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Paznen 1. OBIIAA XAPAKTEPUCTUKA MOAVJISI «CoenuanbHeie pasaeabl HAY9HO-
(yHIaMeHTAIBLHBIX 0CHOB NPOod)ecCHOHAIBLHOI IeSITeILHOCTH»

1.1. AHHOTAIHSA COEPKAHUA MOXYJISA

Monyne «CrnermansHble paszfiensl Hay4HO-GYHIaMEHTAIBHBIX OCHOB IPOdecCHOHATBHOM
JEATENTBHOCTHY OTHOCHTCS K 00s3aTebHO# yacTH 06pa3oBaTelnbHOM NPOrpaMMBl W HAIPaBIEH Ha
npHoOpeTeHHe  3HaHHM, HEOOXOMMMBIX  JUII  H3Y4YeHHS  OUCHHMIUIAH, CBA3aHHBIX C
npodeccuoHaNnbHON IMOATOTOBKOM mo HampaBneHutro «CrpowtensctBo». Llens oOydenms —
copMupoBaTh HEOOXOIMMEIE (yHIaMEHTAIBHBIE 3HAHHUS IS H3yJEHHS CIIEIHATbHBIX THCIAILIHH.

Monyne «CnennansHbie pasaensl HaydHO-(YHIaMEHTATBHEIX OCHOB NPOGecCHOHATHHON
JIEATEIbHOCTH» COCTOMT H3 TpexX MUCHMIUIMH — «XuMHs», «TeopHs BepOATHOCTH H
MaTeMaTHdecKas CTaTHCTHKay, « CrielansHbple pasaensl QH3HKm.

Jucnumimea « Teopus BEpOSATHOCTH M MaTeMaTHYecKas CTaTHCTHKA) MO3BOJSET MOHUMATH
BEPOATHOCTHYIO IPUPOLY (PU3HKO-XMMHYECKHX MPOIECCOB U MPUMEHATH CTATHCTHYECKHE METOIBI
uXx omucaHus. PopMHPyeT COCOOHOCTH BBIIBHIaTh THIIOTE3bI U NPEAIaraTh MyTH HX IIPOBEPKH,
Je€naTh BBIBOABI HAa OCHOBE JKCIEPUMEHTAIBHBIX JAHHBIX, IIPECTABICHHBIX B BHIE IpaduKOB,
TaOIUI U JHATPaMM.

Jucnunuaa « CnenuansHele paszfensl Qu3Hkm» GopMupyeT y o0ydaromuxcs criocoOHOCTH
KOMIUIEKCHO M I'PaMOTHO aHAJM3MpOBAaTh (PU3MUECKHe MpPOLECCHl; HCIOIB30BaTh COBPEMEHHBIE
TEpMHUHEI U IOHATHS B 00JIaCTH €CTECTBEHHBIX HAYK

Jucuuninuaa «XMMHs» HaueleHa Ha obecnedeHHe GyHIAMEHTaIbHON IIOATOTOBKH
6akanaBpoB IO TEOPETHYECKHM BONPOCAM XHMHH Ha OCHOBE YCBOEHHMS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IPOTEKAaHMS XHMHUYECKHUX IIPOIECCOB, 3KCIEPHMEHTAJIBHBIX METOIOB HAyKH,
HEOOXOMMMEBIX JUIi pelleHHs INpO(QeCcCHOHANBHBIX 3a4a4, a TakkKe Co3JaHus 0as3bl U
IIOCJIEYIOMETO M3y4YEeHHs JPYIHX IUCLMIUIMH, KaK XHMHYECKOTO TaK H HPOdEeCCHOHAIBHOIO
I[HKJIOB B COOTBETCTBHH C NpoduieM o0ydeHHsl.

1.2. CTpykTypa H 00b€M MOy a5

O6Bem aucunnIHH ®opma HTOroBOji
Ne T VLT S PRI MOJLyJIsl H BCero NpOMeXyTO4HO aTTecTalHH
s p Aucn ay. MOJYJISi B 324€THBIX | [0 AMCUHMIJIHHAM MOIYJIS H B
€AHHHLIAX H Yacax LEJIOM 10 MOAYJIH0
1. | Xumus 3/108 3a4yer
TeopHsa BepOsSTHOCTH H
2. P p 2/72 3auer
MaTeMaTH4ecKas CTaTHCTHKA
3. | CnenunanbHble pa3nens! GU3MKH 2/72 3a4eT
71252
HNTOI'O no moayimo: He MPeTyCMOTPEHO

1.3. IlocrenoBaTeIbHOCTH OCBOEHHS MOIYJIsi B 00pa3oBaTe/ILHOI porpamMme

IIpepeKBH3HTHI MOXYJISA - Monyne «Hayuno-pyHnaMeHTaIbHBIE OCHOBBI
npodecCHOHATPHOH NESTEIEHOCTHY

IMocTpeKBH3UTHI H KOPPEKBH3HUTHI Monyns « OCHOBBEI HHKEHEPHBIX 3HAHHI» W MOMYJIH,

MOy st tbopMupyeMble yUacTHHKaM# 00pa30BaTeIbHbIX
OTHOIIEHUH

1.4.PacnipeneieHne KOMNeTeHUHH M0 AHCIHIVIHHAM MOYJIs, IVIAHUPYeMble
pe3ybTaThl 00y4eHHs (HHANKATOPbI) 110 MOJY.II0



Wsyyenne OHUCHMIUIMH MOAYNsA NpeaycMaTpuBaeT (OPMHPOBAaHHE KOMIIETEHIIHI
IIOCPEJICTBOM IIOCJIEIOBATENLHOIO OCBOCHHS pPEe3ylbTaToOB O0y4eHHsI HAa ONpPEAETICHHOM YpPOBHE
CJIOXHOCTH COAEPIKaHHS.

Pesynerarel 00y4eHHs 10 QUCIUILTHHE — 3TO KOHKPETHbIE 3HAHUS, YMEHHS, OIIBIT H JPYTHE
pe3ynsTarsl (COAEpIKaTeIbHble KOMIIOHEHTHE KOMIETEHIHH), KOTOPBIX MJIaHHPYETCs NOCTHYh Ha
JTane H3y4YeHHs [MCIMIUIMHBI MOIYNIS M KOTOpPBIE MJODKHEI OyAyT IPOAEMOHCTPHPOBAHEI
O0ydJaloIlMMHCS M OIEHEHBl MperojaBaTelieM II0 HHIMKATOPaM/H3MEPSIEMbIM  KPHTEPHSM,
BKJIIOYEHHBIM B (DOPMYJIUPOBKY pe3y/IbTaTOB 00yYeHH .

Wunukarop — 3T0 mMpH3HaK / CHrHai/ MapKep, KOTOPBIA MOKa3bIBaeT, HA KAKOM YpPOBHE
o0yuaronumiics J0/KEH OCBOHTEH Pe3yIbTaThl O0YYEHHs M MX NPEIbABIEHHE IOJKHO MOATBEPIUTH

cbalcr OCBOCHHA NNPEOIMETHOI'O COMEPXKaHUs JaHHOH JUCIMILIHHEL

WHraukaTopsr

YUYHTBIBAIOTCA IIpH BI:IﬁOpe M COCTaBJICHHUHM 3aJaHHK KOHTPOJIbHO-

OLIEHOYHBIX MEPONIPUATHH (OIIEHOUHBIX CPEICTB) TEKYyLIeH H POMEXYTOUHOM aTTeCTALHH.

Ilepeuens
Kon n HaumeHoBaHHe Ilnanupyemble pe3yJbTaThbl 00ydeHHs
AMCHUILIHH
KOMIeTEeHIHH (MHAUKATOPBI)
MOTyIst
1 2 3
OIIK-1. Cniocoben 3uanus:
hopMyTHpOBATE ¥ peIaTh | o npupony  (azoBEIX ~ paBHOBECHH B
3ajiaii, OTHOCSIIHECS K METAJLTy prHYeCcKHUX CHCTEMaX
npogeccHonaTbHOMH e TpHpOIy XUMHYECKAX peaxiuii,
e e L HCNIONB3YEMBIX B METAILUTYpPrHYecKHX
(byHIamMeHTaIbHBIE 3HAHHAS TPOHM3BOJICTBAX
OCHDBHLEX . ® CTPOGHHE aTOMa, XHMHYECKHE DJIEeMEHTH H
SaHHOMCPHOCTEN UX COeIMHEHHs, o0mue 3aKOHOMEPHOCTH
PEEERIAS BT ROAE, IPOTEKaHHUSI XHMHIECKHX PeaKI[Hii
yeI0BeKa U 00ImecTsa Vit
® I[IPOrHO3MPOBaTh H OIPEIENATh CBOMCTBA
COEIHHEHWH W HAaNpaBICHHS XHMHYECKHX
peaxuuit
Hmemw onvim/snadems.:
XN ® MeTOJaMH HM3MEpeHHs TEIUIOBBIX 3(heKToB

XUMHYECKHX  pPEaKklMi,  NaplHUalbHBIX
MOJIBHBIX BEJIMYHH, PaBHOBECHBIX
XapaKTepUCTHK

® MCTOOAMH KMHCTHYCCKOT'O aHaIhu3a

OIIK-2. Cnocoben
(hopMaIM30BEIBATH H
peliaThb 3a1au,
OTHOCSIIHECS K
npodecCHOHAIBHOM
JESTEIbHOCTH, HCIIOJIB3Y s
METO/IBI MOJIEIIUPOBaHHUS H
MaTeMaTH4eCcKOro aHaIu3a

3uanus:

e DIIEKTPOHHOE CTPOEHHE aTOMOB H MOJIEKY I,
OCHOBBI TEOPHH XHMHYECKOH CBS3H B
COEMHEHHUAX Pa3HbIX THIIOB;

e (OCHOBHBEIE 3aKOHOMEPHOCTH IPOTEKAHHUSA
XHMHYECKHX MPOLIECCOB H XapaKTEPUCTHUKH
PaBHOBECHOTO COCTOSTHMS, METOJIBI
ONMCAHMS XHMMHYECKHX DAaBHOBECHH B
pacTBOpax 3NMEKTPOIUTOB

Vmenua:

e BrnmomHsTE

OCHOBHBIC XUMHYECKHEC




oIepanyy, OIIpeENATh

TePMOJHHAMHYECKHE XapaKTePUCTHKH

XAMHYECKHX peakIuii ¥ paBHOBECHBIE

KOHIICHTPAIHH BEIIECTB

Hmemv onvim/énadems:

e DKCNepUMEHTAIbHBIMH METOIaMH
omnpezeneHus PUINKO-XUMHYECKHX
CBOMCTB HEOPraHMYECKHX COEeHHEHHH

OIIK- 3. Cnocoben
IIPOBOJMTE HCCIIEIOBAHUS
M M3BICKaHHs IS
pELIeHHs IPUKITaTHBIX
HH)XEHEPHBIX 3a/1a4
,OTHOCSIIUXCS K
npodeccCHOHATBHOM
NESITeTbHOCTH, BKITIOUAs
IIPOBEJICHUE H3MEPEHHIA,
IUTAHHPOBAHHE H
IIOCTAHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETALHIO
TIOTy49eHHEIX Pe3yJIbTaToB

Snanus:

® KHHETHKY (PH3UKO-XMMHYECKUX IIPOLECCOB

® TIpHPOIY XHMHYECKHX peaxmuii,
HCIONB3YEeMBIX B METaJLTy PrU4eCKUX
IIPOU3BOJICTBAX

Vmenus:

® BBHINOJHATh TEPMOXUMHYECKHE PpACYETH,
pacueTh XMMHYECKOTO PaBHOBECHSI,
PaBHOBECHS B pAacTBOPaX

Hmemv onvim/énadems:

® METOJaMH H3MEPEHHS TEIIOBBIX 3 dheKxToB
XMMHYECKHMX peaKilyii, mapIrualbHEIX
MOJILHBIX BEJTHYHH, PABHOBECHBIX
XapaKTepHCTHK

Teopus
BEPOSTHOCTH H
MaremMaTH4YecKas
CTaTUCTHKA

OIIK-1. Cnocoben
(hopMyIIHpOBATH U pelnaTh
3aja4yM, OTHOCAIHecS K
1pod)eCCHOHATBHON
NeSTEeIbHOCTH, IPHMEHSA
(yHIaMeHTaIbHbIe 3HAHUS
OCHOBHBIX
3aKOHOMEpHOCTEH
pa3BUTHUSA IPUPOJIBL,
geJoBeKa U obiiecTra

3uanus:

® DJJeMEHTHl KOMOMHATOpPHKH, CiIy4alHble
COOBITHS M CllyyaliHble  BEJIMYHHBI,
OCHOBHBIE 3aKOHBI pacnpeieleHus
CIIy4aiHBIX BEJIMYUH;

Ymenusa:

® TIPUMEHATH METOIBI CTATHCTHYECKOTO
aHaJIH3a C IPUMEHEHHEM
HH(POPMALMOHHBIX TEXHOIOTHH 115
pelieHHs IpoQecCHOHAIBHBIX 3a1a4

OIIK-2. Crnocoben
(hopMaTH30BEIBATE H
pelarsb 3amaym,
OTHOCSINHECS K
podhecCHOHATBHOI

IeATEeTbHOCTH, HCIOJIb3Ys
METOIBI MOJICTUPOBAHUA 1
MaTeMaTHYECKOTrO aHaIn3a

Suanus:
® OCHOBBI TEOPHH BEPOSTHOCTH U
MaTeMaTH4ecKoi CTaTHCTHKH,

HEOoOXOUMEIE JUIS PeIIeHUs NPaKTHYECKUX
3a/1ay;

Vumenusa:
® IpUMEHSATh METOABl  MaTeMaTH4ecKOro
aHaIHu3a H MOJIeTMPOBAHUS,

TEOPETHYECKOI0 H 3IKCICPHMEHTAIBHOIO
HCCICOAOBaHHUA IJIA PCIICHHUA ITPAKTHYCCKHX
3agad.

OIIK- 3. Criocoben
IIPOBOIMTE HCCIIEI0BAHUS
M M3BICKAHHS IS
PelIeHHs MPHKIIATHBIX
HH)KEHEPHBIX 33134
LOTHOCHIIUXCA K

Hmemv onvim/énademsn:

L4 B OpranHu3aliiH coOCTBEHHOH
JEATECIIBHOCTH, B Bmﬁope THIIOBBIX
METONOB H CIIOCOOOB BBIIOJHEHHUS 3amadq,
B YMCHHH aHaJIM3HPOBaTh, CpPaBHHBATbL H




npodecCHOHATEHOM
NeATeNbHOCTH, BKIIIOYast
IIPOBEJICHIE H3MEPEHHil,
IUTAaHUPOBAHHUE U
IIOCTAaHOBKY
5KCIEPHMEHTOB,
HHTEPIIPeTaIHIO
NIOJTyYeHHBIX Pe3yJIbTaTOB

OLICHHBATh HX pPE3YyJIBTATEl, HCIIOJIBE30BaTh
OCHOBHEIC METOObI H IIPpHEMEL
MaTeMaTH4YeCKOH CTaTUCTKH IS pelIcHuA
IPaKTHYECKHUX 3a/1a4.

CrnenuansHbIe
pas3znens! GU3NKH

OIIK-1. Cnocoben
(hopMyITHPOBATH M PEIATh
3a/1ayd, OTHOCAIIHECT K
npoecCHOHAITBHOH
JeATEILHOCTH, TPHMEHss
(byHIaMeHTaIbHEBIE 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHS TIPAPOJIEI,
yeJIoBeKa | 00IIecTBa

3uams:

e (yHIaMeHTaIbHble (U3HYECKHE OTBITHI, UX
POJIb B Pa3BUTHH HAYKH;

® Ha3HAYeHHe W  IPHHIUNB  JeHCTBUS
BaXKHEHIIMX (PU3HYECKHX IPUOOPOB.

Ymemn:

e pabotath ¢ mpubopaMH M 000pPYI0BaHHEM
COBpEMEHHOIT (hu3HyecKoi 1abopaTopHH;

® HCIONLE30BaTh pa3IHYHbIE METO/THKH
¢Guzmgeckux  u3MepeHmH H  0OpaboTku
OKCIIEpUMEHTATBHBIX JaHHBIX, B TOM YHCIIE C
IPAMEHEHHEM KOMIIBIOTEPHOH TEXHUKHM H
MH(OPMAIHOHHBIX TEXHOJIOTHH IPH PELIEHAH
3a/1ay;

Hmembw oneim/enaoems:

® HaBBIKAMH HCIIONIb30BaHHUS METOJIOB
(uzrygeckoro MOJIETHPOBAHHUS B
HH)XEHEePHOM NPaKTHKE;

¢ [pUMeHeHHs OCHOBHBIX METONOB (hU3HUKO-
MareMaTH4ecKoro aHajgu3a Uil pelleHus
€CTEeCTBEHHOHAYYHBIX 3a/1a4;

OIIK-2. Cnocoben
(hopMaTH30BEIBATE "
pemaTh 3a/IavH,
OTHOCSIITHECS K
npodecCHOHATBHOM

JeSTENILHOCTH, HCIIOJB3Ys
METOI5I MOJIETTMPOBAHUSA H
MaTeMaTH4YeCKOT0 aHAIH3a

3name:

® OCHOBHBIE IIOHATHSA, 3aKOHBI H MOJENH
MEXaHHKH, JJIEKTpHYecTBa U MarHeTHu3Ma,
KonebaHuii ¥ BOJH, KBaHTOBOH (H3MKH,

CTaTHCTUYECKOH buzuku %4
TEPMOIMHAMHUKH;
® OCHOBHblE (H3HYECKHE BEIMYMHBI H

QJPI3H‘-I€C}(I/IG KOHCTAaHTBI, UX OIIPENEIIEHHE,

CMBIC]I, CIOCOOBI M  EIMHHIBI  HX
H3MEpPEHMS,
Vmems:

® 00BSCHUTH OCHOBHBIE HabmonaeMble
IPUPOJHbIE M TEXHOTCHHBIC SBIEHHA M
shdexTer ¢ mo3mmil  (yHIAMEHTaIbHBIX
(bH3MYECKUX B3aUMOJICHCTBHH,
HCTOJIKOBBIBATH CMBICTT (hM3HUECKUX BEIHYMH
M TTOHATHIH;

® 3alKCHIBAThL YpaBHEHWA 1  (H3MYECKHX
BEJTMYHH, 3allMCHLIBATh YPAaBHEHMS NPOLIECCa H
HaXOJIUTh €T0 PEIIEHHUE;

Hmemw onvim/enadems:

00paboTKH M MHTEPIIPETAIIMH PE3YJIETATOB




9KCIIEPHUMEHTA, B TOM YHCJIE C IPUMEHEHHUEM
KOMIBIOTEPHOH TEXHUKH H HHGOpPMaIIHOHHBIX
TEXHOJIOTHH.

OIIK 3. Crnocoben
IPOBOIUTh HCCIIEIOBAHMUS
H H3BICKAHHS VISt
pelIeHus TIPHUKIATHBIX
HWHXXEHEPHBIX 3aJau
OTHOCSILIHXCS K
npodecCHOHaATBHOM
IEeSTeNbHOCTH,  BKJIFOYas
IIPOBE/ICHHE  HM3MEPEHHIA,
IUTAHHPOBAHKE "
IIOCTAHOBKY
9KCIIEPHMEHTOB,
HHTEPIIPETALIHIO
MOJTy4EeHHBIX PE3yIETaTOB

Sname:

® METOJIOB TEOPETHYECKHX H
SKCIEPUMEHTAIBHBIX  HCCIEIOBAaHHH B
busnxe.

Ymemn:

e [OHMMaTh, M3laraTb M  KPUTHYECKH
aHaTM3UpOBaTh 0a30ByI0 00medU3MIecKyo
UH(DOPMALHIO;

Hmemv onvim/gnadems:

® (GHU3MYECKUMH U MATEMATHYECKUMH
MeToaaMu 00paboTKH ¥ aHaIM3a
uHpopManuH B 001acTH o0mmeH Gu3nky.

1.5.®opma o0yuenus

Peanusanus Momyns npexycMoTpeHa Ajist 00y4arOIIUXCs 10 OYHOMH, OYHO-320YHOM H 3a04HOM

tbopmam.

PA3JIEJI 2. TIPOT'PAMMBI MOAYJISAA
CnenuaneHble pa3ziensl HayqHO-(QyHJaMeHTATBHBIX OCHOB NPpo(ecCHOHANBHO
NEATEIEHOCTH

2.1. PABOYAS TIPOTPAMMA JHUCIIAIIJIMHBI

Xumus
Paboyast nporpaMma AHCIUILTHHEI COCTABIEHA aBTOPAMH:
Yuenas crenesn IMoapa3zaenenune
Nen/m | @amuausa Uma OTuecTBo > | J0JKHOCTD Ap
yueHoe 3BaHHe
1 cTaplumi ernapTamMeHT
[Ipoxoposa Oxcana P Henap
[pernojaBare | ecTeCTBeHHOHAYYH
BuxropoBHa
b oro obpazoBaHud

2.1.1. COAEPXXAHUE U OCOBEHHOCTH PEAJIM3AIIMHU JUCIUILINHBI

Xumus

2.1.1.1. Texnosroruu 06y4eHus1, HCHOIb3yeMble IPH H3Yy4eHHH JHCUHILITHHBI MOIY IS

CmemanHoe 00y4YeHHE C HCIIOIB30BAaHHEM 3JIEKTPOHHOTO 00y YeHHS.




2.1.1.2. [lnanupyemMble pe3yabTaThl 00y4eHHs (HHIHKATOPHI) M0 JHCHMILIHHE

Koa u HauMeHOBaHHe
KOMIICTCHIIHHA

ILtannpyembie pe3yabTaThl 00y4eHUs (MHAMKATOPDI)

OIIK-1. Cnocoben
GopMyIHpOBaTE M  peliath
3a7a4yd, OTHOCSIIMECs K
npodeccHoHATBHOH
NeSITeIEHOCTH, IIPUMEHSIS
(byHIaMeHTalbHble  3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEM
Pa3BUTHS NPHPOIE], YeTOBEKa
4 o01mecrBa

3uanus:

e mpHpony a3oBLIX paBHOBECHil B
CHCTEMax

® NpHPOAY  XHMMHYECKHX  peaKIHi,
MeTaJLTy pru4ecKuX IPOU3BOACTRAX

® CTPOEHHE aToOMa, XMMHYECKHE 3JIEMEHTBI M MX COEIUHEHHS,
ob11Ke 3aKOHOMEPHOCTH MPOTEKAHHS XMMHYECKHX peaKilnit

Vmenus:

METAJLTY pPTHYECKHX

HCIIOJNIB3YEMBIX B

¢ IPOTHO3UPOBaTh M OIPEIEIATh CBOWCTBA COCOHHEHMH H
HaIpaBJIEHUsS XUMHYECKUX peaKiuit

Hmempv onvim/enademo:

® METOJaMH HM3MEpPEHUs TeIUIOBBIX 3((EKTOB XMMHYECKHX
peakiuii, MapUHaJbHBIX MOJBHBIX BEJIMYMH, PaBHOBECHBIX
XapaKTEPHCTHK

® METOJaMH KHHETHYECKOTO aHalln3a

OIIK-2. Crocoben
(OpMaTH30BEIBATE M peEINaTh
3aJaud, OTHOCAINHEecs K
npodecCHOHATBHOM
JeATEILHOCTH, HCIIONB3Y S
METOJBl MOIEIHUPOBaHHS H
MaTeMaTHYECKOro aHATH3a

Buanusa:

e DJIEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJI, OCHOBBI TEOPHH
XMMHYECKOH CBSI3U B COCIMHEHUAX PA3HBIX THIIOB;

e OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHHS XUMHUYECKHX
IIPOLIECCOB M XapaKTepHUCTUKH DPAaBHOBECHOI'O COCTOSHHS,
METOIbl ONHCAHUsS XUMHUYECKHX PpaBHOBECHH B pacTBOpax
3JIEKTPOIUTOB

Ymenus:

e BumoTHATE OCHOBHEIE XHMHYECKHE OIIEpAIlMH, OMPEIEISITh
TEPMOJIMHAMHUYECKHE XapaKTEPUCTHKHA XUMHYECKHX peaKIvii
¥ PaBHOBECHBIE KOHIIEHTPALMH BELIECTB

Hmems oneim/enademo:

OKCHEPUMEHTATFHBIMH ~ METOIAMH  OIPE/IeIeHUs

XUMHYECKHX CBOHCTB HEOPraHUYECKUX COCTMHEHHH

buzuko-

OIIK- 3. Cnocoben
IPOBOJMUTE HCCIICTOBAHHS H
W3BICKaHUS JUIS  peIIeHHs
NPUKIAOHEIX  HHXEHEPHBIX
3aja4  ,OTHOCSANIUXCS K
npodeccHOHATEHOM
JEeATEIbLHOCTH, BKJIIOYasi
IIPOBEJICHHE H3MEpEeHHIA,
IUTAHUPOBAHHE W TTOCTAHOBKY
SKCIIEPUMEHTOB,
HHTEPIPETALHIO TOTYYeHHBIX
pe3yJIbTaTOB

nanusa:
® KHUHETUKY (QU3MKO-XUMHYECKUX IIPOLECCOB

® INpPUPOAY  XHMHYECKHX  peakuui, HCIOIB3YEMBIX B
METAJLTY pPrHYeCKHX ITPOH3BOACTBAX

Ymenua:

® BBINOIHATH TEPMOXHMHYECKHE pacueTsl, pacyeTsl

XMMHYECKOr0 PABHOBECHS, PABHOBECHS B pPacTBOpax
Hmemw onvim/énadems:

® MCETOdaMH M3MEPECHHA TCIIIOBBIX 3{1)(1)BKTOB XUMHYCCKHUX
peaxunﬁ, NapluyalbHBIX MOJBHBIX BE€IIMYHH, PaBHOBECHBIX
XapaKTEPHCTHK




2.1.1.3. Copep:kanne QTHCIHILTHHBI

Kon
pa3nesioB
H TeM

Pa3znen, rema
JHCIHHNJIHHBI

Coaep:xanue

P1

XHMHA H
nepHoANYecKAs
CHCTEMA JJIeMEHTOB

OCHOBHBIE XHMHYECKHE TTOHATHSA. MaTepus # BEIecTBO.
ATOM, MONIEKya, XUHMHYECKHH 3JIeMEHT. BaneHTHOCTE U

CTENEHb  OKHCICHHS  JJIeMeHTa.  ATOMHas |
MoJeKyIspHas Macchl. KonuuecTBO BemecTBa — MOJG.
OcHoBHEIE IOJIOXKEHHUS %4 hopMmymHpoBKH

GyHIaMEHTATBHEIX XHMHYECKHX TEOPHH H 3aKOHOB:
aTOMHO-MOJIEKYJIipHas TEOpHS, 3aKOH COXpaHEHHS
Macchl M DHEpPruM, IepPHOJUYECKHH 3aKOH, TeopHs
XHMMHYECKOTO  CTPOGHHS  BEIIecTBa. OcHOBHEIE
MIOJIOKEHHS ¥ (OPMYIHMPOBKH Ia30BBIX 3aKOHOB XHMHH:
IPOCTHIX 0OBEMHBIX OTHOIIEHWH, ABOraipo, ypaBHEHHE
MenneneeBa-Knaneiipona. OcCHOBHBIE IIOJIOXEHHS U
(GOpMYyTHPOBKHM CTEXHOMETPHYECKHX 3aKOHOB XHMHH:
IIOCTOSIHCTBA ~ COCTaBOB,  OKBHUBAJIEHTOB,  KpaTHBIX
oTHomeHHH. IloHsATHE  XMMMYECKOr0 OKBHBaJeHTa
3NIEMEHTa U coeuHeHHs. MogpHas Macca dKBHBaJeHTa
M MOJIIpHBIH  SKBUBaIEHTHBIM  oOvem.  OOmee
mpefcTraBneHde o0 artome. DIeMEHTApHBIE YaCTHIIBI
aToMa, aTOMHOE $7p0, H30TONbl, HM300apbl, H30TOIHI.
IloBenenue snexTpona B aroMe. KBaHTOBBIH Xapaktep
HU3MEHEeHMH >Heprud. J[BoficTBeHHAas MPUPOA IEKTPOHA.
VYpaBHeHue Jlyn Ie bpoiins. [IpuHIMD
HeonpeneneHHocTu ['eiizenOepra. [loHsATHE O BOJHOBOH
¢byuxkuuu. VYpaBuenuwe Illpemunrepa. I'naBHoe u
opOHTanbHOE KBAaHTOBBIE YHCIAa. MarHWTHOE KBAaHTOBOE
yucao. CIMH 371eKTpoHA M CIIHHOBOE KBAHTOBOE YHCIIO.
Cxema cTpoeHHs DJIEKTPOHHOH OOOJOYKH aroMa IIo
YeThIpeM KBaHTOBBIM uuciaM. [Ipunnun Ilaymm n
ciencTtBus w3 Hero. OmucaHHe 3JI€KTPOHHOH 000I0YKH

aToma 3NEKTPOHHEIMH bopmynamu %}
anekTpoHorpabuyeckum merogoM. Ilpaeuno I'yrua.
CouzoBas TEOpHs BaJICHTHOCTH. 3anonHeHue

3JIEKTPOHAMH  JHEPreTHYeCKHX  COCTOSHHH  atoma
COIJIaCHO TIPUHLHIY MHHHUMyMa »dHepruu. IlpaBuna
Kneuxosckoro. [Ilopsaoxk 3amonHeHHS 3IEKTPOHAMHU
JHEpPreTHYeCKUX YpoBHeH M moaypoBHei. VneanbHas u
peambHast cxe- MbL OOmas snexTpoHHas ¢dopmyna
aTOMOB, S-, p-, d-, f- aneMeHTEL. DneKTpoHHAs CTPYKTypa
aTOMOB M IepHOJMYecKas CHCTeMa 3JIeMEHTOB. 3aKOH
Moznu. Ilepuommueckmit 3axkoH [[. M. Menneneesa.
CoBpemennas  ¢dopmynupoBka  3akoHa.  [Ipuumna
NIEPHOJUYHOCTH HM3MEHEHHS CBOMCTB 3JIEMEHTOB H HX
coenuHeHHH. CTpyKTypa NEpPHOAMYECKOH CHCTEMBI
3JIEMEHTOB. Ilepuosel, IpYIIIbI, TOJTPYTIIIBL.
Ilepponuueckoe HM3MEHEHHE CBOMCTB ~ XHMHMYECKHX
3NeMEHTOB. PanuMycel aToMOB M HOHOB. OJHEprHs
HOHM3alMH.  DHeprus  CpOJACTBA K BJIEKTPOHY.




DNeKTPOOTPUIATENBHOCTE.  KHCIOTHO-OCHOBHBIE M
OKHCJIMTENBHO-BOCCTAHOBHTEIPHBIE CBOHCTBA BEILIECTB.

P2

KuciaoTHo-ocHOBHBIE H
OKHCJIHTENLHO-
BOCCTAHOBHTEILHBIE
CBOHCTBA BEIIECTB

WM3MeHeHHEe KHCIOTHO-OCHOBHEIX M OKHCIHTENIBHO-
BOCCTAHOBHTEIBHEIX CBOMCTB BEIECTB B 3aBHCHMOCTH OT
CTENEHH OKHMCIICHHS 3JIEMEHTa, OT IOJIOXKEHHs B TabIuLe
J1. 1. Meuneneesa.

P3

XuMHYecKas CBA3b

XuMuYecKas CB3b. Y CIIOBHS ee 00pa3oBaHUs, IPHPOJA H
napaMeTpEI CBSI3M. DHepreTHYeCKHe KpUBEIE
B3aUMOJIEHCTBYIOIMX aToMOB Bogopozaa. KopamneHTHas
XMMHUYecKass cBA3b. OHODNIEKTPOHHBIH MEXaHH3M ee
obpaszoBanus. [loHATHE KOBAJIEHTHOCTH 3JIEMEHTOB.
KparHocTs cBsi3H. J|OHOPHO-aKIIENTOPHBIM MeXaHH3M
oOpa3oBaHHs KOBalIeHTHOH cBa3u. HacelmaeMocTe H
HalpaBICHHOCTh  KOBaIeHTHOW  cBs3u.  Crpykrypa
MOJIEKYIN, G-, M-, O-CBSI3M, SP-, Sp>-, SP°-THOPHIM3AIMS
ANEKTPOHHBIX 001aKoB %} IPOCTPAHCTBEHHAS
KoH(Qurypamuss Monexyn. [lonspHas u HenoispHas
KOBAJCHTHAs CBS3b. JIUMONBHBIH MOMEHT CBS3H H
Monekynsl. ['eoMerpuueckas CTpPyKTypa  MOJEKYJL
Omnucanue XUMHYECKOH CBSA3M METOJOM MOJIEKYJISPHBIX
opbuTaneii. Cxemsl obpazosanus H2, H™, He™ no
Metony MO. Dnepreruueckue cxeMbl 00pa3oBaHHA
Mozekys N2 u O2 no MeToy MOJIEKyISApHBIX opOuTanei
(MO). Honnas cBi3b H ee cBoicTBa. IloHsATHE
JNIEKTPOBAJICHTHOCTH.  MeTannuyeckas  CBi3b, €€
ocobeHHOCTH. BojopomHass cBs3p M e€e BIHMAHHE Ha
Gu3M4ecKkHe W  XMMHYECKHE CBOMCTBA  MOJEKYJI.
MexMoneKyIsipHOe B3aHMOIEHCTBHE.

P4

JHepreTuKa
XHMHYeCKHX IPOLecCoB

OcHOBHBIE TOHATHA XHMHYECKOH TEPMOJHHAMHKH.
BHyTpeHHss 3Heprus M SHTAIBIMA CHCTEMBL. I[lepBblii
3aKOH TEPMOJAHHAMHUKH. Tennossle 3 dexTh
XUMHAYECKHX peaxkuui. Temnora (3HTATBIHS)
00pa3oBaHusl XUMHYECKHX coeluHeHuH. 3akoH JlaByasbe-
Jlannaca. OcHOBHOI# 3aK0OH TepMOXUMEHK — 3aKkoH ['ecca u
clencTBdss M3 Hero. OHTponus.  HampaeneHue
XMMHYECKHX MPOLECCOB B HM30JHPOBAHHBIX CHCTEMaXx.
Bropo#t 3akoH TepmMomuHamukH. OHeprus [ubbca.
Hampasienue u mpegen caMONpPOM3BOJBHOIO TEYEHHS
XHMMHYECKHX PEaKIHH.

PS5

CxopocTth peaknmii u
METO/bI ee
peryJIMpoBaHus

CKOpoCTh FOMOTEHHBIX peakiyii. 3aBHCHMOCTE CKOPOCTH
OT KOHIEHTpAlMd pEarupyroluX BeImECTB. 3aKoH
neiictBuss  Macc. KoHCTaHTa  CKOPOCTH — peaklUu.
3aBHCHMOCTb CKOPOCTH DE€aKIMH OT TeMIepaTyphl H
IpUPOABl pearupyromux BemecTB. lIpaBuno Bant-
F'opda. TlonstHe 00 SHepruu axTHBALUH. Y paBHEHHE
Appennyca. CKOpOCTh T€TEpOT€HHBIX XHMHYECKHX
peaknuil. Mx ocobennoctu. IloHaTHe O KaTamuse H
KaTainus3saTrtopax.

P6

Xumnueckoe u gpasoBoe
paBHOBecCHe.
Konebareabubie
peaKknuu

ObparuMble H HeoOpaTHMBIE peakIUH. XHMHYECKOE
paBHoBecue. Koncranta papHOBecus. CMemeHue
paBHOBecusi, npuHuuMn Jle- Illarense. @a3zoBoe
paBHOBECHE, OCHOBHBIE NOHATHS. OIHOKOMIIOHEHTHBIE
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CHCTEMBI, JuarpamMma COCTOSHHS BOJBL, (pa3oBnie
nepexonsl. KonebarenpHble peakiuu (IepHOIMYECKHE
peakiuu). KoneGanuss  KOHIEHTpamui  HEKOTOPBIX
IPOMEXYTOUHEIX COEQUHEHHil M, COOTBETCTBEHHO,
CKOpOCTEil peaknuii.

P7

PacTBops!

PactBopbl.  CrocoObl  BBIpaKEHHMS  KOHIIEHTPAL[MH
pactBopoB (%, MomspHas, HOpPMalbHas, THTD).
PactBopumocts.  CBoiicTBAa  MCTHHHBIX  PacTBOPOB.
3axons! Payns u Baur-I'odda. PacTBOpE! 31eKTPONTUTOB.
Teopus anexTponuTuyeckoit nucconranud. CHIBHEIE H
ciabble  3NEKTPOJMTHL Crenenp  AucCOLMAIMH.
Koncranra JHCCOIHALIMH. ManopacTBopUMEIe
anmexTponuThl. Ilpouzsenenue pactBopuMoctd (IIP).
HonoobMennble peaknuuu. IIpaBuna HamucaHUS HOHHBIX
ypaBHeHHH peakuui. KHCIOTEL, OCHOBaHHS M COJNH C
IO3UIMKM TEOpPHH 3JIEKTPOIUTHYECKOH IHCCOLHALIUH.
OnexTponuTHyeckas Aucconuanus Bonael.  MonHoe
IPOM3BEICHHE  BOABL. ~ BomoponmHBli  IIOKa3aTelb.
['unponus coneii (Bce cirydan).

P8

BHCKTPOXPIMH‘IBCKHE
CHCTEMBI

Bo3HuKHOBEHHE ABOHHOTO 3NEKTPUYECKOTO CIIOSI Ha
IpaHULIE METAJUI—BO/Id, METAJUI—PAcTBOP. DIEKTPOIHbIE
noteHnuansl. CTaHIapTHBI BOOOPOIHBIHN 31eKTpol. Psn
CTaHIAPTHBIX IEKTPOIHBIX NOTEHLHANIOB. Y paBHEHHE
Hepucra. OKHCINTENBHO-BOCCTAHOBUTENBHEIE PEAKIIHMH.
Merton nonypeakuuii.

Teopus ranbBaHHYECKMX 3JIEMEHTOB. MeIHO-LIMHKOBBIH
anemeHT Jlauwansg- Sxobu. DJIC raisBaHHYECKOTO
2JIeMeHTa. SIBNeHHs] TONApH3allMd H AENOJIApPH3ALHH.
KonneHTpanuoHHbIH rabBaHHYECKUN JJIEMEHT.
CymHocts  anekrponm3a. Karomuele M aHOJHBIE
IpoleccChl INpPH  JJEeKTPOJIHM3e BOAHBIX  pPacTBOPOB
JJIEKTPOJIUTOB.  DJIEKTPOJU3  pPacIaBOB.  3aKOHEI
@apanes. Bexox mno Toky.  Kopposus Metamios.
Knaccuduxanus xoppo3suoHHEBIX mpoleccoB. CyImHOCTh
XMMHYeCKOH M JNEKTPOXMMHYECKOH  KOPPO3HH.
®akTopshl, OnpeaeNsIonHe CKOpOCTh KOppo3un. MeTo bl
3a0IUTEl  METAJUIOB  OT  KOppo3uH.  XHUMHUYECKHE
HCTOYHHUKH 3nekTpudeckoit sHeprun (XMI3). Ilpunnun
NEHCTBHS CBHUHIIOBOTO KHCJIOTHOTO aKKyMYJSTOpA.
[IpyHnnMn necTBHS IIETOYHOTO IKEJIE€3HO-HUKEIEBOIO
aKKyMyJTopa. [puanun NeHCTBHA JKeJe3Ho-
MapraHiieBOro TaJbBaHHYECKOro 3jeMeHTa (OIeMeHT
Jlexnanure). TonuBHBIE 37eMeHThl. [IpHHIMN nelcTBUA
KHCJIOPOIHO- BOZOPOAHOIO TOILUIHBHOIO JIEMEHTA.

2.1.1.4. S3bIk peaju3allH NPOTrPaMMBbI
IIporpaMma MHCIHILTHHEI pealn3yeTcs Ha rocyaapcTBEHHOM s3bike Poccuiickoit @eneparuu.

2.1.2.YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

JUCITHITIIHHBI

Xumus
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JIEKTPOHHBIE pecypcebl (H31aHHs)

1. Xumus. Meronudeckne yka3aHus K BBIIOMHEHHIO pacyeTHbIX pabor Huxuuii Taruwn: HTU
(@) YpdVY, 2018. - 25c. Permcrpanmonnsii yueTHsli wHomep 15-02/18089-17.
http://elib.ntiustu.ru/105#target-1888

2. Xumusa. MeToauueckue yka3aHHUs K BBINOJHEHHIO 1a00paTopHBIX paboT Huxuumit Tarmm:
HTHU () VpdV, 2018. — 49 c. Perucrpanmonssii yuetHsii Homep 15-02/18108-17

http://elib.ntiustu.rU/105#target-2700

IleuaTHbIe H37aHUA

1. I'nmuaka H.JI. O6mas xumus: y4yeGHuK miis Gakanaspos. M.: IOpaiit, 2012. 898 c. — 191
9K3.

2. I'muaka H.JI. 3agaun ¥ ynpaxkHeHus mo oOuieil XuMuHE: yd.moc. s By3oB M.: Kuopyc,
2012. 240 c. — 187 k3.

3. XMMMS: metonuyeckue yKa3zaHWs M KOHTPOJIbHBIE 3amanus mis cryaenTos / C.JI.
Bamenxko, E.A. Huxonenko, M.I1. Konecuukosa, H.M. Turos. Exatepuntypr: ®TLAQY
BIIO YP®YV, 2010. 49 c. (mecto xpanenus — JIEHO).

IIpodeccnonanbupie 0asbl
CHCTEMBI

JaHHbIX, an)opmaunomlo-cnpaBquue H HNOHCKOBBIC

1.9bC «YnuBepcuterckas 6ubinoreka ornaitn» (http:/biblioclub.ru)
2.9bC «Jlanb» (https://e.Janbook.com/ ).
3.9b «Onexrponnas 6ubmorexa HTU» (http:/elib.ntiustu.ru).

Marepunaasi ansa an ¢ OB3
Becr xontent OBC mnpencranmeH B Bume (aiinoB crnenmansHoro ¢opmara s
BOCIIPOM3BEICHUSA CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJE, IIPHTOIHOM s IIPOYTEHHS C
HCIIONIb30BAHHEM KPaHHOH JTyIIbl H HACTPOMKON KOHTPACTHOCTH.

2.1.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUILIAHBI
Xumus

Ceaenennss 00 OCHAIMEHHOCTH JHCHHILIHHBLI CHENHAJIH3HPOBAHHBIM
o0opyaoBaHHEM M NPOrpaMMHBIM o0ecredeHnemM

H JabopaTopHbIM

Ne Bup 3ansaTui Haumenosanue OcHammeHHOCTh CeHaTbHBIX Ilepedens
m\ CIENHATBHBIX NOMEIIEHHUH ¥ TIOMEIeHUH IS IIPOrpaMMHOTO
I TIOMEIIEHUH U’ CaMOCTOSATEIEHOH paboTE obecrieueHus.
IIOMELIEHUH 1S PexBu3uTEHI
CaMOCTOSITENIEHO HOJTBEPIKIAIOIIETO
1 paboThI JIOKYMEHTa
1 | Jlexkuuu Vyebnas MeGens ayauropHas ¢ Microsoft Windows,
ayIUTOpHs I | KOJIHYECTBOM pabounx MecT B oucHbIH nakeT
MPOBENCHHUS COOTBETCTBHH C KOJIHYECTBOM Microsoft Office,
JIEKITHOHHBIX CTYJIEHTOB, pabouee MECTO HoroBop Ne  43-
3aHATHH IIpenoaaBaresis, 10cKa 12/1712-2019 oT
ayIMTOpHasl. 18.11.2019.
KomniekT nepeHoCHOr0
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IIPOEKIIMOHHOT0 000PYyIOBaHHUS:
HOYTOYK, IPOEKTOp, 3KpaH Ha
IITaTHBE.

JlaboparopHsle VYuebHas e [[Ixac BRITSDKHOIM, 2 T He tpebyetcs
3aHATHS ayuTopusa Ui | e MaruuTHas Memainka [19-6100,
IPOBEACHHA 4 mr
nabOpaTOpHEIX | o JIAB-TB-01/19 ¢ Kpbiuikoii
3aHsThi (331 Bo/IsTHAs GaHsA-TEPMOCTAT
ua 335 ayn). +15°...100°C, Toun. +-0,1°C,
191, nepememuBanue paboyeit
JKHIKOCTH, OXJIXIAFOIIHH
KOHTYp, pabouee IpOCTPaHCTBO
295x370x150
e [ITxad cymuabHbL
naboparopusiii CHOJI 35.35./3
¢ Becnl TexHHYECKHE
anexktpornsie Ohaus SPU 2001
(npenen 3pemrpanus 2000 r,
neHa nenenns 0,1 r)
e Konbonarpesarens JIAB-KH-
500-3, Ha 3 xonos1 mo 500 M
e Xumudeckas mocyna
e Mepnas nocyna
¢ 24 TabypeTkH
e Jlocka ¢ MOJICBETKOH, CTOJ H
CTYJI A7 IpenoaaBaTens
o Ta0mmiel Menneneesa,
pPacTBOPHMOCTH
Koncynprauuu YyebHas Mebens aytuTopHas ¢
ayIUTOpHs 1 | KOTMYECTBOM pabodyrX MeCT B
MIPOBEICHHSA COOTBETCTBUH C KOJIMYECTBOM
i He tpebyercs
KOHCYJIbTalM# | CTyJIeHTOB, paboyee MecTo
IIpernojiaBaTens, 10cKa
ayJIUTOpHasL.
Tekyumuii YyebHas Mebens aymuTopHas ¢
KOHTPOJIb, ayJUTOpUs I8 | KOJTMYECTBOM pabodymx MECT B
IPOMEXKYTOYHAs | IPOBE/ICHHA COOTBETCTBHH C KOJIUYECTBOM
aTTecTalus TEKYLIETO CTYZEHTOB, pabodee MecTo He tpebyercs
KOHTPOJISI X IIpenojaBaTens, J0cKa
IIPOMEKYTOYHO | ayJUTOpHASL.
W arTecTalliyi
CamocrositensHas | [Tomemenus mis | Mebens ayautopHas ¢ OnepanyoHHas

paboTa CTyAeHTOB

CaMOCTOSTENBHO
# paboThI
obyuaronmxcs

KOJIMUECTBOM pabOoumX MECT B
COOTBETCTBHH C KOTHYECTBOM
CTYIEHTOB, pabodee MECTO
[IpENnoaaBaTens, 10CKa
ayJUTOpHAas.

KoMmnbroTepHast TexHUKa:
IIepCOHANbHEIE KOMIIBIOTEPEL,
nepudepHiiHbIe YCTPOHCTRA,
MOJKIIOYEHHUs K ceTd HTEepHeT,

cucrema Windows,
oucHbI makeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
JloroBop Ha
NpeIOCTABICHHUE
HOCTOSIHHOTO
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IOCTYTI B 3NIEKTPOHHYIO
HHGOPMAIMOHHO-
obpazoBarensuyto cpexy HTU

JOCTYIIa K CETH

WnrepHeT oT
30.12.2019 Ne

(punuana) Yp®Y, xoMmiext 800037
JUIEH3UOHHOTO IPOrPaMMHOTO
obecriegeHus.
2.2. PABOYASA ITPOI'PAMMA JTUCIHHATIIJIMHBI
Teopus eeposmHocmu u MamemMamuyeckas Cmamucmuxa
Paboyas nporpaMMa TUCIMIDTHHEI COCTABJIEHA ABTOPAMH:
IMoapa3snenenue
Ne n/m @®amvuinsa Umsa OTaecTBoO EIGHAK Cremen; JoKkHOCTh s
Y4€HOe 3BaHHe
& erapTaMeHT
Hemun Cepreit KaH[. (u3.-Mar. Aeuap
1 TOLEHT €CTECTBEHHOHAYYH
EBrenbeBuu HayK, JOLIEHT
oro o0pa3oBaHus

2.2.1. COAEPKAHHUE H OCOBEHHOCTH PEAJIM3AIIUA JTUCITUATIJIMHBI

Teopwl 6EPOAMHOCMU U MamemMamudecKkas cmamucmuxa

2.2.1.1. Texnosoruu 06y4eHus, HCMOJIb3yeMble NPH H3YYeHHH JUCIHILTHHBI MOXY /ISt

CwmelnagHoe 06yquHe C HCIIOJIb30BAHHEM JJICKTPOHHOI'O 06y"-ICHPIH.

2.2.1.2. Ilnanupyemble pe3y/abTAThl 00ydeHus (MHIHKATOPHI) N0 THCIHILTHHE

KOJ.I H HAHMCHOBaHHE
KOMIICTCHIIHH

ILnanupyembie pe3yabTaThl 00y4eHHs (MHIMKATOPHI)

OIIK-1. Cnocoben
dopMyTHpOBaTH M pelaTh
3aJadM, OTHOCANIHECS K
npodeccHoHaATBHOI
NeATEIEHOCTH, NpUMEHSS
byHIaMeHTanbHEIE  3HAHHSA
OCHOBHBIX 3aKOHOMEpPHOCTEH
Pa3BHUTHA NPUPO/IE], YEJIOBEKA
H obIIecTRa

3uanus:

® D3JeMeHTHl KOMOHWHATOpHKH, CIy4YailHble COOBITHA H
CIy4yaiHble BETHYMHEI, OCHOBHBIC 3aKOHBI pacCIpeleIeHUs
CIy4YalHBIX BEIHYHH,

Vmenus:

IIPUMEHATh METO/IBI CTATHCTHYECKOTO aHATH3a C IPUMEHEHHEM
HHGOPMAITMOHHBIX TEXHOJIOTHH 15l peIeHHs
npodeccHoHANBHEBIX 3a1a4

OITK-2. Cmocoben
(hopMaTM30BEIBATE M pEIIATh
3a1a4d, OTHOCSLIMECS K
npodeccHOHATBHOM

NEeSITeNbHOCTH,  HCIOIb3Ys
METOOBl MOJEIHPOBAHHS H

Suanua:

® OCHOBBI TEOPDHH  BEPOATHOCTH H  MaTeMaTHYeCKOM
CTaTHCTHKH, HeOOXOIMMBIe Ui pelIeHHs NpaKTHYeCKHX
3a1ay;

Ymenun:

® TIpHMCHATH METOAbI MaTeéMaTH4YCCKOIO aHajIku3a H
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MaTEMaTHYCCKOI'O aHaJli3a

MOJAEIHPOBAHUA, TEOPETHYECKOTO H 3KCICPHUMEHTAIBHOIO
HCCJICAOBAHHUS Ul PCIUICHHA NPAaKTHYCCKHX 3a1ad4.

OIIK- 3. Cnocoben
IIPOBOJUTHL HCCIENOBAaHUA H
HM3BICKaHUs I pEelIeHHs
NPUKIAJHBIX  HHXEHEPHBIX
3a1a4 ,OTHOCSIIHXCS K
IpodecCHOHATBHOM
JeATEIbHOCTH, BKJIXOYas
MIPOBEICHHUE U3MEPEHHH,
IIJJAHUPOBAaHUE U NOCTAaHOBKY
3KCIIEpUMEHTOB,
HMHTEPIIPETAINIO IOy YeHHBIX
pe3ybTaToOB

Hmems oneim/enadems:

B OpraHu3allid COOCTBEHHOH NEATEeNBHOCTH, B BBIOOpE
THIIOBEIX METOJIOB M CNocOOOB BBINONHEHHSA 3a1ad, B
YMEHHH aHalM3HpOBaTh, CPaBHUBAaThb M OIEHHBATH HX
PEe3yNIbTAThl, HCIOJIE30BaTh OCHOBHBIE METO/IBI U IIPHEMBI
MaTeMaTH4eCKOH CTaTHCTKH JUIS PeLIeHHs NPAKTHYECKHX
3a1ad.

2.2.1.3. Coaep:xanne THCHHILTHHBI

Kon
pa3aeioB
H TeM

Pa3nen, rema
JHCIHILTHHBI

Conepxanne

P1

Cryuaiinbie COOBITHSL.

Knaccuduxanus coObITHii, onepanuu Hax COOBITHSIMH.
ITonmnas rpynna coOBITHIA.

D1eMeHTEl

P2
KOMOHWHATOPHKH

CO‘IBT&HHH, pasMEIeHusA, IEpPECTaHOBKH. TeopeMa 0
TNIEPEMHOXKECHHH INAHCOB.

B3 COOBITHI.

BeposTHOCTD comydaiiHBIX

Knaccuueckoe ®  reoMeTpHueckoe — OIpejeeHHs
BEPOSITHOCTH. Craructuyeckoe oIpesieJieHHe
BEPOSATHOCTH. JJIEMEHTapHBbIE CBONCTBA BEPOSTHOCTH.
Ompenenenre  ycloBHOH  BepOATHOCTH.  Teopema
YMHOXeHHs BeposTHocTed. HesaBucuMocTh cOOBITHIA.
IlonapHas HE3aBHCHMOCTE M HE3aBHCHMOCTH B
COBOKYNHOCTH. @OpMyIEl TIOJHOH BEPOSTHOCTH H
beiteca. Cxema He3aBHCHMBIX MCIBITAHHH H (opMmyia
bepnymm. HauBeposTHeifimee 4YHCIO HACTYIUIEHHS
COOBITHH.

P4
BEJIMYMHEL.

JlucKkpeTHBIE Cly4aiHbIE

Obmee onpeneneHue cirydaiHOW BenWYWHEL DYHKIHSA
pacupeziejieHus U ee CBOMcTBa. J[MCKpeTHbIe clydaliHble
BEIHYMHBl W  HMX  pacnpeneneHus. Hexotopsie
CTaHJapTHHIE 3aKOHBI pacupenereHus. MaremaTHdeckoe
OXXHMJaHHE H MUCIEPCHs IS QUCKPETHBIX CIIy4alHBIX
BEIHYMH. MareMaTH4eckue OXHIAHHS I8 THIIMYHBIX
JHCKPETHBIX pacupelelcHHH.

P5 HenpepriBHEIE

CIIy4aifHble BEJIMYHUHEL.

HenpepreiBuble pacnpenenenus. CBo#CTBa ILIOTHOCTH
pacIipenie/leHusl. Tunuynele HeTpephIBHEIE
pacmpenieneHus. MaremMaTH4yeckoe — OXHIaHHE  JUIS
HENPEPLIBHBIX CIyYalHBIX BENHYMH. MaTeMaTHuyecKue
OKHIAHHUSA JUIst THITHYHBIX HETIPEPBIBHBIX
pacnpeneneHuii. Jlucmepcust HeNpepBIBHOM cirydaiHON
BenuuuHbl.  CpoiictBa  mucmepcun.  KoBapuanus,
ko3 duiment koppensuuu. CpoiicTBa Ko3dduumeHTa
KOPPEIAIHH.
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Heparencteo YeOrimera. 3akoH OoJbImMX dYHCEI.
Teopembr YeOwmmesa, Mapkosa, bepuymmu. Teopemsr

P6 [IpenensHBIE TEOPEMEL. Ilyaccona, nokanpHas Teopema Myagpa-Jlamnaca,

WHTEerpansHas teopema MyaBpa-Jlannaca. IlenTpanbHas
npeJenbHas TeopeMa.

Bribopounsnii meron. Ilepeuunas oOpaboTka JaHHBIX.
I'pynmupoBka pansbix. ['paduueckoe npencTaBieHHe
NaHHBIX. OMOMpHYecKas (YHKIMS paclpeleeHHs.

OnucarensHas
['paduueckoe u3o0paxxkeHue CTaTHCTHYECKOTO
cratucTtuka. OLeHku
P7 N—— pacupeneneHds.  ToueyHble  OLEHKH  ITapaMeTpOB
pacnpeneneHus: HECMELIEHHOCTh, COCTOATENbHOCTh H
pacrpe/ieNIeHHs. &
3G GEKTHBHOCTh OLEHOK. JlOBEpHUTENbHBIH HMHTEpBAIL.
[ToctpoeHne  NOBEPHTENBHOTO  HHTEpBasa LS
MaTEMaTUIECKOTO OKHIAHNUS U NHCIIEPCHH.
P8 ITposepka IIpoBepka crarucTuyeckux runores. Kpurepuii cornacus
craTicTuyeckux runores. | [lupcona.
KoppensiuoHHIi
P9 ananu3. Perpeccuonnsiii | Koppensunonnsni ananu3s. PerpeccuoHHEIM aHATH3.
aHaIH3.

2.2.1.4. SI3bIK peanu3anuy NPOrpaMMbl

IIporpamMma AMCIMILTMHEI pealnu3yeTcs Ha TOCy IapcTBEHHOM s3bike Poccuiickoit ®epepanum.

2.2.2.YYEBHO-METOJNYECKOE M WH®OPMAIIMOHHOE OBECIHEYEHUE
TACHUATLIAHBI

Teopuﬂ BEPOAMHOCMU U MameMamudecKkas cmamucmuxka

JJIeKTPOHHbIE pecypchl (H31aHHUs)

L

Hemun C.E., llemuna E.JI. Teopus BepostHoctu. U.1. Cnyuaiineie coObitua. Hukamit
Tarmm: HTU(p)  VpdVY, 2017, -240c. SNEKTPOHHBIH  pecypc
http://elar.urfu.ru/handle/10995/48459

. Jdemun C.E., Jlemuna E.JI. Teopus BepostHOocTH. Y.2. Crnyuaiinble BenwuwHBL HukHuit

Tarun: HTHU(d) VpdV, 2017.-286c¢. 3NIeKTPOHHBIH pecypc
http://elar.urfu.ru/handle/10995/48460

. demun C.E., Jlemuna E.JI. Teopus BepostHOcTH. U.3. CucTeMbl W QYHKUMH CIy4aifHBIX

BEJMYMH. cnydaiHele npoueccel. Hmwxauii Tarun: HTU(d) VYVpdV, 2017. -286c.
3JIEKTPOHHEIH pecypc http:/elar.urfu.ru/handle/10995/54458

Xamugymnmue, P. $I. Marematuka: ©6asoBeii kypc : [16+] / P. S Xamuoymwmas,
b. III. I'ynustH. — 5-e u3z., nepepab. u momn. — Mocksa : Yuusepcuter Cuneprus, 2019. —
720 c. — (YHuBepcuterckas cepus). — Pexmm gocrtyma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=571501 (mata obpamenus: 24.05.2021). —
bubmuorp. B kH. — ISBN 978-5-4257-0386-6. — TekcT : 31€KTPOHHBIM.

. Menennosa KO. A. OcHOBHI BBICIIEHl MaTeMaTHKH : Kypc JIEKIHH : y4eOHO-MeTOaudecKoe

nocobue / }0. A . Menennoa ; MunucrepcTBo oOpa3oBaHuMss W Hayku Poccuiickoit
@enepaunu, Ypanbckuit GenepanbHbi YHHBEpCHTET MMeHH nepBoro [Ipezupenta Poccuu
b.H. Enpunna. — ExarepunOypr : U3narensctBo Ypaneckoro ynueepcutera, 2017. — 88 c.
Pexum nocryna: ceoGoaublii - http:/elar.urfu.rw/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - TexcT : 2NEKTPOHHEIH.

. XKyxosckas, T. B. Bricimas MaTeMaruka B IpuMepax M 3aj1a4ax : yuyebHoe mocobue : B

2 yactax / T.B.Xykosckasa, E.A.Monokanosa, A.H. Ypycos ; TambGoBckwmii
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rOCYIapCTBEHHBIH  TEXHHYeCKHil  yHuBepcurer. — TamboB : TambGoBckwuii
rOCyIapCTBEHHBIM TexHudeckud yHuBepcurtet (TTTVY), 2017. — Y. 1. - 130 ¢. : mi. —
Pexum JocTyna: no MOIIHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=498922 (nata o6pamenus: 24.05.2021).
— bubmwuorp.: ¢. 127. — ISBN 978-5-8265-1710-9. — TekcT : 31€KTPOHHBIIA.

7. XKyxosckas, T. B. Beicimas mateMaTHka B IIpUMepax W 3amadax: yd4eOHOE JIEKTPOHHOE
usnanme : B 2 yactax / T. B. XKykoBckas, E. A. Monokanosa, A. U. Ypycos ; TamGoBckuii
rOCyAapCTBEHHbIH TEXHHYECKHH yHHBepcHTET. — Tam6oB : TaMOOBCKHi roCyIapCTBEHHBIIH
TexHupueckui yausepcuret (TI'TY), 2018. — Y. 2. — 161 c. : Tabm., rpad. — Pexum mocryna:
no mommmcke. — URL: https:/biblioclub.ru/index.php?page=book&id=570339 (mata
obpamenus: 24.05.2021). — Bubmuorp. B ku. — ISBN 978-5-8265-1709-3. - ISBN 978-5-
8265-1885-4 (u. 2). — TekcT : 31€KTPOHHBIIA.

8. bangun, K. B. Teopus BeposTHOCTEl W MareMaTHyecKas CTaTHCTHKAa : Y4eOHHK /
K. B. bannun, B. H. Bamsikos, A. B. Pykocyes. — 3-e u3z., crep. — Mocksa : JlamkoB u
K° 2020. - 472 ¢ : wur - Pexum pgoctyma: mo moxmmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=573173 (nara o6pamenms: 24.05.2021). —
Bubmmorp.: c. 433-434. — ISBN 978-5-394-03595-1. — TeKcT : 371€KTPOHHBIIA.

9. Tyraubaes, A. A. MaTemaTHueckuii aHaIH3: POU3BOAHEIE W Tpaduku GyHKIH : [16+] /
A. A. TyranbaeB. — 3-e u3z., crepeotun. — Mocksa : ®JIMHTA, 2017. — 91 c¢. — Pexum
noctyna: mo moamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=103836
(mara obpammenus: 24.05.2021). — ISBN 978-5-9765-1305-1. — TeKcT : 51€KTPOHHEIH.

IleyaTHble H3gaHUA

1. Maremarudeckas CTaTHCTHKA : y4eOHO-METOZ. MOCOOME s CTyI. BeeX (hopM oOyd. Bcex
Harp. (cmen.) moAroToBkH / MuH-Bo 0OpazoBanus u Hayku P®, ®ex. roc. aBTOHOMHOE
o0pas, yupexa. Beicmero npod. obpasosanus "Yp®dV um. nepporo Ilpesunenta Poccun B.
H. Eneuwna", Hmwxserar. texson. uH-T () ; aBr.-cocr. C. E. Jlemun, E. JI. Jlemuna. -
Hmxnuit Tarun : HTH(p) Yp®V, 2016. - 284 c. - Tepm, ciosaps: 205- 209. - Bubmmorp.: c.
210 (16 nazb.). -IIpunoxenns: c. 211-284. — 37 ak3.

2. IMuacemennpi, Jimutpuit Tpodumoruu . KoHcmekT nekumii mo BbICIIEH MareMaTHKe
[momnerit kype] / 1. T. IluceMenHsrii. - 12-e u3n. - Mockea : AUPHMC-TIPECC, 2014. - 608
C. : HIL - (Beicinee o6pazopanue). - [Tpunoxkenus: c. 599-603. — 20 3k3.

3. lemun C.E., Jlemuna E.JI. Teopus BepostHOcTH. U.1. Ciyyaiinsie cobbrtus. Hinkmuit
Tarmwn: HTU(d) YI'TY-VIIH, 2010.-162¢. — 62 3K3.

4. Jlemun C.E., lemuna E.JI. Teopust BepostHocTH. U.2. Cnyyaiinble Beqmumnsl. HmokHMH
Tarun: HTHU(d) Vp@V, 2010.-252¢. — 59 3k3.

ITpodeccuonanbupie 06asbl JaHHBIX, HHPOPMANMOHHO-CNIPABOYHBIE H TOHCKOBBIE
CHCTEMbI

1.9BC «VuuBepcuTterckas 6ubmmuoTeka onnaiin» (http://biblioclub.ru)
2.9BC «Jlanby (https://e.lanbook.com/ ).
3.9b «Dnexrponnas 6ubmnoreka HTU» (http:/elib.ntiustu.ru).

Martepuaas! aas aun ¢ OB3
Bece xomtent OBC npencrasier B Buae (QaiiioB crmemumanbHOro opmara s
BOCIIPOM3BEJICHHS] CHHTE3aTOPOM PeuH, a TaK JKe B TECTOBOM BHJE, IIPUTOJHOM Ul TIPOYTEHHS C
UCIIOJIb30BAHUEM SKPAHHOM JTyNbl M HACTPOMKOH KOHTPACTHOCTH.
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2.2.3.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI
Teopus eeposamnocmu u MamemMamuyeckas Cmamucmuxa

Ceenenusi 00 OCHANIEHHOCTH JHCHMILVIMHBI CHEUHAJIH3HPOBAHHBIM H J1a00paTOPHBLIM
obopya0BaHHEM H NPOrPaMMHBIM olecredeHnemM

Ne Bun 3anaruii HaumenoBanue | OcCHaLIEHHOCTH CIEIHAIBHBIX [Tepeuens
m\ CHELHANBHBIX | IOMEIIEHHH U IIOMEIIEHHH IS IIPOTPaMMHOI0
i IIOMELICHUH 1 CaMOCTOATENBHOM PaboTHI obecrieueHus.
IOMEIIEHUH a1 PexBu3HTEI
CaMOCTOSITEIEHO MOJTBEPIKAAIOIIEr0
i paboThI JTOKYMEHTa
1 | Jlexiuu VYyebnas Mebens ayJMTOpHast ¢ | Microsoft Windows,
ayTUTOpHSA Ul | KOJIHYECTBOM pabouyMx MecT B | OQHCHBIN naKeT
[IPOBEICHHUS COOTBETCTBHH C KOJIHUeCcTBOM | Microsoft Office,
JEKIHOHHBIX CTyzneHToB, pabouyee Mecro | JloroBop No 43-12/1712-
3aHITHH IpernoaaBaTens, mocka | 2019 ot 18.11.2019.
ay IMTOpHAsL.
Kommext IIEPEeHOCHOT0
IIPOEKITHOHHOTO
obopynoBaHus: HOYTOYK,
IIPOEKTOP, DKPaH Ha IITATHBE.
2 | Ilpaktuueckue Vyebnas Meb6ens ayIuTOpHas ¢ | Microsoft Windows,
3aHATHS ayMTOpHUS [UId | KOJIMYECTBOM Paboumx MecT B | OHCHBIH IMaKkeT
NPOBEICHHUS COOTBETCTBHU ¢ KomudecTBOM | Microsoft Office,
IIPaKTHYECKHX | CTYJEHTOB, pabouee Mecto | JJorosop Ne 43-12/1712-
3aHATHI IpernoiaBaTerns, nocka | 2019 ot 18.11.2019.
ayIUTOpHasl. MathCad 14, Cuer-
Komnsrorepras TexHuKa: | aktypa Ne Tr066970 ot
IepcoHanpHele  KoMmbioTepsl, | 12.12.2008, 3A0
nepudepuiinple  ycrpoiictsa, | "Codrlaiin Tpeiin",
JOCTYI B JNIEKTPOHHYIO | GeccpoyHo.
HH(OpPMaHOHHO- MathCad 15, Cuet-
obpaszosatensHyto cpexy HTU | dakrypa Ne Tr066970 ot
(bummana) Yp®V, xommrekr | 12.12.2008, 3A0
JIMIIEH3HOHHOTO "Co¢rJlaiin Tpeiin",
IpOrpaMMHOro obecrnedeHus. | GeccpodHo.
3 | Koncynsranuu YuebHas Meb6ens ayJUTOpHAas c
ayTUTOpUsA I | KOIUYECTBOM paboduX MeECT B
IIPOBEIEHHS COOTBETCTBHH C KOJIHYECTBOM
KOHCYJbTallMl | CTyZEHTOB, paboyee MECTO
e T I
. BUJICOKOH(EPEHIIH I
KomnerorepHas TEXHHKA: | \ o Openmeetings
NIEpCOHANLHEIE  KOMIIBIOTEPHI, Cpa; P g
nepudepuitHele  ycTpoiCTBa, L
pacmpoctpansemoe 10 ¢
IOCTYl B  3JIEKTPOHHYIO
OTKPBITEIM KOJIOM
HH(pOpMaIOHHO-

obpasoBarenbhyio cpeny HTU
(pumuana) Yp®@V, xommiaekt
JTUIEH3UOHHOIO
IIPOrPaMMHOTro obecleyeHHsl.
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4 | Texymmuii VYuebHas
KOHTPOJIb, ayTUTOPHS IJIs
IPOMEKYTOYHAs | MPOBEACHHS
aTTecTalus TEKYLIEeTO

KOHTPOJIS U
IIPOMEXYTOUHO

M aTTecTanyu

Meb6esns ayIuTOpHAas c
KOJIMYECTBOM DaboumMX MeCT B
COOTBETCTBHH C KOJIHYECTBOM

CTyleHTOB, pabodee MecTo
nperojaBare’s, JocKa
ayAMTOpHAs.

Komnerorepras TEXHHKA:
IIEPCOHANIBHBIE  KOMITBIOTEPEL,
nepudepuiiiple  yCTpOHCTBa,
JOCTYDT B 3JEKTPOHHYIO
HH(OPMaIHOHHO-

obpazoparensHyto cpexy HTHU
(bunmnana) Vp®@V, xommiext
JTHUILIEH3HOHHOTO
IIPOrPaMMHOTO 00eCTIeUeHHMS.

OneparuonHas cucremMa
Windows, oducHsrii
nakeT Microsoft Office
Horosop Ne 43-12/1712-
2019 or 18.11.20109.
Cucrema

yIpaBieHus y4eOHbIM
KOHTEHTOM U 00yuYeHHeM
LCMS Moodle

Ilomemenns nus
CaMOCTOATEIHHO
i paboThl
obyyaromuxcs

5 | CamocrosTenbHas
paboTa cTyIeHTOB

Mebens ayIUTOpHAas ¢
KOJIMYECTBOM Pabodux MecT B
COOTBETCTBHH C KOJIHYECTBOM

CTYIEHTOB, pabodee MecTo
IIperoiaBarers, IOCKa
ayZIMTOpHasl.

Komnsrorepras TEXHUKA:
NIEPCOHANBHBIE  KOMIIBIOTEPEL,
nepudepuiiiple  ycTpoicTBa,
HOIKITIOYEHHS K CeTH
Wuteprer, JOCTYTI B
3JIEKTPOHHYIO
uHpOpMAITHOHHO-

obpazoBarensHyio cpenxy HTU
(punmuana) Yp®VY, xoMmmiexTt
JIMIIEH3HOHHOTO
NpOrpaMMHOTI0 obecrieueHus.

Microsoft Windows,
oucHEIi aker
Microsoft Office,
JHorosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cyer-
daxtypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiin",
beccpoyHo.

MathCad 15, Cuert-
takrypa Ne Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiig",
HeccpoyHo.

Jlorogop Ha
IpeI0CTaBIeHHE
IOCTOSIHHOTO IOCTYTIA K

cetu MHTEpHET OT
30.12.2019 Ne 800037

2.3. PABOYAS ITPOTPAMMA JUCITATIJIAHBI

Cneyuanvrule pazoenst pusuxu

Paboyas IIporpamMma JUCLHILIAHEI COCTABJICHA aBTOpaMH:

Yuyenas creneHs IMoapazneenne
Ne o/ ®amvuansa Uma OTuecTBo > | JIOJKHOCTH Hpaa
Y4eHOe 3BaHHe
1 CcTapImi ernapTaMeHT

XonsIpeB AneKcanp P Aemap

IIpenojaBare | eCTeCTBEHHOHAYYH
AmnaTonpeBHY

b oro obpazoBaHus
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2.3.1. COJEP)KAHHUE U OCOBEHHOCTH PEAJIM3AIIUA JUCIIUILJIUHBI
Crneyuanvhuvie pazoenst puzuku

2.3.1.1. Texnonoruu o0y4eHusi, HCIOIb3yeMble NPH H3Y4YeHHH TUCIHHILITHHBI MOIY.JIS

CmemanHoe 06}"-IEHHC C MCIIOJIE30BaHHUEM JJIEKTPOHHOI'O oﬁyquHa.

2.3.1.2. IlnanupyeMble pe3yabTaThl 00y4eHHs (AHIMKATOPLI) 0 AUCIMILIHHE

Koa v HauMeHoOBaHHe
KOMIIETEHIIHH

ILnanupyemsie pe3yabTaThl 00y4eHus (HHANKATOPHI)

OIIK-1. Cnocoben
(opMyIHpOBaTE M pelaTh
3aJa4yd, OTHOCAINHEcsS K
npodecCHOHaTBHOI
JIEATEILHOCTH, IpUMEHSS
byHIaMeHTaIbHEIE  3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEMN
Pa3BUTHA IPHPOJIEI, YeIOBEKA
u obmecTra

3Hamb:

e (yHOaMeHTalbHbIE ()U3MYECKHE OIBITHI,
Pa3BUTHH HAYKH;

® Ha3HauYeHHEe ©  TPHHIMIIEI
(u3ugecKux npubOpoB.

Ymemn:

e pabotath ¢ mpubopamMH u 00OpYJOBaHHEM COBPEMEHHOM
(u3nyeckoit maboparopuu;

® HCIOJb30BaTh Pa3IMUHbIE METOJUKH (HH3HYECKHX H3MEPEHHI
1 00paboTKH SKCIEPHMEHTANBHBIX JAHHBIX, B TOM YHCIE C
NPUMEHEHUEM KOMIILIOTEPHOM TEeXHHKH M HH(OPMAIHOHHBIX
TEXHOJIOTHH TIPH PEIICHHH 3a1a4;

Hmemv onvim/énadems:

® HaBRIKAMH  HCIONB30BaHHUS  METOOB
MOJIEIIMPOBAHHS B HHXKEHEPHOMH NIPAKTHKE;

® INPHMEHEHHs OCHOBHBIX METO/IOB (PH3MKO-MaTeMaTHIECKOrO
aHaIM3a Ul PeIIeHHs €CTeCTBEHHOHAYYHBIX 3a/1a4;

HX PpoJib B

IOelicTBHS  BayKHEHIIHX

¢u3nIecKoro

OIIK-2. Cnocoben
(opManH30BBIBaTE M pEINaTh
3ajayd, OTHOCSIMECs K
podecCHOHATBHOM
JESITENbHOCTH,  HCIONB3YS
METOAbl MOJAETHPOBAHHS H
MaTeMaTH4eCcKOro aHaIn3a

3name:
® OCHOBHBIE TIOHATHSA, 3aKOHBI
JJIEKTPHYECTBA M MarHeTH3Ma,

M MOJIETH MEeXaHHKH,
KoyneOaHuii ¥  BOIH,

KBaHTOBOH  (H3MKH,  CTAaTHCTHYECKOH  (H3UKH |
TEPMOTHHAMHKH;
® OCHOBHBIE (DHM3HYECKHE BEIMYHHBI H  (U3MYECKHe

KOHCTaHTBIL, HX OIPEACICHHE, CMBICI, crocoOsl U CIOHHHAIIBI
HX H3MCPCHHA,

Ymemn.:

® OOBACHHTH OCHOBHBIE HaOIOJaeMble IPHPOAHBIE M
TEXHOI€HHBIE  sBICHUS M 3(deKTel ¢ O3HIMHA
(byHIaMEeHTAIBHBIX bu3HIecKIX B3aUMOJICHCTBHIA,

HCTOJIKOBBIBATEH CMBICI (QH3HYECKHX BEJIMYMH M MTOHATHIA,
® 3aNNCHIBATh  YpaBHEHWs UL  (U3HYECKHX  BEIIMYHH,
3allMCHIBATh YPaBHEHHMS MPOIIECCa W HAXOIUTh €r0 PEIIeHHE;
Hmems onvim/enademn:

e 00paboTKH ¥ HHTEPIPETAILIMH PE3YJIETATOBR
9KCIIEPUMEHTa, B TOM YHCJIE C IPHMEHEHHEM
KOMIIBIOTEPHOH TEXHUKH H HH(OPMAIIHOHHEIX
TEXHOJIOTHH.

OIIK 3. Crocoben
IPOBOJIUTE HCCIENOBAHHSA M

Suame:
® METOIOB

TCOPETHYECKHX H SKCIIEPUMEHTAIBHBIX
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U3BICKAaHHUS U pEIIeHHs
IPUKIAHBIX  MHKEHEPHBIX
3amad  OTHOCSAIOMXCH K
podecCHOHATBHOM

HCCIIe/IOBaHUH B PU3HKe.

Yumems:
® [IOHHMATh, M3JIaraTh ¥ KPUTHYECKU aHATH3UPORATh 0a30BYIO

obmedusnyecKyro HHGopMaIHIO;

JCATCIIBHOCTH,
IIPpOBEACHHUE

BKJIFOYast
HU3MEPEHHUH,

Hmemv onvim/enaoems:
® (QH3MYECKUMH H MaTeMaTHIECKHMH MeToaMu 00paboTKH U

IJIaHUPOBAaHHUE M NTOCTAHOBKY
9KCIIEPHMEHTOR,
HHTEPIPETALNIO MOTYyUYECHHBIX
pPe3yIbTATOR

a”aiaM3a HHpOpMaIuu B 00nacTu obuiel QU3HKH.

2.3.1.3. Conep:xanue {HCHHILTHHBI

Copep:xanue

Kon
pasnena Pazneu, Tema
TeMLI ’ AMCUHILIHHDI
P1 BomnuoBas ontuka

IIpencrasnenue o npuposae ceeta. CBeTOBas BOJIHA.
KorepeETHOCTE M MOHOXPOMAaTHYHOCTH CBETOBBIX
BOJTH. IIpocTpancTBeHHas " BpEMEHHas
KOrepeHTHOCTb. CrocoObl MoJyuyeHHs KOTepEeHTHBIX
HCTOYHHKOB cBera. Pacuer wuHTepdepeHIHOHHOH
KapTHHEI OT JBYX KOIEpEHTHBIX HMCTOYHHKOB.
OnTHdeckas JIHHA IYTH W ONTHYECKas pasHOCTh
xoma BoiH. MHrepdepeHuHs B TOHKHX IUICHKaX.
[Tonocs! paBHO# TOMIMHBI (KITHH, Koablna HeoTona)
H T10J0CHl paBHOrO HakiuoHa. [IpakTHueckoe
IpUMeHeHHe HHTep(EepeHlIuH CBeTa: NPOCBETIICHHE
ONTHKH, KOHTPOJIb 00pabOTKH MOBEPXHOCTEH, TOUHOE
H3MepeHue JUIMH oTpe3koB. MHTepbhepomeTpsl.
[Ipuanun INo#irenca-®penens. Meton 30 Openens.
ITpsmonuueiinoe pacIpocTpaHeHHe CBETA.
Judpakuuss @DpeHens Ha KPYIJIIOM OTBEPCTHH H
JIMCKe. 30HHAs IIaCTHHKA.

Jubpakius @paynrodepa Ha OJHOM ImenH, Ha
JUPaKIHOHHOH pEIIeTKe. Hudpakuuonnsie
cnekTpel.  Jlubpakmus Ha  IPOCTPAHCTBEHHOM
pemerke. ®opmyna bparra-Bynega. HcecnenoBanue
CTPYKTYpBI KpucTaiuioB. [ToHsTHe o ronorpadun.
EcTecTBeHHBIH ¥ TONSPU30BaHHBIM CBeT. Buipl
II0JIIPU30BaHHOTO CBeTa (IMHEHHO-TIOISAPU30BaHHEIMH,
NOJIIPH30BAHHBIA IO Kpyry H IO  3JUIMICY).
Ilonspusamust cBeTa TMpH OTPaXeHHH. 3aKOH
Bprocrepa. AHamu3 mONSPH30BAHHOTO CBETAa. 3aKOH
Mamoca. JIpoiinoe myduenpenomiaerue. [lonapouns: u

NOJISIpU3allHOHHBIE TIPU3MBL. UckyccTBennas
OINTHYEeCKas AHU30TPOIIHS. WHuTeppepennus
TIOJIAPH30BAHHOIO CBETA. ITpumenenue

TIOJISIPU30BAHHOIO CBETA.
OntHueckn omHOpoxHas cpenma. Jlucmepcus cBeTa.
O6nactu HOpManbHOH M aHOMAIbHOM JIHCIEPCHH.
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ONEKTPOHHAs TeOpHs AHCIEPCHH cBeTa. M3mydeHme
Bagsunosa-Yepenkoga.

P2

KBaHTOBag onTuka

PaBHOBecHOCTE TEIJIOBOTO U3y 4YEHHS.
DHepreTHyeckas CBETHMOCTb. CnextpanbsHast
IUTOTHOCTH SHEPreTHYeCKOH CBETHMOCTH. AGCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacmpenenenue
SHEPIHH B CIEKTpe a0COIIOTHO YEPHOTO TeNa. 3aKOHEI
Credana-bonenmana 1 Buna.

KBantoBas rumnoresa usnydenus. ®@opmyna Ilnanka.
3akonsl  Credana-BonbiMaHa  Kak — ClIECTBHE
dopmynsl [Tnanka. OnTHyecKas MHPOMETPHSL.
@orosnexkrpuueckuii  3pdexkt. OCHOBHBIE 3aKOHEI
BHewHero Goroaddexra. @oToHBl. Macca u HMITYIBC
¢poTona. YpasHenue DitHmTeiiHa mns dorosddexra.
MuorohoToHHBIH doroaddext. BuyTpennui
dorosddexr.

Paccesnne (GOTOHOB Ha DIEKTPOHAX BEIIECTBA.
Teopuss sdbdexra Komnrona. JlaBnenuwe cmera, ero
KBaHTOBOE M BOJIHOBOE 00BscHeHHe. [{HaieKTHIeCKoe
€IMHCTBO KOPITYCKYJISIPHO-BOJTHOBEIX CBOMCTB
3JIEKTPOMAarHUTHOTO U3TyUYEHHSL.

r3

OneMeHTHI KBAHTOBOMH
MeXaHHUKH U aTOMHOH
buznKu

Oneiter  Pesepdopma mHO  paccestHHIO — (-YacTHIL
BemecTBoM. [InanerapHas Mozens aroMa W ee
KpUTHKa € TO3ULIMH  KlIaccH4Yeckodt  (H3MKH.
IToctynatet bopa. bopoBckas Teopuss aroma
Bojopoja. JIuHeHuaThlii CHEKTp aroMa BOAOPOJA.
IToreHnuansl HOHM3aUUM W BO30OYkAeHHs. Teopus
bopa s Bogoponononobusx cucrem. Onbitr @panka
u T'epna. JIHCKpETHOCTH DHEPreTHYECKHX YPOBHEH B
aTome. 3aTpyaHeHHs Teopun bopa.
KopmyckynspHo-BOIHOBOM Jyain3M CBOWCTB YaCTHII
BemecTsa. Bomusl ne Bpoitng. Onbitel J[3BHCCOHA H
JDxepmepa. CsoiictBa BonmH je bBpoiing u  ux
BEPOSITHOCTHBIH CMBICIL. CooTHomerue
HEONpeeIeHHOCTeH Kak IPOSIBJICHHE
KOPIYCKYJISpPHO-BOJIHOBOTO  JyalM3Ma  CBOMCTB
MaTepud. BonHoBas (yHKLHS, €€ CTaTHCTHYECKHi
CMBICII, CBOMCTBA W  HOPMHpPOBKa. I[IpuHImn
IIPUYMHHOCTH B KBaHTOBOH MexaHHKe. CTallHoHapHEBIE
COCTOSIHHSL. VYpaBHeHHE Ipenunrepa IS
CTallMOHAPHBIX COCTOSHHUIA.

Crobonnas gacTuiia. MHKpoYacTHIa B OJHOMEPHOM
IPSIMOYTOJILHOM TOTEHIMAILHOH siMe ¢ OEeCKOHEYHO
BBICOKMMH cTeHKaMu. KBaHTOBaHHEe OSHEpruH H
UMIyJbca  4YacTHIBL.  TyHHeNnbHBIH  3ddexT.
I"apmMonMYecKkuit ocIIATOP.
KBanToBO-MexaHWdeckass ~ 3amada I aroMma
BOJOpOJa. DIEKTPOH B CHEPHUYECKH CHMMETPHUYHOM
none. KBaHTOBBIE 4YMcNa: IiaBHOE, OpOHTaIbHOE M
MarHMTHOE. DHEPreTHYECKHHl CIEKTP 3JIEKTPOHOB B
arome. KBaHTOBaHHME MEXaHHYECKOTO M MAarHMTHOTO
OpOHTaIPHOTO MOMEHTOB 37eKTpoHa. HopmanpHbrit
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addexT 3eemana.

Oneir Illtepua u TIepnaxa. Coun 31eKTpoHA.
CnuHOBOE KBaHTOBOE YHCIIO. ITpuanyn
HEPa3IUIUMOCTH TOXIECTBEHHBIX YaCTHIL.
@®epmuonsl  ® Oo3oHBL.  [lpunmun  Ilaymm.
Pacmipenenenue 31€KTpPOHOB B MHOIOJICKTPOHHOM
atoMe 0o cocrosHusM. Ilepuommueckas cucrema
anemeHnToB J[.. Menneneena.

TopmoszHoe PEHTIEHOBCKOE H3IydeHHe.
KopoTtkoBonHoBas rpaHMIa CILIOLIHOTO
PEHTTE€HOBCKOTO  CIEKTpa.  XapaKTepHCTHYECKU
PEHTIEHOBCKHUH ceKTp. 3aKoH Mo3H.

CnoHTaHHOE U BHIHYXKJEHHOE u3nydeHue. MHBepcHas
3aCEJICHHOCTh JHEPreTHUECKHX YpPOBHEH M CIOCOOBI
ee  ocymectBieHus. [IpuHnunuaneHas  cxema
JIEHCTBHA KBaHTOBOrO TreHepatopa. ['a3oBeli H
pyOuHOBEIM  nasepbl. IlpuMeHeHHe  ONTHYECKHX
KBaHTOBBIX T€HEPATOPOB.

P4

DleMeHTHI KBaHTOBOM
CTaTHCTHKH H QU3HKH
TBEpIOro Tena

CpoiicTBa KpPHCTAJUIMYECKHX TelN. THIBI CBsA3eH B
KpucTannax. MeansHble U peanbHble KPHCTAILTEL.
Cratuctiueckuii cmoco0 OmHMCaHHS KOJUIEKTHBA
yactul. @azoBoe NPOCTPAHCTBO. JIeMEHTapHas
ayeiika. IImotHocTs  cocrosHuit B (azoBoM
IIPOCTPAHCTBE.

IToBepxuocte @epmu. I[loHsTHe 0 KBaHTOBEHIX
craTucTHKax boze-DifHmreiina u ®epmu-/lupaka.
Pacnipenenenne  5neKTpOHOB  HPOBOAMMOCTH B
MeTajyle IO OJHeprusiM IpH abCOMIOTHOM HYyJie
Temneparyp. OHeprus ®Pepmu. BripoxIeHHEBIT u
HEBBIDOXKICHHBIM  2JIEKTpOHHBIH  ra3.  BiusHue
TEMIepaTypsl Ha  paclpelelieHHe  3JIEKTPOHOB.
Temneparypa ®epmu.

OHepreTM4ecKue ypOBHH  CBOOOIHBIX  aTOMOB.
O6o0mecTRIeHHEe  DAJIEKTPOHOB B KpHCTALIE.
DHepreTHuecKie 30HBI B Kpucramie. Pacnpenenenue
3JIEKTPOHOB II0 3HEPreTHYECKHM 30HaM. BaneHTHas
30Ha. 30Ha MPOBOAMMOCTH. 30HA 3aMpEIIeHHBIX
SHEprui. DHeprus aKTHBAIIHH. Mertansl,
IVANIEKTPUKH, TOMYIPOBOOHUKH. DddeKkTrBHAd Macca
3JIEKTPOHA B KpUCTAILTE.

[lonympopoguuku. CoOcTBeHHass  IPOBOAMMOCTH
NOTYNPOBOAHUKOB. KBa3W4acTHIBI — 3IEKTPOHEI
IPOBOOMMOCTH M JBIpKH. YpoBeHb @Pepmu B
COOCTBEHHBIX MOTyTIIPOBOIHUKAX. IIpumecHas
IPOBOJUMOCTE TMOTYIPOBOJAHHKOB. JJIEKTPOHHBIH H
IBIPOYHBIH  TOJYIPOBOJHHKH. TemneparypHas
3aBHCHUMOCTB 3NIEKTPOIPOBOIHOCTH
IOIYTIPOBOIHHUKOB. TepMHCTOPEI.

KoHTakTHBIE ABJICHUSA B IOJYNpOBOAHMKaX. KoHTakT
3NIEKTPOHHOI'O ¥ JBIPOYHOIO IIOJTYyIPOBOJHUKOB (p-n
IepexoZl) ¥ ero BOJbT-aMIIepHas XapaKTepHUCTHKA.
IToaynpoBOAHHUKOBBIE IHOJIBI H TPAH3HCTOPHL.
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@DOTO3IEKTPHYECKHE SBJIECHHS B IIOJYIPOBOJHHKAX:
dboTonmpoBOIUMOCTE,  BHYTpeHHHH  (oToaddexT,
(hoTo3tdhexT B 3amuparoIIeM cioe.

[Tonsate o tononax. Pacnpenenenune (HOHOHOB 1O
SHEeprusM. TeIIoeMKOCTh KpHCTallla NpH HU3KHX U
BBICOKHX TemmepaTrypax. IloHsiTHe 0 KBaHTOBOH
TEOPHH  TEIUIONPOBOJAHOCTH  TBEPABIX Tel H
3JIEKTPOIIPOBOTHOCTH METaJLIOB.
XapaktepucTuueckas Ttemneparypa [lebas. 3axkoHbI
Iebas. CrepxmpoBoguMOCTb. MarHuTHBIE CBOMCTBa
CBEPXIIPOBOJHHKOB. BricoxoTemmneparypHas
CBEPXIIPOBOAHMOCTD.

P5 aTOMHOTO f1pa 1

XapakTepuCTHKa aTOMHOIO sjpa: 3apsj, Macea,
pasmep, IUIOTHOCTh. MaccoBoe M 3apsi/0OBOE YHCIA.
CocraB smpa. Hyknowsl. M3zotomsl.  H300apsr.
B3aumonelicTBue Hyki10HOB. [IoHATHE O CBOMCTBAaX M
npupoae saepHbx cui. Jledexr maccel M 3HEpruu
CBSI3HU STIED.

PanuoakTHBHOCTS. PagnoakTuBHBIE PSLIBL
Kunernyeckuii 3aKkOH paavMOaKTHBHOIO pacraja.
ITocTosiHHAs pagMOaKTHBHOIO pacmnajga. AKTHBHOCTh
PaJlHOaKTHBHOTO BEINECTBA. 3aKOHOMEPHOCTH U
IIpOMCXOXKIeHHe anb(da-, OeTa- U raMMa - W3MydYeHHS
aTOMHBIX SJIED.

AnepHble peakuMH W 3aKOHBI COXpaHeHus. Peakums
IeneHus sapa. llennas peaxnus nenenus. [lonstue o
snepHoil »HepreThke. Peaknuu cHHTe3a aTOMHBIX
sanep. Ilpobnema ympaBiseMbIX TEpMOSIACPHBIX
peaxkuuii.

O06mwue CBOHCTBa 2JIEMEHTaPHBIX JacTHII.
Knaccuduxanus 3neMeHTapHBIX YacTHII, UX B3aUMHas
npeBpamaeMocTh. Jlentousl. Anponsl. KBapku.

JneMeHTHl QU3UKH

SJIEMEHTAPHBIX YaCTHI]

2.3.1.4. SI3bIK peanu3anuu NPOrpaMmsbl

IIporpamma AMCIMILUIMHEI peau3yeTcs Ha roCyIapcTBEHHOM s3bike Poccuiickoit @enepanuu.

2.3.2.YYEBHO-METOANYECKOE U HH®OPMAIITMOHHOE OBECIIEYEHUE
JAUCHHUIIJIMHBI

CrneyuanvHule pazoenvi ¢uzuku

JJIeKTPOHHBIE pecypchbl (H31aHHA)

Craponybuesa, I'.Il. Kypc nexuuii mo ¢usmke: MexaHHKa, MOJEKyaspHas (usuka,
TepMoauHaMuKa. DnekrpudecTBo M MarHetusm / [.I1. Crapomybuesa, A.A. XaieHko ;
QenepanbHOe TrocyJapCTBEHHOE OrOpKeTHOe 00pa3oBaTellbHOE YYPEeXKJIEHHE BBICIIETO
npodeccHoHanbHOro  obpaszoBanusi CTaBpOmONIBCKHN  TOCYOapCTBEHHBIM — arpapHbIH
yHHuBepcuTeT. — CtaBponois : CTaBpONOJBCKHI rocy1apcTBEHHBIH arpapHbli yHHBEPCHTET,
2017. - 169 ¢ : wun — Pexum gpoctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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Huxepos, B.A. ®usnuka: coBpemenHbii kypc / B.A. Hukepos. — 4-e¢ u3n. — Mocksa :
HamxoB um K°, 2019. — 452 c. : mn — Pexum goctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Huxepos, B. A. ®usuka I1s By30B: MeXaHMKa M MOJeEKylsipHas ¢musuka : [16+] /
B. A. Hukepos. — Mockga : JlamkoB u K° 2019. — 136 c. : w1 — Pexum mocTyma: 1mo
noamucke. —  URL:  https:/biblioclub.ru/index.php?page=book&id=116499 (mara
obpamenus: 24.05.2021). — ISBN 978-5-394-00691-3. — TekeT : 21€KTPOHHBIHA.
Abnpaxmanosa, A.X. ®usmka. DneKTpuyecTBO: TekcThl Jekumit / A.X. A6apaxmaHopa ;
MunuctepcTBo 06pasoBanus u Hayku P®, KazaHckuil HalMOHANBHEIN HCCIEI0BATENbCKIH
TEXHOJIOTHYECKUH yHuBepcHTeT. — Kaszanp : KasaHckuii HaydHO-HCCIENOBATEIbCKHIMA
TEXHOJIOTHYECKHM yHuBepcuteT, 2018. — 120 c. : cxem., Tabmn., ui. — Pexxum moctyna: 1mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

®uzuka: npaktukyMm. B 3 4. Y. 1. Mexauuka. MonekynsapHas QH3HKa M TepMOIMHAMHUKA
/aBT.-cocT. A.A. Xonsipes, K.U. Koprucuk ; M-po obpazoBanus u Hayku PO ; ®I[AOY
BIIO «Yp®YVY um. Ileproro Ilpesunenta Poccuu b.H. Enpuuna», HukHEeTarnn. TeXHOI. HH-
T (un.). — Huxuwit Tarun : HTU (¢) Vp®YV, 2018. — 134 c. http:/elib.ntiustu.ru/97#target-
1649

Quzuka: mpaktHKyM. B 3 u. U. 2. Dnexrpoaunamuxa. Konebanus u BomHs! /aBT.-cocT. K.W.
Kopuucuk, A.A. Xonsipes ; M-Bo obpa3zoBanus u Hayku PO ; ®TAOY BIIO «Yp®dV um.
Ilepsoro Ilpesunenra Poccum B.H. Enbumna»n, HwkHeTarmn. TexHomn HH-T ((uiL). —
Huoxuuit Tarmn : HTU (¢) Vp®@V, 2018. — 168 c. http://elib.ntiustu.ru/97#target-1650
®uzuveckuii npaktukym: B 3 u. Y. 1. Mexanuka. MonekynspHas (u3nKa H
TepMOAMHaMKKa /aBT.-cocT. A.A. Xoasipes, K.M. Koprucrk; M-Bo 06pa3oBaHus B HayKH
PO ; ®I'AOY BIIO «Yp®Y wum. Ilepsoro Ilpesumenta Poccunm B.H. Enbiusan,
Hwxnerarun. texnon. uH-T (un). — Huwxauit Tarun : HTU (¢) YpdY, 2018. — 80 c.
http://elib.ntiustu.ru/97#target-1651

IleuaTHbIe H3TaHHA

L.

Tpogumosa T. H. Kypc dusuku : yueb. nocobue a1 Byzos / T. M. Tpodumosa. - 14-e uz.,
crepeoTHIl. - M. : Akanemus, 2007. - 560 c. : w1, — 275 3x3.

Hpod)eccuona.nbﬂme Da3bl JaHHBbIX, HH(l)OpMal.lllOHHO-CﬂpaBO'-IHbIe H HNOHCKOBBIC
CHCTEMBI

1

OnexTponHO-6ubnHOTeUHAas cucTeMa «Jlaup» https:/e.lanbook.com

2. DnekTpoHHO-OMOnHOTeUHass  cucrema «YHHBepcHTeTcKas  buOnuoreka  OmHmaifH»

OB W

http://biblioclub.ru/
OBC IPR books http://www.iprbookshop.ru
http://school-collection.edu.ru — exuHas KoJuieKus HbPOBBIX 06Pa30BATENBHEIX PECYPCOB

. http:/fcior.edu.ru - DenepanpHbli 1eHTp MH(OPMALMOHHO-00pa30BAaTENIBHEIX PECYPCOB

(OLIVIOP)

HepHOJIH‘{ECKHe H3JaHHs

1.

Z.

Bectiuk ~ MockoBckoro — ynueepcurtera. Cepus 3:  @usmka.  ACTpoHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

BectHuk Canxr-IlerepOyprckoro YHHBEPCHUTETA. Ousuka 51 XUMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
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.

WmxenepHo-pusnyeckuit

XKypHaI

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

2 0= oy, L

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

Hayuyno-nomynapHsrit pusuko-mMatemaradeckuii sxypuan « Ksant» - https://kvant.ras.ru

Kypnan texaudeckoit Gpuzuku - http://journals.ioffe.ru/journals/3

Marepuansl aas aung ¢ OB3

Becb koutent OBC mpencraBnen B Buae (¢aitioB cnemmanbHOro (opmara Juis
BOCIIPOM3BECHHS CHHTE3aTOPOM PEYH, a TAdK XK€ B TECTOBOM BHIE, IPHUTOIHOM IS IPOYTEHHS C
HCIO0IE30BaHHEM KPAHHOH JTyIIBl U HACTPOHKOH KOHTPACTHOCTH.

Cneyuanvrvie pazdenvt husuxu

Ceenenusi 00 OCHAMEHHOCTH JHCHMIUIMHBI CHENHATH3HPOBAHHBIM H J1a00paTOPHBIM
obopyoBaHHEM H POrPaMMHBIM ofecredeHnemM

JKypHan sxkcnepuMeHTATPHOM B TeopeTHYeCKO# (u3uKH - http://jetp.ac.ru/cgi-bin/r/index
Yuebnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
dusnyeckoe oOpazoBaHue B By3ax - http://pinhe.lebedev.ru

2.3.3.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIIAIIJIMHBI

Haumenoanue Ilepeuenb
No CIIEHAJIbHBIX OcHaIEHHOCTh CIIeIHATbHBIX IIPOrpaMMHOT0
I Bupn zansTuit MIOMEIIEHUH U IIOMEIIEHUH ¥ NOMEIEHUH ISt obecrieueHus.
5 MIOMEIEHUH 1A CaMOCTOSITENILHOH paboThI PexBH3UTEI
CaMOCTOSITEIbHOM IOATBEPIKIAIOIIETO
paboTHI JIOKYMEHTa
1 | Jlexuuu Vuebnas Mebens ayJMTopHas ¢ | Onepannonnas cucreMa
ayIUTOPHS JUIA | KomHuecTBOM pabouux Mect B | Windows, oducHBI
IPOBEICHUS COOTBETCTBHH ¢ KoixmuecTBOM | makeT Microsoft Office
JIEKIIHOHHBIX CTyneHToB, paboudee Mecto | JloroBop Ne 43-12/1712-
3aHATHH IIpenojaBarens, nocka | 2019 ot 18.11.2019.
ayIMTOpHasl. Cucrema
KomnerotepHas TEXHUKA: | BUIEOKOHpepeHIHi
KOMIUIEKT (mepeHocHoro — ecnu | Apache Openmeetings
aymuropusi He obopynosana | Cucrema
CTallHOHAPHBIM yIpaBiieHHs y4eOHbIM
00opynoBaHHEM) KOHTEHTOM U 00y4eHHeM
npoekuuoHHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMIIBIOTED, IPOEKTOP,
NIPOEKIMOHHBIN 3KpaH/IocKa.
2 | Ilpaktuueckue | YuebOHas Mebens ayMTOpHAas ¢ | OnepaunoHHas cucreMa
3aHATHA ay IUTOPHSI g | KonudecTBoM pabounx Mect B | Windows, oducHEIH
[IpOBEICHHUS COOTBETCTBHH ¢ KonmuecTBOM | maxeT Microsoft Office
MPaKTHYECKUX cTyaeHToB, pabouee  Mecto | JloroBop Ne 43-12/1712-
3aHATUH NpenoaaBartens, nocka | 2019 ot 18.11.2019.
ay qUTOpHAasL. Cucrema
KomnerorepHas TEXHHKA: | yIIPaBNCHUS Y4eOHBIM
KOMILIEKT (IIEPEHOCHOTO — €CIH | KOHTEHTOM H 00y4YeHHEM
aymutopus He obopynosana | LCMS Moodle
CTallMOHapHBIM
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o0opynoBaHHEM)
MIPOEKITAOHHOTO 000pyIOBaHHA:
HOYTOYK/KOMIIBIOTEp, IPOEKTOP,
MIPOEKITHOHHBIN KpaH/I0CKa.

JlaGopaTopHsie
3aHATHS

Yuebnasn

ay IUTOPHS JUIs
IPOBECHHUS
nabopaTOpHBIX
pabor Ne 308-309
JlaGoparopus
ONTHKH "
KBaHTOBOH (DH3UKH

Mebens ayIMTOpHAas c
KOJIMYECTBOM paboumX MeCT B
COOTBETCTBHH C KOJIHYECTBOM
CTyIEHTOB, pabodee  MecTO

IIpenojasare’is, JIocKa
ayIUTOpHAS.

Ob6opynosanue,
COOTBETCTRYIOLIEE TpeOOBAHUAM
OpraHu3aluy y4ebHOTrO

mpolecca B COOTBETCTBHH C
CAaHHTADHBIMH [paBWIaMH H

HOpMaMH:
Ha6op JEMOHCTPAIIMOHHBIH
«Onpenenenue TOCTOSTHHOI

ITnanka» — 1 mr.

YcraHoBKa i M3YYeHHs
ABIEHUs uHTepdepeHmmuu — 1
IIT.

YcraHoBka mns  OmpeneneHHs
paauyca KpHBH3HBI JHH3BI — |
IIT.

YcraHoBka — ans H3y4EHHS
SIBIICHUH Mospu3anuu ceera — |
IIT.

YcraHoBka s M3YYEHHSA
SIBIICHH 00yCIOBIEHHBIX
mudpaxuueii — 1 mr.

VcraHoBKa o9 HM3YYEHHSA
JICTIepCHH cBeTa — 1 mT.
YcTaHOBKa AN HCCIEIOBaHHSA
XapaKTepUCTHK BaKyyMHOTO
¢poToanemenTa — 1 mr.
VYcraHoBKa a8 ompeneneHHs
JUIMHBl CBETOBOH BOJIHBI IIpH
nomouy konen HeroroHa — 1
IIT.

VYcranoka «Onbit ®paHka H
I'epua» — 1 .

YcraHoBka A M3YYEHHA
SIBJICHHS €CTECTBEHHOI'O
BpaIeHHUs IJIOCKOCTH
MOJISIpH3AIMH CBETa — 2 LIT.
VcranoBka 10 IpaayHpoOBKe
CIIEKTpPOCKOIa o
®paynrodepoBeiM JTHHHAM — 1
IIT.

®orometp orpaxenus PO-1 — 1
IIIT.

He tpebyetcsa
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Caxapumertp
CV-3 -2 mwr.
MoHoxpomaTop yHHBEpCaIbHEIi
MayiorabapuTHeii MYM — 1 mT.
CroexTpockon AByXTpyOHBIH — 1
g

Habop cnexrpanbibix TpyGok ¢
HCTOYHHMKOM ITHTaHUA — 1 1T,
YeraHoBKa Il M3YYEHHA
doroabdexra — 1 mr.

YHUBEPCAIBHBIN

Mebens aynutopHas ¢
KOJIMYECTBOM pabodiX MECT B
COOTBETCTBUH C KOJINYECTBOM
CTyIEHTOB, pabouee MECTO

npenoaaBaTens, J0cKa — Cucrema
Yyebuas ay U TOpHas BUJICOKOH(epeHn i
Komcy b ratma ay IMTOPHSA IS KomnberotepHas TexHnuka: Apache Openmeetings
IIPOBEICHHUSI KOMILIEKT (nepeHocHOro — ecnu | CBobGogHO
KOHCYJIbTaIuH ayauTopus He o0opynoBaHa pacnpoctpansemoe 10 ¢
CTallHOHAPHBIM OTKPHITHIM KOJIOM
obopynoBaHHEM)
IIPOEKIIMOHHOTO 000pYyI0BaHHS:
HOYTOYK/KOMITBIOTEp, IPOEKTOP,
IIPOEKIIMOHHBIH KpaH/Iocka.
Texymmuit Vuebnas aynutopus | Mebenb ayIMTOpHAas ¢ | OnepaunonHas cucrema
KOHTPOIIb, TSt NpOBENICHHS | KOMMYecTBOM paboumx MecT B | Windows, ohHCHBI
IPOMEKYTOYH |TEKYLIEro KOHTPOJSA | COOTBETCTBHM C KOJIH4YeCTBOM | makeT Microsoft Office

as aTTecTanusa

H IIPOMEXYTOYHOH
aTTecTalluH

CTYZIEHTOB, pabouee
IpernoaaBaTes,
ayauTOpHas
Komnsrorepras TEXHHKa:
KOMILJIEKT (IIEPEHOCHOTO — €CIIH
aynuropuss He oOopyaoBaHa
CTallHOHAPHBIM
000opyI0BaHHEM)
IIPOEKIIMOHHOTO 000pyIOBaHHS:
HOYTOYK/KOMIIBIOTEP, TPOEKTOP,
IIPOEKIIMOHHBIH 3KpaH/IocKa.

MECTO
J0CKa

Horosop Ne 43-12/1712-
2019 ot 18.11.2019.
Cucrema

yIIpaBiIeHHuS Y4eOHBIM

KOHTEHTOM H 00ydYeHHeM
LCMS Moodle

CamMocTrosTens
Has pabota
CTYIACHTOB

VYyebnas
ayauropus/
Ilomemenus  mus
CaMOCTOSTEILHOMN
paboTsl
obOygaromuxcs

Me6ens ayAMTOpHas ¢
KOJIMYECTBOM pabo4YMX MecT B
COOTBETCTBUM C KOJIHYECTBOM
CTyIEHTOB, pabodee  MecTO
IIpernoiaBaTens, JocKa
ayIUTOpHas.

KomnreroTepras
NEPCOHANbHBIE  KOMIIBIOTEPEI,
nepudepuitHpie YCTpOiiCcTBa,
YCTpOMCTBa MOAKIIOYEHHS K
ceti MHTepHer, moctym B
3JIEKTPOHHYIO HMH(OPMAIHOHHO-
obpazoBarensHylo cpeny HTHU
(bunmmana) VpdY, KOMIUIEKT

TEXHHKA:

OnepauuonHas cucteMa
Windows, o(HCHBIH
maker Microsoft Office,
JHoroeop Ne 43-12/1712-
2019 o1 18.11.2019.
Horogop
IpeoCTaBJIeHHE
IIOCTOSSHHOTO [JOCTyINa K
ceth  WHTepHer  oT
30.12.2019 Ne 800037

Ha
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JIMLEH3MOHHOIO NPOrpaMMHOIO
obecrieyeHus
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