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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1. Heab A cCHUNINHBI.

— chOpMHUPOBATh y CTYJAECHTOB TEOPETHUUYCCKUE 3HAHUSA W HABBIKU MPAKTHUYECKOTO HC-
cleIoBaHus B 001acTH (PU3HUECKON XUMUMY;

— IIOJICOTOBUTH CTYJICHTOB K CAMOCTOSTENILHOM padoTe B 001acTH PU3NIECKONU XUMUH.

1.2. 3agauy AMCHUIIIMHDBI:

— chopMupOBaTH y CTYIEHTOB 3HAHHS TEOPETUUECKUX OCHOB (PU3MUYECKON XUMUH;

— pa3BUTh YMEHHUS CTYACHTOB B IPUMEHEHUH TEOPETUYECKUX OCHOB (PM3UUECKON XU-
MUH 7151 PACYETOB TEPMOJUHAMUYECKUX CBOWCTB (DU3UKO-XUMUYECKUX CHCTEM U XapaKTepu-
CTHK NPOTEKAIOIIMX B HUX IIPOLIECCOB;

— pa3BUTh YMEHUS CTYACHTOB B MCIOJIH30BAHUY 3HAHUS (PU3UUECKON XUMHUH ISl TIPO-
BeIeHUS (PU3UKO-XMMHUYECKOT'O SKCIIEPUMEHTA;

— Pa3BUTh Y CTYJEHTOB HaBbIKU pabOThI C yueOHOU U HAyYHOU JIUTEPATYPOU.

1.3. MecTo ucuMIJIMHbI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna «Pusznueckas XuMus» oTHocUTCs K 6a3oBoit yactu bioka 1. Juciumiu-
Hbl (Mo1lynn) yueOHoro miaHa HanpasiaeHus 04.03.01 Xumus.

W3yuenuto aucuuiuivibl «PuU3ndeckas XUMUs» JTOJDKHO IMPEIIIeCTBOBATh M3yUYEHUE
mucrmuiad: b1.6.05 «Maremaruka», b1.5.06 «Madopmaruka», b1.5.07 «®usuka», 61.5.08
«BBegenne B TepmoanHamuky», b1.5.09 «Kpucramnorpadus», b1.5.10 «®usnueckue meto-
1l ananuzay, b1.b.12 «Heopranudeckas xumusi», b1.b.13 «Ananutuyeckas xumusy». 3Ha-
HUSl, TPUOOPETEHHbIE MPU OCBOEHUM JUCLMILIMHBI, MOT'YT OBbITh MCIIOJIb30BaHbl IIPU H3y4de-
Hun guciuiuind b1.6.14 «Oprannueckast xumusi», b1.5.16 «XuMuueckre oCHOBBI OMOJIOTH-
yeckux npoueccoB», b1.b.17 «Bricokomonekynsipuble coeauHenus», b1.b.18 «Xumuueckas
texHonorus», b1.b6.20 «Komnonanas xumus», b1.B.05 «®Pu3nko-xuMusi mOBEpXHOCTH U Ha-
HouacTuiy, b1.B.06 «MoaenupoBanrue pU3NKO-XUMUYECKUX CUCTEM U mporeccoB», b1.B.07
«Qnextpoxumudeckas kuHetuka», b1.B.JIB.07.01 «IIpoueccel u amnmapatsl B MeMOpaHHON
texHojorun», b1.B.JIB.07.02 «IIponeccsl pa3aeneHuss B XMMHUYECKONH HPOMBIIIJIECHHOCTH,
b1.B.JIB.08.01 «MembOpansl u kaTanutudeckue cucreMsl», b1.B.JIB.08.02 «Xumus Boabl u
BogonoaroroBka», b1.B.J[B.09.01 «CoBpeMeHHbIE 3HEPro- U pecypcocOeperarpnme TeXHo-
aorun», b1.B.JIB.09.02 «Xumuueckue HaHopeakTopbi», b1.B.J1B.10.01 «®usnueckas XxuMus
nonnonumepony, b1.B.J[B.10.02 «IIpumeHeHre HOHIIOTUMEPOB B 3JIEKTPOXUMHUECKON TeX-
Hojorun», B1.B.JIB.11.01 «Kommno3uTHble W THOpHIHBIE MaTepUallbl B 3JIEKTPOXHUMUN»,
b1.B.JIB.11.2 «IIpoueccel nepeHoca B MpoBOAHKMKAX BToporo ponaa», b1.B.J1B.03.01 «3Onek-
Tpoxumuueckas sHepretuka», b1.B.JIB.03.02 «Xumudeckne UCTOYHUKU TOKa», MPOXOKIE-
HUU TPOU3BOJICTBEHHOW, MPEAIUIUIOMHON MPAaKTUKH, HAYYHO-HCCIEI0BATENbCKONH paboThl,
BBINOJIHEHUH KYPCOBOM M BBITYCKHOW KBaJTHM(PHKAIIMOHHOMN paboThI.

1.4 IlepeyeHnb MIaHMPYeMBbIX Pe3yJIbTATOB 00y4eHHMs MO TUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IVIAHMPYEMBIMHU pe3yJbTaTaMH OCBOCHHUs1 00pa3oBaTe/IbHON NMPOrpam-
MbI

[Iporiecc n3yueHus: MUCHUILIMHBI HAMpaBlieH Ha (JOpMUPOBAHHE CIETYIOIUX KOMIIe-
tenuuii: OIIK-2; ITK-1; T1K-3; [TK-4; ITK-7.

No Nunexc | Conepxanue B pesynbpTaTe nzydeHus: yaeOHOM TUCIMIUIMHBI 00ydaro-
g, | KOMIE- | KOMNETEHIMH LIUECS] TOJIKHBI

" | TeHnuu | (WM e€ 4acTH) 3HATh yMeTh BJIaJleTh
1 OIIK-2 | BnageHueM (buszuko- MPOBOJIUTh  XH- | HABBIKAMH  TIPO-




No Uupexkc | Conepxxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI 00y4aro-
oy, | KOMIE- | KOMIETCHIHH IIMECS IOJIKHbI
TeHIMHU | (miM e€ yacTu) 3HATh yMeTh BJIAJETh
HaBbIKaMU MPO- | XUMHYECKUE MHUYECKOTO0  JKC- | BEJCHHUS XHUMHYe-
BEJICHUS XUMHU- | OCHOBBI IIPOBE- | IEPUMEHT, IpPHU- | CKOTO  3KCIIEpH-
YEeCKOro dKCIe- | JCHHs XUMHYe- | MCHSITh OCHOBHBIE | MEHTA, OCHOBHBIX
puMeHTa, oc- CKOT'O 3KCIEpU- | CAHTETUYECKUE M | CUHTETUYECKUX U
HOBHBIMU CUH- MEHTa, OCHOB- | aHAJIUTHYECKHE aHAJIUTUYECKUX
TETUYECKUMH U | HbIX CHHTETU- | METOAbl IIOJy4ye- | METOJOB IOJyye-
AQHAIUTUYECKU- | YECKMX W aHa- | HUS U HCCIeNO- | HUSl U HUCCIeN0-
MU METOJaMHU JTUTAYECKUX BaHUS  XUMHYe- | BAHUSA  XHUMHYE-
MOJIy4€HHUS U METOJOB ~ IO- | CKHX BEUIECTB U | CKHUX BEUIECTB U
HCCIIEI0BAHUSA JyY4EHUs W HC- | peakuui peakuuin
XUMHYECKHX CIIEIOBaHMS XU-
BELIECTB U pe- MHUYECKHX  Be-
aKuuu IIECTB M peak-
805044

2 [K-1 CIIOCOOHOCTBIO | CTaHAApPTHBIC BBHITMIOJHATh CTaH- | CTAaHAAPTHBIMU
BBITIOJIHATH olepanuy, He- | JapTHbIE OIlepa- | onepauusiMu IO
CTaHJIapPTHbHIE 0o0XoMuMBbIe ISl | LUK IO Tpejyiara- | mpeiaraeMbiM
oreparuu 1o IPUMEHEHUS €MbIM METOJUKAM | METOJUKaM
npeajgaraéMbeiM | MpeaaraeMbix
METOJIUKAM METOJUK

3 I1K-3 BIIQJICHUEM CU- | cucTeMy  (pyH- | HICHIOJB30BaTh CU- | cUCTeMON  (yH-
creMoi ¢GyHIa- | JAMEHTAIbHBIX | CTEMY ¢byHna- | JTaMEeHTaJIbHBIX
MEHTAJIbHBIX XUMHUYECKUX MEHTaJbHBIX XHU- | XHMHUUYECKUX TIO-
XUMHAYECKHX MTOHATHH MHUYECKUX TIOHS- | HATUH
MIOHSITUHI THUI

4 [1K-4 CIIOCOOHOCTBIO | OCHOBHBIE €CTe- | IPUMEHATh  OC- | CIIOCOOHOCTHIO
MIPUMEHSTh OC- | CTBEHHOHAy4- HOBHbIE ecTe- | IPUMEHATh  OC-
HOBHBIE €CTe- HbI€ 3aKOHBl M | CTBEHHOHAy4YHbIE | HOBHBIE ecTe-
CTBEHHOHAy4- 3aKOHOMEPHO- | 3aKOHbl M 3aKO- | CTBEHHOHAy4YHbIE
HBIE 3aKOHBI U CTM  pa3BUTHS | HOMEPHOCTH Da3- | 3aKOHBl M 3aKO-
3aKOHOMEPHO- XUMHUYECKON BUTUS  XUMHYE- | HOMEPHOCTU pa3-
CTH pa3BUTHUS HayKH CKOW HayKu TIpH | BUTHUS  XHMHYE-
XUMHUYECKON aHaJau3e  TOJIy- | CKOM HayKu IpH
HAyKW TIPY aHa- YEHHBIX pe3ylib- | aHaIM3€  TOJy-
JIM3€ MOJIyYeH- TaToB YEHHBIX pe3yib-
HBIX pe3yJbTa- TaToB
TOB

5 I1K-7 BJIQJICHUEM ME- | METOJbI 0e3- | IpUMEHATh METO- | MeToJaMu  0e3-
TOHaMu 0e3- omacHoro  00- | ;eI Oe30macHoOro | omacHoro oopa-
OIacHOro 00- pamieHust ¢ Xu- | oOpalleHust ¢ XH- | IEHUS ¢ XUMUYe-
pareHus ¢ Xu- MUYECKUMHU Ma- | MUYECKMMH Ma- | CKUMH MaTepua-

MHUYECKHMHU Ma-
TepUAIaMH C
y4eTOM X pu-
3UYCCKUX U XU-
MHUYCCKUX
CBOMCTB

TepHalaMu €
yuyeToM ux ¢u-
3UYECKUX U XHU-
MHUYECKUX
CBOMCTB

TepHajlaMH C y4de-
TOM HX Qu3nye-
CKUX M XHMHYE-
CKHMX CBOWCTB

JaMH C Y9€TOM HX
(bU3UIECKUX u
XUMHYECKHUX
CBOWCTB




2. CTpyKTYypa U cojep:KaHue TUCHUTIITUHBI

2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT
O6mas Tpyao€MKOCTh AUCHUILIMHBI cocTaBisieT 15 3ad.en. (540 gacon),
WX pachpeiesieHHe 1Mo BUjaaM paboT MPEACTaBICHO B TaOJUIIE (0151 CMYOeHmos

0D0).
Bunx yuebnol paboThl Bcero CemecTtphbl
9acoB 5 5
KonTakTHasi padora, B TOM 4uciIe
AyauTopHbIe 3aHATHS (BCEro) 296 144 152
3aHATHS JTEKIIMOHHOTO THITA 72 36 36
JlaGopaTopHble 3aHATHUS 186 90 96
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPDI, IPAKTHYEC- 38 18 20
CKUE 3aHSITHS)
HNnas koHTakTHas padora:
Kontpons camocrosarensHoit padotsr (KCP) 14 6 8
ITpomesxyrounast arrectanus (MKT) 1 0,5 0,5
CamocrosiTesibHass paboTa, B TOM YHcJIe 157,6 65,8 91,8
Kypcosas pabora
[TpopaboTka y4eOHOro (TeopeTHdeckoro) MaTepuana 136 56 80
BrimonHeHne MHAUBUAYaTbHBIX 331aHUN (TIOJrOTOBKA
CO00I1IeHUH, Tpe3eHTaln)
Pedepar
[ToaroToBka K TEKyIIeMY KOHTPOJIIIO 21,6 9,8 11,8
KounTtpous:
[ToaroToBka K sK3aMeHy 71,4 35,7 35,7
O0mas TPy10eMKOCTh yac. 540 252 288
B TOM YHCJie KOHTAKT- 311 150,5 160,5
Hasi paboTa
3a4. eJ1 15 7 8

2.2 CTpykTypa IMCUMIIJIMHBI:

PaCHpCI[CJ'ICHI/IC BHU 0B y‘-ICGHOﬁ pa60TBI H X TPYAOCMKOCTH I10 pa3aciiaM OUCIUILIN-

HBI.

Pazensl quCHMIUIMHBL, U3y4aeMble B 5 cemectpe (it cryaeHToB ODO)

KomnnuectBo yacoB

Ne
pas- HaumenoBanwue pa3zenosB (Tem)
nena

Bcero

AynuropHas Bueaynuropnas
aborta paborta
J | 1m3 | Jp CPC




KonnuecTBO yacoB

Ne
pas- HaunmenoBanue pasienoB (Tem) AYRHMTOpHaA Bueaynuropras
ena Bcero abota pabora
JI 3 | JIP CPC
1 TepMoauHaMuKa XUMUYECKOTO 70 12 6 30 20
paBHOBECHS
2 @da30BbIC pABHOBECUS 70 12 6 30 22
3 TepMoannaMuka pacTBOpOB 65,8 12 6 30 21,8
Bceezo: 36 18 90 65,8
Pazgensl guciumuinabl, u3ydaemsie B 6 cemectpe (Juist ctyeHToB ODPO)
No KonunuecTBo yacos
- AynuTtopHas Bueaynuropnas
pas- HanmenoBanue pa3nenos
nena Bcero abota pabora
JI 3 | JpP CPC
4 DNEeKTPOXUMHUS 122 18 10 48 46
5 XuMuyeckass KHHETHUKA 121,8 18 10 48 458
Bcezo: 36 20 96 91,8
Hmozo no oucuyunnune: 12 38 186 157.,6
2.3 Coaep:xaHue pa3ieioB JMCHUILIAHDBI:
2.3.1 3aHsATHA JEKUMOHHOTO THIIA
Ne HaunmenoBanue Cozepxanue pasiena ®opMa TeKylero
pazzena KOHTPOJIA
1 2 3 4
1. TepmonnHaMmuka | XumMudeckue paBHoBecHs. 3akoH nerctBy- |KP, JIP
XUMHUYECKOTO IOIIUX Macc. BUbI KOHCTAaHT paBHOBECHS U
paBHOBeECHUS CBSI3b MEXy HUMH. Y paBHEHHE U30TEPMBbI
XUMHUYECKON peakinu. Y paBHEHHE N300apbl
Y U30XOpbl XUMHUYECKOU peakunu. CBs3b
ypaBHEHHE N300apbl U U30XOPHI XUMHUYE-
cKoM peakuuu ¥ npuHuumna Jle-Illarense.
PacueT KoHCTaHT paBHOBECHUSI XUMUYECKHUX
peaxIuii C UCTOIb30BAaHUEM TAONIHUIl CTaH-
JAPTHBIX 3HAYECHUN TEPMOJIMHAMUYECKUX
GYHKIMH | 110 9KCTIEpUMEHTAIIBHBIM JIaH-
HbIM. Biustaue oOmiero nqaBieHus peakiiy-
OHHOM cMecH Ha e€ cocTaB. Pacuer paBHO-
BECHOI'0 COCTaBa pPEaKIIMOHHOM CMeCH 1O
KOHCTAaHTE PaBHOBECHS.
2. ®da3oBbie paBHO- |Da3oBble paBHOBecus. [lonarus dassl, KP, JIP
BECHSI KOMITOHEHTa, CTeTeHn cBoOoabI. [IpaBuio
¢a3 u ero BeiBoa. Kiaccudukanus rerepo-
TE€HHBIX CUCTEM.
OJIHOKOMITOHEHTHBIE CUCTEMBI. Y PaBHEHHUE
Knaneiipona-Knaysnyca. DHaHTHOTpONHBIE
¥ MOHOTpOIHBIE (ha30BbIE MEPEXOIBI.
JnarpaMMbl COCTOSIHUSI ABYXKOMITOHEHT-
HbIX cHcTeM. THUIIbI AUarpaMm COCTOSIHMSL.




[TpaBuio ¢as.

JluarpaMMBbl COCTOSIHUSI TPEXKOMITOHEHT-
HbIX cucteM. Tpeyronpauku ['n66ca-
Po3zeboma.

TepMmoauHamuka
pPacTBOPOB

VYyeHue o napuuaibHbIX MOJIBHBIX BEJIUYH-
Hax. CBOMCTBa MapuaibHbIX MOJIBHBIX Be-
JINYUH.

TepmonnHamuka pacTBopoB. TepmoauHa-
Muyeckas kinaccuduxaius pactBopos. [laB-
JIEHUE HACBIILIEHHOTO Mapa KUJIKUX pacTBO-
poB. 3akoH Payinst. OTKJIIOHEHHS! OT 3aKOHOB
Paymns.

PactBopumocTts. Ypasuenue llpenepa.
D0ynuo- u kpuockonus. OCMOTHYECKHUE SB-
nenus. Ypasuenue Bant-I'odda.
PaBHOBecue )XUIKOCTh-T1ap. 3aKoHBI [ 1O0-
ca-KonoBanoBa. /[uarpammsl COCTOSIHUS.
Pa3nenenuie BemecTB myTeM NEPErOHKH.
A3e0TpOonHbIE CMECH U UX CBOMCTBA.

KP, JIP

DIIEKTPOXUMUS

Onextpoxumusi. OCOOEHHOCTH IEKTPOXH-
MUYECKHX PEaKIUM. DIEKTPOXUMUYECKAS
LEMb U €€ KOMIIOHEHThI. CTPYKTypa 3JIeK-
TPOXUMUH, €€ pa3Aebl, IPUKIaIHbIE ac-
NeKThl. Pa3BuTHE npencTaBieHuii 0 cTpoe-
HUU PACTBOPOB AIEKTPOJIUTOB (MOAETU
I'potryca, ®apanes, Appenunyca). Teopus
ANEKTPOJIUTUYECKON AUCCOLHALINH, €€ KPH-
TUYECKUN aHAJIHU3.

DHeprusi KpUCTAUTMUECKOU PEIIETKU U
sHeprus conpBatauuu. MOH-IUNOIBHOE
B3aUMOJICVICTBUE B PACTBOPAX AIIEKTPOIIU-
TOB, MoJien bopHa, MpUYKUHBI YCTONYUBO-
CTU HOHHBIX CHUCTEM.

NoH-nOHHOE B3aMMOJIECTBHUE B pACTBOPAX
AJIEKTPOJIUTOB U €r0 TEPMOJNHAMHYECKOE
onucanue. [lonsaTue cpenHet MOHHOM ak-
TUBHOCTH U CPEJIHEr0 HOHHOTO KO3 PUIH-
€HTa aKTUBHOCTHU, UX CBSI3b C UHJIUBUIY-
aJbHBIMH XapaKTEPUCTUKAMU HOHOB.
OcHoBHbIe gomymieHus: Teopun [edas-
Xrokkens. Mozenb HOHHOM aTMoc(epsl,
MOTEHIIUal HOHHOU aTMocdeprl. CxemMa BbI-
BOJIa TIPEIeTBLHOTO 3aKoHa J{ebas- X oKKes.
YpaHenus 11 k03pPUIreHTa akTHBHOCTH
BO BTOPOM U TPETHEM MPHUOIMIKEHUN TEO-
pun JleGas-Xrokkens. MeToibl sKcnepu-
MEHTAJILHOTO OTpeeneHust KodhpuimeH-
TOB AKTUBHOCTH.

KP, JIP




[TonBw>xHOCTH HOHOB U 3akoH Konbpayia.
Yucna nepeHoca HOHOB U METOJIbI UX OIpe-
nenenus. OcoOble c1ydau 3JEKTPOIPOBO/I-
HOCTH 3JIEKTPOJIUTOB. 3aBUCUMOCTb I10-
JIBU’KHOCTH MOHOB, YMCEJ MEPEHOCa, JIeK-
TPOIIPOBOJHOCTU OT KOHIICHTPAILIUU B paM-
kax Teopun [ebas — Xrokkens — On3arepa.
DNeKTpohOPETUIECKUI U pellaKCaIMOHHBINA
addekrel. OnbiTel Buna u Jlebas — daib-
KEeHTrareHa.

DIIEKTPOXUMUYECKUE LEMH, JICKTPOIHBIC
MOTEHLIMAJbI, JIEKTPOIBUKYIIAs CHUIia
(BAC). Ypauenue HepHcTa niist 31eKTpoI-
HBIX oteHuuanoB u IJC.
Krnaccudukanus 3J1eKTpoI0B U dJEKTPOXH-
Mudeckux reneil. KonuentpauuoHHsie 1e-
K C IIEPEHOCOM | 0e3 mepeHoca. Meton
D/IC nns onpenencHust KodhPUIMeHTOB
AKTUBHOCTH.

Meton DJIC ans onpeneneHus: TepMOAUHA-
MUYECKUX XapaKTEPUCTHK IIEKTPOXUMUIC-
CKUX peaKIUii: U3MEHEHUs YHTPOIHH, YH-
TaJbITNH, CBOOOIHON YHEPTHH, KOHCTAHT
paBHOBECHS U HECTOMKOCTH KOMILIEKCHBIX
COEMHEHUH U Jp.

XuMH4yeckas Ku-
HETHUKA

Xumunyeckast KuHeTuka. OCHOBHBIE TOHATUS
XUMHUYECKON KHHETUKU. CKOPOCTh PEAKIIMH.
Kunernueckue ypasaenus. [lopsaok u mo-
JEKyJIIpHOCTD peakiuu. Kunernueckuii 3a-
KOH JIEWCTBUS Macc, €ro IpUMEHEHHE.
3aBUCHUMOCTb KOHCTAHTBI CKOPOCTH OT TEM-
nepatypsl. YpaBHenne Appenunyca. I dex-
TUBHAs U UICTUHHAs YHEPrUs aKTUBALUU.
HeoOpatumeble peakiiny nepBoro v BTOPOro
nopsakoB. OnpeesneHne KOHCTaHThI CKO-
poCTH, MOPSAKA peaKlIUU, SHEPTUU aKTHBa-
LIUU U3 PE3Y/IbTATOB KNHETUYECKUX JKCIIE-
PUMEHTOB.

0O0630p TeopeTUUYECKUX MPeACTaBICHU B
XHMHUYECKOW KUHETHKe. Teopus coymape-
HUI 1 Teopus abCONIIOTHBIX CKOPOCTEN pe-
aKIMH Ha IpuMepe OUMOJIEKYISIPHOM peak-
LUN.

Meron akTuBHOrO KoMIuiekca. [loBepx-
HOCTb [TOTEHLIMAJIbHON SHEpruM. CxemMa BbI-
BO/Ia YpPaBHEHUS I KOHCTAHTBl CKOPOCTH.
TepmoanHamuueckuit aciekT reopun. Co-
00/Has SHEPrus, YSHTAIBINS, SHTPOIUS aK-
THUBALIUU.

KP, JIP




KuHeTnka ci10KHBIX XUMUYECKUX PEaKLUM.
DepMEHTATUBHBIE PEAKIIUH.

OO0ume npuHIMIBL KaTanu3a. [Ipumeps! me-
XaHU3MOB KaTaIUTHYECKUX PEaKIUil.
KosiebarenbHble XUMUYECKHE PEAKLIUU.

[Ipumeuanue: KP — konTposibHas padota, JIP — maGoparopnas padora

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

HaunmenoBanue
paszena

TemaTuka NPaKTUYECKUX 3aHATUN
(cemMmuHApOB)

dopma TeKyIero
KOHTPOJIS

2

3

4

TepmonnHamuka
XUMHYECKOTO
paBHOBeCHS

3aKoH AecTByrOMMX Macc. Buabl KoH-
CTaHT PaBHOBECHSI U CBA3b MEXKy HUMH.
N3orepma Bant-I'odpda. Onpenenenus
HAIPABJICHUS CaMOIIPOU3BOJILHOTO MPOTE-
KaHUS XMMHUYECKOHN peaklMy [0 HayaJlbHO-
My COCTaBY PEaKIIMOHHOM cmecH. Pacuer
KOHCTaHT PaBHOBECHSI XUMUYECKHUX PEaK-
LI C UCIIOJIb30BAHUEM TaOJIUI] CTaHAPT-
HBIX 3HAYCHUH TEPMOIUHAMUYECKUX
GyHKIMIA.

3aBUCUMOCTb KOHCTAHTBHI PABHOBECHS
XUMHUYECKON PEaKIK OT TEMIIEPaTyphl,
ypaBHEHHE U300apbl U U30XOPbl XUMUYE-
CKOM peakuuu. Pacuér usMeHeHus FHTaIb-
[IMY, BHYTPEHHEN DHEPIUH U SHTPOIINH B
XUMHUYECKON peaKIMU ¢ UCTIOJIb30BaHUEM
ypaBHEHMsI H300apbl U U30XOPbl XUMHYe-
CKOM peaxIyH.

Baustnue o01ero 1aBiaeHus peaklnoH-
HOM CMECH Ha €€ COCTaB.

Pacyer paBHOBECHOTO COCTaBa peaKIy-
OHHOM CMECH 110 KOHCTaHTE PAaBHOBECHS.
CBsi3b ypaBHEHHE U300apbl U H30XOPbI XU-
MHYECKON peakuuy U npuHuumna Jle-
[ITarensbe.

KP, ycrHsblit onipoc

®a3oBbIe paBHO-
BECHSI

OcHoBHbIE TTOHATHS: (Da3a, KOMIIOHEHT,
CTENEeHU CBOOOJBI. YcinoBHEe Mex(da3zHOTro
paBHoBecus. [IpaBuio ¢a3 ['ub6ca.

®da30Bbl€ TUarpaMMbl COCTOSIHUSI OJTHO-
KOMITOHEHTHBIX CHCTEM, MX aHalu3 (BOja,
cepa, hocdop, THOKCU YTIEPOaa).
Vpasuenue Knaneiipona. Ypasuenue Kina-
neiipona — Knaysuyca. Pacuérel ¢ ucnosns-
30BaHHMEM DTHX YPaBHEHHUH: JaBJICHUS Tapa
HaJ KUAKOW U TBEPAOH (a3oii, Temmepary-
PHBI TUTIABIICHUS TIPU 33JJaHHOM JaBJICHUH,
W3MEHEHUS PHTAIBIUYU TpU (Ha30BOM Iepe-
XoJie.

@da30Bble AMArpaMMbl COCTOSIHUS JIBYX-

KP, yctHslit onpoc




KOMITIOHCHTHBIX CHUCTEM, UX aHaJIU3. CHCTE-
MBI «T — JX». C DBTEKTHKOH, C HEOTpaHH-
YEHHOW pacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJIKOM M TBEPJIOM COCTOSIHUH, C OTpPaHH-
YEeHHOW pacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPJIOM COCTOSIHMH, C KOHTPYIHTHOU TOY-
KOU IUIABJICHUS, C UTHKOHI'PYDHTHOM TOYKOU
mwiasieHusa. Pa3aeneHne cmecell METOIOM
30HHOM ILIaBKH.

CHCTEMBI 0K — I». C HEOTPaHUUYEHHOMN
PacTBOPUMOCTbIO KOMIIOHEHTOB B KUJIKOM
COCTOSIHMH, C TOYKOH a3eorpomna. Pazmerne-
HUE BELIECTB NyTeM Imeperonku. [Ipocras
MeperoHka, ApoOHas MeperoHka, peKTudu-
Kallysl.

CHuCTEeMBI <OK1 — X2» C OTPaHUYCHHOU
PacTBOPUMOCTHIO B KUAKOH (ase.
[Ipocreiimue quarpaMMbl COCTOSTHHS TPEX-
KOMITOHCHTHBIX CUCTEM. TpeyroJbHIKN
I'n66ca u Po3eboMa. AHAIN3 CUCTEMBI «T —
K C IBTEKTUKOH; K1 — K2» C OTPaHUYCH-
HOM pacTBOPUMOCTBIO KOMIIOHCHTOB B
JKUJIKOM cocTosiHuM. Pactipenenenue tpe-
ThEro KOMIIOHEHTA MEX]Ty TBYMS JKUIKUMHU
dazamu. KoagdumnueHt pacipeaeneHus.
Boinenenne KOMIOHEHTa U3 pacTBOpa Me-
TOJOM JKCTPAKITUH.

TepMmoguHamuka
pacTBOpOB

[TapunanbHbple MOJBHBIE BETMYMHBI, X
OTpe/ieNIEHUE U3 OMBITHBIX JaHHBIX JUIs OU-
HapHBIX cHucTeM. ['paduueckue MeTOabI
(MeTos, OCHOBaHHBI Ha OCHOBHOM (opMmy-
Jie 1711 NapLHUaIbHOW MOJIBHOM BEJIMYHHBI U
METOJI OTPE3KOB). AHAJIUTHYECKHH METOA
(Mo M3BECTHON 3aBUCHUMOCTH COOTBETCTBY-
IOILIET0 CBOMCTBA PAacTBOpPa OT KOJIUYECTBA
KOMIIOHEHTa B pacTBOpE).

Pacuer napimanbHONM MOJBHOW BETUYUHBI
KOMIIOHEHTA B paCTBOPE 10 U3BECTHOH 3a-
BHCHMOCTH ITapIHAAIBLHON MOJIEHON BEIHU-
YUHBI JPYroro KOMIIOHEHTA OT €ro0 MOJIb-
HOM JIOJIK B PacTBOPE.

3aBUCHMOCTD JaBJIEHUSI HACBILIEHHOI'O
rapa pacTBOPUTENS HAJX pacTBOPOM OT
MOJIBHOM JIOJIM PacTBOPEHHOI'O BELIECTBA,
3aKoH Payus.

3aBUCHMOCTb JaBJIEHUSI HACBILIEHHOIO
rapa JIETY4ero pacTBOPEHHOIO BELIECTBA
HaJl pacTBOPOM OT €ro MOJIBHOW J0JIU B
pacTBope, 3aKoH [ 'eHpH.

Pacuer aktTuBHOCTEH M KO3 PUITMECHTOB

KP, ycTaslit onpoc
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AKTUBHOCTH KOMIIOHEHTOB Ha OCHOBE 3aKO-
HoB Payns u ['enpu.

3aBUCUMOCTh  TeMIEpaTyphl Hadala
KPUCTAJUIM3alUN PACTBOPUTENS U3 PACTBO-
pa OT MOJISUIBHOM KOHLEHTpalUW pacTBO-
PEHHOIr'0 BelIeCTBa B MpeAeNbHO pa3daBs-
JIEHHOM pactBope. YpaHenue lpenepa.

3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS
pacTBOopa OT MOJBUIBHOM KOHLIEHTPALUU
PacTBOPEHHOIO BELIECTBA B IPEACIbHO
pa3z0aBIEHHOM PacTBOpE.

OcMOTHYECKOE JIABJIEHUE MPEIEIbHO
pa30aBIEHHOTO  pacTBOpa.  YpaBHEHHE
Bant-T'ododa.

PacueT MOJIIpHOI MacChl paCTBOPEHHOT O
BEILECTBA C MOMOILBIO KOJUIMTaTUBHBIX
CBOJCTB.

DIEKTPOXUMUS

TepMoanHaMHUYECKOE ONTUCAHUE HOH-
MOHHOTO B3auMozeicTBus. Pacyer cpenne-
ro ko3 uImeHTa akTHBHOCTH B TIEPBOM,
BTOPOM U TPEThEM MPUOIUKEHUU TEOPUU
JlebGast — XrOKKeTs.

HepaBHOBecHBIE SBIIEHUS B pacTBOpax
anekTpouToB. Auddy3nonnslii moTeHIu-
asl. Y ienbHas ¥ 9KBUBAJICHTHAs 3JIEKTPO-
npoBoHOCTh. Yrcna nepenoca. [onsuxk-
HOCTH MOHOB U 3akoH Konbpayia. 3aBu-
CUMOCTD IOJIB’KHOCTEH U YHCeN IepeHoca
MOHOB OT KOHILIEHTPAIUK B paMKax TEOPUH
Heb6as — Xrokkens — Onzarepa.
PaBHOBECHBIE 3JIEKTPOXUMHUYECKHE 1IETIH U
ux DJ1C. ®opmyna HepHcra u ypaBHEHHE
['u66ca — I'enpmronbua. Onpenenenue Ko-
3¢ (PULHNEHTOB aKTUBHOCTHU M YUCEIl Iepe-
Hoca Ha ocHoBe usmepenus J/C.

KP, yctHsblit onpoc

XuMu4yeckas Ku-
HETHUKA

dopmanbHas KHHETHKA HEOOPAaTUMBIX pe-
Ak IepBOro, BTOPOTO U TPETHETO I0-
PAIKOB.

Meto/b! onpeiesieHns NopsaKa U KOHCTaH-
Thl CKOPOCTHU PEAaKIMH. 3aBUCUMOCTb KOH-
CTaHTBl CKOPOCTH OT TEMIIEpaTyphl. Y paB-
HeHue AppeHuyca.

dopmanibHasi KHHETUKA XUMHUYECKUX
CJIOXKHBIX (0OpaTUMBIX, apajlIeNbHbIX, 110~
CJIEIOBATEIIbHBIX ) PEAKITHH.

KP, ycTHslil onpoc

[Ipumeuanue: KP

— KOHTpOJIbHas paboTa
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2.3.3 JIaGopaTopHbIe 3aHATHS

dopma TeKyIIero
KOHTPOJISI
1 3 4
1. | Xumunueckoe paBHOBecue. M3yueHne xummuueckoro pasHose- |JIP

CHUsl B TOMOT€HHOM CUCTEME.
N3ydeHne paBHOBECUSI TOMOT€HHOM PEAKIIMU B paCTBOPE. JIP
OmnpeneneHre KOHCTaHTHI HOHOOOMEHHOT'O PaBHOBECHSI. JIP
4. |®azoBoe paBHOBecHe. M3yueHue paBHOBECHS KUIKOCTh — map|JIP
B JIBYXKOMIIOHEHTHOM CUCTEME.
5. |M3yuenune B3auMHOI pacTBOPUMOCTH KHIAKOCTEH B IBYXKOM- JIP
IIOHEHTHOM CUCTEME.
6. |M3ydueHue paBHOBECHUS B TPEXKOMIIOHEHTHOM CHCTEME. JIP
7. |MccnenoBanue pacTBOPOB CUIIbHBIX U C1a0bIX J1eKTpoauToB |JIP
KOHJIYKTOMETPUUECKUM METOJIOM.
8. |OmpeneneHre pacTBOPUMOCTH U IPOU3BEACHUS pacTBOpuMo- |JIP
CTU TPYAHOPACTBOPUMOM COJIU IO YAEIbHOU 3JIEKTPOIPOBO/I-

Ne HaunmenoBanue 1ab0paTopHbIX paboT

N

w

HOCTH.

9. |M3mepeHue ymcen MepeHoca HOHOB B PACTBOPE METOIOM JIP
I'utropda.

10. |Onpenenenue kodpdunuenra quddy3uu B cucreme H,O —  [JIP
NaCl.

11. |DnekrponBuxkyiue cuibl. OnpenenaeHue noTeHuuanos or-  (JIP
JIeNbHBIX 371eKTpo10B, DJIC rajibBaHH4YECKUX LEneil.
12. |hU3mepenue temnepaTtypaoro kodddunuenra 3/C ransanu- |JIP
YECKOT'0 3JIEMEHTA U pacyeT TePMOJIMHAMUYECKHX BEJINYMH.
13. |Onpenenenue ko3 dunreHTa akTHBHOCTH COJISTHON KUCITOTHI |JIP
14. | Xumnueckas kuHetuka. OnpeeneHue KOHCTaHThl ckopoctu  |JIP
WHBEPCUH Caxapo3bl.
15. |MccnenoBanre KUHETUKH paCTBOPEHUS MaJopacTBOpUMbIX  |JIP
BEIIECTB.
16. |Onpenenenne Nopsiika peakuy OKUCICHUS N0 I-HOHOB JIP
MOHAMH TPEXBAJIEHTHOIO JKeJe3a.

[Tpumeuanue: JIP — naGopaTopnas pabota

2.3.4 lIlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

Bnustnue npupob! 1ByX3apsAHOTO KaTHOHA Ha TU(HY3MOHHYIO TIPOHULIAEMOCTb
memOpansr MK-40.

W3yueHne 31eKTporpoBOIHOCTH HOHOOOMEHHBIX MEMOPaH B pacTBOpax, COAEPIKAIINX
OpraHUYECKHEe KUCIOThI U UX COJIH.

HccnenoBanue celleKTUBHOCTH MEPHTOPUPOBAHHBIX MEMOPaH, MOIU(UIIMIPOBAHHBIX
rajiiyasuToM

OcBoeHmre METOMKH HCCIIEJOBAHUS SIBICHUH MepeHoca B MEMOPaHHBIX CHCTEMAX C
aM(doIuT cosep KaUuMH pacTBOpaMHu

HccnenoBanue qUCCONMALMU CIUPTOB B OUTOIsIpHON MeMOpaHe ¢ HocPOpHOKUCITOT-
HOM KaTAJIMTHYECKON TOOaBKO

BnusiHue TepMu4ecKoro BO3IEHCTBUS Ha pacIpEEIEHUE BOIBI B CTPYKTYpE IeTepo-
TE€HHBIX MeMOpaH

N3ydenne maccornepeHoca yepes OUCIoitHbIe HOHOOOMEHHBIE MEMOPAHBI.

HccnenoBanue 371€KTPOTPAHCIIOPTHBIX XapaKTEPUCTUK MepGTOPUPOBAHHBIX MEMOpaH
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JUIS1 TOTUTUBHBIX 3JIEMEHTOB

Brusinue gactuir 305 rugpokcua xesnesa(lll) Ha qucconmanuio Boabl B OUIOISPHON
MeMOpaHe

Bnusinue ¢ocopHOKHCIOTHOTO MOIUAIEKTPOIUTA HA JUCCOLUAIIUIO BOABI B OUIIO-
JsIpHON MeMOpaHe.

Bnusinue katanutnyeckux 100aBOK Ha SHEPTUIO aKTUBALIMU PEAKIIUH IMCCOLMALINN
BOJIbI B MEMOpaHe.

HccnenoBanue BAUSHUS OPraHUYECKUX PACTBOPHUTENEH HA XapaKTEPUCTHKU OUIOJSp-
HOW MeMOpaHBbI.

HccnenoBanue BIMSHUS JTUHEWHOTO MOJUAIEKTPOIUTA Ha XapaKTEPUCTUKKU OUIIOJSP-
HOW MeMOpaHBbI.

HccnenoBanue MeToa MoJy4eHUs HEOPTaHUYECKOM KaTaIUTUYECKOW J00aBKU HA Xa-
PaKTEPUCTUKH OUTIONSIPHONH MEMOPAHHBI.

HccnemoBanue 3JEKTPOXUMHYSCKUX XaPAKTEPUCTHK ITOTYOHUITOSIPHBIX HOHOOOMEH-
HBIX MeMOpaH.

UccnenoBanue 351eKTPOXUMUYECKUX XaPAKTEPUCTUK BTOPUUYHOTO UCTOUHHUKA TOKA C
MCIOJIb30BaHUEM OUTIOISIPHBIX MEMOpaH.

HccnenoBanue 3JEKTPOXUMHYCCKUX XapaKTEPUCTUK HOHOOOMEHHBIX MEMOpPaH B BOJI-
HO-OpraHNYeCKHX PacTBOPAX.

HccnenoBanue ruApOTMHAMAYCCKON U OCMOTHYIESCKOM MMPOHUIIAEMOCTH HOHOOOMEH-
HBIX MeMOpaH.

2.4 IlepeueHb yueOHO-METOANYECKOI0 o0ecreYeHusl 1S CAMOCTOATEIbHOI pado-
ThI 00y4AIOMIMXCH N0 JUCHUIIHMHE (MOIYJII0)

[TepedeHn yueOHO-METOIUYECKOTO 00ECTICUEHUS TUCIIUTIITAHBI
Ne Bun CPC IO BBITTOJIHEHHIO CAMOCTOATENbHOM paboThI

1 2 3

1 |IIpopabotka yueOnoro |1.IlomoBa, A. A. ®uznyeckas xumus [ DNeKTpOHHBIN pecypc] :
(Teoperudeckoro) ma- |yueOHoe mocooue / A. A. [lonoa, T. b. ITonosa. - CankT-
Tepuaia IletepOypr : Jlans, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OCcHOBBI (PM3UYECKON XUMHH: yueOHOe Imocodue AJs CTy-
neHToB By30B (B 2 4.). Y. 1. Teopus. B.B. Epemun u np. M.:
BMHOM. JIaGopatopus 3Hanuii. 2013.

3. OCcHOBBI (HM3UYECKON XUMHH: yaeOHOE ITocoOue /s CTy-
neHToB By30B (B 2 4.). U. 2. 3agauu. B.B. Epemun u ap. M.
BMHOM. JIaGopatopus 3Hanuit. 2013.

4. dusnueckas XuMus [ DIEKTPOHHBIN pecypc] : yueOHoe mo-
cobue / I'. B. bymunopoga, 1O. I'. 'ansmeraunos, X. M. fpo-
meBckas, B. I1. bapa6anoB ; MuHuCTEpCTBO 00pa30BaHMs U
Hayku Poccun, @enepanbHoe TOCY1apCTBEHHOE OF0IPKETHOE
00pa3oBaTeNbHOE YUPEXKIEHUE BBICIIETO MPO(HECCHOHAIBHOTO
obOpazoBanus KazaHckuii HalIMOHATBHBIN HCCIIEI0BATEIhCKHI
TEXHOJIOTMYeCKUi yHuBepcuTeT. - Kazans : U3n-so KHUTY,
2012. - 396 c., 1. -
http://biblioclub.ru/index.php?page=book&id=258360

5. Meroanveckne peKOMEHIAINN K OpraHnu3aIii ay JuTOPHON
U BHEAYIUTOPHOH (caMOCTOSATENbHOI) pabOThI CTYACHTOB: Me-
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https://e.lanbook.com/book/63591#authors
http://biblioclub.ru/index.php?page=book&id=258360

toauueckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Toun-
HOK, A.B. becnanios, H.B. Jlo3a. — Kpacnonap: Ky6anckwuit
roc. yH-T, 2018. 89 c.

2 |l[loaroroBka K BbION- |MeToaMYeCKHE PEKOMEHIALMN K OpraHu3aldy ayJUTOPHOH U
HEHMIO JJTaOOpaTOPHBIX |BHEAYAUTOPHOU (CAMOCTOSATENbHO) pabOThI CTYAEHTOB: METO-

pabor nudeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. TlounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacuonap: Kybanckuit roc. yH-
T, 2018. 89 c.

Y4eOHo-MeTOAUYECKUE MaTepUalbl UIsl CAMOCTOSITEIbHON paboThl 00YJarOIIUXCS U3
YKCJIa MHBAJIKJIOB U JIMI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbs (OB3) npenocrasmsi-
10TCs B (hopMax, alaliTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3JI0POBbS U BOCHPHUATHS UHPOpMa-
1107070

Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIist L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIILHOTO ammapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepe4YeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

s hopmupoBaHus MpohecCHOHATBHBIX KOMIIETEHIIMH B MpoOILlecce OCBOSHHS Kypca
UCIIOJIb3YETCSI TEXHOJIOTHs MPO(ecCHOHAIbHO-PAa3BUBAIOLIET0 00YUYEeHHUs, IPeIyCcMaTpUBalO-
111asi HE TOJIBKO Iepefjady TEOPETUYECKOr0 MaTepuaa, HO U CTUMYJIMPOBAaHUE I103HABATEIb-
HBIX JAeMCTBUM CTyneHTOB. YacTh JIGKIIMOHHBIX 3aHATUN MPOBOAUTCS B (opMe IMPOOIEMHBIX
nekuui. B pamkax 1ab0paToOpHBIX W MPAKTUYECKUX 3aHSATHI MPUMEHSIOTCS METOJIbI TPOEKT-
HOT'0 00yueHUsl, HCCIeI0BATENbCKUE METO/Ibl, METO/I KOHKPETHBIX cuTyaluii. B nmpouecce ca-
MOCTOSITEIIbHON JESITeIbHOCTU CTYJEHThl YIIyOJSIOT U PacIIupsitOT TEOPETUYECKUE 3HAHUS,
pelaroT pacy€THble 3ajjauu, TaKXKe 3aJaHusl, He TpeOyIole pacy€ToB, HO Ui BBITOJHEHUS
KOTOPBIX HEOOX0IMMO I'TyOOKOE 3HAaHHE COOTBETCTBYIOLIETO TEOPETUYECKOT0 pa3Jiena.

JIist i1 ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS IPEYCMOTPEHA OpraHU3aIMs
KOHCYJIbTAIMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOH TOYTHI.

Komnu-
Cemectp Bun 3ansTus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa3oBa- ye-
(JI, I1P, JIP) TEJbHbIE TEXHOJIOTUU CTBO

4acoB
5 JIP becennl 10
Pa30op cutyanuit 25
PaboTa B MaJIBIX Tpynnax 10
6 JIP Becenpl 10
Paz6op cutyarmii 25
Pabota B ManbIx rpynmnax 10
Hmoeo: 90

4. OueHoYHbIe CpPeACTBA VI TEKYUIero KOHTPOJISI YCIeBAeMOCTH U IPOMeXKY-
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TOYHOM aTTecTalluu
4.1 ®oHa OLIEHOYHBIX CPEACTB /ISl MPOBeAeHNs TeKYIIeH aTTecTaluu

BAPHUAHT KOHTPOJIbHOU PABOTEI Ne 1
1o Kypcy «dusnueckas XuMus»
Tema «TepMoauHaMuKa XMMUYECKOTO PABHOBECHSD)

1. V3BecTHO, 4TO XJIOpUJ aMMOHHUSI BO3TOHSIETCS MPU HArPEBAHUM 33 CUET NMPOTEKAHUS peak-
i NH4Clm) = NH3zr) + HCI (r). Paccunrath, kakoe naBieHue OyneT cO3laBaThCs B
[peBapUTEIbHO BAKYYMMHUPOBAHHOM PEaKLIMOHHOM cocyze, 00beM KOTOporo paseH 1 I,
npu Temreparype 25°C, eciu B HEro BHECTH 5 T xjopuaa ammonus. {15 6assios}

2. IIpu temmnepatype 155°C B peakIMOHHOW CMECH, B KOTOPOU MPOTEKAET PEaKITus TUCCOIN-
aruu tumepa okcuaa azota (1V) N2Os = 2NO2, pasnoBectHbie maBienuss N2Os u NO2 pas-
HbI cooTBeTcTBeHHO 0,0269 atm. u 2,00 atM. Paccunraiite crangaptHyto sHepruto ['nb0ca
9TO# peakuuu mpu temmeparype 155°C. {5 6aoB}

3. B 3akperithrii cocyn nomenienst 0,300 momst Harn), 0,400 mons o) u 0,200 monst Hl) mpu
temneparype 870 K u obmem nasnenuu 1 6ap. Paccunraiite KonnyecTBa KOMIIOHEHTOB B
PaBHOBECHOW CMECH, €CITM KOHCTaHTa paBHOBecHs peakiuu Ho) + lor) = 2HI) paBra K =
870. {10 6a/10B}

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 2
Hucnunnuna «duzndeckas XUMHUs»
Tema «TepmonnHamuka (pa3oBbIX paBHOBECHUI»

1. Ilpu 273,15 K sHTanenuu UCmapeHus: BOJbI U TUIABIEHUS JbJa BOABI paBHBI 599.2 JIx/r u
83,88 JIx/r cooTBeTcTBeHHO. JlaBieHue mapa BOJbI Hal XKuKoN Bojou mipu 273,15 K pas-
HO 610,6 ITTa. Paccuuraiite naBnenue napa Bojabl Haj (asoit npaa npu 258,15 K, cuuras,
YTO U3MEHEHUE SHTAJBIIUU HE 3aBUCHUT OT TeMriepaTypsl. {10 6amioB}

2. TImoTHOCTH KMIKOTO M TBEPIOTO OJIOBA MpH Temreparype rmiasieHus (505,05 K) paBabl
6,980 r/mMma1 u 7,184 /M3 COOTBETCTBEHHO. DHTANbMHs IJIABICHUS OJioBa paBHa 5,873
kJ>x/Monb. OnpenenuTe Temreparypy IiaBieHus oyioBa moxa nasienuem 500 atm. Mo-
JsipHas Macca onosa paBHa 118,7 r/moins. {5 6annoB}

3. Yka3zaTh: a) kakue ¢a3pl HaXOJATCA B MOJSAX AMarpamMmbl (0OpaTUTe BHUMAaHUE, YTO B
BEpPXHEM I0JIe HaXOQUTCs kujakas (asza); 0) kakue (a3pl HaXOASITCS B paBHOBECUU HA JIH-
HUSX U B XapaKTEPHBIX TOYKaX auarpammbl. ONMUIINTE, KAKHE MPOLIECCHl MPOUCXOMAT MPH
OXJIAXJICHUHM paciuiaBa, uMmeromero cocraB 60% ar. kommoneHTa B m Temmeparypy
1100°C; mocTpoiTe KpUBYIO OXJIaXKIEHUS 3TOTrO paciuiaBa o temmeparypsl 300°C. Pac-
CUMTANTE YHCIIO CTETIeHEeH CBOOOABI Ha KaXK/IOM ydJacTKe 3Tod kpuBoii {13 6aoB}
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BAPHUAHT KOHTPOJIbHOM PABOT Ne 3
JluciunnuHa «PU3ndecKas XUMUS
Tema «PacTBOpBI HEANEKTPOIUTOB. [lapnanbHbIe MOJIBHBIE BETUYUHBI.
Koad¢urments! aktuBHOCTH. KosmuraTuBHBIE CBOMCTBA PACTBOPOBY

1. Boanblil pactBop cynbdara mMaraust Bea€r cedst mo-pazHomy. Ilpu 18°C obuuit o0bem
pactBopa (M), oOpasyromierocs u3 1 Kr Bofbl, 3aBUCUT OT MOJISUIBHOCTH B COOTBETCTBUU C
ypasrenneM V =1001,21+34,69(m—0,07)? u 3To ypaBHEHHE TIPHMEHHMO JI0 KOHIIEHTpa-
ruu 0,1 monw/kr. KakoB mapripanbHbIi MOJTBHBIM 00BEM: a) COU U 0) BOIBI IPH KOHIICH-
Tpanuu conu B pactBope paBHoit 0,05 mons/kr? {10 6aaioB}

2. B npuBenéHHoil Hke Tabmuile 1aHO JaBieHue napoB cMmeceit noaucroro stuina (l) u atu-
nauerata (A) npu 50°C. PaccuuTaiite K03((UIMEHTH aKTUBHOCTH MOJUCTOTO THIIA MPH
9TUX KOHLIEHTPALMAX Ha OCHOBE 3aKoHa [ eHpu, paccMaTpuBasi HOIUCTBIA THII, KaK pac-
tBOpEHHOE BemiecTBO {10 6amnoB}

X 0 [0,0579 | 0,1095 [ 0,1918 | 0,2353 | 0,3718 | 0,5478 | 0,6349 | 0,8253 | 0,9093 | 1,000
g; . 0 280 | 577 | 877 | 1054 | 1554 | 2133 | 239,1 | 2969 | 3225 | 3534
g?, o | 2804 | 2661 | 2523 | 2314 | 2208 | 1879 | 1442 | 1229 | 666 | 382 0

3. O06beMHas [0 @ Ta30B, COJEPKAIIMXCA B BO3AyXE, U UX PAaCTBOPUMOCTH B Bone Vyy,
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(o6bem raza mpuBesneH K ycioBusiM 1 atm., 278 K) npu HOpMalbHOM JaBJIEHUU JaHbI B
Tadiuue

I'a3 02 N2 Ar CO;
@, % 00. 20,96 78,1 0,9 0,04
Vg, M3/ 0,0429 0,0209 0,057 1,424

PaccuntaiiTe MaccoByro a0J10 AuMOKcHaa yriepoaa B Boje npu 278 K u naBnenun 7,1
at™.{10 6as0oB}

BAPUAHT KOHTPOJIbHOI PABOTHI Ne 4
1o Kypcy «®du3nueckas XuMus»
1o Teme "InexkTpoxumust”

1. ITosicauTe, 94TO HA3BIBAIOT «MOHHOH aTMochepoit». B Kakux ciydasix, 3T0O MOHITHE UCTIONb-
3yercs B puznueckoi xumun? IlpuBeanure He MeHee TpeX ypaBHEHUH, KOTOPbIE BBHIBOJST-
csi, 1 9P PEeKThI, KOTOPBIE OOBICHSIOTCS CYIIECTBOBAHNEM HOHHOM aTMochepsl.

2. Onpenienure MOHHYIO CHIY M KO3(D(HIIMEHT aKTUBHOCTH MOHA KAJIbIUSl B PAaCTBOPE, CO-
nepxamiem 1,62 r Ca(HCOz)2 B 250 1 BoibI.

3. Paccuurats pH OydepHoro pacrBopa, npurorosieHuoro cMemmuBanuem 20 mit 0,2 M pac-
tBopa NapHPO4 u 50 M1 0,5 M pactBopa NaH2POg.

4. VYnenbHas 3nekTpornpoBogHocTh 0,135 Mo/ pacTBOpa MPOMUOHOBOW KHUCIOTHI pPaBHA
4,8-1072 Cm/m. PaccunTaTh MONSPHYIO SMEKTPONPOBOIHOCTS MPOMMOHOBOM KUCIOTHI, KOH-
CTaHTY JMCCOIMALMU KUCIOTHI U pH pacTBOpa.

5. OJIC anementa Pt | Hz | HBr | AgBr | Ag B mmpokoM HHTEpBalie TEMIIEpaTyp OMUCHIBACTCS
YpaBHEHUEM:
E°(B)=0,07131—4,99-104(T — 298) — 3,45-10°5(T — 298)2.

Paccuutate AG®, AH®, AS® peakuuu B anemente mpu 25°C.

BAPHUAHT KOHTPOJIbHOU PABOTEI Ne 5
1o Kypcey «Duzudeckas XuMus
o Teme " XuMudeckast KHHeTuka "

1. zyuanach peakuusi MeXa1y MPOMUOHOBBIM albJAETHAOM U CHHUIBHOM KUCIOTOW B BOJHOM
pactBope 1ipu 25 °C. B 0JHOM U3 ONBITOB B pa3jM4HbIE MOMEHTHI BPEMEHHU OBLIN TIOIYYEHBI
CJIEAYIOLINE KOHLICHTPALIUH:

Bpemst, mun 2.78 5.33 8.17 15.23 | 19.80 0
[HCN], Mosip/n 0.0990 | 0.0906 | 0.0830 | 0.0706 | 0.0653 | 0.0424

[C3H7CHO], mons/n | 0.0566 | 0.0482 | 0.0406 | 0.0282 | 0.0229 | 0.000
KakoB mopsitok peakiuy 1 4eMy paBHO 3Ha4eHUE KOHCTAHThI CKOPOCTH K ?

2. KoHCTaHTBI CKOPOCTH JIsl peakiMyi BTOPOTO MOpPsi/IKa aTOMOB KHCIOpoJa ¢ OEH30JI0M paB-
bl 1.44x107 npu 300.3 K, 3.03x107 ipu 341.2 K u 6.9x107 ipu 392.2 K. Haitaure npeaskc-
MOHEHITNAFHBI MHOXKUTEIb Y SHEPTUIO aKTHBAIINH.

3. Peakmus pa3noxxeHus nepeKkucu OEH30mIa MPOTEKAeT KaK peakius mepBoro mopsaka. [le-
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PHOJ TIOJIYTIPEBPAIICHUSI IEPEeKUCH OEH30MIIa B JaHHBIX YCIOBUSX paBeH 4,9 mun. Onpene-
JTUTH BpeMs paznoxenus 83,0% nepekucu OeHzoua.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisi MPOBEACHUS HpOMe)l(yTO‘lHOﬁ aTrecrauuu
BOHpOCH AJId ITIOATOTOBKH K 3a4€Ty

Xumuaeckas TEPMOAUMHAMHUKA

1.  Yro Ha3bIBatOT uU3MeHeHUeM sHepruu ['M66ca u 3Hepruu I'enbMronbla B XUMHUYECKOM
peakuuu? 3a4eM BBOJUTCS XUMHUUYECKasi IEPEMEHHAas?

2. 3anuiuTe yaBHEHHE M30TE€pPMbl XuMudeckoil peakuuu Bant-I'odpda. Kak onpengenuts
HaIlpaBJeHUE CaMOIPOU3BOJIBHOTO MPOTEKAHUS XUMHYECKON PEAKIUU M0 HAYaIbHOMY
COCTaBY peaKIMOHHOM cMecu?

3. CdopmynupyiiTe 3aK0H JeHCTBYOMMX Macc. Kakue M3BeCTHBI BHJIBI KOHCTAHT PaBHO-
BecUs? YKaXUTE CBA3b MEXKI1Y HUMU.

4, Kaxk paccuuThIiBalOTCSI KOHCTAHTHI PABHOBECHS] XUMHUECKUX PEAKIMK C UCIIOIh30BaHU-
€M Ta0JIHI] CTAaHJAPTHBIX 3HAYCHUI TEPMOAMHAMUYECKUX (YHKITHI?

5. Kak KOHCTaHThl XUMUYECKON PEAKIIMH 3aBUCAT OT TeMIepaTyphl? 3alUIlINTe ypaBHEHUE
1300aphl (M30X0Phl) XUMUYECKOW PEAKIUH, MMOSICHUTE BCE BEJIMYMHBI, BXOJAIINE B OTH
YpaBHEHHUS.

6. Kak ypaBHEeHHE M300apbl H H30XOPbl XUMHUECKOW PEaKIUy CBA3aHO ¢ MpHUHIUIOM Jle-
larense?

7. [TosicuuTe, KaKk paccuuTaTh KOHCTAHTY PAaBHOBECHUS XMMHUYECKUX pPEaKIUW, UCIIONb3Ys

ypaBHEHHUE U300aphl UIIH H30XOPHI.

8.  Tloscuure pacy€T U3MEHEHUs HHTANBIINU, BHYTPEHHEH SHEPTruu ¥ SHTPOIUH B XUMHUYE-
CKOHM peaklMM C MCIOJIb30BAHUEM YpaBHEHUS M300apbl U M30XOpbl XUMUYECKON peak-
L.

9.  Kak o0mee naBieHue peakIMOHHONW CMECH BIIHSET Ha e€ cocTaB?

10. Kak paccuuTaTtb paBHOBeCHHﬁ COCTaB peaKHHOHHOﬁ CMECH 11O KOHCTAHTC paBHOBeCI/IH?

®da3oBbIC PaBHOBCCHUA

11.TTosicHuTe OCHOBHBIE TOHATHS: (paza, KOMIIOHEHT, cTerneHn cBoOonbl. ChopmymupyiTte
ycloBue Mex(pa3zHOTro paBHOBECHSL.

12.TTosicante mpaBuwio (a3 ['md6ca. Kak ero BbIBecTH, MCHOIB3ys TepMoauHaMuKy. Kax
KIIACCU(UITUPYIOT T€TEPOTC€HHBIE CHCTEMBI?

13.M306pa3ute (hazoBbIe mUArpaMMBl OJTHOKOMITOHEHTHBIX CHUCTEM (BOAA, cepa, JHOKCH yT-
aepoja). Jlaiite kK HUM HEOOXOIUMBbIE MOSICHEHUSI.

14 Kak Ha ocHOBE TEpMOIMHAMHKHU BBIBOASTCS ypaBHeHue Knaneiipona u ypaBHenue Kia-
neiipona — Knaysuyca?

15.Kak paccuuTaTh ¢ ucnonb3oBanueMm ypaBHeHuil Kmaneitpona, Knanelipona — Knaysuyca:
JaBJICHUE Tapa HaJ >KUIAKOW M TBEPAON (ha3oil, TemrepaTypy IJIaBICHUS MPH 33TaHHOM
JIaBJICHUH, U3MEHEHHE SHTANIBIINU NPpH (Pa30BoOM nepexojie?
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16.ITosicauTe (ha30ByI0 qUarpaMmy COCTOSIHHS JBYXKOMIIOHEHTHOM CHCTEMBI «T — XK» C 3B-
TEKTHUKOM.

17 Ilosicaute (ha3oByI0 AHAarpaMMy COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM «T — X» C He-
OTPAaHUYEHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB B KHIKOM W TBEPAOM COCTOSHUU. Pa3ne-
JICHUE cMeceil METOI0M 30HHOM IIaBKH.

18.TlosicauTe Qa3zoByr0 quarpamMmy COCTOSHUSI ABYXKOMIIOHEHTHBIX CHCTEM «T — 3K» C Orpa-
HUYEHHOW pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

19.IlosiciuTe (hazoByr0 AUArpaMMy COCTOSTHHS JByXKOMIIOHEHTHOW CHCTEMBI «T — X» C KOH-
TPYIHTHOM TOUYKOU IIJIaBICHUS.

20.ITosicuure ¢a3oByr0 AMArpaMMy COCTOSIHUS JBYXKOMIIOHEHTHOW CHUCTEMBI «T — X» C HH-
KOHI'PYIHTHOM TOUYKOU IIJIaBICHUS.

21.ITossicHuTe (1)830By10 AuarpaMmMmy COCTOSAHUSA ABYXKOMIIOHCHTHBIX CHUCTEM <GK — II» C HE-
OFpaHHqCHHOﬁ PACTBOPUMOCTBIO KOMIIOHCHTOB B JKUJAKOM COCTOSIHWMU. A3€OTpOHHI)I€ CMC-
CH.

22.Kak mpou3BOIUTCS pa3/ieliCHHE BEIECTB IyTeM MEPEroHKH. B uem paznmuue mpocToii rme-
PErOHKH, APOOHOMN MEePEeroHKH, peKTUGUKanuu?

23.Ilosicaure (pa3oByr0 aUarpaMMy COCTOSIHHSI JIBYXKOMITOHEHTHBIX CHCTEM <(OK1 — K2» C
OTpaHHYEHHOM PaCTBOPUMOCTBIO B KUIKOH (asze.

24 Tlosicaute mpocteiiiyo (ha3oByr0 quarpaMMy COCTOSIHHSI TPEXKOMITOHEHTHBIX CHCTEM «T
—x». Tpeyronsuuku ['n66ca u Pozeboma. IBTEKTHKA B TPEXKOMIIOHEHTHON CHUCTEME.

25.I1osicHUTE TIPOCTEHITYIO (ha30BYIO TUArPAMMY COCTOSIHUS TPEXKOMITOHEHTHBIX CHCTEM <OK1
— %2» C OTPAaHUYEHHOW paCTBOPUMOCTBIO KOMIIOHEHTOB B KUJIKOM COCTOSIHHUH.

26.KakuMm ypaBHEHHEM OIMCBHIBACTCSI PACIPEICICHUE TPETHETO KOMIIOHEHTa MEXIy IABYMS
xuakuMu ¢azamu? Ot yero 3aBucuT ko3 duiment pacnpenenenus? Kak npoBoaurcs Bbl-
JiefIeHre KOMIIOHEHTA U3 PAcTBOpAa METOJIOM dKCTpakuuu? Yem pasnuyaroTcs 0JIHOKpAaTHas
HKCTPAKLUA U JpOOHAs SKCTpaKIHs?

TepmoauHaMuKka pacTBOpOB

27.1lpuBenuTe MpUMep TEPMOJWHAMHUYECKOW Kiaccu(puKanuu pacTBopoB. Kakue pacTBOpHI
Ha3bIBAIOTCS UJI€ATbHBIMHU, MPEIEIbHO pa30aBIeHHBIMU U HEU1€AIbHBIMU?

28.Kakue BeMYMHBI HA3bIBAIOTCS MAapIHATBHBIMA MOJBHBIMH BenmnunHamu? Kak ux ompene-
JSIFOT U3 ONBITHBIX JaHHBIX? [losgcHuTe rpaduyeckre MeTo sl (METO/, OCHOBAaHHBIN Ha OC-
HOBHOW (opMmyse uid napuuaibHOW MOJBHOM BEWYHHBI U METOA oTpe3koB). [losicHute
AQHAINTUYECKUN METOJ (II0 M3BECTHOW 3aBUCHMMOCTH COOTBETCTBYIOIIETO CBOWMCTBA pac-
TBOpA OT KOJIMYECTBA KOMIIOHEHTA B PACTBOPE).

29.3aBUCHMOCTD JIaBJICHHS HACHIIIEHHOTO TTapa PacTBOPUTENST HAJ PACTBOPOM OT MOJIbHOU
JI0JIM pacTBOPEHHOTO BenlecTBa. 3akoH Payns. Kak paccunrtaTs MOJSIpHYIO Maccy pacTBo-
PEHHOTO BELIECTBA C MOMOIIBIO 3aKoHa Paymnsa?

30.3aBHCUMOCTH JaBJICHHS HACBIIIICHHOTO Mapa JETYy4ero pacTBOPEHHOIO BEIIECTBA HAJl pac-
TBOPOM OT €r0 MOJIBHOM 10711 B pacTBope. 3akoH [ 'eHpu.

31.Kak paccunTath akTUBHOCTU M KOA(PPUIIUEHTH aKTUBHOCTEH KOMIIOHEHTOB Ha OCHOBE 3a-
KoHOB Payins u ['enpu.
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32.Kak paccuuTtaTh MaplHaIbHYI0 MOJbHYIO BEIMYMHY KOMIIOHEHTa B PacTBOpE MO M3BECT-
HOM 3aBUCUMOCTH NapLHUAIBHONW MOJIBHOM BEIMYHMHBI IPYroro KOMIIOHEHTA OT €ro MOJIb-
HOM JIOJI B PaCTBOPE.

33.00bacHUTE C TOUKH 3pEHUS] TEPMOJMHAMUKY, TOYEMY TeMIlepaTypa Havaja KpucTaJlIn3a-
LMY PACTBOPUTENS U3 pacTBOpa 3aBUCUT OT MOJISUIBHOM KOHLIEHTpAalMM pPacTBOPEHHOTO
BElleCcTBa B MpefiesibHO pa3baBieHHOM pacTtBope. Kpuockonuueckuii apdext. Kak paccuu-
TaTh MOJISIPHYIO MacCy paCTBOPEHHOI'O BELIECTBA C ITIOMOLIbIO0 KPUOCKOIHH.

34.00bgcHUTE C TOYKU 3pEHHS] TEPMOJMHAMUKU, NIOYEMY TEeMIIepaTypa KHUIIEHHUsS pacTBopa
3aBHCUT OT MOJISUIBHOM KOHIIEHTPAaLMK PACTBOPEHHOTO BEIECTBA B MPEACIbHO pa30aB-
JIEHHOM pacTBope. D0ymunockonuueckuii 3¢ dexr. Kak paccunraTs MOJIIpHYIO Maccy pac-
TBOPEHHOT'O BEIIECTBA C TIOMOIIBIO 30YTMOCKOINH.

35.00b4cHUTE C TOUKH 3pEHUS] TEPMOAUHAMUKH, TIOYEMY OCMOTUYECKOE JaBJICHUE TpEaeb-
HO pa30aBIEHHOTO PACTBOpPA 3aBUCHT OT €ro KOHIGHTpamuu. YpaBHeHue Bant-I'odda.
Kak paccuntarh MOJSIpHYIO Maccy pacTBOPEHHOIO BEUIECTBA C IMOMOILIBIO U3MEPEHUsl OC-
MOTHYECKOTO JAABJICHUS PACTBOPA.

36.00BCHHUTE C TOYKH 3pCHUA TCPMOJAUHAMHKHU, MTOYCMY TEMIICPATYPbI Havdalla KpUCTAJUIN-
3allMi KOMIIOHCHTA M3 paCTBOpa 3aBUCHUT OT MOJILHOM AO0JIKM BTOPOro KOMIIOHCHTA B pac-
TBOPC. ITosicaute BCJIIMYMHBI, BXOAAIIHNE B YPABHCHUC Hlpenepa.

DNEeKTPOXUMHUS

37.CpaBHUTE XUMHUYECKUI U 3JIEKTPOXUMHUYECKUN CIIOCOOBI OCYLIECTBICHHUS OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHOM peakiuu. M3 4ero coCTOMT 3JIEKTPOXUMHUYECKAs LENb U €€ KOMIIO-
HeHThI? Kakol paznen ¢u3ndeckoll XMMHUHM Ha3bIBaIOT TEOPETHUECKOW IJIEKTPOXUMHUEH?
HasoBute ee pa3nenbl 1 ykaxkute €€ CBI3b € 3a1a4aMHy IPUKIIATHON 3JIEKTPOXUMUU.

38.Kak mnpoucxoauso pa3BUTHE TMPEJICTABIECHUH O CTPOCHHU PACTBOPOB DSJIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appenunyc). [losicHuTe OCHOBHBIE NOJIOKEHUSI Teopunu Appe-
HUYCa; YKAXKUTE HEJOCTaTKU ITOW TEOPUH.

39.Kakue BeTMYMHBI HA3bIBAIOT YHEPTUEH KPUCTANTUIECKON PEIIETKH M YHEPTUEH coibBaTa-
nuu. Kakyro posib UrpaeT MOH-AMIIONBHOE B3aUMOJEHCTBUE B YCTOMUMBOCTH PacTBOPOB
JIIEKTPOJINTOB.

40.Kax ¢ TOukH 3peHHs TepMOJIMHAMUKH ONMCHIBAETCS MOH-MOHHOE B3aumoencTeue? Kakyro
BEJIMYMHY Ha3bIBalOT CPEIHEH aKTUBHOCTBIO U CPEAHUM KOI(PPUIMEHTOM aKTUBHOCTHU?
Kak oHHM CBsi3aHBI ¢ aKTUBHOCTBIO U KO3()(pUIIMEHTaMU aKTUBHOCTHU OTAEIbHBIX HOHOB?

41.Ilepeuncnure OcHOBHBIE nonyiieHUs Teopun Jlebas — XIokkens; MmosicHUTe ux Qusmnde-
ckuil cMbici. UTo Takoe moHHas atMocdepa? 3anuimmTe ypaBHEHHUS s K03 dUiImeHTa
AaKTUBHOCTH B II€PBOM, BTOPOM U TpETheM NpuOImkeHuu teopun [ledas — Xiokkens, mo-
SCHUTE BEJIMYUHBI, BXOJSAIINE B 9TH YPABHEHHUS.

42 B KakMX CHCTEMax BO3HUKaeT MU PYy3MOHHBIN noTeHran? B uém npuuuHbl €ro BO3HUK-
HOBEHHMS U CITIOCOOBI YMEHBILIEHUS TPU AIEKTPOXUMUYECKUX U3MEPEHUSX?

43.Kak cBs3aHBI MCKIAY coboit yACibHAas 3JICKTPOIPOBOJHOCTE PACTBOPOB J3JICKTPOJIUTOB U
OKBHUBAJIICHTHAA OJJICKTPOIIPOBOAHOCTL JJICKTPOJIUTOB B paCTBope? Kak oHH 3aBUCAT OT
MMpUPOAbI DJICKTPOJINUTA, PACTBOPA, KOHIICHTPAIIUU 3JICKTPOJINTA U TCMHCpaTypBI?

44 Yto Ha3bIBAIOT YHUCIIOM TepeHoca HoHa B pacTBope? Kakue M3BeCTHBI METOIBI UX OTpee-
JeHus?
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45.Kakyro BeIMUYMHY Ha3bIBAIOT IOJBUKHOCTHIO HOHA B pacTBope? IlosicHUTE 3aKOH HE3aBU-
CUMOT0 JIBHXeHHs noHOB Konbpayma.

46.1ToueMy M KaK MOABM)KHOCTH MOHOB, SKBHUBAJICHTHBIC AJIEKTPOIIPOBOTHOCTH JIEKTPOIUTOB
U YHCeJ IIepeHoca MOHOB 3aBUCAT OT KOHILIEHTPALIUU AJIEKTPOJIUTA B pamMKax Teopun [ebdas
— Xrwokkens — Onzarepa? OObsICHUTE, IOYEMY IIPU JABM)KEHUU HOHOB B PaCTBOPE BO3HUKa-
10T 2JIEKTPOPOPETUUECKHUIN B peIaKCallMOHHBIN 3P (EKTHI.

47.B uém 3axmouatorcs 3¢ dextsl Buna u [lebas — @anbkenrarena?

48.Kak ¢ MOMOIIBIO ANEKTPOXUMUYECKOTO MOTEHIMaNa (GOPMYIUPYETCS YCIOBHE 3IEKTPO-
XMMHUYECKOT'O paBHOBECHS Ha IpaHuUIle pa3ziena (as.

49.ITosicHUTE, B KAKOM ClIydae JEKTPOXUMHUYECKasl [Elb HAXOAUTCS B COCTOSTHUU TEPMO/IH-
HaMU4ecKkoro paBHoBecus. Kakas BennunHa HazbiBaeTcs nekTpoaBmxkyen cuioit (3/1C)
raibBaHuuyeckoro snementa? 3amumute Gopmyny Hepuera u ypaBHenue ['n66ca — 'enb-
MmroJibia. [TosicHUTE, 9YTO HA3BIBAIOT JIEKTPOTHBIM MTOTCHIIUATIOM.

50.ITpuBenure npumMep KinaccuUKaIMK SJIEKTPOIOB U AIEKTPOXUMUYECKUX IEneil.

51.Kak TepMoauHAMUYECKHE XapaKTEPUCTHKN XUMUYECKUX pPeakiuil, KO3 (OUIIMEHTHI aKTHB-
HOCTHU U YHCJIa IEPEHOCA ONPEACIAIOT ¢ IOMOIIbIO u3mepenus D1C?

XuMHuecKas: KMHETUKa
52.IlosicHUTE OCHOBHBIE NOHATUS XMMHUYECKONW KMHETUKU: CKOPOCTh PEAKIIMU, KUHETHYEeCKast
KpUBasi, KHHETUYECKOE YpaBHEHHE, KOHCTAaHTa CKOPOCTH, MOPSIOK PEaKLUu, MOJEKYIAp-
HOCTb 2JIEMEHTAapPHON PEAKINH, PEAKIIUN IEPEMEHHOTO MTOPSIKA.

53.ChopmynupyiiTe KHHETHUECKUN 3aKOH JeWcTBUA Macc. Kak Ui M3BeCTHOrO MeXaHW3Ma
PEaKIuu COCTABISAIOTCA KUHETHUECKHe ypaBHeHHsI? UTo Takoe mpsimas u oOpaTHas 3ajauu
KMHETUYECKOro aHaamn3a’?

54.Ilosicuute, MOYEMy KOHCTAHThI CKOPOCTH XUMUYECKUX PEAKIIUN 3aBUCIT OT TEMIEPATypHhI.
3anummuTe ypaBHeHue AppeHuyca. Kakas BenmnunHa Ha3bIBA€TCS SHEPIUEH aKTUBAIIUN?

55.Kakumu ypaBHEHUSMHU ONUCHIBaeTcs (opMalibHasi KUHETUKA HEOOpaTUMBbIXE peakluil Hy-
JIEBOT0, NIEPBOT0, BTOPOTO U TPETHETO MOPSAIKOB?

56.Kakue u3BeCTHBI METOIBI OTIPEACTICHUS MOPSAKA peaKkiuu?
57.Kak onpenenuTh KOHCTAaHTY CKOPOCTH XUMHUYECKOM PEAKITUU U3 ONBITHBIX IaHHBIX ?

58.Kakue peakuuu Ha3bpiBaloT cI0XHBIMU? ChopMynupyiTe NPUHLIKI HE3aBUCUMOCTH 3Jie-
MEHTapHbIX cTagni. Kak mo u3BECTHOMY YpaBHEHHIO XMMHYECKOM PEAKIIMU COCTABIISIOT
JUIsl He€ KNHETUYECKOE ypaBHEHUE?

59.Kakumu ypaBHEHUSIMU OTHCHIBaeTCSl (popMaibHass KHHETHKA OOPaTUMBIX PEaKIUi MepBo-
ro nopsaaka? Kak anemMeHTapHble KOHCTaHTBI ONPEAEIAIOT U3 ONBITHBIX JaHHBIX?

60.Kakumu ypaBHEHHsIMH ONHCBHIBaeTCs (opMalibHAsT KWHETHKA IMapauIeNbHBIX PEaKIUn?
Kak anemeHTapHbIe KOHCTAHTBI ONPEAEISAIOT U3 OMBITHBIX JAHHBIX?

61.Kakumu ypaBHEHUSIMU OMUCHIBaeTCS (opMaibHAss KUHETUKA TIOCIEI0OBATENbHBIX PEAKITHIA
Ha MpUMEpEe JBYX HEOOPATHMBIX peakIuil mepBoro mopsaka. Kak Ha rpaduke BBITISIIST
KUHETUYECKUE KPUBBIE HAKOIUIEHUS OTAEIbHBIX POIYKTOB.

62.YT0 Ha3BIBAIOT JIECMEHTAPHBIM aKTOM XUMHUYECKOW peakuuu? UTo HA3BIBAIOT SHEPTHEH
AKTHUBallUuU. Kaxk BBITJTIAAUT ITOBCPXHOCTH HOTGHHH&HLHOﬁ OHCPIruun XUMHUYECKOU peaKI_[I/II/I‘.7
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63.IlosicHuTe METO/A MEePEeXOJHOrO COCTOSHUS (aKTMBHPOBAHHOTO KOMILIEKCA). YKaXKHUTE
CBOMCTBa aKTHBHPOBAHHOT'O KOMILIEKca. Kak METOOM CTaTUCTUYECKOW TepMOAMHAMHKU
IPOBOJUTCS PACUYeT KOHCTAHTHI CKOPOCTH XMMHUECKOW peakuuu? HazoBUTE OCHOBHEIC
JONYIIEHHUS] TEOPUH aKTHBHPOBAHHOTO KOMIUIEKCAa. UTO Takoe TPaHCMHUCCHOHHBIN KO3(-
durment?

64.11losicHuTEe TEOPHIO COyIapeHHl B MPUMEHEHHH K OUMOJICKYIISIPHBIM PEAKIIUSIM.

Bonpock! k KypcoBBIM K3aMeHaM

Xumuaeckas TEPMOAUMHAMHUKA

1.  Usmenenwue >neprum ['ub6ca u seprun ['enpMronbia B XUMAYECKON peakiui. XUMH-
qyecKas [IepeMEHHasl.

2.  YpaBHEHHE U30TE€pPMbI XUMHUECKOH peakuu Bant-I'odpda. OnpeneneHre HanpaBiIeHUs
CaMOIIPOU3BOJIBHOTO NMPOTEKaHUsI XUMUYECKOW PEAKIMK 110 HAaYaJIbHOMY COCTaBY PEaKIMOH-
HOM CMeCH.

3. 3aKoH HeﬁCTBYIOHlHX macc. Pa3nuunble BUABI KOHCTAHT paBHOBECUSA U CBA3b MCIKAY
HUMU.

4.  PacyeT KOHCTaHT PaBHOBECHsS XMMHMUYECKUX PEAKLUN C MCIIOJIb30BaHUEM TaOJMIl CTaH-
JAPTHBIX 3HAYEHUHN TEPMOJUHAMUYECKUX ()YHKIUI.

5. 3aBUCHUMOCTb KOHCTaHThl XMMUYECKOH PeaKkLUU OT TeMIepaTypbl. Y paBHEHHE U300aphl
(M30XOpBl) XMMUUYECKOI peakLuu.

6. CBs3b ypaBHEHHE H300apbl U HM30XOpPhl XMMHUYECKOW peaknuu u mnpuHnumna Jle-
[laremnse.

7.  Pacyer KOHCTaHT PaBHOBECHUS XUMHUECKUX PEAKIIMH, UCIIONb30BaHUE YpaBHEHUH H30-
Oapbl ¥ U30XOPBHI.

8.  Pacuér usmMeHeHuUs SHTAIbIINM, BHYTPEHHEW HEPrUM U SHTPOIUU B XUMHUUECKOH peak-
IIUU C UCIIOJIb30BAHUEM ypaBHEHUS N300aphl U U30XOPbl XMMUUYECKOH peaklnu.

9. Bausaue O6H.[CFO JaBJICHUA peaKHHOHHOﬁ CMECH Ha €€ COCTaB.

10. Pacuer paBHOBECHOT'O COCTaBa PEAKIIMOHHOI CMECH 10 KOHCTAaHTE PaBHOBECHSI.

®a3oBbI€ paBHOBECHS

1. OCHOBHBIC TOHSITHS: (1)338., KOMIIOHCHT, CTCIICHHU CBOGOI[BI. Ycaopue MC)K(I)HBHOFO paB-
HOBECHA.

[TpaBuio ¢a3 'n60ca u ero BiBo. Kitaccuduxanus rereporeHHbIX CHCTEM.

3.  dazoBble AMarpaMMbl OJJHOKOMIIOHEHTHBIX CHCTeM (Boja, cepa, pocdop, muokcns yr-
nepona).
4.  VYpasnenue Knaneiipona, ypasuenue Knaneiipona — Knaysuyca, ux BbIBOI.

Pacuérsl ¢ ncnonb3oBanueM ypaBHeHull Knanelipona, Knaneiipona — Knaysunyca: naB-
JIeHUs Tapa HaJ *KUAKOW U TBEpAOH (a3oii, TemrepaTypsl IUIABJICHUS MPHU 3alaHHOM
JTaBJIEHUH, U3MEHEHUS SHTAJIBIINU TpU (a30BOM MEpEXoie.

6. dazoBas auarpamMma COCTOSITHUA HBYXKOMHOHCHTHOﬁ CHCTEMBI «T — 3K» C DBTEKTHUKOM.
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10.

11.

12.

13.

14.

15.

16.

q)aBOBBIe ,Z[I/IarpaMMLI I[BYXKOMHOHGHTHBIX CUCTCM «T — K» C HeOFpaHI/IquHOﬁ paCTBO-
PUMOCTBIO KOMIIOHEHTOB B JKHJKOM M TBEPJAOM COCTOSIHUU. Pa3nenenue cmeceil MeTo-
JIOM 30HHOM IIJIaBKH.

da3oBBIe auarpaMMbl IBYXKOMIIOHCHTHBIX CUCTEM «T — K» C OrpaHquHHOﬁ pacTBO-
PUMOCTBIO KOMIIOHCHTOB B TBCPJAOM COCTOSHHU.

dazoBas auarpamma HBYXKOMHOHGHTHOﬁ CUCTEMBI «T — XK» C KOHpr3HTHOﬁ TOYKOM
IJIaBJICHU .

dazoBas AuarpamMma HBYXKOMHOHGHTHOﬁ CUCTEMBI «T — K» C PIHKOHpr3HTHOI>i TOYKOH
IJIaBJICHU .

da3oBBIe AuarpaMMbl IBYXKOMIIOHCHTHBIX CHUCTEM <GK — II» C HeOFpaHquHHOﬁ PacTBO-
PUMOCTBIO KOMITIOHCHTOB B KUJIKOM COCTOSHHWH. ASGOTPOHHBIC CMECH.

Paznenenue BemiecTB myreM neperoHku. [Ipocras neperonka, qpoOHas neperoHka, pex-
TU(UKALUSL.

JlnarpaMMbl COCTOSIHUSI IByXKOMIIOHEHTHBIX CHCTEM <OK1 — 7K2» C OTpaHHMYCHHOH pac-
TBOPUMOCTBIO B JKUAKOHU (ase.

[Ipocreiimue aguarpaMMmbl COCTOSTHUSI TPEXKOMIIOHEHTHBIX CHCTEM «T — ». Tpeyroib-
HukH ['n66ca u Pozeboma. DBTEKTUKA B TPEXKOMIIOHEHTHON CHCTEME.

HpOCTCﬁMHC JAuarpaMmbl COCTOSHHA TPECXKOMIIOHCHTHBIX CUCTCM <GK1 — K2» C OI'PaHH-
YEHHOM PaCTBOPUMOCTBIO KOMIIOHCHTOB B )KHUJIKOM COCTOSIHWH.

Pacnpenenenue TpeThbero KOMIOHEHTA MEXIY NIBYMs KUAKUMH dazamu. KoapdunmeHt
pactipeenienusi. Briienenre KOMIOHEHTa U3 PacTBOpa METOAOM SKCTpakiuu. OmHO-
KpaTHas dKCTpaKLus, ApoOHasT HIKCTPAKITHS.

TepmoauHaMuKka pacTBOpOB

TepmoauHaMudeckas kiaccuukanus pactBopoB. MneanbHble, MpenenbHO pa30aBieH-
HBIE U HEUJI€ATIbHBIE PACTBOPSI.

[TapunanbHble MOJIBHBIE BEJIMYMHBI, UX ONpPENEICHUE U3 ONBITHBIX JaHHbIX. ['paduue-
CKHE METOAbI (METOJl, OCHOBAaHHbII1 Ha OCHOBHOI (opMmyIie JUIsl apuaTbHOW MOJIBHON
BEJIMYMHBI U METOJ OTPE3KOB). AHAJIUTUYECKHI MeToA (10 M3BECTHON 3aBUCHUMOCTH
COOTBETCTBYIOILIETO CBOMCTBA pacTBOpPA OT KOJIMYECTBA KOMIIOHEHTA B PacTBOPE).

3aBUCUMOCTbH JaBJICHUS HACBHIIIEHHOTO NTapa pacTBOPUTEIIS HAJl paCTBOPOM OT MOJIbHOM
JIOJIM paCTBOPEHHOTO BellecTBa. 3akoH Payns. PacueT MossipHOI Maccel pacTBOPEHHO-
r'O BEHIECTBA C MOMOUIBIO 3aKOHa Payis.

3aBUCHUMOCTb JABJIEHUSI HACBILIEHHOI'O Iapa JIETY4Eero pacTBOPEHHOIO BEILECTBA Hajl
pPacTBOPOM OT €r0 MOJIBHOM JIOJIM B pacTBOpe. 3akoH I eHpH.

Pacuer akTuBHOCTEH U KO3 (DUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB Ha OCHOBE 3aKOHOB
Paynsa u I'enpu.

Pacuer napruanbHOM MOJIBHOW BEJIMYMHBI KOMIIOHEHTA B PACTBOPE MO M3BECTHOW 3aBH-
CUMOCTH MapLUHUAIBHON MOJBHON BEIUYMHBI APYTOr0 KOMIIOHEHTA OT €ro MOJIBHOU J0-
JIM B pacTBOPE.

3aBUCUMOCTh TEMIEpAaTyphl Hayaia KPUCTAJUIM3ALMKM PACTBOPUTENS W3 pacTBOpa OT
MOJISITILHOM KOHIIEHTPAIMKM PACTBOPEHHOI'O BEIIECTBA B Mpe/iebHO pa30aBIeHHOM pac-
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10.

10.

11.
12.

tBOpe. Kprockonmueckwuii a3dext. Pacyer MonsspHON MacChl paCTBOPEHHOTO BEIIECTBA
C IOMOILBIO KPUOCKOIHUH.

3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS PacTBOpa OT MOJISUIBHOM KOHIIEHTPALMU PacTBO-
PEHHOr0 BEILECTBAa B MpPEENIbHO pa30aBIeHHOM pacTBope. DOyJUIMOCKONNYECKUN 3¢-
¢exT. Pacuer MOIsIpHON Macchl pacCTBOPEHHOTO BEIIECTBA C OMOILBIO H0YIITHOCKOIHH.

OcmoTHuecKkoe JaBlieHHUE MpelelbHO pa30aBICHHOrO pacTBopa. YpaBHeHue Bant-
o da. Pacyer MossipHOI Macchl pacTBOPEHHOTO BEIIECTBA C MOMOIIBIO U3MEPEHUS
OCMOTHYECKOI0 JJaBJICHUS pacTBOpa.

3aBUCMMOCTh TEMIIEpPaTyphl Hayajga KPUCTALIM3AIMK KOMIIOHEHTa W3 pacTBopa OT
MOJIBHOM JIOJIM BTOPOTO KOMIIOHEHTA B pacTtBope. ¥YpasHenue [lpeaepa.

DNEeKTPOXUMHUS

XUMHUECKUH M 3JIEKTPOXMMUYECKMHA CHOCOOBI  OCYLIECTBICHHSI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHON peaKIMU. DIEKTPOXUMHUUECKas 1IeNb U €€ KOMIIOHEHTHI. Ompenene-
HUE TEOPETUYECKON IEKTPOXUMHUH, €€ Pa3Aeibl U CBA3b € 3a7a4yaMu MPUKIATHON JJIEK-
TPOXUMHUH.

PazButue mpexacraBieHuit o crpoeHuu pactBopoB 3nektposmtoB  (T.I'potryc,
M.®apaneii, C.Appennyc). OCHOBHBIE TTOJIOKEHUSI TEOPUH AppEeHnyca; HEIOCTATKH ITOM
TEOPHH.

DOHeprus KpUCTAJUIMUYECKON PElIeTKH U 3HEprus cojapBaranuu. MoH-aunonbsHoe B3aumMo-
JEMCTBHE KaK OCHOBHOE YCJIOBUE YCTOMUMBOCTH PACTBOPOB JIEKTPOIUTOB.

TepMoguHaMUYECKOE OMUCAHUE MOH-WMOHHOTO B3auMozaeucTBUs. [loHATHS cpeaHen ak-
TUBHOCTH U CpefHero kod(hduimeHTa akTHBHOCTH; UX CBSI3b C aKTUBHOCTHIO U KOd(PPu-
[UEHTAMH aKTUBHOCTH OTHEIbHBIX MOHOB.

OcHoBHbIe nonymieHus: Teopun Jlebas — Xrokkens; ux ¢pusndeckuit cMmpicia. MoHHas at-
Mocdepa. YpaBHeHus uisi Kod(ppuUIlMEHTa aKTUBHOCTH B IMEPBOM, BTOPOM U TPEThEM
npubnmxeHnn teopun Jledas — Xrokkens.

Jud¢y3noHHbI MOTEHIMAN, MPUYUHBI BO3HUKHOBEHMSI U CIOCOOBI €r0 yMEHbIIECHUS
IIPU DJIEKTPOXUMUYECKUX U3MEPEHHUSX.

VYaenbHas 3I€KTPONPOBOJHOCTh PACTBOPOB 3JEKTPOIMTOB M AKBHUBAJIEHTHASI AJIEKTPO-
IIPOBOJAHOCTD 3JIEKTPOJIMTOB B PAacTBOPE, MX 3aBUCHUMOCTb OT NPUPOABI JIEKTPOJIUTA,
pacTBopa, KOHLIEHTPALMH JIEKTPOJIUTA U TEMIIEPaTyPhl.

Yucna MEpeHOCa NOHOB B PACTBOPEC U METOJAbI UX OIIPCIACIICHUS.
HO}IBI/I)KHOCTI/I HOHOB B paCTBOPEC 1 3aKOH HE3aBHCHMOI'O JIBUKCHHA HOHOB Konbpayma.

3aBUCUMOCTh MOABUKHOCTEM, SKBUBAJIEHTHOM 3JIEKTPOMPOBOJHOCTH U YHUCEN MEPEHOCcA
OT KOHIIEHTpanuu B pamkax Teopun Jlebas — Xrwokkens — Ouzarepa. @u3nuecKuii CMbICI
AIEKTPOPOPETUUECKOTO U PeIaKCaluOHHOTO 3P (HEKTOB MPHU JIBHKCHUH NOHOB B PaCTBO-

pe.
Dddextsr Buna u Jlebas — danbkeHrarexa.

[ToHsITHE >MEKTPOXUMHYECKOTO MOTEHIMANA U YCIOBUE IJIEKTPOXHUMHUUYECKOTO PaBHOBE-
Cusl Ha TpaHuIle pasnena ¢as.
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13.

14.
15.

N o g &

10.

11.

12.

13.

PaBHoBecHbie snekTpoxumudeckue uenu u ux IC. @opmyna HepHcra u ypaBHeHHE
['m66ca — I'enpMronbiia. [ToHATHE AIEKTPOIHOTO MTOTEHITHAA.

Knaccudukanus 351eKTpoI0B U SJICKTPOXUMHUECKUX IICTICH.

OmnpeneneHne TEPMOIUHAMUYCCKIX XapaKTEPUCTUK XMMUYECKUX peakinuid, koddduiu-
€HTOB aKTUBHOCTH U YHMCEJl IepeHoca Ha ocHOBe u3Mepenus JDJ1C.

XuMu4ueckasd KUHETHKA

OCHOBHBIE MOHATHUSI XUMHUYECKON KMHETUKU: CKOPOCTh PEaKlUU, KHHETUYECKasl KpuBas,
KMHETUYECKOE YypaBHEHHE, KOHCTAHTa CKOPOCTH, MOPAJOK PEaKIUH, MOJEKYJISIPHOCTH
3J€MEHTapHOU peaKklnM, PEaKluy MePEMEHHOT0 MOPsAKa.

Kunernueckuii 3aKoH HeﬁCTBHH Macc. CocTaBiIeHHE KMHETHYECKUX ypaBHeHI/Iﬁ I U3-
BC€CTHOI'O MCXaHU3Ma pCaKIU. HpﬂMaﬂ n 06paTHas[ 3aJa4u KMHCTHYCCKOI'O aHaJixn3a.

3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XMMHMUYECKON PEAKIUU OT TEMIIEpPAaTyphbl. Y paBHEHHE
AppeHuyca. DHeprus akTUBaLUHU.

HeoOpatumeble peakiiuu HyJI€BOT0, IEPBOT0, BTOPOTO U TPETHEro MOPSIKOB.
Mertonbl onpeaeneHus nopsijaKa peakiuu.
OrnpezeneHne KOHCTAHTBI CKOPOCTH XMMUUYECKOW PEAKLIUK U3 OIBITHBIX JaHHBIX.

CroXHEIE pCaKkuunu. HpI/IHIII/IH HE3aBUCUMOCTH J3JICMCHTAPHBIX CTaI[I/II\/JI. MGTOIIBI COCTaB-
JICHUSA KMHCTHYCCKHUX ypaBHeHHﬁ.

dopmanibHas KMHETHKAa OOpaTHMBIX peaklui mepBoro mnopsjaka. OnpeneneHue 31eMeH-
TapHBIX KOHCTAHT U3 OINBITHBIX TAHHBIX.

CDOpMaJ'IBHaSI KHHCTHKA MapalJICJIbHbIX peaxunﬁ. Onpez[eneHI/Ie QJICMCHTAPHBIX KOHCTAHT
M3 OIIBITHBIX JaHHBIX.

®dopmanbHas KUHETUKA TTOCIIEIOBATEIBHBIX PEaKIMil Ha IPUMEpPE JABYX HEOOPATUMBIX pe-
akLMil mepBoro nopsaka. Knunernueckne KpuBble HAKOIUIEHUS OTJEIbHBIX TPOAYKTOB.

DneMeHTapHbIe aKThl XUMUYECKUX PEaKIUd U (PU3NYECKUN CMBICI SHEPTUU aKTUBAILUU.
IToBepXHOCTH MOTEHLIUAILHON SHEPTUU.

MeTtol mepexoqHOro COCTOSIHUS (aKTUBHPOBAHHOTO Komiuiekca). CBOHCTBAa aKTHUBUPO-
BaHHOTO KoMIuiekca. CTaTUCTUUECKHUH pacdyeT KOHCTAHThl CKOpOoCcTH. OCHOBHBIE TOMyLIe-
HUS TEOPUH aKTUBUPOBAHHOTO KOMITJIEKca. TpaHCMUCCUOHHBINA KOA(G(UIIUEHT.

TCOpI/IH coy;[apeHHﬁ B IPUMCHCHUU K 6I/IMOJ'ICKyJ'I$IpHBIM PCaKIUAM.

[Tpumeps! OMIETOB K SK3aMEeHAM

OI'bBOY BO «KybaHCcKkHil TOCY/1apCTBEHHBI YHHBEPCUTETY
DakynbTeT XUMHUH U BBICOKUX TEXHOJOTUM
Kadenpa pusnueckoit xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
Jucnumnmaa «Dusndeckas XUMUS», 9acTh 1

SK3AMEHAILIMOHHBIN BUJIET Ne 1.
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1. PacyeT KOHCTaHT paBHOBECHUSI XUMUYECKUX PEAKIUN C UCIIOJIb30BAaHUEM Ta0IUI] cTaHgapT-
HBIX 3HAYCHUH TEPMOJUHAMUYECKUX (PYHKLUH.

2. 3aBUCHMOCTb TEMIIEPaTyphl Hayalla KPUCTAJUIM3ALUU PACTBOPUTEIS M3 PacTBOpa OT MO-
JSUIBHOW KOHLEHTpAallMM PacTBOPEHHOI'O BELIECTBAa B MPEAETIbHO pa30aBICHHOM pPacTBOPE.
Kpuockommnueckuii 3pdext. Pacuer MosipHON Macchl paCTBOPEHHOTO BEIIECTBA C MTOMOILBIO
KPHUOCKOIINH.

3aBeayromuii kadeapoit
(buU3HYECKON XUMUH, J1.X.H., Pod. B.U. 3a0onoukuit

®I'bOY BO «KybaHckHii rocyJapCTBEHHBIN YHUBEPCUTET
dakynbTET XUMHH B BBICOKHX TEXHOJOTHUMA
Kadenpa pusngeckoii xumun
Hanpasnenue 04.03.01 Xumus, 2018-2019 yu. ron
Jucuumninaa «Pu3ndeckas XUuMUs», 4acTh 2

DK3AMEHAIIMOHHBII BUJIET Ne 2.

1. Xumuueckuii U 3JIEKTPOXUMHUYECKHH CIIOCOOBI OCYIIECTBICHUS! OKUCIUTEIHHO-
BOCCTAHOBUTEIBHOM pEaKIUU. IICKTPOXUMUUYECKAS IIETTh U €€ KOMIIOHECHTHI.

2. ®opMarbHas KUHETHKA O0paTUMBIX peakluii nmepBoro nopsaka. OnpeneneHue dJeMeHTap-
HBIX KOHCTAHT U3 OTBITHBIX JTAHHBIX.

3aBenyromnmii kKageapoit
buznyeckoit XumMun, 1.X.H., Mpod. B.U. 3a6onouxuit

OneHouHble cpescTBa JUIsl MHBAIMJIOB U JIULL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 370-
POBBS BEIOMPAIOTCS C YUETOM MX MHAMBHUIYAJIbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIMJIAM U JIMILIaM C OTPaHUYEHHBIMHU BO3MOXXHOCTSMU 3]10-
POBBS IPEOCTABIISAETCS TONOJHUTEIBHOE BpeMs Ul MOATOTOBKH OTBETAa HA SK3aMEHE;

— MpU TPOBEJICHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTaTOB 00yYeHHs MHBAINU/OB U JIMIL
C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI IPETyCMATPUBAETCS UCIIOJI30BAHUE TEXHUYE-
CKUX CPEJCTB, HEOOXOJAUMBIX UM B CBSI3U C UX MHAMBHUIYaTbHBIMU OCOOEHHOCTSIMU,

— MpU HEOOXOIUMOCTHU JUIsl 00Yy4YaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]10-
POBbSl M MHBAJIMJIOB MPOLielypa OLIEHUBAHUS PE3yJIbTaTOB 00YUYEHUS MO JUCLUILINHE MOKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponetypa olieHMBaHMS pe3yabTaToOB 00yYEHHsI HHBAJIHMJIOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 370POBbsI [0 JUCUUIUIMHE (MOAYJIO) MpeaycMaTpuBaeT MpeaoCTaBlIeHUE
uHpopManuu B popMmax, aJanTUPOBAHHBIX K OIPAaHUYEHHUSIM UX 3/J0POBbS U BOCHPUSATHS WH-
dbopmaruu:

JUid U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyLIEeHUSIMH OIIOPHO-JBUTATEIBHOTO allapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
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S. IlepeyeHb OCHOBHOM W JONOJHUTEJIbHON y4eOHOH JHTEpaTypbl, HEO0X0AUMOIT
JJISL OCBOEHMSI JTUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHast IUTEpaTypa:

1. [TomoBa, A. A. ®usnueckas XumMus [ IIESKTPOHHBIN pecypc] : yueObHoe mocodue / A.
A. Tlomosa, T. b. Ilomoma. - Cankr-lIlerepoypr : Jlams, 2015. - 496 c. -
https://e.lanbook.com/book/63591#authors

2. OcHOBBI (PU3UYECKON XMUMHH: y4eOHOE ITOcOOMe /IJIsi CTYyIeHTOB BYy30B (B 2 4.). Y. 1.
Teopus. B.B. Epemun u ap. M.: BUHOM. Jla6oparopus 3nanwmii. 2013. .

3. OcHOBBI (HU3NYECKON XMUMHH: y4eOHOE ITOCOOUE JIJIst CTYICHTOB BY30B (B 2 4.). Y. 2.
3anauun. B.B. Epemun u ap. M.: BUHOM. Jlaboparopus 3Hanuii. 2013. .

5.2 JlononaHUTENIbHAS JIUTEpATYpa:

1. ®usnueckas xumus [ INEKTPOHHBIN pecypc] : yueOHoe nmocodue / I'. B. bymunopo-
Ba, 0. I'. TamsmernunoB, X. M. fpomesckas, B. I1. bapabanos ; MunucrepcTBo odpazoBa-
Hus ¥ Hayku Poccun, @enepalibHOE rocyaapcTBeHHOE OI0KeTHOE 00pa3oBaTeNibHOE yupe-
JKJIEHUE BBICIIETO NMpodeccuoHanbHOro oopa3oanus KazaHckuii HAMOHAIBHBIN UCCIIET0BA-
TEJIbCKUI TeXHONOrn4eckuii yausepcutet. - Kazanb : U3g-s80o KHUTY, 2012. - 396 c., uin. -
http://biblioclub.ru/index.php?page=book&id=258360

5.3. llepuoauyeckue U3aaHUS:

1. XKypnan ¢pusznueckoi Xxumuu;
2. XypHan DneKTpoxumus;,

3. Kypnan Kuneruka u karamus.

6. Ilepeuyenb pecypcoB MH(OPMANHMOHHO-TEJEKOMMYHHMKAIMOHHON ceTn «UH-
TepHeT», He00XOAUMBIX /IJIS OCBOEHUSI AU CUMIIIMHBI (MOLYJ151)
1. eLIBRARY - Hayunas snextpoHHas 6ubiamnoreka (Mocksa)
http://www.elibrary.ru/
2. DIeKTpOHHAs KOJUIEKIHs HAyYHOH M TEXHUYECKOH MOJIHOTEKCTOBON M OMOIHO-
rpaduueckoit napopmarmu ScienseDirect — http://www.sciencedirect.com

7. Meroanyeckne YKa3aHMs I O0y4alOIIUXCH IO OCBOCHHIO JHCHMIIMHBI
(Mmopmy.Jist)

VYcenemHoe OCBOCHUE IUCLMILIMHBL IMPEANOaracT aKTUBHOE, TBOPYECKOE Y4acTHE
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO0rre pekoMeHIau
V3ydyeHrne AUCHMIUIMHBI CIENyeT HayuHATh C MpopaboTKu pabouell MporpamMmbl,
oco0oe BHUMaHHe, yJelsis IeIsIM | 3a/1a4aM, CTPYKTYPE U COJICPKAHUI0 Kypca.

CamocrosiTenpHas paboTa IPOBOIUTCS C IENIbIO YITYOIeHUS 3HAHUM 110 TUCIUTILINHE
U TIPE1yCMaTPUBAET:

- YTEHUE CTYJAEHTaMH PEKOMEHJOBAHHOW JIUTEPATYPhl U YCBOCHHE TEOPETUUYECKOTO
Marepuana JuCUUIUINHBI;

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHeT-UCTOYHUKAMU;

- OJITOTOBKA K 3a4eTy.

[InanupoBaHNe BPEMEHU HAa CaMOCTOSTENbHYIO paboTy, HEOOXOAUMOTO Ha U3YYCHHUE
HACTOSIIICH JAUCIUIUIMHBI, CTY/IGHTaM JIy4Ille BCETO OCYIIECTBISATH Ha BECh CEMECTp, MpPEry-
CMaTpuBas IPU 3TOM PEryJsipHOE MOBTOPEHHE MPOMAEHHOro Marepuana. Martepuai, momny-
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YeHHBIM Ha JICKIMAX, HGOGXO,Z[I/IMO PEryiIsipHO JOMOJHATE CBEACHUAMUA U3 JIMTCPATYPHBIX UC-
TOYHUKOB, IPUBCICHHBIX B pa60qe171 nporpaMme JUCHUIIIINHBI.

PaboTa ¢ KOHCIIEKTOM JIEKIIUI

[IpocMOTpUTE KOHCIEKT Cpa3y IMOCie 3aHSITHH, OTMEThTE MaTepuall KOHCIIEKTa
JIEKIMI, KOTOPBIA BBI3BIBACT 3aTPYIHEHUS Ui NMOHMMaHUs. [lonpiTaiiTech HAUTH OTBETHI HA
3aTPYJHUTENIbHBIE BOIIPOCHI, UCIOJIb3Ys PEKOMEHAYEMYIO JuTeparypy. Eciiu camocTosiTenbHO
HE yJa10Cch pa3o0paThCs B MaTepuaie, cPopMyIupyiuTe BOMPOCH U 00paTUTECh 3a TTIOMOIIIBIO
K TIPEMoaBaTel0 Ha KOHCYJIBTAIMKN WM OJIMbKaliel jJekuuu. PeryaspHo oTBoxuTe Bpemst
JUIs IOBTOPEHUSI TIPOMJEHHOTO MaTepuaia, MpoBEpsisi CBOU 3HAHUS, YMEHHUS U HAaBBIKU IO
KOHTPOJIbHBIM BOTIPOCAM.

Beinonaenue 1abopaTopHbIX padoT

Ha 3ansitun nonyunte y npenojaBaress rpaduK BHIIOJIHEHUS Ta0OpaTOPHBIX PadoT.
[Tonyuure Bce HEOOX0MMMOE MeToarueckoe obecnieueHue. [lepen mocemeHrneM gaboparopun
U3Y4UTEC TEOPHUIO BOINPOCA, NPEANOIAraeMoro K HCCICIOBAHUIO, O3HAKOMBTECh C
PYKOBOJICTBOM II0 COOTBETCTBYIOIIEH paboTe M MOATOTOBBTE MPOTOKOJI MPOBEACHUS paboThI,
B KOTOPBIi 3aHECUTE:

— Ha3BaHHUE pabOThI;

—  3aroTOBKH TaOJIHIL JIs 3aII0THEHUS SKCIIEPUMEHTAIbHBIMU JIAHHBIMH HAOJIOICHU;

— ypaBHEHHUS XMMHYECKHX PEaKIMil MPEBPAIICHUN, KOTOPbIE OYIYT OCYIIECTBICHBI
IIPpH BBIITIOJITHCHHHU SKCIICPUMCHTA,

— pacueTHble POPMYIIBI.

OdopmneHue OTYETOB JIOJDKHO TPOBOJUTHCSA IMOCIE OKOHYaHUs paboThl B
naboparopun. Jlns TOATOTOBKM K  3alIUTe OTYETa CIIEAyeT MPOaHAJIM3UPOBATH
DKCMIEPUMEHTAJbHBIE PE3YNbTaThl, COMOCTaBUTh WX C M3BECTHBIMH TEOPETUUYECKUMU
MOJIO)KEHUSMU, CIIPAaBOYHBIMM WJIM JINTEPATYPHBIMU JAHHBIMHU, OOOOIIUTH pE3yIbTAThI
UCCIIIOBaHUN B BUJIE BHIBOJOB IO paboTe, MOArOTOBUThH OTBETHI Ha BOIPOCHI, TPUBOAUMBIE B
METOJMYECKUX YKa3aHUAX K BBITOJIHEHHIO JTa00OPaTOPHBIX paboT.

Mertoandeckue peKoOMEHIAIMHU TIPETNOo1aBaTelsIM 10 METOANKE MPOBEACHUSI OCHOBHBIX
BUJIOB YU€OHBIX 3aHATUN

Jlekn

MeToauka 4TeHHs JeKIUN

Jlexuuu SBISIOTCSI OTHUM M3 OCHOBHBIX METOJIOB OOYYEHHS MO JUCIUIUIMHE, KOTOPHIE
JIOJIKHBI peIlaTh CIEAYIONINE 3a/1a4Uu:

—  U3JI0KUTh BaXHEHUIIUMH MaTepuan NporpaMMbl Kypca, OCBEIIAIOMIMI OCHOBHBIE

MOMEHTEI,

— pa3BUTh Yy CTYJIEHTOB IMOTPEOHOCTh K CaMOCTOSITENIbHOW paboTe Haa y4eOHOW u

Hay4YHOU JTUTEPATYPOU.

I'maBHOM 3a/1auell KaXKI0W JEKIUH SIBISETCS PACKPBITHE CYITHOCTH TEMBI U aHAJIU3 €€
[JIAaBHBIX TMOJIOKEHUN. PekoMeH1yeTcsl Ha EpBOM JIEKIIUU JI0BECTHU 10 BHUMAHHUSI CTYACHTOB
CTPYKTYPY Kypca M €Tr0 pa3Jieibl, a B JaJbHEHUIIIEM YKa3bIBaTh HAYaJIO KaXKI0T0 pasziena, CyTh
U €ro 3ajavd, a, 3aKOHYHMB U3JI0KEHUE, TIOJBOJUTH UTOT IO 3TOMY pa3zeny, YTOOBI CBSI3aTh
€ro CO CIEIYIOIIHM.

Coneprxanue JTeKIui

CogepxaHuie JEKIHM ompexaensercs pabodueil mporpammoil kypca. Heobxomumo,
yTOOBl KaXKJas JIEKIMS OXBaThlBaJla W HWCYEPNbIBAJIa OMPENCICHHYI0 TeMy Kypca |
MPENICTaBIsIa COOOM TOTUYECKU BIOJHE 3aKOHYCHHYIO padoty. Jlydine cokpaTUTh TeMy, HO
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HE JOMYyCKaTh MEpEpbiBa €€ B TAKOM MECTe, KOIJla OCHOBHAs HJEs €Il MOJHOCThIO HE
packpbITa.

JlaGopaTopHble 3aHATHUS

MeTtoauka npoBeeHHs TaOOPaTOPHBIX 3aHATHIA

Llenssmu mpoBeeHHst 1a00PATOPHBIX PAOOT SABIAIOTCS:

— YCTaHOBJICHHE CBA3€H TEOPUM C TMPAKTUKOW B (opMe HKCIEPUMEHTAIBHOTO

MOJITBEP K /ICHUS TIOJIOKEHUHN TEOPHH;

— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOTYYCHHbIE PE3YIbTAThI;
— KOHTPOJIb CAMOCTOSTEIILHOM paboThl CTYJIEHTOB [0 OCBOCHHIO KypCa;
— 0o0y4eHue HaBbIKaM IPO(eCCUOHATILHOM 1eATEIbHOCTH

[lenu 1abopaTOpHOTO MPAKTUKyMa JTOCTUTAIOTCS HAWIYYIINM 00pa3oM B TOM cllyyae,
€CJIM  BBINOJIHEHUIO OJKCIEPUMEHTa IMPEALIECTBYeT ONpeesieHHas IOArOTOBUTEIbHAS
BHeayauTopHas pabota. [loaTromy mnpenomaBaTens 00s3aH JOBECTH 1O BCEX CTYIEHTOB
rpaduk BBHIMOJIHEHHS] J1a0OpATOPHBIX pPabOT € TeMm, uYTOObl OHM MOTJM 3aHUMATHCA
LEJICHANPABIECHHON JOMAIIHEN MOArOTOBKOM.

[lepen HayasoM O4YEpPEAHOTO 3aHATHS IMpErNojaBaTellb JIOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBIIOJHEHHIO Ja0OpaTopHOil paboOThl IyTeM KOpPOTKOTO
co0eceloBaHUs U MPOBEPKH HAIMYHUS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEACHUS
paboThL.

8. Ilepeyenb  HH(POPMANMOHHBIX  TEXHOJIOTHH, HMCHOJb3yeMbIX  MPH
OCYIIeCTBJIEHHH 00pa30BaTeJLHOI0 Mpomecca mno AUCHUIUIMHE (MoayJiw) (mpu
He00X0UMOCTH)

8.1 Ilepeyenp HEOOXOAMMOI0 NPOrPAMMHOI0 O0ecIeYeHUs!
1. MS Office (Word, Excel, PowerPoint).
2. IlporpamMmMHOe obecrieueHue s CIaOOBUISAIIHX.

8.2 Ilepeyenb He0OXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - HayuHnas snexkrponHas oudnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MarepuajibHO-TeXHHYecKas 0a3a, HeoOXoaMMasi VI OCyHIeCTBJIeHHs 00pa3o-
BaTeJIbHOIO Mpouecca no AMCHUIINHE (MOAYJII0)

MaTepI/IaHBHO'TeXHI/I‘{eCKOG obOecrieucHue JAUCIHHUITITNHBI

No Bun pabor
(MOAyJIsl) ¥ OCHAIIEHHOCTh

1. JlexumoHHbIe 3aHATHS | YueOHast ayIuTOpHs Ul MPOBEACHUS 3aHATHH JEKIMOH-
HOro tuma, aya. 322c, yn. CraBponoisibekas, 149. Kowm-
TUIEKT y4yeOHOM MeOenu, J0cKa-dKpaH yHHBEpcalbHas, KO-
POTKO(OKYCHBIH HMHTEPAKTUBHBIA IMPOEKTOP, MYJIbTUME-
nuiiHas kadeapa.

2. Cemunapckue 3aHaTusl | YueOHast ayJUTOpHs AJIs MPOBEJIEHUSl 3aHATUNA CeMUHap-
ckoro tuna — aya. 332, xopn. C (ynuna CraBporosbckas,
149). Kommiekt y4eOHOW MeOemnu, MenoBas J0cKa, mepe-
HOCHO€ MYJbTHUMEMIHOE 000pyI0BaHHE

3. JlaGoparopHble 3aHs- | YueOHbIe 1a00paTOpUN YKOMIUIEKTOBaHHbIE, CHEIHATH3U-
TUA pOBaHHOM MeOeNblo, BBITSKHOW CHUCTEMOM BEHTHJISALUHU,
MEJIOBBIMH JIOCKaMH, CPEICTBaMHU IOKapHOM Oe30rmacHo-
CTH W OKa3aHWsl MEPBOM MEIUITMHCKOW MOMOINH, Jabopa-
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TOpHBIM oOOOpynoBanuem — ayxa. 334, kopn. C (ynmuua
Craspornoibckasi, 149):

- TEpMOCTaT;

- yueOHO-1a00paTOPHBIN KOMILIIEKC «XUMHUS;

- IEPCOHAJILHBIN KOMIIBIOTED;

- KOK-3;

- pH-metp;

- myasTuMeTp AKTAKOM ABM-4084 — 4 mit.;

- KOHJTYKTOMETD;

- pedpakTomeTp;

- TIOJISIPUMETD;

- AYEHKU KOHAYKTOMETPUYECKUE.

- MCTOYHHMK HUTAHMS TOCTOSHHOTO TOKa CTaOHIM3UPO-
Ba”HbIA b5-49;

- BOoJIsiHAs OaHsl.

['pynmnoBele  (MHIUBU-
JyallbHbl€) KOHCYJIbTa-
U

YueOHast aynuTopus Ui MPOBEACHUS 3aHATHH CeMUHap-
ckoro tuna — aya. 332, kopn. C (ynuna CtaBpornosibckas,
149). IlepeHocHOE MYJIBTHUMEIUHHOE 000PYIOBAHHE.

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOYHAsI aTTe-
cranus

VYyeOHast ayauropus JUIsl IPOBEACHMS 3aHATUN CEMHHap-
ckoro tuna — ayna. 332, kopn. C (ynuna CtaBporoibekas,
149). IlepeHocHOe MyapTUMEANIHOE 000pYI0BaHUE.

CamocTosiTenpHas pa-
oora

KaOuneTsl nnsi caMoCTOSATENbHONW pabOThI, OCHAIICHHBIE
KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIOYEHHUS
K cetu «VHTepHET», MPOrpaMMOil SKPaHHOTO yBEIUYCHHUS
U oOecreueHHbIe TOCTYIIOM B AJIEKTPOHHYIO MH(pOpMaIu-
OHHO-00pa30BaTENbHYIO Cpely yHUBepcuTera — ayd. 329
kopi. C, ayn. 140 (ynuna CtaBpononbckas, 149).

KypcoBoe mnpoektupo-
BaHUE  (BBINOJHEHHUE
KYpPCOBBIX paboT):

Jlaboparopun, yYKOMITJIEKTOBaHHBIE CIEIMATU3UPOBAHHOMN
MeOenbIo0 U 000pyI0BaHUEM JIJIs KYPCOBOTO MPOEKTHUPOBA-
HUS (BBIIIOJIHEHUE KYPCOBBIX paboT):

- JJabopaTopus IICKTPOMEMOPAHHBIX SBIICHUH — aya. 326
kopm. C,

- nabopaTtopus dJIeKTpoMeMOpaHHOTO cuHTe3a — aya. 330
kopm. C,

- 1abopaTopusi MPOSKTUPOBAHMS U ONITUMHU3AINH IIEKTPO-
MeMOpaHHBIX TporeccoB — aya. 337 xopi. C,

- 1abopaTopusi PeCypco- U dHEPTrocOEperammux TEXHOIIO0-
ruif — ayn. 341 xopn. C,

- nmabopaTopusi MEMOPAHHOTO MAaTE€pPUAJIOBEICHHUS — ay/l.
345 xopm. C.
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