





1 Henau 1 3a7a4M U3y4eHHUS AUCLHMILIMHBI

1.1. Heab AUCUMNJIMHBIL

Llenbro QUCIUTUIMHEI SIBJISIETCS OBJIAJIEHUE CTYASHTAMH CUCTEMOU 3HaHWH O (u3ude-
CKOH XUMUH, €€ LEeNsIX W CYLUIHOCTH, CONEePKaHUH U CTPYKType, GopMupoBaHue y CTYIE€HTOB
TEOPETUYECKUX 3HAHWA M HABBIKOB MPAKTUYECKOTO HMCCIENOBAHUS B OOJACTH (PU3UUECKOU
XUMUH, IOATOTOBKA CTYACHTOB K CAMOCTOSATEIBHON paboTe B 001acTH HU3HIECKON XUMUU

1.2. 3apa4u AHCUHIIHHDI:

OCHOBHBIMH 3aJauaMi TACLIUIUIHHBI SIBISETCS:

— (hopMHUPOBaHUE Y CTYICHTOB 3HAHUS TEOPETUYECKUX OCHOB (PU3UIECKON XIUMUH,

— pa3BUTHE YMEHHWH CTYIEHTOB B NMPHUMEHEHUU TEOPETUYECKUX OCHOB (PU3MUECKOU
XUMUU JJI PACYETOB TEPMOAMHAMHYECKUX CBOHCTB (PU3HKO-XUMHUYECKUX CHCTEM U XapaKTe-
PHUCTHUK MPOTEKAOIINX B HUX MPOLIECCOB;

— pa3BUTHE YMEHHsI CTYIEHTOB B HCIOJb30BAHUU 3HAHUS (DU3UYECKOW XUMHUHU IS
npoBeAeHUs (PU3NKO-XUMUIECKOTO SKCIIEPUMEHTA,

— pa3BUTHE y CTYACHTOB HABLIKOB PpabOTHI ¢ yueOHOW U HAyYHOU JIUTEPATy POH.

1.3. MecTo AMCUMIVIMHBI B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMmsl

JucuurnHa « Puzndeckas XUMUs» OTHOCUTCS K o0si3aTenbHOi yactu bioka 1. uc-
UIUTHHBL (MOAyH) yueOHoro maHa HanpasieHus 04.03.01 Xumus 1 npenmecTByeT u3yde-
Huto aucuurind b1.0.26 «Xumnueckast texnonorus», b1.0.28 «KoanonaHas xumus», mpo-
XOXKIECHHUIO MPOU3BOACTBEHHOM, TEXHOJIOTMYECKON U MPEIAUIUIOMHON MPAKTHUKE, BBINOJIHE-
HUIO BBITYCKHOH KBAJM(UKATHOHHON pabOTHL

1.4 TpeGoBaHus K pe3yJIbTATAM OCBOEHHS COAEPKAHHUA THCUHILTHHbBI

N3yuenue naHHOW y4eOHOW AMCHMIUIMHBI HANIPABJIEHO HA (hopMUpOBaHUE y 00ydaro-
muxcst o0ImenpopecCHOHANBHON KOMIIETEHIIMH: CIIOCOOHOCTH aHAJIN3MPOBATh M UHTEPIpe-
TUPOBATh PE3YJIbTAThl XUMUYECKUX 3KCIIEPUMEHTOB, HabmoaeHnit u namepenuii (OITK-1).

No Hupexc Conep-xanue B pesysabrate uzydenus yueOHONW AUCIUILTUHBI 00y4aro-
o | ¥OMIe- | KOMMeTeHLHH HI1ecsl JOJIKHbI
" | TeHimum | (wm e€ yacTn) 3HATH yMeTb BJIAJAETh
1 OIIK-1 | Cnocoben aHa- | ¢pusuKo- aHAJTU3UPOBAaTh U | HABBIKAMU aHAJIH-
JIN3UPOBATh U XUMUYECKHe HUHTEPIPETUPO- 3a U UHTepIpeTa-
UHTEPNPETUPO- | OCHOBBI INIPOBE- | BaThb pe3yJjbTaThl | LU PE3YyJIbTATOB

BaTbh pE3yJibTa-

ACHHUA XHUMHYIEC-

XUMHUYCCKUX SKC-

XUMHUYCCKUX SKC-

Thl XUMHUYECKUX | CKOIO 3KCIHEepU- | MEPUMEHTOB, NEPUMEHTOB,
SKCIEPUMEHTOB, | MeHTa, HaOo- | HabMOIeHUH 1 HaOIIOIeHUH U
HaOroieHui U OE€HUH WU U3Me- | U3MEPEHUN U3MEpPEeHUI
U3MEpPEeHUN peHui

2. CTpyKTYpAa U coepKaHHe THCHHIIHHBI
2.1 PacnpeaesieHne TPYA0EMKOCTH AUCHMIIIMHBI 0 BUAAM paboT

OO01mast TpyH0EMKOCTh TUCHUIUIHHBI COCTaBIIsIeT 8 3a4.en. (288 wacoB), ux pacmnpene-
JICHUE 1O BUAAM paboT MPEeACTaBIEHO B TAOHIIE.

Bun yueOHoii paGoTsl

Bcero

CemecTpsnl

qaCoB
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LieNb U €€ KOMIOHEHThI. CTPYKTypa dJeK-
TPOXUMHUHU, €€ pa3zeibl, IPUKJIaJHbIE ac-
NeKThl. Pa3BuTHE MPENCTaBIEHUN O CTpOe-
HUH PaCTBOPOB 3JIEKTPOIUTOB (MONEIH
I'porryca, @apanesi, Appenuyca). Teopus
3JIEKTPOJIUTUYECKOH TUCCOLMALINY, €€ KpU-
THUYECKUI aHAJIN3.

DHeprust KpUCTAJNINYECKON PEeIeTKU U
sHeprus coapBatauuu. MoH-nunonbsHoe
B3alMOJIEMCTBHE B PaCTBOPAx AJIEKTPOJIU-
TOB, MOAenu bopHa, npUYNUHbI yCTOHYUBO-
CTH MOHHBIX CUCTEM.

Hon-nonHoe B3auMOAEHCTBUE B PaCTBOpax
3JIEKTPOJIUTOB U €ro TEPMOJNHAMUYECKOE
onucanue. [lonarue cpeanell HOHHOM ak-
TUBHOCTH H CPEIHEro MOHHOTO K03 duru-
€HTa aKTUBHOCTH, UX CBSI3b C HHAUBUAY-
aJbHBIMHU XapaKTEPUCTUKAMU HOHOB.
OcHoBHbIE nonyiieHus Teopun Jebast-
Xrokkensi. Mozaenbs HOHHOM aTtMocdephl,
NOTEHIMAaJ HOHHOH atmocdepbl. Cxema BbI-
BOJIa MpenebHOro 3akona Jlebas- Xokkens.
YpaBHeHus 111 KO3(pPHULIHEHTa aKTUBHOCTH
BO BTOPOM U TPEThEM NMPUOIHKEHUH TEO-
pun [ebas-Xrokkensi. MeTonbl SKCriepu-
MEHTAJILHOTO ompeneyieHus Kod¢ppummeH-
TOB aKTUBHOCTH.

IToaBu:xHOCTE MOHOB U 3ak0H Konbpayia.
Yucna nepeHoca MOHOB U METOABI UX OIpe-
nenernst. OcoOble ciydan 3J1eKTPOIPOBOI-
HOCTHU 3JIEKTPOJIUTOB. 3aBUCUMOCTD IO-
JBUKHOCTH MOHOB, YHCEJ NIEPEHOCca, dJIeK-
TPONPOBOJHOCTH OT KOHLIEHTPALIUU B paM-
kax Teopun ebas — Xrwoxkkens — OHzarepa.
DnekTpodopeTUUecKuil U peTaKCariMOHHbIN
s¢¢extor. OnbiTel Buna u Jlebas — @anb-
KEHrareHa.

DNEeKTPOXUMHUYECKHE LIETH, dJIEKTPOIHbIE
MOTEHLUAbI, SJIEKTPOABUKYLIAsl CHUjia
(BOHAC). Ypasaenne HepHcra 1utst 31€KTpOa-
HbIX noteHImanos u 2J1C.

Knaccupukauus 31eKTponoB U 3IEKTPOX -
Mu4eckux Heneil. KoHueHTpalmoHHble 1e-
1 ¢ iepeHocoM 1 Oe3 nmepeHoca. Meton
DC nns onpenenenust KO3PPUIUEHTOB
AKTUBHOCTH.

Meron DC ans onpeneneHust TEpMOAUHA-
MHUYECKHX XapaKTEPUCTUK BJIEKTPOXUMUYIE-
CKUX peaKLUi: H3MEHEHHUs SHTPOIUH, IH-
TaJbINUH, CBOOOHON YHEPTUH, KOHCTAHT







ypaBHeHHe n300apbl U U30XOPbI XUMHYE-
CKOH peakuuu. Pacuér n3aMeHeHus SHTalb-
MUY, BHYTPEHHEN 3HEPTUU U SHTPONMHU B
XUMHYECKOU PEaKLIMK C UCTIOJIb30BAHUEM
ypaBHEHHs M300apbl U H30XOPBI XUMHYE-
CKOM peaKLUH.

Bnusinue oO1iiero naBneHus peakMOH-
HOH CMECH Ha €€ COCTaB.

Pacuer paBHOBECHOIO COCTaBa PeaKLM-
OHHOM CMECH IO KOHCTAHTE PAaBHOBECHS.
CBs13b ypaBHEHHE H300apbl K U30XOPbI XHU-
MHUYECKON peakuuy 1 npuHuumna Jle-
IlaTense.

®a30BbIe paBHO-
BECHSI

OcHoBHBIE TIOHATHS: (Da3a, KOMIIOHEHT,
cTeneHn CcBOOONBL YcioBue Mek(asHOro
pasHoBecwust. [Ipasuno ¢a3 ['uboca.

@daz30Bble IUarpaMMbl COCTOSIHUSL OJTHO-
KOMITOHEHTHBIX CHCTEM, UX aHaimu3 (BOna,
cepa, dpochop, muOKCHA yriepoaa).
Ypasnenue Knaneripona. Ypasaenue Kia-
neripona — Knaysuyca. Pacuérsl ¢ ucnosns-
30BaHMEM HTUX YPAaBHEHUN: NaBJieHUs napa
Ha/T KUAKOU U TBEPIOH (pa3oii, Temmnepary-
PBI IJIaBJIEHUS MIPU 3aJJaHHOM JIaBJIEHUH,
U3MEHEHHUs] SHTAJIBIIUU TP (Pa3oBOM mepe-
XoJe.

@da30Bble AUArpaMMbl COCTOSIHUS JIBYX-
KOMITOHEHTHBIX CUCTEM, UX aHaJiU3. CUCTe-
MBI «T — 3X». C 3BTEKTHKOW, C HEOIpaHHU-
YeHHONH pacTBOPUMOCTBIO KOMIIOHEHTOB B
JKUIKOM M TBEPJIOM COCTOSIHUH, C OIpaHu-
YeHHONH pacTBOPUMOCTBIO KOMIIOHEHTOB B
TBEPAOM COCTOSIHUH, C KOHIPY3HTHOH TOY-
KOU IUIABJIEHUs, C THKOHTPY3HTHOU TOYKOMN
niasjieHus. PasneneHue cMeceil METOAOM
30HHOM IJIaBKH.

Cucrembl «X — I»: C HEOTPaHUYEHHOMN
PacTBOPUMOCTBIO KOMIIOHEHTOB B KUAKOM
COCTOSIHMM, C TOUKOH azeoTrpomna. Paznene-
HUe BellecTB myTeMm neperoHku. Ilpocras
NeperoHka, ApoOHasi MeperoHka, pekTudu-
KaLs.

Cucrembl «XKi — K2» C OTrpaHUYEHHOMN
PacTBOPUMOCTBIO B JKUAKOH (aze.
IIpocTeiimue nuarpaMmbl COCTOSTHUS TPEX-
KOMIIOHEHTHBIX cUCTeM. TpeyronbHUKN
I'n66ca u Pozeboma. AHanu3 CUCTEMBI KT —
J» € 3BTEKTUKOM; «XK1 — JK2» C OrpaHH4eH-
HOM pacTBOPUMOCTBIO KOMIIOHEHTOB B
JKUJKOM cOoCTOsiHUM. Pacnipenenenue tpe-

KP, ycTHbIil onpoc




ThEro KOMIIOHCHTA MEXAY ABYM JKUJKUMU
dazamu. Koadduiuent pacnpeneneHus.
Briaenenne KOMNOHEHTa U3 pacTBOpa Me-
TOJIOM DKCTPAKIIHH.

TepmonuHamuka
pPacTBOPOB

ITapuuanbHble MOJIBHBIE BEIUYUHBI, UX
OTIpeNieNIeHNe U3 ONBITHBIX JaHHBIX I Ou-
HApHBIX cHCTeM. ['paduueckne MeTOnbI
(MeTon, OCHOBaHHBIN HA OCHOBHOW (opmy-
Jie 17151 MapUHaTbHON MOJIBHON BEJTMYUHBI U
METOZI OTPE3KOB). AHAIUTHUYECKHHA METOA
(0 M3BECTHON 3aBHCHMOCTH COOTBETCTBY-
IOLEr0 CBOWMCTBA PacTBOPA OT KOJIUYECTBA
KOMIIOHEHTA B PacTBOPE).

Pacuer napunanbHON MOJIBHON BETUYUHBI
KOMITIOHEHTA B PaCTBOPE MO U3BECTHOMU 3a-
BUCUMOCTH MapLHATbHON MOJIbHOIN BEJU-
YUHBI APYTOro KOMIIOHEHTA OT €ro MOJIb-

HOM JOJIU B PaCTBOPE.

3aBUCUMOCTb JaBJIEHUS HACBILIEHHOIO
rnapa pacTBOPUTENsl HaJ pPacTBOPOM OT
MOJIBHOW JIOIM PAaCTBOPEHHOIO BELIECTBA,
3aKO0H Pays.

3aBUCUMOCTb JaBJIEHUS HACBILIEHHOIO
rnapa JIeTy4ero pacTBOPEHHOIO BEIEeCTBa
HaJl pacTBOPOM OT €ro MOJBHOW J0JU B
pacTtBope, 3aKoH ['eHpu.

Pacuer aktuBHOCTEH M KO3 (PPHUITMEHTOB
AKTUBHOCTH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HOB Payns u I'enpu.

3aBUCUMOCTb TeMIepaTypbl Hauaia
KPUCTAJIIM3ALUN PACTBOPUTENST U3 PACTBO-
pa OT MOJISUIBHON KOHLIEHTpPalUU pacTBO-
PEHHOTO BeIeCTBa B IpeneNbHO pa3baB-
JeHHOM pactBope. Y pasHenue [Ipenepa.

3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS
pacTBOpa OT MOJISUIBHON KOHLIEHTpaLUU
PacTBOPEHHOI'0 BEIECTBA B MPEAENIBHO
pa30aBIEHHOM PaCTBOPE.

OcmoTuyeckoe faBjeHHE MpenebHO
pa3baBIeHHOTO  pacTBOopa. Y paBHEHHE
Bant-T'odda.

Pacuet MOJIsIpHON MacChl paCTBOPEHHOIO
BELIIECTBA C MOMOLIbIO KOJJIUTaTHBHbIX
CBOICTB.

KP, ycThbIit onpoc

DNEKTPOXUMUS

TepMonuHaMUYECKOE OMMCAHUE NOH-
WOHHOTO B3auMoaelcTBus. Pacder cpenHe-
ro K03 puIMeHTa AKTUBHOCTH B TIEPBOM,
BTOPOM H TPEThEeM MPUOIIIKEHUN TEOPUU
Jlebast — XroKKes.

KP, ycTHbIit onpoc






https://e.lanbook.com/book/63591#authors



http://biblioclub.ru/index.php?page=book&id=258360

6 1P becensl 10
Pazbop curyanmii 25

Pabora B MaJIbIX rpymmax 10

Hmoeo: 90

4. OueHouHble cpeacTBa [Jisl TeKYLIero KOHTPOJS yCHeBaeMOCTH M MPOMEKY-
TOYHOH ATTECTALHH
4.1 ®oHJ OLICHOYHBIX CPEACTB AJIs1 IPOBEACHHS TEKYIeH ATTECTALIHA

BAPHUAHT KOHTPOJBHOM PABOTEI Ne 1
1o Kypcy « Pusnueckass XUMHUs
Tema « TepMoauHaMuKa XUMUYECKOTO PABHOBECHUS

1. U3BecTHO, YTO XJIOPUA aMMOHHMsI BO3TOHSIETCS] ITPU HATPEBAHUM 3 CUET MPOTEKAHUS PeaK-
i NHsCls) = NH3e) + HCI ). Paccuutars, kakoe naeneHue OyIeT CO3aBaThCs B
MPeIBAPUTENIbHO BaKYyMMHUPOBAHHOM PEAKLIMOHHOM COCylie, 00beM KOTOpOro paseH 1 i,
npu temneparype 25°C, ecnu B HEro BHECTH S T xyiopuaa amMmonust. {15 6annos}

2. Ilpu temneparype 155°C B peakiuOHHOM CMECH, B KOTOPOU MPOTEKAET PeaKLusi JUCCOLH-
aru qumepa okcrna azota (IV) N2O4 = 2NO2, paBHoBecHbIe naBienust N2O4 1 NO2 pas-
HbI cootBeTcTBeHHO 0,0269 atm. m 2,00 atM. Paccuuraiite cranaapTHyo 3Hepruro I mdboca
aTOM peakuuu npu temneparype 155°C. {5 6annos}

3. B zakpsrrsiii cocyn nomerens! 0,300 momst Hogr), 0,400 mons Iz u 0,200 mons Hlr) npu
temmneparype 870 K u obmem nasnenun 1 6ap. PaccuuTaiite konmuecTBa KOMIIOHEHTOB B
PaBHOBECHOH CMecH, €CJIM KOHCTaHTa paBHOBecHs peakiuu Hory + D) = 2HIr) paBHa K =
870. {10 6annoB}

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 2
JuciuninHa « Puzudeckas XUuMus»
Tema « TepmonuHamuka (pa30BbIX PABHOBECHID

1. ITpu 273,15 K sHTampIuM UCHApeHUs BOIBI U MJIABJICHUS JIbJIa BOJBI paBHBI 599,2 JIx/T u
83,88 JI:x/T cooTBeTCTBeHHO. JlaBiieHue mapa BOIbI HaJ *KUAKoM Bogoi mpu 273,15 K pas-
HO 610,6 Ila. PaccuuraliTe naBnenue mapa Bonbl Hana (asoii jpna npu 258,15 K, cuuras,
YTO U3MEHEHUE SHTAJIBITUU He 3aBUCHUT OT TeMrepatypsl. {10 6asios}

2. IIMOTHOCTH KUIKOTO M TBEPIOTO OJoBa npu Temreparype masierus (505,05 K) pasHb
6,980 r/mMmn u 7,184 r/MJI COOTBETCTBEHHO. DHTAJbIHS IUIABJCHHS OJIoBa paBHa 5,873
k/x/Monbp. OnpenenuTe TeMrepaTypy IUIaBJIeHHUs 0j0Ba non aasieHueM 500 atm. Mo-
JsipHasi Macca osioa paBHa 118,7 r/monb. {5 6amios}

3. VkaszaTh: a) kakue (a3bl HAXOIATCA B IMOJISIX AMArpamMMbl (0OOpaTuTe BHUMAHUE, YTO B
BEPXHEM I10JIe HAXOOUTCS Jkuakas (asa); 0) kakue ¢pa3bl HAXOAATCS B PABHOBECHUHU HA JIU-
HUSIX U B XapaKTePHBIX TOYKaX AuarpaMMbl. OMUIInTe, KaKHe MPOLIECChl MPOUCXOIAT MPU
OXJIAKIEHUM paciulaBa, uMerouero cocraB 60% ar. komnoHeHTa B u Temnepatypy
1100°C; mocTpoiiTe KpUBYIO OXJIAXKAEHHUS 3TOro pacriasa Ao temmnepatypsl 300°C. Pac-
CUHMTANTE YUCJIO CTeTeHel CBOOOIBI HA KAXKIOM y4acTKe 3TOH kpuBoii {13 6ayioB}
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(obbeMm rasza mpuseneH k ycnosusM 1 atm., 278 K) mpu HOpManbHOM JaBJICHUU JaHBI B
TabmmLe

I'as 0)) N> Ar CO2
@, % 06. 20,96 78,1 0,9 0,04
Vr, M/ 0,0429 0,0209 0,057 1,424

Paccuuraiite mMaccoByr AOM0 Auokcuaa yriepoaa B Boxae npu 278 K u masnenun 7,1
at™. {10 0anioB}

BAPUAHT KOHTPOJIbHOM PABOTEHI Ne 4
1o Kypcey «Puzndeckast XUMHSD)
1o teMe "DneKkTpoxumus”

1. ITosicHuTE, 4TO HA3BIBAIOT KMOHHOM aTMochepoit». B kakux ciaydasx, 3TO MOHATHE UCIIOJb-
3yercst B pusnueckoit xumun? IlpuBeanre He MeHee TpeX YpaBHEHUH, KOTOPBIE BBIBOMST-
csi, 1 3 PexThl, KOTOpPBIE OOBACHIIOTCS CYIECTBOBAHUEM HOHHOM aTMOC(EPBL.

2. Onpenenure MOHHYIO CHIY W KO3(P(HUIIMEHT aKTUBHOCTH MOHA KajibllMs B PacTBOpE, CO-
nepxarem 1,62 r Ca(HCO3)2 B 250 r BOABIL.

3. Paccumurate pH Oydeproro pacrtsopa, nmpurorosyieHHoro cmemmsanueM 20 mu 0,2 M pac-
tBOpa NaHPO4 1 50 mn 0,5 M pacteopa NaH2PO4.

4. YnenbHas snextponpoBogHocTh 0,135 Monb/a pacTBOpa NMPONMOHOBOW KHCIIOTHI PaBHA
4,8-1072 Cm/M. PaccunTaTh MONAPHYIO 31€KTPONIPOBOIHOCTS MPOMHOHOBOH KUCIOTHI, KOH-
CTaHTy AUCCOLMALUU KUCJIOTHI U pH pactsopa.

5. 9/1C snementa Pt | H2 | HBr | AgBr | Ag B mpokoM HHTepBaje TEMIEPaTyp OMUCHIBACTCS
ypaBHEHHEM:

E°(B)=0,07131 — 4,99-10 (T — 298) — 3,45-10 (7' — 298).

Paccuurate AG®, AH®, AS° peakuuu B 35iemente nipu 25°C.

BAPUAHT KOHTPOJBHOM PABOTBI Ne 5
o Kypcy «Pusndeckas XuMus
no teme "’ XuMmuueckast KHUHeTuka ”

1. M3yuanach peakuus MexAy MPONUOHOBBIM aIbACTHAOM U CUHWJIBHOW KHCJIOTONW B BOAHOM
pacteope npu 25 °C. B 0OOHOM U3 ONBITOB B Pa3IMYHbIE MOMEHTHI BPEMEHH OBLIU MOy YEHbI
ClenyHLre KOHIICHTPALUU:
Bpewms, mun 2.78 533 8.17 15.23 19.80 0
[HCN], mosb/n 0.0990 [ 0.0906 | 0.0830 | 0.0706 | 0.0653 [ 0.0424
[C3H7CHO], monw/a | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 [ 0.000
KaxoB nopsiiok peakiuu 1 4eMy paBHO 3HaUYE€HUE KOHCTAHTHI CKOPOCTH & 7

2. KOHCTaHTBI CKOPOCTH TSl PEaKIIMU BTOPOTO MOPSIKAa aTOMOB KHCIIOpona ¢ O€H3010M paB-
el 1.44x107 mpu 300.3 K, 3.03x107 mpu 341.2 K u 6.9x107 mpu 392.2 K. Haitnure npenskc-
HOHeHI_IHaJIbeIfI MHOXUTEIIb U SHEPTUI0 aKTHBALIUH.

3. Peakuus paznoskeHus iepekucH OSH30mIa MPOTEeKAaeT KaK peakius nepeoro nopsinka. [e-
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PHOA MONYTIPEBPAIIECHUST TIepeKUCcH OEH30MIa B TaHHBIX YCJIOBUSX paBeH 4,9 muH. Omnpene-
TUTh BpeMs paznoxkeHus 83,0% nepekucu OeH3ona.

9.

4.2 ®oHJ OLEHOYHBIX CPEACTB AJIs MPOBEACHHUS IPOMEKYTOYHOH ATTECTALIUH

Bonpocs! k KypcOBBIM 5K3aMEHAM

XuMuyeckast TEPMOAUHAMHKA

Wsmenenne suepruu ['m606ca u sneprun ['enpbMroyibia B XUMUYECKOW peakini. XUMHuJe-
CKasl IEpEMEHHas!.

YpaBHeHHE H30TepMbl XUMHUeckol peakunu Bant-I'odda. Onpenenenne HanpasieHus
CaMOMNPOU3BOJILHOIO MPOTEKAHUSI XUMHYECKON PEaKIUU M0 HA4aJIbHOMY COCTaBy peak-
UOHHOU CMECH.

3akoH HeﬁCTBYIOMHX Macc. Pazauunbie BUABI KOHCTAHT PAaBHOBECHSA U CBA3b MCXKAY HU-
MHM.

Pacyer KOHCTaHT paBHOBECHS] XMMHYECKHX PEAKIUil C UCIIONb30BAaHUEM TaOJHI] CTaH-
TapTHBIX 3HAYEHUH TEPMOAMHAMUYECKUX (PyHKIIH.

3aBHCUMOCTb KOHCTAHTBl XMMHYECKON PEaKIMU OT TeMIEepPaTyphl. Y paBHEHHE H300aphl
(M30XOpPBI) XUMUYECKOH PEaKIIH.

CBs13bp ypaBHEHHE N300apbl M N30XOPbl XUMUYECKON peakunu u npuHiuna Jle-Illarense.

Pacyer KOHCTaHT paBHOBECHSI XUMHUECKUX PEaKLUi, UCIIONb30BaHUE YpaBHEHUN n300a-
PBI U U30XOPBL.

Pacuér usMeHeHHs 3HTaNbIUKU, BHYTPEHHEN SHEPTUM U 3HTPOINUHU B XUMUYECKOH peak-
LIUH C MCTIOJIb30BAaHUEM YpaBHEHUST N300apbl M H30XOPbI X UMHUYECKON PEaKLIUH.

Bnustaue ofriero naBneHus peakIIMOHHONH CMECH Ha €€ COCTaB.

10. Pacuer paBHOBECHOrO COCTaBa PEAKLIMOHHON CMECH IO KOHCTAHTE PABHOBECHS.

®a30BbIe paBHOBECHS

OcHoBHbIe MOHSTHUS: (a3a, KOMIIOHEHT, CTEeHU CBOOONBL. Y ClioBUe Mek(pasHOro pas-
HOBECHSI.

IIpasuiio a3 I'mbbca u ero BeiBoa. Kinaccugpukarus reTeporeHHbIX CHCTEM.

da3oBble aHarpaMMBbl OTHOKOMITOHEHTHBIX CHUCTEM (BOAa, cepa, pocdop, muokcusa yr-
Jepona).

Ypasnenue Knanelipona, ypasuenue Knaneiipona — Knaysuyca, ux BbIBOI.

Pacuétel ¢ ucnonb3zoBanueM ypasHenuii Knaneiipona, Knaneiipona — Knaysuyca: nas-
JICHUsI Tapa HaJa *KUAKOW U TBEPHOH (has3oii, TeMmepaTyphl TUTABJICHUS MPU 3aTaHHOM
NaBJICHUU, U3MEHEHUS SHTAJIBITUU MPHU (Pa30BOM MEPEXO/IE.

®a3oBas quarpaMma COCTOSIHUsS IBY XKOMIOHEHTHON CUCTEMBI «T — 3K» C 9BTEKTHUKOM.
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q)aSOBbIe I[I/IanaMMbI I[BYXKOMHOHGHTHBIX CUCTEM «T — K» C HeOFpaHH‘{eHHOfI paCTBO-
pI/IMOCTbIO KOMITOHEHTOB B JKUJKOM U TBepI[OM COCTOSIHUU. PasneneHI/Ie CMGCGfI METO-
JIOM 30HHOH I1JIaBKU.

dazoBLIe AvuarpaMmMbl ABYXKOMITOHEHTHBIX CHUCTEM «T — X» C OFpaHH‘{eHHOfI pacTBO-
PUMOCTBIO KOMITOHEHTOB B TBEPAOM COCTOSAHUU.

da3oBast quarpaMma JBYXKOMIIOHEHTHOH CHCTE€MBI «T — 3K» C KOHTPYSHTHOH TOYKOH
IJIABJICHUS.

®da3oBast AMarpaMMa JIByXKOMIIOHEHTHON CHCTEMBI «T — 3K» ¢ HHKOHTPY3HTHON TOUYKOH
IJIABJICHUS.

dazoBLIe AavnarpaMMbl IBYXKOMIIOHEHTHBIX CUCTEM K — ID» € HeOFpaHH‘{eHHOfI pacTBO-
PUMOCTBIO KOMIIOHECHTOB B KUJAKOM COCTOSAHUU. ASGOTpOHHbIe CMECH.

Paznenenue Bemects nmyTem neperoHku. IIpocras neperonka, npobHast meperoHka, pek-
TUUKALUS.

JluarpaMMbl COCTOSIHHSI ABYXKOMIIOHEHTHBIX CHCTEM K| — JK2» C OrpaHHUuYEHHOH pac-
TBOPUMOCTBIO B )KUAKOH (paze.

IIpocTeiimue nuarpaMmbl COCTOSIHUSL TPEXKOMIIOHEHTHBIX CUCTEM «T — k». Tpeyroib-
HukH ['106ca n Pozeboma. DBTEKTHKA B TPEXKOMIIOHEHTHON CHCTEME.

HpOCTefILHPIe AavarpaMMbl COCTOAHUA TPEXKOMIIOHCHTHBIX CUCTEM «3K]1 — K2» C OrpaHU-
YeHHOM PacTBOPUMOCTBIO KOMITIOHCHTOB B )KUJAKOM COCTOSAHUU.

Pacnipenenenne TpeTbero KOMIIOHEHTa MEXAY ABYMS *KUAKUMHU (aszamu. Koadduument
pacnpeneneHus. Brinenenne KOMIOHEHTa U3 PacTBOpa MeTonoM dkcTpakuuu. OmxHo-
KpaTHAas SKCTPAKLM, APOOHAS SKCTPAKIIUSL.

TepMoanHaMuKa pacTBOPOB

Tepmonunamuueckast kaccudukanus pacTsopos. MpueansHble, mpenenbHO pa3daBieH-
Hble U HeuslealbHble PaCTBOPBHIL.

[TapumanbHble MOJIbHBIE BEJIMYHMHBI, UX ONPEAEICHHE U3 ONBITHBIX AaHHBIX. I paduue-
CKHE MeTONBbI (METO/l, OCHOBAHHBII Ha OCHOBHOM (popMyJie sl mapLUaIbHON MOJIBHOM
BEJINYMHBI ¥ METOJ| OTPE3KOB). AHATUTUYECKHH MeToJ (10 M3BECTHOH 3aBHCHMOCTHU
COOTBETCTBYIOLIETO CBOIICTBA PacTBOPa OT KOJIMUECTBA KOMIIOHEHTA B PaCTBOPE).

3aBUCUMOCTD JaBJIEHUs] HACHIIIEHHOT'O Napa pacTBOPUTEINsI HaJl paCTBOPOM OT MOJIbHOM
JIOJIU pacTBOPEHHOrO BelecTBa. 3akoH Payns. Pacuer MomsipHOI Macchl pacTBOPEHHO-
IO BELECTBA C IOMOLIBIO 3aKOoHa Pay .

3aBUCUMOCTb [1aBJIE€HUsl HACBILEHHOIO Iapa JIETy4ero pacTBOPEHHOI'O BEIECTBA HAJ
pPacTBOPOM OT €ro MOJIbHOM oMU B pacTBOpe. 3akoH I'eHpu.

Pacuer aktuBHOCTEH U KO3 PUIIMEHTOB AKTHBHOCTH KOMIIOHEHTOB Ha OCHOBE 3aKOHOB
Payns u I'enpu.

Pacder nmapunanbHON MOJNBHOU BEIMYHUHBI KOMIIOHEHTA B PaCTBOPE MO U3BECTHOM 3aBU-
CUMOCTH MAapUHAIBHON MOJIBHOW BEJIUYMHBI APYTOro KOMIIOHEHTA OT €ro MOJIBHOU J0-
JIM B pacTBOPE.

3aBUCUMOCTb TEMIEpaTypbl Hadaja KPUCTAJUIM3ALUU PACTBOPUTENS U3 PacTBOpa OT
MOJIAJIBHOM KOHIIEHTPAIMH PAaCTBOPEHHOTO BEINECTBA B MPENENIbHO pa3daBIeHHOM pac-
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10.

11.
12.

tBOpe. Kprnockommueckwnii 3¢dexr. Pacuer MonsspHOH Macchl paCTBOPEHHOTO BEILECTBA
C IOMOLIIBIO KPUOCKOIHUH.

3aBUCUMOCTb TEeMIEpaTypbl KUIIEHUS pacTBOPa OT MOJIAJIbHONW KOHLEHTpPaLUU pacTBO-
PEHHOTO BeIeCTBA B MPEICSIbHO pa30aBjIeHHOM pacTBOpe. DOYJUTHOCKOMUYECKUH d(-
¢exrt. Pacyer MONIPHOI MacChl PACTBOPEHHOIO BEIIECTBA C MOMOILIbIO 30YJTHOCKOMHH.

OcMoTHuecKOe AaBJIEHHE TPEeNeNnbHO pa30aBIeHHOro pacTBopa. YpaBHeHHe BaHT-
T'odda. Pacuer momsipHON Macchl pacTBOPEHHOIO BEIIECTBA C MOMOIIBI) HM3MEPEHUs
OCMOTHYECKOI'O 1aBJIEHUsl PacTBOPA.

3aBUCUMOCTh TEMIIEPATYpPbl Hauaja KPUCTAUIU3ALMN KOMIIOHEHTAa W3 pPacTBOpa OT
MOJIBHOM JOJIM BTOPOrO KOMIIOHEHTA B pacTBope. Y paBHeHue [Ipenepa.

DNEKTPOXUMUS

XUMHUECKUH M 3JIEKTPOXMMUYECKMHA CHOCOOBI  OCYIIECTBIEHHS] OKHUCIUTEIBbHO-
BOCCTAHOBUTEJILHON peakLUU. DJIEeKTPOXUMUYECKas LeNlb U ee KOMIOHeHThl. Omnpenerne-
HUE TEOPETUYECKON 3JIEKTPOXUMUH, €€ pa3fesibl U CB3b C 3aa4aMU MPUKIATHON 3JIEK-
TPOXUMHUHU.

PasButne mnpencraBieHwii © cTpoeHuu pacTBOpoB anekrponutoB (T.I'potryc,
M. @apaneii, C. Appernyc). OCHOBHBIC TTOJIOKEHUSI TEOPUU AppPeHHyca; HETOCTATK! 3TOH
TEOPHHL.

DHeprusi KpUCTATIMUECKON pelIieTKy U 3Heprus conbBatauuu. MoH-aunonbpHoe B3auMo-
JENCTBHE KaK OCHOBHOE YCJIOBUE YCTOHYMBOCTH PACTBOPOB SJIEKTPOJIUTOB.

TepMmoanHaMuueCckOe ONMUCAHUE MOH-UOHHOIO B3auMopaeucTsus. lIonsaTus cpenHenl ax-
TUBHOCTH M CPeIHEro Ko3(pPUIMEHTa aKTUBHOCTH, UX CBS3b C aKTUBHOCTBHIO U KO3 du-
LIUEHTAMH aKTUBHOCTH OTAEIbHBIX HOHOB.

OcHosrble nonymenus: Teopun Jebas — Xrwokkens; ux ¢pusudeckuii cmbich. MoHHas at-
mocdepa. YpaBHeHus: s Kod(pPUIIEHTa aKTUBHOCTH B IIE€PBOM, BTOPOM U TPEThEM
npubnxennu Teopun Jedas — Xrokkens.

Juddy3noHHbI NMOTEHIMAT, NMPUYHUHBI BO3HUKHOBEHHS M CIOCOOBI €r0 YMEHBLICHUS
MIPU DJIEKTPOXUMHUYECKUX U3MEPEHUSX.

VYaenbHas 3J€KTPONPOBOAHOCTb PACTBOPOB 3JEKTPOJIUTOB M 3KBHUBAJIEHTHAs! 3JIEKTpPO-
IIPOBOAHOCTD 3JIEKTPOJIMTOB B PacTBOpE, UX 3aBHUCUMOCTb OT MPUPOABI dJIEKTPOJUTA,
pacTBOpa, KOHLEHTPALUU 3JIEKTPOJINTA U TEMIIEPATy Phl.

Uucna nepeHoca HOHOB B PaCTBOPE U METOJIbI UX OIpeNeNeHHs.
INoaBM>KHOCTH MOHOB B PACTBOPE U 3aKOH HE3aBUCUMOTO ABWKeHUsI MOHOB Komnbpayia.

3aBUCHUMOCTD MOJBI)KHOCTEH, SKBUBAJIEHTHON 3JIEKTPOMPOBOJHOCTH M YHCEN MepeHoca
OT KOHIIeHTpaluu B pamkax teopuu Jebas — Xrwokkens — OHzarepa. @Pu3nuecKuii CMbICIT
3NeKTPOGOPETUIECKOTO U PENAKCAIIMOHHOTO 3((EKTOB NPH ABIMKEHUH HOHOB B PaCTBO-

pe.
Oddextor Buna u Jlebas — DanpkeHrareHa.

[ToHsiTHe 3IEKTPOXMMUYECKOTO MOTEHIHANIA H YCIOBUE 3JIEKTPOXUMUYECKOTO PaBHOBE-
CHsl Ha rpaHuLe pa3aena ¢as.
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PaBHOBecHbIe 3iexTpoxumuueckue uenu U ux IJC. Popmyna HepHcta u ypaBHeHUe
I'u66ca — I'enmbMmronbia. IToHsITHE 371€KTPOAHOTO MOTEHINAA.

Knaccugukanmst 31eKTPOIOB U 3JIEKTPOXUMHYECKHX I[ETeH.

Omnpenenenne TEPMOAMHAMUYECKUX XaPAKTEPUCTHK XUMHUYECKUX peakuui, Ko3pumm-
€HTOB aKTUBHOCTH U YHCEJ NlepeHoca Ha ocHoBe usMepenus DJ1C.

XuMudeckas KHHETUKA

OCHOBHBIE TIOHATHUSI XUMHUYECKON KMHETHKU. CKOPOCTh PEAKLUU, KHHETUYECKast KpUBasi,
KMHETHYECKOE YPAaBHEHUE, KOHCTAHTAa CKOPOCTH, MOPSAOK PEaKIHH, MOJICKYJSPHOCTh
3JIEMEHTAPHOU PEaKINK, PEAKIINH MEPEMEHHOTO MOPSIIKA.

Kunernueckunii 3axoH aedicTBusi Macc. COCTaBIeHUE KUHETUYECKUX YPABHEHUM ISl U3-
BECTHOTO MeXaHu3Ma peakiun. [Ipsimast u oOpaTHas 3a1a4M KHHETUYECKOTO aHAJIH3A.

3aBUCUMOCTb KOHCTaHTbI CKOPOCTH XMMMUYECKOH peakluu OT TeMIepaTyphl. Y paBHEHUE
AppeHunyca. DHeprus akTUBaLHH.

HeobpaTumbie peakiiu HyJI€BOTO, IEPBOTO, BTOPOTO H TPETHETO MOPSIIKOB.
Mertonel onpeaeneHus NopsiaKa peakiuu.
OrnpeneneHne KOHCTAHTBI CKOPOCTH XUMUYECKON PEAKLIUU U3 OTBITHBIX JAaHHBIX.

CnosxxHble peakuuu. IIpyHINMI HE3aBUCUMOCTH 3JIEMEHTapHbIX cTaguil. Merozabl cocTas-
JICHUs] KHHETUYECKUX YPAaBHEHUI.

dopmanbHas KWHETHKAa OOpaTUMBIX peakiuii mepBoro nopsiaka. OmnpenencHue >JIEMEH-
TapPHBIX KOHCTAHT U3 OMbITHBIX JAHHBIX.

CDopMaanaﬂ KMHETHKA TapaJlJICTIbHbIX peaKLIPIfI. OnpeneneHI/Ie SJIEMCHTAPHBIX KOHCTAHT
U3 OIBITHBIX JaHHBIX.

@dopmanbHas KHHETHKA TIOCIIEIOBATEIbHBIX PEAKIIMA HA IPUMeEPE ABYX HEOOPaTHUMBIX pe-
aKLUii epBoro nopsiaka. Knunernueckne KpuBble HAKOMJIEHUs OTAEIbHBIX TPOAYKTOB.

DneMeHTapHbIe aKThbl XUMHUYECKUX PEaKUUH U (U3MUECKHH CMBICT SHEPTUN AKTHUBALIIH.
IIoBepxXHOCTE NOTEHIUMANTBHON SHEPTHH.

MeTtox mepexomHOro COCTOSIHUS (AaKTUBHUPOBAHHOTO Komruiekca). CBOWCTBA aKTUBHPO-
BaHHOT0 KoMIuiekca. CTaTUCTUYECKUHN pacueT KOHCTaHThl ckopocTu. OCHOBHbBIE OMylile-
HUS TEOPUH aKTHUBUPOBAHHOTO KOMILIEKca. TpaHCMHUCCHOHHBINH K03 uneHT.

. Teopus coynapeHuii B IpIMEHEHNH K OUMOJIEKYJISIPHBIM PEaKIIUSIM.

[Ipumeps! OUIETOB K SK3aMeHAM

PI'BOY BO «KybaHckmii rocy1apCTBEHHBIH YHUBEPCUTET»
@aKyJNbTET XUMUU U BBICOKUX TEXHOJIOTHUH
Kadenpa pusuyeckoit xumun
Hanpasnenne 04.03.01 Xumus, 2018-2019 yu. ron
Juciuniannaa « Puznyeckas XUMHUs», 9acThb |

DK3AMEHALIMOHHBIN BUJIET Ne 1.

18



1. PacueT KOHCTaHT PaBHOBECHSI XMMUYECKUX PEAKLUH ¢ NUCTIONb30BaHUEM TaOJIHI CTaHAPT-
HBIX 3HAYEHUN TePMOAMHAMHYECKUX (PyHKIIHIA.

2. 3aBUCHMOCTb TE€MIIepaTypbl Hauaja KPUCTAJUIM3ALUMU PacTBOPUTENs U3 pacTBOpa OT MO-
JSUTbHOW KOHLEHTPALMK PAacTBOPEHHOI'O BEILIECTBA B NPENETbHO Pa30aBIEHHOM pPacTBOpE.
Kpuockommueckuii s¢gdext. PacueT MOISIpHON MacChl paCTBOPEHHOT'O BEIIECTBA C TOMOIIBIO
KPHUOCKOIHUU.

3aBenyrouuii kageapoit
(bu3myecKol XUMuUM, 11.X.H., TPod. B .. 3abooukmii

PI'BOY BO «Ky0baHckuii rocy1apCTBEHHBIH YHHUBEPCHTET»
@aKyJIbTET XUMUU U BBICOKUX TEXHOJIOTUH
Kadenpa pusuueckoit xumun
Hanpasnenne 04.03.01 Xumus, 2018-2019 yu. ron
Juciunianaa « Puzndeckas XUMHUs, 4acTb 2

DK3AMEHALIMOHHBIN BUJIET Ne 2.

1. XuMHUYECKHH U 3JIEKTPOXUMHUUECKHUN CTIOCOOBI OCY IIECTBICHHUS OKUCIUTENbHO-
BOCCTAHOBUTEJILHOHN peakLMU. DIEKTPOXUMHUUYECKAs LIENb U €€ KOMIIOHEHTHI.

2. ®opmalibHasi KHHETHKA OOPAaTHMBIX peakluii mepBoro nopsiaka. OnpeneieHne deMeHTap-
HBIX KOHCTAHT U3 ONBITHBIX AAHHBIX.

3aBenyromuii kageapoit
(u3HYeCcKol XUMUH, 1.X.H., TPOd. B .. 3abosoukmii

OneHouHbIe CPECTBA [JIs1 HHBAJIUIOB H JIUL] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10-
POBBSI BBIOUPAIOTCS C YUETOM MX HHIUBUAYAIBHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH.

— 1pu HEOOXOIUMOCTH MHBAINIAM U JIUIAM C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3710~
POBBSI IPEAOCTABIISIETCS AOTIONHUTEIBHOE BPEMs JIJIs IIOATOTOBKH OTBETA HA HK3aMEHE,

— IIPY NPOBENIEHUH MPOLIENY Pl OLICHUBAHUS PE3YJIbTATOB O0yUEHUS] HHBAJIHMIOB H JIHIL]
C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0POBbsI TIPETy CMATPUBAETCS HCIIOJIB30BAHUE TEXHUYE-
CKUX CPEICTB, HEOOXOMUMBIX UM B CBSI3U C UX WHIAMBHAYAJbHBIMA OCOOCHHOCTSIMU,

— npu HEOOXOAMMOCTH Ui OOYYaIOIIUXCS C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 3/10-
POBbSl M MHBAJINAOB MPOLIEAYpPa OLIEHUBAHUS PE3yJIbTaTOB OOyUEHUS MO JUCHHUIUTMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oneHUBaHUS PE3yIBTATOB OOYYEHUs HHBAIUIOB H JIUI] C OTPAaHUYEHHBIMH
BO3MOYKHOCTSIMU 37I0POBbSl IO IUCLMILIMHE (MOAYJIIO) MPEeNyCMaTPUBAET MPENOCTABICHHE
uHdopmaunu B popmax, aaanTHPOBAHHBIX K OFPAHMYEHUSIM UX 3[0POBbs U BOCHIPHUSITHS HUH-
dopmanuu:

JInis UL ¢ HapyIIEeHUSIMH 3PEHUST:

— B I€YaTHON (OpMe YBEIHMUSHHBIM LIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA.

JUist UL ¢ HAapyIIEHUSIMH CITyXa!

— B me4aTHo# popme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA.

JInist UL ¢ HapyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO aIlapaTa;

— B miedaTHou opme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA.
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Bun pabot

MarepuaabHO-TEXHUYECKOe 00ecredeH e TUCIUILTHHbBI
(MOAYJIs) M OCHAIIEHHOCTh

JlexIMOHHbBIE 3aHATUS

VueOHasi ayquTOpusl I MPOBEACHUS 3aHITUH JICKIIMOH-
HOoro tuma, aya. 322c, yn. Craspononbckas, 149. Kowm-
IUIEKT y4eOHOM MeOenn, 1ocka-3KpaH YHHUBEPCAIbHAs, KO-
POTKO(OKYCHBIII HMHTEPAKTUBHBIN MPOEKTOpP, MyJbTHMeE-
nuiiHas kadenpa.

CemuHapckue 3aHsITUSA

VYuebHast ayquTOpHsl Ui NMPOBEACHUS 3aHATUI CeMUHap-
ckoro tuna — aya. 332, xopn. C (ynuna CtaBpomnosbekasi,
149). Kommuiext yueOHOH Mebenu, MenoBast AOCKa, mepe-
HOCHOE MYJIbTHUMeIUITHOEe 000py10BaHUEe

I'pynnosele  (MHOUBU-
AyajbHblE) KOHCYJbTa-
LHH

YuebHast ayIuTOpHs IJIsI MPOBEICHUS 3aHATUI CeMUHAap-
ckoro tuna — aya. 332, xopm. C (ymuna CtaBporonbekasi,
149). IlepeHoCHOE MyJIBTUMEANIHOE 00OPYIOBAHUE.

Texkymuii  KOHTpPOJIb,
MIPOMEXYTOUYHAsl aTTe-
CTalusi

YuebHast ayIuTOpHsi IJIsI MPOBEICHUS 3aHATUI CeMUHAp-
ckoro tumna — aya. 332, xopm. C (ymuna CtaBporonibekasi,
149). IlepeHocHOE MyJIbTUMENUITHOE 00OPYAOBaHHE.

CamocTosiTenbHass  pa-
bora

KabuHeTbl Ay caMOCTOSATENBbHOW pPabOThI, OCHAIICHHBIE
KOMIBIOTEPHON TEXHUKOMN ¢ BO3MOKHOCTBIO MOJAKJIFOYEHUS
k cetn «MHTEpHET», MPOrpaMMON 3KPaHHOTO YBEJIHYEHUs
U obecrieyeHHbIe TOCTYIIOM B 3JIEKTPOHHYIO HH(popMaIu-
OHHO-O0PA30BaTEIbHYI0 CpeAy yHHUBepcuTeTa — aya. 329
kopn. C, aya. 140 (yauna CraBpononbckasi, 149).
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