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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb HaydyHOe MMPOBO33peHMe obydyarollerocs U ero KoMneTeHuun B
CUCTEME Hay4YHbIX 3HAHUI 006 OKPYXKaKOLLLEM MUPE HA OCHOBE N3y4aeMOon OUCLUNINHBI.

1.2 3agayun OUCUMNNVHBI:

* PaccMoTpeTb BaxHeWLIMe XUMUYECKME 3aKOHbl, TEOPUU, CBOMNCTBA KMNACCOB HEOPraHW4YeCKUX COoeamHEeHUn,
CcBOMCTBa M 061acT NPUMEHEHNS OCHOBHbBIX XMMUYECKMX BELLECTB U psiga MaTepuaros.

* PackpbITb CYLLHOCTb psga XMMUYECKUX U (PU3NKO-XMMUYECKNX SIBNIEHWIA.

* [oka3aTb 0COBEHHOCTU MPUMEHEHNSA OCHOBHbBIX XMMUYECKUX BELLECTB U MaTepuanoB, 3Ha4YeHWe XMMUn Ans
Opyrux Hayk, NPOMbILLITEHHOrO NPOU3BOACTBA, KOMMNETEHTHOrO OTHOLLEHNSA K 9KOMNOTMYECKMM BONpocam

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:

MpenBapuTenbHasi NOArOTOBKa NpefnonaraeT co3faHne OCHOBbI ANst hOPMUPOBaHUSI KOMMETEHLMNA, YKa3aHHbIX
B M. 2, NpU U3y4eHUU ONCUUNIUH:

Oucumnnuna 6a3mpyeTCﬂ Ha KoMneTeHUnsax, CopMmnpoBaHHbIX Ha npeabiaywmx ypoBHAX O6paSOBaHVI$|.

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHBI

OlMK-1: NMpumeHATbL ecTeCTBEHHOHAY4Hble M 00LeMHXXeHepHble 3HaHUS, MeToAbl MaTeMaTM4eCKOro aHanmsa u
MoaenupoBaHus B Nnpod)ecCMoHanbHon AeATEeNbLHOCTH;

3HaThb: I'IOTpeﬁHOCTVI XMMUYECKMX TEXHONMormm B aBToOMaTM3auuMm MNPOU3BOACTBEHHBLIX MPOLECCOB  J1Erkon
NPOMbILLJTEHHOCTU

YMmeTb: chopMynupoBaTb 3ajauu aBTOMaTM3auMu XUMUYECKUX TEXHOMOMMI B MPOM3BOACTBEHHLIX Mpoueccax nerkomn
NPOMbILLNIEHHOCTY

BnapeTb: HaBbikamMu OLLEHKU pes3ynbTaTtoB aBTOMaTU3aUnUnN XMMU4YECKNX TEXHONOMMM B NPON3BOACTBEHHBLIX MpoLeccax
nerkon NPOMbILLIITEHHOCTU

3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIIUHE

O |KoHTakTHas
< 6
o paboTa
5 WNHHOBAL, dopma
HavnmeHoBaHWe 1 cogepxxaHue pasgenos, | § & CP
o S c dopmbl | TeKyLlero
TEM 1 y4eOHbIX 3aHATUN 2 S| Nex Nab. (4achb) 3AHSTUA | KOHTPONS
(&)
O g | (vackl) | (4acsl)
4

Pasgen 1. CtpoeHue BellecTBa

Tema 1. lNpeameT n 3agaym XMmun.
Knaccundukaumsa XMmMnyecknx arnemMeHToB U
NX CoedMHEHUN. XMMNYECKNE CUCTEMDI.
JlabopaTopHas pabora: Knacchbl
HeopraHM4YecKnx CoeauHeHNNn.
ATOMHO-MOreKynsipHoe ydyeHne. OCHOBHbIe

MOHATUS W 3aKOHbl XUMWU. OKBUBAIEHT 1 4 10 6 K
NPOCTON0 WM CJIOXHOIro BellecTBa. 3akoH
SKBMBAlrieHToB.

JlabopaTtopHas pabota: OnpegeneHne
MacCbl 9KBMBaNeHTa MarHus MeTodoM
BbITECHEHUS.

JlabopaTtopHas  pabota: OnpegeneHne
MOMEKYNAPHON Macchl Anuokcuaa yrnepoga.




Tema 2. KBaHTOBO-MexaHuM4yeckasi Moaerb
atoma. KBaHTOBble uucna. ATOMHble
opbuTanu. OneKTPOHHblE KOHGUIypaLmm
atomos. [NpuHuun Maynu. MNpasuno MN'yHaa.
Mpasuno Knedkosckoro.

Mepunogmyecknin 3akoH U nepuoandeckas
cuctema anemeHtoB [O.. MeHgeneesa.
3HaueHne Neprmoamyeckoro 3akoHa.
Xunmm4yeckasi CBA3b.

OCHOBHblE TUMbl XMMUYECKON CBS3N U ee
xapaktepuctukn. KoBaneHTHast MU MOHHas
TUNbl CBA3W. MeTod BaneHTHbIX CBSA3en
(BC). W npeacraBneHns o meTode
MornekynspHbeix opbutanen (MO). CtpoeHne
M CBOWCTBA NPOCTENLUNX MOSIEKYIT.
BopopogHas ceasb. [JOHOpHO-aKkuenTopHoe
B3aMMOAENCTBME MOSIEKYI.

Tema 3. Obwme 3aKOHOMEPHOCTH
NPOTEeKaHNst XMMUYECKMX NPOLLEeCCOB
OHepreTrka XMMUYECKNX peakLmi.
OHepretnyeckne adheKkTbl  XMMUYECKUX
peakummn. BHyTpeHHsa 3Heprus "
aHTanbnusa. 3akoH [ecca n cneacTeBmMsa n3
Hero. OHTpONMST W €ee W3MEHeHus1 B
XMMUYECKNX Mpoueccax. dHeprua [mnbbca.
PeakunoHHas CNocoBHOCTb BELLIECTB.
Bo3MoXXHOCTb CaMOrMpPON3BOSIbHOMO
npoTeKkaHns XUMUYECKUX peakuui.
CtaHOapTHble  M3MEHEeHUs1  3HTamnbnuMm,
3HTpONMM 1 aHeprum Mmobbcea.

XnMmmyeckass  KMHETUKA U XMMUYecKoe
paBHOBECUE.

JlabopaTopHass  paboTta:  3aBMCUMOCTb
CKOPOCTM  XUMWYECKMX  peakumn  oT
KOHLIEHTpaLuun pearnpyoLmnx BELLLECTB.
CKOpOCTb XMMUYECKOW peakuumn, MeToapl ee
perynupoBaHusa.  KoHCTaHTa  CKOpOCTM
peakumn. Katannsatopbl. CBsi3b KOHCTaHThI
paBHOBECUS C  TEPMOOUHAMMWMYECKMMU
dyHKUNAMNA.

JlabopaTopHas pabora: CwmellieHne
XMIMWUYECKOro paBHOBECHS.

10

ra




Paspgen 2. PactBopbl

Tema 4. O6wme cBoricTBa pacTBopoB. [MoHATHE
pacTtBop, pacTteopeHue. ConbBatauus U

rmapataums. N3ameHeHne OCHOBHbIX
TEPMOANHAMNYECKNX YHKLNRA npwu
pacTBOPEHUMN. Cnoco0bl BblpaXXeHus

KOHLUEHTpauun  BelwecTB B  pacTBopax.
PactBopumocTb. CeonctBa  pas3baBrieHHbIX
pacTBOpPOB HE3NeKTPONNTOB. Ocmoc.
OcmoTunyeckoe JaBrieHue. MoHwxeHne
[aBrneHNs1 HacCbILEHHOro napa pacTBopuTens
Hag pacTBopoM. [loHWXeHWe TemnepaTypsl
3aMep3aHnsi U MOBbILEHWE TemnepaTypbl
KMNEHWNs1 PacTBOPOB.

PacTBopbl 3MEKTPONNTOB. Teopusa
3NEKTPONUTMNYECKON auccoumnaummn.
M3oToHn4veckni KoadppuLmeHT, ero
dusndecknmn CMbICII. CrteneHb
SMNEKTPONMTUYECKON AMCCOLMaLUN, KOHCTaHTa
aunccoumnaumn. Ces3b mMexay 3TUMKU
BenMYMHamu. Cnabble " CUNbHbIE

QNEKTPOJSINTDI. KncrnoTHO-OCHOBHbIE CBOMCTBA
BewlecTB. KNcnotbl, CONM, OCHOBaHUS C TOYKM

3peHus Teopun 3NEKTPONIUTUYECKON
anccoumauun. Ouccoumaumsa Boabl. oHHOE
npounseeneHne BObl. BogopoaHbin
nokasaTterb pH. lNponseeaeHne
pacTBOPMMOCTU. WMOHHbIE peakumn B BOAHbLIX
pacTBopax.

JlabopaTopHas pabota: MloHHble peakumu.
Moponua coneir. CMellleHNe XUMUYECKOrO
paBHOBECUS B pacTBOpax aMNeKTPon1TOB.
JlabopaTopHas pabota: N'maponns conen.

Tema 5. KoMnnekcHble CoeANHEHMS.
KoopanHaumoHHaa Teopust A. BepHepa u ee
passuTue. KomnnekcoobpasoBaHue B
pacTBopax. MepBryHas 7 BTOpUYHasi
auccoumaumsi  KOMMMEKCHbIX — COEAMHEHWIA.
MpOYHOCTb KOMMIIEKCHBIX MOHOB M KOHCTaHTa
HECTOWMKOCTU.

OucnepcHble cuctemsbl. MoHATME 0 ANCNEPCHBIX
cucTemax. AMyrnbCUKM, CyCneH3nm, KonnongHble
pacTtBopbl.  Knaccudmkauma  amcnepcHbix
cucTeMm no pasmepaMm Yactuy. KOMMOHEHT wu
dasa. Xummyeckoe u pasoBoe paBHOBECHUE.
YCTOMUMBOCTb OMCMEPCHbIX cuctem. 3onu.
[MoBepXHOCTHO-aKTUBHbIE BELLECTBA.
JlabopaTopHas pabora: KomnnekcHble
coeanHeHus.

ra




Paspgen 3. OkucnuTenbHo-

BOCCTaHOBUTEIbHbIE peaKkLunn

Tema 6. OkMCNNTENLHO-BOCCTAHOBUTESNbHbIE
peakLMn 1 3NeMEHTbI SNEKTPOXMMUN
OKNCNNTENBHO-BOCCTAHOBUTENbHBLIE peakLun
(OBP). OnektpoHHass Teopusa OBP, wux
CywHoCTb. BaxHenwwme okucnmutenn un
BOCCTaHOBUTENM. OkncnuTenbHo-
BOCCTAaHOBUTENMbHbIE  CBOWCTBA  BELLECTB.
Tunel OBP. CoctaeneHne ypaBHeHun OBP
3NEKTPOHHO-NOHHBIM CNOCOBOM.
JlabopaTtopHas  pabGota:  OkucnUTEnbHo-
BOCCTaHOBUTENbHbIE peakLmu.

OnemMeHTbl  SMNEKTPOXUMUKN.  ONEKTPOoAHble
noTeHumarnsl MeTannos. MamepeHne
SMNeKTPOAHbIX noTeHuuanos. CTaHoapTHLIN
SMNEeKTPOAHbIA noTeHumnan. Psp cTaHgapTHbIX
SMNEeKTPOAHbIX  MOTEeHUMarnoB.  YpaBHeHue
HepHcrTa. "anbBaHn4eckne 3NIEMEHTBI.
OnekTpoaBvXyLLas cuna ranbBaHUYECKOro
arnemMeHTa.

XUMUYECKME WCTOYHUKM TOKa. TOMMUBHbIE
aneMeHTbl. AKKYMYNsiTOpbI.

OnekTponua, ero CylHOCTb. OnekTponua
pacTBOpPOB M pacrniiaBoB C PacTBOPUMbIM U
HepacTBOpuUMbIM aHogoMm. 3akoHbl Papapes.
MpakTnyeckoe NpMMEHEHNE 3NEKTPONM3a.
Kopposuss  meTtannoB, Bugbl  KOPPO3WW.
Xnmmyeckas Kopposms. IrekTpoxMMmnyeckas
Koppo3us. Metoabl 3awuTbl OT KOPPO3WMU.
3awnTHble NOKPbLITUSA. HMMBUTOPBI KOPPO3nN.

Tema 7. HemeTtannbl. BaxHenwume KNCnoTbl.
Cnoco6bl UX NONy4YeHWsi, CBOMCTBA.

Xumust meTannoB. 3aBUCMMOCTb CBOWCTB
METaroB OT UX MNOSI0XeHNs1 B NEpUoaNYeckon
cucteme. OCHOBHble MeToAbl MONyYeHUs
METanmoB, NX CBONCTBA.

JlabopaTopHass pabota: Bsaumopgelicteue
MEeTannos c pa3baBreHHbIMN "
KOHLIEHTPMPOBAHHBIMWN KACITOTaMM.
KomnnekcHble coeaAnHeEHMsI METAIIIOB.
JlabopaTopHas pabora: KomnnekcHble
COeMHEHUS1 METAIIIOB.

MpoBoAHMKM " MOnynpOBOAHMUKN.
CepxnpoBoasuime matepuansbl.
HanpaBneHuss pas3sButna  HeopraHu4eckom
xmumn. CMHTE3 HOBbIX BelecTB. CBA3b Mexay
CTpOeHMeMm n CBOWCTBaMMU BHOBb
CUHTE3UPOBaHHbIX CoeVUHEHUNN.
MepcnekTuebl NPUMEHEHMNS HOBbIX
HeopraHW4Yeckmx BeLLecTB B
NPOMBILLNEHHOCTMW.

Wtoro B cemecTtpe (Ha kypce anst 3A0)

KoHcynbTaumm n npomexyTovHast attectaumsi
(Ok3ameH)

ra

34

34

49

2,5

245

Bcero koHTakTHas pa6orta u CP no
AucuUnnuHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MaHoOM He NPpegyCcMOTPEHO




5. ®OH[] OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnncaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Kon HanmeHoBaHMe oueHO4YHOro
Moka3aTenu oueHnBaHWA pe3ynsTaToB oby4eHuns
KOMMeTeHummn cpeacTtea
PopmynMpyeT OCHOBHbIE MOHATUSA U 3aKOHbI XUMWUN.
O606LaeT TepMoaMHaMNYECKMe XapakKTepucTUKM U AenaeT BblBOA O
BO3MOXHOCTU NPOTEKaHNS XMMNYECKON peakLnn.
KnaccuduumpyeT  OKUCNMTENbHO-BOCCTAHOBUTENbHbLIE  peakuuu,
nexawyne B OCHOBE rafilbBaHUYECKMX, 3NIEKTPONIMTUYECKMX NPoLLeccop
1 NPOLECCOB KOPPO3UW.
Bonpocsl ansa YCTHOIo

MpeacraBnseT pe3ynbTaTbl pacyeToB TEPMOAUHAMUYECKMX (PYHKLMI 1 |cobecenoBaHns

OlK-1 npeackasbiBaeT BO3MOXHOCTb MPOTEKaHUs peakumm B AaHHbIX

YCrOBUSIX.
Mpownssogut pacyet BLC.
MpencTtaensiet pesynbTarhbl 3KCMEPUMEHTA, XapakrtepuayeT

nony4yeHHoe BellecTBO, onpeanendeT HeO6XO,EI,VIMbIe XapaKTepucTuku.

OuennBaet TepMoOMHaAMNYEeCKNEe  XapakKTepUcCcTuku XUMUYECKUNX
npoueccos, cyuleCtByrouime MeToabl 3alluTbl OT KOPPO3Uwu, BbI6MpaET
Hanbonee paunoHarnbHbIN

MpaKTUKO-OpUEHTUPOBAHHBIE
3afaHus

5.1.2 Cuctema v KpuTepum oLeHMBaHUA

Lkana oueHnBaHus

Kputepuu oLeHnBaHUA cOpMUPOBaHHOCTM

KOMMNETEHLUI

YcTHoe cobecenoBaHne MucbmeHHas pabota

5 (oTnn4HO) BOMpPOCHI.

[NonHbIN ncyepnbIBaro LM OTBET,
NnokasbiBalLlMiA MOHMMaHMe MnpegmerTa.
OpueHTupyeTca B OCHOBHbIX TepMUHaXx,
3HAaKOM C [OMNOMHUTENbHOW NUTepaTypow,
npaBuibHO OTBEYaET Ha AOMNOMHUTENbHbIE

CrygeHt nokasbiBaeT npaBubHOe
NOHMMaHWe YycrnoBus 3ajayn, Brageet
HaBblkaMW aHanuMsa Yycnosus, BbIGOpPOM
pelleHnsi, NPaBUNbHO NULIET ypaBHEHUS
peakuun.

4 (xopoLuo)

HenonHbin OTBET, UmMetoT MECTO
HebonblwiMe  npobenbl B 3HAHUAX.
[onyckaeT norpewwHocTM nNpu OTBETE Ha
BOMPOCHI.

MyTaeTca B pacyeTe Mpu peLleHun
NpaKkTUyYecKon 3agayu.

HenonHbin OTBET, UmMetoT MECTO
HebonbLUMe npoGenbl B 3HaHUAX.
JonyckaeT norpewwHocTu npu OTBeTe Ha
BOMPOCHI.

CryneHt nokasbiBaeT jocTtato4yHoe
NMOHMMaHWe YCrnoBUSA 3ajaun, Bnageet
HaBblkaMW aHanu3a ycrioBusi, nyTaeTcs B
BblIGOpE HY>KHbIX 3aKOHOB U hopmyn Ansi ee
peLleHus.

3atpyaHseTca npaBubHO HanucaTb
ypaBHeHUs peakuni

3 (ynoeneTrBoputensHo) |HeymeHne Hanucarb XMMUYECKYHO

MokasbiBaeT 3HaHMA ydebHOro matepvana
B MWHMManbHOM obbeme. [onyckaet
Oonblioe KonuM4vecTBo owunbok. MoxeT
YCTPaHUTb UX C MOMOLLbIO NpenogaBarens.
MMyTaeTca B TepMuHax.

peakumto 6e3 nomoLm npenogaBaTtens.
HenonHbin  oTBeT, ecTb OWUOKAM B

N3MOXeHUN Heckomnbkux Tem. lNyTaetcs B
TEPMUHAX.

2 (HeygoBneTBopuTENbHO) | He MoxeT oTBEeTUTL Ha Bonpoc 6e3




nomoLM 3k3ameHaTopa. MHoroymcneHHole
rpybbie owmnbku. HenoHnmaHne 3agaHHOro
Bonpoca.

HesHaHue XUMUYECKNX dopmyrn.
HecnocoBGHOCTb  OTNMYUTL  COeAMHEHUS
pasHbIX KNaccoB.

HenoHnmaHue 3agaHHOro Bonpoca

He noHumaeT ycnosue 3agayn, He MOXET
npeanoXuTb BapuaHTbl pewennd. He sHaet
CBOMCTB BellecTB. He moxeT Hanucatb
XMMmnyeckne oopmynbl.

MombiTka  CMNWUCbIBAHWS!,  WCMOMb30BaHUS
HepaspelleHHbIX TEeXHUYECKUX YCTPOUCTB
UM  nonb3oBaHWe MOACKasKo  Apyroro
YyernoBeka.

MpeactaerneHue 4yxoi paboTbl, OTkas ot
BbINOSIHEHUS 3a4aHWsI.

5.2 TunoBble KOHTPOJibHbI€ 3aAaHUuA UNU UHblIe MaTepuarnbl, HeobxoauMble ANs OLlEHKU 3HaHUN, YMEHMﬁ,

HaBbIKOB

1 (Mnu) onbiTa fAeATeNbHOCTU

5.2.1 NepeyYeHb KOHTPONbHbIX BONPOCOB

Ne n/n I dopmMynMpoBKM BOMPOCOB
Cemectp 1

1 Knaccudmkauusa xummyeckmx coeanHeHnin. 3akoHbl Xumuu.

2 3akoH ABoragpo 1 cnencTeus U3 Hero. NoHaTne Morb.

3 3aKOH 3KBMBaANEHTOB.

4 Mbpuamsaumns aTomHbix opbuTanen. Metannuyeckas cBs3b. BogopogHasi cBs3b.

5 Mopsigok 3anonHeHnst atomHbiX opbutanen. MNMpaesmno KneykoBcKoro.

6 KBaHTOBO-MexaHn4yeckas Moaenb atoma. M3oTonbl.

7 AToMHbIe opbutanu. KBaHTOBbIE YnCna. ONEKTPOHHbIE  KOHMUrypaumm atoma.

8 Mopspok 3anonHeHns atoMHbix opbutanen. MpuHumn Maynu. MNpasuno MNyHaa.

9 OneKTpooTpMuaTenbHOCTbL atoMoB. Pasamepbl aTOMOB M MOHOB. OHeprus noHnsaumm. CpoacTBo K 9f1EKTPOHY.

10 OCHOBHbI€ TUMblI XMMWUYECKOW CBA3U M €€ xapakTepucTukn. oHHas cBsa3b. CTpoeHne n CBOMCTBA NPOCTENLLMNX
MOseKyn.

11 Mepuoanyecknit 3akoH. MNMepuoguyeckas cHCTeMa XMMUHECKUX 3MeMEHTOB 0. N. MeHgeneesa. CBA3b CBOWCTB
3MEMEHTOB 1 UX NONOXeHNs B lNMeprnoanyeckon cucTteme Co CTPOEHNEM IMEKTPOHHBIX 060N04YeKk aTOMOB.

12 TepmognHaMmmka xummdeckmx npoueccoB. OCHOBHbIe TepMoanHaMmmyeckne dyHkuun,. 3akoH Necca. Jk30- 1
3HAOTEPMUYECKME peakumn. BTopoe Havyano TepMoamHamMuKu.

13 OK30- 1 3HAOoTEepMUYEeCKMe peakummn. BTopoe Hayano TepMognHaMUKK.

14 OHTponus. QHeprus M'mbbca. TepMoanHamuyeckas oL eHka XMMUYECKUX peakLnii.

15 OHeprusa aktnsaummn. YpasHenne C.AppeHuyca.

16 XuMunyeckas KnHeTuka. [OMOreHHble 1 reTeporeHHbIe peakuuu.

17 KoHcTaHTa ckopocTu xmmMuyeckon peakunn. Katanmsatopbl. Katanutnyeckune peakumm.

18 ObpaTtnmble peakunn. Xummyeckoe paBHoBecne. KoHCTaHTa XMMMUYeCKOro paBHOBECHS.

19 CwmelleHne xumunyeckoro pasHosecus. MpuHumn Je-lWatense.

20 KoBaneHTHas cBa3b. MeToa BaneHTHbIX cBaA3en. MeTon MonekynspHbix opoutanen.

21 Mpon3BeneHne pacTBOPMMOCTH.

22 CKOpOCTb XMMUYECKON peakLnmn n €€ 3aBUCMMOCTb OT KOHLIEHTPAaLMK pearvpyoLmnx BELLECTB U TeMneparypbl.
Mpasuno BaHT-INodhda

23 CBovicTBa pa3baBrneHHbIX pacTBopoB HeanekTponmtoB. OcMoc. OcmoTu4eckoe gaBrieHue.

24 Mmaoponua conen. PasnuyHblie cnydan rmgponusa. HeobpaTuMbli rmgponums.

25 KncnoTtHo-ocHOBHbIE CBONCTBA BELLECTB. VIOHHbIE peakLmmn B BOOHbIX pacTBopax. ['maponus conen.

2 PacTtBopbl. O6Lme cBolicTBa pacTBOpoB. M3ameHeHne TepMoanHaMmMYecknx yHKUMIA NpyU pacTBOPEHUN.
PactBopumocCTb.

27 M'mppaTtHas Teopus pacteopos .M. MeHaeneesa. Tennosble achdekTbl NpU pacTBOpEHUN

28 Cnocobbl BbipaXeHWsi KOHLEHTpaLmMm pacTBOPOB.

29 CTeneHb anekTponuTuyeckon auccounaunn. KoHcraHta gauccoumauumn. 3akoH pasbasnenuns OctBanbaa.

30 CunbHble u cnabble anekTponuTel. CTyneHyartas guccoumnauus cnabblx 3neKTponmMToB.




31 3akoH BaHT Nodda. MNMoHmxkeHne gaBneHNs HacbIWeHHOro napa Hag pactsopom. 3akoH Payns.

32 3akoHbl Papages. [NpumeHeHnsa anekTponmaa.

33 XUMU4eckme NCTOYHMKM Toka. anbBaHUYecKnii aneMmeHT. AKKYMyNaTopbl. TONMMBHbIE 3NEMEHTHI.

34 Onektponus. CyWwHOCTb 3NeKTponn3a. ArekTponMs pacTBOPOB U pacrniaBos.

35 OnekTpoAHble noTeHumansl metannos. CTaHgapTHBIN aNeKTPOoAHLIM noTeHuman. YpasHeHne HepHeta. Pag
CTaHAapTHbIX ANEKTPOAHbIX MOTEHUNanos.

36 KomnnekcHble coegnHenns. KoopanHaunoHHas Teopus BepHepa.

37 MoBeaeHMe KOMNMEKCHbLIX COeANHEHNI I%paCTBOan. Juvccoumaumsa KoMNNeKCHbIX coeanHeHni. NMpodYHoCTb
KOMIMSTEKCHbIX MOHOB M KOHCTaHTa HECTONKOCTM.

38 OkncnuTenbHO-BOCCTaHOBUTENbHbIE peakuun. BaxHenwmne okuenutenu n socctaHosmtenu. Tunsl OBP.

5.2.2 TunoBble TeCTOBbIE 3a4aHuA

He NpegycMOTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayumn, Kenchl)

BapuaHTbl TUNOBbLIX NPAKTUYECKMUX 3a4aHNN HAXOASATCS B NPUNOXEHUN K gaHHon Prif

5.3 MeTogu4yeckne maTepuanbl, onpegensowme npoueaypbl OLeHMBaHUS 3HaHUW, YMEeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKTMYEeCKOro onbiTa AeATeNbHOCTH)
5.3.1 YcnoBus gonycka ob6y4aroLerocs K npomMexxyTo4HOW aTrectaumm U nopsifok NUKBUAALMN akageMnyeckomn

3aA40J1IXKeHHOCTU

MpoBeoeHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUpOBaHO NoKanbHbIM HOpMaTtuBHbIM aktom CM6IMYMNTA
«lMonoxeHne o0 NpoBeAEHUN TEKYLLLEro KOHTPOSsl YCNEBAEMOCTU M MPOMEXYTOYHOM aTTecTaumm obydatoLwmxcay»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucuunnaHe

YcTHas +

lNncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

* BOo3MOXHOCTb NOMb30BaTbCHA CNPaBOYHbIMK Tabnuuamu, KanbKynsTopom;
* Bpemsi Ha noarotoBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YYHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIINHBI
6.1 YyebHasa nutepatypa

ABTOp

|

3arnasue

M3paTenbcTBO

"op nspanus [

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

MpuHByA H., SpHLWwo A.

Xumuns 3r1eMeHTOB
(OneKkTpoHHbIN pecypc) : B 2

Mocksa: JTabopatopus

https://ibooks.ru/read
ing.php?

T.T. 2/ nep. c aHrn. — 4-e SHAHU 2018 short=1&productid=3
nsganue (an.). — (Jyywwn 73243
3apybexHbIn y4ebHMK)
lN'ypos A.A. n ap. Xumus y4yebHuk  ans https://ibooks.ru/read
BblCLUNX y4ebHbIX 3aBegeHuit| Mocksa: MITY nm. H.O. 2017 ing.php?
BaymaHa short=1&productid=3
64009
BocTpukosa, I'. HO. Xumus Mocksa: Avi M Ap Meava 2021 gt;%%v(\gvgéar%?rﬁlrsh
MpuuByg H., OpHwo A. (Xnmunga 3N1EMEHTOB https://ibooks.ru/read
OnEeKTPOHHLIN pecypc) : B 2 ing.php?
ﬁ. iy nep. o ' 4-¢| Mocksa: llabopatopus 2018 sr?oﬁ=r1)&productid=3
uspanve (an.). — (Jlydwumii 3Hanmn 73242
3apy6eXHbIN Y4EOHMK)
6.1.2 lononHuTenbHanA yyebHasa nutepartypa
Bbanawosa, O. M., |Xumusa http://www.iprbooksh
bparasmHa, O. A, op.ru/97914.html
[ertspes, A. B., MockBa: NagaTtenbckuin 2019
OensH, B. n., Oom MNCuC
Jlo6aHoBa, B. I'., Tep-
AxonsH, M. H.
lyTeHes, M. C.,[Xumus. OkucnutenbHo-| CaHkr-MNeTepbypr: CaHkT- http://www.iprbooksh
NBaHoBa, H. . BOCCTaHOBUTENbHbIE Metepbyprckun op.ru/83318.html
npovecchl NONMMUTEXHUYECKNIA 2019

yHuBepcuter lNeTpa
Benukoro




Mudtaxosa, H. L.,|O6was u HeopraHnyeckas KasaHb: KasaHckui http://www.iprbooksh
MeTposa, T. 1. xmmus. Teopusa n npakTuka HaLMOoHanbHbIN op.ru/109527.html
nccnenoBaTenbCkui 2019
TEXHONOIMMYEeCKni
yHUBEpPCUTET
Mndpraxoea, H. L.,|O6waa u HeopraHudeckas KazaHb: KazaHckuin https://www.iprbooks
Metposa, T. Tl xmmus. Teopusa n npakTuka HaUMOHanbHbIN hop.ru/109527 .html
nccnenoBaTenbCkui 2019
TEXHONOMMYEeCKni
yHUBEpPCUTET
AbpamoBa E. C.,[Xumus. Xnmunyeckasi http://publish.sutd.ru/
BovitoBa H. B.,|kMHeTMKa 1 xMMMyeckoe . tp_ext_inf_publish.ph
Konechnkoa O. A.,|paBHOBecue Crie.. CherynTA 2017 pp’?id=2017g36 P
MynsunH M. H
AbpamoBa E. C.,[Xumus. Teopusa http://publish.sutd.ru/
BovitoBa H. B.,|anekTponuTtunyeckon . tp_ext_inf_publish.ph
KonecHukoBa O. A.,|anccounaumn. MOHHbIE Cro.: CMerynTa 2017 pp’?id=2017g34 P
MynsunH M. H peakuuun. N'maponus conen

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

1. IHdpopmaumnoHHas cuctema «EamMHoe okHO gocTtyna k obpasoBaTtenbHbIM pecypcam» [QNeKTpoHHbIN pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHo-0nbnunoTtevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa 6ubnmoteka yuebHbix nsganuni CroeryrnTa: http://publish.sutd.ru

4. EAuHbIN - nopTan WHTEPHET TecTMpoBaHuMs B cdepe obOpasoBaHus [OneKTpOHHbIN  pecypc).
URL:http://www.i-exam.ru/.

5. Matepuanbl WHdopmaumoHHO-06pa3oBaTensHOn cpeabl  3aodHon opmbl  obydenns  CMGIYMNTO
[OnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepeyeHb NULEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro o6ecne4veHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue martepuanbHO-TeXHUYeCcKon 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTeribHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUA CO CTyAeHTaMu MPOBOAATCH B CreuManu3vMpoBaHHbIX MNOMELLEHUsX kadeapsl,
060pyA0BaHHbIX XMMUYECKOWA MOCYAON, XMMUYECKUMU peakTuBamu, U3MepuTenbHbIMU npuGopamu (TepMoMeTpbl, pH-
METPbI, BECbI), AUCTUNMATOPOM, CYLUNIbHBIMY LWKadaMu, MyqenbHOM Nevbio, KOMMNbIOTEPOM.

AyanTtopus OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, cneuuanuampoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayguTopus

CneuunanuanpoBaHHas mebernb, Aocka
YuebHas ayautopus




no HanpaeneHuto nogrotoskn _ 15.03.04 ABTOMaTU3auUNsA TEXHONOMMYECKNX NPOLIECCOB 1 MPOU3BOACTB _

MpunoxeHue
pabouei nporpaMmmbl AUCLUUNINMHBI XUMUS

HaumeHoeaHue GUCMUI'U'IUHbI

HammeHoBaHue Ol (npodmns): Bce npodunun

MpunoxeHune

Ne
Ycnoeusi TMNOBbIX 3aga4
n/n
1. Kak namenntcs ckopoctb peakuun 2NO + Oz = 2NO2 npu ymeHbLLeHnn gaBneHus B 5 pas?
2. CkornbKo rpaMmMOB pacTBOPEHHONO BeLLecTBa coaepxuntcs B 1,5 n pactBopa cynbdara HaTpus
KOHUeHTpauwuen 0,2 M.
3. HanuwwmTe peakummn nony4eHnst BCex Conen npy B3aMoaeCTBUN CEPHOM KUCTOThI M mMapoKenaa meam
4, HannwwuTte peakunn rugponusa conen: NaNOs u K2COs.
5. YpasHanTte peakumto: Kl + K2Cr207 + H2SO4 — 2 + Crz(S04)3 + K2SO4 + H20.
6. HannwwuTe ypaBHeHWe peakuun B MOHHO-MorekynepHom Buae: HaPOs + NaOH —.
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