TOKa. 3HeKTpOMaFHI/ITHOC ITOJIC.

CamocTrosiTejibHas padoTa: mpopaboTKa JTOMOTHUTEIIBLHON JTUTEPATYPHI,
C HCIMOJIb30BAaHUEM PEKOMEHAAIMI npenogasarens. [loaroroka
COOOIIIEHUI, KOHCIIEKTA.

Koncnekrt «IIpakTnueckoe UCTIOIb30BAHUE DIIEKTPOMArHUTHOM

WHTYKITAN.

NPUHIHIA JCHCTBUS SJICKTPOIBUTATEIS.
OOBsicHEeHHE MPUHIUIA JEHCTBUS TeHepaTopa
AIIEKTPUUYECKOTO U 3JICKTPOU3MEPHUTEIHHBIX
puOOpOB.

Pa3znen 4. Kosed0anusi u BOJIHBIL. 26 4acoB

Mexanunueckrie koiacoOanus. KonedarenbHoe JABHOKCHUC. rapMOHquCKHe KoJieOaHus. CBO6OZ[HBI€ MeXaHHYeCKHe KoycOanus. JInHelHbIe

MeXaHH4YeCcKHe KosiebaTeNbHble cUCTeMBI. [IpeBpalienue s3Hepruu npu kojaedareapHoM ABMKeHUHU. CBOOOHBIE 3aTyXalOIUe MEXaHUYeCKue KoyieO aHusl.
BeIHY)XIeHHbIE MEXaHUYECKHE KOJIeOaHMsl.
Yuopyrue Bossbl. [lonepeunsie u Npoa0IbHbIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. YpaBHEHUE IJIOCKOW Oeryuieil BoiHblL. MHTepdepeHuus BOJIH.
ITonsitne o audpaximu BosH. 3BYKOBbIE BOJIHBL. YJIBTPa3BYK U €0 IPUMEHEHHE.

Tema 4.1
MexaHuuecKkue
KOJIe0aHus u
BOJIHBI

Mexanuueckue KojeOanusi. XapaKTepUCTHUKU KOJIeOaHMi.

["apmonrmUeckne KoiaeOaHusl.

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

CamocTrosiTesibHasA padoTa: mpopaboTKa JOMOITHUTEIIBHON JIUTEPATYPHI,
C MCIIOJIb30BaHUEM PEKOMEHIAINI MperonaBatesis. [loaroroska
COOOIIIeHHI, KOHCIIEKTA

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

Cooo6menne «Illym u BuOparus Ha IPOU3BOACTBEY, «Mepbl O0PHOBI ¢
IIYMOM U BUOpamuein.

Pemenue 3a1au Ha onpeaeeHne XapakKTepUCTUK KoJieOaHuii rpy3a Ha

IIPYyKUHE.

HccnenoBanue 3aBUCUMOCTH TIEPHOAA
KoJIeOaHUH MaTeMaTHYECKOr0 MAasiTHUKA OT
€ro JUITMHBI, MacChl ¥ aMILTUTY/IbI KOJIeOaHHIA.
HccnenoBanue 3aBUCUMOCTH IIEpUOAA
KoJIeOaHUH TPpy3a Ha MPYKUHE OT €T0 MacCChl
U JKECTKOCTH NPYXHUHbIL. Bbruncnenune
nepuoJia KoaebaHuil MaTeMaTH4eCcKOTro
MasiTHUKA U TPpy3a Ha NpyxuHe. BeipaboTka
HaBBIKOB BOCIIPUHUMATD, aHATTU3UPOBATH,
nepepalaTbIBaTh U NPEAbABIATH
MH(POPMALINIO B COOTBETCTBHH C
[OCTaBJIEHHBIMU 3aauami. [IpuBenenue
IPUMEPOB aBTOKOJICOATEITHHBIX
MEXaHHYECKHUX CUCTEM U KJIacCH(PUKALUU
kosneOanuil. M3mMepenue NuHbI 3BYKOBOM
BOJIHBI IO pe3yJIbTaTaM HaOII0JeHUH
UHTEPEPEHINH 3BYKOBBIX BOJIH.
HaOGnronenue u 0ObsiCHEHNE SIBIICHUI
uHTephepeHn 1 TudpaKun
MeXaHU4ecKUX BOJH. [IpencraBnenue
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o0nacTeil NpUMEHEHUs yAbTpa3ByKa U
MEPCIIEKTUBBI €T0 UCIIOJIB30BAHUS B
pa3IUYHBIX 00JIACTAX HAYKU, TEXHUKH, B
MeaunuHe. V310)KeHne CyTH YKOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C BO3JIEHCTBUEM
3BYKOBBIX BOJIH HA OPT'aHHM3M YEJIOBEKa.

BHGKTDOMaFHI/ITHLIC KoJIcOaHMS. CBO60,Z[HBI€ SJICKTPOMArHUTHBIC KoJiIeOaHMsI. HpeBpaLueHHe OHCPIrun B

KoJIe0aTeIbHOM KOHTYPC. 3aTyxanm1/Ie

ANIEKTPOMAarHuTHele KoseOaHus. ['eHepaTop He3aTyXaloluX 3JIEKTPOMArHUTHBIX KoyieOaHuil. BbIHYX/IE€HHbIE 3JIEKTpUUECKHUE KoJIeOaHMsl.

IlepemenHbIil TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE U MHIYKTMBHOE CONPOTHUBIIEHUS MEPEMEHHOr0 TOKa. 3akoH OMa s 3JIEKTpUYEeCKOH
Lenu nepeMeHHoro Toka. Pabora M MOIIHOCTH MEpPEeMEHHOro Toka. ['eHeparopsl Toka. Tpancdopmatopsl. Toku Bbicokoi uacToThl. [lomyuenwme,
neperaya U paclpeleleHUe DJIEKTPOIHEPTUH.
DJIeKTPOMArHUTHBIC BOJHBI. DJIEKTPOMArHUTHOE TOJIE€ KaK OCOOBIM BHJ MaTepuu. DJIEKTpOMarHuTHbIC BoJHBI. Bubpartop I'epria. OTKpBITHII

KosiebatenbHbIi KOHTYp. M3006perenue panuo A.C. [lonoBeiM. Tlonsitue o paaunocss3u. [IpuMeHeHne ekt

OMAarHuTHBIX BOJIH.

Tema 4.2
DJIeKTpo-
MATrHUTHBIE
KOJIe0aHus B
BOJIHBI

CBoOoiHBIE KOTIEOaHUs B KOJIeOATEIIFHOM KOHTYpE.
ITepro CBOOOAHBIX IEKTPUICCKUX KOJCOaHHH.

BreinyxeHnble koiaebanus. [lepeMeHHbBINH AJIEKTPUICCKHUIA TOK.

COHpOTI/IBJ'ICHI/IH B IICTIM MICPCMCHHOT'O TOKA.

Pewenue 3a0au no meme «C60000HbIE U 8bIHYIHCOCHHBLE KONEDAHUAY.

3akoHn Oma JIs 2JEKTPUYECKOM Lienu nepeMeHHoro Toka. Pabora u
MOIIIHOCTh NEPEMEHHOTO TOKA.

Pewienue 3a0au no meme «Paboma u MouwiHOCMb nEPEMEHHO20 MOKa».

["'enepupoBanue sHepruu. TpaHcdopmarop.

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

I/I3.Hy‘-I€HI/Ie QJICKTPOMArHUTHBIX BOJIH. CBolicTBa SJICKTPOMArHUTHBIX
BOJIH.
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Nzo6petenue pangno A.C. [TonmoBsiM.

[ TpuHIUTIBI paTUOCBSI3H.

ITpocTelimuii paguonpueMHUK

TeneBunenue. CoBpeMEHHBIE CPEJICTBA CBS3H.

Pewenue 3a0au no meme «Konebarnus u eonnoiy.

Konmpononas pavoma Nod no meme «Konebanusn u 601Hb1».

CamocTrosiTesibHas padoTa: mpopaboTKa JOMOJTHUTEIILHON JTUTEPATYPHI,
C UCTIOJIB30BaHUEM pEeKOMEHAaIMii ipernoaaBaTens. [logroroska
COOOIIeHNH, KOHCTIEKTA, TTPE3CHTAIHA.

Joxnan «['enepupoBanue u TpaHchopMaIis IEPEMEHHOTO TOKay.

Habmronenue ocuusiorpaMm rapMOHUYECKUX
KoJieOaHui CuiIbl TOKa B 1ienu. M3mepenue
MHJYKTUBHOCTb KaTYIIKU U JIEKTPOEMKOCTH
KOHJIeHcaTopa. MccnenoBanue sSBICHUS
AIEKTPUYECKOTO PE30HAHCa B
nocueaoBaresbHou nenu. [Iposenenue
AHAJIOTHH MEXAY PU3NIECKUMU BEIINYNHAMH,
XapaKTepI/I3yIOII_[I/IMI/I MexaHI/I'-IeCKYIO 158
AIIEKTPOMATHUTHYIO KoJiebaTenbHbIe
cucTteMbl. PacueTr 3HaUCHUN CUJIBI TOKA U
HaHpH)KeHI/ISI Ha 3JICMCHTAxX LCIIn
MepeMEeHHOTO ToKa. VccnenoBanue npuHIMIIA
JIehcTBUS TpaHc(hopMaTopa U reHepaTopa
MepeMEeHHOTo ToKa. Mcronp3oBanue
WuTtepHeTa a5 moucka MHGOpMaIuu o
COBPEMEHHBIX CIIOCO0ax mepenaun
AJIIEKTPOIHEPT U .

Ocyl1iecTBICHUE pauonepeaaun u
paguonpuema. MccnegoBanue CBOMCTB
AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO
MobOupHOTO Tenedona. Pazpurue
[IEHHOCTHOTO OTHOIIEHUS K U3y4aeMbIM Ha
ypokax (Gpu3uku 00bEeKTaM U OCBAMBACMBIM
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[IpakTnueckas pabora «Pabora Toka H pacueT pacxoia MoTpedieHHs
JIEKTPOIHEPT .

WNunuBuayanbHbIi TpoekT: «Buabl TpanchopMaTopoBy.

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

ITpe3entanus «CoBpeMEHHBIE BUIBI CBSI3M».

BUIaM JesitenbHOCTH. OOBsICHEHHE
MPUHIUIINAIBHOTO PA3IUYUSI IPUPOIBI
YIOPYTHUX U 3JIEKTPOMArHUTHBIX BOJIH.
W3noxxeHue CyTH 3KOJOTUYECKUX MPOOIeM,
CBSI3aHHBIX C 3JIEKTPOMArHUTHBIMU
KonebanusMu U BoHaMu. OOBsICHEHUE POITU
AJIEKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX
HCcleoBaHusAX BeeneHHOM.

Pa3nea 5. Ontuka. 14 yacos

IIpupooda ceema. CKOPOCTh PACIpPOCTPAHEHHUs CBETA. 3aKOHBI OTPaXEHUS U mpenomieHus cBeta. llomnoe orpaxkenwe. JIlunszel ['nas kak
ontuyeckas cucrema. Onruyeckue IpuOOpHI.
Bonnosvie ceoticmsea ceema. Inteppepennus cBera. KorepeHTHOCTh CBETOBBIX nydei. MHTepdepeHnrs B TOHKHX IUIeHKax. [lojgocel paBHOM

tonuHbl. Konbiia HetoTona. Mcnmonb3oBanue uHTepdepeHuu B Hayke U TexHuke. Judpakuusa csera. Judpakius Ha IIeiH B MapayjielbHBIX
nyqax. ludpakumnonnas pemerka. [lonsitue o ronorpaduun. [onsipuzanus nonepeunsix BoiH. [onstpuzamnus ceera. [[BoiiHoe TydenpesoMiIeHue.
[Monsipounsl. ucnepcus cBeta. Bunsl ciektpoB. CriekTpbl ucnyckanusi. CieKTpbl HOTJIOMEHUS. YIbTpaduoneToBoe u HHPpaKpacHOE H3ITyYCHHUS.
PentrenoBckue nyun. VX mpupona u CBOICTBA.

Tema 5.1
IIpupoaa csera
M BOJIHOBbIE
CBOMCTBa CBeTA

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

Jlabopamopuaa paboma Ne 8 «H3yuenue uzoopasiceHuii npeomemaos 6
MOHKOU JIUH3E).

JIunzel. @opmyna ToHKOM nH3bL. [lonyuenue uzo0paxxeHus ¢
ITOMOUIBIO JINH3HI.

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

Koumponvnasa paooma Ne 5 «I'eomempuueckas onmuxay.

Cser. DnexTpoMarHuTHbIE BOJIHBL. CKOPOCTH CBETA U METOJIBI €€
WU3MEPEHMUS.

Hucnepcusi ceera.

WNurepdepennus ceeta. KorepentHocts. {udpakmus ceera.

Pewenue 3a0au no meme: «H3zmepenue 0nunvl c6emosoil 60J1HbL).

HOHGPCQHOCTB CBCTOBBIX BOJIH. HOJ'I}IpI/I?»aI_II/I}I CBCTA.

Wznyuenue u cnexrpsl. CrieKTpabHbII aHAIN3.

HNudpakpacnoe, yaprpaduoneToBoe, peHTTeHOBCKOe u3nydeHus. [lkana
AJIEKTPOMATHUTHBIX M3JIy4CHUH.

CamocTrosiTesibHasA padoTa: mpopaboTKa JOMOTHUTEIBHON
JIUTEPATYPBI, C UCTIOJIH30BAHUEM PEKOMEHIAIMI TIPENoIaBaTers.
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[IpumeHeHne Ha MpaKTHUKE 3aKOHOB
OTPa)KEHHUS U MPEIOMJIICHUS CBETA MPHU
peuienuu 3ana4. OnpeneneHue
CIIEKTPAJIbHBIX IPaHUI] YyBCTBUTEIBHOCTH
YEJI0BEUECKOro I11a3a. Y MEHUEe CTPOUTD
n300pakeHusI IPEIMETOB, 1aBaeMble
JTuH3aMu. PacdeT paccTosiHUsA OT JIMH3BI J10
n3o0paxkeHus mpenmera. Pacuer ontuueckoii
CUJIBI IUH3BI. M3Mepenune hoKycHOTo
paccTostHuA JuH3bL. McnibiTanue Moaenen
MHUKPOCKOIIA U TEJIECKOIa

HaGnronenue siBnenust uHTEpepeHnu
AIIEKTPOMArHUTHBIX BoJH. Habmronenue
SIBJICHUS TUPPAKIIAN HIEKTPOMATHUTHBIX
BOJIH. MI3MepeHune JIMHbI CBETOBOM BOJIHBI 1O
pe3ynbTaTam HaOJIIOACHUS SIBJICHUS
untepdepenuu. Habmronenue sneHus
nudpakiuu cBeTa, moJIIpu3aIuy u
nucnepcuu ceera. [louck paznuunii u
CXOJICTBa MEXY TU(PPAKITMOHHBIM U
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[ToaroToBka cooOIieHN, KOHCIIEKTA, MPE3CHTAITHH.

Joxkman «IIBeT u cBeT»

KoHncnekT «XapaKkTepuCcTHKa pa3IMYHbIX BUJAO0B HU3ITYYECHUN»,
«HCTIONIb30BAHMS B TEXHHKE SIBJICHHUM HHTEpPEepeHLInu, Tudpakuuny,
MOJISIPU3AlMU U TUCTIIEPCUU CBETAY.

JUCIIEPCUOHHBIM cniekTpamu. [IpuBenenue
IIPUMEPOB MOSBIEHUS B IPUPOJE U
MCIIOJIb30BaHUS B TEXHUKE SBJICHUI
uHTEeppepeHINH, TU(PaKIIH, TOISIPU3ALUN
U Jaucnepcu ceera. [lepedncinenue MeTonos
MIO3HAHUS, KOTOPBIE HCIIONIB30BaHbI IIPU
M3YYE€HUHU YKa3aHHBIX SIBJICHUM.

Pasnen 6. DiieMeHTHI KBaHTOBOM (pu3zuku. 14 yacos

Keanmosas onmuxa. KBantoBas runotesa [Inanka. @otonsl. BHemnuit porosnekrpudeckuit 3pdpext. Buyrpennunii hpotosdpdext. Tunsl GoTo316MEHTOB.

Qu3zuxa amoma. Pa3BruTre B3III4/10B Ha CTPOCHUE BEIllECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BojopoAa. SaepHas Mmoaens atoMa. OnbIThL .
Pezepdopna. Monens atroma Bonoposa mo H. bopy. KBanToBbIe TeHEpaTOpHI.
DQu3zuxa amomno2o adpa. EcTecTBeHHAs palnOaKTUBHOCT. 3aKOH PaInOaKTUBHOTO pacnana. CrocoObl HAOMIOEHUS ¥ PETHCTPAIIMH 3aPSKEHHBIX YACTHII.

Dddext BaBunoa — YepenkoBa. CtpoeHue aToMHOro sjapa. JledexT maccel, PHEprus CBsI3U M YCTOMYMBOCTH ATOMHBIX sijiep. SnepHbIe peaKIHH.
HckyccTBeHHas paiMOaKTUBHOCTD. [lenenue Tsokenbix anep. Llennas snepHas peakuus. Ynpasisemas LelHas peakuus. Snepusiii peakrop. [lonyuenue
PaAMOaKTHBHBIX U30TONIOB M UX IPUMEHEHUE. bruoaorndyeckoe JeMCTBUE paAMOaKTUBHBIX U3y4eHUI. DJIEMEHTapHbIC YaCTHULIbI

Habnronenue GpoTo3aeKTpuiecKkoro
apdexra. OOBSICHEHNE 3aKOHOB
CroneroBa Ha OCHOBE KBAHTOBBIX

npeacraBieHuid. PacueT makcuManbHOM
KUHETHUYECKOM SHEPTUU 3JIEKTPOHOB MIPHU
dotornexkTpuyeckoM 3 dexTe.

Tema 6.1 TemnoBoe uznyuenue. [loctosunas [Inanka. ®oTorddexr.
KBanTtoBasn YpaBuenue DifHmreliHa U1t poTorddexTa. POTOHBI. 4
ONTHKA Pewenue 3a0au no meme «Ypasnuenue pomosppexman.
Tewma 6.2 Crpoenue atoma. OnbiTel Pezepdopna. TpyaHocTy B 00bSICHEHUH CTPOCHUS
Ma 6.
aToma. 2
Pusuka aroMa
KBanrtoBbie noctynatel bopa. Moaens atoma Bogopoaa no bopy.
8

Tema 6.3
Pduzuka
aTOMHOIO siIpa

Mertoabl perucTpaiuu dIeMEHTapHBIX YacThll. PajinoakTUBHBIE
MpeBpaIIeHUs.

3aKoH paIMOAKTUBHOTO PaCcMa/ia U €ro CTAaTUCTUYECKUN XapaKTep.
Pewenue 3a0au no meme «Paouoaxmuenvie npespawienus. 3aKon
PAOUOAKmMuUEHO20 pacnaoay.

buonorudeckoe l[ef/'ICTBI/IC PAaaANOAaKTUBHBIX U30TOIIOB.

[TpoTOHHO-HEUTPOHHAS MOJIENIb CTPOCHHUS aTOMHOTO sijipa. Jledekr mace u
SHEPIrus CBSA3M HYKJIOHOB B sJIpe.

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

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

Jlenenue u cuHTe3 sAaep. SnepHasi SHEPreTuka.

Pewienue 3a0au no meme « Duzuka amomnoz20 a0pay.

Omnpenenenne pabOTHI BBIX01a
AJIEKTPOHA 1O TpaduKy 3aBUCUMOCTH
MAaKCUMAaJIbHOM KMHETUYECKOU YHEPTUU
(OTORIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThI BEIXOJA SIIEKTPOHA.
OO0bscHEeHNE KOPITYCKYISIPHO-
BOJIHOBOTO JTyaJIu3Ma CBOHCTB ()OTOHOB.
OO0bscHeHne PoIr KBAHTOBOM ONTUKHU B
Pa3BUTHH COBPEMEHHOM (pU3HKH
Hab6mronenue nuHEHYaTHIX CIEKTPOB.
OOBsiICHEHHE TPOUCXOKIACHUS
JUHENYaToro CreKTpa aToMa BOJ0poIa
Y pa3auyus JIMHEHYaThIX CIIEKTPOB
pasnuuHbIX ra3oB. MccienoBanue
JIMHeyaToro crnekrpa. MccnenoBanue
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Konmpononaa paboma Neb no meme «Amomnasn pusuxa u ¢puzuxa
AMOMHO20 A0PA».

CaMmocrosiTeibHasi padoTa: npopaboTKa JOMOJHUTEIBHOMN JINTEpaTyphI, C
HCITOJIb30BAaHNEM PEKOMEHIalU{ MTPENOIaBaTENs.

Koncnekr no teme «IIpaktnueckoe ucrnonb3oBanue Gpotordpdexray,
«bunosornueckoe 1eUCTBUE paINOAKTUBHBIX H3ITYYECHUIN».

Joxunan «Vctopus pa3BuTHs B3IUIAI0B HA CTPOCHUE aTOMay, «Pa3Butue
aTOMHOM dHepreTuky Ha KoabCKOM MoyocTpoBe».

WNunuBuayansHslii npoexT: «rops BacuiseBnu KypuatoB — ¢usuk,
OpraHM3aTOp aTOMHOW HAayKH U TEXHUKNW», «30Tonbl. [lpumenenune
paZMoOaKTUBHBIX N30TONOBY, «KOHCTPYKIMA U BUBI J1a3epoB», «JlazepHble
TEXHOJIOTHH M MX UCIOJIb30BaHue», «Mojaenu aroma. OnsiT Pesepdopnar.

MPUHLINIIA PaOOTHI JTFOMUHECIIEHTHOMN
namnsl. [IpuBenenne npuMepos
HCIIOJIb30BaHNUs J1a3epa B COBPEMEHHOMN
HayKe U TeXHUKe. Mcronb3oBanne
WuTtepHera ais moucka nHGOpMaIum o
NepCIeKTUBaxX MPUMEHEHHUS Ja3epa
Hab6mronenue TpexoB anbga-gacTuil B
kamepe Bunbcona. PeructpupoBanue
SIIEPHBIX U3JIY4EHHUI C ITOMOLIBIO
cyerunka ['eiirepa. Pacuer sHeprun
CBSI3M aTOMHBIX siiep. Boruncnenue
SHEepPIruu, 0CBOOOKIAIOIIEHCS TPH
PaAMOaKTUBHOM pPAaCIaze U IIpU
aepHbIX peakuusax. OnpeneneHue
MPOAYKTOB SJIEPHON PEAKIIUH.
[lonumMaHue NpeuMyILEeCTB U
HEJ0CTAaTKOB UCIOJIb30BaHUS aTOMHOU
SHEPTUU U HOHU3UPYIOLIUX U3IyUYEeHUH B
IIPOMBIIITIEHHOCTH, MEIULIUHE.
N3noxeHune CyTu 3KOJ0THYECKUX
npobieM. [IpoBenenue kinaccupukamm
3JIEMEHTApHBIX YACTHI 110 X
(bu3nYeCKUM XapaKTepUCTUKAM
ITornnmanue HCHHOCTeﬁ HAY4YHOI'O ITO3HAHU
MHpa HE BOO6III€ JJIA 9€JI0OBEYECCTBA B
IEJIOM, a JJISl KaXKIOTO 00y4aromerocs
JIMYHO, LICHHOCTEH OBJIaJACHHUS METOIOM
HaY4YHOT'O MO3HaHUA IJId JOCTUKCHUA
ycrexa B II000M BHJIE IPAaKTUUECKON
JCATCIBPHOCTH

Bcero: 180 u +90 u c.p.
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3. YCJIOBUSA PEAJIN3AIIMA YYEBHOM JUCITATLIIMHBI

3.1. Tpe6oBanusi K MUHUMAJbHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecnedeHUI0
Peanuzanus yueOHOW AMCUUIUIMHBI TpeOyeT Hanu4yus yueOHOro kabuneta (U3MKU U 1aOOpPaTOpUU
«Dusukan.

Obopydosanue yuedbHo20 Kabunema:

MI0CaI0YHBIC MeCTa 00yJarOIINXCS;
pabodee MeCTO MpernoIaBaTeis;
pabouasi MesIoBas J0CKa;

HarJsiiHble  1TocoOust (y4eOHMKH, OINOPHBIE KOHCHEKTHI-TUIAKATHI, CTEH]IbI, KapTOUKH,
pa3naTovYHbIN MaTepua, KOMIUIEKTHI JJa00paTOPHBIX padoT).

TexHnuueckue cpeacTBa 00ydIeHus:
— IIK,

BHACOIIPOCKTOP,

— MPOEKIUOHHBIN YKPaH.

Jlabopamopnoe obopydosarue yuebHo2o kabunema:

— VYyeOublil HA0Op TUPh

— JlunamomeTtp bakymmHckoro

— MwurammnepMeTp 1a00paTOpHBIA

— Tpancdopmarop yHUBEpCaTbHBII

— HcTounuk nutaHus 1t GPOHTAIBHBIX padoT
— IlITaTuB U30IUPYHOIIUI

— DIEKTPOMarHuT pa30opHBIN C IETaIIMU

— IIpubop Jlenua

— Karymka apoccenbHas

— Habop monynmpoBOIHUKOB

— Marsut nosnocoBoi 1a00paTOPHBIN

— Marnut U naGopaTopHbIii

— JlaGopatopHslit HAOOp reomMeTprUecKas ONTHKA
— IIpubop 11 u3MepeHust JJIMHBI CBETOBOI BOJHBI
— TlopTtpeTs! pu3nkoB

3.2. UndopmanuonHoe odecnevyenne odyuenusi. Ilepeuennb ydyeOHbIX u3nanuii, UHTepHer-
pecypcoB, 10NOJTHUTEIbHOM JINTEPaTyPbl

1.

2.
3.

4.

OcHoéHble UCHOUHUKU:

B.®. JImutrpueBa ®usuka ans npodeccuil U CrenuaIbHOCTENH TEXHUYECKOTO MPOQUIs.
YueOHMK i1 00pa3oBaTeNbHBIX YUPEKACHUH HAYaJbHOIO MPOPECCHOHATBLHOTO
obOpazoBanus.- M.: Uznarenbckuii neHTp «Akagemusi», 2012.

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

4. Msaxumes, b,b. byxosunes, H.H. Cotckuii ®usuka. YueOnuk mis 10 kimacca
o0mieoOpa3oBaTeNnbHbIX yupexxaeHuid. — Mocksa, [Ipocerienue 2008.

I''A. Msakumes, b,b. byxosues, B.M. Yapyrun ®usuka. YueOnuk ana 11 kiacca
o0mieoOpa3oBaTeNbHBIX yupexxaeHuid. — Mocksa, [Ipocerenue 2009.

5. T.W. Tpodpumona duzuka s npopeccuil U crenuaibHOCTEH TEXHUIECKOT0 U €CTECTBEHHO-

HaygHoro nmnpodwunei. CnpaBoynHuk. VYueOHOoe mocoOue i 00pa3oBaTeIbHBIX
YVUpEeXKIEHUN HavalbHOTO M MpodecCHoHambHOro obpasoBanms. - M.: V3marenbckuit
HEeHTp «Akagemusi», 2012.



JlonoanumenvHole UCMOYHUKU:
1. C.B. I'pomoB ®usuka: Mexanuka. Teopusi OTHOCUTEIBHOCTH. DJIEKTPOAUHAMUKA: Y YeOHHUK
st 10 k1. o061ieo0pazoBaTenbHbIX yupexaenuid. — M., 2001.

2. C.B. I'pomoB @uzmka: Onrtuka. TemoBeie siBneHus. CTpOCHHME M CBOMCTBA BEIIECTBA!
YueOnuk mist 11 k1. obieo0pazoBarenbHbIX yapexaenuid. — M., 2001.

3. B.®. JImutpuena 3agauu no pusuke: yued. mocodbue. — M., 2003.

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

5. A.M. PeivkeBuu COopHuK 3ama4 1o ¢usuke aisg 10-11 xkmaccos. — 2000.

6. B.A. KacesaHoB ®@u3uka. 10 xi1.: YueOHHK 17151 00111€00pa30BaTeIbHBIX YUeOHBIX 3aBEICHUM.
— M., 2005.

7. B.A. KacesHoB ®@u3uka. 11 xi.: YueOHHK 17151 00111e00pa30BaTeIbHBIX YUeOHBIX 3aBEICHUM.
— M., 2003.

8. ILU. Camoiinenko, A.B. Ceprees COOpHUK 33724 U BOMIPOCHI 0 Gu3HKe: yued. mocodue. —
M., 2003.

9. ILU. Camoiinenko, A.B. CepreeB @u3uka (111 HETEXHUYECKUX CTICIIUATBHOCTEN): yIeOHUK.
— M., 2003.

Hudghposwvie oopazosamenvhvie pecypcot (OudIUOMEKA INEKMPOHHBIX HALTIAOHBIX NOCOOUIL):

— VYpoku ¢wmsuku (8ximace, 10xmacc, 1lkmacc)- tpu gucka CD-ROM for Windoms;
BUpTyasbHas mkona «Kupwin u Medonuii». Pazpaboransl B cOoTBeTCTBHM ¢ ['0CyaapCTBEHHBIM
cTa”aapToM oOpa3oBaHus PO;

—JlaGoparopHblii MpakTHKyM HOBoro mokojeHus. [Ipeamer «®dwusuka». COOTBETCTBYET
lNocynmapcTBeHHOMY cTaHAapTy 00pazoBanus PD;

—TeopeTndeckuii MmaTepual U MoAroroBka K EI'9;

— «UcTtopus uzobperenuii» (bosbias nerckast SHIIUKIONEINS ),

— «ActpoHomus» (bonbinas geTckasi SHUUKIONEUs );

— «Taiinbl u 3aragkn» (bonblas geTckas SHUMKIIONENNS);

—«HJIO» (Bonpmmas neTckast SHITUKIOCINS).

Humepuem-pecypcbt.
WnTepuer-pecypesl (festival.1september.ru).
[Ipe3eHTanu ypokoB — MEXaHHKa, MOJIEKYIsipHas PU3MKA U TEPMOAMHAMHUKA.
www.alleng.ru/edu/phys.htm (O0Gpa3oBartenbhbie pecypcsl IHTepHEeTa — DUsuka).
www. school-collection. edu. ru (Exunas komnekuus 1udpoBbIX 00pa30BaTEIbLHBIX
pecypcoB).
https/fiz.1september.ru (yuebHO-MeTOqMUECKas Ta3eTa «DU3HKaY).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsi o ¢puszmuke).
www.nuclphys.sinp.msu.ru (SInepHas ¢usuka B Uutepuere).
www. college. ru/fizika (IToagroroBka x EI'9).
www.kvant.mccme.ru  (HQyYHO-TIOMYJSIPHBIA  (DU3MKO-MAaTEMaTUYECKUH  KypHAI
«KBaHT»).
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHHUA YYESFHOU JUCHUINJIAHBI

KOHTpOJIB n  OICHKa
npenoaaBaTejiceM B IIPOLECCE

pe3ynbTaTOB  OCBOCHHUS Y4eOHON JHMCHUIUIMHBI  OCYILECTBISETCS
MPOBEICHUS TMPAKTHUECKUX 3aHATHA U Ja0OpaTOpHBIX PadoT,

TECTUPOBAHUS, a TakKe BBIMOJIHEHUS OOYYAOIIMMUCA WHANBUAYAIbHBIX 3aJaHUN, TPOCKTOB,
HUCCIIEIOBAHUMN.
Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJIS U
(ocBOEHHBbIE YMEHUs1, YCBOEHHbIE 3HAHMS) OII€eHKH Pe3yJIbTATOB 00y4YeHH sl
B pe3ynbpraTe u3yueHus: yueOHON AUCIUITITMHBI | T
. HTCpIIpCTAllA C3YyJIbTAaTOB
«d)mmca» 06yanOHIH€C$I TOJI’KHBI 1OCTHUYb p_, p 1 p y
HAOMIONEHUN  3a  JEITEIbHOCTBIO

CICAYIOIUX PE3YyJIbTAaTOB!:

JIMIYHOCTHBIX:

YYBCTBO TOPAOCTH U YBaXCHHsI K HUCTOPHUM U
JOCTHKEHUSIM OTEYECTBEHHON (pU3Mueckoil Haykuy;
busnuecku IrpaMOTHOE MIOBEJICHUE B
npoecCHOHAIBHOM ~ AESITeNbHOCTH M OBITY IpH
oOpalleHny ¢ pudopamMu U yCTpoicTBaMu;

—— TOTOBHOCTb K MPOJOJDKEHHIO O0pa3oBaHUS U
IIOBBIICHUS KBaJTU(UKALIH B n30paHHON
MpoeCCHOHANBHOW JEATETLHOCTH M OOBEKTHBHOE
0CO3HAHHE POJIH (PUBNIECKUX KOMIIETEHLUH B 3TOM;
—— YMEHHE HMCHOJIb30BaTh JOCTH)KEHHSI COBPEMEHHOMN
¢u3nueckoil Hayku M (PU3MUECKUX TEXHOJOTHH I

MOBBIIIEHUSI ~ COOCTBEHHOI'O  HMHTEJUIEKTYaJbHOTO
pa3BuTHs B BbIOpaHHOM  mIpodeccHoHaIbHON
NeSTeIbHOCTH;

—— YMEHHE CaMOCTOSTEIhHO J00BIBAaTH HOBBIC IS
cebs1 (u3uyeckne 3HAHUA, HWCIOIB3YS JUISI 3TOTO
JOCTYITHBIE ICTOYHUKH HH(DOpMATIHH;

yMEHUE BBICTPAWBaTh KOHCTPYKTHUBHBIE
B3aMIMOOTHOIIICHHUSI B KOMaHJE MO PEIICHUI0 OOIIMX
3aja4;

YMEHUE YOPaBIATH CBOEH IO3HABATEIIBHOMU
NeATEeIIbHOCTBI0, TIPOBOAUTH CaMOOIICHKY YpPOBHS
COOCTBEHHOTO MHTEIUICKTYaIBHOTO Pa3BUTHS;
MeTanpeaIMeTHbIX:

HCIIOIb30BaHUC Pa3IUYHBIX BHJIOB
MO3HABATCIIBHOW  JEATEIBHOCTH  JUJII  PCIICHUS
dbuznyecKknx 3aiay, MPUMEHEHHE OCHOBHBIX METOOB
Mo3HaHMs  (HAONIOJCHUS, OIHMCAHMS, HW3MEPCHHUS,
OKCIEPUMEHTA) MJII M3YYEHUs] Pa3IUYHBIX CTOPOH
OKpYKalollei 1eHCTBUTEIBHOCTH;

WCIIOJIb30BAHUE OCHOBHBIX HMHTEIIEKTYaIbHBIX
OTIepalyii: TOCTAaHOBKM 3aja4yd, (HopMyIupoBaHUS
TUTIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHMsI, 0000IICHUS,
CHCTEMaTH3allMH, BBISBJICHUS MIPUYHHHO-
CIIEICTBEHHEIX CBsI3CH, IOMCKa aHaJIOTOB,
dbopMynupoBaHUs BBIBOJOB ISl M3YUYEHHUS PA3IUYHBIX

00y4aromerocsi B MpoLecce OCBOCHUS
00pa3oBaTeNbHON MPOTrPaMMBbI.

2. CraproBas JTUarHOCTHKA
MOJATOTOBKH 00ydJaronmxcst o
HIKOJIBHOMY Kypcy buzuku;

BBIABJICHUC MOTHUBALlUM K HU3YYCHHIO
HOBOI'O MaTcpuaja.

3. Texymuit KOHTpOJIb B hopMe:

- 3aIIUTHI IPAKTUYECKUX 3aHATUM;

- KOHTpPOJIBHBIX paboT Mo TeMaM
pa3zenoB JUCLUILINHBL,

- TECTUPOBAHU;
- ToMatHen padoThl;

- oTuéra o IIPOJIETIAaHHOMN
BHEAYIUTOPHOM CaMOCTOSITENIbHOMN
pabote COIJIACHO MHCTPYKLIUU
(npencraBieHue nocoowus,
IIPE3EHTALMH /Oyknera,

HH()OPMAITMOHHOE COOOIIICHHE).

4. UroroBas arrectauus B Qopme

OK3aMCHa.
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CTOPOH (PU3UYECKUX OOBEKTOB,

ABJIGHUH M TIIPOLIECCOB, C KOTOPBIMH BO3HHUKAET
HEOOXOJIMMOCTh CTAJIKUBAaThCsl B MPOQECCHOHATBHON
cdepe;

—— YMEHHE TeHepupoBaTb HUJEU U ONPEIENATh
CpeacTBa, HEOOXOUMBIE JIUISI UX peaTu3aliu;

—— YMEHHUE HUCIOJIb30BaTh Pa3JIUYHbIe UCTOUHUKH IS
noJy4yeHus: pusnueckoil MH(OpMaIuy, OLEHUBATh ee
JIOCTOBEPHOCT;

—— yMEHHE aHaJU3UpPOBaTb M  MPEACTABIATH
MH(QOPMALIMIO B PA3JIMYHBIX BUJAX;

—— YMEHHE MYyOJMYHO MPEACTaBIATh pPE3YJIbTaThl
COOCTBEHHOTO MCCJIEZIOBAHUS, BECTH JUCKYCCHH,
JOCTYIIHO W TapMOHUYHO COYeTas COJEp)KaHue u
dbopMbI TIpeACTaBIIEMO HHPOPMATTIH;

npeAMeTHBIX:

—— c(hOpPMHUPOBAHHOCTb MPEACTaBICHUH O PO H
MecTe (U3MKM B COBPEMEHHOW HAyYHOM KapTUHE
MUDA; IIOHUMaHHE ¢buznueckoi CYIIIHOCTH
HaOJto1aeMbIX Bo BeeneHHol siBiaeHUM, ponn (GU3NKU
B (GOpPMHpPOBAHMU Kpyrozopa M (hyHKIHMOHAIBHOM
IPaMOTHOCTH 4YEJIOBEKa ISl PELIEHUS MPAKTHYECKHUX
3ajau;

—— BJAJIEHUE OCHOBOIIOJATAIONIMMHU (PU3HUYECKUMHU
HNOHATUSAMH,  3aKOHOMEpPHOCTSIMHM,  3aKOHaMH |
TEOpUSIMHU; YBEPEHHOE HCHOJIb30BaHUE (PU3NUECKON
TEPMUHOJIOTMH U CUMBOJIUKH;

—— BIAQJCHUE OCHOBHBIMM METOJIAMH HAYy4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIMHU B (pU3HUKE: HAOIIOJCHUEM,
ONMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM,;

—— yMeHus 00pabaThlBaTh pE3yJabTaThl HW3MEPEHUH,
OOHapyXHBaThb 3aBUCUMOCTb MEXAY (PU3NUECKUMU
BEJIMYMHAMU, OOBSICHATH MOJYYEHHBIE PE3yIbTaThl U
JIeJ1aTh BBIBOJIBI;

—— c(hOopMUPOBAaHHOCTh YMEHUs pelaTh (pu3nueckue
3a/1a4u;

——  c(OopMHPOBAaHHOCTH  YMEHHUS  IPUMEHSAThH
MOJIyYEeHHbIE 3HAHUS Uil OOBSCHEHUS YCIOBUMI
npoTekaHus (U3NYECKUX SBICHMH B  MpUPOJE,
npodeccuoHanpbHOM  chepe ®W ST  NPUHATHA
[IPAKTUYECKUX PEIICHUH B IIOBCEAHEBHOM KU3HU;

—— c(hopMUpOBaHHOCTh COOCTBEHHOM IO3HUIIMH TIO
OTHOIIEHHUIO K ¢busnueckoi uHpOpMaLnH,
H0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.
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