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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 ducounyimHa «XuMusi» obecrieunBaer () OPMHUPOBaHWE C/IeAYIOIIUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npodeCCUOHAIBHOM eATeTbHOCTH Ha OCHOBE

pod N8 OITK OC-1.4
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TEXHUYECKHMX HayK

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
Cojiep)xaHue HHUKATOpa Pe3ysibTaT 00yueHus
WHAUKATOpa
3HaTh TeOpeTUUECKWUM MaTepras 0
Bell[eCTBaX U UX IMpeBpalleHusIX;
3aKOHBbI XUMUU U UX TIPAaKTUUECKOMN
peanu3aLyu.
[TpumensieT GyHAaMeHTallbHble | ¥ MeTh UCIO/b30BaTh
XUMUYeCKre 3aKOHbI MpU CrielaM3upoBaHHbIe 3HAaHUS B
OITK OC-1.4 pelilieHrH NpodeCcCUoHaTbHBIX 00acTu XumMuK B TIpOdheCCUOHATBHON
3a/lau, MPOBOAUT U aHA/IU3UDPYeT | [1eATe/TbHOCTH
pe3y/ibTaThl HAYUHOTO Bnagers 0CHOBHBIMU HaBbIKaMU
XUMHUYECKOro SKCriepruMeHTa obpailieHus1 ¢ pa3TnuHBIMU

BellleCTBaMM; 3aKOHaMU XUMHUU U
CMOCOOHOCTBIO UX MCII0J/Ib30BaTh B
MPaKTUYEeCKOH J1eATeIbHOCTH TPU
pellleHrMY TPOM3BO/CTBEHHBIX 3a/la4y

2 MecTo pauciMiuiuHbl B cTpyKType OOII

V3yueHne JUCLATUIMHBI «XUMUs» Oa3upyeTcss Ha pe3y/bTaTaX OCBOEHHS CJIelyHOIIUX
JVCLIMIIMH/TIDAKTHK: «be30macHoCTb )KU3HeesTelIbHOCTU», «BBeseHre B MpodecCOHaNIbHYIO
JlesiTeIbHOCTb», «IH)KeHepHasi ¥ KOMIIbIoTepHast rpaduka»

JucimiiiHa — sIBsSeTCs NpeAllecTBYIOLled [y [JUCLIMIUIMH/MIPAKTUK: «bypeHue
He(TSHBIX CKBa)XUH», «['eosiormueckrie OCHOBBI BbIOOpa mpoljeccoB OypeHusi», «['eosorus
He(TU U rasa», «/IHHopMalIOHHbIe TeXHOIOTHUY B He(DTSHOM M ra30BOM MPOU3BO/CTBE»

3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBaseT — 4 3ET

TPpyA0eMKOCTBb B aKaJleMUYeCKHUX Yyacax
Bupt yueGHoii paGoThI (OpuH akageMuUyeCcKuii yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO Yaca)
Bcero Cemectp Ne 1
OO0111as1 TPYZA0EeMKOCTh AUCIIUATITMHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 64 64
JIEKLINU 32 32
naboparopHbie paboThI 16 16




TpaKTUYeCKrue/CeMUHapCKUe 3aHITUs 16 16

KoHTakTHasi paboTta, B TOM 4KC/Ie 0 0

B popme pabOoThI B 3/IEKTPOHHOMN
nH(MOpPMalMOHHOW 00pa30BaTe/IbHON 0 0
cpezie
CamocrosTenbHast paborta (B T.u. 44 44
KYPCOBOE MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Bu npome)XyTOuHOM aTTecTalyu
(UTOrOBOTO KOHTPOJIS 110 JUCLIUTITIUHE) JK3aMeH SK3aMeH

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbI
4.1 CBojiHbIe JaHHbIE N0 COAEP)KaHHUI0 AU CLUTI/IUHBI

Cemectp Ne 1

Ne HaumeHoBaHHe HEKL[I/II/IB“ALI Ko““};(};r HOH pa60T112113 (CEM) CPC dopma
n/n pa3;::ena 1 TeMbI N Ko N Ko N Kou. N Ko T(;Kym:ro
AMCLMILTHHBI o Yac. o Yac. o Yac. o Yac. | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
PeakuiioHHas OrtueT no
1 CnocobHOCTh 1 4 1 2 1 2 3 16 saboparop
BEIIIeCTB HoW pabore
O6iume
3aKOHOMEPHOCTH Ortuer 1o
2 MPOTeKaHuUs 2 4 2 2 2,3 4 1,2 28 naboparop
XUMHUUECKUX HoU pabore
TIPOLIeCCOB
XruMHyeckue Otuer 1o
3 CUCTEMBI. 3 4 3,4 4 4 2 naboparop
PacTBOpEI HOH pabote
DJIeKTPOXUMUUECK Otuer 1o
4 Y€ TPOoLIeCChl 4 4 56 4 56 4 jabopaTop
Ho¥ pabore
XWMHUS 371eMEHTOB Otuer 1o
5 58 8 7 2 7 2 naboparop
HoW pabore
6 Bricokomosekysip 6 4 8 2 8 7 Tecr
Hble COeJIMHEeHNsI
Xumuueckas Ortuet no
7 WieHTUUKALUS 7 4 naboparop
HOM pabore
IIpomexxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 80
4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHHI
Cemectp Ne 1
Ne Tema Kpatkoe copepxaHue
1 PeakuinonHas 1.1. OcHoBHbIe 3aK0HbI.1.2. CTpoeHue aToMa U
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CIIOCOOHOCTH BEITeCTB

repuojuueckas cuctema sjneMeHToB. 1.3. KucioTHo-
OCHOBHbIE CBOMCTBA BelllecTB. 1.4. Xumuyeckas
cBsA3b. 1.5. B3anmo/elcTBUS MeX1y YaCTULIAMU
BeleCTB B Pa3/IMYHbIX (PU3NUECKUX COCTOSTHUSIX U
CBOMCTBA BeLL[eCTB.

2 OO01ue 3akoHOMepHOCTH | 2.1. Dy1leMeHThbl XUMUUECKON TePMOIUHAMHUKN.2.2.
NPOTeKaHUsl XUMUUeCKUX | XUMHYecKast KUHeTHKa. 2.3. Xumuueckoe U (a3oBoe
TIPOLIeCCOB paBHOBeCHe.
3 XUMUYeCKUe CUCTEMBI. PactBopbl. CIoCcOObI BbIpa)KeHUsSI KOHI[EHTparnn. 3.2,
PacTtBOpsI PaBHOBecue B pacTBOpax 3/IeKTPOJUATOB. ['uapoms
coneid.3.3. [lucnepcHelie cucteMbl. KosonaHbie
pacTBOpbI. TBepble pacTBOPHI.
4 OJIEKTPOXUMUYECKUE 4.1. OKHUC/IUTEIbHO-BOCCTaHOBUTEIbHBIE TIPOLIECCHI.
MpOLIeCChl 4.2. DneKTpoxuMHueckye rporeccsl. ['anbBaHruecKye
snemeHThl.4.3. Kopposus u 3amura metasios.4.4.
DJIEKTPOJIU3.
5 XUMUs 3/1eMEeHTOB 5.1. Xumus HemetasioB 5.1.1. Yraepona.5.1.2.
Kpemnwmit.5.2. Xumus metannos.5.2.1. Metanisl
MOATPYIIbl MeAn.5.2.2. XuMus p-371eMeHTOB. 5.2.3.
Xumusi d-anemeHToB. CeMelCTBO esesa.
6 BricokomosekynsipHbie 6.1. YrneBogopoabl. CBOMCTBa, MOTyUeHre
COeIMHeHUs rpuMeHeHue. 6.2. MeTo/ bl M10/ly4eHUs 10 IMMEepOB.
CTpoeHye U CBOKCTBa MOJMMEDOB.
7 XuMHuyeckast 7.1. AHa/IMTUUECKU CUTHA/ U er0 BU/IbI.
yJeHTU(QUKaLus KauecTBeHHBIV 1 KO/IMYECTBEHHBIN aHamu3. 7.2.

XuMHUUeCcKuil, (PU3MKO-XUMUUECKU U (Hr3ndecKui
aHasu3.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 1

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akajeMu4ecKHX
4acoB

OCHOBHBI€ K1aCChl HeopraHnu4YeCKux

coeZIMHEeHUM

2

OnpejeneHve 5KBHBa/ieHTa BellleCTBa

PeaKL[I/II/I B PaCTBOpPAX 3JIEKTPOJIMTOB

'uaponus cosnen

OxucIuTenbHO-BOCCTaHOBUTEILHBIE peakuun

DJIEKTPOJIM3

XUMHUYeCKre CBOICTBA METa/I/IOB

RXIJ (DU [WIN| -

YTrneBogoposbl

NININININININ

4.4 TlepeyeHb NPAKTUYECKUX 3aHATUH

Cemectp Ne 1

Kos-Bo dKadJleMHU4YeCKHuX

No Tembl NpaKTHUeCKHX (CEeMHUHAPCKHUX) 3aHATHI
4acoB
1 OcHOBHBbIe 3aKOHbI XUMUU 2
2 OcCHOBHBIE K/1aCChl Bell[eCTB 2




[Tepuoanueckuii 3akoH u [1C [I.V1.MeHgeneeBa
Peakiuu B pacTBOpax 3/1eKTPOJIMTOB

. OKMCIMTe/IbHO-BOCCTAHOBUTE/TbHBIE peaKIuu
DJIEKTPOJIU3

XHMUUeCKre CBOMCTBA MeTaslJIOB
YTJ1eBOZI0PO/IbI

R (UT |~ (W

NINIININININ

4.5 CamocTosTe/1bHasA padora

Cemectp Ne 1

No Buj CPC Ko/i-Bo akajeMuueckux
JacoB
1 OdopmiieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U 12
TTPAKTUYECKUM paboTam
9 [ToAroTOBKA K NIPAaKTUUYECKUM 3aHSITHSIM 16
(y1abopaTopHBEIM paboTam)
3 [TpopaboTKa pa3zenoB TeOPETUUECKOTO MaTeprasa 16

B xo/ie mpoBezieHUst 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/Ieyollie HTePaKTUBHbIe
MeTo/bl 00yueHus:: [IMCKyCCust IB/ISIeTCST OIHUM M3 BH/[OB MHT@PAKTUBHBIX 00pa30BaTe/TbHbIX
TexHosoruit. [lpescTaBssieT coboit 06CyxjeHre, COBMECTHOe MCC/Ie[JoBaHe KOHKPEeTHOMN TeMBbl,
3a/lauM U SIBJIEHWST MeX/y BCEMU Y4aCTHUKaMu oOpa3oBaresbHOro mporjecca. [TpoBeseHue
3aHATUN-JUCKYCCUN CTUMY/MPYeET TI03HABaTeIbHY0 aKTUBHOCTE 00yUaroIuxcsi, CIOCOOCTBYeT
6osiee OCMBICCTIEHHOMY OCBOEHUIO UMW HOBBIX 3HaHUM MOCPe/ICTBOM TOJTOTOBKU apryMeHTaLun
Y 3allMThI CBOeH MO3ULMH 110 00Cy>KJaeMoii Teme.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHHUA /1A 00yUYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToguuecKue yKa3aHUs /I 00yJarOIUXCS M0 MPAKTHUYECKUM 3aHATHAM

Hypapes B.U., IToxuzgaes FO.H., Kysneriosa A.A. v gp. XUMUA- Npkytck: U3g-80 UpI'TY,
2013.-140c.

5.1.2 Meroauueckue yKa3aHHus Jjis 00yUJaroIUXcsA 1Mo 1abopaTopHbIM pabdoTam:

KysnerjoBa O.B., Boukapesa C.C., lynapeB B./. OcHoBbI 0011je#1 1 HeOpraHMUeCKON XUMUH.
JlabopaTopHbI# MpakTUKyM / 1o o6, pes. KysuerjoBoit O.B. — UpkyTck : 3a-so UPHUTY,
2022.-172 c.

5.1.3 MeToguueckue yKa3aHHus /IS 00yUYarOIUXCA M0 CAaMOCTOATeTbLHOM padoTe:

Kysneriosa O.B., 3yera B.I1., TommwmHoeBa 3.H., J/lebegera O.B. Xvumust. TecToBble 3a/jaHUS:
MeToaudeckue ykasanus gt CPC. — Mpkytck. M3g-so VpI'TY, 2010. — 68 c.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TpOBeJeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy Mo AUCHMIINHE

6.1 OueHouYHBbIe Cpe/ICTBA /1A MPOBe/JeHUs TeKYIero KOHTPOJIs

6.1.1 cemectp 1 | OTuer no 1abopaTopHOI padoTe
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Omnucanue nponeaypel.

Kak/ibIlil CTYJeHT ZI0/DKeH BBITIOJTHUTh MPeyCMOTPEHHbBIe IPOrpaMMoi 1abopaTopHbIe PadbOThI.
Kakgast pabora mo/mkHa ObITh ohopmiieHa B BHle OTUeTa Ha Oymare dopmaTta A4 BpYUHYIO WA
Ha KoMmrbtoTepe. OTUeT 0/DKEeH CO/IepKaTh: TUTY/IbHBIN JIUCT, 11e/1b PabO0ThI, KpaTKoe
TeopeTHUYeCcKoe BBeZIeHUe K JIaHHOH paboTe, Ha3BaHUE OMBITOB, OMUCAHKE Pe3y/IbTaTOB
OTZIeJTbHBIX OTIBITOB WM PabOThI B 11€J10M, BbIBO/IbI. EC/ii paboTa KommuecTBeHHast, ClielyeT
TIPUBECTH YpaBHEHHe peakKLuH, (hOPMYJIbI /s PACUETOB U pPacueThl TI0 HUM, O(OPMHUTh
pe3y/bTaThl B BH/Ie UTOTOBBIX TaO/IUI] ¥ TpadMKOB, eC/id paboTa KaueCTBeHHasi, Hy>KHO
TIPUBECTH YPaBHEHHS peaKLUi U OTMETUTb HaOII0JeHusl.

KpuTtepun oueHuBaHus.

3armumra labopaTopHOM paboThl OCYIIIECTB/SETCS Ha 3aHATHH, CIeYIOIIEM T0CTIe ee
BbITIO/THeHUS. [1pu 3amuTe CTYJeHT J0/DKeH YMeTh 00BSICHUTD 11e/H, 3a/lauM, X0/ IPOBeieHUs
paboThI, TIOSICHUTH BCe TIPUBE/IEHHBIE PACUEThI U BBIBO/IbI, BBIMOHUTH UHVBH/yaIbHOE 3a/laHue
10 TeMe j1abopaTOpHOM PaboTh (PeIUTh 3a/lauy UM COCTABUTh YPABHEHUS] XUMUUECKUX
peakLvn).

6.1.2 cemectp 1 | Tect
Omnucanue npoueaypsl.

,Z[J'IH OL€HKK TEKYLHEﬁ YCI1I€BA€MOCTU KaXKAOMY CTYAEHTY HGO6XO,E[I/IMO TIIATe/IbHO BLITIOJTHATDH
WHAWBWAYd/IbHbIE 3a/ldHHS Ha BCe€ TeMbl CAMOCTOATE/IbHBIX pa60T " MPOBOJUWTH TEKYIIlee
TeCTUPpOBaHHE.

KpuTtepun oneHUBaHuUs.

Bpemsi kaxxgoro TectrpoBaHusi — 45 MuHyT. KonruectBo 3ajanuii — 20. Kputepuii o1jeHOK:
50% 1o BceM JUJaKTAUYeCKUM eJUHULIaM — 3auTeHO.

6.2 OneHouyHbIe Cpe/iCTBA /I IPOBe/leHHs IPOME)XyTOUHOM aTTecTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[IOCTH)KEHHUA
KOMIIeTeHI|UY B PaAMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NugukaTop AOCTKeHUs
Kputepum oneHuBaHus OLleHUBaHHUS
KOMIIeTeHI| MU o
NMPOMEe)XYTOYHOH
aTTecTalu
OIIK OC-1.4 Bnapnenue OCHOBHBIMU HaBbIKaMM | Y CTHOe

O6pElU.[€HI/IH C pa3/IMUHBIMU BelleCTBaAMU; CO6€C€,IIOB8HI/IQ
3aKOHAMU XHUMHUU M CIIOCOOHOCTBIO HX
HCII0/Ib30BATh B HpaKTHHECKOﬁ
AedATe/IbHOCTU npu pelieHun
IMPOM3BOACTBEHHBIX 3da/4d4

6.2.2 TunoBbie OLieHOUHBIE CPeICTBA MIPOMEXXYTOUHOM aTTeCcTalu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE



6.2.2.1.1 Onucanue npoueaypobl

st npOMe)KyTOUHOM aTTeCcTallui Ha MepBOM Kypce MpelyCMOTPeH 3K3aMeH. JK3aMeH
TIPOBO/IUTCS TI0 SK3aMeHalIMOHHbIM OusieTaM, BKIFOUAOLIUM 3-5 BOMIPOCOB (TI0 OHOMY U3
Ka)K/IOM IUIaKTUUeCKOU eIMHULIbI).

IIprimep 3agaHus:

O06pas3el] 5K3aMeHalMOHHOTO OuieTa
ITo pucupnvae Xumus

[Tpodune HO

1. Tlepyofyueckuyi 3aKOH U nepuoguveckas cucrema [1.11.Menpeneesa?
2. Tunbl ¥ BUABI KOppo3un? CriocoObl 3alUTHI OT KOPPO3UU?
3. 3aKOHUUTh YPaBHEHUS U PaCCTaBUTh KO3((ULIMEHTbI, UCTIO/b3YsT METO/, 3/IEKTPOHHOTO

basaHca:

a) Cu + H2S04 (koH) -

6) S+ HNO3 -

6.2.2.1.2 Kpurepuu orjeHUBaHUA

OT/IM4uHO

Xopouio

Y poBerBopuTe/IbH
0

HeypoBieTBopuTe/1HO

[ToHrmaet poJib
XUMUH [T
OBJIa/IeHUsT

ripodeccroHaNbHbI

M MacTepCTBOM;
[ToHrmaet

3HayeHHe
(hyH/IaMeHTanbHbIX
3aKOHOB
eCTeCTBO3HaHHUsl,
3HaeT U yMeeT
TIPUMEHSITh UX TPU
opraHu3saluu
CaMOCTOSITe/TbHOU
paboThI;
MpaBU/IbHbIE
OTBeThI Ha BCe
3K3aMeHallOHHbIe
BOTIPOCHI

[Tonnmaet poJsib
XUMUH [I7151
OBJIa/IeHUsI

rpodeccroHanbHbI

M MacTepCTBOM;
ITonumaet

3HayeHHe
(dbyH1aMeHTalbHbIX
3aKOHOB
€CTeCTBO3HaHUs,
3HaeT U yMeeT
TIPUMEHSTb WX MPU
opraHu3aluu
CaMOCTOSITe/IbHOU
paboTh;

HerpaBU/IbHbIE

OTBeThI Ha O/IVH U3
3K3aMeHal[OHHbIX
BOTIPOCOB

[1710X0 roHrmaeT
POJIb XUMHH 151
OBJIa/IeHUsI
rpodeccroHaNbHBIM
MacTepCTBOM,;
[ToHnmaet 3HaueHue
(byHamMeHTanbHbIX
3aKOHOB
€CTeCTBO3HaHHUSI;
He TMpaBUJIbHbIE
OTBeTHI Ha TI0JIOBUHY
13 9K3aMeHallMOHHbIX
BOIIPOCOB

[1710X0 oHKUMaeT poJib
XUMWH [I7151 OBJIa/IeHusI
ripoecCcroHaTEHBIM
MacTepCTBOM,;
[ToHnmaet 3HaueHue
(hyH/IaMeHTaNbHbIX
3aKOHOB
€CTeCTBO3HaHHUSI;

He TpaBU/IbHbIe OTBEThI
Ha MOJIOBUHY U3
9K3aMeHalMOHHBIX
BOIPOCOB

7 OcHOBHas y4yeOHasA MTepaTrypa

1. I'munaka. O61ast Xumus [ /IeKTPOHHBIN pecypc] : yueOHUK /17151 aKa[eMHUUECKOTO

OakamaBpuaTa : B 2 Tomax. T. 1, 2018. - 353 c.

2. 'muuka. O61ast xuMust [ D1eKTPOHHBIN pecypc] : yueOHUK /st akaZileMU4eCcKoro

OakamaBpuara : B 2 Tomax. T. 2, 2018. - 379 c.

8 Jono/iHUTe/IbHAA yyeOHasi IMTepaTypa M ClIpaBoYHast




1. F'muuka H. JI. 3agauum v yripakKHeHHs 110 0011[eil XuMuH [ D/1eKTPOHHBIN pecypc] : yueOHO-
nipakTrueckoe mocobue / H. JI. T'nunka ; oz pea. B. A. TTorikosa, A. B. Babkosa, 2018. - 236 c.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/

11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, WH(OpPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHIUIUHBI



