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1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJ/ibTaToB oﬁyqe}mﬂ Mo TUCHHUIIJINHE, COOTHECCHHBIX C IVIAHUPYEMBIMU pPE3YyJbTaTaMHU OCBOCHUA

o0pa3oBaTe/IbHOM NPOrPAMMBI.

B pesynbrare 1i1st ocBoeHUS 00pa30BaTeIbHOM MPOrpaMMbl CIIEHUATUTETa 00yUJaIOMIMKACS TOJKEH OBJIAJICTh CIETYIONIMMH Pe3yJIbTaTaMU

oOy4deHus TI0 AUCITUTUIHHE:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHII N

KOI[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3ynbTaThl 00y4eHUs
(neckpunTopsl)

OIIK-1

Cnoco0eH HCNoJIb30BaTh
MaTeMaTH4YeCKHUe, eCTeCTBEHHOHAYYHbIe
i MHKEeHEPHbIe 3HAHUS I PellleHHus
3a/1a4 MpodeccHoHAJIbLHOM
1eATeTbHOCTH

OIIK-1.10

Hcnons30Banne 3HaHUM OCHOBHBIX IOHSITHIA,
3aKOHOB M 3aKOHOMEPHOCTEH (pu3nueckoin
XAMHH JJISI pELICHUS 3a/1a4
poeCCUOHATBHON IEATEILHOCTH

3HaTh:

- OCHOBHBIE MOHATHSI, 3aKOHBI U 3aKOHOMEPHOCTH
(bu3nIecKoil XUMHH, TEPMOAMHAMUYECKHE M KHHETUIECKNE
napamMeTpsl IPOLEcCOB U (PU3UKO-XUMHUUECKUE
xapakTepuctuku Bemiects (3H-1);

- OCHOBHBIE 3KCIIEPUMEHTAIbHbIE METO bl U3YUEHUS (PU3UKO-
XMMHUYECKHX CBOiCTB BemiecTB (3H-2);

- METOAMKH JJaOOPaTOPHBIX PabOT, U3JI0KEHHBIX B
71a00paTopHOM (PU3UKO-XUMHUUECKOM npakTukyme (3H-3)

YmMmern:

- OIPENENATh U KIACCU(PHUIINPOBATH U OOBSICHITH OCHOBHBIE
(U3HKO-XMMHYECKHE TTPOIECCHI, TIPOTEKAIOIIHE B
OKpYXKarollel cpee A pelieHus 3aaad npodeccrnoHanbHOM
nesrenpHOCTH (Y-1);

- IPUMEHSTH SKCIIEPUMEHTAIIbHBIE METOIbI H3y4EHUS
(bHU3NKO-XUMHUYECKUX CBOUCTB BemiecTB (Y-2);

- BBITIOJTHATH CTaH/IAPTHBIE ONEPALIUU TIPH BBHITTOIHEHUN
7a00paTOPHBIX pa0dOT MO (PU3UIECKON XUMHH 110 U3YICHHUIO
CBOICTB BEIIIECTB U MAaTEPUAIOB C COOJIIOICHUEM TEXHUKH
oe3omacHoct (Y-3).

Baagern:
- METOJIaMH BBISIBJICHUS U KJIacCupUKanus (HU3NKO-




Kox n HaumeHoBanue
KOMIICTCHIINN

Kon n HaumeHnoBaHue nHIUKAaTOpa
MOCTHIKEHUS KOMIIETEHIIUU

[Inanupyemble pe3ynbTaThl 00yIeHUS
(neckpunTopsl)

XHUMUYECKHX IPOIIECCOB, IMPOTEKAIOIINX B OKPYKAFOIICH
cpelie s penieHus 3a1a4 npodecCuoHaIbHOMI
nesrenpHocTr (H-1).

- OKCIIEPUMEHTAIILHBIMHA METO/IaMU OTIpeIeNIeHuUsT (PU3HKO-
XMMHYECKHX CBOMCTB BemiecT (H-2),

- HaBBIKaMU OIICHKH MOTPEIIHOCTH OMPEIesieMbIX (PH3UKO-
xuMudeckux Benuun (H-3).




2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM POrPaMMBbI.

JlucummimHa ~ OTHOCUTCS K oOs3arenpHOi yacth  brnoka 1 «/IMCIUTLIIMHBDY
obpa3zoBarenbHOM nporpammel crierpainureta (b1.0.11) M3yyaercst B ounoil hopme oOydeHuUst —
Ha TPEThEM KypCe, B IISITOM U IIECTOM CEMECTPaXx.

B MeronnyeckoMm IuTaHe TUCIMILIMHA ONMUPACTCS Ha 3HAHUS, IMOJYYEHHBIE CTYJICHTaMHU
paHee TMpPH HW3YYCHHUH HEOPraHWMYECKOW, OPraHMYECKOW XHWMHUH, MAaTeMaTHKH W (HU3UKH.
HOJIy“IeHHBIe B IMpOoHeCcCC H3YUCHUSA OUCHHUIIIIMHBI «Dusndeckass XUMHUI» 3HAaHUA, YMCHUA U
HaBBIKM MOTYT OBITh UCHOJNB30BaHbl [lonydeHHBIE B Tpoliecce W3YYCHUs JAUCIUTUIMHBI
«Du3udeckass XUMUS» 3HAaHUA, YMCHUSA, HABBIKU MOT'YT OBITH HCIIOJNIL30BaHLl B HAay4YHO-
UCCIIEIOBATEIbCKONW PadOTe CIEHUAINCTA U TIPH BBIMIOJIHEHUH BBIITYCKHOW KBAJTU(MUKAIIMOHHON
paboTHI.

3. O0beM TUCHUNINHBI.

Bcero,

Bun yueOHoii pabore! 3E/akaneM. 4acos

OO0mas Tpy10eMKOCTh THCIIUILTHHBI 10/ 360

(3a4eTHBIX €IUHUIY aKaJEeMHUYECKUX YacOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 196
3aHATHUS JEKUUOHHOTO THIA 72
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 108

CEeMHHAPBbI, TPAKTHYECKHUE 3aHATHUS 36
nabopaTopHble paboThI 72

kypcoBoe npoexktupoBanue (KP wm KIT) -

KCP 16

Jpyrye BUJbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padora 92
®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) Kp, nanus.3ananus
®opma npome:xyTouHoii arrecrannu (KP, KII, 3auer , sx3amen) 2 3a4eTa

2 3k3amenal/72




4. Conepsxkanue TMCHUIIHHBI.

4.1. Pa3genn! JUCHUIIINHLI H BUALI 3aHATHIA.

3aHATus 5 o o
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1 XuMu4eckas 8 4 12 14 OIIK-1 | OIIK-1.1
TEPMOIMHAMHKA
2 XUMHYECKOE PABHOBECHE 4 4 14 OIIK-1 | OIIK-1.1
3 ®da30BbIC paBHOBECUS U 12 8 16 16 OIIK-1 | OIIK-1.1
PacTBOPEI
HEDJICKTPOJIUTOB
4 DIEKTPOXUMHUECKUE 12 4 16 11 OIIK-1 | OIIK-1.1
CHUCTEMBI
5 Mertoabl u3ydeHus 2 2 8 7 OIIK-1 | OIIK-1.1
CTPOEHUS MOJIEKYIT,
OCHOBAHHBIC Ha
SIIEKTPHUYCCKUX
CBOMCTBax
6 OnTuveckre MeTO bl 20 8 4 18 OIIK-1 | OIIK-1.1
U3YUCHHS CTPOCHHMSI
BEIIIECTBA
7 XuMu4eckasi KHHETUKA U 14 6 16 12 OIIK-1 | OIIK-1.1
KaTaym3




4.2. 3aHATHSA JEKIIUOHHOT0 THIIA

No Ob6beMm
HaunmenoBanue Temsl ’| UHHOBaMOHHAas
paszzneina aka.
U KPaTKOE COACPKaHUE 3aHATHUS dopma
JUCIUTLIAHBI 4achl

1 XuMu4eckas TepMOTMHAMUKA 8  |rpagummoHHast
[, Il u 11l Hawama TepMOTMHAMMKY Y UX IPUMEHEHHE K JICKLIMS,
XUMHYECKHUM Tporieccam. TepMoxumusi. JCKITUS-
TepMoanHaMuyeckue NOTEHIIUABI. BU3YaIHU3aIus

2 XuMHYeckoe paBHOBECHE. 4 |TpamuiMoHHAs
KoHcTaHTel paBHOBecHs. YpaBHEHUS H30TEPMBI U JCKIHUS,
n300apbl peaxiuu. Brruncnenue cocTaBa JCKIUS-
paBHOBECHOM cMmecH. BpiOop onTUManabHBIX YCIOBHMA BU3yanu3anus
MIPOBEJICHUS XUM. PEAKIIHH.

3 ®da30BbIC PAaBHOBECHUS U PACTBOPHI HEXJICKTPOIUTOB 12 |rpamurmonnas
da3oBble  paBHOBECHMS B  OJHO-, JBYX- U JeKIus,
TPEXKOMITOHEHTHBIX cucTeMax. [IpaBuio ¢a3 ['mb6ca JIEKIIUSI-

. Ypauenus Kianeiipona-Knaysuyca. Wneanbubie u BU3YaIHU3aIus
HeujeanbHble pacTBOpbl. 3akoHbl Payns u I'enpu.

Jlnarpammbl «COCTaB-CBOWCTBOY. Paznenenue

pacTBOpPOB. DKCTparupoBaHUeE.

4 DNEKTPOXUMHUECKUE CUCTEMBI 12 |tpamurmonnas
CrpoeHrne U CBOMCTBa pPACTBOPOB 3JIEKTPOJIUTOB. JIEKIIHS,
PaBHoOBecus B pacTBopax AIIEKTPOJIUTOB. JeKIUS-
TepmonnHamMuka raJIbBAHMYECKUX 3JIEMEHTOB. BU3YalIHU3aIus
[ToTenuuomeTpusa. DIeKTpUYecKas MPOBOJUMOCTD
PacTBOPOB 3JIEKTPOIUTOB

5 MeTombl U3ydeHUsI CTPOCHHST MOJICKYJ, OCHOBaHHBIC| 2  |TpaMI[HOHHAsI
Ha DJIEKTPUYECKHUX CBOMCTBAX JeKIHs,

JICKITUS-

BU3YyaJIn3alusd




Ne
pasznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATUS

OO0neMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

6

OnTuueckre METOJbl U3YYEHHs CTPOECHHS BEILECTBA
OnTuyeckre U pPEHTTCHOBCKHAE METOIbl HaXOXKICHUS
MOJIEKYJISIPHBIX KOHCTaHT M HCIOJIb30BaHUE HUX IJIf
pacuera TepMOJMHAMUYECKUX (DYHKIMI HaeanbHbBIX
ra3os CTaTUCTUYECKUM METOJIOM Ob6mas
XapaKTEepUCTHKA MOJIEKYJIIPHBIX CIICKTPOB.
Hcnonp3oBanue 3akoHa JlamGepra-byrepa-bepa npu
U3Y4YECHHUH CIIEKTPOB.

OHeprus BpalleHMs] JBYXaTOMHOM MOJIEKYJBI B
OpUOIMKEHUH ~ JKeCTKOTrOo  poTatopa  DHeprus
K0J1€0aTeNbHOI0 JBUKEHUS JIByXaTOMHOW MOJIEKYJIbI
B npUOIINKEHUN rapMOHHYECKOT 0 U
AHrapMOHHUYECKOT0  ocUuiuIATOpa.Yucino u  TUIBI
HOpPMaJIbHBIX KOJe0aHHi MHOIOATOMHBIX MOJIEKYII.
DIIEKTPOHHO-KO0JIe0aTeIbHO-BPAIIATEIbHbIE CIIEKTPBHI.
ITpuHIMI ®panka-KoHioHa. Juccomuyanus.
Onpenenenre 5SHEPrUM  XMMHMUYECKOM CBSI3U 110
MOJIEKYJISIPHBIM CIIEKTpaM.

Crektpsl KOMOMHALMOHHOI'O paccesHus,
cornocrasiieHue ux ¢ MK-cnexrpamu.

Cratuctuueckas cymma IO cocTOsHUSIM. Pacuer
TEPMOJMHAMHYECKUX (QYHKUUMH U  TEMI0EMKOCTH
UJealIbHBIX T'a30B CTATUCTUYECKUM METOJIOM.

20

TpaAUIIMOHHAS
JICKITHS,
JICKIIMS-
BHU3yaJIU3aIus

XuMudeckasi KHHETHKA U KaTallnu3
®enomeHnosornyeckass  (opmanpHasi) — KUHETHKA.
3aBUCUMOCTb CKOPOCTH PEaKLHMH OT TEMIEpPaTypHl.
Teopun 37eMEHTapHOTO aKTa XMMHUYECKOW peaKIMH.
Kunetnka nenmHbIX M (OTOXMMHUYECKUX PEaKLUH.
Kunernka peaknuii B pactBopax. KwuHermka
reTepOreHHBIX IIPOLIECCOB. Kuneruka
JNEKTPOXUMHYECKUX npoueccoB. Kopposus.

14

TpaAUIMOHHAS
JICKIIHS,
JICKIIMS-
BU3yaJIU3aIus




4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSI.

O6beMm
HanmeHoBaHNE TEMEBI ’
akana. |MuaHOBammoHHas hopma
Y KPaTKOE COACPIKAHUE 3aHITHS
4ackl
[IpumeneHnue nepBOro Havajga TEPMOJUHAMUKH JIJIsi pacuera 3aHATHEe—KOH(EPEHIINS,
TEIJIOBBIX 3(PPEKTOB XMMHUECKUX peakiuid. 3akoH ['ecca u 2 AKTHUBHU3aLH
criencTBus u3 Hero. 3akoH Kupxrodda. TBOPYECKOMH
JIEeITEIBHOCTH,
periiaMeHTUpOBaHHAS
TUCKYCCHUS
[IpumeHnenne  BTOpPOro  Hayajga  TEPMOJMHAMHKHA K 3aHATHE—KOH(pEPEHITHU,
XUMUYECKUM TIporieccam. DHTporusa. TepMoauHaMUyecKue 2 aKTHUBU3AIH
MOTEHIHAIIBL. TBOPYECKOM
JICSITCIILHOCTH,
periiaMeHTUpOBaHHAS
JTUCKYCCUS
TepmonuHamMuueckue | MPAaKTUYECKHE  KOHCTAHTBI 3aHATHE — OH(EepeHIINs,
paBHOBECHS M WX NPUMCHECHHE MJI1 pacueTa TIIyOWHBI | 2 aKTHUBU3AIH
CTENIEHW  TPEBpalllCHHWs, PAaBHOBECHOIO  BBIXOJA U TBOPYECKOM
PaBHOBECHOT'O COCTAaBa XUMUUYECKOU PEaKIINU JICSITCILHOCTH,
periiaMeHTUpOBaHHAs
JTUCKYCCHS
KonrponsHas pabora 2
Hcnons3zoBanue ypaBHeHnusa Knaysuyca-Kianeiipona ans 3aHATHE— KOH(DepeHIus,
pacyeTa TeMIepaTypbl KUTIEHUS U TEIJIOTHI UCTIApEHUS 2 AKTUBU3AIH
BEIICCTBA TBOPYECKOMN
JIeSITCILHOCTH,
periiaMeHTUPOBaHHAs
JTUCKYCCUS
AHanu3 nuarpamMm paBHOBECHS KUIKOCTh <> Map U 3aHITHC —
KPHUCTAJIBI <>KHIKOCTh 4 KoH(]epeHusl,
aKTHUBHU3AIIH
TBOPYECKOM
JCeSITEIbHOCTH,
periiaMeHTUpOBaHHAS
nucvvecug
TeopeTnyueckuii KOJJTOKBUYM 2
l'anpBaHMYECKHUE DIIEMEHTHL. PacueT moTeHIMaaoB 3aHATHE— KOH(DepeHIws,
anekTpo0B. Beruucnenne 3/[C u ralbBaHUYECKUX 2 aKTHUBU3AIIUS
3JeMEeHTOB. TepMoIMHAMUKA ralbBaHUYECKHUX AJIIEMEHTOB TBOPYECKOMH
JIEITEIBHOCTH,
periiaMeHTUpOBaHHAS

JTUCKYCCHS




O6beM
HanmenoBanue teMbl ’
akajn. |lMuaHOBanmonHas Gopma
U KpaTKoe Co/Iep KaHue 3aHATUS
4achl
DJeKTpUyecKasi IPOBOJUMOCTb PACTBOPOB JICKTPOIUTOB 2 3aHATHE— KOH(DepeHIws,
OT KOHIIEHTpaluu. PacueT cTeneHu u KOHCTaHThI aKTUBU3ALIUS
mucconuaiuu, pH pactBopa c1aboro 31aeKTpoauTa 1o TBOPYECKOMN
AIEKTPUUYECKOM MPOBOIUMOCTH. NesITeNIbHOCTH,
periiaMeHTUpOBaHHAS
JICKYCCHUS
MeTob1 onpesiesieHus NopsAaKa U KOHCTaHThI CKOPOCTH 4 3aHATHE— KOH(DepeHIus,
XUMUYECKON peakuuu. Belayucienune s3Hepruu akTuBaIuu 1 aAKTUBU3ALIMS
TEMIEPATYPHOTO KOIPPHUIIMEHTa XUMHUUECKON peaKIIUu. TBOPUYECKOMH
NEeSITeIbHOCTH,
permaMeHTHpOBaHHAs
JTUCKYCCUS
KonTponbhas padota. 2
Hcnonws3oBanue ypaBHeHuit Kinaysunyca-Mocorty, 2 3aHATHE— KOH(DepeHIus,
Hebas, Jlopentn-Jlopenia nis pacuera MOJSIPHOU AKTUBU3ALUS
pedpakIuy U JUMOIBLHBIX MOMEHTOB BEIIECTBA TBOPUYECKOMH
NEeSITeIbHOCTH,
permamMeHTHpOBaHHAs
JTUCKYCCUS
Ornpezenienre MOJIEKYISIPHBIX KOHCTAHT M DHEPTUU CBS3H 110 6 3aHATHE— KOH(EPEHIIHS,
CHEKTPAbHBIM JTAHHBIM aKTUBU3ALIHS
Pacuer TeninoeMKOCTHHACAIBHOTO ra3a METOJIOM TBOPYECKOM
CTaTUCTUYECKON TEPMOJUHAMUKHI NEeSATEIbHOCTH,
periiaMeHTUpOBaHHAS
JTUCKYCCUS
Kontposnbhas pabota 2
4.3.2. JlaGopaTopHbIe 3aHATHS.
No
HanmenoBanue Tembl O0bem,
paznena [Ipumeuanue
Y KPaTKOE€ COACp)KaHUE 3aHITHUS aKaJl. 9achl
JUCITATITUHBI
1 Berynurenshas 6ecena. TexHuka 6€30MacHOCTH. 8 METOH  MaJbIX
Onpenenenre TEIIOTHl PACTBOPEHUS COJU (MIIH rpymnI
TETIOBOTO 3(PPeKTa XMMUIECKON peaKIim)
1 Omnpenenenne TemI0eMKOCTH KUAKOCTH 4 METO]] MaJTbIX
CPVIIIT
3 Onpenenenre MOJISIPHOM MacChl BELIECTBA METOJT MaJIbIX
METOA0M KPHUOMETPUHU 4 rpynn
3. HccnenoBanue 3aBUCMMOCTH AaBIICHUS METO]] MaJIbIX
HACBIIIEHHOTO Mapa BEIeCTBA OT TEMIIEPATYPHI. 4 rpynn
Onpenenenne MOJIIPHOM TETUIOTHI UCTTAPEHUS




Ne

HanmeHoBaHue TeMBI O0BemM,
paszgena IIpumeyanue
U KpaTKOe Co/IepKaHHUEe 3aHATUS aKaj. 4achl
JUCIUTIAHBI

3. [TocTpoenue quarpamMmbl MIABKOCTH 2-X METO]] MaJTbIX
KOMITOHEHTHOM CHCTEMBI 10 3KCIIEPUMEHTAIbHBIM 4 rpynn
TTAaHHBIM

3. [TocTpoenue quarpamMmmbl «KUIKOCTb — Hap» 2-X 4 METO]] MaJIbIX
KOMITOHEHTHOM CHUCTEMBI 10 IKCIIEPUMEHTAIbHBIM rpynn
JTAaHHBIM

4, N3Mmepenue 251eKTpoAHBIX oTeHuanoB u 31C 8 METOJI MaJIbIX
raJIbBAaHUYECKUX AJIEMEHTOB WK onpeneneHue pH TPy
PacTBOPOB, CTENEHU M KOHCTAHTHI THIPOTIN3a COIIN
METOIOM MOTEHIIUOMETPHH.

[ToTeHunoMeTpUYECKOE TUTPOBAHUE

4. Omnpenenenue yrcen NepeHoca HOHOB B METO/]] MaJIbIX
pacTBOpax >IEKTPOJIUTOB 4 rpymm

4. N3ydenne 3aBUCUMOCTH 3JEKTPHUUECKOMN METO]] MaJIbIX
MIPOBOJMMOCTH PACTBOPOB CHIIBHBIX MJIH CIIA0BIX 4 rpymnn
ANEKTPOJIIUTOB OT KOHIICHTPAIUH.

Konnykromerpuueckoe TUTpOBaHUE

7. OrnpezeneHne KOHCTAHTBI CKOPOCTH PEAKIIMKU METO]] MaJIbIX
MEePBOTO MOpsiIKa (HampuMep, THAPOJIN3a caXxapo3bl 4 rpymnn
(uHBepcuU caxapa))

1. OrmpeneneHne KOHCTAHTBI CKOPOCTU PEAKITHH 4 METO/1 MaJIbIX
BTOPOTO MOPsAKA (HapUMep, HOTUPOBAHUS rpynn
aleToHa M OMBUICHHS 2dupa B KUCITION cpefie)

7. OrnpezneneHne KHHETUYECKUX TapaMETPOB 4 METO]] MaJIbIX
AIEKTPOXUMHUUYECKON peakinu (HarpuMmep, peakimu rpymnn
BOCCTaHOBJIEHUSI BOJOPOA HA Pa3IMYHBIX
MeTasuiax)

7. Onpenenenne CKOPOCTH KOPPO3UU METOJIOM 4 METOJ MaJIBIX
MOJIIPU3AIMOHHBIX KPUBBIX rpynn

5. Onpenenenne coctaBa pacTBopa Mo yAEIbHOM 4 METOJI  MaJbIX
pedpaximn rpynn
WU
Omnpenenenue CTPYKTYpHOH (GOPMYITBI MOJIEKYJIbI
10 MOJISIPHOM pedpakiuun

5. OrnpeneneHne TUITOIBHOIO MOMEHTA MOJIEKYJIBI B 4 METOJi  MAaJIbIX
KHUJKOM COCTOSTHUH rpynn

6. Onpenenenne IIUHBI CBS3U B MoJiekyse u3 UK- 4 METOJI  MAaJIBIX
CHeKTpa rpynn

4.4. CamocTosiTeqibHast padoTa 00y4arouuxcs.




Ne O6bem
IlepedyeHs BOIIPOCOB 11 ’
pasieia CaMOCTOSITEJILHOI'O U3yUYCHMUSI akaj. | bopma KoHTPOIIA
JUCLUIUIMHBI Yackl

1. Pacuer TernoBsix 3¢ppeKkToB 1 U3MEHEHUS [IpoBepka
TEPMOJMHAMHUYECKUX (PYHKIIMHA B XUMUYECKOM WH/IMBUYaJIbHBIX
npoIiecce ¢ UCIOIb30BAHNEM TaOIUI] CTaHAAPTHBIX pacueTHBIX
TEPMOIMHAMHYECKUX BEIUYHH. 3aJJaHUH.

N3ydeHne KaJopuMETPUYECKUX METO/I0B 14 [IpoBepka
UCCIIeI0BaHUs (TEPMOXUMHUH). OTYETOB 110
1a00paTOpPHBIM
pabotam
2

2. Pacuer TepMoaMHaMHUECKUX U TPAKTHUYECKHUX [IpoBepka
KOHCTaHT paBHOBECHS, [NTyOUHBI IIPEBPALICHUS WH/IMBUYaJIbHBIX
XUMHUYECKOHN peakluy, CTENEHU [IPEBPALLCHUS pacueTHBIX
HCXO/IHBIX PEareHTOB U BbIXO/a IPOAYKTOB. 14 3alaHuM.

AHanu3 BIMSHUA TEPMOJMHAMUYECKHUX [1apaMETPOB [IpoBepka
Y KOHLIEHTPALMH1 PETeHTOB Ha PABHOBECHBIX BBIXO/] KOHTPOJIbHOMN
XUMHAYECKON peaKIui. paboThI

3 Meronbl uccienoBaHus CBOMCTB paCTBOPOB IIpoBepka
HERJICKTPOJIUTOB U MX MPAKTHUECKOE IPUMEHEHHUE. WH/IMBUYaJIbHBIX
[IpakTueckoe NpUMeHEHUE METOA0B (PU3UKO- pacueTHBIX
XxuMu4eckoro aHanusza KypHakoBa u npaBuia a3 3aJlaHuM .
'm66ca. AHanu3 nuarpamMm COCTOSTHUS OJHO- U 16 [TpoBepka
MHOTOKOMIIOHEHTHBIX CHCTEM. OTYETOB 110
DKcrnepuMeHTaIbHbIE METO/IbI IOCTPOCHUS 1a00pPaTOPHBIM
JyarpamMm COCTOSIHHSI OHO- U JBYXKOMITOHEHTHBIX pabotam.

CHCTEM.

4. Pacuer noTeHIManoB 31€KTPOA0B pa3InYHbIX [IpoBepka
BuJ0B. Pacuer DJIC ranbBaHUYECKHUX JIEMEHTOB U WUHIVBUAYAJIBHOTO
TEPMOJUHAMUYECKHX TapaMeTPOB XUMHUUECKON pacueTHoro
peakuuu, NpOTEKaoUIel B raJlbBAHUYECKOM 3aJlaHusl.
anemente. [IpakTnyeckoe NnpuMeHeHHEe [IpoBepka
raJIbBAHUYECKUX JIEMEHTOB (XUMUYECKUE OTYETOB 110
HMCTOYHUKHU TOKA) U TOTEHLIMOMETPUHU. AHATTN3 11 1a60paTOpPHBIM
BIIMSIHUA PA3TUYHBIX (aKTOPOB (KOHLEHTpAIMU pabotam.
pacTBopa, TeMIepaTypbl, HAPSKEHHOCTH U
YaCcTOTBhI AJIEKTPUYECKOTO I0JIST) Ha DIIEKTPUUECKYIO
MIPOBOJIUMOCTh PACTBOPOB CHIIBHBIX U CJIA0BIX
ANEeKTpoUTOB. [IpakTHyeckoe NpuMeHeHne
KOHIYKTOMETPUHU.

5 MeTobl H3y4eHHs CTPOEHUS MOJIEKYIL, IIpoBepka
OCHOBaHHBIE Ha JIEKTPUUECKUX CBOMCTBax .PaboTh MHUBUAYAIBHOTO
JeGast. pacyeTHoro

y 3aJJaHHUA.

[IpoBepka oTueToB
110 JTaOOPaTOPHBIM
paboTam.




No O6beMm
IlepedyeHs BOIIPOCOB 11 ’
pasjera CaMOCTOATENIHOT'O U3y4YEHUS axai. Popwma KoHTpOIA
JUCLHUTIIUHBI 4acel
6. OnTryeckre MeTo 1bl HaXOKIEHHSI MOJIEKYJISIPHBIX [IpoBepka
KOHCTAHT. WHJMBH1yaJIbHOTO
pac4eTHOro
3a/1aHMUsl.
IIpoBepka
18 OTYETOB 11O
1a00paTOpPHBIM
paboTtam.
[IpoBepka
KOHTPOJBHOU
7. @DakTopbl, BAUSAIOIINE HA CKOPOCTh XUMHUYECKHX [IpoBepka
peakuuii. Pacuer KuHeTHUECKUX TapaMeTpoOB WHIUBUTYJIbHBIX
XUMHUYECKOH peakiuu (MopsaKa, KOHCTaHTHI pacyeTHBIX
CKOpPOCTH, BpEMEHH MOIYIIPEBPALLECHUS, SHEPTUU 3aJlaHuM.
aKTUBALlMU U TeMIIEpaTypHOro KoddhuiueHTa) mno 12 [IpoBepka oTueToB
AKCIIEPUMEHTAJILHBIM JaHHBIM. 10 1JaOOpaTOpHBIM
OnTruyeckre METOAbl HaX0XKICHUS MOJIEKYIISIPHBIX paboTam.
KOHCTAHT. [IpoBepka
KOHTPOJBHOU
paboThI

4.5. TeMmbl HHAUBUAYATbHBIX 321aHUI.

Hnoueuoyanvnoe 3aoanue Nel — Pacuem cmenenu npespauieHus, pasHO8eCHO20

cocmasa menyoeo2o IPhekma xXumuyeckoil peakuyuuu, 6vlxX00a NPOOYKMA XUMUUECKOU
Ppeakyuu u 6pl00p ONMUMAILHBIX YCI06UN RPOEEOCHUS NPOUECCa

Hnousuoyanvnoe 3aoanue Ne2 — Pacuem paeHoGeCHbIX RAPUUATILHBIX O0AG1eHUIL
2emepozeHHoll peaKyuu, KOHCHMAHMbl PAGHOGECUA XUMUYECKOU peakuyuu npu 3a0aHHOU
memnepamype

Hnoueuoyanvnoe 3adanue Ne3 — Ypasnenue Knaneiipona -Knaysuyca

Hnousuoyanvnoe 3aoanue Ned - Hoeanvnvie u neudeanpHvie pacmeopul

Hnoueuoyanvnoze 3aoanue Ne5- Konnuzamuensie ceoiicmea pacmeopos

Hnousuoyanvnoe 3a0anue Nob6 — Ananusz ouazpamm pagnogecus HcuoKocms - nap

Hnoueuodyanvnoe 3a0anue Ne7 — Ananu3 ouazpamm niagkocmu

Hnousuodyanvnoe 3aoanue Ne8 — Inekmpoonvie nomenyuanvt u 3/]C 2anveanuveckux
I1eMEHm 08

Hnousuoyanvnoe 3adanue Ne9 —
INEKMPOIUMO8

Hnousuoyanvnoe 3adanue Nel- Inekmpuueckue ceoiicmea moaiexkyn

Hnoueuoyanvnoe 3adanue Nell — Bpawamenvnvle cnekmpvl 08yXamomMHbIX MOJIEKY]l

Hnousuoyanvnoe 3adanue Nel2 — Konebamenvnvie cnekmput 08yXamomMHbIX MOIEKY]l

Hnoueuoyanvnoe 3adanue Nel3- Pacuem mennoemkocmu uoeanbHo2o 2a3a Memooom
cmamucmu4eckoil mepmoOuHaAMuKu

Hnoueuoyanvnoe 3a0anue Nel4 — Pacuem KuHemuyecKux napamempos 20Mo2eHHbIX
XUMUYECKUX PeaKyuil

Hnoueuoyanvnoe 3a0anue Nel5 — Bauanue memnepamypvt Ha CKOPOCHIb XUMUYECKUX
peaxkuuil

dnekmpuueckas npoeOOUMOCHMb PACMEOPOE



5. IlepeyeHb y4eOHO-MeTOANYECKOT0 00ecedeH s AJIsl CAMOCTOSATEIbHOMH padoThl
o0y4yarouuxcs no AMCuuIINHE.

Meroanyeckue ykazaHus st 00y4aroIuXcst 10 OPraHu3aluy CaMOCTOSATEIBHON PadOThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOSATENBbHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJIS 10 JHUCIMIUIMHE M TPEOOBAHUS K MX BBIIOJHEHUIO Pa3MENICHbl B DJICKTPOHHOMN
uHpopmanronHo-oopazosarenbHoil cpene CIIOI TU(TY) na caiire:
http://media.technolog.edu.ru .

6. DoHJ OLIEHOYHDBIX CpeacCTB 1Jisl MPOBEACHUSA HpOMe)KyTO‘lHOﬁ arTrecranum

IIpomerxyTouHas arTecTanus N0 AUCUUIUIMHE TPOBOAUTCS B (hopMe 3K3aMeHa.

JUis TeKyIIero KOHTPOJIsL CTYIEHThI JTOJIKHBI BBIIOJHUTh UHAMBHUYaJIbHbIE 3aJaHUS 110
BCEM pa3jielaM Kypca W HamucaTb KOHTPOJIbHbIE pa0OThl HA YJOBJIETBOPUTEIbHYIO OLICHKY.
TexcThl MHOTOBapUAHTHBIX 33JJaHUM IPUBOAATCS B IPUIIOKEHUU.

IIpu cpaue sK3aMeHa CTYJEHT IOJyyaeT OWiIeT, B KOTOPOM HMMeEeTCsl TPH BOIIpoca W3
IepeyHsl BOIPOCOB U 3ajaya MO OJAHOMY M3 pa3JlieloB Kypca, BpeMsl MOJArOTOBKU CTYAEHTA K
YCTHOMY OTBETY - 70 45 MUH.

B npuiioxeHun npuBOIUTCS MEpEUYEHb BOIIPOCOB K IK3aMEHY 110 BCEM pazjieiaM Kypca.

[Ipumep BapuaHTa HK3aMEHALIMOHHOTO OMIIeTa:

BapuanTt Ne 1

1. 3aBucumocTb Heprun [ mO60Oca OT AaBIEHUS U TEMIEPATYPBl, U DHEPTHH
['enpMrosbia oT 00bemMa U TeEMIEPaTyphl.

2. JlaBnenuwe mapa HaJl CMEChIO B3aMMHO HEPACTBOPUMBIX >KUIKOCTEH.
IleperoHnka ¢ BOASHBIM IIAPOM.

3. BolpaxkeHue Isi paBHOBECHOTO CKadyka IOTEHIMANa HAa TPaHHIIC
METAJUI-PACTBOpP dJIEKTposiuTa. BoaopoaHas MmKama 3JIEKTPOIHBIX
MIOTEHIMAJIOB.

4. Onpenenutb TEPMOJWHAMHUYECKYI0 BO3MOXKHOCTH  00Opa3oBaHUSA
meTaHa 1o peakiuu CS, + 4H, = CH, + 2H,S ipu T=1000K.

DOoH/J OLIEHOYHBIX CPEJICTB MO NUCIUITIMHE NpecTabieH B [Ipunoxennn No 1

Pe3ynbTaThl OCBOEHHSA JUCHMIUIMHBI CUHUTAKOTCS JOCTUTHYTBIMH, €CJIM IJI1 BCEX
AJIEMEHTOB KOMIIETEHLIMM JOCTUTHYT MOPOrOBbI YPOBEHb OCBOCHHS KOMIIETCHI[MM HA JAHHOM
ATare — OIEHKA «YJIOBJIETBOPUTEITHHO.

7. IlepeyeHb y4eOHBIX M3IAHUI, HEOOXOAMMBIX 1JI OCBOCHMS JUCHMIIJIMHDI.

a) mevyaTHbIe U3AHUS:

1. AdanacreB, b.H. ®usnyeckas xumus: ydeb. mocodbme mis By3oB / b.H. Adanaches,
FO.I1. AxynoBa. — Cankr - [lerepOypr: Jlanb, 2012. — 464 c.- ISBN 978-5-8114-1402-4.
2. Crpombepr, A.I'. ®uznveckas xumus /. A.I.Ctpombepr - MockBa: Breicmias mkoa,

2009 - 527c. — ISBN 978-5-06-006161.



3. Kparkuii cnpaBouyHuK (U3MKO-XMUMHUYECKHUX BenuuuH / pea. A. A. Papens, A.M.
[Toromapesa — MockBa: OO0 «TUJT «A3-booK», 2009.-240 c. — 5-86457-116-4.

4. [TpakTryeckune paboOThl MO PU3NUECKON XUMUU: yueOHoe mocobue aist By3os/ pea. K.II.
Mumenko, A.A. PaBgenp, A.M. IlonomapeBa. - 5-¢ wumsm.mepepad. — Cankt IlerepOypr:
[Tpodeccust, 2002.- 384c. — ISBN 5-95913-027-5.

5. dusnueckas xumus. Teopuss u 3amaun: ydeOnoe mocobme / FO.II. Akymosa, C.I'.
N3otoBa, O.B. Ilpockypuna, U.A. YepenkoBa. — 3-¢ u3a.,crep. — Cankt IlerepOypr : Jlaus,
2021. - 228c.- ISBN 978-5-8114-3057-4.

0) 3JIeKTPOHHBbIE U3IAHMS

1/ AdanacreB, b.H. ®usnueckas xumus: y4ue0. mocobue st By3oB / B.H. Acdanacees, O.I1.
AxynoBa. — Cankrt - IlerepOypr: Jlamp, 2012. — 464 c.- ISBN 978-5-8114-1402-4// Jlans:
ANEKTPOHHO-OMOIMoTeynass  cuctema-  URL:https//e.lanbook.com  (16.11.2020)/- Pexum
JIOCTYIIA: JIIs 3aPETHCTPUPOBAHHBIX MTOJIb30BATEICH.

2/ ®usnueckass xumus. Teopus u 3amaum: yueOHoe mocobue / FO.II. Axynosa, C.I'. M30oToBa,
O.B. IIpockypuna, M.A. Yepenkoa. — Cankr_IletepOypr : Jlanp, 2021. - 228c.- ISBN 978-5-
8114-3057-4 // Jlamp: osnexkTpoHHO-OMONmoreunas cucrema- URL:https//e.lanbook.com
(16.11.2020)/- Pexxum nocTyna: Ajisi 3aperucTpup.mojib30BaTeIeH.

8. IlepevyeHb 3JIEKTPOHHBIX 00Pa30BATEJIbHBIX PECypPCOB, HEOOXOAMMBIX /1JI51 0CBOCHHUA
AUCHUIJIMHBI.

Vuebnwiit  tan,  PIIJ], ydeOHO-mMeTOonMueckwe  MaTepHalbl,  pa3MEIICHHbIE  Ha
http://media.technolog.edu.ru.

DIIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

OBC «Jlanby: https://e.lanbook.com/books/;

AIIEKTPOHHBIN uYnTaNbHbI 3a1 — bubnnoTex ¢dynnamenrtanbHoi Oubmmuorexku CIIGITU(TY):
http://bibl.Iti-gti.ru/36C., .

9. MeToanueckue ykazaHus AJsi 00y4alouMXcs M0 OCBOCHHIO TUCUMILINHBI.

Bce Buapl 3anatuii no aucuuiuiiie «dusndeckast XMMUsS» IPOBOASTCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CI'JbI'TH 020-2011. KC YKJIB. Bunsl y4eOHbIX 3aHsTHiA. JIabopaTopHble 3aHATHS.
OO6mre TpeGoBaHUs K OPTaHU3allUU U TTPOBEICHHUIO.

CTII CIITTH 040-02. KC YK/IB. Bubl yueOHbIX 3aHsaTHH. JIekiusa. O6mue TpeOoBaHus;

CTO CII6I'TU 018-2014. KC VYKIB. Buaet yueOnpix 3ansatuil. CeMuHapbl H
npakTudeckue 3aHaTus. Ooue TpeOoBaHUs K OpraHU3alMy U MPOBEICHHIO.

CTII CIIoI'TH 048-2009. KC YK YK/B. Buasl yueOnbix 3anstuil. CamocTosTenbHas
ulaHupyemasi pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YK YK/IB. ITopsimok mpoBeneHusl 3a4€TOB 1 YK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOAUMOT0 Ha U3yUEeHUE TaHHON AUCHUILINHBI, JTyYIle BCETO
OCYILIECTBIISITh HAa BECh CEMECTp, MNpeaycMaTpuBas IIpU HSTOM pEryjsspHOE IOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHM NPAaBHJIBHOW OpraHu3alMy y4yeOHOro Imporecca A CTYIEHTOB
SBIISICTCA: TUIAHOBOCTh B OpPraHM3allMM y4eOHOI paboThl; cepbe3HOE OTHOUICHHE K M3YYECHHUIO
MaTepHana; MOCTOSTHHBIN CAaMOKOHTPOJIb.

Ha 3aHATHS CTyneHT IOJDKEH MPHUXOIUTh, MMes Oarak 3HaAaHMH M BOIPOCOB IO YXKE
U3y4EHHOMY MaTepHaiy.



10. ITepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPH OCYLIECTBJICHUN
00pa3oBaTeIbHOIO MPoIecca Mo AUCHUIIHHE.

10.1. UudopManuOHHBIE TEXHOJIOTHH.
B yueOHOM mporecce Mo JaHHOW AUCHUILIMHE ITPETYCMOTPEHO:

- FICTIOJIb30BAaHUH MH()OPMAIIMOHHBIX TEXHOJOTHHA - YTEHHE JICKIHH C HCIIOJIb30BaHUEM
CIalI-TIpe3eHTAaLNI;

- B3aUMOJICHCTBUE C OOYYAIOUIUMUCS TOCPEACTBOM JIIEKTPOHHON HH(GOPMALMOHHO-

00pa30BaTeNbHON Cpebl.

10.2. IIporpamMHoe obecneveHue.

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 TUIICH3UA).

10.3. ba3bl 1aHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-niouckoBas cucrema «Koncynbrant-Ilmocy.

11. MaTrepuaibHO-TeXHH4YECKOe 00ecreyeHue OCBOCHH IMCUMILIUHBI B X0/Ie peau3alnuu
o0pa3oBare/ibHOI MPOrPamMMBbl.

Jlnst mpoBeneHUsT JIEKIIMOHHBIX W MPAKTUYECKUX 3aHSATHH HCIOJB3YeTCS ayAauTOpHs,
0o0opy/soBaHHAsl CPEACTBAMH OPTTEXHUKH C JIUIEH3UMOHHBIM MPOTPAMMHBIM OOECIEUYeHHUEM H
BBIXOJIOM B UHTEPHET, Ha 33 MOCaJOUYHBIX MECTA.

Jlns mpoBeneHus NTaOOPATOPHBIX 3aHATHH HCIONB3YIOTCS JIabopaTOpHBIE MOMEIICHUs
Kadenps! GpU3NUECKON XUMUU.

12. Oco0eHHOCTH OCBOCHH S JUCHUNIMHBI HHBAJTHIAMY H JIUIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBBSI.

JUis WHBANIMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIEeCC
OCYIIECTBIISIETCA B COOTBETCTBUU C [losoxkeHueM o0 opraHu3amuu y4eOHOTrO Mporiecca s
oOydeHHsT WHBAJIUIOB W JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 3710poBbsi CIIGI TU(TY),
YTBEPKJI€HHBIM pekTopoM 28.08.2014.



IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

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

JUCHUILINHE «DPuU3ndecKass XUMHID)

1. IlepeuyeHb KOMIIeTEHUMI U ITANOB UX (POPMHUPOBAHMS.

Nunexc

Conepxanue Otan popMupoBaHU
KOMIIETECHIINN ep (bopmup

OIIK-1 CrocobeH  M3y4arh, aHAJIW3UPOBATh,  HUCMOJIb30BATH | IMPOMEKYTOUHBIN
MEXAaHU3Mbl XMMMUYECKUX peakUui, MPOUCXOIAlINX B
TEXHOJIOTUYECKUX TMpPOLEeCcCcax U OKpYXKarollleM MHpE,
OCHOBBIBAsICh Ha 3HaHUSIX O CTPOCHMU BEILECTBA, PUPOE
XMMHUYECKOM CBSA3M U CBOMCTBAaX pasziMUYHBIX KJIACCOB
XUMHYECKMX  3JIEMEHTOB, COEAMHEHUH, BEIECTB W
MaTepHaoB




2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux q)opMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Ko u nHaumeHnoBanue ITokazatenu chopMUPOBAaHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HUHAWKATOpa NOCTUKCHUSA (I[eCKpI/IHTopBI) OLICHHUBAaHUA (OHI/IcaHI/Ie BBIPA)KCHHOCTH }_IGCKpI/IHTOpOB)
KOMICTCHIH «YAOBJICTBOPUTCIILHO» «XOpOoI1o» «OTJIUYHO»
(TIOpOTOBBIIT) (cpemuuit) (BBICOKHI)
OI1K-1.10 3Haer OTtBeThl HA Jaér onpenenenus Jlaér onpeneneHus [IpaBuibHO gaer
licnonbp3oBaHue 3HAaHUI | OCHOBHBIE TIOHATHUS, 3aKOHBI U BOIIPOCHI K OCHOBHBIX IIOHSITUHA | OCHOBHBIX MOHATHI | ONIpeeseHuUs
DCHOBHBIX IIOHATUH, 3aKOHOMEPHOCTH (pr3nyecKon sk3ameny: 1 -35; 58 | pusnueckoit XumMuu ¢ | PU3NIECKON XMMHUHU C | OCHOBHBIX MTOHATUI
BAKOHOB U XUMHUH, TEPMOJIMHAMHYCCKHUE U —63; 77 —-80; 83— | ommmbkamu HE3HAYUTEILHBIMU (hbU3UYECKON XUMHH
3aKOHOMEPHOCTEH KHHETUICCKHUE ITapaMeTPhI 84, 87 — 89; 96 - OIMOKaMHU. C
(bHU3MYECKON XUMHH O npoieccoB U pusuko-xumudeckue | 118 MTOMOIIIBIO
CTPOCHUU BEILIECTBA, xapakrtepucTuku Beriects (3H-1) HaBOJISIINX
MpUPOJIE XUMUYECKOM BOIIPOCOB
CBA3U U CBOMCTBAX 3naer
PA3IMYHBIX KJIACCOB OCHOBHBIE SKCIIEPUMEHTAIILHBIC HaspiBaeT ocnoBHble | HaspiBaeT ocHOBHBIE | JleMOHCTpUpYeT
XKUMUYECKUX JICMEHTOB, | METO/bBI U3yUeHUsT (PU3HKO- METOJIbI U3YICHHUSI METOJIbI H3yYCHUS OCBOEHHUE METOJIOB
COCIMHEHH, BEIECTB U | XUMHUYECKUX CBOMCTB BEILIECTB OTBeTHI HA (UBUKO-XMMHYECKHUX | PU3UKO-XUMUYECKUX | ONIpEeACTICHUS
MaTepHUaIoB s (3H-2) BOIPOCHI K CBOMCTB BEIIIECTB C | CBOWCTB BEMIECTB C | GPU3HUKO-XUMHUECKUX
N3y4EHUsT XUMHUUECKHUX sK3aMeHy: 36 — 57; | ommbkamu HaBOJAALIMMU CBOICTB
DEaKITNH, 64 —76; 81 — 82; BOIIPOCAMH U
MPOUCXOSIINX B 85-86;90-95 MOJCKa3KaMHU
reXHOJIOTHYECKUX
Iporeccax u BBITIOJTHEHUE
DKpPYKAOIIEM MUPE 3Haer WHIMBUTYaTbHBIX
METOJUKH Jab0paTOpHBIX padoT, |3amaHuid Wznaraer metonuku | M3naraer meronuku | CiocoOeH
H3JI0’)KEHHBIX B JTA0OPAaTOPHOM BBITIOJTHECHUS BBITIOJTHCHHUS CaMOCTOSITEITLHO
(UBUKO-XMMHUYECKOM MPAKTUKYME 1ab0paTopHBIX paboT | 1abOPaTOPHBIX PabOT | MPABUIBLHO U3JI0KUTH
(3H-3) ¢ omuOKamMu C HaBOJAIIMMU METOJIUKHU
Brimonnenue BOIIPOCAMH U BBITIOJTHEHHUSI
1ab0paTOPHBIX MOJICKa3KaMu 71a00pPaTOPHOBIX
pabot u pabot u ohopmieHus
opopmiieHre OTUYETOB
OTUYETOB




Ymeer

- OTIPENIeNSTh, KIacCU(UIIPOBATH
U OOBSICHATH OCHOBHBIC (PU3HKO-
XUMHYECKHE TIPOIIECChI JUIs
W3YYCHUS XUMUYCCKHUX PEaAKIIHA,
MPOUCXOJISIINX B
TEXHOJOTHYECKHX TpOoIeccax 1
okpyskarorieM mupe (V-1)

Ymeer

- HpI/IMeHﬂTI) 3KCHepI/IMeHTaJH)HI)IC
METO/IbI U3y4YeHHS (PUUKO-
XUMHNYCCKUX CBOﬁCTB BCIICCTB

(V-2)

Ymeer

- BBINIOJIHATH CTaH/IapTHHIE
OTIepalyy P BHITTOTHEHUN
1a0opaTOpHBIX PabOT MO
(GU3NIECKO XUMHH IO U3YUSHHIO
CBOWCTB BEILIECTB U MaTepPHaJIOB C
CcOOJIIOIEHUEM TEXHUKHU
6e3omacHoctH (Y-3).

OTBeTH Ha
BOIIPOCHI K
sk3ameny:/; 10; 16;
18; 20; 25; 29; 40;
41, 47, 50; 72 - 74,
78 —80; 90 — 91;
95; 103; 105 - 106;
110-11
BBIIIOJIHEHHE
WHIMBUTYaIbHBIX
3aaHUuN

OTBeTHI HA
BOITPOCHI K
sk3ameny:4; 13 —
14; 36 — 38; 65 —
67; 85— 86; 88; 90
-91; 95

[Tonyuenue
JIOIyCKa K
BBITIOJTHEHUIO
1a00paTOPHBIX
pabot

Ha3zsiBaet u
MTOSICHSICT OCHOBHEBIC
(U3NKO-XMMHYECKHE
MIPOIIECCHI C
omuOKaMu

HaspiBaer u
MOSICHSIET OCHOBHBIE
(HbU3UKO-XMMUYECKHE
METO/IBI C OIIMOKaMHU

Bremomaser
CTaHJapTHbIE
OTIEPALIH C
OIINOKaMu

IToscuser,
Kiaccuuupyer
OCHOBHBIE (PU3HKO-
XUMHUYECKHE
MIPOLIECCHI C
HEOOJIbIIUMHU
MOJICKa3KaMu
npernoaaBaTens

[TokasbIBaeT ymeHue
BBIOpATh METO/
U3y4eHus pusuko-
XHUMHYCCKHUX CBOIICTB
BEIIECTB I
penieHus
IMOCTaBJICHHOM
3aJ]a49H C
HaBOIALIMMHU
BOIIPOCAMH U
MOJICKa3KaMHt
MpenoiaBaresns

Bremomaser
CTaHJIapTHbIE
Omepanuu ¢
MoJcCKa3KaMu
MPEIoaBaTest

CamocTosTenbHO
IPaBUIIBHO BBIOUpAET
METOJ U3y4eHHUsI
(U3UKO-XUMUYECKUX
CBOWCTB BEIECTB IS
pereHus
MOCTaBJICHHOH 3a/1a41

CaMOCTOSTEILHO
BBIIIOJIHSAET
CTaHIapTHbIE
oTiepaIiu ¢
coOMoICHUEM
TEXHUKU
0e30macHOCTH




Baaneer OTBeTHI HA Brmmonaser IToxa3eiBaeT CaMOCTOSTEILHO
- METOJIaMU BBISIBICHUS U BOIIPOCHI K UHAUBHUIyaJIbHbIE YaCTUYHOE JlaeT MPaBUIbHYIO
KIaccuukanus GU3nKo- sK3ameny: 6; 11; 3a/laHusl C OMIMOKaMH | IOHUMAaHHE C 000CHOBaHHYIO
XUMUYECKHUX TTPOIIECCOB IS 12; 14; 16; 31; 43 — HaBOIAIIUMHU OIICHKY XUMHYECKHX
W3YYCHUS XUMHUYECKHUX peakuuid, |46; 48; 51 — 55; 98 BOIIPOCAMHU U MIPOIIECCOB,
MIPOUCXOASAIINX B —-99:; 113 oJCKa3KaMu MIPOUCXOSIINX B
TEXHOJIOTHYECKHX TpoIeccax 1 BBITIOJTHEHUE mpernoaaBaTens TEXHOJIOTHYECKHUX
okpyxatoriem mupe (H-1) WHIBUAYaIbHBIX (bU3UKO-XMMHUYECKUX | [Tpolieccax U
3aJaHui MPOLECCOB, OKpY>Karollen cpefie
MIPOUCXOSAIINX B
TEXHOJIOTUIECCKIX
mporeccax u
OKpYJKarollen cpene
Baageer
9KCIIEPUMEHTAILHBIMH METOIaMU [Tyraercs B [TpuBoaut npumepst | [IpaBunsHO
onpezeneHus GU3NKo-X1UMHU- 000CHOBaHUHU BbIOOpPA | HEKOTOPBIX BbIOMpaET
yecKux cBOMCTB BerecTB (H-2) OTtBeTHI HA METOJIa OTIPEICICHHs | SKCIIEPUMEHTAIBHBIX | DKCIIEPUMEHTAIbHBII
BOIIPOCHI K (PUBHKO-XMMUYECKHX | METOJIOB C METO/T OTIpEeCIICHUS
sK3aMeny: 21; 65 — | cBoiicTB MOJICKa3KON (U3NKO-XMMHYECKIX
67; 74; 81; 82; 86; IperoaaBaTess CBOMCHTB BEIIECTB
90; 91; 95
Baageer
- HaBbIKaMU OLIEHKH norpemHocty | Odopmienue Odopwmaser otuersl ¢ | [IpaBunbHO Crniocoben
ompeenseMbIX (hU3UKO- OTYETOB 10 OIIMOKaMu OLICHHUBAET CaMOCTOSITETTLHO
xumu4eckux BennunH (H-3). n1abopaTopHBIM MOTPEIIHOCTH OLICHUBATH
pabotam BEJIMYMH C MOTPEIIHOCTh
HEOOJIBIION OTIpeIETIIEMBIX
MTOACKa3KOMN (U3UKO-XUMHYECKUX
npernoaaBaTens BEJIMYMH

[lkana ouenuBanus coorercTByer CTO CITOI TU(TV:
[To mucuuIIMHE TPOMEXYTOYHAs aTTECTAIlMs MPOBOAUTCA B (GopMe dK3aMeHa, MIKaia OICHUBAaHUS — OayuthbHas («OTIUYHOY, «XOPOIIOY,
«YZOBJIETBOPUTEIBHOY, «HEYJOBJIETBOPUTEIHHO).



3 TunoBble KOHTPOJILHBbIE 3aJaHUS JJISI IPOBEAECHUS IPOMEKYTOUHON aTTeCTAlUM

3.1. [IpuMepbl MHOTOBAPUAHTHBIX PACYETHBIX 321aAHUI AJI5l KOHTPOJIS
CaAaMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB U JISI KOHTPOJbHBIX PadoT

Temsl 1 1 2 - Xumuueckasi TEPMOAMHAMHUKA U XHMHYECKOEC PaAaBHOBECHUE

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

o 0
1.1. Ha ocHoBanuu 3HadyeHui Temnor obpasosanus semect AH ; ,qg M3 crpaBounuKa

ompezennTe H300apHsIi TemoBoi s3ddexr xumudeckoit peakumn A Qp = A H 298 (B x/Ix) npu

YCIIOBUH, YTO BCE BEIIECTBA, YYACTBYIOLINE B PEAKIIUHU, HAXOATCS B UACAILHOM ra3000pa3HOM
COCTOSIHUHU.

1.2. Onpenenute u3MEHEHHE YKcIa MOJIel ra3000pa3HbIX BemecTB peakiuu A npu 298 K
Y CTaHJapPTHOM JIaBJICHUHU.

1.3. Paccuuraiite paboty (B k/[k), coBepiiaemyro B peakiuu A TNPOTUB BHELIHETO
nasienust mpu P = const u T = 298 K.

1.4. Onpenenure M30XOpHBIA TEMNOBOH S ekt xumuueckor peakuuu A Qv = A U 398

IIPU YCIIOBHUM, 4YTO BCE BEIECTBA, YYaCTBYIOIIME B pEAKIUH, HAXOIATCA B WJICAIBHOM
ra3o00pa3HOM COCTOSHUM.
1.5. Ha ocHOBaHMM JaHHBIX M3 CIIPAaBOYHUKA OIPEACINTE W3MEHEHHE CpeaHEen

TEIUIOEMKOCTH B CHCTEME B pe3ynbTare peakunu A ACTF? s9s.7 (B JUK/K). Temmeparypy T mis

CBOEr0 BapyaHTa BO3bMUTE U3 TAOJHIIBL..
1.6. Onpenenute TemnoBoil 3pdexT peakuun A mpu Temmeparype | U CTaHIAPTHOM
0 > 0 ~0
maBieHun A Hy (B KIDK), HCIIOIB3Ysl HaliieHHBIC paHee 3HAaYCHUST A H oo U ACp g 1

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
CTaHJIAPTHOM JaBJICHUHU U TemnepaTtype 298 K. 3HaueHus cTaHIapTHOW SHTPOMNUU JJISI BEIIECTB
BO3bMUTE U3 CIIPABOYHUKA.

1.9. PaccuuTaiite n3MeHEHHE SHTPOMHUHU ArS$ (8 x/K) B pe3ynpraTe peakuuu A mnpu

temriepatype 7T W CTaHAAPTHOM JABJIEHWM, MCIOJb3Yys pAcCUMTaHHbIE B II. 1.8. 3HaueHuUs
~0
W3MEHEHUS SHTPONNHU Ipu Temneparype 298 K u ACp 95 7 -

1.10. Ompenenute w#W3MEHEHHE CTaHAApTHOW »SHepruu [ubOca ArG$ (x) nmos

XuMH4eckoi peakunu A npu temnepatype 298 K u npu temneparype 7.

1.11. PaccuuTaiiTe TepMOAMHAMHYECKYIO KOHCTaHTy paBHoOBecus K, peakuumun A npu
temriepatype 298 K u remneparype T.

1.12. Omnpenenute rnyouny mnpeBpamieHus & B peakuun A npu Ttemneparype T u
aTMOC(EpHOM JaBJICHUH NPH YCIOBHH, YTO MCXOJHBIEC BEILECTBA B3SAThl B CTEXMOMETPHUECKUX
KOJIMYECTBAX.

1.13. Ompenenure TiyOuHy npeBpameHus & B peakiuu A mpu temrepatrype T u
aTMOC()EpHOM JIaBJICHUU IPH YCJIOBUHU, 4YTO HCXOJHBIE BELIECTBAa B3AThl B KOJMYECTBAX,
yKa3aHHBIX B TaOJHIIE.

1.14. Onpenenute cTeneHb MPEBPAIICHUS UCXOAHBIX BEIIECTB MpHu yciaoBusx 1.12 u 1.13.



1.15. Omnpenenure coctaB paBHOBECHOM cMmecH B % (MOJL.) JUIsl XUMUYECKOU peakuuu A
npu Temneparype T u armochepHoM aaBieHUH npu ycinoBusax 1.12 u 1.13.

1.16. VYcraHoBuTe, Kak BJIMSET IOBBIIIEHUE TEMIIEPaTypbl Ha TEPMOJUHAMHYECKYIO
KOHCTaHTY paBHOBecus K, ¥ paBHOBECHBIN BBIXOJ MPOAYKTOB XMMHUECKOH peakiuu A. OTBer
apryMEHTHPYHTE, HCIOJB3Ysl COOTBETCTBYIOIIME YPAaBHCHHS XWMHYECKOW TEPMOAMHAMUKH.
ConoctaBbTe cieTlaHHbIE BBIBOJIBI C PACUETHBIMU 3HAUYEHUSIMU KOHCTAHT PAaBHOBECHSI.

1.17. YcraHoBuTe, KaK BJIHSET IMOBBIIICHUE OOIIETO NaBICHUS HA PAaBHOBECHBIM BBIXO]]
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
BbIXO/a MpoaykToB. [Ipu oTBeTe HAa MaHHBIA BONPOC YYUTHIBAWTE KHMHETUYCCKUE (AKTOPHI U
SHEPreTUYeCKHe U YKOHOMUYECKHUE 3aTPaThI.

Bapuant Xumunueckas peakus A T,K
1 N, +3H, = 2NH, 500
2 CCl, +4H, = CH,, +4HCI 700
3 CH, +2S, =CS, +2H,S 600
BapuaHnt HaganpHOe KoJIM4ecTBO NCXOIHBIX BEIIECTB
1 N, — 0,2 Moub; H, - 2,0mMoib
2 CCl, — 5,0 Mous; H, - 10,0 mousb
3 CH, — 0,02 monb; S, — 0,1 monb

3aoanue Ne 2. Pacuem napyuanbnslx 0aeneHuil KOMROHEHN 08 PABHOBECHOIL cMecU

19 0 )
2.1. Ha ocHoBauuu 3Hauenuit AH{ .o U3 cnpaBounnka onpenenure TemioBoi sPdext

peakmun B A Hjyo, (kJIkx) mpu 298 K ¥ CTaHZapTHOM JaBIEHHM C YY4€TOM arperaTHoro
COCTOSIHHUS BCEX BEILIECTB, YYACTBYIOUIUX B PEAKIUH.
2.2. Omnpenenure nzmeHenue >HTporuu A, Sy, (Jx/K) B X01e XUMUYecKol peakiuu B

npu 298 K u CTAaHAApPTHOM MHaBJICHUHU C YYCTOM arperaTHoro COCTOSIHUA BCCX BCIICCTB,
YUYaCTBYIOIIUX B pE€aKIINU.

2.3. Ha ocHOBaHMM J[aHHBIX OIIPEJEIUTE HW3MEHEHHE CpPEIHEH TEerI0eMKOCTH JUIs
peakitiu B A, Cp 051 (J1i/K).

2.4. Paccumraiite TerioBoil 3ddekt peakumm A H; ¢ HCHONB30BaHHEM CpEIXHHX
TEIUIOEMKOCTEN A, Chroaet.

2.5. Omnpenenure wusmenenue surpormu A, S (Jx/K) B xome peakiuu B mnpu
Temmepatype T ¥ CTAHIAPTHOM JaBICHUH, UCTIONB3Y A, Spgs 1 A Chp oot .

2.6. BpruncinTe u3MeHeHne cTaHnapTHO# sHeprun ['m66ca A, G7 (k) Iuist XHMHAYECKOi
peakmmun B mpm Temmeparype T. CrenaiiTe BBIBOJ O HAalpaBICHHUH CaMOIPOU3BOIHLHOTO
npoiiecca.

2.7. Omnpenenute TEPMOJNHAMHYECKYIO KOHCTAHTY PaBHOBECHS XUMHUUYECKOU peakuu Ky
npu temmeparype T.

2.8. Hamumure ypaBHEHUE, CBS3bIBAIOIIEE KOHCTAHTY PAaBHOBECUS XMMUYECKON peakluu
K, ¢ xuMmuueckoil mepeMeHHOH (TIyOMHOW NpeBpaIleHUs) ¢ NPH YCIOBHHU, YTO HCXOJHBIC
BEILIECTBA B3SAThl B CTEXMOMETPHUECKUX KOINYECTBAX.

2.9. 3anumute B OOIIEM BHJE BBIPAKEHHE IS KOHCTAHTHI PABHOBECHS] XUMHUYECKOU
peakuuu B uepes napruanbHble 1aBICHUS PEarupyolUX BEIIEeCTB.



2.10. Onpenenure mapiuanbHbIE JaBICHUS Ta3000pa3HBIX BEIIECTB MPU TeMIieparype T u
aTMoc(hepHOM JaBICHUH.

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 Peakuus B T, K
1 Fe+ CO,=FeO +CO 700
2 CO + Hy = Cpagum) + H20 1000
3 Fe,O3 + 3CO = 2Fe + 3CO, 700

Tema 3 — ®a3oBble PAaBHOBECUA U PACTBOPLI HEIJIEKTPOJIUTOB

3aoanue Ne 3. Ananus ¢pazoeozo pasnosecusn sHcudKocmov — nap 6 00HOKOMHOHEHMHOU
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. Beruncnute temnory ucrmapenus AH mns BemectBa A (k/k  /MOIB), HCONB3yS
kod(durmenT B, HalIeHHBIN B 1. 3.2.

3.4. Bpluucnure TemmepaTrypy KuneHus npu P = 1,0132-10° Tla. ComocraBbTe ee ¢
TaOJIMYHBIM 3HAUEHUEM.

3.5. Bpluucnure JaBieHHE HACBIIIEHHOIO Iapa NpU TeMmIeparype [y, YKa3aHHOH B
3aJaHHH.

Bapuant Bemecto 4 Tx °C
1 C,HCI30, TPUXJIOPYKCYCHASI KHCIIOTA 130
2 C,H,CI,0, JUXJIOPYKCYCHAsl KUCJIOTa 190
3 C,H;5CIO, XJIOPYKCYCHAsl KHCJIOTa 180

3aoanue Ne 4. 3axon Paynsa u e2o npumenenue K pazoasieHuvlm pacmeopam

4.1. Beuucnute 1o 3akoHy Payns qaBieHWE HACBHIIEHHOTO Tapa PacTBOPHUTENS Hal
pPacTBOPOM YKa3aHHOM KOHILIEHTpAILUH.

4.2. CpaBHUTE C OKCIEPUMEHTAIGHBIMHA JAHHBIMH U OOBSICHHUTE MOJIYyYCHHBIH
pe3yJbTar.

4.4. PaccuuraiiTe akTUBHOCTh U KOO(PHUIIMEHT aKTUBHOCTH PACTBOPUTEIIS.

Ne
Bapuant| CocraB pacTBopa T,°C Po.1, xI1a m, 1;4_|OHOB/KF P, xI1a
2
a
1 Nal — H,0O 25 3.1672 0.500 3.1179
2 Co(NHy), — H,0O 25 3.1672 1.600 3.0818
3 C12H2011 —H0 0 0.6104 1.651 0.5893

3aoanue No 5. Doyonuockonuueckue u KpuocKonuuecKue ceoicmea pacmeopos

OnpenenHTe, MOAYUHAIOTCA JIW WACAJIBbHBIM 3aKOHaM YKAa3aHHBIC B Ta6nnue paCTBOPHEI.
Ecnu He oA4YuHSIOTCS — YKaXXUTC NIPUYNHY.



s cucremsl H3BO3 — HyO mpuBeneno mossiieHue Temmeparypsl kunenust (AT), ans
BCEX JPYTUX CHCTEM — ITOHIKCHUE TeMIepaTtypbl 3amep3anus (AT).

Ne

BapuaHT PactBop CocraB pacTBopa AT
a
1 H;BO; — H,0 2.541/100r HyO 0.214
2 CCI;COOH - H,0 1.062r/65r H,O 0.322
3 LiBr — H,O 1.390r/ 100 r H,O 0.566

D6ynuockonuyeckue E u kpuockonuueckue K KOHCTaHTBI paCTBOPUTENICH:

PactBopurenn H,O CeHs CH;COOH NH;3(x) CCly
K 1.86 5.07 3.6 - -
E 0.513 - - 0.33 5.64

3aoanue Ne 6. Ananu3z pazoevix pasnosecuii HeuoOKoCms — nap 6 08yXKOMHOHEHMHOU
cucmeme

6.1. Kakyro nndopmanmio o cucreMe HeceT Auarpamma TeMIepaTypa KUIIEHUS — COCTaB
cucremsl A-B?

ITo nuarpamme onpenenure:

6.2. Ilpu xakoil TemnepaType 3aKMIIUT KUAKOCTh, coJieprKalas @ Moil. % BemiecTsa A.

6.3. [Ipu kakoit TeMnepaType Bcsi IEpBOHAYAIbHAS JKUKOCTh 00pPAaTUTCS B Map, €CIIU TPU
HarpeBaHuU Map He OTBOJUTH?

6.4. Kak Oyzet MEHATHCSl COCTaB MEPBOHAYATBHOM KUIKOCTH 10 MEpe UCTIAPESHHUs?

6.5. KaxoB cocTaB nepBbIX My3bIpbKOB Iapa?

6.6. Kakx wu3MmeHsieTcs COCTaB pPAaBHOBECHOTO C KHWITSIIEH JKMJIKOCTBIO Tapa B XOJI€
ucnapeHus’?

6.7. Kakoe KOJM4ecTBO KaKIOr0 M3 KOMIIOHEHTOB CMECH OYAET HAaXOAWUTHCS B KHIKOU
¢a3ze u B mape, eciM M KI CMecH, 3a/IaHHOT0 COCTaBa HarpeTh 10 TeMIeparypsl 17

6.8. Kakmwe mnpoayKThl MOXXHO TOJYYHUTh, €CIU MOABEPTHYTh >KHUIKOCTH 33aJaHHOTO
cocTaBa

@) IeperOHKE B paBHOBECUU (MHTErPajIbHOW MEPETOHKE);

0) mpocroii (nuddepeHnanbHO) Meperoxke;

8) pekTudukanun?

Bapuant Cucrema A-B M, xr a, Moi1.% A T, °C
1 H,O — C4Hg0O, 2,0 80 92
2 CH30OH — C,H4Cl, 0,5 30 68
3 (C2Hs),0 — CCly 1,0 60 65

3aoanue Ne 7. @azoevie pasnosecus. /[luazpammel naiagKkocmu

7.1. OxapakTtepu3yiiTe auarpamMmy IUIaBKOCTH cucteMbl A — B: pacTBOpuUMOCTH
KOMITOHEHTOB B KHMJKUX U TBEPIBIX (pa3ax, TUIBI TBEPIBIX PACTBOPOB, HAIUYHE YCTOWYHBBIX U
HEYCTOMYUBBIX XUMUUYECKUX COCAUHEHUM.

7.2. JaiiTe omnMCaHHE COCTOSIHUS CHUCTEMbl B Pa3IUYHBIX YCIOBHUSX, pacuIn(poBas
3Ha4YEHHE BCEX MOJIeH, TMHUI U XapaKTepHBIX TOUEK THarpaMMBbl MJIABKOCTU cucTeMbl A — B.



7.3. Onpenenute TeMIeparypy Haudala KpUCTAJIM3allMU paciulaBa cocTaBa | u cocrtas
NepBbIX KpucTamioB. Kak n3MeHsiercs coctaB paciiiaBa u TBEpoi (pas3bl pu oXJIaxaeHuu?

7.4.0npenenure TeMIepaTypy Havaja IJIABICHUS, KOJUYSCTBO U COCTaB (a3 Mpu ITOU
TeMmmeparype i cuctemsl coctana II.

7.5. Hauepture cxemarudecKue KpUBBIE OXJaxJIeHUs paciuiaBoB cocrasa I, II u III,
OTIpe/IeNIUB YHCIIO U COCTaB (pa3 M pacCUUTaB YUCIIO CTETEHEN CBOOOBI B XapaKTEPHBIX TOUKaX U
Ha KaXJI0M y4acTKe KpUBOW OXJIaKICHUSI.

7.6. BelumcnuTe Macchl paBHOBECHBIX (a3 npu 3aganHoi temneparype t,°C u konuyecTse
UCXO0HOM cMmecu cocrasa lII.

7.7. Ana cuctem, o0pa3yroIIMX XUMUYECKUE COCAMHEHHUS, OINpeaenauTe (GOpMyIbl 3TUX
COCIMHECHU.

CocTaB HCXOIHOH CMECH
Bapuant Cucrema A-B KomuectBo coctasa A,% T.°C
HCXOIHOM I 1 1
cMecH
1 Mg - Cu 500 10 60 90 550
2 Cr-Sn 5 Kr 20 98 80 200
3 Cd-Cu 800 100 60 50 580

Tema 4 — DileKTPOXMMHUYECKHE CUCTEMbI

3aoanue Ne 8. Inexmpoosusricyujue cuibl U nOMEHUUATbL

8.1. Kakoro poaa neBblii 27€KTpOJ TrajgbBaHu4ecKoro anemMenTa 4. Hanumnre ypaBHeHue
peakuuy, MpOTEKalIlleld Ha 3TOM D3JIEKTPOJi€ B PAaBHOBECHBIX YCIOBUSX, M ypaBHEHHE IS
pacueTa oTEeHIMaIa TOro MNEKTPOIaA.

8.2. OmpenenuTe CpeAHIO MOHHYIO AKTHUBHOCTH 3JIEKTPOJIMTA 8 B JIEBOM DJIEKTPOJE
raJIbBAHUYECKOTO 3JeMeHTa A Ha OCHOBAaHUU CIPABOYHBIX 3HAYEHUI CPEIHEr0 HOHHOIO
KO3 (UIIMEeHTa aKTUBHOCTU 3JIEKTPOJIUTA MPHU MOJSUIBHOM KOHIIEHTpAaMu Mi U TeMIleparype
298 K.

8.3. Onpenennre 31EKTPOAHBIN MOTEHIIMAN JeBOro 3iektpona npu 298 K. CrannapTHbIin
AJIEKTPOJHBII MOTEHIIMAT BO3bMUTE U3 CIIPAaBOYHHUKA.

8.4. Kakoro poja mnpaBblii 3JIEKTPOJ TalbBaHMYECKOro »sieMeHTa A? Hanummwre
YPaBHEHHE PEAKIUH, IPOTEKAIOIIEH Ha 3TOM 3JIEKTPOJE B PABHOBECHBIX YCIIOBUAX, U YPAaBHEHUE
JUIs pacyeTa MOoTeHIaa 3TOro AEeKTpoaa

8.5. Onpenenure CpeiHION MOHHYIO aKTUBHOCTH JIEKTPOJINTA d+ B MIPABOM DJIEKTPOJIE
raJIbBAHUYECKOTO 3JeMEHTa A Ha OCHOBAaHUU CIIPABOYHBIX 3HAUEHUH CPEIHET0 HOHHOIO
K03 pHIIMEeHTa aKTUBHOCTU SJIEKTPOJIUTA MPH MOJIAIBHOM KOHLIEHTPALMM My M TeMIepaType
298 K.

8.6. Ompenenure dJEKTPOAHBIM NOTEHLMAN MpaBoro »snexkrpoga npu 298 K.
CTaHgapTHBIN JIEKTPOAHBIN MOTEHIIMAT BO3BMHUTE U3 CIIPABOYHHKA.

8.7. Hamummure SIEKTPOIHBIE PEAKIMU, NPOTEKAIONIME Ha OTPUIATEIBHOM U
MOJIO)KUTEIBHOM  3JIEKTPOAAX U CYMMapHYI0 XHUMHUYECKYI0 PpEaKIHIo, MPOTEKAIOIIYIO
CaMOIIPOU3BOJILHO MPHU pabOTe rajJIbBaHUYECKOTO dJIeMEeHTa A.

8.8. Ompenenure snexrponaBxkymyo cuiny (DJC) raibBaHudyeckoro sieMeHTa A u
MaKCHUMAaJIbHYIO TIOJIE3HYIO JJIEKTPHUECKYIO PaboTy, KOTOPYIO MOXHO MOJYYHUTh NpH paboTe
JTAHHOTO AJieMeHTa npu temiepatype 298 K.



8.9. BpruncinTe KOHCTAHTY PAaBHOBECHS PEAKIMH, MPOTEKAIOIIEH CaMOINpPOU3BOJILHO a
rajibBaHn4yeckoM sneMente A npu temneparype 298 K. Ilpumwurte, 4To B peakiuu y4acTBYET
OJIMH DJIEKTPOH.

8.10.CocTaBpTe TraJIbBAHMUECKUH 3JIEMEHT, B KOTOPOM IIPOTEKAET CaMOIPOMU3BOJILHO
XAMHYECKasl peakuus B.

8.11.0mnpenenute cranaaptHoe 3Hadenne DJ]C raapBaHMYecKoro annemeHta. B koropom
MPOTEKAeT XUMHUYECKas peakuuss B, npu Temneparype 298 K Ha OCHOBaHUM CTaHIApTHBIX
ANEKTPOAHBIX MOTEHIIMATIOB U3 CIPABOYHHUKA.

8.12. Onpenenure E° npu temnepatypax 288 u 308 K Ha OCHOBaHMM 3HAYCHUS E° npu
OE?°

298 K u BeIMYMHBI (ﬁj , IPUHSIB YTO B YKa3aHHOM MHTEpBaJIe TEMIIEPATYP 3aBUCUMOCTD E°
P

= f(T) nuneiina.

8.13. Ompenemure AG! (k/[x) peakuuu B, IpOTEKAOLICH B TaIbBAHHYCCKOM DIICMEHTE
npu temneparypax 288 K.

8.14. Ompememure AS! (Ix/K) mis peakums B, mpoTekamomieil B ralbBaHHYCCKOM
arieMeHTe npu Temneparypax 288 K.

8.15. Ompenemure TtemmoBoit »bdext AHY (xlx) peakumu B, mporexamomeil B

raJbBaHUYECKOM AJIEMEHTE Mpu Temreparypax 288 K.
8.16. Ompenennte KOHCTAHTY PaBHOBECHS XUMHUYECKOW peakiuu B, mpu TemriiepaType

288 K.
o ml, m21

Bapuant ["anbBanmvecknii 3nemMeHT A wo/kr Hy0 vob/kr Hy0

1 Zn|ZnS04||KCIAGCl ), AQ 0,005 0,2

2 Pt,H|H2SO,4||[KCIHg2Clogpy,HG 0,005 0,2

3 Cu|CuCl,||CdSO4Hg2SO4¢p),HY 0,005 0,2

OE° .
Bapuant Xumuueckasi peakius B 8_T - 107, B/K
P

1 Pb + 2Agl = Pbl, + 2Ag —1,38

2 H, + HgZSO4 =H,SO, + 2 Hg —-6,50

3 Nal; + Na,S = 3Nal + S + 6,59

3aoanue Ne 9. Inekmpuueckas npoeoOUMOCHb pACMEOPOE C1ADBIX IJIEKMPOIUM OB

9.1. Onpenenure yAEIbHYIO 3JEKTPUYECKYIO MPOBOJAMMOCTH PacTBOpa 3JEKTpoiauTa A,
UCIIONB3Ysl YEIbHOE COMPOTUBIIEHUE pacTBOpa P.

9.2. OnpenenuTe MOJISIPHYIO SJIEKTPUUIECKYIO TPOBOIUMOCTD PACTBOPA AJIEKTPoInTa A.

9.3. Ha ocHOBaHMU CIPaBOYHBIX JAHHBIX MPOBOJUMOCTH OTJIEIbHBIX HOHOB BBIYHMCIIUTE
MpeIEeIbHYI0 MOJIIPHYIO 3JIEKTPUUECKYIO TPOBOIUMOCTH 33JaHHOTO AJIEKTPOJIUTA.

9.4. Paccuuraiite crenens quccouuanuu (%) u KOHCTAHTY ITUCCOLMALIUN IEKTPOIUTa A
npu KoHueHTpauuu C Ha OCHOBAaHUU JIAHHBIX AJIEKTPUUYECKON MPOBOJUMOCTH.

9.5. Ompenenute KOHLEHTpALMIO MOHOB BOJOpPOAA B pacTBOpE dJeKTposnuTta A Mpu
KoHIleHTpauun C, UCMOJb3ysl 3HAYEHHWE CTENEeHW UCcCOolManuu, noaydeHHoe B m. 8.4. m pH
pacTBopa.




9.6. N300pa3ure cxeMaTn4ecku M OOBSICHUTE 3aBUCUMOCThH YACIBHOU 3JIEKTPUYECKON
IPOBOAMMOCTH OT KOHIIEHTPAIIUHU CJIa00T0 M CHIIBHOTO JICKTPOJIUTA.

9.7. N300pa3zurte cXxeMaTHYECKH U OOBSCHHUTE 3aBHCHMOCTh MOJIIPHOM 3JIEKTPUYECKOM
IPOBOANMOCTH OT KOHIIEHTPALMH CJIA00TO M CHIIBHOTO 3JIEKTPOJINTA.

Bapuant Dnextponut A C-10°, moinb/1 p-10% Om:-m
1 HCOOH 1,39 0,569
2 H-C3H;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 Mo1eKy

PaccuuTarh 1uNoabHBIA MOMEHT U 3(()EKTUBHBIA pajnyc MOJEKYIbl A Ha OCHOBaHUHU
JKCIIEPUMEHTAIIBHBIX 3HAYEHUN MOJIIPHOM NOJIIPU3YEMOCTH IIPH 3aaHHoM Temneparype 7. [Ipu
pacuere MpeHeOpeub BEIUYMHOM AaTOMHOM COCTaBISIONIEH MOJIIPU3YEMOCTH, MOJISIPHYIO
pedpakiuio BHIYUCIUTD 110 MPAaBUITY aJIUTUBHOCTH.

Bapuant Monekyma A T,K Pm-10°, M%/Monb
1 NH; 473 35.21
2 H,0 573 40.5
3 HCI 260 33.57

Tema 6 — OnTyeckue MeTOAbI H3yYeHHsI CTPOEHHSI BellecTBa
3aoanue Ne 11. Bpawamensnvie cnekmpbul 08yXamoMHbLX MOIEK)T

3.1. HanmmmTe KBAaHTOBO-MEXaHMYECKOE YpaBHEHHWE [UIS  pacdyera OSHEPruH
BpalaTeIbHOIO IBUKEHUS JBYXaTOMHOM MOJIEKYJIbI KaK KECTKOI0 pOTaTopa.

3.2. BrBeaute ypaBHEHHE JUIsl pacdyeTa W3MEHEHHS SHEPTUH BPALICHHS JIBYXaTOMHOU
MOJIEKYJIbl KaK ’K€CTKOI'0 poTaTopa IpH Mepexoje ee Ha COCEIHMI, 0ojiee BBICOKUI KBAaHTOBBIN
YPOBEHb.

3.3. BrBeaure ypaBHEHHE 3aBHCHMOCTH BOJIHOBOT'O YHMCJIa BpAIIATENbHBIX JIMHUHA B
CHEKTpE TOTIIONICHUS ABYXaTOMHOW MOJIEKYJIBI OT BPAIIAaTeILHOTO KBAHTOBOTO YHCIIA.

3.4. BrBeaute ypaBHEHHUE JJIS pacyeTa Pa3sHOCTH BOJIHOBBIX YHCEN COCETHUX JHMHUN BO
BpaIaTeIbHOM CIIEKTPE MOTIIOMIEHHUS IBYXaTOMHOW MOJIEKYJIbI.

3.5.  PaccunTaiite BpamarenbHy0 IOCTOSHHYIO (B emtu M'l) JIBYXaTOMHOH MOJIEKYJIBI
A TI0 BOJHOBBIM YHCJIaM JBYX COCEIHHX JIMHUHA B JJTMHHOBOJHOBOH WH(paKpacHO! obiactu
BpaIaTeIbHOIO CIIEKTPa MOTJIOMIEHUS MOJIEKYIbI (cM.Tabn.3.1) .

3.6.  OmpenenuTe SHEPTUIO0 BpamleHHs] MOJEKYIbl A Ha MEPBBIX IISITH KBAaHTOBBIX
BpalaTeabHbIX YPOBHAX (JIK).

3.7. BpruepruTe cXeMaTHYeCKH SHEPreTHYECKHE YPOBHH BpAIaTELHOTO JIBHKCHHUS
JIByXaTOMHOM MOJIEKYJIBI KaK KeCTKOTO pOTaTopa.

3.8. Hanecure myHKTHpPOM Ha 3Ty CXEMY BpalllaTeJIbHble KBAHTOBBIC YPOBHHU MOJIEKYJIBI,
HE SBIISIOLICHCS )KECTKUM POTATOPOM.

3.9. BeBeaute ypaBHEHHUE JUISl BBIYUCIEHUSI PAaBHOBECHOTO MEXbAJEPHOTO PACCTOSHUSA
Ha OCHOBaHMM PA3HOCTU BOJHOBBIX YHCEJ COCEIHMX JHMHHUHA BO BpAIIATEIbHOM CIEKTpe
HOTJIOIEHHUS.

3.10. Omnpenenute MOMEHT MHEPIIMU JIBYXaTOMHOW MOJIEKYJIBI A.

3.11. PaccuwnTaiiTe mpUBEACHHYIO MacCy MOJICKYJIBI A.



3.12. Brruucnure paBHOBECHOE MEXbsAepHOE paccTosiHue () Mosekyinsl A. ComocraBbTe
HOJy4EHHOE 3HaYE€HUE CO CIIPAaBOYHBIMU JJAHHBIMH.

3.13. OrHecure HabIOAaeMble JUHUM BO BpallaTeIbHOM CIEKTPE MOJIEKYJIbl A K
BpalaTeIbHbIM I1€PEXO0JIAM.

3.14. PaccuuTaiiTe = BOJHOBBIE YHCIA  CIIEKTPAIBHBIX
BparmarebHbIMu niepexogamu 0—1, 1—2 u 2—3 misg monekyisl A.

3.15. BepluncnuTe NpuBEACHHYIO MAacCy H30TOMO3aMEIIEHHONW MOJIEKYIbI B.

3.16. PaccunTaiiTe = BOJHOBBIE  YHUCJIA  CIEKTPAJIbHBIX  JIMHUM, CBSA3aHHBIX C
BpaluarenbHbiMu nepexonamu 0—1, 1—-2 u 2—3 gy monekyinsl B. MexbsiiepHble pacCTOSHUS
B MoJjiekyiax A u B cunrtaTth paBHbIMH.

3.17. Omnpenenute BEIWYMHY U HANPABICHUWE W30TONHOTO CABHra JUHHUHA MOTJIOUICHHUS
BO BpallaTeJIbHbIX CHEKTpax Mojekyl A u B, ecau 3TH JNMHUM COOTBETCTBYIOT IEpexojam
MEXly BpauaTeabHbIMU ypoBHAMU 0—1, 1 -2 1 2—3 .

3.18. Hapucyiite cxemMaTH4eckd BpallaTeIbHbIM CHEKTp MOIJIOUIEHUs JBYXaTOMHOM
mosiekynbl A. Hasecure Ha 3TOT K€ CHEKTp JIMHUHM, COOTBETCTBYIOLIME BpPALATEJIbHBIM
nepexoaaM AJs MOJIEKYJbl B.

3.19. OObscHuUTE TPUYNHY HEMOHOTOHHOTO HM3MEHEHUS
HOTJIOILEHHS [10 MEpEe YBEJITUUEHUS SHEPTUH BPAILEHHSI MOJICKYJIBL.

JIMHUH, CBSI3aHHBIX C

WHTECHCUBHOCTH  JIMHHUH

BapuanT Monekyna A v-107%,1 ! Mornekyna B
1 LiH 60.12 75.15 Li’H
2 BCI 4.104 5.472 B*'Cl
3 BeH 103.15 123.78 Be’H
3aoanue 12. Konebamenvhvle cnekmpuvl 08yXamoMHbIX MOJICKYTl
4.1 HamumuTe  KBaHTOBO-MEXaHWYECKOE€  ypaBHEHHWE M pacyera  DHEPrUM

KOJI€0aTeIbHOTO JIBXKEHUSI IByXaTOMHOU MOJIEKYJIBl KaK TAPMOHUYECKOTO OCITUILIATOPA.

4.2 HamummTe  KBaHTOBO-MEXaHWYECKOE€  ypaBHEHHWE [l pacyera  DHEPruu
KOJIe0aTEeIbHOTO JIBMXKEHUSI IBYXaTOMHOU MOJIEKYJIBl QaHTAPMOHUYECKOTO OCIIUIUISITOPA.

4.3 Boruncnute mno omnpeaeneHHbIM u3 HWK-cmektpa mornomeHus ABYXaTOMHOM

MOJIEKYIIbI A OCHOBHOMY TOHY (V,), mepBoMy 06epToHy (V,) miam Bropomy o6epToHy (V,)
(Tabun. 4) BOIMHOBOE YMCIIO COOCTBEHHBIX KOJeOaHUN @, , KOA(Q(UIMEHT aHTAPMOHUYHOCTH X,
¥ aHTAPMOHUYHOCTh @ X, .

4.4 BpluncnuTe BOJHOBOE uMciao mpomnymieHHoW nuHuu B MK-cnektpe mnormomeHus
JIBYXaTOMHOMU MoJiekyisl A (V,, v, uim v,) .

4.5 Omnpenenure 5HEPruI0 KoJjeOATENbHOTO JBWKEHHMS MOJEKYJasl A Ha HyJIEBOM
KoJiebaTeIbHOM KBAaHTOBOM ypoBHe Eo (J[k), HCmomb3yss BOJTHOBOE YHCIO COOCTBEHHBIX
KoJIeOAaHUN @, W aHTAPMOHUYHOCTb @, X, (cM. 11.4.3)

4.6 BeiBenuTe ypaBHEHHE JUIsI pacueTa MaKCHMAaJIbHOTO KOJEOaTeNbHOTO KBaHTOBOTO
qrca.

4.7 Omnpenenure MakCHUMalbHOE KOJE€OATEIbHOE KBAHTOBOE YUCIO U, U MOJIEKYJIBI
A

4.8 Omnpenenure 2HEPTUI0 KOJIEOATEIBHOTO IBWKEHUS Emax (k) Ha MakcumanbHOM
K0JIeOaTeIbHOM KBaHTOBOM YPOBHE.

4.9 Omnpenenute sHEpruto auccormanun Do monexynbr A (k[x/MoIib).

4.10 Berueprure rpaduk 3apucumoctu E , = f(v), BbiOpaB 2-3 3HaueHHs KBAaHTOBOTO

qucia U M paccuuTaB 3HaueHUS Eqy B nHTEpBase oT 0 10 U, -

4.11 Vxaxute Ha TpaduKe HHEPTUI0 KoJeOaTeNbHOrO JBMKEHHS HAa MaKCHMalbHOM
KOJIe0aTeIbHOM KBAaHTOBOM YPOBHE Emax ([I) 1 sHepruto auccommaruu Dy .



4.12 BplYKMCIHTE CHIOBYIO IOCTOSHHYIO XMMHUYECKOW CBSI3U K, IByXaTOMHON MOJICKYJIBI

A.
4,13 BrlunciauTe  BOJIHOBOE YHCIO COOCTBEHHBIX KOJE€O0AHMI  W30TONO3aMELIEHHON
MOJIEKYJIbI B.
4.14 OnpenenuTe BEINYHHY M HAIIPABICHUE U30TOITHOTO C/IBHTA.
Bapuant Monekyna A | v,-107, M’ 7,102, M* 7,102, M" | Monekyna B
1 HI 2230 4380 - “HI
2 HF 3962 - 11344 *HF
3 HCI 2885 - 8339 “HCl

Tema 7- XumMndeckass KHHETHKA U KaTaJIN3

3aoanua Ne 14 u 15. Onpedenenue nopaoKa u KOHCHAHMbL CKOPOCHU XUMUUECKOT
peakyuu u memnepamypHoil 3a6UCUMOCIU CKOPOCMU XUMUYECKOU PeaKuyuu

10.1. IToctpoliTe rpaduku 3aBUCUMOCTH KOHIEHTpamuu C HMCXOJIHOTO BEHIECTBAa OT
BpeMeHu t juis peakuuu B, 3ananHoit B Tabnuie, B koopaunatax InC = f(t) u 1/C = f(t). [To Buny
rpaduka onpeaesuTe NopsAa0K peakluu.

10.2. PaccuuraiiTe KOHCTAaHTY CKOPOCTHU peakiuu B.

10.3. BbluncnauTe KOHLEHTPALKIO UCXOAHOTO BELECTBA U MPOAYKTOB peakuuu B uepe3
200 c oT Hayasa peaKIuHu.

10.4. Paccuuraiite Bpems, 3a KoTopoe npopearupyer 10% mucxogHoro Bemecrsa.

10.5. Onpenenurte nepuoA MoIynpeBpalieHus peakuuu B.

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

t,C C-103, MOJIB/JT
0 1,0000

60 0,8308

120 0,7108

150 0,6632

180 0,6212

300 0,4954

Bapuanr 2. Peakuus B: 2F,0=2F, + O, T=543 K

t~1073, c C-10° mons/n

0 1,0000
1,2 0,9352
2,4 0,8794
6,0 0,7442

12,0 00,5936

24,0 0,4218
Bapuant 3. Peaknus B: 2N,O=2N, + O, T =938 K

t,C C, monb/1
0 0,154




30 0,145
60 0,137
120 0,122
240 0,097
300 0,086

10.6. Onpenenure 3HEPIUI0 aKTUBALMM XUMUYECKOW peakuuu B, ucnoib3ys 3Hau€HUs
KOHCTAaHTBI CKOpocTH peakiuu Ky u K, mpu 1Byx 3Hadenusx remneparypst Th u To.

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

10.8. Onpenenure KOHCTAHTY CKOPOCTH XUMHUYECKON peakiuu B npu temnepatype 7Ts.

10.9. Onpenenute TemrepaTypHbiii koaddunuent Bant-I'odda y st ckopoctu peakium
B B unrepBane remneparyp Thu 7.

10.10. Hcnonw3ys TemmepaTypHbIii KOI(QQUIMEHT Y, OMpelNeiuTe, BO CKOJIbKO pa3
M3MEHUTCS CKOPOCTh peakliuu, eciiu TemnepaTtypy 71 yBenuuuTh Ha Benuuuny AT.

Bapuant | T1, K kq Ty, K ks T3, K AT, K
1 656 7,700 51/(MoJIB-C) 592 0,844 1/(Moib-C) 667 25
2 523 1,45-10 2 11/(Mou1b-C) 570 0,324 1/(Mo1b-C) 590 25
3 813 1,702-10 ° ¢ * 783 4,63510° ¢t 777 15

3.2. KoHTpo/bHBIC BONPOCHI IS NPOBeAeHNs 3a4eTa (S 1 6 cemecTp):

Tembl 1 n 2 - XuMu4eckasi TepMOJAMHAMHMKA M XHMHYECKOe PABHOBeCHE

@YHKIMK COCTOSHUSA U QYHKIIMH Mpoliecca — MPUHIUIHAIBHbBIE OTINYUS.

CnenctBus u3 3akoHa ['ecca. Tepmoxumuueckne ypasHeHus. IIpuMepsl pacueTos.

Pacuer TemnoBbIX 3()(eKTOB pa3nMuHBIX TUMOB (ha30BbIX MpEBpalleHUH (IUIaBlieHUE,

KpHUCTaNIU3a1Msl, HCIIapeHue, BO3TOHKA U T.JI.) C UCHOJIb30BAHUEM TaOJIMIl CTaHAAPTHBIX

TepMoauHamMuueckux ¢yHkiuil. [Ipumepsl pacueros.

5. Pacuer TennoBbIX A3PPEKTOB XUMUUECKUX PEAKIMi B 3aBUCUMOCTH OT TEMIIEpaTyphl 110
ypaBHeHu1o0 Kupxroda B nuddepenunanbHoi 1 MHTErpaibHON (hopMax.

6. VHTepnossiMoHHbIE ypaBHEHUS TEIUIOEMKOCTH, Pa3IHUHbIe UX (OPMBI, TPUMEHUMOCTbD.
IIpumeps! TpUMEHEHHS.

7. Pacuer W3MEHEHHUS OHTPONMMU IS XUMHUECKOW peakUud 10 TeMIepaTypHbIM
3aBHCUMOCTSIM TEIJIOeMKOCTH. [IprMepsl pacueToB.

8. HampaBieHune XUMHUYECKOro mpoliecca — YCIOBHUS HCHOJb30BaHMsA 3Hepruu ['ubbca,
sHepruu ['enpMrosbiia, SHTPONUU KaK KPUTEPUEB TEPMOAMHAMHYECKON BO3MOKHOCTH
(MM HEBO3MOXHOCTH)  CaMOIIPOM3BOJIBHOTO  MPOTEKaHHA  (U3UKO-XUMHUECKOTO
npouecca. [Ipumeps! pacyeTos.

9. 3aBHCHMOCTh KOHCTaHThl PaBHOBECHsI OT TEMIIEpPAaTyphl — MPHUMEHUMOCTh YpaBHEHHIi
n300apbl ¥ U30XOPbl XUMUYECKOH peakiuu, aHaIu3.

10. BelpaskeHust Ui KOHCTaHThl PaBHOBECUS U paA3JIMYHBIX THUIIOB TOMOTEHHBIX U
TETEPOTreHHBIX XUMHYECKUX PEaKLIUN.

11. BausiHue n3MeHeHusl KOHLIEHTpalUY, JaBJICHUS U TEMIIEpaTypbl HA CIBUI XHUMUYECKOTO
paBHOBecHUsT — KaudeCcTBeHHbIM aHanmu3 (mo mpuHiuny Jle-Illarense) u crporumii
TepMOAMHAMUYECKUH pacueT. [Ipumepsr.

12. PacueT KOHCTAaHT PaBHOBECUS XUMHMUYECKUX PEAKIHUH C MCIOJIb30BAaHHUEM HCTHHHBIX U

CPEOHUX TEINIOEMKOCTEN.

el
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TepMOI[I/IHaMI/I‘-IeCKI/Iﬁ aHaJIn3 CMCUICHUA XMMHUUYCCKOI'O PaBHOBCCHA B 3aBUCHMOCTU OT
JaBJICHUS, TEMIICPATYPhI, CTCXUOMCTPHUU PCaKIINH.

Tema 3 — ®a3oBbIe PaBHOBECUS H PACTBOPLI HEIJIEKTPOJIUTOB

[Tpumenenue npasuina ¢a3z ['m66ca — a1 9rcTo PazoBHIX MPOLECCOB U YIS MPOLIECCOB €
MPOTEKaHWEM XUMHUUYECKUX NpeBpaiieHuit. [Ipumepsr.

AHaNu3 pa3IMuHbIX TUIIOB JUArPAMM COCTOSTHUS OJHOKOMIIOHEHTHBIX CUCTEM.
CpaBHurenbHasi IpUMEHUMOCTh ypaBHeHUH Knaneiipona u Kianeitpona-Kinaysuyca.
B3auMocBsI3b KPUBBIX OXJIAXKACHUS U JUATPAMM COCTOSHUS IBYXKOMITIOHEHTHBIX CUCTEM.
[TprMepsl MOCTPOCHUSI TUAarpaMM MO KPUBBIM OXJIAXKI€HUS U OOPaTHO.

OrnpezesieHe OTHOCUTEIBHBIX MacC U MOJIBHBIX KOJIMUECTB JKUJIKOU M KPUCTAILTUYECKON
da3 mo [uarpamMmam: IUIaBKOCTH, >KHMJKOCTh-TIap (MAapOXUIKOCTHOE paBHOBECHE),
UCIIOJIb3YS MPABUJIO phlYara.

CpaBHUTENBHBI aHANM3 W TNPUMEPHl PA3MUYHBIX THUIIOB JUArpaMM IJIaBKOCTH
JIBYXKOMIIOHEHTHBIX CHCTEM.

Kputepun xnaccudukanuu auarpaMM COCTOSIHHSL — MO CIHOCOOHOCTH K PAaCTBOPEHUIO
¢da3, BO3MOXKHOCTH OOpa30BaHMsI W PA3JIOKECHUS XUMHUYECKUX COCAUHEHUH, UX
TEPMHUECKON yCTOMYMBOCTH, OCOOCHHOCTSIM (Da30BbIX (CTPYKTYpPHBIX, arperaTHbIX)
IIPEBPAILCHNUI BELIECTB.

Tema 4 - D1eKTPOXUMHUYECKHE CHCTEMBI

Pacuer pH, pOH, paBHOBecHOTO cocTaBa JJIsi PAacTBOPOB AIIEKTPOIHMTOB PA3TUIHOM
CTEXHOMETPUYECKOT0 COCTaBa U TIIyOMHON NPOIECCOB AaCCOLMAIMM-TUCCOIMALINY,
KOMILIeKcooOpa3zoBanus u Jip. [Ipumepsr.

@opMaIbHOE U CYIIIHOCTHOE COAECPKaHUE NOHATHS aKTUBHOCTH KOMIIOHEHTOB PAacTBOPA;
B3aMMOCBS3b C BO3MOXHOCTBIO TPOTEKAHNS XMUMHUECKUX PEaKIUii B pacTBOpaXx.
OcHOBHBIE  (DaKTOpBI, BIMAIOLIME HA paBHOBECHE TPOLIECCOB THAPOIM3a U
KOMIUIeKcooOpa3zoBanus. [Ipumepsl.

AHanu3 napaMmeTpoB ypaBHeHMs HepHcra ais pacdera paBHOBECHOTO AJIEKTPOJHOIO
NOTEHIMANIA.

B3anMocBs3p MeXAy 7IEKTPOABHKYIIEH CHIION TajJbBaHMYECKOIO 3JIEMEHTa M paboToii
raJIbBAHUYECKOT0 3JIEMEHTA JUIsl pa3JIMYHbBIX TUIIOB ITPOLIECCOB.

Vcnonp30BaHue pa3MUUHBIX BCIOMOTATENbHBIX (CTAHIAPTHBIX) SJIEKTPOIOB U IIKAJ MPU
aHAIN3€  ANEKTPOXUMHUYECKUX  IOTEHLIMAJIOB, TEOPETHYECKHe M  IMPaKTUYECKHE
0COOEHHOCTH UX MIPUMEHEHHUS.

Teopernueckoe 060CHOBaHHE U MPAKTUUYECKHE OCOOCHHOCTH MPUMEHEHUS pPa3IuYHbIX
tunoB 31ektponoB (I u Il poxa, okucIUTENbHO-BOCCTAHOBUTENBHBIX, Ta30BbIX, HOHHO-
oOMeHHBIX). [Ipumepsl.

TepMonnHaMuyeckuil aHaIn3 3IEKTPOXUMHUUYECKUX MTPOLIECCOB, PACUETHBIH anmapar.
O6ocHOBaHME M HCIIOJIB30BAHME CTAaHAAPTHBIX ODJIEKTPOJHBIX TMOTEHIUAIOB JUIS
ONpEeACNeHUsT  BO3MOXKHOCTH  TPOTEKaHWs,  HANpPaBIEHUS  XUMUYECKHMX WU
INEKTPOXUMHUYECKUX KOPPO3HOHHBIX IPOIECCOB.

[TpumeHMOCTh (IPUOIMKEHHOCTh HCIIOJIB30BAHMSI) CTAHIAPTHBIX MOTEHIHAJIOB JUIs

OLIEHKH MPUHIHITHATEHOM BO3MOKHOCTH MPOTEKAHUS OKHCJIUTEIHHO-
BOCCTAHOBHUTCIIBHBIX peaKqu/'I.
Pacuer 3OJIC rampBanmueckux dsneMeHTOB pasznuunbix tumoB (I, 11, 1l pona,

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX, HOHHO-OOMEHHBIX, Ta30BbIX H P.).

Teopernueckne OCHOBBI M NPAKTUYECKOE MCIOIb30BAHME IOTEHIMOMETPUUYECKHX
U3MepeHuil (ompesereHne KOHLEHTpAlu (aKTUBHOCTH) pacTBopa 3JekTponuTa, pH
pacTBopa, MOTEHLIMOMETPUYECKOE TUTPOBAHHUE).
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XUMHUYECKHNE WCTOYHUKUA TOKA — COBPEMEHHBIC JOCTIHIKEHUS W MpoOJIeMbl B 00MacTh
MIPOM3BOICTBA OaTapei, aKKyMYJIITOPOB, TOIUTMBHBIX 3JIEMEHTOB.

Pacuer u aHanu3 CTENEHM JUCCOIMAIIMM M KOHCTAHTHI JUCCOIUAIMU  CJIaboro
3JIEKTPOJIUTA U3 U3MEPEHUN SIIEKTPOIPOBOTHOCTH.

AHanu3 3aBUCUMOCTEH yIEIbHOW, MOJISIPHOM M DKBUBAJEHTHOW 3JIEKTPUUYECKUX
MIPOBOJIMMOCTEN CHUIIBHBIX U CIA0BIX 3JIEKTPOJIMTOB OT KOHIIEHTPAIIUH M TEMIIEPATYPHI.
TeopeTnyeckre OCHOBBI M IMPAKTUYECKOE HCIOJIB30BAaHUE H3MEPEHHM 3JIEKTPUUYECKOU
MIPOBOJIUMOCTH (KOHIYKTOMETPUUYECKHE JATUNKH, KOHAYKTOMETPUIECKOE TUTPOBAHUE U

Ap).

Tema 5 — MeToabl U3y4yeHHusi CTPOEHHUSI MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPHUYECKUX
cBOMCTBAaX

47 1lonspu3anus NOJASPHBIX U HEMOJIAPHBIX MOJIEKYJI B IOCTOSIHHOM U IIEPEMEHHOM
IEKTPUICCKUX MOJIsIX. Pedpakimst.

VYpasuenus [lebas, Knaysuyca-Mocortu u Jlopenn-JIlopentia.

Onpenenenyue JUIOIBHONO MOMEHTA U MOJSPU3YEMOCTH MOJIEKYJI.

Hcnonb30BaHUE 3JEKTPUUECKUX CBOMCTB MOJIEKYJI JJISL ONIPEACIICHUS CTPOCHUS MOJIEKYJ
1 COCTaBa pacTBOpa.

Tema 6 — OnTHueckue METOAbI U3YYCHHUSA CTPOCHUSA BEIIECTBA

BpamarenbHblil CIEKTP MOIVIOMEHHUS.

MoOMeHTBI HHEPLIUH JBYX- U MHOI'OATOMHBIX MOJIEKYJI

KosnebarenbHo-BpalaTesIbHbIA CIEKTP MOMIOLIECHHUS.

Yucno v TUbl KoJieOaHui B MHOTOATOMHBIX MOJIEKYJIaX.

VYcnoBus akTUBHOCTH HOpMalibHBIX Konebanuil B K- u KP-cnekTpax.

CoBMecTHOE HCIIONIb30BaHME KoJiebaTenbHOo-BpamaTeabHbix MK-ciekTpoB U CrekTpoB
KOMOMHAIIMOHHOTO PAcCEsIHUS IS CY>KJIEHUS O CTPYKTYpPE U CBOMCTBAX MOJIEKYII.

Tema 7- XumMnueckass KHHETHKA U KaTaJIu3

Bo3moxHOCTH, OrpaHMYeHHMs] U aHAIU3 TEPMOJUHAMUYECKONO W KHUHETUYECKOIO
MOIXO/0B K UCCJICIOBAHUIO XMMHYECKUX MPOIECCOB (peaKIluii).

['panuibl OPUMEHUMOCTH 3aKOHA JEHCTBYIOLIMX MAacC — OCHOBHOIO TIOCTYyJara
XUMHUYECKOW KHHETHKH U COOTBETCTBYIOIMNX KHHETHYECKUX YPaBHEHUH.

B3auMocCBsI3p ¥ NpUHIMIHANBHBIE OTIMYMS B MOHATUSX MOPSAKA U MOJEKYISIPHOCTU
XAMHYECKOW PEaKIUH.

OOmuit TOIXO0J K COCTaBICHHIO M HMHTETPUPOBAHHIO KWHETHYECKHX ypaBHEHUI
Pa3TUYHBIX TTOPSIIKOB; YCIOBHUS TPUMEHUMOCTH.

OneHka mopsiika U MOJEKYJISIPHOCTH XUMUYECKHX pPEaKIHii, OOIIHOCTh M Pa3IUYusl.
IIpumepsl.

BrisBnenne M aHaiu3 JUMUTUPYIOUIUMX CTAAUN ISl PA3IMYHBIX THUIOB XUMHUYECKHUX
peaKkui.

[TocTpoeHue U aHamu3 SHEPreTUUECKUX IMarpaMM XUMHYECKUX PEaKIIHil.

[Toctpoenue, aHanus, OTIIMYUS PHEPreTHUUECKUX AMATPAMM XUMHUYECKHX peakiuil 6e3
KaTajau3aTopa U C KaTaJu3aTopoM.

PU3NKO-XMMHUYECKHE OCHOBBI TMPHUMEHEHHUS pPaJMOAKTUBHBIX HM30TONOB B CXEMax
KOHTPOJISI ¥ aBTOMATHU3AIMH TEXHOJIOTHYECKUX MPOIECCOB sl OOHAPYKEHUS CKPBITHIX
nedeKToB.
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AHanau3 COBMECTHOIO M HE3aBUCHMOTO BIIMSHUS NapaMeTpoOB (TeMIIepaTyphl JaBIEHUS,
o0Bema, cocTaBa pearupymolieid CMecH) Ha CKOPOCTh XUMUYECKOM peaKuu

3.3. KonrtpoJbHble Bonpockl mo Kypey "®usnyeckasi xumus'" K 3x3ameny (S u 6
ceMecTp)

Tembl 1 1 2 - XuMHUYeCcKasi TEPMOJANHAMUKA U XUMHYECKOe PAaBHOBeCHE

OyHKIMU mpouecca U (QYHKIMHM COCTOsSHUS. BHyTpeHHss1 sHeprus, Temiora, padoTa,
3aKOHBI TEPMOIMHAMUKH.

PaGoTa pacummpeHus ujaeaJbHOro rasa B HM30T€PMUYECKOM, M300apHOM U H300apHO-
M30TEPMUYECKOM IpPOLIECCax.

Tennora nporeccoB npu NOCTOSHHOM 00bEeME U TaBJICHUM.

[1epBrrii 3akoH TepMoarHaMuKu. Pacder TemnoBbeix a¢dexToB. 3akoH ['ecca.

TennoTel 06pa3oBaHus U TEIUIOTHI CrOpaHUs BEIIeCTB. VX ncnoiabp30BaHue AJIs pacyeToB
TETUIOBBIX 3()(HEKTOB XUMHUYECKUX PEAKIINH.

OmnpeneneHue TemaoeMKOCTH. VICTUHHAsS W cpelHss TEIUIOEMKOCTh. 3aBHCHMOCTb
TEIIOEMKOCTH OT TeMIepaTypbl (MHTEPIOJISILIMOHHbBIE YPAaBHEHUS).

3aBUCUMOCTh TEIUIOBOTO 3((eKTa XUMHUECKUX PEaKIHii OT TeMIepaTypbl. Y paBHEHHE
Kupxroda.

WnterpupoBanue ypaBHeHus Kupxroda. CocraBieHue ypaBHEHUS [UIsl pacueTa
TEIUIOBOTO AP PeKTa XMMUIECKON peakIuy MpH 3aJaHHOH TeMiepaType.
TepmoanHaMuuecKu oOpaTtumble u HeoOpaTHMble IIPOLIECCHI. Pabora
TEPMOJIMHAMHUYECKH 00paTUMOro Ipolecca.

OHuTponus. Marematnueckue BoipaxeHus |l 3akoHa TepMOAMHAMUKH ISl 0OpaTUMBIX U
HEOOpaTHUMBIX IPOIIECCOB.

N3MeHeHue HTpONHK B U30JMPOBAHHONM CUCTEME KaK KpUTEPUI HAIlpaBJICHUs Mpoliecca
U COCTOSTHUSI paBHOBECHS.

M3MeHeHne SHTPONHY MIPH HarpeBaHUM, PACIIMPEHUH, CMEIICHUN WICaTbHBIX Ta30B PU
(ha30BbIX MEpeXxoaax.

[Tocrynar [Tnanka. Pacuet abcoyt0THOM 3HTPOIHUU.

M3MeHeHHe SHTPONUU B XMMHYECKHX peakuusax. CocTaBiieHHe YpaBHEHUS I pacyera
M3MEHEHHUS SHTPONHMH XMMHUECKON peaklMy MPH 3a/laHHOM TeMIeparype.
MakcumanbHasi 1 MakCUMalibHasi mojie3Hast padora. TepMoauMHaMu4ecKue MOTEHIUAIIBI
KaK Mepa paboToCIoCOOHOCTH CHCTEMBI.

TepmoauHaMuyeckue MOTEHIMANbl KaK KPUTEPUN HaMpaBJIeHUs MpoIlecca U COCTOSHUS
pPaBHOBECHS B 3aKPBITHIX CHCTEMaX.

Ouneprust ['enbMmronbua (M30XOpPHO-U30TEPMUUECKUN MOTeHUIMaAn) U sHeprus [ub6ca
(n300apHO-M30TEpMHUYECKUi TOTeHIHaAN). CBOOOHAS M CBSI3aHHAS DHEPTHS.
3aBucumocTs 3Hepruu ['m66ca ot Temreparypsl U 1aBICHUS.

VYpasuenue ['enpmromsia-I ndoca.

3aBucuMocTh SHepruum [ub0Oca OT cocTaBa CHUCTeMbl. XUMHUYECKHH MOTEHLUAI
KOMITIOHEHTa CCTEMBI.

XUMHUYECKUH TOTEHIIMAT UICATbHOTO U PeabHOTO ra30B. OYrUTUBHOCTH, KO3 GUIIMEHT
(YTUTUBHOCTH; aKTHBHOCTh, KOA(DPHUIIMEHT aKTUBHOCTH peajbHOTO Tra3za. MeTobl
HaXOXXJIeHUS KO3(PpPUIIMEHTOB PYTrUTUBHOCTH M aKTUBHOCTH.

BriBoa ypaBHEHUA "M30TEpMbl XUMUYECKOW peakuu'.

TepmoauHaMUYecKne U MPaAKTHUECKUE KOHCTAHTHI paBHOBeCHs. CBSA3b MEX/1y HUMHU.
PaBHOBecME B TIeTEpOreHHBIX XHUMHUYECKHUX peakiusx. KoHCTaHThl paBHOBecUs
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TeTEPOreHHBIX PEAKLIUMI.

3aBUCHUMOCTh KOHCTaHTBhl PaBHOBECHSI OT TeMIeparypbl. BbiBon M aHanu3 ypaBHEHUS
n300apbl XUMUYECKON peakiuu B quddhepeHnnansHoi hopme.

Unterpanbuas ¢opMa ypaBHeHHs H300apbl xumudeckoi peakuuu. CocraBiieHUE
yYpaBHEHHS [yl pacyeTa KOHCTAHTHI pABHOBECHUS] XUMHUUECKOM PEAKIIMU OT TEMIIEPATYPHI.
TenoBast Teopema HepHcTa 1 ciencTBust U3 Hee.

Tema 3 — ®a30Bble pABHOBECHS U PACTBOPHI HEAJIEKTPOJIUTOB

[MpaBuio ¢a3 [ubd6ca. Ilomsarue "dasza", "cocraBisromiee BemecTa', "duUCIO
KOMITOHEHTOB", "TEPMOIMHAMHYECKUE CTETICHU CBOOOIbI".

VYciioBre TEpMOIMHAMHYECKOTO PABHOBECHS MEXKTY (hazaMH.

BriBoa, anaiin3 1 UHTErpupoBanue ypasHenus Kiaysuyca-Kianeitpona.

JuarpaMMbl COCTOSIHUSL OJTHOKOMITOHEHTHBIX cUcTeM. VX pa30op ¢ moMoIbio mpaBuia
¢a3 I'nb6ca.

WneansHbie U HEUIea IbHbBIE PACTBOPHI. 3aK0oH Payis.

[TpenenbHO pa3daBieHHBIE, aTepMabHbIC, PETYJISPHBIC PACTBOPHI.

[TapunanbHble MOJIbHBIE BETMUYMHBI. Y paBHeHUs [ n606ca-/lorema.

XHUMHUYECKUH MOTEHIMAJI KOMIIOHEHTA B UJI€aJIbHOM M HEMIEAJIbHOM PacTBOPAX.
Brruucnenust akTHBHOCTH paCTBOPHUTEIIS 110 TTOHM)KSHHIO JIBJICHUS TIapa HaJl pacCTBOPOM
Bbluncnenre akTUBHOCTH PACTBOPUTENS IO MOHM)KEHHUIO TEMIIEpaTypbl 3aMmep3aHus
pacTBopa.

Bblunciienrie akTUBHOCTH PAaCTBOPUTENISL IO OCMOTUYECKOMY JIaBJIEHUIO PacTBOpA.
KomnuraruBabie CBOMCTBA PACTBOPOB U UX IIPAKTUYECKOE UCIIOJIB30BAHUE.
PacTBOpUMOCTB Ta30B B KUAKOCTH. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEPATYPHI.
PactBopuMOCTh Ta30B B JKHUJIKOCTH. 3aBUCUMOCTH PACTBOPUMOCTH OT JIaBJICHUS U
n00aBKH dJIeKTpoinTa. YpaBHeHne CedeHoBa.

HeorpannueHHo pacTBopumMble ApYr B APYre KUAKOCTH. BBIUMCIIEHHWE NaBICHUS U
cocTaBa mapa HaJl uJealnbHbIMU pacTBopaMu. [lepBriit 3akon ['n66ca-Konosanona.
Huarpammbl  "oOmiee maBieHHe-cocTaB", 'Temmeparypa KUIleHHS - cocTaB',"cocraB
pacTBOpa -cocTaB napa" sl uACaIbHbIX paCTBOPOB.

®dazoBas 1uarpaMma paBHOBECHS KUIKOCTh — map. [IpaBuio peryuara.

Bunsl neperonku: uHTerpansHas, nuddepenimansaas, GpakiuoHHas, peKTHPUKAIHUS.
A3eoTponHble pacTBOpPHL. JlmarpaMMbl paBHOBECHS >KHJIKOCTh — Tap JJIsl a3€0TPOITHBIX
pacTtBOpoB. PekTrdukaius a3e0TpOmHbIX PAaCTBOPOB.

OrpaHvyeHHas B3aWMHAs PacTBOPUMOCTb >KMJAKOCTEeW. BimsHMe Ttemmeparypsl Ha
PacTBOPUMOCTb.

JlaBneHne W COCTaB HACBHIIMICHHOTO Iapa B CHUCTEMax C OTPAaHWYECHHOW B3aWMHOMU
pactBopuMocThlo. [lnarpammel "oOmiee naBieHuwe cocTaB', "TemrmepaTypa KUTMECHUS -
coctaB", "coctaB pactBopa — cocTaB mapa" il CHCTEM C OIPaHUYEHHOW B3aMMHOMN
PacTBOPUMOCTBIO KHIKOCTEH.

JlaBieHue u cocTaB Mapa HaJl CMEChIO B3aMHO-HEpAaCTBOPUMBIX kuakoctel. [leperonka
C BOJSIHBIM I1apOM.

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

JuarpaMMpl TIJIaBKOCTH JIBYXKOMITOHEHTHBIX CHCTEM C TIOJIHOW PacTBOPHUMOCTHIO B
JKUJIKOM U TIOJIHOM HEPaCTBOPUMOCTBHIO B TBEPAOM COCTOSIHUU. KpUBbIe OXJTaKI€HUS.
JnarpaMMbl IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJHOM pPacTBOPUMOCTBIO B
JKUJIKOM U TBEPAOM COCTOSIHUU. BUJIBI TBEPIBIX paCTBOPOB.

JnarpaMMbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHCTEM C IIOJIHOM pPacTBOPUMOCTBIO B
JKUJKOM M OrPaHMYEHHOM pacTBOPUMOCTBIO B TBEpAOM cocTtossHuHM. Kpusbie
OXJIAXKICHUS.

. JlmarpaMMbl MJIABKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM, OOpa3ylIIUX XUMUYECKHUE
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COCIMHEHUS, MJIaBsIIUecs 0e3 pa3IoKEeHUS U C PA3I0KEHHEM.

JluarpaMmbl  COCTOSIHMS TPOHHBIX JKMJIKHMX CHCTEM C OIpPaHUYEHHOM B3aMMHOM
pPacTBOPUMOCTBIO

Pacnipenenenue pacTBOPEHHOro BEIIECTBA MEXIy JABYMS JKUAKMMH  (da3zamu.
OKCTparupoBaHHUe.

JlnarpaMmbl IJIABKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

TeMma 4 - Dy1eKTPOXMMUYECKHE CHCTEMbI

Konnuraruasle cBOMCTBA PacCTBOPOB 3JIEKTPOIUTOB. M30TOHMYECKUI U OCMOTHYECKUI
KO3 PHUIHEHT.

CtpoeHue pacTBOPOB CHUJIBHBIX AJIEKTPOIUTOB. OCHOBBI 3JEKTPOCTATHUECKON TEOpHH
pPacTBOPOB CUJILHBIX NIEKTPOIUTOB JleOast u XIOKKes.

YpaBHeHHE 11 pacueTra cpeaHuX HOHHBIX KodddummentoB aktuBHoctu (I, 11 u Il
npuOmkeHus Teopun Jledast u X1oKkkens).

PaBHOBecue B pacTBOpax »JIIEKTPOJIUTOB. TepMOAMHAMHYECKHE W MPAKTHYECKHE
KOHCTAHTHI HOHHBIX PaBHOBECHIA.

DNEKTPOXUMHUYECKUI TMOTeHIMal. BO3HUKHOBEHHE CKayka MOTEHIUana U JBOMHOIO
AIEKTPUUECKOTO CJIOS HA TPAHUIIE pa3jiesia METaJll — pacTBOP JIEKTPOJIUTA.

Bopopoanas mikana 351eKTpOIHBIX TOTEHIIMAIOB.

VpaBuenne HepHcra mist paBHOBecHOro mnoTeHnuana. CTaHIAPTHBIN SIEKTPOIHBIN
MOTEHLIUA.

Onektpoast | poma. Ilpumepsl. OnexTponaHble peakiuu. PacyeT paBHOBECHBIX
MIOTEHIIMAJIOB.
Onektpoast |l poma. Ilpumepsl. OnekTpomnbie peakiuu. Pacder paBHOBECHBIX
MOTEHIINAJIOB.
OKHCIUTENTEHO-BOCCTAHOBHTEIBHBIC 3JIEKTPOJLL. [IpuMephbl. DICKTPOIHBIC PEaKIUH.

PacueTr paBHOBECHBIX MOTEHIIMAJIOB.

HNonooOMeHHbIe 31eKTpoAbl. CTEKISHHBINA AJIEKTPOI.

KoHueHnTpannonHsle raibsBannueckue 3neMenTtsl. Pacuer 9/1C

Xumuueckue rarbBaHnveckue d5meMeHTsl. Pacuer D/JIC.

['anpBaHMYecKHE HJIEMEHTHl C TepeHocoM U 0e3 mepeHoca. lcmonb3oBaHue
raJlbBAHUYECKUX BJIEMEHTOB 0e3 mepeHoca i IKCHEPUMEHTAIbHOrO OIpeaeIeHUs
CPEIHMX MOHHBIX aKTUBHOCTEH.

Hcnonp3oBaHnWe  CTaHAAPTHBIX MNOTEHUMANOB JUIsl  OINpPEAETCHHUS  HamlpaBiCHUS
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

Hcnonp3oBaHne  CTaHAAPTHBIX  MOTEHUHAIOB JUISl  OMNpPENETCHHs]  HalpaBiICHUS
ANEKTPOXUMUYECKHUX PEAKLIUM.

OmnpeneneHne TePMOANHAMUYESCKUX MapaMeTpoB xumuueckux peakmuii (AH, AS, AG),
UIYIIUX B TAJIbBAHUYECKOM DJIEMEHTE.

OpnHopa3oBble XUMUUECKHE UCTOYHUKHU TOKA.

MHoOropa3oBbie XUMUYECKUE HCTOYHUKH TOKA (AaKKYMYISTOPHI).

VYoienbHasi, MOJIEKYJISIpHas W HKBUBAJICHTHAs MNPOBOAUMOCTb. CBSI3b AJIEKTPHUYECKON
IIPOBOAMMOCTH C IOABM>KHOCTSIMU HOHOB.

3aBUCUMOCTD 3JEKTPUUECKON MPOBOAUMOCTH OT TEMIIEPATYPhl, IPUPOABI FTEKTPOIUTA U
pacTBOPUTEIIS.

3aBUCHUMOCTh YJENbHOM 3JIEKTPONPOBOJHOCTH OT KOHUEHTpalUUU M Cl1aboro Hu
CUJIBHOT'O DJIEKTPOJIUTOB.

3aBUCHUMOCTB SKBUBAJIEHTHON MPOBOJUMOCTH CHJIBHBIX 3JIEKTPOJIUTOB OT KOHIIEHTPALIUN.
OcnoBHbIe no0keHus Teopun Jlebas-Xrokkens-Onzarepa.

[IpakTHyecKkoe UCIOJIb30BAHUE U3MEPEHUM IIEKTPUYECKON MPOBOIUMOCTH.

Yucna nepeHoca, X UCIOJIb30BAaHUE Ul ONPEAEIEHUS 3JIEKTPUUECKON MPOBOAMMOCTH
OT/ZIEJIbHBIX HOHOB.



Tema 5 — MeToabl U3yyeHHs] CTPOEHHUSI MOJIEKYJI, OCHOBAHHbIE HA JJIEKTPUYECKHX
CBOMCTBAX

83. .Ilonsipuzarust MONAPHBIX U HETIOJISIPHBIX MOJIEKYJI B IOCTOSIHHOM M IEPEMEHHOM
ANEKTPUUYECKUX MOMsIX. Pedpakius.

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

85. OmnpezneneHue IUMOIBHOTO MOMEHTA U MOJSIPU3EMOCTH MOJIEKYII.

86. Mcnonp30BaHue AICKTPUYECKUX CBOWCTB MOJICKYIT JUTSI ONIPEICIICHUS] MOJICKYIT M COCTaBa
pacTBopa.

Tema 6 — OnTu4yecKue MeTOAbl H3YUYEHUS CTPOEHHSI BelllecTBa

87. O0m1ast xapakTepUCTUKa MOJIEKYJIIPHBIX CIIEKTPOB.

88. BpamarenbHple  crekTpel. OmnpeneneHHe MOMEHTa HMHEPIMM W PAaBHOBECHOTO
MEXBSICPHOTO PACCTOSHUS JIJISl IBYXBAJICHTHBIX U JIMHEHHBIX MHOTOATOMHBIX MOJICKYIT
U3 CIIEKTPAIBbHBIX TaHHBIX.

89. DHeprus konebaTeabHOrO JBIDKEHUS [IBYXaTOMHOW MOJIEKYJIbl B HPUOTMKEHUU
TapMOHUYECKOTO M aHTAPMOHUYECKOTO OCIHILIATOPA.

90. Onpenenenrie  cCOOCTBEHHOW 4YacTOThl W KOd(PUIIMEHTa aHTapMOHHUYHOCTH W3
KOJIEOATEITBHOTO CIIEKTPA TOTJIOMICHHS.

91. Omnpenenenue SHEPTHH CBSA3H U3 KOJICOATEIIBHOTO CIIEKTPa TOTJIOMICHHSL.

92. Uncno 1 TUIIBI HOPMAJIBHBIX KOJIGOAHWH MHOTOATOMHBIX MOJIEKYJ. XapaKTepUCTHUECKHUE
YaCTOTHI.

93. BpamarenbHo-Koje0aTeTbHBIE CIIEKTPHI MOTJIOMICHUST JIBYXaTOMHBIX MoJieKyn P-, R- u
Q-BeTBH, UX MPOUCXOXKJICHHE.

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

95. OmpenienneHne  SHEPrUM AMCCOLMAIMM U3 AIIEKTPOHHO-KOJIEOATeIbHO-BpaIaTeIbHbIX
CIIEKTPOB.

96. CnekTpbl KOMOMHAIIMOHHOTO paccesiHus, conocraBienue ux ¢ MK-cnexrpamu.

Tema 5 - XumMnueckass KHHETHKA U KaTaJIn3

97. CKOpoCTh peakuMu s TOMOTeHHOHM u reTeporeHHoil peakuuu. Kuneruueckoe
ypaBHeHUE. MOJEKYIIPHOCTh U MOPSAIOK TOMOT€HHOW peakunu. CTaauitHoe MpOTEKaHUE
pEeaKuui.

98. Kunerrnueckasi KpuBasi. MeTOIbI OTIPEICIICHUS TTOPSIKA PEAKITUH.

99. Peakuun 1, 2 u 3 mnopsnaka. BelpakeHue mJii KOHCTAaHTBI CKOPOCTH U IEpPHOAA
MOJTyTIpEBpAILEHUSI.

100. CrnoxxHble peakuu: IByXCTOPOHHHUE (00paTUMbIE) U MapajljiebHbIe.

101. CroxHBIC peaKIUu: MOCIeA0BATEILHBIC H CONPSHKEHHBIE.

102. Meton KBa3UCTAlMOHAPHBIX KOHIEHTpamuid. MeXaHu3M MOHOMOJIEKYJISPHBIX
peaKkui.

103. 3aBHCHMOCTH CKOpPOCTH T'OMOT€HHOM XUMHMUYECKOW peakUud OT TeMIIepaTyphl.
YpaBHeHue AppeHnyca.

104. Craguu rereporennoro nporecca. JJuddysus B razax, sKUIKOCTAX U TBEPAbIX Tenax. |
u 2 3axoHbl Duka.

105. BausHHe TemMmepaTypbl Ha TeTepOreHHbIH Mpolecc.

106. BnusHMe nepeMemmBaHus Ha PEKUM IeTepOreHHOTO MpoIiecca.

107. Teopust axTHBHBIX coygapeHuil. OCHOBHbIE JONylIeHUs. BrlpaxkeHue s
MIPEAIKCIIOHEHITUATFHOTO MHOXKUTENS B ypaBHEHUU Appennyca. Ctepudeckuii paxTop.

108. IlonsTHE aKTUBUPOBAHHOTO KOMIUIEKCA. BrIpaskeHuEe KOHCTAaHThI CKOPOCTH MO METOY



NEPEXOTHOTO COCTOSIHUS.

109. ConocraBneHue ypaBHEHUIl TEOPUM AKTUBHBIX COYAAPEHUH U TEOPUU IMEPEXOTHOIO
cocrosanus. Henocratku treopuil.

110. BausHue pacTBOpUTENss Ha CKOpPOCTb peakuuid B  pactBopax. I['omo- u
reTEPOJIMTUYECKUE PEAKLINH.

111. Tereponutuyeckue peakuud. BrusHue HOHHOM cuJIBl pacTBOpa U 3apsjioB
pearupyroIuux 4acTHI] Ha CKOPOCTh MpoIiecca.

112. TlepBu4HBIN U BTOPUYHBIN COJIeBbIE A(D(DEKTHI.

113. OcoOeHHOCTH LEMHBIX peaknuii. Bo3HWKHOBEHWE, pa3BUTHE U OOpBIB LEHEH.
TennoBoi U LHENHON MEXaHU3Mbl BOCIIAMEHEHUS.

114. OcoGeHHocTH TpoTeKaHUs (OTOXUMHUECKUX peakuuid. BelpakeHue A KOHCTAHTHI
cKkopocTu oroxumuueckoi peakuuu. [Ipumepsl GOTOXUMHUECKUX PEeaKLU.

115. OO0mue cBoiicTBa KaTalu3aTopoB. |'OMOreHHBIN U TeTeporeHHbId KaTanus. BiausHue
KaTaJIn3aTOpOB HAa INPEASKCIIOHEHIUAIBHBIH MHOXHTEIb W HHEPIUI0 aKTHUBAllUd B
ypaBHEHUU AppeHuyca.

116. T'omorenuslii katanau3. KucioTHO-OCHOBHOM KaTalus.

117. Ancopbuus um rereporeHHbI katanmu3. M3orepma u m3obapa aacopoumu. Cramuun
reTepOreHHOro Karainsa U BIUsSHUE TeMIepaTypbl. Teopun reTeporeHHoro KaTajiusa.
118. Kunermka QepMEHTaTUBHBIX peaKIMid, KaTadu3 ¥ KHHETHKA peaknuii ¢

UMMOOMIIN30BaHHBIMU (hepMEHTaMU

3.3. TeMbl KOHTPOJIBLHBIX PadOT
3.3.1 KonTpoJsbHasi paboTa Mo TepMOANHAMHUKH:
JInist XUMUYECKO# peaKIiiu aA +bB = cC + dD, nporekaromeii npu TemiepaType
T wu naBnenun P, ompenenuTs cOCTaB paBHOBECHOM cMecH (BBIXOA MPOIYKTOB) U
NIPOAHATIM3UPOBATh BIHMSIHAE TEMITEPATYPHI M TABJICHUS Ha BBIXOJI TIPOIYKTOB.

3.3.2 KourpoabHasa pa0doTa N0 ONTHYECKHM MeETOAAM H3y4YeHHUSI CTPOCHHUS
BelllecTBa:

e lcnonb3ys 3Ha4eHHs BOJIHOBBIX YHCEN JIBYX COCEAHHMX INHMKOB BO BpAIlaTEIbHOM
CHEKTpe TOTJIOIICHUsI JIByXaTOMHOM  MOJIEKYJNIbI, OMNpPEAEIUTh MEXbsJIEPHOE
paccTosiHHE.

e lcnonb3ys BOJHOBBIE YKCiIa HAOIIOIaeMbIX MTMKOB (OCHOBHOM TOH, EPBbI U BTOPOM
00epTOHBI) B KOJIE€OATENIbHOM CIHEKTPE JBYXaTOMHOW MOJIEKYJbI, OIpPENEIUTh
COOCTBEHHYIO  4acToTy KojeOaHM aTOMOB B  Mojekyie, KodhduuumeHrt
AQHTAPMOHHYHOCTH M SHEPTHUIO JUCCOIUAIIUN MOJICKYJIBL.

3.3.3 KonTpoJsbHasi padoTa 110 KHHETHKH:

Vcnonb3ys naHHBIE 10 TEKYLIEH KOHIETpAallMd MCXOAHBIX BEIIECTB XMMHUYECKOH

pEaKIMH, pacCYNTaTh KOHCTAHTY CKOPOCTH JTAHHOW PEaKIWH, MEPUOJl MOYIPEBPAICHUS U
KOHIIEHTPALIMIO HCXOJHOTO BEIIECTBA B KOHKPETHBI MOMEHT BPEMEHHU.

4. MeToanyeckne MaTepHajbl IS ONpeaeJIeHUs] NMPOLeAypP OLCHHWBAHUS 3HAHMM,
YMeHMii, HaBBIKOB M (MJIM) ONBITA [JAeATEJbHOCTH, XaPaKTePU3YKOIIMX ITAlbI
(popMupoBanus KoMNneTeHIHH.

[Ipomexxyrounass arrectauus MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2014. KC YKBU. ITopsimok mpoBeneHusI 3a4€TOB M 9K3aMEHOB.



4. MeroanyecKkue MaTepHaJibl Ui ONpeaeieHUs NMPOUeAyP OLEHUBAHHWS 3HAHUIA,
YMeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[Ipomexxyrounast arrecTauus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusmu CTIT CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeaeHUs 3a4€TOB U
HK3aMEHOB.



