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Pazpen 1. OBLIASI XAPAKTEPUCTHKA MOAYJISl «CriennaibHble pasae/bl HAY4HO-
byHaamMeHTaTbHBIX 0CHOB NPOeCcCHOHAILHOI AeATETHHOCTH

1.1. AHHOTaIHUA COAEPKAHUA MOXY.IsA

Monyne «Crenuanbhbie pasnensl Hay4HO-(YHIAMEHTATHHEIX OCHOB MPO(EeCCHOHATBHOMN
AEATENLHOCTHY OTHOCHTCS K 00s3aTeNbHON YacTH 00pa3oBaTelbHOil MporpaMMBI H HAIIPaBleH Ha
NpHOOpeTeHHe  3HaHMH, HEOOXOJWMBIX I8  M3ydeHHS  JMCUMIUIAH,  CBS3AHHBIX  C
npodeccHOHATBHON  NOATOTOBKOM MO  HANpaBIeHHIO «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE
obecrieyeHHe MAaIIMHOCTPOUTENBHBIX IIPOH3BOJCTBY. Llens oOydenus - chopMEpoBaTh
HeoOXoauMble GyHIaMeHTaTbHbIe 3HAHNS IS H3YYeHHS CIIeLHaNbHbIX AMCIATLIHH.

Monyne «CnenuaneHble pasjenbl HaydHO-(YHIAMEHTAILHBIX OCHOB npodeccHOHATBHOR
ACATCNEHOCTH» ~ COCTOMT H3 TpeX MHCUMIUIMH — «XuMmus», «Teopus BeposTHOCTH H
MaTeMaTH4eCKas CTATUCTUKAY, « ClielMabHbIe pasaesl QU3HKH».

Jucnunmna « Teopus BepOSTHOCTH M MaTeMaTHYECKas CTATHCTHKA» TO3BOJISET IOHHMATD
BEPOATHOCTHYIO IPHPOIY (QU3MKO-XMMHUECKHX NPOLECCOB H MPUMEHSTH CTATHCTHIECKHE METO/bI
HX OmHCanus. GopMHUpyeT COCOOHOCTH BHUIBHIATb TMIOTE3H H IPEUIAraTh MyTH HX IIPOBEPKH,
ACTATh BBIBOIEI Ha OCHOBE JKCNEPMMEHTAIBHBIX NAaHHBIX, MPENCTABIECHHBIX B BHAE TPa(HKOB,
TaOMHI MM JHArpaMM.

Hucuunina «CrienualbHele pasness! GpH3HK dopmupyeT y obyuyaromuxcs cnoco6HOCTH
KOMILIEKCHO M I'paMOTHO aHATM3MpOBATh (M3MYECKHEe MPOLECCH; HCIOIb30BaTh COBPEMEHHBIE
TEPMHHBI H IIOHSATHS B 00JIaCTH €CTECTBEHHBIX HAyK

Hucuurmea «XuMHs» HaneneHa Ha obecleueHHe (GyHIaMEHTATBbHOM MOATOTOBKH
OakanaBpoB IO TEOPETHYECKMM BONPOCAM XHAMHM HA OCHOBE YCBOEHHS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IIPOTEKaHHs XMMHYECKHX IIPOLIECCOB, SKCIEPHMEHTANBHBIX METOJIOR HayKH,
HEOOXOMMMBIX JUIS pelleHHs MpodecCHOHATBHBIX 3a1a4, a TakkKe Cco3JaHusa 0asel Ui
TIOCTICTYIOMEro M3y4CHHs APYTHX JMCUHMIUIMH, KaK XHMHYECKOTO Tak M IPOdECCHOHAIBHOTO
IMKJIOB B COOTBETCTBHH C IIPOdHIeM 00ydeHHs.

1.2. CrpykTypa 1 06bem Moay.is

O6bem aHcuHnINH ®opma HTOroBoIi
Ne MOOYJist H BCEro NPOMEXYTOYHOMN aTTecTalHH
IlepeyeHs AUCHHILIMH MOAYJIA
vl P Aancy ony:. MOJYJIsi B 324€THBIX | 110 JUCHHNIHHAM MOAY.IS H B
€AHHHUAX H Yyacax HeJI0M N0 MOAYJIH
1. XuMus 3/108 3ayer
Teopus BeposTHOCTH H
3. p P 2 TE 3ayeT
MaTreMaTH4eCKas CTaTUCTHKA
3. CnenunanbHele pasnens buzuku 2992 3ayeT
71252
HTOT'O no moaymo: He MpeyCMOTPEHO

1.3. IlocienoBaTebHOCTL 0CBOEHHSI MOJIY.Is1 B 06Pa30BaTe bLHOI nporpamme

IIpepexBu3uTHI MOTY. 18 Monyne «Hayuno-hys1aMmeHTaIBHEIE OCHOBEI
PO(eCCHOHATBHOM JeSTENHHOCTH

IlocTpeKBH3UTBI H KOPPEKBU3HTHI Mony s «OcHOBBI HE)KEHEPHBIX 3HAHUID H MOJYIIH,

MOy (opMupyeMBIe yYaCTHHKaMH 00pa30BaTe/IbHBIX
OTHOINEHHH




1.4.Pacnpenesienne KOMIeTeHIHI 10 AHCUMILIHAAM MO s, ILIAHAPYeMble
pe3ysbTaThbl 00y4eHHs (HHAHKATOPHI) IO MOAYJIIO

Wzyyenne JUCLUMIUIMH MOIYIS [peIyCMaTpHBaeT (hOPMHPOBAHHE KOMIIETEHIIHIA
[IOCPEJCTBOM IIOC/IENOBATEIbHOIO OCBOCHHS pPE3yJbTaToOB OOydYeHHS! Ha ONpEJESeHHOM YPOBHE
CIIOKHOCTH COIEPKaHHUS.

Pesynsrarsl 06yueHus M0 IMCIHILIMHE — 9TO KOHKPETHbIE 3HAHHUS, YMEHHS, OITBIT U APYTHE
Pe3ynbTaThl (COAepKaTebHbIE KOMIIOHEHTHl KOMIIETEHIIMH), KOTOPBIX IIAHUPYeTCs HOCTHYb Ha
dTane W3y4eHHs JHUCIMIUIMHBEI MOIYJIs H KOTOphle MAO/DKHBI OyAyT IIPOJEMOHCTPHPOBAHEI
obydaromuMHCs W OIIEHEHBl MpENnoJaBaTelieM 110 MHIMKAaTOpaM/U3MEPSEMBIM ~ KPHTEPHSAM,
BKJIFOYECHHBIM B (JOPMYTHPOBKY pe3yIbTATOB 00yUEHHUS.

Wunukarop — 3T0 npu3HaK / CHrHad/ Mapkep, KOTOpbIi MOKA3bIBAET, HA KAKOM YPOBHE
00yJaromuics JODKeH OCBOMTE Pe3yJIbTaThl OOyUEHHS H HX NpeabsABICHHE JODKHO IOATBEPIUTE
(axT 0cBOEHHS NPEIMETHOTO CONEPIKAHMUSA NAHHOM IMCIHAIIIHHEL

WHAMKaTopl YUMTBIBAIOTCS TPH BBEIOOPE M COCTABIEHHH 3aIaHMid KOHTPOJIBHO-
OLEHOYHBIX MEPONPHUSTHH (OLIEHOYHBIX CPEICTB) TEKyIIEH | IIPOMEKYTOYHOH aTTECTALHH.

Ilepeuensn
Kox u HaumeHnoBanue ILnanupyemble pe3yabTarsl 00y4YeHus
AHCIATLIHH
KOMIETEeHIHH (mHIHKATOPLI)
MOIYJIsl
1 2 3
OIIK-1. Criocoben nanus:
(hopMyIMpOBATE M peIaTh | o  JeKTPOHHOE CTPOEHHE aTOMOB M MOJIEKY I,
3a/la4H, OTHOCSIIHECS K OCHOBEI TEODHH XHMHYECKOH CBS3H B
npoecCHOHATBHOIM COCITHHEHHAX pasHBIX THIIOB;
ACATCIIBHOCTH, IPUMEHASL | ¢  (CHOBHBIE 3aKOHOMEPHOCTH IIPOTEKaHUSA
(yHIaMeHTaTbHEIE 3HAHHS XAMHYECKUX IPOIIECCOB M XapaKTEPHCTHKH
OCHOBHBIX PaBHOBECHOIO COCTOSIHHS, METOIBI
3aKOHOMEPHOCTEH ONMHUCAaHHAd XMMHYECKHX paBHOBECHH B
Pa3sBHTHS IPHPOJIEI, pacTBopax 3MeKTPOTHTOB
Ko 4elloBeKa u o0ImecTa Vvenus:
e Brmonusare OCHOBHBIE XHMHYECKHE
oIepanu, OIIpENeNATh
TEePMOIMHAMHYECKHE XapaKTEpHUCTHKH
XHMHYECKHX pEakIuii H paBHOBECHBIE
KOHIIEHTPAL[iH BELIECTB
Hmempv onvim/enadems:
® DKCNepHUMEHTAIbHEIMHE METOAMH
omnpeneneHus: GU3MKO-XHMHUYECKUX
CBOWCTB HEOPraHUYECKUX COETHHEHHI
OIIK-1. Cnocoben | 3nanus:
dopmyupoBaTh M pemats | ¢ 3nemMeHTH KOMOMHATOPUKH, CIydaiHEIE
Teopus 3ama4yd, OTHOCAINUecs K COOBITHSI W  ciydaliHble  BEJHYHHEL,
BEPOSTHOCTH M Ipo(decCHOHATEHOIM OCHOBHEIE 3aKOHEI pacIpeneneHus
MaTeMaTHaeCkat | negreNbHOCTH, MPUMEHSS e e
CIRTECTERR (GyHIaMeHTaIbHEIE 3HAHHS Yoenus:
: ® IPHUMEHATH METOJBI CTATHCTHYECKOIO
OCHOBHBIX
aHajM3a ¢ IpUMeHEeHHeM




3aKOHOMEPHOCTEH
pa3BUTHS MIPHPOIBI,
yenoBeKa H o0mecTea

HHGOPMAIHOHHEBIX TeXHOJIOTHH st
pemeHus npodecCHOHATBHEIX 33134

CrnenuanbHele
pas3zaens! pu3nku

OIIK-1. Cnocoben
(hOpMYJTHPOBATh U peInaTh
3a1a4d, OTHOCSIIHECS K
npohecCHOHATBHOI
JEATEIBHOCTH, IPUMEHSISI
¢yHIaMeHTaTbHEIE 3HAHUS
OCHOBHBIX
3aKOHOMEpHOCTeH
Pa3BUTHSA IPHPOIEI,
YyesoBeKa U obmecTsa

3uame:

e (yHIaMeHTaIbHble (PU3UYECKHE OIBITHI, HX
POJIb B Pa3BUTHH HAYKH;

® Ha3HAYeHHE M  [PHHIMOB  JeHCTBHA
BaXHEHIINX (pU3HYecKuX npudbopoB.

Vuenw:

e paborare ¢ mpubopaMuH U 00OpYIOBAHHEM
COBpEMEHHOH (pu3ndeckoit 1abopaTopuu;

® JCIOJB30BaTh pazM4HEIe METOIHKH
(uspdecknx  m3Mepenmit W 06paboTKH
9KCIEPUMEHTATBHEBIX JaHHBIX, B TOM YHCIE C
IIPUMEHEHHEM KOMIBIOTEPHON TEXHMKH H
HH(OPMAIMOHHEBIX TeXHOIOTHHM IIPH PELICHHH
3aj1au;

Hmemb onvim/eénadems:

® HaBHIKAMH HCMOJIb30BAHHSA METOJIOB
(buznveckoro MO/IETHPOBaHHS B
HH)KEHEPHOH NpaKTHKe;

® NPHMEHEHHS OCHOBHBIX METOIOB (DH3HMKO-
MaTeMaTH4ecKoro aHauu3a s pelleHUs
€CTECTBEHHOHAYYHEIX 3a]a4;

1.5.®opma obyuenus
Peanmusanus momyns npexycMorpena st o6ydaloIMXCs 10 OYHOM, 0YHO-330YHOM H 3304HOM

hopmam.

PA3JIEJI 2. TIPOT'PAMMBI MOJY.JISA
CrennanbHble pasjens! Hay4HO-yHIaMEHTATBHEIX OCHOB IIPO(EeCCHOHATBHOM
HeATEbHOCTH

2.1. PABOYASA ITPOTPAMMA JTUCIHUILJTAHBI

Xumus
Paboyas mporpaMMa JHCLMIUIAHE COCTABIEHA ABTOPAMH:
YueHnas creneHn Hoapa3zaenenne
Nen/nm | ®amuaus Hvs OTaecTBo * | JoxHoCTh ApHal
y4eHoe 3BaHHe
1 CTapIuii €rapTaMeHT
ITpoxopoBa Oxcana P Acuag
IpernojaBaTte | €CTeCTBEHHOHAYYH
Bukroposna
b oro obpazoBaHus




2.1.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIM3AIIUA TUCIUAILIUHBI

Xumus

2.1.1.1. Texnonorun 00y4enHns, HCNOIb3yeMble NPH H3YYeHHH THCIATLTHHBI MOTYJIsI

CmemanHOe 06ydYeH e C HCTIONB30BAHUEM 3IEKTPOHHOTO 06y eHHS.

2.1.1.2. Ilnanupyembie pe3yIbTaThl 00y4eHnst (AHAHKATOPHI) 0 AHCHHILIHHE

Kon v naumeHoBaHHe
KOMIIETEHIIHH

Ilnanupyemsie pesyabTarsl 06y4eHus (AHIMKATOPEI)

OIIK-1. Crniocoben
(GopMymHpoBaTh W pemars
3a7a4d, OTHOCsIOHeCS K
npodeccHOHATBHOM
NEeATeNBHOCTH, TIPUMEHSSL
(GyHIaMeHTalbHBIE — 3HAHHS
OCHOBHBIX 3aKOHOMEpPHOCTEH
PasBUTHsA IPHPOJEL, YeJIOBEKa
¥ obuiecTra

3nanus:

® DIEKTPOHHOE CTPOEHHE aTOMOB M MOJEKYJI, OCHOBEI TEOpUH
XUMHYECKOH CBA3M B COEIHHEHHUSX PA3HBIX THIIOB;

¢ OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHHS XHMHYECKHX
IIPOLECCOB M XapaKTEepPHCTHKH PABHOBECHOI'O COCTOSIHHS,
METOZBl ONMCAaHHS XMMHYECKHMX DaBHOBECHH B pacTBOpax
3NIEKTPOJIUTOR

Vmenua:

® DBEINOJHATE OCHOBHBIE XHMHYECKHE ONEpAlHH, ONPEIEIATH
TEPMO/IMHAMHYIECKHE XapaKTePHCTHKH XHUMHYECKHX PEaKIHit
U PaBHOBECHBIE KOHIIEHTpAIIMH BELIECTB

Huems onvim/énadems:

OKCIIEPUMEHTATBHBIMH ~ METONAMH  OIpe/e/eHHs

XMMHYECKHX CBOHCTB HEOPraHHYECKUX COETMHEHHI

¢u3uKo-

2.1.1.3. Comep:xaHue JHCHHILIHHBI

Kon
pasaeioB
H TeM

Pa3pen, rema
JHCIHNJIHHBI

Copepxkanue

P1

Xumus u
nepuoaHYecKast
CHCTEMA YJIEMEHTOB

OcHOBHBIE XHMHYECKHE NOHSTHS. MaTepHs U BEIIECTBO.
ATOM, MOJIEKyIa, XHMHYECKHH dJIEMEHT. BajleHTHOCTH U
CTENICHb  OKHCIIEHHs  JJeMeHTa.  ATOMHas H
MOJeKyJsipHas Macchl. KoIW4ecTBO BelecTBa — MOJIb.
OcHoBHBIE NOJIOKEHHS H bopMyITHPOBKH
(QyHIaMEeHTATBHBIX XHMHYECKMX TEOPHHl H 3aKOHOB:
aTOMHO-MONIEKYJIipHasl ~TEOpHs, 3aKOH COXpaHEHMs
MacChl M OHEPruM, IIEPHOIMYECKHH 3aKOH, Teopus
XMMHYECKOTO  CTPOEHHS  BEINECTBA. OcHoBHEIE
TIOJIOXKEHHA B (POPMYITMPOBKH Ta30BhIX 3aKOHOB XHMMHH:
IPOCTHIX 0OBEMHEIX OTHOINEHHMI, ABOrajpo, ypaBHEHHE
Menneneesa-Knaneiipona. OCHOBHBIE TIONOXEHHS |
(GOPMYNIMPOBKH CTEXHOMETPHYECKMX 3aKOHOB XHMHH:
IOCTOSIHCTBA ~ COCTaBOB,  OKBHBAJIEHTOB,  KpPAaTHHIX
OTHOILCHHH. Tlousarue XHMHYECKOT'O JKBHBAJICHTA
dJIEMEHTa M COeIUHEHHs. MoispHas Macca SKBUBATIEHTA
H  MOISpHBIA  DKBHBAICHTHHIH  00BeM.  Obmee
IIpeAcTaBlieHHe 00 aToMe. OJJEeMEHTAapHbIE YaCTHIIBI
aroMa, aTOMHOE SJpO, M30TONbI, H300aphl, H30TOIEL.




IloBenenue amexTpona B arome. KBaHTOBEIH XapakTep
U3MEHEHHH sHepru. [[BolcTBEeHHAs NIPHPO/Ia 3JEKTPOHA.
YpapHeHue Jlyu ne Bpoitst. [IpuHIHT
HeompeeneHHocTH ['eiizenbepra. IlousiTie 0 BOMHOBOM
¢Qyukiuu.  Ypasuenwe Illpemunrepa. I'naBHoe u
OpOHTaNbHOE KBaHTOBBIC uYKMCla. MarHHTHOE KBaHTOBOE
guciio. CIMH 3NeKTpOHa M CIIHHOBOE KBAHTOBOE YHCIIO.
CxemMa cTpoeHHSI 3NEKTPOHHOM OOOJOYKHM aToMa IO
YEeTBIpEM KBAaHTOBBIM uHcinaM. [lpuwnnun Ilaynm w
CIeNCTBHs H3 Hero. OmucaHue 3JeKTPOHHON O0OIOYKH

aToMa 3JIEKTPOHHBIMH bopmynamu H
dIeKTpOHOrpapudeckuM MeromoM. IlpaBmmo [yaua.
CnuHoBas Teopus BaJICHTHOCTH. 3anonHeHue

JJIEKTPOHAMH  JHEPreTHYECKHX  COCTOSHHH  atoma
COTJIaCHO MpPHHIMIY MHMHMMyMa OSHeprud. IlIpasuia
Kneukosckoro. Ilopsnok 3anojHEHHS 3IeKTPOHAMH
9HEPreTU4YeCKHuX YpOBHEH W moxypoBHed. WneanbHas u
peanbHas cxe- Mbl. OOmas 31eKTpoHHas (opmyia
aTOMOB, S-, p-, d-, f- 3eMeHTEL. DJIeKTpOHHAs CTPYKTypa
aTOMOB H TE€PHOJHYECKAs CHCTEMa 3JIEMEHTOB. 3aKOH
Mosmu. Ilepuomuueckmit 3akonm J[. M. Menneneesa.
CoBpemennas  ¢opMynupoBka  3akoHa. IlpuumHa
[IEPHOJIUYHOCTH H3MEHEHHS CBOHCTB 3J€MEHTOB M HX
coenuHeHHH. CTpyKTypa NE€pHOIHYECKOH CHCTEMEI
3JIEMEHTOB. Ilepuoner, TpYyHIIBL, IIOIrPYIIIIEL
[lepuomuaeckoe  W3MeHEHME CBOMCTB  XHMHYECKHX
3IEMEHTOB. PamWycel aTOMOB ¥ WOHOB. JHeprus
MOHM3AalMH.  DHEpPrus  CpOACTBA K  DJIEKTPOHY.
OJIEKTPOOTPHULIATEIEHOCTh.  KHCIOTHO-OCHOBHBIE W
OKHCIIHTEIbHO-BOCCTAHOBHTENLHEIE CBOMCTBA BEILECTB.

P2

Kucnorno-ocHoBHEBIE B
OKHCJIHTEIbHO-
BOCCTAHOBHTE/IbHEIE
CBOHCTBA BEIECTB

W3MeHeHHEe KHCIOTHO-OCHOBHBIX M  OKHCIIHTEILHO-
BOCCTaHOBHMTEIEHEIX CBOMCTB BEIIECTB B 3aBUCHMOCTH OT
CTENICHU OKHCJICHHS JJIEMEHTA, OT IOJIOXKEHHs B TaOIHIle
Jl. V1. Menpeneesa.

P3

XHMHYecKasi CBA3b

Xumuyeckas cB3b. YCI0BHs ee 00pa3oBaHus, IPHPO/A |
napameTpbl CBSI3H. OHepreTHuecKue KpHBBIE
B3aUMOJIEHCTBYIOIINX aTOMOB Bozopona. KoBaneHTHas
XUMHYECKass CBs3b. OIHOZNEKTPOHHBIA MEXAaHU3M ee
obpasoBanus. [loHSATHE KOBATEHTHOCTH BJIEMEHTOB.
KpatHocTs cBsi3u. J[OHOPHO-aKIENTOPHBIH MEXaHH3M
o0pasoBaHMs KOBaJl€HTHOH cBs3M. HacelmaeMocTe H
HanpaBlI€HHOCTh  KOBAIECHTHOH  cBsi3u.  CrpykTypa
MOJIEKYJI, G-, 7-, 8-CBSI3H, Sp-, Sp’-, SP -THOpPHIM3ALIMS
3JIEKTPOHHBIX ob1akoB %} IIPOCTPAaHCTBEHHAS
KoH(Qurypanus Monekysn. [lonspHas u HemomnspHas
KOBaJICHTHas CBA3b. JIMNOJBHBI MOMEHT CBSI3H H
MOJEKyNbl.  I'eomeTpHdeckas CTpYKTypa MOJIEKYIL
Onucanne XMMHYECKON CBA3M METOIOM MOJIEKYISPHBIX
opburaneif. Cxems obpaszopamms Hz, H', He™ no
Merogmy MO. Omepretuueckue cxembl 00pa3oBaHHs
Mouekys1 N2 u O2 1o MeTomy MOJEKYJISpHBIX opOuTaneit
(MO). Honnas cBsa3b u ee cBoiictBa. IloHsTHE




JNEKTPOBAJICHTHOCTH.  MeTtanmuueckas  CBf3b, €€
ocobeHHocTH. BomopomHas cBfi3b W ee BIMSHHE Ha
QusMyeckne W  XHMHYECKHE CBOMCTBA  MOJIEKYIL
MesxMonekyisspHOe B3aHMOIEHCTBHE.

P4

JHepreTHka
XHMHYeCKHX NPOLEecCoB

OCHOBHBIE TIOHATHS XHMHYECKOH TEpMOJHHAMHKH,
BHyTpeHHSS SHeprus M SHTAIBIMS CHCTEMBL. IlepBblii
3aKOH TEPMOIMHAMHKH. TennoBsle 3 dexTrI
XMMHUYECKHX peaKiuii. Tennota (aHTaNBINS)
00pa3zoBaHHs XUMHUYECKHX coequHeHuit. 3akoH JlaByasne-
Jlannaca. OcHOBHO# 3aKOH TEPMOXHMHH — 3aKOoH I'ecca u
CIIEJICTBHS. M3  Hero. OJHTpomus. Hanpasienue
XHMHYECKHX IIPOLIECCOB B H30JIMPOBAHHBIX CHCTEMAX.
Bropo#i 3akoH TepmMommHamMuKH. OHeprus I ub0ca.
Hampapnenne u mpemen caMOIpPOH3BOJIBHOIO TEYEHHS
XMMHYECKUX PEaKIUH.

P5

Ckopocthb peakumii n
MeToqbl ee
peryJMpoBaHHus

CKopoCTh rOMOTeHHBIX peakluii. 3aBHCHMOCTh CKOPOCTH
OT KOHILEHTPallMH pEarupylolluX BEIIECTB. 3aKOH
nevictBuss Macc. KoOHCTaHTa  CKOpPOCTH — peakIvH.
3aBUCHMOCTE CKOPOCTH DEaKIUH OT TEMIIEPAaTyphl H
OPUpOOBI peardpyromux BemecTB. I[IpaBuio Bant-
I'opda. Ilonste o6 >Hepruu axkTHBALMM. YpaBHEHHE
Appennyca. CKOpPOCTh T'€TEPOTEHHBIX XHMHYECKHX
peaknui. Mx ocobenHoctu. [lomsTHe o0 karamuse u
KaTaJm3aTopax.

P6

Xumuueckoe u paszosoe
paBHOBecHe.
KoaebarenbHbie
peakuuu

OGpatuMble ¥ HeoOpaTHMble peakluH. XHMHUYECKOE
paBHoBecue. KoHcranta  paBHOBecwsa.  CMeleHue
paBHoBecus, npuHuun Jle- Illatense. ®asosoe
PaBHOBECHE, OCHOBHbIE NOHATHA. OIHOKOMIIOHEHTHBIE
CHCTEMBI, JMarpaMMa COCTOSHHS BOIBI,  (ha30BBIE
nepexonsl. KonebarenpHble peaknuu (IepHOIHYECKHE
peaknuun). KonebaHus  KOHIEHTpauMii  HEKOTOPBIX
OPOMEXYTOYHBIX COEOMHEHHH M, COOTBETCTBEHHO,
CKOpOCTEH peakiimii.

P7

PactBopsl

PactBoper.  CnocoObl  BBIp@KEHHS  KOHLEHTpALHH
pactBopoB (%, MonspHas, HOpMalbHas, THTP).
PactBopumocTs.  CBo#icTBa  HCTHHHBIX  PacTBOPOB.
3axonsl Payns u Bant-T'odda. PactBopr! snekTponuTos.
Teopus snexrponutuyeckoit mucconuanun. CHIbHBIE H
cmabple  anexktponuthl.  CTEMeHb  JAMCCOLMAIUH.
Koncranra IHCCOLIHAITHH. ManopacTBoprMEIe
aneKTposiuThl. [Ipomssenenme pacrBopumoctd (IIP).
Honoobmennble peakuun. IlpaBuna HamucaHHs HOHHBIX
ypaBHeHHMH peakuui. KHCIOTBI, OCHOBaHHS M COJNH C
HO3UIMM TEOPHH JNIEKTPOIUTHYECKOH IHCCOLHALUH.
OneKkTponuTHYeCKas IMcCOlManus BoAbl.  MoHHOe
IpOM3BENEHHE  BOABL.  BOJOpOIHBIH  IMMOKa3aTels.
['uaoponus cosneit (Bee cayyan).

P8

JJIeKTPOXHMHYECKHE
CHCTEMBI

BosunkHoBeHHE JIBOfIHOl"O QJIEKTPHYECKOI0 CJI0Ag Ha
IPaHHIlE METAJUT—BOJA, METAI—PAcTBOP. DIEKTPOIHBIE
noteHnyansl. CTaHAapTHBIN BOZOPOIHEIH 3ekTpoa. Psa
CTaHJApTHEIX 3JIEKTPOAHBIX NIOTEHIIHAIOB. Y paBHEHHE
Heprcra. OKHCITHTETEHO-BOCCTAHOBHTEILHEIE PEAKIIHH.




Merton nomypeakuuii.

Teopus raneannueckux a7meMeHTOB. MeIHO-IIMHKOBEIN
aneMeHT [anuonsg- Sfkobu. 3JIC raneBaHHYECKOTO
JJIEMEHTa. SIBIEeHHS NONSIpH3aLMH U AENOJSPU3AINH.
KonuenTpanuosHbIii raJbBaHHYECKHiT 3JIEMEHT.
CymmHocts  snextponmusza. KaTomHele u  aHOIHBIE
OpOLECCEl TPH  3NEKTPOJIM3€ BOJHEIX  PAacTBOPOB
SJIEKTPOJIMTOB.  JDNEKTPOJIM3  PACIUIaBOB.  3aKOHEI
®@apaned. Beixon mo Toky.  Kopposus meramios.
Knaccudukanus xoppo3noHHBIX mporeccoB. CyIHOCTH
XHMHYECKOH M 3IEKTPOXHMHYECKOM KOPPO3HH.
@axTOpEI, ONpENESIONHe CKOPOCTh KOPPO3KuH. MeTo s
3a00UTEI  METAUIOB  OT  KOPpPO3UH.  XHUMHYECKHE
HCTOYHHKH 3JIeKTpHYecKoi sHeprun (XWDD). Ipunimn
NCUCTBHS  CBMHIIOBOTO  KHCIOTHOTO  aKKyMYyJsTOpa.
[Tpusnun neficTBHA MIENOYHOTO JKEJIE3HO-HUKEIEBOTO
aKKyMYJISATOpA. [Mpunanun JNeHCTBHSA XKEJIe3HO-
MapraHI€BOr0 TraJlbBaHHYECKOT0 3yieMeHTa (DeMeHT
Jlexnanme). TonnueHble 31emMenTsl. [IpuHIHUN AeHcTBUS
KHCJIOPOJIHO- BOJJOPOJIHOTO TOILTMBHOIO 3JIEMEHTA.

2.1.1.4. SI3pIK peaM3anUH NPOTrPAMMBI
IIporpamma IMCHMIUTMEEI PeaH3yeTcs Ha rocyaapcTBeHHOM a3bike Poccmiickoit Peneparyn.

2.1.2.YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JACIHUIIINHBI

Xumus
JeKTpOHHBIE pecypebl (H31aHHSA)

1. Xumust. Metonuueckue yKa3aHus K BBIIONHEHHIO pacdeTHBIX pabot Huxawmii Tarmm: HTU
(@) VYp®@¥, 2018. — 25c. PerdcTpamMOHHBIH Yy4YETHBI HOMep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumust. Meronuyeckue yKasaHHs K BBIIOJHEHHIO JabopaTOpHBIX paGoT Huskauii Tarwm:
HTU (¢) Yp®@VY, 2018. — 49c. PerucrpauuoHHEIH ydeTHbIi HOMep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IleyaTHbie H3paHusn

1. I'maaka HJL O6mas xumus: yueGuuk s Gakamaspos. M.: FOpaiit, 2012. 898 c. — 191
3K3.

2. I'munxa H.JI. 3amaun u ynpaxsenus no obmedt XuMuHM: yu.moc.Iyst By30B M.: Knopyc,
2012. 240 c. — 187 3x3.

3. XMMUSL: meronuyecKHe yKasaHHs M KOHTPONBHBIE 3ajaHMs s crygeHtoB / C.JI
Bamenko, E.A. Huxonenko, M.II. Konecnukosa, H.M. Tutos. Exarepun6ypr: ®TAOY
BIIO YP®YV, 2010. 49 c. (mecto xpanenus — JIJEHO).

Ilpodeccuonanbubie 06a3bl  NaHHBIX, HHQOPMANMOHHO-CNIPABOYHbLIE M IOHCKOBBIE
CHCTEMbI

1.9bC «YHuBepcuterckasi Oubnnoreka onnaiiny (http://biblioclub.ru)




2.9bC «JIanp» (https://e.lanbook.com/ ).
3.9b «Onexrponnas 6ubnnoreka HTW» (http://elib.ntiustu.ru).

Marepuansi aas aun ¢ OB3
Becr xontenr OBC mpencrasnen B BHIE (aitnoB cneuuanbHOro Qopmara s
BOCIIPOM3BE/ICHHSI CHHTE3aTOPOM peYH, a TAK )K€ B TECTOBOM BHJIE, IIPUIOJHOM JUIsl IIPOYTEHHS C
HCITOJIb30BAHHEM IKPAHHOH JTyNbl M HACTPOMKOM KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHHUE JUCIHHUAITIUHBI
Xumus

CgeneHust 00 OCHAMEHHOCTH NHCHMILIMHBI CHENHATHIMPOBAHHBIM H J1a60PaTOPHBLIM
000opy10BaHHEM H MPOrpaMMHBIM obecnedeHneM

Ne Bun 3ansTuii Haumenosanue OcHalEeHHOCTD CIIEIHAIBHEIX ITepeuens
m\ CHELHATBHBIX IIOMELIECHUH U TIOMEIIEHHH 1 IPOTrPaMMHOTO
I IIOMEIIEHHH 1 CaMOCTOSTETBHOM PabOTHI obecrieueHus.
IIOMEINEHMH [T PexBu3uTEI
CaMOCTOSITETEHO NOITBEPKIAIOIIETO
i paboTsl JIOKyMEHTa
1 | Jlexuuu Vuyebuas MebGens aynutopHas ¢ Microsoft Windows,
AyZHTOPHUS Ul | KOIHYECTBOM pabo4ynuX MeCT B oucHbI nakeT
NIPOBEICHHUS COOTBETCTBHH C KOJIHYECTBOM Microsoft Office,
JIEKIIMOHHBIX CTYIEHTOB, pabouee MecTo Horoeop Ne  43-
3aHATUH MpernoaaBaTeis, Jocka 12/1712-2019 oT
ay IMUTOpHAs. 18.11.2019.
KommrexT neperocHoro
IIPOEKITMOHHOrO 000y I0BaHHS:
HOYTOYK, IIPOEKTOp, 3KpaH Ha
LITATHBE.
2 | Jlaboparopubie Vuebuas e IlIkad BHITSKHOI, 2 1T He tpebyetcs
3aHATHSA ayMTOpHs I | e MaruuTHas Memmanka [13-6100,
IIPOBEIEHHUSI 4 mr
nabopaTopHEIX | o JJAB-TB-01/19 ¢ KPBIIIKOM
3aHsATH (331 BOZISTHAA GaHs-TePMOCTAT
wmw 335 ayn). +15°...100°C, Toun. +-0,1°C,
1911, nepemermuBanue paboyeit
XKHUIKOCTH, OXJIaXKIatOIHHi
KOHTYp, pabo4ee IIpoCTpaHCTBO
295x370x150
e [lIxad cymuIbHBIH
nabopatopusrii CHOJI 35.35./3
® Bechl TeXHHUECKHE
anexktpoHHBIe Ohaus SPU 2001
(npenen B3BemmBanus 2000 r,
neHa aenenus 0,1 r)
e Konbonarpeparens JIAB-KH-
500-3, Ha 3 ko165l mo 500 M
e XuMHYecKas mocyaa
® Mephas nocyaa
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e 24 tabypetkn

e Jlocka C IMOICBETKOM, CTOJ U
CTYJI AJIs mIpenoJaBaTeis

e Tabmuier Menneneepa,
PacTBOPHMOCTH

Koncynsranun YyeOHnas Mebenb ayuTopHas ¢
ayJIMTOPHS I | KOJMYECTBOM pabounX MECT B
NIPOBEICHUS COOTBETCTBHH C KOJHYECTBOM
" He tpebyetcs
KOHCYJIbTallMii | cTyeHTOB, pabouee MeCTO
IpernoaBaTess, 10cKa
ayIMTOpHasl.
Texymmit VuebHast Meb6ens ayuropHas ¢
KOHTPOJIb, ayTUTOPHS JJIs | KOHYeCTBOM pabodyux MecT B
IPOMEXYTOYHasI | IIPOBEJCHHS COOTBETCTBHH C KOJIHYECTBOM
aTTecTalus TEKyIIero CTYZAEHTOB, pabouee MecTo He tpebyetcs
KOHTPOJISI © IpenojaBaTe’s, 10cKa
IIPOMEXYTOYHO | ayAUTOpHAs.
¥ arrecTamum
CamocrosrensHas | [Tomemenus s | Mebens ayuTopHas ¢ OlistaitioniE
paboTa CTyIeHTOB | CAaMOCTOSTENBHO | KOJIMYECTBOM PaboyHX MECT B P ¢
o cucrema Windows,
i paboThI COOTBETCTBHH C KOJIHYECTBOM o
o0yJaroImuxcsi | CTyJIEHTOB, paboyee MecTo GBI IAKET
I eno,uaBa’Tenﬂ ocKa Microsoft Office,
apm»rro s o8 Horosop Ne 43-
K);MIIHF(})Te ;{aa TEXHHUKA: Lalids-20lenae
at ' 18.11.2019;
NIEPCOHAIbHBIE KOMIIBIOTEPEI,
i i JHorosop Ha
nepudepuiiHble ycTpoiicTBa,
IpeIoCTaBICHHE
MOJIKIIFOUEHHS K ceTH MHTepHer,
IIOCTOSTHHOTO

JIOCTYTI B 3NIEKTPOHHYIO
HHGbOPMAITHOHHO-
obpazoBarensHyio cpeay HTHU
(bummana) Yp®V, koMIuiekt

JOCTyIIa K CETH

Hutepuer ot
30.12.2019 Ne

800037
JIMIIEH3HOHHOTO IPOTPaMMHOTO
obecneueHus.
2.2. PABOYAS ITIPOTPAMMA JTUCHIATIIJIMHBI
Teopus eepoamuocmu u mamemamuieckas cmamucmuxa
PaGouas nmporpaMMa IMCIUILIHHEL COCTABJIEHA aBTOPAMH:
Yuenas crenenn IHoapa3nenenue
Ne n/n PQamuiaus Umsa OtaecTBo > | Jo3KHOCTH A
Y4eHoe 3BaHHe
" enapTaMeHT
Hemun Cepreit KaHJ. (pu3.-MaT. Asuap
JIOLIEHT €CTECTBEHHOHAYYH
EBrenneBny HayK, JOLIEHT
oro odpazoBaHus
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2.2.1. COJEP)KAHUE 1 OCOBEHHOCTHU PEAJIM3ALIMA JUCIUTTIJIMHBI

Teopu}l 6EPOAMHOCMU U MAMEMAMUYECKAA CMAMUCMUKa

2.2.1.1. Texnoaorun o0y4eHHs, HCIMOJIb3yeMble IPH H3YYeHHH TUCHHITHHLI MOXYJIsI

CmemanHOe oﬁyquHe C HCIIOJIB30BaAHHUEM JBJIEKTPOHHOTO 06y‘IEHHH.

2.2.1.2. Ilnanupyemble pe3yJbTaThl 00yJeHHus (MHAHKATOPHI) N0 AUCHHILIHHE

Kox m HamMeHOBaHHe
KOMIIETEHIIHH

ILnanupyemblie pe3yJbTaThl 00yueHus (MHINKATOPHI)

OIIK-1. Crnocoben
bopMmynmHpoBaTe M pewiaTh
3aJayd, OTHOCAINHECH K
npodeccHOHAIBHOR
JeSTETbHOCTH, TIPUMEHSS
(yHIaMeHTalbHblE  3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3sBUTHS IPUPOJIBL, YEJIOBEKA
U ob1mecTBa

Suanusa:

® D3JeMEHThl KOMOMHATOPHKM, CiIy4aiHble COOBITHA H
CllydalHBIC BEIMYHHBI, OCHOBHBIE 3aKOHBI paclpeleleHHs
CITy4YalHBIX BETHYHH;

Vmenus:

IPHMEHATH METOJBI CTATHCTHYECKOTO aHAJIM3a ¢ IIPUMEHEHHEM
HHGOPMAIHOHHBIX TEXHOJOTHI I peIneHus
Npo(eCCHOHATBHEIX 3a1a4

2.2.1.3. Comep:xkaHue THCHMILIHHBI

Kon Coaep:kanue
pRaneston Pasznen, Tema Acp
" Tem AHCIHILIHHbI
- Knaccuduxanus coObiTuit, omepauuu Haj COOBITHIMH.
P1 Cryyaiinble coOBITHSL. i = O pall H
[Tonnas rpynma coObITHiIA.
DJIeMEHTEI Coueranus, pa3MmelneHus, IepecTaHOBKH. leopema o
P2
KOMOHHATOPHKH NEPEMHOKEHHH IIIAHCOB.
Knaccuueckoe W reoMeTpuuyeckoe — ONpelelieHHS
BEPOSITHOCTH. Craructudeckoe oInpeneneHue
BEPOATHOCTH. OJIEMEHTapHble CBOWCTBA BEPOSTHOCTH.
OmpezeneHre  YCIOBHOM  BEpOSTHOCTH.  Teopema
P3 BeposTHOCTD ciayualfHBIX | YMHOXEHHSI BeposTHOcTei. He3aBMCHMOCTH COOBITHIA.
COOBITHIA. [lomapHass  He3aBHCHMOCTb ¥  HE3aBHCHMOCTH B
COBOKYNMHOCTH. DOpMynbl NOJTHOM BEpOSTHOCTH H
befieca. CxemMa He3aBUCHMBIX HCHBITaHHM H (opmya
bepnymum. HaupeposTHeliliee 4YHCIO HACTYILUICHHA
COOBITHH.
O6miee ompenenenue ciay4adHON BelH4YMHBL DyHKIHS
pacpeneneHus u ee cBoiicTea. JIuckpeTHEble ciaydaitHble
" BEIMYMHBI W WX  pacnpeneneHus. Hexoroprwie
JIMCKpeTHBIE citydaiiHble
P4 e . — CTaHJapTHbIE 3aKOHBI paclpeneneHus. Maremaruueckoe
' OJKH/IaHHE M JHUCIEPCHS Ul IUCKPETHBIX CIy4YalHBIX
BEIMYMH. MaTeMaTHUecKHue OXHMAAHUS OIS THUIIHYHBIX
JHMCKPETHEIX pacIlpeleeHui.
HenpepeiBHble pacnpeneneHus. CBOHCTBa IUIOTHOCTH
HenpeprisHbIe
P5 . pacrnpeieneHus. Tunuunsle HENpepPbIBHBIE
CiIy4aiiHbIe BeJTHYHUHBI.
pacmpenenenus. MartemaTtudeckoe — OXHIaHWe IS
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HENPEPHIBHBIX CIIy4alHBIX BEIMYMH. Maremartudeckue
O)KHMIaHHUSA JUIst THITHYHBIX HENPEPHIBHBIX
pacnpeneneHuil. Jlucnepcus HeNpepbIBHOM ClydaiiHOM
BenuuuHbl.  ColictBa  mucmepcuu.  Kopapuanms,
ko3 dunuent xoppemsiun. CBoiicTBa Ko3(duIMeHTa
KOPPETSIHH.

HepapenctBo UYeOpimeBa. 3akoH OOJBIIMX YHCEIL
Teopembr UeObimieBa, Mapkosa, bepuymm. Teopemsl

P6 IIpenenbHbIE TEOPEMEL. ITyaccona, nokampHast Teopema MyaBpa-Jlamnaca,

HHTerpanbHas Teopema MyaBpa-Jlannaca. {enTpanbuas
npeJesbHas TeopeMa.

Bribopounsii meton. IlepBuunas oOpaboTka HaHHBIX.
I'pynmuposka pansbIX. I'padmdueckoe mnpencTapieHHe
OaHHBIX. OMNMpHyeckas (yHKIMS pacnpeleNeHus.

OnucarensHas
I'paduueckoe n300paxkenue CTaTHCTHYECKOTO
craTucTuka. OIeHKH
P7 HapamMeTpos pacupeneneHus.  Toue4yHble  OIGHKH  [apaMeTpOB
pacmpeleneHys: HECMEIIEHHOCTh, COCTOSTENBHOCTh H
pacnpesenceHus. p
3G (PEKTUBHOCTS OLEHOK. J[OBEepHTENbHBI HHTEpBAIL.
ITocTtpoenue  nOBepHTENBHOrO  HMHTEpBaia TS
MaTeMaTHYECKOI0 OXKMIAHNS U TUCTIEPCHH.
P8 ITpoBepka ITposepka craructiuyeckux runotes. Kpurepuii cormacus
cTaTHCTHYecKuX runores. | [Tupcona.
Koppensiumnonssrit
P9 ananus. Perpeccronnsri | Koppensuuonnsiii anamus. PerpeccHOHHEIN aHAIH3.
aHajm3.

2.2.1.4. 5SI3bIk peanu3auHH IPOrPAMMBI

[IporpamMma IHCHHMIUIMHBI PeaTH3yeTCs Ha FOCYAapCTBEHHOM a3bike Poccuiickoit deneparnym.

2.22.VYEBHO-METOJMYECKOE W MH®OPMAILIMOHHOE OBECIEYEHUE
JTUCIUATLIAHEI

Teopu}l 8EPOAMHOCIMU U MameMamuueckas cmamucmuxka

DJIeKTPOHHBIE pecypchl (M3 1aAHMST)

1.

Hemun C.E., Jlemuna E.JI. Teopusi BepositHoctr. U.1. Coywaiinbie coOeitus. Hukauii
Tarwmm: HTHU(d) YpdVy, 2017, -240c. 3NEKTPOHHBIH pecypc
http://elar.urfu.ru/handle/10995/48459

. llemun C.E., llemuna E.JI. Teopus BepositHocTH. U.2. Ciy4yaiiHble BelWudHBL. HinkHHR

Tarun: HTHU(p) VpdV, 2017.-286¢. 3JIEKTPOHHBIN pecypce
http://elar.urfu.ru/handle/10995/48460

. Jdemun C.E., Jlemuna E.JI. Teopus BepostHocTd. U.3. CucTeMbl W QYHKUMM CIydaiHbIX

BeJIMYMH. ciy4akHele mpouecchl. Hmxmmit Tarmn: HTU(d) VpdV, 2017. -286¢.
3IIEKTPOHHEIN pecypc http://elar.urfu.ru/handle/10995/54458

Xamupynmun, P. 5. Maremaruka: 6asoseii kypc : [16+] / P. S Xamumymius,
b. III. I'ynusn. — 5-e u3z., nepepab. u mom. — Mocksa : Vuusepcuter Cuneprus, 2019, —
720 c¢. — (YnuBepcuTeTcKas cepus). — Pexum pgoctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571501 (mara obGpamenus: 24.05.2021). —

bubmuorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 371€KTPOHHBIA.

. Menennosa 0. A. OcHOBBI BICHIEH MaTeMaTHKH : KypC JIEKIHH : y4eOHO-METOHYECKOE

nocobue / FO. A . MenennoBa ; MunucrepctBo 00pasoBaHusi W Hayku Poccuiickoit
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Denepaunu, Ypansckuil GenepanbHelil yHHBEpCHTET HMeHH miepsoro Ilpesmnenrta Poccun
B.H. Ensuyna. — ExatepunGypr : Msnarensctso Ypansckoro yausepeuteta, 2017, — 88 c.
Pexum nocryna: cBoGomusii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - Tekcr : 3IEKTPOHHBIH.

6. JXyxosckas, T. B. Bricimas MaTeMaTiKa B mpuMepax H 3afayax : yueGHOe MOCoOHe : B
2 wactax / T.B.)Xykosckast, E.A.Monokanosa, A.MW.YpycoB ; TamboBckmii

rOCyJapCTBEHHBIH  TEXHWYECKHMH  yHHBepcureT. — TamboB : TamGoBCKmit
rocy/lapCcTBeHHBIH TexHudeckuii yHuBepcurer (TI'TV), 2017. — Y. 1. — 130 ¢. : mr. —
Pexxum JOCTyTIa: no TIOJIMTHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=498922 (nara oGpamenus: 24.05.2021).
— Bubmiorp.: c. 127. —ISBN 978-5-8265-1710-9. — TeKcrT : 37MeKTPOHHBIH.

7. Kykosckas, T. B. Bricimas MaTemartvka B IpHMepax M 3ajadax: y4eGHOe 3JIEKTPOHHOE
usanme : B 2 yactax / T. B. XKykosckasi, E. A. Monokanosa, A. U. Ypycos ; TamGoBckuii
TOCY/IapCTBEHHBIH TeXHUYECKUH yHUBEpCHTET. — TaM60B : TamMGOBCKHiA TOCYAapCTBEHHBbIIT
Texuudeckui yausepeuret (TT'TY), 2018. — Y. 2. — 161 c. : Tabn., rpad. — Pexum noctymna:
mo mnoamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=570339 (mata
obpamenus: 24.05.2021). — Bubmaorp. B ku. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (4. 2). — TeKcT : 3MEKTPOHHBIIA.

8. banmun, K. B. Teopuss BeposTHOCTeH M MaremaTHyeckas CTATHCTHKA : y4ueOHuK /
K. B. Banuun, B. H. Bamuisikos, A. B. Pykocyes. — 3-e m3j., crep. — Mocksa : Jlamikos u
K°, 2020. — 472 c¢. : w1 - Pexum nocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (nara obpamenus: 24.05.2021). —
bubmuorp.: c. 433-434. — ISBN 978-5-394-03595-1. — Teker : 3JIEKTPOHHBIH.

9. Tyran6aes, A. A. MatemaTuyeckuii ananus: NpoU3BOHbIE H IPAdHKH GyHKumi : [16+] /
A. A. TyranbaeB. — 3-e u3j., crepeotun. — Mocksa : OJIMHTA, 2017. — 91 ¢. — Pexum
Aoctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mata obpamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — Teker : DIIEKTPOHHBIH.

IMeyaTHble H3gaHUA

1. Maremarndeckas craTucTHKa : yueGHO-MeTOAI. mOcoGHe IS CTYI. BCEX tdopM 00yu. Bcex
Hamp. (Creln.) noArotoBkd / MuH-Bo 06pasoBamus u Hayku P®, ®ex. roc. aBTOHOMHOE
obpas3, y4pex. Beiciero npod. o6pasosanus "Yp®dY nm. nepsoro IIpesnnenta Poccun bB.
H. Ensuuna”, Hukuertar. texson. uu-t (¢) ; asr.-cocr. C. E. Jlemun, E. JI. Hemuna. -
Huwxauit Tarun : HTH(p) Vp®@YV, 2016. - 284 c. - Tepm, cinosapk: 205- 209. - bubnwuorp.: c.
210 (16 na3B.). -ITpunoxenus: c. 211-284. — 37 k3.

2. Iucemennbit, Jmutpuit Tpodumosra . KOHCIEKT neKumif 1Mo BhiCIIeH MaTeMaTHKe
[momesii xype] / 1. T. ITuceMenHsii. - 12-¢ u3a. - Mocksa : AUPUC-TIPECC, 2014. - 608
c. : uil. - (Beicimee o6pasoBanme). - [Ipunoxenus: c. 599-603. — 20 k3.

3. llemun C.E., Jlemuna E.JI. Teopus Bepostnocts. U.1. Ciryuaiiusie coObrrus. Hmkmumii
Tarun: HTH(¢) YI'TY-VIIH, 2010.-162c¢. — 62 3k3.

4. lemun C.E., lemuna E.JI. Teopus BepostHocTH. U.2. Ciyuaiitsle Benuumubl. Himkuuii
Tarun: HTHU(d) Yp@YV, 2010.-252¢. — 59 3xa.

Ilpoeccnonanbupie  6a3bl  JaHHBIX, HHGOPMANMOHHO-CIPABOYHBLIE W TOHCKOBBIE
CHCTEMBI

1.9BC «YuuBepcuterckas 6ubinorexa onnaiiny (http://biblioclub.ru)
2.9BC «Jlaub» (https://e.lanbook.com/ ).
3.9b «3nexrponnas 6ubmmorexa HTW» (http:/elib.ntiustu.ru).

Marepnass! ans jun ¢ OB3
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Beco xourent OBC mnpencrasnen B Buae ¢aiioB cmemuansHOro (opmara s
BOCIIPOHM3BEJICHUS CHHTE3aTOPOM PEYH, & TaK )K€ B TECTOBOM BHJE, IPUIOJAHOM I MPOYTEHHS C
HCIIOJIb30BAHHEM 3KPAaHHOH JTyIBl M HACTPOMKOM KOHTPACTHOCTH.

2.2.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIUCHUIIJINHBI
Teopus 6epoamnocmu u Mamemamuyeckas cmamucmuxa

Ceeaenusi 00 OCHAMEHHOCTH AMCUHMIUIMHLI CHENHATH3HPOBAHHBLIM H J1a00PaTOPHBIM
00opya0BaHHEM H IPOrPaMMHBIM ofecredeHHeM

Ne Bun zausaruii HaumenoBanne | OcHameHHOCTD CNEIHATBHEIX Ilepeuens
m\ CICHHAIBHBIX | TIOMELIEeHHH U MOMEIEH I 11s IpPOrPaMMHOTO
i MIOMEIIEHUH U CaMOCTOATENBHOH paboThI obecreyeHusl.
NIOMEIEeHH 1St PexBH3HUTEI
CaMOCTOSITEIBHO NOATBEPIKAAIOIIETO
H paboThl JIOKYMEHTa
1 | Jlexuun VYuebnas MebGens ay IATOpHAast ¢ | Microsoft Windows,
ay[UTOpHs UL | KOJIMYECTBOM paboumx MecT B | OQHCHBIH HaKeT
MIPOBEAEHHUS COOTBETCTBHH C KOJHYECTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyaeHToB, pabouee Mmecto | JloroBop Ne 43-12/1712-
3aHATHH IIpenoaaBaTens, nocka | 2019 or 18.11.2019.
ayIMTOpHasL.
Kommiexr NEPEHOCHOTO
IPOEKIHOHHOTO
o0opynoBaHHs: HOYTOYK,
IPOEKTOP, 9KpaH Ha IITATHBE.
2 | IlpakTtuueckue VYuebHas Mebens ayIMTOpHas ¢ | Microsoft Windows,
3aHATHS ayAHTOPHA UL | KOJHMYECTBOM pab0odMX MeCT B | OHCHEIN TaKkeT
NIPOBEICHHUS COOTBETCTBUH ¢ KomuyecTBoM | Microsoft Office,
IIPaKTHYECKAX | CTyAeHTOB, paboyee Mecto | Jlorosop Ne 43-12/1712-
3aHATH IIpenoiaBaTels, nocka | 2019 ot 18.11.2019.
ayIUTOpHasl. MathCad 14, Cuer-
Komnsrorepras TexHuka: | pakrypa Ne Tr066970 ot
IEPCOHANbHBIE KOMIBIOTEpPEL, | 12.12.2008, 3A0
nepudepuiiaele  ycrpoiictsa, | "CodrJlain Tpeiia",
OOCTYynlT B DJIEKTPOHHYIO | GeccpodHo.
HH(pOpPMaIHOHHO- MathCad 15, Cuer-
obpaszoparenshyio cpexy HTU | daxrypa Ne Tr066970 ot
(bumuana) Yp®@V, xommiekt | 12.12.2008, 3A0
JIMLEH3HOHHOTO "CodrJlaitn Tpeiin",
IporpaMMHOro obecrniedeHus. | 6eccpodso.
3 | Koncynbramuu Vuebnas Meb6ens ayMTOpHas c
ayOUTOPHA JUld | KOJTMYECTBOM pabo4yMX MECT B
IPOBEICHHS COOTBETCTBHHM C KoaudecTBoM | — Cucrema
KOHCYJbTalludl | CTyJeHTOB, pabodee MeCTO | BUACOKOHbepeHIHit
IIpEToiaBaTels, nocka | Apache Openmeetings
ayIMuTOpHas. CoOogHo
KomnsrotepHas TexXHHKa: | pacipocTpausemoe I10 ¢
IEPCOHAIBHBIE KOMIIBIOTEPEL, | OTKPEITEIM KOJIOM
nepudepuiiple  yCTpOHCTBa,
JOCTYL B 3JIEKTPOHHYIO
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HH(OpPMaHOHHO-
obpasoparensHyto cpeny HTU
(punmana) VpdY, kommiext

JIMLIEH3HOHHOTO
IIPOrpaMMHOr0 00ecTeyeHHsl.
4 | Texymmit Yuebnas Mebens ayuTopHas c
KOHTPOIIb, ayTUTOPUSA UL | KOJIMYECTBOM paboduXx MECT B
MIPOMEKYTOYHAs | IIPOBeACHHS COOTBETCTBHH C KOJIHYECTBOM
aTTecTalus TEKYyIIEero CTYHACHTOB, pabouee Mecto | OnepanHoHHAsS CHCTEMA
KOHTPOJIS NpernoaaBaTes, nocka | Windows, ohucHBIH
IIPOMEKYTOYHO | ayJAMTOpHAs. nakeT Microsoft Office
1 aTTecTanuu Komnsrotepnas TexHuKa: | Jloroop Ne 43-12/1712-
IIepcoHaNbHbIE  KoMIbloTephl, | 2019 ot 18.11.2019.
nepudepuiinsle  yctpoiictsa, | Cucrema
AOCTym B 3JEKTPOHHYIO | YIpaBIECHHUS y4eOHBIM
uHpOpMaIHOHHO- KOHTEHTOM U 00yueHHeM

obpasoBarensuyo cpexy HTU
(bummana) Yp®Y, KOMILIEKT
JIMIEH3HOHHOTO
IPOrpaMMHOro obecnevyeHus.

LCMS Moodle

5 | CamocrosTensHas
paboTa cTyIeHTOB

ITomemmenus as
CaMOCTOSTEIBHO
H paboThl
oOyyarommxcs

Meb6ens ayJUTOpHas c
KOJIMYECTBOM Pabo4ymX MecT B
COOTBETCTBHH C KOJIHYECTBOM

CTyJEeHTOB, paboyee MecTO
IIperoaBaTens, J0CKa
ayIUTOpHAs.

KommnsrorepHas TEXHHKa:
MIEPCOHANBHBIE  KOMIIBIOTEPHI,
nepuQepHiiHEIE  yCTPOMCTBa,
TIOIKITIOYEHHS K CeTH
HnTepner, IOCTyI B
3EKTPOHHYIO
“H(}OpMaIHOHHO-

obpasoatenbHyio cpeny HTU
(pummana) Yp®@V, xommiekt
JMLIEH3HOHHOTO
IIPOrPaMMHOTO O0ECIeUeHHS.

Microsoft Windows,
o(ucHBIH akeT
Microsoft Office,
Horosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cyert-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiin",
HeccpouHo.

MathCad 15, Cuer-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodtJlaiin Tpeiin",
Heccpouno.

Horosop Ha
IIPEIOCTABICHUE
IOCTOSIHHOTO JIOCTYTIA K
cetu MHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYAS TIPOTPAMMA JUCITATIIMHBI
Cneyuanvreie pazoenst puzuxu

Pa6ouas mporpaMma IHCLHIUIMHEI COCTaBIeHA aBTOPAMH:

Yuenas creneHn Iloagpasnenenue
Ne o/ ®avuanasa Uma OruectBo * | JlosskHOCTD P
y4yeHOe 3BaHHe
1 CTapIIHi enapTaMeHT
XonpIpeB AnekcaHap p Aenap
IIpenojaBare | eCTeCTBEHHOHAYYH
AmnaTtonseBHY
b oro obpazoBanus

16




2.3.1. COOJEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIUU JUCLUIIJIUHDBI
Cneyuanvrvie pasoenvt gpusuxu

2.3.1.1. Texnosiorau 00yeHusl, HCHO/Ib3yeMble NPH H3YIeHHH AHCIHILTHHbI MOy JI5

CwmemanHoe o6y4eHune ¢ HCIIOIB30BaHHEM 3IEKTPOHHOTO 00y YEHHS.

2.3.1.2. Ilnanupyemble pe3yabTaThl 06y4eHHs (HHIHKATOPDI) 110 JHCHMIIIHHE

Kox v HanmeHoBaHHe
KOMIIETEHIIMH

ILnanupyembie pe3yabTaThl 06y4eHusi (HHAHKATOPEI)

OIIK-1. Cnocoben
bopMyIHMpoBaTh W pemarb
3aa4d, OTHOCAIONHECS K
npodeccHoHATBHOM
JeSTENBHOCTH, IIPUMEHSS
(GyHIaMeHTaNpHBIE  3HAHMS
OCHOBHEIX 3aKOHOMEpHOCTE
PasBUTHSA IPHUPOJIBI, YETI0BEKA
u obmecTBa

3Hamb.

¢ (yHnameHTaNbHEIE
Pa3sBUTHH HAyKH;

® Ha3HAUYCHHE MW  IPUHIIMIIELI
pu3znueckux mpubOpPOB.

Ymemn:

e paborate ¢ mpubopaMu U 00OpPYJOBAHHEM COBPEMEHHOM
(usmaeckoi taGopaTopuy;

® HCIONB30BaTh PA3MHYHbIE METOMMKH (DH3MYECKUX H3MEPEHHt
¥ 00pabOoTKH 3KCIEpHMEHTAIBHBIX IAHHBIX, B TOM YHCIE C
TPHMEHEHHEM KOMITBIOTEPHOH TEXHMKH W HH(OOPMAIIHOHHBIX
TEXHOJIOTMH IPU peIleHHH 3a/1a4;

Huemv onvim/enadems:

® HaBBIKAMH  HCHOJL30BAHHS  METOJOB
MOJIETHPOBAHHS B HHIKEHEPHOH MPaKTHKE;

® MPHMEHEHHS OCHOBHEIX METOJOB (PH3HKO-MAaTEMATHYECKOTO
aHaJIM3a JUIS pellleHHs] €CTECTBEHHOHAYYHBIX 3a/1ay;

(u3udyeckHe ONBITB, WX pOIb B

JEHCTBHA  BaXKHEHIIHX

¢u3nyecKoro

2.3.1.3. Copepskanne AUCHMILTHHBI

pasjena,
TeMbI

Ko
a Paspnen, rema

JUCHHIIJIHHBI

Copepixanune

P1 BomHoBas ontuka

Ilpencrasnenue o npupoze ceera. CBeTOBas BOJIHA.
KorepeHTHOCT ¥ MOHOXPOMATHYHOCTH CBETOBBIX
BOJIH. ITpocrpancTBeHHas U BpeMEeHHas
KOrepeHTHOCTh. Croco0bl INOIyYeHHs! KOTepPEeHTHBIX
HUCTOYHHMKOB CBeTa. Pacuer wuHTephepeHIHOHHON
KapTHHBI OT JBYX KOIEpEHTHBIX HMCTOYHHKOB.
Onruyeckas [IMHA NyTH M ONTHYECKass pa3HOCTh
xona BoiH. HWHTepdepeHIHs B TOHKHMX IUIEHKaX.
IMonoce! paBHO# TommuHB! (KiIuH, Koubla HeroToHA)
H TOJOCEI paBHOro HakioHa. IIpaktHueckoe
IIPUMEHEHHE HMHTep(epeHIUH cBeTa: IMPOCBETIEHHE
ONITHKH, KOHTPOJIb 00pabOTKH MOBEPXHOCTEMH, TOUHOE
HU3MEepeHHE JIJIHH 0Tpe3KoB. HTepdhepoMeTpEI.
[Ipunnun I'roiirenca-®Openens. Merton 308 ®penens.
[Ipsimonuneiinoe pacnpocTpaHeHHe CBETa.
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Hudpaximus @PpeHens Ha KpPYIJIOM OTBEPCTHH H
JHMCKe. 30HHAs IJIaCTHHKA.

Jubpakuus @payrrodepa Ha OHHOH INenH, Ha
M paKIHOHHON pelieTke. JubpakunonHEie
criekTpel.  Jludpakiuuss Ha  OPOCTPAHCTBEHHOM
pemerke. @opmyna Bparra-Bynesda. Hccnemopanue
CTPYKTYpbl KpucTayuioB. [ToHsiTie 0 romorpaduy.
EcTecTBeHHBIH ¥ TOJSAPHU30BaHHBIA CBET. Bujpl
NOJISIPU30BAHHOIO CBETA (JIMHEHHO-NIONSPU30BAHHEIM,
NOJAPH30BAHHBEI 1O KpPYry H 10  DIUIHICY).
Ilondpusanus cBera NpH  OTPAKEHHHM. 3aKOH
bprocTtepa. AHalW3 MOJAPH30BAHHOTO CBETA. 3aKOH
Mamoca. JIBoitHoe myuenpenomienne. [lonspouas! u

MOJISIPH3AIIHOHHEIE IPU3MBL HckyccrBennas
OnTHYeCKas AHHU30TPOIIHS. Hnrepdepennus
HOJISIPH30BAHHOTO CBeTa. IIpumenenue

IIOJIIPU30BAHHOTO CBETA.

OnTugeckn omHopomHas cpena. JlucnepcHs cBeTa.
O6nact HOpManbHOM W AHOMAJBLHOW JMCIIEPCHH.
ONeKTpOHHAsi TEOpHS QUCIEpPCHH cBeTa. M3mydenue
Basunosa-Yepenkosa.

P2

KBanToBas ontuka

PaBHOBecHOCTB TEILJIOBOTO W3y 4YEHHS.
OHepreTuyeckas CBETUMOCTb. CnexrpansHas
ILTOTHOCTh 3HEPreTHYECKON CBETHMOCTH. AOCOIOTHO
gepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPIHH B CIIEKTpe abCONIIOTHO YEPHOro Teja. 3aKOHbI
Credana-bonbimana u Buna.

KBanTtoBas rumoresa usnydenus. ®@opmyna Ilnanka.
3akonel  Credana-bonbiMana  kak  clencTBHe
(opmynsl [Tnanka. Onruyeckas MMPOMETPHSL.
@otoanekTpuuecknii  3hdexr. OCHOBHBIE 3aKOHEI
BHemHero Gortoaddexra. Potonsl. Macca v UMITyIbC
(orona. Vpasuenne DiHmreiina mis Gotosddekxra.
MHuorodoToHHEIH toroatpexr. BryTpenHumit
tdoroabdexr.

Paccesnne (OTOHOB Ha 3IEKTPOHAxX BEINECTRA.
Teopus sddexra Komnrona. JlaBieHHe cBeTa, €ro
KBaHTOBOE M BOJIHOBOE OOBsICHEHHE. [[HaleKTHUeCKoe
€IMHCTBO KOPITyCKYJISIPHO-BOJIHOBBIX CBOMCTB
3JIEKTPOMArHUTHOTO M3JTyYeHHMs.

P3

OJeMeHTHI KBaHTOBOI
MEXaHHUKH U aTOMHOH
(bu3uKU

Oneitel  Pezepdopma mo  paccesHMIO  @-4acTHI
BemecTBoM. IlnaHerapHas Mozens atomMa H - ee
KpUTHKa C TIO3MIMH  KJIACCHYEeCKOH  (PH3HKH.
IToctynater  bBopa. BopoBckas Teopuss aroma
Bomopoza. JIuneldaTeli cHekTp aroma BOJOpOJA.
ITorennuansl woHm3ammu u Bo30YyxaeHus. Teopus
Bopa nns Bomopomonono6usix cucreM. Oneitr ®panka
u I'epra. JIMCKPETHOCTH 3HEPreTHYECKHX YPOBHEH B
aToMe. 3aTpyIHeHus TeopuH bopa.

KopnyckynspHO-BOJIHOBOM Jyanu3M CBOMCTB YacTHII
BemecTBa. Boanel ne Bpoitng. Onertel J[3BHccoHa H
Jbxepmepa. CaoiictBa BoiaH ne bBpoiing M mx
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BEPOATHOCTHEIH CMBICIL. CooTtHomeHue
HEONpeaeIeHHOCTEH Kak IPOSIBIICHHE
KOPIyCKYyJIIPDHO-BOIHOBOTO  Jyaiu3Ma  CBOMCTB
MaTepuH. BonHoBas GyHKIWMS, €€ CTAaTHCTHYECKHH
CMBICJI, CBOHCTBA M  HOPMHpPOBKa. [IpuHIUI
NPHYMHHOCTH B KBaHTOBOM MeXaHHKe. CTallMoOHapHbIe
COCTOSIHHSL. VYpaBHeHHE Ipeaunrepa TSt
CTallMOHAPHBIX COCTOSHHIA.

Crobognas wyactuuna. MukpodyacTuiia B OIHOMEPHOI
NPSIMOYTOJIbHOM IIOTEHUMAIBLHOH siMe ¢ OeCKOHEYHO
BBICOKMMH CTeHKamH. KBaHTOBaHHEe OJHEprHH H
UMITyJIbCA ~ YacTHUl.  [YHHETbHBIH 3D OeKT.
'apmoHnYeckuii ocIMIIATOD.
KBanToBo-MexaHuyeckas  3amaya g aroma
BOJIOpOJa. DNEKTPOH B CHEPHUECKH CHMMETPHYHOM
none. KBaHTOBble umcna: TiaBHOE, OPOHTAIBHOE H
MarHMTHOE. DHEPreTUYECKUH CIEKTP 3JIEKTPOHOB B
arome. KBaHTOBaHHE MEXaHHYECKOTO W MAarHMTHOTO
OpOMTaTBHOIO MOMEHTOB 3IIEKTpoHA. HopMaibHEIH
s dext 3eemana.

Onpir  Illtepua u Tepmaxa. ComH  3J€KTpOHA.
CouHoBOE KBaHTOBOE YHUCIIO. [TpuHIUD
HEpa3InIUMOCTH TOXJIECTBEHHBIX YaCTHII.
@epmuoHbl W 6o30HbL  [lpunnun  Ilaymm.
Pacnipenieienne 3MeKTPOHOB B MHOIO3JIEKTPOHHOM
atoMe 1o cocrosgHusM. IlepHoamueckas cHcrema
sneMenToB .M. Menneneesa.

Topmosnoe PEHTTeHOBCKOE H3TydeHHE.
KopoTtkoBouosas rpaHuLa CILTIOIIHOTO
PEHTI€HOBCKOIO  CIEKTpa.  XapaKTepHUCTHYECKHit
PEHTTEHOBCKHUH crieKTp. 3axoH Mo3su.

CrioHTaHHOE U BEIHYXKIEHHOE M3/TydyeHHe. VIHBepcHas
3aCeJIEHHOCTh 3HEPreTHYECKHX YPOBHEH M CIOCOOBI
ee  ocymecTBieHus. [lpuHIHMNManbHAas  cxema
NEeHCTBHS KBAaHTOBOIO TreHeparopa. ['a30Beli M
pyOuHOBBEIf nasepel. [IpUMeHeHHE  ONTHYECKHX
KBaHTOBBIX T'€HEPATOPOB.

P4

D1eMeHTHI KBaHTOBOM
CTaTHCTHKHA U QU3MKH
TBEpZOTO Tella

CaolicTBa KpHCTAIAYECKMX Ted. THIEI cBs3eil B
KpUCTauiax. MneansHble ¥ peaibHble KPUCTAILIEL.
CratucTuueckuif cnoco® oOmHCaHHMsi KOJUIEKTHBA
gacTull. da3soBoe mPOCTPaHCTBO. DileMeHTapHas
syetika.  IImoTHocTs  cocrosHMit B (aszoBoM
IIPOCTPAHCTBE.

ITosepxnocte @epmu. IloHATHE 0© KBaHTOBBIX
cTaTHCTHKax bose-Dinmreiina u ®epmu-upaka.
Pacnpenenenue  571€KTPOHOB  MPOBOJAMMOCTH B
MeTa/le 10 DJSHEeprusM Inpd abCoNIOTHOM Hyle
Temneparyp. OHeprus @epmu. BEIpoXIeHHBIM U
HEBBIPOXJIEHHBIH  JJEeKTpOHHBIM ra3. BimusHue
TEMIIEpaTypbl Ha  paclpeAeieHHe  3JIEKTPOHOB.
Temneparypa @epmun.

OHEpPreTHYecKHe  YpPOBHH  CBODOJHBIX  aTOMOB.
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O6oOmecTBNeHHe  3TEKTPOHOB B KpHCTalLIE.
DHepreTHyecKne 30HBI B KpHCTayule. Pacmpenenenue
3JIEKTPOHOB IO 3HEPreTHYeCKUM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOJMMOCTH. 30HA 3aNpEIICHHBIX
3HEpruil. DHeprus aKTHBALIUH. Merannel,
JUBIIEKTPUKH, OJTYNpOBOAHUKH. D dekTHBHas Macca
3IIEKTPOHA B KPHCTAILIE.

ITomynpoBonnuku. CoOcTBeHHast  NPOBOJMMOCTH
IIOMYyNpPOBOAHUKOB. KBazuyacTHUIBI —  3JIEKTPOHEI
IIPOBOJMMOCTH M JABIpKH. YpoeHb @epmu B
COOCTBEHHBIX NOIYIIPOBOAHUKAX. [Tpumecnas
IIPOBOAMMOCTD IOMYIPOBOJHUKOB. DIIEKTPOHHBIA H
JBIPOYHBI  IIOTYNIPOBOJHHKH. TemneparypHas
3aBUCHMOCTh 3NIEKTPONIPOBOHOCTH
IOy IPOBOIHUKOB. TepMHUCTOPEL.

KoHTakTHBIe SBIEHHS B MOJYyIPOBOJHHKAX. KOHTaKT
3JIEKTPOHHOTO M JBIPOYHOIrO IMOJIYIIPOBOJHHKOB (p-n
IIEpEXO0Z]) M €ro BOJBT-aMIEpHAas XapaKTepPHCTHKA.
ITomynipoBOTHHKOBEIE JHOIBI i TPAH3HCTOPHI.
@OoTO3EKTpHYECKHE SIBIEHHSA B IIOIYIPOBOJHHKAX:
(doTompoBoIMMOCTS,  BHYTpeHHHH  (oTo3ddekKT,
dbotoaddexT B 3amuparomemM cioe.

ITonatue o Qononax. Pacnpenenenue (GOHOHOB 1O
3HEPIrUsAM. TeIIOeMKOCTh KpHCTaUla IPH HU3KHX H
BBICOKHX TeMmIieparypax. IloHsTue o KBaHTOBOM
TEOPHH  TEIJIONPOBOJHOCTH  TBEPABIX TE€N H
3IIEKTPONIPOBOIHOCTH METaJJIOB.
Xapakrepuctiueckas Temmeparypa Jlebas. 3akoHEI
Jlebas. CepxnpoBoAUMOCTh. MarHuTHEIE CBOMCTBA
CBEPXIIPOBOIHHUKOB. BricoxotemneparypHas
CBEPXIPOBOIAUMOCTb.

PS5

DneMeHTHI PU3MKH
aTOMHOTO $171pa U
JJIEMEHTAPHBIX YACTHII

XapakTepHCTHKa aTOMHOTO S7pa: 3apsl, Macca,
pasMmep, IUIOTHOCTb. MaccoBoe M 3apsiIOBOE YHCIA.
CocraB sapa. Hyknonsl. HWsotomer. M3o00apsr.
Bzaumonelicteue HykioHoB. [loHsTHE 0 CBOMCTBaX M
npupone sAepHbIX cuil. JlehekT Maccel M 3HEPrHH
CBSI3H sJI€ep.

PannoakTuBHOCTS. PannoaxtuBHBIE pSIIBL
Kuneruyeckuit 3akoH pagHOaKTHBHOTO —pacmaja.
ITocTosiHHas pagHOaKTHBHOTO pacmana. AKTHBHOCTH
paJMOaKTHBHOTO BEHIECTBA. 3aKOHOMEPHOCTH H
IIPOHCXOXIeHUE anbda-, OeTa- 1 raMMa - U3TyYEeHHS
aTOMHBIX SIED.

SlnepHBle peaknWHM M 3aKOHBI COXpaHEHHs. Peakuus
nenenus sanapa. llennas peakuus nenenus. [lorstae o
AfepHOil JHepreruke. Peakuuu CHHTE3a ATOMHBIX
anep. IlpoGnema ynpaBiseMBIX TepMOSAEPHBIX
peaxkui.

O6mue CBOMCTBa 3JIeMEHTapHBIX YacTHIL.
Knaccudukanus s3neMeHTapHBIX YaCTHIl, UX B3aHMHAas
npeBpamaemMoctsb. JlenTousl. Anponsl. KBapku.
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2.3.1.4. SI3pIK peaaH3aluH OPOrPaMMBbl

IIporpamMma IHCIHILUIMHBI peaTn3yeTcs Ha rocy AapeTBeHHOM sa3bike Poccuiickoit Memeparuu.

2.3.2.VYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OFECIIEYEHHE

JUCIHHUITINHBI

Crneyuanvhoie pasdenvl puzuxu

JJIEKTPOHHbBIE pecypchl (H3JaHus)

1.

Craponybuesa, I'.Il. Kypc nekumit mo ¢usmke: MexaHuMka, MOJeKyjspHas (GH3MKa,
TepMOMHAMBKA. DnekTpuyectBo U marHetusMm / I.II. Crapoay6uesa, A.A. XameHKo ;
QenepanbHoe TOCYIapCTBEHHOE OIO/DKETHOE 00pa3soBATENbHOE YUPEXKIEHHE BBHICIIETO
npodeccronansHoro  obpasoBaHHs CTaBpPOIONBCKMH  TOCYJAapCTBEHHEBIA — arpapHbIif
yHuBepcuTeT. — Crasponosb : CTaBpononbCkuii rocy1apcTBEeHHBIH arpapHblii YHHBEPCHTET,
2017. - 169 ¢ : wun. — Pexum goctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka: coBpemenHbli kypc / B.A. Hukepos. — 4-¢ m3n. — Mocksa :
HamkoB u K° 2019. — 452 c. : wn — Pexum goctyma: mo mommmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Hukepos, B. A. ®usuka 118 By30B: MeXaHHKAa M MOJEKylspHas ¢usuka : [16+] /
B. A. Huxepos. — Mocksa : JlamkoB u K° 2019. — 136 c. : un. — Pexum moctyma: mo
nommiicke. — URL:  https:/biblioclub.ru/index.php?page=book&id=116499 (mara
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 31€KTPOHHBIH.
AbGnpaxmanopa, A.X. ®uznka. DIeKTpUYecTBO: TeKCThl nekmmit / A.X. A6apaxmaHoBa
MunucrepctBo o6pasopanus 1 Hayku P®, Kaszauckuii HalMOHAIBHEL HCCTIeI0BATEIbCKHIA
TEXHOJIOTHYeCKHA yHuBepcuTeT. — Kazanp : Kazanckuii Hay4HO-HCCIIEIOBATEILCKHM
TexHOJIorHYecKHid yHuBepcuteT, 2018. — 120 c. : cxem., Tabn., un. — Pexxum noctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

@usuka: npaktukyM. B 3 u. Y. 1. Mexanuka. Moneky/spHas QU3HKa H TepMOJIHHAMHKA
/aBT.-cocT. A.A. XomsipeB, K.W. Kopuucuk ; M-Bo obpasoBanus u Hayku P® ; ®IAOY
BIIO «Yp®YV uwm. Ilepsoro IIpesunenta Poccun B.H. Ensuunay, HukHeTarun. TeXHom. HH-
T (pun.). — Hiwxawnit Tarun : HTU () Yp®Y, 2018. — 134 c. http:/elib.ntiustu.ru/9 7#target-
1649

®usuka: npaktHkyM. B 3 4. U. 2. Dnexrpoaunamuka. Konebanus u BoaHs! /aBT.-cocT. K.
Kopuucuk, A.A. Xoxsipes ; M-Bo o6pasosanus u Hayku PO ; ®TAOY BIIO «Yp®Y um.
Ilepsoro Ilpesunmenta Poccuu B.H. Eneumna»n, Humkserarwn. TexHon. MH-T (mI). —
Huxauis Tarun : HTH (@) Yp®V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
@Qusuyeckmii npaktakym: B 3 4. Y. 1. Mexanuka. MonekynspHas ¢usuka u
TepMOJMHaMuKa /aBT.-cocT. A.A. Xonsipes, K.M. Kopuucuk; M-Bo 00pa3oBanusi ¥ HayKu
P® ; ®T'AOV BIIO «Yp®VY wum. Ilepsoro Ilpesumenta Poccum B.H. Emsuunay,
Huxunerarun. texson. uH-T (dun.). — Hmwkawit Taruwn : HTU (¢) Yp@V, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

IleuaTHbie H3MaHUA

1.

Tpodumora T. M. Kypc puzuku : yue6. mocobue mis By3os / T. . Tpohumosa. - 14-¢ uzz.,
crepeotHIl. - M. : Akanemus, 2007. - 560 c. : un. — 275 3K3.
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OnexTpoHHo-6ubHOTeUHAas ciucTtema «Jlanby https://e.lanbook.com

«YHUBepCHTETCKAs

bubnuorexa

HH(IJOPMHHHOHHO*CHPEIBO'-]HB[B H TIIOHMCKOBLIC

Ounmnain»

http://school-collection.edu.ru — equnas KoJuleKIus IHPPOBEIX 06Pa30BATENBHBIX PECYPCOB

Ilpodeccuonanbubie 6a3bl  JAHHBIX,

CHCTEMBI

1.

2. DnexTpoHHO-OMONMOTEYHas  CHCTeMa
http://biblioclub.ruw/

3. OBC IPR books http://www.iprbookshop.ru

4.

5.

http://fcior.edu.ru - @enepanbHbll HeHTp HHPOPMAHOHHO-00pPA30BATENBHEIX PECYPCOB

(OLIVIOP)

Ilepnognyeckue u3anus

1.

2

(U8 ]

& 35 50 B N

Bectauk  MockoBckoro — ymmBepcutera. Cepus 3:  ®Ousmxa.
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508
BectHuK Cankr-IlerepOyprekoro YHHBEPCHTETA. ®dusuka

https://ezproxy.urfu.ru:4169/title about.asp?id=9468

HrxenepHo-pu3nyeckuii

Ky PHAT

https://ezproxy.urfu.ru:4169/title about new.asp?id=25251

AcTpoHOoMHS -

51 XUMHA =

Yenexu ¢pusnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hayuno-nonynsapsslii Gpu3nko-MareMaTHyecKui Ky paan « KanTy - https://kvant.ras.ru
Kypnan Texuuueckoit puzuku - http://journals.ioffe.ru/journals/3

KypHan sKcrniepuMeHTaIbHOM B TeopeTHyeckol ¢u3uku - http://jetp.ac.ru/cgi-bin/r/index

VYyebnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

@usuyeckoe 0OpazoBaHue B By3ax - http://pinhe.lebedev.ru

Marepuaasi aas aun ¢ OB3
Bece xomtenr OBC mpexacraner B Buae ¢aitioB cmermansHoro Qopmara g
BOCIIPOM3BEJICHUS CHHTE3aTOPOM PE4YH, a TaK € B TECTOBOM BHIE, IIPHTOIHOM TS IPOYTEHHS C
HCII0JIb30BAHHEM 3KPaHHOH JYIBI M HACTPOMKOH KOHTPACTHOCTH.

2.3.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHMUE JUCIIUITIJIMHBI

Cneyuanvhuvie pazdenvi ghusuxu

Ceenennsi 00 OCHANEHHOCTH AHCHHILIMHBI CHENHAJH3MPOBAHHBIM H JaGopaTopHbIM
o0opyIoBaHHEM M NPOrpaMMHBIM o0ecredenuemM

HaumenoBanue [lepeuens
Ne CHeNHATBEHBIX OcHameHHOCTh ClIelHaTEHBIX IIPOrpaMMHOTO
n( Bun zansTuii MMOMEIIeHHH | MOMEINEHUH U TOMEeIeHHH IId obecrieyeHH.
i IIOMELIECHUH IS CaMOCTOATENBHO paboTh PexBu3ute!
CaMOCTOSATENBHOM MIOATBEPIKIAIOIIETO
paboTel JIOKYMEHTa
1 Jlexuun VuebHas Me6ens ayIMTOpHast ¢ | OnepanuoHHas cucTeMa
ayJUTOpHUs Juls | KomuuecTBoM paboumx mect B | Windows, oducHbI#H
IIpOBEIEHHUS COOTBETCTBHHM ¢ KoamdecTBOM | makeT Microsoft Office
JIEKIIHOHHBIX CTyneHToB, pabouee Mecto | Jloroop Ne 43-12/1712-
3aHATHH IpernojaBaTens, nocka | 2019 ot 18.11.2019.
ayIUTOpHasl. Cucrema
KomnsroTepHas TEXHHKa: | BUACOKOHbepeHui
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KOMILJIEKT (IepeHOCHOTO — eCITH
aynuTopuss He o0OopyHoBaHa
CTallHOHAPHBIM
o0opyioBaHHEM)
IIPOEKIIHOHHOTO 000pYIOBAHHS:
HOYTOYK/KOMITBIOTED, TIPOEKTOP,
ITPOEKITMOHHBIH SKpaH/IOCKa.

Apache Openmeetings
Cucrema

ynpaBieHus y4eOHbIM
KOHTEHTOM H 00yueHHEM
LCMS Moodle

[pakTudeckue | YueOHas MeGens ayIMTOpHas ¢ | OnepaunoHHas cucreMa
3aHITHS ay IUTOpUs Ul | KonudecTBoM paboyux mect B | Windows, oducHEI
IPOBEJICHHS COOTBETCTBHH C KommuecTBoM | makeT Microsoft Office
NPaKTHYECKUX CTyneHnToB, pabouee Mecro | lorosop Ne 43-12/1712-
3aHATHH IIperoiaBaTels, mocka | 2019 oT 18.11.2019.
ay IUTOpHas. Cucrema
Kommnsrorepras TEXHHKA: | yIpaBleHus y4eOHBIM
KOMIUIEKT (TIIEPEHOCHOTO — €CJIM | KOHTEHTOM H 00y4eHHeM
aymuropus He obopynorana | LCMS Moodle
CTallHOHAPHBIM
o0opynoBaHHEM)
IIPOEKIIMOHHOTO 000pyIOBaHHS:
HOYTOYK/KOMITBIOTEp, TPOEKTOP,
IPOEKIMOHHBIH 9KpaH/IockKa.
JlaGopatopHble | YyeGHas Mebenn ayJIuTopHas ¢ | He tpebyercs
3aHATHS ay TUTOPHUS IUIs | KOMUYeCTBOM pabodMX MecT B
IIPOBEICHUS COOTBETCTBHH C KOJIMYECTBOM
nabopaTOpHBIX CTyZeHTOB, pabouee  MecTo
pabor Ne 308-309 | mpemomasarens, J0cKa
Jlaboparopus ayIUTOpHAs.
ONITHKH 1 | ObopynoBanue,

KBaHTOBOH QU3MKH

COOTBETCTBYIOLIIEE TpeGOBaHHHM
OpraHusanyuu yqeﬁﬂoro
Inpogecca B COOTBETCTBHH C

CaHHTApHBIMHM IIpaBHJIAMH U
HOpMaMH:

Habop JIeMOHCTPallMOHHEII
«Omnpenenenue NIOCTOSIHHOH
[Tnanka» — 1 mr.

VcraHoBka Ui H3ydYeHHs
sBIeHHS uHTepdepeHmUH — 1
IIIT.

VYcraHoBka Ui onpeneneHus
pazvyca KpUBHM3HBI JHH3BI — 1
IIT.
Vcranoska IS HM3y4CHUS
SIBJIEHUH NOJISIpU3allii cBeTa — 1
T,

VcraHoBka s H3y4YeHHSA
SIBJICHH 00y CIIOBIEHHBIX
mudpaknueii — 1 mr.

YcraHoBka — Ans M3y4YeHHs

IHCIIEPCHH CBeTa — 1 ImT.
VYcranoBka Ins HCClIeIOBaHMS
XapaKTePHCTHK BaKyYMHOTO
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tdortosnementa — 1 .
VYcraHoBKa Ui ompejiesieHus
IJIHHBl CBETOBOM BOJIHBI [PH
nomoimy koneny Herorona — 1
IHIT.

VeranoBka «Omeir ®panka u
I'epnay — 1 mr.

VYcraHoBKa JJI H3YUYCHHA
SBJICHHA €CTCCTBEHHOI'O
BpalncHuA IMIIOCKOCTH

NOJIAPH3aIiK CBETa — 2 INT.
VYeraHOBKa 1O IpagyHpOBKE
CIIEKTpPOCKOIIa 1o
®payHrohepoBbIM THHEHAM — 1
IIIT.

®otometp otpaxenus PO-1 — 1
IIIT.
Caxapumerp
CV-3 -2 mir.
MoHoxpomMaTop yHHBEpCATbHBIN
Maytorabaputheiiit MYM — 1 mT.
CrnexTpockon aByXTpyOHBIH — 1
IIT.

Habop cnekrpanbhbix TpyOok ¢
HCTOYHUKOM NMHUTaHHUA — | mT.
YcraHoBKa s H3yYeHHS
poroapderra — 1 miT.

YHHBEpCaIbHBII

Mebens ayauropHas ¢
KOJIM4eCTBOM pabodux MECT B
COOTBETCTBHH € KOJIMYECTBOM
CTYIEHTOB, paboyee MeCTO

IpenojaaBaTens, 10cKa — Cucrema
YuebHnas ayIMTOpHAas BHJIEOKOHepeHIui
P — ay IUTOPHS JUIs KommeioTepHas TexHHKa: Apache Openmeetings
IpOBEICHHUS KOMILJIEKT (TIepeHocHoro — ecnu | CBOGOIHO
KOHCYJIbTallUi ayuMTopHs He 000pyIoBaHa pacnpocrpansemoe 110 ¢
CTallMOHAPHBIM OTKPBITEIM KOJOM
o0opyaoBaHHEM)
IIPOEKIIMOHHOTO 000PYI0BAHHS:
HOYTOYK/KOMITBIOTED, IPOEKTOpP,
ITPOEKITMOHHBIN 3KpaH/IocKa.
Texymui VYuebnas ayauropus | Mebens ayIMTOpHas ¢ | OnepaumnoHHas cucTeMa
KOHTPOJIb, VTS IIPOBEICHHUS | KoluyecTBOM pabouux Mect B | Windows, oducHBIH
IIPOMEXYTOYH |TEKyIIEero KOHTPOJS | COOTBETCTBMM C KoimdecTBoM | makeT Microsoft Office
as arTecTalsa (M IPOMEXYTOYHOH | CTyHeHTOB, pabouee  Mmecto | JloroBop Ne 43-12/1712-
aTTecTalyuu Ipernoaaparels, nocka | 2019 or 18.11.2019.
ayJIMTOpHAs Cucrema
Kommnerotepuas TEXHHKA: | yIpaBlieHHs ydeOHBIM
KOMIITIEKT (IIEpEeHOCHOTO — eCIM | KOHTEHTOM M 00y4eHueM
ayautopus He obopynorana | LCMS Moodle
CTalMOHAPHBEIM
o0opynoBaHHEM)
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IIPOEKIIMOHHOTO 000PYyIOBAHHSL:
HOYTOYK/KOMITBIOTEp, IPOEKTOP,
IIPOEKIMOHHEIH 3KpaH/I0cKa.

CamMocrosTens
Has paborta
CTYIECHTOB

VYyebHas
ayauTopus/
Ilomemenus s
CaMOCTOSTEJIbHOM
paboTsl
obyyaromuxcs

Meb6enb ayIMTOpHAst c
KOJMYECTBOM pabouynx MecT B
COOTBETCTBHH C KOJIHYECTBOM

CTyIEHTOB, paboyee  MeCTO
IIpenojaBarelis, JI0CKa
ayJUTOpHas.

Kommnriotephas TEXHHKA:
NEPCOHATILHBIE KOMIIBOTEPHI,
nepudepuiinbie yCTpOHCTBa,
YCTpOMCTBA MNOJAKIIOYEHHS K
ceth HMurepuer, Jpoctyn B

3JIEKTPOHHYI0 HH(POPMALHOHHO-
obpasoBarensHyo cpeny HTU
(bummama) VYpdVY, xoMmmiexrt
JHUIEH3UOHHOTO IIPOrPaMMHOT0
obecnieyeHust

Onepanuonnas cucTeMa
Windows, o HCHBI
naker Microsoft Office,
Jorosop Ne 43-12/1712-
2019 or 18.11.2019.
Jlorosop
IpeocTaBIeHHe
IOCTOSIHHOTO J0CTyna K
cetu  MuTepHer  or
30.12.2019 Ne 800037

Ha
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