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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

OIIK-1 CriocobeH MpuUMeHATh MaTeMaTHUUeCKue 1
eCcTeCTBeHHOHay4Hble 3HaHUs, UCII0/Ib30BaTh METO/bI
MaTeMaTUUeCKOro aHajausa U MO e/IMpOBaHUs, MeTO/ bl OIIK-1.6
eCTeCTBEeHHBIX HayK IIpY pellleHUH 3a7,a4
npoecCrOHa/NBbHOM [leATeTbHOCTH

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaThb TeOpeTHUYeCKU MaTepuas o
BellleCTBax M UX MpeBpallieHusIx;
3aKOHbI XUMUM U UX TIPAaKTUUYeCKOM
peanu3alyu.

YMeTb UCIO/b30BaTh
CrieLidann3vpoBaHHbIe 3HAHUS B
o6acTu XuMHUK B TIpodecCroHaTbHON
JiesTeNIbHOCTU

BnapeTb OCHOBHBIMU HaBbIKaMU
oOpalrieHus ¢ pa3TMUHBIMU
BellleCTBaMU; 3aKOHaMH XUMUU U
CTIIOCOOHOCTBIO UX MCTIO/IB30BATh B
TIPaKTUYeCKOH /1esiTe/TbHOCTH TIPU
pelleHny POU3BO/CTBEHHBIX 3a/1a4

BnazseeT 0CHOBHBIMU HaBbIKAMH
oOparLeHus C pa3TUHUHBIMU
BellleCTBaMM; 3aKOHaMU XUMUU U
OIIK-1.6 CIIOCOOHOCTRIO UX UCIIO/IL30BaTh B
TpaKTUUeCKOU [1esATe/TbHOCTH TIPU
pellieHH TIPOM3BO/ICTBEHHbBIX
3a71a4

2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yueHre JUCLIMTIIMHBI «XUMHs» 0a3upyeTcsl Ha pe3y/bTaTaX OCBOEHMS CJIeAYyHOIUX
JUCLIATITAH/TIPAKTHK:

MCIyIIvHA SIB/ISIETCS TPeIIeCTBYOeH /IS JUCLIATUTAH/TIPAKTHK:
3 O0beM AUCIMILTHHbBI

O06Bem aucHMIUIMHEL cocTaBaseT — 4 3ET

TPpyA0eMKOCTBb B aKaJeMUYeCKHUX Yyacax
Bupg yueGHoii paGoThI (OpuH akageMuUyecKuii yac COOTBETCTBYeT 45
MHHYTaM acCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 2

OO0111ast TPYZA0eMKOCTh AUCIIATITMHBI 144 144

AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 64 64
JIEKLINU 32 32

naboparopHbie paboThI 16 16

TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
KoHTakTHasi paboTta, B TOM 4KC/Ie 0 0




B (hopme pabOThI B 37IEKTPOHHOU

rHMOpMalMOHHOM 00pa3oBaTe/IbHOM 0 0
cpejie
CamocTosTenbHas paboTa (B T.4. a4 44
KYPCOBO€ MPOEKTUPOBaHKE)
pr,[[OEMKOCTb HPOMG)KYTOIIHOI‘/JI 36 36
arrecraluu
Buj npome)XyTOuHOW aTTecTalyu
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) JK3aMeH JK3aMeH
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUIIUHBI
Cemectp Ne 2
Bu/ibl KOHTAKTHOH paboThI
N | Momenmneme | g T e ew | PG| s
n/n b ni UILTHHBI Ne Kog. Ne Kon. No Kon. Ne Ko, Konyrmonﬂ
Aucl - UYac. - UYac. ~ Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
PeakuoHHas Ortuet no
1 CrocoOHOCTh 1 2 1 2 1 2 yabopaTop
BeIIleCTB HOM pabore
Oobrue
3aKOHOMEPHOCTU 2,3, 19 OTuet o
2 MPOTeKaHuUs 4,5, 10 2 2 2,3 4 ’3 ’ 44 naboparop
XUMHUECKHX 6 Ho¥ pabore
TIPOLIECCOB
XyuMHyeckue Otuer 1o
3 CUCTEMBI. 7 2 3,4 4 4 2 saboparop
PacTBopbI HoW pabore
DNIEKTPOXUMHUUECK 8,9, Ortuet o
4 vie TIPOLeCChl 10, 8 5,6 4 5,6 4 saboparop
11 HoM pabore
XYMHUS 371eMEeHTOB 12 Otuer 1o
5 13’ 4 7 2 7 2 sabopaTop
HoW pabore
6 Boicokomonekyisip 14 2 8 2 8 7 Tect
HbIe COe/IMHeHUSsI
Xumuueckast Ortuet no
15,
7 UaeHTUPUKaIUs 16 4 sabopaTop
HOM pabore
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 16 16 80

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 2

Ne Tema

Kpatkoe copepxaHue

1 PeakiioHHas
CITOCOOHOCTH BeIIeCTB

OcHoBHbIe 3aK0HBI 1.2. CTpoeHre aToMa U
repuojnyeckas cucrema sjneMeHToB. 1.3. KucioTHo-
OCHOBHbIe CBOMCTBA BelllecTB. 1.4. XyvMUuecKast

3




cBsA3b. 1.5. B3anmo/elcTBUS MeX/1y YaCTULIAMU
BeleCTB B pPa3/IMYHbIX (PU3NUECKUX COCTOSTHUSIX U
CBOMCTBA BeLL[eCTB.

2 OO01ue 3akoHOMepHOCTH | 2.1. Dy1eMeHThl XUMUUeCKON TePMOJUHAMHUKHN.2.2.
NPOTeKaHUsl XUMUUeCKUX | XUMHYecKast KUHeTHKa. 2.3. Xumuueckoe U (a3oBoe
TIPOLIeCCOB paBHOBeCHe.
3 XVMHUUeCKUe CUCTEMBI. 3.1. PactBopsl. Crioco6bl BBIpaXKeHUst
PacTtBOpSI KOHLeHTpauuu.3.2. PaBHOBeCHe B paCTBOpax
371eKTposuToB. ['naponus coneit.3.3. JncnepcHble
cucrteMbl. KonmonaHele pacTBopsl. TBepbie
pPacTBOPHL.
4 OJIEKTPOXUMUYECKUe 4.1. OKHUC/IUTeIbHO-BOCCTaHOBUTEJIbHBIE TIPOLIeCChI.
TIPOL{eCChI 4.2. DneKTpoXuMHUecKye rpoLecchl. ['anbBaHUUeCcKre
snemeHThl.4.3. Kopposus u 3aiura metasios.4.4.
OJIEKTPOJIU3.
5 XUMUS 3/1eMeHTOB 5.1. Xumusa Hemetasuios 5.1.1. Yrnepog.5.1.2.
Kpemnwmii.5.2. Xumus metannos.5.2.1. Metanmbl
MOArpyNnbl Megu.5.2.2. XUMUA p-3/1eMeHTOB. 5.2.3.
Xumusi d-3nemeHTOB. CeMeNCTBO XKeesa.
6 BbicOKOMOUIeKy /I pHBIe 6.1. Yrnesogopogel. CBOMCTBa, OIy4YeHUe
COelMHeHUsI rpuMeHeHue. 6.2. MeTo/ bl 0J/Iy4YeHUs [10JIMMepOB.
CTpoeHue U CBOWCTBA NOJMMEPOB.
7 XumMmHueckas 7.1. AHa/IUTUUECKUM CUTHA/ U ero BU/IbI.
uzieHTU(UKaIus KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHaMN3. 7.2.

XyUMUUeCcKuk, GU3NKO-XUMUUeCKUN U (Pr3rueCcKUil
aHa/m3.

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

Cemectp Ne 2

Ne

HaumeHoBaHue /1a00paTOPHOI padoThI

Koi-Bo akapgeMuueckux
4acoB

OCHOBHBIE K/1aCChI HeopraHn4YeCKUux

COoeIMHEeHMI

2

OHpeAEHEHI/Ie JKBHMBAJ/IEHTA BEIIECTBA

Peakii1u B pacTBOpax 3/1eKTPOJIUTOB

I'uaponu3s cosnelt

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PEaKI[UH

DJIEKTPOJIU3

XUMHUUEeCKHe CBOMCTBA METaJI/IOB

RN |UT|R[WIN| -

YTJ1eBOZI0PO/IbI

NININININININ

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUHN

Cemectp Ne 2

. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB
1 OCHOBHBIE 3aKOHbI XUMUU 2
2 OCHOBHBIE KJIaCChI BellleCTB 2
3 [Tepuoanueckuii 3akoH u [1C [1.V1.MeHgeneeBa 2
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4 Peakiiyn B pacTBOpax 3/1€KTPOJIMTOB 2
5 OKUCIMTeTbHO-BOCCTAHOBUTE/IbHbIE PeaKIuy 2
6 DJIEKTPOJIN3 2
7 XHMHUUeCKre CBOMCTBA MeTasJIOB 2
8 YTneBogopo/ibl 2

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 2

Ne Bup CPC Ko/1-Bo akajjeMu4ecKux
4acoB
1 OdopmiieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 12
NIPaKTUYeCKUM paboTam
2 [ToaroroBka K NpakTU4YeCKUM 3aHATUAM 16
(s1abopaTopHbIM paboTam)
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepuasia 16

B xope npoBegeHus 3aHATHI MO JUCLIMIIMHE UCTIO/Ib3YIOTCS CIeAYIOlIe UHTepaKTUBHbIE
MeTo/[bl 00yueHuUs: [JUCKyccus sIBIsSIeTCs OIHUM U3 BUJOB MHTePAKTHUBHBIX 00pa30BaTe/IbHbIX
TexHosioruit. [1peacraBnsier coboii 06CcyKieHre, COBMeCTHOe UCC/e/JoBaHe KOHKPETHOM TeMbl,
3a/lauul U sIBJIeHUs MeXKy BCeMH yUyaCTHUKaMU o0pa3oBaTesibHOro Tipotiecca. [IpoBesieHue
3aHSATUU-AUCKYCCUM CTUMY/IMPYeT IM03HaBaTebHY0 aKTUBHOCThH 00YYaroIUXCsi, CIocoObCTByeT
6osiee OCMBICCTIEHHOMY OCBOEHHIO MU HOBBIX 3HAHH TTOCPe/[CTBOM TIOATOTOBKH apryMeHTal[u|
U 3alMThI CBOEH TO3UL[UH 110 00CY>KJaeMoit Teme.

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs 10 MPAKTHYECKUM 3aHATHIM

3yesa B.II., TomunHoeBa 3.H., ®unartosa E.I'., Kysnenjosa O.B., [Toxuznaes FO.H. Xumus.
YuebHo-TIpakTHUECKOe Tiocobue.- MpkyTck: M3a-so MpI'TY, 2012.- 184 c.

5.1.2 MeTtoauueckue yKa3aHus /i 00yUYaroIUXCA M0 J1adDopaTOpHbIM padoTam:

KysnerjoBa O.B., Boukapesa C.C., lynapeB B./. OcHoBbI 0011je#1 1 HeOpraHMUeCKON XUMHH.
JlabopartopHbIit mpakTUkyM / o, o611, pea. Ky3suerjoeoii O.B. — pkyTtck : M3a-Bo UPHUTY,
2022.-172 c.

5.1.3 MeToauueckue yKa3aHus /i 00yUYaroIUXCA M0 CaMOCTOATeIbLHOM padoTe:

Kysneriosa O.B., 3yepa B.I1., TommmHoeBa 3.H., Jlebegera O.B. Xumust. TecToBble 3a/jaHUS:
MeToauudeckue ykasanus gt CPC. — Upkytck. M3g-so UpI'TY, 2010. — 68 c.

6 ®DoHJ OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyuy Mo JUCHMUIINHE

6.1 OueHOYHbIe CPEACTBA /I POBEJeHH TEKYIIero KOHTPOJIA
6.1.1 cemectp 2 | OTueTr no s1abopaTopHOI padoTe

Omnucanue nponeaypel.



Kaxaplii CTYZieHT [J0/KeH BBITIOJTHUTE MPeyCMOTPeHHbIe TIPOrpaMMOi 1abopaTopHbie paboThI.
Kaxzasi pabora jo/pKkHa ObITH OpopMyIeHa B BUZie oTueTa Ha Oymare hoopmaTta A4 BpyuHYIO WK
Ha KomrbioTepe. OTUeT 0/DKeH CO/lepyKaTh: TUTY/bHBIN JIUCT, Lielb PaboThl, KpaTKoe
TeopeTUUYeCKoe BBeJleHUe K JlaHHOM paboTe, Ha3BaHKe OMNbITOB, OMKCaHKe pe3y/IbTaTOB
OT/Ie/IbHBIX OTIBLITOB WM PabOoTHI B 11e/10M, BbIBOABL. Eci paboTa KosmuecTBeHHas1, ClieyeT
MIPUBECTU ypaBHeHHe peakLUH, (hOpMy/ibl /11 PACUETOB M PacueThl 10 HUM, O(DOPMUTH
pe3yJbTaThl B BU/je UTOTOBBIX Tabmu1] v TpadvKoB, ecyi paboTa KaueCTBeHHasi, HY)KHO
TIPUBECTH ypaBHEHUsI peakivii U OTMeTUTh HaOJIrojeHUs.

KpuTtepum oneHUBaHus.

3armura labopaTopHOM paboThl OCYIIECTB/ISIETCS Ha 3aHATHH, C/Ie[yIOLeM IT0C/Ie ee
BbITIO/THeHUs. [1pu 3a1uTe CTyJeHT [JO/DKeH YMeTh OObSICHUTD 1e/TH, 3a/jJauM, X0/, MPOBe/ieHus
paboThI, TIOSICHUTH BCe TIPHUBE/IEHHBIE PACUYeThl U BBIBO/IbI, BBIMOHUTh UHAVBUYaTbHOE 3a/laHue
110 TeMe J1ab0paTOPHOM paboThI (PEIIUTD 3a/jauy WK COCTaBUTh YPaBHEHHUS XUMUUECKUX
peaxiiuii).

6.1.2 cemectp 2 | Tect
OmnucaHue npoueaypsbl.

[17151 OLIEHKH TeKYIIlel yCIeBaeMOCTH KaXKAOMY CTYZeHTY Heo0X0IUMO TIIIaTeTbHO BHITIOHSATh
WH/IMBU/ya/bHbIe 3a[JaHUsI Ha BCe TeMbl CaMOCTOSITe/TbHbIX PabOT U TPOBOIUTH TEKYIIjee
TeCTUPOBaHUe.

KpuTepuu onieHUBaHM.

[nst TeKy11ied aTTecTaliuv TpeAyCMOTPEHO TeCTUpOBaHue. BpeMst KaXX10ro TeCTUpoBaHus — 45
MuHyT. KomnuectBo 3aganuii — 20. Kputepuii oueHok: 50% 10 BceM AUAAKTUYECKUM
eZIMHUL|aM — 3a4TeHO.

6.2 OueHouHbIe Cpe/iCTBA /I/IA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UY B PaMKaX NMPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
Kpurepumu onjeHuBanus OLleHMBaHM A
KOMIeTeHI[UU .
NMPOMEeXYTOYHOH
aTTecTalyu
OIIK-1.6 [ToHrmaeT posib xuMuUM [0 OBjafeHus | Bug
rpodeccroHaIbHbIM MacTepCTBOM; | TIPOMEXXYTOUHOM

[ToHumaet 3HaueHWe (yHAaMEHTAIbHBIX | aTTECTaI[UH -
3aKOHOB €CTeCTBO3HAHMsl, 3HAeT U yMeeT | 5K3aMeH.
MPUMEHSITh ~ UX  TIPU  OpraHU3al[uM | YCTHOe
CaMOCTOSITe/TbHOM pabOoThI. cobecemoBaHre 10
9K3aMeHalOHHBIM
BOIMPOCaM

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHOHN aTTecTaniu



6.2.2.1 Cemectp 2, TumnoBble OLleHOYHBIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUIUTUHE

6.2.2.1.1 Onucanue npoueaypbl

1711 IpOMe)KyTOUHOM aTTeCTalliy Ha TIePBOM KypCe TIpelyCMOTPeH 3K3aMeH. JK3aMeH
TIPOBOZIUTCS TI0 3K3aMeHaI[MOHHBIM OuieTaM, BKIFOUAKOIIUM 3-5 BOMPOCOB (TI0 OIHOMY W3
Ka)KJIOM ANIaKTUUeCKOM eIMHULIbI). KpuTepuii oLleHOK: MpaBWIbHbBIN OTBET Ha OJJUH BOITPOC —
y/I0BJIETBOPUTE/ILHO, Ha /IBa BOIIPOCA —XOPOIII0, Ha BCe BOTPOCHI — OTJIMYHO.

IIprimep 3agaHus:

O06pas3el] 5K3aMeHalMOHHOTO OuieTa
ITo pucupnvae Xumus

[Tpoduns A/

1. Tlepyofyueckuyi 3aKOH U nepuoguveckas cucrema [1.11.Menpeneesa?
2. Tunbl ¥ BUABI KOppo3un? CriocoObl 3alUTHI OT KOPPO3UU?
3. 3aKOHUUTh YPaBHEHUS U PaCCTaBUTh KO3((ULIMEHTbI, UCTI0/Ib3YsT METO/, 3/IEKTPOHHOTO

basaHca:

a) Cu + H2S04 (koH) -

6) S+ HNO3 -

6.2.2.1.2 Kputepuu orjeHuUBaHus

OT1/IM4YHO

Xopouio

Y poBieTBopuUTe/IbH
0

HeypoBiierBopuTe/1bHO

ITorumaet posb
XUMWU J1JI51
OBJIa/IEHUST

ripoeCcCrOHATBHBI

M MacCTepCTBOM;
[ToHrmaet

3HayeHue
(dbyHIaMeHTaTbHbBIX
3aKOHOB
€CTeCTBO3HaHUs,
3HAeT U yMeeT
TIPUMEHSITh UX TIPH
OpraHu3alu
CaMOCTOSITe/IbHOU
paboTEI;
TIpaBU/IbHBIE
OTBeTHI Ha BCe
9K3aMeHallOHHbIe
BOIIPOCEI

ITonumaet posb
XUMUH JIJ1S1
OBJIa/IEHUSI

ripoeCcCrOHa/IbHEI

M MacTepCTBOM;
[Tonnmaet

3HayeHue
byHIaMeHTa/bHbIX
3aKOHOB
€CTeCTBO3HaHUs,
3HaeT U yMeeT
TIPUMEHSTb UX TIPU
OpraHu3aluu
CaMOCTOSITeJIbHOM
paboThI;

HeTpaBU/IbHbIE

OTBeThI Ha O/IVH U3
9K3aMeHal[MOHHBIX
BOTIPOCOB

[1710X0 roHKWMaeT
POJIb XUMUH AAJIs1
OBJIaJieHUsI
ripoecCcroHaTbHBIM
MacTepCTBOM;
[TonrmaeTt 3HaueHue
(yH/IaMeHTaNbHbIX
3aKOHOB
€CTeCTBO3HaHHUSI;
He TIpaBUIbHbIE
OTBeTHI Ha MOJIOBUHY
13 9K3aMeHallMOHHBIX
BOMPOCOB

I1noxo ioHuMaeT poJib
XUMUH [I7IS OBJIafIeHusI
rpodeccroHaNbHBIM
MacTepCTBOM;

He nonumaer 3HaueHuve
(dbyHamMeHTanbHbIX
3aKOHOB
€CTeCTBO3HaHUS;
HeTpaBU/IbHbIE OTBETbI
Ha BCe BOIPOCHI

7 OcHOBHas yyeOHasi IuTeparypa

1. ’'muuka H. JI. O6mias xumus : yue6. mocobue asis By3oB / H. JI. I'nunka, 2007. - 727.
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2. I'nunaka. Ob1mas xumust [ D1eKTpoHHbIN pecypc] : yueOHHK Jjis cCpejHero
nipodeccroHaabHOTr0 obpaszoBanus : B 2 T. T. 1, 2024. - 358.

3. I'muuaka. O61jast XuMust [ S71eKTPOHHBINA pecypc] : yueOHUK [/1s1 CpeHero
nipodeccrioHanbHOro 0Opa3zoBanus : B 2 T. T. 2, 2024, - 384.

8 Jono/iHUTE/TbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast
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