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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



Buj yueGHO# padoThI

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

YueOHsbIii roj Ne

Bcero
1
OO0111as1 TPYZ0eMKOCTh AUCI[ATITMHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 16 16
JIEKLINU 8 8
naboparopHbie paboThI 8 8
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 0 0
CamocTosTenbHas paboTa (B T.4. 119 119
KYPCOBO€e MPOEKTUPOBaHKE)
TpyA0eMKOCTb TPOMEXKYTOUHOM 9 9
aTTecTaluu
Buj npome)XyTOuHOW aTTecTalyu
UTOT'0OBOT'0 KOHTPOJIA T10 AUCLIUTIIUH
(MTOrOBOr0 KOHTPO/IA 110 AUCLMILIHHE) JK3amMeH JK3ameH
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AUCLUI/IUHBI
Yueousnrii rog Ne 1
Bujbl KOHTAaKTHOWH paboThI
P
N | Moo | g e g | ¢ | e
n/n b ni UILTHHBI Ne Kon. Ne Kon. Ne 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 1 1,2 2 2 20 yabopaTop
BeIIleCTB HOM pabore
Oobrme
3aKOHOMEPHOCTHU Otyet 1o
2 MPOTeKaHuUs 2 1 1,3 99 naboparop
XUMHUECKHX Ho¥ pabore
TIPOLIECCOB
XyuMuueckue Otuer 1o
3 CHCTEeMBI. 3 1 3,4 2 saboparop
PacTBopbI HoW pabore
DNIEKTPOXUMUUECK Otuet 1o
4 Ye MpOoLIeCChl 4 1 5 2 saboparop
HoW pabore
XYMHUS 371eMEeHTOB Otuer 1o
5 5 2 6 1 sabopaTop
HoW pabore
6 Bricokomonekyisip - 1 Tect
HbIe COeJIMHEeHUsI
Xumuueckast Ortuet no
7 uaeHTUPUKaIUs 6 2 sabopaTop
HOM pabore
IIpomesxyTouHas 9 SK3aMeH
aTTecTal[Hst
Bcero 8 8 128

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

3




YueousbIii rog Ne 1

No Tema Kpatkoe copepxaHue
1 PeakumonHas 1.1. OcHoBHbIe 3aK0HbI.1.2. CTpoeHMe aToMa U
COCOOHOCTH BellecTB repuojnueckas cucrema sjneMeHToB. 1.3. KucioTHo-
OCHOBHbIE CBOMCTBa BelllecTB. 1.4. XumMuyeckas
cBsA3b. 1.5. B3aumo/ielicTBUSI MeX/ly YaCTULIAMU
Bel[eCTB B pPa3/IMUHbIX (DU3UUECKUX COCTOSTHUSIX U
CBOMCTBA BeLLeCTB.
2 OO61mpe 3akoHOMepHOCTH | 2.1. 3neMeHThl XUMUUYeCKON TepMOANHAMUKN.2.2.
MIpOTeKaHWsl XUMUUeCKUX | XuMuUeckas KuHeTHka. 2.3. Xumuueckoe U (a3oBoe
TIPOLIECCOB paBHOBeCHE.
3 XUMHYeCKUe CUCTeMBb. 3.1. PactBopsbl. CriocoObl BeIpayKeHUst
PactBOpEI KOHLIeHTpaLuu.3.2. PaBHOBecue B pacTBopax
371eKTposuToB. ['napomms coneit.3.3. JucnepcHbie
cucrteMsl. Kossmonzassle pacTBopsl. TBepable
pPacTBOPHI.
4 OJIEKTPOXUMUYECKUE 4.1. OKHUC/IUTEIbHO-BOCCTaHOBUTEJIbHBIE TIPOLIECCHI.
TIpOLIeCChI 4.2. Dy1eKTpoOXUMHYeCcKye TIpoLiecchl. ['ajbBaHUUecKue
snemeHThl.4.3. Kopposus u 3amura metasios.4.4.
DJIEKTPOJIU3.
5 XUMus 3/IeMeHTOB 5.1. Xumus Hemetasios 5.1.1. Yrnepon.5.1.2.
Kpemnwii.5.2. Xumusi MeTauioB.5.2.1. MeTasbl
MOATPYIIbI Mean.5.2.2. XuMus p-371eMeHTOB. 5.2.3.
Xumusi d-anemeHToB. CeMenCTBO XKesnesa.
6 BricokomosekynsipHbie 6.1. YrneBogopoabl. CBOMCTBa, MOTyUeHHe
COeTUHEHUS rpuMeHeHue. 6.2. MeTo/bl IT0/Iy4YeHUs TT0JIUMepOB.
CrpoeHye 1 CBOKCTBA NOJIMMEPOB.
7 XuMuueckast 7.1. AHaIUTUUECKUM CUTHAJT U er0 BU/bI.
uzieHTU(UKaIus KauecTBeHHBIV 1 KOJIMYECTBEHHBIN aHamus. 7.2.

XyUMHUUecKuh, GU3NKO-XUMUUeCKUM U (pU3rUeCKUi
aHasm3.

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

YueOusbIii rog Ne 1

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akageMuuyeckux
4acoB

OcCHOBHBI€ K/1aCChl HeopraHn4YeCKUux

CcoeIMHeHUI

1

OnpejeneHve 5KBHUBa/IeHTa BellleCTBa

PeaKL[I/II/I B PACTBOPAX 3JIEKTPOJIMTOB

I'uaponu3s cosneit

OxuCIUTeTIbHO-BOCCTaHOBUTEILHBIE peakuun

. XUMHUeCKHe CBOMCTBA MeTa/l/IOB

N[OV |R|W(IN| -

YTJ1eBOZIOPO/IbI

eI I R

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATHHN

[TpakTHueCKUX 3aHSITUI He TPelyCMOTPEHO
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4.5 CamocrosiTes1bHasi padora

YueousbIii rog Ne 1

No Bug CPC Kos-Bo akajeMnueckux
4acoB
1 OdopmsieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 19
NIPaKTUYeCKUM paboTam
5 [ToAroToOBKa K NMPaKTUYECKUM 3aHSITUSIM 20
(s1abopaTopHbIM paboTam)
3 ITpopaboTKa pa3ie/ioB TeOPeTUUECKOr0 MaTepuasia 80

B xope npoBegeHus 3aHATHI MO JUCLIMIIMHE UCTIO/b3YOTCS CIeAYIOlIe NHTepaKTUBHbIE
MeTo/[bl 00yueHuUs:: [JUCKyccus SIBIsSIeTCs OIHUM W3 BUJOB UHTePAKTUBHBIX 00pa30BaTe/bHbIX
TexHosioruit. [1peacraBnsier coboii 06y ieHre, COBMeCTHOe UCC/e/JoBaHe KOHKPETHOM TeMbl,
3a/lauul U sIBJIeHUs MeXKy BCEMH yUyaCTHUKaMU o0pa3oBaTe/ibHOrO Tipotiecca. [IpoBeseHye
3aHSATUU-AUCKYCCUM CTUMY/IMPYeT IM03HaBaTeTbHY0 aKTUBHOCThH 00YYaroIUXCsi, CiocobCcTByeT
Gosiee OCMBICCTIEHHOMY OCBOEHHIO UMW HOBBIX 3HAHHU TTOCPe/[CTBOM TIOATOTOBKH apryMeHTal[u|
U 3alMThI CBOEH TO3UL[UH 110 00CY>KJaeMoit Teme.

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHus1 JUCHUILTHHBI
5.1 MeToanueckue yKa3aHHUA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JHUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /sl 00y4aromuXcs 1Mo JIabopaTopHbIM padoTam:

KysnerioBa O.B., Boukapepa C.C., /IynapeB B./. OcHoBBI 0011]e#i 1 HEOPraHUUeCKOW XUMUH.
JlabopartopHbIit mpakTUkyM / o, o6, pea. Kysuerjoeoii O.B. — VipkyTck : M3a-Bo UPHUTY,
2022.-172 c.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4aroIMuXcs 10 CaMOCTOSITe/IbHOM paborTe:

Ky3nerioa O.B., 3yea B.II., TormmmHoeBa 3.H., Jle6eneBa O.B. Xumusi. TecToBble 3a/jaHUS:
MeTtoauudeckue ykasanus ana CPC. — Upkytck. NM3a-so UpI'TY, 2010. - 68 c.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIsA
6.1.1 yueonsIii rog 1 | Otuer no 1aboparopHoii padore
OnucaHue npoueaypsbl.

KaX/IbIii CTYJeHT Z0/DKEH BBITIOJTHUTE MPeyCMOTPEHHbBIE IPOrpaMMol 1abopaTopHbIie PadOThI.
Kaxpast pabota o/pKkHa ObITH OpopMiTeHa B BUZie oTueTa Ha Oymare hopmaTta A4 BpyuHyIO WK
Ha KoMmrbloTepe. OTUeT 0/DKEeH CO/IepKaTh: TUTY/bHBIN JIUCT, 11e/lb pabOThI, KpaTKoe
TeopeTUUYeCcKoe BBeZIeHHe K ZIaHHOH paboTe, Ha3BaHUE OMBITOB, OMUCAHKE Pe3y/IbTaTOB
OTZIeJTbHBIX OTIBITOB WM PabOThI B 11€J10M, BbIBO/IbI. EC/ii paboTa KomuuecTBeHHas, ClielyeT
TIPUBECTH YpaBHEHHe peakKiiu, (hOPMYJIbI i1 PACUETOB U pPacUeThl 110 HUM, O(OPMHUTh
pe3y/bTaThl B BH/Ie UTOTOBBIX TaO/IUI] ¥ TpadHKOB, eC/ii paboTa KaueCTBeHHasi, Hy>KHO
TIPUBECTH YPaBHEHHs peaklii U OTMETUTb Hab/TI0JeHusI.

Kpurepumu onjeHuBanus.



3armumra JabopaTopHOI paboThl OCYIIIECTB/SIETCS Ha 3aHATHH, CIeYIOIEM 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, BBIMTOHUTH UHVBH/yaIbHOE 3a/laHue
10 TeMe 1abopaTOpHOM PaboTh (PeIUTh 3a/lauy UM COCTABUTh YPABHEHUS] XUMUUECKUX
peakLvn).

6.1.2 yueonsiii rog 1 | Tect
Omnucanue npoueaypsl.

,Z[J'IH OL€HKH TEKYLHEﬁ YCI1I€BA€MOCTU KaXKAOMY CTYAEHTY HGO6XO,E[I/IMO TIIATe/IbHO BLITTIOJTHATDb
WHAWBWAYd/IbHbIE 3a/IldHHS Ha BCe€ TeMbl CAMOCTOATE/IbHBIX pa60T " MPOBOJUWTH TEKYIIlee
TeCTUPOBaHHE

KpuTtepun oneHUBaHus.

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

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Isl MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[OCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NuaukaTop AOCTKeHUs
Kputepum oneHUBaHus OLleHUBaHHUS
KOMIIeTeHI| MU o
NMPOMEe)XYTOYHOH
aTTecTalu
OIIK-4.3 Bnageer OCHOBHBIMU HaBbIKaM¥ | Y CTHOe

O6pElU.[€HI/IH C pa3/IMUHBIMU BelleCTBaAMU; CO6€C€,IIOB8HI/IQ
3aKOHAMM XHUMHUU M CIIOCOOHOCTBIO HX
HCII0/Ib30BATh B HpaKTHHECKOﬁ
AedATe/IbHOCTU npu pelieHun
IMPOM3BOACTBEHHBIX 3da/id4

6.2.2 TunoBbie OLieHOUHBIE CPeICTBA MPOMEXXYTOUHOM aTTecTalu

6.2.2.1 YueOHsbIii roj 1, TunoBbie onieHOUHbIE CPeJACTBA /1A MPOBe/IeHUA YK3aMeHa 10
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

st npoMe)KyTOUHOM aTTeCTallui Ha epBOM Kypce MpeJyCMOTPeH 3K3aMeH. JK3aMeH
TIPOBOZAMTCS T10 3K3aMeHaI[MOHHBIM OuieTaM, BK/IFOUAIOIIUM 3-5 BOPOCOB (TI0 OIHOMY U3
KaKJ0W AUIaKTUUeCKOUW eJUHULIbI).

[Ipymep 3aaHu:

O6pa3er| 5K3aMeHaIMOHHOTO OueTa

ITo guciynvae XuMus

[poduns HI'AAC

1. ITepuoiuuecKuii 3aKOH U nepuoguueckas cucrema [..MeHzeneeBa?
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2. Tunbl 1 BUABI KOppo3un? CriocoObl 3alUThI OT KOPPO3UH?
3. 3aKOHUUTh YPaBHEHUS U PaCCTaBUTh KO3((ULIMEHTbI, UCTI0/Ib3Ys1 METO/, 3/IEKTPOHHOTO

basaHca:

a) Cu+ H2SO4 (xoHn) —

6) S+HNO3 —_

6.2.2.1.2 Kpurepuu ornjeHUBaHUs

OT/1nuHO

Xopoio

ynOBJ’[ETBOpI/ITEJIbH
0

HeypoBieTBopuTe/1bHO

ITonumaet posb
XUMWU J1J151
OBJIa/IeHUST

ripoeCcCroHaTbHEI

M MacCTepCTBOM;
[Tonrmaert

3HayeHue
(dbyHIaMeHTaTbHbIX
3aKOHOB
€CTeCTBO3HAHUS,
3HaeT U yMeeT
TIPUMEHSITh UX TIPH
opraHu3aru
CaMOCTOSITe/IbHOU
paboThI;
MIpaBU/IbHbIE
OTBeThI Ha BCe
9K3aMeHaIMOHHbIE
BOIIPOCHI

ITonumaet posnb
XUMUH JJ1S1
OBJIa/IeHUST

ripoeCcCrOHa/bHEI

M MacTepCTBOM;
[Tonunmaet

3HayeHue
byHIaMeHTa/IbHbIX
3aKOHOB
€CTeCTBO3HAHUS,
3HaeT U yMeeT
TIPUMEHSITb UX TIPU
OpraHu3aluu
CaMOCTOSITeJIbHOU
paboThI;

HerpaBUJIbHbIE

OTBeThI Ha O/IVH U3
9K3aMeHal[MOHHBIX
BOTIPOCOB

[1710X0 roHKUMaeT
POJIb XUMUH JAJI51
OBJIa/IeHUsT
ripoeCcCroHaTEHBIM
MacTepCTBOM;
[ToHrmaet 3HaueHue
dbyHIaMeHTaIbHBIX
3aKOHOB
eCTeCTBO3HAHHUS;
He TIpaBU/IbHbIE
OTBeThI Ha M0JIOBUHY
13 9K3aMeHallMOHHbBIX
BOTIPOCOB

[1noxo rioHuMaeT poJib
XUMUH [I71s1 OBJIafIeHusI
rpodeccroHanbHbIM
MacTepCTBOM,;

He nonumaer 3HayeHuve
(byHamMeHTanbHbIX
3aKOHOB
eCTeCTBO3HaHUS;
HeTpaBU/IbHbIE OTBEThI
Ha BCe BOIPOCHI

7 OcHOBHas yyeOHasi IuTeparypa

1. I'nunka. O611as Xxumusi [ DIeKTPOHHBIN pecypc] : yueOHUK /1151 aKa[eMUUeCKOro

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

[Caiit] — URL: http://www.biblio-online.ru/book/736D053E-E77C-4726-8CC5-

F8E756E674A57?

2. I'nunka. Ob1mas xumust [D1eKTpoHHbIN pecypc] : yueOHHK Jjis aka/[eMU4YeCKOro

6akasaBpuaTa : B 2 Tomax. T. 2, 2018. - 379 c.

[Caiit] — URL: http://www.biblio-online.ru/book/EBE718FD-189B-494E-A633-

DCA7F607FCC9?

8 Jono/iHUTE/IbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast

1. I'nunka H. JI. 3aziauu ¥ ynpa>kHeHHsI 110 0011ei XMMUK [ D/1eKTPOHHBIN pecypc] : yueOHO-
npakTryeckoe nocobue / H. JI. I'mueKa ; o pex. B. A. IMTonkosa, A. B. Babkoga, 2018. - 236 c.




[Caiit] — URL: http://www.biblio-online.ru/book/42CADAEO0-F729-47F0-BD2C-
9BF1FA0278067?

9 Pecypcol cetu IHTepHeT

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

10 IpodeccuonanbHBIE 0a3bl 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

1. CBoboaHO pacmpocTpaHsieMoe TiporpamMMHoe obecrieueHune Microsoft Windows (TToaruicka
DreamSpark Premium Electronic Software Delivery (3 years). CyO/THI1eH3UOHHBIHN
pnoroBop Nel4527/MOC2957 ot 18.08.16r.) 2. Microsoft Office

12 Marepua/ibHO-TeXHHYECKoe ofecrieyeHUue AUCIUILTHHBI



