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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.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

HanHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.14 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 04.03.01 Xrumms n oTHoCUTCS K 06s3aTeNbHBIM ANCLMNIVHAM.
OcBavBaeTcs 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:

PacwudcpoBka

Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
OK-6 CcnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMNPWHMMATb coLManbHble, 3THNYECKNE, KOHODECCUOHaNbHbIE
KOMMEeTeHLMW) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKyNbTypHbIE CMOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMMeTeHuunn)
OlK-1 CMOCOBHOCTBIO MCMOJb30BaTb NMONYyYeHHbIe 3HAHMS
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMN) peLeHnn NpodeccrmoHanbHbIX 3anad
OrK-3 CMOCOBHOCTBIO MCMOMIb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccuoHanbHble €CTECTBEHHOHAY4HbIX AUCUUMINH B MPOdECCUOHANbHOW
KOMMEeTeHLW) 0esiTeNlbHOCTU
nK-3
(npodbeccuoHanbHble BNafeHNeM CUCTEMOI (DyHAAMEHTaNbHbIX XMMUYECKMX MOHSATUI
KOMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. NONXEeH 3HaTb:

POJb MEXYACTUYHbIX B3aUMOLENCTBUI B PA3NNYHbIX OU3NKO-XMMUYECKUX npoueccax
2. IONXEH yMeTb:
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

NPUMEHSITb MOHSATUSI O CONbBATALMOHHbBIX 3PCPEKTAX N MEXMONEKYNSIPHBIX B3aUMOAENCTBUSIX B
pacTBopax Ans rnybokoro NoHNUMaHMsS caMblX Pa3HbIX (KUHETUYECKMX U TEPMOAMHAMNYECKMX)
acnekToB B ONUCAHUN Pa3NINYHBIX PUINKO-XMMUYECKUX CUCTEM (KaTanna, aHannTmyeckas Xumms,
3KONIOTNYECKEe CUCTEMDI, PU3NYECKAS XMMUST PACTBOPOB, BUOXMMMS 1 T.4.)

3. OONXEeH BnageTb:

TEOPETMYECKMMI 3HAHUSIMI O CYTW B3aMOAENCTBUIA B pacTBopax (BOAHbIX, HEBOAHbIX, CMELWaHHbIX),
MOHSATME ConbBaTauns ANs NOHMMaHUS KUHETUYECKMX U Tep-MOANHAMUYECKNX CBOMCTB
XNOKoha3HbIX FOMOreHHbIX CUCTEM

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:

NCnonb30BaTb TEOPETUYECKNE 3HAHNS O CYTV B3aMMOLEVCTBUIA B pacTBopax (BOLHbIX, HEBOAHbIX,
CMeLaHHbIX), MOHSTME CoNbBaTaUMs Onsi MOHUMaHNS KUHETUYECKUX U TEP-MOANHAMUYECKMX CBOMCTB
XNOKOA3HbIX FOMOreHHbIX CUCTEM;

NPUMEHSTb MOHSATUS O CONbBATALMOHHbBIX APCPEKTAX N MEXMONEKYNSPHBIX B3aUMOLENCTBUSAX B
pacTBopax ass rnybokoro NoOHNMMaHMs camblx PasHbiX (KUNHETUYECKMX Y TEPMO-ONHAMUYECKINX)
acnekTOB B OMUCaHUN PA3NNYHBbIX (PUNKO-XMMUYECKUX CUCTEM (KaTa-nNn3, aHanMTnyeckas XuMns,
9KONOrNYeCKNe CUCTEMbI, PU3NYECKAS XMMUS PACTBOPOB, BUOXMMMS 1 T.4.)

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas paboTta oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayaMTOpHOM paboThbl,
N ,D,I/II(\:,IL(I,)I:IIJ‘I';;',IIII;HI:I/ CemecTtp cz;gg::a ™ T‘()g ﬂgg:)l(()ocm TeK‘.’(L:;':Tig,)-;prl
MpakTnyeckmellaboparopHbie
Jlekumn paaHﬂTMﬂ pap60TE|

Tema 1. OBWLME

1 MPEOCTABJIEHNA O 8 1 4 0 0

" IXKNOKNX PACTBOPAX

Tema 2. PacTBOpuMOCTb
TBEPObIX BELWECTB,

2. XWUOKOCTEN 1 rasos. 8 2 2 0 0
Tema 3. CTPYKTYPA

3. |OOHOATOMHbIX 8 3 2 0 0
XNOKOCTEW.
Tema 4. Teopus

4. >XXNOKOro COCTOSHUSA 8 4 2 0 0
®dpeHkens.
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

. [MPEOCTABNEHUA O

Tema 5.
COBPEMEHHbBIE

KUCNOTAX U
OCHOBAHWNAX.

Tema 6.
XapakrtepucTuka
KWUCNOTHO-OCHOBHbIX
CBOWCTB
pacTteopuTtenen,
KOHCTaHTa
aBTONPOTONN3A.
ONeKTpoHHas Teopus
kucnot Jlbtouca.

Tema 7.
Knaccudmkaums
pacTtesopuTenein no
JOV3NKO-XNMUYECKUM
CBOWCTBaM.

Tema 8. OmMnupuyeckue
WwKasnbl JOHOPHOWN U
akLenTopHoOW cunsbl
pacTtesopuTenen.

. |Camonnosa,

Tema 9.
CTpyKTypUpOBaHHOCTb
pacteoputenein. Teopus

NONIOXUTENIbHAA N
oTpuuarte/ibHas
conbBatauus.

10.

Tema 10.
Hecneundonyeckune un
cneungonyeckmne
B3aMMOOEeNCTBUNSA B
KOHOEHCUPOBAHHbIX
cpepax. ConbBaTtauus
NOHOB.

10

11.

Tema 11.
TeopeTunyeckme metoapl
onpeneneHns
TEPMOAMHAMMNYECKUX
XapakTepucTuk
conbBaTaLun.

11

12.

Tema 12.
TepMoanHammnyeckue
PyHKLNK
conbBaTauun. TepMoanH;
PyHKLUMM nepeHoca
YyacTuLbl U3 OOHOrO
pacTBopuTENS B OPYrON.

iMI/IgeCK

€40
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

Paspen
N AducunnnuHol/ CemecTp
Moayns

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 13. IamepeHne
MarHUTHOW
BOCNPUNMYNBOCTU
pacTBOPOB Kak cnocob
13.|BbISIBNEHNS 8
oTpuLaTenbHON,
MONOXWUTENBHOE U
rmapogobHoN
conbBartauun.

13

Tema 14.
ACCOUNALINA
14.|NOHOB. Ycnosus 8
BO3HWKHOBEHWS
accouunartos.

14

Tema 15. Monenu
15, |[TEOpeTn4eckoro 8

onucaHus accoumnaummn
MIOHOB.

15

Tema 16. BnusHune
16. npPMPOLbl PAaCTBOPUTENS 8

Ha npoleccol
accoumnaumun.

16

Tema 17.
ConbBaTaunoHHble
17.|adpdoekThbl: 8
KUHEeTNYecKknn n
TepMOLANHAMUNYECKUIA.

17

Tema 18. OcobeHHOCTH
peakunii B BHapHbIX
18.|pacTBoputensax. 8
ConbBaTtauus un
KoMnnekcoobpasoBaHue

18

KoHTtponbHas
paboTta

Tema . UTorosas 8
doopma KOHTpoOns

3ayet

NTtoro

42

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. OBLUUE NPEAOCTABJIEHUSA O XKUOKUX PACTBOPAX

neKumnoHHoe 3aHsiTne (4 yaca(os)):

[MoHaTHe 0 pacTBope, pacTBopuTene, CTPYKType pacteopa.
Tema 2. PacTBOPUMOCTb TBEPAbIX BELLLECTB, XXUOKOCTEN U ra3os.

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

PacTtesopnMocTb BelwecTs. PacTBOPMMOCTb TBEPAbIX BEWECTB, XMOKOCTEN 1 ra3os. PacTeopbl

ANEKTPOSINTOB N HEANEKTPONTOB.

Tema 3. CTPYKTYPA OOLHOATOMHbIX XXUOKOCTEMW.

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

OcHOBHble 0COBEHHOCTU CTPYKTYpPbl XnaKocTn. Kpmeble paavanbHOro pacnpeneneHus.
Tema 4. Teopusa XnaKoro cocrossHusa MpeHkKens.
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Teopvm CDpeHKefIFII TennoBoe OBUXEHWE YacTUL, XMNOKOCTU, camoandpdysuvs, KonebartenbHoe 1
TpaHCnAaAUuMoHHOE OBUXEHNE, KOoOpANHAUMOHHOE YMCNO, BINAHMNE TeMnepaTtypbl Ha
KoopanHauMnoHHOE 4MCno, NoTeH-UManbHbIn 6apbep.

Tema 5. COBPEMEHHbIE NPEOCTABJNTIEHNA O KUCNOTAX U OCHOBAHMUSAX.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

lMpotoHHasa Teopus bpeHcTtena. dudpdoepeHumn-pyrolwee n HUBENUpYyoLwee Oencrene
pacTBopuUTENen Ha Cuny KUCNOT N OCHOBAHWIA.

Tema 6. XapakTepucTtuka KNUCNOTHO-OCHOBHbIX CBOUCTB pacTBOpUTENier, KOHCTaHTa
aBTONpPOTONM3a. DNEeKTPOHHas Teopus Kucnort Jibrounca.

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

Teopus conbBOCUCTEM. XapakTepucTnka KUCNOTHO-OCHOBHbIX CBOMCTB pacTBOPUTENEN, KOHCTaHTa
aBTONPOTONM3a. DNEKTPOHHAsA Teopmus kmucnoT Jlbtouca. Teopus YcaHosmya. CpaBHUTENbHAS
XapakTepUCTUKa KM-CNoTHO-OCHOBHbLIX TEOPUIA.

Tema 7. Knaccudukauums pactsopurener no ousnko-XxuMmyeCkMm CBOMCTBaM.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Knaccudomkauunsa pacteoputenein no nx onusn-4eCckmuMm CBOMCTBAM (QnanekTpuyeckas
NPOHNLAE-MOCTb, AMMOJIbHbIA MOMEHT, BA3KOCTb, TEMNepaTypa KuneHusa n ap.). [NpoToHHble
(MpoTonnTMyeckme) n anpoToH-Hble (HenpoTonuTudeckue) pactesopurenn. Kucnor-Hole
(MpoTOreHHbIe), OCHOBHbIE (MPOTOGUNbHBIE) 1 aMOUIMPOTOHHbIE pacTBopuTenu. JunonspHole
an-poToHHbIe pacTeopuTenn. KoopanHupyowme n He-KOOpAUHUPYOWME pacTBOPUTENN.

Tema 8. AMnupuryeckue LIKanbl AOHOPHOM U aKL,ENTOPHOM CUMbl pacTBOpPUTENEN.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

JoHopHble cBoncTBa (wkanbl 'ytMaHa, be-Hya, Kocosepa, Spnuxa). AKLenTopHble CBONCTBA
(wkanbl Kocosepa, OumpoTta-Peixapara, ['ytmaHa).

Tema 9. CTpykTypupOoBaHHOCTb pacTBoputenen. Teopus Camonnosa, NONOXUTENbHas U
oTpuuaresibHasi ConbBaraLus.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Bopa. CtpoeHue monekynbl Boabl. CTpyKTypa Xnakoro Boabl U nbaa. Kpusble paananbHoro
pac-npeneneHns ans Bogbl Npu pasHbix Temneparypax. Mogens nyctor Camorinosa.

L ByxcTpykTypHas Mo-fgenb Xonna, Mmogenu "mepuatowmx" rpynn, ncka-xeHHolx H-ceasen,
cny4anHown cetkn H-cesazen. CnvpTbl (0OHO-, ABYX- N TpexaTOMHble). [1yTn peopraHnsauun
CTPYKTYpbl CMMPTOB. ANPOTOHHbIE pacTeopuTenn. CTpyKTypHble 0cobeHHOCTH ("cnoeHas”,
LenoyeyHas, Unknmye-ckas CTpyKTypbl). QHeprusa aktmeaumm camoamadody-3mm, cCpaBHeHme ¢ BoOown
n cnupTtamun. CTpyKTypHas Teopus BbiCanMBaHus.

Tema 10. Hecneuudcuyeckue u cneumncuyeckme B3ammoaenCTBMA B KOHOEHCUPOBaHHbIX
cpepax. ConbBatauusi UIOHOB.

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

Onpepenenune KpectoBa-bepesnHa. Hecneun-gonyeckne (MOH-QUNONbHbIE, ANMNONb-ANMNONbHbIE,
WNOH-UHOYUNPOBAHHbIA AMNOSb, AUNONb-UHAYLMPOBAHHbLIA AWUMONb, AUCIEPCUOHHbIE) U
cne-undpuyeckre (BooopoaHas: CBA3b, JOHOPHO-aKLENTOPHOE) B3aUMOLENCTBUS.
ConocTasuTenbHas xapakTepucTmka Hecneunduyecknx n cneunduye-cknx B3anMoLencTBui:
SHeprus, nanbHo4eNCTBME, HaNPaBNEeHHOCTb, HACLIWAEMOCTb, TeMnepaTypHas 3aBMCUMOCTb.
MepBryHas n BTopuyHas conbaata-uus. Moctynat MNonnHra 06 anekTpoHeNTpanbHOCTM akBaroHa.

Tema 11. TeopeTuyeckmue meToabl onpeneneHns TepMOAMHAMUYECKUX XapaKTepUCTUK
conbBatauum.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

lMpencrtaeneHns 0 MexaHU3me conbeataumm. Teopus Camorinosa, NONOXUTENbHAS U
oTpuua-TenbHasa conbBaTaums (rmgpartauns). Teopetm?4eckne MeToLbl onpeneneHms
TEPMOLMHAMMYECKUX XapaKTepUCTMK conb?Barauun (Mogenn bopHa, Bop-Ha-bbeppyma,
Onun-OBaHca). KBaHTOBO-XxMMMYecKkme pacyeTbl conbeatauuu. MNMprpoaa noH-MonekynsapHom cBa3un
(noaxon MopokyMbl). CTpyK-Typa MOHOCONbBATOB KAaTUOHOB 1 aHNMOHOB. Bepo-aTHOCTHaA npupoaa
KOOPAMHALMOHHOIO Ycna Y MOHOB C 3anon?HeHHbIMY 3N1eKTPOHHbIMK 06onoyka-mMu. ConbBaTauus B
6uHapHbIX pacTeopuTensix. NMpennoyTnTensHas conbBataums. MNpunoxexHve Teopun
Mnnecnu-KunepTa K CTpykType retepo-conbeaToB. OcobeHHOCTU conbeaTauum 3d- n 4f- kaTMoHoB.

Tema 12. TepmoaouHammyeckme cpyHKUMM conbBatauun.TepmoanHammyeckme coyHKL NN
nepeHoca yacTuLbl U3 OAHOrO pacTBOPUTENSA B APYrown.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

TepmoonHammyeckme coyHKuMmM conbeatauuun. leneHne TepMoanHa?MmMYecKmx XxapakTepPUCTUK Ha
NOHHble cocTasnsawwme. Leanin-nognanas wkana JlaHre-MuweHnko. BooopogHas wkana. IleneHvne
TepMOONHAMNYECKNX (PYHKLMIA CONbBaTaLMM HA MOHHbIE COCTaBNAOWNE B HEBOAHbIX
pacteBopute-nax. TepMoanHammyeckme oyHKUUM nepeHoca Yac-Tuubl U3 OOHOro pacTBopu?Tens B
LPYron, nx 3aBn-CUMOCTb OT NPMPOObI YaCTULbI U PaCTBOPUTENS.

Tema 13. U3amepeHne MarHUTHOM BOCNPUMMYMBOCTU PAacTBOPOB Kak crnocob BbisiBNIeHUS
oTpuLaTeNlbHOW, NONOXUTENbHOE U rnapodo6HON conbBaTauum.

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

Mpupona rnapodpobHo conbBaTauun, NPOsiB-NEHNE ee B PasnnNYHbIX CBOMNCTBAaX PaCTBOPOB.
Knatpatbl. PacTBopbl conen TeTpaankmnaMMOHUA-HbIX U APYrUX KPYMHbIX OPraHN4yeCckmx KaTMoHoB, a
TakXe HeaneKkTponmToB. I3aMepeHne MarHuTHOM BOCNPUMMHYUBOCTI PACTBOPOB Kak Crnocob
BbISIBNIEHNS OTPMLATENbHOW, MONOXMUTENBHOE 1 rapodpobHoM conbBaTaumm.CooTHOWEHNE
rMapocnbHOM 1 rMapPod06-HOM COCTaBNAOWMX CONbBATaLMN, CBA3b C NPUPO-[0i PaCTBOPEHHOMO
BEWeCTBa, CTPYKTYPUPOBAHHO-CTbIO pacTBOPUTENS N TEMNepaTypoil.

Tema 14. ACCOUUMALUNA NOHOB. YcnoBusi BOSHMKHOBEHUS acCcoLMaToB.

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

YcnoBus BO3HUKHOBEHMS accoumatos. ['paHnua nonHom conbeatauun. Mogenun Teopetmyecko-ro
onucaHuns accoumaunm NoHoB: boeppyma, Inre-Ha. [leHncona. Paman - dyocca, [dxunbkepcoHa. .
Tema 15. Mogenu TeopeTuyeckoro onucaHus accouuvaummm UOHOB.

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

Mognenu TeopeTnyeckoro onucaHns accounaunm noHos: boeppyma, diireHa, [leHucona, Paman -
dyocca, IxunbkepcoHa.

Tema 16. BnusiHme npupoabl pacTBOPUTENSA Ha NpoL.ecchbl accouuaLumu.

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

KoHTaKTHble U CONbBaTHO-pa3aeneHHbIe NOH-Hble Napbl, UX KOHCTaHTbl 06pa3oBaHus. BnusHne
NPVPOLbI PACTBOPUTENS HA NPOLIECCHI accounaunm, Ha COOTHOLEHNE KOHTAKTHBIX U
CONbBATHO-Pa3a€eNEHHbIX MOHHBIX Map B pacTBope

Tema 17. ConbBaraumoHHble 3o dpeKkTbl: KWHETUYECKUN N TepMOOUNHAMMUYECKUNA.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

ConbBaTaunoHHbIe 3AEKTbI: KNHETUYECKMIA N TEPMOANHAMUYECKUA. DNEeKTpocTaTnyeckoe
npu-6nuxeHune, Teopusa Xbroaxeca-MHronbaa, ypasHe-Husa Ckatyapaa n Amuca. Cneumdpmnyeckme
(LOHOPHO-aKkLEeNnTopHbIE) B3aUMOAENCTBUS, peakLummn 3aMeLleHns U Nprucoe-anHeHNs
KOOPAMHAUMOHHbIX coeanHeHuii. Moaxon TaHakw.

Tema 18. OcobeHHOCTU peakuui B OUHapHbIX pacTBopuTtensix. ConbBarauus u
KoMnnekcoobpasoBaHue.

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

OcobeHHOCTU peakuuii B GMHapHbIX pac-TBopuTensix. ConbBatauuns n komnnekcoobpasoBa-Hue.
YyeT conbBaTHOrO COCTOSAHUS Y4aCTHUKOB paBHOBECUS (KaTUOHA, NnuraHaa, KoMnnaekca, npoTo-Ha) B
NHTEpNpeTaLMmn AaHHbIX N0 KOMMNIEKCO0bpa-30BaHNIO B BMHAPHBIX PacTBOPUTENSIX.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)
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CtpaHnua 9 ns 19.

Buabi
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb ;%%%:L';‘T’:;E:g;
AducumnnuHel pcemecrpa pabortbl (B yacax) a60Tbi
CTYyAOEeHTOB P
Tema 1. OBWNE
; [TPEACTABNEHMS O | 1 ggﬂ;ﬂg:fg 1 [oMawHee
" PKNOKUMX PACTBOPAX sanaHns 3apaHne
Tema 2.
ema 2. PactBopnMOCTb NOArOTORKA
o [TBEP/AbIX BEleCTs, 8 5 OMaWHero 1 JgomaliHee
" >KnUOKOCTEN N ra3os. 3anaHus 3a0aHune
Tema 3. CTPYKTYPA noaroToBka foMalHee
3. [OAHOATOMHbIX 8 3  |momauHero 1 sananve
XNIOKOCTEMW. 3apaHus
Tema 4. Teopus NnoAroToBka oMaWHee
4. >XXNOKoro coctosiHUS 8 4 JOoMallHEero 1 3anaHve
dpeHkens. 3apjaHuns
Tewma 5.
COBPEMEHHBIE noaroToBka foMalHee
5. [MPEOCTABJIEHNA O 8 5 JomallHero 2 sananmne
KNCITOTAX 3agaHus
OCHOBAHW4AX.
Tema 6.
XapaktepucTuka
KWCMOTHO-OCHOBHbIX
CBOICTB noaroTtoBka
6. |pacTBopuTenen, 8 6 |oomaluHero 2 ggz::rm“: ©
KOHCTaHTa 3agaHus
aBTONPOTONN3A.
OnekTpoHHasa Teopus
kucnot Jlbtonca.
Tema 7.
Knaccugomkaums noaroToBka
7. |pactsoputenen no 8 7  |oomallHero 2 ggx:I:UVIH:e
PU3NKO-XMMUYECKNM 3agaHus
CBONCTBaM.
Tema 8.
ema 8 3Mn|/|pv|:|e0|<v|e NOAroTOBKA
8 WwKasnbl JOHOPHOW U 8 8 OMaWHero 5 gomauiHee
" |akuenTopHom cunbl 3anaHvs 3apjaHve
pacTesopuTenen.
Tema 9.
CTpyKTYpupOBaHHOCTb
pacTtsoputenein. Teopus noaroToBka
9. [Camonnosa, 8 9 JomallHero 2 ggz;aﬁ;ee ©
NONOXUTENbHAA U 3agaHus
oTpuuarenbHas
conbBartauus.
Tema 10.
Hecneundomyeckne v
cneumndounyeckme MoAroToBka
10.|B3anmMoencTems B 8 10 |pomawmHero 2 ggg:ﬁ;:e
KOHOEHCMPOBAHHbIX 3agaHus
cpepnax. ConbBaTtauus
VIOHOB.
PerncTpaumnoHHblii Homep 773917 BAEKTPOHHBIH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 11.
TeopeTnyeckne metoapl
NoAroToBK
11 [onpeneneHns 8 11 ugﬂa?uﬁerc? 5 JomallHee
‘[TepMoanHaMmyeckmnx 3anaHms 3apaHue
XapakTepucTuk
conbBarauuu.
Tema 12.
TepMoanHammnyeckme
PyHKLMUN NOArOTOBKA
12 conbBatauuun. TepMoanH AMIMgecKe 4, OMAWHEro 5 nomalHee
‘[dyHKUMKM nepeHoca 3anaHus 3apaHue
4acTuubl U3 O4HOro
pacTBOpuUTENs B APYroin.
Tema 13. NIamepeHune
MarH1UTHOW
BOCNPUNMYNBOCTU
pacTBOPOB Kak crnocob NOAroToBKa
13.|BbIsiIBNEHNS 8 13 |momawHero 2 ggx::JMHeee
oTpuLaTenbHON, 3ajaHuns
NOSIOXUTENbHOE U
rnmopocOobHo
conbBarauuu.
Tema 14.
ACCOUNMALNA noOroToBka
14.|NOHOB. Ycnosus 8 14 |pomawHero 2 ggﬁ:.ﬂ]m“:e
BO3HWKHOBEHUS 3apaHus
accounaTos.
Tema 15. Mooenun NOArOTOBKA
15, [TEOpETMHECKOrO 8 15  |nomawnero 5 JomalHee
‘lonncaHnga accounaumm 3anaHms 3apaHue
NOHOB.
Tema 16. BnusHue No4roToBKA
16.[TPVPOAbI pacTeopUTENs | g 16  |nomawnero 1 JomallHee
‘|Ha npoLiecchl SanaHms 3apaHue
accouunaumn.
Tema 17.
ConbBaTaunoHHbIE noAroToBka
17.|adppekThbi: 8 17 |nomawHero 1 gg;::JMHee ©
KUHETUYECKNA 1 3apaHug
TepMoanHaMN4eCKNA.
Tema 18. OcobeHHOCTH
peakuuii B BHapHbIX noOroToBka K
18.|pacTteoputensx. 8 18 |[KOHTpONbHOM 2 KZ%LEZ”bHaﬂ
ConbBartauus n paboTte P
KoMnnekcoobpasoBaHue
NTtoro 30

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

PernctpaunoHHbin Homep 773917
Crpanunua 10 n3 19.
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Kaxnas nekumsi ConpoBoXAaeTcs AeMOHCTPpaLMein NnocTpaTuBHbIX MaTepranos ¢
NCMONb30BaHNEM NMPOEKLMOHHON TEXHUKN 1 06a3aTenbHbIMU 3anncsiMmn Ha Jocke. HekoTopasi yacTb
NEeKUMOHHOro Kypca NpoBOANTCS B pEXUMe auanora npernogaeatenb-cTyaeHT. [locne 3aBeplieHms
KaX QoW nekuun CTyaeHTbl MoNy4aloT AoMallHue 3a0aHus 1 Bce WniocTpauun npoleaweit nekuum B
3M1eKTPOHHOI hopMe, a Takxe Hanbonee BaxHble MaTepuanbl Kypca B ne4aTHoMm Buae. Benay
OrpaHNYEeHHOCTU ayANTOPHBIX 3aHATUI U 1OBOMbHO 60NbWOro o6 bemMa caMoCcToSITENIbHOW PaboThl
CTy[leHTaM NpeLoCTaBNSIeTCS BOSMOXHOCTb KOHCYIbTUPOBATLCS C IEKTOPOM B Ha3Ha4YeHHoe
BHeayONTOPHOE BPEMSI.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS JUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OBLLLUE NPEOCTABJIEHUA O XKUOKUX PACTBOPAX
nomalliHee 3afaHve , NpUMepHble BOMPOChI:

MoHATVE 0 pacTBOpe, pacTBoOpUTEne, CTPYKType pacTeopa. PacTBOpMMOCTb BELLECTB.
PacTBoprMOCTb TBEPAbIX BELECTB, XMNIOKOCTEN U ra3oB. PacTBOpbl 9N1eKTPONNTOB U HESNEKTPONNTOB.

Tema 2. PacTBOPUMOCTb TBEPAbIX BELLECTB, XUOKOCTEN U ra3os.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

PaCTBOpVIMOCTb TBepObIX BELWECTB, XNOKOCTEN 1 ra3o0s.. TeMnepaTyprle 3aBNCUMOCTHN.
OcobeHHoCcTH [paCTBOpPOB 3SNEKTPOSINTOB N HESNEKTPOJINTOB.

Tema 3. CTPYKTYPA O0QHOATOMHbIX )XW OKOCTEMN.
nomallHee 3afaHve , NpUMepHbIe BONPOCHI:

OcHOBHbIe 0COBEHHOCTN CTPYKTYpPbI XnaKocTn. Kpueble paananbHOro pacnpeneneHums.
B3anMoCBA3b CTPYKTYpPHbIX MapaMeTpoB (KOOPANHALMOHHOIO YMcna u pagnyca KoopanHaLMOHHbIX
cdpep) ¢ TemnepaTypor 1 NPUPOLONA XUOKOCTUIO

Tema 4. Teopusi Xxuakoro coctosiHus dpeHkens.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Teopusa PpeHkens: TENNOBOE ABMXEHUE YaCTUL, XUOKOCTU, caMoanddpy3uns, konebaTtenbHoe 1
TPaHCNALUMOHHOE OBUXEHWE, KOOPAMHALMOHHOE YMCO0, BNMSIHWE TEMMepaTypbl Ha
KOOpANHaLUMOHHOE YMCNo, NoTeHumnanbHbli 6apbep. KoadhdpmumeHT camoamndgpapysnm.

Tema 5. COBPEMEHHDbIE NPELOCTABJTIEHNS O KUCJTOTAX U OCHOBAHUSX.
JomallHee 3ajaHune , NpUMepHbIe BOMPOCHI:

lMpoToHHasa Teopus bpeHctena. dudgodpepeHumpyrolwee n HABENUPYLOLWEee OEeNCTBUE pacTBOpUTEnen
Ha Cuny KUCnoT n ocHoeaHuin. Teopumn YcaHosmya u MNupcoHa.

Tema 6. XapakTepucTtuka KNUCNOTHO-OCHOBHbIX CBOUCTB pacTBOpUTenen, KOHCTaHTa
aBTONpOTONM3a. NEeKTPOHHas Teopus Kucnort Jibroumca.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

B3ammocBsa3b conbBaTaumm n komnnekcoobpasoBaHus B pacteopax.Knucnotbl 1 OCHOBaHUS B
MEX4YacCTUYHbIX B3aUMOLENCTBUSX, caMoconpsixeHue. Teopns conbBocucTeM. XapakTepucTuka
KN-CNIOTHO-OCHOBHbIX CBOWCTB PacTBOpPUTENEN, KOH-CTaHTa aBTonNpoTonn3a. ONeKTPoHHas Teopus
kucnot Jlbtonca. Teopus YcaHosumya. CpaBHUTENbHAS XapakTepucTnka KM-CrnoTHO-OCHOBHbIX TEOPUW.
Tema 7. Knaccudoukauums pactsopurener no ousnko-XxuMmMyeCckMm CBOMCTBaM.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

TepmoavHammyeckme 0CO6EHHOCTU rmapartauum 1 conbBaTaummn B AUNONSPHbIX anpPOTOHHbIX
pacteoputenax. Knaccudukaums pacteoputenein. Knaccudukaums pactBoputenen rno mx
bn3n-4eCkNM CBOMCTBAM (ONINEKTpUYeckas nNpoHMLae-MOCTb, ANMOMbHbIA MOMEHT, BA3KOCTb,
Temnepatypa KUneHus v gp.).

Tema 8. AMnupunyeckue LIKanbl AOHOPHOM U aKLLEeNTOPHOM CUbl pacTBOpUTENEen.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:
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DMnmpuyeckune Wwkanbl cunbl pacteoputenei. JJoHopHble cBorcTBa (Wwkansl 'ytmMaHa, beHrya,
Kocosepa, Opnuxa). AkuenTtopHble ceoncTea (wkanbl Kocosepa, dumpoTa-Peixapara, 'ytmaHa).

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

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

CTpyKTypUpOBaHHOCTb pacTBOpPUTENEN: NpakTuyeckue cnefcTsmsa B XMMMYECKUX npoLeccax.
lMpencraeneHns 0 MexaHn3me conbeataummn. . CTpykTypupoBaHHOCTb pacTesopuTenein. Boaa.
CtpoeHwne Monekynbl Bogbl. CTpyKTypa Xuakoro soabl v nbaa. Kpveble pagnanbHoOro
pac-npeneneHns ans Bogbl Npu pasHbix Temnepartypax. Mogens nyctor Camonnosa.
JByxcTpykTypHas Mo-genb Xonna, Mmogenu "mMepuatowmx" rpynn, Ncka-XeHHblx H-cBa3en, cnyyanHom
ceTtkn H-cBazen.CnupTtbl (0OHO-, ABYX- U TpexaTtoMHble). [yTn peopraHnsaunm CTpyKTypbl CNUPTOB.
AnpoToHHbIe pacTBopuTenn. CTPyKTypHbIE 0OCOBEHHOCTM ("cnoeHas", LenoyeyHas, umknmye-ckas
CTPYKTYpbI). dHEPrusa aktnsaumm camoandy-3mm, cpaBHeHve ¢ Bogon n cnuptammn. CTpykTypHas
Teopus BbiCaNMBaHUS.

Tema 10. Hecneuudouyeckue u cneundpouyeckue B3ammo0enucTBMA B KOHAEHCUPOBAHHbIX
cpepax. ConbBatauusi UIOHOB.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

BHyTpu- n MexxmonekynsipHble BogopoaHble cBsA3n Teopust Camornosa, NONoXnUTeNbHas 1
oTpuua-TenbHasa conbBaTaums (rmgpatauns). Teopetm?4yeckne MeToLbl onpeneneHms
TEPMOLMHAMMYECKUX XapakTepuUcTuk conb?eatauunn (Mogenn bopHa, BopHa-Bbeppyma,
onn-9BaHca). KBaHTOBO-XMMMYECKMEe pacyeTbl conbeaTtaumm. lNMprupoaa noH-MonekynsipHon cea3un
(nooxon Mopokymbl). CTpykTypa MOHOCONbBATOB KaTMOHOB U aHMOHOB. BeposATHOCTHas npupoaa
KOOPZAMHALUMOHHOIO YMcna y MOHOB C 3anof?HEHHbIMU 9NEKTPOHHBIMK 0bonoyka-mu. OnpeneneHvne
KpecToBa-bepeaunHa. Hecneumndunyeckne (MOH-OMMNONbHbIE, OUMNOSb-AUNOSbHbIE,
WNOH-MHOYLUMPOBAHHbIA AMNONb, ONNONb-UHOYLMPOBAHHBIA AMNONb, OUCNEPCUOHHbIE) 1
cne-undunyeckne (BOOoOpoLaHas: CBA3b, LOHOPHO-aKLUENTOPHOE) B3aUMOOENCTBUS.
ConocTasuTenbHasg xapakTepuctmka Hecneunduyecknx n cneunduye-cknx B3anMoLencTBui:
9Heprus, nanbHOAEeNCTBME, HAMPaBNEHHOCTb, HACLIWAEMOCTb, TeMnepaTypHas 3aBMCUMOCTb.
MepBnyHas n BTopuyHas conbeataums. Moctynat MonnHra 06 anekTpoHeNTPanbHOCTM akBanoHa.

Tema 11. TeopeTuyeckue meToabl onpeneeHns TepMOANHAMUYECKUX XapaKTepUCTUK
conbBatauum.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

Teopusa N'unnecnu-Kuneprta B onucaHum CTpyKTypbl CONbBATUPOBAHHbBIX KATUOHOB.
KBaHTOBOXMMMYECKOE ONUCaHMe MOHO- MU NOMCONbBaToB MOHOB Crieumdgunyeckne
(BOHOPHO-aKLEeNTOpHbIE) B3aMMOOENCTBUS, peakuny 3aMeLLeHns 1 NpucoeanHe-HNS
KOOPAMHAUMOHHBIX coeanHeHunii. MNoaxon TaHakn. OcobeHHOCTU peakunii B GHapPHbIX
pacTtBo-putensx. Conbeataums n komninekcoobpasoBaHue.

Tema 12. TepmoanHammyeckue pyHKLMM conbBaTauun.TepmoamHammyeckue cpyHKUUU
nepeHoca YyacTuLbl U3 OAHOro pacTBOPUTENSA B OPYrown.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

CoOTHOLWEHME rMaPOtUNBbHO U FTMAPOGOOHON COCTaBASIOWMX CoNbBaTaLMK, CBA3b C NPUPO-L0i
PacTBOPEHHOrO BELECTBA, CTPYKTYPUPOBAHHOCTLIO pacTBOpUTENs U Temnepatypoii. Mpupona
rmapogoobHoli conbBaTaumm, NPOsiB-NEHNE €€ B Pa3NNYHbIX CBOMCTBAx pacTBOpoB. Kna-Tpatbl.
PacTBopbl conei TeTpaankMnaMMOHUAHBIX 1 APYrMX KPYMHbIX OPraHNYeCcKrx KaTMOHOB, a Takxe
HeanekTponmToB. TepMoanHaMMyeckne PyHKUUM conbeataumm. [leneHne TepMoanHa?MUYecKmnx
XapakTepUCTNK Ha MOHHble cocTasnstowme. Leanii-nognaHas wkana NaHre-Muwenko. BogopoaHas
wkana. [eneHne TepMoaMHaAMNYEecKkmx oyHKLUMIA conbBaTalMm Ha MOHHbIE COCTaBNSoWMNe B
HEeBOAHbIX pacTBOpUTE-NsX. TepMoanHamMmyeckme goyHKLMN nepeHoca Yac-Tuupbl N3 04HOro
pacTBOpU?TENs B APYroii, NX 3aBU-CMMOCTb OT MPMPOLbl YaCTULLbl U PACTBOPUTENSI.

Tema 13. Vlsmepel-me MarHMTHoOM BOCNMPUUMYUNBOCTU PAaCTBOpPOB KakK cnocob BbisiBNeHUs
0Tp|/|L|.aTean0|7|, NnoJI0OXuUTeNibHoe n rM,D,de)OGHOﬁ co/ibBataLnn.
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

3mepeHne MarHuTHoM BOCNPUMMYMBOCTI PAcTBOPOB Kak cnocob BbISIBNEHWS OTpULLATENbHOW,
nonoxuTenbHoe n rnapodobHoin conbBataunn. Koppensuus napametpos Dcsp n DEs (no
Camowno-By), ux puamnyeckas NPU4MHHO-CNeaCcTBEHHAS B3anU-MOCBS3b
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Tema 14. ACCOLUMALLNA NOHOB. YcnoBusi BO3HMKHOBEHUS acCOLMaToOB.
JoMalHee 3ajaHune , NpUuMepHble BONPOCHI:

YcnoBuns BO3HMKHOBEHMS accoumaTtoB. [ pa-Huua nonHom conbeataumn. Mogenv teopeTnyecko-ro
onucaHuns accoumaunmn NoHoB: boeppyma, diire-Ha ? [leHncoHa ? Paman - dyocca, [xunbkepcoHa.
KoHTakTHbIe 1 CONbBATHO-pa3aeNeHHbIe MOH-Hble Napbl, X KOHCTaHTbl 06pa3oBaHns. BnusiHme
NPUPOLbl PAaCTBOPUTENS HA NPOLECCHl accoumaunm, Ha COOTHOLWEHNE KOHTaKTHBIX U
CONbBATHO-pPa3aeneHHbIX NOHHbBIX Nap B pacTBOpE.

Tema 15. Moaenu TeopeTuyecKoro onucaHus accouuvaumum UOHOB.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Ycnosusi BO3HMKHOBEHWS accoumatos. [ pa-Huua nonHom conbearaunn. Mogenn TeopeTnyecko-ro
onuncaHus accoumauun noHos: bbeppyma, diire-Ha ? [deHncoHa ? Pamsn - ®yocca, dxunbkepcoHa.
KoHTakTHble U CONbBaTHO-pa3aeNeHHbIE NOH-HblE Napbl, UX KOHCTaHTbl 06pa3oBaHus. BnusHne
NpuUpoabl PacTBOPUTENS Ha NPOLEeCcChl accoumaumm, Ha COOTHOWEHME KOHTaKTHbIX U
CONbBaTHO-pa3feneHHbIX MOHHbIX Nap B pacTeope.

Tema 16. BnusHue npupoabl pacTBOpUTENA Ha NpoL.ecchbl accouuaumn.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

KOHTaKTHble U CONbBaTHO-pPa3aeneHHbIe NOH-Hble Napbl, UX KOHCTaHTbl 06pas3oBaHus. BnusHune
NpMpoabl pacTBOPMTENS Ha NPOLECCHI accoumaunm, Ha COOTHOWEHNE KOHTaKTHbIX U
CONbBaTHO-pa3aeneHHbIX MOHHbIX Map B pacTBope.

Tema 17. ConbBaraumoHHble 3cpdeKkTbl: KWHETUYECKUN N TEPMOONHAMUYECKUNA.
JoMmallHee 3afaHune , npuMepHble BOMpPOCHI:

ConbBartaunoHHble adEKTbl: KWNHETUYECKUA 1 TEPMOANHAMUYECKUIA. DNeKTpocTaTndeckoe
npu-6nmxeHune, Teopusa Xotoaxeca-MHronbaa, ypasHe-Husa Ckatyapaa n Amuca. Cneumdpmnyeckme
(BOHOPHO-aKLEeNTOpHbIE) B3aMMOOENCTBUS, peakuny 3aMeLeHns 1 Npucoe-anHeHNs
KOOPANHALUMOHHBIX coeanHeHunii. MNoaxon TaHakn. OcobeHHOCTN peakunii B GHaPHbIX
pacteopuTtensx. ConbBaraums u kKomnnekcoobpasosa-Hue.

Tema 18. Oco6eHHOCTU peakuui B GUHapHbIX pacTBopuTtensx. ConbBarauus u
KoMnnekcoobpa3oBaHmMe.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
KoHTponbHas paborta. Mpumepsbl bunetos npuseaeHsl B pasaene "Mpoyee”.
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:
MPUMEPbBI BUNETOB KOHTPOJ/IbHOW PAEOTDI

BuneT 1.

1. Kak M3MeHUTCS faBneHne HacblWEeHHOro napa pacTBOpuUTENs Npu pacTBOPEHUN B HEM
Kakoro-nnbo Henety4ero Bewectea? Mpu 06bsicHeHUM Ucnonb3oBatb NpuHuMn Ne-Watenve.
MepBbii 3akoH Payns, nBe dhopMynmpoBKM 3aKOHa, MaTeMaTnyeckas 3anuchb.

2. Bnusiet nn npucytcteme n3bbiTka CONsHOM KMCNOTbI Ha anekTponpoBoaHocTb K+ B pacteope KCl
?

3. NI3BECTHO, 4TO 3HEpPrns BOAOPOAHON CBA3N MexXay aHnoHoM 904n- n Monekynamm Boapl B psay
C104- -S042?7P0437Si044- BospacTtaeTt oT 7,1 no 35,6 k[x/mMmonb. Kakas 3aBUCMMOCTb
CywecTByeT Mexy 3apsaoM U pa3MepoM aHMOHA M ero CKIIOHHOCTbBIO K rnaponmay? Kakas
CYLLECTBYET B3aNMOCBA3b MeX Y CKNOHHOCTbIO aHMOHA K r’MAponn3y U cnocobHOCTbIO

06pa3OBaHHOIZ MM KUCIOTbl K KNCITOTHON VIOHI/|3aLI,VII/I? Kak nameHseTcs CKIOHHOCTb K rmoponnsy B
psiny C104?S042-- PO43?Si044-7

4. MNonbiTanTtecb npenckasarb, Kak USMEHUTCA CKOPOCTb peakunnn Mexagy noHamum B pactBope npu
yBENNYEHNN WOHHOI CUNbI.

5. PactBop KNOS-, conepxawumii 8,44 MaccoBbIX ONen Conu, nokasbiBaeT NPUPOCT TemnepaTypbl
KuneHus Ha 0,797|jC MO CPaBHEHMIO C TeMrnepaTtypor KUneHnus sogpl. Belumcnntb cteneHb
Juccounauunm conm B pacTeope.

KETPOHHBH
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6. Bblumcnutb agppekTnBHYO KOHLEHTpaumo noHos Cu2+ n SO42- B 0,1 H. pacTBope cynbara
MeOu, ecnn Kaxylwasacsa cteneHb guccoumaumm conv pasHa 40 %.

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

8. Buiumncnuntb MP goocgoata cepebpa , ecnu pacTBOPMMOCTb 3TO CONY B BOLE COCTABNAET
4.68[110-6 monb/n.
Bunert 2

1. Kak MOXHO 1UCronb30BaTh KONAUraTMBHbIe CBOMCTBA 4151 ONpeaeneHns MonekynsipHbix Macc
PacTBOPEHHbIX BelecTB? Kakoe 13 KonnmnraTMBHbIX CBOWCTB LienecoobpasHee Mcnonb3oBath 4Jis
onpeneneHnsi Mo-nekynsipHo Macchbl MONEKYN 1 NOYEMy Lpyrie KOnnMraTuBHble CBOMCTBA MeHee
ynoOHbI ?

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

3. [Insa kmcnopoacoaepXalumx KUCnoT HabntonaeTcs 3aBMCMMOCTb UX CWMbl OT Ynucna
nepudepnyeckunx (He cBa3aHHbIX B pagunkan OH) aToMoB kmcnopoga, Hanpumep,

(HO)n3 (HO)Nn3O (HO)n302 (HO)NS03

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

Cuna kncnot cnabble cpeaHei CUsbl CUNTbHbIE O4YEHb CUMbHbIE

Kak MOXHO 06 bACHUTb yKa3aHHY0 3aKOHOMEPHOCTb?

4. B 4eM npuymHa CTOSb CUIIbHOMO PasNnyns SHTaNbMNNA NPOLLECCOB:

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

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

5. K 1750 mn Boabl an|6aBneHo 2 1 5% -HOW XNOPOBOAOPOLHOW KMCNOThl. Yemy byneT paseH pH
aToro pacteopa ? NnoTtHocTb pacTteopa 1,02 r/mn.

6. Bblumcnute noHHyto cuny, KOadULMEHT akTUBHOCTU noHa SO42- 1 ero akTUBHOCTb 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 nuwub nepsyio cTaamio ruaponmaa.

8. CmewaHo no 1 nutpy 0,5 M pacTeopa xnopuga 6apus n 0,75 M pacTsopa cynbchara HaTpus.
Ckonbko rpammoB H6apms octaHeTcs B pacTeope? MNP(BaS04)= 110-10.
Bunet 3

1. Teopusi cunbHbIX anekTponutoB ebas- Xtokkens. ICTMHHAs 1 KaxXywascst CTeneHu
LMccoumaummn CUnbHbIX anekTponutoB. Kak MeHsiloTcs ¢ pasbaBneHnem?

2. Kaknm 06pa3om BydpepHbiit pacTBOpP CONPOTUBNSIETCS NOMbITKaM n3MeHeHust ero pH? U3 kakunx
LBYX FNaBHbIX KOMMOHEHTOB COCTOUT TUMMYHbIA BydpepHblit pacteop? MpuBecTy npuMepsl
BydhepHbIX CUCTEM.

3. O6'b9ICHI/ITe, noyemy conun cnabblx Kucnot SABNAKOTCA, KakK npaBunno, CUNIbHbIMA 3NEKTPONMNTaAMN.

4. [laBneHne napa pacTteopa, cogepxauero 16,72 r HuTparta kanbumusa B 250 r BoAbl cocTaBnseTr
14,22 mm pt.cT. npn 170C . BblumcnnTb CTENEHb anccoumnalmm Conu, ecnv N3BeCTHO, YTO AaBeHne
napa oAbl Npu 310N Temnepartype 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. Bbluncnute MoHHy0 cuny pacteopa, KoadhMmUuUMEHT akTUBHOCTU U aKTUBHOCTb MoHa PO43- B
pacTteope, cogepxauem 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, ecnu pacTtBop pa3baeutb Bogoit B 10 pa3? K1 =5,4.10-2, K2 = 5,4.10-5.

8. Npwu kakom KOHLEHTpaLUMn NOHOB MapraHua Ha4yMHaeTCs Bbll'la eHne ocafka rmgpokcmaa
MapraHua na pacteopa, umetowero pH = 8,37 NP (Mn(OH)2) =4U10-14.

Bunet 4

1. CoBpeMeHHasi Teopusi pacTBopos. Mpupoaa cun, obycnoenuearowmx o6pasoBaHne pacTBOPOB.
Y70 06LWEro 1 B 4EM OTNINYMSI PACTBOPOB OT XUMUYECKUX COELMHEHNIA 1 CMecein?

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky
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2. Kak akcnepuMeHTanbHo MoxeT BbiTb onpeaeneHa cTeneHb auccoumnauunn anektponuta? Kakyto
CTeneHb Anccoumaumnmy onpenenstoT onbITHBIM NMYTEM - UCTUHHYIO UK KaXyluyoca?

3. CchopmynumpyinTe NOHATHE "aKTUBHOCTb MOHA". Kak akTUBHOCTb MOHA CBS3aHa C aHaNNTU4eCKowm
KOHLeH-Tpaumen? B kakoi popme 3aKOH OENCTBYIOWNX MACC MPUMEHNM K CUbHbIM SNEKTPONnTam?
3anncaTtb BblpaxeHus KoHcTaHT guccouunauun gna H2SO04, H2S, NaOH, HNO3, H3PO4, H2SO3.

4. MOXHO nn cynTaTb, YTO HEMTPanbHas peakums cpefbl BOLHOro pactsopa Cov 0AHO3HA4YHO
cBuaeTenbCcTByeT 06 OTCYTCTBUM rMaponusa conn? B kakux cnyyasx BOgHble pacTBOpbl conei
cnabblx KNCNOT U CUMbHBIX OCHOBaHWIA MOTyT UMeTb pH< 77

5. Onpepnennte TemnepaTypy KuneHus BOLHOro pacteopa 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 NOHOB cepebpa B HacbilweHHOM pacTteope AgCl,
ecnu npuba-sutb K Hemy ctonbko HCI, 4Tobbl ee KoHUEHTpaums ctana pasHor 0,03 monb/n. MNP
AgCl = 1,6[110-10.

Bunet 5

1. YT0 Takoe conbeaTthl (rmapatbl) ? YTo nogsepraeTcs conbataumn: MONEKYbl, KATUOHbI, aHNOHbI?
3a cyeT Kakux cun NPoncxoauT conbeataumsa? Moyemy Monekynbl BOAbl CNOCOOHBI K rmaparaumm ?

2. Kak BAnsitoT Ha pacTBOPUMOCTb MOCTOPOHHME BewecTBa? YTo Ha3biBaeTCs BbicaIMBAHMEM U
KakoBa NpUynHa 3Toro SIBNeHns?

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

4. YeM 0b6bACHUTDb, 4TO peakumnss CO2 + H20 + SiO2 = H2Si03l + Na2CO3 B BoAHbIX pacTBopax
CMelleHa NpakTMYeCcKn BNpaso; Npu CNnaBneHnn xe TBepaoro kapboHarta ¢ KpeMHUEBO KUCOTOM
paBHOBECKE peakLun CMELLEHO B CTOPOHY 06pa3oBaHns cunmnkara HaTpus?

5. Boiiucnutb pH pactsopa, ecnu B 10 Mn. ero cogepxuntcsa 0.028 r. rmgpokcunga HaTpus.

6. Paccuutaiite GO nuccoumaumm yKeycHo KNCRoThl, €CAKM KOHCTaHTa AMCCOLMALIMN paBHa
1,86.10-5. CamonponsBoneH nv npouecc guccoumaunm?

7. BblumcnnTb cTeneHb ruaponnsa, pH 1 paBHOBECHbBIE KOHLIEHTPALMM NOHOB, 00pa3yoLWNXCS Npu
rmgponuse 0,1 M pacTtBopa kapboHata HaTpus. K1(H2CO3)= 4,45.10-7, K2(H2CO3)=
4,69.10-11.Y4ecTb TONbKO Nep-BytO CTYMEHb rmaponmaa.

8. PacTtBopbl HeopraHnyeckon MuHepanbHom KucnoTel H2A pasnnyHoin 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 k 3a4eTy

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

Bunert 2

1. CTpyKkTypa 04HOATOMHbIX XuakocTen. Teopus dpeHkens.

2. TeopeTnyeckne MetToabl onpeneneHns TepMoAMHAMNYECKUX XapakTepucTuk conbearauunn.
Bunet 3

1. OcobeHHoCTH CTPYKTYpPbI XNOKOCTW. KpVIBbIe pagnanbHOro pacnpegeneHuns.

2. TepmoauHammyeckue goyHKLUMKM conbBataunn. [leneHve TepMoanHaMnYeckmx XxapakTepmucTuk Ha
MOHHbIE COCTaBNSIoWME.

Bunet 4
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1. TennoBoe OBMXEHUE YacTuL, XUOKOCTU, camoanddysuns, konebaTenbHoe 1 TpaHCNALNOHHOE
OBUXEHME.

2. KBaHTOBO-XxMMU4YecKre pacyeTbl conbBataumm. BeposTHocTHas npupona KoopanHaUnoHHOro
yncna y MOHOB.

Bunet 5

1. Teopusa knucnot n ocHoBaHun bpeHcTena.

2. BnusHne pactBOpuTENS HA KUHETKKY U MEXAHWU3M peakLnii: aNekTpocTaTMiyeckoe NnpubnmxeHue.

Bunet 6

1. OnekTpoHHas Teopus kucnot Jlbionca. Teopus conbeocucteM. CpaBHUTENbHASA XapakTepucTka
KVMCNOTHO-OCHOBHbIX TEOPUN.

2. npeﬂ,CTaBﬂeHVIFI O MEXaHn3Me cobBaTaunn.

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

Bunet 8
1.CTpyKTypupOBaHHble pacTBOPUTENN: BOAA.
2. OcobeHHOCTM conbBaTaumm KUCNOT U OCHOBAHUIA.

Bunet 9
1. Knaccundpukaums pactsopuTenen.
2.ConbBaTtauusi B BUHapHbIX pacTBOPUTENSX, NPeAnoYTUTEeIbHast conbBaTauusi.

Bunet 10
1. Wkanbl akLenToOpHOCTU PacTBOPUTENEN.
2. ConbBaTauus: cneundunyeckmne B3amMoaencTams.

Bunet 11
1. CTpyKTypupOBaHHbIE PaCTBOPUTENN: CIINPTHI.
2. Accouuauns NoHoB.

Bunet 12
1. CTpyKTypupOBaHHbIE PACTBOPUTENN: ANMNONSPHbBIE anpPOTOHHbLIE PACTBOPUTENM.
2. Teopus BbicanneaHus.

Bunet 13
1. KBaHTOBO-XMMMYECKME pacyeTbl conbeataummn. MNpnpona NoH-MoONeKynsapHON CBA3MN.
2. MarHuTHble CBOMCTBA U rugpaTauns MOHOB B pacTBopax.

Bunet 14

1. [leneHne TepMoaNHaMMYECKUX (OYHKLMIA CONbBaTaLMUMN HA MOHHbIE COCTaBNSAOWMNE B HE-BOAHbBIX
pactBopuTeNsix. TepMoamHammyeckme oyHKLMM nepeHoca.

2. M'nopodhobHas conbBataums (rmoparaums).

Bunet 15

1. ConbBaTtauusi n komnnekcoobpasosBaHue. Y4eT CoNbBaTHOrO COCTOSIHUS Y4aCTHNKOB
paB-HOBECUSI.

2. BnusHve npupoabl pacTBOpMTENS Ha NPOLECChl accoumaumm, Ha COOTHOWEHNE KOHTaKTHbIX U
CONbBAaTHO-Pa3AENEHHbIX MOHHbIX Map B pacTBOpE.
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7.1. OcHoBHas nuTeparypa:

1. l'enbdpman M.W., KOcTpaTtos B.I. HeopraHmyeckas xumns. [SnekKTpoHHbIN pecypc] - 2-e n3g. -
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 HEOPraHMYeCKom 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-xmmmyeckmne oCHoBbI 3nekTpoxummnn : [ysebHoe nocobwme] / HO. SA.
Nykomckui, KO. O. Mambypr .? 2-e n3a., ucnp. ? OonronpyaHbiii : HTennekT, 2013 .7 446 c.

4. Jlykomckuia tO. . dnanko-xmMmyeckmne oCHOBbI anekTpoxummnn: YuebHuk / Jlykomckuia KO.4.,
ambypr tO0. 1. - OonronpyaHbli:iHTennekT, 2013. - 424 c.:
http://znanium.com/bookread2.php?book=525878

7.2. [lononHutenbHasa nuteparypa:

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

2. Obwas n HeopraHuyeckas xmmus: yuebHoe nocobre ons caMocToATeNbHON paboTbl CTYAEHTOB /
KasaH. penep. yH-T; [Hayy. peq.: 4.X.H., npocp. . B. [lesatos, o.X.H., npod. H. A.
Ynaxosud].?KasaHb: [KasaHckuin yHueepcuTtert], 2011.7; 21. Y. 2: Xumusa anemeHtoB / [cocT.: . A.
Booc n gp.].?2011.7140 c.

3. Kapataesa ®.X., Knodykos B.B. Cnektpockonus SIMP B opraHuyeckon xummun. Hactb I. 2013.
(Ons cTynEeHTOB M acnupaHTOB XMMUYECKOro 1 Bronorndeckoro goakynbtetos) MNoapobHoCcTuH:
http://kpfu.ru/publication?p_id=68614

7.3. UHTepHeT-pecypcChbl:

Chemnet Poccust ? xummnyeckme Hayka n obpasoBaHue B Poccuun: noptan doyHOAaMeH-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
ObpaszoBaTenbHble pecypcbl MHTepHeTa ? XIMWS - http://www.alleng.ru/edu/chem.htm
ObpaszoBatenbHble pecypcbl YpdY - http:/media.ls.urfu.ru/chemistry/

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHve agncumnnnuHbl "Teopusa pacTBOpoOB" Npegnonaraet MCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:
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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
HanpasneHnio 04.03.01 "Xumunsa" n npodomnto Noarotosku HeopraHmyeckas xmmus .
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Mporpamma gucumnnuHbl "Teopusa pacteopos”; 04.03.01 Xumusg; Oesatos ®.B.

ABTOpP(bI):

Hesstos ®.B.

S 201 __r.
PeueH3eHT(bl):

Amupos P.P.

v 201 __r.
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