MuHuCTEepCTBO HAyKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
benepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHUE BhICIIEr0 00pa3oBaHuUs
«Ypansckuii ¢peaepanbHbii yHUBEpCcUTET UMeHH niepBoro [Ipesuaenta Poccun b.H. Enbrinnay
HukHeTarnJbCKuili TEXHOJIOTHYECKUIT HHCTUTYT ((puianalr)

( N
3 o [OKYMEHT MOAMVCAH
a] : ONEKTPOHHOW NOANMNCbLIO VTBEPXKJIAIO
CeptudukaT: 058D4D77003EB168994E4488B73A4EFG0A Jupexrop
Bnapgeneu: MotannH Bnagucnas Bnagummnposuy BB HOTaHI/IH
Hewnicteutener: ¢ 25.03.2024 o 25.06.2025
L «) » 2023 r.

PABOYASA TPOI'PAMMA MOAYJIA
CrnenuanbsHble pa3/ienbl HAy4YHO-(QyHIaMEHTaIbHBIX OCHOB MPOGEeCCUOHAIBHOM

ACATCIBHOCTH

Ilepeyennb cBeeHuii 0 padoyeil mporpaMmMe MoOYyJist

Y4yeTHbIE JaHHDbIE

Monyab Kox moays
CreuunanbHble pa3ziensbl HayqyHO-()yHIaMEeHTaTbHBIX M.1.12
OCHOB IPO(hEeCCUOHATILHOU e TEIILHOCTH

Oopa3oBaTte/ibHasi NporpaMmma Konx OII

CrpourenscTBo

Crpourensctso 08.03.01/33.05

HanpasJ/ienue noaAroroBK1

CrpourenscTBo

Koa HanpaBJ/ieHHs1 M YPOBHSI NOATOTOBKH

08.03.01 CrpourenscTBo

Huxnnii Tarna, 2023




[TporpaMmma MOJyJIsl M IPOTpaMMBbl JUCIIUIUIMH COCTABJICHBI aBTOPaAMHU:

Yuenas
Damuiusa Ums
Ne ni/m CTeleHb, Y4eHoe JosxHOCTH Hoapa3nenenue
OTt4ecTBO
3BaHue
. enapTamMeHT
Hemun Cepreit KaH. pus.-mar. Jlenap
1 JTOLIEHT €CTECTBEHHOHAYYHOI'O
EBrenbeBuu HayK, JOLIEHT
o0Opa3oBaHUs
XoJbpIpeB . JemaprameHt
cTapiu
2 Anekcanap €CTECTBEHHOHAYYHOTO
IIpenoaBaTellb
AHaTonbeBUY o0pa3oBaHus
. JemaprameHt
[Tpoxoposa Oxcana CTapIuii
3 €CTECTBEHHOHAYYHOI'O
Buxkroposna [IpEeno1aBaTelb
o0Opa3oBaHus
PykoBoauTens Moaynst «COTJIaCOBAHO B DJIEKTPOHHOM BHUIE» C.E. lemun

PexomennoBaHo:
YyeOHno-meroanueckuMm coperom HTU (dpunman) YpodY
[Iporokosn Ne 6 ot 28.06.2023 r

[Ipencenarens y4eOHO-METOIMYECKOTO COBETA
«COTJIACOBAHO B JIEKTPOHHOM BHUJIC»

CorJjacoBano:

PykoBonutens OIl  «corimacoBaHO B JIEKTPOHHOM BHJIE»
Hauvansauk OO0/ «COTJIACOBAHO B AJIEKTPOHHOM BHJIC»
Hauvansauk OBUP «COIJIaCOBAHO B 3JIEKTPOHHOM BUIE)»

M.B. Muponosa

B.I'. lyOununa

C.E. YerBepukoB

A B. Karaesa




Paznes 1. OBIIIAS XAPAKTEPUCTUKA MOJIYJIA

«CnennajbHble pa3aebl HAy4YHO-(pyHIaMEeHTAIbHBIX OCHOB NPO(ecCHOHAIBHOM
AesITeIbHOCTH

1.1. AHHOTAUMS COEPKAHUSA MOTYJIA

Monayns «CreuuanbHble pa3fenbl HaydHO-(pYHJZaMEHTAIbHBIX OCHOB HPOQecCHOHATBHON
JEeSITeIbHOCTH» OTHOCUTCS K 00s13aTeIbHOM 4acTH 00pa30BaTEeIbHOM MporpaMMbl M HallpaBlieH Ha
npuoOpeTeHne  3HaHUM, HEOOXOMUMBIX U M3Y4YCHHs  JUCHUIUIMH,  CBSI3aHHBIX  C
npodecCHOHAIBHOM MOATOTOBKOM Mo HampasieHuto «CrtpoutensctBo».  Llens oOyueHus —
chopmMHpoBaTh HEOOXOIUMBIE (PYHAAMEHTAIBHBIC 3HAHUS I U3yYCHUS CIICIIMATbHBIX JUCIUILINH.

Monaynbs «CrnenuanbHble pa3fesibl HaydHO-(pYHAaMEHTAIbHBIX OCHOB HPO(ecCHOHATbHOMN
JEATEIbHOCTH» COCTOUT U3 TpeX MAUCHUIUIMH — «Xumusa», «Teopus BEpOATHOCTH U
MaTeMaTHUYeCcKasi CTaTUCTUKa», «CrielnanbHble pa3aeisl GPU3UKU.

Jucnunnuza «Teopust BEPOATHOCTH U MaTEMaTUYECKasl CTaTUCTUKA» MTO3BOJISIET IOHUMATh
BEPOSTHOCTHYIO NMPUPORY (PU3UKO-XUMHUYECKUX MPOLECCOB U MPUMEHSTh CTATUCTUYECKUE METO/IbI
ux onucanus. @OpMUPYET CIIOCOOHOCTH BBIABUTATh THIIOTE3Bl M MpPEIarath MyTH WX IMPOBEPKH,
JienaTh BBIBOJBI Ha OCHOBE ASKCIEPUMEHTANbHBIX JIaHHBIX, MPEACTaBIECHHBIX B BUJAE Tpa(UKOB,
TaOJHI] WIIA TUATPAMM.

JucuuiuinHa «CrienuaibHble pa3aeinsl Gu3nkm» GopMUpPYeT y 00ydaroLIuXcsi CHOCOOHOCTH
KOMIUIEKCHO W TPaMOTHO aHAJM3UPOBATh (PU3MUYECKHE IMPOIECCHI; HMCIOIB30BaTh COBPEMEHHEIC
TEPMUHBI U MIOHATHS B 00JIACTH €CTECTBEHHBIX HAyK

JucumiuimHa «XuMHs» HaleleHa Ha oOecriedeHne (QyHIaMEHTaIbHOW TOATOTOBKH
0akajaBpoOB IO TEOPETUYECKMM BONPOCAM XHMHUHU Ha OCHOBE YCBOEHHMsS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKHMX IIPOLECCOB, JKCIEPUMEHTAIBHBIX METOJOB HAYKH,
HEOOXOIUMBIX JUIsl pelleHus Npo(ecCHOHANbHBIX 33Jady, a TakXke Cco3JaHus 0a3bl s
MOCJEAYIOMET0 W3YYeHUsl NPYTUX IUCHHIUIMH, KaK XUMHUYECKOTO TaK M MPOo(ecCHOHAIBLHOTO
LIUKJIOB B COOTBETCTBHHM C MpoduieM o0yueHusl.

1.2. CTpykTypa M 00beM MOIYJIst

O6bem qucunmaInH ®opma HTOroBOii
Ne Mepeent eI MOV MOAYJIsl U BCEro NMPOMEKYTOYHOM aTTeCTALNU
n/n P e Y MOayJisl B 3a4€THBIX 10 JMCHUIIMHAM MOAYJA U B
CAUHHUIAX U Yacax 1eJIOM 110 MOAYJII0
1. Xumust 3/108 3a4ueT
Teopust BEpOSITHOCTH U
2 P P 2172 3a4er
MaTeMaTu4decKas CTaTUCTHUKA
3. CrnennanbHble pa3aenbl (I)I/I3I/IKI/I 2172 3aueT
71252
HUTOT'O no moyno: HE MPEyCMOTPEHO

1.3. loc/ie10BaTEeILHOCTH OCBOCHHMS MOAYJIs1 B 00pa3oBaTe/IbHOI Mporpamme

IIpepexkBU3UTHI MOAYJIsI Monyns «Hay4uHo-(hyHIaMEeHTaTbHBIE OCHOBBI
poeCCHOHATHHON EATETLHOCTH

IHocTpeKBU3UTHI 1 KOPPEKBU3UTHI Moaynbs «OCHOBBI HHKEHEPHBIX 3HAaHUI» U MOAYJIH,

MOYJIst dhopmMupyeMble ydacTHUKaMHU 00pa30BaTeIbHbIX
OTHOIICHUM




1.4.PacnpenejieHre KOMIETEHIMI M0 AUCHUILINHAM MOAYJI, IVIAHUPYeMble
pe3yJbTaThbl 00y4eHHs (MHAUKATOPBI) 10 MOIYJII0

W3ydyenne OUCHMIUIMH MOAYNIS IpeaycMarpuBaeT  (OpMUPOBAHUE  KOMIIETEHIIHIMA
MIOCPEJICTBOM TIOCJIEOBATEILHOTO OCBOCHHS PE3Y/IbTAaTOB OOY4EHHUS Ha ONpPEICICHHOM YPOBHE
CII0)KHOCTH COZIEP KAHHUS.

Pesynbrarel 00yueHHs 10 TUCIMILIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHUS, OTIBIT U APYTHe
pe3yabrarhl (copepiKareabHble KOMIIOHEHTHI KOMIIETEHLMI), KOTOPBIX IUIAHUPYETCS JOCTUYb Ha
JTarie U3y4YeHUs JUCHUIUIMHBI MOIYIS M KOTOpbIE JOJDKHBI OyAyT MNPOJEMOHCTPUPOBAHBI
oOyyaronmMMKCsT W OLIEHEHBl IMperojaBaTelieM 0 WHAMKATOPaM/U3MEPSEMbIM KPUTEPUSM,
BKJIFOYEHHBIM B ()OPMYIIUPOBKY PE3yJIbTATOB 00YUYCHHUSI.

WNuaukatop — 3TO MpHU3HAK / CUTHAJ/ MapKep, KOTOPbIM MOKa3bIBae€T, HA KaKOM ypPOBHE
00y4aromuics TOHKEH OCBOUTH PE3YIbTaThl OOYUCHHS U UX MPEIbSIBICHUE TOHKHO MOITBEPIUTD
(axT 0CBOCHUS MPEAMETHOTO COIEPKAHHS JAHHON TUCIUTUIMHEI.

WuaukaTtopel y4YUTHIBAIOTCS INPU  BBIOOPE U COCTABIEHUM 3aJlaHUNl  KOHTPOJIBHO-
OLICHOYHBIX MEPONIPHUATHI (OICHOYHBIX CPE/ICTB) TEKYIIEH U POMEKYTOUHON aTTeCTaIIHH.

Ilepeuens
Kon u HanmeHoBaHue Inanupyemble pe3yJibTaThl 00yYeHH s
AUCHHUILIHH
KOMIIeTeHI[ MU (MHAUKATOPBI)
MOJLYJIst
1 2 3
OIIK-1. Cnocoben 3nanus:
hopMynMpoBaTh M PEIIATh | o ppppoxy — (GA30BBIX  PABHOBECHIA B
331211, OTHOCALIMECA K METAJLTyPrUueCKUX CUCTeMax
poQeccHOHATbHOH e TpHUpPOLY XUMHYECKUX peaxuui,
ACATCIbHOCTH, IPUMCHAA UCIIONIB3YEMBIX B METaJTYPrUYECKUX
byHIaMeHTaIbHbIC 3HAHHS NPOM3BOJICTBAX
OCHOBHBIX 5 * CTPOEHHE aTOMa, XMMHYECKUE JIEMEHTHI U
3aKOHOMCPHOCTCH UX COCIUHCHHUS, OOIIUe 3aKOHOMEPHOCTH
pasBUTHS IPUPOALL, MPOTEKAHMSI XUMUYCCKHX PEaKIHit
yeJioBeKa U o0IecTBa Venus:
e MPOTHO3MPOBATH M OMNPEICIATH CBOWCTBA
COCJIMHEHUI W HAaNpPaBICHHUS XUMHYECKHX
peakuuii
Xumus Hmemv onvim/énadems:

® METOJaMH HU3MEpPEHUsl TEIIOBBIX 3(PPeKToB

XAMHUYECKHUX peaxkuuii, mapuuagIbHbIX

MOJIBHBIX BEJINYNH, PpaBHOBECHBIX

XapaKTEPUCTHK

® METOJaMU KMHETUYECKOr0 aHaIn3a

OIIK-2. Cnocoben 3nanus:
(opmanu30BBIBATE U e DJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYI,
pelaTs 3a1a4y, OCHOBBI TEOpHMM XHMMHYECKOW CBSI3U B
OTHOCSIIUECA K COEIMHEHUAX PA3HBIX TUIIOB,;
NPO(eCCHOHATBHON e OCHOBHBIE 3aKOHOMEPHOCTH HPOTEKAHUS
ACATCIILHOCTH, UCTIOJIb3Y XUMHUYECKHUX MPOILECCOB U XapaKTCPUCTUKU
METOAbI MOJACIMPOBAHNA U PaBHOBECHOTO COCTOSHUS, METOJIbI
MaTEMaTU4YCCKOI'0 aHaIn3a ONMCAHWsl XUMHUYECKHX pAaBHOBECHH B




pacTBOpax JIEKTPOIUTOB

Ymvenus:

e  BEHINOIHATE OCHOBHEIE XAMUYECKHE
oTepalnH, OTpPENENATh
TEPMOIMHAMHYECKHE XapaKTEPUCTUKH

XMMHYECKHUX PEaKIUi

KOHIICHTPAIIUH BEIIIECTB
Hmemv onvim/énaoems:

e DKCHEpUMECHTAIBHBIMA METOAaMH

U PABHOBCCHBIC

omnpezaeneHus: GU3NKO-XUMHYECKUX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUI

OIIK- 3. Cniocoben
MIPOBOAMTD UCCIIEIOBAHUS
Y U3bICKaHUS JUIs
pelIeHus: TPUKIIATHBIX
WHXEHEPHBIX 3aa4
,OTHOCSIIIIUXCS K
npodecCuOHAILHON
JEeSTENIbHOCTH, BKIIIOYast
IIPOBECHUE U3MEPEHUM,
IUIAaHUPOBAHUE U
IIOCTaHOBKY
9KCIIEPUMEHTOB,
MHTEpIIpETALNIO
MOJTyYEHHBIX Pe3y/IbTaTOB

3nanus:
® KHHETUKY (PU3NKO-XHMMHYCCKUX MPOIIECCOB

® [PUPOTY XHUMHYCCKHX peakuui,
HCTIOJIb3YEMBbIX B METAJLTYPTHYECKUX
MPOU3BOACTBAX

Ymenus:

® BBINOJHATH TEPMOXUMHUYECKHE PACUETHI,
pacueTbl XHMHYECKOT'O paBHOBECHS,

PaBHOBECHS B paCTBOPAX
Hmems oneim/enadems.:

® METOJIaMH U3MEPEHHUS TEeTUIOBBIX I(P(PEKTOB
XMMHUYECKHX PEaKIni, NapraIbHbIX
MOJIBHBIX BEJIMUUH, PABHOBECHBIX
XapaKTEePUCTHK

Teopus
BEPOATHOCTH U
MaTeMaTu4dYCCKas
CTaTUCTHKA

OIIK-1. Cnocoben
(bopMyIHpOBaTH M peliaTh
3a7a4d, OTHOCSIIHMECST K
npodecCuoHAIbHON

JESTCIIbHOCTH, TPUMCHSS

(GyHIaMeHTaJIbHbIE 3HAHUS

3nanus:

® DJJICMCHTHl KOMOWHATOPUKH, CIIydalHBIC
COOBITUS W  CIOy4yallHble  BEJIMYUHBI,
OCHOBHEIE 3aKOHBI pacripeaeeHust
CIIy4alHbIX BEJIMYUH;

Ymenus:

® [IPUMEHATH METO/ABI CTATUCTUYECKOTO
aHaJIM3a ¢ IPUMEHEHNUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH IS
peteHust mpohecCUOHAIBHBIX 3a/1a4

OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHS TIPUPOJIBI,
4eJI0BeKa U 00IIecTBa
OIIK-2. Crnocoben
dbopMaI30BBIBAThH u
pemaThb 3ajauu,
OTHOCSIIITUECS K
npoheccCHoHaNBHOM

ACATCIIBHOCTH, HCIIOJIb3YA
MCTObl MOACIINPOBAHUA U
MATEMAaTHYCCKOI'O aHajIn3a

Buanus:

e OCHOBEI TEOpUH BEPOATHOCTH 5
MaTeMaTHYECKON CTaTHUCTHKH,
HEOOXOIUMBIE ISl PEHICHUs MPAKTUYECKUX
3aJ1a4;

Ymenua:

® TPHUMEHATH METOJBl  MaTeMaTHYEeCKOTO
aHaIm3a U MOJICTTUPOBAHUS,

TEOPETUYECKOTO M OKCIEPUMEHTATBLHOTO
WCCIICIOBAHMSI [T PEIICHUST TPAKTUYCCKUX
3aad.

OIIK- 3. Ciocoben
HpOBO)II/ITB HUCCIICO0OBAHUA
U U3BICKAHUA IS

Hmemv onvim/enadems:

L4 B OopraHu3anun COOCTBEHHOM




peIIeHUs TPUKIIATHBIX
WHXEHEPHBIX 3a7a4
,OTHOCSILIIUXCS K
npodeccuoHanbHOM
JIeATEeTbHOCTH, BKIIIOUast
MIPOBEJICHIE U3MEPEHUH,
MJIaHUPOBAHUE U
MIOCTaHOBKY
AKCIIEPUMEHTOB,
UHTEPIIPETALNIO
MOJIYYEHHBIX PE3YJIbTATOB

NESTEIbHOCTH, B  BBIOOpPE  THUIIOBBIX
METOHOB U CIIOCOOOB BEITTOJHEHUS 3a1ad,
B YMEHHHM aHAJIU3UPOBATh, CPABHHUBATH U
OIICHUBATh MX PE3YJIbTAThl, UCIIOJIH30BATh
OCHOBHEIE METO/IBI 51 MIPUEMBI
MaTEeMaTUYeCKOW CTATUCTKH ISl PEIICHUS
MPaKTUYECKHX 3a]1ay.

CriennanbHble
paszensl GU3UKU

OIIK-1.
dbopMynupoBaTh M pemaTh

Crocoben

3a/1a4, OTHOCSINUECS K
npodeCcCHOHAIBHON
NESITEIbHOCTH, TPHUMEHSS

byHIaMeHTaIbHbIC 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEH
[IPUPOBIL,
YeJI0BeKa 1 00IeCTBa

pa3BuTHUA

3uams:

¢ (yHmaMeHTaIbHBIE (PU3UYECKUE OMBITHI, UX
POJIb B Pa3BUTHH HAYKU;

e Ha3HAYEHME W  OPUHLHUIBI  JIEHCTBUS
BOXHEUIINX (PU3UIECKUX TPUOOPOB.

Ymemn:

e paborath ¢ mpubopamu U 00OPYIOBaHHEM
COBPEMEHHON (PU3UYECKON J1ab0paToOpuH;

® ICIOJIb30BaTh pazIMYHbIC METOJIUKU
(¢usnyeckux M3MEepeHHd W 00paboTKH
OKCTIEPUMEHTAIIbHBIX JaHHBIX, B TOM YHCIIE C
MIPUMEHEHHEM KOMITBIOTEPHOW TEXHUKUA U
MH(OPMAIIOHHBIX TEXHOJIOTHH MPU PEIICHIN
3ajay;

HUmems onvim/gnadems:

® HaBBIKAMH WCTIOJIb30BaHUS METOIOB
(bu3nueckoro MOJIETTUPOBAHUS B
VHKEHEPHOM NMPAKTHKE;

® TNPUMEHEHUS OCHOBHBIX METOIOB (hr3HKO-
MaTeMaTU4ecKOTO0 aHalIM3a JUIsl peIIeHUs
€CTeCTBEHHOHAYYHbIX 33]1a4;

OIIK-2.
(dhopMan30BBIBAThH u

Cnocoben
peraTh 3aj1a4H,
OTHOCSIIIHECST K
npodeccuoHaNbHOM

NEeSITETbHOCTH, HWCIOJb3YS
METOJIbI MOJICIIUPOBAHUS U
MaTeMaTHYECKOTO aHaJIN3a

3name:

® OCHOBHBLIC TIOHSATHS, 3aKOHBEI U MOJICIIH
MEXaHUKH, JJEKTPUYEeCTBA U MarHeTU3Ma,
KoJieOaHUW W BOJH, KBAHTOBOW (DU3UKH,

CTaTUCTUYECKOU (I)I/I3I/IKI/I n
TCPMOANHAMUKH
® OCHOBHBIC (1)I/I3I/I‘-I€CKI/IC BCJINYHHBI u

(¢u3MUecKre KOHCTaHTBI, UX OIpeeIeHHE,
CMBICII, CHOCOOBI M  E€IWHUNBI  HUX
WU3MEPEHUS;

Ymemn:

e OOBSICHUTH OCHOBHBIE Ha0JrF01aeMbIe
NPUPOJHBIE M TEXHOTCHHBbIE SBJICHUS W
3pdexThl ¢ No3uIMH  PyHIAMEHTAIbHBIX
(buznueckux B3aUMOJIENCTBUH,
HCTOJIKOBBIBATh CMBICIT (PU3UYECKUX BEITHMYNH
U TIOHSTHI;

® 3aMKChIBATh YpaBHEHUS s (U3HUECKUX
BEJIMYMH, 3alMChIBATh YPaBHEHUS MPOIIECCa U




HAXOJUTh €TO PEIICHHE;

Hmemwv onvim/énadems.

00pabOTKH ¥ MHTEPIPETAIIUU PE3YIbTATOB
AKCIIEPUMEHTA, B TOM YHUCJIE C MPUMEHEHUEM
KOMITBIOTEPHOM TEXHUKH U WHPOPMAITMOHHBIX
TEXHOJIOTHH.

OIIK 3.
IIPOBOJIUTE MCCIIEIOBAHUS

Cnocoben
U U3bICKAaHUS Ui
peleHus IPUKJIATHBIX
WMH)XCHEPHBIX 3a1a4
OTHOCSIIUXCS K
npogeccuoHaIbHON
JEATEIIBHOCTH,  BKJIIOYas
IIPOBEICHUE  HU3MEPEHUH,
IUTAHUPOBAaHUE U
IIOCTaHOBKY
AKCIIEPUMEHTOB,
MHTEPIIPETALINIO

MOJIYYCHHBIX PE3YJIbTATOB

3namo:

® METOJIOB TEOPETUICCKHIX i1
AKCIICPUMEHTAIBHBIX ~ HMCCICOBAaHUH B
busuke.

Ymems:

® [OHMMaTh, W3JIAaraTh M  KPUTHUYECKU
AQHATM3UPOBATh 0a30BYIO0 OOMIEPH3HICCKYIO
HnH(pOpMaIIHIO;
Hmems onvim/gnadems:
® (hu3HMYECKUMH U MATEeMAaTHYCCKUMHU
MeToAaMu 00pabOTKU U aHAIH3a

nH(popManuu B 00acT o01men Gpu3nku.

1.5.®@opma oOyuenust

Peanuzanust Moaysst nmpeaycMoTpeHa Juisi 00yJaromuxcsi 0 OYHOM, OYHO-3a0YHON M 3a0YHOM

dbopmam.

PA3JIEJI 2. TIPOI'PAMMBI MO VYJIAA
CrennanbHble pa3zesibl HayYHO-(YH/IaMEHTAIbHBIX OCHOB MPO(ecCHOHATBHOM
NEATEIbHOCTH

2.1. PABOYAS ITPOI'PAMMA JJUCIHUATIJIMHBI
Xumus

Pabouas nporpamMmma IUCHUIINIMHBI COCTABJICHA aBTOPaMU:

Y4enas creneHb IHoapa3nenenne
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
Y4YeHOe 3BaHHe
1 cTaplun ernapTaMeHT

IIpoxoposa Oxcana P Jlenap

MIPENO/IABATE | €CTECTBEHHOHAYYH
Bukroposna

b oro o0pa3oBaHus

2.1.1. COAEP’KAHUE U OCOBEHHOCTH PEAJIM3ALIUN JUCHUIIJIMHBI

Xumus

2.1.1.1. TexHosorum o6y4eHusi, HCMOJIb3yeMble MPH U3YyYeHUH THCIUTIHHBI MOAYJISt

CmemranHoe oOydeHue ¢ UCTIO0Ib30BAaHUEM 3JIEKTPOHHOTO 00YUEeHHUS.




2.1.1.2. Inanupyemble pe3yabTaThl 00y4YeHHs1 (MHIMKATOPHI) MO AUCUHHUILINHE

Kox v nanmenoBanmue

Iliianupyemble pe3y/abTaTbl 00y4eHUs (MHIUKATOPHI)

KOMITETeH I H
OIIK-1. CnocoOeH | 3uanus:
opMynupoBaTh W pelIATH | o npupoay (GazoBbIX PABHOBECHH B  METATyPrHYECKUX
3aa4u,  OTHOCSAINMECS K CHCTEMAX
npodeccuonabHO e NPUPOLY XUMHYECKMX  PEAaKIHil, HCIOJIb3yEMbIX B
ACATCIILHOCTH, TIpUMECHSIA METAJUTyPrUYECKUX IPOU3BOACTBAX
GyHmaMeHTaIbHBIE  3HAHMA

OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BHUTHUS PUPOJBI, YETIOBEKA
U o01IecTBa

® CTPOCHHE aToOMa, XMMHUYECKHE DJIEMEHThl M MX COCAMHEHUS,
o01I1e 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYIECKUX PEAKIUil
VYmenusa:

e I[IPOTHO3MPOBAaTb M OIPENEIATH CBOMCTBA COCIMHEHUM U
HaIIPaBJICHUSI XMMUYECKUX PEaKLIUN

Hmemwb onvim/énademu:

® METOJaMH H3MEpPEHHS TEIUIOBBIX dS()()EKTOB XUMHUYECKUX
peakuuii, NapUUaIbHBIX MOJIBHBIX BEJIMYUH, PAaBHOBECHBIX
XapaKTEPUCTUK

® METOAAMM KMHETHYECKOIrO aHaIu3a

OIIK-2. Cnocoben
(hopManM30BBIBATE M PEIIATh
3aaud,  OTHOCSIIUECS K
npodeccHnoHATEHOM
NeSITeIbHOCTH, UCIIOJIB3YS
METOABl MOJCIUPOBAHHS U
MaTeMaTHYECKOT0 aHaJIN3a

Suanus:

e DJEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ, OCHOBBI TEOpUU
XUMHYECKOU CBSA3M B COEAMHEHHUAX PA3HBIX TUIIOB;

e (OcCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX
MPOIECCOB U XAPAKTEPUCTUKH PABHOBECHOT'O COCTOSIHUA,
METOJIbl OMUCAaHUS XHMHYECKUX PABHOBECHMH B PACTBOPAX
3JIEKTPOIUTOB

Ymvenus:

e BbINOJHATE OCHOBHBIE XMMUYECKHE ONEpALUM, ONPENCIATh
TEPMOJMHAMUYECKUE XAPAKTEPUCTUKN XUMUYECKUX PEAKIINil
Y PAaBHOBECHBIE KOHIIEHTPALIUH BELECTB

HUmemwv onvim/énaoems:

OKCNEPUMEHTAIBHBIMU ~ METOJAaMHU  ONpEeeIeHUs

XMMHYECKHUX CBOMCTB HEOPTaHUYECKUX COCTMHEHUI

¢bu3zuko-

OIIK- 3. Criocoben
IIPOBOAMTH MCCIEAOBAaHUSA H
HU3BICKaHUA JJIsA peICHUA
IPUKJIAJHBIX ~ MH)KEHEPHBIX
3a1a4 ,LOTHOCAIINXCs K
npodeccnoHaNbHOMI
JCATCIIBHOCTH, BKJIO4Yas
[IPOBEJICHHUE U3MEPEHU,
IIAaHUPOBAHUE U IMOCTAHOBKY
JKCIIEPUMEHTOB,
HHTCPIPECTALUIO ITOTYUCHHBIX
pE3yJIbTaTOB

3nanus:
® KUHETUKY PU3UKO-XUMUYECKUX MPOIIECCOB

® [PUPOJYy XHMMHYECKUX  pPEaKUUid, HCIOJIb3YyEMBIX B
METaJUTyPrUUe€CKUX MPOU3BOJICTBAX

Ymenus:

® BLINOJHATH TEPMOXHUMHUYECKUE pacyeTsl, pacyeTsl

XHMHAYECKOTO PaBHOBECHSI, PABHOBECHS B PaCTBOPax
Hmems onvim/enadems:

® METOJaMH M3MEPEeHUsI TeIJIOBBIX S(PPEKTOB XUMHUYECKUX
peakuuil, NmapuuaibHBIX MOJBHBIX BEIWYMH, PaBHOBECHBIX
XapaKTEPUCTUK




2.1.1.3. Conep:xkanue JUCHUNIMHBI

Kox
pa3jaesion
U TEM

Paznen, Tema
JUCHUTITIMHBI

Conep:xanue

P1

Xumusg u
nepuoanyecKasi
CHCTEMA DJIEMEHTOB

OcCHOBHbBIE XUMUYECKHE MOHATUSA. MaTepusi U BELIECTBO.
ATOM, MoOJIeKy/a, XMMUYECKUN 3JIEMEHT. BaleHTHOCTh U

CTETIEHb  OKWCJIGHUS  dJeMeHTa.  ATOMHas U
MoJIeKyIsipHas Macchl. KonmmuecTBo BemiecTBa — MOJIb.
OcHoBHbIE M10JIO’KEHHUS u (bopMyITHPOBKH

byHIaMEHTAIbHBIX XUMUYECKMX TEOpPU M 3aKOHOB:
ATOMHO-MOJICKYJISIPHAsE ~ T€OpHs, 3aKOH COXPaHCHHS
Macchl W DSHEPrUM, NEPUOJUYECKUM 3aKOH, TEOpHs
XUMHUYECKOTO CTpOEHUS BEILIECTBA. OcHoBHbIE
MOJIOKEHUS U (POPMYITMPOBKU T'a30BbIX 3aKOHOB XUMUHU:
MPOCTBIX OOBEMHBIX OTHOIICHH, ABOTaApO, YpaBHECHUE
MenneneeBa-Knaneiipona. OCHOBHBIE TMOJOXEHUS U
(GOPMYTUPOBKH CTEXMOMETPUUYECKUX 3aKOHOB XHUMHH:
MOCTOSIHCTBA ~ COCTaBOB,  SKBUBAJIEHTOB,  KPAaTHBIX
oTHomieHUW. [loHsATHE  XMMHYECKOr0  HKBUBAJICHTA
AJIeMEeHTa U coeArHeHus. MolisipHasi Macca SKBUBaJICHTa
U MOJIApHBIM  SKBUBaJEHTHbI  00beM.  OOuiee
npelacTaBieHue 00 arome. OIeMEHTapHbIE YaCTHIIbI
aTomMa, aTOMHOE SApPO, H30TOMbI, W300apbl, H30TOIIBI.
[loBenenue snexkrpoHa B arome. KBaHTOBBIN Xapakrtep
W3MEHEHUH dHepruu. /{BoMCTBEHHAs MPUPOAA HIEKTPOHA.
YpaBHeHue Jlyn Ie bpoiiis. ITpuHIMI
HeomnpezaeneHHoctu ['eitzenOepra. [lonsiTue o BoIHOBOM
¢byuknun.  YpaBuenue Ilpenunrepa. ['nmaBHoe
opOuTaIbHOE KBAaHTOBBIC 4YMCIa. MarHUTHOE KBAaHTOBOE
yycio. CHUH 3J€KTPOHA U CIIMHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOEHHS DJIEKTPOHHOM OOOJOYKH aroma II0
YeTblpeM KBaHTOBBIM uuciaM. [lpunnun Ilaynu u
cienctBusi u3 Hero. OmnucaHue 3JIEKTPOHHON 000JOUKH

aroma 3JIEKTPOHHBIMU dbopmynamu u
aNekTpoHorpaguueckum metogom. I[lpaBuno ['yHna.
CnuHoBas Teopus BAJICHTHOCTH. 3anojHeHue

DJIEKTPOHAMM  JHEPIeTHYECKMX  COCTOSHMM  aroma
COIVIACHO NPHHLMIY MHUHUMyMa »dHepruu. Ilpasuia
KireukoBckoro. Ilopsnok 3amoiHeHUs 3JIEKTPOHAMM
DHEPreTUYECKUX YPOBHEN U MOAYypOBHEU. MneanbHas u
peasibHass cxe- Mbl. OOmas snekTpoHHas (Gopmylia
aTOMOB, s-, P-, 0-, f- ameMeHTbI. DIeKTPOHHAs CTPYKTYypa
aTOMOB M IE€PUOJMYECKAs CHCTEMA DJIEMEHTOB. 3aKOH
Mozmu. Ilepuognyeckuii 3axkoH . M. Menneneesa.
CoBpemenHnast ~ ¢opmynupoBka  3akoHa. [IpuuumnHa
NEPUOANYHOCTH H3MEHEHHUs CBOMCTB 3JIEMEHTOB M HX
coequHeHn. CTpyKTypa MNEpUOJAYECKON  CHCTEMBI
JJIEMEHTOB. ITepuonsl, IPYIIIBL, MOATPYIIIBL.
[lepuoanueckoe H3MEHEHHE CBOWCTB  XUMHYECKHX
2JeMEHTOB. Paguychl aTOMOB M HOHOB. OJHeprus
MOHM3AIMK.  ODHEprusi  CPOACTBA K  DJIEKTPOHY.




DNEeKTPOOTPULIATENLHOCTh.  KHUCIOTHO-OCHOBHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BELIECTB.

P2

KucJ10THO-0CHOBHBIE M
OKHCJIUTEIbHO-
BOCCTAHOBHTEJILHBIE
CBOMCTBA BellecTB

HSMGHGHI/IC KHUCIIOTHO-OCHOBHBIX 158 OKHCIIUTCIIBHO-
BOCCTAHOBUTEJILHBIX CBOMCTB BEILIECTB B 3aBUCHMOCTH OT
CTEIIEHU OKHCIICHHMS DJIEMEHTA, OT IIOJIOKEHUS B TaOJIMIIC
J. Y. Menneneena.

P3

XuMu4yeckas CBA3b

XuMu4eckas CBs3b. Y CIOBUS €e 00pa30BaHusl, IPUPOaA U
napameTpbl CBSI3U. DHepreTu4ecKue KpUBbIE
B3aMMOJICHCTBYIOIIMX aTOMOB Bojopona. KoBaseHTHas
XUMUYECKast CBsI3b. OJHOSIEKTPOHHBIM MEXaHU3M €€
oOpa3oBanus. IloHATHE KOBaJEHTHOCTH 3JEMEHTOB.
KpatHocts cBsi3u. JIOHOpHO-aKIENTOPHBI MEXaHU3M
o0pa3zoBaHusi KOBaJeHTHON cBsi3u. Hacelaemocts u
HaIlpaBJICHHOCTb  KOBAJIEHTHOW  CBA3U.  CTpyKTypa
MOJIEKYINl, G-, T-, O-CBSI3U, Sp-, SP?-, SP>-rubpumm3amms
AIEKTPOHHBIX 00akoB u IIPOCTPAHCTBEHHAS
KoHpurypanus Mmoiekyid. llomspHas w HemonsipHas
KOBAJICHTHAsE CBA3b. /JIMIONBHBII MOMEHT CBSI3U U
MoJsiekynbl. ['eoMmerpuueckas CTpyKTypa  MOJIEKYIL
Onucanne XUMHYECKOW CBSI3M METOJIOM MOJIEKYJISIPHBIX
opbuTaneif. Cxemsl obpasosanms Hz, H'2, He'? mno
Metony MO. DHepreTuueckue cxembl 00pazoBaHUs
Mosiekyn N2 u O2 no MEeToy MOJIEKYJISIPHBIX OopOuTanen
(MO). MWonnas cBsi3p u ee cBoicTBa. [loHsTHe
AIIEKTPOBAJIEHTHOCTH. ~ MeTaiuueckas  CBSI3b, €€
ocobeHHOCTH. BomoponHas cBs3b M €€ BIUSHUE Ha
¢usznueckue M XUMHUYECKHME CBOMCTBA  MOJIEKYII.
MexMOJIeKyIIpHOE B3aUMOJICHCTBHE.

P4

JHepreTuka
XUMHYECKHUX MPOIECCOB

OcHOBHBIE TIOHATUS XMUMMUYECKOH TEPMOJIMHAMHUKHU.
BuyTpeHHsAs >Heprus W OHTanblUsg cucTeMbl. [lepBbii
3aKOH TEPMOJMHAMUKH. Tennossle 3¢ deKTh
XUMHYECKHUX peaxkuuil. Terutora (oHTANBIINS)
0o0pa3oBaHUs XUMUYECKUX cOelMHEHUH. 3akoH JlaBya3be-
Jlarutaca. OCHOBHOM 3aKOH TEPMOXMMHHM — 3aKOH 'ecca n
ciencTBus M3 Hero.  OHrponus.  Hampasnenue
XMMHMUYECKHUX IPOLECCOB B H30JUPOBAHHBIX CHUCTEMAX.
Bropoii 3akoH TepmonuHamuku. OHeprus ['nb6b6ca.
Hanpasnenue u mpenen camMOIPOU3BOJIBHOTO TEUEHUS
XUMHUYECKHX PEaKIUM.

P5

CxopocTthb peakuuii u
MeTO/IbI ee
peryJupoBaHus

CKOpOCTh TOMOTEHHBIX peakiuii. 3aBUCIMOCTh CKOPOCTH
OT KOHIICHTPAIIMA PEarupYIONIUX BEMIECTB. 3aKOH
neiictBus  macc.  KoHcTaHTa  CKOPOCTH — pEaKIIHH.
3aBUCHMOCTh CKOPOCTH pEaKIUU OT TeMIIepaTrypsl M
OPUPOABI pearupyroomux BemecTB. [IpaBuno Banrt-
l'odpda. Tlonstue 006 sHeprum akTHBAIMU. Y paBHEHHE
Appennyca. CKOpPOCTh Te€TEPOT€HHBIX XUMHYECKHX
peakmmii. Mx ocobGennoctu. IloHsitTne o Kartanmmsze u
KaTajan3aTopax.

P6

Xumuueckoe u ¢pazoBoe
paBHOBecHe.
Kouaebareabnbie
peakiuumn

OOGpatumbie W HeoOpaTUMBIE pEaKIUH. XUMHUYECKOE
paBHoBecue. KoHcranta  paBHoBecus.  (CmelieHue
paBHOBecus, npuHuun Jle- Illarense. @®a3oBoe
paBHOBECHE, OCHOBHbIE MNOHATHs. OIHOKOMIOHEHTHBIE
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CHUCTCMBI, AuarpaMma COCTOSAHHUA BOJBI, (ba30BI:Ie
nepexoasl. KomebarenpHble peakiuu (MepUOANYECKUE
peakuun). KoneGaHuss  KOHIEHTpaUMi  HEKOTOPBIX
MPOMEXKYTOUHBIX  COCIUHEHUH U, COOTBETCTBEHHO,
CKOpOCTEN peaKIuil.

P7

PacrBopsI

PactBoppl.  CnocoObl  BbIpaXKeHHs]  KOHLEHTpalUu
pactBopoB (%, MonspHas, HOpMallbHas, THUTP).
PactBopumMocTs.  CBOMCTBA  MCTHUHHBIX  PacTBOPOB.
3akonsl Payns u Bant-I'odda. PactBopsl a5ekTponuTos.
Teopust snekTpoauTuyeckon aucconuanuu. CuiabHbIE U
cinabble  DJIEKTPOJUTHI. Crenenb  JAMCCOLUALINM.
Koncranra JUCCOLUAITIH. ManopactBopumbie
anektponuthl. IIpousBenenue pacrtsopumoctu (I1P).
HNonoobmennble peakiuu. [IpaBuna HamucaHUs HOHHBIX
ypaBHeHU peakuuid. KucioTel, OCHOBaHHS W COJM C
MO3UIUN TEOPUHU  AJIEKTPOIUTUUYECKONW JIHUCCOLMALINU.
DneKkTponuTHdeckass — auccouuanus  Bonbl.  HMonHOe
Npou3BeeHHe  BOJBL.  BomopomHblii  moKa3aTelb.
I'uaponus comnelt (Bce cimyyan).

P8

DJIEKTPOXMMHYECKHE
CHCTEeMBbI

Bo3HUKHOBEHME IBOMHOTO JIEKTPUYECKOrO CJIOS Ha
rpaHule METAJUI—BOJIa, METAJUI—PAaCTBOP. DIEKTPOAHbBIE
noteHuuManbl. CTaHIapTHBIM BOJOPOAHBIN 31eKTpoa. Psn
CTaHJAPTHBIX JIEKTPOAHBIX IOTCHIIMAIOB. Y paBHEHUE
Hepncra. OKuCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.
Merton nonypeaxkuuii.

Teopust raJibBaHUYECKUX 3JIEMEHTOB. MeIHO-IMHKOBBIN
anemedHT [anwmdng- Sxkobu. DJIC rambBaHUYECKOTO
aleMeHTa. SIBJIeHMs] TOJIIpU3alUu U JICTOJISIpU3ALUU.
KonneHnTpaunoHHbIii rajbBaHHM4YeCKUU JJIEMEHT.
CymHocts  2nextponusza. Karomnele u  aHOJHBIE
IIPOLIECCHl  NIPU  DJIEKTPOJIM3€  BOJHBIX  PAaCTBOPOB
ANIEKTPOJINTOB.  ODJEKTPOJIM3  pacIUIaBOB.  3aKOHBI
Q@apazges. Bwixog mno TOKy. Koppo3uss meramios.
Knaccugukarus koppo3HoHHBIX MporeccoB. CyIIHOCTb
XAMHYECKON U DJIEKTPOXMMHUYECKOW  KOPPO3HH.
@axkTopsl, ONPEAEIAIOIINE CKOPOCTh KOPPO3UU. MeTo bl
3aI0ATBl  METAUIOB  OT  KOpPpO3uU.  XHMHYECKHE
UCTOYHUKHU 3JIeKTpudeckoil snepruu (XMI3). IIpunimn
JIEMCTBHUSI  CBUHIOBOTO  KHCJIOTHOIO  aKKyMYJSATOpA.
[IpuHuUI [EUCTBUSA ILEIOYHOIO JKEJIE3HO-HUKEIEBOIO
aKKyMYJIATOpA. [TprHIMD JNEUCTBUSA JKEIIE3HO-
MapraHieBoro rajlbBaHUYECKOro syeMeHTa (DJIeMeHT
Jlexnanme). ToruBHbIe 3neMeHThl. [IpuHIMn nefcTBus
KHMCJIOPOJHO- BOJIOPOJHOIO TOILIMBHOIO JIEMEHTA.

2.1.1.4. 5sI3bIk peaiM3auu MPOrPaMMBbI
IIporpaMMa AMCHMILIMHBI PEATU3YETCS Ha TOCY1apCTBEHHOM si3blke Poccuiickoit deneparun.

2.1.2.YYEBHO-METOJANYECKOE U TH®OPMALHNOHHOE OBECIIEYEHHUE

JUCIHUATLTAHBI

Xumus
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DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Xumus. Metoguueckue yka3zaHusl K BBIIIOJIHEHUIO pacueTHbIX paboT Hwkuuii Tarmn: HTU
() VYpdVY, 2018. — 25c¢. PerucrpanuoHHslii yderHslii HOMep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumusi. MeToauveckrue yKa3aHHs K BBITOJHEHUIO JIabopaTopHbIX padoT Hwxuuit Tarwm:
HTU (p) YpdVY, 2018. — 49c. Perucrpaunonnsiii yderHoiii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

ITeyaTHbIEe H31aHUA

1. 'muaka H.JI. OOmas xumus: yueOHuk s OakamaBpoB. M.: FOpaiit, 2012. 898 c. — 191
9K3.

2. I'muaka H.JI. 3agaun w ynpaxHeHUs 1Mo oOmier XxuMmuu: yd.moc.Juisi By3oB M.: Kuopyc,
2012. 240 c. — 187 3k3.

3. XUMUS: metonuueckue yKazaHUs W KOHTpOJNbHbIE 3ananus ans cryaeHtoB / C.JI.
Bamenko, E.A. Hukonenko, M.I1. KonecankoBa, H.M. Tutos. ExatepunOypr: ®I'AOY
BIIO YP®YV, 2010. 49 c. (mecto xpanenus — JEHO).

IIpodeccnonanbubie 0a3bl
CHCTEMBI

JAHHBIX, WH(OPMANMOHHO-CIIPABOYHbIE H TOUCKOBbIE

1.9BC «YuuBepcuterckas oudimnoreka onnaita» (http://biblioclub.ru)
2.9BC «Jlanb» (https://e.lanbook.com/ ).
3.9b «Onekrponnas oubmmorexka HTW» (http://elib.ntiustu.ru).

Matrepuansi aas jauy ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (¢aiuioB crneuuanbHoro (Qopmarta  Juis
BOCITPOMU3BCACHUSA CUHTE3aTOPOM pPC€UU, a TaK K€ B TCCTOBOM BUAC, IIPHUTOAHOM JIA MPOYTCHHA C
UCIIOJIb30BAaHUEM SKPAHHOM JyIbl M HACTPOMKONW KOHTPACTHOCTH.

2.1.3.MATEPUAJIBHO-TEXHUHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Xumus

CgeneHusi 00 OCHAIEHHOCTH IMCHMILIMHBI CHEUMAJIM3MPOBAHHBIM H JIA00PaTOPHBIM
o0opyaoBaHHeM M IPOrPaMMHBIM O0ecredYeHneM

Ne Bup 3ansgTuit HaumenoBanue OcHaIIeHHOCTE CIIeUaIbHBIX [Iepeuenn
m\ CIIEIIHAIHLHBIX IMOMEIICHUI 1 IIOMEIIECHUN JIJISI MIPOTPaMMHOTO
I MMOMEIICHHH 1 CaMOCTOSITENTLHOM pabOTHI obecneueHuUs.
TTOMEIEHUH I PexBU3NTEHI
CaMOCTOSATEILHO MOATBEPKIAIOILIETO
1 paboTHI JIOKYMEHTa
1 | Jlekmuu YuebHast Meb6enb ayTuTOpHas ¢ Microsoft Windows,
ayTUTOPHS sl | KOJTHMYECTBOM pabovmX MECT B opUCHBIN MMaKkeT
MIPOBEICHUS COOTBETCTBUH C KOJIMUYECTBOM Microsoft Office,
JIEKINOHHBIX CTY/IEHTOB, paboyee MeCTO Horosop Ne  43-
3aHATUN npenojaBaTess, 10cKa 12/1712-2019 oT
ayIUTOpHasl. 18.11.2019.
KoMIIIEKT nepeHoCHOro
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http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105#target-1888
http://elib.ntiustu.ru/1888/getFile
http://elib.ntiustu.ru/105%23target-2700
http://biblioclub.ru/
https://e.lanbook.com/
http://elib.ntiustu.ru/

MPOEKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK, TPOEKTOP, IKpaH Ha
ITaTUuBEC.

JlaGopaTopHbie VYyeOnas o [[Ixad BHITSOKHOM, 2 1T He tpebyercs
3aHATHA ayauToOpus JJist e MaruutHas Memanka [19-6100,
MIPOBEICHUS 4
11abopaTOPHBIX ¢ JIAB-TBH-01/19 ¢ kppbImkoit
3ansTHii (331 BOJIsIHAs OaHA-TepPMOCTaT
uu 335 ayn). +15°...100°C, Toun. +-0,1°C,
1911, nepemennBanue padodeit
KUAKOCTH, OXJTaKIAIOIIHMA
KOHTYp, pabouee MpOoCTPaHCTBO
295x370x150
e [lIxad cymmibpHbBIH
nabopatopusiiit CHOJI 35.35./3
e Becbl TEXHUYECKHUE
anextporHsie Ohaus SPU 2001
(npenen B3pemmBanus 2000 r,
uena jaenenus 0,1 r)
¢ Konbonarpesarens JIAB-KH-
500-3, Ha 3 k01651 10 500 M
e XyMuYeckas mocyaa
e Mepnas nocyzaa
¢ 24 TabypeTku
e Jlocka ¢ moJICBETKOM, CTON U
CTYJ JUIS IPETOIaBaTeINs
e Ta0Oiuupl Meneieena,
pPacTBOPUMOCTH
Kouncynpranumn YyeOHnas Mebenb aynuTopHas C
ayJAUTOPUS JUIS | KOJMYECTBOM pabOvnX MECT B
MIPOBEACHUS COOTBETCTBHUH C KOJIMYECTBOM
. He tpebyercs
KOHCYJIbTAINI CTYJIEHTOB, pabodyee MECTO
IpernoiaBaTens, JocKa
ayJIUTOpHAsI.
Texkymnii VYuebHas MeOenb ayTuTOpHas C
KOHTPOJIb, ayIAUTOPHS JUIS | KOJMYECTBOM pabOvMX MECT B
IPOMEXYTOUHasi | MPOBEACHUS COOTBETCTBHUH C KOJIMYECTBOM
aTTecTauus TEKYIIETo CTYJEHTOB, pabouee MeCTO He tpebyercs
KOHTPOJIS U IpernoiaBaTens, J0cKa
MIPOMEKYTOYHO | ayJAUTOpHAsL.
1 aTTecTaluu
CamocrosrenbHas | [Tomemenus nns | Mebens ayauTopHast ¢ OnepanyoHHas

paboTa CTy/IeHTOB

CaMOCTOSITEITLHO
it paboThI
o0yJaromuxcst

KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTY/IEHTOB, paboyee MeCTO
IpernoiaBaTess, JocKa
ayJUTOpHAs.

KommnsrorepHas TeXHMKA:
MEPCOHATIBHBIE KOMITBIOTEPHI,
nepudepuiiHple yCTpOCTBa,
MOJIKJIIOYEHUs K ceTu MHTepHeT,

cuctema Windows,
O(UCHBIH MaKeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
Jorosop Ha
MPE0CTaBIICHHUE
TIOCTOSIHHOTO

13




JOCTYT B 3JICKTPOHHYIO
WH(POPMaIMOHHO-
obpasoBatenpHyto cpeny HTU
(bummana) YpdVY, KOMIUIEKT
JMIIEH3UOHHOTO MTPOrPAMMHOTO
o0ecrevyeHus.

JIOCTYTIA K CETH
Hutepner ot
30.12.2019 Ne
800037

2.2. PABOYAS ITPOI'PAMMA JUCHUIIJINHBI

Teopuﬂ G6epoOAMHOCIMU U mamemamuuecKkas cmamucmuka

PabGouyas nporpamMma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Yuyenas creneHb IMoapa3nenenune
Ne ni/m ®amuiausa Umsa OtyecTBo > | JI0JIZKHOCTh Apasi
Y4YeHoe 3BaHHe
. ernapTamMeHT
emuH Ceprei KaHa. (pu3.-mar.
C Henap

1 JIOLIEHT €CTECTBEHHOHAYYH
EBrenbeBuu HayK, JOLIEHT

oro o0Opa3oBaHMs

2.2.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIUN JUCHUIIJIMHBI

T€0p1/lﬂ 6EPOANHOCMU U MamemamudecKkdasa cmamucmurka

2.2.1.1. TexHo10ruM 00y4eHusl, HCMOJIb3yeMble IPU U3YUYEeHHH THCUMIIIMHBI MOLYJIS

CwMmenranHoe 06yquI/Ie C UCIIOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/IH.

2.2.1.2. IInannpyemble pe3yabTaThbl 00y4eHHs1 (MHIMKATOPHI) 0 AMCHUIINHE

Koa m HauMeHOBaHue
KOMIIETCHIIMHU

I[lnanupyembie pe3ybTaTbl 00y4eHHs (MHINKATOPDI)

OIIK-1.
dbopmynupoBaTh W pemniaTh

Crocoben

3aJaud,  OTHOCSIIUECS K
npodeccnoHanbHOM
JeSITeIbHOCTH,
(byHIaMeHTaJIbHBIC

IPUMEHSA

3HAHUSA
OCHOBHBIX 3aKOHOMEpPHOCTEMN
pa3BUTHS NIPUPOBI, UETOBEKA

3nanus:

® DJJEeMEHTHl KOMOWHATOPUKH, CIydalHble COOBITHS |
Clly4yaliHble BEJIMYMHBI, OCHOBHBIE 3aKOHBI paclpeleiIeHus
CIIyYaHBIX BEJIUYMH;

Ymenus:

MIPUMEHATHh METO/Ibl CTATUCTUYECKOIO aHAJIN3a C IPUMEHEHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHH IS pelIeHus
npodeccnoHaNbHbIX 33724

u o0IecTBa

OIIK-2. Cnoco0OeH | 3nanus:

(opManM30BBIBAT M PEIIATh | ¢ OCHOBHI ~ TEOPHHM  BEPOATHOCTH M MAaTEMaTUYECKOM
3ajaud,  OTHOCSAIIMECS K CTaTUCTHKH, HEOOXOMUMBIC JUISl PEIICHHS MPaKTHUYECKUX
npodeccnoHaNbHOM 3amad;

JEATETHLHOCTH, UCTIONB3Ys Ymenus:

METOIBI MOJIeJ'H/IpOBaHI/If{ " (] HpI/IMeHSITB METOAbI MaAaTEMATHUYCCKOT O aHaJIn3a 158

MATEMAaTHYCCKOIo aHajln3a

MOZJCIIMPOBAHUS, TCOPCTUYCCKOTO H JSKCICPHUMCHTAJIBHOI'O
HCCICAOBAHMNA NJIA pCIICHUA IMPAKTUYCCKHX 3a1a4.
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OIIK- 3. Cnocoben
MPOBOJUTh WCCICIOBAHUS W
HN3BbICKAHUS JJIA pCHICHI/ISI
INPHUKIAAHBIX  HMHXKEHEPHBIX
3ama4 LOTHOCSIIUXCA K
npoheCCHOHATBHON
ACATCIIbHOCTH, BKJIFO4Yasia
[IPOBEICHUE HU3MEPEHUiA,
HJIaHI/IpOBaHI/Ie nu HOCTaHOBKy
HKCIECPUMEHTOB,
I/IHTepHpeTaHI/IIO HOHy‘-ICHHBIX
pe3yaIbTaToB

Hmems onvim/enadems:

B OpraHu3aiuyd COOCTBEHHOW MEATEeTLHOCTH, B BBIOOpE
THIOBBIX METOJOB M CIIOCOOOB BBINOJHEHHUS 3a7ad, B
YMGHI/II/I aHaJII/ISI/IPOBaTB, CpaBHI/IBaTB U OLCHUBATHh HX
pGSYJIbTaTBI, HCIIOJIB30BATh OCHOBHBIC MCTOIbI U HpI/IeMLI
MaTeMaTH‘{eCKOﬁ CTAaTUCTKU IJIA pemeHI/m HpaKTI/I‘-IeCKI/IX
3a7ad4.

2.2.1.3. Conep:xkanue JUCHUNIMHBI

Kon
pa3aesioB
u TeM

Paznen, Tema
AU CIUATLINHBI

Conepxanue

P1

Cayuvaiinble COOBITHSL.

Knaccudukanust coObITHI, omnepanuu HaJl COOBITHSAMHU.
[Tonnas rpynmna coOBITHIA.

OJIEMEHTHI

P2
KOMOWHATOPHUKH

CO‘IeTaHI/IH, pasMCiCHusA, IICPCCTAHOBKMH. TeopeMa (¢}
MNECPCMHOKCHHU U TAHCOB.

P3 COOBITHH.

BepostHOCTE CitydalHBIX

Knaccuueckoe ¥ reoMeTpuyeckoe  ONpenesiCHUs
BEPOSATHOCTH. CTaTHCTUYECKOE onpeaeeHue
BEPOATHOCTH. JIEMEHTApHBIE CBOMCTBA BEPOSITHOCTH.
OnpeneneHnue  yCIOBHOM  BeposATHOCTH.  Teopema
YMHOXEHHUSI BeposATHOCTe. HezaBUCHUMOCTh COOBITHIA.
[TomapHass  HE3aBUCUMOCTh M HE3aBHCUMOCTh B
COBOKYNHOCTH. @DOpMyJIbl IIOJHOM BEPOATHOCTH U
beiteca. Cxema He3aBUCHMBIX HCHBITAHUA U (QopMyia
bepnynnu. HaueposTHenniee 4YuCIO  HACTYILICHUS
COOBITH.

P4
BEJINYMHBI.

JIUCKpeTHBIE Cily4ailHbIE

OO0miee ompeneneHue CIydaHOW BeMHMYUHBL. DyHKIIHS
pacIpeliesieHus] U €€ CBOWCTBA. J[MCKpEeTHbIE CllydalHbIe
BeIMYMHBI W WX  pacnpeneneHus.  Hekotopeie
CTaHJapTHBIE 3aKOHBI pacmupenereHus. MatemaTuyeckoe
OXKHJIaHWE€ U JUCTIEPCHUS IS JUCKPETHBIX CITydalHBIX
BEIMYMH. MaTteMaTuyecKue OXUIaHUS Il TUIIHYIHBIX
JIMCKPETHBIX PaCIpeIeIICHUAMN.

Ps HenpepsiBHbie

CIy4YaiiHbI€ BEJTUYUHBI.

HenpepriBable pacnpenenenuss. CBOMCTBa IUIOTHOCTHU
pacnpezeneHus. Tunuunele HeNpepbIBHbIE
pacnpeneneHus. Marematnyeckoe — OXHJAaHUE IS
HENPEPBIBHBIX CIIy4YalHbIX BeNIMYMH. MaremaTuueckue
0XKHMJIaHUS JUTSt TUMUYHBIX HEIPEPHIBHBIX
pacupeneneHui. Jlucriepcuss HENPEpPBIBHOM CIydallHOM
BenuunHbl.  CBoiictBa  gucnepcun.  KoBapuanus,
kod(durment koppemsiuu. CpoiicTBa KoddduimeHTa
KOPPEJSILMH.

P6

IIpenenbHbIE TEOPEMBI.

HepaBenctBo UeObimeBa. 3akoH OONBIIMX — YHCEI.
Teopembl YeObimeBa, MapkoBa, bepuymin. Teopemsl
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Ilyaccona, 1okanpHasg Teopema Myaspa-Jlamiaca,
HMHTErpaibHas TeopeMma MyaBpa-Jlamnaca. [lenTpanbHas
npeJiebHasi TEOpeMa.
Brei6opounsiii meton. IlepBuunas oOpaboTka JaHHBIX.
['pynnupoBka maHHbBIX. ['paduueckoe mpeacraBieHue
AHHBIX. OMIUpHUYECKas HKIUS ~ pacipeeeHusl.
OnucarenpHas o P ymx pactipelt
['paduueckoe n300pakeHue CTaTUCTHYECKOTO
cratuctuka. OLeHKn
P7 ADAMCTDOB pacupeneneHusa.  ToueyHble  OLGHKM  MapaMeTpPOB
P P pacnpeiesieHusi: HECMEILEHHOCTb, COCTOSITEIbBHOCTh H
pacrpeneneHus. .
3¢ (HeKTUBHOCTh OIICHOK. JloBepUTENbHBIH HMHTEPBAIL.
ITocTtpoeHne  OBEPUTENBHOIO  MHTEpBaja JUISL
MaTE€MaTU4YECKOro OXKUIAAHUS U JUCIEPCUH.
P8 IIpoBepka IIposepka craructuueckux runores. Kpurepuii cornacus
cratuctudyeckux runores. | Ilupcona.
Koppenauuonssi
P9 aHanu3. Perpeccuonnsiii | KoppensiunonHusiil ananus. PerpeccuoHHblil aHamus.
aHaJIu3.

2.2.1.4. SI3bIKk peanu3anuu NPorpaMmbl

[IporpamMmma qUCHUMIIIMHBI pEaIM3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculiickoit denepanuu.

2.2.2.YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIEYEHME
JUCHUIINHBI

Teopuﬂ BEPOANIHOCNU U MamemamudecKkas cmamucmuxkda

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1.

Hemun C.E., lemuna E.JI. Teopus BepositHoctu. Y.1. Cnyuwaitable coObiTusi. HinkHui
Tarw: HTU(D) YpdV, 2017, -240c. 3JIEKTPOHHBIN pecypce
http://elar.urfu.ru/handle/10995/48459

. demun C.E., lemuna E.JI. Teopus BepostHoctu. Y.2. Cnydaiinble BenuuuHbl. HyokHMin

Tarun: HTU(D) YpdV, 2017.-286c¢. ANEKTPOHHBIN pecypc
http://elar.urfu.ru/handle/10995/48460

. Hemun C.E., Jlemuna E.JI. Teopus BepostHocTH. YU.3. CucTemsl n (QyHKIUH CITydaifHBIX

BeNMYMH. chydaiiHeie npoueccel. Hwknamit Tarmn: HTU(d) YpdVY, 2017. -286¢.
aMeKTpOoHHBIN pecypce http://elar.urfu.ru/handle/10995/54458

. Xamuaymnud, P. S, Maremaruka: OGasoBwlii kypc : [16+] / P. 5. Xamugynnus,

b. III. I'ynusan. — 5-e u3z., nepepad. u gomn. — Mocksa : Yauepcuter Cuneprus, 2019. —
720 c. — (YuuBepcurerckas cepusi). — Pexum goctyna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571501 (mata oOparmenus: 24.05.2021). —
bubnuorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 21€KTpOHHBIH.

. MenenmoBa FO. A. OcHOBBI BBICIIEH MAaTeMAaTUKHU : KypcC JICKIIUN : y4eOHO-METOIUYECKOe

nocobue / 0. A . Menenunosa ; MunHucrepcTBo 00pa3zoBaHusi M Hayku Poccuiickoit
Oenepanun, Ypaabckuil GenepaibHblii yHUBepcuTeT UMeHH nepBoro [Ipesunenta Poccun
b.H. Ensriuna. — ExarepunOypr : 3narensctBo Ypansckoro yHuBepcurera, 2017. — 88 c.
Pexxum noctymna: cBobGousbiii - http://elar.urfu.ru/handle/10995/46969 — ISBN 978-5-7996-

2017-2. - TekcrT : 2IEKTPOHHBIN.

. XKyxosckas, T. B. Beicias MmaremaTka B mpuMepax M 3ajadax : yueOHoe rmocodue : B

2 dactax / T.B.Xyxosckasa, E.A.Monokanoa, A.W.YpycoB ; TamOGoBckuit
TOCYJapCTBEHHbI  TeXHUYeCKWH  yHuBepcuteT. — TamboB : TamboBckuit
rocynapctBeHHbI TexHuueckuit yausepcutet (TI'TY), 2017. — Y. 1. — 130 c. : nin. —
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZU5kNHp5MVNoM0p5SjVyQnMyVGVPaWJlTmJRSFVUQjNUbFdfZTduMTJxaE1TSWM0WHo5WjF5WE54UWFNOUh6dW0&b64e=2&sign=ba138ac5d0273bdda70d902076de5240&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZXRsM0ViT1gxLXktdVF6SmdiNEtjSmphcVNwZlpmWjlPcFdzeHoyME1jZ1lzbEt5RHhBTm5hVXhnUXBZUkpSdzM&b64e=2&sign=969e659c44ba76f12674b455ffc35106&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUWxOYTJjY2ZLYlk3bURfZWlkV1E4dlM1OHZ5am5KY0FPeHVfUzFueVFzZTlZcEltblBTTlo1c01abTdBUldUdlJtSndfX09jTmx5OHBCLXpPVTU2ajlGWG1pbGE3RUE2RFZIek5nMHlDUUg&b64e=2&sign=af719ca254cb98a9bd8cf16786ce5b99&keyno=17
https://biblioclub.ru/index.php?page=book&id=571501
http://elar.urfu.ru/handle/10995/46969

Pexum JOCTYyTIa: 1o ITOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=498922 (nara obpamenus: 24.05.2021).
— bubmumorp.: c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 371€KTPOHHBIH.

7. Xykosckas, T. B. Breiciias marematuka B mpuMepax M 3ajavax: ydeOHOE 3JIEKTPOHHOE
m3nanue : B 2 yactax / T. B. )Kykosckas, E. A. Monokanosa, A. 1. Ypycos ; TamboBckuii
rOCYJapCTBEHHbIN TEXHUYEeCKUW yHUBepcuTeT. — TamOoB : TamMOOBCKUil rocynapcTBEHHBIN
texundyeckuit yausepeuret (TI'TY), 2018. — Y. 2. — 161 c. : Tabux., rpad. — Pexum gocryna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=570339 (mara
obpamenus: 24.05.2021). — bubnuorp. B k. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (4. 2). — TekcT : 3NEKTPOHHBIH.

8. banmmuu, K. B. Teopus BeposTHOCTe W MaTeMaTH4yecKas CTaTUCTHUKA : Yy4yeOHUK /
K. B. banaun, B. H. banuieikos, A. B. PykocyeB. — 3-e u3n., crep. — Mocksa : J[amkoB u
Ke, 2020. - 472 c¢. : wun. — Pexum gocrynma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (mata obOpamenus: 24.05.2021). —
bubnuorp.: c. 433-434. — ISBN 978-5-394-03595-1. — TekcT : 37E€KTPOHHBIMA.

9. TyranbaeB, A. A. MaremMaTu4ecKkuil aHaIM3: TPOU3BOHbIC U rpaduku GyHKIM : [16+] /
A. A. Tyrau6aes. — 3-e u3z., crepeorun. — Mocksa : ®JIMHTA, 2017. — 91 c. — Pexum
noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=103836
(mara oopamenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TekcT : 2JI€KTPOHHBIH.

ITeuaTHbBIE N3AaHUA

1. MaremaTn4deckasi CTaTUCTHKA : y4eOHO-METo/A. mocobOue Uit CTyd. BceX (GopMm o0yd. Bcex
Hanp. (cmen.) moArotoBku / MuH-Bo oOpa3oBanus u Hayku P®, den. roc. aBTOHOMHOE
o0pa3, yupex. Beiciiero mpod. odpasoanus "YpdY um. nepsoro [Ipesunenrta Poccun b.
H. Enbuuna", Hwxknerar. texuon. un-T (¢) ; aBt.-coct. C. E. Jlemun, E. JI. Jlemuna. -
Hwxnnit Tarun : HTU()) Yp®@YVY, 2016. - 284 c. - Tepm, cnoaps: 205- 209. - bubnuorp.: c.
210 (16 nasB.). -Ilpwnoxenus: c. 211-284. — 37 k3.

2. Ilucemennsiid, Jmutpuii Tpodumomu . KoHCHekT nekmuid MO BBICHICH MaTeMaTHKE :
[momusiit kype] / . T. ITuceMeHHsI#. - 12-¢ w3, - Mocksa : AUPUC-ITIPECC, 2014. - 608
C. : . - (Beicmee obpaszoBanue). - [Ipunoxkenus: c. 599-603. — 20 sk3.

3. Hemun C.E., Jlemuna E.JI. Teopust BepositHoctu. U.1. Cnyuaitnbsle coObitus. HripkHuit
Tarun: HTU(p) YI'TY-VIIN, 2010.-162c. — 62 3k3.

4. lemun C.E., lemuna E.JI. Teopus BepositHoctu. U.2. CiyuaiiHble BenuuyuHbl. HukHMIMA
Tarun: HTU(¢p) Yp@V, 2010.-252¢. — 59 k3.

Hpocbeccuouaﬂbnme 0a3bl JaHHbIX, l/lH(l)OpMalIHOHHO-CHpaBO‘IHI)Ie U TIOHUCKOBbLIC
CUCTEMBbI

1.9BC «YuuBepcuterckas oubanoreka omnaitay» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Dnekrponnas 6ubmnoreka HTW» (http://elib.ntiustu.ru).

Marepuansl s aun ¢ OB3
Becy xontent OBC mpencraBieH B Buae (¢aiuioB crneunuanbHoro (Qopmarta  JuIs
BOCIPOM3BEICHUSI CHHTE3aTOPOM PEYH, a TaK e B TECTOBOM BHUJE, MPUTOAHOM JUIsl IPOUTEHUS C
MCII0JIb30BAaHUEM 3KPAHHOM JIYIIbl U HACTPOMKON KOHTPAaCTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHbI
Teopus eepossmHocmu u mamemamudeckas Cmamucmuxa
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https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=103836
http://biblioclub.ru/
https://e.lanbook.com/
http://elib.ntiustu.ru/

CpeeHusi 00 OCHAIICHHOCTH IMCHUILVIMHBI CIEHUAJIM3MPOBAHHBIM H Ja00pPaTOPHBIM
o0opyroBaHHeM H IPOTPAaMMHBIM o0ecredyeHneM

Ne Bun 3ansTuit HaunmenoBanune | OCHAaIIEHHOCTb CIIELUAIBHBIX Ilepeuenn
o\ CHEIMANILHBIX | TOMEIIEHUH 1 MOMEIICHUH st MPOrPaMMHOTO
i MOMEILIEHUH U CaMOCTOSITENIbHOM pabOThI o0ecrieueHus.
MTOMEILICHUN ISt PexBusuTsl
CaMOCTOSITEIILHO MOJITBEP K IAIOLIETO
11 paboThI JIOKYMEHTa
1 | Jekuuu VueOHas Meb6ens ayJIUTOpHAs ¢ | Microsoft Windows,
ayTUTOPHS Il | KOJMYECTBOM pabO4YMX MECT B | OPUCHBIN MakKer
[IPOBEICHUS COOTBETCTBUH ¢ KonmuectBoM | Microsoft Office,
JIEKIITMOHHBIX cTyaeHToB, pabouee wmecto | loroBop Ne 43-12/1712-
3aHATHN MperojaBares, nocka | 2019 oT 18.11.2019.
ayIUTOpHasl.
Komruiexr MIEPEHOCHOTO
MIPOCKIIMOHHOTO
000pyI0BaHUs: HOYTOYK,
MIPOEKTOP, PKPaH Ha IITATHUBE.
2 | IIpakTuueckue VuebHas Mebens ayJIUTOpHAs ¢ | Microsoft Windows,
3aHSTHS ayTUTOPHS JUISL | KOJMYECTBOM pa0OYMX MECT B | OUCHBINA MaKET
[IPOBEIECHUS cootBercTBun ¢ konmuectBoM | Microsoft Office,
MPAKTUYECKUX cTyaeHtoB, pabouee wmecrto | JloroBop Ne 43-12/1712-
3aHATHUN MperojaBares, nocka | 2019 oT 18.11.2019.
ayIUTOpHAsl. MathCad 14, Cuert-
Komnbrorepnas texHuka: | ¢pakrypa Ne Tr066970 ot
NepcoHaIbHbIE KoMIbloTepHl, | 12.12.2008, 3A0
nepudepuiinpie  ycrpoiictsa, | "CodtJlaitn Tpeiin",
JOCTYII B AJIEKTPOHHYIO | OECCPOUHO.
UH(POPMAaIMOHHO- MathCad 15, Cuet-
obpazoarenbuyto cpeny HTU | dakrypa Ne Tr066970 ot
(pummana) Yp®VY, xommekt | 12.12.2008, 3A0
JIMLIEH3UOHHOT O "CogrJlaitn Tpeiin",
MPOrPaMMHOT0 oOecreueHusl. | 6eccpoyHo.
3 | Koncynpranum VYyeOHnas Mebenb ayJuTOpHAas C
ayTUTOPHS ANl | KOJHMYECTBOM paboO4YMX MeCT B
MPOBEACHUS COOTBETCTBUU C KOJUYECTBOM
KOHCYNbTallMil | CTy/IGHTOB, pabouee MecTO
npernojaBaTes, nocka | — Cucrema
ayJIUTOpHASs. BUJICOKOH(DepeHITHiA
Kommnprotepras texHuka: | Apache Openmeetings
MEePCOHANbHBIE KOMITbIOTEPHI, | CBOOOIHO
nepudepuiiiple  ycTpoicTBa, | pacnpoctpansemoe [10 ¢
JOCTYTI B ANEKTPOHHYIO | OTKPBITHIM KOJIOM
MH(OPMaLIMOHHO-
oOpa3oBarenbHyto cpeny HTU
(punana) YpdY, KOMIUIEKT
JTUIEH3UOHHOTO
MIPOTrPaMMHOTO 00€CTIeUeHH .
4 | Texymmii VYuebHas MeGenb ayauTOpHAas ¢ | OnepanuoHHas cuctemMa
KOHTPOJIb, ayIUTOPHS UL | KomudecTBoM padbounx mecT B | Windows, oucHBIH
MPOMEXKYTOUHASL | IPOBEJCHHUS COOTBETCTBUU C KonudecTBOM | makeT Microsoft Office

18




aTTecTauus TEKYILEro CTyneHTOB, pabouee Mmecto | JJoroBop Ne 43-12/1712-
KOHTPOJIA U MpernoaBares, nocka | 2019  or 18.11.2019.
MPOMEKXYTOUHO | ayAUTOpHAs. Cucrema
i aTTectauuu Komnrerorepnas TEXHHKA: | YIIPaBICHUS Y4€OHBIM
NEPCOHANbHBIE KOMIIBIOTEPHI, | KOHTEHTOM U O00y4EeHUEM
nepudepuiinpie  ycrpoiictBa, | LCMS Moodle
JOCTYII B AJIEKTPOHHYIO
nH(pOpMaIMOHHO-
oOpa3zoBatenbHyto cpeny HTU
(pummama) YpdVY, KoMIuieKT
JIMIIEH3UOHHOTO
IPOrPaMMHOT0 00eCIeueHusl.
5 | CamoctositenbHas | [lomemenus st | Mebens ayJIuTOpHAs ¢ | Microsoft Windows,
paboTa CTyIEHTOB | CAMOCTOSITENIbHO | KOTMYECTBOM PabOYuX MeCT B | O(MCHBIH MakeT
i paboThI cootBeTcTBUM ¢ KonmdectBoM | Microsoft Office,
oOyyaromuxcs | cTyaeHToB, pabodyee Mecto | JloroBop Ne 43-12/1712-
npenojaBaTes, nocka | 2019 or 18.11.2019.
ayJIUTOpHASI. MathCad 14, Cuer-
Kommsroreprast texauka: | ¢pakrypa Ne Tr066970 ot
NepcoHalbHbIe  KoMmmbroTepsl, | 12.12.2008, 3A0
nepudepuiinpie  ycrpoiictsa, | "CodtJlaiin Tpeiin",
MOJIKJIFOUEHUS K cetu | 6eccpoyHoO.
WnTtepHer, JOCTYII B | MathCad 15, Cuer-
JJIEKTPOHHYIO ¢daktypa Ne Tr066970 ot
MH(}OpPMaLOHHO- 12.12.2008, 3A0
obpa3zoBatenbuyto cpeny HTU | "CodtJlaitn Tpeiin",
(pummana) Yp®dY, koMIuiekT | GeccpodHO.
JUIIEH3UOHHOTO JoroBop Ha
IPOTPAMMHOTO 00ECTIeUeHHs. | MPEeIOCTaBICHUE
HOCTOSIHHOTO JIOCTYIa K
cetu IaTepHer ot
30.12.2019 Ne 800037
2.3. PABOYAS TPOT'PAMMA JUCHUITJINHBI
Cneuuanvnbie pazoenvt puzuxu
Pabovas mporpamMMa AMCIUIUIMHBI COCTaBJIEHA aBTOPAMHU:
Ne ni/m ®amuinusa Umsa OTyecTtBo Yenas CTeneus, HoyxHOCTH Honpasneaenne
y4eHoe 3BaHue
1 Xobipes ANlekcarp CTapIInn JenaprameHT
AHATONLEBIY IpernoJiaBaTe | €CTeCTBEHHOHAYYH
b oro oOpa3oBaHUsI

2.3.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3AIINU JUCHUIIJINHBI
Cneyuanvrule pazoenvl pusuxu

CMemranHoe 06yquI/Ie C UCITOJIb30BAHUCM BJICKTPOHHOT'O o6yqu1/I;1.

2.3.1.1. TexHo/10TUM 00y4YeHUsI, HCTIOJIb3yeMble TPU U3YYEeHHH THCUMIIIMHBI MOTYJIs
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2.3.1.2. Ilnanupyembie pe3yJabTaThl 00y4eHUsI (MHAMKATOPHI) MO TUCHMILINHE

Kon m nanmenoBanue
KOMIIETEHIMH

Ilnanupyembie pe3yabTaTbl 00y4eHUs1 (MHANKATOPHI)

OIIK-1.
dbopMymupoBaTh W peliaTh

Criocoben
3a1a4d,  OTHOCSINHECS K
npohecCHOHATBLHOM
JIeSTEIbHOCTH,

byHIaMEeHTaATbHbIC
OCHOBHBIX 3aKOHOMEPHOCTEI
Pa3BHUTHUS IPUPOJIbI, YSTOBEKA

IIPUMCHSA
3HaHUA

3uams:

e (QynnaMeHTanbHBIC (UIUUYECKUE OIIBITHI,
Pa3BUTUH HAYKH;

¢ HA3HAUYCHWE W  IPUHIMIIBI
(u3HUecKUx MpuOOPOB.

Ymemn:

e paborate ¢ mpubopaMu U OOOPYHOBaHHEM COBPEMEHHON
¢busnyeckoit 1aboparopuu;

® JCIOJIb30BaTh Pa3IMYHbIC METOMUKH (DH3MYECKHX W3MEPEHHUN

UX pPOIb B

NEUCTBUSL  Ba)KHEHUIIINX

1 0011IeCTBa 1 00pabOTKH SKCIEPUMEHTAIBHBIX JIAHHBIX, B TOM YHCJIE C
IIPUMEHEHUEM KOMITBIOTEPHOM TEXHUKHU U MH(DOPMALIOHHBIX
TEXHOJIOTHH TIPH PEIICHUH 3a/1a4;
Hmems onvim/enaoems:
® HAaBBIKAMH HNCITIOJIBb30BaAHUA METOO0B (1)I/I3I/ILI€CKOFO
MOJICJTUPOBAHUS B HH)KCHEPHOU IIPAKTHKE;
® IIPUMEHEHHUS OCHOBHBIX METOI0B (PU3NKO-MATEMATHYCCKOIO
aHaJIu3a JIJIsl pEIICHUS] €CTECTBCHHOHAYYHBIX 3a]1ay;
OIIK-2. CrocoOeH | 3namb:

dbopMalIi30BBIBaTh U peliaTh
3ama4r,  OTHOCAIIMECS K
po(hecCHOHATLHOM

NeSITeIIbHOCTH, UCTIOJIB3YS
METOJbl MOJCIUPOBAHUS U

MATEMATHYCCKOI'O aHajlIn3a

® OCHOBHBIC IIOHATHA, 3aKOHBbI
QJICKTPHUUYCCTBA W  MArHeTU3Ma,

U MOJEIH MEXaHHKH,
KonebaHuii ©  BOJH,

KBaHTOBOW  ()M3UKH,  CTAaTHCTUYECKOH  Qu3ukum
TEPMOAVHAMUKHY;
® OCHOBHBIE (pU3HYECKHE BEIMYMHBI M  (pusnyeckue

KOHCTAHTBI, UX ONPEEICHUE, CMBICI, CIIOCOOBI U €IMHUIIBI
UX U3MEPEHUS;
Ymemn:

e OOBACHUTH OCHOBHblE  HaOMIOJaeMble  MPUPOJHBIE U
TEXHOT€HHbIE  siBIeHUS W J3PPexkTl ¢  MO3UIHH
(hyHIaMEHTAIbHBIX (busnyeckux B3aMMOJCHCTBUM,
HCTOJIKOBBIBATH CMBICIT (PH3MUYECKUX BETUUUH U MTOHSATUH;

® 3amMMChIBaTh  ypaBHEHUS I (DU3MYECKUX  BEIUYUH,
3aIMChIBATh YPAaBHEHUS TIPOIIECCA U HAXOAUTH €T0 PEIICHUE;

Hmemo onvim/énadems:

e 00paboTKH U MHTEPIIPETALINU PE3YIETATOB
HKCIIEPUMEHTA, B TOM YHUCJIE C IPUMEHEHHEM
KOMITBIOTEPHON TEXHUKU U HHPOPMAITHOHHBIX
TEXHOJIOTHM.

OIIK 3. CnocobeH
NPOBOJIUTh HCCIICJIOBAHUS U
U3bICKAHUS  JUIS  PCIICHUS
NPUKIAJHBIX  WHXEHEPHBIX
3a1a4
npodecCuoHATbHON

OTHOCSIIIIUXCS K

JACATCIIBHOCTH, BKJIrO4as

3namy:
® METOJIOB TEOPETUIECKHIX u
uccaea0BaHui B (hU3UKeE.
Ymems:
® T[IOHMMATh, U3JIaraTh U KPUTHUYECKH aHATM3UPOBATH 0a30BYIO
obmeduznueckyro HHPOpPMAITHIO;
Hmems onvim/enadems:
¢ (GUBMYECKUMHU U MAaTEeMaTHIECKUMHU METOAaMH 00pabOTKU 1

SKCIICPUMCHTAJIbHBIX
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IIPOBEJICHHE
IUIAHUPOBAHKUE U MOCTAHOBKY
AKCIIEPUMEHTOB,
MHTEPIIPETALNIO MTOTYYEHHBIX
pE3yJIbTaTOB

HU3MEPEHMUI,

aHanu3a uHdopMaruu B o01actu oomeit Gpusnxu.

2.3.1.3. Conep:xkanue JUCHUNIMHBI

Kon
pa3zniena,
TEeMbI

Pa3nen, tema
JUCIHUILINHDI

Conepxanue

P1

BonaHoBas ontuka

[IpencraBnenue o npupoje ceera. CBeToBas BOJIHA.
KorepeHTHOCTE M  MOHOXPOMATHYHOCTH CBETOBBIX
BOJIH. IIpoctpancTBeHHAs u BpEMEHHas
KOrepeHTHOCTh. CrocoObl IMOJIyuyeHHs] KOT€pPEHTHBIX
HWCTOYHUKOB cBeTa. Pacuer wuHTEpdEepeHIIMOHHON
KapTUHBl OT JBYX KOIE€PEHTHBIX MCTOYHMKOB.
OnTnueckast JUIMHA HYTH M ONTHUYECKash Pa3HOCTh
xofa BOJH. MHTepdepeHIMs B TOHKUX IUICHKaX.
[Tosiocsl paBHO# TONIIMHBI (KJIKMH, Kojdblla HeloToHA)
U T0JOCHl  paBHOro HakinoHa. [Ipaktuyeckoe
MpUMEHEHHE WHTEPPEPEHINH CBETa: TMPOCBETICHUE
OIITUKHU, KOHTPOJIb 00pabOTKU MOBEPXHOCTEH, TOUHOE
M3MEpEeHue JUTH 0Tpe3KoB. HTephepomMeTphl.
ITpunnun I'roiirenca-dpenens. Meton 300 OpeHens.
[IpssMmonuHenHOE pacrpocTpaHeHue CBeTa.
Hudpakuus @DpeHens Ha KpyrjioM OTBEPCTUU U
JUCKe. 30HHAas JIaCTHHKA.

Hudpakius @Ppaynrodpepa Ha OAHOM wienw, Ha
TG paKIUOHHON peuieTke. JudpakmoHHble
cnektpel.  Judpakuuss Ha  IPOCTPAHCTBEHHOMH
pemerke. @opmyna bparra-Byneda. HccnemoBanue
CTPYKTYpbI KpucTajuioB. [loHstue o ronorpaduu.
EcrecTBeHHBII UM TONSPU30BAaHHBIA CBET. Buasl
MOJIIPU30BAHHOIO cBeTa (JIMHEHHO-TOISIPU30BaHHBIM,
MOJIAPU30BAaHHBIM MO KPYry W IO  DJUIMICY).
[londpuzanusa cBeTa MHpU  OTPAXKEHUU. 3AKOH
Bprocrepa. AHanu3 MNOJISPU30BAHHOIO CBETa. 3aKOH
Mamroca. JIsontHoe nydenpenomienue. [lomsapounst u
MOJISIPU3ALOHHBIE IIPU3MBL. HckyccTBeHHas
ONTHYECKAs AQHU30TPOIIHSL. Wntepdepeniys
MOJISIPU30BAHHOT O CBeTA. [IpnmeHeHne
MIOJISIPU30BAHHOTO CBETA.

Onrtrnueckn oaHopoaHas cpepa. Jlucmepcus cBera.
OOnacti HOpMaTbHOW W aHOMAJIBHOW JHCIIEPCUU.
ONEeKTpOHHAsl TEOpHs IucIepcuu cBera. M3mydenwue
Basunosa-YUepenkosa.

P2

KBaHnToBas onTrka

PasHOBECHOCTD TEIIJIOBOT'O HU3JTy4YCHUS.
OHepreTuyeckas CBETUMOCTb. CrnextpanbHas
IJIOTHOCTh YHEPreTHUECKON CBETUMOCTH. AOCOIIOTHO
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yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEPTUU B CHEKTpe a0COJIFOTHO YEPHOTO TeJa. 3aKOHBI
Credana-bonpiimana u Buna.

KBantoBas runotesza uznydenus. @opmyna Ilnanka.
3akonsl  Credana-bonpiiMana  kak  CIEACTBHE
¢dbopmynbl [Inanka. OnTuyeckas MUPOMETpPHSL.
dorosnekrpudeckuii  3Pdext. OCHOBHBIC 3aKOHBI
BHemHero Gorodddexra. DoToHbl. Macca U UMITYITBC
¢dotona. YpaBHeHnue DiiHmTeitHa ms dotodddekra.
MHorodoToHHBII dbotordhdexr. Buayrpennuit
dbotorddexr.

Paccesnue (QOTOHOB Ha dJEKTPOHAX BELIECTBA.
Teopust >¢pdexra Komnrona. [laBnenue csera, ero
KBaHTOBOE U BOJHOBOE 0ObsicHeHUE. J[uanexktuiyeckoe
€/IMHCTBO KOPITYCKYJISIPHO-BOJTHOBBIX CBOWCTB
AIEKTPOMArHUTHOTO U3JTyYEHUSI.

P3

J1eEMEHTEI KBAHTOBOH
MEXAaHUKHA U aTOMHOU
¢buzukn

Ombitel  Pezepdopma  mo  paccesHHIO — O-4acTHI]
BemlectBOM. [lnanerapHas wmonens atoma U €e
KpUTHKa C TIO3MLIMH  KJIIACCHYECKOW  (DU3HKH.
[Tocrynater  bopa. bopoBckas Teopus aroma
Bojoposa. JIuHeWdyarslid CHIEKTp aTromMa BOAOPOJA.
[ToTenumanel MOHU3AUU U BO30YyxkAeHus. Teopus
Bopa mnst Bogopomonono0Hbeix cucreM. OmnbiT @panka
u ['epua. /IMCKpPETHOCTH SHEPreTUYECKUX YPOBHEH B
aToMe. 3aTpyaHeHus reopun bopa.
KopnyckynsipHO-BOTHOBOM JlyaJlu3M CBOMCTB YacCTHIL
BemiectBa. Bonubl ge bpoiinsa. Oneitel [[pBrccoHa u
Jlxepmepa. CBoiictBa BoiaH Jae bpoins wu  ux
BEPOSTHOCTHBIN CMBICII. CootHo1ieHue
HEOIPENEIEHHOCTEN KaK IIPOSIBIICHUE
KOPITYCKYJISIPHO-BOJIHOBOTO Jyanns3ma CBOMCTB
MaTtepuu. BonHoBas ¢(yHKIMs, ee CTaTHUCTUYECKUi
CMBICJI, CBOMCTBa M  HOpMHUpOBKa. IIpuHIun
IIPUYMHHOCTH B KBaHTOBOM MexaHuke. CTallmoHapHbIe
COCTOSIHHS. YpaBHeHuUE [Ipenunrepa TSt
CTallMOHAPHBIX COCTOSTHUM.

CBobOosHas yactuna. MukpoyacTuiia B OJHOMEPHOM
MPSIMOYTOJIbHOM TOTEHIUAIBHON sIME ¢ OECKOHEYHO
BBICOKMMM CTEHKamMu. KBaHTOBaHUME DJHeEprum u
HMITYJIbCa YaCTHUIBI. TyHHENbHBIN 3¢ dexr.
I'apMoHMYeCKH OCUUIUIATOP.
KBanTOBO-MeXxaHMueckas  3amada Uil aroma
BOJIOpOJia. DJEKTPOH B CHEPUUYECKH CHUMMETPUYHOM
nosie. KBaHTOBBIE umcia: IJIaBHOE, OpOUTAIbHOE H
MarHMTHOE. DHEPreTU4YEeCKHil CIEKTp 3JEKTPOHOB B
atome. KBaHTOBaHME MEXAHMYECKOTO W MArHUTHOTO
OpOUTANIBHOTO MOMEHTOB 3JIeKTpoHa. HopmanabHbIi
apdext 3eemana.

Oneir  Ilrepna u I'epnaxa. ChnumH  3JIEKTpOHA.

CnnHOBOE KBaHTOBOE YUCIIO. [TpuHIMI
HEpa3INYUMOCTH TOKI€CTBEHHBIX 4acTULL.
@®epmuonsl U 6030HBL.  [lpunnun  Ilaynm.
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Pacnipenenenue 3I€KTPOHOB B MHOTOJIEKTPOHHOM
atToMe 1no cocrosaHusaM. llepmonnueckas cucrema
anemeHnToB J[.1. Menneneena.

Topmo3snoe PEHTTEHOBCKOE U3JIyYEHUE.
KopotkoBonHoBas IpaHuIa CIUIOLLHOTO
PEHTTEHOBCKOTO  CIIEKTpa.  XapaKTepUCTUYECKUM
PEHTT€HOBCKUM ceKTp. 3aKkoH Mo3iu.

CrioHTaHHOE U BBIHYXJIECHHOE H3ilydyeHue. VIHBepcHas
3aCeJIEHHOCTh YHEPreTHUECKUX YPOBHEW M CIIOCOOBI
ec  ocywmectsiaeHus.  lIpuHnunumansHas — cxema
JICCTBHsL KBAaHTOBOIO reHeparopa. ['a3oBelii U
pyOMHOBBIA  nazepsl. [IpumMeHeHHME  ONTHYECKUX
KBaHTOBBIX F€HEPATOPOB.

P4

ONEeMEHTHI KBAHTOBOU
CTaTHCTUKH U (PU3UKHU
TBEPAOrO Tea

CBoiicTBa KpUCTAUIMYECKUX TeJ. Tumbl CcBs3el B
Kpuctaiax. MeanbHble U peaabHble KPUCTAILIBL.
Cratuctuueckuii crnoco® omucaHus KOJUJICKTHUBA
yactull. Pa3oBoe MPOCTPAHCTBO. JIEMEHTapHas
sueiika.  [ImoTHOCTH  cocTrosiHMIT B (pa3oBOM
IIPOCTPAHCTBE.

IToBepxHocts @epmu. IloHATHE O KBaHTOBBIX
cratuctukax boze-Dinmreitna u  ®depmu-/lupaxa.
Pacnpenenenne  3MEKTPOHOB  MPOBOAUMOCTH B
METaJlJIe 1O DSHEPrusM IMpH aOCOJIOTHOM HyJle
temriepatyp. OHeprus @Pepmu. BeipoxaeHHBbI U
HEBBIPOKJICHHBIM  JJIGKTPOHHBIM  Tra3.  BiusHue
TEMIIEpaTypbl HAa  pacHpeiesieHue  3JIEKTPOHOB.
Temneparypa @epmu.

DHepreTuyeckue YpOBHU  CBOOOJHBIX  aTOMOB.
OO6oOmecTBIeHne  JJIEKTPOHOB B KpHUCTaJLIE.
OHepreTudeckue 30HBI B KpucTamuie. Pacnpenenenune
AJIEKTPOHOB II0 PHEPreTHMYECKUM 30HaM. BaneHTHas
30Ha. 30Ha TPOBOJAMMOCTH. 30Ha 3alpelIeHHBIX
SHEPIrUu. DHeprus AKTHBaLHH. Meraiusl,
JURJIEKTPUKH, TOJIYIPOBOAHUKU. D((heKTuBHasE Macca
JJIEKTPOHA B KPHUCTAJLIE.

[MonynpoBonnuku.  CoOCTBEHHass  MPOBOJUMOCTH
MOJIYIPOBOJHUKOB. KBazuuacTuubl —  3JIEKTPOHBI
MIPOBOJAMMOCTA W AbIpKA. YpoBeHb @Depmu B
COOCTBEHHBIX MIOJIYTIPOBOIHUKAX. [IpumecHas
MIPOBOJAMMOCTb TOJYIMPOBOJHUKOB. DJIEKTPOHHBIA U
JBIPOYHBIN MOJIYTIPOBOXHUKH. TemneparypHas
3aBUCHUMOCTh AIIEKTPONPOBOTHOCTH
IIOJIYTIPOBOJIHUKOB. TepMUCTOPBHI.

KoHnTakTHbIE siBIEHUS B MOJYNpOBOAHMKaX. KoHTakT
AEKTPOHHOTO U JBIPOYHOrO IMOJIYIPOBOAHHUKOB (p-N
Mepexo/l) M €ro BOJIbT-aMIlepHas XapaKTepHUCTHKA.
[TonynpoBOIHUKOBBIE TUOABI U TPAH3UCTOPHI.
@DOTO2IEKTPUUECKHE SBJICHUS B MOJYNIPOBOJHUKAX:
(GOoTONMpPOBOAMMOCTb,  BHYTpeHHHH  (poTodddexT,
¢boTorddeKkT B 3anuparoniem cioe.

Ilonatue o ¢ononax. Pacnpenenenue (HOHOHOB IO
sHeprusiM. TermIoeMKOCTh KpUCTaJlla IPpU HU3KUX U
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BBICOKUX Temneparypax. [loHdaTne o0 KBaHTOBOM
TEOPUH  TEIUIONPOBOJHOCTH  TBEPABIX TE€I U
ANEKTPOIPOBOIHOCTH METaJJIOB.
Xapakrepuctuueckas Ttemmeparypa [lebas. 3akoHbI
Hebast. CBepXmpoBOAMMOCTh. MarHuTHBIE CBOWCTBA
CBEPXIPOBOJHUKOB. BricokoTemniepaTypHas
CBEPXIIPOBOAMMOCTD.

PS5

XapakTepucTuka aTOMHOIO siapa: 3apsj, Macca,
pa3Mep, IJIOTHOCTb. MaccoBoe M 3aps0BOE 4HCIIA.
CocraB sapa. Hyxmonsl. H3oromsl. M3006apsr.
B3aumoneiictere HykioHOB. [IoHsTHE O CBOMCTBAX U
npuposae siaepHbix cui. Jledekr maccel U 3HEpruu
CBSI3U fJIED.

PannoakTuBHOCTG. PannoaktuBHBIE PAIBL.
Kunernyeckuii 3aKkOH paJMOaKTHBHOIO paclaja.
[locTostHHAs paMOAaKTUBHOIO pacnana. AKTUBHOCTh
PaZAMOAaKTUBHOIO BEIIECTBA. 3aKOHOMEPHOCTH U
MIPOUCXOXKACHHUE anb(a-, 6eTa- U raMma - U3ITYyYCHHUS
ATOMHBIX sIJIEP.

SnepHble peakuuMu W 3aKOHBI coXpaHeHus. Peakuus
nenenus sapa. Llennas peakuus nenenusd. Ilonstue o
SIIEpHON 3HepreTuke. Peaknuum CcuHTE3a aTOMHBIX
anep. [lpoOGnema  ympaBiieMbIX  TE€PMOSIEPHBIX
peaKkuid.

OO0mmue CBOIiCTBa 3JIEMEHTAPHBIX YACTHII.
Krnaccudukanus sneMeHTapHbIX YacTHUIl, UX B3aUMHas
npeBpaiiaemMocts. Jlentonsl. Anponbl. KBapku.

DneMeHTH! GU3NKU
aTOMHOTO si7ipa U
AJIEMEHTAPHBIX YaCTHUI]

2.3.1.4. 5131k peajiM3aluM MPOrPaMMbl

IIporpaMMa AMCHMILIMHBI PEAIU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoit deneparnun.

2.3.2.YYEBHO-METOJINYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE

JUCHUTINHBI

Cneyuanvrule pazoenvl pusuxu

DJIEKTPOHHBIE pecypchl (U31aHNS)

1.

Crapony6nesa, ['.II. Kypc neknumii mo ¢usmke: mexaHuka, MOJEKylIspHas Qusuka,
TepMoarHamMuKka. DnektpuuectBo u MmarHetusm / [.I1. CrapomybueBa, A.A. XaieHko ;
@denepalibHOE TOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUYPEKIACHHE BBICIIETO
npodeccuoHanbHoro  obpasoBaHusi  CTaBpOIOJIBCKUI  TOCYAapCTBEHHBIM  arpapHbIi
yHuBepcuTeT. — CtaBponons : CTaBpOMOIbCKUI TOCYIaPCTBEHHBIN arpapHbIil yHUBEPCHUTET,
2017. - 169 ¢ : wn. — Pexum jgocryma: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka: coBpemennbiii kypc / B.A. HukepoB. — 4-e uzn. — Mocksa :
HamkoB u K° 2019. — 452 c. : wn. — Pexum nocryna: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Huxepo, B. A. ®usuka s By30B: MeXaHHKa M MOJEKynspHas ¢usuka : [16+] /
B. A. HukepoB. — Mocksa : JlamkoB u K° 2019. — 136 c. : 1. — Pexxum nmoctyna: mo
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http://biblioclub.ru/index.php?page=book&id=485008
http://biblioclub.ru/index.php?page=book&id=573262

mommucke. —  URL:  https://biblioclub.ru/index.php?page=book&id=116499 (mara
obpamienus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekcT : 3neKTPOHHBIH.
AOGnpaxmanoBa, A.X. dusuka. DIEKTPUIECTBO: TEKCTHI Jekiui / A.X. AOmpaxmaHoBa ;
MunuctepctBo 0o0pazoBanus U Hayku P®, KazaHckuil HallnOHAIBHBIN UCCIIE0OBATEIbCKUN
TeXHoJIorn4yeckui yHuBepcuteT. — Kaszanp : KazaHckuil HaydyHO-HMCCIIEOBATEIbCKUM
TEXHOJOruueckuil yausepcurer, 2018. — 120 c. : cxem., Tabiu., uia. — Pexxum nocryna: mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®usuka: npaktukyMm. B 3 4. Y. 1. Mexanunka. MonekynsipHas (u3nka U TepMOJAWHAMHKA
/aBT.-cocT. A.A. XoasipeB, K.1. Kopuucuk ; M-Bo oOpa3zoBanusi u Hayku PO ; DTAOY
BIIO «Yp®VY um. IlepBoro IIpesunenta Poccun b.H. Enpuinna», Huxuerarui. TexHos. uH-
T (¢ui.). — Hmwxuwmii Tarun : HTU (§) YpdV, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

®du3uka: npaktukym. B 3 4. Y. 2. Dnekrponunamuka. Konedanus u BosHbl /aBT.-cocT. K.H.
Kopnucuk, A.A. Xoasipes ; M-Bo oOpazoBanus u Hayku PO ; ®I'AOY BIIO «Yp®V um.
ITepBoro Ilpesupenta Poccum b.H. Enpnmua», Hwxuerarwir. texHon. uH-T (pmir). —
Hwxuwuii Tarun : HTU (¢) Yp@V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
@Ousunveckuii mpaktukym: B 3 u. U. 1. Mexanuka. MonekynapHas ¢usuka u
TepMoanHamMuKa /aBT.-cocT. A.A. XoasipeB, K.M. Kopuucuk; M-Bo 00pa3oBaHusi U HayKu
PO ; ®I'AOY BIIO «Yp®VY wum. Ileporo Ilpesunenra Poccum b.H. Ensuunay,
Hwxnerarmn. texunon. uH-T (¢pmn.). — Hwkawit Tarun : HTU (¢) Ypd@Y, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

ITeuaTHbBIE N3TaHUA

1.

Tpodumona T. U. Kypc pusuku : yuebd. mocodue s By3oB / T. U. Tpodumosa. - 14-e uzn.,
crepeoruil. - M. : Akagemus, 2007. - 560 c. : un. — 275 3k3.

Hpocbeccnouaﬂbm,le 0a3bl JaHHbIX, I/IH(l)OpMaIIPIOHHO-CHpaBO'lHI)Ie U TOHUCKOBbLIC
CHUCTEMbI

1.
2.

3.
4.
5

DnexTpoHHO-0nbIHoTeuHas cucteMa «Jlanb» https://e.lanbook.com
ONeKTpOHHO-OMONMoTeyHass  cuctema  «YHuBepcuteTckas — bubmmoreka  Onmaiin»
http://biblioclub.ru/

9BC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — enxunas koytekiws HAPOBBIX 00Pa30BATEIBHBIX PECYPCOB
http://fcior.edu.ru - ®enepanbHblii 1EHTP HHOOPMAITHOHHO-00PA30BATEIILHBIX PECYPCOB
(OLIIOP)

IHepuoauyeckue u3xaHus

1.

2.

©ON A

Bectnuk  Mockosckoro — yHuBepcurera. Cepus 3:  ®usuka. AcTtpoHOMHA -
https://ezproxy.urfu.ru:4169/title about new.asp?id=8508

Bectauk Cankr-IlerepOyprckoro YHUBEPCUTETA. ®dusuka u XUMUSA -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
WnxenepHo-duznyeckuii XKypHaI -

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

VYenexu ¢pusnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hay4uno-nonynsipHblit pusnko-maremarudeckuii xypran «Ksant» - https://kvant.ras.ru
XKypnan Texandeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

JXKypHai skcriepuMeHTaIbHON M TeopeTHyeckoi dhusuku - http://jetp.ac.ru/cgi-bin/r/index
VYueOHnas ¢usnka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

dusnveckoe obpazoBaHue B By3ax - http://pinhe.lebedev.ru
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https://biblioclub.ru/index.php?page=book&id=116499
http://biblioclub.ru/index.php?page=book&id=500426
http://elib.ntiustu.ru/97#target-1649
http://elib.ntiustu.ru/97#target-1649
http://elib.ntiustu.ru/97#target-1650
http://elib.ntiustu.ru/97#target-1651
https://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
https://kvant.ras.ru/
http://journals.ioffe.ru/journals/3
http://jetp.ac.ru/cgi-bin/r/index
https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
http://pinhe.lebedev.ru/

Matrepunansl aas jaun ¢ OB3
Becy kontentr OBC mnpencraBaeH B Bume (¢aiioB cnenuanbHOro (opmara s
BOCITPOU3BE/ICHUS CHHTE3aTOPOM PEUM, a TaK K€ B TECTOBOM BHUJE, MPUTOJHOM JIJISl IPOUTEHUS C
HCITOJIb30BAaHUEM SKPAHHOM JIYITbI M1 HACTPOHKOW KOHTPACTHOCTH.

2.3.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

CneyuanvHule pazoenvl pusuxu

Ceeennsi 00 OCHAIEHHOCTH IMCUMILUIMHBI CHENUAJM3HPOBAHHBIM M JIA00PATOPHBIM
000pyI0BaHHEM M POrPAMMHBIM 00ecredyeHueM

HaunmenoBanue [lepeuenb
No CHeTHATbHBIX OCHAaIIEHHOCTH CIIeIUATBHBIX MIPOTrPAMMHOTO
o Bun zagarui HOMENIEHUN U IIOMEIIEHUN U ITIOMELIECHUN 111 obecrieueHus.
I IIOMELICHU I st CaMOCTOSITENIHOW PabOTHI PexBu3uTHI
CaMOCTOSITENILHOM MOITBEP K IAOIIETO
paboThI JTOKYMEHTa
1 | Jlexuuu VYyeOnas Mebenb ayJIuTOpHAas c | OnepanmonHas cuctema
ayJIUTOpHS JUTSL | KoJimdecTBoM paboumx MecT B | Windows, oducHBIN
MIPOBEICHUS COOTBETCTBUM ¢ KosmuecTBOM | makeT Microsoft Office
JIEKIIMOHHBIX cTyaeHtoB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHSITHU MperojaBares, nocka | 2019 ot 18.11.2019.
ayIUTOpHAsl. Cucrema
Komnerorepnas TEeXHHKA: | BUJCOKOH(epeHuit
KOMILIEKT (TiepeHocHoro — eciu | Apache Openmeetings
aynutopuss He obopynoBaHa | Cuctema
CTaIIOHAPHBIM yIpaBieHUS YI4eOHBIM
00opyIoBaHUEM) KOHTEHTOM U O0y4eHHEM
npoekunoHHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMITBIOTED, MPOEKTOP,
IIPOEKIIMOHHBIN IKpaH/I0CKa.
2 | Ilpaktuueckue | YueOHas Mebenb ayJIuTOpHAas c | OneparmoHnHas cuctema
3aHATUSA ayIUTOPUS JUIsl | KoinyecTBOM pabounx MecT B | Windows, oducHbIN
MIPOBEICHUS COOTBETCTBUU ¢ KosmuecTBOM | makeT Microsoft Office
MPaKTUYECKHUX cTyaeHtoB, pabouee  wmecto | JloroBop Ne 43-12/1712-
3aHATHH MpenoiaBaTels, nmocka | 2019 ot 18.11.2019.
ayIUTOpHAsl. Cucrema
Komnerorepnas TEXHUKA: | YIIPaBICHUS YI€OHBIM
KOMIUIEKT (TIEPEHOCHOTO — €CJIM | KOHTEHTOM U 00y4YeHUuEeM
aynuropuss He obopyanoBana | LCMS Moodle
CTaI[MOHAPHBIM
000pyIoBaHUEM)
MIPOSKIIMOHHOTO 000PYIOBAHUS:
HOYTOYK/KOMITBIOTED, MPOEKTOP,
MIPOCKITMOHHBIN SKPaH/I0OCKA.
3 | JlJabopatopHble | YyeOHas MeGenb ayJuTOpHAas c | He tpebyercs
3aHSTHS ayJIUTOPHS JUTSL | KOJIMIECTBOM pabodMx MecCT B
MPOBEICHUS COOTBETCTBUU C KOJMYECTBOM
1a00paTOPHBIX CTYyJIEHTOB, pabodyee  MecTo
pabor Ne 308-309 | npenonaBarens, IOCKa
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JlaGopaTopus
OIITHKH

n

KBAaHTOBOH (PH3UKHU

ayIuTOpHas.

OGopynoBanue,
COOTBETCTBYIOILIEE TPEOOBAHUIM
OpraHu3aluu yueOHOro

nponoecca B COOTBCTCTBHUU C
CaAHUTAPHBIMH IIpaBUuJIaMH u

HOpPMaMH:
Hab6op JIEMOHCTPALIMOHHBII
«Onpenenenue IIOCTOSIHHOM

[Tnanka» — 1 .

VYcraHoBKa Uil HM3y4YeHUs
sBieHus wuHTepdepeHumn — 1
LIT.

VYcTaHoBKa Uil OIPENENICHHUS
paanyca KpUBU3HBI JUH3BI — 1
IT.

VYceraHoBka Uil HM3y4YeHUs
SBJICHUH NOJIIpU3aluK cBeTa — 1
LIT.

VeraHoBka Uil HM3y4YeHUs
ABJICHUI 00yCIIOBJIEHHBIX
mudpaknueit — 1 mr.

VYcraHoBKka A U3YYEHHSA
JCTiepcuu cBeta — 1 miT.
VYcTaHoBKa Ui UCCIIEIOBAHMUS
XapaKTEePUCTUK BaKyyMHOI'O
¢dorosnementa — 1 wr.
VYceraHoBKa I ONPEAEIICHUs
JUIMHBl CBETOBOW BOJHBI IIPU
nomou kosen Hprorona — 1
IIT.

VYcranoBka «OmnbiT @PpaHka U
I'epua» — 1 mir.

VYceraHoBKa Uil HM3y4YeHUs
ABJICHUS €CTECTBEHHOI'O
BpallleHus IJIOCKOCTH
MOJIIPU3ALIMU CBETA — 2 HIT.
VYcraHoBKa 10 TpagyHpOBKE
CIEKTPOCKOIa 1o
@payHropepoBbiM JuHUSIM — 1
IIT.

®dortometp otpaxenust ©O-1 — 1
IIT.

CaxapuMeTp  yHHMBEPCAJIBHBIN
CY-3 -2 mr.

MoHoXxpoMaTop yHUBEPCAIBHBIN
masiorabaputHeii MYM — 1 mt.
Crnextpockon IByXTpyOHBIH — 1
IIT.

Habop cnektpanbHbIX TPyOOK ¢
MCTOYHUKOM NMUTaHUA — | 1mT.
YcraHoBKa Il HM3y4YEHUs
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¢doroadpdexra — 1 mT.

Mebenb ayauTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJTMYECTBOM
CTYACHTOB, paboyee MECTO

npenoaaBaress, 10cKa — Cucrema
YueOHast ayJIuTOpHAas BUJICOKOH(DepeHmit
KoHcysbTatu ayIUTOpUs AJIs KomnroTepHast TexHUKA: Apache Openmeetings
MIPOBE/ICHUS KOMIUIEKT (mepeHocHoro — eciiu | CBOOOHO
KOHCYJIbTaINH ayIuTopusl He 000pyaI0BaHa pacnpoctpansiemoe [10 ¢
CTaIlIOHAPHBIM OTKPBITBIM KOJIOM
000pyTI0BaHUEM )
MPOEKIIMOHHOTO 000PYAOBAHUS:
HOYTOYK/KOMIIBIOTEP, IPOEKTOP,
IPOCKIIMOHHBIN 3KpaH/I0CKa.
Texymmit VYuebnas aynutopust | Meb6enb ayauTOpHAas ¢ | OnepanmoHHasi cucTeMa
KOHTPOJIb, TUTST MPOBEJICHUS | KOJIMYECTBOM pabounx MecT B | Windows, oduCHBIN
MPOMEXKYTOUH |TEKYILEro KOHTPOJS | COOTBETCTBUU ¢ KosnmyecTBoM | maket Microsoft Office

ast aTTecTalusl |M TMPOMEXKYTOYHOH | CTymeHTOB, pabouce  mecto | JloroBop Ne 43-12/1712-
aTTecTalluu MperojaBares, nocka | 2019 ot 18.11.2019.
ayIUuTOpHas Cucrema
Komnerorepnas TEXHUKA: | YIIPaBICHUS YI€OHBIM
KOMIUIEKT (IIEpPEHOCHOTO — €CJIM | KOHTEHTOM U 00y4eHHEM
aynutopuss He ob6opynosana | LCMS Moodle
CTallMOHAPHBIM
00opynoBaHuEM)
IIPOEKLIMOHHOTO 000PYAOBAHUSA:
HOYTOYK/KOMITBIOTED, MPOEKTOP,
POEKIIMOHHBIN SKpaH/I0CKa.
Camocrosrens | YuebHas MeGenb ayJIuTOpHAas ¢ | OnepanvoHHast cucTema
Has pabora ayauTopust/ KoJIn4ecTBOM pabounx mect B | Windows, oucHBII
CTYJEHTOB [TomemeHnst Ui | COOTBETCTBUM ¢ KojmyecTBoM | maker Microsoft Office,
CaMOCTOSITCNILHOW | CTy/ieHTOB,  pabouee  mecto | JloroBop Ne 43-12/1712-
paboThI [IpenoaaBarels, nocka | 2019 or 18.11.2019.
oOy4aromuxcs ayJIMTOpHAs. [orosop Ha
Komnerorepnast TEXHUKA: | IPEOCTaBICHUE
NEePCOHAIbHBIE  KOMIBIOTEPSHI, | TOCTOSIHHOIO JIOCTyHa K
nepugepuiiHsle YCTPOMCTBA, | CETH HNHtepHer ot
ycrpoiictBa  moakiroueHuss k| 30.12.2019 Ne 800037
cetu  HMHrepHer, poctyn B

AIIEKTPOHHYI0 HH(POPMAIMOHHO-
oOpaszoBatenbHyto cpeny HTU
(punana) VYpdY, KoMIIEKT
JULEH3UOHHOTO IIPOrPaMMHOIO
o0ecreueHus
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