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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C

IVIAHUPYEMBIMHU pe3y/IbTdTaMHU 0CBOE€HUA 06pa30BaTEJ'le0ﬁ nmporpaMmmal

1.1 ducounyimHa «XuMusi» obecrieunBaer () OPMHUPOBaHWE C/IeAYIOIIUX KOMIETeHIUH C

y‘-léTOM HWHAUKATOPOB UX JOCTH)XE€HUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK-3 CriocobeH MpUMeHsThH OCHOBHBIE TI0JIOXKEeHUST
(yH/IaMeHTalbHbIX eCTeCTBEHHBIX HAYK U HAYUHBIX
TeOpUH NpY NIPOBeJeHUH Hay4YHO-UCC/Iel0BaTeIbCKUX
paboT 10 M3yueHH O ¥ BOCIIPOM3BO/ICTBY MUHEPAIbHO-
CBhIPBEBOM 0a3bl

OIIK-3.1

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

Kopg,
WHAUKATOpa

CojpepxaHue HHAUKATOpa

Pe3ynbTar 00yueHus

OIIK-3.1

3HaeT OCHOBHbIE TI0JIOXKEeHHSI
XUMUYECKUX HayUHBIX TEOPUH MPU
TIPOBeJIeHUH paboT 10 U3YUeHUI0
Y BOCTIPOM3BO/ICTBY MHUHEPA/IbHO-
CBhIPBEBOM 6a3bl

3HaTb OCHOBHbIE 3aKOHBI U TIOHSTHS
XUMUH; IPUPO/lY U 3aKOHOMEPHOCTHU
XUMHUUECKUX peakLui, (a30BbIX U
XUMHYECKUX PABHOBECUH,
3/IeKTPOXMMUYECKUX CUCTEM

YMeTb 1CM0/Ib30BaTh COBPEMEHHbIe
YKC/IeHHbIe METO/IbI [i/1S1 pellleHus
3ajlau M0 XMMUH; TIPUMEHSTh
COBpeMeHHOe 000py/loBaHue U
MIPUOOPHI /1J1s1 BBITIOTHEHUST (PU3UKO-
XMMHUECKOI0 5KCIIePUMEHTa;
TIPOTHO3UPOBATh U OTpeesisiTh
HarpaB/leHUs1 CAaMOIIPOX3BOJIbHOTO
MpOTeKaHUs XMMUYeCKUX peakLuii;
BBITIOJIHSITH TEPMOXUMUUECKHEe
pacyeTbl XMMUYECKUX peakLuii,
pacueTbl XMMUUECKOI0 PaBHOBECHSI;
WCT0/1b30BaTh CIIPABOYHYIO
JIUTepaTypy /151 BbIIIOJIHEHUS
pacueToB

Bnapers nipuemMamu 06paboTku
5KCTepuMeHTalbHbIX 1aHHbIX,
MeTO/iJaM1 pacyeTOB OCHOBHBIX
(bM3MKO-XMMUUECKMX XapaKTepUCTHUK
NIPOLIeCCOB

2 MecTo aucuuiiuebl B ctpyKkrype OOII

V3yueHue MUCLIUIIIMHBI «XUMHs» 0a3upyeTcs

JIYCLIMTIJTMH/TIpAaKTUK: HeT

Ha pe3yJsibTaTaX OCBOEHHUsl CefYHOLUX

JuciunivHa sBseTcsl TPeJIIeCcTBYIOLEN [/s1 JUCLUIUIMH/TIDAKTHK: «OKOJI0ruuecKas
0e30macHOCTb», «be30macHOCTb >KU3HEJEeITeTbHOCTH», «['@OXUMHUECKHe MeTO/bl TIOMCKOB

MIIN»



3 O0BeM AUCIUIIIMHbI

O6wem gucturIvHbI coctasset — 4 3ET

Bup yueOHO# padoThI

TpyA0eMKOCTh B aKaJileMHYeCKHX Yacax
(OpuH akajeMUuecKUil yac COOTBeTCTBYeT 45

MUHYTaM acCTPOHOMMYECKOT0 Yaca)

Bcero Cemectp Ne 1
OO0111as1 TPYZA0EMKOCTh AUCIIUATITMHBI 144 144
Ay[IWTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 64 64
JIEKLIMH 32 32
nabopaTopHbIe pabOThI 16 16
MpakTUyeCcKue/ceMUHapCKue 3aHsITUs 16 16
CamocrosTenbHas paborta (B T.u. 44 44
KYpPCOBO€ MPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOMN 36 36
aTTecTaluu
Bu npome)xyTO4YHOM aTTecTaluu
(MTOrOBOr0O KOHTPOJIS TIO UCLIUTLIMHE) JK3aMeH JK3aMeH
4 CTpyKTypa U cojepKaHue JUCLUII/INHbI
4.1 CBoHbIe JaHHBIE 110 COAEPKaHUIO AUCLIUII/INHBI
Cemectp Ne 1
Bujbl KOHTaKTHOH pabdoThI
N | Momenmne | g T mcw | PO | s
n/n b uﬁz HUIUITNHBI Ne Kon. Ne Kon. Ne Kon. No Kon. KOH);monﬂ
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
CrpoeHnue aToma 1
1 repuoanyecKas 1 4 1 2 1, 2, 4 Kontponen
cucTemMa 3 ast pabora
3JIEMEHTOB
SaGL:Ij:e HCTHKA 4,5 1,4 Oruer o
2 pakTep 2 4 7 6 7 9 saboparop
MeTa/UIOB U UX 6 5 o
N HOI1 pabote
Coe/IMHeHUH
)?a6l{:§:e UCTUKA 1,4 Order mo
3 P P 3 2 7 2 Y 3 sabopaTop
HeMeTaslioB ¥ UX 5 N
° Hol1 pabote
coe/JMHeHUH
Knaccer 14 Otyet 1o
4 HEOPraHUUeCKUX 4 2 1 2 ’5 ’ 3 naboparop
COe/TUHEeHUH HOM pabote
Peakuyn HOHHOTO 13 Ortuet no
5 obmeHa 5 2 2 2 2 2 4’ 5’ 5 saboparop
’ HOM pabore
OKUCTUTENBHO- 13 Otuet 1o
6 BOCCTAHOBUTEJIbHBI 6 2 3 2 3 2 4’ 5’ 5 saboparop
€ peakLuu ’ HOM pabote
7 PacrBops! - 4 4 2 1,3 2 Perenue
3a71au
8 OCHOBBI 8 2 5 2 1,2, 3 Perienue
XUMUYECKOU 3 3a/1au




TepPMOJMHAMUKU
OcHoBBI
9 XUMHUUECKON 9 2 6 2 12, 3 Peuere
3 3a/1au
KUHETUKHU
I71eKTpo- Pemtenue
10 XHUMUUeCcKUue 10 4 7 2 1,3 2
3a/1au
CUCTEMBI
XuMuueckas 13 Ortuet no
11 veHTUGUKAIUS U 11 4 8 2 8 2 4’ 5’ 5 naboparop
aHa/M3 BeIecTB ’ HOM pabore
IIpomesxyTounas 36 SK3aMeH
aTTecTarys
Bcero 32 16 16 80

4.2 KpaTkoe co/iep>kaHue pa3/ieioB ¥ TeM 3aHATHH

Cemectp Ne 1

Ne

Tema

KpaTKoe coaepKaHue

5J7IeMeHTOB

CrtpoeHnue aToma U
repuojuveckKass CUctema

KBaHTOBO-MexaHuueckass MoZenb aroMa. [IpuHimn
[Taymu u npaBuio XyHga. CtpoeHue
MHOT'03JIeKTPOHHBIX aTOMOB. Ileprosnuecknii 3aK0H 1
[Tepuoanueckas cuctema 3/1eMeHTOB
O.N.MenpeneeBa. [lepoguyHOCTb U3MEHEHUS
CBOWCTB 3/1eMEHTOB.

OO611ast XxapaKTepuCTHKa
MeTaJlIOB ¥ UX
coeIMHeHUN

[TonoxeHre MeTanIoB B NEPUOJUYECKON CUCTEME.
OneKTpOHHbIe KOHGUTYPALIMU Y BalIeHTHOCTh
MeTa/s1oB. HaxokzieHre MeTaioB B IPUPOJE,
OCHOBHbIe MUHepasibl. Pu3nuecKre CBOKWCTBA
TIPOCTHIX BeIleCTB. DJIeKTPOIIPOBOAHOCTL U
TEeTIONPOBOJHOCThL MeTa/VIOB, TeMITepaTyphbl
TUIaB/IeHUS], TUIOTHOCTD. JIabopaTopHbie 1
TIPOMBIIIIEHHbIe CITOCOOBI Mo/TyueHust. XMUMUUecKue
cBOMCTBa. B3auMopencTBre MeTaioB C BOAOU,
KHCI0TaMU U 1ijesiouamu. Oco6eHHOCTH
B3aUMO/IEHCTBUSI METAJUIOB C pa30aBieHHbIMU U
KOHL|eHTPYPOBAaHHBIMU KUC/I0TaMu. B3auMozelicTBue
¢ HeMeTas1aMu. [IpyMeHeHre OCHOBHBIX COeIMHEHUM
MeTaJl/IoB.

OO0111ast XapaKTepUCTHKA
HEMETa//IOB U UX
coeIMHeHUM

[Tono)keHne HeMeTal/IOB B TIepUOJUUECKON CHUCTEeMe.
OneKTpOHHbIe KOHGUTYPALIMU U BalleHTHOCTb
HemeTasioB. HaxoskJieHre HeMeTaslsioB B IIPUPO/JE,
OCHOBHbIe MUHepasibl. Pu3nuecKre CBOWCTBA
TIPOCTHIX BelllecTB. MI30TOIbI U aryIoTPOMHbIe
MouduKamu. JlabopaTopHbie U TPOMBIILIEHHbIE
croco0Obl oTyyeHusi. XUMHUYeCKHe CBOHCTBA.
BsaumogeicTBue C KUC/I0PO/IOM, BOJOPOJOM U
JPyTMMU HeMeTasslaMu. B3auMogelicTBue ¢
MeTasiamu. [IpyMeHeHre OCHOBHBIX COeIMHEeHUH
HeMeTaJljIoB.

Knaccel Heopranvueckux
coeZIMHeHUM

Kuc/1oTHO-0CHOBHBIE Y OKMC/IUTETBHO-
BOCCTAHOBUTE/IbHbLIE CBOMCTBA BEILEeCTB.

oOMeHa

Peakiiyii MIOHHOTO

Teopust 3/1eKTPOTUTUUECKON JUCCOIMaliU. Peakiiuu
1noHHOro oomMena. CrernieHb gucconpanui. CUIbHbBIE U
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cs1abble 3nekTposuThl. KoHCTaHTa uccornuaiiyu.
ONeKTpo/IMTAYeCKasi IUCCOLMALYsI BOJIbI.
BosopoaHbIi nokaszaTeab cpefibl. ['Ipoin3 comnen.

OKUC/IUTE/IBEHO-
BOCCTAHOBUTEJ/ILHEIE
peakLu

CrereHb okucaeHusa. OKUcC/IeHre, BOCCTaHOBJIEHHe.
Oxkucaurenu, BocctaHoBute/ . OKUCIUTeILHO-
BOCCTAaHOBHUTE/IbHbIE MPOLECCHI.

PactBOpBI

OrnpefiesieHre 1 KaaccUguKanus pactBopoB. CriocoObI
BbIpa)KeHUs KOHL|eHTparuy pactBopoB. CBoMCTBa
pa30aB/ieHHBIX PaCTBOPOB HE3IEKTPOJIUTOB U
3JIEKTPOJIUTOB.

OCHOBBI XUMHUECKOM
TePpMOAWHAMHKN

BHyTpeHHsIs sHeprusi U SHTa/bIYs. TepMOXUMHUs.
TepMoxyMHUUeCKre 3aKOHbI U ypaBHEHHS. JHTa/bIIHs
obOpa3oBaHMs XUMHUUeCKUX coerHeHui. CTaHjapTHOe
COCTOsTHME. DHTPOMUS U ee U3MeHeHUe Mpu
XUMHUUYECKHUX Tporieccax. JHeprust ['nb6ca u ee
V3MeHeHre TIPYU XUMHUUeCKUX mporieccax. Y CJIOBUS
CaMOMPOKM3BOJILHOTO MPOTEKaHHUsI peaKLUid. Y CJIOBUSI
XUMHUYeCKOTo paBHOBecusi. OOpaTumbie U
HEoOpaTUMbIe PeaKITHH.

OCHOBBI XUMHUUYECKOU
KUHETHUKU

CKOpOCTb TOMOT€HHBIX peaklui. BiusHue
KOHLIeHTpaLMy pearupyroLvx BelecTs. 3aKOH
JleMCTBUS MacC. 3aBUCUMOCTb CKOPOCTH peakLui OT
TeMIlepaTypbl. DHeprus akrtvuealuu. CKOpoCTh
reTeporeHHbIx peakuni. KaramsaTtopsl. Katanms.
3akoH JeiicTBUS Macc. KoHcTaHTa paBHOBecCHs U ee
CBSI3b C TEPMO/IMHAMHUUECKUMU (pyHKLMsAMU. [TpyuHImn
Jle IlTatesibe. CMellleHWe XUMUYECKOI'O PABHOBECHS].

10

OJIEKTPO-XUMUYECKUe
CUCTEMBI

OnpezieneHre 1 KiacCUPUKaLYs 3/1eKTPOXUMUYECKUX
nipotieccoB. [ToHsITHe 06 3/1eKTPOHBIX MOTEHI[aIax.
I'anbBannueckue snemenTsl, 3C U ee UsMepeHue.
CraHZiapTHBIA BOAOPOAHBIN 3/1IEKTPO/, ¥ BOJOPO/AHAS
1IKa/ia NoTeHuanoB. Y pasHeHre HepHcra.
XHMHUUeCKre UCTOYHMKU ToKa. OCHOBHbIE BU/IbI
KOppo3uu. XumMuyeckas U 371eKTpOXUMHUUecKas
KOppo3usi. MeTo/ bl 3a11{UTbl OT KOPPO3UH:
JIeTUPOBaHMe, 3JIeKTPOXMMUYeCKast 3allura,
3alUTHbIE TIOKPBITUS. VI3MeHeHre CBOUCTB
KOPPO3HMOHHOM CpeJibl. DJIEKTPOJIUS.
ITocneoBaTeIbHOCTD 3/1IEKTPOJHBIX IIPOLIECCOB.
OMNeKTpo/In3 C paCTBOPUMBIM U HEPaCTBOPHUMBIM
aHogoM. Beixoz 1o Toky. 3akoHbl Papajes.

11

Xumuueckas
naeHTUhUKaLus U
aHa/IM3 BellleCTB

AHanMTAYeCKU CUTHa/ U ero BUbl. OCHOBBI
KaueCTBEeHHOI'0 U KOJINUeCTBeHHOI0 aHasIv3a.

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

Cemectp Ne 1

Ne

HaumeHoBaHue /1a00paTOPHOI padoThI

Koi-Bo akapgeMuueckux
4acoB

1

Ksiaccbl HeopraHM4eCcKrUx coeIMHeHUN 2

5




Peaki[uu B pacTBOpax /1€KTPOJIUTOB

OxucIuTeIbHO-BOCCTaHOBUTEILHBIE peakuun

XUMMUECKHe CBOMCTBA METAJI/IOB

ATIOMUHMI, 0JI0BO, CBUHEI]

JKese30, K0OanbT, HUKEJb

Kucnopog. ITepokcuz Bogoposa

R || UT| R |W[N
NININININININ

JKeCTKOCTh BO/JIbI

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

Cemectp Ne 1

Ko/1-Bo akajjeMu4ecKHX
4acoB

Z

Tembl NpaKTHUeCKHX (CEeMUHAPCKHUX) 3aHATHI

CTpoeHne aToMa 2

Peakiiy HOHHOTO 0OMeHa

OKH1CIUTe/TbHO-BOCCTAHOBUTEILHEIE peakKnnn

KoHLieHTpal[uisi pacCTBOPOB

TepMorHaMUYeCKUe pacueThbl

CKOpOCTh XMMHUECKOM peakiuu. XuMHU4YecKkoe
paBHOBecHe

["anbBaHUYecKUe 3/1eMeHTbl. Kopposusi MeTaioB

I & (U |WIN|-
NN N (NINININ

KauecTBeHHBIN aHaIM3

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 1

Kos-Bo dKadJleMHUUYeCKHuX

Ne Bup CPC
4acoB

OdopmiieHre 0TYETOB 110 J1aOOPAaTOPHBIM U

16
NIPaKTUYeCKUM paboTam

[ToaroTOBKa K KOHTPOJIBHBIM paboTam

[ToaroTOBKA K NIPAaKTUYECKUM 3aHSTHSIM
(s1abopaTopHbIM paboTam)

ur| » [ WIN| =

4
[ToaroroBka K NpakTU4YeCKUM 3aHATUAM 8
8
8

[ToArOTOBKA K CcJjaue U 3aluTe 0TUeTOB

B xojie npoBeieHNs 3aHSITUM 110 JUCLUIUIMHE UCTIOJIb3YIOTCS C/eyIolle UHTePaKTUBHbIe
MeTOZbl 00yUeHusi: AUCKYCCUsi, paboTa B MaJibIX TPyIINax

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCHUILTHHBI
5.1.1 Meroauueckue yKa3aHus /i 00yUJarOIUXCA M0 MPAKTHYECKHUM 3aHSITHAM

[TpakTHyeckue 3aHSATHS BK/IIOUAIOT pellleHre 3aJjau U3 CIeVI0IMNX yueOHbIX TT0CoOuit:

1. Ky3neroBa O. B. OcHOBBI 00111el 1 HeOpraHU4YeCcKol XUMUH : yuebHoe rocobue / O. B.
Kysnerosa, C. C. boukapesa, B. 1. [lynapes, 2022. - 206.

2. boukapesa C. C. Xumusi. [IpakTrueckue 3aHsatus : yue6Hoe nocobue / C. C. boukapesa, B. I'.
Cobonesa, 2015. - 179 c.



5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

BrinonHeHue 1abopaTOpHOM paboThI BK/IIOUAET MPOBeIEHHEe XUMHUECKOT0 SKCTIePUMEHTa, a
TaK)Xe CaMOCTOSITe/IbHYHO MPOPabOTKY TeOpeTHUeCcKoro MaTepuarsa, u3ydeHrne MeTOJUKH
TIPOBE/IEHUS SKCIIeEPUMeHTa, 00pabOTKY ¥ MHTEPIPEeTALUI0 SKCIIePUMEHTA/IbHbIX JIaHHbBIX.
Omnmcanve 1abopaTopHbIX PaboT MpUBeZEHO B yueOHOM TTOCOOUH:

1. Ky3HerjoBa O. B. OcHOBBI 00111ei 1 HeOpraHU4Yeckol XuMuH : yuebHoe rocobue / O. B.
KysHernoBa, C. C. boukapesa, B. . [lyaapes, 2022. - 206.

Kaxzast pabota j0/pkHa ObITH OpopMIIeHa B BUZie oTueTa Ha Oymare hopmaTta A4 BpyuHyIO WK
Ha KoMribtoTepe. OTYeT 0/KeH Co/lepKaTh: TUTY/IbHBIN JIUCT, Lie/b paboThl, KpaTKoe

6

TeopeTHYeCcKoe BBe/leHHe K JaHHOU paboTe, Ha3BaHUe OILITOB, OMMCAHUE Pe3y/IbTaTOB
OTZIeJTbHBIX OTIBITOB WM PabOThI B 11€J10M, BbIBO/IbI. EC/ii paboTa KomuecTBeHHasi, ClielyeT
TIPUBECTH ypaBHEHHWe peakLuy, (OPMYJIbI J/isi PACUETOB U PacueThl 10 HUM, 0(hOPMUTD
pe3y/bTaThl B BH/Ie UTOTOBBIX TaO/IUI] ¥ TpadMKOB, eC/id paboTa KaueCTBeHHas1, HY>KHO
TIPUBECTH YPaBHEHUsI peakIvii U OTMeTUTh HaOJTI01eH s,

3amuTa 1ab0paTopHO pPaboThI OCYIIECTB/ISIETCS] HA 3aHATHH, C/IeIyIOIeM TI0C/ie ee
BbIMo/iHeHus. [1pu 3aIiuTe CTyIeHT [J0/DKeH TpeiCTaBUTh OTUeT 110 labopaTopHOi paboTe,
TIOSICHUTh BCe TIPHBEZIEHHbIE PACUeThI U BbIBO/IbI, BHITIOTHUTE MHAWBHU/Ya/TbHOE 3a/IlaHue 110 TeMe
JlabopaTopHOo# paboThI (PelrTh 3aJjaui UK COCTABUTh YPABHEHUS] XUMHUUECKUX PeaKIvi).

5.1.3 Meroauueckue yKa3aHus /i 00yUYarOIUXCA 10 CAaMOCTOATeILHOM padoTe:

CamocTrosTenbHasi paboTa CTY/IeHTOB BK/TFOUAET pellieHue 3a/jau U3 C/IeIYIOIINUX yueOHbIX
rocobwuii:

1. KysnerjoBa O. B. OcHOBBI 0011je#1 ¥ HeOpraHMUeCcKoi xuMuH : yue6Hoe rocobue / O. B.
KysHenosa, C. C. boukapesa, B. . [lynapes, 2022. - 206.

[MToaroroBka K MpakTHUeCKUM 3aHATHSAM (labopaTopHbIM paboTam) HarpaB/jieHa Ha
CHCTEMaTH3aLIMI0 MO/TyUeHHBIX TEOPETHUECKHUX 3HAaHUK U U3yueHUe JIMTepPaTyphl 10 pa3jeiam
KypCa; BK/TFOUaeT TIOBTOPeHHe HeOOXOMMBIX TeOPETHUECKUX CBeAeHUH, HeOOXO0AUMBIX /ISt
BBITIOJTHEHUs! 1a00paTOpHOM paboTHI.

OdopmiieHre 0TYETOB TI0 TaGOpaTOPHBIM paboTam MOMOTaeT CTy/JeHTaM 3aKpeIuTh
TIOJTyYeHHbIe YMEHUST U HaBbIKH.

TpeboBaHUs K OTUETHBIM MaTepHasIaM:

OTueT 10 BBIMIOIHEHHUIO Tab0paTOPHOM paboThI JO/DKEH COZIeP>KaTh TEOPETHUECKOe BBE/IEHHUE T10
Teme paboThl, B OTUETe TIPUBOASTCS X0/, BBIMOJ/THEHHS 1TabopaTOpHOH paboThl, pe3y/bTaThl
TIPOBE/IEHHOTO UCC/Ie/IOBAHUS U BBIBO/IBI.

[MToAroToBKa K c/iaue ¥ 3allydTe OTYETOB MO3BOJISIET 3aKPENUTh MOJTyYeHHbIEe YMEHUS U HaBbIKH.
ITpu 3aiUTe OTUETORB MPEIo/jaBaTesIeM MPOBEPSIeTCs MPABUIBHOCTb M TOUHOCTh ITPUBE/IEHHbBIX
YPaBHEHWIA PeakIivii U FKCTIePUMEHTAIbHBIX PACYETOB, 3HAHHE TeOPeTHUECKOro MaTeprasia
He0OXOIUMOTO /IJ1s1 BBITTOJTHEHUST PA0OTHI.

[MToaroToBKa K MpakKTUUECKUM 3aHSATHSIM HarpaB/ieHa Ha CUCTEMAaTH3aLUIO ITO/TyYeHHBIX
TEOPeTHUECKUX 3HAaHWH U M3yueHUe JIUTePATyPhI 10 pa3/esiaM Kypca; BK/IFOUaeT MOBTOPEHHe
TEOPeTUUYECKUX CBe/IeHHI, He0OXOUMBIX /I/Isl BBITTOJTHEHUS] TPAKTUUECKOH paboThI.

1715 IOATOTOBKY K KOHTPOJIbHOM paboTe CTyZieHT popabaThiBaeT TeMbl, KOTOPbIe
TIpe/lyCMOTPeHbI B KOHTPOJILHOU paboTe, U pelllaeT BblJaHHbIE BAPUAHThI MHAVBUYa/IbHBIX
3agauuii. CTyJeHT [JO/DKEH YMeTh PUMEHSITh MOTyueHHble 3HaHUs J1J1s1 pelleHus 3a7au
OTpeZie/IEHHOT0 THTIA TI0 TeMe UK pa3zeny. KoHTposbHbIe paboThl, IpelyCMOTpeHHbIe paboueid
TIPOTrPaMMOM TUCLIUTI/TMHEIL, TIPOBOJSTCS BO BpeMsi labopaTopHbIX 3aHsATHi. [IperoaBaTesib Ha



3aHSITUH, TIPEAIIECTBYIOIIEM TIPOBE/IEHUS] KOHTPOJIbHOU PabOTHhI, JOBOJUT /10 00yUarOIIUXCsI
TeMy paboThbl, KOJIMUECTBO 3a/[aHUI B KOHTPOJILHOM, BpeMsI BBITTOTHEHHsT PAabOTHI.

6 @DoHJ OLEHOUHBIX CPeACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TIPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy MO0 JUCHHUILINHE

6.1 OreHoYHbIe Cpe/CTBA /IS NPOBeAeHUs TeKyIero KOHTPOJIs
6.1.1 cemectp 1 | Pemienue 3agau
OnucaHue npoueaypsbl.

Perienue 3a/1a4 — 3TO OJJUH U3 JTYUIIUX METOZOB TIPOUHOT'O YCBOEHMUSI, TIPOBEPKHU U 3aKPeTIeHus
TEOpeTUUYeCKOTr0 MaTepuasa. [IpyMepsl perieHus TUIOBBIX 3alay PACCMaTPUBAIOTCS Ha
3aHATHSIX, A TAKXKe B yueOHBIX MOCOOUSIX U METOJUUECKUX YKa3aHUSX /IJIsi CAMOCTOSITe/TbHOM
paboThI CTY€HTOB:

1. Ky3nerjoBa O. B. OcHoBBI 00111eii 1 HeopraHU4yeckoi Xumud : yuebHoe rocobue / O. B.
KysHernosa, C. C. boukapesa, B. 1. [lynapes, 2022. - 206.

Homepa 3azjau wiv BapyaHTa oripejiesisieTcsi IperiofiaparesieM Ha 3aHATHsIX. Bo Bpemst
BBITTOJTHEHUS 33/JaHU MO>KHO TI0JTb30BaThCs JIF000M yueOHOM, CripaBOYHOM JINTEpaTypOH,
KOHCTIEKTaMU JIEKIUH.

[perosaBaTe/ib Ha 1a00PAaTOPHOM 3aHSATHH pa3ZaeT 3a/laHUs ¥ JOBOAUT /10 00yJaroL[uXCsi
CPOKH Ha ero BbITIOJIHEHHeE.

KpuTtepun oueHuBaHus.

OT/INYHO: 3a/laHue BBINIOJHEHO TIOJTHOCTHIO, B TIPE/ICTaB/IEHHOM OT4YeTe 000CHOBaHHO
T10J1y4eHO MpaBU/IbHOE BBINIOJTHEHHOE 3a/laHue.

XOPOILO: 3a/laHKe BBIIIOJTHEHO TIOTHOCTBIO, HO HET J0CTaTOYHOT0 0OOCHOBAHUS UM TIPH
BEPHOM pellleHUH JoTTylijeHa He3HaurTe/IbHast OIIMOKa, He B/IMSoLIast Ha MPaBUIbHYHO
T110C/1Ie/J0BaTeIbHOCTb PACCYy K EeHHUH.

Y/ZIOBJIETBOPUTE/ILHO: 3a/laHue BBITIOJTHEHO YaCTUYHO.

HeY/IOB/IeTBOPUTEJIbHO: 3a/jJaHHe He BBITIOJTHEHO.

6.1.2 cemectp 1 | OTueT no s1abo0paTOPHOI padoTe
Omnucanue npoueaypsl.

OtueT Jo/pKeH OBbITh BBITOJIHEH B YCTaHOBJ/IEHHBIH Mpero/iaBaTesieM CPOK, B COOTBETCTBUU C
TpeboBaHusIMU K 0hopmiieHHIO oTueTa. OTYeThl B Ha3HAUEHHBIM CPOK CAAIOTCS Ha ITPOBEPKY.
IIpenycMoTpeHa ycTHas 3alijuTa 1abopaTopHoU paboThl, 00yuaroiiyecs J0/KHbI MTOSICHUTD BCe
TIpYBe/IeHHbIe PaCueThl U BbIBO/bI, BBITIOJHUTE UH/UBU/Iya/lbHOE 3a/laHue 110 TeMe
nabopaTtopHoU paboThI (PeUTh 3a/lau UM COCTaBUTh YPABHEHUST XUMUUECKUX PeaKLvi).

OrnucaHye ¥ TIPUMEpHI pellieHrs] UHAWBUAYaTbHBIX 3a/laHK TIPUBE/IeHbI B yueOHOM 1ocoOum
1. KysnerjoBa O. B. OcHOBBI 0011je#1 1 HeOpraHMUeCcKoi xuMuH : yue6Hoe rocobue / O. B.
Kysnenosa, C. C. boukapesa, B. . [lynapes, 2022. - 206.

KpuTtepun oneHUBaHuUs.

OT/IMYHO: 3a/laHKME BBIIIO/IHEHO ITO/IHOCTBIO, B IIPE€ACTAB/IEHHOM OTUeTe 000CHOBAHHO
IMOJIy4€HO IMPpaBU/IbHOE BBITIOJIHEHHOE 3a/IdHUE.
X0Opomio: 3aJilaHKre BBITIOJIHEHO IMO/THOCTBIO, HO HET AOCTAaTOUYHOI'O 000CHOBaHUSA WA npu
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BEPHOM DEIIeHWHU AO0ITyIIeHd He3HAUYWTe/IbHAs OH_II/I6Ka, He BJ/IMAIOIadA Ha MPABU/IbHYIO
moc/j1e10BaTe/;IbHOCTDb paccym,quHf/i.

YAOBJ/IETBOPUTE/IBHO: 3djaHKME BBITIOJIHEHO YdCTUYHO.

HEeYyIOBJIETBOPUTE/IBHO: 3aldHHME HE BbBITIOJTHEHO.

6.1.3 cemectp 1 | KonTposibHas pabora
Omnucanue npoueaypsl.

KonrposnsHast paboTa poBoAUTCS B BU/IE TeCTa.
[Ipenen pgnutenbHOCTH KOHTPOJIsA — 60 MUHYT.
[Ipepsaraemoe konnuecTBo 3agaHuii — 20.

KpuTepuu onieHUBaHMS.

OT/IMYHO: /IaHbI TIPaBU/IbHBIE OTBETHI Ha 18 u Gosee BOMPOCOB

XOPpOLIO: JJaHbl [IpaBU/IbHbIE OTBEThI Ha 15-17 BOIpocoB

Y/ OBJIETBOPUTEJIBHO: [JaHbl ITPaBU/IbHbIe OTBeThI Ha 11-14 Bompocos
Hey/I0BJIeTBOPUTE/IbHO: [JaHbl [IpaBU/IbHbIe OTBETHI MeHee yeM Ha 10 Boripocos

6.2 O1jeHOYHBbIe Cpe/JCTBA J/Is1 NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

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

CpeactBa
(MeToaBI)
NupukaTop JoCTHXKeHUs
Kputepum oneHuBaHus OLleHUBaHUS
KOMIIeTeHI|U U o
NMPOMEe)XyTOYHOH
aTTecTalyu
OIlK-3.1 JeMoHCcTpUpyeT  3HaHWe  OCHOBHBIX | TecTupoBaHue;

MOJIOKEHWH ~ XMMHUYECKUX  HAyUHBIX | YCTHOE

Teopuil TIpU TIPOBeJieHWH paboT 1o | cobecesioBaHMe TIO
H3yUeHHUI0 u BOCIIPOU3BO/ICTBY | 3K3aMeHalMOHHBIM
MHHEPaTbHO-ChIPbeBOH 0a3sbl BOIMPOCaM

6.2.2 TunoBble oO1jeHOYHBIE CPeACTBA NPOME)XXYTOYHOHN aTTecTaluu

6.2.2.1 Cemectp 1, TumnoBble oLieHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AACUMIIMHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeHaIMOHHBIN OWIET COCTOUT U3 TISITH BOIPOCOB: TPH TEOPETHUUECKUX U /IBA TIPAKTUUYECKUX
BOIPOCA M3 Pa3/IMUHBIX pa3fiesioB.

[171s 0TBeTa Ha BOTIPOCHI 9K3aMeHAIIMOHHOTO OuieTa B MMCbMEHHOU (popMe cTyieHT umeeT 60
MUHYT. [Ipy IOITOTOBKE OTBETOB CTY/I€HT MOJKET IT0JIb30BaThCs MePUOINUECKON CUCTEMOM
3JIEMEHTOB, /IEKTPOXUMUYECKUM PSIIOM HampsDKeHUH MeTasioB, Tabuiiell pacTBOPUMOCTU U
KanbKy/asTopoM. [Ipu MpoBepKe OTBETOB Ha BOTIPOCHI 9K3aMeHallMOHHOTO OusieTta
TriperofiaBaTe/ib MOKeT 3aZlaTh CTY/IeHTY YTOUHSIOIIMe BOTIPOCKI, OTBET Ha KOTOPhIe CTYy/IeHT
JaeT B ycTHOM opme. OTBeT CTy/ieHTa OLeHUBAeTCs TI0 UeThIpex0abHOM chcTeMe.



IIpyimep 3aaHU:

OK3AMEHAIIMOHHEIN BUJIET Ne

aucturuinHa: XMMUA

1. CocTaBUTH peakijyu, C TIOMOIIbI0 KOTOPBIX MOXKHO OCYII|eCTBUTD TIpeBpalljeHUsI:
HUKeJTb + a30THast Kuciiorta (pa36.) — X1 + rugpoKcH aMMoHus — X2 + cepHast
kucnota(pazb.) —» X3 + docdhopHas kucsiora —» X4
2. Ctpoenue atoma Ne 84 (rionoykeHue B [Teproanueckoi crcTeMe, COCTaB aToMa, 3/IeKTPOHHasI
KOH(Urypaius, BajieHTHbIe BO3MO>KHOCTHU, (hOpMyJia BLICILIET'O OKCHAA).

3. Cmemmanu 300 r 40%-Horo pactBopa HUTpaTa LiMHKa 1 800 r 60%-Horo pacTBopa ToM e

conu. PaccuuTtaiiTe MacCOBYIO [JOJTFO COJTH B TIOTYUHBIIIEMCSI PACTBODE.

4. TTpu cropanuu 11,5 1 )KUAKOT0 3TAI0BOro cnupTa BoigensieTcs 308,71 kK TerioThI.

PaccuuTath TeryioBou 3¢ heKT peaki[ui CropaHus CIIUPTA, B pe3yJibTaTe KOTOPOH 00pa3yroTcs
napbl BOJbl U JMOKCHUJ, yT/IepoJa.
5. CBuHel] (HaxoXXJeHue B IPUPO/ie, CBOMCTBA MPOCTOr0 BelllecTBa, IPUMeHeHNe).

6.2.2.1.2 Kpurepuu orjeHUBaHUs

Y poBsieTBOpHUTE/NBH
O1/1nuHO Xopouio R HeypoBieTBopuTe/1bHO
B nonHoi mepe C HeboMbIIMA Ucrionb3yeT He B He ymeet ucrionb3oBaTh
WCTIOJIb3yeT oMbKaMu TI0JTHOUM Mepe U C OCHOBHbI€ TIOHSITUS
OCHOBHbIE TTOHSITUS WCII0/Ib3yeT olMOKaMu OCHOBHBIE XUMUHU [|7151 pellieHus
XUMUH 1715 OCHOBHBIE TTOHATUS | TIOHSATUSI XUMUU JJIs1 CTaH/IapTHBIX 33/lay B
pelleHust XUMUH [7151 pellieHust obmactu
CTaH/JapPTHBIX 3a/ja4 peliieHust CTaH/IapPTHBIX 33/lay B ripoecCcroHaTLHOM
B 00/1aCTH CTaHAPTHBIX 3a/1a4 objlactu J1eATe/TbHOCTH
nipodeccoHaIbHON B oOslactu npogecCroHaIbLHON
JlesTe/TbHOCTH ripoeccoOHa/IbLHON JesITeTbHOCTH
JlesiTelTbHOCTH

7 OcHOBHas yye0Hasi IuTeparypa

1. KopoBun H. B. O61mas xumusi : yueOHUK /711 By30B 110 TEXHUYECKUM HarpaB/IeHUsIM U
crietanbHOCTAM / H. B. KopoBuH , 2006. - 556.

2. I'nunka H. JI. Obmmas xumus : yue6Hoe nocodbue / H. JI. I'miunka, 2013. - 746.

3. 'muuka H. JI. O61jast xumus. 3a/jaud ¥ ynpaxHeHus [ D/IeKTPOHHBIN pecypc] : yueOHO-
npakTHueckoe 1ocobue asis cpeHero npodeccronanbHoro odpasosanus / H. JI. I'iuHKa ; mog,
penakiueii: B. A. ITonkoBa, A. B. BabkoBa, 2024. - 236.

4. I'nunka. Ob61ias xumus [D/1eKTpOHHbBIN pecypc] : yueOHUK /7Sl CpefiHero
nipodeccrioHanbHOro 0OpaszoBanus : B 2 T. T. 1, 2024, - 358.

5. I'munka. O6mmast Xumusi [ D71eKTPOHHBIN pecypc] : yueOHUK Jjisi CpefHero
nipodeccroHaLHOrO obpa3oBanus : B 2 T. T. 2, 2024. - 384.

6. Ky3uerjoBa O. B. OcHoBBI 00111eli 1 HeOpraHU4ecKol Xumuu : yuebHoe nocobue / O. B.
KysHenosa, C. C. boukapesa, B. 1. [lynapes, 2022. - 206.

7. Kysnerjora O. B. Xumusi. CamocTrositesibHast paboTa cTyieHTOB : yue6HOe rmocobue / O. B.
KysHuenosa, 2015. - 193.
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8. Boukapesa C. C. Xumusi. [Ipaktuueckuie 3aHsTus : yuebHoe nocobue / C. C. boukapesa, B. I'.
CoboeBa, 2015. - 179.

8 JonmotHUTe/IbHAs yueOHas UTepaTypa U CipaBoOYHast

1. Ky3nerjoBa O. B. Xumus 371eMeHTOB : yueOHOe riocobue 1o HarpaBieHUsIM TIOATOTOBKU
"TexHocdepHas 6e3omacHocTh", "HedTerazoBoe geno", "TexHO/IOTHS XY/0’KeCTBEHHOM
obpaboTku marepuasnos” [u ap.] / O. B. Ky3nerora, C. C. boukapesa, 2018. - 181.

2. JInguH P. A. KOHCTaHTBI HeOpraHWueCKMX BellleCTB : CripaBouHuK / P. A. Jluaus, JI. A.
Anppeesa, B. A. Mosnouko; oz pef. P. A. Jluguna, 2006. - 685.

9 Pecypcol cetu IHTepHeT

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

10 IpodeccuoHanbHBIE 6a3bl JAHHBIX

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

11 IlepeyeHb WHGOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. CBobogHO pacrpocTpaHsieMoe TporpaMMHoe obecriedueHne CBOOOAHO pacrpoCTpaHseMOe
nporpaMMHoe obecrieueHrie Microsoft Windows (IToarmicka DreamSpark Premium Electronic
Software Delivery (3 years). CyosmiieH3uoHHbIH goropop Nel14527/MOC2957 ot 18.08.16r.)

2. CBobogHO pacrpocTpaHsieMoe TiporpaMMHOe obGecrieueHrne CBOOOZHO pacrpocTpaHsieMoe
nporpamMmHoe obecrieuenrie Microsoft Office

12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHUue AUCIUILTHHbBI

1. Motika 800*765*1600

2. Motika 1400*800*1500

3. [IpoekTop myneTuMeaua BenQ MW621ST(c skpaHoM 2*2m)

4. IlIkad BeITsDKHOM 1800*720*2100

5. lITkad BeiTsDKHOM 1800%720%2100

6. Komnetorep P5B 2DUO E6X50/2GB/200GB/GF512Mb/FDD/DVDRW/Samsung LCD 19

7. mocka ayautopHasi (gyiomactep)
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