Musnmcreperso sayks i BiCInero obpasosanus Poccuiickoii Depepaunn

Genepansroe rocyaapersenoe SioukeTHOS 06paloBaTensHOe yupexjaenue
seiciero oGpasosanus
«MarsHTOropcKHuii rocy1apeTBeHHbI TeXHHYECKHA YHHBEPCHTET
um, I, K. Hocoan
Msioronpodunseii Komwe

PABOYASI TIPOTPAMMA YYEBHOH JIMCHMTLIHHBI
/1,02 du3nKA
Obweobpazosareasnoro uukna
HPOTrPAMMEL HOANOTOBKH CHEUMAANCTOB CPEAHETD IBEHA
cneumnaasnocrn 22.02.05 Ofpaborka MeTaion aapieHnem

podmas TEXHOJAOr HYeCKHii

Dopma obyuenns  ounan

Maruuroropex, 2023



PaGouas nporpavua yueGroi amewmmamas «Ouznxay paspaborana ma ocrose GI'OC CpejIHero
obiiiero OGpPEIOBAHNS, YTBEPIKACHHOID npikasom MOuH P® or 17 mas 2012 rona Ned13 ¢ yueToM
TpeGosannit  denepansioro TOCYAaPCTBCHHOIO  CTAHZAPTE 1O  CHEHMHANLHOCTH cpeaHero
npopeccuonanbioro  obpazosanns  22.02.05 O6pabotka metannos JABJICHHEM, YTBEPKICHHOTO
npukasom Munmcrepersa obpasopanms u nayki Poccuiickoit ®exepaimun ot 21.04.2014 No 350,

Opranmanus-paspaboranx: Muoronpodusaedi  koarek ®IBOY BO «Maruntoropexmit
rocynapcTBerubiii TexHnueckuit yuusepcurer mm. I'. M. Hocosay

Paspabomvux:

npenozasarens MK ®TBOY BO «MI'TY nw. I}, Hocosay 7oé /E.C. Koprrmuxosa
OJOBPEHO

[Ipeamernolt komuceneii MeToamueckoii xomuceueii MK
«Maremariyeckux u HHOHAYTHRIX

JHCUHTUTHE» [poroxon Ne 4 ot 08.02.2023

[pencenarens K" /E.C. Kophrraukosa
[Tporokon Ne 6 ot 25.01.2023

Peuensent:  doyenm xagedpst gusuxu, kanoudam NEOAZOZUNECKUX HAYK, douen%. Iayeuna



COJEPKAHUE

1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YUYEBHOM JUCIHHUIIINHBI
B 7 169 7 B 0N TP 4

2 IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEFHOM JUCIUAILIAHBI......... 4
3 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCHUIIIIAHBI .................ccocovevenne, 9
4 YCJOBHUSA PEAJIM3AIIAY YYEBHOM JJUCHUAIIIIAHBIL.............coooooevereceee, 29

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI 34



1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCTHIO MPOTPAMMBI HOATOTOBKH
CIELMAIIMCTOB CPEHEro 3BeHa 1o crnennanbHoctu 22.02.05 O6paboTka METaIOB 1aBJICHUEM.

Pabouas mporpamma cocrtaBiieHa i1st 09HOHM (popMBbl 00yUEHHS.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

YyeOnas quciuminHa «Du3uKa» OTHOCUTCS K 0011e00pa30BaTeIbHOMY ITUKITY IPOTPaMMBI
MOJATOTOBKHU CIIEIIUAIIMCTOB CPEAHETO 3B€HAa U OTHOCUTCS K mpeameTHoii obiaactu @I'OC cpeanero obiiero
obOpa3oBaHusi «ECTECTBEHHBIE HAYKN.

YpoBeHb oOcBoeHHsS Yy4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero ooOmero
00pa3oBaHUs YIyOJICHHBIN.

PaGouass mporpamma yueOHOU AucHMIUIUHBL «Du3uKa»y MMeeT MEeXAUCHUIIMHAPHYIO CBS3b C
obmieoOpazoBarenbHbIMU yueOHbIMU AuctiinHamu [1]].01 «Matematukay, BJ1.06 «Xumus.

VYyeOnass aucuumanHa  «Du3nKa» SBISETCS MPEAIISCTBYIONIMM JUIS H3YYEHHs CIEAYIOIINX
macuuuiiH u moxynei: OIL.01 WMmxenepnas rpaguka, OIL02 Texnudeckas wmexaHuka, Of1.03
Onektporexuuka # anektporuka OI1.04 Marepuanosenenue, OIL.06 Temmorexuuka, OIL.08
Xumuyeckue u (GU3MKO-XUMHUECKHe MeToisl aHamuza, [IM.02 OO6opynoBanue 1iexa oOpabOTKH
METaJUIOB JaBJICHWEM, Halajgka MU KOHTpoJib 3a ero pabortoit, [IM.03 IloaroroBka u BeneHue
TEXHOJIOTUYECKOI0 Mpolecca 00pabOTKH METaNIOB 1aBICHUEM.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILIUHBI

OcBoenne COACPIKAHUA y‘Ie6H0ﬁ JOUCHUIIIIMHBL  «DU3uKa» obecrneynBaeT JOCTHIXKCHUC
O6y‘-IaIOHII/IMI/IC$I CJICAYIONUX PE3Yy/IbTATOB:

JINYHOCTHBIE pPe3yJIbTAThI

CIIOCOOHOCTh OIICHMBAaTh CUTYAllMI0O M IPUHHUMATh OCO3HAHHbIE PEIEHUS, OPUEHTUPYSICh Ha
JIP 13 | mopanbHO-HpaBCTBEHHBIE HOPMEI U IIEHHOCTH;

JIP 14 OCO3HAHUEC JINYHOTI'O BKJIaJa B ITIOCTPOCHHUC yCTOﬁ‘-IPIBOFO 6yﬂymero

JIP 23 | roroBHOCTB K TPY/Ly, 0CO3HAHHE [IEHHOCTH MACTEPCTBA, TPYIOMO0HE;

JIP 26 | roToBHOCTP H CLIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOPa30BaHHIO HA MPOTSHKCHHHU BCEil JKU3HHU;

MeTtanpeaMeTHbIe pe3yJIbTaThl

MP 8 CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY IOHCKY METOJOB PEUICHHS MPaKTHYECKHX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

OBJIAJICHAE BUAAMHU JACATENBHOCTH I10 IIOJIYYEHUIO HOBOI'O 3HAHUsA, €ro HWHTEPIPETalUH,
MP 9 | npeoOpa3oBaHuI0 ¥ NPUMEHEHHUIO B DPA3JIMUHBIX Y4YEOHBIX CHTyallUsiX, B TOM YHUCIE MpU
CO3/IaHHUU Y4EOHBIX U COLIMAIIBHBIX POEKTOB;

(1)OpMI/IpOBaHI/Ie HAay4YHOr'o TUIla MbIIIJICHUSA, BJIAACHUC HaquOﬁ TepMHHOHOFHCﬁ, KIIIOYCBbIMHU
IIOHATHUAMHU U METOdaMHU,

MP 10

BBISBIIATH IPUYMHHO-CIIEACTBEHHBIE CBS3M U AKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
MP 13 | pemreHus, HAXOAUTH APTYMEHTHI [T JJOKA3aTeIbCTBA CBOMX YTBEPIKICHHIA, 3aaBaTh TapaMeTPhl
U KDUTEPUU PELLICHHUS,

MP 17 | ymers mepeHOCHTH 3HAHUS B TIO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH KHU3HEIESITEIILHOCTH,

BIIQ/IETh HABBIKAMU MOJTYYCHHS] MHPOPMAIMU U3 UCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSITEILHO
MP 21 | ocyuiecTBiATh MOMCK, aHAIN3, CUCTEMATU3alMI0 U MHTEPIPETANUI0 MHPOPMAIIUU PA3TUUYHbBIX
BHUJIOB ¥ (DOPM MpeACTaBICHUS;

IIpenmeTHbIe pe3yJIbTaThI

I1P6 1 ‘ c(OpPMUPOBAHHOCTH NPEACTABICHUI O posid U MecTe (U3MKH U aCTPOHOMHUHU B COBPEMEHHOM




HAYYHOH KapTHHE MHpPa, O CUCTEMOOOpa3yrouiei poiau GU3UKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIa/I€ POCCUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB
B Pa3BUTHE HAayKH; NOHUMaHHE (U3NUYECKOH CYIIHOCTH HAOJIIOJaeMbIX SBICHUN MHKPOMHpA,
MakpoMupa M MEramMupa; IMOHMMAaHHE pOJIM ACTPOHOMUU B MPAKTUYECKON JEATEIbHOCTH
YeJ0BeKa U JajbHEHIeM HayYHO-TEXHHYECKOM pa3BUTHH, poiu (u3uku B (GopMupoBaHUH
Kpyro3opa 1 GyHKIIMOHAIbHONW I'PAaMOTHOCTH YEJIOBEKA I PellIeHUs] MPAKTHUECKUX 3ajay;

I1P6 2

c(OPMHPOBAHHOCTh YMEHUH pacro3HaBaTh (hU3MYECKHE SBICHHS (IIPOIECChI) U OOBICHATH UX
Ha OCHOBE M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE,
CBOOOJHOE TaJicHUE TeN, JBM)KEHHE [0 OKPYXHOCTH, WHEPIUS, B3aMMOJCHUCTBUE Te,
KojeOaTenbHOE JBW)KCHHE, PE30HAHC, BOJIHOBOE JBIDKEHUE; AU(PQy3us, OpOyHOBCKOE
JIBMDKEHUE, CTPOCHHUE >KMIKOCTEH M TBEPHABIX TN, M3MEHEHUE o0beMa Tel NpPU HarpeBaHHUH
(oXxJ1aXIeHUHM ), TEIUIOBOE PAaBHOBECHE, UCIIAPCHUE, KOHACHCALUS, TUIABIICHUE, KPUCTAIUTU3AIIHS,
KHIICHHUE, BJIOKHOCTh BO3/IyXa, CBSI3b CPEJHEH KUHETHUYECKOW IHEPTHH TETUIOBOTO JIBIIKCHHSI
MOJICKYJI ¢ aOCOJIIOTHOM TEMIIepaTypoil, MOBBIIICHUE IAaBJICHUS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBS3b MEXKY IapaMeTpaMu COCTOSHUS ra3a B U30IMPOIECCaX; AICKTPU3ALIHSI
TeJI, B3aMMO/JICHCTBHIE 3aps/I0B, HArPEBAHUE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MarHMTOB,
JIEKTPOMArHUTHAsT MHIYKIHS, JEHCTBHME MArHUTHOTO TIOJS HA MPOBOJHUK C TOKOM H
[[BI/DKYI]_II/II;'ICH 3apsan, OJICKTPOMArHMTHBIC KoJIeOaHus u BOJIHBI, HpﬂMOHHHCﬁHOC
pacrpocTpaHeHHE CBETa, OTPAKEHHWE, NpeIOMIIEHHe, WHTephepeHrs, IuQpakuus W
MOJISIpU3allsl CBETA, JHCIEepcusi cBeTa; (oToanekrpuueckuii 3¢dekr, cBeToBOE MaBiCHUE,
BO3HHMKHOBEHHC JIMHEHYATOTO CIICKTpa aToMa BOAOpPOJa, CCTCCTBCHHAA MW HCKYCCTBCHHAasA
paJlnOaKTHBHOCTb;

I1P6 3

BJIaJ€HHE OCHOBOIIOJIAraroIIIMHI (bU3MIeCKUMHU MOHATHUAMU u BEJIMYHUHAMH,
XapaKTepI/ISyIOHII/IMI/I (1)I/ISI/I‘IGCKI/IG HpOHCCCI)I (CBH3aHHI)IMI/I C MCEXAaHUYCCKUM JBUXCHUEM,
B3aMMOJICHICTBUEM Tell, MEXaHHWYECKUMU KOJNEOAHUSMH M BOJIHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTpOGHI/IeM BEIIECTBA, TCIIJIOBBIMH HpOHGCCﬁMI/I; SHCKTpI/I‘-IeCKI/IM U MargtuTHBIM IIOJISIMHU,
ANEKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMU KOJEOAHUSAMHU W BOJHAMH, ONTHYECKUMHU
SIBJICHUAMMU, KBAHTOBBIMU SIBJICHUSMU, CTpOGHI/IeM aTomMa 158 ATOMHOT' O smpa,
PaMOaKTUBHOCTBIO); BJIAJICHHE OCHOBOMOJATAIOIIMMU ACTPOHOMHUYECKUMHU TOHATHIMH,
ITIO3BOJIAAOIITUMHU xapaKTemeBaTL HpOHCCCBI, HpOI/ICXOILHHII/Ie Ha 3BE3JaX, B 3BC3JHbIX
CHUCTeMax, B MEXraJaKTUYeCKOW cpeje; MABMKEHHE HEOECHBIX TeJ, JBOJIOLHUI0 3BE3ll U
Bcenennoii;

I1P6 4

BIIa/ICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHsIMH (3aKOH BceMupHoro tsrotenus, 1, 1T u 11
3akOHbl HBIOTOHA, 3aKOH COXpPAaHEHHUS! MEXAaHUYECKON >HEPIrHM, 3aKOH COXPAaHEHHUs HMITYJIbCa,
MPUHLUIT CYNEPIO3UIUN CHJI, TPUHIUI PABHONPABHOCTH HHEPUUAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHS BEUIECTBA, IA30BbIE 3aKOHBI, MEPBBIA 3aKOH
TEPMOJAMHAMUKH; 3aKOH COXPAaHEHMs 3NEKTPUUECKOTo 3apsaa, 3akoH Kynona, 3akoH Oma s
yJacTKa menu, 3akoH OMa i TOJTHOM JJIEKTPUUECKOU Iienu, 3akoH J[xoyns - Jlenna, 3aKoH
AJIEKTPOMArHUTHOM MHAYKIMH, 3aKOH COXPaHEHUsi JHEPruu, 3aKOH MNPSIMOJIMHEHMHOTO
pacrpoCTpaHEHUs] CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH NPEJIOMIICHUS CBETa; 3aKOH
COXpAaHEHUs DJHEPIUM, 3aKOH COXPAHEHUS HMIIYJbCA, 3aKOH COXPAHEHUs JIIEKTPUYECKOTO
3apsiga, 3aKOH COXPaHEHHs] MacCOBOrO 4YHCHa, MOCTynaTel bopa, 3aKOH paJrOakTUBHOTO
pacmaza); yBEpeHHOE HCIIOJIb30BaHHE 3aKOHOB U 3aKOHOMEPHOCTEH NpH aHalu3e (PU3NYECKUX
SIBJICHUM W IIPOLIECCOB;

I1P6 5

YMEHHUE YYHUTHIBATh I'PAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIeNel: MaTepHaibHas
TOYKa, MHEPLUAJIbHAS CUCTEMA OTCYETA, NICANIBHBIN I'a3; MOJEIIN CTPOEHUS ra30B, JKUJKOCTEH U
TBEPABIX TEJl, TOYCYHBIM JJIEKTPUYECKUHN 3apsll, sAAEpHAas MOJEIb aTOMa, HYKJIOHHas MOJEIIb
aTOMHOT'O si/ipa IIpY pellieHNH (PU3NYEeCKUX 3a/1a4;

I1P6 6

BIIAJICHHE OCHOBHBIMHU METOJaMH HAYYHOTO MO3HAHUS, UCIOIb3YEMbIMU B (DHU3HKE: IPOBOAUTH
npsiMble U KOCBEHHbIE H3MEpEeHHs (U3NYECKHX BEJIMYMH, BbIOMpas ONTUMANbHBIN Crocol
WU3MEPEHUS U HUCIOJb3Ysl U3BECTHBIE METOJIbl OLICHKU IMOTPEIIHOCTEN U3MEpPEHUM, MPOBOAUTH
HCCIIeIOBaHNE 3aBUCUMOCTEN (PU3MYECKMX BEIMYHMH C MCIOJIb30BAHHEM MNPSMBIX H3MEpEHUil,




OOBSCHSTH TIOJIYYCHHBIC PE3YNIbTAaThl, UCIONB3Ysl (PU3NUECKUE TEOPUH, 3aKOHBI W TOHATHSA, U
JIeNaTh BBIBOJIBI, COOJIIOIATh MpaBmia OE30MacHOr0 TpyJda NpU MPOBEICHUU HCCIEAOBAHUN B
paMKax  y4eOHOro OSKCHEpUMEHTa W  y4eOHO-HCCIIeIOBATEIbCKOW  JIEATEILHOCTH  C
WCIOJIb30BaHUEM IHM(PPOBBIX H3MEPHUTEIBHBIX YCTPOHCTB M JIA0OPAaTOPHOrO O00OpPYHAOBAHUS;
c(hOPMHUPOBAHHOCTh TMPEJCTABICHUH O METOJax IONYYCHUSI HAyYHBIX aCTPOHOMHUYECKHX
3HAHUIM;

I1P6 7

C(OPMHPOBAHHOCTh YMEHHs peIlaTh pPacyeTHbIC 3aJaud C SBHO 3aJaHHOW (QHU3MUECKOU
MOJICTIBIO, UCIIONIb3Ysl (PU3NYECKUE 3aKOHBI U MPHUHIIMITB; HA OCHOBE aHAM3a YCJIOBHS 3aJadu
BBIOMPATh (PU3UUECKYIO MOJIENb, BBIICIATh (PU3UUYCCKHE BETUYHHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISS €€ pENICHUs, MPOBOIAUTH PAcUYeThl W OICHUBATh PEATHbHOCTh MOJYUYEHHOTO 3HAYCHHUS
(bu3nNYecKoil  BEMMYMHBI, pelIaTh  KAa4eCTBEHHBIC  3a/laud, BBICTPAaWBask  JIOTUYECKU
HEMPOTUBOPCUUBYIO IIETIOYKY PACCYKICHUHN C OMOPOI HA W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 GU3NYCCKUE SIBIICHUS,

I1P6 8

c(OPMHPOBAHHOCTH YMEHHUS NPUMEHSTH TIOJYUYCHHBIE 3HAHHUA JUII OOBSCHEHHS YCIOBHUU
NpoTeKaHuss (U3UYECKUX SBICHUH B NMPHPOAE W UL NPUHATUS NPAKTUYECKUX PpEIICHHH B
MOBCETHEBHON JKM3HU ISl obOecriedeHus: O€30MacHOCTH TpU  OOpalieHud C  OBITOBBIMH
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOAEHHS HOPM
HKOJIOTHYECKOTO TOBEACHUS B OKPY)KAIOIIEeH cpeie; MOHUMaHNe HEOOXOAMMOCTH MPUMEHEHHS
JDOCTHKEHUH (PU3UKHU M TEXHOJIOTHH ISl pAllMOHAIBHOTO IPUPOAOIIONB30BaHNUS;

I1P6 9

c(OPMHPOBAHHOCTH COOCTBEHHON NO3MIMU MO OTHOMICHWIO K (U3UYECKOW HHpOpMaImm,
[OJTy4yaeMOil M3 pa3HbIX HMCTOYHMKOB, YMEHHUH MCIIOJIb30BaTh LU(POBbIE TEXHOJIOTUH JUIS
MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U NIPECTABICHUS Y4eOHOM 1 HAyYHO-TIOMYJISIPHOI
uH(pOpMalKY; pa3BUTHE YMEHUN KPUTHYECKOI0 aHAJIM3a MoJlyyaeMoi HH(popMaiuu,

I1P6 10

OBJIQJICHUE YMEHUSIMH 3aHSITHETh B TPYIIE C BHIIIOJHEHUEM PA3JTHYHBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPENENiTh ACSITeNbHOCTh B HECTaHIAPTHBIX
CUTyalMsiX, aJCKBAaTHO OIIEHWBATh BKJAJ KaXJIOrO0 M3 YYACTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi poOIeMBbl;

[Py 1

cOPMUPOBAHHOCTh MOHMMAHUA pOJIU (QUIUKU B HKOHOMUYECKOM, TEXHOJIOTUYECKOMH,
COLMAILHOW M 3THYECKOM c(epax IesTeNbHOCTH YeIOBeKa; poiIM M MecTa (QU3UKH B
COBPEMEHHOM HAy4YHOW KapTHMHE MHUPA; POJM ACTPOHOMHMHM B IPAKTUYECKON JAESITEIBHOCTH
YeJIOBEKA U NAJIbHEHIIIEM HayYHO-TEXHUYECKOM PAa3BUTHH,

[TPy 2

c(OPMUPOBAHHOCTh CUCTEMbI 3HAHUH O (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
JEUCTBYIOIMX Ha YPOBHAX MUKPOMHpPA, MaKpOMHpa U MeramHpa, IpeCTaBiIeHU O BceoOlem
xapakrepe (U3NYECKUX 3aKOHOB; IPEACTABIECHUN O CTPYKType IOCTPOEHMSI (PU3NUYEeCcKOn
TEOPUM, YTO TO3BOJMT OCO3HATh pOJb (PyHIAaMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B
COBPEMEHHBIX MPEJCTABIECHUSAX O TMPUPOJE, MOHITh TPAHULBI MPUMEHHUMOCTH TEOPUH,
BO3MO>KHOCTH MX IPUMEHEHUS JJIs ONMCAHUsl €CTECTBEHHOHAYYHBIX SIBICHUH U IIPOLIECCOB;

[Py 3

C(OPMHUPOBAHHOCTb YMEHHMs PA3JIM4aTh YCIOBHUS IPUMEHHMMOCTH MOJeNei (U3NYECKUX Tesl U
NpOIECCOB  (ABNEHMIA):  WHEepUUalbHas  CHCTEMa  OTcueTa, MaTepualbHas  TOYKa,
PaBHOYCKOPEHHOE JBM)KEHHME, CBOOOJHOE TmaJeHue, abCoNOTHO ymopyras aedopmarus,
a0CONIOTHO yNpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJENEH Tras3a, KUAKOCTH H
TBEpIOro (KPUCTAIUTMYECKOTO) Tela, HISATbHOTO Ta3a, TOYECYHBIH 3apsa, OTHOPOIHOE
AJIEKTPUYECKOE  TOJie, OJHOPOJHOE MAarHUTHOE TIojie, TapMOHHYECKHE KoJjeOaHus,
MaTeMaTHYeCKHi MasiITHHK, I/IJIG&J'H)HI)IIZ pr)KI/IHHI)II\/’I MasATHHUK, TapMOHHWYECKHEC BOJIHBI,
uaea’dbHbI KojeOaTeIbHBIH KOHTYp, TOHKas JIMH3a; MOJeNeidl aToMa, aTOMHOro sjpa H
KBaHTOBOM MOJICIN CBETA;

[1Py 4

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH OCOOCHHOCTH NPOTEKaHUS (U3NYECKUX SIBICHUM:
MEXaHUUYECKOE JBM)KEHME, TEIUIOBOE IBM)KEHME YaCTHUI] BELIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE JIBWKeHHe, nuddys3us, HCHapeHHe, KUICHHE W KOHJCHCAlMs, IUIaBJICHHE U
KpUCTAJIJIN3alUs, HAPaBIECHHOCTh TEIUIONEPENauH, IEKTPU3ALHUU TN, SKBUIOTEHIUAIBHOCTH
MIOBEPXHOCTU 3apsKEHHOTO IPOBOAHMKA, HJIEKTPOMArHUTHOM WHAYKLIUH, CaMOWHAYKLUH,
3aBUCHMOCTH COINPOTHUBIIEHUS MOJYNPOBOJHUKOB "p-" m "n-TumoB" OT TeMmmeparypsl,




pe3oHaHca, MHTep(EepEeHLINU BOJIH, JU(PPAKLIUHU, JUCIEPCUH, TIOJTHOIO BHYTPEHHETO OTPaXKEHHUS,
¢doroaddexr, Ppuznueckne NMPUHLIUIBI CIEKTPATILHOTO aHajlN3a U paboThl Jazepa, "anbda-" u
"OeTa-" pacnajpl snep, raMMa-u3IydeHue sep;

[Py 5

c(OPMUPOBAHHOCTh yYMEHUU MPUMEHITh 3aKOHBI KIACCUYECKOW MEXaHWKH, MOJEKYJISIPHOU
(GU3HUKN U TEPMOJUHAMUKH, IEKTPOJAUHAMUKH, KBAHTOBOW (PM3UKHU JIJIs aHANIM3a U 0ObICHEHUS
SABJICHU MHMKPOMHpA, MaKpOMHUpa M MeramHpa, pa3jiuyaTh YCIOBUS (TpaHHUIBL, 00JacTH)
MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTaIbHbBIX
3aKOHOB (3aKOH COXpaHEHMsSI MEXAHUYECKOW SHEPruy, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MEPBBIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHS JIEKTPUUYECKOIrO
3apsifa, 3aKOH COXPAaHEHMs SHEPruM) U OrPAHUYEHHOCTh HCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;
aHAJIM3UPOBaTh (U3UYECKUE MPOLIECChl, HCIIOJb3ysd OCHOBHBIC IMOJIOXKEHMS, 3aKOHBI U
3aKOHOMEPHOCTH; OTHOCHTEIBHOCTh MEXAaHMYECKOTO JBMKEHHUS, (OPMYIBl KHHEMATHKH
PaBHOYCKOPEHHOT'O JBMKEHHUsI, peoOpa3zoBanus ["anmuies A CKOPOCTH U MepeMelleHus, TpU
3aKoHa HproTOHA, IPUHIMIT OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOTO TATOTCHMS, 3aKOHBI
COXpaHEHUS HMITYIbca M MEXaHUYECKOM OJHEpPruH, CBs3b pabOThl CHIIBI C HW3MEHEHHUEM
MEXaHNYECKON YHEPIHUH, YCIOBHUS PABHOBECHUS TBEPIOIO TEJA; CBA3b JABICHUS UICAIBHOIO ra3a
CO CpellHEel KMHETUYECKOW SHEpPrueil TEmiOBOro JBMKEHHUS W KOHIIEHTPALUEW €ro MOJEKYII,
CBSI3b TEMIIEPATYphl BEILIECTBA CO CpPEOHEM KHUHETUYECKOW DJHEPrHed €ro 4acTul, CBS3b
JABJICHUSl WJCAIBHOIO Ta3a C KOHUEHTpalMell MOJIEKYJ M €ro TeMIlepaTypoil, ypaBHEHHE
MenpeneeBa-Knamnelipona, HepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHMS HDHEPIUU B
TEIUIOBBIX MpOLECCax; 3aKOH COXpPAaHEHUs dJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona,
MIOTEHIMAIBHOCTD IEKTPOCTATUYECKOTO OIS, IPUHIUII CYNIEPIIO3UIUH IIEKTPUIECKUX TOJIEH,
3akoHa Kynona; 3akonbl OMa 1Ji yyacTKa ey U JJs 3aMKHYTOH 3JIEKTPUYECKOH LIeTH, 3aKOH
Jlxoyns-JIeHna, 3aKkOH  DJIEKTPOMAarHUTHOM MHAYKLIMM, IpaBWIO JIeHIa, IOCTyJaThl
CHELMAJIBHOM TEOPUM  OTHOCUTENIBHOCTH  OWHINTEWHA, YypaBHEHME OWHINTEHHA  AJIA
dotorddekra, epBEIi U BTOPOI TOCTYNIAThl bopa, mpuHIMTT HeonpeaeneHHocTH I eiizenoepra,
3aKOH COXpPaHEHHUs 3apsfa, MacCOBOIO 4YHUCIA W DHEPIMM B SACPHBIX PEAKUUAX, 3aKOH
PaJMOAKTUBHOIO pacnaja;

[Py 6

c(hOPMUPOBAHHOCTh YMEHUU MPUMEHITh OCHOBOIOJATAIOUINE ACTPOHOMUYECKUE TOHSATHUSA,
TCOpHHU W 3aKOHBI JI aHajlinu3a H 06”I)SICHCHI/I$I (bHSI/I‘-IGCKI/IX MponecCCOB IMPOUCXOAAIINX Ha
3Be37]aX, B 3BE3JAHBIX CHUCTEMaX, B MEXKTaJIaKTHUYECKON cpene; NBIKEHUsS HEOeCHBIX Te,
ABOIIONMY 3Be3/ 1 BeeneHnoi;

[Py 7

c(OPMHPOBAHHOCTh YMEHHUH MCCIIEOBAaTh M AaHAIM3MPOBATH DPAa3HOOOpaszHble (hU3NUYECcKHe
SIBJIGHUSI U CBOMCTBA OOBEKTOB, MPOBOAUTH CAMOCTOSATEIbHBIE MCCIEI0BAaHUS B PEAbHBIX U
71a00paTOPHBIX YCIOBUSX, YATATh U aHAJIU3UPOBATh XapPAKTEPUCTUKU NMPHOOPOB U YCTPOMUCTB,
OOBSCHATH NPUHIUIBI UX pabOTHI;

ITPy 8

chOpPMUPOBAHHOCTh MPEACTABICHUN O METOJaX TOJYYCHHUS HAYYHBIX aCTPOHOMHUYECKHX
3HaHW; BJIaJICHUE YMEHHUSIMHU CaMOCTOSITEIFHO (POPMYITHUPOBATH I1EJTh UCCIEAOBaHUS (ITPOEKTA),
BBIIBUTATh TUTIOTE3bI HA OCHOBE 3HAHMS OCHOBOMOJATAMIINX (DPU3MUECKUX 3aKOHOMEPHOCTEHN U
3aKOHOB, TPOBEPATh HMX DKCIMEPUMEHTATBHBIMH CPEJCTBAMU; TUIAHHPOBATH W TPOBOJHTH
(u3nUecKrue SKCIEePUMEHTHI, OINHUCHIBATh W AHAIW3UPOBATH IMOJYYEHHYIO TMPU BBINOJIHEHUU
SKCIIEPUMEHTa HH(OPMAILIMIO, ONIPEAEIISATh JOCTOBEPHOCTD MOJIYUEHHOTO PE3yNbTata;

[Py 9

c(hOpPMUPOBAHHOCTh YMEHHUS pPEIIaTh pacUeTHBIC 3aJaYu C SBHO 33JaHHOW U HESBHO 3aJaHHOU
(U3UYECKON MOJCNIbIO: Ha OCHOBAaHWM aHaju3a YCJIOBHUS BBIOMpATh (PU3MUYECKHE MOJECIH,
oTBevaronIe TpeOOBaHUAM 3aJauyd, MPUMEHITh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U
IMOCTYJIAThI (1)I/I3I/II-IGCKI/IX TeOpI/II\/’I IpHu HKUCIOJB30BAHUMW MATEMATHUYCCKUX MCETOAOB PCHICHUSA
3a/1a4, TPOBOJAUTH PACUEThl HA OCHOBAHWU MMEIOIINXCS TaHHBIX, AaHATTM3UPOBATh PE3YyIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM IOIyYECHHBIX PE3yJbTaTOB; PEelIaTh KAaYeCTBCHHBIC
3aaun, TpeOyrue MPUMEHEHUsl 3HAHUM W3 pa3HBIX pas/eNioB IIKOJBHOTO Kypca (Gpu3uku, a
TaK)Ke MHTErpaIlMy 3HAaHUH M3 JPYTHX NPEAMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BBICTPAUBAThH
JIOTUYECKYIO0 IIETI0YKY PAacCyKICHUI C OMOpOod Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nvecKue SBICHNUS,




TPy 10

cOpMUPOBAHHOCTh yYMEHUU aHAJIM3UPOBATh U OLEHUBATh IMOCHEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JIEATENIFHOCTU YEJIOBEKAa, CBSI3aHHOM C (PU3MUECKUMH IPOLECCaMH, C
MTO3ULINM 3KOJIOTUYECKOU 0€301acHOCTH; MIpEeACTABICHUI 0 palnroHaIbHOM
IIPUPOIONOIB30BaHUH, A TAKXKE Pa3yMHOM HCIOJb30BAHUU JOCTUKEHUN HAyKU U TEXHOJIOTHM
JUIS TAJIbHEWIIET0 pa3BUTHSI YEJIIOBEYECKOTO OOIIECTRa;

TPy 11

OBJIQJICHUE Pa3IMYHBIMU CHocoO0amMu paboThl ¢ MHoOpMaIuell (QU3HUECKOTO COJEpKaHUs C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJIOTHH, pa3BUTHE  yMEHHM
KPUTHUYECKOTO aHAJIM3a U OI[CHKHU JIOCTOBEPHOCTHU MOJydyaeMoi HH(OPMAIINK;

[TPy 12

OBJIAJCHUE OpPraHU3alMOHHBIMU W  IIO3HABATEIBHBIMU  YMEHUSIMU  CAMOCTOSTEIBHOIO
npuoOOpeTeHUs] HOBBIX 3HAHUU B TpoIecce BBIOJHEHHUS MPOCKTHBIX M y4eOHO-
UCCIIEIOBATENbCKUX pPadOT, YMEHHUSIMU 3aHSATUETh B TPYyMNE C BBINOJIHEHUEM Pa3IUYHbIX
COIIMAIIBHBIX POJIEH, TUTAHUPOBATH PabOTy TPYIIIBI, PAIIHOHAIEHO PACTIPENEIIATh ACATEIbHOCTD B
HECTAaHJAPTHBIX CHUTYalUAX, aJ€KBAaTHO OLICHUBATH BKJAJ Ka)XIOTO M3 YYACTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaeMON Ipo0OJIEMBI;

[1Py 13

(GOpMUPOBAHHOCT, ~MOTHBAaLlMM K  Oyaymed mnpodeccHOHANbHOM — EATENbHOCTH 1O
CHETMATLHOCTSIM (PH3UKO-TEXHUIECKOTO TPODHIIS.




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUbI YUeOHOH padoThl

Bun yaeOHO# paboTh OObBem B yacax

O6bem 00pa3oBaTenbHOM MPOorpaMMbl y4eOHOW AUCHUTUINHBI 174

B T.4. B (hOpMe MPaKTHUECKOH MOITOTOBKH He mpexycmotpeno

BT. 4.:

40
TEOPETUYECKOE 00YICHUE

40
NPaKTUYCCKHUE 3aHATHS

36
1abopaTOpPHBIE 3aHITHUS

58

camocTosTeNbHas padoTa

[TpomexxyTouHas aTTecTauus. ouggepenyuposannwiii 3auem ¢ 1 cemecmpe u 2K3ameH 80 2 cemecmpe




3.2 TeMmaTH4ecKuii IUIaH U cofepKaHUe Y4eOHOH TMCUUTIMHbI

Oo0beMm, akaj.

4/ B TOM
HaumenoBanue Conep:xanue yueOHOro Matepuaa u (popMbl meae s Kon
pa3iesioB U TeM OpPraHH3alUH JeATeIbHOCTH 00yYaAKIIUXCS (bopme . 1K, Kox IP, TP, MP
npaktnyeckoii | OK
MOATOTOBKH,
aKana 4
1 2 3 5 6
BBeaenue JAnnakTuyeckne eJUHHULbI, COIEPKAHNE 2
EcrecTBenHo- Hay4YHBII METOJI ITO3HAHHS, ero 2 OK1 | MP8,MP9,MP10,MP21,MP17,
BO3MOKHOCTH U TPAaHUIBI IPUMEHUMOCTH. DKCIIEPUMEHT U MP13
TEOpHsl B TPOLIeCCe MO3HAHMS MPHUPOABL. MoaenupoBaHue JIP 26,JTP 14,JTP 23,JIP 13
M3WYCCKUX SABJICHUI U IpoIieccoB. Poib skcriepuMeHTa u . . . . .
?eoplxm B TIporecce HOEHaHI/IH MPUPOIBI. q)II)/ISI/I‘IeCKaSI EP6()21,1;)14PG39 ’ lgf }(Ié’ I;Pgi,ol'ZIPyS,
BennunHa.  [lorpemHoct  u3MepeHU  (PU3MYECKUX O PR, SO UEAR, S0 T
BeanunH. Pusndeckue 3akoHbI. ['paHHIBI TPUMEHUMOCTH
¢usnyecknx 3akoHOB. lloHsTHE O (u3Mueckoil kapThHE
Mupa. 3HaueHue ¢u3nku npu ocBoeHun npodeccuii CIIO
u cnermanpHocTed CII10.
IIpodeccnonaibHO- OpHEHTHPYIOLIEE COAepPKAHTE
Cucrema wusmepenuss CI'C. Ilorpemnoctu. TodHOCTB
pacueToB. OKpyIJICHUE YUCEIT 10 HEOOXOIMMOM TOYHOCTH.
Paznen 1 Mexanuka 33
Tema 1.1 OcHoBbl | lugaKTHYECKHE eAUHULBI, COAEPKAHME 14
KHHEMATHKH Mexanuueckoe JBWXKEHUE U €ro BUJIbl. MarepuaibHas 2 OK1 | MP§,MP9,MP10,MP21,MP17,

Touka. CKalsipHBIE ¥ BEKTOPHBIC (DU3NYECKUE BEITHYMHEL.
OTHOCUTENBHOCTh MEXaHWYEeCKOro ABMKeHus. Cucrema
orcuera. [Ipuniun otHocutenbHOcTH ['anmmies. CrnocoObl
onucanus AswxeHus. Tpaektopus. Ilyts. Ilepemerenue.
PaBHOMEpHOE mnpsAMonuHEiiHOEe aBMKEHHE. CKOpOCTb.
VYpaBHeHue nBHKeHMs. MTHOBEHHAs U CPEIHSS CKOPOCTH.
Yckopenue. IIpsMonuHelHOE JBUKEHHE C TOCTOSHHBIM
yckopeHueM. J[IBWKeHHne C TOCTOSHHBIM YCKOPEHHEM
cBOOOJHOrO najaeHus. PaBHOMepHOE NBM)XEHHUE TOUYKH IO
OKPY’KHOCTH, YTJIOBasi CKOpoCThb. lLleHTpocTpeMutensHoOe
yckopenue. KnaemaTnka aOCOJIIOTHO TBEPOTO TeNa

MP13

JIP 26,JIP 14,JIP 23,JIP 13
[1P62;I1PGY; ITPy2; I1Py3; I1PyS5;
Vo0 01.04,3001.05,30 01.02




IIpojdeccnonanbHO- OpHEHTHPYIOLIEE COACPKAHNE
IIpoekuuu  BEKTOPHBIX  BeNIMYMH.  M3mepuresbHbie
npuOOphl, ONpeAeIsIoIUe IJIUHY, AUaMETp H3IENui,
ckopocTh BpamieHus. lleHa nenenus mpubopa, npeaen
M3MEpPEeHHs], TOYHOCTh U3MEPEHUII.

B TOM 4uMciie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

IIpaktuyeckoe 3anstue Nel. Pemenuwe 3amad 1o
KMHEMaTHKe. Y paBHEHUS JBI)KEHUS

MP8MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P66; ITP67; ITPy 1; ITPy 5; ITPy
8; [Py 11; [Py 12;

Yo 01.02,Yo 01.03, V 01.04, Y
01.05, ¥ 01.09

IIpakTtuyeckoe 3anstue No2. PemeHue 3agau  Ha
rapaMeTpbl BpalaTeIbHOI0 ABUKEHUS

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,J1P 23,JIP 13

[1P66; I1P67; [1Py1; I1PyS5;

[1Py8; I1Py11; [TPy12;

Yo 01.02,Yo 01.03, ¥V 01.04, ¥
01.05, Y 01.09

JlaGoparoproe 3anstue Nel. OmpeneneHue IUIOTHOCTH
TeJa pazaTuaHoN GopMBbl

¥01.04,¥ 01.05, Y 01.09
[1P62;ITPGY; ITPy2; [1Py3; I1PyS;
MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26, JIP 14,JIP 23,JIP 13

CamocTosiTeibHAsA padoTa 00yYalouuxcs

I'moccapuit mo mexanuke. PacuerHo- rpaduueckas pabora
10 MEXaHHKE

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P66; I[1PG7; I1Py 1; TPy 5; ITPy
8; IIPy 11; 1Py 12;

V0 01.02,Y001.03, ¥ 01.09,

Y0 01.06,Y001.08, Yo 01.09

Tema 1.2 3aKoHBI
Mexanuku HeloToHa

I[I/l}_IaKTI/l'-leCKI/Ie ¢IMHUIbI, COACPKAHUE

OK 1

MPS,MP9,MP10,MP21,MP17,
MP13
JIP 26,JIP 14,JIP 23,JIP 13

I1P6 1;
[1P64; I1P65; [1PyS5;
Y0 01.04, 30 01.05, 30 01.02




OcHoBHast 3amaya jguHamuku. Cmima. Macca. 3akoHBI
Mexannkn Heiorona. Cunbl B mpupone. Cuiia TsDKECTH U
CHja BCEMHPHOTO TATOTCHHS. 3aKOH  BCEMHPHOTO
Tarorenus. llepBas kocMmuueckas CKOPOCTb. [IBrykeHue
miadeT u Maineix Ten CoaHeuHOM cucTteMbl. Bec.
HesecomocTs. Cuitel ynipyroctu. CHITbl TpeHHS

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COACPKAHNE
[Tnactuueckue nedopmanmu. AbcomoTHast u
OTHOCHTEIIbHAS nedopmarus. Mexanmngeckoe
Hanpspkerne. Monyis FOnra. Buasl nedopmaruii.

B Tom uncie npakTHYECKHUX U JIA0OPATOPHBIX 3aHATHH 2 MP8,MP9,MP10,MP21,MP17,
[Ipaktuyeckoe 3anstue Ne3. Pemenue 3amad mo Teme 2 MP13
«Bunp! cun B mexanuke. Criia TpEHUS TTOKOS, CKOIBKEHHUS, JIP 26,JIP 14,JIP 23,JIP 13
KaueHUS, BpaIICHUS I1P6 6; I1P6 7; TPy 5; IIPy 7,
TPy 9;
Yo 01.02,Yo 01.03, V 01.04, V
01.05,¥ 01.09
Tema 1.3 3akonsl | [lugakTHYECKHE eTUHUIIBI, COIEP:KAHNE 13 OK1 | MP§,MP9,MP10,MP21,MP17,
COXpaHeHHUH B Nmvnynec Ttena. Wmmynbc cunbl. 3aKOH COXPaHEHHS 2 MP13
MeXaHHKe uMmIyibca. PeakTiBHOE nBIKeHHE. Mexanndeckas pabora. JIP 26,JIP 14,JIP 23,JIP 13
MomHocTh. 3aHATHE CHI. OHEPIrus U €€ BHUIABL. 3aKOHBI [1P61; TTP64; I1P69; TPy 1;I1Py2;
COXpaHEHUs1 MexaHudyeckoil sHepruu. [IpumeHeHue I1Py5; I1Py13;
3aKOHOB COXPaHEHUs. Vo0 01.04, 30 01.05, 30 01.02
IIpodeccnonaibHO- OpHEHTHPYIOLIEE COAepPKAHTE
[MpakTudeckoe TmpuUMEeHEHHE (U3NYECKUX 3HAHWH B
MMOBCEAHEBHON JKM3HU JUIS WCIOJIB30BAHUA TIPOCTHIX
MEXaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEICTB
B ToM unciie NIpakTHYECKHUX U JIA0OPATOPHBIX 3aHATHH 6 MP8,MP9,MP10,MP21,MP17,
IIpaktiueckoe 3ansitie No4. 3aKOoHBI COXpaHEHHS B 2 MP13
MEXaHUKE U UX IPUMEHEHUE JIP 26,JIP 14,JIP 23,JIP 13
I1P67; IIPyS; IIPy9;
¥001.02,Y0 01.03,
Y01.04,¥01.05, ¥ 01.09
IIpaktudeckoe 3austre Ne5. Penienue 3amay Ha GopmyIibl 2 MP8,MP9,MP10,MP21,MP17,

paboTHI CHIT

MP13




JIP 26,J1IP 14,JIP 23,JIP 13
TP67; TIPy5; TIPy9;

V0 01.02,Y0 01.03,
Y01.04,Y01.05, Y 01.09

2 MP8,MP9,MP10,MP21,MP17,
MP13
JIP 26,J1P 14,JIP 23,JIP 13
JlaboparopHuoe 3ausTie No2. Onpeznenenue ko3dduimeHrta V01.04.Y 01.05, Y 01.09
JKECTKOCTH YIPYIoro Tena 1IP6 6; TIPG 8; TIPG 10; TPy 5
[TPy 8; ITPy 12
5 MP8,MP9,MP10,MP21,MP17,
CamocTosiTeibHAs padoTa 00yyaromuxcs MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P61; I[1P64; I1PGY; 1Py 1;11Py2;
[1Py5; ITPy13;
5 Y0 01.04, 30 01.05, 30 01.02
PacuetrHo-rpadrueckas pabora Mo MexaHUKe
Tema 1.4 Duementbl | lugakTHYeCKUE eIUHULBI, COACPKAHNE 2 OK 1
CTATHKH H PaBHoBecue Ten. JlaBieHwe OKHIOKOCTEM W Ta30B. 2 MP8,MP9,MP10,MP21,MP17,
TUAPOCTATUKH I'mapocraruueckoe pAaBiaeHue. EauHUIBI  U3MEpEHUA MP13
nasneHust. [IpuOops! A U3BMEpEHUs IaBICHUSI JIP 26,JIP 14.JIP 23 ,JIP 13
IIpodeccnonaibHO- OpHEHTHPYIOLIEE COAepPKAHTE [1P61; IIP66; TTP67;I1Py5; TTPy9;
Hasnenue tBepaoro tena. lasnenue xunkoctu. Ilepesog Vo 01.04, 30 01.05, 30 01.02
enunull gasienust B cucreme CU u CI'CD. I[pubops! mis
WU3MpEHHsI JaBlieHUs (IeHA JeJICHUs, TPeaesl H3MEepPEeHUs,
CHSTHE TTOKa3aHuH).
Pa3nen 2 MoJekyJsipaas ¢pusuka. Tepmoannamuka 35
Tema 2.1 OcnoBbl | luaaKTHYECKHE eIUHUIIBI, COTEPKAHNE 6 OK1 | MP§,MP9,MP10,MP21,MP17,
MOJIEKYJISPHO- OCHOBHBIE ~ TIOJIOKEHHUS  MOJIEKYJISIPHO-KHHETHUECKOM 2 MP13
KHHETHYeCKOH Teopun. Pa3smepel W Macca MOJEKYl U aTOMOB. JIP 26,JIP 14,JIP 23,JIP 13
TEOPHH BbpoyHoBckoe JIBIDKEHHUE. Cusl u JHEPTrUs IIPG1; ITP62; ITP63; I1P64;
MEXMOJIEKYIISIPHOTO B3aMMO/ICHCTBUSI. Crpoenne [1P65; ITPG6; ITPy1; I1Py3;11Py4;

ra3o00pa3HbIX, KHUIKAX W TBEPIABIX Tel. MaeanbHbIA ras.
HaBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYEeCKOM Teopuu ra3oB. Temmeparypa u ee

I1PyS5;
Y0 01.04, 30 01.05, 30 01.02




U3MEpEHHE. AOCOTIOTHBIH HYJIb TEMIIEPATYPHI.
TepmoauHaMuyecKkas IIKajga TeMIeparypsl. Temmeparypa
3Be37. CKOpOCTH HBIDKEHHSI MOJIEKYNl W WX HW3MEpeHHe.
YpaBHEHHE COCTOSIHUS MAECAIBHOTO Tra3a. M3ompouecchl u
ux Tpaduku. [a3oBple 3akoHBL. MoJsIpHas Ta30Bas
MTOCTOSTHHAS

B Tom uncie npakTHYeCKHUX U JIA0OPATOPHBIX 3aHATHI 4 MP8,MP9,MP10,MP21,MP17,
MP13

IpakTtnueckoe 3amaTue Ne6. Pemenue 3amau mo Tteme JIP 26,J1P 14,JIP 23,JIP 13

«OcHobl MKT. Pemienue 3a1a4 Ha ypaBHEHUE COCTOSHUS 2 IIP6 4; TIP6 7; IlPy4; TIPyS;

HJI€AIILHOIO ra3ay 11Py9; IIPy11;
Yo 01.02,Yo 01.03,
¥01.04,¥01.05, Y 01.09
MP8,MP9,MP10,MP21,MP17,
MP13
JIP 26,J1P 14,JIP 23,JIP 13

JlaboparopHoe 3ansaTue Ne3. [TpoBepka ra30BbIX 3aKOHOB) 2 TIPG 6; TIPG 8; TIPG 10; TIPy 5
[Py §; [1Py 12;
¥01.04,Y 01.05, Y 01.09

Tema 2.2 OcHoBbl | JluIaKkTHYECKHE €IUHHUIBI, COAEPIKAHIE 2 OK 1
TEePMOIUHAMUKH

BHyTpeHHssT SHeprus cucteMbl. BHYTpeHHsS 3HEprus 2 MP8§,MP9,MP10,MP21,MP17,

ujeanpHOro raza. Pabora u Temiora kak GopMbI Iepeaadyn MP13

sHepruu. TemnoeMKkocTb.  YIenbHasT  TEIJIOEMKOCTb. JIP 26,JIP 14,JIP 23,JIP 13

KonuuecTBo TeIIOThL. YpaBHEHHE TEILJIOBOTO OaliaHca. I1P61; TIIP62; TIIP6G3; IIPG4;

[TepBoe Ha4yano TepMOIUHAMUKH. AMabaTHBIA mporecc. 1P65; TIIPy2; TIIPy3; IIPy4;

Btopoe Hauanmo TtepMoauHamuku. IlpuHnun pecTBus I1PyS5;

TemIoBoM  MamuHbl.  TermoBelie  gBuratenn.  KIIJ Vo0 01.04, 30 01.05, 30 01.02

TEIUIOBOTO JABHUTraTeNd. XOJIOAWIbHBIE MamuHbl. OxpaHa

TIPUPO/IBI.

Tema 2.3 JlnaaKkTHYeCKne eUHUIBbI, COep/KaHue 27
ArperatHbie
COCTOSIHUS

BelllecTBa U
(azoBbie mepexoanl




Ucnapenne u xonaeHcanus. HacwlmeHHBId map u ero
CBOIicTBa. AOCONIOTHasT W OTHOCHUTENbHAas BIAKHOCTH
Bo3ayxa. [Ipubopsl Asis onpeneneHus BIaKHOCTH BO3IyXa.
Touka pocel. Kumnenwme. 3aBUCHMOCTH TeMIEpPaTypHI
KUIECHUS OT JaBiieHus. Kputuueckoe cOCTOSIHUE BELIECTBA.
IleperpeTelii map ¥ €ro HCIOJIb30BAHUE B TEXHUKE.
XapakTepucTHUKa  JKHJIKOTO  COCTOSIHMSL  BEILECTBa.
TToBepXHOCTHBIN cnoit JKUJIKOCTH. DHeprus
MMOBEPXHOCTHOTO CJIOSL. brxuuit MOPSIIOK.
[ToBepxHocTHOEe HaTspKeHue. CmaunBaHUe. SIBIEHUS Ha
TpaHUlle KUAKOCTH C TBEpAbIM TenoMm. KanusuisipHeie
SIBIICHHSI. XapaKTEPUCTHUKA TBEPAOIO COCTOSIHUS BEILIECTBA.
Kpucrannnueckne u amopdHbie Tena. YIpyrue CBOHCTBa
TBepAbIX Ted. 3akoH ['yka. MexaHudeckue CBOICTBa
TBepabIX Ten. llmactwueckas (octarodHas) medopMarius.
TemnoBoe pacumMpeHue TBEPABIX Tel U KUAKOCTEH.
Koaddunment nuneiitHoro pacmmpenus. KoadduumeHt
00BEMHOTO pacHIMpeHus. YYeT pacuIMpeHus B TEXHHKE.
IInaBnenue. YV nenbHas TEII0Ta [IJIABJICHUS.
Kpucrannmmzanms. [IpakTuueckoe  mpUMEHEHHWE B
MOBCETHEBHOW KM3HH (DM3WYECKUX 3HAHUH O CBOHCTBax
ra3oB, JKUJKOCTEH U TBEPIBbIX TeNl TUMbl KPUCTAITUITMUYECKUX
pEIIeTOK, BIUSHUE HA MEXaHUYECKHE CBOMCTBA. JlehekTn
peurerok. /ledopmanuu U ux BUIbI

IIpodeccnonanbHO- OpHeHTHPYIOLIEE COAEPKAHNE
Bubl 1eeKTOB B KPUCTAIMUSCKUX TEIaX HMX BIHUSHUC HA
CBOMCTBA MeTAJIOB. DH3NMYECKHE CBONMCTBA METAJIJIOB.
DJIEMEHThI THAPOMEXaHUKHU.

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26, JIP 14,JIP 23,JIP 13

I1P61; IIP62; IIP63; IIPG4;
I1P65; IIPy2; IIPy3; IIPy4;
IPys5;

Y0 01.04, 30 01.05, 30 01.02

B ToMm uuncie NMPAKTHYCCKHUX H naﬁopaTopmﬂx 3aHATHI
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IIpaktrueckoe  3amsitue  Ne7.  «AOCOMIOTHBIE |
OTHOCHUTEIbHBIE 1e(hOpMaITK TBEPIBIX TEID)

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

I1P61; TIIP64; I1P67; IIPGS;
ITIPy3; IIPy4; IIPy9; I1Py10;Yo
01.02,Yo 01.03, Y01.04,¥01.05,
Y 01.09




IIpaktuueckoe 3anatue Ne8. JlaBieHue XHUIKOCTEH U
TBepABIX Tell. 3akoH [lackais.

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,J1P 23,JIP 13

I1P61; IIP64; IIP67; IIPGS;
[1Py3; IIPy4; IIPy9; IIPyl10;Yo
01.02,Yo 01.03, ¥01.04,Y01.05,
¥ 01.09

JlaGopaTopHoe 3aHATHE Ne4., OmpenencHue
MOBEPXHOCTHOH IIIOTHOCTH JKUJIKOCTH

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13 IIPG 6
IIP6 8; IIPG 10; [Py 5; IIPy 8
IPy 12;

Y01.04,Y 01.05, Y 01.09

JlaboparopHoe 3anstue No5. OmnpenelieHUE BIAXXHOCTH
BO3/IyXa H aTMOC(EPHOTO JABICHHUS

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13 IIP6 6
I1P6 8; IIP6 10; IIPy 5; ITPy 8
ITPy 12;

Y01.04,Y 01.05, ¥ 01.09

JlaGoparopHoe 3ansitTue Ne6. OmpeneneHue yAeIbHOH
TEIIOEMKOCTH BEIECTBA

MP8MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23 ,JIP 13 I1P6 6
[1P6 8; IIP6 10; 1Py 5; I[Py 8
ITPy 12;

¥01.04,Y 01.05, ¥ 01.09

JlaboparopHoe 3amarue Ne7. OmnpezpeneHue MOy
YIPYTOCTH PE3UHBI

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23 ,JIP 13 I1P6 6
I1P6 8; TIP6 10; IIPy 5; IPy 8
ITPy 12;

¥01.04,Y 01.05, ¥ 01.09

IIpaktrueckoe 3anHarue Ne9. Pemrenne 3amad 1o Teme
«OcHOBBI TepMoauHaMuKH. [IpumeHeHne mepBoro Havdama
TEPMOJIUHAMUKH K U30IPOLIECCAM»

MP8MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

I1P61; TIIP64; TIIP67;, IIPGS,;
[1Py3; I1Py4; I1Py9; I1Py10;

Yo 01.02,Yo 01.03,
¥01.04,¥01.05, Y 01.09




CamocTtosiTeqibHasi padoTa 00yYalOIMXcs
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MP8,MP9,MP10,MP21,MP17,

- CocraBneHne CpaBHHUTEIBHON TaOMUIBI «ATrperaTrHbie 11 MP13
COCTOSIHUS BEIIECTBAY JIP 26,JIP 14,J1P 23,JIP 13
- Munn- npoektsl «TeroBble IBUTATEIM U OXpaHa I1P61; IIP62; IIP63; IIPG4;
OKpY>KaroIlel cpeab I1P65; IIPy2; IIPy3; IIPy4;
- CemmHap «MexaHHMYECKHE CBOWCTBAa TBEPIBIX TEID», IIPyS;
«Dusznyeckue CBOMCTBA JKHUIKOCTEH. JlaBnenue Vo0 01.04, 30 01.05, 30 01.02
KUAKOCTEN», «MaHOMETPEI, UX BHJIBDY
Paznen 3 DiekTpoannamMuka 48
Tema 3.1 JunakTHyecKue eTHHHUIbI, COMepKaHue 4 OK1 | MP§,MP9,MP10,MP21,MP17,
DJIEKTPOCTATHKA | DIEKTPUYECKUE 3apsAbl. DIIEMEHTapHBIA DIICKTPUYECKUHA 2 MP13
3apsa. 3akoH COXpaHeHusl 3apsfa. 3akoH Kyiona. JIP 26,JIP 14,JIP 23,JIP 13
OnexTpuyeckass TOCTOSHHAsA.  DIIEKTPUYECKOe  TOJIe. I1P61; 1IP62; IIP63; IIPG4;
HampsokenHocts  anexTpudeckoro  momst.  [pwHrmm [1P65; 11PG6; I1Py1; [1Py2; I1Py3;
cynepno3uii noJjied. I[IpoBOAHUKM B 3JIEKTPUUYECKOM [TPy4; I1PyS5;
noJie. JIM3IeKTpUKHU B ayieKTpuueckoM moe. [Tonspuzanus Y0 01.04, 30 01.05, 30 01.02
IUDIIEKTPUKOB. PaboTa CHII 3NEKTPOCTATHYECKOTO TIOJIS.
[Totenmman. Pasnocth mnoreHnuanoB. CBsi3b  MEXIY
HaANPSHKEHHOCTHIO u Pa3HOCThIO MOTCHI[HAJIOB
AIIEKTPUYECKOTO  TMOJIA.  DJEKTPOEMKOCTh.  EJWHUIIBI
AIIEKTPOEMKOCTH. Konpencartopsr. CoenvHenue
KOHJICHCATOPOB B Oarapero. DHEprus 3apspKEHHOTO
KOHJIEHCaTOopa. OHeprus AIEKTPUIECKOTO TIOJIS.
[IpuMeHeHre KOH/IEHCATOPOB
B ToMm uncie npakTHYECKHUX U JIA0OPATOPHBIX 3aHATHH 2 MP8,MP9,MP10,MP21,MP17,
IIpaxtrueckoe 3anartue Nel(O. Pemenue 3amay mo Teme 2 MP13
«ONEeKTPOCTATUKA» JIP 26,JIP 14,JIP 23,JIP 13
[1P64; 1IP66; IIPG7; IIPyl;
[1Py2; [1Py3; [1Py4; I1Py5; I1Py9;
IMPy11
Yo 01.02,Yo 01.03,
¥01.04,Y01.05, Y 01.09
Tema 3.2 3aKoHbI JAunakTuyeckue eTUHUIBI, COIePKAHUE 18 OK1 | MP§,MP9,MP10,MP21,MP17,




MMOCTOSTHHOI'0 TOKAa

VcinoBusg, HeoOXomouMble IS BO3HHUKHOBEHUS U
NoJyIepXKaHus  dlieKTpudeckoro Toka. Cuia Toka W
IUIOTHOCTh TOKa. 3akoH Oma Ui ydJacTKa IEeTH.
3aBUCHUMOCTh  3JICKTPUYECKOIO  CONPOTUBJICHUS  OT
MaTepuaia, IJIMHBI M IUIOIIAAH IOMEePEUYHOr0 CEUYCHHUS

IIPOBOJIHUKA. 3aBUCUMOCTD JIEKTPUUECKOTO
COMPOTUBJIEHUS]  TPOBOJHUKOB  OT  TEMIIEPATYypHl.
TemnepaTypHbIit koaurment COIIPOTHUBIICHUS.

CBepXIIPOBOIUMOCTD. 3aHITHE W MOITHOCTH MOCTOSHHOTO
Toka. TeruioBoe paeiicTBue Toka. 3akoH Jlxoyns—IJlenma.
DIEeKTPOABIKYIIAS CUJIa UCTOYHHUKA TOKA. 3akoH Oma Jist
MOJIHOM Henu. JnekTpuueckue uenu. [lapamnensHoe u
MOCIIEIOBATENIFHOE COCIMHEHHE IPOBOJHUKOB. 3aKOHBI
Kupxropa s y3ma. CoenuHeHHE  HCTOYHUKOB
AIIEKTPUYECKOI SHEPTUH B OaTapero.

IIpodeccnonanbHO- OpHeHTUPYIOLIEE COAEPKAHNE
OJeKTpuyYecKHe LeNu B MeTaulypruueckux nexax. Padora
Y MOIIHOCTb 31EKTPOABUTATENEH.

B ToM uucie NPaKTUYC€CKUX H ﬂaﬁopaTopme 3aHATHH
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MP13

JIP 26,J1P 14,JIP 23,JIP 13
I1P61; TIIP62; IIPG3; IIPG4;
[1P65; TTP66; I1Py2; I1Py3;

VY0 01.04,3001.05, 30 01.02

[Ipaktuuyeckoe 3anstue Nell. Pemenune 3amau «3aKOHBI
OmMa. ComnpoTHUBIECHHUE. CwMemaHHoe COCIMHCHHEC
MIPOBOTHUKOBY

MP8,MP9,MP10,MP21,MP17,
MP8.MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P64; 1IP66; IIPG7; IIPyl;
[1Py2; [1Py3; [1Py4; [1Py5; [1Py9;
IMPyl11

Y0 01.02,Y0 01.03,
¥01.04,¥01.05, Y 01.09




IIpaktuueckoe 3anartue Nel2. Pemenue 3agau mo Tteme
«3aHsATHE, MOIUTHOCTH M COIPOTHUBIICHHE DJIEKTPUIECKOTO
TOKa»

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23 ,JIP 13

[1P64; TIIP66; IIPG7; IIPyl;
[1Py2; [1Py3; [1Py4; [1Py5; [1Py9;
ITPyl11

Y0 01.02,Y0 01.03,
¥01.04,¥01.05, ¥ 01.09

JlaboparopHoe 3ansthe Ne8. OmnpexaeneHue YIAETbHOTO
CONPOTHUBIICHHUS TPOBOTHUKA

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,J1P 23,JIP 13
11P64; I1P66; I1P67;
[1P610;ITPy1;  IIPy2;  IIPy3;
[1Py4;  IIPG10;I1Py5;  IIPy9;
IMPyl11

Y01.04,¥ 01.05, ¥ 01.09

Jlaboparoproe  3amsTHe ~ Ne9.  DkcmepuMeHTaTbHAs
IPOBEpPKa 3aKOHOB MAapaUICJILHOTO U IIOCIEI0BATEIBHOTO
COEJIMHEHMSI TPOBOTHUKOB

JlaGopatopnoe 3amartue NelO. U3zyuenuwe paboOTHI
myneTuMeTpa. Ompenenenne OJIC W BHYTpPEHHEro
COTIPOTHUBJICHUS HCTOYHHKA JEKTPUIECKON IHEPTUU

MP8,MP9,MP10,MP21,MP17,

MP13
JIP 26,JIP 14,JIP 23,JIP 13
11P64; I1P66; I1P67;

[1P610;ITPy1;  IIPy2;  IIPy3;
[1Py4; I1PyS; ITPy9; ITPy11
vV01.04,¥ 01.05, ¥ 01.09

MP8.MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

I1P64; T11P66; IIP67; IIP610;

[IPyl1; I1Py2; ITPy3; [1Py4; I1Py5;

[1Py9; ITPy11

¥01.04,Y 01.05, Y 01.09

JlaGopatopHoe 3aHATHE Nell. Onpenenenue
TEMIIepaTypHOro Ko UIMeHTa MeTn

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13
[1P64; II1P66; 1IPG7; IIP610;
[1Py1; [1Py2; I1Py3; [1Py4; I1PyS5;
[1Py9; ITPy11

¥01.04,Y 01.05, ¥ 01.09

JlaGopatopHoe 3aHATHE Nel2. Onpenenenue

MP8,MP9.MP10,MP21,MP17,




COIIPOTHUBJICHUA PE3UCTOPA MCTOAOM MAPKUPOBKU

MP13

JIP 26,JIP 14,JIP 23,JIP 13

I1P64; IIPo6; IIP67; IIPG1O0;
[1Py1; [1Py2; I1Py3; [1Py4; [1PyS5;
[1Py9; I1Py11

¥01.04,Y 01.05, ¥ 01.09

Jlaboparopunoe 3amstuie Nel3. Ompenenenune  KIIJ
Harpesaresnen

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P64; IIP66; IIPG7; IIP610;
[1Py1; [1Py2; I1Py3; [1Py4; I1PyS5;
[1Py9; I1Py11

¥01.04,Y 01.05, ¥ 01.09

Tema 3.3
DyieKTpUYeCKHil TOK
B Pa3JMYHBIX
cpenax

I[I/I)IaKTI/I‘leCKI/Ie €¢IMHUIDbI, COACPKAHUE

[TpoBOAMMOCT METAJIIOB, SIBJICHUE TEPMODIIEKTPOHHON
OMHCCHH, CBEPXIPOBOAMMOCTE. TOK B BIIEKTPOJIUTAX.
3akon  ®apages.  IlpumMeHeHue  3JEKTpoid3a B
MeTamuryprui. CoOCTBeHHAs M TPUMECHAs! TIPOBOJUMOCTD
NOJTYIPOBOAHUKOB. [loynmpoBOIHUKOBEIE MPHOOPBI U UX
NPUMEHEHHE B COBPEMEHHOH TEXHMKE. OJIEKTPHUUYECKHUN
TOK B ra3ax W Bakyyme. BakyyMHbIe JHOJBI.

IIpodeccnonanbHO- OpHEHTHPYIOILEE COACPKAHME
ONEKTPONN3 B METAILTYpruu. DnekTponusepsl. [lonydenne
YUCTBIX METAJNIOB U3 IPUMECEN.

B ToM uncie NMPaKTUYC€CKUX U ﬂaﬁopaTopme 3aHATHH

JlaGoparopHoe 3aHATHE Nel4, OmpeneneHue
JNEKTPOXUMHUYECKOTO 3KBHBAJIICHTA MEIU B IpOIEcce
3IEKTPOJIN3a CyIb(haTa MEIH.

OK 1

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,J1P 14,JIP 23,JIP 13

I1P61; TIIP62; IIP63; IIPG4;
[1P65; I1P66; I1Py2; ITPy3;

Vo0 01.04,30 01.05,30 01.02

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,J1P 14,JIP 23,JIP 13

[1P64; TIIP66; IIP67; IIPyl;

[IPy2; I1Py3; [1Py4; [1Py5; I1Py9;

IMPy11

Y01.04,Y 01.05, Y 01.09




JlaboparopHoe 3aHATHE Nels. 3aBUCHUMOCTh
COTIPOTHBJICHUS OT TEMIepaTypsl 00pa3loB MeTauia U
MOJTYTIPOBOTHAKA

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13
I1P64; I1P66; IIP67; IIPO10;

[1Py1; [1Py2; [1Py3; [1Py4; [1Py5;

ITPy9; ITPy11

¥01.04,Y 01.05, Y 01.09

Tema 3.4
MarmuuTHoe moJie

I[n)mRanecmle CAUHUIBI, COACPIKAaHUE

OK 1

Bextop HHIyKIMM MarHdTHOro noss. HamnpshkeHHOCTb
MarHuTHOro moirsd. JIelicTBHE MAarHUTHOrO IIOJS Ha
MPSIMOJIMHEWHBIA MPOBOJHUK C TOKOM. BzaumopeiictBue
TokoB. Cuma Awmmepa. [lpumenenue cunbl Awmmepa.
MarHuTHBIf ~ TOTOK.  3aHATHE 1O  TEPEMEIICHUIO
MPOBOJHUKA C TOKOM B MAarHutHOM tmoje. JleiicTBue
MarHUTHOTO TOJISI Ha ABMKyIuiics 3apsia. Cuna Jlopenna.
[Ipumenenue cunel Jlopenma. OmnpenencHue yaeabLHOTO
3apsiia. MarHutHele CBOMCTBa BewlecTBa. MarHuTHas
npoHunaeMocTs. CollHEYHasi aKTUBHOCTh U €€ BIUSHUE HA
3emiro. MarautHble OypH

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13
[1P61; TIIP62; IIP63; IIPyl;
[1Py2; ITPy3; I1PyS;

Y0 01.04, 30 01.05, 30 01.02

B Tom uncie NMPaKTHYC€CKHUX U ﬂaﬁopaTopﬂmx 3aHSATHI

IIpaktnueckoe 3anmstue Nel3. Pemenuwe 3amau mo Teme
«Mar"uTHOE T10JIe ¥ €T0 XapaKTePUCTUKI

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13
[1P67; IIPyS; IIPy9; IIPyll;
[1Py13;

V001.02,Y001.03, Y01.04,
V01.05, Y 01.09




Tema 3.5 14 OK 1
DuekTpoMaruuTHasi | JlupakTudeckue eIMHHUIbI, COMEPIKAHUE
HHTYKIHUSA
2 MP8,MP9,MP10,MP21,MP17,
SBnenue snexTpoMarHuTHOW MHAyKuMH. IIpaBuno Jlenua. MP13
3akon 3JIEKTPOMATrHUTHOU HHIYKIUU. Buxpesoe JIP 26,JIP 14,JIP 23,JIP 13
anekTpuueckoe mone. DJC HUHAYKIUU B ABUKYIIUXCS [1P61; TIIP62; IIP6G3; IIPyl;
MPOBOJHUKAX. SIBlIEHHE CaMOMHAYKUHMH. VHIYKTUBHOCTD. [IPy2; ITPy3; I1PyS5;
OHeprus  MarHUTHOTO  TIONS  TOKa.  B3amMoCBs3b Vo0 01.04, 30 01.05,30 01.02
JNIEKTPUYECKUX M MArHUTHBIX IMOJICH. DJIEKTPOMAarHUTHOES
ToJie.
IIpodeccnonanbHO- OpHEHTUPYIOLEE COEePKAHNE
[Tpumenenue ANEKTPOMAarHUTHOMN WHAYKIAA B
YCTPOMCTBAX M arperarax
B ToM 4Ynciie NPAKTHYECKUX H JIA00PATOPHBIX 3aHITHI 2
2 MP8,MP9,MP10,MP21,MP17,
[Ipaktuueckoe 3ansatue Nel4. Pemenue 3agau mo Tteme MP13
«ONeKTpOMarHiuTHAsT MH Hs1. 3aKOH DJIEKTPOMArHUTHOM
HHHYKHI;H' CaMOHH,uyKuII[/I}::I p JIP 26,JIP 14,JIP 23JIP 13
[1P67; IIPyS; IIPy9; IIPyll;
[1Py13;
V001.02,Y001.03, Y01.04,
V01.05, Y 01.09
10 MP8,MP9,MP10,MP21,MP17,
CamocTosiTeibHAs padoTa 00yyaromuxcs MP13
CocraBjieHne CpaBHUTEIBHOM TAaOIUIBI «DIEKTPHUCCKUIMA 10 JIP 26,JIP 14,J1P 23,JIP 13
TOK B Pa3JIMYHBIX CPEAAX> [1P61; 1IP62; IIPG3; IIPyl;
- Munu- npoektsl «IIpakTHueckoe MPUMEHEHHE CHIIBI [TPy2; TIPy3; I1Py5;
Awmrmepa u cuisl JlopeHma», «YCKOpUTENH 3apsyKEHHBIX Y0 01.04, 30 01.05, 30 01.02
YACTHII.
- CeMHHApCKUE 3aHATHUS
Pa3nen 4 Kosedoanusi 1 BOJIHBI 26
Tema 4.1 | JAunakTHyecKue eTHHHUIBI, COIep:KaHne 8 OK1 | MP§, MP9,MP10,MP21,MP17,




Mexannueckue KonebarensHoe nBmwxkenue. ['apmoHmdeckue KoiaeOaHUS. 2 MP13
KoJie0aHus M BoJIHbI | CBOOO/MHEIE MexaHndeckne KkojebOanus. [lpeBpamenue JIP 26,JIP 14,JIP 23,JIP 13
SHEPTUW TP KojieOaTelbHOM IBIKeHWH. (CBOOOIHBIE I1P61; T1PG2; I1P63;
3aTyxarolre MexaHu4eckue kojebanus. MareMaTuueckuit [1P69;I1Py1; I1Py2; I1Py3; I1PyS5;
MadATHUK.  [IpyKuHHBII  MasTHUK.  BbIHYXIEHHbIE [1Py12;
MexaHndeckue KoneOanus. Pesonanc. llomepeunsie u Y0 01.04, 30 01.05, 30 01.02
MPOIOJIbHBIC BOJIHBL, XapaKTEPUCTHUKU BOJIHBL. 3BYKOBBIC
BOJIHBI. YJIBTPa3BYK M €ro IPUMCHCHHE
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COACPKAHNE
KonebatensHOE nBMXKEHHE-BUOpAM B yCTPOWCTBAX
MIPOU3BOJICTBA
B ToM unc/ie NPAKTHYECKUX H JIA00OPATOPHBIX 3aHATHIA 6
[MpakTrueckoe 3ausTre Nel5. MexaHuueckue KoneOaHus U 2 MP8,MP9,MP10,MP21,MP17,
UX XapaKTEPUCTUKU MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P67; I1P6S;  IIPyS; IIPy9;
[IPyl1; ITPy13;
Y001.02, Y001.03, Y01.04
Y01.05,Y 01.09
Jlaboparoprnoe 3amstue Nel6. TIpoBepka 3aKOHOB 2 MP8,MP9,MP10,MP21,MP17,
KOJICOaHMH MaTeMaTHYECKOTO MasTHUKA MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P66; TI1P610; IIPyl; IIPy2;
[1PyS5; ITPy7; I1Py12
¥01.04,Y 01.05, Y 01.09
Jlaboparoprnoe 3amstue Nel7. M3ydeHue 3aKOHOB 2 MP8,MP9,MP10,MP21,MP17,
MIPYKUHHOTO MasiTHUKA MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P66; I1P610; IIPyl; IIPy2;
[1Py5; ITPy7; ITPy12
¥01.04,Y 01.05, Y 01.09
Tema 4.2 JAunakTuyecKue eJUHUIIBI, COlep:KaHNe 18 OK1 | MP§, MP9MP10.MP21,MP17,
DyiekTpoMarHuTHble | CBOOOIHbIC AJIEKTPOMAarHUTHBIC KoJIeOaHws. 2 MP13

KO0JIe0aHUA U BOJIHbBI

IIpeBpammenue dSHepruM B KOJEOATEIBPHOM KOHTYpE.
®opmyna Tomcona. 3aTyxarolue 3JIEKTPOMAarHUTHBIE
KoJIeOaHus. T'eneparop HEe3aTyXaroumx
3JIEKTPOMATHUTHBIX KoJIeOaHuii. BriHyX 1eHHEBIE
anekTpudeckue koiebanus. [lepemennsiii Tok. ['eneparop
MEPEMEHHOr0  ToKa. EMKOCTHOE W HMHJIYKTUBHOE

JIP 26,JIP 14,JIP 23,JIP 13
I[1P61; TIIP62; IIPG3; IIPyl;
[1Py2; ITPy3; I1PyS5;

Y0 01.04, 30 01.05, 30 01.02




COIPOTHUBIIEHUS MIEPEMEHHOT0 TOKa. AKTHBHOE
compotuBieHne. 3akoH Oma ISl DIEKTPHUYECKOW Ienn
INEPEMEHHOT0 TOKAa. 3aHSITHE M MOILMHOCTH IEPEMEHHOTO
ToKa. Pe3oHaHC B anekTpuyeckoil uenu. TpaHcopMaTopsl.
Tokn BbeicOKOW dacTtoThl. Ilomydyenuwe, mnepemada U
pacripeneneHue 3JIeKTPOIHEPTUHU. DIEKTPOMArHUTHOE T10J1e
Kak OCOOBIA BHJ Marepuu. DJCKTPOMArHUTHBIC BOJIHBI.
CBolicTBa 3JCKTPOMArHuTHBIX BOJH. Bubpatop [epua.
OTKpBITEIA KOJEOATENbHBIA KOHTYp. M300perenue pammo
A.C. Tlonobmm. Ilonstne o paguocBssu. IlpuHiun
PagroCBA3U. HpI/IMCHCHI/Ie QJICKTPOMAruuTHBIX BOJIH.

B Tom uncie npakTHYeCcKHX U JIA0OPATOPHBIX 3aHATHI

IIpaktuueckoe 3ansitue Nel6. PemieHue 3amauy Ha BUABI
CONPOTUBIIEHUI B LENAX INEPEMEHHOrO TOKa. POpMyJIbl
Tpancdopmaropa

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,J1P 23,JIP 13

[1P67; IIPyS; IIPy9; IIPyll;
[1Py13;

Yo 01.02,Yo0 01.03,
vV01.04,¥01.05, Y 01.09

IIpaktrueckoe 3anatue Nel7. Pemienue 3amad mo Teme
«DNEeKTPOMAarHuTHbIE KOJICOAHUS U BOJTHBI»

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P67; IIPyS5; IIPy9; IIPyll;
[1Py13;

Yo 01.02,Yo 01.03,
Y01.04,¥01.05, ¥ 01.09

JlaGoparopHoe 3aHATHE Nel8. VYcerpoiictBo
TpaHncopmaTopa, reHepaTopa

MP8MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,JIP 13

[1P64; II1P66; IIPG7; IIPG10;

[1Py1; [1Py2; I1Py3; [1Py4; I1PyS5;

[1Py9; ITPy11

¥01.04,Y 01.05, ¥ 01.09

CamocTrosiTesibHast padoTa 00y4Jarommxcst

10

MP8,MP9,MP10,MP21,MP17,
MP13




CocraBieHue CpaBHUTEIBHON TaOnUIBl «MexaHn4ecKue u
3JIEKTPOMArHUTHBIE KOJIEOaHUs»

- Munu- mnpoektsl «COBpEMEHHbBIE CpEICTBA CBSI3UY,
«[IpuMeHeHre JIIEKTPOMArHUTHBIX BOJH B OBITYy M Ha
MIPON3BOJCTBEY.

- Cemmuapckue 3aHsaTus «llomyueHmne siexTpudecKon
sHeprun Ha snekTtpoctaHuuax. KIIJ smexTpocraHiuii.
OKOJIOTMUECKHE  acHeKThl  NPOM3BOJACTBA  SHEPTUN»,
«IIepenaya IEKTPOIHEPTUN o MIPOBOJIAM.
OKOJIOTUYHOCTh ¥ 3KOHOMUYHOCTH TIEpEAaun».

10

JIP 26,JIP 14,JIP 23,JIP 13
Impol; I1P62; IIPG3; IIPyl;
[1Py2; I1Py3; I1PyS;

Vo0 01.04, 30 01.05, 30 01.02

Pa3nea 5 Ontuka 12
Tema 5.1 IIpupoaa | AumakTuyeckue eIUHHUIbI, COAEPKAHIE 2 OK 1
cBeTa

Todeunslii UCTOUYHUK cBeTa. CKOPOCTH pPacHpOCTpaHCHHU 2 MP8,MP9,MP10,MP21,MP17,
cBeTa. 3aKOHBl OTpaK€HUs U IPeIOMJIEHUS CBeTa. MP13
ConHeunble U JyHHbIe 3aTMeHus. [lpunnun IroilreHca. JIP 26,JIP 14,J1P 23,JIP 13
[Toroe otpaxkenue. JIunsel. [locTpoenne n3o0pakeHUs B I1P61; TIIP62; TIIP63; IIPOG4;
muH3ax. Dopmyna TOHKOW JMH3bI. YBEIWYEHUE JIMH3BL. [1Py1; I1Py2; I1Py4
I'ma3z kak omtuueckass cuctema. OnTHyecKue HPUOOPHI. Y0 01.04, 30 01.05, 30 01.02
Temeckonsl. Cuma cBera. OCBEHIEHHOCTb.  3aKOHBI
OCBEIIEHHOCTH

TeMua 5-2 Boanoseie JupakTHyecKkne eIUHULBI, COep:KaHue 10

CBOICTBA CBeTA
Untepdepenunst cBera. KorepeHTHOCTh CBETOBBIX JIy4ei. 2 MP8,MP9,MP10,MP21,MP17,

Untepdepennns B ToHkHX IuieHkax. Komnbia HeroToHa.
Ucnonb3oBanne wuHTEppEepeHINH B HAyKe M TEXHHKE.
Hudpaknus ceera. JJudpakuus Ha MIETH B MapayUIeIbHBIX
ny4ax. Jludpakimonnas perierka. [Tonsrue o ronorpaduu.
Tlonapuzanusa nonepeunbix BojdH. Ilonsipusamusi cBera.
HBoitnoe nmyuenpenomnenue. Ilomspounsl. Jucnepcus
cBeta. Bunel n3nyuennii. Bugsl cnextpoB. CekTpsl

MP13

JIP 26,JIP 14,JIP 23,JIP 13
[1P61; 1IP62; IIP63; IIPG4;
[TPyl1; ITPy2; I1Py4

Y0 01.04, 30 01.05, 30 01.02




ucnyckanug. Cnextpsl noriomeHus. CrekTpanbHbINA
aHanm3. CrekTpanabHbIe KIIACCHI 3Be3/. YIIBTpaduoIeTOBOES
m3nyderne. WudpakpacHoe wu3mydeHue. PeHTreHoOBckue
nyun. X npupona u cBoiicta. [llkana 3neKTpoMarHuTHBIX
W3ITy4YECHUH.

IIpodeccnonanbHO- OpHeHTHPYIOLIEE COAEPKAHNE
Hcnons3oBanue 3JIeKTPOMArHUTHBIX BOJIH B
peHTreHorpadui ¥ PEeHTTEHOCTPYKTYPHOM aHallu3e JUIs
U3y4yeHUsi CTpoeHus MeTayuioB. MHpakpacHble BOJHBI B
TEXHUKE.

CamocTosiTeibHAs padoTa 00yYaouuxcs 8 MP8,MP9,MP10,MP21,MP17,
- Munu- npoextsl «COBpeMEHHbIE CIIOCOObI MPUMEHEHUS 8 MP13
PEHTTEHOBCKOTO, MH(PAKPACHOTO U YIBTPAPUOIETOBOTO JIP 26,JIP 14,JIP 23,JIP 13
W3MY4YeHHS B TEXHHKE M MeTauryprum», «llpumenenue I1P61; TIIP62; TIIPG3; IIP6G4;
3JIEKTPOMAarHUTHBIX BOJIH B OBITY M Ha IIPOU3BOICTBEY. [1Py1; I1Py2; I1Py4
Cemunapckue 3aHsATHA «OnTHYECKHE MNPUOOPHI M HUX Y0 01.04, 30 01.05, 30 01.02
IPUMEHEHHUE B TEXHHUKE
Pa3nes 6 DieMeHThI KBAHTOBOW (PM3UKHU 16
Tema 6.1 JAunakTHyecKue eTHHUIIBI, COIep:KaHne 4 OK1 | MP§,MP9,MP10,MP21,MP17,
KBanToBasi ontuka | @oronsl. KBantoBbie moctynatet bopa. Momens aroma 2 MP13
Bozopoaa no bopy. @oroaddexr. YpaBuenne DiHmTeliHA JIP 26,JIP 14,JIP 23,JIP 13
st poroaddexra. TermoBoe wusznydenue. IlocTosHHAs [1P61; TIIP62; I1PG3; IIPG4;
[TnaHka. [1P6S5; [1Py1; ITPy2; I1Py3; I1Py4;
[1Py5;
IIpodeccnonabHO- OpHEHTHPYIOLIEE COlePKAHUE VYo 01.04, 30 01.05, 30 01.02
JlazepHble TEXHOJIOTHH B METAJUTYPrun
B ToM 4nciIe NpaKTHYECKUX H JIA00PATOPHBIX 3aHATHIA 2
[Ipaktudeckoe 3anstue Nel8. Pemenwe 3amad mo teme 2 MP8& MP9,MP10,MP21,MP17,
«3axonsl potodpdexra. YpaBHeHHE DUHIITEHHAY. MP13
JIP 26,JIP 14,JIP 23,JIP 13
[1P61; 1IP62; IIP63; IIP64;
[1P66; I1P68; IIPyl; IIPy2;
[1Py3; I[1Py4; I1Py5; I1Py9;
Yo 01.02,Yo 01.03
¥01.04,Y¥01.05, ¥ 01.09
Tema 6.2 ®usuka | [AugakTHyeCKHEe eIUHHULBI, COIEPKAHUE 12 OK1 | MP§, MP9MP10,MP21,MP17,
aroma u aToMHOro | Crpoenne aroma. Omwitel Pesepdopma. TpynmHoctn B 2 MP13

sapa

OOBSICHCHHH CTPOCHFSI aToMa. SImepHBIC CHIIBI. DHEPTHS

JIP 26,JIP 14,JIP 23,JIP 13




CBsI3U. MeToApl PETUCTPAlMM AIEMEHTAPHBIX YaCTHII.
Bbuonornyeckoe aeHCTBUE PpPAaIUOAKTUBHBIX H30TOIOB.
3aKOH paJMOAKTUBHOTO pacmlaia W ero CTaTUCTHYECKUH
XapakTep. SaepHple peakiuu. ODHEPreTHUYECKUM BBIXOM
siepHbIX peakuuid. Jlenenwe u cuHTe3 saep. AnepHas
SHEpreTuKa

I1P61; TIIP62; IIP6G3; IIP64;
I1P65; TTPy1; ITPy2; MPy3; T1Py4;
IPys5;

Y0 01.04, 30 01.05, 30 01.02

B Tom uncie npakTHYeCKHUX U JIA0OPATOPHBIX 3aHATHH 2 MP8,MP9,MP10,MP21,MP17,
[Mpaktuaeckoe 3anstue Ne 19. «3anuce saepHBIX peakui. 2 MP13
CrpoeHne  aTOMOB H  aTOMHBIX  smep.  3aKOH JIP 26,JIP 14,JIP 23,JIP 13
PaZIMOaKTUBHOTO pacraia. I1P61; TIIP6G2; TIIPG3; IIPOG4;
[1P66; I1P68; IIPyl; IIPy2;
[1Py3; [1Py4; I1PyS; I1Py9;
Yo 01.02,Yo 01.03
Y01.04,¥01.05, ¥ 01.09
CamocTosiTejibHast padoTa 00y4aromuxcst 8 MP& MP9,MP10,MP21,MP17,
- Munu- npoektsl «llonmyueHue sAepHON 53HEPruu B 8 MP13
MUPHBIX [EISX. ATOMHBIE W TEPMOSICPHBIC CTAHITUNY, JIP 26,JIP 14,JIP 23,JIP 13
«DOTORIIEMEHTHI M X WCIIOJIB30BaHUE B OBITY M TEXHUKE» I1P61; TIIP62; TIIPG3; IIPG4;
- Cemunapckue 3aHsTusi «llepcrekTuBBl  Pa3BUTHUS [1P6S5; [1Py1; ITPy2; I1Py3; I1Py4;
TEPMOSIIEPHOM JHEPTETUKI»» I1PyS5;
Y0 01.04,3001.05, 30 01.02
Paznen 7 DBosmonus BeesieHHoi 4 OK1 | MP§,MP9,MP10,MP21,MP17,
Tema 7.1 Ctpoenne | JInakTuyeckne eIMHUIbI, COAEPKAHHE 1 MP13
CosiHeuHOH 1 JIP 26,JIP 14,J1P 23,JIP 13
cHETEMDI ConHeuHasl cHCTeMa: IIaHEThl M Mallble Tejla, CHUCTeMa [Pol; 11P62; IIP63; TIPo4;
3emns—JTyHa ’ ’ [1P65; [1Py1; ITPy2; I1Py3; I1Py4;
[1Py5; I1Py6
Y0 01.04,3001.05, 30 01.02
Tema 7.2 DBosonus 3 MP8 MP9,MP10,MP21,MP17,
. JAunakTuyecKue eJUHUIBL, COIepKAHUE
Bcenennoii MP13
1 JIP 26,JIP 14,JIP 23,JIP 13
Crpoenue u sBomonus ConHna u 3B€371. Knaccudukarms [1P61; TIIP62; TIIPG3; IIP64;
3BE3M. 3BE3ABI W WCTOYHWKH WX DHEPruu. [ amakTuka. 1IP6S; TPy 1; TPy2; TIPy3; I1Py4;
CoBpeMeHHBIE TPECTABICHUS O CTPOCHHH W JBOJIOIUH 1IPy5; ITPy6
Bcesiegnoit Vo 0104, 30 0105, 3001.02
B Tom uncie npakTHYeCKHUX U JIA0OPATOPHBIX 3aHATHI 2 MP8,MP9,MP10,MP21,MP17,
ITpaktraeckoe 3ansTre No 20 «CoHIle W 3B€3bI. 3aHITHE 2 MP13




CO 3BE3/IHOU KapTOoiD»

JIP 26,JIP 14,JIP 23,JIP 13

I1P61; TIIP62; IIPG3; IIPG4;
[1P66; I1P68; IIPyl; IIPy2;
[1Py3; I1Py4; I1PyS; ITPy9;

Y0 01.02, Yo 01.03, Y01.04,
Y01.05, Y 01.09

HpOMe)RyTO'{HaH aTTrecranus

Bcero:
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOW JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy MporpamMMbl y4eOHOHM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUeE
CIELHAJLHOT0 MOMEIIeHU T

Ocnameﬂne CIIeINAJbHOT0 ITOMCIICHUA

kabuHeT EcTecTBEHHOHAyYHBIX
JTUCILUILINH

MynpTUMEIUWHBIE CPEACTBA XPAaHEHUs, NEpeladyd U
npecTaBiIeHNus HHPOPMALIUH.

Y4eOHo-MeToInyecKas JOKYMEHTaIus,
JTUAKTUYECKHUE CPEICTRA.
PabGouee Mecto mpenogaBarens:  NEpPCOHABHBIN

KOMIIBIOTEp, TPHUHTEp, TEIeBU30p, paboume MecTa
oOyJaronuxcs, Jocka ydeOHas, yuacoHas meOeIb

naboparopus Ouzuku

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

BJ'IGKTpOHHLIe IJIaKaThl 110 AUCHHUIIJIMHAM: dusuka

PaGouee wmecTto mpernomaBaTens:  MEPCOHATBHBIN
KOMITBIOTEP, TPUHTEP, TEIEBH30p, paboyre Mecra
oOyJaromuxcs, Tocka yaeOHasi, yacOHas MeOelb

KO®, nemoncrpannonHoe oOOpyIOBaHUE IO TeMe
"[TepemeHHbI TOK", JIEMOHCTPALIMOHHOE
obopynoBanue 1o TeMe "DJIeKTpocTaTtuka', MOAEIH
KPUCTAIJIMYECKOH  PEHIETKH,  JIEMOHCTPAIMOHHOE
obopynoBanue 1mo Teme "IIeKTpomMarneTusM'", MoIeIb
"DnekrpodopHast MamgHa"
I'urpometp BUT-1;
HaGopst MPAKTUKYMa;
Habopst «MexaHuKay;
HaGopst nabopaTtopHbIe o AIIEKTPOJIN3Y;
Habopst nabopaTopHble «OnTukay;
Monenu o ¢busuke;
HaGop mo onektponu3y  (I€MOHCTPAIMOHHBIN);
[Tpubop TUTSE JEMOHCTpAINH 3aBHCHUMOCTH
COITPOTHBIICHUS MeTasia oT TEMIIEPATYPHI,
[Tpubop TUIS U3y4eHUs npaswia  JleHma;
[Ipubop s W3MepeHwsl JIMHBI CBETOBOW BOJIHBI C
Ha0OpOM TH(PPAKIMOHHBIX PEIIETOK;

IICUXOMETPUYECKHUN
pe3UCTOpPOB IS
nabopaTtopHbIe

IToMemenue U1 CaMOCTOSTEILHOU
paboThl 0OyUaroIMXCs

[Tepconanbubie koMnbioTepsl ¢ makeroMm MS Office,
BBIX0ZI0M B THTEpHET U € JOCTYNIOM B JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BATENbHYIO CPENY
YHHUBEPCUTETA

[Tomemnienne  uis  XpaHEHUS |
MPOPUIAKTHYECKOTO  OOCTY>KUBAHHS
y4eOHOro 000pyA0BaHUs

Ikadpl, cremnaxku Uid XpaHEHUs J1abOpPaTOPHOTO
0o00Opy/sOBaHUsl,  WHCTPYMEHTOB M  PacXOJHBIX
MaTEepUasoB.
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4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecledeHHe peaJu3alui NPorpaMMbl

OcCHOBHBIC HCTOYHUKHU:

1. Msikues, I'. SI. @usuka. 10 xinacc. ba3oBblii u yrioyOonéuusiii ypoBHH : yaeOHuk / I'. 5.
Msxkumes, b. b. byxosnes, H. H. Corckuii ; mox pen. H. A. [TapdhentbeBoii. - 6-¢ u3., mepepadboTaHHOE
u nonoiaHeHHoe - Mocksa : M3znatenbctBo "llpocemenue”, 2022. - 432 c¢. - ISBN 978-5-09-099514-6. -
TekcT : HenmocpeACTBEHHBIN

2. Msikues, I'. SI. ®usuka. 11 xmacc. ba3oblil u yrinyonéunsiii ypoBau : yueOnuk / I'. 5.
Mskumes, b. b. BbyxoBues, B. M. Uapyrun ; moa. pen. H. A. IlapdpentseBoii. - 7-¢ wu3m.,
nepe3ansaTueHHoe - Mocksa : U3narensctBo "llpocsemenne”, 2022. - 436 c. - ISBN 978-5-09-099513-9.
- Tekct: HEMOCPEACTBEHHBIM

3. Tapacos, O. M. ®usuka : yuedbnoe nocooue / O. M. TapacoB. — Mocksa : DOPYM : UHOPA-M,
2019. — 432 c. — (Ilpodeccuonansuoe obpazopanue). - ISBN 978-5-91134-777-2. - TekcT: 3ACKTPOHHBIA. -
URL.: https://znanium.com/catalog/product/1012153

4, Pommonos, B. H. ®usuka: yuebHoe mocobue s CpeaHero mpodeccHoHaabHOro obpaszoBaHus /
B. H. PoguonoB. — 2-¢ wm3a., ucnop. W gom. — Mocksa: MW3marensctBo [Opaiir, 2022. — 265c¢. —
(ITpoteccuonanbuoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct: snekrpoHHbIid // OOpa3oBaTenbHas

wiardopma FOpaiir [caiit]. — URL:

5. ITunackuit, A. A. ®usnka : yaeonuk / A.A. [uackuii, I'.}O. I'pakoBckwuii ; mox obmr. pexd. FO.U. Jluka,
H.C. IlypemmeBoit. — 4-¢ u3n., ucrnp. — MockBa : @OPYM : MHOPA-M, 2022. — 560 c. — (Cpemnee
npodeccuoHanbHoe oOpasomanue). - ISBN 978-5-00091-739-8. - Tekct: »snekrponnbiii. - URL:
https://znanium.com/catalog/product/1712397

JlonmostHUTEIbHbIE HCTOYHUKH:

1. 1. demumuenko, B. Y. ®usuka : yuebnuk / B.M. Jemuauenko, U.B. Jlemumauenko. — 6-¢ w3,
mepepad. m gom. — MockBa : UHOPA-M, 2022. — 581 c. + Jlom. marepuansl [DIeKTpOHHBIH pecypc]. —
(Beiciee oOpasomanue: bakamapuat). - ISBN 978-5-16-010079-1. - Tekct : snekrponHbid. - URL:
https://znanium.com/catalog/product/1858485 (narta obpamenus: 23.05.2022). — PesxuM AOCTYIIA: 110 HOIIKMCKE.

2. Kyznuenos, C. U. ®usnka. OCHOBBI ANEKTPOIUHAMHUKHN. DIIEKTPOMATHUTHBIC KOJICOAHWSI W BOJHBI :
yueoHoe mocooue / C. U. KysnenoB. — 4-¢ u3z., ucnp. u gorn. — Mocksa : Byzosckuii yueOouuk : MTHDOPA-M,
2022. - 231 ¢ - ISBN  978-5-9558-0332-6. - Tekcr : oanmektpoHsbei. -  URL:

https://znanium.com/catalog/product/1850635 (nara oopatmenus: 23.05.2022). — Pexxum q0CcTyma: Mo MOJIMHCKE.

IMepuoauyeckue u3xaHus:

1. Hayka u xu3Hb.
IIporpammuoe obecnieuenne u UnTepHer-pecypcebl:
MS Windows
Calculate Linux Desktop
MS Office
7Zip
DIIeKTPOHHBIE IIAKATHI 110 AUcHUILIHHAM: Du3nka
HNHuTepHeT-pecypcenl:
®usuka B OTKphITOM KoJuTemke hitp://www.physics.ru
Komnekuus "EcTecTBeHHO-Hay4HBIE SKCIIEpUMEHTHI: pu3mKa http://experiment.edu.ru
BupryansHblii METOAMYECKHI KaOMHET yunTens GU3uKu u actponomun http://www.gomulina.orc.ru
3amgaun no ¢pusuke ¢ pemenusmuhttp:/fizzzika.narod.ru
KBaHT: Hay4HO-TIONYNISPHBIH (hU3NKO-MaTeMaTuuecKuii xypHanhttp://kvant.mccme.ru
Mup ¢usuku: pusnyeckuit sxkcnepumeHT http://demo.home.nov.ru
OopasoBarenbHblii cepsep "Onruka" http://optics.ifmo.ru
OO6yuarommue TPEXypPOBHEBBIE TECThI o ¢busuke: caiT B.1. Perenpmana
http://www.physics_regelman.com
9. Ypoxku no monekyisipaoit ¢pusuke http://marklv.narod.ru/mkt/
10. ®wusuka B anumanumsx http://physics.nad.ru
11. dwusuka B MHTepHETE: *)KypHAaN naimkect http://fim.samara.ws
12. ®wusuka Bokpyr Hac http://physics03.narod.ru

NG~ WNE
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https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1712397
https://znanium.com/catalog/product/1858485
https://znanium.com/catalog/product/1850635
http://www.physics.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://kvant.mccme.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.physics_regelman.com/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/

13. ®wusuka mis yuuteneit: caidt B.H. Eroposoii http://fisika.home.nov.ru
14. ®wusuka.py: cailT 1 yyamuxcs u npemnogasareneii ¢pusuku http://www.fizika.ru
15. Snepnas ¢pusuka B MuTepuere http://nuclphys.sinp.msu.ru

5.3 YueOHo-MeTOoANYECKOE 00eciedyeHHEe CAMOCTOATEIbHOM PadoThl 00yUYaroIUXCs

CamocrosTenpHas pa60Ta SIBJIIETCA 00s3aTENbLHOM JJIA KaXXKA0T10 06yqa}omeroc;1. CamocrosTenbHas

pa60Ta MOKCT OCYWICCTBIATHECA WHAWBUAYAJIbHO WM TpylnIilaMd B 3aBUCUMOCTH OT IICJIH, 06’beMa,

KOHKPETHOW TEMAaTHKU CAMOCTOATEIbHOU pabOThI, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00y4YaroNInXcs.
KoHTponbs pe3ynbTaToB BHEAyIUTOPHOW CaMOCTOSITENBHOW PAa0OTHI OCYIIECTBIISICTCS B Ipeaesiax

BPEMEHH, OTBEICHHOIO Ha 00s3aTelibHbIEe Y4YeOHbIE 3aHSATUS W BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO
paboTty oOydaromuxcs Mo y4eOHOW TUCIUIUIMHE, MPOXOIUT KaK B TMHCBMEHHOW, TaK W YCTHOW WIIH

CMELIaHHOM (opMme, ¢ mpecTaBIeHUEM U3AEHS UIH IPOAYKTa CAaMOCTOSITEIbHOM 1A TETbHOCTH.
B kauectBe (hopM M METOJIOB KOHTPOJISI BHEAYAUTOPHONW CaMOCTOSATEILHONW PabOTHI HCHOIB3YIOTCS:

NPOBEPKa BBIMOJIHEHHOW Pa0OTHI MperoiaBaTeieM, CEMHHAPCKUE 3aHATHUS, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE paOOTHI, 3aIIUTA PACYETHO- TpaPUIECKOi pabOTHI.

Ne

HanmenoBanwue pa3zeia/TeMbl

Bunasl 3aJIaHUN I CaMOCTOSTEILHON

BHEAYJIUTOPHOI pabOTHI

Tema 1.1 Kunemaruka

Tewma 1.2 3akoHBI MEXaHUKHU
Herorona

Tema 1.3 3akoHbI COXpaHEHUs B
MeXaHHUKe

Tekcer 3a1anus:

CocTtaBuTh rioccapuil o MexaHuke

ean:

PacKphITh  COAEp)KaHUE OCHOBHBIX TEPMUHOB,
Pa3bACHUTL CJIOBA-TCPMHUHBI B KOHTCKCTC I[aHHOﬁ
TEMbl, PAcKpbhITh MX 3HAuU€HHE, 1aTh HUX HAy4HOE
TOJIKOBAHHUE.

PexoMeH1a1uM 110 BBITIOJTHEHHIO 3aJaHUS:

Jns BeneHus rioccapusi JOJDKHA OBITH 3aBe/i€HA
OTJIe/IbHAsl TETPajb WIM MOXHO BECTH CIIOBapb C
KOHIIa 001Iel TeTpaau JUisl KOHCIIEKTOB, BO3MOXKHO
COCTaBJICHUE 3JIEKTPOHHOIO IJIOCCApUsS KAaK OJHOIO
M3 BUJ0OB HHIAUBHUAYAJIbHBIX ITPOCKTOB.

Kpurepun onenkn:

TouHOCTB (GOpMyJIUPOBOK  TEPMHHOB Ipu
NpOBEeIEHUN (PU3MUYECKOTO JAMKTaHTa, TIoccapuit
caaercs B OyMa)XHOM WJIM 3JIEKTPOHHOM BapHaHTE.
CopnepxaTenpHasi 4acTb U O00OBEM TEPMHHOJIOTUU
JIOJIKHBI COOTBETCTBOBATH IIPEbSABICHHBIM
TpeOOBaHUSM.

Tewma 1.2 3akOHBI MEXaHUKHU
Hrrorona

Tema 1.3 3akoHBI cOXpaHEHUS B
MEXaHUKe.

Tema 3.1 DnexkTpuueckoe mose
Tema 3.2 3aKOHBI TOCTOSTHHOTO
TOKa

Tema 3.4 MarautHoe nose
Tema 3.5 DnexrpoMarauTHas
WHJyKIUS

Tema 5.1 IIpupona ceera

Tema 5.2 BonHOBBIE CBOMICTBA
CBETa

Texcr 3apaHus:

TumnoBkle pacueTHO-TpaduUecKre padoThI

Hean:

3alaHUM: yroyOneHue  paHee  HM3YYEHHOTO
MaTepuaina, BbIpa0OTKa YMEHHH M HaBBIKOB I10
MPUMEHEHUIO (POPMYJI, COCTABIICHHIO aJITOPUTMA
TUMOBBIX  3aJaHUN, TPUMEHEHHE TOJYUYEHHBIX
3HaHHWA HAa IIPAKTUKE

PexoMeHngaumu mo BbINOJHEHUIO 32/1aHUS
BBIIIOJIHEHUSI YIPAKHEHUH MO MPEIJIOKEHHOMY
AJTrOpUTMYy CaMOCTOSITCIILHBII ITOHUCK aJiropurma
BBITIOJTHEHUS YIIPAKHEHUN

Kpurepun onenkmu:
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TOYHOCTh  pPacyueToB;  00BEM

3a7jaHui, oopMIIeHUE

BBITTIOJTHEHHBIX

Tema 2.1 OcuoBel MKT

Tema 2.3 ArperaTHble COCTOSIHHS
BeliecTBa M (pa3oBbIe MEPEXOIbI
Tema 4.1 MexaHu4decKHe
KOJIEOAHUA M BOJIHBI

Tema 4.2 DaeKTpoMarHuUTHbBIE
KOJICOAHUS U BOJIHBI

Tema 5.2  BojgHOBBEIE CBOMCTBA
cBeTa

Tema 6.1 KBanToBast orTuka

Tekcr 3axanng:
CocTaBHUTh CPAaBHUTEIIBHYIO TaOIHITY

Mean:

MOBTOPUTh W CHCTEMaTU3UPOBATh HW3YYCHHBIN
Marcpuall, HAayYUTbhCA BBIACIATH TJIaBHOC u
OCHOBHOE€, JIAKOHMYHO, KOMITAKTHO U  CXKaTo

U3JIOKUTh OTOOpaHHBIA MaTepual, HAyYUTHCS
KJIacCU(UIIMPOBATh U3JaraeMblii Marepuasl 1o
YPOBHSIM 3HAYUMOCTH.

PexomeHnaanuy no BHINOJHEHUIO 32 JaHUA:
JanHble  cpencTBa  HArJsTHOCTH  BBIMOJHSIOT
GYHKIMIO KOHCHEKTUpOBaHUs MaTepuana. [lpu
3aMOJHEHUU CPABHUTEILHON TaOJIMUIIBI HEOOXOAMMO

BBIICIUTh  TIJaBHOE B TeMme. JIakOHWYHO,
KOMIIAaKTHO,  CKaTO  HM3JIOKHUTh  OTOOpaHHBIN
matepuan. Jloruka mocTpoeHuss — TabmUIl -
OTPaXEHUE  COJEPKATEIBHBIX  CBI3EH  MEKIY

eMHUIIAMU H3J1araeMoil MHpopMaluu, UX YeTKas
KJIaccu(UKAIUS 10 YPOBHSM 3HAYUMOCTH.

Drarbl pabOThI HAJl CPABHUTEILHOMN TabIuIIeH

1. ITouck napopmanuu

2. Ananu3 uHpopMaIu

3. Ocmbicienue nHpopmanuu

4. Cunre3 uH(GOpMaIum.

Kpurepun onenku:

000CHOBaHUE, IOTHYHOCTh, YETKOCTH,
paIOHAIbHOCTD U3JI0KEHUSI MaTepraa.
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Tema 2.1 OcuoBet MKT.

Tema 2.2 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnexTpuueckoe moie
Tema 3.2 3aKOHBI HOCTOSTHHOT'O
TOKa

Tema 3.3 DnekTpuyeckuii TOK B
pa3IUYHBIX Cpeiax

Tema 5.2 BoaHOBEIE CBOMCTBA
CcBETa

Teker 3a1anun:

ITonroroBKa K CEMHUHAPCKOMY 3aHSATHUIO

Heab:

YrnyOuTh, KOHKPETHU3UPOBaTb W  PACIIUPHUTH
3HAHUSA, OBJIAJIETh UMHU Ha 0OJiee BHICOKOM YpOBHE
penpoaykuuu M - TpaHchopMamuu.  3aKpenuTh
YMEHHMSI M HaBBIKH CaMOCTOSITENIbHOM paboThI.
Pacimpute  oOmmii, mnpodeccHOHaNbHBIA U
KYJIBTYPHBIN KPYTro30p.

PexomeHnaanum no BHINOJHEHUIO 32 JaHUSA:
[TonroroBka K CEMHUHApPCKOMY 3aHSTHUIO SIBIISETCS
OIHUM W3  Hauboiee  CIOXKHBIX  BHUJIOB
CaMOCTOSITCIIBHOU paboTHI, OOJIBITION
IeJICHANPABICHHONW CaMOCTOSITeIbHON pabOThl HaJ
BBICTYIUICHUSMU W/WJIH JTOKJIaJIaMU.

DTanbl TOATOTOBKU:

1) BeisicHUTB TeMy U BOITPOCHI CEMUHApa

2) O3HaKOMUThCS c PEKOMEHI0BaHHOU
JUTEPATYpPOU

3) BolsicHUT, UHAMBHUAyaAIbHOE 3aJaHue (eciu
€CTb)

4) [nanupoBaHue pabOTHI:

5) Urenue nuTepaTyphl: HAUMHACTCS C OCHOBHBIX
HUCTOYHUKOB (Y4eOHUK, JEKIUs) U 3aKaHIUBAETCS
paboToi Haj TOMOJHUTEIBLHON JIUTEpaTypOr

6) Boimucku: npenaroOTCs MO  KaXIOMY MYHKTY
IIaHa.

7) CocraBineHue IJaHa BBICTYIUICHUS, TOTOBSTCS
LUTaThl, TE3UCHI.

[Inan momoraer opraHu3oBaTh CBOIO paboOTy HaJ
TEMOM, JieN1aeT OTBETHI 0oJiee 1IeJIeHAIPaBICHHBIMH,
JIOTUYHBIMH, MOCJIEI0BATEIbHbBIMH,
JT0Ka3aTeIbHbIMU.

Kpurepun onenkn:

chopMynUpOBaTh MOJHBIN U MPABUIHHBIA OTBET HA
BOIIPOCHI CEMUHApA,

JIOTUYHO M CTPYKTYPUPOBAHO M3JIOKUTH MaTepual.
IIpy 3TOM CTYAEHT IOJDKEH IIOKa3aThb 3HAHUE
CIIEMAJILHOM JINTEPATypPhl

MPOJEMOHCTPUPOBATH YMEHUE 0003HAYNTH
pOOJIEeMHBIE  BOIPOCHI B COOTBETCTBYIOIICH
obiactu
HpO&HaIII/ISI/IpOBaTB nx " Hpe)IJ'IO)KI/ITI) BapI/IaHTI)I
peLIeHui,

JaTb MCYCPIBIBAIOIIMWE OTBCTHI HA YTOYHAIONINE U
JOIMOJIHUTCIIbHBIC BOIIPOCHI

Tema 2.2 OCHOBBI TEpMOJUHAMHKH
Tema 3.1 DnexkTpuyeckoe moJie
Tewma 3.4 MarautHoe nosie

Tema 4.2 DaeKTpoMarHUTHbBIE
KOJICOAHUSI U BOJTHBI

Texkcer 3a1aHus:

[ToAroTOBUTH MUHH-TIPOEKT

Heab: pa3BUTHE JTUYHOCTH YYAIIMXCS Ha OCHOBE
YCBOCHUS YHUBEPCAIBHBIX CIIOCOOOB EATEILHOCTH
Pa3BuBath y yUaIIuXCs CHOCOOHOCTH
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Tema 5.2 BoiHOBBIE CBOMCTBa
cBeTa
Tema

6.2 ®dusuka
aTOMHOTO si/ipa

CaMOCTOSITENIbHO ~ CTaBUTh  yueOHbIE
IIPOEKTUpPOBaTh IMYyTM MX peanu3zauuud  (T.e.
ONTUMAJIBHO OpraHU30BbIBATh CBOIO
JeSITENIbHOCTD ), KOHTPOJIMPOBATh U OLIEHUBATh CBOU
JTOCTIKEHUST (OPMUPOBATH yMEHUE YUYUTHCH).

WHTETpAIs UMEIONNXCs 3HAHUN U MPHOOpeTeHue

LIEITH,

HOBBIX

MPOIYKT.

[IpoekTHas
CaMOCTOSITCIbHOM
KadgecTBeHHO
IMOATAITHOE
OTCJIE)KHUBAHUE
[TokazaTenemM yCHEHMIHOCTH MPOEKTa SBISIETCS €ro

PexoMeHnaanuy mo BLINOJHEHHUIO 3aJaHNSA:

eITEIbHOCTD
paboThI

BBIITOJITHCHHBIN

IMJIaHUPOBAHUC

Kpurepun onenku:
AKTyaJIbHOCTb,
TEOPETUYECKOTO
BBICTYIUICHUS,

YpOBEHb

CBOUX
pe3yNbTaToOB

riyOuHa,
MaTepuaa;
CaMOCTOSATEIBHOCTH;
UCIIOJIb30BaHUE MYJIbTUMEIUITHON MTPEe3eHTALUH, ee
Ka4eCTBO; BPEMsI BHICTYIUICHUS

- 4acTh

yUaIIUXCSl.
MPOGKT —  3TO
JIeHCTBHH,

CBOEH  paboTHI.

Hay4YHOCTb
YCTKOCTH

5 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUILIMHBI

KOHTpOJ'IB U OLCHKa PE3YJIbTATOB OCBOCHHA IAUCHUIIJIMHBI OCYIICCTBIIACTCA IIPCIIOAaBaTCIEM B
IMPpOHECCE TCKYILICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

5.1 Tekymuii KOHTPOJIb

KonTponupyem
bie paszenbi KonTtponupyemsie HaumeHoBanue Kpurepun
Ne . | pe3ympTaThl (yMEHUS, OIICHOYHOI'O
(TemMbl) yueOHOIM OIIEHKH
3HAHUSA CpencTBa
JUCITUILIAHBI
1 MP8 MP9,MP10,MP21, Oyenxa Mecmuposanust
MP17, MP13 npoeoouUmcst o UMo20BOMY
JIP 26,JIP 14,JIP 23,J1F NpoYeHmy  pesyibmamusHoCu
13 (MpasLbHbIX 0Meenos)
90+ 100%-5-
Beenenne MPG2:IIP69;  TIPy2; Tecm o (O T OO
80+ 89% -4 - xopouio
[TPy3; I1PyS; 0 - 799 - 3 -
3’{)03104, 30 01.05, 30 YoORIEmBOpUMETHO
' MeHee 70% - 2 -
HEYOORNEMBOPUMETLHO
2 MP8 MP9,MP10,MP21, Oyenxa Mecmuposanst
MP17, MP13 npoeooUmcst O UMO20BOMY
NpOYeHnt JIIMAMUEHOCTIU
Jf3P 26,JIP 14,JIP 23,JIF KoumpomHas (npaeuﬂbzblx];i?;emoe)
Pazneu 1 sarmiie 90+ 100%- 5 - ommuro
MexaHuka [1P62;ITP69; 1Py2; 80+ 89% - 4 - xopowio
[TPy3; I1PyS5; Tecm . 0
Vo 01.04, 30 01.05, 3 0w 7% -3
0 f 02 M 30 U1.UD, 30 VOORIEMBOPUMETTHHO
' MeHee 70% - 2 -
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HEYOORNEMBOPUMETHHO

Tema
OcHOBBI

1.1

KHHEMAaTHKH

MP8,MP9,MP10,MP21,

MP17, MP13

JIP 26,JIP 14,JIP 23,JIH
13

I1P62;I1P069; [TPy2;
[TPy3; I1PyS5;

Yo 01.04, 30 01.05, 30
01.02

Juxkmanmot
Tpaxmuueckoe
3aHAMuUe
(npaxkmudeckoe
3a0aHuUe)

Oyenka «OMIUUHOY: NPABUTLHO

BbINOTIHEHbL ~ 6Ce  3A0aHUSL 6
COOmeemcmauU c
MpeooBaHUsIMU, NpasUIbHO
BbINOTIHEHbL  OONOTHUMEIbHbIE
3a0aHus, CBOEBPEMEHHO
npedocmasien  omuem 0
BbINONHEHUU PADOMbI.

Oyenxa «xopowioy: NpasuwibHO
BbINOTIHEHbL  6Ce  3A0aHUSL 6

OCHOBHOUL uacmu,
OONOTHUMETbHBIE 3a0aHusL
BbINOIHEHbL HE 8 NOTHOM 00beMe,
npeoocmagiie  Onyem 0
BbINOTIHEHUL  PadOmbl, OO 6
cyae HEeCB80e8PEMEHHO20
npedoCcmagiieHus. omyema Wil ¢
HAHUeM HeCYUeCBEHHbIX
OUUOOK 8 BbINOTIHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenxa «y00&NemMEopUMEIbHON.
8bINoNHeENbL He 6ce, Ho bonee 50%
3a0aHULL JIAOOPaAmopHOLL
pabomi, OONOTIHUMEILHBIE
3a0aHUsL He BbINOJIHEHDI,
HECB0EBPEMEHHO  NPe0OCABTIEH
OMHem 0 BbINOTHEHUL PAOOMIbL.
Oyenxa
«HEYOORNEMBOPUMETILHON.
BbLINOTIHEHO MeHee 50%
JIAOOpamopHoU.  pabomvl,  He
BbINOTHEHLL  OONOTIHUMETbHBIEC
300aHUs, OMHYem O GbINOTHEHUU
pabombl He NpedoCagiieH

Tema
3aKOoOHBI
MEXaHUKH
HbroTona

1.2

MPS8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,JIF
13

I1P6 1;

[1P64; TTP6S5; TIPyS5;

Yo 01.04, 30 01.05, 30
01.02

Jluxmarmol
Tpaxmuueckoe
3aHsAmuUe
(npaxmumeckoe
3a0aHue)

OyeHra «ONIUMHOY: NPAGUILHO
BbINOTHEHLL  6Ce  3A0aHUsL 6
COOmeemcmeul c
MpedoBaHUIMU, NPABUTLHO
BbINOTHEHLL  OONOTHUMETbHBIC
3a0aHU, CBOCBPEMEHHO
npe0ocmaeiieH onmyem 0
BbINOTHEHUU PAOONTDL.

Oyenra  «xopouoy:  NpasuibHO
6bINOTHEHbL  6Ce  3A0aHUsl 6
OCHOBHOU yacmu,
OONOTHUMETbHBIE 300aHUsL
BbINOTHEHbL HE 68 NOTHOM 0Obeme,
npedocmagien  omyem 0
BbINONIHEHUL  PadOmbl, OO 6

ayHae Hece0espemMerRHo20
npe()ocmaefzeﬂwz omdyema uiu ¢
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Hamquem HeCYUecmEeHHbIX
OUUOOK 8 6bINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyenxa «y00&NemeopUmeIbHON.
8bInonHenbl He éce, Ho bonee 50%
3a0aHutl JIAOOPAMOPHOLL
padomul, OONONIHUMEILHBIE
3a0aHUs He BbINOTHEHD,
HECBOEBPEMEHHO  NPEOOCARTICH
omyen 0 8bINOTHEHUU PAOOMbL.
Oyenra
«HEVOORTICMBOPUINETIBHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHOlL  pabomvl,  He
BbINOTIHEHbL  OONOTHUMETHbIE
3a0anus, Omuem O 6bINOTHEHUU
pabonvl He NPedoCmaeieH

Tema 1.3
3akoHbI
coXpaHeHHs] B
MeXaHHKe

MP§,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,JIF
13

[1P61; T1IP64; IIPGY;
[1Py1;I1Py2; [1PyS;
[1Py13;

Yo 01.04, 30 01.05, 30
01.02

Jluxmarmor
Tpaxmuueckoe
3aHsAmue
(npaxmumeckoe
3a0aHue)
Jlabopamoproe
3aHsAmue

Oyenka «OMIUHHOY: NPABUTLHO
BbLINONHEHLT  6Ce  3a0aHUA 8

COOMBemcmauU c
MpedoBaHUAM, NPABUTLHO
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0anus, CBOEBPEMEHHO
npedocmagiiet onmyem 0
BbINOTHEHUU PAOOMbL.

Oyenxa «xopouioy: NpasuwibHO
BbINOTIHEHbL  6C€  3A0aHUSL 6

OCHOBHOU uacmu,
OONONHUMETbHBIE 3a0aHUs
BbINOTIHEHDL HE 8 NOTHOM 00beMe,
npedocmagien  omyem 0
BbINONIHEHUU  PadOmbl, OO 6
cyuae HECBOCBPEMEHHO20
Npe0OCmAasTieHUs. Om4ema Wi ¢
Hamuem HECYUeCMBEeHHbIX
OUUOOK 8 BbINOTIHEHUU
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&1emeopUMeIbHOY:
8bINOIHeHbL He 6ce, Ho bonee 50%
3a0aHutl JIAOOPAMOPHOLL
pabomul, OONONIHUMEILHBIE
3a0aHUA He BbINOTHEHYI,
HECB0EBPEMEHHO  NPEOOCMARTIEH
omyent 0 8bINONHEHUU PAOOMbL.
Oyenxa
«HEYOORTICMBOPUINETILHON.
BbINONIHEHO MeHee 50%
JIAOOPAmOpHOLL  pabomvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0anus, Omuem O 6bINOTHEHUU
pabonvl He NPedOCmAaegeH
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MP8,MP9,MP10,MP21,

T MP17, MP13
eMa
JIP 26,JIP 14,JIP 23,JIH
1.4 DaemeHTHI | 13
CTAaTUKHU u HP61; HP66;
T'HAPOCTATUKHU HP67;HPy5;HPy9;
VYo 01.04, 30 01.05, 30
01.02
MP8,MP9,MP10,MP21, | Tecm Ouerxa MecmuposaHUsL
MP17, MP13 Konumponohas nposOOUMCsL N0 UMO20BOMY
Pasnen 2 JIP 26,JIP 14,JIP 23,JIF sansmue HpOYEHIY — Pe3)yIbmamusHOCLL
13 (MpaswbHbIX 0Meenos)
MoJieky isipaa I1P61; TIIP6G2; TIIPG3; 90+ 100% - 5 - ommuuro
q dusmKa. I1P64; TIIP65; IIPO6; 80+ 89% - 4 - xopowo
Tepmounamu [TPy1; [TPy3;11Py4; 0 = 79% - 3 -
Ka [1PyS5; VOORNEMBOPUMETLHO
Vo 01.04, 30 01.05, 30 MeHee 0% - 2 -
01.02 HEYO0RNeMBOPUMETLHO
MP8MPO,MP10,MP21, | Ilpakmuueckoe Oyenka «OMIUHHOY: NPABUTLHO
MP17, MP13 3aHsmue 6bINOTIHEHLL  6C€  300aHUS 8
JIP 26,JIP 14JIP 23,JIF (npaxmuueckoe COOMBemcmeun c
13 3a0aHue) MpedoBaHUAM, NPABUTLHO
[1P61; TIIP62; TIPG3; | Jlabopamoproe BbINOTIHEHbL  OONOTHUMETbHbIE
I1P64; TIIPGS; TIIPG6; | 3ansamue 3a0amHus, CBOEBPEMEHHO
I1Pyl; [1Py3;11Py4; | Quxmarmor npeodocmagiieH omuem 0
I1PyS; BbINOTHEHUU PAOONTDL.
Yo 01.04, 30 01.05, 30 Oyenxa  «xopowioy: NpasuwibHO
01.02 6bINOTHEHbL  6Ce  3A0aHUsl 6
OCHOBHOUL uacmu,
OONOTHUMETbHBIE 3a0aHusL
Tema 2.1 BbINOTIHEHbL HE 6 NOTIHOM 00beMe,
OCHOBLL npedocmagien  omyem 0
MOJIEKYJIIPHO- BbINONHEHUL  PadOMbl, OO 6
. e HEeCB80e8PEMEHHO20
KHHETHYeCKOMH
Npe0oCmagiieHUs Omyema Wik ¢
TEOpHUH Hanu4yuem HecyuecnmeeHHbIX
OUUOOK 8 BbINOTIHEHLULL
JIAOOPAMOPHBIX 3A0AHLIX.

Oyenxa «y00&IemeopUmetbHON.
8bINOTIHEHbL He 6ce, HO bonee 50%

3a0aHULL JIAOOPaAmopHoOLL
pabomi, OONOHUMETIbHbIE
300aHUA He BbINO/IHEHDI,

HECB0EBPEMEHHO  NPe0OCMARTIEH
omuem o 8bINOTHEHULL PAOONbL.
Oyerra
«HEYO0RNEMBOPUMETLHON.

BbINOJIHEHO Meree 50%
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JIAOOpPamopHoUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, Omuen O GbINOTHEHUU
pabombl He PedoCHARTIeH.

Tema 2.2

OcHOBEI
TePMOJAMHAMUK
"

MP8§,MP9,MP10,MP21,

MP17, MP13

JIP 26,JIP 14,JIP 23,JIH
13

I1P61; TIIP62; IIPG3;
[1P64; IIP65; IIPy2;
[1Py3; I1Py4; I1PyS5;

Yo 01.04, 30 01.05, 30
01.02

Juxmarmot

Tecm

Oyenra MecmuposaHUsL
npoeooUmcst O UMo20BOMY
NPOYEHMY  Pe3)IbIMamueHOCIIL
(MpaswivbHbIX Omeemos)

90+ 100%- 5 - omnyro

80+ 89% - 4 - xopowo

0 = 79% - 3 -
VOORIEMBOPUMETTHHO

Meree 0% - 2 -
HEYOORTIeMBOPUMETILHO

Tema 2.3

ArperatHble
COCTOSHUA
BellecTBa u
(pazoBbIe
nepexoasl

MP& MP9,MP10,MP21,

MP17, MP13

JIP 26,JIP 14,JIP 23,JIF
13

I1P61; TIIP62; IIP6G3;
[1P64; IIP65; IIPy2;
[1Py3; I1Py4; IIPyS5;

Yo 01.04, 30 01.05, 3q
01.02

Tpaxmuueckoe
3aHsAmue
(npaxkmuueckoe
3a0anue)
Jlabopamoproe
3aHsAmue
Jukmanmot

OyeHrka «OMIUYHOY: NPAGUILHO
BbINOTIHEHbL ~ 6Ce  30A0aHUsL 6
COOMBemcmauLL c
MpeooBaHusIMU, NPAsUILHO
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHU5, CB0EBPEMEHHO
npedocmagiie  onyem 0
BbINOTHEHUU PAOOMbL.

OyeHka  «xopouoy: NpaguibHO
BbINOTIHEHbL ~ 6Ce  30A0aHUsL 8
OCHOBHOU yacmu,
OONOTHUMENbHBIE 3a0aHus
BbINOTIHEHDL HE 8 NOTHOM 00beMe,
npe0ocmaeiieH onmyem 0
8bINOTIHEHUL  pabombl, OO 8
cydae HECB0EBPEMEHHOR0
NpeooCcmasienust Onyema Wik ¢
Hamsuem HeCYUjecmeeHHbIX
OUIUOOK 8 BbINOTHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyenra  «y00RNemeopUMETEHON.
8bINOIHeHbL He 6ce, Ho bonee 50%
3a0anuti JIAOOPAMOPHOL
pabomvl, OONONHUMETIbHBIE
3a0aHUA He BbINOTIHEHYI,
HECB0EBPEMEHHO  NPEOOCMARTIEH
omyem o 8bINOTHEHUL PADONTbL.
Oyenxa
«HEYOORTICMBOPUIMETILHON.
BbINONIHEHO MeHee 50%
JIAOOPAmOpHOUL.  pabomvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0anus;, omuem O 6bINOTHEHUU
pabonvl He NPeOOCMARTIEH.

Pa3zgen 3

DJIeKTPOAUHAM

MPS8,MP9,MP10,MP21,
MP17, MP13
JIP 26,JIP 14,JIP 23,JIF

13

Konmponvnas
3aHAMuUe
Tecm

Oyenka Mecmuposanus
NpoBOOUMCSL N0 UMO2OBOMY
npoyeHmy  pe3VibmamusHOCHIU
(MpasWIbHLIX OMEemos)
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HKA I1P61; IIP62; IIPG3; 90+ 100%- 5 - ommuro
I[1Po4; TIIP65; IIPG6; 80+ 89% - 4 - xopowio
[TPyl; TIIPy2; IIPy3; 0 = 7% - 3 -
[1Py4; ITPyS5; VOORNIEMBOPUMETLHO
VYo 01.04, 30 01.05, 30 Metiee 70% - 2 -
01.02 HEYOORNEMBOPUMETLHO
10 MP8MP9,MP10,MP21, | llpakmuueckoe Oyenka «OMIUUHOY: NPABUTLHO
MP17, MP13 3aHAmue 6bINOTIHEHbL  6C€  300aHUS 8
JIP 26,JIP 14,JIP 23JIF (npaxmuueckoe COOMBemcmeuU c
13 3a0aHuUe) MpeooBaHUsIMU, NPAsUILHO
I1P61; TIIP62; IIPG3; BbINOTHEHbL  OONONHUMETBHBIEC
[1Po4; IIP65; IIPG6; 300aHU5, CBOEBPEMEHHO
[IPyl; IIPy2; IIPy3; npedocmasien omuem 0
[1Py4; ITPyS5; BbINOTHEHUU PAOONTDL.
Yo 01.04, 30 01.05, 30 Oyenka «xopowioy: NpasuwibHO
01.02 6bINOMHEHbL  6Ce  3A0aHUsl 6
OCHOBHOU uacmu,
OONOTHUMETbHBIE 3a0aHust
BbINONIHEHbL HE 8 NOTIHOM 00beve,
npeoocmagiie  onuem 0
BbINONIHEHUL  PadOMbl, OO 6
Tema 3.1 cymae HEeCB80e8PEMEHHO20
npedocmagiieHus. omyema il ¢
JIEKTPOCTATUK
Hamuem HeCYUeCBeHHbIX
a OUUOOK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenxa «y00&IemMEopUMEIbHON.
8bINONHENDL He 6ce, Ho bonee 50%
3a0aHUL JIAOOpamopHol
pabomi, OONOTIHUMEILHBIE
3a0aHUA He BbINOTHEHD,
HeC80e8peMeHHO  NPedoCmagieH
OMuem 0 BbINOTHEHUL PAOOMIbL.
Ouerxa
«HEYOORNEMBOPUMETILHON.
BbINONIHEHO MeHee 50%
JIAOOpPamopHoOU.  pabomvl,  He
8bINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHUS, OMHYEm O BbINOTHEHUU
pabombl He PedoCagTIeH.
11 MP8,MPI,MP10,MP21, | llpaxmuueckoe Oyenxa «OnMudHO». NPABUTLHO
MP17, MP13 3aHsmue 6bINOTHEHbL  6Ce  3A0aHUs. 6
JIP 26,JIP 14JIP 23,JIF (mpaxmuueckoe coomeemcmeu c
Tema 3.2 13 sadarue) mpebosarusm, NpAGIHHO
3aKoHbI [1P61; [IIP62; TIPG3; | Jlabopamoproe BbINONIHEHbL  OONOTHUMETbHBIE
MOCTOAHHOI'0 [1P64; IIP65; IIPG6; | sarsamue 300aHLS, CB0E6PEMEHHO
TOKa [TPy2; ITPy3; Jluxmarmoi npe0ocmaeiieH omuem 0
Yo 01.04, 30 01.05, 30 BbINOTHEHUU PAOONTDL.

01.02

Oyerrka  «xopouioy». NpasuIibHO
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BbINOTHEHbL  6Ce  3A0aHUs 6
OCHOGHOUL uacmi,
OONONHUMETbHbIE 300aHUA
BbINOIHEHbL HE 8 NOTHOM 0ObeMe,
npe0ocmaeiicH omuyem 0
8bINOTIHEHUU  pabombl, OO 8
cymae HECB0BPEMEHHO20
npedocmagiienus omuema Wik ¢
HQYUeM HECYUeCBEHHbIX
OUIOOK 8 BbINOIHEHUL
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyenxa «y00&NemMEopUMEIbHON.
8bInonHenbl He éce, Ho bonee 50%
3a0aHutl JIAOOPAMOPHOLL
padomul, OONONIHUMEILHBIE
300aHUS He BbINOTIHEHDI,
HECBOCEPEMEHHO  NPEOOCNARTICH
omuem o 8bINOHEHUU PAOONTbL.
Oyera
«HEYOORTICMBOPUIMETILHON.
BbINOTIHEHO MeHee 50%
JIAOOPaMOpHOUL.  pabomvl,  He
BbINOTHEHLL  OONOTHUMETbHBIC
3a0anUs, OmYem O GbINOIHEHUU

pabomvl He NPeOOCMARTIEH.
MP8 MP9,MP10,MP21, | Tecm Oyenra Mecmuposanust
12 MP17, MP13 Jlabopamoproe nposooUmcsi N0 UMO20BOMY
JIP 26,JIP 14,J1P 23,JIF 3arnamue NpoYeHmy  pe3)ibmMamueHOCHIUL
13 (MpasLtbHbIX 0Meenos)
I1P61; 1IIP62; IIPG3; 90+ 100%- 5 - ommuro
[1P64; IIPG5; IIPG6; 80+ 89% - 4 - xopowio
[1Py2; ITPy3; 0 = 79% - 3 -
Yo 01.04, 30 01.05, 30 VOOGNIEMBOPUMETLHO
01.02 menee  70% - 2 —
HEYOORNIeMEOPUMETILHO
Tema 3.3
OyeHra «OMUIUMHOY: NPABUTILHO
BbINOTIHEHbL ~ 6C€  3A0aHUSL 6
DIIEKTPHYECKH
N COOMBEmcmaUUL c
" ToK B mpebosanusMy, NpasIbHO
Pa3JIMYHBIX P ’
BbINOTIHEHbL  OONOTHUMETbHbIE
cpenax
3a0aHU, CBOCBPEMEHHO
npe0ocmaeiieH onmyem 0
BbINOTHEHUU PAOOMbL.

Oyerra  «xopouoy:  NpasuibHO
6bINOTHEHbL  6Ce  3A0aHUsl 6
OCHOBHOU yacmu,
OONOTHUMETbHBIE 300aHust
BbINOTHEHbL HE 8 NOTHOM 0Obeme,
npedocmagien  omyem 0
BbINOTHEHUU  PadOmbl, OO 6

ayHae HeC60e6PEMEHHO20
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npe()ocmaefzeﬂwz omdyema uiu ¢

HamMuem HEeCYUeCBEHHbIX
OUUOOK 6 BbINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.

Oyenra «y00RNemeopUMeIbHON.
8bINOTIHEHbL He 6ce, HO bonee 50%

3a0aHULL JIADOPAMOPHOLL
pabomt, OONOTHUMETIbHbIE
300aHUA He BbINO/IHEHDI,

HeCB0eBPEMEHHO  NPe0OCMARTIEH
OMHem 0 BbINOTHEHUU PAOONTbL.
Oyerka
«HEYOORTICMBOPUIMETILHON.
BbINOTHEHO MeHee 50%
JIAOOpPamopHolL. - pabomvl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHUs, Omuen O GbINOTHEHUU
pabomvl He NPe0OCMARTIEH.

13

Tema
MarauTtHoe
moJie

3.4

MP8,MP9,MP10,MP21,

MP17, MP13

JIP 26,JIP 14,JIP 23,JIF
13

I1P61; TIIP62; IIP6G3;

[IPyl; IIPy2; IIPy3;

[1PysS;

Yo 01.04, 30 01.05, 30
01.02

Tpaxmuueckoe
3aHsAmue
(npaxmumeckoe
3a0aHue)

Oyenka «OMIUYHOY: NPABUTLHO
BbINOTHEHbL  6C€  3A0aHUA 8

COOMBemcmauLL c
MpeooBaHusIMU, NPAsUILHO
BbINOTIHEHbL  OONOTHUMETHbIE
3a0aHU5, CB0EBPEMEHHO
npeoocmagiie  onuem 0
BbINONHEHUU PADOMbI.

Oyerra  «xopouioy: NpasuibHo
BbINOTHEHLL  6Ce  3A0aHUsl 6
OCHOBHOU yacmu,
OONONHUMETbHBIE 300aHUS,
BbINOTHEHBL HE 8 NOTHOM 0Obeme,
npe0ocmaeiieH onmyem 0
8bINONIHEHUL.  padombl, OO 8
cymae HECB0EBPEMEHHO2O
Npe0oCmAagTeHUst OM4ema Wil ¢
Hamyuem HECYUeCMBEeHHbIX
OuUoOoK 8 BbINOTHEHLUU
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenra  «y00&nemsopUMETbHON.
8bINOTHEHbL He 6ce, HO bonee 50%
3a0aHULL JIAOOPAMOpPHOLL
pabomi, OONOTHUMETIbHbIE
300aHUA He BbINO/IHEHDI,
HECBOCBPEMEHHO  NPEOOCARTIEH
omuem o 8bINOHEHULU PAOONTbL.
Oyerka
«HEYOORNEMBOPUMETLHON.
BbLINOTIHEHO Menee 50%
JIAOOpPamopHoU.  pabomvl,  He
BbINOTHEHLL  OONOTHUMETbHBIC
300aHUs, OMYenm O GbINOIHEHUU
pabombvl He PedoCHaRTIeH.
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14 MP8,MPI,MP10,MP21, | llpaxmuueckoe Oyenrka «OnudHO». NpPABUTLHO
MP17, MP13 3aHsmue 6bINOTHEHbL  6Ce  3A0aHUs. 6
JIP 26,JIP 14JIP 23,JIF (mpaxmuueckoe COOMBEMCmeUU c
13 3a0aHue) MpedoBaHUIMU, NpAGUILHO
I1P61; TIIP62; IIPG3; BbINOTIHEHLL  OONOTHUMETbHbIE
[IPyl; IIPy2; IIPy3; 3a0aHUs, C60e6pEMEHHO
[TPyS5; npe0oCmaeiicH omyem 0
Yo 01.04, 30 01.05, 30 BbINOTHEHUU PAOONTDL.
01.02 Oyenka «xopowioy: NpasuibHO
BbINOTHEHbL  6Ce  3A0aHUl 8
OCHOBHOU yacmu,
OONOTHUMETbHbIE 3a0aHUsL
BbINOHEHbL HE 8 NOTHOM 00beMe,
npedocmagien  omuem 0
Tema 3.5 BbINONHEHUU  Pabombl, OO 6
anuae HeCB0eBPEMEHHO0
DJIeKTPOMArHu Npe0oCmagiieHUs Omyema Wik ¢
THas HaHUem HeCYUeCmBeHHbIX
HHIYKIUS OUUOOK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyenxa «y00&NemeopUMeIbHON.
8bINONHENDL He 6ce, Ho bonee 50%
3a0aHUL JIAOOPamopHo
pabomi, OONOTIHUMEILHBIE
3a0aHusL He BbINOJIHEHDI,
HECB0EBPEMEHHO  NPE0OCMABTIEH
OMuem 0 BbINOTHEHUL PAOOMIbL.
Oyenxa
«HEYOORNEMBOPUMETILHON.
BbLINOTIHEHO MeHee 50%
JIAOOpPamopHoU.  pabomvl,  He
BbINOTHEHLL  OONOTHUMETbHBIC
300aHUs;, OMH4em O GbINOTHEHUU
pabombl He PedoCAagTIeH.
15 MP8 MP9,MP10,MP21, | Tecm Ouerxa MecmuposaHus
MP17, MP13 Konmponvras npoeooUmcst o UMO20BOMY
JIP 26,JIP 14,J1P 23,JIF 3anamue NpoYeHmy  pe3)JibmamueHOCHIUL
Pasen 4 13 (MpasLwbHbIX 0Meenos)
KoneGamus 1 I1P61; 1IIP62; IIPG3; 90+ 100%- 5 - ommuro
BOHEL I1P69;11Py1; [1Py2; 80+ 89% - 4 - xopouio
[TPy3; I1Py5; I1Py12; 0 + 79% - 3 -
Yo 01.04, 30 01.05, 30 VOORTEMBOPUMETTHHO
01.02 MeHee 70% - 2 -
HEYOORIeMBOPUMETILHO
16 MP&MPI,MP10,MP21, | Ilpakmuueckoe Oyenka «OMIUUHOY: NPABUTLHO
Tema 4.1 MP17, MP13 3ansmue 6bINONHEHbL  6Ce  3a0aHUs 8
JIP 26,JIP 14JIP 23,JIH (npakmuveckoe COOmMBemcmeun c
MexaHuueckie 13 3a0aHue) MpeooBaHUsIMU, NpAasUILHO
[1P61; TIP62; TIPG3; | Jlabopamoproe BbINONIHEHLL  OONOTHUMEbHbIE
KoJIe0aHUusT M
BOJIHLL [TP69;I1Py1; [1Py2; | sanamue 3a0aHUs, CB0EEPEMEHHO
[1Py3; I1Py5; I1Py12; npedocmasien omuem 0
Yo 01.04, 30 01.05, 30 BbINONHEHUU PADOMbI.
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01.02

Oyerra  «xopouoy: NpasuibHO
6bINOTHEHbL  6Ce  3A0aHUs. 6
OCHOBHOU yacmu,
OONOTHUMETLHBIE 300aHUst
BbINOTHEHbL HE 8 NOTHOM 00beme,
npedocmagiien onmyem 0
BbINONHEHUL  Padombl, OO 6
cymae HeC80e8PeMEHHO20
NpedoCmasiieHusi omuema wid ¢
Hamsuem HECYUeCBEHHbIX
OUOOK 6 BbINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.

Oyerra  «y00&nemsopUMETIbHON.
BbINOHEHbL He 6ce, HO bonee 50%

3a0aHULL JIAOOPAMOPHOLL
pabomvl, OONONHUMETIbHBIE
3a0aHUs He BbINOTHEHDI,

HECB0EBPEMEHHO  NPEOOCABTIEH
omuem 0 86INOTHEHUL PAOOMbL.
Ouerxa
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIabOpamopHoU.  pabomvl,  He
8bINONIHEHbL  OONOTHUMETIbHbIE
3a0aHUs, omuem O GbINOTHEHUU
pabombvl He PedoCagTIeH.

17

Tema 4.2
JIEeKTPOMarHu
THBIE
KOJIE0AHHA |
BOJIHBI

MP8,MP9,MP10,MP21,

MP17, MP13

JIP 26,JIP 14,JIP 23,JIH
13

I1P61; IIP62; IIPG3;

IMPyl; TIIPy2; TIIPy3;

[1PysS;

Vo 01.04, 30 01.05, 30
01.02

Tpaxmuueckoe
3amamue
(npaxmumeckoe
3a0aHue)
Jlabopamoproe
3anamue

OyerKa «OMIUYHOY: NPAGUILHO
BbINOTIHEHbL ~ 6Ce  3A0aHUSL 6

COOmMEemcmeauLL c
MpeooBaHusIMU, NpAsUILHO
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs, CBOEBPEMEHHO
npedocmagiie  onuen 0
BbINONHEHUU PADOMbI.

Oyerra «xopouioy: NpasuibHO
BbINONHEHbL  6Ce  3A0aHUsL 6
OCHOBHOLL yacmu,
OONONHUMETbHbIE 300aHUA
BbINOTHEHbL HE 68 NOTHOM 0Obeme,
npedocmagien  omyem 0
BbINOTIHEHUU  PadOmbl, OO 6
e HeCc80e8PeMeHHO20
NPedoCmagiieHus: omuema Wik ¢
HAIUHUEM HEeCYUeCBEHHbIX
OuUOoK 8 BbINOTHEHLL
JIAOOPAMOPHBIX 3A0AHLIX.

Oyerra  «y00&nemsopUMETbHON.
8bINOHEHbl He 6ce, HO bonee 50%
3a0aHULL JIAOOPAMOpPHOLL
pabomi, O0ONOHUMETIbHbIE
300aHUsL He BbINOTIHEHDI,
HeC80e6PeMEHHO  NPe00CMaRIeH

43




omuem o 6blINOJIHEHUU pa60mb1.

Oyenra

«HEYO0RNEMBOPUMETLHON.
8bINOTHEHO MeHee 50%
JIAOOpamopHolL.  pabomvl,  He
8bINOTIHEHbL  OONOTHUMETIbHbIE
300aHUs, Omyem O 6bINOJIHEHUU
pabombl He PedoCHaRTIeH.
18 MP8 MP9,MP10,MP21, | Tecm Oyenxa Mecmuposanust
MP17, MP13 Konmponohas npo6oOUMcsl N0 UMO20BOMY
JIP 26,JIP 14,JIP 23,JIF 3anamue npoyenny  pe3)iibMamueHOCHIU
13 (MpaswbHbIX 0Meenos)
Pa3nen 5 I1P61; IIP62; IIPG3; 90+ 100% -5 - ommuurio
OnTuka [1P64; IIPyl; TIIPy2; 80+ 89% - 4 - xopowo
[1Py4 0 9+ 7% - 3 -
VYo 01.04, 30 01.05, 30 VOORNEMBOPUMETLHO
01.02 MeHee 0% - 2 -
HEYOORNEMBOPUMETbHO
19 MP8 MP9,MP10,MP21, | Tecm Ouyenxa MeCcmuposanust
MP17, MP13 NPOBOOUMCSL N0 UMO20BOMY
JIP 26,JIP 14,JIP 23,JIF NpoyeHmy  pe3)JibmamueHOCHIL
Tema 5.1 13 (MpaswwbHbIX 0Meenos)
I1P61; IIP62; IIPG3; 90+ 100% - 5 - ommuuro
IIpupona [1P64; TIIPyl; TIIPy2; 80+ 89% - 4 - xopowo
cBeTa [1Py4 0 = 79% - 3 -
VYo 01.04, 30 01.05, 30 VOORNEMBOPUMETLHO
01.02 MeHee 0% - 2 -
HEYO0RNEMBOPUMETLHO
MP8 MP9,MP10,MP21, | Tecm Oyenra Mecmuposanust
MP17, MP13 nposooUmcsi N0 UMO20BOMY
JIP 26,JIP 14,J1P 23,JIF NpoyeHmy  pe3)ibmamueHOCHIU
13 (MpasubHbIX 0Meenos)
Tema 52 | mp61; TIP62; IIPG3; 90~ 100%- 5 - ommeso
Boanosbre IIP64; IIPyl; IIPy2; 80+ 89% - 4~ xopouio
CBOMCTBA CBeTa HPy4 70 - 799 _ 3 _
Yo 01.04, 30 01.05, 30 VOOGNIEMBOPUMETLHO
01.02 MeHee 0% - 2 -
HEYOORTIeMBOPUMETTLHO
20 MP8, MP9,MP10,MP21, | Tecm Oyenra mMecmuposanist
MP17, MP13 Konmponvras npoBOOUMCSL N0 UMO2OBOMY
JIP 26,JIP 14,J1P 23,JIF 3amnsamue npoyeHmy  pe3yibmamueHOCIU
Paznen 6 13 (npasuwbHbIX 0MEemos)
I1P61; IIP62; IIPG3; 90+ 100% - 5 - ommuuro
JJIeMeHTbI [1P64; IIP65; IIPyl; 80-+89% - 4 - xopouio
KBaHTOBOI [1Py2; TIIPy3; IIPy4; 70 -+ 1% - 3 -
usukn [1PyS; YOORNEMBOPUMETLHO
Yo 01.04, 30 01.05, 30 menwee 0% - 2 -
01.02 HEYOORNeMBOPUMETILHO
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21

Tema 6.1

KBantoBas
OITHKA

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26JIP 14,JIP 23,JIF
13
I1P61;
I1P64;
[1Py2;
I1PyS;
Yo 01.04, 3o
3001.02

I1PG62;
11P65;
[1Py3;

[1P63;
[TPyl1;
[1Py4;

01.05,

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0anue)

OyeHra «OMIUMHOY: NPABUTLHO
BbINOTIHEHbL ~ 6Ce  3A0aHUs 6
COOMBemcmauLL c
MpedoBaHUIMU, NPABUWTLHO
BbINONHEHbL  OONOTHUMETbHBIE
3a0aHU5, CB0E6PEMEHHO
npe0oCmaeiicH omyem 0
BbINOTHEHUU PAOONTDL.

OyeHra «xopouioy: NpasuibHO
BbINOTIHEHbL ~ 6Ce  3A0aHUs 6
OCHOBHOU yacmu,
OONOTHUMEIbHBIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmagien  omuem 0
BbINONHEHUU  Pabombl, OO 6
cydae HeC80eBDEMEHHO20
Npe0oCmAaaTieHUst Om4ema Wil ¢
Hamsuem HeCyujecmeeHHbIX
OUILOOK 8 BbINOTHEHUL
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyenxa «y00&NemeopUMeIbHON.
8bINONHENDL He 6ce, Ho bonee 50%
3a0aHUL JIAOOPamopHo
pabomi, OONOTIHUMEILHBIE
3a0aHUA He BbINOTIHEHD,
HECBOCBPEMEHHO  NPEOOCARTIEH
omyen 0 8bINOTHEHUU PAOOMbL.
Oyenxa
«HEYOORTIEMBOPUINETIBHON.
BbINOTHEHO MeHee 50%
JIAOOpPamopHoU.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0anUs, OmYem O 6bINOTHEHUU
pabombl He PedoCAagTIeH.

Tema 6.2
dusuka
aToMa u
aTOMHOI0
siapa

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,JIF
13
I1P61;
[1P64;
[1Py2;
I1PyS;
Yo 01.04, 3o
3001.02

T1P62;
I1P65;
TIPy3;

I1P63;
[1Pyl;
[1Py4;

01.05,

Tpaxkmuueckoe
3aHAMUe
(npaxkmuueckoe
3a0aHue)

OyeHra «ONUIUMHOY: TPABUTILHO
GbINOTIHEHbL ~ 6Ce  3A0aHUSL 6
COOMBEemcmaUU c
MpedoBaHUAM, NPABUTLHO
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHU, CBOEBPEMEHHO
npe0ocmaeiieH onyem 0
BbINOTHEHUU PAOOMbL.

OyeHra  «xopowioy: NpasUIbHO
BbINOTIHEHbL  6Ce  3A0aHUs 6
OCHOBHOU yacmu,
OONOTHUMETbHBIE 3a0aHUs
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmagien  omyem 0
BbINOTIHEHUL  PadOmbl, OO 6
cydae HeCce0e6PeMEeHHO20
Npe0oCmAaaTieHust Om4ema Wil ¢
HATU4uem HeCyujecmseeHHbIX
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OUoOoK 6 BbINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.

Oyerra  «y00&nemsopUMETbHON.
BbINOHEHbL He 6ce, HO bonee 50%

3a0aHULL JIAOOPAMOPHOLL
pabomt, OONONHUMENbHbIE
3a0aHus He BbINONIHEHDI,

Hec60e6peEMERHO npedocmae/zeH
omuem o 6blINOJIHEHUU pa60mbz.

Oyenra

«HEYOORTICMBOPUIMETILHON.
BbINOTHEHO MeHee 50%
JIAOOpPamopHoUL. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, Omuen O GbINOTHEHUU
pabonvl He NPeOOCMARTIEH.
MP&,MP9,MP10,MP21, Ouerxa mecmuposanist
MP17, MP13 NPOBOOUMCSL N0 UMO20BOMY
JIP 26,JIP 14,JIP 23,JIF NpoyeHmy  pe3)JibmamueHOCHIL
13 Tecm (MpaswivbHbIX OMeemos)
Paznen 7 I1P61; TIIP62; IIP63; 90+ 100% - 5 - ommuuro
IBoJouMst [1P64; TIP65; IIPyl; 80+ 89% - 4 - xopowo
Bcesennoii [IPy2; TIPy3; IIPy4; 70+~ 79% - 3 -
[1Py5; [TIPy6 VO0RNEMBOPUMETILHO
Yo 01.04, 30 01.05, 30 menee 0% - 2 -
01.02 HEYOORNEMBOPUMETLHO
MP8 MP9,MP10,MP21, Oyenxa Mecmuposanst
MP17, MP13 NpOBOOUMCSL MO UMO2OBOMY
JIP 26,JIP 14,J1P 23,JIF NpoYeHmy  pe3)JibmamueHOCHIUL
Tema 7.1 13 Tecm (MpasLtbHbIX 0Meenos)
Crpoenue I1P61; 1IIP62; IIPG3; 90+ 100%-5 - ommuro
CoHeanoi [1P64; IIP65; IIPyl; 80+ 89% - 4 - xopowio
[MPy2; TIIPy3; IIPy4; 0 = 79% - 3 -
CHETEMBI [TPy5; [TPy6 VOORIEMBOPUNETTLHO
Yo 01.04, 30 01.05, 30 menee 0% - 2 -
01.02 HEeYOORIeMBOPUMETILHO
MP&,MP9,MP10,MP21, Ouerka MecmuposaHUsL
MP17, MP13 npoeooUmcst o UMO20BOMY
JIP 26,JIP 14,JIP 23,JIF npoyenmy - pe3)iMamueHOCHIU
13 Tecm (MpasLbHbIX 0Meenos)
[1P61; [IP62; TIPG3; | Ilpaxmuueckoe 90+ 100%- 5 - ommuuro
Tema 7.2 [1P64; I1PGS; IIPyl; | sanamue 80+ 89% - 4 - xopowio
[MPy2; TIPy3; [IIPy4; | (npaxmuueckoe 0 = 79% - 3 -
JBOJIIOLNS
BeesteHmoii [TPy5; [TPy6 3a0aHue) VOOGNIEMBOPUMETLHO
Yo 01.04, 30 01.05, 3c menee  70% - 2 —
01.02 HEYOORTIeMBOPUMETLHO

Oyenrka «OmMudHO». NpPABUTLHO

BbINOTHEHbL ~ 6Ce  3A0aMHUs 6
coomeemcmesui c
MpedoBanUsIMY, NpAGUWILHO
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BblNOJIHEHbL OONONHUMENbHbIE

3a0aHUs, CBOCBPEMEHHO
npedocmagien  omHem 0
BbINOTHEHUU PAOONTDL.

Oyenra «xopouioy: NpasuibHO
BbINOTIHEHbL  6CE  300aHUSL 8
OCHOBHOU yacmu,
OONONHUMETLHBIE 300aHUS,
BbINOTIHEHBL He 8 NOTHOM 00beMe,
npedocmagiien omyem 0
BbINONHEHUL  Pabombl, OO 6
anuae HeCcB0eBPEMEHHO0
Npe0oCmagiieHUs Omyema Wik ¢
Hanmuem HeCYUWeCmeeHHbIX
OUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyerra «y00&1emeopuUmeIbHOY:
BbINOTHEHbL He 6ce, Ho bonee 50%
3a0aHUL JIAOOPamopHoLL
padomul, OONONIHUMEILHBIE
300aHUs He BbINOTIHEHDI,
HECB0EBPEMEHHO  NPE0OCMABTIEH
OMHem 0 GbINOTHEHUU PAOOMIbL.

Oyenra
«HEYOORNEMBOPUMETILHON.
BbINOTHEHO MeHee 50%

JIabOpamopHoUl. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0anUs, OmYem O 6bINOTHEHUU
pabombvl He PedoCagTIeH.

5.2 Ilpome:kyTouHAs aTTeCcTAIUS

[TpoMexyTouHas aTTecTausi 00yJaroIIUXCsl OCYIIECTBISIETCS 10 3aBEPIICHUU U3YYeHUS y4eOHOTO
npenMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeametry «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U
JK3aMeH

OneHo4HbIe CpeacTea

PesyabTaTsl 00yyeHus -
AJIsl IPOMEKYTOUHOM aTTecTANMHU

AnddepenuupoBannblii 3auer

Yo 01.02,Yo 01.03, Y01.04,¥01.05, V¥ Kounrpoasnas padora

01.09 1. 3anummre IIOKA3aHWsI MaHOMETPA, OIPEAEIAIOIEr0
MP8,MP9,MP10,MP21 MP17, MP13 JABJICHUE SKUIKOCTH WM Ta3a B 3aMKHYTOM oOObeMe.
JIP 26,JIP 14,JIP 23,JIP 13 3anuImuTe OTBET YWCIOM, OTACIAS JECATUYHYIO APOOh
[IP62; T1PG3; I1P64; IIPG7;IIPGY; IIPy2; 3aIITOH. Mlla

TIPy3; TIPy5; [IPy7;T1Py8;ITPY;ITPy11
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BcTaBbTe mponyieHHoe CII0BO:

— 9TO COCTOSIHUE BEILIECTBA, IMPH KOTOPO
coxpansiercs ero ¢opma u 00beM, aTOMBI COBEPIIAL]
KOJICOaHUsI OKOJIO TMOJIOKCHUN PaBHOBECHS, YITAKOBK
YaCTHIl YHOPSIOYCHHAsI U 00pa3yeT KPHCTAJUIMYECKY}
PCIIETKY.

Basiok mpokaTHOTrO CTaHa JBHXKETCS MO 3aKPYIIICHUIO
pamuycom 0,5 M co ckopoctbio 20 M/C. OnpenenuTsb

2
€T0 HCHTPOCTPEMUTECIIBHOC YCKOPCHHUC. m/c”.

Onpenenuts B HploTOHaX Bec CTaabHOM 3aroTOBKU
Maccoit 4,5 ToHHBI. Y CKOpeHHUe CBOOOJHOTO IMaJICeHUS
npuHATh 3a 10 m/c?, H.

Kakoro nnamerpa HyXHO B3SIThb CTaJIbHOM CTEPKEHb,
yroObl mnpu Harpy3ke 25 kH pacrarusatomiee
HanpsDKeHHe paBHsuIoch 6-107 T1a?

Ha  pucynke  mpuBenéH  SKCIIEPUMEHTAIBHO
MOJIyYE€HHBIM rpauK 3aBUCUMOCTU TEMIIEpaTypbl OT
BPEMEHHM IpU HarpeBaHWU HEKOTOPOro BEIECTBa.
[lepBoHayaslbHO BELIECTBO HAXOIWJIOCH B JKHUJIKOM

COCTOSTHUH. Omnpenenure TEMIIepaTypy
KpUCTAJIJIN3aLUH. e
t,°CA D
100
80 33 1 15
60 )
40 2% >
0 2 -+ 6 8 [';""
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IK3aMeH

Yo 01.02,Yo 01.03, V01.04,¥01.05, V¥
01.09

MP8MP9,MP10,MP21,MP17, MP13
JIP 26,JIP 14,JIP 23,JIP 13

[1P61;I1P62;I1P63;11P64;ITPGS;ITPG7;11P6
8;I1P09;[1Py1;I1Py2;I1Py3;I1Py4;I1Py5;
[TPy6;I1Py7;11Py8;ITPy9;I1Py10;I1Py11

Tect

1. TIpu manbix nedopmanusx rpaduKoM 3aBHCUMOCTH CHIIBI
yIOpYyrocTd  OT  aOCOJIOTHOTO  YAJIMHEHUs  Tela
SBIISICTCS

2. YcranoBute coorBercTBHEe. OTBET 3alUIINTE B BHUAC

[{udpa - byksa.
3akoH dopmynupd

1. DnexTpoaBUTaTEIND A) DiekTpuueckas MalldHa, B
KOTOpOU MEXaHW4YEeCKas
SHEprusi  MpeBpamiaercs B
NEKTPUUYECKYIO C TIOMOIIbIO
SIBIIGHUSL ~ DJIEKTPOMArHUTHOMN
WHIYKIAHA

2. Tpancdopmarop B) VerpoiictBo, cosepmiaroiee
ANEKTPUYECKOUN SHEPTUH.

3. UHayKIIMOHHBIH B) VcrpoiictBo ans mpeobpas

reHepaTop IEPEMEHHOTr0 TOKa

3.BeiOepute mnpaBuibHble yTBepkIeHHs. OTBeT naiiTe
OykBamu 6€3 MpOOENIOB U TONOJHUTEIBHBIX CUMBOJIOB.

A) MoutHocTs 351eKTpoiBUraTeNs u3Mepsiercs B Barrax.

b) U3meputh pusnyeckyro BEIUYUHY — 3TO 3HAYUT HAUTU
IOTPEIIHOCTh U3MEPEHUS.

B) CwMa3ounble Marepuanbl CHWKAIOT TpPEHUE B
MEXaHU3MaXx.

I') Yacrora konebGaHuWii- 3TO OTHOILIEHHE BPEMEHU
KoJie0aHUM K KOJIMYECTBY KosieOaHUi.

4. OmpenenuTe MOIIHOCTh JJIEKTpoJBUTaTeNns B Barrax,
paboraromiero mpu cuie Toka 36 A u Hanpspkenun 220 B.
OtBer paiite ynciaoM 0e3 eAMHULl U3MEPEHHUSL.

5. Ilpouecc,  mpoTeKarOlMid B Ta3e IpPU IOCTOAHHOMU
TEeMIIEpaType Ha3bIBACTCS:

A) nzo6apHbIit

b) uzoxopnsiit

B) aquaGaTHbIii

I') uzorepmuueckuit

IIpakTHyeckoe 3a1aHue
1.0npenenuth 4acOBYIO MOIIHOCTh MpokaTHOro craHa-500,
ecimu Bec 3arotoBku 1000 Kr, a CKOpPOCTh MpPOKATKU S5 Mm/cC.
OnpenenuTs Takke COBepIIaeMyro padoTy.
2. DnexTpornoe3s Ha  METaUIyprHYecKOM  3aBOJIE,
JIBUTasICh NOJ YKJIOH, npomien 3a 20 ¢ nyTs 340 M U pa3Bui
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ckopocth 19 m/c. C KakuM YCKOpPEHHEM JIBHUTAJICS MOE31 U
KaKoii OblJIa CKOPOCTh B HaYaJe YKIOHA?

3. [IpoBonoky mmuHowt 1,5 ™M mom  JelcTBUEM
pacTsruBarolledl Cuiabl pacTIHYIM A0 JUIMHBL 1,6 M.
Onpenenure aOCOMIOTHOE U OTHOCHUTEIBHOE YAJUHEHHUE

MIPOBOJIOKH.

4, B mmnuHape moa MOPIIHEM HAxXOAWTCS TBEPIOE
BemecTBo. [lunuuap momecTwin B packajieHHyo meuyb. Ha
PUCYHKE

T,°C

v

T C

MokazaH TpaduK M3MEHEHHsI Temmeparypbl T BeliecTBa IO
Mepe MOTJIONEHUS UM KonndecTBa TernoTel Q.Kakue ygactku
rpadvka  COOTBETCTBYIOT  HArpeBaHUIO  BeEIIECTBA B
ra3000pa3HOM COCTOSHUH U KUIICHUIO KUIKOCTH.

5. MenHbldi W aTOMUHMEBBIM TPOBOJIHUKH HMEIOT
OJMHAKOBBIE MAacChl M CONpPOTHUBJIEHUS. Kakoil NpoBOIHHK
JUTMHHEE ¥ BO CKOJIBKO pa3?

Kpurepun onenkn 1udpgepeHInpoOBAHHOIO 3a4eTa H IK3aMeHa

- «OTIUYHO» - TEOPETUUYECKOE COJEp)KaHHWE Kypca OCBOCHO IOJHOCTHIO, 0€3 mpoOesos,
yYMEHUs1 COPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE TIPOTPAMMOM yUeOHbIE 3a/laHus BHITIOJIHEHBI, KAYECTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJIHOCTHbIO, 0€3 IpoOesnos,
HEKOTOpble YMEHMsS CQOPMHPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMol ydeOHbIE
3aJJaHHS BHITIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJAHUI BBIITOJIHEHBI C OITHOKAMH.

- «Y IOBJIETBOPUTENIBHO» - TEOPETUYECKOEe COJIep’KaHHEe Kypca OCBOEHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpamMMoil 00ydeHus
y4eOHBIX 33JJaHU BBITOJITHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OITHOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIepKaHNE Kypca HE OCBOEHO, HEOOXOAUMBbIe
yMeHHs He ¢(hOpMUPOBaHbI, BHIIOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT IpyOble OMINOKH.

50



[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOABbI OB YYEHUA

[Ipu mnpoBeneHHH TEOPETHYECKUX U MPAKTUYECKHUX/TAa0OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIENYIOLIME NIEJAarOrHYeCKUE TEXHOJIOT UM

Ne Hasganue Ienp ucnonb30BaHus IInanupyemslit Onucanue nopsaka
n/m o0pa3oBaTeIbHOMN o0Opa3oBaTeIbHOMI pe3ynbTaT WCTIONB30BaHUs (AITOPUTM
TEXHOJIOTHH (¢ TEXHOJIOTHH HCIIOJIb30BaHU IIPUMEHEHUST) TEXHOIOTUH B
yKa3aHUEM aBTopa) / o0Opa3oBaTeabHOH MIPaKTHIECKOM
aKTHUBHBIE U TEXHOJIOTHH npogeccunoHanbHON
MHTEPAKTHBHBIC JIeATEIBHOCTH
METOJIbI 00yUCHUS
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB ITpuém «MHCEPT»
KPHUTUYCCKOT'O HBIX HaBbIKOB Y4allll | JUYHOCTHOI'O pocra HpI/IeM OCYIICCTBIIACTCA B
MBIIUICHHS XCsl, HEOOXOUMBIX H o6yuatorerocs, HECKOJIBKO 3TaIloB.
€ TOJBbKO B yile6e, HO pasBHTHA ero I oram: [Ipennaraercs
U B OOBIYHOM JKM3HU cuctema MapKHPOBKHU
(ymenne npuammars | THAMBHAYAIBHOCTIL | poycrg 9TOOBI
B3BEILICHHBIC HTOBBIIICHHC HO/IPa3IEIIUTh
pewienus, 3assaTueTh | dbdekTuBHOCTH 3aKIIOYEHHYIO B HEM
c uHdopmanuel, | BocnpusaTus MH(POPMALMIO  CJICAYIOIUM
AQHAJIN3UPOBATH HHGOPMAIHHL; oOpazom: }
Pa3IMYHBIC CTOPOHBI | oo oo v «TaJIOUYKOM»
SABJICHUN [p.), T. €. MoMeyaeTcss TOo, 4YTO YyXKe
WHTEepeca, Kak K
pa3BuUTHE W3BECTHO yYallMcs;
CHoCoGHOCTH K | 13y1acMOMy - 3HAKOM  «MHHYC»
caM000pa30BaHUIO. Matrepuaiy, Tak H K| jomeyaeTcs TO, 9T0
caMoOMy  IIPOIECCY | MPOTHBOPEUUT ux
oOydeHusi;  ymeHue | IPEACTaBICHUIO;
KPUTHYECKH + 3HAKOM «ILTIOCY
MBICIIITD. MTOMEYaeTCs TO, 9TO
SIBIIICTCS JUTSL HUX
WHTEPECHBIM u
HEOKUIaHHBIM;
? «BOTIPOCUTEIbHBII

3HaK» CTaBUTCS, €CIM YTO-
TO HESICHO, BO3HUKIIO
JKeJTaHWe Y3HATh OOJIbIIIE.

II  »oram: d4wmrags  TEKCT,
yJaruecs ITOMEYaroT
COOTBETCTBYIOIIUM 3HAYKOM
Ha MOJIAX OT/ICJIbHBIC
a03a1bl ¥ MPeIOKCHHUS.

111 JTaI: VYuamumces
npeajaraeTcs
CHCTEMATU3UPOBATh

nH()OPMAITHIO, PACITIOIOKHUB
ee B COOTBETCTBHHU CO
CBOMMH  TIOMETKaMH B
CJICTYIOILYIO TaOJIHITY:

4 oram: IlocnemoBaTenpHOE
o0cyxeHne Kaxaou rpadsl
TaOJIUIIBI.
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[Tpuem CIOCOOCTBYET
Pa3BUTHIO aHAJUTHYECKOTO
MBILUICHUS TIPU  U3y4YCHHU

HOBOT'O Marepuana,
SIBIISICTCS CpeICTBOM
OTCJICKMBAHUS TIOHUMAaHHUSI
Marepuaa)

puém «Kaacrep»
310 cnocod TpaduyecKoii

OpraHuzali  Marepuana,
TTO3BOJISFOTITHIH cenarh
HarJsiJHbIMU TC
MBICITUTEIILHBIE  MTPOIIECCHI,

KOTOpBIE TPOUCXOJAAT MpHU
MOTPY>KEHUU B Ty WM MHYIO
temy. Kiacrep sBusercs

OTpaXKEHUEM  HEJIMHEWHOU

(hopMBI
ITocnenoBaTeIbHOCTH

MBIIIJICHUA.

NEUCTBUI:
1. TIlocepeaune YUCTOrO

JucTa  (KJIacCHOW  JIOCKH)
HammucaTh KIOYEBOE CJIOBO
WIN TIPEJJIOKEHHE, KOTOpOoe
SBISICTCSL «CepIUeM» HUJEH,
TEMBI.

2. Bokpyr  «HakKugaTbH»
ClIoOBa WM NPEIJIOKECHHUS,
BBIpaKaIoue uieH, HaxThl,
0o0pasbl, MOAXOMAIINE JIs
(Monemu

OAaHHOW  TEMBEL.

YCTpOMCTB U MPUOOPOB)

[Ipo6emuoe oOyueHue
(T.A.MnpuHa)
l. npobaeMHoe

H3JI0KCHHC;
2. YacTUYHO -
ITOMCKOBAs
JIeSITCIIbHOCTD;

3. CaMOCTOsITEeIIbHAS
HCCIIeIOBaTEIbCKas
JIeSITCIIbHOCTD.

IIpuBieus CcTyneHTOB

K AKTUBHOU
MBICITUTEIbHOMN
JICATCIBHOCTH, K
pPELICHUI0  Pa3HOrO
pona 3agad, KOTOphIC
HETOCPEICTBEHHO
CBSI3aHEBI C
cojiep)KkaHueM

y4eOHOTO MaTepuana.

CaMOCTOSTEIbHBIN
(¢ MOMOIIBIO
YUUTEIS) aHaIu3
MPOOJIEMHBIX
CUTYyalUi, U ux
peIICHUS
MTOCPEICTBOM
BBIIBIKEHUS
MPEJI0KCHHH,
THUIIOTE3, HX
000CHOBaHHUS u
JI0KA3aTeIbCTBA, a
TaKxe poBepKa
MIPaBUILHOCTH
pelieHusl.

YacTHYHO-IIOUCKOBBIHI
MeTOoJ 00y4eHus::

e co3maHue TPoOIEeMHOM
CUTyaluu Ipu
00BsICHEHNH HOBOTO
MaTtepuana  (BOIPOCHI,
3ajayva,
9KCTIIEPUMEHTAIBHOE
3ajaHue npu

3aKpeIUICHUH  y4eOHOTO
Marepuaa)

® KOJUIGKTUBHOE
o0cyxeHne
BO3MOXHBIX TOJXOJIOB K
peIeHuo  MPOOIeMHOM

(ypox
CUcCTeMaTu3sanmun nu

CUTyaluu
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00001IIeHYSI 3HAHUN).

Metoa npo6JeMHOro
H3J105KeHUsT
®  BBIJBUTAIOTCS TUIIOTE3EI

Mo TeMe, OTBeprasi OIHU
U apryMEeHTHPYs BBIOOP
JIpyruX, BBICTpAaUBaHUE
JOTUKU  PacCyXACHUH,
aHaJIn3 IIOCTaBJICHHBIX
npobiem (u3yueHue
HOBOH TEMBI,
MOCTAaHOBKAa TEMBI U
eNel ypoka)

KontekctHOE
oOydeHue
(A.A.Bepburikuii)

Obecneuenue
JMYHOCTHOTO
BKITIOUCHUSI CTYJCHTA
B yueOHYIO
JEeSITETBHOCTD

YMeHue
aHAJIN3UPOBATh
POOJIEMBI, UCKATh
aJIeKBaTHBIE CTIOCOOBI
UX peIIeHus,
MO3HAHME CIIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpY CBOEH
Oymymei
npohecCHOHATBHOMN
JIeSTEIIbHOCTH

Keiic — meTox

(He3aBepUIEHHBIH

MeTo)
CTy/ICHTaM Oyzer
NpeJIoKeHa JIMIIb  YacTh
nHOpMaITy, BCIO
OCTaJIbHYI0 HH(POPMAIUIO -
CTYACHTBI MOTYT
MOYEPITHYTh 1100 u3
JUYHOTO OIbITa, THOO U3
JPYTUX HCTOYHUKOB
uHpOpMaIUK ~ — I-net,
CrpaBoYHass  JIUTEPaTypa,
JKYpHAJbBI,  CICIHATHUCTHI,

o0majgaronye  OmBITOM B
pelIeHUN JaHHBIX TpoOIeM
u 1. (IpU TMPOBEIACHUM
J1a00PaTOPHBIX pabor,
peUICHUE KAYCCTBCHHBIX U
pacyeTHBIX 3a/1a4)

JenoBas urpa

3TO  METOJ  T'PYIIIOBOIO
o0yueHus COBMECTHOI
JIEATEIIbHOCTA B IPOIIECCEe
pelieHyss OOIIMX 3axad B
YCIIOBUSIX MaKCHUMAaJIbHO
BO3MOXKHOTO TPUOIMKCHUS
K peaJbHBIM IPOOJIEMHBIM

CUTYaIUsIM (pu
3aKpeIJICHHH  W3YyYeHHOTO
Mmarepuana,

CUCTEMATH3aIUA 3HAHHM,
MPAKTUYECKUE 3AHATHS).

KonTekcTHBIE 3a1a4UN
(mpakTuKo-
OPUEHTHPOBAHHbIE)

3a71a4M, BCTPEYAOTCS B TOM
5805 WHOU peasibHOU
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CUTYyalluH. HNx  koHTekcT
obecrieynBacT YCIOBHUA I

MPUMEHEHUSI ¥  Pa3BUTHUSA
3HAHUU NpA  PELICHUU
mpo0jieM, BO3HHKAIOIMNX B
peanbHOU JKU3HU
(mpakTHyeckue 3aHATHS,
nabopatopHbie paboThl, 3Tan
3aKperyieHusl 3HAaHUM Ha
ypoKe).

Mo3rosoii mrypm

Nsyuenue HOBOT'O
Marepuaia
3nopoBbecOeperaromast | ObecnieueHne Cobnronenue KontpoJans ocBemenns Bo
TEXHOJIOTHSI CaHHMTapHO- ONTUMAIILHOTO BpeMsi 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOTO BO3/yIIHO-TEMIOBOTO | Jiyyavpyeckast nay3a
COCTOSIHUSI yUeOHOTO | pe:kuMa B DUIKYABTMHIYTKA B
MOMEIICHUSI ayJUTOPHH.
(ocBemienue, [lo3uTrBHAS cepennune sauaTHs (1-2
[IPOBETPUBAHUE, IICHXOJI0THYeCKast MHH).
TeMIepaTypHbIi aTmocdepa.
PEXKHM) [omnepxanue
OMOIMOHATbHAS paboTocmocobHOCTH
paspsiaka Ha 3aHSTHH.
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[Ipunoxenue 2

NEPEYEHb TIPAKTUYECKHUX/ JABOPATOPHBIX 3AHATHUM

Conep:xanue Tembl KosmuectBo| B ¢opme | TpeOoBanus
o0y4eHHs NPaKTHYeCKUX/J1a00paTOPHBIX 4acoB npaktuyeck| ®I'OC COO
3aHATHH oit
MOArOTOBKH
PA3JIEJI 1 MEXAHUKA 14
1.1 Kunematuka | IIpaktuueckoe 3aHATHE Nel 2
Pemenne 3amad mo KHHEMaTHKE.
YpaBHeHHS ABHKCHHUS
IIpakTuueckoe 3aHATUE No2
Pemenue 3amad Ha mapameTpsl 2
BpalIaTeNbHOTO JIBHKCHUS
JlaboparopHoe 3aHATHE Nel 2
OnpeneneHne  TUIOTHOCTH — Tela
pa3IugHON (HOPMBI
I1P61;I1P62;
I1P63;
1.2 3akoHBI IIpakTuueckoe 3aHSTHE No3 2 I1P64;I1P05;
MEXAHUKH Pemienue 3amau mo teme «Buuabl [1P66;I1Py1;
HpioToHa cun B MexaHuke. Cuna TpeHus I1Py2;ITPy3;
MOKOSl,  CKOJNBXKCHMsS, KadeHUs, I1Py4; [1Py5
BpaleHus
1.3 3akoHbI IpakTryeckoe 3aHSTHE No4 2
COXpaHEHU B 3aKoHBI COXpaHCHHA B MEXAaHUKE U
MEXAHHMKE WX MIPUMEHEHUE.
IIpakTuueckoe 3aHATUE Ne5
Pemenne 3agau  Ha  (oOpMyIEI 2
pabOThI CHIT
JlaboparopHoe 3amatme No 2 2
Ompenenenue ko3 uIeHTa
JKECTKOCTH YIPYTOTO Tela
Pa3znen 2 MOJIEKYJISAPHAS ®U3UKA. 18
TEPMOJANHAMMUKA
2.1.OCHOBBI [Ipaktuueckoe 3ansaTHe No 6 2
MOJIEKYJIAPHO- Pemienne 3amau mo temMe «OCHOBBI
KUHETHYECKOI MKT».  Pemenue 3amau  Ha
TeopuH. YpaBHEHUE COCTOSHHS HEaIbHOTO
rasa
JlaGopatopHoe 3aHATHE Ne3 2
TIpoBepka ra3oBbIX 3aKOHOB
Tema 2.3 IIpakTiueckoe 3aHSATUE Ne7 2
ArperaTHble «AOCONIOTHBIE U OTHOCHTENbHBIC
COCTOSIHHSA JneGopMani TBEpAbIX Tel. 3aKOH
BEIIECTBA U T'yka»
(asossie I1P61;11P62;
MEePEXO/Ibl
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[IpakTnueckoe 3aHATHE Ne8
JlaBiieHue >XUAKOCTEW W TBEPIBIX
ten. 3akoH Ilackans.

Jlaboparopnoe 3amartme Ne 4
Onpenenenve [IOBEPXHOCTHON
TUIOTHOCTH >KUIKOCTH

JlaGopatoproe 3amstTme Ne 5
Omnpenenenne BIaXHOCTA BO3AyXa
1 aTMOC(EPHOTO JaBICHIS

JlaGopaTopnoe 3aHaTHe Ne 6
Onpenenenve yIeIbHON
TEIMJIOEMKOCTH BELIECTBA

JlaGopaTopHoe 3aHATHE No7
OmnpeneneHue MOIYJsS yIPYrocTd
PE3UHBI

[IpaxTrueckoe 3aHATHE Ne9
Pemenwne 3agad mo teme «OCHOBEI
TEPMOIUHAMHUKHU. [Tpumenenue
MEPBOTO Hadaja TePMOIUHAMHUKU K
M30TPOIIeCcCaM))

I1P63;
I1P64;I1P0OS;
[1P66;11Py1;
[1Py2;I1Py3;
[1Py4; TTPy5

Paznen 3 DJIEKTPOAUHAMHUKA

26

3.1
DneKTpocTaTuKa

IIpaktrueckoe  3anatue  NelO
Pemenue 3a1a4 110 TeMe
«JNeKTpocTaTuKa»

3.2 3aKOHBI
TOCTOSTHHOTO
TOKA

[Ipaktuueckoe  3amartue  Nell
Pemenne 3amau  «3akonHbl  Owma.
ComnpoTuBIEHUE. CwMmemniaHHoOe
COETMHEHHE TIPOBOTHUKOBY

IIpakTnueckoe 3aHatme Ne 12
Pemrenne 3amad mo Tteme «3aKOHBI
Owma, 3aHATHE, MOIIHOCTh U
COTPOTHBIICHHE  DJIEKTPUIECKOTO
TOKa»

JlaGoparopHoe 3aHaTHEN? 8
Omnpenenenve YAETHHOTO
CONPOTHUBIICHUS TPOBOJIHUKA

JlaGopatopHoe 3aHsTHEN? 9
OKcrepuMeHTanbHas MpoBepKa
3aKOHOB HapauieIbHOTO u
HOCJICIOBATETIBHOTO  COCTMHEHHUS
NPOBOJHHUKOB

Jlabopatopnoe  3amstue  NelO
Uzyuenne paboThl MyIbTHMETpA.
Omnpenenenne 3/]C u BHYTpEHHETO
COIIPOTHUBIICHHUS HCTOYHUKA
3JIEKTPUUECKON SHEPTUI

Jlaboparopnoe  3anstme  Nell
Omnpenenenue TeMIIEpaTypHOTO
ko3¢ punmenta mean

[1P61;11P62;
[1P63;
[1P64;I1P6S;
[1P66;11Py1;
I1Py2;I1Py3;
[1Py4; I1PyS5
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Jlaboparopnoe  3amstue  Nel2 2
Ompenenenne
COIIPOTHBIICHUS pesucropa
METOI0M MapKHPOBKHU
JIaGopatopHoe 3anstue Ne 13 2
Ompenenenune
KIIJ] narpeBareneit
3.3 JlaGopatopHoe 3amsitue  Ne 14 2
Dnextpuueckuii | Onpenencuue
TOK B Pa3IH4HBIX | VIEKTPOXHMHYECKOr0 SKBUBAICHTA
cpezax MEIW B Tpolecce 3JIeKTPOIH3a
cynsdaTta Meau
JIaGopatopHoe 3anstue Ne 15 2
3aBUCUMOCTb CONPOTUBIIEHHUS OT
TeMIeparypsl 00pa3loB MeTamia 1
MOJTYTIPOBOTHAKA
3.4 MaraurtHoe IIpaktrueckoe  3amsTHe  Nel3 2
moJse Pemenue 3a1a4 o TeMe
«MarautHoe ~ TIONIE M €TO
XapaKTePUCTUKNY
Tema 3.5 [Ipaktuueckoe  3amatue  Nel4d 2
OnekTpomaruutHa | Pemenue 3a1a4 o TeMe
ST MHAYKLUS «ONEKTPOMarHuTHasE  WHAYKIHA.
3aKkoH 3NEKTPOMarHUTHOM
nHAYKIuH. CaMOWHIYKIINSD)
PA3EJI 4 KOJIEBAHUS U BOJIHbI 12
4.1 Ilpaktuueckoe 3anarue Ne 15 2
Mexagunueckue Mexanuyeckue KojieOaHMs M HX
KOJIeOaHMS XapaKTePUCTUKU
BOJIHBI JlaboparopHoe  3amstue  Nel6 2
IIpoBepka 3aKOHOB  KoOJeOaHMIA
MaTeMaTHIeCKOT0 MasiTHUKA
Jlaboparoprnoe  3amstue  Nel7 2
N3ydyeHue 3aKOHOB MPYKUHHOIO
MasiTHUKA TP61;TTP62;
T1PG3;
4.2 IIpakTuueckoe  3amartue  Nel6 2 HP64fHP6?f
C) JIEKTPOMarHuTH Pemrenne 3aga4 Ha BU/bI 3563’11:[;:},3 ’
ble KojeOauus i | CONPOTUBIEHUI B HEeTsX HPy4? HPy 5’
BOJHEL nepeMeHHoro  Toka. Popmylibl y® LYy
Tpanchopmaropa
IIpaktnueckoe 3anatue Ne 17
Pemenue 3ama4y no  TeMe 2
«INEKTPOMAarHUTHBIE KOJICOAHMS U
BOJIHBD)
JlabopatopHoe 3amstue Ne 18 2
YcerpoiicTBo TpaHcgopmMaTopa,
reHepaTopa
PA3JIEJI 6 DJIEMEHTBI KBAHTOBOM 5

OU3NKHU
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[IpakTuueckoe 3ansaTre Nel8. 2 I1P61;11P62;
6.1 Ksanrosas Pemrenne 3amad mo Teme «3aKOHBI I1P63;
OnTUKA tdoroaddekra. YpaBHeHHEe [1P64;I1P65;
OitHITEHAY. [1P66;I1Py1;
[1Py2;11Py3;
[1Py4; I1PyS5
6.2 ®dusuka IIpaktuueckoe 3amarue Ne 19. 1
atoma i «3armch SITEPHBIX peakuuii.
aTOMHOTO SIIpa CtpoeHme aTOMOB ¥ aTOMHBIX SIIIEp.
3aKOH PaJIMOAKTHBHOTO paciauay.
PA3JIEJI 7 9BOJIIOIIMSI BCEJIEHHOM
Tema 7.2 Ilpaktuueckoe 3anarue No 20 1
DBOJIOLNS «ComHIle W 3BE3OBl.  3aHSATHE CO
BcelleHHoil 3BE3JJHOU KapTOn»
HUTOI'O 76
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OBPA3OBATEJIbHBII MAPIIIPYT

ITpunoxxenue 3

KonTponbnas
TOYKa

Kontponupyemslie
pazzessl (TEMBI)
yaeOHO
JUCIUTTNHBI

KonTponupyembie
pe3yIbTaThl

OueHouHbIE cpeCcTBa

Nel

Pazpen 1
MexaHuka

MP8,MP9,MP10,
MP17, MP13,

JIP 26,J1IP14,JIP 23,
JIP 13

I1P62;11P6Y;  IIPy2;
[1Py3; IIPy5; IIPG6;
I1P67; ITPy 1; IIPyS;
[Py 11; ITPy 12

VYo 01.04, 30 01.05, 30
01.02; Yo 01.02,Yo
01.03, ¥ 01.04, V
01.05, ¥ 01.09

KonTpoabsHas
padora

1. 3amaum ¢
MIOCTPOCHUEM
geprexa

. PacueTnsie 3agaun

3. OusnuecKknii JUKTAHT

N

Paznen 2

Mouekyasipaas
¢usnka.
TepmoauHaMuka

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,J1P 23,

JIP 13

I1P61; ITP62; ITP63;
I1P64; T1PG5; T1P066;
[1Py1; ITPy3;I1Py4;
I1PyS5;

Yo 01.04, 30 01.05, 30
01.02

KonTtpoabHasn
pabora

1. TecToBbIE 3aMaHUI
2. Pacuyernsie
3a1a4u

Ne3

Paszpnen 3
JIEKTPOAMHAMMKA

Paznen 4
Kosaebanusa u
BOJIHBI

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,JIP 23,
JIP 13

I1P61; IIP62; IIPG3;
[1P64; IIP6S; IIPO6;
[TPyl; TIIPy2; IIPy3;
[1Py4; I1PyS;

Yo 01.04, 30 01.05, 30
01.02, I1Py9; ITPy11
¥01.04,y 01.05, V¥
01.09

KonTpoubnas
padora

1. TecroBble 3agaHus
2. Pacuernsble 3amauu
3. dusnueckuii JUKTAHT

Pa3nen 5
OnTuka

MP8,MP9,MP10,MP21,
MP17, MP13

JIP 26,JIP 14,J1P 23,JIF
13

I1P61; IIP62; IIPG3;
[1P64; IIPyl; IIPy2;
I1Py4

Vo0 01.04, 30 01.05, 30
01.02

KonTpouabnas
padora

1. 3amaum ¢
MTOCTPOCHHEM
yepTeKa

2. Pacuernsble 3amauun
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Nes MP3,MP9,MP10,MP21, KonTpoJbHasi Tect
MP17, MP13 paGora
JIP 26,JTP 14,7IP 23,
JIP 13
Bf:;’;‘fig IP61; 11P62; IIPG3;
. [1P64; I1P65; IIPyl;
KBaHTOBOM IPy2; TIPy3; [IPy4;
puzuku IIPy5;
Yo 01.04, 30 01.05, 30
01.02
Ne6 MP8,MP9,MP10,MP21, KonrposbHas Tect
MP17, MP13 paGora
JIP 26,JIP 14,JIP 23,J1H
13
31;2:)?;?1 sﬂ TIP61; TIPG2; TIPG3;
. [1P64; TIIPG5; IIPyl;
Beenennoli \1jpyy. [1py3; [1py4;
[1PyS5; ITPy6
Vo 01.04, 30 01.05, 3q
01.02
Ne’/ Jomyck K Moprdoano | 1. [IpakTuueckue
IK3aMeHy paboThI
2. JlabopaTopHbie
paboThI
3. Tecthl
4. KoHTpONbHBIC
paboTsl
5. I'moccapwii mo
MEXaHHUKE
6. MUHU-TIPOEKTHI
Hpomexyr | Auddepenuupona KonTpoabsHas Tunosie 3a7aHUs
o4yHas HHBIN 3a4eT pabdora
aTTecTanu
s
IIpomexyTo IK3aMeH Ox3amenanuo | 1. Tect
yHasi HHbIE 2. [TpakTaeckoe
arTecTanus onjieTnl 3aJlaHue
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JUCT PETUCTPAIIUM U3MEHEHII Y JONTOJTHEHMIA

Ne | Pasnen paboueit Kparkoe conepxauue usmeHeHns/ 10n01HeHAs JHara, [MToanuce
n/n NporpamMMsi Ne nporokona | npencenaress
3acenaHus TTK/TILK
TTK/TILIK
PaGoyas mporpamma yuebHOM mucummIMHBI  «DH3HKAY
aKTyanusuposaHa. B pabodyio  nporpammy  BHeceHbl
CIIEYIOLIME U3MEHEHHS:
1 | 3 YCJIOBHUA B cBs3u ¢ npukasamu Munnpocsemenns PO ot 21.09.22r Ne | 13.09.2023 r.
PEAJIU3ALIMU | 858 «O6 yTBepkaennu ¢emepanbHoro nepevnst y4ebHukos, | [Iporokon Ne 1
YYEBHOH AONMYMIEHHBIX K HCMOJIb30BAHUIO TPH peali3aliid WUMEIOLHX
AUCLIMITJIMHBI | rocynapcTBeHHYHO aKKpeaHTaLMiO 00pa3oBaTeNbHBIX MPOrpaMm
1. 3.2 Yye6Ho- Ha4yaJIbHOrO 0O6IIEro, OCHOBHOrO 06IIEro, cpeiHero o0imero
METOJIMYECKOe U | 0Opa3oBaHus OpraHU3aLHAMH, OCYIIECTBIISAIOMIUMH
MH(POPMALMOHHO | 00pa30BaTebHyI0 JIeSITeTBbHOCTb, u YCTaHOBJIEHUs
e obecrnieueHue NpeaeNbHOro cpoka HCIIOJI30BaH s HCKJTIOYEHHBIX
peanuzanuu y4eOHuKOB» 1 OT 21.07.23r Ne556 «O BHeceHMHM W3MEHEHHIA B
MPOrpamMMbl npuoxerus Nel u Ne2 k npukasy Murnpocpemenus P® or

21.09.22r Ne 858 «O6 ytBepxueHun (enepanbHOro nepeyHs
Y4€GHHKOB, IOMYIIEHHBIX K MCIIONB30BAHUIO NPH Peav3aLim
MMEIOIIMX roCYIapCTBEHHYIO aKKpeAUTaliio 06pa3oBaTesbHbIX
MPOrpaMM HavalbHOro OGLIEro, OCHOBHOTO OGLIETO, CpeHero
obwero o0pa3oBaHHs OpPraHU3aLUAMH, OCYILECTBJISIOIIMMHU
00pa3oBaTebHy0 JEATEIBHOCTB, " YCTaHOBJICHUS
TNpe/ieSIbHOTO cpoka MCII0JIb30BaAH NS HCKJIIOYEHHBIX
y4eOHHKOBY
. Y4eGHO-MeTomMueckoe M WHPOPMALHOHHOE obecreueHue
peau3alyy MporpaMMel YUTaTh B HOBOM pelaKLIMu;

OcHoBHas nuTepaTypa
}: Mskumes, I'. 5. ®wusuka: 10 knacc: 0a30Bbii U
yryOonénsbiii ypoBuu: yuebuuk / TI'. 5. Mskumes, B. B.
Byxosues, H. H. Corckwuii ; non pen. H. A. [TapdenTresoii. -
10-¢ u3a., crep.- Mocksa : "Tlpoceemenne”, 2023. - 432 ¢.: wi.
_ (Kumaccueckuit kypc). ISBN 978-5-09-103619-0.
2; Mskumes, I'. 5. ®usuka: 11 kinacc: 6a30Bblii U
yriyOnénubiii ypoBHu: yuebuuk / I'. 5. Mskumes, B. B.
Byxosues, B. M. Yapyrus ; noa. pex. H. A. ITapdenTbeBOii. -
11-e u3n., crep. - Mocksa : "Ipocsemenvie", 2023. - 432 c.:;[4]
1. Mn. — (Knaccuueckwuit kype) . ISBN 978-5-09-103620-6.
3. Tapacos, O. M. ®uzuka : yyeGHoe nocobue / O. M.
Tapacos. — Mocksa : ®OPYM : UH®PA-M, 2019. — 432 .
— (Ilpodeccuonansroe obpasosanue). - ISBN 978-5-91134-

777-2. - Teker: 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1012153

4. Ponuonos, B.H. ®usuka: yueOGHoe mocobue s
CpeaHero po(eCCHOHATBHOTO obpazoBanus /
B. H. PopuoHoB. — 2-¢ w3, uernp. v gom. — Mocksa :
M3 narensctso KOpaiit, 2022. — 265 ¢. — (Tlpodeccnonanshoe
obpasosanue). — ISBN 978-5-534-07177-1. — Tekct

3NeKTPOHHBIH // OGpasoBatesnbhas miarpopma Opaiit [caiir].
— URL: https://urait.ru/bcode/490599
5 IMunckuit, A. A. ®usnka : yuebuuk / A.A. TTunckuii,
I'YO. T'pakosckuit ; mox o6 pea. IO.U. [Tuka, H.C.
ITypbiesoit. — 4-¢ u3n., wenp. — Mocksa : ®OPYM :
HUH®PA-M, 2022. — 560 c. — (Cpennee Mpo(ecCHOHaNBHOE
obpasosanme). - ISBN = 978-5-00091-739-8. - Tekcr:
3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1712397

HononuurenbHas nuteparypa
1. HAemunyenxo, B. U. ®usuka [DnekTponHbiif pecypcel:
yuebuuk / B. U. Jlemunuenko, U. B. Jlemuauenko. — 6-e u3.,
nepepa6. u aon. — Mocksa: HH®PA-M, 2018. — 581 ¢. —
Pexxum poctyna: https:/new.znanium.com/read?id=300518 -
3ary1. ¢ akpaHa.
2 Kysuewuos, C. M. ®usuka: OCHOBBI 3/1eKTPOAHHAMHKH.
DJIeKTPOMArHUTHbIE KONEOAHUA M BOJHbI yueb. mocobue /
C.H. Ky3uneuos. — 4-e u3n., ucnp. u xon. — M. : By3oBckuii
y4ebnnk : HHOPA-M, 2018. — 231 ¢. - ISBN 978-5-9558-
0332-6. - Texcer: SJIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/956679
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