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Mporpammy aoncumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) dessitos P.B. Kadeapa
HeopraHM4yeckom xmummnm Xnmumyecknin nHCTUTYT M. A.M. Bytneposa , Fedor.Devyatov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

3HaHVe N NOHUMaHNe MecTa TeopPUM PAcTBOPOB Kak 06 beaMHSIOWNX NPeacTaBNeHNs
HeopraHM4ecKoi, OpraHM4YeCcKon 1 KOOPANHALMOHHOM XUMUKN B 0OLLEXMMUYECKO CUCTEME 3HAHWIA

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnmHa BkntodeHa B pasgen " C3.B.4 MNMpodpeccrnoHanbHbIiA" OCHOBHOM
obpasoBaTtesbHol nporpammbl 020201.65 dyHOameHTanbHas 1 NpuknagHas XMMUs 1 0THOCUTCS K
BapuaTtusHom Yyactn. OcsavBaeTcs Ha 4 Kypce, 7 CeEMeCTp.

JaHHasa cneumanbHas OMCLUMNANMHA OTHOCUTCS K BNApuaTMBHOW YacTn npodoeccroHanbHoror 6noka
OMCLMNANH N TECHO CBS3aHa TakXe ¢ 0bWwyMy MaTeMaTnyeckmmMm n eCTECTBEHHO-HAYYHbIMM
avcumnanHamm n obwenpodoeccroHanbHbiMy aucumnanHamm. OCBOEHME 3TOW ANCLMNAUHBI TpebyeT
npensapu-TenbHON PU3NKO-MaTEMATNYECKON NOATOTOBKM MO WWPOKOMY CMEKTPY KYPCOB, YATAEMbIX B
Xumnyeckom nHctmutyte um. A.M. Bytneposa B Heobxoanmom o6 beme. OCHOBbI TEOPUM pac-TBOPOB
CYLLECTBEHHbI ANnsi rnybokoro ocBoeHus KypcoB "HeopraHuyeckas xumms", "AHannTn-4yeckas xmmms",
"®usunyeckas xumms", "OpraHnyeckas xummsa", "Xumns B akonoruun". 1o OTHOWEHMIO K 3TUM KypcaMm
"Teopust pacTBOPOB" BbICTyNaeT Kak nocnemyowas, MHTerpanbHas, MexancunniamHapHas
aucumnnuHa.

3. KomneteHuuu obyyarolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNETeHL MU

MK-6 o -

B T HaBblKaMK Tbl H BPEMEHHOW Y4ebHO-Hay4HOM
(ocbecouomansiie e e Xy GOk SXCnoPAN o]
KOMreTeHuunn) patype npn np P
MK-7 MMeeT onbIT PaboTbl HA CepuiiHON annapaType, NPUMEHSEMON B
(MpodpeccmonantHbie aHanMquecfmx n q)msleoB(MMmquKmx Mpccxg,ubngMﬂx
KoMMeTeHuunn)
[K-8 BnajeeT MeTonamm permctpaummn n obpaboTky pesynbTaTos
(MpocheccnoHabHLIe XVIMUYECKM 3KCne I/IFI:\)/IeHTOBp P Pey
KOMMeTeHuunn) P

B pesynbtate ocBOEHWUS AUCUUMNINHBI CTYOEHT:

1. DONXeH 3HaTb:

POJIb MEXYACTUYHbIX B3aUMOLAENCTBUI B PA3NINYHbIX PUIMKO-XUMNYECKNX Npoueccax
2. IONXEeH yMeTb:

NPUMEHSATb NOHATUSA O CONbBaTALIMOHHbBIX 3QPPEKTAX U MEXMONEKYNAPHbBIX B3aMMOLENCTBUSAX B
pacteopax ansd FJ'Iy6OKOI'O NOHUMaHUA CaMbIX Pa3HbIX (KI/IHeTI/ILleCKI/IX " TepMO,D,VIHaMVI‘-IeCKI/IX)
acrnekToB B ONnUcaHnm pasnnyHbiX OU3NKO-XUMUNYECKUX CUCTEM (KaTaJ'II/I3, aHannTndyeckas xmmms,
39KoNorn4yeckme cucTeMbl, omandeckas XmMMmsa pacTsopos, Broxnmunst n T.,U,.)

3. 0OMXEH BnageTb:

TEOPETNYECKMMYM 3HAHUSIMI O CyTW B3aNMOLENCTBUIA B pacTBopax (BOAHbIX, HEBOAHbIX, CMELWaHHbIX),
NOHSTNE ConbBaTaUMS ANS MOHUMAHUS KUHETUYECKMX U TEP-MOANHAMUYECKNX CBONCTB
XUNAKOGA3HbIX TOMOrEHHbIX CUCTEM
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NCNONMb30BaTbh TEOPETMYECKNE 3HAHUS O CyTU B3aMOLENCTBUIA B pacTBOpax (BOLAHbIX, HEBOIHbIX,
CMeLaHHbIX), MOHATUE COoNbBaTaums Ans NOHUMAHNS KMHETUYECKUX N TeP-MOANHAMUYECKUX CBOMCTB
XUNAKOMA3HbBIX TOMOTEHHbBIX CUCTEM;

NPUMEHSATb NOHATUS O CONbBaTALUMOHHbBIX 3JDPEKTax U MEXMONEKYNSAPHbIX B3aMMOLENCTBUSAX B
pacTteopax onsd rny60|<oro NOHUMaHNA CaMbIX Pa3HbIX (KVIHeTI/I'-IeCKI/IX " TepMO-,D,I/IHaMVI‘-IeCKVIX)
acrnekToB B ONnUcaHnm pasnnyHbiX OU3NKO-XUMUNYECKUX CUCTEM (KaTa-ﬂVIS, aHannTn4eckKas xmmmns,
aKoNnorn4yeckme cucTembl, pmsnyeckas XmMmsa pacTsopos, broxnmunst n T.,U,.)

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDBI 3a4€T B 7 CEMeCTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHou paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTuueckmellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekuun

Tema 1. OBWLWME
MPEOCTABJIEHNA O
XNOKMX PACTBOPAX
[MoHsATME 0 pacTBope, JomaliHee
1. |pacTBopuTene, 7 1 4 0 0 3apjaHue
CTPYKType pacTsopa.
PacteBopuMocTb
BELEeCTB.

Tema 2. PacTBOPMMOCTb
TBEPObIX BELECTB,
XWNOKOCTEn 1 ra3os. JomatiHee
2. |PacTBopnl 7 2 2 0 0 3ajaHve
3NEeKTPONNTOB 1
HEe3NeKTPOINTOB.

Tema 3. CTPYKTYPA
OJOHOATOMHbIX
XNOKOCTEW.
OcCHOBHbIE
3. 0COBEHHOCTM CTPYKTYpbI / 3 2 0 0
xugkoctu. Kpmsble
panunanbHoro
pacnpeneneHus.

OoMallHee
3agaHne
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 4. Teopus
®dpeHkens: Tennosoe
OBUXEHME YacTumL
XNIOKOCTW,
camoomndpdpysus,
KonebartenbHoe
TPaHCNAUNOHHOE
4'n3merme, 7 4 2 0 0
KOOpAuHaUMOHHOe
4Mcno, BANSHUE
TemnepaTypbl Ha
KOOpAuHaUMOHHOe
4Mcno, NOTEeHUNanbHbIV
6apbep.

JomalHee
3adaHune

Tema 5.
COBPEMEHHbIE
NMPEOCTABJIEHNA O
KNCNTOTAX U
OCHOBAHN4AX.
[MpoToHHas Teopus nomaliHee
5. |bpeHcTena. 7 5 4 0 0 3apaHve
OdundpdoepeHumpytouiee
1 HUBenNupyoLee
nencrene
pacTteopuTe-nen Ha
CUny KNCNOT 1
OCHOBaHMUIA.

Tema 6. Teopus
CONbBOCUCTEM.
XapaktepucTuka
KWCNOTHO-OCHOBHbIX
CBOWCTB
pacTtBopuTenen,
KOHCTaHTa nomauwHee
6. |aBTONpPOTONN3A. 7 6 4 0 0 3apaHve
ONeKkTpoHHasa Teopus
kucnot Jlbtouca.
Teopus YcaHosuya.
CpaBHutenbHas
xapaktepucTuka
KWCNOTHO-OCHOBHbIX
Teopun.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 7.
Knaccugomkaums

pacTtesopuTenemn no ux
P13MYEeCKNUM CBONCTBaM
(OmanekTpuyeckas
NPOHMLIAEMOCTb,
ONMNONbHbIA MOMEHT,
BA3KOCTb, Temrepartypa
KUneHus n ap.).
MNpoTOHHbIE
(npoTonuTMyeckme) n
anpoTOHHblEe
(HenpoTOnNUTUYECKUNE) noMallHee
7. |pacTBopuTenmu. 7 7 2 0 0 3ajaHve
Kncnot-Hble
(NPOTOreHHbIE),
OCHOBHbIE
(npoTodounbHbIE) U
amUNPOTOHHbIE
pacTBopuUTENN.
OvnonsipHbie
an-poTOHHbIE
pacTBopUTENN.
KoopauHupyowme v
He-KoopAuHUpYyoLwme
pacTBopUTENN.

Tema 8. OmMnupuyeckue

wKanbl Cubl

pacTtBopuTenen.

JloHOpHbIE cBOMCTBA

(wkanbl ['yTMaHa, nomaliHee
8. |be-Hya, Kocosepa, 7 8 2 0 0 3ajaHve

dpnuxa). AKLenTopHble
CBOWCTBA (WKanbl
Kocosepa,
HumpoTta-Peixapnara,
['yT™MaHa).
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tekywime coopmbl
KOHTpOns

Tema 9.
CTpyKTypMpOBaHHOCTb
pacTBopuUTenen.
Mogenb nyctoT
Camonnosa.

[ ByXCTpyKTypHas
mMogzenb Xonna, Mmogenu
"Mepuatowmx" rpynn,
nckaxeHHblx H-ces3en,
Cny4yanHon CeTkun
H-ceazeir. CnvpThbl
(0oHO-, ABYX- U
TpexaToMHble). [yTn
peopraHusaunm
CTPYKTYpbl CIINPTOB.
AnNpoTOHHbIE
pacTBopuUTENn.
CTpyKTypHbIE
0COOEHHOCTMW.
CtpykTypHas teopus
BblCaNIMBaHMUS.

JomalHee
3adaHune

10.

Tema 10. Onpepnenexuve
KpecToBa-bepesuHa.
Hecneundonyeckune un
cneungonyeckmne
B3anMMOL4EeNCTBUS.
MNepBuyHas n
BTOPUYHAS
conbBatauus. lNoctynar
MonuHra o6
3NEeKTPOHEeNTpanbHOCTH
akBavoHa.
ConbBartauus NOHOB.
Teopusa Camoinnosa,
NnonoXuTenbHas un
oTpuuaTenbHas
conbBaTauus.

10

JomMallHee
3agaHune

PernctpaunoHHbIn Homep 7
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

11.

Tema 11.
TeopeTunyeckme metoapl
onpeneneHns
TEPMOANHAMMNYECKNX
XapakTepUCTmK
conbBartauuu.
KBaHTOBO-XxMMU4eckme
pacyeTbl conbBaTauuu.
CTtpykTypa
MOHOCONbBATOB
KaTMOHOB M aHWOHOB.
ConbBaraums B
BGrHapHbIX
pacTBOPUTENSIX.
MpennoytutenbHas
conbBarauus.
MpnnoxeHue Teopun
M'nnecnn-Kunepra.
OcobeHHoCcTH
conbBatauuun 3d- n 4f-
KaTMOHOB.

11

TecTmpoBaHune

12.

Tema 12.
TepmoanHammnyeckne
JoyHKLMM conbBataunm.
Lleanin-nognoHas
wkana JlaHre-MwuweHko.
BoooponHas wkana.
HeneHve
TepMOONHAMUYECKIMX
JOYHKLMI conbBaTaumm
B HEBOJHbIX
pacTBOpUTENSX.
TepmoanHammnyeckne
doyHKLMK nepeHoca
4acTuubl U3 0OQHOr0
pacTBopuTENS B OPYroN,
NX 3aBNCMMOCTb OT
NPUPOLbl HacTHLbl 1
pacteoputens.llpnpona
rmapogobHo
conbBaTauuu.
Knatpartbl. Pactsopbl
conewn n opyrux
KPYMHbIX OpraHn4eckunx
KaTMOHOB, a Takxe
HEe3NeKTPOINTOB.

12

JomMallHee
3agaHune
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CrpaHuua 8 n3 30.




Mporpamma aucumnnuuHbl "Teopust pacteopos”; 020201.65 PyHaameHTanbHas 1 NpuknagHas xMumns; npodgpeccop, A.H. (npodgpeccop)
IHessaTtoB ®.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

13.

Tema 13. IamepeHne
MarHUTHOM
BOCIMPUMMHYNBOCTM
pacTBOPOB Kak cnocob
BbISIBNEHUS
oTpuuatenbHONn,
NONOXNTENbHOE U
rmapogobHoN
conbBarauumn.
Koppensuusa
napametpos Dcsp u
DEs, nx gonanyeckas
NPUYNHHO-CNEACTBEHHAS
B3anMocBs3b.CooTHOWeE
rmopocunbHOM n
rmapogobHoN
COCTaBNAWMX
conbBarauuun.

e

13

JomalHee
3adaHune

14.

Tema 14.
ACCOUMALINA
NOHOB Ycnosus
BO3HWKHOBEHWNS
accoumartos. [ paHyua
MOSIHOW conbBaTaLun.

14

JomMallHee
3agaHune

15.

Tema 15. Monenn
TEOPETMYECKOrO
onucaHms accounaumn
NoHoB: bbeppyma,
diirena ? IleHucoHa ?
Pamau - dyocca,
I>Xxunnbkepcora.

15

JomMallHee
3adaHune

16.

Tema 16. KoHTakTHbIE 1
CONbBATHO-Pa3aeNeHHbIE
WOHHbIE Nnapsbl, NX
KOHCTaHThI
obpasoBaHus. BnusHue
npupoabl pacTBopuUTens
Ha npoueccol
accouuaumm, Ha
COOTHOLUEHne
KOHTaKTHbIX U
CONbBATHO-pPa3feNeHHbI
WOHHbIX Nap B

pacTsope.

16

MMCbMEHHas
paboTta

PernctpaunoHHbIn Homep 7
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tekywime coopmbl
KOHTpOns

17.

Tema 17.
ConbBartaunoHHble
agodpeKThl:
KUHETUYECKNI N
TepMOONHAMUNYECKUIA.
OnekTpocTartnyeckoe
npnbnuxexHne, Teopus
Xbtogxeca-VIHronboa,
ypasHe-Hu1s CkaTtyapna
n Amuca.
Cneumndonyeckue
B3aMMOOENCTBUA,
peakummn 3ameleHns u
npucoeanHeHns
KOOPANHALMOHHbIX
coeanHeHnin. MNMoaoxon
TaHakn.

17

JomalHee
3adaHune

18.

Tema 18. OcobeHHOCTH
peakunii B BHapHbIX
pacTBOPUTENSIX.
ConbBaTtauus un
KoMnnekcoobpasoBaHue
YueT conbeatHOro
COCTOSIHMS Y4aCTHVKOB
paBHOBeCUS (KaTnoHa,
nuranna, Komniekca,
npoToHa) B
NHTepnpeTaummn AaHHbIX
no
KOMMnnekcoobpasoBaHuKg
B OMHapPHbIX
pacTBOPUTENSIX.
SHeprum M'mbbeca
nepeHoca peakumm B
Lie/IoM 1 peareHToB B
OTLENbHOCTW.

18

KOHTPO/NbHas
paboTta

Tema . Torosas
doopma KOHTpOns

3a4ert

NTtoro

42

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. OBLWUE NPEOCTABJIEHUA O XKUOKUX PACTBOPAX lNoHsiTMe o0 pacTBope,
pacTBopuTene, CTpYKType pactBopa. PacTBOpMMOCTb BeLL,ecTB.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):
[MoHATME 0 pacTBope, pacTBopuTene, CTPYKType pacTeopa.

Tema 2. PaCTBopVIMOCTb TBepObiX BeLWl,ecCTB, XNOKOCTEU U ra3os. PaCTBOpr ANEKTPOINTOB U
HEe3NEeKTPOJ/IUTOB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PaCTBOpI/IMOCTb BEWeCTB. PaCTBOpI/IMOCTb TBEpPObIX BELWECTB, XWOKOCTEen 1 rasos. PaCTBOpr
ANEKTPONINTOB N HEANEKTPONTOB.
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Tema 3. CTPYKTYPA OOHOATOMHbIX XXWUOKOCTEW. OcHOBHble 0COBEHHOCTU CTPYKTYPbl
xupkoctu. Kpusble paguanbHOro pacnpeneneHus.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
OcHOBHble 0COBEHHOCTU CTPYKTYpPbl XnakocTn. Kpmeble paananbHOro pacnpeneneHus.

Tema 4. Teopus dPpeHKensa: Tennosoe ABUXEHUE YacTUL, XXUOKOCTU, camoanddysuns,
KonebarenbHoe U TpaHCNSLMOHHOE ABUXEHUE, KOOPAUHALMOHHOE YACNO, BNUSHUE
TeMnepatypbl Ha KOOPAVMHALUOHHOE YMCNO, NOTeHUNanbHbIN 6apbep.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Teopusa PpeHkens: TENNOBOE ABMXEHUE YACTUL, XNOKOCTU, camoamddysuns, konebaTtenbHoe 1
TPaHCNAUMOHHOE OBUXEHME, KOOPAMHALMOHHOE YMCNO, BIMSHME TEMMNEpaTypbl Ha
KOOPAMHALUMOHHOE YACNO, NOTEH-LMaNbHbLIA 6apbep.

Tema 5. COBPEMEHHbIE NMPEOCTABJIEHUA O KUCNTOTAX U OCHOBAHMUSX. NMpoToHHas
Teopusa bpeHcTena. OudcepeHumpylouLee n HUBeNUpyroLwlee OenCcTBUe pacTBOpUTe-nen Ha
CUy KACJIOT U OCHOBaHUMN.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

lMpotoHHasa Teopus BpeHcTtena. duddepeHumn-pyrolwee n HUBENMpYyoLee oencrene
pacTBOpuUTENEn Ha CUNy KUCNOT N OCHOBAHWIA.

Tema 6. Teopusi conbBocucteM. XapakTepucTuka KUCTOTHO-OCHOBHbIX CBOUCTB
pacTBopuTenen, KOHCTaHTa aBTONPOTONU3a. ANEeKTpoOHHasa Teopusa Kucnor Jiblouca. Teopus
YcaHoBu4a. CpaBHUTENbHAas XapaKkTepucTuKa KUCNOTHO-OCHOBHbIX TEOPUMN.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Teopus conbBOCUCTEM. XapakTepucTmka Kn-CnoTHO-OCHOBHBIX CBOWCTB PacTBOPUTENEN, KOHCTaHTA
aBTONPOTONM3a. DNEKTPOHHAsA Teopms kmcnoT Jlbtouca. Teopus YcaHosmya. CpaBHUTENbHAS
XapakTepUCTUKa KN-CNOTHO-OCHOBHbLIX TEOPUIA.

Tema 7. Knaccudoukaums pactsoputenen no ux omanyecKkum CBOMCTBaMm (OuaneKTpuyeckas
NPOHMLaeMOCTb, AUMNONbHLIM MOMEHT, BA3KOCTb, TeMrneparypa KuneHusi n ap.). NNpoToHHbIe
(npoTonuTUYeckue) u anpoToHHbIe (HenpoTtonuTuyeckue) pacrteoputenn. Kucnor-Hole
(npoToreHHble), OCHOBHbIe (NMpoTodounbHbIE) N aMPUNPOTOHHbIE pacTBopuUTenu. dunonsapHole
an-poToHHble pacTBopuTenu. KoopavHupyloLime n He-KOOpAUHUPYIOLLLME PacTBOPUTENM.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Knaccudpmkaums pactsopuTeneii no nx onamn-4ecknM CBOMCTBaM (LManeKTpuyieckas
NPOHULLAE-MOCTb, AUMONbHbIA MOMEHT, BA3KOCTb, TEMNepaTtypa KuneHus u ap.). NMpoToHHbIe
(NPOTONUTUYECKME) 1 anPOTOH-Hble (HENPOTONMTMYEckne) pacteoputenn. Kncnot-Hole
(NPOTOreHHbIE), OCHOBHbIE (MPOTOMUNBHBLIE) U aMGUNPOTOHHbIE pacTBoputeny. JunonspHole
an-poToHHble pacTeopuTenu. KoopanHMpywme 1 He-KkOoOpANHMPYOLWME pacTBOPUTENN.

Tema 8. AMnupuyeckue LWKanbl cunbl pacteoputenenn. [loHopHblie cBONCTBA (WKanbl N'yTMaHa,
Be-Hya, KocoBepa, Opnuxa). AKLuenTopHblie cBOWCTBa (LuKanbl KocoBepa,
Adumpora-Penxapara, 'yTmMaHa).

JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

JloHopHble ceoicTBa (wkanbl 'yTMaHa, be-Hya, Kocosepa, Spnuxa). AKLenTopHbie CBOMCTBA
(wkanbl Kocosepa, OumpoTta-Peixapara, ['ytmaHa).

Tema 9. CtpykTyprpOoBaHHOCTb pactBoputenen. Mogenb nycror Camomnosa.

I ByXCTpyKTypHas Mmogenb Xonna, Mogenu ""MepuatroLmx” rpynn, uckaxeHHoix H-ceasen,
cny4yanHom cetkm H-cesizerd. CnmpThbl (04HO-, ABYX- U TpexaTomHble). [yTn peopraHusauum
CTPYKTYpbl CIUPTOB. ANPOTOHHbIE pacTBopuTenu. CTpyKTypHble 0co6eHHOCTU. CTPYKTypHas
Teopus BbiCannBaHuUs.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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Bopna. CtpoeHue monekynbl Boabl. CTpyKTypa XnaKoro Boabl U nbaa. Kpusble paananbHoro
pac-npeneneHns ans Bogbl Npu pasHbix Temnepartypax. Mogenb nyctotr Camorinosa.
LByxcTpykTypHas Mo-genb Xonna, Mmogenu "Mepuarowmx” rpynn, ncka-xeHHoix H-ceasen,
cny4anHown cetkn H-ceazen. CnvpTbl (0OHO-, ABYX- N TpexaTOMHble). [yTyn peopraHnsauun
CTPYKTYpbl CMPTOB. ANPOTOHHbIE pacTBoputenn. CTpykTypHble 0cobeHHoCTU ("cnoeHas”",
LenoyeyHas, unknmye-ckas CTpykTypbl). QHeprusa aktmeaumm camoamgdy-3mm, CpaBHeHMe ¢ BOOOM
n cnupTtamu. CTpyKTypHas Teopus BbiCanMBaHuS.

Tema 10. OnpepneneHue KpecrtoBa-bepesuHa. Hecneuudcuueckme v cneunduyeckme
B3aumogencteus. NMepBrmyHasa n BTopuyHasa conbBatauus. Moctynar MonuHra 06
aneKTpoHeuTpanbHOCTU akBaMoHa. ConbBaTtauusi MoHoB. Teopusi Camonnosa, NONOXUTENbHas
M oTpuuaTenbHasi ConbBaTauus.

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

Onpepenenve Kpectosa-bepesnHa. Hecneun-gonyeckne (MOH-AUNONbHbIE, ANMNONb-AUMNONbHbIE,
NOH-UHOYLUNPOBAHHBIA AMNOSb, AUNONb-UHAYLMPOBAHHbIA AMMONb, AUCNEPCUOHHbBIE) U
cne-undpuyeckne (BooopoaHasA: CBA3b, JOHOPHO-aKLENTOPHOE) B3aUMOLENCTBUS.
ConocTaBuTenbHas xapakTepucTika Hecneunduyecknx n cneundmnye-cknx B3anMoaencTBui:
9Heprus, nanbHOAEeNCTBME, HANPABNEHHOCTb, HACLIWAEMOCTb, TeMNepaTypHas 3aBMCUMOCTb.
MepBuyHas n BTopryHas conbaTta-ums. Moctynat MNonuHra 06 anekTpoHenTpanbHOCTU akBanoHa.

Tema 11. TeopeTuyeckme metoabl onpeneneHUs TepMoaNHaAMNYECKUX XapaKTepucTuK
conbBataumu. KBaHTOBO-XMMUYECKME pacyeTbl conbBataumu. CTpykTypa MOHOCOJ/IbBaToB
KaTMOHOB U aHMOHOB. ConbBaTtaumsa B 6MHapHbIX pacTBopuTtensix. MpeanoytutenbHas
conbBartaums. MpunoxeHune teopun MNunnecnu-Kunepra. Oco6eHHocTn conbBatauum 3d- u 41-
KaTMOHOB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MpencrtaBneHns o MexaHm3me conbBaTaunn. Teopns Camorinosa, NONOXUTENbHASA U
oTpuua-TenbHasa conbBaTaums (rmgpatauns). Teopetm?4eckne MeToLbl onpeneneHms
TEPMOLMHAMMYECKUX XapaKTepUCTMK conb?Batauun (Mogenn bopHa, Bop-Ha-bbeppyma,
onn-9BaHca). KBaHTOBO-XxMMMYeCKMe pacyeTbl conbeaTtaumu. lNMprupoaa noH-MonekynsipHon cea3un
(nooxon Mopokymbl). CTpyk-Typa MOHOCONbBATOB KaTUOHOB 1 @aHWOHOB. Bepo-aTHoCTHas npupoaa
KOOPAMHALUMOHHOIO YMcna y MOHOB C 3anoN?HEHHbIMU 9NIEKTPOHHBIMK 06onoyka-mu. ConbBataums B
6uHapHbIX pacTeopuTensix. NpeanoyTutensHas conbBataums. NpunoxexHve Teopun
Mmnnecnun-Kunepra kK cTpykType retepo-conbBaTtoB. OcobeHHOoCTH conbBaTaumm 3d- n 4f- kaTMoHOB.

Tema 12. TepmoaouHammnyeckme pyHKUMM conbBatauuu. Lieamn-nogupHas wkana
NaHre-MuweHko. BopopoaHas wkana. [eneHue repmoanHaMmyeckmx oyHKLUM
conbBaTauMv B HeBOAHbIX pacTBoputensx. TepmoguHammyeckme coyHKLUM nepeHoca
yacTuubl U3 OQHOro pacTBOPUTENSA B APYrov, X 3aBUCMMOCTb OT MPMPOObl HaCTULLbI U
pacteoputens.lpupona rmopodobHon conbBartauuun. Knarparbl. PactBopbl conen u apyrmux
KPYMHbIX OpraHM4ecKMX KaTUOHOB, a TakXXe He3aNeKTPO/IUTOB.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TepmoanHammyeckme coyHKUuMmM conbeatauuun. [leneHne TepMoanHa?MmMYecKmx xapakTepUCTUK Ha
NOHHble cocTasnsawwme. Lleanin-nogmnaHas wkana JlaHre-MuiweHnko. BooopogHas wkana. IleneHvne
TepMOONHAMUNYECKNX (PYHKLMIA CONbBaTaLMm Ha MOHHbIE COCTaBNAIOWMNE B HEBOAHBIX
pacTBopute-ngax. TepMoanHammyeckme oyHKUMM nepeHoca Yac-Tuubl M3 OOHOro pacTBopu?Tens B
LPYron, nx 3aBn-CUMOCTb OT NPMPOAbI YaCTULbI U PaCTBOPUTENS.

Tema 13. UamepeHne MarHUTHOM BOCNPUMMUYMBOCTU PacTBOPOB KakK CrMnocob BbisiBNEHUSA
oTpuuaTteNibHOW, NONOXUTenbHoe U rmppodobHon conbBatauumn. Koppensiumsa napameTpos
Dcsp u DEs, nx chusunyeckas npuuMHHO-cneacTseHHas B3auMocBsi3b.COOTHOLLEHNEe
rmaponnbHON N rMapocPo6HON COCTaBNSAIOLLLUX CONbBaTaLUM.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Mpupona ruapodgobHoli conbeaTaumm, NPOsIB-NEHNE ee B Pa3NNYHbIX CBONCTBAx PacTBOPOB.
Knatpartbl. PacTBOpbl coneli TeTpaankunamMOHUIA-HbIX U APYTMX KPYMHbIX OPraHNYeCcKUx KaTmoHoB, a
TakXe HeaneKkTponnToB. 3aMepeHne MarHMTHOM BOCNPUMMYMBOCTI PACTBOPOB Kak crnocob
BbISIBNEHUSI OTPULLATENBHOM, MONOXMTENbHOE 1 rnapodoobHo conbaTaumm.CooTHOWeEHMe
rMAPOCUNBHON U TMAPOGO6-HOM COCTaBNSAOWMX CONbBaTaLMK, CBS3b C MPUPO-A0l PAaCTBOPEHHOIO
BELLECTBA, CTPYKTYPUPOBAHHO-CTbIO PACTBOPUTENS 1 TEMNEPaTYpPOIi.
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Tema 14. ACCOLUUALIUA NOHOB YcnoBusi BOSHMKHOBEHUS accoumatos. 'paHuLLa NONHON
conbBartauuu.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YcnoBuns BO3HMKHOBEHMS accoumaTtoB. [ pa-Huua nonHom conbeataumn. Mogenv teopeTnyecko-ro
onucaHns accoumaunmn NoHoB: boeppyma, diire-Ha ? [leHncoHa ? Paman - dyocca, [xunokepcoHa.

Tema 15. Mogenu TeopeTM4eckoro onmcaHua accouuvaumm MOHoB: bbeppyma, dureHa ?
HeHucoHa ? Pam3u - dyocca, [ XunbkepcoHa.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Mogenn TeopeTn4eckoro onucaHns accoumaunm NoHos: boeppyma, dreHa ? deHucoHa ? Pamau -
dyocca, dxunbkepcoHa.

Tema 16. KOHTaKTHble U CONbBaTHO-pa3aenieHHble MOHHbIe Napbl, UX KOHCTaHTbl 06pa3oBaHus.
BnusiHve npupoabl pacTBOPUTENS Ha NPOL,ECCbl aCCOLMaLLIUN, HA COOTHOLLEHNE KOHTaKTHbIX U
CconbBaTHO-pa3aeneHHbIX MOHHbIX Nap B pacTBope.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KOHTaKTHble U CONbBaTHO-pPa3neneHHble NOH-Hble Napbl, UX KOHCTaHTbl 06pas3oBaHus. BnusHune
NpMpoabl pacTBOPMTENS Ha NPOLECCHI accoumaunm, Ha COOTHOWEHNE KOHTaKTHbIX 1
CONbBaTHO-pa3aeneHHbIX MOHHbIX Nap B pacTBope

Tema 17. ConbBarauumoHHble 3P dpeKkTbl: KWHETUYECKUN N TEPMOONHAMUYECKUNA.
AnekTpocTtatuyeckoe npubnmxeHue, teopus Xoropxeca-UHronoaa, ypaBHe-Hust Ckatyappa v
Amuca. Cneuuncpnyeckme B3aumMonencTens, peakLuum 3aMeLLL.eHUs U NnpucoeguHeHus
KOOpANHaUUOHHbIX coeauHeHun. MNMoaxon TaHakw.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

ConbBaTaunoHHbIE 3PAEKTLI: KNHETUYECKUI N TEPMOANHAMUYECKUIA. DNEKTPOCTaTnieckoe
npu-bnunxeHune, Teopust Xotoaxeca-MHronoaa, ypasHe-Hust Ckatyapna n Amuca. Cneumndpunyeckune
(DOHOPHO-aKLENTOPHbIE) B3aUMOOENCTBUS, peakUnn 3amMeLLeHns U Npucoe-anHEHNS
KOOpAMHAUMOHHBIX coeanHeHnia. Moaxon TaHaku.

Tema 18. Oco6eHHOCTU peakuui B GBUHapHbIX pacTBopuTtensx. ConbBarauus u
KoMmnnekcoobpa3oBaHue. YueT CoNbBaTHOrO COCTOSIHUSI Y4aCTHMKOB paBHOBECUS (KaTMOHa,
nuraHpa, Komriekca, NpoToHa) B UHTepnpeTauun OaHHbIX N0 KOMMNIeKCOoOpa3oBaHuUIO B
OuHapHbIX pacTBopUTensix. AHeprum MN66ca NnepeHoca peakLU Uy B LLEJIOM U peareHToB B
OTOEeNbHOCTM.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OcobeHHocTH peaKqu7| B 6V|HaprIX pac-TBOpUTENAX. ConbBaTtauus u KOMﬂﬂeK0006p8.3OBa-HI/Ie.
Y4yeT conbBaTHOrO COCTOSHUS y4aCTHNUKOB paBHOBECUA (KaTI/IOHa, nimraHna, Komninekca, I'IpOTO-Ha) B
nHTEpnpeTaunn ngaHHbIX no KOMI'IJ'IGKCOOﬁpa-3OBaHI/IPO B 6VIHaprIX pacTeBopuUTENAX.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bune! y P opMbl KOHTpPONSA
Paspen Henens | camoctositensHon [Tpyno b
N ,D.Mcu::lﬁnuubl CemechceM'g'crpa opaoﬁorebl P!(/:- qghcn:)(())mb caMOgTa%’gfb':bHou
CTYLLEHTOB
Tema 1. OBWNE
MPEOCTABJIEHNA O
XNOKNX PACTBOPAX
[MoHATME 0 pacTBopeE, MnoaroToBka
1. [pacTtBopuTEne, 7 1 JoMallHero 1 gg;:ﬂjmfe
CTPYKTYype pacTteopa. 3apaHng
PacteBopumMocTb
BeLleCTB.
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 2. PacTBOpMMOCTb
TBEPAbIX BEIECTB,

XWIOKOCTEN 1 rasos. noarotoska
2. |PactBopbl 7 2  |oomallHero 1
SNEeKTPONUTOB U 3afaHus
HEe3N1eKTPONnTOB.

JomMallHee
3anaHne

Tema 3. CTPYKTYPA
OOHOATOMHbIX
XUIOKOCTEW.

OCHOBHble v 3 ngﬂ;ﬂﬁgfg 1 JomMauHee
0COBEHHOCTM CTPYKTYpbI 3ﬂa aHUS 3ajaHue
xwngkoctu. Kpveble A
panvanbHOro
pacrnpeneneHus.

Tema 4. Teopus
dpeHkens: Tennosoe
OBUXEHWe YacTuL
XNOKOCTU,
camoangodysus,
KonebartenbHoe u
4. |TPaHCNALMOHHOE v 4 Hgﬂ;ﬂﬁgfg 1 JomauHee
OBUXEHMe, sanaHns 3anaHue
KOOpAMHaUNOHHOE
4MCno, BNNSHME
TeMmneparypbl Ha
KOoOpAMHaUNOHHOE
4MCno, NOTEHUNAaNbHbIV
b6apbep.
Tema 5.
COBPEMEHHbIE
MPEOCTABJTIEHUA O
KNCNOTAX
OCHOBAHNAX
[MpoToHHas Teopus noaroToBska
5. |bpeHcTena. 7 5 |momalwHero
OdudbdepeHumnpyrouee 3apaHus
N HUBEnNupyoulee
nencreune
pacTeBopuTe-nen Ha
CUny KNCNoT 1
OCHOBaHWiA.

) JomMallHee
3an0aHne
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 6. Teopus
CONbBOCUCTEM.
XapakTepucTuka
KMNCNOTHO-OCHOBHbIX
CBOWCTB
pacTBopuTenen,
KOHCTaHTa noaroToeka
6. [aBTonpoTonuaa. 7 6 |oomaluHero
OneKkTpoHHasa Teopus 3afaHus
kucnot Jlbtouca.
Teopus YcaHosuya.
CpasHuTenbHas
xapakTepucTuka
KMNCNOTHO-OCHOBHbIX
Teopum.

Tema 7.
Knaccugomkaums
pacTeopuTenemn no mx
don3n4ecknm CBONCTBaM
(BnanekTpuyeckas
NPOHNLAEMOCTb,
OVNOJNbHbIA MOMEHT,
BA3KOCTb, Temneparypa
KuneHusa v gp.).
[MpOTOHHbIE
(npotonuTrnyeckue) un
anpOTOHHbIE
(HenpoTOnNUTUYECKME) noaroToBka
7. |pacTtesoputenn. 7 7  |momaluHero 2
Kncnot-Hble 3apaHusa
(NMPOTOreHHbIEe),
OCHOBHbIE
(NnpoTogounbHbIE) U
aMPnNPOTOHHbIE
pacTBOpUTENN.
LdunonspHble
an-poTOHHbIE
pacTBOpUTENN.
KoopauHupytowume v
He-KoopAnHUpYoLwue
pacTBOpUTENN.

2 JomMallHee
3anaHne

JomallHee
3a0aHne

Tema 8. OMnupunyeckue
LwKasbl CUnNbI
pacTBopuTENen.
JloHOpHble cBOWCTBA
(wkanbl N'yTMaHa, noaroTtoBka
8. |be-Hya, Kocosepa, 7 8 |momalwwHero 2
dpnuxa). AKLenTopHble 3anaHuns
CBOWCTBA (LWKanbl
Kocosepa,
Humpota-Penxapara,
'yTmMaHa).

JomMaliHee
3agaHune
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 9.
CTpyKTypUpOBaHHOCTb
pacTBopuUTENeNn.
Mogenb nyctoT
Camownosa.

L ByxcTpyKTypHas
mMoZenb Xonna, Mmogenu
"Mepuatowmx" rpynm,
nckaxeHHbix H-ces3en,
clyyarHou ceTku noaroToBka
9. |[H-ceszen. CnnpThbl 7 9 |oomalHero 2
(ooHO-, OBYX- 1 3afaHus
TpexaTtomHbie). [yTn
peopraHvsaumm
CTPYKTYpbl CIINPTOB.
AnpoTOHHbIE
pacTBopuTenu.
CTpyKTypHble
0COBEHHOCTM.
CTpykTypHas Teopus
BblCaNnBaHUS.

Tema 10. Onpepnenexne
KpectoBa-bepesunHa.
Hecneundomyeckune v
cneuunduyeckune
B3aMMOOeNCTBUS.
[MepBryHas
BTOpUiHas noaroToska
conbBaTauus. MNMoctynar v 10  |nomawrero 5 nomMawHee
MonuHra o6 3agaHue
9N1IEKTPOHENTPANbHOCTH sanahna
akBavoHa.
ConbBaTauuns NOHOB.
Teopusa Camoiinosa,
NONOXUTenbHas n
oTpuuaTenbHas
conbBaTauus.

JomMallHee
3anaHne

10.
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11.
TeopeTunyeckne metopbl
onpepeneHuns
TEPMOAMHAMMNYECKNX
XapakTepucTnk
conbBartauuu.
KBaHTOBO-XxMMUyeckmne
pacyeTbl conbBaTauunm.
CTtpykTypa
MOHOCO/1bBATOB
KaTMOHOB N aHNOHOB.
ConbBaTauus B
OUHAPHbIX
pacTBOPUTENSIX.
MpeanoytutenbHas
conbBaraums.
MpunoxeHune Teopun
Mmnnecnn-Kunepra.
OcobeHHoCTH
conbBaTauuun 3d- n 4f-
KaTMOHOB.

11

noaroToska K
KOHTPONbHOW
paboTte

TecTnpoesaHumne

12.

Tema 12.
TepMoanHammnyeckme
doyHKLMN conbBataunm.
Llesuin-nognaHas
wkana JlaHre-MwuweHko.
BopoponHas wkana.
HeneHve
TepMOONHAMUNYECKINX
QOYHKLMIA conbBaTaumm
B HEBOJHbIX
pacTBOPUTENSX.
TepMoanHammnyeckme
PyHKLMM nepeHoca
4acTuUbl U3 OOHOIO
pacTBopuTensa B Opyrom,
NX 3aBUCUMOCTb OT
NPUPOLbl HaCTULbI 1
pacteoputens.llpupona
rMapogoobHo
conbBaTauuu.
Knatpartbl. Pacteopbl
conen n opyrux
KPYMHbIX OpraHn4ecKux
KaTMOHOB, a Takxe
HEe3NeKTPONUTOB.

12

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl

CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN

pabortbl

13.

Tema 13. NIamepeHue
MarHUTHOW
BOCNPUUMYNBOCTU
pacTBOPOB Kak cnocob
BbISIBNEHWS
oTpuuatenbHOW,
MONOXUTENbHOE U
rmapodoobHo
conbBarauuu.
Koppensums
napameTpos Dcsp n
DEs, nx gousnyeckas
NPUYNHHO-CNeaCTBEHHAY
B3ammocBa3b.CooTHOLWe
rmapodouibHON 1
rmapodoobHo
COCTaBNSAOLWMX
conbBarauuu.

|
Hne

13

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

14.

Tema 14.
ACCOUMALNA
MOHOB Ycnosus
BO3HMKHOBEHUS
accoumartos. [ paHvua
MOSIHOW conbBaTauun.

14

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

15.

Tema 15. Mogenu
TEOPETNHECKOrO
onucaHns accoumaunm
noHoB: bbeppyma,
Oinrena ? leHncoHa ?
Paman - ®dyocca,
IxunbkepcoHa.

15

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

16.

Tema 16. KoHTakTHbIE U
CONbBaTHO-Pa3neNeHHbl4
MOHHbIE Napsbl, NX
KOHCTaHTbI
obpasoBaHus. BnusHne
npupoabl pacTeopuTens
Ha npoueccsol
accouuaumn, Ha
COOTHOLIEHNE
KOHTaKTHbIX U
CONbBaTHO-pa3neneHHbl
WNOHHbIX Nap B
pacTBOpeE.

174

16

noarotToBka
JomallHero
3a0aHns

NMMCbMEHHAasda
paboTa
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Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Hepnens
cemecTpa

Paspen
AucumnnnHbl

TPYyBOEeMKOCTb|

Cemectp (B yacax)

Tema 17.
ConbBaTaunoHHbIE
agodeKThl:
KUHETU4YeCKui n
TepMOANHAMNYECKUIA.
onekTpocTaTtnyeckoe
Npubnuxexue, Teopums

17.

Xblogxeca-MHronbaa,
ypaBHe-Hus CkaTtyapna
n AMuca.

17

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

Cneuundponyeckme
B3aMMO0eNCTBUS,
peakumm 3ameleHns n
npucoeanHeHns
KOOPAMHALMOHHBIX
coeanHeHnn. MNMoaxon,
Tanakun.

Tema 18. OcobeHHOCTH
peakumii B GHapHbIX
pacTBOPUTENSIX.
ConbBatauuns n
KoMMnekcoobpasoBaHme
Y4eT conbBaTHOro
COCTOSIHWS Y4aCTHNKOB
paBHOBECUS (KaTMOHa,
nuranna, Komnnekca,
NpoTOHA) B 7
MHTEepnpeTaunn OaHHbIX
no
KOMMnekcoobpasoBaHmig
B BMHApPHBbIX
pacTBOPUTENSIX.
SHeprum Mbbeca
nepeHoca peakumu B
LIeNIOM N peareHToB B
OTLENbHOCTMW.

NTtoro

noaroToBka K
KOHTPOSbHOM
paboTte

KOHTPO/bHas

18. paboTta

18

30

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kaxnpas nekums conpoBoXaaeTcs AEMOHCTPAUMER NNNOCTPATMBHBIX MAaTePManoB C
NCMNONb30-BaHNEM MPOEKLIMOHHOM TEXHMKMN 1 06513aTENbHBIMM 3anMcaMmn Ha focke. Hekotopas yacTtb
NEK-LIMOHHOr0 Kypca NpoBOAMTCS B pEXMME Auanora npenofasatenb-cTyneHT. lNocne 3aBepeHns
KaXX[ow nekuun CTyaeHTbl MoNyYaoT AOMalHUe 3a4aHns U BCe WANOCTpauuy npoweawei nekuum B
3NEKTPOHHON hopMe, a TakxXe Hambonee BaxXHble MaTepuanbl Kypca B ne4atHoMm Buae. Benay
OrPaHUYEHHOCTN ayaMTOPHbIX 3aHSATUIA U AOBONIbHO 60MbWOro 06bemMa caMoCTOATENBHOM paboThl
CTyAeHTaM NpenocTaBnseTCs BO3MOXHOCTb KOHCY/IbTUPOBATLCS C NEKTOPOM B HAa3HA-YEHHOE
BHeayOUTOPHOE BPEMSI.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB
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Tema 1. OBLWLUE NMPEAOCTABJIEHUA O XKUOKUX PACTBOPAX lNoHsiTMe o pacTeope,
pacTBopuTtene, CTpyKType pactsopa. PaCTBOpMMOCTb BeLLLeCTB.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

MoHATME 0 pacTBOpe, pacTBoOpUTEne, CTPYKType pacTeopa. PacTBOpMMOCTb BELLECTB.
PacTBoprMOCTb TBEPAbIX BELECTB, XWUIKOCTEN U ra3oB. PacTBopbl 9N1eKTPONUTOB U HESNEKTPONTOB.

Tema 2. PacTBOPMMOCTb TBEPAbIX BELLLECTB, XMAKOCTEN U ra3oB. PacTBopbl 3N1€KTPONUTOB U
HeaNeKTPOo/UTOB.

nomaliHee 3afaHuve , nprMepHble Bonpoch!:
PacTBoprMOCTb TBEpPbiX BEWECTB, XWNAKOCTEMN 1 ra3oB. PacTBopbl 9N1eKTPONNTOB 1 HE3NEKTPONNTOB.

Tema 3. CTPYKTYPA OOHOATOMHbIX XXWUOKOCTEW. OcHOBHble 0COBEHHOCTU CTPYKTYPbl
Xxunpkoctu. Kpusble paguanbHOro pacnpeneneHus.

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:
OcHoBHble 0COBEHHOCTU CTPYKTYpPbI XnaKocTn. KpunBble paananbHOro pacnpeneneHums.

Tema 4. Teopus PpeHkensa: TennoBoe ABUXEHUE YaCTUL, XUOKOCTU, camoauddysuns,
KonebarenbHoe U TPaHCNSLMOHHOE ABUXEHUE, KOOPAUHALMOHHOE YACNO, BNUSHUE
TeMneparypbl Ha KOOPAMHALWOHHOE YMCNO, NOTeHUNanbHbin 6apbep.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

Teopusa PpeHkens: TENNOBOE ABMXEHUE YACTUL, XNOKOCTU, camoanddpysuns, konebaTtenbHoe 1
TPaHCNAUMOHHOE OBUXEHWE, KOOPAMHALMOHHOE YMCO, BIMSHUE TEMMNepaTypbl Ha
KOOPAUHALMOHHOE YMCNO, NOTEH-LMaNbHbINA Bapbep.

Tema 5. COBPEMEHHbIE NMPEOCTABJTIEHUA O KUCNTOTAX U OCHOBAHMUSX. MNMpoToHHas
Teopusi bpeHctena. OuddepeHumpyroLlee U HUBenupyoLl,ee OeUcTBMe pacTBOpuUTe-nen Ha
CUNy KUCNOT U OCHOBaHUW.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

MpoTtoHHas Teopus BpeHcTeaa. dndodepeHumn-pyrowee N HUBENMpyoLwee nencTene
pacTBOpUTE-NEN HA CUY KUCNOT M OCHOBaHWIA.

Tema 6. Teopusi conbBoCUCTEM. XapaKTepuCcTUKa KUCNOTHO-OCHOBHbIX CBOMCTB
pacTBopuTenen, KOHCTaHTa aBTONPOTONN3a. dNEeKTPOHHasA Teopus kucnot Jiblouca. Teopus
YcaHoBuya. CpaBHUTENbHas XapakTepucTmka KUCIOTHO-OCHOBHbIX TEOPUMN.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

B3ammocBsa3b conbBaTaumm 1 KomnnekcoobpasoBaHusi B pacteopax.Kncnotbl 1 OCHOBaHUS B
MEX4YaCTNYHbIX B3aMOLENCTBUSX, CAMOCOMNPSXeHne. Teopms ConbBOCUCTEM. XapakTepucTmka
KN-CNOTHO-OCHOBHbIX CBOWCTB PacTBOPUTENEN, KOH-CTaHTa aBTONPOTONM3a. DNEKTPOHHAsS Teopust
kucnot Jlbtonca. Teopus YcaHoBuya. CpaBHUTENbHAS XapaKTePUCTMKA KN-CNOTHO-OCHOBHbIX TEOPUN.

Tema 7. Knaccudhukaums pactsoputenen no nx omanyeckum CBOMCTBaM (OuaneKTpuyeckas
NpoHULLaeMOCTb, AUMNOJNbHbIA MOMEHT, BA3KOCTb, TeMneparypa KuneHus u ap.). NpoToHHble
(npoTonUTUYECcKUe) U anpoToHHbIe (HenpoTtonuTuyeckue) pacrteoputenn. Kucnor-Hole
(npoToreHHbIe), OCHOBHbIE (MpoTodounbHble) N aMPUNPOTOHHbIE pacTBopuTenu. IiunonspHole
an-poToHHble pacTesopuTenu. KoopauHupyiouime u He-KOOpAUHUPYIOLLLME pacTBOPUTENM.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

TepmoanHamMmyeckne oCOOEHHOCTM rmapartaumm n conbBataumnm B AUMNONSAPHBLIX anpPOTOHHbBIX
pacTteoputensix. Knaccugomkaumsa pactsoputenein. Knaccugumkaums pactsopuTenein no mx
oM3n-4eCKM CBOMCTBAM (OnanekTpuyeckas npoHMLae-MoCTb, AUMONbHbBIA MOMEHT, BA3KOCTb,
Temneparypa KuneHus n ap.).

Tema 8. AMnupuryeckue LWKanbl cUnbl pacteoputenenn. [loHopHblie cBoNCTBA (WKanbl N'yTMaHa,
Be-Hya, KocoBepa, Opnuxa). AKuenTtopHblie CBOUCTBA (LuKanbl KocoBepa,
AdumMmpora-Penxapara, N'yTmMaHa).

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

IMNnpuYeckme Wwkanbl cuibl pactsopuTtenen. JoHopHble cBoncTBa (Wwkanbl 'yTMaHa, be-Hya,
Kocosepa, Opnuxa). AkuenTtopHble ceoncTea (wkanbl Kocosepa, dumpoTa-Peixapara, 'ytmaHa).
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Tema 9. CTpykTyprpOoBaHHOCTb pactBoputenen. Moagenb nycrotr Camomnosa.

A ByXCTpyKTypHaa mogenb Xonna, mogenu ""mMepuaroLwimx” rpynn, ucKaxeHHbix H-ceasen,
cny4yanHom cetkm H-cesizet. CnmpTbl (04HO-, ABYX- U TPeXaToMHble). [yTn peopraHusauum
CTPYKTYpbl CUPTOB. ANPOTOHHbIE pacTBopuUTenu. CTpyKTypHble 0co6eHHOCTU. CTpyKTypHas
Teopusi BbiCanuBaHus.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

CTpyKTypUpOBaHHOCTb pPacTBOPUTENEN: NpakTUuYeckue CneacTBmsa B XMMMYECKUX npoLeccax.
MpencrtaeneHns 0 MexaHu3me conbeataummn. . CTpykTypupoBaHHOCTb pactesopuTenei. Boaa.
CtpoeHue Monekynbl Bogbl. CTpyKTypa Xuakoro soabl v nbaa. Kpmeble pagnanbHOro
pac-npeneneHns ans Bogbl Npu pasHbix Temnepartypax. Mogens nyctor Camorinosa.
LByxcTpykTypHas Mo-genb Xonna, mogenu "Mepuarowmnx” rpynr, ncka-xeHHoix H-ceasen, cnyyanHom
ceTtkun H-cBazen.CnupTtbl (08HO-, ABYX- 1 TpexaToMHble). [yTn peopraHnsaunm CTpyKTypbl CNUPTOB.
AnpoToHHble pacTBopuTtenun. CTpYKTypHble ocobeHHocTH ("cnoeHas", LuernovyeyHas, UMKnmye-ckas
CTPYKTYpbI). HEPrusa aktneaumm camoanddy-3mm, cpaBHeHme ¢ Bogon 1 cnuptamu. CTpykTypHas
Teopus BbiCannBaHMA.

Tema 10. OnpepneneHue KpecrtoBa-bepeauHa. Hecneuudcuueckme v cneunduyeckme
B3aumogencrteus. NMepBrmyHasa n BTopuyHasa conbBatauus. Moctynar MonuHra 06
3aNeKTpoOHeuTpanbHOCTU akBaMoHa. ConbBaTtauusi MoHoB. Teopusi Camonnosa, NONOXUTENbHas
M oTpuuaTenbHasi ConbBaTaLus.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

BHyTpu- n MexxmonekynsipHble BOOOpoAHble cBSA3M Teopus Camonnosa, NONOXUTENbHASA U
oTpuua-TenbHasa conbBaTaums (rmgpartauns). Teopetmn?4eckne MetTonbl onpeneneHms
TePMOAMHAMMYECKUX XapakTepucTuk conb?saraunn (Mogenn bopHa, BopHa-bbeppyma,
Inun-OBaHca). KBaHToOBO-XxMMMyeckme pacyeTbl conbearauuu. lNMprpona noH-MonekynspHon cBasun
(nooxon Mopokymbl). CTpyk-Typa MOHOCONbBATOB KATUOHOB 1 @aHMOHOB. Bepo-aTHocTHas npupoaa
KOOPAMHALUMOHHOIO YCna Y MOHOB C 3anon?HEeHHbIMY 3NeKTPOHHbIMKU 0bonoyka-mu. OnpeneneHme
KpecTtoBa-bepesnHa. Hecneun-gonyeckne (MOH-AMMNONbHbIE, AUNONb-AUMOSNbHbIE,
WNOH-UHOYUNPOBAHHbIA AMNOSb, AUNONb-UHAYLMPOBAHHbBIA AWUMNOSb, AUCMEPCUOHHbBIE) U
cne-undpuyeckre (BogopoaHas: CBa3b, JOHOPHO-aKLENTOPHOE) B3aUMOLENCTBUS.
ConocTasuTenbHas xapakTepucTmka Hecneunduyecknx n cneunduye-cknx B3anMoLencTBui:
SHeprus, nanbHo4enCcTBMe, HaNpPaBNeHHOCTb, HAChIWAEMOCTb, TeMnepaTypHas 3aBMCUMOCTb.
MepBnyHas n BTopuyHasa conbeata-uus. Moctynat MNonnHra 06 anekTpoOHENTPaNbHOCTM akBaroHa.

Tema 11. TeopeTuyeckme metoabl onpeneneHUs TepMoaNHaAMNYECKUX XapaKTepucTuK
conbBataumu. KBaHTOBO-XMMUYECKME pacyeTbl conbBataummn. CTpykTypa MOHOCOJ/IbBaToB
KaTUOHOB M aHUOHOB. ConbBatauus B 6MHapHbIX pacTBoputensx. NMpeanoytutenbHas
conbBartaums. NMpunoxeHune Teopun MNunnecnu-Kunepra. Oco6eHHocTn conbBatauum 3d- u 41-
KaTUOHOB.

TecTnpoBaHue , npuMMepHbIe BOMPOCHI:

Teopwusa N'unnecnu-Kuneprta B onucaHnm CTPyKTypbl CONbBATMPOBAHHbBIX KATUOHOB.
KBaHTOBOXMMMYECKOE ONUCaHME MOHO- MU NONMCONbBATOB MOHOB Creumngunyeckne
(BOHOPHO-aKLENTOPHbIE) B3aMMOOENCTBUS, peakunn 3aMeLLeHNs 1 NPpUcoeanHe-HNS
KOOPAMHAUMOHHBIX coeanHeHmnit. MNoaxon TaHakn. OcobeHHOCTU peakunii B GHaPHbIX
pactBo-putensx. Conbataums n KOMNNekcoobpasoBaHme.

Tema 12. TepmoaouHamnyeckme cpyHKUUM conbBatauun. Lieamn-noguaHas wkana
NaHre-MuweHko. BopopoaHas wkana. [leneHne tepmoguHaMmyeckmx oyHKLUA conbBaTauum
B HEBOOHbIX pacTBopuTensix. TepmoauHammyeckme oyHKLUM NepeHoca YacTuLbl N3 OOHOro
pacTBOopuUTens B ApYyron, X 3aBUCUMOCTb OT NpUpoAbl YacTuLbl U pacTsoputens.lipupona
ruppochobHoM conbBatauuun. Knarpartbl. PacTBopbl COnen u Apyrux KpyrnHbiX OpraHM4Yeckmux
KaTUOHOB, a TaKXe He3NeKTPOJIUTOB.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:
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CooTHOLWEeHMEe rMapoPUNbHON 1 rnapPodobHON CoCTaBNAWMX CONbBaTaLUMK, CBS3b C NPUPO-O0WA
pPacTBOPEHHOIO BELWECTBA, CTPYKTYPUPOBAHHOCTLIO pacTBopuTens n tTemnepartypoi. [Npupoaa
rmaopodpobHol conbBaTaLmm, NPosiB-NEHME ee B Pa3NNYHbIX CBOMCTBAxX pacTBopoB. Kna-Tpathbl.
PacTteopbl conen TetTpaankMunaMMOHURHBLIX U OPYrnX KPYMHbIX OPraHMYeCckmnx KaTMoHOB, a Takxe
HeanekTponmToB. TepMoanHamMmnyeckmne pyHkumMm conbBataummn. leneHme TepmMoanHa?Mmnyeckmnx
XapakTepuCTUK Ha MOHHbIe cocTasnsaowme. Llesnin-nogmnaHas wkana JlaHre-Muvwenko. BoooponHas
wkana. [eneHne TepMoanHaAMNYEeCKMX (PYHKLNIA coNbBaTaunm Ha MOHHbIE COCTaBNSAOWNE B
HEeBOJHbIX pacTBopuTe-nsax. TepMoanHammyeckme oyHKLUmM nepeHoca Yyac-tuubl U3 04HOro
pacTBopun?Tens B APYron, nx 3aBn-CUMOCTb OT NPMPOabl YaCTULbl 1 PacTBOPUTENS.

Tema 13. U3amepeHue MarHUTHOM BOCNPUUMUYMBOCTU PacTBOPOB KakK CNocob BbisiBNEHUS
oTpuuaTteNibHOW, NONOXUTeNnbHoe U rmppodobHon conbBaTauumn. Koppensiumsa napameTpos
Dcsp u DEs, nx conaunyeckas npuuMHHO-cneacTseHHas B3aumocBsi3b.COoOTHOLLEeHue
rmaopocounbHON 1 rnapocdoobHOM COCTaBNSAOLWMX CONbBaTaLUM.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

N3mepeHne MarHuTHoM BOCNPUMMYMBOCTI PAcTBOPOB Kak cnocob BbISIBNEHWS OTPULLATENbHOW,
nonoxuTenbHoe n rnapodobHoin conbBataumm. Koppensumns napametpos Desp n DEs (no
Camowno-By), ux puamnyeckasi NPU4MHHO-CNeaCTBEHHAS B3anU-MOCBS3b

Tema 14. ACCOLUUMALIUA NOHOB YcnoeBusi BOSHMKHOBEHUS accoumatoB. "paHuLLa NONHON
conbBaTauun.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

YcnoBus BO3HMKHOBEHMS accoumaTos. [ pa-Huua nonHom conbearaumn. Mogenv teopetnyecko-ro
onucaHus accoumauumn noHos: Boeppyma, diire-Ha ? [eHncoHa ? Pam3n - dyocca, JxunbkepcoHa.
KoHTakTHbIe 1 CONbBaTHO-pa3neneHHble MOH-HbIe Napbl, MX KOHCTAHTLI 0bpas3oBaHus. BnusHne
npUpPoLbl PaCTBOPUTENSA HA MPOLIECChl accoumaunn, Ha COOTHOLWEHNE KOHTaKTHbIX 1
CONbBaTHO-pPa3aeneHHbIX NOHHbBIX Nap B pacTBOpE.

Tema 15. Mogenu TeopeTM4ecKoro onMcaHusa accouuvaumm MOHoB: bbeppyma, dureHa ?
HeHucoHa ? Pam3u - dyocca, [ xunbKkepcoHa.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

YcnoBus BO3HMKHOBEHMS accoumatos. [ pa-Huua nonHom conbeataumn. Mogenu teopetnyecko-ro
onucaHuns accoumaunmn NoHoB: boeppyma, dire-Ha ? leHncoHa ? Paman - dyocca, [dxunokepcoHa.
KoHTakTHbIe 1 CONbBaTHO-pa3aeNeHHble MOH-Hble Napbl, X KOHCTaHTbl 06pa3oBaHns. BnusiHme
NpPUPOLbl PAaCTBOPUTENS HA NPOLECCHl accoumaunm, Ha COOTHOLWEHNE KOHTaKTHBIX U
CONbBATHO-Pa3aeNeHHbIX NOHHbBIX Nap B pacTBope.

Tema 16. KOHTaKTHble U CONbBaTHO-pa3aesieHHblie UOHHbIE Napbl, UX KOHCTAHTbI Oﬁpa3OBaHV|$|.
BnusiHme npupoabl pacTBOpUTENA Ha NpoLecchbl accoumaln, Ha COOTHOLLEHUE KOHTaKTHbIX U
conbBaTHO-pa3neieHHbIX MOHHbIX Nap B pacTBope.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

KOHTakTHbIE 1 CconbBaTHO-pPa3geneHHble NOH-Hble Napbl, X KOHCTAHTbI O6pa3OBaHI/I$I. BnusaHue
npunpoabl pacTtBopuTens Ha npoueccobl accounalnm, Ha COOTHOWEHNEe KOHTAaKTHbIX 1
CONbBaTHO-pPa3neneHHbIX NOHHbIX NMap B pacTBope.

Tema 17. ConbBaraumoHHble 3cpdeKkTbl: KWHETUYECKUN N TEPMOONHAMUYECKUNA.
AnekTpocTtatuyeckoe npubnuxeHue, teopus Xoropxeca-UHronoaa, ypaBHe-Hust Ckatyappa v
Amuca. Cneuuncpnyeckme B3aumMonencTens, peakLum 3aMeLLL.eHUs U NpucoeouHeHus
KOOpAVWHaUMWOHHbIX coeauHeHUn. NMoaxon TaHaku.

JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

ConbBaTaLMOHHble 90GEKTbI: KNHETUYECKUIA 1 TEPMOANHAMMNYECKUIA. DNEKTPOCTAaTUHECKOE
npu-6nmxeHune, Teopmsa Xbtoaxeca-MHronbaa, ypasHe-Husa Ckatyapaa n Amuca. Cneumdpmnyeckme
(LOHOPHO-aKLENTOPHbIE) B3aMOLENCTBUSA, peakUmmn 3aMeLleHns 1 Npucoe-anHeHns
KOOPAMHAUMOHHBIX coeanHeHunii. MNoaxon TaHakn. OcobeHHOCTN peakunii B GUHAPHbIX
pacteoputensix. ConbBaraumsi u kKomnnekcoobpasosa-Hue.
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Tema 18. Oco6eHHOCTU peakuuit B GBUHapHbIX pacTBoputensix. ConbBataums u
KoMnnekcoobpa3zoBaHue. YueT CObBaTHOIO COCTOSIHUSI Y4aCTHUKOB paBHOBeCUS (KaTUOHa,
nuraHaa, Komnaekca, NpoToHa) B UHTepnpeTaumMm AaHHbIX NO KOMMIEKCO06pa3oBaHUIO B
O6uHapHbIX pacTBOopuTensix. dHeprum MN66ca nepeHoca peakLum B LIeJIOM U peareHToB B
OTAEeNbHOCTMU.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
KoHTponbHas pabota
Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

TeMmbl pedpepartos

1."TamMaTtb" BOAbI: MUCTMKA U PeanbHOCTb

2.B3aumocBssa3b conbBaTauum 1 KOMnaekcoobpaloBaHns B pacTBopax.

3.BHyTpu- 1 MexmMonekynspHbie BOLOPOOHbIE CBA3N

4.KBaHTOBOXMMMYECKOE OnMcaHne MOHO- 1 MoNUCONbBATOB MOHOB

5.KncnoTbl 1 OCHOBaHMS B MEXYACTUYHbIX B3aUMOOENCTBUSX, CAMOCOMPSXEHNE.
6.0OMarHnyeHHas Boga: Teopus 1 npaktuka

7.CTPYyKTYpUPOBAHHOCTb pacTBOPUTENEN: NpakTU4ecKne CneacTBus B XMMUYECKNX NPo-Lieccax.
8.Teopus Nmnnecnn-Knuneprta B onncaHnmn CTPyKTypbl CONbBaTUPOBAHHbBIX KATUOHOB

9.TepmoanHamMmyeckme 0oCOBEHHOCTM rnapaTtaumm 1 conbaaTaunm B GUNOASIPHBIX anpo-TOHHbIX
pacTBOpUTENSIX

10.TepmMoanHamMmyeckoe onmcaHne conbBaTauum B GBUHAPHbIX PaCTBOPUTENSAX
NPUMEPbBI BUNIETOB KOHTPOJ/IbHbIX PABOT

Bunert 1.

1. Kak n3MeHUTCS OaBneHne HacCblWeHHOro napa pacTBopuUTeNs Npu pacTBOPEHUN B HEM Kakoro
-nnbo Hene-Ty4yero BewecTea? MNpn 06bACHeHUN ncnonb3osatb NpuHUMn Jle-lartenbe. MNepBbiii
3akoH Payns, nee hopMynmMpoBKM 3aKOHa, Matematmyeckas 3anuchb.

2. Bnusiet nn npucytcteme n3bbiTka CONsiHOM KMCNOTbl Ha anekTponpoBoaHocTb K+ B pacteope KCl
?

3. N3BeCTHO, 4TO 3HEeprns BOLOPOOHON CBA3M MeXAy aHMOHOM D04n- 1 Monekynamu BoAbl B psaay
C104- -S0427P0437Si044- BospacTaet ot 7,1 0o 35,6 kx/mMonb. Kakas 3aBMCMMOCTb
CyLeCTBYeT Mexy 3apsaoM U pa3MepoM aHUOHA U ero CKNOHHOCTbLIO K rmaponunady? Kakas
CyLLeCcTByeT B3aMMOCBA3b MeXAy CKNOHHO-CTbIO aHMOHA K TMAPONN3y N CMOCOBHOCTLIO
06pa30BaHHON 1M KNCNOTbI K KNCNOTHOM MOHU3aumMmn? Kak n3MeHSeTcs CKNOHHOCTb K rmaponunay B
psgy C1047S042-- PO437Si044-?

4. MNonbiTanTecb Npeackasarb, Kak U3MEHUTCS CKOPOCTb peakumy MeXAy MoHamMu B pacTBOpe npu
YBENMYE-HUN NOHHOW CUNbI.

5. PactBop KNOS-, conepxawuin 8,44 maccoBbIX fonen conum, nokasbiBaeT NPUPOCT TemrepaTtypbl
KMNEeHNs Ha O,797|jC MO CPaBHEHWIO C TeMMNepaTypoi KUNeHus Boabl. BeldncnnTb cteneHb
Avccoumanmm conv B pacTeope.

6. Bblumcnutb agppekTnBHyO KoHLEeHTpauumo noHos Cu2+ n SO42- B 0,1 H. pacTeBope cynbara
MeOu, ecnv Kaxylasacs cteneHb auccoumauum convn pasHa 40 %.

7. Bolumenutb pH pacTteopa u cteneHb ruaponusa conn B 0,1 M pacteope Cu(NO3)2. K2= 3,4[010-7.

8. Buiumncnuntb MP doocgoata cepebpa , ecnu pacTBOPMMOCTb 3TOI CONY B BOLE COCTABNAET
4.68[110-6 monb/n.

Bunet 2

1. Kak MOXHO 1UCrnonb3oBath KONAUraTMeHble CBOMCTBA 411 ONpeaeneHnst MonekynsipHbiX Macc
PacTBOPEH-HbIX BelwecTB? Kakoe 13 KonnuraTnBHbIX CBOMCTB LienecoobpasHee Ncnonb3oBaTthb 4N
onpeneneHnsi Mo-nekynsipHo Macchbl MONEKYN 1 NOYEMY LPYre KONMratuBHble CBOACTBA MEHEe
ynoOHbI ?
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2. B kaknx cnyyasx B BblpaXeHue KOHCTaHTbl Auccoumanmm BMECTO KOHLUEHTPALNA NOHOB BBOAST UX
aKTuB-HOCTUN?

3. ns kncnoponconepXallmx KUCNoT HabnoaaeTcs 3aBMCUMOCTb UX CUIIbl OT Yncna
nepugpepuyeckmx ( He cBsidaHHbIX B paaukan OH) aToMoB kucnopoaa, Hanpumep,

(HO)n3 (HO)N3O (HO)n302 (HO)NS03

K1 10-8-10-11 10-2-10-4 BeNKO O4€Hb BENUKO

Cuna kncnot cnabble cpeaHein Cusbl CUTbHbIE O4YEHb CUMbHbIE

Kak MOXHO 06 bACHNTb yKa3aHHY0 3aKOHOMEPHOCTb?

4. B 4yeM npuynHa CTOSMb CUNBHOMO Pasnnyns SHTanbMuin NPOoLECCOoB:

H+(p) + OH-(p) = H20(x) Ho = -56,5 kx/mMonb

H+(r) + OH-(r) = H20(x) Ho = -1604 kx/monb ?

5. K 1750 mn Bogpl an|6aBneHo 2 1 5% -HOWA XNOPOBOLOPOAHOW KMcnoTel.Hemy 6ynet paBeH pH
aToro pac-teopa ? [notHocTb pacteopa 1,02 r/mn.

6. Bbluncnute noHHyto cuny, KoadpduumeHT akTMBHOCTN noHa SO42- 1 ero akTMBHOCTb B pacTBope,
B 1 n ko-Toporo cogepxutcs 0,003 monb Na2SO4 n 0,002 monb Al2(S0O4)3.

7. Bolumcnute pH 1 cTeneHb rugponuaa 0,02 monsipHoro pacteopa Pb(NO3)2. K1 =9,55[10-4, K2=
3010-8. Yuectb nuuwb nepBylo cTaauo rmaponnsa.

8. CmewaHo no 1 nutpy 0,5 M pacteopa xnopuaa bapus n 0,75 M pacteopa cynbcara HaTpus.
Ckonbko rpammoB bapus octaHeTcs B pacteope? INP(BaSO4)= 1010-10.

Bunet 3

1. Teopusi cunbHbIx anekTponutoB Jebas- Xiokkens. MICTMHHAs 1 KaxXywascs CTeneHun
LoMccoumnaumm cunb-Holx anekTponmtos. Kak MeHstoTcs ¢ pasbaBneHnem?

2. Kaknm o6pas3om BycpepHblit pacTBOpP CONPOTUBNSIETCS NOMbITKAM n3MeHeHust ero pH? U3 kakux
LBYX FNaBHbIX KOMMOHEHTOB COCTOUT TUMWYHbIA BydpepHblit pacteop? MpuBecTy npuMeps
6yhepHbIX CUCTEM.

3. OG'bFICHI/ITe, no4yemy conun cnabblx Kucnot ABNAKOTCA, KaK npaBunno, CUIbHbIMA 3NEKTPONMNTAMN.

4. [laBneHve napa pacTteopa, cogepxauero 16,72 r HuTparta kanbuusa B 250 r Boabl cocTasnseTr
14,22 mm pt.cT. npn 170C . BblumcnnTb CTENEHb anccoumnanmm Conu, ecnv N3BeCcTHO, YTO AaBneHne
napa oAbl Npu 310N Temnepartype coctasnset 14,53 MM pT.CT.

5. PactBopunun 1 r H2SO4 B 1 nuTpe BoAbl. 1 MA NONYY4EHHOrO pacTeopa pactsopunu B 1 nuTpe
Boabl. Onpe-genute pH nonyyeHHoro pacTteopa.

6. BbluncnmTe MOHHYIO cuny pacteopa, KOagdUUNEHT akTUBHOCTM U aKTUBHOCTb MoHa PO43- B
pacTteope, co-gepxauwem 0,01 M Mg3(PO4)2 n 0,005 M LaPO4.

7. Boluncnntb pH pactBopa 1 cteneHb rugponunsa conu B 0,05 M pactsope Na2C204 . Yemy bynet
paBeH pH, ecnn pacTBop pasbasutb Bopoii B 10 pas? K1 = 5,4[10-2 , K2 = 5,4[110-5.

8. MNpu kakom KOHLEHTpaunm NOHOB MapraHua Ha4yMHaeTCs Bbll‘la eHne ocafka rmgpokcmaa
MapraHua na pactesopa, umetowero pH = 8,37 NP (Mn(OH)2) =4U10-14.

Bunet 4

1. CoBpemeHHas Teopus pacTBopos. [Mprnpoaa cun, obycnosnmearowmx obpasoBaHne pacTBOPOB.
Yr1o obwwero 1 B 4em OT/IMYNSI PACTBOPOB OT XMMUYECKNX COEAUHEHWIA N CMECcein?

2. Kak akcnepumMeHTanbHO MOXET ObiTb ONpefeneHa cteneHb anccoumaumm anektponmta? Kakyto
CTeneHb Anccouraumnm onpeaenstoT OnbITHbIM NYTEM - UCTUHHYIO U KaXYyLLYOCA?

3. CohopMmynumpyinTe noHATUE "akTUBHOCTb MOHA". Kak akTMBHOCTb MOHA CBA3aHa C aHanMTUYeCKoW
KOHLIeH-Tpaumen? B kakoi popmMe 3aKOH OENCTBYIOWNX MACC MPUMEHNM K CUIbHbIM 3NEKTPONnTam?
3anncaTtb BblpaxeHust KOHCTaHT auccouunauun gns H2S04, H2S, NaOH, HNO3, H3PO4, H2SO03.
4. MOXHO nn cynTaTh, YTO HEWTPaNbHas peakums cpefbl BOAHOro pactsopa Cov 0AHO3HA4YHO
cBUOETENbCT-ByeT 06 OTCYTCTBUM rnaponnsa conn? B kakmnx cnyyasix BOAHbIE pacTBOPbI CONel
cnabblx KUCNOT U CUNIbHbIX OCHOBAHWIA MOTYT MMeTb pH

5. Onpepennte TemnepaTypy KuneHMs BOLHOrO pacteopa xnopuaa kanus, cogepxaitero 3.2
maccoBbix go-nein KCl n nokasbiBatowero creneHb auccounaumm 0,68 .
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6. BbluMcnnTb MOHHYIO CUNY N aKTUBHOCTb MOHOB B pacTBope, cogepxauem 0,01 monb/n Ca(NO3)2
n 0,04 monb/n CaCl2.

7. Kak namenuntcsa pH un ctenenb auccoumaumm CH3COOH B 0,2 M pactsope, ecnu kK 100 Mn aToro
pacTBo-pa npubasntb 30 Mn 0,3 M pacteopa auetara Hatpus? K = 1.8[010-5.

8. Bo cKONbKO pas yMEHbLMTCS KOHLEHTpaums noHoB cepebpa B HacblweHHoM pacteope AgCl,
ecnu npmba-Butb Kk Hemy ctonbko HCI, 4Tobbl ee KOHLEeHTpaums ctana pasHoi 0,03 monb/n. MNP
AgCl = 1,6[110-10.

Bunet 5

1. Uto Takoe conbearthl (rmapatbl) ? Y10 noasepraeTcs conbearauun: MOnekynbl, KaTUOHbI, aHUOHbI?
3a cyeT Kakux cun NponcxoauT conbeataumsa? Moyemy Monekynbl BOAbl CNOCOOHBI K ruaparaumm ?

2. Kak BnnsaoT Ha pacTBOPMMOCTb NOCTOPOHHME BelwecTBa? YTo Ha3biBaeTCS BbiCaNMBaAHNEM U
KakoBa npu-4mHa 3Toro siBNeHmus?

3. YTto Takoe noHHas cuna pacTteopa, B CBA3M C HEM BBOOUTCHA 3TO noHaTne?

4. YeM 06bSCHNTD, 4To peakumst CO2 + H20 + SiO2 = H2SiO3[ + Na2CO3 B BogHbIX pacTBopax
CMelleHa NpakTUYeckn BNpaso; Npu CriaBneHnn Xxe Teepaoro kapboHata ¢ KPEMHUEBO KUCNOTOW
paBHOBECKE pe-akLumn CMELLEHO B CTOPOHY 00pasoBaHms cuankaTa Hatpmna?

5. Bboiuncnutb pH pactsopa, ecnv B 10 mn. ero cogepxutcsa 0.028 r. rugpokcmaa HaTpus.

6. Paccuutainte GO auccoumaumm YKCYCHOWM KNUCNOTbI, €CNX KOHCTaHTa guccoumnaummn pasHa
1,86.10-5. Ca-Monpon3BoneH nu npouecc guccounaunmn?

7. BblumcnuTb cTeneHb ruaponnsa, pH 1 paBHOBECHbBIE KOHLIEHTPALMM NOHOB, 00pa3yoLWNXCS Npu
rmgponu-3e 0,1 M pacTeopa kapboHarta Hatpusi. K1(H2CO3)= 4,45.10-7, K2(H2CO3)=
4,69.10-11.Y4ecTb TONbKO Nep-BytO CTyNEHb rmaponn3aa.

8. PacTBopbl HEOPraHM4eckom MUHepanbHON KMCnoTbl H2A pasnuyHom KOHUEHTPaLnm nMeroT
cnenywouwme 3HadeHns pH:

C, monb/n 0,005 0,05 0,5

pH2,11,20,3

KakoBa akTMBHOCTb MOHOB BoAOpoAa B 3TUX pacTeopax? CunbHas unu cnabas H2A kmucnota?
3ayeTHble buneTsl

BuneT 1
1. NoHATME 0 pacTBOpe, pacTBopuTENe, CTPYKTYPE pacTeopa.
2. DMpuYeckne Wwkanbl CUbl pacTBOPUTENEN.

Bunet 2
1. CTpyKTypa 0QHOATOMHbIX XMIOKOCTEeN. Teopmsa DpeHkens.
2. TeopeTn?4yeckne MeToabl onpeneneHs TepMoanHaMMYeCcKnx xapakTepucTuk conb?saraunm.

Bunet 3

1. OcobeHHOCTN CTPYKTYpbl XunakocTn. KprBble pagnansHoro pac?npeneneHus.

2. TepmognHamuyeckme qoyHkLMK conbeatauun. leneHme tepMoanHa?Mmn4eckmnx xapakTepu-cTmk
Ha MOHHbIE COCTaBndrowme.

Bunert 4

1. TennoBoe OBMXEHME YacTUL, XNIOKOCTH, camMoandodoyaust, konebatenbHoe 1 TpaHCNsSILUU-OHHOe
LBVXEHME.

2. KBaHTOBO-XMMMYECKME pacyeTbl conbBaTaumm. BeposTHOCTHaA npupoaa KOoOpANHALMOH-HOMo
4yncnay MOHOB.

bunet 5

1. Teopus kucnot n ocHoBaHu bpeHcTtena.

2. BnusiHme pactBopuTenst Ha KUHETMKY U MEXaHU3M peakLuii: SNeKTpocTatuyeckoe npu-6nmxeHuve.

Bunet 6
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1. SnekTpoHHas Teopus kucnot Jibtonca. Teopusi conbBocructTeM. CpaBHUTENbHAS XapakTe-pucTuka
KMUCNOTHO-OCHOBHbIX TEOPUN.

2. I'Ipe,uCTaBneva O MEXaHn3Me conbBataunn.

Bunet 7
1. Teopusa knucnot n ocHoBaHuin: Teopus XMKO lMupcoHa, Teopus YcaHosmya.
2. ConbBarauus: Hecrneumguyeckne B3anMoaencTBus.

BuneT 8
1.CTpyKTypMpOBaHHbIE pacTBOPUTENN: BOOA.
2. OcobeHHOCTM conbBaTaumy KUCNOT U OCHOBAHUIA.

Bunet 9
1. Knaccundpukaums pactsopuTenen.
2.ConbBaTtauusi B BUHapHbIX pacTBOPUTENSIX, NPeAnoYTUTEIbHAs conbBaTauus.

bunet 10
1. Wkanbl akLenTopHOCTU pacTBOPUTENEN.
2. ConbBaTauus: cneununyeckne B3aMMoLencTams.

Bunet 11
1. CTpyKTypupOBaHHbIE PaCcTBOPUTENN: CIINPTHI.
2. Accouvaumns MOHOB.

Buner 12
1. CTpyKTYypMpOBaHHbIE PacTBOPUTENN: OUNONSAPHbIE anpPOTOHHbIE PACTBOPUTENN.
2. Teopus BbicanveaHus.

Bunet 13
1. KBaHTOBO-XMMUYeCKne pacyeTbl conbBaTtaumu. [pupoaa noH-MonekynspHom CBa3u.
2. MarHuTHble CBOMCTBA U rugpaTauns MOHOB B pacTBopax.

Bunet 14

1. [leneHne TepMOANHAMMYECKUX (DYHKLIMIA CONbBaTaLMN HA MOHHbIE COCTaBNSAOIWMNE B HE-BOAHbBIX
pactBopuTensix. TepMoamHammyeckme oyHKLMM nepeHoca.

2. 'mopodhobHas conbBataums (rmoparaums).

Bunet 15

1. ConbBaTtauusi u komnnekcoobpasoBaHue. Y4eT CONbBaTHOrO COCTOSIHNS Y4aCTHNKOB
paB-HOBECUSI.

2. BnngHne npupoabl pacTBopuUTeENnA Ha npoueccbl accounaunnn, Ha COOTHOWEHNE KOHTaKT-HbIX A
CONbBaTHO-pPa3geneHHbIX NOHHbIX NMap B pacTBope.

7.1. OcHOoBHas nuTeparypa:

1.Bepx6uuknin ®.P. CTpykTypHas Teopust pacTBOPUMOCTM BELECTB B XunakocTax/ MNepmb : M13a-B0
lMepmckoro yH-Ta, 2005. - 265 c.

2.Bopa: cTpykTypa, cocTosiHue, conbBaTtaums : JloctnxeHnsa nocnegHux net /
HO.M.Keccnep,B.E.lMNeTpeHko,A.K.J1aweHko n ap.; OT1B.pea.A.M.Kytenos ; Poc.AH, VIH-T xumnn
pacTtBopoB. - M. : Hayka, 2003.

3. Meggeges O.H. lNpotonntnyeckne paBHoBecus B BOAHbIX pactsopax. M.: nag-so MIT1Y. - 2011.
-130 c.

7.2. lononHuTenbHasa nureparypa:
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12.NopooH [Ox. OpraHnyeckas xmmMusa pactsopos anekTponutos. - M.:Mwup, 1979. - 712 c.

13.EpruH KO. B. MarHuTHble CBOMNCTBA U CTPYKTypa pacTBOPOB anekTponuTos. - M.: Hayka, 1983. -
183 c.

14./3mainos H. A. OnekTpoxummsa pactesopos. - M.: Xumuns, 1976. - 488c.

15.MoHHasg conbeaTaums /. A. Kpectos, H. . Hosocenos, W. C. MNepenbirvH 1 ap. - M.: Hayka,
1987. - 320 c.

16.MuweHko K. I., MNMontopaukun . M. TepmoanHammnka n CTpoeHne BOL4HbIX U HEBOAHbIX
pacTBOPOB SNeKTPONnUTOB. - J1.: Xnummus, 1976. - 328 c.

7.3. UHTepHeT-pecypcChl:

Chemnet Poccusi ? xummnyeckme Hayka n obpasoBaHue B Poccumn: noptan goyHOAaMeH-TanbHOro
xuM.obpaszoBaHus - http://www.chem.msu.ru/rus

EnuHoe okHO gocTtyna K obpasoBatenbHbiM pecypcam - http://window.edu.ru/

Kartanor ccbinok Ha xummnyeckme pecypcbl Poccun n 3apybexbs - http://www.chemport.ru
ObpasoBaTenbHble pecypcbl MHTepHeTa ? XIMWS - http://www.alleng.ru/edu/chem.htm
ObpaszoBatenbHble pecypcbl YpdY - http://media.ls.urfu.ru/chemistry/

OneKTPOHHbIe pecypcbl MIHCTMTyTa Xxummnn pacteopos PAH -
http://www.isc-ras.ru/old-site/elib_index.htm

8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COMNAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHune ancumnnuHbl "Teopus pacTBOpPOB” NpeanonaraeTt MCNonb30BaHWe Cnenyouero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:
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Mporpamma aucumnnuuHbl "Teopust pacteopos”; 020201.65 PyHaameHTanbHas 1 NpuknagHas xMumns; npodgpeccop, A.H. (npodgpeccop)
IHessaTtoB ®.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIO 1 y4ebHbiM nnaHoM no
cneumanbHocT: 020201.65 "®yHoameHTanbHas U NpuknagHas xmMma" 1 cneumnannsauum
HeopraHunyeckas xmmms .
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ABTOpP(bI):

LesaTtos ®.B.

"o 201 r.
PeueH3eHT(bl):
CanbHukos HO0.U.

"o 201 r.
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Jlnct cornacoBaHus
N (o7 [e) CornacosaHue
Amupos P. P. CornacoBaHo
2|bbiykoBa T. U. CornacosaHo

CornacosaHo C 3aMeyaHnsaMu
OncumnnnHa He obecnedeHa. Jlutepartypa
3[HnxaHosa E. A. B nn.1, 3 orcyrcteyet B HB, B n.2 He
oTBeYaeT TPebOBaAHNSM MO KPUTEPUSIM
obecneyeHHOCTH (2 9K3.)

—

4|Cokonosa E. A.
5|Tumodpeesa O. A.
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