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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-4 CriocobeH UCI0/1b30BaTh PalliOHAIbHbIE METO/IbI
MO/|e/TMPOBaHKs MPOLIECCOB MPUPOAHBIX U TEXHUUYECKUX
CUCTeM, CIJIOLIHBIX Y Pa3feIéHHbIX CpeJl, Te0/I0TnYeCcKon
Cpe/ibl, MaCCHBa rOPHBIX MOPOJ,

OIIK-4.3

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

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh OCHOBHbIE 3aKOHBI U TIOHATHS
XUMWHY;
— MPUPO/Y BELIECTB U
3aKOHOMEPHOCTH XMMHUYeCKUX
peaknyi, (a30BbIX U XUMUYECKUX
PaBHOBECHH, 3/IEKTPOXUMHUUECKIX
CHCTEM
YMeThb UCTI0/Ib30BaTh COBPEMEHHbBIE
YKC/IEHHBIE METO/IbI |15l PeLleHUsI
CriocobeH rpaMOTHO TIPUMEHSITh | 3a/1a4 TI0 XUMUH; - IPUMEHSITh
3aKOHBI XMIMHUHU B MPAKTHUYECKOW | COBpeMeHHOe 000pyZoBaHUe U
JiesITeIbHOCTH TIPU pelleHnr TIpUOOPBI /1/1sT BBITTOJTHEHUS (PU3NKO-
TIPOM3BO/ICTBEHHBIX 3a/]ay; XUMHYECKOT0 SKCTIePUMEHTa; —
IPaMOTHO 00paIaThCs C BBITIO/THATH TEPMOXUMHUYECKHE
Pa3/IMYHBIMK BeleCTBAMH, pacueTbl XUMUUECKHUX PeaKIuH,
TIPUMEHSIEMBIX TIPH peLleHnH pacyeThl XUMUUYECKOTO PABHOBECHST; —
npo¢heCCUOHATBHBIX 3a/jau WCII0/Ib30BaTh CIeLUaTM3UPOBaHHbIe
3HaHUS B 00/1aCTH XVUMHUH B
npoecCUOHABHOM [1esITeTbHOCTH
Bi1ajieTh OCHOBHBIMY HaBbIKAMHU
oOpalrieHus ¢ pa3TMUHBIMU
BeIL[eCTBaMU; — ITpUeMaMu 00paboTKH
9KCIIepUMEHTa/TbHBIX [JAHHBIX,
MEeTO0/]JaMU PaCueTOB OCHOBHBIX
GU3UKO-XMMUYECKUX XapaKTEePUCTHK
TIPOL{ECCOB

OIIK-4.3

2 MecTo aucuuiiuebl B ctpyKkrype OOII

W3yueHne OUCLMTUIMHBI « XUMUsi» 0a3upyeTcsi Ha pe3yJsibTaTaX OCBOEHUs CrefyIOIINX
JVCLITUIMH/TIDAKTHK:

TUCLIMTUIHA SIB/II€TCS TIPe/[IIeCTBYIOLIEH [/t AUCLATUIMH/TIPAKTHK:
3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 4 3ET



Bup yueoHo# paboThI

Tpya0eMKOCTh B aKaJleMHYeCKHX yacax
(OfuH akajeMUueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHYECKOT0 Yaca)

Bcero Cemectp Ne 1
OO0111ast TPYZI0EMKOCTD IUCITUTTAHBI 144 144
Ay[IUTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 16 16
JIEKLINU 8 8
nabopaTopHble pabOThI 8 8
TIpaKTUYeCKUe/ceMUHapCKye 3aHsATHs 0 0
KoHTakTHas paboTa, B TOM UHC/Ie 0 0
B (hopme pabOThI B 37IEKTPOHHOU
MH(OPMaIMOHHOW 00pa3oBaTe/bHOM 0 0
cpejie
CamocrosTenbHast paborta (B T.u. 119 119
KYpPCOBOe MPOeKTUPOBaHKe)
Tpy0eMKOCTb TIPOMEXKYTOUHOM 9 9
aTTecTaluu
Bu npome)xyTO4YHOM aTTecTalyuu
(MTOrOBOrO KOHTPOJISI TI0 JUCLIUTI/IHE) JK3aMeH IK3aMeH
4 CTpyKTypa 4 cojepXaHue JUCLUII/IMHbI
4.1 CBoHbIe JaHHbIE 110 COAEPKaHHUIO AUCLIUII/INHBI
Cemectp Ne 1
Bujbl KOHTaKTHOH pabdoThI
| Moot | e e | mcew | 0| e
n/n b ulz HUIUTNHBI Ne Kon. Ne Kon. Ne Kon. Ne Kon. KOHimOJIﬂ
Auct - UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
PeakuronHas Ortuet no
1 CrocobHOCTh 1 1 1,2 2 2 20 saboparop
BeIIIeCTB HoM pabore
Oorme
3aKOHOMEPHOCTU Otuer 1o
2 MpOTeKaHusl 2 1 1,3 99 naboparop
XUMUYECKUX Ho pabore
TPOL{ECCOB
Xumuyeckue Ortuet no
3 CHUCTEMBI. 3 1 3,4 2 naboparop
PacrBops! HOM1 pabote
DJIEKTPOXUMUUECK Otuer 1o
4 e MpOLIeCChl 4 1 5 2 naboparop
HoW pabore
XUMUS 37IeMEHTOB Ortuet no
5 5 2 6 1 naboparop
HOM pabore
6 BricokoMonekysip 7 1 Tect
Hble CoeJJMHEeHUsI
XrMuryeckas Otuer 1o
7 uzieHTUUKALS 6 2 naboparop
HoM pabore
IIpomesxyTouHas 9 SK3aMeH
aTTecTalust




| Bcero

| 128 |

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 1

Ne Tema Kpartkoe copep:xanue
1 Peakumonnas 1.1. OcHoBHbIe 3aK0HBI.1.2. CTpoeHue aToMa U
CIIOCOOHOCTH BellecTB repuojnueckKasl cuctema sneMeHToB. 1.3. KucioTHo-
OCHOBHbIE CBOMCTBA BellecTB. 1.4. XvMHueckKas
cBsi3b. 1.5. B3auMogelicTBUSI MeX/y YaCTULIAMU
BeII[eCTB B Pa3/MUHbIX (PU3UUECKUX COCTOSTHUSIX U
CBOWCTBA BELECTB.
2 OO6r11ve 3akoHOMepHOCTU | 2.1. DyleMeHTbl XUMUUECKOW TePMOJUHAMUKU.2.2.
MPOTEKaHUsl XUMUUeCKUX | XuMudeckas KuHeTUKa. 2.3. Xumuueckoe U a3oBoe
TIPOLIeCCOB paBHOBecHe.
3 XuUMHUYECKUEe CUCTEMBI. 3.1. PactBopbl. CriocoObI BBIpaKeHHSI
PacTBopbI KOHLleHTpaLuu.3.2. PaBHOBecHe B paCTBOpPax
3/1eKTpouTOB. ['uaponu3s coneit.3.3. [lucrepcHbie
cucrembl. KosiongHele pactBopel. TBepzbie
pPacTBOPHL.
4 OJIEKTPOXUMUYECKUE 4.1. OKHAC/IUTEIbHO-BOCCTaHOBUTEIbHBIE TIPOLIECCHI.
MpOLIeCChl 4.2. DneKTpoxuMuueckye Irporeccsl. ['anbBaHruecKye
snemeHThl.4.3. Kopposus u 3amura metasios.4.4.
DJIEKTPOJIU3.
5 XUMus 3/IeMeHTOB 5.1. Xumus HemetasioB 5.1.1. Yraepona.5.1.2.
Kpemnmit.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 N0/ly4eHUs 10 IMMEepOB.
CTpoeHye U CBOKCTBA MOJIMMEDOB.
7 XuMHuyeckast 7.1. AHa/IMTUYECKU CUTHA/ U er0 BU/IbI.
WJeHTU(QUKaLs KauecTBeHHBIV 1 KO/IMYECTBEHHBIN aHamu3. 7.2.

XuMHUeCcKuil, (PU3MKO-XUMUUECKU U (Hpr3ndecKui
aHasu3.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 1

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akajeMu4ecKHX
4acoB

OCHOBHBI€ K1aCChl HeopraHnu4YeCKux

coeZIMHEeHUM

1

OnpejeneHve 5KBHBa/ieHTa BellleCTBa

PeaKL[I/II/I B PaCTBOpPAX 3JIEKTPOJIUTOB

I'uaponu3s conen

OxucIuTeIbHO-BOCCTaHOBUTEILHBIE peakuun

. X¥MHUUeCKHe CBOICTBA MeTa/l/IoB

NG| |WIN| —

YTJ1eBOZI0PO/IbI

Rim (N R ==




4.4 TlepeyeHb NPAaKTUYECKUX 3aHATUH
[TpakTHUeCKUX 3aHATUM He NPelyCMOTPEHO
4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 OdopmiieHre 0TYETOB 110 JTaOOPAaTOPHBIM U 19
NIPaKTUYeCKUM paboTam
2 [ToaroroBka K NpakTU4YeCKUM 3aHSITUSIM 20
(y1abopaTopHBIM paboTam)
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 80

B xoze ripoBesieHus1 3aHATUM 110 AUCLIUTIMHE UCTIONB3YIOTCS C/IeAyIOIe NHTepaKTUBHbIe
MeTozbl 00yueHusi: [JUCKycCcust SIBIISIeTCSl OAHUM U3 BU/I0B UHT@PAKTUBHBIX 00pa30BaTe/TbHbIX
TexHonoruu. [TpeacraBisieT coboii 00CyKaeHre, COBMECTHOE UCC/IeZloBaHe KOHKPETHOM TeMEI,
3aJlauul U sIBJIeHUsI MEXKy BCEMH yU4aCTHUKaMU o0pa3oBaTe/ibHOTO Tiporiecca. [IpoBeseHue
3aHATUU-AUCKYCCUM CTUMY/IUPYET IMO3HaBaTeTbHY0 aKTUBHOCThH 00YYaroIUXCsi, CIOCOOCTByeT
0oJiee 0OCMBICCTIEHHOMY OCBOEHUIO MIMU HOBBIX 3HAHHI TTOCPE/[CTBOM TIOJrOTOBKH apryMeHTal[uu
¥ 3alUTHI CBOEH MO3ULIMH 110 00CY>KJaeMoii TeMe.

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTLTMHBI
5.1 MeToanueckue yKa3aHHsA /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYaroIUXCA 10 J1a00paTOPHBIM padoTam:

Ky3nerioa O.B., Boukapera C.C., [lyzapeB B./. OcHOBBI 0011leii 1 HeOPraHUUeCKol XUMUU.
JlabopaTopHbIi NpakTUKyM / 1oz 061, pef. KysuerjoBoit O.B. — UpkyTck : 3a-Bo UPHUTY,
2022. - 172 c.

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:

Ky3nerioa O.B., 3yea B.II., TormmmHoeBa 3.H., Jle6emea O.B. Xumusi. TecToBble 3ajaHUS:
Metoguueckue ykasanus gy CPC. — Upkyrck. U3a-so UpI'TY, 2010. — 68 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHUsl
MPOMEe)XyTOUHOM aTTeCcTaliu M0 AUCIUIIIUHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 yueo6HbIii roj 1 | OTueT o 1abopaTopHoii pabote
Omnucanue npoueaypsl.

Kaxaplii CTYZIeHT [JO/KEH BBITTOJTHUTE MPelyCMOTPEHHbIE TIPOrPaMMO# /1abopaTopHbIe paboThI.
Kaxxzast pabora jo/pkHa ObITH OpopMIIeHa B BUZie oTueTa Ha Oymare hopmaTta A4 BpyuHYyIO WK
Ha KomrbioTepe. OTUeT J0/DKeH CO/IepKaTh: TUTYJ/IbHBIN JIUCT, Lie/Tb PabOThI, KPaTKOe
TeopeTHUeCKoe BBe/leHHe K JJaHHOU paboTe, Ha3BaHKe OTBITOB, OMIMCAHUE Pe3y/IbTaTOB
OT/Ie/TbHBIX OTILITOB M/ pabOTHI B 11e/10M, BbIBOABI. Ec/ii paboTa Ko/muecTBeHHas1, ClieyeT
TIPUBECTU YPaBHEHHE PeakLUH, OPMYJIbI /I/Isi PACUETOB U PaCUeThl 10 HUM, 0()OPMUTH

5



pe3yJbTaThl B BU/je UTOTOBBIX Tabmu1] v TpadvKoB, ecyi paboTa KaueCTBeHHasi, HY)KHO
TIPUBECTH ypaBHEHUsI peakivii U OTMeTUTh HaOJIrojeHUs.

KpuTepun oneHUBaHus.

3armura 1labopaTopHOM paboThl OCYIIECTB/SETCS Ha 3aHATHH, CIeYIOIEeM ToCye ee
BbITIO/THeHUs. [1pu 3aiuTe CTyJeHT Jo/DKeH YMeTh OObSICHUTD 1@/, 3a/jJauM, X0/, MPOBe/ieHus
paboThI, TIOSICHUTH BCe TIPHUBE/IEHHBIE PACUYeThl U BBIBO/IbI, BBIMOHUTh UHAVBU/yaTbHOE 3a/laHue
10 TeMe 1ab0paTOPHOM paboThI (PEIUTD 3a/jauy WK COCTaBUTh YPaBHEHUS XUMUUECKUX
peaxiuii).

6.1.2 yueonsiii rog 1 | Tect
OmnucaHue npoueaypsbl.

[17151 OLIEHKH TeKYIIel yCIeBaeMOCTH KaXKAOMY CTYZeHTY Heo0X0IUMO TIIIaTeTbHO BHITIOHSATh
WH/IMBU/ya/bHbIe 3a[JaHUsI Ha BCe TeMbl CaMOCTOSITe/TbHbIX PabOT U TPOBOUTH TEKYIljee
TeCTUPOBaHUe

KpuTepuu onieHUBaHM.

Bpewms kaxkaoro TectupoBaHus — 45 MUHYT. KosmuecTBo 3a/januii — 20. KpuTepuil o1jeHOK:
50% 1o BceM JUJaKTUUeCKUM eJUHULIaM — 3auTeHO.

6.2 OneHouyHbIe Cpe/CTBA /I IPOBe/|eHHsl IPOMEeXyTOUHOM aTTecTaluu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
NupaukaTop JoCTHXKeHUs
Kputepum oneHuBaHus OLleHUBaHUS
KOMIIeTeHI|MHU .
NMPOMEe)XyTOYHOH
aTTecTalu
OIIK-4.3 Bnaneer OCHOBHBIMHU HaBbIKaMHM | Y CTHOe

O6paH_[eHI/IH C pa3/IMUHBIMU BeElleCTBaAMMU; CO6eCe,ILOBaHI/Ie
3aKOHAMM XHUMHUU M CIIOCOOHOCTBIO HX
HCII0JIb30BATH B HpaKTHIJECKOI‘;I
AedaTe/IbHOCTH npu pelieHnn
TMMPON3BOACTBEHHBIX 3d4d4

6.2.2 TunoBbIe OLleHOYHbIE CPeACTBA MPOMEXXYTOUHON aTTecTal[uu

6.2.2.1 Cemectp 1, TumnoBble oLjeHOYHBIE CPeACTBA /IS IPOBe/JeHUs 3K3aMeHa 110
JUCIUTIMHE

6.2.2.1.1 Onucanue npoueaypbl

[1711 IpOMe)KyTOUHOM aTTeCTalluy Ha 1epBOM Kypce TpelyCMOTPeH K3aMeH. DK3aMeH
TIPOBO/TUTCSI TI0 9K3aMeHAIIMOHHBIM OuieTaM, BK/TFOUAOL[UM 3-5 BOMPOCOB (TI0 OZJHOMY U3
Ka)K/IOM INIaKTUUeCKOM eIMHULIbI).

IIpymep 3agaHu:



O6pa3er| 3K3aMeHaIMOHHOTO OueTa
Mo pucuurnivHe XUMUs

IMpoduns HT'AOC

1. ITepuoruecKuii 3aKOH U niepuoguyeckas cucrema [J.1.MeHzgeneeBa?
2. Tunbl 1 BUABI KOppo3un? CriocoObl 3alUThI OT KOPPO3UH?
3. 3aKOHUUTh YPaBHEHUS U PAaCCTaBUTh KO3((ULIMEHTbI, UCTI0/Ib3YsI METO/, 3/IEKTPOHHOTO

basaHca:

a) Cu + H2SO4 (xoHn) —

6) S+HNO3 -

6.2.2.1.2 Kpurepuu orjeHUBaHUs

OT/IMUYHO

Xopouio

Y poBierBopuUTe/IbH
0

HeypoBiierBopure/1bHO

ITorumaeTt posb
XUMWU J1JI51
OBJIa/IEHUST

ripoeCcCrOHaTBLHBI

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 JIJ151
OBJIa/IEHUST

ripoeCcCrOHa/IbHEI

M MacCTepCTBOM;
[Tonnmaet

3HauyeHue
byHIaMeHTa/IbHbIX
3aKOHOB
€CTeCTBO3HaHUs,
3HaeT U yMeeT
TIPUMEHSITb UX TIPU
OpraHu3aluu
CaMOCTOSITeJIbHOM
paboTEI;

HeTpaBU/IbHbIE

OTBeThI Ha O/IVH U3
9K3aMeHal[MOHHbBIX
BOTIPOCOB

[1710X0 roHKUMaeT
POJIb XUMUU AAJIs1
OBJIaJieHUsI
ripoecCcroHaTEHBIM
MacTepCTBOM;
[TonnmaeTt 3HaueHue
(yH/IaMeHTaNbHbIX
3aKOHOB
€CTeCTBO3HaHHUSI;
He TIpaBUIbHbIE
OTBeTHI Ha MOJIOBUHY
13 9K3aMeHallMOHHBIX
BOMPOCOB

I1noxo mnoHuMaeT poJib
XUMUH [I7IS1 OBJIafIeHHsI
rpodeccroHanbHbIM
MacTepCTBOM;

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

7 OcHOBHas yye0Hasi IuTeparypa

1. I'nunka. O61as Xxumusi [ D1eKTPOHHBIN pecypc] : yueOHUK /151 aKa/[eMUUeCKOro

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

2. I'nunka. O61mas xumust [D1eKTpoHHbIN pecypc] : yueOHUK Jis aka/[eMUYeCKOTo

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

8 JonostHUTE/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. I'munka H. JI. 3agauu v ynpa>kHeHUs 110 0011eit XMMuu [ D/1eKTPOHHBIN pecypc] : yueOHO-
nipakTrueckoe mocobue / H. JI. T'nunka ; oz pex. B. A. Tlorikosa, A. B. Babkosa, 2018. - 236 c.

9 Pecypcol cetu VIHTEepHeT

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




10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

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

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBobogHO pacripocTpaHsiemoe mporpamMmmHoe obecriedenre Microsoft Windows (IToamuicka
DreamSpark Premium Electronic Software Delivery (3 years). Cy6m1LieH3MOHHBIN
noroBop Nel4527/MOC2957 ot 18.08.16r.) 2. Microsoft Office

12 MaTepI/laJIbHO-TeXHI/I‘-IECKOE o0ecreyeHue JAUCIUITI/IMHBI



