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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuubl: ChopmupoBaTb HayyHOe MUPOBO33peHMe Ooby4yarolerocs 1M ero KoMneTeHuuu B
CUCTEME Hay4HbIX 3HAHMI 06 OKPY>KatoOLLEM MMPE HA OCHOBE U3y4aeMOol ANCLUNIUHBI.

1.2 3agaum gMcUUNIUNHBI:

» PaccmoTpeTb BaXHeWLMEe XUMUYECKME 3aKOHbl, TEOPUM, CBOWCTBA KIACCOB HEOPraHWYECKUX COeOMHEHUN,
cBoNcTBa M 06N1acTU NPUMEHEHNST OCHOBHbLIX XMMUYECKNX BELLECTB U psiia MaTepuaros.

* PackpbITb CYLLHOCTb pPsifia XMMUYECKMUX N (PU3NKO-XUMNYECKUX SIBITEHNIA.

* MMokasaTb 0COOEHHOCTN NMPUMEHEHUS OCHOBHbLIX XMMWYECKUX BELLECTB M MaTepuarnoB, 3HaYeHUEe XUMUU O
OPYrMx HayK, MPOMBbILLSIEHHOrO MPON3BOACTBA, KOMMETEHTHOrO OTHOLLEHUS K 3KONTOMMYECKMM BONpocam

1.3 TpeboBaHus K NnpeaBapuTeNibHON NOAroTOBKe 06y4aloLwerocs:
MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (DOPMUPOBAHUS KOMMNETEHLIMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMNIINH:

OvcumnnuHa 6asupyeTcs Ha KOMNETEHLMSX, CPOPMUPOBAHHbBIX Ha NPeablayLLMNX YPOBHSX 0Gpa3oBaHus.

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OnNK-1: anMeHﬂTb ecTeCTBeHHOHay4Hble U OGLIJ,eVIH)KeHepHI:Ie 3HaHuUA, MeToAbl MaTeMaTU4YeCKOro aHanmsa n
mMoaennpoBaHuUA B npocpeccuouaanoﬁ AeATeNIbHOCTU

3HaTb: I'IOTpe6HOCTI/I XUMUYECKUX TEexXHOMormn B aBTOMaTU3auun Nnpon3BOACTBEHHbLIX  MpoueccoB nerkom
NPOMBbILLNIEHHOCTU

YmeTsb: CbOpMyJ'IVIpOBaTb 3afjaun aBTOMaTM3auMn XUMUYECKUX TEXHOSOornin B npon3BOACTBEHHbLIX Mpoueccax nerkon
NPOMbILLJIEHHOCTU

BnapeTtb: HaBblkaMu OLEHKU pe3ynbTaTtoB aBTOMATU3aLUN XUMUYECKNX TeXHonorum B Nnpon3BOACTBEHHbIX Mpoueccax
TNerkom NPOMBbILLUNIEHHOCTU




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
pabota

MHHOBaL.

dopmbl
3aHATUN

CP
Nex. Na6. | (4acbl)
(vachkl) | (yaco)

HanmeHoBaHue v cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

Pasgen 1. CTpoeHue BewlecTBa

Tema 1. lNpegmeT n 3agadum XumMmn.
Knaccudpmkaums XMMMUYECKUX INIEMEHTOB U
NX COeAVHEHUNN. XMUMUYECKNE CUCTEMBbI.
JlabopaTopHasi paboTa: Knaccebl
HeopraHN4ecKNX CoeaUHEHNI.
ATOMHO-MonekynsapHoe yyeHue. OCHOBHbIE
MOHATUA W 3aKOHbl XUMUW. JKBUBAsNEHT
MPOCTOr0 M CIOXHOro BellecTBa. 3akoH
3KBMBANeHTOB.

JlabopaTtopHas  paborta: OnpegeneHue
MacCbl 3KBMBareHTa MarHus MeToaoM
BbITECHEHUS.

JlabopaTtopHas  paborta: OnpegeneHue
MOJIEKYNSIPHOM Macchbl QUOKCUAA yrnepoaa.

Tema 2. KBaHTOBO-MexaHuM4yeckasi MOAeIb
atoma. KBaHTOBble uucra. ATOMHbIE
opbuTtanu. OneKTPOHHble  KOHUrypaumm
atomoB. [MpuHuwmn MNaynu. Mpasuno MNyHaa.
MpaBnno Kne4vkoBcKoro.

Mepunognyecknii 3akoH ¥ Nepuogmyeckas
cuctema anementoB [.. MeHpgeneesa.
3HayeHne nNeprmoamnyecKoro 3akoHa.
XuMnyeckasi CBs3b. 2 17
OCHOBHblE TUMbl XUMUYECKOW CBS3M U ee
Xapaktepuctuku. KoBaneHTHas M MOHHasi
Tunbl cBA3KN. MeTopn BaneHTHbIX cBsasen (BC).
U npencraBneHnst 0 MeToae MOMNEKYNspHbIX
opbutanen (MO). CtpoeHue wn csoucteal 1
NPOCTENLLNX MOSMEKYI.

BogopoaHas cBsA3b. [JOHOPHO-aKUENTOPHOE
B3aMMOAENCTBUE MOSIEKYIT.

Tema 3. O6wume 3aKOHOMEPHOCTH
NPOTEKAHWUST XMMUYECKMX NPOLLECCOB
OHepreTmka XMMUYECKMX peakL .
OHepreTudeckne 3PdEKTbI  XMMUYECKMX
peakuun. BHYTpeHHAs aHeprusa n aHTanbnus.
3akoH 'ecca n cneacTBus U3 HEro. AHTponus
N ee U3MEHEHUS B XMMMYECKUX MpoLeccax.
OHeprus 'mb6ca. PeakuunoHHas
cnocobHOCTb BELLLECTB. Bo3moxHOCTb
CaMOMNpPOM3BOSIbHOIO npoTeKaHusi
XUMUYECKNX peakuui. CraHpapTHble
N3MEHEHNST HTANbMUKN, SHTPOMUUN N SHEPTUM
'mbbca. 2 2 20 ra
XvMuyeckas  KMHETMKA UM XUMUYecKoe
paBHOBeCHeE.

JlabopaTopHasi pabora: 3aBMCMMOCTb
CKOpOCTH XUMUNYECKNX peakuui oT
KOHLUEHTpauun pearmpyoLnx BeLecCTB.
CKOpPOCTb XMMNYECKOW peakumm, METOAbI ee
perynmpoBaHusi. KoHcTaHTa CKOPOCTU
peakunn. KatanusaTopbl. CBsA3b KOHCTaHTbI
paBHOBECUS c TEpMOOUHAMMUYECKUMMU
PYHKUMAMMN.

JlabopaTopHas paborta: CwmelLeHne
XMMUYECKOIO paBHOBECUS.




Pasgen 2. PactBopbl

Tema 4. O6wme ceonctea pactBopos. [MoHAaTHe
pactBop, pacTBopeHue. ConbBataums u

rmapataums. N3meHeHne OCHOBHBbIX
TepMogMHaMU4eCKNX OYHKLNA npu
pacTBOpPEHUM. Cnocobbl BbIpaXXeHUs

KOHLIEHTpauuM  BelwecTB B  pacTBopax.
PactBopymocTb. CBoncTBa pasbaBrneHHbIX
pacTBOpPOB HE3MeKTPOsINTOB. Ocmoc.
OcmoTunyeckoe AaBreHue. MoHwxeHne
OaBIeHNs1 HacbILWEHHOrO Mnapa pacTBoOpuTens
Hag pacTBopoM. [loHwkeHWe TemnepaTypbl
3amMep3aHuss M MOBbIEHWEe TemnepaTyphl
KUNEHWs1 pacTBOPOB.

PacTBopbl 3MEeKTPOSIUTOB. Teopus
ANEKTPONUTUYECKOWN auccoumaumu.
M3oToHn4ecknin KO3 PULMEHT, ero
umsnyeckmi CMbIC/. CrteneHb
3NEKTPONUTUYECKON Auccoumaumm, KOHCTaHTa
avccounaumu. CBs3b Mexay 3TUMKU
BENMMYMHaMM. Cnabble n CUInbHbIE

ANEKTPOJINTDI. KMCNoTHO-OCHOBHbIE CBOWCTBA
BeLlecTB. Kncnotbl, CONM, OCHOBAHUSA C TOYKK

3peHuns Teopun ANEKTPONUTUYECKON
auccouuaunn. [Ouccoumauusi Boabl. WMoHHOe
npoussegeHmne BObl. BogopoaHbin
nokasaTtenb pH. MponsseaeHune
pacTBOPMMOCTU. VOHHblE peakuun B BOAHbIX
pacTBopax.

JlabopaTopHasi paboTa: MloHHbIe peakuuu.
Mmaoponua conen. CMelleHNE XUMMYECKOrO
paBHOBECUS B paCcTBOpPax 3/1EKTPONMTOB.
JlabopaTopHasi pabota: N'magponus conen.

Tema 5. KomnnekcHble coeANHEHS.
KoopanHauunoHHas Teopus A. BepHepa un ee
pasBuTUE. KomnnekcoobpasoBaHue B
pacTBoOpax. MepBu4yHas " BTOpMYHasi
auccoumaums  KOMMMEKCHbIX — COeAVHEHUN.
IMPOYHOCTb KOMMSIEKCHBIX MOHOB WM KOHCTaHTa
HECTOMKOCTW.

OuncnepcHble cucteMsbl. MoHATUE 0 AUCNEPCHbIX
cucTtemax. AMyrbCUMKU, CYCNEH3MK, KONNonaHble
pacTBOpbI. Knaccudpmkaums  gucnepcHbix
cuctem no pasmepam 4actuul. KomMnoHeHT u
dasza. Xumunyeckoe 1 asoBoe paBHOBECKME.
YCTOMYMBOCTE AWUCMNEPCHBIX cucTem. 3onu.
[MoBEpPXHOCTHO-aKTUBHLIE BELLECTBA.

18

JlabopaTopHasi pabora: KomnnekcHble
CcoeaVHeEHMSI.
Paspen 3. OkucnuTenbHo-

BOCCTaHOBUTENbHbIE peaKuun

15

ra




Tema 6. OKMCNUTENBHO-BOCCTAHOBUTENbHLIE
peakumm 1 3r1EMEHTbI SNIEKTPOXUMUN
OKUCNNTENBbHO-BOCCTAHOBUTESbHbIE PEaKL MM
(OBP). OnektpoHHass Teopusa OBP, wux
CyWHOCTb. BaxHenwwne okucivtenn wu
BOCCTaHOBMUTENMN. OkucnutensHo-
BOCCTAHOBMWTENbHbIE  CBOWCTBa  BELLECTB.
Tunel OBP. CoctaBneHue ypasHeHui OBP
3NEKTPOHHO-MOHHbIM CMOCOOOM.
JlabopaTtopHaa  paborta:  OkucnutenbHo-
BOCCTaAHOBUTEIbHbIE peaKLnN.

OnemMeHTbl  ANEKTPOXUMUKN.  DneKTpoaHble
noteHumansbl MeTanmnos. M3mepeHune
3NEKTPOAHbIX MoTeHuunanoB. CTaHAapTHbIN
ANEeKTPOAHbIA noTeHuman. Pag ctaHgapTHbIX
3NEKTPOAHbIX  MOTeHUMarnoB.  YpaBHEeHue
HepHcrTa. "anbBaHW4eckne 3MIEMEHTHI.
OneKTpoABMXyLLAa cuna ranbBaHMYECKOro
anemMeHTa.

XvMUYeckme WCTOYHUKN Toka. TomnnmBHble
3aneMeHTbl. AKKYMYNSATOpSI.

OneKkTponM3, €ero CywHOCTb. JnekTponus
pacTBOPOB W pacnnaBoOB C PacTBOPUMbBIM U
HepacTBOpUMbIM aHoaoM. 3akoHbl dapapges.
MpakTuyeckoe NpUMEHEHME SNEKTPONM3A.
Koppo3nsi  mMeTannoB, Buabl  KOpPpPO3uWM.
XvMmnyeckass Kopposusi. QnekTpoxmmMmmyeckas
Kopposusi. MeTogpl 3awmTbl OT KOPPO3MWM.
3awmTHbIE NOKpPbITUS. MIHIMOUTOPBI KOPPO3NN.

Tema 7. HemeTtannbl. BaxHenwmne KucnoTbl.
Cnocobbl MX NONy4YeHusi, CBOMCTBA.

XuMmma mMeTtannoB. 3aBUCUMOCTb CBOWCTB
METasnnNoB OT MX MONOXEHMNS B NEPUOANYECKON
cucteme. OCHOBHble MeToabl MOMNy4YeHUs
MeTanmnoB, UX CBONCTBA.

B3aumopgencteue MeTansnoB c
pa3baBneHHbIMU U KOHLEHTPUPOBAHHbLIMM
KMcnotamu.

KomnnekcHble coeguHeHns MeTannos.
lMpoBogHUKM " MonynpoBOAHMKMN.
CeepxnpoBogsiume matepuvansl.
HanpaBneHus pasBuTMs  HeopraHU4ecKon
xumun. CUHTE3 HOBbIX BeLLecTB. CBA3b MexXay
CTPOEHNEM 7] cBoOMCTBaMU BHOBb
CUHTE3NPOBAHHbIX COeINHEHWNI.
MepcnekTuBbl NpUMeHeHUs HOBbIX
HeopraHN4YecKnx BELLEeCTB B
NPOMbILLIIEHHOCTW.

20

UTtoro B cemecTpe (Ha kypce ansa 3A0)

15

ra

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

12

115

2,5

6,5

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

22,5

121,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMMneTeHumn cpencrtea
dopmynnpyeT OCHOBHbIE NMOHSATUSA N 3aKOHbLI XMMUMW.
O0606LaeT TepMognHaMNYECKME XapaKTEPUCTUKN N OenaeT BbiBOA O
BO3MOXHOCTM MPOTEKAHUSA XUMNYECKOW peakumm.
KnaccuduumpyeT  OKMCRUTENbHO-BOCCTAHOBUTESbHbIE peakuun,
nexawjme B OCHOBE ranbBaHUYECKNX, SNEKTPONTMTUYECKNX NPOLLECCOP
1 NPOLECCOB KOPPO3UM.
Bonpocbl onsa YCTHOTO

MpencTaBnseT pesynbTaTbl pacyeToB TEpMOAMHAMUYECKMX PYHKLMIA n|cobecenoBaHus

OrlnK-1 npeackasbiBaeT BO3MOXHOCTb MNPOTEKAHUA peakumm B OaHHbIX

YCINOBUSIX.
MpounsBoaunt pacyet JC.
Mpencraenser pesynbTaThl 3KCNEPUMEHTA, XapaktepusyeT

nony4yeHHoe BelwecCTBO, onpeagenseTt Heobxoaumble XapaKTepUCTUKNn.

OueHnBaeT TepMOAMHAMUYECKME  XapaKTEPUCTUKU  XUMUYECKUX
MPOLECCOoB, CYLLECTBYIOLME METOALI 3aLUUTbl OT KOPPO3UK, BbiGUpaeT
Hanbonee paunoHarnbHbI

npaKTMKO-OpI/IeHTI/I poBaHHbIE
3afjaHunsa

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHns chopMMPOBAHHOCTU KOMMNETEHLIMN

YcTHoe cobecenoBaHme MucbmeHHas paboTa

5 (oTnun4HO) BOMpPOCHI.

MNonHbIN ncyepnbiBaoLWmii OTBET,
NnokasbiBalwLMIiA MOHUMaHWe npegmeTa.
OpueHTUpPYeTCs B OCHOBHbLIX TEpPMUHaXx,
3HAKOM C [OMOSTHUTENBLHON NUTEpaTypoun,
NpaBUNbHO OTBEYaEeT Ha AOMOMHUTENbHbIE

CryneHT nokasbiBaeT npasunbHoe
NMoHMMaHue YCrnoBus 3agauvv, BrnageeT
HaBblkamMy aHanusa YycroBusi, BblGOpPOM
peLLeHnsi, NPaBUITbHO MULLIET YypaBHEHUS
peakuui.

4 (xopoLwuo)

HenonHbin OTBET, nmetoT MEecCTO
HebonbLlUne npob6ensl B 3HaHUSAX.
[onyckaeT norpewHoCcTn npu oTBETE Ha
BOMpPOCHI.

MyTaeTca B pacyeTe nNpu  peLleHun
NPaKTU4YEeCKON 3adauun.

HenonHbin OTBET, UmetoT MECTO
HebonbLlUne npobenbl B 3HaHUAX.
[onyckaeT norpewHocT npu oTBeTE Ha
BOMPOCHI.

CryneHT nokasbiBaeT JocTaTtoyHoe
NMoHMMaHue YCrnoBus 3agauvv, BrnageeT
HaBblkamMy aHanusa ycrioBusi, NyTaeTcs B
BbIGOPE HYXXHbIX 3aKOHOB 1 hOpMy”n Ans ee
peLLeHns.

3aTtpyaHsieTca npaBUNbHO HanucaTb
YPaBHEHUs1 peakuni

3 (yaoeneTtBoputensHo) |HeymeHne Hanucatb XUMUYECKYHO

MokasbiBaeT 3HaHUs y4ebHoro matepuana
B MWHMManbHoM obbeme. [onyckaeT
Oonbluoe konuyectBo owunbok. MoxeT
YyCTPaHUTb MX C MOMOLLbIO NpenogaBaTernsi.
MyTaeTtcs B TepMUHaXx.

peakuuto 6e3 noMoLu npenogasaTtens.
HenonHbi®n oOTBEeT, eCcTb OWWOKM B

N3NOXEeHUN HECKOJTbKUX TeM. I'IyTaeTc;l B
TepMUHaXxX.

2 (HeygoBneTBopuTenbHO) | He moxeT oTBeTUTb Ha Bonpoc 6e3




NMOMOLUM 3K3ameHaTopa. MHorouncneHHble
rpybble owmbkn. HenoHvmaHue 3agaHHOro
BOMpoca.

HesHaHue XUMUYECKUX dopmyr.
HecnocobHOCTb  OTNUYUTL  COEAMHEHUS
pasHbIX KNaccos.

HenoHumMaHue 3agaHHoOro Bonpoca

He noHumaeTt ycrnosue 3afjaun, He MOXeET
NPeanoXuTs BapuaHTbl pelueHus. He 3HaeT
CBOWCTB BellecTB. He MoxeT HanucaTb
XMMUYeckme hopmMynbl.

MonbiTkKa  CNUCbIBaHMS,  MCMNONb30BaHUS
HepaspeLleHHbIX TEeXHUYECKUX YCTPOWCTB
WM nonb3oBaHMe MOACKasKoM apyroro
yenoeeka.

MpeacTtaeneHne 4dyxoi paboTbl, OTKas OT
BbINOMHEHWS 3a0aHus.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Kypc 1

1 Knaccundukaumsa XMMmyecknx coeguHeHnin. 3akoHbl XMMUK.

2 3akoH ABoragpo u crnegcteusi u3 Hero. MNoHsTMe Monb.

3 3aKoH 3KBMBArEHTOB.

4 Mbpuamsauunsa atoMHbIX opbutaneinn. Metannuyeckas cessb. BogopogHas cBsisb.

5 Mopsimok 3anonHeHns atoMHbix opbuTtanei. MNMpasuno Kneukosckoro.

6 KBaHTOBO-MexaHu4eckass mogenb atoma. M3otonsbl.

7 ATOMHbIe opbutanu. KBaHToBbIEe YMcna. QNEKTPOHHbIE  KOHGMUrypaumum aTtoma.

8 Mopsiook 3anonHeHns atoMHblx opbuTtanen. MpuHumn Maynu. MNpasuno MNyHaa.

9 OnekTpooTpuuaTenbHOCTL aTOMOB. Paamepbl aTOMOB 1 MOHOB. QHeprus noHusaumm. CpoacTBO K SMEKTPOHY.

10 OCHOBHBbIE TUMblI XUMNYECKOWN CBA3N N €€ xapakTepuctuku. MloHHasa cesA3b. CTpoeHne n CBONCTBA NPOCTENLINX
MOJEKyI.

11 Meprognyecknin 3akoH. MNepuogmyeckas CUCTEMA XMMUHECKIX SIEMEHTOB . N. MenpeneeBa. CBsi3b CBOWCTB
3NEMEHTOB U UX NorfoXxeHus B Neproanyeckon cUcTeMe CO CTPOEHUEM SNEKTPOHHbLIX 000M0YEK aTOMOB.

12 TepmoguHamuka xmmmyecknx npoueccoB. OCHOBHble TepMognHamuyeckme yHkummn. 3akoH Mecca. k30- n
3HOOTEPMMYECKME peaKkumn. BTtopoe Hayano TepmMoguHamMmKu.

13 OK30- 1 3HO0TEPMUMYECKMNE peakumn. BTopoe Hayano TepMoamHamMmKu.

14 OHTponus. AHeprus M'mbbca. TepmoguHamMU4eckas oLeHKa XMMUYECKUX PeakLnii.

15 OHeprusa aktmBaumun. YpasHeHune C.AppeHunyca.

16 Xummyeckasi KNHeTUKa. [OMOreHHbIE 1 TeTEPOreHHbIE peakunn.

17 KoHcTaHTa cKkopocTu xummndeckonm peakumn. Katanusatopsl. Katanutuyeckue peakuuu.

18 Ob6paTtnmble peakuun. Xummnyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro paBHOBECHS.

19 CwmeLleHme xummyeckoro pasHoBecus. MpuHumn Jle-lWaTenbe.

20 KoBaneHTHas cBs3b. MeToq BaneHTHbIX cBA3en. MeToa MoneKynsipHblx opbutanen.

21 lMpousBeaeHne pacTBOPUMOCTMU.

22 CKOpOCTb XMMUYECKOMN peakLumm n eé 3aBUCUMOCTb OT KOHLIEHTpauumn pearmpyroLmnx BewecTs 1 Temnepartypbl.
Mpasuno BaHT-INodda

23 CeolicTBa pa3baBneHHbIX pacTBOpoB HeanekTponuToB. OcMoc. OcMoTUYECKOE AaBreHue.

24 'vaponus conew. PasnuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

25 KncnoTHO-0CHOBHbIE CBOMCTBA BELLECTB. VIOHHbIE peakumm B BOAHbLIX pacTBopax. ['mgponms conen.

26 Pacteopbl. ObLme cBoCcTBa pacTBOPOB. I3MeEHEHNE TEPMOAMHAMUYECKUX PYHKLMIA NPU PaCTBOPEHUN.
PacTtBopMMOCTb.

27 MmppaTHaa Teopus pacteopoB [.U. MeHaeneesa. TennoBble acdeKkTbl Npyu pacTBOPEHUN

28 Cnocobbl BblpaXXeHUs1 KOHLEHTPaLMK pacTBOPOB.

29 CTteneHb anekTponuTuyeckon guccoumauun. KoHctanta guccoumaumm. 3akoH pasbasnenns Octeanbga.

30 CunbHble n cnabble anektponutbl. CTyneHyatas guccoumaums crnabbix 3NeKTponmnToB.




31 3akoH BaHTt Nodhpa. MoHmkeHne aaBneHus HacblWeHHOro napa Hag pacteopoM. 3akoH Payns.

32 3akoHbl Papages. NprMeHeHnsa anekTponumaa.

33 XMnyeckne NCTOYHMKKM ToKa. [anbBaHNYeCKuin anemMeHT. AKKYMynaTopbl. TONMUBHbIE 3NIEMEHTHI.

34 Onektponua. CyHOCTb 3NeKTponm3a. AnekTponn3 pacTBOPOB U pacniaBoB.

35 OnekTpogHble noTeHuuansl metanno. CTaHaapTHbIA 3NEKTPOAHbIN NoTeHuunan. YpaBHeHne HepHcta. Pag
CTaHOAPTHbIX 3NEKTPOLHbIX MOTEHLMANOB.

36 KomnnekcHble coegmHeHunsi. KoopanHaumnoHHasa Teopusi BepHepa.

lMoBeneHne KOMMNEKCHbIX COeANHEHUN B pacTBOpax. Odunccoumaunsa KOMNIEeKCHbIX COeaNHEHNN. |-|p0‘-IHOCTb

37 .
KOMMNEKCHbIX NOHOB U KOHCTAaHTa HECTOUKOCTU.

38 OKNCnMTENBHO-BOCCTAHOBUTESBbHbIE peakumn. BaxxHenwme okncnutenu n socctaHosutenu. Tunel OBP.

5.2.2 TunoBble TeCTOBbIe 3a4aHUA

BapuaHTbl TeCTOBbIX 3aaHuUi HaxogAaTcs B NpunoxeHum Kk gaHHon P
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

BapuraHTbl TMNOBbLIX NPAKTUYECKMX 3a4aHUN HAXOASATCA B NPUIOXeHUN K gaHHon P

5.3 MeToanyeckue maTtepuansi, onpegensiolime npoueaypbl oleHMBaHUA 3HaHUW, YMeHUI, BNnaaeHU (HaBbIKOB
1 (Mnn) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO JfoKasibHbIM HOpMaTuBHbIM aktom CII6MYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaumm obyyaroLwmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHada X lMuceMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No QUCUUNIINHe

* BO3MOXHOCTb MONb30BaTbCS CNPaBOYHbIMU Tabnmuamu, KaneKynsaTopom;
* Bpems Ha noarotoBky otBeTa no 6unety 60 MUHYT.

6. YYHEBHO-METOOUWYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIUHDbI
6.1 YuebHas nutepaTtypa

ABTOp | 3arnaeue | M3paTtenbcTBO o4 uspgaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
MpyHByA H., SpHWo A. [Xumusa 3IEMEHTOB https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 2/ nep. ¢ aHrn. — 4-e Mockea: ﬂaGOPaTOpVIﬂ 2018 short=1&productid=3
usgaHue (an.). — (Nyqwwni 3HaHmn 73243
3apyOeXHbIV Y4EOHUK)
MpyHByA H., SpHWo A. [Xumusa 3IEMEHTOB https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 1/ nep. ¢ aHrn. — 4-e Mocksa: ﬂaGOPaTOpVIﬂ 2018 short=1&productid=3
usgaHue (an.). — (Nyqwwni 3Hanu 73242
3apyBeXHbIV Y4EOHUK)
Boctpukosa, I'. 0. Xumms Mocksa: An INu Ap Meguna 2021 gg%ﬁ\f&géarz?;?h
N'ypos A.A. n gp. Xumma  : yyebHuk  ans https://ibooks.ru/read
BbICLUMX y4eOHbIX 3aBefeHni| Mocksa: MI'TY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHas y4yebHas nutepartypa
Mudpraxoea, H. LU.,|O6was wn HeopraHudeckas KasaHb: KazaHckui https://www.iprbooks
Metposa, T. M. xumus. Teopusa n npakTnka HauUMOHarbHbIN hop.ru/109527.html
nccnenoBaTenbCKUm 2019
TEXHOMOMMYECKNI
yHUBEpCUTET
Mudpraxoea, H. LU.,|O6was wn HeopraHuyeckas KasaHb: KazaHckui http://www.iprbooksh
Metposa, T. M. xumus. Teopusa n npakTnka HauUMOHarbHbIN op.ru/109527 .html
nccnenoBaTenbCKUm 2019
TEXHOMOMMYECKNI
yHUBEpCUTET




Abnoynukos, C. J.,|Xumusa CapaTos: ByaoBckoe http://www.iprbooksh
EpodpeeBa, B. B, ; 2020 op.ru/88050.html
obpasoBaHue
LLlaknpos, K. ®.
lyTeHes, M. C.,[Xvmus. OkucnutensHo-| CaHkT-MNMeTepbypr: CaHkT- http://www.iprbooksh
MBaHoBa, H. N. BOCCTaHOBUTESIbHbIE MNeTepbyprekuii op.ru/83318.html
npoueccsol NOSIMTEXHNYECKUIA 2019
yHuBepcuTeT [NeTpa
Benukoro
AbpamoBa E. C. [Xumus. Teopus http://publish.sutd.ru/
Bontosa H. B.,|anekTponuruyeckon . tp_ext_inf_publish.ph
KonecHukosa O. A.|anccouyuayun. NoHHblE C6.. CnerymTa 2017 p?id=2017634
MynbumH M. H peakuuu. N'Maponus conen
Banawosa, O. M., |[Xumusa http://www.iprbooksh
BparasuHa, O. A, 0p.ru/97914.html
Hertapes, A. B., MockBa: N3paTenbckun 2019
HensH, B. n., Oom MNCuC
Jlo6aHoBa, B. I'., Tep-
AkonsiH, M. H.
AbpamoBa E. C.,|Xumus. Xnmunyeckas http://publish.sutd.ru/
BorniTtoBa H. B.,|[kuHeTka 1 xmmwu4deckoe . tp_ext_inf_publish.ph
KonecHukoBa O. A, |paBHOBecne Cri6.- Crerynta 2017 p?id=2017636
MynbumH M. H

6.2 MNepe4yeHb npodeccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALUMOHHO-CNPABOYHbIX CUCTEM

1. MHdopMaumoHHas cuctema «EauMHOe OKHO AocTyna K obpasoBaTenbHbIM pecypcam» [ONEeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHO-6ubnmnoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa bubnuoTteka yuebHbix nagadun CMerynTa: hitp:/publish.sutd.ru

4. EpavHbIN  nopTan UWHTEpHeT TecTupoBaHus B cdepe obpas3oBaHMA  [OMEKTPOHHLIA  pecypc].
URL:http://www.i-exam.ru/.

5. Marepuansl MHdopmauunoHHo-o6pa3oBaTensHON cpedbl  3aodHon  dopmbl  0byyenua  CMGIYMTO
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6Xo0AMMOW ANA OocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucuunnuHe

JNaGopaTopHble 3aHSATVMS CO CTyAEHTaMu MNPOBOASTCA B CMeLManusnpoBaHHbIX MOMeLLeHVsIX Kadenpsbl,
060pyA0BaHHBIX XUMWUYECKON MOCYAOW, XMMUYECKUMU peakTMBamu, U3MepuTenbHbIMU npubopamu (TepmomeTpbl, pH-
MEeTpbl, BECbI), AUCTUINATOPOM, CYLIMIIbHBIMM WKadaMu, MydenbHON NeYbio, KOMMbIOTEPOM.

Ayautopus OcHalleHune

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
TNeKumoHHas y 1) pya ) ] p il

ayautopus

CneumanuaunpoBaHHas Mebenb, Jocka
YyebHasa aygmtopus




MpunoxeHue 1
MpunoxeHune

pabouyeii NporpamMmbl AUCLMNANHBI XUMUS

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHuto nogrotoBkn 15.03.04 ABToMaTU3aumMsa TEXHONOIMYECKMX NPOLLECCOB M MPOM3BOACTB

HanmeHoBaHwne Orl (I'IpOCbI/IJ'IFl)Z ABTOMaTU3aUUA TEXHOMNOIMYECKMX NPOLLECCOB 1 YNPaBNeHNa B MHOrOOTpacreBbIX
Npon3BOACTBEHHbLIX KOMMNIIEKcax

Ne n/n dopmynupoBka 3agaHus
1. 3 nepeuncneHHbIx okcuaoB amoTepHbIMM CBOMCTBaMM obnagaert:

a)COz2 6)AlOs B)TiO2

2. CrteneHb okncneHusa gocdopa B Ca(H2PO4)2 paBHa:

a)-3 6)+2 B)+5

3. Macca 4 moneii okcuaa asota (l1):

a)120 6) 100 B)240

4. 7! nepeyvyncneHHbIX coeanHeHu cnabbiv ANEKTPOJSINTOM ABNAETCA:

a) HNO2 6) HNOs B) NaOH

5. B BogHom pacTtBope FeCls pH 6yaeT paBeH:

a)7 6)<7 B)>7

6. PaccuuTaiite akBuBaneHTHyto maccy conu CuCle.
a) 67,275 6) 134,55 B) 33,64 r) 269,1
7. Mo KaKoi 13 nepe YNCNEHHbIX PeaKkLMii MOXKHO NOMYYUTb KUCTYO Corb? (BbIOMpPaTb NPaBUIIbHbI

OTBET CreayeT UCXOAS U3 YCIOBUIA peakumm):
a) Mg(OH)z + 2 HCI —

6) NaOH + HCI —»
B) NaOH + H2S04 —

r) Mg(OH)z2 + HCI —»

8. Ckonbko f-opbutanen B TpeTbeM 3NIEKTPOHHOM croe?
a)3 6) 5 B) 1 ro

CKONMbKO NPOTOHOB, HEMTPOHOB W 3MIEKTPOHOB COAEPXMTCH B MOHe 50V2?
a)23,27,21  6)50,23,25 B)27,23,23 )23, 50,23

10. YkaxuTte Tmn cBasu B HoS

a) KoBaneHTHas HenonspHas
6) noHHas

B) KOBaneHTHasi nonsipHas

r) MeTannuyeckas

11. Kak u3mMeHuUTCs CKOpOCTb peakumum npu MNOoHWKeHun TemnepaTypbl oT 60 go 20 °C, ecrm
TemnepaTypHbIi KO3rUmMeHT peakuum y = 37
a) yBenuuntcd B 9 pas

©) ymeHbLnTCA B 81 pas




B) yBenuuutcd B 81 pas
r) yMeHbLumTCS B 9 pas

n) yBenuuntca B 27 pas

12.

CKopoCTb Kakoi peakuun 6yaeT BblpaxaTbCs ypaBHeHnem v= K[A]??
a) Aras + Bres = AB

0) 2Araz =B
B) 2Ara3 + Braz = A:B
r) 2ATe. + Braza = A2B

n)Arasz +2BtB=C

13.

Onpepenutb KoHueHTpauuto noHos OH B 0,01 M pacteope HCI.
a)12 6)10'2 B) 102 r)10™

14.

KakoBa cTeneHb OKWUCINEeHWsi LeHTparnbHOro atoMa B KoMmnnekcHoM noxe [PtCls(NO2)]%?
a)2+ ©6)3+ B)O r) 2-

15.

KakoBa anekTpoHHasa dopmyna Mnas?
a) 3d%4s? 6) 3d'4s%4p* B) 4s24p°® r) 3d?4s24p?




MpunoxeHue 2

MpunoxeHue

pa6oyei nporpaMmbl AUCLUNIMHBE XUMUS

HaumeHogaHue OUCYUNMIUHbI

no HanpasneHuto nogrotoekn 15.03.04 ABToMaTU3aUMNA TEXHOMNOIMMYECKMUX NPOLLECCOB U NMPOM3BOACTB

HanmeHoBaHue Ol (npodwmngd): ABTomMaTM3aLmMsa TEXHOMOIMYECKNX NPOLIECCOB M YNpaBAeHns B MHOr0OTPacneBbIiX
NPOM3BOACTBEHHbLIX KOMMJIEKCAX

n/n Ycnosua TMNOBLIX 3a4ay

1 Hanvwute chopMynbl KNCNOT, aHrmapuaammn KOTopbix cnyxar : a. okemg asota (l1l,) b. okeng umpkoHus
(IV). HanuwuTe Ha3BaHWA 3TUX KUCIOT, a Takke opMyrbl U Ha3BaHWs UX CONel C Kanvem u
MarHuem.

2 | Macca akBmBaneHTa xnopuga xenesa (Ill) B peakumm co wenoysto coctasuna 81,2 2. OnpegenuTe,
Kakoe coeanHeHne obpasoBanocs.

3 | M306pasute anekTpoHHYO KoHGUrypaumio atoMma anemeHTa Ne26. Onpegenute no anekTpoOHHOM
KOHpMrypaumu, B Kakom nepuoge, rpynne, noarpynne Haxoamtca anemeHT Ne26. CpaBHuTe Balum
BbIBOAbI C MOMOXEHNEM 3TOrO anemMeHTa B Neproanyeckon cmcteme.

4 | Ncnonb3yst metog MO onpegenuTe nopsifok CBA3M Mmexay atomamu B noHe CF™ 1 BO3MOXHOCTb
CYyLLIeCTBOBaHUA 3TOr0 MOHa.

5 Onpepgenute konnm4ecTBo Tenna, Bbigenstoweecs npu cropannn 150 7 atuneHa (H.y.).

6 | Kak namenutca ckopoctb peakummn 2NO + Oz = 2NO2 npu ymMeHbLUeHn fasrneHuns B 5 pas?

7 | Ncnonb3ys metog BC onpegenute kakoBa pornb Kaxaoro 13 atToMoB B MoHe NHs* 11 BO3MOXHOCTB
CyLLLeCTBOBaHWUS 3TOrO MOHA.

8 | CkonbKo rpammoB pacTBOPEHHOrO BelllecTBa coaepXxuTcsa B 1,5 n pactBopa cynbdaTa HaTpus
KOoHUeHTpauuen 0,2 M.
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