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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Kopn u HauMeHOBaHUe KOMMNETEeHLU UK

Pe3ynbTatbl 00y4yeHus (3HaTb, yMeTb, BlafeThb,
COOTHECEeHHbIe C MHANKATOPaMM O0CTUIXKEHUSA
KOMMEeTeHLUHU)

Obuwenpo

(heccnoHasibHble KOMMNEeTeHU NN

ONMK-1 cnocobHOCTLI0 NCMOb30BaTh
OCHOBHbI€ 3aKOHOMEPHOCTH,
LencTBytoLme B npouecce
N3roTOBJIEHNA MALLMHOCTPOUTENbHbIX
n3gennin Tpebyemoro KavyecTsa,
3a[4aHHOr0 KOMYyeCcTBa npwu
HavMeHbLLMX 3aTpaTax 0bLwecTBEHHOro
Tpyaa

Brnanetb Bnagetb: meTogaMmu nposefeHns ousnye-ckoro u
XMMMYECKOro 3KCNnepumMeHTa U MaTemaTuyeckon obpaboTku
NoNly4YEeHHbIX pe3yabTaToB, ero aHanusa n 0606LeHNs;
CoCTaB/ieHUs 0T4eTOB 0 paboTe C aHaNM30M pe3ynbTaToB B2-
(OMNK-1) -

3HaTb 3HaTb: OCHOBHbIE 3aKOHbI OPraHN4YeCcKom 1
HEOPraHNYeCKON XMW, KNacCUUKaLMIO U CBONCTBaA
XUMWUYECKNX 3JIEMEHTOB, BeLecTB 1 coegmnHeHnn 33- (OMNK-1)
-l

YMeTb YMeTb: NCNO0/b30BaTb OCHOBHbIE 3/1eMeH-TapHble
MeTobl XMMNYECKOro nccaenoBa-Hus BeLecTB U
coeauHeHunn Y3- (OMNK-1) -l

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpamMMbl

MecTo gncumnnanHbl (Moaoynsa) B CTpy

KType obpa3oBaTe/ibHOW NporpaMmMbl: GasoBas 4acTb

Kopn
KoMn MpepwecTsylowue MapannenbHo ocBanBaeMble
Mocnepylowime AUCLUNNHDI
eTeH AUCUUMNJINHDI AUCLUUNJINHDI
T]]
[leTann MaLlnH 1 0CHOBbI
KOHCTPYMpOBaHWA; IHHOBaLMOHHaA
3KOHOMMKA U TEXHOJIOrn4yeckoe
npeanpuHUMaTenbCTBO;
VIHHOBaLIMOHHbIE NPaKTUKK
TexHoJI0rn4yeckoro
npeanpuHuMaTenscTea; MaTemMaTuKa;
MoAroToBKa K npoueaype 3auThbl 1
OrlK-1 MaTemaTuKa; ®Pu3mka npouenypa 3almnTbl BbIMyCKHON

KBa/IM(MKaLMOHHON paboThbl;
Mpouecchl 1 onepauun
opmoobpazoBaHus; ConpoTrBaeHne
MaTepuanos; TeopeTuyeckas
MexaHVKa; Teopus aBTOMaTUYeCKOro
ynpasneHus; Teopns MEXaHU3MOB U
MalvH; Pu3nKa; IIEKTPOTEXHMKA 1
3JIeKTPOHMKa

3. 06beM aucumMnanHbl (MOoAaynA) B 3a4€THbIX e AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKajeMU4yeCcKUX 4YacoB, BbiAeJ/IeHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcs ¢
npenopasaTesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuvarowmxcs




1 cemecTp
Bcero yacos
yacosB /
. / 4yacoB B
Bup yuebHon paboTbl - 4acoB B
3N1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM
¢dopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 48 48
B TOM Yucne:
NabopaTopHble paboThl 32 32
Jlekumn 16 16
BHeayauTOpHas KOHTaKTHas paborta, KCP 4 4
CaMmocToaTenbHasa pabora (Bcero), 65 65
B TOM 4ucne:
BbIMNOJ/IHEHNE 3a4aY, 3aJaHUN, YNpaKHEHWI (B TOM Yucne 35 35
Pa3HOYPOBHEBBLIX)
COCTaBJIEHNE KOHCMEKTOB 30 30
KoHuTponb 27 27
UToro: yac 144 144
UToro: 3.e. 4 4

4. CopepixaHue gucuUnauMHbl (Moaynsa), CTPYKTYpupoBaHHOe Mo TeMaM (paspgenam),
C YKa3saHueM OTBeeHHOro Ha HUX KOJInYecTBa akageMU4eCKux 4acoB U BUA0B
y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpys3ku u ux
Ne HanMeHoBaHue paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pa3pena
n3 | np|n3|cpc|Beere
Yacos
1 1. TeopeTnyeckune 0CHOBbI XMMUW 41810 22 34
2 2. O6LW¥me 3aKOHOMEPHOCTU XUMUYECKMX MPOoLLeCcCcoB 418 (0] 12 24
3 3. Teopusa pacTBOpOB 21410 9 15
4 4. DNeKTpoxXMMmnyeckmne npouecchbl 4 112 0 8 24
5 5. CneunansHble pasgensl XMMun 210101 14 16
KCP| 0] 0| O 0 4
Koutponb| 0 | O | O 0 27
Wtoro| 16| 32| 0 | 65 144
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuyectBo
Ne HauMeHoBaHMNe Cop,ep)Kal-me JIeKuuum yacos /
Tema nekuum (nepequb ONOaKTUYeCKUX eguHNLL: 4YacoB B
3aHATHA pasgena y
pacCMaTpMBaEMbIX MOATEM, BONPOCOB) | 3NEKTPOHHOM
¢dopme

1 cemecTp

5




1. TeopeTunyeckune
OCHOBbI XVIMUK

Tema 1.1.0cHOBHblE
MOHATUS XUMUN
Tema 1.2. OcHOBBI
CTPOEHNS BeLLeCTBa

XMMUS - HayKa 0 BeLLecTBax n nx
npespaLeHnsax. XnMmn4yeckoe sBjeHue.
XMUYeCKNn 3KBMBaneHT. MonsipHas
Macca 3KBUBAJIEHTa NMPO-CThIX U CIOXHbIX
BelecTB. MonsipHbIn 06beM 3KBMBaJIEHTA
ra3oB. 3aKOH 3KBMBaJIeHTOB. OCHOBHbIE
KNacCbl HEOPraHNYeCKUX BELLECTB:
oKCUAbl (OCHOB-HbIE, KNCNOTHbIE,
amoTepPHbIE), TMAPOKCUAbI (OCHOBHbIE,
KNCNOT-Hble, aM(POTEpPHbIE), CONN
(cpegHwne, KuCnbie, OCHOBHbIE).
CoBpeMeHHas Teopusi CTPOeHUs atoma
(A4po, aNeKTpoHbI). KBaH-ToBO-
MexaHn4yeckas moaeflb atoMa.
KopnyCKynspHO-BOJIHOBOW Ayann3m
3NeKTPOHa: ypaBHeHue 3. LLpeaunHrepa,
MPVHLMN HeoM-pefeneHHocT B.
len3zeHbepra. KeaHTOBbIE YMCNa,
aTOMHble opbuTanu. MHOrO3N1eKTPOHHbIE
aTo-Mbl, 3KpaHUpoBaHue. MpuHLMMbI
3aMoJIHEHNS aTOMHbIX opbuTanen
3/1eKTPOHaMM: NpuHUmMn Mayau, npasuio
l'yHA@, MPUHLMN HAaUMEHbLUEN SHEPT AN,
npasuia Kne4ykoBCcKoro. Mpo-ckok
(MpoBan) 3neKTPOHa. DNEKTPOHHLIE U
3JIEKTPOHHO-Trpagunyeckmne opmybl.
CBoicTBa aTOMOB: MOTEHLMaN
NOHM3aLMKN, CPOLACTBO K 3JIEKTPOHY,
3NEKTPOOTPULATESNIBHOCTbL, CTEMNeHb
okucneHuns. CoppemMeHHas
hopmynumpoeka lNepnofn4eckoro 3akoHa.
MoHaTuMe 06 s-, p-, d- anemMeHTax.

1. TeopeTunyeckune
OCHOBbI XVIMUK

Tema 1.3
Xnmmyeckas cBsa3b ”
CTPOEHne MOoeKyn

XvMUYecKas CBs3b: onpeneneHue,
MexaHn3M obpa3oBaHus. IHep-
reTmyeckas gmarpaMma OByX
B3aMMOLeNCTByoLWMNx atomos. Oc-
HOBHbIE BUAbI XUMUYECKON CBA3N:
KOBaJieHTHas (NoaspHas 1 He-nossgpHas),
MoHHas, BogopoaHas. CBOMNCTBa
KOBaJIEHTHOWN CBSA3MW: HAaMpPaBJIEHHOCTb,
HaCbILLL@eMOCTb, NOJIAPU3YEMOCTb.
MoHsATre o rmbpuanaLmm aToMHbIX
opbuTtanen. OoUHapHbIE N KpaTHbIE
CBA3W. [JOHOPHO-aKLLeNTOPHbIN MEXaHN3M
0bpa3oBaHMA KOBaJIEHTHON CBA3MN.
DNEKTPUYECKUA MOMEHT AUMONS,
MONSPHOCTb MOJIEKY U MPOYHOCTb
XUMUYECKOW CBA3W. loHHas CBA3b U ee
CBOWCTBA: HE-HAMpPaB/IEHHOCTb U
HeHacbIWaeMoCTb. CTPYKTypa MOHHbIX 1
MONEKYNSAPHBIX COeANHEHWNN.
BoooponHas CBA3b Y MEXMONEKYNSPHbIe
B3aMMOLENCTBUSA, UX CBA3b C
hrn3nYecKMMmN CBONCTBAMU BELLECTB.
KoMneKcHble COeAVHEHNS, NX
CTPYKTYypa n Knaccudukauyus. ro-
BeJeHNe KOMMIEKCOB B pacTBOpaXx.




2. Obwwme
3aKOHOMEPHOCTM
XUMUYECKUX
npoL.eccos

Tema 2.1
TepmognHaMuKa
XUMUNYECKMX
peakuui

MpepmeT TepMognHaMumKkn. OCHOBHbIE
MOHATWSA: CUCTEMa, pa3a, KOMMOHEHT,
TepMoAMHaMM4yeckKme napameTpbl 1
yHKLMKN. 1 3aKOH TEPMOLNHAMUKMN,
paboTa, BHyTPEHHAN SHEPrus, 3HTasb-
nus, CTaH4apTHasa 3HTaNbNUS
0bpa3oBaHMs BELLECTB. 2 3aKOH
TepMoAnHaMmkm, obpaTMMoCTb
MpoLEeCcCoB, HanpaB/ieHNe NpoTeKaHus
MPOLLECCOB B 3aKPbITbIX CUCTEMAX;
3HTPONUSA, CTaH-[apPTHasA IHTPONUSA
obpa3oBaHmMa BelecTB. IHeprua MNbbca
(n306apHO-N30TEPMUYECKUIA MOTEHLMAN)
KaK KpUTepuin BOSMOXXHOCTM 1
HanpaB/ieHNs MPOTEKAHNSA XUMUNYECKINX
MPOLECCOB B OTKPbLITbIX CUCTEMAX.
CtaHpapTHasa aHeprus M'mbbca
obpasoBaHus BewwecTs. CocTOSHNE
paBHOBECKSA, KOHCTaHTa paBHOBECUS U ee
B3aMMO-CBA3b C aHepruen Mmbbca.
TepMoxuMmyeckne ypaBHeHNs. 3akoH
lecca n cnepcTensa n3 Hero. PacyeT
n3MeHeHus sHeprum Mbbca, sHTanLMUK,
SHTPOMUU MPU NPOTEKAHNN XUMUYECKNX
npoL,EeccoB.

2. Obwwme
3aKOHOMEPHOCTM
XUMUYECKUX
npoLeccoB

Tema 2.2.

XuMnyeckas
KWHETUKa "
paBHOBecue

[penoMeT v 0OCHOBHbIE NMOHATUSA
XUMNYECKON KMHETUKN: MEXAHN3M
peakLun, rOMO- U reTeporeHHble
peakuunmn, MONeKynapHOCTb peak-Lui.
[MoHATMe 0 CKOPOCTK peakuun,
KUHeTu4yeckas Kpueas. 3aBUCUMOCTb
CKOPOCTWN peakLun 0T KOHLEHTpaLun
pearunpyoLmx BeLwecTs - 3aKoH
LEeNCcTByIOLWMX Macc. Mopanok peakuny,
KOHCTaHTa CKOPOCTU peakLuu.
3aBUCUMOCTb CKOPOCTU peakLuu oT
TeMnepaTypbl: Npasuao BaHT-Modda,
ypaBHeHue AppeHunyca. MoHATre 06
3HepreTnyeckom bapbepe, aKTUBHbIX
YyacTuuax, sHeprum akTuea-unn. NoHsatne
0 reTeporeHHoOM 1 roMoreHHoM KaTanuse
1 KaTanusaTo-pax. ObpaTuMele 1
HeobpaTuMble peakuun. XuMmnyeckoe
paBHOBeCKEe, KOHCTaHTa paBHOBeCKS.
OcHoBHble (haKTopsbI, onpeaensioLLe
Hanpas/ieHne Te4yeHns peakuum n
COCTOAHMe paBHoBecua. MpuHunn Jle
WaTense.




3. Teopus
pacTBOPOB

Tema 3.1. Teopus
pacTtBopoB. Obuas
XapaKTepucTuka

OnpepeneHne n KnaccupmKkauus
pacTBopoB. CNocobbl BbIpaXXeHns
KOHLEHTpaLumn pacTBOPOB: MacCoBas
L0115, MaccoBas NpoLeHTHas, obbemHas
L0151, MOISipHas, MoNiipHas
KOHLIEHTpaLMsa 3KBMBaeHTa. BogHble
pacTBOpPbI 31EKTPOSNTOB, MPOLLECCHI, NPO-
ncxooswme npu pacTBOPeEHUN.
DNeKTPOSIMTUYECKAs Anuccoumanms,
CTeneHb N KOHCTaHTa guccoumaLnm.
Cnabble 1 CMAbHbIE 31EKTPONUTLI.
INeKTPOMTMYECKas AnUCcoLmMaLms Boabl.
BoaopoaHbI MOKa3a-Tenb Cpeabl.
VioHHble peakuun B pacTBopax. Fmaponns
conein. PacTBOPUMOCTb ra3os, TBEPObIX U
KUOKNX BELLLECTB B XUAKOCTAX.
ConicTBa pa3baBiieHHbIX PaCTBOPOB:
0CMOC, MOHMXEHWE AaBJIEHUS Napa
pacTBOPUTENA Hal PacTBOPOM,
MOHVXEeHNE TemMnepaTypbl 3aMep3aHns 1
MOBbILLEHWE TEMMePaTYpPbl KUNEHNS
pacTBOpPOB.

4,
DNeKTpoXuMmyeckme
npoLecchl

Tema 4.1.
DNeKTpoXumMmnyeckme
npouecchl

OKUCANTENbHO-BOCCTAHOBUTEbHbIE
peakuuu, nx knaccugpukauus. Npowecchbi:
OKMWCJIeHNe, BOCCTaHOBJIEHNeE.
OkucnnTenn, BocctaHosuTenu. MNpegmer
3NEKTPOXMMMUN. [IBONHOW 3IEKTPUYECKMI
CNOW Ha rpa-HuLe MeTann-pacTBop.
MoHATMe 06 a1eKTpoAe N 3NEKTPOLHOM
noTeHuMane, ero onpeneneHue.
CTaHOapTHbI BOOOPOAHbIV 3/1eK-TPOL.
YpaBHeHMe HepHcTa. FanbBaHNYECKUI
3fieMeHT. Knaccudukaums
rajibBaHM4YeCKNX 3J1e-MEHTOB.
DNeKTpoaABMXKYLLAs Chna
rajlbBaHN4YeCKMNX 3JIEMEHTOB.

4,
DNeKTPOXuMmyeckmne
npouecchbl

Tema 4.2.
2nekTposan3 Tema
4.3. Koppo3us
MeTassIoB

dnekTposin3. MoTeHUMan passioxKeHus.
MpaBuia OKNCNEHNSA Be-LLEeCTB Ha aHo4e
N BOCCTAHOBJIEHNSA BELLECTB Ha KaToAe.
3aKOHbI 271eKTPOM3a (3aKOHbI M.
®apages). AsneHne nonaspusaumm
3NeKTPOLOB. [IpUMeHeHne 31eKTPosn3a B
MPOMBILLIEHHOCTY. Koppo3ns MeTaioB 1
cnnaBoB. OCHOBHbIE BUAbI KOPPO3NOHHBIX
pa3pyLleHnin 1 NpoLLeccos.
Knaccugumkaums meTtasnios rno
YCTOMYMBOCTM K KOPPO3UW. XMMUYEeCKas
KOPPO3MA. DNEKTPOXUMUYECKas
Koppo3us. Koppo3us rasosas,
aTMoc(epHas, NoYBeHHas, B cpefe
aneKkTponnTa. Metoabl 3aWnThl OT
KOPPO3MK: MOKPbLITUS (OpraHnyeckune,
HeopraHnyeckue), MHrMbMpoBaHwue,
3almMTa NoTeHLManoM, NPoTeKTop-Has
3awmTa.




5. CneymnanbHble

MeTannel B MNepnoanyeckom cucteme
3/leMeHTOoB. Knaccugumkauma meTasiios.
MeTannuyeckas ca3b. Obuwme
hr3nyeckme n xuMmyeckme CBOMCTBa
MeTasnnoB. O6wme MeTobl NOJyHeHNs
MeTasIoB. TBepaoe COCToAHNE

8 Tema 5.1. MeTannbl | BelwecTsa: aMopgHoe n 2
pasgenbl Xumumn
Kpuctannnyeckoe. Kpucranamyeckoe
CTpOEeHne MeTasiNoB, KpUcTanandyeckume
pelweT-kn. Cnnasbl METaANIOB, UX
Knaccugpukaumna, nHTepmeTainyeckme
coeguHeHus. NpuMeHeHne MeTasioB 1
MX CMNJIaBOB.
WToro 3a cemecTp: 16
Utoro: 16
4.2 Copep>xaHue nabopaToOpHbIX 3aHATUHN
Konunyectso
Copep>xaHue nabopaTopHOro 3aHATUA yacos /
No HaumeHoBaHue .
3AHATUS paspena Tema nabopaTopHOro 3aHATUSA (nepeyeHb ONAAKTUYECKNX eANHNLL: Yacoe B
paccMaTpuBaeMblX MNOATEM, BOMPOCOB) | 9N1€KTPOHHOMN
¢dopme
1 cemecTp
BelecTBa NpocTble U CoXHbIe. OKCMAbI,
rMAPOKCUAbI, KNCNOThI, OCHOBaHWA, COMN
1. TeopeTuyeckune Knaccbl HeopraHnyeckmnx
1 o Peakuun mexay BellecTBaMm pasanyHbIX 2
OCHOBbI XUMUW coelHeHNN
knaccoB. OCHOBHbIe CMOCObbI MoNTyYeHUs
CJTI0XKHbIX BELLECTB.
BelecTBa NpocTble U CNoXHbIe, OKCMAabI,
rMOPOKCUAbI, KNCNOThI, OCHOBaHWA, COMN
1. TeopeTunyeckue Knaccoel HeopraHuyeckumx
2 J Peakunn Mexay BelleCcTBaMm pasanyHbIX 2
OCHOBbI XUMUW CoeIHEH NN
knaccoB. OCHOBHble CMocobbl MNosyYeHUs
CJTI0XKHbIX BELLECTB.
KonmyecTBeHHOe onpefesieHune
3 1. TeopeTuyeckune XUMNYECKUA SKBUBANEHT U XVMUYECKOro 3KBMBaJIeHTa MeTasa. 2
OCHOBbI XUMUW MOJISipHast Macca 3KBMBaJIEHTa. 3aKO0H 3KBMBaJIeHTOB. PacyeT
NOrpeLlHOCTY 3KCNepumMeHTa
KonnyecTBeHHOe onpepeneHve
4 1. TeopeTuyeckune XUMNYECKUI SKBUBAJSIEHT 1 XMMNYECKOro 3KBMBAJIEHTa MeTasna. 2
OCHOBbI XUMUW MOMISipHast Macca 3KBMBaJIEHTa. 3aKO0H 3KBMBaJieHTOB. PacyeT
NOrpeLUHOCTY 3KCNepumeHTa
CTaHpapTHas 3HTanbnmsa obpa3oBaHus
BELLECTB. IHTaNbNNS peakLUnn.
2. ObLwme w peakL
KanopumeTtpuyeckas yCTaHOBKa
3aKOHOMEpPHOCTH OnpeneneHune n3meHeHUs
5 . JKcrnepuMeHTalbHOe onpefeseHne 2
XUMUNYECKUX SHTaNbMUN XUMUYECKNX peaKkLui
N3MEHEHNS IHTANbNNN peakunn
npoLeccos .
HelTpanusaummn. PacyeT norpewwHocTyn
3KCrNepuMeHTa.
CTaHpapTHasa 3HTanbnmsa obpa3oBaHua
BELLECTB. DHTaNbNNS peakLUnn.
2. Obwue tw peakL
KanopumeTpunyeckas ycTaHOBKa
3aKOHOMEPHOCTH OnpegneneHne namMeHeHns
6 . JKCrnepuMeHTaslbHOe ornpefeseHne 2
XUMUYECKUX SHTANILMUN XUMUYECKUX peaKkLnin
N3MEHEHNS IHTANbNNK peakunm
npoLeccos

HelTpanusauun. PacyeT norpewwHocTH
3KCMeprMeHTa.




2. 06bwwme
3aKOHOMEPHOCTN
XUMUYECKUX
npoLeccoB

KUHETVKa XUMUYECKUX PeakLui v
paBHOBecHKe.

BumonekynspHble 1 MOHOMONEKYNAPHbIE
peakuun. Peakumnsa nepBoro nopaaka.
JKCnepuMeHTalibHoe onpefeneHve
3aBUCUMOCTM CKOPOCTY peakuum ot
KOHLIeHTpaLuuy peareHToB 1
TemnepaTypbl, rpaduyeckoe
n3obpakeHme. OLeHKa TeMnepaTypHOro
KO3(hpmUmMeHTa CKOPOCTN peaKkLmu.
XumMnyeckoe pasHoBecue. BausgHue
KOHLEHTPaLMN NCXOAHbIX peareHToB 1
NPOAYKTOB Ha CMeLLeHe paBHOBECHS.

2. O6buwwme
3aKOHOMEPHOCTK
XUMUYECKUX
npoLeccoB

KUHETVKa XUMUYECKUX peakLui v
paBHOBecHUe.

BuMonekynapHble 1 MOHOMONEKYIAPHbIE
peakuun. Peakuus nepsoro nopsanka.
JKCrnepuMeHTaslbHOe ornpefeseHne
3aBUCMOCTU CKOPOCTUN peakuum oT
KOHLEHTPaLn peareHTos u
TemrnepaTypbl, rpaduyeckoe
n3obpaxerue. OLeHka TemnepaTypHOro
KO3(hpumLmMeHTa CKOPOCTU peakLmu.
XvMuyeckoe pasHosecue. BnnsaHue
KOHLEHTPaLMN NCXOLHbIX peareHToB 1
NPOLYKTOB Ha CMeLLleHne paBHOBECUS.

3. Teopus
pacTBOpPOB

BoLOpOAHLI MOKa3aTenb.
Fnaponns conen.

JKCneprMeHTanbHoe onpeneneHne
BOAOPOAHOrO nokasaTtens (pH) ¢
MOMOLLbIO YHUBEPCAJIbHOW UHANKATOPHOW
6ymaru. PacyeT Mo nosay4yeHHbIM AaHHbIM
KOHLEHTPaLVM KaTMOHOB BOLOPOa B
pacTBOpax Y r’MAPOKCUIIbHbBIX aHNOHOB.
Kucnas, weno4yHas uam HelTpanbHas
cpefa B 3aBUCUMOCTMW OT BENNYUHBI pH.
OnpepneneHve conen, NOABEPrLUNXCS
rMAponv3y B BOAHOM pacTBOpE.
HanwncaHne ypaBHeHWIN peakunii
rMApOJSin3a B UOHHOM U MONIEKYSIPHOM
BUZeE.
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3. Teopus
pacTBOpPOB

BoLopoaHbI MoKasaTens.
fnaponuns conen.

JKCneprMeHTanbHoe onpeneneHne
BOAOPOAHOrO nokasaTtens (pH) ¢
MOMOLLbIO YHNBEPCaIbHOW MHAVKATOPHON
Hymaru. PacyeT no noslyYeHHbIM faHHbIM
KOHLEHTPaLMM KaTMOHOB BOLOPOLa B
pacTBOpax v r’MAPOKCUIbHBIX aHNOHOB.
Kucnas, wenoyHas nam HeTpasibHas
cpefa B 3aBNCUMOCTM OT BENNYUHBI pH.
OnpepeneHve conen, NoABeprnxca
rMaposin3y B BOLHOM pacTBOpe.
HanwncaHne ypaBHeHWIN peakLnii
rMAposin3a B MOHHOM U MONEKYISIPHOM
BUAE.

11

4.
INEeKTPOXMMUYECKNe
npoueccsl

OKNCNNTENBHO-BOCCTAHOBUTENbHbIE
peakuun (OBP).

PacuyeT cTeneHn okucieHns aTomMoB
3/1eMEHTOB B coenHeHusax. MpoLecchl
OKUC/IEHNSA 1 BOCCTAHOBJIEHMS.
OKUCUTENN N BOCCTAHOBUTEIN.
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBa 3/1IEMEHTOB B peakLMsX.
CocTaBnieHue 31eKTpoHHOro banaHca
OBP 1 ypaBHMBaHMe KO3 PULMEHTOB.

12

4.
DNeKTpoxmmMmnyeckme
npouecchbl

OKNCINTENIbHO-BOCCTAHOBUTEIbHbIE
peakuun (OBP).

PacyeT cTeneHn oKMCIeHns aToOMOB
3/1eMeHTOB B coeAnHeHusax. Mpouecchl
OKMWC/IEHNA 1 BOCCTAHOBJIEHMA.
OKUCNTENN N BOCCTAHOBUTEIN.
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBa 3/1IEMEHTOB B peakLusX.
CocTaBnieHue 3neKTpoHHoro banaHca
OBP 1 ypaBHMBaHMe KO3 PULMEHTOB.

10




13

4

npouecchbl

3}'IeKTpOXVIMI/I‘-I€CKI/Ie 3J'I€KTp0XI/IMI/I‘-IeCKVIe npoueccol.

[anbBaHMYeCcKuin sneMmeHT BonbTa,
rasbBaHNYeCKN 31eMeHT [laHnang -
Akobu (NpocTenLine KOHCTPYKLNK).
JKCnepuMeHTanbHoe NpubamxeHHoe
onpeaeneHmne aNeKTPOABMKYLLEN CUIbI
(34C) n pacyeT No 3HaYeHNAM
3N1EeKTPOAHbIX MOTEHLMaNoB..
CocTaBnieHmne CXeMbl rajibBaHNYeCcKoro
3JIEMEeHTa. DNIeKTPOXUMUYeCKmne
CBOWCTBa METaJIIOB: BbITECHEHMNE
MeTasI0B 13 PaCTBOPOB MX COMEN.
dnekTponus. MpocTenwas KOHCTPYKLMA
3/1eKTpoIn3epa. IKCNepuMeHTaibHoe
npoBefeHne 371eKTPon3a pacTBOPOB
cosien, onpeaeneHne peakuuy cpeabl B
AHOZLHOM U KaTOLHOM MPOCTPaHCTBe.
CocTaBneHne ypaBHeHWIN NPOLLECCOB,
NPONCXOLALLUX MPU 3IEKTPOSIN3E Ha
aHoAde n KaToze.

14

4.

npoueccobl

DNIeKTpoOXMMUYeckKme | NeKTPoXnMmyeckme npoLeccsl.

[anbBaHUYeCKMIN 31eMeHT BonbTa,
rafibBaHN4yeCcKun sneMeHT JaHnans -
Akobu (MpocTenLmne KOHCTPYKLUN).
JKCnepuMeHTanbHoe NpubanxeHHoe
onpefesneHne 31eKTPOABMKYLLEN CUIlbI
(3AC) n pacyeT No 3HaYeHUAM
3/1eKTPOAHbIX MOTEHLMAN0B.
CocTaBnieHne cxeMbl ranbBaHN4eCcKoro
371eMeHTa. DNIeKTPOXuMmnyeckume
CBOWCTBa METaN/IOB: BbITECHEHUNE
MeTaslsIoB N3 PaCTBOPOB UX COJIEN.
dnekTponus. MpocTenwas KOHCTPYKLMA
371eKTpoM3epa. IKCNepuMeHTalbHoe
npoBeLeHne 31eKTPon3a pacTBOPOB
cofnielt, onpefenieHne peakuum cpebl B
QHOAHOM 1 KaTOAHOM MPOCTPaAHCTBE.
CocTaBnieHne ypaBHEHWI NPOLLECCOB,
NPONCXOASALLUMUX MPU SNEKTPON3E Ha
aHode n KaToze.

15

4,
DNeKTPOXMMUYeCcKne
npoLecchl

Koppo3us MeTannos. 3amuta
METasIsIoB OT KOPPO3WMU.

Koppo3us xuMmunyeckasn un
3/1eKTPOXUMMYECKas, NPy KOHTaKTe pas-
JINYHbIX MeTannoB. ObpasoBaHune
MUKpOrasbBaHonap n nx pabota Kak
NPUYMHA 3NEKTPOXUMUNYECKON KOPPO3UN.
CocTaBfieHMe ypaBHEHU NpoLLEeccos,
NPONCXOAALLMX NPU KOPPO3uK. 3alumTa
MeTas-/I0B OT KOPPO3MM C NMOMOLLbIO
AHOLHbIX 1N KaTOLHbLIX MOKPbLITUNA,
npoTeKkTopHas 3awmnTa. ObbacHeHne
CYLLHOCTU 3alNTbl NOCPeaCcTBOM
rajibBaHM4yeckux nap.

16

4.
DNeKTpoOXnMmyeckme
npoveccsl

Koppo3us meTannos. 3awnTa
MeTaJsIzIoB OT KOPPO3unK.

Koppo3wus xumuyeckas v
3NIEKTPOXUMUMYECKAs, MPU KOHTaKTe pas-
NNYHLIX MeTannoB. Obpa3oBaHue
MUKpOrasibBaHoMmap 1 ux pabota Kak
MPUYMHA SNEKTPOXUMUYECKOW KOPPO3UU.
CocTaB/ieHMe ypaBHEHMIA MPOLLeccoB,
MPOVCXOASALLMX MPY KOPPO3WK. 3alnTa
MeTasl-7I0B 0T KOPPO3UM C MOMOLLbIO
QHOAHbIX 1 KATOLHbIX MOKPbITUI,
NpoTeKTopHas 3awwuTa. O6bsacHeHNe
CYLHOCTU 3alUThl MOCPELCTBOM
rafbBaHWYeCKUX nap.

WToro 3a cemecTp:

32

UToro:

32

4.3 Conep>xXaHue NPaKTUYeCKUX 3aHATUN

YyebHble 3aHATUSA He peann3yroTc.
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4.4. Copep>XaHue CaMOCTOATEIbHOU PaboTbl

Copep>XxaHne CaMOCTOATEIbHOM

HaumeHoBaHue - paboTbl KonuuectBo
Bupg camocTosTenbHon paboTbl
paspena (nepeyeHb ONOAKTUYECKUX €ONHULL: 4Yacos
paccMaTpuBaeMbIX MOATEM, BONPOCOB)
1 cemecTp
BbinosiHeHMe NMCbMEHHOr 0 .
KWCJIOTHO-OCHOBHbIE CBONCTBA 3/IeMEHTOB
1. TeopeTuyeckune JOoMallUHero 3afgaHua no Teme .
N UX COeAVHEHWI B 3aBUCMMOCTU OT 3
OCHOBbI XUMUW «Knaccbl HeopraHM4yecknx
; CTEMNeHN OKUC/IEHNS 3/IEMEHTa;
COeIMHEHNN»
acyeT (PakTopa 3KBMBANIEHTHOCTU U
BblInonHEeHMe NMCbMEeHHOro P q). P
1. TeopeTuyeckune MOJISSPHOW MaCChl 3KBUBaEHTa NMPOCTbIX
[lOMallLHero 3afaHus rno Teme 3
OCHOBbI XMW o N CNOXXHbIX BELWLEeCTB, 3aKOH
«XUMNYECKNIN SKBUBANIEHT»!
3KBWBAJIEHTOB.
BbINoNHEHMe NMCbMEHHOI0 COCTaBJIEHWE 3J1eKTPOHHO-Tpatmyeckmx
1. TeopeTuyeckme [OMalUHero 3aflaHus rno Teme ¢hopmMy1 aTOMOB 1 NOHOB, 4
OCHOBbI XYIMUK «CTpoeHne aToMa ¥ nepuoanyeckuii | pacrnpeneneHme 31eKTPOHOB M0 aTOMHbIM
3aKOH» opbutansm;
CBONCTBa KOBaNEHTHOW CBA3N
(HanpaB/IEHHOCTb, HaCbILLAEMOCTb,
NoNspU3yemMoCTb); OAUHAPHBIE U
CamocTosTeNnbHOE N3yyeHne .
KpaTHble CBA3W; OOHOPHO-aKLEeNTOPHbIN
1. TeopeTuyeckune TeopeTn4eckoro maTepuasna rno TemMe o
MexaHun3M obpa30BaHMs KOBaJIEHTHON 5
OCHOBbI XUMUW «XnMnYyeckas CBsi3b U CTPOEHKE
CBA3Y, KOMMJIEKCHblE COeMHEHMS,
MONEKYN»:
KoMMiekcoobpasoBaTenn n AnraHabl,
noeefeHne KOMIMJEeKCoB B pacTBopax,
MOHATNE O KOHCTAaHTe HEeCTOMKOCTMN.
KpucTannan4yeckoe n amopgHoe
CamocTosTeNnbHOE N3yyeHne
1. TeopeTuyeckme COCTOSIHWA, KpUCTaINYECKNE peLLeTKn
TeopeTn4eckoro maTepuasna no TemMe 3
OCHOBbI XUMUW (Tvnbl, NpUMepbl BELLECTB) U UX
«CTpoeHmne TBEPAOro Tena» o
CBONCTBA.
CTPYKTYpPa KOMMIEKCHbIX COeAMHEHWN,
BbIMoJIHEHME NMUCbMEHHOr 0 coctasneHue opmyn KC, HanucaHue
1. TeopeTunyeckune .
OCHOBLI XMW [lOMallHero 3afaHuns rno Teme ypaBHeHun auccoumnaumm KC un 4
«KoMnJiekCHble coenHeHns» BblpaXKeHWI A9 KOHCTAaHT HECTONKOCTM
KOMIJIEKCHBIX MOHOB.
SHTPOMUSA Kak TeEpMOAMHaMMNYecKas
CamocTosiTeNbHOE N3yyeHne
2. Obwwme pyHKLUMSA, ee 3aBUCUMOCTb OT
TeopeTn4eckKoro maTepuasna no
3aKOHOMEpPHOCTH arperaTHOro COCTOSIHWA BeLlecTsa U
TemMaM «TepMOANHAMUKE XUMUYECKUNX 5
XVIMUYECKNX N CTPOeHUs BeLlecTBa, B3aMOCBS3b
peakuun», «XMMmnyeckas KUHeTHKa un
npoueccos ) sHeprun M'mb6bca n KOHCTaHTHI
paBHOBeCKe»:
XMUMUYECKOro paBHOBeCKA
2. Obuwwe BbINonHeHne NMcbMeHHOro pacyeT U3MEHEeHWSA 3HTaNbNUKU, SHTPONUN
3aKOHOMEepPHOCTK [OMalUHero 3aflaHuns rno teme sHeprum M'mbbca B XMMUYECKNX 4
XUMUYECKNX «TepMOAMHAMMNKa XUMUYECKIMX peakuusx, MPOrHo3npoBaHue
npoLLeccos peakLuunn»: HanpasieHNs NPOTEKaHNA peakLnn.
pacyeT CKOPOCTW peakuun B
3aBUCMMOCTU OT KOHLeHTpaLumu
2. Obwwe BbinosiHeHMe NcbMeHHOr 0 HerTPau
peareHTOB (3aKOH AeNCTBYIOLNX Macc) n
3aKOHOMEpHOCTH [lOMallHero 3agaHus rno Teme
TemnepaTypsbl (ypaBHeHNs BaHT-Todda un 3
XUMUNYECKNX «XUMNYeCKas KNHeTKKa 1
. AppeHunyca), NporHo3npoBaHme
npoLeccos paBHOBeCKE»:
CMeLLeHNs XMMNYeCKoro paBHOBeCUs No
npuHumny Jle WaTtenbe.
BbinosiHeHMe NCbMeHHOr 0 y .
3. Teopus pacyeT MacCoBOW, MPOLLEHTHOW U
[OMallLHero 3agaHus rno teme y 3
pacTBOpPOB " n MOJISIPHON KOHLLEHTpaLmu;
PacTBopbl
BbinosiHeHMe NcbMeHHOr 0
pacyeT BeJIMYMHbI PH 1 KOHLLeHTpaLmm
3. Teopus [lOMallLHero 3agaHus rno teme
" MOHOB BOLOPOAA, COCTaBJIEHNE 3
pacTBOpOB MoHHble peakuun. pH. Fmaposans

conen"

YPaBHEHWI rMApPon3a coeil.
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CamocTosTeNnbHOE n3yyeHne

PaCTBOPUMOCTb ra3oB, TBepAbIX N
XNOKNX BeeCTB B XXNOKOCTAX; OCMOC,
OCMOTNYeCKOoe OaBJsieHne, NoOHMXeHne

3. Teopus [aB/eHNs Napa pacTBOpUTENS Hag
TEOpeTNYeCcKoro maTepuana no Teme 3
pacTBopoB "PacTBODL!" pacTBOPOM, MOHUXEHME TeMnepaTypsl
P 3aMep3aHuna 1 MoBbILEHNE TeMMe-paTypsbl
KWUMEeHUs pacTBOPOB, 3aKOHbI 'eHpu 1
Payns.
BbiNoJIHEHME MUCbMEHHOT 0 .
4. COCTaBJIEHNE YPABHEHUN OKUCNTENIbHO-
JOMaLUHero 3afaHunsa no Teme o
DNEKTPOXuMmnyeckue | |, BOCCTAHOBUTENbHbIX peakuuin (OBP) n 4
OK51CNMTEeNbHO-BOCCTAHOBUTESIbHbIE
npoueccsl p 3/IeKTPOHHOro 6anaHca K HUM.
peakuuu
COCTaB/IEHNE CXEM TrajlbBaHNYECKNX
3JIEMEHTOB, pacyeT MoTeHLnanos
anekTponos, 3C 3nemMeHTOB;
COCTaBJIEHNE CXeM 3/1eKTPOJIN3a CONen B
BbINoJIHEHME MUCbMEHHOT 0
4, BOZHbLIX pacTBOpPax, pacyeT Macchl
JOMallHero 3afaHusa no Teme
DNeKTpoxumMmnyeckue | |, . BblAENMBLLEr0Cs Ha KaTode MeTanna u 4
[aNbBaHMYECKNI 3IEMEHT.
npoLecchbl " obbema BbIAENMBLUNXCSA Fa30B;
SnekTpoaun3. Kopposus
COCTaB/IEHNE CXEM KOPPO3NOHHbBIX
NPOLLECCOB NMPW KOHTaKTe »xenesa ¢
yKa3aHHbIM METa/IoM B KICJION cpele 1
BO BJIaXKHOW aTMocepe.
m3anyeckne CBONCTBa MeTa0B;
MeTannn4yeckas CBs3b, aMopgHoe 1
5. CrieLManbHbie CamocTosTeNnbHOE N3yyeHne KpucTaninyeckoe COCTOAHNUE;
é3,uenb| MY TEOPEeTUYEeCKOro MaTepuasna no TeMe | Kpuctanamyeckoe CTpOEHUE MeTassos, 4
P «Me-Tannbl»: KpUCTa/sIn4yeckune peLleTKu; crniasbl
MeTasnNoB, UHTepMeTanImyeckmne
coefMHeHuns.
CMHTETUYECKME MNOANMEpDI, peakLun
noJimmepu3sanmn n NOANKOHAEHCALNN;
CamocTosTeNbHOE N3yYeHne o )
5. CneunanbHble CBOWCTBa HEKOTOPbLIX NOJSIMMEPOB;
TEopeTNYecKoro maTepuana no teme . 4
pasgensl XumMun (PU3MKO-XMUYECKNE CBONCTBA
«Mo-numepHble MaTepuabl»
NoJIMMEpPHbIX MaTepnanos,
KOMMO3MLNOHHbIE MaTepualbl.
NMOBEPXHOCTHAs 3HEPrus, NoBEpPXHOCTHOE
HaTSXXEHMNe, B3aMMOCBS3b
MOBEPXHOCTHOWM 3HEPrM 1 NoLWaan
CamocTosTeNlbHOE N3yyeHne NOBEPXHOCTU, ANCMEPCHOCTb,
5. CneunanbHble TeopeTn4ecKoro MaTeprana rno TemMe | AnMcrnepcHole CUCTEMbI, UX TUMBI, 6
pasgenbl Xummnn «lMoBepXHOCTHasA aHEepPrus. Knaccngumkauma (no pasmepy 4acTuu u
[ncnepcHble cMcTeMbl» Mo CTeneHn AUCNepCcHOCTM), OCHOBHbIE
€crnocobbl Noy4YeHUs ANCIEPCHbIX
cucteM. KonnonaHele pacTBopsbl;
HaHOCTPYKTYpbI.
UToro 3a cemecTp: 65
WToro: 65

5. NMepevyeHb y4eOHOM NuTepaTypbl M yuebHO-MeTOgMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)

n/n

Bubnuorpacdmyeckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nMTepaTypa

2014.- 236 c.

InuHka, H.J1. 3agayv n ynpaxxHeHnsa no obuien xummm : Y4ebHo-
1 | npakT.nocobue ons 6bakanaspos / H. JI. TnnHKa .- 14-e n3ga..- M., KOpanT,

DNEKTPOHHBIN
pecypc
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InuHka, H.J1. 06was xummsa : yveb. nocobue / H. J1. FanHKa .- n3g.crtep..-

DNEKTPOHHBIN

2 M., KHopyc, 2013.- 746 c. pecypc
JononHuTenbHaa nutepaTypa

3 AxmeToB, H.C. Obwas n HeopraHmnyeckasa xumus : Y4yeb. / H. C. AXMeTOB .- DNEKTPOHHBIN

5-e n3g.,ucnp..- M., Boicw.wk., 2003.- 743 c. pecypc
YyebHo-meTOAMYeCcKoe obecrneyeHmne
O6bwas xumuna : nab.NpakTUKyM A8 CTYLEHTOB HEXUMUYECKUNX

4 crneumansHocTen / T. B. T'ybaHoBa [1 ap.]; Camap.roc.TexH.yH-T, Obwasa un DNEKTPOHHbIN
HeopraHnyeckas xummsa.- Camapa, 2009.- 88 c..- Pexxnum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||204
CO60pHMK NHAMBUAYANbHbIX AOMALLUHMX 3a4aHWI NO Kypcy oben xummn :

5 c6.3apay / B. W. NeHuHa [n ap.]; Camap.roc.TexH.yH-T, O6wwasn un DNEKTPOHHbIN
HeopraHnyeckas xummsa.- Camapa, 2011.- 58 c..- Pexxum gocrtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1725
CynakoBa, T.B. Obwas xumns. ObLine 3aKOHOMEPHOCTU NPOTEKAHNS

6 | XVIMUHECKMX MPOLECCOB : MPaKTUKYM / T. B. CynakoBa; Camap.roc.TexH.yH- DNEKTPOHHBIN

T, O6wasa n HeopraHnyeckasa xmmus.- Camapa, 2010.- 63 c..- Pexxum
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1715

pecypc

JocTyn obyyatowmxca kK IP HTb Caml TY (elib.samgtu.ru) ocylecTBnseTca nocpefCcTBOM 3JIEKTPOHHON
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTMHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU

nporpaMMHOro obecne4yeHus

obpasoBaTenbHOro npouecca nNo AucuuniauHe (Moaynio), BKAOYas nepevyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyaoBaHNe.
OpraHu3oBaHO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOSIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows XP Professional onepaunoHHas Microsoft
1 . JInuEeH3noHHoe
cucTema (3apybexHblii)
2 | Microsoft Office 2007 Open License Academic Microsoft y Caoboaro
(3apybexHblii) pacrnpocTpaHaemoe

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALUOHHOU ceTU «MIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue PeXxumMm pocTtyna
1 | KaTanor obpa3zoBaTenbHbix IHTepHeT-pecypcoB. | edu.ru/index.php Pecypcel OTKpbITOrO

[ocTyna

Xnmuns. ObpasoBaTesibHbIN CanT http://hemi.wallst.ru/

PecypcCbl OTKPBLITOro
JocTyna

ANXUMUK. DNeKTPOHHbIN XypHan http://www.alhimik.ru/

Pecypcbl OTKpbITOro
focTtyna
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4 | METOANYEeCKne MaTepuassi no obuen n http://onh.samatu.ru PecypcCbl OTKpbLITOrO
HeopraHN4eCcKom XnMmm focTyna
5 | OcHoBbl XuMun. NHTepHeT-y4ebHnK http://www.hemi.nsu.ru/ Pecypilzci;KngblToro

8. OnucaHMe MaTepuanbHO-TeXHM4YECKou Da3bl, HeOOXO4MMOW ANA OCYLLEeCTBJIEHUSA
obpa3soBaTesibHOro npouecca No AucuunaumHe (Mmoaynio)

JleKuMOHHbIE 3aHATUA

* KOMMJEKT 3/IEKTPOHHbIX Mpe3eHTaL i,

* ayauTOpus, OCHaLLeHHas Npe3eHTaLNOHHON TEXHMKOW (NPOeKTop, 3KpaH, HOYTOyK),

* Habopbl 415 NOKa3a LEMOHCTPALNOHHOIO XUMNYECKOr0 SKCNEPUMEHTa.

MpakTuyeckune 3aHaTua null

JlabopaTopHble 3aHATUA

JNlabopaTopHble paboThl nposoaaTcs B ayantopum Ne 334 kopnyc Ne 1. JlTabopaTopus kadenpsl OHX
OCHallleHa yCTaHOBKaMW ANS onpefesieHns XMMUYeCKOro 3KBMUBaJIeHTa MeTassla, MU3MEHEHUS 3HTaNbNuUK
XUMNYECKUX peakLuuin, onpeneneHns 3aBUCMMOCTU CKOPOCTU peakuuin OT KOHUEHTpauuu peareHToB u
TemnepaTypbl, NpubopamMy ON5S COCTaBAEHNS NPOCTENLIEro raJlbBaHNYeCKOro 3JeMeHTa 1 onpeneneHns ero
3/IEKTPOABMIKYLLEN CUMbI, MPOCTENLWNMI SNEKTPOSIM3EPaMK A8 NPOBEAEHNSA SKCMEPMMEHTaA MO 3JIEKTPOSIN3Y,
a TakKXXe WTaTuWBbl C paCcTBOPaMM OCHOBHbIX PeakTWBOB U HabopaMu KpUCTaIMYECKUX PEaKTMBOB A4
NpoBeLEeHNSA OCHOBHbIX 3KCMEPUMEHTasIbHbIX peakumin nabopaTopHOro NpakTUKyMa.

CamocTonaTenbHasa paborta

Ons camocTtosATenbHoW paboThl obyvaoWwmnxcs npeaycMoTpeHbl paboyne MecTa B YMTalbHbIX 3anax
Hay4YHO-TEXHNYECKON BMBNMOTEKN N KOMMbIOTEPHbIX KJlaccax, pecypchbl MHHOHOPMaLMOHHO-BbIYUCANTEIbHOIO
ueHTpa ®rb0Y BO «Caml TY», OCHaLLeHHble KOMMbOTepaMn ¢ LOCTYNom B IHTepHeT, npefHa3HayYeHHble 414
paboThbl B 3/IEKTPOHHOWN NHGOPMaLIMOHHON 06pa3oBaTeNbHON Cpefe.

9. MeToaunyeckue MaTepuabl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekunm

[0 nekuun CTYyOEeHT OOJKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO nTepaTypy No Teme
NEeKUUn C TeM, 4ToObl MMeTb NpeacTaBnaeHne o npobniemMax, KotTopble ByayT pa3bupaTbCcs B NeKLUN.

Mepen HavasoM nekumu obyyvatowmmcs coobulaeTca TemMa nekuun, naaH, Bonpockl, noanexatlime
PacCMOTPEHNIO, NOBOAATCA OCHOBHblE NNTEPATYPHble NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobliaemsblin
npenojaBaTesieM, J0/KEH HE MPOCTO NPOCAyLWNBaTLCSA. OH A0/KEH OblTb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpeneH B namsTu. MNpucTynas K cayLlaHnio HOBOro y4ebHoro
MaTepuana, nosae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee M3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, Nay3a 1 T.n.), HeobxoamMmo Bcseq 3a
npenofaBaTesieM YMETb BblAENATb OCHOBHbIE KaTEropum, 3aKOHbI U ONPEAENsiTb X CodepXXaHue, Npobnemsl,
npennofiaraTb UX BO3MOXHbIE PELUEHNs, AoKa3aTeNbCTBa U BbiBOAbI. OCYLLECTBASAS Takyl paboTy, MOXHO
3Ha4YuTenbHo obnerynTtb cebe NnoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHNE U AalibHenwee
n3y4eHue.

KoHcnekTupoBaHne nekuuyn nospsonseT obpaboTaThb, CUCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoNyYeHHY UHGpOpMauuto c TeM, 4yTobbl B ByaywieM Mo)XHO BblIo BOCCTAaHOBWTbL B MaMsATW OCHOBHbIE,
coaepxaTesbHble MOMeHTbl. TUNMYHas ownbka, coBepluaeMas 0byyatoLWmnmMcs, 40C/0BHOE KOHCMEKTMPOBaHMe
peyn npenogaBaTens. Kak npasufio, Npu 3anucu «Ca0BO B C/IOBO» He OCTAeTCs BpeMeHU Ha 0bayMbiBaHNE,
aHann3 N cuHTe3 MHhopmauumn. OTbrpas HyKHY MH(OPMALIUIO, FNaBHbIE MbICK, NPO6AEMbI, peLleHns 1
BbIBOMbl, HEOOXOAMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbCs. XKenaTesbHO 0CTaBUTb B paboynx KOHCMEKTax MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
M3 PEKOMEHIO0BAHHOW NMTepaTypbl, OLOMOJHSOWMNE MaTepuan MNPOCAyLWaHHOW NeKUuUn, a Takxe
nogyepkmBatowme ocobyto BaXKHOCTb T€X UMM WHbIX TEOPeTUYeCcKnX NosioXKeHun. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLIeHHON. HyXXHO elle BOCCTaHOBUTb OTAE/IbHblIE MECTa,
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NPOBEPUTb, BCE NI MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, YTOBbl KOHCNEKT MOr BbITb
MCMNO/b30BaH B NMpouecce NOArOTOBKM K MPaKTUYECKNM 3aHATUAM, 3a4eTy, dKk3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HE0BXOAUMBIN A1 CAMOCTOSATESIbHON PaboThl.

MeToan4yeckme pekoMeHaaLmm npy NoAroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUN

MpakKTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENsX BblpabOTKU MPaKTUYEeCKMX YMEHUI 1
NprobpeTeHNs HAaBLIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekomeHAyeTcs cneaylollas cxema NoAroTOBKM K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJieHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpaXkaeT COAepXXaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa NeKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NOArOoTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOr0 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3aJaHWiA, 3a4a4 1 ap.

MoaroToBka oby4aloLwerocs K NpakTUY4EeCKOMY 3aHSATUIO NPOU3BOANTCS MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KA0W TeMbl MPaKTUYECKUX 3aHATUN 1 (nnu) nekumm. B npouecce noAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo 06paTuTb ocoboe BHMMaHME Ha CaMOCTOSATENbHOE M3YyYeHUe PeKoOMeHAO0BaHHOM
NNTEpaTypbI.

PaboTa CTyLEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpbIE
Bbl4aloTCA 0by4YaloWmMMCsa B Havyasie UaM BO BPeMS 3aHATUSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
aKTMBHOE y4acTune B 0BCYyXAEHUN KOHKPETHbIX CUTyaluid, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HaHWI
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHMA MOCTaBJIEHHbLIX MPobaeM, yMeTb HaxOAWTb MOJIE3HbIN
LOMONHUTENbHLIM MaTepunan No TemMaTuke 3aHaTuin. Obyyalowmmcs Heobxoanmo obpallaTe BHUMAHUE Ha
OCHOBHbIE MOHATNS, aArOPUTMbI, ONpeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTNYeCcKnx 3aHATUAX obyyatowmecs LOJHKHbI YMETb BbINOMHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM uan
BblpaboTaTb onpepesieHHble peweHna no obo3HavyeHHon npobneme. 3afaHma MoryT ObiTb rpynnoBbie ©
NHOMBUAOYaNbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblx 3afaHWUin, Lenen 3aHaTus, obLuen noaroToBKy
obyuyatoLwmxca npenofasaTeslb MOXeT NofAcKasaTbh 00y4aoLWwnuMcs anropuTM peLleHns amn nepsoe LencTeue,
WnKn ykasaTb obluiee HanpaBfieHWe pacCyXAeHUn. MosyvyeHHble pe3ynbTaTbl 06CY)KAATCSA C NO3ULMIA NX
afeKBAaTHOCTY MK 3PPEKTUBHOCTN B PaCCMOTPEHHOWN CUTYyaLIUW.

MeToanyeckue pekoMeHgauum npu pabote Ha NnabopaTOPHOM 3aHATUM

MpoBeneHne nabopatopHon paboTbl OeNUTCA Ha OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYeCKYIO.

Heob6x04UMbIMN CTPYKTYPHBIMU 3N1EMEHTaMU 3aHATUS ABAAIOTCA NpoBedeHne nabopaTopHon paboThl,
NpoBepKa YCBOEHHOIr0 MaTepuana, BKYaoLwas 06cyKieHne TeopeTUYeCcKmx 0CHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI UHCTPYKTaXK Mo
1NCNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTelb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLerocs
B npouecce BbinosHeHua paboTbl (npn HeobxogmmocTun). Mocne 3aBeplieHns nabopaTopHON paboTbl
NoABOAATCS UTOrW, 06CY)KAATCA pe3ynbTaThl AEATENbHOCTL.

Bo3MoXHbI cnepytowne hopMbl opraHu3auum nabopaTopHeix paboT: dpoHTaNbHaA, rpynnosas u
nHAMBMAyanbHasa. Mpn GpoHTanbHOW HOpMe BLIMOMHAETCS OfHa M Ta e paboTa (Mpy 3TOM BO3MOXXHbI
pas3JfinyHble BapuaHThbl 3agaHun). Mpu rpynnoson opme paboTa BbIMOMHAETCS rpynnon (KomaHgon). Mpu
NHOVBUAYANbHON hopMe 06yYatoLMMNCS BLIMOJHATCA UHANBUAYAbHbIE PaboThl.

Mo kakpoon nabopaTopHol paboTe MMEKTCS MeTOAMYECKME YKa3aHWd MO WX BbIMOJHEHULO,
BKJIOYAKOLIME HEOOXOAMMBIA TEOPEeTUYECKUA U NPaKTUYeCKUn MaTepuan, CcofepXKaliue 3JIEMEHTHI U
nocne0BaTeNbHYI0 UHCTPYKLMIO MO NPoBeAeHUNI0 BeIOpaHHOW paboThl, UHANBUAYAJbHbIE BAapUaHTbl 3afaHURA,
TpeboBaHMs 1 HOpMY OTHETHOCTU MO JaHHOW paboTe.

MeTooun4yeckme pekoMeHgaumum no BbINOJIHEHNIO caMoCToATeSIbHOM pa6OTbI

OpraHu3auns CamMoCTOSTENbHOW paboTbl 0ByYalOUMXCA OPUEHTUPYETCS Ha aKTWUBHbIE METO.b
OBMlafjeHWs 3HAaHWAMW, pa3BUTME TBOPYECKMX crnocobHoCTel, nepexod OT MOTOYHOro K
VHAUBMAYANIM3NPOBAHHOMY 00YYEHUIO C Y4eTOM NOTPEBHOCTEN 1 BO3MOXHOCTE 00y4atoLlerocs.
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CamocToaTenbHas paboTa ¢ yyebHuKamu, yyebHbIMKU NocobusMu, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNSA
[OMOSIHUTENbHbIX 3HAHWIA, NO3BONAET 3HAYUTESIbHO aKTUBM3NPOBATHL MPOLIECC OBMaAEHUS UHGOpPMaLnen,
crnocobcTByeT 6osiee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobX0AMMO BblyYMUTb HAaW3YCTb M BHECTWU B r10CCapuUin, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HemnocpeACTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

e B KOHTAKTe C nNpenofaBaTesieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMLAALNN
3a[l10/DKEHHOCTEN, NPW BbIMOJAHEHUN UHANBUAYANbHbLIX 3aJaHUA U T.4.;

e B 6ubNMoOTEKE, AOMaA, Ha Kadenpe npu BbIMONHEHWUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajau.

I HEeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCsS CaMOCTOoATeNbHON paboThl ABASeTCS
3JIeKTPOHHas MHGOpMaLNOHHO-06pa3oBaTebHaa cpefa yHMBepcuMTeTa, KoTopas obecnevymBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammaM OUCUUNAWUH (MOAYNEeR), NPaKTUK, K U3AaHUAM 3NEKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®DoHA OLEHOYHbIX CPencTB No AucuUnanHe (Moaynio)

®oHpA OLLEeHOYHbIX CPeACTB NpefcTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.5.02.03 «Xumuns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.5.02.03 «XumMus»

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOrNYeCcKoe
obecneyeHmne MaWMHOCTPOUTENbHbIX
NPOV3BOACTB

Kop u HanpaBJsieHMe NoAroTOBKM
(cneuuManbHOCTDb)

MeTannoobpabaTbiBatOLLINE CTAHKNA U
HanpaBneHHoCTb (npocunb) P W

KOMMJIEKCbI
Ksanudukauus bakanasp
®dopmMa obyueHus OyHas
Fop HavYana NoAroToBKU 2020

QaKynbTeT MaMHOCTPOEHNS, MeTallyprum un

UHcTuTyT KyJbTeT
CTUTYT / dakynbTe TpaHcropTa

Kahenpa "TexHonorna MallMHOCTPOEHUS,

Beinyckalowas kadenpa CTAHKWN N UHCTPYMEHTbI"

Kadeppa-paspaboTuuk Kacteapa "Ob6Lias n HeopraHnyeckasa xummsa"

06beM OUCUMMIIUHLI, Y. / 3.e. 144 /4

dopma KOHTpONA (NpoMeXXyToyHas

SK3aMeH
aTTecrauumn)
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MNepeyeHb NnaHMpyeMbix pe3ysnbTaToB 00y4eHUs No aucuunnuHe (moaynio),
COOTHECEHHbIX C NJIAaHMPYEMbIMU pe3ysibTaTaMU OCBOeHUA obpa3oBaTeNibHOM

nporpamMmbi

Kon u HamMeHOBaHUe KOMMEeTeHLU U

KOMMEeTeHLUHU)

Pe3ynbTathl 0OyuyeHus (3HaTb, yMeThb, BlafeTb,
COOTHEeCeHHble C UHOUKATOPaMMN A,0CTUIKEHUS

ObuenpodeccnoHanbHble KOMNETEHLUN

ONMK-1 cnocobHOCTLI0 NCMOb30BaTh
OCHOBHbI€ 3aKOHOMEPHOCTH,
LencTBytoLme B npouecce
N3roTOBJIEHNA MALLMHOCTPOUTENbHbIX
n3gennin Tpebyemoro KavyecTsa,
3a[4aHHOr0 KOMYyeCcTBa npwu
HavMeHbLLMX 3aTpaTax 0bLwecTBEHHOro

TpyLa

(OMNK-1) -1

Brnanetb Bnagetb: meTogaMmu nposefeHns ousnye-ckoro u
XMMMYECKOro 3KCNnepumMeHTa U MaTemaTuyeckon obpaboTku
NoNly4YEeHHbIX pe3yabTaToB, ero aHanusa n 0606LeHNs;
CoCTaB/ieHUs 0T4eTOB 0 paboTe C aHaNM30M pe3ynbTaToB B2-

3HaTb 3HaTb: OCHOBHbLIE 3aKOHbI OPraHNYeCcKon n
HEeopraHMYeckom XMMnUN, KNaccnukaLno n CBONCTBa
XUMWUYECKNX 3JIEMEHTOB, BeLecTB 1 coegmnHeHnn 33- (OMNK-1)

YMeTb YMeTb: NCNO0/b30BaTb OCHOBHbIE 3/1eMeH-TapHble
MeTobl XMMNYECKOro nccaenoBa-Hus BeLecTB U
coeauHeHunn Y3- (OMNK-1) -l

Manuu,a COOTBETCTBUA OLUEHO4YHbIX CPpencTB 3anNJlIaHUPOBaAHHbLIM pe3yJjibTaTaM

obyyeHus

Tekywiun

MpomexyT
Kopn n HauMeHoBaHue KOHTpPOJIb
Pe3synbTaTthl 00y4yeHus OueHo4YHble cpencTBa oyYyHas
KOMNeTeHUuun ycnesaeMo
aTTrecTtaums
CcTH
1. TeopeTuyeckne OCHOBbl XMMUHU
OMK-1 cnocobHoCTLI0
MCMoJb30BaTb OCHOBHbIE
3aKOHOMEpPHOCTH,
eficTByloLWMe B npoLecce
A yioul pou 1. KOHTpObHasA paboTa No
N3roTOBMIEHNA "
TeMe "Knacchl
MALLUVHOCTPOUTENbHbIX . HeODraHNYECKIX la HeTt
n3penuit Tpebyemoro 3HaTb 3HaTb: OCHOBHbIE 3aKOHbI OPraHNYeckomn un p o
KauyecTBa, 3aaHHOro HeOpraHMYeckol XM, KnaccudnKaLmio u ceoiicTea | COBANHEHUNAT.
KOM4YecTBa npu XUMUNYECKUX 31eMEHTOB, BELLEeCTB U COeAMHEHNN 33-
HaVMeHbLINX 3aTpaTax (OMNK-1) -I
06l ecTBEHHOr o0 Tpyla
BOMPOCHI MO AaHHbIM
Temam B
Het [a
3K3aMeHaLMOHHbIX
6uneTax
1.2. OT4eT no
YMeTb YMeTb: UCMOJIb30BaTb OCHOBHbIE 3/1IEMEH- .
nabopaTtopHoil paboTe
TapHble MeToAbl XMMNYECKOro NCCef0Ba-HNS BELeCTB | |, o Oa Het
° XuMuyeckui
1 coegnHeHuin Y3- (OMNK-1) - "
3KBMBANEHT".
1. oT4eT no nabopaTopHo
Bnapetb BriageTb: MeToAaMu nposefeHns usmnye- N
paboTe "Knaccebl
CKOr0 U XMMUYECKOr0o 3KCMEPUMEHTA 1
z HeopraHn4yeckKunx
MaTeMaTU4ecKon 06paboTKM MoyHeHHbIX .
coeguHeHnn". 2. OT4yeT no Ha HeTt

pe3ynbTaToB, €ro aHann3a n 0606LLieHNs; cocTaBNeHNs
oT4eTOB 0 paboTe C aHa/M30M pe3ynbTaTos B2-
(OMNK-1) -1

nabopaTopHoil paboTe
"Xumnyecknin
3KBUBaNEHT".

2. 06u.|.v|e 3aKOHOMEPHOCTU XUMUYECKUX npoL,eccoB
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OMK-1 cnocobHoCTLI0
1CM0/1b30BaTh OCHOBHbIE

Zael(ﬁ(::ig;dzﬂfg;mﬁpouecce 1. nabopaTopHas paboTa
"OnpepenenHvie sHTaNbNNK
N3roTOB/IEHUS YMeTb YMeTb: UCM0Jb30BaTb OCHOBHbIE 3/IEMEH- eaE ’SM HeiTDaM3aLN"
MaLLUMHOCTPOUTENbHBIX TapHble MeTOAbl XMMNYECKOro NCCef0Ba-HUS BELLECTB p J'IagopaTopHF;ﬂ pa6c|;LTa ' Ja Het
n n coefimHeHmn ¥Y3- (OMNK-1) -I
ﬁgﬂggf:;g’gﬁgemm A ( ) CKOPOCTb XUMUYECKIX
+ 3alanHoro peakumn"
KOMIMYecTBa npu '
HaUMeHbLLMX 3aTpaTax
00LLeCcTBEHHOr0 TpyAa
Bnapetb Bnagetb: MeTogaMu npoeefeHns pusmye- 1. nabopaTopHas paboTa
CKOr0 U XMMNYECKOr0o 3KCMepUMEHTa 1 "OnpepnenexHue aHTaNbLNUN
MaTemMaTu4eckon obpaboTKmM NoayYeHHbIX peakuuun HenTpanmsaummn”. HeT HeT
pe3ynbTaToB, ero aHanu3sa u obobuieHuns; coctaBnerHus | ". JlabopaTtopHas paboTa
oT4yeTOB 0 paboTe C aHanM30M pe3ynbTaTos B2- "CKOPOCTb XMMUYECKNX
(OnK-1) - peakuuin".
1. KoHTponbHas paboTta no
Teme "Xnmunyeckas
TepMoAgnHamunka". 2. la HeT
3HaTb 3HaTb: OCHOBHbIE 3aKOHbI OPraHN4YecKoii 1 KoHTpoLHas pabota no
HeopraHM4eckoll XMW, KNaccuduKaLmio 1 ceoiicTea | TEME "XMMIveckas .
XNMUYECKNX 31EMEHTOB, BELLECTB 1 COeAUHEHNI 33- KWHETWKa U paBHOBECHE".
(ONK-1) - BOMPOCHI MO AaHHbIM
TemMaMm B
Het [a
3K3aMeHaLMOHHbIX
6uneTax
3. Teopus pacTBOpoB
OlMK-1 cnocobHocTblo
MCM0/b30BaTb OCHOBHbIE
3aKOHOMEPHOCTH,
NCTB nesn
Aencreylollne B npotiecce ) 1. labopaTopHas paboTa
N3roTOBJIEHUS YMeTb YMeTb: UCMOJIb30BaTb OCHOBHbIE 3/1IEMEH- Mo Teme "OnpeesneHme
MaLUNHOCTPOUTENbHbBIX TapHble METOAbI XMMUYECKOro NCCIEA0BA-HUA BELLECTB | oo " I-FI) 2CTBODOB JOa HeT
nsgenuin Tpebyemoro 1 coegnHeHnn ¥Y3- (ONK-1) - ug on|/|3"p P POB.
KayecTBa, 3alaHHOr0 P '
KOMIMYyecTBa npu
HaUMeHbLLMX 3aTpaTax
06LLeCcTBEHHOr0 TPyAa
Bnapetb BriageTb: MeToAaMu nposefeHns usmnye-
CKOr0 U XMNYECKOro 3KCepuMeHTa 1 1. OT4eT no nabopaTopHom
MaTeMaTu4eckon 0bpaboTKuM NoNyYEHHbIX paboTe "OnpepeneHve fla Her
pe3ynbTaToB, ero aHanAmn3a u 0606LeHns; cocTaBneHns | BeanyinHbl pH pacTBOPOB.
oT4eToB 0 paboTe C aHaNM30M pe3ynbTaTos B2- maponuns".
(OMNK-1) -1
3HaTb 3HaTb: OCHOBHbIE 3aKOHbl OPraHNYeckon 1 o
- . Bonpockl no gaHHon Teme
HeopraHM4yecKon XMMnmn, KnaccumKaumno n CBONCTBa
< B 3K3aMeHaLUMNOHHbIX Het Ha
XMMUYECKMX INIEMEHTOB, BELLECTB 1 COeAIMHEHNN 33-
6uneTax
(OMNK-1) -1
4. dneKTpoXMMMnyeckme npouecchbl
OlMK-1 cnocobHocTbI0
MNCMO0/b30BaTb OCHOBHbIE
3aKOHOMEPHOCTH,
NCTB nesn
Aencreylollne B npouecce 1. KOHTpObHble paboTbl No
N3roTOBNIEHUS YMeTb YMETb: UCM0JIb30BaTb OCHOBHbIE 3/1EMEH- TemaM "TanbBaHmeCKuit
MaLUNHOCTPOUTENbHBIX TapHble METOAb XMMM4ECKOro UCCNIA0BA-HUA BELLECTB | o\ i oo o Het Het
ngenuii Tpebyemoro n coefnHeHunn ¥Y3- (OMNK-1) -I "Koppo3vlm MeTaF})moa" !
Ka4yecTBa, 3aJaHHOro '
KOJINYecTBa npm
HaUMeHbLUMX 3aTpaTax
00LLeCcTBEHHOr0 TpyAa
1. labopaTopHas paboTa
"OKNCNUTENbHO-
BnapeTb BriageTh: MeToAaMu nposefeHns usmnye-
BOCCTaHOBUTEJIbHbIE
CKOrO U XMMUNYECKOro 3KCNepuMeHTa 1 cakLN", 2
MaTeMaTu4eckon 0bpaboTKu NoayYeHHbIX P o
JNlabopaTopHas paboTa JOa Het
pe3ynbTaToB, ero aHann3a n 0606LeHns; coctaBneHus | N
lanbBaHUYSECKINIA

0T4eToB 0 paboTe C aHaAN30M pe3ysibTaToB B2-
(ONK-1) -

3N1eMeHT. dnekTponns". 3.
NabopaTopHas paboTa
"Koppo3usa meTasnios".
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1. KoHTponbHas paboTta no
Teme "OKuccanTenbHo-

BOCCTAHOBUTEJIbHbIE Ha HeTt
3HaTb 3HaTb: OCHOBHbIE 3aKOHbl OPraHNYeckon n peakuun". 2. KOHTposbHas
HeopraHM4yecKom XMMnmM, KnaccugmKaumno n CBOMCTBa pa6oTa
XUMUYECKMX 3/IEMEHTOB, BELLECTB N COeANHEHNIA 33-
(OMK-1) -I BOMPOCHI MO AaHHbLIM
TemMaM B HeT la
3K3aMeHaLOHHbIX
buneTtax
5. CneuunanbHblie pasaenbl XMMUK
OMK-1 cnocobHoCTLIO
MNCNOSIb30BaTb OCHOBHbIE
3aKOHOMEpPHOCTH,
LencTByloLmMe B npouecce
N3roTOBNEHUS YMeTb YMeTb: UCM0JIb30BaTb OCHOBHbIE 3JIeMeH-
MaLLUMHOCTPOUTENbHbIX TapHble MeTOobl XMMUYECKOr0 NCCNefoBa-HNSA BELLECTB
nsnenuin Tpebyemoro n coeanHeHunn Y3- (OMNK-1) -
KayecTBa, 3aJlaHHOr0
KOIM4ecTBa npu
HaWMeHbLUMX 3aTpaTax
06LLecTBeHHOro Tpyaa
Bnapetb BrageTb: MeToAaMu nposefeHns usmnye-
CKOrO U XMMUNYECKOro 3KCNepumMeHTa 1
MaTeMaTu4eckon 06paboTKM NoyHeHHbIX
pe3ynbTaToB, ero aHanu3a n 0606LeHUs; cocTaBeHNs
0T4eTOB 0 paboTe C aHa/M30M pe3ynbTaToB B2-
(ONK-1) -
3HaTb 3HaTb: OCHOBHbIE 3aKOHbI OPraHNYecKon 1 BoMpoch! B
HeopraHMYyeckom XMMmm, KnaccugpukaLmo n CBONCTBa
. 3K3aMeHaLUNOHHbIX HeTt JIE]
XUMUYECKUX 3/1EMEHTOB, BELLECTB 1 CoeANHEHNI 33- BuneTaX.

(ONK-1) -1
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3. TunoBbie KOHTPOJIbHbIE 32JaHUSl M HHbIe MATEPHUAJIbI, HE00X0UMBbIE /15l OLleHKH 3HAHWI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapaKTepu3youe 3Tanbl GopMupoBaHus
KOMIIeTEeHIIMi B Mpolecce 0CBOEHUsSI 00pa30BaTeIbHON NPOrPAMMBI.

[Tepeuenp moanexalux OLIEHKE pe3yJbTaTOB 0OydeHUs (IoKa3aresnel NMposBICHHUS KOMIETEHIMMI:
BJIQ/ICHUN, YMEHUM, 3HAHUI1) MPU KCIOJIb30BAHUHU MPEAYCMOTPEHHBIX pabouell MporpaMMoil AUCLMILIIUHbI
OLIEHOYHBIX CPEJCTB IIPEACTABICHBI B TA0I. 2.

Hioxe npencrasiieH o0paser 3K3aMEeHAIIMOHHOT0 OHJIeTa.

MuHHCTEpCTBO 00pa3oBaHus U HaAyKu PD
DegepanbHoe rocyIapcTBeHHOE 0I0KeTHOEe 00pa3oBaTe/bHOe YUpexKIeHne
BbICIIEr0 00pa30BaHUs
CAMAPCKMI

NOAMTEX

- CAMAPCKHWH I'OCYJAPCTBEHHBIV TEXHUYECKWA YHUBEPCUTET

Kadenpa OOmias u Heopranuyeckast XUMUs

BUJIET Ne 0

no pucuumumae « XUMUS»
Hanpasnenune noarorosku 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 0OOecrieueHe
MAaIIMHOCTPOUTENIbHBIX IPOU3BOACTBY, (hakynbTeT MMT, cemectp 1

1. DnexTpoaun3, noTeHuan pasnoxeHus (onpenenenus). [IpaBuia pa3psaku HOHOB Ha 3JEKTPOJaX MpH
anekTpoiuse. [IpuMepsl 31eKTposm3a paciiaBoB U pacTBOPOB.
2. IlepBblii 3aKOH TEPMOAMHAMUKY, BHYTPEHHSISI SHEPTHs, padoTa. DHTANBINS KaK (YHKIHS COCTOSHHS
cucTeMbl. Vcronp30BaHNe SHTAIBIMY B TEPMOXHUMUYECKUX pacyeTax.
3. Paccumnraiite pakTOp SKBUBAIEHTHOCTH U MOJISIPHYIO MAcCy SKBHUBAJICHTA JJIsl pEarupYIOLINX BEIISCTB
B pPeaKLUu:

3NaOH + H3PO4 = NasPO4 + 3H.0

CocraBui: nou. T.B. CyngakoBa YTBepxaaro:
3aB. xadeapoi

« » 20 T npo¢. N.K. Iapkymmn
« » 20 1.

1. [lepeyeHb BONPOCOB /IJIsi MPOMEKYTOYHOI aTTeCTANMM (IK3aMEH)

1. Xumus - Hayka O BEHIECTBaX W UX MPEBpAIICHUSIX. XUMHUYECKOE SBJICHUE. XUMHUYECKUM SKBUBAJICHT.
ModsipHast Macca SKBHBAJICHTA IPOCTHIX U CIIOKHBIX BelecTB. MOJISIpHBIN 00beM 9KBUBAJIEHTA ra30B. 3aKOH
HKBHUBAJICHTOB.

2. OcCHOBHBIE KJIaCChl HEOPTaHWYECKUX BEIIECTB: OKCUIBI (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE),
THAPOKCH]IBI (OCHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIE), CONU (CpEeTHUE, KUCIIbIE, OCHOBHBIE).

3. CoBpeMeHHasi TEOpHsI CTPOEHHUSI aToMa (SApo, DIEKTPOHBI). KBaHTOBO-MeXaHMYecKass MOJEIb aToMa.
KopnyckynsipHO-BOJIHOBOM Jyanusm 3JeKTpoHa: ypaBHeHue J. [lIpeaunrepa, MpUHIUMIT HEONIPEAEIEHHOCTH
B. I'eitzen6epra. KBantoBbie uncia, arToMHbIe OpOUTAIIH.

4. MHOTOAJIEKTPOHHBIE aTOMBI, SKpaHupoBaHue. [ [pUHIUITBI 3aTTOTHEHUST aTOMHBIX OpOUTAJICH AIEKTPOHAMH:
npuHuun [laynu, npasuno I'yHaa, nmpuHIMN HauMeHbLIEH sHepruu, npasuna KieukoBckoro. ITpockok
(poBai) IeKTpOHA. DICKTPOHHBIE U JIEKTPOHHO-Tpaduueckne Gopmyibl. 5. CBONCTBAa aTOMOB: TTOTEHITAAT
MOHM3ALIH, CPOJCTBO K JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS.



6. CoBpemenHnas popmyauposka [leproandeckoro 3akona. [Toustue 06 S-, p-, d- a1eMeHTax.

7. XuMHUecKas CBs3b: OINpPENEICHHWE, MEXaHW3M o00pa3oBaHWs. OHepreTuyeckas JauarpaMma JBYX
B3aMMO/ICHCTBYIOMUX aTOMOB. OCHOBHBIE BUJIbI XUMUYECKOM CBSI3U: KOBaJICHTHAsI (TIOJISIpHAS ¥ HETIOJsIpHAs ),
MOHHasl, BoJlopoHas. CBOWCTBa KOBAJIEHTHOW CBSI3U: HAIIPaBJIEHHOCTb, HACHIIIAEMOCTh, HOJSPU3YyEMOCTb.
[TonsTre o rubpuauaK aTOMHBIX opOuTaneil. OguHapHBIE U KPaTHBIE CBSI3U.

8. DNeKTpUYECKU MOMEHT JIUIIO0JISA, MOJISIPHOCTh MOJIEKYJI U IPOYHOCTh XUMUYECKOU cBA3HU. VIOHHAsI CBA3b U
€€ CBOICTBA: HEHAIIPABJIEHHOCTh U HEHACKIILAEMOCTh. CTPYKTYpa HOHHBIX U MOJIEKYJIIPHBIX COCIUHEHUN.

9. BonmopoaHasi CBSI3b M MEXMOJIEKYJISIPHbIE B3aUMOJICHCTBUS, UX CBS3b C (U3UYECKUMHU CBOMCTBAMHU
BEILIECTB.

10. JloHOpHO-aKIIENTOPHBIM MEXaHU3M O0Opa30BaHUSI KOBAJICHTHOM CBA3U. KOMIUIEKCHBIE COeTUHEHUs, UX
CTpyKTypa u knaccuduxanus. [loBegeHre KOMIJIEKCOB B pacTBOpax.

11. IIpenmer TepmoauHamMuku. OCHOBHBIE NOHATHA: cUCTeMa, (a3a, KOMIIOHEHT, TEPMOJUHAMUYECKUE
napameTpsl U GyHKIUH.

12. 1 3akoH TepMOAMHAMMKH, paboTa, BHYTPEHHSS DSHEPIUs, OSHTAJbIMS, CTaHAApTHas SHTAJIbIIUA
o0pa3oBaHUs BEILIECTB.

13. 2 3aKOH TepMOJMHAMUKH, OOPaTUMOCTh MPOLIECCOB, HAIIPaBJIEHUE MPOTEKAHUS MPOIECCOB B 3aKPBITHIX
cuUcTeMax; JSHTPONHMSA, CTaHJApTHas OSHTpPONMs oOpazoBaHMs BemlecTB. JHeprus [ub6ca (u306apHO-
M30TEPMUUYECKUN MOTEHIMaN) KaK KPUTEPUIl BO3MOXHOCTM U HANpaBICHHUsS MPOTEKAHUS XMUMHUYECKUX
IPOLIECCOB B OTKPBITHIX cucTeMax. CtannaprHas sueprus [ m66ca oOpa3oBaHus BEIIECTB.

14. CocrossHue paBHOBecHs, KOHCTaHTa paBHOBECHUS M €€ B3aUMOCBS3b C dHeprued ['nbbca.
Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca u cienctBust u3 Hero. Pacuer usmenenust sueprum I'm60ca,
SHTAJIBIINHU, SHTPOIIUU IIPU MPOTEKAHUU XUMHUECKUX MPOIIECCOB.

15. Ilpeamer U OCHOBHBIE NOHSTHSI XUMHUYECKOM KUHETHMKU: MEXAaHHU3M PEAKLUH, TOMO- U IE€TEPOTE€HHBIE
peaxkuuu, MOJEKYJIIpHOCTh peakuuil. [loHdaTHe 0 ckopocTH peakuuu, KHHETHYecKasi KpuBasi. 3aBUCUMOCTb
CKOPOCTH pE€aKkLMU OT KOHLEHTpAalMM pearupyrollux BEIIEeCTB — 3aKOH AelcTBYroummx Macc. [lopsmok
peaxkiuu, KOHCTaHTa CKOPOCTH peaklUy. 3aBUCUMOCTh CKOPOCTH peaKly OT TeMIIepaTypbl: IpaBuiio BaHT-
I'odda, ypaBuenue Appenuyca. Ilonarue o6 sHepreTnyeckoM Oapbepe, aKTUBHBIX YacTULAX, HYHEPTUU
aKTUBaLUU.

16. IlonsiTHE O TeTEpOreHHOM M TOMOTE€HHOM KaTajlu3e M Karanuzaropax. OOpaTuMble M HEOOpaTHMbIE
peakiuu. XUMHYECKOE paBHOBecHE, KOHCTaHTa paBHOBecHs. OCHOBHbIE (DaKTOPBHI, OIpeEIeAone
HaIpaBJIEHUE TEUEHUS PEaKMK U cocTosiHue paBHoBecHs. [Ipunnun Jle Ilatense.

17. Onpenenenue u knaccudukamnus pactBopoB. CriocoObl BhIpaKeHUs KOHIIEHTPALUU pacTBOPOB: MaccoBast
T0J1s1, MaccoBasi MPOLIEHTHAsL, 00bEMHAs J10JIs1, MOJIIpHAst, MOJISIpHAs! KOHIIEHTPALUS SKBUBAJICHTA.

18. BoHbIE pacTBOPBI JIEKTPOJUTOB, MPOLECCHI, MPOUCXOIAIINE TP PACTBOPEHUHU. DJIEKTPOIUTAYECKAS
JMCCOLMAIUS, CTENIeHb U KOHCTaHTa Auccouuaruy. Cinalble U CUIIbHBIE JJIEKTPOITUTHI.

19. DnexTponuTHYecKass aHCCOLMalvs BOJbl. BomoponaHbeii mokaszarenb cpeabl. MOHHBIE peakiuud B
pactBopax. I'maponus coneil.

20. PacTBOpUMOCTb Ia30B, TBEPIIX U KUAKUX BEIIECTB B KUAKOCTIX. CBONCTBA pa30aBIEHHBIX PACTBOPOB:
OCMOC, TIOHMKEHHE J1aBJICHUS [1apa paCTBOPUTEIIS HAJl paCTBOPOM, ITOHM)KEHNE TEMIIEPATypbl 3aMEP3aHUS U
MOBBILIEHUE TEMITEPATyPbl KUIIEHUS! PaCTBOPOB.

21. OKuCIUTENbHO-BOCCTAHOBHUTENbHbIE peakuuu, ux kiaccudukanus. [lpomeccel:  okucieHue,
BOccTaHOBJIEHUE. OKUCIUTENN, BOCCTAHOBHUTEIIH.

22. TlpenMeT 37eKTPOXUMHH. JIBOWHOW AJIEKTPUYECKH CIOH Ha rpaHuIle MeTaul-pactBop. Ilonstue 06
JJEKTPOJIE M DJIEKTPOAHOM IOTEHLHae, ero omnpeneneHue. CTaHAApTHBIA BOJAOPOAHBIA 3JIEKTPOI.
VYpasuenue Hepucra.

23. TanpBanmueckuii snemeHT. Kiaccudukanusi raJbBaHUYECKHUX 3JIEMEHTOB. DJICKTPOIBIIKYIIAS CUJa
raJIbBAHUYECKUX JIEMEHTOB.

24. DOnextponus. [lorenmuman pasznoxkeHus. [IpaBuina OKUCIEHHUsI BEIIECTB HAa aHOJIE U BOCCTAHOBJICHUS
BEILIECTB Ha Karoje. 3aKOHbI 3JieKTposn3a (3akoHbl M. Dapanes). SBieHue MOISPU3ALUUA IIEKTPOJOB.
[IpuMeHeHue 31eKTpoIin3a B IPOMBIIUIEHHOCTH.

25. Koppo3us MeTauioB U ciiiaBoB. OCHOBHBIE BUJIbI KOPPO3HOHHBIX pa3pylIEHUI U NIPOLIECCOB.
Knaccudukanuss MeTayioB M0 yCTOWYUBOCTH K KOPPO3WU. XHUMHUYECKas KOPPO3Hs. DJIECKTPOXUMHYECKAs
kopposus. Kopposus razoBas, atMocepHasi, IOYBEHHAs!, B CPEJIe FIEKTPOIIUTA.



Mertonbl 3aIMThl OT KOPPO3MM: MOKPBITUS (OpraHMYECKHEe, HEOPraHWYEeCKHEe), MHIMOMpOBaHUE, 3alUTa
MOTEHIMAJIOM, TIPOTEKTOPHAS 3aIUTa.

26. Meramsl B Ilepuoguueckoii cucreme anemenToB. Kiaccudukanus merannoB. MeTtaimyeckas CBS3b.
OOume puznyeckne 1 XUMHUECKUE CBOCTBAa MeTayuIoB. O0IIME METO/IbI TOTYYCHHS METAILIOB.

27. TBepaoe cocTosiHME BelecTBa: aMop(Hoe U Kpuctammueckoe. Kpucramiueckoe cTpoeHHE METAIIOB,
KPUCTAJUTNIECKUE PEIICTKH.

28. CriaBbl METAJUIOB, UX KiacCU(UKaLKs, MHTEpMEeTAJUIMYEeCKHe coequHeHUs.J{narpaMmmbl IUIaBKOCTH
METAJUIOB.

29. CuHTeTHYeCKHE MOJUMEpHl: ONpEAEICHUE, OCHOBHBIE peakIUH MOJdy4deHus (moiauMepusanus,
MOJIMKOHJICHCAIUs), oMuromMepsl. CBOWCTBA HEKOTOPHIX MOMUMEpPOB. DHU3MKO-XMMHYECKHE CBOWCTBA
MOJMMEPHBIX MaTepuaioB. KoMIO3ULIMOHHBIE MaTepHAIbL.

30. AucriepcHoE COCTOSIHUE BemlecTBa. J(ucnepcHpie CHCTEMBI, KiTacCUpUKAIHs (110 pa3Mepy YacTHII U IO
CTeINeHH TucrnepcHOCTH). OCHOBHBIE CLIOCOOBI MOMYyUYSHHS JUCTIEPCHBIX cucTeM. [ToBepXHOCTHAs 3HEPrus u
BJIMSIIOIME HA Hee (DaKTOpBI, TOBEPXHOCTHOE HaTshKeHHEe. KoutonaHpie pacTBOPBI; HAHOCTPYKTYPHI.

3.2. TeMbl 1OMAaNITHUX MUCbMEHHBIX 32/1aHUI U KOHCIIEKTOB

Tembl TOMaIIHUX CaMOCTOSTENbHBIX TUCHbMEHHBIX 3aJaHUH M KOHCIIEKTOB JJIS1 CAMOCTOSTENILHOTO

M3Y4YEeHHsI HEKOTOPBIX TEM Ipe/IcTaBleHbl B paboueil mporpamme B Tal. 7.
IIpumepsl NMCbMEHHBIX JOMALIHUX 3a1AHUI

Tema «Kiaccbl HeOpraHu4ecKHUX coeTHHEeHUID:

1. CocraBbTe (hopMyy OKCHIA DJIEMEHTA a30Ta B CTENEeHU okuciaeHus +5. Kakue cBoiicTBa oH
nposiBisier? Hanmummmre ypaBHEHUS peakiuii, MOATBEPKIAIONIMX XapaKTep STOr0 OKCHIA.

2. HazoBuTe ciieyIoIye CoiIM 1 ONpeIesITe CTENeHb OKUCISCHHUS MeTallla U KUCI0TOOOPa3yIoIIero
anementa:MgOHCI, FeS.

3. CocraBbTe popmyity cynbdata xpoma (I11) n HanummTe ypaBHeHue ee AUCCOLUAIMM HA HOHBI.

Tema « XMMHUYECKHI YKBHBAJIEHT) .

1. BeraucnuTe SKBUBAJICHT U MOJIIPHYIO MacCy SKBUBaJICHTa MeTayla B coeqHeHnr MnOo.

2. BeruncnuTe 5KBUBAJICHT U MOJISIPHYIO MaccCy SKBUBaneHTa coenuuenus MnOx.

3. Beruucnure MOJISIPHYIO MacCy 3KBHBAJIEHTA METAJJIa U ONPEECTUTE CaM METaJI, €CJIM U3BECTHO: B
PEaKIUIO ¢ KUCIOTOU MpH H.y. BeTynuiio 0,2 r ABYXBaJIEHTHOTO METajuia, Py 3TOM BhIIETUI0Ch 190 M
BOJIOpOJIA.

Tema «TepMOAUHAMUKA XUMHUYECKUX PeaKIUii»:

1. IIpu coenunennn 2,1 r xxenesa ¢ cepoil Beiaenuinock 3,77 kJx Temna. PaccunTaiite sHTaNbIMIO
obpazoBanus cyabdua xeresa (11).

2. Onpenenure, MOJIOKUTEIBHO WM OTPULIATEIIBHO U3MEHEHUE SHTPOIINHU B IIPUBEICHHBIX HUXKE
rporeccax. YKaKATe, BO3pacTaeT WIM YMEHbBIIAETCA HEYIOPSTI0YEHHOCTh CUCTEMBI B KaXK/I0M U3 3THX
IIPOLIECCOB:

a) 2CO (r) + Oz (r) — 2C0O2 (1)
0) CH3COOH (Boxn.) — CH3COO™ (Boan.) + H™ (Boan.)

3.3. Ilpumepsl 3a7aHuii 1151 KOHTPOJBHBIX padoT
KonTpoabHnas padora Ne 1: Kitaccbl HeopraHmyecKkux coeiMHeHn i

Bapuanr 1

1. JInst mpuBEIECHHBIX HIDKE BEIIECTB YKAXKUTE, K KAKOMY KJIacCy (OKCHIBI, THIPOKCUIBI, COJIN) COeTUHEHUI
onu otHocsarcsa: CuSQOq4, KOH, SOs.

2. JIns ruApOKCHIA U3 3a/1aHKsl | HalTUIINWTE YpaBHEHUE PEAKIHH €ro MOoIydeHus (JF00bIM cCriocodom) u
YKQXKHTE €r0 CBOWCTBA (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE).

3. C xakumu u3 nepeunciennsix Bemiects, Al203, HCI, Na2O, MokeT BCTynarh B peakiuu THAPOKCHT U3
3aganuda 1?7 Hanummre ypaBHEHHS STUX pEeaKIHil.



4. JInst conu, yKa3aHHOW B 3aJ]aHUU |, HANTUIIIATE YPABHEHUE PEAKIIMH €€ IMOTyUSHUsS U YKaKUTE TUIT COJTU
(cpenusisi, Kuciasi, OCHOBHas).

KonTtpoubnas pa6ora Ne 2: TepmoaguHaMuka XMMHYECKHX NPOLECCOB

Bapuanr 1
1. Kakoe u3 nepeuncieHHbIX COeTMHEHUH SIBIsIeTCS TePMOAMHAMIUECKH Hanbosee ycTonuuBbiM? OTBeT
MOSICHUTE.
AH%gg Al203(1) H20 (r) CHa(r) NO(r) N2(r)
kJ>x/MOIb -1676,0 -241,8 -749 90,3 0
2. BoruncnuTe U3MEHEHHE SHTAIBINU IS CIEeIyIOIeH peaKuu:
CaO(r) + 3C(rp) = CaCx(t) + CO(r)
AH®gs CaOo CO CaC2
kJI>x/MoNb -635,5 -110,5 -393,5.
3. Ouenure u3menenue sHepruu ' md60ca 1 peakuun
NO(r) + 0,5 O2 (r) = NO2 (1),
VYuuTeiBasi, 4TO CTaHAAPTHBIE 3HaUeHUs dHepruit [ m66ca oopazoBanus 1t okcuaa azora (1) u okcuna
azora (1V) coorBeTcTBEHHO paBHbI 86,6 1 51,5 kJ/Moib. Bo3MoskHa 1T TantHHAS peakus npu
CTaHJAPTHBIX YCIOBHAX?
3. [Ipenckakute v MOATBEPAUTE pacueToOM 3HaK U3MeHeHus dHTpornuu B peakiuu CaO(k) + CO2(r) =
CaCOg3(x), ecni cTaHIAPTHBIC SHTPOIMH OKCHJIA KAJIBIIHS, YIJIEKUCIIOTO ra3a U KapOoHaTa KaJIbIIHs
COOTBETCTBEHHO paBHbI 39,7; 213,7; 88,7 Ix/mMonsK.

KonTtpouabnas pa6ora Ne 3: Xumuueckasi KHHeTHKA peaKIHil 1 paBHOBecHe
Bapmuanr 1
1. Bo cKoJIbKO pa3 yBETUUUTCS CKOPOCTh XMMUYECKON peaKkIuK IPpH MOBBIIIEHUH TemepaTypbl Ha 30°,
€CJIM TeMIepaTypHbId KOd(DPUIMeHT ckopoctu paBeH 2? OTBET MOATBEPINUTE PACUECTOM.
2. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKLIUU
2NO + O2 & 2NO>
npu yBenuueHuu KoHueHrpanuu NO B 3 paza? OTBET NOATBEPIUTE PACUETOM.
3. CMecTHUTCS JIM U, €CITH J1a, TO B KaKyI0 CTOPOHY, paBHOBecHe B cucteme N2 + O2 «» 2NO mpu
MOHMKEHUU N1aBiieHus1? OTBET MOSICHUTE.

KonTtpouabHas pabora Ne 4: 0KHCJIMTEIBHO — BOCCTAHOBHUTEJIbHbIC PeaKII UK

Bapmuanr 1

1. Kakoii n3 yka3aHHBIX IPOLIECCOB SABJISETCS OKUCIEHUEM?

1) N2Os — KNOs; 2) Clo - HCI;  3) HF — F».

2. lonummTe ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBON PEAKIINU:

Cu + H2SO4 (koH1r.) — SO2 + ...

CocraBbTe ypaBHEHHS JIEKTPOHHOTO OajlaHCca U paccTaBbTe KO3()GUIIMEHTHI.

3. CocTaBbTe ypaBHEHHUs 3JIEKTPOHHOT0 OanaHca U paccTaBbTe KO3 (GUIUEHTH B ypaBHEHUU:
KMnOs + KI + H2SO4 — MnSO4 + 12+ K2SO4 + H20.

KonTtpoabnas pa6ora Ne 5: I'anbBaHN4YeCKHI 3JIEMEHT, 3J1eKTPOJIN3

Bapuanr 1

1. TanbBaHWYECKHUI PJIEMEHT COCTOUT U3 METAJUIMYECKOTO IIUHKA, norpykeHHoro B 0,1 M pactBop HuTpara
IMHKA, U METAJUIMYECKOTO CBUHIIA, MOrpykeHHOro B 0,02 M pactBOp HUTpaTa cBUHIA. COCTaBbTE CXEMY
3JIEMEHTA, YpaBHEHMSI DJIEKTPOAHBIX peakuuil u paccunraiite JC.

2. Hanumvre ypaBHEHHUS MPOIECCOB, MPOUCXOIAIIUX IPH AIIEKTPOJIN3€ BOAHOIO pacTBOpa cybdara
HATpUs Ha MHEPTHBIX IeKTpoJiax. Kakoe BEIECTBO U B KAKOM KOJIMUECTBE BBIJEIUTCS HA KaTO/I€ IPU
nponyckanuu B Teuenre 30 MuH Toka cusion 1 A?

KonTpoabHasi padora Ne 6: Koppo3usi MmeraJiiion
Bapmuanr 1



1. V3 npuBenEeHHBIX HIDKE YPaBHEHUH BBIOCPUTE T€, KOTOPHIE MOTYT OIMCHIBATH KOPPO3HUIO METAILIA!

a) 6Fe + 40, = FeO + Fe304 + Fe203

6) HCI + NaOH = NaCl + H;0

B) CO2 + NaOH = NaHCOs3

r) Mg + 2HCI = Hz + MgCl>.

2. B xakux YCJIOBUAX OJIOBAHHOC IMOKPBITUC 6YZIGT 3alquIIaTh XKEJIC3HbIC U CTAJIBHBIC U3CIIUSA OT KOppOSI/II/I?
B otBeTe MNPUBCANUTC CXCMBbI IIPOUCXOAAIIUX ITPOLCCCOB.

3.4. IlepeyeHb BONPOCOB IJIsI MOATOTOBKH K JIA00paTOPHBIM padoTam

JlaGoparopHasi padoTa 1o TeMe «XUMHYECKHA IKBUBAJEHT U MOJISIPHASI MACCA JKBUBAJIEHTA)

1. Yro Ha3pIBaeTCS XUMHUYCCKUM OSKBUBAICHTOM, (DAKTOPOM JKBHUBAJICHTHOCTH, MOJIIPHOW MacCOU
SKBHUBajieHTa?

Kak paccuuthiBaeTcss (akTop SKBHUBAJICHTHOCTH IS TPOCTBHIX BEHISCTB W PA3IMYHBIX KJIACCOB
COETMHEHUI: OKCHJIOB, KUCIIOT, OCHOBAHUIA, COMNEi?

UYrto Ha3pIBatOT 00bEMOM HKBUBAJICHTA M KaK €70 PaCCUYUTHIBAIOT?

Jaiite popmynrpoBKY 3aKOHA SKBUBAJICHTOB U €r0 MATEMaTHYECKOE BBIPAKEHUE.

Kax onpenensiiim MOJSIpHYIO MacCy SKBHUBaJICHTa B JabopaTopHOU padbore?

Kak mo ompeneneHHONW MOJSIPHOM Macce OSKBUBAJICHTa MeTallla OMNPEACTHIM, Kakoi MeTanl
WCITOJIH30BAJIN B DKCIIEpUMEHTE?

7. Kak paccuntbiBaeTcst aOCONIOTHAS U OTHOCUTEINbHAS TIOTPEUTHOCTH YKCIIepUMeHTa?

no

°o0sw

JladopaTopHasi padoTa no teme «OnpeeieHne IHTATbINH XUMHYECKUX PeaKIHii»

Yro Ha3pIBaeTCA SHTAJIBINEH?

KakoBa pa3zHuiia Mex1y TepMOIMHAMUUYECKON (DYHKIHMEH U TEPMOIMHAMUYECKHM MapaMeTpom?
Kakas pazHuiia Mexy 3HTaJIbIHeN peakiuu U CTaHAapTHOM SHTasIblKel oOpa3oBaHMsl BellecTBa?
3aBUCHT JIM U3MEHEHME SHTAJIBIINN PEAKIIMM OT TEMIIEpPATypbl IPOTEKaHUs nporecca?

KakoBa B3aMOCBSI3b MEX]ly U3MEHEHHEM SHTAJIBIINN B PEAKIMH U TEIUIOBBIM 3 (HEeKTOM peakiuu?
Kak skcnepuMeHTaIbHO ONpeeuTh TeIIOBON AP PEeKT XMMHUECKOTro mporecca?

KakoB npuHIuN onpeaeneHs N3MEHEHNS SHTAJIBIINY PEAKIIMK KCIIEPUMEHTAIIBHBIM ITyTEM?

NogkrwdpE

JlabopaTopHas padora nmo teMe « KnHeTMKAa XMMHUYECKHUX pPeaKIUii U PaBHOBeECHE»

UTo Ha3BIBAIOT CKOPOCTHIO XUMUYECKON PEAKIINN?

KaxoBa pa3zHnia Mex 1y CKOpOCTbIO TOMOT€HHOM U T€TEPOT€HHON peaKIyii?

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh PEAKIINU?

KaknM 3aKkOHOM ONMCBIBAETCS 3aBUCHUMOCTBh CKOPOCTH PEAKIMHM OT KOHLEHTpALUW pearupyrommx
BEIIECTB?

Kakumu (opmynamu onuchiBaeTcsl 3aBUCHMOCTh CKOPOCTH PEAKIIUU OT TeMIepaTyphl?

Yro Ha3pIBaeTCA YHEPrUEH aKTUBALIU?

7. KakuM NpUHIMIIOM ONMCHIBAETCS CMEUIEHHE XUMUYECKOTO paBHOBECHS?

el

oo

JlaGopaTropHas pabdora no teme «Bomopoanslii nokasareib. ['mapoaus cosein»

=

Uto Ha3BIBAIOT BOJOPOJAHBIM MOKa3aTeaeM?

ITo kakoi#t popmye paccuntsiBaroT pH? Kak MoxkHO n3meputs pH skciepuMeHTanbHO?

3. Kak, 3nas Benuuuny pH pacTBopa, MOKHO paccUUTaTh KOHIIEHTPAIMIO FTUAPOKCUIHBIX MHOB B IAHHOM
pactBope?

Uto Takoe ruaposn3 coneil? Kakue coam MOryT MOJIBEPraThCsi TUAPOIN3Y ?

Kaxkue tunsl ruponnsa cymecTByoT?

no

S

3.5 IlpumMepbl NPAKTHYECKOT0 3aIaHUSI HA 3aAHATHH



Tema «pH pacTrBopos. I'maposus cosei»:

1. Bynet nu noaseprathcs ruapoau3sy xjaopua onaosa (11)? Eciu Oyzer, coctaBbTe HOHHOE M MOJIEKYJIIPHOE
YPaBHEHMS PEaKLIUU TUAPOIN3a, HA30BUTE 00Pa3yIOLIHecs IPU 3TOM IPOAYKTHI.

2. CocraBbTe ypaBHEHHUE rUAposin3a KapOoaHTa HATpUs B MIOHHOM U MOJIEKYJIIPHOM BHUJAX, YKQXKUTE TUIL
TUAPOJIN3A.



HIkana u npouenypa oueHuBaHusi cGOpMUPOBAHHOCTH KOMIIETEH Ui

Ha stare npomMexyTOUHOM aTTeCTallly UCIIOJIb3YETCsl CUCTEMA OIICHKHU YCIIEBaEMOCTH
00y4arouxcsi, KOTopas 03BOJISIET IPENOAaBaTeN0 OLIEHUTh YPOBEHb OCBOEHUS MaTepuaa
oOyuaromumucs. Kpurepuu onenuBanus cOpMUPOBAHHOCTH IJIAHUPYEMBIX PE3yJIbTaTOB
00yueHus (IeCKpUnTOpOB) MpecTaBieHbl B kapte komrerenuun OTTOIT.

®dopma OlLEeHKH 3HAHUMN: OIICHKA - 5 «OTIUYHO»; 4 «XOPOIIO»; 3 «yIOBIETBOPUTEILHOY; 2
«HEYJIOBJIETBOPUTEIBbHOY. JTabopaTopHbie pabOThI, MPAKTUUECKHUE 3aJaHUsI OIICHUBAIOTCSI:
«3a4eT», «He3a4eT». Bo3MOXKHO HCIOIb30BaHHE OATIbHO-PEHTHHIOBOM OIICHKHU.

IIxana oneHUBaHUA:

«3a4eT» — BBICTABISAETCS, €CTIH CHOPMUPOBAHHOCTD 3asIBIICHHBIX JECKPUIITOPOB KOMITETCHIIUI
Ha 60% u OoJsiee OLIEHUBAETCS HE HIKE «YIOBIECTBOPUTEIHHO» MPHU YCIOBUU OTCYTCTBUS
KpUTEPHUS «HEYOBIETBOPUTEIbHOY. BbIcTaBisieTcs, Korja o0yyaronuiics IoKa3blBaeT XOPOILIUE
3HAHUA U3YYEHHOT0 y4eOHOIro MaTepuaia; CaMOCTOATEIbHO, JIOTHYHO U MOCIEA0BATEIHHO
U3JIaraeT ¥ MHTEPIPETUPYET MaTepuabl y4eOHOT0 Kypca; MOJHOCTbIO PaCKPBhIBAET CMBICT
IIpeyIaraéMoro BOIIpoca; BIaJeeT OCHOBHBIMY TEPMUHAMM U MOHITUSAMM U3YYEHHOI'O Kypca;
MOKAa3bIBAET YMEHHE MEPEIOKUTh TEOPETUUECKUE 3HAHUS HA MTPEANOoIaraeMblii IPaKTUUECKUN
OIIBIT.

«OTJIMYHO» — BBICTABIIAETCSA, €CJIU CHOPMUPOBAHHOCTH 3asBJICHHBIX JIECKPUIITOPOB
kommeTeHuii cocrasnseT 70 % u Gonee (B coorBeTcTBHM ¢ KapTamu kommeTeHuit OITOIT),
OLICHUBAETCSA KPUTEPUIMHU «4» U «5» TIPU OTCYTCTBUH KPUTEPHS «2»: CTYJEHT MOKa3aJl IPOYHbIE
3HAaHUS OCHOBHBIX MOJOKEHUH (aKTHUECKOro MaTepHrala, yMEHUE CaMOCTOSTENbHO pellaTh
KOHKPETHbIE IPAKTUYECKUE 3a]]a4l OBBILIEHHON CII0)KHOCTH, CBOOOTHO HUCIT0JIb30BAThH
CIPAaBOYHYIO JIUTEPATYPY, AeTaTh 000CHOBAHHbIE BHIBO/IbI U3 PE3YJIHTATOB aHAIN3a KOHKPETHBIX
CUTyalui;

«Xopom10» — BHICTABISAETCS, €CIIU CPOPMUPOBAHHOCTH 3asIBIEHHBIX JIECKPUIITOPOB
KoMmneTeHIui coctasinsger ot 60% no 70% (B cooTrBeTcTBUM ¢ KapTamu komnereHuuit OITOIT),
OLIEHUBACTCS KPUTEPHAMHU «5», «4» U «3»: o0ydaronuiics mokasaji IpouHble 3HAaHUSI OCHOBHBIX
MOJIOKEHUH (PaKTUYECKOro MaTepHalia, yMeHHUEe CaMOCTOSTEIbHO pellaTh KOHKPETHbIE
NpakTUYEeCKHE 3aauHl, IPeyCMOTPEHHbIe paboueil mporpaMMoi, OpUEHTHPOBATHCS B
PEKOMEHI0BaHHOW CITPaBOYHOM JIUTEpAType, YMEET NMPAaBUIBHO OLIEHUTD MOJTyUYEeHHBIE
pE3yJIbTaThl aHAIN3a KOHKPETHBIX CUTYALIN;

«Y10BJIETBOPHUTEIBHO» — BBICTABIISIETCS, €CIIU CPOPMUPOBAHHOCTD 3asIBJICHHBIX JECKPUIITOPOB
KoMmmeTeHImit coctabiseT ot 50% mo 60% (B cooTBeTcTBUU ¢ KapTamu komnerenmui OI1OIT)
OLICHUBAETCSA KPUTEPUIMHU «4» U «3»: oOydaromuiics moka3an 3HaHHEe OCHOBHBIX MOJIOKEHUN
(akTHUecKoro MaTepuasa, yMeHHe MOIYYUTh C TOMOIIBIO MTPETo1aBaTelsl MPaBUIIbHOE PELIeHHe
KOHKPETHON MPAaKTHUYECKOH 3a7aun U3 YKciia MpeyCMOTPEHHBIX paboueit mporpaMMoi,
3HAKOMCTBO C PEKOMEH0BAHHOM CIIPaBOYHON JIMTEPATYpOii;

«HeynosaerBopureibHo», «He3auer» — BbIcTaBisieTcs, eciii cOPMUPOBAHHOCTH 3asBICHHBIX
JIECKpUNTOPOB KoMiieTeHIni menee 60% (B cooTBeTcTBUM ¢ kKapramu komnereHuui OITOIT)
OILICHUBAETCS KPUTEPUIMHU «3», «2»: IPU OTBETE 00YYAIOIIETOCS BHISIBUIIUCH CYIIECTBEHHbBIE
npo0esbl B 3HAHUAX OCHOBHBIX MOJIOKEHUH (DaKTHYECKOT0 MaTepuana, HEyMeHHE C ITIOMOIIIBIO
MIPEno1aBaTesis MOJIYYUTh MPaBUIbHOE PEHIEHUE KOHKPETHOM MPAKTUYECKOMN 3a1a4M U3 YKClia
NPeIyCMOTPEHHBIX paboyueil MporpaMMoii yueOHOM TUCIIUITIIMHEI.

OTBeTHI U peteHus 00y4aroUIMXCcs OLIEHUBAIOTCS 110 CIEAYIOMUM OOIIUM KPUTEPUSIM:
pacrio3HaBaHue poOseM; onpeieieHrne 3HaunMor HHPOPMALIUK; aHAIH3 ITPOOIIeM;
apryMEeHTUPOBAHHOCTh; UCIOJIb30BAHUE CTPATETUI; TBOPUYECKUH MOIXO0/; BHIBOBI; O0IIast
IPaMOTHOCTb.

CooTBeTcTBHE KPUTEPUEB OIICHUBAHUS CPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3YyJIbTAaTOB
00yueHHs (IeCKPUIITOPOB) CUCTEMaM OIICHOK IPECTaBICHO B Ta0. 4.



OOyuaromuecs o0s13aHbI CIaBaTh BCE 3a/IaHUSI B CPOKH, YCTAHOBJICHHBIE MPENOJaBATEIIEM.
OueHka «YJIOBJIETBOPUTEIBHO» [0 JUCLUUIUIMHE, MOXKET BBICTABIATHCA W TMPU HEMOJIHOU
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI B X0JI¢ OCBOCHUS OT/EIbHON y4eOHOU MUCIUIUIUHBI, €CIH MX
dbopMHpOBaHUE TpenrnoaaracTcs MPOJOCIDKUTh Ha 0ojee MO3MHUX JTamax OOY4YeHHs, B XOJe
U3YYEHUS IPYTUX YYEOHBIX TUCIUILINH.



