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Hacrosimast pabouast mporpamma aucuuruinabl b.1.0.42 ®usnyeckas xumus (manee — pabodast
nporpamMma JWCIHIUIMHBI) SIBISETCS 4YacThio mporpammbl  CrHenuanurera 1O HalpaBICHUIO
noarotoBku (cnenuanbHoctH) 30.05.02 Menumnuackas Ouodusuka. HampaneHHOCTh (TIpoduiin)
o0pasoBaTenbHON TporpaMmMbl: MeaunuHcKas 0nodu3uka.

dopma 00yueHus: OUHAS
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3BaHue
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BuranseBuu JIOLICHT, xumu UOMX | Munszapasa Poccuun

npodeccop (ITuporosckuit
PAH VYHuBepcurer)

2 | Ckapra KaHJI. XUM. Crapuunit OI'AOY BO PHUMY
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BukropoBuu Kadeapol Munzapasa Poccun
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1 | [Honkxos Cepreit KaHJI. XUM. 3ageayroumit | ®I'BOY BO PXTYVY um.
Bnanumuposuy HayK, kadenpoit JN.N.MenneneeBa
JIOLIEHT XUMHH U
TEXHOJIOTHH
OpPraHUYECKOTO
CUHTE3a
2 | ManaxoB KaH/I. Benymmuit Or'AOY BO PHUMY
Manaxos ouon. Hay4HBIH uM. H.W. [Tuporosa
BanentnHOBHY HayK, COTPY/IHUK Mun3snpasa Poccun
JIOLEHT oTAeNa (ITuporosckmii
MEIUIMHCKONW | YHHMBEpPCHUTET)
XUMHH U
TOKCUKOJIOTHH

PaGouas InporpamMmma JUCHUIIJIMHBI PpaCcCMOTpEHA H oz[06peHa COBCTOM HHCTUTYTA I/IHCTI/ITYT

onomeauiuabl (MBb®) (mpoTtokon No OT «___ » 20 ).




HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ObpazoBarenbHbIi cTaHaapT Bhicuiero oopaszosanuss ®I'AOY BO PHUMY um. H.U. ITuporosa
MunuctepctBa 31apaBooxpaHeHuss Poccuiickoit @enepanuu 1Mo ypoBHIO 00pa3oBaHUs
cneuuanurer no cnenuanbHocTd 30.05.02 Meaununckas Ouodu3uKa, YTBEPKICHHBIN
npuKa3zoM oT «29» mast 2020r. Ne 365 pyk

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

[lenbr0 OCBOCHHS MUCHHUIUTMHBI «DU3MUECKass XUMUS»: SBISACTCS IMOJy4YeHUE OO0yJarOUTUMHCS
CHUCTEMHBIX TCOPETHUECKHUX M TMPHUKIAIHBIX 3HAHUKA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX XHMHUYECKHUX
MPOIIECCOB, PHEPTETUKE XUMHUUECKUX U OMOJOTHYECKHUX TMPOIECCOB, CKOPOCTH MPEBPAIICHHS BEIIECTB
u (aKTOpOB, BIMAIOIMMX Ha HEE, O TEOPETHUYECKUX OCHOBAX (HHU3UKO-XUMHUUYECKHX METOJIOB,
WCIIOJIB3YEMBIX B HAay4YHO-HCCIIEIOBATEIbCKOW paboTe, KIMHUYECKOW MpaKTHKE W TMPH pa3padboTke
HOBBIX MEIUIIMHCKHAX TEXHOJIOTHIA.

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

® ®dopmupoBaHHE CHCTEMbI 3HAHUH B 00JIACTH TEOPETHUECKUX OCHOB (DU3NYECKOW XMMHUU, Ha
OCHOBE KOTOPBIX OOBSACHSIOTCS COBPEMEHHbIE MPECTABICHUS O PaBHOBECUAX, SJHEPTETHKE
(U3UKO-XMMHUYECKUX MPOIIECCOB U (PEPMEHTATUBHBIX PEAKIIMIA;

® ®dopmupoBaHHE YMEHHS HCIOIB30BATh BAKHEHUIIIME METOIbI (HU3MUECKON XUMHH, ITHPOKO
HCIIOJIB3YEMBIX B KIIMHUKO-IHATHOCTUYECKON MEIUIIVHE;

® ®dopmupoBaHHe YMEHHUS MPUMEHATH MOJYYCHHbIC TCOPETUUCCKUE U TMPAKTHYCCKUE 3HAHUS
1o pU3N4YEeCcKOl XMMHUH B TEOPETUUECKON U KIMHUYECKON METUIIUHE;

® ®dopmupoBaHHE HABBIKA MIPOBOIUTH IKCIIEPUMEHTHI B XUMHYECKO# J1a00paTopuu;

® ®dopmupoBaHHE HaBBIKOB, HECOOXOIUMBIX Uil 00pPaOOTKU M aHAJIM3a KCIIEPUMEHTAIBHBIX
JAHHBIX M Ha OCHOBAaHMHM JTOTO CYAUTh O 3aKOHOMEPHOCTSX NpPOTEeKaHUs (PU3HKO-
XUMHUYECKHX IIPOLIECCOB B JKUBBIX OPraHU3MAX;

® ®dopmupoBaHHE HABBIKOB pabOThl ¢ HAYYHOH JHUTEpaTypod W yMEHHsS 00001aTh

JUTCPATYPHBIC JaHHBIC B BUAC pe(bepaTOB 1 HAYYHBIX JOKJIaJ10B.

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Huctumuaa «®u3znueckas XUMHUs» U3ydaeTcss B 3 ceMecTpe (ax) U OTHOCHTCS K 00s3aTenbHOM
qactu Ooka b.1 guciimiuimael. SBnsgercsa 00A3aTeIbHON JUCIIUILINHOM].

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIINHBI 00YUYarOImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
TUCIUTIIUHBL: Bricimas matemaTuka; Heoprannmueckas xumusi; Oprannueckast XMMHS.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCHIUTUIAHBI, HEOOXOIUMBI JJISI YCIENTHOTO OCBOCHHS MUCHHIUIMH: MonekymsipHas (hapMaKoJIOTHS;

O6mmas 6nodusnka; buoxumus; Knunndeckas nabopatopHas 1uarnoctika; OU3nonorus.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 3

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-1 CnocoGen ucno/1b30BaTh M NPUMEHATh (yHAaMeHTAJIbHbIe U IPUKJIAIHbIE

MEIUIMUHCKUE, €CTCCTBCHHO-HAYYHBLIC 3SHAHUSA IJIA MNOCTAHOBKHU U PCIICHUA CTAHIAPTHBIX U

WHHOBALMOHHBIX 32124 NPO¢eCCHOHAIBHOM AeATeIbHOCTH

OIIK-1.1M/1 IIpumensier
(byH1aMeHTaJIbHbIE
€CTECTBEHHOHAYYHbIE
3HAHUS Ul peIleHus

npodeccuoHaNbHBIX 3a7a4

3HaTh: COBpeMeHHHe IKCIICPUMCHTAJIBHBIC U TeOpeTI/IKO—paC‘-IéTHBIC
MCTObI, IPUMCHSCMBIC B HpO(i)CCCPIOHaJIbHOI}'I ACATCIIBHOCTH,
BKIIFOYAOIUE TCPMOIAUHAMHUYCCKUC, JJICKTPOXUMHUYCCKUEC U

KHHECTHYCCKHEC MCTOJbI HCCIICIOBAHUS.

YMmern: AHaJII/ISHpOBaTB n BBI6I/IpaTB OIITUMAJIBHBIC
OKCIICPUMCHTAJIBHBIC U pACYCTHO-TCOPCTUICCKUC MCTOAbI
I/ICCJ'IG,Z[OBaHI/II‘/'I B COOTBCTCTBHH C IIOCTAaBJICHHBIMHU
HpO(beCCI/IOHaJ'IBHBIMI/I 3aJadyaMu. FpaMOTHO IIPpUMCHATDb BbI6paHHBIe
MCTOJbI HA IIPAKTUKE C YUCTOM UX BO3MO>KHOCTEH U OrpaHquHHﬁ.
A,Z[aHTI/IpOBaTB CYHICCTBYIOIIIUEC U pa3pa6aTBIBaTb HOBBIC MCTOJHUKH
IO KOHKPCTHBIC UCCIICA0BATCIILCKUC LICJIN. CoueraThb Pa3JIUIHBIC
IOoAXOAbI JJIA KOMIIJIICKCHOT'O PCHICHUA HAYYHBIX npo6neM.

OLIeHI/IBaTL JOCTOBCPHOCTDb U TOYHOCTD IIOJTYUCHHBIX PE3YyJIbTATOB.

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
Bnagers HaBbIKaMu: OpraHU3allK U IUIAHUPOBAHUS HAYYHBIX
UCCIIeIOBaHMM, cOopa U cucTeMaTH3alu SKCIIEPUMEHTAIbHBIX
JAHHBIX, KPUTHYECKOTO aHAJIM3a MOTYYSHHBIX PE3YJIbTAaTOB C
WCIIOJIb30BAaHUEM COBPEMEHHBIX METOJI0B 00paObOTKH HH(POPMAIIHH,
MHTEPIIPETAllMK JaHHBIX B KOHTEKCTE MTOCTAaBJIEHHBIX 3a/1a4,
(dhopMynupoBaHHsi 000CHOBaHHBIX BHIBOJIOB U HAYUHBIX
pexomeHaauuit, oopmIIeHUS pe3yIbTaTOB UCCIIEOBAHUS B
COOTBETCTBHUHM C aKaJIEMUYECKUMH CTaHIapTaMH, CIIOCOOHOCTHIO
KOPPEKTUPOBATh XOJI UCCIIEOBAHUS HA OCHOBE MPOMEKYTOUHBIX
PE3yJIbTAaTOB U aJalTUPOBATh METOAMKH 110J] KOHKPETHbIE HayUHbIE

3aJa4Hn.




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
3
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 61 61
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 16 16
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 39 39
Komnoxsuywm (K) 6 6
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 44 44
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 44 44
[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 3 3
3auer (3) 3 3
B yacax: OT/ = 108 108
O6mas TpyI0eMKOCTh KP+CPO+KPITA+CPITIA
aucuumiael (OT) B 3aueTHBIX equaunax: OT/ (8 | 3.00 3.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

3 cemecTp
Ne Mudgp HaumeHnoBaHnue pazaena Coaep:xanue pasaesia u TeMbl B
/1 |KoMIeTeH MU (Monay.ist), TeMbl AUJAKTHYECKUX eANHMLAX
AUCHMILIMHBI
Pa3nea 1. Tepmoannamuka

1 [OIIK-1.1JI1 |Tema 1.1 3akon OCHOBHBIC TOHATHS XUMUYECKOU

TEPMOAMHAMUKHI TepMoauHamMuKH. PaboTa, Temnora, n3MeHeHHe
BHYTPEHHEH 3HEPruu. | Hayaao TepMOIMHAMUKHY.
Ontanenus. Kanopuueckue ko3 GUIreHTHI.
Pacuer paboTBI U TEMIOTHI B pa3IU4HbIX
TEPMOJUHAMHUYECKUX MPOLIECCAX.

2 |OIIK-1.MJ1 |Tema 2. Tepmoxumus 3akon ['ecca. YpaBuenue Kupxrododa B

muddepeHIanTbFHON U UHTETpalIbHOM Popmax.

3 |OIK-1.UJ1 |Tema 3. II 3akon Tepmonnuamuueckuit KILJI. [uki Kapno. 11
TEPMOAMHAMHUKHI Hayajo TepMoauHaMuKu. Y paBHeHus Knaysuyca.

OHTponws.

4 |OIK-1.M11 |[Tema4. XapaKkTepUCTUYECKUE TEPMOAMHAMUYECKUE
XapakTepucTUYeCKUE ¢yukuuu. Kputepuu TepmMoaAnHaMUYECKOTO
TEPMOAUHAMHUYECKHE paBHOBECHSI B 3aKPBITHIX TEPMOJANHAMUYECKUX
GbyHKIMU. cucremax. CBsI3b TEPMOJIUHAMUYECKUX (PYHKLIUH

C MaKCHMAJIbHO IOJIE3HON paboTON. YpaBHEHHUS
I'u66ca-I'enbmromnbia. CUCTEMBI IEPEMEHHOTO
cocTtaBa. XUMHUUECKUU NOTCHIINAI KaK
napuuaibHasi MOJIIpHas BeJIMYMHA. Y paBHEHUS
I'u66ca-/lroremMa. XMMHU4YECKHUI ITOTECHIIHAIT
KOMIIOHEHTA B U/I€AJIbHON Ira30BON CUCTEME.




OIIK-1.1/11

Tema 5. OcHOBEI
XUMHUYECKON

TCPMOANHAMUKHA

PeanbHble ra3pl. OyrUTHUBHOCTSD.
KonzaencupoBannblie cucteMbl. 3akoH Pays.
PeanbHble pacTBopel. TepmoanHamMudeckas
AKTUBHOCTh. Te€pMOJIMHAMUKA XUMHUYECKOTO
paBHOBECHS. YPABHEHHS U30TEPMbl XUMHUUECKON
peakuuu, u3o0apsl 1 u3oxopsl Baut-I'odda. 11
HayaJo TepMOJMHAMUKH. TeruioBas Teopema
Hepncra. Ilocrynar [lnanka. [Ipumenenue
nocrtynara [lnanka k pacyetry abCOIIOTHBIX

3HAYEHHUN SHTPOIMI YNCTHIX BEIIECTB.

OIIK-1.1/11

Tema 6. ®azoBble
paBHOBecHsl. OCHOBHbBIE
THUIIBI JUarpamm.

KomnuratusHble cBOMCTBA

TepmoauHaMuka (ha30BbIX paBHOBECHIA.
OCHOBHBIE MOHATHUSA: YUCIIO COCTABJISIOINX
BEILECTB, YUCJIO KOMIIOHEHTOB, YACJIO CTEIICHEN
cBoOobl. [IpaBuno a3 ['mb6ca. YpaBHeHHe
Knaneiipona-Knaysnyca. /luarpamma coctossHus
OJTHOKOMITIOHEHTHOM CUCTEMBI.
JIByXKOMIIOHEHTHBIE CUCTEMBI. PaBHOBecHe
KUAKOCTb-11ap. 3akoH Payist. OCHOBHBIE THIIBI
nuarpamm. 1 u 2 3akonsl KoHoBanosa.
@pakuoHHas NeperoHka. buHapHbIe CUCTEMBI C
OrpaHUYEHHOU B3aMHON PaCTBOPUMOCTBIO.
Pacnipenenenue TpeTbero KOMIIOHEHTA MEKY
JIBYMSI HECMEUITHBAIOIIUMHUCS KHUJIKUMHU (Pa3aMH.
OkcTpakuus. PaBHOBeECHE KUAKOCTD - TBEpAast
¢aza, BbIEISAIOMIANACS U3 pacTBOpa. JuarpaMmbl
COCTOSIHMSL IJIS1 CUCTEMBI, COCTOSILIECH U3 ABYX
KOMIIOHEHTOB, 00pa3yomuX MPOCTYIO
OBTEKTUKY. bUHapHBIE CUCTEMBI C OJTHUM
JIETy4YUM KOMIIOHEHTOM. PaBHOBeCHE KU IKUI
pacTBop-TBepaas ¢aza. PaBHoBecHe KUAKUN
pactBop-nap. KoysnratusHelie cBoicTBa
pa30aBiIeHHBIX pacTBOpoB. Kpromerpusi.

D0ynuockomnus. OCMOTHYECKOE JaBJICHHE.

Pa3nea 2. Danexkrpoxumus. Kunernka




1 |OIK-1.1/11

Tewma 1. Tepmonnnamuka
XUMHUYECKOTIO NCTOYHHKA

TOKa

XVAMHUYECKUN UCTOYHUK TOKa. [IpuHInnuansaoe
YCTpOKCTBO. TepMOIMHAMHKa TAIbBAHUYECKOTO
anemenTa. DJIC. YpaBuenue Hepucra. Pacuer
M3MEHEHUH TepMOJANHAMUYECKUX (PyHKINN U
KOHCTaHT PaBHOBECHs HA OCHOBAaHUU
ANEKTPOXUMUYECKUX JaHHBIX. DIIEKTPOIHBIE
peakuu. DIeKTPOIHBIN moTeHuan. [Ipasmma
IUPAC.

XUMHNYCCKUEC pCaKInn

2 |OIIK-1.MJ1 |Tema 2. Knaccuduxanus Knaccugukarus 31eKTpo10oB. DIEKTPOIBI €
AJEKTPOIOB. AKTUBHBIM 3JICKTPOIHBIM MaTEPHAJIOM.
[TorenumomeTpuyeckue Onektpoasl I poxa. Dnexrpoast 11 pona.

METO/Ibl aHAJIM3A. Omnpenenenrne KOHCTAHTHI IPOU3BEACHMUS

Kongykromerpuueckue PacTBOPUMOCTHU TPYAHOPACTBOPUMBIX COJIEH

METO/Ibl aHaJIM3a (KIIP) Ha oCHOBaHUU AIEKTPOXUMUYECKUX
JTAHHBIX. DJIEKTPObl C UHEPTHBIM 3JIEKTPOAHBIM
MaTtepuanaoM. Pen-okc anekTpoabl.
IlepmaHranaTHbIN 21€KTpOA. XUHTUIPOHHBIN
anekTpoa. ['azoBeie anexTpoabl. NoHoOOMeHHBIE
anekTpoabl. CTEKISIHHBIN 351eKTpo. Teopus
Huxonbsckoro. [ToTreHIHOMETpUYECKHE METOABI
ananusa. Auddy3nonnsiii norenuman. O6mas
XapaKTEPUCTHKA TaJIbBAHUYECKUX IIeTICH.
dusnuecKre U XMMUUYECKUE LETH.

3 |OIK-1.1JI1 [Tema 3. ®opmanbHas Kunernka xumnueckux peakiuii. OCHOBHBIE
kuHeTuka. [Ipocteie nousTus. Heobpatumele peakiuu 1 u 2 mopsiaka.
peakuun. OnpeneneHue HeoOpatumble peakuuu n-nopsiika. MeTosl
MOPSIIKA PEAKIUU onpeaereHus NopsAJIKa XUMUUECKOU PEaKIIUH.

4 [(OIK-1.MA1 |Tema 4. Cnoxxubie Cno>xHble XUMUYECKUE PEaKIUU: 00paTHUMbIE,

IapajuleIIbHBIC, TIOCIECA0BATENBHBIC PEAKIIUH.
3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKIMU OT
TeMIeparypsl. YpaBHeHUE AppeHunyca. DHeprus
akTuBaluu. OCHOBHbIE TEOPUHU B KUHETUKE
XUMUYECKUX peakuui. Karamus.
@epMEHTAaTUBHBIN KaTalau3. Y paBHEHUE

Muxasnuca-MeHTeH.

3.2. Ilepeyenb pa3naenos,

o0yyaromumMmcs

TeEM AUCHUIIJIMHBI JAJIdA

CaAaMOCTOATCJIIBHOI0 H3Y4YCHUA



PaS,Z[eJIBI 1 TCMbI JUCHUIIINHBI IJI1 CAMOCTOATCIBHOI0 U3YUCHUS O6y‘-IaIOH_[I/IMI/IC$I B IMporpaMme HE

IIPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0y4yenus KoanuyectBo |Buabi DopMbI KOHTPOJIA
n |y4eOHBIX (cemectp) IlopsinkoBbIe (4acoB KOHTPOJIA yCIeBaeMoCTH U
/m (3amsaTHH / |HOMeEpa H KOHTAKTHOH |yCIIEBAEMOCTH |IIPOMEKYTOYHOMI
¢popma HAHMEHOBaHHUe padoThI aTrecTanuu
MMPOMEIK. pa3aeiioB. HOpﬂIlKOBbIe KIIIOY|OII|OK|JIP|TD
aTTecTalliyi |[HOMepa H
HAHMEHOBaHHE TeM
pa3nesoB. TeMmbl
Y4eOHBIX 3aHATHH.
1 2 3 4 5 6 |78 (9 ]10|11
3 cemecTp
Paznea 1. Tepmonunamuka
Tema 1. | 3ak0oH TepMOAMHAMUKH
1 J3 OcHOBHbIE TIOHATHUS 2 Ji| 1
XUMHYECKON
TEPMOJIUHAMUKH. |
HA4aJio TEPMOJUHAMUKHY.
Tepmoxumus
2 JIII3 I 3aKkOH TepMOIMHAMUKU. 3 i 1
Pacuer paboThl,
WU3MEHEHUS BHYTPEHHEN
SHEPIUH, U3MEHEHUS
SHTAJIBIIUU B Pa3INIHBIX
TEPMOJUHAMHUYECKUX
nporeccax
3 JIII3 TemnnoTa B pa3IMYHBIX 3 T 1| 1]1
TEPMOJMHAMHYECKUX
npoueccax
Tema 2. Tepmoxumus
1 JIT3 Tepmoxumus. 3akoH 3 T I]1
I'ecca
2 JIII3 Tepmoxumus. 3 T 1 {1]1 1
VYpasuenue Kupxrodda

Tema 3. Il 3ax0oH TepMOIMHAMUKY




J3

TepMoauHaMU4eCKHil
KITA. [ukn Kapno. 11
Hayajao TEPMOJINHAMUKHU.
Outponus. Kpurepun
TEPMOJIUHAMUYECKOTO
PaBHOBECHS B 3aKPBITHIX
TEPMOJIMHAMHUYECKUX

CHCTEMax

JIII3

II navano
TepMOJMHAMUKH. Pacuer
SHTPONUU B PA3IUYHBIX T

/m mporieccax

Tema 4. XapakTepucTU4ecKre TePMOIMHAMUYECKIE (DyHKITHH.

1

JIII3

XapakTepucTU4ecKue
TEPMOJMHAMHYECKUE
byHKIMN. XUMHAYECKOe

PaBHOBCCHC

3

Tema 5. OcHOBEI

XUMHUYECKOH TCPMOJAUHAMHUKNU

1

J3

CucreMbl IEPEMEHHOTO
cocrtaBa. PeanbHbie
pPacTBOPBL.
TepMmoguHamuka
XUMHYECKOT0
paBHoBecus. [l Hawano

TEPMOANHAMHKHU

Tema 6. ®azoBsie paBHOBecHs. OCHOBHBIE TUIIBI TUArPaMM

. KommuratuBHEI

€ CBOMCTBa

1

J3

TepmonnHamuka

(a30BBIX paBHOBECHI

2

A

1

J13

bunapHsie cuctemsl ¢
OTPaHUYEHHOMN B3aUMHOU
PacTBOPUMOCTBIO.
Konnurarvushsie
CBOIiCTBa pa30aBICHHBIX

pacTBOpPOB.

OCMOTHYECKOE TaBJIEHHE




JII3

®a30BbIE paBHOBECHSL.
OCHOBHBIE THIIBI
JIarpamm.

KommuratuBHbIe CBOMCTBA

Texymmii pyOexHbIi
(MOZYIBHBIN) KOHTPOJIb

o pazzgeiny 1.

TepMmoauHamuka

Pa3nea 2. Onekrpoxumus. Kunertuka

Tema 1. TepMoMHaMHUKa XMMHUYECKOTO UICTOYHUKA TOKA

1

J13

XHUMHYECKHUI NCTOYHHUK
ToKa. TepMoIMHaMHKa
raJlbBaHUYSCKOTO
anemenTa. D/C.
Ypasuenue HepHcra.
Knaccudukanus
AIEKTPOIOB.
IToreHIMOMETpUYECKUE

MCTOJbI aHaJInu3a

2

JIII3

Tepmogunamuka
XUMHUYECKOr0 HCTOYHHKA

TOKa

Tema 2. Knaccudukanus snexrpoaos. [loTeHImoMeTpruecKrue METO Bl aHATH3A.

KOH,Z[}’KTOMGTpI/ILIeCKI/IC METOJbI aHAJIN3a

1

JII3

Knaccudukanus
JIIEKTPOJIOB.
[ToreHumomerpuueckue
METO/bI aHAIU3A.
Konnykromerpuueckue

MCTOJBI aHaJInu3a

Tema 3. ®opmanbHas kuHeTHka. [IpocTbie peakuuu. OnpeaeneHue Nopsiaka peakluu

1

J3

KuneTtnka xuMu4yeckux
peakuuid. Metobl
OonpeAeseHus mopsaKka

XUMHYECKOMN pCaknuun

2

A

1




2 JIII3 dopmManbHass KHHETUKA. 3 T 1|1 1
[IpocTeie peakiyy.
Ornpenenenne mopsiaKa

peaxiuu

3 JIII3 Konopumerpuueckue 3 T 1|1 1

METOABI UCCIICAOBAHUA

Tema 4. CrioxHbIe XUMUYECKUE PEAKIIUU

1 JI3 CJ105)KHbIE XUMUYECKHE 2 pil| 1
peakuu. 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOU
pEaKIMH OT
TEMIEPATYPHI.
YpaBHeHue AppeHuyca.

3Hepr1/1;1 aKTHBalluH

2 JITI3 CroKHBIE XUMHYCCKUE 3 T 1 (1|1 1
peakuuu
3 JIII3 Buustaue remneparypsl 3 T 1|1

Ha CKOPOCTb pCAKIINH.

VYpaBHeHue AppeHnyca

4 K Texkymuit pyOeKHBIH 3 P 1 1 1
(MOTyJTBHBIN) KOHTPOJIb
1o pazueny 2.
DIJIEKTPOXUMHUS.

Kunetnka

Texkyuuii KOHTPOJb YCIIEBAEMOCTH OOYYalOLIErocsi B CEMECTPE OCYIIEeCTBIseTcs B (opmax,
MPETYCMOTPEHHBIX TEMATHYECKUM TIJITAHOM HACTOAIIEH paboyeil mporpaMMbl JUCITUTITNHBL.
®opMbI TPOBEICHUSI KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAllUU 00YUaIOIINXCsl /BUJTBI

paboThl 00yJarOIIUXCst

Ne ni/m ®opMbI IPOBEAEHUS TEKYIEr0 KOHTPOJIS Buabi padoTsl
yCIeBaeMOCTH U MPOMEKYTOYHOM aTTecTalumn odyuaromuxcsa (BPO)
odoyuaromuxcs (PTKY)

1 Kontpoinb npucyrcrus (KIT) [IpucyrcTBue

2 Ompoc ycrnsiit (OY) Brinosinenue 3aganus B

ycTHOH (opme

3 Omnpoc nucemennsbiit (OIT) Brinonnenue 3aganus B

MUCBbMEHHOU hopme




4 Onpoc kombunuposanHblil (OK) Brinonnenue 3ananuii B

YCTHOU U MUCbMEHHOM

dhopme

5 [TpoBepka naboparoproii padots (JIP) Brinonnenue (3ammura)

nabopaTopHOil paboTHI

6 TectupoBanue B 251eKTpoHHOH dopme (TI) BrinosineHue TecToBOrO

3a/laHus B DJIEKTPOHHOMN

dhopme

4.2. ®opMbl NPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTANMHI
3 cemectp
1) ®opma nMpomMeKyTOUHOM aTTeCTallUU - 3a4eT
2) ®opMa opra"u3anuy MpPOMEKyTOUHOH arrectanuu -KoHTpoas npucyTcTBus, Onpoc MUChbMEHHBIH,

TecTupoBaHue B JIEKTPOHHOH opme



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

3 cemectp
DOpPMBI TeKYIIero Maxke. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHI | KOHTPOJIAA YCTIEBAEMOCTH .| KOJI-BO | peiiTUHroBLIM Gaj1aM
KOHTpoJIeii
/BHABI padoThI 021108 | x| BTK| Ot Xop.|YaoBa.
Omnpoc ycTHbIN oy 12 156 |B| T (13| 9 5
JlaGopaTopHo- Onpoc nucbmennbid |OI1 6 78 BT |13 |9 5
npaktudyeckoe |JII13 Iposepka
3aHATHC 71a00paTOpHOM JIP 6 78 |B| T [ 13| 9 5
paboTsl
Omnpoc
. |OK 2 700 |B| P (350|234 117
KOMOMHHPOBaHHBIN
Komnoxsuym K
TectupoBanue B
. O 2 700 |B| P (350|234 117
3JICKTPOHHOU (popme
Cymma 6asuioB 3a cemecTp 1712

5.2. Kpurtepuu, mokasatejqu M NOPSAO0K NPOMEKYTOYHOH aTTecTalud O0y4YalOUIUXCH C
HCNO0JIb30BaHUEM 0a/UIbHO-peliTHHIOBOM cucTtembl. Ilopsinok mepeBoga pelTHHIOBOH OLEHKH
o0yyaromerocsi B TpaJHIHOHHYI0 CHCTEMY OL[EHOK

IMopsinok MpoMeKYyTOUHOH aTTecTAllMM O0ydaloulerocsi Mo AUCUMILIMHE (MOay/l0) B ¢opme
3a4éra

ITo wToram pacuera pedHTHMHIra HO AMCLUUIIIMHE B 3 ceMecTpe, oOydaromuiics MOXET OBITh

aTTCCTOBAH IO AUCHUIIIINHE 0e3 noceuICHUs NpoueaAyphbl 38.‘-IéTa, IIpU yCJIIOBUMU:

OueHka PeliTHHTOBBII 02101

3auTeHo 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

3 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa
«Pusnyeckass XuMHus»

3a4eT COCTOUT TECTOBOW YacTM W KOMOMHHPOBAHHOTO OINpPOCa, KOTOPBIH BKIIOYAET
NUCbMEHHYIO (3 3agaHus) U YCTHYH uyacTH. IlepedueHb BONpPOCOB TECTOBOM 4YacTH U

KOMOWHHUPOBAHHOTO ONPOCa BKIIOYAET MaTepHUal BCEX MOTyJICH:

Xumuveckass repmoanHamuka. I u II Hayao TepMoaAMHAMMKHI

1. OcHOBHBIC NOHATHS TCPMOAUHAMHUKU: TCPMOANHAMUYICCKAsA CUCTEMA, MTAPaMCTPhl SDKCTCHCHUBHBIC

N MHTCHCHBHBLIC, (py'HKI_II/Iﬂ COCTOsIHHUA, €€ CBOICTBA. YPaBHCHI/I}I COCTOsAHHA.

2. ChopmynupyiiTe pazaudus Mexay U30JIUPOBAHHOM, 3aKPBITON U OTKPHITON CHCTEMaMHU.

HpI/IBC,Z[I/ITe MMPUMCEPHbI TAKUX CUCTCM.

3. I Hauano TepMOAMHAMUKY. 3alUIINTE MAaTEMaTHYECKOE BhIpaskeHHE B AU(pepeHInanbHOM 1
UHTErpanbHoi popmax. UTo Takoe paboTa, TEMI0Ta, BHYTPEHHSS SHEPTHsl, SHTAJIBIIHS.
[TpuBeauTe npumepsl GyHKIMHU COCTOSIHUSA U PyHKIUH mporecca. Kakumu cBoiicTtBamu obnagaer

(byHKLUS COCTOSHUSA?
4. HyneBoil 3aK0H TEpMOJMHAMUKN. DMIIPUUYECKas TEMIIEPATYpA.

5. TemmoeMKoCTh. PU3NYECKUIN CMBICH YIEIBHOW U MOJIIPHOW TEIUIOEMKOCTH. EMHUILIBI
n3Mmepenusi. CB3b MEXAY TEIJIOEMKOCTBIO IpU P=const U TenaoeMKocThIo pu V=const st

UJcaIbHBIX Ta30B (ypaBHeHuE Maiiepa).

6. Temmora. OnpeneneHI/Ie TCIJIOTHI B U30TCPMUICCKOM, U30XOPUYCCKOM, 1/1306ap1/1qec1<0M

nmpomneccax. TennoTra MUKINIESCKOrO rnpormnecca.

7. AnuabaTtudeckwii mporiecc. YpaBHeHus aauabatsl. PaboTa u TerioTta B ainadaTuueckomM

nporiecce.
8. 1 Moub UI€aNBHOTO ra3a U300apuuecKu Mpu P, pacumpsercs ot V, 1o V,, 3atem

U30TEPMUYECKU CKUMAIOT JIO UCXOTHOTO 00BeMa U MPHU 3TOM 00bEME JJOCTUTAET UCXOTHOTO
coctosiaus. [IpencraBpre nmporecc Ha nuarpamme p(V). Kak HazpiBaercs Takoi mporecc? Kak
rpadM4ecKy ONPENIeNIUTh TEIUIOTY ATOTO mporecca? SBIseTcs TeIIoTa MOJI0KUTEITBHOW WITH

OTpULIATENEHON BeTUYHHONW? OTBET MOSCHUTE.



9.

10.

11.
12.

13.

14.

15.

16.

17.

2 MONb 1-aTOMHOTO HJ€aIbHOTO T'a3a HaXOATCS IPU JaBJICHUN P1 u o0bemMe Vl' I'a3
anuabaTUYECKN CKUMAIOT J10 V2, 3aTeM U30XOPUYECKHU IIOHWKAOT TEMIIEPATYPY, U JaBICHUE
raza CTaHOBUTCS PaBHBIM PZ’ a 3aTeM U30TEPMHUYECKH PACLIMPSIOT 10 UCXOAHOTO 00beMa.
[TpencraBbre npouecc Ha auarpamme p(V). Uemy paBHO U3MEHEHHE BHYTPEHHEN SHEPTUU B 3TOM

npoiecce?

Tennosoii 3¢ ekt xumudeckoil peakuu. BiusHue remnepaTypsl Ha TE10Bo# 3¢ dext
xuMuueckoit peakiuu. Juddepennmansaas Gpopma ypasaenus Kupxroda. MHrerpanbnas
(dopma ypaBHEHMS IIPU YCIOBUU: @) TEMJIOEMKOCTH YYACTHUKOB XUMHUYECKOW PEaKLIUU HE 3aBUCST
OT TeMIIepaTypsl; 0) TEMIIOEMKOCTH YYaCTHUKOB XUMUUECKOM PEaKIMU 3aBUCIT OT TEMIIEpaTyphbl.
[TpuBecTH rpauky 3aBUCUMOCTH (AHp_uHH) ot Temneparypsl (T).

OcnoBuble popmynnpokH I Hauana repmoannamuku. @opmynuposku Knaysuyca u Tomcona.

MaremaTtuueckoe BolpaxkeHue Il Hayana TepmonnHamuku. PaBenctBo Kiayszunyca. HepaBeHcTBO

Kiaysnyca.

[Tonsarue sutponuu. Kakumu cBoiictBamu o6sagaet 3uTponus u ee naMeHenne? Kak nuamensercs

SHTPOIUS MPH NEPEXO0/Ie BELIECTBA U3 TBEPAOIO B KUAKOE U ra3000pa3Hoe COCTOsIHUE?

OHTponus Kak QyHKIHS COCTOSIHUA. MI3MeHeHne SHTPONHUU KaKk KPUTEPH paBHOBECHS B
U30JIMpoBaHHOM cucteme. [IpuBeaure rpaduk 3aBUCHMOCTH SHTPOIHHU OT IYTH MpoLecca B

U30JIMPOBAHHON CUCTEME.

Huxnnyeckue npoueccol. Tepmogunamuueckuit KILJI. ukn Kapnuo. [Ipuseaure nukn KapHo Ha

muarpamme P(V). KIIJ] nuxna Kapuo. CpoiictBa mukia Kapho.

Pacuer SHTPOIIMHU B PA3JIMYHBIX TCPMOANHAMHWYCCKUX MIPOHCCCax C NACAIIbHBIM I'a30M:

MU30XOPHUECKOM, H300apHUUECKOM, H30TEPMHUECKOM, aTUA0ATUIECKOM.

1 MOJB UACANIBHOIO ra3a HAXOAUTCS MPU JABICHUU P1 1 00beMe Vl' I'a3 aguabatuuecku
C)KHMAIOT 10 V2’ 3aTEM U30XOPUUYECKH MTOBBIIAIOT TEMIIEPATYPY, U IABJIEHUE ra3a CTAHOBUTCS
paBHBIM PZ’ a 3aTeM U30TEPMUUYECKH PACHIUPSIOT J0 UCXOJIHOTO 00bEMa U MPU ITOM 00beME

BO3BpAIIAIOT B UCXOHOE cocTosiHue. [IpencraBbre mporecc Ha quarpamme p(V). Uemy paBHBI

HU3MCHCHUS SHTPOIIMU U SHTAJIBIIMHU B 9TOM npouecce?

XapaKTepMCanecKne TEPMOAUHAMHUYECCKHUE (l)yHKIII/IH. XuMHu4YecKoe u (l)a30BbIe PaBHOBECUSA

. O6bvenunennoe ypasuenue | u Il Hauana repmonuHaMuku. XapakKTepUCTHUECKUE

tepmoauHamuueckue ¢pynkuuu U, H, G, F. [Ipupamenne pynkuuit dF, dG (AF, AG). Ux
3HAYCHUE JUTS OTIMCAHUS COCTOSTHHS PABHOBECHSI U BO3MOXXHOCTH CaMOITPOU3BOJILHOTO
NPOTEKaHUs TPOIIECCOB B 3aKPBITHIX TEPMOJAMHAMHUYECKUX cucteMax. [IpuBeaure rpadux

3aBHUCUMOCTH Hepruu ['n66ca ot myTtu npouecca npu P, T=const.



. TemmepaTypHas 3aBUCUMOCTh MaKCUMabHOU paboThl. YpaBHeHue ['nb66ca-I' enpMrombia B

muddepeHManbHON GpopMe U UHTErpaTbHON opMax.

. Cucrembl NIEPEMEHHOTO COCTaBa. XMMHUECKUN OTEHLIMAN KaK NapLUuaibHasi MOJISIPHAs BEIMUNHA
HKCTEHCUBHOTO CBOWCTBA cucTeMbl. [IpuBenuTe BbIpakeHus A npupamenuii ynkmuii dF,

dG nns cucteM nepeMeHHOT0 COCTAaBa.

. YpaBnenus ['u60ca-/lrorema. Kakue BaykHble COOTHOILICHUS MOYXHO TIOJTYYHUTh, HCIIONB3Ysl 3TH

YPaBHEHHS.

. HpI/IBe,ZLI/ITe BBIPpAKCHUSA 11 XUMHUYCCKOT'O IOTCHIIMAJIa KOMIIOHCHTA B UACAJIIBHBIX U PCAJIbHBIX
ra3soBbIX cucTeMax. Kakue (I)aKTOpLI BJIUAKOT HAa 3HAYCHUEC XUMHNYCCKOI'O IIOTCHIIMAJIA. Yto Takoe

JICTY4YCCTh KOMIIOHEHTA? CTaH,Z[apTHOe COCTOSAHHME B Ia30BbIX CUCTEMAX.

. XMMHMUYECKHUH NTOTEHIIMAJ KOMIIOHEHTA B UJICAJIbHBIX U PEAJIbHBIX KOHIEHCUPOBAHHBIX CUCTEMAX.
Kakue ¢pakTopsl BIUSIOT Ha 3HAYCHUE XUMHUUECKOT0 MoTeHIMana. Yto takoe
TEPMOJMHAMHUYECKAsl aKTUBHOCTh KOMIIOHEHTa? CTaHIapTHOE COCTOSIHME B KOHJEHCUPOBaHHBIX

CHUCTEMaAX.
. UTo Takoe XMMHYECKOE paBHOBeCI/Ie? OcHOBHBIC KPpUTCPUHU XUMHUYCCKOI'O paBHOBCCHUS.

. I[aﬁTe OMPCACIICHUC KOHCTAHTBI PaBHOBCCHL. Hamumure BBIPAKCHUC IJII KOHCTAHTBI PABHOBCCHUSA

CUCTEMBI. [[7151 9K30TEepMUYECKON PEAKLIUNU: N2 (r) +3 H2 () 2 NH3 (1) KOHCTaHTa
paBHOBeECHs (KC) IIpU HEKOTOpOM TeMneparype paBHa 6.8. Kak n3MeHHUTCS BEITUYMHA Kc a) 1pu

YBEIMYEHUU KOHUEHTPALIMU NH3 B 2 pasa, 0) Ipu yMEHBILIEHUU TeMIEpaTyphl?



9. VYpaBHeHHE N30TEpPMbl XUMUUECKON PEAKIMH. 3aUIIUTE BbIPAKEHUE /1JI1 KOHCTAHTHI pABHOBECHS

10.

JUTSL peaKiuu. CH COOH CH COOC

(x) T C2HsOH (o) 3COOC,Hg (0 +H0 (o (AH

=7 x/Ix/monp). Kak Oyer n3MeHsAThCsl paBHOBECHAsI KOHIICHTPAIIHS CH3COOC2H gH

KOHCTaHTa paBHOBecUs (YBEIUYUTCS, YMEHBIIIUTCS, HE U3MEHUTCS) TPU: ) YMEHBIICHUN

KOHIIEHTpaIlUU H20; 0) 10OaBICHUH B CUCTEMY CH3COOH; B) YBEJIMYCHHH JIaBJICHUS B 3 pasa;
I') IOHWXXEeHUU TeMiepatypbl? OTBeT o0oCHyMTE.

XuMu4eckoe paBHOBecHE. TepMOAMHAMUYECKUE KPUTEPUU XUMUYECKOTO PAaBHOBECHS ISl
3aKpPBITBIX TEPMOJIMHAMUYECKUX CUCTEM B CiIydyae, KOrja peakuus nporekaet npu V, T = const. u

+
npu P, T = const. Hannmure BbIpaskeHKe 11 KOHCTAHTBI PABHOBECHS CUCTEMBIL: H3PO 4 H +

H2PO 4' Kax moBiusieT Ha cMenieHne paBHOBECHS: a) MpUOaBlIeHNEe K PACTBOPY COJISTHOM

KUCIIOTBI; 0) mpubaBiIeHue K pacTBOpy Auruapogdocdara HaTpus; B) NpudaBICHUE K PaCTBOPY

KaranusaTopa; T) npudasieHue K pactsopy KOH?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BnusHue Temneparypsl Ha KOHCTaHTy paBHoOBecus. [IpuBenute ypaBHeHus nzobapsl Bant-I'odpda

B i depennmanbHoi n nHTErpabHol popmax. CxemaTHueCcKH U300pa3ute rpaduku

3aBUCUMOCTHU KP orTuln KP ot 1/T nnst SHAOTEPMHUYECKOM U SK30TEPMHUUYECKON peaKIuil.

[TpuBenute ypaBHeHus nzoxopsl Bant-I'odda B nuddepenmansHoll 1 UHTETpaTbHON opMax.

Cxemarudecku n300pa3uTe rpaQuK 3aBUCUMOCTH KV orTuln KV ot I/T nns
SHAOTEPMUYECKON U IK30TEPMUYECKON PEAKLIUN.

Tennoas Teopema HepHcTa Kak popMyIrpoBKa TPETHETO 3aKOHA TePMOAMHAMUKU. Ee

IMPUMCHCHHUEC IJIA pacuc€Ta KOHCTAHT PaBHOBECHS.

[Toctynar [1nanka xak GopMyIHpOBKa TPETHEro 3aKOHA TEpMOAUHAMUKU. [IpuMeHneHue
[Toctynara [1nanka k pacueTy aOCONIOTHBIX 3HAUCHUM SHTPOIHIA YUCTHIX BemecTB. Kak
paccuuTaTh U3MEHEHHUE SHTPOINH JJIl XUMUYECKUX peaklnuii Ha OCHOBaHUM 3HAYEHUI

CTaHJAPTHBIX SJHTPONUIN YYaCTHUKOB XUMHUYECKOW PEAKIIH.

®dazoBbie paBHOBecHus. OCHOBHBIE KpuTepun Pa3zoBoro paBHoBecus. [Ipasumno ¢a3 ['n60ca.
[Tpumenure npaBuiio a3z aAs pa3IndHbIX PUTYpaTUBHBIX TOUEK Ha (a30BOM quarpamme

KUAKOCTh-TIAp 11 CUCTEMEI, COCTOHHIGfI H3 IBYX JICTYUYUX KOMIIOHCHTOB, IIPpHU P=const

Uro Ha3biBaeTcs (pa3oii, YMCIOM KOMIIOHEHTOB, BAPMAHTHOCTHIO cucTeMbl? [lepeunciure
ycnous ¢a3oBoro paBHoBecHs. 3anuiute ypaBuenune Knaneitpona-Knaysuyca. s
PaBHOBECHS JKUJKOCTb-I1ap MPUBEIUTE rpauK 3aBUCUMOCTHU JaBiieHUs (a30BOro nepexoa oT

temneparypsl. st kakux (a3oBbIx nepexoaoB npuMeHuMo ypaBHeHnue Kianelipona-Knaysuyca?

OHpGI[CJ'II/ITe THUIT JUarpaMMBbl. Vkaxure oOracTu CYmCCTBOBAHUSA X XKUAKOCTH, TBEPAOIO BEIICCTBA
¥ napa Ha ga3oBoit guarpamme. PaccunTaiiTe unciio cTeneHei CBOOOIbI ISl KaXKI0M 00IacTu

quarpammsbl. ([1s pa3nu4HbIX quarpamm).

JwnarpaMmma cOCTOSIHUS OJJHOKOMIIOHEHTHOM CUCTEMBI 1711 HOPMAJIBHOM JKUJIKOCTH. Y KQXKUTE
00J1aCTH CyIIeCTBOBaHUS KUIKOCTH, TBEPIOTO BEIIECTBA U Napa Ha (a30BOM AuarpaMmMme.

Paccuuraiite uncio creneHei cBOOObI i KaxKA0W 00JacTH JUarpamMmbl.

JnarpaMmma cOCTOSIHUS OJJHOKOMIIOHEHTHOM CUCTEMBI [ aHOMAJIBHOM JKUJIKOCTU. Y paBHEHUE
Knaneiipona-Knaysuyca ns ¢a3oBsix nepexonos | pona. Ykaxkure 06JacTi CyIieCTBOBaHUS
JKUJKOCTH, TBEPJOTO BEILIECTBA U Mapa Ha (pa3oBoit Auarpamme. Paccunraiite unciao cteneHei

CBOOOBI JJIsl KaX10M 00J1acTU AUArpaMMBbl.

I[I/Ial"paMMa COCTOSIHHA CUCTEMBI, COCTOSIHIeﬁ H3 IBYX KOMIIOHCHTOB, HCOI'PaAHUYCHHO
PACTBOPUMBIX B )KUJIKOM COCTOAHUHU U HC PAaCTBOPUMEIX B TBEPAOM COCTOSAHUMU, o6pa3y}onmx
IMPOCTYIO 3BTCKTUKY. HOCTpOGHI/IC TaKUX auarpaMm Ha OCHOBAaHUHU SKCIICPHUMCHTAJIbLHO

MOJIYYCHHBIX KPHBBIX OXJIAXKICHUS.

Chopmynupyiite 3akon Payns. Jlyis kakux cuctem npuMmeHuM 3akoH Paynsa? Kakne mpuanabl

MPUBOAT K TOJIOKHUTEIIBHBIM U OTPUIIATEIILHBIM OTKJIOHEHUSIM OT 3akoHa Payna? Hapucyiite
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23.

24.

25.

26.
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29.

30.

31.

Juarpammy JaBJI€HHE — COCTaB [ TakKuX cucTeM. C BBIAEIEHUEM WU C MOTJIOIIEHUEM TETJIOThI
POMCXOIUT 00pa30BaHUE PACTBOPOB C OTPHUIIATEIHHBIM OTKJIIOHEHHEM OT 3aKoHa Payms?

IIpuBenuTe npUMeEpSL.

PaBHOBecue: sxuaKocTs — nap A OuHapHou cuctemsl. | 3akon Konosanosa. [IpuBeanre
JyarpaMMbl: TEMIIEpaTypa — COCTaB, JaBlIeHHEe—cocTaB. Kak onpenenuTs cocTas rnapa U CoOCTaB

KHUJIKOCTH B T€TEPOTreHHON 00siacT Ha nuarpammax. [IpaBuso peruara.

PaBHOBecue: sxuaKocTh — nap a1 OunapHoi cucremsl. 11 3akon Konosanosa. [Ipusenute
JarpaMMbl ¢ SKCTPEMYMOM: TEMIIEPATYpa — COCTaB, aBJIeHHe-cocTaB. Kak Takue cucteMsl

MOZKHO pasACJIMTb Ha COCTABJIAIOIINC KOMITOHEHTHI?

Yro Takoe azeoTporiHas cMech? CKOIBKO CTENeHel CBOOO b IMEET IBYXKOMIIOHEHTHAs

a3e0TPOIIHAs CMECh IIPU TKI/IH u P = const? [IpuBennure npuMepsl a3€0TPOIHBIX CMECEH.
[Iepeuncnure METOABI UX PA3ACIICHHUS.

PasHoBecue KUOKOCTh-KUIKOCTH B 6I/IHapH0ﬁ CHUCTEME. I[I/IaI‘paMMa COCTOsAHUA OJIsI CUCTEMBI C
BEepXHEH KpUTHUECKOH Toukoi. OmnpeneneHne cocraa (a3, yucia CTeneHe CBoOO Il B

reTepOreHHOM 00JIacTH.

dazoBoe paBHOBecue. OCHOBHOE ycioBHe $a3zoBoro paBHoBecus. DKcTpakuus. Chopmynupyiite
3aKkoH pacnpezenenust Hepaera. OT kakux (pakTOpoB 3aBHCUT YHCIEHHOE 3HAUCHUE

koo dunmenta pacnpenenenus? [IpumeneHne sKcTpakuy B hapmanuu.

Kpunockonus. Yto Takoe kpuockonndeckas nocrostHaast? Ot kakux (akTopoB oHa 3aBUcHUT? B
KaKoW MOCIIe0BaTENbHOCTH MPU IOHWKEHUH TEMIIEpaTypbl OyAyT 3aMep3aTh pacTBOPHI
caxapo3sbl, Cyib(haTa HATPUS M XJIOPUCTOTO KaJHsl ¢ OJIMHAKOBON MaccoBoit noseii? OTBeT

IOACHUTC.

Urto takoe 30ynuockonusa? YUto Takoe 30yauockonuueckas nmoctossuHass? OT 4ero oHa 3aBUCUT?
®u3nuecKuil CMBICI H0YITUOCKOMUYECKON MOCTOSSHHON. KakiMu sKcriepuMeHTaIbHBIMU IaHHBIMU
HYXHO pacrojaraTh JUIs OTpeeIeHUs] MOJIEKYJISIPHONH MacChl BEIIeCTBA 30yITHOCKOITMYECKIM

MCTOJ0M.

B kakoii mocrie0BaTeIbHOCTH MPH MOBBIIIIEHUU TEMIIEPATYPhl OyAyT 3aKHUIIAaTh PACTBOPHI

MOYEBHHBI, NIFOKO3bI U XJIOPUCTOTO KaJlus ¢ OJUHAKOBOM MaccoBo foseii? OTBET MOSICHUTE.

SBnenne ocmoca. OcMoTHUYECKOE JIaBJIeHHE sl pa30aBlIEHHBIX pacTBOPOB. Y paBHeHHE BaHT-
Todda s ocmoTrueckoro ganeHus. YTo Takoe H30TOHHUYECKUH Koapument Bant-I'opda n
YeMy OH paBeH JUIS Pa3HbIX THIOB 3JEKTPoNnTOB? OnpeaeneHne 0CMOTUYECKOTO IaBICHHUS

METOJ0M KPHOMETPHUH PEAIBHBIX PACTBOPOB.

Uro takoe obpaTHbIif ocMoc? J1Jist uero mpuMeHsieTcst 00paTHBIN ocMoc B apmarn?
Chopmymnupyiite 3akoH Bant-I'odda. s kakux pacTBOpoB cripaBeiiuB 3akoH BauTt-T"odda?
Uro takoe nzotonnueckuit kodppuipent Bant-I'odda u yemy oH paBeH U1 pa3HBIX THIIOB

AIEKTPOTUTOB?



DJIeKTPOXUMHUS
. TepMoauHaMuKa XUMUYECKOTO UICTOYHUKA TOKA. Y CTPOMCTBO XUMHUYECKOTO UCTOYHHKA TOKA.
0 0 0 o
Onekrpoasmxymas cuina (3/1C). Onpenenenne AG , AH , AS peaKIuii,
298 298 298
MPOTEKAIOIIMX B raJJbBAHUYECKOM 3JIEMEHTE Ha OCHOBAHUU AJIEKTPOXUMHUUYECKUX JaHHBIX.

. DnektpoaHsii nmoTeHman. Kakum o6pa3om ero moxkHo uameputh? Kakue hakTopbl BIUSAIOT Ha
BEJIMYMHY 3JIeKTpoiHOoro norennuana? [Ipuseaure ypasuenre Hepuera. CtangapTHbIN

BOJIOPOIHBIN AJIEKTPO]I CPABHEHHUS.

. Onekrpoasl [ pona. I'ne ucnonwszyrores 3nekTpoibl [ poga. UTo Takoe MeAHO-IIMHKOBBIN 3JIEMEHT
Hanusns-Sxko6u? [IpuBeaure cxemy M yCIOBHYIO 3alIUCh dyieMeHTa. Kakue nmomypeakuun

MPOTEKAIOT Ha €T0 AJIEKTPOoAax?

. Onextpoasl Il poma. XmopcepeOpsiHbiii anekTpo1. [IpuBeauTe 37eKTpOAHYIO PEeaKITUIo,
ypaBHeHUe HepHcTa Aiis 2JIeKTpOIHOTO MOTEHIMAlIa, YCIOBHYIO 3aMUch AiekTpoaa. [lpumenenue
anektposa. [lpuBenure npumep 31EKTPOXUMHUYECKOM LIETIH € XJIOPCEPEOPSIHBIM 3JIEKTPOJIOM ISt

n3mepenns pH. Kakyro GyHKIHMIO BBITIOIHSET 3TOT 3JIEKTPO B TaHHOU 11enu?
. Onekrpoasl Il pona. [Ipumenenne DnexkrpoaoB I pona u Il pona nns onpenenenus KHP

TPYJHOPACTBOPUMBIX COJICH.



6. 3anummre YpaBHCHHUC HepHCTa AJIg BJICKTPOAHOI'0 MOTCHIHMAJIA CICAYIOINUX CUCTEM B BOAHBIX

4_ +8H' + 58 Mn2+ + 4H20. Vkaxure, Ui

KaKuX U3 9TUX CUCTEM BOCCTAHOBHUTCIIBHBIC ITIOTCHIIMAJIBI 3aBUCAT OT pH CpE€AbI, U KaK 3TH

pactBopax: a) I(TB) + 28 21 ; 6) MnO

MOTEeHUUAIBl OYAYT U3MEHATHCS (YBETUUUBATHCS WM YMEHBIIATHCA) pU J0OaBICHUU B PAaCTBOP

HEOOJIBIINX KOJMYECTB KUCIOTHI HIU IICJI0YH.

7. Metamnookcuansie 35ekTpobl I pona. [IpuBeauTe 3J1eKTPOAHYIO PEAKIIUIO, BRIPAKEHUE JJISI
3JIEKTPOJIHOTO TTOTEHITHAA, YCIOBHYIO 3aluch dekTpoaa. [Ipumenenue snexrpona. [Ipuseaure
MIpUMED IEKTPOXUMHUIECKON IETH ¢ CYPhMSHOOKCHIHBIM JIEKTPOJIOM JUTsl m3MepeHus pH.

Kaxkyto pyHKIHIO BBITIOJHSET 3TOT 3JICKTPO B TAHHOU 11T ?

8. DJEeKTpOAbl C UHEPTHBIM JIEKTPOJIHBIM MaTEPUATIOM. XUHTUIPOHHBIN AIEKTPO. 3alMIINTE
JJEKTPOAHYIO peakIuio, ypaBHeHre HepHcTa uist aiekTpoAHOro noreHuana. B kakux cpenax
MO>KHO HMCTIOJIb30BaTh XUHTUIPOHHBIN AsekTpo g usmepenus pH. [lpusenure ycioBHyio

3aIUCh AIEKTPOXUMHUYECKOM LIETH, C TOMOIIBI0 KOTOPOH MOXKHO U3MepsTh pH.

9. DneKTpoasl ¢ MTHEPTHBIM AJIEKTPOJIHBIM MaTepuanioM. ['a3oBeie anmekTpoasl. Kakue TpedoBaHus
MPEIBbABISAIOT K DJIEKTPOTHOMY MaTepUaily B ra30BBIX 3JEKTpoax. BogopoHbliil aieKTpo .
YcTpoicTBO, 3JIEKTPOIHAS peakius, ypaBHeHre HepHcTa 11 BOJOPOIHOTO 3JIEKTPOa.

[Ipumenenue.



10. ITIpocteie Red-OX anexrposst. [Ipumepst. [Ipumenenue. [Ipasumno Jlrorepa.

11. Cnoxnsle Red-OX anextponsl. [IpuBeaute nmpuMepsl MepMaHraHATHOTO JICKTPOJIA B KUCION U
HeWTpanbHOU cpenax. [IpuBeauTe 3NEKTPOAHBIE peaklnu. 3anumuTe ypaBHenrue Hepuera mist

ATUX AJIEKTPOJOB. [ 1€ HCTIONIB3YIOT 3TH JIEKTPOIbI?

12. CTekJIsIHHBIN AJIEKTPOAd. Y CTPOMCTBO. 3aMUIIUTE YPAaBHEHHUE JIEKTPOAHON peaKinu U
COOTBETCTBYIOIIEee ypaBHeHue HepHcTa st anekTpogHoro notenuuana. [Ipumenenue
CTEKJISTHHOTO 35ekTpoaa. [IpuBennTe yCcaoBHYIO 3aMUCh AJIEKTPOXUMUYECKOM LIETH, C TOMOIIBIO

KOTOpPOH MOkHO u3MepuTh pH pacTBopa.

13. Jlaiite onpenenenue OydepasiM cucteMam. Kakue tumbl OydepHbIX cucTeM BaMm H3BeCTHHI? B
YeM 3aKJTF0YaeTCs MX OCHOBHOE cX0ACTBO? AretaTHas OydepHas cucrema. bydepHas eMKoCTb.

Kak Ha ocHoBanuu n3mepenus pH OydepHbIX pacTBOPOB ONpPENEsIOT pKa YKCYCHOM KHUCJIOTBI.

IIpuBenuTe yCIOBHYIO 3aIIUCh MIEKTPOXUMUYECKOM LEIH, C IIOMOLIBI0 KOTOPOU onpeneisaor pH

arieratHoro oydepa.
14. Bbydepusbie pactBopsl. Omnpesenenne pKa YKCYCHOM KHCJIOTBI HA OCHOBaHHH

noTeHImoMeTpuueckoro uamepenust pH arneraraoro OydepHoro pactsopa. [Ipuseaute rpadux
3aBucuMocT pH pactBopa ot 1gC (CH3 COOH)/C(CH3 COOK). Kak rpadudecku onpeneauTs p

Ka YKCYCHOM KUCJIOTBI?

15. Paccuuraiite 3nauenus DJ1C B cTaHAAPTHBIX YCIOBUSIX U ArG0298 JUISL CIEMYIOIIEH

OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHOM  PEaKkIMu ©  CIAEJTalWTe BBIBOJ O BO3MOXKHOCTH €€

CaMOITPOU3BOJIBHOTO ITPOTCKAaHWA B JAHHBIX YCIOBHUAX!

H202 + 2KI Iz(aq) + 2KOH. 3anummre 351eKTPOIHbIE PEAKIIMA U IPUBEIUTE YCIOBHYIO 3aIUCh

rajJbBaHUYECKOr0 3JIEMEHTa, B KOTOPOM OOpaTUMO MPOTEKAET 3Ta peakius, pyKOBOACTBYACH
npaswiamu MIOITAK.

. 0
16. Paccuwuraiite 3HaueHust 3/]C B cTaHIapTHBIX yCIOBUSX U ArG 79g AW1sl OKUCITUTENBHO-

BOCCTAaHOBUTEIbHOM pcakuuu u clenanTe BBIBOA O BO3MOXXHOCTH €€

CaMOITPOU3BOJIbHOTO ITPOTCKAHUSA B JAHHBIX YCIIOBUAX!

2KMnO, + 16HCI = 2KCI + 2MnCI2 + 5CI2 + 8H20. 3anuIuTe 3JIEKTPOAHBIE PEaKIUU U

4
MPUBCAUTEC YCIIOBHYIO 3alIMCh I'aJIbBAHUYCCKOI'0 3JICMCHTA, B KOTOPOM O6paTI/IMO MMPOTCKACT 3Ta

peakuusi, pykoBoACTBysich npasmiamu MIOITAK.



17.

18.

Paccunraiite 3nauenus IJ[C B cTaHIapTHBIX YCIOBUSX M KOHCTAHTY PAaBHOBECHUS (Kp) JUISt

2+

. 3+ —
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu: 2Fe +21 =2Fe”™ +2I

2

CAENalTe BBIBOJ O BO3MOXHOCTH €€ CaMOINPOM3BOJIBHOTO MPOTEKAaHUS B TaHHBIX
YCIIOBUSX. 3allMILINTE  3JEKTPOJHBIE PEAKIIMH U IPUBEANUTE YCIOBHYIO 3alHCh
rajlbBaHMUECKOTr0 JIEMEHTa, B KOTOPOM 00paTUMO MPOTEKAET 3Ta Peaklus, pyKOBOJACTBYsICh
npaswiamu MIOITAK.

dusnyeckne ralbBaHU4eCKUE DJIEMEHTEHL. HpI/IBeILI/ITe MMPUMEPHBI TAKUX 3JICMCHTOB. HpI/IBeI[I/ITe

BeIpakeHue i D/1C takux unemneil. OT kakux (akTOPOB OHA 3aBUCHT.

Kuneruka

. JlaiiTe onpeneneHue Mopsiika peakiiuy Mo BEIIeCTBY U 00IIero (OJHOT0) KWHETUYECKOTO

nopsiKa peakiuu. MosKeT JIU MOPSAI0K peakluu ObITh HYJIEBBIM, IPOOHBIM, OTpULIaTeIbHBIM? OT
KakuX ()akTOpOB 3aBHCHUT MOPSATOK TaHHOM peakiuu? DKCIepUMEHTaTbHbIE METO b

OIIPEACIICHUS ITOPAAKA PCAKIIUH.

HeoOparumele peakiiuu 1 mopsiaka. Yto Ha3pIBaeTCs MOPSAIKOM XUMUYECKOU peakiuu? [lepuon
noJynpeBpaiieHus 1 peakiuu 1 nopsiaka. [Ipuenute npumeps! peakuuid 1 nopsaka. Kakum
00pa3oM Ha OCHOBE HKCIIEPUMEHTATbHBIX TJAHHBIX MOYKHO OMPEIENIUTh TOPAIOK PEaKuu 1
KOHCTaHTY cKOopocTH peakiuu 1 nopsiaka? [lpuBenure xapakTepHble Uil peakuuu 1 mopsaka

Fpa(I)I/I‘leCKI/IC 3aBUCHUMOCTH.

. H606paTI/IMaH peaKnuAg n-rmopsaaKa. Kax l"pa(i)I/I‘ICCKI/I, Ha OCHOBAaHHUH 3KCIICPUMCHTAJIbHOI'O

OIIPEACIICHUS IICPpUOJa MMOJYIIPCBPAIICHUA, OIIPCACIIUTD ITOPAJO0K PCaKIINH.

. B kakmx KOOpAMWHaTax Ha6J'IIOI[aeTC$I JIMHEWHAs 3aBUCUMOCTh MCKOY KOHHeHTpaHHCﬁ

pearupyoIero BeniecTsa U BpeMeHeM sl peakluii HyJIeBOro, IepBOro U BTOPOTO MOPSAKOB?
BemectBo X B pacTBOpe ydacTByeT B peakiuu 1-ro nopsigka X Y. Hanumure kuHeTHYecKoe
ypaBHEHHE JaHHOW peakmuu. M300pazute cxeMatnuecku rpadudecKyro 3aBUCUMOCTD ¢(X) = f(t) u
In(c) = 1(1).

. HeoOparumas peakmus 2-ro nopsaka: 2A—B. Hapucyiite rpaduk 3aBUCUMOCTH KOHIICHTPAIIHH

MCXOIHOTO BEUIECTBA U MPOIYKTa PEaklMu OT BPEMEHH. 3alHIIUTe OCHOBHOE KUHETUYECKOE
ypaBHeHue. [IpuBenure ypaBHeHHE 3aBUCUMOCTH 00paTHOi koHLeHTpanuu 1/C ot Bpemenu. Kax
MepUOJ MONIYIPEBPAIICHHS] 3aBUCUT OT HayalbHON KoHIeHTpauu? Kak rpadudecku onpenenuTsb

KOHCTaHTy cKopocTH peakiuu? KakoBa ee pazMepHOCTh?

Brnusiane TemmnepaTypsl Ha CKOPOCTh XUMHUYeckol peakuuu? [IpuBeante ypaBHeHUe AppeHuyca.
Yro takoe sHeprus aktuBanmu? [lpuseaure 3aBucumocts /n K = f(1/T). Kak Ha ocHOBaHUU

SKCHCPUMCHTAJILHBIX JAHHBIX ONPCACIUTH SHCPIUI0 aKTI/IBaI_II/II/I?



10.

11.

12.

Obpatumas peakuus nepBoro nopsiaka. Kunernueckue ypaBaenus. [IpuBenute xapakTepHble

KUHETHYECKHE KpUBBIE. [IpuMephl 00paTUMBIX peaKIMid.

[TapannensHble peakuuu. Kunernueckue ypaBHenus. [IpuBenure xapakrepHble KHHETUYECKUE

KpuBble. [Ipumeps! napajuieIbHbIX PEAKLIUM.

ITocnenoBarensHble peakuuu. Kunernueckue ypaHenus. [IpuBeanre xapakrepHbie
KHHETH4ecKue kpuBble. KpailiHue ciiydan B KUHETHUKE I1OCJIE0BATEIbHBIX PEAKIIHM,

KMCPCXOAHOC» U «BCKOBOC PABHOBCCHUCH. HpI/IMepr MIOCICI0BATCIBHBIX peaKuHﬁ.

bumonexynsipHbie peakuuu B razoBoit ¢aze. Cxema Jlunnemana. B uem cyTh npuHIuna

KBAa3UCTAIITUOHAPHOCTH.

®epmeHTaTUBHBIN Katanu3. Teopus Muxasnuca-MeHnTeH. OCHOBHBIE ITOCTYJaThl TEOPHH.
Koncranta Muxasnuca. KakoB ee ¢puzndeckuii cMbIci? DKCIIEpUMEHTAIbHBIE METOIbI

omnpeieNieHus KOHCTaHTbl Muxasnuca.
IIpr omnpeneneHHbIX YCIOBUAX pPEaKLUs Hz(r) +Br2(r) 2HBr(r) umeer mnepBbIi

MOPSIOK 110 Bogopoay u 0,5 mopsiiok o 6pomy. 3anuIinTe KHHETUYECKOE YPABHEHHUE dTOU
peakiuu. KakoB ee cymmapHsbiil mopsijiok? PaccuuTtaiite KOHCTAaHTY CKOPOCTH 3TOU PEaKlUK U

OTIPENIeNIUTE €€ Pa3MEPHOCTb, €CIIU MPU KOHIEHTPAIHMIAX 000uX peareHToB 1o 0,25 Mo/

] -1 -1
CKOPOCTh peakuuu paBHa 5 10 "mMomp 1~ ¢ .

3adeTHbIN OnJIeT 1JIsl MPOBENCHUA 3a4¢éTa

denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHHE
BEICIIET0 00pa3oBaHus «Poccuiickuii HAIIMOHANBHBIN HCCIEA0BATEIHCKUN METUITMHCKUAN
YHUBEPCUTET
nMmenu H.M. ITuporosa» Munucrepcrsa 3apaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

3avyeTHbIN OnJ1eT Ne

JUISL IpOBeZIeHHs 3aueTa no aucuuiuinie b.1.0.42 @usndeckas xumus
no nporpamme Crienuaanrera
10 HAMpPaBJICHUIO TOATr0TOBKH (crermanbHocTh) 30.05.02 Menununackas 6nodusnuka

HanpaslieHHOCTh (Tipoduiib) MeaunnHckas Onopusnka
1. BnusHue TemmepaTypbsl Ha CKOpPOCTh XHMMHYECKOW peakuuu. IIpuBeaure ypaBHeHuUE
Appennyca. Uto takoe 3Heprust aktuBarnuu’? [Ipusenure 3aBucumocts In K = f(1/T). Kak na
OCHOBAHUU 3KCIIEPUMEHTAIBHBIX JJAaHHBIX OMPEIEIUTh SHEPTUIO aKTUBALIUN?
2. IMocrynar Ilnanka kak ¢GopMyJIHpPOBKA TPETHETO 3aKOHA TEPMOJIUHAMUKH. [IpuMeneHme
[Toctynara Ilmanka k pacdeTy aOCOJNIOTHBIX 3HAUYECHWN HHTPONHUN YHCTHIX BemecTB. Kak
paccyuTaTh W3MEHEHUE HHTPONHUM [JIi XMMHYECKHUX pEaKluid Ha OCHOBAaHUU 3HAUYECHHU

CTaHJAPTHBIX SHTPONMUHN YYACTHUKOB XUMHUYECKOW PEAKIINH.




3. Kpuockonus. Uto Takoe kprockonuueckas noctosHHaa? OT KakuxX (pakToOpoB OHA 3aBUCHUT?
B kakoli mocienoBaTenbHOCTH NPHU MOHWKEHUU TeMIlepaTypbl OydyT 3aMep3aTh pacTBOPbI
caxapo3sbl, cyJb(aTa HATPUsS U XJOPUCTOTO Kallus C OJMHAKOBOW MaccoBoil moiei? OTBer
MOSICHUTE.
3asenytrouuii HerpeOGenkuii Banum Butansesuu
Kadenpa xumun UOMX




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH
1. Umeth noctym k cetu "MuTepuer".
2. MeThb TeTpanb A1 3alIUCH KOHCIIEKTOB.
3. O3HaKOMUTKCS ¢ YU€OHBIM MAaTEpUAJIOM IO YYCOHHKY, yIeOHBIM IMOCOOMSIM, & TAKKE JICKTPOHHBIM
00pa3oBaTeNbHBIM pecypcaM ¢ TEMOU TaHHOH JICKITUH.
4. 3anucaTh BO3MOXHBIE BOIPOCHI, KOTOpBIE CleAyeT 3aJaTh MpernojaBaTesio Mo MaTepuaity
W3YYECHHOM JICKIIUH.
JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH
1. [IpocaymaTh JEKLKIO, 3aMUCAHHYIO B INYHOM KaOMHETE CTY/A€HTA, U 3aKOHCTIEKTUPOBATh €€.
2. O3HAKOMHUTBCA C TEOPETHUYECKUM MAaTepUaroM, H3JI0OKEHHBIM B Y4ye€OHHUKAX, METOIUYECKHX
MOCOOUSIX U B INYHOM KaOWMHETE CTYy/IEHTA.
3. BBINOJTHUTH MUChbMEHHBIE JOMAITHUE 33AaHUS ISl TIOATOTOBKH K 3aHATHIO.
4. O3HaKOMHTHCS U 0POPMUTH JTaOOPATOPHYIO PaObOTY O TEME 3aHSITHSI.
5. IloAroTOBUTH KOHCIIEKT K 3aHATHIO 110 U3y4aeMOU TeMeE.
JlJ1s1 IOATOTOBKH K KOHTPOJIbHOM padoTe 00y4arOUIuiicsa 10/KeH
1. O3HaKOMHUTBCSI C PUMEPOM OUJIeTa;
2. O3HaKOMHUTCS C TECTOBBIMHU 3a/IaHUSIMU B JINYHOM KaOWHETE CTYACHTA;
3. BelyunTh MaTepHan Mo TeME 3aHSATHSA, 10 KOHCIEKTaM JIEKIIMH M y4eOHOU JMTEepaTrype, a TakkKe
3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam.
JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH
JInsi MOATOTOBKM K TEKyIIeMy pPyOeKHOMY (MOIYJIHbHOMY) KOHTPOJIO OOydYaromeMmycs CIeayeT
M3Y4YUTh yueOHBIM MaTepuana Mo TemMaMm M (Wju) pas3fesiaM JHUCLUUIIMHBI, BKIIOYEHHBIM B JaHHBIN
pyOexHbIi KOHTPOJb. O3HAKOMUTBHCA C MPUMEPOM OUIIETa, O3HAKOMHUTCS C TECTOBBIMU 3a/IaHUSMHU B
JUYHOM KaOMHETe CTyJICHTA.
IIpu moaroToBKe K 3a4eTy HEOOXOAUMO
1. O3HaKOMHTBCSI C IPUMEPOM OHJIETa, BHIHOCUMOTO Ha MPOMEXKYTOUHYIO aTTecTaluio B dopme
3a4yeTa;
2. O3HaKOMHUTCS C TECTOBBIMHM 3a/IaHUSIMU B JIMYHOM KaOWHETE CTYACHTA;
3. IIpoananu3upoBaTh MaTepuall U HAMETUTD MOCIEA0BATEIBHOCTh €r0 MOBTOPEHUS;
4. OnpenenuTh HauboJee MPOCTHIE U CI0KHBIE TEMBI U (MJIN) pa3eNbl JUCHUIUIIHHBI;
5. IloBTOpUTH MaTepuas 1Mo HanboJiee 3HAYMMBIM/CIIOKHBIM TeMaM | (HJIM) pa3zesaM JUCIUTIIUHBI 110
KOHCIIEKTaM JIEKIIUI U Yy4eOHOM JIUTepaType, a TAKKe ANEKTPOHHBIM 00pa30BaTeIbHBIM PECYPCaM.
CamocrositenbHas padora cryaeHToB (CPC) Briaovaer B cedst
3akperuieHne U yriiyOJieHHe MOJyYeHHBIX 3HAHWM, YMEHHI U HaBBIKOB, MOUCK U MPUOOpETEeHUE
HOBBIX 3HAHMM, BBHIOJIHEHHE Y4YEOHBIX 3aJaHH, MOArOTOBKY K MPEACTOSAIIUM 3aHSITHSIM, TEKyIIEMY
KOHTPOJTIO YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTALIUU.
BrimonHeHne qoMamHux 3alaHuil ocyIiecTBiseTcs B popme:

- pabotrel c y4deOHOH, Y4eOHO-METOAMYECKOW ¥ HAyYHOW JIMTEPATypOH, dIECKTPOHHBIMHU



00pa3oBaTeIbHBIMU pecypcaMul (HampuMep, IPOCMOTP BUCOJIEKIIHIA), KOHCIIEKTaMH 00Y4aroIerocs:
YTeHUE, U3yueHHe, aHanu3, cOop u 00o0meHne nHpopManuy, €€ KOHCIIEKTUPOBAHUE; MOJITOTOBKU
OTBETOB Ha BOIPOCHI.

- peleHus 3a1a4, BHIIOJHEHNS MUCHbMEHHBIX 3aJIlaHUH U YIIPaXXKHEHUH;

- BBIIIOJIHCHU S MUCbMCHHBIX KOHTPOJIbHBIX pa60T.



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumenoBanmue, aBTop, roa u Mecto | Ucmoanb3dyercs | KosimdyecTtBo |D/IeKTPOHHBIN aapec
n U31aHUA NP U3YYEeHUH |IK3eMILISIPOB pecypcos
n pa3nesioB B
Ond1MoTeKe
1 2 3 4 5
1 [Dusnyeckas XuMus: y4eOHHK, Tepmonnnamuka 0 https://www.
Xaputonos 0. 4., 2013 DIIEKTPOXUMHUSI. studentlibrary.ru/book
Kuneruka /ISBN9785970423905.
html
2 |®usuueckas XUMUs: [yueOHUK IS TepmonnHamuka 202
BBICIIETO MPOPECCUOHATLHOTO DNEKTPOXUMHUSL.
obpazoBanus |, Xapuronos tO. f., 2013 |Kuneruka
3 |Dusnueckas u KOJIJIOUTHAS XUMUSL: TepmoanHamuka 58
y4eOHUK I CTY/ICHTOB, DNEKTPOXUMHUSL.
00y4aromuxcs 1Mo CrenuaIbHOCTH Kuneruka
060108(040500) - dapmarnus, bensesn
A.I1., Kyuyk B. U., EBctparosa K. U.,
2008
4 |®usznueckas ¥ KOJUTOMIHAS XUMHUSI: Tepmonunamuka 0 https://www.
yueOHuk, bense A. 1., Kyuyk B. ., |[Qnexkrpoxumusi. studentlibrary.ru/book
2021 Kuneruka /ISBN9785970456903.
html
5 |Dusnueckas XUMH: yUeOHUK JUIs TepmonnHamuka 2
BY30B 10 XUMHUYECKUM DIEKTPOXUMHUSL.
cnenuanbHocTaM, Ctpombepr A. T, Kuneruka
Cemuenxo /. I1., 2006
6 |buodusznueckas u 6moneopranuueckas |TepMoarHaAMHUKa 1818
XUMHUSL: YIEOHUK JUISI METUITTHCKUX DNEKTPOXUMHUSL.
BY30B, Jlenckuii A. C., benasun U. 0., |Kunernka
beimukmn C. 10., 2008

8.2. Ilepeyennb pecypcoB MHGPOPMALMOHHO-TEJICKOMMYHUKAIMOHHON ceTH «/HTepHeT», B TOM

yncJie NpogeccCuoHAIBLHBIX 023 TaHHBIX, HE00XO0AUMBIX /IJI51 OCBOCHUS TUCIHHILIUHBI (MO1YJIA)



1. Caiir kadenpsr xumuun UOMX: http://www.rsmu.ru/ — crpykrypa — HHctutyt dhapmanuu u
MEIUIMHCKON XumMun — kadeapa xumun UOMX

Poccuiickas rocyaapcTBenHast oubauoreka https://www.rsl.ru/

Poccwuiickas HarmoHanbpHast Oubnuoteka https://nlr.ru/

OnextpoHHas Oubnuoreunas cucrema PHUMY https:/library.rsmu.ru/resources/e-lib/els/

“okh v

OBC «Koncynprant cryaenra» www.studmedlib.ru

8.3. IlepeyeHb HMH(MPOPMANMOHHBIX TEXHOJOIWH, HCHOJAb3YyEMbIX IPH OCYLIECTBJEHHH
00pa3oBaTeJIbHOr0 Mpouecca no AUCHUILUIMHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOro

o0ecrneyeHUs1 M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HAJTMYMH)

1. ABTOoMaTu3MpoOBaHHbIM uH(pOpManMOHHBIM KoMmIulekc «lludpoBas angMuUHUCTpATHBHO-
oOpasoBatenbHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema yrpaBiieHUs] 00y4eHUEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue Ilepeuyens cnennaau3npoBaHHON MeOeIH, TEXHHYECKHX

N | 000py10BaHHBIX Y4eOHBIX CpeacTB 00y4eHust

/m | aynuropuii

1 | Ayauropuu [uist IpoBeeHUs Hoyt0yx, [locka menoBast, KommnbroTeps! it 00y4aronmxcs,
3aHATUH JICKIMOHHOTO THIIA, Bo3moxxHOCTh noakoYeHus K cetu «Murepuer» u
3aHATHI CEMHUHAPCKOTO THIA, | 00ECIEUYeHUs IOCTYTa B JIEKTPOHHYIO HH(POPMAITHOHHO-
IPYNIOBBIX U obpasoBatenbHyto cpeny, Ctomusl, CTynbs, DKkpan s
VHJVBHTyJIbHBIX npoekropa, LlITopel 3aTemMHeHbIe (11 TpoekTopa), CTakaHsbl,
KOHCYJIbTAI[UM, TEKYILIETO Kon6s1, bropetku, BeitsxkxHol mikad, Boponku, [Tnutku ¢
KOHTPOJIA U IPOMEKYTOYHOM | MArHUTHOM MeEIIaNIKou , ['pymmm, MepHble nuneTky,
aTTecTaluu, 000py0BaHHAs QdunbTpoBanbHas Oymara, pH-meTpsl, MepHble HMITHHIPHI,
MyJIbTUMEAUMHBIMYA U UHBIMU | KoHykTOMETpBI, Bechl, DOTOANEKTPOKOIOPUMETP
cpeacTBaMH 00y4eHUs

2 | YuyeOHbIC ayTUTOPHUH ISt HoyTt0yk, [locka menoBas, KoMmbroTephl A1 00y4Yaromuxcs,
IIPOBEJEHUS POMEKYTOUHOU | Bo3MOXkHOCTB noakitoueHus K cetu «MuTepuer» n
aTTecTaluu o0ecreyeHus A0CTya B JIEKTPOHHYIO HHPOPMALIMOHHO-

obOpazoBarenbhyto cpeny, Ctombl, CTybs

3 | Ilomemenus mis yueOHast MeOelb (CTOJIbL, CTYJbs), KOMIIBIOTEpHAs TEXHUKA C
CaMOCTOSITENIbHON pabOThI BO3MO>XHOCTBIO IOJKIIIOUEHUS K ceTH «HTepHeT n
o0yyarolmuxcs, OCHaIlleHHble | oOecreueHHeM JOCTyIa B 3JEKTPOHHYIO HH(OpMAIIMOHHO-
KOMIIBIOTEPHON TEXHUKOM C 00pa3oBaTEeNbHYIO CPEay
BO3MO>KHOCTBIO IIOJIKJIFOUEHUS
k cetu "MHTepHeT"




o0ecrieyeHrneM J10CTyTa B
AIIEKTPOHHYIO
MH(POPMALIMOHHO-
00pazoBaTENbHYIO CPEIy

OpraHu3alu

YHuBepcuter oOecredeH HEOOXOJAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO ©  CBOOOJIHO
pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCITUTUIMHBI U TTOJICKUT OOHOBJICHHIO TIPH HE0O0X0oaumMocTh). bubarorednsiit poH yKOMILUIEKTOBAaH
NEYaTHBIMU M3JIaHUSAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaxJA0ro W3 W3JIaHUN, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYalOUIerocss M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCIUTLINHY.

OO6yuarouuMest obecrieyeH A0CTyn (yIajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
AJICKTPOHHOTO OOY4YeHHs, JUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMCHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompeseIsseTcs: B paboueit mporpaMMe TUCIUIUTHHEI U MTOJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecss W3 4YWCIa HWHBAIUAOB OOECHeYeHbl TNEYaTHBIMU U (WIU) DJIEKTPOHHBIMU

00pa3oBaTeNbHBIMU pecypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNu HAaNMeHOBaHHe
Koutpoib npucyrcrBus [IpucyrcrBue KIT
Onpoc ycTHBIH Omnpoc ycTHbIN oy
Ornpoc n1MCbMEHHBII Omnpoc nucemennsiii | OI1
Onpoc KOMOMHUPOBAHHBII Omnpoc OK
KOMOMHHMPOBaHHBIN
ITpoBepka mabopaTopHOU pabOTHI JlaGopaTopHas JIP
pabora
TectupoBaHue B 3JIEKTPOHHOM Gopme TectupoBanue o
Bunpl yueOHBIX 3aHATUH U (OPMBI IPOMEKYTOUHOM aTTECTAllUU
®opMbl IPOBEICHUS TEKYLIEr0 KOHTPOJISA YCIIEBAEMOCTH H Cokpaménnoe
NPOME:KYTOYHOM aTTecTAlUuH HAHUMEHOBAaHHE
JlexuroHHOE 3aHsTHE Jlexums J3
JlaGopaTopHO-TIPAKTHYECKOE 3aHATHE JlabopartopHo- JIII3
MIPaKTUYECKOE
Komnoksuym Komnoxsuym K
3auer 3auer 3
Bubl KOHTPOJS yCIEBa€MOCTH
@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxkpaménnoe
NPOMEKYTOYHOM aTTecTAlNU HAaHMeHOBaHHe
Texkymui TMCHUINIMHUPYIOIUN KOHTPOJIb Jucuunnunupyromuii | 1
Tekyummii TeMaTH4eCKU KOHTPOJIb Temarnueckuit
Texymuii pyOeKHBIN KOHTPOJIb PyGesxubiii P




IIpomexxyTouHas arrecTanus IIpomexyrouynas ITA

aTTecTanusg
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