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Pasnen 1. OBLIAA XAPAKTEPUCTHKA MOJIYJISl «ChneuuajbHblie pasaeiasl HAyYHO-
(yHIaMeHTAIbHBIX 0CHOB NPO(eCCHOHATLHOM AeATeILHOCTH»

1.1. AHHOTaIHS cOAepKAHHS MOIY IS

Monyns «CrenuanpHble pa3fensl HaydHO-(QyHIaMEHTATbHBIX OCHOB Mpo(ecCHOHATBHOM
JIeATETbHOCTH» OTHOCHTCS K 00sf3aTeNbHOM YacTH 00pa3oBaTeNbHOM MpOrpaMMbl U HAlpaBlieH Ha
npuoOpeTeHHE  3HAHWM, HEOOXOAMMBIX IS  M3yYeHHMS  JUCIMIUIMH, CBS3aHHBIX C
npo(ecCHOHATPHOX IIOArOTOBKOM 10 HampaBieHuio «Mertamwnyprusi».  Ilens ofydenus —
copmupoBaTh HEOOXOAUMEIE QyHIAMEHTATbHBIE 3HAHUS U1 U3YUYEHHS ClIeIMATbHBIX TUCIUILTHH.

Monyne «CnenuanbHble pazaensl HaydHO-QyHIaMEHTAIbHBIX OCHOB IIpOdeccCHOHATBHON
NEeATeNTbHOCTH» COCTOMT U3 NATH mucnuumH — «Ob0mas xumusgy, «XUMHS MeTaIoBY,
«Duspueckas xuMHA», «Teopus BEepOATHOCTH M MaTeMaTH4eckas CTATHCTHKa», «CrelnHanbHEBIE
paszensl QU3nKu».

Hucnumumiza «Teoprs BEpOSTHOCTH U MaTeMaTHYecKas CTAaTUCTHKAy» I03BOJIAET IOHHMATh
BEPOATHOCTHYIO IPUPOY (HU3UKO-XHMUYECKHX MPOLECCOB U IMPUMEHSITH CTATUCTHYECKHE METOIBI
ux onucaHus. QopMHpYyeT CIOCOOHOCTH BBIIBHraTh THIIOTE3BI U Ipe[uiaraTh IIyTH HX [IPOBEPKH,
JleNaTh BBIBOIBI HA OCHOBE 3KCIIEPUMEHTAJBHBIX JAHHBIX, NPENCTAaBIEHHBIX B BHJE IpaduKoB,
TaOJIUI MK JUarpaMM.

Hucnunmmna «CrienuanbHele pazaens! Guzuku» dopMupyet y obydaromuxcs criocoOHOCTH
KOMIIJIEKCHO M TI'PaMOTHO aHAIU3HPOBaTh (U3MUYecKHe MpOIECCHl; HCIIONH30BAaTh COBPEMEHHEIE
TEPMHHEI U TIOHATHS B 00JIACTH €CTECTBEHHBIX HAYK

JucnunmuHa «O0mas XxuMHs» HalelleHa Ha ofecniedeHHe QyHIaMEHTaIbHOH IOATOTOBKH
OakanaBpOB II0 TEOPETHYECKMM BOIpPOCAM XHMMHHM Ha OCHOBE YCBOEHHS OCHOBHBIX 3aKOHOB,
3aKOHOMEPHOCTEH IMPOTEeKaHHS XHMHYECKHX IIPOIECCOB, SKCIIEPUMEHTAIBHBIX METOJO0B HAYKH,
HEOOXONMMBIX JUIS pelieHHs NpoecCHOHANBLHEIX 3aJad, a TakkKe co3JaHds ©Oassl s
HOCIEYIOIero M3y4YeHHs: JPYruX MUCLIUIIIMH, KaK XHMHYECKOro Tak M Ipo¢ecCHOHATHHOTO
IIMKJIOB B COOTBETCTBHH C IIpoduiIeM 00ydeHHS.

HucnunmuHa «XuMHud  MeTauioB» GopMHpyeT Yy  0Oydaromuxcst  CIOCOOHOCTH
HCIIONB30BAHMUS 3HAHUA O XMMHYECKHX CBOWCTBAX META/UIOB M HX COCNUHEHHH IS pelleHHs
po(eCCHOHATEHEIX 3a/1aY. _

Hucnunmaa «®usuueckas xumus» OcCHOBHas LENb Kypca — BBECTH CTYJEHTOB B
npobIeMaTHKy NPHHIUIOB ONHCAHUS (DH3HKO-XHMHYECKHX XapaKTEPHCTHK TEPMOIMHAMHYECKHX
cucteM. OCHOBHOe BHHMAHHE YJIENSETCS HCCIEIOBAHUIO 3aKOHOB IIPOTEKAHMsS XHMHYECKHX
IPOIIECCOB, COCTOSHHS XHMHYECKOTO paBHOBECHS, YTO MO3BOJNAET pellaTh BAaXHYIO 3a[ady,
CBSI3aHHYIO C IIpeJICKa3aHHeM BO3MOXHOCTBEO IPOTEKaHUs XUMHYECKOT0 IpoLecca.

1.2. CtpykTypa u 00beM MOAYJIsl

O6neM THCHUNIHH ®opma uTOroBoii

Ne F L ST T MOAY.J1sl H BCero NpOMEKYTO4HOIi aTTecTaluHH

s/ p ABDL, Ay MOAYJIsi B 324€THBIX | [0 AMCUHILIHHAM MOAYJIA H B
€JUHHLIAX H Yacax HeJIOM Mo MOAyJal

1. | Obmas xuMus 4/144 9K3aMeH

2. | XHMHS METaJUIOB 2172 3ayer

3, @u3uYecKas XHMHS 4/144 3K3aMeH

7 Teopus BepOATHOCTH U 5 /72 BT

MaTeMaTH4YecKas CTaTUCTHKA
5. CrenuanbHbIE pa3aemsl PU3HKH 2472 3a4eT




HUTOI'O no moxymio:

14 /504
He MpPeyCMOTPEHO

1.3. IlocsienoBaTeILHOCTH OCBOEHHS MOAY.IH B 00pa3oBaTe/bHOM NporpamMme

IIpepeKBH3HTHI MOIYJISA

Monyne «Hay4yHo-(yHIaMEeHTAIBHEIE OCHOBBI
1podecCHOHATBHOMN NeATEIBHOCTHY

IHocTpeKBH3NUTHI H KOPPEKBH3HTHI
MOyl

Monyne «OCHOBBI HHXEHEPHBIX 3HAHUKY, MOYJIb
«OCHOBBI METAJUTYPTUM» B MOZYNIH, GopMUpyeMEIe
yJaCTHHKaMH 00pa30BaTe/IbHBIX OTHOIIEHUH

1.4.PacnipesesieHne KOMIIETEHIMH M0 JHCHMIIMHAM MO/IYJIsl, IVIAHUPYeMble
pe3yabTaThl 00y4eHHs (MHIMKATOPHI) N0 MOXYJI0

HBY‘&EHHE JUCHHIIIIHH  MOIYIIA

npeaycMarpuBaeT  GopMHpOBaHHE

KOMIIETEHIIHH

IMOCPEACTBOM IIOCIENOBATCIIBHOIO OCBOCHHA pPE3YIbTATOB 06}”{CHHH Ha OIIPEIECICHHOM YPOBHE

CIIOXKHOCTH CONCPKaHWA.

Pesynprare! 00y4eHHs 110 JUCHUIUTHHE — 9TO KOHKPETHBIE 3HAHUS, YMEHHUS, OIIBIT H APyTHE
pes3yisTarkl (CoaepiKareNbHble KOMIIOHEHTHI KOMIIETEHIHi), KOTOpBIX IUIaHHpPYeTcs AOCTHYh Ha
JTane W3y4eHHs [JUCHHIUIMHBI MOIYIS M KOTOpBIE IOIDKHBI OyIyT NpPOAEMOHCTPHPOBAHEI

OﬁyanOH.IHMHCH H OICHCHEI

IpernosaBaTelieM II0 WHAWKATOPaM/HU3MEPSEMBIM KPHTEPHSM,

BKITIOUYEHHBIM B QOPMYIHPOBKY PE3y/IETATOB 00Y4EHHS.

Wupukarop — 3TO NMpH3HAK / CHUrHAN/ MapKep, KOTOpBIH IOKa3hIBAaeT, HAa KaKOM YPOBHE
00yJaromuiicst T0DKEeH OCBOUTDH pe3yJIbTaThl 00y4eHHs H UX NpeIbABICHUE JODKHO IOITBEPAHTH
(akT OCBOSHHUS MPEIMETHOTO COEPKAHUS TAHHOH JUCIUILIHHEL

WnnukaTopel

YUHTBIBAIOTCA IPH BHIOOPE M COCTABICHMH 33JaHUH KOHTPOJIBHO-

OLICHOYHBIX MCPOHpHﬂTHﬁ (OHGHOIIHBIX CpelICTB) TCKyIIICﬁ H HpOMe}KyTO"lHOITl aTTeCTallhH.

Ilepeuenn
Kox m naumenoBanue Ilnanupyemble pe3yabTaThbl 00y4eHHs
AU CHHUIIIHH
KOMIeTeHHH (MHAMKATOPBI)
Moy
1 2 3

YK-1. Cnocoben
OCYIIECTBIIATH IOHUCK,
KPUTHYECKHH aHaIIN3 |
cuHTe3 HHpOpMaIHy,
IIPHMEHATH CHCTEMHBIH
IOAXO/L JUISA pelIeHHs
IIOCTABJICHHBIX 3a]1a4

3uanus:

e KOMIUIEKCHOE IIpEJCTaBlIEHHE O IpHpOJE
MEeTaJUTypru4eCKUX CHCTEM
Vumenua:

® IIPOCICOUTE B3aMMOCBA3H MEXIOY COCTAaBOM
H CBOHCTBAMH MECTALIYPTHYCCKHX CUCTEM

OIIK-1. Cnocoben
(bopMyIHpPOBATh U pPelIaTh
3a/1a4y, OTHOCSIIIHECS K
npoeccnoHaTbHOM
NeSTeNbHOCTH, IPUMEHSI
(yHIaMeHTaIbHBIE 3HAHMS
OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHUS IPUPOJIEL,

Qobmas XxuMug

Buanua:

® [pUPOAY dazoBbx paBHOBECHI B
METATypPrayecKiuX CHCTEMax

® IIPUPOIY XUMHYECKHX peaKIui,
HCIIONB3YEMBIX B METAITYPTHYCCKHX
IIPOM3BOICTBAX

® CTpOCHHE aToMa, XUMHYECKHE 3JIEMCHTBI H
HX COCOUHCHHA, obmue 3aKOHOMEPHOCTH
NPOTEKAHUA XUMHYECKHUX peaKI.IHﬁ




yeJIOBeKa U 00ImecTra

Ymenus:

® IIPOTHO3MPOBAaTH H ONpENENsATh CBOHCTBA
COEMHEHHH W HalpaBlIeHUs] XUMHYECKHX
peaxuui

Hmemwv onvim/gnadems:

® METOAAMH HM3MEpEHHs TeIUIOBBIX 3(pQeKToB

XMMHYECKHX  peaKkUui,  NapluHaIbHBIX
MOJIBHBIX BEJIMYHUH, PaBHOBECHBIX
XapaKTepUCTHK

® MCECTOAaMH KMHETHYCCKOI'O aHaJIu3a

OIIK- 3. Cmocoben
IIPOBOAMTE HCCIIETOBAHHUS
U U3BICKAHHA IS
pelIeHus IPHUKIIaHBIX
HIKEHEPHBIX 338124
,OTHOCSIIMXCS K
po(eCcCHOHATBHOM

eI TeIbHOCTH, BKJIFOYAst
MIPOBEIEHHE H3MEPEHHIA,
IUTAaHUPOBaHKE U
ITOCTAHOBKY
3KCIIEPUMEHTOB,
HHTEPIPETAIHIO
IIOJIyYEHHBIX Pe3yJIbTATOR

3nanusa:
® KUHETHKY (DU3UKO-XHMHUYECKUX IIPOIIECCOB

® IIpHPOIY XHMHYECKHX peaxITuii,
HCIIOJTB3YEMBIX B METaJLTyprU4ecKuX
MIPOU3BOACTBAX

Ymenusa:

® BLIIONHATE TEPMOXMMMYECKHE PpACUETEHI,
pacyeTsl XHMHYECKOTO paBHOBECHS,
paBHOBECHS B pacTBOpax

Huems onvim/énadems:

® METOJaMH U3MEPEHHUS TeIIOBLIX 3¢ (eKToB
XAMUYECKUX peakluif, mapuuaibHbIX
MOJIbHBIX BEJTMYHH, PABHOBECHBIX
XapaKTepUCTUK

[TK-1. Cniocoben pemathb
3a/1a41, OTHOCAIIHECS K
npodeccHOHATBHOM
NEeSTEeNbHOCTH, TIPAMEHSA
METOJIbI MOJICTTUPOBAHHS,
MaTeMaTHIECKOTO
aHaIIN3a,
€CTEeCTBEHHOHAYYHEIE H
00IIeHHKEeHEPHBIE 3HAHUS

3uanusa:

e MOJETH KHHETHKH (DH3HUKO-XHMHYECKHX
MIPOIECCOB B METaJTyprUYecKHX
MIPOHM3BOICTBAX

[TK-4.Criocoben
IIPOBOJUTH U3MEPEHHS U
Habmronenus, B chepe
npodeccHOHATEHOM
IeSTENbHOCTH
obpabaTeiBaTh H
IPEACTABIATE
IKCIIepUMEHTAILHBIE
JTaHHEIe

Huemp onvim/enaoems:

® MeTOJaMH H3MEepeHHs TeIIOBBIX 3(deKToB
XHAMHYECKUX PeaKlnii B METaTyprU4ecKuX
IIPOM3BOJICTBAX

XHUMHS METAIJIOB

OIIK-1. Cnocoben
(dbopMynHpOBaTH M peraTh
3ama4yd, OTHOCSIIHMECH K
npohecCHOHAIBHOM
JIeSITeTbHOCTH, TpUMEHs
(byHIaMeHTaIbHBIE 3HAHUS
OCHOBHBIX

3nanus:

e DIEeKTPOHHOE CTPOEHHE aTOMOB M MOJIEKY,
OCHOBBI TEOpPHH XUMHYECKOH CBS3H B
COEIMHEHHSIX PA3HBIX THIIOB;

e OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHHS
XHMHYECKHX IPOLECCOB H XapaKTEPHUCTHKH
PaBHOBECHOTO COCTOSIHHS, METO/IBI
ONMMCAHHS XHUMHYECKHX DPABHOBECHH B




3aKOHOMEPHOCTEMH
pa3sBUTHA IIPHPOJEL,

YyeJl0BeKa H 00IecTsa

pacTBOpax 3NMEKTPOIUTOB

Vmenua:

e BrmonHsaTe OCHOBHBIE XHMHYECKHE
onepanu, OTIpeIeNsTh
TEpMOAMHAMHUYECKHE XapaKTepUCTHKH

XMMHUYECKHX peakIuidi H paBHOBECHBIE
KOHIIEHTPALlUK BEILIECTB

Hmemb onvim/gnadems:

® DKCIepUMEHTAIEHEIMA MeTOJamMu
onpeneneHus GUINKO-XUMHYECKHX CBONCTB
HEOpraHWYEeCKHX COEeIHHEHHI

OIIK- 3.  Cnocoben
IPOBOJUTH HCCIIEIOBAHUS
" H3BICKAHUS bi6) ¥
pereHus TIPUKJIaTHBIX
HHXEHEePHBIX 3aja4
,OTHOCSIIUXCS K
npodecCHOHATBHOM
NeATeNbHOCTH, — BKIIIOYast
NpOBeJleHHe  H3MEpPEeHHIA,
IUTAaHAPOBAHHE "
IIOCTAHOBKY
SKCIIEPHMEHTOB,
HHTEPIPETAIIHIO
IIOJTyYEHHBIX PE3YJIbTaTOB:

3nanua:
o XHUMHUECKHE CBOMCTBA 3JIEMEHTOB
pa3IMYHBIX rpymnm MIEPHOIUYECKO

CHCTEMEBI H UX BaXKHEHIIINX COCTHHEHHM

e CrpoeHue U CBOMCTBA KOOPAHHAIMOHHBIX
COeIMHEHUH

Vuenus:

e Hcnonp3oBaTh OCHOBHBIE  XHMHYECKHE
3aKOHBI, TEPMOJAMHAMHYECKHE CIIPABOYHEIE
JIaHHBIE M KOJHYECTBEHHBIE COOTHOIIEHHS
HEOPraHWYecKOoi XUMHH sl pelIeHus
npodeccHoHATBHBIX 3a1a4

e IIporHo3upoBaTh BIHSHHE  Pa3IHUYHBIX
(akTOpOB Ha pPaBHOBECHE B XUMHYECKHX
peaxImsIx

Hmemv onvim/enadems.

e TeopeTmuecKHMH METOAAMH  ONHCAHHUS
CBOMCTB IIPOCTHIX M CJIOJKHBIX BEIECTB Ha
OCHOBE 3JIEKTPOHHOI'O CTPOEHHUS MX aTOMOB
U nonoxeHus B Ilepuogmueckoil cucreme
XHMHUYECKHX JIEMEHTOB

[TK-1. Criocoben pematb
3a7a4yM, OTHOCSIIHECS K
npodeCcCHOHATBHOM
JeATebHOCTH, IPHMEHST
METO/IbI MOJIETIHPOBAHUS,
MaTeMaTHIeCKOro
aHalm3a,
€CTECTBEHHOHAYUHEBIE H
o0LIeHHKeHEpHBIE 3HAHUS

Ymenus:

e lcnonp3oBaTk OCHOBHBIE  XHMHYECKHE
3aKOHBI, TEPMOAMHAMHUYECKHE CIIPABOYHEIE
JIaHHBIE M KOJHYECTBEHHBIE COOTHOIICHMS
HEOpraHu4ecKoi XHMHH IS
MOJIeTHPOBaHHUS METaJUTyprudecKux
MIPOIIECCOB C Y9aCcTHEM METAJIIOB

duznueckas
XHUMHUA

OIIK-1. Cnocoben
(bopMyIHpOBaTh U pelaTh
3a/la4d, OTHOCSIIMECH K
npodeccHoHaATBEHOM
JIEATEIBHOCTH, IIPUMEHSAS
(byHIaMeHTaIbHBIE 3HAHUA
OCHOBHBIX
3aKOHOMEPHOCTEH

Pa3BUTHS TIPUPOJIBI,

Suanus:

e Hayana TepMOIMHAMHKA W OCHOBHBIE
ypaBHEHHS XHMUYECKON TEPMOJMHAMHUKH;

® METOABl TEPMOIHHAMHYECKOTO ONUCAHUS
XHMHUYECKHX H (a30BBIX pABHOBECHH B
MHOTOKOMITOHEHTHBIX CHCTEMAX;

® TEPMOAMHAMHKA PACTBOPOB SIIEKTPOIUTOB
H 3JIEKTPOXUMHUYECKUX CHCTEM.

Ymenua:

® TIPOrHO3HMpPOBAaTh BJIMSHHEC Pa3IHIHBIX




yeJIOBeKa U 001necTsa

(aKTOpOB Ha paBHOBECHE B XHMHYECKHX
peaKIusX;

e OIpEeIeNsTh HAIPABIEHHOCTh IIpOIecca B
3a/laHHBIX HAYaJIbHbIX YCIIOBUSX;

® YyCTaHABJIUBAThH TPaHHUIIBI obnacreit
YCTOHYMBOCTH (a3 B OTHOKOMIOHEHTHBIX U
OMHApHEIX CHCTEMAX;

Hmemb onvim/enadems:

® HaBHIKAMH BBIYUCIICHHS TETIIOBBIX
9pdeKToB XUMHUECKHMX peakuuil IpH
3aJlaHHOM  TeMmIeparype B  YCIOBHSX
MOCTOSHCTBA  JaBleHHs WIH  o0beMa;
KOHCTaHT paBHOBECHs XUMHYECKHX
peaxuuii Ipy 3alaHHOM TeMIepaType;

® HaBHIKAMH BBIYHCIICHHS JIaBIIEHUS

HACHIIIEHHOTO TIapa HaJ MHIMBUIYaIbHBIM
BEIIECTBOM, COCTaBa COCYLIECTBYIOIUX (a3
B JBYXKOMIIOHEHTHBIX CHCTEMaX

OIIK 2 Cnocoben
[IPOBOJIUTE HCCIIeIOBaHHS
" H3BICKAHUS st
peLIeHus IPUKJIATHBIX
HH)KEHEPHBIX 3amay
OTHOCSIIHXCS K
npodeccuoHaNbHON
NesATeNbHOCTH, — BKIIIOYas
[IPOBEJEHHE H3MEpPECHUH,
IUIAaHUPOBaHHE U
IIOCTAHOBKY
9KCIIEPHMEHTOB,
MHTEPIPETALHIO
MOJTy4EHHBIX PE3yJIbTaTOB

Ymenua:

e Omnpenenirs TEPMOIMHAMHYECKHE
XapaKTepUCTHKH XHMHYECKHX peakuui
PaBHOBECHBIE KOHIIEHTPALMH BEIECTB;

Hmemw oneim/gnadems:

® METOJaMH OTpeIeIeHus KOHCTaHT
CKOPOCTH peakiiif pasIHYHBIX HOPANKOB
o pe3ynbTaTam KHHETHYECKOTO
DKCIIEPHMEHTA;

[TIK-1. CnocobeH pemartb
3a/1a4H, OTHOCAIIHECS K
npodeccHoHaTBHOM

Hmemw onvim/enademsn:
¢ HaBHIKAMH PACyUeTOB TEIIOBBIX 3G GEKTOB U

OLIEHKH BO3MOXHOCTH IIPOTEKaHUs
ACATCIbHOCTH, TPUMECHAA XMMHYECKHX  peakuuii  Ha  OCHOBE
METOZIbI MOZICTTMPOBAHHA, CIIPAaBOYHBIX JAHHBIX TEPMOJIHHAMHYECKHX
MaTeMaTHYECKOTO Be/TUYHH;

aHaJn3a,

€CTECTBEHHOHAYYHbIE H

0OIIEHH)KEHEPHBIE 3HAHUS

[TIK-4.Cnocoben Huemw onvim/enademsn.:

IIPOBOJIHTE H3MEPEHHUA H ® HaBBIKAMH BEIUMCIICHUS TEIUIOBBIX
HaOJIIONeHHs, B chepe pdexToB XHMHYECKHX peaKmuid IpU
IpoQeccHOHAIBHOMH 3alaHHO¥M  TeMIepaType B  YCIIOBHSAX
JACATCIIBHOCTH IOCTOSHCTBA JaBJIeHHA HIM o0beMa;
00pabaTsIBaTh H KOHCTAHT  DPABHOBECHA  XMMMYECKHX
[IpENCTABIATD peaknuii Ipy 3aaHHON TeMIIEpaType;
OKCIIEPUMEHTAJIbHBIE

JaHHBIC




Teopus
BEpOSATHOCTH H
MaTeMaTH4ecKas
CTaTHUCTHKA

[IK-5. Cnocoben pewats | Ymenus:
Hay4qHO- ® OIpPENeNATh COCTaBbl COCYIUIECTBYHOIIMX
HCCIIE0BATENbCKHE (a3 B OMHAPHBIX I'eTEPOreHHBIX CHCTEMAX;
3aaum mpu | ® COCTAaBIATH KHHETHYECKHE YPAaBHEHHsS B
OCYIIECTBIeHUH maddepeHIHaNBHOR W HHTETPaIbHOM
. dopmax.

npodecCHOHATBHOM
IEeSTebHOCTH c
IIPUMEHEHHEM
COBPEMEHHBIX
HH)OPMAIHOHHBIX
TEXHOJIOTHH H
IPUKJIAIHBIX  anlapaTHo-
IPOrPaMMHBIX CPE/ICTB
OIIK-2. CnocobeH | 3nanusa:
(hopManH30BBIBATE U | e OCHOBEI TEOpHH BEPOSTHOCTH "
pelaTh 3aa4ud, MaTeMaTH4ecKoi CTAaTHCTHKH,
OTHOCSIIHECS K HEOOXOMMBIE Ul PELICHUS MPaKTHYECKUX
npoeCCHOHANBHOMN ST

Vmenus:
JIEATENILHOCTH, HCIIONB3YS

® IpPHMEHATh METOABl  MaTeMaTH4ECKOIo
METOJBI MOJETUPOBAHUS U

aHaIn3a 7} MOJIETUPOBAHHS,

MarTeéMaTH4YCCKOro aHajlk3a

TCOPETHYECKOT0 H IOKCIEPHMEHTAJIBHOTO
HCCIIEOBaHHA AJI PEIICHHA NPaKTHYECKHX
3amay.

[TIK-1. CnocobeH pemars
3a/1a4i, OTHOCAIIUECS K
npodeccHoHaNbHOM
IeATeTbHOCTH, IPUMEHSS
METO/IBI MOJICTTUPOBAHHUS,
MaTeMaTHYECKOro
aHaJm3a,
€CTEeCTBEHHOHAYYHbIE H
O0IIeHHKeHEPHBIE 3HAHUS

Hyemp onvim/enaoems:

L B OopraHu3salun coOCcTBEHHOM
JOEATEIBHOCTH, B BBI60P€ THIIOBBIX
METOIOB H cnoco0OB BEHITIOJTHEHHS 3a1ad,
B YMCHHHM aHaJIM3HPOBaTh, CpaBHUBATh H
OLICHUBATE HUX PE3YIBTAThI, HCIIOJIbB30BaTh
OCHOBHEIC METOBI u IIPUEMBEI
MaTeMaTHYEeCKOH CTaTUCTKH I pemeHusA
NPaKTHYCCKHX 3a1a4.

[1K-4.Cnocoben 3nanua:

NpOBOJHUTH U3MEPEHHUA | @ 37eMeHTHl KOMOMHATODHKH, CIIy4aHHbIE
HaGmozenns, B cepe CoOBITHS H  CIIyyaliHblE  BETHYHHBL,
npoQeccHOHATbHOR OCHOBHBIE ~ 3aKOHBI pacrpelle/eHus
ACATCNEHOCTH CITyYalHBIX BEJIMYHH;

obpabaTsiBaTh U

IpeCTaBIATh

9KCIIEpHUMEHTAJIbHBIE

IaHHBIE

[MK-5. Cnocoben pemarts | 3Hanus:

Hay4HO- ® 3aKOH GombIIHX qucer, METO/1BI
HCCIIe{OBATEILCKHE CTaTHCTHYECKOrO aHaIH3a.

3a71a9u TpH Ymenus:

OCYILLIECTBICHAH ® IPUMEHATH METObI CTATHCTUIECKOTO
Ipo(eCCHOHATBHOM aHaIM3a ¢ IPUMEHEHHEM

HMH(POPMALMOHHBIX TeXHOJIOTHH IS




JIEATENEHOCTH G
MIPHMEHEHHUEM
COBpPEMEHHBIX
HH(POPMAIMOHHBIX
TEXHOJIOTHH U

IPUKJIAIHBIX ~ amlllapaTHO-
IPOrpaMMHBIX CPEJICTB

peleHus npodecCHOHANBHBIX 3a1a4

CrienuancHEIe
paszensl GU3HKH

OIIK-1. Cnocoben
(bopMyIHpOBaTh U pelaTh
3a/la4y, OTHOCAIIMECH K
npodeccHuoHaNbHON
NEeATENIBHOCTH, TPHMEHSS
(yHIaMEHTaJIbHbIE 3HAHHS
OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHA TIPUPOJIBL,
YeloBeKa H od1ecTsa

3namo:

e (yHIaMeHTaIbHbIE (PH3MYECKHE OIIBITHI, UX
pOJb B pa3BUTHH HAYKH;

® Ha3HAYCHWE W  IPUHIUNBI  JEHCTBUA
BaXHEHIIHX (QHU3UIECKUX TPUOOPOB.

Vmemo:

e pabotare ¢ npubopamMu u 0OOpyIOBaHHEM
COBpeMEHHOM (u3uyecKoi 1abopaTopuy;

® JCIOJIB30BaTh pa3iMyHbIe METOHKH
Gbu3HyeckuX U3MepeHHH H  00paboTku
JKCIIEpPIMEHTAIBHBIX JaHHBIX, B TOM YHCIIE C
NIPUMEHEHHEM KOMIIBIOTEPHOH TEXHMKH M
WH(OPMAIIMOHHBIX TEXHOJIOTHI IPH PELIEHHH
3a/a4;

Hmemv onvim/eénademo:

® HaBHIKAMH HCIOIB30BaHUSL METOJIOB
(bu3nIecKoro MO/IeTTUPOBAHHUS B
WH)XEHEPHOH MTPaKTHKE;

® IpHMEHEHHs] OCHOBHBIX METOJIOB (hH3HKO-
MaTeMaTHYeCKOro aHajid3a JUIsl pelIeHHs
€CTeCTBeHHOHAYUHBIX 3a/1a4;

OIIK % Cnocoben
IPOBOAMTE HCCIIEIOBAHHUs
u H3BICKaHHUsA UL
pernIeHus TPHKJIATHBIX
HHKEHEPHBIX 3amaq
OTHOCSILITHXCS K
npodecCHOHATBHON
JNEATEIBHOCTH,  BKIIOYAs
[IPOBEJIEHHE H3MEPEHHH,
IUTAaHUPOBAHUE %}
ITOCTAHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETALIHIO
MOJIyYeHHBIX Pe3yIbTaToB

3nams:

® METOIOB TEOPETUIECKHUX |
OKCIIEPUMEHTAIBHBIX ~ HCCIEOBaHHH B
¢usuxe.

Ymemp:

e [IOHMMaTh, H3Maralb M  KPUTHYECKH
aHATM3UPOBaTh 0a3oBYIO 0OMIE(PU3HYIECKYIO
UHOPMALHIO;

Hmemo onvim/énadems:

¢ (DHU3UYECKUMH U MAaTeMAaTHYECKUMH
MeToaaMu 00paboTKH U aHAIH3a

uH(opmarmy B obracTu obmel Gusnky.

[TIK-1. Cnocoben pematb
3a7a4M, OTHOCSAIIUECS K
npogdeccHOHaNBHOM
JIESTEIBHOCTH, IIPUMEHSST
METO/Ibl MOJIEIUPOBAHHS,
MaTeMaTH4eCcKOro
aHaJIM3a,

3name:

e OCHOBHBIE IIOHATHA, 3aKOHBI H MOIEIH
MEXaHHMKH, 3JIeKTPHYECTBA M MAarHETH3Ma,
KoneOaHWM M BOJH, KBAaHTOBOM (DH3HKH,
CTaTHCTHYECKOH (bu3uKH H
TEPMOJIMHAMHKH;




€CTCCTBCHHOHAY4YHEBIC H
06IIICI'IH}K6HCPHBIE 3HaHHA

® OCHOBHEIE d)I’IBH‘-IECKI/Ie BECIIHYHUHBI H
(bnsuqecxne KOHCTAHTEI, HX OIIPEACIICHHE,

CMBICT, CmocoOBl H  eIMHHIBl HX
HU3MEpEeHHs;
Yuvems:

® OOBSCHUTH OCHOBHBIE HabmonaeMele
NPHPOIHEIE W TEXHOTEHHBIE SBICHHUA H
apdextel ¢ mno3mimit  QyHIAMEHTAIBHBIX
bu3rIecKux B3aMMOJICHCTBHH,
HCTOJIKOBBIBATE CMBICT (DH3UYECKUX BEITHYNH
W TIOHATHIA;

® 3alUCHIBATh YpaBHEHHUS I (HDH3HUECKHX
BEJIMYMH, 3aIIUCHIBATE YPaBHEHHs IIpoliecca 1
HaXOIUTh €TI0 PEILIECHHE;

Hmembw onvim/eénadems:

e 00pabOTKH M HMHTEPOpPETAIlMH pE3YJIbTATOB
OKCIIEPHUMEHTa, B  TOM  YHCIE  C
IpUMEHEHHEM KOMIIBIOTEPHOH TEXHHUKH H
HH()OPMAITHOHHBIX TEXHOJIOTHI.

IIPOBOIMTE U3MEPEHUA U

I1K-2. Crocoben Suame:

y4aCTBOBATh B ® TeopeTHYecKHue OCHOBEI, OCHOBHBIE

IIPOEKTUPOBAHUHI [OHATHUSA, 3aKOHBI H MOJEIH MEeXaHHKH,

TEXHHYECKHX 00BEKTOB, MOJIEKYJISSPHOM (U3HMKH, SNEKTpHYECTBa H

CHCTEM H MarHeTH3Ma, OINTHKH, AaTOMHOH (U3HKH,

TEXHOJIOTHYECKHX Gu3MKH aTOMHOTO fApa W YacTHIl, TEOPHH

IIPOIIECCOB C YIETOM KoJleOaHUil M BOJIH, KBAHTOBOM MEXaHUKH,

9KOHOMHYECKHX, TEPMOIUHAMUKHU H CTaTHCTHYECKOM

9KOJIOTHYECKHX, (bu3uKu;

COIMANIBHBIX H IPYTHX Hmemo onvim/enadems:

OrpaHHYeHH#H e HaBBIKAMH HCIIOJIb30BaHUsA METOJIOB
(u3uyeckoro MOJICTHPOBaHUS B
HH)KEHEPHOM NpaKTHKE;

ITK-4.Criocoben 3name:

Habmozenus, B chepe OCHOBHBIMM  TOHSATHAME, 3aKOHAMH |

npodeccruoHaTEHON MOJIETISIMH (DH3HKH.

IesTelIbHOCTH Yumems:

obpabarkiBaTh U ® HCIONB30BaTh METOABI  (DH3HYECKOTO M

IPeACTaBIATh MAaTeMaTHYECKOT0 MOJEITMPOBAHUS, a TaKkKe

JKCIIEpHMEHTALHBIE TIPHMEHSATE METO/IBI GuzuKo-

JTaHHBIE MarTeMaTHYeCKOro aHamM3a K  pElIeHHIO
KOHKPETHBIX €CTECTBEHHOHAYIHEIX 3§
TEXHHYECKHX IpobaeM

® JI0JIb30BaTbCA TCOPETHYECKHMH OCHOBAMH,

1.5.®@opma o0yqeHus

Peanusamus MOy /IS IPELYCMOTPEHA it 00yJarOIIUXCs TI0 OYHOH M 09HO-32049HOH hopmam.

PA3JEJI 2. TIPOI'PAMMBI MOAYJIA
Crnenuanbaele pa3esl HaydHO-()yHIaMEHTAIBHBIX OCHOB IIPO(eCCHOHANBHOM AEATENbHOCTH
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2.1. PABOYAS ITIPOTPAMMA JUCIUITJIMHBI

Obwas xumus

Paboyas nmporpamMma AHCLHIUIMHEI COCTaBIeHA ABTOPAMH:

Yuenasi creneHb IMoppa3nenenne
Nen/m | Pamunus Uma OryecTBo > | Jlo/zKHOCTB dpRat
Y4€HOe 3BaHHe
1 Tlissopor OxanEs CTapIIHii JlenaprameHT
BHKTOpOBHA IIPEeNoiaBare | €CTECTBEHHOHAYYH
b oro obpa3oBaHus

2.1.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIUU TUCIUITJIUHBI

Obwasn xumus

2.1.1.1. Texno/ioruu 00y4eHHs, HCIOIb3yeMble PH H3YYeHHH TUCHUILTHHBI MOXY IS
CmemanHoe oOyueHHe ¢ UCIIOIF30BaHUEM OHJIANHH-KypCa.

2.1.1.2. Iltanupyemsble pe3y/abTaThbl 00yHdeHHs] (HHIHKATOPHI) MO JHCIHILIHHE

Kox u HauMeHoOBaHHe

ILnanupyembie pe3ybTaThbl 00y4eHUs (MHAUKATOPHI)

KOMIIETEeHIINH
VK-1. Cnocoben | 3nanus:
OCYIICCTBIIATD IIOHCK, | o KOMIUIEKCHOE IPEACTABICHHUE O MPHPOJE METALTYPrHYECKUX
KpHTHYECKHH  aHalM3 M| CHCTEM
CHHTE3 HHGOPMALIHY, | Vienus:
IPUMEHSTH CHCTEMHBIit o
P ® IPOCTEIUTH B3aHMOCBS3H MEXIY COCTABOM H CBOMCTBAMH
10]IXO st eIeHUS
RO - P METaJTyprU4ecKiX CHCTEM
IIOCTABJIEHHBIX 33124
OIIK-1. CrnocobeH | 3nanus:
opMynupoBaTE H PEINATh | ¢ [pupogy (A30BEIX DABHOBECHH B  METATypPrHYecKHX
3aJa4d, OTHocAImMecs K CHCTEMAXx
npodeccuoHaIbHOM ® MpHPOAY  XHMHYECKMX  pEakUMi,  HCIONb3YEMBIX B
DEATCHBHRCTIG EpENERTLs MeTaJIyprHYeCKHX IIPOM3BOJCTBAX
GbyHIaMEHTAIbHBIE  3HAHHUS

OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS IPUPOJEL, YETIOBEKa
¥ o01IecTBa

® CTpOEGHHE aToMa, XMMHYECKHE JJIEMEHTBl M UX COEIHHEHHS,
of11ue 3aKOHOMEPHOCTH NTPOTEKAaHUSA XUMHUYECKHX peaKHi
Vmenua:

® IPOTHO3HPOBATH M OIpENENATh CBOWCTBA COCAMHEHHH H
HaINpaBJIeHUsS XAMUYECKHX PeaKklui

Hmemv onvim/snadems:

e METOJaMH H3MEPEHHS TEIUIOBBIX 3(P(PEKTOB XHMHUYECKHUX
peaxnuii, mapIUaIbHEIX MOJBHBIX BEJIMYHH, DPABHOBECHBIX
XapaKTepUCTHK

e METOJaMM KHHETHYECKOrO aHaIh3a

OIIK- 3. Crnocoben

IIPOBOJUTE HMCCIENOBAHUA H

U3BICKaHuA UL PCUICHHA | ¢ ppupomy  XMMHYECKHX  peaKklHi, HCIOIB3YEMBIX B
i e METa/TyprHYecKiX IPOU3BOACTBAX

3ajad  OTHOCSUWMXCS K | Vienus:

Npo(peCCHOHANBHON

path ® BLIIONHATE  TEPMOXHMHYECKME  pacyeThl,  pacyerhl

3nanus:

® KHHCTHKY @HBHKO-XHMH‘IGCKHX nponeccos
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JEATEIIBHOCTH, BKJIHO4as

IIPOBEJICHHUE HU3MEpEeHHH,
IJIAHUPOBAHHE H IOCTAHOBKY
IKCIIEPUMEHTOB,

HHTEPIPETALHMIO MOTyYEHHBIX
pe3yIbTaToOB

XMMHYECKOTO PaBHOBECHS, PABHOBECHS B PacTBOpax
Hmemv onvim/enadems:

® METOJaMM H3MEpPEeHUS TEIUIOBBIX J(G(EeKTOB XUMHYECKHX
peakIuii, MapIUalbHBIX MOJBHBIX BEIUYHH, PABHOBECHBIX
XapaKTEPHCTHK

[IK-1. Cnocoben pemarts
3a/@a4d, OTHOCSIIHecs K
npodecCHOHATBHO#H
IEesATEeNbHOCTH, IPHMEHSS
METOJBI MOJIETHPOBAHHUS,
MaTeMaTH4YecKoro  aHallu3a,
€CTECTBeHHOHAYYHEIE u
o0ImenHKeHepHbIe 3HAHUS

Suanusn:

® MOJCIH KHHETHKH (l)H?.PIKO-XHMPI‘IGCKPIX IIpoIeccoB B
METATYPIrHYCCKHUX IIPOHU3BOACTBAX

[IK-4.CocobeH  mpoOBOIUTH
Hu3MepeHus W HaOmoJeHUs, B
chepe  mpodeccHOHANTBHOU
NesITeNbHOCTH 00pabaThIBaTh
" IpEJICTaBIATh
9KCTIepUMEHTAIBHBIE HaHHbIE

Hmemnb onvitm/enademo:

® MCTOAaMH H3MCPEHHSA TCIIIIOBBIX 3(bq}eKTOB XHUMHUYCCKHX
peaKI_[Hﬁ B METAJLIYPIru4eCKUX ITPOU3BOACTBAX

2.1.1.3. Conep:xanune JMCHHUILIMHBI .

Kon
pa3zesioB
H TEM

Pasznen, Ttema
JHCHHIITHHBI

Copepxxanne

Xumus u
P1 nepHoaHYecKas
CHCTEMA 3JIEMEHTOB

OcHOBHBIE XUMHMYECKHE NOHATUA. MaTepust U BEILIECTBO.
ATOM, MOJIeKya, XMMHYECKUH 31eMeHT. BaneHTHOCTD U
CTENEHb  OKUCIEGHHS  JJeMeHTa. ATOMHas H
MoJeKyJsipHas Macchl. KonngecTBo BemmecTBa — MOJIb.
OcHOBHEIE IOJIOKEHUS %} (bopMyITHPOBKH
(GyHAaMeHTaIbHBIX XHMHYECKHX TEOpHH H 3aKOHOB:
aTOMHO-MOJIEKYJIApHAas ~TEOpUf, 3aKOH COXpaHEHHs
Macchl M DOHEpPruM, IEPUOINUYECKHH 3aKOH, TeopHs
XAMHYECKOTO  CTpoeHHs  BemecTtBa.  OCHOBHBIE
HOJOXKEHHS ¥ (OPMYTHPOBKH Ta30BBIX 3aKOHOB XHMHH:
IPOCTHIX 0OBEMHBIX OTHOIIEHHMH, ABOrajpo, ypaBHEHHE
Menpeneepa-Kinaneiipona. OCHOBHBIE IOJIOXKEHHUSA U
(OPMYIHPOBKH CTEXHMOMETPHUYECKHX 3aKOHOB XHMHH:
MOCTOSIHCTBA ~ COCTaBOB,  OKBHBAJICHTOB,  KPaTHBIX
otHomeHu#t. [ToHSATHE  XMMHYECKOTO  3KBHUBAJIECHTA
SNIEMEHTa B CoeluHeHHs. MolsipHas Macca SKBHBAJICHTa
H  MOJApDHBIA  OSKBUBJIEHTHBIM  o0ObeMm.  OOmee
mpeacTaBieHne 00 aroMme. JJIEMEHTAapHBIE YaCTHIIBI
aroMa, aTOMHOE SIpO, H30TONbI, H300aphl, H30TOIEL
[Tosenenne snextpona B atome. KBaHTOBEI XapakTep
HU3MEHEeHUH sHeprud. JIBoMCTBEHHAs IPUPO/a 3JeKTPOHA.
VYpaBHeHue JIyn ze Bpoiins. [Tpunun
HeonpeneneHHocTy ['eiizenbepra. IlorsTue 0 BONHOBOM
byukimu.  YpaHenwe Illpemunrepa. I'nmaBHoe H
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opOHTalIbHOE KBaHTOBBIE YHciia. MarHMTHOE KBaHTOBOE
ypcsno. CIMH 3JeKTpOoHA U CIIMHOBOE KBAaHTOBOE UHCIIO.
Cxema cTpoeHHs O3JEKTPOHHOM 000JI0YKM aToMma IO
yeTelpeM KBaHTOBEIM uucnaM. [lpummun Ilaynm wu
crnencTeus u3 Hero. Omnmcanue 2J€KTPOHHOH 000I0YKH

aToMa 3JIEKTPOHHBIMHU thopmynamu "
snexkTpoHorpadgudeckum MeromoM. Ilpaeumno I'yuma.
CruHoBas TEeopHUs BAJICHTHOCTH. 3arnoyiHeHue

SJMEKTPOHAMH  JHEPreTMYEeCKHX  COCTOSHMH  aToMa
COrJacHO MpPHUHIOWIY MHHMMyMa 3Heprud. I[Ipasmma
Kneukosckoro. Ilopsmox 3amonHeHMs 3IEKTPOHAMH
SHEPreTHYeCKUX YpOBHeH H momypoBHed. MneanvHas u
peanpHas cxe- Mpl OOmas os1exTpoHHas Qopmyna
aTOMOB, S-, p-, d-, f- 3MeMeHTEL. DNeKTpOHHas CTPYKTypa
aTOMOB M TEpHOJMYEcKas CHCTeMa 3JIEMEHTOB. 3aKOoH
Moszmu. [lepumommueckuit 3axom J[I. M. Menneneesa.
CoBpemennas  ¢opMynupoBka  3akoHa. [Ipuunna
MEPUOIUYHOCTH HM3MEHEHUS CBOMCTB 3JIEMEHTOB H HX
coenuuennii. CTpyKTypa IE€pPHOAMYECKOM CHCTEMBI
3JIEMEHTOB. [Tepuoner, IpyIIIEL, HOATPYIIIBL
[Tepuoaudeckoe H3MEHEHHE CBOMCTB  XHMHYECKHX
JJIEMEHTOB. Pamuychl aTOMOB M HOHOB. JHEPIrHs
HOHH3AIMH. OHEeprus CpOACTBA K  DIEKTPOHY.
DJIeKTPOOTPUIIATETBHOCTh.  KHCIOTHO-OCHOBHEIE U
OKMCJIMTEIEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB.

P2

Kuc10THO-0CHOBHBIE H
OKHCJIHTEILHO-
BOCCTAHOBHTEJILHbIE
CBOHCTBA BEIECTB

M3MeHeHHe KHCIOTHO-OCHOBHBIX M OKHMCIHMTEIBHO-
BOCCTAHOBHMTEIBHEIX CBOMCTB BEIIECTB B 3aBUCHMOCTH OT
CTENEHH OKUCJICHHS 3JIEMEHTA, OT IOJIO)KEHHs B Tabmuie
J. . Menpeneesa.

P3

XumMH4YecKad CBA3b

Xumuyeckas cBi3b. Y CIOBUSA ee 00pa3oBaHus, IPHPOJIA H
napaMeTpsl CBS3H. DHepreTuyecKue KPUBBIE
B3aHMMO/IEHCTBYIOIIMX aTOMOB Bojopozaa. KopaneHTHas
XuMpdeckass cBs3b. OTHODNIEKTPOHHBIM MeEXaHW3M ee
oOpasoBanus. [loHATHE KOBAJCHTHOCTH 3JIEMEHTOB.
KparHocTs CBsi3H. J[OHOPHO-aKIENTOPHBIH MEXaHH3M
00pa3zoBaHHMs KOBaJIeHTHOH cBA3d. HackimaeMocTs H
HAlpaBJIEHHOCTh  KOBaJleHTHOH  cBasuM.  CTpykTypa
MOJIEKyJ, O-, -, O-CBS3H, Sp-, SP’-, sp>-rubpuausanus
NEKTPOHHBIX obmakoB U MPOCTPAaHCTBEHHAS
KoHuryparus Mmonekyn. IlonsgpHas u  HEmONIpHASL
KOBaJeHTHasd CBA3b. JIMIOJIBHBI MOMEHT CBSA3H H
MOJIEKyJIbl. | 'eoMeTpHdecKas CTPYKTypa  MOJIEKYIL
Onucande XMMHYECKOH CBSI3U METOJOM MOJEKYJISPHBIX
opbutaneii. Cxemer obpasoamms Hz, H, He™ mo
Mmeronqy MO. DHepreTHyeckue CXeMbl 00pasoBaHHs
monekyl N2 u O2 o MeToRy MOJIEKYISApHBIX opOuTanei
(MO). HWoumas cBs3p H ee cBoiicta. [loHsTie
3JIEKTPOBAJIEHTHOCTH. Mertannuueckas CBA3b, ee
ocobedHocTH. BojoponHas CBS3p M €€ BIHAHHE Ha
dusnueckue ¥ XHMHYECKHE CBOMCTBA  MOJEKYII.
MeXMOIEKYIAPHOE B3aUMOICHCTBHE.

P4

JHepreTHKAa

OcHOBHBIE IIOHATHS XHMHUYECKOH TCPpMOJHHaAMHKH.
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XHMH4YECKHX IMPOIIECCOB

BHyTpeHHsis SHeprus W SHTaIbIHs cucTeMbl. [lepsbiii
3aKOH TEPMOIHHAMMKH. Tenorsle addexTs
XUMHYECKHX peaKLMi. Tennora (SHTAIBINA)
06pa3oBaHMs XUMHIECKHX coeHenuit. 3akoH JlaByasbe-
Jlamnaca. OcHOBHOM 3aKOH TepMOXHUMHUH — 3aKoH ['ecca u
cmencTBMs W3 Hero.  OHTponmsa.  Hampasnenwe
XHMHMYECKHX TIPOIECCOB B H30JIMPOBAHHBIX CHCTEMAX.
Bropo#i 3akoH TepMOAMHAMHMKH. OHeprus I['ub0Oca.
HampasneHue M Ipeael CaMOIPOHU3BONIBHOTO TEYEHHs
XUMHUYECKHX pPeaKLHii.

PS5

CxopocTh peakuuii u
MeTO/bI ee
peryJiupoBaHHus

CKOpOCTh FTOMOTEHHBIX peaKlii. 3aBUCHUMOCTE CKOPOCTH
OT KOHIEHTpalMd pearupyiolluX BEUIECTB. 3aKOH
neiictBus  macc. KoOHCTaHTa  CKOPOCTH — PEaKIHH.
3aBHCHMOCTh CKOPOCTH PpeakiM¥ OT TEeMIIEpaTypbl H
npupoasl pearupyrommx BemecTs. [lpasuio Baxt-
TFodpda. IloustHe 06 SHEpPruM aKTHBALMHU. Y PaBHEHHE
Appennyca. CKOpOCTb TE€TEPOI€HHBIX  XHMHYECKHX
peaknmit. Mx ocobenHocTd. IloHsTHe O Karanuse H
Karajamu3aropax.

Pé6

Xumnueckoe u pasosoe
paBHOBeCHE.
KonebarenbHble
peaKuuH

OGparuMele ¥ HeoOpaTHMble peaKnuH. XHMHYECKoe
papHoBecue. Koncranta  paBHoBecHms. — CmelueHue
pasHoBecus, mnpuHmun Jle- Illarense.  @a3zopoe
paBHOBECHE, OCHOBHbIC MOHATHS. OJHOKOMIIOHEHTHbIE
CHCTEMBI, JHarpaMMa COCTOSHHS BOZABL,  (hasoBbie
nepexonsl. KonebarenbHble peakiuu (IepHOAMIECKHE
peaknum). KoneOaHHs  KOHIEHTpAlUMHd  HEKOTOPBIX
[POMEXYTOYHBIX ~COEIHHEHHH M, COOTBETCTBEHHO,
CKOPOCTEH peaKIHi.

B7

PacTBOpBI

Pactopel.  CnocoObl  BEIpOKEHHS ~ KOHIEHTpAIMH
pacteopoB (%, MoispHasd, HOpMalbHad, THTD).
PacrBopuMocTs. CBOHCTBA  HMCTHHHBIX  PacTBOpOB.
3akons! Payns u Baut-I'odda. PacTBOpEI 27€KTPOTHTOB.
Teopus 3neKTpONUTHYECKOH Jucconuanuu. CHIbHBIE H
cnabele  2yekTponuThl.  CTemneHs  IUCCOLMAlUH.
Koncranra JUCCOLMALIHH. MarnopacTBOpHMEIE
3eKkTponuThL. Ilpoussenenue pactBopuMoct  (I1P).
HonoobMenHsle peakiu. [IpaBuia HanucaHus HOHHBIX
ypaBHeHu# peakuuit. KHCIOTBI, OCHOBaHHS H COIH C
HO3HIMH TEOPHH SJIEKTPOIUTHYECCKOH JIMCCOLUAINH.
DIeKTponuTHYecKas auccolmanmusa Boxsl.  MonHoe
IpoHM3BEJEHHe  BOIbL. ~ BONOPOMHBIH  IOKa3aTelb.
'upposnus conelt (Bee cilydau).

P8

DIIeKTPOXHMHYECKHE
CHCTCEMBI

Bo3HHKHOBEHHE JBOMHOrO 3JIEKTPHYECKOI0 CII0S Ha
TpaHHIlE METAUI—BOJIA, METAILI—PacTBOP. DIIEKTPOJHBIE
notennpansl. CTaHIAPTHBIA BOZOPOIHBIH eKTPo. Ps
CTaH/IAPTHBIX 3JIEKTPOIHBIX MOTEHIIHAIOB. ¥ paBHEHHE
Heprcra. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
Mertop nmoypeakiui.

Teopusi TaIbBAHMYECKHX JJIEMEHTOB. MeHO-[HHKOBBIA
snement Jauans- Slkodbu. OJIC ranbBaHHYECKOro
ajeMeHTa. SIBJIEHHS TMOJNSIpH3alUMd M ICTOJsSpU3aliH.
KoHIeHTpanMoHHbIH rajJbBaHAYEeCKHH HIIEMEHT.
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Cymmocts  snmextponusa. Katomneie W aHOIHBIE
OpOIECCHl  IIPM  JIEKTPOJIH3e  BOIHBIX  PACTBOPOB
JJIEKTPOJIMTOB.  DJEKTPOJIM3  pacIUIaBOB.  3aKOHBI
Qapages. BrIxox mnmo TOKy. Koppo3us wmeramios.
Knaccudukamuss Koppo3uoHHEBIX mnporieccoB. CyIHOCTE
XHMHUYECKOH 51 INEKTPOXUMHUYECKON KOPpO3UH.
daxTopsl, ONpeneNsiomue CKOPOCTh KOPPO3HH. MeTob!
3al0MTBl ~ METANIOB  OT  KOPpPO3WU.  XHUMHYECKHE
HCTOYHHMKH 3JIEKTpHYeCcKO# sHepruu (XMD3). ITpunimmn
JEWCTBHA CBHHILIOBOTO  KHCIOTHOTO  aKKyMYJISTODA.
[TpuHnMn AEHCTBHSA IMETOYHOTO JKEJIE€3HO-HHKEIEBOTO
aKKyMYJISTOpA. [TpuaIID JIeHACTBUS JKeNe3HO-
MapraHiieBOro rajJbBaHHYECKOrO JjeMeHTa (DieMeHT
Jlexnanme). ToruBHble 3meMeHTEL [IpuHIMI JelcTBHS
KHCJIOPOJHO- BOJOPOIHOIO TOILUTHBHOT'O DJIEMEHTA.

2.1.1.4. SAI3bIK peajH3alUHH OPOrPAMMBI
lIporpamMma IUCHMIUTHHE] peaTu3yeTcs Ha TOCyJapCTBEHHOM si3bike Poccuiickoii ®enepanuu.

2.1.2.YYEBHO-METOJNYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
TACTATLIAHBI

Obwasn xumus
DJIeKTPOHHBbIE pecypchl (M31aHuA)

1. Xumus. MeTomudeckye yKa3aHHs K BEIIOTHEHHIO pacuyeTHBIX pabor Himkamit Tarmm: HTU
(@) Yp®VY, 2018. - 25c. PerucrpaunonHbi yueTHBIH Homep 15-02/18089-17.
http://elib.ntiustu.rU/105#target-1 888

2. Xumus. Meromudeckue ykasaHHs K BBIIOJHEHHIO jabopatopHeix pabor Humxamit Tarm:
HTU (¢p) Yp®VY, 2018. — 49 c. Perucrpaumonusii yuetHeii momep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

IlegyaTHBIE H3aHUA

1.I'munka H.JI. O6mas xumus: yu.nocobue 1st By3oB. M.: Knopyce, 2009. 746 c.

2.I'manka H.JI. O6mas xumus: yuebHuk ais 6akanaspos. M.: IOpaiit, 2012. 898 c.

3.I'manka H.JI. 3aga4n u ynpaxksnenus 1o obmei xumun. M.: Uaterpan Ipecc, 2006. 288c.

4.I'manka H.JL. 3agaus ¥ ynmpakHeHHs mo ofmeil XHMEH: yd.moc.ais By3oB M.: Kuopye,
2012.240c.

5. XUMMSI: meToquyecKue yKa3aHUs ¥ KOHTPOJIBHBIE 3a[aHMs ISl CTYIEHTOB

/C.I. Bamerko, E.A. Huxomenko, M.II. KonecnukoBa, H.M. Tutos. ExarepunOypr:
OI'AOY BIIO VP®V, 2010. 49 c. (mecro xpanenus — JJEHO).

IIpodeccnonanbHpie 6a3bl  JaHHBIX, HHQOPMANMOHHO-CIIPABOYHBIE M IOHCKOBLIE
CHCTEMBI

1.9BC «YuuBepcuTerckas 6ubnuorexa onnaiitay (http://biblioclub.ru)
2.9BC «JIanp» (https://e.lanbook.com/ ).
3.9b «9Onexrponnas 6ubnuorexa HTW» (http:/nti.urfu.ru ).

Marepunansi aas jaun ¢ OB3
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Bece kxontentr OBC mpencraBieH B Buie GalioB choenHaabHOro (Gopmara Uit
BOCIIPDOM3BE/ICHHs] CHHTE3aTOPOM DEYH, a TaK € B TECTOBOM BHIE, IPHUTOIHOM IS IPOYTEHHUS C
HCII0JI30BaHHEM 3KPAHHOM JIYIIBI H HACTPOMKOH KOHTPACTHOCTH.

2.1.3.MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHUE TUCIUILIUHBI

Obwas xumus

Ceenennsi 00 OCHAIEHHOCTH JHCHHIIIMHBI CHECUHAJHIHPOBAHHBIM H JIaﬁDpaTOprlM
oﬁopy:lonaﬂueM H NIporpaMMHBbIM o0ecneyeHHeM

Ne Bun zansTuit HaumeHnoBanue OcHaIeHHOCTh ClIEeIHATBHBIX [lepeuens
m\ CHeIHaBHBIX IIOMEIIEHUH U IOMEIICHUH s IPOrPaMMHOT0O
I MIOMEINeHHH U CaMOCTOSTENIbHOM paboTHI obecrnieueHHUS.
[IOMELUEHHH 11 PexBU3HTEI
CaMOCTOSATENBHO MIOJITBEPKIAIONIETO
it paboTHI JOKYMEHTa
1 | Jlexnun YyebHas MebGenb ayauTopHas ¢ Microsoft Windows,
ayJUTOpHs I | KOTMYECTBOM pabodux MecT B oducHEIH maKeT
IIPOBeACHUS COOTBETCTBHH C KOJIMYECTBOM Microsoft Office,
JIEKIIMOHHBIX CTYJIEeHTOB, pabodee MecTO Horogop Ne  43-
3aHATUN npernoaaBaTels, 10CKa 12/1712-2019 oT
ayIUTOpHas. 18.11.2019.
Komnnext neperocHOro
TIPOEKIIMOHHOTO 000pyJOBaHHUS:
HOYTOYK, IPOEKTOP, 3KpaH Ha
ITATHBE.
2 | Ilpaktuyeckue Vyebnas Meb6ens aymuTopHas ¢ Microsoft Windows,
3aHATHA ayIUTOpHS IS | KOJMHYECTBOM pabounx MecT B oucHBIH makeT
IPOBEICHHUS COOTBETCTBHH C KOJIHYECTBOM Microsoft Office,
[IPaKTUYECKUX CTYyJIeHTOB, paboyee MecTO Jorosop Ne 43-
3aHATHHA IpenojjaBareis, Jocka 12/1712-2019 ot
ayJIUTOpHAs. 18.11.2019.
3 | JlabGopaTopHbie VyebHas e [lIxad BEITSDKHOM, 2 T He tpebyetcs
3aHATHS aynuTopua Ind | e MarnmutHas Memanka [19-6100,
MIPOBEJIEHUS 4 mT
nabopaTOpHEIX | e JIJAB-TBE-01/19 ¢ KpbIKoi

3aHATHH (331
unm 335 ayn).

BOJsIHas OaHsA-TepMOCTaT
+15%...100°C, roum. +-0,1°C,
1911, nepemenmuBanue pabouei
MHMJIKOCTH, OXJI2XKIAFOIIHI
KOHTYp, pabodee IpOCTPaHCTBO
295x370x150

e [ITkad cymunbHbIH
naboparopusnii CHOJI 35.35./3

e Bechbl TEXHUUECKHE
anexrponnsie Ohaus SPU 2001
(npenen B3semuBanus 2000 r,
uena nenenns 0,1 r)

e Kon6onarpesarens JIAB-KH-
500-3, Ha 3 xon0OsI o 500 M
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o XyMuyecKas nocyzaa

e MepHad nocyna

® 24 TabypeTku

e Jlocka Cc OJICBETKOM, CTOT U
CTYJI TS IPENOAaBaTeNs

e Tabmunel Menneneena,
PacTBOPHMOCTH

Koncynpramuu VueOnas MeGens aymuTopHas ¢
ayJMTOPHS I | KOJIMYECTBOM pabo4HX MECT B
NIPOBENCHUS COOTBETCTBUH C KOJTHYECTBOM fsapeteion
KOHCYNBTAIMH | CTYAEHTOB, pabodee MecTo
IpernojaBarens, JocKa
ayIUTOpHAs.
Texymuit YyebHas Mebens ayauTopHas ¢
KOHTPOJIb, ayIUTOPHS 11 | KOJIIHYECTBOM paboumx MECT B
MPOMEXYTOUHAs | IPOBEICHUS COOTBETCTBHH C KOJIMYECTBOM
aTTeCTalHs TEKYIIEro CTYJIEHTOB, pabodee MecTo He tpebyercs
KOHTPOJIS U IIpenojaBaress, 10cKa
IIPOMEXYTOYHO | ayOUTOpHAs.
M aTrTecTalyu
CamocrosrensHas | [Tomemenus ana | Mebenb ayauTopHas ¢ .,
paboTa CTYAEHTOB | CaMOCTOSITENBHO | KOMHYECTBOM pabouHX MECT B Wind
it paGoTsl COOTBETCTBHH C KOJIMYECTBOM o i ke R
oOyJarommuxcs | CTYIEHTOB, pabouee MECTO I%CID.HCHME I(I)af};.eTe
IperoaBaTens, 10CKa II(;:)ZSO(; Ne 43(: :
ayJUTOpHAsL. 12/1712-2019 ot
KommnbroTepHas TeXHHKA: 18.11.2019;
MepCOHAIBHEIE KOMITBIOTEPEL, Torosop
nepuepHiiHbie yCTPOHCTRa, .
HOAKIIOUeHHs K ceTH MHTepHeT, e g

JIOCTYII B 3JIEKTPOHHYIO
MH()OPMaLMOHHO-
obpazoBarensHyo cpeny HTH

JIOCTYIA K CeTH
WnuTepHeT oT

(pumuana) Yp®@V, koMmaexT ;8'01023'%019 e
JTMIEH3HOHHOTO IIPOTPAMMHOI0
obecriedeHms.
2.2. PABOYAS ITPOI'PAMMA JUCHHUITJIMHBI
Xumus memannos
PaGouast mporpaMMa JUCIUILTMHEL COCTaBIeHa aBTOPAMH:
Ne n/n | @amumasa Umsa Ot4yecTBO SRR e o e JLOJZKHOCTB Tonpaasieiernne
y4eHoe 3BaHHe
JemaprameHT
JOKTOP TEXH.,
Cunopos Ouner IOpreBuy npodeccop | ecTeCTBEHHOHAy4YH
Hayk, IPOlEicip oro obpaszoBaHus
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2.2.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIMH JTUCITUILIAHBI

Xumus Memaninoe

2.2.1.1. TexnoJioruu o0ydeHus, HCO0Ib3yeMble NP H3Y9E€HHH THCIHHILTHHBI MOy JIf

CmelranHOe 00yJeHHE ¢ HCIIOIb30BaHUEM OHIIAMH-KypCa.

2.2.1.2. IlnanupyemMblie pe3yabTaThl 00y4eHHs (MHAHKATOPHI) N0 AMCHHILIHHE

Koa 1 HanMeHOBaHHE
KOMIIETEeHIIHH

IlnanupyemMble pe3yJabTaThl 00y4eHus (HHIHKATOPHI)

OIIK-1. Cnocoben
¢dbopMynHpoBaTH M pelark
3amadd, OTHOCAIMecd K
npodeccuOHaNBHOM
NEeSATEbHOCTH, IPUMEHSST
byHramMeHTanbHBEIE — 3HAHUA
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BHTHSA IPHPOJEL, YEIOBEKA
U obwiecTBa

Suanus:

e DJIeKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJI, OCHOBBI TEOPHH
XHUMHYECKOH CBA3H B COSIMHEHUAX PA3HEIX THIIOB;

e (OCHOBHEIE 3aKOHOMEPHOCTH IIPOTEKAHHS  XHMHYECKHX
MPOIIECCOB M XapaKTepHCTHKH PABHOBECHOIO COCTOSHHA,
METOIbI OITMCAHWS XHMHUYECKHX PAaBHOBECHH B pacTBOpax
ANIEKTPOJIUTOR

Ymenua:

e BEHIIONHATE OCHOBHEIE XHMHYECKHE OIEPALMH, OIPENENATh
TEPMOIMHAMHYECKHE XapaKTEPHCTUKH XMMHYECKHX PEaKIInii
¥ paBHOBECHEIE KOHIIEHTPAIlHH BEIIECTB

Hmemw onvim/enademsn:

e DKCIEPUMEHTAIBHBIME METOJAMM OIpeJeeHus (usnKo-
XMMHYECKHX CBOMCTB HEOPraHHYECKUX COEIMHEHHM

OIIK- 3. Crniocoben
IIPOBOJIHTE HCCIIEIOBAHHS H
H3BICKAHHS  JUIS  pelleHHs
NPHKIAJHEIX — HHXEHEPHBIX
3amady = ,OTHOCHINMXCA K
npodeccHOHaNbHOR
IEeATeNBHOCTH, BKJIIOYAs
MIpOBEJIEHHE U3MEPEHUM,
IUIAHHPOBaHKE U IIOCTAHOBKY
3KCIIEPUMEHTOB,
HHTEPIPETALHUIO 0Ty YEHHBIX
pE3yJIbTATOB:

3nanua:

e XMMHYECKHE CBOHCTBA 3IIEMEHTOB pAa3jIM4HbIX TPYIII
IEPHOIMIECKO CHCTEMBI M MX BaXKHEHIINX COEIHHEHHH

e CrpoeHre ¥ CBOHCTBA KOOPIUHAIIHOHHBIX COEIMHEHMH

Ymenua:

e lcrnomws3oBath OCHOBHBIE XUMHYECKHE 3aKOHBI,
TEPMOJIMHAMHYECKHE CIIpaBOYHEIE JaHHBIE "
KOJIMYECTBEHHBIE COOTHOIIECHUS HEOPraHMYECKOM XUMHHM IS
pelneHus NpoecCHOHANILHEIX 3a1a4

e IIporHo3WpoBaTh BIHMSHHE pasIMYHBIX (PakTOpoB Ha
PaBHOBECHE B XMMHUYECKHX PEaKIIHsIX

Hmemb onvim/éradems:

o TeopeTHuecKMMH METONAMH OIIMCAHHS CBOHCTB IPOCTHIX H
CIOXHBIX BEIECTB Ha OCHOBE JJIEKTPOHHOIO CTPOCHHS HX

aToMOB ¥ mnojoxenus B llepmonumyeckod  cHcTeMe
XMUMHYECKHX JIEMEHTOB
ITK-1. CniocofeH pemarsb Vmenua:
3a1a4u, OTHOCSIIHECS K e lcnone3oBarsb OCHOBHBIE XUMHUYECKHE 3aKOHEI,
podeccHOHATEHOM TEPMOIMHAMHYECKHE CIIpaBOYHBIE JaHHEIE %}

NesTeIbHOCTH, IIPUMEHSA
METO/I5 MOJICTTMPOBAHHUS,
MaTeMaTH4YeCKOro aHaIIN3a,
CCTCCTBECHHOHAYYHBIC H
oOIIenHKeHepHEIe 3HaHUs

KOJIMYECTBEHHBIE COOTHOIICHH HeopraHqu(:Icoﬁ XHMHH JJIA
MOJEIHPOBAHUA METAJLTYPTrHICCKHX IIpOLECCOB € Yy4aCTHEM
METAJIJIOB

2.2.1.3. Copep:xaHue JHCUMILIHHBI
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Kon

Pa3pgen, Tema

Coaep:xanue

pa3eon
=i AHCHHILIHHBI
OcobeHHOCTH 3NMEeKTPOHHOTO CTPOEHHs METAIOB S-, p-,d- OJOKOB.
[Ipupoma  xuMuYeckoif CBSI3M B IPOCTBIX  BEINECTBAx.
O6mmue BoccranoBuTenpHBIE  CBOMCTBA METAUIOB. PsAn  aKTHBHOCTH
P1 CBOMCTBA METaJUIOB. BsaumoneiicTeue METAJIOB c Haubonee
METALI0B pacrnpoCTpaHEHHBIMH OKHUCIMTEISIMH: KHCIOPOIOM, TaJOTeHaMH,
BOJIOH, pacTBOpaMM KHCIOT M menoueit. [laccuBaims Merannios.
PacnpocTpaHeHHOCTh METAJUIOB B IIPHPOJIE.
XapakTepusle M Hambonee YCTOHYMBEIE CTEIIEHH OKHCIICHUS
METaJ/IOB. 3aKOHOMEPHOCTH HX H3MEHEHHs B IepHoJax U B
Coenmmerms | TPYEE%- 3aBUCHMOCTh OKHCIHMTENBHBIX M BOCCTAHOBHTEIBHBIX
A Ky CBOMCTB OT COOTHONICHHM:A CTENEHH OKHCICHMA B JaHHOM
COCIWHEHHWH M YCTOMYMBOM CTENeHW OKHUCICHHS MeTallla.
:iﬁfwmqm“a“ CoenuHennss ¢  CHIBHBEIMH ~ BOCCTAHOBUTENBHBIMH,  JHOO
OKHCIIMTENGHBIMH  CBOMCTBAMH. 3aBHCHMOCTH  YCTOHUMBOCTH
P2 3aKOHOMEPHOC B
EE coenuHeHUH B pacTBope oT pH. OKCHIBI ¥ THIPOKCHIBI METAILIOB.
V3MeHeHWe WX KUCIOTHO-OCHOBHBIX CBOMCTB B 3aBHCHMOCTH OT
oy 0COOEHHOCTEH 3JIEKTPOHHOTO CTPOCHHS METalyla U OT CTEeNeHH
e OKHUCIIeHHS MeTayuia. KaTHOHBI H MeTaluicofepKamue aHuoHsl. HMx
IPOTOTUTHYECKHE CBOMCTBa. [Ipuponssie COETUHEHUS,
HCIONB3yeMBblE IS IPOMBIIUIEHHOTO TMOJIY4YEHHS METaJlIoB.
Knaccudukanus npupoaHbIX COETHHEHHH.
g s Teopus JIsrouca. JloHOpPE! ¥ aKIenTOpPhl 3MeKTPOHHBIX nap (JI2I1 n
B ADII). JI0HOpHO-aKIeITOPHBII MEXAHU3M oOpa3oBaHus
COCMMHEHHR, | ¢ oBaneHTHOH CBA3H.
P3 e CTpyKTypa KOOpAMHAI[MOHHBIX COEIWHEHW: BHYTpEeHHSS cdepa
PR Eane R (kommekcooOpa3oBaTelb W JIMTaHABI) M BHEMHsAS cdepa.
ME ATIRIRERe Koopaunanuonnoe wuucno. Kraccudukanus KOMIUIEKCOB 1O
o nuragay. [IpuMeHeHHMe  KOMIUIEKCOB B METAUIypPrHYECKHX
e et TEXHOJIOTHAX.
Memannw s-6noka: 1eno4HbIe, MEIOYHO3EMENbHEIE, OEpUIIHNA H
Maruuii. Hcnonp3oBaHHe B METAJUTyPIHYECKHMX TEXHOJOTHAX
BBICOKOH BOCCTAHOBHTENIBEHOM CIIOCOOHOCTH 3TUX METAJIIIOB.
Oco6eHHOCTH 2IEKTPOHHOTO CTPOEHHS HX KATHOHOB.
PacTBOpEMOCTE IENOYHBIX M IIEJIOYHO-3EMENBHBIX METAIIOB, MX
MeTa/iibl S- 1 | OKCHIIOB, THIPOKCHIOB H COJIEH B BOJIE.
P4 p-0s10Ka [1leno4n, X UCIIOIL30BAaHHE B METAJULYPTHYECKHUX TEXHOJIOIHAX.
Memanner p-6noxa: antomunuti, 01060, CUHEY.
XapakTepHble ~ CTelleHH  OKHCIeHHd. JIX  cpaBHHTEIbHas
YCTOWYHBOCTh. BOCCTAaHOBUTENILHEIE CBOMCTBA COENMHEHHH 0JI0BA
(+2) ¥ cunbHBIE OKUCIUTEIBHBIE CBOMCTBA JHOKCH/IA CBUHIIA.
Hcnonp3oBanue  cnocoOHOCTH K 00pa3soBaHHMIO  THPOKCO-
KOMIIJIEKCOB B TEXHOJIOTHSIX NOTYYESHHUS 3THX METAJLIOB.
Msuoroobpasue cremneHeit oxucnenus d-MertamioB. M3menenue
Metaaanl d- | YCTOHYMBOCTH BBICHIEH CTENIEHH OKUCIEHHS y d-3]IEMEHTOB 4 1 5, 6
P5 bs10ka neprosioB. M3MeHeHHe yCTORYMBOCTH BEICIIEH CTENICHH OKHCIICHHUS

U CTETICHH OKHCIIEHHUSA (+2) B YETBEPTOM IIEPHOJIE.
Keneso, kobanem, Hukenb

19




[Ipupo/Hbie OKCHIbl B CynbGuIbl. BoccTaHOBICHHE OKCHIOB 3THUX
METAIUIOB YTJIEPOJIOM.

KapOoHunbHEle KOMILIEKCH, HX HCIIOIb30BAHHE UL IIOIY4EHHS
0c000 YHCTBIX METAILIOB.

Crenenu okucleHHs +2 ¥ +3, UX CpaBHUTENIbHAS YCTOMUMBOCTH H
OKHCJIUTENHHO-BOCCTAHOBUTEIHHBIE CBONCTBA COEUHEHHH.
Mapeaney

[Tonyuyenue peppomapranua.

OKcHIbI ¥ THAPOKCH/BI MapraHiia B CTENEeHAX OKHCICHHS +2, +3,
+4, +7. CpaBHMTeNbHas XapaKTEPHUCTHKAa HX KHCIIOTHO-OCHOBHBIX

CBOMCTB.

OxucnUTENnbHBIE CBOWCTBA IE€pMaHraHara Kalusg M JHOKCHIA
Maprasia.

Xpom, monuboen, sonogpam

[lonyuenue ¢beppoxpoma. Boccranosnenue OKCHJIOB

Monmubaena(+6) u Bonsdpama(+6) BOIOPOIOM.

Crenenn oxkucnerus xpoma (+3) u (+6). OxucinuTenbHbIE CBOHCTBA
XpOMAaTOB H IHXPOMATOB.

KucnoTHslif XapakTep OKCHIOB M THAPOKCHIOB XpoMa, MOJIHO/IeHa,
BOJb(pamMa B cTeneHH okucieHus (+6). AMGOTEpHBI XapaKTep
OKCHJIa M TUAPOKCHIA Xpoma (+3).

Banaouii

XapakTepHble CTENEeHM OKWcIeHms: +2, +3, +4, +5 , ux
CpaBHHUTEIbHAA YCTOHYHBOCTh. 3aBHCHMOCTH KHCIIOTHO-OCHOBHBIX
CBOMCTB OKCHIOB M I'HMJIPOKCHUIIOB BaHAIWSA OT CTENEHH OKHMCIIEHHUS
paHaus. [TonmumepHble aHHOHEI BaHaaus (+5) u (+4).

Tuman

OxcHuabl THTaHA B CTENECHAX OKHCHeHHs +2, +3, +4. Jluokcun
THTaHa, ero amdorepHoCTh. ['HApONH3 coeuHenuit TuTana (+4).
[lonygeHne THTaHa METALIOTEPMHYECKMM cnocobom. MomumHbrii
MeTo/ pahUHUPOBAHUS THTAHA.

Meow

[Monyuenue Menn W3 NPHPOIHEIX Cyab(HI0B. CTENEeHH OKHUCICHHS
(+1) u (+2), ux cpaBHUTENBHAA YCTOHYHBOCTE.

AMMHHHBIE KOMIUIEKCHI MEIH, HX HCIOIb30BaHME B THAPO-
MeTaJLITypryu.

Cepetpo u 3010mo

VCTOHYMBOCTE  METAUIOB K okucieHuto. Mcnonwsosanue
KOMITIEKCO00pa3oBaHus 11 pacTBOpeHUs MeTannos. Co enuHeHHs
cepebpa u 30510Ta B cTenieHu okucneHus (+1). Coenunenus 3010Ta
(+3). l'anorenunble, IHAHWAHBIE H AMMHHHEIE KOMILICKCHI.

Lunk, kaomut, pmymbo

[Tony4eHre METAIOB U3 NPUPOJHBIX CYJIbGHIOB.

CoeuHeHHs IIMHKA ¥ KaJMHs B CTEIIEHH OKHUCIICHUs (+2) U PTYTH B
crenenax oxucinenus (+2) u (+1). AMQPOTepHOCTE OKCHIA H
THJIPOKCHIA IMHKA (+2).

2.2.1.4. SI3pIK peaJn3anui NPOrpaMMbI
[IporpamMma JMCIHILUIMHEI peaTn3yeTcs Ha ToCyIapcTBEHHOM s3bike Poccuiickoi Denepanuy.

2.2.2.YYEBHO-METOIUYECKOE U UTH®OPMAITMOHHOE OBECIIEYEHUE
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JUCIATLIAHEI

Xumus memannos
DJIEKTPOHHBIE pecypchl (M3MaHHUs)

1. Amnapues A. W, Illesnurpna JI. B. O6mas u Heopranndyeckas XuMus: yueOHoe Iocobue,
Y. 2. Xumus anemenToB [Dnektponuslii pecypc] / HoBocubupek:HI'TY,2015. -90c. - 978-
57782-2738-5 http://biblioclub.ru/index.php?page=book&id=438292

2. Jlapuyes T. A., KoxyxoBa T. IO.. OCHOBBI XHMHH 3JIEMEHTOB: yd4eOHOe mocobue
[OnexTponHEIi pecype] / KemepoBo:KemepoBckuil rocyqapcTBeHHbIH yHEBEpcUHTET,2012.
-147c. - 978-5-8353-1515-4 http://biblioclub.ru/index.php?page=book&id=232759

3. O6mas ¥ HeopraHudeckas XHMHs: ydeOHoe mocobue [DnextponHsii pecypc] / Poctos-
u/]1: ®ennke,2013. -576c¢. - 978-5-222-20674-4
http://biblioclub.ru/index.php?page=book&id=271598

4. Xumus [DnekTpoHHBIH pecypc] : naboparopuslii nmpaktakym / coct. H.A. Apuctosa, E.B.
Horosuipina, E.A. Mouanosa. - Hixuuit Tarun : HTU (¢) VI'TY-VIIH, 2008. - 90 c.
http://elib.ntiustu.ni/i78 7#target-433

IleyaTHbIE H3TAHHA

1. I'muaka H.JIL. O6mas xumus: yuyeOnuk mia 6akanaspos. M.: IOpaiit, 2012. 898 c.

2. I'minka H.JI. 3amaum ® ynpakHeHus mo oOmeit xumum: yd.moc.nus By3oB M.: Kuopye,
2012.240 c.

IIpodeccuonanbHbie Ga3bl

CHCTEMBI

JaHHbIX, nnq)opmauﬂonﬂo-cnpanoqﬂme H IIOHCKOBBIC

1.9BC «YuuBepcurerckas 6ubauorexa onnaiin» (http://biblioclub.ru)
2.9BC «Jlansb» (https://e.lanbook.com/ ).
3.9b «2nextponnas 6ubmmorexa HTH» (http://nti.urfu.ru ).

Marepuausl aas jaun ¢ OB3

Becs xoHtenT DOBC npexncraBneH B BHAE (aitoB crenHanbHOoro (opmara it

BOCIIPOM3BEJIEHHU CHHTE3aTOPOM PEYH, a TakK K€ B TECTOBOM BHJIE, IIPUTOJHOM JJIS IIPOYTEHUS C
HCIIOJIE30BAHHEM 3KPAaHHOH JIYIIBl U HACTPOMKOM KOHTPaCTHOCTH.

2.43.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJINHBI

Xumusa memannos

CpefeHusi 00 OCHAINIEHHOCTH AUCHHILIMHBI CHENHAJIM3HPOBAHHBIM H JIA00paTOPHLIM
o0opy10BaHHEM H MIPOrpaMMHBIM o0ecredeHneM

Bun 3ansaTuii Haumenoranue OcHaIEHHOCTR ClIelHATBHEIX [lepeuens
m\ CIIEIHATBHBIX IIOMEINEHHUH 1 IIOMEIIEHHH 1715 IIPOTPaMMHOT0
11 IMOMEIIEHHH 1 CaMOCTOSTEIbHOMH paboThI obecrieueHus.
ITOMEIIEHHH IS PeKBH3UTEI
CaMOCTOSTEIBHO TTOATBEPKIAFOIIETO
i pabOoTEI JOKYMEHTA
1 | Jlexuun Vuebnas Me6enp aynuropHas ¢ Microsoft Windows,
ayQUTOPHUS s | KOJIMYECTBOM pabo4HX MecT B oducHbIH HaKeT
IPOBEICHHUS COOTBETCTBHH C KOJIHYECTBOM Microsoft Office,
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JEKIIUOHHBIX CTYZIEHTOB, pabodee MECTO Horoop Ne  43-
3aHATHH [pernojiaBaTens, 10cKa 12/1712-2019 oT
ayJauTOpHAas. 18.11.2019.
Kommnext nepernocHoro
IPOEKIHOHHOT0 000pyIOBaHUS:
HOYTOYK, IPOEKTOP, IKpaH Ha
LITATHBE.
2 | Ilpaktiyeckue YyeOHas MeGens aynuTopHas ¢ Microsoft Windows,
3aHATHS ayUTOpHS AN | KOMUYECTBOM paboyHX MECT B ouCHEIH makeT
MIPOBEICHHS COOTBETCTBUH C KOJIMYECTBOM Microsoft Office,
IIPAKTHYECKHX | CTYIEHTOB, paboyee MeCTO Horosop Ne 43-
3aHATHH IperoaaBaTens, A0cka 12/1712-2019 ot
ayJAMTOpHAsl. 18.11.2019.
3 | JJaboparopHEle VYyebuas e Illkad BBITSHKHOIA, 2 T He tpebyercs
3aHATHSA ayIUTOPHA IJIA e MarnuTtHas mewmanka [13-6100,
TIpOBEIEHUSA 4 wr
nabopaTopHbIX | @ JIAB-TB-01/19 ¢ kpbImKoii
3aHsaTui (331 BoJsHas GaHs-TepMoCTaT
i 335 ayn). +15°...100°C, Toun. +-0,1°C,
195, nepemeniupanue paboueii
JKHUOKOCTH, OXJIaXKAAMOIITHI
KOHTYp, pabouyee MpOCTPaHCTBO
295x370x150
e [llkad cymmnbHbIH
naboparopuseiit CHOJI 35.35./3
e Bechl TexHUYECKHE
anexrponHbie Ohaus SPU 2001
(npenen e3eemueanua 2000 r,
ueHa nenenus 0,1 r)
e Kon6onarpesarens JIAB-KH-
500-3, na 3 xon6st no 500 mn
e Xumudeckas mocysa
e Mepnas nocyzaa
e 24 tabypeTkH
e Jlocka c MOACBETKOM, CTON U
CTyn AJia mpenoaaBaTesis
e Tabnuue! Menneneesa,
PacTBOPHMOCTH
4 | Koncynpranuu VYyebOHas Meb6ens aynuTopHas ¢
ayJUTOPHA I | KOJIMYECTBOM pabO4MX MECT B
[IPOBE/ICHUS COOTBETCTBHH C KOJIMYECTBOM
o He tpebyercs
KOHCYNIbTaIlMil | CTyZEHTOB, pabodee MECTO
IIperoiaBaTens, JocKa
ayIUTOpHAas.
5 | Texkymmuit YyebHas MebGenp aymuTopHas ¢
KOHTPOJIb, ayIUTOpHS IS | KOTHMYECTBOM pabodux MecT B
IPOMEKYTOYHas! | POBEIEHHUSA COOTBETCTBUH C KOJTHUYECTBOM
arTecTanus TEKYIIEro CTyIeHTOB, pabodee MeCcTO He Tpebyetcsa
KOHTpOJIS ¥ IpenojiaBaTens, 10CKa
IPOMEXYTOYHO | ayAHTOpHAs.
¥ arTecTanuu
6 | CamocrostensHas | [lomemernus mis | Mebens ayauTopHas ¢ OnepanmoHHas
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CaMOCTOSTENIBHO
it paboTHI
oOyuarormmxcs

paboTa CTyI€HTOB

KOJIMYECTBOM paboumnx MecT B
COOTBETCTBHH C KOIIMYECTBOM
CTYZIEHTOB, paboyee MECTO
IIperoiaBaTens, JocKa
ayIUTOpHAas.

KommneioTepHas TeXHUKA:
IIEPCOHAIbHBIE KOMIIBIOTEPEI,
nepudepHiiHbIe YCTPOHCTBRA,
IIOJKIF0YeHus K cetu MHTepHeT,
IOCTYII B 3NIEKTPOHHYIO
“HGbOpPMAIIMOHHO-
obpazoBarensHyio cpeny HTU

cucteMa Windows,
0o HCHBIH MakeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;
Jorogop Ha
IIpeIoCTaBIeHHE
IIOCTOSIHHOT'O
JOCTYyTIa K CETH
Hurepner ot
30.12.2019 Ne

(pumuana) Yp®@V, koMIuekT 800037
JHMLEH3HOHHOTO IIPOTrPaMMHOI0
obecnieyeHus1.
2.3. PABOYAS [TIPOI'PAMMA JTUCIHUITJIMHBI
Duzuyeckasn Xumus
Pabouas mporpamma JUCHMILIHHEI COCTABIIEHA aBTOPAMH:
Ne n/m | ®amunus Uma OtgecTBo e STEEHE, JoJzKHOCTE AUAPAIIETE e
y4YeHOe 3BaHHe
1 Cupnopos Ouner FOpreBuu Jokrtop npodeccop JlenaprameHT
TEXHUYECKHUX HayK, €CTeCTBEeHHOHAYYH
npodeccop oro obpazoBanus

2.3.1. COAEPKAHHUE U OCOBEHHOCTH PEAJIM3AIIMU TUCIUITJIMHBI

Dusuyeckas xumus

2.3.1.1. Texnonoruu od0y4eHHs, HCOJIb3yeMble NPH H3YYeHHH THCIHATLTHHBI MOXY ISt
CmemanHOe 00y4eHHe ¢ HCIONb30BaHHEM OHJIAlH-Kypca.

2.3.1.2. [InanupyeMble pe3yabTaThl 00yYeHHs (HHIHMKATOPHI) 110 JUCUHHILIHHE

Kon 1 HauMeHoBaHHe

IInanupyemble pe3yabTaThl 00y4eHUus (HHAHKATOPLI)

KOMIIETEHLIHH
OIIK-1. Cnocoben | 3nanusa:
(GopmynmupoBaTh M pemarh | ¢ Hayama  TepMOAMHAMHKH M OCHOBHBIE  ypaBHEHHS

3aJa4d, OTHOCAINHECT K
npodeccuoHaNbHOM
JIEeATEILHOCTH, MIPUMEHSA
(byHIaMEHTabHBIE  3HAHHA
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHS IPUPOJIB], YETOBEKA
U ob1ecTBa

XUMHYECKOH TEPMOIUHAMHUKH,
METOABl TEPMOIHHAMHYCCKOI'O0 OIIHCaHHA XHMHYECCKHX H
(bﬂSOBLIX paBHOBeCHf«'{ B MHOTOKOMIIOHEHTHEBIX CHCTEMAaX,

® TEepMOOWHAMHKA pPacTBOpOB DJIEKTPOJIUTOB H
JIEKTPOXUMHUYECKIX CHCTEM.

Ymenusa:

® IPOTHO3HMPOBATh BIUSHHE  pa3IMYHBIX  (PaKTOpoOB Ha
PaBHOBECHE B XHMHYECKHX PEAKIIHAX;

® OIpelNeliATh HANpaBICHHOCTh IIpolecca B 3aJaHHBIX

Ha4daJIbHBIX YCIOBHAX,
yCTaHaBIMBaTh TpaHMIBl obyacTed ycTOWYMBOCTH (a3 B
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OJTHOKOMIIOHEHTHBIX H OMHAPHBIX CHCTEMAX;
Hmemo onvim/enadems:

® HaBBIKAMH BBIYHCICHHS TEIUIOBBIX 3(()EKTOB XUMHUECKHX
peakuuii IpH 3aJaHHOM TEMIlepaType B  YCIOBHAX
IIOCTOSHCTBA JaBJICHUS WJIH 00beMa; KOHCTAaHT PaBHOBECHS
XHMHYECKHX PeaKIHil IpH 3aJaHHOH TeMIlepaType;

¢ HaBBIKAMH BBIYHCJICHHS [aBICHHS HaCBILIEHHOIO Iapa Haj
HHIMBHIYAJIbHBIM BEIIECTBOM, COCTaBa COCYILECTBYIOIIHUX
¢a3 B IBYXKOMIIOHEHTHBIX CHCTEMAx

OIIK 3. Crocoben
IPOBOAWTh MCCIEHOBAHHUA W
U3BICKAHUA [ pelleHHUs
NPHUKIAIHEIX  HHXEHEPHBIX
3amau OTHOCSIIHXCS K
poeccCHOHATBHOM
ZIeITeNbHOCTH, BKJIIOYAs
IIPOBEICHUE H3MEPEeHMUIH,
IJTAHUPOBAaHHE M ITOCTAHOBKY
IKCIIEPUMEHTOB,
HHTEPIIPETALIHIO
IIOJYYEHHBIX PE3YJIbTATOB

VYmenua:
e Omnpenensts TEPMOIMHAMHYECKHE XapaKTePHCTHKH
XMMHYECKHMX peakIMid M pPaBHOBECHBIE KOHIIEHTPAIIHH

BEILECTB;
Hmemw onvim/enaoems:

® METOHNAaMH OIIpEAEIIEHWA KOHCTAaHT CKOPOCTH peaKI.[Hﬁ
Pa3sIMYHBIX IIOPAOKOB IIO peE3ylabTaTaM KHHETHYECKOTIO
SKCIICpHMEHTA,

ITK-1. CnocobeH perars
3a/1a4y, OTHOCAIINECS K
npodeccHoOHaTbHON
JIeSITeIbHOCTH, TIPUMEHSIS
METO/Ibl MOEIHPOBAHUS,
MaTeMaTH4ecKOro aHaIu3a,
€CTECTBEHHOHAYYHbIE H
0OIIeHHKEHEPHBIE 3HAHMS

Huemw onuim/enadems:

® HAaBBIKAMH pPAacCUYE€TOB TEILIOBBIX 3¢)Cl)eKTOB H OICHKH
BO3MOKHOCTH ITPOTEKaHHA XHMHYECKHX pEEiKIIPIﬁ Ha OCHOBE
CIIPaBOYHBIX JAaHHBIX TEPMOJUHAMHYCCKHUX BEIIHYHH,

ITK-4.CriocobeH npoBoauThL
HU3MEpeHUs i HaOTIoIeHNs, B
chepe npodeccHoHATLHOM
IeaTelbHOCTH 0OpabaThiBaTh
¥ TIPE/ICTABIIATE
SKCIIEPUMEHTAILHEIE TaHHBIE

Hmems onuim/enadems:

® HaBBIKAMM BBIYMCICHHS TEIUIOBBIX 3((PEKTOB XHMHYECKHX
peakuuil INpH 3aJaHHOM TEMIIEpaType B  YCIOBHAX
IIOCTOSHCTBA JABJIECHUS HIM 00beMa; KOHCTAHT PaBHOBECUs
XMMHYECKHX pPeaKIil NPy 3aJaHHOH TeMIlepaType;

[IK-5. Cnocoben pemarth
HaAYy49HO- HCCJIEOOBATCIIBCKHE
3ajayd [PH OCYLIECTBIICHHH
pogeccHoHaTbHOM

NeSTeIbHOCTH C
IIPUMEHEHHEM COBPEMEHHBIX
HH(pOPMAIIHOHHBIX

TEXHOJOTHH H IIPHKIIaIHBIX
alirapaTHO-IIpOTpaMMHBIX
CpeACTB

Vmenua:
® OMpEemeNiATh COCTaBBI COCYHIECTBYIOUIMX (a3 B OMHApHBIX
reTepPOreHHBIX CHCTEMAX;

® COCTaBIIATH KMHETHYECKHE ypaBHEHHs B QU] depeHnnanbHoM
¥ HHTETpalibHOH (opMax.

2.3.1.3. Copep:xaHue THCHUILTHHBI
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Kon
pa3zaena,
TEMBbI

Pasznen, rema
JTHCIHILIHHBI

Copep:xanue

P1

XumMua4yeckas
TepMOJIHHAMHKA

OcHoBHEIE TIOHSTHS. Ilepsoe Hayvaio
TepMOAMHaAMHUKH. POpMYyIHPOBKA IE€PBOro Havaa.
Tepmommnamugeckue nponeccsl. 3akoH ['ecca. 3akon
Kupxrodda.

Bropoe Hawano TepMomuHaMuKH. DOpMYIHPOBKH
BTOporo Havana. Pabora temsoBod MamuHbl I[ukn
Kapro u ero KIIJ. Dutpommsa. CraTucTHYeckas
HHTEpIpETaIMs SHTPOIIHH.

Tperbe Hayano TepMoOAMHAMHUKH. TemioBas Teopema
Hepucra. Pacyer abcomoTHOM SHTPONHH.
Tepmonunamuyeckne — moTeHnmansl.  CobonHas
sHeprus ['ub6ca. Crobonnas sueprus ['ensMmrosbia.
[TpuHIMn MUHMMYMa CBOOONHOH 3Hepruu. YcCIoBHS
CaMOIIPOM3BONIBHOTO  NPOTEKaHHWsi  IPOIECCOB B
3aKpBITBIX ~ CHCTeMaxX. XHMHYECKOe  CpOJICTRO.
Xumuueckoe papHoBecue. KoHcTaHTa paBHOBECHS.
Xumuueckuif noTeHnuan. YpaBHeHuwe [ 'ub6ca-
Jrorema.  VpaBHeHME  H30TEpMBI  XHMHYECKOU
peakuuy. BiusHNe BHENIHUX YCIOBHH HAa XUMHYECKOE
paBHOBecHE. YpaBHEHHE H300apel XUMHYECKOMH
peakuuu. OK30TepMHYECKHE M IHIOTEPMHUYECKHE
peakuuu. [Tpunnun Jle Hlatense.

P2

XumuyecKass KHHeTHKA

Cxopocts xHMHUeCKOH peaknuu. KuneTHdeckoe
ypaBHEHHE XMMHUYECKOH peakuuu. [lopsnok peakuuu.
Peaknuu HyneBoro, mepBoro M BTOPOrO IOPS/IKOB.
MonekynsapHOCTE 3eMeHTapHBIX peaknwid. CloKHbIe
peakuuu. BimMsHHMe TeMIepaTypbl Ha KOHCTaHTY
CKOPOCTH peaklid. YpaBHeHUE AppeHuyca. DHeprus
akTHBauuH. KuHeTHKa  0oOpaTHMBIX  peakuii.
I'eteporennsle peaknuu. OOmme cBefeHUS O
KaTaJu3e.

P3

®azoBbIe PaBHOBECHHA

OcuoBubie  mousitus. [lpaBmmo  ¢az  ['ub6ca.
JuarpaMMa cOCTOSIHHS W ee aHanmu3. Jluarpamma
COCTOSIHHSA BOJIBI. YpaBHeHue Knay3uyca-
Knanefipona. OCHOBHBIE NOHATHSA TEOPUH PACTBOPOB.
Cnoco6sl BeIpaxceHus KoHIeHTpauui. [lapumamsHo-
MOJISIpHBIE BeIU4YMHEL. YpaBHeHue [10O0ca-/lrorema.
JuarpaMMbl COCTOSIHHS JBYXKOMIIOHEHTHBIX CHCTEM.
Konnona. IIpaBuno perara. CHCTeMEI ¢ IIOJTHOH
HEPacTBOPHMOCTBIO B KPHUCTAJUIMYECKOM COCTOSIHHH.
CucteMBl ¢ HEOTpaHHYEHHOH pacTBOPHMOCTBIO B
KPHCTAJUINYECKOM COCTOSIHHH. CucreMsl c
OTpaHUYCHHOH PAaCTBOPUMOCTBIO B KPHCTAJUIMYECKOM
cocrosHuH. CHcTeMBl, 00pa3sylomue yCTOWYHMBHIE U
HEYCTOHYMBBIE XHMUYECKHE COEIMHEHMS.

P4

TepMoauHAMHYECKAS
TeOpHs PAaCTBOPOB

PacTBopuMOCTE  TBEpABIX TE€X B  JKHUAKOCTSX.
Vpasuenune [llpenepa. XuMHUYeCKHH DNOTEHIHMAI
KOMIIOHEHTA B peaJbHOH  TepMOJMHAMHYECKOH
CHCTEME. DYyrUTHBHOCTS. Koaddurment
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(YTHTHBHOCTH. AKTHBHOCTb. Koaddumnuent
aKTHBHOCTH. BrIOOp CTaHmApTHOrO  COCTOSIHHSA.
JlaBneHHe HACBHILIEHHOTO Iapa HaJ pacTBOPOM. 3aKOH
Payns. 3akon I'enpu. IloBblnneHue TeMIepaTypsl
KHIIeHHss pacTBopa. [IOHM)KEHHE TeMIlepaTypsl
3aMep3aHus pactBopa. OcMOTHYECKOe IaBIICHHE.
Pacnipenenenne pacTBOPEHHOIO BEINECTBA MEXKIY
OBYMS  HECMEIIHBAIOINUMHCA  PACTBOPHUTEIISMH.
DKCTPAKIIHSL.

JIACCOIIHAIHH. VY nenvHas U MOJISpHAsT
3NIeKTPOIPOBOHOCTE ~ PAacTBOPOB  ANIEKTPOJIUTOB.
[ToxBmxHOCTD u qucna nepeHoca
Ps AU HOHOB. Konnykromerpus. TepmonuHaMuka
JNIEKTPOXHMMHYECKOTO 3JIeMEeHTa.  AKTHBHOCTH H
MOIISTBHOCTD B pacTBOpe 3IEKTPOJIUTA.

OcHoBHEIe TOHATHA. Teopus 3IEKTPOIUTHYECKON
qucconmanuy. Crabble anmexTpornuthl. Koncranta

DneKkTpU4ecKHe NMOTEHIHaNbl Ha ()a30BBIX TPaHHIIAX.
PaBHOBECHBII W  CTaHAAPTHBIA  DJEKTPOJHBIE
MOTEHIHATBL. THUIBI 37EKTPOIOB. XHUMHYECKHE LIEIH.
Konnentpannonssle neny. [loTeHInoMeTpus.

2.3.1.4. S3pIK peaau3anyy NpoOrpaMMbl

[TporpaMma JHCIMIUIMHEI peaId3yeTcs Ha rocyapcTBeHHOM s3bIke Poccuiickoit @eneparyn.

2.3.2.YYEBHO-METOINUYECKOE 1 TH®OPMAITMOHHOE OBECIIEYEHHUE

JTACIUATLIAHEI

Quzuueckas xumus

DJIeKTPOHHBIE pecypchl (M31aHHA)

1.

8

Cumopor O.}O. Onpenenenue koaddurmenta pacupeneneHs Houa Mexay oOpraHi4ecKuMH
¥ HEOPTaHHYECKMMHE PACTBOPUTEIIMH : METOA. YKa3aHUS K BHINOJIHEHHIO pacd. 1ab. paboTEL
[Onextponnsi pecypc]. Hmwxuuit Tarun : HTU (dunmman) YpdV, 2018. - 12 ¢.
Ne15-02/18097-17. http://elib.ntiustu.rU/105#target-2684

. CumopoB 0O.10., T'ypuna T.C. I[leperonka >XuAKHX cMecedl M B3aMMHas pPacTBOPHMOCTH

JKAIKOCTEN: METOM. yKa3aHHS K BBINOJHEHHIO Jabop. paboThl. [DNeKTpOHHBIH pecypc].
Huwxauit  Tarwr: HTU () VYp@Y, 2019. - 9 ¢ Nel5-02/18100-17.
http://elib.ntiustu.rU/105#target-2687

. Cunopo  O.IO., Typuna T.C. Kuneruka pasnmoxenus H>O» : meron. ykazaHus K

BBINIOJIHEHHUIO pacy. Jiab. pabotsl. [dnextponusli pecype]. Hwxauit Tarun : HTU (dumman)
Vp®@V, 2019. — 9 c. Ne15-02/18095-17. http://elib.ntiustu.rU/105#target-2682

. Cugopor  O.1O., I'ypuna T.C. Omnpenenenne H30TEpMBI ancopOIMM YKCYCHOH KHCIIOTBI

CTATHYECKMM METOJOM: METOIMYECKHE YKa3aHHs K BBIIONHEHWIO pacy. yab. PaboTel mo
Kypcy «®usudeckas xumusy». [Dnextponnsiit pecypc]. Hmwxuuit Tarmn : HTU (uman)
VpdV, 2019. — 9 c. Ne15-02/18094-17. http://elib.ntiustu.rU/105#target-2681

. CunopoB  O.FO. Ompenenenue XapakTepUCTHK pPacTBOPOB: METONHYECKHE YKa3zaHUA K

BBINOJIHEHHIO pacd. Jab. paboTel mo kypey «®Dmu3mdeckas XUMUA». [DIEKTPOHHBIA pecypc].
Huwxauit Tarmn : HTH (pummman) VYp®@V, 2018. - 11 c. Nel5-02/18101-17.
http://elib.ntiustu.rU/105#target-2688
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7. Cumopos O.10. PacueTHble paGoTs! 110 HU3HYECKO XUMUH: METO/I.YKA3aHHUS ¥ KOHT.3aIaHHS
IUIA BBIMOJTHEHHS pacyeTHHIX paboT. [OnexTpoHHBIH pecypc]. Huxuuit Tarmn : HTU
(pumuan) YpdV, 2018. — 63 c. Ne15-02/18092-17. http://elib.ntiustu.rU/105#target-1891

8. CumopoB O.IO. IlocTpoeHue quarpaMmbl COCTOSHHS IBOMHOM CHCTeMBI : MeTomHduecKkue
yKa3aHus K BBIIOJIHEHHIO pacyeTHOH abopaTopHoit paboTeI o Kypey « Du3nyecKas XUMHIY.
[Onextponneni pecype]. Hmkuuit Tarun : HTU (pumman) VpdY, 2018. — 9 c. Nels-

02/18093-17. http://elib.ntiustu.rU/105#target-2680

IleuyaTHbie H3AaAHAS

1. 3apy6un, JImurpuii [TaBnoBuu . ®u3nveckas xumus : yueb. mocobue mus Byszos / JI. L.
3apybun. - Mocksa : UH®PA-M, 2017. - 472, [2] c. : un. - (Beiciuee obpazoBaHue :
bakanaspuat). - bubmiorp.: c. 466-468 (46 HasB.). - [Ipunoxenus: c. 469.

IIpodeccnonanbubie  6a3nl
CHCTEMBI

JaHHBIX, mubopmannonﬂo-cnpanoqnme H IIOHCKOBbIE

1.9BC «YHuBepcurerckas 6ubnuorexa onnaiiny (http:/biblioclub.ru)
2.9BC «JIanb» (https://e.lanbook.com/ ).
3.9b «Onexrponnas 6ubmuoreka HTWU» (http://nti.urfu.ru ).

MaTtepuansi ans aun ¢ OB3
Bece kontenr OBC mpencranes B Buae GailioB chendansHOro (Gopmara Uit

BOCIIDOM3BE/ICHHS CHHTE3aTOPOM pPEYH, a TaK € B TECTOBOM BHJE, NPUIOJHOM VIS IPOYTEHHS C
HCIT0JIb30BAHHEM DKPaHHOM JIyIIbl U HACTPOHKOH KOHTPACTHOCTH.

2.3.3.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIMHBI

Quzuyeckas Xumus

CeeieHusi 00 OCHAIIEHHOCTH AHCHHIUIHHBI CHENHATH3IHPOBAHHBIM H naﬁopaTopHmM

ofopya0BaHHEM H POrPAMMHBIM ofecnedeHHeM

No Bup 3ansTuit HaumenoBanue | OCHaLICHHOCTD CHENHATIBHBIX [lepeuenn
m\n CIIENUANIEHBIX | TIOMELIEHUH U IIOMELIeHUH U1 IPOrpaMMHOTO
IIOMEIIEHHUH 1 CaMOCTOSITENbHOM paboThI obecniedeHusl.
MIOMEIIECHUH 1715 PexkBU3HTEHI
CaMOCTOSTENIEHO IIOITBEP3KIAOIIEr O
1 paboThI JIOKYMEHTa
1 | Jlexnun VYuebnas MeGens ayauTOpHast c | Microsoft ~ Windows,
ayIUTOPHS AN | KOIIMYECTBOM paboduMX MeCT B | O(HCHBIH naxer
IIPOBE/ICHHUSA COOTBETCTBHHM € KoiudyecTBOM | Microsoft Office,
JIEKIIMOHHBIX CTylIeHTOB, pabouee Mecto | JloroBop Ne 43-
3aHSITHH TIperoaaBaTes, mocka | 12/1712-2019 OT
ayIUTOpHAs. 18.11.2019.
Kommaexr IIEpPEHOCHOTO
IIPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, 9KpaH Ha IUTaTHUBE.
2 | Ilpaktuyeckue Yyebuas MebGens ayJIuTOpHAast ¢ | Microsoft Windows,
3aHATHS ayIUTOpHA AN | KOJIHYecTBOM pabodux MecT B | OQUCHBIH IaKeT
NIPOBEICHHS COOTBETCTBHH C KommdecTBoM | Microsoft Office,
NPaKTHYECKMX | CTyIeHTOB, paboyee Mecto | JloroBop Ne 43-
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3aHATHHA

IIpenoiaBarels,
ayauTOpHA.
KomnerorepHas TEXHHUKa!
MIEPCOHANbHBIE KOMIIBIOTEDEI,
nepudepuiiple  ycTpoiicTsa,
JOCTYI B 3IEKTPOHHYIO
HH(OPMAITHOHHO-
obpaszosarensHyio cpeny HTU
(pummana) Yp®VY, xommuexr
JIMIEH3HOHHOTO
IIPOrpaMMHOT0 0OecIeyeHus.

JOCKa

12/1712-2019 ot
18.11.2019.

MathCad 14, Cuer-
tdaktypa Ne Tr066970
ot 12.12.2008, 3A0
"CodrJlaiin Tpein",
beccpoyHo.

MathCad 15, Cuer-
¢baktypa Ne Tr066970
ot 12.12.2008, 3A0
"CodrJlaitn Tpeiig",
HeccpoyHo.

JlaboparopHsie
paboTsl

Vuebuas
ayIUuTOpPHUS IS
IIPOBEIEHUS
n1abopaTopHEIX
3aHATHH (aya.
339)

¢ Pedppaxkromerp PJIV (4 1)

e [1Tkad BBRITSOKHOM, 2 1T

e MaruuTHas Memanka [13-
6100, 4 T

¢ JIAB-TB-01/19 ¢ xppikoi
BOJHas OaHA-TepMOCTaT
+15°...100°C, TouH. +-
0,1°C, 191, nepemennBanue
paboueit KUIKOCTH,
OXJIBKIAIOIIHH KOHTYP,
pabodee MpOCTPaHCTBO
295x370x150

e [[Ixad cymmunpHbIH
naboparopusrii CHOJI
35.35.5

¢ Bechl TexHHYeCKHE
anexTporHsle Ohaus SPU
2001 (mpenmen B3BeIIHBAHUSA
2000 r, nena nenenns 0,1 r)

¢ Konbonarpesatens JIAB-
KH-500-3, Ha 3 K0oa0EI 10
500 mn

¢ 24 TabypeTku

e JTocka C IOJICBETKOIA, CTOJ H
CTYJI AJIS IIperiojaBaTesis

e Tabmuner Menieneesa,
PAaCTBOPUMOCTH

He tpebyetcs

Koncynprarmu

Yyebnas
ayJUTOPHS IS
[IPOBEJIEHHUS
KOHCYJIbTAIlHi

Mebens ayAMTOpHAas C
KOJMYECTBOM pabodux MecT B
COOTBETCTBHU C KOJIHMYECTBOM
CTYAEHTOB, pabodee MecTo
IIpenogaBaTeis, IocKa
ayIUuTOpHAs.

He TpebyeTtes

Texymmii
KOHTPOJIE,
IpOMEXYTOUHAs
aTTecTalus

VYyeOHas
ayIUTOpUS JIIS
HPOBCI[EHI/ISI
TEKYLIEro
KOHTPOIIS U
IIPOMEXXYTOYHO

Mebenb ayIuTOpHAs c
KOJIMYECTBOM paboumx MecT B
COOTBETCTBHH C KOJHYECTBOM
CTYHEHTOB, pabodee MecTo
IpenoaBaTes, JIOCKa
ayIUTOpHasl.

He Tpebyetcs
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¥ aTTecTaluu

IToMernenns

b £
CaMOCTOATENIEHO
i paboTeI
obyuaromuxcs

6 | CamocrosTensHas
paboTa CTyIeHTOB

Mebens ayIUTOpHAS c
KOJIMYECTBOM pabOYHX MECT B
COOTBETCTBHH C KOJHYECTBOM

CTyneHToB, paboyee MecTO
Tperno/iaBpare’s, JI0CKa
ayIUTOpHAs.

KommproTepHas TeXHHKA:
IEepCOHATBHEIE KOMITBIOTEPEI,
nepudepuifHpie ycTpoiicTBa B
COCTaBE KIAGUAMYpPbl, MblUiL,
MOHUMOpA), yCTPORCTBA
HOJKIIIOYEHHUS K CETH
Wnteprer, noctyn B
JIEKTPOHHYIO
HH(POpPMAIIHOHHO-
obpazoBarensHyto cpexy HTU
(pumumana) Yp®VY, koMmiekT
JMLIEH3HOHHOTO
IpOrpaMMHOT0 obecnedeHus.

OmnepanroHHas
cucteMa Windows,
oduCHBIH MakeT
Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

JHorosop Ha
IIPEIOCTaBICHUE
TIOCTOSHHOTO JIOCTYTIA K

cetu MHTEpHET OT
30.12.2019 Ne 800037

2.4. PABOYASA ITPOT'PAMMA JUCHMUITIUHBI

Teopwl GEPOANMHOCIMU U MAMeEMAMUYECKAA Cmamucmuxa

Pabouas IporpaMma JHCHHUIUIMHELI COCTABJICHA aBTOPaMH.:

Yuenas creneHb IMoapasznenenune
Ne n/m @®amunsa Umsa OTuecTtBo > | Ho/kHOCTH AR
Y4eHOe 3BaHHe
HenaprameHT
KaHJl. pu3.-mart.
1 Jemuna Enena JleonnnoBHa IIOIIEHT €CTECTBEHHOHAYYH
HayK, JOIEHT
oro o6pazoBaHus

2.4.1. COAEPKAHUE U OCOBEHHOCTH PEAJIM3AIIUMHU JTUCHHUITIMHBI

TBOpM}I 6EPOANTHOCMU U MAMEMAMUHECKAA CMAMUCMUKA

2.4.1.1. TexnoJjiorau 00y4eHus, HCIOJIb3yeMble IPH H3YYEeHHH JUCHHIIHHBI MOXYJIf

CmemanHoe 00y4eHHe ¢ UCIONIB30BaHHEM OHJIalH-Kypca.

2.4.1.2. IInannpyemble pe3yabTaThl 00y4eHns (MHANKATOPHI) MO JHCHHMIIIHHE

Kon v nanMeHOBaHHE

IlnanupyemMbie pe3yabTaThbl 00y4eHHs (HHAHKATOPbI)

KOMIIETEHIIHH

OIIK-2. Cnocoben | 3uanus:

(opManu30BBIBATH U PEINATH | ¢ OCHOBBI TEOPMM  BEPOSTHOCTH M MAaTeMAaTHYeCKOH
3a1a4H, OTHOCsIIHECH K CTaTHCTHKH, HE:OGXOJII«IMI)IG AJIA PpEHICHHS IIPaKTHYCCKHX
npodeccroHaNbEHOM 3anad,

JIEATENHHOCTH, HCIIOIB3Y Ymenus:

® IPHMEHSATh

METOJIBI

MaTeMaTH4YICCKOI0

aHallu3a H
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METOJbI MOICITHPOBAHHA H

MaTEeMaTHYCCKOI'o aHajin3a

MOZECIHPOBaHHSA, TCOPETHYECKOTO H 3IKCIEPHMEHTAIBHOTO
HCCJIICNOBAaHUA Ul PEHICHHA TIPAKTHYECKHX 3a/a4.

[TIK-1. CnocobeHn pernaTth
3aJaum, OTHOCSIIHECS K
npodeccuoHanbHON
JIeSITeNIbHOCTH, IPHMEHSA
MEeTOJIbI MOJIETTHPOBaHHS,
MaTeMaTHYeCKOr0 aHaIH3a,
€CTECTBEHHOHAYYHBIE H
o0ImenH)KeHEepHBIE 3HAHUS

Huemw onvim/gnaoems.:

e B opraHu3aiid CcOOCTBEHHOH IEATEIBHOCTH, B BHIOOpE
THIIOBBIX METOJOB M CIOCOOOB BBINOJNHEHUS 3a1ad, B
YMEHHH aHAlM3UpOBAaTh, CpPaBHMBaTh M ONEHMBaTh MX
pe3yJIbTaTEl, MCIIONB30BAaTh OCHOBHBIE METOJBI M IPHEMEI
MATEMaTHYECKOM CTATHCTKH JUIA PEIIeHHs MPaKTHYECKHX
3a/1a4.

[T1K-4.CriocobeH IpoBOIUTE
H3MepeHus U HabIIoieH s, B
cepe npodeccrnoHaTEHOR
JIeATeNbHOCTH 00pabaTriBaTh
U IIPEJICTaBIIATh
9KCIIEPUMEHTAILHBIE JIAHHBIE

3nanus:

® 3JIEMCHTBI

KOMOHMHATOPHKH, Cily4aiHble COOBITHS H
ciayvaiiHbple BENWYHMHBI, OCHOBHBIE 3aKOHBI paclpele/CHH
CTy4alHBIX BEJIMYHH;

ITIK-5. Cmnocoben pemars
Hay4HO- MCCIIeIOBaTEIbCKHE
3a1a4d IpPH OCYLIECTBIECHHH
npodeccuoHaIbHON
JIeSITEeIbHOCTH c
IIPUMEHEHHEM COBPEMEHHBIX
UH(OPMaAIIMOHHBIX
TEXHOJOTHH W TPUKJIAJHBIX
arnmnapaTHO-IIPOrpaMMHBIX
CpencTB

uanua:
e 3aK0H DOOJIBIIMX YHCEI, METONBI CTATHCTHYECKOTO aHAJIK3a.

Ymenua:

® [IPUMEHATH METOIbI CTATHCTHYECKOTO aHAJIH3a C
IpUMeHEeHHeM HHOPMAITHOHHBIX TEXHOJIOTHH I pelIeHH]
npodecCHOHANBHBIX 3a/1a4

2.4.1.3. Copep:xaHue JHCIHIIHHBI

pa:ffx{:e?lon Pazgen, Tema Copepacanne
i AHCHHILTHHBI
P1 CotyuafiEbie COGHITHAL. Knaccuduxarus COSBI'I“I:II';I, onepanuy Hajg COOBITHAMH.
[Tonnas rpynmna coOBITHH.
P2 DJeMeHTEI CoueTanusi, pasMelleHHS, IIEpECTaHOBKH. leopemMa o
KOMOHHAaTOPHKH NIepeMHO)KEHHH IIaHCOB.
Knaccuueckoe H  TEOMETPHYECKOE  ONpPEICIICHHS
BEPOSITHOCTH. CratucTHueckoe OIpeeIeHHE
BEPOSTHOCTH. JIEMEHTapHbIE CBOMCTBA BEPOSTHOCTH.
Ompenenenne  yCIOBHOH  BepoaTHOCTH.  [eopema
BeposTHOCTB CiTyyalHBIX | YMHOXKeHHs BeposTHocTeif. HesaBucumocTs COOBITHIA.
s COOBITHH. [Tomapras  HE3aBHCHMMOCTHP H  HE3aBHCHMOCTL B
COBOKYIHOCTH. @OpMyJBl IIONHOM BEPOATHOCTH H
Beiteca. CxemMa He3aBHCHMBIX HCIBITaHHH M (opmyna
Bepuyumu. HauBeposiTHeilnee YHCIO  HACTYIUICHHSA
COOBITHH.
L O6mee omperenenue ciydaitHo# BeqMUHHBL. DYyHKIHS
JIuCKpeTHBIE Clly4YalHEIE : i
P4 pacrpeJieieHis] U ee CBOMCTBA. JIUCKpETHBIE CIlydalHBIC
S g BENMMYMHBl M WX  pacmpeneneHus.  Hekoropble
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CTaHJapTHBIE 3aKOHHI paclpeneneHus. Martemartuueckoe
OXMJaHWe M JUCIepCHs Ul JUCKPETHBIX CIydalHBIX
BeIMYMH. MareMaTHdecKHue OXKHIaHHA JUIl THUIIMYHBIX
JMCKPETHBIX paclpeie/IeHHUH.

HenpepeiBarle pacnpenenenus. CBoHCTBa IUIOTHOCTH
pacipeeneHus. Tunuynele HelpepbIBHEIE
pacmperienieHds. MaremaTH4ecKkoe — OXHMIaHHE A
HEIpPEPhIBHBIX CIy4YaiHBIX BEJIMYMH. MareMaTHyecKue
0XKHJJaHHS ISt THITMYHBIX HENPEPHIBHBIX
pacnpeneneHui. Jlucnepcus HempephIBHOH cCilydaiHOM
BenuuuHEL. ~ CBoiictBa  aucnepcud.  Koapuaius,
koadpdunuent xoppensiuu. CpoiicTBa Ko3(pduuMeHTa
KOPpEISIHH.

HenpepsiBHble
CJ'Iy‘-IElﬁHBIC BEJIM4YHHBI.

PS5

HepaBenctBo YeObimepa. 3akoH OONBIIMX 4YHCEL
Teopembr YeObimera, MapkoBa, bepHymu. Teopemsl
P6 IIpenensHbIE TEOPEMBI. [Tyaccona, nokxaneHas TeopemMa Myaspa-Jlannaca,
HHTerpanpHas Teopema Myagpa-Jlannaca. LlentpanbHas
IpefieNbHas TeopeMa.

Bribopounsni meron. IlepBuunas obpaboTka AaHHBIX.
I'pynnupoBka pnaHHBIX. ['paduueckoe mpencTaBiIeHHE
JaHHBIX. OMIUpUYeckas (YHKIHSA paclpeleleHHus.

OnwucarenbHast
I'paduueckoe Hu300pakeHue CTATHCTHYECKOIO
cratucTika. OLeHKH
P7 et s pacmpenenenusi.  TodedHble  OLIEHKH  I1apaMETPOB
pavieTh paclpeiefIeHUsA: HECMEIIEHHOCTh, COCTOATENIBHOCTE H
pacupeiesieHusl. "
3¢ dexTHBHOCTE oOIEHOK. JloBEepUTENBHBIH HHTEpBA.
[locTpoeHne  MOBEPHUTENBHOTO  HHTEpBasa TS
MaTEMaTHYECKOIr0 OXKUIaHUS H TUCIIEPCHH.
P8 IIpoBepka [TpoBepka cTatucTudeckux runores. Kpurepuit cornacus
craTucTHyeckux runores. | [lupcona.
KoppensaruoHHsIii
P9 anamu3. Perpeccuonnsni | Koppensaiuonnslii ananus. PerpeccuoHHBIN aHanus.
aHaJu3.

2.4.1.4. SI3pIK peau3alMU NPOrpaMMBbI
[TporpaMma AMCUMILTHHEL peau3yeTcs Ha rocyJapcTBeHHOM s3bike Poccuiickoi ®enepanum.

2.42.YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE
JACTIMITIMHBI

Teopus eeposmHocmu U MameMamuieckas Cmamucmuka
D/IeKTpPOHHBbIE pecypchl (H31aHUA)

1. lHemun C.E., Jlemuna E.JI. Teopusi BepositHoctr. Y.1. Cnyuwaitaele coObitusa. Himxaui
Tarmm: HTU(¢) YpdV, 2017, -240c. 3JIEKTPOHHBIA pecype
http://elar.urfu.ru/handle/10995/48459

2. lemun C.E., lemuna E.JI. Teopus BepostHocTH. U.2. Ciyuaiinsle BenuduHbl. Hiokuui
Tarmn: HTU(d) VpdV, 2017.-286c¢. 9JIeKTPOHHBII pecypc
http://elar.urfu.ru/handle/10995/48460

3. Jlemun C.E., Jlemuna E.JI. Teopus BepostHocTH. U.3. CucreMbl M QYHKUMH CIoydyakHBIX
BeJMYMH. chydaiinpie mnpoueccel. Hmxuuit Tarmm: HTH(d) VYpdV, 2017. -286¢.
ANIEKTPOHHBIA pecypc http://elar.urfu.ru/handle/10995/54458
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. Xamunymnus, P.SI. Matematuka: 6a3zobiii kype : [16+] / P.A. Xamumynnug, B.11. I'yasan.

-5-e u3m., mepepab. u mom. - MockBa : YruBepcuter Cuneprus, 2019. - 720 c. -
(YHuBepcuteTckass  cepusi). - Pexum  jmocrtyma: mo  moammeke. - URL:
http://biblioclub.ru/index.php?page=book&id=571501 (mata obpamenus: 28.07.2020). -
bubmuorp. B kH. - ISBN 978-5-4257-0386-6. - TeKCT : 31€KTPOHHBIH.

. Menennosa HO. A. OCHOBEI BEICIIEH MaTeMaTHKH : Kypc JeKIui : yueOHO-MeToIu4ecKoe

nocobue / KO. A . MenennoBa ; MunucrepcTeo oOpasopanus W Hayku Poccuiickoi
Denepamyn, Ypanbckuil denepansHblil yHHBEpcUHTeT MMeHH nepporo IIpesunenta Poccun
B.H. Ensmyina. — ExatepunOypr : U3marensctBo Ypansckoro yHuBepcurera, 2017. — 88 c.
PexxuMm mocTyma: cBoGomHsIH - http://elar.urfu.rw/handle/10995/46969 — ISBN 978-5-7996-
2017-2. - TekcT : 3MEeKTPOHHBIH.

Xyxosckas, T.B. Beicias Mmaremarsika B IpEMepax H 3aavdax : yueOHoe nocodue : B 2

4. / T.B. XXykosckas, E.A. Monokanosa, A.W. Ypycos ; MunuctepcTBo 06pasoBanus U
Hayku Poccuiickoit @epepanmu, PenepanbHOe TOCYAApPCTBEHHOE OIOKETHOE
obpazoBatensHOE ydpexIeHue BEICIIIETO obpaszoBaHus «TamboBCKUH
roCyJapCTBEHHBIH TEXHHUYECKHH yHHBepcHTeT». - TamboB : M3maremsctBo PI'BOY
BIIO «TI'TV», 2017. - Y. 1. - 130 c. : wi. - Pexxum moctyna: mo noxmucke. - URL:
http://biblioclub.ru/index.php?page=book&id=498922 (nara obpamenus: 31.01.2020). -
Bubmuorp.: ¢. 127. - ISBN 978-5-8265-1710-9. - TekcT : 21€KTPOHHEIA.

XKyxosckas, T.B. Bricmmas Mmaremartuka B IpHMeEpax M 3ajadax (UHOICEHepHble U
IKOHOMUYECKUE CchneyuanbHocmu) . ydeOHOe 3JIeKTpoHHOoe H3jaHue : B 2 uacTax / T.B.
XKyxosckas, E.A. Monokanosa, A.W. YpycoB ; MuHucTepcTBO 00pa3oBaHMs H HayKH
Poccuiickoit ®enepanuu, TamOoBCKMil rocyIapcTBEHHBIH TEXHHYECKHHM YHHBEPCHTET. -
TamGos : ®I'BOY BIIO "TI'TY", 2018. - Y. 2. - 161 c. : Tabn., rpad. - Pexum noctyna: mo
noamucke. - URL: http:/biblioclub.ru/index.php?page=book&id-570339 (nata obpameHnus:
31.01.2020). -BuGauorp. B k. -ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. ).
- Tekcr : ameKTPOHHBIA.

. Banmun, K.B. Teopus BeposTHOCTe# M MaremarHdeckas cTaTHCTHKa : y4yeOnuk / K.B.

Banmun, B.H. Banusikos, A.B. Pykocyes. - 3-e u3n., ctep. - Mocksa : Jlamxos u K°, 2020.
- 472 ¢ : wun - Pexum goctyma: mo  mommucke. -  URL:
http://biblioclub.rw/index.php?page==book&id=573173 (mata oOpamenus: 31.01.2020). -
bubnuorp.: c. 433-434. - ISBN 978-5-394-03595-1. - TekcT : 21€KTPOHHBIH.

. Tyran6aeB, A.A. MareMaTuuecKuii aHanu3: MPOM3BOAHBIE W Tpaduku ¢GyHKIME / A.A.

Tyran6aes. - 3-e u3n., crepeotun. - Mocksa : ®nunra, 2017. - 91 c. - Pexxum moctyna: mo
noamucke. - URL: http://biblioclub.ru/index.php?page=book&id=103836 (mata obparieHusi:
03.02.2020). - ISBN 978-5-9765-1305-1. - TekcT : 31€KTPOHHBIA.

IIeyaTHbie H3MaHuA

1

3.

4.

MareMaTHyecKas CTaTHCTHKA : yuyeOHO-MeToz. mocoOue amst cTyxd. Bcex (opm oOyd. Beex
Hanp. (cmer.) moarotoBku / Mun-Bo oOpaszoBanus M Hayku P®, ®en. roc. aBTOHOMHOE
o6pa3, yupex. Beiciiero mpod. oopasopanus "YpdY um. nepporo IIpesunenta Poccuu b.
H. Ensuuna", Huwkaerar. Texuon. ue-T (¢) ; aBr.-cocT. C. E. Jlemun, E. JI. Jlemuna. -
Huwxuauit Tarun : HTU()) Yp@VY, 2016. - 284 c. - Tepm, crnosaps: 205- 209. - bubnworp.: c.
210 (16 Hazg.). -ITpunoxenus: c. 211-284.

ITucemennsi, Jmutpuit Tpodumoud . KoHCmekT NeKIMi IO BEICIICH MaTeMarHKe :
[momusnit xype] / . T. ITuceMeHHsIH. - 12-e w31, - Mocksa : AVPUC-IIPECC, 2014. - 608
c. : uiL. - (Beicmee o6pazosanue). - [Ipunoxenus: c. 599-603.

Ilemun C.E., Jlemuna E.JI. Teopus sepostHoctd. Y.1. Criyuaiiuble coObitud. HukHui
Tarun: HTU(¢) YI'TY-VIIH, 2010.-162c¢.

Jemun C.E., Jlemuna E.JI. Teopus BepostHoctH. U.2. CiyuwaiiHple BelnuMHBL HIOKHIH
Tarwn: HTH(d) Yp®V, 2010.-252¢.

32



IIpodeccuonansubie Ga3bl

CHCTEMBI

JAHHBIX,

1.9BC «YuuBepcuterckas 6ubnuoteka onnaitny» (http://biblioclub.ru)
2.9BbC «Jlaub» (https://e.lanbook.com/ ).
3.9b «Dnexrponnas 6ubnmuorexa HTW» (http://nti.urfu.ru ).

Martepuaasi aas g ¢ OB3

Bece xontent OBC mpencraBneH B Buzme ¢aitoB crmenuwansHOro (Qopmara s
BOCIIPOM3BEJIEHHSI CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJE, IIPHUTOTHOM IS MIPOYTEHHS C
HCIIOJIL30BAHMEM YKPaHHOH JTyIIbI H HACTPOHKO#H KOHTPACTHOCTH.

HH(})OPM&HHOHHO-CHP&BO'!H]:IB H IIOHMCKOBBIC

2.4.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE TUCITUITIJIMHbI
Teopus gepossmuocmu u Mmamemamuyeckas CMamucmuka

Ceenennss 00 OCHAIIEHHOCTH IMCUHUILIHHBI CHENHATH3HPOBAHHBIM H Ja00paTOPHBIM
00opy10BaHHEM U NPOrPaMMHBIM obecnedeHueM

No Bun 3ansaruit HanmenoBanue | OcHaIEHHOCTE ClIEIHATBHEIX ITepedens
m\ CIEIHATBHEIX | IIOMEIIEHHI U TOMEIeHHH IS IIPOrPaMMHOT0
i IIOMEINEHuH U CaMOCTOATEIbHOM paboTHI obecnieueHusl.
TIOMELIEHUH IS PexBu3UTEI
CaMOCTOSATENHHO IIOATBEPIKAAIOIIETO
it paboTHI JIOKYMEHTa
1 | Jlexoun VYyebuas MebGens ayquTOpHAs ¢ | Microsoft Windows,
ayIUTOPHS I | KOJIHYECTBOM pabodux MecT B | OQUCHBIH IaKeT
IIPOBE/ICHHUS COOTBETCTBHHM C KojudecTBoM | Microsoft Office,
JIEKIIHOHHBIX cTyneHToB, pabouee wmecto | JJoroop Ne 43-12/1712-
3aHATHH npernoaaBarens, nocka | 2019 oT 18.11.2019.
ay/IUTOpHAs.
Kommnekt HEPEHOCHOTO
IPOEKIIHOHHOTO
o0opynoBaHUS: HOYTOYK,
IPOEKTOp, S9KpaH Ha IITaTHUBE.
2 | Ilpaktiueckue VyebHas Me6ens ayIUTOpHAs ¢ | Microsoft Windows,
3aHATHS ayIUTOPHS AT | KOMHYIEeCTBOM pabodux MecT B | OQHCHBIH IaKkeT
IIPOBEIECHUA cooTBeTCcTBHH ¢ KonmdecTBoM | Microsoft Office,
IIpaKTHYeCKHX | cTyneHToB, pabGodee Mecto | loroBop Ne 43-12/1712-
3aHATHH IpernojaBaress, nocka | 2019 ot 18.11.2019.
ayIUTOPHAs. MathCad 14, Cuert-
KomnetorepHas texHuka: | gaxrypa Ne Tr066970 ot
IepcoHaNbHBle  KoMmbioTepsl, | 12.12.2008, 3A0
nepudepuituple  ycTpoiictsa, | "CodrJlaitn Tpeiin",
JOCTyl B 3JIEKTPOHHYIO | OeccpodHO.
UH(pOPMAITMOHHO- MathCad 15, Cuer-
obpasosarensuyto cpexy HTU | dakrypa Ne Tr066970 ot
(buwnmmana) YpdV, xommrekt | 12.12.2008, 3A0
JIMIEH3HOHHOTO "Co¢rJlaiin Tpein",
nporpaMMHOro obecneyenus. | Heccpodso.
3 | Koncyneramuu YyebHas Meb6ens ayIUTOpHAs c He pefyerc
ayIMTOPHs ISl | Konu4ecTBOM pabo4yMx MecT B

33




IIPOBEOCHHUA

COOTBETCTBHH C KOJHYECTBOM

KOHCYNIbTAllMil | CTyZeHTOB, pabodyee MecTo
IIpenoaaBaTes, J0CcKa
ayJMTOpHas.
4 | Texymmii VYuebnas Meb6ens ayJIUTOpHas c
KOHTPOJIb, ayOUTOpPHSA I | KOJIHYECTBOM pabo4yMX MEeCT B
IOPOMEXYTOUHAs | IPOBEICHHS COOTBETCTBHHM C KOJIHMYECTBOM
arTecTanus TEKYLIETO CTyIEHTOB, pabouee MecTO He tpebyercsa
KOHTpOJIS H IIpernoiaBaTels, JIOCKa
IIPOMEXYTOYHO | ayIMTOPHA.
¥ arrecTainuu
5 | Camocrosrensras | [Tomemenus qis | Me6ens ay/UTOpHAs ¢ | Microsoft Windows,

paboTa cTyIeHTOB

CaMOCTOSTEILHO
i paboTeI
obyygaromxcs

KOJIHYECTBOM pa60‘mx MECT B
COOTBETCTBHH C KOJIMYECTBOM

CTy[IEHTOB, pafodyee MecTo
IperoaaBaTels, JocKa
ayqUTOpHAsl.

KoMmnsrorepras TeXHHKA:
IIEPCOHANIPHBIE  KOMIIBIOTEPEI,
nepudepuiiHple  YCTpOiicTBa,
HOIKITIOYEHHUS K ceTH
Huteprer, JOCTYyI B
3NIEKTPOHHYIO
HH(pOpPMAIHOHHO-

obpasoBarensHyto cpeny HTHU
(bumuana) YpdV, xommiext
JTMLEH3HOHHOTO
IIPOrPaMMHOT0 00eCTIEUEeHHUS.

O(HUCHBIA MaKeT
Microsoft Office,
Horosop Ne 43-12/1712-
2019 ot 18.11.2019.
MathCad 14, Cuer-
¢axrypa Ne Tr066970 ot
12.12.2008, 3A0
"Codr1Jlaiin Tpeiin",
HeccpoyHo.

MathCad 15, Cuer-
dakrypa Ne Tr066970 ot
12.12.2008, 3A0
"CodJlaita Tpeiin",
HeccpoyHo.

Jorogop Ha
Ipe0CTaBICHAE
IIOCTOSTHHOTO JIOCTYTIA K
cetd MuTepHer ot
30.12.2019 Ne 800037

2.5. PABOYAS TIPOT'PAMMA JTUCIHITIMHBI
Cneyuanvheie pazoenvt usuxu

Pabouas nporpaMma JUCIUIIIHHEI COCTABJIEHA aBTOPAMH:

VYuenas crenenn Ioapa3snenenue
Ne n/m @amuius Umsa OtaecTBo > | JomkHOCTH e
Y4eHOe 3BaHHe
1 CTapIui ernapTaMeHT

XonelpeB Anekcanp P Aeuap

IPErnojaBaTe | eCTECTBEHHOHAYYH
AHaToJIbeBHY

b oro obpa3oBaHus

2.5.1. COAEP)KAHHUE 1 OCOBEHHOCTH PEAJIM3AIINU JJUCITUIIIMHBI
CreyuanvHeie pazoenvt ¢puzuxu

2.5.1.1. Texuoyioruu o6y4eHnsi, HCIOJIb3yeMble IIPH H3Y9eHHH JHCHMILITHHBI MOXYJIA

Cmemannoe o6y4eHue ¢ HCIONIB30BAHUEM OHJIAMH-KypCa.

2.5.1.2. Ilnanupyemble pe3yJIbTaThl 00y4eHHs (MHIUKATOPHI) 10 JHCHHILIHHE
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Kon m HaumeHoBanue
KOMIIETeHIIHH

ILnanupyembie pesyabTaTe! 00ydeHus (MHIHKATOPDI)

OIIK-1. Cnocoben
dopmynHpoBaTh W pelmarh
3aJ]aud, OTHOCSINHECT K
npodeccHOHATBHOM
IeATeNIEHOCTH, IIPUMEHSIS
(GyHnaMeHTalbHBIE  3HAHHA
OCHOBHEIX 3aKOHOMEPHOCTEI
pa3sBHTHSA NPHPOJEI, YeIOBEKA
i obmecrBa

3nams:
* (yHIaMeHTaIBHBIE
pPa3BUTHH HAYKH;
¢ HasHaYeHHE W  I[IPHHIMIEI
(bu3YecKuX IpUbOpPOB.
Ymeme:
* paborath ¢ mpHGOpaMH M OBOPYIOBAHHEM COBPEMEHHOI
(usnueckoii mabopartopum;
® MHCIOJB30BATH PA3IMYHbIE METOMMKH (DH3MUECKHX H3MEPEHHIT
¥ 006pabOTKH 3KCIIEPUMEHTAIBHEIX NAHHBIX, B TOM YHCIE C
IIPHMEHEHHEM KOMIIBIOTEPHOH TEXHHUKH M MH(OPMAIHOHHBIX
TEXHOJIOTHH IIPH peLlIeHHH 3a/1aY;
Hmemb onvim/snadems:
® HABEIKAMH  HCIIOJB30BAaHHMS  METOJIOB
MOJIEJIMPOBAHHS B MH)KEHEPHOM IIPAKTHKE;
® NPUMEHEHHS OCHOBHEIX METOAOB (PH3MKO-MAaTEMaTHIECKOTO
aHalu3a s peIICHUs €CTECTBEHHOHAYYHBIX 3a/1a4;

(u3MYecKHe ONBITE, HMX pONb B

JOEHCTBHSA  BaXKHEHIIHX

(Gu3ryecKoro

OIIK 3. Crniocoben
IIPOBOJIUTE MCCJIEIOBAHHSA H
M3BICKaHHS JUIA  pEIICHHS
IPHKJIAIHEIX  MHXXEHEPHBIX
3ama4 OTHOCSIIMXCSH K
npodeccHOHaTBHOM
IeATeIbHOCTH, BKJTIOYast
MIPOBEICHHE H3MEpeHUH,
IUIAHHPOBAHHME M MTOCTAHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETALHUIO 10y YeHHBIX
PE3YIIETaTOB

3uame:

® METOIIOR TEOPETHYECKHX 51 SKCHEePUMEHTAIBHBIX
HCCIIEIOBaHUH B QHU3HKE.,
Vvems:

® IIOHHMATh, U3NlAraTh ¥ KPHTHYECKH aHATU3MPOBATh OA30BYIO
o0uiedusIIecKyro HHPOPMALHIO;
Hmemsb onvim/énademn:
* (pU3MYECKHIMHA ¥ MaTeMaTHIECKAMH METOIAMH 06PaGOTKH 1

aHanu3a HHGOpMaNuK B 061acTi obmiei pusukm.

I1K-1. Cnocoben pemats
3a]]a4d, OTHOCSIIIHAECH K
IpodeccHOHATEHOM
JeATENbHOCTH, IPUMEHSA
METOBI MOJETHPOBAHHS,
MaTEMaTHYECKOI0 aHaJIH3a,
€CTECTBEHHOHAYYHEIE H
001IeHHKEHEPHEIE 3HAHUSA

3uname:
® OCHOBHBIE TIOHATHSA, 3aKOHBI
JNEKTPUYECTBA H MarHeTH3Ma,

U MOIEIH MEXaHHKH,
KojeOaHW# ¥  BOJIH,

KBAaHTOBOH  ()M3MKM,  CTATHCTHYECKOM  (QHM3UKM U
TEPMOJHHAMHKH;
® OCHOBHbIE (HM3MYECKHE BENHYHMHBI M  (PU3MYECKHE

KOHCTAHTEI, MX OIPEJNENEHUE, CMBICI, CIIOCOOBI H €IMHHIIBI
HX M3MEpPeHHS;

Ymemn:

® OOBSCHAUTH OCHOBHBIE HAOIIOJaeMble  MPHPOJHBIE U
TEXHOI€HHBIE  fBICHHUA M 3pdekTsl ¢  nosuumit
(GyHIaMEeHTAIBHBIX (pu3YecKux B3aMMO/ICHCTRHIA,

UCTOJIKOBBIBATEH CMBICIT (PU3UYECKUX BETTMYMH U TIOHATHIA;
® 3aMUCBIBATE  YpaBHEHMS Ui (M3MYECKMX  BEIHYMH,
3alMChIBaTh YPABHEHMS IIPOIIECCA M HAXOIUTH €TI0 PElIeHHE;
Hmempe oneim/gnadems:
® 00pabOTKM M HHTEPIPETAINH PE3Y/IbTATOB SKCIIEPUMEHTA, B
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TOM YHCJIE C TPUMEHEHHEM KOMIBIOTEPHONH TEXHUKH WU
HH(OPMAIIHOHHEIX TEXHOJIOTHH.

[TIK-2. Criocoben
Y4aCcTBOBATE B
IIPOEKTHPOBAHHH
TEXHUYECKHX 00BEKTOB,
CHCTEM H TEXHOIOTHYECKHX
IIPOLIECCOB C YUYETOM
OKOHOMHYECKHX,
3KOJIOTMYECKHX, COIMAIBHBIX

Suame:

® TEOPETHYECKHE OCHOBEI, OCHOBHEIE IIOHATHS, 3aKOHBI H
MOJIETH MEXaHHUKH, MOJIEKYJIAPHOH (QH3UKH, 3JIEKTPHYECTBA
W MarHeTus3Ma, OITHKH, aTOMHOH (u3uku, ¢u3uKy
aTOMHOTO s/ipa M YacCTHI[, TEOpUH KojeOaHWHt W BOJH,
KBaHTOBOH MEXaHHKH, TEPMOIHHAMUKH M CTATHCTHYECKOMH
(bU3UKH;

Hmemyw onvim/enadems:

H IpyTHX OrpaHHYEeHUH ® HaBBHIKAMH  HCIIOJB30BaHHA  METOJOB  (PH3HUYECKOIO
MOJIEIHPOBAHHUS B HH)XEHEPHO MTPAKTHKE;

[TIK-4.Cniocoben mpoBouTe | 3name:

U3MEpEeHHs U HAOIIOACHHS, B | @ IONE30BATBCH TEOPETHYECKHMH OCHOBAMH, OCHOBHBIMH

cdepe npodeccHoHATLHOM TIOHATUAMM, 3aKOHAMH U MOJIEIISIMH (DHU3HKH.

JEeATeIbHOCTH 00pabaThiBaTh
U TIPEJICTaBIISATh
9KCIIEPHMEHTAIBHBIE JaHHBIE

Ymemn:

® JCIONb30BaTh METOABI (DU3MYECKOr0 M MaTeMaTHYeCKOro
MOJICTUPOBAaHMSA, a TaKKe IPUMEHATb METONbI (DH3HUKO-
MaTeMaTH4YeCKOT0  aHalu3a K  PeIIeHHI) KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKHX IIPoOJIeM

2.5.1.3. Copep:kaHne IUCHHILIMHBI

Kon
pa3jaena,
TEeMbI

Pa3znes, Tema
JHCHHUILIHHBI

Copep:xanue

P1

BonnoBas ontuka

Ipencrasnenune o npupone cBera. CBeTOBas BOJIHA.
KorepeHTHOCTP M MOHOXPOMATHYHOCTH CBETOBBIX
BOJIH. ITpocTpancTBeHHAs %4 BpEMEHHasI
KorepeHTHOCTh. CrocoOBl MOTYyYeHHS KOrepeHTHBIX
HCTOYHHKOB cBeTa. Pacdyer wuHTepdepeHIIHOHHOM
KapTHHBl OT JIByX KOTEPEHTHBIX HCTOYHHKOB.
OnThueckas JUIMHA IYTH H ONTHYECKAs pa3sHOCTh
Xoma BomH. MHTepepeHUHs B TOHKHX IUIEHKaX.
ITomoce! paeHO# TommuHE! (KMHH, Kojbla HeroToHa)
H TOJIOCBl  PaBHOrO  HakiIoHa. [IpakTHueckoe
IpPAMEHEHHE WHTEpOEpPEeHIMH CBETa: NPOCBETIIEHHE
OIITHKH, KOHTPOJIb 00pabOTKH MOBEPXHOCTEH, TOYHOE
H3MEpEeHHe JUIMH 0Tpe3koB. MHTepdepomeTpsl.
IIpunmun Troltrenca-®penens. Metox 30u ®penens.
[Ipsmonuneitnoe pacmpocTpaHeHue CBeTa.
HMudpaknus @peHens Ha KpyriioM OTBEPCTHH H
IucKe. 30HHAsH [UIACTHHKA.

Hudpaxkimus OpayHrodepa Ha OmHOM Imenw, Ha
U paKITHOHHOM pelieTke. Hudpakiponssie
cuekTpel.  Jlubpakums Ha  IPOCTPAHCTBEHHOM
pemerke. ®opmyna Bbparra-Byneda. HMcecnemposanue
CTPYKTYpEI KpucTamios. IloraTue o ronorpaduu.
EcrecTBeHHBIII M NONSAPHU30BaHHBIA CBET. Bk
IIOJIIPH30BAHHOIO CBETA (JTMHEHHO-TIONISIPU30BAHHEIA,
NOJIIPU30BAHHBIA 110 KPYTy M 10  3IUIMICY).

36




[Tonspusanus cBeTa TpPH  OTpPaXKEHHH. 3aKOH
Bproctepa. AHanu3 MONSPH30BAHHOTO CBETA. 3aKOH
Maimoca. [[goitHoe myuenpenomienue. [Tongapouaer u

HOJISpPH3AlHOHHEIE [IPHU3MEI. HckyccTBenHas
OINTHYECKAs AQHU30TPOIIHS. Wurepdepenms
IOJISIPH30BaHHOTO CBeTa. [Tpumenenue

II0JIAPH30BaHHOIO CBETA.

Ontuyeckn omHopomHas cpena. Jlucmepcus ceera.
O6nacTH HOpPMalTbHOH W aHOMAIBHON JUCIEPCHH.
ONeKTpoHHas TEOpHs IMCIEpPCHH cBeTa. M3myuenue
BasuioBa-YepeHkosa.

P2

KsauToBas ontuka

PaBHOBecHOCTB TEIUIOBOTO U3Ty4eHHUS.
DHepreTuyecKas CBETHMOCTb. Cnexrpanbuas
IIJIOTHOCTh SHEPreTHYECKOH CBETHMOCTH. AOCOIIOTHO
yepHoe Tteno. 3akoH Kupxroda. Pacmpenenenue
9HEPruH B CIieKTpe abCOMIOTHO YEPHOTO Tela. 3aKOHHI
Credana-bonpsimana u Buna.

KBanrtoBas rumnotesa usnydenus. Qopmyna Ilnanka.
3akoubl  Credana-BonpiMana  kak — clieicTBHE
tdopmynel [Tnanka. OnTHdeckas TUPOMETPHS.
@oroanexktpuueckuit 3ddexr. OCHOBHBIE 3aKOHEI
BHemnHero ¢oroaddexra. Portonsl. Macca ¥ UMITyIIbC
¢doroHa. YpaBHeHue JitHmreiHa ana ¢gortodddexra.
MuorohoToHHBIH tboToaddexr. BuyTtpenuuit
boToadpdexT.

Paccesnne (oTOHOB Ha dJIEKTPOHAX BELIECTBA.
Teopus sdpdexra Komnrona. [laBnenue cBera, ero
KBaHTOBOE H BOJIHOBOe 00BsACHEHHe. J[nanexTuyeckoe
€IUHCTBO KOPITYCKYIIPHO-BOJTHOBBIX CBOICTB
QJIEKTPOMAarHUTHOTO H3JTyUEHHSL.

P3

DneMeHTEI KBAHTOROMH
MEXaHHKH H aTOMHOH
¢bu3uKH

Oneitel  Pesepdopna mo  paccesHHIO  0-4acTHII
BemecTBoM. [lnaHerapHas Mozens aromMa U ee
KPHTHKa C IIO3MUMH  KJIACCHYECKOH  (DH3HMKH.
Ilocrynaret Bopa. bopoBckas Teopuss aroma
BoJloposia. JIMHeHYaThI CIEKTp aroMa BOAOpPOJA.
IToreHuuanel woHM3auMu ¥ Bo30yxaeHus. Teopus
bopa mnsa Bogopononono6Hex cucteM. OnbiT @panka
u I'epua. JIucKpeTHOCTH HEPreTUYECKHX YpPOBHEH B
aToMe. 3aTpyaHeHHs Teopun bopa.
KopnyckynspHO-BOTHOBOH Iyald3M CBOMCTB YaCTHII
BemiectBa. Bomuer ne bpoitns. Oneiter J[3BHCCOHA U
Ixepmepa. Cpoiictea BoaH jae bpoitna u  ux
BEPOSTHOCTHBIN CMBICIL. CooTHoureHue
HEOIPEEeIeHHOCTEH KaK IIPOSIBIIEHHE
KOPIYCKYJIIPHO-BOJTHOBOIO  JlyaJli3Ma  CBOMCTB
MaTepud. BonHoBasg (yHKIMS, €e CTaTHCTHYECKHH
CMBICT, CBOWCTBA M  HOpMHpoBKa. [IpuHIMI
IPUYUHHOCTH B KBAHTOBOH MexaHuKe. CTauuoHapHbIe
COCTOSIHHSL. YpaBHEHUE [IIpenunrepa JUTS
CTAllMOHAPHBIX COCTOSTHHM.

Cpoboanas yacTuna. MHKpodacTHIla B OJHOMEpPHOH
NPSAMOYTOJIbHOM NOTEHIHANBHON siMe ¢ OEeCKOHEYHO
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BBICOKHMH CTeHKaMH. KBaHTOBaHHE DJHEpPrud H
UMITyJIbc2  YaCTHIEL TyHHENBHBIH 3¢ dexr.
apMOHHYECKUIT OCIIUILIATOP.
KBaHToBO-MeXaHHMUECKas  3amaya Uil aToMma
BOJIOpOJA. DJEKTPOH B c(EepUyYeCKH CHMMETPHYHOM
noje. KBaHTOBBIE 4YMCla: IJaBHOE, OpOUTAIBHOE H
MardMuTHOE. DHEepPreTHYecKHil CIEeKTp 3JIEKTPOHOB B
atome. KBaHTOBaHHE MEXaHHYECKOTO M MarHUTHOTO
OopOUTATEHOTO MOMEHTOB 3JeKTpoHa. HopmanbHbii
ad ekt 3eemana.

Onerr Illrepua u I'epnaxa. CHoHMH  3I€KTpoHA.
CruHOBOE KBaHTOBOE YUCIIO. [Tpunnun
HEPA3IHYUMOCTH TOKIECTBEHHBIX YJaCTHIL.
®epmuonst ¥ 603oHBL.  [Ipunmun  Ilaymm.
PacnipesienieHe 31€KTPOHOB B MHOTO3JIEKTPOHHOM
atomMe 1o cocrosHusaM. Ilepuomumueckas cucTeMa
aneMmenToB JI.J. Menneneesa.

Topmo3zHoe PEHTIeHOBCKOE U3Ty4YEHHeE.
KopoTkoBonnoBas rpaHuna CILIOIIHOTO
PEHTI€HOBCKOr0  CIeKTpa.  XapaKTepUCTUYECKHH
peHTreHOBCKHi criekTp. 3akoH Mo3u.

CIoHTaHHOE H BBIHYXIEHHOE U3Iy4yeHue. MIHBepcHas
3aCeNIEHHOCTh 3HEPreTHYECKHX YPOBHEH M CIIOCOOEI
ee  ocymiecTBieHHs. IIpuHIMNManeHas  cxema
IEeHCTBHS KBAaHTOBOro TreHeparopa. ['a3oBeli u
pyOHHOBBIA  Jla3zephl. [IpHMeHEHHE  ONTHYECKHX
KBaHTOBBIX T€HEPATOPOB.

P4

DeMeHTHI KBaHTOBOH
CTATHCTUKH U QHU3UKH
TBEpPAOTO Tena

CBoiicTBa KPHCTALTHYECKUX Tel. THmbl CBs3eidl B
KpucTawiax. MineansHele U peanbHble KPUCTAIUIEL
CratucTH4ecKHi cmoco0 oOmMcaHus KOJUIEKTHBA
gacTull. Pa3zoBoe MPOCTPAaHCTBO. JJIEMEHTapHas
suyeiika. [InoTHOcTe  cocTosHME B (azoBoM
IIPOCTPAHCTBE.

IToeepxuocts @epmu. IloHATHE 0 KBaHTOBBIX
craTucTHKax bBoze-Ditnmreiitna u ®Depmu-/lupaxa.
PacripeneieHde  9JIEKTPOHOB ~ NIPOBOJMMOCTH B
MeTajle [0 OJHEepPrusM Mpu abCOoMOTHOM HyJe
temreparyp. OHeprus ®epmu. BBIpOKIEHHBIH H
HEBBIPOXKICHHEIM  JNEKTPOHHBIM  ras.  Bimsaue
TEeMIepaTypsl Ha  PaclpelelieHHe  DJIEKTPOHOB.
Temnepatypa @epmu.

DHepreTHueckHe YpOBHH  CBOOOJHBIX ~ aTOMOB.
O0oOmecTBIeHHe  3IEKTPOHOB B KpHCTalIe.
DOnepreTuyeckue 30HBI B KpucTamie. Pacnpenenenue
3NIEKTPOHOB II0 JHEPreTHMYECKHMM 30HaM. BasneHTHas
30Ha. 30HAa TPOBOAMMOCTH. 30HA 3allpellEHHBIX
SHEprui. OHeprus aKTHUBAIUH. Meranisl,
JM3JIEKTPUKH, IOIyIpoBoIHMKA. DPdexTrBHAL Macca
3JIeKTpOHA B KpHCTAJLIE.

[TonynpoBomuukd. CoOcTBeHHass  IPOBOJHUMOCTB
[OJIYTIPOBOAHUKOB. KBa3sW4acCTHIEI — 3JIEKTPOHBI
IPOBOJMMOCTH M JOBIpKH. YpoBeHb @Depmu B
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cOOCTBEHHBIX IOJTYNIPOBOJHHUKAX. [TpumecHas
IPOBOIMMOCTE IOTYIPOBOAHUKOB. DJIEKTPOHHEBIM M
IOBIPOYHBI  TIOJIYIIPOBOJHHKH. Temmnepatyprast
3aBHCHMOCTh 3JIEKTPONIPOBOTHOCTH
II0JIyIPOBOJAHUKOB. Te€pMHCTODEIL.

KoHTakTHBIE 5BIEHHS B NOJIYNpoBOAHHMKaX. KoHTakT
3NIEKTPOHHOIO ¥ ABIPOYHOrO IMOIYNPOBOJHUKOB (p-n
IIepexo) M €ro BOJbT-aMIepHas XapaKTepPHCTHKA.
[TonynpoBoAHUKOBEIE TUOMABI U TPAH3UCTOPEL.
DOTO3/IEKTPHYECKHE SBIECHUS B IONYIPOBOJHUKAX:
doronpoBomMMOCTh,  BHYTpeHHH#l  (hoTOa(deKT,
doroapdext B 3anuparonieM cioe.

[Tonsatue o ¢onHoHax. PacnpeneneHue (OHOHOB 10
SHeprusM. TemIoeMKOCTh KpHCTalla NPH HHU3KHX H
BBICOKMX TeMmmeparypax. [IoHATHE O KBaHTOBO#
TEOPHH  TEIUIONPOBONHOCTH  TBEPHABIX Tel H
3JIEKTPOIIPOBOHOCTH METaJJIOB.
Xapakrepuctiueckass Temmeparypa J[lebas. 3axoHEI
Hebas. CpepxnpoBoauMocTb. MarHuTHele CBOHCTBa
CBEPXIIPOBOJHUKOB. BricokoTemnepaTypHas
CBEPXIIPOBOAUMOCTb.

XapakTepuCTHKa aTOMHOTO f1pa: 3apsi, Macca,
pasMep, MIOTHOCTh. MaccoBoe H 3apslIoBOE YHCIIA.
CocraB sgpa. Hyknoner. M3oromer. M300apsr
BsaumopetictBue HykinoHOB. [lonsTe o cBoiicTBax u
mpupone sAaepHBIX cHI. JledeKkT MacChl U 3HEPTHH
CBSI3H SIZIEP.
PanmnoakTHBHOCTE. PanuoaktuBHEBIE PAIBL
Kunernueckuit 3akoH paguoOakTHBHOTO paclaja.
Inemeres dheramicE [TocTosnHas pagMOaKTUBHOIO pgcna,ua. AKTHBHOCTH
Ps5 ATOREHORG ANPE T panioaKTHBHOTO Bemecgaa. aKOHOMEPHOCTH |
S EMERTAE SHL npoucxoxaenue anbpa-, 6eTa- ¥ ramMma - U3ITy4eHUS
aTOMHEIX S7ep.
SnepHble peakiMy W 3aKOHBI coXpaHeHUs. Peakius
nenenus saapa. Llennas peaknus nenexus. Ilonarue o
ANepPHOH SHepreTHke. Peaknmuu cHHTE3a aTOMHBIX
anep. [IpobGnema  ympaBIfSeMBIX  TEpPMOSIEPHBIX
peaKiuii.
O6mmue CBOHCTBA 3JIEMEHTAPHBIX YACTHII.
Krnaccudukarus 3neMeHTapHbIX YacTHIl, UX B3aUMHas
npespaiaemMocTs. Jlentousl. Agposbl. KBapku.

2.5.1.4. fI3pIK peajin3alMy NPOrpaMMBl
[TporpaMma AUCHIHILIHNHEI pean3yeTcs Ha rocyIapcTBeHHOM s3bike Poccuiickoil Deneparyu.

2.52.YYEBHO-METOJUYECKOE 1 TH®OPMAIITMOHHOE OBECIIEYEHHE
JUACTHTUATIIINHBI

Creyuanvrvie pazoenvl Quauxku

JJIEKTPOHHBIE pecypchl (H3JaHUHA)
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Craponybuesa, I'.Il. Kypc nexumit mo ¢usuke: MexaHMKa, MOJeEKyIspHas (DH3HKa,
TEPMOJMHAMHUKa. JjekrpudyecTBo M MarHetwsM / I'.Il. Crapoaybuera, A.A. XameHko ;
@enepanbHoe rOCyJapCTBEHHOE OMODKETHOe 00pa3oBaTelbHOE YYPEXKIECHHE BBICIIETO
npodeccuonaneHOoro  obpazoBarus CTaBpPONONBCKHA  TOCYJAapCTBEHHEIH — arpapHbIii
yHuBepeuteT. — CtaBponons : CTaBpOIOIBCKHI TOCYIapCTBEHHbIH arpapHEblii YHHBEPCUTET,
2017. - 169 ¢ : wmn. — PexuMm pgoctyma: mno mommucke. - URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Huxepos, B.A. ®usuka: coBpemenHsii kypc / B.A. Hukepos. — 4-e usx. — Mocksa :
HMamkoB u K°, 2019. — 452 c. : un. — Pexmm gocryma: mo noxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

Huxepos, B.A. ®u3uka s By30B: MeXaHHKa ¥ MonekynspHas ¢usuka / B.A. Hukepos. —
Mocksa : [Jlamkos u K° 2017. — 136 c. : Tabm., rpad., cxem. — Pexum moctyma: mo

noamnucke. — URL: http:/biblioclub.ru/index.php?page=book&id=450772.
Abnpaxmanosa, A.X. ®usnuka. DIeKTpUYecTBO: TeKCTHl Jekumii / A.X. A6apaxmanopa ;

MunucrepcTBo obpa3oBanus u Hayku PO, Kasanckuii HallMOHAIBHBIA HCCIIeI0BaTeIbCKUI
TEXHOJIOTHYECKUH yHuBepcHTeT. — Kazanp : KasaHckuil Hay4yHO-MCCIIEIOBATEIbCKUIL
TEXHOJIOTHYECKHH yHuBepcureT, 2018. — 120 c. : cxem., Tabn., wi. — Pexum moctyma: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.

@usnka: npaktuky™m. B 3 4. Y. 1. Mexaunka. MonekynspHas Qu3nKa ¥ TepMOJHHAMHKA
/aBT.-cocT. A.A. Xonpipee, K.W. Koprucuk ; M-Bo o6pasosanus u Hayku P® ; ®LAOY
BIIO «Yp®V um. IlepBoro Ilpesunenta Poccuu B.H. Ensuuna», HuxHeTarnn. TexHo. HH-
T (¢un.). — Hiwxauit Tarun : HTU () Vp®@Y, 2011. — 134 c. http://elib.ntiustu.ru/992
®uzuka: npaktukyM. B 3 4. Y. 2. Dnekrponunamuka. Konebanus u BoiHs! /aBT.-cocT. K.
Kopnucuk, A.A. Xozapipes ; M-Bo o6pazoBauus u Hayku PO ; ®TAOY BIIO «YpdY um.
Ilepsoro Ilpesunenra Poccum B.H. Enmpuuna», Hwxserarwn. texson. uma-T (gummi). —
Hwxawit Tarun : HTU (¢) Yp®V, 2011. — 168 c. http:/elib.ntiustu.ru/991

@usnveckuii npakrukym: B 3 u. Y. 1. Mexauuka. MonekynsapHas ¢usuka u
TepMoIUHaMuKa /aBT.-cocT. A.A. XoxsipeB, K.M. Kopuucuk; M-Bo 06pa3oBaHus U HayKH
P® ; ®IrAOY BIIO «Yp®V wum. Ilepsoro Ilpesumenta Poccun B.H. Empnumar,
Hmxuerarun. texuon. uH-T (pun.). — Huwxuuit Tarun : HTU (¢) VpdVY, 2011. — 80 c.

http://elib.ntiustu.ru/990

IlegyaTHbie M3MaHuA

1;

Tpodumosa, Taucus UBanoBHa . ®usuka : yuebuux g By3os / T. K. Tpodumosa. -
Mocksa : Akagemus, 2012. - 320 c. : un. - (Beicuree npodeccrHoHanbHOe 00pa3oBaHUe.
baxanarpuar) -IIpeam. ykas.: c. 302-310.

Hp()(l)eCCHOHaJlel:le 0a3bI JaHHBbIX, mu})opmauﬂonﬂo-cnpanoqﬂme H ITOHCKOBBIC
CHCTEMBI

I

DneKkTpoHHO-OHbMHoTeYHas chucTeMa «Jlanb» https://e.lanbook.com

2. DOnexTpoHHO-OMONMOTEYHass cucTeMa «YHHBepcuTeTcKas  buOnmmorexka — Omnaiimy

e L9

http://biblioclub.ru/
9BC IPR books http://www.iprbookshop.ru
http://school-collection.edu.ru — eauHas KoJuleKIMs HUGPOBBIX 00pa3oBaTeNIbHBIX PECYPCOB

http://fcior.edu.ru - ®enepaneHBi HEeHTp HHPOPMALKMOHHO-00PA30BATENBHEIX PECYPCOB
(®IINOP)
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HCPHOHH'{ECKHE H3MaHHHA

1. Bectnuk MockoBckoro yHuBepcuteta. Cepus  3:
https://ezproxy.urfu.ru:4169/title_about new.asp?id=8508

2. BecrtHuK Cankr-IletepOyprekoro YHHBEPCHTETA.
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmxeHepHO-(PH3HUECKHIM KypHaI -

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

Venexu pusuueckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325

Hayuno-nonynapHslii ¢usuko-MareMaTudeckuii xypHan «KBanTt» - https://kvant.ras.ru

XKypHan TexHuueckoi ¢usuku - http://journals.ioffe.ru/journals/3

JKypHaun sKcriepiMeHTaBHOM U TeopeTH4YecKoi (pu3uky - http://jetp.ac.ru/cgi-bin/r/index

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

O@usuka. ACTPOHOMHS -

duszuka H XHMHA -

SO0 00 =1ON LA s

Marepuansi aas g ¢ OB3

Bece koHTenT 3BC npencraBneH B BHIAC

dusuyeckoe oOpasoBaHue B By3ax - http://pinhe.lebedev.ru

¢aiinoB cneumansHoro ¢opmara A

BOCIIPOM3BENCHHS CHHTE3aTOPOM PEYH, a& TaK XK€ B TECTOBOM BHJE, IPHTOMAHOM IJId IIPOYTCHHS C
HCIIOJIB30BAHUEM BKpaHHOﬁ JIYIIBI 1 HaCTPOﬁKOﬁ KOHTpPaCTHOCTH.

2.5.3.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUII/IMHBI

Creyuanvhoie pazdenvt usuxu

CBegeHnsi 00 OCHAIMEHHOCTH JUCHMILIHHBI CIIENHAJIH3IHPOBAHHBIM H ﬂaﬁopaTOPHLlM
Oﬁopy,HOBRHﬂeM H NIporpaMmMHbIM obecnevyeHHEM

HaumeHoBanue [lepeuens
No CIeIHATbHBIX OcHameHHOCTh CHEeIHaIbHBIX IPOrpaMMHOTO
n{ Bun zauaruii TIOMEIIeHHH 1 MOMENIEHHH U ITOMENIEHUH 1S oOecneueHus.
. TIOMeIIeHUH JUIs CaMOCTOSATENBHOH paboThHI PeKBU3UTEI
CaMOCTOSITENIEHOM MOJTBEPHKIAIOIIEr0
paboTEI JOKYMEHTa
1 | Jlekuun Vuebuas Mebens ayauTopHast ¢ | OnepanuoHHas cucreMa
ayAUTOpHS Ui | KonpdectBoM pabouux Mect B | Windows, opHCHBIH
IIPOBEJIEHUS COOTBETCTBHH ¢ KonmuecTBOM | makeT Microsoft Office
JIEKIIMOHHBIX cTymentoB, pabougee  Mecrto | Jloropop Ne 43-12/1712-
3aHATHH nperoaaearens, mocka | 2019 ot 18.11.2019.
ayJIMTOpHas. Cucrema
KomnerotepHas TEXHHKA: | BUICOKOH(EpEHIHH
KOMILIEKT (repeHocHOro — ecnu | Apache Openmeetings
aymutopusi He obopynoBana | Cucrema
CTallMOHAPHBIM yIIpaBIeHUs YIeOHBIM
obopy10BaHHEM) KOHTEHTOM H 00y4eHHEM
npoekuuonHoro obopynosanus: | LCMS Moodle
HOYTOYK/KOMIIBIOTED, IIPOEKTOP,
IPOEKIIMOHHBIH YKpaH/JoCKa.
2 | IIpaxktuueckue | YuebHas Meb6ens ayIUTOpHas ¢ | OnepaunoHHas cHCcTEMA
3aHATUS ayIUTOPHUS s | komauecTBoM pabounx mect B | Windows, opucHBIH
IIPOBEICHHUS COOTBETCTBHH ¢ KonuvecTBOM | makeT Microsoft Office
IIPaKTHYECKHUX CTylneHTOB, pabodee  Mecto | loroop Ne 43-12/1712-
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3aHATHH npenojiaBaTens, nmocka | 2019 ot 18.11.2019.
ay/MTOpHAas. Cucrema
Kommprotepras TEXHUKA: | yIpaBIeHHUs y4eOHbIM
KOMILTEKT (IIEPEHOCHOT0 — €CJIM | KOHTEHTOM U 00y4eHHeM
aymutopuss He obopyznosana | LCMS Moodle
CTaIHOHAPHBIM
o0opyaoBaHueM)
IIPOEKIMOHHOrO 000pyIOBaHHUS:
HOYTOYK/KOMITBIOTEp, IIPOEKTOP,
IIPOEKIIMOHHBIN SKpaH/I0CcKa.
Mebenp ayuTopHas ¢ — Cucrema
VyuebHas KOJIMYECTBOM pabOuuxX MECT B BUJICOKOH(epeHIHit
K ayIUTOPHUS IS COOTBETCTBHH C KOJTMYECTBOM Apache Openmeetings
OHCYJIbTAIlH
[IPOBEJIEHHS CTYIEHTOB, pabodee MeCTO Croboano
KOHCYJIbTAIlHH IpenoaaBaTens, 10ckKa pacnpoctpansemoe 10 ¢
ayJIMTOpHAs OTKPBITHIM KOJIOM
Texymuii Vuebuas ayauropus | Mebens ayJIHTOpHAs ¢ | OnepanuoHHas cucremMa
KOHTPOJIb, IUTSE IPOBEEHHS | KOMHUecTBOM pabouux mect B | Windows, obHCHBIH
IPOMEXYTOUH |TEKYIIero KOHTPOJS | COOTBETCTBHM ¢ KoimuyecTBoM | makeT Microsoft Office
as aTTecTallis |H TMPOMEXYTOYHOH | cTymeHTOB, pabodee  mecto | JoroBop Ne 43-12/1712-
aTTecTalun IpernoaaBarTens, mocka | 2019 ot 18.11.2019.
ayauTOpHas Cucrema
yIIpaBJIeHUs Y4eOHBIM
KOHTEHTOM H 00ydYeHHeM
LCMS Moodle
Camocrosrens | YyeOHas Me6Gens ayquTOpHAas ¢ | OnepannoHHass cucTeMa
Has pabora ayuTopus/ KoJmuecTBOM pabouux MecT B | Windows, O(UCHBIH
CTYIECHTOB IToMenieHnst Ui | COOTBETCTBHH ¢ KommdecTBoM | makeT Microsoft Office,
CaMOCTOSATENBHOM | cTymeHToB, pabouee  Mecto | loroBop Ne 43-12/1712-
paboThI IpenoaaBaTes, nmocka | 2019 ot 18.11.2019.
obygaromuxcs ayJAUTOpHAsL. Jorosop Ha
KommeroTepHas TEXHHUKA: | peI0CTaBIICHHE
[IEPCOHANBHEIE  KOMIIBIOTEPHL, | IOCTOSIHHOTO JOCTyNa K
nepudepuiinsie YCTPOMCTRBA, | CETH WuTepuer  oT
ycrpoiicta momxmrodeHus k| 30.12.2019 Ne 800037
cetu VHTepHeT, JOCTYyn B

ANIEKTPOHHYIO HMH(POPMALHOHHO-
obpazoBatensHyo cpeny HTH
(¢pumuana) YpdY, KOMIUIEKT
JIMIIEH3UOHHOTO  [IPOrpaMMHOI0
obecneyeHus

42




		2022-01-31T09:50:47+0500
	ФГАОУ ВО "УРФУ ИМЕНИ ПЕРВОГО ПРЕЗИДЕНТА РОССИИ Б.Н. ЕЛЬЦИНА"




