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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.17. ®usnyeckas n KonnomagHasa XumMmus

1. Koa n HammeHoBaHue HanpaBfieHUsi NOAroToBKK/cneLmnanbHOCTM:
33.05.01 «®apmavusi»

. Mpodmnb noaroroBku/cneumnanunsauma: Papmayus

. Kanndumkaumsa BbinyCKHUKa: creyuaaucm

. ®opma obyyeHuA: o4YyHas

g A~ WO DN

. Kadbegpa, otBevarowan 3a peanusauuio AUMCUMUNIINHbI:

Kaghedpa chusudeckou xumuu

6. CoctaButenu nporpammbl: bobpuHckas E.B., doueHm, K.X.H.

7. PekomeHgoBaHa: HMC xumudeckoro gakynbeteta ot 17.05.2021,
npotokon Ne 5

8. YuebHbIn roa: 2021/2022, 2022/2023 CemecTtp(bl)/TpumecTp(bl): 2; 3



9. Ulenu n 3agayun y4eb6HOM AUCLUNIIUHDI:

e cohopmuposams y cmydeHma MosnHyto cucmemy npedcmasneHull 06 obwux KayecmeeHHbIX U
KOMUYEeCmMeEeHHbIX 3aKOHOMEPHOCMSIX [POmMeKaHusi XUMUYECKUX rpoueccoe u sieneHul,
BK/IIOYasi M0BEPXHOCMHbIE, 8 pPa3fuUyHbIX (bU3UKO-XUMUYECKUX cucmemax, 8 MmOoM uyucre
MUKPOOUCNEePCHbIX, ONUPasiCb rpu 3mom Ha ¢hyHOaMeHmMarslbHbIe MOMOXEHUsT hU3UKU U XUMUU U
y4yumsigas crieyuguky yHusepcumemckol nod2o0moeku crneyuanucma e obracmu chapmayuu.

OcHOo8HbIe 3a0ayu OuCUUNIUHbI:

e  [103HAKOMUMb y4awjuxcsi C OCHOBHbLIMU 3aKOHamu [pomeKkaHusi tobbix bU3UKO-XUMUYECKUX
MPOoYECCOo8 80 BPEMEHU U 3aKOHO8 YyCMaHOBEeHUST XUMUYECKO20 U (ha308020 pasHOBECUST;

e (Jamb OCHO8bl y4YyeHuUs O pacmeopax, BK/lO4asi  pacmeopbl  3/1eKMPOSIUMOs,
8bICOKOMOJIEKYISIPHbIX U MOBEPXHOCMHO-aKMUBHbIX 8EUIECMS,;

e  GCKDPbIMb OCOBEHHOCMU XUMUYECKUX U MmpaHCriopmHbIX [POUECCO8, npomekanouiux 6
cucmemax ¢ 3N1eKmpUYeCKUMU 3apsiKeHHbIMU Yacmuuyamu;

o ro3HaKoMums C Ae8rieHUs MU, TrpomeKarowumu Ha Me)Kd)a3HbIX epaHuyax pa3Hbix muros,

e cgboKycuposamb BHUMaHUE Ha OCObBEeHHOCMSX XUMUYEeCKUX e3aumodelicmeuli seujecms 8
OucrnepcHbIX cucmemax pasfuyHbIX murog U Memoodax ux UsydYeHusl.

10. MecTto y4yeb6HOoM aucuunnuHbl B cTpyktype OOIl: npodeccrMoHanbHbIA LMK,

0©a3oBas YacTb. Mpu ocgoeHuu daHHO20 Kypca obyyarowulicss domkeH enadems OCHO8aMU Meopuu
pyHOameHmMarbHbIX pa3desios huaudeckol u KoaoudHouU xumuu,

3HaTb, 20e U Kakum obpa3om obuwjue hu3UKO-XUMUHYECKUE 3aKOHOMEPHOCMU MPOSBIIAIOMCS 8 XUMUU,
buonoauu, hapmayesmudeckol xumuu, 6uoxumuu, cpusuonoauu, MeduyuHe u hapmayuu; BnageTb
criekmpom 6a308biX MOHAMUU U 3HATb OCHOBHbIE 3aKOHbI XUMUYECKOU MepMOOUHaMUKU, KUHeMUKU,
meopuu XUMUYECKUX U ¢ha308bIX pasHOBecUll, y4YeHUsl O pacmeopax, 3/1eKmMpPOoXUMUU U KOJ1oUGHOU
xumuu; npedcmasums U ornucamb pes3yibmambl  DU3UKO-XUMUYECKO20 UccredoeaHus, 4yemko
cghopmyrnuposamps eflagHble 8bI800bI, OUEHUMb 803MOXHYIO 02PEeWHOCMb U3MepeHUl, 6biseumb
Hauborsiee cyulecmaeHHble ¢hakmopbl U3y4aeMoa0 SI8/1EHUS.

Crnieyuanucm o HanpassneHuto nodzomosku (cneyuansHocmu) 33.05.01 «®apmayusi» OO/mKeH
pewams criedyrowue npogheccuoHarslbHble 3a0adu:

-8bIMOSTHEHUE pabom o Npu20MOoBIeHUD MUMPOBAHHbIX, UCMbIMamesibHbIX U 3MasiOHHbIX pacmeopos;
-8bIMOSTHEHUE 8cex 8UOO8 pabom, c8s3aHHbIX C aHa/lu30M ecex 8Ud08 fleKapCmeeHHbIX fpernapamos, 8
moM 4ucrie J1eKapCmeEeHHO20 pacmumesibHO20 Chipbsi U 8CrloMO2ameribHbIX 8eu,ecms, 8
coomeemcmeuu ¢ 2ocydapcmeeHHbIMU cmaHOapmamu Kadyecmea;

-ymMemp 20mMo8uUMb UCMUHHbIE, OycbepHble U KOIOUOHble pacmeopsl; onpedensims uauvyeckue
ceolicmea 5ieKkapCcmeeHHbIX 8eLiecms;

-paccyumsigams mepMoOUHaMmuyYecKue hyHKUUU COCMOSIHUS cucmeMbl, mernioabie 3ghhekmbl Xumuye-
CKUX rpoueccos; pacc4yumsieams K, pasHO8eCHbIe KOHUeHmpauuu rnpooyKimos peakyuu U UCXOOHbIX 8e-
wecms;

-enademb mexHukol pabombl Ha c¢pusudeckux rpubopax, ucronb3yembix Orsi KadecmeeHHo20 U
KonuyecmeeHHo20 aHasnu3a (ghomokoropumemp, criekmpogomomemp, pH-memp, KynoHomemp, am-
nepmemp);

-e/1abemb HasbiKaMu pu20mMo8rieHUsl, OUEeHKOU Kayecmea, criocobamu rnosbiweHuss cmabunbHocmu
ducriepcHbIX cucmem;

-er1ademb MemoduKkaMu aHanu3a ¢hu3uyecKkux U XUMUYECKUX ceolicme geuwlecmes pasnuyHol npupoosbl;

- yMemb 1poeooumb CaMoCmMOsIMESIbHY0 aHaIuMmuU4YecKyro U Hay4yHo-uccnedosamernbcKyto pabomy;

- yyacmeogsamb 8 peweHUU omoesibHbIX Hay4YHO-uccredosamesibCKUX U Hay4YHO-MpukiadHbix 3aday no
paspabomke Ho8bIX MeMOO08 U mexHosoauli 8 obrnacmu ghapmayuu.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHMA NO AucumniuvHe/moayno (3HaHUSA,
YMEeHUsl, HaBblKkU), COOTHECEHHble C MNIAaHUPYeMbIMU pe3yfibTaTaMu OCBOEHUs
obpa3oBaTenbHOW NporpaMmmbl (KOMNETEHUUS MU BbINYCKHUKOB):

Koa HassaHwne Koa(bl) | WHaukaTop(bl) lMnaHupyemble pesynbtaTsl
KOMMeTeHUMn obyyeHus
OrK | CnocobeH OrK- MpumeHseT 3HaThb: OCHOBHblE 3aKOHBbI
-1 | ncnonb3oBaTb 1.2 OCHOBHbIE npoTekaHnd nobbIX dunsnko-
OCHOBHble dun3nko- XMMWYECKNX MPOLIECCOB;




ouvonoruyeckue,

XNMHN4eCckKkmne n

oun3snkKo- XnMmyeckmne
XuMmyeckue, MeToabl aHanusa
XuMmyeckue, Ans paspaboTku,
mMaTemaTuyeckmne nccnegoBaHui
mMeToabl ans 3KCnepTU3bl
pa3paboTky, neKkapCTBEHHbIX
nccnefoBaHUn U cpencTs,
aKCnepTU3bl nekapcTBEHHOro
nekapcTBEHHbIX pacTuTenbHOro
CpPeAcTs, Cbipba n
N3roToBNEHNS Buonornyeckux
neKkapCcTBEHHbIX 06beKToB
npenapaToB

YMmeTb: rOTOBUTb NCTUHHbIE,
OydbepHble 1 KonnonaHble pacTBopbI;
onpeaenaTb um3nKo-xummnyeckune
CBOMCTBA J1eKapCTBEHHbIX BELLECTB

- BbINOMHSATL BCe BUabl paborT,
CBSI3aHHbIX C aHanM3om BCEX BUOOB
neKkapcTBEHHbIX npenapaToB, B TOM

4yuncne JNleKapCTBEHHOIo
pacTuTeribHoro Cblpbs 7
BCromMoraTtesibHbIX BeLleCTB, B

COOTBETCTBMM C rOCYyOapCTBEHHbIMM
cTaHgapTamu KadyecTsa

Bnapgetb: TexHukon paboTbl Ha
dm3nyeckmnx npunbopax, nc-
NoNb3yemMbiX OS] KaYeCTBEHHOIo U
KONMUYECTBEHHOIO aHanun3a;

- HaBbIKaMW NPUrOTOBNEHUS, OLLEHKOM
KayecTtBa, cnocobamn MNOBbILEHUS
CTabnNbHOCTN OUCMNEPCHBIX CUCTEM;

- MeTogMkamMu aHanusa Uu3n4ecknx
M  XMMWYECKUX CBOWCTB BeLLEeCTB
pasnn4Hon Npupoasl

12. CTpyKkTypa n cogepxaHme y4eOoHON AUCLUNIIUHDI:

12.1 O6bemM AUCLMMINNHDbI B 3a4€THbIX eAuHMLax/4yacax B COOTBETCTBUU C

y4eOHbIM NnaHom — 6/216.

dopma NpoMeXxyTouyHOU aTTecTauumn(3ayem/sKk3ameH) 3a4em (2 cemecmp); 3K3aMeH

(3 cemecmp)..

13. Buabl yye6HOM paboThl:

TpynoemMkocTb
Bug yuebHolt paboTsi Bcero o cemecTpam
2 cemecTp 3 cemecTp
AyOUTOPHbIE 3aHATUSA 98 48 50
nekumm 32 16 16
npakTnyeckue
B TOM yumCne: nabopaTtopHble 70 34 36
KypcoBas paboTa
CamocTosiTensHas paborta 82 60 22
MpomexyTouHas attectauus (015 sk3ameHa) | 36 36
UToro: 216 108 108




13.1 CopepxkaHue pa3genoB AUCLUNIUHDI.

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne Pazgen AMCUMNAVHBI Buabl 3aHaTUIA (YacoB)
Nekuunmn | MpakTuueckue Na600aTOPHLIE CamocTosiTensHasa | Bcero
3aHATUA P P paso'ra
IIepBoe Hauano
1 TEPMOJUHAMUKH. - 5 11
2 4
Tepmoxumust
Bropoe nauano
2 TEPMOAUHAMUKH. _ 5 11
TepMonunamuueckue 2 4
TTOTCHIIHMAJIbI
3 | XuMu4eckoe paBHOBECHE 2 - 4 5 11
4 | ®a30Boe paBHOBECHE 2 - 4 5 11
TepmoauHaMuka
5 pMOn 8 - 8 5 21
pacTBOpOB
q)OpMaJ'[I)Ha_ﬂ KHUHCTHUKA
6 N - 3 9
XUMHYCCKUX pCaKIIU 2
7 AKTI/IBaHI/Iﬂ XUMHYCCKOI'O 2 _ 4 10
npespamenus. Katanus.
PactBopbI 31€KTpOIUTOB.
8 TBOPBI 3JIEKTPOJIUTOB 4 ) 4 5 13
Honnkie paBHOBECHs
9 | HouHsbli TpaHCTIOPT 2 - 2 3 7
10 PaBHOBecHBIE DJIEKTPOIHBIC 2 _ 4 3 9
CHUCTCMBI
11 | AncopOrus 4 - 4 3 11
12 | OCHOBBI KOJUTOMIHOW XUMHUH 10 - 10 3 23
13 Paznuunsle kiaccsl 5 ) 10 3 18
KOJIJIOMAHBIX CUCTEM
PaCTBOpLI TIOBEPXHOCTHO-
14 AKTHBHBIX BCIICCTB U 6 _ 6 3 15
BBICOKOMOJIEKYJIAPHBIX
COETMHEHUH
n/n Peanusa
ums
pasgena
aueumnn
HanmeHoBaHue pasgena WHbI C
CopepxaHve pasgena aMcunniuHbl
OUCLMNIUHBI NoMOLLLb
0
OHNawH-
Kypca,
QYMK*
1. Jlekunn
1.1 [Ipenmer ¢usuueckoil n xomwtonmgHol xumuu. OcHOBHBIE | YOMK
3agaun Kypca. Meronsl usnueckoit xumun. Ousnyeckas | «Pusnye
XUMHSIT B MEJAMIIMHE, Ouomornu u  (QapMmanuu. | CKas
TepmoauHamuyeckue cucTeMbl. I[lapamMeTpbl COCTOSHUSL.
Eepme Haualo TCPMOMMHAMUKH. | TepviomuuamMuueckuii mponecc. | 3aKkOH TepMOAMHAMUKH. | W
CPMOXUMIA 3akoH ['ecca. CnencrBus. Temnora oOpa3oBaHusi, cropanusi | KOnnoua
BELIECTB, PACTBOPEHUs, TUApaTaly, JUCCOUUALMUH. | HAs
Temnoemkocts. 3akon Kupxrodda. XUMUA»

(Papmdp




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

1.2

Bropoe Hayano TepMoAMHAMUKY.
TepmonnHamuueckue
MOTEHIHAITBI

CaMOnpoOu3BOJIBbHBIC H HECAMOMPOH3BOJIbHBIC TpOIiecchl. I
HAa4yaio TEePMOJMHAMHUKH  (MOCTynaaThl  TOMIICOHA |
Knaysuyca). Dutponus. [IpuHIMO BO3pACTaHUS YHTPOITHH.
3akpbiThie cucteMbl. CBoOoxHas sHeprus [ubbca u ee
M3MEHEHHE KaK KPHUTEPHil HAMPABICHHOCTH IIpoLecca.

YOMK
«dusnye
CKad

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

1.3

XHUMHUECKOE paBHOBECUE

YcnoBrue XUMUYECKOro paBHOBecus: B cucteme. KoHcTaHTa
paBHOBecHs. YpaBHEHHE HM30TEPMBI XUMHUYCCKON PEaKIIHU.
Biusane TemmepaTypsl Ha paBHOBECHE XHMHYECKOM
peaknmuu. YpaBHeHWe m300apel  peakmud. [IpwHIUI
KOMOWHHPOBAHUS paBHOBECHI

YOMK
«dunsnye
cKas

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

1.4

®dazoBoe paBHOBECHUC

®azoBrie paBHOBecus. llpaBmino ¢a3 ['mb6ca. YpaBHeHUE
Knaneiipona-Knaysuyca. ®a3zossie nepexonsl 1 u Il pona.
Juarpamma coCTOSIHUSI OJHOKOMITOHEHTHBIX CUCTEM (BOJBI,
cepebl).

YOMK
«dusnye
ckasi

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

1.5

TepMoanHamMuka pacTBOPOB

PactBopsl. [1apiuaibabie MOISIPHBIE BETUYUHBI.
WneanbHbIC 1 peanbHbIE pacTBOPHI. 3akoHHI Payms u I'enpu.
Komnuratusnsle cBoiictBa pactBopoB. Kpuockonus,
90yJUIMOCKOIIHSI, OCMOC.

YOMK
«dusnye
CKad




PaBHOBecue xunkocTh-map. 3akonsl [ m60ca-Konopanosa.
[Teperonka. IIpocras u ¢ppakimoHHas eperonka. MeTo b
paszeneHus azeoTponos. [leperonka ¢ BOASHBIM apoM.

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

1.6

®opManbHasi KHHETHKA
XUMHUYECKUX PEAKIIMN

OCHOBHBIE TIOHATHSI XHUMUeCKOH KuHEeTHKH. CKOpOCTb,
KOHCTaHTa CKOPOCTH, MOPSAOK M MOJEKYJISPHOTh. MOHO H
OHUMOJIEKYIIIPHBIE PEaKIIHH.

BrusHne TemmepaTypsl Ha CKOPOCTh XHMHYECKOH PEakiuH.
VYpaBaenue AppeHuyca. ODHeprus akTuBanuu. [Iporecchbr
AKTHUBALUH. DJIEMEHTHI TEOPHH MEPEXOIHOTO COCTOSHHUSL.

YOMK
«dusnye
cKas

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

1.7

AKXTHBaIUsi XUMHYECKOTO
npespauienus. Karamus.

Karanu3z. [OMOreHHbIi W  TIETEpOrE€HHBIM  KaTanus.
ABTOKatanuTHyeckue  npoueccsl.  KUCIOTHO-OCHOBHOM
karanu3. depMEeHTAaTUBHBIN KaTalnu3. DHEPTrUs aKTUBAIUU
KaTaJIUTUYECKUX PEaKLIUM.

YOMK
«dunsnye
ckast

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

1.8

PactBOpEI 25mexTponutoB. oHHBIE
paBHOBecHs

Onektponutel  (MOHOQOPBI,  HOHOTeHbI).  PacTBOpHI
AIEKTPOJIUTOB. TeOopHs INEKTPOIUTUIECKON AUCCOIHAITHH.
KucnotHo-ocHoBHOe paBHOBecue. pH BOJHBIX PAacTBOPOB
KHCIIOT, OCHOBaHMN W coJieldl. PaBHOBecue ¢ ydactueMm
TBepnoi (asel. bydepHsie pacTBOpE. AMHHOKHCIOTHI KaK
Oy(epHBIC CUCTEMBL.

YOMK
«dusnye
CKad

"
Konnowua
Hasa
XUMUA»
(Papmad
aKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2




232

1.9 Murparus HOHOB. VY nenbHas u moisipHas | YOMK
3JIEKTPONPOBOJOCTD. IIpaBuio Komppaymra. | «Pusmye
Kongykromerpus. MocroBoi METOA HU3MEpeHus | cKas
SNICKTPONPOBOAHOCTH.  BiHMsAHWME  KOHIEHTpauMd U
TEMIIEPaTYPHL. n
Konnoung
Has
XUMUA»
HoHHBI TpaHCTIOPT (Papmd
akynbTeT
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232
1.10 JBoiiHoit anektpudeckuii cnoit (J19C) Ha rpanune pazgena | YOMK
3apsHKEHHBIX (a3. DIEKTPOIHBINA MOTEHIHA. «dusnue
Kiaccudukanms o6paTuMbIX 3JIEKTPOIHBIX CHCTEM. ckast
Onextponsl I u Il pona. CTEKISTHHBIN JIEKTPOA AIEKTPOA.
OKHCIIUTETbHO-BOCCTAHOBHUTEIILHBIE DIIEKTPOIBI. "
IloTrenunomeTpusi. konnowuna
Has
PaBHOBECHEIC DJIEKTPOIHBIE XVMUA»
CHCTCMBI P (q)apM(*)
aKynbTet
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232
1.11 IToBepxHocTHble sABieHHsA. IloBepxHOocTHOe HaTsxeHHe. | YOMK
Meroapl  onpeneneHHss — MOBEPXHOCTHOTO  HaTshkeHus | «dusmye
xuakocred.  Ancopomms.  Dopmyna  [lumkoBckoro. | ckas
[IpaBwno  Hiokmo-Tpaybe. AxacopOiuss Ha  TpaHHIE
JKUJIKOCTB-TIAp M )KUIAKOCTh-TBEPJOE. n
Konnoung
Has
XUMUSA»
Ancop6uust (Papmd
akynbTeT
)
https://e
du.vsu.r
ii/lcourse/
view.p
hp?id=2
232
1.12 JucnepcHsie CUCTEMBL. OcHOBHBIE noustus. | YOMK
Krnaccudukanuss aucnepcHBIX cHUCTeM TI0 arperaTHomy | «®usmye
COCTOSIHMIO JMCTIEpCHOM (a3l M JUCHEPCHOHHOW Cpelnbl. | cKasi
[Tonyuenne W OYHMCTKa  KOJUIOWAHBIX  PacTBOPOB.
JucneprupoBaHue. duznyeckas u XUMHUUECKas | U
OCHOBBI KOJUIOUIHOM XUMUK koHaeHcanusa. CTpoeHHe KOJUIOMAHBIX YacTwil. Mwurenna. | Konnoua
3apsx W DIEKTPOKMHETHYECKHH IMOTEHIMAl KOJJIOMAHOM | Had
YaCTHUILbI. XUMUA»
(Papmd

akynbTeT

)




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

1.13

PaznuunbIe KI1aCChI KOJUTOUTHBIX
CUCTEM

OMyIBCUH U X CBOHCTBA. THITBI SMYIBbCHH. DMYIIBraTOPHL.
Koanecuenuus smynbscuil. KoHIEHTpUpOBaHHBIE 3MYIIbCHM.
Hcnonb3oBanue B (dapManuyl SMYIbCUH,  CYCHEHU3MH,
nopoukos. A3po3onu. Ilenst. ITacTsl.

KparHocth meHbl. CriocoObl MOJY4YEHHS W CTaOHIM3aLUH
Pa3IUYHBIX TUIIOB JUCTIEPCHBIX CUCTEM.

YOMK
«dusnye
ckasi

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

1.14

PactBopsl BMC: nonyuenue, xiaccugukanus, CBOHCTBA.
Crynau 51 TEeJIN. Tuxcotponus CTyAHeil.
MukpokancyaupoBaHue. HaGyxanue TIOJIUMEPOB.
OrpaHndyecHHOE M HeorpaHMYEeHHOe HaOyxaHue. KuHeTtmka
mpoLecca. UcnonpzoBanne BMC B  kauecTBe
CTabMIN3aTOPOB AUCIIEPCHBIX CUCTEM.

YOMK
«dusnye
CKad

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

3. JlabopaTopHble 3aHATUA

3.1

lMepBoe Havano
TEPMOONHAMUKM.
Tepmoxnmus

OnpegeneHune TennosblXx 3EEKTOB pasnUYHbIX
npoLeccoB

YOMK
«dusnye
CKad

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

3.2

Xnmumyeckoe u
dasoBoe paBHOBECKE

OnpegeneHune KoaduuneHTa pacnpegeneHus mn
CTEMNeHN W3BMEYEHNs BeLWeCcTBa U3 BOAHOrO
pacTBopa B NpoLiecce 3KCTpaKLuum

YOMK
«dusnye
ckas




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

3.3

TepmoanHamuka
pacTBOpOB

Onpe/:l,eneHVle MOJ'IFlpHOVI MacCCbl HEJ3JIEKTPOJINTA
Kpnockonn4yeckmm metoaom

YOMK
«dusnye
ckasi

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

3.4

dopmanbHas
KMHETUKA XUMUYECKNX
peakumn. Katanus

OueHka KaTanuTUYeckoro OEenCTBUS HEKOTOPbIX
MOHOB B FOMOTEHHbIX peakumax

YOMK
«dunsnye
ckast

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

3.5

PacTteopbl
3NEKTPONnTOB.
MoOHHbIEe paBHOBECHKS.
MoHHBIN TpaHcnopT

OnpegeneHve  anekTponposogHoct u  pH
BOAHbIX pacTBOPOB

YOMK
«dusnye
CKad

"
Konnowua
Hasa
XUMUA»
(Papmad
aKynbTeT
)
https://e
du.vsu.r
iilcourse/
view.p
hp?id=2




232

3.6

PaBHoOBecHbIE
ANEeKTPoaHble
cuUcTeMbI

MoTeHuMoMeTprYEeCcKoe onpepneneHve
KMCMNOTHOCTM BOAHbIX pacTBOpPOB

YOMK
«Pusnye
ckas

"
Konsoua
Has
XUMUNA»
(Papmd
aKyaneT
)
https://e
du.vsu.r
ii/course/
view.p
hp?id=2
232

3.7

Apcopbuus

OueHka agcopOUMOHHOM aKTUBHOCTU HEKOTOPbIX
BELLIECTB Ha rpaHuLe pasfaena «KUAKOCTb/ras» u
«TBEpaoe/ras»

YOMK
«dusnye
ckasi

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

3.8

OcHOBBI KONnongHon
XUMUU

PasnunyHble knaccsl
KOMNMongHbIX CUCTEM

MpuroToBneHvne KONMouaHOro pacTBopa.
Koarynsuus u 3awmra Konnonaos.

YOMK
«dusnye
CcKasa

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

3.9

PacTteopbl
NOBEPXHOCTHO-
adKTUBHbIX BELLECTB U
BbICOKOMOIEKYNAPHbIX
coeVHEeHn

OueHka N3031EKTPUYECKOM TOYKMU Oenka
MeToAoM HabyxaHus.

YOMK
«dusnye
ckas

n
konnoug
HadA
XNMUA»
(Papmd
akynbTeTt

)




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

14. MeToanyeckue YKasaHuA ans 06y‘laIOLI.|VIXCF| no OCBOEHUIO ANCLUMNIIUHDI

JlabopamopHuvie 3anamus no usyyaemol OUCYUNIUHE PEKOMEHOVemc s nposooums no 4 ayoumopHuix uaca. 9mo epems
omeooumcs 01a 1) 03HAKOMIEHUsL ¢ Meopemu4ecKkoll 0CHO80U pabomul, 2) OCHOBHbIMU NPUEMAMU U THEXHUKOU 0e30nacHocmu
npu pabome ¢ UCNONbL3YEMbIMU NPUOOpAMU U peakmugamu, 3) 6bINOIHEHUs IKCHEPUMEHMATbHOU Yacmu pabomul, 4) obpabomku
IKCHEPUMEHIMATIbHBIX PE3YAbINANOS U NPEOOCMABNEHUs UX 0I5t NPEOBAPUMENLHOU NPOBEPKU NPEno0asamenio.

3awuma nabopamopmoil pabomuvl nPOEOOUMCSL ¢ YEblO GbIAGICHUS YPOBH 0CE0CHUS MAMEPUALA NO meMamuKke pabomol
CcnocobHoCcmuU  0amb NPAGUILHYIO MPAKMOBKY Pe3YTbMamam, HOLVYEHHbIM NpPU GblNOAHeHUu pabomwl. 3awuma pabomvl
3aKoyaemcs ¢ ogopmienuu pabom, yCmHou becede npenooagameinsi co CmMyOeHmoM No NOJYUEHHbIM 8 pabome pe3yibmamam
U OCHOBHBIM MeOoPeMUeCKUM NOHAMUAM N0 Mmeme padombi.

Koumponv ocsoenus meopemuueckoeo mamepuania npogoOUmcs Nocie NPOCAYUUBAHUS CIMYOEHMAMU NeKYUOHHOZO
Mamepuana no Kaxcoou meme 8 uoe KOJIOKEUyMa.

K

IK3aMeHy donycmiomc;z MOJIbKO cmydeHmbl, 8blNOJIHUBWMUEe U omdumaesuiuecs no e6cem fza6opam0prlM pa6omaM,

npeoycMOmpeHHbIM YUeOHbIM HAAHOM.

15. Nepe4yeHb OCHOBHOW U AONONIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HeoOGXoAMMbIX ANA OCBOEHUS AUCUUNIIUHLI (cnucox aumepamypvl  opopmisemcs 6
coomsemcmeuu ¢ mpebosanusimu I OCT u ucnonvzyemes oowas CkO3HAs Hymepayus 0Jis 6cex U008 UCTNOYHUKOB)

a) OCHOBHasi nuTepartypa:

Ne
n/n

NcTovyHmK

1

Benges, A. . dnsmdeckasn n konnomnaHas xmmus : y4ebHuk / A. . benses, B. UN. Kyuyk;
nog pen. A. M. bensiesa. - 2-e n3a. , nepepab. n gon. - Mockea : F'OOTAP-Meguna, 2018. -
752 c. - 752 c. - ISBN 978-5-9704-4660-7. - TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT
ctyneHTa" : [canT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970446607.html .

6) gononHUTENbLHAA nNUTEeparypa:

Ne NcTOYHMK

n/n

2 Epwos, 0. A. KonnongHas xumus. dunsmnyeckas XMMnsa UCnepCHbIX CUCTEM : y4eb. ons
CTYOEHTOB yYpexaeHui BbicLl. Npod. obpasoBaHus, obyyatoLmxcsa no cneymansHoCTH
060301. 65 "dapmaunsa” no ancumnnmHe "®us. n konnong. xumuns" / Epwos 0. A. - Mocksa
: TOOTAP-Megua, 2014. - 352 c. - ISBN 978-5-9704-2860-3. - TekcT : 3nekTpoHHbIn // BC
"KoHcynbTaHT cTyaeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970428603.html

3 Benonyxos, C. J1. ®usnyeckas n konnongHas xmmms. OCHOBHbIE TEPMUHbI 1 ONpeaeneHns :
yuyebHoe nocobue / benonyxos C. J1., Ctapbix C. 3. - Mocksa : [NpocnekT, 2016. - 256 c. -
ISBN 978-5-392-20087-0. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT cTyaeHTa" : [canT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785392200870.html

B) MHOOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:

Ne McTOYHMK

n/n

5 OnekTpoHHO-6ubnunoteyHas cuctema «KoHcynbTaHT cTydeHTa». Pexum pgoctyna:
https://www.studentlibrary.ru/

6 3oHanbHasi HayvyHasa 6ubnunoteka BI'Y http://www.lib.vsu.ru

7 YOMK «dnsnyeckas n konnownaHas XUMUA» (dbapmdpakynbTeT)

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



https://www.studentlibrary.ru/book/ISBN9785392200870.html
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2232

16. lNepeyeHb y4yebHO-meTOAMYECKOro obecnevyeHUss ANA CaMOCTOATENIbLHOM

pPaboTbI (yyebHo-memoduyeckue pekomeHdauuu, nocobusi, 3adadyHuKU, MemodUYecKUe yKaszaHusi no
8bIMOMIHEHUIO NPpaKkmMu4yecKux (KOHMpOorbHbIX) pabom u p.)

Ne

MNcToYHMK
n/n

OUINYECKAA U KOJTTIONOHASA XUMUSA Xumudeckass mepmoOuHamMuKa U KUHemuKa.
OnemeHmebl anekmpoxumuu Paboyas npozpamma, 80rpocsk! 05151 camMorno02omosKu U
nabopamopHbIl npakmukyMm. YuebHo-memoodu4deckoe nocobue 0risi cmydeHmos 1 u 2 Kypcos
apmayesmuyeckozo /Kozadepos O.A [u dp.];.— BopoHex. 2oc. yH-m, 2022.— 90 c.

14

OUINYECKAA N KOJTTIONOHASA XUMUWSA @usudeckast XUMUSI I0BEPXHOCMHbIX S8/1eHul U
oucniepcHbix cucmem. Paboyasi npoepamma, 80npockl 05151 caMornod20mosKu U nabopamopHbIl
npakmukym. Y4ebHo-memoduyeckoe rnocobue 0518 cmydeHmos 1 u 2 Kypcos
gapmauesmuyeckoeo /Kozadepos O.A [u dp.];.— BopoHex. eoc. yH-m, 2022.— 90 c.

15

17. UHcpopMaLMOHHbIE TEXHONOMUN, UCNosNb3yeMble ANA peanuM3aumm y4ebHomn
OUCLUMNIINHBLI, BKNOYasa NporpaMmmMHoe obecneyeHme 1 MUHPOPMaLMOHHO-
crpaBoOYHble CUCTEMbI (MPU HEO6XOAMMOCTH)

Mpn peanusaumm y4ebGHON ANCUMNAMHBLI UCMOMb3YIOTCA 3NIEMEHTbI 3NEKTPOHHOIO 0ByYeHust n
pasnuyHble AWCTaHUMOHHbIE OOpasoBaTenbHble TEXHOMOrMM, no3Bonswlmne obecneunBaTb
onocpegoBaHHOe B3aMMOAEWCTBME (Ha paccTosHUWM) 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 u4ucre cC
npumeHeHnem cepsuco Zoom, Discord u gp.), B3anmMogencTeBne B COLICETHAX, NOCPEACTBOM
SMNEKTPOHHOM NOYTbl, MECCEHAXKEPOB

18. MaTepumanbHO-TEXHUYECKOEe obecneyeHne UCLUMNINUHBI:

YuebHasi ayautopus Anst NPOBEOEHUS NEKUMOHHBIX 3aHATUMI: cneumanuanpoBaHHasi mebenb,
MynbTUMEeAna-NnPOEKTOP, 3KPaH HACTEHHbIA C 3MEKTPONPMBOAOM, MEPCOHANbHBLIA KOMMNbIOTEP.
MNO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CINC
«TAPAHT-O6pasoBaHuey, CINC «KoHcynbTaHT MNntoc» ans obpasoBaHns

Y4yebHas ayautopusa Ona nposefeHusa y4ebHbIX 3aHATUMI: cneuumanuanpoBaHHaa mebenb Becol
aHanutnyeckne A[B-200; voHomep 3OB-74; mynbtutect WUIMJI-1; MOCT nepemeHHOro TOKa;
yuyebHo-nabopatopHbii komnnekc YJIK-1 ona namepeHnsa aneKkTponpoBOSHOCTU U HaMPsKEHUs
ranbBaHNYEeCKUX 3NeMeHTOB; yyebHo-nabopaTopHbin komnnekc YJIK-1 - tennoBble adhdexTbl;
MunnmeonbTMUNnamnepmeTp M2020; BonbTMETp YHMBeEpcanbHbin B7-21; cTanarmomeTp;
pedpakTomMeTp; BUCKO3MMETP nabopartopHbin; ocuunnorpad C1-94; reHepaTop curHanos
HU3Ko4YacToTHbIN ["3-36A.

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

19. OueHo4Hble cpeacTBa ANA NPoBeAeHUs TeKyLIen U NPOMeXyTOYHOMN
aTtrecTauum

MopsiAoK OLEHKN OCBOEHNS 0Gy4atoLumMmmncs y4eGHoro Matepuana onpeaenseTcs
coepXaHUeM crieayLmx pasaenos AUCLUUMIUHBIL:

Kog u MnaHupyemble pesynbTaTbl 0O6y4eHus OTanbl
cogepxaHue (mokasaTenu OOCTUXEHUS 3a0aHHOMO YPOBHS ¢dopmMupoBaHus o0C*
KoMneTeHuun OCBOEHMS KOMMNEeTEeHUMN NOCPEACTBOM KoMneTeHUun (cpenctBa
(nnn ee yactn) HPOPMUPOBAHUSA 3HAHWUIA, YMEHWIA, HAaBbIKOB) (pasgensbl (TeMbl) OLleHUBaHs)



https://edu.vsu.ru/
https://mooc.vsu.ru/

OVCLUMNITUHBL UK
Moaynst N ux
HaMMeHOBaHUue)

OIIK-1 3HATB: OCHOGHblE 3AKOHbl NPOMEKAHUS TH00bIX
PUIUKO-XUMUYECKUX NPOYECCO8;

YMETh: BBINIOJNHATE BCE BUABI pabOT, CBS3aHHBIX C
AQHATI30M BCEX BUJIOB JIeKapCTBEHHBIX
npernaparoB, B TOM 4YHCIE JIEKapPCTBEHHOTO
PACTUTENBHOTO  CHIPbS M BCIIOMOTATENBHBIX
BEILECTB, B COOTBETCTBHM C TrocynapcrBeHHbiMu | Pasgensl 1.1-1.10 YCTHas
CTaHJapTaMu KauyecTBa. Gecesa.
Bragers (MMeTh HABBIK(N)): TecTtupoBaHue.
-TeXHUKOW PabOThI HAa HUIMIECKHX TPHOOpax, Uc- Komnnekt KM
HOJIB3YEMBIX TUISL Ka4eCTBEHHOT'O " (3aqer).
KOJIMYECTBEHHOT'O aHaNIN3a;

- HaBBIKAMH TPHUTOTOBJICHHS, OLCHKOH KadyecTBa,
criocobamu HOBBIIICHUS CTaOUIIBHOCTH

JUCIICPCHBIX CUCTEM;,

OIIK-1 YMEeTb: rOTOBUTb KONMOWAHbIE PacTBOPbI,
3MynbCuu, CyCneH3uu, pacTBopbl
BbICOKOMOJTEKYAPHbIX BELLEeCTB.
BbibupaTb crabunmsaTopsl ans
COOTBETCTBYIOLLEN ANCNEPCHOW CUCTEMBI;
paccyumsbigams KOHUeHmpauuro
peaceHmoe 8 pacmeopax, ebibupamb
Haubonee  aghghekmusHble  criocobsl
Koaayrnauuu  KOSITOUOHbIX  pacmeopos,
2alleHus reH.

Pasgenbl 1.11 — YcTHas
1.14 b6ecepa.
TecTtnpoBaHue.

BNageTb: MeToAuKaMu aHanuaa
HOU3NYECKNX N XUMUYECKNX CBONCTB
BELLECTB pasnUYHON Npupoabl

IIpoMeskyTOUHasI aTTeCTAIUS - IK3AMEH Komnnekt KUM

20. TumoBble OLEHOYHbIE CPEICTBA W METOAMYECKHE MAaTepUaIbl, ONpeeasiioue
npoueaAypbl OLeHUBAHUSA

20.1. Tekymmii KOHTPOJIb YCIIEBAEMOCTH

Texymas arrectanuss NpoOBOAUTCA B cooTBeTcTBMM C llomokeHmem o Tekymen
aTTectauuu oOydaroluxcst 10 IporpaMmmaMm Belcuiero obOpasoBanusi Boponexckoro
rOCyJapCTBEHHOTO YHHMBepcHTeTa. TeKylas arTecTalys MPOBOAUTCS B (opMmax: YCTHOTO
ompoca (MHAMBUAYAIBHBIM ompoc, ¢GpoHTalbHas Oecema, JOKIAAbl); MHUCHBMEHHBIX pPaboT
(KOHTpOJIbHBIE, JTAOOpaTOpHBIE pabOTHI); TECTHUPOBAHUS; OLIEHKU pPE3YJbTAaTOB MPAKTUYECKOH
nesTenbHOCTH (KypcoBasi pabora). Kputepunm oueHuBanusi mnpuBeneHbl Hibke. KoHTpousb
yCIIEBAEMOCTH MO AUCLMILIMHE OCYLIECTBIISIETCS ¢ IOMOIIBIO CIEAYIOINX OLEHOYHBIX CPEACTB:

Hepe‘teHb mem KOJUIOKEUYMOE Ulu mecmoeblx 3a0aHUL:

3 cemecmp «TepmoaMHamuka pacTBopoB»; «®Pa3oBoe paBHoBecuey; «PacTBopsbl
3NEKTPONMTOB»
4 cemecmp: «Ceolicmea ducriepcHbix cucmem. Adcopbyus u noeepxHoOoCmMHoe



HamsixkeHue». «CBOWCTBA KONMOUOHbIX pacTBoOpOB», «PasnnyHble knaccol AONCnepcCHbIX
CUCTEMY.

Ecnu KoIIoKBHYM IO TeMe IPOXOAUT B YCTHOM (opMme, TO MpernojaBaTesb, MPOBOSAIINI
71a00paTOpHbIE 3aHATHS, IPEAYIPEXKIACT O MPOBEAECHUU KOJJIOKBUYMa MUHUMYM 32 HEJEN0 10
€ro IMpOXOXKIACHUS. [To BeIOOpPY mpemopaBaTens KOJIOKBUYM MOXET OBITh OLIEHEH Kak:
COTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEILHO», WU KAK «3a4TEHOY
/ «ae3auteHo». OIEHKA 32 KOJUIOKBUYM, Hapsiay ¢  Oamamu, MOJyYEeHHBIMH CTYAEHTOM IpU
BBIIIOJIHEHUH, O(OPMIIEHUM U OT4YeTe 10 JIAOOpaTOpHBIM padoTaM YYMTBHIBAIOTCA IPHU
BBICTABJICHUU pE3YJbTUPYIOUIEH OLEHKU IPU IPOBEIACHUM IPOMEXKYTOUHOM aTTECTALlUU
(3K3ameHa).

Kpurepun m ImKajJbl OLEHMBAHHUSl Pe3yJbTAaTOB OOy4YeHHs] NPH TeKylleM KOHTpoJe

YpoBeHb
Kpurepun onieHuBaHusI KOMIIETEHLIUH c(hOpMHUPOBAHHOCTH [Ixana oueHoK
KOMIETEHINH
[TomHOEe  coOTBETCTBHME  OTBeTa  OOYHAIOMIETOCSd  BCEM Tosvuennwiii Omauyno
MEPEYNCICHHBIM KpuTepusaM. IIponeMOHCTpHpOBaHO 3HaHHE YpogeHs
yuyeOHOTO MarTepuana, BIaJCHHE HOHATHIHBIM amNmapaToM (saumeno)
¢u3nueckoil W KOJUIOWAHOW XHWMHH, YMEHHE IPHMEHATh
TEOopeTHYECKHE 3HAHUS [IPU PELICHUHU NPaKTHUECKUX 3a1a4.
OOyuJaromuiics BiIajceT MOHATHIHBIM almapaToM (Gu3nyecKon baszosuviii Xopowo
U KOJUIOWAHOM  XUMHH, TEOPETUYECKUMU  OCHOBaMH yposetb
JUCHHUIUIMHBL, CIIOCOOCH MPUMEHATh MMEIOIINecs 3HaHWA Ipu (saumeno)
pelIeHUH MPaKTHYECKUX 3a/1ad, OJHAKO MPH OTBETE JOMYyCKaeT
HE3HAYMTENbHbIE OMINOKH, KOTOPBIE CIIOCOOEH UCTIPABUTD.
OTBeT Ha  KOHTPOJHHO-U3MEPUTENIbHBI  MaTepual  He Tlopoeoswiii Yooenemesopu-
COOTBETCTBYET JIFOOBIM JIByM M3 IIEPEUHCICHHBIX MTOKa3aTeleH, YpogeHb menvHo
o0ydJaromuiics JaeT HENOJHBIE OTBETHl Ha IOMOJHUTEIbHBIC
BOIIPOCHI. JIeMOHCTPHpPYET YacTWYHBIC 3HAHMUSA W JOIYCKaeT (saumeno)
CyIIeCTBEHHbIe OmMOKM Tpu oTBeTe. He ymeer pemarts
MpaKTHIECKUE 3aTa4H.
OTBeT Ha  KOHTPOJIBHO-M3MEPHUTENbHBIM  MaTepHan  He - Heyooenemesopu-
COOTBETCTBYET JIFOOBIM TpPEM U3 MEPEUUCICHHBIX MOKa3aTenei. menbHO
OOyyarouuiicsi AEMOHCTPUPYET OTPBIBOYHBIC, (hparMeHTapHbIE
3HAHUS, JOIMyCKaeT IpyOble OIMOKH, KOTOphle HE CIOCOOeH (nesaumeno)
UCTIPaBUTb.
ycneBaeMoCTH

Ecnun KOHTpOdb Tekyllel ycneBaeMOCTH MPOXOAMT B (opMe TEeCTOB, TO «3aYTEHOY
CTaBHTCS, eciu CTyAeHT aaeT > 80 % npaBUIIBHBIX OTBETOB Ha BOIIPOCHI TECTA.

Komnnexmor KM u 6éapuanmul KonmponsHulx 3a0anuii, mem pegepamos u Kypcoguix pabomn.

KommiekT TectoB Ne 1

YTBEPXJIAIO
3aBemyromuii kKadenpoit
(uznveckol XUMHU
I.X.H., JOII. 0.A. Kozanepos
_ . .2021
Hanpaenenue moarotoBky / cneruansaocts 33.05.01 - dapmarus
Jucuunnnna Gusndeckas U KOJUTOUAHAS XUMUS
dopma 00yueHus oyHas
Bun koHTpoOsns Tect
Bun arrecranuu texymas



KonTtponbHo-u3mepurebHbIil MaTepuan Ne 1
1. AHamuTHYecKOE BHIPOKCHHE EPBOTO Havala TePMOANHAMUKY B AnddepeHunaabHoi Gopme MOXKeET ObITh 3aUcaHo
crenyromuM o0pazom:

0Q=dU + oW .

OOBsAcCHUTE, TOYEMY JUIS TEMEHTAPHBIX IPHUpPAILEHUIT Q, U, W ucnonesyiores pasuble cumBoIb.

2. JlokaxkuTe, 4TO TEIIOTA U paboTa SIBISIOTCS (GYHKIMSMU TIporecca. B kakoM U3 mporeccoB paboTa pacIIMpeHust HaeaabHOTO
ra3 Oyner Oombmre:
a) B H30TEPMUYECKOM;
0) B amabaTHIECKOM.
3. Tlouemy cymiecTByeT pa3IMyue MEXAY TEIIOBBIMH 3()(GEeKTaMi XMMUYECKUX PEaKLHi IPH HOCTOSHHOM JIaBJICHUH 1
MOCTOSIHHOM 00BeMe?
4. DHTANBNUs XMMUYECKOH peakluy paBHa €€ TEIUIOTE IPU MOCTOSHCTBE:
a)V, T;
6)P, T;
B) MHBIE TapaMeTPHI ¥ MX COYETaHS;
T') HAKOT]a HE paBHa.
5. Ornomenue C,/C, Bcerpa:
a) OOJIbIIIC SAMHUIIBL;
0) MEHBILIE CTUHHIIBI;
B) PaBHO €AMHHUIIE.
6. TernoBoi 3 PeKT XUMUIESCKON PeaKIMd C POCTOM TEMIIepaTyphl:
a) Bcer/a MOBBIILASTCS;
0) Bcerna yObIBaeT;
B) HE U3MEHSETCS;
I') MOJKET KaK HOBBIIIATHCS, TaK U YOBIBATb.
7. s KakOM-TO COJIM DHEPTHsI Pa3pyIICHUS KPUCTAJUTYESCKON PEIIEeTKH OOJIBINE, YeM CyMMapHasi TEIUIOTa COJIbBATAIHH
KaTHOHA U aHNoHa (1o Moxyro). [Iporece pacTBopeHHs COMH:
a) 9K30TePMHUICH;
0) PHIOTEPMHYCH;
B) TEILIOBOI 3 PEKT OTCYTCTBYET.
[Nouemy TeroTa HEHTPATH3LNH CHIBHBIX KHCIOT OAWHAKOBA, HO OTJIMYAETCS JIb TEIUIOTH HEHTpann3anuu ciadbIX KUCIOT?

R

I[OKa)KI/ITe, YTO IJIA MOJIA UACAJIbHOT'O rasa Cp - CV = R .

IpemnoxaBarens K.X.H., 1o1. E.B. bobpuHckas

YTBEPXJAIO

3aBeayromuii kadeapoi

(uznveckolt XuMHU

II.X.H., JTOIL. 0.A. Kozanepos
_ . .2021

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

dopma 00yueHus OUHas

Bun xontpons tect

Bun atrecranuu texyuas

KoutpoabHo-u3mepurteabHbIii MaTepua Ne 2

1. DHTpONHS CaMOIPOU3BOJILHOTO MPOIIEcca B H30JIMPOBAHHON CHCTEME:
a) TIOBBIILIACTCS;
0) yObIBaeT;
B) HE U3MEHSETCS.
2. Ilpn M30TEpPMHYIECKOM CMEIICHUH I'a30B SHTPOIIHS:
a) TOBBIIIAETCS;
0) yObIBaeT;
B) HE U3MEHSETCS.
3. Yro Gonble S3HTpONUsI | MOJIb KPUCTAIIMYECKOTO BELIECTBA MIIM SHTPOMHSA | MOJIb €ro MapoB MPH TOM ke TeMneparype?
4. Ilpu U30TepMHUYECKOM PACIIMPEHUH HIEATbHOIO Ia3a BHYTPEHHSS 3HEpPrus, Kak M3BECTHO, OCTaeTcs MocTosHHOH. Torna,

cornacio 1 mawamy Tepmommnamukn, Q =W , T.e. Bca Temnora, momBommmas K rasy, mepexomut B paboty. He
HPOTUBOPEYMT JIU ITOT BBIBOJ 2 Ha4ally TEPMOJHAMHUKH, YTBEPKAIOIIEMY HEBO3MOKHOCTb HOJIHOTO NPEBPAIIEHHUs TEIIOThI
B paboTty?

5. O BO3MOXXHOCTH NpPOTEKaHHs XMMHYECKOH peakluu B 3akpbiToil cucreme npu P;T = Const ciegyer cyauts mo 3HaKy
M3MEHEHHU:



a) PHTPOIIHH;
0) PHTAJBIINY;
B) sHepruu ['u66ca.
6. [Tokaxxurte 00Kt BUJ 3aBUCUMOCTH 3Hepruu ['mb6ca OT eCTeCTBEeHHBIX IEPEMEHHBIX.
7. Dueprus ['n66ca B x0/1e caMONPOU3BOIbHON XuMHudeckoi peakimu mpu P;T =Const:
a) TIOBBIIIAETCS;
0) yObIBaeT;
B) HE U3MEHSCTCS.
8. I[Ipu mOCTOSIHCTBE KaKUX MapaMeTpOB YObUIb SHTAIBINN XHMUUECKOH peakIiy paBHa ee MaKCHMAaIbHOH MOJIe3HOH padore:
a)V,sS;
6)P,S;
B) UHBIE TAPAaMETPBI U UX COYETAHHS.
9. B ueM CXOACTBO U pa3IuuUsl MOHATHH: (YHKIUS COCTOSHHMS, XapaKTepHUCTHUYecKas (QYHKIHA, TepMOJHMHAMUYECKUil
MoTeHIuan?

IIpenonaBarens K.X.H., O0LI. E.B. BOGpHHCKaSI

YTBEPXJIAIO

3aBenyromuii kadeapoit

(uznveckort XuMun

I.X.H., JTOLL. 0.A. Kozanepos
_ . .2021

Hamnpasnenne noarotoku / cnenuanbHocTh 33.05.01 - Gapmanus
Jucnnnnnaa Ou3ndeckas 1 KOJUIOHHAS XUMHUS

dopma 00yueHHsT OYHAS

Bun xontposns tect

Bun atrecranuu texymas

KonTtpoabHo-uzmepurteabHblii MaTepua Ne 3

1. CranaapTHBII XUMHUYECKUH MTOTEHIIMAT KOMIIOHEHTA ONPeIeIseTCs:
a) temnepatypoii T;
0) naBneHuem P;
B) aKTUBHOCTBIO (KOHIICHTpAIHEH);
T') COUYETaHNEM ITHX MapaMeTPOB.
. CripaBeanuBo 1 ypaBHeHue [ mO0Oca-/lrorema Ui XHMHYECKHUX TTOTEHIHAIOB?
. B mpomecce ocMoca depe3 moynpoHHIaeMyio MeMOpaHy MpPOHUKAET:
a) pacTBOPEHHOE BELIECTBO;
0) pacTBOpUTEND;
B) pacTBOp.
4. Kak u3MeHsieTcss XMMUYECKHI NOTEHIMA KOMIIOHEHTa B ITPOLIECCe CaMOIIPOM3BOJILHOTO Mepexojia U3 0HOU (a3bl B IPYTyI0
B IT€TEpPOreHHOI cucTeme:
a) TIOBBINIACTCS,
0) yObIBaer;
B) HE H3MEHSIETCSI.
5. B xakoMm citydyae pacTBOPHUMOCTB Ta3a B KHJIKOCTH OOJbIIE:
a) B MICaIbHOM pacTBOpE;
0) MpY MOJIOKUTENBHBIX OTKIOHEHHUSIX OT UJIeaIbHOCTH;
B) NP OTPHUIIATEIBHBIX OTKIOHEHHUAX OT HICATLHOCTH.
6. Jlna pactBopa BemiecTBa A B pacTtBoputene B BepeH 3akon ['enpu. Kak cBsi3aHbI Mexay co00H CTaHAAapTHBIC XHMHYECKHUE
MOTEHIIMAIBI BEIIECTBA A B ITAPOBOM M KHUIKON (azax?
7. Ha muarpamme COCTOSHHSI TEMIIEPaTypa-COCTaB JBYXKOMIOHEHTHON CHCTEMBI HMEIOTCS TOYKH, Ui KOTOPBIX CTEHNEHb
cB0oOOIBI paBHa ABYM. KakoMy dmciTy paBHOBECHBIX (a3 OHa OTBEYALT:
a)l;0)2;8)3;1)4.
[Mouemy kpuBas cyonumarmu Ha P-T auarpaMme 0JJHOKOMIIOHEHTHOW CHTEMBI BCET/Ia Kpy4e, 4YeM KpHUBasi UCTIapeHus?
9. Touemy HabIIO1aETCS KPUOCKOTTHYECKHI 3 (eKT?

W N

o

IIpenonasatens K.X.H., no1. E.B. E06p1/1Hc1<a51



YTBEPXJIAIO
3aBenyromuii Kadeapoit
(uznveckolt Xumun
I.X.H., JIOLL. 0O.A. Kozaznepos
Hanpasnenne noarorosku / cienuansHOCTh 33.05.01 - apmanus
Jucnnmniaa Onu3ndeckast 1 KOJUIOMIHAS XUMHUS
Dopma 0OydeHus oqHast
Bun xonTpoOs Tect
Bupn arrecrarnun texymas

KonTponbHo-u3mepurteabHblii MaTepuana Ne 4

1. Kak snaeprus ['m66ca XuMIdeckoi peakIiy H3MEHETCsl ¢ POCTOM aKTUBHOCTH (KOHIICHTPAIINH) HCXOJHBIX BEIECTB:
a) TIOBBIIIACTCS;
0) yOnIBaer;
B) HE U3MEHSETCS.
2. Kak sHeprus ['u66ca xuMu4eckoi peakuu U3MEHSIETCSI C POCTOM TeMIepaTyphl:
a) TMOBBILIACTCS;
0) yOnIBaeT;
B) HE U3MCHSCTCS;
') MOXKET MEHSTBCS CIIOKHBIM 00pa3oM.
3. KoHcTaHTa paBHOBECHS] XUMHYECKOH PEaKIUN C POCTOM TEPMOJMHAMUYECKOH aKTUBHOCTH UCXO/IHBIX BEIIECTB!
a) OBBIIIACTCS;
0) yOnbIBaerT;
B) HE U3MEHSIETCSI.
4. KoHcraHTa paBHOBECHS XMMHYECKOW PEaKLMK U3MEHSETCS C POCTOM TeMIIepaTyphI:
a) TOBBIIIACTCS,
0) yObIBacT;
B) HE U3MEHSETCS;
I') OTBET 3aBHCHUT OT 3HaKa TEIUIOBOTO (hdeKTa.
5. C pocTOM KOHILIEHTPALlUH PEareHTOB PAaBHOBECHBIH BBIXOJ IPOAYKTOB XUMHYECKOH peaKInuu:
a) TIOBBIIIACTCS;
0) yObIBaeT;
B) HE U3MEHSIETCSI.
6. C yBenM4eHHEM JaBICHUS PAaBHOBECHBIH BBIXOJ IPOIYKTOB XMMHYECKON PEaKIUH:
a) TIOBBIIIACTCS,
0) CHIDKAeTCS;
B) HE MEHSACTCH;
I') MeHseTcs 0oJiee CI0KHBIM 00pa3oM.
7. Kak 1 B Kakux peakiusxX JaBJICHAE MOXKET MOBJIUATH HA BBIXOJ MPOIYKTOB?

8. Bcerja i CyIIECTBYET pasiIHine MexKLy KOHcTaHTamu pasHoBecrs K p H K o?

9. Hammmmre BeIpaXeHUs [UIs 3aKOHA JIEWCTBHS Macc.

IIpenonaparens K.X.H., go1. E.B. bobpunckas

YTBEPXJAIO
3aBeayromuii kadeapoi
(busnUecKol XUMHUU
J.X.H., JIOLL. 0O.A. Kozaznepos
. .2021
Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - dapmarnms
Juctumnmaa Ousndeckas ¥ KOJUTOUAHAS XUMUS
dopma 00yueHHsT OUHAS
Bun konTpONS TEcT
Bup arrecranuu tekymas

KoHTpo/abHO-U3MepuTeIbHbIH MaTepuaa Ne 5

1. Jlnst caMOIpOM3BONEHOTO TEUCHUS! XMUMUYECKOH pEeakKIy HeoOXOIMMO, YTOOB! MPOU3BEICHIE XHUMHIECKOTO CPOJICTBA A H
CKOPOCTH peaknuu V ObuIo:

a) paBHO HYJIIO;

6) GoutbLire HyIIS;

B) MEHbIIE HYJIA.



2.. Jlns XxapakTepUCTHKH PAaBHOBECHS XMMUUECKON peakiuu Heo0X0IUMO BhIosIHeHKe yenoBus A-V =0, rae A -
XHMHYECKOE CPOJCTBO, V - CKOPOCTh XUMUYECKOH peaknuu. Kakum TpeGOBaHUSIM 3TO YCIOBHE COOTBETCTBYET:

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

3. DHeprus akTHBALUHN XUMHUUECKON pEakiuu € pOCTOM TeMIepaTyphl:
a) BCEr/1a MOBBIIIACTCS;
0) Bcera yObIBaeT;
B) HE U3MECHSCTCS;
T) MOXET MEHATHCS OoJiee CIIOKHBIM 00pa3oM.
4, CKOpOCTL XHMHYCCKOU pCaKuu Npu YBEJIIMUCHUHN €€ DHEPIUH aKTUBallUU:
a) IIOBBIIIACTCA,
0) yObIBaeT;
B) HE U3MEHSCTCS.
5. Xumuueckas peakius MpoTeKaeT yepes3 mociae1oBaTeNbHble cTagui. CKOPOCTh PeaKIiy B II€JI0M OIpeessieTcs HapaMeTpaMu:
a) camMoii OBICTpOH cTanum;
0) caMoii MeIJICHHOHN CTa M,
B) HE 3aBUCUT OT IMapaME€TPOB OTACIBbHBIX CTa}JHﬁ.

6. Kakasa ctagusi cuutaeTca NMMUTUPYIOLLIEN B cUCTEMaX NapannenbHbIX 1 nocneaoBaTenbHbIX peakumn?

7. MoxeT nv nopsaok peakuun ObiTb HyneBbIM, APOOHBLIM, OTpULATENBHBIM?

8. O6cyanTe NpaBuUnbHOCTb YTBEPXKAEHNS; MOCKOMbKY KaTanM3aTop He 3anvCcbiBaeTCs Kak peareHT B CYMMapHOM
CTEXNOMETPUYECKOM YPaBHEHUN XMMUYECKON peakLMn, KOHUEHTpaLus KatanuaaTopa He MOXeT BXOAUTL B
KMHETNYECKOEe ypaBHEHNE.

9. KakoBa pornb MakpOKMHETUYECKMX NPOLEeCCOB B reTePOreHHOM KaTanunse?

MpenogaeaTenb K.X.H., gou. E.B. BoGpuHckas

KoMmmiaekT TectoB Ne 2

VYTBEPXAIO
3aBenyromuii kadeapoit
(uznveckort XuMHuN

I.X.H., JTOLL. 0.A. Kozanepos
_ . .2021

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

dopma 00yueHus: OYHas

Bun xontposns tect

Bun atrecranuu texymas

KoHTponbHo-u3MeputenbHbI matepran Ne 1
1. Kakoe u3 yTBep>k/1€HHH HEBEPHO:
a) BHYTpPEHHHUIT NoTeHIral (a3bl CyMMHUPYETCsI U3 BHEIITHETO U TOBEPXHOCTHOTO;
0) BHEIIHMI MOTEHIMAN (a3bl CYMMHUPYETCsl U3 BHYTPEHHero U ['abBaHU-TIOTEHIMANIa Ha TpaHuLe da3;
B) ['anpBaHU-NIOTEHIMAN Ha rpaHuIie (a3 cyMMHpyeTcsi u3 BonpTa-nioTeHnnana u ckayka AByX MOBEPXHOCTHBIX
MOTEHIIUAJIOB.
2. Kakas m3 sigeek Ui OmpeZesieHWs Yucel MepeHoca HOHOB MeToaoM [wurropda obs3arensHO TpeOyeT — OmpeaeneHus
MPOITYIIEHHOTO EKTPUIECKOTO 3apsiaa:
a) ¢ Cu-anoznom u Pt-karomowm;
0) c Pt-anomom u Pt-katomom;
B) 00e;
) HH OJIHA HE TpeOyeT.
3. B conbBaTHOIT 000JI04KE KAKOTO U3 JBYX HMOHOB C Zj =Z; COJEPXKUTCSA OOJIbIIEe YUCIO MOJICKYI PACTBOPHTEIS:
a) y HOHa C OOJIBIINM KPHUCTAJUIOXUMHIECKHM PaJIIyCcoM;
0) y MOHA C MEHBIIINM KPHCTAJIIOXUMUIECKHM PaJIHyCOM;
B) HE 3aBHCHT OT pa3Mepa HOoHa.
4. Kakoe u3 yTBEp>KICHUI BEPHOE:
a) ABOWHOI ANIEKTPHUYECKUI CITOW BO3HHMKAET M3-3a MOSBICHHUS | anbBaHU-NIOTEHIMANA Ha rpaHuLe da3;
6) [NabBaHK-TIOTCHITHAT BO3HUKAET B XOJI€ MPOCTPAHCTBEHHOTO Pa3/Ie/ICHHs JICKTPUUECKHX 3apsiI0B Ha TPaHHIe

pas;
B) 00a BEpHBI.
5. Ilpouecc 3NEKTPOIMTHUYECKONW JAUCCOLMAIMU COJIM OINMCBHIBACTCS ypaBHEHHEM: KA=v,K*+v_A" Kakas

TECPMOJUHAMUYECCKass aKTUBHOCTb MOXKET OBITH OILICHECHA OKCIICPUMECHTAJIBHO:



a) coiu (as);
6) cpenne-noHHas (a.);
B) KaTHoHa (a,) Wi aHuoHa (a_).
6. Kakas 13 cuctem npeJcTaBisieT paBHOBECHBIH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBII JNEKTPO/:
a) Cu | Cu*, Cu®";
6) Pt | Cu’; Cu®";
B) Pt| Ag', Cu?".
7. B teopun [Jle6as-XroKkens cpefHe-HOHHOTO KO3 (HIEHTa aKTUBHOCTH pa3Mep "HOHHOH aTtMocdepsl” (nedaeBckuil pagnyc
9KPaHUPOBAHMS) C POCTOM KOHIICHTPALUH HOHOB:
a) 1majaer;
0) pacrerT;
B) HE U3MECHSCTCS.

8. Hanpspkenue tenu My | Ly || Ly | M, Gonbiie mysist, a nernu M | Ly || Ly | My Menbie Hymsi. Kakast u3 1erneii 3amicana BepHO:
a) meppasi;
0) BTOpAas;
B) HU OJIHA.
9. IIpu 298 K roHHbIE TpOU3BEAECHUS BOJBI U 3TUIOBOTO CIIUPTA KW(HZO)ZlO’M u KW(C2H50H)=lO’20. B HeliTpanbHOM BOJHOM
1 3TaHOJIFHOM pacTBOpax OAWHAKOBOW KOHLIEHTPALUH KaKOW-TH00 CUITbHON CONu:
a) pH(H,0)>pH(C,HsOH);
6) pH(H,0)<pH(C,HsOH);
B) pH(H,0)=pH(C,Hs0H);
10. Kakoe u3 cieayronmx BeIpaKeHHUH He ABJsieTcsl ypaBHeHHeM | uboca-I enpMronbia:

a) AH=AG-TAS; 6) AH= —zFE+zFT( dE ) 5) 06a.
T ),

11. MonsipHast 3JIeKTPONPOBOAHOCT PACTBOPA MIESKTPOIUTA YBEININBACTCS C POCTOM TEMIEPATYpPhl. DTO 00YCIOBICHO
TJIAaBHBIM 00pa3oMm:
a) U3MEHEHHEM MeXaHH3Ma IIepeH0Ca HOHOB;
0) CHIDKEHHEM KMHEMaTHUeCKOH BSI3KOCTH;
B) U3MCHEHHEM JUAJICKTPUYECKOl IPOHUIIAEMOCTH.
12. Tok obmeHa snekTpoxumudeckoit OX,Red-peakiun:
a)He 3aBUCHUT OT aKTHBHOCTEIl pearcHToB;
0) 3aBUCHUT OT aKTUBHOCTH 000X PEareHTOB;
B) 3aBUCHUT OT aKTHBHOCTH JIMILb OJHOTO U3 PEarcHTOB.

IIpenonasareins K.X.H., 1ol. boOpunckas E.B.

VTBEPXJIAIO

3aBenytomuii kadeapoit

(busnUecKol XUMHUN

II.X.H., JOII. 0O.A. Kozanepon
. .2021

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarnus
Juctumnmaa Ousndeckas ¥ KOJUTOUAHAS XUMUS

®dopma 00yueHHsT OUHAS

Bun xontpons tect

Bupn arrecranuu Texymast

KoHTponbHO-u3meputenbHbIN MaTepuan Ne 2
1. KoHCcTaHTa M CTeNeHb AWUCCOLMAIMU AJIEKTPOJUTHYECKOH JUCCOLMAIMU CJIa0Oro AJIEKTPOJIUTA CBSI3aHBI COOTHOILICHHEM:
K=aC/(1-a). ITo Mepe pocTa KoHIIEHTparmi pacteopa C 4To mpomsoiizet ¢ K:
a) yBeJIMYUTCS, 0) YMCHBIIIUTCS; B) HE U3MEHUTCS.

2. TIpu audpdy3un KaTHOHA U aHHOHA B BOAHOM PACTBOPE CHIILHOTO AJIEKTPOJIUTA CKOPOCTH JBUIKEHHS HOHOB OYEHb OBICTPO
BBIPAaBHHUBAIOTCSI. DTO CBSI3aHO:
a) ¢ BeIpaBHIBaHUEM K03()DUIIHEHTOB MU PY3UN HOHOB;
0) C BEIpaBHHBaHHEM HX KOX(PPHUINEHTOB TPEHHUS;
B) C HanoXeHneM MUrpaLnoHHOro NOToKa, BbI3BAHHOIO rpagneHToM Auddy3noHHOro noteHumana, Ha
ANPADY3NOHHBIN NOTOK;
r) ¢ 0Obpa3oBaHNEM MOHHBIX 4BOVHMKOB.
3. B kakux pactBopuTensx nonsl H;O' 1 OH ™ He 0611a1a10T aHOMaJIbHO BBICOKO# 3JIEKTPOIPOBOAHOCTHIO!

a) MPOTO(UITBHBIX; 0) IPOTOTEHHBIX; B) allpOTOHHBIX.
4. Bo3HUKAaET 1 JBOMHHOI JIEKTPUIECKHUI CIIO0H Ha TpaHHMIIE IUTATHHEI ¢ a0COIOTHO YHUCTOM BOJIOM:

a) 1a; 0) HeT; B) BO3HHKAET, HO OBICTPO HCYE3aeT.



5. Kakoii u3 napaMeTpoB ruipaTalii OTACIBHOI'O MOHA MOXKET OBITH OIIPEACIICH DOKCIICPUMEHTAJIBHO!

a) peasbHasl TEIUIOTa TMAPATaLUH;
0) XUMHYecKas TeII0Ta THAPaTaLliH;
B) HU OJIMH.
6. IToTeHIan Kakoro U3 3MEKTPOIOB HE 3aBUCUT OT pH cpeabr:
a) BOJIOPOJIHOTO;
0) XHHTHAPOHHOTO;
B) KaJIOMEJIbHOTI'O;
T') CTEKJITHHOTO.

7. Kakoe u3 ycnoBuii BeIOOpa CTaHIAPTHOTO COCTOSIHUS JJIs1 KOMIOHEHTOB PAacTBOPA 3JEKTPOINUTA SBIIAETCS BEPHBIM:

a)a%;tag:ag; 6)ag:a2;ta(i;
B)agzagzag; r)agiag;ﬁag.

8. Ha ocHOBe Kakoro coeMHEHHsT MOXKET OBITh H3roTOBIeH 3ekTpox |l poxa, oOparumMerii o nonam Br:

a) LiBr; 6) KBr; B) AgBr.
9. lnst pactBopa 1 Monb/1 Na,SO,4 + 1 mons/n H;SO4 moHHas cuia paBHa:

a) 4 Mouts/1m; 6) 5 Momb/I; B) 6 MOJIB/IL.

10. Kakoe u3 BeIpaXCHUH NaeT BEeIMYHHY | anbBaHU-TIOTEHIMAida Ha TpaHune (a3, eciym Ha HeH HAET ANEKTPOXHMMHUYECKast

peaKius:

1 . - e
? Gy :‘;{Z(“ivi)ﬁ “2 ) } g, = —ZIF{Zmivi)B —z(uivi)“}

1 ~ ~ o
B) gaip =_E Z(Hi)B _Z(Mi)

11. CrannapTHBIN AIIEKTPOIHBIN MOTEHIMAT BOAOPOJHOIO AJIEKTPOA MOJIaraloT paBHBIM HYJIIO MPH:

a) T=0K 6) T=298 K B) M00bIX T.

12. Y nenbHas OJIEKTPOIIPOBOHOCTL BOJHOI'O paCTBOpPa CUJIIBHOT'O JJICKTPOJIUTA C POCTOM €I0 KOHICHTpAalluu BHa4YaJiC pacTeT, a

3aTeM CHIDKaeTcsl. [1osiBleHue ydacTka CHIDKEHUST 00YCIIOBIICHO:
a) MI3MECHEHHEM MEXaHH3Ma MUTPALHIOHHOTO MePEeHOCa;

0) U3MEHEHHNEM YHCIia HOCUTENeH 3apsma;
B) HapacTAIOIMM BIUSHUEM MEKHOHHBIX B3aUMOICHCTBUIA.

[IpenonaBarens

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarnus
Juctumnmaa Ousndeckas ¥ KOJUTOUAHAS XUMUS

dopma 00yueHHsT OUHAS

Bun xontpons tect

Bun arrecranmu tekymas

K.X.H., 1o1. boopuHckas E.B.

YTBEPXJAIO

3aBeayromuii kadeapoi

(busnUecKol XUMHUN

J.X.H., JIOLL. 0O.A. Kozaznepos
_ . .2021

KoHTponbHO-u3meputenbHbIN MaTepuan Ne 3

1. 3HeprI/1$1 KaKoro ns3 MEX4aCTHYHBIX BSaHMOHeﬁCTBHﬁ B paCTBOpPE DJIEKTPOJIHUTA Hanboee PE3KO 3aBUCHUT OT PACCTOAHHUA

MEXIY YacTUIIAMHU:
a) IMTOJIb-TUTIOJIBHOTO;
0) HOH-TUITOJILHOTO;

B) HOH-MOHHHOTO.

2. Vlon-noHHoe B3auMo/eicTBIe npu AU(dy3uu HOHOB B PaCTBOPE IJICKTPOIIUTA:

a) IPOSIBIISIETCS CUIIbHEE, YeM TIPH MUTPALIHH;
0) mposiBisieTcs cnabee, YeM MPU MHUTPAIHH;
B) BOOOIIIE HE UTPACT POITH.



3. PaznugaroTest T HANPSDKEHUS IIEKTPOXMMHUYECKUX IeTeit:
() PtIMi| LM, Pt(+) u () Pt{Mz [ M| L | Mz, Pt (+)
a) 1a;
0) HeT;
B) Pa3IMYAIOTCS 110 3HAKY, HO HE MO BEIUYUHE;
T') pa3JIMYaroTcs Kak Mo 3HAKY, TaK M 110 BEJIMYHHE.
4. Paznuuaue MeXy XUMHIECKUM U 3JIEKTPOXHMHYECKIM MOTESHIMAIIAMU HOHOB 1-TO COPTa 00s3aTeNbHO HY)KHO yIHTHIBATH TIPH
OITMCAaHNH PAaBHOBECHBIX IIPOLIECCOB:
a) B 00beMe pacTBOpa dJIEKTPOJINTA;
0) Ha rpaHHUIIe pa3ziena NPoBOAAMNX (a3;
B) B 000HX CiTydasx.
5. Onexrponom I poxa sBiseTcs:
a) Ag| AgCl|Cl; 6) H" |H,; B) Ag' | Ag; r) Cu® | Cu*.
6. KonhpmumeHT akTHBHOCTH HOHA € POCTOM €T0 KOHIIEHTPAINH B pacTBOpE:
a) BCer/ia MOBBIIIAETCS;
0) Bcerna yObIBaeT;
B) HE U3MEHSETCS;
T') CHIDKAeTCs, a 3aTEM BO3pacTaeT.
7. CpenHss sHeprus KakuxX B3aHMOACHCTBUI ABIsIETCS 0OBEKTOM pacueTa B Teopud [ebast-XoKKes:
a) HIOH-HOHHBIX; 0) MOH-TUTIOJBHBIX; B) JAMIIOJIb-UITOJIbHBIX.
8. By¢epHbIM neiicTBIEM 00J1alaeT CMECh OKcaaTa Kajus ¢ :
a) COJISIHOM KUCIIOTOl; 0) TMMOHHOH KHCIIOTOH;
B) Il1aBEJIEBON KUCIIOTOM; T') YKCYCHOM KHCJIOTOM.
9. B peaknuu npotonutiueckoro papaoBecusi CH;COOH+H,F, = CH;COOH, + HF,” poJb KHCIOT Urparot:

a) CH3COOH u Hze;

6) CH3COOH;, u CH3;COOH;

B) H2F2 u CH3COOH27,

F) H2F2 u HF27 .
10. B ocHOBHOM YpaBHCHUHA BJIGKTPOXI/IMI/I‘-ICCKOﬁ TCPMOJUHAMUKHU JId HAIPSKECHUSA raJbBaHUYCCKOH IICTTH BEIMYNHA AG
MPEACTABIIACT:

a) cBo0oaHYIO SHepruto ' mbOca aHOAHON peakIyu;

0) cBoOOAHYIO dHEpruro ['M60ca KaToJHOI peakium;

B) CBOOOIHYIO 3Hepruto ['m66ca OpyTTO-XUMUICCKON PEAKIHH.
11. CunpHO pa30aBieHHBIE BOJIHBIE PAaCTBOPHI CIAOBIX KHUCIOT (KOHCTaHTHI auccormannu K; m K;) mmeror ogHy m Ty xe
MoJsIpHYyIo KoH1eHTpanuto. Eciu Ki>K,, To:

a) pHy>pHy; 6) pHi<pHy; B) pHy=pHy;
12. Hanpsokerne nermn Cu / Cu?* / Hg(Cu), Cu:

a) MOJIOXKUTENBHO; 0) OTpUIATENIHHO; B) PaBHO HYJIIO.
[IpenonaBarens K.X.H., 1o11. bobpunckas E.B.
YTBEPXJAIO
3aBenytomuii kadeapoit
(uznveckolt XuMHU
II.X.H., JTOIL. 0.A. Kozanepos

_ . .2021
HampaBnenune noarotosku / cnerupansiocts 33.05.01 - dapmarus
Jucnuninna Ou3nyeckas 1 KOJIOMIHAS XUMHS
dopma 00yueHus: OYHas
Bun xontpons tect
Bun arrecranmu tekymas

KoHTponbHo-u3meputenbHbI matepuan Ne 4
1. KoHCTaHTa THAPOIIH3a CONH CIIab0H KUCIOTHI M CHIIBHOTO OCHOBAHHS OMMCHIBACTCS] COOTHOIICHHUEM:
a) Kr=Kw/K giicc;
6) Kr=Kw-Kppucc;
B) Kr= Kyico/ Kw;
2. Ilpu OMOIIM KaKOTO 3JIEKTPO/IA HENb3s MOTEHIIMOMETPHIECKH ONPEIeTUTh KOHIeHTpaluio pactopa HCI :
a) CTeKJITHHOTO;
0) XHHTUAPOHHOTO;
B) PTYTHOCYJI(ATHOTO.

3. CraHzapTHas IUIOTHOCTh TOKa oOMeHa 10 JIBYX Pa3sHbIX MOHHO-METAJUIMYECKUX JIEKTPOJIOB paBHA 1073 AJem® 1 10° Alem®

Kakoii u3 atux DJIEKTPOAOB XapaKTECPU3YETCH MOBBINICHHBIM ITOJISAPU3ALIMOHHBIM COIIPOTHUBJICHUEM CTAaIUU IIEPEXOAa 3apsa:

a) ¢ HM3KEM 1) ; 0) c BoICOKHM 1() ; B) HE 3aBACHT OT 1.



4. IlosiBneHMe IBOHHOTO 3JIEKTPUUECKOTO CIIOS Ha TPAHMIIE Pa3fiena MeTajlul- BOIHBIN PacTBOP JIEKTPOINTA 00YCIOBIEHO:
a) pacCTBOPEHHEM MeTaJlia; 0) axcopOreii HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) azcopOuueil MOJeKyJ BOIBI; I) BCEMH 3THMU NPHYNHAMH.
5. UeM MpUHLIHUNUATBHO OTIMYAIOTCS XUMHUUECKUE HEMTH OT KOHLEHTPAI[MOHHBIX:
a) HATMYMEM MM OTCYTCTBHEM CKadKa ITOTEHIMANa Ha FPaHuLe pa3/ielia PacTBOPOB;
0) XapaKkTepoM TeMIepaTypHOH 3aBUCHMOCTH HAINPSDKESHUS IIETIH;
B) pa3IM4YHeM METAJUIOB aHO/A U KaToJa;
T') TIOPSIIKOM 3aITFCH SJIEMEHTOB IIEIIH.
6. K xakoMy THITy IOTEHIIMAJIOB OTHOCUTCS MOTeHIMaN JIoHHaHAa:
a) BospTa-nmoreHuuai;
0) lNanpBaHU-TTOTEHLIM AT,
B) NIEKTPOJAHBIA MOTEHNINAT,
T) pealbHbIil MOTEHIHAL.
7. DddeKTsI 3MeKTPOGOPETHISCKOTO M PENAKCAOHHOTO TOPMOXKEHHS IIPH MUTPAIIH HOHOB B PACTBOPE JIEKTPOIIUTA C POCTOM
€ro KOHIIEHTPAIHN:
a) HapacTaroT;
0) CHIKAIOTCS;
B) KOMIIEHCHPYIOT APYT ApyTa.
8. Ha xatoaHO! MONApHU3aLMOHHON KPHBOI HEMOABMKHOTO 3JIEKTpoa 0OHapyKeHa 00J1acTh OTHOCUTEIIFHON HE3aBUCUMOCTH
TUIOTHOCTH TOKA OT MEPeHaNPsLKEHNs], IPUYIEM BpaIlleHHe 3JIEKTPOoJ1a MPUBOAUT K POCTY INIOTHOCTH ToKa. KuHeTHka kaToqHoM
peakIuu:

a) nuddy3noHHas;
0) DNMEKTPOXUMHUYICCKAS;
B) XUMUYECKas;
I') KpUCTAJUIN3allMOHHAsL.
9. o mepe HacbleHust BogHOTO pactBopa KCl KHCIopogoM cKOpOCTs KOPPO3HH MEIH:
a) HE MEHSETCS; 0) pacter; B) MMajaer.

10. TIpaBuno Kombpaymia AO =V +A 4 + V_A_ MIPUMEHAETCA K PACTBOPAM CUJIBHBIX 3JIEKTPOJIUTOB:

a) MoOBIX KOHIIEHTpALuii;
0) pa30aBICHHBIM;
B) KOHLICHTPHUPOBAHHBIM.
11. K xaxomy TuIry Qusudeckux Leneii otaocutes uens (—)Pt, Cugyyy | Cu” | Cugggy, Pt (+):
a) rpaBUTAllMOHHAS;
0) aJUTOTpOITHAS;
B) KpUCTaJIOrpaduyeckas.
12. D ekt Papanes B cnabbIxX 3JEKTPOIUTaX 00YCIOBICH:
a) U3MEHEHHEM IOJIBIYKHOCTH HOHOB C HAIPSHKEHHOCTBIO 3JIEKTPHUECKOTO OIS
0) M3MEHEHHEM CTEIIeHH ANUCCOLMAINN C HAIPSDKCHHOCTHIO OIS,
B) N3MEHEHUEM ITOJIBHYKHOCTH HOHOB C YaCTOTOH IIEPEMEHHOTO TOKa;
I') I3MEHEHHUEM CTEIeHH TUCCOLMAINY C YaCTOTOM TOKa.

IIpenonaBarens K.X.H., gou. boOpunckas E.B.

20.2. TIpoMe:KyTOUYHAsI ATTECTAIUS

[IpomexyTouHasg arrectaluss NOpPOBOAUTCA B  cooTBeTcTBUM ¢ [lonoxenuem o
MIPOMEKYTOUHOM aTTecTalli 00y4aroIKXCs M0 MporpaMMaM BBICIIET0 0Opa30BaHMs.

KonTponbHO-U3MepuTenbHble MaTepUalbl MPOMEKYTOUHOW aTTECTAlluK BKIIOYAIOT B ceOs
TEOPETUYECKHE BOIPOCHI, MO3BOJISIIONIME OICHUTh YPOBEHb IOJYyYEHHBIX 3HAHUN M CTENEHb
c(OPMHPOBAHHOCTH yYMEHHH M HaBBIKOB B oOiacTH (usnueckoi xumuu. IIpu orneHuBaHuM
HCIIOJIb3YIOTCS] KOJIMYECTBEHHBIE IIKaJIbl OlIeHOK. KpuTepun orieHMBaHMs IPUBEACHBI HIKE.

HpOMe)KYTO'-IHaﬂ arrecraiuus 10 AUCHUIIIMHE OCYIICCTBIIACTCA C IOMOIIBIO KOMILJICKTOB
KM



3aueT Mo JUCIHUIUIMHE MPOXOIUT B (hOpMe TECTUPOBAHMS. DK3aMEH MPOBOJUTCS B YCTHOM
dbopme (cobecemoBaHue), €CIM JIGKIMOHHBIM Kypc 4YHTaeTcs o odHOM d¢opmare. Jlary
npoBeicHUsT 3K3aMmeHa onpezaenser nekanar. KM mo mpeamery coaepuT 2 Bompoca 1o
pa3iauuHbIM TeMaM Kypca. Ha moarotoBky otBera cTyneHTy naetcss 35 muHyT. OTBer
odopmisieTcs Ha OTIACTBPHOM JIMCTE, B PYKOIKMCHOM BHJE M IIOCIE COOECEeOBaHUS OCTAeTCs Y
sk3ameHaropa. Bo Bpems mnoaroroBku otBerta Ha Bompockl KMM cTyneHT He MOXeT
UCIIOJIb30BaTh KOHCIEKTHI JICKIHMHA, YIeOHUKH W TOJh30BaThCS WHTEpHET-pecypcamu. OTBeT
JOJKEH COJIep)KaTh OCHOBHBIE MaTeMaTHYeCKUe YpaBHEHHS] U ypaBHEHUS PEaKLIUi,
rpaduueckuii MmaTepuan. OnpenencHus CTYJACHT MOXKET GopMyIupoBath B ycTHou (opme. Ilo
OKOHYAHUU OTBETA CTYJCHTAa SK3aMEHATOpP MOXKET 3a/laTh €My HECKOJIbKO OMOIHUTEIbHBIX
BOIIPOCOB T10 MaTepUaily Kypca.

TpeboBaHuMsI K BBIITOJIHEHUIO 3a/1aHUH, ILIKAJIbl U KPUTEPUU OLIEHUBAHUS

YpoBeHb
KpI/ITCpI/II/I OLICHHUBAaHUA KOMHCTCHHI/Iﬁ C(i)OpMI/IpOBaH [Mkana
HOCTH OLICHOK
KOMIIETCHIINI

Obyuarowutics 6 NOIHOU Mepe 81adeen meopemudecKUMU 0CHO8AMU THosvuuennwiii Omauuno
Qusuueckoll xumuy U NeKMPOXUMUU, CROCODEH ULTIOCHMPUPOBAmD YposeHb (3aumeno)
omeem npumepamu, akmamu, OAHHbIMU HAYYHBIX UCCIE008AHULL
NpUMeHsmb meopemuyeckue 3HAHUA Osl peuleHuss NpaKmudecKux
3a0ay 6 oOracmu  INEKMPOXUMUYECKOU  MEPMOOUHAMUKU U
INEKMPOXUMUYECKOU KUHEMUKU
Obyuaiowuiicsi e1adeem mMeopemuyecKuMy OCHOBAMU PUUUECKOU ba3zoswiii Xopouwio
XUuMuu U INEKMPOXUMUU, CHOCODEH UNNIOCHMPUPOSAMb  OMEem yposeHnb (3aumeno)
npumepamu, 0onyckaem owluoKu npu npumMeHeHuu meopemuyeckKux
SHAHUU Ol pewleHus  NpaKmuieckux 3a0ay 6  obracmu
INEKMPOXUMUYECKOU — MEPMOOUHAMUKY U ILEKMPOXUMUYECKOU
KUHEMUKU
Obyuatowutics enradeem HacmuyHoO MeopemudeckumMu OCHO8AMU Tlopozosuiii Yooenemsop
Qusuueckoll xumuu u 2NEKMPOXUMUY, (pacmenmapHo cnocodeH YposeHb U-MenbHO
ULIOCMPUPOBAMb  OMEem npumepamu, QpacmMeHmapHo ymeem (3aumeno)
NpUMeHsmb meopemuyecKue 3HAHUA Ol peuleHuss NpaKmudecKux
3a0ay 6 obracmu  3NEKMPOXUMUYECKOU  MEPMOOUHAMUKU U
INEKMPOXUMULECKOU KUHETNUKU
Obyuarowuiicas O0eMOHCmpuUpyem Ompbl8oUHble, QpacmeHmapHvle - Heyoosneme
3HAHUSL MEOPeMmUYecKUx OCHO8 (DUUYECKOl XUMUU U NeKMPOXUMUL, OpU-MenbHO
donyckaem 2pybvle OwUOKU NPU NPUMEHEHUU MeoPemuUiecKux (He
3Hanuti 0Nl peuwieHusi NpaKkmuyeckux 3aoa4d 6  obracmu 3a4meno)
INEKMPOXUMUYECKOU — MEPMOOUHAMUKY U IIEKMPOXUMUYECKOU
KUHEMUKU

HpI/I peammsann  AUCHUIUIMHBI C TMPUMEHCHUEM TUCTAHIMWMOHHBIX O6paSOBaTeJ'[BHI>IX
TEXHOJIOTUH OIICHKH 3a 9K3aMEH/3a4eT MOT'YT OBITh BBICTABJICHEI II0 pe3yiibTaTaM TeKymeﬁ
aTTrecTaiuu O6y‘~IaIOHICFOC$I B CEMCCTPC.

TunoBble KOHTPOJibHbIE 3aJaHUA UNU UHble MaTepuanbl, HeoO6XxoaUMbIe ANA OLEeHKU
3HaHWW, YMEHWUIN, HaBbIKOB NMpPU NPOBeAECHMN NPOMEXYTOYHOMN aTTecTaLumm.

IlepedyeHb BONPOCOB K 3a4eTy MO Kypcey «Pu3nveckasi U KOJJIOWIHASA XUMHUS » VI CTYAeHTOB

o4HOii (hopmMbI 00yueHus 1 kypca papmaneBTHYECKOr0 paKyJabTeTa

1. TepMOLI,I/IHaMW-IeCKaﬂ cucteMa M OKpyXarwuwlaa cpena. |/|3OJ'IVIpOBaHHbIe, OTKPbITblE U 3aKpbiTble

CUCTEMBbI.



2. [lepBblfi 3aKOH TEPMOANHAMUKM M €ro MPUMEHEHME K NpoLeccam ¢ naearnbHbIMU rasamu.

3. TennoemkocTb. BnuaHne TemnepaTypbl Ha TENNTOEMKOCTbL BELLECTB.

4. 3akoH [ecca. TennoTbl 06pasoBaHna 1 cropaHus BewecTts. CneacTeus M3 3akoHa [ecca.

5. BnvsiHne TemnepaTypbl Ha TEMNOBON 3dEKT XMMmnyeckon peakumm. 3akoH Kupxroda.

6. OHTpoMMsA — PyHKUUSI COCTOSIHWUS CUCTEMBI U KPUTEPUI CaMOMPOU3BOJSIBHOIO MPOTEKaHMs npoLecca.
ABCOnITHOE 3HaYEeHNE IHTPONUK BELLECTBA.

7. TepmoaMHamunyeckue noTeHumanbl Kak KpUTepuin HanpasfeHus CamMonpoOW3BOSIbHOrO MpOTEeKaHWUs
npotecca u TepMmognHaMnyecKoro paBHOBeECHS!.

YCcnoBums XMMNYeCcKoro paBHoBecusi. 3akOH AeCTBUSA macc. PaBHoBecue B naeanbHbIX CUCTEMAX.

9. KoHcTaHTa paBHOBecus B romoreHHon cucteme. Crnocobbl BbIpaXKeHWUsS! KOHCTaHTbl pPaBHOBECHUSI.
BnuaHve gaesneHusa Ha paBHOBECHbIN BbIXO MPOAYKTA.

10. YpaBHeHWE M30TEPMbI XMMUYECKOW peakumu.

11. BnusHuMe TemnepaTypbl Ha MNOMOXEHWe paBHOBECUS B CUCTEME UM KOHCTaHTy paBHOBeCUsi
XUMUYECKOM peakunn. YpaBHeHne n3obapbl BaHT-Iodda

12. ®asza. CoctaBnswowMe BelwlecTBa W KOMMOHEHTbl, CTeneHb cBoboabl. Ycrosusi ha3oBoro
paBHOBeCUS.

13. TpaBwno das 'mbbca n ero NpUMeEHEHNE K pa3fuyHbIM CUCTEMAM.

14. OpHOKOMMOHEHTHbIE cucTeMbl. YpaBHeHne KnanenpoHa-Knaysnyca.

15. O6Wwmi NpMHUMN NOCTPOeHUst hasoBbiX AMarpaMmM COCTOSHMS. [uarpamma cocTosHUS BoApbl.

16. [BYXKOMMOHEHTHble cucTemsl. [NpaBuno pelyara.

17. WcTuHHbIe pacTBopbl. Cnocobbl BbipaXXeHUs KOHLEHTpaumMm pacTBopoB.

18. 3akoH Payns. KonnuraTtneHble cBoicTBa pacTBopoB. Kpuockonus, abynnunockonumsi, ocmMoc.

19. PacTBOpMMOCTb ra3oB B XWUAKOCTSX. 3akoH eHpw.

20. 3akoHbl 'M66ca - KoHoBanoBa.

21. 3akoH pacnpepgeneHust HepHcTa. QKkcTpakuums.

22. CKOpPOCTb XMMUYECKUX peakuuii, KOHCTaHTa CKOPOCTU, MOJEKYNSIPHOCTb, NOPSAOK, CTaAUAHOCTb.

23. Knaccudukauusa Xummyecknx peakumm no KUHeTUYECKUM rnpu3Hakam.

24. BnuaHve TemnepaTypbl Ha CKOPOCTb XUMWYECKUX peakuui. YpaBHeHue AppeHuyca. SHeprus

akTuBaLmm.

25. TloHaTne kaTtanuTuyeckux peakumn. ObLime NpMHUMNBLI KaTanusa.

26. [OMOreHHbI kKaTanua. AHepPrusa akTMBaLUMmM FOMOrEHHbIX U reTEPOreHHbIX KaTanuTUYeCcKUX peakumn.

27. PacTBOpbl anekTponuToB. Teopust 3NeKTponMTuyeckon amccoumasmm AppeHnyca.

28. pH BogHbIx pacTBopoB. VloHHOe npousBefeHne Boabl. PacyeT pH B BOAHbLIX pacTBOpax CUMbHbIX

KMCMOT 1 OCHOBaHUMN.

29. [MpumeHeHue Teopum AppeHuyca K npoLieccamM B BOAHbIX pacTBOpax cnabbix KUCNOT Y OCHOBAHWUNA.

30. BbydepHble pactBopbl. MexaHunsm bydepHoro gencteus. bydepHas eMKoCTb.

31. Tmgponus. CTteneHb 1 KOHCTaHTa rugponusa. PacyeT pH B pacTtBopax rMaponusyowmnxcs conen.

32. PaBHoBecue C y4yactveMm TBepaon asbl. [MpousBeneHne pacTBOPUMOCTU U PaACTBOPUMOCTb.

ConeBon achpekT.

33.

Y4YeT WOH-MOHHOro B3aMMOAEWNCTBUSA B pacTBopax 3JIEKTPOJIUTOB. AKTUBHOCTb 1 KOSd’)(*)VILI,MeHT

AKTUBHOCTMW.

34.
35.

MoHHasa cuna pactBopa. OnemeHTbl Teopumn [ebasn-XtoKKens MeXMOHHOrO B3auMoaencTBUS.

OnNeKTPonpoBOAHOCTL PacTBOPOB. YAenbHas W MOMAPHAsA aMeKTPOMNpPOBOAHOCTb. BrusiHue

KOHLIEHTPAaLMM Ha 3MEeKTPONPOBOAHOCTbL PACTBOPOB.



36. paHvua pasgena 3apsbkeHHbIX oas. AnekTpoaHbI noTeHuuan. HanpsbkeHue ranbBaHUYECKOoro
anemMeHTa.

37. YpaBHeHne HepHcTa Ongd pacyeTa 9MeKTPOAHOrO MoTeHuuana WM HanpsbkeHWst rarbBaHU4ecKoro
anemeHTa. [NpaBuna 3anucu ranbBaHNYECKMNX ANIEMEHTOB.

38. Knaccudumkaumsa anekTpoaHbix cuctemM. Onektpogsl | u ll-ro poaa.

39. VoHcenekTuBHbIe anekTpoabl. CTEKNAHHBIN 3NekTpos.

40. TlMoteHumomeTpus. lMpuHUMN BbIGOpa aNekTpoaoB AN aHanmaa.

IIpumep KUM k 3a4yerty.



KOMIMNEKT KAM1

YTBEPKIIAIO

3aBEAVIOLHIt sadm;véiﬁsmmecxou XHMHH
Beenencxnit A.B,

LY
31.082017 V!~

Hanpapaeuye noarotossu / cneuvansuocty  33.05.01 «hapmaumsy

Uucunnauna «@Du3HYECKas 1 KOLTOMAHAS XUMHA»
Bua konrpons 3aver

Ka oTBeY HCUNIAIHY Kadienpa gusnvieckoi xumin

KOHTPOJILHO-M3MEPHTEJIbHBIH MATEPHAI Ne |

I, Pabora fnpoueccy HACKILHOTO s MOXKCT Gblth paceynTann 1o (opmynam:
Vs

A= ] PAV (I); A = nRTln%z- (2). Kaxan 113 HIUX MOKET ObiTh NIPHMEHEH K WIONOPHOMY npouecey: a) obe 6)
v |

(opmyna (1) 8) dopmyaa (2) ) nioama

2. TenaoeMKOCTb NMMHYECKIX COCAHHEHII @) HE 3ABHCHT OT TCMNCPaTYpsi:  0) NANAET C POCTOM TEMAEPATYPbI: B)

VBEANUHBISTCH € POCTOM TEMIEPATYPHIL 1) CHAYAAR YBCANYIBACTCH, JATEM YMEHLIIALTCS.

3. Jas kanoit-10 conn KA 3HEPriR paspylieHns KPHCTAANMIECKOMN PELICTKH OKAIAIACH MEHbLLE (N0 MOAYAK)), HeM

cymmapnas Tenaota ruapatawt nonos K w A*, Tennosoii addext npouecca pactsopenita a1oit comn: a) <0 ) > 0

B) PABEH HYAHO.

4. TennoemkocTs Kakoro peuectsa Goaswe Ar; Ny HyO (0 — rasel naeansssie:  3) Ar; 6) soast; B) aora; r)

TENA0EMKOCTH BCEX MA308 OAMHAKOBY,

5. Bropoe Hauato TepsoansaMikn umeer si: a) dS < 8Q/T; 6)dS28Q/T: 8)dQ <3ST:r) T =dQdS

6. Hamewenne sneprin I'nGOca Xapaktepiayer HANPARACHNE NPOUECEA B CHCTEME NPH BHINOAKEHIN YCAO0BNIL: 8) Vi

T=const 6) V:P=const B)P; T=const r)V;U=const

7. B npouecce kpuctanamzaumn  soas  AS<0. 0 03HAMALT, HTO Q) KPUCTANIHIBUMA HE NPOTCKACT

CaMONPOK3BONBLHO; §) KPHCTALTNIALN — CAMONPOIIBOALHBIA NPOLECS; B) ITO COCTONHMUI PABHOBECHA, 1) 110 3HAKY AS

B 3TOM CAYMAE CASATH BBIBOI HEBIR,

8. C pocrom Temnepatypsl Ky HexoTopoil peakuiy pacter. Y10 MOKHO CKazaTh 0 3Hake Tennoporo ddexta rofl
peakuing @) > 0, 6) < 0; 8) = 0; r) momer Guiry >0 <0,
AS 5 dl _AS dT  AH

9. Ypapuenne Knaneiipona-Kaayzmyca nseer caeayiounii snm a) £=— — -
dr o av dp AV a1

T') B2PHLI BCE NEPEYUCITHHLIC.

10, CROALKO COCTABNLIX MACTER 11 CKOILKO KOMBOHEHTOB CONCPIKNT CHCTEMA, COCTOAUAR W3 BOKE M HUTPATS MATHIA,
a)2n2;6)2ul:e)lulininl,

11, MORHO A «3aCTABNTLY KHNCTH BOXY NPN KOMHATHON TeMmneparype: a) Ad, HYAKHO YBEARUNTL aasaeHne; §) aa,
HYRHO YMCHBLLITE JBUICHIE, B) HET, TAKOS HE BOIMOAHO.

12. 3akon Payas umeer siia: a) P=PX, 6) P =PX,;8) P'-P=X;; 1) BEPHOTO OTBETA HET.

13. Kaxoro komnowenra Syaer Gonblwe B nape, NP KUNEHHN NACHNLHOIO PACTBOPA, COCTOAWEIO M3 BOAM K
AUETONA; @) BOAL; D) BUCTOHA; B) OANHAKOBOC KOAHUCCTRBO KAAIONO; 10 3ABHCHT OT AABACHIA,

14. Cronsxo conm W Bobl cotepxnTea 8 S00r pactopa ¢ Maccosoit aoneii 0,037

lMpenosasarent /‘():)/.ﬁ Bobpuickas E.B.



Hepeqeﬂb BOIIPOCOB K 3K3aMEHY IO TUCHUIIIMHE «Puznyeckas U KOJJIOMAHAA XUMHUS»

JJISl CTY/ICHTOB 04HOH (hopMbI 00ydyeHHs1 2 Kypca (papManeBTHYeCKOro (paxkyabrera

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

2.  CaMompou3BOJNIBHBIE TIPOIECCHI HA TIOBEPXHOCTH paznena ¢a3. I[loBepxHOCTHOE
HaTsDKeHHEe. DaKTOpBl, BIUSIOUINE HA TOBEPXHOCTHOE HATSKEHHUE KUIKOCTEH.

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

4.  AncopOLUOHHBIE SBJICHMS Ha I'paHMLE TBEPJOE TENIO-KUAKOCTb, KUAKOCTb-KHIKOCTh U
KHUJIKOCTh-Ta3. M3orepmer ancopOuuu [ud6ca u Jldurmropa. YpaBHenue IIumkoBckoro.
[Tpasuio [roxio — Tpayoe.

5. Jucnepcuble cucremsl. Knaccugukanus AMCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO
JUCTIEPCHOM (a3l M JUCIEPCHUOHHOM Cpelbl, [0 XapakTepy MX B3aUMOJEHCTBUA, IO
TOJIBMYKHOCTH JIUCTIEPCHOH (ha3bl.

6. CmocoObl OTy4eHHUs M CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

7. MonexkynsipHO-KMHETHYECKHEe U ONTHYECKUE CBOWCTBA KOJUIOUIHBIX cucTeM. PaccenBanue
Y TIOTJIOLICHKE CBeTa. Y paBHeHHue Panes. OnanecueHuus.

8.  CrpoeHue u 3IEKTPOKHMHETHYECKUH MOTEHIMAN KOJUIOUIHBIX yacTull. [IpaBuio [Tanera —
®dasHca. DNEeKTPOKUHETUUECKUE SBICHMUSL.

9.  Koarynsauus u akropsl, ee BbI3piBarole. MeieHHas 1 ObICTpast KOaryJsisiusl.

10. Crabunu3zanus Kowtou10B. akTOpbl YCTOWYHUBOCTH.

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

12. BnusiHHEE 3JIEKTPOIUTOB HA SJIEKTPOKMHETUIESCKUAN TIOTESHIIUA KOJJIOWIHON YaCTHIIBI.

13. SIBnenue nmepe3apsikKu KOJUIOMAHBIX YACTHIL.

14. MennenHnas u ObicTpas Koaryssiuus. [lopor koarynsuuu, ero onpesencHue.

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

16. Teopum koarymsuuu (teopust dpeiinmiuxa, teopus [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 (hapmarium.

20. Dwmynbcuu u ux cBoictBa. [Tomyuenue. Tumsl smMmynbcuit.

21. DMynberatopsl U MEXaHU3M WX JIEHCTBUSI.

22. Bri6op smyneratopos..IIpasuio barkpodra.



23. OOpamenue ¢a3 d>MyIbCHA. YCTOHYMBOCTH M (AKTOpPhl, HAa HEE BIHSIONINE.
Koanecuennus. CBoiicTBa KOHIIEHTPUPOBAHHBIX 3MYJIbCUH.

24. Cycnen3uu u ux cBoictna. [lomydenne. Y CTOWIUBOCTD U (DaKTOPHI, €€ OMPeeIIsIONIne.
25. [Ilensl. Ilactel [Tonyyenue. KpaTHOCTh TI€HBI. YCTOMYMBOCTH H (PaKTOPHIL, €€
oTpeeNsIolIue.

26. Anposonu. [lonyueHue, arperatuBHasi yCTOWYHBOCTH U (JaKTOPHI, €€ OMPEACISIIONIHE.

27. Tlopomku m  ux cBoiicTtBa. CleXHBaeMOCTh, TPaHYJIMPOBAHHWE M PACHBUIIEMOCTb
MOPOIIIKOB.

28. PacTBOphl = BBICOKOMOJIEKYJSAPHBIX  coenuHeHuil. HaOyxanue u  pacTBOpeHHE
BBICOKOMOJIEKYIISIpHBIX coenuHenuit (BMC). Mexanu3m HaOyxaHusI.

29. ®axTopsl ycToHunBOCTH pacTBopoB BMC.

30. BeicanuBaHue, MOPOTH BhICATMBAHMS U WX 3aBUcUMOCTh OT pH cpeabl. Koanepsarusi.

31. MuxkpokancynupoBaHue. 3acTyaHeBaHue. TUKCOTponus cTyaHei u reneil. Cunepesuc.

Komnnekt KUM Kk ak3ameHy

YTBEPXJIAIO
3aBeAyronmii Kadeapoit hpuzndeckoi
XUMHHU

Kozanepos .O.A.
17.05.2021

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

dopma 00yueHHsT OUHAS

®opma KOHTPOIS HK3aMeH

Bupn arrectarum npomexxyTodHas

KonTposbHo-usmMepuTebHbIil MaTepuas Ne 1

1. JucnepcHble cuctembl. OTIHYME AUCIEPCHON CHCTEMBI OT WCTHHHOTO pacTBOpa.
OCHOBHBIE KJIACCHI JUCTIEPCHBIX CHCTEM.
2. CrtpoeHue KOJUTOUIHBIX YacTUIl TUIPOPOOHOTO 30JI5.

IIpenonaBareins bobpunckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
17.05.2021

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

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTpoJsibHOo-u3MepuTe/bHbII MaTepua Ne 2

1. AncopOumMOHHble SIBMIEHUSI Ha rpaHuLe TBEPAOE Teno-XWAKOCTb, XXUAKOCTb-KMOKOCTb U
XungkocTtb-ras. M3otepmel agcopbuum Mooca n JlsHrmiopa

2. OMynbratopbl U MexaHuaM ux aencteus. Boibop amynbratopos. MNpasuno baHkpodrTa.

[IpenonaBarens bobpunckas E.B.
YTBEPXIAIO

3aBenyromui kagenpoi pusnueckoin

XUMHUH

Kozazgepos .O.A.
17.05.2021

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarms
Jucturuinna ®usnueckast ¥ KOJUIOUAHAS XUMUS

®dopma 00yueHHsT OUHAS

@dopma KOHTPOJIA IK3aMeH

Bun arrecranmu npoMexyTodHas

KonTposbHo-usmepuTe/bHbIil MaTepuayg Ne 3

1. PacTtBopbl  BbICOKOMOSEKYNSIPHbIX  coeauvHeHun. HabyxaHne w1 pacTBopeHue
BbICOKOMOINEKYNspHbIX coeanHeHun (BMC). MexaHnam HabyxaHus.

2. [ncnepcHble cucTeMbl, 06pa3oBaHHbIE MOBEPXHOCTHO-aKTMBHbIMK BellectBamu (MAB).
MwuuennapHbele pactBopbl MAB. KpuTudeckas koHUeHTpaumsi MuuennoodpasoBaHus.
Conobunusaums n ee 3HadeHve B hapmaumm.



[IpenonaBarens bo6punckas E.B.

YTBEPXIAIO
3aBeAyrOmKi Kadeapoi puznueckon
XUMHU

Kozazgepos .O.A.
17.05.2021

Hanpagsnenue noarorosku / crenmasHOCTB 33.05.01 - dapmarus
Jucnummaa Ousndeckas v KOJUTOUAHAS XUMUS

Dopma 0OydeHus oqHas

®dopma KOHTPOJIST IK3aMeH

Bupn atrecranyu npoMexxyTouHast

KonTposbHo-usmepuTeabHblii MaTepuaa Ne 4

1. CTpOGHVIe 7 SﬂeKTpOKMHeTMHeCKMVI noTeHuwnan KonmnongHbiX YaCcTuL. I'Ipaano MaHeTa —

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

IIpenonasareins bob6punckas E.B.
YTBEPXAIO

3aBeAyonMi Kadeapoil puznyeckoi

XUMHUH

Kozanepos .O.A.
17.05.2021

Hanpaenenue nmoarotoBky / cneruansaocts 33.05.01 - dapmarus
Jucturuinaa ®usndeckast ¥ KOJUTOUAHAS XUMUS

dopma 00ydeHns OYHast

@®opmMa KOHTPOJIS SK3aMeH

Bup aTTecTanuy IpoMeKyTOYHast



KonTpoabHo-n3MepuTebHbId MaTepuas Ne 5

1. BeicayiuBanue, TOPOTH BBICATIMBAHUS W UX 3aBUCUMOCTh OT pH cpensbl.
Koanepsarusi.
2. Crabunm3zanus KoutouoB. GakTopsl yCTOWIMBOCTH KOJUIOUIHBIX CHCTEM.

[IpenonaBarens Bob6punckas E.B.
YTBEPXJIAIO

3aBenyromuii kagenpoii pusnueckoin

XAMUHA

Kozanepos .O.A.
17.05.2021

Hamnpasnenne noarotosku / cnenuanbHocTs 33.05.01 - Gapmanus
Jucnnnnnaa Ou3ndeckas 1 KOJUIOHHAS XUMHUS

®dopma 00yueHHsT OYHAS

®opma KOHTPOJISI IK3aMEH

Bup arrectarum npomexxyTodHas

KonTposbHo-usmepureabHbIil MaTepuaa Ne 6

1. DOnexrponutuyeckas koarymsius. [Ipasuno Lynsue-I'apau. JInoTpomnHeie psabl
HNOHOB.
2. Dmynbcuu U ux cBoiicTBa. [lonyyenue. Tumbl sMynbCcHil.

IIpenonasareins bobpunckas E.B.
YTBEPXIAIO

3aBeAyromui kadeapoit puznueckon

XUMHHU

Kozagepos .O.A.
17.05.2021



Hanpagsnenne noaroroBku / cienmasHOCTH 33.05.01 - dapmarus
Jucuurnnnna Gusndeckas ¥ KOJUTOUAHAS XUMUS

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bup arrectanun mpomexyTodHas

KonTposbHo-usmepuTebHbIii MaTepuaa Ne 6

1. OG0pamenue ¢da3 SMynbCUi. YCTOMYHMBOCTH SMYJIbCHH M (AKTOpHI, HaA HeEe
Biusiromue. Koanecuennus. CBoiicTBa KOHIICHTPUPOBAHHBIX AMYJIIBCHUH.

2. Camompou3BOJIBHBIE TIPOIIECCHI Ha IMOBEPXHOCTH pasnena ¢a3. IloBepxHOcTHOE
HaTspKeHue. DakTOpBI, BIMSIONIAE Ha TOBEPXHOCTHOE HATSDKEHUE JKUIKOCTEH.

[Ipenonasarenn bo6punckas E.B.
YTBEPXIAIO

3aBeAyronmii Kadeapoit hpuzndeckoi

XUMUU

Kozanepos .O.A.
17.05.2021

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarus
Juctumuinna ®usnyueckast ¥ KOJUIOUAHAS XUMUS

dopma 00yueHus: OYHas

@dopma KOHTPOJIA IK3aMeH

Bun arrecranmu npoMexyTodHas

KonTpoJsbHo-usmepurebHbIil MaTepuaa Ne 7

1. N3oTepma NOBEPXHOCTHOrO HaTsxkeHus LUuwkoBckoro. MOBEpXHOCTHAs aKTUBHOCTb.
Mpasuno Owokno — Tpay6Ge.

2. Koarynaumsa rmapodobHbix 3onen un dakTopsbl, ee BbidbiBaowme. MeaneHHasa n 6oictpas
Koarynsumsi.

IIpenonasarens bobpunckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
17.05.2021

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

dopma 00yueHHs1 OYHas

®opma KOHTPOJISI IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTpoabHo-u3MepuTeIbHbI MaTepuas Ne 8

1. Koarynsuma konnoungHoro pacteopa MHanddepeHTHbIMK anekTponutamn. BnusHme
3NEKTPOSIMTOB Ha 3MEKTPOKUHETUYECKUA NOTEHUMAN KONSTOMAHOM YacTuubl.

2. Tlopowkn n unx ceonctea. CnexmBaemMocTb, rpaHynMpoBaHWe U pacnbiNSeMOCTb
MOPOLLKOB.

[IpenonaBarenn bo6punckas E.B.
YTBEPXIAIO

3aBeAyromui kadeapoit puznueckon

XUMUHU

Kozazgepos .O.A.
17.05.2021

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarnms
Jucturuinna ®usnueckast ¥ KOJUIOUAHAS XUMUS

dopma 00yueHus: OUHas

®opma KOHTpOIIA IK3aMeH

Bun arrecranmu npoMexyTodHas

KoHTposbHO-u3MepuTeabHbIH MaTepua Ne 9

1. Koarynsmust KOJUIOMJHOTO pacTBOpa HEMHAM(DPEPEeHTHBIMU 3JIEKTPOIUTAMU. SIBIeHUE
nepe3apsaaKky KOJIJIOWIHBIX YaCTHIL.
2. DMynbcuM U ux cBoicTBa. [lomydyenue. Tumsl aMynbcuit.

[IpenonaBarens bob6punckas E.B.



YTBEPXIAIO
3aBeAyromui Kadeapoit puznueckon
XUMHUHU

Kozanepos .O.A.
17.05.2021

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

dopma 00yueHHs1 OYHas

®opma KOHTPOJIS IK3aMEH

Bupn arrectaryu npomexxyTodHast

KonTpoabHo-u3MepurtenbHblid MmaTepuasa Ne 10

1. MeaneHHas u 6bicTpas koarynaums. lNopor koarynaumm, ero onpegeneHue.

Koarynauua 3onen cmecsamm anekTponuTtoB. [lpaBuno aganTUBHOCTW, aHTaroHu3Mm wu
CYHEpru3m OencTensi NOHOB.

2. BbicanuBaHune, noporu BbicanMBaHUda n nx 3aBucMMocTb OT pH cpeabl. Koauepsauusi.

[IpenonaBarens bobpunckas E.B.
YTBEPX]JIAIO

3aBeAyronmii Kadeapoit hpuzndeckoi

XUMUH

Kozazgepos .O.A.
17.05.2021

Hanpasnenne moarorosku / cienuansHOCTH 33.05.01 - apmarnus
Juctnmmnaa Ou3ndeckas U KOJIOHHAS XUMHUS

dopma 00yueHHsT OUHAS

dopma KOHTPOISI IK3aMeH

Bupn arrectarm npomexxyTodHas

KonTposbHo-usmepureabHblil MaTepuayg Ne 11

1. Asposonu. [Nony4yeHne, arperatvBHas yCTOMYMBOCTb U haKTOpbl, ee onpefenstoLme.

2. TlonyyeHne KONMOMAHbIX PAcCTBOPOB METOAOM XMMWYECKOW KOHAeHcauuu. YcnoBus
obpasoBaHua konnougHoro pacteopa. Crtabuwnusatop. [llentmsauma kak cnocob
nony4yeHns KONmonaHoro pacteopa.

IIpenonasarens bob6punckas E.B.



20.3. OueHouHble cpeacTBa N5 AnarHoCTU4ecKom paboTbl

1. Kakoe omnpenenenue B TepMOAMHAMUKE (Pa30BBIX paBHOBECHH HamOoyiee MOITHO XapaKTepHU3yeT

NOHATHE «(azay:
a) dYacTh TEePMOAWHAMHUYECKOW CHCTEMBI, OTpaHHYCHHAss BOoOOpakaeMOW WM pealTbHOU
MOBEPXHOCTHIO paznena; 0) TOMOTEHHAas 4acTh TEPMOJMHAMUYECKOW CHCTEMBI; B) COBOKYIHOCTH
TOMOTCHHBIX YacTel CHCTEMBbI, OJMHAKOBBIX BO BCEX TOYKaX MO COCTaBy W CBOMCTBaM H
OTPAaHWYEHHBIX OT JPYTHX 4YacTed CHCTEMBl pealbHONW IOBEPXHOCTHIO paszfena; T) OJHO W3
BEIIECTB, BXOISAIINX B COCTAB TEPMOJAMHAMUYECKONW CUCTEMBI, B3ATOE B OMPEIEIIEHHOM arperaTH oM
COCTOSIHMHM; J1) HA OJJHO ONpejelieHHe He MOIXOIHT.

2. UYto Ha3pIBaeTCs YHCIOM CTEINCHEH CBOOOABI WM BapUATHUBHOCTHIO TEPMOJUHAMHUUYECKOM

CHCTEMBI: a) D3TO YHCIIO IapaMeTPOB CHCTEMBI, CBSJ3aHHBIX MEXIy co0Ooil Kakoil — mubo

MaTeMaTUYeCKOH 3aBUCHUMOCTBIO; 0) ITO YHUCIO MapaMeTPOB CHCTEMBI, KOTOPbIE MOXHO MEHSITh

HE3aBHCUMO JIpyT OT JApyra, HE MEHss HpH TOM 4YHCIa M cOocTaBa (a3 CHCTEMBI; B) 3TO YHCIO

HE3aBHCHUMBIX IapaMeTPOB CHCTEMBI; T') 3TO MHUHHUMAaJbHOE YHCJIO BEIIeCTB, HEOOXOIMMOe It

o0pa3oBaHUs BCeX a3 CHCTEMBI; ) dTO YHUCIIO BEMIECTB, 00pa3 YIOMNUX JAaHHYIO CHCTEMY.

3. B koHtakTHpyromux ¢a3ax o ¥ [} HaXOOUTCS HEKWi KommoHeHT I. da3oBoe paBHOBeCHE

(@ _o(P) 6) W@ /(@) =y B/ B gy (@ B) o0

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

COCTOSIHUE, €CJIM TeMIlepaTypa IutaBieHust jbaa paBHa 273 K: a) >0 6) <0 B) =0 T) MOXeT OBITH

JOOBIM YHCIIOM; JT) BEPHOTO OTBETA HET.

5. MaxkcumanpHOe 9nuCciI0 a3, HaXOMSAIIUXCS OJHOBPEMEHHO B PABHOBECHUU B OJHOKOMITOHEHTHOM

cucTeMe paBHo: a) 2; 0) 4;8) 1;1) 3; 1) 0.

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

KHUIKOCTEH; 0) yIbTPaMUKPOTeTEPOTreHHAs CHCTEMa, B KOTOPOM CTPYKTYPHOU SIUHUIICH SBIIACTCS MHIICIUIA;

0) reTeporeHHasl CUCTeMa, COCTOsIIas 3 2-X 1 0ojiee KOMIOHEHTOB; B) TOMOTEHHAs! CUCTEMa CO CTETEHBIO

mucnepcroctr ~10™, cocrostuias ux 2-x 1 60Iee KOMIOHEHTOB; I') MHOrO(asHas CHCTEMA.

7. UYemy paBHa MOJISIpHAsI IOJISl CIMPTA B €r0 BOJAHOM PacTBOPE, €CIM MOJIsIpHAs A0yt Bogsl pasHa 0,7: a)

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

8. Han kakoiil >KMAKOCTBIO — BOJa MJIM BOAHBIM PacTBOP MOYEBHUHBI— JIABICHUE HACBHIIIEHHOTO BOJSHOTO

mapa BBIIIE: a) HaJ PacTBOpoM; O) HaJl BOJOW; B) OJMHAKOBO HAJl OOCHMH XUAKOCTSIMH; T) 3TO 3aBHCHUT OT

KOHIICHTPAIIH MOYEBUHBIL.

9. 3akon Bant-I'odpda mist ocmotudeckoro nasienus umeet Buf : a) t=CRT; ©) PV=nRT; B)n=c/RT; )

HE BEPHEI BCe.

10. M30oTOHMYECKUMH HA3BIBAIOT PACTBOPHI: a) C OJMHAKOBBIM OCMOTHYECKHM JaBlieHHEM; 0) HaXOsIIuecs

MIpH OJIMHAKOBOW TeMIIepaType; B) HaXOJAIIMECS MPH OJAMHAKOBOM aTMOC(HEpPHOM [aBJICHHH; T)UMEIOIIHNE

OJIMHAKOBYO KOHIIEHTPAITUIO pAaCTBOPEHHOT'O BEIIECTBA; 1) TAKUX PACTBOPOB HE CYIIECTBYET.

11. Kpuockomuueckasi TOCTOSHHAsT 3aBUCUT OT: a) KOHIIGHTpAalUU pacTBopa; ©O) CBOMCTB

pacTBOpHUTEINS; B) CBOWCTB pPAacCTBOPEHHOTO BEIIECTBA; I') CBOWCTB pPAacCTBOPEHHOT'O BeEIIECTBA U

pacTBOpHUTEINS; 1) 00BeMa pacTBOpa.

12. OcmoTrudeckue JaBJIEHHsI BOJHBIX PAacTBOPOB IIIFOKO3bI U MMOBAPEHHOH CONM OJWHAKOBOH MOJSIPHOM

KOHIICHTPAIMH TIPU OJIMHAKOBOM TeMIiepatype: a) paBHbl; 0) Ooblie JJisi pAaCTBOPA TIFOKO3bI; B) OOJIBIIIE s

pacTBOpa XJIOpUAA HATPHS; T') OTO OMpEAeNseTcs MPHUPOOH TOIYIMPOHUIIAEMONH MeMOpaHBI, 1) BEPHOTO

OTBETA HET.

13. Kaxkoro xommoHeHTa B nape OyaeT OoJblile Py KUTIEHUH PacTBOPa, COCTOSIIETO U3 BOJIBI U alleTOHA: a)

BOJIBI;, 0) alleTOHA; B) OJWHAKOBO KaKJIOTO; T') 3TO 3aBUCUT OT OOIIEro JABJICHHS; 1) 3TO 3aBUCHUT OT OOIIETro

o0BpemMa KUAKOCTH.

14. C pocroM pabOThl KOIe3MH BEJIUYWHA TIOBEPXHOCTHOTO HATSHKEHUS: a) YyBelInmuuBaercs; 0)

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

HaTsDKEHHE HE CBS3aHO C padOTON KOTe3UH; ) 3TO 3aBUCHUT OT TEMIIEPATypPhl

15. Kakoe u3 BeliecTB He MPOSBIISIET MOBEPXHOCTHYIO aKTUBHOCThH HA I'paHUIIE pa3jeia BoJa — BO3AYyX: a)

YKCYCHasl KHCIIOTa; 0) colisiHasi KHCIIOTa; B) 3TAHOJ; I') caxapo3a; 1) XJIOPH]] HaTpHUs

16. Kak Ha3piBaeTCs SIBJIEHHE OCEAAaHUS YaCTHUI] KOJUIOMIHOTO pacTBOpa MoJ JEHCTBHEM CHIIBI TSHKECTH: a)
azcopOiusi; 0) ceqMMEHTAIUs; B) NENTH3ALUS; T) KOAryJyIsius; M) KOaJCCICHIINS.

17. Ha nosepxnoctu FeS u3 pactBopa, B kotopoMm Haxojsrcss FeCl, ; NaCl 1 HNO; B ocHOBHOM OynyT

ancopOupoBathes: a) Fe?* 6) CI' B) Na'r) NOjs 1) Bce nepeuncieHHbie

YCTaHaBIMBAETC, €CIIU: @) C



18. TIpu M3roTOBICHUU psNa KHUJKUX JIEKAPCTBEHHBIX (OPM ISl TIOBBIIICHUS] PACTBOPUMOCTH OTIEIBHBIX
KOMITOHCHTOB, JIOOaBJISIFOT MOBEPXHOCTHO-AaKTHBHBIC BEIIECTBA, OOpa3yIoOlINe MUIICIUISPHBIE PAacTBOPHI.
Kakoe ¢u3nko-xuMuveckoe SBICHHE JIGKUT B OCHOBE NpOLECCa YBEIMYEHHS PACTBOPUMOCTH: @)
KoaJsieCeHIHsI; 0) CHHEpreTH4ecKoe JACHCTBUE, B) IKCTPAKLKS, r)
conmplo0MIM3anys; 1) (pIoKymIsIHs.

19. Tlpsimass SMynbcHst M/B  MOXET OBITh TOJyYeHA CMEIICHHEM: a) BOJAbI W OTUJIOBOIO CHHPTA B
NPUCYTCTBUU TUAPOGUIBHOTO 3Mylbraropa; 0) OeH3ola M TONyola B NPHUCYTCTBUH THAPOPOOHOTO
AMYJIbraTopa; B) BOJAbI M MYAPHI THAPOKCHAA MarHus B MPUCYTCTBUU THIPO(GWIBHOTO 3MYJIbraTopa; T)
TONyolla W BOJABI B MPHUCYTCTBUHM TUAPOPHIBHOTO BMYJNbraropa; 1) BOJAbl U YKCYCHOW KHCIIOTBI B
MPUCYTCTBUU TUAPO(HOOHOTO IMYyIBTraTopa.

20. Kakas mapa BeliecTB MOXeT 00pa30BaTh CYCIICH3UIO: a) BoAa — OcH30i1; 0) OEH30J-METaHOI; B) BOJA-
XJIOPHJ KallbIKs; T) BoJa-Mel (KapOOHAT KaJIbIKs); 1) BO3IyX-3TaHOIL.

21. Ilpm oOpa3oBaHMM Kakoro M3 MULEIUBIPHBIX pacTBopoB [IAB 3Hauenne KKM (kputnueckoit
KOHIICHTpAI[MK MHUIIEII000pazoBanus) Boie: a)CioHySO3Na; 0) C12HsSO3Na; B)
C1sH33S03Na; 1)C14H20SOsNa; 1) B pacTBOpax 3THX BEIIECTB MHUIIEUIO00Pa30BaHUE HE IPOUCXOIHT.

22. Yto Oynmer HaAOMIONATHCS, €CIM K OMYJIbCHH, CTAOWIIM3UPOBAHHOW HATPHEBHIM MBLIOM(CTEApPaTOM
HaTpusi), T0OABICH PAacTBOP XJOPHIA KajbIlus: a) oOpa3yercs OCaJoK XJOopHaa Kajiblus; 0) oOpasyercs
0CaJIOK XJIOpHAa HATPHUS; B) MPOU3OUIET (PIOKYJIISAIHS dMYIbCHH; T) U3MEHUTCS THIT SMYJIBCHUH; 1) XJIOPHI
KaJbIUs OyIeT CONMbIOOUITN3UPOBAH.

23. Kakoe W3 MepeurciICHHBIX HIDKE BEIIECTB HEOOXOIMMO J00aBUTh B KOJUIOMIHBIN pacTBOp cepedpa,
4TOOBI TIOBBICUTH €T0 YCTOMYMBOCTH: a) KapOOHAT Kaiblus 0) xiopodopMm B) XJIOPHU]T HATPUS T)
JKENATHH J1) TUIAPOKCHJ KaJHsl

24. AncopOuus BellecTBa M3 PacTBOpPa TBEPIBIM aJICOPOCHTOM HE 3aBUCHUT OT. a) o0beMa pacTtBopa 0)
KOHIICHTPAIMH BEIIECTBAa B PACTBOPE B) YIENBbHOW MOBEPXHOCTH aICOPOEHTA T) TeMIEpaTypbl 1) MIPUPOIBI
agcopbara

25. BenmmumHa MOBEPXHOCTHOW HEPTHU YMEHBINACTCS TPHU: a) YBEIWUEHHH IUIOMAIN MOBEPXHOCTH; O)
YMCHBUICHWHU IUIOIAaAW MOBEPXHOCTHU B)yBCHI/I‘ICHI/II/I IMOBEPXHOCTHOI'O HaTSXKCHUA, I‘)yBeJ’II/I‘IeHI/IH pasHUIbL
B moJisipHOCTH (pa3; a) amcopOumu [TAB.

OTKpbITBHIE

26. 3anummre  KOJUIOWAHO-XMMHUYECKYI0  (OpPMYILy  MHUILEUIBI 3075,  IMOJyYEHHOro  IpHU
B3aumopeiicteun 1 mi 0,001 M pactBopa BaCl, n 10 ma 0,001 M pacTBOpa cepHOI KHCTIOTHI.

27. Tlpm snexkrpomutHO# Koaryssun 3018 CdS, moporosast KOHIIEHTPALUS KOATYISIIMNA HUTPATa HATPUS
Oosbilie, 4YeM CyJb(aTa MarHWs U paBHA MOPOTOBOW KOHIEHTPAIMH KOATYJISIMHA XJIOPHIA KaJbIUsL.
KakoB 3Hak 3apsiia rpanyiisl Munesnisl CdS?

28. Kax Ha3bpIBaeTCs OTHOLICHHE MACCHI i-T0 KOMIIOHEHTa () K 00mmel Macce cUCTeMBI (Jpacrs) ?

29. T'oMOreHHOH WJIM TeTeporeHHoW Oyner cucrema, noiydeHHas cmenieHuem 180 T Boael u 300 T
nukoTrHa rpu 102 °C (cMm. puc.)?
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peleHust
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OTBeTHI A b B b A r b A r
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OTBeThI r r A r r A b {m[BaSO4] Homosxu
nso42— 2(n- TeJILHBII
X)H P 2x H*
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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. CKOIIBbKO oMM (XJTOpHIa HATPHsI) M BOJBI HY)KHO B3ATh 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 r caxapossl pactBopeHo B 1000 r Bompl. Uemy paBHO gaBlieHUE
HACBIIEHHOTO Tapa Haj 3TuM pactBopoM npu 373 K? OtBer npuBeaurte c
TOYHOCTBIO J10 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 -uzomonuyeckuii ko3¢hghuyuenm.
Jns pactBopa xjopuaa Hatpus i= 1+a(v-1) = 1+1=2.
Jlnst pacTBopa ritoko3sl | = 1 .
ITockonbKy pacTBOpPBI M30TOHHYHEL, TO C,,. .
c - m 760000ITa

VT RT  2-8,311k /(Momb - K) - 310K
C.rorons = 2+ 0,147 Mostn/ im® = 0,294 monb / 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°Tla (kureHue BosbI).

X _ nHZO n _ gHZO _ gcaxapozl,l
H,0 — n n H,0 — M caxapo3sl
H,0 + caxapossl 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 3a4aHUN

e 3apaHune peLleHo NONHOCTLI0 NpaBunbHO — 5 6annos.

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





