MNMHOBPHAYKN POCCUA
®ENEPAIBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3SOBATEJIbHOE YYPEXXOAEHUE
BbICLLEINO ObPASOBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBeaytowmin kacegpomn
gusuyeckol xumuu

V Kozadepos O.A.

07.02.2023 r.

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINNHbBI

B1.0.14. ®usunyeckasa n KkonnomgHasa XumMmus

-—

. Koa v HaumeHoBaHuMe HanpaBneHusi NOAroToBKM/cneunanbHOCTU:
33.056.01 «®apmayusi»

2. Mpodunb nogrotoBku/cneunanusaumua: Papmayus

3. KBanudmkauma BbinyCcKHUKA: 1pogu3op

4. dopma oby4eHuUs: oyHas

5. Kacheppa, oTBevaroLwas 3a peanmsaumo QUCLUNIUHBI:

Kaghedpa gpusuyeckol xumuu

6. CoctaButenu nporpammbl: 506puHckas E.B., doueHm, K.x.H.

N

. PekomengoBaHa: HMC xumunyeckoro cakynbteTta ot 17.05.2023,
npoTokon Ne 5

8. YuebHbIn roa: 2023/2024 CemecTtp(bl)/TpumecTp(bl): 2; 3



9. Llenn 1 3apgayum y4eO6HOW AUCLUNIIUHDI.

e cghopmuposamp y cmydeHma riofiHyo cucmemy ripedcmassieHul 06 obwux KayecmeeHHbIX U
KONUYeCcmeeHHbIX 3aKOHOMEPHOCMSIX [POMeKaHusl XUMUYECKUX rpoueccos u sieneHul,
8K/IlO4asi 10BEPXHOCMHbIE, 8 pPa3fUYHbIX (bUBUKO-XUMUYECKUX cucmemax, 8 MmOoM uyucre
MUKPOOUCIePCHbIX, OMuUPasiCb npu 3mom Ha ¢hyHOameHmarslbHble MooXeHUsT hU3UKU U XUMUU U
yyumbieasi crneyughbuky yHusepcumemckol nod2omosKu crieyuanucma e obrnacmu ¢ghapmayuul.

OcHogHble 3adayu QUCUUNIUHbI:

e [103HAKOMUMb Yy4aujUXCsi C OCHOBHbLIMU 3aKOHaMu rpomeKaHusi irobbiXx @OU3UKO-XUMUYECKUX
fpoueccos 80 8PeMEHU U 3aKOHO8 YCMaHOB/IeHUS] XUMUYECK020 U ¢ha308020 pagHOBECUS;

e Oamb OCHOBbl Yy4eHUsT O pacmeopax, 8K/IKOYasi  pacmeopbl  371eKMpPOosIUMos,
8bICOKOMOSIEKYISIPHBLIX U [T0BEPXHOCMHO-aKMUBHbLIX 8EULECMS;

e  B8CKDPbIMb OCOBEHHOCMU XUMUYECKUX U MmPaHCriopmHbIX [POYECCo8,  pOomeKarnuux 8
cucmemax C 3/1eKmMPUYECKUMU 3apsKeHHbIMU Yacmuuamu;

e [103HAKOMUMb C SIBNIEHUSIMU, MPOMEKAUUMU Ha MEXbasHbIX epaHuyax pa3HbiXx muros;

e chokycuposamb GHUMaHUEe Ha O0COBEeHHOCMSIX XUMUYecKux e3aumodelicmeuli eeujecms 8
oducrnepcHbIX cucmemax pasuyHbIX muros U Memoodax ux usy4YeHusl.

10. MecTo y4ye6HOM gucumnnuHbl B cTpyktype OOIN: npodeccmoHanbHbIA LMK,

0a3oBad YacTb. Mpu ocgoeHuu daHHO20 Kypca obyyarowulicss domxeH enadems OCHO8aMU Meopuu
yHOameHmasibHbIX pa3desnios ¢husudecKkol U KonnouGHOU XUumMuu,

3HaTb, 20e U KakuMm o0bpa3om obujue ¢hu3uKo-XUMUYEeCKUE 3aKOHOMEPHOCMU MPOSB8/ISIOMCS 8 XUMuu,
buonoeauu, hapmayesmuyeckold xumuu, buoxumuu, gu3auonozuu, MeduyuHe u ¢hapmayuu; BrnageTb
criekmpom 6a308bIX MOHAMUU U 3HATb OCHOBHbIE 3aKOHbI XUMUYECKOU mepMOOUHaMUKU, KUHEMUKU,
meopuu XUMU4YeCcKUx U ¢ha308bIix pasHOBecUl, y4YeHUsI O pacmeopax, 3[EeKMPOXUMUU U KOJITOUOHOU
xumuu; npedcmasumb U ornucamb pesynbmambl  (PU3UKO-XUMUYECKO20 uccriedoeaHusi,  Yemko
cghopmynuposame eraeHble 8bI800bI, OUEHUMb B03MOXHYIO 02PEeWHOCMb U3MEPEHUU, 8bis8uMmb
Haubosiee cyujecmeeHHbIe hakmopbl U3y4aemMo20 SI8/1eHUS.

Cnieyuanucm no HanpasneHuto nodaomosku (crneyuansHocmu) 33.05.01 «®@apmayusi» OormKeH
pewamsb criedyrowjue npogheccuoHasbHbie 3adaydu:

-8bIMNo/IHeHUe pabom 1o MpPU20MOoe/IeHUD MUMPOBAHHbIX, UCMblMamesibHbIX U 3MaJsilOHHbIX pacmeopos;
-8bIMNo/IHeHUEe 8cex 8U008 pabom, cesi3aHHbIX C aHaslu30M 8Cex 8UO08 JIeKapCmMeBeHHbIX rpernapamos, 8
moM 4ucrie JIeKapCImeeHHO20 pacmumesibHO20 Chipbsi U 8CrioMo2ameribHbIX —8euwjecms, 8
coomeemcmauu ¢ 20cydapcmeeHHbIMU cmaHOapmamu Ka4yecmea;

-ymemb 20mo8uUmb UCMUHHbIE, byghepHble U KOSIOUOHbIE pacmeopbl; onpedensames ududeckue
ceolicmea 5leKapCcmeeHHbIX 8eLecms;

-paccyumbigames mepmMoOuUHaMu4YecKue hyHKUUU COCMOSIHUST cucmeMbl, mersiosbie achgheKkmbl Xumuye-
CKUX ripoueccos; paccHumbigams K,, pasHo8eCHbIe KOHUeHmMpauuu rnpodyKkmoes peakyuu U UCXOOHbIX ee-
wecms;

-enademb mexHukol pabombl Ha ¢pusudeckux npubopax, ucrnonb3yembix Ofsi Ka4eCmeeHHo20 U
Konu4yecmeeHHO20 aHarnusa (ghomokonopumemp, criekmpogomomemp, pH-memp, KyrnoHomemp, am-
nepmemp);

-gr1adems HaeblKkaMu [pu20mosreHus, OUeHKoU Kadyecmsa, criocobamu rnosbiweHuss cmabunbHocmu
oucrnepcHbIX cucmem;

-erademb MemoOuKaMu aHarnusa ¢husudecKkux U XUMUYeCKUX ceolicme eewiecms pasfuqdHoul npupodsbl;

- yMemb rpo8ooumb CaMoCmOSmMerbHY0 aHanumuUYyeckyro U Hay4Ho-uccriedosameribCKyto pabomy;

- y4acmeosamb 8 peweHUU omoOesibHbIX Hay4YHO-UCC/1e008ameribCKUX U Hay4YHO-MPUKIadHbiXx 3aday rno
paspabomke Ho8bIXx MeEMOO08 U mexHorsoauli 8 obrracmu ¢hapmayuu.

11. MnaHunpyemble pe3ynbTaTbl O00y4YeHMA MO AucuunMHe/mMoAaynio (3HaHuUA,
YMEeHUs, HaBblKU), COOTHECEHHbIEe C MNIaHUPYEeMbIMU pe3yfibTaTaMu OCBOEHUs
obGpa3oBaTesibHOM nporpamMmmbl (KOMNEeTeHUMAMMU BbINYCKHUKOB):

Kon HassaHwne Koa(bl) | WHamkaTop(bl) lMnaHupyemble pesynbtaTtbl
KOMMNeTeHUMn 0oby4yeHus
OrK | CnocobeH Orl1K- MpymeHseT 3HaTb: OCHOBHbIE 3aKOHbI
-1 ncnonb3oBaTb 1.2 OCHOBHbIe npoTeKkaHna nobbIX CbI/I3I/IKO-
OCHOBHblE (*)VISI/IKO- XUMNYECKNX MPOLIeCCOB,;
6I/IOJ'IOFVI‘-IeCKI/Ie, XNMU4yeckme n YmeTb: rOTOBUTb NUCTUHHbIE,




dumamko-
XMMUyeckue,
XuMmyeckue,
MaTemMaTunyeckme
mMeToabl ans
pa3paboTku,
nccrnegoBaHum u
3KcnepTU3bI
neKkapCcTBEHHbIX
cpencTs,
N3roToBneHns

XUMUYEcKue
MeTodbl aHanmsa
Onsi paspaboTku,
ncecrnegoBaHnm n
3KcnepTu3bl
neKapCTBEHHbIX
cpencTs,
NeKapCTBEHHOro
pacTUTEeNbHOro
Cbipbsl 1
ounonormnyeckux

NeKapCTBEHHbIX
npenapaTtos

o0BbeKToB

OydepHble 1 KonnonaHble pacTBopbI;
onpenenaTb hr3nKo-xummnyeckue
CBOMCTBA NeKapCTBEHHbIX BELLECTB

- BbINOMHSATL BCe BUabl pabor,
CBSI3aHHbIX C aHanM3oM BCEX BUAOB
neKkapcTBEHHbIX npenapaToB, B TOM

4yuncne JleKapCTBEHHOIo
pacTuTeribHoro Cblpbs 7
BCnomMoraTtesibHbIX BeLleCTB, B

COOTBETCTBMM C roCyaapCTBEHHbIMU
cTaHgapTamu KadyecTsa

Bnapetb: TexHukon paboTbl Ha
dmamnyeckunx npubopax, nc-
nonb3yemMblX [Af151 KayeCTBEHHOro U
KONUYECTBEHHOIO aHanun3a;

- HaBbIKaMW NPUroTOBMEHUS, OLLEHKOM
KayecTtBa, cnocobamn MNOBbILEHUSN
CTabnNbHOCTN OUCMNEPCHBIX CUCTEM;

- MeTogMkamMu aHanusa Uu3n4ecknx
N  XMMWYECKMX CBOWCTB BELLECTB
pasnn4Hon Npupoab!

12. CTpyKTypa n cogepxxaHme y4eOHON AUCLUNIIUHDI.

12.1 O6bem gucumniuHbl B 3a4eTHbIX eaMHMLIax/yacax B COOTBETCTBUM C
y4eOHbIM nnaHom — 6/216.

dopma NpoMeXyTOHYHOM aTTecTaummn(3avyem/sksamMmeH) 3adem (2 cemecmp); aK3aMeH

(3 cemecmp)..

13. Buabl y4ye6HOM paboThl:

TpyooemMKoCTb
Bua y4ebGHoii paboTl Bcero [o cemecTpam
2 cemecTp 3 cemecTp
AyOnTOpHbIE 3aHATUS 104 54 50
nekumm 34 18 16
npakTu4eckme
B TOM uucrne: | nabopaTtopHble 70 36 34
KypcoBas paboTta
CamoctogarensHas pabora 76 54 22
MpomexyTouHas attectauus (015 36 36
9K3aMeHa)
WToro: 216 108 108




13.1 CopepxkaHue pa3genoB AUCLUNIUHDI.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne Pasnen AMCUMNNUHGI Buabl 3aHsaTUN (4acoB)
Nekuun | MpakTnyeckne Na6opaTopHble CamocTosATenbHasa | Bcero
3aHATUNA paﬁo-ra
MepBoe Havano
1 TepMOAMHaAMUKMN. 2 - 2 5 9
Tepmoxumus
BTtopoe Havano
TepMoaAnHaAMUKN.
2 - 5 9
TepmogunHamumyeckme 2 4
noTteHuunanbl
3 | Xumnueckoe 2 ) 4 5 11
NARHORACUA
4 | ®a3oBoe paBHOBECUE 4 - 4 5 13
5 TepmognHamuka 10 i 8 5 23
pacTBOpOB
6 dopmarnbHas KnuHeTuKa i 3 9
XUMNYECKNX peakumni 2
7 AKTI/IBaLLVIﬂ XUMUYeCcKoro 2 _ 4 10
npespalleHuns. Katanms.
8 PacTBopbl anekTponuTos. 4 ) 4 5 13
MoHHble paBHOBECUS
9 | WNoHHBIN TpaHcnopT 2 - 2 3 7
10 PaBHoBecCHbIE 2 ) 4 3 9
ON1eKTpPOAHble CUCTEMDI
11 | Agcopbums 10 - 4 5 19
12 OcCHOBbI KOMouaHom 10 ) 10 5 o5
XUMnn
13 Pa3snuyHble knacchbl 8 i 10 6 o4
KONMOWAHBIX CUCTEM
PacTBopbI NOBEPXHOCTHO-
14 AKTUBHbIX BELWWECTB U 6 _ 6 6 18
BbICOKOMOJIEKYNAPHbIX
coeuHeEHN
Peanusa
ums
pasgena
anecumnn
Ne HanmeHoBaHue pasgena WHbI C
CopepxaHue pasgena gUCUUnivHbl
n/n OUNCLMNNUHBI NOMOLLb
10
OHNawnH-
Kypca,
QYMK*
1. Jlekuum
1.1 Mpeometr  dwmsmyeckom 1 konnomgHom  xumumn. | YOMK
OcHoBHblE 3apjayM  Kypca. Metogbl usnyeckon | «dPusnye
xumunn. dusnyeckaa xumusa B meguumHe, Guornorum n | ckasi
dapmauyum. TepMmoguHamnyeckmne CUCTEMBI.
MNepBoe Havano MapameTpsbl COCTOSIHMS. TepMmoanHamMnyecknuin | n
TEPMOLMHAMUKN. npouecc. | 3akoH TepmoguHamukn. 3akoH [ecca. | konnoug
Tepmoxmumunga Cnegcteusa. Tennota ob6pasoBaHus, cropaHus | Hasd
BELLECTB, pacTBOPEHUS, rvapatauuun, auccounauun. | Xumms»
TennoemkocTb. 3akoH Kupxrodda. (Papmd

aKynbTeT

)




https://e
du.vsu.r
ii/course/
view.p
hp?id=2
232

1.2

BTtopoe Hauano
TEPMOANHAMMKM.
TepmoguHamuyeckme
noteHumansl

Camonpoun3BosbHble " HeCamMonpoun3BOJIbHbIE
npouecchl. |l Hayano TepmoguHamukm (noctynaTbl
Tomncona wu Knaysuyca). O3HTponus. [lpuHumn
BO3pacTaHusl  3HTponuW.  3akpbiTble  CUCTEMBI.
CeobogHass aHepruss mbbca n ee uM3MEHeHME Kak
KpUTEpUIA HanpaBneHHOCTM npoLecca.

YOMK
«dusnye
cKas

"
Konnoua
Has
XUMUSA»
(Papmd
akynbTeT
)
https://e
du.vsu.r
iifcourse/
view.p
hp?id=2
232

1.3

Xummyeckoe paBHOBECHE

YcnoBne XMMWYECKOro paBHOBECMS B  CUCTEME.
KoHcTaHTa paBHOBecus. YpaBHeHue  M30TEpPMb
XUMUYECKON peakumn. BrnuvsaHne Ttemnepatypbl Ha
paBHOBECME  XMMWYECKOW  peakumn. YpaBHeHue
nzobapbl  peakumun.  [lMpuHUMN  KOMBWHMPOBaHUS
paBHOBECKI

YOMK
«dusnye
CKasa

"
Konnowua
Has
XUMUSA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.4

dasoBoe paBHOBeCHE

dasoBble paBHoBecus. [lpaBuno a3 [ub6ca.
YpaBHeHue KnanenpoHa-Knaysuyca. da3soBble
nepexogbl | wn Il poma. [dnarpamma cocTosiHUS
O[HOKOMMOHEHTHBIX CUCTEM (BOAbI, CEepbl).

YOMK
«dusnye
ckasi

"
Konnowa
Has
XUMUSA»
(Papmdp
akynbTeT
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232

1.5

TepmognHamumka pacTBOpOB

PacTteopebl. [NapumanbHble MONSPHbLIE BENUYNHBI.
WoeanbHble 1 peanbHble pacTBopbl. 3akoHbl Payns u
"eHpun. KonnuratmeHble CBOMCTBA pacTBOPOB.
Kpnockonus, abynnmockonus, ocMoc.

PaBHoBecue xunakocTb-nap. 3akoHbl [Mbbca-
KoHoBanogBa. NeperoHka. NpocTtas n dpakumoHHas

YOMK
«dusnye
CcKas

n
Konnowmg




neperoHka. Metoabl pasgeneHns azeoTponos.
[MeperoHka ¢ BOASHbIM NapoM.

Has
XUMUSA»
(Papmdp
akynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.6

dopmanbHas KMHeTUka
XUMUYECKUX peaKkumnn

OCHOBHbIE MOHATUS XUMYECKOW KUHETUKU. CKOpOCTb,
KOHCTaHTa CKOPOCTW, MOPSAOK W  MONEKYNAPHOTb.
MoHo 1 BuMonekynsapHble peakumm.

BnusiHne TemnepaTypbl Ha CKOPOCTb XMMWUYECKOW
peakumu. YpaBHeHne AppeHnyca. QHeprus aktMBauumn.
Mpoueccol aKkTMBaLuun. AnemMeHThI Teopum
NnepexoaHoro COCTOSIHUS.

YOMK
«dusnye
CKad

"
Konnowua
Has
XUMUSA»
(Papmdp
akKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.7

AKTMBaLNA XMMUYECKOro
npespatleHus. Katanus.

Katanni. [OMOreHHbln W reTeporeHHbIn KaTanua.
ABTOKaTanuTuyeckne npoueccbl. KncnoTHo-oCHOBHOWM
katanns. dPepMeHTaTUBHbLIN  KaTanua.  JHeprus
aKTUBaL MM KaTanmUTUYeCKUX peakuni.

YOMK
«dunsnye
ckasi

n
Konnoug
HadA
XUMUNA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232

1.8

PaCTBOpr ANEKTPOJINTOB.
MOHHbIE paBHOBECUA

OnekTponuTbl  (MOHOMOpPBI, WOHOreHbl). PacTtBopbl
3NEeKTPOSInTOB. Teopusa 3NEKTPONUTNYECKOM
avccoumasun.

KnucnotHo-ocHoBHOe  paBHoBecue. pH  BOAHbIX
pacTBOPOB KUCMOT, OCHOBaHW 1 conen. PaBHoBecue ¢
yyactvem TBepgon @asbl. bydepHble pacTBopbl.
AMVHOKMCNOTbLI Kak OydepHble cucTeMsl.

YOMK
«dusnye
CKadA

n
Konnouzg
Has
XUMUA»
(Papmd
akynbTeT

)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.9

VIOHHbIN TpaHcnopT

MMFpaLI,I/IS'-I WOHOB. YaenbHas n MonapHasa

Y3MK




3NEeKTPONPoOBOAOCTb. MpaBuno KonbpayLua.
KoHaykTomeTpus. MocToBOM METO4  U3MepeHus
3MNeKTpOonpoOBOAHOCTU. BrnmsHMe  KoHUeHTpauuun wu
TemnepaTypsl.

«dusnye
ckas

"
Konroua
Has
XUMUA»
(Papmad
aKyaneT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.10

PaBHoBecHble
3NEKTPOAHbIE CUCTEMBI

[BoriHon anekTpuyeckun cnon (03C) Ha rpaHuue
pasgena 3apsKeHHbIX has. IneKkTpoaHbIn
noteHuman. Knaccndpukauusa obpatmbix
aNeKTpoaHbIX cuctem. Anektpoapl | n Il poga.
CreknsHHbIN anekTpoA anektpod. OkucnuTensHo-
BOCCTaAHOBUTENbHbIE 3NEKTPOAbI.
MoTeHumomeTpus.

YOMK
«dusnye
ckasi

n
Konnoug
HadA
XUMUNA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
iiflcourse/
view.p
hp?id=2
232

1.11

Apncopbums

[MoBepxHOCTHbIE SABNEHUns. [MoBepxHOCTHOE
HaTskeHne. MeTogbl onpeaeneHnss noBepXHOCTHOMO
HaTsKeHus  kupgkocten.  Agcopbuma.  dopmyna
Wnwkosckoro. lNMpaeuno [wokno-Tpaybe. Agcopbuus
Ha rpaHuLe XUOKOCTb-Nap M XXUOKOCTb-TBEpOoe.

YOMK
«dusnye
CKasa

n
Konnowua
Hasa
XUMUSA»
(Papmad
akyneTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

1.12

OCHOBbI KONNMOVMAHOW XUMUN

OuncnepcHble CUCTEMBI. OcCHOBHble MOHATUS.
Knaccudukauusa aucnepcHelx cMcTeM No arperaTHoMy
COCTOSIHMIO  AucnepcHon dasbl U ANCNEPCUOHHOWN
cpedbl. [llonyyeHne M ounCcTKa  KOMMOMUAHbIX
pactBopoB.  [ucneprupoBaHue. dusmyeckaa U
Xumuyeckaa koHaeHcaumsa. CTpoeHwe KOnnouaHbIX
yactTuy. Mwuuenna. 3apsg M 3NEeKTPOKMHETUYECKUIA
noTeHuUunan KonnouaHon YyacTtuubl.

YOMK
«dusnye
ckasi

"
Konnouva
Has
XUMUSA»
(Papmd
akynbTeT
)
https://e
du.vsu.r




iilcourse/
view.p
hp?id=2
232

1.13

PasnnyHble knaccsol
KOMNMOWUAHbBIX CUCTEM

OMynbCcMM M KUX CBOWCTBA. TuMbl  3MYIbCUN.
OmynbraTopsl.

KoanecueHuus AMYIbCUN. KoHLeHTprpoBaHHbIE
amynbcuun. Mcnonb3oBaHne B dapmauum aMynbCcun,
cycnennsnii, nopotukoB. Asposonu. [eHsl. MNacThbl.
KpaTHOCTb  MeHbl. Cnocobel nony4yeHus n
cTabvnmnsaumm pasnuyHbiX TUNOB ANCMEPCHBIX CUCTEM.

YOMK
«dusnye
ckasi

n
Konnouag
HadA
XUMUNA»
(Papmad
aKyaneT
)
https://e
du.vsu.r
ii/course/
view.p
hp?id=2
232

1.14

PactBopel BMC: nony4yeHue, Knaccudukaums,
CBOWCTBA.

CrtyaHu " renu. TukcoTponus CTyaHen.
MukpokancynupoBaHvve.  HabyxaHne  nonvmepos.
OrpaHnyecHHOE UK HeorpaHWyeHHoe HabyxaHwue.
KuHeTuka npouecca. Mcnonb3osaHme BMC B
KayecTBe CTabunmM3aTopoB AUCNEPCHBIX CUCTEM.

YOMK
«Pdusnye
CKasa

n
Konnowua
Has
XUMUSA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

3. llabopaTopHble 3aHATUSA

3.1

lNepBoe Hayano
TEPMOANHAMMUKMN.
Tepmoxmumunga

Onpegenenve TenmnoBblX 3MEKTOB  pasnNYHbIX
npoLeccos

YOMK
«dusnye
ckasi

"
Konnowua
Has
XUMUSA»
(Papmdp
akynoTet
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232

3.2

Xummnyeckoe n asoBoe
paBHOBECUHE

OnpegeneHne koadpuumeHTa pacnpegeneHms u
CTeneHn U3BNeYEeHNst BELLECTBA N3 BOAHOIO pacTeopa
B MpoLecce 3KCTpaKLmm

YOMK
«Pusnye
ckasi

n
Konnova
Hag




XUMUA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
ii/course/
view.p
hp?id=2
232

3.3

TepmoguHamMmuka
pacTBopoB

Onpegenexne

MOMSIPHOM
KPMOCKONUYECKUM METOO0M

MacCcCbl HeJ3JeKTponuTta

YOMK
«dusnye
CKad

"
Konnowua
Has
XUMUSA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

3.4

dopmanbHas KUHeTUKa
XUMUYECKUX peaKkuuni.
KaTtanus

OueHka kaTanuTu4eckoro AencTBus HEKOTOPbIX NOHOB

B FrOMOreHHbIX peakKunax

YOMK
«dunsnye
ckasi

"
Konnoug
HadA
XUMUA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232

3.5

PacTBopbl
ANeKTPonuUTOoB. NOHHbIE
paBHOBeCUS.

WoHHBIN TpaHcnopT

OnpeneneHne 3neKTPONpPoBOAHOCTM M pH BOAHbIX

pacTBopoB

YOMK
«dusnye
CKadA

"
Konnoua
Has
XUMUSA»
(Papmad
akynoTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

3.6

PaBHOBecCHbIe
AMEKTPOAHbIE CUCTEMBI

|_|0TeHLI.I/IOMeTpVI'~IeCKOe onpenerneHne KUCIOTHOCTU

BOOHbLIX PaCcTBOpPOB

YOMK
«Pusnye




CKad

"
Konnowua
Has
XUMUSA»
(Papmd
akynoTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

3.7

Apncopbums

OueHka afacopOUMOHHOM  aKTMBHOCTM  HEKOTOPbIX
BELLECTB Ha rpaHuUe pasgena <«KuOKocTb/ras» wu
«TBEeppoe/ras»

YOMK
«dusnye
ckasi

"
Konnoug
HadA
XUMUNA»
(Papmdp
aKynbTeT
)
https://e
du.vsu.r
iifcourse/
view.p
hp?id=2
232

3.8

OcHoBbI KONNOUAHON
XUMUU

PasnuyHble knacchbl
KOINMOWOHBIX CUCTEM

lMpurotoBneHue konnomgHoro pacteopa. Koarynauwms
1 3awmTa Konmnouaos.

YOMK
«dusnye
CKad

n
Konnoug
Has
XUMUSA»
(Papmad
akyneTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2
232

3.9

PacTBopbl
NOBEPXHOCTHO-aKTUBHbIX
BELLLECTB U
BbICOKOMOIEKYNSAPHbIX
coegnHeHnn

OueHKa WM303NEKTPUYECKON TOYKM Oenka MeToaoMm
HabyxaHus.

YOMK
«dusnye
cKkas

"
Konnoua
Has
XUMUSA»
(Papmd
akynoTeT
)
https://e
du.vsu.r
iilcourse/




view.p
hp?id=2
232

14. MeToan4yeckue ykasaHus ansa oby4varoLmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDbI

JlabopamopHbie 3aHsmusi o udydaemol OucyuriuHe pekomeHOyemcs npoeooums o 4
aydumopHsbIx Yaca. 9mo epemsi omeodumcs 0ns 1) 03HakoMIeHUs ¢ meopemu4yeckol ocHogoU
pabombi, 2) OCHOBHbIMU rpuemMamu U MmexHukol 6e3onacHocmu npu pabome ¢
ucrionb3yeMbiMu npubopamu u peakmugamu, 3) 8bINOSIHEHUS IKCriepuMeHmarsbHOU Yacmu
pabombi, 4) obpabomku 3KkcriepuMeHmarbHbIX pe3yrnbmamoe u rnpedocmasrnieHust ux O0ns
ripedsapumeribHOU rpoesepKu rpernodasameriio.

Sawwuma nabopamopHol pabombl poeodUMCS C UEesbl B8bISIBNIEHUST YPOBHS OCB0EHUS
Mamepuana Mo memamuke pabombli criocobHocmu Oamb MPasUSIbHYO  MPaKmMosKy
pesynbmamam, Mnosly4eHHbIM rpu 8binosHeHUU pabomsl. 3awuma pabomsi 3ako4aemcs 8
ogopmneHuu pabom, ycmHol becede rniperiodasamerisi coO cmydeHmMOoM 10 r10/1y4EHHbIM 8
pabome pe3yribmamam U OCHOBHbIM MEOPEMUYECKUM MOHAMUSIM 110 meme pabombi.

KoHmpornb ocgoeHusi meopemu4ecko2o0 Mamepuarna nposodumcs rocne npocsywusaHust
cmydeHmamu fIeKUUOHHO20 Mamepuarna rno kaxxool meme 8 sude Kos/ioKeuyMa.

K ak3ameHy doryckaromcsi mosibKko cmyOeHmbl, 8bIMOMTHUBWIUE U OMYUMAasWUeCs o ecem
nabopamopHbiM pabomam, npedycMompeHHbIM y4ebHbIM 71aHOM.

15. Nepe4yeHb OCHOBHOW U AONOJNIHUTENBLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeoOGXoAMMbIX ANsi OCBOEHUSI AOUCUMNIUHBLI (Ccriucok numepamypbl OGhopMAsemcs 6
coomeemcmeuu ¢ mpebosaHusmu FOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauusi 07151 cex 8udos
UCMOYHUKO8)

a) OCHOBHasi nuTepartypa:

Ne n/n

MNcToYHMK

1

Benges, A. . dnsndeckasn n konnomnaHas xmmus : ydebHuk / A. . benses, B. W. Kyuyk; nog peL
A. . bensieBa. - 2-e n3a. , nepepab. n gon. - Mocksa : FTOOTAP-Meaua, 2018. - 752 c. - 752 c. -
ISBN 978-5-9704-4660-7. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT cTtyaeHTa" : [canT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970446607.html .

6) gononHUTENbLHaA nuTeparypa:

Ne NCTOYHMK
n/n
2 Epuwos, H0. A. KonnonagHas xumus. dnsmnyeckas XMMna gUCrnepCHbIX CUCTEM : ydeb. Anst CTyQeHTO

yupexaeHun sbicl. npod. obpasoBaHus, obyyatowmxes no cneumansHoctn 060301. 65
"dapmauna” no gucumnnune "dus. n konnouna. xumuna" / Epwos K. A. - Mocksa : TQOTAP-Meana
2014. - 352 c. - ISBN 978-5-9704-2860-3. - TekcT : anekTpoHHbIn // IBC "KoHcynbTaHT cTygeHTa"
[canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970428603.html

3 Benonyxos, C. JI. ®usnyeckas n konnongHaa xummsi. OCHOBHbIE TEPMUHBI U ONpeaeneHns :
yyebHoe nocobue / benonyxos C. J1. , Ctapbix C. 3. - Mockga : [Npocnekt, 2016. - 256 c. - ISBN
978-5-392-20087-0. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785392200870.html

https://www.studentlibrary.ru/

B) MHOPMALUMNOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIe PECYPChI:

Ne NcTouHmK

n/n

5 ONEeKTPOHHO-6MbnnoTevHaa cuctema «KoHcynbTaHT cTygeHTa». Pexum  pgoctyna:

6 3oHanbHas Hay4Has bubnuoteka BI'Y http://www.lib.vsu.ru



https://www.studentlibrary.ru/book/ISBN9785392200870.html
http://www.lib.vsu.ru/

7 YOMK «dnsnyeckas n konnownaHasi XUMUA» (dbapmdpakynbTeT)
https://edu.vsu.ru/course/view.php?id=2232

16. lNepeyeHb y4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOSTENIbHOMU

paboTbl (yuebHo-memodudeckue pekomeHdauuu, nocobus, 3adayHuKU, Memoduyeckue yKasaHus o
8bIMOTHEHUIO MPaKmMuU4YeCcKUX (KOHMPOIbHbIX) pabom u 0p.)

Ne

MNcToYHMK
n/n

OUINYECKAA U KOJTTIONOHASA XUMUSA Xumudeckass mepmoOuHamMuKa U KUHemukKa.
OnemeHmel anekmpoxumuu Paboyas ipozpamma, 80rpock! 05151 camMorno02omosKu U
nabopamopHbIl npakmukyMm. YuebHo-memoodu4deckoe rocobue 0risi cmydeHmos 1 u 2 Kypcos
papmavesmuyeckozo /Kozadepos O.A [u dp.];.— BopoHex. 2oc. yH-m, 2022.— 90 c.

14

OUBNYHECKAA U KOJITTOUOHASA XUMUA dusuydeckas Xumusi MO8EPXHOCMHbIX S8eHul u
ducniepcHbix cucmem. Paboyas npozpamma, 80rpocski 07151 camorno020mosKu U 1abopamopHbit
npakmukym. Y4ebHo-memoduyeckoe rnocobue 0518 cmydeHmos 1 u 2 Kypcos
gapmauyesmuyeckoeo /Kozadepos O.A [u dp.];.— BopoHex. 2oc. yH-m, 2022.— 90 c.

15

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun
OUCLUMNIINHBbI, BKNOYasa NporpaMmmMHoe obecneyeHme 1 MUHPOPMaLMOHHO-
crpaBoOYHble CUCTEMBI (MPU HEO6XOAMMOCTH)

Mpn peannsaumm y4ebGHON ANCUMNAMHBLI UCMOMb3YIOTCA 3NIEMEHTLI 3NEKTPOHHOIO 00yYeHust n
pasnuyHble AWCTaHUMOHHbIE OOpasoBaTenbHble TEXHOMOrMM, no3Bonswlmne obecneunBaTb
onocpegoBaHHOe B3aMMOAEWCTBME (Ha paccTosHUMWM) npenogaBaTtenen un obydaromxcs,
BKIOYAsi MHCTPYMEHTbl  3NEKTPOHHOM  MHGOPMaUnoHHO-06pa3oBaTensHon cpegbl  BIY
«ONEKTPOHHbIN yHUBepcuteT BIry» (https://edu.vsu.ru) n/vnu “MOOK Bry”
(https://mooc.vsu.ru), npoBedeHne BeOMHAPOB, BMAOEOKOH(EPEHUMA (B TOM u4ucrie c
npumeHeHnem cepsucos Zoom, Discord u gp.), B3anmMogencTBue B COLICETHAX, NOCPEACTBOM
9NEKTPOHHOW NOYTbl, MECCEHKEPOB

18. MaTepumanbHO-TEXHUYECKOEe obecneyeHne UCLUMNINUHBI:

YyebHas ayautopus Ang nNpoBefeHUs NEKUMOHHbIX 3aHATWUIA: cneunanusavpoBaHHas mebens,
MynbTUMEOMNa-NPOEKTOP, 3KPaH HACTEHHbIA C ANEKTPONPMBOLAOM, MEPCOHAarbHbIA KOMMbIOTEP.
MNO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CINC
«TAPAHT-O6pasoBaHuey, CINC «KoHcynbTaHT Nntoc» gnga obpasoBaHus

Y4yebHas ayautopusa Ons nposefeHusa yd4ebHbIX 3aHATUMI: cneuumanuanpoBaHHaa mebenb Becol
aHanutnyeckne A[B-200; voHomep 3OB-74; mynbtutect WIMJ1-1; MOCT nepemeHHOro TOKa;
yuyebHo-nabopatopHbii komnnekc YJIK-1 ona namepeHunsa anekTponpoBOSHOCTU U HaMPsKEHWS
ranbBaHN4YeCKUX dremMeHToB; y4ebHo-nabopatopHbin komnneke YJIK-1 - tennoBble agdekThi;
MunnmeonbTMUNnamnepmeTp M2020; BonbTMETp YyHMBeEpcanbHbin B7-21; cTanarmomeTp;
pedpakTomMeTp; BUCKO3MMETP nabopartopHbin; ocuunnorpad C1-94; reHepaTop curHanos
HU3Ko4YacToTHbIN ["3-36A.

MomeweHne p[ns camMocToATeENbHOM paboTbl C BO3MOXHOCTBIO MOAKIKYEHUS K CeTu
«UHTepHeT»: CneunanuanpoBaHHad mebenb, KOMMblOTEPbl (CUCTeMHbIM Bnok Pentium Dual
Core CPU E6500, moHutop LG Flatron L1742 (17 wrt.) MO OfficeSTD 2013 RUS OLP NL
Acdmc.

19. OueHo4Hble cpeacTBa Ans NPOBeAeHUs! TEKYLLIEro KOHTPOISA YyCreBaeMocTu U
NMPOMEXYTOYHOW aTTecTaumm



https://edu.vsu.ru/course/view.php?id=2232
https://edu.vsu.ru/
https://mooc.vsu.ru/

Mopsiaok oueHKkn ocBoeHnsa oby4varowmmmncsa y4ebHoro matepuana onpegensieTcs
cofepXXaHnem cregyowmx pasgenos AUCUMNNUHLI:

HaumeHoBaHne
Ne pasgena KomneTeHL, MHankaTop(bl) AOCTUXEHNS
n/n ONCUMMMNUHBI ns(un) KoMMeTeHLUnn
(moaynst)

OueHouHble cpeacTBa

3HATb: OCHOGHbIE 3AKOHbI
npomeKaHus 100X PU3UKO-
XUMUYECKUX NPOYECCo8;

YMETh:  BBIMOJHATH BCE BHIBI
paboT, CBSI3aHHBIX C aHAIH30M
BCEX BHAOB JICKAPCTBEHHBIX
npernaparoB, B TOM  YHCIC
JIEKaPCTBEHHOTO PACTHTEIBHOTO
CHIpbSl M  BCHOMOTATENbHBIX
BEIICCTB, B COOTBETCTBHUH C
rOCyIapCTBECHHBIMA YcTHasa becena.
CTaH/IapTaMHU KayecTBa. Konnokesuym.

P 1.1-
1. 18130,D,ej'lbl OrllK-1 Brnaners (uMeTh HaBBIK(M)): TecTtnpoBaHue no
' pasgenam.

-TEXHUKOM paboThI Ha
¢usnueckux npubopax, wuc-
MOJB3YeMBIX ATl Kaudect-
BEHHOTO M KOJHWYECTBEHHOI'O
aHaIM3a;

- HaBBIKAMH NPUTOTOBICHUS,
OLICHKOM KadecTBa, CHOCOO0aMHU
MOBBIIICHUS CTaOMIBHOCTH
JIMICTIEPCHBIX CHCTEM;

YMETh: TOTOBUTH KOJUIOUIHBIC
PacTBOPEI, IMYIBCHH,
CYCIICH3UH, PACTBOPHI
BBICOKOMOJICKYIISIPHBIX
BelecTB. Brioupars
CTaOMIIN3aTOPHI IS
COOTBETCTBYIOIIEH JUCIIEPCHOU
Pasgenbl 1.11 — CHUCTEMBI; PACCUUTHIBATH
2. 1.14 OrlK-1 KOHIIEHTPALMIO PEATEHTOB B
pacTBopax, BEIOUpaTh Hanbosee
s dexTuBHBIE CTIOCOOBI
KOAryJIsIUH KOJJIOUIHBIX
PacTBOPOB, TallICHUS TICH.
BJIAJCTh: METOAWKAMH aHAIH3a
(DU3UIECKUX U XUMUIECKHIX
CBOMCTB BEILECTB PA3IIUYHOM
TIPUPOIBI

MpomexyTouHas aTTecTaums MepeyeHb Bonpocos/
dopma KOHTPOIs — 3a4eT/aK3ameH Komnnekt KUM

YcTHada 6ecepa.
TecTnpoBaHue.

20. TumoBble OLEHOYHbIE CPEICTBA W MeETOAHMYECKHE MAaTepuajbl, OMNpeeasiolue
npoueaypbl OLleHMBAHUS

20.1. Tekymuii KOHTPOJIb yCIIEBA€MOCTH

Tekymiast arrecraus OPOBOJMUTCS B COOTBETCTBUU C llonokeHHMeM O TeKylled arrectanuu
oOyJaromuxcsi Mo MporpaMMaM BBICIIETO 00pa3oBaHUs BOpPOHEKCKOrO TOCYIapCTBEHHOTO
yHUBEpcUTETa. TeKymas  arrectamus MpoBOAWTCS B (Gopmax: yCTHOTO  Ompoca
(MHIUBUYaTBHBINA OMpoc, ppoHTambHAs Oecena, MOKIA/bl); MICHMEHHBIX pa0doT (KOHTPOJIbHBIE,



nabopaTtopHble pabOThI); TECTHPOBAHUS; OIEHKUA PE3yIbTAaTOB MPAKTUYECKON AESITeThHOCTH
(kypcoBas pabota). Kputepun oreHuBaHus TpHUBEACHBI HIDKE. KOHTpONb ycrieBaeMOCTH IO
JUCLHUILIIMHE OCYIIECTBIISIETCS C TOMOILBIO CJIETYIONINUX OLICHOYHBIX CPE/ICTB:

Ilepeuenvb mem KONIOKBUYMOB UIU MECMOBBIX 3A0AHULL.

3 cemecmp «TepmoavMHamuka pacTBopoB»; «®dasoBoe paBHOBecue», «PacTBopbl
3NEKTPONMTOB»

4 cemecmp: «Cesolicmea OucriepcHbIx cucmem. AGcopbuus u noeepxHOCMHoe
HamsikeHue». «CBONCTBA KONMOMAHbIX PAacTBOPOBY, «Pa3nuyHble Knaccbl AUCNEPCHbIX
cuUcTEMY.

Ecnu KoIIoKBHYM O TeMe MPOXOAUT B YCTHOM (opMe, TO MpenojaBaTeib, MPOBOISIIIIA
nabopaTOpHbIE 3aHATUS, IPEAYIPEKAAECT O MPOBEACHUN KOJUNIOKBUYMAa MUHUMYM 32 HEJENIIO /10
€ro IMPOXOXKICHUSI. [To BBIOOpY TpemojaBartesiss KOJJIOKBHYM MOXET OBITh OIICHEH Kak:
COTIUYHOY, «XOPOIIO», «YJOBICTBOPUTEIHLHO» U «HEYIOBJICTBOPUTEIHLHO», WIIM KaK «3a4TCHO»
/ «ue3aureHoy». OreHKa 3a KOJJIOKBHYM, Hapsay ¢  OaulaMH, MOJTYYEHHBIMU CTYICHTOM IpH
BBINOJIHEHUH, O(OPMIIGHHM U OT4YeTe 10 JIabopaTOpHBIM paboTaM YYMTHIBAIOTCS TIPU
BBICTABJICHUU PE3YJbTUPYIONICH OIEGHKH TpU TPOBEACHHHM MPOMEKYTOUHOW aTTECTAI[UU
(9x3ameHa).

KpnTepml " HIKAJIbl OHNCHUBAHUA PE3YyJbTATOB Oﬁy‘leHHﬂ IPA TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH

YpoBeHb
Kputepuu orieHMBaHMsI KOMIIETEHITUH c(hOpMHUPOBAHHOCTH [IIxana oueHok
KOMIIETCHIIUH

[TonHOE  COOTBETCTBHE  OTBETa  OOY4AroOLIETrocsi  BCEM Togviuennwiii Omauuno
MepevYUCIeHHBIM KpuTepusM. IIpompeMoHCTpupoBaHO 3HaHHE ypogeHs
y4eOHOTO MaTepHaja, BJaJeHHE MOHATUHHBIM aIrmapaToM (saumeno)
(u3nyeckoil M KOJUIOWAHOW XHMHUH, YMEHHE IPHMEHSTh
TEOPETUYECKHE 3HAHNS [TPH PELICHUU MPAKTHYECKUX 3a4a4.
OOyJatomniuiicsi BajeeT MOHATHHHBIM amlmmapaToM (QU3nIecKoi ba3zoswiii Xopouio
U KOIJIOWJAHOM  XUMHH, TEOPETHYECKUMH  OCHOBAMH Ypogenb
JUCIUILIMHBI, CHOCOOEH NMPUMEHSATh MMEIOIINECS 3HAHUS INPU (saumeno)
pElIeHNH MPaKTHYECKUX 3a/1a4, OJHAKO MPH OTBETE JOMYCKaeT
HE3HAYMTENbHBIE OMNOKH, KOTOPbIE CIIOCOOEH UCTIPABUTD.
OTBeT Ha  KOHTPOJBHO-U3MEPUTENIbHBI  Marepual  He Tlopozosuuii Yooeremeopu-
COOTBETCTBYET JIOOBIM ABYM M3 IEPEUUCIECHHBIX MOKa3aTeleH, ypogeHs menbHO
00yJaromuiicsi JaeT HETOJHbIE OTBETHl Ha JOTOJIHUTEIHHBIC
BONIPOCHL. JIeMOHCTpUpyeT 4YacTHYHBIE 3HAHUS U JOIYyCKaeT (saumeno)
CylIlecTBEHHbIE OIMOKM Ipu oTBere. He ymeer pemarts
MPaKTUYEeCKHE 3a1a4H.
OTBeT Ha  KOHTPOJHHO-U3MEPUTENIbHBI  MaTepual  He - Heyooenemeopu-
COOTBETCTBYET JIFOOBIM TpPEM U3 MEPEUUCICHHBIX MOKa3aTene. menbHO
OOyuaronuiicst AEMOHCTPHPYET OTPBIBOYHBIE, (hparMeHTapHbIE
3HaHMS, JOMyCKaeT rpyOble OIMMOKH, KOTOpbIE HE CIOCOOEH (nesaumeno)
UCTIPaBUTb.

Ecnu xoHTposb TeKyllel ycreBaeMOCTH MPOXOIUT B (OpME TECTOB, TO «3aYT€HO» CTaBUTCH,
ecnu ctyneHT faet > 80 % npaBUIIbHBIX OTBETOB HA BOIIPOCHI TECTA.

Komnnexmor KUM u sapuanmul KOHmMpoabHbIX 3a0anuil, mem peghepamos u Kypcosvix pabom.

KommiekT TectoB Ne 1

YTBEPXJIAIO
3aBemyromuii kKadenpoit



(uznveckol XuMHUU
II.X.H., JOII. 0O.A. Kozaznepos
_ . .2023
Hanpasnenue noarorosku / cnenuansHOCTh 33.05.01 - apmanus
Jucuurnnnna Gusndeckas ¥ KOJUTOUAHAS XUMUS
dopma 0OydeHus oqHast
Bun konTpOns Tect
Bup arrecranum texymias

KonTponbHo-u3MepurebHbIii MaTepuaa Ne 1
1. AHamuTHYeCcKOE BBIpOKCHHE EPBOTO Havala TePMOANHAMUKH B AuddepeHnnaabHoi Gopme MOXKeT ObITh 3aMUCcaHO
ClIeAyIoIUM 00pazom:

0Q=dU + oW .

O6T;5{CHI/ITe, o4ueMy JId 3JIEMEHTAPHBIX HpI/IpaHIGHI/Iﬁ Q, U ,W UCNOJIb3YIOTCS Pa3HbIC CUMBOJIBIL.

2. JlokaxkuTe, 4TO TEIIOTA U padoTa SIBISIOTCS (QYHKIUSMU TIporecca. B kakoM U3 mporeccoB paboTa paciIMpeHust HaeaabHOTO
ra3 Oyner Oombmre:
a) B H30TEPMUYECKOM;
0) B a1nabaTUYECKOM.
3. Tlouemy cymiecTByeT pa3iInyue MEXAy TEIIOBBIMH 3()(GeKTaMi XMMUYECKUX PEaKLUii IPH HOCTOSHHOM JIaBJICHUH
MOCTOSIHHOM 00BbeMe?
4. DHTanenus XMMHYECKON PEaKI[MU paBHA €€ TEIUIOTE MPHU MOCTOSHCTBE:
a)V, T;
6)P, T;
B) WHBIE TapaMETPBI M MX COYETaHUS;
') HUKOI'Jla He paBHa.
5. Ornomenue C,/C, Bcerna:
a) OoJIbIIIe CTMHUIIBL;
0) MEHBIIIE CTUHHIIBI;
B) PAaBHO CAMHMUIIC.
6. TemnoBoii 3pPekT XUMUIECKOH Peaki C POCTOM TEeMIEPaTyphl:
a) Bcer/a IOBBIILIASTCS;
0) Bcerna yObIBaeT;
B) HE U3MEHSETCS;
T') MOJKET KaK HOBBIIATHCS, TaK U YOBIBATb.
7. s KakOH-TO COJM HEPTHs Pa3pyLICHUS KPUCTAIUTMYECKON pemeTKH OO0IbIe, Y4eM CyMMapHasi TeIUIOTa COJIbBATAIIH
KaTHOHA U aHHOHa (110 Moxyro). [Iporece pacTBopeHHs COMH:
a) 9K30TEpPMUICH;
0) PHIOTEPMHUYCH;
B) TEIUIOBOH 3P deKT OTCyTCTBYET.
INovemy TernoTa HEHTPATH3LNH CHIBHBIX KHCIOT OWHAKOBA, HO OTJIMYAETCS JIb TEIUIOTHI HeHTpann3anuu ciadbiX KUCIoT?

\O

. )IOKa)KI/ITe, YTO IJIA MOJIA UACAJIBHOT'O rasa Cp - CV = R .

IIpenonaparens K.X.H., 10o11. E.B. boOpuHckas

VYTBEPXIAIO

3aBemyromuii kKadenpoit

(bu3HUIeCKON XUMUN

JL.X.H., JOI. 0O.A. Kozanepos
_ . .2023

Hanpaenenue moarotoBky / cneruansaocts 33.05.01 - dapmarus
Jucturuinna ®usnueckast ¥ KOJUIOUAHAS XUMUS

dopma 00ydeHus OYHast

Bu KOHTpOIIS TECT

Bup aTtecTaruu TeKyas



KoHTponbHo-u3MepuTeabHbIH MaTepua Ne 2

1. DHTpOIHsI CaMOMPOU3BOIBLHOTO MPOIECCa B H30IMPOBAHHON CHCTEME:!
a) TIOBBIIIAETCS;
0) yObIBaeT;
B) HE U3MEHSCTCS.
2. Ilpn M30TEpMHYIECKOM CMEIICHUH I'a30B SHTPOIIHS:
a) TOBBIIIACTCS;
0) yObIBacT;
B) HE U3MECHSCTCS.
. Yto Gomnpiie s3HTpOnHs | MOJIb KPUCTAJUIMYECKOTO BEIECTBA WIM SHTPONHA 1 MOJIb €ro mapoB IpH TOM ke TeMneparype?
[Ipn H30TEepMHUYIECKOM pacIIUpEHUH U/ICabHOTO Ta3a BHYTPEHHSS SHEPIHs, KaK U3BECTHO, OCTAeTCs MOCTOsHHOU. Torna,

W

cormacHo | Hadaly TepMOIMHAMHKH, Q =W, te. Bcs Temmora, mojBommmas K Ta3y, mepexoiuT B pabGory. He

MPOTHBOPEYHT JIK 3TOT BBIBOA 2 Hadaldy TEPMOAHAMUKH, YTBEPKAIOIIEMY HEBO3MOKHOCTb TTOJTHOTO MPEBPAIIECHHS TEILIOTHI
B paboty?
5. O BO3MOXXHOCTH TNIPOTEKaHWs XUMHUYECKOH peakuuu B 3akpbIToil cucteme npu P;T = Const ciexyer cyauTs 1o 3HaKy
W3MEHEHMS:
a) SHTPOIIUY;
0) SHTAIBINH;
B) sHepruu ['ub0Oca.
. [loxaxwure oOuIMiA BUI 3aBHCUMOCTH 3Heprur [ mO0ca OT eCTECTBEHHBIX IEPEMEHHBIX.
. DHeprus 'ub0ca B Xx01€ caMONPOU3BOIBHOM XUMHUUecKoit peakuun mpu P; T =Const:
a) TIOBBIIIACTCS,
0) yObIBaeT;
B) HE U3MEHSETCS.
8. IIpn moCTOSIHCTBE KaKUX MapaMeTpoB YObUIb SHTAIBINN XHMUUECKOH peakIiy paBHa ee MaKCUMAaIbHOH MOJIe3HOH padore:
a)V,S;
0)P,S;
B) MHBIE TAPAMETPBI M UX COYETAHUS.
9. B ueM CXOACTBO M pa3IMuUsl MOHATHH: (YHKIUS COCTOSHHMS, XapaKTepHUCTHUYeCKas (QYHKIHSA, TepMOJHHAMUYECKUIT
HOTEHIUAN?

~N N

IIpenonaBarenn K.X.H., J0LI. E.B. BO6pI/IHCKa$I

YTBEPXJIAIO

3aBemyromuii kKadenpoit

(uznveckolt XuMHU

NI.X.H., JOII. 0.A. Kozanepos
_ . .2023

Hanpaenenue noaroroeky / cneruansaocts 33.05.01 - dapmarus
Jucuunnnna Gusnveckas U KOJUTOUAHAS XUMUS

dopma 00yueHus OUHas

Bup xonTpomns rect



Bupn arrectanun texymas
KonTponbHo-u3MepuTteabHbIi MaTepuas Ne 3

1. CTanmapTHBIN XUMHYIECKHH TOTEHIHAT KOMIIOHEHTA ONPEIEsAeTCs:
a) temnepatypoil T;
0) naBneHuem P;
B) aKTHBHOCTBIO (KOHIIEHTpAIHeit);
T') COUYCTAaHNEM ITHX apaMeTPOB.
. CripaBennuBo 11 ypaBHeHue [ n60ca-/lrorema Ui XUMHYECKHUX TOTEHIHAIOB?
. B mpomnecce ocMoca depes MoynpoHUIIaeMy o MEMOpaHy MpPOHHUKAET:
a) pPaCTBOPEHHOE BEIIECTBO;
0) pacTBOpHUTEI;
B) PacTBOp.
4. Kak u3MeHsieTcss XUMUIECKHH NOTEHIIMa KOMIIOHEHTa B ITPOIIECCe CaMOIIPOM3BOJIBHOTO Mepexo/ia U3 OHOH (assl B APYyTyIo
B I'€TEPOreHHOHU CUCTEME:
a) TIOBBIIIAETCS;
0) yObIBaer;
B) HE U3MEHSETCS.
5. B KakoMm cirydae pacTBOPHMOCTh ra3a B )KUIAKOCTH OOJIbIIE:
a) B UJICATILHOM PAacTBOPE;
0) IpY MOJIOKUTENBHBIX OTKIOHEHHUSX OT UJICaTEHOCTH;
B) IIPY OTPULATEIBLHBIX OTKJIOHEHHUAX OT HICATBHOCTH.
6. Jlns pactBopa BemiecTBa A B pactBoputene B BepeH 3akon ['enpu. Kak cBsizaHbl Mexay co00H  CTaHAapTHBIC XMMHYCCKHUE
MOTCHIIHAJIBI BEIECTBA A B ITAPOBOM M KHUIKOU (hazax?
7. Ha nuarpamme COCTOSHHS TEMIIEpaTypa-COCTaB JBYXKOMIOHEHTHON CHCTEMBI MMEIOTCS TOYKH, JUII KOTOPBIX CTEHEHb
cB0o0OOIbI paBHa AByM. KakoMy 4mcITy paBHOBECHBIX (pa3 OHa OTBEYALT:
a)1;6)2;8)3;1)4.
8. Ilouemy kpuBas cyonmumanyu Ha P-T quarpaMMe oHOKOMIIOHEHTHOM CUTEMBI BCETIa Kpyde, 4YeM KpUBast HCTIapeHUs?
. Tlouemy HaOmomaercst kpuockonuueckuit apdext?

W N

©

[IpenonaBarens K.X.H., J01. E.B. BO6pI/IHCKa$I

YTBEPXJIAIO

3aBeayromuii kadheapoi

(uznveckort XuMun

II.X.H., JTOIL. 0.A. Kozanepos
_ . .2023

HampaBnenune noarotosku / cnerupansiocts 33.05.01 - dapmarus
Jucunninnna Ousnyeckas U KOJUIOHHAS XUMHS

dopma 00yueHus: OYHas

Bun xontpons tect

Bun atrecranuu texyuas

KontponabHo-u3mepurteabHbIii MaTepuana Ne 4

1. Kak sneprust ['nb6ca XuMH4IeCKON peakiMy H3MEHSETCSI C POCTOM aKTHBHOCTH (KOHIICHTPALMH) HCXOAHBIX BEIECTB!
a) TIOBBIIIACTCS;
0) yObIBaeT;
B) HE H3MEHSIETCSI.
2. Kax sneprus ['mb60ca XuMHIECKOH peakiii U3MEHSIETCS C POCTOM TEMITEPaTyphI:
a) TIOBBIIIACTCS;
0) yObIBaeT;
B) HE U3MEHSETCS;
I') MOXKET MEHSTBCS CI0KHBIM 00pa3oM.
3. Koncranra PpaBHOBECHUA XUMHYECKOM p€akuun € pocToM TepMO)lI/IHaMI/IqCCKOI‘/'l AKTHUBHOCTH HCXOOHBIX BEIICCTB:
a) TMOBBIIIACTCS,
0) yObIBaeT;
B) HE U3MEHSETCS.
4. KoHcTaHTa paBHOBECHS] XUMHUYECKOH PEaKIIMH H3MEHSIETCSI C POCTOM TEeMITIepaTyphL:
a) TIOBBIIIAETCS;
0) yObIBaerT;
B) HE U3MEHSETCS;
) OTBET 3aBHCHUT OT 3HaKa TEIIOBOro (dekra.



5. C pocTOM KOHIIEHTpPAlUH PEarceHTOB PAaBHOBECHBIH BBIXOJ IPOLYKTOB XUMHUECKOH PEeaKIHuu:
a) MOBBILIACTCS;
0) yObIBaeT;
B) HE U3MECHSETCS.
6. C yBenmyeHHEM JaBJICHHUS PaBHOBECHBIN BBIXOJ MPOIYKTOB XUMHUECKOH PEaKLUu:
a) TIOBBIIIAETCS;
0) CHIXKAeTCS,
B) HE MEHSCTCS;
T) MeHseTcs OoJiee CI0XKHBIM 00pa3oM.
7. Kak ¥ B KaKuX peakLusaX JAaBJICHUE MOXKET IOBIUATH Ha BBIXOJ IPOLYKTOB?

8. Bcerma i CymIeCTBYeT pasiiune Mexay KoHcTanTamu pasuoBecus K p H KC ?

9. Hammmmre BeIpaXeHUs U1 3aKOHA JEWCTBHA Macc.

IIpenonaBarens K.X.H., J0II. E.B. BOGpHHCKaSI

YTBEPXJIAIO
3aBenyromuii kadheapoi
(buznvecKol XUMHUU
I.X.H., JTOLL. 0.A. Kozanepos
_ . .2023
Hamnpasnenne noarotosku / crenuanbHOcTh 33.05.01 - Gapmanust
Jucuunnnaa Ousndeckas ¥ KOJUTOUAHAS XUMUS
dopma 0OydeHus oqHast
Bun kontposs Tect
Bupn arrectanun texymas

KonTpoabHo-usMepuTebHbIi MaTepuaa Ne S

1. JInsg caMOnpOM3BONBHOTO TEUCHHS XUMUYECKOW PeakInd HEOOXOIMMO, YTOOBI MPOM3BEICHHE XUMHUYECKOTO CPOJACTBA A U
CKOPOCTH peakiu V ObUIo:
a) paBHO HYIIIO;
0) OoJbLIe HYJIS;
B) MEHBILIC HYJIS.
2.. JIns xapakTepUCTUKU PABHOBECHS XUMUYECKOW PEeaKIMu HEOOXOAUMO BBIOJIHEHHE yenoBus A-V =0, tae A -
XHUMHYECKOE CPOJICTBO, V - CKOPOCTh XUMHIECKOH peakiiu. KakuM TpeOOBaHUSIM 3TO YCIOBHE COOTBETCTBYET:

a) A>0, V=0;
6) A=0, V>0;
B) A=0, V=0.

3. DHeprus akTHBAllMd XMMUYECKON PEaKIMU C POCTOM TEeMIEepaTyphl:
a) BCer/1a MOBBIIIACTCS;
0) Bcera yObIBaeT;
B) HE U3MEHSETCS;
I') MOXET MEHATHCS OoJiee CIIOKHBIM 00pa3oM.
4. CKOpOCTh XMMHUYECKOH pPeakluy IPH YBEITMYCHUH €€ SHEPTIH aKTUBAIHN:
a) TIOBBIILIACTCS;
0) yObIBaeT;
B) HE U3MEHSETCS.
5. Xumudeckas peakiys MpoTeKaeT Yepes MociaeaoBareibHble cragui. CKOPOCTh PEaKIMH B LIEJIOM ONpPEACIsieTCs apaMeTpamMu:
a) camMoii OBICTPOH cTaanw;
0) caMoiif MeIICHHO CTa I,
B) HE 3aBHUCHUT OT IapaMEeTPOB OTIEIbHBIX CTaIUi.

6. Kakas ctagmsa cuntaeTcs NMMUTUPYIOLLIEN B cUCTEMax NapannernbHbIX U MOCrefoBaTeNbHbIX peakunin?

7. MoxeT nv nopsaok peakumn ObITb HyneBbIM, APOOHBLIM, OTpULUATENBHBIM?

8. O6cyanTe NpaBUNbHOCTb YTBEPXKAEHNS; MOCKOIbKY KaTanm3aTop He 3anvCcbiBaeTCs Kak peareHT B CYMMapHOM
CTEXMOMETPUYECKOM YPaBHEHUN XMMUYECKON peakLn, KOHUEHTpauus KatanusaTopa He MOXeT BXOAUTb B
KMHETNYECKOe ypaBHEHWE.

9. KakoBa porb MakpOKMHETUYECKNX NPOLECCOB B reTEPOreHHoOM Katanuse?

MpenogaeaTens K.X.H., gou. E.B. BobpuHckas



KommiekT TectoB Ne 2

YTBEPXAIO

3aBenyromuii kadeapoit

(uznveckort XuMun
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Hamnpasnenne noarotosku / cnenuansHocTs 33.05.01 - Gapmanms
Jucnunnuna dusudeckas U KOUIOUIHAS XUMHUS

®dopma 00yueHus: OyHas

Bun xontposns tect

Bun atrecranuu texymas

KoHTponbHo-n3meputenbHbIn matepran Ne 1
1. Kakoe u3 yTBepKICHUIN HEBEPHO:
a) BHYTpEeHHHUIT HoTeHIral (a3sl CyMMHUPYETCSI U3 BHEIITHETO U TOBEPXHOCTHOTO;
0) BHeIHMiT HoTeHMal (a3bl CYMMHUPYETCs M3 BHYTPEHHEro U I ajbBaHU-NOTEHIMAIa Ha rpaHuLe (as;
B) ["asbBaHu-TIOTEHIMAN Ha rpaHuLe $a3 cyMMUpyeTcs 13 BonbTa-noTeHIMana 1 ckauka AByX IMOBEPXHOCTHBIX
MOTEHIIMAJIOB.
2. Kakasg w3 sueexk Ui OMpeneNieHdsl Yucell MepeHoca MOHOB MeToaoM [ urropda obs3aTenbHO TpeOyeT — ompeneneHus
MPOITYIIEHHOTO IEKTPUIECKOT0 3apsiaa:
a) ¢ Cu-anoznom u Pt-karomowm;
0) ¢ Pt-anomom u Pt-katomom;
B) 00¢;
) HH OJIHA HE TpeOyeT.
3. B combBaTHOM 00605109KE KAKOTO U3 ABYX HOHOB C Z; =Z; COAEPKUTCSA OOJIBIIEE YUCIO MOJIEKYN PACTBOPHUTEIIS:
a) y MoHa ¢ OONBIINM KPHCTAIUIOXUMUIECKAM PaIiyCOM;
0) Y HOHA C MEHBIINM KPHUCTAJUIOXUMUYIECKUM PaIIyCcoM;
B) HE 3aBHCHUT OT pa3Mepa HOHa.
4. Kaxoe u3 yTBepKIeHHH BepHOE:
a) ABOWHOI ANIEKTPUYECKHH CITOW BO3HHMKAET M3-3a MMOSBICHHUS [ anbBaHU-TIOTEHIMANA Ha TpaHune das;
0) ["anpBaHM-TTOTEHIIMAT BOHUKACT B XOZ€ MMPOCTPAHCTBEHHOTO Pa3/ICNICHHUs JIICKTPHIECKHUX 3apsI0B Ha TPaHHILIEe

pas;
B) 002 BepHBIL.
5. Tlpouecc 5NEKTPOJMTUYECKON JAHUCCOLMAIMM COJIM OIKCBHIBACTCS ypaBHEHHEM: KA=v,K*+v_A" Kaxas

TEPMOANHAMUYECKAsT aKTUBHOCTDh MOYKET OBITh OLIEHEHA KCIIEPUMEHTAIBHO:
a) con (as);
0) cpenHe-noHHas (ay);
B) KaTHOHa (a,) WM aHWOHA (a_).
6. Kakas 13 cucTeM mpe/CTaBIsieT PABHOBECHBIN OKHCITUTEILHO-BOCCTAHOBHUTEIBHBIN JIIEKTPO/I:
a) Cu | Cu*, Cu®";
6) Pt | Cu™; Cu®";
B) Pt| Ag®, Cu®".
7. B teopun [lebas-Xrokkens cpeqHe-HOHHOTO K03 (HUIMEHTa aKTUBHOCTH pa3Mep "HOHHOM atMochepsl” (nebaeBCKuii paanyc
JKPAaHUPOBAHHSI) C POCTOM KOHIIEHTPAIIMH HOHOB:
a) Tmajaer;
0) pacrer;
B) HE U3MEHSETCS.

8. Hanpspxenue tenu My | Ly || Ly | M, Gonbie Hys, a e M | Ly || Ly | My Menbre Hynsi. Kakas u3 uerneii 3amicaHa BepHO:
a) mepaasi;
0) BTOpas;
B) HH OJIHA.
9. Ipu 298 K HOHHBIE MPOM3BE/ICH s B! 1 5THI0Bor0 crupTa Ky(H,0)=10" 1 Ky(C,HsOH)=10"%. B HeiiTpaisHOM BOXHOM
1 3TaHOJIFHOM pacTBOpax OAWHAKOBOW KOHIIEHTPALUH KaKOW-1TN00 CHITbHON COJH:
a) pH(H0)>pH(C,HsOH);
6) pH(H0)<pH(C,HsOH);
8) pH(H0)=pH(C,HsOH);
10. Kakoe u3 cienyromumx BeIpaKeHUH He ABJsieTcs: ypaBHeHHeM | ub6ca-1 enpMronpua:

a) AH=AG-TAS; 6) AH= —zFE+zFT( dE ) B) 06a.
T ),

11. MousipHast 3J€KTpONPOBOHOCT PACTBOPA HJIEKTPOIIUTA YBEIUYUBACTCS C POCTOM TEMIIEPATYpPBl. ITO 00YCIOBICHO
TJIaBHBIM 00pa3oM:

a) M3MEHEHHEM MEXaHM3Ma TIEPEHOCa HOHOB;

0) CHUIKEHHEM KHHEMATHYECKOM BI3KOCTH;



B) N3MEHEHHUEM JIMINICKTPHIECKON IIPOHUIIAEMOCTH.
12. Tok obmena snekrpoxumudeckoit Ox,Red-peakuuu:
a)He 3aBHCHUT OT aKTHBHOCTEIl PeareHToB;
0) 3aBUCUT OT aKTHBHOCTH 00OHX PEareHTOB;
B) 3aBUCHUT OT aKTHBHOCTH JIMILb OJHOTO U3 PEareHTOB.

IIpenonasareins K.X.H., foul. bo6punckas E.B.

YTBEPXAIO

3aBenyromuii kadeapoit

(uznveckor XUMHUU

J.X.H., JIOLL. 0O.A. Kozagepos
_ . .2023

Hanpasnenue noarorosku / cnenuansHOCTh 33.05.01 - apmanus
Jucuurnnnna Gusndeckas v KOJUTOUAHAS XUMUS

®dopma 00yueHus: OyHas

Bun xontposns tect

Bup arrecrarnun texymas

KoHTponbHo-u3MeputensHbIN maTepuan Ne 2
1. KoHCTaHTa U CTENEHb MUCCOLMALNM JICKTPOIUTHYECKOI IUCCOLMALNK CIa00ro JIEKTPOIUTA CBSI3aHBl COOTHOLICHHEM:
K=aC/(1-a). ITo Mepe pocTa KoHIeHTparmi pactopa C 4To mpomsoiizet ¢ K:
a) yBeJIMYHUTCS, 0) YMCHBIIIUTCS; B) HE U3MEHUTCHL.

2. IIpu quddy3un KaTHOHA ¥ aHMOHA B BOJJHOM PAacTBOPE CHIIBHOTO JIEKTPOJIUTA CKOPOCTH JIBHIKCHUSI HOHOB OUCHB OBICTPO
BBIPAaBHHUBAIOTCS. DTO CBA3AHO:
a) ¢ BeIpaBHUBaHUEM K03 OUIIMEHTOB TU(PY3UN HOHOB;
0) c BEIpaBHHBAaHHEM HX KOX(PPHINCHTOB TPCHHUS;
B) C HanoXeHneM MUrpaLnoHHOro NoToKa, BbI3BAHHOIO rpagneHToM Auddy3MoHHOro noteHymana, Ha
AN PY3NOHHBIN NOTOK;
r) ¢ obpa3oBaHNEM MOHHBIX 4BOVHMKOB.
3. B kakux pacrBopuTensax nonsl H;O' 1 OH ™ He 0611a1al0T aHOMaJIbHO BBICOKO# IIEKTPOIPOBOAHOCTHIO!

a) MPOTOMIBHBIX; 0) MPOTOTCHHBIX; B) alipOTOHHBIX.
4. Bo3HHKAET 1 JIBOHHOI JIEKTPUIECKHUH CII0H Ha TPpaHMILIE IUTATHHBI ¢ a0COMIOTHO YHUCTOM BOJIOM:
a) na; 0) HeT; B) BO3HHUKAET, HO OBICTPO HCYE3aeT.

5. Kaxkoii 13 mapaMeTpoB ruipaTaliiy OTAEIEHOTO HOHA MOXET OBITh OIpe/IeNieH SKCIIEPIMEHTAIBHO:
a) peaybHasl TEIUIOTa TMAPATaLUH;
0) XUMHUECKas TEIIOTa THPATAIIUH;
B) HU OJIMH.
6. IToTeHIan Kakoro U3 NEKTPOIOB He 3aBUCHT OT pH cpexbr:
a) BOJIOPOJTHOTO;
0) XHHTUAPOHHOTO;
B) KaJIOMEJILHOTO;
T') CTEKJISTHHOTO.
7. Kakoe u3 ycnoBuii BEIOOpa CTaHIAPTHOTO COCTOSHHMS JJIsl KOMIIOHEHTOB PacTBOPA AJIEKTPOIIUTA SIBIISIETCS BEPHBIM:

0 0 0 0 0 0
a)a3¢a+=a_; 6)33=a+¢a_;
0 0 0 0 0 0
B)dny =a, =a_; r)a3¢a+¢af.
8. Ha ocHOBe Kakoro coefiMHEHHs1 MOXKET ObITh H3roToBNeH 3nekTpon |l poxa, oOparumelii no nonam Br:
a) LiBr; 0) KBr; B) AgBr.
9. nst pactBopa 1 Monb/1 Na,SO,4 + 1 mons/n H;SO4 moHHas cuia paBHa:
a) 4 MoJIB/II; 0) 5 Mob/T; B) 6 MOJIB/JI.

10. Kakoe w3 BbIpakeHHi aeT BeAMYMHY | anbBaHHM-TIOTEHIHMANa Ha rpaHune (a3, ecid Ha Hel HIeT IIeKTPOXHMHUYECKas
peaKIys:

1 - - N\ 1
9 0= 5| S T | 9 g, = —ZF{ZmivnB —iz(uivi)“}

1 p
_ ~ ~ \a
B o =——| 2" -2 ()
zF i i
11. CrannapTHbIHA 7IEKTPOJHBIN MOTEHIHAT BOAOPOIHOIO 3JEKTPOAA MONAraloT PaBHBIM HYJIIO IIPH:

a) T=0K 0) T=298 K B) moObIX T.



12. Y enbHas 31€KTPOIPOBOAHOCTh BOJHOIO PaCTBOPA CUIIBHOIO 3IEKTPOJIUTA C POCTOM €ro KOHIEHTpAluy BHadaje pacTeT, a
3aTeM cHIKaercs. [losiBenue ydacTka CHIXKEHHs 00yCIIOBJIEHO:

a) M3MEHCHUEM MEXAaHU3Ma MUTPALIMOHHOIO MEPEHOCA,

0) U3MEHEHHEM YHCiia HOCUTeNeH 3apsana;
B) HapacTAIOIMM BIUSHUEM MEKHOHHBIX B3aUMOCHCTBUIA.

[IpenonaBarens K.X.H., 1o1. boopunckas E.B.

YTBEPXJIAIO

3aBenyromuii kadheapoi

(uznveckort XuMun

I.X.H., JIOLL. 0.A. Kozaznepos
_ . .2023

Hanpasnenue noarorosku / cnenuansHOCTh 33.05.01 - apmanus
Jucnnmiaa Onu3ndaeckast 1 KOJUIOMIHAS XUMHUS

dopma 0OydeHus oqHas

Bun kontposs Tect

Bup arrecranun texymas

KoHTponbHo-n3meputenbHbIn maTepuan Ne 3

1. DHeprusi Kakoro M3 MEXYAaCTUYHBIX B3aMMOJACHCTBHI B pacTBOpE DJIEKTPOINTA HaubOojee pe3KO 3aBHCHUT OT PACCTOSHUS
MEXKY YaCTULIAMU:

a) AUIOJIb-THIIOJIBHOTO;
0) MOH-TUIIOJILHOTO;
B) MOH-UOHHHOTO.
2. Von-noHHOE B3auMoaeicTBUe pu A Hy3ur HOHOB B pacTBOPE AIICKTPOIIHUTA!

a) IPOSIBIISICTCS CUIIbHEE, YeM IIPH MUTPALHY;
0) mposiBisieTcs caadee, YeM MPU MHUTPALAH;
B) BOOOIIIE HE UTPAET POIIH.
3. PaznuyaroTcs T HaNpsDKEHUS DIIEKTPOXMMHYECKUX LIeTei:
() PtIML LM, Pt(+) m () PtIMz [ My | L | Mg, Pt (+)
a) ma;
0) HeT;
B) Pa3IHMYAIOTCS 110 3HAKY, HO HE MO BEJTHYUHE;
T') pa3IM4IaioTCs KaK MO 3HAKY, TaK M 110 BEJTHMUYHHE.
4. Paznuuue MeXILy XUMHIECKHM U 3JIEKTPOXMMHYECKIM MOTEHIMAIAMU HOHOB 1-TO COPTa 00s3aTeNbHO HYXKHO yIHTHIBATH TIPH
OIIHCAaHNH PABHOBECHBIX MIPOIIECCOB:
a) B 00beMe pacTBOpa NIEKTPOJIUTA;
0) Ha rpaHuIle pa3jielia NPoBOIINIMX (a3,
B) B 000UX ClTyyasx.
5. Onexrponom I pona sBiseTcs:
a) Ag|AgCl|Cl; 6)H" |H,; B) Ag' | Ag; r) Cu®" | Cu*.
6. Kosp¢unmeHT akTHBHOCTH HOHA C POCTOM €T0 KOHLIEHTPALUH B PaCTBOpE:
a) BCer/a MOBBIIIAETCS;
0) Bcerma yObIBaerT;
B) HE U3MEHSETCS;
') CHWXAETCs, a 3aTeM BO3pacTaer.
7. CpenHsis SHEpTHs KaKuX B3aHMOJCHCTBHUI SBISIETCS 00BEKTOM pacuera B Teopuu Jlebast- X oKKerIs:
a) HOH-MOHHBIX; 0) MOH-TUITOJIBbHBIX; B) JAWIIOJIb-JIUIONBHBIX.
8. BydepusiM neiicTBreM obaaeT cMech OKcanaTa Kajws C :
a) COJITHOM KHCIIOTOi; 0) TUMOHHOW KUCIIOTOI;
B) IaBEJICBOI KHUCIIOTOIA; T') YKCYCHOW KHCIIOTOH.
9. B peaxuun nporomtraeckoro pasHoBecuss CH;COOH+H,F, = CH;COOH, + HF,” ponb KncnoT urpaiot:

a) CH3COOH u HZFZ;

6) CH;COOH, u CH;COOH,;

B) H,oF5, Cchooni,

F) Hze u HF27 .
10. B ocHOBHOM YpaBHCHUHA 3HeKTp0XI/IMH'{eCKOI71 TEPMOJAUHAMUKHU JI1 HAIPSKCHUA rajJbBaHUYICCKOM OCII BEJIMYMHA AG
NpeaACTaBJIACT:

a) cBo0OIHYIO SHepruto [ MbOca aHOMHOW peakIuu;



0) cBoOOAHYIO dHEpruro ['m60ca KaToqHOI peakium;

B) cBOOOIHYIO 3Hepruio ['mboca OpyTTO-XUMUYECKOH PEeaKIHH.
11. CunbHo pa3baBieHHbIE BOIHbBIE PACTBOPHI CIAOBIX KHUCIOT (KOHCTaHThI auccoruanmu K; u K,) nmeror omny u Ty xe
MoJsipHYyIo KoHIeHTpaimto. Ecin Ki>K,, To:

a) pHi>pHy; 0) pH1<pHy; B) pH;=pHy;
12. Hampsoxenue nema Cu / Cu* / Hg(Cu), Cu:

a) MOJIOXKUTEIIBHO; 0) oTpHIIATENHHO; B) paBHO HYJIIO.
[IpenonaBarens K.X.H., 1o1. boopunckas E.B.
YTBEPXAIO
3aBenyromuii kadeapoit
(uznveckol XuMHUU
II.X.H., JIOII. 0O.A. Kozanepos

_ . .2023
Hamnpasnenne noarotosku / cnenuansHocTs 33.05.01 - Gapmanms
Hucuumnnnna Gusndeckas ¥ KOJUTOUAHAS XUMHUS
®dopma 00yueHus: OyHas
Bun xontposns tect
Bun atrecranuu texymas

KoHTponbHO-n3meputenbHbIn matepuan Ne 4
1. KoHcTaHTa r'upoin3a coy c1aboii KUCIOTH ¥ CHIBHOIO OCHOBAHUS ONCHIBACTCS] COOTHOIICHHEM:
a) Kr=Kw/K grice;
6) Kr=KwKscc;
B) Kr= K/ Kw;
2. Ipu mOMOIIH KaKOTO 3IEKTPOJIA HENb3sl MOTEHIIMOMETPHIECKH ONPEIeUTh KOHIeHTpauio pactopa HCI :
a) CTEKJISTHHOTO;
0) XUHTUAPOHHOTO;
B) PTYTHOCYJIb(aTHOTO.

3. CranzapTHas IUIOTHOCTH TOKa 0OMeHa 1(j ABYX PasHBIX MOHHO-METAJUIMYECKHX DIEKTPOJOB PaBHa 1073 A/em® m 10° Alem®.

Kakolt 13 3THX 37I€KTPOI0B XapaKTePU3yeTCsl MOBBIIEHHBIM MOIIPHU3AIMOHHBIM COIPOTUBICHUEM CTaUH1 ITEPEX0a 3apsiia:

a) ¢ H3KuM 1) ; 6) ¢ BoicOKHM 1) ; B) He 3aBUCHT OT 1.
4. TlosiBNieHHE IBOWHOTO JICKTPHUYECKOTO CIIOS HA IPAHMIIC pa3/ieNia MEeTalll- BOJHBIN PAaCTBOP JICKTPOJIUTA 00YCIOBICHO:
a) pacTBOPECHHEM METaJlIa; 0) anmcopOIKeii HOHHBIX KOMITOHEHTOB PacTBOPa;
B) aJIcOpOLIeil MOJIEKYIT BOJIBI; ) BCEMH STUMH MPHYHHAMH.

5. UeMm MpUHIUNAATEHO OTIMYAIOTCS XUMHUYECKUE HETTH OT KOHIEHTPAI[MOHHbIX:

a) HAIMYMEM MM OTCYTCTBHEM CKadKa ITOTEHI[MAa Ha TPaHHUIIe pa3/iesla PacTBOPOB;

0) XapaKTepOM TeMIIepaTypHOH 3aBUCHMOCTH HaNPSHKEHUS IIETIH;

B) pa3IM4MeM METAJJIOB aHOJA U KaToJa;

T') TIOPSIIKOM 3aITHCH SJIEMEHTOB IIETIH.
6. K xakoMy TUITy OTEHIMAJIOB OTHOCUTCS MOTeHIMan JJoHHaHa:

a) Bonbpra-norenuuai;

6) ["anpBaHK-IOTEHIMAT;

B) NIEKTPOAHBIA OTEHINAT,

T) peaNbHBIi MOTEHIIHAL.

7. Db deKTHI 2MeKTPOPOPETHUECKOTO H PETAKCAITOHHOTO TOPMOKEHHS TIPH MUTPALIUH HOHOB B PACTBOPE DIIEKTPOIIHTA C POCTOM
€ro KOHIIEHTPAIHN:

a) HapacTaloT;

0) CHIKAKOTCS;

B) KOMIIEHCUPYIOT JpYT Apyra.
8. Ha xaTomHO# Mmossspu3aliMiOHHON KPUBOI HETIOJBHKHOTO JIEKTPOa 0OHapyKeHa 001acTh OTHOCHTENIHHON HE3aBUCHMOCTH
IUIOTHOCTH TOKA OT IePeHAPSIKSHNSI, TIPUYIEM BpaIleHHe 3IIEKTPO/[a MPUBOAUT K POCTY INIOTHOCTH ToKa. KuHeTnka kaTtoaHoH
peakmuu:

a) muddysnoHHas;
0) DIMEKTPOXMMHUIECKAS;
B) XMMHYECKas;
I') KpUCTAITM3aLlMOHHAS.
9. To Mepe HacsleHus BogHoro pacteopa KCl kuciopooM ckopocTb KOPpO3HH MEITH:
a) He MEHSIETCS; 0) pacrter; B) Majaer.

10. IIpaBuno Komepayma AO =V +A " + V_A_ MPUMEHSETCS K PaCTBOPaM CHIIBHBIX JIEKTPOJIUTOB:

a) MFOOBIX KOHIIEHTpAaIHii;
0) pa30aBICHHBIM;



B) KOHI[CHTPUPOBAHHBIM.
11. K xakomy Ty dpusudecknx neneii orHocutes uens (—)Pt, Cugiyy | Cu™ | Cuog), Pt (+):
a) rpaBUTALLIOHHAS;
0) aJUIOTpOITHAS;
B) KpUCTaiorpaguyeckas.
12. Db dexr Papanes B cabbIX 3JIEKTPOIUTAX OOYCIOBICH:
a) U3MEHEHHEM ITOIBUKHOCTH HOHOB C HAIPSHKEHHOCTBIO SJIEKTPHUYECKOTO MOJIS;
0) M3MEHEHHUEM CTEIIEHH JUCCOIHAIMU C HATIPSHKEHHOCTRIO MOJIS;
B) U3MEHEHUEM IIOIBHXKHOCTH HOHOB C YaCTOTOM IIEPEMEHHOTO TOKa;
') ©3MEHEHHUEM CTETeHH AUCCOLHUALINY C YaCTOTON TOKa.

IIpenonasareins K.X.H., 1o1l. bo6punckas E.B.

20.2. ITpoMexxyTOUYHASI ATTECTAI[USA

IIpomexyrouynas arrecrauus IpPOBOIUTCA B cooTBeTcTBUM ¢ IlosmoxenueM o
IPOMEKYTOUHON aTTecTaluy 00yJaroIuxcs Mo MporpaMMaM BbICIIEr0 00pa30BaHuUs.

KonTponsHO-U3MepuTenbHbIe MaTEpUaANIbl TPOMEKYTOUHOW aTTECTAllMM BKIIIOYAIOT B CEOs
TEOPETUYECKHE BOIPOCHI, MO3BOJISIIOIIME OLCHUTh YPOBEHb IIOJYyYEHHBIX 3HAHUU U CTEIIEHb
c(OPMHPOBAHHOCTH yYMEHHI M HABBIKOB B oOnacTH Qusmueckoi xumuu. llpu oueHumBaHum
MCIIOJIb3YIOTCSI KOJINYECTBEHHBIE IKaJIbI OLeHOK. Kpurepun onieHMBaHus NpUBEIEHBI HUXKE.

3a4er Mo JUCHMILIMHE MPOXOIUT B Gopme TecTupoBaHus. [IpomexyTodHas arrecTanus

(9K3aMeH) MO0 AUCIUIUIMHE OCYIIECTBIISIETCS C MOMOIbI0 kKomruiekToB KUM.
DK3aMeH MPOBOAMTCS B YCTHOU (opme (cobdecenoBaHne), €CIU JEKIMOHHBIN KypC YHTAeTCs O
ouyHoM ¢(opmare. Jlaty mpoBeneHMs SK3aMmeHa ompenenser aekaHat. KUM no nmpenmery
COJIEP’KUT 2 BOIpOca IO pa3IMYHbBIM TeMaM Kypca. Ha moaroroBky orBera cTyaeHTy aaercs 35
MuHyT. OTBeT odopMiIseTcs Ha OTIENbHOM JMCTE, B PYKOINMCHOM BHJIE U TOCIE
co0ecenoBaHUs OCTaeTcsa y 3Kk3aMmeHaropa. Bo Bpems moaroroBku orBeta Ha Bompockl KMM
CTYAECHT HE MOXXET HCIOJIb30BaTh KOHCIEKTHI JIEKIUH, yUeOHUKH W MOJIb30BATHCS HMHTEPHET-
pecypcamu. OTBET JODKEH COAEpXaThb OCHOBHbIE MAaTeMaTUYECKHWE YPABHEHMSI M ypaBHEHUS
peakuuii, rpapuyeckuil mMarepuan. OnpeneneHust CTyJIeHT MOXKET (OpMyIupoBaTh B YCTHOM
¢opme. Ilo oOkOHUaHHMH OTBETa CTYyJEHTa HK3AMEHATOpP MOXET 3aJaTh €My HECKOJIbKO
JIOTIOJIHUTEIBHBIX BOIIPOCOB 10 MaTEpUAILy Kypca.

Tpe6OBaHI/I}I K BBIIIOJIHCHHIO SaﬂaHHﬁ, IOKaJIbl U KPUTCPHUU OLICHUBAHUA

YpoBeHb
KpI/ITepI/II/I OLICHHUBAHUA KOMH@TCHHHI’I C(I)OpMI/IpOBaH IIIxana
HOCTH OILICHOK
KOMIIETEHLINI
Obyuatowutics 8 NOIHOU Mepe 8radeem meopemuiecKkuM 0CHOBAMU Tosvruennwiii Omauuno
Qusuueckoll xumuu U NeKMPOXUMUU, CROCODEH ULTIOCMPUPOBAMD YposeHb (3aumeno)
omeem npumepamu, axmamu, OAHHbIMU HAYYHBIX UCCIE008AHUI,
NpUMEHAMb MeopemuyecKue 3HAHUA Ol peuleHus NPAKMu4ecKux
3a0ay 6 obracmu  3NEKMPOXUMUYECKOU  MEPMOOUHAMUKU U
INEKMPOXUMULECKOU KUHETNUKU
Obyuarowutics en1adeem meopemuyecKuMu OCHOBAMU (QUUYECKON ba3zoewiii Xopouwio
XUMUU U IIEKMPOXUMUU, CROCODEH ULIIOCMPUpPO8Amb  OmMeem YposeHb (3aumeno)
npumepamu, 0onyckaem owuOKu npu npuMeHeHuu meopemuieckux
3Hanuti 0Nl peuwieHusi NpaKmuyeckux —3aoauy 6  obracmu
INEKMPOXUMUYECKOU — MEPMOOUHAMUKY U ILEKMPOXUMUYECKOU
KUHEMUKU
Obyuatowutics enradeem HACMUYHO MeOPEemu4ecKuMy OCHOBAMU Tlopozoswiii Yooenemsop
Qusuueckoll xumuu u 2NeKMpoOXUMUY, GpasmenmapHo cnocobeH yposeHs U-menbHO
ULIIOCIPUPOBAms  Omeem npumepamu, @OpacMeHmapHo ymeem (3aumeno)
NPUMEHSMb MeopemuiecKue 3HAHUs OISl peuleHuss NpaKmudecKux
3a0ay 6 001acCmu  3NeKMPOXUMUYECKOU  MEPMOOUHAMUKU U




INEKMPOXUMUYECKOU KUHEMUKU

Obyuatowuiics O0eMoHCmpupyem OmpulgouHble, QpacmeHmapHule - Heyooenems
SHAHUSA TMEOPEeMUYeCKUX OCHO8 PUIUUECKOU XUMUU U DTIeKMPOXUMUU, opu-menvHoO
donyckaem 2epybvle OwuOKU NpU NPUMEHEHUU MeopemudecKux (He
SHQHUU ~ ONA  peuwleHus NpaKkmuyeckux 3adad 6  obpacmu 3aumeno)
INEKMPOXUMUYECKOU — MEPMOOUHAMUKY U DNEKMPOXUMULECKOU

KUHemuKu

HpI/I panur3anun AJUCHUIUIMHBI C IPHUMEHCHHUEM TUCTAHIMWMOHHBIX O6p330BaTeJ'IBHBIX

TEXHOJIOTUH OIICHKH 3a 9K3aMEH/3a4eT MOTYT OBITh BBICTaBJICHBI MO pe3yibTaTaM TEKYIICH
aTTecTalluy 00yJarolerocst B CeMecTpe.

TunoBble KOHTPOJIbHbI€ 3aA4aHUA UNU UHble MaTepuan.bl, Heob6xoauMble Ans OLEeHKU
3HaHUN, yMeHMI7I, HaBbLIKOB Npu npoBeaeHnun I'IpOMG)KVTO‘-IHOVI aTTecTauun.

o g M w D

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Ilepedyenb BONpOCoOB K 3a4eTy MO Kypcey «@u3ndeckasi U KOJJIOUIHASI XUMHUSA » VIS CTYAeHTOB

04HOI hopMbl 00yueHusi 1 kypca papManeBTHYECKOT0 (paKyabTeTA

TepmoguHamuyeckas cucTema M oOkpyxawwasa cpega. M3onmpoBaHHbIe, OTKPbITbIE U 3aKpbITble
CUCTEMBI.

MepBbIi 32aKOH TEPMOANHAMUKM U €0 MPUMEHEHME K NpoLeccam C uaeanbHbIMU ra3amu.

TennoemkocTb. BrnisiHne TemnepaTypbl Ha TEMNOEMKOCTb BELLECTB.

3akoH [ecca. TennoTbl 06pa3oBaHusa 1 cropaHus BelecTB. Cneacteusi M3 3akoHa lecca.

BnusHne TemnepaTypbl Ha TennoBomn adhdekT xummnyeckon peakumn. 3akoH Kupxroda.

OHTpONMSA — PYHKLUUSA COCTOSHUSE CUCTEMBI U KPUTEPUIA CaMONPOMN3BOISTbHOIO NPOTEKaHMS npoLiecca.
ABCOMTHOE 3HAYEHME SHTPONUN BELLIECTBA.

TepmoguHamuyeckMe NOTEHUManbl Kak KpUTEPUIA HanpaBfieHUs CaMOnpou3BOSIbHONO NPOTEKaHUA
npotLiecca u TepMogMHaMMYEeCKOro paBHOBECKS.

YcnoBusa XMMU4Yeckoro paBHoBecusi. 3aKOH AeNCcTBUA Macc. PaBHoBecue B MaeanbHbIX CUCTEMAX.

KoHcTaHTa paBHOBECUS B rOMOreHHowm cucteme. Cnocobbl BbIPpaXXEHUSA KOHCTaHTbl paBHOBECUS.
BnusHne gaBneHus Ha paBHOBECHbIN BbIXO MPOAYKTA.

YpaBHeHWEe U30TEePMbI XMMUYECKOW peakunn.

BnuaHne TtemnepaTypbl Ha MOMOXEHWE pPaBHOBECUSI B CUCTEME M KOHCTAHTYy paBHOBECUS
XUMUYECKOM peakunn. YpaBHeHue n3obapsl BaHT-INodda

®aza. CocTaBnsiowine BellecTBa M KOMMOHEHTbI, CcTeneHb cBobOoAbl. YcnoBusi asoBoro
paBHOBECUS.

MpaBuno a3 M'Mb66ca n ero NnpUMeEHeHKE K pasnnyHbIM CUCTEMAM.

OpaHoKOMMNOHEHTHbIE cucTeMbl. YpaBHeHue KnanenpoHa-Knaysuyca.

OOBLWwKMn NpMHLMN NOCTPOEHNS Pa30BbIX AMarpaMmM COCTOsAHMSA. [Juarpamma COCTOSHMSA BOAbI.

[1ByXKOMMNOHEHTHbIe cucTemsl. [paBnno pelyara.

McTuHHBIE pacTBopbl. Cnocobbl BblpaXeHUs KOHLIEHTPaLIMK pacTBOPOB.

3akoH Payns. KonnuratveHble cBoncTBa pacTBopoB. Kpuockonusi, 36ynnmockonus, ocmoc.

PacTBoprMOCTb ra3oB B XMAKOCTSAX. 3akoH [eHpw.

3akoHbl ['Mb6ca - KoHoBarnosa.

3akoH pacnpegenenns HepHcTa. JkcTpakums.

CKOPOCTb XMMMYECKNX peaKkLmi, KOHCTaHTa CKOPOCTW, MOSEKYNSIPHOCTb, MOPSA0K, CTAAUAHOCTb.

Knaccudukauusa xummyecknx peakumim no KUHETUYECKNM NpU3HaKkaMm.



24. BnusiHne TemnepaTtypbl Ha CKOPOCTb XMMWYECKUX peakuui. YpaBHeHne AppeHuyca. IHeprus
aKTMBauumm.
25. TlMoHaTune kaTanuTudeckmx peakuun. ObLiMe NpMHUUNGI kKaTanusa.

26. [OMOreHHbIl kKaTanua. SHeprus aKTMBaLMM FOMOFEHHbIX U FeTEPOreHHbIX KaTanTUYEeCKUX peaKLWil.
27. PacTBOpbl 351eKTPonuUToB. Teopusi 3MeKTPONIMTUYECKon auccoumnaunm AppeHuyca.

28. pH BoaHbIX pacTBOpoB. VIoHHOe npou3BedeHne Boabl. PacyeT pH B BOAHbLIX pacTBOpax CUIbHbIX
KMCNOT U OCHOBaHUN.

29. [MpumeHeHue Teopum AppeHuyca K npoLieccamM B BOAHbIX pacTBopax cnabbix KMCNOT U OCHOBaHUN.
30. BydepHble pacTBopbl. MexaHuam BydepHoro gencraug. bBydepHasa eMKoCTb.

31. Tungponus. CTeneHb 1 KOHCTaHTa rugponusa. Pacyet pH B pacTtBopax rMaponuaylomxcsa Conen.
32. PaBHOBecne c yyactmem TBepgon dasbl. [lpousBegeHve pacTBOPMMOCTM U PacTBOPUMOCTb.
ConeBoli adhdekT.

33. Y4YeT WOH-MOHHOro B3aMMOAEWCTBUS B pacTBOpPax 3NEKTPONUTOB. AKTMBHOCTb M KO3I(MULMEHT
aKTUBHOCTM.

34. VloHHasa cuna pactBopa. dnemeHTbl Teopumn [ebasn-XoKkenst MEXMOHHOIo B3aMMOAENCTBMS.

35. OnekTponpoBOAHOCTL pPacTBOPOB. YAenbHasi M MONApHas SMNeKTPonpoBOAHOCTb. BnwnsHue
KOHLIEHTPALMN Ha 3NEeKTPONPOBOAHOCTb PaCTBOPOB.

36. [paHvua pasgena 3apsbkeHHbIX ¢as. ONeKTpoAaHbIN noTeHuuan. HanpshkeHue ranbBaHU4ecKoro
afneMeHTa.

37. YpaBHeHne HepHcTa Onga pacyeTa 9MeKTPO4HOro MoTeHuuana WM HanpsbkeHWst rarbBaHU4ecKoro
anemMeHTa. [NpaBuna 3anncu ranbBaHNYECKMX ANIEMEHTOB.

38. Knaccudukaumsa anektpogHbix cuctem. Anektpoasl | u ll-ro poaa.

39. WNoHcenekTnBHble anekTpoapbl. CTEKNAHHbIV 3NEKTPOA.

40. MoteHuuomeTpus. [NprHuun BbIBOpa 3NeKTPoAoB ANA aHanusa.

IIpumep KUM k 3auyerty.



KOMMNEKT KUM1

YTBEPKIAIO
JaBeavVIouil kaeapoil Mu3nueckoi Xummm
Kosazepor O.A.
Hanpanaenue noarotosky / cneunansnoct  33.05.01 «apyaumay
Jlucunnauna «DU3HYECKAR H KOLTOMAHAA XHMHA)
Bita kontpoas 3aver
Ka OTBEYAXOLLAN 33 JIMCUNINAIHY Kadenpa dizuseckoii Xumiu

KOHTPOJILHO-H3MEPHTEALHbBII MATEPHAJL Xe 1
I, Pabora npouecea HACKILHOIO rasa Moker  OuiTh paccunTana 1o (opmyaas:

Va
A= r PdV (1) A = nRTIn%Z (2). Kaxan 13 Hix sMomer Goith npHMEHEHA K HIONOPHOMY npoteccy: a) obe 6)
Vi 1
topstyaa (1) ) opmyaa (2) 1) Wit oana
2, Tena0eMKOCTb NHMHUECKIX COCHIHEHNIT a) HE 3aBNCHT OT TeMnepatypst;  §) NAIET C POCTOM TEMNEPATYpPbLI: 8)
YBANMNBAETCH © POCTOM TEMNEPATYPH, 1) CHIMANA YBEAMIHBACTCA, JATEM YMCHBLIACTCR.
3. s kaKkof-10 coan KA IHCPrus paspylwenis KPUCTAINYECKON PEIWETRH OKIIANACH MEHbLE (N0 MOAYAIO), Hem
CyMMapHan TenaoTa ruapatawm wowos K i A™. Tennosoii adext npolecca pacrsopeni 21oii coms: a) <0 6) > 0
8) PABEH HYO,
4. Tennoemxocts kakoro semectsa Ooaswe Ar: Nai HyO (o ~ rasel naeansusie: a) Ar: 6) soawl; 8) a3ora; r)
TENAOEMKOCTH BEEX 1308 OAMHAKOBL,
5. Bropoe Hauano repmonsamingn uveer sun: @) dS <3Q/T: 6) dS28Q/T: 8)dQ <8ST:r) T =dQuS
6. Mamenenme aneprint I'GOCa XapakTepiyer HANPagIeHne NPOLECCa B CHCTEME NPH BLINOAHEHIN YeaosHit: a) V.
T=const 6) ViP=const 8)P; T=const r)V:U=const
7. B npouccce kpuetanmsaumit  Boast AS<O. JTo  OIHAMACT, MTO ) KPUCTANAMIAUMA WE  NPOTEKACT
CAMONPOHIBONLHO: ) KPHCTALINIALMA — CAMONPOIIBOALHBI NPOLECE: B) ITO COCTOAHMI PABHOBECHA; T) N0 3HAKY AS
B ITOM CAYMAC CAEAATH BHIBOI HEABINA.
8. C pocrom temneparypbl Kp HEROTOPOH peaxuny pacrer. HT0 MOXHO CKa3aTh O JHAKS Ter1oBoro dexta 3100
peasuii: a) > 0:6) < 0; 8) =0; r) sower Guiry > u <0,

; dP AS dT  AS dT  AH
9. Ypasuenne Knanefipona-Kaaysnyca umeer caeayomnii sua: a) oAy 0) P Ay 8) P
T') BEPHK BCE NEPRYUCACHHBIL.
10. CROALKO COCTABNLIX MACTEN 11 CKOMLKD KOMIONEHTOB CONCPKUT CHOTEME, COCTONIIAR HY BOAL M HIITPATY MATHIA:
A2u2:6)2ul:8)lulir)3nl
11, MOA#HO Mt «3ACTaBITLY KUNETH BOAY NPI KOMHATHON TeMOEPaType! @) A8, HYKHO YBeIMUHTL Aasienie; §) aa,
HYAHO YMEHBILITL QARIEHHE, B) HET, THKOE HE BOSMOKNO.
12. 3axou Payas umeer s a) P=P X, 6)P=PX, ;) P'-P=X; 1) BEPHOFO OTBETA HeT.

13. Kakoro komnoHenta Oyaer Goaplie B nape, Npi KMNEHII HASAILHOIO PacTBoOpa, COCTOAWICTO W3 BOAM W
AUETONR; @) BOAB; §) AUCTOHR; B) OAMHAKOBOE KOAMMCCTHO KAAKAONO, ITO JABHCHT OT JIABACHHA,
14. Croasko coau 1 oAbl conepires 8 S00r pacrsopa ¢ Maccosoit aoneii 0,037

INpenonasarent /‘g/ ﬁ Bodpuickas E.B.



Hepeqeﬂb BOIIPOCOB K 3K3aMEHY IO TUCHUIIJIUHE «Puznyeckasa u KOJUIONIHasA XUMUA»

JJISl CTY/ICHTOB 04HOi (hopMBbI 00ydyeHHs1 2 Kypca (papManeBTHYeCKOro ¢axkyjabTera

1. MUcrtunnele pactBopbl. CriocoObl BbIpak€HHUs KOHLEHTpauui. lMpeanbHble M peanbHbIe
pacTBOPHI.

2.  CaMompou3BONBbHBIE TIPOIECCHl HA TOBEpXHOCTH pazaena ¢a3. [loBepxHOCTHOE
HaTspKeHHEe. DaKTOpBl, BIAMSIONINE Ha IOBEPXHOCTHOE HATSKEHHUE HKUAKOCTEH.

3. IloepxHocTHas sHeprusa I'm66ca. AncopOuus. [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA.

4.  AncopOLUOHHBIE SIBJICHMS Ha I'paHMLE TBEPJOE TENIO-KUAKOCTb, KUAKOCTb-KHIKOCTh U
KHUJIKOCTh-Ta3. M3orepmer ancopOuuu ['ub6ca u Jlburmriopa. YpaBHenue IIumkoBckoro.
[Tpasuio [roxio — Tpayoe.

5. Jucnepcuble cucremsl. Knaccugukanus AMCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO
JUCIIEpCHOM (a3l M JTUCHEPCHOHHOM Cpelbl, [0 XapakTepy HMX B3aUMOJEHCTBHS, IO
TOJIBMYKHOCTH JIUCTIEPCHOH (ha3bl.

6. CmocoObl OTy4eHHUs ¥ CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

7. MonekynsipHO-KMHETUYECKUE U ONTHYECKUE CBOWCTBA KOJJIOWAHBIX cucTeM. PaccenBanue
Y TIOTJIOLICHKE CBeTa. Y paBHeHHue Panes. OnanecueHuus.

8.  CrpoeHue u 3JIEKTPOKHMHETHYECKUH MOTEHIMAN KOJUIOMIHBIX yacTtull. [IpaBumno Ilanera —
®dasHca. DNEeKTPOKUHETUYECKUE SBICHMUSL.

9.  Koarynsauus u pakropsl, ee Bbi3pIBatolye. MeieHHas 1 ObIcTpast KoaryJsiiusl.

10. Crabunu3zanus Kowtou10B. akTOpbl YCTOWYHUBOCTH.

11. DOnexrponutudeckas koaryssius. [Ipasuno Hlyneue-T'apam.

12. BnusiHHEE 3JIEKTPOIHUTOB HA SJIEKTPOKUHETUIESCKUN TTOTEHIIMAI KOJUTOMTHON YaCTHIIBI.

13. SIBnenue nmepe3apsikKu KOJUIOMAHBIX YACTHIL.

14. MennenHnas u ObicTpas Koaryssiuus. I[lopor koarymnsuuu, ero onpesencHue.

15. Koarynsauus 3o01edl cMecsiMU 3J€KTpOiUTOB. [IpaBuio agAMTUBHOCTH, aHTaroHU3M H
CUHEPTU3M JeHCTBHS HOHOB.

16. Teopum koarymsuuu (teopust Opeitnpnmuxa, teopust [epsruna — Jlanmay — Depses -
OBepOeka).

17. KomnnouaHsle cUCTEMbI, 00pa30BaHHbIE TOBEPXHOCTHO-aKTUBHBIMU BellecTBamMu (ITAB).
18. Munemrsapasie pactBopbl [TAB. Kputndeckass KOHIIEHTpanysi MUIIEIIO00pa30BaHHS.

19. ComroOunm3anus u ee 3Ha4eHue B hapmariim.

20. DOwmynbcuu u ux cBoictsa. [Tomyuenue. Tumel sMynbcuit.

21. DMynberatopsl U MEXaHU3M HUX JCHCTBUSI.

22. Bri6op smyneratopos..IIpasuio barkpodra.



23. OOpamenue ¢a3 d>MyIbCHA. YCTOHYMBOCTH M (AKTOpPhl, HAa HEE BIHSIONINE.
Koanecuennus. CBoiicTBa KOHIIEHTPUPOBAHHBIX IMYJIbCHH.

24. Cycnen3uu u ux cBoictsa. [lomydenne. Y CTOWIMBOCTD U (haKTOPEI, €€ ONPeACIISIONIHE.
25. [Ilensl. Ilactel [Tonyyenue. KpaTHOCTh TI€HBI. YCTOMYMBOCTH H (PaKTOPHIL, €€
oTpeeNsIolIue.

26. Anpo3onu. [lonyueHue, arperatMBHasi yCTOWYHBOCT U (PaKTOPHI, €€ ONPEACTISIONIe.

27. Tlopomku u  ux cBoiictBa. CleXMBaeMOCTb, TI'PaHYJIHMPOBAaHME U PaCIbUIIEMOCTh
MOPOIIIKOB.

28. PacTBOphl  BBICOKOMOJEKYJSpHBIX  coenuHeHuil. HaOyxanume u  pacTBOpeHHE
BBICOKOMOJIEKYIISIpHBIX coenuHenuit (BMC). Mexanu3m HaOyxaHusI.

29. ®axTopsl ycToHunBOCTH pacTBopoB BMC.

30. BeicanuBaHue, MOPOTH BhICAIUBAHUS U UX 3aBUCUMOCTh OT pH cpenpl. Koanepsarusi.

31. MuxkpokancynupoBaHue. 3acTyaHeBaHue. TUKCOTpONus cTyaHel u reieil. Cunepesuc.

Komnnekt KUM Kk ak3ameHy

YTBEPXJIAIO
3aBeAyronmii Kadeapoit hpuzndeckoi
XUMHHU

Kozanepos .O.A.
7.02.2023

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarms
Jucnnmniaa Ou3ndeckas U KOJIOHHAS XUMHS

dopma 00yueHHsT OUHAS

dopma KOHTPOIST HK3aMEH

Bupn arrectarum npomexxyTodHas

KonTposbHo-usmepurebHbIil MaTepuas Ne 1
1. HucnepcHbie cuctembl. OTIMuYMe AUCTIEPCHON CHUCTEMBI OT UCTHHHOTO PACTBOpA.

OCHOBHBIE KJIACCHI IUCIIEPCHBIX CHCTEM.
2. CtpoeHue KOJUTOUIHBIX YaCTHI] TUAPO(HOOHOTO 30715.

[IpenonaBarens bob6punckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
7.02.2023

Hamnpasnenne noarotosku / cnenuansHocTs 33.05.01 - Gapmanus
Hucuumnnnna Gusndeckas ¥ KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KoHTposbHO-n3MepuTeIbHbIA MaTepuas Ne 2

1. AOcopbumnoHHbIE SIBNEHMS Ha rpaHuLe TBepOoe Teno-XUOKOCTb, XUAKOCTb-KUAKOCTb U
XunakocTtb-ras. M3otepmbl agcopbuum Mboca n JIsHrmiopa

2. OMynbratopbl U MeEXaHu3m ux aevcTeus. Beibop amynbratopos. Mpasuno BaHkpodTa.

[IpenonaBarenn bo6punckas E.B.
YTBEPXJIAIO

3aBenyromuii kagenpoii pusnueckoin

XUMUH

Kozanepos .O.A.
7.02.2023

HampaBnenune noarotosku / cnerupansiocts 33.05.01 - dapmarus
Jucunninnaa Ou3nyeckas U KOJUIOHHAS XUMHUS

dopma 00yueHus: OYHas

dopma KOHTPOISI HK3aMeH

Bupg arrectarym npomexxyTodHas

KonTpoJsbHo-usMepuTe/bHbI MaTepuaa Ne 3

1. PacTtBOpbl  BbLICOKOMOMEKYNSPHbLIX  coeauvHeHun. HabyxaHne ©n  pacTBopeHue
BbICOKOMOSEKyNApHbIX coeanHeHun (BMC). MexaHn3m HabyxaHus.

2. [ucnepcHble cucTeMbl, 06pa3oBaHHbIEe MOBEPXHOCTHO-aKTMBHbIMK BellectBamu (IAB).

MuuennapHbele pacteopbl MAB. KpuTudeckasa koHUeHTpaums muuennoobpasoBaHus.
Contobunusaums n ee 3HadyeHne B hapmaumm.

[IpenonaBarens Bob6punckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
7.02.2023

Hamnpasnenne noarorosku / cnenuansHocTs 33.05.01 - Gapmanus
Jucuurnnnaa Gusndeckas U KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTpoabHo-u3MepuTebHbIi MaTepuas Ne 4

1. CTpoeHue 1 aneKTPOKMHETUYECKMI NOTEHUMan KonnouaHbix Yactuu. Mpaeuno MaxeTta —

dasHca.
2. TleHsbl. MonyyeHne. KpaTHOCTb MEHbl. YCTOMYMBOCTb MNEHbI N akTopbl, ee
onpegensowime.

[IpenonaBarenn bo6punckas E.B.
YTBEPXAIO

3aBeAyonMi Kadeapoii puznyeckoi

XUMHHA

Kozanepos .O.A.

7.02.2023

HampaBnenune noarotosku / cnerpansiocts 33.05.01 - dapmarus
Juctumnnaa duznueckast ¥ KOJUIOUAHAS XUMUS
®dopma 00yueHHsT OUHAS
dopma KOHTPOIST HK3aMeH
Bup aTTecTanuy NpoMeKyToYHast
KoHTposbHO-u3MepuTeabHbIH MaTepuaa Ne S

1. BBIC&JII/IB&HI/IG, IMOporu BBICAJIMBAHHUA W HUX 3aBUCHUMOCTH OT pH Cpcanl.

Koanepsarusi.
2. Crabunmu3zanus KoutouoB. GakTopsl yCTOWYMBOCTH KOJUIOUIHBIX CHCTEM.

IIpenonasarens bob6punckas E.B.



YTBEPXIAIO
3aBeAyromui kadeapoi Gpuznueckon
XUMHUHU

Kozanepos .O.A.
7.02.2023

Hamnpasnenne noarotosku / cnenuansHocTs 33.05.01 - Gapmanus
Jucuurnnnaa Gusndeckas U KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTposbHo-usmepuTebHbIii MaTepuaa Ne 6

1. Dnexrponutudeckas koarymsius. [Ipasuno Llynbue-Iapau. JInoTpomnusie psiabl
HOHOB.
2. DMynbcuu B uXx cBoiictBa. [lomyuenue. Tumbl aMynbcuil.

[IpenonaBarens bobpunckas E.B.
YTBEPXJIAIO

3aBenyromuii kagenpoii pusnueckoin

XAMUHA

Kozanepos .O.A.
7.02.2023

HampaBnenune noarotosku / cnerupansiocts 33.05.01 - dapmarus
Jucnnmnmaa Ou3ndeckas U KOJIOHIHAS XUMHS

®dopma 00yueHHsT OUHAS

dopma KOHTPOJISI HK3aMeH

Bupg arrectarm npomexxyTodHas

KonTpoJsbHo-usmMepuTebHbIil MaTepuaa Ne 6

1. OOpamenue ¢a3 >Mynbcuil. YCTOHYMBOCTH AMYJIbCHMM U (DaKTOpbl, Ha Hee
Brustonue. Koanecuennus. CBoiicTBa KOHIIEHTPUPOBAHHBIX IMYJIbCHIA.

2. CaMompou3BOJBHBIE TpOIIECCHl Ha TOBepXHOCTH pasnaena ¢a3. [loBepxHocTHOE
HaTsDKeHne. MaKkTophl, BIUSIONINE HAa TOBEPXHOCTHOE HATSHKEHHUE KUIKOCTEH.

IIpenonasarens bob6punckas E.B.



YTBEPX]JIAIO
3aBenyrommii kagenpoii pusnaeckoin
XUMHUH

Kozanepos .O.A.
7.02.2023

Hamnpasnenune noarotosku / crienuaibHocTh 33.05.01 - Gapmanust
Jucnnmniaa Onu3ndeckast 1 KOJUIOMIHAS XUMHUS

Dopma 0OydeHus oqHast

®dopma KOHTPOIIST IK3aMeH

Bupn arrectanum npomexxyTodHas

KonTpoabHo-nu3MepuTeIbHbI MaTepuas Ne 7

1. W3oTepma noBepPXHOCTHOro HaTsbkeHusa  LUuwkoBckoro. [MOBEpXHOCTHas aKTUBHOCTD.
Mpasuno Owokno — Tpay6be.

2. Koarynaumsa rugpodobHbix 3onen n dakTopsbl, ee BbidbiBaowme. MeaneHHas n 6oicTpas
Koarynsumsi.

[Ipenonasarenn bo6punckas E.B.
YTBEPXIAIO

3aBeAyronmii Kadeapoit hpuzndeckoi

XUMUHU

Kozazgepos .O.A.
7.02.2023

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarms
Jucnnmnraa Ou3ndeckas U KOIIOHHAS XUMHS

dopma 00yueHHsT OUHAS

®opma KOHTPOIS HK3aMeH

Bun arrecranmu npoMexyTodHas

KonTposbHo-usmepureabHbIii MaTepuaa Ne 8

1. Koarynsuus konnougHoro pactsopa vHangdepeHTHbIMK anekTponutamu. BnusHue
3NEKTPOSNIMTOB Ha 3MEKTPOKMHETUYECKUA NOTEHUMAN KONSTOMAHOM YacTuubl.

2. lMopowkn n wux ceonctea. CnexmBaemMoCTb, rpaHynuMpoBaHMe N pacnbifIEMOCTb
MOPOLLIKOB.

IIpenonasarens Bbob6punckas E.B.



YTBEPXIAIO
3aBeAyromuii Kadeapoi puznyeckon
XUMHUHU

Kozanepos .O.A.
7.02.2023

Hanpagsnenue noarorosku / cienuanbHOCTh 33.05.01 - dapmarus
Jucuurnnnaa Gusndeckas U KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bup arrectanun mpomexyTodHas

KonTposbHo-usmepuTebHbIii MaTepuaa Ne 9

1. Koarynsamuust KOJUIOMAHOTO pacTBOpa HEMHIAU(PPEPEHTHBIMU 3JIEKTPOJUTaMU. SIBIieHUE
nepe3apsaaky KOJJIOUIHBIX YaCTHLL.
2. Dmynbcuu U ux cBoiicTBa. [lonydyenue. Tunsl amMmynbcuil.

[IpenonaBarenn bo6punckas E.B.
YTBEPXJIAIO

3aBeyroIMii kadeapoit pusndeckoi

XAMHUHA

Kozanepos .O.A.
7.02.2023

Hanpasnenne moarorosku / ciennansHOCTH 33.05.01 - apmanus
Jucunnnnaa Ousnyeckas U KOJUIOHHAS XUMHS

dopma 00yueHus: OYHas

®opma KOHTPOJIA HK3aMeH

Bun arrecranmu npoMexyTodHas

KonTposbHo-usmepuTebHbIil MaTepuata Ne 10

1. MenneHHas n 6bICTpa$I Koarynauuna. I'Iopor Koaryndauumn, ero onpegerneHue.

KOGFyJ’IﬂLI,I/IFI 30fnen cmecamm ANEKTPOJINTOB. I'Ipanmo aganTUBHOCTH, aHTaroHnam wu
CUHEePrn3m OEeNCTBUS NOHOB.

2. BbicanueaHue, noporu BbiCcanmMBaHUA N X 3aBUNCUMOCTb OT pH cpenbl. KoaLl,epBaLl,I/IFl.

[IpenonaBarens bob6punckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
7.02.2023

Hamnpasnenne noarotosku / cnenuansHocTs 33.05.01 - Gapmanus
Jucuumnnnna Gusndeckas ¥ KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTpoabHo-u3MepurtenbHblid MaTepuas Ne 11

1. Asposonu. lNony4deHune, arperatMBHas yCTOMUYMBOCTL U (paKTOPbI, ee onpegenstoLmne.

2. TllonyyeHne KONMOMAHbIX PAcTBOPOB METOAOM XMMMYECKOW KOHOEHcauuu. YcrnoBusi
obpasoBaHua konnougHoro pacteopa. Crabwnusatop. [llentmsauma kak cnoco®
Nony4YeHns KONnonaHoro pacteopa.

[IpenogaBarens bobpunckas E.B.



20.3. OueHouHble cpeacTBa Ansl AnarHoCcTU4eckom paboTbl

1. Kakoe omnpenenenue B TepMoAMHAMUKE (Pa30BBIX paBHOBECHH HamOosiee MOITHO XapaKTepHU3yeT

MOHATHE «azay:
a) dYacTh TEePMOAWHAMHUUYECKOW CHCTEMBI, OTpaHHYCHHAss BOOOpakaeMOW WIN pearbHOU
MOBEPXHOCTHIO pasnena; 0) TOMOreHHasi 4YacTh TEPMOAMHAMHUYECKOH CHCTEMBI; B) COBOKYIHOCTD
TOMOTEHHBIX YaCcTel CHCTEMBI, OJMHAKOBBIX BO BCEX TOYKAX II0 COCTaBy M CBOWCTBAM W
OTPAaHWYEHHBIX OT JPYTHX 4YacTeld CHCTEMBl pealbHONW IOBEPXHOCTHIO paszfena; T) OJHO W3
BEILECTB, BXOISIIHUX B COCTaB TEPMOJUHAMUYECKON CHCTEMBI, B3ATOC B ONPEJCICHHOM arperaTHoM
COCTOSIHMH; 1) HU OJTHO OIpeJelIieHHE He MOJXOIHT.

2. UYto HazpIBaeTCs YHCIOM CTENMeHEeH CBOOOAB WIW BapUATHBHOCTHIO TEPMOIMHAMUYECKOU

CHCTEMBI: a) 9TO YHCJIO TapaMeTpOB CHUCTEMBbI, CBS3aHHBIX MEXIy co00H Kakoi — nubo

MaTeMaTUYeCKO 3aBUCHUMOCTBIO; 0) 3TO YHUCIO MapaMeTPOB CUCTEMbl, KOTOPHIE MOXHO MEHSThb

HE3aBHCHMO JAPYT OT JApyra, HE MEHAS IPU DTOM YHCIAa U cOocTaBa (a3 CHUCTEMBI; B) ATO UHCIO

HE3aBHUCHUMBIX IMapaMeTPOB CHCTEMBI; T') 3TO MHUHHUMalbHOE YHCJIO BEIIeCTB, HEOOXOIMMOEe It

o0Opa3oBanus BcexX (a3 CHCTEMBI; 1) 9TO YUCIO BEIIECTB, 00Pa3yoIuX TaHHYIO CUCTEMY.

3. B koHTakTHpyrOmux ¢a3ax o u [} HAXOOUTCS HEKWi KommoHeHT I. Da30Boe paBHOBECHE

(@ o) 6) (@) /(@) P olB) gy (@ (B oo

4. Kakoii 3Hak Oynet umeth BennunHa AG [utst iporiecca nepexoza xuakoi Boasl npu 271 K B TBepmoe

COCTOSTHHIE, €CITM TeMIleparypa TutaBieHus Jjpna pasHa 273 Ki a) >0 6) <0 B) =0 1) MOXeT OBITh

JOOBIM YHCIIOM; JT) BEPHOTO OTBETA HET.

5. MakcumanbHoe ynciio a3, HaXOISAIUXCI OJJHOBPEMEHHO B PAaBHOBECHH B OJTHOKOMIOHEHTHOM

cucrteMe paBHo: a) 2; 0) 4;B) 1;1) 3; m) 0.

6. VcTuHHBIM pacTBOpPOM Ha3bIBaeTCA: a) CHCTEMAa, COCTOAIIAs M3 JBYX OTPAaHUYEHHO CMEUTHBAIOIIMXCS

KHUIKOCTEH; 0) yIbTPaMUKPOTETEPOTeHHAs CUCTEMa, B KOTOPOH CTPYKTYPHOU SIUHHUIICH SBIISCTCS MHIIEIIA;

0) reTeporeHHasl cUCTeMa, COCTosIIas u3 2-X 1 0ojiee KOMIOHEHTOB; B) TOMOTEHHAsI CUCTEMa CO CTETEHBIO

mucnieperoctr ~10%, cocrostimas ux 2-x i Goee KOMIIOHEHTOB; I') MHOTO(a3Has CHCTEMA.

7. Uemy paBHa MOJISIpHAsl AOJISI CIIUPTA B €r0 BOJHOM PacTBOpE, €CM MOJIsipHas 1oJis BoAbl paBHa 0,7: a)

0,5; 6) 0,3; B) 1; 1)0,7; 1) MOKET OBITH JIFOOBIM YHCIIOM.

8. Hapm xako#l KHIKOCTHIO — BOJA MJIM BOJHBIA PacTBOP MOYEBUHBI— JaBIICHHE HACKHIIIEHHOTO BOISHOTO

mapa BBIIIE: a) HAJ PacTBOpoM; O) HaJ BOJOW; B) OAMHAKOBO HAJl OOCHMH XUAKOCTSIMH; T') 3TO 3aBHCUT OT

KOHIIEHTPAIMA MOYEBHHBI.

9. 3akon Bant-T'odda mis ocmotrueckoro nasieHus umeet By : a) 1=CRT; ©) PV=nRT; B)n=c/RT; 1)

HE BEPHEHI BCe.

10. HM30TOHMYECKMMH HA3BIBAIOT PACTBOPHI: a) C OJIMHAKOBHIM OCMOTHYECKUM JaBIIeHUEM; 0) HaXOIAIIHECS

MIpH OJIMHAKOBOW TEeMIIepaType; B) HAXOSAIIUECS MPH OJMHAKOBOM aTMOC(HEpHOM NaBJICHHH; T)UMEIOIIHE

OJIMHAKOBYIO KOHIICHTPAIIMIO PACTBOPEHHOTO BEIIECTBA; JT) TAKUX PACTBOPOB HE CYIIECTBYET.

11. Kpmockomuyeckas TIOCTOSHHAs 3aBUCHT OT: a) KOHIEHTpalWu pacTBopa; O) CBOWUCTB

pacTBOpHUTEINS; B) CBOWCTB pPAacTBOPEHHOTO BEIIECTBA; I') CBOWCTB pPAaCTBOPEHHOI'O BEIIECTBAa U

pactBopHuTes; 1) o0beMa pacTBopa.

12. OcmoTruveckue JaBJIEHHsI BOJHBIX PAacTBOPOB IIIIOKO3bI U MOBAPEHHOH CONM OJWHAKOBOH MOJSIPHOM

KOHIICHTPAIIMH [P OJMHAKOBOW TEMIIepaType: a) paBHBI, 0) OOJBIIIE T pacTBOpPA TIIFOKO36I; B) OOJIBIIE AJIs

pacTBopa XJIOpHJa HATPHSA; T') OTO ONpPEIENseTcs MPHUPOJON MOIYNPOHHUIAEMON MEeMOpaHBI; 1) BEpHOTO

OTBETA HET.

13. Kakoro koMnoHeHTa B ape OyaeT OoJbllle TPU KUIIEHUU PacTBOPa, COCTOAIIETO U3 BOJBI U allETOHA: a)

BOJIBI;, 0) alleTOHA; B) OJUHAKOBO KaXKJIOTO; T') 3TO 3aBUCUT OT OOIIEro JaBJICHHS; 1) 3TO 3aBHCHUT OT OOIIETro

o0Bpema KUAKOCTH.

14. C poctoM paboOThl KOre3WH BEIMYMHA MOBEPXHOCTHOTO HATSDKEHHUS: a) YBEIMYUBACTCS; O)

YMEHBIIAETCS; B) Y JKUAKOCTEH YBEIMYMBACTCSA, Y TBEPIABIX TEN — YMEHBIIACTCSA; T) IMOBEPXHOCTHOE

HATSHKEHHE HE CBSI3aHO C PabOTON KOTE3UH; 1) 3TO 3aBHCUT OT TEMITEPATYPhI

15. Kakoe u3 BeliecTB He MPOSBIISIET MOBEPXHOCTHYIO aKTUBHOCThH Ha I'paHUIIE pa3zeia BoJa — BO3AYyX: a)

YKCyCHasl KHCJI0Ta; 0) COJITHast KUCJIOTA; B) ATAHOIL; T) caxapo3a; 1) XJIOPUI HATPHUs

16. Kak Ha3biBaeTCs SIBJIGHUE OCEIaHUS YaCTHUIl KOJUIOMIHOTO pacTBOpa MoJ| JEHCTBHEM CHIIBI TSHKECTH: a)
azcopOiusi; 0) ceqMMEHTAIUs; B) NENTH3ALUS; T) KOAryJyIsius; M) KOaJeCICHIIUS.

YCTaHaBIMBAETCS, €CIIU: @) C



17. Ha moeepxuoctu FeS u3 pactBopa, B kotopom Haxomarcs FeCl, ; NaCl u HNO; B ocHOBHOM OymyT
ancopGupoBatscs: a) Fe?* 6) CI' B) Na'r) NOjs 1) Bce mepeuncieHHbIe

18. Ilpwm M3rOTOBICHHUH psila KHUIKUX JICKAPCTBECHHBIX (POPM JUIS TOBBIILICHHUS! PACTBOPUMOCTH OTACIBHBIX
KOMITIOHEHTOB, J00aBJISIIOT MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, OOpa3ylolve MHILEUISIPHBIE PAacTBOPHI.
Kakoe ¢u3nko-xuMuveckoe SIBICHUE JIGKUT B OCHOBE TIPOIECCA YBEIMYCHUS PACTBOPUMOCTH: )
KOaJIECIICHITNS, 0) CHHEePTreTHYeCKOe NEHCTBUE; B) DKCTPAKITHS, T)
conproOumu3anus; 1) QIOKyJSIHs.

19. Tlpsimas sMynbcusi M/B MOXXET OBITh TONydYeHAa CMEIICHHEM: a) BOIbl W JTHJIOBOTO CIHPTA B
MPUCYTCTBUN THAPOMUIBHOTO 3Mynbratopa; 0) OeH3ola M TONyoja B TPHCYTCTBHH THIPO(HOOHOTO
SMYJbraTopa; B) BOABI W MyAphl THAPOKCHIA MarHus B MPHUCYTCTBHM THAPO(UIBHOTO 3MYINBraropa; T)
TONyoJla W BOABI B TPHCYTCTBUH TUAPOPHUIBHOTO 3MYJbraropa; 1) BOAbl M YKCYCHOW KHCIIOTHI B
MPUCYTCTBUU THAPO(HOOHOTO SMYIIBTaTopa.

20. Kakas mapa BemiecTB MOXeT 00pa30BaTh CYCIICH3UIO: a) BoAa — OeH30i1; 0) OSH30J-METaHOI; B) BOJA-
XJIOpUJ KalbLUsL; T) Boga-Mell (KapOoHAT KallbIHsl); 1) BO3AYX-3TaHOIL.

21. Ilpu oOpa3zoBaHHMM Kakoro M3 MHIEUIIPHBIX pacTBopoB IIAB 3nauennme KKM (kpuruueckoit
KOHIICHTpAI[MK MHILIEI000pazoBanus) Boiie: a)CioH»SO3Na; 0) C1pHsSO3Na; B)
C16H33S03Na; 1)C14H29SO3Na; 1) B pacTBOpax 3THX BEIIECTB MHUIICIUIO00pa30BaHUE HE TPOUCXOJIUT.

22. Yto Oynmer HaOMIONATHCS, €CIH K SMYJIbCHH, CTAaOWIIM3UPOBAHHOW HATPHEBBIM MBLIOM(CTEApaToOM
HaTpus), 10OaBIeH pacTBOP XJIOpHAA KaJbIlHs: a) oOpa3yercss OcagoK XJOopHaa Kaiblws; 0) oOpasyercs
0CaJIOK XJIOPHJAa HATPUs; B) MPOU30HACT (QIIOKYISALUS SMYIbCHU; T) U3MEHUTCS TUIT SMYJIBbCUH; ) XJIOPUT
KaJblus OyJeT COMbIOONITN3NPOBAH.

23. Kakoe W3 MepedurcIIeHHBIX HIDKE BEIIECTB HEOOXOIMMO A00aBUTHh B KOJUIOMIHBIN pacTBOp cepedpa,
4TOOBI TIOBBICUTH €T0 YCTOMYMBOCTH: a) KapOOHAT Kambuus 0) xiopodopMm B) XJIOPHU]T HATPUS T)
JKEeTIaTUH J) TUAPOKCHI Kamus

24. AncopOuus BemiecTBa W3 PacTBOpa TBEPIBIM aJICOPOCHTOM HE 3aBUCHT OT: a) o0beMa pacTtBopa 0)
KOHIICHTPAIINH BEUIECTBA B PACTBOPE B) YEIBHOH MOBEPXHOCTH aICOPOCHTA T) TEMIIEPaTypPhl 1) IPUPOIBI
azcopOara

25. BennunHa NOBEPXHOCTHOHM SHEPTHMM YMEHBIIAETCS MPH: a) YBEJIWYCHUH IUIOLIATH MOBEPXHOCTH; 0)
YMEHBIIICHUH TUIONIA ! IOBEPXHOCTH B)yBEIHMUCHHU MOBEPXHOCTHOTO HATSXKCHUS, T)YBEIUYCHUM PA3HUIIBI
B moJisipHOCTH (pa3; a) amcopOumu [TAB.

OTKpbITHIE

26. 3anumure  KOJUIOWAHO-XHMHUYECKYI0  (OpPMYIy  MUIEIUIBI 307, MIOJy4YEeHHOr0  IIpH
B3aumoeiicteun 1 M 0,001 M pactBopa BaCl, u 10 ma 0,001 M pacTBOpa cepHOI KHCIOTHI.

27. Tlpu snextponutHOU Koarysiuu 305 CdS, moporosasi KOHIEHTPALUS KOATYJISIIUA HUTPATa HATPHS
Oonbiie, 4yeMm cynb(daTa Mar€us ¥ paBHa IOPOTOBOM KOHLEHTPALMH KOAryJSLIUH XJIOpHUIAa KaJIbLHsL.
KakoB 3Hak 3apsiaa rpanyisl munesisl CdS?

28. Kak Ha3bIBaeTCS OTHOLICHHE MACCHI i-r0 KOMIIOHEHTa (J;) K 001Imel Macce cucTeMsI (Jpacrs)?

29. T'oMoreHHOW WM TETEPOreHHOH Oyner cucreMma, momydeHHass cmemeHueMm 180 r Bogsl m 300 T
aukotuna mpu 102 °C (cm. puc.)?
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Kiroun as1st 3aKpBITHIX M OTKPBITHIX 33JaHUN HE TPEOYIOLINX MAaTEeMaTHUECKOTO PEIICHUS

Bormpoc 1 2 3 4 5 6 7 8 9
Bl
OTtBeTHI B b B b r B b b a
Bormpoc 10 11 12 13 14 15 16 17 18
Bl
OTBeTHI A b B b A r b A r
Bormpoc 19 20 21 22 23 24 25 26 27
BI
OTBeThI r r A r r A b {m[BaSO4] Homosxu
nso42— 2(n- TeJILHBII
X)H P 2x H*

Bormpoc 28 29 30 31 32
Bl
Bormpoc Mac | I'ete | 12T 0,295 1,01*
bl coBa | pore MOJIB/J 10°

A1 HHaSA W ITa

noJas 295
MOJIB/M°

Kpurepun ouneHuBanmsi:

e [IpaBunbHbIil oTBeT — 1 Gann
e He Bepnsiii orBet — 0 6ayioB

30. CKOIBbKO COMM (XJTOpHIa HATPHSI) M BOABI HY)KHO B3STh JUIsI TPUTOTOBJICHUS
300 r pacTBOpa ¢ MaccoBoi mosei comn 4%?

31. Ocmotnueckoe aasinenue kpoBu 760 klla. KakoBa MonsipHast KOHUEHTpanus

TJIFOKO3bI B PACTBOPE, U30TOHUYHOM KpoBH Iipu 37 0C?

32.68,4 T caxapo3sl pactBopeHo B 1000 r Bomel. Uemy paBHO [maBlIeHHE
HACBIIEHHOTO Tapa Haj 3TuM pactBopoM npu 373 K? OtBer npuBeaurte c
TOYHOCTBIO JI0 COTBIX.

Pemenne

1. MaccoBas J0Jis BeIECTBA B PACTBOPE PACCUUTHIBACTCS MO (hopmylie

Onact = Inaer -100% = Inaci
pacTsopa g NaCl + g H,0
Torna
(DNaC| ) gpaC’rBopa 4.300
- = =12r
g NaCl 100 100

0,0 =300-12=288r.

HyxHo B3sTh 288 T BoAbl M 12 r XJ10pHa HATpHS.

-100%




2. OCMOTHYECKOE JJaBJIIEHUE PACCUMTHIBACTCS IO YPAaBHEHUIO

n=ICRT, 20e i -usomonuuecxuii koaghguyuerm.
Just pactBopa xjopuaa Hatpus i= 1+o(v-1) = 1+1=2.
Jlnst pacTBopa ritoko3sl | = 1 .
ITockonbKy pacTBOpBI M30TOHHYHEL, TO C,,,, .
c - m 7600001ITa

VT RT  2-8,311xk /(Momb - K) - 310K
C.rorony = 2+ 0,147 Mostb/ im® = 0,294 Mo / v

=2Cy,0

=147,51 mosp/m® = 0,147 momb/ nm>

3. JlaBieHue HACBIIICHHOTO apa HaJl PACTBOPOM PAaCCUUTHIBACTCS MO 3aKOHY Payiis:

PHZO = Pszo 'XHZO
Ipu T=373 K PS5 =1.013-10°Ta (kureHue BosbI).

X _ nHZO n _ gHZO _ gcaxapozl,l
H,0 — n n H,0 — M caxapo3sl
H,0 + caxapo3ssl H,0 caxapo3sl
1000/18

Xpo = =0,996
2 (1000/18) +(68,4/342)
P, o =1.013-10°T1a-0,996 =1,01-10°Ia.

KpuTepum oLeHMBaHUA OTKPbITbIX PAacYeTHbIX 3aAaHUN

e 3apaHune peLleHo NONHOCTLI0 NpaBuUnNbHO — 5 6annos.

e Xop pelueHns BEpHLIN, HO B pacyeTax gonyuieHa ownbka — 2 6anna.
¢ PelueHo HeBepHOo - 0 6annos.



