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ITpunoxenuns: 1. @OHI OLIECHOYHBIX CPEACTB IS TPOBEACHUS IPOMEKYTOUHOMN aTTECTALIUN



1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C IVNIAHUPYEMBIMHU PE3YyJbTaTAaMHU OCBOCHUSA

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pesynbrare 11t ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroUIHics JODKEH OBIAAETh CICAYIONMMHU Pe3yIbTaTaMu

oOy4deHus TI0 AUCITUTUIHHE:

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

KOI[ 1 HAMMCHOBAHHC MHIHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00y4eHUs
(1eckpunTOpHI)

OIIK-1
CriocoOeH u3y4arh, aHATHM3UPOBATH,
[ICIIOJIB30BaTh MEXaHU3Mbl XUMHYCCKUX
DEAKLIM, MPOUCXOJAIINX B
reXHOJIOTHYECKHUX Mpolieccax 1
DKPYAaIOIEeM MUPE, OCHOBBIBASCH HA
BHAHUSX O CTPOCHHMH BEIIECTBA, MPUPOJIE
XKUMHYECKOI CBS3H U CBOMCTBAX
DA3IMYHBIX KJIACCOB XUMHYECKHUX
DIIEMEHTOB, COCAUHCHHUM, BEIICCTB U
MaTepHUaIoB

OIIK-1.1

Hcnonp30BaHne 3HaHUM OCHOBHBIX IOHSITHH,
3aKOHOB M 3aKOHOMEPHOCTEH (pr3nyeckoi
XHMHH O CTPOCHHH BELIECTBA, IPUPOJIE
XHMHYECKOM CBSI3M M CBOMCTBAaX pa3IMYHBIX
KJIaCCOB XMMHYECKHX AJIEMCHTOB,
COCIMHEHMH, BEIIECTB U MAaTEPUAJIOB IS
M3YyYCHUS] XUMUUYECKUX PEaKLIHi,
MPOUCXOISIIINX B TEXHOJIOTHYECKUX
MPOLECCAX U OKPYKAIOIIEM MUPE

3Harth:

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

- OCHOBHBIE IKCTIICPUMEHTAIBHBIC METOIbI U3YUCHUS
bu3MKO-XuMHUYECKUX CBOUCTB BetiecTs (3H-2);

- METOJIMKH JIA0OPATOPHBIX pabOT, H3JI0)KCHHBIX B
1a00paTOPHOM (PU3UKO-XUMHUECKOM npakTukyme (3H-3)
Ymers:

- OTIPECIIATh U KIacCU(PUIIMPOBATH U OOBSCHITH OCHOBHBIC
(DU3HKO-XMMHUYECKHE TTPOIECCHI IS U3YICHHUS XUMHUICCKIX
peaxIuil, MPOUCXOIAUINX B TEXHOJIOTHUECKUX MPOIleccax U
okpyxkaroriem mupe (Y-1);

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

- BBITIOJIHATH CTaHAapPTHBIE OMIEPAIIMU TIPH BBHITTOTHEHUN
1a60paTOPHBIX paboT MO GU3UIECKON XUMHH 110 U3YICHHUIO
CBOICTB BEIIECTB U MAaTEPUAIIOB C COOJIIOIEHUEM TEXHUKH
oe3omacHocTH (Y-3).

Baagern:

- METOJIaMH BBISBJICHHS U KJTaCCUPUKANS (DU3HKO-
XUMHYECKHUX TPOIECCOB IS U3YUCHHS] XUMUIECKIX
peaknui, MPOUCXOASIINX B TEXHOJOTHIECKHX TIPOIeccax U
okpyxkatoreM mupe (H-1),




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIIUNA

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(neckpunTOpHl)

- 9KCIIEpUMEHTAILHBIMU METOIaMHU OTpeiesieHus (PrU3uKo-
XUMHUYECKHX CBOMCTB BemiecT (H-2),

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




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrPaAMMBI.

JlucuumanHa OTHOCUTCS K 00s3aTtenbHON yacTu bioka 1 «/luciummmael 00pa3oBaTenbHON
nporpammbl OakanaBpuata» (b1.0.24) N3yuaetcs B 3a0uHOi (hopme 0OydeHHE — Ha BTOPOM U
TPEThEM KypC€ U OIMPAECTC Ha 3HAHUA, IOJY4YEHHbIE CTYJCHTAaMU paHee IpU H3yYEHUU
HEOPraHMYECKOW, OpPraHMYecKol XUMHM, MaTteMaTuku U ¢usuku. llomydeHHble B mporecce
U3YYEHUS JUCHUIUIMHBL «Pu3ndeckass XUMUS» 3HAHUSA, YMEHUS, HaBBIKH MOTYT OBITb
MCIIOJIb30BaHbI B HAYYHO-HCCIIEIOBATENBbCKOM paboTe OakanaBpa U MpH BHIMOTHCHUH BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.

3. O0beM TUCIHILTUHBL.

Bup yueOHOi pabOThI Beero,

v p 3E/akamem. yacoB

OO0uiast TPy10€eMKOCTb TMCIUILIAHBI 10/ 360

(3a4eTHBIX eMHALY aKaJEMHUUYECKUX YacOB)

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

CEMUHAPBI, MPAKTHYCCKUE 3aHATHS 8
nmabopaTtopHbie pabOThI 14

KypcoBoe npoektupoBanue (KP umu KIT) -

KCP -

JIpyTrHe BUIbI KOHTAKTHOM pabOThI -

CamocrosiTesibHas padoTa 312

®opma tekymero koutpous (Kp, pedepar, PI'P, acce) Kp(4), unauB.3ananust

®opma npome:xxyTouHoii arrecrauum (KP, KII, 3auet , sx3amen) 2 3x3amena/18




4. Conepsxkanue TMCHUIIHHBI.

4.1. Pa3zgenn! JUCIUIIIINHLI H BUALI 3aHATHIA.
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1 Xumuueckas 1 1 2 50 OIIK-1 | OIIK-1.1
TEPMOJIUHAMHUKA
2 XUMHUYECKOE PaBHOBECHE 1 1 40 OIIK-1 | OIIK-1.1
3 da30BbIC paBHOBECHS U 1 1 2 50 OIIK-1 | OIIK-1.1,
pacTBOPBI
HEJICKTPOJINTOB
4 DIEKTPOXUMHUECKUE 1 1 2 40 OIIK-1 | OIIK-1.1
CHCTEMBI
5 Mertoab! U3ydyeHus 1 1 2 40 OIIK-1 | OIIK-1.1
CTPOCHUS MOJICKYII,
OCHOBAHHBIE HA
AIIEKTPHUECKUX
CBOHCTBax
6 OnTHuyecKre METOIbI 1 1 2 40 OIIK-1 | OIIK-1.1
W3YUYEHHS CTPOCHHUS
BELIECTBA
7 XuMmuueckas KHHETHKA U 2 2 4 52 OIIK-1 | OIIK-1.1
KaTaJIn3




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

No Ob6beMm
HanmeHnoBanue Tembl ’| UHHOBaMOHHAas
paszznena aka.
Y KpaTKOE COJICPKAHUE 3aHATUS dbopma
JUCIUTIAHBI 4achl

1 XuMu4eckas TepMOIMHAMUKA 1 |rpamurrionHas
I, Il u 11l Hayayia TepMOTMHAMUKY U UX TIPUMECHEHHUE JICKLIMS,

K XUMHYECKHUM IporieccaM. TepMoxumusi. JCKITUS-
TepMoanHaMUYeCcKue MOTEHIIUAIIBI. BU3YaIHU3aIus

2 XUMHYECKOE paBHOBECHE. 1  |Tpamurmonnas
KoHcTaHThl paBHOBeCHS. YpPaBHEHHS HU30TCPMBI U JCKIUS,
n300apsl peaxiuu. Boruncnenue cocraBa JeKIUs-
paBHOBECHON cMmecu. BbIOOp ONTHMaNIbHBIX YCIOBUI BHU3yanu3anus
MIPOBEJICHUS XUM. PEaKIIUU.

3 ®da30BbIC PABHOBECHS U PACTBOPHI HEAJICKTPOIUTOB 1 |rpamurrionHas
®da3oBble  paBHOBECHs] B  OJHO-, JIBYX- U JeKIus,
TPEXKOMITOHCHTHBIX cucteMax. [IpaBmio a3 I'm66ca JIEKIIHSI-

. YpaBuenus Knaneiipona-Knaysuyca. UneanbHbie u BU3YaIHU3aIHs
HeyjeaabHble pacTBOpbl. 3akoHbl Payns u I'enpu.

Juarpammsl «COCTaB-CBOWCTBOY. Paznenenue

pacTBOpPOB. DKCTparupoBaHue.

4 DIEKTPOXUMHUYECKHE CUCTEMBI 1 |Tpamurmonnas
CtpoeHue u CBOICTBAa pPACTBOPOB IJICKTPOJUTOB. JCKIHS,
PaBHOBecus B pacTBopax ANEKTPOJIUTOB. JeKIUS-
TepMoaMHAMUKA  TAJBBAHWMYECKUX  DJICMCHTOB. BU3YaTH3aIHs
[ToreHunomeTpusa. DneKTpuyeckass MPOBOJUMOCTh
pPacTBOPOB 3JIEKTPOIUTOB

5 Meropl M3yueHHs CTPOCHHUS MOJICKYJ, OCHOBaHHbIe| 1  |TpaauimonHas
Ha DJIEKTPUYECKHUX CBOMCTBAaxX JeKIHs,

JICKITUS-

BU3YyaJIU3alusd




Ne
paznena
JUCLIUILIUHBI

HanmMmenoBanune TeMbl
U KpaTKOEe COJICpKaHUE 3aHATHUS

O0OneM,
aKap.
Y4ackl

ManoBanuoHHas
dhopma

6

OnTHyeckre METO/bl U3Yy4YEHHUs] CTPOCHMSI BEILECTBA
OnTuyeckre U PeHTTEHOBCKUE METOJbl HaXOXKICHUS
MOJIEKYJISIPHBIX KOHCTAHT W HCIIOJIb30BAHUE UX AJIS
pacyeTa TEpMOAMHAMUYECKUX (DYHKIMI HaeanbHbBIX
ra3oB CTaTUCTUYECKUM METOJIOM Ob6mas
XapaKTepUCTHKA MOJIEKYJISIPHBIX CIIEKTPOB.
Hcnonb3oBanue 3akoHa JlamOepra-byrepa-bepa npu
WU3Y4YEHHUHU CIIEKTPOB.

OHeprus BpalllEHUs [BYXaTOMHOM MOJIEKYJbl B
OpUOJIMKEHUH  JKECTKOro  poTaropa  DHeprus
K0JICOATEIBHOTO JIBUKECHHUS IBYXaTOMHOM MOJIEKYIIBI
B IpUOIINKEHUN rapMOHHMYECKOTO u
AQHIapMOHMYECKOT0 ocUWuIsITOpa. YHCIo M THUIBI
HOPMaJIbHBIX KOJI€0aHUH MHOIOQTOMHBIX MOJIEKYIL.
DNEeKTPOHHO-KO0JIe0aTeIbHO-BpaIllaTeIbHbIE CIIEKTPHI.
[Tpuatmun ®panka-Kongona. Juccomuanus.
OnpeneneHue -HHEPruM XHUMHUYECKOM CBSI3U 1O
MOJIEKYJISIPHBIM CIIEKTpaM.

CrnexTpbl KOMOMHALIMOHHOTO paccesHus,
conocrasinenue ux ¢ MK-cnexrpamu.

TpaauLIMOHHAS
JIEKITHS,
JICKITUSI-
BHU3yau3alus

XuMHUecKasi KHHETHKA U KaTajn3
®denomenonornueckas  (hopmanpHasi)  KHHETHKA.
3aBUCUMOCTh CKOPOCTH DPEaKLIUU OT TeMIepaTyphl.
Teopun 371€MEHTApHOIO aKTa XUMHUYECKOW pPEaKIIHH.
Kunernka nenHbIX M (QOTOXMMUYECKUX PpPEaKIHM.
Kunetuka peaknuii B pactBopax. Kunerunka
TeTepPOreHHBIX TPOIIECCOB. Kunernka
3NIEKTPOXUMHUYECKHX TMporeccoB. Koppo3usi.

TpaAUIIIOHHAS
JIEKITHS,
JICKIIMS-
BU3yallu3alus




4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSL.

O0beMm
HaunmenoBaHue TeMEI ’
akan. |MuHOBanmMoHHas Gpopma
U KpaTKOE COACPIKaHNE 3aHATHUS
Yachl
[TprmeHeHue epBoro Havana TEPMOJIMHAMUKH TSl pacdyeTa 3aHSITHE—KOH(EPCHIINS,
TeIJIOBBIX A (PEeKTOB XMMHUYEeCKUX peakiuii. 3akoH ['ecca u| 0,5 |akTHBH3anus
cnencTBus u3 Hero. 3akoH Kupxrodda. TBOPYECKOI
JeITEeJIbHOCTH,
periaMeHTHpPOBaHHAS
TUCKYCCHS
[Ipumenenne  BTOpPOro  Havaja TEPMOJWHAMHKHA K 3aHATHE—KOH(DEpEHIIH,
XUMHUYECKHM Tiporieccam. DHrpomnus. Tepmomunamuueckue| 0,5  |akTuBu3anus
MOTEHIHABL. TBOPYECKOM
JIEATEIbHOCTH,
periiaMeHTUPOBaHHAS
JTUCKYCCHSI
TepMonuHaMuUeCKMEe W NPAKTUYECKHE  KOHCTAHTBI 3aHATHE — OH(epeHIns,
paBHOBECHS W WX NPHMEHEHHE JUIsl pacyeTa TIIyOWHBI U 1 AKTHUBH3ALIH
CTENEHW  MpEeBpallcHUs, PaBHOBECHOTO  BBIXOJA H TBOPYECKOM
PaBHOBECHOT'O COCTaBa XUMHUYECKON PEaKIIHH JIEATEIHbHOCTH,
periiaMeHTHUPOBaHHAS
JTUCKYCCHSI
Hcnonw3oBanue ypaBHeHus Knaysuyca-Knaneiipona 3aHATHE— KOH(epeHus,
JUTSL pacdeTa TeMIIepaTyphl KUIICHHUS U TETUIOTHI UCTIApEHUS 0,5 |akTuBH3aLHsA
BEIIECTBA TBOPYECKOM
JIEATEILHOCTH,
perjJaMeHTUPOBaHHAS
JTUCKYCCHSI
AHanu3 AuarpaMM paBHOBECHUS KUAKOCTD <> Map U 3aHsITHE — OH(EepEeHIIHS,
KPUCTAILIBI «>KUJIKOCTh 0,5 |akTuBH3aLHsA
TBOPYECKOMN
JIEATENHHOCTH,
perJaMeHTUPOBaHHAS
JTUCKYCCHSI
IManpbBaHMYECKHE 3IIEMEHTHI. PacueT moTeHIIMAIOB 3aHsTHEe— KOH(DepeHIs,
anekTpo10B. Beruncienne DJIC u ralbBaHUYECKUX 0,5 |akTuBH3aIHS
AIIEMEHTOB. TepMOIMHAMHKA TaTbBAHUYECKHUX DJIEMEHTOB TBOPUYECKOI
JIEATENHHOCTH,
pernaMeHTHpOBaHHAS
JTUCKYCCHS
DneKTpudeckas MpOBOJUMOCTh PACTBOPOB 0,5 |3aHsATHe— KOH(EpEeHIIHUs,

SJICKTPOJJHUTOB OT KOHIICHTPAIIHUU. Pacuer crenienn u
KOHCTAaHThI JUCCOIIMAIIlH, pH pacTBOpa c1aboro
SJICKTPOJIMTA I10 3H€KTpI/I‘IeCKOI\/'I MIPOBOANMOCTH.

aKTUBU3ALIMS
TBOPYECKOMN
NeSITeNIbHOCTH,
pernaMeHTHpOBaHHAas
JIICKYyCCUS




O0OneM,
HaumenoBanue Tembl
akan. |MuHOBanmonHas Gopma
U KpaTKoe CoJiep KaHue 3aHATHUS
Yachl
MeTto1b1 onipeieneHns opsKa U KOHCTaHTbl CKOPOCTU 2 3aHATHE— KOH(EpeHIHs,
XUMHUYECKON peakiny. Boruncnenue sHepruy akTuBalluu U aKTUBU3ALIHS
TEMIIEPaTypHOro KO PUIIHEHTAa XUMHUECKONW PEaKLINH. TBOPUYECKOMN
JeSITeNIbHOCTH,
periaMeHTHpOBaHHAs
Hcnonp3oBanue ypaBHenuii Knaysunyca-Mocortu, 1 3aHsTHEe— KOH(DEepeHIHs,
Hebas, Jlopent-Jlopenia s pacuera MOJSIPHOM AKTUBH3ALIMS
pedpakiuy U AUMOJIBHBIX MOMEHTOB BEIIECTBA TBOPYECKOMN
NeSITeNIbHOCTH,
periaMeHTUpOBaHHAs
JTUCKYCCHSI
Onpenenenne MOJIEKYJISIPHBIX KOHCTAHT U SHEPTHU CBSI3U 1 3aHATH— KOH(EepeHIus,
0 CIIEKTPAIbHBIM JTaHHBIM AKTUBU3ALIHS
TBOPYECKOMN
JeSITeNIbHOCTH,
periaMeHTHpOBaHHAs
JUCKYCCHSI
4.3.2. JlabopaTopHble 3aHATHS.
No
3 HaumenoBanue TeMsl O6mbewM,
pasnena [Ipumeuanue
U KpaTKO€ COJIep KaHue 3aHATUS aKaj. yachl
JUCIUILTAHBI
1 OrnpezenieHue TEII0THl PACTBOPEHUS COMH (MU 2 METOJ  MaJIbIX
TEIUIOBOTO AP PeKTa XUMUYECKON peaKIim) rpynn
3. HccnenoBanue 3aBUCMMOCTH 1ABIICHUS METOJ] MaJIbIX
HACBILIEHHOTO Mapa BEIECTBA OT TEMIEPaTypHl. 1 rpynn
Onpenenenne MOJISIPHON TETUIOTHI UCTIAPEHUS
3. ITocTpoenne quarpamMmsl IUIABKOCTH 2-X METO]] MaJIbIX
KOMITOHEHTHOI CHCTEMBI 110 3KCIIEPUMEHTAIbHBIM 1 rpymnn
JTAaHHBIM
4, N3mepenne snekTpoaHbix noteHnuanoB u J/[C 1 METO]I MAJTBIX
raJlbBAaHUYECKUX JIEMEHTOB WK onpenenenue pH rpynn
pPacTBOpOB, CTENEHU ¥ KOHCTAHThI THIPOJIN3a COIIN
METOJIOM IOTEHIIUOMETPHH.
[ToTeHunomeTpruyecKoe TUTPOBAHNE
4. N3yueHne 3aBUCUMOCTH 3JIEKTPUYECKOU METOJl MAJIBIX
MIPOBOJIUMOCTH PaCTBOPOB CUIIBbHBIX MJIM CIIA0BIX 1 rpynn
ANEKTPOJIIUTOB OT KOHIIEHTPAIUH.
Kongykromerpruueckoe TUTpPOBaHHE
5. Omnpenenenne coctaBa pacTBopa 10 yJAEJIbHON 2 METOJ  MallbIX
pedpaku TPy




Ne HauMeHnoBanue TeMbI O0newm,
paszeina IIpumeyanue
U KpaTKoe CoJIep KaHue 3aHsATUS aKajl. 4yachl
JTUCIUILTAHBI
6. Onpenenenue JJIMHBI CBsI3U B MoJiekyiie u3 UK- 2 METOJ  MaJlbIX
CIIEKTpa rpynn
7.. OrnpezienieHne KOHCTAHTBI CKOPOCTU PEAKIIH METOJT MaJIbIX
MIEpPBOro MOpsJIKa (HampuMep, TUAPOIIN3a caXxapo3bl 4 rpynn
(uHBepcuu caxapa))
4.4. CamocTosiTeibHAsA padoTa 00y4arOIMXCsl.
Ne O6beMm
[Tepeuenn BOIIPOCOB AJist ’
paszena akax. | PopmMa KOHTpOJIA
CaMOCTOSITEJIbHOTO U3y4EHUS
JTUCIUTLTAHBI 4achl
1. Pacuet TennoBeIx 3 (HEeKTOB 1 U3MEHEHUS [TpoBepka
TEPMOJINHAMHYECKUX (DYHKIMNA B XUMUYIECKOM WHIMBUTyaJIbHBIX
MIPOLIECCE C UCIOJIb30BAHUEM TaOIUI] CTaHIAPTHBIX pacueTHBIX
TEPMOJUHAMUYECKUX BEIHYHUH. 3a/laHu.
H3ydeHne KaTopuMEeTPUIECKUX METO/I0B 50 [IpoBepka
Hccae0BaHus (TEPMOXUMUN). OTYETOB IO
1a00paTOPHBIM
paboram
2
2. Pacuer TepMoaMHaMHUECKUX U TPAKTHYECKHUX IIpoBepka
KOHCTaHT PaBHOBECHSI, [NTyOUHBI MPEBpaIlleHuUs WHIUBHUIYaJIbHBIX
XUMHUYECKON peaKINK, CTENIEHH NpEeBpalleHus pacyeTHBIX
HCXOJHBIX PEAreHTOB U BBIX0J1A IPOAYKTOB. 40 3a/laHu.
AHanu3 BIHUSHUS TEPMOJIUHAMUYECKUX [TpoBepka
IIapaMeTPOB U KOHLEHTPALUU PETEHTOB Ha KOHTPOJIbHON
PaBHOBECHBIX BBIXOJ] XUMUYECKOW PEaKIUu. paboThI
3 Meroas! nccnenoBaHusl CBOMCTB PaCTBOPOB [IpoBepka
HEIEKTPOJINTOB U UX MPAKTUYECKOE TPUMEHEHHE. WHIUBUIYaIbHBIX
[IpakTHueckoe npUMeHEeHNE METOA0B (PU3UKO- pacyeTHBIX
XxuMu4eckoro aHanusza KypHakoBa u npaBuia a3 3a/laHuH.
'm66ca. AHanu3 muarpamMm COCTOSTHUS OJHO- U 50 [TpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. OTYETOB I10
DKcrepuMeHTaIbHbIE METO/1bI TOCTPOEHUS 1a00paTOPHBIM
JyarpamMm COCTOSIHHSI OTHO- U IBYXKOMITOHEHTHBIX paboTtam.
CHCTEM.




OKCIICPUMCHTAJIBHBIM JJTaHHBIM.

Ne O6bem
IIepeyens BOIpOCOB 11t ’
pasjena CaMOCTOSITEJIbHOTO U3yUEHUs akaj. | dopma KOHTPOIA
JUCLUTUIMHBI 4achl

4. Pacuer noTeHIManoB 3JI€KTPOAOB pa3InYHbIX IIpoBepka
Bu10B. Pacuer D/1C ranbBaHUYECKUX 3JIEMEHTOB U WHUBUIyaJIbHOTO
TEPMOAMHAMMUYECKUX TApaMETPOB XUMHUUYECKOI pacyeTHoro
peaKiuy, NPOTEKAOLIEH B raJlbBAHUYECKOM 3aaHMsL.
anemenTe. [IpakTnueckoe NnpuMeHeEHE ITpoBepka
rajJibBaHUUECKUX IEMEHTOB (XUMHUYECKHUE OTYETOB 110
HCTOYHUKHU TOKA) U IOTEHUUOMETPUH. AHAIN3 40 71a00paTOPHBIM
BIIMSIHUS PA3JIMYHBIX (AaKTOPOB (KOHLEHTpAIUU paboTtam.
pacTBopa, TeMIIepaTypbl, HAIPSKEHHOCTU U
YaCTOThI AMEKTPUUECKOTO MOJIs) Ha SJIEKTPUUECKYIO
IIPOBOAMMOCTB PACTBOPOB CHJIBHBIX U CIIa0BIX
J1eKTpoiUTOB. [IpakTHUeckoe npuMeHeHne
KOHJYKTOMETPUHU.

S. Meroasl u3y4eHust CTPOCHUS MOJIEKYII, IIpoBepka
OCHOBAHHBIE Ha 3JIEKTPUUECKUX CBOMCTBaX. UH/IUBUYaJIbHOTO
Pab6ots Jlebast. pacyeTHoro

3aaHMsL.

40 IIpoBepka
OTYETOB 110
1a00paTOPHBIM
paboTam.

6. Onrtuyeckre METOAbl HAXOXKAECHUS MOJIEKYIIIPHBIX ITpoBepka
KOHCTAaHT. VHAUBUYaJIbHbBIX

pacyeTHbIX
3aaHuN.

40 IIpoBepka oTueToB
1o 1a00paTOpPHBIM
paboTtam.

7. @DaxTOopHl, BAUSAIOLUIME HA CKOPOCTh XUMHUYECKUX ITpoBepka
peakuuii. Pacuer KuHeTHUECKUX apaMeTpoOB VHAMBHUYaJIbHOTO
XUMHUYECKOH peakiuu (Mopsiika, KOHCTAaHThI pacueTHoOro
CKOpPOCTH, BpEMEHH MOIYIPEBPALICHHS, SHEPTUU 3a/1aHusl.
aKTHBAIlMK U TEMIEPAaTypHOTo Ko3(pduIrenTa) mno 59 IIpoBepka oTueToB

1o 1a00paTOPHBIM
paboTtam.

4.5. Tembl HHAMBUAYAJTbHBIX 321aHUI.




Hnousuoyanvnoe 3aoanue Nel — Pacuem cmeneHu npespauieHus, pagHOB8eCHO20
cocmasa mennoeo2o Ihexma xumuueckoiu peaxkuyuu, 6vIX00a NPOOYKMA XUMUUECKOU
Ppeakyuu u 6pl00p ONMUMAILHBIX YCI08UIL RPOEEOCHUA NPOUECCa

Hnoueuoyanvnoe 3aoanue Ne2 — Pacuem pasHo6eCHbIX NAPUUATIbHBIX OA61EHUIL
2emepoceHHOll XUMUYECKOU PeaKuyuu, KOHCMAaHmbl PAGHOGECUS XUMUYECKOI peakyuu npu
3a0anHnoll memnepamype

Hnousuoyanvnoe 3aoanue Ne3 — Ypaeuenue Knaneupona -Knaysuyca

Hnoueuoyanvnoe 3aoanue Ned - Hoeanvnvie u neuoeaivnovle pacmeopsl

Hnousuoyanvnoe 3adanue Ne5- Konnuzamuenuwie ceoiicmea pacmeopos

Hnoueuoyanvnoe 3a0anue Neb6 — Ananu3 ouazpamm pagrnosecus HcuoKocms - nap

Hnousuoyanvnoe 3adanue No7 — Ananusz ouazpamm niaeKocmu

Hnoueuoyanvnoe 3aoanue No8 — Inexkmpoonvie nomenyuanvt u 3/]C 2anveanuueckux
I71eMEHM 08

Hnoueuoyanvnoe 3aoanue Ne9 — Dnexkmpuueckas npoeoOUMOCHb pPACHEOPOS
INNEKMPOIUMO8

Hnoueuoyanvnoe 3adanue Nel0- Inekmpuueckue ceoucmea moaexkyn

Hnousuoyanvnoe 3adanue Nell — Bpawamenvnoie cnekmpul 08yXamomMHbLX MOJEKYT

Hnouesuoyanvnoe 3adanue Nel2 — Konebamenvnvie cnekmput 08yXamomMHbIX MOJIEKYl

Hnousuoyanvnoe 3a0anue Nel4 — Pacuem Kunemuyeckux napamempos 20Mo2eHHbIX
XUMUYECKUX PeaKyuil

Hnousuoyanvnoe 3adanue Nel5 — Bruanue memnepamypsl Ha CKOPOCHMb XUMUYECKUX
peakuyuii

5. llepedeHb yueOHO-METOAUYECKOTO 00ecTIedeHH 1JIsl CAMOCTOSITeIbHOI PadoThI
00yYAIOIIUXCSI TIO TUCHHIIIHHE.

Metoanyeckue yKkazaHus Jisi 00yJaroIIuXcs 10 OpraHu3aluyd CaMOCTOSATEIbHOM paboThI
0 TUCITUILINHE, BKITFOYAs IEPEUSHb TEM CaMOCTOSITEIIBHON pa0doThI, (POPMBI TEKYIIIETO KOHTPOJIS
10 JMCUUIUIMHE U TPEOOBAHUS K MX BBITIOJHEHHUIO Pa3MEIICHbI B JJIEKTPOHHON HH(POPMAIMOHHO-
obpazoarenbHoi cpeae CIIOI TU(TY) Ha caiite:
http://media.technolog.edu.ru .

6. DoHJ OLIEHOYHDBIX CpeaACTB 1Jisl MPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalnmumn

ITpomerxyTouHas arTecTanys N0 AUCHUILUINHE IPOBOAUTCS B (pOpME IK3aMEHOB.

JUis TeKyIero KOHTPOJISL CTYJIEHThI JTOJIKHBI BBHIIOJHUTh MHAMBHYaJIbHbIE 33JaHUS 110
BCEM pa3jielaM Kypca W HamucaTb KOHTPOJIbHbIE paOOThl HA YJOBJIETBOPHUTEIBbHYIO OILICHKY.
TexcThl MHOTOBapUAHTHBIX 33JJaHUM PUBOAATCS B IPUIIOKEHUU.

IIpu cpgaue sk3aMeHa CTYJEHT IOJyyaeT OWJIET, B KOTOPOM HMEETCSl TpU BOINpoca U3
NepeyHsl BONPOCOB U 3ajaya Mo OJAHOMY M3 pasJieloB Kypca, BpeMsl MOJATOTOBKU CTYAEHTA K
YCTHOMY OTBETY - 10 45 MUH.

B npuiiokeHnn npuBOIUTCS MEpEUYeHb BOIIPOCOB K 9K3aMEHY 10 BCEM pazjieiaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OuMeTa:

Bapuant Ne 1

1. 3aBucumocts 3Hepruu [ MO6ca OT HaBICHUS U TEMIIEPATYPHI, U SHEPTHH
['enpMrosbia oT 00beMa U TeEMIEPaTyphl.

2. JlaBneHuwe mapa HajJ CMEChIO B3aMMHO HEPACTBOPHUMBIX >KHUIKOCTEH.
[IeperoHnka ¢ BOASHBIM IIAPOM.

3. Bripaxkenue s paBHOBECHOTO CKayka MOTEHIMAla Ha TpaHULE
METaJUI-pacTBOp JJIEKTposuTa. BoaopongHas Imkama 3IEKTPOAHBIX 1
IIOTEHIMAJIOB.




DoH/| OLIEHOYHBIX CPEJCTB MO NUCIHUILIMHE NpeacTabieH B [Ipunoxenun Ne 1

Pe3ynbraTthl OCBOEHWS AUCHUIUIMHBI CYHMTAOTCSA JOCTUTHYTBIMH, €CIH JUIA BCEX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT MOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETCHIIMM HA JAHHOM
JTare — OLEHKa «YJIO0BJICTBOPUTEILHO.

7. IlepeyeHb y4eOHBIX M3AAHUI, HEOOXOAMMBIX JIS OCBOCHMS JUCHMIIJIMHDI.

a) NnevYyaTHbIC U3JaAHUA

1. Adanacees, b.H. ®usnueckas xumus: yued. nocodue s By3os / b.H. Adanacses, FO.I1.
Axynosa. — Caskr - [TerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4.

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

3. Kparkuii crpaBouHHMK (u3uKo-xuMuueckux BenuuuH / pen. A. A. Paenmens, A.M.
[Toromapera — MockBa: OO0 «TUJI «A3-booK», 2009.-240 c. — 5-86457-116-4.

4, [IpakTuueckue paboThl No (U3HUECKON XuMUU: yueOHoe mocodbue st By3os/ pen. K.II.

Mumenko, A.A. PaBnens, A.M. IlonomapeBa. - 5-¢ wusa.mepepad. — Cankrt IlerepOypr:
ITpodeccus, 2002.- 384c. — ISBN 5-95913-027-5.

5. dusndeckas xumusi. Teopus u 3amayun: yaeoHnoe nocooue / FO.I1. Akynosa, C.I'. U3oToBa,
O.B. Ilpockypuna, N.A. Uepenkosa. — 3-e uzf.,crep. — Cankr_IlerepOypr : Jlans, 2021. - 228c.-
ISBN 978-5-8114-3057-4.

0) 2JIeKTPOHHbBIE U3TAHUS

1/ AdanacweB, b.H. ®usnueckas xumus: yue0. nmocobue it By3oB / b.H. Acdanacees, O.I1.
AxynoBa. — Cankt - IlerepOypr: Jlans, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlaus:
3NIEKTPOHHO-OnbaroTeynas cucrema- URL:https//e.lanbook.com (16.11.2020)/- Pexxum goctyma:
JUTSL 3apETUCTPHP.TI0TH30BATEIICH.

2/ ®usznveckas xumus. Teopus u 3agaun: yaeonoe nocooue / FO.I1. Akynosa, C.I'. M3oToBa, O.B.
[Tpockypuna, U.A. YepenkoBa. — Cankt IlerepOypr : Jlans, 2021. - 228c.- ISBN 978-5-8114-
3057-4 // Jlansb: snekrponHo-oubmmoTeunas cucrema- URL:https//e.lanbook.com (16.11.2020)/-
Pexxum nocTyna: s 3aperucTpup.moib30BaTeNeH.

8. IlepeyeHb 2JIEKTPOHHBIX 00Pa30BATEJIbHbIX PECYypPCOB, HEOOXOAMMBIX /151 0CBOCHHUA
AUCHHUILINHBI.

Vuebnwrit  tman, PIIJ], ydeOHO-meTOomuueckwe  MaTepHalbl,  pa3MEIICHHBIE  Ha
http://media.technolog.edu.ru.

DIEeKTPOHHO-OUOINOTEUHBIE CUCTEMBI:

3BC «Jlanby: https://e.lanbook.com/books/;

AIIEKTPOHHBIN uYnTanbHbI 3a1 — bubnnoTex dynnamentanbHoit Oubmmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/5BC., .



0. MeToguyeckue YKazanusd 1Jist oﬁyqaloumxca M0 OCBOCHHUIO JHCHHII/INHBI.

Bce Buabl 3anatHil no aucuuminie «duznyeckast XuMuUs» MPOBOISTCS B COOTBETCTBUU C
tpeboBanusmu ciaeayromux CTII:

CTO CI'JbI'TH 020-2011. KC YKJB. Bunsl yueOHbIX 3aHsTHNA. JlabopaTopHbIe 3aHATHS.
O6mue TpeboBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

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

CTO CII6I'TH 018-2014. KC YK/IB. Bunb! yaeOHbIX 3aHsTHI. CeMHHAPHI U MPAKTHYESCKUE
3ansTrst. O0mme TpeOoBaHMsI K OPTaHU3AlUN U TIPOBEICHHUIO.

CTII CIIoI'THU 048-2009. KC YK VK/IB. Buapl yueOHbIX 3aHaTuil. CamMOCTOSATEIbHAS
taHupyemMas padota crynenToB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

CTII CII6I'TH 016-2014. KC YK YKJIB. ITopsimok mpoBeneHus 3a4€TOB B SK3aMEHOB.

[TnanupoBaHue BpeMeHU, HEOOXOUMOTO Ha U3yUCHHUE TAHHOW JUCIMILINHBI, JIYYIle BCETO
OCYIIECTBIISITh HA BECh CEMECTp, MpeAycMaTpuBasi MpPU OSTOM PEryJIsIpHOE IOBTOPEHHE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBHSIMH MPABUJIBHONW OpraHU3alMy y4eOHOro mpoliecca Jisi CTYIEHTOB
SIBIIIETCS: TUTAHOBOCTh B OpraHU3allid y4eOHOH padoThI; Cephe3HOE OTHOIICHUE K M3YUCHUIO
MaTepuaa; MOCTOSHHBIN CAMOKOHTPOJIb.

Ha 3ansTus cTyneHT HOMKEH NPUXOAWTH, UMesl Oarak 3HAHWW W BOMPOCOB MO YKeE
U3YYEHHOMY MaTepuany.

10. ITepeyenb HH(POPMANMOHHBIX TEXHOJIOTHIi, HCI0JIb3yeMbIX MPU OCYLIECTBIEHUH
o0pa3oBaTebLHOIO Mpouecca 1Mo JMCHHILIHHE.

10.1. UudopManmoHHbIE TEXHOJIOTHH.
B yueb6HOM mpoliecce mo JaHHON AUCHHUIUIMHE MPETyCMOTPEHO:

= UCIIOJIb30BAaHUHU I/IH(l)OpMaIII/IOHHI)IX TEXHOJOTHI - YTECHUE HGKHI/Iﬁ C HCIIOJBb30BaHUCM
CIalI-TIpe3eHTalNI;

- B3aMMOJICHCTBHE C OOYYarOIMMUCS TOCPEACTBOM 3JIEKTPOHHOW HH(POPMALUOHHO-

00pa30BaTeNbHOM cpebl.

10.2. IIporpamMHoe odecneveHue.

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

LibreOffice (oTkpbITast TUIIECH3UA).

10.3. ba3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CnpaBouHo-niouckoBas cucrema «Koncymnprant-Ilmocy.
11. MarepuaibHO-TEXHHYECKOE 00ecreYeHue 0CBOCHH IMCUMILIMHBI B X0/I¢ peaiu3aluuu
o0pa3oBare/IbHOM MPOrPaMMBbl.
JUia npoBeeHUs JEKUMOHHBIX W IPAKTHUECKUX 3aHATHM HCIOJB3YETCS ayAUTOpHS,

000opyOBaHHAs CPEACTBAMU OPITEXHUKH C JIMIEH3MOHHBIM IMPOTPAMMHBIM OOECIeUeHUEM U
BBIXOJIOM B UHTEPHET, Ha 33 MOCaJOYHBIX MECTA.



Jlns mpoBeneHusl J1abOpaTOPHBIX 3aHATUH HCIONB3YIOTCS J1aOOpaTOpHBbIE MOMEIICHUS
Kadeapbl GU3NIECKON XUMUH.

12. OcobeHHOCTH OCBOEHMUSI AUCHUIIJIMHBI HHBAJIMAAMU U JIMIIAaMH C OTPaHUICHHBIMHA
BO3MOKHOCTAAMHU 3/10POBbS.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOLIECC
OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3anuy y4eOHOro Iporecca s
00y4YeHHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEpKIeHHBIM pekTopoM 28.08.2014.



ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DPuU3ndecKass XUMHID)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nupeke
Conepxanune Otan GpopMupOBaHUS
KOMIICTCHIIMH
OIIK-1 CnocobeH  u3ydarh, AaHAJIM3UPOBATh,  HMCIOJb30BaTh | MPOMEKYTOYHBIN

MEXaHU3Mbl XHMHYCCKHX peaKum”I, MNPOUCXOAAIINX B
TEXHOJIOTHYCCKUX IIpoHecCax M OKpYXKammeM MHUPE,
OCHOBLIBAsIChb Ha 3HAHUAX O CTPOCHHUH BCHICCTBA, MPUPOILC
XMMHUYECKOM CBSI3M M CBOMCTBax Ppa3JIMYHBIX KJIACCOB
XHUMHUYCCKUX 9JICMCHTOB, COGI[I/IHGHI/If/'I, BCIICCTB n
MaTCprajioB




2. IToka3aTe/in M1 KPUTEPHHU OLIEHNBAHNS KOMIIeTEHIMI HA Pa3JIMYHbIX 3Tanax ux (POpMUPOBAHMS, IIKAJIA OLeHUBAHUS

pabot u

Ko u nHaumeHnoBanue ITokazaTenu chopMUPOBAaHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HUHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTopBI) OLICHHUBaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMITCTCHIHH «KYHAOBJICTBOPHUTECIBHO» «XOPpOo1IOo» «OTJIUYHO»
(TIOpOTOBBIIN) (cpemuuii) (BBICOKHI)
OIIK-1.1 3Haert OTtBeThl HA Jaér onpenenenus Jaér onpenenenus [IpaBuibHO gaet
licnonbp3oBaHue 3HAaHUI | OCHOBHBIE TIOHATHUS, 3aKOHBI U BOIIPOCHI K OCHOBHBIX MOHSTHH | OCHOBHBIX MOHSATHI | ONIpeeneHUs
DCHOBHBIX IIOHATUH, 3aKOHOMEPHOCTH (hPU3NIECKOI sk3ameny: 1 -35; 58 | pusnueckoii xumMuu ¢ | GU3NIECKON XUMHUHU C | OCHOBHBIX MTOHATUI
BAKOHOB U XUMHUHU, TEPMOJIMHAMUYCCKUE U —63; 77 —-80; 83 — | ommbkamu HE3HAYNUTEILHBIMU (hUBUYECKON XUMHH
3BaKOHOMEPHOCTEH KHHETUYICCKHUE ITapaMeTPhI 84, 87 — 89; 96 - OIIMOKaMHU. C
(bHU3MYECKON XUMHH O npoieccoB U pusuko-xumudeckue 118 MTOMOIIIBIO
CTPOCHUU BEILIECTBA, xapaktepucTuku Beriects (3H-1) HaBOISIIINX
MpUPOJIE XUMUYECKOM BOIIPOCOB
CBA3U U CBOMCTBAX 3naer
PA3IMYHBIX KJIACCOB OCHOBHBIE SKCIIEPUMEHTAIILHBIC HaszbiBaeT ocHoBHble | Ha3biBaeT ocHOBHBIE | JleMOHCTpUpYET
KUMAYECKUX JICMEHTOB, | METO/bBI U3yUeHUsT (PU3HKO- METOJTbI U3YUYCHHS METOJTbI U3YICHHUS OCBOEHHUE METOIOB
COIMHEHHI, BEIECTB U | XUMUYECKUX CBOMCTB BEIIIECTB (bUBUKO-XUMHUECKUX | (DU3UKO-XUMHYECKHUX | OMPEICICHUS
MaTEPHUAJIOB ISt (3H-2) CBOWCTB BEIIECTB C | CBOMCTB BEIIECTB C | PU3UKO-XUMHUUYECKUX
M3y4eHUs] XUMHUUECKUX OTBeTHI HA omubKaMu HABOJALIUMU CBOWCTB
DeaKIIHIA, BOIIPOCHI K BOIIPOCAMH H
MPOUCXO/SIIUX B sK3ameny: 36 — 57, MOJICKa3KaMu
reXHOIOTHYECKUX 64 —76; 81 - 82;
Ipoleccax u 85—-86;90-95
DKPYKAIOIEM MUPE 3naer
METOJUKH Jab0paTOpHBIX pabdoT, Wznaraer metoquku | U3naraetr metonuku | CriocoOeH
U3JI0’)KEHHBIX B JTA0OPATOPHOM BEITIOJTHEHUE BBITIOJTHEHUS BBITIOJTHEHUS CaMOCTOSITEITLHO
(GUBUKO-XMMHYECKOM MPAKTUKYME | MHAUBUAYAIBHBIX | Ja0OpaTOpHBIX paboT | 1abopaTopHBIX paboT | MPAaBUIBHO U3JI0KUTH
(3H-3) 3a/TaHU I ¢ omuOKamMu C HABOAIINMHU METOAUKU
BOIIPOCAMH H BBITIOJTHEHHSI
M0/ICKa3KaMHu 71a00pPaTOPHOBIX
pabot u ohopmieHus
Brinonnenue OTYETOB
1a00paTOPHBIX




oopmienue

OTYETOB
Ymeer Ha3zwiBaeT n Iloscuser,
- OIpeneNaTh, KaccupuIpoBaTh | OTBETHI HA MOSICHSIET OCHOBHBIE | KIIACCU(DUIIUPYET
U OOBSCHATH OCHOBHBIE (PU3UKO- | BOIIPOCHI K ($U3UKO-XMMHUYECKHE | OCHOBHBIE (PU3UKO-
XUMHUYECKHE MPOLIECCHI IS sk3ameny: 7; 10; MIPOLIECCHI C XUMHYECKHE
W3YYCHUS XUMHUYeCKHX peaknmid, |16; 18; 20; 25; 29; | ommOkamu MPOIIECCHI C
MPOUCXOASIINX B 40; 41; 47; 50; 72 — HEOOJIBIITUMUI
TEXHOJIOTHYECKHX TPOIeccax U 74; 78 —80; 90 — MOACKa3KaMu

okpyxatorieM mupe (Y-1)

91, 95; 103; 105 —

npernoaaBaTeisd




YmMmeert
- IPUMEHSITH KCIIEPUMEHTATbHBIC

106; 110 - 11

HasniBaet u

Iloka3riBaeT YMCHUE

CaMOCTOSITEILHO

METOJIbI U3yYCHHS (PUUKO- BBITIOJTHEHUE MOSICHSICT OCHOBHBIE | BRIOPATh METOJ] NPaBUIILHO BEIOMpaeT
XUMHYECKHUX CBOMCTB BEILIECTB UHIUBUIYAIbHBIX | U3UKO-XUMHYECKHE | U3ydEHUs (PU3HKO- METOA U3yICHUA
V-2) 3aJaHuH METO/IBI C OIIHOKAMH | XHMHUYECKUX CBOMCTB | PU3HKO-XMMHYECKHX
BEIECTB ISt CBOWCTB BEIIECTB JJIsI
peleHus pemieHst

OtBeThI HA IIOCTaBJICHHOMN TIOCTABJICHHOM 3a/1a4H

BOIIPOCHI K 3a/1a4u ¢

sK3ameny: 4; 13 — HaBOIAIUMU

14: 36 — 38; 65 — BOTIPOCAMH U

67; 85— 86; 88; 90 [MOACKa3KaMu

—-91; 95 IpernoaBaTesns
Ymeer
- BBIIIOJIHATH CTAHJAPTHBIE Beinonusier Beinosusier CamocTosTenbHo
OIepalyy IPH BBIIOJHEHUH CTaHJapTHhIE CTaHJapTHEIE BBIIOIHACT
1a00PaTOPHEIX PaboOT Mo OmepaLyu ¢ oneparyu ¢ CTaHAapTHRIC
(pu3MYIECKON XUMUH 110 U3yIEHUIO omuOKamMu I0JCKa3KaMu onepaimu ¢
CBOMCTB BELIECTB M MATEPUAIIOB C IpEnoiaBaTes codmoaeHueM
COOJIIOICHIHEM TEXHUKHU TCXHUKH
6esomacuoct (Y-3). GesomacHocTH

[Tonyuenue

JIOTIyCKa K

BBITIOJTHEHUTO

1a00paTOPHBIX

pabot
Baaneer OTBeTHI HA Brimmonaser TlokaspiBaer CaMoCTOITEILHO
- METOJIaMH BBISIBJICHUS U BOTIPOCHI K WH/IMBUyaJIbHBIC YaCTUYHOE JaeT MPaBUIbHYIO
KJaccupukanus Gu3nKo- JK3aMeHy: 6; 11; 3aJjaHus C OIIMOKaMH | IOHUMaHHeE ¢ 000CHOBaHHYIO
XUMUYECKUX MPOLIECCOB ISt 12;: 14; 16; 31; 43 — HaBOISAIINMU OLICHKY XUMHYECKHX
W3YYCHUS XUMHUYCCKHUX peaknmid, |46; 48; 51 —55; 98 BOIIPOCAMH H MIPOIIECCOB,




NPOUCXOJSIIUX B
TEXHOJIOTUYECKUX TpoIeccax u
okpyxatoriem mupe (H-1)

Baaneer

IKCIIEPUMEHTAILHBIMU METOIaMH
ompeeseHns PU3NKO-XUMH-
4yeckux cBoWCTB BemecTB (H-2)

Baageer

- HAaBBIKAMU OLICHKH TOTPEITHOCTH
omnpezenseMbiX HU3nKo-
xuMudeckux BeauuuH (H-3).

—99:; 113

BBIITIOJIHCHHC
WHIUBUYaTIbHBIX
3aJIaHUN

OTBeTH Ha
BOIIPOCHI K
3K3aMeny: 21; 65 —
67; 74; 81, 82; 86;
90; 91; 95

Odopmiienue
OTYETOB TI0
1a00paTOPHBIM
pabotam

Ilyraercs B
000CHOBaHHUH BBIOOpA
METO/1a OTIpeICIICHUS
(bU3UKO-XUMHUYECKUX
CBONCTB

OdopmiaseT oTueTsI ¢
OIIUOKAMU

MOJ/ICKa3KaMHu
npernoaBaTesns
(DUBUKO-XMMHYECKHIX
IPOIIECCOB,
MIPOUCXOJISTINX B
TEXHOJIOTUIECKUX
nporeccax u
OKpY’KaloIien cpeze

[IpuBOoauT IpUMEpPHI
HEKOTOPBIX
JKCIEPUMEHTAIBHBIX
METOJIOB C
IIO/ICKA3KOM1
npenoaasaress

IIpaBuibsHO
OIICHUBACT
MOTPEITHOCTH
BEJIUYYH C
HEOOIBIION
MOACKAa3KOoH
Mperno/iaBaress

MPOUCXOASIINX B
TEXHOJIOTUYECKHUX
mpoueccax u
OKpY>Kalolleu cpene

IIpaBunsHO
BBIOMpAET
AKCIEPUMEHTAIBHBIN
METO/I OTIpeACTICHUS
(U3HKO-XMMHYCCKHUX
CBOMCHUTB BEILIECTB

Crnocoben
CaMOCTOSATEIILHO
OLICHUBATh
MOTPEUTHOCTh
onpeesieMbIX
(UBUKO-XUMHYECKUX
BEJIMYMH

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY:
[To gucrumniamHe TPOMEXKYTOUYHAs aTTECTAIMs MPOBOIUTCA B (OpME DK3aMEHOB, IIKaja OICHUBAHUS — OayuthbHas (COTIMYHOY», «XOPOIIOY,

«YHAOBJICTBOPUTCIIBHOY, «HCy,ZlOBJ'ICTBOpI/ITCJ'ILHO») .




3 TunoBble KOHTPOJILHBbIE 3aaHUS JISl IPOBEACHUS MPOMEKYTOUHON aTTecTAluM

3.1. [IpuMepbl MHOTOBAPHAHTHBIX PACYETHBIX 321aHUI VISl KOHTPOJIA
CaAaMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB U JISI KOHTPOJbHBIX padoT

Temsl 1 1 2 - Xumuueckast TEPMOAMHAMHUKA U XHMHYECKOEC PaBHOBECHUE

3aoanue Ne 1. Pacuem pagnoeecHo20 8bixo00a npooyKma Xumu4eckoll peakuyuu u evloop
ONMUMAIbHBIX YC108UIL NPOGEOEHUs npoyecca.

. 0
1.1. Ha ocHoBaHuMM 3HaueHMH TemnoT oOpasoBanus BemecTs AH Y 595 13 crpaBounmKa

onpeienuTe N300apHbIil TeroBoi sddpext xumudeckoit peaxiuu A Qp = A H 298 (B k>x) mpu

YCIIOBUH, YTO BCE BEILIECTBA, YYACTBYIOLIUE B PEAKIIUHU, HAXOATCS B UACAILHOM ra3000pa3HOM
COCTOSIHUHU.

1.2. OnpenenuTe M3MEHEHHE YUCIIa MOJICH ra3000pa3HbIX BeiecTB peakiuu A pu 298 K u
CTaH/IapTHOM JaBJICHUU.

1.3. Paccuuraiite paboty (B k/Ix), coBepiiaeMyro B peakiiuu A MpoTHUB BHEIIHETO 1aBICHUS
npu P =constu T =298 K.

. o o — 0
1.4. Onpezenute N30XOpHBIA TEIIOBOM 3 dexT xumuyeckon peakunn 4 Qv = A U 5qq pu

YCIIOBHH, YTO BCE BEILIECTBA, yYACTBYIOIINE B PEAKIIMH, HAXOIATCSA B UACATHHOM ra3000pa3HOM
COCTOSIHUM.
1.5. Ha ocHoBaHMM JaHHBIX M3 CHPABOYHHMKA OINPEACIUTE H3MEHEHUE CpeaHei

TEIUIOEMKOCTH B CHCTEME B pe3yibTare peakuuu A AEF? s0s_7 (B [LK/K). Temneparypy T st

CBOEr0 BapyaHTa BO3bMUTE U3 TAOJIHIIBL..
1.6. Onpenenute TemnoBoil 3pdext peakuun A mpu Temrmeparype | U CTaHIAPTHOM

JABJICHUH A H$ (B kJX), HCTIONB3Ysl HAlICHHBIC paHee 3HaYeHus A H 398 u Aég 298_T *

1.7. YcranoBure, kak OyJIeT MEHATHCS TEIUIOBOW 3(P(HEKT XUMHUECKOW peakuuu A mnpu
MOBBILICHUH TemIepaTypbl. OTBET apryMeHTUPYHUTE, UCIOJIb3YSl COOTBETCTBYIOIINE YpaBHEHUS
XUMHUYECKON TEPMOJIUHAMUKH.

1.8. Onpenenure usmeHenue >HTponuu cucremsl (B x/K) B pesynbrare XuMHUYECKOH
peakuuu A, MmpoTeKaroleil MeXIy BeIlecTBaMH B HJI€AIbHOM ra3000pa3HOM COCTOSIHUM IpU
CTaHJapTHOM JaBiieHUH U temreparype 298 K. 3HaueHus cTaHIapTHON SHTPOIUU ISl BELIECTB
BO3BMHUTE U3 CIIPABOYHHKA.

1.9. PaccuuTaiite n3MeHEHUE SHTPOMHUU ArS$ (8 1x/K) B pesynpraTe peakuuu A npu

temneparype 7T U CTaHJapTHOM JaBJIEHUHU, MCIIONb3yd paccuuTaHHble B 1. 1.8. 3HaueHus
~0
M3MEHEHHUs SHTpoNUHU rpH temreparype 298 K u ACp so5_1 -

1.10. Onpenenure M3MEHEHUE CTaHIApTHOM sHepruu ['nb6oca ArG$ (x) g xummaeckon

peakuun A npu tremneparype 298 K u npu remnepatype 7.

1.11. PaccumTaiiTe TepMOAMHAMHUYECKYI0O KOHCTaHTy paBHoOBecusi Ka peakuumum A npu
temriepatype 298 K u remneparype T.

1.12. Omnpenenute rnyOouny mnpeBpamieHus & B peakuun A npu Ttemneparype T u
aTMoc(hepHOM JTaBJICHUH MPU YCIOBUH, YTO MCXOJHbIE BEIIECTBA B3SThl B CTEXHOMETPUUYECKUX
KOJIMYECTBAX.

1.13. Ompegenute rnyOouHy mnpeBpameHuss & B peakuuu A npu Temneparype T u
aTMoc(epHOM JaBIIEHUU MPU YCIOBHUHU, YTO MCXOJHBIE BEUIECTBA B3SAThl B KOJUYECTBAX,
yKa3aHHBIX B TaOJHIIE.

1.14. Onpenenute cTeneHb NPEBPAIICHUS HCXOAHBIX BEIIECTB NpH yciaoBusax 1.12 u 1.13.



1.15. Onpenenurte coctaB paBHOBECHOM cMecH B % (MOJIL.) 1711 XUMUYECKOHN peakinu A mpu
temriepatype T u atMmochepHOM JaBieHuu npu ycenoBusx 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecHs Ka M paBHOBECHBIN BBIXOJ] MPOAYKTOB XHUMHUECKON peakiuu A. OTBer
apryMEHTHPYHTE, HCIOJB3Ysl COOTBETCTBYIOIIME YPAaBHCHHS XWMHYECKOW TEPMOAMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BJIMSET IMOBBIIICHUE OOIIETO JABJICHHS HA PAaBHOBECHBIA 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 Ha JAHHBIA BONPOC YYUTHIBANTE KHMHETHYECKHE (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 0a61eHUuil KOMHOHEHNO08 PABHOBECHOIL 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 2908 K u CTAaHAApPTHOM JAaBJICHUU C YUYCTOM arperaTHoro COCTOAHUA BCCX BCIICCTB,

YUYaCTBYIOIIUX B pE€aKIINU.
2.3. HaocuoBanuu JAaHHBIX OIMMPEACIIUTEC U3BMCHCHUC Cpe)lHeI\/’I TCIIJIOEMKOCTHU JIs1 p€aKIuun

—0
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 HAIIPAaBIEHUU CaMOIIPOU3BOJIBHOTO IIPOLIECCa.

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 00IIEeM BHAE BBIPAKEHHE IS KOHCTAHTHI PAaBHOBECHS XHMHUYECKOMH
peakiun B uepes napuuanbHble JaBICHUS pearupyonUX BELIECTB.



2.10. Onpenenure mapiuanbHbIE JaBICHHUS Ta3000pa3HBIX BEIIECTB IMPH TemrepaType T u
atMoc(epHOM JIaBJICHUH.

2.11. Ouenute BIUSHUE M3MEHECHHs OOIIETO NABICHHS, TEMIEPaTypbl U pa30aBJICHUS
PEaKIMOHHONM CMeCH Tra3oM, HE YYacTBYIOIIMM B XHUMHUYECKOW pEakluu, Ha IMOJIOKEHUE
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 PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

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. Berumcnure terory ucrnapenus AH mns BemectBa A (k/k  /MOIB), HCIONB3yS
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 Ipy Temneparype Tx, yKka3aHHOMU 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 e2o npumenenue K pazoaeieHHbiM 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 KO3(Q(PUIMEHT aKTUBHOCTH PaCTBOPUTEISL.

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 kakoli TemnepaType BCsl IEpBOHaYalIbHAs KHUAKOCTh 00paTUTCA B Map, €CIu pU
HarpeBaHuu Map He OTBOAUTH?

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

6.5. KakoB cocTaB nepBbIX My3bIPbKOB Mapa’?

6.6. Kak wu3MeHsieTCs COCTaB PAaBHOBECHOIO C KHIISIICH JXKHUIKOCTBIO Tapa B XOe
ucnapeHus?

6.7. Kakoe KOIMYeCTBO KaXkJI0r0 U3 KOMIIOHEHTOB CMECH OYJET HaXOAWUTHCS B JKHUIKOMN
¢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 (MHTETPaIbHOM MEepPEeroHKe);

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 JJIGKTPOJIUTA 8+ B JIEBOM DJIEKTPOJIEC
raJbBaHUYECKOTO JJIe€MEHTa A Ha OCHOBAaHWUU CIPABOYHBIX 3HAYECHUH CPEIHEr0 HMOHHOTO
K03 pHIIMEeHTa aKTUBHOCTH AJIEKTPOJIUTA IIPH MOJISUTBHOM KOHIIEHTPALMU M1 1 TeMmepaTtype 298
K.

8.3. Onpeaenute 3IEKTPOIHBIA TOTEHIIUAI JIEBOTO 3JiekTpoaa npu 298 K. CtannapTHbIf
AJNIEKTPOJIHBIN MOTEHIIMAT 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 CpeHIO 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 MOTEHIIMAT MpaBoro 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

3.2. KontpoJsbHbie BOopockl 0 Kypcey ""Puznyeckas XumMus'' K 3K3aMeHaAM:
Tembl 1 1 2 - Xumnyeckasi TepMOJIMHAMUKA U XMMHYECKOE PABHOBeCHE

1. @ynkuum mporecca u (GYHKIMHA COCTOSHUS. BHYTpeHHSIST »Heprus, TeioTa, padoTa,
3aKOHBI TEPMOTUHAMUKH.

2. Pabota pacmmpeHus: UACATBLHOTO Ta3a B M30TEPMUYECKOM, HM300apHOM WM H300apHO-
HU30TEPMUYECKOM TPOIIeccax.

3. Temnora mpoIECCOB MPH MMOCTOSTHHOM 00BhEME U JaBJICHUU.
4. Tlepsblii 3aKk0H TepMoauHAMUKH. PacueT TeroBsix ¢ ¢dekroB. 3akoH ['ecca.
5. TemnoTel 00pa3oBaHus W TEIUIOTHI CTOPAaHUS BellecTB. VX ucnosibp3oBanue JjIsl pacyeToB

TEIUIOBBIX 3()(PEKTOB XUMUUYECKUX PEeaKLUH.

6. OmnpeneneHue TEMIOEMKOCTH. VICTMHHAas W CpemHsAS TEIJIOEMKOCTb. 3aBUCHMOCTD
TETUIOEMKOCTH OT TeMIIEepaTyphl (MHTEPIOISIIMOHHBIE YPaBHEHHUS).

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

8. WuterpupoBanue ypaBHeHuss Kupxrogpa. CocraBieHue ypaBHEHUs Ul pacyeTa
TETUTOBOTO P PeKTa XUMUIECKON peakIuy MPH 3aJaHHOH TeMIepaType.

9. TepMmoauHamMHuyeckH oOpaTHMble U HeoOpaTUMBble Iporiecchl. PaboTa TepMoInHaMUYECKH
o0paTuMoro mpoiecca.

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

11. i3MeHeHue SHTPONUHU B U30JIMPOBAHHON CUCTEME KaK KPUTEpHUI HampaBieHUs Mpolecca
Y COCTOSTHUSI pAaBHOBECHSI.

12. I3MeHeHue SHTPONUHU MPU HarpeBaHUM, PACIIMPEHUH, CMELICHUN UIeaIbHBIX Ta30B IpU
(ba30BbIX Epexoaax.

13. Iocrynar ITnanka. Pacuet abcomtoTHOM SHTpONUY.

14. I3MeHeHne SHTPONUU B XMMHYECKUX peakimsx. CocTaBieHHe ypaBHEHUS JUI pacueTa
U3MEHEHUS SHTPOITUN XUMHUYECKON peakluy MPpH 3aJaHHOH TeMIepaType.

15. MakcumanbeHass U1 MakCUMallbHas 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.
46.

47.

48

KaK Mepa paboTOCIOCOOHOCTH CHCTEMBI.

TepMoanHaMUYecKre MOTEHLIMAbI KaK KPUTEPH HampaBiIeHHs MPOIecca U COCTOSHUS
PaBHOBECHS B 3aKPBITHIX CUCTEMaX.

Oueprusa ['enbmrosnpia (M30XOPHO-U30TEPMHUUECKUN MMOTeHIMAN) U sHeprus ['nb6ca
(1300apHO-M30TepMUYECKHil moTeHwan). CBOOOIHAS U CBSI3aHHAS YHEPTHSL.
3aBucumocTs 3Heprun ['ud6ca oT TemnepaTypsl U AaBJICHUS.

VYpasuenue ['enbmromnsiia-I'nooea.

3aBucuMocTh HHepruu ['mbbca OT cocraBa cuUCTEMbl. XHUMHUYECKHMH MOTEHLHANT
KOMITOHEHTa CHCTEMBI.

XUMUYECKUH MOTEHIIMAT HI€aIbHOTO U pealbHOro ra3oB. @yruTUBHOCTh, KOG GUIIUEHT
(YrUTUBHOCTH; aKTUBHOCTh, KO3((PUIMEHT aKTHBHOCTM peampbHOro rasza. MeToJsl
HaX0X/1eHUs Ko UIueHTOB GYTUTUBHOCTH U aKTUBHOCTH.

BoiBoz ypaBHEHUS "M30TEPMbl XUMUYECKON PEAKIUM".

TepMoanHaMuyecKue U MPaKTUYECKUE KOHCTAHThI paBHOBeCHs. CBsI3b MEXKI1y HUMH.
PaBHOBecne B TeTEPOrCHHBIX XHMHYECKHX peakiusx. KOHCTaHTBI paBHOBECHS
TeTePOreHHBIX PEAKIIHIA.

3aBUCUMOCTh KOHCTAHTBI PaBHOBECHS OT TeMIlepaTypbl. BeIBOI M aHanmm3 ypaBHEHUS
n300apbl XUMUYECKOHN peakiuu B qudpepeHnnansaoi hopme.

WnterpanbHas Qopma ypaBHeHHs u300apbl XuMHU4eckod peaknuu. CocTaBieHHE
ypaBHEHHUS Ui pacueTa KOHCTaHTHI PABHOBECHS XUMUYECKOM PEaKIIUU OT TeMIIepaTyphl.
Tennoas Teopema HepHcTa U ciieicTBHS U3 Hee.

Tema 3 — a3zoBble paBHOBeCHSI H PACTBOPLI HEJIEKTPOJINTOB

[IpaBuno ¢a3 I'ub6ca. Ilonstue "daza", "cocramnsiomee BemecTBa', "J4KUCIIO
KOMIIOHEHTOB", "TepMOJINHAMUYECKUE CTEIIEHU CBOOOABI".

VYciioBue TEpMOIMHAMUYECKOIO PABHOBECHS MEXTY (azaMH.

BriBog, aHainm3 u uHTErpupoBanue ypasHeHus Knaysuyca-Knaneipona.

JluarpaMmbl COCTOSIHMSI OJJHOKOMIIOHEHTHBIX cucTeM. X pa3bop ¢ momolipio npaBuia
¢a3 ['mbOca.

WneanpHble N HEUACATIBHBIE PACTBOPHI. 3aKOH Payus.

[TpenenbHO pa3daBiieHHBIE, aTEpMalIbHbIE, PETYIISIPHBIE PACTBOPHI.

[TaprimansHble MOJIbHBIE BETHMUUHBL. Y paBHeHus [ n60ca-/rorema.

XVMHYECKUH MOTEHIIAJl KOMIIOHEHTAa B UJ€aIbHOM U HEUJECAJIbHOM pacTBOpax.
Bbruncnennss akTUBHOCTH PACTBOPUTEIS 110 MOHWKEHUIO ABJICHUS ITapa HaJ paCTBOPOM
Boblunicnenne akTUBHOCTH pAcTBOPUTENS IO MOHMKEHUIO TEMIEpaTypbl 3aMep3aHus
pacTBopa.

Boruncnenue akTUBHOCTH PACTBOPUTENS IO OCMOTHYECKOMY JIaBJIEHUIO PacTBOPA.
KonnmurarusHble CBONWCTBA PACTBOPOB U UX NMPAKTUYECKOE UCIIOIb30BAHUE.
PactBOpUMOCTB ra30B B KHAKOCTU. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPHI.
PacTBOpHMOCTB ra30B B )KUJKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT JIaBJICHUS U 100aBKU
aneKkTposinTa. YpaBHeHue CeueHoBa.

HeorpannueHHO pacTBOPUMBIE IPYT B IPYTe KUAKOCTH. BbIunciaeHne naBieHus u cocraBa
napa HaJ ujeanbHbIMU pacTBopaMu. [lepBrolii 3akoH [ 'n66ca-Konosanona.

Huarpammbl "oOmiee paBneHue-cocTaB", 'Temmeparypa KuIeHHs - cocTaB','"cocTaB
pacTBopa -cocTaB napa' I UI€ATbHBIX PACTBOPOB.

®da3zoBas 1uarpaMMa paBHOBECHS KUAKOCTH — nap. [IpaBuio peryara.

Bunel neperonku: uHTerpanbHas, Auddepenuunanbias, GpakiuoHHas, peKTUPUKALUS.
A3eoTponHble pacTBOpHI. J(narpamMmbl paBHOBECHS XKHAKOCTb — Map JUIsl a3€0TPOIHBIX
pacTtBOpoB. PekTudukaius a3e0TponHbIX pacTBOPOB.

OrpanndeHHas B3aMMHas pacTBOPUMOCTb >KMIKOCTEH. BiusHue Ttemmeparypbl Ha
pPacTBOPUMOCTb.

. JlaBieHne M COCTaB HACBIIICHHOI'O Iapa B CHCTEMax C OIPAaHUYEHHOM B3aUMHOU
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pactBopuMocThio. lnarpammel "oOmiee naBieHuwe cocTaB', "TemrepaTypa KUTICHUS -
coctaB", "cocTaB pacTBopa — cocTaB mapa" il CUCTEM C OTPAHUYEHHOW B3aMMHOM
PacTBOPUMOCTBIO KHJIKOCTEM.

JlaBneHue U cocTaB mapa HaJl CMEChIO B3aMMHO-HEPACTBOPUMBIX KUAKOCTEH. [leperonka
C BOJISIHBIM I1apOM.

PacTBOpUMOCTB TBEPABIX BELIECTB B KUAKOCTU. VeanbHas paCTBOPUMOCTh. Y paBHEHHUE
[penepa.

JnarpaMMbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTBIO B
JKUJIKOM U TIOJIHOM HEPaCTBOPUMOCTBIO B TBEPAOM COCTOSIHUU. KpUBbIE OXJTaKICHHUS.
JnarpaMMbl IJIaBKOCTH JIByXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTBIO B
JKUJIKOM U TBEPIOM COCTOSIHUU. BUJIBI TBEPIBIX PACTBOPOB.

JnarpaMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pPacTBOPUMOCTBIO B
YKUJIKOM M OTPaHUUYE€HHON paCTBOPUMOCTBIO B TBEPIOM COCTOSIHUU. KpUBbIE OXJTaKICHHUS.
JmarpaMmbpl TUIaBKOCTH JIBYXKOMIIOHEHTHBIX CHUCTEM, OOpa3yloIIMX XUMHUYECKUE
COCIMHEHUS, MJIaBsIIUecs 0e3 pa3IoKEeHUS U C PA3I0KECHHEM.

JunarpaMMbl COCTOSIHUSL TPOMHBIX JKMJIKMX CHCTEM C OrPAHMYEHHOW B3aWUMHOMU
PacTBOPUMOCTHIO

Pacnpenenenne pacTBOPEHHOIO BeHIECTBA MEXAY JABYMSA OKUAKUMH  (pa3zamu.
OKCTparupoBaHHUe.

JuarpaMMbl I1aBKOCTU TPEXKOMIIOHEHTHBIX CUCTEM.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBbI

KonnuraruBHble CBOMCTBA pacTBOPOB ANEKTPOIUTOB. MI30TOHWYECKUN U OCMOTHYECKHIA
KO3 PHUIIHIEHT.

CtpoeHue pacTBOPOB CHUIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpPHH
pacTBOPOB CHIIBHBIX AJIEKTPOIUTOB Jlebast u XIOKKes.

YpaBHeHHE nJIs pacueTra cpeaHuX HOHHBIX KodddummentoB aktuBHoctu (I, 11 u Il
npuOmkenus Teopun Jledast u X1oKkens).

PaBHOBecue B pacTBOpax dIIEKTPOJIUTOB. TepMOAMHAMHYECKHE U MPAKTHYECKHE
KOHCTAHTHI HOHHBIX PAaBHOBECHH.

DNEKTPOXUMHUYECKU TMOTeHIMAl. BO3HUKHOBEHHE CKayka MOTEHIMana U JBOMHOTO
AIIEKTPUYECKOTO CJI0S Ha TPAaHULIE pa3jiesia MeTallll — pacTBOP JIEKTPOJIUTA.

Bopopoanas mikana 31eKTpOIHbIX TOTEHIIMATIOB.

VpaBuenne HepHcra st paBHOBecHOro moTeHnuana. CTaHIAPTHBIN SIEKTPOIHBIN
MOTEHIIHA.

Onektpoast | poma. Ilpumepsl. DnexTpomHble peakiuu. PacyeT paBHOBECHBIX
MOTEHIINAJIOB.
Onektpoast |l poma. Ilpumepsl. OnekTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIINAJIOB.
OKHCIUTENEHO-BOCCTAHOBHTEIBHBIC 3JIEKTPOALL. [IpuMephbl. DIEKTPOIHBIC PEaKIUH.

PacueT paBHOBECHBIX MOTEHIIUAJIOB.

HNonooOMeHHbIe 31eKTpoAbl. CTEKISHHBINA AJIEKTPOI.

KonuenTpanuonHnsle ranbBanndyeckue snemeHTsl. Pacuer 3/1C

Xumudeckue rajibBanndeckue anmemenTsl. Pacuer 3/(C.

['anpBaHMYeCKHE JJIEMEHTHl C TIepeHocoM U 0e3 mepeHoca. Mcmonp3oBaHue
raJlbBAHUYECKUX JJIEMEHTOB 0e3 mepeHoca i IKCHEPUMEHTAIbHOrO OIpeaeTeHUs
CPEIHMX MOHHBIX aKTUBHOCTEH.

Hcnonp30BaHrWe  CTaHAAPTHBIX MOTEHUUANOB JUIsl  OINpEAETCHUs  HalpaBiICHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hcnonp3oBaHne  CTaHAAPTHBIX MOTEHUHAIOB JUIs  ONpPENETCHHs]  HalpaBiIeHUS
AIIEKTPOXUMUYECKUX PEaKIUi.

OmnpeneneHne TePMOANHAMUYESCKUX MapaMeTpoB xumuueckux peakmuii (AH, AS, AG),



UAYIINX B TAIbBAHUYECKOM DJIEMEHTE.

75. OgHOpa30BbIC XUMUYECKUE NCTOYHUKHU TOKA.

76. MHOTOpa30BbIE XUMHYECKHAE UCTOYHUKHU TOKA (AKKYMYIISATOPHI).

77. YnenbHas, MOJEKyJspHass W OSKBUBAJCHTHAs MNPOBOAUMOCTb. CBs3b 3IEKTPUUECKOM
MIPOBOAMMOCTH C IMOABMKHOCTSIMU HOHOB.

78. 3aBHCUMOCTbH AJIEKTPUYECKON MPOBOJAUMOCTH OT TEMIIEPATYPbI, IPUPOJIbI JIEKTPOIUTA U
PacTBOPUTEIIA.

79. 3aBUCUMOCTD YJEIBbHOM IEKTPOIPOBOAHOCTH OT KOHIICHTPALMH JJIs1 CTA00T0 U CHIIBHOTO
AJIEKTPOJIUTOB.

80. 3aBUCHUMOCTb SKBUBAJICHTHOM MPOBOJUMOCTH CHUJIbHBIX 3JIEKTPOJIUTOB OT KOHLIEHTPALIUH.
OcnoBubIe no0keHus Teopun Jlebas-Xrokkens-Onzarepa.

81. IIpakTHyeckoe UCIOJIb30BAHNE U3MEPEHHI IJIEKTPUUYECKON MPOBOIUMOCTH.

82. Uncna mepeHoca, X MCHOJIB30BaHUE ISl OMPEACIICHUS JICKTPHUECKON MPOBOAMMOCTH
OTJICIIbHBIX HOHOB.

Tema 5 — MeToabl U3yyeHHsl CTPOEHHUS] MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOMCTBAX

83. .Ilonsipuzarust MONSAPHBIX U HETIOJISIPHBIX MOJIEKYJI B IOCTOSIHHOM M IEPEMEHHOM
ANEKTPUUYECKUX MOJsIX. Pedpakius.

84. Ypasuenus Jlebas, Kimayzuyca Mocortu u Jlopenn-Jlopenria.

85. OmnpezneneHue IUMOIBHOTO MOMEHTA U MOJSIPU3EMOCTH MOJIEKYII.

86. Mcmonp30BaHue AICKTPUUECKUX CBOWCTB MOJICKYIT JUTSI ONIPEICIICHUS] MOJICKYJT M COCTaBa
pacTBopa.

Tema 6 — OnTu4eckue MeTOAbI H3YYEHHS CTPOCHUS BelleCTBa

87. O61as xapakTepuCcTUKa MOJIEKYJISIPHBIX CIIEKTPOB.

88. Bpamarenpable  crekTpbl. OmnpelneneHHe MOMEHTa HMHEPIUH H  PAaBHOBECHOTO
MEXBSAAEPHOI0 PACCTOSHUS /ISl IBYXBAJICHTHBIX U JIMHEHHBIX MHOIOQTOMHBIX MOJIEKYIT
N3 CIICKTPAJIbHBIX JAHHBIX.

89. OHeprus Koje0aTeIbHOrO JBMKEHHUS JIBYXaTOMHOM MOJIEKYJbl B MPUOIMKEHUH
rapMOHMYECKOTO U AaHTAPMOHUYECKOTO OCIIILIATOPA.

90. Onpeniennenne  coOCTBEHHOW 4YacTOThl W KOd((UIMEHTa aHrapMOHMYHOCTH U3
KOJIe0ATEIBHOTO CIEKTPA MOTJIOMIEHHS.

91. Omnpenienenue SHEPTUH CBA3U U3 KOJIEOATEIBHOTO CIEKTPa MOTJIOMCHHS.

92. Yucno v THITBI HOPMATBHBIX KOJICOAHW MHOTOATOMHBIX MOJIEKYII. XapaKTEPUCTUICCKUE
YaCTOTHI.

93. BpamarenbHo-KoJe0aTeTbHbIE CIIEKTPHI IMOTIIOMICHHUS IBYXaTOMHBIX MosieKyl P-, R- u Q-
BETBH, UX ITPOUCXOXKICHHUE.

94. DnekTpoHHO-KOJIeOaTeNbHO-BpammaTenbHble crieKTpsl. [Ipuanun ®panka-KongoHa.

95. Ompenienenne  SHEPrUM AMCCOLMAIMM U3 AJIEKTPOHHO-KOJIEOATEIbHO-BpaIaTeIbHbIX
CIIEKTPOB.

96. CnexTpbl KOMOMHAIIMOHHOTO paccestHus, conocraBienue ux ¢ MK-cnexrpamu.

Tema 5 - XumMnuyeckass KHHETHKA U KAaTaJIN3

97. CkopoCcTh peakuud aisi TOMOTEHHOW U TeTEepOreHHol peakuuu. KuneTmueckoe
ypaBHeHUE. MOJEKYIIPHOCTh U MOPSAIOK TOMOT€HHOW peakunu. CTaauitHoe MPOTEKaHUE
peakuuil.

98. Kunerrnueckas kpuBasi. MeTOIbI ONIPEICIICHUS TTOPSIKA PEAKITUH.

99. Peaktuu 1, 2 u 3 mopsaka. Beipaxkenwe s KOHCTAHTBI CKOPOCTH M IEpHOJA



MOJTYIIPEBPAILICHHS.

100. CnoxHble peakiuu: IBYXCTOPOHHKE (00paTUMbIe) U Mapajijie/IbHbIC.

101. CrnoxxHbIe peakuu: MOCIeA0BaTEIbHBIC H CONPSHKEHHBIE.

102. Metonq KBa3HCTAMOHAPHBIX KOHIEHTpanuil. MexaHu3sM MOHOMOJEKYJISIPHBIX
peaKuui.

103. 3aBHCHUMOCTH CKOPOCTM TOMOTE€HHOH XUMHUYECKOW pEaKIUH OT TeMIIepaTypshl.
VYpaBHenue Appenuyca.

104. Craguu rereporennoro mnpoiecca. Juddys3us B razax, KUAKOCTIX U TBEPIbIX Telax. |
u 2 3akoHbl Ouka.

105. BnmsHue TemmnepaTyphl Ha FeTEPOreHHBIN MPOIIECC.

106. BnusHHe nmepeMemnBaHus Ha PEKUM FeTePOreHHOTO MpoIecca.

107. Teopuss axkTuBHBIX coyaapeHuii. (OCHOBHBIE JONYyIICHHS. Bwipaxkenue s
NPEIPKCIIOHEHIINAIBHOTO MHOKHUTENS B ypaBHEeHUH Appenunyca. Ctepudeckuii hakTop.

108. IlonsiTue akTUBHPOBAHHOT'O KOMIUIEKCA. BripaxkeHre KOHCTaHTBI CKOPOCTH 110 METOTY
NIEPEXOITHOTO COCTOSIHUS.

109. ComnocraBineHue ypaBHEHHI TEOpUH aKTUBHBIX COYAAPEHUN M TEOPUU MEPEXOJIHOTO
cocrosanus. HenocraTtku teopuil.

110. BnaumsHume pacTBOpUTENsS Ha CKOPOCTh peakuuid B  pacTtBopax. [omo- u
reTepPOTMTUIECKUE PEAKIINH.

111. TereponuThueckue peakiuu. BrusHue WOHHOM CHUIBI pacTBOpa M 3apsioB
pearupyoIrx YacTUI] Ha CKOPOCTh MpoIiecca.

112. TlepBW4HBIN U BTOPHYHBIN COJIeBbIE A((DEKTHI.

113. OcoGeHHOCTH IIETHBIX peakuuii. BozHukHOBEeHNE, pa3BuTHE U 00pHIB 1eneil. TermoBoi
U IIEMTHON MEXaHU3MbI BOCIITIAMEHEHHS.

114. OcoGenHocTH NpOoTEKaHUs POTOXMMHUUYECKUX peakuui. BeipaxkeHue s KOHCTaHTbI
CKOpOCTH (oTOXUMHUYECKOU peakiuu. [IpumMepsl GOTOXMMHUECKUX PEaKLIUH.

115. OO0mue cBoiicTBa KaTaliu3aTopoB. |'OMOreHHBIH U TeTeporeHHbId KaTanus. BiausHue
KaTaJau3aTOpOB Ha MPEAIKCIOHEHIIMANbHBI MHOXUTENIb W SHEPrui0 aKTHUBALIUUA B
ypaBHEHUU AppeHuyca.

116. T'omorenHsIii katanan3. KucioTHO-OCHOBHOM KaTanlus.

117. Ancopbumsi u rereporeHHbI karanu3. M3orepma u mzobapa ancop6ruu. Craaun
reTepOreHHOro Karainsa U BIUsSHUE TeMIepaTypbl. Teopun reTeporeHHoro KaTajiusa.
118. Kunernka QepMEHTaTUBHBIX peaKIHid, KaTadu3 ¥ KHHETHKA peakIuii ¢

UMMOOMIIN30BaHHBIMU (hepMEHTaMU

3.3. TeMbl KOHTPOJIBLHBIX PadOT

3.3.1 KouTpoabHasi pa6ora Ne 1 mo repMoguHAMMKE:

JInist XUMUYECKOH peaKIiiu aA +bB = cC + dD, nporekaromeii npu TemiepaType
T w naBmenum P, ompenenute cocTaB paBHOBECHOW CcMecH (BBIXOZA MPOAYKTOB) U
NIPOAHATIM3UPOBATh BIHMSIHAE TEMITEPATYPHI M TABJICHUS Ha BBIXOJI TIPOIYKTOB.

3.3.2 KonTpoJabHas padora Ne 2 no ¢)a30BbIM PABHOBECHSIM:

[Ipoananu3upoBaTh NpeIOKEHHYIO (Ha30BYIO AMATPAMMY.

3.3.3 KontpogbHass padora Ne3 mo oNnTHYECKMM MeTOJAM H3yYeHHs CTPOEHHS
BelllecTBa:

I/ICHOJ'IBSYSI 3HAYCHHA BOJIHOBBIX YHUCCII JIBYX COCCIHUX IIMKOB BO BpallaTCIbHOM
CIICKTPC  MOTJIOIICHUA ,HByxaTOMHOﬁ MOJICKYJIBI, OHNpPCACINTb MCKDBAACPHOC



paccTosiHue.

e lcnonp3yst BOTHOBBIC UKciia HAOIIOJaeMbIX THKOB (OCHOBHOM TOH, IEPBBIA U BTOPOM
00epTOHBI) B KOJEOATEIBHOM CIEKTPE JIByXaTOMHOM MOJIEKYJbl, OIpPEICIUTh
COOCTBEHHYI0  YacTOTy KoJjieOaHMH aTOMOB B  MOJeKyine, KodhdHUIMeHT
AQHTapMOHUYHOCTH M SHEPTUIO AUCCOLUAIIIH MOJICKYJIBI.

3.3.4 KontpoJsbHasi padora Ne4 1o KHHeTHKe:

Hcnonb3ys fAaHHble MO TEKyIled KOHLEHTPALMU MCXOAHBIX BEIECTB XUMHUYECKOH
peaxkiuu, paccuuTaTb KOHCTAHTY CKOPOCTH JAHHOM peakluu, [EepHOJ MOJIYIPEBPAIICHUs U
KOHIIEHTPALIUIO CXOJHOIO BEILECTBA B KOHKPETHBI MOMEHT BPEMEHHU.

4. MeToan4yeckue MaTepuaJjibl JJisl OlpeleleHUs MPoueayp OUEeHUBAHHMSI 3HAHMH,
YMeHHI, HaBBIKOB U (MJIH) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIHMX 3TANbI
(hopMupoBanusi KoMNeTEeHIIHA.

[Ipomexxyrounast arrecTanus MO JUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIoI'TU(TY) 016-2015. KC YKB/I. ITopsimok nmpoBeneHUs 3a4€TOB U YK3aMCHOB.



