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Mporpamma ancumnnuHbl "Teopust pacteopos”; 04.05.01 dyHaameHTanbHasa n npuknagHas xumus; Nesatos d.B.

Mporpammy aucumnnuHbl paspabotan(a)(n) dessito ®.B. , Fedor.Devyatov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

3HaHVe N NOHUMaHNe MecTa TeoPUM PACTBOPOB Kak 06 beaMHSIOWNX NPeacTaBNeHNs
HeopraHM4ecKol, OpraHM4YeCcKon 1 KOOPANHALMOHHOM XUMUKN B 0OLLEXMMUYECKO CUCTEME 3HAHWIA

2. MecTo OUCLMUMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.10 AncumnamHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHOl Nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpUKNagHas XMuMms n OTHOCUTCS K
obszatenbHbiM aucuunanHam. OcsanBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHasa cneunanbHas AMCLUMNANHA OTHOCUTCS K BapuaTmBHOM Yactu 6noka AUCUMNINH 1 TECHO
CBSi3aHa Takxe ¢ 0OWwyMy MaTeMaTnYeCKMMm U eCTECTBEHHO-HAYYHbIMW OUCLUNANHAMU U
obwenpogeccrmoHanbHbiMy gucuunanHamu. OCBOEHNE 3TOW AMCLUUNANHBI TpebyeT
npensapu-TeNbHOM PU3NKO-MaTteMaTn4eckom NoAroTOBKM Mo WNPOKOMY CMEKTPY KypCOB, YATAEMbIX B
Xumnyeckom nHctmutyte um. A.M. Bytneposa B Heobxoanmom o6 beme. OCHOBbI TEOPUM pac-TBOPOB
CyLLEeCTBEHHbI Ans rnybokoro ocBoeHns KypcoB 'HeopraHuyeckas xmmus', 'AHanMTn-4eckas xmmms',
'‘Pusmnyeckas xumns', 'OpraHnyeckas xumus', 'Xvmmus B akonornn'. 1o OTHOWEHWNIO K 3TUM Kypcam
"Teopus pacTBOPOB' BLICTYNAET Kak nocneaymrowas, HTerpanbHas, MexamcumnnnmHapHas
AMCUMNInHA.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

LLincpp komneteHumu npuoﬁpepf:::avc:?ggm?ﬂenum
OK-7
(O6ILEKyNbTYPHbIE FOTOBHOCTbIO K CaMOpasBnTMIO, camopeannaaumu,
KOMMETEHLM) MCNONMb30BaHNIO TBOPYECKOro noTeHunana
OrliK-1 CNoCcobHOCTbIO BOCMPVHUMATL, pa3BuBaTh U NCMONb30BaTb
(npodheccunoHanbHbie TeopeTUYeCckme OCHOBbI TPALAMLMOHHbBIX U HOBbIX pa3aenos
KOMNeTeHLmm) XMMUW MPU PeLleHnn NpoeccroHanbHbiX 3aau
OrK-3 CMOCOBHOCTBIO MCMOMIb30BaTb TEOPETUYECKNE OCHOBBI
(npodheccunoHanbHble doyHLaMeHTanbHbIX pa3aenioB MaTeMaTukm n onu3nkuy B
KOMNeTeHLmm) NPOgEeCCMOHaNbHON AeATENbHOCTA
MnK-3 BNafeHneM CUCTEMON oyHOAMEHTaNbHbIX XUMUYECKUX MOHATUNA
(npodheccunoHanbHble N METOOONOMMYECKMX aCNeKTOB XUMUK, OOpPMaMmn U METO4aMM
KOMNeTeHLmm) Hay4YHOro No3HaHus
CNocobHOCTbIO NprobpeTaTb HOBbIE 3HAHMS C NCMONTb30BAHNEM
MK-5 COBPEMEHHbIX Hay4HbIX METOLOB U BNafeHne NMn Ha YpOBHe,
(npodheccunoHanbHble HeobX0AMMOM ANS peLeHns 3a8ay, UMELWMX
KOMNeTeHLmm) eCTeCTBEHHOHay4HOe cofepXaHune 1 BO3HUKaWMX npu
BbINOMHEHUN NPOCPECCHOHANbHBIX PYHKLNIA
CNoCOBHOCTbIO UCMOMb30BaTh OCHOBHbIE 3aKOHOMEPHOCTY
ACK-1 XMMU4ECKON HayKV 1 (oyHaMeHTanbHbIe XUMUYECKNe NOHATAS
B NPOMPeCcCcnoHanbHOM OEATENbHOCTU B COOTBETCTBUN C
BblBpaHHO cneunanvaaunei

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXeH 3HaThb:
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Mporpamma ancumnnuHbl "Teopust pacteopos”; 04.05.01 dyHaameHTanbHasa n npuknagHas xumus; Nesatos d.B.

POJib MEXYACTUYHbIX B3aUMOOENCTBUI B Pa3NNYHbIX OU3NKO-XMMUYECKUX MpoLeccax
2. DONTXEH yMeTb:

NPUMEHSTb MOHSATUS O CONbBATALMOHHbBIX APCPEKTAX N MEXMONEKYNSPHbBIX B3aUMOLEACTBUSAX B
pacTBopax ans rnybokoro NOHNMMaHMS CaMblx Pa3HbIX (KUHETUYECKMX 1 TEPMOAMHAMNYECKMX)
acnekTOB B ONUCAHUN PA3NNYHbIX (OUINKO-XMMUYECKUX CUCTEM (KaTanna, aHannuTmyeckas Xumms,
9KONOrNYeCcKne CUCTEMbI, PU3NYECKAS XMMUS PACTBOPOB, BUOXMMMS 1 T.4.)

3. DonxeH BnageThb:

TEOpEeTNYECKNMM 3HAHNSIMU O CYTM B3aUMOOENCTBUIA B pacTBopax (BOAHbIX, HEBOAHbIX, CMELAHHbIX),
MOHATME conbBaTauUnsa AN NOHUMaHNA KUHETUYECKUX N TEP-MOAMHAMUYECKNX CBONCTB
XNOKOGA3HbIX FOMOTrE€HHbIX CUCTEM

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

ncnonb30BaTb TeOpPETUHECKNE 3HAHUA O CYTU B3aMMOLENCTBUIN B pacTteopax (BO,EI,HbIX, HEeBOOHbIX,
CMeLIJaHHbIX), NOHATUE conbBaTaund Angd NnOHNMMaHUA KUHETUYECKUX N TEP-MOOANHAMUNYECKUX CBOWCTB
)KVI,EI,KOCpa3HbIX FTOMOreHHbIX CUCTEM;

MNPUMEHSITb MOHSTUS O CONbBATALMOHHbBIX 3pCPeEKTaxX N MEXMONEKYNSIPHBIX B3aUMOAENCTBUSIX B
pactBopax ans rnybokoro NoOHNMMaHUS CambiX PasHbiX (KWNHETUYECKMX Y TEPMO-ANHAMUYECKIX)
acnekToB B OMUCAHUN Pa3NNYHbIX (PUNKO-XMMUYECKUX CUCTEM (KaTa-Nn3, aHanmTnyeckas XuMns,
3KONOrNYECKe CUCTEMbI, PU3NYECKas XMMUSI PacTBOPOB, BUOXMMMS 1 T.4.)

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNNHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3ayeTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTOpHOM paboThbl,

Paspen
Henens MX TPYAOEMKOCTb Tekywue cpopMbl
N .D.Mlt\:nuwnnMHbl/ CemecTp cemecTpa (B yacax) ¥(L(I)J.HTp$19|p
onyns Nek ImI'Ipal(wmecl(meJ1a60parop|-u>|e
u 3aHATUA pabotbl
Tema 1. OBWWME
1 MPEOCTABJIEHUNA O 8 1 4 0 0

" IXXKNOKMNX PACTBOPAX

Tema 2. PacTBOpMMOCTb

TBEPObIX BELWECTB,
2. XWUOKOCTEN 1 ra3os. 8 2 2 0 0

Tema 3. CTPYKTYPA
3. |[OOHOATOMHbIX 8 3 2 0 0
XNOKOCTEWN.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 4. Teopus
XWNIOKOro COCTOSIHUA
®dpeHkens.

0

0

Tema 5.
COBPEMEHHbIE
NMPEOCTABJIEHNA O
KNCNOTAX U
OCHOBAHWSAX.

Tema 6.
XapaktepucTuka
KNCNOTHO-OCHOBHbIX
CBOWCTB
pacTtBopuTenen,
KOHCTaHTa
aBTONPOTONM3a.
ONeKkTpoHHasa Teopus
kucnort Jlbtounca.

Tema 7.
Knaccugomkauns
pacTteopuTtenein no
PU3NKO-XMMNYECKNM
CBOWCTBaM.

Tema 8. OmMnupuyeckue
WwKansl JOHOPHOWM U
akLenTopHoW cunsbl
pacTBopuTenen.

Tema 9.
CTpyKTypUpOBaHHOCTb
pacteoputenen. Teopus

. |Camoinosa,

NOJIOXUTENIbHAsA N
oTpuuartenibHas
conbBatauus.

10.

Tema 10.
Hecneuungounyeckne n
cneungonyeckne
B3anMoOelnCcTBnSA B
KOHOEHCUPOBAaHHbIX
cpepnax. ConbBaTauus
NOHOB.

10

11.

Tema 11.
TeopeTuyeckne metoabl
onpeneneHns
TepMOONHAMUNYECKUNX
XapakTepuCcTmnK
conbBaTauuu.

11
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

UX TPYLOEMKOCTb
(B yacax) KOHTpOns

abortbl,
Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

12.

Tema 12.
TepmoanHammyeckne
PYyHKLNK
conbBaraunn. TepmMoanHj
doyHKLMK nepeHoca
4yacTuubl U3 OOHOrO
pacTtBopuTensa B OPYron.

1M|/|§e0|<

ALP)

13.

Tema 13. IamepeHne
MarHUTHOWM
BOCMPUNUMYMBOCTH
pacTBOPOB Kak crnocob
BbISIBNIEHUS
oTpuLaTenbHON,
NONOXMTENbHOE Y
rmapogobHoN
conbBaTauuu.

13

14.

Tema 14.
ACCOUMALMA
MNOHOB. Ycnosus
BO3HWKHOBEHUS
accoLmaTos.

14

15.

Tema 15. Mogenu
TeopEeTnYeCcKoro
onuMcaHuns accoumaumm
MIOHOB.

15

16.

Tema 16. Bnunaxue
npupoabl pacTBopuUTEns
Ha npoueccol
accouunauumn.

16

17.

Tema 17.
ConbBaTtauoHHbIE

agpdpeKThI:

KNHETNYECKUI U
TepMoaMHaMN4eCcKunim.

17

18.

Tema 18. OcobeHHoCTU
peakunii B BHapHbIX
pacTBOpPUTENSIX.
ConbBataumns un
KoMnnekcoobpasoBaHue

18

KoHTponbHas
0 paboTta

Tema . NToroeas
doopma KOHTpons

3avert

NTtoro

42

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. OBLUUE NMPEOCTABJIEHUSA O XKNOKUX PACTBOPAX
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
lMoHATME 0 pacTBope, pacTBopuTene, CTPyKType pacTeopa.

Tema 2. PacTBOPMMOCTb TBEPAbIX BELLECTB, XXMAKOCTEN U ra3os.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PaCTBOpI/IMOCTb BEWECTB. PaCTBOpI/IMOCTb TBEPObIX BEWECTB, XWUOKOCTEN 1 rasos. PaCTBOpr
ANEKTPOJSINTOB N HESNEKTPONTOB.

Tema 3. CTPYKTYPA OOHOATOMHbIX )XUOKOCTEMW.

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

OcHOBHbIe 0COBEHHOCTN CTPYKTYpPbI Xnakoctn. Kpmneble paananbHOro pacnpeneneHums.

Tema 4. Teopusi xuakoro coctossHuss dpeHkens.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Teopusa PpeHkens: TENNOBOE ABMXEHUE YACTUL, XNOKOCTU, camoamddpysuns, konebaTtenbHoe 1
TPaHCNSAUMOHHOE ABMXEHME, KOOPAMHALMOHHOE YMCNO, BINSHUE TeMnepaTypbl Ha
KOOPAMHALUMOHHOE YACNO, NOTEH-LMaNbHbIA 6apbep.

Tema 5. COBPEMEHHbIE NPEOCTABJIEHUYA O KUCJTOTAX U OCHOBAHUSX.
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

lMpotoHHasa Teopus BpeHcTtena. duddepeHumn-pyrowee n HUBENUpYyowee oencrene
pacTBopuUTENen Ha Cuny KUCNOT N OCHOBAHWIA.

Tema 6. XapaKTepMcrm(a KUCNOTHO-OCHOBHbIX CBONCTB paCTBOpMTeﬂeﬁ, KOHCTaHTa
aBTONpPOTONIN3A. 3neKTp0HHaSI Teopus Kucnort INbrouca.

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

Teopusi conbBOCUCTEM. XapakTepucTnka KNCNOTHO-OCHOBHbIX CBOWNCTB PaCTBOPUTENEN, KOHCTaHTa
aBTONPOTONM3a. DNEKTPOHHAsA Teopms kmcnoT Jlbtouca. Teopus YcaHosmya. CpaBHUTENbHAS
XapakTepucTuka Kn-CnoTHO-OCHOBHbIX TEOPWUIA.

Tema 7. Knaccudoukaums pactsopurener no ousnKko-XxuMmMyeCkMm CBOMCTBaM.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Knaccudpvkaums pactsopuTeneii no nx onamn-4ecknM CBOMCTBaM (LManeKTpuyeckas
NPOHULLAE-MOCTb, AUMONbHbIA MOMEHT, BA3KOCTb, TEMNepaTtypa KuneHusi u ap.). NMpoToHHbIe
(NPOTONUTUYECKME) 1 anpPOTOH-Hble (HENPOTONMTMYEcKKe) pacTeoputenn. Kncnot-Hole
(NPOTOreHHbIE), OCHOBHbIE (MPOTOMUNBHBLIE) M aMGUNPOTOHHbIE pacTBoputeny. JunonspHole
an-poToHHble pacTeopuTenu. KoopaMHMpyowme 1 He-KOOpAUHMPYIOWME PacTBOPUTENN.

Tema 8. OMnupuryeckue LIKanbl AOHOPHOM U aKLLENTOPHOM CUNbl pacTBOPUTENEN.
JNleKLMoHHOe 3aHsiTne (2 4yaca(oB)):

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

Tema 9. CTpykTyprpOBaHHOCTb pactBopuTenenn. Teopusa Camonnosa, NONOXUTEIbHasA U
oTpuuaresibHasi ConbBarauus.

NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

Bopga. CtpoeHune monekynbl Boabl. CTpyKTypa XnakKoro Boabl U nbaa. Kpusbie paananbHoro
pac-npeneneHns ans Bogbl Npu pasHbix Temnepartypax. Mogenb nyctor Camorinosa.

L ByxcTpykTypHas Mo-fgenb Xonna, Mmogenu "mMepuatowmx" rpynn, ncka-xXeHHolx H-ceasen,
cny4anHown cetkn H-cesazen. CnvpTbl (0QHO-, ABYX- N TpexaTOMHble). [1yTyn peopraHnsauun
CTPYKTYpbl CMMPTOB. ANPOTOHHbIE pacTBopuTenn. CTpyKTypHble 0cobeHHOCTU ("cnoeHas",
LenoyeyHas, Unknmye-ckas CTpyKTypbl). QHeprusa aktmeaumm camoamgdy-3mm, CpaBHeHne ¢ BOOOM
n cnupTtamun. CTpyKTypHas Teopus BbiCanMBaHus.

Tema 10. Hecneuuduyeckue u cneumncpuyeckme B3ammoaenCTBMA B KOHAEHCUPOBaHHbIX
cpepnax. ConbBatauusi UIOHOB.

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

Onpepenenune KpectoBa-bepeanHa. Hecneun-gomnyeckne (MOH-QUNONbHbIE, ONMNOMb-ONMNONbHbIE,
WNOH-MHOYLUMPOBAHHbIA AMNONb, OANNONb-UHOYLMPOBAHHBIA ANNONb, OUCNEPCUOHHbBIE) 1
cne-undmnyeckne (BOOoOpoLHas: CBA3b, LOHOPHO-aKLUENTOPHOE) B3anMOOENCTBUS.
ConocTaBuTenbHasg xapakTepucTmka Hecneunduyecknx n cneunduye-cknx B3anMoLencTBui:
9Heprus, ganbHoOencTene, HanpaBneHHOCTb, HACLIWAEMOCTb, TEMMNepaTypHas 3aBUCUMOCTb.
MepBuyHas n BTopuyHas conbBata-uns. Moctynat NonuHra 06 anekTpoHenTPanbHOCTU akBaroHa.
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Tema 11. Teopemqecxue MeToAdbl onpeaeneHnsa TepMmoanHaMmnyeCKmX Xxapaktepuctuk
coJibBaTtauunu.

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

lMpencrtaBneHns 0 MexaHu3me conbeataumm. Teopus Camorinosa, NONOXUTENbHAS U
oTpuua-TenbHasa conbBaTaums (rmgpataums). Teopetm?4eckne MeToLbl onpeneneHms
TEPMOLMHAMMYECKUX XapakTepUCTMK conb?Batauun (Mogenn bopHa, Bop-Ha-bbeppyma,
Onun-OBaHca). KBaHTOBO-XxMMMYeckme pacyeTbl conbeatauuu. MNMprpoaa noH-MonekynsapHoOn cBa3u
(nooxon MopokyMbl). CTpyk-Typa MOHOCONbBATOB KAaTMOHOB 1 aHNMOHOB. Bepo-aTHOCTHaA npupoaa
KOOPAMHALMOHHOIO Y/Cna Yy MOHOB C 3anon?HeHHbIMY 3N1eKTPOHHbIMU 06onoyka-mu. ConbBaTauus B
6uHapHbIX pacTeopuTensix. NMpennoyTnTenbHas conbBataums. MNpunoxexHve Teopun
Mnnecnu-Kunepta K CTpykType retepo-conbeaTtoB. OcobeHHOCTU conbeaTauum 3d- n 4f- kaTMoHoB.

Tema 12. TepmoaouHammnyeckme cpyHKLUMM conbBatauun.TepmoanHammyeckme pyHKL NN
nepeHoca yacTuLbl U3 OAHOroO pacTBOPUTENS B APYrown.

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

TepmoanHammyeckme coyHKUuMmM conbeaTtauuun. leneHne TepMoanHa?MmMyYeckmx xapakTepucTuk Ha
NOHHble cocTasnswwme. Leanin-nognaHas wkana JlaHre-MuiweHko. BooopogHas wkana. IeneHne
TePMOANHAMNYECKMX (PYHKLNIA CoNbBaTaunm Ha MOHHbIE COCTaBNsAloWmMe B HEBOLAHbIX
pacTBopute-ngax. TepMoanHammyeckme oyHKUUM nepeHoca Yac-Tuubl U3 OOHOro pacTBopu?Tens B
Opyron, nx 3aBuM-CUMOCTb OT NPUPOObl YaCcTULbI U PaCTBOPUTENS.

Tema 13. U3amepeHne MarHUTHOM BOCNPUMMUYMBOCTU PacTBOPOB Kak crnocob BbisiBIeHUS
oTpuLaTeNbHOW, NONOXUTENbHOE U rnapodo6HON conbBaTauuu.

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

Mpupona rnapodpobHo conbBaTaUun, NPOsIB-NEHNE ee B PasNYHbIX CBOMNCTBAaX PaCTBOPOB.
Knatpartbl. PacTBopbl conen TeTpaankmnaMMOHUA-HbIX U APYrUX KPYMHbIX OPraHN4yeCckmx KaTMoHoB, a
TakXe HeaneKkTponmToB. IamMepeHne MarHMTHOM BOCNPUMMYUBOCTI PACTBOPOB Kak Crnocob
BbISIBNIEHNS OTPMLATENbHOW, NONOXMUTENBHOE M rapodpobHoM conbBaTaumm.CooTHOWEHNE
rMapocnbHOM 1 rMApPod06-HOM COCTaBNAIOWMX CONbBATaLMn, CBA3b C NPUPO-[0i PaCTBOPEHHOMO
BEWeCTBa, CTPYKTYPUPOBAHHO-CTbIO pacTBOPUTENS N TEMNepaTypoil.

Tema 14. ACCOUUNALIUA NOHOB. Ycnosusi BOBHUKHOBEHUSI acCOLMaTOB.

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

YcnoBus BO3HUKHOBEHMS accoumaTtos. ['paHnua nonHon conbeatauun. Mogenun Teopetmyecko-ro
onucaHuns accoumaunmn NoHoB: boeppyma, dnre-Ha. [leHncona. Paman - dyocca, [JxunbkepcoHa. .

Tema 15. Monenu TeopeTuyeckoro onucaHus accouuvanmmm UOHOB.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Mognenu TeopeTnyeckoro onucaHus accoumaumnm noHos: boeppyma, diireHa, eHncoHa, Paman -
dyocca, dxunbkepcoHa.

Tema 16. BnusHue npupoabl pacTBOpUTENA Ha nNpoueccbl accouuaumn.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KOHTaKTHble U CONbBaTHO-pPa3OeneHHbIe NOH-Hble Napbl, UX KOHCTaHTbl 06pas3oBaHus. BnusiHne
NpMpPOabl PpacTBOPMTENS Ha NPOLECChl accoumaunn, Ha COOTHOLWEHNE KOHTaKTHbIX U
CONbBaTHO-pa3aeNeHHbIX MOHHbIX Nap B pacTBope

Tema 17. ConbBaraumoHHble 3o dpeKkTbl: KWHETUYECKUN N TepMOAUNHAMMUYECKUN.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

ConbBaTtaLUMOHHbIe 3PAEKTbI: KUHETUYECKUI 1 TEPMOAVHAMUYECKUIA. DNeKTpocTaTnyeckoe
npu-6nnxexune, Teopus Xotogxeca-ViHronoaa, ypasHe-Husi Ckatyapaa v Amnca. Cneundonyeckme
(DOHOPHO-aKLENTOPHbIE) B3aMMOAENCTBUSA, peakLnm 3aMeleHnst U Npucoe-anHeEHs
KOOPAMHALMOHHbIX coeanHeHuid. Moaxon TaHakwy.

Tema 18. Ocob6eHHOCTM peakLi B OUHapHbIX pacTBoputensix. ConbBaraums v
KoMmniekcoobpasoBaHue.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OcobeHHOCTU peakuuin B BuHapHbIX pac-TBopuTensix. ConbBatauust n komnnekcoobpasoBa-Hue.
Y4eT conbBaTHOrO COCTOSIHWUS y4aCTHMKOB paBHOBECUS (KaTuoHa, nuranaa, Komnaekca, NpoTo-Ha) B
NHTepnpeTaummn gaHHbIX NO KOMMIeKkcoobpa-30BaHno B BUHAPHbBIX PACTBOPUTENSIX.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 774817 5AE
CtpaHnua 8 ns 19. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "Teopust pacteopos”; 04.05.01 dyHaameHTanbHasa n npuknagHas xumus; Nesatos d.B.

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

CtpaHnua 9 ns 19.

Buabi
Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnnmHbl pcemecrpa paboTbl (B yacax) a60Tbi
CTYyAOEeHTOB P
Tema 1. OBLLUUE
MPEOCTABIIEHUSI O | o 1 Egﬂ;ﬂﬁgfg 1 [oMawHee
" IKNIOKMNX PACTBOPAX
i CTBO sanaHns 3ajaHue
T )
ema 2. PactBopnMOCTb NOOroTOoBKA
TBEPObIX BEIWECTB, 8 5 OMaWHEro 1 JgomatliHee
" bknokoctem u r B.
jgkocTte aso sananms 3agaHuve
Tema 3. CTPYKTYPA noaroToBka
. |OAHOATOMHbIX 8 3 |nomawHero 1 3”2;":&”“:6
XNOKOCTEMW. 3agaHus
Tema 4. Teopus noaroToBka [OMaWHee
. PKnakoro coctosiHus 8 4 JOoMallHero 1 3anaHve
dpeHkens. 3agaHung
Tewma 5.
COBPEMEHHbBIE noaroToBka noMalHee
. [MPEOCTABJTIEHNA O 8 5 JomallHero 2 sananmne
KNCITOTAX 3agaHus
OCHOBAHW4AX.
Tema 6.
XapaktepucTuka
KNCMOTHO-OCHOBHbIX
CBOICTB noaroTtoBka
. |pacTBopuTEnENn, 8 6 |oomalHero 2 ggzaa::]mHee ©
KOHCTaHTa 3agaHus
aBTOMNPOTONN3A.
OnekTpoHHasa Teopus
kucnot Jlbtonca.
Tema 7.
Knaccugomkaums noaroToBka
. |pacTBopuTEnEn no 8 7 |oomallHero 2 ggx:&;ee ©
PU3NKO-XMMUYECKNM 3agaHus
CBONCTBaM.
Tema 8.
ema 8 3Mn|/|pv|:+e0|<v|e NOAroTOBKA
wKanbl JOHOPHOM 1 8 8 OMaWHEro 5 JgomaliHee
" |akuenTopHon cunbl 3anaHus 3apjaHve
pacTeBopuTenen.
Tema 9.
CTpyKTypupOBaHHOCTb
pactesoputenei. Teopus noaroToBka
. |Camonnosa, 8 9 JomallHero 2 ggx;:”;ee ©
NONOXUTENbHas n 3agaHus
oTpuuaTtenbHas
conbBartauuns.
PerncrpaumnoHHblii Homep 774817 DAEKTPOHHEH
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Buabi
N dDopMbl KOHTPONSA
Pasnen Henens | camocTtositenbHoM [TpynoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camoctaosngeb;:bHou
CTYL,EHTOB P
Tema 10.
Hecneundonyeckme un
cneundonyeckme NnoaroToBka
10.[B3anmMonencTems B 8 10 |momawHero 2 ggx:;”;eee
KOHAEHCUPOBAHHbIX 3apaHnsg
cpepnax. ConbBatauus
NOHOB.
Tema 11.
TeopeTtunyeckne metoapl
noaroToB
11 [onpenenerns 8 11 ugﬂaijﬁerl(g 5 nomalwHee
‘[TepMoanHaMmyeckmx 3ananns 3agaHve
XapakTepuCcTmnK
conbBatauuu.
Tema 12.
TepmoguHammnyeckmne
CPyHKLIAM NnoaroToBka
12 conbBaTauun.TepmoanH AMUYECKME | 5 [OMALHErO 5 nomalwHee
‘|dyHKLUMKM nepeHoca sananus 3ajaHune
4yacTuubl U3 0QHOrO
pacTBopuTensa B Opyrown.
Tema 13. NIamepeHne
MarHUTHOM
BOCMPUNMYNBOCTU
PacTBOPOB Kak crnocob NnoOroToBka
13.|BbIsSIBNEHUS 8 13 |oomawHero 2 ggﬂM:'_L:JMHeee
oTpuLaTtenbHONn, 3agaHug
NONIOXNTENbHOE U
rmapocdobHoN
conbBatauuu.
Tema 14.
ACCOUNALINA noaroToBka
14.|MOHOB. Ycnosus 8 14 |momawHero 2 ggxs:JMHeee
BO3HWKHOBEHUS 3anaHns
accoumaTtos.
T .
ema 15. Mogenun No4roToBKA
15, |[TEOpETN4ECcKOro 8 15  |nomawrero 5 nomalHee
‘lonncaHusa accoumaumn 3a0anms 3agaHue
NOHOB.
T .
ema 16. BnusHue NOAroTOBKa
16.[TPYpOaLI pacTeopuTens| o 16  |nomawrero 1 nomalwHee
‘|Ha npoueccsl 3anaHms 3agaHve
accouunaumn.
Tema 17.
ConbBaTaunoHHbIE noaroToBka
17.|adppeKThbl: 8 17 |oomauwHero 1 ggM;:”MH;e
KUHETUYECKUIA U 3ajaHus A
TepMOoaMHaAMNYECKUIA.
Tema 18. OcobeHHOCTH
peakuuin B GHapHbIX NnoaroToBka K
18.|pacTBoputensx. 8 18  |[KOHTpPOSbHOWA 2 Kc;gggganaﬂ
ConbBatauus u paboTte P
KoMMnekcoobpasoBaHme
PervucrpaumnoHHbii HoMmep 774817 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NTtoro 30

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

Kaxnpas nekums conpoBoXaaeTcs 4EMOHCTPALMER MNNOCTPATMBHBIX MAaTeEPManoB C
NCMNONb30BaHNEM NPOEKLMOHHON TEXHUKN 1 06a3aTeNnbHbIMU 3anncsmMmn Ha gocke. HekoTopas yacTb
NEKUMOHHOro Kypca NpoBOAUTCS B PEXUME amanora npenogasaTenb-cTyaeHT. [locne 3aBepleHns
KaXX[ow nekuun CTyaeHTbl MoNyYatoT AOMalHUe 3a4aHns U BCe WNoCTpauny npoweaweii nekuum B
3NEKTPOHHON hopMe, a TakxXe Hambonee BaxXHble MaTepuanbl kKypca B nevyatHom suae. Benay
OrPaHNYEHHOCTN ayaMTOPHbIX 3aHSATUIA U AOBONbHO 60MbWOro 06bemMa caMoCTOATENBHOM PaboThl
CTyAeHTaM NpenocTaBnseTCs BO3MOXHOCTb KOHCYIbTUPOBATLCS C NEKTOPOM B Ha3HAYEHHOE
BHeayOUTOPHOE BPEMSI.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBO€HUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. OBLUUE NPEOCTABJTIEHUSA O XKUOKUX PACTBOPAX
noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

MoHsiITUE 0 pacTBope, pacTBopuTene, CTPyKType pacTeopa. PacTBopmMmocTb BellecTs.
PacTBopuMOCTb TBEPObIX BEWECTB, XNOKOCTEN 1 ra3oB. PacTBopbl 3N1€KTPONNTOB U HE3NEKTPONUTOB.

Tema 2. PacTBOPUMOCTb TBEPAbIX BELLECTB, XXUOKOCTEN U ra3os.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

PacTtBoprMOCTb TBEPAbIX BELWECTB, XUAKOCTEN U ra3oB. TemnepaTtypHble 3aBUCUMOCTH.
Ocob6eHHOCTN PacTBOPOB 3NEKTPONIMTOB U HE3NEKTPONIMTOB.

Tema 3. CTPYKTYPA OOHOATOMHbIX )XUOKOCTEMW.
noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

OcCHOBHbIE 0COBEHHOCTIN CTPYKTYpPbI Xnakoctn. Kpuneble paananbHOro pacnpeneneHums.
B3anMocBsA3b CTPYKTYPHbIX NapamMeTpoB (KOOPAMHALMOHHOIO Yncna u paamyca KoopanHaLuMOHHbIX
chep) ¢ Temnepatypor 1 NPUPOLONA XNOKOCTUIO

Tema 4. Teopusa XnaKoro cocrtossHusa MpeHKens.

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Teopusa PpeHkens: TENNOBOE ABMXEHUE YACTUL, XUOKOCTU, caMoanddy3uns, konebaTtenbHoe 1
TpaHCNsAUNOHHOE OBUXEHWe, KOOpAMHALUNOHHOE YACO, BINSHNE TeMnepartypbl Ha
KOOpAMHALUMOHHOE YMCNo, NoTeHUManbHbli 6apbep. KoadhdpmumeHT camoamgpapysnm.

Tema 5. COBPEMEHHDbIE NMPEOCTABJIEHAYA O KUCNNOTAX U OCHOBAHUSAX.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

MpotoHHasa Teopus BpeHcTena. dudgoepeHumpytouee 1 HUBENUpPYOLWee AEACTBUE pacTBOpUTenein
Ha Cuny KMCnoT 1 ocHoBaHui. Teopumn YcaHosnya n NupcoHa.

Tema 6. XapakTepucTuKa KUC/IOTHO-OCHOBHBIX CBOMCTB pacTBOpUTeNier, KOHCTaHTa
aBTONPOTONM3a. ANEKTPOHHas Teopusi KUCNOT Jiblouca.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

B3ammocsa3b conbeaTaumm n komnnekcoobpasoBaHus B pacTeopax.Knucnotbl 1 OCHOBaHUS B
MEX4YaCTUYHbIX B3aMMOLENCTBUAX, CAMOCOMNpPsXeHne. Teopns ConbBOCUCTEM. XapakTepuctmka
KN-CNOTHO-OCHOBHbIX CBOWCTB PacTBOPUTENEN, KOH-CTaHTa aBToNpoToNmn3a. ONeKTPoHHas Teopus
kucnot Jlbtonca. Teopus YcaHosmya. CpaBHUTENbHAS XapakTepUCTUKa KM-CNOTHO-OCHOBHbIX TEOPUN.
Tema 7. Knaccudukaums pactsopurener no ousnko-XuMmM4eCKMmM CBOMCTBaM.

nomallHee 3afaHve , NpUMepHble BOMPOChI:
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TepmoanHaMmyeckne oCobEHHOCTM rmapaTtaumm 1 conbBataunm B AUMNONSPHbIX anpPOTOHHbBIX
pacteoputensx. Knaccudgomkaums pactsoputenein. Knaccugomkaums pactsoputenei no mnx
dor3n-4eCKM CBONCTBAM (AM3NeKTpuyeckas npoHnLae-MoCTb, OUMNOSbHbIA MOMEHT, BA3KOCTb,
Temreparypa KuneHus v op.).

Tema 8. AMnupuryeckue LWiKanbl AOHOPHOM U aKLLEeNTOPHOM CUbl pacTBOpUTEnen.
JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

IMNnpuYeckme Wwkanbl cunbl pactsopurenein. JoHopHble cBoncTea (wkanbl 'ytMaHa, Benya,
Kocoeepa, 9pnuxa). AkuenTtopHble ceoncTea (wkanbl Kocosepa, dumpoTa-Peixapara, ['ytmaHna).

Tema 9. CTpykTyprpOBaHHOCTb pactBopuTtenenn. Teopus Camonnosa, NONOXUTENIbHasA U
oTpuuaTtenbHas coibBaTaLus.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

CTpyKTypupOBaHHOCTb PACTBOPUTENEN: NPAKTMYECKME CNEACTBUNS B XMMUYECKMX NPOLIECCAX.
lMpencrtaBneHns 0 MexaHu3me conbeataummn. . CTpykTypupoBaHHOCTb pactesopuTenei. Boaa.
CTtpoeHune Monekynbl Boabl. CTpyKTypa Xuakoro Boabl 1 nbaa. Kpmsbie pagnanbHoro
pac-npeneneHns ans Bogbl Npu pasHbix Temnepartypax. Mogens nyctor Camorinosa.
LByxcTpyKTypHasa Mo-genb Xonna, Mogeny "Mepuatowmnx” rpynn, ncka-xXeHHolx H-csa3ei, cnyvanHonm
ceTtkn H-cBazen.CnupTbl (08HO-, OBYX- 1 TpexaToMHbIe). [TyTn peopraHnsaunm CTpyKTypbl CNUPTOB.
AnpoToHHble pacTBopuTtenu. CTpyKTypHble 0cobeHHOCTHM ("cnoeHas", LuenoyeyHas, LuKmye-ckas
CTPYKTYpbl). DHEPrusa aktnsaumm camoonddy-3mm, CpaBHeHe ¢ BoOow 1 cnmptamu. CTpyKTypHas
Teopus BbiCannBaHmS.

Tema 10. Hecneuudmyeckune u cneundomyeckue B3ammogenucTBUA B KOHOEHCUPOBaHHbIX
cpepax. ConbBartauusi UIOHOB.

nomallHee 3aaaHve , NpUMepHble BOMPOCHI:

BHyTpu- n MexxmonekynsipHble BOOOPOAHble cBSA3M Teopus Camonnosa, NONOXUTENbHASA U
oTpuua-TenbHasa conbBaTaums (rmgpartauns). Teopetm?4eckne MetToLbl onpeneneHms
TepMOONHAMMNYECKNX XapaKTePUCTUK conb?BaTtaumnm (mogenn bopHa, bopHa-bbeppyma,
Onun-OBaHca). KBaHTOBO-XxMMMyeckme pacyeTbl conbeatauuu. lNMprpona noH-MonekynspHon cBa3un
(nooxon Mopokymbl). CTpykTypa MOHOCO/IbBATOB KaTMOHOB U aHNOHOB. BeposTHOCTHas npupoaa
KOOPAMHALUMOHHOIO YCna Y MOHOB C 3anon?HeHHbIMY 3NeKTPOHHbIMKU 0bonoyka-mu. OnpenenexHne
KpectoBa-bepesnHa. Hecneunduyeckme (MOH-gUNONbHbIE, ONMONb-AUMNONbHbIE,
WNOH-UHOYUNPOBAHHbIA AMNOSb, AUNONb-UHAYLMPOBAHHbBIA AWUMOSb, AUCMEPCUOHHbIE) U
cne-undpuyeckre (BogopoaHas: CBA3b, JOHOPHO-aKLENTOPHOE) B3aUMOLENCTBUS.
ConocTaBuTenbHas xapakTepucTmka Hecneunduyecknx n cneunguye-cknx B3anMoLencTBui:
SHeprus, nanbHo4eNCTBME, HaNPaBNeHHOCTb, HACLIWAEMOCTb, TeMnepaTypHas 3aBMCUMOCTb.
MepBryHas n BTopunyHas conbataums. [Noctynat MonmHra 06 anekTpoOHERTPanbHOCTU akBanoHa.

Tema 11. TeopeTnueckme MetToabl onpeneneHNs TepMoanHaMMYECKMX XapakKTeprucTuk
conbBaTaLluun.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Teopvm annech-KmnepTa B ONMNCaHMn CTPYKTYpPbl CONbBATUPOBAHHbIX KATUOHOB.
KBaHTOBOXMMNYECKOE ONMMCAHME MOHO- U MONNCONbLBATOB MOHOB Cneumcpvlqecm/le
(,D.OHOpHO-aKLI,eI'ITOprIe) B3aMMOOencTeus, peakunmn 3amMelleHnsa n npncoeanHe-Hns
KOoOpANHaUNOHHbIX coenvHeHuit. Moaxon TaHakn. OcobeHHOCTH peaKLu/n7| B 6I/IHaprIX
pacTBO-pUTENSAX. ConbBaTauus n KOMI'IJ'IeKCOO6p8.3033.HV|e.

Tema 12. TepmoanHammyeckue pyHKL UM conbBaTauun.TepmoanHammyeckue coyHKLMU
nepeHoca YyacTuLbl U3 OAHOro pacTBOPUTENSA B APYrown.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

CooTHOLWeHMEe rmapoPuUnbHOR 1 rnapodoobHON COCTaBNAWMX CONbBaTaLUMK, CBS3b C NPUPO-O0WA
pacTBOPEHHOr O BelecTBa, CTPYKTYPUPOBAHHOCTLIO pacTBopuTens u Temneparypoi. [pupona
rmopogoobHol conbBaTaLmm, NPOsIB-NEHNE €€ B Pa3NNYHbIX CBOMCTBAx pacTBOpoB. Kna-Tpatbl.
PacTtBopbl conein TeTpaankunamMMOHUNHBIX U OPYruX KPYMHbIX OPraHMYeckumx KaTuoHOoB, a Takxe
HeanekTponuToB. TepMoanHamuyeckne oyHkLMm conbeatauuun. leneHme rTepMoanHa?MmM4eckmnx
XapakTepuCTUK Ha MOHHble cocTasnsaowme. Llesnin-nogmnaHas wkana JlaHre-Mwvwenko. BoooponHas
wkana. leneHne tepMoaMHaMUYECKUX OYHKLNIA ConbBaTtaunn Ha NOHHbIE COCTaBNSoWMNe B
HEBOLHbIX pacTBOpUTE-NSX. TepMoanHaMmmyeckmne pyHKLMM nepeHoca Yyac-Tuupbl U3 0OHOro
pacTBopu?Tens B Opyron, Nx 3aBU-CUMOCTb OT NPUPOAbI YaCTULbl 1 PaCTBOPUTENS.
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Tema 13. UamepeHue MarHUTHOM BOCNPUUMUYMBOCTU PacTBOPOB KakK CNocob BbisiBNEHUSA
oTpuuaTeNnbHOWN, NONOXUTeNbHOEe U rnapodo6HON conbBaTaLuu.

JoMallHee 3aaaHune , NpuMepHble BOMpPOCHI:

N3mepeHne MarHuTHoM BOCNPUMMYMBOCTI PAcTBOPOB Kak cnocob BbISIBNEHMS OTpULATENbHOW,
nonoxuTenbHoe n rnapodpobHoin conbBataumn. Koppensuusi napametpos Desp n DEs (no
Camonno-By), ux puamnyeckas NpU4MHHO-CNeaCcTBEHHAS B3anU-MOCBS3b

Tema 14. ACCOLIUALLUA MOHOB. YcnoBusi BO3HUKHOBEHUSI acCOLLMaTOB.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

Ycnosusi BO3HMKHOBEHWS accoumatos. [ pa-Huua nonHom conbearaunn. Mogenn TeopeTnyecko-ro
onucaHns accoumaunm NoHos: boeppyma, dnre-Ha ? leHncoHa ? Paman - dyocca, dxunbkepcoHa.
KoHTakTHble U CONbBaTHO-pa3aeNeHHbIE NOH-HblE Napbl, X KOHCTaHTbl 06pa3oBaHus. BnusHne

npunpoabl pacTBopuUTENA Ha npoueccobl accounaulnn, Ha COOTHOWEHNE KOHTaKTHbIX 1
CONbBaTHO-pa3neneHHbIX NOHHbIX NMap B pacTBope.

Tema 15. Mopenu TeopeTnyeckoro onmcaHua accouuaummm MOHOB.
JoMallHee 3agaHue , NpuUMepHble BOMPOChHI:

Ycnosus BO3HUKHOBEHMS accoumatos. [ pa-Huua nonHom conbearaumn. Mogenv teopetnyecko-ro
onucaHus accoumauumn noHos: Boeppyma, diire-Ha ? [eHncoHa ? Pam3an - dyocca, dxunbkepcoHa.
KoHTakTHbIe 1 cOnbBaTHO-pa3neneHHbIe MOH-HbIe Napbl, MX KOHCTaHTLI 0bpa3oBaHus. BnusiHne
npUpPoLbl PacTBOPUTENSA HA MPOLIECChl accoumaunn, Ha COOTHOLWEHNE KOHTaKTHbIX U
CONbBATHO-pPa3aeneHHbIX NOHHbBIX Nap B pacTBOpE.

Tema 16. Bnusinme npupoabl pacTBOPUTENSA Ha NPOLLEeCCbl accouMnaLmu.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

KoHTakTHbIe 1 CONbBATHO-pa3aeNeHHbIe NOH-Hble Napbl, X KOHCTaHTbl 06pasoBaHns. BnusiHme
NpPUPOLbl PACTBOPUTENS HA NPOLECCHl accoumaunmn, Ha COOTHOLWEHNE KOHTaKTHBIX U
CONbBATHO-Pa3aeNeHHbIX NOHHbBIX Nap B pacTBope.

Tema 17. ConbBataumoHHble 3cpdpeKkTbl: KWHETUYECKUN N TEPMOONHAMUYECKUNA.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

ConbBataunoHHble adhdEKTbl: KWNHETUYECKUA 1 TEPMOONHAMUYECKUIA. DNEKTPOCTATNYECKOE
npu-bnnxeHune, Teopus Xotooxeca-MHronoaa, ypasHe-Hns Ckatyapna n Amuca. Cneundpmnyeckne
(DOHOPHO-aKLEenTopHbIE) B3aUMOOENCTBUS, peakunn 3amMelleHns 1 npucoe-anHeHns
KOOPAMHAUMOHHbIX coeanHenwnii. Moaxon TaHakn. OcobeHHOCTM peakumii B GHaPHbIX
pactBopuTensix. ConbBarauus n komnnekcoobpasosa-Hue.

Tema 18. Oco6eHHOCTU peakumit B GBUHapHbIX pacTBoputensix. ConbBartaums un
KOMnnekcoobpa3oBaHue.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
KoHTponbHas pabota. Mpumepsbl bunetos npueeneHsl B pasaene "Mpoyee”.
Tema . UToroeasi popma KOHTpons

MprMepHble BOMPOCHI K 3a4eTy:
MPUMEPbI BUNETOB KOHTPOJIbHOW PABOTbI

Bunert 1.

1. Kak nameHuTcs naBneHmne HacblWeHHOro napa pacrtesoputend npun pacTtsoOpeHn B HEM
Kakoro-nnbo HeneTty4yero BewecTBa? I'Ipvl 00 BSCHEHMM MCMONb30BaTb npunHUMN Ne-WaTenbe.
HepBb||7| 3aKOH Paynsl, nBe popMynnpoBKM 3aKkoHa, MaremaTmnyeckas 3anuchb.

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

3. V13BeCTHO, 4TO SHEpPrns BOOOPOAHONM CBA3U Mexay aHMoHoM B04n- n Monekynamm BoAbl B psaay
C104- -S0427P0437Si044- BospacTtaert oT 7,1 0o 35,6 k[x/mMmonb. Kakas 3aBUCMMOCTb
CylLeCTBYET MEXAY 3apsaoM M pa3MepPOM aHMOHA U ero CKIIOHHOCTbIO K rmaponndy? Kakas
CYLLECTBYET B3aNMOCBA3b MEXAY CKNOHHOCTbIO @HWOHA K TMAPONM3y U cnocobHOCTbIO
006pa30BaHHOM UM KMCNOTbI K KNCNOTHOM MOHM3aumMmn? Kak naMeHsieTcsl CKNOHHOCTb K TMAponn3y B
psgy C1047S5042-- PO437Si044-?
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4. MNonblTailTecb Npenckasatb, Kak MU3MEHNTCS CKOPOCTb peakumm Mexay MoHaMun B pacTBOpE Npu
YBENNYEHUN NOHHOW CUTbI.

5. PactBop KNOS-, conepxawuin 8,44 maccoBbIx Oonen conu, nokasbiBaeT NPUPOCT TemnepaTypbl
KMNEeHUs Ha O,797|jC MO CPaBHEHWIO C TEMNepaTypoi KUNeHus Boabl. BblyncnnTb cteneHb
auccoumnaummn conm B pacTeope.

6. Boluncnutb adpdoekTMBHYO KOHLEHTpaumto noHos Cu2+ n SO42- B 0,1 H. pacTBope cynbdara
Meoun, ecnn Kaxywasacsa cteneHb aguccoumaumm conv pasHa 40 %.

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

8. Boiuncnutb MNP docgpaTa cepebpa , ecnm pacTBOPMMOCTb 3TOV CONU B BOJE COCTaBnsieT
4.68[110-6 monb/n.
bunet 2

1. Kak MOXHO 1Cronb3oBaTh KONUraTMBHbIe CBOMCTBA AN ONpeaeneHns MonekynsipHbix Macc
PacTBOPEHHbIX BelwecTB? Kakoe 13 KonnmraTMBHbIX CBOMCTB LienecoobpasHee Mcnonb3oBath AJis
onpeneneHnst Mo-NekynsipHo Macchbl MONEKYN 1 NOYEMy Lpyrie KOnnuratuBHble CBOMCTBA MeHee
ynoOHbI ?

2. B kakux cny4asix B BblpaXeHne KOHCTaHTbl guccoumnaumm BMeCTO KOHUEHTPALMUA MOHOB BBOASAT UX
aKTUBHOCTN?

3. [Ins kmcnopoacoaepXalmx KUCnoT HabnogaeTcs 3aBMCMMOCTb UX CWMbl OT Yncna
nepudepnyeckunx (He cBa3aHHbIX B pagunkan OH) aToMoB kmucnopoga, Hanpumep,

(HO)n3 (HO)n3O (HO)nS02 (HO)nS03

K1 10-8-10-11 10-2-10-4 BENNKO O4EHb BENKO

Cvina kmcnot cnabble cpeaHel Cbl CUNTbHbIE O4EHb CUJTbHbIE

Kak MOXHO 06 bSICHUTb yKa3aHHYt0 3aKOHOMEPHOCTb?

4. B 4yeM npuynHa CTOMb CUNBHOMO Pasnnyms SHTaNbMU NPOLECCOB:

H+(p) + OH-(p) = H20(x) Ho = -56,5 k1x/Monb

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

5. K 1750 mn Boabl npnbaeneHo 2 r 5% -Hoi XxnopoBo4OPOAHOM KucnoTel. Yemy byaet paeseH pH
aToro pacteopa ? [notHocTb pacteopa 1,02 r/mn.

6. Bbluncnute NoHHyo cuny, KoadpduumeHT akTmBHOCTN noHa SO42- 1 ero akTMBHOCTb B pacTBope,
B 1 n koToporo cogepxutcs 0,003 monb Na2S04 1 0,002 monb Al2(SO4)3.

7. Boluncnute pH n cteneHb rugponunsa 0,02 monspHoro pacteopa Pb(NO3)2. K1 =9,55[110-4, K2=
3010-8. YuecTb nuwb nepBsylo CTaauio rmaponmaa.

8. CmewaHo no 1 nutpy 0,5 M pacTeopa xnopuaa 6apus n 0,75 M pacTsopa cynbchara HaTpus.
Ckonbko rpammoB H6apms octaHeTcs B pacTBope? MNMP(BaS04)= 110-10.

Bunet 3

1. Teopusi cunbHbIX anekTponutoB Jebasi- Xtokkens. ICTUHHAs 1 KaXywasicst CTeneHu
LAMccoumaummn CUnbHbIX anekTponutoB. Kak MeHsitloTcs ¢ pasbaBneHnem?

2. Kaknm 06pas3om BychepHbiit pacTBOpP CONPOTUBNSETCS NOMbITKaM n3MeHeHus ero pH? U3 kaknx
LBYX FNMaBHbIX KOMMOHEHTOB COCTOUT TUMNWYHbIA BychepHblit pacteop? MpuBecTy npuMeps
BydhepHbIX CUCTEM.

3. O6BbsICHMTE, NOYEeMy CONM CnabbiX KUCNOT SIBNSIOTCS, KaK NPaBuio, CUNbHLIMUA 3NEKTPONUTaMN.

4. laBneHve napa pacTtsopa, cogepxauero 16,72 r Hutparta kanbumsa B 250 r Bogbl cocTasnset
14,22 mm pt.cT. npn 170C . BblumcnnTb CTENEHb Anccoumnanmm Conu, ecnv N3BeCTHO, YTO AaBneHne
napa oAbl Npu 310N TemnepaType coctasnset 14,53 MM pT.CT.

5. PactBopunn 1 r H2SO4 B 1 nutpe Boabl. 1 M NONy4EHHOro pacTeopa pacTeopunu B 1 nutpe
Boabl. Onpenenute pH nony4eHHoOro pacTeopa.

6. BbluncnmTe MOHHYIO cuny pactBopa, KOag(UUNEHT aKTUBHOCTM U aKTUBHOCTb MoHa PO43- B
pacTsope, cogepxauwem 0,01 M Mg3(PO4)2 n 0,005 M LaPO4.

7. Boluncnutb pH pactBopa u cteneHb rugponmsa conu B 0,05 M pacteope Na2C204 . Yemy bynet
paBeH pH, ecnn pacTtBop pa3baeutb Bogoit B 10 pa3? K1 =5,4.10-2, K2 = 5,4.10-5.
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8. Npwu Kakol KOHLEHTpaUMN NOHOB MapraHua Ha4yMHaeTCcs BbII'Ia eHne ocafka rmapokcmaa
mMapraHua na pactsopa, umetowero pH = 8,37 NP (Mn(OH)2 10-14.
bunert 4

1. CoBpeMeHHas Teopusi pacTeopos. [Mpupona cun, obycnosnueatowmx obpasoBaHne pacTBOPOB.
Y70 06LWEro 1 B 4EM OTINYMSI PACTBOPOB OT XUMUYECKUX COELNHEHUI 1 CMecein?

2. Kak akcnepuMeHTanbHo MoxeT BbiTb onpeaeneHa cteneHb auccounaumnn anektponuta? Kakyto
cTeneHb AMccoumaunm onpeaensioT OnbiTHbIM NYTEM - UCTUHHYIO UMW KaXylLyoca?

3. CdhopMynmpyinTe noHATUE "aKTUBHOCTb MOHA". Kak akTMBHOCTb MOHA CBA3aHa C aHaNUTUYEeCKOWn
KOHUEeH-Tpaumen? B kakon goopMe 3akK0OH AEACTBYIOWMNX MACC NPUMEHUM K CUSIbHBIM SNEKTpoNnTam?
3anucartb BblpaXeHus KOHCTaHT guccoumaumm gna H2S04, H2S, NaOH, HNOS, H3PO4, H2SO3.

4. MOXHO nn cynTaTh, YTO HEMTPanbHas peakums cpefbl BOLHOro pactsopa Cov 0AHO3HA4YHO
cBuaeTenbcTByeT 06 OTCYTCTBUM rnaponuaa conu? B kakux cnyyasx BOLHble pacTBOpbI COnew
cnabblX KNCNOT U CUMbHBIX OCHOBaHWIA MOTYT UMETb pH< 77

5. Onpepnennte TemnepaTypy KuneHus BOLHOrO pactsopa xnopuaa kanus, cogepxatero 3.2
maccosblx gonert KCl n nokasbiBatowero creneHb auccoumaumm 0,68 .

6. BbluMcnnTb MOHHYO CUNy 1 aKTUBHOCTb MOHOB B pacteope, coaepxauem 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 pacteope, ecnv kK 100 Mn aToro
pacTBo-pa npubasntb 30 Mn 0,3 M pacteopa auetara Hatpus? K = 1.8[010-5.

8. Bo ckonbko pas yMeHbLNTCS KOHLEHTpauus MOHOB cepebpa B HacbiweHHOM pacTteope AgCl,
ecnu npuba-eutb K Hemy ctonbko HCI, 4Tobbl ee KOHUEHTpaums ctana pasHoi 0,03 monb/n. MNP
AgCl = 1,6l10-10.

Bunet 5

1. YT0 Takoe conbBaTthl (rmapatbl) ? YTo nogsepraeTcs conbeataunn: MONEKYbl, KATUOHbI, aHUOHbI?
3a cyeT Kakux cun npomcxoomT conbeataums? MNMovyemy Monekynbl BOAbl CNOCOOHbI K rnagpatauum ?

2. Kak BnusioT Ha pPacTBOPUMOCTb NMNOCTOPOHHNE BewecTBa? YTo Ha3biBaeTCS BbiCaNMBAHNEM U
KakoBa rnpunymHa atoro aBneHnsa?

3. YTo TaKkoe MoHHas cuna pacteopa, B CBSA3U C YEM BBOAMTCS 3TO NOHATNE?

4. YeM 06BSCHUTB, 4TO peakums CO2 + H20 + Si02 = H2Si03[ + Na2CO3 B BoAHbIX pacTBOpax
CMelleHa NpakT14eckn BNpaBso; Npu CNaaBneHMmn Xxe TBepaoro kapboHata ¢ KPEMHUEBOW KUCNOTOM
paBHOBECKE peakLunn CMeLLEHO B CTOPOHY 06pa3oBaHns cunmkara Hatpusa?

5. Boiucnutb pH pactsopa, ecnu B 10 Mn. ero cogepxuntca 0.028 r. rmgpokcmnga HaTpus.

6. Paccuutaiite GO nuccoumaumm yKeycHo KNCRoThl, €CAM KOHCTaHTa AMCCOLMALIMM PaBHa
1,86.10-5. CamonpounssoneH nun npowecc auccoumanmm?

7. BblumcnnTb cTeneHb ruaponnsa, pH 1 paBHOBECHbBIE KOHLIEHTPALMM MOHOB, 00pa3yoLNXCS Npu
rmgponuse 0,1 M pacTtBopa kapboHaTa HaTpus. K1(H2CO3)= 4,45.10-7, K2(H2CO3)=
4,69.10-11.Y4ecTb TONbKO Nep-Byt0 CTYMEHb rmaponmaa.

8. PacTtBopbl HeopraHnyeckon MuHepanbHom KUcnoTel H2A pasnnyHon KOHUEeHTpauum nMmeoT
cnepyowme 3HavyeHuns pH:

C, monb/n 0,005 0,05 0,5
pH2,11,20,3
KakoBa akTMBHOCTb MOHOB BoAOpOAa B 3TUX pacTBopax? CunbHas unu cnabas H2A kucnota?

Bunetbl kK 3a4eTy

Buner 1

1. MNoHATME 0 pacTBOpe, pacTBopuTene, CTPYKTYpe pacTeopa.
2. DMnpuYeckue Wwkanbl CUbl pacTBOPUTENENA.

Bunert 2

1. CTpyKTypa 04HOATOMHbIX XunakocTen. Teopus PpeHkens.
2. TeopeTuyeckme MeToAbl onpeaeneHnst TEpMOANHAMUYECKNX XapakTEPUCTMK CoMbBaTaluu.
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bunet 3

1. OcobeHHOCTM CTPYKTYpbl Xunakocti. KprBble pagnanbHoro pacnpeneneHums.

2. TepMoanHammnyeckme pyHkUMn conbBatauuun. eneHne TepmMoanHaMNYecKnux XxapakTepmucTuk Ha
WOHHbIE COCTaBNsaoWME.

bunert 4

1. TennoBoe OBMXEHME YacTUL, XMNIOKOCTH, camoamddpy3ust, konebatenbHoe 1 TPaHCNSILMOHHOE
LBUXEHNeE.

2. KBaHTOBO-XxMMUYECKME pacyeTbl conbeataumm. BeposTHocTHas npmpona KoopanHAULNOHHOIO
ynucna y NOHOB.

Bunet 5

1. Teopusa kmcnot n ocHoBaHU bpeHcTena.

2. BnuaHne pactBopuTens Ha KUHETKKY U MEXaHWU3M peakLmii: aneKTpocTaTmyeckoe npubnmxeHue.

BuneT 6

1. OnekTpoHHas Teopus kucnot Jlbonca. Teopus conbBocuctem. CpaBHUTENbHAS XapakTeprucTuka
KMCNOTHO-OCHOBHbIX TEOPUN.

2. npe,D,CTaBﬂeHVIFI O MEXaHun3Mme conbBataunn.

bunet 7
1. Teopusa kucnot n ocHoBaHuin: Teopus XMKO [lMupcoHa, Teopus YcaHosu4a.
2. ConbBarauus: Hecrneumgunyeckne B3anMoaencTBus.

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

Bunet 9
1. Knaccundpukaums pactsopuTenen.
2.ConbBartauns B GMHapHbIX pacTBOPUTENSX, MPEANoYTUTENbHAS CONbBaTaLNS.

Bunet 10
1. Wkanbl akLenTopHOCTM pacTBOPUTENEN.
2. ConbBaTtauus: cneununyeckne B3aMMoLencTams.

Bunet 11
1. CTpyKTypupOBaHHbIE PaCTBOPUTENN: CINPTHI.
2. Accouvaumns MUOHOB.

Buner 12
1. CTPYKTYypupOBaHHbIE PACTBOPUTENN: ONMONSAPHbIE anpPOTOHHbLIE PACTBOPUTENW.
2. Teopus BbicanveaHms.

Bunet 13
1. KBaHTOBO-XMMU4YeCKmne pacyeTbl conbBaTtaumu. [pupona noH-MonekynspHom Cea3u.
2. MarHuTHbIe CBOMCTBA U rugpaTaumns MOHOB B pacTBopax.

Bunet 14

1. [leneHune TepMOANHAMMNYECKUX (DYHKLIMIA CONbBAaTaLMUMN HA MOHHbIE COCTaBNSAOIWNE B HE-BOLHbIX
pactBopuTensix. TepmoamHammyeckme oyHKLUM nepeHoca.

2. M'vaopodpobHas conbBataums (rmapartaums).

Bunet 15
1. ConbBatauusi 1 komnnekcoobpasoBaHne. Y4eT CONbBaTHOrO COCTOSIHMS Y4aCTHUKOB
paB-HOBECUS.

2. BnusiHne npupoapbl pacTBoputens Ha npoLecchl accoumaumnm, Ha COOTHOLEHMNE KOHTaKTHbIX 1
CONbBaTHO-Pa3aeneHHbIX MOHHbIX Map B pacTBope.
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7.1. OcHOBHas nuTeparypa:

1. Fenbdoman M., FOcTtpatos B.I1. HeopraHunyeckas xuMusi. [9nekTpoHHbI pecypc] - 2-e nag. -
CaHkT-lMeTepbypr: JlaHb, 2009. - 528 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

2. ®epotos M.A. SoepHblii MArHUTHBIA PE30HAHC B HEOPraHMYeCcKom 1 KOOPANHALMOHHOW XUMUN.
PacTtBopbl U XnAKOCTU[ONEKTPOHHBIN pecypc]. . - M.: dusmartnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

3. Jlykomckuia, tO. A.Pnsnko-xmmmnyeckmne 0CHOBbI dNekTpoxummnn : [ysebHoe nocobwe] / tO. A.
Nykomckwnia, KO. [0. Fambypr .? 2-e n3a., ucnp. ? DonronpynHbiii : MHTennekT, 2013 .? 446 c.

4. Jlykomckuia KO. 9. dn3nko-xmMmyeckmne 0CHOBbI anekTpoxummnn: YuebHuk / Jlykomckuia KO.4.,
Mambypr 0. 1. - OonronpyaHbii:iHTennekt, 2013. - 424 c.:
http://znanium.com/bookread2.php?book=525878

7.2. lononHutenbHasa nuteparypa:

1. Obwas n HeopraHmyeckas xumms: yyebHoe nocobue onsi caMoCcToATENbHOM paboTbl CTYAEHTOB /
KasaH. penep. yH-T; [Hayy. pen.: 4.x.H., npodp. . B. [lesatos, o.X.H., npod. H. A.
Ynaxoswuy].?KasaHb: [KasaHckuii yHnBepcmuteT], 2011.7; 21. Y. 1: Obwas xumns / [cocT.: P. P.
Amupos 1 gp.].?2011.7142 c.:

2. Obwas n HeopraHuyeckas xmmus: yuebHoe nocobre ons caMocToATeNbHON paboTbl CTYAEHTOB /
KasaH. gpenep. yH-T; [Hay4. pen.: O.x.H., npod. . B. [esaTos, O.x.H., npod. H. A.
Ynaxosuu].?KasaHb: [KasaHckuin yHusepcutet], 2011.7; 21. Y. 2: Xumus anemeHtoB / [cocT.: . A.
Booc v 0p.].72011.7140 c.

3. Kaparaesa ®.X., Knoykos B.B. Cnektpockonus IMP B opraHuyeckon xummnn. Yactb I. 2013.
(s cTyOEeHTOB U acnMpaHTOB XMMUYECKOro 1 buonormyeckoro cakynbtetos) MoapobHocTu:
http://kpfu.ru/publication?p_id=68614

7.3. UHTepHeT-pecypcChbl:

Chemnet Poccus ? xummueckne Hayka n obpasosaHue B Poccun: noptan goyHOaMeH-TanbHOro
xuM.obpaszoBaHus - http://www.chem.msu.ru/rus

EnvHoe okHO gocTyna k obpasoBaTtenbHbIM pecypcaM - http://window.edu.ru/

Karanor ccbinok Ha xummnyeckme pecypcbl Poccun n 3apybexbs - http://www.chemport.ru
ObpaszoeatenbHble pecypcbl MiHTepHeTa ? XUMUS - http://www.alleng.ru/edu/chem.htm
ObpaszoBatenbHble pecypcbl YpdY - http://media.ls.urfu.ru/chemistry/

OneKTPOHHbIE pecypcbl MIHcTMTyTa Xxummnm pacteopos PAH -
http://www.isc-ras.ru/old-site/elib_index.htm

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "Teopus pacTBOpPOB” Npeanonaraet MCNonb3oBaHMe Cneanyouero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:
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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.

OucumnnnHa obecneyveHa KOMNbloTepamMm, NPOEKLIMOHHON TEXHNKOI, CKAHEPOM, MPUHTEPOM,
neyaTHbIMU N30AHNAMM U 3NIEKTPOHHBIMK KOMMUSIMN OCHOBHbIX Y4EOHUKOB, @ TakXXe KOMMbIOTEPHOW
nporpammor 0ns MogenmpoBaHUs CNOXHbIX PABHOBECHbLIX CUCTEM MO AaHHbIX Pa3nnYHbIX
aKcnepuMeHTanbHbix MeTtogos CPESSP.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneunanbHocTn: 04.05.01 "dyHpameHTanbHas n npuknagHas xvmusa" n cneuyannsaumm
HeopraHnyeckas xumus .
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ABTOpP(bI):

Hesstos ®.B.

S 201 __r.
PeueH3eHT(bl):

Amupos P.P.

v 201 __r.
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