[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 24.11.2023 15:51:09

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWUHOBPHAYKU POCCHUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHI HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

YTBEPXIAO

[TpopekTop no yueOHOMH

¥ METOJMYECKO paboTte
b.B.IlexapeBckuii

«22» wuronsa 2021 r.

Padouasi mporpaMMa JUCHHIIMHBI

OU3SNYECKASA XUMUA

Hanpasnenue moaroToBku
18.03.02. DHepro- u pecypcocoeperaoiime npouecchbl B XUMHYECKOH T€XHOJIOTHH,
He(pTeXUMHUH H OMOTEXHOJIOTHHI
HanpapiieHHOCTB MporpaMMbl OakaiaBpuaTa
Bce HanpaBJIeHHOCTH
KBanuduxamms

bakanasp

®opma 00yueHust

3aounas

@akynbTeT XMMHH BellleCTB M MaTepHAJIOB b1.0.26

Kadenpa ¢usnueckoii xumun

Cankr-IlerepOypr
2021



JIMCT COI'JIACOBAHUA

JIomKHOCTB pa3paboTynka

TToamuce

Yuenoe 3Banme,
(haMuIIvsI, WHUIIAATIBI

JlouieHT Kad. GpU3HIECKON XUMUU

JoueHT kad. GpU3HIECKON XUMUHU

Houent Marysenxo M. IO.

Houent Axynosa FO.I1.

PabGouas mporpamma JUCHOUILINHBI «Pu3uyecKas XUMHU O6CY)KI[eHa Ha 3aC€JaHHuHn Ka(bel[pbl

(bU3HYECKON XUMUUN

npoTokoia ot 19 anpenst 2021 . Ne 10

3aBenyromnuii kageapoit

C.T. U3otoBa

OI[O6p€HO yqe6H0'MeTOHquCKOﬁ KOMMCCHEH (I)aKy.]'ILTeTa XUMHUHU BCUICCTB U MATCPHUAJTIOB

npoTokod oT «17» utons 2021 r. Ne 9

IIpencenarens

C.T. HU3oroBa

COI'JTACOBAHO

PYKOBOIH/ITCJII) HaITpaBJICHHA IIOATOTOBKHA

1. A. CmupHOBa

Hupextop OubmmoTexn

T.H. Crapoctenko

HauanpHUK METOIMYECKOTO OTAEHA
yu4e0HO-METOINYECKOTO YIIPABICHUS

T.W. Bornanosa

HauansHuk
yu4e0HO-METOIMYECKOTO YIIPABICHUS

C.H. Jleaucenko




COJEPXAHUE

1.ITepedeHb IAHUPYEMBIX PE3yIBTATOB OOYUCHHUS 110 JUCIUTIIMHE, COOTHECCHHBIX C

IUTAHUPYEMBIMH PE3yJIbTaTMU OCBOCHHUS 00pa30BATENbHOMN TUCHUIUIUHBL. .....eueeneeneennen.. 4
2. MecTo AUCIUIUIMHBI B CTPYKTYpE 00pa30BATEIbHOM MIPOTPAMMBI. ... ..uvseneeenreenneennneannnns 6
I @103 Y 0911 (6117118117050 S 6
LA @03 (S 01> %0207 (el 14 (10200 1121 512 7

4.1. Pa3aenpl JUCHUIITIAHBL ¥ BUIBI BAHITHI . .« o v vttt et e e e e e e et 7
4.2.. 3aHATUS JTEKIMOHHOTO THITA. . .. ettt tuteentte et et et e eate et e et et e aae e et e nneeeaaeenne 7
4.3 3aHATUS CEMUHAPCKOTO THIIA. . .. tveuteentte et enteenaeenteetaeaateenteeaneeenteenneeaeeennen 9
4.3.1. CeMUHAPBI, MPAKTHUCCKUE BAHITHI . .eueeenttenneeenneenneenneenneeanneenneeaeeenneennans 9
4.3.2. 3aHATUS TAOOPATOPHOTO THIIPA ... eneeeeeneeneeententeate et eaeeateee et et eteaneeeennes 10
4.4. CaMOCTOSTEIBHAS PAOOTA OOYUATOIIIHXCS « .. e nveneenteteeneenteateeneeeeeneeneeaeeeneaneenans 11
4.5. TeMbl HHAMBUIYATBHBIX BATMAHII .. \tuttetteete et et e et eteateeaeeeeeeaeenneeeneeaes 11
5. IlepeyeHnb y4eOHO-METOAMICCKOTO 00SCTICUCHUS IS CAMOCTOSITEIIBHON pabOThI
OOYUAOIIUXCS TIO UCHIHTIIIIHE . .« .« e ee et etteeeete et et et et et e et e et et e e e et e e eneeneeeaeans 12

6. @OHJI OLIEHOYHBIX CPECTB JAJISl IPOBEACHHS IPOMEKYTOUHON ATTECTALUU ...e'veeeennennnen. 12
7. Ilepedenp y4eOHBIX U3IaHHHA, HEOOXOIUMBIX [UISI OCBOCHUS JUCIUTUIAHBL. . ... veneenenenne. 13

8. IlepedeHnb 37€KTPOHHBIX 00PAa30BaTEIbHBIX PECYPCOB, HEOOXOIUMBIX ISl OCBOCHHUS

BI85 (0300500010705 0 SO 13

9. Metoandeckue yKkazaHus U 00Y4arOIIUXCs IO OCBOSHUIO JUCIIMIIITUHBL. . ....vveeenennn.... 13

10. Ilepeuenb HHPOPMALIMOHHBIX TEXHOJOTUM, UCTIONB3YEMbIX ITPU OCYILIECTBICHUH

00pa30BaTEIHLHOTO MPOIECCA MO AUCIIUTIIIIIHE . ..vuettenteenneeenteenneenneeenneennneanneenneennens 14
10.1. THOOPMAITMOHHBIE TEXHOIOTHH .. ..uetttttentetteneeneeate et ateeneete e eateaneaneeneanns 14
10.2. TIPOTPAMMHOE OOCCTICUEHUE. . . ..« ee et eneetteteteat et ettt et et e et ee e e et e eaeneeneaaens 14
10.3. ba3bl JaHHBIX U UHPOPMALIMOHHBIE CIIPABOUHBIE CHUCTEMBI. . ... ueeneeneeneannenneaneenns 14
11. MaTepuaibHO-TEXHUYECKOE 00eCrIedeHuEe OCBOCHHS TUCIIUIUIMHBI B X0/1€
peanu3ayi 00Pa30BATEIBHOM MPOTPAMMBL. . . ... uttttent ettt et et eteeteteneeneneenaenens 14
12. OcoOeHHOCTH OCBOEHUS AUCIUIUTMHBI HHBAIMAMH U JTUI[AMH C OTpaH4YeHHBIMH
BO3MOMKHOCTSIMHE 3ITOPOBBS . . . .« et euetee ettt ennteeeataee et ee e aaae e et ee e enaeeeanteeeannaeeennnes 14

ITpunoxennsa: 1. ®OHI OLIEHOYHBIX CPEACTB IS TPOBEACHUS IPOMEKYTOUHOMN aTTeCTALIMN



1. Hepeqeﬂb IJIAHUPYEMBIX peE3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C INIAHUPYEMBIMHU pPE3yJIbTaTaMHU OCBOCHUSA

o0pa3oBaTe/IbHOM NPOrPaMMBI.

B pesynbrare 1uis ocBoeHuUs: 00pa3oBaTesIbHOM MPOrpaMMbl OakasiaBpraTa 0OyJaroIMiCs JOJKEH OBJIACTh CIACAYIOIUMH Pe3ylibTaTaMu

O6yLIGHI/I${ 10 JUCHUITIIMHE

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(1eckpunTOpHI)

OIIK-1
CriocoOeH n3y4arh, aHATHM3UPOBATH,
CIIOJIB30BaTh MEXaHU3Mbl XUMHYCCKUX
DEAKLIM, MPOUCXOJAIINX B
reXHOJIOTHYECKHUX Mpolieccax 1
DKPYXaIOIeM MUPE, OCHOBBIBASCh HA
BHAHUSX O CTPOCHHMH BEIIECTBA, MPUPOJIE
XKHUMHYCCKOI CBS3H U CBOMCTBAX
DA3IMYHBIX KJIACCOB XUMHYECKHUX
DIIEMEHTOB, COCAUHCHHUN, BEIICCTB U
MaTepHaIoB

OIIK-1.1

Hcnonp30BaHne 3HaHUM OCHOBHBIX IOHSTHIA,
3aKOHOB M 3aKOHOMEPHOCTEH (pr3nyeckoin
XHMHH O CTPOCHHH BELIECTBA, IPUPOJIE
XMMHYECKOM CBSI3M M CBOMCTBAaX pa3IMYHBIX
KJIaCCOB XMMHYECKHX AJIEMEHTOB,
COCIMHEHMH, BEIIECTB U MAaTEPUAJIOB IS
M3YyYCHUS] XUMUUYECKUX PEaKILIHi,
MIPOUCXOJIAIINX B TEXHOJIOTHYECKUX
MPOLECCAX U OKPYKAIOIIEM MUPE

3Harth:

- OCHOBHBIC TIOHATHUS, 3aKOHBI U 3aKOHOMEPHOCTH
(bU3NYECKON XUMHH, TEPMOJMHAMUYCCKHAE M KHHETUYECKUE
napaMeTphl IPOIECCOB U (PU3UKO-XUMUICCKHE
xapakrepuctuku Bemects (3H-1);

- OCHOBHBIE SKCTICPUMEHTAIBHBIC METOIBI U3YUCHUS
(bu3MKO-XUMHUYECKUX CBOUCTB BetiecTs (3H-2);

- METOJIMKH JIA0OPATOPHBIX pabOT, H3JI0KCHHBIX B
1a00paTOPHOM (PU3UKO-XUMHUECKOM npakTukyme (3H-3)
Ymers:

- OTIPECIIATh U KIacCUPUIIMPOBATH U OOBSCHITH OCHOBHBIC
(DU3HKO-XMMUYECKHE TTPOIECCHI TS U3YICHHUS XUMHUICSCKIX
peaxIuii, MPOUCXOIAIINX B TEXHOJIOTHUECKUX MPOIeccax U
okpyxkaroriem mupe (Y-1);

- IPUMEHSATH IKCIIEPUMEHTAIBHBIE METOIbI U3YUEHUS
(U3NKO-XUMHUECKUX CBOUCTB BemiecTB (V-2);

- BBITIOJIHATH CTaHJAApPTHBIE OMEPAIIMU TIPH BBHITTOTHEHUN
1a60paTOPHBIX padoT MO GU3UIECKON XUMHH 110 U3YICHHUIO
CBOCTB BEIIECTB U MAaTEPUAIIOB C COOJIIOICHUEM TEXHUKH
oe3omacHocTH (Y-3).

Baagern:

- METO/IaMH BBISBJICHHS U KJTaCCUPUKAINS (DU3HKO-
XUMHYECKHUX TPOIECCOB JUIS U3YUCHHS] XUMUIECKIX
peaknui, MPOUCXOASIINX B TEXHOJOTHIESCKHX TIPOIeccax U
okpyxkatoreM mupe (H-1),




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIIUNA

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpHl)

- 9KCIIEpUMEHTAIILHBIMU METOIaMU OTpeiesieHus (PU3uKo-
XUMHUYECKHX CBOMCTB BemiecT (H-2),

- HaBBbIKaMU OLICHKH MOTPEIIHOCTH OIpeiesieMbIX (PU3UKO-
xumuyeckux BenmyuH (H-3).




2. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/bHOM NPOrPaMMBblI.

JluciuiamHa OTHOCUTCS K quciurinHaM oOs3arenbHor yactu (b1.0.26) u n3yuaercs Ha
2 u 3 xypce.

B MeToauveckoM IUiaHe MUCIUIUIMHA ONMPACTCS Ha 3HAHWS, IMOJYYCHHBIC CTYJICHTAMHU
paHee Mpu U3y4YeHUH HEOPTaHUIECKOW, OPTAaHMYECKON XUMUHU, MATEMAaTUKU U (PU3UKH.

[TosrydeHHBbIE B IPOLIECCE H3YUCHUS TUCIUIUTHHBI « DH3ndeckass XUMUsD» 3HAHHS, YMCHHUS,
HABBIKM MOTYT OBITh MCIOJB30BAaHBI B HAay4HO-HCCIIEIOBATEIbCKONW padoTe OakaimaBpa W TpU
BBITIOJTHCHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

3. O0beM JUCHHUILINHEI.

Bup yueOHOi# pabOThI Beero,

i p 3E/akanem. yacoB

OO0masi Tpy10eMKOCTb M CUUILINHBI 10/ 360

(3a4eTHBIX eIUHALY aKaJEeMUUECKHUX Y4acOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 30
3aHATHS JIEKIHOHHOTO THIIA 8
3aHATHS CEMUHAPCKOTO TUIIA, B T.4. 22

CEMUHAPBI, MPAKTHYCCKUE 3aHIATHS 8
nabopaTopHbIe PaObOTHI 14

KkypcoBoe npoekTtupoBanue (KP wmu KIT) -

KCP -

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas padoTa 312

®opma Tekyiero koutpoJs (Kp, pedpepar, PI'P, scce) 4 Kp

®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3ameHn) 2 3k3ameHa/18




4. Conepsxkanue IUCHUIIIHHBI.

4.1. Pa3zgesnbl AMCHUILIMHEI U BUABI 3aHATHIA.
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1. Xumuyeckas 2 2 4 62 OIIK- | OIIK-1.1
TEPMOIHHAMHKA 1
2. da30BbIC paBHOBECUS 2 2 4 64 OIIK- | OIIK-1.1
1
3. DIEeKTPOXUMUYECKUE 1 1 2 64 OIIK- | OIIK-1.1
CUCTEMBI 1
4 Meroabl u3ydeHus 1 1 - 62 OIIK- | OIIK-1.1
CTPOEHWUSI BEIIECTRA. 1
5. XuMHuueckasi KHHETHKa 2 2 4 60 OIIK- | OIIK-1.1
1




4.2. 3auaTus JeKIUOHHOI0 THIIA.

Ne O6bem
HaumenoBanue TeMbl uanoBannonnas
pasnena aKa.
U KpaTKOE COAEPKAHNE 3aHATUS dopma
JUCHUTITUHBI 4achl

1 XuMHuueckasi TEpMOJIMHAMHKKA. | Havano 2  [TpaauIMOHHAS

TepMOJAMHAMUKU. BHYTpEHHSIS SHEPTHS U SHTAJIBITUA. IeKIIMS,

Tepmoxumust. 3akoH I'ecca. DHepreTnyeckue 3G PeKThI nENIEE
npu (pa3oBBIX MPEBPANICHUSIX U B XUMHUECKUX BU3yaln3alIus
peakuusax. PU3n4ecKuil CMBICI SHTPOIHUH U €€

M3MEHEeHHe Tpu (ha30BBIX MPEBPAIICHHSIX U B

XUMU4ecknx peakuusx. CBodoaHas 3Heprus ['mb0ca n

ee puzmueckuit cMpicia. JIMHaMUYECKU XapakTep

XUMHYECKOro paBHoBecus. KoHcTaHTa paBHOBECHS

XUMHUUYECKON peaklnu. Y paBHEHHUE N300aphl

XUMUYECKON peakuuu. BolpaxkeHue 111 KOHCTaHT

pPaBHOBECHSI TOMOTE€HHBIX M T€TEPOTCHHBIX XUMHUUECKUX

peakuui. [Ipunnun Jle-IllaTense.

2 Ocnonble nonsTus. [IpaBmito a3 'n66ca. 2  [TpaguIMOHHAs
OIHOKOMIIOHEHTHBIE CUCTEMBI. Y paBHEHUS U IeKIHS,
JUarpaMMbl. IeKLHsI-
['omoreHHbIE IBYXKOMITOHEHTHBIE CUCTEMBI. BHU3yaau3anus
WneanbHble U HeHUleaabHbIE CUCTEMBIL. 3aKOH Payis.
3axoH ['enpu. J[uarpaMMbl COCTOSIHUS B paBHOBECUU
AKUJKOCTh — Map.

KosnmuraruBHble CBOMCTBA.
Juarpammbl 1aBkOCcTA. OCHOBHBIE TUIIBI IHArPaMM.

3 DneKTpoxumMusi. MexaHnn3M BOZHUKHOBEHHUS CKauka 1  [rpagunuonHas
[MOTEHIMala Ha TPAHUIE METAJTI—HUOHBI METAJLIIA. NENINES
DNeKTpOAHBINA oTeHIMaN. BogopoaHas mikana NENIGES
[MOTEHIMAIOB. Y paBHeHUEe HepHeTa 711 paBHOBECHOTO BH3yau3alus
BIEKTPOIHOIO MOTeHIMaNa. TUIbl 3JIeKTpoaoB. Turbl
raJIbBAHUYECKUX DJIEMEHTOB. Tabiuila CTaH1apTHBIX
[MOTEHIMAJIOB . DIIEKTpUUECKasi IPOBOJUMOCTh
[PaCTBOPOB AJIEKTPOJINOB.

4 MeToabl U3y4EeHHs] CTPOCHUSI MOJIEKYJ, OCHOBaHHbIE Ha 1  [rpagunuonHas
DIEKTPUYECKUX CBOMCTBAx. [Tonspusyemocts, IeKIus,
pedpakius. NENIGES
OnTuyeckne METOAbl HM3YYEeHHs] CTPOCHHS BEIIeCTBa BH3yau3alus

OOmast XapakTepUCTUKA MOJEKYJISIPHBIX CHEKTPOB.
Vcnonb3oBanue 3akoHa Jlambepra-byrepa-bepa npu
M3Y4EHUU CIIEKTPOB.

Haxoxzaenus MOJIEKYJISIPHBIX KOHCTaHT n3
BpallaTeIbHbIX u KoJie0aTenbHbIX CIEKTPOB
MTOTJIOLEHUS.

CrieKTphl KOMOHMHAIIHIOHHOTO paccesHus,

COIMTOCTABJICHUC UX C I/IK-CHGKTpaMI/I.




Ne O0BeM
HaumenoBaHue TeMbl uanoBannonnas
pa3nena aKaj,.
1 KpaTKoe Cofiep KaHue 3aHSATUS dbopma
JUCIIAILINHEI Jachl
5 Xumuyeckass KHHETUKA. KuHeTnueckue KpuBhbIE. 2 TpaauLIMOHHAS

CKOpPOCTh XMMHUYECKOUN peaklnu. 3aKOH JEHCTBYIOIIUX
Macc. Kunetnueckue ypaBaenusi. KoHcranTa CKOpocTu
XUMHYECKON peakiuu. [Iopsaok U MOJIEKYJIIpPHOCTh
XUMUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH
XMUMHYECKOM peaKIuu OT TEMIIEPATYyphbl. JHEPIrus
AKTUBAIMU. YpaBHEHUE AppeHuyca.

["eTeporeHHsbIe, IIEMHbBIE, POTOXUMUYECKUE PEAKIIUH.
Peakiuu B pacTBOpax.

SIBneHne karanusa. ['OMOreHHbI U reTepOreHHbII
KaTalln3.

TTEeKITHS,
ITCKITHS-
BHU3yaJIA3aIus

4.3. 3aHATUS CEMUHAPCKOI0 THIA

4.3.1. CemuHapbl, NPpaKTHYeCKHE 3AHATHS.

No HanmenoBanue Tembl O6bewm,
WNunoBarmonHas opma
pasziciia M KpaTKoOe COACpKaHuEC 3aHATUS aKaj. 4achbl
1 [[puMeHeHrne 3aKOHOB TEPMOJAMHAMUKH IS 2 BaHsATHE — KOHDEPEHIHS,
pacueta TeMIOBBIX A(P(HEKTOB XUMHUECKUX AKTUBU3ALIMS TBOPUYECKON
peaklMii ¥ KOHCTAHTHl pPaBHOBECHUS 3aKOH MesTeTbHOCTH,
['ecca u cnencTBus u3 Hero. 3akoH Kupxrodda. [perilaMeHTUPOBAHHASA
IMTUCKYyCCUS
2 Hcnonb3oBanue ypaBHeHus Knaysuyca- 2 BaHITHE — KOH(EepeHIus,
Kianeiipona ajist pacuera temnepaTypsl AKTUBU3ALIHAS] TBOPUYECKON
KUIICHUS U TEIUIOThI NCIIAPEHHUSI BEIIECTBA. MesATeTbHOCTH,
AHaJIM3 TUarpamMM paBHOBECHUS KUIKOCTh <> [periiaMeHTUPOBAHHAS
Map 1 KPUCTAJLIbI «<>XHUIKOCTb IMUCKyCcCus
3 ["anbBaHMveckue anemMeHTsl. Pacuer 1 BaHITHE — KOH(EepeHIus,
MOTEHITMAIOB 3J1eKTpo0B. Beruucnenue 3/1C AKTUBU3ALIHAS] TBOPUECKON
1 TAJIbBAHUYECKUX DJIEMEHTOB. MesTeTbHOCTH,
TepMoMHaMKKa TAIbBAHUYECKUX DJIEMEHTOB. [perIaMeHTUPOBAHHAS
DJIEeKTpUYECKasi IPOBOJUMOCTb PaCTBOPOB IMUCKycCus
PIIEKTPOJIUTOB OT KOHIICHTPAIUH
4 Hcnonp3oBanue ypaBHeHui Knaysuyca- 2 BaHsATHE — KOH(DEPEHIH,

Mocottu, [ebas, Jloperru-Jlopenna nms
pacueTta MOJISIpHOU pedpaKkiiy U AUTIOIBHBIX
MOMEHTOB BEIECTBA

AKTUBU3AIIAS] TBOPUYECKON
IEeATENBHOCTH,
[perIaMEHTUPOBaHHAs

NIACINCOTAA




Ne HaumMmeHoOBaHUE TEMBI O0nbeMm,
WNuHoBanmonHas gopma
pasziciia U KPAaTKOE COEPKaHUE 3aHATUS aKal. yachl
5 MeTtob1 onpe/iesieHns MopsAIKa U KOHCTAHTBI 1 BaHATHE — KOH(epeHIus,
CKOPOCTH XMMHYECKON peakiuu. Beruncienne AKTUBU3ALIUSI TBOPUYECKON
PHEPTrUU aKTUBAIUU U TEMIIEPATyPHOTO eI TeIbHOCTH,
KOX(PUITMEHTa XUMUIECKON PEAKITHH. [periiaMeHTUpPOBAHHAS
ITUCKYyCCUS
4.3.2. 3ansATHs J12a00PATOPHOTO THIIA.
Ob6bem
NuHoBaunoHHas
n/n HaumeHoBaHue TeMbI KpaTKOE COACpKAHKE aka. (bopma
3aHATHUS Yachl
1 Ornipezenienre TeII0Thl PACTBOPEHHS COIU 2 METOJ MaJIbIX
rpynmn
2 OrnpezesieHre MOJISIPHOM MacChl BEIIECTBA 2 METOJ MaJIbIX
METOJIOM KPUOMETPUU rpymnm
3 NccnenoBanue 3aBUCUMOCTHU AaBJICHUS 2 METOJ MaJIbIX
HACBILIEHHOTO Mapa BELIECTBa OT rpynmn
temriepaTypbl. OnpeniesieHue MOJISIpHON
TEIUIOTHI UCTIAPEHUS BEIECTBA
4 [TocTpoeHue auarpaMMbl <«GKUIAKOCTb — Hap» 2 METO/T MaJIbIX
KOMITOHEHTHOUM CHUCTEMBI 110 rpym
9KCIIEPUMEHTAIBHBIM JAaHHBIM
5 H3mepeHue 37eKTPOIHBIX MOTEHIHATIOB U 2 METO/T MaJIbIX
O/1C ranbpBaHUYECKUX JIEMEHTOB WIH rpynmn
onpenenenue pH pactBopoB, cTeneHu u
KOHCTaHTBI THJIPOJIA3a COJTU METOJIOM
noteHuomeTpud. [loTeHmomerprueckoe
TUTPOBAHUE
6 H3ydeHue 3aBUCUMOCTH AIEKTPUUECKON 1 METO]T MAJIBIX
MIPOBOJIMMOCTH PACTBOPOB CUIIBHBIX WJTH rpym
CJa0BIX ANIEKTPOIUTOB OT KOHIIEHTPAIIUH.
KoHaykToMeTprueckoe TUTpOBAaHUE
7 OrnpezenieHre cocTaBa pacTBOpa 1Mo yAeTbHON 1 METO/I MaJIbIX
pedpakuu rpymnmn
W
8 OrnpezeneHre KOHCTAHTBI CKOPOCTU PEAKIIMH 2 METO/T MaJIbIX
MIepPBOTO TOpsIKa (HampuMep, THIPOJIn3a TPYIII
caxapo3sl (HHBEPCHUHU caxapa))

4.4. CamocTosiTeJIbHAsA padoTa 00y4aroMXcs.




No [lepeuenb BOIPOCOB IJist O6bewm, dopma KOHTPOJIS
paszznena CaMOCTOSITENTLHOT'O U3yUCHHS aKaJ. 4ackel
JUCIUTIAHBI

1 BolnosiHeHne MHAMBUTYalIbHBIX 3aJJaHUM 110 62 3amura
TeMe: XUMHUecKast TepMOIUHAMUKA. KOHTPOJIbHBIX

pabot

2 BolnosnHeHne MHAMBUTYalIbHBIX 3aJaHUM 110 64 3amura
(ha30BbIM PBHOBECHSIM. KOHTPOJIbHBIX

pabor.

3 BrinonHenne MHAMBUYaIbHBIX 3aJaHUN TIO 64 3ammra
anekTponpoBogHocTd U DJC KOHTPOJIbHBIX
raJIbBAHUYECKOTO JIEMEHTA pabor.

4 BrimonHenne nHIUBUya IbHBIX 33JaHUN IO 62 3amura
OTIPEIIEHUI0 MOJIEKYIISIPHBIX KOHCTAHT. KOHTPOJIBHBIX

pabor

5 BrlmosTHeHNE MHAWBHTYaTbHOBIX 33/ IaHUN 60 3amuTa
M0 KUHETHUKE. KOHTPOJIbHBIX

pabor

4.5. TeMbl KOHTPOJILHBIX PadoT

K. p. Nel — Pacuem mennoeozo 3¢hghekma xumuueckoiut peakyuu. Pacuem xoncmanmel
PAaBHOGECUA XUMUYECKOT PeaKyuu npu 3a0aHHOU memnepamype

K. p. Xe2 — Vpasenenue Knanenpona -Knaysuyca

Ananusz ouazpamm pagnosecus HcuoKoCms - nap

Ananu3 ouazpamm naaekocmu

K.p Ne 3 — Dnexkmpoonvie nomenyuanvt u 3/1C 2anveanuueckux 31emenmos
InekmponpoeooHocms pacmeopos ciadvlx INEKmpoIumos

dnekmpuueckue ceolicmea moieKyn

K. p. Ne 4

Bpauwjamenvnule cnekmpul 08yxXamomuvix MoaeKy

Konebamenvnvie cnekmpbot 086yxXamomHbvixX MOJIEKYL

Kunemuxa xumuueckux peaxkyui

5. Ilepedennb y4eOHO-METOAHYECKOTO 00ecedeHHs NJIsl CAMOCTOSITeIbHOI PadoThI
o0y4yaromuxcsi o JMCHHUIIMHE.

Metoanyeckue yKazaHus sl 00yJaroIuXcs 10 OpraHU3aIuy CaMOCTOSATENIEHOW paboThI
[0 AMCLUIUIMHE, BKII0Yas IepeueHb TEM CAaMOCTOSTEIbHON paboThl, POPMBI TEKYIIIETO KOHTPOJIS
10 JTUCHUITJIMHE U Tpe6OBaHI/I${ K UX BBIITOJTHCHHIO PA3MCEIICHEBI B BHGKTpOHHOﬁ I/IH(l)OpMaHI/IOHHO-
obpazoBatensHoi cpeae CIIGI TU(TY) Ha caiite:
http://media.technolog.edu.ru .

6. @OHJ OLIEHOYHBIX CPEICTB JJIsl IPOBEICHUSI IPOMEKYTOYHOM aTTecTaluu

HpOMC)KYTO‘-IHaH aTrTeCTalud 1o JUCHUIITIMHE ITPOBOJAUTCA B (bopMe ABYX DK3aMCHOB.



K cpmaue sk3aMeHa JOMYCKAIOTCS CTYACHTHI, BBINOJHUBIIME BCE (HDOPMBI TEKYILETro
KOHTPOJISL.

DK3aMeH TpeayCMaTpUBAIOT BBIOOPOYHYIO IPOBEPKY OCBOCHUS MPEAYCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLUMH U KOMIUIEKTYIOTCS BOIpOCaMu  (3alaHUsIMH) JIBYX BHJOB:
TEOPETHUUECKUI BOMPOC (AJ1s1 MPOBEPKHU 3HAHUM) U KOMIUIEKCHAs 3aja4a (Isl MPOBEPKU YMEHUIA
1 HaBBIKOB).

B npunoxxeHun npuBOIUTCS NEPEYEHb BOMPOCOB K 3K3aMEHY 10 OTAEIbHBIM pa3ieiaM
Kypca.

[Ipu cpgaue sK3aMeHa CTYJEHT IOJIydaeT OWieT, B KOTOPOM HMEETCS TpU BOMpoca U3
NepeyHsl BOMPOCOB U 3ajaya Mo OJHOMY M3 pa3lieloB Kypca, BpeMs IMOATOTOBKH CTYyJEHTa K
YCTHOMY OTBETY - 10 45 MUH.

B npuiioskeHnn npuBOIUTCS MEPEUYCHb BOIIPOCOB K 9K3aMEHY 10 BCEM pazjieiaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OuMIieTa:

BapuanTt Ne 1

1. 3aBucumocts TemaoBOro 3¢p¢dexkra  XUMUYECKUX  peakuuil  oT
temneparypsl. YpaBHenue Kupxroda.

2. JlaBneHue mapa HaJl CMEChIO B3aUMHO HEPACTBOPHUMBIX KHUIKOCTEH.
IleperoHka ¢ BOISHBIM IIAPOM.

3. Bpamarensubie  crektpsl.  OnpejeneHHe MOMEHTa WHEPIHMH U
PABHOBECHOI'O MEXbAJEPHOIO pPACCTOSHUS JUISL JBYXBAJEHTHBIX M
JMHEWHBIX MHOTOATOMHBIX MOJIEKYJ U3 CHIEKTPAIbHBIX JAHHBIX.

4. Omnpenenutb TEPMOAMHAMHUYECKYIO BO3MOXHOCTH OOpa3oBaHUS
MetaHa 1o peakuun CSy + 4H, = CHy4 + 2H2S npu T=1000K.

@DOoH/T OIIEHOYHBIX CPEJCTB 0 AUCIHMILUIMHE NpeAcTaBieH B [Ipunoxenuu Ne 1

Pesynbrarthl OCBOEHUS AUCHUIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIM I BCEX
AJIEMEHTOB KOMIIETCHIIMM JOCTUTHYT MOPOTOBBI YPOBEHh OCBOCHHSI KOMIIETCHIIUM HA JTAHHOM
JTane — OLEHKA «yJI0BJIETBOPUTEIHHO.

7. IllepeyeHb y4eOHbIX M31aHMI, HEOOXOAMMBIX /15l OCBOCHUS THUCHMILINHBI.

a) neyaTHbIe U3IAHMS:

1. Adanacwen, b.H. ®uznueckas xumus: yueb. nocoodue 11 By30B / b.H. Adanacees, 10.11.
AxynoBa. — Caskr - [letepOypr: Jlanp, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

2. Crpombepr, A.I'. ®uznueckas xumus /. A.I'.Ctpombepr - Mocksa: Beicias mkomna, 2009
- 527c. - ISBN 978-5-06-006161.

3. Kparkuii cnpaBounuk (usuko-xumuueckux BeaumunH / pea. A. A. Pasmens, A.M.
[TonomapeBa — Mocksa: OO0 «TUJl «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [IpakTiueckue paboThl 1O (U3MUECKON XUMUU: yueOHoe rmocobue /st By3oB/ pen. K.II.

Mumenko, A.A. PaBnmens, A.M. IlonomapeBa. - 5-¢ wuzm.mepepab. — Cankrt IletepOypr:
[Tpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. dusnueckas xumus. Teopus u 3agaun: yuebnoe nocoodue / FO.I1. Axkynosa, C.I'. 3oToBa,
O.B. Ipockypuna, M.A. Yepenkoa. — Cankt_IletepOypr : Jlanp, 2018. - 228c.- ISBN 978-5-
8114-3057-4.

0) 3JIEKTPOHHbBIE U3IAHUS



1/ AdanacweB, b.H. ®usuyeckas xumusi: yue6. nocodue s By3oB / b.H. Adanacekes, FO.I1.
AxynoBa. — Cankrt - IlerepOypr: Jlawp, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlans:
3JIEKTPOHHO-OnOMoreunas cuctema- URL:https//e.lanbook.com (16.11.2020)/- Pexwum goctymna:
TS 3aPETUCTPHP.MI0JIb30BATEICH.

2/ ®usnueckas xumus. Teopus u 3agaun: yueonoe mocobue / FO.I1. Akynosa, C.I'. M3otoBa, O.B.
[Tpockypuna, M.A. UepenkoBa. — Cankr IletepOypr : Jlanp, 2018. - 228c.- ISBN 978-5-8114-
3057-4 /[ Jlans: snekrponHo-oubmmoreunas cucrema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum noctyna: [uist 3aperucTpup.moib30BaTeiei.

8. IlepevyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHBIX PECYPCOB, HEOOXOAUMBIX /IJIsl OCBOCHUSA
AUCIHUIIMHBI.

YueOubrii  mman, PIIJ[,  ydeOHO-MeTOomWYecKWe  MaTepuaibl,  pa3MEIIeHHbIE  Ha
http://media.technolog.edu.ru.

DIIEKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

OBC «Jlaub»: https://e.lanbook.com/books/;

AIIEKTPOHHBIN 4HTaNbHBIN 3a1 — bubmmoTex ¢dynnamenrtanpnoit 6ubmmoreku CIIGI TU(TY):
http://bibl.Iti-gti.ru/3BC., .

9. Metonnueckne ykazaHus J1Jis1 00y4arOLIUXCS 10 OCBOECHMIO AU CHHUILIMHBI.

Bce Buapl 3ansatuil no aucuuiuiiie «®dusndeckast XUMUsS» IPOBOASTCS B COOTBETCTBUU C
TpeboBanusimu crnenyromux CTII:

CTO CI'JbI'TH 020-2011. KC YKJB. Bunsl yueOHbIX 3aHsTHHA. JlabopaTopHbIE 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHHUIO.

CTII CIITTH 040-02. KC YK/IB. Busl yueOHbIx 3austuid. Jlekiusa. O6mue TpeOoBaHus;

CTO CII6I'TU 018-2014. KC YK/IB. Buas! yueOHbIx 3anstuii. CeMUHAphI U TPAKTHUECKHE
3aHsaTUA. O0mme TpedoBaHus K OPTaHU3aIlMU U TIPOBEICHHUIO.

CTII CIIOI'TH 048-2009. KC YK YKJ/IB. Buabl yue6Hbix 3anatuii. CamocTosiTeIbHas
iaHupyemas padota cryneHToB. O0mye TpeOOBaHUS K OpraHU3alMK U IPOBEJICHHUIO.

CTII CII6I'TH 016-2014. KC YK YK/B. [Topsaok npoBeieHUs 3a4€TOB U 3K3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOAUMOT0 Ha U3yYeHHE JaHHOW JUCIMILIMHBL, JIy4dIlle BCEro
OCYIIECTBIIAITh Ha BECh CEMECTp, MpeAycMaTpuBas IPU OITOM PETYJIAPHOE IIOBTOPEHHE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM TIPaBHJIHOW OpraHU3allMi yuyeOHOro Ipolecca Ui CTYACHTOB
ABJIIETCS: TUIAHOBOCTh B OpraHU3alliu y4eOHOH paboThl; CEphe3HOE OTHOLIEHHE K H3YYEHUIO
MaTepuana; IOCTOSHHBIN CAMOKOHTPOJIb.

Ha 3ansATus CTyAeHT HODKEH NPUXOAUTh, UMesd Oarax 3HaHUM W BOMPOCOB IO YKe
W3Y4EHHOMY MaTepuaiy.

10. [lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3YeMbIX PH OCYIeCTBJICHUH
o0pa3oBaTeLHOI0 Mpouecca Mo JMCUUIJIHHE.

10.1. UudopManuoOHHBIE TEXHOJTOTHH.
B yuebHOM mporecce o JaHHOM JUCHHUIUIMHE MPETyCMOTPEHO:

= UCIIOJIb30BAaHUHN I/IH(l)OpMaHI/IOHHBIX TEXHOJOTHI - YTESHUE HGKHI/Iﬁ C HCIIOJB30BaHUEM
CIIalI-TIpe3eHTalNI;

- B3aMMOJICHCTBHE C OOYYarOIIMMUCS TOCPEACTBOM JJIEKTPOHHOW HH(POPMALMOHHO-

00pa30BaTeNbHOM cpebl.



10.2. IIporpaMmmHoe obecneyeHue.

Microsoft Office (Microsoft Excel): Office 2007 Russian OLP NL AE (I'ocynapcTBeHHBII
koHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), Office Std 2013 Rus OLP NL
(Kontpaxkt Ne 02(03)15 ot 15.01.2015, cpok nelictBus -20 ner).

LibreOffice (oTKpbITast TULICH3US).

10.3. ba3bl 1aHHBIX U HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrpaBovHO-1I0MCKOBas cucrema «Koncynbrant-ITnrocy.

11. MaTtepuaibHO-TEXHHYECKOE 00ecrieueHue OCBOEHH TMCUMILIUHBI B X0/1€ peau3aluu
00pa3oBaTeJIbHOM MPOrpaMMBbl.

Jlis mpoBeleHHs JIEKLIMOHHBIX M NPAKTUYECKUX 3aHATHH HUCIONb3YyeTcs ayIauTopus,
000pyIOBaHHAs CPEICTBAMH OPITEXHUKU C JIMLIEH3MOHHBIM TPOTPAMMHBIM OO0ECIIEYCHHUEM WU
BBIXOJIOM B UHTEPHET, Ha 33 1Mocal0uHbIX MECTa.

Jlia npoBeneHus JaOOPATOPHBIX 3aHATHH HMCIONB3YIOTCS JIaOOpaTOpPHBIE IMOMEILECHUS
Kadeapbl GU3NIECKON XUMHUH.

12. OcobdeHHOCTH OCBOEHHUS AUCHUIIJIMHBI HHBAJIMAAMHA U JIMHAMHU C O'PAHUYCHHBIMHA
BO3MOKHOCTSAMH 3/10POBbS.

JUis MHBaNIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTSMM Y4YEOHbBIE IPOLIECC
ocyliecTBisieTcss B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuszanuy yd4eOHOro mporecca st
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014.



ITpunoxenue No 1

DoH/1 OLIEHOYHBIX CPEJACTB
JJIS1 IPOBe/eHNs POMEKYTOUYHOM aTTeCTALMH 10
aucouIInae «@usnyeckas XUMHI»

1. TlepeyeHb KOMNETEeHUHUH 1 3TANOB UX (opMHUPOBAHMSI.

WNupekc
Conepxanne Oran GpopMupOBaHUS
KOMIICTCHIIUN
OIIK-1 CnocobeH  u3ydarh, AaHAJIM3UPOBATh,  HUCIOJIB30BaTh | TPOMEKYTOYHBIN

MEXaHU3Mbl XHMHYCCKHX peaKHHﬁ, MNPpOUCXOAAIINX B
TEXHOJIOTHUYCCKUX IIpoHecCax M OKpYXKamImeM MHUPE,
OCHOBLIBAsIChb Ha 3HAHUAX O CTPOCHHUH BCHICCTBA, MPUPOILC
XHMHYECKOM CBSI3U M CBOMCTBaX Pa3JIMYHBIX KJIACCOB
XHUMHUYCCKUX 9JICMCHTOB, COCI{I/IHGHI/Iﬁ, B€IICCTB u

MaTCprajioB




2. IToka3aTe/in M1 KPUTEPHHU OLIEHHBAHNS KOMIIeTEHIMI HA Pa3JIMYHBIX 3Tanax uxX (POpMHUPOBAHMS, IIKAJIA OLeHUBAHUS

Kon u TToxazarenu Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
HalMEHOBaHHE c(OpMHUPOBAHHOCTHU OLICHUBAHUS (onmcaHue BHIPRKEHHOCTH IECKPHIITOPOB)
WHAMKATOpa (meckpuITOpHI)
CCTIDKCHIS «yIIOBIIETBOPUTEIILHOY» «XOPOLIOY» «OTJIINYHOY
A (TIOpOTOBBIIT) (cpemunit) (BBICOKMIT)
KOMITCTEHIINT
OIIK-1.1 3naert OTBeThI Ha BOMPOCHI K IK3aMEHY: Haér onpenenenusa | daér onpeaenenus | [IpaBunbHO naer

icrionp3yeT 3HaHUs
DCHOBHBIX ITOHSITHIA,
BAKOHOB U
3AKOHOMEPHOCTEN
(PHU3HMYECKON XUMHH
D CTPOECHHUU
BEILIECTBA, IPUPOJIE
KITMHAYCCKOHN CBSI3H
1 CBOMCTBaX
DA3JIMYHBIX KJIACCOB
KUMHYICCKUX
hJIEMEHTOB,
COeIMHEHUH,
BEIISCTB U
MaTepUaJIOB IS
N3YUYEHHUS

K MHUYECKUX
DEAKIINH,
IPOUCXOIALINX B
reXHOJIOTHUCCKUX
[Iporeccax u
DKPYKAIOIIEM MUPE

- -OCHOBHBIE ITOHATHS,
3aKOHBI U
3aKOHOMEPHOCTH
(bu3nYeCcKOil XUMUH,
TEPMOJMHAMHYECKHE U
KHUHETHYECKUE ITapaMeTphI
IIPOLIECCOB U (PU3UKO-
XUMHAYECKHE
XapaKTEPUCTHKU BEIIECTB
(3H-1);

- OCHOBHBIE
AKCIIEpUMEHTAIIbHBIC
METO/bI U3y4YEeHHUs
(bUBUKO-XUMUYECKUX
cBoiicTB BemecTs (3H-2);
- METOJIMKHU
na0opaTOpHBIX padoT,
W3JI0KEHHBIX B
nabopaTopHOM (PU3HKO-
XUMHAYECKOM TPAKTHKyME

(3H-3)

Ne 1-33,
50-55, 63-66, 69, 71-73,80-98
BrInonHeHne KOHTPOJIBHBIX paboT

OTBeThI Ha BOMPOCHI K IK3AMEHY:
Ne34-49, 56-62, 67,68,70, 74-79

BrinonHenne KOHTPOIBHBIX PadboT

Brimonnenue nabopatopHbsIx padboT
1 0)OpPMIICHHE OTYETOB

OCHOBHBIX ITOHATUH
(bu3nueckoit XxumMun
¢ oIInOKaMu

HasrsiBaeT ocHOBHEIE
METO/Ibl U3yUYEHHUS
¢buzuko-
XUMHYECKHUX
CBOICTB BEIIECTB C
OIIMOKaMH

Wznaraet MeToauKu
BBITIOJTHEHUS
1a00paTOPHBIX
pabort ¢ ommoOKaMu

OCHOBHBIX MTOHSATHIA
(bU3HYECKON XUMUU
C HE3HAYUTEIbHBIMU
omuOKamu. ¢
MIOMOIIIBIO
HABOIAIINX
BOIIPOCOB

Ha3zriBaeT ocHOBHEIE
METO/IbI U3YUYEHHUS
¢buzuko-
XUMHYECKHAX
CBOICTB BEIIIECTB C
OIIMOKAMHU C
HaBOISIIMMH
BOIIPOCAMH U
MoJCKa3KaMu

W3naraer MeTOAUKI
BBITTOJTHEHUS
1a00paTOPHBIX
pabort ¢
HaBOJAIIUMU
BOTIPOCAMU H
M0JICKa3KaMHU

OTpeICIICHUS
OCHOBHBIX NOHSITUHN
(PUBUYECKON XUMHH

JleMoHcTpHpYyET
OCBOEHHE METOJIOB
OIIPENCIICHUS
(hUBUKO-XUMHYECKUX
CBONCTB

CnocobeH
CaMOCTOSITENILHO
MIPaBUIIEHO
H3JI0KUTh METOIUKH
BBITIOJIHCHU A
71a60PaTOPHOBIX




Ymeer

OTIPENIEIIATH U
Kiaccu(uuupoBaTh U
OOBSICHATH OCHOBHBIC
(U3NKO-XIMUYECKHE
MIPOIIECCHI [Tl U3YUCHHSI
XMMHYECKUX PEAKIUH,
MIPOUCXOJISIINX B
TEXHOJOTHYECKHIX
nporeccax u
okpy»xatorem mupe (V-
1);

- IPUMEHSATH
IKCIICPUMCHTAIIbHBIC
METOIbI H3yYCHUS
(U3NKO-XUMHYECKIX
cBoticTB BemecTs (Y-2);

- BBITIOJIHATH
CTaHJapTHBIE ONepaLIH
MIPH BBITTOJTHEHUH
nabopaTOpHBIX paboT MO
(bu3nyecKoil XuMUM 1Mo
U3Y4YEHUIO CBOWCTB
BEIIECTB 1 MaTEPHAIIOB C
COOJIIOICHHEM TEXHUKHU
oe3omacHocTH (Y-3).

OTBeThI Ha BONPOCHI K
sk3ameny:Ne
7,10,16,18,20,25,29,36,37,43,45,60
,64-66,72,74,78,86,88,92,93

BBITIOJTHEHUE KOHTPOJIBHBIX padoT

OTBeThI Ha BOMPOCHI K IK3AMEHY:
Ned, 13,14,34,57,70,72,74,78

[Tonyuyenue nomycka K
BBINOJIHEHUIO JTAOOPaTOPHBIX
pabort

HaspiBaer u
MOSICHSIET OCHOBHEIE
¢buzuko-
XHMUYECKHE
MPOIIECCHI C
omnOKaMu

HasrpBaer u
MOSICHSIET OCHOBHEIE
¢buzuko-
XAMHYECKHE
METO/IbI C
oIInOKaMu

Bremonaser
CTaHJIapTHbIE
OIepaluH ¢
OIIMOKaMH

ITosicuserT,
Kiaccuuupyer
OCHOBHBIE (PH3UKO-
XUMHUYECKHE
MIPOLIECCHI C
HEOOJIbIINMHU
MOJICKa3KaMu
npernojaBaTess

[Toka3biBaeT ymeHue
BBIOPATh METO]T
U3y4eHUs pusuko-
XHUMHYECKHUX
CBOICTB BEIIISCTB
JUISL pelIeHUst
IIOCTaBJICHHOM
3aJ1a4M C
HaBOIAIIUMH
BOIIPOCAMH U
MOJICKa3KaMu
MpEeno1aBaTes

Bremmonnser
CTaH/IApTHBIC
onepanuu ¢
MoACKa3KaMH
MPENoAaBaTEeIIst

Cnocoben
CaMOCTOSTEIILHO
IMpaBHUJILHO HA3BAaThb
u
KJ1accu(uIpoBaTh
OCHOBHBIE (PU3UKO-
XUMHUYCCKUEC
HPOLECCH

CamMocTosTeNnbHO
IIPaBUIIBLHO
BBIOMPAET METO[
u3y4eHus pusuko-
XUMHAYECKUX
CBOMCTB BEILIECTB
IUISL peLICHUS
MIOCTaBJIECHHOMN
3a7auu

CaMoCTOSTEIIFHO
BBIIIOJIHSET
CTaHJapTHbBIE
oTIepaIiu ¢
COOIIIOICHUEM
TEXHUKH
0e30IMacHOCTH




Baaneer

- METOJIaMH BBISIBIICHUSI U
Kiaccupukanus GU3NKo-
XUMHAYECKHX IPOIIECCOB
VIS U3YUCHHS
XUMHAYECKUX PEaKITHid,
MIPOUCXOJISIINX B
TEXHOJIOTUIECKHUX
nporeccax u
okpyxkatomem mupe (H-
1),

- OKCIIEPUMEHTAITLHBIMH
METOJIaMH OIPEACICHUS
(U3HKO-XMMHUYECKHIX

csoiicTs BemecTs (H-2),

- HaBbIKaMH OIICHKU
MIOTPEIIHOCTH
orpeaensieMbIX (HU3NKO-
XUMHUYecKkux BennyuH (H-

3).

OTBeTH Ha BOIIPOCHI K 3K3aMCHY:

Ne 6,11,12,14,16,31,39-42,46-49
BrlinonHenne MHANBUYATbHBIX
3aJaHUuN

OTBeThI Ha BOMPOCHI K IK3AMEHY:

Ne21, 57, 61, 67, 68, 72,74, 78

Odopmienue oT4eToB O
nabopaTopHBIM paboTaM

Bremonaser
WHIUBUTyaJIbHBIC
3aJIaHUs C
omnOKaMu

IIyraercs B
000CHOBaHHUH
BbIOOpa MeTo 1A
onpeaciIeHus
¢buzuko-
XUMHUYECKHUX
CBOMCTB

OdopmisieT oTueTh
¢ omroOKamMu

IToxa3piBaeT
YaCcTUYHOE
MMOHUMAaHHE C
HaBOISAIIINMH
BOIIPOCAMH U
MoACKa3KaMH
MPENoJaBaTEeIIst
XHUMHYECKHUX
MPOLECCOB,
MPOTEKAIOIIUX Ha
00BEKTE
npodeCCHOHAIBHON
eI TeIILHOCTH

IIpuBOoauT IpUMEPHI
HEKOTOPBIX
AKCIIEPUMEHTAIIbHBIX
METOJIOB C
ITOACKa3KOMN
penojaBaTesis

IIpaBunsHO
OLICHUBAET
MOrPEIIHOCTH
BEJIMYHH C
HEOOJILIION

MO CKa3KoM
MPENOJABATEIIS

CaMoCTOSTEIHFHO
JaeT MPaBUIbHYIO
00OCHOBAHHYIO
OILICHKY XMMHYECKUX
MIPOILIECCOB,
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3 TumnoBble 3aJaHUsI KOHTPOJbHBLIX PadoT AJsi NPOBeACHHS NMPOMEKYTOYHOM
arrectauuud. Bonpochl Uil OLEHKH 3HAHMHA, YMEHHH W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenTta no komnerenuuun OIIK-1:

3.1. [IpumMepbl MHOTOBAPHMAHTHBIX PACUYETHBIX 3aIaHUM J1JI KOHTPOJISI
CaMOCTOSITE/IbHOI Pa0OThI CTYIEHTOB M JIJI1 KOHTPOJIbHBIX PadoT

Tembl 1 1 2 - XuMuYecKasi TEPMOJANHAMUKA U XUMHYECKOe PaBHOBeCcHe

3aoanue Ne 1. Pacuem pagno6ecHo2o 6b1x00a npoOyKma Xumu4eckoll peakyuu u 6vloop
ONMUMANILHBIX YC06UIL RPOBedeHUs npoyecca.

o 0
1.1. Ha ocHOBaHMH 3HAYCHUM TEIIOT O6paSOBaHI/I$I BCIICCTB AHf 29g M3 CIIpaBOYHHKA

ompeJieNInTe H300apHBIi TemoBoi s3ddext xumudeckoii peakumu A Qp = A H 898 (B xIx) npu

YCIIOBHH, YTO BCE BEILECTBA, yYACTBYIOIINE B PEAKIIMU, HAXOIATCSA B UACATIHLHOM ra3000pa3HOM
COCTOSIHUH.

1.2. Onpenenure U3MEHEHUE YHCIIa MOJIEH ra3000pa3HbIX BemecTB peakun A nmpu 298 K u
CTaHJAPTHOM JIaBJICHHH.

1.3. Paccuuraiite padoty (B k/[), coBepIiaemMmyro B peakiiuu A MpOTUB BHEITHETO JIaBJICHUS
npu P =constu T =298 K.

. o o — 0
1.4. Onpenenute H30XOPHBIN TEIIOBOH 3P ekt xumuueckoit peakimu A Qv = A U 5qq 1IpH

YCJI0BHUH, UYTO BCC BCIICCTBA, YUACTBYIOIIHEC B PCAKIIUN, HAXOAATCA B UICAJIbHOM F33006p33HOM
COCTOSAHHMU.
1.5. Ha ocHoBaHumn JaHHbIX K3 CIPAaBOYHHUKA OIPCACINTC HN3MCHCHUC CpeHHeﬁ

TEIUIOEMKOCTH B CHCTEME B pe3yibTaTe peakuuu A ACS 2057 (B 0x/K). Temneparypy T nns

CBOETO BapHaHTa BO3bMUTE U3 TAOJIUIIBL..
1.6. Onpenenute TeruioBod APdeKT peakuun A Tpu Temreparype | M CTaHIApPTHOM

JaBICHUH A, H$ (B x/Ix), ucrionb3yst HallIeHHBIE paHee 3HAYCHUs AH 398 u Aép? 98T *

1.7. YcranoBute, kak OyAeT MEHAThCSA TEIUIOBOM 3(PQeKT XuMmuueckoil peakuuu A npu
MOBBILIEHUH TeMIiepaTypsl. OTBET apryMEHTHPYHUTE, UCIOJIB3YSl COOTBETCTBYIOIINE YPaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Ompenenure u3MeHenue sHTponuu cuctemsl (B Jx/K) B pesynabrare XMMHUYECKOU
peakuuu A, NpoTeKaroed MeXIy BEleCTBaMH B HJCAJIbHOM I'a3000pa3HOM COCTOSHUHM IpU
CTaHJapTHOM JaBiieHUH U Temreparype 298 K. 3HaueHHs CTaHIapTHOM SHTPOIUU JUIsl BELIECTB
BO3bMHUTE U3 CIIPABOYHHKA.

1.9. Paccuutaiite U3MEHEHHE DHTPONHHU ArS$ (8 Ix/K) B pesynbrate peakuuu A npu

temneparype 7T M CTaHIZapTHOM JABJIEHUHU, MCIONb3ysd paccuuTaHHble B M. 1.8. 3HaueHus
~0
W3MEHEHHUs SHTPONMH IpHu Temreparype 298 K u ACp g7 -

1.10. Onpenenure n3MeHeHHe CTaHAApTHOM sHeprun ['n66ca A G (JIK) 1ist XUMAYECKOi

peakuuu A npu temneparype 298 K u npu remneparype T.

1.11. PaccuuTaiiTe TepMOAMHAMHUYECKYI0 KOHCTaHTy paBHOBecus Ka peakiuu A mpu
temneparype 298 K u remneparype 7.

1.12. Omnpegenute rnyOouHy mpeBpameHuss & B peakuuu A npu Temneparype T u
aTMOC(EpHOM JIaBJIEHUH TP YCIOBHH, YTO MCXOTHBIC BEILECTBA B3SATHl B CTEXMOMETPUUYECKUX
KOJIMYECTBAX.

1.13. Omnpegenute rnyOouHy mpeBpameHuss & B peakuuu A npu Temneparype T u
aTMOC(epHOM JIaBJICHHUU IPH YCIOBUHU, YTO HCXOJHBIE BELIeCTBAa B3SAThl B KOJMYECTBAX,
YKa3aHHBIX B TaOJIuUIE.

1.14. Onpenenute creneHb NpeBpaILlEHUs UCXOAHBIX BEIeCTB Npu ycnoBusax 1.12 u 1.13.



1.15. Onpenenute cocTaB paBHOBECHOM cMecH B %o (MOJIL.) ISl XUMUYECKON peakuu A Mpu
temriepatype T u atMmochepHOM JaBieHuu npu ycenoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecusi Ka ¥ paBHOBECHBIN BBIXOJ IPOAYKTOB XMMHUECKON peakiuu 4. OTBer
apryMEHTHPYHTE, HCIOJB3Ysl COOTBETCTBYIOIIME YPAaBHCHHS XWMHYECKOW TEPMOAMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BIIMSCT IMOBBIIICHUE OOINErO MABICHHUS HA PAaBHOBECHBIM BBIXOJ]
MPOAYKTOB XUMHUECKOM peakiuu A. OTBET apryMeHTUPYHUTE.

1.18. Cpenaiite BbIBOA 00 ONTHUMAJIBHBIX YCIOBHUSX NMPOTEKAHHUS MpoOIecca: MpU KaKuX
TEMIEpaTypax U JABICHUSAX CJIeIyeT MPOBOAUTH PEaKIHI0 A s MOJIy4eHHUS MaKCHMalbHOTO
BBIXOJIa TMPOJYKTOB. IIpu OTBeTe HAa JaHHBIM BONPOC YYUTHIBAHTE KMHETHYECKHE (AKTOPHI U
SHEPreTUYeCKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuanr XuMmunyeckast peakus A T,K
1 N, +3H, =2NH; 500
2 CCl, +4H, =CH, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
Bapuant HauanpHoe KoIn4ecTBO UCXOIHBIX BEIISCTB
1 N2 — 0,2 moup; H, - 2,0 Momb
2 CCly - 5,0 Mouns; Ho - 10,0 mousb
3 CH4 — 0,02 Mo, S2 — 0,1 moib

3aoanue Ne 2. Pacuem napuyuanbHvlx 0a61eHUl KOMNOHEHM 08 PABGHOBECHOIL cMeCU

v (0] v
2.1. Ha ocnoBanuu 3Hayenuii AHY ,q¢ M3 crpaBouyHMKA ONpenenuTe TEMIOBOM dPdeKT

peakuun B A H 7o (x/Ix) mpu 298 K 1 cTaHIapTHOM JaBIE€HUHU C y4€TOM arperaTHoro COCTOSHHS
BCEX BELIECTB, YUaCTBYIOIIMX B PEAKIIMH.
2.2. Omnpenenure nzmeHenue >HTporuu A, Sy (Jx/K) B X01e XUMUUecKol peakiuu B

npu 298 K u CTAaHAApPTHOM MHaBJICHUHU C YYCTOM arperaTHoro COCTOSIHUA BCCX BCIICCTB,
YUYaCTBYIOIIUX B pE€aKIINU.
2.3. Ha ocuoBanun JAaHHBIX OIMMPEACIIUTEC U3BMCHCHUC Cpe)lHeI\/'I TCIIJIOEMKOCTHU JIs1 p€aKIuun
—o
B ArCP,zg&T (H)K/K)

2.4. Paccumraiite TermioBoil 3ddext peakumm A H; ¢ HCIONB30BaHHEM CpEIHHX
o —o0
TEITOEMKOCTEN A, Cp 2087 -
2.5. Omnpenenure usmeHenne sHtpormu A,S;  ([bx/K) B xome peakimu B mpu
—0
Temmeparype T M CTAHAAPTHOM AABIEHHUH, UCTIONB3YsS A, Sjos U A Copoosr.

2.6. BpruncinTe u3MeHeHne CTaHnapTHO sHeprun ['n66ca A Gy (k) IUisk XAMAYECKOi
peaxkuuu B npu temneparype T. Caenaiite BBIBOJ O HAIIPaBIEHUU CaMOIIPOU3BOJIBHOTO IIPOLIECcCa.

2.7. Omnpenenute TEPMOAMHAMUUYECKYIO KOHCTAaHTY paBHOBeCHs XUMuueckoi peakuu Ka
npu Temmeparype T.

2.8. HanumuTe ypaBHEHUE, CBA3BIBAOIIEE KOHCTAHTY PABHOBECUSI XUMHUYECKOH peakuuu
K, ¢ xumuueckoil mepeMeHHOW (ITyOMHON NpeBpalieHHs) ¢ TPH YCIOBUH, YTO HCXOAHBIC
BEILIECTBA B3SAThl B CTEXHOMETPHUUECKUX KOINYECTBAX.

2.9. 3anmmure B 00IIeM BHIE BBIPAKEHHE I KOHCTAHTHI PABHOBECHS XHMHUYECKOU
peakiun B uepes napuuanbHble JaBICHUS pearupyonUX BELIECTB.



2.10. Onpenenure mapianbHbIE JaBICHHUS Ta3000pa3HBIX BEIIECTB MpU TeMIiepatype T u
atMoc(epHOM JIaBJICHUH.

2.11. Ouenute BIUSHUE M3MEHECHHs OOIIETO NABICHHS, TEMIEPaTypbl U pa30aBJICHUS
PEaKIMOHHOM CMECH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW peakluu, Ha I[OJIOKEHHE
pPaBHOBECHSI PEAKIIUU U PABHOBECHBIN BBIXOJI MMPOIYKTA.

Bapuant Peaxusa B T, K
1 Fe+ CO2=FeO +CO 700
2 CO + H2 = Cpagur) + H20 1000
3 Fe203 + 3CO = 2Fe + 3CO2 700

Tema 3 — ®a3oBble PABHOBECUA U PACTBOPLI HEQJIEKTPOJIUTOB

3aoanue Ne 3. Ananusz ¢pazoeozo pasnosecus sHcudKocmop — nap 6 00HOKOMHROHEHMHOU
cucmeme

3.1. dns BemecTBa A, MCTIONB3ys AaHHBIE «KpaTKoOro cripaBoYHUKA (PHU3UKO-XUMHUECKIX
BEJIMYMHY» 10 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS BEILECTB OT AABICHMS, NOCTPONTE KPUBYIO
ucnapenus B koopaunatax P =f (T) u InP = f(1/T).

3.2. Onpenenure ko3 duinentsl ypasuenus InP =A - B/T.

3.3. Bpuucnure teruory ucnapenuss AH s BemectBa A (k/k  /Monb), HCTONB3yS
kod(durmenT B, HalIeHHBIN B 1. 3.2.

3.4. Beruuciute Temmepartypy kumenus mpu P = 1,0132-10° ITa. ComocTaBbTe ee ¢
TaOJIMYHBIM 3HAUEHUEM.

3.5. Beruncnure AaBlieHUE HACBHILIEHHOTO [1apa py Temneparype Tx, yKka3aHHOHU B 3aJlaHUU.

Bapuant BemtectBo A Tx °C
1 C2HCI30; TPUXJIOPYKCYCHAs! KUCIIOTA 130
2 C2H.CI,0> JUXJIOPYKCYCHAsI KHCIIOTa 190
3 C2H3CIO; XJIOPYKCYCHAsl KUCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u e2co npumenenue K pazoasieHHbvlmM pacmeopam

4.1. Beruucnure no 3akoHy Payns naBieHue HACBHIILIEHHOIO Mapa pacTBOPUTENS Haj
pacTBOPOM YKa3aHHON KOHIIEHTPalUH.

4.2.  CpaBHHTE C 9KCIIEPUMEHTAIbHBIMH IaHHBIMHU 1 OOBSCHUTE MOTYUYEHHBIN Pe3ysIbTaT.

4.4.  PaccuuraiiTe akTUBHOCTh U KOO(P(PUIIMEHT aKTUBHOCTU PaCTBOPUTEIIS.

Ne

Bapuant| CocraB pacTBopa T,C Po,1, xIla m, ﬁ;g’/n P, xIla
a
1 Nal — H,0 25 3.1672 0.500 3.1179
2 Co(NH2)2 — H20 25 3.1672 1.600 3.0818
3 C12H22011 — H20 0 0.6104 1.651 0.5893

3aoanue Ne 5. Iobyonuockonuyeckue u KpuocKkonuueckue ceolucmed pacmeopos

Onpenenure, NOAYMHSIOTCS JIM HJI€ATbHBIM 3aKOHAM YyKa3aHHblE B TaOJUIE PacTBOPBHI.
Eciin He NOJUMHSIOTCS — YKaKUTE PUUHHY.

st cucremsl H3BO3 — H2O mpuBeneno moBwimenne Temreparypsl kumeHus (AT), mns
BCEX JIPYTUX CHCTEM — MOHW)KEHHE TeMIeparypsl 3amep3anus (AT).



Ne

BApUAHT PactBop CocraB pacTBopa AT
a
1 H3BO3; — H20 2.541/100r H0 0.214
2 CCIzCOOH - H0 1.062r/65r HO 0.322
3 LiBr — H.O 1.390r/ 100 r H20O 0.566

D6ynuockonuyeckue E u kpuockonuueckrue K KOHCTaHTBI paCTBOPUTENICH:

PacTBopuTens H>O CeHe CH3COOH NH3(>x) CCly
K 1.86 5.07 3.6 — -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HeuoKocHms — nap 6 08YXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nndopmainuio o cucteMe HeceT JAuarpaMma TemrepaTypa KUIIEHHS — COCTaB
cuctembl A—B?

[To nuarpamme onpenenure:

6.2. IIpu xakoit TemmepaType 3aKUIIUT )KUJIKOCTh, Coiepkaiias a Moi. % BemecTa A.

6.3. IIpu xakoi TemnepaType BCs IepBOHAYaIbHAs )KHUJIKOCTh 00paTUTCS B 11ap, €CIU IpU
HarpeBaHuu Map He OTBOAUTH?

6.4. Kak Oyzet MEHATHCSI COCTaB MEPBOHAYATBHOM KUIAKOCTH [0 MEpEe UCTIApEHHUs?

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kakx wu3MeHsieTCs COCTaB PAaBHOBECHOTO C KHILSIIEH JKMJIKOCTBIO Tapa B XOJ€
ucnapeHus?

6.7. Kakoe KOJM4ecTBO KaKIOr0 M3 KOMIIOHEHTOB CMECH OYAET HAXOAWUTHCS B KHUIKOU
¢aze u B mape, eciM M KI CMeCH, 3a/IaHHOT0 COCTaBa HarpeTh 10 TeMIeparypsl 17

6.8. Kakue mpoyKThl MOXKHO HOJIY4YUTh, €CJIM IOJABEPTHYTH KHUIKOCTh 33JJAHHOT0 COCTaBa

@) IeperoHKe B paBHOBECUH (MHTETPaIbHOI NEpPEroHKe);

0) npocToii (AudPepeHnanbHOMN) NeperoHkKe;

8) pektudukanuu?

BapHaHT Cucrema A—-B M, kr a, Moi.% A T, °C
1 H20 — C4HsO2 2,0 80 92
2 CH3OH — C2H4Cl3 0,5 30 68
3 (C2Hs)20 — CCla 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecusa. /[luazpammel naiagkocmu

7.1. OxapaktepusyidTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTtBopuMOCTb
KOMITOHEHTOB B JKHJIKUX U TBEPABIX (azax, THIBI TBEPABIX PACTBOPOB, HATUYNE YCTOMYMBBIX U
HEYCTOMYMBBIX XUMHUYECKUX COCTUHEHHM.

7.2. JlaliTe omMcaHHWe COCTOSIHHS CHUCTEMBl B DPA3JIMYHBIX YCIOBHSX, pacimiudpoBan
3HAUEHUE BCEX MOJIEH, TMHUIN U XapaKTePHBIX TOYEK JHArpaMMBbI TIIABKOCTH cUcTeMbl A — B.

7.3. Onpenenure Temneparypy Haudajla KpUCTaJUIM3alMU paciuiaBa coctaBa | m cocraB
MEPBBIX KpHUCTaIOB. Kak M3MeHsIeTCs COCTaB paciiaBa U TBEpoi (pa3bl mpu OXJIakKIeHUU?

7.4.0npenenure TeMIeparypy Havaja TUIABJICHHS, KOJUYECTBO M COCTaB (a3 Mpu 3TOM
TeMIeparype 1 cuctemsl cocrasa II.



7.5. Hauepture cxemarudecKue KpUBBIE OXJIaxJIeHUs paciuiaBoB cocrasa [, II u III,
OTIpeIeNIUB YHCIIO U COCTaB (a3 M pacCUUTaB YHCIIO CTETEHEN CBOOOBI B XapaKTEPHBIX TOUKaX U
Ha KaXJI0M Y4acTKe KpUBOW OXJIaKICHUSI.

7.6. Beraucinute Macchl paBHOBECHBIX (pa3 mpu 3amaHHOM Temneparype t,°C u kKoaudyecTBe
UCXonHOM cMmecu cocrasa III.

7.7. Ana cuctem, o0pa3yroIIMX XUMHUYECKUE COCAMHEHHUS, OINpeaenauTe (GOpMyIbl 3TUX
COCIMHEHU.

CocTaB HCXOIHOU cMecU
Bapuant Cucrema A-B KomnuectBo cocrasa A,% T,°C
HCXOIHOM | 1 Il
cMecH
1 Mg - Cu 500r 10 60 90 550
2 Cr—Sn 5 kr 20 98 80 200
3 Cd-Cu 800 r 100 60 50 580

Tema 4 — DileKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexmpoosusricyujue cuibl u NOMEHUUATbL

8.1. Kakoro poja eBblii 3JIEKTPOJ] TAJIbBAHUYECKOTO AnieMeHTa A. Hanumure ypaBHeHue
peaKIuu, MPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJIC B PABHOBECHBIX YCIOBUAX, U YPABHEHHE /ISl pacyeTa
MOTEHIIMaa 3TOr0 JIEKTPOAA.

8.2. Ompenenure CPeAHIO HMOHHYIO aKTUBHOCTH JJIEKTPOJIUTA 8+ B JIEBOM DJIEKTPOJE
raJbBaHUYECKOTO JJIe€MEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYECHUH CPEIHEr0 HMOHHOTO
K03 pHIIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA IIPH MOJISUTBHOM KOHIIEHTPALMU M1 1 TeMmepaTtype 298
K.

8.3. Onpegenute 3IEKTPOIHBINA MOTEHIIUAI JIEBOTO 3JekTpoaa npu 298 K. CtannapTHbIM
AJIEKTPOJIHBIN NOTEHIIMAI BO3BMUTE U3 CIIPABOYHHKA.

8.4. Kakoro pojia nmpaBblii 371€KTPO/I ralbBaHUUECKOT0 35ieMeHTa A? Hanummure ypaBHeHue
peaklMu, TPOTEKAIOLEN Ha ’TOM 3JIEKTPOJI€ B PABHOBECHBIX YCIOBUSX, U YPAaBHEHUE JJId pacuera
MOTEHIMAIa 3TOT0 AJIEKTPOIa

8.5. Omnpenenure CpelHIOI MOHHYIO aKTUBHOCTH 3JIEKTPOJIUTA 8+ B MPABOM BJIEKTPOJE
rajqbBaHUYECKOIO 3J€MEHTa A Ha OCHOBAaHMU CIPABOYHBIX 3HAYEHUH CpPEHEr0 HMOHHOIO
Kod(dUIIMeHTa aKTUBHOCTH SJIEKTPOJIUTA TPU MOJISUTHHON KOHIIEHTpAIK My U TemrepaTtype 298
K.

8.6. Onpenenute IEKTPOIHBIN MOTEHIIMAN NpaBoro 3iekTpoa npu 298 K. CrannapTHbIil
AJIEKTPOJIHBIN MOTEHIIMAJ BO3BMHUTE U3 CITPABOYHHKA.

8.7. Hamumure 5SIEKTpOAHBIE pEAKIMU, TMPOTEKAOIIME Ha OTPUIATEIHLHOM U
MOJIOKUTEIFHOM ~ JJIGKTPOJIaX U CYMMAapHYI0 XHUMHUYECKYI0 PEaKIHI0, MPOTEKAIOUIyI0
CaMOTIPOU3BOJIFHO TIPU PA0OTE TaTbBAHMYECKOTO dJIEMEHTa A.

8.8. Ompenenurte snexrponaBxkymyo cuiny (DJC) rainbBaHudyeckoro sieMeHTa A U
MaKCHMaJbHYIO0 TOJIE3HYIO 3JEKTPHUYECKYI0 PadoTy, KOTOPYIO MOXHO TOIYYUTh MPU padoTe
JTAHHOTO AJieMeHTa npu Temiepatype 298 K.

8.9. Bbruncinute KOHCTAaHTY PAaBHOBECHS PEAKLIMM, MPOTEKAIOMIEH CaMOMpPOU3BOJIBHO a
rajgbBaHNYECKOM d1eMeHTe A nipu Temneparype 298 K. [Ipumure, 4To B peakuy y4acTByeT OJIUH
AJIEKTPOH.



8.10.CocraBpTe rajgbBaHUYECKUH HJIEMEHT, B KOTOPOM MPOTEKAET CaMOMPOU3BOJIHLHO
XAMHUYECKasl peakuus B.

8.11.0npenenute cranaaptHoe 3Hauenue DJC rampBaHM4ecKoro ajieMenta. B kxotopom
IIpOTEKaeT XUMHuUeckas peakuus B, npu temneparype 298 K Ha ocHOBaHMM CTaHJApTHBIX
JIEKTPOJIHBIX TOTEHLUAJIOB U3 CIIPaBOYHUKA.

8.12. Onpenemure E° npu Temneparypax 288 u 308 K Ha ocHoBanuu 3Ha4enus £° mpu 298
OE°

G_T] , IPUHSB YTO B YKAa3aHHOM HHTEpBalle TeMIepaTyp 3aBucumocts £° = f(T)
P

K u Benmnuunebl (

JIMHENHA.

8.13. Onpenenute AGY (kJ[k) peakiuy B, MpOTEKaroIICH B TalbBAHHYECKOM 3JIEMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS; (Jx/K) mis peakuun B, mpoTekaiomieil B ralbBaHHYECKOM
31eMeHTe npu Temneparypax 288 K.

8.15. Ompenenure TternoBoii >bdext AH! (k/Ikx) peakumu B, mporexaomeil B

rajqbBaHUYECKOM JIEMEHTE Npu Temiiepatypax 288 K.
8.16. Onpenenure KOHCTAaHTY PABHOBECHUSI XUMHUECKOU peakuuu B, npu temnepatype 288

K.
Bapuant l'anpBanMYeckuii demMenT A Monbr/rl]:r’ H,0 Monbr/rllczr, H,0
1 Zn|ZnSO4||KCI|AgClp),Ag 0,005 0,2
2 Pt,H2|H2SO4||KCI[Hg2Clop),Hg 0,005 0,2
3 Cu|CuCl2||CdSO4/Hg2SO4(p),HY 0,005 0,2
JE° .
Bapuant Xumuyeckas peakuus B H - 10%, B/K
P
1 Pb + 2Agl = Pbl> + 2Ag —1,38
2 H> + HgoSO4 = HSO4 + 2 Hg —6,50
3 Nalz + Na>S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOOUMOCHb pACMEOPOE C1ADBIX IJIEKMPOSIUM 08

9.1. Omnpenenute yneabHYIO JEKTPUUYECKYIO NMPOBOJMMOCTb pacTBOpa 3JIEKTpOIHUTa A,
WCIIOJIb3YS YJEIBbHOE CONPOTUBIIEHUE PACTBOPA P.

9.2. Onpenenute MOJISIPHYIO 3JIEKTPUUECKYIO TPOBOIUMOCTD PACTBOPA dJIEKTPoInUTa A.

9.3. Ha ocHOBaHMHM CIIPaBOYHBIX AAHHBIX NIPOBOJUMOCTU OTIEIbHBIX MOHOB BBIYMCIINTE
IpeJIeIbHYI0 MOJIIPHYIO 3JIEKTPUUECKYIO TIPOBOIUMOCTH 33JaHHOTO AJIEKTPOJINTA.

9.4. Paccuuraiite creneHb auccounanuu (%) U KOHCTAHTY JTUCCOLUAIIMU SJIEKTPOIUTa A
npu KoHUeHTpauuu C Ha OCHOBAaHUH JIaHHBIX AJIEKTPUUYECKON TPOBOAUMOCTH.

9.5. Omnpenennre KOHLEHTPALMIO HMOHOB BOJOPOJA B PacTBOpE 3JEKTpoiauTa A mpu
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHHWE CTENEHU IHUCCOoLManuu, nmonydeHHoe B m. 8.4. m pH
pacTBopa.

9.6. U300pa3ute cxemMaTnuyecku U OOBSCHUTE 3aBHUCHUMOCTH YAENIbHOM 3JEKTPUUECKOMN
IPOBOJUMOCTH OT KOHIIEHTPAIIUH cIa00r0 U CHIILHOTO 3JIEKTPOJIUTA.




9.7. N300pa3zure cXxeMaTHUECKU U OOBSCHUTE 3aBHCHUMOCTb MOJISIDHOW 3JIEKTPUYECKOMN
IPOBOJUMOCTH OT KOHIIEHTPALIUHU CJ1a00T0 U CHIIBHOTO JIEKTPOJIUTA.

Bapuant DnexTponuT A C-10%, Mmosnb/1 p-102, Om-M
1 HCOOH 1,39 0,569
2 H-C3H7,COOH 1,04 2,278
3 HCOOH 1,11 0,655

Tema 5 — MeToabl U3y4eHHsI CTPOCHUS MOJIEKYJ, OCHOBAHHbIE HA 3JIEKTPUYECKUX
CBOMCTBAX

3aoanue Ne 10. Inexmpuueckue ceoucmea MoieKy

PaccuuTarh nunosbHbBIE MOMEHT U 3(()EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHUU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPU 3aaHHoM Temneparype 7. [Ipu
pacuere IpeHeOpeuyb BEIUYMHOM AaTOMHOM COCTaBIAIOIIEH MOJAPU3YEMOCTH, MOJIIPHYIO
pedpakuio BEIYUCIUTD MO MPABUITY a/TATUBHOCTH.

Bapuant Monekyna A T,K Pm-10°, M*/Monp
1 NHs 473 35.21
2 H20 573 40.5
3 HCI 260 33.57

Tema 6 — OnTyeckue MeTOAbI H3y4YeHHsI CTPOEHMSI BellecTBa
3aoanue Ne 11. Bpawyamenshnoie cnekmpul 08yXamomHbIX MOAEKYJl

3.1. Hanmmure KBaHTOBO-MEXaHMYECKOE YpaBHEHHWE [UIS  pacdyera OHEPrHH
BpaLaTeIbHOIO IBUKEHUS JBYXaTOMHOM MOJIEKYJIbI KaK KECTKOI'O pOTaTopa.

3.2. BrBeaute ypaBHEHHE JUIsl pacdyeTa W3MEHEHHs SHEPTUH BPALICHHS JIBYXaTOMHOU
MOJIEKYJIbl KaK JKECTKOI'0 poTaTopa IpH Mepexosie ee Ha COCEAHMM, 0oiee BHICOKUN KBAaHTOBBIN
YPOBEHb.

3.3. BoBeaure ypaBHEHHE 3aBHCHMOCTH BOJIHOBOI'O YHMCJIa BpAIIATENbHBIX JIMHUHA B
CHEKTpE TOTIIONICHUS ABYXaTOMHOW MOJIEKYJIBI OT BPAIIATEILHOTO KBAHTOBOTO YHCIIA.

3.4. BrBeaute ypaBHEHUE AJIS pacyeTa Pa3HOCTHU BOJHOBBIX YHCEN COCEIHMX JIMHUM BO
BpaIaTeIbHOM CIIEKTPE MOTJIOMIEHHUS IBYXaTOMHOW MOJIEKYJTbI.

3.5.  Paccuuraiite BpamarenbHy0 HOCTOSHHYIO (B ¢M™™ 1 M) IByXaTOMHOI MOJIEKyYIbI
A TI0 BOJHOBBIM YHCJaM ABYX COCEIHHX JIMHUHA B JJMHHOBOJIHOBOH WH(paKpacHON obiacTtu
BpalaTeIbHOI0 CIIEKTPa MOTJIOMIEHUS MOJIEKYIbI (cM.Tabm.3.1) .

3.6. OmpenenuTe SHEPTUIO0 BpamleHHWs MOJEKYIbl A Ha MEpBBIX IISITH KBAHTOBBIX
BpalaTeabHbIX YPOBHAX (JIK).

3.7. Bprueprure cXeMaTHYECKH SHEPreTHYECKHE YPOBHH BpAIATENLHOTO JIBHKCHHUS
JIByXaTOMHOH MOJIEKYJIBI KaK >KeCTKOTO poTaTopa.

3.8.  Hamecure myHKTHpPOM Ha 3Ty CXEMY BpalllaTeIbHbIe KBAHTOBBIE YPOBHU MOJICKYIIbI,
HE SBJISAIOLICHCS )KECTKUM POTATOPOM.

3.9. BrBeaute ypaBHEHHUE ISl BRIYACICHUSI PaBHOBECHOTO MEXbBSIEPHOTO PACCTOSTHUS
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX YHCET COCEIHMX JHMHUHA BO BpAIIATEIbHOM CIEKTpe
HOTJIOIICHUSL.

3.10. OmnpenenuTe MOMEHT MHEPLIMU JIBYXaTOMHOU MOJIEKYJbI A.

3.11. PaccuunTaiiTe NpUBEICHHYIO MacCy MOJIEKYIBI A.

3.12. Berruucnurte paBHOBECHOE MEXbsAepHOE paccTosiHue () Mojekyisl A. ConocraBbTe
MIOJTy9eHHOE 3HaYCHUE CO CIIPABOYHBIMH JJAHHBIMH.



3.13. OrHecure HabmMOAaeMble JUHUM BO BpallaTeIbHOM CIEKTPE MOJIEKYJIbl A K
BpalaTeIbHBIM I1EPEXOIAM.

3.14. PaccuunTaiiTe BOJIHOBBIC YHCIIa CTIEKTPATBHBIX IUHHIA, CBA3aHHBIX C BPAIIaTEIbHBIMU
nepexogamu 0—1, 1 -2 u 2—3 m1sg Mmonekynsl A.

3.15. Brluncnure NpuBEACHHYIO MAacCy H30TOIMO3aMEIIEHHONW MOJIEKYIbI B.

3.16. PaccunTaiiTe BOJIHOBBIE YHCIIA CIIEKTPAIbHBIX JIMHUH, CBA3aHHBIX C BpaIllaTeIbHBIMU
nepexonamu 0—1, 1 -2 u 2—3 qig Mmonekynsl B. MexbsnepHbie paccTosiHus B MoJieKynax A u
B cuurath paBHBIMU.

3.17. Omnpenenute BeIMYUHY U HAPABICHNUE U30TOIHOTO C/ABUTA JIMHUH MOTJIOLICHUS BO
BpalaTeIbHbIX CHEKTpax MoJieKya A u B, eciau 3TH JUHMM COOTBETCTBYIOT IEPEXOAAM MEXIY
BpalarenbHbIMU ypoBHiIMHU 0—1, 1 -2 n 253 .

3.18. Hapucyiite cxemMaTM4eckd BpalIaTelIbHbI CHEKTP MOIJIOUIEHUs JBYXaTOMHOMH
Mmosiekynsl A. Hanecure Ha 3TOT K€ CHEKTp JIMHUM, COOTBETCTBYIOLME BpPALATEIIbHBIM
nepexoaaM AJs MOJIEKyJbl B.

3.19. OObscHuUTE TPUYHMHY HEMOHOTOHHOTO M3MEHEHHUS WHTCHCUBHOCTH JIMHHUN
HOTJIOILEHUS 110 MEPE YBEJIUYEHUS SHEPTUH BPAILEHHsI MOJICKYJIBL.

BapuanT Monekyna A v-107%,1 Monekyna B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B¥ClI
3 BeH 103.15 123.78 Be’H
3aoanue 12. Koneoamenvhnvie cnekmpuvl 06yXamoMHbIX MOJIEK)Jl
4.1 Hanummure  KBAaHTOBO-MEXAaHMYECKOE  ypaBHEHME JUIsI  pacyera  SHEpruu

K0JIe0aTEIbHOTO IBUKCHUS JIBYXaTOMHOM MOJICKYJIbI KaK TAPMOHHUYECKOTO OCIIHJLIATOPA.

4.2 Hanummre  KBaHTOBO-MEXAHMYECKOE  yPaBHEHME JUIi  pacyeTa  JHEPIHH
KOJIE0ATENEHOTO JABMKEHHS IByXaTOMHOM MOJIEKYJIBI AHTAPMOHHUYECKOTO OCHHJLIATOPA.

4.3 Bwuuciure 1o onpeneaeHHbM n3 MK-creKTpa NoraomeHus JByXaTOMHON MOJIEKYJIbI
A ocHOBHOMY TOHY (V,), nepBoMy o0epToHy (V,) unu Bropomy obeprtony (v,) (tabm. 4)

BOJIHOBOE 4YHCIIO COOCTBEHHBIX KOJeOaHUW @, , KO3()(PUIMEHT aHrapMOHUYHOCTH X, U

AHTAPMOHHUYHOCTD @, X, .

4.4 BbluncnuTe BOJHOBOE uuciao nponymeHHoW iuHuu B MK-cnektpe mnormiomeHus
JBYXaTOMHOM MOJIeKyIbl A (V,, v, Ul V,)

4.5 Omnpenenure 5HEPruI0 KoJeOATENbHOIO JBWKEHHMS MOJEKYJIbl A Ha HyJIEBOM
KoJieOaTeIbHOM KBAaHTOBOM YypoBHe Eo (JIk), uCmosib3yss BOJHOBOE YHCIO COOCTBEHHBIX
KoJeOaHUl @, M aHTapMOHUYHOCTb @ X, (cM. 11.4.3)

4.6 BeiBenuTe ypaBHEHHE JUIsI pacueTa MaKCHMAJIbHOTO KOJI€OAaTeNIbHOTO KBaHTOBOTO
qrca.

4.7 Omnpexaenute MakCUMaIbHOE K0JIEOATEIbHOE KBAHTOBOE YHCIIO U, AJIS MOJIEKYJIBI A.

4.8 Ormpenenute SHEPTUI0 KoIeOATenbHOrO IBMXKEHHUS Emax (k) Ha MakcMMalbHOM
K0JIeOaTeThHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenure 3Hepruto auccouunarnuu Do monekynst A (k//MoIb).

4.10 Berueprute rpaduk 3aBucumoctu E . = f(v), BbiOpaB 2-3 3Ha4YeHUS KBAHTOBOTO

quciia U W pacCUUTaB 3HAYCHHA EKon, B MHTCPBAJIC OT 0 0 Uy -

4.11 Vkaxute Ha rpaduKe SHEPrui0 KoJeOaTeNbHOTO JBMKEHHS Ha MaKCHUMaJlbHOM
KoJ1e0aTeIbHOM KBaHTOBOM YPOBHE Emax (k) 1 sHepruto auccormanmu Do .
4.12 BbIYKCIMTE CHIIOBYIO MOCTOSIHHYIO XMMUYECKOM CBSI3U K, IByXaTOMHO#M MOJICKYITbI A.



4.13 Brruuciure

MOJIEKYJIBI B.

BOJIHOBOE YHCJIO COOCTBEHHBIX KoJeOaHUN

4.14 Onpenenute BEIUYUHY U HAIIPABICHUE N30TOIMHOIO C/IBUIa.

U30TOIO03aMEICHHOMN

Bapuant Monekyna A | v,-107%, Mt | 7102, Mt | ¥,.102, M | Monekyna B
1 HI 2230 4380 - 2H|
2 HF 3962 - 11344 SHF
3 HCI 2885 - 8339 2HCl

Tema 7- XumMndeckass KHHETHKA U KAaTAJIN3

3aoanua Ne 14 u 15. Onpedenenue nopadKka u KOHCHAHMbL CKOPOCHU XUMUUECKOU
peaxkyuu u memMnepamypHoil 3a6UcUMOCU CKOPOCHU XUMUYECKOU PeaKyuu

10.1. IToctpoiite rpadukm 3aBUCHMOCTH KOHIEHTpanud C HMCXOIHOTO BEIIECTBA OT
BpeMeHu t it peakiuu B, 3amanHoii B Tabnuiie, B koopaunatax InC = f(t) u 1/C = f(t). ITo Buxy
rpaduka onpeaesuTe MopsA0K Peakinu.

10.2. PaccunraiiTe KOHCTAHTY CKOPOCTH peakluu B.

10.3. Boerunciure KOHIIEHTPAIMIO MCXOJAHOTO BEIIECTBA U MPOAYKTOB peakiuu B depes
200 ¢ oT Hayana peakiuu.

10.4. Paccuuraiite Bpemsi, 3a kKoTopoe npopearupyet 10% ncxoaHOTro BeliecTa.

10.5. Onpenenute nepruoa MoayrnpeBpaieHus: peakuuu B.

Bapuant 1. Peaknus B: 2NO2=2NO + O, T =631 K

t,c C-10°, mob/n
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuant 2. Peakmnus B: 2F,0=2F, + O, T =543 K

1073, ¢ C-10° mosb/it
0 1,0000
1,2 0,9352
24 0,8794
6,0 0,7442
12,0 00,5936
24,0 0,4218
BapuanT 3. Peaxmus B: 2N2O=2N; + O, T=938 K
t,c C, momb/1t
0 0,154
30 0,145
60 0,137




120 0,122

240 0,097

300 0,086

10.6. Onpenenure 3HEPTUI0 aKTUBALMM XUMUYECKOW peakuuu B, ucnosib3ys 3HaueHUs
KOHCTAaHTBI CKOopocTu peakiuu Ki u K2 mpu 1Byx 3Hadenusx remneparypst 11 u To.

10.7. 3anumure ypaBHeHue Appenuyca. Omnpenenure MNPeAIKCIOHEHIUATbHBIN
MHOJKUTENb B YpaBHEHUU AppeHuyca.

10.8. Onpenenure KOHCTAaHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 73.

10.9. Onpenenute TemrepaTypHbiii koddduuent Bant-I'odda y st ckopoctu peakium
B B unrepBane remneparyp Tiu T2.

10.10. Hcnonb3ys TemriepaTypHblii KOd(DQHUIIMEHT Yy, ONpeAeUTe, BO CKOJIBKO pa3
M3MEHUTCS CKOPOCTh peakluu, eciiu TemnepaTtypy 71 yBenuuuTh Ha Benuuuny AT.

Bapuant | T1, K k1 T2, K k2 T3, K AT, K
1 656 7,700 1/(MoTIB-C) 592 0,844 11/(Mo1B-C) 667 25
2 523 | 1,45-10° a/(momb-c) | 570 | 0,324 n/(momb-c) 590 25
3 813 1,702.10° ¢t 783 4,635.10% ¢t 777 15

3.3. KonTpoabHblie Bonpockl o Kypey '"®uzndeckas xumus' k 3xk3ameny Nel
Tembl 1 - Xumu4yeckasi TepMOANHAMHKA U XMMHYeCKOe paBHOBecHe

1. @®ynkuum mporecca u (GYHKIMHA COCTOSHUS. BHYTpeHHSIST dHeprus, TerioTa, padoTa,
3aKOHBI TEPMOJUHAMUKH.

2. Pabota pacmmpeHus: UACaIBLHOTO Ta3a B M30TEPMUYECKOM, HM300apHOM ¥ H300apHO-
M30TEPMUYECKOM TPOIIeCcCax.

3. Temnora mpoIEeCCOB MPH MOCTOSTHHOM 00BhEME U JaBJICHUU.
4. Tlepsblii 3ak0H TepMoanHAMUKH. PacueT TeroBbix ¢ dektoB. 3akoH ['ecca.
5. TemnoTel 00pa3oBaHus W TEIUIOTHI CTOPAaHUS BellecTB. VX ucnosibp3oBanue Jjisi pacyeToB

TEIUIOBBIX 3(P(HPEKTOB XUMUUYECKUX PEeaKLUH.

6. OmnpeneneHue TEIIOEMKOCTH. VICTMHHAass W CpemHSAS TEIJIOEMKOCTb. 3aBUCHMOCTD
TETUIOEMKOCTH OT TEMIIepaTyphl (MHTEPIOISIIIMOHHBIE YPAaBHEHHUS).

7. 3aBHCHMOCTB TEIUIOBOTO 3(pdeKkTa XMMUUECKUX peakluil OT TeMnepaTypsl. Y paBHEHHE
Kupxroda.

8. WuterpupoBanue ypaBHeHuss Kupxrogpa. CocraBieHue ypaBHEHUS Uil pacyera
TETUTOBOTO P PeKTa XUMUYECKON peakIuy MPH 3aJaHHOH TeMIepaType.

9. TepmoauHamMHuyeckn oOpaTHMble U HeoOpaTUMBble poriecchl. PaboTa TepMoInHAMUYECKH
00paTuMoro mpoiecca.

10. Dutpomnus. MaTtemaTnueckue BbipaxkeHus |l 3akoHa TepMOAMHAMUKY JUI OOpaTUMBIX U
HEOOpaTUMBIX MPOIIECCOB.

11. i3MeHeHue SHTPONUHU B U30JIMPOBAHHON CUCTEME KaK KPUTEpHUI HampaBiIeHUs Mpolecca
Y COCTOSTHUSI pAaBHOBECHS.

12. I3MeHeHue SHTPONUHU MPU HarpeBaHUM, PACIIMPEHUH, CMELIICHUN UIEaIbHBIX Ta30B IpU
(ba30BbIX Epexoaax.

13. Iocrynar ITnanka. Pacuet abcomoTHOM SHTpONNH.

14. i3MeHeHne SHTPONUU B XUMHYECKUX peaknusx. CocTaBieHue ypaBHEHHUS Ul pacueTa
U3MEHEHUS SHTPOITUN XMMHYECKON peakluy MPpH 3aJaHHOH TeMIepaType.

15. MakcumansHass 1 MakCUMalibHas ToJie3Has padoTa. TepMoanHaMUUECKHE MOTEHITAATIBI



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

KaK Mepa paboTOCIOCOOHOCTH CHCTEMBI.

TepMoanHaMHuyecKne MOTEHLIUAIbI KaK KPUTEPH HANpaBiIeHHs MPOIecca U COCTOSHUS
PaBHOBECHSI B 3aKPBITHIX CUCTEMaX.

Oueprusa ['enbmromnpia (M30XOPHO-U30TEPMHUUECKUN MOTeHIMAN) U sHeprus ['nbOca
(n300apHO-U30TepMUUECKHil moTeHwan). CBOOOIHAS U CBSI3aHHAS YHEPTHSL.
3aBucumocTh dHepruu ['ud6ca oT TemnepaTypsl U AaBJICHUS.

VYpasuenue ['enpmromnsia-I'nooea.

3aBucuMOCTh dHepruu ['nbbca oOT cocraBa cuUCTEeMbl. XHUMHUYECKUH MOTEHLHANT
KOMITOHEHTa CHCTEMBI.

XUMHUYECKUH MOTEHIIUA HI€aIbHOTO U pealbHOro ra3oB. @yruTUBHOCTh, KOG (GUIIUEHT
(YrUTUBHOCTH; aKTUBHOCTh, KO3((PUIIMEHT aKTHBHOCTM peambHOro ras3a. MeTojsl
HaX0X/1eHUs Ko UIueHToB GYTrUTUBHOCTH U aKTUBHOCTH.

BoiBoz ypaBHEHHUS "M30TEPMBbl XUMUYECKON PEAKIM'".

TepMoanHaMuyecKue U MPAKTUYECKUE KOHCTAHThI paBHOBecHs. CBsI3b MEXK1y HUMH.
PaBHOBecne B TeTEPOrCHHBIX XHMHYECKHX peakiusx. KOHCTaHTBI paBHOBECHS
TeTePOreHHBIX PEAKIIHIA.

3aBUCUMOCTh KOHCTAHTBI PaBHOBECHS OT TeMIIEpaTyphl. BeIBOI WM aHanmu3 ypaBHEHUS
n300apbl XUMUYECKOHN peakiuu B qudpepeHnmnansaoi popme.

Wuterpanbaas Qopma ypaBHeHHs u300apbl XuMH4eckod peakuuu. CocTaBieHHE
ypaBHEHHUS Ui pacueTa KOHCTAHThI PABHOBECHS XUMUYECKOM PEaKIIUU OT TeMIIepaTyphl.
Tennoas Teopema HepHcTa U ciieicTBHs U3 Hee.

Tema 2 — da3o0Bble paBHOBeCHSI H PACTBOPbI HE3JIEKTPOJINTOB

[IpaBuno ¢a3 I'ub6ca. Ilonstue "¢aza", "cocramnsiomee BemecTBa', "J4HUCIIO
KOMIIOHEHTOB", "TepMOJINHAMUYECKUE CTEIIEHN CBOOOABI".

YcnoBue TepMOAMHAMUYECKOTO PABHOBECUS MEKY (hasamu.

BriBog, aHainm3 u uHTErpupoBanue ypasHeHus Knaysuyca-Knaneiposna.

JlnarpamMmbl COCTOSIHUSI OJJHOKOMIIOHEHTHBIX cucTeM. VX pa30op ¢ MOMOIIbI0 MpaBuia
¢a3 ['mbOca.

WneanpHble U HEUAEAIBHBIE PACTBOPHI. 3aKOH Payis.

XVMHYECKUH MOTEHIIMAJI KOMIIOHEHTAa B UJ€aIbHOM U HEUJECAJIbHOM pacTBOpax.
Brruncnenre akTHBHOCTH PaCTBOPUTEIIS IO MOHWKEHUIO JIBJICHUS Mapa HaJl pacTBOPOM,
[0 TIOHWXEHHWIO TeMIepaTyphl 3aMep3aHusl pacTBOpa M OCMOTHYECKOMY JIaBIIEHUIO
pacTBopa.

Komnuraruablie CBOMCTBA PACTBOPOB U UX ITPAKTUYECKOE UCIIOJIB30BAHUE.
PacTBOpHMOCTB ra3oB B )KMJIKOCTH. 3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEPATYPHI.
PactBOpuMOCTB ra3oB B *KHAKOCTU. 3aBUCUMOCTb PACTBOPUMOCTH OT JIaBJICHUS U T00aBKU
anIeKTposinTa. Y paBHeHue CeueHoBa.

HeorpanunueHnHo pacTBOpUMBIE APYT B ApYyTre KUAKOCTU. BbluncieHne naBiieHns U cocTaBa
napa HaJ| JieaibHbIMU pacTBopamu. [lepBsiit 3akoH ['106ca-KoHoBanosa.
Huarpammbl  "oOmiee paBieHHe-cocTaB", 'Temmeparypa KWIIEHHS - COCTaB
pacTBoOpa -cocTaB napa" Juis HACaIbHBIX PACTBOPOB.

®da3oBas 1uarpaMMa paBHOBECHS KUAKOCTH — map. [IpaBuso peryara.

Bunasl neperonku: uHTErpanbHast, AudQepeHnmanbaas, GpakiuoHHas, peKTHPHUKAIIHA.
A3eoTponHble pacTBOPHL. JlnarpamMmbl paBHOBECHS KUAKOCTh — Map JUIsl a3€0TPOIMHBIX
pacTBOpoB. PekTu(ukaius a3eoTponHbIX PacTBOPOB.

OrpaHvdeHHas B3aWMHas pPacTBOPUMOCTb >KHMIKOCTEeW. BimsHue Ttemmeparypbl Ha
pacTBOPUMOCTb.

JlaBieHue 1 cocTaB mapa HaJl CMEChIO B3aMHO-HEpaCTBOPUMBIX kuakoctel. [leperonka
C BOJISIHBIM ITApOM.

PacTBOpMMOCTH TBEpPIBIX BEIIECTB B KUJIKOCTU. MneaibHast paCTBOPUMOCTB. Y paBHEHHUE
[penepa.

nn

,"cocTaB



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
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58.

59.

60.

61.

62.
63.

JuarpamMMbl TJIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pacTBOPUMOCTHIO B
’KHUJIKOM U TIOJTHOW HEPACTBOPUMOCTHIO B TBEP/IOM COCTOSIHMM. KpuBbIe 0XJ1aX1eHUSI.
JuarpaMMbl IJIABKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pacTBOPUMOCTHIO B
YKUJKOM U TBEPJIOM COCTOSIHMH. BUIIbI TBEpABIX PACTBOPOB.

JuarpaMMbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHUCTEM C TIOJHOM pacTBOPUMOCTHIO B
YKUJKOM U OTPAaHUYECHHOI PacCTBOPUMOCTBIO B TBEPIOM COCTOSIHUU. KpuBble oXIaK1eHUS.
JlmarpaMmpl TUIABKOCTH  JIBYXKOMITOHEHTHBIX CHCTEM, OOpa3yrOMIMX XUMHUYECKUE
COEIMHEHUS, IABALIUECS 0€3 Pa3IoKEHHS U C PA3IOKCHUEM.

Tema 3 - Dy1eKTPOXUMHUYECKHE CHCTEMBI

Komnuraruasle cBOMCTBA PaCTBOPOB JJIEKTPOJIMTOB. MI30TOHMYECKUI U OCMOTUYECKUI
ko3 puImeHT.

CrtpoeHre pacTBOPOB CHJIBHBIX 3JIEKTPOJUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOPHUH
pPacTBOPOB CUJIBHBIX 3JIEKTPOJIUTOB [lebas n Xiokkens.

VYpaBHeHue g pacyera CpeaHUX HOHHBIX Kod(pduuumentoB axtuBHoctu (I, Il u Il
npuoIKeHus Teopuu Jlebas u XroKKes).

PaBHoBecue B pacTBOpax d3JIEKTPOIMTOB. TepMOAMHAMUYECKHE M IPAKTHYECKUE
KOHCTaHTbl HOHHBIX PaBHOBECHII.

DNEKTPOXUMHUYECKUI TMOTeHIHal. BO3HMKHOBEHHE CKayka IMOTEHLMajga M JIBOMHOTO
3JIEKTPUYECKOTO CJI0s Ha FPAHUIIE pa3zelia METal — PacCTBOP AJIEKTPOJIUTA.

Bonxopoanas nikana 3JIeKTpOJHBIX ITOTEHIIUAIOB.

VpaBuenne HepHcra st paBHOBeCHOro mnoteHuuana. CTaHIApTHBIN 3JIEKTPOAHBIN
MOTEHIUAL.

Onektpoasl |, Il poma u OKHUCIAMTENHbHO-BOCCTAHOBHUTEIbHBIE SJEKTPOJbL. [IpuMepsl.
OneKTpoHble peakiuu. Pacuer paBHOBECHBIX MOTEHIMAIOB.

KoHLIeHTpallnOHHbIE U XUMUYECKHE raibBaHuuYecKue 3aeMeHThl. Pacuer DJ1C
['anpBaHnYeckue HSJIEMEHTHl € TIepeHocoM U 0e3 mepeHoca. Vcnonb3zoBaHue
raJIbBAHUYECKUX JJIEMEHTOB 0e3 mepeHoca i AIKCHEPUMEHTATbHOIO OIpeIeTIeHHs
CPEIHUX NOHHBIX AKTUBHOCTEH.

Hcnonp30BaHWE  CTaHAAPTHBIX IOTEHUUAIOB Ul ONpPENEICHHS  HAlpaBICHMS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX U AIEKTPOXUMUYECKUX PEAKIIH.

OrmpezierneHne TEPMOJMHAMUYECKHUX MMapaMeTpoB Xxumudeckux peakuuii (AH, AS, AG),
UAYIIMX B TaJIbBAHUYECKOM AJIEMEHTE.

OpnHopa3oBble 1 MHOTOpPA30Bble XMMHMUYECKHE UCTOYHHUKH TOKA.

VnaenbHas W MoJspHas NPOBOAUMOCTb. CBSI3b 3JIEKTPUYECKOM MPOBOJAUMOCTH C
MOJIBUKHOCTSIMHA NOHOB.

64. 3aBUCHMOCTD 3JIEKTPUIECKON POBOJIUMOCTH OT TEMIIEPATYPHI, PHUPOJIBI SJIEKTPOIUTA

65.

66.

67.
68.

PacTBOPUTEIIA.
3aBUCUMOCTb yJIEIBHOM AJIEKTPOIPOBOJHOCTH OT KOHIIEHTPALUU Ul 1a00ro ¥ CHIIBHOTO
JJIEKTPOJIUTOB.

3aBUCHUMOCTb MOJISIPHOH HPOBOAMMOCTH CHJIBHBIX AJIEKTPOJIMTOB OT KOHIEHTpALUU.
OcHoBHble no0xkeHus Teopun Jlebas-Xrokkens-On3arepa.

IIpakTHueckoe NCIOIb30BaHUE N3MEPEHUH HIIEKTPUUYECKON TPOBOIUMOCTH.

Uucia nepeHoca, UX UCIOJIb30BAaHUE IS ONPEACIICHUs DJIEKTPUYECKON MPOBOJAUMOCTU
OTJIEJIbHBIX HOHOB.

KoHnTpoJbHbie Bonpockl 10 Kypcey ""®@usnuyeckass Xumus' K 3k3ameny Ne 2

Tema 4 — MeToabl H3yYeHHUsI CTPOEHHS MOJIEKYJ CBOCTBAX



69.

70.
71.
72.
73.

74.

.Honﬂpmaum{ MOJIIPHBIX U HCIIOJIIPHBIX MOJICKYJI B TIOCTOAHHOM U ICPEMCHHOM
AJIeKTpUYecKuX noiisax. YpaBHeHus Jlebas, Kimaysuyca-Mocottu u Jlopeni-JIlopenria.
Pedpaxmms.

OnpezneneHye AUNOIBHOIO MOMEHTA U MOJISPU3EMOCTH MOJIEKYJI.

OO0111as1 XapakTepUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.

Bpamarensnbsle  cnektpel. OmnpeneneHue MOMEHTa HMHEPUUMM M PaBHOBECHOIO
MCKBAACPHOI'0 PACCTOAHUA MJIA IBYXBAJICHTHBIX U JIMHEHHBIX MHOT'0AaTOMHBIX MOJICKYJI
U3 CIEKTPAJIbHBIX 1aHHBIX.

OHeprust KoJjeOaTeNbHOr0 JBM)KEHUS JBYXaTOMHOM MOJIGKYJBI B HPUOIMIKEHUU
rapMOHUYECKOI'0 U @aHI'APMOHUYECKOT0 OCLIUILIATOPA.

Omnpenenenre COOCTBEHHOM 4YacTOThI, KOA(PPHUIMEHTAa AHTAPMOHUYHOCTH U SHEPTUH
JMCCOLIMALIMY U3 KOJe0aTeIbHOIO CIIEKTPa MOTJIOMIEHUS.

75. Yucno u TUIIBI HOPMATBHBIX KOJICOAHMI MHOTOATOMHBIX MOJIEKYI. XapaKTepUCTHUCCKUE

76.

77.
78.

79.

80.
81.
82.
83.
84.
85.
86.
87.

88.
89.

90.

91.

92.

93.

94.

95.

96.

YacTOTBHI.
BpamarensHo-kone0aTeNbHBIE CIIEKTPHI MOTIIOMIEHUS IBYXaTOMHBIX MOJIeKyn P-, R- u Q-
BETBH, UX ITPOUCXOXKICHHE.

DeKTPOHHO-KOJIe0aTeIbHO-BpaliaTebHbie cCeKTpshl. [IpuHimn @panka-KongoHa.
Omnpenenenue HSHEPrUM JTUCCOLMALMU U3 AJIEKTPOHHO-KOJIeOaTeIbHO-BpaIaTeIbHBIX
CIIEKTPOB.

CriekTpbl KOMOMHAIIMOHHOTO paccesiHus, conocrapieHune ux ¢ MK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KaTaJINn3

CkopocTh peakuuu [Uisi TOMOT€HHOM M reTeporeHHod peakuuu. Kunernueckoe
ypaBHeHHE. MOJIEKYJIIPHOCTD U MOPSA0K TOMOTeHHOM peakiuu. CTaauitHOe MPOTEKaHKE
peaKIuu.

Kunernueckas kpuBas. MeTopl OIIpeeICHNs OPSAKA PEAKLIUH.

Peakuun 1, 2 u 3 mnopsaka. BelpakeHne mjii KOHCTaHTBI CKOPOCTM M IIEpHOJA
IIOJIYIIPEBPAILICHHUSL.

CrnoxHble peakIiu: JBYXCTOPOHHHE (0OpaTHMBbIe) U MapajulebHbIE.

CrnosxHble peakiuu: MOCIe10BaTEeIbHbBIE U CONPSKEHHBIE.

Meron KBa3UCTallMOHAPHBIX KOHIICHTpAaLMi. MeXaHu3M MOHOMOJIEKYJIAPHBIX PEaKIUi.
3aBUCHUMOCTbh CKOPOCTH TOMOT'€HHON XUMHUYECKOM peakluy OT TeMIEpaTyphl. Y paBHEHHE
AppeHnyca.

Craguu rereporeHHoro nporuecca. Jugdysus B razax, »KMJIKOCTAX U TBEPIbIX Tenax. 1 u
2 3akoHbl PuKa.

Bistnue Temneparypsl U IepeMENIMBaHUs HA PEKUM T'€TEPOTeHHOr0 MpoIecca.

Teopuss axkTuBHBIX coynapeHuid. OCHOBHbBIE  JONYyIIEHHA. Belpaxenue i
MPEIIKCIIOHEHITUATFHOTO MHOXKHUTENS B ypaBHEHUU Appennyca. Ctepudeckuii paxTop.
IlonsATHE aKTUBUPOBAHHOIO KOMIUIEKCA. BbIpakeHHE KOHCTaHTBI CKOPOCTH II0 METOAY
IIEPEXOHOTO COCTOSHUA.

ConocraBieHne ypaBHEHMH TEOPUHM AaKTHBHBIX COYINAPEHUN M TEOPUU INEPEXOJHOTO
cocrosHus. HenocraTtku Teopuil.

BiustHue pacTBOpuUTEINs Ha CKOPOCTh PEaKLUN B pacTBOPax. 'oMO- U reTepoInTUYECKHe
peakuuu.

I'ereponutrueckue peakuuu. BimsHre MOHHON CUIIBI PACTBOPA U 3apsI0B pearupyrolux
YacTHIl Ha CKOPOCTH Tpotiecca. [lepBUYHbINA U BTOPUYHBIHN coJieBble AP (HEKTHI.
Oco0eHHOCTH 1eTHbIX peakiuil. BosHukHOBeHUE, pa3BUTHE U 00pHIB Lienei. TernnoBoil u
LEITHOM MEXaHU3MbI BOCIIIAMEHEHUS.

OcoOeHHOCTH TPOTEKaHUs (POTOXUMHUYECKUX peakuuil. BblpakeHue Isi KOHCTAHTHI
CKOpOCTH oToXxuMuyeckoit peakuuu. [Ilpumeps! GOTOXMMHUECKUX pEeaKLUM.

OOue cBoOMCTBa KaTanu3aTOpoB. ['OMOreHHBIM M TeTeporeHHbI Katanus. BrusHue



KaTaJn3aTOpOB Ha TMPEAIKCIIOHCHIIMANBHBI MHOXUTEIh M DJHEPTrUi0 aKTHBAIMH B
ypaBHEHUU AppeHnyca.

97. 'omorennslit katanu3. KHCIOTHO-OCHOBHOM KaTans.

98. Ancopbmusi U TeTeporeHHbld Katanm3. M3orepma um m3obapa amcopomuu. Cragum
TeTepOreHHOr0 KaTalli3a U BIMSHUE TeMIIepaTypbl. Teopuu reTeporeHHOro Karamusa.

4. Meroanyeckue MaTepHaJibl Ui OmNpeeseHUs] NMPOUEAYP OLEHUBAHHWS 3HAHUIA,
YMeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[Ipomexxyrounast arrecTanus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusmu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeeHUs 3a4€TOB U

OK3aMCHOB.



