


1. IEJU OCBOEHHMA YUYEBHOM JUCHUILTAHBI

He.]'lﬂMI/l OCBOCHHA NTUCHHUIIJIHMHDBI «Duznueckasa XuMHs» ABJISAIOTCH:

— (opmupoBaHue y CTYOEHTOB-OyAYIIUX XHUMUKOB, CIOCOOHOCTH TOHMMATh (PHU3MKO-
XUMHYECKYIO CYILTHOCTb MPOLIECCOB U HMCIOJBb30BaTh OCHOBHBIE 3aKOHBI (PHM3UUECKONH XUMUHU B
KOMITJIEKCHOW MPON3BONICTBEHHO-TEXHOJIOTHUECKOH JeSITeNbHOCTH,

- (opmupoBaHHe CIOCOOHOCTH BBITIONHSITE PACUEThl (PUIUKO-XHMMHUECKUX MMapaMeTPOB
XUMHYECKHX MPOLIECCOB Ha OCHOBE METONOB (PU3UIECKOM XUMUM,

- (QopmupoBaHUE TBOPUECKOTO MBbILLICHHUS, OObeAUHEHHE (PyHIAMEHTANBHBIX 3HAHHIT
OCHOBHBIX 3aKOHOB M METONOB MpOBeNeHHs (PU3NKO-XMMHUYECKHX HCCIENOBaHUN, C
nocienyoeit 00paboTKON U aHATN30M PEe3yJIbTATOM HCCIeIOBAHHI,

- (GopMHpOBaHHE HABBIKOB CAMOCTOSITEJIbBHOTO  TPOBENEHUS TEOPETUYECKUX U
SKCIEPUMEHTAIIbHBIX (PH3UKO-XUMUIECKUX UCCIICOBAHIIH.

CI)opMI/IpyeMbIe JUCLUILIMHON 3HAHUS U YMCHUA T'OTOBSAT BBIITYCKHHKA JIaHHOH o6pa,3013aTeanof/'I

IPOrPaMMBbI K BBITOJHEHHUIO CIEAYIOMNUX 0000IEHHbIX TPYAOBBIX QYHKUUH (TPYAOBBIX (QYHKLUI):

Tabnuya 1.1.

Koa n 0600meHHbIe TPYAOBBIE (PYyHKIHH Tpynosblie ¢pyHKIIHH

HAMMEHOBAHH
e
npodgeccHoHa
JIbHOTO
cTaHaapTa

Koa

HaumenoBanue

Ypose
Hb
KBaJIH
(puxan
HH

HaumenoBanue

Koxa

YpoBenb
(moaypos
€Hb)
KBaIU(
HKALHH

01.001 IMexa-
ror (megaro-
ruYecKas
AEeSATEIbHOCTD
B JOLUKOJIb-
HOM, HAYAJIb-
HOM 001IEeM,
OCHOBHOM
o0mem,
cpexHeM 00-
mwem o0pa3so-
BaHuH) (BoC-
NUTATENb,
Y4HTEJIb)

Ilexarormueckas aesaTeaIb-
HOCTB IO TTPOCKTHPOBAHUIO
U peaTn3aliii OCHOBHBIX
00111c00pa30BaTEIBHBIX
mporpaMm

5-6

INexarormueckas
JEATENBHOCTD 10
peamu3amy IporpamMm
OCHOBHOTO U CPCIHETO
o0rero odopaszoBaHus

B/03.6

6




26.003

VYnpasneHue craausMu

IIpoexTuposanue ocobo

[0 KOHTPOJIIO
KayecTBa OHO-

TCXHOJOTHYECCK
0ro mpoU3BOA-

CTBA npenapa-

TOB JAJIsI pacre-
HHCBOACTBA»

ECKOM M OMOTEXHOJIOTH-
FMECKOM IPOAYKIIMH Ha BCEX
pTanax npoU3BOJACTBCHHOTO
rporecca

1 MaTCPHANIOB B OpPraHu-
3aLUM 110 IPOU3BOACTBY
ouomnpenaparos s pac-
TCHHUCBOACTBA

«Crneunaauct PaboT Mo MPOCKTHPOBAHUIO CIOYKHBIX M3AETHI U3
M0 MpOEKTH- H3ACITIH 13 HAHOCTPYKTYPHPOBAHHBIX
POBaHHIo0 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX C/03.7
H3AeJIHI 13 KOMITO3HUIIHOHHBIX
HAHOCTPYKTY MaTepUaIoB MaTepuanos
PHPOBAHHBIX
KOMIIO3HIIHOH
HBIX MaTepH-
aJI0B»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6
«Crneunaauct HCCIIC0BATEIBCKUX U UCCIeI0BaHuUI U
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHX ompeaeeH e
HCCJIe10BaTe pa3padoToK mpu XAPAKTCPUCTHK
bCKHM H HCCIICJOBAHUU
OMNbITHO- CaMOCTOSITCTIBHBIX TEM MPOAYKIHH (yoryr)
KOHCTPYKTOp ITposeaenue padbot mo B/02.6
CKHM 00paboTKe 1 aHATU3Y
pazpadoTkam HAYYHO-TEXHHICCKOH
» nrpopmanmm u
PE3yIBTAaTOB
HCCIIEJOBAHUMI
PyxoBoacTso rpynmnoi B/06.6
PabOTHUKOB IIPU
HCCIICJOBAHUT
CaMOCTOSITCTIBHBIX TEM
26.013 K Kontposs xauectsa ceippst|  A/01.6
OHTPOJIb KAUECTBA XHMH-
«CrneuaaucT




2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII BO

HucuurinHa «®Pusndeckas XuMusiy u3ydaercss B oOszarenbHOM 4actu bioka 1 u
IPECTaBIsIeT COOOW TEOPETHYECKYI) OCHOBY I HM3YYEHHUS MOCIEAYIOIINX KypCOB
XUMHYECKOTO MpOpWiIsi - KOJJIOMAHOW XWUMHHM, XHUMHHU TBEPAOTO Tejla, XUMHUYECKOH
TEXHOJIOTUH, (PU3UKO-XUMHUECKUX METOIOB UCCIIETOBAHMSI.

[Ipennaraemblii [y M3y4eHUsT Kype MMOMOXKET CTyAEHTaM MPUOOPECTH 3HAHUS IO
OCHOBHBIM XHMHUYECKUM MOHSTUSM, TMOHSITh CYLUIHOCTh MPOTEKAHUS XUMHUYECKUX MPOLIECCOB,
OBJIA/IETh OCHOBAMH TEPMOIUHAMHKH, TEOPUH PACTBOPOB U (Pa30BBIX paBHOBECHI, OCHOBAMU
XUMHYECKONW KMHETHKH M KaTaju3a, MEXaHU3Ma XUMHYECKUX PEaKIHid, JIEKTPOXUMUIECKHX
IPOLIECCOB, KOPPO3UH U METOAOB 3aLIHUThI OT HEe.

Ilepeyerb  OUCLUIUIUH, HEOOXOAUMBIX Uil  H3y4YeHHs  (PU3UUECKOH  XUMHH:
HEOpraHuYecKasi XUMHUsI, OpraHuveckas Xumusi, pusrka, MaTeMaTHKA.

Tao6auua 2.1.

CBs3pb AUCHUIIJIMHBI «Pu3nuecKass XUMHI C NpeaAbIAYIIHMH JHCHHIUVIHHAMHA H CPOKH HX

H3y4eHUst
Kon JIMCLUTIINHBIL, CAEAYIOIINE 38 JUCLUTUTMHON Cemectp
TCIUTTAHBI «Duznueckast XUMHS»
b1.0.12 Maremartuka 1-4
b1.0.13 ®dusrka 1-4
b1.B.10 Hndopmaruka 2
b1.0.04 Heopranuveckas xumus 1,2
b1.B.17 KBanTOBast xumus 4
b1.0.18 Crtpoenue BerecTsa 5

Taoauua 2.2.

Cas13p AncHUNIMHBI «PU3HYecKast XUMHSD) € MOCJIeAYIOIHMH JHCHUIIHHAMH H CPOKH HX
H3y4eHHUsl

Kon JIMCLUTIINHBIL, CAEAYIOIINE 38 JUCLUITUITMHON Cewmecrtp
JUCLIATIIMHBI «Duznueckass XUMHS
b1.0.014 BricokoMonexyIsapHbIe COeIUHEHMs 7
b1.0.08 KonnougHas xumust 7
b1.0.07 XUMHUYECKasi TEXHOJIOTHS 8
b1.0.17 Du3uUeCKre METOABI UCCIIEOBAHUS 8

B pesyabTarte ocBOeHHUS] JMCHUTIIHHBI 00YYAIOMIHICS T0JIKEeH:



3HATb:

- OCHOBHBIC 3aKOHBI (PM3UYECKOW XMMHH, & TaKKe CIOCOOBI MX MPUMEHEHUS U PELIeHUS
TEOPETUYECKHX U IPUKJIAHBIX 33/1a4,;

- OCHOBbI XMMHYECKOW KWHETHKH, BKJIFOUasi OCHOBHBIE MAaTeMaTH4eCKHe COOTHOLIEHUS
(bopMasbHON KHHETUKN M MEXaHU3MbI XUMUYECKHX PEaKIIHii;

- OCHOBbI T'OMOI€HHOIO M TeTepOreHHOro0 KaTajM3a, BKJIKOYAsi COBPEMEHHbIE TEOpPHU
KaTaJIUTHYECKHIX PEaKLHi 1 MPpoOJIeMBl, CYIIECTBYIOLIHE B 3TOH 001acTy;

- OCHOBBI AJIEKTPOXHUMHUH,

- TpaBMJIa TIOXKApHOH Oe3omacHOCTH U Oe30macHOi paboThl B XUMUUYECKOH j1abopaTopuu mpH
paboTe ¢ XUMUYECKUMHU BEIECTBAMH.

yMeThb:

- CaAMOCTOSITENIBHO (hOPMYJIUPOBATH 331a4y (PU3UKO-X UMHYECKOTO HCCASTOBAHHUS B XUMUYECKHIX
CHCTEMAX;

- TOJB3YACH TIOJYYEHHBIMH 3HAHUSIMH, BbIOMPATh ONTUMAJIbHBICE IMyTH W METOMBI PELICHHsI
MIOCTABJICHHBIX 33/1a4;

- MPOBOIUTH (PUBHKO-XMMHYECKHE HCCIEIOBAHUS CHCTEM M TIPOLECCOB C HCIOJIb30BAHHEM
COBPEMEHHBIX MeTOI0B 1 prOopoB PXMA;

- TPOBOIUTH (PUIHKO-XHUMHIECKUE PACUETHL,

- IOJIb30BAThCS CIIPABOYHON JIMTEPATY POIL;

- rpaduuecku OTOOpaKaTh MONTyYEHHbIE 3aBUCUMOCTH,

- aHAJIM3UPOBATh M OOCYKAATh PE3YJIBTAThl (PU3UKO-XUMHUUECKHX HCCIICIOBAHMI,

- BECTH HAYYHYIO JHCKYCCHIO M0 BOMPOCAM (PU3HIECKOM XMUH.

BJIAACTDb:

- OCHOBAMU XMUMHYECKOIN TEPMOJMHAMHUKH U TEPMOXHMHUHU;

- OCHOBHBIMHU TEOPHSMH PACTBOPOB (3JIEKTPOJIUTOB M HEIJIEKTPOJIUTOB);

- OCHOBaMH (Da30BbIX 1 XMMHYECKUX PABHOBECHIA,

- 9JIEMEHTaMU CTATUCTHYECKON TEPMOIHHAMUKH;

- METOIaMHU OKAa3aHHs1 [ePBOi OMOLIH [PH HECUACTHBIX CIIYYasiX B XUMUYECKOIT JIAOOPaTOpHH.

3. KOMIETEHIVHA OBYYAKOIIEI'OCA, ®POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCHUIIJINHBI

[Iponiecc w3yueHHWs AWCLMILIMHBI HAmpaBieH Ha (OPMHUPOBAHHE 3JEMEHTOB CIEAYIOLINX
komrnereHuui B coorsercTBrr ¢ PI'OC BO no naHHOMY HanpasJIeHUIO:

Tabauuya 3.1.
Kon HaumeHnoBanue Nuauxarop B pesyabTare ocBoeHus
KOMIIETEeHL KOMIIETEeHIIHH AOCTHIKEHHSI AHCLHUIUTHHBI 00y4ar0 Ui Cs
HH KOMIEeTeHLHH AOJIHKEH:
Yuueepcanvnvie komnemenyuu u UHOUKAMOPbL UX OOCHUICEHUSA
YK-3 CnocobeH opranuso- YK-3.1. TITlommmaer | 3Hate — Meroauku (opmupoBa-
BbIBATb H PYKOBOAUTH | d(PEKTUBHOCTE  HC- | HUS KOMaHI, METOABI pa3zpaboTKu
paboToii KOMaHAbI, BbI- | IOJIB30BAHMS CTPAaTe- | KOMAaHAHOW cTpaterud U d¢dek-
pabaTbiBasi KOMaH]- TMH  COTPYAHMYECTBA | THBHOTO PYKOBOJACTBA KOJUICK-
HYI0 CTPATeruio s A1t JOCTH)KCHHSL | TUBAMH, OCHOBHBIC TCOPUH JIH-
AOCTHIKEHHsI TIOCTAB- MOCTABJICHHOM  LIENH, | ACPCTBA M CTHJIM PYKOBOACTBA.




JICHHOM 1eJin

OTIPEIETISICT
POJIb B KOMaHAE
YK-3.2. IMonumaer
OCOOCHHOCTH TIOBEAC-
HUS BBIJICICHHBIX
rpynm  JOACH, ¢
KOTOPBIMH ~ paboTacT
/B3aMMOEHCTBYET,
YUHUTBIBAET UX B CBOCH
aesTeapbHOCTH  (BBIOOP
KaTETOpHH rpynn
JIOAEH OCYIECTBIIACT-
¢ oOpa3zoBaTeabHOMN
Oopra’u3ainycii B 3aBU-
CHUMOCTH OT LEIeH
MOATOTOBKA —  TIO
BO3PACTHBIM  OCOOCH-
HOCTSIM, TI0 OSTHHYEC-
KOMY WIH PEIUrHo3-
HOMY HPH3HAKY, COLH-
ANbHO HE3AIUIICHHbIC
CIOM  HAceneHus H
T.I.)

YK-3.3.  Ilporuosu-
pyeT pe3yabTatsl (moc-
JCICTBIN) JTHUIHBIX
JOEUCTBUH HW IUIAHHU-
PYET MOCIEIOBATENb-
HOCTh  INAroB A
JOCTIDKEHHMS
3aJaHHOTO PEe3yIbTaTa
YK-3.4. DOddextusHO
B3aUMOJICHCTBYET c
JPYTHEMH JICHAMH KO-
MaHAbI, B T.4. Y4ACTBYET
B oOmeHe wuH(GpOpPMA-
OUCH, 3HAHHSI-MH |
OTIBITOM, U MPE3CHTALIUN
PE3yIBTATOB paboTh
KOMAaH/IbI

CBOXO

Ymerb — paszpabaTeiBaTh KOMaH[-
HYIO cTparteruio; (popmMyaupoBaTh
337a4d  WICHAM KOMAaHIBI IS
JOCTIKCHUS TOCTABICHHOH LICITH,
NpUMEHATh 3((PEKTUBHBIC CTHIN
PYKOBOACTBA KOMAaHIOM.

Bnagers: — yMeHHeM aHaIHM3H-
poBaTh, MPOCKTHPOBATH U Opra-
HHU30BBIBATh KOMMYHHUKALUH B
KOMaHAE I JOCTIDKCHHS IOC-
TaBICHHOW  ILIENMH,  METOAAMH
OPraHU3aALMK U YIPABICHUS KO-
JICKTUBOM.

Obuenpoheccuonavivie

Komnemenuuu u uﬂbukamopbl UX 0OCMUIICCHUS

OIIK-3

CnocobeH npuMeHsTb
pacueTHo-

TEOPEeTUYECKHE
METOBI IJIs1 U3yUeHUsI
CBOIICTB BELIECTB U

MIPOLIECCOB c ux
y4acTHEM, HCIIONb3YsI
COBPEMEHHOE
POrPaMMHOE
obecneuenre u 0Oa3bl
JAHHBIX

OIIK-3.1 [Tpumensier
TCOPETHICCKUC U MOy~
SMITUPUUECCKHE MOJACITH
[PH PCIICHHH 33124
XUMUYIECKOH Harpas-
JCHHOCTH

OIIK-3.2. Ucnonbayer
CTaHJAPTHOE IPOrpam-
MHOE 00eCICUeHuE,
CICLUATM3UPOBAHHBIC
0a3bl JaHHBIX MPH pe-
LICHUH 3a1a4 tpodec-

3HATB: OCHOBHBIC TTOHSITHS TCOPUHU
BCPOATHOCTHU U MaTEMATHYCCKOH
CTAaTHCTHUKH, MCTOAbI aHATH3Aa
YHUCJICHHBIX JAaHHBIX




npodeccuoHaIbHOTO
Ha3HAYECHHUSI

CHOHANNBHOU HaIpas-
JCHHOCTH

Ymerb: CTpOUTH MOJEIH
COEIUHEHUH B IporpamMmax A
TPEXMEPHOTO MOJACTUPOBAHHS;
MIPOU3BOAUTD PACUET
TEOMETPHIECKUX U TOMOJIOTHUECKUX
XaPaKTEPUCTHK MOJICKY

BiiageTs: HaBbIKAME IPHMCHCHUS
PaCUCTHO-TCOPETHUCCKUX METOIOB
JUISL pacyeTa CTPYKTYPHBIX
XaPAKTCPUCTUK MOJICKYII, HX
PCAKILMOHHOM CIIOCOOHOCTH U
JAPYTUX CBOMCTB BEILECTB C
HCTIOIb30BAHUEM COBPEMEHHOTO
IPOrpaMMHOro odecrieueHus u 0a3
JAHHBIX TPOHECCHOHATBHOTO
Ha3HAYCHUS

OIIK-6

Cnocoben
NPEACTaBIATD
pe3yJbTaThl
npodecCuOHATBHOM
JesTeTbHOCTU B
YCTHON U MUCbMEHHOU
(dbopme B COOTBETCTBUU

c HOpMaMu 7
NpaBHIAMHU,
TPHUHSATHIMU B
npodecCHOHATBHOM
cooOriecTse

OIIK-6.1.
IMpencrasaser
pe3yabpTaTel  PaboTH B
BUJIC oTyeTa o
crangapTHoil opme Ha
PYCCKOM SI3BIKE

OIIK-6.2  TIlpeacras-
aseT MHQOPMALMIO XH-
MHYECKOTO COACPIKAHUS
¢ yuetoM TpeOoBaHM

oubnuorpaduaeckoit
KYJIBTYPBI
OIIK-6.3 I'otoBuT

MPE3CHTALNIO M0 TEME
paboThl U MPEACTABIIACT
€€ HA pYCCKOM H
AHTTMMCKOM SI3BIKAX

OIIK-6.4 Ilpencrasnser
pe3yabpTaTel  PaboOTH B
BUAC HAyuHOH myOmu-
KaIMM TE3UCHI JOKNAJA,
crathst, 0030p) Ha
PYCCKOM M aHINIUUCKOM
SI3BIKAX

3HaTh: OCHOBHBIC
MPEACTABIICHHS
AKCIICPUMEHTAIBHOTO MATEPHAJIA
YMeTb: NPeACTABIIATh MMOTYUCHHBIC
PE3yIBTATHI B BUAC OTYCTOB
BiageTs: HaBBIKAMH BBICTYIUICHHN
¢ JOKJIagoM 1O  paboTe ¢
HCTIOIb30BAaHUEM
MPE3CHTALIMOHHOTO MaTepraia

npaBuIa

IIpogheccuonanvrvie KomnemeHyuy U UHOUKAMOPHL UX OOCIMUNCCHUS




IIK-3

CrniocobeH  OKa3bIBaTh
UH(POPMALUOHHYIO
MOJIEPIKKY
CHeLUATUCTAM,
OCYLIECTBJISIFO LIIUM
HAy4HO-
KOHCTPYKTOPCKHE
padoThI u
TEXHOJIOTUYECKUE
UCTIBITAHUS

ITIK-3.1 Baangeer HaBbI-
KaMH TOHCKA HEOOXO0-
JUMOM MH(pOPMALIMK B
poheCCHOHATBHBIX
fasax JaHHBIX (B T.4.
MATCHTHBIX)

IIK-3.2. Cocrasnser
0030p  JHTEPATYPHBIX
HCTOYHHMKOB [0 3aJaH-
HOU Teme, odopmiser
OTYCTHI O BBIMOIHCHHON
pabore TO 3amaHHOMN

dhopme

3HaTb:  METOABI BEACHHA KOHC-

TPYKTOPCKHX paboT H©  TEXHO-
JIOTUYECKUX MCTIBITAHUH
¥Ymerb:  okxazeiBarh  uH(pOpMa-

MHOHHYIO TOJACPKKY — CIICIIHAITH-
CTaM, OCYIIECTBISIIOIIUM HAYYHO-
KOHCTPYKTOPCKIC padoTs "
TEXHOJOTHUCCKIC UCTIBITAHHS
Bnagerb: 3HaHHSMH TIO BHAAM
KOHCTPYKTOPCKHX pPabOT H  TEX-
HOJOTMYCCKUX  HCIBITAHUH B
BBIOpaHHOI obmactu podeccrn

4. OFBEM JJUCHUIINHBI U BUJIbl YYEBHOM PABOTHI

Ta6auna 4.1.
O0beM IHCHUILITHHBI M BHAbI Y4e0HOH padoThI
Bun yueOHoit padoThl Bcero yacos | S cemectp 6 cemecTp
OO1ast TpPyA0EMKOCTb TUCLIUTLTHHBI 468 216 252
AyIUTOpHBIE 3aHATUS 322 154 168
Jlekun 86 36 50
JlabopaTopHble 3aHATHUs 236 118 118
CamocrositenbHas padota ctyaentoB (CPC) 92 35 57
Kontpomnb 54 27 27

5. COAEP)KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM

(PA3JIEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJITUYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHBIX

5.1. CTpyKkTypa AHCUHIIHHBI

3AHATHUN

OO1ast Tpy10eMKOCTh AUCLUIIMHBI COCTaBIsAET 13 3a4eTHbIX equHull, 468 4acoB

Taoauna 5.1.

Pasnen nuciuIminHeI

Cem

Buner yuebHoit paboTbl (4ac)

ecT
Hen
ens

Dopmel
KOHTPOJIA




n/m Jek- | Jlabo- | Camoc-
LUK | paTop- | TosITe-
HbIE JbHAs
paGotel | paboTa
1. | ConepxaHue, 3a7a4H, 1 2 4 1
METO/IbI UCCIIeIOBaHMS
bu3nuecKoi XUMHUN
2. | Xumuueckas 1 2 6 2
TE€PMOJIUHAMUKA.
OCHOBHbIE OIIpeNIEICHUs
3. | Hynesoii 3aKOH 2 2 6 1
TEPMOIMHAMUKHI
4. | Ilepssiii 3aKOH 2,3 2 8 2
TepMoanHamuku. Pabora,
SHTANBIUA,  BHYTPEHHSS
SHEprusl.
5. | Tepmoxumus. 3akon ['ecca 4,5 2 8 2 KonTp.pad.
6. | TermoeMKOCTb. 3akoH 5,6 2 6 2 Konnok-
Kupxrodda BUYM
7. | Bropon 3aKOH 6,7 2 8 2 Konnoxk-
TEPMOIUHAMUKH. Hukn BUYM
Kapno. Dutponus
8. | Tperuit 3aKOH 8 2 6 2
TE€PMOIUHAMUKH.
IToctynar I1nanka
9 | Xapakrepucrtuueckue 9 2 6 2
byHKLIHH, XUMUYECKUHT
NOTEHLIHA
10. | ®azoBeIe paBHOBECHSL. 10 2 6 2 Komnnok-
VYpaBuenue Kiaysuy-ca- BUYM
Knaneiipona
11. |IlpaBuno a3 T'ubbca. 11 2 6 2
ONHOKOMITOHEHTHbBIE
CHCTEMBI
12. | buHapHBIE CUCTEMBI 12 2 6 1 Konnoks.
13. | TpexKOMIOHEHTHBbIE 13 1 6 2
CHCTEMBI
14. | XuMudeckoe paBHOBECHE. 13, 2 6 2 Komnnok-
KoOHCTaHThI paBHOBECHS 14 BUYM
15. | YpaBHenue U30TePMBbI 14 1 6 2
XUMUYECKON peakluu
16. | OOmas  XapakTepuCTHUKa 15 2 6 2 Konrp.pad.
PacTBOPOB. VYpaBHeHue
I'u60ca-/{rorema
17. | HUneanpHble pPacTBOPBHIL. 16 2 6 2
Ypasuenus Payns u I'enpu
18. | KonnuratuBHble CBONCTBa 17 2 6 2
pPacTBOPOB
19. | PeanbHble pacTBOPHI 18 2 6 2
Htoro 3a cemectp 36 118 35




1. | XuMuueckast KHHETHKA: 6 1 4 4 2
DopMasibHasE KUHETHKA

2. | Kuneruka HeoOpaTtumbix | 6 2,3 4 14 4
peaxkuuii 1,2,3, n-

MOPSIIKOB

3. | 3aBUCUMOCTD ckopoctH | 6 3-5 4 12 4 KonTp.pad.
peakLMu OT TEMIEPATYPHI

4. | Kuneruka CJIOKHBIX | 6 6,7 4 12 4 Konnok-
peakuuii (obparumsbIx, BUYM
napauleIbHbIX )

5. | Kunernueckue teopuu 6 8 2 2 2

6. | Karanutuueckue peaxkuuu | 6 8,9 4 2 4 Konnox-
U KaTaJIn3aTophbl BUYM

7. | 'omoreHHbIil Karanus 6 9,10 4 12 6

8. | 'ereporenHslil kaTanus 6 11, 4 10 5 Konnox-

12 BUYM

9. | Teopun reTeporeHHoro | 6 13 4 2 6
KaTajansa

10. | DnexTpoxumusi: CBOicCTBa | 6 14 4 12 4 Konnox-
PacTBOPOB 3JIEKTPOJIUTOB. BUYM

11. | DnekTponpoBOIHOCTD 6 14 4 12 6
PacTBOPOB 3JIEKTPOJIUTOB.

12. | DAC, SJEKTPOAHbIE | 6 15, 4 12 4 Konnok-
MOTEHLUAJIBI, rajb- 16 BUYM
BAHUYECKHE JIEMEHTbI

13. | Tepmoaunamuka 6 17, 4 12 6 Pedepar
raJlbBAaHU4E€CKOro 18
3JIEMEHTa
Hroro 3a cemcerp 50 118 57
Hroro 3a rog 86 236 92

5.2. Conep:xkanne nucuUNIHHBI «DU3HYeCcKAs XHMHS)

1. BBEAEHUE
Conepxanne u 3amaun  (PU3NYECKOW XMMHH. MeTOnpl HCCIENOBAHMS, HUCTOPUS Pa3BUTHUS
(u3MUeCcKOl XMMUHU U POJIb OTEYECTBEHHBIX YUeHbIX. TepMuHONorus. YyeOHas tuTeparypa.

2. XUMHNYECKAS TEPMOJANHAMUKA

OcHOBHBIE NOHATHS M omnpeaeneHus. TepMOAMHAMUYECKHE CHCTEMBbl U IPOLIECCHI, MapaMeTpbl
COCTOSIHUSI CHCTEMBbI. Y PaBHEHHE COCTOSIHMS HAEaJbHBIX Ia30B. DKCTEHCHUBHbIE U WHTEHCHUBHBIE
CBOWCTBA.

IlepBoe Havano TepMOAMHAMHKH. TePMOANHAMUYECKUI CMBICT MOHATUH «TEIJIOTa» U «paboTay.
CBs3b BHyTpeHHeIl HepriH, padoThl U TEIOThL.  [IpuoXKeHns: NepBoOro Havajaa TePMOJMHAMUKH K
pasmuuHbBIM miporieccaM. M30xopHbIil, n300apHbli, annabaTHYecKnii U M30TEPMUYECKUH TPOLIECCHI.
OHtanbnus, Kak (yHKOMS cocTosHUS cHCTeMbl. CBsi3b MEXAY TEIUIOBBIMU d(deKxTaMu mnpu
IIOCTOSIHHOM 00BE€Me U TIOCTOSIHHOM JaBJICHUH.

Tepmoxumusi. Terosbie 3¢hpexThl XMMUUECKHX peakinii U (pa30BbIX MEPEXONOB U UX OIBITHOE
ompeneneHue. 3aKOH IMOCTOSIHCTBA TeIOT peakuuu (3akoH ['ecca). Ilpunoskenue 3akoHa ['ecca k
pacyery TemioBbix 3(dexkToB peakuum (ciaeacTBust u3 3akoHa [ecca). CTaHmapTHBbIE TEILIOTHI
cropanusi u oOpasosanust. MurerpanpHas u anddepeHunanbHas TEIUIOTHI pacTBOpeHus. Pacuer



TEIUIOT (Pa30BBIX NMPEBPALLEHUI.

TennoemkocThb ra3oB. TermnoeMkocTH CpeHss 1 UICTHHHAS, H300apHas U M30XOpHasi. 3aBUCUMOCTb
TEIUIOEMKOCTH OT Pa3JInYHbIX (aKkTOpoB. MIHTEpIONALMOHHBIE YPaBHEHHUS.

3akon Kupxropda. Pacuer temmoeix 5¢¢dexkToB mnpu pasHeIXx Temmeparypax. TaOmuubl
CTaHIAPTHBIX SHTAJIBITHHN.

OO6parumble MpoLecChl Kak MOCIEN0BATENbHOCTh COCTOSIHUN paBHOBecusl. [IpumMeprr oOpaTuMbIX
HeoOpaTuMbIx npoueccoB. Mneanbubiii nukn Kapuo. Ilonsitue o makcumaibHOH padote. YcnoBus
NOJyYeHHUsT MakCUMaibHOH pabotbl mo uumkiay Kapuo. HepaBencrso Kiaysmyca. HampasieHHOCTB
npoueccoB B npupone. OOpaTUMOCTh XMMHUUECKHX peakuui. Bropoe Hayano TepMOAMHAMUKH, €ro
¢usnueckuii cmbicn. [Tonstue o6 sHTponuu. POPMYTUPOBKH BTOPOTO Havasia TEPMOAMHAMUKH, €rO
MaTeMaTuueckoe BelpakeHue. CBsi3b IEPBOro U BTOPOrO 3aKOHOB TepMOAUHAMUKU. Pacuer sHTpOonuu
UACAIbHOIO ra3a U peajbHOro BeuecTBa. PacueT M3MEHEHHs SHTPONUM Pa3M4YHBIX IPOLECCOB U
XUMHUYECKHX peakuuil. M3MeHeHne sHTponuy N30IMPOBAHHON CUCTEMBI U HAIIPaBJIEHHOCTD MPOLECCa.
Craructuyeckoe 000OCHOBaHNE BTOPOrO Ha4Yajaa TEPMOAMHAMHMKH.

Tperuii 3akon TepmonuHamuku. Ilocrynar I1nanka.

H30X0pHO-U30TePMUYECKUT W HM300apHO-U30TEPMUYECKUI  MOTEHLMANbl, KaK KpPUTEPUH
HANpaBJeHUs] mpouecca. XUMHYECKOe CPOACTBO pearupyrommx Bemmects. CrnocoObl pacuera
n300apHOr0 M HM30XOPHOrO IOTEHLHMAJNOB MpPU pas3iu4yHbIX Temmneparypax. Merox TemkuHa-
ITBapumana. YpasHenus ['106ca — I'enbmromnbiia.

Xapaxrepuctuueckue ¢GyHkiuu. TepMonMHAMUYeCKHE YPABHEHHUS COCTOSIHUS, CBS3BIBAIOINNE
XapakTepucTHuecKue QyHKIUH C MapaMeTpaMH COCTOSIHHS CUCTEMbI. XapaKTepucTuyeckue QyHKIuN
peasbHOTO rasa.

Xumnueckuil noreHuuan. Pacder XxUMHUeCKOro MOTEHILMANa KOMIIOHEHTa B ra3ax M pacTBOpax.
IIpencrasnenne O JeTy4ecTH M akTUBHOCTH BewecTB. Koadduument aktuBHOCTH. 3aBUCHMOCTD
K03 PHULIMEeHTa aKTHBHOCTH OT KOHLEHTpALHu. MeTonbl pacuera JeTy4ecTH. Y PaBHEHHE COCTOSHUS
peasIbHBIX I'a30B.

3. PA30BOE PABHOBECHE

dazosrie nepexoabl 1 u 2 pona. Tepmoannamuka (azoBeix paBHOBecuil. CBs3b MEXIY TEIUIOTON
¢dasoBoro mepexona, TeMmmepaTypodl U naBieHueMm. YpaBHenue Kmaysuyca — Koamefipona st
Pa3NMUYHBIX (Pa30BbIX MEPEXOIOB.

[Tonsitue "(aza", "kommnoHeHT", "He3aBUCHUMBIN KOMNOHEeHT", "creneHb cBoOOAbl". IlpaBuio ¢a3
I'n66ca. ®aszoBbie muarpaMmbl. JlnarpaMMbl COCTOSIHUSI OIHOKOMITIOHEHTHBIX cucTeM. [IprMeHeHue
npaBuia a3 ['ndbOca k tuarpaMme COCTOSHUSI OAHOKOMIIOHEHTHOM CHCTEMBI.

ITpumenenune npasmia (a3 k OMHapHBIX cucTeMaM. JlmarpaMMbl COCTOSIHHS IBYXKOMITOHEHTHBIX
cucreM. TBépnble pacTBOpbl JlarpaMMel INJIaBKOCTH AJIsi KOMIIOHEHTOB HEOTPAHMYEHHO pacTBO-
PUMBIX B JKMIAKOM M TBEPAOM COCTOSHUSX. /lMarpamMMbl COCTOSIHHS ¢ 00Opa3oBaHUEM XHMHUUYECKOTrO
COEAMHEHUs], MJIABSALIEroCcs KOHIPYIHTHO U HHKOHI'PYIHTHO.

TpexxomrnoneHTHbIe cucTeMsl. ['padrueckoe BbIpakeHHE COCTaBA.

4 XUMHNYECKOE PABHOBECHE

XuMuueckoe paBHOBecHe. TepMOIMHAMHYECKHE YCIOBUA XMMHUYECKOTO PaBHOBECHUS. 3aKOH
netictBus Macc. KOHCTAHTBI paBHOBECHsS XUMHYECKUX pPEAKIHMi U CIOCOOBI MX BBIPAXKEHUS depes
napUuagbHOE [ABJI€HUE, KOHLEHTPALUK, JIETY4eCTH, aKTUBHOCTH pearupyroiux BsemecTB. CBssb
Mexny KoHCTaHTamu pasHoBecusi. [lpaBmno Jle-Illatenpe. CnocoObl  5KCHEPUMEHTAIBHOIO
OTpeNieNIeHNs] KOHCTAHTbl PaBHOBECUs. 3aBUCUMOCTb KOHCTAHTbl PABHOBECHS OT JaBJICHUS.
XUMHUYECKOe PaBHOBECHE B ME€TEPOr€HHBIX cucTeMax. KOHCTaHThl paBHOBECHS I'€TEPOr€HHBIX CUCTEM.
BrIlpackeHne KOHCTaHTBI PABHOBECHUs uepe3 CTeNeHb auccourauuu. JlaBneHue u TemmepaTypa
JMCCOLIHALIUH.

VpaBHeHHe H30TepMbl XuUMH4YeckOl peakuuu. CranmaptHas cBoOonHas sSHeprus [ ubOca.
Tabnmuma craHOapTHBIX TEPMOAMHAMUYECKHMX (YHKUMH W ee HCIOJb30BAaHHE  NPH  pacuerax
KOHCTaHTbI PABHOBECHSI.

3aBUCUMOCTb KOHCTAHTBI PAaBHOBECHsI OT TeMmmeparypbl. M3o0apa um H30X0opa XHMHUYECKOH



peakuun Banr-I'odpda. Pacuer KOHCTaHTBI paBHOBECUS XUMHMYECKOW peakUUu MpPHU Pa3IHMYHBIX
TEMIIEPATypax.

S. PACTBOPBI

Tepmunonorus. OOmmas XxapakTepucTuka pacTBopoB. [lapunanbHele MOJbHbIE — BEJNUYUHBI H X
3HaU€HUEe B TEPMOAMHAMUKE pPaCTBOPOB. 3aBHCHMOCTb PABHOBECHBIX CBOWCTB pacTBOPOB OT
XMMHYECKOT0 MOTeHIMAaJa U APYrux BeauuuH. Y pasaenue I nboca-/lrorema.

Wneanbhpie pactBopbl. IlpenenbHo pas3OaBneHHble pacTBOpbl. YpaBHenus Paynsa u I'enpu.
PactBOpUMOCTB Ta30B.

Konnuratusable cBoiicTBa pacTBOpoB. IloHMKeHHME TemrepaTypbl 3aMep3aHusl U TOBBILIEHHE
TeMIepaTypbl kKuneHus pactsopos. OcMoc 1 ocMoTudeckoe fasieHue. OnpenenaeHue MoJeKyIApHOil
MaccChl U CTENEHU AUCCOLMALMN PACTBOPEHHOTO BelecTsa. Pacnpenenenue pacCTBOPEHHOTO BEIECTBA
MEKIY ABYMSI HECMELIMBAIOLIUMICSA PACTBOPUTENAMH, KOA(PPULIMEHT pacnpeaeseHus. JKCTPAKIMS U3
PacTBOpPOB.

Peanbubie pactBopbl. IlonmoskurenpHble W OTpULATENbHbIE OTKJIOHEHMs OT 3akoHa Payns.
3aKOHOMEpPHOCTH OOIIEero JaBieHUs mapa Jietyuux cmecell. 3akoHel KonoBanosa. CoBeplieHHBIE U
peryJsipHble PaCcTBOPEL

6. KHHETUKA XUMWYECKHUX PEAKIINIA
®opmanbHas kuHeTHKa. OCHOBHOH 3akOH KHHETHKH. CKOpPOCTb XHUMHUYECKOW pPeaKiuu.

Koncranta ckopoctu M KHHEeTHUECKHI mnopsaok peakuuu. Kunernueckoe ypaBHenue. Ilonstue
sneMeHTapHoro axra peakuuu. IIpocteie peaxkuun. Knaccugukamuss npocThIX —peakuuil 1o
MOJIEKYJIAPHOCTH.

Kunernka HeoOpaTUMBIX peakiuii epBOro, BTOPOro, TPEThEro U M-HOTO HOPSIKOB.

Mertonb! onpeneaeHus NOPsIIKOB PEaKLIUN.

3aBUCUMOCTb CKOpPOCTH peakuuu OT Temneparypel. IlpaBuno Baur-I'opda u ypaBHeHHe
Appennyca. TemnepatypHbiii K03(pHUIHEHT CKOPOCTH. DHEPrusi aKTUBALMU XMMHUYECKOW pPEeaKIuu.
Cnoco0bl pacuera SHEPTUN AKTUBALIUH.

CrnoxxHele peakuuu: oOpaTHMble, MapajjelbHble, MOCIe0BaTeNbHbIe, conpsukeHHble. [TonATHE O
auMuTHpyrome  cragun.  POTOXMMHUYECKME peakluM. 3aKOH OSKBHBAJEHTHOCTH OWHINTENHA.
KBaHTOBBIN BBIXOHA. XUMHUYECKOE ACHCTBHE U3JIy4Y€HUN BBICOKHMX 3Hepruil. Paguonus soael. LlenHele
peakiun. OcOOEHHOCTM KWHETHMKM LeMHbIX peakuuil. IIpocTele ¥ pa3BETBIECHHBIE IIETH.
BosnukHOBeHME 1 00pbIB Leneil. Ponb panukaos.

Teopetnueckue npeacTaBIeHUs] XUMUYECKONH KMHETUKH. Teopuu akTUBHPOBAHHOIO KOMILIEKCA U
AKTUBHBIX CTOJKHOBeHHil. Teopusi abcomoTHbIX ckopocteil. Ctepudeckuil (hakTop. DHTPOMHUITHBIHN
(axTOp. AKTUBUPOBAHHBII KOMILIEKC. MICTHHHAS SHEPrUs aKTHBALIHM XUMHYECKOH PeaKLH.

7. KATAJIN3

Kartanutnueckue peakuuu. Mexanusm peaxuuil. [lonoxurenpHplii 1 OTpULIATENbHBIN KaTaaus.
OOmue cBoiictBa KatamusatopoB. HWuruOutopsl. IIpomotopbl. OTpaBneHne U CTapeHue Ka-
TaIu3aToOpOB. BinsiHue kaTanusaropa Ha SYHEPrUI0 AKTUBALIUU.

I'omorennbiii karanu3. Teopus roMoreHHoro karanusa. Pojb HNPOMEKYTOYHBIX IPOAYKTOB.
H3menenne sHEpruu akTUBALUU IPYU TOMOTEHHOM KaTaJIu3e.

I'ereporennprii katamu3. OCOOEHHOCTH — Karaju3aTOPOB IJIi T'e€TEPOr€HHOrO Karajimus3a. Bumbl
TBEPABIX KAaTaJM3aTOPOB M CIOCOOBI MX MOJy4eHHs. MeXaHH3M TIeTepOreHHO-KaTATUTUIeCKUX
peakiuii. ®usmueckas u xumudeckas ancopbums. uddysmonHas u  kuHeTHdeckas 00JIacTH
IIPOTEKAHUs FeTePOreHHOro katanusa. M3MeHeHue sHepruu npu rereporeHHoM karanuse. Micrunnas u
KaXXyIIasicsl SHEPTUU aKTUBALMU I€TePOreHHO-KaTaTUTUYECKUX PEeaKLil.

8. QJIEKTPOXUMMSI

PactBopel anexktponuToB. Teopust SAEKTPOIUTHUECKOH naucconuauvu AppeHuyca ©u e
orpaHuueHusi. OCHOBHBIE TIOJOKEHUSI TEOPUH CHIJIbHBIX BJEKTponuToB. HoHHas aTtmocdepa.
KoHcranTa ¥ creneHb OUCCOLMALIMN 3JIEKTPONUTOB 3akoH pasBeaeHuss OcrBanbaa. AKTUBHOCTb U



ko3 urment aktuBHoctu. Monnast cuna. [IpaBuno MOHHOW cuibl. 3aBUCHUMOCTb KO3(pHULIEHTa
AKTUBHOCTHU OT MOHHOMW CHUJIBL.

VYaenbHas 1 MOJIIPHAs! JIEKTPUUECKHE MPOBOJUMOCTH, 3aBUCHMOCTb UX OT Pa3JIMYHBIX (PaKTOPOB.
DKBUBAJICHTHAS JJIEKTPONPOBOJHOCTh TMpuU OeckoHedyHOM pazOaBieHud. [IOABMIKHOCTD HOHOB.
DnexTpodoperndeckoe M peJakCalMOHHOE TOPMOKEHHE MOHOB. DcTadeTHBII MEXaHH3M IepeHoca
HMOHOB TUAPOKCHIIA U rupokcoHus. Yucna nepeHoca noHoB. [IpakTuyeckoe npuMeHeHNe U3MEPEHUI
SAEKTPUIECKON TPOBOJUMOCTH.

DJEKTPOAHBIE MPOLIECCH], TAIbBAHUYECKUE 3JIEMEHTbl. BO3HMKHOBEHHE MOTEHLMAa Ha TPAHULE
nByx (¢a3. CTpoeHHe ABONHHOIO 3JIEKTPHUYECKOrO CJIOA Ha TPaHULIE METaUI-pacTBOp. Y paBHEHUs
Hepucra nns pacuera saekrpoaHoro moteHnuana u DC.  XumMuyeckne U KOHLIEHTPALIMOHHBIE
raJibBaHu4eckue syeMeHTbl. OJjektpoasl | u I poma, ra3oBble BJIEKTPOAbI, OKHUCIUTENBHO-
BOCCTAaHOBUTENbHbIE  (pemokc)  snekTpoabl.  CTaHgapTHBIE  3JEMEHTbI U SJIEKTPOJBL
DNEKTPOXUMUYECKUE LICTIH.

TepmoauHaMuKka rajbBaHHUECKOrO djeMeHTa. Mcnomnbp3oBanue ypaBHenuil ['mbOca-Ieapmrosbiia
IUIs pacueTa TerIoBbIX () (PEKTOB SIEKTPOXMMHUUECKON peaklIMK U TallbBAHUYECKOTO DJIEMEHTA.

6.ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

ITpu u3ydeHnn TEOPETHUECKOro Kypca Ha JIEKLMSIX MPEeayCMaTPUBAETCS 3aJI0KEHHE MaTeprana B
Buze npeseHTaunu. OTaenpHble JeKIIMN H3JIaratoTes 1Mo MpoOJeMHON TEXHOIOTHH.

Ha nexkumsix HCHONB3YyIOTCS B KayeCcTBE JEMOHCTPALIMOHHOrO Matepuana Ilepuomuueckast
cucrema semenToB /1. 1. MenneneeBa u psii ApyTUX CIPABOYHBIX TaOMHLI,

IIpu w3ydeHHM OTHENBHBIX Pa3/leioB Kypca IMPEeayCMaTPUBAETCS IMOCTAHOBKA JIEKIIMOHHBIX
I€MOHCTPALIMOHHBIX OIBITOB.

Hexoropsle pasmenbl TEOPETHYECKOTO Kypca HM3YHArOTCs C HCIOJNBb30BAHMEM OIEpeKaroleit
CaMOCTOSITENIbHOIN pabOThI: CTYEHTHI MOJNYYalOT 33JaHNUsI HA O3HAKOMJICHHE C HOBBIM MaTEpUaJIOM JI0
€ro U3JI0XKEHHsI Ha JICKIIHH.

Ilepen owepenHoll Jekuueil, Kak IPaBUIO, NPAKTHKYIOTCS ICTYYKH» IO MaTepuany
npenbiaymei JIeKUuH. JTO MO3BOJSIET OIPENeIHTb CTENeHb YCBOSHMS H3JIOKEHHOTO paHee
marepuana. J{ns Gojiee OCHOBATENbHOI OLIEHKHU YCBOSIEMOCTH TEOPETUYECKOTO MaTepraa CTyAeHTaMH
UCTIONIB3YIOTCS TECTHI, & TaK)K€ TPAAHLIUOHHBIC IMHMCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPOIPUSTHS
(KOJIJIOKBHYMBI, KOHTPOJIbHBIE PabOThI, cOOEcenOBaHME).

ITpu npoxoxxkaennn 1aboOpPaTOPHOrO MPAKTUKYMa CTYAEHTAM Mpeasiaraercss padoTaTh B MajbIX
rpynnax: yueOHast rpymnmna pasOuBaeTcsi Ha HECKOJIbKO HEOOBLINX IPYII — 110 2-3 YeJoBeKa.

Kaxxmast rpynmna BbINOJHSET 3aaaHue (J1abopaTOpHbIE OMBITHI) U3 JaOOPATOPHOIO MPAKTUKyMa
no ¢usuueckoii xumuu. [Iporecc BeIMoTHEHMUs J1aOOPATOPHBIX OMBITOB OCYINECTBISIETCS] HA OCHOBE
oOMeHa MHEHUH 1 BBIOOpa ONTHMAJIBHOTO My TH PELIEHUSL.

Ha ocHOBaHMM MOJy4eHHBIX OAHHBIX IO BCEM OIBITAM KAXAbIH CTYAEHT 3aIOJHSET CBOM
7a0OpaTOPHBIN XKypHAJI, TAE 3alUChIBAET PE3YJbTAThl ONbITOB, HAOIIOIEHHS, COCTABISIET YPaBHEHUSI
peakIuii XUMHMYECKMX IIPOLIECCOB, €CJIM HYXKHO IPOM3BOAMT COOTBETCTBYIOLIME pacyeTbl U
pe3yJIbTaThl NPECTABISIET B BUE rpauecKOil 3aBUCUMOCTH.

Ha coGecenoBanuu ¢ mpenogaBaTesieM CTyIEHT NMPEACTaBIAeT OPOPMIEHHBIN OTYET MO NaHHOM
7a00opaTOpHOH paboTe M OTBEYaeT Ha BOIPOCHI MPENOAABATENs], CBA3AHHBIE C METOIUKOW PabOThI,
pesynpratamu U BeiBomamu. Ilo psgy pador mpenycmarpuBaercss NMPUMEHEHHE TECTOBOTO METOna
«3aLIUTHDY.

I'pynnoBast paboTa B XMMHUYECKOH JTaOOpaTOPHH CTUMYJIUPYET COIJIACOBAHHOE B3aMMOJEIHCTBUE
MEXIy CTYAE€HTaMH, OTHOLIEHUS B3aMMHOH OTBETCTBEHHOCTM U  COTpynHHuecTBa. Ilpu
dopMHUpOBaHMM TPYNI YYHUTBHIBAETCS JBa INPU3HAKA: CTENEHb XHMMHYECKOH MOATOTOBICHHOCTH
CTyIEHTOB M XapakTep MEXJIMYHOCTHBIX OTHOLIeHWH. B psne cioydaeB cTyaeHTaM caMuMm
npensaraercst pa3OUThbCs Ha TPYIIIBL, COCTAB KOTOPBIX BIIOCIEACTBUH MOXKET KOPPEKTUPOBATHCS LIS



MOBBILIEHUS KAYeCTBa PabOTHI.

B naGoparopHOM mNpakTUKyMe MPU BBINOJHEHHH OTHENBHBIX OMBITOB HCIIOIB3YETCS METO.
npoOneMHOro o0y4YeHus: CTyIeHT MOJy4aeT 3aJaHie HAa XUMHYECKUH MpOLEecC, METOJUKY KOTOPOTro
OH JOJKeH NOoxo0paTh CaMOCTOATENBHO, MCXOIS M3 HMEIOIIUXCS PeaKTUBOB, OOCYOHTb ee C
IIpenoAaBaTesieM U 3aTeM MPUCTYIUTh K €r0 BbINOJIHEHUIO.

7. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCA MO JUCIAILIMHE (MOAYJIIO)

JlekMOHHBIE 3aHATH MPOBOAATCS | pa3 Hememo B oObeMe 2 yaca B 5 cemecTpe U 3 yaca B 6
cemectpe. IlpakThueckne 3aHSATHS MPOBOASTCS €KEHEAEIbHO B OObeMe 3 4HacoB B HENENI0 B S
cemectpe U 4 4yaca B 6 cemectpe. Ilocne OkOHUaHUSA M3YyUEHUS KaXAOH T€MbI CTYIEHTbI MPOXOIAT

TECTUPOBAaHUE, COOECEIOBAHNE, BBIITOIHSIIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepeyeHb-y4e0HO-MeTOAMYECKOT0 o0ecreyeHus1 AJasi 00y4aromuxcsi Mo JMCLHHIJIMHE:

1. I'epacumos A.H. u ap. Kypc ¢pusnueckoit xumun.M.: Xumus. 1969,1.1;1970,1.2.
2. Kupees B.A. Kpatkuii kypc pusmueckoit xumuu. M.: Xumus, 1978
3. Epemun E.H. OcHOBBI XMMHUYeCKOlH KUHETHKU. Y4eOH.mocoOue. M.: Bbiciiast mkosa, 1976.
4. Namackuu b.b., TTerpuit O.A. Dnextpoxumusi. YueOH . mocobue. M.: Bricinas 1mkosa, 1987.
5. Kaprymunckas A.M. u ap. COopHHMK 3amad Mo XMMHYECKOW TepMoxuHamuke. M.. Beicimas
mkoJa, 1983.
6. Kucenesa E.B. u np. COopHuK npumepoB u 3aaa4 1o ¢pusndeckoi xumuu. M. Boicinas mkosa,
1983.
7 Kpatkuii cnpaBOYHMK (U3MKO-XMMHUUYECKHX BEJIMYHMH, IOA.pemakuueil Pasmens AA. u

ITonomapesoit A M. JI.. Xumus, 1983,

7.2. Yka3aHus Ajis 00y4al0MUXCs M0 0CBOEHUI0 THCHUTLIHHBI

Tab6auua 7.1..
CoaepxaHue caMOCTOSATEIBHOIH Pa0OTHI 00yYA0IIHXCS
NeNe Temwi/8onpocui, 6biHOCUMbLE HA CAMOCHOAMETbHOE U3YHEHUE Kon-¢0 Doprot
n/m pabomut
Yacoe
5 cemecmp
1. |I'paduueckne M aHATUTUYECKHE METONbI OLIEHKH OTKJIOHEHHH 2 cobecenoBanue
CBOICTB  pEaJbHbIX CHCTEM OT  CBOWCTB  HJAEAJbHBIX.




TepMOI[I/IHaMI/I‘{eCKI/Ie CHUCTCMBI. TepMOI[I/IHaMI/I‘{eCKI/Ie CHUCTCMBI.
TepMOI[I/IHaMI/I‘{eCKI/Ie NEPEMCHHBIC. CTaHI[apTHbIe COCTOsAHUA H
CTAHAAPTHBIC TCTIJIOTBI XUMHUYCCKUX peaKLIPIfI.

2. | 3aBHCHMOCTb TEIUIOEMKOCTH OT TeMIepaTypbl M  pacueTsbl 2 cobecenoBanue
TEIUIOBBIX 3((PEKTOB peaKiIyii. TECTOBBIN
KOHTPOJIb
3. | I3MeHeHne SHTPOMMU HM30JHMPOBAHHOM CHCTEMBI M HAlpaBJIeHUE 2
npoLecca.
4. | Ilocrynar [1nanka n abCOMOTHASI SHTPOIHS. 2 cobecenoBanue
TECTOBbIN
KOHTPOJIb
5. | ®ynnamenrtanpHoe ypaBHeHue [ ubOca. DHeprus ['embmrosbia, 2 cobecenoBanue
sHeprus ['m66ca u ux cBoOMCTBA. TECTOBBI
KOHTPOJIb
6. | Meronbl pacuera 3HTPONMM, BHYTPEHHEH SHEPIUM, SHTAJIBIINHU, 2 cobecenoBanue
sHepruu I'enpbmrosbua u sueprin I nboca.
7. | YciooBus  paBHOBECHS U KPUTEPUM  CaMOINPOU3BOJIBHOTO 2 cobecenoBanue
NPOTEKAHUS MPOLIECCOB, BBIPAXKEHHBIX Yepe3 XapaKTepUCTUYECKHe
(byHKIMHU.
8. | YpaBuenue I'mGOca-I'enpmronbua u ero ponp B xumuu. PaGora 2 cobecenoBanue
XHUMHYECKOT0O Ipolecca.
9. | HeunneanbHble )kuaKue pacTBOPbI U UX CBONCTBA. 2 cobecenoBanue
TECTOBBIN
KOHTPOJIb
10. | Koa¢durmeHTsl akTHBHOCTH U UX OIpeeIeHNUE. 2 cobecenoBaHue
11. | PacTBOpUMOCTb B WACANbHBIX U MpeAeabHO pa3OaBIEHHBIX 2 cobecenoBanue
pacTBopax.
12. | Ocmotnyeckue 1 MeMOpaHHbIE PABHOBECHS B PACTBOpaXx. 2 cobecenoBaHue
13. | Ypasuenue Knaneiipona-Knasuyca u ero npumeHeHue. 2 cobecenoBaHue
14. | ®a3oBbIe mepexonbl BTOpPOro psina. YpasHenue Dpendecra. 2 cobecenoBanue
15. | Cucremel, oOpasyroume TBepAble pPacTBOPbl M XUMHYECKHE 2 cobecenoBanue
COCUHEHUs] ¢ KOHIPYSHTHOH UM HWHKOHIPYSHTHOH TOYKOM
TUIABJICHUS . DBTEKTHYECKAsl U NEPUTEKTHYECKAs! TOUKH.
16. | OrpannyeHHasi B3aMHasi PACTBOPUMOCTb TPEX KUIKOCTEH. 2 cobecenoBanue
17. | Jlokanu3oBaHHAsT W [eJOKaaM30BaHHasi ancopOuusi. Mzobapel u 3 cobecenoBaHue
u30TepMbl  aacopOimu. AncopOimst u3 pactBopo. ['mOOGCoBCKas TECTOBBII
ancopbums. [Tomumonexynspuas ancopbuus. Meron BOT. KOHTPOJTb
6 cemecmp
1. | TepmoguHamuueckass TPAaKTOBKA TMOHATUS O  XUMHUYECKOM 13 cobecenoBanue
CPOJCTBE.
2. | PacueTpl KOHCTaHTBI PABHOBECUS XUMHUUECKHUX PEAKLIMIA. 14 cobecenoBanue
3. | KucnorHo-ocHOBHOM KaTanu3 B MPOMBILIICHHOCTH. | eTeporeHHblit 13 cobecenoBanue
KaTaju3 B MpoMbIleHHOCTH. Lleonutsl u ux cBoiicTBa. MeTaisl TECTOBBIN
KaK KaTanu3atopbl. [IpoMbIIIIEHHbIH KaTaIu3. KOHTPOJIb
4. | DnexTponu3 B poMbILITIeHHOCTU. Bopbba ¢ koppo3ueii. 17 cobecenoBaHue
TECTOBBIN
KOHTPOJIb
UTOTrO: 92




8. OHEHOYHBIE CPEACTBA UIA TEKYHIET'O KOHTPOJISI YCHEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALIUN

Bonpocut 0n1a cobecedosanusn

Bapunant 1

1. IlpuBenuTe n3BecTHBIE BaM (POPMYJIMPOBKH MEPBOTO Havaja TEPMOJUHAMUKH M HAIUIIUTE €T
MaTeMaTu4yeckoe BelpakeHue. [Iposeaure ero ananus npu pa3indHbIX YCIOBUSAX.

2. Yro HaspiBaeTcd TepMOAMHAMUYECKON cucremon? Kakue CHUCTEMBI  Ha3bIBAKOTCSA
W30JIMPOBAHHBIMU ?

3. Kakue cucremel Ha3biBatOTCA 3akpbITbiMU? OTkpbITEIMU? [IpuBenuTe npumepsl.

4. YUro Takoe BHYTPEHHSSA SHEPrUsl CHCTEMBI?

5. Uro HaspiBaeTcs (yHKLuMell cocrossHMs cucteMbl? Ilepeunciure u3BeCTHBIE BaM (PYHKLUHU
COCTOSTHUSL.

6. Uto HaszbiBaeTCs TETIOBBIM 3((HEeKTOM peakiun?

7. Uemy paBHa paboTa pacUIMPEeHUs] OJHOTO MOJIS HICAIBHOTO Ta3a IPU M30XOPHOM, H300apHOM U
HU30TEePMUYECKOM IpoLeccax?

8. KakoBa CBsI3b 3HTAJIbIIUU C BHYTPEHHEH SHEpTruein?

9. Yto Ha3bIBaeTCs yAEIbHON, MOJIIPHOMN, CPEAHEN U UCTUHHON TETIOEMKOCTBIO?

10. CopmynupyiiTe HyIeBOE HAYATIO TEPMOJUHAMUKH.

11. Chopmynupyiite 3axoH ['ecca u ero ciaeacTBus.

12. Yo Ha3bIBAETCS CTAHAAPTHOM TEIJIOTOI 00pa3oBaHus BelecTBa?

13. YUro Ha3bIBaeTCs CTAHAAPTHOMN TEIUIOTON cropaHus Beuecrsa?

14. Kak paccunTaTh CTaHAAPTHBINA TEMIOBOH 3(h(EKT peakyy ¢ MOMOIIbI CTaHAAPTHBIX TEIUIOT
o0pa3oBaHust U CropaHus?

15. Kakoe COOTHOLIEHHE HMEEeTCS MEXAy TeruioBbIMU 3¢ dexkrtammu peakuuu Npu MOCTOSTHHOM
oObeMe U TIOCTOSTHHOM JIaBJICHUN?

16. Kak TeruoBoi »>(QeKT XUMHUECKOH peakLUud 3aBUCHT OT Temmeparypel? Boienute
mupdepenmanbayto Gopmy ypasaenust Kupxroda.

17. BeiBenure ypaBHenue Kupxroga B unTerpanbHoit popme.

18. M3MeHeHne TEIIOEMKOCTH CHCTEMBbI B XOA€ peakLMU B HEKOTOPOM HHTEpBalle TeMIepaTyp
MeHblne HyJst. Kak msmensercs TernoBoit ekt 3TOoi peakiyy NMpH MOBBIIEHUN TEMIIEPATypbl B
JaHHOM UHTepBajie?

19. M3MeHeHne TEIIOeMKOCTH CHCTEMBI B XOA€ peakLMM B HEKOTOPOM HHTEpBajie TeMIepaTyp
Gonbine Hyist. Kak m3mensiercst TeruoBod 3(GQeKT 3TOi peakLyu NMpH MOBBIIEHHH TEMIEePaTypbl B
JaHHOM HHTepBajie?

20. IIpuBeaure GopMyIMPOBKH BTOPOrO Havajga TepMOAMHAMUKH. Hamuimure ero MatemMaTudeckoe
BBIp@XKEHUE 1JIs1 OOPaTUMBIX U HEOOPATUMBIX MTPOLIECCOB.

Bapuant 2

1. Hamumure mMaTeMaTHYeCKOe COOTHOLICHHE MEXAy SHTPOIMUEHl M TemIoToi HeoOpaTuMOoro
nporuecca.

2. Kak paccuntaTh H3MEHEHHE SHTPOIHHU B mporecce (pa3oBoro nepexona (McrnapeHue, niaBjieHue,
BO3TOHKA)?

3. Kak paccuuTbIBaeTCsi U3MEHEHHE SHTPOIUU CUCTEMBI IIPU NMPOTEKAaHUU XUMUYECKUX PEaKLUil 110
M3BECTHBIM 3HaueHHsIM S° yuacTHUKOB peakimu? [IpuBennte npumep.

4. MOXHO U CyOuUTb MO 3HAYEHUIO 3HTPONUU O HAMPABJIEHUHU MPOLECCAa B HEU3OIMPOBAHHOMN
cucteme (OTKPBITOH U 3aKpbITOIN)?

5. Kak cBs3aHa »BHTpOmUs C TEPMOJMHAMMUYECKONH BepOSTHOCTBIO cuctembl? Ilpusenure
ypaBHeHue bonbpiiMaHa 1 00BbSCHUTE 3HAYSHUS BXOASALINX B HETO BEJINYHH.

6. Kakue Bbl 3HaeTe TepmoanHamMudeckue noteHuuansi? [lpuseaure Gopmyiiel st X pacyera u



001aCTh MPUMEHEHUSI.

7. Ilpu Kakux YCJIOBUSIX BHYTPEHHSISI OSHEPrusi MOXKET CIY)KUTb KPUTEPHEM HampaBJIeHUs
npouecca?

8. Ilpum Kakux yCIOBHMSX HW3MEHEHHE OHTAJIbIHNM SBIAETCS KPUTEPUEM BO3MOXKHOCTH
CaMOIIPOU3BOJIHOTO npouecca?

9. Kak usmensiercs sueprus [ n06ca u sHeprus ['enbMrosbua npu U30TEPMUYECKOM PACIIUPEHUH
OJIHOT'O MOJIsI HACAJIBHOIO ra3a B UHTepBajie oT Vi 10 V2?

10. Yemy pasno 3Hauenue AG it 0OpaTUMOi peakiiy B COCTOSIHUM PABHOBECHSI?

11. Ucnonp3ysa ypaBHeHHe bonblMaHa MOKakuTe, K KaKOMYy 3HAYEHHMIO CTPEMUTCS SHTPONMS
UJI€aIbHOTO KPUCTANIA TIPU MPHOIMKEHIH TEMIIEPaTyphl K a0COMIOTHOMY HYJIIO.

12. IlpuBeaure GOpMYyJIUPOBKY M MATEMaTHUYECKOE BBIPAKEHHE 3aKOHA IEHCTBYIOIIUX Macc s
00paTUMBIX peakLuil.

13. Chopmynupyiite onpeneneHre XMMUIECKOro pasHoBecusi. Uto npousoiiner npu paBHOBECUU
CO CKOPOCTBIO OOpaTHOM peakIiy, €CiIU CKOPOCTDb MPSIMOI yBEJTMUUTCS BABOE?

14, Hanumure ypaBHEHHME HM30TepMbl xuMHueckod peakuun Banrt-I'opda unokaxkure, kaxue
BOIPOCHI MOKHO PelIaTh, IPUMEHSS €ro.

15. Kakue (hakTopbl BIUSIOT HAa KOHCTaHTHI paBHOBecHus Kp u Kc?

16. Hanuure ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI XUMHUYECKOI'O PABHOBECHS OT TEMIIEPATypPhl B
mddepennmanbHO GopMe U poaHaIU3UpyHTe ero.

17. BeiBenute ypaBHEHUE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHUS OT TEMIIEPATYPBL

18. Ilokaxxure Ha mpuMepax crocoObl pacdyera HU3MeHeHHs SHepruum [ub6ca u sHEpruu
I'enbMronbLa B X0A€ XUMHUYECKON PEAKLIMH.

19. BeiBeaure ypaBHEHHs U30XOPbI U M300apbl XUMHYECKOH peakuuu. YTO MOXKHO PaccCuuTaTh C
UX IOMOLIbI0 ?

20. BeiBenure ypaBHEHHE I pacueTa KOHCTAHThl XHMHMYECKOIO pPABHOBECHs pPEaKLUHU C
MOMOLIBIO CTAHAAPTHBIX TEPMOJUHAMUYECKUX BEINYMH — U3MEHEHUS SHTANBIINN U SHTPOIINH.

Bapuant 3

1. OnumuTe NPUHLUI pacueTa cOCTaBa PABHOBECHOH CMECH 110 UCXOAHOMY COCTaBY U KOHCTAHTE
paBHOBecHsl. UTO Takoe TEOPETUUECKUI BBIXOJ MPOAYKTA peaKun?

2. KaxkoBo BiusiHHE [aBJIEHHUS HA IMOJIOXKCHUE PABHOBECUs PEAaKLUH, NMPOTEKAIOIIUX B ra3oBOMU
daze? I[IpuBenure npumep.

3. IlpuBenute mpumep oOpaTHUMOil rereporeHHol peakuuu. Kakas CylecTByeT 3aBUCHMOCTH
MEKIY AaBJICHUEM TUCCOLUALMY U KOHCTAHTOHN paBHOBECHs?

4. Yem OTIMUAIOTCS TOMOTE€HHBIE M TreTeporeHHble cucrembl? JlaliTe omperneneHue MOHATHUN
«(paza» u «xkomnoHeHT». [IpuBeaure mpumepbl. UTO TaKOE YHMCIIO HE3aBUCUMBIX KOMIIOHEHTOB?

5. Uro Takoe 4HCIO TepMOAMHAMU4ecKux ctemneHeii ceobonbi? Chopmynupyiire npasuio das
I'n66ca. PaccumraiiTe BapHaHTHOCTb CHCTEME, COCTOSILEH M3 BOJHOIO pacTBOpa caxapo3bl B
MPUCYTCTBUM BOASHOTO NAapa U HAXOSLIENCs B 3aKPBITOM CTEKJITHHOM COCYAE.

6. Uro takoe nuarpamma cocrosiausa? M300pasute nuarpamMmy COCTOSIHUSI OJHOKOMITOHEHTHOMN
cCHCTeMbI (Ha IpUMepe BOJIbI) U OMUILIHTE €e.

7. BeiBenure ypaBHeHune KnanefipoHa anst ¢pa3oBbIX MpPEBpaIleHU WHANBUAYAJIbHBIX BEIIECTB.
Ionp3ysick UM, OOBACHUTE HAKJIOH JMHUH PAaBHOBECHS JKUAKAs BOJA — JIeJ] B CTOPOHY OCH IaBJICHUH
Ha UarpaMMe COCTOSIHUS BOJBI.

8. BreiBenure ypaBHenue Kuameiipona—Knaysuyca st mpoLecCOB HCHApeHUs: (KUMEHHs).
ITokaxxute, Kak MOKHO MCIIOJIb30BAaTh 3TO YPABHEHUE B TEXHOJIOTUYECKUX MPOLIECCaX.

9. OnmummmTe npumeHeHue tepMorpaduueckoro aHanusa B (papmanun. OObsicHUTE (PU3NUECKUit
CMBICJI OTAEJIbHBIX YYACTKOB KPHUBBIX OXJIAXKAECHHS UHIUBHAYAIbHBIX BEIIECTB U OMHAPHBIX CMECEeH.
10. U300pasure quarpamMmy IUiaBjieHHUs: HeM30MOpGhHON OMHAPHOI CMECH JIeKapCTBEHHBIX BEILECTB,
OIUINUTE TPHHLUII €€ MOCTPOEHUs] C MCIOJb30BAHMEM KPUBBIX oxyaxkaeHus. Copmynupyiite u
00OBSCHHUTE MPABUJIO phIYara MPUMEHUTEIbHO K JHarpaMMaM COCTOSHUSL.
11. Hcnonw3yss nuarpammy IUIaBJiIeHUs, cHOpMYIHPYHTE MOHSATHE OO0 HBTEKTHYECKUX CMECSX.



IIpuBenuTe mpuMepbl BTEKTHYECKUX OWHAPHBIX CMeCel JIEKapCTBEHHBIX BELIECTB (C yKa3aHHEM
TEeMIIEPaTypPhl ITABJICHUS] U COCTABA).

12. IlpuBenuTe AuarpaMMmy IUIaBJIeHHs OMHApHOW CMecH, OOpasyroliel B paciijiaBe XUMHYECKOe
coenuHeHue. JlaiiTe onucaHue Bcex ee (pa3oBbIX MOJIEH U KPUBBIX PABHOBECHSI.

13. Onmmuwmre TpeyronbHuk ['m6Oca anst oroOpaxkeHus: cocraBa TPOHHBIX cMeceil. Ilokakure Ha
KOHKPETHOM IIpUMepe, KaK € €ro IOMOLIBI0 ONpeneIuTb COCTaB CMECH B KOHKPETHON TOUKe
auarpaMMbli?

14. Copmynupyiite 3akoH Payist u BbiBequTE €ro MareMaTHueckoe BelpaskeHHe. Uto HasbiBaeTcs
uaeanpbHbIMU pacTBopamu? Ilpusenure npumepsl.

15. Kax BBIMIAOAT quarpaMMbl “aBlieHHE — COCTaB U “TeMIeparypa —COCTaB” M HACATbHBIX U
Ui HenaeanbHbIX pacTBopoB? Chopmynupyiite 3akoH JlanbToHa.

16. Chopmynupyiite nepsbiii 3akon Konosanosa. MnmrocTpupyiite ero ¢ nmoMomso AuarpamMmbl
«JlaBJIEHUE — COCTaBy.

17. KakoBbl MpUYMHBI OTKJIOHEHUI OT 3akoHa Paynsa? Kak oHu oroOpakaroTcs Ha AuarpamMmax
«paBneHue — coctaB»? Cdopmynupyiite BTOpoil 3akoH KonosanoBa. Uro Takoe aszeorpornbi?
IIpuBenure npumepsl.

18. OnuumTe CBOIMCTBA a3€0TPONA «ITUIIOBBIN CITUPT — BOAA» U CIOCOOBI MOTyUeHHsT aDCOTIOTHOTO
(100%) criupTa.

19. Onuurnre cnocoObl NEPErOHKU PACTBOPOB C HEOTPAHUUEHHO PACTBOPHUMBIMH JKUAKOCTAMHU U UX
obmue 3akoHOMepHOCTH. [ToKaKuTe C MOMOIIBIO AUArpaMM KUIEHUs KTEMIepaTypa — COCTaBy», KaKoil
KOMITOHEHT MOXKET OBITh BbI/IEJIEH TEPErOHKOH B YHCTOM BHE.

20. Kak BBINNISIIUT AMarpaMMa COCTOSIHUSI OMHApHOW CHUCTEMBI, COCTOSILIEH M3 OrpaHHYEHHO
pacTBOpuMBIX kuakocrei? Uro Takoe kpuruueckas temmneparypa pactsopenust (KTP)? Ilpusenure
npumepel cmeceil ¢ sepxHeil KTP.

Bapuanr 4

1. Chopmynupyiite npaBuio Anekceesa. U300pa3uTe auarpamMmy pacTBOPEHHUS] CUCTEMBI U3 JIBYX
JKUAKOCTEH € HWKHEH KPUTHYECKON TemmnepaTypoil pactBopeHus. llpusenure mnpumepbl Takux
cMecei.

2. OOBsSICHUTE PUYMHBI M YCIOBUS OTPAHUYEHHOTO M HEOTPAHUYEHHOT'O PACTBOPEHHUS JKUAKOCTEH.
IIpuBenute mpuMepsl OrpaHUYEHHO CMeluBaromuxcs kugkoctel ¢ apymsa KTP u ommmure nx
cBoiictBa. M300pasure quarpaMmy pacTBOPEHUS.

3. OnuiunTe MEeperoHKy BEIIECTB C BOASHBIM mapoM. Ha kakoMm 3akOHEe OCHOBaH 3TOT mpouecc?
BoiBenuTe ypaBHeHUe 11 pacyeTa MOJSIPHONW MacChl IIEPErOHAEMOr0 BEIECTBA.

4. OnuimuTe IPUMEHEHHE MEePEeroHKH ¢ BOASHBIM MapoM B (papmarun. BeiBenuTe ypaBHeHHe ISt
pacyera ko3¢ puLmeHTa pacxona mapa.

5. Onuumre NpUMeHEHUe >KUAKOCTHON 3KCTPAKLUU B TEXHOJOrHM jekapcTB. Ha kakoMm 3akoHe
ocHoBaH 310t npornecc? Ilpusenure MareMaTHUeCKOe BbIpak€HHE 3aKOHA. BriBenuTe ypaBHEeHUE IS
BBIUUCJIEHUs CTETIEHN U3BJICUEHUs BEILECTBA.

6. Cdopmynupyiite 3akoH pacnpenenenust Hepucra. BeBemure ypaBHeHHME I pacuera
PaBHOBECHOH KOHLEHTPALMU 3KCTPArUPyeMOro BellecTBa B MCXOAHOM pacTBope (paduHaTte) mocie
OJTHOKPATHOI U MHOTOKPATHBIX OMNepaluii 5KCTParupoOBaHuUsI.

7. BeiBenuTe ypaBHEHUE JUJIs1 BBIUMCJIEHUS] KOJIMYECTBA SKCTPArupOBAaHHOTO BellecTBa. UTo Takoe
CTeIEeHb U3BJICUEHUS TIPU SKUIKOCTHON SKCTPAKLUN?

8. Chopmynupyiite moHsITHE O PAcTBOPAxX, O PACTBOPEHHOM BellecTBe M pacTBopurene. Kakue
THUIBI PACTBOPOB CyliecTBYOT? IIpuBenuTe pasnuuHble ciocoOb! BEIPAKEHHUsT KOHLIEHTPALIUK BEIIEeCTB
B PacTBOpax.

9. Urto Ha3bIBaeTCs KOJUIMTaTUBHBIMU cBOWCTBaMU pacTBopoB? Kakue u3 Hux Bbl 3Haere?
Onumure KpUOMETPUYECKUNH METOJ OIpeNeNeHHs] MOJIAPHONH MacChl PacTBOPEHHOIO BeELIECTBa
(neanextposaura). BeiBenuTe cooTBeTCTBYIOLIEE YpaBHEHHE. UTO Takoe KpHOCKONMUYeCcKash KOHCTaHTa?

10. BriBenuTe ypaBHEHHME AJI BBIUUCICHHMsS MOJIIPHOW MAacChl PAaCTBOPEHHOIO HEAJIEKTPOJINTA
s0ynuomerpudeckuM MeToroM. UTto Takoe 50yInocKonuyueckast KOHcTaHTa?



11. B uem 3akmtouaercs siBieHue ocmoca? Kak BBIMUCIAETCS OCMOTUYECKOE JABJICHHUE B PACTBOPAxX
Heanektponutos? IlpuBenute ypaBHeHue Banr-I'opda. Onummre ocMOMETpUYECKUN METON
OIpeAeeHus] MOJIIPHON MacChl BEIECTB.

12. KakoBa BeqMunHa OCMOTHYECKOro nasineHus kposu? Ilpusenute kiaccupuKaluio pacTBOPOB
[0 BeJINYMHE OCMOTHYECKOro fasjieHus. Kak B MenIULMHEe NCIONB3YIOTCS CBOMCTBA TMNEPTOHUYECKUX
pactBOopoB? UTO Takoe M30TOHUPOBAHUE?

13. Kak BpIMHMCIIAETCS OCMOTUYECKOE AAaBJIEHUE B PACTBOPAX 3JIEKTPONUTOB? BriBEnUTE ypaBHEHHE,
CBSI3bIBAIOILEE M30TOHUYECKUN KO3(P(PHULMEHT CO CTeneHbl0 MUCCOLMALUU dJeKTponuTa. UTo Takoe
KaXKyLIasiCsl CTENEeHb JUCCOLUALMN CUJIBHOTO 3JIEKTPOJIUTA U KaK €€ BBIYUCIUTD?

14. Yro Takoe nusuc, remonus, miasmonus? Ilpusenurte nmpumepsl. UTO Takoe OCMOTHUYECKHIA
k03¢ punment? Kak MOKHO paccunTaTh €ro BeaIuuuHy ?

15. IlpuBenure ypaBHEHMs AJST BBIYUCICHUS M30TOHUYECKOrO KO3(pQPHUIMEHTA IO COOTHOLIEHUIO
BEJIMYMH OCMOTHUYECKOrO JABJICHMs, NEMPECCUU 3aMepP3aHus U IMOBBILEHUS TeMIepaTypbl KUIEHHs
pPacTBOPOB 3JIEKTPOJIUTOB.

16. U310kxuTEe OCHOBHBIE MIOJIOKEHUS TEOPUH 3JIEKTPOIUTUYECKON aucconnannu AppeHuyca.

17. YUto Ha3bIBAa€TCsl CTENEHBK NUCCOLMALIMU M KOHCTAHTOHM Auccouuanuu snekrponuta? Kakum
YPaBHEHHEM OHHM CBsI3aHBI APYT C APYrom?

18. Kakue CBOIWCTBA PacTBOPUTEINS OMPENENSIOT ero COCOOHOCTh MOHU3UPOBATH PACTBOPSIEMOE
BELIECTBO?

19. Yro takoe pH pactBopa? Kax BenmuunnHa pH cBsizaHa ¢ HOHHBIM TNPOU3BENEHUEM BOABI?
[Mokaxwure Ha mpuMepe pacueT pH no kouueHTpaiu noros H' u HaoGopor.

20. OpnHakoBa JIU KOHCTAHTA JUCCOLMALIMU 3JIEKTPOJIUTA B Pa3IU4HbIX pacTBoputessix? OTeer
WO CTPUPYHUTE MPUMeEpaMu.

Bapuant 5

1. Yro Takoe passenenue pacrsopa? BriBenute ypaBHeHMe 3akoHa pasBeneHus OcrBaipaa Ui
OMHAPHOTO AJIEKTPONIUTA.
IlepeuncnuTe OCHOBHBIE MOJIOKEHUS TEOPUH CHIIBHBIX 3JIEKTPOIUTOB Jlebas—Xrokkers.

2. Yto Takoe AaKTUBHOCTb M KO3(PPHLMEHT aKTUBHOCTH »3jekTpojuta B pacteope? Kakum
ypaBHEHHEM aKTUBHOCTb CBs3aHA C KOHLIEHTpaLuen?

3. Uro takoe OydepHble pacTBopbl? BeiBeaure ypaBHeHue, cesasbiBatroiee pH Oydeproro pactsopa
C COOTHOIIEHHEM KOHLEHTPALUi M OObEMOB PACTBOPOB KOMIIOHEHTOB (Ha NpPHUMEpPE aleTaTHOro
Oydepa).

4. Uro Takoe OydepHass eMkocTb pactBopa? OnMuHMTe NOTEHIUOMETPHUYECKUH METON ee
HKCIEPUMEHTAJIBHOTO ONpPEAeIeHNs ¢ mocTpoeHueM rpaduka «pH — oOvem TuTpanTay.

5. Kakue KOMIIOHEHTHI KPOBH CO3JAlOT ee OydepHyo eMmkocTb? BriBenure ypaBHEHUS IS
Beruucnenus pH u pOH pactsopos.

6. Uro Takoe MoOmBMXKHOCTh HOHOB? UeM OHa OTJIMYaeTcsi OT aOCOJIOTHON CKOPOCTU IABUIKEHUSI?
Kakwue nons! o01anarot HanbobIneil MOABHKHOCTBIO U ITOUeMy ?

7. Jaiite omnpeneneHue yneapHOW M OSKBUBAJICHTHON OJJEKTpU4ecko mnposoauMoct. Kakum
MaTeMaTHYECKUM BBIPAXKEHHEM OHM CBSI3aHBI IPYT C JPYIOM U C 3JEKTPUYECKUM CONPOTUBJIEHHUEM
pactBopa?

8. Uto Takoe HSKBHUBAJIEHTHAs 3JIEKTPUUYECKas MPOBOIUMOCTb NPHU OECKOHEYHOM pa3BEAEHUU?
ITpuBenute mpumep ee pacuera ¢ momoluibio 3akoHa Konppaymma. ChopmynupyiiTe 3TOT 3aKO0H.

9. YUro takoe koHaykroMmerpus? Kak ¢ mOMOLIBIO NaHHBIX KOHAYKTOMETPUYECKHX H3MepeHU
MOKHO PaCcCUMTATh CTENMEHb U KOHCTAHTY AMCCOLMALUMH (MOHU3ALMH) C1a00ro 3JeKTponuTa?

10. Onuuiure NPUHLUN KOHAYKTOMETPUYECKOro THUTpoBaHus. IlpuBenure THUMBI KPUBBIX
TUTPOBAHUS JJIS CIy4aeB CHIIbHBIX U CJIA0BIX KUCJIOT M OCHOBAHUIL, a TAKXKe UX CMECEH.

11. U3noxwute 3akoHbl Papanes 1ist SJEKTPOIU3a.

12.Y9to takoe anekrpoa? M3 dvero cocrout rampBaHuueckas uenb? Kak ycTpoeH xuMuueckuit
MCTOYHHK TOKa (TaJIbBAHNYECKUH 351eMeHT)?

13. Yrto Has3bIBaeTCs SJIEKTPOXUMHUYECKUMH pEAKLUUSAMH M B 4Ye€M HUX OTJIHYHE OT JAPYIHX



OKHUCJIUTEIbHO—BOCCTAHOBUTENIbHBIX PEAKLIMI?

14. Kak Ha3pIBatOTCA 3JEKTPOABI, HA KOTOPBIX MPOUCXOIUT PEAKLMsI BOCCTAHOBJIEHUS U HA KOTOPBIX
uaeT peakuust okucieHus? Kak 3apsbkeHbl aHOA M KaTOX B JJIEKTPOJU3EPE U B TaJbBAHMYECKOM
sneMenTe?

15. Kakme noTeHUManbl W Ha KaKMX MOBEPXHOCTSAX pasfesia BO3HUKAIOT B paboraroimem
rajJpBaHU4eckoM sneMeHTe? Kakue u3 HUX MeIaroT MpU 3JIEKTPOXUMUYECKUX U3MEPEHUsIX U KaK UX
MOJKHO yCTPaHUTb?

16. Onumwure ycTpOHCTBO M MNPUMEHEHHE BJEKTPOAOB mepBoro pona. llpusenure mnpumepsl
3NEKTPOIHBIX PEAKLNM, MPOTEKAIOLINX Ha HUX, 1 (POPMYJIbI 3aITUCH 3JIEKTPOIOB.

17. Onumwure ycTpOWCTBO W INPUMEHEHHME 3JEKTPOAOB BTOporo pozxa. llpusenure mnpumepsl
3JNIEKTPOHBIX PeaKLM MPOTEKAIOLINX Ha HUX, U (POPMYJIBI 3aITHUCH 3JIEKTPOJIOB.

18. OnmuuTe yCTpOMCTBO M NPUMEHEHHE BOAOPOAHOrO 3JEeKTpoaa. UTo Takoe CTaHIapTHBIN
BOZOpOAHBIH 3j1ekTpoa? Uemy paseH ero noreHuuan npu 25°C?

19. Uro Takoe »3JEKTPOABIDKYLIAs CHUJAa rajbBaHM4YecKOoro siemeHta? Kak ee paccuurtath ¢
MOMOIIBIO AMeKTponHbIX mnoTeHuuanoB? Kakum ypasHennem JJIC cBsizsaHa ¢ AG°® peaxumuy,
NPOTEKAIOLIEH B 31eMeHTe?

20 BeiBegure ypaBHeHue HepHcTra nams pacdera 3JEKTPOABUKYLICH CUJIbI TajlbBAaHUYECKOIO
3JIEMEHTa U MIOTEHLUAJIOB OTAENbHBIX 3JEKTPOAOB.

Bapuanr 6

1. Yro HasbIBaeTcs CTaHAAPTHON sJekTpoiBrkylned cuinoi? Kak oHa cBsi3aHa C KOHCTAHTOM
PaBHOBECHSI PEaKLIUH, MPOTEKAIOLIEH B raJlbBAHUYECKOM 3JieMeHTe?

2. Kakue ranbBaHHYeCKHE 3JIEMEHTHI HA3bIBAIOTCS KOHLEHTpauMOHHbIMH? Kakue BenuduHbI
MOXKHO OIPEJENUTh C UX MOMOIIBIO?

3. Uro Takoe OKUCIUTENbHO—-BOCCTAHOBHUTENBHbBIE 3JIEKTPOABI M TaJbBAHUYECKHE 3JIEMEHTHI?
Kaxue BenMunHbI MOXKHO ONPEAEIUTh ¢ UX TTOMOLIBIO ?

4. Yro Takoe noreHrmomerpus? Kakue noreHunomerpudeckue Metoan! Bel 3Haere?

5. Onumure yCcTpOHCTBO CTEKIISIHHOTO 3JIEKTPOAA U MPpUHLMI AelicTust pH—-meTpa.

6. Uro HasbiBaeTca xumudeckoil kuHerukoi? Ilpuenurte onpeneneHue cpenHell M UCTUHHON
CKOPOCTH XUMHUYECKON PEaKLUu.

7. Kak N3MEHSI0TCs CKOPOCTh XMMHUYECKON peakluy U KOHLUEHTPALUU Pearupyouux BeUeCTB BO
Bpemenu? Ilpusenure rpaduyeckne 3aBUCUMOCTH.

8. M3noxure 3aKOH NEHCTBYIOIIMX MAacC M MPUBEIUTE €ro MaTeMaTH4ecKkoe BblpakeHue. Uro
TaKO€ KOHCTaHTa CKOPOCTH?

9. Uto Takoe MOJIEKYJIIPHOCT XUMHYECKOH peakiun? M310KuTe KHHETHYECKYIO KIaCCU(UKALHIO
XUMHUYECKHUX PEaKLUil Ha OCHOBE UX MOJIEKYJIsIpHOCTH. IIpuBenure npumepsl.

10. Yro Takoe mopsmok xumuueckoi peakuuu? Kak oH onpepemserca? B kakux ciyuasx
KUHETUYEeCKHH MOPAAOK PeakLuu paBeH MosekyssspHocTu? Ilpusenure npumepsl.

11. M0okHO 71 IO HANMMCAHHOMY YPaBHEHHIO X UMUYECKON PeaKLUU MPEACKa3aTh €€ KHHETUYECKUM
nopsaok? UTo Ha3bIBAETCS PEaKLUSIME MICEBIOMOPSIIKA (TICEBIOMOIEKYISIPHOCTH)?

12. B xakux ciaydasix KMHETMYECKUH MOPSIOK peakiuu BbIpaskaeTcsi ApoOHoi BemmunHoi? Kakue
IPOLIECChI OTHOCATCS K peakiusimM Hynesoro nopsaaka? Ilpusenure npumep.

13. BeiBenuTe u NpoaHAIN3UPYNHTE KHHETUYECKOE YPAaBHEHHUE IJIs1 PEaKLIMK IePBOro MOpsiAKa.

14. IIpuBenuTe M NpoaHANIU3UPYHTE KMHETHMYECKUE YPABHEHUs PeakLUuil BTOPOro MOpsiAKa Ipu
OJIMHAKOBBIX U PA3JINYHbIX HaYaJIbHBIX KOHLUEHTPALUSIX PEAareHTOB.

15. Yro Takoe nepuon MoJynpeBpalleHuss U KaK OH CBSI3aH C KOHCTAHTON CKOPOCTH AJI peaKkLuil
NepBOro U Broporo nopsnka? B kakoMm ciydae OH 3aBUCUT OT KOHLIEHTpaLn?

16. Kakue mMeTozab! NPUMEHSIOTCS JIs ONpeesIeHHs opsiaKa peakiuu?

17. Kak Bnusier TemmepaTypa Ha CKOPOCTb XuUMUYeckoi peakiuu? CopMmyaupyiTe MpaBHiIo
Bant-T'oda. Kak Beruncinuts TemneparypHslii koaddurpenT?

18. IlpuBeaute m mpoaHanmusupyiite ypaBHeHue Appenuyca. OObsicHUTE (HU3NYECKUI CMBICIH



BEJIMYUH, BXOASIIUX B HETO.
19. Yrto nHasbiBaeTcst dHeprueil aktuauuu peakuuu? OObsicHuTe ee ¢usmueckuii cmbica. Ha
OCHOBAHUU KAKHUX JaHHBIX MO’KHO PACCUUTATh HYHEPIUI0 aKTUBALUN?
20. Yro Takoe TemmnepaTypHblil koa(duimeHT ckopoctu peakiuuu? Kak ero paccuurath?
ChopmynupyiiTe MpaBUIIO YBETHUSHHUS CKOPOCTH PEAKLIUU C YBelInYeHueM Temmneparypel Ha 10°C.

Bapuant 7

1. Ha ocHOBe kakoro mpaBmia pa3paboTaH MeTOJ YCKOPEHHOI'O CTapeHHsl ISl ONpeneseHHs
CPOKOB rOAHOCTH JlekapcTB? B ueM ero npenmMyiunecTsa nepes KJIacCUHYeCKUM MeTOA0M?

2. M3n0xute OCHOBHBIE MOJIOXKEHNs TEOPUU AKTUBHBIX COYAapEHUN.

3. H3znoxute OCHOBHBIE TMOJOXKEHHS TEOPUU MEPEXOAHOr0 COCTOsAHMA. YUTOo  Takoe
AKTUBUPOBAHHBIN KOMILIEKC?

4. Kakue peakuyny Ha3bIBaroTCs napajenbHeiMu? [Ipusenure npumepsl.

5. IlpuBenure mnpuMepbl mochenoBaTenbHbIX peakimid. IlocTpolite rpadux 3aBucuMocTu
KOHLEHTPALUHU pearupyroIiyx BELeCTB OT BPEMEHHU B MOCIEA0BATENbHON PEAKLIMH.

6. Ilepeuncnure xapakTepHble MPU3HAKKM U OCOOEHHOCTH LENHBIX peakuuii. K kakomy Tumy
LIEMHBIX PeaKLUil OTHOCUTCS OKUCIIEHHUE KUPOB MPU KOHTAKTE X C BO3AYXOM?

7. Uro Takoe obOparumele peakuun? IIpusenure nmpumepsl. Kak cBszaHbel Mexay coOoil CKOpocTH
npsIMOH U 00paTHOM peakuuii?

8. OnuinuTe OCHOBHBIE OCOOEHHOCTH MPOTEKAHUS IeTepPOreHHbIX peakiuii. [IpuBeanuTte npumepsl.

9. Uro Takoe karanu3? Kakue BemecTBa Has3bIBalOTCA Katajnuszaropamu? B uem 3aximodaercs
IPUYHMHA KaTaJuTH4deckoro aeicTBus? Kak Biauser KaTanin3aTop Ha SHEPTUI0 aKTUBALIMU PEAKLUU?

10. Ilepeuncnure OCHOBHBIE NPU3HAKH, OTJIMYAIOIIME IOMOTEHHBI M TeTEPOTEeHHBIN KaTasus.
Onuiure Ha NpUMepe KUCIOTHO—OCHOBHBIH KaTajus.

11. H3noxure OCHOBHBIE TMOJOXEHHUsI TEOPH (MyJbTHILIETHOW, AaKTHBHBIX aHcamOuel,
HJIEKTPOHHON) reTepPOreHHOro KaTamsa.

12. Yro Takoe narudutopsi? [Ipusenure npuMepsl AEHCTBUS 1 UCIIOIb30BAHUSI HHTHOUTOPOB.

13. Yro Ttakoe ¢epmentri? Kakue ¢depmentbl Bbl 3Haere? B uem 3akirouaercss riaBHas
0CcOOEHHOCTh (hepMEHTATUBHOTO KaTamu3a?

14. Onumre cxeMaTHYeCKd MeXaHU3M (PepPMEHTATHBHOTO KaTalu3a.

15. Uro Takoe ¢oroxummueckue peakumu? Kakue craamm (QOTOXMMHUUECKHX peakiHil Bam
u3BectHbl? [IpuBenure npumeps! peakiuii ¢ poroakTuBanmeni. Kak cBer BiHMseT Ha CPOK TOJHOCTH
nexapcTs?

16. M3noxure 3aKOH (POTOXUMHUYECKOW SKBHUBAJIEHTHOCTH ODHHINTEiHA. UTO Takoe KBaHTOBBIi
BbIxOn?

17. Chopmynupyiite poroxumuieckue 3akonbl I porryca—/lpetinepa u bynsena—Pocko. [Touemy
HEKOTOpbIe peakuuu TpeOyroT nmpuMeHeHus ceHcuOmnmsaropo? Kakyro posb urpaer Xjaopopuul B
¢dorocunrese?

Ipumepnoiii Komniexkm 3a0anUil 011 KOHMPOIbHBIX padom no oucyuniune «Dusuueckas
XUMUA»

Bapuant 1

1. Hanmuimure ypaBHeHUe peakiyu cropaHus Beinecta (Tad.1). Berauciute cTaHIapTHYIO TEIUIOTY
00pa3oBaHUsl BEIIECTBA, €CJIM M3BECTHA €ro CTaHAapTHAsl TeIuioTa cropaHus. IIpomykTel ropeHus
UMEIOT CIIeAYIOLINE TeroThl 00pa3oBanus (k/{x/mMoub):
AH®t cozry = —393,51; AH tm2000) = —285,84; AH N2 = 0.
Tabnuua 1



CranpaptHas
Ne 3apaun BemecTtso TEeIJoTa
CrOpaHus,
kJx/MoIb
1 Moueuna CH4ON2 (T) —632,20
2 Anerunes CoHz (1) —-1299,63
3 Metan CH4 (1) —890,31
4 Hadranun CioHs (1) -5156,78
5 benzon CsHe (%) —3267,58
6 Vxcycnas kuciaora C2H402 (k) —874,58
7 Aneron C3HeO (1) —1785,73
8 I'muniepun C3HsO (k) —-1661,05
9 Denoa CsHeO (1) —3063,52
10 I'moko3a CsHi206 (T) —2802,04
11 Caxaposza C12H22011 (1) —5646,73

2. Ilpu 298 K nmaBnenus mapa xjopodopMa U TETPaxJOPMETaHA PaBHbI COOTBETCTBEHHO 26544,4 u
15265,4 ITa. ITonarasi, 4TO JKUAKOCTH OOPa3yIOT MIEATbHBII PacTBOp, onpeaenute A cmecu (1 Mosb
CHCI3 + 2 mons CCly):

a) MOJIbHBIE TOJIM 000X KOMIIOHEHTOB B CMECH;

0) mapuuanbHbIe TaBJICHUST 00OUX KOMIIOHEHTOB,;

B) o0lLiiee JaBieHHE Mapa Hal PACTBOPOM.
3. DTaHon u MeTaHoa 0Opas3yrT pacTBOphl, Oim3kue k npeanbHeiM. [Ipu 293 K nasnenue napa Han
YUCTBIM 3TaHOJIOM paBHO 5932.8 Ila, Han uucteiM mMetaHosoM —11825,6 Ila. Beruucaure ana cmecu
100 r metanona u 200 r 3TaHoNa

a) MOJIbHBIE TOJIM KOMIIOHEHTOB B PacTBOPE;

0) mapumanpHble 1 oOLIee NaBIeHe Napa;

B) MOJIBHYIO ZIOJII0 METAHOJIA B Mapax.
4. Ilpu HOpMaJBHOM aTMOC(EepHOM AaBIeHUH Boaa 3akumaer npu temneparype 100°C. Ilpu xakom
IaBJICHUH TeMIepaTtypa KUIEeHUs ee MOKeT ObIThb CHukeHa 10 90°C? MosbHas TemioTa UCHapeHus
paBHa 40660 J{x/Moub.
5. Ipu 373 K u 1,01325x10° Ila MonbHast Teryiota McrmapeHus Boabl pasHa 40660 JI/MOb.
MounbHbiii 00beM xkuakon Boabl 0,01878 n/monb, a MonbHbI 00beM mapa 30,115 n/mosnb. B kakom
HANpaBJIEHUU U Ha CKOJIbKO WM3MEHUTCS AaBlIEHHE MpPU TOHIDKEHUHM TEMIIepaTypbl KUIEHUS Ha S
rpaaycos?

Bapuant 2
1. Beruucaure Temnepatypy KUIEHHs BOAHOTO PacTBOPA, €CJIU JABJIEHHE B PEAKTOPE IPEBBIIACT

atMocepHoe B 2 pasa. MonbHas Teruora ucnapenust Boael 40660 Jx/mMosb. Y nenbHblid 00beM
JKUJIKOHM BOABI paBeH 1 JI/KT, BOASIHOTO mapa — 1,673x10° m/xr.

2. Ilpu kakoii Temneparype OyaeT KUIETh JUCTIILIMPOBAHHAS BOAA, €CIIM aTMOC(EepHOe NaBleHUE



cHM3UTCS 10 720 MM pT. cT. (95991,8 I1a)? MonbHas TemoTa UCapeHust BOABI PH 3TOM paBHa 41597
JIx/Moub.

3. Opranuueckoe BeLIECTBO, MPAKTUYECKH HEPAaCTBOPUMOE B BOAE, IEPErOHANOCHh C BOISHBIM
napoM npu HopMasibHOM atMochepHom nasneruu npu 98,4°C. Conepskanue ero B konaencare 23,1%
(macc.). Ompenenure MOJAPHYIO MacCy BeLIeCTBA M NapLHajbHOE MaBJICHWE €ro mnapa IpH
TeMIIepaType MEePEroHKy, €CJIU MapLUUuajbHOE NaBJIEHUE HACBIIIEHHOTO napa BoAbl paBHO 956585 Ila.

4. JInd OYMCTKM aHWUJIMHA OT IPHUMECEH ero MEePEeroHsOT ¢ BOASHBIM MapoOM IMPU HOPMAJIBHOM
atMocgepHoM nasneHuu u temneparype 98,4°C. ITapuuanbHoe naBieHne mapa BOAbI IPU 5TOM PaBHO
96258,5 I1a. Beruncnure pacxoz napa Ha 1 Kr aHUIMHA.

5. Hadranun neperoHsioT ¢ BomsHbIM mapom mpu 1,01325x10° ITa mpu 99,3°C. Ckombko
HadranuHa neperonsercs ¢ 1 kr mapa? IlapumanpHOoe naBieHHE Mapa BOIbI IPU TEMIeEpaType

neperonku pasHo 0,98971x10° Ia.

Bapuant 3
1. Beraucnure AH®, AU®, AG® u AA° B cTaHIapTHBIX YCIOBHAX IS PEaKLU, IPUBENEeHHbIX B Ta0M. 1.

Onpenenurte, B KAKOM HaIlpaBleHUH MOWAET peakiusi. HeoOxonumble Aisi pacuyeTa JaHHbIE B3SITh M3

IIpunoxenus.
Tabnuua 1
No VYpaBHeHUe peakuuu No VYpaBHeHUE peakiuu
3a1a4u 3a1a4u
12 2H; + CO <> CH30H, 13 CO; + 4H; «>CH4 +2H20)
13 CoHs <> CoHy + Ho 19 CH4 + CO2 <>2CO + 2H>
14 C + H20n) <>CO + Hy 20 CO + H2Op) <CO2 + Ha
15 4HCI+02¢>2H200 + 2Cl2 21 CO + 3H; <->CH4 + H2Oqy
16 2NO; <>2NO + O2 22 2802 + 02 <2803
17 SO; + Cla <>S0:Cl»

2. OpraHudeckoe BeIIECTBO C MoOJsIpHOW Maccoil 300 meperossiercss NpuU HOPMaJbHOM
aTMOC(EpPHOM JAaBJIEHWH C BOASHbIM mapoM. llaprmanpbHOoe pAaBieHHME TMapa BEIIECTBAa IPU
TemrnepaTtype neperoHku pasHo 17731,8 Ila. Paccuuraiite Maccy BOASHOro mapa, HEOOXOIUMOrO ISt
MEPEroHKU 1 KI BelecTna.

3. HutpobeH3on neperonsercs ¢ BOASHBIM MapOM MPU HOPMAIBHOM aTMOC(EPHOM AABJICHUH MPH
99,3°C. TlapumanpHoe mnaBieHHE Tapa BOAbI MpU 3ToM paBHO 98971 ITa. Paccuumraiite pacxon
BOZSTHOT'O Iapa Ha | Kr moyiy4aeMoro B KOHAEHCAaTe HUTPOOEeH30a.

4. BrIpazute BceMH N3BeCTHbIMU Bam criocobamu KOHIIEHTpAIMIO CepHOIt KUCiIoThl B 20% BOIHOM
pactsope. ITnotHOCTH pacTBopa 1,145x10% kr/m’,

5. Bpuucnute pH OygepHOro pactsopa, MONIy4EHHOrO CMEIIeHHEM paBHbIX 00bemoB 0,2 M

pacteopa ammuaka u 0,2 M pacTBopa Xjopuaa aMMoHusi. YeMy paBHBI KOHLEHTpauuud uoHoB H'™ u

OH™ B 5TOM pactBope?



Bapuanr 4

1. Paccuuraiite TeroBoit ¢ dext peakiun (tadn. 1) npu remneparypax 500 u 700 K u naBneHnn

1,0133x10° ITa, ucrnions3ys ypassenue Kupxroda ay1st HeGONBIIOro TEMIEPaTypPHOTO HHTEPBAJIA.

Tabnuna 1

Ne VpaBHeHHE peaKiuu Ne VpaBHEHHE peaKiuu
3318491 3a1aun

23 | 2H, + CO = CH;0H, 31 | CO+Cl,=COClan)

24 | NH4CI =NH; + HCI 32 | COs+H; =CO + H:0

25 2NO2 =2NO + O2 33 2C0O2=2C0O + O

26 N204 =2NO2 34 CH4 + CO2=2CO + 2H;

27 Mg(OH)2:=MgOm+H20) 35 C2H50H) =C2Hs + H2Oy

28 2802 + 02 =2S05() 36 CH3CHO@+H2=C2HsOH(p

29 SOz + Cl2 =S0:Cl2 37 CsHg(r) + 3H2 =CsHioqy

30 CO + 3H2 =CH4 + H20(

2. Bouuciute pH OydepHOro pactBopa, MOJIYYEHHOrO CMelleHHeM paBHbIX 00bemoB 0,2 M
pactBopa ammuaka u 0,2 M pacTBopa xyopuaa aMmMoHusi. UeMy paBHBI KOHIEHTpaluu uoHoB H' u
OH" B 5TOM pactBope?

3. PaccuuTaiite 00BEMbI PACTBOPOB YKCYCHOW KHCJIOTBHI M alerata HaTpusi (C OIMHAKOBOH
KOHLIEHTpaLueit), HeoOxoaumbie uis mpurotosneHus 30 mu Oydeproro pacreopa ¢ pH=4,5.

4. DKBUBANEHTHAs 3JIeKTpHUIecKas mposoaumMocts 0,117 M pacTsopa yKcycHo# kucioTsl mpu 25°C
pasHa 4,815 Owm 'cm?momb~!. Paccunraiite crenenn mmcconmammn CH3COOH B 3TOoM pacTsope,
KOHCTaHTy ee nauccounanuu 1 pKa. IlogBrkHOCTH HOHOB BOAOPO/A U aleTaTa MpH 3TOi TeMmepaType
COOTBETCTBEHHO paBHBbI 349,8 1 40,9 Om 'em?moms .

5. B BogHOM pactBope oobeMoM | 1 comepskurcs S r mosnounoi kucnotel CH3CH(OH)COOH.
KoHcranTa qucconuanuy Mojounoi kucnorsl npu 25°C pasna 1,36x107*. Uemy paBHa KOHIIEHTpaLus
HOHOB Bozopoaa B pactBope? Kakos ero pH?

Bapuant 5
1. Tlonb3ysicb manHbiMEH Ilpunoxkenus, Bbruciaute AG® m AA° i XMMHUYECKHX peaKIHi,

npuBeNeHHbIX B TaOm 1. VYkaxurte HanpasieHue mnporekaHus peakuuu. Paccumraiite Kp m Kc

peaxkuuu.
Tabnuna 1
Ne YpaBHeHHe peakuuu Ne YpaBHeHHE peakuuu
3aa4n 3a/1a4u

38 2HCly <> Haory + Clagy 44 CH3CHOy+H24>C2HsOHx)




39 MgCO3r) <>MgOr) + COxp 45 C2Hs50H > C2Ha+H200x)
40 Mg(OH)2)+CO2¢>MgCO3ry+ 46 C2Hs <>C2Hy + Ha
+H>O¢x0)
41 CaCzn +3COq) «>CaCOsm) + 4C 47 CO + Cl2 <> COClzgy
42 Fe304m) + 4Ho) <> 3Fem) + 4H20¢ 48 2502 + 02 <2803
43 CaComyt2H206¢>Ca(OH)2myt+
+C2Hom

2. B BOIHOM pacTBOpe B IPUCYTCTBUM MOHOB BOAOPOAA KOHCTAHTA CKOPOCTU PEAKLUU THAPOIN3a
YKCYCHOMETHIJIOBOTO 3(pupa
CH3COOCH; + H20 = CH3;COOH + CH3;0H
nipu Temmnepatype 25°C pasna 0,653x10°° mun !, Paccuuraiire:
a) 4eMy paBHAa KOHLIEHTPALMS HEMPOpearupoBaBLIEro 3pupa MO UCTEYCHUH 25 MHUHYT OT Hadania
peaxuuy,
0) BpeMsi, B TEYeHHE KOTOPOTO THIPOIU3YETCS MOJOBUHA B3STOTO 3(Hpa.
Hcxonnas koHuenTpauus s¢upa — 1,2 mons/n. ITopsanok peakiyy paBeH equHHLE.

3. DKBUBAJICHTHASI HJIEKTPUYECKAsi MPOBOAMMOCTD NMPH OECKOHEYHOM Pa3BEIEHUHN MUKPATa KaJIHst
ripu 25°C pasHa 103,9 7 Om lem?mons !, mopBIkHOCT HOHA Kamust 76,0 Om 'em?Mons . Paccunraiite
NOABIKHOCTh MUKpaT—HoHa. KakoBa OyzmeT »KBUBaJIEHTHAsI 3JIEKTPUUECKast IIPOBOIUMOCTb PacTBOpa,
B KOTOPOM CTENEHb AUCCOLMALINY NTUKpaTa Kanus pasHa 0,22

4. Paccuuraiite CKOPOCTb peaKLuu

Na25203+H2804 — NaxSO4+S02+H20+S
B PacTBOpE C HAYaJIbHOH KOHIEHTparmeil THocynbgara Hatpus 0,05 momn u cepHoit kucnotel 0,04
MOB/IB MOMEHT, KOI7TIa KOHIIEHTPALHs THOCYJIb(haTa HATPUS YMEHBIINUTCS B 2 pasa.
Koncranra ckopoctu 0,05¢ !, (Peakius UMeeT NmepBblii TIOPSIOK 110 THOCYIb(aTy HATPHS U HYJIEBOIl
MOPSAZOK MO CEPHOM KUCIIOTE.
5. Peakuus nepsoro mnopsinka mpoxoxuT Ha 30% 3a 35 muH. KakoBa CKOpOCTb peakuuu INpH

KOHLIEHTpaLuu pearupyroiero semecrsa 0,01 mons/n?

Bapuant 6

1. Onpenenute coCTaB peakMOHHON cMecH (B MOJIsIx ) nipu paBHoBecuu ains peakiun: CH;COOH
+ C,Hs0H = CH3COOC:;Hs + H20. CocraBbl HCXOJHONH CMeCH M KOHCTaHThI paBHOBecus K, mpu
Pa3IMYHBIX YCIOBHUAX MPUBEAEHBI B Ta0M. 1.

Tabmuna 1




Ne zanaun Kp Hcxoanoe uncio monei

YKCYCHOH KHCJIOTBI CrupTa
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakunu HCHO+H20=HCOOH+H20 npu temneparype 50°C paBHa
0,7544 mun~!. PaccunTats:
a) uemy OyJeT paBHa KOHLIEHTpALHs NEPOKCHA Bogopoaa yepe3 SO MUHYT TOCIe Havala Peakiyy,
0) BpeMsi, B TEYEHHE KOTOPOTO MPpOpearupyeT MoJOBHHA B3SITOro (popmasbaeruaa.
HavanpHble KOHILIEHTpaMU peareHToB paBHbl 0,5 Momb/n1. [Topsnok peaxkiuu paseH 2.

3. Peaxuus A—B sBusercs peaxiueil mepsoro nopsaka. Uepes kakoe BpeMsl KOHLEHTpaLUs
BemecTBa A coctaBut 40% OT HauaNbHOM, €CIIU BpeMs MONTyNpeBpalieHus peakiiuu paBHO 40 MuH?

4. BpruuciuTe 5KBUBAJEHTHYIO U YAENbHYIO snekTpuueckue nposoaumoctu 0,03 M CH3COOH
pu 25°C, ecu A»=390,7 Om 'm*momb ! u pKa=4,75.

5. PaccumraiiTe mnepuoj MNOJYIPEBpAIlCHHUs] PEAKLUU OMBUICHUS MeTUjalerata B pacTBOpe
ruapokcuna Hatpus npu 298 K, ecnu ee KOHCTaHTa CKOPOCTH MpHU 3TON TemmepaTtype paBHa 11,5
MHH ", a HauaJIbHAS KOHLEHTPALMS KaKa0ro pearenta pasHa 0,03 Monb/n. Tlopsmok peakuun paseH 2.

Bapuant 7
1. KakoBa cTeneHpb nuccoruanuu ¢iiadboro 3JEeKTPONUTa B BOJHOM pacTBope ¢ KoHueHTpauueit C?

Paccuuraiire pH pactsopa. ([lannbie B3sTh 13 Tad1. 1).

Tabnuua 1
Ne DIEKTPOTUT C, monb/n | pKa pKe
3a1a4n
98 NH3zeH,0 0,10 - 4,75
99 CH,=CHCOOH 0,05 426 -
100 CsHsCOOH 0,02 4.18 -
101 CsHsCOOH 0,05 4.86 -
102 HCOOH 0,2 3,75 _
103 C10H,0H 0,01 9.85 -
104 CH;3NH; 0,03 - 2.18
105 CsHsN 0,04 - 5.23




2. KoHcTaHTa CKOPOCTH I'MAPOJIN3a HOBOKaHA B BOJHOM pacTsope npu 313 K pasna 0,66 cyT !,
SHEprusl aKTUBALMU peakiuu paBHa 55,2 k/[x/mMonb. CKONBKO MPOLEHTOB HOBOKAMHA PA3JIOKUTCS 34
10 nneii xpanenus npu 293 K?

3. Peakuus nepsoro nopsinka nporekaer npu 25°C Ha 30% 3a 30 MunyT, a npu 40°C 3a 5 MuHYyT.
PaccunTaiite 3HEprur0 akTUBALUU 3TON PEAKLIMH.

4. PactBOop caxaposbl ¢ KoHIeHTpauueil 0,3 monb/nm B kucioit cpene B Teuenue 30 MuH
unBepTupyercs Ha 33%. Uepes kakoe Bpemst uuseptupyercs 80% u 90% caxaposbi?

5. Pasznoxenune N2Os siBisieTcst peakuiueil epBOro Mopsiika, KOHCTAHTa CKOPOCTH KOTOPOM paBHA

0,002 mun ! mpu 300°C. Onpenenure, ckonbko nporentos N2Os pa3noxkuTes 3a 2 vaca.

Bapuant 8

1. Paccuuraiite m3meHenue sHeprun [ mOO6ca M KOHCTAHTY PaBHOBECHUS PEaKLMH, MPOTEKAIOLIeH B

ranbBaHMueckoM snemente npu 25°C o naHHbIM Tabm. 11.

Tabnuua 11.

Ne 3amaun Peaxuus 2/]C, B
118 Znt+2AgCl<>ZnCl+2Ag 1,015
119 Zn+2Ag0<>Zn0O+Ag0 1,83
120 Ag+PHg:Cl2<>AgCl+Hg 0,0455
121 Cd+PbCl2<>CdCl2+Pb 0,188

2. Koncranra cxopoctu peakuun CO+H>0=CO,+H: npu temneparype 40°C pasHa 8,15x1073

vyt | Hauanbaele konnenTparuu CO u H20 — no 2 mosw/n. Paccunraiite:
a) B TeYEHUE KaKOTr0 BPEMEHU KOHLIEHTPALIMK PEareHTOB CHU3ATCA 10 1 Monb/n?
0) uemy OyayT paBHBI KOHIIEHTPALIUU peareHToB Yepe3 30 MUHYT MOCie Havaia peakuuu?
ITopsinok peakiyy CYUTaTh PaBHBIM MOJIEKYJISIPHOCTH.

3. B HekoTOpoli MOHOMOJIEKYJIIPHOH peakLuy IOJOBUHA BELIECTBA pasjiaraercs 3a 17 MUHYT.
CKOJIbKO BpeMeHH HeoOXoauMo 11st pa3nioskeHus: 90% ero nepBOHAYAIbHOTO KOJH4ecTBa?

4. B TeuyeHHMe KaKOTO BPEMEHH Hepe3 PacTBOP CyJib(aTra MeIu Halo MPOIMYyCKaTh TOK CUiIoi 1,2 A,
YTOOBI BBIIEIUTD U3 HEro 3,2 r meau?

5. Bo cKONbKO pa3 yBEIUYUTCSA CKOPOCTDb PA3JIOXKEHHs JIEKAPCTBEHHOTO BEIIECTBA MPHU MOBBIIIEHUH

temmnepaTypsl ot 25 1o 100°C, ecnu sHeprus aktuBauu pasHa 12561 x/monb?



Bapuant 9

1. B Tabn. 1 nmpuBeneHsl 3HaUSHUST KOHCTAHT CKopocTu peakuwii ki u k2 npu remneparypax Tr u Ta.
BrraucnuTe KOHCTAHTY CKOPOCTH 3a[aHHON peakuuu npu Temnepatype T3 u omnpenenute, CKOIBbKO
BELIECTBA IPOpearupyeT KO BPEMEHM t, €C/IM HadajbHble KOHLEHTPALMU PEarupyrolluX BeLIECTB

OANHAKOBbI U PaBHbI Co. HOpﬂI[OK peakuru CHUTATL PABHBIM MOJICKYJIAPHOCTH.

Tabnuma 1

No
3ana Peaxius Ti, k1 T2, °C k2 Ts, °C t, Co,

-4u °C MHH | MOJB/J

150 2HI - H2+12 356 | 8,09xx | 389 | 588xx 374 68 2.5

10°° 10
151 2NO = N2+0O2 978 1073 1252 | 47059 900 40 1,5
152 2NO2=2NO+0O; 600 83,9 640 407 620 60 2,0

2. Bo ckonpko pa3 morpeOyercss Ooybine BpeMEHH, 4TOOBI B MOHOMOJIEKYJISIPHOH peakiiu

npopearnpoBayio 99,9% HCXOAHOrO BELIECTBA, [0 CPABHEHHIO C TEM BPEMEHEM, KOTOpOe HeoOXOUMO

Ha NEPBYIO TOJOBUHY peakuun?
3. Peaxuus nepsoro nopsiaka mnpoxoaut Ha 15 % 3a 25 muH. KakoBa ckOpOCTb peakuuu npu

KOHLEHTpaLUK pearupyroiero emecrsa 0,1 Monab/n?

4. B TeueHHe KaKOro BPEMEHH 4Yepe3 pacTBOp CysibdaTa IHKa HaJo MPOIYyCKaTh TOK CHiioi 1,6 A,

YTOOBI BBIIEIUTD U3 HETO 6,2 T LIMHKA?
5. Peaxmus Broporo mopska npotekaet npu 30°C Ha 40% 3a 20 munyT, a ipu 10°C 3a 5 MuHyT.

PaccunTaiire 3HEprur0 akTUBALUU 3TON PEAKLIMH.
Bapuanr 10

1. B Tabn 1 nmpuBeneHbl 3HaU€HHsT KOHCTAHT CKOPOCTH peakuuil mpu temmeparypax Ti u Ta.
Brraucnure 3HEprur0 akTUBALMM PEAKLIMU U OMPEENINTE, CKOJIbKO BElLleCTBa npopearuposano mnpu T
K MOMEHTY BPEMEHH t, €C/IM HadaJIbHble KOHLUEHTPALUU PEarupyoLUuxX BeUeCTB OJAUHAKOBBI U PABHbI

Co. ITopsimox peakMu COOTBETCTBYET €€ MOJIEKYJIIPHOCTH.

Tabnuma 1
Ne Co,
3a- Peakius Ty, ki T, k2 t, MOJTb
na- K K MHH
un I
153 | Hy*+Br,— 2HBr 4972 0,00036 574,5 0,0856 60 0,03
154 | Hytl, — 2HI 679 0,00146 599 0,0568 28 2,83




155 | 2NO — Na+03 1251 1073 1525 47059 45 | 2,83
156 | PH3 — 1/2Px+3/2H> 918,2 0,0038 953,2 0.0183 80 | 0,87
157 [ SO2Cl2 — SO2+Cl2 5522 | 6,09x10° | 5932 | 132x10° | 35 2,5
158 | (CH3)3 -CH3CH=CH> 833,3 0.00687 923,2 0,146 40 | 1,52
159 | COCl; - CO+Cly 655 5,3x1073 745 0,676 105 [ 08
160 | CH3COOHC:Hs+NaOH—> | 283 2,307 318 21,6 15 0,9
CH3COONa+C,HsOH
161 | CO+H20 — COx+Ha 288 0,0003 313 0,008 9 | 3,75
162 | C¢HsCH2Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—>CeHsCH20OC,Hs+HBr

2. Peakmus A—B saBasercs peakuuell nepBoro mnopsiaka. depes kakoe BpeMsl KOHLEHTpaLus

BemecTBa A coctaBut 30% OT HauaJIbHOM, €Ciu BpeMs MOJynpeBpaleHus peakiuu paBHo 30 MuH?

3. Boruucnure pH OydepHoro pactsopa, MONyueHHOrO CMelIeHHeM paBHbIX 00bemoB 0,1 M

pactBopa ammuaka u 0,1 M pacrBopa xjopuaa aMmmoHusi. UeMy paBHBbI KOHIEHTpauuu MoHOB H' u

OH B 3TOM pacteope?

4. Paccuutaiite 00BeMbl pPACTBOPOB YKCYCHOM KHCJOTBI W areraTa Hatpus (C OJMHAKOBOU

KOHLIEHTpaLeit), HeoOxoaumbie uist mpurotosyeHus 20 mu OydepHoro pactBopa ¢ pH=2,6.

5. Ilpu HOpMambPHOM aTMoc(epHOM NaBJieHUHM Boxa 3akumaer npu temmeparype 100°C. Ilpu

KaKOM MaBJIEHUU TEMIepaTypa KHUIEHHs ee MoxeT ObiTh cHmkeHa no 80°C? MounbpHas TemioTa

ucnapenus pasHa 40660 Jx/mMonb.

Kpurepuu oueHKH 0TBeTa CTYI€HTA NPH BbINOJIHEHUH KOHTPOJILHOH PadoThI

Ouenka TpeGoBanus Kk 3HAHUAM
OTJIMYHO NPUBEICHbI  TOJIHbIE  MPAaBUJbHBIE  PEIICHUS, OTBETbl  IPAMOTHO
apryMEHTUPOBAHbI
XOPOLIO JONyIIEHbl HE3HAUUTEJbHbIE IOTPELUIHOCTH IpU OTBETAX Ha BOMPOCHI,
aprymeHTaLus Oblia He MOJTHOMN
yIOBJIETBOPUTEIBHO | B oTBerax Ha HEKOTOpbIE BOMPOCHI AOMYyIUEHBI IPyOble OMIMOKH, HYacTb
BBIBOJIOB HE apI'yMEHTHUPOBAHA UJIM apTyMEHTHPOBAHA HETPABUIBHO
HeynoBierBopuTesibHO | OtBerhl HAa 50 u Gonee % BOMPOCOB OMIUOOYHBI, OONBLUIUHCTBO BHIBOJIOB

HE apryMmeHTUPOBaHbI WX apTryMCHTHUPOBAHBI HEMTPABUJIBHO

Ilpumepnoie sapuanmsl mecmogvix 3a0anuil

no meme «Azpezamuble cocmosHus eengecmea» «lazory

1.HauMeHbed NJI0THOCTBLIO 00J1AAAI0T BELIECTBA B COCTOSIHUM

- ra3000pa3HoOM;




-KUAKOM,
-TBEPIOM.

2. JlaBJieHHE He OKA3BIBAET BJIMSIHHS HA BEIIECTBA B COCTOSHHU:
- ra3000pa3HoOM;
-KUJIKOM;
-TBEPIOM.

3. Han6onbuiee Me:KMOJIEKYJISIPHOE PACCTOSIHHE XAPAKTEPHO JJIsI COCTOSIHHUS:
- ra3000pa3HoOro;
-KUJIKOTO;
~TBEPOTO.

4. UpeanbHbIH ra3 31o:
-IIPUPOSHBIN;
-IIPOU3BOACTBEHHBII,
-BOOOpa’kaeMblil.

S. OTKJI0HeHHusI peajibHOI0 ra3a 0T HAeaJbHOro 0oJibIe:
-4eM HIKE TEMIIEPATypa U BbILIE NaBJICHUE,
-4eM HIDKE TEMIIEpaTypa U HIDKE AaBJICHUE,
-4eM BBILIIE TEMIIEpATypa U BbILIE JaBICHUE,
-4eM BBIIIE TEMIIepaTypa U HUXKE JaBJICHUE.
6. /I uaeasibHBIX ra3oB He YYUTBIBAIOTCS:
-TOJIBKO MEKMOJIEKYJISIPHBIE CUJIBI,
-MEXXMOJIEKYJIAPHBIE CHIIBI U 00BEM MOJIEKYJT,
-CHJIbI B3aUMOAEHCTBHS YYUTHIBAIOTCS, & 00BEM -HET;
-CUJIbI B3AUMOACHCTBHS HE YUMTBIBAIOTCS, 2 00beM -71a.

7. 3axoH boiina-MapuoTTa BeIpazkaeTcsi:
P1Vi=P2Vy
P1V2=P2Vy,
P1ViT1=P2V2aTy
P1Vi/T1=P2Va/Ty;

8. /IuHuM, BhIpAKAIONIHE 3ABHCUMOCTD H3MEHEeHHS 00beMa OT JaBJIEHHS MPH MOCTOSIHHOM
TeMInepaType Ha3bIBaKOTCS:

-U30TEPMA,

-U30X0pa,;

-1300apa;

-aanuadara.

9. Ilpu narpesanuu Ha 1°C npu nocTosHHOM JaB/ieHHH 00beM yBeIHIHBACTCS:
B 2-4 pasa,;
B 10 pas,
Ha 1/273,15 gacts o6wema pu 0°C;
HE YBEJINYHUBACTCS.

10. Mpu narpesanuu na 1°C npu nocTosiHHOM 00beMe JABJIEHHE YBEJIHYHBAETCS:
B 2-4 pasa;
B 10 pas,
Ha 1/273,15 gacts masnenus npu 0°C;
HE YBEJINYUBAETCS.



11. Ypasuenue I'eir-JIroccaka umeer BUA;

Vi= Vo (1+at),
Vi= Vo (1- at);
Vo= Vi(a+t),

Vo= Vi (1+at);

12. YpaBuenue lllapas umeer Bua;
Po =Pt (1+at),
Py =Py (1+at),
Py =Py (1- at);

Pi=Po (a0 + t);

13. Beimunna a B ypasHenuu I'eii-/Iroccaka Ha3biBaeTcs:
CTETEHbIO TUCCOLMALINM;
K03()(pULIHEHTOM TEPMUYECKOTO PaCIIUPEHNS;
TEPMUYECKUM K03 PULIMEHTOM ynpyrocTy,
TEeMIIepaTypHas MOMpPaBKa.

14. Beimunna o B ypasHenuu Illapas HaspiBaercs:
CTETEHBIO TUCCOLMALINM,
K03()(pULIEHTOM TEPMUYECKOT0O pPaCIlIUPEHNS;
TEPMUYECKUM KO3 PULIHEHTOM ynpyrocTy,
TEeMIIEpaTypHas MOMNpPaBKa.

15. MatemaTuueckoe Bbipa:keHue 3akoHa I'eii-/Iroccaka (mpu a6co/1l0THOM Temmneparype):
V = const;
P = const;
V #const;
PV = const;

16. MaTtemaTuueckoe BoipakeHue 3akona lllapas (npu aGcooTHOM Temnepartype):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenne Menaeneesa -Kinaneiipona:

PV =1T;
PV =RT;
PV =nRT,
PT =nRV.

18. Ecim 3Ha4enue R =8,314, T0 COOTBETCTBEHHO eAHHULIEH H3MEPEHUS SIBJISIETCS:
JIx/kMonb. Tpan.;
J1.aTM/KMOJIb;
MM.PT.CT/KMOJIb.

19. ®u3znyeckHii CMbICJ YHHBEPCAJIbHOM ra3oBoil NocTosiHHONH R onucbIBaeTcsi COOTHOLIEHHEM:
R=A,;
R=T;
R=-A;

R=PV;



20.IlepeBoa K HOPMAJIBHBIM YCJIOBHSIM OCY HIECTBJISIETCSI:
PoVo/To =P1V1/T
PoVoTo =P1ViT1
PoVo/T1 =P1V1/To
PoVo/To =nRT

21.0cHOBHOE ypaBHEeHHE KHHETHYEeCKOH TEOPHH ra3oB:
PV =1/3N,-m- U?
PV =2/3N, -m-U,
PV =N,m-U
PVT =1/3N, -m-U?
22. KuHernueckasi JHeprusi MoJIeKyJibl rasza:

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

23.3aBHCHMOCTb CKOPOCTH JABHKEHHUSI MOJIEKYJIBI OT HX MACCHI:
Ulzmz. v _jm U, _m U _m
— U b _ m s — m b _ m
1
U, 1 U, 2 U, U,
24.3aBHCHMOCTb CKOPOCTH JABHKEHHUSI MOJIEKYJIbI OT TEMIEPATYPbI:

LFQF U . U T,
(}2 T, (}2 1 U‘2 T, (jl I

25. CpeaHsisi CKOPOCTBH ABHKEHHUSI MOJIEKYJI:

l_fzwfﬂ; Z_I:JE; (}:RTm;(_J:ﬂ.
M M RT

26. B ypasHenue Ban-aep-Baasbca BHOCSITC nonpaBKu:
TOJIBKO HA MEKMOJIEKYJISIPHBIE CUIIBL:
TOJIBKO Ha O0BEM;
Ha MEXMOJIEKYJIIPHbIE CUJIBI U 00beM;
HE BHOCATCS HUKaKue.

27. Cuibl MeKMOJIEKYJISIPHOTO MPUTSKEHHsI BO3PACTAIOT:
00paTHO MPOMOPLHUOHATIBHO 00BEMY;
00paTHO MPOMOPLHUOHATBHO KBaApaTy 00beMa,
IPsIMO  TIPONIOPLIMOHAIBHO 00BEMY,
00paTHO MPOMOPLHMOHATIBHO KBaApaTy 00beMa.

28. Ypasnenue Ban-gep-Baanbca umeer Bua:
(P-a/V?)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V3)(V-b)=RT.

29. Kputnueckasi TeMnepaTypa 3To TemMneparypa:



IpU KOTOPOM TIa3 CKUMACTCS IPU JH000M JaBJICHHUH,

MpU KOTOPOM Tra3d C:KUMACTCA MPU HU3KOM JaBJICHUU,

IpU KOTOPOM T'a3 HE CIKUMACTCA HU IIPHU KAKOM HOAaBJICHUU,
IMPpU KOTOPOM T'a3 CKUMACTCs IIPU BBICOKOM OABJICHUU.

30. YpaBHenue Ban-gep-Baanbca xopomo BbINOJHsIETCS MPHU:
CpeAHEM J1aBJICHUU,
HU3KOM /1aBJICHUH;
BBICOKOM J1aBJIEHUU,;
HE BBINOJIHAETCS HU IPU KaKOM JaBJICHUU.
31. IlpuBeneHHoe JaBJeHHE ONPee/IsieTCs:

P P
T=—") r=—=; 7#=T-P, z=T-P,
P,
32. llpuBeneHHasi TeMnepaTypa onpeaesieTcs:
T T
T=—"2, T=—01) t=T-7,; 7=1,-P.
T T

Kp.
33. UneanbHOM razoBoii CMeChbI0 HA3bIBACTCSI CMeCh, KOTOpasi:
MMEET KPUTUUYECKYIO TEMIIEPaTypy;
MMeeT KPUTUUYECKOE JaBJICHUE,
MMOYUHAETCS 3aKOHAM HI€aJIbHBIX ra30B;
HE MOMYHHSAETCS 3aKOHAM HIEaJIbHbIX T'a30B.
34. 3akon /lanbTOHA BHIPA’KAETCS YPABHEHHEM:
Po6m. Vosm = RT;
Pon.Von.= IlRT,
Poom. Voo = Y nRT;
Pon./Von.= RT.

35. 3akon JanbToHAa (¢ yueTom 3akoHa boiinis-Mapuorra):
PoGLu./VoGLu.= PlVl;
PoGLu./VoGLu.= Pl/Vl;
Pom/Voom=nP1Vi;
Po6m/Vosm = nRT.
Tema: Tepmoounamuka

1. Ecnu npu pa3noxeHUH nepxjaopara Kajius, COrJIACHO TEPMOXUMHUYECKOMY YPaBHEHHIO
KC104crs) = KC1(1p) +202 1y ArH? = 33 k]I, o6pa3zosanoch 10 MOIb KHCIOPOAa, TO
KOJIMYECTBO 3aTPAvY€HHOIO TeIlla PABHO k/JIx

a)lo6s, 0)132, B) 60, r) 660.
2. B coOTBeTCTBUM C TEPMOXUMHUYECKUM YpPaBHEHUEM
FeO(rp) + Hz a3y = Feern) + H2Ora3) ArH = 23 xJIx, ans nonyuenns 560 r sxenesa

HEOOXOAMMO 3aTPATUTh KJIK TErIOThI:
a)23, 6)115, B) 560, r) 230
3. st nonyuenus 22,4 n(H.y.) ammuaka no peakuun  Nory +3H2 1y =2NH3 -93,2 x/Ix,
TpeOyeTcs 3aTpaTuTh K/ TernoTsl
4.
a) 69,9, 06)139,8; B) 93,2,  1)46,6.

5. Pacrsop, comepxammii 11,6 r Bemectsa B 400 r BobI 3amMep3aer npu Temmneparype -0,93°C
(KH20 = 1,86 rpazn.kr/moinb). MojisipHasi Macca pacTBOPEHHOTO BEIECTBA paBHA
I/MOJIb.

a) 29,0; 0)58; B) 116; 1)87



6. Pacrtsop, comepxaumii 12 r moueBunsl (Mr=60) B 100 r Bonbt (KH20 = 1,86 rpaa.kr/momnb).
MorsipHast Macca paCTBOPEHHOTO BELIECTBA PaBHA I/MOJIb.
a) 29,0; 0)58; B)116; 1)87
7. PactBop, comepxkamuii 15,6 r Heanekrpoiuta B 100 r qustmnosoro a¢upa (Esdpupa = 2,12
Ipaj.KI/MOJIb), 3aKHIIAET PU TeMreparype Ha 4,24 rpaayca BbIlIe, YeM YUCThIH PaCTBOPUTEIIb.

MornsipHast Macca paCTBOPEHHOI'O BEIIECTBA PaBHA I/MOJIb.
a) 78, ©0)156; B) 117,  r)309.
8. PactBop, conmepxammii 4,6 v rmuepuna (Mr=92) B 100 Bomer  (KBomer = 1,86

rpaj.KIr/MOJIb), 3aMep3aeT MPU TeMIeparype:

a)-0,93; 06)-0,186; B) -0,372; r)-0,465
9. PacrtBop, comepxamuit 9,2 r stunosoro cnmpra (Mr=92) B 200 Bogsl  (KBomer = 1,86
Ipaj.KI/MOJIb), 3aMep3aeT MPU TeMIeparType:

a)-1,86; 0)0,186; B) 1,86; 1)-0,186.
10. MonsipHas Macca HE3NEKTPOJIUTA, PacTBOp 6T kotoporo B 100 mMit Boasl  kumut mipu 100,52°C

paBHa /MOJIb.
a) 10; 0)6; B)40; )60
11. KoHmeHTpanus pacTsopa rmokosbl, kumsmero npu 100,78°C (EH20 = 0,52 rpam.Kr/mMomb),
paBHa I/MOJIb.

a) 0,3; 0)1,5 B) 0,5; r)l.
12. Iy Toro, uTo6bl MOBBLICUT TeMIepaTypy kunenus soasl Ha 1,04°C neobxonumo B 500 T BObI

pacTBOPUTH r rimoko3sl (Mr=180). (EH20 = 0,52 rpan.kr/Mosb)
a) 180; 0)90; B) 360, 1) 240.

13. s TOro, 4T0OBI MOBBICUTH TEMIIEPaTypy KumeHus pacteopa Ha 1,04°C HeoOX0omuMO 4TOObI
KOHLIEHTpALUsl PACTBOPEHHOIO BEINeCTBA COCTaBUIIA monw/kr (EH20 = 0,52
rpa. Kr/MOJIb)

a) 0,5, 6)0,2; B) 2; r) 1.

14. Jlnst mosydeHus pacTBOpa STUICHTIIMKONS, 3amep3aromero npu -37,2°C, neobxoaumo B 500 r

BOJIbI PACTBOPUTH r aTineHrnkosst (Mr=62). (EH20 = 0,52 rpag.kr/mMoub)
a) 620; ©0)310; B) 930,  r)465.

12. Ocmoruueckoe naBieHHe pacTBopa, copepskamiero 9,0 r rimoko3el  (Mr=180) B 500mn
pactBopa npu 298K, paBHO kl1a.
a) 123,9; ©6)37L,5; B)247,6; 1) 595,2.
13. OcmoTHYeckoe naBlieHHe PacTBOpa INIMLIEPUHA ¢ MOJSIPHOH KoHueHTpauued 0,1 Monb/in mpu
25°C pasno KITa.
a) 51,6; 6)123,8; B)61,9; 1) 247,6.
14. JIns HECaMONPOU3BOJIBHBIX MPOLECCcOB 11 3aKOH TEPMOAMHAMUKY MOXKHO IIPEACTABUTD B BUAE:
a)AG =0; 6)AG <0; B)AG)>0; a)AH =0.
15. Duranenuu obpazosanust MgSO4 COOTBETCTBYET TEILIOBOM A3PPEKT peaKIiH:
Mg + S + 202 = MgSO4
MgO + SO3 = MgSO4
Mg + SO2+02= MgSOq4
MgO + S +3/2 O2= MgSO4
15. HanGonpLieMy 3HaU€HHIO SHTPOIHMHU COOTBETCTBYET cocTosiHne HoO:
H2O(ra3) npu 398K
H2O(rB,) mpu 273K
H2O(1B.) mpu 200K
H2O¢kun mpu 273K
16. Tlpu ysenuuennu Temmneparypol B cucreme C2Hamy + H20@ =C2HsOHr) AH<«O paBHOBecHe
U3MEHUTCS HEOHO3HAYHO;



CMECTUTCS B CTOPOHY MPOAYKTOB PCAKIINU,
HEC NU3MCHUTCsA
CMECTUTCS B CTOPOHY UCXOAHBIX BCILICCTB.

Kpumepuu oyenku omeema cmyoenma npu 6bIn0JIHEHUN MECMOGHIX 3A0AHUL

Onenka

TpeGoBaHusi K 3HAHUSAM

OTJIMYHO

OL[eHKa «OTJIMIHO» BBICTABJIACTCA CTYHCHTY, €CJIN OH FJ'IY6OKO U IIPOYIHO
OCBOMIJI HpOFpaMMHbeI MaTtepuall, HUCHCPMNbIBAIOIIC, TMMOCICAOBATCIIBHO,
YCTKO U JIOTHYCCKH CTpOfIHO €T0 U3Jjiaract, yMeCT TCCHO YBA3BIBATH TCOPHUIO
C HpaKTI/IKOfI, CBO6OI[HO CIIPABJIFICTCA C 3aAadaMiu, BOIIPOCAMHU U APYTUMU
BUAaAMU TIPUMCHCHUA 3HaHPIfI, NprUiceM HE 3aTPpyAHACTCA C OTBETOM IIPpU
BHUAOU3MCHCHUU SaHaHHﬁ, IMMPaBUJIbHO 000CHOBBIBAET MNPUHATOC PCLICHUC.

XOpPOLIO

OL[eHKa «XOpouIo» BBICTABJIACTCA CTYACHTY, €CJIWM OH TBEPHAO 3HACT
Marepuajg, TIpaMOTHO U MO CYHMECTBY MH3jara€t €ro, HE AOomyckas
CYHECTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC, MPAaBUJIIBHO MPUMCHSCT
TCOPETUHUCCKUEC MMOJIOKCHUS ITPU PCHICHUHN MMPAKTUYCCKUX BOIMPOCOB U 3a/1a4,
BJIagcCT H€O6XOI[I/IMBIMI/I HaBbIKaMHU 1 IIPUEMaMH UX BbIITOJIHCHUA.

yIOBJIETBOPUTEIIBHO

OneHka «yIOBJIETBOPUTEIbHOY» BBICTABISIETCSA CTYIEHTY, €CJIU OH HMEeT
3HaHUSL TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOMJ €ro JeTajeH,
IONyCKaeT HETOYHOCTH, HENOCTATOYHO MpaBWIbHBIE (POPMYIHPOBKHY,
HapyILIEHUs JJOTHYECKON MOCIEe0BATEIbHOCTH B U3JIOKEHUU ITPOrPAMMHOTO
MaTepualia, UCTILITBIBAET 3aTPYAHEHUS IPH OOOCHOBAHHH OTBETA.

HEYTOBJICTBOPUTECIIBHO

O1leHKa «HEYIOBJIETBOPHTEIBHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH He
3HAET 3HAYUTEJIbHOH YaCTH MPOrPAMMHOrO MaTepuayia, JOMyCKaer
CYIIECTBEHHbBIE OIIMOKH, MMEET 3aTPyIHEHUS NMPU OTBETE HA BOIPOCHI U
o0ocHOBaHMM OTBETOB. Kak MpaBHIIO, OLIEHKA «HEYAOBIETBOPUTEIHHO»
CTaBUTCSl CTYJEHTaM, KOTOpblE HE MOTYT MPOAOKUTH OOyueHue Oe3
JOTNOJTHUTEBHBIX 3aHSATHIA 10 COOTBETCTBYIOIIEN TUCIUTUINHE.

Ilepeuensv sonpocog Kk IK3ameny
S cemecTp

1. ATPETATHBIE COCTOSIHUSI BEIIECTBA. TIOHSTUE OB UJEAJILHBIX W PEAJILHBIX TA3AX.

OCHOBHBIE TIOJOXEHUS MOJIEK YJISIPHO-KUHETUYECKOM TEOPUHM TI'A30B. PACIIPEJIEJIEHUE
YACTHI] 11O CKOPOCTSIM HMX JIBUKEHHSI. CKOPOCTH: HAUBOJIEE BEPOSITHAS TP JIAHHOM
TEMIIEPATYPE, CPEJIHSAA APUOMETUYECKAS Y CPEJIHSISI TEOMETPUUECKASL.

VYpaBHEHHE COCTOSHUSI HI€aJbHOrO rasa. BbIBOI yHHMBEpCalIbHON TIa30BOH MOCTOSHHOM.
H3otepma naeanbHOro rasa.

OcHOBHBIE 3aKOHBI UAeabHBIX ra3oB: boinsa- Mapuorra, Ilapans, I'eii-JTroccaka. M3orepmsl,
n300apbl 1 U30XOPbI UACATbHBIX I'a30B.

Peanbubie raspl. YpaBHeHue Bau-nep-Baanbca. M3orepma peanbHoro rasa. Ilonstue o
KpuTHUYeCKUX napamerpax. [Ipusenenneie napaMeTpsl.

I'asoBble cmecu. 3akoH [lanbrona. [TapiyanbHble BETUUNHBL

Kunkoe cocrosuue. I[loBepxHOCTHOE HaTskeHUE kuAakocTel. IIoBEepXHOCTHO-aKTHUBHBIE U
IIOBEPXHOCTHO-HEAKTUBHBIE BEIeCTBa. BsizkocTh, koadduunent Baskoctu. Knnemarnueckast
BSI3KOCTb, TEKYUY€CTb.

Hcnapenue u kuneHue XUaKOCTen.



10.

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.
33.

34.

35

Tsepmoe cocrossHue. OCHOBHBIE CBONCTBA TBEPABIX BELIECTB. AHU30TONMS TBEPABIX
BemecTs. lInaBneHue u orBepaeBaHue BemecTB. OCHOBHbBIE THUIBI KPHUCTAJUIMYECKUX
peleToK. YNpyrocTs napa Haj TBEpAbIMU TeJIaMU.

OcCHOBHBIE TIOHATHA U BEIMYMHBI TepMoxuHamMuku. CucremMa B TepMOAMHAMUKE. THUIIbI
cucreM. Pa3a, KOMIOHEHT, mapameTpel, (QYHKIMU COCTOAHMA. VIHTeHCUBHBIE U
3KCTEHCUBHBIE NTapaMeTphl.

AbGcomoTHast Temneparypa. @yakimu cocrostHusi. [lomatme mnpouecca. PaBHOBecHoOE,
CTAIL[MOHAPHOE U MEPEeXOAHOe COCTOsIHMA cucTeMbl. Llukmmueckue npoueccel. OOpaTumble u
HeoOpaTHUMbIe IPOLIECCHI.

Hynesoii 3akoH TepMoanHaMuku. PaBHOBecHe. 3aKOH TEPMHUUYECKOTO PABHOBECHS.

Pabora mpouecca. M3mepenne paboThl B pa3nuuHbIX mporeccax. Pabora pacimpenus
UealbHbIX Ta30B B M30TEPMUYECKHX, HM300apHBIX, H30XOPHbIX M aauadaTHYECKUX
poLeccax.

IlepBbiii 3akoH TepMmoauHamMuku. CMbIcn ero, OCHOBHbIe (opmynupoBku. IlonsTHe
BHYTPEHHEH dHepruu. MaremMaTuyeckoe BbIPasK€HUE MEePBOro 3aKOHA TEPMOJUHAMUKH.
IlepBblii 3aKOH TEPMOAMHAMUKHU JUIA HM300apHBIX M HM30XOPHBIX IPOLIECCOB. DHTAJBITHSL
Ternunora npu MOCTOSIHHBIX 1aBIEHUH U 00BEME.

Tennoemkocts. Cpenssis TemnoeMkocTb. MossipHas TertoeMkocTb. Cp u Cy.

Tepmoxumust. 3akon I'ecca. [lonsatue, popmynupoBka.

Pacuern! TeroBbIx 3¢ ¢dexToB xumuuecknx peakuuii. I[lepsoe cnencreue u3 3akoHa I'ecca.
ITonsTHE TEemIOeMKOCTH 00pa3oBaHmst. ATOMHAs! TEIIOTa 0Opa3oBaHMUs.

Tennora cropanus. Bropoe cnencrsue u3 3akoHa ['ecca. 3akon Kupxroda.

OHeprus xummnueckux csizell. Tperbe crnencreue u3 3akoHa ['ecca.

Bropoe nauwano tepmoauHaMuku. 3amauu, permaeMele | M 2 HavaJoM TEPMOAWHAMHKHU.
ITonsTHE CaMONPON3BOJBbHBIX NMPOLEccOB. POPMYyIHPOBKHU 2 3aKOHA TEPMOANHAMUKH.
[IpuHUMD [eiCcTBUSA TEIJIOBOW MAIWMHBL BBIBOI TEePMOAMHAMUYECKOro Kod(QuimeHTa
MOJIE3HOTO NeHCTBHS (K111, ).

Obparumbiii 1mkn KapHo. Marematnueckoe BbIpakeHHE 2 3aKOHa TEPMOIWHAMUKH.
OHTponusL.

ITonstre 00 »HTpONMU. DHTPONMHUS KaK Mepa HANpPaBJICHHOCTH MpoLecca M Ipenena ero
MPOTEKAHUS.

@®opmyna bonpumana. DHTpomust oOpaTUMBIX U HeoOpaTUMBIX IporeccoB. M3meHeHue
SHTPOIUU B HEKOTOPBIX PABHOBECHBIX MPOLIECCAX.

OO1mue COOTHOIIEHNS.

XapaxrepucTiuueckue QyHKIUH U TEPMOJUHAMUYECKHE TIOTeHLUAIbI. DHeprus I expMronbra
WA U30XOPHBIN MOTEHLHA.

Oneprus ['n66ca mmm m3o6apublii moreHnman. Kpurepun caMonpon3BOIbHOTO MPOTEKAHUS
nporuecca.

dF u dG kak Mepa paBHOBeCHSI.

VYpaBuenust Macksesia.

Tperbe Hauano TEPMOOMHAMHKH MJIM TeIJIoBas Teopema HepHcra. MakcumasbHas paboTa u
XUMHUYECKOe CPOACTBO.

ITonstne o pactBopax. PacTBOpuTens u pacTBOpeHHOe BemecTBo. Kiaccugpukarms
pacTBOpPOB 10 arperaTHoMy coctosiHuio. Compaaranus. CriocoObl BeIpaKeHUsI KOHIIEHTPALUU
pPacTBOPOB.

Cy1uHoCTh npolecca pacTBOPEHUSI.

PacTBOpUMOCTb ra3zoB B SKUAKOCTSX. 3aKOH ['€HpU M CleACTBUS U3 HEro. 3aBHCUMOCTH
pPacTBOPUMOCTH OT TEMIEPaTypbl U HAJIU4Us TOCTOPOHHHUX IpuMecel. PacTBOpUMOCTB
TBEPJbIX BELIECTB B XKUIKOCTSX.

B3aumnuas pactBopuMocThb kuakoctei. IIpumep orpaHM4eHHON pacTBOPUMOCTH ABYX
KUIKOCTEH (CHcTeMa aHMIIUH — BOJIA).

. Pa3baBnennsle pactBopbl. Auddysus u ocMoc B pacTBOpax.
36.

Ocmoc. OcmoTudeckoe napjieHne. MeToabl U3MEPECHUA OCMOTHYICCKOTI'O NABJICHUSA.



37.

38.
39.

40.
41.
42.

43.

44,
45.

46.
47.
438.
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10.

11.
12.
13.
14.

15

24.
25.
26.

IToHmwxkeHne naBleHUs HACBILIEHHOro mapa pacteoputens. llepsbii 3akoH Paynsa, ero
MaTeMaTHYECKOe BbIPasKEHUE.

TemnepaTypsl 3amep3aHus U KUIeHus pacTBopos. Bropoii 3axon Payrst.

CroiicTBa pa3baBiieHHbIX pacTBOPOB. 3akoHbl Payns, I'enpu, Baut-I'opda. I'paduueckoe
npeacTaBeHue 3akoHa Payst.

ITonoxxuTenpHble 1 OTPULIATENbHBIE OTKJIOHEHHUS OT 3aKOHa Payrst.

AxtuBHOCTh. KO3 (ppuIrieHT akTUBHOCTH.

JluarpaMMa paBHOBECHSl JKMIKOCTb — Map B OMHapHBIX cucteMax. llepBblil 3aKOH
Konosanosa. /lnarpamma «naBneHue — cocras cucteMbl». [IpaBuio peraara.

@pakuuoHHass mneperoHka. lcmapeHne U KOHAEHcAlUsl pacTBOPOB Ha JuarpaMme
«TeMrepaTypa KMIIEHHUs] — COCTaB PacTBOPay.

Bropoii 3akon KonoBanoBa. A3e0TpOnHbIE paCTBOPHI.

Cucrembl romoreHHele u rereporenHele. ®asza. Kommnonent. CremeHb cBOOOIBI B
dusnueckux u xumMuueckux cucremax. I[lpasuio ¢as.

PaBHOBecHe B OMHOKOMIIOHEHTHBIX cucTeMax. JluarpamMma cOCTOSTHUS BOABI.

PaBHOBecHEe B OMHOKOMIIOHEHTHBIX cHcTeMax. JluarpaMma cOCTOSIHUS CEpbl.

PaBHOBecHe B JBYXKOMIIOHEHTHBIX cHcTeMax. lloHATHE O TepMHUYECKOM aHaju3e.
Huarpamma maskoctu Bi-Cd

6 cemecTp
IToBepxHOCTHBIE siBieHMsA. Apncopbums. OcHOBHble mOHATHA. AzncopOeHT, axacopOar.
VY aenbHas NOBEPXHOCTb.
Tune! ancopOLMOHHBIX B3aUMOJECHCTBHIH.
Hzotepmsr ancopOumm. Y pasHenue I'enpu.
Hzotepmsl ancopbuun. Y paBHeHue JleHrMiopa.
AncopOuusi cMecH ra3os.
YpaBHeHUE U30TepPMbI ancopOuuu napos - ypasuenue bOT.
Onextpoxumust. Beenenue B anextpoxumuto. [Iposonnuku 1 u 2 pona.
Knaccuueckass Teopust 3JIEKTPOJIMTUYECKON aucconmanuu. SBiIeHMs, XapaKTepHble mJis
pPacTBOPOB 3JIEKTPOJIUTOB. OCMOTHUYECKOE J[aBJIEHUE, NaBJICHHE Iapa Hal pacTBOPOM,
TeTUIOBOM ekt HelTpanu3auy 1 ap. sIBICHUS.
OCHOBHBIE MOJIOXKEHUS TEOPUH BJIEKTPONUTHUECKON nuccounaimu Appernyca. Hemocrarku
ee.
Hon — numnonpHOE B3aMMOAEHCTBHE B PACTBOPAX 3JIEKTPOJIUTOB. DHEPIHsl KPUCTAIIMUECKON
peLIeTKy.
DHeprus CoJbBaTaLUU.
PeanbHas u xuMHuecKasi SHEPruu COJNbBATALIUU.
OHTpONHUs CONBBATALIUU U YHCJIA COJIbBATALIMUA HOHOB.
HoH-noHHOE B3aMMOAEHCTBHE B PACTBOPAX JJIEKTPOJUTOB. TepMOAMHAMUYECKOE ONHCAHHE
PaBHOBECHI B PACTBOPAX 3JIEKTPOJIUTOB.

. Pacripenenenue HOHOB B pacTBOpE 3JIEKTPOJINTA U TOTEHLHAT HOHHON aTMOC(ephl.
16.
17.
18.
19.
20.
21.
22.
23.

Teopust Iebast — I'tokkenst 1 K03 UINEHT aKTHBHOCTH.

ITpumenenue Teopun [lebast-I FOKKeNs K CIa0bIM HIEKTPOIUTAM.

HepaBHOBecHbI€ siBI€HHS B paCTBOpax 3JeKTpoauToB. OOImas xapakTeprcTHKa.
Hubdy3us 1 MUrpanusi HOHOB.

H3smMepeHnue 31eKTponpoBOAHOCTH. Y AeNIbHAS SJIEKTPOIPOBOJHOCTD.

DKBUBAJICHTHAs 3JIEKTPONPOBOIHOCTH. 3akoH Komnbpayma.

Yucna nepeHoca.

3aBUCHUMOCTb IOJIBUXKHOCTH, 3JIEKTPONPOBOAHOCTH M YUCEN TEePeHOca OT KOHLEHTPALMH.
DddexT penakcanun u dnekrpodopernueckuii apdexr. 3akoH passenenus OcTBanbpaa.
TepmoanHaMuka 3J€KTPOXUMHUECKUX HJIEMEHTOB.

Bo3HUKHOBEHHE IBOMHOIO 3JEKTPUUYECKOTO CIIOA.

DIeKTPOXUMHUECKHE SJIEMEHTBI. DyekTpuueckas cuia. Ckauky MOTeHLHana.



27.
28.
29.
30.

31
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37.
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45.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

CtpoeHue rpaHulbl 3J€KTPOA-PACTBOP.

BenuunHa 1 3HaK 3JEKTPOIHOrO MOTEHLMANA.

Hsmepenue D/1C.

3aBUCUMOCTb 3JIEKTPOAHOIO TMOTEHLHUANa OT KOHLEHTpauuu pacteopa. CraHmapTHbINA
3JEeKTPOAHBIN noTeHuuan. Y pasHenue HepHera.

. DNEKTPOAbl CpaBHEHUS. DeKTpoas! 1 u 2 pona.
32.
33.

OKuCINUTENbHO-BOCCTAHOBUTENBHBIE 3JIEKTPOABL. 1 a30BbIe 3JIEKTPOABI.

DNEeKTPOXUMHUYECKUE 3JIEMEHThl U Lenu. KOHLEHTPAaLMOHHbIE 3JIEMEHThl. XHMHUYECKHe
SJIEMEHTBHI.

ITonsitne xumudeckoil kuHetuku. KuHerndeckuili M TepMOAMHAMUYECKMH MOAXOABI K
PacCMOTPEHUIO CKOPOCTH XUMHUYECKOH peaKiuu.

Ckopoctb xuMudeckoil peakunu. OCHOBHBIE ITOCTYJIAThl XUMUYECKOH KuHeTUKH. CpenHsis u
UCTHUHHAsI CKOPOCTH.

Kunernueckas knaccudpukanuss peakuuil. MOJEKyJspHOCTb U TOPSNOK  PEaKLUU.
PaccmorpeTs Ha mpumMepax.

Kunernka neoOpatumoii peakuun 1 mopsiaka.

Kunernka HeoOpaTuMoii peakuu 2 mopsiaka.

Kunernka HeoOpaTUMOI peakiuu /7-20 MOpPsIIKa.

JIBycTOpOHHHE peakuuu 1 1 2 mOopsIKoB.

ITapannenbHble peakuuu.

ITocnenoBarenbHbIE pEAKLUN.

ComnpsikeHHbIE PeaKLIUH.

Brnusinne Temnepatypbl Ha CKOPOCTb peaKLK. JHEPrusl akTUBALUK. Y paBHEHHE AppeHuyca.
Ienuele peakiun. IIpocTbie 1 pa3BeTBICHHbBIE LIEMTHBIE PEAKLIIHL.

Karanmuruyeckue peaxnmu. Knaccupukanms xumuueckux mnpoueccoB. OCHOBHBIE HMOHSTHS
KaTanusa.

I'oMoreHHble KaTaIUTHYECKUE PEAKLIUH.

Kucnorno-ocHoBHOM katanu3. Teopust KUCIOT U OCHOBAHUI.

Knaccuduxaums THIOB KUCIOTHO-OCHOBHOT'O KaTaJln3a.

Kunernka peakimii KHCIOTHO-OCHOBHOTO Katanu3a. Conesble 3(pQeKThl B KaTaIm3e.
PasButne yueHuii o rereporeHHoM kKaranmuze. CTaauM TeTEpOreHHbIX KaTaJIUTHYECKUX
IPOLIECCOB.

AKTHUBAIMS B F€TEPOr€HHBIX KaTAJTUTUYECKUX IPOLIECCaX.

I'ereporeHHbIe KaTaIUTHUECKHE PEAKLIUH.

OCHOBHbIE TOHATHS KaTaju3a: CPOACTBO K Karajau3aTopy, HM30MpaTeabHOCTb NAeHCTBUS,
OTpaBJIEHHUE U T.1I.

IToreHumanpHple KpUBBIE I HEKATAJIUTUYECKUX TOMOT€HHBIX U  KaTaJUTHYECKUX
reTepOreHHbIX PEeaKLU.

AxtuBupoBaHHas ancopOumsi. Kunermueckas u auddy3noHHble 00JaCTH TeTEepPOreHHO-
KaTaJIMTHYECKOTrO MpoLiecca.

KuHeTnka reTeporeHHbIX KaTaJIUTUUECKHX PEaKLHi B CTATUYECKUX YCIOBMSX (pearupyer
OJTHO BELIECTBO U MPOMYKTHI PEAKLIUU HE TOPMO3SAT MPOLECC).

Kunernka nporeccos, B KOTOPBIX pearupyer OAHO BELIECTBO U MPOAYKT PEAKLUU TOPMO3UT
npotecc.

HcTuHHAs 1 KaKyLIascst SHEPTHsl aKTUBALMH ME€TEPOr€HHBIX XUMHUYECKUX PEaKLIU.

IIpumeps! 3K3aMeHALINOHHBIX OHJIETOB
WHT'YIICKUA TOCYJAAPCTBEHHBI YHUBEPCUTET

Ik3amMeHauuoOHHbIN Omyter Ne _1 (uyactp 1)



TIOKYPCY «PUBUYECKAS XUMUSI»

AJISI CTYAEHTOB 3 Kypca crnenuaJabHocTH «DullX»

Bonpocbl. 1. VYpaBHeHHE COCTOSHUSI MI€albHOrO rasa. BriBoj yHHMBepCaabHON Ta3oBOM
NOCTOsAHHOMN. M30TepMa nneanbHOro rasa.

2. TennoemkocTb. Cpennsis TernoeMkocTb. MosisipHas TerioeMkocTb. Cp u Cy.

3. JlumarpamMma paBHOBECHS JKUAKOCTb — Map B OWHApPHBIX cuctemax. IlepBblii 3aKOH
Konosanosa. /lnarpamma «naBneHue — cocras cucteMbl». [IpaBuio peraara.

BuJier paccMOTpeH M yTBep:KaeH Ha 3acelaHuH Kadeapol

3aB. kadenpoii, mpodeccop 3.X. Cyarseirosa

UHI'YUICKUH FOCYZ[APCTBEHHI)II71 YHUBEPCUTET
JK3aMeHAUOHHDbIH Omier Ne _2 (yacTth 1)

TIOKYPCY «PU3NUYECKAS XUMMSD»

JJIsl_CTYAeHTOB 3 Kypca crneuuaabHocTu «PullX»

Bonpocel.l. OcHOBHblE 3aKOHBI MAeanbHBIX ra3os. boins- Mapuorra, IHapns, T'eii-
Jlroccaka. M3oTepmbl, n300apbl M H30XOPbI UACATBHBIX T'a30B.

2. Pabora mporecca. M3mepenue paboThl B pa3nuuHbIX mpoueccax. Pabora pacuiupeHus
UeaNbHbIX Ta30B B M30TEPMUYECKHX, HM300apHBIX, H30XOPHbIX M aauadaTHYeCKUX
poLeccax.

3. Jlmarpamma paBHOBECHS XMIAKOCTb — MHap B OMHapHBIX cucremax. IlepBeiii 3aKOH
Konosanosa. /luarpaMmMa «aBjaeHue — COCTaB CUCTeMbD». [IpaBuno pbruara.

Bunert paccMoTpeH 7] yTBepXaeH Ha 3acegaHumn Kachenpbl

3aB. kadenpoii, npodeccop 3.X. CynTbirosa

WHT'YIICKUA TOCYJAAPCTBEHHBI YHUBEPCUTET

JK3aMeHALMOHHBII Onier Ne _1
TITOKYPCY «PUSUYECKAS XUMHS» (YACTD 2)




AJS_CTYIEHTOB 3 Kypca CrnenHaJbHOCTH «XHMH» (cmelr.)
Bonpocel. 1. IloBepxHocTtHble siBaeHus. AncopOuusi. OCHOBHbIE MOHATHS. AncopOeHT,
ancopbat. Y nenbHast HOBEPXHOCTb.
2. 3aBUCHMOCTb 3JEKTPOAHOrO NMOTEHLHMAJa OT KOHLEeHTpauuu pactsopa. CTaHAapTHBIN
3JIEKTPOAHBIN NoTeHIuan. Y pasHeHue HepHera.
3. IloreHuuanbHbIE KpUBBIE [JIs1 HEKATAJIUTHUYECKUX TOMOTEHHBIX U KATaJUTUYECKUX
reTepOreHHbIX pPEeaKLUi.

bunert paccMoTpeH 7] yTBepxXaeH Ha 3acegaHumn Kadeapbl

3aB. kadenpoii, mpodeccop 3.X. Cyarseirosa
UHT'YIHICKUA T'OCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALUHOHHBIN Ouyer Ne _2 (yacth 2)
TToKyPCY «®PUBHYECKAS XUMUSD

Jsi_CTYAEHTOB 3 KYpPCAa CHEHHAJILHOCTH «XHMHS
Bonpocsi.1. Tumbl aacopOLMOHHBIX B3aUMOEHCTBHIA.
2. llonsTne xumuyeckol kuHeTHMKU. KuHeTrmdeckuil M TEpPMOAMHAMUYECKUM MOAXOIBI K
PacCMOTPEHUIO CKOPOCTH XUMUYECKOHN peakLuu.
3. UcTuHHAs 1 KaXyLIascs SHEPrusl akTUBALIUN T€TePOr€HHbIX XUMUUECKUX PEaKLIMA.

CIICLI.

Buser paccMoTpeH U yTBep:KAeH HA 3aceJaHUH Kadeapbl

3as. kadenapoii, npodgeccop 3.X. Cyareirosa

Kpumepuu OUEHKU omeemd Hd IK3AMENne

4-GannpHas IIKana ITokazarenu Kpurepuu

(ypoBeHb
OCBOEHUSI)

OTtnnyHo 1. IlomHora wm3noxenus | CTyA€HTOM JaH IOJNHBINA, B JIOTMYECKON

(IOBBILIEHHBIH TEOPETHUYECKOTO MOCJIEIOBATEILHOCTH  Pa3BEPHYTHIH  OTBET

YPOBEHB) Marepuana; Ha IIOCTaBJEHHBIM  BOMpPOC, TIA€ OH

IonuoTa u | IPOIEMOHCTPUPOBAJ 3HAHUS IIpeaAMeTa B

TIPABUIBLHOCTD NoJHOM o0beMe y4eOHO MIpOrpaMMel,

pelneHus JOCTaTOYHO riy0oKo OCMBICIUBAET

MPAKTUYECKOr0o AUCLUILIIUHY, CaMOCTOATECJIbHO, u

3aJaHus, HCUEPIILIBAIOLIE OTBEYaeT Ha

3. TpasunbHOCTS W/umy | AOTIOTHUTENbHBIE  BOMPOCL,  MPUBOJHT

COOCTBEHHBIE MPHUMEPbI MO MpPOOJEMATHKE




Xopomo
(6azoBbIi
YPOBEHb)

Y noBaeTBOpUTEIH
HO
(MOporoBBIii
YPOBEHb)

Heynosnersopure
JIHO
(YpoBeHb He
copmuposan)

apryMEHTHPOBAHHOCT
b U3JI0KEHUS
(mocnenoBaTenbHOCTD
OenCcTBHI);

4. CamMOCTOSITENBHOCTD
OTBETA;

5. Kynbrypa peun;

6. UT.I

[IOCTABJIEHHOTO BOITPOCA, permI
NpeJIOKEHHbIE TIPAKTHYECKUE 3afaHusi Oe3
OLIUOOK.

CtyneHTOM J[aH pa3BepHYTHII OTBET Ha
MOCTABJEHHBIH  BONpPOC, TA€  CTYIAEHT
IEMOHCTPUPYET 3HAHUS, TPUOOPETEHHBIE HA
JIEKLUOHHBIX M CEMHHAPCKUX 3aHATUAX, a
TaK)Ke MOJIyUeHHBbIE IOCPENCTBOM U3yUEHUs
00s13aTeNbHBIX y4eOHBIX MATEPUANOB IO
KypCy, AaeT apryMEHTHUPOBAaHHBIE OTBETHI,
MPUBOAUT NPUMEPSHI, B OTBETE MPUCYTCTBYET
cBOOOHOE  BIIAIEHHE  MOHOJIOTHYECKOH
peubl0, JIOTMYHOCTb U MOCJIEN0BATENbHOCTD
oreera. OHAKO JOMYCKAETCsl HETOYHOCTD B
OTBETE. Pemun MPEIJIOKEHHbBIE
NpaKkTHYeCKHe 3aJaHus C HeOONbLUIMMHU
HETOYHOCTSIMU.

Crynentom JaH OTBET,
CBUAETEJbCTBYIOIUNI B OCHOBHOM O 3HAHUU
MIPOLIECCOB U3y4aeMOll  IHUCLUILIMHBI,
OTJIMYAOIIMICS HEIOCTATOYHOH TiTyOHHOI
U TOJIHOTOMH pacKpBITUSL TEMBI, 3HAHUEM
OCHOBHBIX ~ BOMpPOCOB  Teopuy,  cynabo
c(OpMHPOBAHHBIMH  HaBbIKAMH  aHAJIN3a
SIBIGHUN,  IPOLECCOB,  HEAOCTAaTOYHBIM
yMEHHEM  JaBaTb  apryMEHTUPOBAaHHBIE
OTBETHI u IPUBOIUTD MIPUMEDHI,
HEJOCTATOYHO  CBOOOJHBIM  BJIAJICHUEM
MOHOJIOTHYECKOH peubl0, JIOTHYHOCTBIO U

MOCJIEI0BATENbHOCTHIO OTBeTA.
JlomyckaeTcst  HECKOJbKO  OmmOOK B
COepKaHUN OTBETA u peLeHnH

MPAKTUYECKHX 3aAaHUM.

CTyneHTOM 1aH OTBET, KOTOPBII CONEPIKUT

;i CePbE3HBIX HETOYHOCTEH,
OOHapyKMBAIOIIUI HE3HAHHE MPOLIECCOB
u3yyaeMomn NpeIMETHOM obmactu,

OTJIMYAIOLIMICS HErayOOKHUM PacKpbITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIPOCOB
Teopuu, HeC(OPMHUPOBAHHBIMU HABBIKAMHU
aHaNM3a SIBJICHMH, MPOLIECCOB, HEYMEHUEM
JaBaTb  apryMEHTHPOBAHHBIE  OTBETHI,
cnabblM  BIIQJICHHEM  MOHOJIOTHYECKOH
peubl0,  OTCYTCTBUEM  JIOTUYHOCTU U
MOCJIEIOBATEIbHOCTH. BriBoabl
MOBEPXHOCTHBI. PelleHne mpakTHYeCKHX
3a/laHUll He BBINONHEHO. T.e CTydeHT He
croco0eH OTBETHTh Ha BOIMPOCHI AaXe NPU
IOTMOJIHUTEIbHBIX ~ HABOALIUMX  BONPOCAX
IpenoaaBaTes.




Ilpumepnaa memamuxa Kypcogsix pabom

. DNIeMeHTbl KHHETUYECKONH TEOPUH Ira3oB.

. MOH-1unosibHOe B3aMMOIEHCTBHUE B pACTBOPaX 3JIEKTPOJIUTOB.
. Kunetuka peaxkuuii B pacTBOpax.

. OcHoBHBIE 3aKOHBI TEpMOXUMUH. 3aKk0H ['ecca.

. Knnaccuueckas Teopus 31€KTPONUTUYECKON AUCCOLUALINH.

. DneMeHTapHasi TEOpPHsl AKTUBHBIX CTOJIKHOBEHMI.

. KuHeTuka nenHbIx peakuuii.

. Teopust akTHBUPOBAHHOT'O KOMILJIEKCA.

. IIpuMeHeHne OCHOBHOIO 3aKOHA KUHETHKH K CJIO’KHBIM PEAKLIUSAM.
10. Hexotopsle cBeneHUs O pacTBOPax.

11. IIpaBusno ¢as.

12. BTopoii u TpeTuii 3aKOHbI TEPMOJUHAMUKU.

13. O0mue noHSITUS TEPMOJMHAMUKH U YPABHEHUS] COCTOSIHUS.
14. DneMeHTBI CTaTU4EeCKON TEPMOANHAMUKY.

15. IlpumeHeHne BTOPOro 3aKOHAa TEPMOANHAMUKU.

O 00 1 O\ W=

Kpumepuu ouenxu xypcoesoii pabomui

Ouenka Kpumepuu oyenxu

Oranuno paboTa BBINOJHEHA B COOTBETCTBUH C YTBEPIKIEHHBIM TUIAHOM,
HOJIHOCTBIO PACKPBITO COAEPIKAHIE KAXKIOTO BOIPOCA, CTYACHTOM
copmyMpoBaHbl COOCTBEHHBIE APTyMEHTUPOBAHHBIE BBIBOIIBI T10
teme padotsl. Opopmiienne paboThl COOTBETCTBYET
npenbsiBisieMbIM TpeboBanusaM. [1pu 3amure paboThI CTYAEHT
cBOOOHO BJIaf€eT MaTepHaIOM U OTBEYAET Ha BOIPOCHI.

Xopomo paboTa BBINOIHEHA B COOTBETCTBUU C YTBEPIKACHHBIM TIAHOM,
TIOJIHOCTBIO PACKPBITO COAEPKAHUE KaXKIOr0 BOIPOCA.
HesnauuresnbHele 3ameuanusi k opopmenuto padotsl. [Ipu 3amure
paboThI CTYIEHT BiIaZieeT MaTepHajIoOM, HO OTBEUAET HE Ha BCE
BOITPOCHL.

Ya0BJIETBOPUTEIBLHO paboTa BBIMOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM ILJIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COAEPKAHUE KAXKIOTO BOMPOCaA.
CTyneHTOM He caenaHbl COOCTBEHHBIE BBIBOBI IO TEME pabOThL
I'pyOble HenocTatku B opopmiieHnn padotsl. [1pu 3amure padoTe!
CTyZeHT ciabo BlIaieeT MaTepUajoM, OTBEYaeT HE Ha BCE BOMPOCHI.

HeynossierBopureibHo | padoTa BBIMOJHEHA HE B COOTBETCTBUH C YTBEPIKICHHBIM [LIAHOM,
HEe PacKpBITO CofeprKaHue Kaxaoro Bonpoca. CTyneHToM He
clenaHbl BHIBOIBI 1O TeMe paboThl. I pyOble HemoCTaTKu B
oopmnennu padotel. [Ipu 3amure paboThI CTYAEHT HE BIAAEET
MaTepHajioM, He OTBEYaeT Ha BOIPOCHI.

9. YYEBHO-METOJMYECKOE U HHPOPMAIIMOHHOE OBECIEYEHUE
TUCHUILINHEI



9.1. YueOHasi iuTeparypa
a) OcHoBHasn:

1. I'epacumos A.H. u ap. Kypc ¢puznueckoit xumun.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpatkuii kypc ¢puznueckoit xumun. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XMMU4€CKOIH KUHETUKU. Y 4eOH. mocobue. M.: Bbiciiast mikosa, 1976.

4. Namackuu b.b., Ilerpuit O.A. Dnextpoxumusi. YueOH. mocobue. M. : Bbiciias mkoja, 1987,

5. Kaprymmunckast AW u ap. COOpHUK 3a7a4 MO0 XUMHYECKOH TepMonuHaMuke. M.: Boiciias mkona,
1983.

6. Kucenesa E.B. u np. COopHuk npumepoB u 3amad 1o ¢usnyeckoit xumuu. M.: Boicimas mkodna,
1983.

7 Kpatkuii crpaBouHUK (U3MKO-XUMHYECKHUX BEJIMYUH, mox.penakuueir Pasmemst AA. u
ITonomapesoit A M. JI.: Xumus, 1983.

0) AOMOTHUTEIbHAS JIUTEPATYPa

1 ITontopak O.M. Tepmonunamuka B pusnueckoit xumuu. M: Bricinas mkoma, 1991

2 Ilpaktiueckue padboTsl no ¢usmueckoit xumuu. [lon penakumeit Mumenko K.I1., Pasnens 3.AA.,
ITonomapesoit A M. JI.. Xumus, 1982,

4 Ilpaktukym no ¢pusndeckoin xumuu. [Ton penakiueii bynanosa B.B. u Bopo6sesa H K.

M: Xumus, 1986.

5. Hosocenosa A.B. Merons! uccinenoBaHus rereporeHHbix cucreM. M.: Bricias mkosa, 1980.

9.2. UHTEepHeT-pecypcehbl:

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 HayuHast aiekTponHas Oubnuoreka

http://elibrary.ru/default.asp Poccuiickas HaunoHaabHast OHOIMOTEKA

http://primo.nlr.ru http://nbmgu.rudnexrponnas oubmuoreka Poccuiickoii rocynapcTBeHHOM
Ooubnuorexu

9.3. IlporpammHoOe oGecrieyeHue

YHuBepcurer o0ecrneyeH HeoOXOTUMbIM KOMILIEKTOM JIMLEH3HOHHOTO U CBOOOTHO
pPacpoCTPaHsIEMOro MPOrPaMMHOIO 00ECTIEYeHHsI, B TOM YHCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.

Kaxapiit oOy4aromuiicsi B TeueHHe BCEro neproaa o0yueHust odecneueH HHANBUIY ATbHbIM
HEOrPaHMUYEHHBIM JJOCTYTIOM K 3JIEKTPOHHOM HHPOPMALIMOHHO-00pa30BaTEIbHON Cpeie YHUBEPCUTETA
U3 JI000N TOYKH, B KOTOPOH MMEETCs JOCTYI K HH(POPMALMOHHO-TEIEKOMMYHHUKALMOHHOM CETH
«MHTEpHeT» KaK Ha TEPPUTOPHH YHUBEPCUTETA, TaK U BHE €e.

VHuBepcurer  obecneueH — CIEAYIOIUM  KOMIUIEKTOM  JIMIEH3HOHHOTO  MPOrpaMMHOIO
obecrieueHwsI.
1. JlunensuonHoe nporpammHoe obecredeHue, ucnonbyyemoe B Marl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. IIporpammuerii kommiekc MMUC “Busyanpnast Ctynus TectupoBanust”
1.4. Antusupychoe [10 Eset Nod32






Teopernueckuii Kypc:

Jlexuuy, pe3eHTauu

KoHTponbHBIE TECTHL.

Criricku BOIIPOCOB TSl MPOBEAEHUS KOJNIOKBUYMOB.

Tabnuip! - nuck u OyMakHbIH BapuaHT OonbIoro gopmara.

BapuanTtbl 3anaHuii 111 KOHTPOJIBHBIX paboT.

BapuaHTbl 3anaHuii 111 CAMOCTOSATENBHON pacueTHOH padoThl (CenuanbHO pa3pabOTaHHBIA U
W3/1aHHBII MPAKTUKYM U1l CTYI€HTOB).

7. Habop peakTuBOB 11 000PYAOBAHMS AJISl JIEKIIMOHHBIX OIBITOB.

S S

JlabopaTopHbBIH NPAKTHKYM:

1. Tematnka u omucaHue JabOPATOPHBIX PaboOT (CrenuanbHO pa3pabOTaHHBIA W WM3JAHHBINA
J1a00PATOPHBIM MPAKTUKYM IJISi CTYJEHTOB XMMHUYECKOTO HATIPABJIEHHS).

2. Habop XMMHYECKUX PEAKTUBOB K KaXKI0M J1abOpaTopHOit padore.

3. JlaGopaTtopHble yCTaHOBKH, 00OPYIOBaHHE.

11. METOJMYECKHUE YKA3ZAHUSA JJI5I OBYYAIOIINXCS 10 OCBOEHHIO
TACIUTLTHHBI

Jucyminza « Pusndeckast XUMHs» HarpasiieHa Ha Gpopmuposanue komnereHuuit: YK-3, OITK—
3, OIIK-6, IIK-3.

IIpomeskyTouHas aTTecTaLys NPEANnoaaraeT 3ader.

IIpuctynas K M3YYEHUIO IUCLUIUIMHBIL, HEOOXOAMMO B MEPBYK Od4epenb O3HAKOMHUTBCS C
copepkanueM paboueli mporpammbl aucuuruiinasl (PIIIT).

Jlexuuy UMEIOT LeNbI0 AaTh CUCTEMAaTU3NPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIL.

ITpu n3ydeHnn n npopaboTKe TEOPETHUECKOro MaTepHraia HeOOXOAMMO:
- MIOBTOPUTb 3aKOHCMEKTUPOBAHHBIN HA JIEKLMOHHOM 3aHATUU MaTepuaj U JOMOJHUTb €ro ¢ y4eTOM
PEKOMEHJOBAaHHON MO JAHHON TeMe JIUTepaTyphl,
- TpU CAMOCTOSITEIbBHOM H3YYEHMHM TEOPETUYECKOM TeMbl CHeJaTb KOHCIEKT, HCIONb3ys
pekomennoBannele B PIIJI  nuteparypHble HCTOYHMKM M pecypchl  HMH(OPMALMOHHO-
TEJIEKOMMYHUKaLIMOHHON ceTn «HTepHeT»
- NPU TOATOTOBKE K IMPOMEXYTOYHOH aTTeCTAllMM MO MOAYJIO MCHOJb30BaTh Marepuanbl (oHIa
OLICHOYHBIX CPENCTB.

IIpakTuueckue 3aHATHS MPOBOIATCS C LENbIO YINIyONEeHHUsI M 3aKpeIuieHns] 3HaHUH, TOTyYeHHBIX
Ha JIGKLUSX M B MPOLIECCEe CAMOCTOSTENbHOM padOThl HaJl HOPMATUBHBIMH AOKYMEHTAMH, Y4eOHOH U
HAy4HOH JIUTepaTypou.

ITpu NOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4UTb, IOBTOPUTD TEOPETUUECKUI MaTepual Mo 3aaHHON TeMe;
- IIPY BBIMOJIHEHUH JOMAIIHUX PACYETHBIX 3alaHUil, U3yUUTh, TIOBTOPUTH TUIIOBbBIE 3a/1aHUS,
BBITOJIHSIEMBIE B 2y IUTOPHH.

Pexomenaanuu no padore ¢ Hay4yHoi U y4eOHOI TuTEepaTypoi

Pabora ¢ yueOHOI U HaAy4HOI TUTEPATYPOii SBISIETCS TJIABHON (POPMOI CaMOCTOSITETbHOMN
paboTsl 1 HEOOXOIMMA MPU MOATOTOBKE K YCTHOMY ONPOCY HA CEMUHAPCKUX 3aHATHSIX, K MOAYJIbHBIM
KOHTPOJIbHBIM padoTtam, ompocy, sk3ameny. OHa BKiIOUaeT mpopaboTKy JIEKLMOHHOTO Marepuana —
U3yUueHHe PEKOMEHIOBAaHHBIX HCTOYHUKOB M JINTEPATypPhI MO TeMaTHke Jekiuuil.  KoHcnekr nekuun
IOJDKEH COAepKaTh pe(epaTHBHYIO 3amKiCh OCHOBHBIX BONPOCOB JIEKLMH, MPEIJIOKEHHBIX
npernoaasaTeneM cxeMm (TPU UX AEMOHCTPALMU), OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhbl MO TEMaM,
BBIBOJBI TIO KaXAOMYy BOmpocy. KOHCHEKT no/okeH OBITh BBIMOJHEH B OTHAENBHON TeTpamu Mo
npenMery. OH fOKeH OBITh aKKypaTHBIM, XOPOIIO YHTAaeMbIM, HE COIEpPXKAThb HE OTHOCSILIYIOCS K



TeMe UHQOPMALIUIO HITH PUCYHKH.

KoHcnekTr! Hay4HOI IUTEpaTyphbl IPU CAMOCTOSATENBHOMN MOATOTOBKE K 3aHATHAM JTOJIKHBI
OBbITh BBIMOJHEHBI TAKXKE aKKYPaTHO, COAEPIKaTh OTBETHI HAa KaXkIblli MOCTABJIEHHBII B TEME BOIPOC,
UMETh CCbUIKY Ha MCTOYHUK MH(OpMAaUMU C OOs3aTeNbHBIM YKa3aHWEM aBTOPA, Ha3BaHMSA W roja
U3aHUs MCIOJIb3yeMOil HayuHO#l nurepatypsl. KoHCHEKT MoXeT ObITh ONOPHBIM (COIEPIKaTh JIMLIb
OCHOBHBIE€ KJIFOYEBbIE IMO3ULNH), HO TIPH STOM IO3BOJIIOIINM JIaTh MOJHBIA OTBET IO BOIPOCY, MOKET
ObITh OIPOOHBIM. OOBEM KOHCIIEKTA OMPEAEISETCS CAMUM O0YYarOIIUMCSI.

B npouecce pabothl ¢ yueGHOI 1 HayYHOH JTUTEPATYypOil 00yHAIOIIUIACA MOXKET:
- enaTh 3alyCcH MO XOAY YTEHMS B BHIE NMPOCTOTrO MM Pa3BEPHYTOrO IJIaHa (CO34aBaTh NepedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHUKE);
- COCTaBJISATh TE3HCHI (LUTHPOBaHHE HanOOJee BAKHBIX MECT CTaTbU WJIM MOHOTrpaduu, KOpOTKOe
U3JI0’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMH (KpaTkoe 0000IIeHe OCHOBHBIX BOIPOCOB PabOTBhI);
- CO371aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).









CaeneHusi 0 nepeyTBep:KIeHHH MPOrPAMMBbI HA OYepeaHOH yueOHbIil roJ U perucTpauun

H3MEeHEeHHH

VueGHbli
rox

Pemenue

Kageapsl
(Ne mpoToKoOJa, JaTa)

BHeceHHble U3MEHEHU

TTonmuce 3aB.
kadenpoii
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