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1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb ancumnnuHbl: ChopmmpoBaTh KOMNeTeHLMM obyyatoLlerocsi B 0651acti COBPEMEHHbIX NpeacTaBneHnii o
CTPOEHUM BeLLeCTBa M OCHOBHbIX 3aKOHOB, YNpaBnsAlLWmMX NpoLeccammn NpeBpaLleHns BeLecTB.

1.2 3apgauv AMcUMNUHbI:

* /13y4nTb OCHOBHbIE 3aKOHbI XUMUN.

* PaccmoTpeTb XMMU4eCKne CBOMCTBA ANIEMEHTOB U UX COEANHEHUIA.

* [MokasaTb NPUMEHEHME OCHOBHbIX 3aKOHOB XMW B YCIOBUSAX NPaKTU4ECKOW AEATENbHOCTM YEroBEKa.

* PackpbiTb 0COBEHHOCTM UCMONb30BaHUS XUMUYECKUX BELLECTB, PEeaKkLMiA U SIBNIEHUI B TEXHOMOMMYECKUX NpoLeccax
nonuvrpadguu.

1.3 Tpe6boBaHus K NnpeaBapuTeNbLHOM NOAroTOBKe O6yYaloLLerocs:

I'Ipe,D.BapMTeanaﬂ noAroToBkKa npeagnonaraeTt co3gaHne OCHOBbI ANA (bOpMVIpOBaHVIﬂ KoMneTeHuun, YKa3aHHbIX B .
2, npun n3yveHnn gucumnninH:

OvcumnnuHa 6asupyeTcs Ha KOMMNETEHUMSX, CPOPMUPOBAHHBIX Ha NpeablayLLEM YPOBHE 06pa3oBaHus.

2 KOMMNETEHUMU OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA AUCLUNNUHDbI

OMNK-1: CnocobeH NPUMEeHATb eCTeCTBEHHOHAYy4YHblIe N OGI.I.I,eVIH)KeHeprIe 3HaHuA, MeToAbl MaTeMaTU4eCKoro
aHanumsa un mogennpoBaHusa B obnactu I'IpOd)eCCVIOHaﬂbHOﬁ AeATeNTIbHOCTU

3HaTb: OCHOBHblE TePMUHbI N3 obLen n HeOpFaHI/I‘-IeCKOIZ XUMUU; TeopeTnyeckne ocHoBbl N eCTeCTBEHHOHAY4YHYH CYLLHOCTb
XUMUNYECKNX npeBpau.l,eHvM B TEXHOJ10I'MYeCKuX npoueccax.

YMeTb: COCTaBnATb XUMUYECKME YpaBHEHUA, XapakTtepusyrwLine CBONCTBA 3fIEMEHTOB W COEOWHEHU Ha WX OCHOBE;
aHalmM3npoBaTb CBONCTBA MaTepuranos.

BnapeTb: HaBblkamMy pacyeTa KOHLEHTpauuii B SKCNepUMEHTaNbHbIX UCCIeAoBaHUsAX HaBblkaMu paGoTbl C XMMUYECKUMM
BellecTBamu, NabopaTopHoi nocyon u 06opyaoBaHMEM.

OrlNK-3: CnocobeH npoBOoAUTb N3MepeHUA, oOpabaTbiBaTb 3KCNEepPUMMeHTanbHble JaHHble, HAbnwaaTb U
KOPPEeKTUpPOBaTb NapamMeTpbl TEXHONOrMYeCKMX NPOoLIecCoB

3HaTb: XMMNYeCKne CBOMCTBA OCHOBHbIX BELLECTB U UX COeANHEHUN; NPUMEHNMOCTb TeX UJTN UHbIX BELWEeCTB ANA pa3fmiMyHbIX
TEXHOJI0TMYECKNX yCJ'IOBVIVI nnn npoueccoB; OCHOBbl TEXHUKA 6e3onacHocTK npu pa60Te C XMn4eCknmMmu BeliectsamMmu.

Ymethb: npuroTaBnnMBaTb PaCTBOPbI; paCCYUTbIBaTb KOHUEHTPaLUn BELWECTB.

Bnapetb: onbiToMm nony4vyeHuna JsKCcnepuMmeHTarnbHbIX OaHHbIX U OUEHKM TOYHOCTU M3MepeHl/Il7I, NOCTpPOEeHUA rpa(bmqecmx
3aBUCMMOCTEN, UCMOMb30BaHUA cnpaBquon XUMMUYECKON ninTepartypbl.

3 PE3YJIbTATbI OBYYEHUA MO ANCUUNNUHE

O | KoHTakTHas
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o paboTa
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O g | (vackl) | (vacsl)
x

Pasgen 1. OCHOBHbIE MOHATUS M 3aKOHBbI
XUMUn

Tema 1. OCHOBHbIE NOHATUS N 3aKOHBbI
xumuun. MNpeameT XumMum n cBsA3b C ApYrMMm
Haykamu. Xumus B nonurpadun. XmMns kak
Hayka n ee 3agaun. ATOMHO-MONEKYsipHOe
yueHune. KonmyecTBo BelecTBa 1 ero pac4yer.
3aKOHbI COXpaHEHWs1 Macchbl, MOCTOSIHCTBA
cocTaBa, 06 bEMHbIX OTHOLLUEHUA. 3aKOH
ABoraapo v cneacTeve us Hero. [a3oBble 1 3,71
3aKOHbI, YpaBHEHME COCTOSIHUSA UaeanbLHOro 6 2 8 ra
rasa u pacyeTbl Ha UX OCHOBeE.
Meprnogunyeckuii 3aKoH 1 nepuoanyveckas
Tabnuua [.M.MeHaeneeBa kak ocHoBa
coBpeMeHHON xumun. MNoHsATMe aKkBMBaneHTa
W 9KBMBANEHTHOW MacChbl. 3aKoH
9KBMBANEHTOB U NPUMEHEHME ero B
pac4yeTax. JlabopaTtopHasa pabota: "TunoBbie
3a4a4vn Ha OCHOBHbIE 3aKOHbI XUMun".




Tema 2. Knaccbl HeorpaHU4YeHHbIX
COeQVHEHMWN: OKCuAbl, OCHOBAHWUSA, KUCIOThI,
conu. NpumeHeHue B nonurpadun.
JlabopaTopHas paboTa: "CBoNCTBa OCHOBHbIX
KlacCoB HEOPraHN4YeCKNX BeLEecTB".

ra

Tema 3. Tvnbl XUMMUYECKMX peakLni.
OCHOBHblE XMMUYECKNE CBONCTBA OKCUOOB,
rmopokcnaoB u conen. JlabopaTopHble
paboTbl: "OCHOBHbIE TUMbI XUMUYECKNX
peakumin”, "OKUCrUTENbHO-
BOCCTaHOBUTENbHbIE peakunn”

10

ra

Pasgen 2. CTpoeHne aToma 1 xumm4yeckasi
CBSI3b

Tema 4. CtpoeHue BellecTBa. Passutue
npeacTaBneHni 0 CTpoeHUn atoma. AgepHas
mogenb Pesepdopaa. Teopua Bopa.
CoBpeMeHHble NpeAcTaBneHns 0 CTPOeHU
atoma. [1BoncTBeHHas NpuMpoaa aneKkTpoHa.
KBaHTOBbIE Uncna. Nopsiaok 3anonHeHus
AMeKTPOHaMn ypoBHEN 1 NOAYPOBHEN.
MpuHumn Maynu. Mpasuno MNyHaa.
ONEKTPOHHbBIE N 3MEKTPOHHO-Tpacdmnyeckme
dopmynbl anemeHToB. [pasuno
KneukoBckoro. Bo3dyxaeHHoOe cocTosiHMe
aTtoma. CBOMCTBaA 9NeMeHTOB Kak yHKLUUA
CTPOEHMS 3NIEKTPOHHOM 060M0YKM aToMa.
MoHM3auUWoHHBIM NoTeHLMan, cpoacTso K
3NEKTPOHY, ANEKTPOOTPULLATENBHOCTD,
paguyc atoma 1 nepuoguyHoOCTb U3MEHEHUs
UX C pOCTOM 3apsida sapa.

10

ra

Tema 5. Xumunyeckasi cBa3b. [1puymHbl
obpaszoBaHNs aToMaMn XMMUYECKOWN CBA3M.
Twvinbl XMMmunyeckon cea3n. MexaHnambl
obpa3oBaHus KOBaNEHTHOW CBA3N, ee
ceoncTtBa. Curma- 1 nu-cBs3n. ABneHne
rmbpuausaunm n opma monekyn. loHHasa
cBs3b. OcoBEHHOCTUN MEeTanNMMYeCcKon CBA3MN.
MexmonekynspHble B3auMoaencTBus.

ra

Pasgen 3. Xumnyeckasa TepmoanHammka,
KMHETUKa U paBHOBECUS

Tema 6. Xumunyeckas TepMmoamMHamuka.
OcHoBHble MOHATMSA. OCHOBHbIE NapaMeTphl
COCTOSIHUS Y PYHKLMM COCTOSHUS CUCTEMBI:
BHYTPEHHSS 3HEPTUS, SHTANbNUS, SHTPONKUS,
3Heprus 'nbbca. MNepBbin 3aKoH
TepmMoauHaMuku.  Ycnosue
CaMOnpOM3BOIbHOIO MPOTEKaHNS NPOLIECCOB.
OHTanenusa. BTopor 3akoH TepMOANHAMUKMW.
OHTponus. AHeprusa M'bbca n MNenbmronsua.
Tennosou acpdexT peakuuu.
Tepmoxummnyeckne ypasHeHus. TennoTa
obpasoBaHus BellecTBa. 3akoH [lecca u
cnencTteust U3 Hero. CnocoObl pacyeTa u
aKCnepuMeHTanbHoe onpeaeneHne
TennoBbIX 3PeKTOB peakumn. Tabnuubl
TepMOANHaMUYECKUX CBOWCTB BELLECTB.
PacueTt ctaHgapTHoOro TennoBoro adpdekra
no Tennotam o6pasoBaHus.

ra

c.n




Tema 7. Xumnyeckas kmHetuka. CKopocTb
FOMOFEHHbIX U FeTePOreHHbIX peaKkL .
3aBMCMMOCTb €€ OT KOHLeHTpaLum
pearvpyroLLmMx BELLECTB U TemnepaTypbl.
3akoH gencteua macc. Npasuno BaHT-
Modda. SHeprusa aktmBauun. Katanms.
KaTtanusatopbl 1 kKaTanuTuyeckme CUCTEMBI.
Teopus NPOMEXYTOYHbIX COeaUHEHUN.
[[OMOreHHbIN N reTeporeHHbIN KaTanms.
MpomoTopbl. NHIMGUTOPLI. PEPMEHTDI.
JlabopaTopHas pabota: "OnpegeneHue
3aBMCMMOCTU CKOPOCTU peakumm oT
KOHLIeHTpauun".

Tema 8. Xumnyeckoe paBHoBecue.
O6paTtumble n HeobpaTuMble peakunn.
Ycnosue 1 AnHaMMUYECKUIA XxapakTep
XUMUYECKOTO paBHOBecUsi. KOHCTaHTa
paBHoBecus. CMeLLeHne XMMNYECKOro
paBHoBecus. MpuHumn Jle-LaTense.
OnpegeneHue HanpaBreHnsi CMeLLeHns
paBHOBECUS! MPU N3MEHEHUM KOHLIEHTPaLun
BELLEeCTB, TeMnepaTtypbl 1 AasneHus. Pacuet
KOHCTaHTbl paBHOBECUS, UCXOLHbIX U
paBHOBECHbIX KOHLIEHTpaLWi BELEeCTB.
JlabopaTopHas pabota: "OnpegeneHue
BMUSHWUS KOHLEHTPaL U BELECTB Ha
CMeLLeHne XMMMYeckoro pasHosecums”

ra

Pasgen 4. PactBopbl. KNCAOTHO-OCHOBHbIE
WOHHbIE MOJEKYTIsIPHbIE paBHOBECUS

ra

3,J1.C

Tema 9. OCHOBHbIE CBOMCTBA PacTBOPOB.
PacTBOpbl HE3NEKTPONUTOB U 3MIEKTPONMTOB.
[MOHATME NCTUMHHOrO pacTBopa.
PasbaBneHHble, HacbILWEHHbIE U
nepecsbieHHble pacTBopbl. Cnocobbl
Bblpa)XEHUS! KOHLIEHTPALMN PaCcTBOPOB:
MaccoBasi [oNs, MOSSIPHOCTb,
HOPMarbHOCTb, MOMSANbHOCTb, MOMbHas
nons. PactBopuMoCTb BeLlecTs. Tennosomn
apbdekT pacTBopeHus. PacTteopsl
HeanekTponutoB. Ocmoc 1 3akoH BaHT-
lNoddpa. [laBneHne napa Hag pacTBOPOM.
MepBbI 3akoH Paynsa. Temnepatypa KnneHuns
W 3amep3aHusi pacTBopoB. BTopoi 3akoH
Payns, ero npMmeHeHune ansi onpegenexHunst
MOJEKYISIPHOWM Macchl BeLLecTBa.
OcobeHHOCTN pacTBOPOB 3NEKTPOSINTOB.
CteneHb auccoumnaumn. CunbHble 1 criabble
anekTponuTbl. KoHCTaHTa guccoumaumu.
3akoH pasbasneHus OcTteanbaa. AKTUBHOCTb
CUMbHbIX 3M1EKTPOSTMTOB U CBA3b €€ C
KOHUEHTpaumen. N30ToHn4Yeckni
koadppmumeHT. 3akoHbl BaHT-Iodda n
3akoHbl Paynsa gnsa anektponutos. Peakumm
WOHHOro 06MeHa 1 yCrnoBume MUX NpoTeKaHus.
JlabopaTopHas paboTa: "PelwwieHne 3agay Ha
pacyeT KOHLUEHTpaUMn 1 KONnMraTuBHbIE
CBOWCTBa pacTBopoB".

ra




Tema 10. KUCNOTHO-OCHOBHLIE CBOWCTBA
BOAHbIX pacTBopoB. [luccounauus Bogbl.
MoHHoe npousBeneHune Boabl. Peakuns
cpeabl B pactBope. BogopogHbin (pH) n
rMOpoKCUNbHLIN NokasaTens. Pacyet pH B
pacTBOpax CUIMbHbIX U CNabbix KACMOT U
OocHOBaHwui. BydepHble pacTBoOpbI, UX cocTaB
W CBOWCTBA, MpUMEHeHne B nonurpadun.
WHankaTopel. [ponsseaeHne
pacTBopuMoOCTW. HanpasneHune peakuun B
pacTBopax anektponuToB. JlabopaTopHbie
paboTbl: "BooopoaHbI MoKasaTerb.
Onpepnenenue pH pactsopos”,
"MMpurotoBneHne 6ydepHbIX pacTBOpPoOB"

Tema 11. 'mgponuns conen. Tunol
rMOpPONM3YHIOLLIMXCH COMENn, CocTaBreHne
WOHHbIX 1 MONEKYNAPHbIX YpaBHEHUI
rmgponu3a. CTeneHb U KOHCTaHTa rMaponmaa,
CBs3blBaloLlee Ux ypaBHeHue. PacyeTt pH B
pacTtBope conu. Cnocobbl nogaBneHus
rmgponu3sa. JlabopaTtopHble paboTbl:
"Mpponus conen”, "PelleHne 3agay no teme
rmgponunsa”.

10

ra

Tema 12. XKecTkocTb BOAbl BpEMEHHas,
NocTosiHHas 1 obLuas, eauHULbI U3MEPEHUS U
MeToAbl onpeaeneHnsi. HenpurogHocTb
)KECTKOM BOAbl AN MHOMMX TEXHONOMMYECKMX
MpoLLeccoB, B TOM 4YKucrie B nonurpagoun.
Cnocobbl yCTpaHeHM st XXECTKOCTU NYTEM
OCaXaeHWs conen n MeToaoM NOHHOIo
obmeHa.

ra

ra

Tema 13. OcobeHHOCTN KOMMNITEKCHbIX
coeanHeHunin. KoopanMHauuoHHas Teopust
A.BepHepa. CTpoeHune KOMNNeKCHbIX
coeanHeHnn. KaTMOHHbIEe, aHMOHHbIE U
HenTparbHble KOMMIEKCHI, NPUMEpbI.
Knaccudmkaumsi KOMNNEKCHbIX CoeaMHEHNI
no xapaktepy nuraHgoB. [uccounaumsi
KOMMMEKCHbIX COeAUHEHWIA B BOAHOM
pactBope. KOHCTaHTa HECTOMKOCTH
KoMMnekcHoro noHa. OCHOBbI HOMEHKIATYpbI.
CocTaBneHue opmys 1 Ha3BaHWi
KOMMMEKCHbIX coeanHeHunin. JlabopaTopHas
paboTa: "KoMmnnekcHble coeguHenns".

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)

32

48

73

24,5

Pasgen 5. AHanutnyeckast xmmms

Tema 14. Xumnyeckas ngeHtudukaums
BellecTBa. MeToabl ka4eCTBEHHOro aHanumsa.
Makpo- 1 MnkpoaHanua, pobHbIf 1
cuctemaTnyeckun. 'pynnoBon peareHT u ero
3Ha4YeHVe B XMMNYECKOM aHanmse.
AHanunTmnyeckas knaccudgumkaLms KaTMOHOB U
aHNOHOB. OCHOBHbIE KAa4eCTBEHHbIE peakLun
KaTMOHOB N aHMOHOB. JTabopaTopHble paboT:
"OTKkpbITME KaTUOHOB", "OTKPbITE aHMOHOB",
"KayecTBeHHbIN aHanu3 conu B pacteope”.

16

ra




Tema 15. KonnyectBeHHbI aHanu3. Becoson
1 06beMHbIN aHanu3. TuTpoBaHue.
Heobxoanmoe obopynoBaHne 1 OCHOBHbIE
npuembl paboTbl. Cnocobbl onpeaeneHns
TOYKM SKBUBANEHTHOCTU. PacyeT pesynbTaTtoB
06beMHOro aHanmsa ¢ UCNonb30BaHNeEM
3aKOHa 3KBMBANEHTOB. PUINKO-XMMUYECKME
MeToabl aHanuaa. JlabopaTtopHasa paboTa:
"OnpepgeneHne KOHLEHTpaUUn LLENoYN unm
KMCNOTbI B pacTBOpe MeTOA0M
HenTpanusauun npu TMTpoBaHUKn".

ra

Pasgen 6. OCHOBbI NEKTPOXUMUN

Tema 16. CteneHb okncnenus. CoctaBneHme
3NeKTPOHHOro 6anaHca 1 ypaBHeHUN
OKUCITUTENTbHO-BOCCTAHOBUTENBbHBIX peaKLn.

ra

Tema 17. nNekTpoOXMMUYECKNE CUCTEMDI.
Kopposus meTannoB. ONekTponus.
OneKTpoaHble NoTeHUManbl. YpaBHeHne
TropuHa-HepHcTta. NanbBaHnyeckue
anemMeHTbl. Pag HanpsbkeHun meTannos.
Kopposusa metannos. Cnocobbl 3alnTbl
METasoB OT KOPPO3UN. DNEKTPONMS.
OneKkTponus pacnnasoB 1 BOAHbIX PAacTBOPOB
3NEKTPONUTOB. 3aKOHbI 3N1EKTPOM3a.
JlabopaTopHble paboTbl: "Psa akTMBHOCTM
meTannos", "lNanbBaHN4YeCcKne aremMeHTbI.
Kopposusa metannos", "Onekrponus
pactsopos conen”

10

ra

3,71

Pasgen 7. CBolcTBa XMMUYECKUX SNTIEMEHTOB
N UX COEAMHEHMWI NO rpynnam
Meprnogunyeckon CUCTEMbl ANIEMEHTOB
Menpeneesa

Tema 18. O6WwKe pnsnyeckne n xmummdeckne
cBoncTBa meTannoB. XMMUYeCKMUE OCHOBbI
METOA0B MOJTYYEHMS U OMUCTKM MEeTarnnos.
MeTannuuyeckas pelweTka U MeTannmyeckas
cBs3b. [MoHATHE 0 TBEPAOLIX pacTBOpaXx.
B3anmopgencrTBue MmeTannoB ¢ KUCNOTaMu,
wenoyamu n Bogon. Metannel B npupogae.
Pyabl. Xummnyeckne 0CHOBbI METOAOB
Nony4YeHnsi 1 OYNCTKU MeTanmnos.

ra

Tema 19. O6wasa xapakrepuctuka s, p n d-
anemeHToB. LLlenoyHeie n
LLIeNTOYHO3EMENbHbIE MeTan bl, antoMUHUA,
onoBo, ceuHel,. LinHk, meab, xpom,
MapraHeu, noarpynna xxenesa. OcobeHHOCTH
3MNEKTPOHHOIrO CTPOEHUS U PACTIONOXEHUS B
NepuoanNYecKon CUCTEME ITIEMEHTOB.

ra

Tema 20. Hemetannbl. O6uiada
XapakTepucTtuka. FanoreHbl, XanbKoreHsol,
asoT, yrnepon. JllabopatopHasi paboTa:
"TecTMpoBaHue metannbl, Hemetannbl".

ra

WNtoro B cemecTpe (Ha kypce ansa 3A0)

34

34

49

KoHcynbTaumm 1 npoMexyToyHast
aTTectaums

2,5

24,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

153

171

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune yH96HbIM nnaHoMm He npeaycMoTpeHo




5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBaAHUA pe3ynbTaToB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon HavnmeHoBaHme oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHus
KOMMEeTEeHUUN cpeactea
BocnpouseoauT onpeneneHust 3 obLuer U HeopraHNYeCKON XUMUN.
dopmynmpyeT OCHOBHbIE 3aKOHbI. PasznuyaeT TUnbl XMMNUYECKON CBA3M.
MpaBunbHO onucbiBaeT NocneaoBaTerlbHOCTb NPeBpaLLeHNi B Bonpocbl ycTHOro
KOHKPETHbIX peakumax. PacckasbiBaeT o CcTpykType Neprnogmyeckon cobecenoBaHus
OrK-1 cucteMmsl. [MepeuncnsaeT knacchbl BELWECTB, NPUMEHSAEMbIX B Bonpocbl ans TectupoBaHus
nonurpadun, 1 nx CBONCTBA. MpakTNKo-OpMeHTUPOBaHHbIE
MpaBunbHoO obpalLaeTcs ¢ BewecTsamn, nabopaTtopHom Nocyaon n 3agaHuns
obopygoBaHueM.
Mcnonb3yeT npaBuna TexHukn 6esonacHocTv B nabopatopun.
MpeackasbiBaeT CBOVCTBA aHanM3Mpyemoro Bewectsa. [0ToBuT
y Bonpocbl ycTHOro
pacTBOp 3aJaHHOMN KOHLEHTpauun 1 onpegensieT ero KUCNoTHOCTb. cobecenoBaHms
CTtpouT rpadmkn, NCnonb3ys NoNyvYeHHbIE SKCNEPUMEHTArbHbIE U
Orl1K-3 Bonpocbl ans TectupoBaHus

CcnpaBoOY4Hble OaHHble.
HenaeTt BbIBOABI 00 OCHOBHbIX 3aKOHOMEPHOCTAX NpOoTeKaHNA
XUMUYECKMX NpoLIeCCoB.

MpaKT1KO-OpUEHTMPOBAHHbIE
3agaHus

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHmne

MucbMeHHas paboTa

5 (oTnun4HO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaemMon obnacTtu, ymeHve
NCnonb3oBaTb TEOPETUYECKME 3HAHMS OIS
peLLeHNs NPaKTUYEeCKMX 3aaau.

4 (xopoLuo) OCHOBaHHbI Ha npopaboTke Bcex

OTBET NONHbIV M NPaBUITbHBIN,

obasaTenbHbIX NCTOYHUKOB VIHQDOpMaU,VIVI.

Moaxod kK MaTepuany OTBETCTBEHHbIN, HO
J0MnyllieHbl B OTBeTax HebonbLUue
MOrpeLIHOCTU, KOTOPbIE YCTPaHATCS
TOMNbKO B pesynbTaTte cobeceqoBaHus.

3 (ynoBneTBOpPUTENBLHO)

OtBet AEMOHCTpUpyeT NnoHnmMaHue
npeameTa B LLEJIOM Npu HENOJHbIX, cnabo
apryMmeHTnpoBaHHbIX OTBEeTax.
anIcyTCTByIOT HEeTO4YHOCTU B OTBETaX,
npo6er|b| B 3HaHUAX NO HEKOTOPbIM TeMamMm,
CywleCTBEeHHbIe OLUMOKM, KOTOpbIEe MOryT
ObITb HaMZeHbl N YAaCTUYHO yCTpaHeHbl B
pe3ynbTaTe cobecenoBaHus

2 (HeyOoBMNETBOPUTESBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMOMOLLM 3Kk3aMeHaTopa. HesHaHne
3HAYUTENbHON YacTu NPYHUUAMANBHO
BaXXHbIX 3/1IEMEHTOB AUCLUMNINHBI.
MHorouncneHHble rpybble owmnbKu.
HenoHumaHune 3agaHHOro Bonpoca.
HecnocobHocTb chopMynupoBaTh X0Ts Obl
OTAENbHbIE KOHLENUUW AUCLUNIIVHDI.

5.2 TunoBble KOHTPOJbHbIE 3alaHUS UNN UHbIE MaTepuanbl, HeO6xoAUMble NS OLeHKU 3HAaHUW, YMEHUMN,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpPOCOB
Cemectp 1
1 Mpeamet xvumnn. Porb ee B npoueccax nonurpadu4eckon TEXHOMNOrmu.
2 OkBuBaneHT BellectBa. OnpeaeneHve 3KBUBANEHTHbIX MacC NPOCTbIX U CNOXHbIX BellecTB. 3akoH
3KBMBANEHTOB, MPUMEHEHNE ero B pacyeTax.




COBpeMeHHbIe npeacrtaeiieHnAa o CTpoeHun atoma. [BoncreeHHas npupoaa anekTpoHa. YpaBHeHMe ae

3 ° .
Bbponns. KBaHTOBaHHOCTb 3HEPreTUYECKUX COCTOSIHUI  3IIEKTPOHA.

4 KeaHTOBbIE Yncna. MNopsaok 3anofiHeEHMSA 3NEKTPOHaMM YPOBHEN M NOAYPOBHEN B aTOMaXx. ONEKTPOHHbIE
bopMyIibl aTOMOB 3N1IEMEHTOB.

5 Xumunyeckas cBasb. OOpa3oBaHMe XMMUYECKON CBA3M B COOTBETCTBUN C  METOOO0M BaneHTHbIX CBA3EN 1
MEeTOAO0M MOJEKYNISIPHbIX opbuTanen.

6 DYHKLUUN COCTOSAAHNSI CUCTEMBI: SHTaNbNUS, 3HTponus, aHeprua M'mbbca. Vx pacyeT n npumeHeHne gns
ornpeaeneHns BO3MOXHOCTM MPOTEKAHUSA XMMNYECKUX NPOLIECCOB.

7 Tepmoxumusi. 3akoH Necca n cneacTBmsa ns Hero. PacyeT TennoBbix 9deKTOB peakuuii no Tennotam
obpa3oBaHus BELLECTB.

8 CKOpOCTb XMMUNYECKMX peakLmii 1 3aBUCUMOCTb €€ OT KOHLEHTPaLMK pearmpyoLmnx BeLEeCTB. 3aKoH OENCTBUS
Macc.

9 Ycnosue xummnyeckoro pasHosecus. [NpuHuun Jle-LLatense 1 ero npumeHeHne ansa onpeneneHns
HanpaBneHUs CMELLEHNST XMUYECKOTO PaBHOBECUS.

10 TemnepaTypa KnneHus 1 3aamep3aHust pactBopoB. BTopon 3akoH Payns u ero npumeHeHve.

11 PacTtBopbl anekTponutoB. CTeneHb guccoumaLlmmn n KOHCTaHTa guccoumnaumm cnabbix aneKTponmMToB. 3akoH
pa3baenenuns OcTBanbaa.

12 Ouccoumnaumsa Bogbl. loHHOE NponsseaeHne Boabl. BoaopoaHbIn nokasarens.

13 M'moponns coneii. CteneHb ruaponusa. KoHcTaHTa rmaponmsa, CBsi3b ee C KOHCTaHToW anccouunaumm cnaboro
anekTponuTa, obpasoBaBLIErO COJlb.

Cemectp 2

14 OneKTpoaHbIN NOTEHUMAn U pacyeT ero BENMYMHBLI MO ypaBHeHUO HepHcTa. Psg ctaHaapTHLIX NOTEHLMANoB n
€ro NpuMMeHeHue.

15 OneKTpoxmmMmmyeckasi Koppoaus metannoB. MexaHn3M KOHTakTHOWM koppo3uun. MNpumepkl. CocTaBneHne
ypaBHEHW ANEKTPOOHbIX NOMypeakLMn 1 CyMMapHOro ypaBHeHMs npouecca

16 Mpouecc anekTponusa u ero npumeHexne. 3akoH ®apagesn. Yucno Papages.

17 CTtpoeHue 1 knaccudurkaumsa KOMMIEeKCHbIX coeauHeHui. Mpumepsl.

18 Mpouecc guccoumnarmm KOMMMNEKCHbIX COeANHEHNIN B BOAHOM pacTBope. KoHCTaHTa HECTOMKOCTH
KOMMJSIEKCHOrO MOHA.

19 MeToabl Ka4eCTBEHHOIO aHanm3a BewecTB. [ pynnoBon peareHT. AHanMTMYeckas Knaccugukaumsa KaTMoOHOB U
aHMOHOB.

20 KonunyectBeHHbI aHanm3. CyLHOCTb BECOBOMO M 06 LEMHOIO aHannsa. TUTpoBaHue

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

1. Bbibepute meTannbl, NposIBASIOWME NPOMEXYTOYHbIE CBOWCTBA MEXAY METannamMm n HemeTannamm
a. Onoeo (+)

0. XKeneso

B. Cypbma (+)

r. Hatpuin

4. BucmyT (+)

2. BbibepuTte obnactu npyMeHeHMs 030Ha

a. [ins ctepunusaumm M3genun MeguLmMHCKoOro HasHavyeHus (+)
0. [insa otbenuBanua bymarm (+)

B. [1ns oesnHdeKkumm noMmeweHni n ogexabl (+)

r. Ansa ycmneHus BKkyca MACHbIX NPOAYKTOB

4. B npousBoacTtee kpacutenemn

3. B kakon uBeT oKkpaluMBaloT Nrams Conv CTPOHUMA?

a. Po3oBhbiIn

0. XXentbii

B. CnHun

r. duoneToBbii

4. KpacHbin (+)

4.Mpu Kakux AByX ycrnoBusix Metann M BbITeCHUT meTann A 13 ero conu no cxeme:
M+ AB=MB + A

a. Hu npm kakmx

0. A 6bonee cunbHbIA MeTann, Yyem M

B. M 6onee cunbHbIN MeTans, Yem A (+)

r. Conn ABn MB pactBopumbl B Boge (+)

a. MB — pactBopumasi B Boge corb, AB — MoxeT 6biTb ntoboi




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KeUChbl)

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

HOpPManbHOCTb MNOMYYEeHHOro pacTeopa.
2. Onpegenutb pH B 0,01H pactBope NH4OH, ecnu koHCcTaHTa guccounaumm ero coctaenset 1,8:107(=5).

3. Kakyto maccy xenesa MmoxHo nonyuntb 13 50 T Fe203, copepxaluero 4 % npumecen?

Bbluncnutb

4. Beluncnute maccy HuTpata megm, obpasytollerocs npu B3aumogenctaum 4 r okcmga meau(ll) c asotHon

KUCMNOTOMN.

5.3 MeToaunyeckue maTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUIN, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa gonycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn

3a40JIXKEeHHOCTHU

MpoBeaeHve NPOMEXYTOYHONM aTTECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6rynTa
«lMonoxeHne 0 NPOBEAEHUM TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOW aTTecTauum 0bydatoLLMXCs»

CTyneHT gonyckaeTcsi K MPOMEXYTOYHOM aTTecTaumm Npu BeINOIHEHWMM U cAade OTYETOB MO BCEM
npeaycMOTPEHHbIM NabopaTopHbIM paboTam 1 peLleHnr NpakTuyYeckon paboTekl No 3agayam.

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsIMHe

YcTHas +

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

[NMncbmeHHas

KOMﬂbPOTepHoe TecTnpoBaHue

ET]

BpeMﬂ, oTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET He oonee 40 MuH. [ns noarotoBku 3anpeliaeTca
ncnonb3oBaTthb Ntobble MaTepuanbl, KopoMe cnpaBquon nnTepatypbl.
CoobLueHne pe3ynbTaTtoB o6yL|a+ou.|,e|vlyC$| npon3BoaAnNTCA HenocpeaCTBEHHO Nnocrie YCTHOro oTeBeTa.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

ABTOp 3arnaswue MN3gaTtenbcTBo | oo nspaHua | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
oHuyapoea, I'. H. Xumms. HeopraHuyeckasi Camapa: MNoBomKcKuit http://www.iprbooksh
XNMUaA Focyﬂ,apCTBeHHbIVI op.ru/75392.htm|
yHuBepcuTeT 2017
TENeKoMMYHUKaLUNiA 1

WMHopmaTukm
XomyeHko, M. T1., HeopraHunyeckast xumusi Cawnikt-leTepbypr: 2021 http://www.iprbooksh
UntoBuny, U. K. Keagpo op.ru/103109.html
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
MudpTaxosa, H. L., O6was n HeopraHunyeckasi KasaHb: KazaHckuit http://www.iprbooksh
Metposa, T. 1. XUMus HaLMOHamMbHbIN 0p.ru/80237.html

nccnengoBaTenbCKUn 2017
TEXHOMOrM4YeCcKnmn

yHVUBEpcuTeT
Mwukptokosa, E. tO., O6was, HeopraHmyeckas un KaszaHb: KasaHckas https://www.iprbooks
AxmeTos, T. M., aHanuTn4eckaa Xumus rocygapcrBeHHas hop.ru/116345.html
Xapwucosa, Y. A. akagemus BeTeprHapHom 2021

MeauUMHblI MeHn H.O.
BaymaHa
BocTtpukosa, I'. 1O. Xvmns . http://www.iprbooksh
Mocksa: An N Ap Megua 2021 0p.ru/108354.htm
W6parnmosa P. U., dunsnyeckas xmmus. http://publish.sutd.ru/
MeraHoBa H. B., KuHeTuka n katanms. c n 6vor- tp_ext_inf_publish.ph
XonoxoHoBa J1. N, KnHetnuyeckue ch';'&_eJﬁPr ypr- 2021 p?id=202168
Hosocenos H. IM. nccnenoBaHNA XMMUYECKUX A
npoLieccos

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM
OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

basa gaHHbIX PM3MKO-XMMMUYECKMX CBONCTB U CUHTE30B BELLECTB [ONeKTpoHHbIN pecypc]. URL:

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




6.3 MNepe4veHb NULEH3UOHHOIO U CBOBOAHO pacnpoCTPaHAEeMOoro NpPorpaMmMHoOro o6ecneyeHus
Okonor, MNAOB — 3konor, KotenbHble, AT — Skonor
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

JlabopaTopHble 3aHATUS CO CTyAeHTaM1 NPOBOAATCA B CeuuanuanpoBaHHbIX NoOMeLLEeHUSX, 060pyA0BaHHbIX
XMMWUYECKOW NOCYA0MN, XUMUYECKUMUN peakTBamu, U3mepuTenbHbIMY Npubopamu (TepMoMeTpbl, pH- MeTpbl, BEChI).

AyauTtopus OcHalleHne

MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka
NekynoHHas

ayantopus
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