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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
< (s}
o paboTta
5 WNHHOBAL,
HanmeHoBaHWe n cogepxaHne pasgenos, QZ CP hopMbl
TEM U y4eOHbIX 3aHATUN 5 2| ek Nab. (4achb) BTV
(&)
O g | (uackl) | (4ackt)
4

Pasgen 1. CtpoeHue BellecTBa

Tema 1. lNpeameT n 3agaym XMmun.
Knaccudukauma XMMMYecKnx areMeHTOB U
NX COEAMHEHNN. XUMNYECKMNE CUCTEMBI.
JlabopaTopHas pabora: Knaccbl
HEeOopraHMYecKUx CoeanHEHUN.
ATOMHO-MOEKynsipHoe y4yeHne. OCHOBHble
MOHATUS U 3aKOHbl XUMUW. JkeuBaneHt| 1
NPOCTOrO M CIOXHOro BellecTBa. 3aKoH
3KBUBAsIEHTOB.

JlabopaTtopHas  pabota:  OnpegeneHve
Maccbl 9KBMBANEHTa MarHMa MeTodoM
BbITECHEHUS.

JlabopaTtopHas  pabota:  OnpegenenHve
MOJEKYIIAPHON Macchl AMOKCMAA yrnepoaa.




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. Obwwue 3aKOHOMEPHOCTM
NpOoTEeKaHNst XMMUYECKNX MPOLLECCOB
OHepreTrka XMMUYECKNX peakLmi.
OHepretnyeckne  aPPEKTbl  XMMUYECKUX
peakumi. BHYTpEHHAs1 aHEPrns 1 sHTanbNuA.
3akoH Necca n cneacTeust N3 HEro. AHTpPoNUS
N ee N3MEHEHMs B XMMUYECKUX NpoLeccax.

OHeprus 'mb6ca. PeakunoHHas
CNocoBHOCTb BELLEecTB. Bo3moxHoCTb
CaMOrMpPON3BOSIbHOIO npoTekaHus
XUMUNYECKNX peakuun. CtaHgapTHble

N3MEHEHWs1 SHTanNbMNUK, 3HTPOMUN U SHEPTUK
'mbbca.

XnMmyeckas KMHETMKA U XMMUYecKoe
paBHOBecUe.

JlabopaTopHas pabora: 3aBUCMMOCTb
CKOpPOCTU XMMUYECKUX  peaKkuui oT
KOHLIEHTpaLun pearnpyroLLmx BELLECTB.
CKOpOCTb XUMUYECKOW peakumn, MeTodbl ee
perynupoBaHusi. KoHcTaHTa CKOPOCTM
peakuunn. Katannsatopbl. CBsi3b KOHCTaHThI
paBHOBeCcUs c TepMoANHaAMNYECKUMMU
dyHKUNAMNA.

JlabopaTopHas pabora: CwmellieHne
XMMUYECKOro paBHOBECHUS.
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20

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. KncnoTHO-OCHOBHbIE CBONCTBA
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 aMNeKTponmTOoB.
JlabopaTopHas pabota: N'maponns conen.
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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.

15
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Paspgen 3. OkucnuTenbHo-

BOCCTaHOBUTEIbHbIE peaKkLunn

Tema 6. OkncnuTenbLHO-BOCCTAHOBUTENbHbIE
peakLMn 1 3NeMEHTbI SNEKTPOXMMUN
OKNCNNTENBHO-BOCCTAHOBUTENbHbIE peakLun
(OBP). OnektpoHHass Teopusa OBP, wux
CyWHOCTb. BaxHenwme okucnutenn u
BOCCTaHOBUTENM. OkncnmMTenbHO-
BOCCTaHOBUTENMbHbIE  CBOWCTBA  BELLECTB.
Tunel OBP. Cocrtaenenune ypasHeHun OBP
3NEKTPOHHO-NOHHBIM CNOCOBOM.
JlabopaTtopHas  paborta:  OkucnutenbHo-
BOCCTaHOBUTENbHbIE peakLmu.

OnemMeHTbl  ANEeKTPOXUMUK.  DNEKTPOOHbIE
noTeHumarnsl MeTansnos. MamepeHne
3MNeKTPOAHbIX noTeHumanoB. CTaHOoapTHbIV
SMNeKTPOAHbIA NnoTeHuman. Pag ctaHgapTHbIX
SMNEeKTPOAHbIX  MOTEHUManoB.  YpaBHeEHWe
HepHcrTa. "anbBaHM4eckme 3MNEMEHTHI.
OnekTpoaBMXKyLLasas cuna ranbBaHUYECKOro
arnemMeHTa.

XUMUYECKME WCTOYHWKM TOKa. TOMMMBHBIE
aneMeHTbl. AKKYMYNsiTOpbI.

OneKTponua, ero CywHOCTb. JOneKkTponus
pacTBOPOB M pacniaBoB C pPacTBOPMMbLIM W
HepacTBOpUMbIM aHogoM. 3akoHbl dapapgesi.
MpakTnyeckoe NpMMEHEHNE 3NEKTPONM3a.
Kopposusa metannoB, BuAbl  KOPPO3MM.
Xnmmnyeckas Kopposnsi. IneKkTpoxMMmnyeckas
Koppo3us. MeTtogpl 3awmTbl OT KOPPO3UW.
3awnTHble NOKPbLITUSA. IHTMOUTOPBLI KOPPO3UMK.

Tema 7. Hemetannbl. BaxHenwme Kucnotbl.
Cnocobbl nx nonyyeHusi, CBOMCTBA.

Xummna metannoB. 3aBUCUMMOCTb CBOWCTB
METasIOB OT MX NOSNOXEHNSA B NEPUOANYECKON
cucteme. OCHOBHble MeToAbl  MOJyYeHUs
METannoB, UX CBONCTBA.

B3aumopenicteme MeTannos c
pa3baBneHHbIMM U KOHLLEHTPMPOBaAHHbIMMN
KMcrnotamu.

KomMnnekcHble coeanHEHUst MeTarnnos.
MpoBoAHMKM 7] NonynpoOBOOHMKHN.
CeepxnpoBoasiuime matepuansbl.
HanpaBneHuss pasBuTUS  HeopraHUYecKkom
xMMun. CuHTE3 HoBbIX BellecTB. CBA3b
Mexay CTPOEHMEM W CBOWCTBaMWM BHOBb
CUHTE3MpPOBaHHbIX COeNHEHUNN.
MepcnekTuBbl NPUMEHEHMS HOBbIX
HeopraHM4yecknx BeLlecTB B
NMPOMBbILLITEHHOCTH.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomMexyTo4Has attectauus
(Ok3ameH)

20

15

ra

12

115

2,5

6,5

Bcero koHTakTHasa padorta n CP no
AUcCUMNNuHe

22,5

121,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo




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

5.1 OnucaHue nokasarteneun, KOUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Koa HanmeHoBaHue OL,eHOYHOro
MokasaTenu oueHnBaHWA pe3ynbTaToB oby4eHns
KOMMeTeHummn cpenctea
PopmynMpyeT OCHOBHbIE MOHATUSA U 3aKOHbI XUMWUN.
O606LaeT TepMoaMHaAMNYECKMe XapakTepucTUKM U AenaeT BblBOA O
BO3MOXHOCTU NPOTEKaHNS XMMNYECKON peakLnu.
KnaccuduumpyeT  OKUCNMTENbHO-BOCCTAHOBUTENbHbLIE — peakuuu,
nexalume B OCHOBE ranibBaHUYECKMX, SMEeKTPONMTUYECKUX NPOLLECCop U
NpoLEeccoB KOPPO3UW.
Bonpocsl ansa YCTHOIo
MpeacraBnseT pe3ynbTaTbl pacyeToB TEPMOAUHAMUYECKMX (PYHKUMI U |cobecenoBaHns
OlK-1 npeackasbiBaeT BO3MOXHOCTb MPOTEKaHUS peakuMM B AaHHbIX

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

nony4yeHHoe BellecTBO, onpeanendeT HeO6XO,EI,VIMbIe XapaKTepucTuku.

OuenunBaet TepMOoOMHaAMNYECKNEe  XapakKTepUCTUKu XUMUYECKUNX
npoueccos, cyuleCtByrouime MeToabl 3alnTbl OT KOPPO3UWK, BbI6VIpaeT
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 ncyepnbiBaroLLmn OTBET,
NnokasblBalLlMiA MOHMMaHMe MpegmeTa.
OpueHTupyeTca B OCHOBHbIX TepMUHaXx,
3HAaKOM C OOMNOMHUTENbHOW NUTEepaTypon,
npaBuibHO OTBEYAET Ha AOMNOMHUTENbHbIE

CrygeHt nokasbiBaet npaBubHOe
NMOHMMaHWe YycrnoBus 3ajayn, Brageet
HaBblkaMW aHanuMsa Yycrosus, BbIGOpPOM
pelleHnsi, NpaBUIbHO NULIET ypaBHEHUS
peakuun.

4 (xopoLuo)

HenonHbin OTBET, UMmetoT MECTO
HebonblwiMe  npobenbl B 3HaHUAX.
[onyckaeT norpeLlHocTM nNpu OTBETE Ha
BOMPOCHI.

MyTaetca B pacyeTe npu peLleHun
NpaKkTUyYecKon 3agayu.

HenonHbin OTBET, UMetoT MECTO
HebonbLUMe npoGenbl B 3HaHUAX.
JonyckaeT norpewHocT npu OTBeTe Ha
BOMPOCHI.

CryneHt nokasbiBaeT joctaTtovyHoe
NMOHMMaHWe YCrnoBUSA 3ajaun, Bnageet
HaBblkaMW aHanu3a YyCcIoBusi, NyTaeTcs B
BblIGOpE HY>KHbIX 3aKOHOB U hopmyn Ansi ee
peLleHus.

3atpyaHseTca npaBuibHO HanucaTb
ypaBHeHUs peakuni

3 (ynoeneTrBoputensHo) |HeymeHne Hanucarb XMMUYECKYHO

MokasbiBaeT 3HaHMA ydebHoro matepuana
B MuHMManbHoM obbeme. [onyckaet
Oonblioe KonuM4yecTBo owunbok. MoxeT
YCTPaHUTbL UX C MOMOLLLIO NpenofaBarerns.
MMyTaeTca B TepMuHax.

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

N3MOXEHUN Heckomnbkux Tem. lNyTaetcsi B
TEPMUHAX.




2 (HeypoBneTBOPUTENbLHO)

He wmoxeT otBetMTb Ha Bonpoc 6e3
nomoLLUy 3k3ameHaTopa. MHorouncneHHble
rpybble ownbkn. HenoHumaHue 3agaHHoOro
BOMpoca.

HesHaHue XMWY ECKNX dopmyrn.
HecnocobHOCTb OTNNYUTL COeANHEHMS

Pa3HbIX KInaccoB.

HenoHumaHue 3agaHHoro Bonpoca

He noHumaet ycrnoeue 3agauun, He MOXET
NpeanoXnuTe BapuaHTbl pewleHus. He 3Haet
CBOWCTB BellecTB. He MoxeT Hanucatb
XUMuyeckne opmyrbi.

MonbiTka  CNWUCbIBAHWS!,  UCMOMb30BaHMS
HepaspelleHHbIX TEeXHUYECKUX YCTPOUCTB
UNM  nonb3oBaHWe MoAckasKkoi  Apyroro
yeroseka.

MpeactaBrneHue 4vyxon paboTbl, 0Tkas oT
BbINOSIHEHUS 3a4aHWsI.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIE MaTepuanbl, Heo6xoAnMbIe ANA OLlEeHKN 3HaHUK, Y MEHWNA,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NepeyYeHb KOHTPOTbHbIX BONPOCOB

Ne n/n [ dopmMynMpoOBKM BOMPOCOB
Kypc 1

1 Knaccndmkauusa xummyeckmx coeanHeHnin. 3akoHbl Xumuu.

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

3 3aKOH 3KBMBANEHTOB.

4 Mbpuamsaumns aTomHbix opbuTanen. Metannuyeckas cBs3b. BogoponHasi cBs3b.

5 Mopsigok 3anonHeHnst atomHbIX opbutanen. MNMpaesnno KneykoBcKoro.

6 KBaHTOBO-MexaHn4yeckas Moaenb atoma. MaoTtonbl.

7 AToMHbIe opbutanu. KBaHTOBbIE YnCna. ONEKTPOHHbIE  KOHMUrypauumm atoma.

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

9 OnekTpooTpmUaTenbHOCTbL atoMoB. Pasamepbl aTOMOB M MOHOB. QHeprus noHnsaumm. CpoacTBo K 31EKTPOHY.

10 OCHOBHbI€ TUMblI XMMWUYECKOW CBA3K 1N €€ xapakTepucTukn. oHHas cBsa3b. CTpoeHne n CBOMCTBA NPOCTENLLMX
MOIEeKyIn.

11 Mepuoanyecknit 3akoH. MNMepuoguyeckas cHCTeMa XMMUHECKUX 3M1eMEHTOB 0. N. MeHgeneesa. CBA3b CBOWCTB
3MEMEHTOB 1 UX NONOXeHNS B lNMeprnoanyecKkon cMcTtemMe Co CTPOEHNEM IMEKTPOHHBbIX 060N04YeK aTOMOB.

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

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

14 OHTponus. QHeprus Mbbca. TepMoanHammuyeckas oL eHKka XMMUYECKUX peakunii.

15 OHeprusa aktnsaumun. YpasHenne C.AppeHuyca.

16 XuMunyeckas KnHeTuka. [OMOreHHble 1 reTeporeHHbIe peakuuu.

17 KoHcTaHTa ckopocTu xmmMuyeckon peakunn. Katanmsatopbl. Katanutnyeckune peakumm.

18 ObpaTtnmble peakunn. Xummyeckoe paBHoBecune. KoHCTaHTa XMMMUYEeCKOro paBHOBECHS.

19 CwmelleHne xumumyeckoro pasHosecus. MNpuHumn Je-lWatense.

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

21 lMponsseneHne pacTBOPMMOCTH.

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

23 Ceoncta pa3baBneHHbIX pacTBOpoB HeanektponuTtoB. Ocmoc. OcMoTnyeckoe aaBrneHue.

24 Mmaoponua conen. PasnuyHblie cnydan rmgponusa. HeobpaTuMbli rmgponums.

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

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

27 M'mppaTtHas Teopus pacteopos .M. MeHaoeneesa. Tennosble achdekTbl NpU pacTBOpEeHUN

28 Cnocobbl BbipaXeHWsi KOHLEHTpaLmMm pacTBOPOB.

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




30 CwunbHble u crnabble anekTponuTbl. CTyneHyaTas guccoumauns cnabbix 3NeKTponmToB.

31 3akoH BaHT MNodhda. MNMoHmxkeHne aaBneHNs HacbILWEeHHOro napa Hag pacTBopom. 3akoH Paynsi.

32 3akoHbl Papages. [pMMeHeHNs anekTponuaa.

33 XuMryeckme NCTOYHUKN ToKa. ManbBaHNYeCcKU anemMeHT. AKKYMyNnSATOpbl. TONMMBHbIE 3NTIEMEHTHI.

34 Onekrponus. CyWHOCTb 3NeKTponn3a. ArekTponMs pacTBOPOB U pacmniaBos.

35 OnekTpoAdHble noTeHumansl metannos. CTaHA4apTHbIN 3NeKTPoaHbIN NoTeHuman. YpasHeHne HepHeta. Pag
CTaHOapTHbIX 9NEKTPOAHbIX NOTEHLManos.

36 KomnnekcHble coegnHenns. KoopanHaumoHHas Teopus BepHepa.

37 MNoBeneHMe KOMMNMNEKCHbIX COeauHEHNN Bv pacTteopax. [lnccoumaymsa KOMNIekCcHbIX coegmHeHun. NpoYyHocTb
KOMMNMEKCHbIX MOHOB U KOHCTaHTa HECTOWKOCTMU.

38 OkncnnTenbHO-BOCCTaHOBUTENbHBLIE peakuun. BaxHenwmne okmcnmtenn n socctaHosutenun. Tunesl OBP.

5.2.2 TunoBble TeCTOBbIE 3a4aHuA

He NpegycMOTpeEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayumn, Kenchbl)

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

5.3 MeToaunuyeckme matepuansl, onpegensiolme npoueaypbl oleHMBaHUsl 3HaHUIA, YMeHUI, BrafeHui (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTaLlum U NOpPSAOK NMKBMAALMN akafeMU4ecKomn

3aA40J1XKeHHOCTU

lMpoBegeHMe MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM aktom CII6IYMTA
«[onoxeHne 0 NPOBEeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucunnaMHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

* BO3MOXHOCTb NOMb30BaTLCHA CNPaBOYHLIMU Tabnuuamu, KanbKynsaTopom;
» Bpems Ha nogrotoBky oTBeTa no 6unety 60 MUHyT.

NHasa

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINUHbI
6.1 YyebHasa nutepatypa

ABTOp

|

3arnasune

M3paTenbcTBO

"op nspanus [

Ccbinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

MpuHBya H., OpHWwo A.| Xumus 31eMEHTOB https://ibooks.ru/read
OneKTpOHHLIN pecypc) : B 2 . ing.php?
s. T.1/ nep. c aH?'/n. )— 4-e Mocksa: ﬂa6oPaTopv|;| 2018 shgort=1&productid=3
uspanve (an.). —  (Jydwwunii 3Hanmn 73242
3apybexHbIn y4eBHMK)
MpuHBya H., OpHWwo A.| Xumus 31eMEHTOB https://ibooks.ru/read
(OnekTpOoHHbIN pecypc) : B 2 . ing.php?
T.T. 2 / nep. ¢ aHm. — 4-g| MOokBa: Jlabopatopus 2018 |short=1&productid=3
uspanve (an.). —  (Jlydwwunii 3Hanmn 73243
3apy6eXHbIN Y4EOHMK)
BocTpukosa, I'. HO. Xumus Mocksa: Aii M Ap Meavna 2021 gt;pnj;\qvgvgélsp:‘r%?nzlrsh
lN'ypos A.A. n ap. Xumuns y4ebHuk  ans https://ibooks.ru/read
BblcLINX y4eOHbIX 3aBegeHnn | Mocksa: MI'TY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHana yyebHasa nutepartypa
Banawosa, O. M., |Xumusa http://www.iprbooksh
bparasmHa, O. A, op.ru/97914.html
[ertspes, A. B., Mockea: N3pgaTenbckun 2019
OensH, B. n., Oom MNCunC
Jlo6aHoBa, B. T., Tep-
AxonsH, M. H.




l'yTeHes, M. C.,| Xumus. OxkucnutensHo-| CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
WMeaHosa, H. U. BOCCTaHOBUTEMNbHbIE MeTepbyprckui op.ru/83318.html
npovecchl NONUTEXHUYECKNI 2019
yHuBepcuTeT [NeTpa
Benukoro

Mndpraxoea, H. L., |O6was wn HeopraHuyeckas KazaHb: KazaHckuin http://www.iprbooksh
Metposa, T. Tl xmmMmus. Teopusa 1 npakTuka HaUMOHanbHbIN op.ru/109527.html

nccnenoBaTenbCkui 2019

TEXHONOIMMYEeCKni
yHUBEpPCUTET

Mndpraxoea, H. L., |O6was wn HeopraHuyeckas KazaHb: KazaHckuit https://www.iprbooks
MeTtposa, T.Tl. xmmMmus. Teopusa 1 npakTuka HaUMOHanbHbIN hop.ru/109527 .html

nccnenoBaTenbCkui 2019

TEXHONOMMYEeCKni
YHUBEPCUTET

Abpamoea E. C.,[Xumwus. Xnmunyeckasi http://publish.sutd.ru/
BovitoBa H. B.,|kuHeTMKA K1 XxMMHU4eckoe . tp_ext_inf_publish.ph
Konechnkosa O. A.,|paBHOBecue Crie.. CherynTA 2017 pp’?id=2017g36 P
MynsunH M. H
Abpamoea E. C.,[Xumwus. Teopusa http://publish.sutd.ru/
BovitoBa H. B.,|anekTponuTtuyeckon . tp_ext_inf_publish.ph
KonecHukoBa O. A, |guccoumauum. MNoHHbIe Cro.: CMerymTa 2017 pp’?id=2017g34 P
MynbunH M. H peakuun. M'maponuns 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.rul/.

5. Matepuanbl WHdopmaumoHHO-06pa3oBaTenbHoOM cpeabl  3aodHon popmbl  obydenns  CHGIYMNTO
[OnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepeyeHb NMLEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4yeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTtepuanbHO-TeXHUYeCcKkon 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTeribHOro
npouecca no gucumnnuHe

JlabopaTopHble 3aHATUA CO CTydeHTamu MPOBOAATCSH B CreuManu3vMpoBaHHbIX MNOMELLEHUsX kadeapsl,
060pyA0BaHHbIX XMMUYECKOWA MOCYAON, XMMUYECKUMU peakTuBamMu, U3MepuTenbHbIMKU npuGopamu (TepMoMeTpbl, pH-
METpPbI, BECbI), AUCTUNMATOPOM, CYLUNIbHBIMY LWKaddaMu, MyqenbHOM Nevbio, KOMMNbLIOTEPOM.

AyanTopus OcHalleHve

MynbTuMeaninHoe obopyaoBaHue, cneunannanposaHHas mebenb, gocka
JlekumoHHas y A PYA H P A

ayauTopusi

CneunanuanposaHHasa Mmebenb, 4ocka
YueBHas ayoutopus




no HanpaeneHuto nogrotoskn _ 15.03.04 ABToOMaTn3auns TEXHONOMMYECKNX NPOLIECCOB 1 NPON3BOACTB _

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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