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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHI] KOMIIETCHLIUH JOCTHKEHHUS AUCHUIIJIMHBI 00y4Yarouiics
HH KOMIIeTCHIIHH HOJIKeH
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUSA
YK-6 Cnocoden ynpasasith | YK-6.1. Hcnonssyer 3HaThb:
CBOMM BpEMEHeM, Bbl- | HHCTPYMEHTEI M METO- - OCHOBHBIE  3aKOHOMEPHOCTH

CTpPauBaTh M PeaIn30-
BBIBATh  TPAeKTOPHIO
caMOpa3BHTHH Ha OcC-
HOBe NPUHLMIIOB 00pa-
30BaHMSI B Te4YeHHe
BCell JKM3HU

JTBI YTIPABICHUS
BPEMEHEM IPH BBINOJ-
HEHUW KOHKPETHBIX
3a/1a4, MPOEKTOB, IIPH
JIOCTH)KCHHH TIOCTaB-
JICHHBIX 1IETICH;

YK-6.2. Omnpenenser
MIPHOPUTETHI COOCT-
BCHHOMH JIEATCILHOCTH,
JIMYHOCTHOTO pa3BU-
THS ¥ poecCHoHaIb-
HOT'O POCTa;

YK-6.3. OuenuBaer
TpeOOBaHUS PHIHKA
TpyJa U MPeIOKEHUS
00pa30BaTEIbHBIX
YCIIYT JUIS BBICTpau-
BaHMUS TPACKTOPUHU
COOCTBEHHOTO
npo¢ecCHOHANTBEHOTO
pocra;

YK -6.4. Crpour
npodecCHOHANTBHYIO
Kapbepy U ONpeaessieT
cTpareruro nmpodeccuo
HaJIbHOTO Pa3BUTHSL.

BO3PAaCTHOTO pa3BUTHS, CTaaud U
KPHU3HUCHI Pa3BUTHS;

- OCHOBBI

COLMANN3AIMN JINYHOCTH, MHIUKA-
TOPBI UHIUBHUTYaTbHBIX
0CcOOCHHOCTEH TPaeKTOPHHA >KU3HH,
X BO3MOXXHBIC JI€BHALIUH, a TaKXKe
OCHOBBI HX TICUXOJINarHOCTHKH;

- COBpPEMEHHOE COCTOSHUE, CTpaTe-
TMYECKHE LEeId M TEPCHEKTHBY
pasBUTHS XUMHYECKOHl Haykd B
LEJIOM;

- IPUHOMIIEI 00pa3oBaHMSA B Tede-
HUE BCEH KU3HU

Ymersn:

- OTIPEJIEINISATH CBOM PECYPCHI M UX
npeaesnsl (TM4HOCTHBIE,
CUTyaTHUBHBIE, BDEMEHHBIE H JIP.)
JUIS ~ YCHEIIHOTO  BBITIOJHEHHS
MOPY4YEeHHOH paboThl;

- pazpabarpiBaTh (OCBaWBaTh) U
MPUMEHSTh COBPEMEHHEIE
MICUXOJIOTO-TIEAarOrnuecKHe
TEXHOJIOTHH, OCHOBAaHHbIE Ha
3HAHWH 3aKOHOB pa3BUTHSA
JMYHOCTH U TIOBEICHUS B

peaabHOM U BUPTYaJIbHOM cpefie
Baapers:

- METOIUKOM TUTAHUPOBAHUS
NEPCHEeKTUBHBIX  Lened  cobct-
BEHHOH JEATEJILHOCTH C YYeTOM
YCJIOBUM, CpPEJACTB, JUYHOCTHBIX
BO3MOYKHOCTEM, BpEMEHHOMN
NEPCHEKTUBBl  Pa3BUTHSA
mpoheCcCHOHATBHOMN
JeSITeIbHOCTH U TPeOOBAaHUI PhIHKA
TpyAa;

- Meromukod  QopmMupoBaHuUs
CUCTEMBI PETYJSIMU TOBEJCHUS U
JESITeTBbHOCTH 00YJaIOIINXCA.

cepsl
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OIIK-4

Crnoco0eH mJIaHUPO-
BaTh pad0Thl XUMHYEC-
KO HANIPABJIEHHOCTH,
o0padaTbIBaTh U UH-
TepHnpeTHPOBATH MO-
JIyueHHbIe Pe3yJbTaThl
€ UCNOJIb30BaHHEM
TeopeTuYeCKNX 3HAHUI
U MPAKTHYeCKUX
HABBIKOB pelIeHNs
MaTeMaTHYeCKUX U
¢uznyecKkux 3agau

OIIK-4.1. 3naer ocHo-
BbI (yHIaMEHTAIbHBIX
pas3zenoB XUMHHU: He-
OPTraHUYECKON XUMUHU
(coctaB, cTpoeHHUE,
CBOICTBa BELIECTB U
COEJIMHEHMIT), OpraHu-
4eCKOl XUMHHU (OCHOB-
HBIE KJIACCHI YTIJIEBO-
JOPOAOB, TOMO(YHK-
UOHAIIBHBIX, TETEPO-
(YHKITMOHATBHBIX U
TeTePOIUKINIECKIX
COEJIMHEHM), aHaJH-
TUYECKOU XUMUHU
(MeTponorudeckne
METO/bI aHAJIN3A,
CYLIECTBO PEAKIIUA,
MIPUHIIUIIBI U 00JIaCTH
HUCII0JIB30BaHUA XUMMU-
YECKOIro aHalln3a),
(U3IIECKON XUMUN
(OCHOBBI TEpMOIMHA-
MUKH, TEOPHU PACTBO-
poB 1 (a30BBIX paBHO-
BECHH, XUMHYECKOH
KUHETHKH U KaTanu3a,
NIEKTPOXUMUH)

OIIK-4.2.Ymeer npu-
MEHATH TEOPETUYEC-
K¥e 3HAHUS JJI pellie-
HUS KOHKPETHBIX 3a-
Jlay B XUMUH; T1OIb30-
BaThCSI COBPEMEHHBIMU
MIPEACTABICHUSIMH OC-
HOBHBIX Pa3JIeNoB ec-
TECTBEHHBIX HAYK ISt
00bsicHeHHS crienuu-
KU MOBEJICHUS XUMHU-
YECKHUX COCIMHCHHIA;
WCITOJIB30BaTh JIAaHHBIE
IO CTPOSHUIO BEIIECTB
Y COCIMHEHUM JIst
M3YUYEHHUS UX CBOMCTB,
HCITOJIB30BaTh CTPYK-
TypHbIE JaHHBIE B UC-
CJICJIOBAHUH.

OIIK-4.3. Binazgeer
OCHOBaMH T€OPUHU
(dyHIIaMEHTAITEHBIX
pa3zenoB XUMUH; Ha-
BbIKAMU peIlIeHI/ISI KOH-
KPETHBIX TEOPETHYEC-
KHX ¥ SKCIICPUMECH-
TaJILHBIX 3a/1a4.

3HaTh: OCHOBHBIE METOABl U
CITOCOOBI MIPEIOCTaBICHUS
HHPOPMaLUK O PU3UKOXUMHUYECKIX
npolieccax cpeacTBaMu
MaTEeMaTHYECKOTO aHajN3a; OCHOBBI
JTUHEHHON anreOpsl W BEKTOPHBIX
MPOCTPAHCTB HAaA MPOU3BOJIBHBIMU
MOJSIMM;  OCHOBHBIE  CBOMCTBa
OTOOpaKCHHIA anreOpandecKux
CHUCTEM; coJepiKaHue 9TaIoB
CHUCTEMHOTO aHajlHu3a; OCHOBHBIC
3amadyd  BEKTOPHOW  anreOphl |
AHAIUTUYECKOHN TeOMETPHH;
BO3MOXHOCTHU KOOPJIMHATHOT'O
MeToja JUTST WCCIIEIOBAHUS
Pa3IMYHBIX TEOMETPHYECKUX
00BEKTOB; OCHOBHEIE BHBI
YpaBHEHU I MPOCTEUILINX
TEOMETPHUYECKUX 00BEKTOB;
OCHOBHEIC (dopMyIbl IE
HaXOXKACHUS BEPOSITHOCTH
CIIy4aifHOTO  COOBITHSA,  CIIOCOOBI
ompeaeneHus 3aKOHOB
pacrnpeeneHus u YHCIIOBBIX
XapaKTePUCTUK CITy9aifHBIX
BEJIMYMH;  OCHOBHBIE  ITOHSTHS,
3aKOHBl W MOJEIH  MEXaHHKH,
MOJIEKYJIAPHOU ¢duzukwy,
TEPMOIMHAMHUKH, OCHOBHBIC
¢dusnyueckue SBICHUS, METOJbl X
IKCTIEPUMEHTAIILHOTO
WCCIIeIOBAHUS

Ymern:

- HCIIONIb30BaTh 0a30BbIe 3HAHUS B
obmacth MateMaTUKd ©  (WIIH)
¢u3MKH TpH  pemieHWH  3a7ad
po(heCCHOHATIBHOM JIeATEIbHOCTH.

- pemiath CHCTEMbl JIMHEHHBIX
ypaBHEHWH, MPUBOAUTH MATPUIIBI H
KBaJIpaTHYHBIC (hopMeI K
KaHOHMYECKOMY  BHJY; pelarb
OCHOBHBIE 3a71a4u JTIMHEHHOMN
anreOpbl; perarb OCHOBHBIE 3a/1a4i
AHAJIUTUYECKOM  TeOMETpUM  Ha
TUIOCKOCTH H B  TNPOCTPAHCTBE;
WCTIOJIb30BaTh CTaHJIapPTHHIC
CIoco0bI anMpOKCUMAITIH
YHCIICHHBIX XapaKTEePHUCTHK;
MPUMEHATh  METOABl  MaTeMaTH-
YEeCKOT0 aHaliM3a K HCCIIEIOBaHUIO
3a7a4 B npodecCHoHATLHON
JeSTEeIbHOCTH; BBIOMpAThb METOJ
00pabOTKN NaHHBIX B COOTBETCTBHU
c ITOCTaBJICHHOM 3aJ1a4ci;
MPUMEHSTh CTaHJIAPTHBIE CHOCOOBI
perieHns JuddepeHInanbHbIX
YpaBHEHUH W CHCTEM ypaBHEHHUH B
npoeCcCHOHATLHON JICATEIILHOCTH;
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OCYIIECTBISATh BBIOOp MeToda Jyis
00pabOTKN TaHHBIX B COOTBETCTBHH

C MOCTaBJICHHOMN 3aJa4uei;
TPYIIUPOBATH BBIOOPOYHEIC
NaHHBIE, TPEJCTABIATh MX B BHIC
rpaduIeCKUX XapaKTEPHUCTHUK,
ONpEeNEATh TOYCYHBIC u
HMHTEpBAJIbHBIC OLICHKU MapaMeTpOB
pacrpeneneHus; TIPaBUIIHHO

BBIpaKaTh (PU3NYECKUE BEITUYHHBL,
OLICHUBATh MOPSIKA (UIHUECKUX
BEJTMYVIH; KOJIMYECTBCHHO
(hopMynupOBaTH u permarp
(dusnYecKue 3a1aum;

- WHTEPIPETHPOBAThL PE3YJbTaThI
pabot B npoeccnoHaTbHON
obnactu c WCIIOJIb30BAHUEM:
TEOPETUYECKUX 3HAHUI B 00JACTH
MateMaTuku © (W) GUKKH;
MPaKTUYECKUX HABBIKOB PEILICHHS
MaTeMaTUYECKUX u (mm)
(u3nYeCcKuX 3a1ad;

- OCYIIECTBIATH BBIOOP METOIOB
peleHns 3aad, MpeArnoIararolnx
MPOBEPKY CTATHCTHYECKUX TUIOTE3
W ONpENeNiCHHEe TECHOThI CBS3H
MEXIY CIy4alHBIMH BEJIMYMHA-MH
CTaTUCTHKH;

-3pPexTHBHO TpUMEHATH O0OIIHe
3aKOHBl (DU3MKH Ui peleHHS
KOHKpPETHBIX 3a7ad B oOjactu
¢busndeckoit XUMUH,
KOJIMYECTBCHHO (HOPMYIHPOBATh U
peuiate (U3NYECKHE 3aJauu, Olle-
HUBATh  TOPSIKA  (U3HMUECKUX
BEJIMYMH; TMPAaBUIBHO COOTHOCHTH
CoJiepKaHNue KOHKPETHBIX 3ajJad ¢
o0ImuMu 3aKOHAMHU (busukw,
3¢ (}eKTHBHO TPUMEHATH OO0IIHe
3aKOHBl (U3MKK Uil peLIeHus

KOHKPETHBIX 3a4a4 B
npohecCUOHANBHOMN obnactu;
UHTEPIPETUPOBATH pe3yabTaThl
XUMHAYECKUX HaAOJIFOIEHUN C
WCTIOJIb30BaHUEM (buzngeckux
3aKOHOB.

Baanern:

- MeToJaMu OOpabOTKH M aHaIN3a
PE3yIbTATOB IKCIIEPUMEHTA;
- METOJaMHM PEILIEHUsI CTaHIapTHBIX

anreOpanvecKux, MaTPUIHBIX,
MOJICTAHOBOYHBIX ~ ypaBHCHHH B
anredpanvaecKux CTPYKTYpax;

HaBBIKAMHU PEIICHUS CTaHJAPTHBIX
3a]a4 B BEKTOPHBIX MPOCTPAHCTBAX
U METOJaMH HaXOXICHHUS KaHO-
HUYeCKUX (OpPM JIMHEHHBIX TIpe-
00pa3oBaHMIi; HaBBIKAMH nc-




MOJIb30BAaHUSI ~ METOJOB  aHaJu-
TUYECKON T€OMETPUM W BEKTOPHOMU
anreOpbl B CMEXHBIX JUCIUILINHAX
U XUMUU; T[pUeMaMH HUHTepIpe-
Tallud  pe3ysibTaToB  paboT B
pohecCHOHAIBHOM IEATENbHOCTH C
WCIIOJIb30BAHUEM  TEOPETUUYECKUX
3HaHUH B 00JacTH MareMaTH-
YECKOIo aHaIu3a; METOAAMU
WHTEpOpeTallud  peUIeHUu  moc-
TPOEHHBIX JudQepeHInanbHbIX
YPaBHEHUH U aHAIW3a UX PEUICHUS
C TOYKH 3pEHHUSl  pE3y/IbTaTOB
XUMHYeCKNX HaOmomeHui. Mmers
NPAaKTUYECKUA  OMBIT:  PELICHHS
¢u3nyecKkux 3amad MpH IUIAHUPO-
BaHUU PabOT XMMHUYECKOW HaIpaB-
JIEHHOCTH.

Hpo¢eccu0naﬂbub1e Komnemenuuu u uHOuKamopbt UX O0OCHUICEHUA

IIK-6

Cnocoden  McHosab30-
BaTh COBpeMeHHbIe
KOMINIbIOTEPHbIE  TeX-
HOJIOTUM TIPH IJIAHM-
POBaHMH  HCCJeN0Ba-
HUH, TMOJYYCHUH H
00paGoTke pe3yJbTa-
TOB HAYYHBIX JKcIIe-
pHUMeHTOB, cOope, 00-
padoTtke, XpPaHeHMH,
NpeAcCTABJICHUM M Ile-
peaaye HAy4YHOW HWH-
dopmannu.

IIK-6.1. 3HaeT OoCHOB-
HBIE€ METOJIBI, CIIOCOOBI
U CpEeJICTBA MOoJTyde-
HUS, XpaHeHWs, o0pa-
OOTKH pe3yIbTaToB
HayYHBIX DKCIIEpUMEH-
TOB C IIOMOIIBIO
COBPEMEHHBIX KOM-
HI)IOTepHI)IX TEXHOJIO-
Ui

IIK-6.2. YMmeer nomy-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAYYHBIX
SKCIIEPUMEHTOB C TI0-
MOIIBI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHI;

IIK-6.3. Bnageer me-
TOJIAMH PETHCTPAIUH
Y TIPOTPaMMHBIM 00ec-
nedyeHneM s oopa-
00TKH pe3yIbTaTOB
HAYYHOTO
9KCTIEPUMEHTA.

3HaTh:  OCHOBHBIE  TCHICHIHH
pasBUTHSL  COBPEMEHHBIX HHGOP-
MAaIMOHHBIX TEXHOJIOTHH,
COBpPEMEHHBIE CITOCOOBI TPUMEHE-
HUSI KOMITBIOTEPHBIX TEXHOJOTHH B
00y4YeHNHU 1 HAYYHBIX HCCIIEA0Ba-
HHSX; OCHOBHBIE BO3MOKHOCTH
BBIYHCIIUTEIBHBIX CHCTEM;

CpeJICTBa TEJIEKOMMYHHKAIIMOHHOTO
JOCTylla K HWCTOYHHMKAM HAyYHOU
uH(pOpMALH; BOSMOXXHOCTH

ceru Internet mis opraHuzanuu
orepatuBHOrO oOMeHa HHMOpMa-
el MEeXIy HCCIeJOBaTeIbCKUMU
rpylnaMu; TpPUMEHEHHE METOJI0B
MaTeMaTHYECKOTO MOJICITUPOBAHHUS
B HAy4HBIX HCCJIEJOBaHUSIX C WC-
NOJIB30BAaHUEM MAaKETOB MHPOrpamMM
00pabOTKM  JaHHBIX,  T'OTOBBIX
TPUKJIATHBIX pOrpaMMHBIX
KOMILJIEKCOB B 00JacTH XUMHH U
CMEXHBIX HAyK, C  BbIOOpOM
METOJIOB DEIICHUS] TOCTaBICHHOU
3aJauu; CUCTEMBI cOopa, 00paboTKu
W XpaHEHHs XUMHUYECKOH HHGOp-
MallM{; YCTPOWCTBO W TPWHIIMIIBI
00paboTku uHpOopMaLUU
CHUCTEMaMH MyJbTHMENNA, c
UCTIOJIb30BAaHHEM CHCTEM JICIIOBOU
rpad UK, UHTErPUPOBAHHBIX
CHUCTEM Ui TPOBEACHUS Marema-
THYECKUX W WHKEHEPHO-TEXHUYEC-
KHX pacueToB; OCHOBhI ~ Web-
Jn3aiiHa, uudpoBoi 3aIUCH
UHpOpMaLUH;

- OCHOBBI MaTeMaTHYECKOTO
MOJCIMPOBAHUS W IUIAHHUPOBAHUS
XMUMHUYECKOTO SKCIIEPUMEHTA,
OCHOBBI KBaHTOBO-XHMHYECKOTO
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MOJICTTUPOBAHMUST W TEXHUKH WX
MPOBEICHMUSI,

- BO3MOXKHOCTH ITPUMEHEHUS
KOMITBIOTEPHBIX METOJIOB
00paboTKy HHGOPMAITHH

pu peuenun Hay4YHO-
HUCCIENOBATEILCKUX 3a0au
YMmeTh:

- HCHOJNB30BaTh  COBPEMEHHBIC
KOMITBIOTEPHBIC ~ TEXHOJIOTUH U
CpeICTBa I0CTYyMNa K HCTOYHUKAM
Hay4JHOI nH(OpMALIUH, METOBI
MaTeMaTHYeCKOTO MO/ICITNPOBAHHS
(c ucronb30BaHUEM ITAKETOB
MporpaMM 00pabOTKH JaHHBIX);

- IPUMEHSTh TOTOBBIE

MpUKIIaIHbIE NpOrpaMMHEIE
KOMIUICKCHI B 00JacTH XHUMHH U
CMEXHBIX HayK JUIs

TUTAHUPOBAHUS IKCIIEPUMEHTAILHON

paboTsr;
- aHAIM3UPOBATh  PE3YNBTATHI
MaTeMaTHYECKOM 00paboTku

Hay4YHBIX JaHHBbIX C JE(S 03310
OMpeJeNICHHs] UX JTOCTOBEPHOCTH U
0071aCTH UCIIOJIb30BaHUS;

- IMPOBOJUTHL THUIIOBBIC PaACYETHI
XUMUYCCKUX ITPOLCCCOB; NIPOBOANTH
KBaHTOBO-XMMHYECKUE pacueTsl
CJIOXKHBIX CHUCTEM, - HCIIOJIB30BaTh
COBpeMEHHbIe  MH(OpMaIMOHHBIE
TEXHOJIOTHH B O0Y4CHUH;

- WCTIOJIb30BaTh COBPEMEHHBIC
KOMIIBIOTCPHBIC TEXHOJIOI'Nn u
CpeJcTBa JIOCTyNa K HMCTOYHHKAM
Hay4YHOW HWH(OpMAIK, MPUMEHSIThH
TOTOBBIC IIPUKJIATHBIC
IIporpaMMHBLIC KOMIIJIEKCHhI B
001acTH XUMHH U CMEXHBIX HayK
JUISL pELLICHUSI IPOU3BOJICTBEHHBIX U
AHAIMTHYCCKHUX 3aJiay, MOJIYYCHUA U
00paboTku HHpOopMaLny;

- WCIOJb30BaTh HMH()OPMAIIOHHO-
KOMMYHUKAIITUOHHBIC u
KOMITBIOTEPHBIC TEXHOJIOTHUHN JJIA
TPe/ICTaBICHUS pe3yJIbTaToOB
po(heCCHOHAIBHOM IEeATEIIbHOCTH.
Bnaperb: - npodeccrnoHANIbHBIMH
3HaHUSIMH COBPEMEHHBIX HH(OpMa-
IIMOHHBIX CHCTEM U TEXHOJIOTHH,

- MMPAKTUYECCKUMU HaBBIKaMU
pa6OTLI C BBIYHCIMTCIIBHBIMUA
CHUCTCEMaMU, C OpUKIaIHBIMU

HPOrPaMMHBIMH KOMIUICKCAMU;

- METOJaMH{ IOJy4YeHUs, MPEeACTaB-
nenus 1 00paboTku HHpOpMaLnHy,
HaBBIKAMU ITOCTPOCHHS
SMITMPUYECKUX MOJEIIEeH




c HCIIONb30BAaHUEM MaKeTOB
MporpamMmm CTaTUCTUYECKOH
00paboTKn JTAaHHBIX,
UMUTAIIMOHHOTO

MOJICTTUPOBAHUST  TPH  PEUICHUH

MOCTABJICHHBIX 33134,

- cnocobaMu 0OpabOTKY U aHAIN3a
MOJYYEeHHBIX PE3YJIbTATOB C Y4eTOM
UMEOIIUXCS JUTEPATYPHBIX
JIAHHBIX M YMCHHEM IMPEIACTaBIATh
MOJy4YEeHHBIE B MCCICAOBAHUAX H
CaMOCTOSITEITEHOM pabote
pe3yibpTaThl B MH(OOPMAIMOHHOM
BUJIC;

- METOJaMH CO3JaHUsSl DIICKTPOH-
HBIX TOCOOWH, MyJIbTUMEIMHHBIX
Mpe3EHTalNT;

- MeToJaMH TIOMCKa W OOMeHa
HHpOpPMAIMEH B KOMIBIOTEPHBIX
CeTSIX, TeXHUYCCKHUMHU U
MPOrpaMMHBIMHU cpeacTBaMu
3anMThl  UHGOPMAIUH, BKIIOYAs
NPUEMbl  aHTUBHPYCHON  3alllUTHI;
METOAaMH  OMpENeNeHUs]  OITH-
MAJIBHBIX U PallMOHATIBHBIX TEXHO-
JIOTMYECKUX  PEKUMOB  pabOTHI
00opyIoBaHus;

- TEXHOJOTHSIMH  COCTaBIICHUS
00pa3oBaTeIbHBIX MPOrPaMM

C TMpHBICYEHHEM COBPEMEHHBIX
JIEKTPOHHBIX M  KOMIIBIOTEPHBIX
PECYpPCOB; - COBPEMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTHSIMU,
MO3BOJIAIONIMMHU MOJICTTHPOBATh
XUMHYECKUE UCCIIeIOBaHUS,
00pabaTsIBaTh MTOJTyYeHHBIE
pe3yibTaThl U TPEACTaBISITH MX B
BUjIe TaOJUI, TPaQHKOB, THATPAMM,
OTYETOB;

- COBPEMEHHBIMH KOMIIBIOTEPHBIMU
TEXHOJIOTHSIMH, MIPUMEHSIEMBIMU
npu o0paboTke

HK-7

Cnoco0eH  mpeacras-
JATh TMOJYy4YeHHble B
HCCJICAOBAHUAX pe-
3yJbTaThl B BHIe OT-
YeTOB M  HAYYHBIX
nyoankanuii  (cTeHpo-
BbIX JIOKJIA0B, pede-
patoB W crared B
nepuoAuYecKoil Hayy-
HOM mevaTw.

OIIK-7.1. 3naer ocHOB-
HBIE METO/IbI, CITOCOObI
W Cpe/ICTBa MOJYUYeHus,
XpaHeHus, nepepadoTKH
WHQOPMAITUY;, TPUHITH-
el 00paboTKu MHPOP-
Malli{; COCTABIISIET
0030p TUTEpaTypHBIX
WCTOYHUKOB IO 3aJIaH-
HOU TeMe, opopMIIsieT
OTYETHI O BHITIOJIHEHHOM
paboTte 10 3aTaHHOH
dopme

MNK-7.2. Ananusupyert u
KPUTHYECKH OICHUBACT

3HaTh:

- OCHOBHBIE CITOCOOBI ¥ TPHEMBI
odopMIIeHUS, IPEICTABICHUS U
CHCTEMAaTHU3ALNH PE3YIbTaTOB
TEOPETHIECKUX H IKCIIEPUMEH-
TaJbHBIX UCCJIEIOBAHUN MapameT-
POB U XapaKTEPUCTUK TPUOOPOB,
CXEM, YCTPOMUCTB U yCTAaHOBOK
ANIEKTPOHHUKH W HAHOAJIEKTPOHUKH;
- METOAUKHU U IPUEMBI
ONTUMAJIBHOM BU3yalu3aluu
nHpopmaruu

YMmern:

- IOJIL30BATHCS 0A30BBHIMH
MIpUEMaMU U CTaHIaPTHBIMU




pa3BUTHUE HAYYHBIX
HuAcH, Ha OCHOBE MME-
IOLIUXCSI PECYpPCOB, COC-
TaBJISCT IJIaH PEIICHUS
ITOCTaBJICHHOM 3a1a4H,
BBEIOMpaeT 1 Monupu-
UPYET METOTUICCKIEC
MIPUEMBI;

MK-7.3. Ucnons3yer
COBPEMEHHOE XHMH-
yeckoe 000pyJ0BaHUE B
1abopaTOPHBIX YCIIO-
BHSIX, TPaMOTHO 000C-
HOBBIBACT MIOCTABJICH-
HBIC 33/1249H B KOHTEKCTE
COBPEMEHHOT'O COCTOSI-
HUSI TPOOIIEMBI, UCTIO-
JIb3yeT MaTeMaTHYECKUE
METO/IbI OTICHUBAHUS
TUIIOTE3, 00paboTKU
SKCIICPUMCHTAIbHBIX
JIAaHHBIX, MATCMATH-
YEeCKOro MOJICITUPOBa-
HUS XUMHUYCCKUX
MIPOIIECCOB U aJICKBATHO
OIICHUBAECT JIOCTOBEP-
HOCTb U 3HAYNUMOCTb
IIOJIy4YEHHBIX PE3YJlb-
TaToB.

MPOrPaMMHBIMH CPEICTBAMH
odopMIIeHus, IPEICTABICHUS U
CHUCTEMAaTH3aLIUU PE3yIbTaTOB
TEOPETUUECKUX U IKCIIEPUMEH-
TaJIbHBIX UCCIICI0BaHUN ITapaMeT-
POB, XapaKTEPUCTHUK U
KOHCTPYKIHH MPUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHU-
KW ¥ HAHOQJIEKTPOHUKHU B (hopme
OTUYETOB, IPE3EHTALIUH, TOKJIAJOB,
MyOIUKAIHH.

- IPEICTABIATh

MOJIy4EHHbBIE B HCCIIEOBAHUAX
pe3ybTaThl B BUIE OTUYETOB U
HaY4HBIX IMyOIMKanui

(cTreHnoBBIE MOKITABI, pedepaTsl

U CTaTbU B NIEPUOJUYECKON
Hay4HOH TedaTn)

- IPEACTABIIAT PE3yIbTaThl PA0OTHI
B BUJIE aHAJTUTUYECKOTO OTYETA,
CTaThH, BBICTYIIJICHUS, TPE3CHTALNN
JOKJIa1a, UHPOPMALIMOHHOTO
o03opa.

Baagers:

- 6a30BBIMU HAaBBIKAMHU

o opMIIEHHUS PE3yIhTaTOB
ucclie1oBaHus B popMe 0T4ETOB,
Mpe3eHTalu, JOKIaJ 0B,
myOJIMKaIMiA IO pe3yJibTaTamMm
MIPOBEJICHHBIX MCCIIEOBAHUI
MapaMeTpoB, XapaKTEPUCTHK U
KOHCTPYKLHI MPUOOPOB, CXEM,
YCTPOMCTB U YCTaHOBOK 3JIEKTPO-
HUKHU U HAHODJICKTPOHUKH;

- OCHOBHBIMH CPEJICTBAMHU
BU3yaJH3aluy HH(OpMAaLNY;

- HaBBIKAMH OPTaHU3al[MH HAYIHBIX
JIUCKYCCHUI;

- HaBBIKaMU ITyOJMYHON U HAyYHOU
peun;

- HaBbIKaMU TTIOMCKA M UCITOB30-
BaHUsI HHPOPMALIUH B pa3pese
npodecCHOHAIBHON 1eATETbHOCTH




2. OueHUBaHUE BBIMOJHEHUSI MPAKTHYECKHUX 3aJaHU I

4-0asIbHAsA Ioka3arenu Kpurepun
mKaJjia
(ypoBeHBb
OCBOEHMSI)
OT1nu4HO 1.Tlonnora BeIMONHE- | CTyI€HTOM 3aJjaHue peleHo
(OBBILLIEHHBIH HUS IPaKTUYECKOro | camocrosTensHo. Ilpm  sToM  cocraBien
YPOBEHbB) 3aJlaHus; IPaBUJIbHBIN aJITOPUTM pELICHUs 3aJaHus, B
2. CBOEBPEMEHHOCTb JOTHYECKUX PAaCCYyKICHHAX, B BBIOOpE
BBINOJIHEHUS 3aJaHUS; GbopMyn M pelIeHnH HeT OMOOK, MOJTy4eH
3. locnenoBaTenbHOCTh | BEPHBII OTBET, 3aJIaHuE peumeHo
u PaLMOHAIILHOCTE | PAMOHAIBHBIM CIIOCOOOM.
BBITTOJIHEHYSI 3a/JaHHS;
Xopouio 4. CamocTosTensHocrs | CTYACHTOM 33aJ1aHHe PELICHO € MOJICKa3KOi
(6azoBbIit peIleHuS; npenojaBatens. IIpy  3ToM  cocraBieH
YPOBEHE) 5. ¥ T.1L. NPaBUJIBHBIA allTOPUTM PEIICHUS 3aJJaHUs, B
JIOTHYECKOM DPACCYKACHUU M PEIEHUH HEeT
CYLIECTBEHHBIX OLIMOOK; IPAaBUIIbHO C/IETaH
BbIOOp (dopMysn s pelleHUs;  eCTh
O0O0BSICHEHUE PELICHMs, HO 33aJJaHUEe pEIICHO
HEpaLMOHAIBHBIM CIIOCOOOM WIIM JIOMYIIEHO
He Oosiee JBYX HECYIIECTBEHHBIX OLIMOOK,
MIOJIy4YeH BEPHBIH OTBET.
VY 10BIE€TBOPUTENH CryneHrom 3aJlaHue peleHo c
HO nojickaskamu npernoaasarens. llpu stom
(moporoBbIit 3aJ]JaHHE TMOHITO MPAaBUIBHO, B JOIMYECKOM
YpOBEHbB) pPacCyX/I€HUHU HET CYILECTBEHHBIX OLIMOOK,
HO JIOMYILIEHbI CYIIECTBEHHbIE OLIMOKH B
BbIOOpE (OpMYyT WIM B MaTeMaTHYECKHX
pacuerax; 3aJjaHWe PELIEHO HE MOJHOCTHIO
WX B O0ILIEM BHJIE.
Heynosnersopure CTyneHToM 3aJlaHie He peIeHO.
JIBHO
(YpoBeHb He
chopMHpOBaH)

3. CooTBeTCTBHE H3yYaeMbIX Pa3/ie/joB, pe3y/IbTaTOB 00y4eHHsI M OLLEHOYHBIX CPeICTB

Ne KonTponupyemsbie pazaesnsl Kon xonTposu- HaunmeHnoBanue o1ieHOYHOTO
/i (TeMbl) TUCIUTUINHBL pyemoii Kkomre- CpelcTBa
TEeHIINH (WU €€
YacTH)
1. |Conepxanne, s3amaum, wmeroms| YK-6, OIIK-4, cobece0BaHNe
vcCaeNoBanus  (DM3UYECKOM XH- TK-6, TIK-7 KOHTPOJIbHAA padora
- TECTOBBIN KOHTPOJIb




2. [Xummueckas  TepmomuHamuka. YK-0, OIIK-4, cobeceI0BaHUE
OCHOBHBIE OIPEIEICHUS TIK-6, IIK-7 KOHTpOJIbHAs paboTa
TECTOBBII KOHTPOIIb

3. [Hynesoii 3akon Tepmonunamuxu | Y K-6, OIIK-4, cobeceoBaHUE
HK-6, ITIK-7 KOHTpOJIbHAs paboTa
TECTOBBI KOHTPOIIb

4. |Ilepesiit 3akon Tepmonuuamuku.| YK-6, OIIK-4, cobece0BaHUE
PaGora, SHTAIbINS, BHYTPEHHSIS TIK-6, ITK-7 KOHTPOJIbHAA padora
Heprus TECTOBBIA KOHTPOIIb

S. [Tepmoxumust. 3axon [ecca YK-6, OlIK-4, cobeceoBaHUE
IK-6, TIK-7 KOHTpOIbHAs paboTa
TECTOBBII KOHTPOJIb

6.. [Temmoemkocts. 3akon Kupxrog- YK-6, OlIK-4, cobecenoBaHue
(ba [TK-6, I1K-7 KOHTpPOJIbHAs paboTa
TECTOBBII KOHTPOJIb

7. |Bropoil 3aKOH TEPMOIMHAMUKY. yl%<1-<6’601%£<_74’ cobeceoBaHue
[ukn KapHo. DuTponus ’ KOHTPOJIbHas paboTa
TECTOBBIA KOHTPOIIb

8. [Tpermit 3akoH TepmomuHamuku. YK-6, OlIK-4, cobece0BaHne
MMocrynar [Tanka [IK-6, ITK-7 KOHTpPOJIbHAs paboTa
TECTOBBII KOHTPOJIb

9. Xapaxrtepuctiueckue (yHKIUH, ylll<1-<6’601%£<-74’ cobeceI0BaHnE
XUMHYECKUIM MOTEHIUAI ’ KOHTPOJTbHAS paboTa
TECTOBBINA KOHTPOIIb

10. |@a3oBbie paBHOBecHS. YpaBHe- ylll<1-<6’601%£<-74’ cobecenoBanue
nue Knaysuyca-Knaneiipona ’ KOHTpOJIbHas paboTa
TECTOBBIA KOHTPOJIb

11. [TpaBuno a3 I'm66ca. Omnoxom-| YK-6, OIIK-4, cobeceioBaHIe
[OHEHTHBIE CUCTEMBI TIK-6, ITK-7 KOHTPOJIbHas paboTa
TECTOBBINA KOHTPOJIb

12. |BuHapHblE CHCTEMBI YK-6, OIIK-4, cobeceioBaHNE
TK-6, TIK-7 KOHTpOJIbHas pabora
TECTOBBII KOHTPOJIb

13. [TpexkommonenTHBIE CHCTEMBI YK-6, OIIK-4, cobecenoBaHue
[1K-6, TIK-7 KOHTpOJIbHAs paboTa
TECTOBBIN KOHTPOJIb

14. Xumnueckoe pasmoBecne. Kom- VIII<I-<6’601'1III£<-74’ cobece0BaHUE
CTaHTBI PABHOBECHS Rl KOHTPOJTbHAS paboTa
TECTOBBII KOHTPOIIb

15. |Vpapuenne msorepmbr xummuec{ YK-6, OIIK-4, cobeceioBaHUE
[IK-6, I1IK-7 KOHTpOJIbHAs paboTa

KOU peakLuu

TECTOBBII KOHTPOJIb
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16./06mas xapaxrepucruka pacrso- VIE[<I-<6’601_1FI£<-74’ cobeceoBaHue

poB. Ypasuenue I'n66¢ca-/Irorema R KOHTPOJIbHas paboTa
TECTOBBIN KOHTPOIIb

17. | Mineansusie pacreoper. Ypasme{ YK-6, OIIK-4, cobeceoBaHne
tust Payss i Denpu IIK-6, I1IK-7 KOHTPOJIbHAs pabora
TECTOBBIH KOHTPOJIb

18. Konnurarusneie croiictea pacr{ YK-6, OLIK-4, cobeceioBaHue
BOPOB HK-6, ITIK-7 KOHTpOJIbHAs paboTa
TECTOBBIN KOHTPOIIb

19 Peanbubie pactopsr YK-6, OIIK-4, cobeceioBaHme
IK-6, TIK-7 KOHTpOJIbHAs paboTa
TECTOBBII KOHTPOIIb

20. Xumunueckas xuneruka. ®opma- | YK-6, OIK-4, cobeceioBaHIe
[TK-6, I1K-7 KOHTpPOJIbHAs paboTa
JIbHAst KHHETUKA TECTOBBII KOHTPOIIb

21. Kunetuka neobparumeix peaxnuii Y K-6, OILIK-4, cobeceioBaHIe
1,2,3, N- IOPSKOB 1IK-6, ITIK-7 KOHTPOJIbHAS paboTta
TECTOBBIH KOHTPOIIb

22.3agucumocts ckopoctu peakmun| Y K-6, OIIK-4, cobeceloBaHNE
OT TeMITepaTypHI [TK-6, TIK-7 KOHTPOJIbHAS paboTta
TECTOBBII KOHTPOIIb

23.KuHeTHKa CNOXHBIX  PEaKIUiA ylll<1-<6’601%£<-74’ cobeceI0BaHnE
(0OpaTUMBIX, MapauIEIbHbIX ) i KOHTPOJTbHAS paboTa
TECTOBBIN KOHTPOIb

24. KuneTuueckue Teopun YK-6, OIIK-4, cobeceloBaHNE
[TK-6, TIK-7 KOHTpOJIbHAs paboTa
TECTOBBII KOHTPOIIb

25. Karanutuueckue peakiuu u kara- Y K-6, OIIK-4, cobeceioBaHIe
IIM3aTOpBI IK-6, TIK-7 KOHTPOJIbHAS pabora
TECTOBBIH KOHTPOIIb

26.ComoreHHbIit KaTamm3 YK-6, OIIK-4, cobeceloBaHNE
[1K-6, TIK-7 KOHTpOJIbHAs paboTa
TECTOBBII KOHTPOIIb

2/.FeTeporenHkIii KaTanms YK-6, OIIK-4, cobece0BaHUE
IK-6, TIK-7 KOHTpOJIbHAs paboTa
TECTOBBII KOHTPOJIb

28.[Teopuu rereporenHoro karammza | Y K-6, OIIK-4, cobeceoBaHuE

[TK-6, T1IK-7

KOHTpOJbHAs paboTa
TECTOBBII KOHTPOJIb

11



29.Dnextpoxumus: cpoiictBa pact-| Y K-6, OIIK-4, cobeceIoBaHne
[K-6, ITK-7 KOHTpOJIbHAs padoTa

BOPOB 3JICKTPOJIMTOB. -
TECTOBBIM KOHTPOJIb

30. PnexTponpoBoanocts pactBopop| Y K-6, OIIK-4, cobecenoBaHue
1IK-6, TIK-7 KOHTpOJIbHAs paboTa
HIIEKTPOJIHTOB. !
TECTOBBI KOHTPOIIb
31.19]1C, snexrpomnble motenuuansy Y K-6, OIIK-4, cobece10BanNe
[1K-6, ITK-7 KOHTpOJIbHAs padoTa

raJJbBaHUYCCKUC 3JICMCHTHI "
TECTOBBIM KOHTPOJIb

32.|Tepmonuuamuka rampBanmuecko- YK-6, OIIK-4, cobecenoBaHue
HK-6, ITIK-7 KOHTpOJIbHAs paboTa

o 3JIEMCHTA o
TECTOBBIM KOHTPOJIb

4. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJISA
YCIHEBAEMOCTH, TIPOMEXXYTOUYHOM ATTECTAIIAU 11O UTOT'AM
OCBOEHMUSA JUCIIUITJIMHBI

Bonpocul ona cobecedosanusn
BapuanTt 1

1. TlpuBenute wu3BecTHbIE BaM (POPMYIUPOBKM NEPBOrO Hayajga TEPMOJMHAMHMKH U
HaIUIINTE €r0 MaTeMaTu4yecKoe BhIpakeHue. [IpoBeanTte ero aHaaus3 nNpu pa3IudyHbIX YCIOBUSX.

2. Uro Ha3pIBaeTCs TepMOAMHAMHUEcKOoW cucTteMoil? Kakue cucTeMbl Ha3bIBAIOTCS
U30JTUPOBAHHBIMU ?

3. Kakue cucremsl Ha3bIBaIOTCS 3aKpbIThIMU? OTKpbIThIMU? [IpuBeanTe MpUMEpHI.

4. Yto Takoe BHYTPEHHSISI DHEPTUSI CHCTEMBI ?

5. Uro Ha3bIBaeTcs pyHKIMENH cocTosiHUs cucTeMbl? [lepeunciuTe u3BecTHbIE BaM (DYHKIIUH
COCTOSTHUSI.

6. Uto Ha3bIBaeTCs TEIUIOBBIM 3(pdexkTom peakiuu?

7. UYemy paBHa paboTa pacIIUpEeHUs OJHOIO MOJS HACAJBHOTO raza IpHU H30XOPHOM,
n300apHOM U U30TEPMHUUYECKOM Mpolieccax?

8. KakoBa CBsI3b SHTAIBIINH C BHYTPEHHEH YHEPTHECH ?

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

10. ChopmynupyiiTe HyJICBOE HAYAJIO TEPMOTUHAMUKH.

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

12. Yo Ha3bIBaeTCs CTaHAAPTHOM TEIUIOTOI 00pa3oBaHMs BEIIECTBA?

13. Yro Ha3bpIBaeTCs CTAaHAAPTHOH TEIUIOTOM CropaHus BelecTBa?

14. Kak paccuMTarh CTaHIApTHBIM TeryioBol 3()(EKT peakiuu ¢ MOMOIIbIO CTaHIAPTHBIX
TEIIOT 00pa30BaHUS U CTOPAHUs?

15. Kakoe cooTHOIIIEHUE UMEETCS] MEX]y TEILIOBBIMU 3 PexTaMu peakiuu Mpu MOCTOSHHOM
00beMe U MOCTOSTHHOM JIaBJICHUU ?

16. Kak TteruioBoil p¢heKT XUMHUYECKOH peakIH 3aBHCHUT OT TeMIlepaTypsl? BeiBemute
muddepeHmanbHyto popmy ypaBHeHus Kupxroda.

17. BeiBenute ypaBHeHue Kupxroda B uHTEerpasibHON hopme.

18. H3MeHeHHE TEIUIOEMKOCTH CHUCTEMbl B XOJ€ pEakIud B HEKOTOPOM HHTEpBale
Temreparyp MeHblie Hys. Kak nu3MeHnsercs TeniaoBoil 3pGeKxT 3Toi peakuu Mpy MOBBILIECHUN
TEMIIepaTypbl B JAHHOM HHTEepBaie?
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19. H3MmeHeHHE TEIUIOEMKOCTH CHUCTEMbl B XOJ€ pEaklIud B HEKOTOPOM HHTEpBale
Temneparyp Oosbiie Hynsa. Kak usmensercs TemioBoi 3¢(eKT 3Toi peakuy Mpu MOBBIIIEHUN
TEMIIepaTypbl B JAHHOM HHTEpBaie?

20. IlpuBeaute (GHOpMYIMPOBKM BTOPOro Hauyajga TepMoAuHamuku. Hamummure ero
MaTeMaTHYECKOE BBIPAKEHUE JIJIs1 0OPAaTUMBIX M HEOOPATUMBIX ITPOLECCOB.

Bapuanr 2

1. Hanummure MaTeMaTHYECKOE COOTHOLICHHUE MEK/y SHTPOMHEH U TEIIOTOW HEOOPaTUMOTO
npoiiecca.

2. Kak paccunrtaTh M3MEHEHHE SHTPONUHM B Ipolecce (a3oBoro mepexona (McmapeHue,
TJIaBJICHUE, BO3TOHKA)?

3. Kak paccuntbIBaeTcss M3MEHEHHE HSHTPOIUU CHUCTEMBI MPU IMPOTEKAHHUH XUMHYECKUX
peaxiuii 10 3BECTHBIM 3Ha4eHusAM S° ydacTHUKOB peakiuu? [IpuBeuTe npumMep.

4. MOXHO JI1 CY/IUTh TI0 3HAYEHUIO SHTPOIHH O HAIPABJICHUH TPOIIECCa B HEU30JIMPOBAHHON
cucreMe (OTKPBITOM M 3aKPBITOM )?

5. Kak cBsi3aHa >HTpONUS C TEPMOJAWHAMHYECKOW BEPOSTHOCTHIO cucTeMbl? [IpuBenute
ypaBHeHHEe boiibliMaHa u 00bSACHUTE 3HAaYEHUS BXOASAIIMX B HETO BEIIUYHH.

6. Kakue Brl 3Haere TepmoamHamuueckue noTeHIManbl? IlpuBennute GopMmynbl Ui UX
pacuera u 00J1aCTh IPUMEHEHMSL.

7. Ilpu KakuX YCIOBHMSX BHYTPEHHSS SHEPTHsI MOXKET CIY)KUTh KPUTEPHUEM HAIPaBIICHHS
nporecca?

8. Ilpm Kakux YCIOBUSX H3MEHEHHE DSHTAIBIUHN SBISCTCS KPUTEPUEM BO3MOXHOCTH
CaMOIPOM3BOJILHOTO TIpoliecca?

9. Kak wu3mensiercs snHeprusi [mb0ca m sHeprus [enbMrosipiia TMpu H30TEPMUUECKOM
pacuIMpeHrH OTHOTO MOJISl MJI€AJIbHOTO ra3a B MHTepBaie oT V1 10 Vo?

10. Yemy paBHo 3HadyeHue AG 111 00paTHMON pPEeaKIMK B COCTOSTHUN PABHOBECHS ?

11. Ucnonb3ys ypaBHeHHe bonbliMaHa MOKaXuUTe, K KAKOMY 3HAYEHUIO CTPEMUTCS SHTPOIHS
UICTHPHOTO KPUCTAJUIA TIPY TPUOIIMKEHUH TEMIIEpaTyphl K a0COTIOTHOMY HYITIO.

12. IlpuBenute GopMyIUpPOBKY U MaTEMaTHUYECKOE BBIPAKEHHE 3aKOHA JEHCTBYIOLIMX Macc
JUIs1 OOpaTUMBIX PEAKIIHA.

13. CdopmynupyiiTe omnpeneneHue XUMHUYECKOro paBHOBecHs. UTO NpoM30HAET IpH
PaBHOBECHH CO CKOPOCTBIO 0OPATHOM peakIiu, €CIM CKOPOCTh MPSIMOM YBEJIMYHUTCS BABOE?

14. Hanumute ypaBHEeHHE U30TEpMbl XUMHUeckol peakunu Bant-I'odda nnokaxure, kakue
BOTIPOCHI MOKHO PEIaTh, IPUMEHSISI €ro.

15. Kakue (axTopsl BIMAIOT Ha KOHCTaHTHI paBHOBecus K, n K.?

16. Hammmmte ypaBHEHHE 3aBUCHMOCTH KOHCTAHTBI XHMHYECKOTO paBHOBECHS OT
TeMIeparypsl B JuQQepeHraabHoi GopMe U poaHAIM3UPYITE ero.

17. BeiBemuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHSI OT TEMIIEPATYPHI.

18. Tlokaxkute Ha MpUMepax CIOCOOBI pacuera HM3MeHeHHs sHepruu ['nbbca u sHepruu
I'enbMrosbia B X04€ XUMUYECKOW PEAKIUH.

19. BeoiBenuTe ypaBHEHHS H30XOpbl M M300apbl XMMHUYECKOH peakuuu. YTo MOXKHO
paccuuTaTh ¢ UX TIOMOIIBIO?

20. BriBeguTe ypaBHEHHE JUIsl pacueTa KOHCTAaHThl XMMHYECKOTO PAaBHOBECHS PEAaKIMH C
MIOMOIIBIO CTAHJAPTHBIX TEPMOINHAMHYECKUX BEIMYHH — U3MEHEHHUS DHTAIBIINN W SHTPOIINH.

Bapuant 3
1. Onummre NpuUHIMI pacueTa COCTaBa PaBHOBECHOM CMECH IO MCXOJHOMY COCTaBy U
KOHCTaHTe paBHOBeCHsl. UTO Takoe TEOPETUYECKUI BBIXO/] MPOJYKTA PEaKIUH ?

2. KakoBo BIUSHUE JaBJICHHUS Ha TMOJIOKCHHE DPABHOBECHUS PEAKIUN, MPOTEKAOIINX B
razoBoii (aze? [IpuBenure nmpumep.
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3. IlpuBemure mnpumep oOpaTUMON TeTeporeHHON peakuumu. Kaxkas cymiectByer
3aBUCUMOCTb MEX/ly JaBJIE€HUEM TUCCOLMALMN U KOHCTAaHTON paBHOBECHs ?

4. Yem oTIMYAIOTCS TOMOTCHHBIE U TE€TEPOreHHBbIC CUCTEMBI? JlaiiTe onpeneseHne moHATUI
«haza» u «koMnoHeHT». IIpuBeanre npumepsl. UTO Takoe YUCIIO HE3ABUCUMBIX KOMIIOHEHTOB?

5. Uro Takoe YMCIO0 TePMOJMHAMHYECKHUX CTerneHel cBo0oabI? ChopMymupyiTe MpaBHIo
¢a3 'n60ca. Paccunraiite BApuaHTHOCTh CUCTEME, COCTOALIEH U3 BOJAHOIO pacTBOpa caxapo3bl B
IPUCYTCTBUH BOJSHOIO I1apa U HaXOAIIEHCs B 3aKPBITOM CTEKISTHHOM COCYZE.

6. UYro Takoe gumarpamMMa coctossHMA?  M300pasuTe  aumarpaMMmy — COCTOSIHHSA
OJIHOKOMIIOHEHTHOW CUCTEMBI (Ha IIPUMEPE BOJIbI) U ONUILIUTE €€.

7. BeiBenute ypaBHeHue Kiameilpona s (a30BbIX MpeBpalieHUH WHAMBUIYAJIbHBIX
BeulecTB. [1oap3ysack UM, OOBSICHUTE HAKJIOH JIMHUM PaBHOBECHS XKHJIKasl BOJA — JI€l B CTOPOHY
OCH JIaBJICHUH Ha TuarpaMMme COCTOSHUS BObI.

8. BeiBenute ypaBHenue Kianeipona—Kmaysuyca amst mpoieccoB ucnapeHust (KUIIEHHS).
[TokaxkuTe, Kak MOKHO UCIIOJIb30BaTh 3TO YPaBHEHHE B TEXHOJIOIMUECKUX polieccax.

9. Omnmmute mnpuMeHeHHE TepMorpadudyeckoro aHamusza B ¢dapmamun. OObBICHUTE
(Gu3nuecKuil CMbICI OTAENbHBIX YYaCTKOB KPUBBIX OXJIQKJICHHUS MHIMBUAYAJIbHBIX BELIECTB U
OMHApHBIX CMECEH.

10. U3ob6pa3ute auarpaMmy IUIaBJIeHHS Hen3oMOp(HON OWHApPHON CMeCH JIEeKapCTBEHHBIX
BEILIECTB, OINMUIIUTE MPUHLMII €€ IOCTPOCHUS C HCIOJIb30BAHUEM KPHUBBIX OXJIAXKICHUS.
Cdhopmynupyiite 1 00bACHUTE IPABUIO pblyara MPUMEHHUTENBHO K JUarpaMMaM COCTOSTHHSL.

11. Mcnone3yst AuarpaMmy IUIaBJICHUS, CHOPMYIUPYHTE TOHATHE 00 IBTEKTUYECKUX CMECSX.
[TpuBeauTe mpUMephl 3BTEKTUYECKUX OMHAPHBIX CMecel JIEKapCTBEHHBIX BEILECTB (C yKazaHHEM
TEMIIEPATYPHI IUIABJICHUS U COCTABA).

12. IlpuBemute nuarpaMMy IUIaBIeHUss OMHapHON cmecu, oOpasyroliedl B paciuiaBe
XUMHUYECKOe coeuHeHue. [laiiTe onmrcanue Bcex ee Pa3oBbIX MOJIEH M KPUBBIX PAaBHOBECHS.

13. Onuumre TpeyronbHuk ['n60ca 11 oToOpa)keHHus cocTaBa TPOWHBIX cMeceil. [lokaxure
Ha KOHKPETHOM IpUMeEpeE, KaK C €ro MOMOIIbIO ONPEEIUTh COCTaB CMECH B KOHKPETHOM TOUYKE
JarpamMmmbl?

14. ChopmynupyiiTe 3akoH Payns u BbIBEIUTE €ro MaTeMaTHYeCKoe BbIpaxeHue. YTo
Ha3bIBAETCs UJeabHBIMU pacTBopaMu? [IpuBenuTe npuMepsl.

15. Kak BBITVIAOAT AuarpaMMbl “IaBJI€HHE — COCTaB’ U ‘‘TeMIiepaTypa —cocCTaB’” ISt
uiealbHbIX U JUIS HeUlealIbHBIX pacTBOpoB? ChopmynupyiiTe 3akoH JlanbToHa.

16. Cdopmymupyiite nepsbiii 3akoH KonoBamoBa. WmmocTpupyiiTe ero ¢ MOMOIIBIO
JarpaMMbl «1aBJIEHUE — COCTaBY.

17. KakoBbl TUpWYHMHBI OTKJIOHEHHWH OT 3akoHa Payna? Kak onm oroOpaxkaroTcs Ha
IMarpaMmax «iaBieHue — coctaB»? Cdopmynupyiite BTopoil 3akoH KonoBanoBa. Yto Takoe
azeorponsl? [IpuBenuTe MpuMepsl.

18. Omnummrte CBOMCTBa a3e0Tpona <«3THWJIOBBIA CIUPT — BOJA» M CHOCOOBI TOJYYEHUS
abcomrotHOTO (100%) criupra.

19. Onumure crmocoObl NEPeroHKd pPacTBOPOB C HEOTPAHUYEHHO PacTBOPUMBIMU
KHUJAKOCTAMU U UX oOuMe 3akoHOMepHOCTH. [lokaxkuTe ¢ MOMOIBI0 AMarpaMM KUIEHUS
«TeMIepaTypa — COCTaB», KAKOM KOMIIOHEHT MOXKET OBbITh BbI/IEJICH IEPErOHKON B YHCTOM BUJIE.

20. Kak BBRITTISAMT AMarpamMma COCTOSIHHSI OMHAPHOW CHCTEMBI, COCTOSIICH U3 OTpaHUYCHHO
pacTBOpUMBIX KHUAKOCTeH? Uro Takoe KpuTthdeckas Temreparypa pactBopenus (KTP)?
IIpuBenure npumeps! cmecel ¢ BepxHeit KTP.

Bapmuanr 4
1. Chopmynupyiite mpaBuio AnekceeBa. M300pa3ute quarpaMmy pacTBOPEHHUS CUCTEMBI U3

JBYX JKHJKOCTEH C HUKHEH KPUTHYECKOM TeMIlepaTypoil pactBopeHus. IIpuBenure nmpumepst
TaKHX CMECEH.
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2. OOBsiCHUTE NPUYMHBI M YCIOBHUS OTPAHUYEHHOTO W HEOTPAHUYEHHOTO PACTBOPEHHS
s)kunkoctei. [IpuBeauTe nmpuMepbl OrpaHMYEHHO CMEIIMBarOmKXcs xuakocret ¢ asymsa KTP u
OTIMIIIUTE UX CBOWMCTBA. MI300paszure quarpaMmy pacTBOPECHHUS.

3. OnuiuTe NEeperoHKy BEIIECTB C BOJSHBIM MapoM. Ha kakoM 3akoHE OCHOBAaH 3TOT
nporecc? BeiBeauTe ypaBHEHHUE TSI pacyeTa MOJISIPHOM MacChl IEPETOHIEMOT0 BEIIECTBA.

4. OnuuunTe NpUMEHEHUE MEPEroOHKH C BOJSHBIM MapoM B (papmanuu. BeiBenute ypaBHEeHHE
TSt pacdeTta ko3 uienTa pacxoia napa.

5. OnuiuTe NPUMEHEHUE JKUAKOCTHOM SKCTPAKIMM B TEXHOJIOTHMU JiekapcTB. Ha kakom
3aKOHE OCHOBaH ATOT mpouecc? [IpuBenuTe MaremMaTndeckoe BhIpaKEHHE 3aKoHA. BwiBemurte
YPaBHEHHUE JJI BBIYHACIICHUS CTEIICHU U3BJICUYCHUS BELIECTBA.

6. ChopmynupyiiTe 3akoH pacnpernencHuss Hepucrta. BeiBenuTe ypaBHeHHe Ui pacdera
PABHOBECHON KOHILIEHTPALMU 3KCTPAarMpyeMoro BeEIeCTBa B HCXOAHOM pacTBope (paduHate)
II0CJIE OAHOKPATHOW M MHOTOKPATHBIX OIl€paliuii SKCTParupoOBaHUs.

7. BeiBenuTe ypaBHEHHUE JJIsl BBIYMCICHHS KOJIMYECTBA SKCTPArMPOBAHHOIO BellecTBa. YTo
TaKO€ CTETIeHb U3BJICUCHHS MTPH KHUIKOCTHON IKCTPAKIINH ?

8. ChopmynupyiiTe MOHATHE O PacTBOpax, O PACTBOPEHHOM BELIECTBE M PACTBOPUTEIE.
Kakue Ttumer pactBopoB cymiectByroT? llpuBeawre pas3iauyuHbIe CIIOCOOBI  BBIPAKCHHUS
KOHIIEHTPALlMH BEILECTB B PACTBOPAX.

9. Yro Ha3pIBaeTCsl KOJUIMTATHBHBIMH CBOMCTBaMU pacTBopoB? Kakme m3 Hux Bbr 3Haere?
Onumure KpUOMETPUYECKUN METOJ ONPEIEIICHUS MOJIIPHOM MacChl PACTBOPEHHOI'O BEILECTBA
(HeanexTponuTa). BeiBenure COOTBETCTBYIOIIEE YypaBHEHHE. UTO Takoe KpUOCKOMHYECKas
KOHCTaHTa?

10. BeiBeauTe ypaBHEHHE /IS BEIYUCICHHSI MOJSIPHOW MacChl paCTBOPEHHOTO HEAJIEKTPOINTA
30yJIMOMETPUUYECKUM MeTOI0M. UTO Takoe 30y IMOoCcKOnuYecKast KOHCTaHTa?

11. B uem 3akmiovaercs siBieHue ocMoca? Kak BBIYMCISIETCS OCMOTHYECKOE IaBIICHHE B
pacTBOpax HEDJICKTPOJIUTOB? [IpuBenure  ypaBHeHue  Banrt-I'ododa. Onwumure
OCMOMETPUYECKUN METO/] OTIpeIeTICHIS MOJISIPHON MaccChl BEIIECTB.

12. KakoBa BelIMYMHA OCMOTHMYECKOro JaBieHusi KpoBu? IlpuBeaure Kiaccupukaiuio
pacTBOpPOB IO BEJIMYMHE OCMOTHYECKOTO AaBieHus. Kak B MequIHe MCIONb3ylOTCsS CBOWCTBA
TUIEPTOHUYECKUX pacTBOpoB? YTO Takoe M30TOHUPOBAHUE?

13. Kak BblYHCISIETCS OCMOTHYECKOE [ABJICHHWE B PAcCTBOpAx JJIEKTPOIUTOB? BriBemute
yYpaBHEHME, CBS3BIBAIOLIEE H30TOHUYECKUN KOI(P(UIMEHT CO CTENEeHbI JAUCCOLUAINU
anekTposnTa. UTo Takoe Kaxylasicsl CTENEHb AMCCOIHMAIMM CHUJIBHOTO 3JIEKTPOJINTA M KaK €€
BBIUHCIIHUTh?

14. Yro Takoe nm3uc, reMonu3, miazmonu3? [lpuseanre npumepsl. UTo Takoe 0OCMOTHYECKHUNA
k03 puurent? Kak MOKHO paccunuTarh €ro BeTUUYUHY?

15. TlpuBenute ypaBHEHHUS MJis BBIYUCIEHUS HW30TOHHYECKOro Kkoddduuuenta 1o
COOTHOILLIEHUIO BEJIUYMH OCMOTHUYECKOTO J[aBJIEHUS, JACIPECCUM 3aMEpP3aHMsl U IOBBIILICHUS
TEMIEPATYPbl KUIIEHUS] PACTBOPOB DJIEKTPOJIUTOB.

16. M3n0%1TE OCHOBHBIE MOJIOKEHHS TEOPHH AIEKTPOIUTUUECKON Tuccoruanuu AppeHnyca.

17. YUto Ha3pIBaeTcsl CTETMECHBIO JWUCCOIMAIMA M KOHCTAaHTOW JMCCOIMAIMHU DIIEKTPOJIATA?
KakuMm ypaBHEHUEM OHM CBS3aHbI IPYT C IPYrom?

18. Kakme cBoiicTBa pacTBOPUTENS OIPENENISIIOT €ro CIIOCOOHOCTh HOHHU3HPOBATH
pacTBOpsieMOE BEILECTBO?

19. YUro Takoe pH pactBopa? Kak BenmnuuHa pH CBsi3aHa ¢ MOHHBIM TPOW3BEICHUEM BOJIBI?
Ioxaskute Ha npuMepe pacueT pH 1o koHuenTpanuu noHos H' u HaoGopor.

20. OpuHakoBa M KOHCTAaHTA IMCCOIMAIMH DIIEKTPOJIHNTA B PA3IUYHBIX PACTBOPUTEISX ?
OTBeT WUIIOCTPUPYHTE IPUMEPAMH.

Bapmuanr S

1. Uro takoe pa3BeneHue pactBopa? BriBeauTe ypaBHEHHE 3aKOHA pa3BeneHus OcTBasibaa
JUIsl OMHAPHOT'O JIEKTPOJIUTA.
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[Tepeuncinyute OCHOBHBIE MOJIOKEHHS TEOPUH CHUIIBHBIX 3JIEKTPOINTOB JleGas—XIoKKes.

2. Yto Takoe aKTMBHOCTb M KO3(D(ULMEHT aKTHBHOCTH 3JIEKTposiuTa B pacTBope? Kakum
ypaBHEHHEM aKTHBHOCTH CBS3aHA C KOHIIEHTpAIUEH?

3. Uto takoe OydepHbie pacTBOphel? BriBenute ypaBHEHHe, cBssbiBaroniee pH OydepHoro
pacTBopa ¢ COOTHOILICHHEM KOHIEHTpaluid U 00bEMOB PAacTBOPOB KOMIIOHEHTOB (Ha IpuMepe
areraTHoro o0ydepa).

4. Yto takoe OydepHas eMKOCTb pacTBopa? ONHIIUTE MOTCHIMOMETPHUYECKHI METOA ee
9KCHEPUMEHTAIBHOIO ONPEAETICHUS ¢ TOCTpoeHueM rpapuka «pH — o0beM TUTpaHTa».

5. Kakune KOMITIOHEHTBHI KpPOBH CO3JAIOT ee OydepHyro eMKocTh? BbiBenuTe ypaBHEHHS JUIS
Beluncienus: pH u pOH pactBopos.

6. Uro Takoe MOIBMXHOCTH HMOHOB? YeM OHa OTIMYAeTCsI OT aOCONIOTHOM CKOPOCTH
nBwkeHns? Kakvue noHsl 001a/1at0T HAMOOIBIICH MOBUYKHOCTBIO U TTOYEMY ?

7. [aiite onpeneneHne yAeabHOW U SKBUBAJIEHTHOM 3JEKTpUUYECKON mpoBoauMocTh. Kakum
MaTeMaTHYECKUM BBIPDAKCHMEM OHHU CBsI3aHbl JPYr C JPYroM M C 3JIEKTPUUYECKUM
COIIPOTHUBIICHUEM PacTBOpa?

8. Uro Takoe SKBUBaJIEHTHAsI 3JIEKTpUYECKas IPOBOAMMOCTD NPH OECKOHEUHOM pa3BEeIECHUU ?
[TpuBeauTe mpumep ee pacuera ¢ momouibio 3akona Konspayma. ChopMyaupynTe STOT 3aKOH.

9. Yto Takoe KoHIyKTOMETpHs? Kak ¢ MOMOIIbIO JaHHBIX KOHAYKTOMETPUYECKHX U3MEPEHUI
MO>KHO PaCCUYHUTATh CTCIICHb U KOHCTAHTY IUCCONMAMH (MOHU3AIHNH) CJIA00TO AICKTPOIHTA?

10. OnummTe NPUHLMII KOHAYKTOMETpUYECKOro TUTpoBaHUs. [IpuBenute THUIBI KPHUBBIX
TUTPOBAHHUS JJIS CITy4aeB CHIIBHBIX M CJa0BIX KUCIOT M OCHOBAaHUH, a TaK)Ke UX CMeCceH.

11. U3noxure 3akoHb! Dapajest Ui 3JIEKTPOIn3a.

12.Yro Taxoe snexrpon? M3 yero coctouT raspBaHudeckas nens? Kak ycTpoeH XUMUYeCKUit
HMCTOYHHK TOKa (TaJlbBAHMYECKHUH DJIEMEHT)?

13. Yrto Ha3bpIBaeTCS DSJICKTPOXUMHUECKUMH PEAKIHUSIMH M B YeM HX OTJIMYHE OT APYIHX
OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKLIN?

14. Kak Ha3bIBAIOTCS AJIEKTPOJBI, HA KOTOPBIX MPOUCXOIUT PEAKIHs BOCCTAHOBJICHUS M Ha
KOTOPBIX MJET peakius okucieHus? Kak 3apspkeHbl aHOJ W KaToJ B DJEKTPOJIM3Epe U B
rajlbBaHUYECKOM DIIEMEHTE?

15. Kakue moTeHuumanbl MU Ha KaKUX IOBEPXHOCTAX pas3jesia BO3HHMKAIOT B paboTaroliem
rajlbBaHMUECKOM dJieMeHTe? Kakue W3 HMX MEMIaloT MPHU SJICKTPOXUMHUECKUX H3MEPEHUSIX H
KaK UX MOKHO YCTPAHUTh?

16. OnmummTe ycTpOHCTBO M NMPUMEHEHHUE DJIEKTPOAOB TepBoro poxaa. [IpuBenute mpumepsl
ANIEKTPOAHBIX PEAKLUH, TPOTEKAIOIINX HAa HUX, U (POPMYIIBI 3aIMCH SJIEKTPOI0B.

17. Onumure ycTpoHCTBO M NMPUMEHEHUE 3JIEKTPOJOB BTOporo pona. [IpuBeaute nmpumepsl
ANIEKTPOAHBIX PEAKLUH MPOTEKAIOIIMX Ha HUX, U (POPMYJIbI 3aIIUCH JIEKTPOJIOB.

18. OnumTe ycTpoicTBO M MPUMEHEHHE BOJOPOIHOTO 3JIeKTpoaa. UTo Takoe cTaHIapTHBIN
BOJIOPOJIHBII 251ekTpoa? YeMy paBeH ero noteHiuan mpu 25°C?

19. Yto Takoe 3JEeKTPOIBMKYIAs CHJa TaJlbBaHUYECKOro smeMeHTa? Kak ee paccuumTarh C
TIOMOIIBIO DIEKTPOAHBIX NoTeHimanos? Kakum ypaBuenuem DJIC cBsszana ¢ AG° peakuuu,
MPOTEKAFOIIEH B dIIeMeHTE?

20.BriBenute ypaBHeHue HepHcera [uist pacdera 3IEKTPOABIKYIIEH CHIIBI T'ajJbBaHHMYECKOTO
DIIEMEHTA M MOTCHIIHAIIOB OTAEIBHBIX JJIEKTPOJIOB.

Bapuanr 6

1. YUto Ha3wIBaeTCs CTAaHAAPTHOM DIIEKTPOABIKYIIEH crioii? Kak oHa cBsi3aHa ¢ KOHCTaHTOM
pPaBHOBECHSI PEaKIMH, POTEKAIOLICH B raJIbBAHMUECKOM DIIEMEHTE?

2. Kakue rajgpbBaHHYECKHE AJIEMEHTHI Ha3bIBAIOTCS KOHIIEHTpAllMOHHBIMU? Kakue BelnnuuHbI
MOYKHO OTIPENICIUTh C UX MOMOIIBIO?

3. UTo Takoe OKHCIUTEIbHO—BOCCTAHOBUTENbHBIE 3JIEKTPOIbI U FalbBAaHUUYECKHUE 3JIEMEHTHI ?
Kakue BeIMYMHBI MOKHO OTIPEAEIUTD C UX MIOMOIIIbIO?

4. Yto Ttakoe noteHmomeTpusi? Kakue moreHmomeTpruaeckue MeTo 16l Bl 3Haere?
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5. Onummure ycTpoiCTBO CTEKJIIHHOTO 3JIEKTPOJa U NpUHIMN AeicTBUs pH—MeTpa.

6. Uto Ha3bIBaeTCsI XUMHYECKOM KuHeTHKON ? [IpuBeuTe onpeneneHue cCpeiHed 1 UICTUHHHON
CKOPOCTH XUMHUYECKON PEAKIIUH.

7. Kak M3MEHSIOTCA CKOPOCTb XMMHUYECKOM peakIUu M KOHLEHTpAalMM pearupyrolux
BelecTB Bo Bpemenu? [IpuBenute rpaduueckne 3aBUCUMOCTH.

8. M3noxure 3aK0H JEMCTBYIOIMX MAacc U IPUBEJUTE €ro MaTeMaTHYecKoe BelpaskeHue. Yto
TaKO€ KOHCTaHTa CKOPOCTU?

9. Yro Takoe MOJEKYISIPHOCTh XHUMHMYECKOM peakuun? M310kKuTe KUHETHYECKYIO
KJIaccu(UKALMI0 XUMUYECKUX PEaKIIMi Ha OCHOBE UX MOJIEKYJIIpHOCTH. [IpuBeauTe mpumepsl.

10. Yro Takoe mopsnok xumuueckoi peakumu? Kak oH ompexpenserca? B kakux ciydasx
KUHETHYECKHUH MOPSAAOK PeaKLUu paBeH MosieKysapHocTi ? [IpuBenure npumepsl.

11. MoXHO 1M 1O HAamMCAHHOMY YpPaBHEHHMIO XMMUYECKOH peakUMM MpeicKa3aTb ee
KUHETHYECKHUH HOPSIIOK? Yro Ha3bIBAETCS peakuusaMu IICEBAOIIOPSAIKA
(TICeBIOMOTNIEKYJIIPHOCTH ) ?

12. B kakux ciiydasix KHHETHYECKUH TMOPSIOK PEaKUH BBIPAXKAETCS APOOHON BEITMYHHOM ?
Kakue nporeccel OTHOCATCS K peakuusM HyleBoro nopsiaka? [Ipusenure npumep.

13. BeiBemuTe W TpOAHANM3UPYWTE KHUHETHYECKOE YPAaBHEHUE [UISI PEAKIMH IEPBOTO
HOpsI/IKA.

14. IIpuBenure U NMpoaHANU3UPYITE KMHETUYECKUE YPAaBHEHHUS PEAKIMI BTOPOro mopsjaka
IPY OJTMHAKOBBIX M Pa3IMYHbIX HAauyalbHBIX KOHIIEHTPALUSIX PEAreHTOB.

15. Yro Takoe mepuoj MOJIYNPEBPALIEHUS M KAaK OH CBSI3aH C KOHCTAaHTOW CKOPOCTH IS
peakluii IepBoro U BTOPOro Nopsiika? B kakoM cityyae OH 3aBUCUT OT KOHLIEHTPALUK ?

16. Kakue MeTOIbI IPUMEHSIOTCS UIS OTIPEICIICHUS TIOPSIIKA PEAKIIUH ?

17. Kak Bnuser Temmeparypa Ha CKOpPOCTb xXuMmHueckod peakuuu? Cdopmynupyiite
npaswio Baut-T'odda. Kak Beraucinte TeMmepaTypHbiii KO3 OUIHEHT?

18. IIpuBeauTe u npoananu3upyite ypaBHeHue Appenuyca. O0bscHUTe PU3MUECKUI CMBICTT
BEJIMYMH, BXOSIINUX B HETO.

19. Yro Ha3biBaeTcs sHeprueit aktuBanuu peakun? O0bscHuTe ee puzndeckuit cMpicia. Ha
OCHOBAHMH KaKWX JAHHBIX MOYKHO PACCUUTATh YHEPTHUIO aKTUBAIHH ?

20. Yro Takoe TeMmepaTypHbIil ko3¢ ¢duiumeHT ckopoctu peakuuu? Kak ero paccumrars?
ChopmynupyiiTe mpaBUIO yBETUYEHHS] CKOPOCTH PEAKIMH C YBEJIMYEHUEM TeMIEepaTypbl Ha
10°C.

Bapuanr 7

1. Ha ocHOBe kakoro npasuia pa3pad0TaH METOJI YCKOPEHHOTO CTapeHus JUIsl ONpeaeeHus
CPOKOB I'OJTHOCTH JieKapcTB? B yeM ero npenmyliecTsa nepej KI1acCUH4ecKuM METOI0M?

2. V310kuTe OCHOBHBIC TIOJIOKEHUS TEOPHH aKTHBHBIX COYIapEHUH.

3. W3znoxute OCHOBHBIE TWOJOXEHHUS TEOPUH TEPEeXOJHOro cocTtosHus. UYTo Takoe
AKTUBUPOBAHHBIN KOMILIEKC?

4. Kakue peakllnu Ha3bIBAIOTCS MapaiebHbIMUA? [IpuBeinTe npumMepsl.

5. IlpuBenurte mpumepsl nocienoBaTenbHbIX peakuuid. I[locTpoiite rpadux 3aBucUMOCTH
KOHIIEHTPALUU PEearupyroLINX BEIIECTB OT BPEMEHHU B ITOCIIE0BATEIbHON PEAKIUH.

6. [lepeuncnuTe XapakTepHbIe IPU3HAKKA U OCOOCHHOCTH LEMHBIX peakiuii. K kakomy Ttumy
LEMHBIX PEAKLUH OTHOCUTCSA OKHCICHHE KUPOB MIPU KOHTAKTE UX C BO3TyXOM?

7. Uro takoe oOparumble peakumu? [IpuBemure mpumepsl. Kak cBs3aHbl MeXTy coOoit
CKOpPOCTH MPSAMON M 0OpaTHOM peakiuii?

8. OmummTe OCHOBHBIE OCOOECHHOCTH TPOTEKAaHUS TETEPOTeHHBIX peakiuil. [lpuBeante
IPUMEPBL.

9. YUro Takoe karanu3? Kakue BemecTBa Ha3bIBAIOTCS KaTanu3aropamu? B uem 3akimtodaercs
NpUYMHA KaTaIUTUYeCKOro JneictBusa? Kak BiMseT Karalu3arop Ha HSHEPrHi0 aKTHBAIUU
peakuuu?

10. IlepeuuciuTe OCHOBHBIE MPHU3HAKH, OTIMYAIOIIUE TOMOTCHHBI U T'eTepPOreHHBIN
katanu3. ONUIIMTe Ha IPUMEPE KUCITOTHO—OCHOBHBIN KaTaJlu3.
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11. W3n0xuTE€ OCHOBHBIC MOJOXEHHUS TEOpUH (MYJIBTHUIUICTHOH, AKTUBHBIX aHcaMOJei,
3JIEKTPOHHON) FeTEepOreHHOr0 KaTaiusa.

12. Yro Ttakoe wuHruburopei? IlpuBenute mnpuMepsl NOEHCTBUA M HCIOJIB30BAHHS
WHTUOUTOPOB.

13. Yro Ttakoe ¢epments? Kakue ¢epmeHThl Bbl 3HaeTe? B yeM 3akirodaeTcst IiaBHas
0COOEHHOCTH (hepMEHTATUBHOT'O KaTaan3a?

14. OnumuTe cXxeMaTHYECKH MeXaHU3M (PepPMEHTATUBHOTO KaTaln3a.

15. Yro takoe doroxmmuueckue peakuuu? Kakue cramuu GOTOXUMHUYECKUX PEAKIUH Bam
u3BecTHbI? IlpuBeaure mpumepsl peaknmii ¢ ¢oroakTuBanueil. Kak cBer BiuseT Ha CpOK
TOJJHOCTH JIEKapCTB?

16. WMznoxwure 3akOoH (HOTOXMMHYECKONW JKBHUBAJICHTHOCTH OWHIITEHHA. YTO Takoe
KBAHTOBBII BBIXOA?

17. Chopmynupyiite Qoroxumuyeckue 3akoHbl ['porryca—/peiinepa u bynzena—Pocko.
[Touemy HeKOTOpbIE peakLuu TPeOYIOT MpUMEHEeHHs ceHcubunuzaTopoB? Kakyio ponb urpaer
xJopoduiut B pOTOCHHTE3E?

Ilpumepnulit Komnaekm 3a0aHUil 0711 KOHMPOALHBLIX pAdOmM NO OUCYUNIUHE

«Du3uueckan xumusn)

Bapuanr 1

1. Hanumwure ypaBHEHME peakuMM cropaHus BeuiecTBa (Tadi.l). Berumcnure cranmapTHyro
TEIUIOTY 00pa30BaHUs BEIIECTBA, €CIIM U3BECTHA €r0 CTaHJapTHas TeIuioTa cropanus. [IpoayKTel

TOpCHUA UMCIOT CJICAYIOMINC TCIIOThI O6p830BaHI/I}I (KZ[)K/MOJ'IL)I

AHOf cox(r) = -393,51; AHof H20(x) = -285,84; AHof N2(r) = 0.

Tabmuma 1
CrangaprHas
TEII0Ta
Ne 3agaun BemniectBo

CTOpaHwsI,
kJ[>x/MoTB

1 Mouesnna CH4ON; (1) —-632,20
2 Anerunen CoH; (1) -1299,63

3 Mertan CHg (1) —-890,31
4 Hadramun CioHg (T) —-5156,78
5 benzon CgHg (k) -3267,58

6 VYkcycnHas kucnora CoH40; (k) -874,58
7 Aneron C3HgO (k) —-1785,73
8 ['munepun C3HgO (k) -1661,05
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9 denon CgHgO (1) -3063,52

10 I'moko3a CgH1206 (T) —2802,04

11 Caxaposa C12H22011 (T) -5646,73

2. Ilpu 298 K naBnenus mapa xjaopodopma U TETpaxjJopMeTaHa paBHbI COOTBETCTBEHHO 26544,4
u 15265,4 I1a. [Tonaras, 94T0 KUIKOCTH 00pa3yIOT UIACAITBHBIN PacTBOP, ONMPEACIUTE ISl CMECH

(1 moas CHCI3+ 2 momast CCly):
a) MOJIBHBIE JTIOJIH 000MX KOMIIOHCHTOB B CMECH,
0) mapuuanbHbIC 1aBJICHUSI 00OMX KOMIIOHEHTOB;
B) 00lIee JaBJICHUE Mapa HaJl PACTBOPOM.

3. DtaHon U MeTaHoJ 00pa3ylT pacTBOphl, Omu3kue Kk uaeanbHbM. [Ipu 293 K naBnenue mapa
HaJl YUCThIM 3TaHoJIOM paBHO 5932,8 Ila, Hax yucThiM MeTaHoiaoMm —11825,6 Ila. Beruncnure

g cvecu 100 r metanoia u 200 r 3TaHona
a) MOJIbHBIE JI0JIM KOMIIOHEHTOB B PacTBOPE;
0) mapuuanpHbIe U o0IIIee JaBICHUE Mapa;
B) MOJIbHYIO JIOJII0O METaHOJIa B Iapax.

4. Tlpu HOpMaIbHOM aTMOC(EpPHOM JaBJIE€HHH Boja 3akumaer mpu Temmeparype 100°C. Ilpu
KaKOM JIaBJICHHU TEMIIEpAaTypa KUIIEHUS €€ MOXKeET ObITh cHIKkeHa 10 90°C? MosbHas Temiora

ucnapenus pasHa 40660 J[>x/Moub.

5. pu 373 K un 1,01325%10° I1a MombHas TemnoTa ucnapeHust Bojsl paBHa 40660 Jx/Mob.
MounbHblil 00beM xuakor Boabl 0,01878 m/Monb, a MonbHBIA 00BeM mapa 30,115 n/mons. B
KaKOM HalpaBJICHHM M HAa CKOJBKO HW3MEHHTCS JABJICHHE IPU IOHMKECHUU TEMIIEPaTyphI

KUIICHUS Ha S rpaaycoB?
Bapmuanr 2

1. Berumcnure TeMmIiepaTypy KHUIIEHHS BOJHOTO pacTBOpa, €CIM JaBJICHHE B PEaKTOpe
npeBbimaer arMoceproe B 2 pasza. MomnpHas Ttemiota ucrnapeHus Bojabl 40660 Jx/Momb.

V nenbHbIH 06BeM JKHIKOM BOBI paBeH | j1/kr, BogsHOro mapa — 1,673x10° m/kr.
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2. Tlpu kakoi Temmeparype OyJeT KWUIMETh AWCTHILIMPOBAHHAs BOJA, €CIM aTMOC(epHOe
JaBieHue cHusuresa 10 720 mm pt. cr. (95991,8 I1a)? MonbHas Temnnora ucnapeHus BoAbl Ipu

sTOM paBHa 41597 JIx/Moub.

3. Opranunyeckoe BEUIeCTBO, MPAKTUYECKU HEPACTBOPHMOE B BOJIC, TIEPETOHSIIOCH C BOJISTHBIM
apoM Ipy HopMainbHOM armochepuom aapnenuu npu 98,4°C. CoxepkaHue €ro B KOHAEHCATE
23,1% (macc.). Onpenenure MOJIIPHYIO MacCy BEIIECTBAa M MapluaibHOE JaBIIEHUE €ro mnapa
IpU TeMIepaTrype MEpPEeroHKH, €CIu NaplualbHOE JaBJIECHUE HACBHIIMICHHOTO Mapa BOJbI PaBHO
95658,5 Ila.

4. Jlns OYMCTKY aHWJIMHA OT MPUMECEH €ro MeperoHsI0T C BOASHBIM MAPOM IIPH HOPMAJILHOM
arMocdepHOM JaBieHun u Temueparype 98,4°C. IlapiuanbHoe AaBjIeHHe mapa BOAbI IPU STOM
paBHO 96258,5 Ila. Beruncnaute pacxos napa Ha 1 Kr aHWIMHA.

5. Hadyranue meperoHsior ¢ BOsHIM mapoM mpr 1,01325x10° Tla mpu 99,3°C. Ckombko
HadTanuHa neperonsiercs ¢ 1 kxr mapa? [lapumanpHOe AaBiIeHHE Mapa BOABI IPU TeMIIEpaType

neperonku pasHo 0,98971 x10° Ia.

Bapuant 3

1. Beruuciaure AH®, AU®, AG® u AA° B CTaHJIAPTHBIX YCIOBUSAX Ui PEaKUUW, IPUBEACHHBIX B
tabn. 1. Onpenenute, B KakOM HampaBieHHM moiner peakuusa. HeoOxoaumble 1uisi pacuera

JaHHBIC B3sTH U3 HpI/IJ'IO}I(eHI/I}I.

Tabmuna 1

Ne VYpaBHeHHE peakuu Ne VYpaBHEHUE peakiu
3aauu 3aauu

12 2H; + CO <> CH30Hy 18 CO; + 4H; «»>CH4 +2H,0

13 CoHg <> CoHs + Hp 19 CH4 + CO2 <>2CO + 2H;

14 C + H,O) «>CO + Hy 20 CO + Hz0y <>CO; + Hy

15 4HCIH02¢>2H0 ) + 2Cl; 21 CO + 3H; «>CH4 + HyO(

16 2NO; <>2NO + O, 22 250; + Oy «<>2S03

17 SO, + Cl; «>S0,Cl,

2. Opranuyeckoe BemecTBO ¢ MoiisipHOM Maccoit 300 meperoHsieTcs mpu HOPMaIbHOM

atMoc(epHOM MdaBlIeHWU C BOASHBIM mapoMm. [lapuuanbHoe aaBieHuEe Mapa BellecTBa MpH
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TeMriepatype neperonku pasuo 17731,8 I1a. Paccunraiite Maccy BOoAsSHOTO Tlapa, HEOOXOIMMOTO
JUIsl IEPETOHKH | KT BelecTna.

3.  HutpoOeH3onm meperoHsiercs ¢ BOASHBIM TApOM TPH HOPMAIbHOM aTMOC(EpHOM
JIABJICHUU TIpU 99,3°C. [TapuumansHoe paBieHwe mnapa Boabl Mpu 3ToM paBHO 98971 Ila.
PaccuuraiiTe pacxoq BOASHOTO napa Ha | Kr moxy4aeMoro B KOHAEHcaTe HUTPOOEH301a.

4. Bslpa3ute BceMH H3BeCTHBIMU Bam croco0aMu KOHIEHTpaluio cepHOM KuciaoTel B 20%
BOJIHOM pactBope. [llmoTHOCTh pacTBOpa 1,145x10% kr/m®.

5. Berauciure pH OydepHoro pactBopa, MOITYYSCHHOTO CMEIIEHHEM paBHBIX 00beMoB 0,2 M
+
pactBopa ammuaka u 0,2 M pactBopa xjiopuja aMMOHUs. YeMy paBHbBI KOHIIEHTpaluu HoHoB H

u OH B sTOM pactBope?

Bapuanr 4

1. Paccuwmraiite TeruioBoit 3ddext peakmuu (tadum. 1) mpu Temmeparypax 500 u 700 K u

masnennn 1,0133x10° ITa, ncronb3yst ypaBHenne Kupxroda mis HeGOMBIIOr0 TEMIIEPATyPHOTO

MHTEpBaja.
Tabmuma 1
Ne YpaBHEHHE peaku Ne VYpaBHEHHE peakuu
3a/1auu 3a/1a4u
23 2H, + CO = CH30Hy, 31 CO + Cl; =COCly
24 NH4Cl =NH; + HCI 32 CO, + Hy =CO + HyO(y
25 2NO; =2NO + O3 33 2C02 =2CO + Oy
26 N204 =2NO; 34 CH4 + CO2 =2CO + 2H;
27 Mg(OH)2a=MgO+H20r 35 CoHsOH () =CoHs + HoO(r
28 250, + O, = 2SOy 36 CH3CHO+H>=C,HsOH
29 SO, + Cl, =S0,Cl, 37 CeHe(r) + 3H2 =CeHior)
30 CO + 3H, =CH4 + H2O(p
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2. Berancniute pH GydepHoro pactBopa, mojydeHHOTO CMENICHHEM paBHBIX 00bemMoB 0,2 M
pactBopa ammuaxa u 0,2 M pacTBopa XJopujaa aMMoHHs. UeMy paBHbI KOHIEHTparuy nonoB H'
u OH™ B 3TOM pacTBOpe?

3. Paccuuraiite 00beMbl PACTBOPOB YKCYCHOM KHCIOTHI U arerara HaTpus (C OJAMHAKOBOMH
KOHIICHTpaIyen), Heo0xoaumMple aJis npurorosieHus 30 mu 6ydepHoro pactBopa ¢ pH=4,5.

4. DxBHUBaJIEHTHas aekTpuyeckas nposogumocts 0,117 M pacTBopa yKCYCHOM KHCIOTBI
npu 25%C paBHa 4,815 OM ‘em?monb L. Paccuuraiite crenens muccormanu CH3;COOH B 3ToM
pacTBope, KOHCTaHTy ee auccounaunu U pK,. IlogBmXKHOCTH MOHOB BOJOpOJAA W aleTara npu
ATOM TeMIepaTrype COOTBETCTBEHHO paBHbI 349,8 u 40,9 Om *em?Mmonb .

5. B BomHoM pactBope o0OBeMOM | 11 cOAEpKUTCA S5 T MOJOYHOM KHCIOTHI
CH3CH(OH)COOH. KoHcTanTa JHCCOnHalin MOIOYHON KkucnoTsl pu 25°C pasua 1,36x107,
Yemy paBHa KOHIIEHTpaIMsl HOHOB Bojiopoja B pacTBope? Kakos ero pH?

Bapmuanrt 5

1. Tonb3ysach naHHbiMU [Ipunosxenus, sruuciaute AG® u AA° i XUMUYECKUX DPEaKIUi
Yy ) s

NpUBEIEHHBIX B Ta0u. 1. Ykaxkure HampasiaeHue nporekaHus peakuuu. Paccuwmraiite K, u K¢

pEaKIIHH.
Tabmuna 1
Ne VYpaBHEHHUE peaKkuH Ne YpaBHEHHE peaKInU
3aJ1auu 3a7auu
38 2HCl ) <> Hyry + Clypy 44 CH3CHOytH2¢>C2H50H
39 MgCOs) «>MgO(y) + COyry 45 CoHs0OH (> CoHatH20 )
40 Mg(OH),(1y+CO2¢>MgCO;3y+ 46 CoHg «>CoHs + Hp
+H20(x)
41 CaCyy + 3CO(y «>CaCOs¢py +4C 47 CO + Cly <> COClyp
42 Fe3Our) + 4Hory) <> 3Fe(r) + 4HO0 48 2S0; + 02 <>2S03)
43 CaCy)+2H20x¢>Ca(OH)y )+
+CoHyr
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2. B BOoIHOM pacTBOpe B MPHUCYTCTBUM HOHOB BOJOPOJA KOHCTAHTa CKOPOCTH pEaKlUu
THJIPOJIM3a YKCYCHOMETHIIOBOTO dupa

CH3;COOCH3+ H,0 = CH3COOH + CH3;0H
npu remmeparype 25°C pasua 0,653x10 % mun . PaccunTaiite:

a) yeMy paBHa KOHIIEHTpalusi HENpopearupoBaBLIEro 3Qupa MO HMCTEYCHUH 25 MHUHYT OT

Hayaja peaklny;
0) BpeMs1, B TEYCHHE KOTOPOTO THAPOIU3YETCS MTOJIOBHHA B3SITOTO 3(upa.
Hcxonnas koHueHTpanms s¢upa — 1,2 monb/n. [Topsgok peaknu paBeH eIuHULIE.

3. DKBHUBajeHTHAas QJICKTPHUUYCCKAA IIPOBOJUMOCTDL IIPH OECKOHEYHOM Pa3BCACHUHN IIMKpAaTa

2 1

xamus pu 25°C pasna 103,97 OM71CM2MOJ'IL_1, IMOABYKHOCTh MOHA Kanmus 76,0 Om “em?mons 2,
Paccuuraiite mnoaBMKHOCTH NHKpaT—HoHA. KakoBa OyneT 5SKBUBaJCHTHAsl SJICKTpUYECKas
IIPOBOJIMMOCTB PacTBOPA, B KOTOPOM CTEIICHb JIUCCOIMAIINY MTUKpaTa Kayius paBHa 0,27

4. PaccuuraiiTe CKOPOCTb peaKluu

Na,S,03+H,S04 — Na,SO4+SO,+H,0+S

B pacTBOpe C HayalbHOM KOHIEHTpauueil Thuocyiabdara Hatpus 0,05 MOEI U cepHON KHCIOTHI

0,04 MOEfTB MOMEHT, KOTJ]a KOHIICHTPALUS THOCYJIb(aTa HATPHsl YMEHBIIUTCS B 2 pa3a.

-1 o
Koncranra ckopoctu 0,05¢ . (Peaknus mmeeT mepBblii MOPSIOK MO TUOCYIb(aTy HaTpHUs U

HYJIEBOU MOPSAOK IO CEPHOU KUCIIOTE.

5. Peakuus nepsoro nopsaka npoxoaut Ha 30% 3a 35 muH. KakoBa ckopocTh peakiuu npu

KOHIIEHTpaluu pearupyroriero semectsa 0,01 mons/n?

Bapuanr 6
1. Onpenenure cocTtaB peakIMOHHON cMecH (B MOJSX) MPHU PaBHOBECHM JUIS PEAKIIMU:
CH3COOH + C,HsOH = CH3COOCy;Hs + H,0O. CocrtaBel HCXOOHOM CMECH U KOHCTAHTEI

paBHOBecus K, Ipy pasnuuHbIX YCIOBUAX IIPUBEIEHHI B Ta0M. 1.

Tabmuna 1

Ne 3amaun K, Ucxonuoe uncno Moien
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YKCYCHOM KHCIIOTBI CIMpTa
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2.  Koncranra ckopoctu peakuun HCHO+H,0,=HCOOH+H,0 npu temneparype 50°C
paBHa 0,7544 muH . Paccunrars:
a) yeMy OyzeT paBHa KOHIIEHTpalMs Iepokcuia Boaopoja yepe3 50 MUHYT THocie Havaja

peakuuu;
0) BpeMs1, B TEYCHHE KOTOPOTO MPOPEArupyeT MOJIOBHHA B3STOr0 (POPMaIbACTHIA.
HauvanpHble KOHIIEHTpanuu peareHToB paBHbl 0,5 Monb/n. [Topsnok peakuun paBeH 2.

3. Peaknus A—B sBnsercs peakuueil nepBoro nopsaka. Uepes kakoe BpeMsi KOHIIEHTpaLUs
BemecTBa A coctaBuT 40% OT HAYaJIBLHOM, €CIIM BPEMsl TOJIYIIpEBpaIIeHUsl peakiuu paBHo 40
MUH?

4. Bplunciure SKBUBAIEHTHYIO U YJIENbHYIO 3JekTpudeckue mpoBoaumocta 0,03 M
CH3COOH npu 25°C, ecimi A,=390,7 Om "m*Moms * i ,K,=4,75.

5. Paccuuraiite nmepuosa ModynpeBpalieHUs peaklUi OMBUICHHs METWiIaleTara B pacTBOpe
rupokcuaa Hatpus npu 298 K, eciaun ee KOHCTaHTa CKOPOCTHU IIPH 3TOM TeMIieparype pasHa 11,5
MHH ', a HavagbHas KOHIEHTPAIHS KaXIOro pearenta paBHa 0,03 Moib/m. ITOpsIoK peaximu
paBeH 2.

Bapuanr 7

1. KakoBa creneHb auccolMaluu c€i1abOro dSIEKTPOJIUTa B BOJHOM pacTBOpEe C

konueHrpanueit C? Paccunraiite pH pactBopa. ([lanHbie B351Th U3 TaOIMI. 1).

Tabmuma 1

Ne DIEeKTPOITHUT C, mons/nn | pK, oK

3aJa4n
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98 NHzeH,0 0,10 _ 4,75
99 CH,=CHCOOH 0,05 4,26 -
100 CsHsCOOH 0,02 4,18 -
101 C4HsCOOH 0,05 4,86 -
102 HCOOH 0,2 3,75 -
103 C1oH;0H 0,01 9,85 -
104 CH;NH;, 0,03 - 2,18
105 CsHsN 0,04 _ 5,23

2. KoncTtaHTa CKOpOCTH TMIpOJM3a HOBOKanHa B BOgHOM pactBope npu 313 K pasna 0,66
cnyl, DHEprusl aKTHBAIMHM peakiuu paBHa 55,2 kJ[/Moib. CKOJBKO TPOIICHTOB HOBOKaWHA
paznoxurcs 3a 10 queii xpanenus npu 293 K?

3. Peakuus mepBoro mopsijika mpoTekaer npu 25°C na 30% 3a 30 MUHYT, a IpH 40°C 3a 5
MUHYT. PaccunTaiiTe SHEprut0 akTUBAlUU ATOU PEaKIIUH.

4. PactBop caxapo3bl ¢ KoHieHtpamueir 0,3 Monb/n B Kuciol cpene B TeueHue 30 MuH
unBeptupyercs Ha 33%. Uepes kakoe BpeMs uaBeptupyercs 80% u 90% caxapo3sr?

5. Paznoxenne NyOs siBasieTcss peakuueil mepBoro mnopsijka, KOHCTAaHTAa CKOPOCTH KOTOPOM

pasHa 0,002 MHH npu 300°C. Onpenenure, ckoibko nporeaToB N,Os pasinoxurcs 3a 2 yaca.
Bapuanr 8

1. Paccuutaiite u3MeHeHue »dHepruu [ub60ca W KOHCTAaHTY paBHOBECHS pEaKIIUy,

MPOTEKAIOIIEH B TAJIbBAHUYECKOM 3JIEMEHTE MPHU 25°C no maHHBIM Ta0I. 11.

Tabmuna 11.

Ne 3amaun Peaknusa OJIC, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0<«>Zn0+Ag,0 1,83
120 Ag+PHg,Cl,<>AgCl+Hg 0,0455
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121 Cd+PbCly<>CdCl,+Pb 0,188

2. Koncranra ckopoctu peakuuu CO+H0=CO,+H; npu temneparype 40°C pasna
8,15x 1073 mun L. HauansHsie koHneHTpanuu CO u H,O — o 2 monw/n. Paccunraiire:

a) B TEYCHHE KAKOTO BPEMEHU KOHIIEHTPAI[MH PEareHTOB CHU3ATCS 10 1 MoJb/n?
0) yemy OyIyT paBHBI KOHIIEHTPALlMU peareHToB yepe3 30 MUHYT Mocie Havana peaKiuu ?
[Topsimok peakiiuy CYUTATH PABHBIM MOJIEKYJIIPHOCTH.

3. B HEKoTOpoil MOHOMOJICKYJSPHOW peakiMH IMOJIOBMHA BEIIECTBA pasjaraercs 3a 17
MuHyT. CKOJNBKO BpeMeHH HeoOxomumMo i pasznoxkenus 90% ero mnepBOHAYAIbHOTO
KOJINYeCTBa?

4. B TedyeHHWE KaKOTO BPEMEHHU Yepe3 pacTBOp Cyibdara Meau HaI0 MPOMYCKATh TOK CHIION
1,2 A, 4TOOBI BBIAEINUTE U3 HETO 3,2 T MEIH?

5. Bo ckoibKO pa3 YBEIMUYUTCS CKOPOCTh PAa3IOKCHHS JICKAPCTBEHHOI'O BEIIECTBA MPU

HOBBILEHUHU TeMieparypbl oT 25 10 100°C, eciu sHeprus akTuBanuu pasua 12561 J[x/Mob?

Bapuant 9
1. B tabn. 1 npuBeaeHbI 3HaUCHHST KOHCTAHT CKopocTH peakimii Ky u Ky mpu Temneparypax Ty
u T,. Beluncinre KOHCTaHTY CKOPOCTH 3alaHHOM peakLuu MpHu TeMreparype Tz u onpenenure,
CKOJIBKO BEIIIECTBa Mpopearupyer Ko BpeMeHH t, eciii HayallbHbIEe KOHIIEHTPAIMN pPearupyrommx

BelIecTB OAMHAKOBBI M paBHbI Co. [Topsiiok peakiuy cuuTaTh paBHBIM MOJIEKYJISIPHOCTH.

Tabmuma 1

Ne

3a/1a

cau Peaxnus Ty, ky Ty, °C ks, T3, °C t, Co,

°C MUH
MOJIB/JI
150 2HI — H,+1> 356 | 8,09xx 389 | 5,88xx 374 68 25
10° 10

151 2NO = N,+0, 978 1073 1252 | 47059 900 40 15
152 2NO,=2N0O+0, 600 83,9 640 407 620 60 2,0
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2. Bo ckonbko pa3 motpedyercst 60Jbie BpeMEHH, YTOOBI B MOHOMOJIEKYJISIPHON PEaKIIuu
npopearupoBaio 99,9% uCXOAHOrO BELIECTBA, 110 CPABHEHHIO C TEM BPEMEHEM, KOTOpPOE
HE00X0/IMMO Ha MEPBYIO OJOBUHY PEAKLIUH ?

3. Peakuus nepBoro nopsaka npoxoaut Ha 15 % 3a 25 mun. KakoBa cKOpOCTh peakiuu mpu
KOHIIEHTpaluu pearupytomiero semecrsa 0,1 Mmoas/n?

4. B TedyeHHe KaKOTO BPEMEHHU Yepe3 pacTBOp Cyib(aTa MHKa HAIO0 MPOIMYCKaTh TOK CHIION
1,6 A, 4TOOBI BBIOEINTH U3 HEro 6,2 T IIUHKA?

5. Peakuust BToporo mnopsjaka npoTekaer npu 30°C na 40% 3a 20 MHHYT, a IIPU 10°C 3a 5

MUHYT. PaccunTaiite SHEprur0 akTUBALIMHU STON pEaKIIUH.

Bapuant 10

1. B Tabn. 1 mpuBeneHbl 3HaYeHHUs] KOHCTAHT CKOPOCTHU peakiuil mpu temieparypax T

nu T, Bbeluucnure 5>HEPrUI0 AKTUBALMM pPEAKUUMU W OIPEACIINTE, CKOJBKO BEIIECTBA
npopearupoBaiio npu T1 K MOMEHTY BpeMeHH t, eciii HadaJlbHbIE KOHLEHTPALUU pearupyromux

BCIICCTB OAMHAKOBLI 1 PABHbI Co. HOpSII[OK peakuu COOTBETCTBYCT €€ MOJICKYJIAPHOCTH.

Tabmuna 1
NQ CO!
3a-
Ta- Peakius Ty, Ky Ta, ko t, | momb
MUH
qu K K .
b
153 | H,+Br, —» 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Hy+1, — 2HI 679 0,00146 599 0,0568 28 2,83
155 | 2NO — N,+0, 1251 1073 1525 47059 45 2,83
156 | PH3 — 1/2P,+3/2H, 918,2 0,0038 953,2 0.0183 80 0,87
157 | SO,Cl, —» SO,+Cl, 552,2 6,09><10_5 593,2 1,32><10_3 35 25
158 | (CH3)3 -CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCl, — CO+Cl, 655 5,3x107° 745 0,676 105 | 0,8
160 | CH3COOHC;Hs+NaOH— 283 2,307 318 21,6 15 0,9
CH3;COONa+C,Hs0H
161 | CO+H,0 — CO,+H, 288 0,0003 313 0,008 90 3,75
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162 | CgHsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75

—CegH5CH,OC,H5+HBr

2. Peaxknus A—B sBisieTcst peakuueil mepBoro mnopsiaka. Yepes Kakoe BpeMs KOHIIEHTpAIUs

BemecTtBa A coctaBuT 30% OT HayaJIbHOW, €CiIM BpeMsl MOIYIpEeBpalieHus: peakuuu paBHo 30

MUH?

3. Beraucnure pH OydepHoro pactsopa, MoJy4eHHOTO CMEIIeHHEM paBHBIX 00beMoB 0,1 M

+
pactBopa ammuaka u 0,1 M pactBopa xsiopuja aMmMoHus. YeMy paBHbBI KOHIIEHTpauu HoHoB H

u OH B sTOM pactBope?

4. PaccuuraiiTe 00beMbl PACTBOPOB YKCYCHOM KHCIOTHI U arlerata HaTpus (C OJUHAKOBOM

KOHIIEHTpanuen), HeoOxoaumble 11 nmpurotosiienus 20 mi 6ydeproro pactopa ¢ pH=2,6.

5. Ilpu HOpMaIbHOM aTMOC(EPHOM JaBJIEHUH BoJa 3akumaeT npu temmeparype 100°C. Ipu

KaKOM JaBJICHUU TEMIICpATypa KUIICHUA €€ MOXKET OBITH CHIDKEHA a0 SOOC() MornbpHas TenjaoTa

ucnapenus paHa 40660 [x/mMoib.

Kpumepuu oyenku omeema cmyoenma npu 6blnoJHeHUU KOHMPOAbHOU padomul

Onenka TpeOoBanus Kk 3HAHUAM
OTJIMYHO NPUBEJCHBI TIOJIHBIE TpaBWIbHBIE PpEIIEHUs, OTBETHl TI'PaAaMOTHO
apryMeHTHUPOBAHBI
Xopomo JOMYIICHBI HE3HAYHUTCIIBHBIC IMOTPCITHOCTU IIPHU OTBETAX Ha BOIIPOCHI,
aprymeHTanus Oblia He OJTHON
YJIOBIIETBOPUTEIbHO | B oTBeTax Ha HEKOTOPBIE BOMPOCHI AOMYIIEHbI I'pyOble OIINOKH, YacTh
BBIBOJOB HE apI'yMEHTHPOBAaHa WX apryMEHTHPOBaHa HEIIPABUIBHO
HeyznoBierBoputenbHo | OtBerl Ha 50 u Oosee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJOB HE apI'yMEHTHUPOBAHBI WIH apryMEHTHPOBAHEI HENIPABUIIBHO

Ilpumepnvie sapuanmel mecmogvix 3a0aHuil

Ilo meme «Azpezamubte cocmosanuA eeuiecmeaq)) «lazo1»

1.HayuMeHbIIeH IJIOTHOCTHIO 00J122I0T BELIECTBA B COCTOSHUU:
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- Ta3000pa3HOM;
-)KHUJIKOM;
-TBEPJIOM.
2. /laBjieHUe He OKa3bIBaeT BJMSHUSA HA BelIeCTBA B COCTOSIHUH:
- Ta3000pa3HOM;
-)KHUJIKOM;
-TBEPJIOM.
3. HauOoub1iee MeKMOJIEKYJISAPHOE PACCTOSTHIE XaAPAKTEPHO JJIA COCTOSIHUSA:
- Ta3000pa3HOTro;
-)KHUJIKOT0;
-TBEPJIOTO.
4. UneajabHBIN ra3 3To:
-IIPUPOIHBIN;
-IPOU3BO/ICTBEHHBIN;
-BOOOpaxxaeMblil.
5. OTKJIOHeHN S peaibHOIO0 ra3a oT H1eaJbHOro 0oJibIle:
-4eM HIDKE TeMIIepaTypa U BHIIIE 1aBJICHHUE;
-4eM HUKE TeMIIepaTypa U HUXKE JaBJICHHUE;
-4eM BBIIIE TEMIIEpaTypa 1 BhIIIE JaBICHUE;
-4eM BbILIE TEMIEpaTypa U HUXKE JaBJICHUE.
6. [liis1 naeaqbHBIX ra30B He YYUTHIBAIOTCS:
-TOJILKO MEKMOJIEKYJISIPHBIE CUIIbL;
-MEXMOJIEKYJISIPHBIE CUJIBI K 00BEM MOJIEKYT;
-CHUJIBI B3aUMOJICHCTBUS YUYUTHIBAIOTCA, 3 O0BEM -HET;
-CHJIBI B3aMMOJICUCTBUSI HE YUYUTHIBAIOTCA, 2 00BEM -71a.
7. 3akon boitasi-MapuoTTa BhIpaKaeTcs:
P1V1=PoVy;
P1V2=P,Vy;
P1ViT1 = P2V)oTy;
P1V1/T1=PoVo/Ty;
8. JIuHuM, BhIpaKaIOIHe 3aBUCMMOCTH H3MEHEHHS 00beMa OT JaBJIeHHs NMPH MOCTOSIHHOM
TeMIepaTrype Ha3bIBalOTCSH:
-U30TEPMa;
-130X0pa;
-n300apa;
-aquaodara.
9. Ilpu HarpeBaHUM HA 1°C NP MOCTOSTHHOM /IaBJIECHUU 00beM YBEJINYNBAETCS:
B 2-4 paza;
B 10 pa3;
Ha 1/273,15 dacts o0BbeMa mpu 0°C;
HE YBEJTMYUBACTCS.

10. Ipu HarpeBaHnHU HA 1°C NPH OCTOSTHHOM Oo0beMe /1aBJIeHHEe YBEJIUYNBACTCH:
B 2-4 paza;
B 10 pa3;
Ha 1/273,15 dacTe gaBleHus Ipu 0°C;
HE YBEITMYHMBAETCA.
11. YpaBuenue I'eii-JItoccaka umeert Buj;
Vi =V (1+at);
Vi=Vy (1- at);
Vo = Vi (o +t);
Vo = Vi (1+at);
12. YpaBuenue lllapasi umeer Buj;
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Po =P (1+0,t),

Pi=Pg (1+(Xf[);
Py =Po (1- at);
Pi=Pg ((1 + t);

13. BesaiuunHa o B ypaBHeHun I'eii-JIroccaka Ha3biBaeTcsi:
CTENEHBIO IMCCOLUALINY;
KOA(PHUITMEHTOM TEPMUYECKOTO PACIIUPEHUS;
TePMHUUYECKUM KOA(D(HUIIMEHTOM yIIPYTOCTH;
TEeMIEpaTypHas MONpaBKa.
14. Beanunna o B ypaHenuu lllapJisi Ha3bIBaeTcsi:
CTENEHbIO IUCCOLMALINN;
K03 (HUIIMEHTOM TEPMUYECKOTO PACHIUPEHUS;
TEPMUYECKUM KO3(PPHUIIMEHTOM YIPYroCcTH;
TeMIIepaTypHasi ONpaBKa.
15. MaTemaTnueckoe Boipa:keHue 3akoHa I'eii-JIroccaka (mpu a6coIIOTHOM TeMmepaType):
V = const;
P = const;
V #const;
PV = const;
16. MaTtemaTu4eckoe BoipaxeHnue 3akona lllapas (npu a6co/iloTHOM Temmepartype):
V = const;
P = const;
V #const;
PV = const;

17. YpaBHenue MenneseeBa -Knaneiipona:

PV =IT;
PV =RT;

PV = nRT;
PT=nRV.

18. Eciiu 3Hauenue R =8,314, To COOTBETCTBEHHO eIMHHIIEH H3MePEeHUs SIBJISIETCS:
JIx/KMonb.Tpa.;
JI.ATM/KMOJIb;
MM.pT.CT/KMOJIb.
19. ®u3nyecknii CMbICJ YHHBEPCAJILHOI ra30Boii MOCTOSTHHOM R onuchIiBaeTcst
COOTHOIICHHEM:
R=A;
R=T;
R=-A;
R=PV,
20.ITepeBoa K HOPMAJIBHBIM YCJIOBHSM OCYILIECTBJSIETCS
PoVo/To = P1V1/T1
PoVoTo = P1ViT,
PoVo/T1 = P1V1/To
PoVo/ To=nRT
21.0cHOBHOE ypaBHeHUE KMHETHYECKOH TeOpHUH ra3oB:

PV =1/3N, -m- U?
PV =2/3N, -m-U>
PV =N,m-U

PVT =1/3N, -m-U’?
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22. KuHeTnueckasi JHeprusi MOJIeKYyJIbl ra3a:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.3aBHCHMMOCTH CKOPOCTH JABUKEHHUS MOJIEKYJIbl OT HX MacChl:

U, _ my. Yy _m . U _m U _m
u, U, U72 m, u, m, u, m,

24.3aBHCHUMOCTH CKOPOCTH JABUKEHHS MOJIEKYJIbl OT TeMIlepaTyphbl:

ﬂ_\/i.i_F. UL, U T,
g, \T.'y, T g, =y T

25. CpeHsIsi CKOPOCTH ABHKEHHUS MOJIEKY.JI:

U: ﬂ; Uzwlﬂ; U:RTm;l]:ﬂ.
M M RT

26. B ypaBHenue Bau-nep-Baanbca BHOCATCS IONPaBKU:
TOJIBKO Ha MCIKMOJICKYJIAPHBIC CUJIbI:
TOJILKO Ha 00BEM;
Ha MCKMOJICKYJIAPHBIC CUJIbI U O6”I)€M;
HE BHOCSITCS HUKAKHE.
27. CHJIbI MEKMOJIEKYJISIPHOTO MPUTSKEHUsI BO3PACTAIOT:
00paTHO MPONOPIHOHAIEHO 00BEMY;
00paTHO IPOMOPIIMOHATILHO KBaApaTy o0bhema;
psSIMO  TTPONIOPIIMOHAIIBHO 00BhEMY;
00paTHO MPOIMOPIIMOHATILHO KBaIpaTy o0bema.
28. YpaBuenue Ban-nep-Baannsca umeer Bua:
(P-a/Vzg(V-b):RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V4)(V-b)=RT.

29. Kputnueckasi Temneparypa 310 TeMieparypa:
IIPY KOTOPOM Ta3 C)KUMAETCS TIPH JIF0OOM JaBIICHUN;
IPY KOTOPOM Ta3 C)KUMAETCsl TPH HU3KOM JIaBIICHHH;
IIPpU KOTOPOM TI'a3 HC C)KUMACTCA HU ITPHU KaKOM JaBJICHHUU,
IpU KOTOPOM Tra3 C)KUMaeTCsl IPU BBICOKOM JaBJICHHH.
30. YpaBHenue Ban-nep-Baanbca Xopouio BbINOJIHSIETCS MPH:
CpEeIHEM JIaBJICHUH;
HU3KOM J1aBJICHUU,
BBICOKOM JIaBJICHUHY;
HEC BBIINMOJIHACTCA HU ITPU KaKOM JaBJICHWH.
31. IIpuBeeHHoOe 1aBJeHUE ONpeaesIseTcs:

P P,
T= = , n=T-P;, n=T-P,,
P,
32. [IpuBeeHHasi TEeMIepPaTypa onpeaesasieTcs:
T, T
T=—"21; T=—0}; t=T-17,, t=1, -P.
T T

xp.
33. UneanbHoIi ra3oBoii cMechbI0 Ha3bIBaeTCsl CMeCh, KOTOPAasi:
MMEET KPUTHYECKYIO TeMITEpaTypy;
UMEEeT KPUTUYECKOE JIaBJICHUC;
HOIYUHSIETCS 3aKOHAM HJICaIbHBIX Ta30B;
HC MOAYMHACTCA 3aKOHaM UACAJIbHBIX I'a30B.
34. 3akoH [[anbToOHA BhIpakaeTcsl ypaBHEHHEM:

31



P06Lu.V06LuA: RT,
P06m.V06m.: nRT;
P06Lu.V06Lu.= Zn RT,
P06m./V06m.: RT.

35. 3akon [lanbToHA (¢ yueToM 3akoHa boiinsg-Mapuorra):

32

Po6u1./vo6u1.: Plvl;
Posu/Voou= P1/V1;
Po6u1./vo6u1.: nPlVl;
P06u.L./V06u.L.: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pasznoskeHUU mepxioparta Kaius, COTJIacCHO TEPMOXUMUYECKOMY YPaBHEHUIO
KC104ts) = KC1(1B) ¥202 (I) ArH? =33 kJ[>x, oOpazoBanock 10 MoJib KUCIOpPOA, TO
KOJIMYECTBO 3aTPAYCHHOT'0 TeIlJIa paBHO k/JIx

a)165, 0)132, B) 66, r) 660.
2. B cooTBeTcTBHM C TEPMOXHUMHUYECKUM YypaBHEHHUEM
FeO(r) + Ha ra3) = Fer) + H2O(ra3) ArH® =23 kJx, 1 nonyyenus 560 r xenesa
HEOOXOIUMO 3aTPaTUTh k/J[K TermoTer:
a)23, 0)115, B) 560, r) 230

3. Jns nomydenus 22,4 n(n.y.) ammuaka 1o peakuud  Nory +3Ho 1 =2NH3 -93,2 xJIx,
TpeOyeTcs 3aTpaTUTh k /X TermoTe

4.

a) 69,9; 0)139.8; B) 93,2; 1)46,6.

5. PactBop, conepxamtuii 11,6 r BemectBa B 400 T BOABI 3aMep3aeT MpU TEMIIEpAType -

0,93°C (KH,0 = 1,86 rpaji.Kr/moib). MossipHas Macca pacCTBOPEHHOI'O BEILIECTBA PaBHA
I/MOJIb.
a) 29,0; 0)58; B) 116; 1)87

6. PactBop, comepxammii 12 t moueBunbl (Mr=60) B 100 r Bogst (KHO = 1,86

rpaj.Kr/moss). MoinspHas Macca pacCTBOPEHHOI'O BELIECTBa paBHA I/MOJIb.
a) 29,0; 0)38; B) 116; 1)87

7. PactBop, comepxammmii 15,6 r HeanekTpoauta B 100 T qustminoBoro adupa (Eadpupa =
2,12 rpan.xr/monb), 3aKkunaeT npu Temreparype Ha 4,24 rpajnyca BbIlIe, YeM YHMCTBINA
pacTtBopuTenb. MossipHas Macca paCTBOPEHHOTO BEIIECTBA PaBHA I/MOJIb.

a) 78; 0)156; B) 117; r) 39.

8. PactBop, comepxamuit 4,6 T rmuepuna (Mr=92) B 100 Bogsr (KBompr = 1,86
TpaJi.KI/MOJIb), 3aMep3aeT MPU TeMIEpaType:

a) -0,93; 6)-0,186; B) -0,372; r)-0,465

9. PactBOp, coaepxamuii 9,2 T sTrIoBoro ciimpra (Mr=92) B 200 Boasr (KBomer = 1,86
I'paj.KI/MOJIb), 3aMep3aeT Mpu TeMIepaType:

a)-1,86; 0)0,186; B) 1,86; 1)-0,186.
10. MonsipHasi Macca HERJIEKTPOJUTa, pacTBOp 6r kKotoporo B 100 My BOABI  KUIIUT IIPH

100,520C paBHa I/MOJIb.
a) 10; 0)6; B) 40; r) 60



11. KoHmeHTpamys pacTBopa ImoKo3bl, kumsmero mpu 100,78°C  (EH,O = 0,52
rpaja.Kr/Mojib), paBHA I/MOJIb.
a) 0,3; 0)1,5 B) 0,5; rl.

12. Jlist TOro, 4TOGHI IOBBICHTH TEMITEpaTypy Kunenns Boxsl Ha 1,04°C Heobxoxumo B 500 T
BOJIbI PACTBOPHUTH r riroko3bl (Mr=180). (EH,O = 0,52 rpaa.kr/mois)
a) 180; 6)90; B) 360;  r) 240.

13. Jlnst Toro, 4TOOBI MOBBICHTH TEMIIEpaTypy Kumerus pactsopa Ha 1,04°C Heobxommmo

YTOOBI KOHIICHTPAIUS PACTBOPCHHOTO BEIIIECTBA COCTABHIIA monw/kr (EH20 =
0,52 rpan.Kr/mMon)
a) 0,5; 0)0,2; B) 2; r) 1.

14. Jlnst IONyYEHHs PACTBOPA STHJICHIIMKOIS, 3aMep3atomtero npu -37,2°C, HeoGXoauMo B
500 r BOABI PACTBOPHUTH r stwienrnukons (Mr=62). (EH,O = 0,52
TpajI.KI/MOJIb)

a) 620; 0)310; B) 930;  1)465.

12. OcmoTtuueckoe JaBiieHHe pacTBopa, coaepskamiero 9,0 r rimoko3sl (Mr=180) B 500mu
pactBopa npu 298K, paBHO kl1a.

a) 123,9; 6)371,5;  B)247.6; 1) 5952.

13. OcMoTHUECKOE TaBIeHUE pacTBOpa MIHILIEPUHA ¢ MOJISPHON KoHueHTpauuen 0,1 Monb/n
npu 25°%C PaBHO kl]a.

a) 51,6; 0)123.8; B)61,9; 1) 247.6.

14. Jlns HecaMonpoU3BOJIbHBIX IpolieccoB 11 3aKOH TepMOIMHAMUKN MOXKHO IIPEJICTAaBUTH B
BUJE:

a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. Duranenuu obpazoBanns MgSO4 COOTBETCTBYET TEIUIOBOM APPEKT peaKIIiu:
Mg + S + 20, = MgSOq4
MgO + SO3 = MgSO,
Mg + SO, +0O,= MgSO4
MgO +S +3/2 O;= MgSO,
15. HauOosnplieMy 3Ha4Y€HUIO SHTPOIMU COOTBETCTBYET cocTosinue HyO:
H>O(ra3) mpu 398K
H>O(tg,) mpu 273K
HyO(1s,) mpu 200K
HoO pnny ipu 273K

16. Ilpu yBemmuenun temneparypsl B cucteme CoHrry + HoOqy =C,HsOH,) AH<O
paBHOBeCHE
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HN3MCHUTCA HCOAHO3HAYHO,
CMECTHUTCA B CTOPOHY IIPOAYKTOB PCAKIINHU,

HC N3MCH

HUTCsA

CMECTHUTCA B CTOPOHY NCXOJHBIX BEIICCTB.

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJ  IPOTPAMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
MOCJIEAOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO C IPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJa4aMM, BOIIPOCAMU M JPYIrMMHM BHJAaMHM IIPUMCHCHMsS 3HAHUH,
[IPUYEM HE 3aTPYAHSCTCS C OTBETOM IPHU BHUIOM3MECHECHHUM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOLIO

OneHka «XOpOUIO» BBICTABIIAETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET
MaTtepuajg, rpaMOTHO M IO CYILECTBY H3JaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTE B OTBETE HA BONPOC, MPABUILHO
IPUMEHSET TEOPETHUYECKHE TOJIOKEHUS MPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMbIMU HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YIOBJIETBOPUTEIILHO

OHCHKa ((YI[OBJIGTBOPI/ITCJII)HO)) BBICTABJIACTCA CTYILCHTy, CCJIn OH
UMEET 3HAHHMS TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOWI €ro
JeTajel, JIOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO  IPaBHJIbHBIC
(GOpPMYITMPOBKH, HApYIIECHHUS JIOTHYECKOW MOCIESIOBATEIbHOCTH B
N30 KCHUU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/IfI HpI/I
000CHOBAaHHMH OTBETA.

HEYAOBJICTBOPUTEIILHO

OrneHka «HEeYyJOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, KOTOPBIN
HE 3HAET 3HAYUTEJIBHOM YacTHU MPOrPAMMHOIO Marepuana, JONYCKAaeT
CYILIECTBEHHbIEC OLIMOKH, UMEET 3aTPyJHEHHUS] IPU OTBETE HA BOIPOCHI
u 000CHOBaHHNH OTBETOB. Kaxk IIPaBUIIO, OLICHKA
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOIIEH TUCITUTIIINHE.
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. DnemeHTapHas

O 0 1N DN K~ W —

Ilpumepnaa memamuka Kypcogvix padom

. DJIEeMEHTBl KHHETUYECKON TEOPUH T'a30B.

. NoH-aunoIbHOE B3aMMOIEUCTBUE B PACTBOPAX JIEKTPOIUTOB.
. Kunetuka peakuuii B pacTBopax.

. OcHOBHBIE 3aKOHBI TepMOXUMUH. 3aKoH [ ecca.

. Kitaccnueckas Teopus 31€KTpOJIMTHYECKON JUCCOMALUH.

TCOPHA aKTUBHBIX CTOJIKHOBEHHIA.

. Kunetnka nienmHpIX peakium.
. Teopus aKkTHBUPOBAHHOT'O KOMILIEKCA.
. IIpimMeHeHrie OCHOBHOTO 3aKOHA KWHETHKHU K CIIOKHBIM PEAKIIUSIM.

10. HexoTtopsble cBeeHUs O pacTBOpax.

11. ITpaBuio das.

12. Bropoii u TpeTuii 3aKOHbl TEPMOJUHAMUKH.




13. O6mue noHATHA TEPMOJUHAMUKY U YPAaBHEHUS COCTOSTHHSL.
14. DnemMeHThl CTaTUYECKON TEPMOJUHAMUKH.
15. IlpumeHeHne BTOPOro 3aKOHA TEPMOJMHAMUKH.

Kpumepuu oyenku Kypcoeoii pabomaul

Ouenka

Kpumepuu OUCHKU

OT1ian4yHo

paboTa BBIITOJIHEHA B COOTBETCTBUU C YTBEPIKIACHHBIM TUIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaXKIOT0 BOIIPOCA, CTYICHTOM
chopMyYITHPOBaHbI COOCTBEHHBIC aPTyMEHTHPOBAHHBIC BBIBOIBI 110
teme pabotel. OpopmiteHrne paboThl COOTBETCTBYET
npeabsBIsieMbIM TpeOoBanusM. [Ipu 3ammuTe paboThI CTYICHT
CBOOOJTHO BJIaJIE€T MAaTEPUAIIOM U OTBEYAET HA BOTIPOCHI.

Xopomro

paboTa BBIMIOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
MIOJIHOCTBIO PACKPBITO COZEPKAHUE KaKI0Tr0 BOIIPOCa.
HesnauntenbHble 3ameuanus K opopmiieHuto padbotsl. [1pu 3amure
paboThI CTYJIEHT BJIAJICET MAaTEPUAIIOM, HO OTBEYAET HE Ha BCE
BOIPOCHI.

YaoB/j1eTBOPUTEIBHO

paboTa BBIITOJTHEHA B COOTBETCTBUH C YTBEP)KACHHBIM TUTAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPKAHUE KAXKJI0TO BOIPOCa.
CTyneHToM He c/ieJaHbl COOCTBEHHBIE BHIBOJIBI TTO TEME PaOOTHI.
['pyOble HenocTaTku B oopmiieHHH padoTsl. [Tpu 3amure paboTsl
CTyZIeHT cJ1abo BIIa/IeeT MaTepuaioM, OTBEYaeT HEe Ha BCE BOIIPOCHI.

HeynoBiieTBOpUTEIBHO

paboTa BBINIOJIHEHA HE B COOTBETCTBUHU C YTBEPKJICHHBIM ILIAHOM,
HE PacKphITO COAEpkKaHUe Kaxk10ro Bonpoca. CTyIeHTOM He
cZieJIaHbl BBIBOJIBI 110 TeMe paboThl. I’ pyObie HeAOCTaTKU B
odopmiernn padotsl. Ipu 3amuTe paboTHI CTYIEHT HE BIIAJEET
MaTepHaIOM, HE OTBEYAET HA BOIIPOCHI.

Ilepeuens éonpocoe k 3auemy

6 cemecmp

ArperaTHble cocTOsiHMsS BemiecTBa. IloHsATHe 00 HIeaJbHBIX W peabHBIX Tra3ax.
OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOM TeopuH ras3oB. Pacmpenenenue
YaCTHUI[ TI0 CKOPOCTSIM MX JABIMKeHUs. CkopocTu: Hambosiee BeposiTHas MpHU JaHHOM
TeMIeparype, cpefHss apudmernyeckas U CpeHssi TeOMETpHUIecKast.

YpaBHEHHE COCTOSIHUS UJI€aTIbHOTO ra3a. BeIBOJ YHUBEPCAIIBHOM Ira30BOM ITOCTOSIHHOM.
N3o0tepMma naeanbHOro rasa.

OcHOBHBIE 3aKOHBI HJACANBHBIX Tra3oB: boisg- Mapuorra, Hlapns, [@'eii-JIroccaxa.
N30Tepmbl, H300apbl U U30XOPBI UJICANIBHBIX Ta30B.

Peanbuble rasel. YpasHeHnue Ban-nep-Baanbsca. M3oTepma peansHoro rasa. Ilonstue o
KPUTHYECKUX NapameTpax. [IpuBeneHHbIe napaMeTpsl.

I"a3oBble cmecu. 3akoH JlanbroHa. [lapiyanbHble BETUYHMHBI.

35



~

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.
33.
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Kunkoe cocrosnue. IloBepxHOCTHOE HaTskeHUE kujkocted. I[loBepxHOCTHO-
AKTUBHBIE U TIOBEPXHOCTHO-HEAKTHUBHbIE BellecTBa. Bs3kocTh, KOdpGUIUEHT
Bsi3kocTU. KnuHemaTuueckast BAI3KOCTb, TEKY4YECTh.

Hcnapenue u KUIeHUE )KUKOCTEN.

TBepnoe cocrosinue. OCHOBHBIE CBOWMCTBA TBEPABIX BEIIECTB. AHU30TOMHS TBEPIBIX
BewecTB. [lnaBneHne u orBepaeBaHue BemecTB. OCHOBHBIE THUIIBI KPUCTAJUIMYECKHX
pelIeToK. YNpyrocTh napa HaJl TBEpbIMHU TEJIAMH.

OCHOBHBIE MTOHATHS U BEIUYHUHBI TepMOAMHAMUKH. CHcTeMa B TEPMOJAUHAMUKE. THIIBI
cuctem. @asza, KOMIIOHEHT, NapaMeTpbl, (QyHKIHH COCTOSHHUS. VIHTEHCHUBHBICE U
SKCTEHCUBHBIE IapAMETPHI.

AbcomotHas Temneparypa. @ynkuuu cocrosiHus. [lonsTue npouecca. PaBHoBecHOe,
CTAallMOHAPHOE U IIEPEXOJIHOE COCTOSHMS CcHUCTeMbl. [lukianMyeckue mpoLecchl.
Ob6patumMbie 1 HEOOpPATUMBIE TIPOIIECCHI.

HyneBoii 3akoH TepmoinHaMuKu. PaBHOBecHe. 3aKOH TEPMUYECKOTO PABHOBECHSI.
Pabota mpouecca. M3amepenue paboThl B pa3inyHbIX Mpoieccax. Pabora pacmmpenus
UJealbHbIX Ta30B B H30TEPMHUYECKUX, HM300apHBIX, M30XOPHBIX U aIuabdaTHUYECKUX
nporeccax.

[lepBoiii 3akoH TepMoguHaMHUKUA. CMBICI €ro, OCHOBHbIE (QopmMynupoBku. [lonsTue
BHYTpEHHEH 2Hepruu. MaTemaTH4eckoe BhIPaKEHHE MEPBOT0 3aKOHA TEPMOIUHAMUKH.
[TepBblii 3aKOH TEPMOJUHAMUKY ISl ©300aPHBIX U U30XOPHBIX MPOIECCOB. DHTAIBIUS.
TennoTta Mpu NOCTOSIHHBIX JIaBIICHUU U 00bEME.

Tennoemkocts. Cpennsis TerioeMKocTb. MonsipHast TemioeMkocTb. Cp u Cy.
Tepmoxumus. 3akon ['ecca. [lonsarue, hopMyIupoBKa.

Pacuertsr TermnoBbix 3¢ dexkToB xumuueckux peakiuuid. [lepBoe cienctBue wu3 3aKoHA
I'ecca. [TonsaTue termmoeMkocTu oOpa3oBanus. ATOMHas TeIUIOTa 00pa30BaHuUs.
Tennora cropanus. Bropoe cienctsue u3 3akona ['ecca. 3akon Kupxroda.

DHeprus XMMHUYECKUX cBsizel. Tperbe ciencTBue U3 3akoHa ['ecca.

Bropoe Havasio TepMoAMHAMUKH. 3a/1auu, pemaemMble 1 1 2 HaYajaoM TEPMOJIUHAMUKH.
[TonsiTHe caMOTIPOU3BOJIBHBIX MPOIIecCOB. DOPMYITHPOBKH 2 3aKOHA TEPMOIUHAMUKH.
[TpuHIMI 1EeHCTBUS TEMIOBOM MalIuHBL. BIBOA TepMOAMHAMUYECKOTO KOd(dUIIneHTa
MOJIE3HOTO ACUCTBUS (K.II.1.).

OO6patumsnii mukn Kapao. Marematudeckoe BbIpakeHHE 2 3aKOHA TEPMOJAMHAMUKH.
DHTpOHSI.

[TonsiTrie 06 HTpONUU. DHTPONHUS KaK Mepa HApaBICHHOCTH Mpollecca U IpeJena ero
MPOTEKAHUS.

®opmyna bonbiimana. HTponus 06paTUMBIX U HEOOpaTUMBIX TpolieccoB. M3MeHneHnue
SHTPOMHH B HEKOTOPHIX PABHOBECHBIX MPOIECCaX.

OO111e COOTHOIIECHUSI.

Xapaktepuctuueckue (QYHKIIMM ¥ TEPMOJAMHAMHYECKHUE TIOTCHIIHAJBI. DJHEPTHUS
['enbMrosnbIia WM U30XOPHBIN NOTEHIIHAIL.

Oneprusi [m606ca wunmm wm300apHBId NOTeHIMAN. Kputepunm camMonpou3BOILHOTO
MPOTEKaHUs Mpollecca.

dF u dG kak Mepa paBHOBeCHS.

YpaBuenuss Macksenna.

Tperbe Hayaso TEpMOAMHAMHUKHM WM TerioBas Teopema Hepncta. MakcumanbHas
paboTa 1 XMMHUYECKOe CPOACTBO.

[TonsTue o pactBopax. PactBoputens u pactBopeHHoe BemiecTBo. Kiaccuduxarms
pacTBOpoB To arperatHoMy cocTtosiHuio. CombBarainus. CrmocoObl  BBIpaXEHHS
KOHIIEHTpAall! PacTBOPOB.

CymHoCTh npolecca pacTBOPEHHUS.

PacTBOpMMOCTb Ta30B B KUJKOCTSIX. 3aKOH ['€HpHU U CIIEICTBUS U3 HETr0. 3aBUCUMOCTD
PacTBOPUMOCTU OT TEMIIEpATyphbl U HAIMYUS TOCTOPOHHUX Ipumeceil. PacTBopumocTtb
TBEPJBIX BEIIECTB B JKUJKOCTSX.
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B3anmuas pacTBOpUMOCTB KUAKOCTER. IIpuMep orpaHMYeHHON PaCTBOPUMOCTH ABYX
JKUJKOCTEH (CUCTeMa aHWJIMH — BOJIA).

Paz6aBnennsie pactBopsl. Juddysus u ocMoc B pacTBopax.

Ocmoc. Ocmotuueckoe naBiaeHne. MeTobl U3MEepeHus OCMOTHYECKOTO JJaBICHHUS.
[TonwxeHue naBieHUs HACBILIEHHOro napa pactBoputens. Ilepsblil 3akon Payins, ero
MaTeMaTHUYeCKOE BhIpAXKEHHUE.

TeMneparypbl 3aMep3aHusl U KUIIEHUS pacTBOPOB. BTopoii 3akoH Payuns.

CgoiicTBa pa30aBiieHHBIX pacTBOpoB. 3akoHbl Paymsa, ['enpu, Banr-T'odda.
I'paduueckoe npeacraBieHue 3akoHa Payis.

[TonoxxurenbHbIE U OTPULIATEIbHBIE OTKIIOHEHUSI OT 3aKoHa Pays.

AxtuBHOCTE. KO3 UIeHT aKTHBHOCTH.

Juarpamma paBHOBECHs JKUJIKOCTb — MHap B OMHapHBIX cucteMax. IlepBblii 3akoH
KoHnosanosa. /[uarpamma «1aBJIecHHE — COCTAaB cUCTEMBbI». [IpaBuio peryara.
OpakiyoHHas mneperoHka. lVcmapeHue W KOHAEHCAIUs PacTBOPOB Ha JUarpamme
«Temreparypa KUIEeHUsI — COCTaB PacTBOPay.

Bropoii 3akon KonoBanoBa. A3€0TpOMHBIE pACTBOPHI.

Cuctembl romoreHnble u rereporeHHbie. ®Paza. Kommonent. CteneHb CBOOOIBI B
busznyecKux U XUMHUECKuX cucremax. [IpaBuio ¢as.

PaBHOBecue B OTHOKOMIIOHEHTHBIX CHUCTeMax. [luarpaMma cOCTOSTHUS BOJIBI.
PaBHOBecue B OJHOKOMIIOHEHTHBIX cUCTeMaxX. J[MarpaMMa COCTOSTHUS CEepBI.
PaBHOBecue B JBYXKOMIIOHEHTHBIX cHcTeMmax. IIOHATHE O TEPMHUYECKOM aHaJu3e.
Juarpamma miaBkoctu Bi-Cd

Kpumepuu OUEHKU omeéema Ha 3aueme

Ounenka Kpurepun orBera

3auTeHo ['mybokoe u xopollee 3HaHHE U MOHUMaHHE MpPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUH 178 OCHOBHBIX TOHSITHH; TEOPETUYECKUX
3aKOHOMEPHOCTEM; (bakTUYeCKuX JIQaHHBIX 00CTOATENLHBIMN,
JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS ClIauy 3a4€Ta; YACIbHBINA BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIESCKIX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIA OTBET Ha
3aueTe; yAeIbHBIN Bec OMUOOK MpH KOHTPOJILHOM TECTUPOBAHUH —
oomee 50%.

Uk wn

ITepeuens 6onpocos K Ik3ameny
7 cemecmp

[ToBepxHocTHBIE siBIeHUS. ApcopOmus. OCHOBHBIE TOHATHA. AJCOpOEHT, amcopOar.
VYV nenbHas MOBEPXHOCTb.

Tumbl a1cOpOIMOHHBIX B3aUMOCHCTBUMN.

N3otepmbl ancopOuuu. Ypasuenue ['enpu.

N3otepmel ancopbumu. YpaBaenue Jlenrmiopa.

AncopOIusi cMecH ra3os.

YpaBHEeHHE U30TEPMBI aIcOpPOIMK MapoB - ypaBHeHune bOT.
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Onexrpoxumus. Beenenue B anekrpoxumuto. [Iposoauuku 1 u 2 poga.

Kiaccnueckast Teopust 31€KTPOJIUTUYECKON TUCCOLMALNU. SIBIIEHUS, XapaKTepHbIE IS
pPacTBOPOB JJIEKTPOJIMTOB: OCMOTHUYECKOE JABJICHUE, ABJICHHUE I1apa HaJ pacTBOPOM,
TEIUI0BOM 3P PeKT HeTpanu3auu u Ap. SBICHHUSL.

OCHOBHBIE TIOJIOKEHHSI TEOPHHM BJIEKTPOJMTUYECKON JOuccoluanud AppeHuyca.
HenocraTtku ee.

Non — pumonpHOE B3aMMOJIEWCTBHE B  PAcTBOpPAaX  AJIEKTPOJIUTOB. DHEPrus
KPUCTAJUIMYECKOUN PEHIETKH.

DHeprusi coJibBaTaIuu.

PeanpHas 1 xuMuyeckasi 3HEpruu COJIbBaTALIMH.

DOHTPONUS COJIbBATAIIMU U YHUCIIA COJIbBATAIIMU MOHOB.

HNoH-MOHHOE B3aUMOJCICTBUE B PACTBOPAX AJIEKTPOJIUTOB. TepMoauHaMuyeckoe
ONMCAHUE PABHOBECUM B PACTBOPAX AJIEKTPOIUTOB.

Pacnpenenenne nOHOB B pacTBOPE 3JEKTPOIUTA U MOTEHIIMAT HOHHOU aTMOC(hEepHI.
Teopus lebast — ['tokkenst 1 KOAPPUIMEHT AKTUBHOCTH.

[Tpumenenue Teopuu Jlebas-I'tokkemns K ciadbIM AJIEKTPOIUTAM.

HepaBHoBecHbI€ siBIIEHUS B pacTBOpax 3JIeKTPoUTOB. OO0Ias XapaKTepUucCTHKa.
Huddys3us u murpaius HOHOB.

N3mepenue 31eKTponpOBOJHOCTH. Y I€TIbHAs AIEKTPOIPOBOAHOCTb.

DKBUBAJICHTHAs 3JEKTPONPOBOAHOCT. 3akoH Konbpayma.

Yucna nepeHoca.

3aBUCUMOCTh  MOABUKHOCTH, 3JEKTPONPOBOAHOCTH M  YHUCEN IepeHoca  OT
KOHIIEHTpanuu. ODQdekr penakcanuu U dnekrpodopernueckuii 3pdexr. 3akoH
pa3Benenus OcTBanbia.

TepMoguHaMHuKa 3JIEKTPOXUMUYECKHUX FJIEMEHTOB.

Bo3HHUKHOBEHHME ABOMHOIO 2JIEKTPUYECKOTO CIIOS.

DIEKTPOXUMHUYECKUE IIEMEHTHI. DileKTpuueckas cria. Ckauyku MoTeHIaia.
CrpoeHue rpaHulibl JIEKTPOA-PacTBOP.

BennumnHa v 3HaK 3JIEKTPOIHOTO MOTEHIIAAJIA.

N3mepenue D/IC.

3aBUCHUMOCTH JJIEKTPOJHOTO TOTEHIMAIa OT KOHIIEHTpauu pactBopa. CTaHAapTHHIN
ANEKTPOAHBIN TOTeHIHAl. Y paBHeHue HepHcra.

DneKTpobl CpaBHEHMS. DIIEKTpoibl 1 U 2 poxa.

OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE 3JIEKTPOBI. ['a30BbI€ ANEKTPOIBI.
DIEKTPOXUMUYECKUE DJIEMEHTHI U 11eni. KOHIIEHTpalimOHHbIE 2JIIEMEHThl. XUMHUYECKUE
DJIEMEHTHI.

[TonsiTHE XMMUYECKOW KMHETUKU. KHMHETUYECKHIl M TEPMOJUHAMUYECKUI MOAXOIbI K
PAaCCMOTPEHUIO CKOPOCTH XUMHUYECKOW PEAKLIUH.

CkopocTh XuUMHYECKOW peakiuu. OCHOBHBIE TOCTYJIATbl XHUMHUYECKOW KHHETUKH.
CpenHsis 1 UCTUHHAS CKOPOCTH.

Kunernueckas knaccudukanusi peakiuid. MoJEKyIsIpHOCTh W TOPSIOK PEaKIIUH.
Paccmotpets Ha mpumepax.

Kuneruka HeoOpaTtumoit peakuu 1 mopsaxa.

Kunernka HeoOpaTuMoi peakiuu 2 mopsaKa.

Kuneruka HeoOpaTuMoi peakiiu N-2o0 MOpAIKa.

JBycTopoHHUE peakuuu 1 1 2 mOpsIKOB.

[TapannenbHbIE peakiuy.

[TocnenoBarenbHbIE PEAKLIUH.

ConpsiKEHHbBIE PEaKIUH.

BinustHue temmeparypsl Ha CKOPOCTb peakUUd. DHEpPrusi akTUBALMHU. YpaBHEHUE
AppeHnnyca.

Lenubie peakuuu. [IpocThie 1 pa3BeTBIECHHBIE [IEMTHBIE PEAKIIMH.
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buner paccMoTpeH u yTBEpK/eH Ha 3acelaHuu Kadeapbl

Karanmutnueckue peakiuu. Kimaccupukanuss XuUMHYeCKHX MporeccoB. OCHOBHBIE
MOHSTHS KaTaln3a.

['oMoreHHbIe KaTAIUTUYECKUE PEAKIIUH.

KuciotHo-ocHOBHOH Katanu3. Teopust KUCIOT U OCHOBaHUM.

Knaccudukanus THIIOB KHCIIOTHO-OCHOBHOTO KaTalln3a.

Kuneruka peaxiuii KuCIO0THO-OCHOBHOTO KaTanusa. CosneBbie 23 (eKThl B KaTallu3e.
PazButue yuenuit o rereporeHHoM kartaiause. CTaauu reTeporeHHbIX KaTalTuTUYECKUX
IIPOLIECCOB.

AKTHUBaLIMS B T€TEPOT€HHBIX KaTAIUTHUYECKUX MpOIleccax.

['eTeporeHHble KaTAIUTUYECKUE PEAKLIUU.

OcHOBHBIC TMOHSTHUS KaTallu3a: CPOJACTBO K KaTaau3aTopy, U30MpaTeIbHOCTh JICHCTBUSA,
OTpaBJICHHE U T.1I.

[ToTeHnmanbHble KPUBBIE JUISI HEKATAIMTUYECKUX TOMOTEHHBIX M KAaTaTUTUYECKUX
TeTePOTreHHBIX PEAKIIHIA.

AxtuBupoBaHHas aacopouus. Kunernueckas u mudy3noHHbIE 00JIaCTH TeTEPOTCHHO-
KaTaJUTHYECKOTO Mpoliecca.

KuneTnka TeTEpOreHHBIX KATAIMTHUUYECKHX PEAKIUA B CTATHUYECKUX YCIOBUAX
(pearupyer OJIHO BEIIECTBO U MPOIYKTHI PEAKIIMH HE TOPMO3SAT MPOIIECC).

Kunernka mporeccoB, B KOTOPBIX pearupyeT OJHO BEIIECTBO U MPOAYKT PEaKIUU
TOPMO3UT MPOIIECC.

WcTrHHAs 1 KaXyIIascs SHEPTHs aKTUBAIIMK T€TEPOreHHBIX XUMUUECKUX PEaKIIUM.

HpHMep bl IK3aMCHAIIMOHHBIX OUJIeTOB

UHT'YIICKUMN FOCYl[APCTBEHHI)Iﬁ YHUBEPCUTET
DK3aMeHaAIMOHHBIN oujter Noe 1

ITo kypcy «Puznyeckas XUMHA»

IJIS CTYIEHTOB 4 Kypca CHeHHAJILHOCTH «XUMHA (0aK)»

Bonpocbl. 1.  VYpaBHeHHE COCTOSIHMSI HAEaIbHOrO Tas3a. BbIBon yHHBepcallbHOMN
ra3oBoi nocTossHHOU. M30TEpMa naeanbHOro rasa.

2. TerumoemkocTh. CpeHsIsl TEIII0eMKOCTh. MossipHas TertoeMKocTb. Cp i Cy.

3. Jlmarpamma paBHOBECHsI KUJIKOCTh — Map B OMHApHBIX cucTemMax. llepBbIii 3akoH
KoHnoBanosa. /[narpamma «1aBJIeHHE — COCTaB CUCTEMBI». [IpaBuio peryara.

3aB. xadenpoii, mpodeccop A.M.CamnamosB

UHI'YIIICKUN FOCYI[APCTBEHHHﬁ YHUBEPCUTET
JK3aMeHANIMOHHBIN OmyteT Ne _2 (yacthb 1)

ITo kypcy «Puznyeckas XUMHUA»

IS CTYIEHTOB 4 Kvpca CHeHHAJLHOCTH «XHUMHA (0aK.)»
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Bonpocel.l. OcHOBHBIE 3aKOHBI MA€aIbHBIX razoB: boins- Mapuorra, [apns, I'eii-
JIroccaka. M30TepMbl, 1300apbl U H30XOPbI HIEATbHbBIX I'a30B.

2. Pabora mporecca.

N3mepenue paboThI

B Ppa3IMuHBIX TMporeccax. Pabora

paclIMpeHusl HJealbHBIX Ta30B B H30TEPMUYECKUX, H300apHBIX, H30XOPHBIX U
a711abaTUYEeCKUX MPOLECCax.
3. Jluarpamma paBHOBECHs XHJIKOCTb — Iap B OMHApHBIX cucteMax. IlepBblii 3aKkoH
Konosanosa. /[uarpamma «1aBJIeHHE — COCTaB CUCTEMBI». [IpaBuio peryara.

buner paccMoTpeH u yTBEpKACH Ha 3aceqaHiy Kaeapbl

3aB. kadenpoii, mpodeccop

A.M.CanamoB

Kpumepuu OUEHKU omeema Ha IK3amene

4-GannbHas 1IKajla IToxazarenu Kpurepun
(YpoBeHb
OCBOCHHS)
OTiinyHO . Ilonnora wu3noxxenus | CTyIeHTOM JaH TOJHBIA, B JIOTMYECKOMN
(TIOBBITIIEHHBIH TEOPETUYECKOIO IIOCJIEI0BATEIbHOCTH  PA3BEPHYTHIM  OTBET
YPOBEHB) MaTepuania; Ha TIOCTaBJCHHBIH  BONpPOC, TI/A€ OH
. ITomHoTa U | IPOJEMOHCTPUPOBAJI 3HAHMS IpeIMETa B
IIPaBUIILHOCTh MIOJIHOM 00beMe Yy4yeOHOW MpOorpamMMBbl,
peleHus JIOCTaTOYHO ri1y0oKo OCMBICJINBAET
MIPAKTUYECKOIO JTUCLUILINHY, CaMOCTOSITEINIbHO, u
3aJlaHus; MCYEPIIBIBAOIIE OTBEYAET Ha
. IIpaBUJIBHOCTH W/MJM | AOTIOJIHUTENbHBIE  BOIMPOCHI,  MPUBOJIUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPHUMEPHI MO MpobiIeMaTuKe
b U3JI0’KEHUS | TOCTABJIEHHOTO BOIpOCa, pemm
(mocnenoBaTeNbHOCTh | MPEAJIOKEHHBIE MPAKTUYECKHE 3a7aHus 0e3
NecTBU); OLINOOK.
Xopomo . CaMOCTOATENBHOCTD | CTyIeHTOM JaH pAa3BEpHYTHI OTBET Ha
(6azoBbIi OTBETA, MOCTAaBJCHHBIA  BOMPOC, TJ€  CTYACHT
YpOBEHB) . Kynbrypa peun; JIEMOHCTPHUPYET 3HaHUs, IPpUOOpETEHHbIE Ha
- AT.A. JIEKIMOHHBIX U CEMMHApCKUX 3aHATUAX, a
TaK)Ke€ TOJyYEHHBIE TIOCPEACTBOM H3YyUEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEepHaJIOB IO
Kypcy, JaeT apryMEHTHUPOBAHHbBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHUYECKOU
peublo, JIOTMYHOCTh M IMOCIEA0BATEIbHOCTh
orBeTa. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpakTUYeCKHe 3aJaHusd ¢ HeOOJbLIIMMHU
HETOYHOCTSIMHU.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEJBCTBYIOIINNA B OCHOBHOM O 3HAHUU
(I10pOrOBbIit IIPOLECCOB  HM3y4acMOW  JUCLMILIUHBI,
YPOBEHb) OTJIMYAIOIIMKACSA HEJOCTATOYHOM TIIyOMHOU

W TIOJHOTOM PACKPBITHUA TCEMBI, 3HAHHEM
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Heynosnersopure
JBHO
(YpoBeHb He
chopmMupoBaH)

OCHOBHBIX  BOMPOCOB  TEOpHH,  CJIabO0
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHH,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHEIE
OTBETHI H MIPUBOANTH IPUMEPBHI,
HEJOCTAaTOYHO  CBOOOIHBIM  BJIaJCHUEM
MOHOJIOTHYECKOW PEYbl0, JIOTUYHOCTHIO H

nocCiaca0BaTCIbHOCTBIO OTBE€TA.
I[OHYCKaCTCSI HCCKOJIBKO OIInOOK B
COACpKaHNUn OTBCTa )51 peIICHUH

IIPAaKTHUYECKUX 3aaHUM.

CTyaeHTOM JaH OTBET, KOTOPBIA COJEPIKHUT

psn CEPBE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIMKA HE3HAHHE IMPOIIECCOB
n3y4yaeMoi MPEeIMETHOMN obnacry,

OTJIMYAIOMINKACS HETITyOOKUM PacKpBITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJIn3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJIOTMUYECKOU
peublo,  OTCYTCTBMEM  JIOTMMHOCTH U
II0CJIEZI0BATEIBHOCTH. BoiBogs!
IIOBEPXHOCTHBI. PenieHne NpakTUYEeCKUX
3alaHUi HE BBINOJIHEHO. T.e CTyAeHT He
CIOCOOEH OTBETUTH Ha BOIPOCHI JIaXe MpHU
JOTIOJIHUTEIBHBIX ~ HABOAAIIMX  BOIIPOCAX
[IPENOAaBaTelIs.
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METOIMYECKHE YKA3ZAHWS 1151 OBYYATOIUXCS 10 OCBOEHUIO
TACIATLITAHBI

Jucunmmna «Pu3ndeckass XUMUsS» HanpasieHa Ha (GopmupoBanue xKomrnereHuui: YK-6,
OIIK-4, TIK-6, I1K-7.

ITpoMexyTouHas aTTecTalys MPeANoaracT 3adeT U dK3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTBCS C
coJiep;kaHueM pabouelt mporpammsl gucuumiuHel (PITT).

JIexuuy UMEIOT LIEIIbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHWM.

[Tpu n3yuennn u mpopaboTKe TEOPETUUECKOTO MaTepraia HEOOX0AUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBINA Ha JICKIIMOHHOM 3aHATUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHON TEME JINTEPATYyPHI;

- IIpU CAMOCTOSTEIbHOM H3YYEHHM TEOPETUYECKOW TEMBl CHENaTh KOHCHEKT, HCIOIb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble MCTOYHMKM W pecypchl HMHQOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOU ceTh « HTepHeT»

- TIPU TIOJTOTOBKE K MPOMEKYTOYHOW aTTECTAIMH TI0 MOJYJIIO MCIIOJIb30BaTh MaTepHuaibl (poHma
OLICHOYHBIX CPEJICTB.

JlaGoparopHble 3aHATHUSI MPOBOAATCS C LEJIbI0 YINIYOJIEHHS M 3aKpeluyieHUus 3HaHHM,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoil.

[Tpu nOATrOTOBKE K 1a00pPaTOPHOMY 3aHSATHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepUall 110 331aHHOI TeMe;
- IIPY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 3aJlaHUM, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganun mo padore ¢ Hay4YHO! M y4eOHOM JIUTEPATYPOil

Pabota ¢ yueOHOI 1 HayqHOU TUTEPATYPO SIBIISIETCS TJIABHOU (DOPMOM CaMOCTOSTENBHOM
paboThl U HeoO0XoAMMa MpHU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3adeTy. OHa BKJIIOYAET NPOpabOTKy JEKIIHOHHOTO
MaTepuanga — H3Yy4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JMTEPATYphl 0 TEMATUKE JIEKIIHM.
KoHcnekT nexkuum IoimkeH cojep)karh pedepaTHUBHYIO 3allMCh OCHOBHBIX BOIIPOCOB JIEKIIUH,
IPEUIOKEHHBIX TpernojaBaresieM cxeM (IIpU HMX JEMOHCTpalllu), OCHOBHBIX HCTOYHUKOB M
JUTEpaTyphl IO TEMaM, BBIBOJBI MO KaxaoMy Bomnpocy. KoHcleKT nomkeH ObITh BBIIOJIHEH B
OTHeNnpHONW TeTpanu mo mpeaMery. OH JoKeH ObITh aKKypaTHBIM, XOpOLIO YHUTaeMbIM, He
COJIEpKaTh HE OTHOCSILYIOCS K TeMe HH(POPMALIMIO TN PUCYHKH.

KoHcnekTsl HaydHOI IMTEPATyphl IPU CAMOCTOSITENILHOM IMOATOTOBKE K 3aHATHUAM JIOJKHBI
OBITH BBIMIOJIHEHBI TAKXK€ aKKypaTHO, COJEp>KaTh OTBEThl HA Ka)/Ibli MOCTAaBIECHHBIH B TeMe
BONPOC, HMMETh CCBUIKY Ha HCTOYHHMK HMH(OpMAnMu C 00sM3aTeNbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOAAa M3JAaHUS MCIONb3yeMOHl Hay4yHOW mnuTeparypbl. KOHCHEKT MoOKeT ObITh
OMOPHBIM (COZEPKATh JINIIL OCHOBHBIE KIIFOUEBBIE MO3UIMH), HO IIPU 3TOM IO3BOJISIOIIUM J1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMPEENSIeTCS CaMUM
oOyJaromumcs.

B nporuiecce paboThl ¢ yueOHON U HAyYHOH JTUTEPaTypOoil 00yUYaIOLIUICS MOKET:

- JlenaTh 3alUCU IO XOAY 4YTE€HHsS B BUJIE NPOCTOrO WM Pa3BEPHYTOro IUIaHa (CO34aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3HUCHl (IUTHUPOBAHUE HambOoyee BAXKHBIX MECT CTaTbM WJIM MOHoOrpaduwu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTALMU (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO37]aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HCHI).
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