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1 MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIATLTAHBI
1.1 Ob6aacTh NpUMEHEHHsI POTrPaMMBbI

[Tporpamma yaeonoi auctuminabl O/I1.02 «Dusnka» HaXOAUTCS B COCTaBE
00111e00pa30BaTENBbHBIX YI€OHBIX TUCIUIUIMH TPOPHIBHBIX, (POPMUPYEM U3 0053aTEIBHBIX
npeameTHbix obsacteit @I'OC cpennero obiero odpazoBanus, 4 crienuainbHocTeld CI10
texHndyeckoro npoduis. CocraBnena s cnenuanbHocT 15.02.12MoHTak , TeXHHYeCKoe
00cJy:KMBaHHE M PEMOHT NMPOMBIIIJIEHHOTO o0opynoBanus (mo orpacisim) YI'C 15.00.00
MamuHOCTpOoeHre Ha OCHOBE IPUMEPHOI MporpaMmbl 1o ¢usuke, ¢ yaeroM [IpumepHnoii
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0Iero oopa3oBanus, 0J0OPEHHON peleHuEM
benepanbHOro ya4eOHO-METOAMUECKOro 00beIMHEHHUS 110 001IeMy 00pa30BaHuI0 (MPOTOKOJ OT 28
utons 2016 r. Ne 2/16-3)

1.2 Mecto y4eOHON AWCUMILUIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccnoHaIbHOM
o0pa3oBartesbHoii mporpammbl: jguctuiuimHa OJ[[1.02 «®U3MKA» OoTHOCHUTCS K IUCHUTIIMHAM
0011e00pa30BaTeIHLHOrO UKIIA

1.3 eau u 3apaum y4eOHOH AUCHUILUIMHBI — TPeOOBaHMS K pe3yJIbTaTaM OCBOCHHS
Y4eOHOM QMCUMILINHBI:

Copepxanue nporpamMmmbl «Pu3KKay HAIPaBIECHO HA JOCTUKEHHUE CIEAYIOUINX LeJIeil:

* nosiyueHue (pyHIaMEHTAIbHBIX 3HAHUH O (PU3MUYECKMX 3aKOHAX; MCTOPUU DPA3BUTHUSA
COBPEMEHHBIX TPEJICTABICHUI O MPHPOJE, BBIIAIOUIMXCS OTKPBHITHSIX B HayKe - (U3UKA; POJH
¢u3nyeckoil Hayku B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpa;
METOJIaX Hay4YHOI'O IO3HAHMS;

* OBJIAJICHHE YMEHUSIMH JIOTHUECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb (PU3UUECKUX
3HaHUM B MPAKTUYECKON JEATEIBbHOCTH JIOJAEH, PA3BUTHM COBPEMEHHBIX TEXHOJIOTHH; IPOBOAMTH
HaOJI0CHUS 3a MPOLECCAMU, MPOUCXOAALIMMH B MPHUPOJE C LENbI0 UX OMHUCAHUS U BBISBICHUS
W3MEHEHUI; HaXOUTh U aHAIM3UPOBATh HHPOPMAIINIO O (PU3NUYECKUX 3aKOHAX;

* pa3BUTHE I[IO3HABaTEJIbHBIX HHTEPECOB, HWHTEIUIEKTYalIbHBIX M  TBOPYECKHX
CrocOOHOCTEM oOyuaromuxcsi B Ipolecce H3y4YeHHs] (PU3MUECKUX SBJICHUN; BBIJAIOLIUXCS
JOCTHKEHUM (U3UKHU; CIOXXHBIX W MPOTHBOPEUYMBBIX IyTeH pa3BUTUS COBPEMEHHBIX Hay4HBIX
B3TJISA0B, MJEH, TEOpUH, KOHLEMIUH, TMIIOTe3 B XOoJ€ paboThl C pa3IMYHBIMM HCTOYHHKAMU
uH(pOpMaINH;

* BOCHHUTAHHE YOEXKJIEHHOCTH B HEOOXOJMMOCTH MO3HAHUS MPHUPOJbI, HEOOXOIUMOCTHU
palMOHAIBHOTO TPUPOJIONONB30BaHUs, OEpEeKHOTO OTHOIIEHHS K MPHUPOJHBIM pecypcaM H
OKpY>Karollen cpenie, COOCTBEHHOMY 3/I0POBBIO; YBaXXEHHSI K MHEHUIO OMIMOHEHTA MpU 00CYKIeHUU
¢buznveckux npooiem;

* HCIIOJIb30BaHHE MPUOOPETEHHBIX (U3MUECKUX 3HAHUH M YMEHUH B IMOBCEIHEBHOMU
KHU3HU JJIS OLICHKHM IIOCJIEICTBUH CBOEH AEATeNbHOCTH (M NeATeNBbHOCTU JIPYTUX JIOJEH) MO
OTHOIIECHHUIO K OKpY>KalollIell cpesie, 3I0pOBbI0 JPYTUX JII0Ie U COOCTBEHHOMY 3/10POBbIO;

OcBoeHue cojfepkanusi ydeOHOW IUCHHMIUIMHBI «Du3uKa» 00eCTeunBaeT JOCTHKCHHE
CTYJIEHTaMHU CIEAYIOIIHNX Pe3ybTaTOB!

* TUYHOCMHDBIX

— cOpMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXEHHS K HMCTOPUU U JOCTHKCHHSIM
OTEUECTBEHHOU (PU3MYECKOW HAyKH; MPEJACTABJICHHS O IEJIOCTHON €CTECTBEHHO-HAYYHOW KapTHUHE
MHUpA;

— NOHMMAaHUE B3aMMOCBS3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, MX BIIMSHHUS Ha
OKPYXAIOIIYIO Cpeay, PKOHOMHYECKYIO, TEXHOJOTHUYECKYIO, COIMAIBHYI0 U JTHYECKYI0 CQepbl
NEeSATEIbHOCTH YEJIOBEKA;
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— CHOCOOHOCTbH HCIIOJI30BAaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE
MHUpa B 00pazoBaTeIbHON U MPO(ECCHOHATBHON NEeSTEIHbHOCTH; BO3MOKHOCTH MH()OPMAIIHOHHON
cpensl Ui o0ecreyeH sl MPOTYKTUBHOTO caMOOOpa30BaHus;

— BJIaJIHUE KYJIbTYpOH MBIIUICHHUS, CIIOCOOHOCTh K 0000IICHNIO, aHATTN3Y, BOCIIPHATHIO
nH(popManuy B 001aCTH €CTECTBEHHBIX HAyK, IOCTAHOBKE LIEJH U BBHIOOPY MyTell ee JOCTHXKEHUS B
npodeccuoHaIbHOH cdepe;

— CIOCOOHOCTH PYKOBOJICTBOBATHCSA B CBOEH J1€ATEIHHOCTH COBPEMEHHBIMU MPUHIUTIAMU
TOJIEPAaHTHOCTH, JUAJIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHIO C KOJUIETaMHU, paboTe
B KOJIJIEKTHBE;

— TOTOBHOCTb HCIOJb30BaTh OCHOBHBIE METOABI 3aLUTHl OT BO3MOXKHBIX IOCIIEICTBUI
aBapui, KaracTpod, CTUXUWHBIX OCJICTBUIA;

— obOnamaHue HaBbIKAMH 0€30MacHOW PabOTHI BO BpPEMS IMPOEKTHO-HCCIEI0BATEIbCKON U
AKCIIEPUMEHTAILHON e TeNbHOCTH, IIPU UCIIOJIB30BAHUU JIA0OPATOPHOTO 000PYAOBAHNUS;

— CIIOCOOHOCTH HCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHYECKOU
NEeSATEIbHOCTH U MIOBCETHEBHOW KU3HH ;

— FOTOBHOCTb K OKa3aHUIO MEPBO1

* MemanpeomMemHulx:

— OCO3HaHHWE COIMAJIBHON 3HAUYMMOCTH CBOEH mNpodeccuu/crenuanbHOCTH, 00IaiaHme
MOTHBAIIMEH K OCYHIECTBICHUIO MPO(eCcCHOHAIBHON 1eTeTbHOCTH;

— MOBBIIICHUE UHTEIICKTYAIBHOTO YPOBHS B IpoOIlecce U3ydeHUs (PU3MUECKUX SIBICHUM;
BBIIAIOIINXCS JOCTHKCHUN (PU3UKH, BONICAIIMX B OOIICUYETIOBEUECKYIO KYIbTYPY; CIOXKHBIX U
IIPOTUBOPEUYMUBBIX IIyTEW Pa3BUTHUS COBPEMEHHBIX HAy4YHBIX B3IUIAJIOB, MJEH, TEOPUH, KOHLEIILINH,
runore3 (O CYIIHOCTH U TPOUCXOKICHHH KU3HHU, YeNOBEKa) B XOAe pPalbOThl C pazIUYHBIMU
MCTOYHUKAMU MHPOPMALINH;

— CIIOCOOHOCTb OPraHU30BBIBATh COTPYAHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHCIE C
HCIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH;

— CHOCOOHOCTh MOHUMAThH MPUHIMITEI YCTOMYMBOCTH U MPOAYKTUBHOCTH MPUPOBI, IyTH
€€ HM3MEHEHUS, CIHOCOOHOCTh K CHCTEMHOMY aHalIM3y TIJIO0AJbHBIX 3KOJOTMYECKHX IpoOseM,
BOIIPOCOB COCTOSIHMSI OKPYXKAIOIIEH Cpelbl M pPaldOHAIBHOTO HCIOJIb30BaHUS IPHUPOIHBIX
pecypcos;

—— yMeHHe OOOCHOBBIBaTH MECTO U poOJb (U3MYECKMX 3HAHUH B MPAKTUYECKOI
NEeSITeIbHOCTH JIFOJEH, Pa3sBUTUU COBPEMEHHBIX TEXHOJIOTHH; ONpeAensiTh OOBEKThl B HMPHUPOJIE;
NPOBOJIUTh HAOMIOACHUS C LEJNbI0 UX ONHUCAHWS U BBIABICHHUS HW3MEHEHHUH; HAXOIUTh U
aHaJIM3UPOBATh UH(POPMALIHIO;

— CIIOCOOHOCTb TMPHUMEHATh (U3MYECKHE 3HAHUS A aHalu3a NPUKIAIHBIX HpobieM
XO3SMCTBEHHOM ASSITEIHFHOCTH,

— CHocoOHOCTP K CaMOCTOSITEIbHOMY TIPOBEJCHHMIO HCCIIEOBAaHUI, MOCTAaHOBKE
(U3MYECKOTO HKCIEPUMEHTAa, HCIOJIb30BaHUI0 HH(DOPMAILIMOHHBIX TEXHOJIOTMHA JUIsl pELIeHUs
HAYYHBIX U MPO(ecCHOHANBHBIX 33/1a4;

— CITIOCOOHOCTH K OIIEHKE 3TUYECKUX aCIIEKTOB HEKOTOPBIX UCCIIEeI0BAaHUM |

* npeOMemHbIX:

- c(hOpMUPOBAHHOCTh COOCTBEHHOW TO3HWIIMM 110 OTHOIIEHHUI0O K (U3HUECKOU
uHpopMalnu.

— c¢(OpMUPOBAHHOCTH MPEACTABICHUI O POJU U MecTe (PU3UKU B COBPEMEHHON HaydHOM
KapTHHE MHpa; MOHUMaHue poiu (u3uku B (GOPMUPOBAHUHM Kpyrosopa MU (HYHKIIMOHAIBHOU
IPaMOTHOCTH JIJISl peLIeHHs] TPAaKTUYECKUX 3a]1ay;

— BJAJEHUE OCHOBOIOJIATAlOIIMMHM IOHSATHSMM M TPEACTABICHUSMU O MPHUPOE,;
YBEpPEHHOE MOJIb30BaHue (PU3HUUECKON TEPMUHOJIOTHEH U CUMBOJIMKOM;

— BJAJEHUE OCHOBHBIMM METOJAaMH HAy4yHOrO IIO3HAHMs, MCIOJIb3YEMbIMU IIPU
(bu3MYECKUX HCCIIEeIOBAaHUAX: ONMMCAHNUEM, U3MEPEHUEM, TPOBEICHINEM Ha0JI0IEHUH; BIIBICHUE U
OLIEHKA U3MEHEHUI B IPUPO/IE;
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— c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH PE3YNbTaThl (PU3MUECKUX DSKCIEPUMEHTOB,
pemiars (prU3NYeCcKue 3a/1aum;
—  chOpPMHPOBAHHOCTh COOCTBEHHOW TMO3MIMU TI0 OTHOIICHHIO K (PU3UIECKOM

uHpOpMaLnu.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM AEATEJILHOCTH CTYJEHTOB

Conepxanue
oOyueHus

XapakTepuCTUKA OCHOBHBIX BUJIOB JICSATEIILHOCTH CTYJICHTOB (Ha YPOBHE
y4eOHBIX JICHCTBUN)

Bsenenue

YMeHUs TOCTaHOBKH IIeJIeH IeITeIbHOCTH, TNIAHUPOBAHUS COOCTBEHHOM
NEeATEIbHOCTH JIs1 JOCTUKEHHUS IOCTABJICHHBIX LIeJIeH, TPEABUACHUS
BO3MOJKHBIX P€3YyJIbTaTOB 3TUX JEHCTBUN, OPraHU3ALMKN CAMOKOHTPOJIS U
OLICHKH IOJIYYEHHBIX PE3YJIbTATOB.

Pa3BuTHe criocoOOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH, JTOTMUYECKU
00OCHOBBIBATh CBOIO TOUKY 3pEHUSI, BOCIPUHUMATh U aHATM3UPOBATH
MHEHHS COOECETHIKOB, IPU3HABAS TIPABO JPYroro 4eJoBeKa Ha HHOE
MHEHHE.

[IpousBenenue naMepeHust PU3NYECKUX BETUUMH U OLIEHKA [PaHULIbI
MOTPEIIHOCTEN U3MEPEHUH.

[IpencraBnenue rpaHuLbl HOTPEMIHOCTEN U3MEPEHMI ITPU TOCTPOECHUN
rpaduKoB.

YMeHue BbICKa3bIBATh TMIIOTE3bI 17151 OOBSICHEHUS HA0JII0/1a€MbIX SIBJICHUM.
YMeHue npeiaratb MOAEINU SABJICHU.

VYkazaHue rpaHull IPUMEHUMOCTH (pU3MUecKux 3aKkoHOB. 3noxeHue
OCHOBHBIX MOJIOKEHUI COBPEMEHHON HAyYHOW KapTUHBI MUPA.
[IpuBeneHre TPUMEPOB BIUSHUS OTKPBITHI B (JH3UKE HA TPOTPECC B
TEXHUKE U TEXHOJIOTMU MPOU3BOJICTBA.

Wcnons3oBanue MuTepHeTa nms novcka nHopmanuu

1. MEXAHUKA

Kunemaruka

[IpencraBieHne MEXaHMYECKOTO IBUKEHHUS TEJla YPABHEHUSMU 3aBUCUMOCTH
KOOPAMHAT U MPOEKLUUEN CKOPOCTH OT BPEMEHH.

[IpencraBieHne MEXaHMYECKOTO IBMXKCHUS Tejia rpaukaMu 3aBUCUMOCTH
KOOPAMHAT U MPOEKIHEN CKOPOCTH OT BPEMEHU.

Omnpenenennue KOOPAUHAT MPONASCHHOTO IMMYTH, CKOPOCTH U YCKOPEHHUS Tela
1o rpaduKamM 3aBUCUMOCTH KOOPIUHAT U MPOEKIIU CKOPOCTH OT BPEMEHHU.
Onpenenenne KOOpAUHAT MPOUJIEHHOTO MTyTH, CKOPOCTH U YCKOPEHHS Tena
10 YPABHEHMAM 3aBUCUMOCTH KOOPJAMHAT U MPOEKUUA CKOPOCTH OT
BPEMEHU.

[IpoBenenune CpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO U PABHOIIEPEMEHHOIO
TIBMOKEHUH.

Yka3zaHue ncnob30BaHus OCTYNATENBHOIO U BPAILATEIILHOTO JBUKEHUN B
TEeXHUKE.

[TproGperenue omnbITa paboThI B TPYIIE C BHIMOIHEHHEM Pa3IHYHbIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKITHH IS
AKCIEPUMEHTAIBHOTO ONPEAETICHNUS KUHEMATUYECKUX BEJIUYNH.

3aKOHBI MEXaHUKU
HrroTtona

[IpencraBnenue nHGopmanuu 0 BUAAX JABHKEHUS B BUAE TaOIUIIBI
OOBsicHEeHHE IEMOHCTPAIIMOHHBIX 3KCTIEPUMEHTOB, MTOATBEPKAAIONINX 3aKOH
HMHEPLNN

M3mMepenne macchl Tena




W3mepenne cuibl B3aMMOAECHCTBUS TEN

Briuncnenue 3Ha4eHus1 CUII 110 U3BECTHBIM 3HAUYEHUSIM Macc
B3aMMOJCHCTBYIOIIMX TEJI U UX YCKOPEHUH

Briunucinenne 3HayeHWs] YCKOPEHUH Tel O  M3BECTHBIM  3HAYEHUSIM
JIEUCTBYIOIIUX CUJI U MaceC Tel

CpaBHeHMe CUJIbI IEUCTBUS U IPOTUBOIEHCTBYS. [[pruMeHeHne 3aKkoHa
BCEMHUPHOI'O TATOTEHMSI IIPH pacyeTax CUil U yCKOPEHHUH B3aMMOJEHCTBYIOIIUX
Ten

CpaBHeHHe yCKOPEHHUsI CBOOOAHOTO MaieHus Ha TiaHeTaX CONHEYHOM CUCTEMBI
Brienenue B Tekcte yueOHHKA OCHOBHBIX KaT€ropHil HaydHO# HH(pOopManuu

3aKOHbBI COXPAHEHUS
B MEXaHUKE

[IpumeHeHne 3aKOHA COXpPaHEHUSI UMITYJIbCA JJIs1 BBIUUCICHUS] U3MEHEHUM
CKOPOCTEW TeJ IIPH UX B3aUMOJICUCTBUSIX.

W3mepenne paboThl CUIT 1 N3MEHEHHE KHHETHYECKON SHEPTUH Tea.
Boruncnenue paboThl CUIT M U3MEHEHUSI KHHETUYECKOM SHEPruu Tea.
Boruncnenue noTeHIMalbHOM SHEPTUU Tel B TPaBUTALMOHHOM IIOJIE.
Omnpenenenre NOTEHIUATBHON YHEPTUH YIPYTO Ae(POPMUPOBAHHOTO TEJa M0
M3BECTHOH JehopMaIiK U )KECTKOCTH TeJa.

[IpuMeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOM IHEPTUHU IIPU pacueTax
pe3yJIbTaTOB B3aUMO/IEHCTBUMN TEJ IPAaBUTALIMOHHBIMYU CHJIa- MU U CUJIAMU
YOPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.

VYkazanue yueOHbIX AUCHUUIUINH, IPH U3YYSeHHH KOTOPBIX UCTOIB3YIOTCS
3aKOHBI COXPAaHEHUs

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJIMHAMUKU

OCHOBEI
MOJIEKYJIIPHOU
KHHETHYECKOM
teopuu. MneanbHbIit
ras

BrinonHeHne 3KCnepuMeHTOB, CITyKallluX /i1l 000CHOBAaHUS MOJIEKYJISIPHO-
kuHetnyeckoit Teopun (MKT).

Pemenue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOTO YpaBHEHHS MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH Ta30B.

OrmpezienieHne mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSTHUU Ha
OCHOBAHUU YPaBHEHUS COCTOSHUS UJCAbHOIO rasa.

Ornpenenenue mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUU U
HNPOUCXOASIINX TporieccoB o rpadukam 3asucumocth p (T), V (T), p (V).
DkcnepuMeHTaibHOe uccienoBanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B BUjae rpa kOB H30XOPHOT0, H300apHOTO U
M30TEPMHUUYECKOTO MPOIIECCOB.

Brruucnenue cpeiHeil KHHETHYECKOM SHEPTUH TETJIOBOTO JIBUKECHUS
MOJIEKYJT [10 U3BECTHOM TeMIepaType BellecTBa.

Bricka3piBaHue runotes Al 00bsICHEHHUs HAOII0AaeMbIX SIBICHUH. YKa3zaHue
I'PAHMI] IPUMEHHUMOCTH MOJENH «UIeaIbHBINA ra3» u 3akoHoB MKT

OCHOBBI
TepMO)II/IHaMI/IKI/I

N3mepenne konndecTBa TEIUIOTHI B ITpolieccax Temionepenadn. Pacuer
KOJIMYECTBA TEIIOThI, HEOOXOAUMOTO JJIsl OCYIIECTBIECHUS 3aJaHHOTO
mpolecca ¢ Terionepenadeil. Pacuer n3sMeHeHust BHyTpEHHEN SHEPIUH TE,
paboThI U IEPEJaHHOTO KOJIMYECTBA TEIUIOTHI C UCTIOIb30BAaHUEM I1EPBOTO
3aKOHA TEPMOJUHAMUKH.

Pacuet paboThI, COBEpIICHHOM Ta30M, 10 rpaduky 3aBucumocts p (V).
Brruucnienue paboThl raza, COBEpIICHHOM MTPU U3MEHEHUN COCTOSIHUS 110
3amkHyTOMY nukiy. Beraucnenne KII/I mpu coBepiiieHnu razom paboThI B
nporeccax U3MEHEHHsI COCTOSIHUSA M0 3aMKHYTOMY IHKITy. OOBbsCHEHHE
MPUHIIMIIOB AEMCTBUSI TEIUIOBBIX MaliH. JleMOHCTpauus poiau pU3uKy B
CO3/IaHHUHU U COBEPIIECHCTBOBAHUY TEIIOBBIX IBUraTelNEH.

N3noxenune cyT SKOJOTUYECKUX MPo0iieM, 00yCIIOBIIEHHBIX padoTON
TEIJIOBBIX JBUTATENICH U MPEAJIOKEHUE YTU UX PEIICHUS.
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VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHUE BECTU
JUAJIOT, BBICIYIINBATh MHEHUE OIIIOHEHTA, y94aCTBOBATh B JUCKYCCHH,
OTKPBITO BBIPAKATh U OTCTAMBATh CBOXO TOYKY 3PCHUS.

VYkazaHue yueOHbIX JUCLUIUINH, IPH U3YYEHUU KOTOPBIX UCIOJIB3YIOT
y4ueOHbIi MaTepran «OCHOBBI TEPMOJAUHAMKIY

CaoiicTBa napos,
JKUJIKOCTEH,
TBEPABIX TEJ

W3mepenue BIaXHOCTH BO3yXa.

Pacuer xonu4ecTBa TEIUIOTHI, HEOOXOIUMOTO ATl OCYIIECTBIICHHS IIpoliecca
IIEpPEeX0/1a BEUIECTBA U3 OAHOI0 arperaTHOrO COCTOSIHUS B IPYTOE.
OKCIIEpUMEHTAJIbHOE ~ UCCIIEJOBAaHME  TEIUIOBBIX  CBOWCTB  BEILECTBA.
[IpuBeneHne npuMepoB KanWUIAPHBIX SABJICHUN B OBITY, IPUPOJIE, TEXHUKE.
HccenenoBanne MEXaHM4ECKUX CBOMCTB TBEpAbIX Tell. [Ipumenenue
(bu3nYecKuX MOHATUN U 3aKOHOB B yUeOHOM MaTepuaie
Ipo(ecCHOHATBPHOTO XapaKTepa.

Hcnonb3oBanue MHTEpHeTa U1 NOUCKa HHPOPMALIMKU O pa3paboTKax U
MPUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTEPHAIOB

3. OJIEKTPOJMMHAMUKA

DneKTpocTaTuKa

Brrunciaenue cui B3auMOASHCTBUS TOUCUHBIX OJICKTPHUYCCKUX 3aps/10B.
Brruucnenue HaIIPAXKCHHOCTH JJICKTPUYCCKOI'O ITOJIA OAHOI'O U HC- CKOJIBKHUX
TOYCUHBIX SJICKTPUUYCCKUX 3apsaa0B

Brruucnenue noreHuuana QJICKTPHUYCCKOI'O ITOJISA OAHOI'O U HCCKOJIbKUX
TOYCUHBIX SJICKTPUUYCCKUX 3apsAa0B. I/IsMepeHHe Pa3HOCTHU MMOTCHIUAJIOB.
I/ISMepeHI/Ie OHCPI'UU JJICKTPHUUCCKOI'O IT0JIA 3apsKCHHOI'O KOHACHCATOpA.
Brrunciaenue OHCPI'UU DJICKTPHUICCKOI'0 IOJIA 3apsAKECHHOI'0 KOHACHCATOpPA.
Pa3pa60TKa IUIaHa ¥ BO3MOYKHOM CXEMBI I[eﬁCTBHﬁ OKCIICPUMCHTAJIbHOI'O
OIMPEACIICHUSA DJICKTPOCMKOCTU KOHACHCATOpA U I[H3J'ICKTpH‘I€CKOfI
IMPOHUIIACMOCTH BCHICCTBA.

HpOBGI[eHI/Ie CpPaBHUTCIBbHOI'O aHaJin3a rpaBUTAlMOHHOTO U
QJICKTPOCTATUYCCKOT'O ToJIei

TlocTOsTHHBII TOK

N3mepenne moiHOCTH 5ekTpuueckoro Toka. M3mepenne 31C u
BHYTPEHHETO COIIPOTUBIIEHUS UICTOYHHUKA TOKA.

BrinonHeHue pacueToB CHIIbI TOKA U HANPSKEHUI Ha yyacTKax
alekTprueckux nenei. O0bsICHEHUE Ha IpuMepe IEKTPUUYECKOH 1T C
nByMst ncrouHnkamu Toka (3/1C), B KakoM cilydae HCTOUHUK IEKTPUUYECKON
SHEpPruu paboTaeT B pexXHMe F'eHepaTopa, a B KaKOM — B PeXHUMe
oTpeduTes.

Omnpenenenne TemnepaTypbl HUTH HakanuBaHus. Mi3mepenue
ANEKTPUYECKOTO 3apsJia dJIEKTPOHA.

CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JTUOJIA.

[IpoBenenue cpaBHUTENBHOTO aHAJIM3A MOIYIPOBOIHUKOBBIX JTUOJ0B U
TPHUOJIOB.

Wcnons3oBanne MHTepHeTa 1715 morcka HH(OpMaILUY O NMepCcreKTUBaxX
pa3BUTHS TOJYNPOBOJHUKOBOM TEXHUKHU.

YcraHoBKka NPUYMHHO-CIIEACTBEHHBIX CBS3€M

OObsicHEeHHE TPUPOJIBI AIEKTPHUYECKOTO TOKA B METAIIaX, JJIEKTPOJINTAX, T'a3axX,
BaKyyMe U IOJIYIIPOBOJHUKAX

IIpuMeHeHne 3IeKTPOIN3a B TEXHUKE

[IpoBeneHne cpaBHUTENBHOIO aHAJIM3a HECAMOCTOSITEIBHOTO U
CaMOCTOSITEJILHOT'O Ta30BbIX Pa3psiIOB

MaruutHsle
SIBJICHUSI

N3mMepeHnne MHAYKIMU MarHUTHOTO MOJIA. Beraucienue cuil, JeHCTBYIOIIUX
Ha MPOBOJIHUK C TOKOM B MarHUTHOM I10JI€E.

Beruncnenue cuii, JEMCTBYIOIUX HA DJIEKTPUYECKUN 3apsill, ABUKYILHUNICS B
MarHuTHOM IIO0JIE.




HccnenoBanue sABIEHUN 3JEKTPOMATHUTHON MHAYKLIMHU, CAMOUHIYKLIMH.
Brruucnenue sHepruu MarauTHOTO 1moJjist. OObsICHEHUE IPUHITUIIA ICHCTBUS
3JIEKTPOJIBUTATEIS.

OObsicHEeHHEe TTPUHITUTIA ACHCTBHUS TeHEPATOpa JIEKTPUUECKOTO TOKA U
ANEKTPOUZMEPHUTETHHBIX MPHUOOPOB. OOBSICHEHHE MTPUHIIUITA JCHCTBHS MacC-
cnektporpada, yCKOpHUTeNIeH 3apsHKCeHHBIX YaCTHII.

OOBbsicCHEHHE POJTM MAarHUTHOTO TIOJIsl 3eMJTU B J)KU3HH PACTCHHM, )KUBOTHBIX,
YeJI0BeKa.

[IpuBenenre npuMepoB NPaAKTUYECKOTO0 MPUMEHEHHS U3YUYEHHBIX SBJICHUH,
3aKOHOB, TIPUOOPOB, YCTPOMCTB.

[IpoBenenune cpaBHUTEIBLHOTIO aHAJIM3a CBOMCTB 3JIEKTPOCTATUYECKOTO,
MAarHUTHOTO U BUXPEBOr'0 AIEKTPUUECKUX TOJIEH.

OObscHeHre Ha TPUMEPE MAarHUTHBIX SBJICHUH, TOYeMYy (PU3UKY MOKHO
paccMaTpuBaTh KaK METAIUCIUIUINHY

4. KOJIEFAHUMA 1 BOJIHbI

Mexannueckue
KOJIeOaHUs

HccnenoBanue 3aBUCUMOCTH NEPHOA KOIeOaHUH MaTeMaTUYeCKOro
MasiTHUKA OT €r0 JUTMHBI, MAaCChl M aMILTUTYABl KOJIEOaHHIA.

HccnenoBanue 3aBUCUMOCTH NepHOJa KoeOaHu Tpy3a Ha MPYXKHUHE OT ero
MAacchl U )KECTKOCTH IPYKUHBI. Boruncienue nepuonia konedaHui
MaTeMaTU4eCKOr0 MasiTHUKA [10 U3BECTHOMY 3HAYEHHUIO €T0 JJIUHBIL.
Brruncnenue nepuojia KosiedaHuil rpy3a Ha NpyKMHE 110 U3BECTHBIM
3HAYECHUAM €TI0 MACChl U JKECTKOCTU IIPY)KUHBI.

BbipaboTka HaBBIKOB BOCHPUHHMMATh, aHAJIM3UPOBATh, NepepadaThiBaTh U
IPENbSBIATH UHYOPMAIMIO B COOTBETCTBUU C ITOCTABIEHHBIMU 331a4aMH.
[IpuBeneHne npuMepoOB aBTOKOJIE0ATEIbHBIX MEXaHUUECKHUX CHCTEM.
ITpoBenenue kiaccudukanuu kKojaeOaHUM

Ynpyrue BoaHbI

M3mepenue 1IMHBI 3BYKOBOM BOJIHBI 110 pe3ysbTaTaM HaOI0IeHU I
MHTep(EPEHIIMY 3BYKOBBIX BOJIH.

Habutoienue u 00bsiICHEHNE SIBJICHUHM HHTEepPepeHud U TudpaKun
MEXaHUUYECKHUX BOJIH.

[IpencraBienue odbaacTeil mpuMeHEHHs YIbTpa3ByKa U MEPCIEKTUBBI €r0
VICTIOJIb30BAHUS B PA3IMUHBIX 00JaCTAX HAyKH, TEXHUKHU, B MEJUIIMHE.
M3ioxeHne CyT SKOJIOTUUECKUX MPo0JieM, CBA3aHHBIX C BO3/IEHCTBHEM
3BYKOBBIX BOJIH HAa OpPraHM3M 4Y€JI0BEKa

DNIEeKTPOMArHUTHBIC
KoeOaHus

Ha0roenre ociiuiorpaMM rapMOHMYECKUX KOJICOaHUM CUIIBI TOKA B IIETIH.
M3MepeHue 31IeKTPOEMKOCTH KOHIeHcaTopa. MI3mepenre nHAYKTHBHOCTh
KATYIIKH.

VccnenoBaHue sIBIEHUS AJIEKTPUYECKOTO PE30HAHCA B MTOCIIE0BATEIBHON
LeMy.

[IpoBenenue aHaJIOTUU MEXIY ¢buznyeckumMu BEJIMYMHAMU,
XapaKTePU3YIOIUMHU MEXaHHYECKYI0O M AJIEKTPOMAarHUTHYIO KoyieOaTelbHbIe
CHCTEMBI.

Pacyer 3HaueHUI CUJIBI TOKA M HANIPSKEHUS HA AJIEMEHTaX LIenu
[IEPEMEHHOT0 TOKA.

VccnenoBanue npuHIuna aeiicteus tpancdopmaropa. Mcenenopanue
MIPUHIIMIIA JEMCTBYS T€HEPATOPa IEPEMEHHOTO TOKA.

Vcnonb3oBanue MHTepHeTa 1715 moucka HH(GOpPMAIUKU O COBPEMEHHBIX

crioco0ax nepeaayu IEKTPOIHEPTHH
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DJIEKTPOMarHUTHbIE
BOJIHBI

OcylecTBiieHHE paaudonepeaaud U panuonpuema. MccienoBanue CBONCTB
PJIICKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMJILHOTO TesieoHa.

Pa3BuTHE IEGHHOCTHOTO OTHOIIICHHUS K U3YYaeMbIM Ha YPOKax (QU3NKH
00BEKTaM M OCBaMBAaeMBIM BUIAM JeATeILHOCTH. OObsICHEHNE
MPUHIUIIAATBEHOTO PA3INUUsI IPUPOJIBI YIIPYTUX U AJIEKTPOMATHUTHBIX BOJIH.
M30xkeHne CyTH SKOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
PIIEKTPOMArHUTHBIMH KOJI€OaHUSMU U BOJTHAMHU.

OOBSCHEHNE POJIH ICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIIETOBAHUSIX
Bcenennoi

5. OITTUKA

[Ipupona ceera

[IprMeHeHrEe Ha IPAKTUKE 3aKOHOB OTPAKEHUS U IIPEJIOMIICHHUSI CBETA IIPH
PELIECHNN 3aJau.

Onpenenenre CIeKTPaIbHbIX IPAHUL] YYyBCTBUTEIBHOCTH YEJIOBEYECKOTO
rjasa.

YMeHue cTpouTh N300pakeHusl IpeAMETOB, 1aBaeMble JTuH3aMu. Pacuer
[PAcCTOSIHUSA OT JIMH3BI J10 N300pakeHus MpeIMeTa.

Pacuer onTrueckoi cuiibl TUH3bIL. M3MepeHne GOoKyCHOTO pacCTOSIHUSI JIUH3BI.
VcnipiTaHne MoJieell MUKPOCKOIIA U TEJIECKONa

BosHOBEIE CBOMCTBA
CcBETa

Habnronenue siBieHust HHTEP(HEPEHINH SJIEKTPOMAarHUTHBIX BOJIH.
HaOmtonenue siieHus Tudpakuyy 3JIeKTPOMArHUTHBIX BOJIH.

HaGnronenue siBIeHUS MOJIIPU3AIMN AJIEKTPOMArHUTHBIX BOJH. Vi3Mepenune
TUIMHBI CBETOBOW BOJIHBI 10 Pe3yJIbTaTaM HaOJIIOACHUS SIBICHUS
uHTephepenn. Habnronenue spnenus qudpakuuu ceera. Habmonenne
SIBJICHUSI [TOJIIPU3ALIMU U Auciepcuu cBeta. [lorck pa3nuumii u cxoncTsa
MEXTy TU(PPAKITNOHHBIM U TUCTIEPCHOHHBIM CIIEKTPAMH.

[IpuBeneHne NMPUMEPOB MOSBICHUS B NMPUPOJE U UCHOIb30BAHUS B TEXHHKE
SBIICHUI WHTephepeHn, Au(paKIuy, NOIIPU3AUN U JAUCIEPCHU CBETA.
Ilepeuncienre METOAOB MO3HAHUS, KOTOpPBIE MCIOJIb30BAaHBI MPHU HU3YUYEHUU
YKa3aHHBIX SIBJICHUN

. OCHOBBI CHCHI/IEUII)HOI‘/JI TCOPHUHN OTHOCHUTCIIBHOCTHU

OO0bscCHEHNE 3HAYMMOCTH onbiTa Maiikenbscona- Mopiu
DopMynrpoBaHUE MOCTYIATOB

O6bsacHenne >QdexTa 3ameTIeHIs] BpeMEH!

Pacyet sHEprUM MOKOS, UMITYJIbCA, DHEPTUN CBOOOHON YaCTHIIBI
BbipaboTKa HaBbIKOB BOCMPUMHUMATb, aHa/IM3MPOBaTb, NepepabaTbiBaTh U
npeabABAATb MHGOPMALMIO B COOTBETCTBMUM C NOCTaBJEHHbIMM 3a4a4aMm

7. DJIEMEHTBEI KBAHTOBOW ®U3MKHU

KBaHTOBast onTHKa

Ha6monate ¢potosnekrpuueckuii 3 pexT.

O6bAcHATL 3aKoHbl CTO/NE€TOBa W AaBfeHMe CBeTa Ha OCHOBE KBAHTOBBIX
npencrasnennii HaOmonenue Qortosnexkrpuueckoro sddexra. OObsICHEHUE
3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUI.

PacueT MakcHMabHON KMHETHYECKOM SHEPIUU AIIEKTPOHOB MIPU
(dhoTornekTpuueckoM ddexre.

Omnpenenenue pabOThl BBIXOAA JJEKTPOHA MO TIpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KHHETHYECKOW dHEpPruu (OTODIEKTPOHOB OT YAaCTOTHI CBETA.
M3mepenue paboThl BBIXOA AIEKTPOHA.

[lepeuncnenne  npuOOPOB  YCTAHOBKHM, B  KOTOPBIX  NpPUMEHSETCS
0e3MHEPIIMOHHOCTD (HOTOAIPPeEKTa.

OObscHEHHE KOPIYCKYJSPHO-BOJHOBOIO JAyalu3Ma CBOMCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUH COBPEMEHHOHN (PU3UKU

dusuka atoma

Brrancnenue JJIMHBI BOJIHBI 1€ BpOﬁHﬂ qaCcTHulbl C U3BECTHBIM 3HAYCHHUEM
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umnynbca HabGmronenue muHeyaThIX CIIEKTPOB.

PacueT yacTOTBI M JUIMHBI BOJIHBI HCITYCKAa€MOI'O CBETA IIPU IIEpeX0/ie aToMa
BOZOPOJa U3 OJJHOIO CTAllMOHAPHOTO COCTOSIHUS B APYTOE.

OOBsICHEHHE POUCXOXKICHHS IMHEHYATOro CIIeKTpa aToMa BOA0pOia U
pa3auuys JTMHEHUAThIX CIIEKTPOB Pa3InYHbIX ra30B.

ViccnenoBaHue TMHEHYATOrO CIEKTpa.

VccnenoBanue MpuHIUIA paboOThI TFOMUHECIICHTHOH JTammibl. Habmoienue u
00BsICHEHUE MTPUHLIUTIA EHCTBUSA J1a3epa.

[IpuBeneHne NpUMEPOB UCIIOIB30BaHMS Ja3epa B COBPEMEHHOM HAayKe U
TEXHUKE.

Vicnionb3oBanue MHTEepHeTa U1 OUCKAa HHPOPMALIUU O EPCIEKTUBAX
IIPUMEHEHHUS Ja3epa

Ddu3zrka aTOMHOIO
siapa

[IpencraBicHre 0 XapakTepe YeTHIPEX TUITOB (DYHIaMEHTATBHBIX
B3aUMOJICHCTBUI JIEMEHTAPHBIX YaCTHUII B BUJIC TAOTHIIbI

Ha0urotenue TpekoB anbda-uacTull B kamepe Bunbcona. PerucrpupoBanue
SIZIEPHBIX M3JIYYEHUM C IOMOIIBIO cueTyrka [ eirepa.

Pacuer sHEprUM CBA3M aTOMHBIX SIJIEP.

Onpenenenue 3apsjia ¥ MacCOBOTO YKCIIa aTOMHOTO si/ipa, BOZHUKAIOLIETO B
[pe3yJIbTaTe paAMOAKTUBHOIO PaCIajia.

Brruucienue s3Hepruu, 0CBOOOXKTAFOIICHCS TPH PaIUOAKTUBHOM pacmae.
Ornpesenenue MpoayKTOB JIEPHON peaKilu.

Brruucienune s3Hepruu, 0CBOOOXKIAIOIICHCS MPH SICPHBIX PEaKIIUIX.
[ToHrMMaHKe MPEUMYILECTB U HETOCTATKOB UCIOJIb30BAHUSI aTOMHOM SHEPTUU
M MOHU3UPYIOIIMX U3IyYeHUI B TPOMBIIUIEHHOCTH, MEULIUHE.
M3moxeHne CyTH IKOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX ¢ OMOJIOTHYECKUM
NIEHCTBUEM PAIMOAKTUBHBIX W3JTYYEHHI.

[TpoBenenue knaccuukay 3IEMEHTAPHBIX YaCTHUI] 10 UX (pU3HnUecKuM
XapakTepUCTUKaM (Macce, 3apsiy, BPEMEHU KU3HH, CIIUHY U T. 1I.).
[TonnMmaHue eHHOCTE! HAyYHOTO MO3HAHUS MUpPa HE BOOOIIIE AJIs
YEJIOBEUECTBA B IIEJIOM, a JIJIsI KaKJI0T0 00YJaroerocs JUIHO, IEHHOCTEN
OBJIAJICHHS] METOJIOM HAyYHOTO MO3HAHUS AJIsl JOCTHKEHUS ycIrexa B JIIo0oM
BHUJIE MPAKTHYECKON IEATEIbHOCTH

7. PBOJIFOLINSI BCEJIEHHOU

CtpoeHue u pa3BUTHE
Bceenennon

HaGmonenue 3a 3Be31amu, JIyHol 1 TutaneTamu B Teneckon. HaGmonenue
COJIHEYHBIX ISITEH C TOMONIBIO TEJIECKOIA U COTHEYHOTO SKpaHa.
Vcnonb3oBanue MHTepHETA 7151 TOKMCKA NU300paKEHU KOCMUYECKUX
00BeKTOB 1 HH(pOpMau 00 uX 0CoOOEHHOCTAX OOCY)ACHNUE BO3ZMOKHBIX
cueHapueB dBooIuK Beenennont. Mcnone3oBanne MHTEpHETA 115 TTOMCKA
COBpeMeHHOU nHpopMarmu o pazButun Beenennoi. OrnieHka nHGOpMAaIIIH C
MO3UIUHU €€ CBOMCTB: TOCTOBEPHOCTH, OOBEKTUBHOCTHU, TIOTHOTHI,
AKTYAJIbHOCTH U T. ]I.

DBOJIIOIUS 3BE3]I.
I'mmroTe3a
MIPOUCXOKIACHUS
CoJIHEUHOH CHUCTEMBEI

Brruncnenmne sHeprun, 0CBOOOXKIAIOIIEHCS TTPU TEPMOSIJICPHBIX PEAKIUIX.
DopMynHrpoBKa MpoOIIeM TepMOsiIEpHON dHEPTeTUKU. OOBSICHEHUE BIUSHUS
COJIHEYHOI aKTUBHOCTU Ha 3€MJIIO.

[TonnMaHue posii KOCMUYECKUX UCCIEIOBAaHUM, X HAYIHOTO U
PKOHOMHUYECKOTO 3HAUYEHHUS.

OO6CyXIeHrne COBPEMEHHBIX TUTIOTE3 O MPOUCXOXKACHUU COTHEUHON CHCTEMBI




1.4 Kotu4ecTBO 4acoB Ha 0cBOeHHe padoyeil mporpaMMbl Y4eOHO JMCIUIIIMHbI:
MaKCHUMaJIbHOM y4eOHON Harpy3ku oOy4varomierocs 121 gac, B Tom uucie:
00s13aTeILHON ayIUTOPHOHN yueOHOM Harpy3ku oOydatromerocst 121 gac;
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2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATLIIMHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

13

Bup yueOHoii padoTbl

Oobvem uacoe

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 121
Oos13aTesIbHAs ayIUTOPHAsI yueOHasi HArpy3Ka (Bcero) 121
B TOM YHCIIE:

JabopaTopHbBIC PAOOTHI 26
CamocrosiTesibHasi padoTa o0y4yaruierocsi (Bcero) 0

Ilpomesicymounas ammecmayusi 8 popme oughgheperyuposantozo 3auema




2.2 TemaTn4yeckuii miaH u coaepxanue yueonoii nmucuunmiaunabl O/J11.02 «OU3IHKA»
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HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYeCKUE PadoThl, O0bem yacon YpoBeHb
pa3/ieJioB M TeM CaMOCTOfITeIbHAsi paboTa 00yyarmmxcs. OCBOEHHS
1 2 4
BBEJEHUE Odusnka-Hayka o mnpupoje. CylliecTBOBaHHE MaTEpPUU B IMPOCTPAHCTBE M BO BPEMEHHU. 3 2
YPOBHU U METOIbl TO3HAHMUS .
PA3JIEJI 1. Mexanuka 24
Tema 1.1. Coaep:xaHnue yueOHOTro MaTepHaJia: 8 2
KunemaTuka MexaHu4decKoe IBHKeHne. PaBHOMEpHOE NMPSMOJIMHEHHOE IBH)KEHHE.
Vckopenue. PaBHonnepeMeHHOE NPSIMOJIMHEHHOE ABUKCHHUE.
CBoOonHoe mnaneHue. JIBmkeHHe Tejla, OpPOILIEHHOro NoJ YIJIOM K TOpPHU30HTY.
PaBHOMEpHOE IBM)KEHHE 10 OKPY>KHOCTH
Tema 1.2. 3akonbl | ConepxxaHue yueOHOIo MaTepuaa: 8 2
MEeXAHUKH ITepsriii 3akon Herotona. Cuita. Macca. Ummyiisc.
HeioTona Bropoi 3akon Herorona. Tperuit 3akon HeroToHa.
3akoH BceMUupHOTO Tarorenus. Cuia tsokecTtu. Bec.
Cuiapl B MEXaHUKE.
Jlaboparopnasi padora Nel
HccnenoBanue ABUKEHUS TeNa IMOJ AEMCTBUEM TTOCTOSIHHOM CUJIBI. )
N3yuenne ocoOeHHOCTEH CHIIBI TPEHUS (CKOJIBKECHHUS).
Tema 1.3. 3akonbl | Conep:kanue yueOHOro MaTepuaJa: 4 2
COXpaHeHHUs B 3aK0oH cOXpaHEeHHUs UMITyJIbca. PeakTuBHOE nBr>xkeHue. Pabora cuibl. MOIIHOCTS.
MeXaHHuKe. DHeprus 1 ee BUAbl. 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTHUH.
JlabopaTopHas padora Ne2 2
N3yuyeHnune 3akoHa coxpaHeHUs UMITyJbca. CoxpaHeHUe
MCXaHUYCCKOU DHCPIUHU ITPHU ABUKCHHUU TCJIA ITOJ ACUCTBUCM CUJT
TSIX)KECTHU U YIIPYT'OCTH.
PA3JEJI 2. OCHOBBI MOJIEKYJ/ISIPHOH (PM3UKH U TEPMOJANHAMHKH 14
Tema 2.1. OcnoBb1 | Cosep:kanne yqeGHOro Marepnasa: 2 2
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MOJIEKYJISIPHO- OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. JlaBienue raza. OcHOBHOE
KHHEeTHYeCcKOM ypaBHeHne MKT VpaBHeHHe cOCTOSHUS H€ajJbHOIO Trasa.
¢pusuku
HpeanbHblii ras.
Tema 2.2 Coaeprxanue yueOHOro MaTepuaJa: 4 2
Tepmoannamuka BuyTtpennsist sueprus cuctemsl. Pabora u teniora. [lepBoe Hauaio TepMOAMHAMUKH.
ITpunuun nerictBusa teriopord Mammubl. KIIJ[. Bropoe Havamo TepMOOUHAMUKM.
TennoBble ABUraTENN.
Tema2.3. Conep:xxanmne yueOHOIro Mmarepuajia 2 2
CaBoiicTBa mapoB. | lcnapenue u koHaeHcalusi. AOCOJIIOTHAsE U OTHOCUTEJIbHAsI BJIAXKHOCTh
JlaGopaTopHas padora Ne3 2
N3mepenue BIa>XHOCTU BO31yXa
Tema 2.4 Conep:xanue yueOHOro MaTepuaJa 1 2
CBOiiCTBA KHAKHX | XAPAKTEPUCTHUKA KUKOTO COCTOSIHHASI BEIIECTBA.
TeJl.
JlabopaTopnasi padora Ne4 1
N3mepenne NoBEepXHOCTHOT'O HATSIYKEHUSI YKUJIKOCTH
Tema 2.5 Coaepxanue yueOHOro MaTepuasa 1 2
CaoiicTBa TBepabIx | XapaKTepUCTHKA TBEPAOTO COCTOSIHUS BEIIECTBA.
TeJL. JlabopaTopnasi pabora NeS 1
Haonronenue nponecca KkpucTajyin3aluu
PA3JEJI 3 DjieKTPOAUHAMMKA 30
Tema 3.1. Conep:kanue y4yeOHOro MarepuaJa: 6 2
DIIeKTpHYecKoe Onexrpuueckuid 3apsan. 3akoH Kynona. Dnexrpockon . HampsokeHHOCTB
noje [Torenuunan. PasHocTh moreHuuanoB. CBsi3b MEXAY HANPSKEHHOCTHIO 3JIEKTPOCTATHYECKOIO

MOJISI U Pa3HOCTHIO MOTEHIIMAJIOB
DNeKTpoeMKOoCTh. KOHIeHCaTOphl. DHEPrust 3apssKEHHOT0 KOHJIEHCATOpa
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Tema 3.2. 3akonsl | Copep:kanue y4eOHOro MaTepuaJia: 4 2
nocTosiHHoro Toka | IlocrossHHbIN anekTpuueckuii Tok. Cuia Toka. 3akoH OMa Juis yyacTKa LEnH
Coenunenue npoBoanukoB. IJC. 3akon Jxoynsa — Jlenna
JlabopaTopHas padora Ne 6,7,8,9 8
N3yuenue 3akona Oma J1st ydacTkKa
M3ydeHure mocieqoBaTelIbHOTO U MapaUISIIbHOTO COSIUHCHHUS.
Uzyuenue 3akoHa Oma s TIOJTHOU IIeTIH.
3aBucumocth D/]C 1 BHYTPEHHETO COMPOTHBIICHUS UICTOYHUKA
Tema 3.3 Conep:xanue yueOHOIro MaTepuasa: 2 2
DJIEKTPUUYECKHIT TOK | DIIEKTPHUECKUI TOK B METAJIIaX, SJIEKTPOIUTAX. B Ta3ax B Bakyyme. [loHsTHE 0 mia3me.
B Pa3JIHYHBIX CobcTBeHHAas MPOBOAMMOCTE OTYNPOBOTHUKOB.. I10TyIpoBOJHUKOBBIE TPHOOPEI.
cpenax.
Tema 3. 4 Coaep:xanue yueOHOro MaTepuasa: 2 2
MarnauTHoe moJjie. | MaruuTtHoe none. Bekrop maruutHo# unaykiuu. Cuna Amnepa. Cuna Jlopenna.
Tema 3.5 Coaep:xanue yueOHOro MaTepuasa 6 2
DJIeKTPOMarHuTHas | DleKTpoMarHuTHas uHaykius . [Ipasuio Jlenna.
HHIYKIUSI 3aKoH AneKTpoMarauTHOW HHAYKIHH. DJIC B IBMKYIIMXCS TPOBOHHUKAX.
DNEeKTpOIUHAMUYECKHE MAIIMHBI. DJIEKTPOMArHUTHOE TOJIe
JlabopaTopnas padora Nel( 2
3yuyeHue aBICeHUS JICKTPOMAarHUTHON WHIIYKIIUH
PA3EJI 4. KosiebaHusi ¥ BOJIHBI 16
Tema 4.1. Coaep:xkanue y4eOHOro Mmarepmuasa 2 2
MexanudeckKue KonebarenrHoe nBmkenue. [IpeBpalieHrue sHEPruu Npyu KoJIeO0aTeIbHOM JBHKCHUU.
KoJie0aHus
JlabopaTopnasi padora Nell 2
N3yuyeHne 3aBUCHUMOCTH NepHOAa KOJEOaHWNW HUTSHOTO MasTHUKA OT JJIUHBI
HUTH.
Tema 4.2. Ynpyrue | Conep:kaHue y4yeGHOro MatepuaJia 4 2
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HonepeqHLIe H IIpoAOJIbHBIC BOJIHBI. XapaKTepI/ICTI/IKI/I BOJIHBI. YPaBHeHI/Ie IJIOCKOM

BOJIHBI. 4
Oeryieil BOJIHBI.
HNuTrepdepennus BonH. [Tonstue o nudpakiiny BojgH. 3BYKOBbBIE BOJIHBI.
Tema 4.3. Coaep:xanue y4eOHOro Marepmuasa 2 2
DIeKTPOMATHUTH DnexkTpoMarHuTHbie kKonebanus. [lepemennblii Tok. EMKOCTHOE M WHAYKTHUBHOE
pIe KOdeGanms. comnpoTuBiieHus. TpanchopMaTopsl.
JlaboparopHasi paGoraNel2 2
MNB1yKTHBHBIE U EMKOCTHOE COIIPOTHUBIJICHUSI B 1IN IEPEMEHHOIO  TOKA
Tema 4.4. Conep:xanue yuyeOHOro MaTepHaJia 4 2
DJIEKTPOMATHUT DJIEKTPOMAarHUTHOE I10JI€ KaK OCOOBIM BUJ MaTE€pUU. DIEKTPOMArHUTHHIE BOJIHBI..
HEIC BOJIHBL. OTKpBITHIN KOJIEOATENIBHBINA KOHTYP.
HNzobperenne pagno A. C. IlomoBeiM. Ilonsitue o paamocssizu. IlpumMeHeHUE
AJIEKTPOMAarHUTHBIX BOJIH.
Pasnen S Onruka 8
Tema S.1. Ilpupona | Coaep:xkaHue yueOHOro MaTepHaJia 2 2
cBeTa CKOpOCTh pacCOpOCTPAHEHUSI CBETA. 3aKOHBI OTPAKEHUS U MTPEJIOMJICHHUS CBETA.
ITonHoe oTpaxenue. JIMH3BI.
JlaGopaTropHasi padoraNel3 2
N3yuenue n3o00paxeHusl IpPeaIMETOB B TOHKOMW JIMH3E.
Tema 5.2. BotnoBbie | Coaepxanue y4eOHOro marepuajia 2 2
CBOICTBA CBETa HNurepdepennus cera. Audpakuus ceta. [lonspuzanus. {ucniepcus. Busip criekTpos.
JlabopaTropHasi padoralNel4 2
N3yuenue unrepdepeHnnm u fudpakiuu cBeTa.
PA3JAEJI 6. OCHOBBI ClICLIHAJIBHOM TEOPUH OTHOCHTEIBLHOCTH 6
Tema 6.1 Conep:xaHue yuyeOHOro MaTepuaJia 6 2
Ocnosbl CTO HHBapnaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMe. [loctynarsl DiHIITEHHA.
IIpocTpaHcTBO M BpeMs ClIEUAIILHON TEOPUHU OTHOCUTEIBHOCTH.
CBs13b Macchl U YJHEPTHH CBOOOTHON YaCTUIIBI. DHEPIHsl MOKOSI.
PA3JIEJI 7. DJieMeHTbI KBAHTOBOH (PM3UKH 12
Tema 7.1. Conep:xanue yuyeOHOro marepuasa TeroBoe u3nydeHue. Pactpenenenue sHeprun 4 2

KBanrToBasi onTuka

B CIICKTPC a0COJIFOTHO I-IépHOl"O TCIa.
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KBanroBas runore3a [lnanka.. Buenmawmii u BHyTpeHHui porodddext JlapieHue crera.

Tema 7.2. ®usuka | Cogep:kaHue y4eOHOro Marepuasia 4 2
aromMa PazBuTne B3ris710B Ha CcTpoeHUE BeulecTBa. SAnepHass moaenbs aroma. OnbITel .
Pezepdopaa. Moaens aroma Bogoposa 1mo H. bopy.
I'unoresa ne bpoiins . CootHomenue Heonpenenéunocrei ['eitzendepra. KBantoBnie
TE€HEPATOPHI
Tema 7.3 ®usuka | Conep:xkanue yueOHOro Matepuajia 4 2
aTOMHOIO siApa PannoaktuBHOCTH. CTpOEHHE aTOMHOIO siApa. S iepHble peakiuu
SAnepuslii peakTop. buonoruueckoe aeicTBUE paiOaKTUBHBIX U3TYyYEHUH. DileMEeHTapHbIe
YaCTHIIBL.
Pa3znen 8. Dsosmonus Beeaennoii 8
Tema 8.1. Ctpoenne | Conep:xxanue yuyeOHOro MaTepuasia 6 2
H pa3BUTHE Hama 3Be3nHas cucrema - ['anakruka. J[pyrue ranaktuku. beckoneunocts BeeneHHoM
Bceesiennoii ITonsaTne 0 kocMonoruu. Paciupsromas Beenennas
TémHas Marepus U TEMHas SHEPTHSL.
Tema 8.2 Conep:xaHue yuyeOHOro MaTepHaJia 2 2
IBosonus 38e31. | TepmosnepHslii cunres. [podiaema TepmosaepHoii sHepretuku. DHeprus ConHIa U 3Be31.
I'unore3a DBOJIIOLHUS 3BE3I.
NPOUCXOKICHHUS
CouHeuHol
CHCTEMBI.
Hroro 121

IIpome:kyTouHas arrecrauus B popme nudpdepeHupoOBaAHHOIO 3a4eTa

JI1s XapakTepUCTUKH YPOBHS OCBOCHMS yU€OHOr0 MaTepualla UCIOJIb3YITCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEILHOCTH IO 00pa3Ily, HHCTPYKIIUH HIIH ITOJT PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE AEATEIIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)




19

3 YCJIOBUS PEAJIN3ALIUU ITPOT'PAMMBI IUCIHUTIJINHBI

3.1 TpeboBaHusT K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanmzanust mporpamMmbl  JIUCIUIUIMHBI  TIPOBOJUTCS B KaOuHeTe 00mIeoOpa3oBaTebHbBIX

JUCTIUTLINH.

O6opynoBanue ydeOHOT0 KaOMHETA!

- paboune MecTa AJisi 00yJaroIuXcs, CTYICGHTOB U MPENoaBaTes, ayJUTOPHAs 10CKa,

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIe MOCOOMS, KapTOUKHU-
3a/laHusl, KOMIUIEKTHI TECTOBBIX 3aJaHWid, DJIEKTPOHHAS CIIPABOYHO-ydeOHas JIUTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPaMMBI);

~ HArJBsIIHBIC TOCOOUS (CXeMbI, TaOJIHIIBI, H300pa3UTEIbHBIC U HATYPAJIbHBIC TOCOOHS);

ABTOPCKHI KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAIINH.

TeXHquCKHe CpeacTBa O0yUYCHHS:

- KOMIIBIOTEP, MPOrPaMMHOE 0OecIieueHUue 00IIero Ha3HAYCHUS;

- KOMITJIEKT y4eOHO — METOIMYECKON IOKYMEHTAIUH;

- METOJJMYECKUE ITOCOOHSI.

3.2 UndopmanuoHHOe o0ecriedeHne 00yUeHUs:
Ilepeuenn yueOHbIX n31aHuil, UHTepHET-pecypcoB, 1ONOJTHUTEILHOM JUTEPATYPbI
OCHOBHBIE HCTOYHHKHU:
st cTynieHToB
JmutpueBa B.®. ®uszuka mia npodeccrit U crienuaabHOCTEH TEXHUYECKOTO MPOQUIIS:
Y4EOHUK JUIsl CTYJIEHTOB IMpO(eCcCHOHAIBHBIX 00pa3oBaTeIbHbIX OpraHU3alui, OCBAaUBAIOIINX
npodeccun u cneunanabHoctu CIIO. - M., 2017
Hmutpuea B.®. ®dusuka g npodeccuii U CHeruaaIbHOCTEH TEXHUYECKOro MpOQuII.
COopuuk 3amad: ydeb. mocobue Ui CTYACHTOB MNpo(ecCHOHANBHBIX 00pa3oBaTeIbHBIX
opraHu3aiuii, oceauBaromux npodeccun u cnenuansHoctu CIIO. - M., 2017
Jmutpuea B.®. ®dusuka juid npodeccuil U CHeNUaIbHOCTEH TEXHUYECKOTO MpOQUIIs.
KonTponbHble MaTepHaibl: yueld. mocodue JUIsl CTyIeHTOB NMpo(hecCHOHAIBHBIX 00pa30BaTEebHBIX
opraHu3anuii, oceauBaromux npodeccun u cnenuansHoctu CIIO. - M., 2016
JmutpueBa B.®. ®usuka nns npodeccuil U crenuanbHOCTEH TEXHUYECKOro MpoguiIs.
JlaGopaTopHbIli  TpakTUKyM:  yde0. mocobue il  CTYACHTOB  Npo¢eCcCHOHATBHBIX
oOpa3oBaTeNbHbIX OpraHu3alyii, ocBanBaroux npodeccuu u crnenuanboctu CIIO. - M., 2017

Tpodumosa T.U., Dupcor A.B. Dusuka 18 mnpodeccuii u crneuuasbHOCTEH
TEXHUYECKOTO M €CTeCTBEeHHO-Hay4yHoro mpoduieit: COopHUK 3amad: yded. mocoOue s
CTYJIEHTOB TMPO(eCCHOHATHHBIX 00pa30BaTEIIBHBIX OpPraHU3allMid, OCBAMBAIONIUX MpodeccHn u
cnemmanbHocTd CIIO. - M., 2017

Tpodumona T.U., DupcoB A.B. @usuka s npopeccuii U CrernuaaIbHOCTeH TEXHUYECKOTO
U €CTeCTBEHHO-HayyHoro mnpoduiueil: Pemenus 3amau: yudeb. mnocobue s CTYAEHTOB
npogecCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIMi, OCBAaUBAIOIINX MPO(ECCHH U CHENUATbHOCTH
CIIO. - M, 2016

@upcoB A.B. ®uzuka st npodeccuil U CrenuaIbHOCTeH TEXHUYECKOTO0 U €CTECTBEHHO-
HayyHOro mnpoduiel: y4eOHHMK [UIsl CTYIEHTOB MNpPO(eEecCHOHAIbHBIX 00pa3oBaTeNbHbBIX
opranuzanuii, ocBauBarmmx npodpeccun u cneruanbHoctu CIIO/mon pen. T.U. Tpodbumosoi. -
M., 2017

s npenogaBaresiei
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06 obpazoBanuu B Poccuiickoit @enepannn: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B
pen. @enepanbubix 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-P3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMH
®enepanbubiM 3akoHOM OT 04.06.2014 No 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Ipuka3z MunuctepcTBa obpazoBanusi u Hayku P® or 31 mekabps 2015 r. N 1578 "O
BHECEHUU HM3MEHEHUIl B (enepalibHblil rocydapCTBEHHBIM 00pa30BaTENbHbBIN CTaHIAPT CPEIHETO
obmero o00pa3oBaHus, YTBEPXKICHHBIM TNPUKAa30M MHHUCTEpCTBA OOpa3oOBaHHMs W HAYKU
Poccuiickoit @enepanuu ot 17 mas 2012 r. N413"

[IpumepHass ocHOBHasi oOpa3oBaTeNbHasl IMporpamMma CpegHero oOmero oOpa3oBaHMUS,
omoOpeHHass perieHueM (eaepaabHOro y4eOHO-METOMUYECKOr0 OOBEIUHEHHUS 10 o0meMy
o6paszoBanuio (porokos ot 28 urons 2016 r. Ne 2/16-3).

JIONIOJTHUTETbHBIE HCTOYHHUKH:
1. http://www..info - "Ypoku 3anumarenbHON GU3HKA™
2. https://lwww.calc.ru/videourok
3. https://www.youtube.com/results»Ypoku actpoHomMun

4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUAA
YYEBHOU JUCIHUATLIAHBI


https://www.calc.ru/videourok
https://www.youtube.com/results
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KoHTposib M omeHka pe3yabTaTOB OCBOCHMSI Y4eOHOM AMCHMIUIMHBI OCYIIECTBIISETCS
Mpeno/iaBaTesieM B MPOIECCe NPOBEICHUS NPAKTUUYECKUX 3aHATHUM, TECTUPOBAHUS, a TaKKe
BBITNOJIHEHHS 00YYaroIUMHCS UHIUBUAYATbHBIX TBOPUECKUX 3aJaHUi U pedepaToB.

@DopMoii HTOrOBOTO KOHTPOJIS siBisieTcs G depeHIMpOBaHHbIN 3a4eT

.Pe3yabTaTnl 00yueHust

®opMbI M METOAbI KOHTPOJIS U
OIIEHKH Pe3YJIbTATOB 00y4eHH sl

* IUYHOCMHDbLE:.

— c(hopMHUPOBAaHHOCTH YYBCTBA TOPJOCTH U YBKEHHUS K
UCTOPUM M JOCTHIKEHUSIM OTEUYECTBEHHOW HAyKH -
®u3uka; TpeACTaBICHUS O LIEJOCTHON KapTUHE MUPA;

— TIOHMMaHUE€ B3aUMOCBA3M U B3aUMO3aBUCHMOCTHU
€CTECTBEHHBIX HayK, UX BIUSHHUS Ha OKPYXKAIOILYIO Cpeny,
SKOHOMUYECKYIO, TEXHOJOTMYECKYIO, COLHUAIBHYI0 U
THYECKYIO CEPBI NEATETLHOCTH YEIOBEKA;

— cmocoOHOCTh UCHOJB30BaTh 3HAHUA O COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa B 00pa3oBaTEIbHOU
U 1npodeccHuoHaNbHON  AESITETbHOCTH; BO3MOXHOCTHU
MH(POPMAIMOHHOM Cpelibl JUTS obecrieyeHus
MPOJYKTUBHOT'O CaMOOOpa30BaHNUS;

— BJAJEHUE KYJbTYpOHl MBIIIJICHUS, CIOCOOHOCTh K
00001IeHNIO, aHanu3y, BOCHPUATHIO UHPOpPMAIUU B
00JIaCTH €CTeCTBEHHBIX HAYK, TOCTAHOBKE IIEJTH U BHIOODPY
MyTel ee NOCTIKEHUs B podeccnoHanbHoil chepe;

— CHIOCOOHOCTh PYKOBOJICTBOBAThCS B CBOEH JESITEIBHOCTH
COBPEMEHHBIMU MPHUHIMUIIAMU TOJEPAHTHOCTH, AMAJIOTA U
COTPYIHHYECTBA; TOTOBHOCTh K B3aUMOACHUCTBHIO C
KoJleraMu, paboTe B KOJUIEKTHBE;

— TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJbI 3allUThI
OT BO3MOXHBIX TIOCJIEICTBHI  aBapuii, KaracTtpod,
CTUXMHHBIX O€ICTBU;

— o0nagaHue HaBbIKaMU O€30MacHOl pabdoThl BO BpeMs

MPOEKTHO-UCCIICIOBATEIBCKOW M DKCIIEPUMEHTAIBHOM
JEATeNBHOCTH, TPH  HUCIOJIb30BaHUU  J1a0OPaTOPHOTO
000pynOBaHUS;

— CIIOCOOHOCTH MCIOJIB30BaTh NPUOOpPETEHHBIE 3HAHUS U
YMEHHUS B NMPAKTUYECKOW JEATEIBHOCTH U MOBCEIHEBHOMN
AKHU3HU JJ1s1 COONMI0ACHUS Mep NMPOPHUIaKTUKHI

AHanu3 BBIMOJIHEHHBIX
pedepaToB, TabIUII, CXEM 11O
TEMaM, OITOPHBIX KOHCIIEKTOB,;
[IpakTuueckue 3a1aHus;
Tekyluii KOHTPOJIb:
WHAUBUIYaAJbHBIN U
(bpoHTaTBHBIN OIPOC B X0/1€
ayJTUTOPHBIX 3aHATHUM;
AHanu3 paboThl CTy/I€HTa C
y4eOHUKaMH,
CIPaBOYHHKAMU, HAYYHO-
HOIYJISIPHBIMH U3/IaHUSIMU,
KOMIIBIOTEPHBIMU 0a3aMH,
pecypcamu cetu IHTEpHET;
[IpoektHas pabota

Pe3yabTarsl 00yyeHus

®opMbI M METO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s




* MemanpeomemHuuoie:

—  OCO3HaHME  COLHUAIBHOM  3HAYMMOCTH  CBOEH
npodeccuun/crnenuanbHOCTH, 00JaaHne MOTUBAlMEd K
OCYILLECTBICHUIO NPO(YECCUOHAIBHON JESTENbHOCTH;

— TOBBIIIEHHE MHTEJUIEKTYaJIbHOI'O YPOBHS B IIpoliecce
U3YyYEHUS bu3nueckux SBJICHUH; BBIJIAIOIIUXCS
JTOCTIDKEHUH (DM3MKH, BOIIEAIINX B OOIIEYETIOBEYECKYIO
KYJIBTYPY; CIOXHBIX M MPOTUBOPEUMBBIX MyTEH Pa3BUTHA
COBPEMEHHBIX HAy4yHbIX B3[VISJIOB, MJEH, TEOpHH,
KOHUENIUH, TUNnoTe3 (0 CYIHOCTH M IPOUCXOXKIECHUU
KHU3HHM, 4YelloBeKa) B XoJe paboTel € PAa3IMYHBIMU
HUCTOYHUKAMHU

nHpopManuu;

—  CcHocoOHOCTh  OpPraHU30BBIBATH  COTPYIHUYECTBO
€IMHOMBIIUIEHHUKOB, B TOM YHCII€ C HCIOJIb30BAHUEM
COBPEMEHHBIX MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

— yMeHHME OOOCHOBBIBATb MECTO U POJIb (PUINYECKUX
3HaHUI B MPAKTUYECKOH IESTENbHOCTH JIIOJEH, pa3sBUTHU
COBPEMEHHBIX TEXHOJIOTUH;

OPOBOJIUTH HAOIIOACHUS 3a MPUPOJOM € LEIbI0 HX
ONMCAaHWS W BBIBICHUA W3MEHEHHMH; HAXOOUTh U
aHAJIM3UPOBaTh HHPOPMALIHIO O PU3HUECKUX 00BEKTAX;

— CHOCOOHOCTh TPHUMEHATH (U3WYECKHE 3HAHUS JUIS
aHaJIM3a npoosieM X03HCTBEHHOM NesITeIbHOCTH;

— CIIOCOOHOCTh K CAMOCTOSATEIbHOMY IPOBEICHUIO
UCCIIEIOBAaHUM,  IIOCTAHOBKE  €CTECTBEHHO-HAYYHOI'O
OKCIIEPUMEHTa,  HUCIOJB30BaHUIO  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH JUIsl pellieHHs HayYHbIX U MPO(eCcCHOHATBHBIX
3ajady;

— CIIOCOOHOCTD K OIIEHKE 3TUYECKUX ACMEKTOB HEKOTOPBIX
UCCIIEIOBaHUM B 00J1aCTH PU3HUKU

e AHaJH3 BBITOJHEHHBIX

pedeparoB, TaOIHII, CXEM T10
TeMaM, OTIOPHBIX KOHCIICKTOB,;

e [IpakTnueckue 3a1aHus;
e Texkymuii KOHTPOIIB:

VMHJMBUYAJIbHBIA U
(GpOHTANIBHBIN OIIPOC B XO€
ayIUTOPHBIX 3AHATHIM;

e AHanu3 paboThI CTy/IEHTa C

y4eOHHUKaMH,
CIPaBOYHHMKAMU, HAYy4YHO-
HOMYJISIPHBIMU U3JJaHUSMU,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu MHTepHeT;

e [IIpoekTHas pabora

Pe3yabTarsl 00yyeHus

®opMbI M METO/IbI KOHTPOJIS U
OIICHKH Pe3yJbTATOB 00y4eHH s
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* npeomemmubuie:

— c(hOpMUPOBAHHOCTb MPEJICTABIECHUI O POJNM U MecTe
¢u3MKH B COBpPEMEHHOH HayyHOW KapTUHE MUDPA;
IIOHMMaHUE poJu OHOIOrHU B (POPMHUPOBAHUU KPYro3opa
U (QYHKUMOHAJIBHOH  TPaMOTHOCTH  JJII  PELICHHUs
IIPAKTUYECKUX 3a7ad;

— BJAJEHUE OCHOBOIOJATAIOIIMMHU  IOHATUSMU U
IIPEICTAaBICHUSIMU O TIPUPOJIE

— BJIQJICHUE OCHOBHBIMU METOJAMHU HAy4yHOI'O I1O3HAHUA,
UCTOJNB3yeMbIMU TP (U3NYECKUX  HMCCIECOBAHUSX:
ONMCaHUEM, H3MEpPEHHEM, IPOBEIECHUEM HaOIIOJCHUI;
BBISIBJICHHME U OLICHKA U3MEHEHU B IPUPOJE;

— c(pOpPMHPOBAHHOCTh YMEHHUH OOBACHATH pPE3YIbTaThl
(U3NYECKUX DKCIIEPUMEHTOB, peIaTh dSJEMEHTapHBIC
¢busnyeckue 3a1a4u;

- c(OPMHPOBAHHOCTh COOCTBEHHOH MO3HMIUU IO
OTHOLICHUIO K HH(OpMAlKHU, IOIy4aeMOM M3 Pa3HbIX
HCTOYHUKOB.

e AHanu3 BbIIOJHEHHBIX
pedeparoB, TaOIHII, CXEM T10
TE€MaM, OIIOPHBIX KOHCIIEKTOB;

e [IpakTnueckue 3a1aHus;

e Texkymuii KOHTPOIIB:
WHIUBUAYAIbHBINA U
(GpOoHTANIBHBIN OIIPOC B X0O/1€
ayIUTOPHBIX 3AHATHIM;

e Amnanu3 paboThl CTYJEHTA C
y4eOHHUKaMH,
CIPaBOYHHMKAMU, HAYy4YHO-
HOIYJISIPHBIMY U31aHUSMH,
KOMIIBIOTEPHBIMU 0a3amu,
pecypcamu cetu MHTEpHET;

e [IIpoekTHas pabora

PesyabTaTnl 00yyeHus

@DopMbI U METOAbI KOHTPOJISI M
OIleHKH Pe3yJIbTATOB 00y4eHusl

YyeOuble neiicTBUS

YMeHus NOCTaHOBKY LIENIEN AEATEIbHOCTH, TNIAHUPOBAHUS
COOCTBEHHOMW JEATENLHOCTH ISl JOCTUKEHUS
IIOCTABJICHHBIX 1I€JIEH, IPEABUICHNS BO3MOKHBIX
pe3yabTaTOB 3TUX AEHUCTBUN, OpraHNU3allui CAMOKOHTPOJIS
1 OLICHKHU TOJTYYEHHBIX PE3YJIbTATOB.

Pa3BuTHe criocoOHOCTH SICHO U TOYHO U3JIaraTb CBOU
MBICITH, JIOTUYECKU OOOCHOBBIBATh CBOIO TOUKY 3PEHHS,
BOCIPUHUMATh U aHAJIU3UPOBATH MHEHUSI COOECETHUKOB,
IIpU3HaBas IIPaBo APYroro 4eloBeKa Ha NHOE MHEHUE.
[IpounsBenenne uamepeHus: GU3NICCKUX BETUIHH U
OLIEHKa IPAHULIBI IOIPEHIHOCTEN U3MEPEHUH.
[IpeacraBnenue rpaHulbl NOTPEMIHOCTEN U3MEPEHUN NTPU
MOCTPOSHUU TPaPHKOB.

YMeHue BbICKa3bIBATh THUIOTE3bI 17151 OOBSICHEHUS
HaOJII01aEMBIX SIBIICHUH.

YMeHue npeaiaratb MOJAEH SIBJIICHHIA.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
N3noxenne 0CHOBHBIX NOJIOKEHUN COBPEMEHHOU
Hay4YHOU KapTHUHBI MUpa.

[IpuBeneHre npuMepoOB BIUSHUSA OTKPHITHI B PU3UKE HA
IIPOrpecc B TEXHUKE U TEXHOJIOIMH ITPOU3BOJICTBA.
Wcnons3zoBanne MHTEpHETA /U151 TOMCKa HHGOPMAITIU

e AHanu3 BBINOJIHEHHBIX
pedepaToB, TabIUL, CXEM IO
TE€MaM, OIOPHBIX KOHCIIEKTOB,;

e [lpakTnueckue 3agaHus;

e Texymuii KOHTPOIIB:
WHAWBUYAIbHBIA 1
(pOoHTaNBbHBIN ONPOC B XO€
ayJIUTOPHBIX 3aHATUM;

e AHanu3 paboThI CTy/IEHTa C
y4eOHUKaMHU,
CIPaBOYHHMKAMU, HAY4YHO-
MOMYJISIPHBIMU U3IaHUSMU,
KOMIIBIOTEPHBIMHU 0a3amu,
pecypcamu cetu HTEpHET;

e [IpoekTHas paborta
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IIpencraBieHre MEXaHUUECKOTO ABMXKEHHUS TEa
YPaBHEHUSAMH 3aBUCUMOCTU KOOPJAMHAT U MPOECKLUEN
CKOPOCTH OT BPEMEHH.

[IpeacraBienre MEXaHUYECKOTO IBMXKEHUS Tella
rpaduKaMH 3aBHCUMOCTH KOOPIUHAT U MPOSKLIUEH
CKOPOCTH OT BPEMEHH.

Onpenenenne KOOpAUHAT IPOUIEHHOTO MTYTH, CKOPOCTH U
YCKOPEHHUS Tela 1Mo rpadukaM 3aBUCUMOCTH KOOPIUHAT U
MIPOEKLUI CKOPOCTH OT BpeMeHu. OnpeneneHue
KOOpJUHAT IIPONUIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUs
TeJa 110 YPaBHEHUSAM 3aBUCHUMOCTU KOOPJIUHAT

U IPOEKLUN CKOPOCTH OT BPEMEHHU.

[IpoBeaeHne CpaBHUTENBHOTO aHAJIU3a PABHOMEPHOIO U
PABHOIIEPEMEHHOTO ABUKECHUM.

VYkazaHue UCIONb30BAHUS TOCTYNATEIBHOTO U
BpAaIllaTeIbHOIO JBUKEHUN B TEXHHUKE.

[IproGperenue omnbiTa paboOThI B TPYIIE C BBIMOIHEHHEM
Pa3IMYHbIX COLMATIBHBIX POJIEH.

Pa3paboTka BO3MOKHON CUCTEMBI ICUCTBUN U
KOHCTPYKLUU JJIs1 SKCIIEPUMEHTAIbHOTO ONPE/IEIICHUs
KMHEMaTUYECKUX BEJIUYMH.

[IpencraBnenne MHPOPMALIUU O BUAAX TBUIKCHUS B BHJIC
TaOJIU LB

[IpumeHneHue 3aK0Ha COXpPaHEHUSI UMITYJIbCA JJIs1
BBIUYHCIICHUS] U3MEHEHUM CKOPOCTEN TeJl IPU UX
B3aUMO/JICHCTBHUSX.

W3mepenue paboThl CUIT U N3MEHEHHE KHHETUYECKON
SHEpruu tena. Beruncnenue paboThl CUl M U3MEHEHUS
KMHETUYECKOW dHEPruu Tea.

Brrunciienne noTeHIHaNbHON SHEPTUU TEN B
IpPaBUTALMOHHOM T10Je. OmpeneneHue NoTeHIMAIBHOM
SHEPTUH YIPYTro 1e(OpMUPOBAHHOTO TeJIa MO U3BECTHOU
nedopMaruy 1 KecTKOCTH Tea.

[IpuMeHeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU
IIPU pacyeTax pe3yJIbTaTOB B3aUMOJECHCTBUN TEI
IPaBUTALMOHHBIMU CHJIAMHU M CUJIAMU YIIPYTOCTH.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYka3zaHue yueOHbIX IUCHUUIUIMH, TPU U3YYEHUH KOTOPBIX
UCIOJIb3YIOTCS 3aKOHBI COXPAaHEHUS

BrinonHenue sKkCnepuMeHTOB, CITyKalux JIs
000CHOBaHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU
(MKT).

Pemenue 3a1a4 ¢ MpMMEHEHUEM OCHOBHOT'O YPaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOpHUH ra3oB.
Onpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSTHUM Ha OCHOBAHUHU YPaBHEHUS COCTOSTHUS
UJEAIBHOTO rasa.

Omnpenenenre napaMeTpoB BEILIECTBA B ra3000pa3HOM
COCTOSIHUH M TPOUCXOJISAIINX MTPOLIECCOB MO Tpadukam
zapucumoctd p (T), V (T), p (V).

DkcnepuMeHTanbHoe uccneaopanue 3asucumoctu p (T), V

(D, p (V).
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[IpencraBnenue B BUE Tpa@uKOB H30XOPHOTO,
1300apHOT0 U U30TEPMHUUYECKOIO IIPOLIECCOB.

Beruucnenue cpeHell KWNHETUYECKOW SHEPIUU TEILIOBOTIO
JBUKCHMSI MOJIEKYJI 110 U3BECTHOM TeMIIEpaType
BEILIECTBA.

Beicka3bpiBaHue runores st 00bsACHEHHs HaOIH0AaeMbIX
SABJICHUM. YKa3aHWe rpaHul IPUMEHUMOCTH MOJIEIN
«UaealIbHBIA ra3» U 3akoHoB MKT

W3mepenune Koam4ecTsa TEIUIOTHI B IIpoLeccax
TerIoneperayu. Pacuer kojimyecTsa TEIoThl,
HE00XO0AUMOTO ISl OCYIIECTBICHUS 3aJaHHOT'O IpoLecca
¢ Teruionepenaden. Pacuer n3aMeHeHus: BHyTpEHHEN
SHEpIuu Tei, paboThl U NEPeAAHHOrO KOJIMYECTBA TEIIOTHI
C MCIOJIb30BAaHUEM IIEPBOT0 3aKOHA TEPMOJANHAMUKH.
Pacuet paboTbl, COBEpIICHHOI ra3oM, o rpaduky
3aBucumoctH p (V).

Beruucnenue paboTel rasa, COBepIIEHHONW TP U3MEHEHU U
COCTOSIHMS 10 3aMKHyTOMY Lukiny. Beranciienne KII/I npu
COBEpPILIEHUHU I'a30M pabOThI B Ipolieccax U3MEHEHUs
COCTOSIHUS TI0 3aMKHYTOMY IUKITy. OOBsiICHEHNE
IIPUHLIMIIOB A€WCTBUSI TEIUIOBBIX MalluH. [leMoHcTpanus
ponu (pU3MKH B CO3/IaHUH U COBEPIICHCTBOBAHUH
TEIUIOBBIX BUTATEIIEH.

W3noxeHne CyTH SKOJIOTUIECKHUX MPOOIIEM,
00yCIIOBJIEHHBIX paOOTOMN TEMJIOBBIX JABUraTeae u
MIPEAJIOKEHUE TIYTH UX PEILEHUS.

N3mepenne BIa)KHOCTH BO31yXa.

Pacuer komuuecTBa  TEMJIOTHI, HEOOXOAMMOIO  JUIS
OCYLIECTBJICHUS IIpoliecca MEPEeX0aa BEIIECTBA U3 OJHOIO
arperaTHOro COCTOSIHUS B JIPYyTOe€.

OKCIIEpUMEHTAIBHOE HCCIIEI0BAaHUE TEIJIOBBIX CBOMCTB
BemecTsa. lIlpuBeaenne npuMepoB KanWUIAPHBIX SIBICHUN
B OBITY, IPUPOJIE, TEXHUKE.

HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX TEIL.
[TpumeHenne pU3NYECKUX MOHATUN U 3aKOHOB B yU€OHOM
MaTepuaie npopeccuoHaNIbHOI0 XapakTepa.
Hcnonb3oBanue MHTEpHETA U1 TOMCKAa HHPOPMALIUHU O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaIOB

Beruucnenue cui B3auMOJEHCTBHS TOYEUHBIX
JIIEKTPUYECKHUX 3aps0B.

Brruncnenune HanpspKEHHOCTH 3IEKTPUYECKOTO OIS
OJIHOT'O U HECKOJIBKMX TOYEUYHBIX JIEKTPUYECKUX 3apsA0B
Beruncnenune noreHnuana aIeKTpUIECKOro noJist OAHOTO U
HECKOJIBKMX TOYEUHBIX DJICKTPUYECKUX 3apSAI0B.
N3mepenne pa3HOCTH MOTEHIINATIOB.

N3mepenne 3HEpruu 3JIEKTPUIECKOT0 MO 3apsSyKEHHOTO
KOHJICHCATOPA.

Beruncrnenue 3Hepruu 3JIEKTPUUECKOTO MO 3apsSyKEHHOT O
KOHJICHCATOPA.

Pa3paboTka rnmaHa 1 BO3MOKHOM CXEMBbI IEHCTBUI
HKCIEPUMEHTAIBLHOIO ONPEIEIICHUS MEKTPOEMKOCTH

25



KOHJIEHCATOPa U JTUAIEKTPUUECKON MPOHUIIAEMOCTH
BEILIECTBA.

[IpoBeaeHne CpaBHUTEIBLHOTO aHAIU3a TPaBUTALMOHHOTO
1 3JIEKTPOCTATUYECKOTO MOJIEH

N3mepenne MOIHOCTH 3JIEKTpUUECKOro Toka. M3mepenue
OJIC 1 BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA TOKA.
BrinosiHeHUE pacyeTOB CUJIbI TOKA U HANPSDKEHUN HA
y4acTKax 3JIEKTpUUecKuX 1eneil. O0bsiCHEHNE Ha IpUMeEpe
AIEKTPUIECKOM 11enH ¢ 1ByMs uctouHukamu Toka (9/1C),
B KaKOM CJTy4ae MCTOYHHUK JIEKTPUUECKOU SHEPTUU
paboTaer B pexuMe reHepaTopa, a B KAKOM — B PEKUME
noTpeouTens.

OnpeneneHne TeMiepaTypbl HAITH HaKaJIMBAHMSL.
N3mepeHue 31eKTpUUecKoro 3apsijia JIeKTpoHa.

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU AUOJIA.
[IpoBeneHne cpaBHUTENBHOTO aHAIN3A
MOJIYITPOBOJIHUKOBBIX JUOJIOB U TPUOJIOB.
Hcnons3oBanue MaTepHETA 715 TOMCKA WH(DOPMAIIHH O
MEePCHEKTUBAX Pa3BUTHUS IOJYNPOBOJHUKOBON TEXHUKHU.
YcraHoBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3EH
N3mepenne MHAYKIIMM MarHUTHOTO 110J1s1. Beuncnenue
CHJI, IEUCTBYIOIIMUX HA IPOBOJHUK C TOKOM B MAarHUTHOM
noJie.

Brrunciienne cui, 1eMCTBYIOIIMX HA JIEKTPUUECKUI
3apsl, ABUKYIIUKACS B MATHUTHOM IIOJIE.

HccnenoBanue SBIEHUN 2IEKTPOMATHUTHON MHAYKIUH,
CaMOMHAYKIIUH.

Boruncnenue sHeprun MarHuTHOro nojist. O0bsicHeHHe
MPUHIUIIA JEHCTBUS SJIEKTPOIBUTATEIIS.

OObsicHeHre TPUHITUTIA ACUCTBUS TeHEpaTopa
AIEKTPUUYECKOTO TOKA U DJIEKTPOU3MEPUTEIBHBIX
npubopoB. OObsACHEHNE NPUHIIUTIA 1eHCTBUS Macc-
cnekTporpada, ycKopuTenei 3apsHKeHHbBIX YacTHIL.
OObsicHeHNEe POJTM MAarHUTHOTO TOJIsi 3EMJIH B )KM3HU
pacTeHui, )KUBOTHBIX, YETIOBEKA.

[IpuBenenre mMpuMEpPOB MPAKTUIECKOTO TPUMEHEHUS
W3YYCHHBIX SBIICHUH, 3aKOHOB, TPHUOOPOB, YCTPOICTB.
[IpoBeneHMe CpaBHUTEIHHOTO aHAIIA3a CBOMCTB
AIEKTPOCTATUUECKOT0, MATHUTHOT'O U BUXPEBOTO
AJIEKTPUYECKHUX TTOJIEH.

OObsicHeHrE Ha TPUMEPE MATHUTHBIX SBICHUH, TOYeMY
(hU3UKY MOKHO paccMaTpUBaTh KaK METAIUCIUTUINHY
HccnenoBanue 3aBUCUMOCTH TiepUoAa KoaebaHui
MaTeMaTUYeCKOro MasiTHUKA OT €T0 JJIMHBI, MAaCChI U
aAMIUTATYIBI KOJeOaHuH.

UccnenoBanue 3aBHCUMOCTH TTeproa KojieOaHu Tpy3a
Ha MPY>KUHE OT €r0 MacChl U JKECTKOCTHU MPY>KUHBI.
Brruucnenne nepruosa koeO0aHui MaTeMaTHUYECKOTO
MasTHHKA MO U3BECTHOMY 3HAUEHUIO €r0 JIJTUHBI.
Brruucnenue nepuosa konebanuii rpys3a Ha MpyKHUHE 0
W3BECTHBIM 3HAYEHUSIM €0 MACChl U KECTKOCTH
MIPY’KUHBI.
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BbipaboTka HaBBIKOB BOCIPUHHMATH, aHAJIU3UPOBATbH,
nepepabarbiBaTh U MPEABABIATH MHGOpPMaLUIO B
COOTBETCTBHUHM C [TIOCTABJIEHHBIMU 3a/1a4aMH.

[IpuBeneHne npuMepoB aBTOKOJIe0aTEIbHBIX
MEXaHUYeCKUX cucteM. lIpoBenenne KiaccUpUKALIH
Kose0aHui

N3mepenue NinHbI 3BYKOBOW BOJIHBI 110 PE3YJIbTaTaM
HaOmoAeHN HHTEp(EPEHIINN 3BYKOBBIX BOJIH.
Hab6mronenue u o0bsacHeHHE SIBICHUN HHTEPPEPEHIINH U
T(QPaKIIU MEXaHUYECKUX BOJIH.

[IpencraBienue obaacTeil npuMeHEHHs yIbTpa3ByKa U
MEPCIEKTUBBI €T0 UCIOIB30BAHUS B PA3IMUHBIX 007IaCTAX
HayK{, TEXHUKU,B MEJIULIMHE.

W3noxeHne CyTH SKOJIOTUIECKHUX MPOOIIEM, CBI3aHHBIX C
BO3/IEICTBUEM 3BYKOBBIX BOJIH Ha OPraHU3M YeJIOBEKa
Habnronenue ocrpyuiorpaMM rapMOHUYECKUAX KOJIeOaHH
CUJIBI TOKA B LICTIH.

N3mepenue 35eKTpoeMKOoCTH KOHIeHcaTtopa. Msmepenue
WHJYKTUBHOCTb KaTYIIKH.

HccnenoBanue sBJI€HUS JIEKTPUYECKOTO PE30HAHCA B
M1OCJIe/I0BATEIbHOM LIEH.

[IpoBenenue aHaJIOruu MEXKIY buznueckuMu
BEJIMUYMHAMH, XapaKTEPU3YIOLIMMU MEXaHUYECKYI0 U
AJIEKTPOMArHUTHYIO KOJIeOATEIIbHBIE CUCTEMBI.

Pacyer 3HaueHui CUIIbI TOKA U HANIPSKEHMSI HA DJIEMEHTaX
L[ENU IEPEMEHHOT0 TOKa.

VccnenoBanue npuHIUNIA AeWCcTBUS TpaHchopmaTopa.
WccnenoBanue npuHuna JeHCTBUS TeHepaTopa
IIEPEMEHHOT'0 TOKA.

Hcnons3oBanue MuTepHeTa s norucka nHGOpMaLuu o
COBPEMEHHBIX CIIOCO0ax Mepesadn eKTPOIHEPTUU
OcymiecTBiieHne — paauonepefayd W paauonpuema.
HccnenoBanne CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIILHOTO TeJedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIEHNUS K N3Y4aeMbIM Ha
ypokax (pu3nKu 00BEeKTaM U OCBaWBaCMBbIM BHIaM
nesrenbHocTH. OOBsICHEHNE MPUHIMITHAIBHOTO PA3INUHS
MIPUPOBI YIPYTHX U 3JIEKTPOMAarHUTHBIX BOJIH.
W3noxeHne CyTH SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJ€0aHUSIMU U BOJHAMHU.
OOBsicHEeHHE POJIU 3JIEKTPOMAarHUTHBIX BOJIH B
COBPEMEHHBIX HUCCIIeI0BaHUAX Beenennon

[IpuMeHeHNEe HA IPAKTUKE 3aKOHOB OTPAXEHUS U
MIPEIOMJIEHUS CBETA NP PELICHUH 3aa4.

Omnpenenenne COEKTPAIbHBIX TPAHUL] YyBCTBUTEIBHOCTH
YeJI0BEYECKOro IJiasa.

YMeHue cTpouTh U300pakeHus MPeMETOB, JaBaeMble
TuH3aMu. PacueT paccTosiHUSI OT JIMH3BI 10 H300paskeHus
IpeaMera.

Pacuer onrtraeckoii cuitbl a3k, 3Meperue GoKycHOTo
paccTOsHUS JIMH3BIL.

HcnpiTanue Mozenell MUKpOCKOIIA U TEIeCKona
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Habmnronenue siBneHust uHTepdepeHunu
AIIEKTPOMArHUTHBIX BoJIH. Habnronenue spneHus
I(PaKIUH 3JIEKTPOMArHUTHBIX BOJIH.

Habmtoienue siBjaeHus! MONSIpU3aliy AIEKTPOMArHUTHBIX
BOJIH. MI3MepeHue UIMHbI CBETOBOM BOJIHBI 110
pe3ynbraTtaM HaOJII0ACHUs SIBIICHUS HHTep(EepEHITIH.
HaGmonnenue sBiaenust qudpakiuu ceeta. Habmonenue
SIBJIGHUS NIOJIIpU3aLUK U Jucnepeuu ceeta. [louck
pa3IMyuui U CXO/CTBA MEXAY NU(PAKIHOHHBIM U
JUCIIEPCUOHHBIM CIEKTPAMHU.

[IpuBeneHne npuMepoB MOSIBIEHUS B IPUPOJE U
UCTIOJIb30BAaHUS B TEXHUKE SIBJICHUN MHTEP(EPEHIINH,

I paKIuy, MOJIIPU3aLUU U TUCIIEPCUU CBETA.
[lepeuuncnenue MeTo10B MO3HAHUS, KOTOPBIE
WCII0JIb30BaHbI IIPU U3YYEHUU YKA3aHHBIX SIBJICHUN
HaGmonenue goroaekrpudeckoro s dexra.

Oo0bsacHenne 3akoHOB CTOJIETOBA Ha OCHOBE KBAaHTOBBIX
IIPEACTABJICHUM.

Pacuer makcuManbHONM KHHETUYECKOM SHEPIUU
AJIEKTPOHOB pH (HOTORIEKTpUIecKOM 3 dexre.
Omnpenenenre paboOThl BBIXOJA DJIEKTPOHA MO Tpaduky
3aBUCUMOCTM MAaKCUMaJIbHOM KHHETUYECKOM SHEpPruu
(OTOANEKTPOHOB OT YacTOThl cBeTa. M3mepeHue paboThI
BBIXOJIa 3JIEKTPOHA.

[lepeuncienne mnpuOOPOB  YCTAaHOBKH, B  KOTOPBIX
MpUMEHseTCsS 0e3MHEPIMOHHOCTE (hoTodPdekTa.
OOBsicHeHHEe KOPITYCKYJIIPHO-BOJIHOBOTO Jyaiu3ma
cBOMCTB (pOoTOHOB. OOBACHEHNE POJIM KBAHTOBOI ONTUKHU B
Pa3BUTHM COBPEMEHHOM (pr3uKH

Habintoienne nuHelyaTbIX ClIeKTPOB.

Pacyer 4yacTOTBI U AJIMHBI BOJIHBI UCITYCKa€MOT'O CBETA IIPU
Iepexo/ie aToMa BOI0pojia U3 OJHOTO CTAI[MIOHAPHOTO
COCTOSIHMS B IpYTO€.

OObscHEHNE TPOUCX0XKIEHUS JTMHEWYATOr0 CEKTpa
aTOMa BOJIOPOJA U PA3IMUus JIMHEWYAThIX CIIEKTPOB
Pa3IMYHbIX ra30B.

HccnenoBanue TMHENYATOTO CIIEKTPA.

UccnenoBanue npuHImNa padoThl JIOMUHECIIEHTHON
namrbl. Habmronenue u 00bsiCHEHNE IPUHIIKTIA IeHCTBUA
Jasepa.

IIpuBeneHre npuMepOB UCIIOIB30BAHMSI Jla3epa B
COBPEMEHHOU HayKe U TEXHUKE.

Hcnonb3oBanue WHTepHeTa Uil moucka MHGOpMAIMHU O
MepCIeKTUBaxX MPUMEHEHUs Ja3epa

HaGmronenue TpexoB anbda-yactuil B kamepe BuiabcoHa.
PerucrpupoBanue siiepHbIX H3IY4EHUHN C TOMOLIBIO
cyerurka ['errepa.

Pacuer sHepruu cBsI3u aTOMHBIX s1€ED.

Omnpenenenue 3apsaa 1 MacCOBOIO YKMCIIa aTOMHOTO $1/1pa,
BO3HHMKAIOILIETO B PE3YyJIbTATE PAAMOAKTUBHOIO pacnajia.
Brruncnenue sHepruu, 0CBOOOXKTAIOIIEHCS TIPH
PagOAKTUBHOM pacnaje.
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Omnpenenenne NpoAyKTOB SAEPHOIN peakLnu.
Beruucnenue sHepruu, ocBoOOKIaroMEeCst IPU AJEPHBIX
peakuusix. [lonnumanue npeuMyIiecTs U HEAOCTATKOB
UCIOJIb30BAHUS ATOMHOM SHEPIHH U HOHU3UPYIOIUX
U3JIy4YEHUH B IPOMBILUIEHHOCTH, MEAULIMHE.

W3noxeHue cyTH 3KOJIOTHYECKUX NTPO0IIeM, CBA3aHHBIX C
OMOJIOTUYECKUM JICHCTBUEM PAJHMOAKTUBHBIX U3ITyUYCHHH.
[TpoBenenune KiacCUPpUKAIMU HJIEMEHTAPHBIX YACTHII 10
ux (pU3NYECKUM XapaKTepuCTUKaM (Macce, 3apsay,
BPEMEHMU JKU3HHU, CIIUHY U T. 11.).

IToHnMaHMe EHHOCTEH HAY4YHOr'O [TO3HAHUS MUpA HE
BOOOIIE JJIsl YEIIOBEYECTBA B LIEJIOM, a JIJISl KaX 100
o0yyJaroIerocs JIM4HO, IEHHOCTEH OBJIAIEHUSI METOJIOM
HAYYHOTO TO3HAHUS JUISL JOCTIKEHUS ycIexa B JTI000M
BUJIE IPAKTUYECKOH 1EATEILHOCTH

HabGnronenue 3a 3Be3gamu, JIyHoii 1 miiaHeTamu B
tesneckon. HabmroeHne ColHeUHbIX IATEH C ITOMOLIbIO
TEJIECKOIIa U COJTHEYHO- I'0 SKpaHa.

Hcnonb3oBanue MHTepHeTa U1 HOUCKa N300paykeHUH
KOCMHUYECKHX 00BEKTOB M HH(pOpMAIHH 00 MX
ocoOeHHOCTsIX OOCyKAeHNE BO3MOXKHBIX CLICHAPHUEB
sBomonnu Beenennont. Mcnonb3oBanue MHTEepHEeTa 11
[IOMCKA COBPEMEHHOW MH(POPMALIUU O Pa3BUTUU
Bcenennoii. Onienka nHGpOpMAIIH ¢ TTO3UIUHN €€ CBOICTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTHI, aKTyaIbHOCTH
uT. I

Brruucnenue sHepruu, ocBoOoXaaromeics mpu
TEPMOSJIEPHBIX PEaKIUsX.

dopmynupoBKa IpoOIeM TEPMOSIIEPHOI SHEPTeTUKH.
OObsicHEeHNE BIUSHUS COTHEYHONW aKTUBHOCTH Ha 3EMUTIO.
[Tonnmanue poau KOCMUYECKUX MCCIEA0BAHNMN, NX
Hay4YHOT'O U SKOHOMHMUYECKOTO 3HAaYEHHS.

OOcyXeHrne COBPEMEHHBIX THUIOTE3 O MPOUCXOXKICHUH
CoslHeYHOW CUCTEMBI
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