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1 BBEQEHUE 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 npeabiaywmnx ypoBHAX O6paSOBaHVIF|.

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHBI

OlNK-1: Cnoco6eH NpUMeHAITb eCTeCTBEHHOHay4YHble U 06l eMHXXeHepHble 3HaHUSA, MeToA bl MaTeMaTU4eCKoro
aHanusa v moaenupoBaHuA B NpodeccuoHanbLHOW AeATEeNbHOCTH;

3HaTb: OCHOBHbIE 3aKOHbl XMMUU U UX UCMONb30BaHWE;

OCHOBHblE 3aKOHOMEPHOCTW NPOTEKaHNs XMMUYECKUX peakLmii 1 TEPMOANHAMUKY XMMUYECKMX NP OLIeCCOoB
YMeTb: NpOBOAUTL pacyeTbl KOHLIEHTPaLIMN PacTBOPOB;

onpefensitTe TepMoanHaAMUYECKME XapaKTEPUCTUKN XMMUYECKUX PeaKLIMiA;

MPOBOAMTb CUHTE3 M OYUCTKY BELLECTB B N1abopaTopHbIX YCIOBUSIX

BnapeTtb: HaBblkamu NpoBefeHUs TUMOBOIO XMMUYECKOrO U (PU3NKO-XMMUYECKOro aHanusa Ansa onpegerieHns CBOUCTB
XUMUYECKNX COEQNHEHUI

3 PE3YIJIbTATbI OBYYEHUA MO ANCUUIMIIUHE

O |KoHTakTHas
< |paboTta
o
5® NHHoBaL,
HavmeHoBaHWe n cogepxxaHue pasgenos, | 3 = CP hopMb!
TEM 1 y4eOHbIX 3aHATUN % g | ek Na6. | (4acel) SAHSITIN
o
O S | (4ackl) | (wacel)
x

Pasnen 1. CTpoeHue BelliecTsa

Tema 1. lNpeameT n 3agaym XMmMun.
Knaccudukauma XMMMYecKnx areMeHTOB U
NX COEAMHEHNN. XUMNYECKMNE CUCTEMBI.
JlabopaTopHas pabora: Knaccbl
HeopraHMYyecKMx coeanHeHUn.
ATOMHO-MoOnekynsipHoe ydeHue. OCHOBHble
MOHATUA W 3aKoHbl XUMUKU. OkeuBaneHT| 1
NMPOCTOr0 M CINOXHOro BellecTBa. 3aKoH
3KBVBANEHTOB.

JlabopaTtopHas  pabota:  Onpegenenve
MaccCbl 9KBMBANeHTa MarHus MeToAoM
BbITECHEHWS.

JlabopaTtopHas  pabota:  OnpegenenHve
MOINEKYNAPHOM Macchl AMOKCKHaa yrnepoaa.

0,5 1 10




Tema 2. KBaHTOBO-MexaHuuyeckad Mopenb
atoma. KsaHTOBble uucna. ATOMHble
opbuTanu. OneKTPOHHblE  KOHJUrypaumm
atomoB. [lMpuHumun Maynu. Mpasuno MNyHaa.
Mpasuno KneykoBckoro.

lMepuoamyeckun 3akoH W nepuopuyeckas
cuctema anementoB [O.M. MeHgeneesa.
3HaveHne NepmoamyecKoro 3akoHa.
Xnmmyeckas cBsAsb.

OCHOBHblE TUMbI XUMUYECKOW CBSI3N U ee
xapakrepuctuku. KoBaneHTHass M WMOHHadA
Tunbl cBA3n. MeToa BaneHTHbIX cBssen (BC).
W npeactaenenns o MeTode MONEKynspHbIX
opbutanen (MO). CrtpoeHue un cBOWCTBa
NPOCTENLLMX MOSIEKYTI.

BopopogHas cBA3b. [JOHOpHO-aKuenTopHoe
B3aMMOAENCTBME MOSIEKYI.

Tema 3. O6bwwue 3aKOHOMEPHOCTM
NpoTeKaHNst XMMMYECKNX MPOLLECCOB
OHepreTrka XMMUYECKNX peakLmi.
OHepretuyeckne 3PPEKTbl  XMMUYECKUX
peakumi. BHYTpEHHAS1 aHeprns 1 sHTanbNuA.
3akoH Necca n cneacTeusi N3 HEro. AHTpPoONUS
N ee N3MEHEHMs B XMMMYECKUX NpoLeccax.

OHeprus 'nb6ca. PeakunoHHas
CNocoBHOCTb BELLEeCcTB. Bo3moxHoCTb
CaMOrMpPON3BOSIbHOIO npoTekaHus
XUMMNYECKNX peakumn. CraHgapTHble

N3MEHEHWs1 3HTanNbMN1UK, 3HTPOMUMK U SHEPrUn
'mbbca.

XnMmyeckasi KMHETMKA U XMMUYECKoe
paBHOBecUe.

JlabopaTopHas pabora: 3aBUCMMOCTb
CKOpPOCTU XMMUYECKUX  peaKkuui oT
KOHLIEHTpaLun pearnpyroLLmx BELLECTB.
CKOpOCTb XUMUYECKOW peakumn, MeTodbl ee
perynupoBaHusi. KoHcTaHTa CKOPOCTM
peakunn. Katannsatopbl. CBsi3b KOHCTaHThI
paBHOBecUs! c TepMoaANHaMNYECKUMMU
dyHKUNAMNA.

JlabopaTopHas pabora: CwmellieHne
XMMUYECKOro paBHOBECHUS.
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Paspgen 2. PactBopbl

Tema 4. O6wme cBoricTBa pacTBopoB. [NMoHATHE
pacTtBop, pacTteopeHvne. ConbBatauus U

rmapataums. NameHeHne OCHOBHbIX
TEPMOANHAMNYECKNX YHKLNRA npwu
pacTBOPEHUMN. Cnoco0bl BblpaXXeHus

KOHLUEHTpauun  BelwecTB B pacTBopax.
PactBopumocTb. CeonctBa  pas3baBrieHHbIX
pacTBOpPOB HE3NeKTPONNTOB. Ocmoc.
OcmoTunyeckoe JaBrieHue. MoHwxeHne
[aBreHNs1 HaCbILEHHOro napa pacTBopuTens
Hag pacTBopoM. [loHWXeHne TemnepaTypsl
3aMep3aHnsi U MOBbILEHWE TemnepaTypbl
KMNEHNs1 PacTBOPOB.

PacTBopbl 3MEKTPONNTOB. Teopusa
AMEKTPONNTUYECKON anccoumaumn.
M3oToHn4veckui KoappuLmeHT, ero
dunanyecknin CMbICI. CrteneHb
3NEKTPONUTMYECKON AUCCOoLMaLMn, KOHCTaHTa
auccounaumu. Cessb mMexay 3TUMMU
BENNYNHAMM. Cnabble n CUnbHbIE

QNEKTPOSINTDI. KncnoTHO-OCHOBHbIE CBOMCTBA
BewlecTB. KNcnoTtbl, CONM, OCHOBaHUS C TOYKM

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

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

Tema 5. KoMmnnekcHble coeanHeHns.
KoopanHaunoHHas Teopus A. BepHepa u ee
passuTue. KomnnekcoobpasoBaHue B
pacTBopax. MepBu4yHas " BTOPUYHasi
auccoumaumns  KOMMMEKCHbIX — COEAMHEHUN.
MPOYHOCTb KOMMMEKCHBIX MOHOB U KOHCTaHTa
HECTOMKOCTW.

[uncnepcHble cuctemsl. MNoHATME 0 AUCNEPCHbIX
cucTemax. AMyrnbCUKM, CyCneH3nm, KonnongHsle
pacTBOpbI. Knaccudmkauma  ancnepcHbix
cuctem no pasmepam 4Yactuy. KOMNOHEHT K
dasza. Xummndeckoe M asoBOe paBHOBECKE.
YCTOMYMBOCTb OMCMEPCHbIX CcUCTeM. 3onu.
MoBEpPXHOCTHO-aKTUBHLIE BELLECTBA.

0,5
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Paspgen 3. OkucnuTenbHo-

BOCCTaHOBUTEIbHbIE peaKkLunn

Tema 6. OkMCnMTENBHO-BOCCTAHOBUTESbHbIE
peakLMn 1 3NeMEHTbI SNEKTPOXMMUN
OKNCNNTENBHO-BOCCTAHOBUTENbHbIE PEeaKLMn
(OBP). O3nextpoHHass Teopuss OBP, wux
CylwHOCTb.  BaxHenwwme okucnmtenn un
BOCCTaHOBUTENM. OkncnuTenbHo-
BOCCTAHOBUTENMbHbIE  CBOWCTBA  BELLECTB.
Tunel OBP. CoctaeneHne ypaBHeHun OBP
3NEKTPOHHO-NOHHBIM CNOCOBOM.
JlabopaTtopHas  pabGota:  OkucnUTEnbHo-
BOCCTaHOBUTENbHbIE peakLmu.

OnemMeHTbl  SNEKTPOXUMUKN.  ONEKTPOAHble
noTeHumarnsl MeTansos. MamepeHne
3MNeKTPOAHbIX MoTeHumanos. CTaHgapTHbIN
SMNeKTPOAHbIA MoTeHuunan. Psg ctaHgapTHbIX
SMNEeKTPOAHbIX  MOTeHumanoB.  YpaBHeHue
HepHcrTa. "anbBaHn4eckne 3NIEMEHTBI.
OnekTpoaBMXKyLLlas cuna ranbBaHWYEeCKoro
arnemMeHTa.

XUMUYECKME WCTOYHMKA TOKa. TOMMMBHBLIE
aneMeHTbl. AKKYMYNsiTOpbI.

OnekTponua, ero CylHOCTb. OnekTponua
pacTBOpPOB M pacrniiaBoB C PacTBOPUMbIM U
HepacTBopUMbIM aHogom. 3akoHbl dapages.
MpakTnyeckoe NpMMEHEHNE 3NEKTPONM3a.
Kopposuss  meTtanmnoB, Bugbl  KOpPpPO3UW.
Xnmmyeckas Kopposuvs. OneKTpoxXumMudeckast
Koppo3us. MeTtoabl 3awuTbl OT KOPPO3MMK.
3awnTHble NOKPbLITUSA. HMMBUTOPBI KOPPO3nN.

Tema 7. Hemetannbl. BaxHelnwime KncnoThbl.
Cnocobbl UX NONy4YeHusl, CBOMCTBA.

Xumus  metannoB. 3aBMCMMOCTb CBOWCTB
MEeTanmnoB OT UX NOMNOXEHUS B NepMoanYeckomn
cucteme. OCHOBHble MeToabl NOMyYeHUs
MeTanmnoB, NX CBONCTBA.

JlabopaTopHass paborta: BsaumopencTteue
MeTannos c pa3baBrneHHbIMM "
KOHLIEHTPMPOBAHHBLIMU KUCIIOTaMW.
KomnnekcHble coeanHeHnst MeTannos.
KomnnekcHble coeanHeHnst MeTanrnos.
MpoBoaHMKM " MONYNPOBOAHUKM.
CaepxnpoBogsiLiie maTepumansl.
HanpaBneHus pasBuMTUS  HEOpPraHM4YecKou
XMMUK. CMHTE3 HOBbIX BeLecTB. CBs3b Mexay
CTpOEeHMeM " cBoMCTBaMu BHOBb
CUHTE3NPOBaHHbIX COeaUHEHWIA.
MepcnekTussl NPUMEHEeHMS HOBBbIX
HeopraHM4YecKmx BelLlecTB B
NPOMBILLNIEHHOCTMW.

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum n npomexyTovHas attectaums
(Ok3ameH)

0,5

20

0,5

15

ra

127

25

6,5

Bcero koHTakTHasa padota n CP no
AUcuUMNnuHe

10,5

133,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MaHoOM He NPpegyCcMOTPEHO




5. ®OH[, OLIEHOYHbIX CPEACTB AN NPOBEOEHUSA MPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHune nokasartenen, KoMTepUeB U CUCTEMbI OLLEHUBAHUA pPe3ynbLTaToB 06yyeHus

5.1.1 NokasaTtenn oueHUBaHuA

Koa HanmeHoBaHue OL,eHOYHOro
lMokasaTenu oueHMBaHNS pe3ynbTaTtoB 0by4yeHus
KOMMNeTEeHUMM cpeacTea
®opMynMpyeT OCHOBHbIE NMOHATUSA U 3aKOHbI XUMUW.
KnaccudpuumpyeT opraHMyeckne W HeopraHMyeckne BeLLeCTBa,
NPOBOANT Pa3nUunsa Mexay HAMW.
O606LwaeT TepMoAMHaMUYECKME XapaKTepUCTMKN U ernaeT BblBO4 O
BO3MOXXHOCTU NPOTEKaHNST XMMNYECKON peakLnu.
MpumeHATbL npaBunbHble OpPMYynbl AN pacyeTa pas3nuyHbIX BUAOB Bonpoce! ANA yerroro
P g pMynel Anst p P AOB| cobecenopanms
ONK-1 KOHLIEHTpaLui pacTBOPOB.

YCOBUSAX.
Mpeacraenset pesynbTarthl 3KCNEpPUMEHTA,

peakuui, BbiIGupaeT Hanbonee paumoHanbHbIi

MpencTtasnsaer pe3ynbTaTtbl pac4eToB TepMOANHaAMUNYECKNX (*)yHKU,VIl;l n
npenckasbiBaet BO3MOXHOCTb MPOTEKaHUA peakuun B [OaHHbIX

Xapaktepuayet
nony4yeHHoe BELLECTBO, onpefenseT HeoGX0AUMbIe XapakTepUCTUKH.

OuenunBaeTt cyuecteywuime wMetToabl npoBefeHUda  XUMU4YecKux

MpaKkTUKO-OpUEHTUPOBAHHLIE
3apaHus

5.1.2 Cuctema v KpuTepum oLeHMBaHUA

Kputepuun oueHnBaH1st copMUPOBAHHOCTM KOMMETEHLMI

Lkana oueHnBaHusa
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

[NonHbIN ncyepnbiBaroLLmin oTBET,
nokasblBalLUN NOHMMaHWe npegMmera.
OpUEeHTMpPYeTCs B OCHOBHbIX TepMUHaXx,
3HaKOM C OOMOMHUTENbHOW NuTepaTypon,
npaBuIibHO OTBEYAET Ha JOMNOJTHUTENbHbIE
5 (oTnun4HO) BOMpPOCHI.

CryneHt nokasbiBaeT npaeunbHoe
NMOHMMaHWe YCroBuUs 3adaun, BRageeT
HaBblkaMW aHanuM3a ycrnosus, BblGOpoM
pelleHnsi, NpaBUbHO MNULWET ypaBHEHUSA
peakumn.

HenonHbin OTBET, nmeroT MECTO
Hebonblwmne  npobensl B 3HaHUAX.
[onyckaeT norpewHoCcT nNpu OTBETE Ha
BOMpPOCHI.

lMyTaeTca B pacdere npu peLleHumn
npakTU4eckon 3agauun.

HenonHbin OTBET, nmewT MECTO
Hebonblwmne  npobensl B 3HaHUAX.
[onyckaeT norpewwHocTM npu oTBeTe Ha
BOMPOCHI.

CrygeHt nokasbiBaeT JoctaToyHoe
NMOHMMaHWe ycnosus 3agadv, Bnageet
HaBblkaMW aHanuMs3a ycrnoBus, MyTaeTcs B
BbIOOpE HYXHbIX 3aKOHOB U chopmyn Ans
ee peLleHus.

3aTpyaHseTca  nMpaBuNbHO  HanmucaTb
ypaBHEHUS peakuui

4 (xopoLuo)

MokasbiBaeT 3HaHMA yyebHoro marepmana
B MWHMManbHoM obbeme. [lonyckaer
b6onbwoe konmyectBo owwnbok. Moxet
yCTpaHuTb nx c MOMOLLbHO
npenogasatens. [lyTaeTcs B TepMMHaXx.

3 (ynoBneTBOpUuTEnbHO) | HeymeHue Hanucarb XMMUYECKYHO
peakumto 6e3 noMoLumM npenogasarens.

HenonHbin oTBEeT, e€ecTb OWWOKM B
N3NOXEHUN Heckomnbkux Tem. lNMytaeTtcs B
TepMUHAX.

He Moxetr otBeTuTb Ha Bonpoc 6e3

2 (HeyOoBnNeTBOPMTENBHO)
MOMOLLM 3K3ameHaTopa.




MHoro4ncneHHble rpybbie oLwmbKu.
HenoHnmaHwne 3agaHHoro Bonpoca.
HesHaHue XUMNYECKNX dopmyrn.
HecnocoBGHOCTb  OTNMYUTL  COEAMHEHUS
pasHbIX KNaccoB.

HenoHnmaHue 3agaHHOro Bonpoca

He noHnmaeTt ycnoBue 3agayun, He MOXeT
npeanoXuTb BapuaHTbl pewennd. He aHaet
CBOMCTB BellecTB. He moxeT Hanucatb
XMMuyeckne opmynbl.

MonbiTka  CNMCbIBaHWS,  MCMONb30BaHUSA
HepaspelleHHbIX TeXHUYECKUX YCTPOWCTB
UM NONb3OBaHWE MOACKA3KoW Opyroro
yeroseka.

MpeanctaBneHne 4yxo paboTbl, OTKas OT
BbINOMHEHNS 3a4aHus.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIE MaTepuanbl, Heo6xoAnMbIe ANA OLleHKN 3HaHWUN, Y MEeHUN,
HaBbIKOB U (MUNKX) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n I POpMyYnMpPOBKM BOMPOCOB
Kypc 1

1 Knaccudmkauusa xummyeckmx coeanHeHnin. 3akoHbl Xumuu.

2 3akoH ABoragpo 1 cneacTeusa u3 Hero. lNMoHaTne mMoneb.

3 3aKOH 3KBMBaANEHTOB.

4 MMbpuansaunsa aTomHbix opbuTtanen. Metannmyeckas cBasb. BogopoaHas cBa3b.

5 Mopsigok 3anonHeHnst atomHbIX opbutanen. MNMpaesmno KneykoBcKoro.

6 KBaHTOBO-MexaHnyeckas mogenb atoma. Msotonbl.

7 AToMHbIe opbutanu. KBaHTOBbIE Yncna. ONEKTPOHHbIE  KOHUrypaumm atoma.

8 Mopsinok 3anonHeHns atToMHbIx opbutanei. MNpuHuun Maynu. Mpasuno MNyHaa.

9 OnekTpooTpMuaTenbHOCTbL atoMoB. Pasamepbl aTOMOB M MOHOB. OHeprus noHnsaummn. CpoacTBo K 91EKTPOHY.

10 OCHOBHbI€ TUMblI XMMWUYECKOW CBA3U 1N €€ xapakTepucTukn. oHHas cBsa3b. CTpoeHne n CBOMCTBA NPOCTENLLMNX
MOreKyn.

11 Mepuoanyeckuii 3akoH. Mepuogudeckasa cucrtema xummyeckmx anemeHTos [1. 1. Mengeneesa. CBsi3b CBOWCTB
9M1EMEHTOB 1 UX NONOXeHNS B lMeprnognyecKkon cMcTtemMe Co CTPOEHNEM IMEKTPOHHBbIX 060N104eK aTOMOB.

12 TepmognHaMmmka xummdeckmx npoueccoB. OCHOBHbIE TepMoanHaMmmyeckne dyHkuun. 3akoH Necca. Jk30- 1
aHOOTEepMUYecKkme peakuuun. Btopoe Hayano TepmMoguHamunkm.

13 OK30- U 3HAOTEepMUYeckMe peakuuun. BTopoe Hayano TepMoanHamMmuKkm.

14 OHTponus. QHeprus MNbbca. TepMoanHamuyeckas oL eHKka XMMUYECKUX peakLnii.

15 OHeprusa aktnBaummn. YpasHenne C.AppeHuyca.

16 XuMunyeckas KnHeTuka. [OMOreHHble 1 reTeporeHHbIe peakuuu.

17 KoHcTaHTa ckopocTu xmmMuyeckon peakumn. Katanmsatopsl. Katanutnyeckune peakumm.

18 ObpaTtnmble peakunn. Xummyeckoe paBHoBecne. KoHCTaHTa XMMMUYeCKOro paBHOBECHS.

19 CwmelleHne xummyeckoro pasHoBecus. MpuHumn Je-lWatenee.

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

21 lMponsseneHne pacTBOPNMOCTH.

22 CKOpPOCTb XMMNYECKOWN peakumnn 1 e€ 3aBMCUMOCTb OT KOHLIEHTpaLMM pearypyoLmx BELWECTB U TemnepaTypbl.
Mpasuno BaHT-INodda

23 Ceoncta pa3baBneHHbIX pacTBOpoB HeanektponuTtoB. Ocmoc. OcMoTnyeckoe aaBrneHue.

24 M'vaponua conen. PaznuyHble cnydyam rmgponusa. HeobpaTtumbli rmaponus.

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

2 PacTtBopbl. O6wwme cBoncTea pactBopoB. MiaMmeHeHue TepMoamHaMmyecknx pyHKUMA NPy pacTBOPEHNUN.
PacTtBOpUMOCTD.

27 MmopatHas Teopus pacteopoB .M. MeHgeneeBa. TennoBble achdeKTbl NPy pacTBOPEHUn

28 Cnocobbl BbipaXeHUs KOHLEHTpaLnn pacTBOPOB.

29 CTeneHb anekTponutuyeckon auccoumnaunn. KoHcraHta auccoumauumn. 3akoH pasbasnenHuns OctBanbaa.

30 CwunbHble u crabble anekTponuTbl. CTyneHyaTas guccoumauus cnabbix 3NeKTponmToB.

31 3akoH BaHT MNodda. MNMoHmxkeHne aaBneHns HacbILWeHHOro napa Hag pacTeBopom. 3akoH Paynsi.




32 3akoHbl Papages. [pumeHeHns anekTponuaa.

33 XUMUYecKkme NCTOYHMKN ToKa. ManbBaHNYECcKUA aNemMeHT. AKKYMyNnaTopbl. TONMMBHbIE NTIEMEHTHI.

34 Onektponus. CywHOCTb 3NeKkTponn3a. AnekTponM3 pacTBOPOB M pacniaBos..

35 OnekTpogHble noTeHumansl MmeTannoB. CTaHaapTHLIN 3NEKTPOaHbIM NoTeHuman. YpasHeHme HepHeta. Psg
CTaHA4apTHbIX 3MEKTPOAHLIX NOTEHLUMANoB.

36 KomnnekcHble coegnHeHns. KoopanHaunoHHas Teopus BepHepa.

37 lMoBegeHMe KOMMNEKCHbIX COEAMHEHUI B pacTBopax. [vccounaumsa KoMnneKkCcHbIX coeanHeHni. MpodYHOCTb
KOMMIEKCHbIX MOHOB M KOHCTAHTa HECTOMKOCTM.

38 OKkncnnTenbHO-BOCCTAHOBUTENbHbIE peakunn. BaxkHenwne okmcnntenu n socctaHosutenu. Tunsl OBP.

5.2.2 TunoBble TecTOBbIe 3aaHuUA

He npegycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apayun, Kenchbl)

BapunaHTbl TUNOBbLIX NPaKTUYECKUX 3a4aHNN HAXOASATCS B NPUNOXEHUN K gaHHon P/

5.3 MeTogu4yeckne maTepuansbl, onpegensowme npoueaypbl OLeHMBaHUS 3HaHUW, YMEeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKTMYeCKOoro onbiTa AeATeNbHOCTH)
5.3.1 YcnoBus gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm u nopsiaok NUKBUAALUN akageMnyeckomn

3aA40J1IXKeHHOCTU

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

5.3.2 dopma npoBeaeHNA NPOMEXYTOYHON aTTecTauum no AMCUmninHe

YcTHas +

lNncbMmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

* BO3MOXXHOCTb NOMb30BaTbCHA CNPaBOYHbIMU Tabnuuamu, KanbKynsaTopoM;
* Bpemsi Ha noarotoBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHUWE OUCLUUNINUHbI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

MN3paTtenbcTBO

[loa n3paHms |

Ccblinka

6.1.1 OcHoBHas y4yeb6Has nuTepartypa

MpuHByA H., SpHLWwo A.

Xumunsa 3N1eMEHTOB
(OnekTpoHHbIN pecypc) : B 2

Mocksa: JlabopaTopus

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

7. T. 1/ nep. c aHrn. — 4-e M 2018 short=1&productid=3
n3ganue (an.). — (Jlyywwmn sHanmn 73242
3apybexXHbIN y4EeOHMK)
MuHBya H., SpHWwo A. [ Xumus 3r1eMEHTOB https://ibooks.ru/read
OneKTpOoHHLIN pecypc) : B 2 . ing.php?
s. T. 2/ nep. c aHXJ'I. )— 4-e Mocksa: ﬂa6oPaTopv|;| 2018 shgort=1&productid=3
n3ganue (an.). — (Jlyywwmn sHanmn 73243
3apybexHbIn y4ebHMK)
BocTpukosa, I'. HO. Xumusa Mocksa: At M Ap Meaua 2021 gt;%%vgvgéar%?rzlrsh
lN'ypos A.A. n gp. Xumus y4yebHuk  gns https://ibooks.ru/read
BbICLUMX y4eOHbIX 3aBegeHun | Mocksa: MITY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
banawosa, O. M., |[Xumusa http://www.iprbooksh
BparasmHa, O. A, op.ru/97914 html
Hertsapes, A. B., MockBa: IsapaTtenbckum 2019
OensH, B. n., Oom MNCunC
JlobaHoBa, B. I'., Tep-
AkonsiH, M. H.
lyTeHes, M. C., [ Xumus. OxucnutenbHo-| CaHkt-MeTepbypr: CaHkT- http://www.iprbooksh
WeaHoBa, H. U. BOCCTaHOBUTESbHbIE MeTepbyprekmn op.ru/83318.html
npoLiecchl NONUTEXHNYECKUI 2019

yHuBepcuTeT [NeTpa
Benwukoro




Mudtaxosa, H. L., [O6was u HeopraHudeckas KazaHb: KasaHckui http://www.iprbooksh
MeTpoea, T. 1. xmmus. Teopusa n npakTuka HaLMOHanbHbIN op.ru/109527.html
nccnenoBaTenbCkumn 2019
TEXHONOMMYECKNI
yHMUBEpCUTET
Mndpraxoea, H. L.,|O6waa u HeopraHn4yeckas KazaHb: KazaHckui https://www.iprbooks
Metposa, T. Tl xmmus. Teopusa n npakTuka HauMOHanbHbIN hop.ru/109527 .html
nccnenoBaTenbCkumn 2019
TEXHONOMMYECKNI
yHMUBEpCUTET
AbpamoBa E. C.,|Xumus. Xumunyeckas http://publish.sutd.ru/
BovitoBa H. B.,|[kMHeTMKa 1 xummuyeckoe . tp_ext_inf_publish.ph
Konechnkoa O. A.,|[paBHOBecue Crie.- CherynTa 2017 pp’?id=2017g36 P
MynsunH M. H
AbpamoBa E. C.,|Xumus. Teopus http://publish.sutd.ru/
BovitoBa H. B.,|anekTponuTtuyeckon . tp_ext_inf_publish.ph
KonecHukoa 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-
METpPbI, 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




MpunoxeHue
pabouei nporpaMmmbl AUCLUUNINMHBI XUMUS

HaumeHoeaHue GUCMUI'U'IUHbI

no Hanpaenenuto nogrotoBkn _ 15.03.02 TexHonorM4yeckne MallnHbl U 060pyaoBaHNE _
HammeHoBaHue Ol (npodmns): Bce npodunun

MpunoxeHune

Ne
Ycnoeust 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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