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1 HOACHUTEJIbBHAS 3AIINCKA

Pabouas mnporpamma o0meoOpa3oBaTenbHOl  y4eOHOM  AucUMILIUHBL  «DU3KKa»
npeaHasHayeHa ais usydenus: ¢uszuku B DI'BOY BO «MarHutoropckuii rocy1apcTBeHHBIN
TexHudeckuid yausepcuteT uM. ['.M. HocoBa» MHoronpoduibHbIN KOJISIK, peaIu3yIOIIeM
00pa3oBaTeNpHYI0 MPOTpaMMy CpeaHero oOmiero oOpa3oBaHHMs B Tpeaeiaax OCBOCHUS
IpOrpaMMbl MOJATOTOBKU CIELMAIUCTOB CpPEJHEro 3BeHa Ha 0a3e OCHOBHOIO OOMIETo
o0OpazoBaHusl.

[Iporpamma pazpadorana ¢ yuerom tpedoBanuii ®I'OC cpennero nmpodeccuoHaIbHOTO
oOpa3zoBanus 1 npodpuis NpoPecCHOHATHHOT0 00pa30BaHUs HAa OCHOBE:

— 1peboBanuii ®I'OC cpeanero obmero od6pasoBaHus, MPEAbIBIIEMBIX K CTPYKTYypE,

COJIEP’KaHUIO U pe3ysIbTaTaM OCBOCHHUS yUeOHOU JUCHUILTUHBI « DU3UKaY,
- MPUMEPHON MpOorpaMMbl 001Ie00pa3oBaTeIbHON Y4eOHOU IUCHHMILTUHBI «DH3UKa» IS
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpPraHMU3allMi, peKOMEeHAOBaHHON dDenepalibHbIM
rOCYJapCTBEHHBIM aBTOHOMHBIM  yupexicHueM «DenepanbHbli HUHCTUTYT Pa3BUTHS
obpazoBanus (OPI'AY «DPHUPO») B kadecTBe NPUMEPHOM MNPOrpaMMbl I pealu3aluu
OCHOBHOHM mpodeccnoHanbHoi oOpazoBatenbHol mporpammbl CIIO Ha 06a3e OCHOBHOTO
o0miero oOpa3oBaHusl C MOJTYYEHHEM cpeaHero obmiero oopazoBanus. [Iporokon Ne 3 ot 21
utons 2015r. Peructpanmonnslii Homep periensuu 384 ot 23 utons 2015r. ®I'AY «DUPO».

— Pexomenpanuii 1mo opraHu3anUu MOJYYEHHUs CpeaHero oOmero oobpazoBaHus B
mpelenax OCBOGHHS  00pa3oBaTENbHBIX  MPOrpaMM  CpeaHero  Ipo¢eCCHOHAIBLHOTO
o0Opa3oBaHus Ha 06a3e OCHOBHOTO OOIIEro o0pa3oBaHMs C y4eTOM TpeOoBaHUH (enepanbHbBIX
rOCYy/IapCTBEHHBIX CTaHAAPTOB M IMOJIyd4aeMoil mMmpodeccuyu WU CHEHUAIBHOCTH CPEIHEro
npodeccuonasibHoro oopaszosanus (Ilucemo [lemaprameHnTa rocyqapCTBEHHON MOJUTHUKH B
cdepe moaroroBku padounx kaapos u 10 MunoOpuayku Poccuu ot 17.03.2015 Ne 06-259,
C YTOUHCHUSIMH).

Conaepxxanne nporpammbl «HanMeHoBaHuE» HampaBieHO HAa JOCTUKEHUE CIEAYIOIIMX
neJiei:

- OCBOCHHE 3HAHUI 0 PyHIaAMEHTaIbHBIX QU3MUECKUX 3aKOHAX U MPUHIUIAX, JTeKAIINX
B OCHOBE COBpPEMEHHOW (PHU3MYECKOW KapTUHBI MHpa; Hambojee BaKHBIX OTKPBITUSX B
obnactu (PU3HMKH, OKA3aBIIUX OMpPEIENIoNiee BIUSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJOTHH;
METOJIaX Hay4YHOT'O MO3HAHUS TPUPOJIbI;

- OBJAJIEHUE YMEHHSIMH TMPOBOJUTH HAONIOJIEHUS, TJIAHUPOBATh U BBIMOIHSITH
AKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3bI U CTPOUTH MOJIETH, TPUMEHSTD MMOJTYyUEHHBIC 3HAHUS TI0
¢usuke i1 OOBSACHEHHS pa3HOOOpa3HBbIX (HU3MUECKUX SIBIEHHM M CBOICTB BEIIECTB;
NPAKTUYECKH  MCMOJb30BaTh  (U3MUecKWe  3HAHUS;  OLEHUBaTh  JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOW WH(pOpMAIUY;

- pa3BUTHE T[O3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKUX
CHocoOHOCTEH B mpoliecce MPUOOPETEeHHs 3HAaHUH U yMEHHH 1Mo (U3MKe ¢ UCIOIb30BAHUEM
Pa3TUYHBIX UCTOYHUKOB MH(OPMAIIMU U COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCHHTaHUE YOEKJEHHOCTH B BO3MOXKHOCTH TIO3HAHHMS 3aKOHOB TIPUPOJBI,
UCIIOJIb30BaHUsl JIOCTH)KEHUN (u3uKu Ha Ojaro pa3BUTHS YEIOBEYECKOW IMBUIIM3AINM,
HEOOXO/JMMOCTH  COTPYAHMYECTBa B  TNPOIECCE COBMECTHOTO  BBINIOJHEHUS — 3ajad,
YBQXHUTEILHOTO OTHOUIEHHS K MHEHMIO ONIOHEHTa NpuU OOCYKIEHHH MpoliemM
€CTECTBEHHOHAYyYHOIO0  COAEpKAaHMs; TOTOBHOCTM K  MOPAJIBHO-dTUYECKOW  OLICHKE
MCIIOJIb30BAaHUsl HayUHBIX JTIOCTH)KEHUH, UyBCTBA OTBETCTBEHHOCTH 3a 3AIUTY OKpYKarolen
Cpelibl;

- HWCIIOJIb30BAaHHWE NPHUOOPETEHHBIX 3HAHUM M YMEHMH JUIsl pelleHus MpPaKTHYECKUX
3aJa4  TOBCEJHEBHOW JKM3HM, oOecredeHus Oe30MacHOCTH  COOCTBEHHOH  KHU3HH,
paloHaIbHOIO MPUPOJOIONB30BAHUS U OXpaHbl OKpYXKarolled cpelapl M BO3MOXKHOCTh
NPUMEHEHUS 3HAHMM TpU  pelIeHWH  3a7a4, BO3HHUKAIOIIMX B  MOCJIEAYIOLEH
npodhecCuoHaNBbHOM NeSTENbHOCTH.



B mnporpammy BKIIOYEHO COJiep)KaHWE, HampaBliecHHOe Ha (opMmHupoBaHHE Y
00ydJaromuxcsi KOMIETSHIINH, HEOOXOAMMBIX /I KAa4eCTBEHHOTO OCBOCHHUS IMPOTPAMMBI
noAroTOBKM crienuanuctoB cpennero 3BeHa (IIIICC3) wa 06a3e OCHOBHOrO 0OIIETO
00pa30BaHUs C MOJYICHUEM CPETHETO 00IIeTo 00pa3oBaHusl.

B nmanHO#t paboueli mporpamMme IpeJICTaBICHBI: O0INas XapaKTEPUCTHKA M MECTO
y4eOHOUM NUCIUIUIMHBI, pPe3yibTaThl OOYYEHHs, TEMaTUYEeCKHH IUIAH W COACPNKAHHE C
MEPEYHEM IPAKTHYCCKHUX/Ta00PaTOPHBIX PAadOT, TEMAaTUKOH HHIUBUAYAIBHBIX IIPOCKTOB,
AKTUBHBIE W WHTCPAKTUBHBIE (OPMBI TIPOBEACHUS 3aHATHH, Y4eOHO-METOAMYECKOE U
MaTepUaIbHO-TEXHUYECKOE 00ecIIeueHIe 00pa30BaTeIbHOM JACITeILHOCTH.

AnanTupoBaHHas mporpamMma paspabaThiBacTCs MPH HAJTWMYUU 3asBJICHUS CO CTOPOHBI
00yJaroIIerocss ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3JJ0OPOBbBS (€10 POAMTENCH WIIH 3aKOHHBIX
MpeICTaBUTENIC) W MEIUIIMHCKUX TIOKa3aHUH (PEKOMEHMAIMSIMH TICHXOJIOTO-MEIUKO-
Mearorndeckoi KOMUCCHUH).



2 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIMHBI « PU3UKA»
Pabouas nporpamma y4eOHOMN IUCHUIUIMHBI COCTOUT U3 /Pa3/IeiioB:

Mexanuka.

OCHOBBI MOJIEKYJISIPHOHN (PU3UKH U TEPMOTUHAMUKH.
ONeKTpoMHAMUKA.

Konebanus 1 BOJIHBI.

Ornruka.

DeMeHTHl KBaHTOBOH (pr3HKH.

Oporonys BeeneHHON.

Noghk~kwbE

YcnoBueM GpopMHUpOBaHUS OOLIMX KOMIETEHIIUI M YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI
aBisieTcs OOyuyeHHMe Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO  MOJXOAa,  KOTOPBIH
IpeJoiaraeT akTUBHOCTh OOyJaroluxcs, Korja 3HaHUE He NEepelaeTcss B TOTOBOM BHUJE, a
CTPOUTCS CAMUMH 00YYaIOIUMHUCS B IIPOLIECCE UX TTO3HABATENIbHON AEATEIbHOCTH.

[Ipyn m3ydyenun mucumiuinHbl «DU3MKa» HCHONB3YIOTCA INENArOru4ecKd TEXHOJIOTHH:
UTpOBasi JIEATENILHOCTh; IPOEKTHAsl JAEATENIbHOCTh; IMpoOiieMHOe oOyueHue; oOydeHue B
JMajiore; CHUCTeMa BOIMPOCOB W 33/IaHUM, OpraHu3anus peQIeKCUBHOU JESTeIbHOCTH;
TEXHOJIOTUSI OPT(OINO0; CO3JaHUE CUTYaAIUi, HAlIPABJICHHBIX HA MH(GOPMALIMOHHBIN MMOMCK;
CO3/1aHHME€ CUTYyalluM BbIOOpA U T.J., @ TaK K€ aKTUBHbIE U UHTEPAKTUBHbIE METObI 00YUEHMUS,
npencrasiaeHuble B Ilpunoxenun 1. HauOonee wnenecooOpa3zHble BHIBI  3aHATHIA
KOMOMHMpPOBAHHbIE YPOKH, IPAKTUUYECKHE 3aHATHUSA, CEMHHAphbl, 3a4€Tbl, JTUCKYCCHH,
KOHCYJIbTALIUH.

[IporpaMMa yuuThIBa€T HEOOXOAUMOCTb Pa3BUTUS y 00YYarOIIMXCS KOMIETEHTHOCTH B
0o0acTH  HCMONIBb30BaHUS  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJOTMH U
MCCJIEI0BATENbCKUX HABBIKOB. [IJIsl 3TOro B KauecTBe 3aJaHuM MIPEAYCMOTPEH MIOUCK U aHAJIN3
uHpopmauun B HMHTepHeTe, pa3paboTka HHIMBHIYaJIbHOIO TIPOEKTa M  CO3/aHUE
KOMITBIOTEPHOU ITPE3EHTALINH.

OneHka KayecTBa OCBOCHMs Y4YeOHOM JMCLMIUIMHBI OCYLIECTBISETCS B Hpolecce
TEKYILEro KOHTPOJISI ¥ POMEKYTOYHOM aTTECTALUH.

Texkymmii KOHTpPOJIb yCIIEBAa€MOCTH TMPOBOAMTCA B (opMe. YCTHOTO oIpoca,
TECTUPOBAHUS, KOHTPOJIbHBIX PAa0OT, OLIEHKU BBIIOJIHEHUS MPAKTUUYECKUX U J1a00paTOPHBIX
paboT, 3a1aHui CaMOCTOSITEIbHON paboTHI.

dopMol MTPOMEKYTOUHON aTTecTalMu 1Mo ydeOHoW maucturuinHe «Duszukay sBisercs
KOMILJIEKCHBIN 3K3aMEeH C TUCLUIIIMHON ACTPOHOMUS BO 2 ceMeCTpe.



3 MECTO JMCIIUIIVIMHBI B YYHEBHOM IIJIAHE

VYueOnass mucuuiuimaa «Duszmka» sSBISeTCS y4eOHBIM MPEAMETOM M3 00s3aTEIBHOM
npeametHoi ooiactu «EctectBernnbie Haykny PI'OC cpegnero obmero ooOpa3oBaHus.

VYuebnas mucuuiuinHa «®PuU3uMKa» OTHOCHTCS K 0O0IIe00pa3oBaTEIbHOMY IIHKITY
yaeoOnoro miuana [TIICC3 na 6a3e ocHOBHOTO 00111eTO 00pa30BaHMS.

[Ipy oOcCBOEGHMH CHENHMATBHOCTEW TEXHHUUYECKOro mpoduis ydeOHas IUCIHILIMHA
«Dwusznkay uzydaercs Kak npoduibHas B o0beme 146 yacoB, B TOM YHCJIE TEOPETHYECKOTO
o0yuyeHust 56 yacoB u 78 yacoB — MPAKTUYECKOTO OOYUCHHUS.

OcBoeHue HOBOTO COJIEpKAHUSI OCYIIECTBISETCS C OMOPOM Ha MEXKIpeAMETHbIC
CBSI3M ¢ JaucuuIiuinHamu  «Maremarukay, «DJEKTPOTeXHHKa M DIEKTPOHHUKAY,
«MatepuanoBeieHHE», «XUMU».

3HaHUs, YMEHUS U TOJyYEHHBbIE CTYIEHTaMU TPU OCBOCHUM 001Ie00pa3oBaTeIbHOM
yueOHOM MUCHUIUIMHBL «DU3uKa» YIIIyONsIOTCS U PACIIUPSIOTCS B MPOIECCe HU3YUYCHUS
y4€OHBIX JUCLMILIMH IPOrpaMMbl MOATOTOBKU CHELUAINCTOB cpeaHero 3BeHa uukia EH.03
®dusuka.



4 PE3YJIbTATBHI OCBOEHH S YYEBHOM JUCIHUTIIUHBI

4.1 OcBoenue cojaepxkaHusi y4eOHON gucnuriiuHbl «Du3ukay obecneynBaeT
JOCTIKEHUE 00YJAIOIIMMHUCS CICIYIONINX Pe3yJbTaTOB:

JUYHOCHIHBIX:
YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUUM U JOCTIDKCHHMSIM OTE€UECTBEHHOM
¢u3nueckoll Hayku; (U3MYECKH I'PaMOTHOE IMOBEJIEHHE B NpodeccHOHaIbHOM
NEATENIbHOCTU U OBITY MPU O0palieHuu ¢ TPUOOpaMH M YCTPOHCTBaMU;

TOTOBHOCTh K IPOJOJDKEHHIO OOpa3oBaHUS W MOBBILIEHUS KBaIM(UKALUU B
n30paHHON HPO(ECCHOHATBHON NESITENbHOCTH U OOBEKTUBHOE OCO3HAHHME DPOJIU
(GU3NYEeCKUX KOMIIETEHLUH B 3TOM;

YMEHHUE HCIIOJIb30BaTh JOCTH)KCHHUSI COBPEMEHHON (U3MUecKoil Hayku U
(hU3UYECKUX TEXHOJIOIMH I MOBBIIIEHUS COOCTBEHHOI'O HMHTEIJIEKTYaJIbHOIO
pa3BUTHS B BBIOpaHHOM PO eCCUOHATIBHOM eI TEIbHOCTH;

YMEHHE CaMOCTOSTEIbHO J00bIBaTh HOBBIE JUIsi ceOsl (u3MUecCKHe 3HaHUS,
WCTIOJIB3YSl ISl 3TOT'O JIOCTYIIHbIE HCTOUYHUKHU MH(POPMALINK;

YMEHHUE BBICTPAMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMAaHJE IO
pelieHuto o0IKX 3a/1a4;

YMEHHUE YNPaBISITh CBOCM IO3HABATEIBHOW JIEATENbHOCTBIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

.Memanpedmemublx:

WCIIOJB30BAaHUE PA3IUYHBIX BHJIOB II03HABATEJIBHOW JEATEITBHOCTH IS
peuieHus (GU3MYECKUX 3a]ad, MPUMEHEHHE OCHOBHBIX METOJO0B IO3HAHUS
(HaOmrofeHMs, ONMCAHUS, U3MEPEHMs, DOKCIEepUMEHTa) ISl H3y4YeHUus
Pa3JIMUHBIX CTOPOH OKPYXKalollel JeHCTBUTENBHOCTH;

HCIIOJIBb30BAHUE OCHOBHBIX HHTEIUICKTYaJIbHBIX  OIEpaldil: IMOCTAaHOBKHU
3a71aui, (QOPMYJIMPOBaHUsS THUIIOTE3, aHaJIM3a W CHUHTE3a, CpPaBHEHMS,
000011IeHUsI, CUCTEMATU3AIMHU, BBISIBJICHUS MPUUYMHHO-CIIEICTBEHHBIX CBSI3€H,
[IOMCKa aHaJOroB, (OPMYIMPOBAHMS BBIBOJOB I H3YYEHHUS Pa3IMUHBIX
CTOpPOH (U3UYECKUX OOBEKTOB, SBJIEHUH M TMPOLECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOIMMOCTh CTAJIKMBAThCS B MPOoecCHOHAIbHON cdepe;

YMCHHUEC TCHCPUPOBATH HACHU W OIPCACIIATL CPCIACTBa, H€06XOILI/IMBIG I UX
pcamn3anmuu;

YMCHHUE HCIIOJb30BATh PA3JIMYHBIC HWCTOYHUKH IJId ITOJTYUCHUSA (1)1/[3PI‘ICCKOI7]
I/IH(I)OpMaI_II/II/I, OLICHUBATH €€ JOCTOBCPHOCTD;

YMCHHUEC aHAJIM3UPOBATH U NPEACTABIIATH I/IH(l)OpMaHI/IIO B Pa3JIMUHbIX BHUAAX;

yMeHue IyOJUYHO TPEeACTaBIATh pe3yJbTaThl COOCTBEHHOI'O HCCIIEIOBaHUS,
BECTH JHUCKYCCHH, JOCTYITHO M TapMOHHUYHO codYeTas cojepkaHue u (popmbl
npecTaBisieMoi UH(POPMAIUK; Ul TIYXUX, CIa00CIbIIIAIINX, T03IHOOTTIOXIIINX
oOydaroluxcsi:  BJIQZICHME  HaBbIKAaMH  ONpEIeNIeHus M UCIpaBIICHUs
cneundruyeckux ommoboK (arpaMMaTU3MOB) B IUCbMEHHON M YCTHOM peun;

npeomemmovix:
c(hOpMUPOBAHHOCTh TPEACTABICHUA O POJU M MecTe (U3NKH B COBPEMEHHOM
HAyYHOUW KapTUHE MHpa; MOHUMaHWE (PU3NYECKON CYIIHOCTH HAOIIOJAeMBIX BO
Bcenennoit  sBieHmid, poau  pusukum B (HOPMHPOBAHMHM ~ Kpyrosopa u

8



(GyHKIIMOHAIBLHOW IPaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs] MPAKTUYECKUX 3a/1ay;

BJIQJICHWE OCHOBOIIOJIATAIOIIMMH (U3NYSCKUMHU TOHATHIMH, 3aKOHOMEPHOCTSIMU,
3aKOHAMHU W TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHWE (PU3NUECKOW TEPMHUHOJIOTHU WU
CHUMBOJIUKH;

BJIaJICHUE OCHOBHBIMH METOJIaMHU HAyYHOTO TO3HAHUS, MCIOJb3yeMbIMU B (DU3HKE:
HaOJIIOJICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

yMeHHsl 00padaThIBaTh pPe3yibTaThl H3MEPEHUM, OOHAPYKUBATH 3aBUCUMOCTD MEXKIY
GU3HYECKUMU BETMUYNHAME, OOBSICHATD MOJTy4EHHBIC PE3yIbTaThl U JCNIaTh BBIBOIBL;

c(OpMUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUE 3a1a4H;

c(OPMHPOBAHHOCTh YMEHHS MPHUMEHATH IOJyYCHHbIC 3HAHUS IS OOBSICHEHUS
yCIIOBUH MpoTeKkaHus (PU3MUECKUX SBJICHUH B MpHUpoJe, MpodeccuoHanbHol chepe
U IS IPUHATHS IPAKTUUECKUX PELICHUH B TIOBCEAHEBHON KU3HU;

c(OpMUPOBAHHOCTh COOCTBEHHOW TO3MIIMKA MO OTHOLIECHUIO K (U3UYECKOM
uH(pOopMaLny, NOJy4aeMOl U3 pa3HbIX HICTOYHHUKOB.

4.2 TlepedeHb 3aJaHMIi 1JIA MPOMEKYTOYHON aTTECTAIIUH

HpOMe)KYTO‘lHaSI aTTccTanuAa o6yqafoumxc>1 110 yqe6H0171 JUCHUITIINHE «Duzuka»
OCYIICCTBIIACTCA IO 3aBCPHICHUN U3YUYCHHA l[aHHOﬁ JUCHUIINIMHBI U TO3BOJIACT ONPCACIIUTD
Ka4ueCTBO U YPOBCHb €€ OCBOCHUHI.

Ne

Konmponsnuie gonpocwvl/oudaxmuueckue eOuHuybl

Tema

1

MexaHuuyeckoe IBUKEHUE, pABHOMEPHOE, PABHOYCKOPEHHOE
JBUKECHHE, UX XapaKTePUCTUKU

N

PaBHOMEpHOE ABMKEHNE IO OKPYKHOCTH U €r0 XapaKTEPUCTUKH

3aKOoHEBI JuHaMUKH HbproToHa. BUABI CHI B MEXaHHKE.

Nmnynee Tena. 3akOH coXpaHeHUs uMIylbca. PeakTtuBHOE
JIBYDKEHUE

MexaHnuueckasi paboTa, MOIIHOCTb, SHEPrus. 3aKOH COXpPaHEHMS
SHEPTHUH .

MEXaHHUKa

OcnoBuble nonoxxenust MKT, ux onsiTHOe o6ocHOBaHue. Juddysus.
bpoyHnoBckoe nBuxkenue. OcnoBHoe ypaBHeHue MKT.

YPaBHeHI/IC COCTOsAHHA NCAJTBHOTO I'a3a. I/I3OHpOI_ICCCBI B rasax.

Buytpennsas oHeprus .IlepBoe Hadamo TEpPMOJMHAMHKH, €rO
[IPUMEHEHHE K U30IPOLIECCaM.

Mogenp CTpoeHHs] TBEPABIX TeEJ, MEXAHUYECKHE CBOMCTBAa. Buibl
KPUCTAJUIMYECKUX CTPYKTYP.

Ocuosel MKT

10

DOnekTpu3anusi Tell. 3aKOH COXpaHEHUs 3IJIEKTPUYECKOro 3apsja.
3akon KynoHa.

DIIEKTpOCTaTHUKA




11

DJNEeKTpUYECKOe MOJIE U €ro XapaKTEepUCTHKH (HANPSKEHHOCTh H
[IOTEHLIAN)

12

DnekTpuyeckas eMKOCTh. KoHieHCaTOphI ¥ MX BU/IBI.

13

DNEeKTPUYECKUM TOK, €ro XapakTepucTuku. 3akoH Oma i yyacTka
renu. ConpoTuBIIEHUE MPOBOTHUKA.

14

3aKOHEI MMOCJICA0OBATCIBHOTO u nmapajijieJIibHOI'O COCIMHCHUA
IMPOBOJIHHUKOB.

15

OJ1C ucrounmka Toka. 3aKkoH OMa JIJ1s1 IIOJTHOM LIECTH.

16

Pabora u MoutHOCTh TOKa. TerioBoe neicTBUE ToOKa. 3aKoH Jkoys-
Ulenma

17

[ToynpoBoHuku. CoOCTBEHHAs U NPUMECHAs! IPOBOJAUMOCTb.

18

P-nt mepexon u ero cBoicTBO. [TomymmpoBOTHUKOBEIE IPUOOPHI (INOI,
TPHUOJT)

19

.MarnutHoe none, ero xapakrepuctuku. Cuna Amnepa. Cuna
Jlopenua

20

3akoH s5ekTpoMarHuTHo uHaykuuu. JC naaykuuu. [Ipasuiio
Jlenna.

21

[lepeMeHHBII TOK, €ro nojaydeHue. I'eneparop Toka.

22

23

BubI COMTPOTHBIICHUH B IIeNsAX ToKa. TpanchopmaTopsl.

DIIEKTpOMarHeT
U3M

BaKOHBI OTpaXXCHUA U MPCIOMIICHUSA

24

XoJ nydeil yepes I0CKONapauieIbHYIO NIACTUHKY U
Hepes TpexrpaHHyro npusMy. [loHOe BHyTpeHHEe OTpakeHHe

25

KBantoBas Teopusi cBera. Buemnnit potorddexT u ero 3akoHsbI.

OnTuka

26

Monens aroma Pesepdopma. Ilocrymatst bopa. Wsnydenwe wu
[MOTJIOIEHNE SHEPTUUA ATOMOM.

27

BayTpennuit gorospdexr. dortoconpoTuBieHus, (HOTOAIEMEHTH U
[IX IPUMECHEHUE

28

EcTecTBeHHas paJiMOaKTUBHOCTh. XapakTepucTuka o f3,Y —ydei.

KBanToBas,
aToMHas (u3MKa

Tunosble 3axaHnsa

Tema

Tennmoxom, ABUTasich U3 COCTOSHUSA MOKOSI ¢ yckopeHueM 0, 1 M/c?, mocTuraet
ckopoctd 36 KM/4 .3a Kakoe BpeMst 3Ta CKOpocCTh gocTurayra ? Kakoit myTsb
3a 3TO BpeMs IPoiAeH?

TToesn, moaXoast K CTAHIIUU CO CKOPOCTHIO 72KM/4, HAUMHAET TOPMO3UTH.
Haiitu BpeMs TopMO>KeHHUA ITOe37a 10 IIOJIHOM OCTaHOBKH, €CIIU
ko3 dunnent tperus paser 0,005?

Onpenenuts CKOPOCTh OTJIa4l BUHTOBKH, €CJIM CKOPOCTh BBUICTAIOIICH TyJIH
760 m/c, a macca BuHTOBKH B 500 pa3 Oosbliie Macchl ITyJIH.

Mexanunka
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OmnpenenuTs M3MEHEHNE BHYTPEHHEH 9HEPTUH T'a3a, €CIIM OH, COBEPIINB
paboty 100 [k, moxyamn kommdectBo TertoTsl 200 [Ix.

Haiiti maccy yriexuciaoro rasa B 0ajuione BMecTUMocTbio 40 11 mpu
temneparype 288 K u nasnenuu 4,9 Mlla.

OcuoBet MKT
u
TEPMOIUHAMUK
a

C KaKoii CHIIOM JIeHCTBYeT moJie Ha 3apsi 5+10 7 B TOuke, r/ie HANPSKEHHOCTS 1,5
4
* 10 "H/Ku.

C kakoii crioil IeficTBYIOT JpyT Ha Jpyra IBa TOYEUHBIX 3apsina 10 “Knn
310 °Kn na paccrostaum 10 oM B Bakyyme?

DIIEKTPOCTATUK
a

JlaHa cxema napajuIebHOTO COEMHEHHS JIBYX pPe3UCTOpoB. Uepes pe3ucTop
100 Om mpoxoaut 1ok 4 A.  OmpenenuTtb COMPOTHBICHUE PE3UCTOPA,
€CJIM Yepe3 Hero mpoxoaut Tok 0,8 A.

|_ H1 |

OnpenenuTs YUCI0 BUTKOB BO BTOPHYHOH 0OMOTKE TpaHC(hOpMAaTOpa, eCliv B
nepBrYHOI1 20 BUTKOB, a TpaHc(opMaTop u3MeHseT HanpspkeHue ot 200 B
1o 1000 B .

10

B cets ¢ HampspxeHueM 220 B BkiIroueHs!I ocnenoBaTeNsHO peoctat u 10
JlamII ¢ conpoTtuBieHueM 24 OM Kaxkaas, paccuuTaHHbIe Ha HanpshkeHne 12 B
kaxkgas. OnpenenauTh CHITy TOKA B LIENX M CONMPOTUBIICHUE PEOCTATA, ECIIH OH
BKJIFOUEH TOJIHOCTBIO.

DIIEKTpOAMHAM
nKa

11

B ogHoponHOE MarHuTHOE 1oJe ¢ MHAYKUMEH 85 MTi BieTaer aneKTpoH co
CKOPOCTBIO 4,6 *10'M/c, HANPABICHHOM TIEPHEHIUKYIAPHO THHHASIM
MarHuTHOHM MHAYKIMH. ONpeaenuTs CITy, AeHCTBYIONTYIO Ha 3JIEKTPOH B
MarHUTHOM IIOJI€.

12

DJIEKTPOH BJIETAET B OJJHOPOTHOE MarHUTHOE I10JIe, MHAYKIHA KoToporo 0,5
T, co ckopocThio 20000 kM/c IEpICHIUKYISPHO JTHHASIM MaTHATHOW
UHIYKIUH. ONpeaeanTh CHTy, C KOTOPOH MarHUTHOE TI0JIe ISHCTBYET Ha
3IIEKTPOH.

Maruetusm

KpuTtepuu oueHku sx3amena

- «OTIUYHO» - TEOpPETHYECKOe COJep)KaHWe Kypca OCBOCHO ITOJIHOCTBIO, 0e3
po0OeIioB, YMeHHUS chOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIC MPOTPaMMON ydeOHbBIE 3aJaHUS
BBIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHHS OIIEHEHO BBICOKO.
- «XOpoIIo» - TEOPEeTHYECKOE COJep)KaHUEe Kypca OCBOCHO IOJIHOCTHIO, 0e3
pPOOEIIOB, HEKOTOpPhIE YMEHHS CQOPMHUPOBAHBI HEJOCTATOYHO, BCE TNPEIyCMOTPEHHBIC
nporpaMMoil yueOHbIE 3aJaHUs BBIMOJTHEHBI, HEKOTOPBIC BHABI 3aJlaHUN BBIMTOTHEHBI C
OIINOKaMU.
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—  «Y[OBJIETBOPUTENBHO» - TEOPETUYECKOE COAEpkKaHHE Kypca OCBOEHO
YAaCTUYHO, HO MPOOEIbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOUMbIE YMEHHUS pabOThI
C OCBOCHHBIM MaTE€pHAIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii 00ydeHus y4eOHbIX 3a/laHui BBIOJIHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 3a/1aHU
COJIepXkaT OLIUOKH.

—  «HeynoBneTBopuTenbHO» - TEOPETHUECKOE COJEp)KaHUE Kypca HE OCBOEHO,
HeoOXOoauMble yMeHUsi He CGhOPMHUPOBAHBI, BHINOJHEHHBbIE Y4eOHBbIE 3aJaHUsl COAepKar
rpyObIe OITHMOKH.

[Tpu npoBeneHNH MPOIeTyphl OLIEHUBAHUS PE3YJIbTaTOB O0YyUSHHsI WHBAJIHMIOB U JIUIL C
OB3 npenycmaTtpuBaercs:

— HUCIOJB30BAHME TEXHUUYECKUX CPEICTB, HEOOXOAMMBIX HM B CBA3HM C UX
WH/IMBUIYAIbHBIMA OCOOEHHOCTSIMH, 3TH CPEICTBA MOTYT OBbITh mpenoctaBiensl MI'TY wunu
MOTYT HCIOJIb30BAThCA COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA;

— JIONOJHUTENBbHOE BpeMs JJid [OATOTOBKM OTBETa Ha 3a/JaHus, Ipoueaypa
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS MOXKET IMPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

— BO3MOXHOCTb IPOBEJICHUS IIPOLEAYpPHI OlleHUBaHUs ¢ ucnonb3oBanueM DMOC nnu
JTUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH;

— MHCTPYKIHMS 0 MOPSIAKY MPOBEACHUS MPOLEAYPHl OLICHUBAHUA B JOCTYIHOM (opme
(yctHO, B mHCbMEHHOW ¢opMe, B MNHCbMEHHON Qopme mmpudToM bpaiing, ycTtHo ¢
HCIIOJIb30BaHUEM YCIYT CYpJIOIEPEBOAUNKA);

— JnoctynHas ¢opMa MPeIOoCTaBICHUS 3aJaHUN OICHOYHBIX CpPEACTB (B IEYaTHOM
dbopme, B euatHoil popme yBenuUeHHbIM MIpUpTOM, B neyaTHor (hopme mpudrom bpaitns, B
dopMe DIEKTPOHHOIO JOKYMEHTa, 3aJaHUsl 3aYUTHIBAIOTCS ACCUCTEHTOM, 3a/laHus
MPEIOCTABIISAIOTCA C UCTIOJIB30BAaHUEM CYPIOTIEPEBOA);

— goctymnHasi ¢opMa TPEeNOoCTaBIEHUs OTBETOB Ha 3ajaHus (MHUChMEHHO Ha Oymare,
HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO HipudToM bpailnd, ¢ nMcrnoib30BaHUEM YCIIyT
ACCHUCTEHTAa, YCTHO).
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5 TEMATHYECKHH IJTAH

AyauTopHasi padora
(BO B3aMMO/1€iiCTBHMH C
npenojaaBaresiemM)

Dopma
B TOM 4YHCJIe
TEKYIIero
= @ o | & KOHTPOJISt
Pa3nen/ TeMa THCHHUILINHBI - §- § 1 2 | = = Ey CHEeBACMOCTH M
§ > ;'3 5 §‘ 7 E g % E NPOMEKYTOYHO
=] = E E s E § 2| F diiarrecrauun
= =489 = El = g
b = | g8 | &% g3
= S = @ g
BBenenue 2 2 2
Konmponvnas
Pa3znen 1 Mexanuka 25 | 10 | 10 | 2 3 paboma
Tema 1.1 Kunematuka 7 2 4 1 | Tecmuposanue
Tema 1.2 3akoHBI MEXaHUKU Tecmuposanue
HrroTona 7 4 2 1
Tema 1.3 3akoHBI COXpaHEHUS B Tecmuposanue
MEXaHHKE 11 4 4 2 1
Pa3nen 2 Konmponvnas
OCHOBBI MOJIEKYJISPHOI (PU3NKH U 34 8 6 8 2 paboma
TEPMOJAMHAMHUKH
Tewma 2.1 OcHOBBI MOJIEKYJISIPHO- Tecmuposanue
KWHETUYECKOM Teopud. MneanbHbIin 11 4 4 2 1
ras
2.2 CgoiicTBa mapoB, KUIKOCTEN U 0,5 | Tecmuposanue
TBEPJBIX TEJ 8,5 2 6
Tewma 2.3 OcHOBBI TEPMOJUHAMUKHI 45 2 2 0,5 | Tecmuposanue
Pa3nen 3 43 | 16 | 10 | 14 3 | Koumponvnas
DJIEKTPOANHAMHKA paboma
Tewma 3.1 DnekTpudeckoe moJje 6,6 4 2 0,6 | Tecmuposanue
Tema 3.2 3aKOHBI IIOCTOSTHHOT'O 20’6 4 6 10 016 Tecmupogayue
TOKa
Tema 3.3 DNEKTpUYICCKUH TOK B 8,6 4 4 0,6 | Tecmuposarnue
pPa3INYHBIX cpeaax
Tema 3.4 MarauTHoe mose 2,6 2 0,6 | Tecmuposarnue
Tema 3.5 DnexkTpoMarHuTHAs 4.6 2 2 0,6 | Tecmuposanue
WHTYKIIHS
Pasnen 4 19 6 8 4 1 | Kommponvuas
Kosie0anus u BOJIHBI paboma
Tema 4.1 Mexanndeckue konebanus | 6,5 2 2 2 0,5 | Tecmuposarnue
Y BOJTHBI
Tema 4.2 DnekTpoMarHuTHbIE 125 | 4 6 2 0,5 | Tecmuposanue
KoJ1e0aHUsT ¥ BOJIHBI
Pasznen 5 15 4 2 8 1
Onruka
Tewma 5.1 IIpupona cera. 15 4 2 8 1 | Tecmuposanue
BoJsiHOBBIE CBOMCTBA CBETA
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Pa3znea 6 7 4 2 1
DJIeMeHThI KBAaHTOBOH QU3NKH
45 2 2 0,5 | Tecmuposanue
Tema 6.1 KBanTOBas onTuka
Tema 6.2 dusnka aroma ¥ aTOMHOT'O 2,5 2 0,5 | Tecmuposanue
sypa
Pasznea 7 3 2 1
Ipoaonus Bceaennoi
Tema 7.1 CtpoeHue u pa3BHUTHE 3 2 1
Bcenennoii
146 | 56 | 39 | 39 12 IK3IAMEN

Bcero
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6 COJIEP)KAHUE YUYEFHOM JIUCIIUILJINHBI

BBEJIEHUE

BxogHoit kOHTpOJIb. MHCTPpYKTUBHBIA 0030p cojepkaHUsl YYECOHOW AMCIUIUIMHBI U
3HAKOMCTBO OOYYarOMIMXCsS C OCHOBHBIMH YCIOBUSMH M TPEOOBaHUSIMH K OCBOCHHIO
POrpaMMbl, pazpaboTKe MHAWBUIYATBLHOTO MPOEKTA.

Cooepoicanue yuebHoeo mamepuania .

JladbopatopHasi padora 1 «OnpeneneHue MI0THOCTH BEIIECTBA»

Pa3zgea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexannueckoe aBmwxenue. Ilepememenue. Ilyte. Ckopocts. PaBHOMepHOE
NPSIMOJIMHEWHOE JBUKEHUE. Y CKOpeHHe. PaBHONIEpeMEHHOE MPSIMOJIMHEMHOE JIBUYKECHUE.
CBoboaHoe nageHue. JIBrukeHue tena, OpolIeHHOro Mo YIJIoM K TOpHU30HTY. PaBHOMepHOE
JIBUJKEHUE II0 OKPY>KHOCTH.
JleMoOHCTpaL U

3aBUCUMOCTb TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buel MexaHMUeCKOTO ABMYKCHHUS.

IIpakTuyeckas padora Ne 1 Pemenue 3a1a4 1o KHHEMaTHUKe.

IIpakTuyeckas padora Ne2 Pemienue 3a7a4 Ha mapaMeTphbl BPaIaTeIbHOTO JBHKEHUS.

Tema 1.2 3akonbsl Mexanuku HeoToHa
[Tepsoiii 3akon Hrerorona. Cuma. Macca. MUmnynsc. BTopoit 3akon HproroHa.
OCHOBHOM 3aKOH KJIacCMYeCKOW JuHaMuku. Tperud 3akoH HprloToHa. 3akoH
BCEMUpHOro TsroreHus. ['paButanmnonHoe mnoisie. Cuna Ttsxkectu. Bec. CrnocoObl
u3MepeHus: Macchbl Teld. CHibl B MEXaHHUKE.
JdemMoHcTpanuu
3aBHUCHUMOCTbh YCKOPEHHS TeJia OT €r0 MacChl U CUJIbI, IEUCTBHS Ha TEJIO.
CrnoxxeHue cuil.
PaBeHCTBO M MPOTUBONOIOKHOCTh HAMPABIICHUSI CUJT ACHCTBUS U TPOTUBOICHCTBHSL.
3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.
Cunel TpeHus.

IIpakTnyeckas padora Ne 3 Pemenue 3anau Ha 3akoHbl HproTOHA.

Tema 1.3 3akoHBbI cOXpaHeHHsI B MeXaHUKe

3akoH coxpaHeHus umIyibca. PeaktuBHoe nBuxkenue. Pabora cunbl. PaGota
MIOTEHIMAJIBHBIX cuil. MomHocTs. DHepruss. Kunerndeckas sHeprus. IloreHnumanbHas
SHEPrus. 3aKOH COXPaHEHWsI MeXaHW4deckou »HHepruu. [IpuMmeHeHue 3aKOHOB
COXpaHEHHS.

JleMoHCTpanun

HesecomocTs.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHNIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

IIpakTnyeckas padora Ned Penienue 3a/1a4 Ha 3aKOH COXpPaHEHUS! UMITYJIbCa
IIpakTuyeckas padora NeS. Pemenue 3a1a4u Ha 3aKOHBI COXPaHEHUS SHEPTUH.
JlabopaTopnasi paGora Ne 2 «/3y4yeHue 3aKk0Ha COXpaHEHUSI MEXaHUYECKON IHEPI UM
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KonTpoabsnas padora Nel «Mexanuka»
Paznen 2 OCHOBBI MOJIEKYJISAPHOM ®U3UKU U TEPMOJIUHAMUKN

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM Teopun. UneanbHbliiras

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu. Pazmepsl m Macca
MOJIEKYJT © aTroMoB. bpoyHoBckoe nBwkenue. Juddysus. Cunsl U sHEprus
MEXMOJIEKYJIIPHOrO B3aumojieicTBus. CTpoeHue ra3zoo0pa3HbIX, KUIAKUX U TBEPIBIX
tes1. CKOpOCTH JABUXKEHUSI MOJIEKYJI U UX uM3MepeHue. MneanbHblil ra3. JlaBneHue rasa.
OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KMHETUYECKON Teopuu ra3oB. Temmeparypa u
HU3MEpEHHUE. I'azoBbIe 3aKOHBI. AOCOMOTHBIN HYJIb TeMIIepaTyphbl.
TepmonuHaMu4ecKas LIKajla TEMIEPATypbl. Y PaBHEHUE COCTOSHUS HJI€AJIBHOIO rasa.
MonsipHasi ra3oBas HOCTOSIHHAsI.

JleMoOHCTpaL U

JIBukeHre OpOyHOBCKHUX YaCTHII.

Auddysus.

H3meHeHue AaBlieHus ra3a ¢ U3MEHEHHEM TEMIEPaTyphl IPU MOCTOSITHHOM 00beMe.

Jladoparopnas padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB.

IIpakTuyeckas padora Ne 6 Pemenue 3anay no reMe «OcHoBel MKTH.

IIpakTnyeckas padora Ne7 Pemienue 3a7a4 Ha ypaBHEHUE COCTOSHUS UICAILHOTO
raza

Tema 2.2 CBoiicTBa napoB, *KHJAKOCTeii H TBEPAbIX TeJl

CaolictBa napos. Mcnapenne u koHzaeHcauus. HacblleHHBI nap M €ro CBOWCTBA.
AOcCoI0oTHAs U OTHOCHTENbHAsl BIAXXHOCTh BO3Ayxa. Touka pocbl. Kumnenue. 3aBUCHMOCTb
TEMIIEPATYPbI KUIIEHUS OT AaBiieHus. lleperpeTslii map U ero uCrojab30BaHUE B TEXHUKE.

CsoiicTBa JKUIKOCTEH. XapakTepucTuka JKHJIKOT'O COCTOSTHHS BEIIIECTBA.
[ToBEpXHOCTHBIN CIIOM JKUAKOCTH. DHEPIUsl IOBEPXHOCTHOIO CJIOA. SIBIE€HUS Ha TpaHUIIE
KUJKOCTHU C TBEPBIM TeoM. KanuiisipHsie SBICHUS.

CBolicTBa TBepIbIX Tell. XapaKTEpUCTUKAa TBEPIOTO COCTOSHUS BELIECTBA. YIPYrue
cBoiicTBa TBepiabIX Ten. 3akoH ['yka. MexaHuueckue cBoOMcTBa TBepIbIX Tell. TerioBoe
paclIupeHye TBEPABbIX Tel U XKuAKocTel. [lnaBnenne n kpuctar3anus.

JleMoOHCTpaLun

Kunenne BosibI Ipy NOHWKEHHOM JJaBJICHUH.

[IcuxpomeTp u rurpomerp.

SIBiEeHMSI TOBEPXHOCTHOIO HATSDKEHUS U CMAUYMBAHHUS.

Kpucranmnsl, amopdHbie BeniecTBa, KUAKOKPUCTANINYECKUE TeTa.

JlabopaTopnasi pabora Ne 4 Poct kpucTajios.

Jladoparopnasi padora Ne 5 M3mepeHne BIaKHOCTH BO3IyXa.

JlabopaTopnasi paGora Ne 6 Onpezenenue yaenbHON TEMNIOEMKOCTH BELIECTBA

Tema 2.3 OcHOBBI TEPMOJIMHAMUKH

OcCHOBHBIE TIOHSITHUSL U OTpeAesieHus1. BHyTpeHHs 2Heprusi cuctemMbl. BHyTpeHH s
SHeprusi wAcadbHOrO rasza. Pabora wm Temmora kKak (GOpMBI Mepegadyd  SHEPTUH.
TeroeMKoCTb. YnenbHasi TEIUIOEMKOCTh. YpaBHEHHME TeruioBoro Oananca. IlepBoe
Ha4aJlo0 TEPMOAWHAMUKU. AnmadaTHbd Tiporiecc. [IpuHIMI ACHCTBHS TEIUIOBOM
mamuebl.  KIIJZI  TemmoBoro  nBurarens.  Bropoe  Hayajlo  TEpMOJMHAMHUKH.
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TepmoguHaMuyeckasl IIKajJa TeMOeparyp. XOJOAWJIbHbIE MAaIIWHBL.  TemninoBbie
nBurarenau. OxpaHa npupomsbl.

JdemoHcTpauMu

H3MmeHeHre BHYTPEHHEH SHEPruu Tell IPU COBEPIICHUH PaOOTHI.

Mopenu TeIIOBLIX ABUTaTEICH.

IIpakTuyeckas padoraNe8 Pemenue 3anad mo reMe «OCHOBBI TEPMOTUHAMUKI.

Kountpoabnas padora Ne2 «OcHOBBI MOJIEKYJISIPHOH GU3MKH M TEPMOTUHAMUKH).
Paznen 3 DJIEKTPOAUHAMUKA

Tema 3.1 DexkTpHueckoe moJe

DNeKTpuueckue 3apsabl. 3aKOH coxpaHeHus 3apsga. 3akoH  Kyrona.
DnekTpuueckoe — mosie.  HanpspkeHHOCTh  anekTpudeckoro  mossi.  [lpuHnumn
cyneprno3uuuu noisieil. Pabora cui anexkrpocratuyeckoro mnoss. Ilorenmnuan. Pasnocts
MOTEHIMAIOB. DKBUIOTCHIIMAIbHBIE MOBEPXHOCTU. CBSI3b MEXKAY HAIPSHKEHHOCTHIO U
Pa3HOCTBIO MOTEHUUAJIOB 3JIEKTPUYECKOro Mouisl. [{M3IeKTpUKU B AIEKTPUUYECKOM MOJIE.
[Monspuzamust audnexkTpukoB. [IpoBonHuku B snekTpuueckoM Tmosne. KoHaeHcaTopsl.
CoenuHeHHEe KOHICHCATOPOB B OaTapero. DHEprusi 3apspKEHHOTO  KOHJIEHCATOpa.
DHeprus JNeKTPUIECKOro Mmoisl.

JleMoOHCTpaL U

B3anmopencTere 3apsyKeHHBIX TElL.

[TpOBOJHUKH B 3JIEKTPHUUECKOM IIOJIE.

JIM3AEKTPUKHY B 3JICKTPUYECKOM I10JIE.

Konzaencaropsl

IpakTnyeckas padora Ne 9 Pemenne 3a1ad o TemMe «IEKTPOCTATHKAY.

Tema 3.2 3aK0HBI MIOCTOAHHOI'O TOKA.

VcnoBusi, HEOOXOAUMBIE NJIT BO3ZHUKHOBEHUSI W TOJIEPNKAHUS DICKTPUUECKOTO
toka. Cmia TOKa W IUIOTHOCTH Toka. 3akoH Owma qis ydactka nenu 6e3 DJIC.
3aBHCUMOCTh DJJIEKTPUYECKOTO COMPOTHBICHUS OT MaTepuana, MIUHBI U TUIONIAIA
MNONCPEYHOT'O CCUCHUA IIPOBOJAHHUKA. 3aBUCUMOCTbD OJICKTPHUYCCKOI'O COIIPOTHUBJIICHUSA
MPOBOJIHUKOB OT TEeMIMEpaTyphbl. DJIEKTPOJBHXKYIIas CHUJIa HWCTOUYHHKA TOKa. 3aKOH
Oma g nomHOW mwenu. CoenuHeHWe NPOBOAHUKOB. CoOEIWHEHHWE WCTOYHHKOB
AJIEKTpUYECKOi sHepruu B Oatapero. 3akoH J[xoyns— Jlenma. Pabora u MOIIHOCTH
AIEKTPUUECKOro ToKa. TeraoBoe neiicTBUE TOKA.

JleMoOHCTpan Ul

TermoBoe nelCTBUE ANEKTPUUECKOTO TOKA.

JlaGopatopnas pa6oraNe/ I3ydyenue 3akoHa Oma JUIs yyacTKa LIETH.

Jla6opaTopnasi pa6oraNe8 OmnpeneneHue yIeaIpHOT0 CONPOTHRICHHS TPOBOHHKA.

JlabopaTopnasi paboralNe9 IIpoBepka napauieapHOr0 COEAMHEHNS TPOBOAHHUKOB.

Jla6opaTopnasi pa6oraNel0 IccienoBaHue 3aBUCUMOCTH MOIIHOCTH, TTOTPEOITEMOit
JIAMITO HaKaJIMBAHUS OT HAMPSDKEHUS Ha €€ 3aXHMax

JlaGoparopuass padora Nell Omnpenenenne 3/IC M BHYTPEHHErO CONPOTUBIICHUS
UCTOYHHUKA HJIEKTPUYECKON SHEPTUI.

IIpakTnyeckas padora NelO Pemenwne 3anau Ha 3akoH Oma. ConpoTuBieHne

IIpakTnyeckas padora Nell Pemenne 3aau Ha cMeIIaHHOE COEIMHEHHE TPOBOTHUKOB.

IIpakTuyeckasi padora Ne 12Pemenue 3a1a4 Ha 3akoHbl OMa, Ha GOpMYIBI pabOTHI U
MOITHOCTH TOKa
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Tema 3.3 DJiekTpUUYecKHi TOK B Pa3jIMYHBIX cpeaax

[TpoBOAMMOCTH METaJIJIOB, SIBJICHUE TEPMORJICKTPOHHOM SMHUCCHH,
CBEPXIIPOBOIUMOCTb.

CoOcTBeHHast IPOBOIMMOCTD MOIYTIPOBOAHUKOB. [1oiyripoBOAHUKOBBIE TPUOOPHI.

JdemMoHCcTpauMu

[ToaynpoBOAHUKOBBIN THOL.

Tpaunzucrop.

JlaGoparopnas padoraNel2 3yueHune CBOMCTB MOJIYIIPOBOJHUKOB.
JlaGoparopnasi padoraNel3 OnpeneneHue 3JIeKTPOXUMUYECKOT0 SKBUBAJICHTA ME/IH.
Tema 3.4 MaruuTHoe noJie

Bexrop wuHAyKIMM MarHMuTHOro nmnons. JleMcTBHME MAarHMUTHOIO MOJsA  Ha
NPSMOJIMHEWHBIM NPOBOAHUK C TOKOM. 3akoH Ammnepa. B3aumonelicTBue TOKOB.
MarnutHbli notok. Pabora no nepemenieHuto NpoBOAHUKA C TOKOM B MarHUTHOM IIOJIE.
JleiicTBue MarHUTHOrO mMoJisi Ha JABWXKyluiics 3apsaa. Cuna Jlopenua. Omnpenenenue
YAEIBHOIO 3apsifa. Y CKOPUTENIN 3apsKEHHBIX YacTHIIL.

JleMoOHCTpaL U

OmnbIT DpcTena.

B3aumoneiicTBue NpoBOIHUKOB € TOKAMU. DJIEKTPOABUTATED.

OneKTpou3MepUTEIbHbIE TPUOOPHI.

Tema 3.5 JyiekTpoMarHuTHAsI HHAYKLIMSA

DJieKTpOMarHuTHasI HHAYKIHS. BuxpeBoe anekrpudeckoe mnosie. CaMOWHIYKITHS.
DHeprusi MarHUTHOTO TIOJISL.
JleMoOHCTpaL U
3akon Jlenia
SIBJICHHE AIEKTPOMArHUTHOW HHTYKITHH.
IIpakTuyeckas padora Nel3 Pemenuwe 3amay mo Teme «MarHuTHOE TOJIEY,
«MarHuTHast HHTyKITUSD».

Paznea 4 KOJIEBAHUSA U BOJIHBI

Tema 4.1 Mexannueckue KoJI1e0aHUA U BOJTHBI

KonebGarenrHoe  nBukenue. ['apMoHMueckue  KojgeOaHUs. CBoboHbIe
MeXaHuueckue Kosebanus. JInHelHble MexaHHuYecKHe KojeOaTelabHbIe CHCTEMBI.
[IpeBpamienre sHepruu npu KojedaTenbHOM JBHKEHHH. CBOOOAHBIE 3aTyXalollHue
MeXaHU4Yeckue KosebaHus. BeiHy)X/IeHHbIE MEXaHMUECKHE KOJIeOaHusl.

[Tonepeunsle W TPOAOIBHBIE BOJIHBI. XapaKTEpPUCTUKH BOJIHBL. Y paBHEHHE
mockoit Oerymeit BonHbl. WHTepdepenmus BonH. [lonatne o audpaknuy BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK M €ro NPUMEHEHUE.

JlabopaTopnasi pa6oraNel4 M3yueHue 3aBUCHMOCTH Tepuoja KojaeOaHWW HUTSHOTO
(MU IPY’KUHHOTO) MasATHUKA OT JUTMHBI HUTH (MJIM MaccChl Tpy3a).

IIpakTnyeckas padora Nel4 Pemenue 3amau no remMe «MexaHndeckue KoneOaHus u
BOJIHBDY.

Teopueckne 3aganmsa. [loAroTOBUTH NPE3EHTALMIO IO TEME «3BYKOBBIE BOJIHBI.

VYAbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U MEUIIUHEY.

Tema 4.2 JJjIeKTPOMATHUTHBIE KOJIeOAHUSI U BOJIHBI
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CBoOOnHBIE 3JEKTpOMarHuTHble KojebaHus. IlpeBpamieHue oSHeprum B
KoJie0aTeIbHOM KOHTYpe. 3aTyXarollue 3JIeKTpOMarHUTHbIE KoJjieOanus. ['enepatop
HE3aTyXalolMX SJIEKTPOMAarHUTHBIX KoJieOaHuN. BBIHYXIEHHBIE 3JIEKTPUUYECKHE
koneOanus. Ilepemennsiii Tok. ['enepatop mnepemeHHoro Toka. EMkKocTHoe u
VHIAYKTUBHOE COIPOTHUBJICHUS IIEPEMEHHOTO TOKAa. 3akoH Oma [y 2JIEKTPHYECKOU
ey NEePEeMEHHOro Toka. PaboTra M MOIIHOCTH NMEPEMEHHOro TOKa. | eHepaTopsl
toka. Tpancdopmaropel. Toku BbicOKOM uacToThl. Ilonydenue, mnepenaua u
pacnpeneneHue 3IEKTPOIHEPIUH.

DJNEeKTPOMAarHuTHOE TOJie KaK OCOOBId BHUJ MaTepuU. OIEKTPOMArHUTHbIC
BoTHBI. Bubparop I'epria. OTKpbITHIA KoslebaTenbHbIil KOHTYp. M300perenne paguo A.
C. Ilonoseim. [lonsitue o paauocssizu. [IpuMeHeHre 31€KTPOMarHuTHBIX BOJIH.

JleMoOHCTpan U

Pabora snexkrporeneparopa.

Tpauchopmarop.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMma rnepeMeHHoro Toka.

Konzgencarop B 1ienu nepeMeHHOro TOKa.

Pe3onaHnc B mocnenoBaTeNnbHOM 1ETH IEPEMEHHOT0 TOKa.

W3nyueHue u npueM 3JeKTPOMAarHUTHBIX BOJIH.

Paagnocss3eb.

Jla6opaTopnasi pa6oralNel5 VYcrpoiicTBo TpanchopMaTopa, reHepaTopa

IIpakTuyeckass padora Nel5 Pemenue 3amay Ha BHABI CONMPOTUBICHUNA B IEMAX
IIEPEMEHHOT0 TOKa

IIpakTuueckas paGora Ne 16 Pemenue 3amau mo Teme «llepemMeHHBIN TOK.
Tpanchopmarop.

IIpaxTuyeckas padora Nel/ Pemienue 3amau no Teme «NEKTPOMAarHUTHBIE KOIeOaHUS U
BOJIHBD).

TBopueckne 3aganusa : [logroroButs mpesentanuio «lIpomsBoacTBo, mepenaya u
noTpebIeHUE IMEKTPOIHEPTHI.

Paznen 5 OIITUKA

Tema 5.1 Ilpupoaa cBera. BosiHOBBIE cBOlicTBa cBeTa

CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHBI OTPAXKEHMS U IPEJIOMIICHUS CBETA.
[Tonnoe otpaxenue. JIunzpl. I'ma3 kak ontuueckass cucrema. OnNTUYECKUE TPUOOPHI.

WNurepdepennust cera. KorepeHTHOCTH cBeTOBBIX Jydei. MHTepdepeHuus B
TOHKUX IUIeHKax. Ilosocel paBHoW TommmHbl. Kombiia Herotona. Hcnosb3oBaHue
uHTepdepeHun B Hayke M TexHuke. Judpakmus ceera. Qudpaxkuus Ha 1menu B
napajienbHblX  Jydax. Judpakumonnass pemrerka. Ilonstue o romorpaduu.
[Tonapuszauus nonepeunsix BoiH. [lossipuzanusa ceeta. [[BoiHOE ydenpeIoMIIEHHE.
[Tomsiponnasl. ducnepcust ceera. Buabl crektpoB. CnekTpbl uciyckaHus. CHekTpsl
norjoueHus.  YiapTpaduoiaeToBoe U MH(ppakpacHOe W3IIy4yeHUs. PEeHTreHOBCKUE JIydH.
Wx npupona u CcBOMCTBA.

JleMoOHCTpan Ul

Hudpaxus csera.

3aKOHBI OTPAKEHUS U MPEIOMIIEHHSI CBETA.

[Tomy4yenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[ToydeHue cnekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEIIETKH.

CnekTpockor.
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Onruueckne mpuoopHI.

Jladoparopnasi padora Nel6 OmpeneneHue rmoka3aTes IpeJTOMICHHS CTEKJIa.

JlaGopaTopnas pa6ora Nel7 HaGnroseHue CrieKTpoB U3Ty4€HUS U MOTJIOIICHHUS.

JlaGoparopuasi padora Nel8 I3mepeHue IIMHBI CBETOBOM BOJHBI C ITOMOUIBIO
TU(PPaKIUOHHON PEIIETKH.

JladopaTopnasi padora Nel9 N3yuenue nnrepdepeHnu u qudpakium.

IIpakTnyeckas padora Nel8 Pemenne 3agau no pasneny « BomHoBast ontukay.

KonTpoasnas padoraNe3 OcHOBBI 3J1eKTPOAMHAMHUKH.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBast onTHKA

KBanToBas rumnoresa Ilnanka. @otonsl. BHemHuii dotoanekrpuueckuii 3 PeKT.
Bayrtpennnii pororpdext. Tumsr poTod71€MEHTOB.

JleMoOHCTpaL U

dotorpdexr

W3nydenue nasepa

JInHelyaTele CIIEKTPHI PA3JIMYHbBIX BEIIECTB.

CueTunK MOHU3HUPYIOIUX U3JIYyYECHUH.

IIpakTnyeckas padora Nel9 Pemenne 3anau mo Teme «3akoHbl HoTOdIPPEKTaN.

Tema 6.2 ®duszuka aToMa 4 AaTOMHOI0 A/IPa

Pa3zBuTre B3rJIs10B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
CIleKTpax Bojopoja. SnepHas monens atoma. OnbiTel O. Pesepdopna. Mogens atoma
Bonopoaa no H. bopy. KBanToBbie renepaTtopsl.

EcTecTBeHHass paJuOaKTUBHOCTh. 3aKOH paJMOAKTHBHOro pacmnaga. CrocoObl
HaOJIIOACHUSI U PETUCTpallUM 3apshKeHHBbIX dacTull. Dddexkt BaBunoBa — YepeHkona.
Crtpoenue aTomMHOro sijipa. Jlepext Macchl, SHEPTUsl CBS3M U YCTOHYMBOCTh ATOMHBIX
snep. SlnepHble peakuuu. VckyccTBeHHasl paauOaKTUBHOCTb. JleleHHe TSDKENbIX saep.
Ilennast spgepHas peakuus. Ympasisemas LeNHas peakuus. SaepHslii  peakTop.
[Tonydyenue paanvoakTUBHBIX H30TONOB M MX HpUMeHeHue. buomormyeckoe aeicTBue
PaIMOAaKTUBHBIX WU3Iy4YEHUN. DJIEMEHTApHbIE YACTHIIBI.

Pa3znen 7 DBOJIIOIMS BCEJIEHHON

Tema 7.1 Ctpoenue u pasButue BceesienHoii

Hama 3Be3sgHas cucrtema — l'anmaktuka. J[pyrume ramakTUKu. bBeCKOHEYHOCTH
Bceenennoii. Ilonsstue o kocmosornu. Pacmmpsiromasicss Beenennasa. Mopaens ropsaei
Bcenennoii. CTpoeHne u npoucxoxaeHue ['anakTuk.

Tepmosinepusiii cunres. [IpobGnema TepmosiiepHoit sHepreTuku. JHeprus ConHIa u
3Be31. DBomonus 3Be31. [Iponcxoxnenne CoHEUHON CUCTEMBI.

JleMoHCTpaL UK

ConneuHnas cucteMa (MOJIENb).

®dororpaduu miaHeT, ceNaHHble ¢ KOCMUYECKHX 30HOB.
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7 XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEHOM JJEATEJIbHOCTH

OBYYAIOIIUXCA

XapaKTepHCTmca OCHOBHBIX BU/0B J€ATCJIBbHOCTH

Conep:xanue CTYJCHTOB (Ha yPOBHE Y4eOHBIX eiiCTBH)
o0yueHust

BBenenne VYMeHHsT TOCTaHOBKM IL€JIed JIE€SITEIbHOCTH, IJIaHUPOBAHUS
COOCTBEHHOM JIESITEIbHOCTH ISl JOCTHUIKEHHS IMOCTaBICHHBIX
Lejie, NpeaBUACHUS BO3MOXKHBIX  pPE3yJbTaTOB  3TUX
JNIEUCTBUI,  OpraHu3allu  CAMOKOHTPOJS U OLCHKHU
IIOJIy4YEHHBIX PE3yIbTaTOB.
Pa3BuTre crmocoOHOCTH SICHO M TOYHO H3JIaraTh CBOU MBICIIH,
JIOTUYECKH O0OOCHOBBIBATH CBOIO TOYKY 3PCHHS, BOCIPUHUMATH
Y aHAIM3UPOBATh MHEHHS COOECETHUKOB, INpH3HABash MPaBO
JIpyTOro 4ejioBeKa Ha UHOE MHEHHUE.
[IpousBenenue m3MepeHus: (GU3NUECKUX BEIMYUH U OLICHKA
rPaHUIIbl HOTPEIIHOCTEN U3MEPEHU M.
[IpencraBnenue TpaHUIBl MOTPEHUIHOCTEH HW3MEpPEeHUH IMpu
MMOCTPOSHHH TPAPHUKOB.
YMeHue  BbICKa3bIlBaTh  THUNOTE3bl I  OOBSICHEHUS
HaOJIF0JaeMbIX SIBJICHUI.
YMeHue npeajiaratb MOJACIH SIBICHUH.
VKazaHue TpaHWIl TPUMEHHUMOCTH (PU3HUYECKUX 3aKOHOB.
N3noxeHne OCHOBHBIX TMOJOXEHUN COBPEMEHHOW Hay4YHOU
KapTUHBI MUpA.
[TpuBenenne npuMepoB BIAUSHUS OTKPHITUN B PU3UKE HA
MPOTrpecc B TEXHUKE M TEXHOJIOTUH IIPOU3BOJCTBA.
Hcnonb3zoBanue MuTEepHeTa A1t OMCKa MHPOPMALIHT

1. Mexanuka
Kunemartuka IIpencraBnenue MEXaHUYECKOIr 0 JIBUKEHHUS Tena

YPaBHEHUSIMH  3aBUCUMOCTH KOOpPJAMHAT M  INPOEKIMEHN
CKOpocTH OT BpeMeHU. lIpencraBieHne MeEXaHUYECKOTO
JBIDKEHMSI Tela TrpaduKkaMyd 3aBUCHUMOCTH KOOpPJMHAT U
MIPOEKIMEN CKOPOCTH OT BpeMeHU. OmnpeneneHne KOopJIuHaT
MPONJIEHHOT' O My TH, CKOPOCTH U YCKOPEHHUS Teja 1o rpadukam
3aBUCHUMOCTHU KOOPJMHAT U NPOEKIUNA CKOPOCTH OT BPEMEHHU.
Onpenenenye KOOPAMHAT MNPOUIAECHHOTIO ITyTH, CKOPOCTH H
YCKOpEHUs Tejla MO0 yPaBHEHUSIM 3aBUCHMOCTU KOOPAMHAT U
MPOEKIUN CKOpPOCTH oT BPEMEHU. IIpoBenenue
CpPaBHUTEJIBHOTO aHaJIn3a PaBHOMEPHOI'O "
PAaBHOIIEPEMEHHOI0 JIBMDKEHUW. YKa3aHHWE HWCIOJIb30BaHUS
IIOCTYIIATEIBHOIO M BPAILATEIbHOIO JABWKEHUHW B TEXHUKE.
[IpuoOperenue ombiTa pabOThl B TpyHIle C BBIIOJIHEHUEM
pa3IUYHBIX CONMAIBHBIX posieil. Pa3paboTka BO3MOXKHOM

CUCTCMBI ﬂeﬁCTBHﬁ u KOHCTPYKIIMU JJIA
OKCIIEPUMECHTAJIBbHOI'O ONPCACIICHUA KHHEMAaTHYCCKHUX
BCIIMYHH.
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3aKOHEBI
COXPAHCHHUS B
MEXaHUKE

IIpuMeHeHne 3aKOHA COXPAHEHUS! UMILYJIbCA IS BBIYUCIICHUS
U3MEHEHUN CKOPOCTEHU TEN IIPU UX B3aUMOJACUCTBUAX.
N3mepenue paboTel CUJI U U3BMEHEHNE KUHETUYECKON 3HEepruu
Tena. Beraucnenne paboThl CHII M1 U3MEHEHUS KHHETHYECKOU
SHEPIrUH TeJa.

BelunciieHre NMOTEHIMAIBHOM SHEPIMM TEJI B TPABUTALIMOHHOM
nose.  OmpezneneHue  MOTCHUMAIBHOW  DHEPTMH  YIPYTO
neOpMHpPOBAHHOTO Telda IO M3BeCTHOW jAedopmanmuu u
JKECTKOCTHU Ttena.  lIlpumMenenne  3akoHa  COXpaHEHUs
MEXaHUYECKOM  DHEpruM IIpU  pacueTax  pe3yJIbTaToB
B3aHUMOJCHCTBUN Te€JI IPaBUTALlMOHHBIMU CHJIAMU W CHUJIAMH
YIPYroCTH. YKa3zaHu€ TIpPaHUL] IPUMEHUMOCTH 3aKOHOB
MEXaHUKHU. YKa3zaHMe Yy4deOHbIX AUCUUILIMH, INPU H3YyUYECHUH
KOTOPBIX UCIOJIB3YIOTCSI 3aKOHBI COXPAHEHU.

2. OCHOBBI MOJIEKYJISIPHOH (PM3UKH M TEPMOAUHAMUKHU

OcCHOBEI
MOJIEKYJISIPHOM
KHHETHYCCKOM
teopun. UneanbHeblit
ras

Brinmonaenue SKCIIEPUMEHTOB, CITy Kallux ISt
00OCHOBaHUS  MOJICKYJSIPHO-KHHETUUECKOW  TEOPUHU
(MKT).

Pemienne 3amad ¢ NOpUMEHEHHWEM OCHOBHOI'O YpaBHEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU Ia30B.

OmnpenerieHue TMapamMeTpoB BENIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHUU yPAaBHEHUS COCTOSIHUS HUJICATIBHOTO
rasa.

Omnpenenenue TmMapamMeTpoB BelIeCTBa B ra3000pa3HOM
COCTOSTHUM W TPOUCXOJISIINX TMPOIECCOB MO Trpaduram
sapucumoctu p (T), V (T), p (V).

OxkcnepuMeHTaiabHoe uccaenosanue 3asucumoctu p (T), V (T),
p (V). IlpeacraBinenne B BuHAe T'padUKOB H30XOPHOTO,
M300apHOTO U U30TEPMUYECKOTO MPOIIECCOB.

Brruncienne cpegHed KHUHETUYECKOW DJHEPrUU  TEIIOBOTO
JIBU>KEHUSI MOJIEKYJI 110 U3BECTHOM TEMITEpATypE BELIECTBA.
BrIcka3piBaHWEe TUNOTE3 JJId OOBSCHEHUS HAOIIOJaeMbIX
SIBJICHUH. YKa3zaHW€ TpaHUl] NOPUMEHUMOCTH  MOJEIH
«uaeaJbHBINA ra3» u 3akoHoB MKT.
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OCHOBBI TEpPMOIMHAMUKHI

HN3mepenne KOJINYECTBA TETUIOTHI B npoueccax
Terionepeaaun. Pacuer KoamdyecTBa TEIIOTHl, HEOOXOIMMOTO
JUIs OCYILECTBIICHMS 3aJaHHOIO IIpolecca C TeIIonepesadeH.
Pacuer wu3MeHeHMs] BHYTPEHHEW OSHEprudm Tei, padOThl M
IIEPEJAaHHOTO  KOJIMYECTBAa TEIUIOTBI C  MCIIOJIb30BaHUEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

Pacuer paboTbl, COBepHIEeHHOH rasom, MO TIpaduKy
3aBucumoctd p (V).

Brluncnenue paOoTel ra3a, COBEpPILIEHHOW NpPU H3MEHEHUU
COCTOSIHMSA 1O 3aMKHyTOMY uLukKily. Beraucnenue KIIZ[ npu
COBEpUICHMH Tra3oM paboTbl B MHpoleccax H3MEHEHUs
COCTOSIHUS 10 3aMKHYTOMY HHKITYy. OOBsiICHEHHE TPUHIUIIOB
JIeWCTBUS TEIJIOBBIX MaluH. JleMoHcTpanus poiau (GU3UKU B
CO3JJaHUU U COBEPIIECHCTBOBAHUM TEIUIOBBIX JBUIaTEIICH.

CaolicTBa napos,
KHUJKOCTEH, TBEPABIX
TeN

N3mepenue BIa)XHOCTH BO3AyXa. Pacuer konmuecTBa TEIJIOTHI,
HEOOXOAMMOIro Ui OCYLIECTBJIIEHUs IIpollecca Iepexo/a
BEIIECTBA W3 OJHOTO arperatHoro COCTOSIHUS B JApYyroe.
OKCHEpUMEHTAJIbHOE  HCCJIEJOBAaHUE  TEIUIOBBIX  CBOWCTB
BemiecTBa. [IpuBeneHne NMpPUMEpPOB KaNMWUISIPHBIX SIBICHUN B
ObITy, TIpHpOJE, TEexXHUKe. lccmenoBaHue MeEXaHUYECKHX
CBOMCTB TBepabIx Tein. llpuMmeHeHnune (Qu3MUECKUX MOHITUN U
3aKOHOB B yUeOHOM Marepuaje npodecCuOHaIbHOIO XapakTepa.
Ucnons3oBanue HWHTepHeTa s mnoucka uHOpMamuu o
pa3paboTkax W NOPUMEHEHUS X COBPEMEHHBIX TBEPIBIX W
aMOp(HBIX MaTEPUATIOB.

3. DJIeKTpoANHAMNKA

DneKTpocTaTuKa

Breruucnenue CHUJI B3aMMOJACHCTBUS TOYCYHBIX
DJICKTPHUYCCKUX 3apsaa0B.
Brrancnenne HaIMps?>KEHHOCTH 3JICKTPUYCCKOI'O IMOJIsI OAHOTO

Brrarcienne moTeHNHana AISKTPHUYSCKOTO IO OJHOTO U
HECKOJBKUX TOYSYHBIX JJICKTPUUYSCKUX 3apsaoB. M3mepeHne
Pa3HOCTH MOTEHIIUAJIOB.

N3mepeHne HHEPrum SIICKTPUUSCKOTO IO  3apsKCHHOTO
KOHJICHCAaTOpa. BhIYMCIIeHNE YHEPTHHU AJIEKTPUYECKOTO MOJIS
3apsOKEHHOTO  KOHJIeHcaTopa.  Pa3paboTka  1mmaHa W
BO3MOXKHOM  CXEMbl  JICUCTBHUH  DKCIEPUMEHTAIBHOTO
OTIpeIeIICHUSI AIEKTPOEMKOCTH KOHJICHCATOpa "
JIUDIIEKTPUYECKON TPOHUIIAEMOCTH BEIIECTRBA.

[IpoBeneHre CpaBHUTEIILHOTO aHAJIN3a TPABUTAIIHOHHOTO H
AJIEKTPOCTATUUECKOTO TTOIeH
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TlocTOosIHHEIN TOK

H3mMepeHne MOIIHOCTH AJIEKTPUUECKOro Toka. M3Mmepenue

9 /1C 1 BHYTpPEHHETO CONPOTUBJICHUS UCTOYHHUKA TOKA.
BrimonHenne pacyeToB CHIJIBI TOKAa M HANpPSDKEHUNA Ha
y4JacTKax dJeKTpuyeckux ierneil. OObsCHEeHHE Ha IpuMepe
AJIEKTPUYECKOM 1lenu ¢ AByMsi ucrounukamu toka (2/1C), B
KaKOM CITy4ae MCTOYHUK DJIEKTPUUECKON SHEpruu paboTaeTr B
peXHUMe TeHepaTopa, a B KAKOM — B PEKUME TOTPEOUTEIIS.
Onpenenenue TeMneparypbl HUTH HakanuBaHus. M3mepenue
AJIEKTPUYECKOTO 3apsijia 3jekTpoHa. CHITHE BOJIbTaMIIEPHOU
XapakTepUCTUKU Jauonaa. lIpoBegeHue CpaBHUTEIBHOTO
aHaJIM3a MOJYIPOBOAHUKOBBIX JUOJIOB U TPHUOJIOB.
UcnonbzoBanue HWHTepHeTa 1 moMcKa HH(POpPMALHMH O
MEePCIEKTUBAX PA3BUTHSI MOJYIIPOBOJIHUKOBON TEXHUKHU.

MarsuTHbIe SIBJICHUS

N3mepenune HHAYKIMM MarHUTHOIrO mMoJisl. Belunciienue
CHJI, IEHCTBYIOLIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
roJje.

Brruncienue cuil, JEUCTBYIOLIMX Ha J3JICKTPUUECKUM 3aps,
JBHKYIIUNCS B MATHUTHOM I10JI€.

HccnenoBanue sBICHUN DJIEKTPOMAarHUTHOW MHIAYKLUH,
camMouHaykuuu.  OOBsiCHEHMe  NpUHLMIOA  JeHCTBUSA
anekTponaBurarens. OObiACHEHHE NpUHLMUNA JCHCTBUSA
reseparopa 3JIEKTPUYECKOTO TOKa u
3JIEKTPOU3MEPHUTEIBbHBIX puOOpoB. OObsicHeHne
NPUHLUNA JIeUCTBUSA Macc-crekTporpada, ycKopurenen
3apsKEeHHBIX YacTull. OObICHEHHE POJIM MarHUTHOTO OIS
3eMJIn B )KM3HMU PACTEHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBenenne mpUMEPOB MPAKTUUECKOTO IPUMEHEHHUS
M3YUYEHHBIX SIBICHUM, 3aKOHOB, IPUOOPOB, YCTPOHCTB.
[IpoBenenue CPaBHUTEJILHOTO aHaJIn3a CBOICTB
AJIEKTPOCTATUYECKOTO, MAarHUTHOTO " BUXPEBOTO
AIIEKTPUYECKUX TTOJIEH.

4. KoJjie0aHUS M BOJHBI

Mexannueckue
KOJIeOaHUs

UccnenoBanue 3aBUCUMOCTH repuojia KoJieOaHu
MaTeMaTu4eCKOoro MajiaTHHuKa OT €ro MJJIHUHBbI, MacCbl U
aMILTUTYAbl KOJIEOAHUMN.

HccnenoBanue 3aBUCHUMOCTH TepUoOJia KoyiebaHUM rpy3a Ha
MIPYKHUHE OT €r0 MaccChl M KECTKOCTH NPYKUHBI. Brruncienne
nepuojia KojebaHWM MaTeMaTHYeCcKOro MasTHUKA MO
M3BECTHOMY 3HAYEHUIO €ro JUIMHBL. BpluncieHune nepuonaa
KoJieOaHUH Tpy3a Ha MPY>KHUHE 110 W3BECTHBIM 3HAYEHHSIM €TI0
MACCBHI U )KECTKOCTHU MPY>KUHBI.

BripaboTka HaBBIKOB  BOCIpPUHUMATh, AaHAJIU3UPOBATbH,
nepepabaTelBaTh M NPEABSBIATH  MHPOpPMALMIO B
COOTBETCTBHHU C IIOCTABJICHHBIMU 3aJla4aMMU.

IIpuBenenue NIPUMEPOB aBTOKOJIEOATEIbHBIX
MexaHuyeckux cucrem. [IpoBengeHue kiaccudukauu
KoJIeOaHU!
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Yrpyrue BoaHbI

HN3mepenune qIMHBI 3BYKOBOM BOJIHBI IO pe3yJibTaTam
HaOII0IeHU NHTepPEPEHIINN 3BYKOBBIX BOJIH.

HaGmronenne u oObsiCHEHHE SBJICHUW HHTEPHEPEHINU U

Ir(pakuy MEXaHUYECKUX BOJIH.

[IpencraBnenne oOnacTeid NpPUMEHEHHUs YJIbTpa3ByKa |
MEPCIIEKTUBBl €r0 MCIOJIb30BAaHUSI B PAa3IMYHBIX OO0JIACTAX
HayKH, TEXHUKH, B MeAunuHe. M3ioxeHue CyTu
OKOJIOTUUECKUX TPOOJIEeM, CBSA3AaHHBIX C BO3JACHCTBHEM
3BYKOBBIX BOJIH Ha OPTaHU3M 4YEJIOBEKa

DNeKTPOMarHUTHbIE
KoJieOaHus

Habmronenne ocmyuiorpaMM rapMOHHYECKUX KOJIeOaHUH
Cwibl TOKa B Iienu. M3mepeHue dIeKTPOEeMKOCTH
KOHJIeHCaTopa. l3MepeHHe HWHIYKTHUBHOCTb KaTyILIKH.
HccnenoBanue sBICHHUS DICKTPHUYSCKOTO PE30HAHCA B
nocienoBaresibHON uenu. [IpoBenenne aHanorum Mexmay
dbuznyeckumMu BEJIMYUHAMU, XapaKTePU3YIOIIUMHI
MEXaHUYECKYI0 M DJICKTPOMAarHUTHYIO KOJIeOaTeIbHbIC
CHCTEMBI.

PaCLICT 3Ha‘I€HHI>'I CHUJIBI TOKA U HaHpiDKCHI/IH Ha dJIEMCHTax
Iend TePEeMEeHHOro Toka. McciemoBaHWe MPUHITUIIA
neicTBus  TpaHcopmaropa. McciegoBaHuwe TMPUHITUTIA
JICUCTBUSI TEHEpaTOpa NEPEeMEHHOTO TOKA.

DNeKTPOMarHUTHbIE
BOJIHBI

OcymiecTBieHne  paaudonepeayd W paJguorpuema.
HccrienoBanne CBOWCTB — 3JIGKTPOMArHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO Tesnedona. Pa3BuTre EHHOCTHOTO
OTHOIIIEHHS K M3y4aeMbIM Ha ypokax (U3UKH OOBEKTaM U

OCBaMBaeMBIM  BUJAM  JEATEIHLHOCTH. OO0BsACHEHHE
NPUHUMIIMAIBHOTO  Pa3jduMsl NPUPOABI  YIPYTUX U
AJIEKTPOMAarHUTHBIX BOJIH. Wznoxenune cyTH
YKOJOTHYCSCKHUX npooiem, CBSI3aHHBIX c

BJ'IGKTpOMaFHI/ITHI)IMI/I KOJ'IC621HI/I$IMI/I M BOJIHAMU.
OOBscHEHHE POIU DIIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccieaoBaHugx BeceneHHon.

5.0nTuka

[Ipupona ceera

IIpuMeHeHne Ha IIPaKTUKE 3aKOHOB OTPAXEHUA U
MIPEJIOMJICHUS CBETA IIPU PELICHUU 3a1a4.

OnpeneneHue CHEKTPAIBHBIX TIPAHUL YYBCTBUTEIBHOCTH
YeJIOBEYECKOro IJasa.

VYMmeHne CcTpouTh H300pa)kKeHUsi MPEeAMETOB, JaBaeMble
nuH3aMu. PacdeT paccTostHUSL OT JIMH3BI 10 M300pa’kKeHUs
npeamera. Pacyer ontuueckoil cwibl JMH3BL. M3MepeHue
(oKycHOro paccTostHusl JIMH3BL. McnblTaHue Mojenen
MHKPOCKOTIIA U TEJIECKOIA
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BonHoBbie Habmionenue siBneHus uHTEpPEpeHINH IEKTPOMArHUTHBIX
CBOICTBA CBETa BOJIH. HaoOmonenue SIBIICHUS nudpakuu
3JIEKTPOMAarHUTHBIX BOJIH.

HaGmronenne sIBICHUS TIONSPU3AIUAHA  AJIEKTPOMArHUTHBIX
BOJIH. M3MepeHue IMHBI CBETOBOM BOJIHBI IO pe3yJibTaTaMm
HaOmofeHust  sBIIGHWs  uHTepdepeHuuu.  HalOmonenue
sBiaeHus: Audpakuuu  cBeta.  HaOmroneHue — sIBJIEHUS
noJisipu3auuyu MU jaucnepcuu cBera. [louck pasznuunii u
CXOACTBA MEXIy JAUDPAKIHMOHHBIM U JUCHEPCHOHHBIM
cnekTpamu. [IpuBenenrne npuMepoB MOSIBICHUSI B TIPUPOJIE U
WCMOJIb30BaHUS B TEXHUKE SBJICHUW UHTepdepeHInH,
nudpakiuu, MOJISIPU3aLUU u JIUCIIEpCUU CBeTa.
[lepeuncienne MeTOI0B MO3HAHUS, KOTOPhIE HCIOJIb30BAHBI
MPU U3YUYCHUH YKA3aHHBIX SBJICHUU.

6. JiieMeHThI KBAHTOBOI (PU3UKHU

KBanToBas onrtuka Habmonenne ¢ortoanexkrpuueckoro 3ddekra. OO0bsicHeHUE
3akoHOB CToOJIeTOBa HA OCHOBE KBAHTOBBIX MPEIACTABICHUIA.
Pacuer mMakcumanbHOW KMHETHYECKOW SHEPrUU 3JIEKTPOHOB
npu GoToINEKTpUIECKOM dPdekTe.

Ompenenenue pabOThl BBIXOAA DJIEKTPOHA 1O TrpaduKy
3aBUCUMOCTH  MaKCHMaJlbHOW  KHHETUYECKOW JHEpPruu
(hOTORIEKTPOHOB OT YaCTOThl cBeTa. M3MepeHue pabOThI
BBIXOJIa AJeKTpoHa. [lepeuncnenue nmpubOOpOB yCTaHOBKH, B
KOTOPBIX MPUMEHSETCSI O€3MHEPIIMOHHOCTh (poTodddexTa.
OObsiCHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JTyajM3Ma CBOMCTB
(dboroHoB. OOBACHEHHE PO KBAHTOBOW ONTHUKH B Pa3BUTHUH
COBPEMEHHON (PU3UKH.

®dusuka aToma Habnronenne nuHeHyaThIX CIIEKTPOB.

Pacuetr yacTOoThl U AMHBI BOJIHBI MCIYCKAa€MOI'O CBETa IpHU
IepexoJe aroMa BOAOPOJA U3 OJHOTO CTallMOHApPHOTO
coctostHus B Apyroe. OOBbsACHEHHE  MPOUCXOKICHUS
JIMHEWYaTOro CIIEKTpa aroMa BOJOpOJAa W pa3jIM4us
JIMHENYAThIX CIIEKTPOB pAa3jIUYHbIX Tra3oB. MccienosaHue
JuHelyaToro cnekrpa. lccienoBanue mnpuHOMIA padOTHI
JIOMUHECLUEHTHOW Jsamnbl. HaOmioneHne u  0O0BsiICHEHHE
NpUHIMNA JelcTBUS  Jaszepa. llpuBeneHue mnpuMepoB
HCIIOJIBb30BAHUS Jla3epa B COBPEMEHHON HAyKe M TEXHHUKE.
Ucnonb3zoBanue HWMHTepHeTa Mg mnoucka HHOpMaUMU O
MEePCIIEKTUBAX MPUMEHEHUS Ja3epa.
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®du3uka aTOMHOIO sApa

HaGmonenne TpekoB anbda-dgacTul] B Kamepe BuibcoHa.
PeructpupoBanue SAEpHBIX M3IYYEHUM C  MOMOIIBIO
cueTyuka [ 'elirepa. Pacder sHepruu cBsi3u aTOMHBIX SJED.
Onpenenenue 3apsaa 1 MaCCOBOTO YHCJIAa aTOMHOIO 51]1pa,
BO3HUKAIOUIEI0 B pe3yJIbTaTe€ PaJMOAKTUBHOIO paclaja.

Brruncienue SHEpPruH, OCBOOOXKIAOIIEHCS pu
pannoakTUBHOM  pacmnazae. OrmpeneneHue MPOIYKTOB
SIIEPHOM peaxKuum. Brruncienue SHEpruu,

OCBOOOXKIAIOIIEHCS MPH SICPHBIX peaknusx. [lonnmanue
MPEUMYILIECTB U HEJOCTATKOB HCIIOJIb30BAHUS ATOMHOU
SHEPTrUU u MOHU3UPYIOLIHUX U3ITy4YeHUN B
MPOMBIIUIEHHOCTH,  MeaunuHe.  M3moxeHue  cyTu
IKOJIOTUYECKUX MPOOJIEeM, CBSI3aHHBIX C OHMOJIOTHYECKUM
JICUCTBUEM PaJIMOAKTUBHBIX W3NydeHuil. [IpoBenenue
K1accu(PuKaMu ~ AJIEMEHTApHBIX  YacTHUI] IO  HUX
(dbu3nueckuM XapakTepUCTUKaM (Macce, 3apsiy, BpEMEHU
J)KM3HU, CIUHY U T. 1.). [loHnMaHue 1eHHOCTe HaydYHOTro
MO3HAHUS MUpPa HE BOOOIIE IJI YeJIO0BEUECTBa B IIEJIOM, a
JUIE  KaXJIOro  OOydJaromierocsi JIUYHO, IICHHOCTEH
OBJIAJICHHUSI METOJOM HAYYHOTO MMO3HAHUS U151 IOCTUKEHUS
ycrexa B JIIOOOM BHU/JI€ MPAKTUUECKOM AeATEIbHOCTH.

7.9Boonua Becesrennoi

CrpoeHne u pa3BuTHe
Bcenennon

HaOmronenue 3a 3Be3namu, JIyHOI U TuiaHeTaMU B TEJIECKOII.
HabntoneHne conHEYHBIX MSITEH C MOMOUIBIO TeJlecKona u
COJIHEYHOI'0 DKpaHa.

Ucnonb3zoBanue WHTepHETa M1 NOUCKA HM300pa)K€HUI
KOCMMYECKUX OOBEKTOB W  HH(popMamuu 00 uX
0COOEHHOCTSIX

OO6cy>x/1eHre BO3MOXKHBIX CIIEHApUEB 3BOIOLINM BeeneHHoi.
Hcnonp3zoBanne IHTEepHeTa Uil IIOMCKAa COBPEMEHHOU
nHpopmanuu o pazButuu Beenennoit. OnieHka nHGopMaiuu ¢
MO3UIIMA €€ CBOWCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
IIOJIHOTBI, aKTyaJIbHOCTH U T. [I.

OBOJIFOIHUS 3BE3 .
I'mmroTe3a
MIPOUCXOKACHUS
CoJtHeUHOM CHCTEMEI

Brruncnenne SHEPTUH, 0CBOOOXK1aroIIeHcs pH
TEPMOSIEPHBIX  PEAKIUAX. dopmynupoBka MpodIeM
TEPMOSICPHON  DHEPIETHUKH. OObsicHeHHE  BIUSHUS
COJIHEYHOM AaKTUBHOCTM Ha 3ewiro. lloHumanwme posm
KOCMHMYECKUX HCCJIEI0BaHUM, 1504 HAy4YHOI'O "

SKOHOMHUYECKOro 3HadeHus. OOCyXJIeHHE COBPEMEHHBIX
TUIIOTE3 O NPOUCXO0KAeHNN COTHEYHON CUCTEMBI
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8 TEMbI HHAUBUAY AJIBHbBIX ITPOEKTOB

B xome wu3yyeHuss mnporpamMmbl 0011€00pa3oBaTENbHON yueOHOW JUCHUIUIMHBI  «DuU3HKa»
oOyuJaroluecss MOTYT BBIOPATh OJHY W3 MPEUIOKESHHBIX TeM ISl pa3paOOTKH MHAWBHIYaTbHOTO TPOCSKTa
WJIH NIPEAJIOKUTH COOCTBEHHYIO TEMY.

Anekcanap ['puroppeBud CTONETOB — PyCCKHM (DHU3UK.

Anekcanap CrenanoBud [1o1moB — pycckuii y4eHbIH, H300peTaTeIb PAINO.
AJbTEpHAaTUBHAsI YHEPIeTHKA.

AKYCTHUYECKHE CBOMCTBA MOJYyIPOBOJHUKOB.

Anzape Mapu Amiiep — OCHOBOIIOJIOKHUK 3JIEKTPOAUHAMUKH.
ACHHXPOHHBIA JIBUTaTEb.

Actepounpl.

AcCTpOoHOMUSI HALIUX JHEH.

. AtomHas ¢usuka. M3oromnsl. [IpumeHenne pagroakTUBHBIX H30TOIOB.

10 BeckoHTakTHBIE METOABI KOHTPOJISI TeMIIEPATypPHI.

11.bunonsipHbie TPaH3UCTOPBI.

12.bopuc CemenoBuu SAko6u — (HU3UK U U300pETATEINb.

13.Bennuaiimme OTKPBITHS (PU3UKH.

14. Buapl 37€KTPUYECKUX Pa3psiioB. DIEKTPUUECKUE pa3psiibl HA CIykOe ueloBeKa.
15.Bnusinne nedekToB Ha (PU3MUECKHE CBOWCTBA KPHUCTAJIIOB.

16.BceneHHast 1 TeMHasi MaTepusl.

17.I'anuneo I'anuiieil — ocHOBaTENb TOYHOI'O €CTECTBO3HAHUSI.
18.'onorpacdus u ee npuMEHEHHUE.

CoNoR~LNE

19./IBmkeHre Tella MEPEMEHHON MaCCHhI.

20.JIndpakius B HaIIEH >KU3HU.

21.Kuikue KpucTaJuIbl.

22.3axonbl Kupxroda mist snekTpuyecKkoi mernd.

23.3aK0HBI COXpAaHEHUSI B MEXaHUKE.

24 .3navenue oTKpbITHH [ammmes.

25.Urops BacunbseBuu KypuaTtoB — ¢u3HK, OpraHU3aTOp aTOMHON HayKHU U TEXHUKH.

26.Mcaak HproTOH — co3AaTelb KJIaCCHYECKOW (DH3UKH.

27.Vcrionb30BaHUE AIEKTPOIHEPTUU B TPAHCIIOPTE.

28.Knaccudukanus U XapaKTepUCTHKH SJIEMEHTAPHBIX YACTHIL.

29.KoHCTpyKIIMOHHAs! MPOYHOCTh MaTepHaia U €€ CBA3b CO CTPYKTYPOH.

30.KoHCTpyKIHST ¥ BUJIBI JIA3€POB.

31.KprosnekTpoHuka (MUKPOIJIEKTPOHUKA U XOJION).

32.JIa3zepHble TEXHOJOTHH M MX WCIIOJIb30BaHUE.

33.JIeonapno na BuHun — yueHsblil 1 u300peTaTeb.

34.MarauTtHble U3MepeHusl (MPUHIIUIBI TOCTPOCHUSI MPHUOOPOB, CIIOCOOBI U3MEPEHUS
MAarHATHOTO TTOTOKA, MAarHUTHON WHIYKITHH).

35.Maiikn @apajieit — coznarenb y4eHHs! 00 3JI€KTPOMAarHUTHOM TOJIE.

36.Makc ITmank.

37.MeToa MEUEHBIX aTOMOB.

38.MeToapl HAOFOACHUS M PETHCTPAIINHN PATUOAKTHBHBIX U3TyYCHUN U YaCTHII.

39.MeToab! onpeieNIeHNs! IIIOTHOCTH.

40.Muxaun BacuiaseBnd JIOMOHOCOB — YYEHBINA SHITUKIIONICTHUCT.

41 Monenu atoma. OnbiT Pesepdopaa.

42 MonexynsipHO-KHHETHYECKass TEOPHs HICATHHBIX Ta30B.

43.MonHus — Ta30BbIA pa3psii B NPUPOIHBIX YCIOBUSIX.

44 HaHOTEXHOJIOTUS — MEXIUCHUIIIMHApHAA 00J1acTh (PyHIaMEeHTaIbHON M IPUKJIIATHOM
HayKH U TEXHUKHU.



45.Huxona Tecna: ®u3Hb U HEOObIYaliHbIE OTKPBITHSI.

46.Huxomnait KonepHuk — co3maTesib reJIMOIEHTPUUECKON CUCTEMBI MUPA.

47 Hunsc bop — oauH U3 co3nareneii COBpeMeHHON (Pu3ukw.

48.Hykneocunrte3 Bo BceneHHOM.

49.00psacHeHue (HOTOCHUHTE3a C TOUKH 3pEHUS (PU3UKH.

50.0nTuyeckue sIBJICHUS B IPUPOJIE.

51.OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOUMOCTH.

52.IlepemeHHBIN EKTPUUECKUNA TOK U €r0 MPUMEHCHUE.

53.I1ma3mMa — 4yeTBepTOe COCTOSIHUE BEIIECTBA.

54.1Tnanetsr COTHEYHON CHUCTEMBI.

55.11omynpoBOIHUKOBBIE JATYUKU TEMIIEPATYPHI.

56.[IpumeHeHue KUIKUX KPUCTAILUIOB B MPOMBIILIEHHOCTH.

57 IlpumeHenue siAEpHBIX PEAKTOPOB.

58.IIpupona deppomaruerusma.

59.TTpoGaeMbl SKOJIOTHUH, CBSI3aHHBIE C MCTOJIH30BAaHUEM TEIUIOBBIX MAIWH.

60.IIpousBoIcTBO, IEpegaya U UCIOJIH30BAHUE JIEKTPOIHEPTHH.

61.ITpouncxoxnenrne COTHEYHON CUCTEMBI.

62.11pe303mexkTprdeckuii 3HEKT ero NMpuMeHCHHUE.

63.Pa3BuTHE CPENCTB CBSI3U M PAJIHO.

64.PeakTuBHBIC IBUTATENIM U OCHOBBI PAOOTHI TEIJIOBOW MAIIIUHBI.

65.PenmukToBOC M3IydCHUE.

66.PentrenoBckue nayun. Uctopus otkpsitus. [Ipumenenue.

67.PoxxaeHue u 3BOJIONUS 3BE3/I.

68.Ponp K. 3. [{lMOIKOBCKOTO B Pa3BUTHU KOCMOHABTHKH.

69.CBeT — »JIeKTpOMarHuTHas BOJIHA.

70.Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOP W OpraHHU3aTOp IPOU3BOACTBA PaKETHO-
KOCMUYECKOW TEXHUKHU.

71.Cunbl TpeHus.

72.CoBpeMeHHasl CITyTHUKOBasi CBS3b.

73.CoBpemenHast pu3nvecKasi KapTHHA MUPA.

74.CoBpeMeHHBIE CPEJICTBA CBSI3H.

75.ConHIle — UCTOYHUK KU3HU Ha 3emuie.

76.TpanchopmaTopsl.

77. YnpTpa3ByK (MOJydeHHE, CBOMCTBA, MPUMEHEHUE).

78. YrpaBisieMblii TEpMOSIIEPHBINA CUHTE3.

79. Yckopurtenu 3apsyKeHHBIX YaCTHIL.

80. ®du3mka 1 My3bIKa.

81. dusuyeckue cBocTBa aTMOCHEPHI.

82. ®OTO’IIEMEHTHI.

83. ®oroaddexr. Ilpumenenue sBreHus QGortorddexra.

84. Xanc Kpuctnan Ipcres; — OCHOBOIOJIOKHHUK DIIEKTPOMarHeTH3Ma.
85. UepHble JbIPHI.

86. IlIkama »7IeKTPOMAarHUTHBIX BOJIH.

87. Dkonornyeckue npoOIeMbl U BO3MOXKHBIE ITyTH UX PEILICHHUS.
88. DnexTpoHHAs MPOBOAUMOCTH MEeTAILTOB. CBEPXITPOBOIMMOCTD.
89. DOmunnii Xpucrtuanosuu JIeHIT — pyccKuii GU3UK.
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9 YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBI YYEBHOM JJUCHUTLJIAHBI

9.1 MaTepua/jibHO-TeXHHYECKOe ofecrevyeHne
OcBoenne mporpamMmbl y4eOHOW AuCHUIUIMHBI «Du3nka» TpeOyer HaIW4us y4eOHOTO KaOWHeTa
€CTeCTBEHHOHAYYHBIX AUCUUIUIMH U JabopaTopun GU3UKH.
[Tomenienne xkabuHeTa yaoBiIeTBOpsieT TpeOoBaHUsAM CaHUTAPHO-IIHIEMHOJIOTUICCKUX TPABUIT U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO 000py10BaHUEM:
- MOCaJOYHBIC MECTA MO KOJIHYECTBY O0YUArOIIUXCS;
- pabouee MECTO IpenoJaBaTess;
- MyYJbTUMEIUHHOE 000pYI0BaHUE.
O6opynoBanue yaeOHOTo KabUHeTa!
- pabouue MecTa I CTYACHTOB IO KOJIMYECTBY O0YJaIOIIHXCS;
- pabouee MeCTO TpernoaaBareis, ayJUTOPHAs JOCKa;
- KOMILJIEKT Y4€OHO-METOANYECKONW JOKYMEHTanuu (y4eOHMKH, COOPHHUKH 3a7ad, METOIHYCCKHE
YKa3zaHuAa OJid MPAKTHYCCKUX pa60T, KOHCIICKTHI JICKIII/Iﬁ, KOMIIJICKTBI MHANBUAYaJIbHBIX 3a[[aHHfI);
- KOMIUIEKT KOMITBIOTEPHBIX TPE3CHTAILINH;
- oOyyJaromme BUIe0KaCCEeThI;
- MoJie)d PU3NIECKUX YCTPOUCTB;
- nabopaTtopHoe 000pyIOBaHUE;
- IUTaKaThl 10 Qu3MKe (KOMIUICKTBI MO TemaM, cucteMa eaunuil CU, mikanma 37IeKTpOMarHUTHBIX
BOJIH);
- MEPCOHAIBHBIN KOMIIBIOTEP , KCEPOKC, PUHTEP.

TexHuueckue cpencTBa 00ydeHus:

- yueOHas ayJUTOPHs, OCHAIIEHHAS MYJIbTHMEIHNIHHBIM 000pyI0BaHUEM;
- KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEUEHHEM;

- JIOKaJIbHasl CeTh, CETEBOE NMPOrpaMMHOE 0OecIieueHue;

- TEJIEBU30D.

9.2 YueOHo-MeTOANYECKOE 00ecieueHue

B coctaB y4eOHO-METOAMUECKOTO U MaTepUaIbHO-TEXHUUYECKOTO 00eCIeYeHUs TPOrpaMMbl yueOHOM
TUCHUIITNHBI «DU3HKa» BXOJAT:

- KOMIUIEKT y4eOHO-HaTJIsIHBIX TOCOOMI

- MOJIENN YCTPOMCTB;

- MAaKeTbl KOHAEHCAaTOPOB;

- macrnopt KaOuHeTa,

- OubnuoTedHbIi QoHS.

B Oubnuoreunslii (oHA BXOIAT Y4YEOHUKH, MOCOOMS Y4eOHO-METOAMYEcKas JOKyMEHTalus,
o0ecreynBaroe OCBOCHNE Y4eOHOro MaTepuara.

B mnpomecce ocBoenusi mporpammbl yueOHOHM aucuuruinHbl «®Du3uka» oOydaromuecs HMEIOT
JOCTYI K DJIEKTPOHHBIM Y4eOHBIM MaTepHuajgamM Ha oOpa30BaTebHOM MOpTajie YHHBEPCHUTETAa U B
cB0OOIHOM jJocTyne B HTepHeTe.

9.3 llepeyenn yueOHBIX U31aHUIl, IHTEpHET-pecypcoB, A0MOJTHUTEIbHOI JINTEPATYPHI
OcHoBHas1 JInTepaTypa
1. KopsitaukoBa, E. C. ®wusuka [DnekrponHslii pecypc]: yuebnoe mocobme: B 2 u. / E. C.
KopeithukoBa, JI.A. Onep, JI.LA. Huxonopoa, H.B. KopueeBa, M.B. Openbypkuna, T.b.
[lapanoBa — Marautoropck: ®I'BOY BO «MI'TY wum. I''I. Hocoa», 2016, 2017 — Pexum
noctyna: http://192.168.20.6/marcweb2/MObjects.asp
2.  Kpamapos, C. O. ®usuka. Teopust u mpakTuka [IneKTpoHHBINA pecypc]: YueOHoe mocodue / Tlox
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pen. npod. C. O. Kpamaposa. — 2-e¢ u3n., gom. u nepepad. — M.: U1 PUOP, HUL] UTH®PA-M,
2016. — 380 c. — Pexxum mocryma: http://znanium.com/catalog.php?bookinfo=522108
[Munckuii, A. A. ®usuka [InexTpoHHbI pecypc]: yueonuk / A. A. ITunckuii, I'. FO. I'pakoBckwmii ;
nox obm. pea. FO. W. Muka, H. C. IlypermeBoit. — 4-e¢ u3a., ucnp. — M.: ®OPYM: UHOPA-M,
2017. — 560 c. — Pexxum mocryna: http://znanium.com/catalog.php?bookinfo=559355

JonotHUTeILHAS JTUTEPaTypa

Hevumuenko, B. W. ®wusumka [Daexkrponnsii pecypc]: yueonuxk / B. W. JlemumgueHko,
N. B. lemuauenko. — 6-¢ m3x., mepepad. u gon. — M.: UH®PA-M, 2017. — 581 c. — Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=851529

KysunenoB, C.M. Kypc nekmuit mno Qusuke. Onekrpoctaruka. [loCTOSHHBIA  TOK.
DnexkrpoMarnetusM. KomeOaHusi W BOJHBI [DJeKTpoHHBIA pecypc]: ydebHOoe mocobue /
C.M. Ky3nenos, JLU. Cemxkuna, K.H. Porosun. — Tomck: W3a-Bo Tomckoro moautex.
YHUBEPCUTETA, 2016. - 290 C. - Pexum JIOCTyma:
http://znanium.com/catalog.php?bookinfo=675264

HNHTepHeT-pecypcesl
www.fcior.edu.ru (®epepanbHblii  HEHTP  HMH(GOPMAIMOHHO-00PAa30BATEIBHBIX  PECYPCOB).
www.dic.academic.ru (Axagemuk. CioBapu U SHIIUKIIOCIUH).
www.booksgid..com (Books Gid. DiekrponHast OHOIHOTEKA).
www.globalteka.ru (I'mobanreka. ['modanpHas 6MOIMOTEKa HAYYHBIX PECYPCOB).
www.window.Edu.ru (Eaunoe okHO AOCTyIa K 00pa3oBaTeIbHBIM PECypcam).
WwWW.stbooks.ru (JIyumast yaeOHast aureparypa).
www.school.edu.ru  (Poccuiickuii ~ oOpa3oBaTeibHBIi  mopran.  JlOCTYIHOCTh,  KayecTBO,
3¢ (HEKTUBHOCTB).
www.ru/book (Dnexkrponnas OuOIHOTEYHAS CHCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcbl MuTepaera ®Pusnka).
www.school-collection.edu.ru (Exunas kosutekiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
www.n-t.ru/nl/fz (HoGenesckue naypeatsl o Gpusmke).
www.nuclphys.sinp.msu.ru (SIaepuas pusuka B UaTepHeTE).
WWWw.Kvant.mccme.ru (HayqHO-Iomy sIpHbIN (U3HKO-MaTeMaTHIeCKui KypHa «KBaHT»).
WWW.yos.ru/natural-sciences.html (ecrecTBeHHO-HAYUHBIH KYpHAT /151 MOJOJACKH «I1yTh HAyKy»).

JIuteparypa [id npemnoaasareien

06 obpazoBannu B Poccuiickoit ®@enepanuu: Gpeaepanbubiii 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbHbix 3aKk0HOB 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-®3, ot 25.11.2013 Ne 317-@3, or 03.02.2014 Ne 11-@3, or
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-
®3, ¢ u3MeHeHus MU, BHeCeHHbIMU DenepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-@3, B pen. Ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunucrtepctBa ob6pasoBanusi U Hayku P® ot 31 nekabpst 2015 r. N1578 "O BHecenun
U3MEHEHUH B (QenepajabHblii TOCYJapCTBEHHbIH 00pa3oBaTeNbHBIA CTaHIAPT CPEIHEro OOILEero
oOpa3zoBaHMs, YTBEPXKICHHBIM NpuKazoM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoit
®enepauun ot 17 mast 2012 r. N413.

[Tpuka3z Muno6puayku Poccun ot 29 nexabps 2014 r. Ne 1645 «O BHeceHUU U3MEHEHHUH B MPHUKa3
MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. Ne 413 «O6
yTBEpKACHUH  (efepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO  CTaHAApTa CPEeIHEro
(moHOT0) 00IIIeTO 00pa30BaAHUSY.

[Tucemo [lemapramenTa rocyaapcTBEHHOM MOJUTUKH B chepe moAroToBku padbounx kaapos u 1O
Muno6pnayku Poccun ot 17 mapra 2015 1. Ne 06-259 «PexomeHpanuu IO OpraHu3aluu
MOJIy4YEHHUsI CpPeHEero o0IIero o0pa3oBaHUs B Ipelenax OCBOCHHUS OO0pa30BaTEIbHBIX MPOrpaMm
cpeaHero npogeccuoHaIbHOr0 00pa3oBaHMs Ha 6a3e OCHOBHOTO OOIIEro 0O0pa3oBaHUS C YUETOM
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http://www.yos.ru/natural-sciences.html

TpeOoBaHMIl (emepanbHBIX TOCYAAPCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB U IOITY4aeMOM
po¢eCCUu WK CICIHATBHOCTH CPEAHETO MPO(PECCHOHATEHOTO 00pa30BaAHU.

JAmutpueaB. @., Bacunbes JI. . ®usuka miist npodeccuii v cnenuaibHOCTEH TEXHUYECKOTO
npoduiIs: METOAUYSCKHUE PEKOMEH AN : MeTO 1. TTocobue.- M., 2010.
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[Ipunoxenne 1
AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA

1. AKTHBHBIE UM HMHTEPAKTUBHBIE METOJbl HCIIOJIB3YIOTCA IPU NPOBEACHUM TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Paznen/Tema IIpuMeHsieMble aKTUBHBIC Kparkas xapakrepucruka
Y UHTEPAKTUBHBIE METOMbI
Pa3nes 1 Mexanuka ¢ 3JieMEHTAMHU T€OPHH OTHOCHTEJIbHOCTH

Tema 1.1. Kunemaruka | Jlekius-npe3eHTanus. [IpezenTanus «MexaHUYECKOE IBUKECHHUE)

Tema 1.3 3akoHbl Pa6ota B manbix rpynmax | CTyaeHTbl CIAI0T 3a4er, pelaoT

COXpaHEHUS B KOJUISKTUBHO  3aJlayd,  OTBEYAIOT  HA

MEXaHHUKE Bonpochl.  [lpesenranus  «PeakTHBHOE
JIBUKEHUEY

Pasznen 2 Mogexkyasipaas ¢pusuka. Tepmonnnamuka

Tema 2.1 OcHaoBsl | [IpobnemHast Tekmust [IpenogaBatens B Havyajie HU IO XOOYy

MOJIEKYJISIPHO- «AOconmoTHas M3IIOKEHHUsT y4eOHOro Marepuaia COo3/aeT

KUHETUYECKOM TeMIIepaTypa» npoOJeMHBIE CHTYallud U  BOBJIEKAeT

teopuun. HpaeanbHbIi CTyIeHTOB B ux aHanu3. OO0cyxnaroT

ras CYIIECTBOBAaHHE TMPENCIbHO HHU3KHX H
BBICOKHX TEMIEPATyp

Tema 2.2 CgoiicTBa | Jlekuus-npeseHranus. [Ipezenranms «TBepable Tema U HX

apoB, KUIAKOCTEH U CBOMCTBa», «CBOMCTBA KUIKOCTEN»

TBCPAbIX TCJI

Pa3nes 3 OCHOBBI 2JIEKTPOAUHAMHUKH

Tema 3.3 [TpoGnemHast ek CoxepxaHue TIOJAaeTCS dYepe3  CEepHIo
DIIEKTPUYECKUM TOK BOIPOCOB O TPOBOAWMOCTH Cpell, O
B ITOJIYITPOBOJHHUKAaX HOCUTCIIIX TOKa, MNPUMCHCHHU TOKa B

cpeaax, Ha KOTOPBIC CTYACHTBI JOJIKHBI
OTBCYATh HCTTOCPCACTBCHHO B XOA€ JICKIIUHU.

Tema3.5 Jlexuus-npe3eHTanus. IIpesenranus «QJIEKTPOMAarHUTHas

DneKTpoOMarHuTHast UHIYKIUS, «CaMOUHIYKIUS

VHIYKIMS

Pa3nea 4 Konebanus

1 BOJIHBI

Tema 4.2 bunapHsIii ypok Ha ypoke ¢u3uku u  MareMamuku

DNeKTpOMarHuTHbHIE paccMaTpuBacTcsi  IpUMEHeHHe — rpaduKoB

KoJie0aHUS U BOJIHBI TPUTOHOMETPUYECKUX (PYHKIMI K OMKCAHUIO
IEKTPOMATHUTHBIXK KOJICOAHVII.

Paznen 5 Ontuka Paznen 4 Pasznen 4

Tema 5.1 Ilpupona | Jleknus-nmpe3eHTaIus. B xome nmexkuumum  uuper  mepenava

CBeETA. BomnnHoBeie npernoyaBareyieM HHQOpMaLUK  CTy/IeHTaM

CBOICTBa CBETA CONIPOBOXKACHUEM M IOKA30M OIBITOB IO
TpaKImm, TeMOHCTpaIen TUQPPaKIOHHON
pELIETKH, IIJIaKaTOB.

Pa3nes 6
DJIeMeHThI KBAHTOBOH (pU3NKH
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Tema 6.1 KBantoBas
OIITHKA

Jleknus-npe3eHTanusi.

[Ipesenrammst  «Dotosddexkt wu  ero
MIPUMEHECHUE)»

Tema 6.2 CrpoeHue
aToMa H aTOMHOTO
sanpa

Jlexuus - Bu3yanmsanus

B xoze nexuun nepeaaya mpenoaBaTenem
MH(pOpMaNU CTYJCHTAaM COIPOBOXKAACTCS
MOKa30M IUIAKaTOB, TaOJUI[ CTPOCHUS
aToMoB, TabnuIel MeHeneeBa
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HNEPEYEHb IPAKTHYECKHNX/JTABOPATOPHBIX 3AHSITHAM

[Ipunoxenue 2

Conep:xkanue TeMbl NPAKTHYECKUX U JT1A00PATOPHBIX 3aHATHI Kou-Bo
00yuyeHusi 4acoB
BBenenue Jlaboparopnasi padora 1 OnpezeneHne IIIOTHOCTH BEIIECTBA 2
Paznen 1 MEXAHUKA 10
1.1 Kunemaruka IIpakTuyeckasi padora Ne 1 Pemenue 3a1a4 mo KHHEMaTHKE 2
IIpakTnyeckas padora Ne 2 Pemienue 3a1a4 Ha mapaMeTpbl 2
BpAIllaTeIbHOTO ABM)KECHUS
1.2 3akoHbI IIpakTnyeckas padora Ne 3 Pemenue 3a1au Ha 3akoHbl HproToHa 2
MexaHuku HproToHa
1.3 3akonbl IIpakTuyeckasi padora Ne 4 Pemenue 3a1a4 Ha 3aKOHBI 2
COXpaHECHHS B COXpaHEHHS UMITYJIbCA YHEPTUHU
MEXaHUKE Jlaboparopnasi padora Ne 2 M3yueHue 3aKkoHa COXpaHEHUs 2
MEXaHUYECKON YHEPIUn
Pa3nea 2 MOJIEKYJIAPHASA ®U3UKA. TEPMOJIMHAMUKA 14
2.1 OcHosbl | [IpakTHueckas padora Ne 5 Pemenue 3agau no reMe OCHOBBI 2
MOJIEKYJIIPHO- MKT
KMHETUYECKOU JlabopaTopnas paGora Ne 3 IIpoBepka ra3oBbIX 3aKOHOB 3
TEOPUH. IIpakTuyeckas padora Ne 6 Pemenue 3a1a4 Ha ypaBHEHHE 2
WneanbHblii ra3 COCTOSIHUS M/ICATBHOTO Ta3a, N30IPOIECCh
2.2 CBoiicTBa Jlaboparopnasi padora Ne 4 Poct kpucramios 2
napos, xujakocrel | JlaGoparopuasi pagora Ne 5 M3MepeHue BIaXHOCTH BO3/TyXa 2
1 TBEPABIX TEII Jladoparopnas padora Ne 6 Onpesenenue yaenabHOM 2
TEIJIOEMKOCTH BEIeCTBa
2.3 OcHOBBI IpakTuyeckas padora Ne 7 Pemenne 3amau nmo temMe «OCHOBBI 2
TEPMOIMHAMUKHI TEPMOIMHAMHKI
Pazgean 3 OCHOBBI DJIEKTPOAUHAMUKHAU 28
3.1 IIpakTyeckas padora Ne 8 Pemenue 3angau o reme 2
DneKTpuueckoe «DNEKTPOCTATUKA.
noJie
3.2 3aKoHBI Jladoparopnasi pabora Ne 7 N3yuenue 3akona Oma Juisi ydyacTka 2
MIOCTOSIHHOTO TOKa | LIEMH.
Jladoparopnasi padora Ne 8 Onpesenenne yaeapHOTO 2
COITPOTHUBIIEHUS IPOBOIHUKA
JladopaTopnas padora Ne 9 [Ipoepka napamienbHOTO 2
COEJMHEHUS POBOJIHUKOB
Jladoparopnasi padora Ne 10 VccnenoBanue 3aBUCHIMOCTH 2
MOITHOCTH, TOTPEOIIIEMOM JTaMITOi HaKaIUBaHUS OT HAMPSKEHUS
Ha ee 3a)KNMax
Jladoparopnas padora Ne 11 Onpexnenenne D/IC 1 BHYTpEeHHETO 2
COIIPOTHUBIIEHUS] UCTOYHHKA IEKTPUUECKON SHEPTUN»
IIpakTuyeckas padora Ne 9 Pemenue 3a1a4u Ha 3akoH Oma. 2
ConpoTtuBieHue. 3aKOHbI COeTMHEHHS
IIpakTuyeckasi pa6ora Ne 10 Permenue 3a1a4 Ha CMEIIaHHOE 2
COEZIMHEHHUE NPOBOHUKOB
IIpakTuyeckas padora Ne 11 Pemenue 3aau Ha 3akoHbl OMa 2
IIpakTnyeckas padora Ne 12 Pemenue 3a1ay Ha GopMyIibl 2
pabOTHI M MOIITHOCTH TOKA
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3.3 JladopaTtopnass  paGora  Ne 12  U3yueHue  CBOWCTB 2
DeKTpuIecKuit HOJYIIPOBOTHHKOB
TOK B Jladoparopnasi padora Ne 13 OnpeeneHre 31eKTPOXUMHUUECKOTO 2
IIOJIYIIPOBOJIHUKAX | SKBHBAJICHTA MEJIH.
3.5 IIpakTuyeckass padora Ne 13 Pemenne 3amau 1o Teme 2
OnexrpoMarauTHas | «MarHuTHOE TOJIE»
WHTYKIIAS IIpakTuyeckass padora Ne 14 Pemenne 3amau 1o TeMme 2
«DNEKTPOMAarHUTHAS] MHITYKIIHS.
Paznen 4 KOJIEBAHUS 1 BOJIHbI 6
4.1 Mexanunueckue | Jlaboparopnas padora Nel4 [3yueHue 3aBucuMoCTy iepuoaa 2
Kosie0aHus U KOJIEOAaHUH HUTSAHOTO (WJIU NPYXUHHOT0) MasiTHUKA OT JAJIMHBI HUTU
BOJIHBI (vs1 Maccel Tpy3a).
4.2 IIpakTyeckas padora Ne 15 Pemenue 3a1a4 no teme 2
OnexkrpomarauTHeie| «[lepemMennsii Tok. TpaHchopmaropy
KosieOanus v BOJIHbI| JIaGopaTropHas padora Ne 15 V3yuenue ycTpoiicTBa 2
TpaHchopmaropa, reHepaTopa
Paznen 5 OIITUKA 14
5.1 ITpupona JlabopaTopnasi padora Ne 16 OmnpeneneHue moOKaszaTess 2
cBeTa. BoHOBBIE | PEJIOMIIEHHUS CTEKJIA.
CBOICTBa CcBETa JlabopaTopnas paGora Ne 17 HalGitosieHue criekTpoB U3IIy4EHHUS 2
U MOTJIOLICHHUS
JlaGopaTopnasi pa6ora Ne 18 M3mepenue JTMHBI CBETOBOU BOJTHBI 2
C MOMOUIBIO TU(PAKIMOHHON peleTKH
JlaGopaTtopnass pabGora Ne 19 H3yuenme wunTepdepeHIUU U 2
nudpakiu
IIpakTuyeckass padora Ne 16 Pemenue 3agad Ha 3aKOHBI 2
peIOMIICHUS
IIpakTnyeckas padora Ne 17 Pemenue 3a1a4 ¢ UCHOJIb30BAHUEM 2
dopMyIibl TUPaKIMOHHON peMIETKU
IIpakTnuyeckass padora Ne 18 Pemenue 3agau mo pasaeny 2
«Onrtukay
Paszea 6 JJIEMEHTHI KBAHTOBOUW ®U3UKHU 3
6.1 KanroBas IpakTnyeckas padora Ne 19 Pemenne 3a1a4 o reme «3aKOHBI 2
OIITHKA doroaddexrar
6.2 ®usuka aroma | [IpakTuyeckas padora Ne 20 Pemenue 3a1a4 o reme 1
U aTOMHOTO siipa | «PalnoakTUBHOCTb. 3aNUCh SAJEPHBIX pEaKIHii»
UTOro 78
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JIMCT PETUCTPAIIAY U3MEHEHWI U IOTIOJTHEHU

Neo|  Paspen Kpartkoe coaeprkanue n3MeHEHU s/ TOTTOTHCHHS Mara, IToamuce
n/n paboue Ne npezacenaTen
51 MPOTOKOJIa s [TIK
porpa 3aceaHus
MMBI I1K
Pabouass mporpamma y4deOHOW MUCHUIUIMHBI «DuU3HKa»
aKkTyanu3upoBaHa. B pabouyio mnporpaMmy BHECEHBI
CJIEIIOIINE U3MEHEHHUS:
1 Tutyn Ha ocnoBanuu npukasza pexropa ®I'bOY BO “MITY |12.09.2018 7
BHBIN uM. I'.". HocoBa” Ne 10-30/465 or 17.07.2018 r. Tekcr r. ',/'
JIUCT “MuHHCTEpCTBO 00pa3oBaHUs M HaykuW~ 3aMeHUTH Ha | [IpoTokon 7 )
TeKcT “MUHHUCTEPCTBO HAayKM M BBICILIEr0 0Opa3oBaHUs Nel
Poccuiickoit denepanyun’™
2 |9. YueOHo- B cBs3u ¢ 3aknroueHHEM KOHTPAKTOB co cropoHHumu |12.09.2018 ,
METOJUYECK DJIEKTPOHHBIMU OMOMMoTeuHbIMU cucteMamu “‘FOpaiit” T. P /'
oe u (Hdorosopsr FOpaiit DbC www.biblio-online.ru NeJ[-1096- | IIpoTokon 7 )
marepuanby 18, NoJ[-1097-18), “BOOK.RU” ([Jorosop KunoPyc menuna Ne 1
o- ObC BOOK.ru Nel18493307/1-1093-18) pazmen 9.
TEXHUYECKO Y4YeOHO-METOAMYECKOe UM  MaTepUalbHO-TEXHUYECKOE
e ofOecrieueHre MPOrpaMM Y4eOHOW JUCIUIUIMHBI IMYHKT
pbecrieuend  «llepedyenp yueOHbIX u3maHui, HHTepHET-pecypcos,
e mporpaMM  JIOTIOJIHUTEIIBHON  JINTEpAaTypbl»  4YUTaTh B  HOBOH
yueOHOU penaKIum:
TACLUATUINH OcHoBHas1 JiUuTEpaTypa

bl

O®uzuka. Teopuss u mpakThka [DIEKTPOHHBIA pecypc]:
VYuebnoe nocodue / [lox pen. mpod. C.O. Kpamaposa. -
2-e u3A., Aom. u nepepad. - Mocksa: UL PUOP, HUIL]
NUHD®PA-M, 2016. - 380 c. - Pexum pgocryna:
http://znanium.com/bookread2.php?book=522108 -.
3arun. ¢ akpana. - ISBN 978-5-369-01522-3
[Tuncknii, A. A. ®usuka [OJIEKTpOHHBIN pecypcl:
yuebHuk / A. A. Iunckuii, I'. 10. I'pakoBckuii ; moj
obmr. pen. FO. U. luka, H. C. [lypsimesoit. — 4-e u3g.,
ucnp. — M.: ®OPYM: UHO®OPA-M, 2017. — 560 c. —
Pexum Jocryna:
http://znanium.com/catalog.php?bookinfo=559355
JonotHUTeILHAS JUTEpPaTypa
Hemuauenko, B. 1. ®uszuka [DnexTpoHHbIH pecypc]:
yueOnuk / B. U. Jlemunauenko, U. B. JlemumueHko. — 6-¢
U3, nepepad. u gomn. — Mocksa: UHOPA-M, 2017. —
581 c. — Pexum gocryna:
http://znanium.com/catalog.php?bookinfo=851529
Kypc nexumii mo ¢pusuke. Inexrpocraruka. [locTossHHBIN
TOK. OnekrpomarHetu3M. KoseGaHus W BOJIHBI
[DnexTpoHHBIN pecypc]: yueOHoe mocobue / KysHeroB
C.H., Cemkuna JI.U., Porosun K.M. - Tomck: u31-BO
Tomckoro mnosurex. yHuepcurera, 2016. - 290 c. -
Pexum JIoCcTyna:
https://new.znanium.com/read?id=218874 - 3arn. c
skpana. - ISBN 978-5-4387-0562-8
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MS Windows (moamucka Imagine Premium) morosop [[-1227-18 or
08.10.2018, cpox nmericteus: 11.10.2021;
Calculate Linux Desktop cBoOoxHO pacnpocTpaHsieMmoe
(https://www.calculate-linux.org/ru/), cpok aelcTBus: 6ECCPOUHO;
MS Office Nel135 ot 17.09.2007, cpok ne#icTBus: O€CCPOTHO;

7 Zip cBoboano pacmpoctpansiemoe (https: //www.7-zip.org/),

CpPOK JeHicTBHs: OeccpodHO

JlabopaTopus Ou3ukwy;
VYueOHast ayAnTOpus AJIs1 NPOBEACHUS YI€OHBIX 3aHITHI, MPAKTHUECKUX
U JabOpaTOpHBIX 3aHATHH, /I8 TPYNIOBBIX M HHAMBUAYAJIbHBIX
KOHCYJIbTAIMH, /ISl TEKYLIETO KOHTPOJIS U TPOMEXYTOUHOM aTTeCTALNH.
Pabouee MecTo npenoaBarelisi: IepCOHANBHBII KOMITBIOTEP, TIPOEKTOD;
paboune Mecta 00yUarOIIUXCsI, OCKa yueOHast, yuyeOHas MeOelb;
KO®, nemoncTparmonHoe obopyznoBanue mo teme "llepemeHHBINH TOK",
JIEMOHCTPAIIMOHHOE 000pyI0BaHUE 10 TeMe "DNeKTpocTaTuka', MoaeIu
KPHUCTAJUIMUECKOH PENIeTKH, IEMOHCTPAlMOHHOE 000PYAOBaHHUE 10 TEME
"OnexkrpoMarneTnsm", Mozess "nekrpodopHas MammHa";
AmnepMeTpsl 1a00paToOpHEIE;
Bapowmerp;
Bonbt™meTpsr;
MyabTUMETPHL;
DneKTpoMeTp;
TpyOku cTeKIITHHBIE,
[rarussl naboparopusie 1wi-01;
Tabmuia Menpeneesa,
I'urpometp ncuxomerpudeckuit BUT-1,
Habops1 pe3sucTopoB I IpaKTHKyMa;
HaGops! naboparopHsie «MexaHuKay;
HaGops! 1abopaTopHBIE 110 JIEKTPOIIH3Y;
HaGops! maboparopasie «OnrTukay;

1o

9. Yuebno- | B cBsi3u ¢ oOHOBIEHHMEM IIAaTGOPMBI 3JIEKTpOHHOW Oubmmoreynoi |11.09.2019r.
METOMYECKOE | crcTembl “3HaHuyM” pasmen 9 Pabodeiil mporpamMmbl unTath B HOBOH [[IpoTtoxos Ne 1 o
1 MaT€pHUaJIbHOA PpenaKItim: L 2
TCXHHICCKOC OcHOBHasi TUTEPaTypa
obecrnieueHne N

nporpamy 1. Omuxa. Teopus U mpakTHKa [DNEeKTpOHHBIH pecypc]: YueOHOe

yueGHOM mocobue / [Tox pexn. mpog. C.O. Kpamapoga. - 2-e uzz., noim. u mepepad.
mempmmeer | - Mocksa: UL PUOP, HUL[ UHOPA-M, 2016. - 380 c. - Pexunm
nocryma: http://znanium.com/bookread?.php?book=522108 -. 3arm. ¢
skpana. - ISBN 978-5-369-01522-3
2. Tlunuckuii, A. A. ®usuka [DnekTpoHHBIN pecype]: yueOHuK / A. A.
Munckwuii, I'. 0. I'pakoBckuii ; monx obmr. pen. 0. U. [uka, H. C.
[MypeimeBoit. — 4-e n3a., ucnp. — M.: @OPYM: UHOPA-M, 2017. — 560
¢. — Pexxum nocryna: https://znanium.com/read?id=90067
JlonoIHUTEeIbHAS JIUTEpaTypa
1. Jemumuenko, B. . ®usuka [DnekTpoHHBINA pecypc]: ydeOHuk / B.
H. Hemumuenko, U. B. Jlemumuenko. — 6-e¢ u3z., mepepab. W JOM. —
Mocksa: HWHO®PA-M, 2017. - 581 c¢. — Pexumm pmocryma:
https://znanium.com/read?id=265557
Kypc nexmmit mo ¢usuke. DnextpocraThka. [IOCTOSHHBIN TOK.
OnextpomarHetnsM. Konebanust W BOJHBI [DIIEKTPOHHBIN pecypc]:
yuebnoe nocobue / Kysnenos C.U., Cemxuna JIL.W., Poro3un K.1. -
Tomck: m3a-Bo Tomckoro monutex. yHuBepcurera, 2016. - 290 c. -
Pexxum gocrtyma: https://znanium.com/read?id=218874 - 3arm. ¢
skpana. - ISBN 978-5-4387-0562-8

9. YuebHO- | B cBsi3u ¢ OOHOBJIICHHEM MaTepHAIbHO-TEXHUUECKOro obecmeueHus m. | 16.09.2020 r.

METOAMYIECKOg YUeOHO-METOIMYECKOe W MaTepHallbHO-TexHHYeckoe obecnedeHne |[Iporoxon Ne 1
u MporpamMm y4eOHO#M AUCIMIUINHBI YUTATh B HOBOW PEIAKIINK: &\
matepranbHo-| Kabuner EcTecTBeHHOHAYYHBIX AUCIUILINH,
TeXHUUYECKOe | YueOHas ayJuTOpHs Ul MPOBEICHUS yUeOHbBIX 3aHSITHH, IPAKTHICCKUX
obecrieueHne| U J1TaOOPATOPHBIX 3aHATHH, Ui TPYIHOBBIX M WHIUBHIYaTbHBIX
MpOrpamMM | KOHCYIBTAIHA, VIl TEKYIEr0 KOHTPOJISL U IPOMEXYTOUHON aTTeCTALIUH.
yueOHOM | Pabouee MecTo npenoaBarens: NepCcoOHaIbHbIH KOMIBIOTED;
JUCHUIUIAHBI| pabouue MecTa 00yJaroIuXcs, Jocka yueOHas, yueOHast MeOerb;
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Mopenu 1o ¢pusuke;
Ha6op 1o anekTponusy (1eMOHCTPAITHOHHEIH );
[Tpubop i DeMOHCTpalUK 3aBUCUMOCTH CONPOTHUBICHHUS METala OT
TeMIEePaTyPHI;
[pubop mis nzydeHus npasuia Jlenna;
[pubop 1ns w3MepeHUs UIMHBI CBETOBOW BOJNHBI C HAO00pOM
IA(PPaKINOHHBIX PEIIETOK;
[pu3Ma moBepoOvHass MATHUTHAS,
MS Windows (mommucka Imagine Premium) morosop [I-1227-18 or
08.10.2018, cpox nmevictBus: 11.10.2021;
Calculate Linux Desktop cBobomHo pacnpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok aeicTBus: 6eCCPOUHO;
MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eCcCpOUHO;

7 Zip cBobomuo pacmpoctpansiemoe (https: //www.7-zip.org/),

CPOK JIeHCTBHS: OeCCPOYHO;

9. Yuebno-
METOIUYECKOE
u
MaTepHaIbHO-
TEXHUYECKOE
obecreueHue
porpamMm
yaeOHo
ITUCLUMINHBI

B cBs3u ¢ 3aKkimodYeHHEM KOHTPAKTOB CO CTOPOHHHMH JJIEKTPOHHBIMH
oubmmoreunsivu cuctemMamu OBC 3HAHUYM (Kontpakt Ne K-60-20
ot 13.08.2020 r. OO0 «3HAHNYM», 01.09.2020 . mo 31.08.2021 r.)
pasznen 9 pabodeii mporpaMMBI UATATh B HOBOW PEIAKIIIH:
OcHoBHas JUTEpaTypa
1. dusuka. Teopus u mpakTuka [DIEKTPOHHBIA pecypc]: YueOHOE
mocobue / [Tox pen. mpod. C.O. Kpamaposa. - 2-¢ u3n., aom. u nepepad.
- Mockepa: W1l PHUOP, HUL[ MHOPA-M, 2016. - 380 c. - Pexum
nocryma: http://znanium.com/bookread?2.php?book=522108 -. 3arm. ¢
skpana. - ISBN 978-5-369-01522-3
2. Tunckwmii, A. A. ®msuka [DneKTpoHHHIH pecype]: yueOHuK / A. A.
Hunckwit, I'. 10. I'pakoBckuit ; mox obm. pen. HO. M. JIuka, H. C.
[ypsmmeBoit. — 4-e¢ 3., uctp. — M.: ®DOPYM: UHOPA-M, 2017. — 560
¢. — Pexxum noctyma: https://znanium.com/read?id=90067
JomoHUTeIbHAS JUTEPATypa
1. Jemunuenko, B. . ®usuka [DnekTpoHHBIN pecypc]: yueonuk / B. H.
Hemumuenko, Y. B. JlemumaueHko. — 6-¢ u3j., mepepad. u gom. — Mocksa:
NHO®PA-M, 2017. - 581 c. — Pexum JIOCTyMa:
https://znanium.com/read?id=265557
Kypc nexmuit mo ¢usuke. Dnekrpocratuka. [[OCTOSIHHBINA TOK.
OnextpomaraetusMm. KoneGaHus M BOJIHBI [DIEKTPOHHBIH pecypc]:
yuebHnoe nocobue / Kysuernos C.U., Cemxuna JL.U., Porosun K.1. -
Tomck: u3a-Bo Tomckoro nonutex. yHusepcurera, 2016. - 290 c. -
Pexxum nocryma: https://znanium.com/read?id=218874 - 3arn. c
skpana. - ISBN 978-5-4387-0562-8

16.09.2020 1.
[Iporoxom Ne 1

LN
\
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