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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter 1o cneunanbHoctn 06.05.02 buomenauuuHa, yTBEPXKAEHHBIH MPUKA30M
MunucTepcTBa HayKH M BbIciiero oopasosanus Poccuiickoit @enepanuu ot «27» urons 2021 r.
Ne 675 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Henb: llenpto ocBoeHUs AUCUHUIUIMHBI «DU3nMUYEcKas XUMHS»: SBISIETCS IOJy4YEHUE
00y4YarIIUMHUCA CUCTEMHBIX TEOPETHUECKUX M MPUKIAJAHBIX 3HAHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX
XUMUYECKUX TMPOIECCOB, HJHEPreTUKE XUMHUUYECKUX M OHOJOTHMYECKUX TMPOIECCOB, CKOPOCTU
npeBpalieHusl BeleCTB U (DaKTOPOB, BIUAIOIINX Ha HEE, O TEOPETHUYECKHUX OCHOBaX (DHU3UKO-
XUMHYECKHX METO/OB, HCIOJIb3yEeMbIX B HAYYHO-HCCIEA0BATEIbCKON paboTe, KIMHUYECKON MPaKTUKe
U TIpU pa3pabOTKe HOBBIX MEAUIIMHCKUX TE€XHOJIOTUH.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® ®opmupoBaHUE HAaBBIKA IIPOBOIUTH IKCIIEPUMEHTHI B XUMHYECKOH J1a00paTopHu;

® ®opmupoBaHHE HaBBIKOB, HEOOXOIUMBIX Ul 00paOOTKU M aHANM3a SKCIEPHUMEHTAIbHBIX
JaHHBIX M Ha OCHOBAaHMU 3TOTO CYIUTh O 3aKOHOMEPHOCTAX HPOTEKAHMsS (PU3HUKO-
XMMHUYECKHX MPOLIECCOB B )KUBBIX OPraHU3MaXx;

® @OopmupoBaHHE HaBBIKOB pabOThI ¢ HAay4YHOH JHUTEpaTypod W yMEHHs 00001aTh
JUTEpaTypHbIE TaHHBIE B BUJIE pedepaTOB U HAYUHBIX TOKJIAJIOB.

® ®opmupoBaHHE CHCTEMbI 3HAHUH B 00JIACTH TEOPETHUECKUX OCHOB (PU3NYECKOW XMMUH, Ha
OCHOBE KOTOPBIX OOBSACHSIOTCSI COBPEMEHHbBIE MPEACTABICHNUS O PAaBHOBECHUSX, SHEPTETUKE
(U3NKO-XMMHYECKUX MPOLIECCOB U (PEPMEHTATUBHBIX PEaKIIHii;

® ®opmupoBaHHE YMEHHS HCIIOIB30BATh BaKHEHUIINE METOIBI (PHU3MUECKONH XUMHH, ITHPOKO
UCHOJIb3YEMBIX B KIIMHUKO-AMArHOCTUYECKON METUIINHE;

® ®opmupoBaHHE YMEHHUS MPUMEHSITH MOJTYYEHHBIE TEOPETUUECKUE U TMPAKTHYECCKUE 3HAHUS
1o (hU3NYeCcKOi XUMHUH B TEOPETUUECKON U KIMHUYECKON METUIINHE;

1.2. MecTO THCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Hucturnna «@u3ndeckas XUMHUsS» H3ydaeTcs B 5 cemecTpe(ax) U OTHOCUTCS K 00s3aTENbHOU
yactu bioka b.1 «lucuuruiinaely. SBasercs 00s3aTeIbHON TUCIUTIIIMHOMN.

OO01as TpyA0EeMKOCTh TUCIUIUIUHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOr0 OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelIbHOU
MPOrPaMMBbI JIOJKHBI OCBOUTH CIIEIYIOIINE TUCHUIUIHMHBI U IPakTUKU: Briciias matemaruka; O6mas u
Heopranudeckas xumusi; Opranudyeckas XuMus; AHaTUTUYECKAs XUMHUSL.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCHUTUIMHBI, HEOOXOIUMBI JJI YCIEIIHOTO OCBOCHUS IucUUIUIUH: buodusuka; MonekynspHas
dapmakoiorus; Knuandeckas nadbopaTopHasi JUarHOCTHKA.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

5 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-2 Cnoco0eH MIaHUPOBATH M NIPOBOAMTH OMOJIOTHYECKHE IKCIIEPUMEHTBI, HCII0JIb3Ysl COBPeMEeHHOe 000py10BaHue,
BKJIIOYasA GU3NKO-XUMHUYECKHE MeTOAbl CTPYKTYPHOI 0M0/10TMH, MOJIEKYJISIPHOTO MOJAe1UPOBaHNsl, 0uonHGpOpMATUHKH,
Jpyrue nHGpopManOHHbIE TEXHOJOIMH M 0a3bl JAHHBIX, COOJIIOAATH NPABUJIAa OMOITHKH, 0€30I1aCHOCTH IKCIePHUMEeHTAIBHOI
pa6oTsl 1 TpedoBanus HHGOPMALUOHHOI §€30MACHOCTH

OIIK-2.M/12 Ucnone3yeT HU3NKo-
XMMHYECKHE METOABI CTPYKTYypPHOH
OUOJIOTHH, MOJIEKYJISIPHOTO
MOJICITUPOBAHUS, OMOMH(POPMATHKH,
Ipyrue nHdopMaIoHHbIe
TEXHOJIOTUH U 6a3bl JAHHBIX B CBOEH
npodeccnoHaIbHON NesTeIbHOCTH

3HaTh: CoBpeMEHHBIE SKCIIEPUMEHTAIBHBIEC H TEOPETHKO-PACUETHBIE METOIBI,
HpUMEHsIeMbIe B IPOo(ecCHOHATBHOM NesTeIbHOCTH, BKITIOYAIOIINE TEPMOANHAMHYECKHUE,
IMEKTPOXUMUIECKHE ¥ KHHETHIECKHE METOIBI HCCIIEAOBAHMS.

YMeTb: AHANM3UPOBATh U BEIOUPATh ONTUMAIBHBIE IKCIIEPUMEHTAIBHBIE U PACUETHO-
TEOPETHYECKHE METObI HCCIECIOBAHUI B COOTBETCTBUH C ITOCTABICHHBIMH
npodecCHOHANBHBIMU 33[a4aMy. [ paMOTHO MPUMEHSTh BEIOpaHHBIE METOBI Ha IIPAKTHUKE C
YYETOM HX BO3MOXHOCTEH 1 OTpaHWYIEHHH. ATaTHPOBATh CYIIECTBYIOMNUE U
pa3pabaThIBaTh HOBbIE METOMKH I10]] KOHKPETHBIE HccleoBaresbekre nenu. CoueraTsb
Pa3IHYHBIE TOAXOABI AT KOMIUIEKCHOTO PEIIeHUs HayJHbIX mpobieM. OreHnBaTh
JIOCTOBEPHOCTb U TOUHOCTH [OJIY4YEHHBIX PE3yIbTaTOB.

Baaaerb npakTH4eCKHM ONBITOM (TPYAOBBLIMM AelicTBMSAMHU): BianeTrs HaBbIKamMu:
OpraHu3alluy U INIAHUPOBAHUS HAayUYHbIX HCCIIEA0BaHUM, cOopa U cucTeMaTH3aluu
SKCIIEPUMEHTAIBHBIX JAHHBIX, KPUTHIECKOTO aHAIIN3a MOIyYEeHHBIX PE3yIbTaTOB C
HCIIOJIb30BaHIEM COBPEMEHHBIX METOJJOB 00paboTKH HH(pOpMaIMY, HHTEPIPETALNH TaHHBIX
B KOHTEKCTE ITOCTABJICHHBIX 3a/1a4, (POPMYINPOBAaHHS 0OOCHOBAHHBIX BEIBOJOB M HAYIHBIX
peKoMeHJanuii, opopMIICHNS Pe3yIIbTaATOB HCCIEOBAHMUS B COOTBETCTBHU C
aKaJeMHYECKIMH CTaHAAPTaMH, CTIOCOOHOCTBIO KOPPEKTUPOBATh X0 MCCIIEIOBAHUS Ha
OCHOBE IIPOMEXXYTOUHBIX PE3YJIbTATOB U aJallTUPOBATh METOAUKHU I10/] KOHKPETHbIC HayUHbIE
3a7aqn.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
5

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 55 55
Jlekmmonnoe 3ausartue (J13) 10 10
JlaboparopHo-npakTudeckoe 3austue (JII13) 39 39
Kosmoksuym (K) 6 6
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 38 38
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 38 38
ITpoMesKyTOYHASI ATTECTALMS:
KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3

B yacax: OT/] = 96 96
O6ﬂlaﬂ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 32 3.00 3.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

5 cemecTp

Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Pasznen 1. TepMoauHaMuKa

OIIK-2.1 /12

Tema 1. I 3ak0oH TepMOAMHAMUKU

OcHOBHBIE TIOHATHS XUMIUYECKOH TepMoanHaMuky. Pabora,
TEIUI0Ta, U3MEHEHNE BHYTPEHHEN sHepruH. | Havano
TepMOIUMHAMUKY. DHTanbnus. Kanopruaeckne ko3 GHUIIEHTEL.
Pacuer paGoThI M TEIUIOTHI B PA3IHYHBIX TEPMOJAHHAMUYECKHX
npoleccax.

OIIK-2.1]12

Tema 2. Tepmoxumus

3akoH ['ecca. YpaBaenne Kupxrodpda B mupdpepeHnnanbHoi u
MHTErPAIbHON (hopMax.

OITK-2. 112

Tewma 3. Il 3ak0H TepMOAMHAMHUKH

Tepmoaunamuueckuii KIIJ. Hukn Kapno. II Hauano
TepMOJMHAMUKH. YpaBHeHUs Knaysuyca. DHTponusl.

OIK-2.1J12

Tema 4. XapakTepucTuuecKue
TEepPMOANHAMHIECKHE (PyHKIIH.

XapaktepucTHyecKie TepMoanHaMmdeckue GpyHkuuu. Kpurepuu
TEpMOIMHAMHUYECKOTO PABHOBECHS B 3aKPHITHIX
TepMOIUHAMUYECKHX cucTeMax. CBsI3b TePMOJMHAMUYECKIX
(GYHKIUI ¢ MaKCUMAJIBHO ITOJIE3HO paboToi. YpaBHeHus ['uboca-
I'enbmronbia. CucTeMbl IEPEMEHHOTO COCTaBa. XUMHYECKHH
MOTEHIMAII KaK MapuuaibHasi MOJIIpHAs BEIWINHA. Y PaBHEHHS
I'n66ca-/lrorema. XuMHYECKHI TOTEHIMAT KOMIIOHEHTA B
HJCANbHON Ta30BOM CUCTEME.

OIIK-2.1 /12

Tema 5. OCHOBEI XMMHYECKOM
TEPMOJUHAMUKH

Peanbnble rassl. @yrutuBHocTh. KoHIeHCHPOBaHHBIE CUCTEMBL.
3axoH Payns. Peanbnble pacTBopbl. TepMmonuHaMuyueckast
aKTHBHOCTb. TepMOAMHAMUKA XUMHYECKOTO PABHOBECUSL.
YpaBHEHHUS U30TEPMbI XUMHUIECKOH peakInu, H300apbl 1 H30XOPbI
Baur-T'odda. 11 Hagano repmoxnHamuku. TemnoBas Teopema
Hepucra. Iloctynar [Inanka. [lpumenenue nocrynara [1nanka k
pacueTy abCONIOTHBIX 3HAYCHUH SHTPOIHI YHCTHIX BEIECTB.

OIK-2.1]12

Tema 6. ®a3zoBble paBHOBECHS.
OCHOBHBIE THIIBI JHArPaMM.
KonnuraruBHble CBOMCTBA

Tepmonuaamuka (a3oBbIX paBHOBecHH. OCHOBHEIE TTIOHSTHS:
YHCIJIO COCTABIISIONINX BELIECTB, YHCIO KOMIOHEHTOB, YHUCIIO
creneHel cBoboxsl. [Ipasmio ¢a3 ['nbbca. Ypasuenne
Knaneiipona-Knaysuyca. /lnarpamma cocTostHUS
OJIHOKOMITIOHEHTHOM CHCTEMBI. J[ByXKOMIIOHEHTHbIE CUCTEMBL.
PaBHOBecHe xuaKOCTh-TIap. 3aK0oH Payisa. OCHOBHBIE THIIBI
quarpamM. 1 u 2 3akonsl KoHoBasoa. dpakiinoHHas IEPEroOHKa.
bunapHble cucTeMBI C OTPaHUYEHHON B3aHMHOU PAaCTBOPHUMOCTBIO.
Pacripeznenenne TpeTbero KOMIIOHEHTa MEXKTY ABYMS
HECMEILIHMBAOIIUMUCS KUAKUMH (hazaMu. DKCTPAKIMS.
PaBHOBecHe KHIKOCTB - TBepAast (aza, BBLACIIOMACS U3
pacTtBopa. JluarpaMMbl COCTOSIHUSL [UI1 CUCTEMBI, COCTOSIILIEN U3
JIBYX KOMITOHEHTOB, 00pa3yIOII¥X IIPOCTYIO IBTEKTHKY. bruHapHbIe
CHCTEMBI C OHIM JIETyYHM KOMIIOHEHTOM. PaBHOBeCHE KUIKHUI
pactBOp-TBepaas (asa. PaBHOBecue )KuAKMil pacTBOp-TIap.
KomnuratusHble cBoWicTBa pa30aBIeHHBIX paCTBOPOB.
Kpuomerpust. D0yanockonsi. OCMOTHYECKOE JIaBJICHHE.

Pasgen 2. Daekrpoxumusa. Kuneruka

OIK-2.1J12

Tema 1. TepmoarHaMUKa XUMHUYECKOTO
HMCTOYHMKA TOKA

XUMHUYECKHA UCTOYHUK TOKA. [IpHHIMITHANIBHOE YCTPOKUCTBO.
TepmoauHamuka ranpBaHdeckoro snementa. D/IC. YpaBHeHne
Hepncra. Pacuer n3MeHeHHi TepMOJMHAMUYECKUX QYHKIUH U
KOHCTaHT PaBHOBECHS HA OCHOBAHUH DIICKTPOXHAMUICCKUX
JaHHBIX. DIIEKTPOAHBIE PEaKIUH. DIEKTPOIHBIH TOTEHIIUA.
IIpaBmna IUPAC.

OIIK-2.1 /12

Tema 2. Knmaccuduxanust 371eKTpoJI0B.
IoTeHnMOMETpUYECKHE METOIBI
aHamusa. Kongykromerpuueckue
METO/IbI aHaNIN3a

Krnaccnguxarmys 31eKTpoaoB. DIEKTPOIbI C aKTUBHEIM
3JEKTPOAHBIM MaTepHaioM. DaekTpoas! I poma. Dnextposst 11
poxma. OnpeneneHne KOHCTAaHTHI IPOU3BEICHUS PACTBOPUMOCTHI
TpyaHopacTBopuMsIX coneil (KIIP) Ha ocHoBaHUU
NEKTPOXUMUIECKUX JAHHBIX. DIEKTPOJIBI C HHEPTHBIM
JNEKTPOAHBIM MaTepHanoM. Pes-okc 3IeKTPOIbI.
IlepmanranaTHblif 351eKTpo. XUHTUIPOHHBIN 31eKTpo. I'a30BbIe
95eKTpoibl. IoHOOOMEeHHBIE AeKTpoibl. CTEKIISIHHBII AIEKTPOI.
Teopus Hukonbckoro. IloTeHnmomMeTpiudeckue METOIbI aHATU3A.
Mubdysuonnsiit norennuan. O0mas XxapakTepucTuKa
raJbBaHMYECKUX Ienel. Pu3ndeckre U XUMUUECKHC IeTIH.

OIK-2.1]12

Tema 3. dopmanbHas KUHETHKA.
[Ipocteie peakuu. OnpeneneHue
HOPSAKA PEaKINN

Kunernka xuMudecknx peakiuid. OCHOBHBIE MOHSTHS.
HeoOpatumsie peakuuu 1 u 2 nopaaka. HeoOpatumele peakiun n-
nopsaka. MeTompl olpeiesIeHUs] MOPSAKa XUMUIECKOH PEeaKIIH.




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

4 |OIK-2.112 Tema 4. CroxXHbIE XUMIYECKHE Cr0>KHBIE XUMHYECKUE PEAKIUU: 00paTUMEIE, TTapaJuIeIbHBIE,
peaxuuu HOCJIEJOBATEIIbHBIC PEAKI[MH. 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH
PEaKIin OT TeMIEepaTypsl. Y paBHeHNE AppeHnyca. DHeprus
akTuBauuu. OCHOBHBIC TEOPUH B KHHETHUKE XUMUYECKHX PEaKIHUii.
Karanus. ®epmenTaTuBHBIN KaTanu3. Y paBHeHue Muxasnuca-
MeHTeH.

3.2. Hepe'leHL pa3aejoB, TEM QUCHHUIIJIUHBI JdA CAMOCTOATECJIBHOI0 M3YUYCHUA

o0yyaruumMmcs
Paznem,l 1 TCMbI JUCHUINIMHBI AJId CAMOCTOATCIBbHOIO U3YUCHUS 06y‘-IaIOH_II/IMI/IC$I B IIporpamMme HE

IIPEyCMOTPEHBI.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabl |Ilepuon o0yuenust (cemectp). [lopsinkoBbie Homepa u |KosuyecTBo | Buabl Tekyuiero | @®opMbl npoBeeHust
n | yueOHBIX HAHMEHOBaHUs Pa3/ieioB (MPH HAJUYMH), TEM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIs
/m | 3ansTHIE* Y4eOHBIX 3aHATHIi KOHTAKTHOIi | yceBaeMoCTH®* cneBaeMocTH***

padorh! KI1|0Y|OM|OK|JIP|TD
1 2 3 4 5 6 (71819 1]10]11
5 cemecTp

Pa3nea 1. TepmoamHaMuKa

Tema 1. | 3aKk0H TEPMOIHHAMHKHI
1 J3 OCHOBHBIE TOHATHS XUMHYECKOH TEPMOJMHAMHUKH. | 2 I 1 1 1

HAyaJI0 TepMOAUHAMUKU. TepMoXUMUs.
Tepmomgnnamugeckuit KIIA. Lukn Kapro. 11 Havano
TepMOAMHAMHKHU. DHTponus. Kpurepun
TEPMOJMHAMHYECKOTO PABHOBECHUS B 3aKPBITHIX
TEPMOJMHAMUUYECKUX CUCTEMAX
2 JIII3 I 3akoH TepMoauHAMUKH. PacueT paboThl, N3MEHEHUS 3 bl 1 1 1
BHYTpEHHEU 3HEPTHH, H3MEHEHHUS SHTAJIBIINH B
Pa3JIMYHBIX TEPMOAMHAMUYECKUX NPOLIECCax
3 JITI3 TemioTa B pa3IuYHbIX TEPMOINHAMUYECKHX MPOLIECCAX 3 T 1 1 1 1
Tema 2. Tepmoxumus
JITI3 Tepmoxumusi. 3akoH I'ecca 3 T 1 1 1 1
5 JITI3 Tepmoxumusg. Ypasaenue Kupxrobda 3 T 1 1 1 1|1

Tema 3. 1l 3aKk0H TepMOIUHAMUKH

6 JIII3 |1l magano TepMonuHaMuKky. Pacuet sHTponuu B 3 T 1| 1]1 1)1
Pa3IUYHBIX T/ mpoleccax

Tema 4. XapakTepuCcTHUECKHE TEPMOINHAMUYECKHE DYHKIIHH.

7 JIII3 | XapakTepucTHiecKrue TEpMOJMHAMHYECKHE (PYHKIIHH. 3 T 1| 1]1 1)1
XUMHUYECKOE PABHOBECHE

Tema 5. OcHOBBI XUMHUYECKON TEPMOIMHAMUKH

8 J3 CucTeMsbl IEpEMEHHOT0 cocTaBa. PeanbHble pacTBOPEL. 2 bl 1| 1]1 1]1
TepmonrnHamuka xumudeckoro pasHosecus. 111 nHauano
TEPMOTUTHAMHUKH

Tema 6. ®azoBbie papHoBecHs. OCHOBHBIE THIBI quarpaMM. KosmuraTuBHbIe CBOMCTBA

9 I3 TepmoauHaMuKka (a30BBIX paBHOBecHH. brHapHbIe 2 pil| 111 1|1
CUCTEMBI C OTPAaHUYCHHOH B3aMMHOMN paCTBOPHUMOCTbIO.
KomnuratuBHble CBOWCTBA pa30aBlICHHBIX PACTBOPOB.
OcMOTHYECKOE TaBICHUE

10 JIII3 | ®dazoBble paBHOBecHs. OCHOBHBIE THIIBI JHAarPaMM. 3 T 1| 1]1 1]1
KomnnuratusHble CBOWCTBA

11 K Tekynmii pyOexHBIH (MOIYJIBHBINH) KOHTPOIB 10 3 P 1|11 ]1([1]1

paszgeny 1. TepMoauHaMuKa

Paznen 2. DnexkTpoxumusi. KnHeTnka

Tema 1. TepMonuHaAMUKa XUMHYECKOTO UCTOYHHUKA TOKA
12 JI3 XUMHUYeCKUil HCTOUYHUK ToKa. TepMonuHaMuKa 2 bl I 1)1 1({1]1

ranpBaHrgeckoro aemenTa. DJIC. YpaBaenune HepHera.
Knaccuduxarus snextponoB. [ToTeHIIOMETpUIeCKIe
METOJIbI aHAJIHM3a

13 JITI3 TepMoIMHAMUKA XHMHUYECKOr0 HCTOYHUKA TOKA 3 T 1 1 1 1 111

Tema 2. Kimaccudukaius snekrpogos. [loTeHImoMeTpruyecKre MeToAbl aHanu3a. KOHIyKTOMETpHUEeCKHE METOIbI aHAIN3a
14 JI13 Knaccugpukanus snekrponos. [loTeHnmomerprdeckne 3 T 1 1 1 1 (1(1

MeTo/bl aHanu3a. KonaykToMeTpudeckue MeTo bl
aHaJm3a

Tema 3. ®opmansHas kuHeTuka. [Ipocteie peakimn. OnpeeieHre IoPpsIKa PeaKIuu
15 J3 KuneTtnka xummaeckux peakuuii. MeTosl onpeneneHus 2 I L1 ] 1] 1(|1]1

Hopsiika XuMU4YecKoi peakiuy. Cl0oKHbIC XUMUYECKUE
peakunu. 3aBUCHMOCTh CKOPOCTH XHMUYECKOW peaKInu
0T TeMIepaTypsl. YpaBHeHHe AppeHuyca. DHeprus
AKTHBALIUU
16 JIII3  |DopmanbHas kuHeTHKA. [IpocThie peakuuu. 3 T L1 |1 ]1([1]1
OnpeseneHye NOpsIKa Peakuu
17 JITI3 KonopuMeTprueckre METOIbI HCCIETOBAHMS 3 T 1 1 1 1 [1]1




Ne | Buabl |Ilepuon o0ydenust (cemectp). [lopsinkoBbie Homepa u |KosuyectBo | Buabl Tekyuero | @®opMbl NpoBeieHUs
| y4eOHBIX HANMEHOBaHUS Pa3/ieioB (IPU HAJWYHH), TEM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIS
/n | 3ansTHIT* Y4eOHBIX 3aHATHIl KOHTAKTHOIi | ycrieBaeMoCTH ™ * creBaeMocTH* **
padoThi KI1|0Y |0 |OK 1P| T
1 2 3 4 5 6 [ 71819 ]10]11
Tema 4. Cli0)XKHBIC XUMHUYECKHE PEAKITIHI
18 JITI3 Cl0KHbIE XUMHYECKHE PEAKIIHH 3 T 1 1 1 1 [1]1
19 JIIT3 BrnusiHMe TeMIepaTypbl Ha CKOPOCTh PEAKLIUH. 3 T 1 I 1|1 ]1]1
YpaBHeHne AppeHunyca
20 K Texymumit pyOeXHBIH (MOIYJIBHEINH) KOHTPOIB 10 3 P 1|11 ]1([1]1
pasgeny 2. Diuekrpoxumust. Kunernka
21 3 3auer 3 I1A 1 1 1
Bcero B cemecTpe 58 2018120 [10[16]20
Bcero mo gucuuninHe 58 20118120110 f16(20

(*, **, *** cMoTpU yClIOBHBIE 0003HAYEHUS)

YciaoBHBIE 0003HAYECHUSA

Buapl yueOHbIX 3aHATHI*

Buabl yueOHbIX 3aHATHI

CoxkpamiéHHoe HaMuMeHOBaHHe

JleximoHHOE 3aHATHE Jlexus JI3
JlaGopaTopHO-TIIpaKTHYECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
Komnnoxsuym Komnoksuym K

Buapl Texymiero kontpods ycneBaemoctu (BTK)**

Buas! Tekyimero KOHTpoJist CoxpaménHoe Copnepixanune
ycneBaemoctH (BTK) HauMeHOBaHUe
Texymmuit Juctmmmaupytomuii | J] | KorTpons nocemaemocTtr 3aHATHI 00y9aroIMCst
JTUCHMILTMHUPY IO I
KOHTPOJIb
Texymmii TeMaTH4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronuMcs 3HAHHH, yMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AesTebHOCTH MO TeME 3aHATUS
Texymuit pyOexHbIi Py0exHbIit P | Ouenka ycBoeHust 00y4aromuMcst 3HaHUH, YMEHUH U OTbITa
KOHTPOJb MPaKTUIECKOH AESTEIFHOCTH MO TeMe (pa3aery, MOLYIIO) JUCIUILTHHBI
®opMBI TPOBEICHUSI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***
Ne | opmbl npoBeJeHUS TEKYIEro KOHTPOJIS Texnnyeckoe u Bo3Mo:kHOCTh IPOBeJeHUS TEKYLIero

ycneBaemocTu odyvaromuxcs (PIITKY) COKpaléHHoe KOHTPOJIsI yCIIeBAeMOCTH 110 BHJaM
HaHMeHOBaHHe KOHTPOJIS
pi | T P
1 | KonTpousb npucytcrBus [IpucyrcrBue KIT | +
2 | Onpoc ycTHbIi Omnpoc ycTHbIH oy +
3 | Ompoc nucsMeHHbIH Onpoc nucemennsiit | OIT +
4 | Onpoc KOMOMHHPOBAHHEIH Omnpoc OK +
KOMOMHHMPOBaHHBIN
5 | IlpoBepka 1abopaTopHOii paboThI JlaGoparopHas JIP +
pabora
6 | TectupoBanue B AIEKTPOHHOU Popme TectupoBanue §iC) +




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp ®opma NPOMeKyTOUHOM ®opma npoBeicHUs IPOMEKYTOUHOM aTTecTAUU
aTrecTapuu****
1 2 3
5 3auer Kontpons npucyrersus, Onpoc nucbMeHHbIH, TecTupoBaHue B 31€KTPOHHOM
ceMecTp dopme

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA

CoxpanménHoe HaMMeHOBaHHE

3ager

3auer

[3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,
COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

5 cemecTp
Co0TBETCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHHsT TEKYLIEro Koa-Bo . Make. KoJ- CHTHHTOBBIM GaIaM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | BO 0aJLU10B
TK|[BTK|Ot.. | Xop. | YaoB.I.
Onpoc YCTHBIN oy 12 156 B T 13 9 5
JlaGoparopro- JII3 Onpoc NHChbMEHHBIH OI1 6 78 B[ T 13 9 5
MPaKTHYECKOE 3aHATHE
IIposepka maboparopHoii padorsr | JIP 6 78 B[ T 13 9 5
Onpoc KOMOMHMPOBAHHELIT OK 2 702 B P 351 | 234 117
Konnoksuym K i
y TectupoBaHue B 3J€KTPOHHOM ™ P 702 Bl p |351 234 117
dbopme
CymMma 6ajuIoB M0 JUCHHUIIMHE 38 CEMECT] 1716

Kpurtepun BbICTaBJICHUSI OLCHOK NPH NMPOXO0KACHUU MPOMEKYTOYHOM arTecTauuu B Gopme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalollerocss U pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA M0 AUCHHUILIMHE (MOYJ/II0) MJIU €€ YaCTH B ceMecTpe)

5 cemecTp

Mxana Kputepum BbICTaBIeHUS OLIEeHKH
OLICHHBAHUS
«32YTEHO» PeiitiaroBsIii 6amut — He MeHee 60 % (He menee 600 6aIoB)

u
IMoy4eHue OLEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOXKICHHE KAXKIOT0 TEKYIIEro pyOeKHOr0 KOHTPOJIS B
CEMECTpE

«He 3auTeHO0» |PeiiTunroBslii 6amn — menee 60 % (Menee 600 GannoB)

W/WIi

[MomyyeHue OLEHKH HIKE «yJOBIECTBOPUTEIBHOY 3a MPOXOKICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOr0 KOHTPOJISI B
CEeMECTpe WIH He TPOXO0XkKJICHHE PyOEI)KHOTO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

5 cemectTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

«Puznyeckas XuMHsD)

3a4eT COCTOUT TECTOBOM 4YacTHU W KOMOMHHPOBAHHOTO ONPOCA, KOTOPBIM BKIIIOYAET
NUCbMEHHYIO (3 3a7aHusi) W YCTHYIO dYacTu. llepedyeHbp BOMNPOCOB TECTOBOW YacTH U
KOMOMHHMPOBAHHOIO OMpOCca BKJIIOYAET MaTeprail BCEX MOTyJICH:

Xumuyeckas tepmoauHamuka. I u II Haya0 TepMoaAMHAMMKHI

OcHOBHbIE IOHATHS TEPMOAMHAMUKH: TEPMOJIMHAMUYECKAs! CUCTEMA, TapaMeTpPbl SKCTECHCUBHbIE
Y MHTEHCHUBHBIC, (DYHKIIHS COCTOSIHUS, €€ CBOWCTBA. Y PaBHEHUS COCTOSHHS.

ChopmynupyiiTe paznuaus MEx Iy U30JIMPOBAHHOM, 3aKPBITOM U OTKPHITOH CHCTEMAaMHU.
[IpuBeauTe MpuMeEphI TAKUX CUCTEM.

I Hayano TepMOIMHAMUKH. 3aUIINTE MATEMAaTHIECKOE BBIpaKeHUE B MU PEpeHITNATBHON 1
MHTErpasibHON Qopmax. UTo Takoe paboTa, TeII0Ta, BHYTPEHHSS SJHEPIUsl, SHTAIIBIINS.
[TpuBeauTe npumepsl GyHKIMHA COCTOSIHUS M (PyHKIUH mporiecca. Kakumu cBoiicTBaMu o0nagaer
(GYHKIUS COCTOSIHUS?

HyneBoii 3ak0H TEpMOJIMHAMUKU. DMIIUPUYECKAs TEMIIEPATypa.

TermmoeMKoCcTh. PU3NYECKHUI CMBICH YIETBHOW U MOJIIPHOW TEIIOEMKOCTH. EMHUIIBI
u3MepeHus. CBs3b MEXAY TEIIOEMKOCTbIO pU P=const 1 TeroeMKocTbio pu V=const J1st
uJcalbHBIX Ta30B (ypaBHeHUE Maiiepa).

Tenmora. OHpC[[GJIeHI/Ie TCIJIOTHI B U30TCPMUICCKOM, U30XOPHUICCKOM, H306aqu€CKOM
nmpouneccax. TennoTra IUKINISCKOrO nmpomnecca.

Anmabatuyeckuii mporecc. Y paBHeHus anuadatel. PaboTa u TeruioTa B aanadaTtnyeckom
nporiecce.

1 Monp maeanpHOTO Ta3a n3006apuyecku npu P, pacmmpserca ot V, 10 V,, 3aTeM H30TEPMUIECKH

C)KMMAFOT JIO HCXOTHOTO 00beMa U TIPU 3TOM 00BEME JIOCTHTACT HCXOTHOTO COCTOSTHUS.
[TpencraBbTe mporiecc Ha auarpamme p(V). Kak HaszpiBaetcs Takoi mporecc? Kak rpadpudecku
OTIPEICIIUTE TEILIOTY 3TOTO Iporiecca? SBIsieTcs TEIUIOTa MOJIOKUTEILHOW UITN OTPHUIIATETHHON
BeNMYMHOM? OTBET MOSICHUTE.
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12.

13.

14.

15.
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2 MoJIb 1-aTOMHOTrO UJI€aIbHOTO ra3a HaXoAATcs Mpu AasneHuu P, n oobeme V. I'a3
anabaTUYECKU CKUMAIOT J10 V,, 3aT€M H30XOPUYECKHU TIOHMKAIOT TEMIIEPATYPy, U JAaBJICHHE ra3a
CTaHOBMTCS PaBHBIM P,, a 3aTeM M30TEPMUYECKH PACIIUPSAIOT JI0 HCXOJHOTO 00BbeMa.

[IpeacraBpTe mponiecc Ha quarpamme p(V). Uemy paBHO M3MEHEHHE BHYTPEHHEH SHEPTUH B 3TOM
nporecce?

TemoBoit a3 pexT xumuueckoit peakiuu. BiusHue TemnepaTypsl Ha Te10Bol AG¢dexT
xumuueckoi peakuuu. Juddepennumansuas popma ypaBuenus Kupxroga. WurterpanbHas
¢dbopMa ypaBHEHUS MPU YCIOBUH: a) TEINIOEMKOCTH YYaCTHUKOB XUMUYECKON peakuu He 3aBUCST
OT TeMIEePaTypbl; 0) TEIIOEMKOCTH YYaCTHUKOB XUMUYECKOM peakuy 3aBUCAT OT TEMIIEPATYPHI.
[Tpusectu rpaduxu 3aBucumoctu (AH__ ) ot remneparypsl (T).

p-Ln

OcHoBHble hopmynupoBku Il Hauana Tepmogunamuku. ®opmynupoku Kimaysuyca u Tomcona.

MaremaTtnueckoe BeipaxkeHue Il Hayana repmonnnamuku. PaBenctBo Knaysuyca. HepaBeHncTBo
Kinaysuyca.

[Tonsitue saTponuu. Kakumu cBoricTBamu o0namaet sHTponus u ee n3meHenne? Kak usmensercs
SHTPONUS MPU NEPEeXo/ie BEIIECTBA U3 TBEPAOTO B )KHUJIKOE M ra3000pa3HOE COCTOSTHUE?

DOHTpoMNuUs KaK QYHKIHS COCTOSAHUSA. VI3MeHeHue SHTPONnY KaK KpUTEpHil paBHOBECHS B
n30MpoBaHHOM cucteme. [IpuBenuTe rpaduk 3aBUCUMOCTH SHTPOIIUU OT MYTH Ipolecca B
M30JIMPOBAHHOM CHUCTEME.

Huxnuyeckue nporeccel. Tepmonnnamuueckuid KII/. [ukn Kapuo. [Ipuseaute nukin Kapuo Ha
nuarpamme P(V). KITJ mukna Kapuo. CoiicTa mukiia Kapho.

Pacuert sHTpOnUM B pa3NuUHBIX TEPMOJUHAMHUECKUX MPOIIECCAaX C UCATbHBIM ra3oM:
H30XOPHUYECKOM, H300apUUECKOM, U30TEPMHUUECKOM, aTUa0ATUYECKOM.

1 MOJIb MIEaTbHOTO ra3a HaXoAUTCA npy AaBineHun P, u o6beme V. I'a3 annabatnyecku
CKMMAIOT 110 V,, 3aT€M M30XOPUYECKH MOBBIIIAIOT TEMIIEPATYPY, ¥ JaBICHUE Ta3a CTAHOBUTCS
paBHEIM P,, a 3aTeM H30TEPMUYECKU PACIIMPSIOT 10 HCXOJHOI0 00bEMa U IIPU 3TOM 00beMe

BO3BpallarOT B HCXOAHOC COCTOSAHUC. Hpe)lCTaBBTe nponecc Ha Juarpamme p(V) IIeMy PpaBHBI
HN3MCHCHUS SHTPOIINU U SHTAJIBIIMU B 3TOM npouecce?

XapakrepucTu4ecKue TepMOAUHAMUYECKUE (PYHKIMU. XUMHYECKOe U (pa30BbIe PABHOBECHS

O6benunenHoe ypaBuenue | u Il Hauana TepmoanHaMuku. XapaKTepUCTHUECKHE
tepmoauHamuueckue ¢pyHkiuu U, H, G, F. [Ipupamenne pynkuuit dF, dG (AF, AG). Ux



SHAYCHUC IJId OIMMUCAHUA COCTOAHUS PABHOBCCHA U BOSMOKHOCTU CaAMOITPONU3BOJIBHOT'O
MMPOTCKAaHUA MPOLUECCOB B 3aKPBIThIX TCPMOJUHAMUYICCKUX CUCTEMAX. HpHB@}II/ITC Fpa(bI/IK
3aBUCUMOCTH 2Hepruu ['md0ca ot mytu npouecca ripu P, T=const.

TemmepaTypHas 3aBUCUMOCTh MaKCUMaJIbHOM paboThl. YpaBHeHHe [ nO6ca-I enpmromniia B
nuddepennranbHol hopMe U HHTETpaTbHOM (popmax.

CucreMbl IEPEMEHHOI0 COCTaBa. XMMHUUECKHM MOTEHIIMAJ KaK NapluaibHas MOJISpHAs BEIUYMHA
HKCTEHCHBHOTO CBOMCTBA cucTeMbl. [IpuBenute BeipakeHus A1 npupamiennii pynknuii dF,
dG g cuctem nepeMeHHOro COCTaBa.

VpaBuenus ['n66ca-/{rorema. Kakve BaskHbIE COOTHOIICHHS MOKHO TIOJIYYHTh, HCTIOIB3YS 3TH
YpaBHEHHUS.

HpI/IBe,Z[I/ITe BBIPAXCHUSA JJI1 XUMHUYCCKOI'O ITOTCHIIKMAJIa KOMIIOHCHTA B UACAJIBHBIX U PC€AJIbHBIX
ra3soBbIX cucTtemMax. Kakue Q)aKTopBI BJIMSIOT Ha 3HAaUCHHE XMMHUUIECKOTO IIoTeHIMaja. Yto Takoe
JICTY4YCCTDh KOMIIOHEHTa? CTaHI[apTHOG COCTOSIHHC B I'a30BbIX CUCTEMAX.

XUMHYEeCKUI NOTEHIMall KOMIIOHEHTA B U/I€aJIbHBIX U PEaJIbHbIX KOHACHCUPOBAHHBIX CUCTEMAX.
Kakue (axTopsl BIUSIOT HA 3HAUEHHWE XUMUYECKOTO MoTeHIrana. Yto takoe
TEPMOJUHAMHYECKast aKTUBHOCTh KOMIOHEeHTa? CTaHIapTHOE COCTOSIHUE B KOHJCHCUPOBAHHBIX
CUCTEMaX.

Uto Takoe xumuueckoe paBHoBecue? OCHOBHBIE KPUTEPUH XUMUYECKOTO PABHOBECHSI.

I[aﬁTe OIPEACIICHUC KOHCTAHTBI PaBHOBECH. Harmmummre BBIPAXCHUC JJII KOHCTAHTBI PABHOBCCHUA

cucrembl. [l sxsorepmudeckoit peakimn: N, +3 H, . - 2 NH,  koHCcTaHTa paBHOBECHS (K,

) IpK¥ HEKOTOPOH TemnepaType paBHa 6.8. Kak nsmenurcs Benuunna K a) npu ysennuenun
xoHueHtpauuu NH, B 2 pasa, 6) Ipu yMEHbIICHUM TEMIIEPATYPbI?
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11.
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YPaBHeHI/Ie HU30TCPMBI XHUMHYCCKOU pCaKknuu. 3anuimre BBIPAXKCHUC JJII KOHCTAHTBI PABHOBCCUSA

mist peaxknnn. CH;COOH  + C,H,OH CH,COOCHy ,, +H,0 . (AH® = 7 xJI»x/Mo1B).
Kak Oyner n3mensarobcs paBHoBecHas kKoHuenTpauus CH,COOC,H, u koHCcTaHTa paBHOBECHUS
(YBEJIMYMTCS, yMEHBIUUTCS, HE U3MEHUTCS) TIPU: @) yMEeHbIIeHHH KoHuenTpanuu H,O;

0) no6asnenuu B cucremy CH,COOH; B) yBenn4uenuu 1aBieHus B 3 pa3a; I') IOHWKEHUH
temneparypbl? OTBeT 000CHYHTE.

XHUMHYECKOE paBHOBecHE. TepMOIMHAMUYECKUE KPUTEPUU XUMUUECKOTO PABHOBECHS IS
3aKpBITHIX TEPMOJUHAMUYECKUX CUCTEM B CiIy4ae, Korjaa peakuus nporekaer npu V, T = const. u
npu P, T = const. Hanmiuure BeIpaykeHUe A71sl KOHCTAaHThI paBHOBecus cuctemel: H,PO, H'+H

,PO, Kak nosiuseT Ha cMelleHHe PaBHOBECHS: a) TPUOaBIIEHUE K PACTBOPY COJISTHOM KHCIIOTHI;

0) nmpubaBneHue K pacTBOpy auruapodocdara HaTpus; B) NpudaBiIeHUE K pacTBOPY
Karajau3aTopa; r) npubdasnenue k pacrsopy KOH?

Bnusinue remnepatypsl Ha KOHCTaHTYy paBHoBecus. [IpuBeaure ypaBHenus nuzodapel Bant-I'odda
B AuQdepeHnraibHol U HHTerpaabHoi popmax. Cxematnyecku n3o0pa3ute rpapuku
3apucumoct K, or T u In K, ot 1/T 11 5H10TEpMUIECKON B DK30TEPMUYECKON PEAKIIUH.
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[TpuBenure ypaBHeHus n3oxopsl Bant-I'opda B nuddepenimanbuoit u nHTErpanbHoi popmax.
Cxemarnuecku n3o0pasure rpaduxu 3aBucumocts K, ot T u In K, ot 1/T mns sHnorepmudeckoi

Y DK30TEPMUYECKON peaKiHil.

Tennoas Teopema HepHcTa Kak popMyIMpoBKa TPEThETO 3aKOHA TepMOIMHAMUKHU. Ee
IPUMEHEHUE JJIsl pacyeTa KOHCTAaHT PaBHOBECHSI.

[Toctynar [1nanka kak opMyJIHpPOBKa TPETHETO 3aKOHA TepMOAUHAMUKH. [IpuMeHeHne
[Toctynara [1nanka k pacueTy aOCONIOTHBIX 3HAYCHUM SHTPOIHKA YNCTHIX BemecTB. Kak
paccuuTaTh U3MEHEHHE SHTPOIUH JIJIsI XUMUYECKUX PeaKiil HA OCHOBAHUHU 3HAYCHHM
CTaHJAaPTHBIX SHTPOMUN YYACTHUKOB XUMUYECKON PEAKIIH.

®dazoBbie paBHOBecHs. OcHOBHBIE KpuTepun (pa3zoBoro paBHoBecus. [Ipasumno ¢a3 ['mb60ca.
[TpumenuTe npaBuito a3 st pa3InIHbIX QUTYPATHBHBIX TOYEK HA (Da30BOM AHarpamMme
KHJIKOCTB-TIAp JIJISl CHCTEMBI, COCTOSIIIEH U3 BYX JIETYYHX KOMIIOHEHTOB, TIpu P=const

Uro Ha3piBaeTcs a3oi, YMCIOM KOMIIOHEHTOB, BAPHAHTHOCTBIO cucTeMbl? [lepeunciaure
ycnoBus ¢a3oBoro paBHoBecus. 3anuiute ypaBHenune Knaneitpona-Knaysuyca. s
paBHOBECHS KUAKOCTb-Iap MPUBEAUTE IpaK 3aBUCUMOCTH AaBiieHUs (a30BOTo nepexoa oT
teMriepatypsbl. J{Jis kakux ¢Ga3oBBIX MEPEex010B TpUMEeHNMO ypaBHeHHe Kinaneiipona-Knay3uyca?

OnpenenuTe TAN TAArpaMMBbl. Y K&KUTE 00JIACTH CYIIICCTBOBAHUS KHUJIKOCTH, TBEPJOTO BEIISCTBA
v napa Ha ga3oBoit guarpamme. PaccunTaiiTe 4nciio cTeneHei cBOOOIbI ISl KaXKI0M 001acTu
nuarpaMmbl. (1 pa3nmudHbIX AHarpaMm).

JwnarpaMmma cOCTOSIHUS OJJHOKOMIIOHEHTHOM CUCTEMBI 1711 HOPMAJIbHOM JKUJIKOCTH. Y KQXKUTE
00J1aCTH CYyIIeCTBOBaHUS KHIKOCTH, TBEPIOTO BEIIECTBA U TIapa Ha (a30BOM AuarpaMmme.
PaccuunraiitTe ynciio cteneHei CBOOOIBI ISl KaXKI0M 001aCTH THarpaMMBbl.

JnarpaMmma coCTOSIHUS OJJHOKOMIIOHEHTHON CUCTEMBI [ aHOMAJIBHOM JKMJAKOCTU. Y paBHEHUE
Knaneiipona-Knaysuyca nis ¢a3oBsix nepexonoB | pona. Ykaxkure 06JacTh CyIecTBOBaHUS
KUIKOCTH, TBEPJIOTO BEIIECTBA U Napa Ha ¢a3oBoi guarpamme. Paccunraiite 9yucio creneHen
CBOOO/IBI IJIs1 K&KI0M 001aCTH TUarpaMMBl.

Jlnarpamma COCTOSIHUS CUCTEMBI, COCTOSIIIEN U3 ABYX KOMIIOHEHTOB, HEOTPAHHUUYEHHO
PacTBOPUMBIX B JKUJKOM COCTOSIHUM U HE PAaCTBOPUMBIX B TBEPJIOM COCTOSIHUU, O0OPA3yIOIIUX
MPOCTYIO 3BTEKTUKY. [locTpoeHne Takux 1uarpaMM Ha OCHOBaHHH SKCIIEPUMEHTAIBLHO
MOJTyYEHHBIX KPUBBIX OXJIAXKICHHUS.

Chopmynupyiite 3akoH Payms. [y kakux cuctem npuMeHuM 3akoH Paynsa? Kakne mpuanabl
MIPUBOJIAT K MOJIOKUTEIBHBIM U OTPHUIATEIbHBIM OTKJIIOHEHUSIM OT 3aKkoHa Payna? Hapucyiite
Juarpammy JaBJI€HHE — COCTaB JiIs TakuX cucteM. C BbIAEIEHUEM MU C MOTJIONIEHUEM TETJIOThI
MPOUCXOIUT 00pa30BaHUE PACTBOPOB C OTPULIATEIBHBIM OTKIIOHEHHEM OT 3aKoHa Payis?
[IpuBeauTe MpuMepHI.
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PaBHOBecue: xuakocTh — nap A1 OuHapHoi cuctemsl. I 3akon KonoBanosa. [lpuBenure
JUarpaMMsl: TEMIIEPATypa — COCTAB, JaBICHHE—COCTaB. Kak onpenenuTs coCTaB rapa U COCTaB
JKUJKOCTHU B TeTeporeHHon o0nactu Ha auarpaMmax. [IpaBuiio peruara.

PaBHOBecue: )xuakocTh — nap i 6uHapHoit cuctemsl. 11 3akon Konosaiosa. [IpuBenure
JIMarpaMMsl ¢ SKCTPEMYMOM: TEMIIEpATypa — COCTaB, AaBlIeHUe-cocTaB. Kak Takue cuctemsl
MO>KHO pa3JIeIMTh HA COCTABJISIONINE KOMIIOHEHTHI?

Yro Takoe azeoTponHas cMechb? CKOJBKO CTeNeHel CBOOOAbl UMEET JBYXKOMIIOHEHTHAs
aseorponHas cmech mpu T, 1 P = const? IIpuBeanTe npuMepsl a3€0TPOIHBIX CMECEH.

[Tepeunciure METOABI UX pa3/ICICHUA.

PaBHOBecue KUIKOCTh-KUAKOCTh B OMHApHOI cucteMe. JlnarpaMma cOCTOSIHUSL ISl CHCTEMBI €
BEpXHEH KpUTHIECKOM Toukoi. Onpenenenre coctana a3, ynucia cTerneHeil CBo00 b1 B
TreTEPOreHHOM 00JIacTH.

®dazoBoe paBHoBecue. OcHOBHOE ycioBue (a3oBoro paBHoBecHs. Dkctpaknus. Chopmynupyiire
3akoH pacnpeaeneHus Hepucra. Ot kakux (pakTOpoB 3aBUCUT YHCIICHHOE 3HaYCHHE
koaddurmenta pacnpenenenus? [Ipumenenue 3KkCTpakuu B papmariiu.

Kpuockonus. YUto Takoe kpuockonudeckas rnmoctosiaHas? Ot kakux GpakTopoB oHa 3aBUCUT? B
KaKoW MOCIe0BaTEIbHOCTH PU OHWKEHUH TEMIIepaTypbl OyAyT 3aMep3aTh pacTBOPHI
caxaposbl, CyJb(ara HaTPUs U XJIOPUCTOTO KAJIHs C OJJUHAKOBOW MaccoBo# aojei? OTeer
MOSICHUTE.

UYro Takoe »0ynuockonusi? Uto Takoe 30ynrockonuaeckas moctossaHas? OT 4ero oHa 3aBUCUT?
Du3nUecKuil CMBICIT Y0YITUOCKOMUYECKON MOCTOSTHHON. Kakiumu sKcriepuMeHTaIbHBIMY TaHHBIMU
HY’KHO pacroJjiarath JJis OnpeesIeHUs] MOJIEKYJISIPHOM Macchl BELECTBA 30yINOCKOMMYECKUM
METOJIOM.

B kakoii mociie1oBaTeIbHOCTH MPH MOBBIIICHUH TEMIIEPATyPhl OYIyT 3aKUIAaTh PACTBOPHI
MOYEBHHBI, TJTIOKO3bl U XJIOPUCTOTO Kallisd C OJJMHAKOBOM MAaccOBOM AoJieii? OTBET MOSICHUTE.

SABnenue ocmoca. OCMOTHYECKOE aBJICHHE JIJIs1 pa30aBICHHBIX PACTBOPOB. Y paBHeHHE BaHT-
I'odda mnsa ocmorraeckoro napienus. Uto Takoe nzoronndeckuii koddduiment Bant-I'odda u
YyeMy OH paBeH JJIsl pa3HbIX TUIIOB 3JEKTPOIUTOB? OmpeieeHne OCMOTHYECKOTO JaBICHUS
METOJIOM KPUOMETPUHU PEATbHBIX PacTBOPOB.

Uro Takoe obpaTHbIit ocMoc? JIJis yero mpuMeHseTcss 00paTHeIi ocMoc B papmarym?
Chopmymnupyiite 3akon Bant-I'odda. [ kakux pacTBopoB cripaBeniuB 3akoH Bant-I'odda?
Urto Ttakoe nzoronndeckuii koadduiment Baut-I'odda u uemy oH paBeH 115t pa3HbIX TUIIOB
AIEKTPOIUTOB?

DJIeKTPOXUMHUS



TepMOJII/IHaMI/IKa XHUMHUYCCKOI'oO UCTOYHHKA TOKaA. YCTpOﬁCTBO XHUMHUYCCKOI'0O UICTOYHHKA TOKA.

Onexrpoasmwkymas cuna (OJ1C). Onpenenenne AGe,, AH®, ., AS°, . peaknuii, IpOTEKAIOMIMX B

TaJIbBAHUYCCKOM 3JICMCHTC Ha OCHOBAHHH 3JICKTPOXUMHUYCCKUX JaHHBIX.

DnekTpoaHblid noteHuan. Kakum o6pa3om ero moxxkHo uzMmeputh? Kakue hakTophl BIUSIOT Ha
BEJIMYMHY 3JIeKTpoiHOoro noreHnuana? [Ipuseaure ypasuenne Hepuera. CtangapTHbIN
BOJIOPOJHBIN 3JIEKTPO] CPABHEHUS.

Onektpoasl [ pona. ['ae ucnonbzyrorcs 3nekTpob! I poga. UTo Takoe MEAHO-IIMHKOBBIN 3JIEMEHT
Hanusns-SAxko6u? [IpuBeauTe cxemy U yCIOBHYIO 3alIUCh djieMeHTa. Kakue momypeakuuu
MPOTEKAIOT Ha €ro AJIEKTPOIax?

Onextponsl 11 poxa. XmopcepedpsiHbiii aaekTpoa. [IpuBeauTe 3IeKTPOIHY IO PEAKIIUIO,
ypaBHeHHe HepHcTa Aiis 2JIeKTpOIHOTO MOTEHIMAlIa, YCIOBHYIO 3alUch AiekTpoaa. [lpumenenue
anektpoa. [lpuBenure npumep 31EKTPOXUMHUYECKOM LIETIH € XJIOPCEPEOPSIHBIM 3JIEKTPOJIOM ISt
n3mepennst pH. Kakyto GyHKIHMIO BBITIOIHSET 3TOT 3JIEKTPO B TaHHOU 11enu?

Onexrponst II pona. IIpumenenune Dnexkrponos I pona u Il pona nis onpenenenus K,
TPYJHOPACTBOPUMBIX COJICH.
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3anummure ypaBHeHne HepHcTa a1 37€KTpOIHOTO MOTEHITHANA CIEAYIOIINX CUCTEM B BOJIHBIX

pactBopax: a) I,(TB) + 28 21, 6) MnO,” + 8H" + 5& Mn*" + 4H,0. YkaxuTe, 1

KaKHX U3 9TUX CUCTEM BOCCTAaHOBHUTEIbHBIE OTEHIIMANBI 3aBUCAT OT pH cpenbl, U Kak 3Tu
MOTEHUUAIBl OYAYT U3MEHATHCS (YBETUUUBATHCS WM YMEHBIIATHCA) PU JO0OABICHUU B PAaCTBOP
HEOOJIBIINX KOJTUYECTB KUCIOTHI WU IIETI0YH.

Meramnookcuanbie 3neKkTpoibl Il poga. [IpuBenute 371eKTpOAHYIO PEAKIINIO, BBIPAKEHUE JJISI
3JIEKTPOJIHOTO TTOTEHITHANA, YCIOBHYIO 3aluch dekTpoaa. [Ipumenenue snexrpona. [Ipuseaure
MIpUMEP IEKTPOXUMHUUECKON IETH ¢ CYPhMSHOOKCHIHBIM JIEKTPOJIOM JUTsl m3MepeHus pH.
Kaxkyto (pyHKIHIO BBITIOJHSET 3TOT JISKTPO B TAHHOU 11eTn?

DJIEKTPO/bl C UHEPTHBIM DJIEKTPOJIHBIM MaTEPUATIOM. XUHTUIPOHHBIN AJIEKTPO. 3alMIINTe
JJEKTPOAHYIO peakIuio, ypaBHeHre HepHcTa uist aiekTpoAHOro noreHuana. B kakux cpenax
MO>KHO HMCTIOJIb30BaTh XUHTUIPOHHBIN AsekTpoa g usmepenus pH. [lpusenure ycioBHyo
3alUCh AIEKTPOXUMHUYECKOM LIETH, C TOMOIIBI0 KOTOPOH MOXKHO U3MepsTh pH.

DNEKTPObl C MHEPTHBIM AJIEKTPOAHBIM MaTepuanoM. ['a3oBeie anekTpoabl. Kakue TpeboBanus
MPEIBbABISAIOT K DJIEKTPOTHOMY MaTepUaily B ra30BBIX 3JEKTpoax. Bogopo Hblil aeKTpo .
YcTpolcTBO, 3JIEKTPOIHAS peakius, ypaBHeHre HepHeTa 11 BOJOPOIHOTO 3JIEKTPOa.
[Ipumenenue.
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[Tpocteie Red-OX snexrponsl. [Ipumepsr. [Ipumenenue. [IpaBuiio Jlrotepa.

Cnoxuble Red-OX snextpossl. [IpuBennte npuMepsl NEpMaHraHATHOT'O 3JIEKTPOIA B KUCION U
HelTpanbHOU cpenax. [IpuBeanre anekTpoiHble peakuu. 3anuiure ypasienue Hepuera st
ATHUX 3JEKTPOJOB. I’ 1€ UCIIOIB3YIOT 3T IEKTPOIbI?

CTeKJIIHHBIN 31eKTpoA. Y CTPONCTBO. 3aUIINTE YPAaBHEHHUE AIEKTPOIHOMN peakluu U
COOTBETCTBYIOLIEE YypaBHeHHEe HepHera it anexkTpoaHoro norenuuana. [ lpumenenue
CTEKJITHHOIO 3J1eKTpoa. [IpuBeauTe yCcIoBHYIO 3alUCh JIEKTPOXUMUYECKOH 1IENH, C IIOMOIIbIO
KOTOpPOH MOkHO u3Meputh pH pactBopa.

Haiite onpenenenue 6ydepubim cuctemam. Kakue Tumnsr OydepHbIX CUCTEM BaM U3BECTHHI? B
YyeM 3aKJII0YaeTcs UX OCHOBHOE cX0AcTBO? AletaTtHas OydepHas cucrema. bydepHas eMKOCTb.
Kak na ocHoBanuu usMepenus pH OydepHbIX pacTBOpOB onpeaensioT pK, yKCyCHON KMCIIOTBI.

[TpuBeHTE YCIOBHYIO 3aIHCh AIEKTPOXUMHUYECKON IIETTH, C IIOMOIILI0 KOTOPOU onpenestoT pH
areraTHoro Oydepa.

Bydepnsie pactopel. Onpenenenne pK, yKCyCHOM KMCIOTBI HA OCHOBaHUU

noTeHuuomerpuieckoro n3mepenus pH anerarnoro 6ydepHoro pacrsopa. [IpuBeaure rpaduk
3apucumoctu pH pactsopa ot 1gC (CH, COOH)/C(CH, COOK). Kak rpapudecku onpeaenuts pK

. YKCYCHOM KMCJIOTBI?

Paccuwnraiite 3nauenus 3JIC B cranaapTHBIX yCnoBUAX U A G, IS CIEAYIOMIEN OKUCIUTETBHO-

BOCCTAaHOBHUTEIBHOU p€akuuu u clenanTe BBIBOA O BO3MOXXHOCTH €
CaMOIIPOU3BOJIBHOT'O ITPOTCKAaHWA B JAHHBIX YCIOBHAX!

H,O, + 2KI I(aq) + 2KOH. 3anumuTe 5I€KTPOIHBIE PEAKIMU U IIPUBEIUTE YCIOBHYIO 3aIlUCh

16.

rajbBaHUYECKOT0 3JIEMEHTa, B KOTOPOM OOpaTUMO MPOTEKAET 3Ta peakius, pyKOBOACTBYACH
npaswiamu MIOITAK.

Paccunraiire snauenus D/IC B crangapTHbIX yenoBusax U A G,y 1715l OKUCIUTENLHO-

BOCCTAHOBUTEIILHOM peaKknuun u clieJaliTe BBIBOJ O BO3MOXXHOCTH €€
CaMOITPOU3BOJIBHOTO ITPOTCKAHUA B JAHHBIX YCIIOBUAX!

2KMnO, + 16HCI = 2KCI + 2MnCI, + 5CI, + 8H,0. 3anuiuure 371€KTPOJHbIE PEAKIIUH U IIPUBEIUTE

17.

YCIIOBHYIO 3aITUCh TalbBAHUYECKOTO 3JIEMEHTa, B KOTOPOM OOpaTUMO MPOTEKAaeT 3Ta peaxiius,
pykoBozacTBysch npasmiamMu MIOITAK.

Paccunraiire 3nadenust 3/[C B CTaHAaPTHBIX YCIOBUSX M KOHCTAaHTY paBHOBecHs (K)) mst
OKHCIJIUTEIbHO-BOCCTAHOBUTENBHOH  peakimu: 2Fe** + 21~ = 2Fe*" + 21,

cAeNlaiTe BBIBOJ O BO3MOXKHOCTH €€ CaMOINPOM3BOJIBHOTO MPOTEKAHUS B TaHHBIX
YCIIOBUSX. 3alMILIUTE  3JEKTPOJHBIE PEAKIIMH U IPUBEANUTE YCIOBHYIO 3allHCh
rajlbBaHMUECKOTO JIEMEHTA, B KOTOPOM 00paTUMO MPOTEKAET 3Ta PeaKlusi, PyKOBOJICTBYSICh
npaswiamu MIOTTAK.
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duznyeckue rajibBaHUUECKHe eMeHThl. [IpuBeauTe npuMepsl Takux 3nemeHToB. [IpuBenure
BoIpaxkenue 11t DJ{C takux neneil. OT kakux pakToOpoB OHA 3aBHCHUT.

Kuneruka

Jaiite onpeereHre MopsiaKa peakIuy M0 BEIMIECTBY U 00IIETo (IMTOJIHOTO) KHHETHYECKOTO
nopsiJika peakuu. MosKeT JIM NOpSAJOK peakliy ObITh HYJIEBBIM, APOOHBIM, OTpULIaTeNbHBIM? OT
KakuX (paKTOPOB 3aBUCHT MOPSIIOK TaHHON peakiuu? DKCIEPUMEHTAIBHBIE METOIbI
oIpezeNieHus opsAKa PeaKINH.

HeoOpaTtumsle peakuuu 1 nopsiaka. Yto Ha3pIBaeTcs NOPAIKOM XuMudeckon peakiuu? [lepuon
noJrynpeBpaiieHus 1 peakuuu 1 nopsaka. [Ipuenute npumeps! peakuuii 1 nopsnka. Kakum
00pa3oM Ha OCHOBE HKCIIEPUMEHTAIbHBIX JAHHBIX MOYKHO ONPEIEIIUTh NOPAAOK peakluu U
KOHCTaHTy cKOpocTH peakuuu 1 nopsaka? IlpuBenure xapakTepHble Uil peakuuu 1 mopsaka
rpaduveckre 3aBUCHMOCTH.

HeoOpartumas peakuus n-nopsaka. Kak rpajguuecku, Ha OCHOBaHUH SKCIIEPUMEHTAIBHOIO
OIpEEICHUS NIEPUO/Ia ITOJIYIIPEBPALLCHMS, ONIPEACIIATD MTOPSIAOK PEAKIUH.

B kakux koopauHaTax HaOIOAeTCs IMHEHHAS 3aBUCUMOCTD MEX/Ty KOHIICHTPAIHCH
pearupymolero BeecTBa U BpEMEHEM JIJIsl peaKLUii HyJIEBOTO, IEPBOTO M BTOPOI'O MOPSAIKOB?
BemectBo X B pacTBOpe y4acTByeT B peakiuuu 1-ro nopsiika X Y. Hanmmure KMHETHYECKOE
ypaBHEHHUE JaHHOW peakmuu. M300pazute cxemMarnuecku rpadudecKyro 3aBUCUMOCTD ¢(X) = f(t) u
In(c) = 1(t).

HeobOpatumast peakius 2-ro nmopsigka: 2A—B. Hapucyiite rpadguk 3aBUCUMOCTH KOHIIEHTPAITUH
HCXOJHOTO BEUIECTBA U MPOIYKTa PEakluu OT BpEMEHH. 3alHIIUTe OCHOBHOE KUHETHYECKOE
ypaBHeHue. [IpuBeuTe ypaBHeHHE 3aBUCUMOCTH 00paTHO# KoHIeHTparuu 1/C ot Bpemenn. Kak
NEepUO/ MOIYIPEBPALICHHs] 3aBUCUT OT HayalbHON KoHIeHTpauu? Kak rpadudecku onpenenuThb
KOHCTaHTYy CKOpOCTH peakiuu? KakoBa ee pa3aMepHOCTh?

Binusinue temnepaTypbl Ha CKOPOCTh XUMUYECKOU peakuun? [IpuBenure ypaBHeHUE AppeHuyca.
Uro Takoe sHeprus aktuBauuu? Ipusenute 3aBucumocts /n K = f(1/T). Kak Ha ocHOBaHUU
AKCIIEPUMEHTAIbHBIX TAHHBIX ONPEAETUTh SHEPTUIO aKTUBALIUU?

OO6partumas peakuus nepsoro nopsiika. Knneruueckue ypasHenus. [IpuBennre xapakrepHble
KUHETH4ecKue Kpusble. [IpuMepsl 00paTUMbIX peakiuil.

ITapamtensHble peakiuu. Kunernueckue ypasHeHus. [IpuBenure XxapakTepHble KHHETHYECKUE
KpuBble. [Ipumeps! mapajuieIbHbIX PEaKIUi.
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[TocnenoBarenbHble peakiuu. Kunernueckue ypasHenus. [IpuBeaure xapakrepHbie
KHHeTH4eckue kpusble. KpaiiHue ciiydan B KUHETHUKE M1OCJIE0BATENbHBIX PEAKIIHA,
«IIEPEXOHOE» U «BEKOBOE PaBHOBECHE». [IpuMeEpBI MOCIEI0BATEIIBHBIX PEAKIUIA.

bumonexynspuble peakuuu B razoBoit ¢aze. Cxema Jlunaemana. B yem cyTh npuHimuna
KBa3UCTAllMOHAPHOCTH.

®epmenTaTuBHBIN Katanu3. Teopust Muxasnuca-MenTeH. OCHOBHBIE [TOCTYJAaThl TEOPHH.
Koncranra Muxasnuca. Kakos ee ¢puznueckuii cmbica? DKCIIEpUMEHTaIbHbIE METOIbI
OIpeeNeHuss KOHCTaHThl Muxasiuca.

Ilpn ompenenennbix ycnosusax peakuus H,(r) + Br,(r) 2HBr1(r) umMeer mepBbIi MOPSIOK

1o Bojgopoay u 0,5 mopsaok mo OpoMy. 3anuInuTe KHHETHYECKOE YPaBHEHUE dTOW peaKIliu.
KakoB ee cymmaphsbiii mopsgok? Paccuntaiite KOHCTaHTY CKOPOCTH 3TOM PEAKIIUU U ONIPEACITUTE
€€ Pa3MepHOCTh, €CITU MIPHU KOHIICHTPALHIX 000UX peareHToB 1o 0,25 MOJIB/1I CKOPOCTh PEAKITUN
paBHa 510 monb ! ¢,

Oo0pa3zen OusteTa 1JIs MPOBEACHUS 3a4eTa

OI'AOY BO PHUMY um. H.U. ITuporoBa Munszapasa Poccun (ITuporoBckuii Y HUBepcUTET)

Kadenpa xumun UOMX
Buier Ne

JUTSI TIPOBEICHUS 3a4€Ta M0 AUCIHUIUITMHE « DU3ruecKass XUMHSD 110 TPorpaMMe CIeIuaanuTeTa
o cneruanbHOoCcTH 06.05.02 dyH1aMeHTaNbHAS U IPUKIIATHAS OUOJIOTHS
HarpaBJIeHHOCTh (poduis) buomenuimna

1. Bnusgnue TteMmmepaTypbl Ha CKOPOCTh XHMHUUYECKOW peakuuu. [IpuBenurte ypaBHEHUE
Appennyca. Uto takoe 3Heprust aktuBanuu? [Ipusenure 3aBucumocts In K = f(1/T). Kak na
OCHOBaHUU SKCIEPUMEHTAIbHBIX JAaHHBIX OMPEEIUTh SHEPTUIO aKTUBALIUN?

2. IMocrynar Ilnanka kak ¢GopMyJIHpOBKA TPETHETO 3aKOHAa TEPMOJIUHAMUKH. [IpuMeHeHme
[Toctynara Ilmanka k pacdeTy aOCOJIOTHBIX 3HAYCHUH SHTPONHUN YHCTHIX BemecTB. Kak
paccyuTaTh W3MEHEHUE HHTPONMM [JIi XMMHYECKHUX pEaKIuid Ha OCHOBAaHUU 3HAUYCHHU
CTaHJIaPTHBIX SHTPONUIN YYACTHUKOB XUMUUECKON PEaKIIHH.

3. Kpuockonusi. Uto Takoe kprockonuieckasi noctosHHad? OT KakuX (pakToOpoB OHA 3aBUCHUT?
B kaxo#i mocnenoBaTenTbHOCTH MPH MOHWKEHUU TeMIEpaTypbl OyAyT 3aMep3aTh PacTBOPHI
caxapo3sbl, cyJb(aTa HATPUS U XJOPHUCTOTO Kallusl C OJMHAKOBOW MaccoBoil moiein? OTBer
TIOSICHUTE.
3aBenyromnuit kadeapoit
Kadenpa xumun UOMX Herpebeukuit Bagum
BuranbeBuu




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI
MeTtoanyeckue yKazaHusi VISl NOATOTOBKH K 3aHATHAM JIEKIIHOHHOI'O THIIA
1. Mmetp noctyn k cetu "MHTepHer".
2. meTp TeTpaab U1 3aIIMCH KOHCIIEKTOB.
3. O3HaKOMUTbHCA ¢ Y4eOHBIM MaTEpUAIOM O YUeOHHUKY, YUeOHBIM OCOOUSM, a TAKXKe IJEKTPOHHBIM
00pa3oBaTebHBIM pPeCypcaM ¢ TEMOM JaHHOM JEKIHH.
4. 3anucaTh BO3MOXHBIE BOIIPOCHI, KOTOpBIE ClEeAyeT 3aJaTh IPENoAaBaTell0 II0 MaTepuaily
M3Yy4YEHHOMH JIEKLINN.
MeTtoanyeckue yKazaHusl VISl IOATOTOBKHU K 3aHATHAM J1a00paTOPHO-NPAKTHYECKOr0 THIIA
1. Ilpocnymarh JEeKIMIO, 3aIUCAHHYIO B IMYHOM KaOMHETE CTYJIeHTa, U 3aKOHCIIEKTUPOBATH €.
2. O3HaKOMHUTBHCS C TEOPETUUYECKUM MATEpHUAJIOM, M3JI0KEHHBIM B Y4eOHHMKaX, METOJUYECKUX
nocoOusX U B IMYHOM KaOMHETE CTY/ACHTA.
3. BBINOIHUTH NMUCHMEHHBIE JOMAIIHUE 3a4aHU JUIsl IOATOTOBKH K 3aHATHIO.
4. O3HaKOMUTBCS M 0OOPMUTH J1a0OPATOPHYIO paboTy 1O TeMe 3aHATHS.
5. IToaAroToBUTH KOHCIIEKT K 3aHATHIO 110 U3y4aeMOil TEME.
MeToan4yeckue yKa3aHHus I NOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbII KOHTPOJIb)
JUIs MOATOTOBKHM K TeKylleMy pyOeXHOMY (MOAYJIbHOMY) KOHTPOJIIO O0ydYaroImiemycsl Cieryer
U3Yy4YUTh y4eOHBIH MaTepuas Mo TeMaM M (WJM) pasfenaM JUCLMIUIMHBI, BKIIOYEHHBIM B JAaHHBIH
pyOexHBIH KOHTPOJb. O3HAKOMUTBCS C IPUMEPOM OMIIeTa, 03HAKOMHUTCS C TECTOBBIMHU 33/1aHUSMU B
JUYHOM KaOMHETE CTYJICHTA.
MeTtoanyeckue yKazaHusi VISl IOATOTOBKU K KOHTPOJIbHOI padoTe
1. O3HaKOMUTKCS C IPUMEPOM OmIIeTa;
2. O3HaKOMHUTCS C TECTOBBIMU 33/1aHUSIMH B JIMYHOM KaOMHETE CTYJIEHTA;
3. BelyunTh MaTepuan Mo TeMe 3aHATHs, MO0 KOHCIEKTaM JIeKIUH U yueOHOH JuTepaType, a Takxke
3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECYPCAM.
MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy
1. O3HaKOMHTBCS C TpUMEPOM OmiieTa, BBIHOCUMOI'O Ha MPOMEKYTOUHYIO aTTecTaluo B (opme
3auera;
2. O3HaKOMHUTCS C TECTOBBIMU 33/1aHUSIMH B JIMYHOM KaOMHETE CTYJICHTA;
3. Ilpoananu3upoBaTh MaTepuall 1 HAMETUTD [IOCIEA0BATEIBHOCTD €70 IIOBTOPEHUS;
4. OnpenenuTb HauboJIee MPOCTHIE U CIOMKHbBIE TEMBbI U (W) pa3esibl JUCIUIUINHBL;
5. [ToBTOpUTH MaTepHai no Haubosiee 3HAYMMbIM/CIIOKHBIM TeMaM U (WJIK) pa3jesiaM AUCHUILUINHBI 110
KOHCIIEKTaM JIEKIIUI 1 yuyeOHOM uTepaTtype, a TakKe 3JIeKTPOHHBIM 00pa30BaTEIbHBIM PECypcaMm.
MeToan4yeckue yKazaHus JJI CAaMOCTOATEIbHOUM padoTsl ctyaeHToB (CPC)
3akperieHue M yriayOJieHue MOJy4YEeHHBIX 3HaHWM, YMEHUH M HaBBIKOB, MOUCK M IMpPUOOpETeHHE
HOBBIX 3HAHMM, BBIMOJHEHUE YYEOHBIX 3a/laHU, MOATOTOBKY K MPEICTOALINM 3aHATHIM, TEKyIIeMY
KOHTPOJIIO YCIIEBAEMOCTHU U MIPOMEKYTOYHON aTTECTALIUU.
BrinonHenue 1oMalHux 3alaHui ocyIecTBIsercs B popme:
- paboTel c yueOHOH, yuyeOHO-METOIUYECKOW U HAy4YHOH JHUTEepaTypod, 3SIEKTPOHHBIMU
0o0pa3oBaTeJIbHBIMU pecypcaMul (HampuMep, IPOCMOTP BUJCOIEKIIMIA), KOHCIEKTaMH 00y4arolerocs:
4yTeHue, U3y4yeHue, aHaius, coop u oboOuieHne uHpopMmaluy, €€ KOHCIEKTUPOBAHUE; MOJATOTOBKH
OTBETOB Ha BOIIPOCHI.
- pelieHus 3a/1a4, BHIIIOJHEHHS IMCbMEHHBIX 33JaHUI U yIIPaXXHEHU;
- BBITIIOJIHEHUS IUCbMEHHBIX KOHTPOJIBbHBIX PadoOT.



9.

YueOHO-MeTOANIECKOE,

AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

HH(POPMALMOHHOE U

MaTepHAJTbHO-TEXHUYECKOE od0ecrneueHue

Ne HaumeHnoBanme, aBTOp, roJl 1 MeCTO U3TaHUS Pexomenpyercsi KonauuyecTBo |DJIeKTPOHHBIN aapec
n NpU U3YYeHU U IK3eMILISAPOB pecypca
/n pa3nenos B OubIMoTEKE
JMCHMILIHHBI
1 2 3 4 5
1 |Dusnyeckas xumusi: yueonuk, Xaputonos 0. ., 2024 - 2025 DNEeKTPOXUMHSI. 0 https://www.
Kunernka studentlibrary.ru/book
TepmoauHamuka /ISBN9785970423905.
html
2 |Dusmueckas xumus: [yIeOHUK TSI BBICIIETO MPOPECCHOHANBHOTO | DIEKTPOXUMHSL. 202
obpazoBanus], Xapuronos lO. f., 2024 - 2025 Kunernka
TepMmorHaAMUKA
3 |Dusuueckas u KOJUTOMIHAS XUMUSL: YUYSOHHK TS CTYICHTOB, DNEKTPOXUMHUSL. 58
oOyyaronuxcs no crneruaabHoctd 060108(040500) - dapmarus, Kuneruka
benses A. I1., Kyuyk B. 1., EsctparoBa K. 1., 2024 - 2025 TepMmoHAMUKA
4 | dusnueckas U KOJIOWAHAS XUMUS: yueOHUK, bemsieB A. I1., Kyuyk | DnekTpoxumust. 0 https://www.
B. U., 2024 - 2025 Kunernka studentlibrary.ru/book
TepmoauHamuka /ISBN9785970456903.
html
5 |Dusngeckas XUMuUs: YIeOHUK JJIS By30B IO XUMHYECKHM DIEKTPOXUMUSL. 2
cnenuansHocTsM, CtpomOepr A. I'., Cemuenko /[I. I1., 2024 - 2025  |Kuneruka
TepmonHaMUKa
6 |buodmsndeckas u OnoHEOpraHWYECKasT XUMHUS: YICOHUK JIIIs DNEeKTPOXUMHUSL. 1818
MeIUIMHCKUX By30B, Jlenckuii A. C., benaBun U. 10., beuukun C. |Kunernka
10., 2024 - 2025 TepmonnHaMuKa

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccCHoHAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIJIMHBI

9.3.

1. Caiit xadenpsl xumun UOMX: http://www.rsmu.ru/ — crpykrypa — WHCcTHTYT Qapmaruu u

MEIUIMHCKON XumMun — Kadeapa xumun UOMX

Poccuiickas rocygapcTBennast oubauoreka https://www.rsl.ru/
Poccwuiickas HarmonanbpHast Oubnmoreka https://nlr.ru/
OnekrponHas oubnmoreunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/
OBC «Koncynbrant crygaenray www.studmedlib.ru

R

Ilepeyens WHGPOPMALUOHHBIX TEXHOJIOTHUIA,

HCIOJbB3YEMbBIX IIPH OCYHICCTBJICHUM

0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U UHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYHMH)

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunieH3us 6eccpouHo
2. MS Office B pemakmusx: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —

TUICH3UsS 6€CCPOUHO

3. MS Visio B penmakmusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us

0eccpouHo

4. Astra Linux Special Edition, Bapuant munensupoBanus «Open», PYCB.10015-10 — nuuensus

0eccpouHo

. Adobe Acrobat Reader — cBoGo1HO pacnpoctpansemoe [10
. I'apanT (cnpaBo4Hast mpaBoBas cucteMa) — uueH3us 1o 31.07.2027

. Slunexc bpaysep ans opranmuzaiuii — cB000IHO pacnpocTtpansemoe [10

5
6
7. FastStone Image Viewer — cBo6oHO pactpocTtpansemoe 110
8
9

. IInatpopma «1C:Ilpeanpustue 8», konpurypauuu «1C:JokyMeHTOO00POT TOCy1apCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:MeauuuHa» — nuueH3usi 6ecCpouHo

paszpabotrka PHUMY

. Enunas uudposas oOpazoBarenvHas cpena PHHUMY um. H.M. IluporoBa — coOcTBeHHAas

. MTC Jlunk nnardopma 11 npoBeaeHus: BeOuHapo — nunensus 10 04.07.2027 r.
. Anruupyc Kaspersky endpoint Security — nunensus g0 19.09.2027 r.
. ApxuBatop 7-Zip — cBobGo1HO pacnpoctpansiemoe [10




14. TInardpopma «Kinescope» - mumensus 10 11.03.2027 r.

15. Cucrema ynpasnenust ooyuenuem (LMS) — nunensust 6eccpounas

16. Ubuntu — cBo6oano pacnpoctpansemoe 110 (OC ¢ OTKpBITBIM HCXOAHBIM KOJIOM)
17. Debian — cBobonHo pacnpoctpansiemoe [10 (OC ¢ OTKpBITHIM UCXOAHBIM KOJIOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 000py10BaHHBIX [epeyeHb cnenuaTN3UPOBAHHOI Me0esIN, TEXHHYECKHX CPeACTB 00y4YeHust
n Y4eOHBIX ayAuTOpHii
/m

1 |Aynutopus 1 IpOBEACHUS 3aHATHI

JIEKI[HOHHOI'O TUIIA, 3aHATHN
CEeMHHAPCKOT'0 THIIA, TPYMIOBBIX H
WHIUBUTYabHBIX KOHCYJIBTAIINH,
TEKYILEro KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTaIlH, 000pyIOBaHHAS
MYJIbTUMEIUHHBIMUA 1 HHBIMH
CpeICcTBaMH O0yUYEHHUs

Hoyt0yxk , [locka menoBast , BerTspkHo# mikad , Bo3aMOXXHOCTh OAKIIOUEHHS K CETH

« HTepHET» M 00ecIeueH s JOCTyTa B 3JeKTPOHHYI0 HH)OPMAIIHOHHO-
oOpazoBarensHyo cpeny , Ctonsl , CTynbs , DKpaH 1 npoektopa , LLITops
3aTteMHeHble (Juis mpoekTopa) , Kommbroteps! uist o0ywatomuxcs , Ctakansl , Konosr ,
bropetku , Boponku , [InuTku ¢ MarauTHON Mewmankoi , ['pymn , MepHble MUIETKH ,
OunprpoBanbHas Oymara , pH-metpsr , Mepasble umuHAps! , KorgykroMeTpst , Becs
, DOTORIEKTPOKOIOPUMETP

HpOMC)KyTO‘IHOﬁ aTTeCTaluu

2 |IlomemieHue A1 CaMOCTOSTENBHON YueOHast MeOenb (CTOJIBL, CTYJIbsT), KOMIIBIOTEPHAS TEXHUKA C BO3MOYKHOCTBIO
paboThl 00yHaOIIMXCSsl, OCHALLIEHHOE HOJIKIIIOYCHHS K ceTH «IHTepHEeT» 1 00ecleYeHueM JJOCTYIIA B 3IEKTPOHHYIO
KOMITBIOTEPHOH TEXHHUKOH C UH(POPMALIMOHHO-00pa30BaTENbHYIO CpeLLy
BO3MOXKHOCTBIO MOAKITIOUCHHUS K CETH
WuTtepHeT n obecrieueHneM I0CTyTIa B
9NIEKTPOHHYI0 HH(POPMALIHOHHO-
00pa30BaTeNbHYIO Cpely OpraHu3aluu

3 [YueGnas ayanTopust AJsi HPOBEICHUS VyeOHast MeOenb (CTOMBI M CTYJIbs JUIs 00YHaIOIIUXCs), CTOM, CTYJI IIPEToAaBaTes,

MIEPCOHANBHEII KOMITBIOTEP; HAa0Op AEMOHCTPAIMOHHOTO 000pyI0BaHHS (TIPOSKTOP,
SKpaH, KOJOHKH)

YHuBepcurer

o0OecreyeH

HE00XOIMMBIM

KOMIIJIEKTOM  JIMOCH3MOHHOI'0O H CBO6OI[HO

pacupocTpaHseMOro MporpaMMHOIO obecnedeHus: (CocTaB ompenessieTcs B paboueil mporpamme
JTUCIUIUIMHBI U MOAJICKUT OOHOBJICHUIO MTPH HeoOXoaumocTr). bubianorednsiit poH ] yKOMIUIEKTOBaH
MeYaTHBIMU W3JaHUAMH U3 pacueTra He MeHee (0,25 sk3eMIUIsipa KaXJAO0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOr0 OO0Yy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OO6yuatomuMmes obecriedeH JocTyn (yAalleHHbIH JOCTYI), B TOM YHCJIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccruoHanbHBIM 0a3aM JaHHBIX U UH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezesnsercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs H3 4YUCIa HHBAIUAOB oOOecHedeHbl NEeYaTHBIMU W (WUJU) 3JIEKTPOHHBIMU
o0pa3oBaTelbHBIMH pecypcamu B popmax, alaliTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBSI.
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