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1. BBEQEHUE K PABOYEN NMPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaemoun gucumnnuHsl B ctpyktype MNMMNCC3

CamocTosTernbHas Obsa3aTenbHas O6weobpasoBaTenbHbIN LMK
YacTtb moayns I:l BapuatusHasg El
MpodheccroHanbHbIN
MOAyMb:
(MHAekc Modyns) (HaumeHosaHue npogpeccuoHanbHo20 MoOYris)

1.2. Uenb aucumnnuHbl

CdpopmmpoBaTb KOMNETEHLMM 0GYyYatoLLero B 06riacti ousmnku 1 pa3BuBaTb YMEHWUS NMPUMEHSTb 3HAHMUS
Ha npakTuke

1.3. 3apgaum aucuMNNUHLI
¢ PaccmoTpeTb MecTo husmyeckux 3HaHUM B Co3gaHnmn obLLen KapTuHbl MUpa;
e PackpbITb NpVHUMNbBI AENCTBUA NMPUOOPOB N TEXHUYECKUX YCTPOWCTB, C KOTOPbIMU YeroBek
CTankuBaeTcs B MOBCEAHEBHOWN XXWU3HW;
e [lpogemoHCTpMpoBaTb AeNCTBUE 3aKOHOB (OM3UKN Ha NPaKTUKe.

1.4. KomneteHuuun, popmupyembie y obyyarowierocs B npoL,ecce 0CBOeHUA AUCLUMNINHDI
HononHuTtenbHble obwme komneteHumm: (JOK)

e [OK2
Mcnonb3oBaTtb yMEHUs 1 3HaHWS NPOdUIbHbBIX y4eBHbIX AUCUUNMH deaepansHoro
rocygapcTBeHHOro obpasoBaTternbHOro cTaHgapTa cpegHero obuero obpasoBaHns B
npodeccnoHanbHoOn AeATeNbHOCTU

1.5. B pe3ynbTaTe OCBOEHUA AUCLUNAMHDI 06YUYaloOLWMIACA AOKEH:

YmeTb: 1) wuccnegosatb M aHanu3MpoBaTb pas3HOODpasHble U3MYEecKMe SBNEeHWs U CBOMCTBA
00BbeKToB, OOBACHATL MNPUHUMMBLI PaboTbl U XapakTepucTMKn npubopoB W YCTPOWUCTB,
0O BACHATE CBSI3b OCHOBHbIX KOCMUYECKMX 06BEKTOB C reodunsmnyeckmmm asnennsamu; (JOK 2)

2) BblgBAraTb rMNOTe3bl Ha OCHOBE 3HaHWA  OCHOBOMOMarawwmx  OU3NYECcKMX
3aKOHOMEPHOCTEN W  3aKOHOB, MNPOBEPSATb WX 3KCNepuMeHTanbHbIMU  CPEeACcTBaMu,
dhopmynupys uens nccnegosanms; (QOK 2)

3) camocToATenbHO MMaHMpoBaTb U MPOBOAUTb (PM3NYECKME IKCMEPUMEHTLI, ONMUChIBaTb U
aHanuManpoBaTb MOMYYEHHYI0 W3MEPUTENbHYIO MHAOPMauuio, onpenensdtb LOCTOBEPHOCTb
nonyyeHHoro pesynbtaTa; (QOK 2)

4) nporHosuMpoBaTb, aHanu3npoBaTb W  oOueHMBaTb MoOcneacTsust  ObiToBOM U
NPOU3BOACTBEHHOW OEATENbHOCTU YEnoBeKa, CBA3@HHOW C (OU3MYECKMMM npoueccamu, C
nosuuun akonornyeckomn 6esonacHoctu. (4OK 2)

3HaTb: 1) 06wWme dhmsmyeckne 3aKOHOMEPHOCTM, 3aKOHbI, TEOpPUN, AENCTBUA BO BceneHHoM
PU3NYECKUX 3aKOHOB, OTKPbITbIX B 3eMHbIX ycrnosusx. (JOK 2)

1.6. OucumnnuHbl (moaynu, npaktuku) MMNCC3, B KOTOPbIX ObINIO Ha4YaTo hopMUpOBaHME
KOMMETEeHLUWN, yKa3aHHbIX B n.1.4:
AvcumnnuHa 6asnpyeTcsa Ha KOMNeTeHUMAX, COOPMUPOBAaHHBIX Ha MpeaplayLemM ypoBHe
obpasoBaHus
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2. COOEPXXAHUE ANCLUUNMIINHDBI

HanmeHoBaHue n cogepxaHne TeM 1 (oopM KOHTpONs

Bblgensemoe
Bpems (4achbl)

04YHOe 06y4YeHue

OYHO-3a04HOEe
oby4yeHne
3a04HOE
obyyeHne

Tema 1. MonekynapHasa ¢p13nKa U TepMOoANHAMUKaA

Bo3HWKkHOBEHME  aTOMUCTMYECKOW  TMMNOTE3bl  CTPOEHUs  BellectBa U ee
3KCMepuMeHTanbHble JokasaTenbcTBa. AOcCoOnTHasi TemnepaTtypa kak Mepa
cpenHen KMHETUYECKOW 3HEepruv TEMnoBOro ABWXKEHUSA YacTuy BewecTBa. Mogenb
nmaeanbHoro rasa. [laBneHwe rasa. YpaBHEHME COCTOSHWS wuaeanbHOro rasa.
CTtpoeHune " CBOWICTBA XugkocTen n TBEpAbIX Ten. 3aKkoHbI
TepmoanHamukn. HeobpaTumocTb TennoBbiX NpoOLECccOoB. TennoBble AgBurateny u
oxpaHa okpyxatowen cpefbl. OCHOBbI MonekynspHon ¢uaunku. Pasmepbl 1 Macca
monekyn. KonuyectBo BewectBa. Monb. [locTtosiHHaa Asoragpo. bpoyHoBckoe
asmxeHne. Cunbl B3anmogenctesust monekyn. CTpoeHne rasoobpasHbiX, XUOKUX U
TBEPAbIX Ten. Tennoesoe aABmwkeHWe Monekyn. OCHOBHOE ypaBHEHME MOMEKYNAPHO-
KMHEeTUYecKon Teopun rasa. Temnepatypa. JHeprus TEnnoBOro ABWXKEHMS.
YpaBHeHVe COCTOsSHMSA uaeanbHOro rasa. YpasHeHne MeHgeneesa—KnanervipoHa.
[a3oBble 3akoHbl. BHyTpeHHAst aHeprus. Pabota B TepmoauHamuke. KonmyecTtBo
TennoTtbl. TennoémkocTb. [NepBbii 3aKoH TepmoaMHamukn. MN3onpoueccel. BTopon
3aKOH TepMoaMHamukn. Tennosble agpuratenu. XXugkne n TBEpabie Tena. VicnapeHue
N kuneHue. HacobiweHHbIn nap. OTHocuTenbHasi BNaXHOCTb. Kpuctannuyeckne u
amMopdHble Tena.

50

Tema 2. OCHOBbI 9NEKTPOCTATMKK

OnekTpyyeckMn  3apsiA W 3NEMeHTapHble  4YacTuubl. 3aKkOH  COXpaHeHus
anekTpuyeckoro 3apsga. 3akoH KynoHa. Onektpuyeckoe none. HanpsXEHHOCTb
3NEKTPMYECKOro nonsi.

12

Tema 3. 3akoHbl MOCTOAHHOIO TOKa

MpoBoOHUKM B anekTpocTatMyeckom none. [AnanekTpuku B 3MNEeKTPUYEcKOM mnore.
Monspusaums OuanekTpukoB. [loTeHUMaNbHOCTb  3MEKTPOCTaTUYECKOro  Moss.
lMoTeHUnan n pasHOCTb NOTEHUMANoB. ONEKTPOEMKOCTb. KoHaeHcaTopbl. QHeprus
3NEeKTPMYECKOro Nonsi KoHaeHcaTopa. PaboTa aneKkTpMyYeckoro Toka. OneKTpuYecKknin
TOK B pasfnunyHbIX cpenax.

29

TeKkywmin KOHTPONb MO AUCUMUMNIMHE (YCTHBIA ONpoc, TecTUpoBaHWe, Aoknag,
npoBepKa AOMaLLUHWX 3agaHuni)

KoHcynbTauum
OcHoBbl MKT (pelwenne 3agay). OcHOBbI TepMoanHaMUKK. (peLueHne 3agad).
3aKkoHbl MOCTOSHHOTO TOKa (peLueHne 3agad).

MpomexyTouyHasa aTTecTaumsa No AUCLUNIIMHE (3K3aMeEH)

Tema 4. 3nekTpoMarHuTHble konebaHus

MarHutHoe none. Bektop marHuTHou nHaykumm. Cuna Amnepa. Cuna JflopeHua.
MarHuTHble CBOMCTBA BELLECTBA. QNEKTPOMArHUTHast MHOYKUMS. 3akoH
3NEKTPOMarHuTHon nHaykuumn. CamomHaykumst. MHOYKTMBHOCTb. QHEPIrUs MarHUTHOIO
nons. NanyyeHne anekTpoMarHUTHbIX BOSIH. CBOMCTBA 3MEKTPOMarHUTHbIX BOJTH.
MpuHUUnbl pagnoceasun. TenesuaeHue.

20

Tema 5. BonHoBasi onTuka
MeToabl onpeaeneHus ckopoctu ceeTa. OCHOBHbIE 3aKOHbI TEOMETPUYECKON OMTUKN.

20
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Bbigensemoe
Bpems (4acbl)
Q
HanmeHoBaHuWe n cogepxaHue TeM 1 (oopM KOHTPONs a§) § o °
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CoBpeMeHHble BO33peHWst Ha NPUPOAY CBeTa U KOPMYCKYNsipHO — BONTHOBOW
ayanuam. MNpuHumn MNonreHca. 3akoH oTpaxeHus cBeTa. 3akoH NpenomMneHns ceeTa.
JInHza. OCHOBHbLIE TOYKW 1 NTIMHWM NUH3bI. [ToCTpoeHnin n3obpakeHunin B cobuparoLlen
n pacceusatoLLern nuH3ax. Popmyna ToHKON NUH3bLI. [ncnepcus ceeta.
WHTepdepeHUmsa cBeToBbIX BOMH. [udpakuuns ceeta. [lonepeyHoCcTb CBETOBbIX
BOmMH. Nonapusauns ceeTa.
Tema 6. KBaHTOBas umsnka
PasnuyHble BUAbl SNEKTPOMarHUTHbIX U3NYYEHUA U UX MpaKTUYeckoe NpuMeHeHMe. 20
MocTosiHHas MNMnaHka. PoToaddekT. YpaBHeHNe AHWTENHA ANst oToaddekTa.
®oToHbl. KBaHTOBBIE NOCTYNaThl Bopa. Jlasepobl.
Tema 7. dusnka atoMHOro sapa
MeTogbl peructpaumm anemMeHTapHbiXx 4Yactuy. PaguoakTvBHbie npeBpaLLEeHUs.
3akoH paguoakTMBHOro pacnaga. [NpoToH - HEMTPOHHast MOAENb CTPOEHMS aTOMHOTO 18
agpa. OHeprus CBA3W HyKNoHoOB B sagpe. [deneHve v cuHTe3 agep. HAgepHasi
3HepreTuka. BnuaHve noHusnpyowen pagmaumm Ha xmBble opraHn3Mbl.
Tema 8. duaunka n Hay4HO-TEXHUYECKUIA NPOrpecc 6
®dun3unka 1 Hay4YHO-TEXHUYECKUI NMPOrpecc
TeKylWMN KOHTPONb MO AucuMniuHe (YCTHBLIM OMpoc, TECTMPOBaHWE, O0KNag, 4
npoBepka AOMaLLHMX 3a4aHunn)
KoHcynbTauum
MarHutHoe none (peweHue 3agad). BonHoBas onTtuka (pelweHune 3agadv). AToOMHas 6
dusnka (pewleHune 3agay).
MpomexyTo4yHas aTrecTauus No AUCUUNNUHE (3K3aMeH)
BCEIO: | 195
3. TEMATUYECKWUW NNAH
3.1. llekuum, ypoku
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 06Yy4eHue 3ao4Hoe obyyeHne
M3ydaeMbIX Tem Homep Obbem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTtpa (yachbl) cemecTpa (yachbl)
Tema 1. 1 29
Tewma 2. 1 8
Tema 3. 1 14
TekyLmn KOHTPOb 1 4
Tema 4. 2 10
Tema 5. 2 8
Tema 6. 2 8
Tema 7. 2 8
Tema 8. 2 6
TekyLmin KOHTPOb 2 4
BCEIO: 99
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3.2. NpakTnyeckme 3aHATUSA, CEMUHAPbI

Homepa
n3y4yaembix
TemMm

HaumeHoBaHne
1 popma 3aHATUN

OuyHoe 06yyeHue

OuyHo-3a04HOE
obyyeHune

3aouHoe oby4eHue

Howmep
cemecTpa

O6bem
(yacol)

Homep
cemecTpa

O6bem
(vacnl)

Homep
cemecTpa

O6bem
(vacbl)

Tema 1.

MpakTnyeckoe 3aHATHE.
BnaxHocTb Bo3gyxa

1

1

Tema 1.

MpakTnyeckoe 3aHsTUE.
OnpepeneHne
KoadhpmumeHTa
NOBEPXHOCTHOIO HaTSXXEHUS
BOAblI

Tema 3.

MpakTnyeckoe 3aHATHE.
N3yyeHne
nocregoBaTeslbHoro u
napannenbHoro coeAnHeHus
NpPOBOAHMKOB

Tema 3.

MpakTuyeckoe 3aHsTUE.
AnekTponuTuyeckasi
avccounaums

Tema 3.

MpakTnyeckoe 3aHsTUE.
3aKkoHbl anekTponusa

Tema 4.

HpaKTquCKoesaHﬂTme.
M3yHeHMeHBﬂeHMﬂ
SHeKTpOMaFHMTHOﬁ MHOYKUNN

Tema 4.

MpakTnyeckoe 3aHSATUE.
MpeobpasoBaHue
nepemMeHHOoro Toka

Tema 5.

lMpakTuyeckoe 3aHATHE.
M3mepeHune nokasaTtens
npenomrieHus ceeta

Tema 5.

MpakTudeckoe 3aHATUE.
OnpenenexHve ONUHLI
CBETOBOW BOSHbI

Tema 5.

lMpakTuyeckoe 3aHATHE.
MocTtpoeHune nsobpaxeHuin B
nuH3ax

Tema 5.

MpakTuyeckoe 3aHATUE.
[MpoBepka hopmMyrbl TOHKOM
NMH3bI

Tema 6.

MpakTnyeckoe 3aHATHE.
OnpeaeneHne NoCTOAHHOM
MNnaxka

Tema 7.

lMpakTuyeckoe 3aHATHE.
M3yyeHne TpekoB
3apsKeHHbIX YacTuy, no
doTorpacusam

3.3. NabopaTopHble 3aHATUA
He npegycmoTpeHo

BCEIO:

25
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4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. POPMbI TEKYLLUEINO KOHTPOJ1A YCNEBAEMOCTU OBYYAIOLLIETOCHA

OuyHo-3a04HOE

:?g;zgsx’ ®opma OuHoe obyueHue oByueHme 3aoyHoe obyyeHne
nposoanTCA KOHTpoj:m Homep Homep Homep
KOHTpOITb SHaH1un cemecTpa Kon-so cemecTpa Kon-so cemecTpa Kon-8o
Tema 1-8 | YCTHbIN onpoc 1 7
Tema 1-8 | Joknapg 1 2
Tema 1-8 | TectupoBaHue 1 4
Tema 1-8 | YCTHbIN onpoc 2 8
Tema 1-8 | doknapn 2 2
Tema 1-8 | TectupoBaHue 2 4

6. CAMOCTOATENIbHAA PABOTA OBYYAIOLLIETOCHA

7. OBPA3OBATEJIbHbIE TEXHOJIOI'MA

7.1. XapaktepucTvMKka BUAOB U UCNOJb3YEMbIX aKTUBHbIX 1 UHTEPAKTUBHbIX (pOPM 3aHATUN

OyHo-3a04HOE

Buabl caMoCTOSTenbHOI paBoTs OyHoe 06yyeHne oByueHie 3aouHoe oby4yeHune

obyuvatowerocs Homep 0O6bem Homep 0O6bem Homep O6bem

cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBO€EHME TEOPETUYECKOIO MaTepmana 1 5
[MoaroToBKa Kk NPakTUYECKUM 3aHATUSAM 1 6
BbinonHeHne gomaluHmMx 3agaHumn 1 6
lMoaroToBKa K KOHTPOSbHLIM paboTam 1 6
NogroTtoBka K ak3aMeHam 1 6
YCBO€EHME TEOPETUYECKOrO MaTepmana 2 6
[NogroToBKa K NpakTUYECKUM 3aHATUSM 2 6
BbinonHeHne gomaluHMx 3agaHumn 2 6
lMoaroToBKa K KOHTPOSbHLIM paboTam 2 6
NogroTtoBka K ak3aMeHam 2 6
BCEIO: 59

|/|CI'IOJ'Ib3yeMbIe aKTUBHbIE

O6bem 3aHATUIN B
aKTUBHBbIX U
MNHTEPaKTUBHbIX
dopmax (4Yachbl)

N MHTEePaKTUBHbIe (POPMbI

g g2 (g8
] 8% 22323
KpaTkas xapaktepucTuka Buaa 3aHaTun 23 F32 |22
O PO & | &
[] ® 0o |® 0o
Nekunn, ypoku: MpobnemHas nekuus, 30

Ob6ecneunBaloT TEOPETNYECKOE U3YyYEHNE

OUCUMNINHDBIL; n3naraeTtca OCHOBHOE coepXaHune

pa3bop KOHKPETHbIX
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O6beM 3aHATUI B
aKTUBHbIX U1
VNHTEPaKTUBHbIX

Mcnonb3yemble akTMBHbIE
Y dopmax (4Yachbl)

KpaTtkasi xapaKTepucTvKa Buaa 3aHATUN

Kypca «®dusnka» o BeLLeCcTBax, Tenax, oman4eckmx
npoueccax; 0 BblAALWUXCS OTKPbITUSIX B
domamyeckon Hayke; 0 pmnsanveckmnx npoueccax B
OKpyXatoLen cpeae; ponu pusnkn B oopMmupoBaHumn
COBPEMEHHOW €CTECTBEHHOHAY4YHOW KapTUHbI MUPa;
0 MeToAax Hay4YHOro No3HaHus

W MHTEepPaKTVBHbIE (DOPMbI

cuUTyauun, nekuusi-guanor

O4HOe
obyyeHune

3ao4Hoe

obyyeHune

3ao4Hoe

0obyyeHune

MpakTuyeckne 3aHATUA:

Ha npakTnyeckmx 3aHATUSIX PasbsCHSOTCS
TeopeTn4ecKkme NoNoXeHns Kypca, oby4datoLmecs
paboTalT C KOHKPETHBIMU CUTYaLUsIMU, OBMaaeBatoT
HaBblKamu cbopa, aHanmnsa n 06paboTkn
NHopMaLMKN ANst TPUHATUS CAMOCTOSITENbHbIX
peLLUeHWIA, HaBblkaMu NOAFOTOBKM MHAOPMALIMOHHbIX

Case-study (aHanu3
KOHKPETHbIX CUTyaLui,
CUTYaUUOHHbIV aHanms)

0630pOB N aHanNUTUYECKNX OTYETOB NO

COOTBETCTBYIOLLIEN TEMATUKE; HaBblkaMy paboTbl B

MarnbIx rpynnax

INNaGopaTtopHble 3aHATUA:
He npegycmoTpeHbl

BCEIo: | 38

7.2. BanﬂbHO-peﬁTMHrOBaﬂ cuctema oueHnBaHuA ycneBaeMoCcT u DOCTUXEeHUN 06yqamu4uxcﬂ

I'Iepequb U napameTpbl ouleHnBaHna BUOoB AeATeNIbHOCTU o6yqarou.|eroc;|

Bug peatenbHocTU "
AA Becosoi Kputepun (ycnosums) HauncneHust 6annos
Ne obyvatoLerocs KOo3hpULMEHT
n/n 3HAYMMOCTH,
%
1 AyanTopHas akTUBHOCTb: 1 cemecTp:
NnoceLLeHne Nekunn n o 1,5 6anna 3a kaxgoe 3aHAaTUe (BCero 24 3aHATUS B
NPaKTUYECKUX (CEMUHAPCKMX) cemecTtpe), Mmakcumym 36 6ansnos
3aHATUN, e 1 6ann 3a Kaxabl NpaBUITbHbLIN OTBET Ha BONPOC
npoxoxaeHe TecTa TeKyLlero KOHTpona (Bcero 16 Bonpocos B
TecTe, 4 TecTa B cemecTp), Makcumym 64 6anna
NPOMEXYTOYHOro TecTta 30 i
2 cemecTp:
e 1 6ann 3a kaxpgoe 3aHATME (Bcero 36 3aHATUIA B
cemecTpe), MakcumMmym 36 6annos
e 1 6ann 3a Kaxabli NPaBUITbHbLIN OTBET Ha BOMPOC
TecTa TeKyLlero KOHTpons (Bcero 16 Bonpocos B
TecTe, 4 TecTa B cEMecCTp), Makcumym 64 6anna
2 MoproTtoBka u 50 6annoB 3a goknag Ha 3aHaTum (Bcero 2 goknaja B
npeacraBneHne YCTHbIX 30 cemecTpe), Makcumym 100 6annos
OoKnaaoB
3 MNpomexxyToyHas aTTecTaums 40 e OTBET Ha TeopeTMYeckuii BONpoc (MonHoTa, BrageHve
(ak3ameH) TEPMUHONOrMeNn, 3aTpayeHHoe Bpems) — Makcumym 50
6annos;

Pna

oYM 02.11 dusuka

CtpaHuua 8 u3 14




e PelweHne npaktnyeckon saga4m — makcumym 50
bannos

NTOTI O (%): 100

MNMepeBop 6annbHOM WKanbl B TPAAULUOHHYIO CUCTEMY OLleHUBaHUA

Bannebl OueHka No HopMaTUBHON LUKane
86 - 100 5 (oTnnyHO)

75 -85

61—72 4 (xopoLuo)

51-60

20-50 3 (ynoBneTBOpUTENBHO)

17 -39

1-16 2 (HeyOoBNeTBOPUTESNBHO)

0

8. OBECINEYEHUE ONCLUUIMIIUHDBI

8.1. YuebOHas nutepartypa

a) OCHoBHas y4yebHas nutepaTypa

1. Kouees, A. A. ®n3nka. MonekynspHas usnka, TepMOANHAMMKA, INEKTPMYECTBO U MArHETU3M .
yyebHoe nocobue anga CIMO / A. A. KoueeB. — Capartos, Mocksa : [NpocobpasosaHue, Aii INn Ap Meana,

2020. — 135 c. — ISBN 978-5-4488-0800-5, 978-5-4497-0463-4. — TeKCT : 9NEKTPOHHbIA //
OnNeKTpoHHO-6MBnMoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://lwww.iprbookshop.ru/96031.html — Pexwnm goctyna: ang asTopusnp. nofb3osaTtenen

2. Yakak, A. A. ®usuka. InekTpu4ecTso 1 MarHeTnsm : yyebHoe nocobue gna CrO / A. A. Yakak. —
Capartos : NpodobpazoBaHune, 2020. — 237 c. — ISBN 978-5-4488-0675-9. — TeKCT : SNEKTPOHHbLIN //
OneKTpoHHO-6nbNuoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/91904.html — Pexum gocTyna: ans asTopusup. nonb3oBaTenen

3. lletyta, C. H. ®nsmka. AnekrtpocTtaTuka : y4ebHoe nocodbme anst CMO / C. H. JletyTa, A. A. Yakak. —
Capartos : NpodobpasoBanune, 2020. — 177 c. — ISBN 978-5-4488-0591-2. — TeKCT : SNEKTPOHHbLIN //
OnNeKTpoHHO-6MBnMoTeYHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/92190.html — Pexwnm goctyna: ang asTopusnp. nofb3osaTtenen

©) gononHuTensHasa y4ebHas nuTepaTypa

1 KysHeuos, C. L. CnpaBoyHuk no dusmke : yuebHoe nocobue ans CrO / C. U. KysHeuos, K. . PorosuH
; nog pepakumen B. B. JlapnoHoB. — Capatos : lNpodobpasoBaHue, 2017. — 219 c. — ISBN 978-5-
4488-0030-6. — TeKCT : aNeKTPOHHbIN // AnekTpoHHO-6ubnmoTeuHas cuctema IPR BOOKS : [canT]. —
URL: http://www.iprbookshop.ru/66399.html — Pexum goctyna: ons asTopuaup. nonb3oBartenem

2. ManbirvHa, A. B. ®usuka : nabopatopHbin npaktukym gns CMO / A. B. ManeirmHa. — CapaToB :
MpodobpaszoBaHue, 2019. — 84 c. — ISBN 978-5-4488-0331-4. — TeKCT : 3NEKTPOHHbIN // DNEKTPOHHO-
oubnuotedHas cucrtema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/86155.html — Pexum
Joctyna: ons aBTopuaup. nonb3oBaTtenemn

8.2. NepeyeHb y4e6GHO-MeTOAMYECKOrO 06ecnevyeHust 4rnsi CaMoCTosTeNIbHON paboThbl
oby4aroLmxcs no gUCUMNInHe

1. Mapwakos, A. H. ®usumka B 3agadax. Ontuka : ydebHoe nocobue gna CIO / A. H. MapwakoB. —
Capartos : [MpodobpaszoaHue, Ain Nn Ap Meguna, 2020. — 146 c. — ISBN 978-5-4488-0728-2, 978-5-
4497-0276-0. — TeKCT : aneKTPOHHbIN // AnekTpoHHO-6nbnnoteyHas cuctema IPR BOOKS : [canT]. —
URL: http://www.iprbookshop.ru/88765.html — Pexum gocTtyna: Ans aBTopmusmp. nonb3oBaTtenen
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2. BansairmHa O. A. ®usuka: metognyeckue ykasanus / O. A. BanarmHa. — CI16.: CMNeryrT, 2018. —
Pexxum goctyna: http://publish.sutd.ru/tp_get file.php?id=2018208, no naponto.

8.3. NepeyeHb pecypcoB nHhOpPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",

Heo6XxoAUMbIX AN OCBOEHUA AUCLIMMNITUHDI
1. O6pasoBaTenbHble pecypchl
WHdpopmaumoHHas cuctema «EgmHoe okHo gocTtyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/

8.4. NepeyeHb NH(POPMaALIMOHHBIX TEXHOJOMMNU, UCTMOJIb3yEMbIX NPU OCYLLECTBIIEHUU
obpa3soBaTenbHOro npouecca no AUCLMNIIMHE, BKNOYasa nepevyeHb NporpaMmHoOro obecnevyeHus
M MHhOPMaLIMOHHbIX CNPAaBO4YHbLIX CUCTEM (MPU HEOOXOAMMOCTH)

1. nporpaMmmMHoOe obecne4yeHue:

Microsoft Windows 10 Pro;
Office Standart 2016

8.5. OnucaHme matepmanbHO-TeEXHMYECKON 6a3bl, HEOGXO0AMMOM AN OCyLLeCTBIEHUA
ob6pasoBaTeNibHOro npowecca no AUCUMNinHe
1. KabwuHeT maTtemaTtukm
2. BupgeonpoekTop ¢ 3KkpaHOM
3. KomnbtoTep

8.6. UHble cBepgeHuA u (unu) maTepunansbl
lMnakaTbl, KOMNBIOTEPHbIE NPEe3eHTaLmMKn, pasgaToyHbln MaTepuan, nsMeputenbHble Npubopkl

9. ®OHA OLIEHOYHbIX CPEACTB N1 MPOBEAEHUA NPOMEXYTOYHOWU

ATTECTALIUMN

9.1. OnucaHue nokasaTenen, oLeHOYHbIX CPeACTB, KPUTEPUEB U LUKAN OLeHUBaHUA
KOMMNeTeHLUun
9.1.1. NMoka3aTenu oLueHnBaHUsl KOMNEeTEeHLUN U OLeHOYHble cpeacTBa

3agaHnn pas3siIn4HoOro Tmna

Mpenctaesnexne

Koabl HanmeHoBaHue

. OLEHOYHOro cpeacTea B

KOMNeTeHuun MokasaTenu oueHMBaHWA OLEHOYHOrO y
. ¢doHae YMK uuknoson
KOMMEeTEHLMI cpencTea
KoMuccum

OOK 2 Bnageet cnocobamu BbINOMHEHUS Bonpocsl ans [MepeyeHb BOMpOCOB A1

YCTHOro ycTHoro cobecefoBaHus
cobecepnoBaHus, (20 Bonpocos);
npakTnyeckune TeMbl 4OKNaaoB
3agjaun (pedepaToB) (6 Tem);

CBOPHMK NPaKTUYECKMX
3apad

9.1.2. OnucaHue WKan u K

pUTEPUEB OLleHMBaHUA C(hOPMUPOBAHHOCTU KOMMETEeHL UM

OueHka no KpuTtepun oueHmBaHnst cpopMMpPOBaAHHOCTN KOMMETEHLUUI
Bannel | TpaguuMoHHOM
LwKane YcTHoe cobecenoBaHue MucbmeHHasn paboTa
MonHbIiA, UCHepnbIBatoLWWIA OTBET, IBHO | KpuTuyeckoe u pa3HOCTOpoHHee
[AEeMOHCTPUPYIOLLMIA ry6okoe paccMOTpEHVE BOMPOCOB,
5 NOHVMaHWe NpeaMeTa 1 LIMPOKYIO CBUIETENLCTBYIOLLEE O 3HAUYUTETBHOM
86 - 100 3pYAMUMIO B OLIEHVBaeMoW obnacTtu. camocTosiTenbHoN paboTe ¢
(oTnn4HO) KpuTU4eckuin, opuriHanbHbIi NOAXOMA K | UCTOYHMKaMW. KauyecTBO MCTONHEHNS

maTepuany.
YuuTbiBatoTcA 6annbl, HaKONMNEeHHbIE

BCeX 3reMeHTOB 3a4aHnA NOJTHOCTbIO
COOTBETCTBYET BCEM TpeGOBaHVIHM.
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B Te4eHue cemMecTpa.

YuyntbiBaroTcA 6ansnbl, HAKONJNEHHbIe
B Te4yeHue cemMecTpa.

OTBET NOJHbIN, OCHOBAHHbLIN Ha
npopaboTke Bcex 06s13aTenbHbIX
NCTOYHUKOB MHdopmaumn. Noaxoa k
mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

Bce 3apaHHble BONPOCHI OCBELLEHbI B
HeobxoAVMMOoW NonHoTe u ¢ TpebyembiM
KayecTBOM. OLINOBKN OTCYTCTBY!HOT.
CamocToaTenbHas pabota nposedeHa B
[ocTaToyHOM obbeme, HO

75-85 YuutbiBaloTCca 6annbl, HAaKONJIEHHbIE | OrpaHMYMBaEeTCs TONbKO OCHOBHBIMM
B Te4YeHue cemMecTpa. peKOMeHO0BaHHBIMU UCTOYHUKaMK
WHOpMaLmK.
4 YuntbiBaroTcA 6ansnbl, HAKONJNEHHble
(XopoLLO) B Te4YeHue cemecTpa.
OTBET CTaHOapTHbIN, B LENIOM PaboTa BbinosiHeHa B COOTBETCTBUM C
Ka4yeCTBEHHbI, OCHOBAH Ha BCEX 3agaHvneM. NimeroTcsa oTaenbHble
06s13aTenNbHbIX MCTOYHMKAX HecyLLeCTBEHHbIE OLWNBKN unn
61— 74 HdopMauuu. MpucyTcTByoT OTCTYMMEeHMs OT nNpasun 0PopMIIEHNS
B Hebonblwme npobernbl B 3HAHWAX Unu paboThbl.
HeCyLLeCTBEHHbIE OLLNOKN. YuutbiBatoTCcs 6annbl, HaKoNnJeHHbIe
YuyntbiBaloTcA 6annbl, HAKONNeHHble | B TeYeHue ceMecTpa.
B Te4YeHue cemecTpa.
OTBET BOCNPOM3BOAUT B OCHOBHOM 3agaHuve BbINOSHEHO MOMTHOCTbLIO, HO B
TONbKO NEKUMOHHbIe MaTepuansl, 6e3 paboTe ecTb OTAEerNbHbIE CYyLLECTBEHHbIE
camocTosTenbHoM paboThl € owmnbkK, NMBo Ka4ecTBo
pEKOMEHO0BaHHOWM NUTEpPaTypPON. npeactaenennst paboTbl HU3Koe, NMBo
[leMoHCTpUpYyeT NoHMMaHue npeameTa B | paboTa npeacTaBneHa ¢ onosgaHvem.
51-60 uenowm, 6e3 yrnybneHus B getanu. YuutbiBatoTCcs 6annbl, HaKoNJeHHbIe
MpuCyTCTBYIOT CYLLECTBEHHbIE OLLUMOKM B TeYyeHue cemecTpa.
unu npo6Genbl B 3HAHUSAX MO HEKOTOPbLIM
3 TeMaMm.
YuntbiBaroTcA 6ansnbl, HAKONJNEHHbIe
(yRoenetso- B TeyeHue cemecTpa.
pUTENbHO) OTBET HemnorHblI, OCHOBAHHbIA TOMLKO 3afaHuve BbINOMHEHO MOMHOCTbLIO, HO C
Ha NeKUMOHHbIX MaTepuanax. Mpu MHOTOYMCIEHHBIMY CYLLECTBEHHBLIMU
NOHUMaHUN CYLLIHOCTU NpeaMeTa B owmbkamu. MNpy 9TOM HapyLUEeHbI
LieNioM — CyLLIECTBEHHbIE OLLUMOKUN KK npaeuna oopPMIIEHNST UM CPOKK
40 - 50 npo6enkl B 3HaHWAX cpasy no npeacTaeneHns paboThbl.
HECKONbKMM TeMaM, He3HaHue YuuTtbiBatoTcs 6annbl, HaKoNJeHHble
(nyTaHuua) BaXHbIX TEPMUHOB. B Te4eHue cemecTpa.
YuntbiBaroTcA 6ansnbl, HAKONNEeHHble
B Te4YeHue ceMecTpa.
Hecnoco6HOCTb OTBETUTL HA BOMPOC OTCyTCTBME OOHOMO UIN HECKOIbKUX
6e3 nomowu npenogasatens. HesHaHne | 06s13aTenbHbIX 3IeMEHTOB 3adaHus,
3HAYMTENBHOW YacTU NPUHUUMMATIBHO NGO MHOroYMCreHHble rpybbie owmnbKn
17 -39 BaXHbIX 3N1EMEHTOB ANCLMNITUHbI. B paboTe, nMbo rpyboe HapyLueHne
- MHorouncneHHble rpybbie oLMGKN. npasun oPoOpMIIEHNS U CPOKOB
He yunTbiBaloTCA 6annbl, npeacTaeneHns paboThbl.
HaKOMJIeHHble B TeYeHue ceMmecTpa. He yunTbiBaloTCcs Gannbl,
HaKoOMJIeHHble B TeYeHue ceMmecTpa.
2 HenoHnmaHue 3agaHHoOro Bonpoca. CopaepxxaHue paboTbl NONMHOCTLIO He
HecnocoBHOCTb chopmMynupoBaTh XOTs COOTBETCTBYET 3aaHuI0.
1-16 (HeyRoBneTBO- Obl OTAEnNbHbIE KOHUEeNUuU aucumunnuiel. | He yuutbiBaroTcs 6annbl,
pUTENBHO) He yuuTtbiBatoTCa 6annsl, HaKOMeHHble B TeYeHue ceMecTpa.
HaKOMJIeHHble B TeYeHue ceMmecTpa.
MonbITka cnucbiBaHMS, UCMOMb30BaHMS MpencraBneHne Yyxon paboTsl,
HepaspeLLeHHbIX TEXHUYECKUX nnaruat, nnbo oTkas oT npeacTaBneHUs
YCTPOWCTB WUIK NONb30BaHuWs paboThbl.
0 nofickasKkom Apyroro YyernoBeka (BHe He yunTbiBaloTCA 6annbl,
3aBMCUMOCTM OT YCNELLUHOCTU TaKoM HaKoMNJIeHHbIe B TeYeHue cemecTpa.
NonbITKN).
He yuntbiBatoTca 6annbl,
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| | HakonneHHbIe B TeyeHue cemecTpa. |

9.2. TnoBble KOHTPONbHbIE 3a4aHUA UM UHble MaTepuarnbl, HeO6XoAUMble ANA OLEeHKU
NpPaKTU4YECKOro onbiTa, YMeHUM U 3HaHUN

9.2.1. lNepeyeHb BONPOCOB NO AUCLUNIIMHE
rrl\;gn dopmMynupoBka BONPOCOB
1 | MNpeactaBneHus o AMCKPETHOM COCTOSIHUM BellecTBa. [[a3oobpasHoe, XXnaKkoe n TBepaoe COCTOSHNUS
BeLlecTBa.
2 | BHyTpeHHsia aHeprust Ten n cnocobbl €€ M3MeHEeHUs.
3 | ABneHune anekTpoMarHUTHOM MHAYKUMK. [TpruMepbl NPOSBNEHUS SNEeKTPOMarHUTHOM UHAYKLUMK 1 ee
NCNONb30BaHNE B TEXHUYECKMX YCTPONCTBAX
4 3akoH Oma anga yyacTtka uenu. lNocnegosaTtenbHOe 1 napannenbHoe coeauHEHNsI NPOBOAHMKOB.
5 | 3akoHbl oTpaxkeHus n npenomnexHus ceeta. lNokasatens npenomnenuns. MNMpakTnyeckoe
MCNonb30BaHUE 3TUX 3aKOHOB.
6 | JlnHzbl. Pokyc NnH3bI. MNMocTpoeHne n3obpaxeHuii B cobmparoLlen nnH3e. Vicnonb3oBaHne nNuH3 B
ONTUYECKMX Npubopax.
7 | SnekTpuyeckoe n marHMTHOE nonsi. ICTOYHMKKM 3TUX NONen 1 MHOUKATOPbI ANs UX OOHapYXeHus!.
[Mpumepbl NposBAEHUS 3TUX NONEN.
8 | MNasoBble 3akoHbl. M306apHbIn npouecc (3akoH Men-Jlioccaka).
9 | MasoBble 3akoHbl. M3oTepmuyeckuin npouecc (3akoH bonna-MapuoTTa).
10 | l'asoBble 3akoHbI. M130xopHbIN Npouecc (3akoH LWapns).
11 | O6bsacHuTe Ha ocHoBe MKT npouecc ncnapeHums.
12 | Kak MOXHO onpegenntb OTHOCUTENbHYIO BMaXHOCTb? Bce nu KpucTannmyeckue Terna aHM3oTpOnHbI?
13 | Kakve Benu4ymHbl XapakTepumayT COCTOSTHUE MaKpOCKOMUYECKNX Ten?
14 | MNMoyemy cXKaTb XUAKOCTb MOYTU TakK e TPYAHO, Kak U TBEpAoe Teno?
15 | O6bacHuTe Ha ocHoBe MKT BO3HMKHOBEHME ynpyrux cun npu gecdopmaumm obpasua.
16 | lNoHATne ngeansHoro rasa.
17 | 3aKoHblI NOCTOAHHOIO TOKA.
18 | OcHoBHble nonoxeHna MKT, nx o6ocHoBaHuMe.
19 | lNMoyemy B TEMMOBbLIX ABUraTensix B Ka4ecTse paboyero Tena UCnonb3yoT ra3 unv nap?
20 | Kak npomcxoguTt KUNeHne XXngkoctu?.
9.2.2. [NepeyeHb TeM foknagoB (pegepamos) no AUCLUNINHE
:l/i dopmynupoBka TeMbl (pegepamos, acce, rp.)
1 | MarHuTbl: cneuumduka Ux B3auMoaencTBus ¢ opyrumm npegMmetamu
2 | Metoabl nonyyeHus NonynpoBOAHNKOBbLIX MAACTUH
3 | WapoBas MonHUsA — yHUKanbHOEe NpupoAHoe sBMneHne
4 | Bugbl NCTOYHMKOB MCKYCCTBEHHOIO OCBELLIEHMS
5 | CywHOCTb BHellHero otoaddekta
6 | YnbTpasByK U BO3MOXHOCTU €ro NpMMeHeHUs

BapuaHTbl TMNOBLIX 3ag4a4 No AUCUMNIINHe

Ne

/n YcnoBusa TMNOBLIX 3aaad BapwuaHT otBeTa
B cocyne émkocTtbio 10 11 npy HopMarnbHbIX BHSaqane onpefenumMm HopMarbHble YCOBUA: Py =
ycroBusix Haxoautcsa asoT. OnpenenuTs: 10" NMa — HopmarsbHoe atmMocdepHoe

hasnenuve, T, = 273 K — HopmanbHas

4Yncno Moren a3oTta, Maccy asoTa u .
TemnepaTtypa, V, = 22.4 n — MOnSpHbIA 00BbEM.

KOHLUEeHTpauuo Monekyn B cocyae.

Bocnonb3yemca ypaBHeHunem MeHgeneesa-
KnaneripoHa B Buge:
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mRT, NRT,
pV=_ = =VvRT, (1.
M Na

OTcioga Bbipa3vM MCKOMOE KOMMYeCTBO MOMen
(konunuecTBO BeLecTsa V):

PoV
= 2).
V=RT, )
N3 ypaBHeHus (1) BbIPa3nM Takke Maccy asoTa
PoVM
- 3).
m=" o 3

KoHueHTpauusa monekyn B cocyge n= N/V, Torga
n3 (1)
PoNa

n="qr (4).

YuntbiBas, 4To MonsipHast macca M = 28 r/monb,
no dpopmynam (2) - (4) Hangem: v = 0,44 monb, m
= 0,012 kr, n = 2,65%x10° 1/m°.

Oteet: 0.44 monb; 0.012 kr; 2.65%x10% 1/m>.

Kakoe konm4ecTBo KMcrnopoga BbinyCcTunm n3
©annoHa émkocTbto 10 11, ecnu gaBneHune
yMeHbLWNIock OT 14 atm go 7 atm, a
TemnepaTypa noHmsunace ot 27 °C go 7 °C?

Bocnonbayemcst ypaBHeHueM MeHgeneesa-
KnaneipoHa 4nsi nepBoro CoCTosiHUS:

m;RT,

p.V = M ().

M ansa BTOPOro COCToOAHUA:

m,RT,

povV = M (2).

Bbipasum maccel 13 ypasHeHun (1) 1 (2) n BbluTEM
13 NepBON Maccbl BTOPYHO:

VM P1 P2
Am:—(—_—) (3)
R T, Ts

Yytem, 4yto

T,=t, +273 = 300 K,

T,=t, +273 = 280 K.

MonsipHast Macca M = 32x107° kr/monb. Mocne
BbluMcrieHun nony4yrm Am = 0,083 kr.

OTBeT: 0.083 Kr.

OnpepenuTe, Kak UAMEHUTCA Macca Bo3gyxa
B KOMHaTe nnowagbto 20 M2 1 BbICOTOM 3

M Npu NOBbILLEHUN TemnepaTypbl oT 0

°C pgo 27 °C npw HopManbHOM aTMOCepHOM
OaBrneHnu.

[ns pewenns 3agayn BOCNonNb3yemcs
ypaBHeHneM MeHaeneesa-KnanenpoHa:

m;RT,
(2),

raoe po — HopMarlibHoOe aTMOC(bepHoe naBleHune.

PV =

Mpu yBeNuyeHnn TemnepaTypbl:

m,RT,
pOV = M (2)!

O6bEM KOMHaThl V paBeH:
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V=5d

Bblpasum macchl U3 ypaBHeHur (1) u (2) u BbluTEM
13 NepBoi Macchl BTOPYH, NoAcTaBmB oopMyny

ansa obbema:
pOSdM 1
—_——— 3).
Am=""¢ —( LT ) ()
30ecb

T,=t,+273 =273 K.
T,=1t,+273 =300 K.

Mocne noagcTaHOBKM YMCIIEHHbIX 3HAYE€HUI B
dopmyny (3) nony4yaem Am = 6,9 Kr.

OTBeT: yMeHbLNTCA Ha 6,9 Kr.

9.3. MeToauueckue matepuanbl, onpegensiowme npoueaypbl oOLeHMBaHUA 3HAHUIN, YMEHUN 1
npakTM4ecKoro onbiTa
9.3.1. YcnoBua ponycka obyuvawouwerocsas K cpave 3K3amMeHa UM MOPSAAOK JNUKBMAALMU

aKageMu4yecKkom 3a4o0mMKeHHOCTH

lMonoxeHne O NpoOBeOEHUM TEKYLLero KOHTPONS YCNEBaeMOCTU U MPOMEXYTOYHOW aTTecTauuun
oby4yarowmxcs (NPUHATO Ha 3acefaHny YyeHoro coseta 27.04.2021r., npotokon Ne 5)

9.3.2. ®opma npoBefeHUsi NPOMEXYTOUYHOM aTTecTauMm No AUCUUNInHe

yCTHasa X NMMCbMEeHHasda KOMMNbOTEPHOE TECTUPOBAHNE NHadA

9.3.3. OcobeHHOCTU NpoBeAeHUA 3K3aMeHa
lMpomexyToyHas aTTecTtauus — 3K3ameH - NMPOBOAUTCA B YCTHOW chopme no Gunetam. ObGydvatomecs

rotoBstca k oTBeTy (30 MMHYT) wu oTBedvarT no Bonpocam 6Guneta (15 muHyT). lMpu nogrotoBke
oby4yarolmecs, pellasi NpakTUYecKyo 3agady, MOryT MONb30BaTbCH KanbKyNnsaTOPOM UM HeOBXoaAMMbIMU
Tabnuuamu.

OueHka obbsiBnsieTcs o6yqarou.|,emyc;| No OKOHYaHWK OTBETA.
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