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1 BBEQEHME K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb gucuunnuubl: CchopmmupoBaTtb kKOMNeTEHUMM oby4yaloLlerocs B 06racTn COBpEMEHHbLIX NPeaCcTaBeHN O
CTPOEHUN BeLLeCTBa M OCHOBHbIX 3aKOHOB, YNpaBnsAloLLmMX npoLeccammn npespaLleHns BELLECTB.

1.2 3apauv AMcUUNNUHbI:

* A3y4nTb OCHOBHbIE 3aKOHbI XUMUN.

* PaccmoTpeTb XMMU4eCcKne CBOMCTBA ANEMEHTOB U UX COEANHEHUI.

* [MokasaTb NPUMEHEHME OCHOBHbIX 3aKOHOB XMMUN B YCIOBUSIX NPaKTU4ECKOW AeATENbHOCTM YENoBeKa.

* PackpbiTb 0COBEHHOCTM UCMONMb30BaHUS XMMUYECKUX BELLECTB, PeaKUni U SBNEHWI B TEXHOMOMMYECKMX NnpoLeccax
nonurpadguu.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHON NOAroToBKe 06yyatroLlerocs:

MpenBapuTensHas NoAroToBka npegnonaraeT co3gaHMe OCHOBLI st POPMUPOBaHNS KOMMNETEHLIMIA, YKkasaHHbIX B M.
2, NP1 U3y4eHUn OUCLMMIUH:

OucuunnuHa 6asnpyeTcs Ha KOMNETEeHUMsIX, CCHOPMMPOBAHHbLIX Ha NpeablayLiemM ypoBHe 0bpa3oBaHusl.

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnocob6eH NpuMeHATbL eCTECTBEHHOHay4YHble N 0OLenHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YeCcKoro
aHanusa n moaenupoBaHusi B obnactu npodeccuoHanbHon AeATeNbHOCTU

3HaTb: OCHOBHblE TEePMUHbI N3 06IJ.LeI7I n HeopraqueCKon XUMUKn; TeopeTnvyeckme ocHoBbl N eCTeCTBEHHOHaYy4YHYH CYLLHOCTb
XUMUNYECKNX I'IpeBpaLIJ,eHVIVI B TEXHOJ10M'M4YeCKuX rnpoteccax.

YMeTb: COCTaBnATb XUMMUYECKME YpaBHEHUA, XapaktepusyrwLine CBOMCTBA 3fIEMEHTOB W COEOWHEHWA Ha WX OCHOBE;
aHannM3npoBaTb CBOWNCTBA MaTepuranos.

Bnap,eTb: HaBblkKaMn pac4eTa KOHLleHTpaLLMVI B 3KCnepumeHTarbHbIX UCCegoBaHUAX HaBblkamMu paGOTbI C XMMN4eCKUMU
BeLlecTBamMu, NabopaTtopHO NOCyA0N 1 000pyJOBaAHNEM.

OlNK-3: Cnoco6eH npoBOAUTL U3MepeHUsi, oopabarTbiBaTb IKCNepMMeHTanbHble AaHHble, HabnaaTb U
KOPPEKTMpPOBaTh NapameTpbl TEXHONOrM4ecKnx nNpoLeccoB

3HaTb: XMMU4YECKME CBONCTBA OCHOBHbIX BELLECTB U UX COEANHEHUN; NMPUMEHNUMOCTb TeX UK UHbIX BeLWeCTB ANA pa3fiMvHbIX
TEXHOJI0MM4YeCKNX yCJ'IOBVIl7I nnn npoueccoB; OCHOBbl TEXHUKN 6e3onacHocTn npu pa60Te C XMMn4ecknmu seLiectesamu.

Ymetb: npuroTaBnnBaTb PacTBOPbI; pacCYUTbiBaTb KOHUEHTPaUUn BeLeCTB.

BnageTb: oOnbITOM NONyYeHWUsi SKCNEpUMEHTarbHbIX OaHHbIX M OLEHKUW TOYHOCTU U3MEPEHUN, MOCTPOEHUs rpadonuyeckmx
3aBVICUMOCTEN, UCNONb30BaHWS CNPaBOYHON XMMUYECKOW NUTEepaTypbl.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE
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Pasgen 1. OcHOBHbIE MOHATUSA U 3aKOHbI
XUMUU

Tema 1. OCHOBHbIE MOHATUS U 3aKOHBbI
xummn. MNMpeagmeT XuMum 1 CBA3b C APYrMMu
Haykamu. Xumus B nonurpadpuu. XmmMuns Kak
Hayka u ee 3agadn. ATOMHO-MONEKyNApHOe
y4yeHue. KonmyecTBo BellecTBa M €ro pacyer.
3aKoHbl COXpaHeHUs1 MacCbl, MOCTOSAHCTBA
cocTaBa, 06 beMHbIX OTHOLLEHUA. 3aKoH
ABoragpo u cnegcteme U3 Hero. [a3oBble 1 3,J1
3aKOHbI, ypaBHEHMEe COCTOAHUSA naeanbHOro 6 2 8 ra
rasa u pac4yeTbl Ha UX OCHOBeE.
lMeproguyeckuin 3aKoH U nepuoanyeckas
Tabnuua O.M.MeHpeneeBa kak ocHOBa
COBpPEMEHHOMN XUMUK. [ToHATME 3KBMBaNeHTa
1 3KBUBANEHTHOM Macchbl. 3aKoH
3KBMBASIEHTOB U NPUMEHEHNE €T0 B
pac4yeTax. JlTabopaTtopHas pabota: "TunoBbie
3aJa4n Ha OCHOBHbIE 3aKOHbI XUMUKN".




Tema 2. Knaccbl HeorpaHUYeHHbIX
COeOVHEHMNN: OKCUAbl, OCHOBaHUS, KUCMNOThI,
conwu. NpumeHeHne B nonurpaduu.
JlabopaTopHas paboTta: "CBoncTBa OCHOBHbIX
KITacCoOB HEOPraHNYeCcKnx BeLecTB".

ra

Tema 3. Tvnbl XUMUYECKMNX peaKkLniA.
OCHOBHbIE XUMNYECKNE CBOWCTBA OKCUAOB,
rmopokcnaoB 1 conen. JlabopaTopHble
paboTbl: "OCHOBHbIE TUMbI XUMUYECKNX
peakumin”, "OKUCIINTENBHO-
BOCCTAHOBUTENbHbIE peakunn”

10

ra

Pasgen 2. CTpoeHune atoma 1 xummyeckasi
CBSI3b

Tema 4. CtpoeHue BellecTBa. Passutue
npeacTaBneHui 0 CTpoeHun atoma. AgepHas
mogens Pesepdopaa. Teopus Bopa.
CoBpeMeHHble NpeAcTaBneHns 0 CTPOEHUM
aToma. [1BovicTBEHHAs MpUpoaa arekTpoHa.
KBaHTOBbIE Yncna. MNopsiaok 3anonHeHus
3MNeKTpOHaMW YPOBHEW 1 NOJYPOBHEN.
MpuHumn Maynu. Mpasuno MNyHaa.
ONEKTPOHHBIE U 3MEKTPOHHO-Tpadmnyeckme
dopmyrnbl anemeHToB. [pasuno
KneukoBckoro. Bo30yxageHHoe coctosiHue
aTtoma. CBOMCTBA 3M1EMEHTOB Kak (YyHKLUS
CTPOEHMS 3NIEKTPOHHON 060M0YKM aToma.
MOHM3aLNOHHbIN NoTeHuuan, cpoacTeo K
3MNEKTPOHY, AMNEKTPOOTPULATENBHOCTb,
paguyc atoma 1 NnepuoguyHoOCTb U3MEHEHNSsI
MX C POCTOM 3apsifa sapa.

10

ra

Tema 5. Xumuyeckas cBa3sb. [NpnymnHbl
obpasoBaHNs aToOMaMn XMMUYECKOW CBA3N.
Tunbl XMMmu4yeckon ceaaun. MexaHnambl
obpa3oBaHusi KOBaNEHTHOW CBA3N, ee
cBoncTtea. Curma- 1 nu-cesisu. ABneHne
rmbpuamnsaumm un popma monekyn. VloHHas
cBs3b. OCoBEHHOCTUN MeTannMMYeckom CBSA3N.
MexmonekynspHble B3auMoaencTBus.

ra

Pasgen 3. Xumnyeckas TepmoamHamuka,
KMHETMKA N paBHOBECUSA

Tema 6. Xumuyeckass TepmMognHamuka.
OcHoBHble MOHATUA. OCHOBHbIE NapameTpbl
COCTOSIHUSA U (PYHKLIMM COCTOSIHUS CUCTEMBI:
BHYTPEHHSASA 3HEPTrUsl, SHTamNbNUA, 3HTPONMUS,
aHeprus M'mbbcea. MNMepBbii 3aKoH
TepMoavHaMuKKn. Ycrosue
CaMOornpomn3BONbLHOIO NPOTEKAHUS NPOLECCOoB.
OHTanbnusa. Bropoi 3akoH TepMOAMHAMMUKN.
OHTponus. SHeprus T'nMbbca n MNenbmMronbua.
Tennoson apdekT peakumnm.
Tepmoxumnueckue ypaBHeHus. TennoTa
obpasoBaHus BeLecTBa. 3akoH lecca n
cnepncteusi u3 Hero. Cnocobbl pacyeTta u
3KCnepuMeHTanbHoe onpegeneHne
Tennosblx addekToB peakunin. Tabnmubl
TepmMognHaMnUYecKknx CBOWCTB BELLECTB.
PacueT ctaHgapTHOro TennoBoro acpdekra
no Tennotam obpa3oBaHus.

ra

c.n




Tema 7. Xumnyeckas kmHeTuka. CKopocTb
FOMOF€EHHbIX U FeTePOreHHbIX peaku i,
3aBMCMMOCTb ee OT KOHLeHTpaLum
pearvpyrLLmx BeWeCTB U TemnepaTtypbl.
3akoH gencteuda macc. [pasuno BaHT-
Modhda. SHeprusa aktueaumn. Katanms.
KaTtanusartopsbl 1 kaTanuTu4yeckme CMCTEMBI.
Teopust NPOMEXYTOYHbBIX COEOUHEHWIA.
["OMOreHHbIN 1 reTeporeHHbIn KaTanms.
MpomoTopbl. MHrIMGUTOpBLI. PEPMEHTDI.
JlabopaTopHas pabota: "OnpegeneHue
3aBMCMMOCTU CKOPOCTU peakumm ot
KOHLIeHTpauun".

Tema 8. Xumnyeckoe paBHoBecue.
O6paTtmmble n HeobpaTMMble peakumu.
YcnoBue n guHaMUYecKn xapakrep
XUMU4eckoro pasHoBecusl. KoHcTaHTa
paBHoBecus. CMeLLeHNne XMMNYECKOTO
pasHoBecus. [MpuHumn Jle-LaTense.
OnpegeneHne HanpaBeHUs CMELLLEHUS
paBHOBECUS NMPU U3MEHEHUUN KOHLIEHTpaLun
BELLEeCTB, TeMnepaTtypbl 1 AaBnexus. Pacuet
KOHCTaHTbl PaBHOBECUS, UCXOLHbIX U
paBHOBECHbIX KOHLIEHTpaLMIA BELLECTB.
JlabopaTopHas pabota: "OnpegeneHue
BMUAHNS KOHLEHTPaLun BELLIECTB Ha
CMeLleHne XMMUYeCcKoro pasHosecms”

rA

Pasgen 4. PactBopbl. KNCIIOTHO-OCHOBHLIE
WOHHbIE MOJEKYNsIPHbIE PaBHOBECUSI

rA

3,71,C

Tema 9. OcHOBHbIe CBOWCTBa pacTBOPOB.
PacTBOpbI HEANEKTPONUTOB 1 ANEKTPOSTMTOB.
lMoHsATME NCTUHHOrO pacTBopa.
PasbaBneHHble, HacCbILWEHHbIE 1
nepecblieHHble pacTBopbl. Cnocobbl
BbIPaXXEHUSA KOHLEHTpaLUum pacTBOPOB:
MaccoBasi JONSA, MOMAPHOCTb,
HOPManbHOCTb, MOMSANBbHOCTb, MOSbHAs
nonsi. PactBopuMocCTb BeLecTB. TenmnoBom
adpdpekT pacTBopeHus. Pacteopsl
HeanekTponutoB. OcMoc 1 3akoH BaHT-
lodbda. [laBneHne napa Hag pacTBOPOM.
MepBbi 3akoH Payns. Temnepatypa KnneHns
W 3amep3aHus pacTBopoB. BTopown 3akoH
Payns, ero npumeHeHue ansi onpegeneHns
MOMEKyNsipHON MaccChbl BELLECTBA.
OcobeHHOCTM pacTBOPOB 3MEKTPOSIUTOB.
CreneHb anccoumaumm. CunbHble n cnabble
anekTponuTbl. KOHCTaHTa guccoumaumm.
3akoH pasbaBneHusa OcTBanbaa. AKTUBHOCTb
CUIbHBIX 3MEKTPOSTMTOB U CBA3b €€ C
KOHUeHTpaumen. N30ToHnYeckni
KoadhpumumeHT. 3akoHbl BaHT-IModda n
3akoHbl Paynsa ons anektponutoB. Peakunn
WMOHHOro 06MeHa 1 yCrnoBUE X NPOTEKaHMS.
JlabopaTopHas pabota: "PelueHune 3agay Ha
pacyeT KOHLLEHTpaLMK U KONnuraTuBHble
CBOWCTBa pacTBopoB".

ra




Tema 10. KucrnoTHo-O0CHOBHLIE CBOWCTBA
BOAHbIX pacTBopoB. [lnccounaumns Bogpl.
MoHHoe npousBeneHune Boabl. Peakuuns
cpeabl B pacteope. BogopogHobin (pH)
rMOPOKCUNbHBIN NokasaTens. PacyeT pH B
pacTBopax CUIbHbIX U CnabbIxX KUCMOT U
OCHOBaHwuii. BydepHble pacTBopbI, NX COCTaB
1 CBOMCTBA, NPUMEHEHWE B nonurpadum.
WHankaTopsl. [ponsseneHue
pacTBopMMOCTW. HanpaBneHne peakuun B
pacTBopax anekTponuToB. JlabopaTtopHbie
paboTbl: "BooopoaHbIvi MokasaTterb.
Onpepnenenune pH pactsopos”,
"TpurotoBneHne 6ygepHbIX pacTBOpoB"

Tema 11. 'mgponus conen. Tunol
rMOpoSIM3yHOLLINXCS COMeNn, CoCTaBneHme
WNOHHbIX Y MONEKYISIPHbIX YpaBHEHWI
rmgponunsa. CteneHb 1 KOHCTaHTa rmgponmaa,
cBs3bIBatoLLEE NX ypaBHeHMe. PacueTt pH B
pacTtBope conu. Cnocobbl nogaeneHus
rmgponusa. JlabopatopHble paboTbl:
"Mmpponus conen”, "PelieHne 3agay no teme
rmgponns".

10

rA

Tema 12. X)KeCTKOCTb BOAbI BpEMEHHaS,
NocTosiHHasA 1 obLuas, e AMHULbI U3MEPEHUS U
MeToAbl onpeaeneHus. HenpurogHocTb
)KECTKOM BOAbl AN MHOMMX TEXHONOIMMYECKUX
npoLieccoB, B TOM 4Yucre B nonurpaduu.
Cnocobbl yCTpaHeHMst XXEeCTKOCTM NyTEM
OoCaXKaeHusi conen n MeTogoM NOHHOIo
obmeHa.

rA

ra

Tema 13. OcOBGEHHOCTU KOMMIMEKCHbIX
coeanHeHun. KoopauHaunoHHas Teopust
A.BepHepa. CTpoeHue KOMNNeKCHbIX
coeanHeHun. KaTnoHHble, aHNOHHbIE U
HenTparbHble KOMMIEKCHI, MPUMEpbI.
Knaccudumkaumsi KOMNNEKCHbIX COeaUHEHUN
no xapaktepy nuraHgoB. [uccounaums
KOMMEKCHbIX COEANHEHUIN B BOOHOM
pacTtBope. KoHCTaHTa HECTOMKOCTHU
KOMMMEKCHOro noHa. OCHOBbI HOMEHKNATYpbI.
CoctaBneHne opmyn n Has3BaHUN
KOMMIEKCHbIX coeanHeHui. llabopatopHas
paboTa: "KoMmnnekcHble coeguHeHns".

WUtoro B cemecTpe (Ha kypce ana 3A0)

ra

KoHcynbTaumm n npoMexyToyHas atTectaumns
(OKk3ameH)

32

48

73

24,5

Paspgen 5. AHanutnyeckast xumms

Tema 14. Xumundeckas ngeHtudmkaums
BellecTBa. MeToabl kKa4eCTBEHHOro aHanmaa.
Makpo- 1 MnkpoaHanusa, pobHbI 1
cuctemaTnyeckun. 'pynnoBon peareHT n ero
3Ha4yeHMe B XMMUYECKOM aHanmse.
AHanuTunyeckas knaccugukaums KaTMOHOB U
aHWoHoB. OCHOBHbIE KaYeCTBEHHbIE peakLuu
KaTWMOHOB 1 aHNOHOB. JlabopaTtopHble paboT:
"OTKpbITME KaTUOHOB", "OTKpPbITE aHNOHOB",
"KayecTBeHHbIN aHanu3 conu B pacteope”.

16

rAa




Tema 15. KonudecTBeHHbI aHanu3. Becosown
1 06beMHbIN aHanu3. TuTpoBaHue.
Heobxoanmoe obopynoBaHne 1 OCHOBHbIE
npuembl paboTbl. Cnocobkl onpeaeneHns
TOYKWN 3KBUBANEHTHOCTU. PacyeT pesynbTaToB
06beMHOro aHanmsa ¢ UCNonb30BaHNEM
3aKOoHa 3KBUBANEHTOB. OU3MKO-XUMUYECKUE
MeToabl aHanuaa. JlabopatopHasa paboTa:
"OnpegeneHne KOHLEHTpaLMK LWerovm unm
KMCNOTbI B pacTBOpe METOA0M
HenTpanusauum Npu TMTPoBaHUN".

rA

Pasgen 6. OCHOBbI 9NEKTPOXMMUY

Tema 16. CteneHb okncnenusi. CoctaBneHue
3NeKTPOHHOro 6anaHca 1 ypaBHeHUN
OKUCIIUTENTbHO-BOCCTAaHOBUTESbHbIX peaKkLmi.

rA

Tema 17. QnekTpoOXMMUYECKME CUCTEMBI.
Kopposusa metannoB. 3nekTponua.
OnekTpoaHble NoTeHUManbl. YpaBHeHue
TiopuHa-HepHcTa. NanbBaHnyeckue
aneMeHTbl. Pag HanpshkeHun MeTanos.
Koppo3sus metannos. Cnocobbl 3awmThl
MeTarnsnoB OT KOpPpPO3nn. DNEKTPONNS.
OneKkTponus pacnnaBoB 1 BOAHbIX PAacTBOPOB
3MNeKTPONUTOB. 3aKOHbI 3NIEKTPONN3a.
JlabopaTopHble paboTbl: "Psa akTMBHOCTM
meTannos", "lNanbBaHN4YeCKNE ANIEMEHTHI.
Kopposus metannos", "Onektponus
pactBopoB conen”

10

rA

3,1

Pasgen 7. CBoricTBa XMMUYECKUX SNEMEHTOB
N UX COeAMHEHUI MO rpynnam
Meprnogunyeckon cMCTeEMbl ANIEMEHTOB
Menpeneesa

Tema 18. O6wMe hursmyeckne n xmmmyeckme
cBOWCTBA MeTannoB. XMMNYECKNE OCHOBbI
METOA0B MOJTYYEHMS1 U OHUCTKM MEeTasnoB.
MeTannunyeckas pelleTka u Metannmyeckas
cBA3b. [1oHATME O TBEPABIX pacTBOpaXx.
BaanmogencTene MeTanmnoB C KUCNIOTaMu,
wenoyamu n sogon. Metannel B npupoae.
Pyabl. XuMnyeckme 0CHOBbI METOLOB
Nony4YeHnst 1 OYNCTKM METarsos.

ra

Tema 19. O6wasa xapaktepuctuka s, p n d-
anemMeHToB. LLlenoyHbie n
LenovyHo3eMerbHble MeTansbl, antoMUHUN,
0noBo, ceuHew,. LinHk, meab, xpowm,
MapraHeu, nogrpynna xenesa. OcobeHHOCTH
3ANEKTPOHHOTO CTPOEHMS N PACNONOXEHUS B
nepvoanyeckon cucteMe anemMeHToB.

ra

Tema 20. HemeTannsl. Obuwias
XapakTepucTtuka. [anoreHbl, XxanbKoreHsl,
asor, yrnepog. JlabopatopHas paboTa:
"TecTMpoBaHue MeTannbl, HemeTannbl".

ra

WUtoro B cemectpe (Ha kypce anga 3A0)

34

34

49

KOHcyﬂ bTaunn N NPoOMeXyTo4HasA
artTectauuna

2,5

24,5

Bcero koHTakTHas pa6ota n CP no
OucuunnuHe

153

171

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHve y4eGHbIM MiaHOM He NPeAyCMOTPEHO




5. ®OHl OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALUU

5.1 OnncaHwme nokasarenen, KpUTEPMEB U CUCTEMbI OLLEHUBaHUA pe3yribTaToB 00y4YeHusA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHuns
KOMMEeTEeHUUN cpeacTea
Bocnpownssogut onpegeneHuns ns obuien n HeopraHM4eckonm XMMum.
dopmynmMpyeT OCHOBHbIE 3aKOHbI. PasnuyaeTt Tunbl XMMNUYECKON CBA3MN.
MpaBunbHO onuckiBaeT NocneaoBaTeNlbHOCTb NpeBpaLleHnii B Bonpockl ycTHOro
KOHKPETHbIX peakumax. PacckasbiBaeT o cTpykType MNeprogunyeckon cobecenoBaHus
OrK-1 cucteMmsl. MNepeyncnsaeT knaccbl BELWECTB, MPUMEHAEMbIX B Bonpockl Ans TecTupoBaHns
nonurpadun, U nX CBONCTBA. MpakTnko-opMeHTUpOoBaHHbIE
MpaBunbHoO obpalyaeTcs ¢ BewecTsamu, nabopaTopHon nocyaom u 3agaHna
obopynoBaHueM.
Mcnone3yeT npaBuna TexHukn 6esonacHoctn B nabopatopun.
MpeackasbiBaeT CBOMCTBA aHanM3MpyemMoro sewectsa. [0ToBUT
. Bonpockl ycTHOro
pacTBOp 3aJaHHOMN KOHLEHTpauun 1 onpeaensieT ero KUCNoTHOCTb.
cobecenoBaHus
CTtpouT rpadmkn, NCNomnb3ys NOMYYEHHbIE SKCMEPUMEHTArbHbLIE U
OrllK-3 Bonpockl anga tectupoBaHns

CnpaBoO4Hble OaHHbIEe.
,D,enaeT BbIBOAbI 00 OCHOBHbIX 3aKOHOMEPHOCTAX NpoTeKaHna
XUMUNYECKMX NPOLIECCOB.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cuctema u KpuTEepumn oLeHMBaHUSA

LWkana oueHnBaHns

KpuTtepum oueHmBaHmsa ccbopMmnpoBaHHOCTN KOMNETEHLNI

YcTHOe cobecenoBaHune

MncbmeHHas paboTta

5 (oTnmn4HO)

MonHbIN, ncyepnbiBaoLWMIn OTBET, ABHO
OEMOHCTPUpPYIOLLMIA rNy0oKoe NOHUMaHNe
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B
oLueHBaeMon obnacTtu, ymeHume
NCNonb3oBaTb TEOPETUYECKME 3HAHMS ANS
peLleHnst NPakTUYecKkMX 3adau.

4 (xopoLuo) OCHOBaHHbI Ha npopaboTke BCeX

OTBET NONHBIN N NPaBUIbHBbIN,

obsa3aTenbHbIX NICTOYHUKOB VIH(bOpMaLI,VIVI.

Moaxopn kK MaTepuany OTBETCTBEHHbIN, HO
JonyllieHbl B oTBeTax HebonbLune
MOrpeLLIHOCTU, KOTOpbIe YCTPaHATCS
TONbKO B pesynbTaTte cobeceaoBaHus.

3 (yBoBneTBOpUTENBLHO)

OTBeT 4EMOHCTPUPYET NMOHUMaHWe
npegmeTa B LIENOM NpU HENOSHbIX, criabo
apryMmeHTUpoBaHHbIX OTBETaX.
MpWcyTCTBYIOT HETOYHOCTM B OTBETAX,
npoGenbl B 3HAHUSIX MO HEKOTOPLIM TEMaM,
CYLLIECTBEHHbIE OLUNGKM, KOTOpbIE MOTYT
ObITb Ha4EHbl M YaCTUYHO YCTPaHEHbI B
pesynbTaTe cobecegoBaHus

2 (HeyOoBNETBOPUTESBHO)

HecnocobHocTb 0TBETUTL Ha BOMnpoc 6e3
nomoLuu sk3ameHaTopa. HeaHaHue
3HAYUTENBHOWM YacTW NPUHUMUMMANBHO
Ba)XHbIX 31IEMEHTOB ANCLIMMNIINHDI.
MHorouncneHHole rpybble owmoKu.
HenoHumaHwe 3agaHHoOro Bonpoca.
HecnocobHocTb cchopmynmpoBaThb XOTs Obl
OTAENbHbIE KOHLENUUW AUCLUMTUHBI.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6X0AUMbIe ANSl OLLeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNX) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpocoB
Cemectp 1
1 MpeameT xvumnn. Ponb ee B npoueccax nonurpadouyeckon TeXHONormu.
2 OkBuBaneHT BewecTtsa. OnpeaeneHne aKBMBaNEHTHbIX MacC NPOCTbIX U CIIOXHbIX BeLeCcTB. 3akoH
3KBUBANeEHTOB, NPUMEHEHNE ero B pacyeTax.




COBpeMeHHbIe npeacrtaeiieHnAa 0 CTpOeHUn aToma. [BoncTeeHHas npupoaa aneKkTpoHa. YpaBHeHme ae

3 Bpowvns. KBaHTOBaHHOCTb SHEPreTUYECKNX COCTOAHUIA  ANEKTPOHa.

4 KBaHTOBbIE Yncna. [Nopsaok 3anonHeHUs aNeKTpoHaMy YPOBHEN 1 NOAYPOBHEN B aTOMaX. ONeKTPOHHbIe
opMynbl aTOMOB 31EMEHTOB.

5 Xumpnyeckas cBsi3b. ObpaszoBaHne XMMUYECKON CBSA3N B COOTBETCTBUM C  METOAO0M BaneHTHbIX CBA3EN 1
METOAO0M MOSEKYNAPHbLIX opbuTanen.

6 ®YHKUMN COCTOAHNS CUCTEMBI: HTanNbNUS, SHTpONUs, aHeprusa Mmbbca. Vix pacyeT u npumeHeHne ons
onpefeneHns BO3MOXHOCTU NPOTEKaHNS XMMUYECKUX NPOLIECCOB.

7 Tepmoxumus. 3akoH Necca u cneacTeus U3 Hero. PacyeT TennoBbix 3EeKTOB peakuuii No Tennotam
00pasoBaHus BELLECTB.

8 CKOpPOCTb XMMUYECKUX peakumii N 3aBUCUMOCTb €€ OT KOHLEHTPaL KN pearvpyoLmx BewwecTs. 3akoH AeiCcTBUs
macc.

9 Ycnosue xumnyeckoro pasHoecusi. [puHuun Jle-Llatense n ero npumeHeHvne ansa onpeaeneHns
HanpaBneHus1 CMeLLEeHNS XMMUYECKOro paBHOBECUS.

10 TemnepaTypa KnneHusa 1 3aamep3aHus pacteopoB. BTopon 3akoH Paynsa u ero npumeHeHue.

11 PactBopbl anektponuTtoB. CTeneHb AMccoumnaLmm 1 KOHCTaHTa guccoumanum cnabbix anekTponuToB. 3akoH
pa3baenenus OcTBanbaa.

12 Huccoumnaumsa Bogbl. loHHOE nponssefeHne Boabl. BoaopoaHbIn nokasarters.

13 M'aponus conen. CteneHb rmgponusa. KoHcTaHTa ruaponmnsa, CBa3b ee ¢ KOHCTaHTON Auccoumauum cnaboro
anekTponuTa, 06pa3oBaBLUErO COfb.

Cemectp 2

14 OneKkTpoAHbIN NOTEHLMan 1 pacyeT ero BenuynHbl No ypasHeHuto HepHcTa. Psp ctaHgapTHBIX nOTeHuuanos u
ero npMMeHeHve.

15 SJ'IeKTpOXICIMVI‘-IeCKaﬂ KOppPO3Ns MeTansos. MexaHu3m KOHTaKTHoW Koppo3uu. MNMpumepbl. CocTaBneHme
ypaBHEHWU 3NeKTPOAHbIX Nofypeakumin u CyMMapHOro ypaBHeHus npowuecca

16 Mpouecc anekTponu3a u ero npumeHeHne. 3akoH Papages. Yucno Papages.

17 CTpoeHune n knaccudukaums KOMMIEKCHbIX coeanHeHnn. Mpumepsl.

18 Mpouecc anccoumauum KOMNIEKCHbIX COeaUHEHUI B BOOHOM pacTBope. KOHCTaHTa HECTOMKOCTH
KOMMIEKCHOro NoHa.

19 MeToabl KayecTBEHHOro aHanu3a BewecTB. [pynnoBow peareHT. AHanMTU4YecKas knaccudukaums KaTMOHOB 1
aHWOHOB.

20 KonuyecTBeHHbIN aHann3. CyLHOCTb BECOBOro 1 06beMHOro aHanmsa. TutposaHve

5.2.2 TunoBbIle TecTOBble 3aAaHNA

1. Bbibepute meTtannbl, NposiBRsitOLME NPOMEXKYTOUHbIE CBOMCTBA MEXAY MeTannamMmu U HemeTtannamm
a. Onoso (+)

6. Xeneso

B. Cypbma (+)

r. Hatpui

a. BucmyT (+)

2. BbibepuTte o6nacti npyMeHeHMs 030Ha

a. [lna ctepununsaumm n3genuin MeguUNHCKOro HasHadeHus (+)
6. Ans otbennBaHuga bymaru (+)

B. [Ans AesnHpekunmn noMeLeHnn n ogexasbl (+)

r. na ycmneHus Bkyca MSICHbIX NPOAYKTOB

4. B npousBoacTee Kpacutenemn

3. B kakon uBeT okpalwmBaloT nnams Conm CTPOHLMA?

a. Po3oBbIn

0. XKentbi

B. CnHun

. dnonetosbI
4. KpacHbi (+)

-

4.pwn kaknx gByx ycnosusax metann M BbiITeCHUT MmeTann A 13 ero conu no cxeme:
M+AB=MB +A

a. Hv npu kakux

6. A Bonee cunbHbIN MeTans, yem M

B. M Gornee cunbHbIN MeTann, yem A (+)

r. Conn AB u MB pacTtBopuMbI B Boge (+)

4. MB — pactBopumasi B Boge corb, AB — moxeT 6biTb ntobon




5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

1. Cmewanu 3n 0,1M pacteopa H3PO4 ¢ 2n 9% pacTteopa Tou xe kncnotol (p=1,05r/mn). Bbelumncnutb
HOPManbHOCTb MOMYyYEHHOro pacTeopa.

2. Onpegenutb pH B 0,01H pactBope NH4OH, ecnu koHCTaHTa guccoumaumm ero coctasnseT 1,8-107(=5).

3. Kakyto maccy xenesa moxHo nonyuntb 13 50 T Fe203, cogepxaluero 4 % npumecen?

4. Beluncnute maccy HuTpaTta meau, obpasytoLierocsa npy Bzammoenctaum 4 r okenga megu(ll) c asotHon
KMCMNOTOW.

5.3 MeToauyeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HAaHUW, YMEHUN, BraaeHMn (HaBbIKOB
¥ (W) NpPaKTUYeCKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBus gonycka o6y4yaroLerocs K NpoMeXXyTo4yHOM aTTecTaumMm 1 NOpsAoK NMKBMAALMN akageMnvecKomn

3a40JTIXKEeHHOCTU

lMpoBeaeHne NPoOMEXYTOYHOM aTTecTaumMn pernaMmeHTMpPOBaHO JIoKalnbHbIM HOpMaTuMBHbLIM akTtom CI6IMYTITL,
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSS YCNIEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

CTyneHT gonyckaeTcs K NpOMEXYyTOYHOM aTTecTaumm Npu BeINOMTHEHWUUN 1 cAaye OTYETOB MO BCEM
npeaycMoTpeHHbIM nabopaTopHbIM paboTam 1 peLleHnn NpakTUYeckon paboThbl N0 3agadyam.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No gUcumninHe

YcTHas +

5.3.3 Ocob6eHHOCTN NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo AUCuUuniHe

[MncbmeHHas

KomnbloTepHoe TecTupoBaHue

NHasa

Bpewmsi, oTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnsieT He 6onee 40 MuH. [Ing no4roToBKU 3anpeLuaeTcst
ncnorsnb3oBaThb Ntobble MaTepuarbl, KPOME CNPaBOYHON NUTEPATYpPHI.
CoobLleHne pesynbTaToB 06y4atoweMycsi Npon3BoanTCst HEMOCPEACTBEHHO NOCIe YCTHOro oTBeTa.

6. YHEBHO-METOAWYECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue MN3pgaTtenbcTBo | loa nspaHna | Ccbinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
oHyapoea, I'. H. Xumms. HeopraHuyeckasi Camapa: MoBomkcKuit http://www.iprbooksh
XUMua Focyﬂ,apCTBeHHbIVI op.ru/75392.htm|
yHMBEpCUTET 2017
TENEeKOMMYHMUKaLNA 1

MHOpMaTUKK
XomyeHko, I". T1., HeopraHunyeckast xumusi CamnkT-MeTepbypr: 2021 http://www.iprbooksh
LntoBny, U. K. Ksagpo 0p.ru/103109.htmi
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
MwudpTaxoea, H. L., O6was n HeopraHuyeckasi KasaHb: KasaHckuii http://www.iprbooksh
MeTtposa, T. 1. XUMUA HaLMOHarbHbIN op.ru/80237.html

nccnegoBaTenbCKUm 2017
TEXHOIOrMYeCcKuin

yHUBEpCcUTET
MukptokoBa, E. 1O., O6was, HeopraHnyeckas u KaszaHb: KasaHckas https://www.iprbooks
AxwmeTos, T. M., aHanuTnyeckasi Xmmus rocygapcrBeHHasi hop.ru/116345.html
Xapwucosa, Y. A. akagemus BeTepvHapHom 2021

MeauLnHbI UMeHn H.3.
BaymaHa
BocTtpukosa, I'. 1O. Xnmuns e http://www.iprbooksh
Mocksa: A Nn Ap Meauna 2021 0p.ru/108354.html
N6parumosa P. U., dursnyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTuka n katanus. c n 6vDr- tp_ext_inf_publish.ph
XonoxoHoBa J1. 1., KunHetnyeckue a"gﬁ(srijﬁﬁ_ ypr: 2021 p?id=202168
Hosocenos H. I1. nccnegoBaHNsa XMMUYECKNX A
npoLeccos

6.2 MNepeyveHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CNPABOYHbIX CUCTEM
OneKTpoHHO-6ubnuoTeyHaa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

Basza gaHHbIX PM3MKO-XMMUYECKNX CBOWCTB M CUHTE30B BELLECTB [OneKTpoHHbI pecypc]. URL:

http://chemister.ru/Database/search.php




6.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMMHOro oéecneyeHus
Oxkonor, NAOB — 3konor, KotenbHble, AT — Skonor
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOW ANA OCYLUEeCTBIIeHUA obpa3oBaTenbLHOro
npouecca no gucumniunHe

NaGopaTopHble 3aHATUS CO CTyAeHTaMU NPOBOAATCA B CreuuanvMavpoBaHHbIX MOMeLLEHUAX, 060pyA0BaHHBIX
XMMWUYECKOW NOCYA0MN, XMMUYECKMIN peakTuBamu, UamepuTenbHbIMU Npubopamm (TepMoMeTpsl, pH- MeTphl, Bech!).

Ayautopus

OcHalleHue

JlekumoHHas
ayguTopus

MynbTumeauitHoe obopyaoBaHue, cneunanusnpoBsaHHas mebenb, Aocka
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