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1. IEJX OCBOEHHMS YUYEBHOWM JUCHUILIMHBI

I_Ie.]'IﬂMI/I OCBOEHHMS JTUCHUILINHBI «PU3HuYecKas XUMHM» SIBJIAIOTCA:

— QopMmupoBaHUE Yy CTYICHTOB-OYAYIIMX XHMHKOB, CIIOCOOHOCTH IOHUMATh (DU3UKO-
XMMHYECKYIO CYIIHOCTH TPOIIECCOB M HCIIONh30BaTh OCHOBHBIC 3aKOHBI (DM3MYECKONH XMMHUH B
KOMITICKCHOM TIPOW3BOICTBEHHO-TEXHOJIIOTHYECKOH JICSITETEHOCTH;

- (OpMHpOBaHHE CHOCOOHOCTH BBINOJHSITh PACYCTHl (U3UKO-XMMHUECKUX IapaMeTpoB
XUMHUYECKUX TPOLIECCOB HA OCHOBE METOIOB (PU3UIECKOM XUMHUH;

- (QopmHpoBaHHE TBOPUYECKOTO MBIIUICHUS, OObeAMHEHUE (DYHIAMCHTAIBHBIX 3HAHHIA
OCHOBHBIX 3aKOHOB ¥ METOJOB MPOBEACHUS (DU3UKO-XMMUYCCKUX UCCICIOBAHMMA, C
HocIeyronIei 00pab0TKOW M aHAITU30M PE3YJIbTaTOM UCCIICIOBAHHIA;

- (opMHpOBaHHE HABBIKOB CAMOCTOSITCJIBHOTO  TIPOBEICHUS  TEOPETUYCCKUX U
IKCTIEPUMEHTATBHBIX (PH3UKO-XUMHUYCCKUX HCCIICIOBAHUH.

2. MECTO JUCLHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuummna «®u3znueckas XUMUs» H3ydaeTcs B oOs3arenbHOM uactu brnoka 1 u
IpeJcTaBIsieT co00M TEOPEeTUUYECKYH0 OCHOBY Ul H3Y4YEHHS IOCIEIYIOIIUX KypCoB
XUMHUYECKOTO MNpohmis - KOJJIOWAHON XHUMHM, XUMHMHM TBEpJIOro Teja, XMMHUYECKOH
TEXHOJIOTUH, (PU3UKO-XUMHUECKUX METOHOB UCCIICIOBAHMUS.

[Tpennaraemplif 111 WM3y4eHUS Kypc IIOMOXKET CTYJEHTaM IPHOOPECTH 3HAHUS 110
OCHOBHBIM XMMHUYECKUM IMOHSATHUSAM, MOHATH CYHIHOCTh MPOTEKAaHUS XMMHUYECKUX MPOILIECCOB,
OBJIa/IETh OCHOBaMH TE€PMOJMHAMMKH, TEOPUU PACTBOPOB U (ha30BBIX paBHOBECUM, OCHOBAMH
XUMUYECKON KMHETUKH M KaTalau3d, MEXaHW3Ma XUMUYECKUX PEAKLUN, IEKTPOXUMUYECKHUX
IIPOLIECCOB, KOPPO3UU U METOJOB 3ALLUTHI OT HEE.

[lepeyeHp  NUCHUIUIMH, HEOOXOAMMBIX JUId U3y4eHUs  (U3NYECKOM  XUMHH:
HEOpraHuyecKasi XuMHsl, OpraHndeckas XuMus, pusnka, MaTeMaTHKa.

Tao6auna 2.1.

Css3pb JUCHUILIHHBI «DU3H4YecKasi XMMHID» € NPEALIAYIIUMHA JTUCHUINIJIMHAMHA H CPOKH HX

H3ydeHust
Kon JMCIMIUINHBI, CIIETYIOIIHNE 32 TUCIUTIIIMHON CemecTtp
JIACIUTUIAHEI «DPu3nueckas XUMUI»

b1.0.12 Maremaruka 1-4
b1.0.13 duzuka 1-4
b51.0.20 HNudopmaruka 2
b1.0.06 Heopranudaeckast xumus 1,2
b1.B.11 KBanroBag xumus 4
b1.B.19 CtpoeHue BemiecTBa 5




Tao6auuna 2.2.

CBs3b THCHUILTHHBI «DU3NYecKas XUMHUSI» € MOCIeTYOIUMH THCIIUIITHHAMY U CPOKH UX
HU3yYeHUst

Kon JMcuMIIMHbI, CIEIYOINE 32 TUCIUIIIIMHON Cemectp
JIACITUTUTAHBI «Dusnueckass XHUMUS»
b1.B.18 BBICOKOMOIIEKYIIIpHBIE COCTUHEHUS 7
b1.0.10 Kosutonguas xumus 7
b1.0.09 XuMH4YecKas TEXHOJIOT S 8
b1.0.16 dusnyeckre METOOBI UCCIIEI0OBAHUI 8

B pe3yJbTaTe 0cBOEHUS IMCUUIIMHBI 00y4AIOUIUIICS TOJIKEH:
3HATD:

= OCHOBHBIC 3aKOHBbI (1)I/I3I/I‘~I€CKOﬁ XHUMHH, a TaK¥XC CII0COOBI MX IMPUMCHCHUA JId PCHICHHA
TCOPCTUYCCKUX U IMPUKIAJHBIX 3a1a4;

- OCHOBbl XMMHMYECKOW KHHETHKH, BKJIHOYasi OCHOBHBIE MAaTeMaTH4eCKHE COOTHOILICHUS
(hopMaIbHOM KUHETHKH U MEXaHU3Mbl XMMUYECKIX PEaKIIU;

- OCHOBbl TOMOI€HHOIO M T€TepOreHHOro KaTaju3a, BKIIOYas COBPEMEHHbIE TEOpHU
KaTaJIMTUYECKUX PEaKIUii 1 MpoOIeMbl, CYILIECTBYIOIIUE B 3TOU 00J1acTy;

- OCHOBBI JIEKTPOXUMMU;

- IpaBWIa MOKapHOW 0e30MmacHOCTH M Oe30macHoi paboThl B XMMHYECKOW J1abOpaTOpuu IMpH
paboTe ¢ XUMUYECKUMU BEIIECTBAMH.

yMeThb:

- CaMOCTOATENBLHO (hopMyIHpOBaTh 33/1a4y (PU3NKO-XUMUUECKOTO UCCIIEIOBAHUS B XUMHUYECKUX
CUCTEMAX;

- TOJB3YSCh TOJYYEHHBIMM 3HAHUSMM, BBIOMpPATh ONTHUMAJIbHBIE MYTH U METOJbl PEIICHUS
MTOCTABJICHHBIX 3a/1a4;

- TNPOBOAUTH (PU3UKO-XUMHYECKHE MCCIESIOBAHUS CHUCTEM M IPOLECCOB C HCIOJIb30BAHUEM
COBPEMEHHBIX METOJI0B U IprbopoB DXMA;

- MPOBOJIUTH (PU3UKO-XUMUUYECKHE PaCUETHI;

- IOJIb30BATHCS CIIPABOYHOM JINTEPATYPOH;

- rpadruecku 0TOOpakaTh MOJTy4EHHbIE 3aBHCUMOCTH;

- QaHAJIM3UPOBATh U 00CYX/1aTh PE3YNIbTaThl (PU3UKO-XUMHUUECKUX UCCIIET0BAHUM;

- BECTH Hay4YHYIO JUCKYCCHIO 110 BOIIpOcaM (hPU3NUECKON XUMHUH.

BJIAA€Th:

- OCHOBaMM XMMHYECKOH TEPMOJIMHAMUKN U TEPMOXHMUH;

- OCHOBHBIMH TEOPHUSIMU PacTBOPOB (JIEKTPOIUTOB U HEANIEKTPOIIUTOB);

- OCHOBaMH (ha30BBIX U XMMHUUECKUX PABHOBECHIA;

- 3JIEMEHTAMU CTaTUCTUYECKON TEPMOJVHAMUKH;

- METOIaMH OKa3aHMs IIePBO MMOMOIIH TIPH HECYACTHBIX CIyYasX B XUMHUYECKON JTa0OpaToOpuH.



3. KOMIIETEHIUU OBYYAIOLIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHDbI

Hpouecc HN3YUCHUA JUCHUIIIMHBI HaIIpaBJICH Ha (bOpMHpOBaHI/Ie SJICMEHTOB CJICAYIOIINX

komretreHuuit B coorBerctBrn ¢ ®I'OC BO no nanHoMy HanmpaBIeHUIO:

Tabauya 3.1.
Kon HaumeHnoBaHue Nuaukarop B pesyibTare ocBoeHHs
KOMIIETEHII KOMIIETEeHLIMH AOCTHKEHH S AUCUMILVIMHBI 00y4yarouiicst
UM KOMIIeTeHLIM T HOJIZKEeH |
Ynuesepcanvnvie komnemenyuu u UHOUKAMOPBL UX 0OCHIUNCEHUS
YK-3 CnocodeH opranuso- YK-3.1. [lonumaer | 3HaThb — MeTOAMKHM (QOPMHUpPOBa-
BBIBATh M PYKOBOAUTH | 3pdeKkTuBHOCT,  MC- | HUSI KOMaHA; METOIbI pa3paboTKU
pa6oToii KOMaH/bI, BbI- | TIONB30BAaHKUA CTpaTe- | KOMaHAHOW cTpaTeruu u 3¢ Qek-
padaTbiBasi KOMaH/I- TMA  COTPYAHMYECTBA | TUBHOT'O pPYKOBOJCTBAa KOJUICK-
HYI0 CTPATeruio JJist JUis JOCTDKEHHS | THBaMH; OCHOBHBIE TEOpHH JIU-
AOCTHKEHMSI MOCTAB- TOCTaBJICHHON  LeNH, | JEPCTBA U CTHUIIM PYKOBOJCTBA.
JICHHOH 1eJIn OIpeaensieT CBOIO | ¥YMeThb — pa3pabaThiBaTh KOMaH/I-
POJIb B KOMaHe HYIO CTpaTeruio; (GpopMyanpoBaTh
YK-3.2. [lonumaer | 3amauM wWieHaM KOMaHZAbl JUIs
0COOCHHOCTH TIOBE/e- | JOCTIDKEHHMS MOCTABICHHOHN IEIu;
HUS BBIJICJICHHBIX | IPUMEHATh S(PQPEKTUBHBIE CTHIN
Tpynm  JroAed, ¢ | pyKOBOJCTBa KOMaHMAOM.
KoTOopbIMH  pabotaer | Baamers: — yMmeHueM aHanusu-
/B3aMMOJIEHCTBYET, poBaTh, TPOEKTUPOBATh WM Opra-

YYUTBHIBAET MX B CBOEH
NeATeTLHOCTH (BBIOOD
KaTeropuu rpynn
JOJIE OCYIIECTBISIET-
¢ oOpa3oBarenbHOMN
OopraHu3aiueil B 3aBU-
CUMOCTH OT Ilenei
MOATOTOBKK —  TIO
BO3pPACTHBIM  OCOOEH-
HOCTAM, IO STHHYEC-
KOMY WM pPEIUrno3-
HOMY TIPHU3HAKY, COIHU-
aJTbHO HE3aIIHIICHHBIE
CIOM HAceleHHd |
T.IL.)

YK-3.3.  [Ipornosu-
pyeT pe3ynbTatsl (1oc-
JIeICTBHSA) JIUYHBIX
OeucTBUH WU IUIaHU-
pyeT TMocCIea0BaTeNb-
HOCTb  IIaroB  JUIs
JIOCTHKEHHUS
3aJJaHHOTO pe3yJbTarTa
YK-3.4. DoddextuBao
B3aUMOJICUCTBYET c
IPYTHM{ YiIE€HAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe uHJOpMa-

HU30BBIBATH KOMMYHHKAIlUM B
KOMaHJe I JOCTIDKEHHS IIOC-
TaBJICHHON LEJH; METOoJaMUu
OpraHu3aliy U yOpPaBICHUS KOJI-
JIEKTUBOM.




oMed, 3HaHMSI-MH |
OTIBITOM, U TIPE3CHTALUU
pe3yiIbTaToOB paboThI
KOMaHIbI

Oouwenpogpeccuonanvrule

Komnemernuyuu u uudukamopbt UX 00CMUICCHUSA

OIIK-3 Crocoben npumensts | OIIK-3.1 [Ipumenser 3HaTb: OCHOBHBIC IOHATUS TEOPUU
pacueTHO- TEOPETHYECKHUE U MOy~ | BEPOSATHOCTH M MaTeMaTHYECKOU
TEOPETHICCKUE SMITUPUYECKHAE MOJETTH | CTAaTHCTHKH, METOJIbI aHAIIN3a
METOMBI JUIS M3ydeHus | TPH PELICHUH 3251 YHCIICHHBIX JaHHBIX
CBOHCTB Bemects u | XIMWICCKOM Harpas-

JEHHOCTH

fipotieccon ¢ "X onK-3.2. Ucnonszyer

YHaCTHEM, HCHOMB3YS | oroynanrioe nporpaM-

COBPECMCHHOE MHOe o0ecredyeHue,

HPOrpamMMHOC CHeNUaIN3UPOBaHHbIC

obOecrieuenrie u 0a3bl 0a3bl JaHHBIX IpH pe-

JaHHBIX IIEHHUH 3aJa4 npodec-

pohecCHOHATLHOTO CHOHAJILHOU HAIpaB-

HA3HAYCHHS JIEHHOCTH YMerb: CTpOUTH MOJIENIH
COC/IMHCHUI B IPOrpaMmax st
TPEXMEPHOTO MOJICITHPOBAHUS;
HPOU3BOJHUTH pacyeT
TEOMETPHUUYCCKUX U TOMOJIOTHUSCKUX
XapaKTePUCTHK MOJIEKYJT
Baagers: HaBBIKAMH IPHMEHEHHS
pacueTHO-TEOPETHUECKUX METOJIOB
JUISL pacyera CTPYKTYPHBIX
XapaKTepUCTHK MOJIEKYJI, UX
PEaKIMOHHON CITIOCOOHOCTH U
JIPYTUX CBOWCTB BEILECTB C
WCTIOJIb30BaHHEM COBPEMEHHOTO
MporpaMMHOTO oOecrieueHus 1 0a3
JIAaHHBIX TPO(HECCHOHATBHOTO
Ha3HAYCHHS

OIIK-6 CnocobeH OIIK-6.1. 3HaTh: OCHOBHBIE npasuia

IIPEACTaBIIATE HpeIICTaBJI}IeT MIpEaACTaBIICHUA

pe3yIIbTATHI pe3ynbTaThl pabOThl B | AKCIIEPUMEHTAIBHOIO MaTepHaa

podecCHOHATBHOI BUJIE oTyera 10 | YMeTh: NpPEACTABIATh MOJY4YCHHbIC

NeSTENBHOCTH g | CTAHIAPTHOH (opMe Ha | Pe3y.IbTaThl B BUIE OTYCTOB

PYCCKOM $I3bIKE

Baanerb: HaBbIKaMU BBICTYIUICHHUM




YCTHOM M TUChbMEHHOU
¢dbopMe B COOTBETCTBUU

c HOpMaMu u
NpaBUJIaAMH,
HPUHITHIMA B
po(hecCuOHATEHOM
COO00IIIeCTBE

OIIK-6.2 [Ipencras-
JsieT MHOOPMAIHIO XH-
MHYECKOTO COAEPKaHUS
c yderoM TpeboBaHUI
oubnuorpaduueckon
KyJIbTYPBI

OIIK-6.3 T'oToBuT
MPE3CHTALMI0 0 TeMe
paboThI U MIPEICTABIISICT
ee Ha pycCKOM |
AHTIIUHCKOM SI3BIKAX

OIIK-6.4 IIpencranser
pe3yibpTaTel  paboThl B
BHJE HAyYHOW TyOIH-
KalluM TE3UCHI TOKJIaa,
cTaThd, 0030p) Ha
PYCCKOM U aHITIUKACKOM
S3BIKAX

¢ JokiIagoM 1o  pabore ¢

HCIIOJIb30BAaHUECM

IMPE3CHTALITMOHHOTO MaTepuajia

Hp0¢eCCMOHaJleble Komnemenyuu u uudukamopbl UX 00CMUICEHUSA

IK-3 CriocobeH  OKa3bIBaTh
UH(HOPMAITMOHHYIO
HOJICPIKKY
CIICIHAIIACTAM,
OCYILECTBIISIOLIIM
HAy4HO-
KOHCTPYKTOPCKHUE
paboTsl u
TEXHOJIOTHYECKHE
UCTIBITAHUS

IIK-3.1 Bnageer HaBbI-
KaMH TIOWICKa He00XO0-
IuMon MH(pOpManuHA B
po(heCCHOHATBHBIX
0azax JHaHHBIX (B T.U.
MTATEHTHBIX )

IK-3.2. Cocrapiser
0030p  JNHTEpaTYPHBIX
HMCTOYHHMKOB IO 3aJaH-
HOU Teme, odopmiiser
OTYETHI O BBIITOJHEHHOMI
pabote TO 3a7aHHOU

dhopme

3HATh:  METOMbI

TPYKTOPCKHX pabOT ¥  TEXHO-
JIOTUYECKHUX UCTIBITAaHUI

YMmerb:  okaszpiBaTh  MH(OpMa-
[IMOHHYI0 TOAJCPKKY CHEIHalIH-
CTaM, OCYILIECTBIISIOIINM HAY4HO-

KOHCTPYKTOpPCKHE

TCXHOJIOTHYCCKUEC UCIIBITAaHUA
BJIa)leTL + 3HaHWAMH II0 BHIaAM

KOHCTPYKTOPCKUX
HOJIOTHYECKHX

BEIOpaHHOM o0sacTu nmpodeccuu

BEJICHUS KOHC-

paboThI u

paboT u Tex-
UCIIBITAaHUN B

4. OFBEM JINCIIUIIMHBI U1 BUJbI YYEBHON PABOThHI

Tabauua 4.1.
O0beM TMCUMILUIMHBI M BUABI Y4e0HOI padoThI
Buj yue6Hoii padoThl Bcero yacoB | 5 cemectp 6 cemecTp
OO61mas TpyA0eMKOCTh UCIUTLTNHBI 504 252 252
AyIUTOpHBIE 3aHATHUS 318 162 156
Jlexum 108 54 54
JlaGopaTopHbIe 3aHATHS 210 108 102
CamocrositensHas pabota ctynentoB (CPC) 132 63 69
Kontposb 54 27 27




5. COAEP)KAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

5.1. CTpykTypa AUCHUNIHHBI

OO611ast Tpy10eMKOCTb AUCIUILIMHBI COCTaBsieT 14 3aueTHbIX enuuul, 504 yaca

AKAJEMHUYECKUX WJIH ACTPOHOMHNYECKUX YACOB M BUJIOB YYEBHBIX
3AHSATHUN

Tab6aunna 5.1.
Pa3znen nucuuninnHb Bunpl yueGHOM paboOTHhI (dac) ®opmbl
No KOHTPOJIA
w/n Jlex- | JIabo- | Camoc-
@ UM | paTop- | TosTe-
g HBIC JbHAsS
S paboThl | pabora
1. | Conmepxxanue, 3a7a4H, 5 2 - 3
METO/bI UCCIIeI0BaHUS
(bU3MYECKON XUMUU
2. | Xumuueckas 5 4 6 4
TEePMOJIMHAMHUKA.
OcHOBHBIE OIIpeIeTICHUS
3. | HyneBoit 3aKOH | 5 2 6 3
TEPMOJIMHAMUKHI
4. | Tlepsblit 3aKOH | 5 4 6 3
TepMoauHaMuKku. Pabora,
SHTAJBINSA,  BHYTPEHHSA
DHEPTHSI.

5. | Tepmoxumus. 3akoH ['ecca 5 4 6 3 KonTtp.pad.
6. | TerutoeMKOCTb. 3akoH | 5 2 6 3 Kommnok-
Kupxrogga BUYM
7. | Bropoit 3aKOH | 5 4 6 3 Komnok-
TEPMOJIMHAMHKH. [uxn BUYM

KapHo. OHTponus
8. | Tperuit 3aKOH | 5 2 6 4
TEPMOJIMHAMHKH.
IToctynar I1nanka
9 | Xapakrepuctuueckue 5 4 6 4
byHKINH, XUMUYECKUN
HOTEHIHAT
10. | ®a3oBble paBHOBecus. | 5 4 6 3 Komnok-
VpaBuenne Knaysuy-ca- BUYM
Knaneiipona
11. | [IpaBumo  ¢a3 ['mbOca. 5 2 6 3
OOHOKOMITOHEHTHBIE
CHCTEMBI
12. | bunapHble CUCTEMBI 3) 2 6 4 Komoks.
13. | TpeXKOMIOHEHTHBIC 5 2 6 3




CHCTEMBI

14. | Xumnueckoe paBHOBECHE. 4 6 4 Komnok-
KoHcTaHThl paBHOBECHS BUYM

15. | YpaBHeHue HU30TEPMBI 4 6 3
XAMHYECKOU PEaKkuu

16. | O0Omass ~ XapaKTepHUCTHKA 2 6 4 Kontp.pa0.
pacTBOPOB. YpaBHeHue
I'n66ca-/lrorema

17. | WneanbHble pacTBOpHI. 2 6 3
VYpaBuenus Payins u ['enpu

18. | KomuratuBHbIE CBOHCTBA 2 6 3
pacTBOpOB

19. | PeanbHbie pacTBOPHI 2 6 3
HToro 3a 5-ii cemectp 54 118 63

1. | Xumuueckast KHHETHKA: 1 6 4 6
DopmabHasi KHHETUKA

2. | Kunetuka HeoOpaTHMBIX 2,3 4 12 6
peakuuii 1,2,3, n-

TOPSIJIKOB

3. | 3aBucumocTs CKOPOCTH 3-5 4 10 6 KonTp.pad.
pEaKIMU OT TEMIIEPATYPBI

4. | Kuueruka CIIO)KHBIX 6,7 4 10 6 Komnox-
peaKIuii (oOpaTUMBIX, BUYM
napaieIbHbIX)

5. | Kunernyeckue Teopun 8 2 2 6

6. | Karanutuyeckne peaxiuu 8,9 6 2 6 Komnok-
U KaTaJIu3aTophbl BUYM

7. | T'oMoreHHsbIi KaTanus 9,10 4 10 6

8. | 'ereporenHslii karanms 11, 4 10 6 Koumnok-

12 BUYM

9. | Teopun reTepOreHHOT0 13 4 2 4
Karajansa

10. | DnexTpoxuMus: CBOMCTBa 14 4 10 4 Komnnok-
pPacTBOPOB DJIEKTPOIHUTOB. BUYM

11. | DnexTponpOBOAHOCTH 14 4 10 4
pPacTBOPOB DJIEKTPOIHUTOB.

12. | D]IC, AJIEKTPOJTHBIC 15, 4 10 4 Kommok-
MMOTEHIIHAEI, rajib- 16 BUYM
BaHWYCCKHUE DJICMCHTHI

13. | TepmonuHamuka 17, 4 10 5 Pedepar
raJIbBAHHYECKOTO 18
DIIEMEHTa
Hroro 3a 6-ii cemceTp 54 102 69
HToro 3a roa 108 220 132

5.2. Conep:xxaHue TMCHUIUTUHBI «DU3HYeCKass XUMUS

1. BBEJJIEHUE

Conepxanne W 3amaud  (U3MYECKONM XUMHUHU. METONIbl HCCIeA0OBaHUS,

UCTOpHUSl Pa3BUTHUS

($U3MUECKOil XMMHUHU U POJIb OTEUECTBEHHBIX YUEHBIX. TepMUHONIOT . YueOHas IuTeparypa.




2. XUMHNYECKASA TEPMOAUHAMHUKA

OCHOBHBIE TIOHATHA W ONpPEHENCHUA. TepPMOAMHAMMYECKHE CHUCTEMBI M IIPOLECCHI, IapaMeTphl
COCTOSIHUSI CHCTEMbI. YPaBHEHUE COCTOSHMS HJCAJIbHBIX Ia30B. OKCTEHCUBHbIE UM WHTEHCHUBHBIE
CBOICTBA.

[lepBoe Hauano TepMOIMHAMHUKH. TE€PMOIMHAMHYECKHI CMBICT MOHATUH «TEIUIOTa» U «paboTay.
CBsi3p  BHYTpEHHEW 3Hepruu, paboTel ¥ TeIIoThl. [IpuiokeHus nepBoro Hayajuia TEPMOAMHAMUKHU K
pa3NuYHBIM TporeccaM. V30xopHbIi, n300apHbIid, aguabaTHUECKUl U M30TEPMUYECKUN TPOLIECCHI.
OHTanenus, Kak (QYHKLIMS COCTOSHHMS cucTeMbl. CBs3pb MEXAYy TeEIUIOBBIMU 3(pdekramu mnpu
MOCTOSTHHOM 00BbEME U TIOCTOSTHHOM JIaBJICHHH.

Tepmoxumus. TensnoBble 3QGEKThl XMMUYECKUX peakuuil U (a30BBIX MEPEXOJOB U UX OIBITHOE
olpezieNieHue. 3aKOH IOCTOSIHCTBA TEIUIOT peakuuu (3akoH ['ecca). Ilpunoxenue 3akona I'ecca k
pacuery TemoBbIX 3(dekToB peakuuu (ciaeacTBus U3 3akoHa ['ecca). CTaHgapTHbIE TEIUIOTHI
cropanusi u oOpasoBanusi. MurterpanbHas u aupdepeHnmanbHas TEIUIOThl pacTBOpeHus. Pacuer
TEIUIOT (ha30BBIX MPEBPAILICHUI.

TemnoemkocTh ra3oB. TemIOeMKOCTH CpeqHss U UCTUHHAS, N300apHas U U30XOpHas. 3aBUCUMOCTh
TEIIOEMKOCTH OT Pa3JIn4HbIX (paKTopoB. IHTEpHONSALMOHHbIE ypaBHEHHUS.

3akon Kupxrodda. Pacuer TemmoBbix 3(pQEeKTOB TpHM PpasHBIX TeMmmepaTypax. TaOmuibl
CTaHapPTHBIX SHTAJIBIIHM.

OOpaTumble MpOIECCHl KaK MOCIIE0BATEIbHOCTh COCTOSIHUM paBHOBecus. [Ipumepbl oOpaTuMbIX U
HeoOpaTuMbIX mnpoueccoB. Mneansubiii nukin Kapao. ITonatue o mMakcumanbHOM pabote. YcinoBus
MOJTyYeHUs] MakCUMabHON pabothl mo nukiy Kapho. HepaBencrBo Knaysmyca. HampaBieHHOCTH
nporeccoB B npupojie. OOpaTUMOCTh XMMHUYECKMX peakuuil. Bropoe Hauano TepMOAMHAMUKHU, €rO
¢uznueckuit cMpica. [lonstue 06 sHTponuu. OOpMyIMpPOBKH BTOPOro Hadajga TEPMOAMHAMMKH, €T0O
MaTeMaTUYECKOE BelpaxkeHHe. CBs3b IEPBOr0 U BTOPOrO 3aKOHOB TEPMOJMHAMUKU. Pacder sHTponuu
UJEaNbHOTO ra3a U peajbHOro BellecTBa. PacueT M3MEHEHHs] SHTPONHUM Pa3IMUYHBIX MPOLECCOB U
XUMHUUYECKHX peakiuil. M3MeHeHnue s3HTponuy N301MpOBaHHON CUCTEMBI M HAIIPaBIEHHOCTH MpoIiecca.
Craructuueckoe 000CHOBaHHE BTOPOTO Hayasla TEPMOAMHAMUKH.

Tperunii 3akoH TepmoauHamuku. Ilocrynar Ilnanka.

N30X0pHO-U30TEpMUYECKUIT U H300apHO-U30TEPMHUYECKMM  MOTEHIMANbl, KaK KpUTEPHUH
HampaBlIeHUsl Tpolecca. XHMHUYECKOe CpOACTBO pearupyromux BemecTB. CrnocoObl pacueTa
M300apHOTO M M30XOPHOTO IMOTEHIMAJIOB NpU pa3IU4HbIX Temreparypax. Merton TemkuHa-
[IBapumana. YpaBuenus ['ud6ca — ['enpmrosnsua.

Xapaktepuctuueckue ¢QyHKIUH. TepMoIMHAMUYECKHUE YpPaBHEHUS COCTOSHUSA, CBSI3bIBAIOIINE
XapaKkTepUCTHUeCKUe (PYHKIMU C MapaMeTpaMH COCTOSIHUSI CUCTEMbI. XapaKTepucTUueckue (GpyHKIUH
peabHOTO Ta3a.

XuMuueckuil noreHuuan. Pacuer XMMHUYECKOro MOTEHIMalla KOMIIOHEHTa B ra3ax M pacTBOpax.
[IpencraBieHue o JIeTy4eCTH M aKTUBHOCTH BemiecTB. KoaduimeHT akTHBHOCTH. 3aBHUCHUMOCTh
K03(ppHIIMEeHTa aKTUBHOCTU OT KOHIEHTpaluu. MeTo/bl pacueTa JIeTy4ecTd. Y paBHEHHE COCTOSHUS
peasIbHbIX ra30B.

3. DPA30BOE PABHOBECHE

dazoBbie nepexoasl 1 u 2 poga. TepmonuHamuka (a3oBbIX paBHOBecHH. CBsI3b MEXIY TEMJIOTOM
dazoBoro mepexojsa, TeMIeparypod u naBieHueM. YpaBHeHue Kraysmyca — Krnaneidpona s
pa3NIuYHbIX (PAa30BBIX MIEPEXOIOB.

[Tonsitue "daza", "kommoneHT", "He3aBUCHMBIN KoMIOHEHT", "cremeHb cBoOoawl". IlpaBuno ¢as
['n66ca. dazoBble Auarpammbl. J(narpaMMbl COCTOSHUSI OJJHOKOMIIOHEHTHBIX cHcTeM. [IpumeHnenue
npaBuia ¢a3 ['m66ca k quarpaMmme COCTOSTHHSI OJJTHOKOMITOHEHTHOW CHCTEMBI.

[Tpumenenue mpaBmwia (a3 Kk OMHAPHBIX cucTeMaM. J[MarpaMMbl COCTOSIHUS JBYXKOMITOHEHTHBIX
cucrteM. TBEpaple pacTBOphl. JlMarpamMMmbl IUIaBKOCTH Il KOMIIOHEHTOB HEOTPAHMYEHHO PacTBO-
PUMBIX B KMJIKOM U TBEPJOM COCTOSHHUAX. JlMarpaMMbl COCTOSHUSI C 00pa30BaHHEM XMMHUYECKOTO
COEIMHEHMS, TUIABSIIETOCsl KOHTPYIHTHO U HHKOHTPY3HTHO.

TpexxoMnoHeHTHbIE cUCTeMBI. [ paduueckoe BhIpa)keHHE COCTaBA.



4. XUMHNYECKOE PABHOBECHE

XuMu4yeckoe paBHOBecHe. TepMOAMHAMHUYECKUE YCIOBUSI XMMHUYECKOTO PaBHOBECHUA. 3aKOH
I[GﬁCTBPISI Mmacc. KoHcraHThl PaBHOBCCUA XUMHYCCKUX peaKHI/If/'I u CHOC06BI X BBIPAXKCHUSA YCPEC3
napluuasbHOE JaBlIEHUE, KOHLEHTpPALWU, JIETY4eCTH, aKTUBHOCTH pearupyromux BemecTB. CBs3b
Mexay KkoHcTanTamu paBHoBecus. [lpaBuno Jle-Illatenbe. CrnocoObl 3KCIEPUMEHTATIBLHOTO
OmpezesieHus] KOHCTAHThl PAaBHOBECHS. 3aBUCHUMOCTb KOHCTAHTBI paBHOBECHUS OT JIaBJICHUS.
XHUMHYECKOE PaBHOBCCHUC B I'€CTCPOIrCHHBLIX CUCTECMaAx. KoncraHThI paBHOBCCHUS I'€TCPOrCHHLIX CUCTCM.
BripakeHue KOHCTaHTBI pPAaBHOBECHs 4epe3 CTeNeHb auccouuanud. JlaBieHue u Temrmeparypa
JUCCOLIMALIUY.

VYpaBHeHHe H30TEpMbl XHMHUYecKOil peakuuu. CrangaptHas cBoOoanas sHeprus [ub6ca.
Tabnmuua craHAapTHBIX TEPMOJWHAMHYECKMX (YHKIMI W €€ HCHOJb30BaHWE  MPH pacyerax
KOHCTaHTbl PABHOBECHSI.

3aBUCHMOCTh KOHCTAHTBI pPaBHOBECUsi OT Temmeparypbl. M3o0apa u u30xopa XUMHUYECKOM
peakiuu Bant-IT'odpda. Pacyer KOHCTaHTBHI paBHOBECHS XUMHUYECKOW pEaKIMHU MPH Pa3IMYHBIX
TEMIIEpaTypax.

5. PACTBOPBI

Tepmunonorus. OOmias xapakTepucTHKa pacTBOpoB. [lapiuanbHble MOJbHBIE — BEIWYHHBI U UX
3HAQYCHHE B TEPMOJUHAMHKE PACTBOPOB. 3aBHUCHUMOCTh PABHOBECHBIX CBOMCTB pacTBOPOB OT
XUMHUYECKOT0 MOTEeHIIMaNA U APYruxX Benu4yuH. Y pasHenue [ nb0ca-/{rorema.

Wneansubie pacTBOphl. llpenenbHO pa3daBiieHHBIE pacTBOpHl. YpaBHeHus Payms u ['eHpwm.
PacTBopuMOCTH razos.

Konnurarusasie cBoicTBa pacTBOpoB. [loHMmKeHHEe Temmeparypbl 3amMep3aHusi U TOBBIIICHUE
TEeMIEepaTypbl KUMEHUs pacTBOpoB. OcMoC U ocMoTHYecKoe NaBieHue. OnpeneiaeHrne MOJIEKYIsIpHON
MAacchl U CTENEHU TUCCOLMALMY PACTBOPEHHOTO BellecTBa. PacnpeneneHne pacTBOPEHHOTIO BEIIECTBa
MEXy IBYMsI HECMEIIMBAIOIIMMHUCS PACTBOPUTENSAMU, KOAPDUIIUEHT pactpeesieHns. DKCTPAKIUS U3
pacTBOpOB.

Peanbhbie pactBopbl. IlonoxuTenbHble W OTpULATEIbHBIE OTKJIOHEHHS OT 3akoHa Pays.
3aKOHOMEPHOCTH OOIIEro JaBieHUs mapa JieTydnx cMmeceil. 3akonbl KonoBanoBa. CoBepilieHHBIE U
peryisipHble pacTBOPBI.

6. KHHETUKA XUMHWUYECKHNX PEAKIIUIA
®opmanbHas KuHETHKAa. OCHOBHOW 3aKOH KHHETHKH. CKOpPOCTh XHUMHYECKON pEeakiuu.

KoHcTanTa CKOpPOCTM M KHMHETUYECKUM NopsAnoK peakuuu. Kunernueckoe ypaBHeHue. [lonsatue
JeMEeHTapHOTo akTa peaknuu. I[Ipocteie peakuun. Kriaccudukaiuss MOpOCTBIX peakIUid 1o
MOJIEKYJISIPHOCTH.

KuneTtnka HeoOpaTUMBIX peakIuii IEPBOTO, BTOPOTO, TPETHETO U M-HOTO MOPSIKOB.

Mertobl onpeaesieHus MOPSIKOB PEAKIIUU.

3aBUCUMOCTh CKOPOCTH peakiuuu oT TemnepaTypsl. llpaBuno Baut-IT'opda wu ypaBHeHue
Appennyca. TemnepaTypHblii K03()(DUIIMEHT CKOPOCTH. DHEPTUs aKTUBAIMU XUMHUYECKON peakIvu.
CrniocoObl pacuera SHEPrUH aKTUBAIIUH.

CrnoxHble peakiuu: oOpaTUMbIe, MapaiielbHble, MOCIe0BaTeNbHbIE, conpsikeHHble. [loHsaTHE O
auMuaTHpyromen cragud. DOTOXMMHUYECKHME pEaKIUU. 3aKOH SKBHBAJEHTHOCTH OWHINTEWHA.
KBaHTOBBINM BhIX0A. XUMHYECKOE IEUCTBUE M3IYYEHUM BBICOKMX 3Hepruil. Paanonus Bonbl. llenHbie
peakiuu. OcoOE€HHOCTH KUHETHKM LeNHbIX peakuuid. [IpocTeie M pa3BeTBIEHHbIE LEMH.
BoznukHoBeHue 1 00pbIB 1ieniel. Posib panukaos.

Teopernueckue NpencTaBICHUs] XUMUYECKONH KUHETUKUA. Teopuu akTUBHPOBAHHOTO KOMIUIEKCA U
AaKTUBHBIX CTOJNKHOBeHMH. Teopust abcomoTHbIX ckopocteill. Crepudeckuil (Gpaxkrop. DHTPONMHUIHBIN
dakTop. AKTUBUPOBAHHBIN KOMILIEKC. ICTUHHAS SHEPTHUs aKTUBAIMHA XUMUYECKON PEeaKInu.

7. KATAJIM3
Karanutnueckue peakunu. Mexanusm peakiuil. I1og0KUTENbHBIN M OTPULIATENBHBIN KaTalln3.



OO6mme cBoiicTBa KaTtanu3aTtopoB. HWurubutopel. Ilpomoropsl. OTpaBiieHHME W CTapeHHE Ka-
Taau3aTopoB. BiMsHuUe KaTanu3zaropa Ha SHEPTHIO aKTUBAIUU.

l'omorennsiii karanu3. Teopust roMoreHHOro kartaiausa. PoJib MPOMEKYTOYHBIX MPOIYKTOB.
HN3menenue SHCPIrruU aKTUBALlUU IIPU TOMOI'CHHOM KaTaJIn3¢C.

['ereporennsiii katanu3. OCoOOEHHOCTH  KaTaqU3aTOPOB JJIsi TEeTEPOT€HHOTo KaTanuza. Bumbl
TBCPABIX KaTAJIU3aTOPOB U CHOCOOBI KX IOJIyYCHMU. MexaHu3m TCTCPOrCHHO-KATATUTUICCKUX
peakiuii. dusznueckas u xumuyeckas ajacop6uus. [uddysuonHas u kuHeTMyeckas o00JacTU
MPOTEKAHUsI TETEPOreHHOr0 Karanu3a. MI3MeHeHne sHepruu npu reTeporeHHoM Katanuse. Mctunnas u
KQXKYIIAsCs YHEPIUH aKTUBAIIMK IeTePOT€HHO-KATATUTUYECKUX PEAKITHA.

8. QJJIEKTPOXUMMUMS

PactBopbl  anektponuToB. Teopus 3IEKTpPOIMTUYECKOM aucconranuu AppeHuyca u - €€
orpannyeHus. OCHOBHBIE TIOJOXKCHHSI TEOPHUU CHJIBHBIX JJIEKTpoJMTOB. MoHHas atmocdepa.
KoHcTanta u creneHp AUCCOLMALIMM 3JIEKTPOJUTOB 3akoH pa3BeneHus OcTBaiiba. AKTUBHOCTb U
kod(durment aktuBHOCTH. MonHas cuna. IIpaBuino MOHHON CcHiIbl. 3aBUCHMMOCTH KO3 (HUIIMEHTA
AKTHBHOCTH OT MOHHOM CUJIEI.

VYaenpHas ¥ MOJISPHAS JIECKTPUUCCKUE TTPOBOJUMOCTH, 3aBUCUMOCTD UX OT Pa3IUYHBIX (PaKTOPOB.
OKBUBAJICHTHAS D3JICKTPOIIPOBOAHOCTh TMpH OECKOHEYHOM pa3bamicHuH. [lOABMKHOCTH HWOHOB.
DNeKTpo(hOPETUIECKOE U PENaKCAIIMOHHOE TOPMOXKEHHUE MOHOB. DCTadeTHBI MEXaHH3M IepeHoca
MOHOB THIPOKCIIIA U TUIpoKcoHMs. Yncna nepeHoca noHoB. [IpakTudeckoe MpUMEHEHUE U3MEPEHUIMA
AJIEKTPUYECKON MPOBOJUMOCTH.

DIIEKTPOIHBIE MPOIIECCHI, TATbBAHMYECKUE 3JIEMEHTHl. BO3ZHMKHOBEHHE MOTEHIIMAIA Ha TPaHUIlEe
nByx (a3. CTpoeHHe ABOWHOTO SJIEKTPUYECKOTO CJIOS Ha TPAHUIE METaI-pacTBOp. YpaBHEHUS
Hepucra nnst pacuera snexkrpoanoro mnoteHnuana u DJ[C. XumMuyeckue M KOHICHTPAIIMOHHBIC
rajgbBaHU4YeCKHe deMeHThl. Onektpoasl | w |l poma, ra3oBble 3JIEKTPOIBI, OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE  (PEIOKC)  DIEKTPOJIBI. CranmapTHble  JJ€MEHTBI U DJEKTPOJBIL.
DIEKTPOXUMHUYECKUE LEIH.

TepmoauHaMuka TralbBaHUYECKOTO djemeHTa. VMcmonb3oBanue ypaBHeHuil ['nO0ca-I'enbMrosnbia
JUTS pacyeTa TeTIoBBIX 2P PEKTOB NEKTPOXUMHUUECKON PEaKINK U TallbBAHUYECKOTO 2JIEMEHTA.

6.0BPA3OBATEJIBHBIE TEXHOJIOTI' MU

[Tpu n3yueHnn TEOPETUIECKOTO Kypca Ha JISKIUAX MPeTyCMaTPUBACTCS 3aJI0KEHUE MaTepraia B
Buje nmpe3eHTauu. OTenbHbIe JEKIIMK U3J1aratoTcs Mo MpoOJIeMHON TEXHOJIOTUH.

Ha nexknusix HCIONB3YIOTCS B KadecTBE JACMOHCTPAIIMOHHOTO Matepuana [lepuommueckas
cucrema anemenToB JI. 1. MenneneeBa u psia JpyTrux CpaBOYHBIX TaOJIHUII.

[lpr w3ydeHWH OTHENBHBIX pa3esioB Kypca MpPeAyCMaTpPHBACTCS IOCTAHOBKA JIGKIIMOHHBIX
JIEMOHCTPAIIMOHHBIX OIBITOB.

Hexoropbie pa3mensl TEOPETHYECKOTO Kypca HM3Y4YalOTCsl C HCIOJIb30BAaHUEM OMEpeKaroIIeH
CaMOCTOSITENIbHON paboThI: CTYJEHTHI MOTYYa0T 3a/laHUs HAa 0O3HAKOMJIEHHE C HOBBIM MaTe€pHalIoM J10
€T0 M3JI0’KEHUS Ha JICKIINH.

[lepen ouepenHoi Jekuueil, Kak MpPaBUIO, TNPAKTUKYIOTCA <JIETYYKH» [0 MaTepuainy
OpeIbIAyIIed JeKIMH. DJTO TO3BOJSET ONPEACTUTh CTENeHb YCBOCHHS W3JI0KEHHOTO paHee
matepuana. [y 6onee ocHOBAaTENbHOM OIEHKH YCBOSIEMOCTH TEOPETHUECKOr0 MaTepualla CTy/IeHTaMH
UCTIONIB3YIOTCSI TECTHI, @ TaK)Ke TPAAWIMOHHBIC MMCHMEHHBIE W YCTHBIC KOHTPOJIBHBIE MEPOIIPHUSATHS
(KOJIJIOKBUYMBI, KOHTPOJIbHBIE PabOTHI, COOECETOBAHNUE).

[Ipn nmpoxoskaeHnn 1a00pPaTOPHOTO MPAKTHKyMa CTyJCHTaM Npearaercsi paboTaTh B MalbIxX
rpymnmnax: yaeObHas rpymmna pa3oruBaeTcsi Ha HECKOJIbKO HEOOIbIINX TPYyNH — Mo 2-3 yenoBeka.

Kaxxnas rpynmna BeImonHseT 3a1aHue (J1aOOpaTOpHBIC OMBITHI) W3 JJAOOPATOPHOTO MPaKTHKyMa
no ¢usnueckoir xummuu. Ilpouecc BeImoNHEHHs TaOOPATOPHBIX OMBITOB OCYIIECTBISIETCS HA OCHOBE



oOMeHa MHEHUH U BBIOOpa ONITUMAJILHOTO MTYTH PEIICHUS.

Ha ocHoBanumn MOJIYYCHHBIX JAaHHBIX I1I0 BCEM OIIbITaM Ka)KIILIfI CTYACHT 3alOJIHACT CcBOH
7a00paTOPHBIN JKypHAJI, TNl 3alUCHIBACT PE3YJbTAThl OINBITOB, HAOIIOICHUS, COCTABISICT YPaBHEHUS
peaKuHﬁ XUMHUYCCKUX MPOHCCCOB, C€CIM HYKHO HPOU3BOJAUT COOTBCTCTBYIOIIHUEC pPaACUCThl H
pe3yJIbTaThl MPEJCTABISCT B BUC IPadUIECKO 3aBHCUMOCTH.

Ha cobecenoBanuu ¢ mpenojaBaTeieM CTYACHT MpeICcTaBiseT OQPOPMIICHHBIH OTYET MO JTaHHOK
1abopaTopHOil paboTe M OTBEYaeT Ha BOIMPOCHI MPEIOAABATEIIs, CBA3aHHBIC C METOIUKON padoTHl,
pesyibpTatamMu U BbIBojamH. Ilo psany paboT mpemycMaTpuBaeTcs NPUMEHEHHE TECTOBOTO MeETofa
«3aIuTh.

['pynmnoBast paboTa B XUMHUECKOW JIaOOPaTOPUHN CTUMYJIUPYET COrTIACOBAHHOE B3aUMOJICHCTBUE
MEXIy CTYICHTaMH, OTHOIICHUS B3aUMHOW OTBETCTBEHHOCTH M  COTpyaHHuYecTBa. [lpm
(GOpMUPOBAHUU TPYII YYUTHIBACTCS JIBa NpPHU3HAKA: CTENEHb XWMHUYECKOW TIOJITOTOBICHHOCTH
CTYJICHTOB MW XapaKTep MEKIMYHOCTHBIX OTHOWICHHHA. B psme ciay4aeB CTyAEHTaM CaMHM
npeiaraeTcsl pa3oUTbCs Ha TPYMIBI, COCTAB KOTOPHIX BIOCIEICTBUU MOKET KOPPEKTUPOBATHCS IS
TIOBBIIIICHUS KauecTBa paboThI.

B Ha60paTOpHOM IMPAKTUKYME IPHU BbBINOJIHCHHU OTACIBHBIX OIIBITOB HCIOJB3YCTCA METOJ
npoOJEMHOTO OOYYCHHs: CTYJCHT IOJydaeT 3aJlaHue Ha XMMHYECKHI MPOIECC, METOJUKY KOTOPOTO
OH JOJDKEH Moxo0paTrh CaMOCTOSTENBbHO, HMCXOJIS W3 HMEIOIIMXCS PEaKTUBOB, OOCYIUTH €€ ¢
NPEIoIaBaTeNIeM U 3aTeM MPUCTYIUTh K €0 BBIMIOJIHECHUIO.

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA JJI5
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINUXCS IO JUCHUILIUHE (MOIYJIIO)

JIeKIIMOHHBIE 3aHATUS MpoBoaATcs 1 pa3 Henmemo B oObeMe 4 yacoB B 5 M 6  ceMmecTpax.
[TpakTHueckue 3aHATUS MPOBOJATCS €KEHEAEIbHO B 00beMe 4 yacoB B HeJlelto B 5 U B 6 ceMecTpax.
[Tocne OkOHYaHWS HM3YyYEHHUS KaXKJIOM TEMbl CTYAEHTHI HPOXOIAT TECTUpOBaHUE, coOecel0BaHUE,

BBITIOJIHAOT KOHTPOJIBHBIC pa6OTBI .

7.1. IlepeyeHb-y4eOHO-MeTOAMYECKOTr0 obecredeHUus /sl 00y4arouXxcsl 1o JMCHUIIIHHE:

1. I'epacumos S.U. u ap. Kypc dpuznueckoit xumun.M.: Xumusa.1969,1.1;1970,1.2.
2. Kupees B.A. Kpatkuii kypc ¢puznyeckoit xumun. M.: Xumus, 1978
3. Epemun E.H. OcHoBBI XMMHUECKOH KUHETHKHU. YuyeOH.mocobue. M.: Briciias mkona,1976.
4. lamackun b.b., [Terpuit O.A. Dnexkrpoxumusi. YueOH.mocodue. M.: Beiciias mkoma, 1987.
5. Kaprymmuuckas A.M. u np. COopHUK 3a7ay MO XMMHYECKON TepMoauHamuke. M.: Briciias
mkona, 1983.
6. Kucenesa E.B. u ap. COopHUK nmpuMepoB U 3a1ad 1o pusnyeckoit xumun. M.: Beicimas mkoa,
1983.
7.Kpatkuii crnpaBOYHUK (PUIMKO-XUMUYECKUX BEIMYWH, TOJA.penakiueit PaBnens A.A. u

ITonomapesoii A.M. JI.: Xumus,1983.



7.2. YKa3zaHus 115l 00y4al0IMXCH 10 OCBOCHUIO TUCUHUIIJIMHBI

Coaeprxanue caMOCTOATEJBHOM padoThI 00y4Yar0IMXCs

Taoauua 7.1..

NeNe Temvi/s6onpocol, evinocumble Ha camocmoamenvhoe usyuenue | Kon-60 Dopmbt
/i padomul
uacos
5 cemecmp
1. |TI'paduyeckue W aHATUTUYECKHE METOABI OLEHKU OTKIJIOHEHHH 4 cobecenoBanne
CBOHCTB  pEalbHbIX  CHUCTEM  OT  CBOWCTB  WUJCaJbHBIX.
TepmognaamMuveckne cucTeMbl. TepMOIMHAMUYECKHE CHCTEMBI.
Tepmoaunamuueckue nepemeHHble. CTaHIapTHBIE COCTOSHUS U
CTaHJAPTHBIE TEIUIOTHl XUMHUYECKUX PEAKIIHH.
2. | 3aBUCUMOCTb TEIUIOEMKOCTH OT TEeMIepaTypbl M  pacueThbl 4 cobecejoBaHuE
TEIUIOBBIX 3()(HEKTOB PEAKITHIA. TECTOBBII
KOHTPOJIb
3. | FI3MeHeHne SHTPONHMH HM30JMPOBAHHOW CHCTEMBI M HAIpaBJICHUE 4
npoiliecca.
4. | INocrynar [Tnanka u abCOMOTHAS SHTPOIIHSI. 4 co0eceoBaHuE
TECTOBBII
KOHTPOJTb
5. | ®yHnameHTtanbHoe ypaBHeHue [nbO0ca. Oueprus ['enbmromsblia, 4 co0eceoBaHuE
sHeprus ['n60ca u ux cBoiicTaa. TECTOBBII
KOHTPOJITh
6. | Meronel pacyeTra SHTPONUM, BHYTPEHHEH SHEPrUM, SHTAJIBIINH, 4 cobeceioBaHuE
sHepruu ['enpmrosnpiia u sHeprun ['mbd6ca.
7. | YcnoBus  paBHOBECHMS W KPUTEPUM  CaMOIPOM3BOJIBHOIO 4 cobecesioBaHuE
MPOTEKaHMS MPOIIECCOB, BHIPAKCHHBIX Yepe3 XapaKTePHUCTUIECKHE
GbyHKIIH.
8. | YpaBuenue I'mO0ca-I'enmpmronbna u ero poiab B xumuu. Pabora 4 co0eceoBaHuE
XMMHYECKOTro Mpoliecca.
9. | HenneanbHbIE )KUAKUE PACTBOPHI U IX CBOWCTBA. 4 co0eceioBaHuE
TECTOBBII
KOHTPOITh
10. | KoadduuneHTs akTHBHOCTH U MX OIPEJIeNICHHE. 4 cobeceJoBaHNE
11. | PactBopuMOCTh B HJCAIBHBIX U MpeleiabHO pa30aBIIEHHBIX 4 co0eceioBaHuE
pacTBopax.
12. | OcmoTruueckue 1 MeMOpaHHbIE PABHOBECHSI B PACTBOPAX. 4 cobecejoBaHNE
13. | YpaBuenue Knaneiipona-Kmnasuyca u ero npuMeHeH#He. 3 co0eceloBaHNE
14. | ®a3oBble nepexo/pl BTOPOro psaja. YpaBHeHHe DpeHdecra. 3 cobecejoBaHUE
15. | Cucrembl, oOpasyrolue TBEpAblE pPacTBOPbl U XMMHYECKHE 3 co0eceioBaHNE
COCJMHEHUS C KOHTPYIHTHOH M MHKOHTPYIHTHOM TOUYKOH
IUIABJICHUS . DBTEKTHUYECKAsi U NEPUTEKTHUYECKAs! TOUKH.
16. | OrpanuueHHas B3aMMHAasi paCTBOPUMOCTb TPEX KHJIKOCTEH. 3 cobecejoBaHNE
17. | Jlokanu3oBaHHass W JAeJOKaTnW30BaHHas azcopOims. M3o0aper u 3 cobeceoBanue
M30TepMBI afcopOumu. AncopOumsi u3 pacTBOpo. [ 'mOOcoBckas TECTOBBII
aacopOrms. [Tomumonexynsipaas ancopoumsi. Meron bOT. KOHTPOJTh

6 cemecmp




1. | TepmoguHamMuyeckass TpPaKTOBKAa TIOHATHS O  XHMHYECKOM 16 cobeceoBanue
CPOJICTBE.
2. | PacyeTsl KOHCTAHTHI PABHOBECHUSI XUMUYCCKUX PEAKITUH. 18 cobeceoBanue
3. | KUCTTOTHO-OCHOBHOM KaTalii3 B MPOMBIIUICHHOCTH. | eTeporeHHbIi 18 cobecenoBaHHUE
KaTajau3 B MPOMBIIUIEHHOCTH. L{eonuThl n ux cBoicTBa. MeTaibl TECTOBBIN
Kak Kataau3aTophl. [[pOMBINITICHHBIN KaTaIu3. KOHTPOJIb
4. | DnekTponu3 B MPOMBIILIEHHOCTH. bophba ¢ Koppo3uei. 17 cobeceoBaHue
TECTOBBIN
KOHTPOJIb
HUTOTIO: 123

8. OHEHOYHBIE CPEJICTBA JJIsA TEKYHIIEI'O KOHTPOJI5S1 YCHHEBAEMOCTH 1
IMPOMEXYTOYHOU ATTECTALIUA

Bonpocul ona cobecedosanusn

Bapuant 1

1. IpuBenuTe M3BeCTHHIE BaM (hOPMYJIMPOBKU MEPBOro Hayaua TEPMOAMHAMUKU U HAIMUIIUTE €ro
MaTeMaTHYeCcKoe BbIpakeHue. [IpoBeanTe ero aHaim3 mpu pa3iIudHbIX YCIOBHIX.

2. UYro Ha3bBaeTcs TepMoAMHAMHMuyeckol cuctemoil? Kakume cuctembl Ha3bIBalOTCA
U30JTUPOBAHHBIMU ?

3. Kakue cucremsl Ha3bIBaIOTCS 3aKpbITBIMU? OTKpbIThIMU? [IpuBeanTe NpUMEpHI.

4. Yto Takoe BHYTPEHHSISI DHEPTUSI CHCTEMBI ?

5. Yro HazpiBaeTcsi (yHKIMEH COCTOsHUS cucTeMbl? IlepeuncinTe W3BECTHblE BaM (YHKIIMU
COCTOSIHUSI.

6. Uto Ha3bIBaeTCs TEIIOBBIM 3(pdexTom peakiuu?

7. Yemy paBHa paboTa pacIIMpeHHs] OJJTHOTO MOJISl HCATbHOTO T'a3a Py U30XOPHOM, U300apHOM U
U30TEPMHUYECKOM Tpolieccax?

8. KakoBa CBsI3b SHTAIBIINH C BHYTPEHHEH dHEPTHEH ?

9. Uto Ha3bIBaeTCA y/ENbHOM, MOJISIPHOM, CpeiHEeN M HCTUHHOM TEIIOEMKOCThIO ?

10. ChopmymupyiiTe HyIeBOE HAYAJIO TEPMOTUHAMUKH.

11. Copmynupyiite 3akoH ['ecca u ero cineacTpusi.

12. Yo Ha3bIBaeTCs CTaHAAPTHOH TEIUIOTOI 00pa3oBaHMs BEIIECTBA?

13. Yro Ha3bIBaeTCs CTaHAAPTHOM TEIUIOTOM CropaHus BelecTBa?

14. Kak paccuuTtaTh CTaHAAPTHBIA TEIJIOBOM 3P PEKT peakluy ¢ MOMOIIbI0 CTaHAAPTHBIX TEIUIOT
00pa30BaHUs U CrOpaHus?

15. Kakoe cooTHolIEHHE HMEETCs] MEXIy TeIIoBbIMU 3¢ (deKTaMu peakuuu IMpH MOCTOSIHHOM
00beMe U MOCTOSTHHOM JIaBJICHUU ?

16. Kak TtemmoBoii 3¢ddekr XMMHUYEecKOH peakiuu 3aBUCHT OT Temreparypel? BriBeante
muddepeHmanbHyto popmy ypaBHeHus Kupxroda.

17. BeiBenute ypaBHeHue Kupxroda B uHTErpansHoit popme.

18. V3MeHeHHE TEIIOEMKOCTH CHUCTEMBI B XOJI€ PEaKLMU B HEKOTOPOM MHTEpBaje TeMIepaTyp
MeHble Hyas. Kak u3smensiercss TemioBod 3(h(eKT 3Toi peakuuu IpU MOBBIILICHUH TEMIIEPaTypsl B
JTAaHHOM WHTepBaje?

19. V3MeHeHMEe TEIIOEMKOCTH CHUCTEMBI B XOJ€ PEaKLMU B HEKOTOPOM MHTEpBaje TeMIepaTyp
6onbmie Hyns. Kak m3aMensiercss TeruioBoi 3QQeKT 3TOH peakiuy MpHU MOBBIIICHUU TEMIIEpaTyphbl B
JTAaHHOM WHTEpBase?

20. TIpuBenuTe GOpMyINPOBKHM BTOPOTO Havyaja TePMOAMHAMUKU. Hamummre ero MaTeMaTnieckoe
BBIpa)KEHHUE Ul 00PATUMBIX U HEOOPATHUMBIX IIPOLIECCOB.




Bapmuanr 2

1. Hamummre MaTteMaTuyeckoe COOTHOIICHHE MEXIY SHTPONHMEH W TEIUIOTOH HeoOpaTHMOTro
mporecca.

2. Kak paccuntaTh H3MEHEHHE SHTPONHH B IIporiecce $a3zoBoro nepexojaa (McrnapeHue, rniaBieHue,
BO3TOHKA)?

3. Kak paccunteiBaeTcsi H'3MEHEHUE SHTPOIHMH CUCTEMBI IPU MPOTEKAHUU XUMHUYECKUX PEAKIIUN IO
M3BECTHBIM 3HaueHusAM S° yuacTHHUKOB peakuuu? [Ipusenure nmpumep.

4. MOXHO JHM CyAUTh IO 3HAYEHHIO SHTPONHMH O HANpaBJICHUH IPOLECCa B HEU30JIMPOBAHHOU
cucreMe (OTKPBITOM M 3aKPBITOM)?

5. Kak cBs3aHa »HTpomus C TEPMOJMHAMHYECKONW BEpOSTHOCTHIO cucTteMbl? IlpuBeaure
ypaBHeHue bonbliMana u 00BbSICHUTE 3HAUEHUS BXOSIIUX B HETO BEJIMYMH.

6. Kakue Brl 3naete TepmouHaMudeckue noteHuuansl? [puseanre GopMymsl s X pacdera u
00JacTh MPUMEHEHHUSI.

7. Ilpn KakWx YCIOBUSIX BHYTPEHHSSI OSHEPTHSI MOXKET CIY)KUTh KPHUTEPHUEM HarpaBJICHUS
nporecca?

8. Ilpum Kakux YCIOBHSIX HW3MEHEHHE OHTAJIBIHUH SBISCTCS KPUTEPHEM BO3MOXKHOCTHU
CaMOIIPOU3BOJILHOTO Mporiecca?

9. Kak m3mensiercst sneprus ' u60ca u sueprus ['enpmrosnbia npu ©30TEPMUIECKOM PACIIUPEHUN
OJIHOT'O MOJISl UACAIBHOTO raza B HHTepBaiie oT V1 10 V7?

10. Yemy paBuo 3HadeHue AG 11 00paTUMON peaKIMK B COCTOSTHUN PABHOBECHS ?

11. Wcnone3ys ypaBHeHHE boipIMaHa MOKaKUTE, K KaKOMY 3HAUYEHUIO CTPEMHTCS DHTPOIHUS
U7eabHOT0 KpHUCTasia IpU MPUOIMKEHUN TEMIIEPATyphl K a0COIOTHOMY HYITIO.

12. TlpuBenute GOPMYITHPOBKY U MAaTEMAaTHYECKOE BHIPAKECHUE 3aKOHA JCHCTBYIOIIMX MAaccC JJIs
00paTUMBIX PEAKIUH.

13. ChopmynupyiiTe onpeneneHue XUMUISCKOTO paBHOBECHS. UTO IPOM30MAET MPU paBHOBECUHU
CO CKOPOCTBIO 00PAaTHON peakluy, eCIU CKOPOCTh MPSAMON YBEITHMUUTCS BIBOE?

14. Hanumurte ypaBHEHHE M30TE€pMbl XUMHUYECKOW peakuuu Bant-T'odpda unoxaxwure, kakue
BOIIPOCHI MOKHO pelIaTh, IPUMEHSIS €ro.

15. Kakue (axTops! BIMAIOT Ha KOHCTaHThI paBHOBecus K, u K.?

16. HanumuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI XMMUYECKOTO PAaBHOBECHS OT TEMIIEPATyphl B
muddepeHManbHON popme U mpoaHAIU3UPYHTE €ro.

17. BeiBeuTe ypaBHEHHE 3aBUCUMOCTH KOHCTaHThI PABHOBECHS OT TEMIIEPATYPHI.

18. Tlokaxkute Ha mpHUMEpax CHOCOOBI pacueTa HW3MEHEHHs dSHeprum | ubOca W DHEpPrum
['expMrosbia B X0/1e XMMUYECKOH peaKkIu.

19. BeiBenuTe ypaBHEHHUS H30XOPHI M M300apbl XUMUYIECKON peakiui. YTo MOKHO paccuUTaTh C
AX ITOMOIILIO?

20. BoBegure ypaBHeHHE Uil pacdeTa KOHCTAHTBI XHMHYECKOTO pPaBHOBECHS PEAKIHU C
MOMOIIBIO CTAHJAPTHBIX TEPMOIMHAMUYECKUX BEIMYMH — U3MEHEHHUS DHTAIBIINU U SHTPOIINH.

Bapuanr 3

1. OnummMre NpUHIMI pacyeTa cocTaBa paBHOBECHOW CMECH 10 UCXOJHOMY COCTaBYy U KOHCTAHTE
paBHOBecHsI. UTO TaKo€ TEOPETUIECKUN BBIXO] MPOYKTa PEAKITUH ?

2. KakoBo BIMsSHUE JaBJIECHUS HA MOJOXEHHE PAaBHOBECUS pEaKUUil, MPOTEKAaIoIUX B Ia30BOM
daze? [IpuBenure mpumep.

3. IlpuBeaure mpumep obpaTuMoil rereporeHHoOi peakuuu. Kakas cymiecTByeT 3aBUCHMOCTD
MEXy AAaBJICHUEM JUCCOLMAIMY U KOHCTAaHTOH paBHOBECHS ?

4. YeMm OTIMYAIOTCA TOMOTCHHBIE M T'eT€pPOreHHbIe cUcTeMbl? JlaliTe ompeneseHue MOHATUN
«haza» u «xkoMnoHeHT». [IpuBeanrte npumepsl. UTO Takoe YMCIIO HE3aBUCUMBIX KOMIOHEHTOB?

5. Uto Takoe YUCIO TepMOJIMHAMUYECKHX CTerneHer cBoboapl? Chopmynupyiite npaBuio a3
['m60ca. PaccuuraiiTe BapMaHTHOCTH CHCTEME, COCTOSIICH W3 BOJHOIO pacTBOpa caxapo3bl B



IPUCYTCTBUM BOASIHOTO Napa U HAXOJAIIEHCS B 3aKPBITOM CTEKISITHHOM COCY/IE.

6. Uro Takoe auarpamma coctosiHus? M300pasute auarpamMmy COCTOSTHHS OJHOKOMIIOHEHTHOM
CHCTEMBI (Ha MpUMepe BOBI) U OIHIIUTE €€.

7. BoiBenute ypaBHenue Knaneiipona s (a3oBbIX IMpeBpamleHH MHINBUIYAJIbHBIX BEILECTB.
[Tonb3yschk UM, OOBSICHUTE HAKJIOH JIMHUM PABHOBECHSI KHJIKas BOJA — JieJ B CTOPOHY OCH JaBJIEHUN
Ha IMarpaMMe COCTOSTHUS BOJIBI.

8. BmiBegure ypaBHenue Kianelipona—Knaysuyca g npoueccoB HcCHapeHHs (KUIIEHHs).
[Toxaxkute, Kak MOXHO UCIIOJIb30BaTh 3TO YPaBHEHUE B TEXHOJOTMYECKUX IIPOLECCaX.

9. Onumure mpuMeHeHUEe TepMmorpaduyeckoro aHaimsa B ¢apmaruu. O0bsicHuTe (QU3NIECKU
CMBICJ OTAEJIbHBIX YUYAaCTKOB KPUBBIX OXJIAKICHUSI MHIMBUyalbHBIX BEIIECTB U OMHAPHBIX CMECEH.

10. U3006pa3ute quarpaMmy IjaBjieHUs] HEU30MOP(QHON OMHAPHON cMeCH JIEKapCTBEHHBIX BEILIECTB,
ONHUIINTE TPUHIMII €€ MOCTPOSHHS C HMCIOJb30BaHHMEM KpHUBBIX oxjaxzaeHus. Copmynupyite u
00BSICHUTE MPABUIIO pblYyara MpUMEHUTEIbHO K AUarpaMMaM COCTOSIHUS.

11. Hcnone3yss nuarpamMMmy IUIaBICHHS, CPOPMYIUPYHTE MOHATHE OO0 3BTEKTUYECKHX CMECSX.
[TpuBenauTe mpuMepbl IBTEKTHMUECKUX OMHAPHBIX CMECEil JIEKapCTBEHHBIX BEIIECTB (C YyKazaHUEM
TEMIIEPATYPHI IIABJICHUS U COCTABA).

12. IlpuBeaure auarpammy IUIaBI€HUs OMHApHOI cMecH, oOpasyrolleil B paciuiaBe XMMHUYECKOe
coeaunenue. Jlaiite onucanue Bcex ee (a3oBbIX MOJEH U KPUBBIX PABHOBECHS.

13. Onummte TpeyroiabHUK ['mb6ca ams orobpakeHus coctaBa TpoHHBIX cMmeced. [lokaxkure Ha
KOHKPETHOM IIpUMEpEe, KaK C €ro IOMOILbBIO OIpPEAEIUTh COCTaB CMECH B KOHKPETHOW TOUYKe
JIarpaMmmbI?

14. Cpopmynupyiite 3akoH Payss u BeIBeIuTE €ro MaTeMaTUYECKOE BbIpaxkeHHe. YTo Ha3bIBaeTcs
uaeanbHbIMU pacTBopamu? [IpuBenure npumepsl.

15. Kak BbIMISAST AMarpaMMbl “JaBieHHE — COCTaB” U “‘TeMIiepaTypa —CocTaB” JUIsl UJICAbHBIX U
JUIs HenJlealIbHbIX pacTBopoB? Chopmynupyiite 3akoH JlanbToHa.

16. Chopmynupyiite nepBoiii 3akoH KoHoBanoBa. MumrocTpupyiTe €ro ¢ MOMOIIBIO JHArpaMMbl
«JIaBJIEHUE — COCTaB.

17. KakoBbl IpUYHHBI OTKJIOHEHHWH OT 3aKkoHa Payms? Kak oHmM oToOpakaroTcst Ha Juarpammax
«naBnenue — coctaBy? Cdopmynupyiite BTOopoil 3akoH KonoBasoBa. UTo Takoe a3eoTpoIbl?
IIpuBenuTe NpUMEPBL.

18. OnumuTe cBOMCTBA a3€0TpoONa «3TUIOBBIA CIUPT — BOJIA» U CIIOCOOBI MOTy4eHUs] a0COIIOTHOTO
(100%) crmpra.

19. OnumuTe crocoObl MEPEroHKH PacCTBOPOB ¢ HEOTPAHUUEHHO PACTBOPUMBIMH JKUAKOCTIMH U UX
oOurre 3akoHoMepHOCTHU. [lokaxkuTe ¢ MOMOIIBIO AMArpaMM KUIIEHUS «TeMIIEpaTypa — COCTaB», Kakon
KOMITOHEHT MO>KET OBITh BBIIETICH NIEPETOHKOM B YMCTOM BUJIE.

20. Kak BBITJISIINT IuarpamMMa COCTOSIHUSI OWHApHOW CHCTEMBI, COCTOSIICH M3 OrpaHHYeHHO
pacTBOpUMBIX kHIKocTeH? UTo Takoe kpuTHueckass temneparypa pactBopenus (KTP)? Ilpusenure
npumepsl cMecel ¢ BepxHent KTP.

Bapuanr 4

1. Chopmynupyiite mpaBuio AnekceeBa. M300pa3urte quarpaMmmy pacTBOPEHHS CUCTEMBI U3 JIBYX
KUAKOCTEH C HW)XKHEW KPUTHUECKOM TeMmmeparypoil pactBopeHus. llpuBennre npumepsl Takux
CMeCei.

2. OOBsiCHUTE IPUYMHBI U YCIOBUS OTPAHUYECHHOTO U HEOTPAaHUUYEHHOT'0 PACTBOPEHUS JKUIKOCTEH.
[IpuBenuTe npuMepsl OTPaHUYEHHO CMEIMBAOMUXCs kuakocted ¢ neyMsa KTP u omummmre ux
cBoiicTBa. 300pa3ute quarpaMmy pacTBOpEHHUsL.

3. OnuimuTe NeperoHKy BEIIECTB ¢ BOAAHBIM mapoM. Ha xakoM 3akoHe OCHOBaH 3TOT Iporuecc?
BriBenuTe ypaBHEHME ISl pacueTa MOJISIPHON MacChl IEPETOHAEMOT0 BEIIECTBA.

4. OnuumTe NPUMEHEHNE NEPETOHKH € BOASHBIM MapoM B (hapmaiuu. BeiBenute ypaBHeHHE 11
pacuera ko3 uumeHTa pacxoaa napa.

5. OnummuTe NpUMEHEHHE KUAKOCTHOM IKCTPaKIUMK B TEXHOJOruM jekapcTB. Ha kakom 3akoHe
OCHOBaH 3TOT mporecc? [IpuBenuTe MaTeMaTHUECKOe BhIpa)KEHUE 3aKOHA. BeiBenuTe ypaBHEHHE IS



BBIUHUCIICHHS] CTEIIEHN U3BJICUCHMS BEIIECTBA.

6. Cdopmynupyiite 3akoH pacrpenencHuss HepHcra. BwiBenmure ypaBHeHUE s pacuera
PABHOBECHOM KOHIEHTpALMK 3KCTParupyeMoro BELIECTBA B MCXOJHOM pacTBope (paduHare) mocie
OJIHOKPAaTHOM U MHOTOKPATHBIX OIEPALMil SKCTParupOBaHUs.

7. BeiBequTe ypaBHEHHUE JUIsl BBIUMCIIEHUS KOJIMUYECTBA SKCTParupoBaHHOIO BelecTBa. YTo Takoe
CTETICHb M3BJICYCHUS IPU KUKOCTHOU IKCTPAKIIUH ?

8. CdhopmynupyiiTe MOHATHE O PACTBOpax, O PACTBOPEHHOM BellecTBe U pacTBopurene. Kakue
THUIIBI PACTBOPOB CYIIECTBYIOT? [IpuBenTe pazauuHbie CIOCOOBI BRIPAKEHHUS KOHIICHTPALIUU BEIIECTB
B PacTBOpax.

9. Yto Ha3bIBaeTCs KOJUIMTAaTUBHBIMU CBOWCTBaMH pacTBopoB? Kakme u3 Hux Bel 3Haere?
Onumure KpUOMETPUYECKUH METOJ OINpeNeeHusl MOJSIPHOM MacChl PAacTBOPEHHOI'O BEILECTBa
(HeanexTponuTa). BeiBenuTe cOOTBETCTBYIONIEE YpaBHEHUE. UTO Takoe KPUOCKOIMYECKasi KOHCTaHTa?

10. BriBegute ypaBHEHHE Ui BBIYMCICHHUS MOJIAPHOM MacChl PacTBOPEHHOIO HEIJIEKTPOJIUTA
70yTHOMETPUIECKUM METOAOM. UTO Takoe 30yIHOCKONNYecKas KOHCTaHTa?

11. B yem 3axmouaercs siBaeHHe ocMoca? Kak BBIUMCIIAETCS OCMOTHYECKOE JIaBJIeHHUE B PACTBOpax
HeonekTponutoB? IlpuBeaure ypaBHenwe Banrt-I'opda. Onummre OCMOMETPUYECKHA METO[
OIpeieNIeHUs] MOJISIPHOW MacChl BELIECTB.

12. KakoBa BeMYMHA OCMOTHYECKOTO JaBJICHUS KpoBu? llpuBemuTe KiacCU(PUKALNUIO PACTBOPOB
[0 BEJIMYMHE OCMOTHYECKOro AaBieHus. Kak B MeuIIMHE UCIIONIb3YIOTCS CBOMCTBA FMIIEPTOHNYECKUX
pacTtBopoB? UTO Takoe M30TOHHPOBAHUE?

13. Kak BbIYnCIII€TCS OCMOTHYECKOE JIaBICHUE B pACTBOPAX 3JIEKTPOJUTOB? BhIBeUTE ypaBHEHHUE,
CBSI3BIBAIOIEE M30TOHUYECKHNA KOX(PPHUIMEHT CO CTENEHBIO TUCCOIMALNU JJIEKTposuTa. UTo Takoe
KaXYIasics CTEeNEHb JUCCOLUAIMNN CHUIIBHOTO 3JIEKTPOJINTA U KaK €€ BBIYUCIUTh ?

14. Yrto Takoe nu3uc, remonus, miazmonu3? IlpuBenure mpumepbl. UTO Takoe OCMOTHYECKUI
koadpunment? Kak MOXHO paccuuTarh €ro BeJIMUUHY?

15. [IpuBeaute ypaBHEHUS AJsl BBIYUCIECHUS M30TOHUYECKOTO KO3((UIMEHTa MO COOTHOIIEHUIO
BEJIMYMH OCMOTHMYECKOTO NIAaBJIEHMS, IENPECCUN 3aMEpP3aHUs U IOBBIIICHUS TEMIEPATYpbl KUIIECHUS
PacTBOPOB 3JIEKTPOIUTOB.

16. M310%1TE OCHOBHBIE MOJIOKEHHSI TEOPHH AIEKTPOIUTUUECKOH Tuccoranuu AppeHunyca.

17. Uto Ha3bIBaeTCs CTENEHBIO TUCCOIMAIMN M KOHCTAHTOM IMCCONMMAIMH dJeKTponuTa? Kakum
YpaBHEHHEM OHU CBSI3aHBI IPYT C APYTroM?

18. Kakue CBOWCTBa pacTBOPUTEIST OINPENENSIOT €ro CIIOCOOHOCTh MOHM3UPOBATH PACTBOPSIEMOE
BEIIIECTBO?

19. Yto Takoe pH pactBopa? Kak Benmmumra pH cBs3aHa ¢ MOHHBIM IMPOU3BEIACHHUEM BOJIBI?
TokaxwuTe Ha mpumepe pacueT pH 1o konnenTpanuu nono H' u Ha060poT.

20. OguHaKkoBa JIM KOHCTAHTA JWUCCOLMAIMH DJIEKTPOJIUTA B PA3IMYHBIX pacTBopHUTesx? OTBer
WUTIOCTPUPYHUTE IPUMEPAMHU.

Bapuanr §

1. Yro Takoe pa3BeneHue pactBopa? BriBenute ypaBHeHHe 3aKOHa pasBereHus OcTBanbia s

OMHApPHOTO 3JIEKTPOJIUTA.
[Tepeuncinyure OCHOBHBIE MOJIOKEHUS TEOPUH CHUIIBHBIX 3JIEKTPOJINTOB JleGas—XIoKKes.

2. Uto Takoe aKTUBHOCTh M KOI(D(UIIMEHT aKTHBHOCTH OJJIEKTpoiMTa B pacTBope? Kakum
ypaBHEHHEM aKTUBHOCTH CBS3aHA C KOHIICHTpaIuei ?

3. Uto Takoe OydepHbIe pacTBOphI? BeiBemuTe ypaBHEHHE, CBs3bIBaromiee pH OydepHoro pactBopa
C COOTHOIIIGHHEM KOHIEHTpalmuid W 0OBEMOB PAacTBOPOB KOMIIOHEHTOB (Ha MpPUMEpE aleTaTHOTO
oydepa).

4. Yro Takoe OydepHass emkocTh pacTBopa? ONHMIIUTE NOTCHIMOMETPUYECKHIA METOX ee
9KCIIEPUMEHTAIBHOTO ONPEACIEHNS ¢ IToCTpoeHneM rpaduka «pH — o0bem TUTpaHTay.

5. Kakue KOMIIOHEHTHI KpOBH co031al0T ee OydepHylo eMKOcTh? BriBenaute ypaBHEHHS s
Beruncienust pH u pOH pactBopos.

6. Uto Takoe MOABMKHOCTH MOHOB? UeM OHa OTIMYaeTcss OT aOCOMIOTHON CKOPOCTH JABUKCHUS?



Kaxue nonsr 00;1a1at0T HAaMOOJIBIIIECH MOIBUKHOCTBIO U TTOYEMY ?

7. Jlaiite omnpeneneHue yaenbHOW M SKBUBAJIEHTHOHM AJIEKTpUYecKoW mpoBogumoctu. Kakxum
MaTeMaTHYECKUM BBIPAKEHUEM OHM CBS3aHBl JPYT C IPYIOM U C JIEKTPUYECKHM COIPOTHBIEHUEM
pactBopa?

8. Uro Takoe SKBUBAJIEHTHAs 3JIEKTpUYECKas NPOBOAMMOCTb IpU OECKOHEYHOM pa3BEIECHUH?
[TpuBenuTe mpumep ee pacyera ¢ momoulbio 3akona Konspayma. ChopMyaupynTe 3TOT 3aKOH.

9. Uro takoe koHaykroMmerpua? Kak ¢ INOMOILIBIO JaHHBIX KOHIAYKTOMETPUYECKHUX H3MEPEHUMH
MOYKHO PAacCUMTATh CTETIEHb M KOHCTAHTY AMCCONMALMH (MOHU3AIIMHU) cIa00Tr0 JIEKTPOIUTa?

10. Omnumwure nNPUHIMI KOHAYKTOMETPUYECKOro TUTpoBaHMs. [IpuBenuTe TUIIBI KPUBBIX
TUTPOBAHMUS JJIS CITy4aeB CHIIBHBIX M CJIa0BIX KUCIOT M OCHOBAHUM, a TAK)KE UX CMECEH.

11. U3znoxure 3akoHbl Dapajest Ui 3JIEKTPOIH3a.

12.Yto Ttakoe snexkTpon? M3 uyero cocTouT ranbBaHWYecKas Lenb? Kak ycTpoeH XUMHUYECKHid
HMCTOYHHK TOKa (TaJbBAHMYECKHUH DJIEMEHT)?

13. Yro Ha3bIBaeTCAd 3JICKTPOXUMHUYCCKUMH pEAKIUSIMH W B YEM HX OTIMYUE OT JAPYTUX
OKHCIIUTEIbHO—BOCCTAHOBUTEIbHBIX PEAKLIN?

14. Kak Ha3bIBaIOTCS AJIEKTPO/IbI, HA KOTOPHIX IPOUCXOJUT PEaKLIs BOCCTAHOBIEHUS U HAa KOTOPBIX
uaer peakuus okucieHus? Kak 3apsikeHbl aHOJ W KaToA B 3JEKTPOJU3EpEe M B TalIbBAHUYECKOM
dIIeMeHTe?

15. Kakue mnoTeHuuanbl M Ha KakuX IOBEPXHOCTAX pa3jieda BO3HHMKAIOT B paboTarolieM
rajpBaHMYECKOM dieMeHTe? Kakue u3 HUX MEHIaroT MPH AJIEKTPOXUMHUYECKUX W3MEPEHUSAX U KaK MX
MOYKHO YCTPaHUTh?

16. OmummTte yCTpOMCTBO M NIpPUMEHEHHE OJJIEKTPOIOB IepBoro poxa. [IpuBemure mnpumeps
JIEKTPOJHBIX PEAKLUH, TPOTEKAIOIINX HAa HUX, U (POPMYIIbI 3aIMCU 3JIEKTPOI0B.

17. Onumunre ycTpOHCTBO M NIPHUMEHEHHUE 3JIEKTPOAOB BTOporo poxa. llpuBemure mnpumepsl
3JIEKTPOJHBIX PEAKIMN MPOTEKAIOLIMX Ha HUX, U (POPMYJIBI 3aIIUCH 3JIEKTPOJIOB.

18. Ommmmrte YCTpOWCTBO M TMpPHMEHEHHE BOJOPOIHOTO 3JIEKTpoja. UTO Takoe CTaHIapTHBINA
BOJIOPOIHBII 251ekTpoa? YeMy paBeH ero morteHmuan mpu 25°C?

19. UYro Takoe SNEKTPOABIKYIIAS CHJIA TalbBaHMUECKoro sjemeHTa? Kak ee paccumraTh C
MIOMOIIBIO  JIEKTPOAHBIX moTeHnuanoB? Kakum ypaBHenuem DJIC cBszana ¢ AG® peakuuu,
IpoTeKaroleil B a1eMeHTe?

20.BeiBeaure ypaBHeHHMe HepHcTra nns pacuera 3NEKTPOABMKYIIEH CHIIBI TaJbBAHUYECKOTO
AJIEMEHTA U MOTEHIMAJIOB OTAENIBHBIX MIEKTPOIOB.

Bapuanr 6

1. Yro Ha3bpIBaeTCsl CTAHAAPTHOM AIIEKTPOABIKYIIEH cumioii? Kak oHa cBs3aHa ¢ KOHCTAaHTOMH
pPaBHOBECHsI peaKIMH, POTEKAOLIEH B raJIbBAHMUECKOM AJIEMEHTE?

2. Kakne rampBaHMYECKHE DJIEMEHTHI HAa3BIBAIOTCS KOHIEHTPAIIMOHHBIMH? Kakue BeTMYnHBI
MOYKHO OTIPEJIeIUTh C UX MOMOIIBIO?

3. UTo Takoe OKHCIHTEIThHO—BOCCTAHOBHUTEIBHBIC JIIEKTPOABl M TaJbBAaHHUYECKHE DIIEMEHTHI?
Kakue BeIMYMHBI MOKHO ONPENEIUTD C UX MIOMOIIbIO?

4. Yro Takoe noreHmmomeTpusi? Kakne moteHnmnoMerpudeckie MeToap! Bel 3HaeTe?

5. Onummre ycTpoiCcTBO CTEKIITHHOTO 3JIEKTPo/ia U MpUHIUN AeiicTBus pH—metpa.

6. Uro Ha3pIBaeTCs XMMHUYECKOH KHHETHKOW? [IpuBenuTe ompejiereHWe CpeiHEd W MCTUHHOU
CKOPOCTH XUMUYECKOW PEAKIIUH.

7. Kak M3MEHSIOTCSl CKOPOCTh XUMHUYECKOW peaklMi U KOHIIEHTPALUU PEarupyroluX BEIIECTB BO
Bpemenu? [IpuBeaure rpaguueckue 3aBHCUMOCTH.

8. M3nmoxkuTe 3aKOH NEWCTBYIOIIMX MAacC M MPUBEIUTE €r0 MaTeMaTH4eCKoe BbIpakeHHe. UTo
TaKOe KOHCTaHTa CKOPOCTU?

9. Yto Takoe MOJEKYJIAIPHOCTh XMMUYECKOH peakiuu? V310%k1Te KUHETUYECKYIO KIIaCcCU(UKALIUIO
XUMHUYECKHUX PEAKIMI Ha OCHOBE UX MOJIEKYISIpHOCTH. [IpuBennTe npuMepsl.

10. Yro Takoe mopsmok xuMmuueckoud peakmuu? Kak oH ompepenserca? B kakux ciydasx



KMHETUYECKHUI MOPSII0K PeakIMi paBeH MoJieKymsipHocTu? [IpuBennure npumMepsl.

11. MosxHO J11 IO HAallUCAaHHOMY YpaBHEHHUIO XMMHUYECKOM peakluy MpecKa3aTh €6 KHHETUYECKUI
nopsiiok? UTo Ha3pIBaeTCs peakiMsIMU TICEBIOTIOPSIKA (TICEBIOMOJICKYIIPHOCTH)?

12. B xakux ciydasix KHHETUYECKHI MOPAJOK peakluu BbIpaxaercs: ApoOHoii BenuunHoi? Kakue
MIPOLIECCHI OTHOCSTCS K peakIUsIM HyleBoro nopsaka? [lpusenure npumep.

13. BeiBeuTe 1 MpoaHATU3UPYHTE KHHETUYECKOE YPAaBHEHHE JJIsl PEaKIUH IIEPBOT0O MOPSIIKA.

14. TlpuBeaute U MpoaHATU3UPYHTE KUHETUUYECKHE YpaBHEHHs peaklHUil BTOPOro mopsjaka npu
OJIMHAKOBBIX U PA3IMYHBIX HAYaJIbHBIX KOHIIEHTPAIUSIX PEareHTOB.

15. Yro Takoe mepuoj MOoIynpeBpalieHus] U Kak OH CBA3aH C KOHCTAHTOM CKOPOCTH JUIsl peaKiuil
IIEPBOTO U BTOPOTO NOpsiKa? B KakoM ciydae OH 3aBUCHT OT KOHIIEHTPAIH ?

16. Kakue MeToabl NPUMEHSIOTCS JUIsSl ONIPEEIICHUS MOPSIKA PEAKIIH ?

17. Kak Biuser TemmepaTypa Ha CKOPOCTh xuMHUYeckod peakmuu? Chopmynupyiite mpaBHiio
Bant-T'odda. Kak BeranciauTh TeMiepaTypHbiii KodhOUIueHT?

18. IlpuBenute M mnpoaHanu3upyiite ypaBHeHHEe AppeHuyca. OObscHUTE (PU3MUECKUI CMBICT
BEJIMYMH, BXOSIINUX B HETO.

19. Yrto nasmpiBaeTcs sHepruei aktuBaiuu peaknuu? OObsicHuTe ee (usmueckuii cmbicia. Ha
OCHOBaHUU KaKHX JAHHBIX MOXKHO PACCUMTATh YHEPTHIO aKTUBAIIUU ?

20. Yto Takoe TtemriepaTypHbId KOXPQUIMEHT ckopocTH peakuuu? Kak ero paccuurarh?
CdopmynupyiiTe MpaBUIIO YBEIMYEHUS CKOPOCTH PEAKIIMH C YBEIHYeHHeM Temieparypsl Ha 10°C.

Bapmuant 7

1. Ha ocHoBe kakoro mpaBuia pa3pabOTaH METOJ YCKOPEHHOTO CTapeHus Ul ONpe/eieHUs
CPOKOB T'OJTHOCTH JieKapcTB? B 4eM ero npenmyiecTBa rnepes KI1acCHIeCKUM METOI0M?

2. V310X TE OCHOBHBIE NOJIOKEHUS TEOPUU aKTUBHBIX COYIAapEHUH.

3. U3moxxuTe OCHOBHBIE TIOJOKEHHUS TEOPHH TIIEPEXOJHOr0 cocTOsHHMs. UYto  Takoe
AKTUBUPOBAHHBIM KOMILIEKC?

4. Kakne peakliu Ha3bIBAIOTCS MapauieIbHBIMA? [IpuBeInTe MpUMEpHI.

5. IlpuBemute mnpumepsl mocienoBarenbHbIX peakiuid. Iloctpoiite rpaduk 3aBUCMMOCTH
KOHIEHTPALlUU pearupyroIiX BEIIECTB OT BPEMEHHU B MOCIIEA0BATEIbHON PEaKIINH.

6. Ilepeuncnure XapakTepHblE NMPU3HAKM M OCOOEHHOCTH MLENMHBIX peakiuil. K kakomy Ttumy
[ETHBIX PEAKIUH OTHOCUTCS OKHCIICHHE KUPOB MTPH KOHTAKTE X C BO3TyXOM?

7. Uto takoe obparumble peakuun? [Ipusenure npumepsl. Kak cBs3aHbl Mexay co00it ckopocTH
NPSIMOI ¥ 00paTHON peakiuii?

8. OnuinTe 0OCHOBHBIE OCOOEHHOCTH MPOTEKAHUS TeTepOreHHbIX peakuuii. [lpuBeanTte npumepsl.

9. Yro Takoe karanm3? Kakue BemecTBa Ha3bIBAIOTCS Karanm3aropamMu? B dem 3aximrouaercs
NpUYMHA KaTaTUTHYECKOro AercTBUA? Kak BIuseT kaTtain3aTtop Ha SHEPTUIO aKTUBAIIMU PEAKLIH ?

10. TlepeuncnuTe OCHOBHBIC MPH3HAKH, OTIMYAIONIMNE TOMOTEHHBI M TE€TEPOTeHHBIA KaTallu3.
OnummMre Ha NpUMepe KUCIOTHO—OCHOBHBIN KaTalu3.

11. UznoxuTe OCHOBHBIE TOJOXKEHUS TEOpUd (MYJIBTUILJIETHOM, aKTHBHBIX aHcamoOIeH,
AJIEKTPOHHOM ) FeTePOreHHOro KaTaln3a.

12. Yto Takoe uHrnOUTOpHI? [IpHBENNTE MPUMEPHI IEHCTBHUS U HCIIOJIb30BAaHHS MHTHOUTOPOB.

13. Yrto Takoe ¢epments? Kakue ¢epmenTsl Bbl 3HaeTe? B uyem 3akirouaercs TJlaBHAs
0COOCHHOCTH ()ePMEHTATUBHOTO KaTaJin3a?

14. OnumuTe cxeMaTHYECKH MeXaHU3M (PepMEHTAaTHBHOTO KaTaln3a.

15. Yro Ttakoe ¢oroxumuueckne peaknuu? Kakwe cragum (QOTOXMMHYECKHX pPEaKIHid BaMm
u3BecTHBI? [IpuBenuTe mpumMepsl peakuuii ¢ portoaktuBamueid. Kak cBer BiuseT Ha CPOK TOAHOCTH
JIEKapCTB?

16. Mznoxure 3aK0H (HOTOXMMHYECKOW SKBUBAICHTHOCTH ODWHINTEHHA. UTO Takoe KBAHTOBBIN
BBIXOM?

17. Chopmynupyiite poroxummuueckue 3akonsl ['porryca—/lpeiinepa u bynsena—Pocko. [louemy
HEKOTOpPBIC PEaKIuu TpeOyIOT MPUMEHEHHUsI ceHCHOmm3aTopoB? Kakyro posib urpaer xsopoduun B
dorocunTe3e?



Ipumepnoiii Komniekm 3a0anuii 0131 KOHMPOILHBIX padom no oucyunaune «Pusuueckan
XUMUA»

Bapuant 1

1. HanummuTe ypaBHEHHE peaklMu CrOpaHus BemecTBa (Tadi.l). Beraucnure craHIapTHYIO TEIUIOTY
o0pa3oBaHUS BEIECTBA, €CIM HM3BECTHA €r0 CTaHAAPTHAsl TEIUIOTa cropaHus. [IpOmyKThI TOpEeHHS
UMEIOT CJICTYIOIINE TeTUIOTH 00pa3oBaHus (K [»/MoIb):

AHOf co2(r) = —393,51, AHOf H20(x) — —285,84, AHof N2(r) = 0.

Tabmauma 1
CrangapTHas
Ne 3agaun BemectBo TEIIOTa
CrOpaHus,
k/[x/Monb
1 MoueBuna CH;ON> (1) —-632,20
2 Anerunen CoH; (1) -1299,63
3 Mertan CH, (1) -890,31
4 Hadramn CioHg (T) -5156,78
5 benzon CeHg (k) -3267,58
6 VYkeycnas kucnota CoHs0; (k) —874,58
7 Anteror C3HgO (k) -1785,73
8 I'muniepun C3HgO (k) -1661,05
9 ®enon CgHsO (1) -3063,52
10 I'moxko3a CgH1205 (T) —2802,04
11 Caxaposza C12H2,011 (1) -5646,73

2. IIpu 298 K naBnenus mapa xiopodopma M TeTpaxJOpMeTaHa PaBHBI COOTBETCTBEHHO 265444 u
15265,4 I1a. [Tonarast, 4To >KMJIKOCTH 00pa3yloT UAeaIbHBIA pacTBOp, onpeaenute aasi cMecu (1 Moiab
CHCI3+ 2 moms CCly):

a) MOJIbHBIE J10JIU 000X KOMIIOHEHTOB B CMECH;

0) mapiuanbHbIE TaBJICHUSI 00OMX KOMIIOHEHTOB;

B) oOI1ee AaBJIeHUE TTapa HaJl PaCTBOPOM.
3. DTaHON M METaHOJ 00pa3yloT pacTBOpbI, Onu3kue K uaeanbHbIM. [Ipu 293 K naBnenue mapa Haj
YUCTBIM 3TaHOJIOM paBHO 5932,8 Ila, Hag yucteiM MeTanosoMm —11825,6 [1a. Beruncnure mis cMecu
100 r metanona u 200 r 3TaHoONA

a) MOJIbHBIE JI0JIU KOMIIOHEHTOB B PAacTBOPE;

0) mapuuanbHbBIE M O0IIIee TaBJICHUE Tapa;

B) MOJIBHYIO JIOJIFO METaHOJIa B Iapax.
4. Tlpu HOpMATBLHOM aTMOoc(epHOM JaBieHuH Boja 3akumaet mpu Temmeparype 100°C. Tpu kakom

JIaBJICHUH TEMIIEPATypa KUIIEHUS €€ MOKeT ObiTh cHikeHa 10 90°C? MorbHas TEIoTa UCnapeHus



pasna 40660 J[>x/MoIb.
5. TIpu 373 K u 1,01325x10° Ila MonbHAs TEmIoTa HCIApeHHs BOAB paBHa 40660 JHK/MOIS.
MounbHbli 00beM xuakon Boael 0,01878 n/momnb, a MonbHBI 00beM mapa 30,115 n/mons. B xakom
HAIpaBJICHUU M Ha CKOJIBKO M3MEHUTCS JaBJICHHWE NPU MOHWKEHUM TEMIIepaTypbl KUIEHUS Ha 5
rpagaycoB?

Bapmuanr 2

1. Beruucaute TemnepaTypy KUIIEHUS BOJAHOI'O pacTBOpa, €CIU JaBIEHHUE B PEAKTOPE IPEBBIIIAET
atMocdepHoe B 2 pa3a. MoisbHas teruiota ucnapenus Boabl 40660 JDx/mMonb. YaenbHBIH 00beM
JKUJKOW BOJIBI paBeH | JI/KT, BOJISIHOTO TMapa — 1,673><103 JI/KT.

2. Ilpu kaxoii Temneparype OyAeT KUIEeTh AUCTUUIMPOBAHHAS BOJA, €CIM aTMOCc(epHOe TaBiICHHE
cHu3uTcs 10 720 MM pT. cT. (95991,8 [1a)? MonbHas TerioTa ucnapeHus BoJIbl Ipu 3ToM paBHa 41597
JIx/MOTh.

3. OpraHuueckoe BeLIECTBO, MPAKTUYECKH HEPACTBOPUMOE B BOJE, MEPErOHSJIOCH C BOJSHBIM
apoM IIpH HOpMajbHOM aTMochepHoM nasiienun npu 98,4°C. Coxepikanue ero B Konjaencare 23,1%
(macc.). Ompenenute MOJSPHYIO MacCy BeEIIeCTBa M MaplHalbHOE JaBJICHHE €ro Imapa IpH
TEMIEPAType NEPErOHKH, €CIIH MApLUAIbHOE 1aBJICHUE HACBIILIEHHOTO 1apa BoJibl paBHO 95658,5 Ila.

4. ]JInsi OYNCTKH aHWJIMHA OT MPHMECEH ero MEeperoHsOT ¢ BOISHBIM MapoM NpPHU HOPMAIBHOM
arMoc(hepHoM naBiiennn U temieparype 98,4°C. TlapuuanbHoe JaBieHue Tapa BOABI IIPH TOM PaBHO
96258,5 I1a. Beruncnute pacxoz napa Ha | Kr aHWIMHA.

5. Hadramiu meperoHsior ¢ BomsHbIM mapoM mpu 1,01325x10° Tla mpu 99,3°C. CrombKoO
HadTammHa meperonsiercss ¢ 1 kr mapa? llapnmanbHoe naBieHHE Tapa BOABI MPH TeMIlepaTrype

neperonku pasro 0,98971x10° ITa.

Bapuant 3
1. Berunciiure AH, AU, AG® u AA° B CTaHIapTHBIX YCIOBMAX [UIsl PEAKLIIA, TIPUBENECHHBIX B Ta0I. 1.

OHpCIleJ'II/ITC, B KaKOM HaITpaBJICHUU Imoiaer pcaknus. HeO6XO,Z[I/IMBIC JJI1 pacucTa JAHHBIC B3ATH U3

IIpunoxenus.
Tab6muna 1
Ne YpaBHeHHE peaknun Ne VYpaBHEHHE peakIuu
3a1a9u 3a/1a4u
12 2H, + CO & CH3OH(r) 18 CO, + 4H, &CHq4 +2H20(r)
13 C,Hg <> CoHs + Hy 19 CH; + CO, &2CO + 2H,
14 C+ HyOn <CO + Hy 20 CO + HyOr) «>CO, + Hy
15 4HC|+02(—>2H20(>K) +2Cl, 21 CO + 3H, <>CH,4 + HyO(
16 2NO, «2NO + O, 22 250, + 05 <2503
17 SO, + Cl, &S0,Cl,

2. OpraHudeckoe BemIECTBO ¢ MoJsipHON wMaccoit 300 meperoHsercs MpH HOPMAILHOM



aTMOC(epHOM [aBJICHUU C BOASHBIM mapoM. [lapuuanbHOoe pAaBiIeHHME TMapa BeLIECTBAa IPHU
TeMriepatype neperonku paBuo 17731,8 Ila. PaccuuTaiite Maccy BoAsSHOTO mapa, HEOOXOAUMOTO ISt
MEPEroHKH | Kr BeliecTna.

3. HutpoOeH3011 neperoHsieTcst ¢ BOJISHBIM TapOM MPU HOPMATBHOM aTMOC(EPHOM JABJICHUU TPU
99,30C. [TapunanbHOe naBieHue mapa BoAbl mpu 3ToM paBHO 98971 Ila. Paccumraiite pacxon
BOJISIHOTO Mapa Ha 1 KT moixy4yaemMoro B KOHAEHcaTe HUTPOOeH301a.

4. BeIpa3uTe BceMH U3BECTHBIMU BaM criocobamul KOHIIEHTPAIHIO CepHOM KUCIOTH B 20% BOgHOM
pactBope. [ImoTHOCTH pacTBopa 1,145x% 10° kr/v®.

5. Berunciure pH OydepHoro pactBopa, MONTYY4EHHOTO CMEIICHHEM paBHBIX o0beMoB 0,2 M
+
pactBopa ammuaka u 0,2 M pactBopa xyopusa aMmmMoHusa. UeMy paBHBI KOHIIEHTpauu MOHOB H™ u
OH™ B »TOM pactBOope?

Bapuanr 4

1. PaccunTaiite TeruoBoii addekt peakiuu (tadn. 1) mpu Temmeparypax 500 u 700 K u naBnenuun

1,0133x10° Ia, ucnone3ys ypaBHenue Kupxroda ams HeO60IbIIOro TeMnepaTypHOro HHTEpBaa.

Tabmuua 1

Ne YpaBHEHHE peaKkuu Ne YpaBHEHHE peaku
3aauun 3a7aun

23 | 2H, + CO = CH:0H,, 31 | CO + Cl,=COCly,

24 NH4Cl =NH3; + HCI 32 CO, + H, =CO + HzO(r)

25 2NO, =2NO + O, 33 2C0O,=2C0O + O,

26 N,O4 =2NO, 34 CH4 + CO, =2CO + 2H»

27 MQ(OH)z(FMgO(T)"‘HzO(r) 35 C2H5OH(F) =C2H4 + HZO(F)

28 2S0, + O, = 2803@) 36 CH3CHO(F)+H2:C2H5OH(F)

29 SO, + Cl, =S0O,Cl, 37 C6H6(F) + 3H, =C6H12(F)

30 CO + 3H, =CH4 + H2O

2. Beruncmute pH OydepHOro pactBopa, MONydeHHOTO CMENIEHHEM paBHBIX 00beMoB 0,2 M
pacTBopa ammuaka u 0,2 M pactBopa xjopuaa aMMoHus. UeMy paBHBI KOHIEHTpanmn noros H' u
OH™ B »TOM pactBope?

3. Paccumraiite 00beMBI pPAacTBOPOB YKCYCHOW KHCIOTBHI W arerara HaTpus (C OJAMHAKOBOMH
KOHIIEHTpaIen), Heo0xoaumMele a1 npurotosienus 30 mi 6ydeproro pactBopa ¢ pH=4,5.

4. DxBUBaJIEHTHAs AIEKTprIeckas mpoBoauMocTs 0,117 M pacTBopa yKCYCHOM KUCTIOTHI TIPH 25°C

2

paBHa 4,815 OM ‘em?monb ). PaccumTaiiTe cremeHb nuccounanun CH3COOH B sTtoM pacTBOpe,

KOHCTaHTY ee auccoranuu u pK,. [TonBrmkHOCTH HOHOB BOJIOPO/Ia U alleTaTa MpH 3TOW TeMIIepaType

2 1

COOTBETCTBEHHO paBHbI 349,8 1 40,9 OM ‘em®Mmons ™.



5. B BogHom pactBope o0bemoMm 1 1 conepxkutcs 5 T monounoit kucinorst CH3CH(OH)COOH.
KoHcTanTa nucconnanuy MOJIOYHON KUCIOTHI IpU 25°C paBHa 1,36x107. Uemy paBHA KOHLEHTpaLus
MOHOB BOiopoJa B pactBope? Kakos ero pH?

Bapuant 5
1. Tlonw3ysice nanubiMu [lpunoskeHusi, BBHIYUCINTE AG®° nu AA° nug XUMHMUYECKHX peakuui,

NpuBEeIeHHbIX B Tabm. 1. VYkaxuTe HanpaBieHue NpoTekaHus peakuuu. Paccumtaiite K, u K¢

pEeaKIuu.
Tabmuua 1
Ne YpaBHeHHE peakuu Ne YpaBHeHHE peaku
3aauu 3a/auu
38 2HC|(F) > Hz(r) + Clz(r) 44 CH3CHO(F)+H2(—)C2H5OH()K)
39 MgC03(T) <—>MgO(T) + COz(r) 45 C2H5OH(>K<—>C2H4+H20(>K)
40 Mg(OH)g(T)+C02<—>I\/IgC03(T)+ 46 C,Hg «CoHs + Hy
+H50 ()
41 CaCz(T) + 3CO(F) (—)C8CO3(T) +4C 47 CO+Clhe& COClg(r)
42 F8304(T) + 4H2(r) > 3Fe(T) + 4H20(r) 48 2S0, + O, (—)2503(r)
43 CaC2(T)+2H2O(WHCa(OH)z(T)'l'
+CoHo

2. B BoHOM pacTBOpeE B MPUCYTCTBUU MOHOB BOJIOPOJIa KOHCTAHTA CKOPOCTH PEAKIINU THIPOJIN32a
YKCYCHOMETHJIOBOTO 3pupa
CH3;COOCH;3+ H,O = CH3COOH + CH30H
IIpU TEMIIEpaType 25°C paBHa 0,653x10°° mun *. PaccunTaiire:
a) 4eMy paBHa KOHIICHTpallMsl HEmpopearnupoBaBiiero 3gupa 1mo ucredyeHuu 25 MHUHYT OT Hadalia
peakuuu;
0) BpeMs1, B T€YEHHE KOTOPOTO THIPOIU3YETCs MOJIOBHHA B3ATOT0 3(upa.
Hcxonnas koHueHTpaims s¢upa — 1,2 monn/n. [lopsaok peakiinu paBeH eMHULIE.

3. DKBUBaJICHTHAS DJIEKTpUYECKAs TPOBOJIUMOCTh TIPU OECKOHEYHOM pa3BEICHHH MUKpaTa KaJus
npu 25°C pasua 103,97 OM "eM?MOJTB *, TOJIBIKHOCTE HOHA Kaiust 76,0 O ‘cm’Monb . Paccunraiite
MOJBMKHOCTh MHUKpaT—HoHa. KakoBa OyzeT KBUBaJIEHTHAs dJIEKTpUYecKas MPOBOJUMOCTb PacTBOpa,
B KOTOPOM CTETICHb JMCCOIMAINY MMKpaTa Kajws pasaa 0,27

4. PaccuuraiiTe CKOPOCTb peaKkuu

Nay,S;03+H,504 — Na,SO4+S0,+H,0+S
B pacTBOpE C HAaYaJIbHOW KOHIIEHTpamuen tuocyinbdara nHarpus 0,05 momn u ceproit kucimotsr 0,04
MOETB MOMEHT, KOTJIa KOHIIEHTpAIUs THOCY Ib(aTa HaTpUsl YMEHBIIUTCA B 2 pasa.
KoHcranTta ckopoctu 0,05¢ . (Peakmust mMeeT TepBEIN MOPSIIOK IO THOCYJIb(ATy HATPHUS U HYJIEBON

MOPSIZIOK 10 CEPHOM KHUCIIOTE.




5. Peakuusa nepsoro nopsaka npoxoautr Ha 30% 3a 35 MuH. KakoBa CKOpOCTh peakiuu INpU

KOHIIEHTpaluu pearupyromiero Bemecrsa 0,01 monb/n?

Bapuanr 6

1. Onpenenute cocTaB peakIMOHHON cMecH (B MoJsiX) pu paBHoBecun st peakuuu: CH3COOH

+ CoHsOH = CH3COOC,Hs + HO. CocraBel HCXOIHOW CMECH M KOHCTaHTBI paBHOBecusa K, npu

Pa3IMYHBIX YCIOBUSX MIPUBEACHBI B Ta0IM. 1.

Tabmuua 1
Ne 3amaun K, HcxoaHoe yncino MoJjieit
YKCYCHOM KUCJIOTBI crapTa
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakiun HCHO+H,0,=HCOOH+H,0 npu Temneparype 50°C paBna
0,7544 MHUH . PaccuuTars:
a) yeMy OyJieT paBHa KOHIIEHTpalus NepoKcHia BoAopoaa yepe3 S0 MUHYT Mociie Hayalla peakluy;
0) BpeMs1, B T€UEHHE KOTOPOTO MPOpearupyeT MOoJI0BHUHA B3STOr0 (GopMalbaerua.
HavanbHble koHLIeHTpauuu peareHToB paBHbI 0,5 Monb/n. [lopsiok peakuuu paBeH 2.

3. Peaxkmus A—B sBisercs peakuuei mepBoro nopsaka. UYepes kakoe BpeMs KOHIEHTpaLus
BemiecTBa A coctaBuT 40% OT HaYaIBHOM, €CIIM BpeMsl TIOITYIPEBpaIIeHHs peakiuu paBHO 40 MUH?

4. BpluncnuTe 3KBUBAJEHTHYIO U YAENbHYIO 3nekTpuueckue nposoaumoctu 0,03 M CH3COOH
npu 25°C, ecmu A.,,=390,7 Om ‘m*moms * 1 ,K,=4,75.

5. Paccuwnraiite mepuoj mNONyNMpeBpalleHUs] PEaKIMKW OMBUICHHS MeTHjalerata B pacTBOpe
ruapokcuaa Hatpus npu 298 K, ecian ee KOHCTaHTa CKOPOCTH IIpHU 3TOW TeMmmeparype paBHa 11,5
MHH ', a HaYaIbHAs KOHIEHTPAIHS KaXKI0ro pearenta pasHa 0,03 Mob/m. I[TopsyIok peakiun paBeH 2.

Bapuanr 7

1. KakoBa cTereHb JUCCONMAIMNA CITA00T0 AJIEKTPOJINTA B BOJHOM PacTBOpe ¢ KoHIeHTpamuend C?

Paccuuraiite pH pactBopa. (J{aHHbie B3sTh U3 Ta0I. 1).

Tab6muna 1

Ne DIEKTPOIUT C, monp/n | K, pKs




3aJa4un

98 NHzeH,0 0,10 - 475
99 CH,=CHCOOH 0,05 4,26 -
100 CsHsCOOH 0,02 4,18 -
101 C4HoCOOH 0,05 4,86 -
102 HCOOH 0.2 3,75 -
103 C1oH-OH 0,01 9,85 -
104 CHsNH; 0,03 - 2,18
105 CsHsN 0,04 - 523

2. KoHcTaHTa CKOpOCTH TMIpoJM3a HOBOKaWHA B BOJHOM pacTtBope npu 313 K pasna 0,66 cnyl,
SHEPrusl aKTUBAIUMK peakiuu paBHa 55,2 kJ[/Monb. CKOJIBKO MPOIIEHTOB HOBOKAWHA PA3NIOKUTCS 32
10 nueit xpanenus npu 293 K?

3. Peaknus mepBoro mopsijika mpoTeKaeT mpu 25°C Ha 30% 3a 30 MUHYT, a TIpH 40°C 3a 5 MUHYT.
PaccuuraiiTe sHEpruI0 aKTUBAIMK 3TOM peaKluu.

4. PactBop caxapo3bl ¢ KoHueHtpanued 0,3 Moas/nm B KuciaoW cpene B Tedenwe 30 MUH
uaBeptupyercs Ha 33%. Uepes kakoe BpeMs uaBeptupyercs 80% u 90% caxapo3sr?

5. Paznoxenne N»Os siBisieTcst peakuyeil IepBoro nopsijika, KOHCTaHTa CKOPOCTH KOTOPOil paBHa

0,002 muH npu 300°C. Onpenenure, ckonbko mporieaToB N2Os pasinoxurcs 3a 2 yaca.

Bapuanr 8

1. PaccuuraiiTe u3mMeHeHnue >Hepruu [ ' md60ca U KOHCTAHTY pPaBHOBECHUS PEaKIIMH, MPOTEKAIoIIel B

TallIbBAHUYECKOM BJIEMEHTE TIPH 25°C no maHHbIM Ta0I. 11.

Tabmmma 11.

No 3agaumn Peakmus 2J1C, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0«>Zn0O+Ag;0 1,83
120 Ag+2Hg,Cl,«<>AgCl+Hg 0,0455
121 Cd+PbCl,«>CdCl,+Pb 0,188

2. Komucranta ckopoctn peaxiun CO+H,0=CO,+H, npu temmeparype 40°C pasua 8,15x107°

MuH . HauanbHble koHuentpanuu CO u HoO — no 2 monw/n. Paccuwnraiite:



a) B TEYCHHE KAKOTO BPEMEHU KOHIICHTPAIIMH PEareHTOB CHU3ATCS 10 1 MOIb/1?
0) ueMy OyIyT paBHBI KOHIIGHTPAIIMU peareHToB Yepe3 30 MUHYT Mmocje Havyajla PeaKiium?
[Topsimok peakiiuy CYUTATH PABHBIM MOJIEKYJIIPHOCTH.

3. B HekoTopoil MOHOMOJEKYISIPHOW PEaKkIMu TOJOBHHA BEIIECTBA pasyaraercs 3a 17 MHUHYT.
CKoJIbKO BpeMeHH Heo0Xo1uMo Jutst pasznoxkeHus 90% ero nepBoHavaIbHOTO KOJTUYECTBA?

4. B TeueHHe KaKoro BpEMEHH 4epe3 pacTBOp CysbdaTa MeIu HaJ0 MPOITYCKaTh TOK CHiIon 1,2 A,
YTOOBI BBIIEIUTD U3 HETO 3,2 T MeIH?

5. Bo CKOJIBKO pa3 yBEIMUYUTCS CKOPOCTh Pa3NIOKEHUs JICKAPCTBEHHOTO BEIICCTBA MPHU MOBBIIICHUH

temneparypsl ot 25 10 100°C, eciu sHeprus akTuBanuu pasaa 12561 J/Moib?

Bapuant 9

1. B Tabun. 1 npuBeneHbl 3HAYCHUST KOHCTAHT CKOpocTH peakimid Ky u Ky mpu remneparypax T u To.
Bpluncnure KOHCTaHTY CKOpPOCTH 3aJaHHOW peakuuu npu temuneparype Tz v ompeaenure, CKOIbKO
BEUIECTBA IIPOpEarupyer KO BpeMEHM {, ecii HadallbHblE KOHLIEHTpAalMM PEearupyrolux BEIIECTB

OJIMHAKOBBI U PAaBHLbI Co. HOpSII[OK peaKkuuu CYUTATh PAaBHBIM MOJICKYJIIPHOCTH.

Tabmnma 1
Ne
3a1a Peaxnus T4, kq T, °C ko Ts, °C t, Co,
-un °C MUH | MOJIB/I
150 2HI > H,+1, 356 | 8,09xx 389 | 5,88xx 374 68 2,5
107 10
151 2NO = N,+0» 978 1073 1252 | 47059 900 40 15
152 2N0O,=2NO+0; 600 83,9 640 407 620 60 2,0

2. Bo ckonbko pa3 morpeOyercsi Oojbllle BpeMEHH, 4TOObI B MOHOMOJIEKYJIIPHOM peakIiu
npopearupoBaio 99,9% ncxomaHOro BEIIECTBa, O CPABHEHUIO C TEM BPEMEHEM, KOTOPOE HEOOX0AUMO
Ha MEePBYIO NOJIOBUHY PEAKIIHH ?

3. Peaxmus mepBoro mopsiaka mpoxoauT Ha 15 % 3a 25 mmH. KakoBa CKOpOCTh peaknuu IMpH
KOHIIEHTpaluy pearupytoiero Bemectsa 0,1 Moan/n?

4. B TeueHHe KaKOro BPEMEHHU 4Yepe3 pacTBOp cyib(aTa MKa HaJl0 MPOITycKaTh TOK CHIIoi 1,6 A,
4TOOBI BBIIEIUTE U3 HETO 6,2 T IIMHKA?

5. Peakmus BTOpOTO TOps/IKa MPOTEKAET MPHU 30°C na 40% 3a 20 MUHYT, a TIpA 10°C 3a 5 MUHYT.

PaccunTaiiTe sHEprut0 aKTUBALUK 3TOW PEAKIUU.

Bapuant 10



1. B tabn. 1 mpuBeneHbl 3HaYeHUsT KOHCTAHT CKOPOCTH peakuuid mpu temneparypax Tip u Ta.

BbruncnuTe sHeprui0 akTUBALMU PEAKIIUU U OMPEAeNUTE, CKOJIBKO BEIIeCTBa Mpopearuposajo npu T

K MOMEHTY BPpEMCHU t, €CJIM HAYaJIbHBIC KOHICHTPpAIUH PpEAarupyromnx BEIIECTB OANMHAKOBBI U PABHBI

Co. ITopsi 1ok peakIuy COOTBETCTBYET €€ MOJICKYIISIPHOCTH.

Tabmuma 1
Ne Co,
3a- Peakuus Ty, kq T,, ks, t, MOJIb
a- K K MUH | —
EV/| 1
153 | Hy+Br, — 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Ho+l, — 2HI 679 0,00146 599 0,0568 28 2,83
155 | 2NO — N,+0, 1251 1073 1525 47059 45 2,83
156 | PH3 — 1/2P,+3/2H, 918,2 0,0038 953,2 0.0183 80 0,87
157 | SO,Cl, — SO»+Cl> 552,2 6,09x107° 593,2 1,32x10°° 35 2,5
158 | (CH3); -CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCIl, - CO+Cl; 655 5,3x10°° 745 0,676 105 0,8
160 | CH3;COOHC;,Hs+NaOH— 283 2,307 318 21,6 15 0,9
CH3;COONa+C,Hs0H
161 | CO+H,0 — CO,+H, 288 0,0003 313 0,008 90 3,75
162 | C¢HsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—CegH5CH,OC,H5+HBr

2. Peakums A—B sBisercs peaxmueil mepBoro mopsiaka. Yepe3 Kakoe BpeMs KOHIEHTPAIHS

BemecTBa A coctaBuT 30% OT HaYaIbHOM, €ClIi BpeMs TOJTyIpeBpalieHus peakiuu paBHo 30 MuH?

3. Beruucnute pH OydepHoro pactBopa, MOJIyu€eHHOro cMelleHHeM paBHbIX 00bemoB 0,1 M

+
pactBopa ammuaka u 0,1 M pactBopa Xjopuaa amMmMoHUs. YeMmy paBHBI KOHIIEHTpauuu MoHoB H™ u

OH™ B »aTOM pactBope?

4. PaccuuTtaiite 00bEMbl PACTBOPOB YKCYCHOW KHCIOTBHI M anerara HaTpus (C OAMHAKOBOM

KOHIEHTpaInel ), HeoOxoaumeie i purotosneHus 20 mi 0ydepHoro pactBopa ¢ pH=2,6.

5. Tlpu HOpMaIbHOM arMoc(epHOM aBieHHHM Boja 3akumaer npu Temmneparype 100°C. Tlpu

KaKOM JIaBJICHUM TEMIIEpaTypa KUIIEHHs €€ MOXeT ObiTh cHikeHa g0 80°C? MonbHas Temiora

ucnapenus pasHa 40660 JI>x/Mob.

Kpurepun onieHk# 0TBeTa CTyAeHTA NP BbINOJHEHUH KOHTPOJIbHOI padoThI

Onenka TpeOoBanus Kk 3HAHUAM
OTJINYHO IIPUBEJCHbl  IOJHBIE  IPABWIbHBIE  PELICHHs, OTBETbI I'PAMOTHO
apryMEHTHPOBAHbI
XOpOIIO JOIIYIIEHbl HE3HAYMUTEIbHBIE IIOTPEIIHOCTH IIPH OTBETaX Ha BOIPOCHI,
aprymeHTanus Obuia He OJTHON
yJIOBJICTBOPUTEIbHO | B OTBeTax Ha HEKOTOpBIE BOMPOCHI JOMYIIEHBI TpyOble OMIMOKH, YacTh




BBIBOJIOB HE apryMEHTHpOBaHa WM apryMEHTHPOBaHA HEMPAaBUIBLHO

HeynoBierBoputenabHo | OtBeTsl Ha 50 u Oonee % BONMPOCOB OUIMOOYHBI, OOJBIIMHCTBO BBHIBOJIOB
HC apryMCHTHUPOBAHLI UJIM apr'yYMCHTUPOBAHBI HCIIPABUJIIBHO

Ilpumepnule éapuanmal mecmogvlx 3a0aHU
no meme «Azpecammuwle cocmoanusn eeujecmear «I azory

1.HauMeHbIIeH MJIOTHOCTHIO 00/1a1a10T BellleCTBA B COCTOSIHUM
- Ta3000pa3HOM;
-KUJIKOM;
-TBEPJIOM.

2. JlaBjieHUEe He 0KA3bIBaET BJIMSIHHUS HA BENIECTBA B COCTOSTHUM:
- ra3000pa3HoOM;
-KUJIKOM;
-TBEPIOM.

3. HauboJib1ee MeKMOJIEKYJIAPHOE PACCTOSIHHE XaPAKTEPHO 1JIsl COCTOSIHMS:
- ra3000pa3Horo;
-)KUJIKOTO;
-~TBEPJIOTO.

4. UneaabHbIH 1a3 3T0:
-IIPUPOJHBIN;
-IIPOU3BOICTBEHHBII;
-BOOOpaxxaeMblil.

5. OTk/I0HeHHs peajibHOIO ra3a oT U1eajJbHOro 0oJiblie:
-4eM HUKE TEMIIEPATypa U BBILLIE 1aBICHUE;
-4eM HUXKE TeMIIEpaTypa U HUKE JaBIICHHUE;
-4eM BBILIE TEMIIEPATYPA U BBILIE JABJICHUE;
-4eM BBIIIE TEMIIEpATYypa U HUKE JIaBJIICHUE.
6. /liis1 naeabHBIX ra30B He YYUTHIBAIOTCS:
-TOJIBKO MEKMOJIEKYJIIPHBIEC CHIIBI;
-MEKMOJICKYJISIPHBIE CUITBI U 00BEM MOJIEKYI;
-CHJIBI B3aMOJICUCTBUS YUUTHIBAIOTCS, 2 00BEM -HET;
-CHJIBI B3aUMOJICHCTBUSI HE YUUTHIBAIOTCS, a 00BeM -J1a.

7. 3akon boitasi-MapuoTTa BhIpaKaeTcs:
P1V1= PV,
P1Vo=PyVy;
P1V1T1=PaVoTy;
P1V1/T1 = P2V2/T2;

8. JIuHuu, BoIpaKkaoIme 3aBUCUMOCTH H3MEHEHHs 00beMa OT JaBJIeHHsl TPU NMOCTOSIHHOIM
TeMnepaType Ha3bIBaKOTCS:

-M30TepMa;

-M30X0pa;

-n300apa;




-amgauabara.

9. Ilpu HarpeBaHuu Ha 1°C MPH MOCTOSTHHOM JaBJIEHUH 00beM yYBeJINYNBAECTCSH:
B 2-4 pa3za;
B 10 pa3;
Ha 1/273,15 gactb o6bema mpu 0°C;
HE YBEITUYMBACTCA.

10. IIpu HarpeBaHuM Ha 1°C MPHU MOCTOAHHOM 00beMe JaBJieHHe YBeJINYUBaETCS:
B 2-4 pa3za;
B 10 pa3;
Ha 1/273,15 wacts gasierus mpu 0°C;
HE YBEITUYMBACTCA.

11. YpaBuenue I'eii-JItoccaka nmeeT BU/;

Vi=Vp (1+(Xt),
Vi= Vo (1- at);
Vo =Vi(a+1t);
Vo = Vi (1+at);
12. YpaBuenue lllapass umeer Buj;
Po =P (1+at),
Py = Po (1+at);
Pt = PO (1' at),
Py=Po (a +1);

13. Beinunna a B ypaBHennu I'eii-JIroccaka Ha3piBaercs:
CTENEHbIO TUCCOLMALINY;
K03(PPHUIIMEHTOM TEPMHUUYECKOTO PACIIUPEHHUS;
TEPMHUECKUM KOA(P(PUIIMEHTOM yIIPYTOCTH;
TEeMIIEpaTypHas MONpaBKa.

14. Beinunna o B ypaBHenuu lllapas nassiBaercs:
CTENEHbIO IUCCOLMALINY;
KO3(PPHUIIMEHTOM TEPMUUYECKOTO PACIIUPEHHUS;
TEPMHUUYECKUM KOA(P(PUIIMEHTOM yIIPYTOCTH;
TeMIEpaTypHas MONpaBKa.

15. MaTemaTnueckoe Boipa:keHue 3akoHa I'eii-JIroccaka (mpu a0coJIIOTHOM TeMmepaType):
V = const;
P = const;
V #const;
PV = const;

16. MaTtemaTnueckoe Boipa:keHue 3akona lllapas (npu adco10THOM TemMnepartype):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenune Menneseea -Kianeiipona:
PV =T,
PV =RT;



PV =nRT;
PT =nRV.

18. Eciin 3navenue R =8,314, T0 COOTBETCTBEHHO eIMHMIICH M3MEePEeHHUSs SIBJISIETCH:
JIK/KMOmb.Tpa. ;
J1.ATM/KMOJIb;
MM.PT.CT/KMOJIb.

19. ®u3nyeckuii CMbICJ YHHBEPCAJbHON ra30Boii MOCTOSIHHOI R onucbiBaeTcsi COOTHOIIEHUEM:
R=A;
R=T;
R=-A;
R=PV,

20.ITepeBoa K HOPMAJIBLHBIM YCJIOBUSIM OCYIIECTBJISICTCSH:
PoVo/To = P1V1/T1
PoVoTo = P1ViTy
PoVo/Tl = P1V1/T0
P()Vo/ To =nRT

21.0cHOBHOE YpaBHeHHEe KHHETHYECKON TeOPUH ra3oB:
PV =1/3N, -m- U?
PV =2/3N, -m-U>
PV =N,m-U
PVT =1/3N, -m-U’?
22. KuHeru4eckasi JHeprusi MoJeKyJbl raza:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.

23.3aBUCMMOCTDH CKOPOCTH JABHKEHHUS MOJIEKYJIbl 0T MX MACChI:

U _fm. U _m U _m U _m
U‘2 U, U_z m, Uﬁz m, u. M

2

24.3aBMCHMOCTDH CKOPOCTH JABHKEHHUSI MOJICKYJIbI OT TeMIIEPATYpPbI:

Q_F.i_\/ﬂ Uu_ L. YT,
g, \T. ¢ T g, =y T

25. CpenHsisi CKOPOCTDH ABUKEHHUSI MOJIEKY.JI:

0:1/3ﬂ; Uzwlﬁ; U:RTm;L]:ﬂ.
M M RT

26. B ypaBnenue Ban-nep-Baajbca BHOCSTCH IONPABKU:
TOJIbKO Ha MEKMOJIEKYJISIPHBIE CHIIBL:
TOJBKO Ha 00BbEM;
Ha MEXMOJIEKYJISIPHbIE CUJIBI U 00BEM;



HE€ BHOCATCA HUKAKHC.

27. Cuiibl MeKMOJIEKYJISIPHOTO MPUTHAKEHUS BO3PACTAIOT:
00paTHO MPOMOPLHOHATEHO 00BEMY;
00paTHO IPONOPIUOHATILHO KBaApaTy o0bema;
IPsIMO  TIPOTIOPITUOHATIEHO 00BEMY;
00paTHO IPOMOPIMOHATILHO KBaJApaTy o0bema.

28. YpaBHenue Ban-nep-Baannca umeer Bua:
(P-a/V?)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V4)(V-b)=RT.

29. KpuTtn4eckasi TemMnepaTypa 3T0 Temieparypa:
pU KOTOPOM ra3 C)KUMAeTCs IIPH JIF0OOM JaBJICHUU;
IIPU KOTOPOM a3 CKUMAETCs MPU HU3KOM JIaBIICHUH;
I[P KOTOPOM I'a3 HC CO)KUMACTCA HHU IIPHU KaKOM JaBJICHHUU,
IIPU KOTOPOM a3 CKUMAETCS MPH BHICOKOM JIABJICHHH.

30. YpaBHenue Ban-nep-Baasibca Xopouio BbINOJIHSIETCS NPU:
CpEHEM JIaBJICHUMU;
HU3KOM JIaBJICHUU;
BBICOKOM JAAaBJICHUMH,
HE BBINOJIHSETCSA HU MPU KAKOM JIaBJICHUU.
31. IlpuBeneHHOe JaBJIeHHE ONIpeae/IsieTCs:

P P,
T=—",; T = . o=T-P; r=T-P,
P, P '
32. IlpuBeneHHasi TeMIEPaTypa ONpene/sieTcs:
T, T
T=—"; T=—osj, t=T-17,, t=1, P.
T T

kp.
33. UneanbHOM ra3oBoi CMeChbI0 Ha3bIBAETCH CMECh, KOTOpAasi:
UMeEeT KPUTUYECKYIO TEMIIEPaTypYy;
MUMEET KPUTUUYECKOE JIaBIICHUE;
MOTYUHSETCS 3aKOHAM HUJI€AJIbHBIX Ia30B;
HE MOJUYMHSIETCS 3aKOHAM UJCANIbHBIX Ta30B.
34. 3axoH /[a;bTOHA BhIpakaeTcs ypaBHEHUEM:
P06m.vo6m.: RT,
P06m.vo6m.= nRT;
P06m.vo6m.: Zn RT,
Posu/ Voo = RT.

35. 3akon JaabToHa (¢ yueTom 3akoHa boitasi-Mapuorra):
Poom/Voom= P1V1;
PO6IJ.L/VO6H.L: Pl/Vl,
Po6m/Voom= NP1V1;
PO6IJ.L/VO6H.L: nRT.
Tema: Tepmoounamuxa

1. Ecnm nipu pasinoskeHUU mepxJioparta Kajaus, COTJIacCHO TS PMOXUMHYECKOMY YPaBHEHHUIO
KC104r) = KC1(18) +202 (1 ArH? =33 k/[x, obpazoBanock 10 Monb KUCIOPOA, TO

KOJIMYECTBO 3aTPAYCHHOI'0 TeIJla paBHO KJIx
a)165, 0)132, B) 66, r) 660.



2. B COOTBETCTBHU ¢ TEPMOXUMHYECKUM YPABHEHHEM
FeO(TB) + H, (TA3) = Fe(TB) + Hzo(rAg) ArHO =23 KI[)K, JJIA TIOJIY4YCHU A 560 r xxenes3a

HE0OXO0IUMO 3aTPaTHUTh kJ>K TEIIOTHI:
a)23, 0)115, B) 560, r) 230
3. Jns nomydenus 22,4 n(n.y.) ammuaka 1o peakuud  Noy +3Ho ) =2NH3 -93,2 xJIx,
TpedyeTcs 3aTpaTuTh kJ[>K TeriaoTsl
4,
a) 69,9, 0)139,8; B) 93,2; 1)46,6.

5. PactBop, comepxamuii 11,6 r Bemectsa B 400 T BOJIBI 3aMep3aeT MPHU TEMIIEpaType -0,93°C
(KH20 = 1,86 rpam.xr/moinb). MossipHas Macca paCTBOPEHHOTO BEIIECTBA paBHA

I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
6. PacrtBop, comepxkammii 12 r moyeBuHbl (Mr=60) B 100 T Bogsl (KH,O = 1,86 rpan.kr/mMoms).
MonsipHasi Macca paCTBOPEHHOT'O BEIIeCTBa paBHA I/MOJIb.
a) 29,0; 0)58S; B) 116; r) 87

7. PactBop, coaepxamnuii 15,6 r HeanekTpoauTa B 100 T qusTmnoBoro 3¢upa (Eapupa = 2,12
IpaJ.KI/MOJIb), 3aKHUIIAET MIPH TeMIepaType Ha 4,24 rpagyca BbIIIe, YeM YUCTHIH paCTBOPHUTEIb.

MoutsipHast Macca pacTBOPEHHOTO BEIIECTBA paBHA I/MOJIb.
a) 78; 0)156; B) 117, r) 39.
8. PactBOp, comepxkammii 4,6 r rmnepuHa (Mr=92) B 100 Bomer  (KBomet = 1,86

Ipaj.Kr/MOJIb), 3aMep3aeT Mpu TeMIeparype:

a) -0,93; 06)-0,186; B) -0,372; r)-0,465
9. PacrtBOp, comepxkamuii 9,2 T atunmoBoro cnupra (Mr=92) B 200 Bomger  (KBomer = 1,86
Tpaj.KI/MOJIb), 3aMep3aeT Py TeMIeparype:

a)-1,86; 0)0,186; B) 1,86; 1)-0,186.
10. MomnsipHast Macca HEdIIEKTPOJIUTA, PacTBOP 6T KoToporo B 100 M1 BOABI  KHUIIUT TIpU 100,52°C

paBHa I/MOJb.
a) 10; 0)6; B) 40; r) 60
11. KoHueHTpanus pacTBOpa IIIFOKO3bI, KUTIAIIETO TMPHU 100,780C (EH20 = 0,52 rpaa.kr/mMomnb),
paBHa I/MOJIb.

a) 0,3; 0)1,5 B) 0,5; rl.
12. JInst TOTO, YTOOBI MOBBICUTH TEMITEPATYPY KHUIIEHHS BOIBI HA 1,04°C neoGxommmo B 500 T BOJBI
pPacTBOPUTH r rroko3bl (Mr=180). (EH20 = 0,52 rpaa.kr/mMon)

a) 180; 6)90; B) 360; r) 240.
13. It ToTrO, YTOOBI MOBBICUTH TEMIEPATYpy KHUIICHUS pacTBOpa Ha 1,04°C Heo6X0mmMO 4TOOHI

KOHIICHTpalllsl PACTBOPEHHOI'O BELIECTBA COCTaBUIIA mons/kr (EH,O = 0,52
rpaja.Kr/MOJIb)
a) 0,5; 0)0,2; B) 2; r) 1.
14. /Ing nonyyeHus: pacTBopa STHJICHIJIMKOJIS, 3aMEP3atoIero npu -37,2°C, Heo6xommmo B 500 T
BO/IbI PACTBOPUTH r atunerraukons (Mr=62). (EH,O = 0,52 rpan.xr/mons)
a) 620; 0)310; B) 930;  1)465.
12. OcMoTHueckoe naBiaeHUE pacTtBopa, conepxkamero 9,0 r rmoxo3sl  (Mr=180) B 500mu
pactBopa nipu 298K, paBHO kl]a.

a) 123,9; 0)371,5; B)247,6; 1) 595,2.
13. OcMmoTHueckoe JaBiieHHe pacTBOpa TIHUIEpUHA ¢ MOJSIpHOW KoHIeHTpamnueit 0,1 Moaw/n mpu
25°C paBro klIa.

a) 51,6; 6)123.8; B)61,9; r)247,6.
14. JIns HecaMONPOU3BOJIBHBIX MPOLECCOB 11 3aKOH TEPMOIMHAMUKH MO>KHO IIPEICTaBUTh B BUJIE:



a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. Duransnuu obpazoBanus MgSO4 COOTBETCTBYET TEIUIOBON AP EKT peaKIuu:
Mg + S + 20, = MgSOq4
MgO + S0z = MgSO4
Mg + S0, +0, = MgSO4
MgO +S +3/2 O,= MgSO,
15. HanGosnpieMy 3Ha4€HUIO SHTPOIMH COOTBETCTBYET coctosiare H,O:
HzO(rAg) pu 398K
HzO(TB’) IIpu 273K
HZO(TB.) npu 200K
HzO()KHH) IIpu 273K
16. Ilpu yBennuennn temneparypsl B cuctreme CoHyry + HoOry =Co,HsOH ) AH<O paBHOBecHe
M3MEHUTCS HEOJTHO3HAYHO;
CMECTHUTCSI B CTOPOHY IIPOJIYKTOB PEAKIIUH;
HE U3MEHUTCS
CMECTHUTCSI B CTOPOHY MCXOIHBIX BEILIECTB.

Kpumepuu OUEHKU omeema cmydeuma npu 6bINOJIHEHUU MeCcmoeBblx 3a0aHuil

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

O1neHKa «OTIMYHOY» BBICTABISIETCS CTYIEHTY, €CIIM OH TJTyOOKO M MPOYHO
OCBOWJI IMPOrpaMMHBIM MaTe€pUall, HCYEPIBIBAIOLIC, IIOCIEAOBATEIBHO,
YETKO U JIOTHYECKH CTPOMHO €r0 M3J1araeT, yMeeT TECHO YBA3bIBAaTh TEOPUIO
C MPaKTHKOH, CBOOOIHO CHpaBIISETCS € 3a/JadaMM, BOIPOCAMU M APYTUMH
BHJIaMH TNPUMEHEHMS 3HAHWW, MPUYEM HE 3aTPyIHSAETCS C OTBETOM IIpU
BUJIOM3MEHEHNH 331aHUH, TPaBUILHO 00OCHOBBIBAET IPUHSATOE PELICHHUE.

XOpOIIO

OneHka «XOpOLIO» BBICTABISETCS CTYJIEHTY, €CIM OH TBEPAO 3HAET
Marepuasg, TIpaMOTHO M II0 CYIIECTBY H3JIaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, NPABWIBHO IPUMEHSET
TEOPETUUECKUE TI0JIOKEHUS IIPU PELIEHUHN ITPAKTUYECKUX BOIIPOCOB U 3a7ad,
BJIa/Ie€T HEOOXOMMBIMU HaBbIKAMH M MPUEMaMH UX BBIITOJIHEHUS.

YIOBJIETBOPUTEIILHO

OneHka «yJIOBIETBOPUTEIBHOY» BBICTABIIAETCSA CTYAEHTY, €CIIM OH UMEET
3HaHUSA TOJIBKO OCHOBHOI'O XapakTepa, HO HE YCBOWI €ro JIeTaleu,
JIOTYCKaeT HETOYHOCTH, HEJAOCTAaTOYHO TMpaBWiIbHBIE (HOPMYIHPOBKH,
HapyILIEHNs JIOTMYECKOM NOCIIEI0BATENBHOCTH B U3JI0KEHUHU ITPOTPAMMHOIO
MaTepHala, UCIBITHIBACT 3aTPYAHEHNUS IPU 0OOCHOBAHUH OTBETA.

HCYAOBJICTBOPUTCIIBHO

OneHka «HEyIOBIETBOPUTEIIBHO» BBICTABISAETCS CTYAEHTY, KOTOPBI HE
3HAaeT 3HAYUTENIbHOM YacTH NPOrpaMMHOr0 Marepuaia, JAOMyCKaeT
CYIIECTBEHHbIE OIIMOKH, MMEET 3aTPyAHEHUs MpPU OTBETE Ha BOIPOCHI U
000cHOBaHMM OTBETOB. Kak mpaBmilo, OLEHKAa «HEYIOBIECTBOPUTEIBHO
CTaBUTCS CTYAEHTaM, KOTOpbleé HE MOTYT MpPOAODKUTH oOydeHue 0e3
JIOTIOJTHUTEJIbHBIX 3aHATHH 110 COOTBETCTBYIOUIEH TMCIUIUIMHE.

Ilepeuenv ¢onpocos Kk Ixzameny
S cemecTp

1. ATPETATHBIE COCTOSHMS BEIIECTBA. TIOHSATUE OB WJIEAJIBHBIX U PEAJIBHBIX T'A3AX.
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIAPHO-KMHETUYECKOUW TEOPUU TA30B. PACIIPEJIEJIEHUE
YACTHI] 110 CKOPOCTAM HX ABMXEHKS. CKOPOCTU. HAMBOJIEE BEPOSITHAS IIPU JAHHOM
TEMIIEPATYPE, CPEJIHAA APUOMETHUYECKAS U CPEJHAA TEOMETPUYECKA L.
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VYpaBHEHHE COCTOSHUS HWIEATBHOrO Ta3a. BhIBOA yHHUBEpPCaIbHOW Ta30BOM MOCTOSHHOM.
N3o0tepMma uaeanbHOro rasa.

OCHOBHBIE 3aKOHBI HJICUTbHBIX Ta30B: boiisa- Mapuotra, [laps, ['eit-JIroccaka. M3oTtepmsl,
n300aphl U U30XOPHI UACATILHBIX Ta30B.

Peasibubie Ta3pl. YpaBHeHue Bau-nep-Baanbca. M3otepma peansHoro rasza. Ilonstue o
KpUTHYECKUX NapameTpax. [IpuBeneHHbIe mapaMeTphl.

I"azoBbie cmecu. 3akoH [lanproHa. [TapunanbHble BETUYUHBI.

Kunkoe cocrossHue. [IoBEpXHOCTHOE HATSKEHUE KUAKOCTEW. [I0BEpXHOCTHO-aKTUBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. Bsa3kocTh, koo duiuent Bszkoctu. Kunemaruueckas
BSI3KOCTb, TEKY4ECTh.

Hcnapenue u KUneHue kuaKoCTeN.

TBepnoe coctositHue. OCHOBHBIE CBOMCTBAa TBEPABIX BELIECTB. AHU30TOIHUS TBEPJIBIX
BewiecTB. IlnaBneHue u orBepiaeBaHue BemecTB. OCHOBHBIE THIBI KPUCTAJUIMYECKUX
pelIeToK. YIPyrocTh napa HaJl TBEpAbIMH TEJIaAMH.

OCHOBHbBIE TIOHATHS M BEJIMYMHBI TepMOAMHAMUKU. CucTeMa B TepMOJAMHAMHUKE. THIIBI
cuctem. ®Daza, KOMIIOHEHT, TapaMeTpbl, (YHKIUU COCTOSHUSA. VIHTECHCHBHBICE W
SKCTEHCUBHBIE IapAMETPHI.

AbGcomotHas Temneparypa. @yHkuuu cocrostHus. I[lonstue npouecca. PaBHOBecHOoe,
CTaIlIOHAPHOE U MepexoAHoe cocTosiHUS cucTteMbl. L{uknnyeckue nporeccel. OOpaTumMblie U
HeoOpaTUMBbIe MPOIIECCHI.

HyneBoii 3akoH TepmoinHaMuKU. PaBHOBecHe. 3aKOH TEPMUYECKOTO PABHOBECHSI.

Pabora mpomecca. M3mepenue paboThl B pa3lIW4HBIX Tpolreccax. Pabora pacmmpeHus
UJCaNbHbIX Ta30B B M30TEPMHUYECKHUX, H300apHBIX, H30XOPHBIX U aauabaTUYecKuX
nporeccax.

[lepBbiii 3akoH TepMoaAMHAMUKH. CMBICH €ro, OCHOBHbIe GopMynupoBku. I[loHsTue
BHYTpEHHEH 2HEepruu. MaTemaTH4eCcKoe BhIpaKEHUE MEPBOT0 3aKOHA TEPMOTUHAMUKH.
[lepBBIii 3aKOH TEPMOAMHAMUKH A1 M300apPHBIX M U30XOPHBIX MPOIECCOB. DHTAIBIUS.
TennoTta nMpu NOCTOSIHHBIX JIaBIICHUU U 00bEME.

Tennoemkocts. Cpeanss TeroeMKocTb. MosnsipHast TemoeMKocTb. Cp u Cy.

Tepmoxumust. 3akon ['ecca. [lonsitue, hopmynupoBka.

Pacuersr TemnoBsix 3 dexToB XuMudeckux peakiuid. [lepBoe cneactsue u3 3akoHa [ecca.
[ToHsiTHE TEMIOEMKOCTH 00pa3oBaHus. ATOMHAs TEIJI0Ta 00pa30BaHUsI.

Tennora cropanus. Bropoe cienctsue u3 3akona ['ecca. 3akon Kupxroda.

DHeprus XMMHUecKUX cBsizel. Tperwe ciencTsue U3 3akoHa ['ecca.

Bropoe Hauano TepMoAMHAMHUKU. 3aqadyM, pemaeMmble 1 U 2 HavyalioM TEpMOAMHAMHUKH.
[TonsiTHe caMOTIPOU3BOJIBHBIX MPOIecCOB. DOPMYITHPOBKH 2 3aKOHA TEPMOIUHAMUKH.
[TpuHIMIT AEWCTBHUS TEIUIOBOM MaIlIMHBL. BBIBOJ TepMOIMHAMUYECKOTO KOd(UIueHTa
MOJIE3HOTO ACUCTBUS (K.II.1.).

OOparumenii nukn KapHo. Martemartuyeckoe BbIpakeHHE 2 3aKOHA TEPMOIMHAMHKH.
OHTpoNHUS.

[TonsiTe 00 »HTpomHMH. DHTPOIMUS KaK Mepa HAIPaBJICHHOCTH IIpoliecca W Ipeneia ero
MPOTEKAHUS.

®opmyna bonbliMana. DHTpomus OOpaTUMBIX M HEOOpaTUMBIX IMpoleccoB. M3meHeHue
SHTPOIUH B HEKOTOPBIX PABHOBECHBIX MPOIIECCaXx.

OO01mure COOTHOIIEHUS.

Xapaktepuctuueckre GyHKIUHA U TEPMOJIMHAMUYECKUE TTOTSHITHAIBL. DHEprus [ enpMrobia
WJIM U30XOPHBIN MOTEHUIHAT.

Oneprusi ['n66ca nnu n300apHbIi moTeHIMan. Kpurepun caMonpon3BOIBHOTO MPOTEKAHUS
nporecca.

dF u dG xak Mepa paBHOBECHSL.

YpaBuenuss Macksenna.

Tperhe HauaIO TEPMOJIWHAMHUKY WM TeIioBas TeopeMa HepHcta. MakcumanbHas paboTa u
XUMHUYECKOE CPOJICTBO.
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[TonsitTue o pactBopax. PactBopuTenr u pacTBopeHHoe BemecTBO. Kiaccudukanus
pacTBOPOB MO arperatHomMy coctostHuio. ConbBararus. CriocoObl BRIpAKEHUST KOHIICHTPAITUN
pPacTBOpOB.

CymHOoCTh npo1ecca pacTBOPEHHUSL.

PacTBOpuMOCTh Ta30B B KHAKOCTSX. 3aKOH ['€Hpu M clIeACTBUS M3 HEro. 3aBUCHUMOCTH
pacTBOPUMOCTU OT TEMIIEpaTypbl U HAIUYMs IOCTOPOHHUX IpuMeceid. PacTBopuMOCTh
TBEPJBIX BELIECTB B JKUJIKOCTSX.

B3anMuass pactBOpUMOCTBH kuAKOCTEeW. I[IpuMep OrpaHM4eHHONW pPacTBOPUMOCTH JBYX
JKUJKOCTEH (CUCTEMa aHWJIMH — BOJIA).

Paz6asnennsie pactBopsl. Juddysus u ocMoc B pacTBopax.

OcMmoc. OcmoTnueckoe aBiieHre. MeToabl U3BMEPEHHUS] OCMOTUYECKOTO JaBICHUS.
[TonwxkeHue naBiIeHMs] HaACBILIEHHOrOo mapa pactBoputens. llepBbiii 3axkon Payns, ero
MaTE€MaTU4YeCKOE BhIPAXKEHUE.

TeMneparypbl 3aMep3aHus U KUIIEHHUS pacTBOPOB. BTopoii 3akoH Payuns.

CaoiicTBa paz0aBieHHBIX pacTBOpoB. 3akoHbl Paynsa, I'enpu, Baut-I'odda. I'paduueckoe
IIpeAcTaBlIeHUE 3aKkoHa Payis.

[TonoxuTtenbHble U OTPULIATENILHBIE OTKJIOHEHHS OT 3aK0oHa Payisi.

AxtuBHOCTE. KO3 UIMEHT aKTHBHOCTH.

Juarpamma paBHOBecHs JKUIKOCTh — TMap B OWHApHbIX cucTemax. [lepBbili 3aKkoH
KoHnosanosa. /[uarpamma «1aBJIeHHE — COCTaB CUCTEMBI». [IpaBuio peryara.

O®pakuvoHHas mneperoHka. McmapeHne M KOHAEHCAlMsi pacTBOPOB Ha JuarpaMme
«TeMIieparypa KUIIEHHsI — COCTaB PaCTBOPa».

Bropoii 3akon KonoBanoBa. A3€0TpOMHBIE pACTBOPHI.

Cuctembl romoreHHole u rereporeHHbie. @a3a. Kommonent. CreneHb cBOOOABI B
buznyeckux u XumMuueckux cucremax. [Ipasuno ¢as.

PaBHOBecue B 0THOKOMIIOHEHTHBIX cucTeMax. JluarpaMma coCTOSIHUS BOJBI.

PaBHOBecHE B OIHOKOMIIOHEHTHBIX cHUcTeMax. JluarpaMMa cOCTOSIHUS CEPBI.

PaBHOBecue B JIBYXKOMIIOHEHTHBIX cHcTeMax.  [loHSTHE O TepMHYECKOM aHalIu3e.
Juarpamma miaBkoctu Bi-Cd

6 cemecTp
[ToBepxHOocTHBIE siBieHUA. ApacopOuusa. OcHOBHbIE NOHSTHUS. AJCOpOEHT, aacopOar.
VY nenpHas MOBEPXHOCTb.
Tunbl a1cOpOIIMOHHBIX B3aUMOCHCTBUN.
N3otepmbl ancopOuuu. Ypasuenue ['enpu.
N3otepmsl ancopbuun. YpaBHenue JleHrmropa.
AncopOIus cMecH ra3os.
YpaBHeHHe U30TepMBI aicopO1uu napoB - ypaBHeHue bOT.
Onexrpoxumus. Beenenue B anekrpoxumuto. I[Iposoanuku 1 u 2 poga.
Knaccuueckass Teopusi 3JIEKTPOJIMTUYECKONW AMCCOLMAIMK. SIBIEHUS, XapakTepHbIE IS
pacTBOPOB DJIEKTPOJIUTOB: OCMOTHYECKOE JAaBJIICHHWE, [ABJICHHE Ilapa HaJ pacTBOPOM,
TEII0BOM 3P PeKT HENTpanu3auu U Ip. SBICHUS.
OCHOBHBIE TIOJIOKEHUS TEOPUH IJIEKTPOIUTHUYECKON auccounanuu Appenuyca. Hemocratku
ee.
HoH — nunonapHOE B3aMOJEHCTBHE B PACTBOPaXxX 3JIEKTPOJIUTOB. DHEPIUs KPUCTAIUIMYECKOU
PEIIETKH.
DHeprusi coJibBaTaluu.
PeanbHast 1 XMMU4YECKast SJHEPTUU COJIbBATALUH.
OHTpOIUs COJbBATALMU U YUCJIA COJIbBATAlUU HOHOB.
NoH-noHHOE B3aMMOJICHCTBUE B PACTBOPAX DJIEKTPOJHUTOB. TE€pMOIMHAMUYECKOE OMUCAHHUE
paBHOBECHI B pacTBOpax JIEKTPOJIUTOB.
Pacnpenenenne HOHOB B pacTBOpE JIEKTPOJIUTA U OTEHIMAT HOHHOM aTMOC(EPHI.
Teopus lebast — ['tokkens 1 KOAPPHUIMEHT AKTUBHOCTH.
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[Tpumenenue Teopun Jlebas-I rokkemns K c1abbIM IEKTPOIUTAM.

HepaBHoBecHEbIE SIBIICHUS B pacTBOpax MEKTPoauToB. OOIIast XapakTepUCTHKA.

Huddy3ust u Murpanmsi HOHOB.

N3mepeHue 31eKTpOIpOBOAHOCTH. Y I€JIbHAS AJIEKTPOIPOBOIHOCTb.

DOKBUBAJICHTHAs 3JIEKTPONPOBOIHOCTD. 3akoH Konbpayiia.

Yucna nepeHoca.

3aBUCHUMOCTh TMOJBUKHOCTH, AJIEKTPOMPOBOJHOCTH U YHUCEN NEpeHOca OT KOHIEHTpalUu.
DddexT penakcanuu u nekTpodoperndeckuii 3hdexr. 3akon pazBeneHuss OcTBaiba.
TepMoanHaMuKa 3JEKTPOXUMHUECKUX DIIEMEHTOB.

Bo3HMKHOBEHME NBOMHOTO 3JIEKTPUUYECKOTO CIOSL.

DNEKTPOXUMHUYECKHE AIEMEHThI. DieKTpruueckast cuia. CKauku MOTeHIHaIa.

CtpoeHue rpaHullbl JIEKTPOI-PACTBOP.

BenuunHa u 3HaK 3J1€KTPOIHOTO MOTEHIHAA.

N3mepenue D/IC.

3aBUCHUMOCTh DJIGKTPOJHOTO TOTEHIMana OT KOHIEHTpanuu pactBopa. CraHIapTHBII
AJIEKTPOHBIN NOTeHIMAl. Y paBHeHue HepHcra.

DIIEKTPOAbl CPaBHEHHUS. DNEKTpoasl 1 u 2 poxa.

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE AIEKTPO/AbI. ['a30BbIE AIIEKTPOIBI.

DNEKTPOXUMHUYECKHE HJIEMEHThl W Ienu. KOHIIEHTpAIMOHHBIE 3JIEMEHThl. XHUMHUYECKHUE
AJIEMEHTHI.

[TonstTe xuMuYeckoi KUHETHKH. KWHETHMYecKHii M TEePMOJWHAMUYECKHH MOIXOABI K
PacCMOTPEHUIO CKOPOCTH XMMUYECKON pEaKLIUH.

CxopocTb XUMHUYECKOH peakiui. OCHOBHBIE MOCTYIAThl XUMUYECKOW KUHETHUKU. CpenHsis u
HCTUHHAs CKOPOCTH.

Kunernyeckass knaccudukanus peakuuil. MOJEKyIsIpHOCTh U TMOPSAOK  pEeakiuu.
PaccmoTpeTs Ha nmpumepax.

Kunernka Heobpatumoit peakiuu 1 mopsaka.

Kunernka HeoOpaTuMoi peakiuu 2 nopsjaxa.

Kunernka HeoOpaTuMoi peakiuu N-2o0 MOPAIKA.

JIBycTopoHHue peakuuu 1 U 2 mopsiiKoB.

[TapannensHbIe peakiuy.

[TocnenoBarenbHbIE PEAKIINH.

CornpsiKeHHbIE peaKIuu.

BinustHue Temnepatrypbl Ha CKOPOCTh pEaKIIuu. JHEPTHs aKTUBAIMK. Y paBHEHHE AppeHuyca.
[{enubie peakiuu. [IpocTeie U pa3BETBICHHBIE LIETTHBIE PEAKIIUU.

Karanutuueckune peaximu. Knaccudukamumss XuMudeckux mporeccoB. OCHOBHBIE TMOHSATHUS
KaTanan3a.

['oMoreHHbIE KaTATUTHYECKUE PEAKITUH.

KucnorHo-ocHoBHOI Katanu3. Teopust KUCIOT U OCHOBaHUH.

Knaccugukanus THIOB KHCIOTHO-OCHOBHOTO KaTalln3a.

Kunertnka peakiuii KHCIOTHO-OCHOBHOTO KaTanu3a. CosneBbie 23PGEKTHl B KaTalln3e.
Pa3zButne ydenuir 0 rereporeHHOM Kartanuie. CTauu TEeTEePOTeHHBIX KaTaJuTUYECKUX
IIPOLIECCOB.

AKTHUBaIMs B TETEPOTCHHBIX KATATUTHYECKUX MPOIIeccax.

['eTeporenHble KaTAIUTUYECKUE PEAKIINH.

OCHOBHBIE TIOHSTHS KaTajdu3a: CPOACTBO K Karaau3aTtopy, HM30MpaTeabHOCTh JEHCTBUS,
OTpAaBJICHUE U T.1.

[loreHunanbHble KpHUBBIE [UISI HEKATAIUTHYECKMX TOMOTCHHBIX U  KaTaJTUTHYECKUX
TEeTEPOreHHBIX PEAKLIUMI.

AxTtuBupoBaHHas ajacopOiusa. Kunernueckas u auddy3rmoHHBIE O00JACTH TE€TEPOTEHHO-
KaTaJINTUYECKOro MpoIiecca.

Kunetnka rereporeHHbIX KaTAIUTUYECKUX PEaKIMi B CTaTHUYECKHX YCIOBUSX (pearupyer
OJIHO BEILECTBO U MPOIYKThI PEaKIIUU HE TOPMO3ST MPOIIECC).



58. Kunetuka npoiieccoB, B KOTOPBIX pearupyer OJHO BEIIECTBO U MPOJIYKT PEaKIM TOPMO3UT
IpoLecc.
59. UctrHHas U Kaxymiasicsl 3HepTUs aKTUBALIMU FeTEPOTeHHBIX XUMUYECKUX PEaKIHil.
IIpuMepbI 3K3aMeHANIMOHHBIX OUJIETOB
HHI'YIICKH TOCYJAPCTBEHHBIY YHUBEPCUTET

Jk3aMeHANIMOHHBIN OuiteT Ne _1 (yacTth 1)

TIO KYPCY «DPUBHUYECKAS XUMUSI»

IS CTYAEHTOB 3 Kypca crnenuaJbHocTH «DullX)»

Bonpocbl. 1. VYpaBHeHHe COCTOSHUS HIEabHOTO ra3a. BblBoj yHHMBepcalabHOW Ta3oBOi
IIOCTOSIHHOW. M30TepMa naeanbHOro rasa.

2. TenmoemkocTh. CpeaHsist TeMI0eMKOCTh. MossipHas TermioeMKocTb. Cp u Cy.

3. Jlumarpamma paBHOBECHs >KHAKOCTh — Map B OMHApHBIX cucTemax. IlepBbIid 3akoH
Konosanoga. /[uarpamma «1aBjieHue — cocTaB cucTeMbl». [IpaBuio peiuara.

bunet paccMoTpeH U yTBepk/I€H Ha 3aceaHuu Kadeapsl

3aB. xadenpoii, mpodeccop A.M.Camnamos

UHITYIIICKAUA FOCY)IAPCTBEHHI)II?I YHUBEPCUTET
IK3aMeHAMOHHBIH Oujier Ne _2 (wacthb 1)

TToKyPCY «DPU3UUYECKAS XUMMS»

IS CTYAEHTOB 3 Kypca cnenuaJbHocTH «DullX)

Bonpochl.l. OcHOBHBIE 3aKOHBI MJEalbHBIX ra3oB: boins- Mapuorra, I[llapns, Ieit-
Jlroccaka. M3oTepmbl, n300apbl U U30XOPHI HICATBHBIX TA30B.

2. Pabora mpouecca. M3mepenue paboTbl B pa3nuuHbIX Hporeccax. Pabora pacimumpenus
UACaNbHBIX Ta30B B H30TEPMUYECKUX, W300apHBIX, H30XOPHBIX M aJAMa0aTUYECKUX
Ipolreccax.

3. Jlmarpamma paBHOBeCHs >KHJIKOCTh — Tap B OWHApHBIX cuctemax. IlepBbiii 3aKoH
KonoBainoga. /luarpamma «aBieHue — cocTaB cucTeMbl». [IpaBuiio peruara.



bunet paccMoTpeH U yTBep»kAeH Ha 3aceaHuu Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKHA T'OCYJAPCTBEHHBIM YHUBEPCUTET

IK3aMeHALUOHHBIN Onjter Ne 1
ITOKYPCY «DUBUUYECKAS XUMWS» (UACTD 2)

A CTYIEHTOB 3 Kypca CHenMaJbHOCTH «XUMHA» (CHell.)
Bonpocel. 1. TloBepxHocTHbie siBaeHUsA. AncopOuus. OCHOBHBIE TOHSATHS. AICOpPOCHT,
ajcopOar. Y ienpHasi TOBEPXHOCTb.
2. 3aBUCHMOCTH JJIEKTPOJHOTO TMOTEHI[Malla OT KOHIEHTpanuu pactBopa. CTaHAapTHBIN
ANIEKTPOHBIN NOTeHIMal. Y paBHeHue HepHcra.
3. ITloreHuuanbHble KpHUBBIC [JS HEKATAUTHYECKHMX TOMOTEHHBIX M KaTaTUTUYECKUX
TreTEPOreHHBIX PEAKIIHMN.

buner paccMOTpeH 1 YyTBEpXKIACH Ha 3aceAaHuH Kaeaphl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKHUA TOCYJAPCTBEHHBIM YHUBEPCUTET

OKk3aMeHANMOHHBIN Omiter Ne _2 (yacrtp 2)
IIOKYPCY «®U3SHYECKAS XUMMHUSI»

IJIA CTYAEHTOB 3 Kypca CHEeNMAJLHOCTH «XUMHUA» (CHelL.)
Bonpocsbl.1. Tumnsl acopOIIMOHHBIX B3aUMOICHCTBHIA.
2. TloHsATHE XWMWUYECKOW KWUHETHKH. KWHETHYEeCKHA W TEPMOJUHAMHUYCCKHH TOIXOIBI K
PaCCMOTPEHUIO CKOPOCTH XUMHUYECKOW PEAKLIUH.
3. McTtuHHas v KaXyIascs SHEPTUs aKTUBAITUU TETEPOTCHHBIX XUMHUSCKHUX PEaKITHH.

buier paccMoTpeH U yTBEpK/IeH Ha 3acelaHuu Kadeapsl

3aB. kadeapoii, mpodeccop A.M.CanamoB

Kpumepuu OUEHKU omeéema Ha IK3aMeHne

4-GanbHas 1IKana [Toxazarenu Kpurepun

(YpoBeHb
OCBOCHMS)




OTIIMYHO

(TOBBIIIEHHBII
YPOBEHD)

Xopomo

(6a30BbIit
YPOBEHB)

VY 10oBETBOPUTEID
HO
(moporoBbIit
YPOBEHD)

Heynosnersopure
JBHO
(YpoBeHb He
chopmMHpOBaH)

ISR

[TonHOTa M3IOXKEHUS
TEOPETUYECKOTO
Marepuaa;

[TonHoTa u
MPaBUILHOCTh
peteHust
MPaKTUYECKOTO
3a/1aHus;
[TpaBUIBHOCTD W/WIIK
apryMEHTHUPOBAHHOCT
b W3JI05KEHUS
(TmocienoBaTeNbHOCTD
JIeCTBUI);
CaMocCTOATENBbHOCTh
OTBETA;

KynbTypa peun;

U T.J.

CryaeHTOM JaH TOJHBIM, B JIOTHYECKOM
IIOCJIEOBATENBHOCTH  PA3BEPHYTHIM  OTBET
Ha IIOCTaBIEHHBIM  BOIPOC, TIJ€ OH
IIPOJEMOHCTPUPOBAJI 3HAHMS IIpeAMETa B
NOJTHOM o0beMe y4eOHOH mporpamMsl,

JO0CTAaTOYHO FJ'IY6OKO OCMBICIIMBACT
JAUCHUIIIINHY, CaMOCTOATCIBHO, u
HCYCPIIBIBAIOIIEC OTBC€YACT Ha

JIOTIOJTHUTENIbHBIC ~ BOMPOCHI,  MPUBOJHT
COOCTBEHHBIC TPUMEPHI 1O MPOOJIECMATHKE
IIOCTaBJICHHOT'O BOIIPOCA, permmn
MPeUIOKEHHBIC MPAKTHYCCKUE 3aJaHus 0e3
OIINOOK.

CryneHTOM JaH pa3BepHYTbII OTBET Ha
[IOCTAaBJIEHHBIH  BOINPOC, TIN€  CTYIEHT
JIEMOHCTPHUPYET 3HaHUs, NPUOOpETEHHbIE Ha
JEKUMOHHBIX M CEMUHApCKUX 3aHATHSX, a
TaKXe MOJyYeHHbIE [TOCPEICTBOM H3yUCHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTEepHaAJIOB 10
KypCy, JaeT apryMEHTHPOBaHHbIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJTHOE  BJIAZICHHE  MOHOJOIMYECKOU
peublo, JIOTMYHOCTh U IOCJIEA0BATEIHLHOCTh
orBeTta. OHAKO JOIYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpaKTUYeCKHe 3aJaHusd ¢ HeOOJbLIIMMHU
HETOYHOCTSIMHU.

Crynenrom JlaH OTBET,
CBUJIETEIBCTBYIOLIUN B OCHOBHOM O 3HAHUH
MPOLIECCOB HA3y4aemMon JUCUATUINHBI,
OTJIMYAIOIIMNACA HEJOCTATOYHOM TiIyOMHON
U TIOJHOTOW PpACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BONPOCOB  TEOpUH,  CJabo
c(OpMUPOBAaHHBIMU  HaBbIKAMHU  aHalIM3a
ABJICHUM,  IPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI u IIPUBOJUTH MIPUMEPBHI,
HEJOCTATOYHO  CBOOOJHBIM  BIIaJ€HUEM
MOHOJIOTMYECKOW PEUYbl0, JIOTUYHOCTBIO M

noCICa0BaTCIBbHOCTBIO OTBETA.
I[OHYCKS.CTCH HECKOJBKO OIIMOOK B
COACpKaHNUN OTBETa )51 PEIICHUHA

MPAKTUYECKUX 3aJaHUI.

CTy,Z[CHTOM JaH OTBCT, KOTOpLIﬁ COACPIKUT

pan CEpBE3HBIX HETOYHOCTEH,
OoOHapyXMBAIOIIUKA HE3HAaHHE IPOLIECCOB
n3y4aeMoi MPEAMETHOM obnacru,

OTJIMYAIOIIMNACS HETJIIyOOKUM PpPacKphITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMU HaBbIKAMH
aHaJIN3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JaBaTb  apryMEHTUPOBAaHHBIE  OTBETHI,




ci1a0bIM  BJIQJIEHHEM  MOHOJIOTHYECKOM
peublo,  OTCYTCTBUEM  JIOTUMHOCTH U
MOCJIENOBATENLHOCTH. BriBobI
MOBEPXHOCTHHI. PernieHne MmpakTUYECKUX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CIIOCOOCH OTBETHTH HA BOIMPOCHI JIaXe MPHU
JIOTIOJTHATEIBHBIX ~ HABOAAIIMX  BOIIPOCAxX
MIPENo1aBaTes.

Ilpumepnaa memamuka Kypcoevix paoom

. DJIeMEeHTbl KHHETUYECKON TEOPUH I'a30B.

. NoH-nunonpHOE B3aUMOJIEICTBUE B paCTBOPAX 3JIEKTPOIUTOB.
. Kunetuka peakuuii B pacTBopax.

. OcHOBHBIE 3aKOHBI TepMOXUMUH. 3aKoH [ ecca.

. Kitaccuueckas Teopust 31€KTpOJIUTUYECKON JUCCOLMAIIIH.

. DneMeHTapHasi TEOPUS aKTUBHBIX CTOJIKHOBEHH.

. KuHetnka 1nenHbIX peakium.

. Teopusi akTHBUPOBAHHOI'O KOMILIEKCA.

. [IpuMeHeHre OCHOBHOTO 3aKOHA KHHETUKH K CIIOKHBIM PEAKIIUSIM.
10. HekoTopsle cBeleHUs O PacTBOpax.

11. ITpaBuio das.

12. Btopoii u TpeTuii 3aKOHbI TEPMOIUHAMHUKH.

13. O61mue NoHATHSA TEPMOJUHAMUKH U YPaBHEHUS COCTOSTHHSL.
14. DneMeHThl cTaTUYECKON TEPMOJAMHAMUKH.

15. Ilpumenenne BTOPOro 3aKOHA TEPMOAMHAMUKH.

O 00 1 N N B W —

Kpumepuu oyenxu Kypcoeoii padomui

Ouenka Kpumepuu ouyenku

Ot1anyno paboTa BBIITOJTHEHA B COOTBETCTBUU C YTBEPKICHHBIM TUTAHOM,
MOJTHOCTBIO PACKPBITO COZAEPIKaHUE Ka)KI0Tr0 BOIPOCA, CTYACHTOM
chOopMyYITHPOBaHBI COOCTBEHHBIE apTyMEHTHPOBAHHBIEC BBIBOIBI 110
Teme paboTel. OdopmiieHne paboTsl COOTBETCTBYET
npeabBIsieMbIM TpeOoBarusM. [Ipu 3ammTe paboThl CTYICHT
CBOOOJTHO BJaJIe€T MAaTepUAIOM U OTBEYAET Ha BOTIPOCHI.

Xopomro paboTa BBIIOJHEHA B COOTBETCTBUU C YTBEPKACHHBIM IIAHOM,
MOJIHOCTBIO PACKPBITO COZIEpkKaHUE KakI0T0 BOIIPOCa.
HesnauuTensHble 3aMedanus K opopmiieHuIo padboTsl. [Ipu 3amuTe
paboThI CTYJIEHT BJIaJICET MaTepHaiOM, HO OTBEYAeT HE Ha BCE
BOIIPOCBI.

Y10B1eTBOPUTEILHO paboTa BBIIIOJIHEHA B COOTBETCTBUU C YTBEPKICHHBIM IIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJEPKAHUE KAXKIOTO BOIPOCA.
CTyneHTOM He caienaHbl COOCTBEHHBIE BBIBOJIBI IO TeME pabOTHI.
['pyOsle HenocTaTku B oopmiieHHH padoTel. [Tpu 3amurte paboTs




CTYZACHT cl1abo BIIaZIceT MaTepHaIoM, OTBEYAET HE Ha BCE BOMIPOCHI.

HeynoBiieTBopuTebHO | paboTa BBIIIOJIHEHA HE B COOTBETCTBUU C YTBEPKJIEHHBIM ILIAHOM,
HE PacKpBITO COAEpkKaHUE Kaxk10ro Bonpoca. CTyIeHTOM He
C/IeTIaHbl BEIBOJIBI IO TeMe padoThl. I pyOble HEOCTAaTKH B
odopmiennn padotsl. Ilpu 3amuTe paboTHI CTyIEHT HE BIAEET
MaTepHaJIOM, HE OTBEYAET HA BOIIPOCHI.

9. YYEBHO-METOJUYECKOE U UTHOPOPMALIMOHHOE OBECHEYEHUE
T CIHATITAHBI

9.1. YueOHas 1uteparypa
a) OcHoBHAasA:

1. I'epacumos S.U. u ap. Kypc dusnueckoit xumun.M.: Xumua.1969,1.1;1970,1.2.

2. Kupees B.A. Kpatkuii kypc ¢puznyeckoit xumun. M.: Xumusi, 1978

3. Epemun E.H. OcHOBBI XUMUYECKOI KHHETUKU. Y4eOH.mocobue. M.: Bbicmast mkona,1976.

4. Namackuu b.b., Ilerpuit O.A. Dnextpoxumus. YdyeOH.mocobue. M.: Boiciias mkona, 1987.

5. Kaprymmnuckas A.W. u np. CO0pHUK 33124 IO XUMHYECKOW TepMoauHaMuke. M.: Beicimas mkodna,
1983.

6. Kucenera E.B. u np. COopHUK mpuMepoB H 3a1a4 no (usmueckoid xumun. M.: Beicmas mkona,
1983.

7.Kparkuii  crnipaBOYHUK (U3UKO-XMMHYECKUX BEIUYHMH, Toja.peAakiuuend Pasmens AA. u
[Tonomapesoiit A.M. JI.: Xumus,1983.

0) 1OMOJIHUTEIbHASA JIUTEpPaTypa

1.ITontopak O.M. TepmonuHamuka B ¢puzndeckoit xumun. M: Beicias mkosa, 1991

2.Ilpaktuyeckue pabotsl o pusndeckoir xumuu. Ilon penakuueinr Mumenko K.I1., PaBuens 3.A.A.,
[Tonomapesoit A.M. JI.: Xumus,1982.

4.IlpaktuxyMm no ¢pusnueckot xumuu. [lon penakuueit bynanosa B.B. u BopoOsesa H.K.

M: Xumus, 1986.

5. HoBocenoBa A.B. MeToibl HicciietoBaHUs reTeporeHHbIx cucteM. M.: Breicimas mkona, 1980.

9.2. UHTepHET-pecypchl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snextpoHHast OHOIHOTEKA

http://elibrary.ru/default.asp Poccuiickas narmonanpHast OubnnoTeka

http://primo.nlr.ru http:/nbmgu.rudnexTponnas oudnamorexa Poccuiickoit rocyapcTBeHHOM
OubIMOTEKN

9.3. IIporpammHoe obecnevyeHune

YHuBepcuTeT o0ecriedeH HeOOX0IMMBIM KOMITJIEKTOM JIMIICH3UOHHOTO U CBOOOTHO
pacmpoCcTpaHseMOro MPOrPAMMHOT0 00ECIIEYCHHUS, B TOM YHCIIE OTE€YECTBEHHOT'O MTPOU3BO/ICTRA.
Kaxapiii 00ydaronuiicss B TeUeHUE BCEro Meprojia 00ydeHuss o0ecrieueH UHINBUIyaTbHBIM


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

HEOI'PaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA
U3 10001 TOUKH, B KOTOPOH UMEETCsI TOCTYI K MH(POPMALMOHHO-TEJICKOMMYHUKALMOHHOM CETH
«/HTEpHET» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

YHuBepcutrer obOecreyeH  CIEAYIOIMIMM  KOMIUIEKTOM  JIMIEH3WOHHOTO  MPOTrPaMMHOIO

oOecrieyeHus.
1. Jluuen3noHHOE MporpaMMHOE obecreueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. I[Iporpammusiii komriekc MMUC “Busyanbnas Ctyaust TectupoBanus’

1.4. Antusupycuoe I10 Eset Nod32

1.5. CnopaBouno-nipaBoBasi cuctema “I'apant”

Hap;my C TPaAUINOHHBIMU U3JaHUAMU CTYACHTBI W COTPYAHUKH UMCIOT BO3MOKHOCTDH
IMOJI30BATHCS SJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabauya 9.1.
Ha3zBanme pecypca Ccbuika/nocTyn

DneKTpoHHass OMOIMoTeKka oHlaiH «EquHOe OKHO K http://window.edu.ru

00pa3oBaTEILHBIM PECypcam)

«O0pa3zoBaTenbHbIil pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIil 00pa30BaTENbHBIN TOPTAT: YUPSIKICHHUS, http://www.edu.ru —

nporpammel, crasaapTsl, BY3b1, rectol EID, THA

®denepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX http://fcior.edu.ru -

pecypcoB (DIINOP)

OBbC "KOHCVYJIBTAHT CTYZAEHTA". DnextpoHHas http://polpred.com/news

O6u0IMOTEeKa TEXHUYECKOTO By3a

N3znarensctBo «JlaHby». D1eKTPOHHO-O0MOIMOTEYHAS http://www.studentlibrary.ru -

crcTemMa

Pycckas BupTyaibHasi OMOIMOTEKa http://rvb.ru —

UznarennbctBo «JlaHby. DIEKTPOHHO-OHOIHMOTEUHAS http://e.lanbook.com -

crcTemMa

EsxenenenbHUK Hayku U oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunast snektponHas Oubauoreka «e-Library» http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHPOpMUIO»

NudopmanmonHo-nipaBoBas cucrema «I apant» CereBas Bepcusi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHON
cetu Unarl'y

ONeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

TpeboBaHMs K ayIUTOPUM s JIEKIMOHHBIX M IPAKTUYECKUX 3aHATHI: OecllyMHas CBeTiast
ayIUTOpus Ha 25 MOCal0YHbIX MECT C IOCKOM.


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

TpeGoBanusi K aymuTOpuH jsi JabOpaTOpHBIX 3aHATHH: mabopaTopus 60-70 M C BBITSKKOIA,
Oo0IIMM W MECTHBIM (HaJ MIECThI0 pabOYMMH CTOJIAMH) OCBEIEHUEM, KaHaau3arueil (XomomgHas U
ropsiaas Boja).

TpeboBanus K CHEMUATM3UPOBAHHOMY 00OPYIOBAHUIO: BBITSHKHOW MK, XUMUYECKH CTOHKAS
paKoBUHA, IIECTh J1a0OPAaTOPHBIX CTOJIOB CO CTOMKUM TIOKPBITHMEM, OJHWH CTOJI TPENoJaBaTelid,
JBEHAANATH Ja0OPATOPHBIX CTYIHEB, IOCKA, TEXHUYCCKHE U AHATUTUICCKUE BECHI.

Teoperuveckuii Kypc:

Jlexuuu, npeseHranuu

KoHTponbHbIE TECTHI.

Criucku BOIIPOCOB ISl IPOBEIECHUS KOJUIOKBUYMOB.

Tabmuipl - TUCK U OyMaXKHBIN BapraHT 00IbIIOr0 opMara.

BapuanTsl 3aanuii 17151 KOHTPOJIBHBIX paboT.

BapuanTsl 3aianuii uis caMOCTOATEIHLHON pacueTHOM padoThl (CennanbHO pa3padOTaHHBINA U
W3JJAaHHBIA TPAKTUKYM JUIS CTYACHTOB).

7. HaGop peakTuBOB U 000pYAOBaHUSA VIS JCKIIMOHHBIX OMBITOB.

ook wnE

JlabopaTopHbIil IPAKTHKYM:

1. TemaTnka W omnMcaHWe J1IA0OPATOPHBIX PabOT (CHeruanbHO pa3paOOTaHHBIA M HM3JAaHHBIA
1a00PaTOPHBIN MPAKTUKYM JIJISl CTYJCHTOB XMMHYECKOTO HAIPaBIICHUS ).

Habop XMMUYeCKHUX pEaKTHBOB K KaX]10# JJabopaTopHOii pabore.

3. JlabopaTopHbIe YCTaHOBKH, 000PYIOBaHNE.

no

11. METOAJUYECKHUE YKA3AHUS /151 OBYUYAIOIMXCSI IO OCBOEHUIO
JUCHUTIJINHBI

Jucuunnnna «Pusndeckas XUMHs» HarpasieHa Ha ¢popmupoBanue komnerenimii: YK-3, OITK—
3, OIIK-6, ITK-3.

ITpoMexyTouHass aTTECTalMs IPEATIONATAET 3aueT.

[Ipuctynas K W3Y4eHMIO AMCLUMILIMHBI, HEOOXOAMMO B TIEPBYIO oOuepelb O3HAKOMHUTHCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHU.

[Tpu n3yuenuu u npopaboTKe TEOPETUUECKOTO MaTepHraia He0OOX0UMO:
- MIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JICKIMOHHOM 3aHATHHM MAaTepHUall U JONOJHUTH €ro ¢ Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TE€ME JINTEPATYPHI;
- TpU CaMOCTOSATEIIbHOM M3Y4YEHMHM TEOPETHYECKOM TEeMBbl ClIeJaTh KOHCHIEKT, HCIOIb3ys
pexomennoBanuble B PIIJI  nuteparypHble HMCTOYHMKM W pecypchbl  MH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»
- IpU MOJATOTOBKE K IMPOMEXKYTOUHOM aTTecTalM MO MOJYJI0 MCIOJIb30BaTh Marepuanbl (oHIa
OIICHOYHBIX CPEJCTB.

[TpakTudeckue 3aHATHS MPOBOAATCS C LENbIO YITyOJIEHUS U 3aKpeIUICHUsS] 3HAHHM, MMOy4YeHHbBIX
Ha JIEKIUSIX U B MPOLECCE CaMOCTOSATENbHON pabOThl HaJ HOPMATUBHBIMU JOKYMEHTaMH, yUeOHOU U
Hay4HOU JIUTEPATYPOH.

[Tpy noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEepHall 110 3aJaHHON TEME;
- IIPH BBIIIOJIHEHUU JOMAIIIHUX PACYCTHBIX 3aJaHUH, H3yYUTh, IOBTOPUTH TUIIOBBIC 3a1aHHUS,
BBITOJIHAEMBIE B Ay TUTOPUH.

Pexomenganuu o padore ¢ HAy4YHOIl U y4eOHOM JIUTEPATYyPOil

Pabora ¢ yueOHOIi 1 HaAy4HOI TUTEPaTypOii ABJISIETCS TIABHON (POPMOIT cCaMOCTOSTEIbHOM



paboThl 1 HEOOXOMMA IIPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUAX, K MOJYJIbHBIM
KOHTPOJIBHBIM paboTam, Ompocy, sk3aMeHy. OHa BKIIIOYAaeT MpopabOTKy JEKIIMOHHOIO MaTepuaia —
U3y4eHHE PEKOMEHJOBAHHBIX HCTOYHUKOB M JINTEPATypbl IO TeMaTHke jJekiuuid.  KoHcmekT sekuun
JOJDKEH  cofepkaTh pedepaTHBHYIO 3alHuCh OCHOBHBIX BOIPOCOB JICKIHH, TPEATIOKEHHBIX
npernojiaBaTeneM cxeMm (Ipu MX JAEMOHCTPALMU), OCHOBHBIX MCTOYHHMKOB M JIUTEPATYphl 11O TEMam,
BBIBOZBI 1O KaXIOMy BoOmpocy. KOHCHEKT M0KeH OBITh BBINOJIHEH B OTACIBHOH TETpagu o
npeamery. OH JOJDKEH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, HE COJEp’KaTb HE OTHOCSIILYHOCS K
TeMe WH(OPMAIIHIO UIH PUCYHKH.

KoHcnekTsl HayyHOH JIMTepaTyphl IPH CAMOCTOSITEIbHOM MOATOTOBKE K 3aHITUSAM JI0JIKHbI
OBITH BBINIOJHEHBI TAKXKE aKKypaTHO, COAEpPXkaTh OTBEThl HAa Ka)KJbli ITOCTABJIEHHBIM B TEME BOIIPOC,
UMETh CChUIKY Ha MCTOYHUK MH(OpMaMM C 00s3aTeIbHBIM yKa3aHHMEM aBTOPA, Ha3BaHUSA U roja
U3JJaHUS UCTIONIBb3yeMOM HaydyHOU JuTeparypbl. KOHCIEKT MOXeT OBbITh OMOPHBIM (COJEpXKATh JIUIIb
OCHOBHBIE KJIFOUEBBIE MTO3UIIMK), HO IIPU 3TOM [O3BOJIAIOLIUM J1aTh MOJHBIM OTBET 110 BOIIPOCY, MOXKET
OBITH IOJIPOOHBIM. OOBEM KOHCTIEKTA OIPEIEISICTCS CAaMUM 00 yJaroIMCHL.

B mporuiecce paboThl ¢ yueOHOI U HAyYHOU JTUTEpaTypoi 00y4arOIIUNCs MOXKET:
- JIeJIaTh 3allMCU 10 XOJy YTEHMs B BHJI€ MPOCTOrO MM Pa3BEpHYTOro IIaHa (CO3/aBaTh NEpEeYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHUKE);
- COCTaBIISITh TE3UCHI (IIUTHpPOBaHWE HanOoJee BAKHBIX MECT CTaThU WJIM MOHOTpaduu, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBHUTH @aHHOTALMH (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3HCHI).



PaGouass mporpamma nucuuruinHbl «DU3NYECKash XHUMHS» COCTaBICHa B COOTBETCTBHH C
tpeboBanusmMu ®I'OC BO mno cienmanbaoct 04.05.01. «@yHnaMeHTaIbHAS U MPUKIIATHAS XUMHUS»,
YTBEP)KJIECHHOTO NpHKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @epepauuu ot 13
puronst 2017 . Ne 652

[Iporpammy cocraBmiia: K.T.H., ipodeccop kadeapbl xumun Apdakona P.JI.

Pabouas mporpamma omo0peHa Ha 3acemaHuu Kadeapbl XHUMHUU

ITporokon 3acenanus Ne 10 oT « 20 » HIHA 2023 1.

PabGouas Inporpamma 0;[06peHa y‘Ie6HO-MCTOI[I/I‘IeCKI/IM COBCTOM XAMHUKO-O0HOI0THYECKOTO

¢akynprera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTOI[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tpotokoun 3acemanust Ne _ 10 OT «_ 28 » WIOHSA 2023 .




CeeeHus 0 mepeyTBepKIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu
H3MEHEeHUM

YyeOHbIil Pentenue Buecennnie namMeneHus IToamuce 3aB.

roJI kadenpsl kadempoit
(Ne mporoxona, nara)




