MUWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA3OBAHUA
POCCUIMICKOU ®EJIEPAIINN
(benepanbHOE TOCYIapCTBEHHOE OI0I)KETHOE 00pa30BaTeNIbHOE YUPEKACHUE
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Hamnpasnenue noarorosku: 06.05.01 «buonmxkenepust u OnonHpopmMaTHKa»

Tun o6pa3oBareabHON MPOrPAMMBI: CTICIUATUTET
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00pa3oBaTeNbHBIX TEXHOIOTUH

CornacoBano ¢ YMK_ 6uosnoro-nouseHHoro  PexomeHnoBaHO KadeapaMu aHaATUTHYECKON

daxynbTeTa XUMHUH, PU3NUECKON U KOJUTOMTHOW XUMUU:
ITpotokon Ne 7 ot «20» mas 2024 r. [Tporokon Ne 8 ot 10 mas 2024 ¢ 7
// / s / . P
IIpencenarens T /o~ 3aB. kadenpoit — i
7 A. H. Mameees ~~ Ipoiioakos A.I".

ITpotokxon Ne 9 ot 6» anpens 2024 .

H.o. 3aB. Kadeapoii s
benvix JIb.

Wpxyrck 2024 .
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NMEPEYEHb OBO3HAYEHUW U COKPAIIIEHU

BO — BrIcmiee oOpa3oBaHue;

3.€. — 3aueTHas eMHUIA, paBHas 36 aKaJeMUYECKUM Yacam;

NJK — uHaukaTop JOCTUKEHHS KOMIIETEHLINH;

Komnerenmust — (0T 7nar. competentia «coryiacue; COpa3MEpHOCTb» OT competere
«COOTBETCTBOBaTh, MOAX0AuTh») B pamkax PI'OC BO HecTporo omnpencieHHbI TEPMUH,
BbIpaxkaronuii TpeboBaHue(TpeOOBaHUSA) K pe3ysibTaTaM OCBOEHHUS MPOTrpamMMbl CIEHUAIUTET
BBIITYCKHUKAMH, OCBOMBIIMMH TPOTPaMMy CHELHAINTETa, pa3pabaThIBaeMON U YTBEpPkKIAaeMOU
00pa3oBaTeNbHONW OpraHU3allMy BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHH C
O®I'OC BO; mnpencraBieHsl B BHUIAE YHHUBEpCaJbHBIX, 0OmIeNpodecCHOHAIbHBIX U
npodecCHOHANBHBIX KOMIIETEHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pPa30BaTENbHONW OpraHW3allMd  BBICIIETO
o0pa3oBaHus TPOQPHIb NPOTPAMMBI CIIEHUAINTETa, KOTOPBIA COOTBETCTBYET HAIPABICHUIO
MOJATOTOBKU B LIEJIOM WJIM KOHKPETU3UPYET COJIEp’KaHUE MPOTrpaMMbl CIIEMATUTETa B paMKax
HaIpaBlIeHUs] MOJATOTOBKU MyTeM OpPUEHTAlMU ee Ha: objacth (00macT) mpodeccuoHaNbHON
nesTeIbHOCTH 1 cepy (cdhepsl) mpodecCHoHaTbHONW NEATSIEHOCTH BBIITYCKHUKOB; THI (THIIBI)
3a1a4 W 3a7auu IpoQeCcCHOHATBLHON AEATEIbHOCTH BBITYCKHUKOB; TPU HEOOXOIMMOCTH - Ha
00BEKTHI MPOPECCUOHANBHON 1EATEILHOCTH BBIITYCKHUKOB WJIM 00J1acTh (00J1aCTH) 3HAHMS,

OIIK — ob6memnpodeccnoHanbHble KOMIIETEHITNH;

OIIOII — ocuoBHas npodeccroHanbHas 00pa3oBaTeIbHAs TPOrpamMma;

[Ipodune — cuHoHUM HampaBieHHOCTH, B pamkax ®I'OC BO namucan B ckoOkax 1o
OTHOLICHHIO K HAIIPaBJICHHOCTH,

OC — oieHOUHBIE CPENICTBA;

ITA — mpomexyTouHas arrectanus (popma);

[IK — npodeccronanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PITJ1 — paGouast mporpaMmma JTUCIHITIINHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VYK — yHuBepcanbHble KOMIETEHIINH;

OI'OC BO — ¢enepanbHblif rocyiapcTBEHHBIH 00pa3oBaTeNbHbIN CTaHIAPT BBICIIETO
o0Opa3oBaHus;

OUOC — snexktponHas nHpopMalmoHHas 00pa3oBaTelibHas CHCTEMA.



1 Ileau u 3aaa4u AU CHMIITIMHBI

Henp: wu3yuyeHHe TEOpUM H  MPAKTUYECKUX OCHOB  AHAJTUTHYECKOM  XUMHUHU,
KOJIMYECTBEHHOTO aHAJIN3a U (POPMHUPOBAHUE TOHUMAHUS PO AHATUTUICCKOM XUMUHU B CUCTEME
HayK €CTeCTBEHHOHAy4YHOTO MpO(uUs, 03HAKOMHTh CTYJECHTOB C OCHOBHBIMHU HaIlpaBJICHUSMU
pa3BUTHS (PU3NUECKONW M KOJUIOWTHOW XMMHUH, TEOPETHUYCCKMMHU OCHOBAMHU, BO3MOKHOCTSIMH U
METOIMYSCKUMH IT0IX0IaMH.

3agaud: B pe3ysbTaTe M3YUYEHUs JAHHOTO Kypca CTYAEHTHI JIOJKHBI MO3HAKOMUTHCS C
TEOPETHUYECCKUMHU OCHOBAMH U MPpUEMaMHU MPoO0oTOOpa 1 MpoOONOArOTOBKH, OCBOMTH OCHOBHBIC
3aKOHOMEPHOCTH PaBHOBECUH U MPOTEKAHUS PA3JIMYHBIX TUIIOB XUMUUECKUX PEAKIIHi, OBJIAJICTh
TUTPUMETPUYCCKUMH METOJIaMU aHaJIn3a, O3HAKOMHUTBCS C OCHOBaMHU (DEHOMEHOJIOTUYECKOU
XUMUYECKOW TEPMOJMHAMHKHU, SJIEMEHTAMU XUMHUYECKON KHHETHKH, JJIEKTPOXUMHUHU, HUMETh
MPEJICTAaBICHUE O CBOMCTBAX M TUMAX IMCIEPCHBIX CHUCTEM, UX YCTOWYMBOCTU M KOATrYJISIUHU,

3aKOHOMCPHOCTAX aﬂ00p6HI/IOHHBIX IIpoueccoB

2 Mecrto qucuuminnsel B ctpykrype OITOII

JucuuiuinHa «AHanuTHdeckas, (Qu3uueckas M KOJUIOMAHAS XUMHsS» BXOAUT B YUCIO
00s13aTebHBIX JUCIMIUIMH BapuaTuBHOM 4vactu ydeOHoro tuiaHa (51.0.26). s ocBoeHwus
TUCHUTUTMHBL «AHAJIUTHYECKass XUMUS, (QHU3UUECKass M KOJUIOMIHAS XHMHS» OOyJaromuecs
UCTIONB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI JESITEIBbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B XOJA€ H3y4deHUs ImpeameroB «OOmas M HeopraHuyeckas XHUMHUS»,
«Opranuueckas xumus», «MaTtemaruka». 3HaHHE OCHOB AQHAJIUTUYECKOW, (U3MUECKOH U
KOJUIOUJTHOM XUMHH HEOOXOIUMO CTyJEHTaM OHOJIOTO-TIOYBEHHOTO (¢akyibTeTa ajisi OoJiee
yIIyOJIEHHOTO M3Y4YeHHs TMOCIENYIOUMX AUCHUIUINH, TakuxX Kak «buoxumus», «Dduzuko-

XUMHUYCCKUE MCTOAbI B OHOJIOTUN) .



3 TpeOoBaHus K pe3yJibTaTaM OCBOCHHS TUCHMILIUHBI

[Tpouecc

OCBOCHHA JUCHUIIIIMHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIICTECHIUH

(a;meMeHTOB creayrommx KommeTeHnui) B coorBerctBuu ¢ ®I'OC BO u OIIOII BO mno

Hanpasienuto noozomoexku  06.05.01

«buounscenepus u oOuounHgopmamuray,

MEPCUCHb

KOMHeTeHHI/IfI, HHIAWNKATOPOB HX JOCTHXKCHHUA W IUIAHUPYCMbIC PE3YyJIbTaThbl O6y‘IeHI/IH 110

JAUCHUIIIIMHE MTPEACTABJICHLL B Ta6J'II/II_[C HUWXKCE.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 JUCHHUILINHE, COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIETeH NI

Koa u HamMeHOBaHHe

Koa n HaumMeHOBaHHUe

Pe3yabTaThl 00yYeHus

MaTeMaTUKH, PU3NKU, XUMHA
1 OWMOJIOTHH /TSI IPOBE/ICHHS
HCCIIeI0BaHUH B 0071aCcTH
OMOWH)KEHEPHH,
OMOMH(OPMATHKH U CMEKHBIX
JUCLUTUTUH (MOAyJIEH).

paszesoB MaTeMaTHKH,
(U3MKH, XUMHUH, OUOJIOTHU
Y TIePCTICKTUBBI
MEXKTUCIIUTUTHHAPHBIX
HCCIIEIOBAHUI

KOMIIETEeHIIMH HHIUKATOPA 10CTHKEHHS
KOMIIeTeHIUH

OIIK-2 NKonxk2.1. lemorcTpupyer | 3HATH:

Crnioco0OeH ncnonbp30BaTh CHeUAIN3UPOBAHHbIC - TEOPETUYECKUE OCHOBBI

CIICIUATIU3UPOBAHHBIC 3HAHU A 3HaHUA B O6J'IaCTI/I aHAIUTHYECKOM XUMUH, CYIIECTBO

(yHIaMEHTaJIbHBIX pa3aenoB | (yHIaMEHTaIbHBIX peaxkuuii ¥ MpoLEecCOB, UCIIOIb3YEMBIX

B QHAJTUTUYCCKON XMMUH; TPUHIIHITHI
1 00JIACTH MCIIOJIL30BAHMSI OCHOBHEIX
METOIOB XUMHYECKOI'O aHAJIN3a,
MMETH TIpeicTaBIeHIE 00
0COOEHHOCTSIX O0BEKTOB aHAIN3a.

= OCHOBHBIC 3aKOHBI XI/IMI/I‘-IGCKOI\/'I
TEPMOJIMHAMUKH, CYIIECTBO U
MIPUHLUIBL UCIIOIB3YEMBIE IIPU
MOCTPOCHUH TEOPETHUCCKUX OCHOB
XAMHMYECKOH KMHETUKH,
anekTpoxumun. meth
MIPEJICTABJICHUE O CBOWCTBAX W THIIAX
JIICTICPCHBIX CUCTEM, UX
YCTOWYMBOCTH U KOATYJISIHH,
3aKOHOMEPHOCTSIX aJICOPOIIMOHHBIX
MIPOIIECCOB.

YMmeTn.

- IPOBOJUTD DKCIIEPUMEHTAIIHHBIC
HCCJICIOBAaHUS 110 3aJaHHOM
METOJIMKE, IPUMEHSATH OCHOBHBIC
3aKOHBI XUMHH TIPU 00CYKIACHUU
HOHy‘IeHHI)IX peSy.l'IbTaTOB,
IHOATOTOBHUTH OTYET O BI)IHOJ'IHCHHOI\/'I
pabore

Baaaern:

- TeOpeTI/IT-IeCKI/IMI/I HpelICTaBJ'IeHI/ISIMI/I
AHAIINTHYECKON XMMUU, OCHOBAMH
XHMHMYECKHUX METOOB aHAIN3a
HeOpFaHI/I‘IeCKI/IX

- OCHOBaMHU TEOPETHUYECKUX
MpeICTaBIeHUH (PeHOMEHOIOTUIECKON
XHMH‘IeCKOﬁ TepMO}II/IHaMI/IKI/I,
XHMH‘IeCKOﬁ KHHETHUKH,
AJIEKTPOXUMUH, KOJUTOWTHOW XMMHHU




4 Copep:xkaHmne U CTPYKTYpPa TUCHUILIMHBI
TpymoeMKOCTh JUCITUTIIMHBI COCTABIISET 2 3a4eTHBIX €AMHUIIBI, 72 Jaca.

®dopma NpOMEKYTOUHOU aTTECTALUU: 3ayem

4.1 Copep:xanne IMCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, ¢ yKa3aHHMeM BHJI0B Y4YeOHbIX 3aHATHHA M OTBEJIEHHOr0 HA HUX

KOJIU4Y€CTBA AKAACMHUYICCKHUX YaC0B

Ne Pa3nen aucuunjauHbl/ TeMa dopma TeKyLIero
n/u Bunbl yueOHO paboThI, KOHTPOJISI
g BKJIIOYasl CAMOCTOSATENIbHYIO0 paboTy 00yJaroumxcs , yenesaemoctu/
2 MPAKTUYECKYIO MIOATOTOBKY U TPYIOEMKOCTh ®opma .
E (B yacax) NMPOMEKYTOYHOM
= aTTecTaluu
g =
@ E 5 = o (o cemecTpam)
=) w o~ g
[=H > ® = =
5 s | &5 KonTaktHas paboTta mpemnojaBaTens ¢ o &
=p >) - e
S o | 28 00yJaromuMucs = &
Q - )
o | 8| E& S g
==} ) o =
S < 2~
= o0
= g E
T =&
4 =l =¢
= 5=
: Jlekums JladopatopHoe | Koucyabranus = §
= 3aHATHE e a
g s
!
o =
1 2 3 4 5 6 7 8 9 10
1 [Ipo6ooTOOp M MPOOOIOATOTOBKA 3 2 — 1 - — 1 YcrHas becena
2 THunsl XUMUYECKUX PEaKIUN U TPOLIECCOB B 3 6 2 2 2 — 2 Ycrnas becena
AHAJIUTUYECKOW XUMUU




3 TurpumeTprudecKre MEeTo bl aHAIN32a 3 8 4 2 4 — 2 [IpoBepka oTyeToB
o JIP; mpoBepka
peueHus 3aaa4y
4 KucnotrHo-ocHOBHOE TUTpOBaHUE 3 10 6 2 6 — 2 [IpoBepka oTyeToB
o JIP; mpoBepka
penIeHus 3a1aq
5 MeTo/1bI OKUCIIUTENBHO-BOCCTAHOBUTENBHOTO 3 10 6 2 6 — 2 [IpoBepka oTyeToB
TUTPOBAHMUS. o JIP;
KOJUIOKBHYM
6 OCHOBBI XUMHUYECKOH TEPMOTUHAMUKH H 3 4 4 4 — 2 IIpoBepka oT4eTOB
TEPMOXUMUU o JIP; ycTHas
Gecena
7 XuMudeckasi KHHETHKA 3 4 2 4 — 2 [IpoBepka oTyeToB
o JIP; yctHas
Gecena
8 DNEKTPOABIKYIITUE CHITBI 3 4 2 4 — 2 [TpoBepka oTueTOB
o JIP; yctHas
Oecena
9 JucnepcHble CUCTEMBI U TOBEPXHOCTHBIE SIBICHUS 3 6 1 6 — 3 [IpoBepka oTyeToB
o JIP; yctHas
Oecena
Htoro yacos: — | 72 36 18 36 — 18 3ayer

[Mpumeuanue: KP — xonTposnbHas pabora, JIP — nabopaTtophast pabota, *B paboueil nmporpamme 1Mo AUCHUIUIMHE MTPH BBIMOJHEHUH J1IaA0OPATOPHBIX padOT IperycCMOTpeHa
MPAKTHYeCKAasi MOAr0TOBKA B BU/IC BHIIOJIHEHNUS OT/EIBHBIX BUIOB paldoT, CBA3aHHBIX ¢ Oy Iymiel mpoQecCHoHaNbHON e TeNbHOCTHIO

4.2 Ilian BHeayIMTOPHOH CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCs MO0 TUCHUTITIHHE

CamocrosTenpHast padoTta oOyuaromuxcs YuebHo-
METOINIECKOE
Cpoxknu OueHouHOE
Cemectp HaszBanwue pasnena, TeMbl . TpynoeMkoct oOecnieyeHne
Bug camocTosTenbHOM pabOThl | BHIIOIHEHH CpeICTBO .
4 b (dac.) CaMOCTOSITEIbHOU
paboThI
B ITonroroBka k
N . CM. cIMCOK JUT-
3 Beenenue. [Ipo6ooT60p 1 mpobONOAroTOBKa PaboTa ¢ HayuHOH TUTEpaTypol |COOTBETCTB 1 YCTHOMY o Nol 2
Uy ¢ cobece10BaHUIO prl




CaMocTosiTeNIbHAs pPadoTa 00YUYaOIIMXCS Y4eOHo-
METOINYECKOe
Cpoxkn Onenounoe
Cemectp Ha3zBanue pasnena, TemMbl . TpynoeMkoct obecrieueHue
Bug camocTosTenbHOM pabOThl | BEIIOIHEHH CpEeICTBO .
;1 b (Jac.) CaMOCTOSITENIbHOM
paboTHI
N . . |pacnucanue IToaroroBka k
Tunel XUMAYECKUX PEAKIIMI U MPOIIECCOB B Pabota ¢ HayuHOl ITuTEepaTypoit . CM. CITUCOK JIUT-
3 o M 3aHATHUH 1 YCTHOMY
AHATMTUIECKON XUMUHU (MeTonMuecKue yKa3aHUs) pb1 Nel,2
cobeceJ0BaHUIO
Pewenue 3anay no
Pabora ¢ Hay4HOI MUTEpaTYypOn TeMe. CM. CIFICOK JIUT-
3 TurpumeTprudecKkre MeTo bl aHAIN3a 1
(MeToIMYEeCKUE YKa3aHUS) Hamucanwne pot Nel,2
otyeToB 1o JIP
Hanucanue CM. CIIUCOK JUT-
3 KucnorHo-ocHOBHOE TUTpOBaHHE MIO/ITOTOBKA K KOJIIIOKBUYMY Nel 1
orueToB 1o JIP poe1 Ne 1,2
MeTo/1bl OKHCIAUTENEHO-BOCCTAHOBUTEIEHOTO MOJITOTOBKA K CM. CITUCOK JIUT-
3 MTOATOTOBKA K KOJIOKBHYMY No2 1
TUTPOBAHUI. cobece10BaHUIO pot Nel,2
CM. CIIUCOK JIUT-
o po1 Ne3,4;
OCHOBBI XUMHUYECKOH TEPMOJTUHAMHKH U . Hanwucanue
3 Pabota ¢ nmuteparypoii 1 Metoandeckue
TEPMOXHUMHUHU oTueToB 1o JIP
ykazanus UI'Y
«Tepmoxumush»
CM. CIIUCOK JIUT-
pui Ne3,4;
o Hanwncanne MeTtoanueckue
3 XuMuyeckasi KHHETHKa PabGota ¢ nmuteparypoii 1
oTueToB 1o JIP ykazanus UI'Y
«Kuneruka u
KaTaJInu3y
CM. CITUCOK JIUT-
po1 Ne3,4;
IIpakTnueckue
3 DNEeKTPOABIKYIIINE CHUITBI PaGora c mutepaTypoit 1 Harcarme aboTHI TIO
p Y patyp oTtyeros 1o JIP P
AIEKTPOXUMUH:
yaebHoe mocodue,
Ury, 2013




Cemectp

CamocTosTepHas pa60Ta O6y‘IaIOIIII/IXC$[

HaszBanue pasznena, TeMbl .
Bun camocTosTenbHO# paboTh

Cpoxkn
BBITIOJTHEHU
s

Tpynoemkoct
b (Jac.)

OrneHoyHoE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIIbHOMN
paboTHI

JlucniepcHbie CUCTEMBI M TTIOBEPXHOCTHBIE SABJICHUS PaGora c mutepatypoit

Hammcanne
otueTos 110 JIP

CM. CITMCOK JIMT-
put Ne3,4.
Kommongnas
XUMHUS,
METOAUYECKHUE
PEKOMEHIAITNH,
nury, 2003

O0muit 00beM CaMOCTOSITETFHON PAOOTHI IO TUCIUILTHHE (JYac)




4.3 Copep:xaHue y4eOHOro MmaTepuaJia

4.3.1 Copaep:xkaHue pa3aesioB U TeM M CHUIIITHHbBI

1. Beenenue. [Ipo6ooTdop u npo6onoaroroBka

[IpenMeT aHaTUTHYECKON XUMUH, €r0 CTPYKTYpa, MECTO B CUCTEME HayK, CBSI3b C IPAKTHUKOM.
3HaueHue aHATUTUYECKON XUMHUH B HayKe, SKOHOMHUKE U IpyTruX chepax. OCHOBHbBIE aHATUTUYECKUE
npoONeMbl: CHID)KEHHE TIpeiena OOHAapy>KEHHs; MOBBIIMICHHE TOYHOCTH M H30MPaTENbHOCTH:
o0ecrieueHre JKCIPECCHOCTH, aHauu3 0e3 pa3pylleHUs; JOKAIbHBIM aHauu3; JAUCTAHIIMOHHBII
aHanu3. 3HaUYCHUE aHATUTHYECKON XMMUU B HayKe, JKOHOMHUKE U Apyrux chepax. Buasl ananmza:
W30TOMHBIN, OSJIEMEHTHBIM, CTPYKTYPHO-TPYNNoOBOH  ((PyHKUMOHAIBHBIN), MOJEKYISPHBIH,
BEIIECTBEHHBIH, (pa30BbIiA. XuMHUYecKkre, GU3NIECKUE 1 OMOJIOTHYECKIE METObI aHAIH3A.

[IpeacraButenbHOCTH POOKI; TTpo0Oa U OOBEKT aHAIM3a, Tpoda U MeTo1 aHan3a. PakTopkI,
00yCIOBIMBAIOIINE Pa3Mep U crocod 0TOOpa mpencTaBuTeNbHON Mpodsl. OT6Op MPod TOMOTeHHOTO
U TeTepOreHHoro cocraBa. CriocoObl Moy4eHus cpeaHeil mpoObl TBEPABIX, JKUIKUX U T'a3000pa3HbIX
BeulecTB. [lepBuunas 00paboTka 1 XpaHeHue npoo.

OcHoBHBIE CITOCOOBI MepeBoia MPOOkI B (hOpMY, HEOOXOIUMYIO I TAHHOTO BUIA aHATU3A:
pacTBOPEHHUE B PA3IMUHBIX CpeAax; CIEKaHUE, CIIABJICHUE, PA3IOKEHUE MO JEHCTBUEM BBICOKHX
TEeMIepaTyp, NaBIEHHS, BBICOKOYACTOTHOIO paspsaa; KOMOMHHpPOBAHHE pA3IUYHBIX MPHEMOB;
0COOEHHOCTH Pa3JIoKEHUSI OpPraHuYecKuX coenrHeHni. CrocoObl YCTpaHEHUs U yuyeTa 3arpsi3HeHul
U TIOTE€Ph KOMIIOHEHTOB IIPH MPOOOIOArOTOBKE.

2. Tunbl XMMHYECKHX PEAKIMI U MPOLECCOB B AHAJIMTHYECKON XUMHUHU

OcHOBHBIE THMBl XUMHUYECKUX PEAKIUN B AHAIUTUYECKOW XHUMHH: KHCIOTHO-OCHOBHEIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHbBIE, KOMIIJIEKCOOOPA30BAHUS U OCAXKICHMUS.

2.1. KucnotHo-ocHOBHble peakiuu. COBpeMEHHbIE NPEICTaBICHUS O KHUCIOTaX U
ocHoBaHusXx. Teopus bpencrena-Jloypu. KucnoTtHele M OCHOBHBIE CBONCTBA PacCTBOPUTENIEH.
Bydepusie pactBopbl U ux cBoiicTBa. bydepHas emkxocts. Borunucnenue pH pacTBopoB KHCIOT U
OCHOBaHWI, CMECH KHCJIOT 1 OCHOBaHMI.

2.2. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DJIEKTPOJHBIN MOTEHIMANI. YpaBHEHUE
Hepucra. HampaBneHue peakiuil OKUCICHHS-BOCCTAaHOBIEHUs. DakTOpbl, BIMSIONIME HA
HaIMpaBlIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

3. TurpuMeTpuyecKHe MEeTOAbl AaHATHU3A

Metoasl TuTpuMeTpuueckoro aHanusza. Kmaccuduxanus. TpeOoBaHus, npeabsBiseMble K
peaKiuu B TUTPUMETPHUUECKOM aHaln3e. BUABI THUTPUMETPUUYECKUX OMPEICICHUI: MPSMOE U

obpatHoe TuUTpoBaHHe. CrocoObl BBIPAKEHHS KOHIIGHTPALUH pacTBOPOB B THTPUMETPHH.
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OkBuBaneHT. MomsipHas Macca SKBHMBaJeHTa. IlepBHuHBIE CTaHApThl, TPEeOOBAaHUS K HHUM.
@uxcanaibl. Busbl kpuBbix TUTpoBaHMsl. CKauoK TUTpOBaHMsl. ToUKa 3KBUBAJIEHTHOCTH U KOHEUHAs
TOYKAa TUTPOBAHMSIL.

4. KHCJI0THO-OCHOBHOE THTPOBAHHUE

[TocTtpoeHne KpHMBBIX TUTpOBaHUA. BilMsHuME BEIWYMHBI KOHCTAaHT KHCJIOTHOCTH WIIN
OCHOBHOCTH, KOHILICHTpAllMUd KHUCJIOT WJIM OCHOBaHHUI, TEMIEpaTypbl Ha XapakTep KPHUBBIX
TUTpOBaHUA. IHIMKATOPBI METOAA HEUTPATIU3ALIMH.

5. MeToabl OKHCIUTEIbHO-BOCCTAHOBUTEILHOI0 TUTPOBAHMS.

Ilepmanranaromerpus. IlepBuuHbIE M BTOpPHUYHBIE CTAHIAPTHL. YCJIOBMS IPOBENCHUS
[IEPMAHTaHATOMETPUUECKUX OIPEAETICHUI.

6. OcHOBBI XMMHY€CKO# TEPMOJIMHAMUKH M TEPMOXUMHUHU

6.1 OcHoBHblE TepMOAMHAMHUYECKUE TOHATHSA M onpeneneHus. IlepBbiii  3akoH
TepMoanHaMUKH. [IpuMeHeHne nmepBoro 3akoHa TEPMOAMHAMUKU K (U3UYECKUM CHUCTEMaM IS
pa3nmuyHbIX TporeccoB. TerutoBoit 3ddexr xumuueckoit peakuuu. 3akoH ['ecca. CranmapTHOe
COCTOSIHME M CTaHJApTHBIC TeruioBble 3((ekThl. Pa3znuuHbie METOIbI BBIYMCICHUS TEIIOBBIX
3¢ PEeKTOB XMMUYECKUX PEaKUUN. 3aBUCHMOCTh TEMJIOBOTrO 3¢ ¢deKTa XMMUYECKOH peakluu OT
temneparypsl. YpaBHenue Kupxroda.

6.2 Bropoii 3aKOH TEepMOJUHAMUKH, €0 (OPMYIHPOBKH W AHAIUTHYECKOE BBIPAKECHUE.
[lonsiTue 00 »SHTponuU. OHTPONMS M TEPMOJUHAMHYECKAs BEPOSITHOCTh. OHTPONMS Kak
TEPMOJMHAMHYECKUA KPUTEPHUI CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB B M30JIMPOBAHHOMN CHCTEME.

6.3 Pacuer M3MeHEHHMs SHTPONMH B MPOCTEHIIMX paBHOBECHBIX mporeccax. Iloctynar
[Inanka. I3MeHeHMe SHTPONUH NPU XUMUYECKUX PEAKIUAX.

6.4 TepmoauHaMHUYeCKHE€ TOTEHIMAIBI: H30XOPHO-M30TEPMUYECKHA ¥ M300apHO-
n30TepMHUecKuil moTeHuuansl. CBsA3p ¢ MakcuMalbHOW paboToil mpouecca. DHeprus ['mb66ca u
sHEprus l'eapbMronbla Kak KpUTEPUH CaMOIIPOM3BOIBHOCTH IPOLIECCOB U PABHOBECHSI.

6.5 Xumudeckoe cpoacTBO. Pa3nnynbie BhIpayKeHHs ISl KOHCTAHT PaBHOBECHS. Y paBHEHHE
M30TEpMBbI peakiuu. AHanu3 uzotepMbl Bant-I'opda. CtangapTHeId H300apHO-U30TEPMUUECKHIMA
MIOTEHIIMAJ - KaK MEpa XUMHUYECKOTO CPOJICTBA.

7. XumMH4Yeckasi KHHeTHKA

Cxopocte xuMHuYecKor peakiuu. MakTophl, BAUAIOMKAE HA CKOPOCTh peakuuu. OCHOBHOMN
ITOCTYJIAT XUMHYECKOW KMHETHKU. MOJEKYISIPHOCTh U TOPANOK peakuuu. KoHcTaHTa CKOpPOCTH.
Kunernueckue ypaBHEHMsI peakLuil IEPBOrO M BTOPOro MHOpsAAKOB. BimsHue TemmepaTypel Ha
CKOpPOCTb ~XMMHYECKOW peakuuu. YpaBHEHHE AppeHuyca. DHEpPrus akTUBAllUM, METOIbI €€
OIIpeCIICHUS.

8. DIeKTPOABMKYIIIHE CHIIbI
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[TpryrHBI BO3HMKHOBEHMS Pa3HOCTH MOTEHLUAIOB HA PAa3IMYHBIX MEX(a3HBIX I'paHULAX
pasznena. HeprcroBckumii, mud(dy3uOHHBIH W KOHTAKTHBIA MOTCHIHMANBL. YpaBHeHHe HepHcTa.
Bopopoansiii anekrpos. CTaHAapTHBIE 3JIEKTPOJHBIC MTOTEHIUAIBI. THITBI 0OpaTHMBIX AJIEKTPOAOB:

QJICKTPOAbI IIEPBOIr0O M BTOPOIO poJa, ra3oBbIC, OKHUCIUTCIBHO-BOCCTAHOBUTCIILHBIC. OcHOBHOE

ypaBHeHue DJIC rajapBaHUYECKOr0 3JIEMEHTa

9. I[HCHepCHbIe CUCTEMBI U ITIOBEPXHOCTHLIC ABJICHUS

9.1 Komnounnas xumus. OCHOBHBIE MOHATHS M ONPEACICHUS AMCIEPCHBIX

CHUCTCM:

AUCIICPpCHOHHAaA CpE€aa, MUCIICPCHAA (ba:«;a, JUCIICPCHOCTD. KJ'IaCCI/I(bI/IKaI_[I/IH JUCIICPCHBIX CHCTCM.

Crioco05b1 IMOJIYUCHHUA TUCIICPCHBIX CUCTEM: MCTOABI JUCIICPIrUPOBaHNA U KOHACHCAIIUH.

9.2 TToBepXHOCTHBIE CBOWCTBA AUCIIEPCHBIX CHCTEM: CBOOOIHAS TOBEPXHOCTHAS DHEPTUS U

ITOBEPXHOCTHOE

BCIICCTBA. 3aBHCHUMOCTh MMOBCPXHOCTHOI'O HATSAKCHUA OT KOHIICHTPAIWH PaCTBOpPa ITAB.

HaTs>KCHUC.

4.3.2 IlepeyeHb 1a00paTOPHBIX padoT

[ToBepxHocTHO-akTUBHBIE ([IAB) M NOBEpXHOCTHO-WHAKTHUBHbIE

Ne Ne HaumenoBaHue 1a60paToOpHBIX Tpyno- Ouenoun | Popmupyem
m/m | pasmena pabor E€MKOCTb BIC bIC
U TEMBI (gacsr), CpeACcTBa | KOMIIETEHIIH
JIVCTIATLT npaKkTUYecKast "
UHBI MOJIrOTOBKA
1 becena o TexHuke 1a60paTOPHBIX 1 YcrHas OIIK-2
pabot Oecena
2 BBoanas 6ecena. Ilocyna, TexHuka 2 Pemenue
paboThl B 1abopaTopuu 3a/1a4 Ha
TUTPUMETPUUECKOTO aHAIIN3A. HPUTOTOBI
o CriocoObl BBIpaKEHUS €Hue
= KOHIIGHTPAIUH. pacTBOpOB
3 g [Tpurorosnenue 500 mu 0,1 H 1 Otyet no
= pacteopa HCl u 250 M. 0,1H. JIP
= pacTBopa kapOboHaTa HATPHsI.
4 é YcranoBneHnue KodppuireHTa 1 Pemenune
é nonpaBku padouero pactsopa HCl TEOpeTHye
S no 0,1 v pactBopy NaxCO3 CKHUX
& 3aja4
= Oruer no
2 JIP
5 § YcranoBnenue kodppuireHTa 1 Oruer no
nomnpaBku padouero pactsopa NaOH JIP
no 0,1 u pactBopy HCI
6 Onpenenenne Macchbl YKCyCHOM 2 Ortuer o
KHUCJIOTBI B pacCTBOPE, €€ TUTPA U JIP
HOPMAJIbHOCTH.
7
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Pewenue 3ana4d Ha pacuer
pe3yNbTaToOB aHaIu3a, pacuer pH
PacTBOPOB CUIIBHBIX U CIIAOBIX
KHCJIOT, Oy(epHBIX pacTBOPOB.

KonTpons
Has
paborta
Kosnoksu
YM TIO
METOly
KHUCJIOTHO-
OCHOBHOTO
TUTPOBAHU
s

12

13

14

15

MeTtoabl OKUCIUTEBLHO-
BOCCTAaHOBUTEIHHOTO

TUTPOBAHUA

Memoo nepmaneanamomempuu

YcTaHoBIEeHHE HOPMAJIBHOCTU U
ko2 dureHTa nomnpasku padodero
pactBopa KMnO4 o 0,05 1
pactBopy H2C204 2H0

1

Otyer 11O
JIP

Onpenenenne conepxanus Fe? B
pacTtBope

Ortyer 11O
JIP

Onpenenenue coaepxkanust NO2 B
KOJIOACHBIX U3JIEITHSIX

OTuyer no
JIP
Pemenue
TeOpeTHye
CKHX
3a7a4
Konoksuy
M
«OxuCIuT
eJIBHO-
BOCCTaHOB
HUTEILHOE
paBHOBECHU
e

OIIK-2

16

v

OCHOBBI
XUMHYECKOU
TEPMOIMHAMHKH

I TONMMAVIINATILL

Omnpenenenue TenaoThl 00pa30BaHUs
KPUCTAJIJIOTUAPATOB COJEH

VYcrHas
Oecena,
MUCbMEHH
BIM OTUYET
0
BBIITOJTHEH
noii JIP

OIIK-2

17

XumMuueckas

KHMHETHUKA

OnpeneneHne KOHCTaHTBI CKOPOCTH
peaKI OMBUICHUS CIIOKHOTO
adupa menovbo (MeToI0M
TUTPOBAHUS )

YcrHas
Oecena,
NUCHEMEHH
BIM OTYET
0
BBITIOJTHEH
Hoii JIP

OIIK-2
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18 = OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 4 VYcrnHas OIIK-2
;‘ _ Henu Oecena,
= 8 MUCbMEHH
s 3 Bl OTYET
= BBINOJIHEH
o Hoii JIP
19 o | 1IOBEpXHOCTHOE HATSKECHHUE BOIAHBIX 6 VYcTHas OIIK-2
= E PacTBOPOB MOBEPXHOCTHO-aKTHUBHBIX Oecena,
Z o : BelleCcTB; AcopOuus Ha MCbMEHH
§ cf) % 4 TIOBEPXHOCTH pa3/eia TBEPIAOE TENO BIil OTYET
o= &8 — pacTBOp 0
N3 BBIIIOJHCH
- Hoit JIP
4.3.3 Ilepeyenb TeM (BONPOCOB), BBIHOCMMBIX HA CaMOCTOSITEJIbHOE W3y4YeHHE
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB
Tema Bun 3agaHue Pexomennyemas UK
CaMOCTOATEIILHON auTeparypa
paboThl
1 2 3 4 5
[TpoGooTbop u Pabota c [ToaroToBka k CwM. criicok W/TKonk2.1.
MPOOOMOATOTOBKA JUTEPATYpOn YCTHOMY muT-pel Nel,2
co0eceI0BaHUIO
THUIBl XUMHAYECKUX Pa6ora c ITonroroska k CwM. criucok
peakuui u JUTEPATYpPOU YCTHOMY ut-pel Nel,2
MIPOILIECCOB B co0ece10BaHuUI0
AHATUTHYECKOU
XUMUU
Tutpumerpuueckue Pa6ora c Pewenue 3anau CwM. criucok
METO/IbI aHaIu3a JUTEPATYpPOU 10 TEME. ut-pel Nel,2
Hanucanune
ot4eToB 1o JIP
Kucnorno- MOATOTOBKA K Hanucanue CwM. criucok
OCHOBHOE KoJuiokBuyMy Nel | orueros mo JIP mut-pel Nel,2
TUTPOBAHUE
MeTtoap! MOJITOTOBKA K MOJITOTOBKA K CM. criucok
OKHCIIUTEIBHO- KoymokBuyMy Ne2 | coGecenoBanuto | auT-pel Nel,2
BOCCTAaHOBUTEIHHOT
0 TUTPOBAHHUS.
OcHOBBI Pabota c Harnucanmne CMm. ciucok yut-
XUMUYECKOU JUTEPATypOu oTtueros 1o JIP. per Ne3,4.
TEPMOJIMHAMUKHU U [ToaroToBka k
TEPMOXUMHH YCTHOMY
ompocy (cM.
BOIIPOCHI
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TEKYILETo
KOHTPOJISI)

XuMuyeckas
KUHETHKA

Pabota ¢
JIUTEepaTypoil

Hanucanue

otueToB o JIP.

[Toaroroska k
YCTHOMY
onpocy (cM.
BOIPOCHI
TEKYILEro
KOHTPOJISI)

CM. CIIUCOK JIUT-
puI Ne3,4.

DIEKTPOABUKYIIINE
CHUTBI

Pabota ¢
JIUTEepaTypoil

Hanucanue

otueToB o JIP.

[Toaroroska k
YCTHOMY
omnpocy (cM.
BOIPOCHI
TEKYILEro
KOHTPOJISI)

CM. CIIUCOK JIUT-
puI Ne3,4.

HucnepcHsble
CUCTEMBI U
ITIOBEPXHOCTHBIE
SIBJICHUS

Pabora ¢
JUTEPATypou

Hanucanue

otueToB 1o JIP.

[ToaroroBka k
YCTHOMY
omnpocy (cM.
BOIPOCHI
TEKYILEro
KOHTPOJISI)

CM. CIIUCOK JIUT-
po1 Ne3,4.

4.3.4 MeTtoan4yeckne yKa3aHusi 10 OPraHU3anHMH CAMOCTOSITeIbHON PadoThl CTYICHTOB

CamocrosiTenpHas paboTa CTyICHTOB, CBSI3aHHAS C TIOJATOTOBKOM OTYETOB IO BHITIOJIHEHHBIM

1abopaTopHbIM paboTaM, 3aKperjIeHUEM TEOPETHYECKOro MaTepuajia B BHJIE PEIICHWU 3adad U

IMOATOTOBKE K KOJUIOKBUYMaM U YCTHOMY CO6€C€I[OB21HI/IIO, IMPOBOAUTCA BO BHCAYAUTOPHOC BPEMH.

A A

CrpykTypa oTueta 1o jabopaTopHoii padoTe:

Ha3zBanue paboty
ens paboThI.

Xon paboThl.

XuUMHU4YEeCKast pcaKuus.

Brinonnenue PaCUYCTHBIX 3aJlaHUM B COOTBETCTBUH C METOAUUYECKHUMU YKa3aHUsIMHU K Kaxxgoi

pabore.

BriBog1 (Ha OCHOBE TTOTYYEHHBIX PE3YIHTATOB).

HpI/IMepLI pCHICHU TUIIOBLIX 3aaa4 IMPCACTABJICHBI B PEKOMCHAYCMbBIX yLICGHBIX MMOCOOUAX U

3aJJagyHuKax. MeToaudeckue PEKOMEHAAINU 11O BBIITOJHCHUIO U 06pa60T1<e OKCIICPUMCHTAJIBHBIX
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JaHHBIX 10 KaxAoW JsabopaTopHOl paboTe oOmucaHbl B METOAMYECKUX PEKOMEHIAIMsIX,
MOJITOTOBJICHHBIX MPENOoAaBaTeIIMU Kadeapsl (CM. PUITOKEHU).
1 Imuar A.®., CkpunoB H.U. Kunetnka u xatanu3 (METOIUYECKHE PEKOMEHIAIMU K
npaktukymy). Upkyrck: UpkyT. roc. yH-T, 2009. — 42 c.
2 benoa M.B., I'y6aiinymuua O.B., CycnoB J.C. Ilpaktudyeckue paboOThl TI0
ANMEKTPOXUMUU (METOIUYECKHIE PEKOMEHAANH K MpakTuKymy). Upkyrck: UpkyT. roc.
yH-T, 2013.—-144 c.
3  beikoB M.B. Maremaruueckas u rpadpudeckas o0padboTka PuU3NKO-XUMHUECKUX JaHHBIX
/ M.B. brikos, JI.C. Cycnos, B.C. Tkau — Upkyrtck: uzn-so MUI'Y, 2015. — 100 c. (50 3k3).
4 benwix JI.b. Komnounnas xumus / JL.b. Benbix — Upkyrck: u3n-so UT'Y, 2003. — 46 c.
(200 7k3).

4.4 TpumepHasi TeMaTHKAa KYPCOBBIX padoT (NPOEKTOB) (npu Hanuuuu)

He npedycmompeno.

5 Y4yebHo-MmeToanueckoe U HHPpOpMALMOHHOE 0O0ecnieYeHHe TUCHUILINHBI (MO1YJIs1)

5.1 OcHoBHas quTEpaTrypa

1. Xaxanuna T.U., Hukutuna H.I'. Ananutrueckast Xumust: (9J€KTPOHHBIN pecypc):
yueb.mocobue ans 6akanaBpoB 3-e u3f. uctp. u gom. U3a. OO0 « /] FOpaiit», 2012.Pexum
nocryna: U3 «bubmuorex»

2. KapmoB 10.A., Caoctur A.Il. Metoasl mpoOooTOOpa W MPOOOMOATOTOBKH.
(amexTponHbIii pecypc): yued.mocodue/FO.A. Kapros, 2-¢ u3a.-M.: bunom. JlaGoparopusi 3HaHHH,
2012 .Pexxum noctyna: U3 «bubnmorex»”

3. Epemun, B. B. OcnoBbl ¢usnueckoit xumuu. Teopuss u 3amauu. Yactp |
[Dnextponnslii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopust 3nanuit, 2013. - 320 c. - (YueOHUKH 115 BBICIICH TKOMBI). - Pesxkxum moctyma: 9bC
"NznatensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-9963-2106-3

4. Epemun, B. B. OchHoBbl ¢usnueckoii xumuu. Teopus u 3amaun. Yacte 2
[Onextponnslii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopust 3nanuit, 2013. - 263 c. - (YueOHUKH I BBICIICH MIKOMBI). - Pesxkxum moctyma: 9bC
"UznatensctBo "Jlanp". - Heorpanny. goctym. - ISBN 978-5-9963-2107-0

5.2 JlononHuTeIbHAS JUTEpPaTypa

1. Kynpsimesa, H.C. ®usnueckas xumus [DJeKTpOHHBIH pecypc] : yuebd. ams
OakanaBpoB, yue0. mis ctyna. By3oB / H. C. Kyapsmesa, JI. I'. bongapesa. - OBK. - M. : IOpaiir,
2012. - (bakanasp). - Pexxum noctyna: 343 "bubmuorex". - Heorpanuu. noctymn. - ISBN 978-5-9916-
1293-7

2. benosa, M.B. [Ipaktuyeckue paboTh! 110 nekTpoxumuu [ Tekct] : yued. mocobue / M.
B. benoga, O. B. I'y6aitnymumna, 1. C. Cycnos ; pen.: B. C. Tkau, B. B. CmupnoB ; UpkyTckwuii roc.
yH-T. - UpkyTtck : U3a-Bo UT'Y, 2013. - 144 c. ; 20 cm. - bubauorp.: c¢. 141-142. - ISBN 978-5-9624-
0911-5 : 15 aks.
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3. brikoB, M.B. Maremarnueckass u rpaduueckas oOpaboTka (U3NKO-XUMHUUYECKUX
nanHbIX [Tekct] : yueb. mocobue / M. B. beikos, /1. C. Cycnos, B. C. Tkau ; pem.: A. Y. Bunsmc, U.
C. Ilerpymun ; UpkyT. roc. yH-T, Xum. dak. - Upkyrck : U3n-Bo UT'Y, 2015. - 91 c. ; 20 cm. - ISBN
978-5-9624-1292-4 : 9 3k3.
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5.3

Ilepuoauueckue u3aaHus (MpU HeEOOXOTUMOCTH)

HET HEOOXOAUMOCTH;

5.4

CnucoK aBTOPCKUX METOAHYECKHUX Pa3padoToK

B DUOC UT'Y (https://educa.isu.ru/course/view.php?id=47420) pa3memieHbl METOIUYCCKHE

yKa3aHUs K 1abopaTOpHBIM paboTam:

1

4
5
(200 k3).

5.5
1

[munr A.®., CxkpunoB H.M. Kunetnka n karanu3 (METOAMYECKHUE PEKOMEHIAIMH K
npaktukymy). Upkyrck: UpkyT. roc. yH-T, 2009. — 42 c.

benosa M.B., [@y6aiinymuua O.B., CycmoB J.C. IIpakTudeckue paOOTHI TI0
AJIEKTPOXUMUH (METOIUYECKHME PEKOMEHIaluu K npakTukymy). Upkyrck: UpkyT. roc.
yH-T, 2013. - 144 c.

brikoB M.B. MartemaTtnueckast u rpaduyeckas o00padoTka PU3NKO-XUMHUYECKUX TAHHBIX
/ M.B. beikos, J[.C. Cycnos, B.C. Tkau — Upkytck: m3a-so UT'Y, 2015. — 100 c. (50 3k3).
Makapos B.A. Tepmoxumus / B.A. Makapos — UpkyTtck: uza-so UI'Y, 2003. — 36 c.
benpix JI.b. Komnounnas xumus / JL.b. bensix — Upkytcek: uza-so UI'Y, 2003. — 46 c.

ba3bl 1aHHbIX, ”HPOPMAIHOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMBbI
http://www.msu.ru/libraries/

JlaHHBIN MHTEPHET UCTOYHUK — CAlT Hay4yHOI OnbinoTexku MOCKOBCKOIO
roCy/1apCTBEHHOI'O YHUBEPCUTETA.

http://www.chem.msu.ru/rus/teaching/phys.html

JlaHHBIN UHTEPHET UCTOYHUK — CAaT MOCKOBCKOTO rOCYJapCTBEHHOIO YHUBEPCUTETA
(ctpanuiia kadeapsl GU3NIECKON XUMHH), Ha KOTOPOM TIPEACTABICHBI

http://www.physchem.chimfak.rsu.ru/

JlaHHBIN UHTEPHET UCTOUHUK — callT KOkHOTO (heaepanbHOrO yHUBEpCUTETA (CTpaHULIA
kadenpsl puznyeckoit XUMUM), Ha KOTOpOM TnpeacTasieHs Jekuuu C. WM. JleBuenkoBa

10 GU3UYECKON M KOJIJIOUTHON XMMHH, IIPOTpaMMa Kypca U JIUTepaTypa

6 MarepuajabHO-TeXHUYECKOe o0ecredeHne U CHUNINHBI

6.1

YueOHo-1a00paTOpHOE 000py10BaHHE:

3aHATUSA MPOBOJATCS B CIEUUAIN3UPOBAHHBIX J1a0OpAaTOpUsAX aHaIUTH4YecKol (ayn. 232 u

233) u ¢pusnueckoit u koutonaHou xumun (aya. 308, 309, 313) 6 kopmyca UT'Y
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- nmabopaTtopHble TPAKTUKYMbl aHamuThdeckod (aya. 232 u 233) u Qusmueckoir u

kosutonHoM xumun (aya. 308, 309, 313), ocHalieHHbIE CIICAYOIIMM 000y I0BAHUEM:

Ne n/n | HaumeHnoBanue KoaugectBo
1. | AnanuTHyeckue BeChl 6
2 [Tunerku KaX/IOMY CTYEHTY
3 Bropetku KQKJOMY CTYAECHTY
4. | KonOsl 11 TUTpOBaHUS KaX/IOMY CTYJAEHTY
5. | nmIMHAPHI KaXJIOMY CTYACHTY
6 MepHbie KOJIObI KQKJOMY CTYAECHTY
7 HNonomep OB-74
8 PH- metp pH-410 xoMOMHHUpPOBaHHBII

9. | Yaerparepmocrar UTU -4

10. | Memaka c snekrponpuBogomM TYP ML -2

11. | Konopumerp

12. | Cocynsl [lptoapa

13. | MarauTHas Menajaka

14. | Memaska 3JeKTpudecKas

15. | BertsokHOHM mIKad

16. | Cymmunbabiit mkag CHOJI -3,5

17. | Annapar Kunna

18. | MeaHblii 2JEKTPO

19. | IIuHKOBBIN IEKTPOJT

20. | TImaTuHOBBIN AJIEKTPOJT

21. | XnopcepeOpsHbIN AIEKTPOT

22. | Tepmometp bokmana

23. | DAeKTpOoIInTKa

24. | DnexTporuTHUYECKas siueiiKa

25. | Topcuonnsie Becoi  WAGA TORSYINA - WT
26. | Becsl Tun KOA 10

27. | Texamueckue Bechl BJITK -500

28. | Cexynaomep

29. | Tepmomertp

30. | HlTatus ¢ npoOupKamMu

31. | Habop xuMu4eckoii mocypl ( TUIOCKOIOHHBIE KOJIOBI, CTAKaHBI, | KAKIOMY CTYICHTY
MepHBbI€ KOJIOBI T.11.)

o
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6.2 IIporpammHoOe obecrieueHue

6.3 TexHn4yeckue M JIEKTPOHHbIE CPEACTBA

7 OOpa3oBaTe/ibHbIE TEXHOJIOTHH
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B mporuecce u3ydeHHs TUCHUILUIMHBI HMCIIONB3YIOTCS Kak (OpMBI OOYyHEHHS: TEXHOJOTHS
00BSICHUTENIbHO-WILTIOCTPATUBHOTO OOBSCHEHUH, JICKIINH, 00bICHUTEIbHO-MIUTFOCTPATUBHBIA METO.T
C 3JIeMEHTaMH MPOOJIEMHOTO U3JI0KEHHUs, KOHTPOJIbHBIE U J1a00OpaTopHble PadOThI, KOJIIOKBUYMBI,
pa3z00p KOHKPETHBIX CUTYaLIUH.

Axmuensvie ¢popmul oOyuenus. Ha 1abopaTOPHBIX 3aHSTHUSIX, KOTOPBIE COCTABIAIOT Oosee
MOJIOBUHBI OT KOHTAaKTHOM pPa0OThI, KaXAbli CTYJSHT BBINOJHIET JIa0OpaTOpHYyIO paboTy
WHAMBUYalbHO. Takoil BuJ oOpraHu3anuu OOydYeHHs CIIOCOOCTBYET MPHOOPETEHUIO HaBBIKOB
CaMOCTOSITENTFHOTO BEACHHS AKCIEPUMEHTAIbHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpallleHUs U
paboThl € pa3IUYHBIMH XMMHUYECKMMHU BEIIECTBAMH M J1a0OpaTOPHBIM O0OpYyIIOBaHUEM,
M3MEPUTENBHON amnmapaTypor, OpraHu3alui METOJIMKN SKCIIEPUMEHTAIbHBIX paboT, COCTAaBICHUS
IIPOTOKOJIOB OTYETOB XHUMHUYECKUX 3KCIEPUMEHTOB, a TaKK€ IPAKTUYECKOIO IOATBEPKACHUS
TEOPETUYECKUX MOJOKEHUNW aHATUTUYECKON XUMUHU, TEPMOXUMHUU, JIEKTPOXUMUHU, XUMHUUYECKOU
KHUHETUKH, KOJJIOUJHOM XuMuu. [ToAroToBKa 0TUETOB IO Kax 101 1abopatopHoit padote popmupyer
YMEHHE TMPOBOJAUTH IEPBUYHBIA aHATU3 pE3yJbTaTOB C YYETOM OOIIUX 3aKOHOMEpPHOCTEH,
(bopMyIHpyEeMBIX B paMKax JUCHUIUIMHBI, TIPEICTABIATh PE3yJIbTaThl OMBITOB H PACYETHBIX padoT,

rpaMOTHO ()OPMYJIUPOBATH BHIBOJIBI.

8 OueHouyHble MaTepHaIbI JJIs1 TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM aTTeCTAlUMH

8.1 O01mue cBeneHust
Onenounsie cpenctsa (OC):
O1eHOYHBIE CpPEICTBa TEKYIIET0 KOHTPOJIS: MPOBEPKA OTUETOB 110 Ja0OPAaTOPHBIM paboTam,

KOJJIOKBUYMBI, YCTHOE COOECeJOBaHME.

8.2 Bomnpocs! 1 codece10BaHus, NPUMepPbl KOHTPOJIBLHBIX PadoT, NPUMepPbI BOIIPOCOB
K 3a4eTy

Bonpocs! k kommokBuymy Nel
no Teme "Kuc/ji0THO-0CHOBHOE THTpOBaHue''

1. CymHOCTh THUTPUMETPUUYECKOTO METO/a aHaln3a (4TO Takoe TUTPOBAHME, MEPBUYHBIE U
BTOpPUYHBIE CTaHAAPTHI, HCXOJHBIE BeEIIECTBA U TpeOOBaHMs, TNPEAbIBIAEMble K HCXOJHBIM
BEILIECTBAM. )

2. CnocoObl TUTPOBAHUS: TIPSIMOE U 0OpaTHOE.

3. CriocoObI BBIpaXKEHUST KOHIICHTPALMU B TUTPUMETPUH: MOJIIPHOCTH (M), HOpMaITbHOCTH (H

win N), tutp (T), Tutp mo onpeznensiemomy BerectBy (Ta/p).
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4. Pacuer pH B pacTBOopax CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBAHHIA.

5. Bydepunsie pactBopsl, OydepHas emxocTs, pacuer pH OydepHbIX pacTBOpOB.

6.KpuBass TUTpOBaHUSI CHJIBHOW KHCIOTHI CHJIBHBIM OCHOBaHHMEM. Buja KpuBoH, (GaxkTopsl,
BIIMSIIOILME HA BeJIMYMHY ckauka pH, BBIOOp MHAMKATOpA.

7. VlnpukaTopsl MeToJla HEWTpalu3allid, WHTEepBaJ Iepexoja HHJUKATOpa, II0Ka3aTelb
TUTPOBAHUS UHAMKATOPA.

8.Pemenne 3amauy: TNPUTOTOBICHHUE PACTBOPOB ONPEACICHHON KOHIGHTPALWU, pacyer
pe3ysbTaToB aHanu3a, pH pacTBopos.

Bomnpocs! k komnokBuymy Ne2
no meme «OKucaumMenbHO-60CCMAHOGUMETLHOE MUMPOBAHUE)

1. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B  AHAIUTUYECKOW XUMHMM  (peakuuu
oOHapy>KeHHsl, pACTBOPEHHSI OCAIKOB, IPUMEHEHHE B KOJIMUECTBEHHOM aHAJIM3€)

2. CranmapTHBIA TOTEHIMAN, ypaBHeHHe HepHcra. BimsHue craHmapTHOrO moTeHIHMaia Ha
HarpaBjieHue peakuny. PaKkTopsl, BIUSAIOIMIKME HA CKOPOCTh PEAKIUU.

3. IlepmaHranaroMmerpuueckoe TuTpoBanue. Pabounii 1 ucxonHsli pacTBOpsl, BiusHue pH Ha
IIPOTEKaHWE PEaKUMU. PacueT SKBUBAJICHTOB BEILECTB, YYAacCTBYIOIIUMX B PEAKLMUH OKUCIICHHS-
BOCCTAHOBJICHUS.

4. Pemenune 3amay.

[TpumMep KOHTPOIBHOM paboTHI

buner Nel
Paccunraiite HaBecky NaOH, HeoOxonumyto st mpurotosierus 250 mut 0,1 H pacTBopa.

2. Paccuuraiite pH pactBopa B 250 M1 kotoporo coaepxkurcs 0,52 r HCOOH (Kyue=10%)

3. Cxonbko rpammoB H2C204 conepxutcss B pacTBOpe, €Cii Ha €ro TUTPOBAHUE 3aTpaueHo 8,5 M
0,1 H pactBopa NaOH

4. B 100 mn pactBopa conepxutcs 0,2 r NaOH. Paccuuraiite TUTp, HOpMaJIbHOCTb, MOJISIPHOCTh U

TUTp JaHHOro pactsopa rno HCI.

buner Ne2
1. Ckonbko rpammoB CH3COOH conepxutcst B pacTBOpe, €CJIM Ha €ro TUTPOBAHUE 3aTPAdyeHo 8,5

mia 0,1 H pactsopa NaOH

B 200 mu pactBopa copepxkutcs 1,2 r H2SO4. Paccunraiite THTp, HOpMAIbHOCTD, MOJIIPHOCTD U TUTP
nanHoro pactBopa mo Na2COs.

Paccuuraiite HaBecky Na,COs3, HeoOxoaumyto aiist mpurotosiaeHus 250 vt 0,1 H pactBopa.

4. Paccuuraiite pH pactBopa B 250 M koroporo conepxkurcs 0,365 r HCIL.
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[Ipumep TecToBOro 3amaHus
BAPUAHT 1.
Hucmpykuusn: Boibepume 6ephbiil, N0 8auiemy MHEHUIO OMEen.

1. Yame Bcero B KayecTBe CTAHIAPTAa JJISl YCTAHOBJEHHS THTPAa PACTBOPOB KHCJIOT
HCIIO0JIB3YIOT:
a. Na,COsz 6.Ba(OH), B.KOH r. CeHs(COOH)COOK — ruapodranar kaaus
2. HutepBan pH u3meHeHHs OKPACKU UHIAMKATOPA 3aBUCHT OT:
a. Kjuce. MHIMKATOpA
0. KOHIIEHTpALlUU UHAUKATOPA
B. UHTEHCUBHOCTHU OKPaCKH MHIMKATOpa
r. pH tutpyemoro pactsopa
3. Touka HeHTPaJBLHOCTH COBNAIAET ¢ TOUYKOI IKBUBAJEHTHOCTH IPH TUTPOBAHHHU B
BOJHBIX PacTBOpax:
a. caboit KUCIOTHI CUIIBLHBIM OCHOBAaHUEM
0. c1ab0r0 OCHOBAHWSI CHIILHOW KHCIIOTON
B. CHUIBHOM KUCJIOTHI CUJIbHBIM OCHOBAaHUEM
T. CWJIBHOT'O OCHOBAHUs C1a00N KUCIIOTOM
. CUJIbHOW KHCTIOTHI ClTaObIM OCHOBAaHUEM
4. Beauuuna pH B Touke 3KBUBAJEHTHOCTH 00JibllIe 7 MPU TUTPOBAHMU:
a. CUJIbHOM KHCIIOTHI CUJIbHBIM OCHOBAaHHEM
0. c1ab0¥ KUCIIOTHI CUIIBHBIM OCHOBAaHUEM
B. CJIa0OT0 OCHOBAHMSI CUIIbHOM KHCIIOTOM
. CWIBHOI'O OCHOBAHUS CHJIBHOW KHUCIIOTOMN
5. Moasipuas macca 3xBuBajienta H2SOs npu TUTPOBAHUM ee CTAHJAAPTHBIM PacTBOPOM
NaOH ¢ unaukaTtopoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLMs PACTBOPa ITO:
a. Konu4ecTBo r-moaei Bemecrsa B 1000 M pactBopa
0. KOJIMYECTBO T-MOJIeH BerecTBa B 1 Mi1 pacTBOpa
B. KOJIMUECTBO T. BemecTsa B 100 M pacTBopa
T. KOJMYECTBO T BelecTBa B 1 Mi1 pacTBopa
7. HopMmaJjibHasi KOHIIEHTPalus pacTBopa:
a. Macca (r) pacTBOpeHHOr0 BellecTBa B 1 M1 pacTBopa
0. KOJTMYECTBO MOJIb-OKBUBAIEHTOB BemiecTBa B 1000 M pacTBopa
B. OTHOIIIEHHE KOJIMYECTBA BEIIECTBA MOJIEH B pacTBOpE K 00BEMY pacTBopa
8. Ha Be/ilM4nHy CKaYKa HA KPUBO# KHCJIOTHO-OCHOBHOIO TUTPOBAHUSI BJIUSIET:
a. KOHCTAHTHI IUCCOIMAIIMN KUCIIOTHI U OCHOBAHUS
0. KOHIIEHTpAIIUs TUTPAHTA
B. KOHIICHTpAIUs OMPEIETIEMOTO BEIIECTBA
T. BCE MIEPEUUCIICHHbIE (PAKTOPBI
9. K 0ydepHBIM pacTBOPaM MOKHO OTHECTH:
a. paCTBOPBI, COCTOSIINE U3 cTa00ro OCHOBAHUS U €r0 CONU
0. pacTBOPHI, COCTOSAIINE U3 CHIIbHON KUCIIOTHI U €€ COJTU
B. PacTBOP COJIM CJIA00M KUCIOTHI U CHIILHOTO OCHOBAHHUSI
T. pacTBOPHI CUIILHOTO OCHOBAHUS U €r0 COJIA
10. Moasipaasi Macca IKBHBAJIEHTA MEPMAHTAHATA KAJIUsl JUIS PeaKiuii, MPOTeKAIINX B
KHCJI0M cpelie paBHA:
a. M/4 6. M/5 B. M/2 r. M/3

[TPUMEPHLIV TIEPEYEHB BOITPOCOB U 3AJJAHUI K 3AUETY
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10.

11.

12.

13.

14.

15.

16.

[Ipenmer u 3aaun aHATUTUYECKOW XUMHUHM. OCHOBHBIC CTA/IMM aHATUTUYECKUX OMPEICTCHHIA.
[Tpo6ooT6op u ero 3HaueHue. Texuuka oTOOpa MPeICTaBUTEIBHOM MPOOBI TBEPABIX, KUIKUX U
ra3000pa3HbIX BEIIECTB.

CriocoOsI pa3noxeHus mpod (MOKPEIH U CyXoii).

HNounnoe npoussenenue Boasl, PH.

HenocraTku Teopun KucioT 1 ocHoBaHui Appenuyca. [Ipotonutnueckas teopus bpencrena-
Jloypu, ee TOCTOMHCTBA, OTPAaHUYCHHS.

Brraucnenue pH pacTBOpOB CHIIBHBIX U CJIAOBIX KUCIOT U OCHOBAHUHN MPH TIOCTATOYHO
BBICOKMX UX KOHLEHTPALUAX.

Bydepusie pacTBops! U X cBOICTBA. bydepHast eMKOCTb, €€ 3aBHCUMOCTh OT KOHIIEHTPAIIIH
KOMIOHEHTOB. Boruncienne pH OydepHbix pacTBOpOB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM U OCHOBHBIE aCIIEKThI UCIIOJIb30BAHMSI UX B
aHAIMTUYEeCKOW xumuM, CTaHJapTHBIE IOTCHIMABI U ypaBHeHue HepHcra. Binsnue
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX ITIOTEHIIMATIOB HA HAIPABICHUE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN.

CyIHOCTh TUTPUMETPUYECKOTO aHann3a. OCHOBHBIE ITOHATHS, UCIIOJIb3YEMbIE B TUTPUMETPHUU:
TUTPOBAHKE, IEPBUYHBIE U BTOPUYHBIE CTAHJAPThI, UCXOJHBIE BEIIECTBA, MOMEHT
SKBHUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UHIUKATOPbI TUTPOBAHMUS.

O0u1re TpeOOBaHUS K peakIusaM, JeKalliuM B OCHOBE TUTPUMETPUUYECKHUX onpeseneHui. Turel
peaxkuuii, UCTI0Ib3yEeMbIX B TUTPUMETPHUH, KiIacCU(UKALIMS METOJI0B THUTPUMETPHUH.

Crnioco0b1 TuTpOoBaHUs, IpuMepbl. CriocoObl BhIpaXKEHNsT KOHIIEHTPALUN B THTPUMETPHH.
Koadpdunuent nonpasku. McxonHble BelecTBa B TATPUMETPUN U TIPEIBSIBISIEMbIE K HUM
TpeboBaHus. CrocoObl YCTAaHOBJIEHUS! KOHLIEHTPALIMH PAaCTBOPOB.

Teopus KUCIOTHO-OCHOBHBIX MHAMKATOPOB. MIHTEpBa npeBpalieHus NHANKAaTopa, oKa3areib
TuTpoBaHus. MHIuKaTOpHbIE OMNOKH, UX pacyer. OOUHii MoIXoa K BEIOOPY HHAMKATOPA.
@akTOpPBI, ONPEACIAIONINE BEIUNYMHY CKaYKa HA KPUBOW KMCIIOTHO-OCHOBHOT'O TUTPOBAHUSI.
TutpoBaHue CUIIBHBIX KUCIOT CHJIBHBIM OCHOBAHHEM U CIIa0BIX KMCIOT CUIIbHBIM OCHOBAaHUEM.
OOmuit BuJ KpUBBIX TUTpOBaHUs. BbiOop nHaMKaTOpA.

MeTo1bl OKUCIIEHUSA-BOCCTAHOBIIEHUS B TUTPUMETPHUH, UX KJIacCU(UKALIUS.
[lepmanranatomerpus. [lepBuunbie 1 BTOpUUHBIE cTaHAAPTHL. HAMKATOPHI, MpUMEpPHI
ONPEACIICHUMN.

[Ipeamer pusznaeckoit xumun. CocTaBHBIC YacTH (U3HIECKON XuMUU. DPu3nueckass XUMHUS, KaKk
TEOpeTUYeCKUil (PyHJaMEHT COBPEMEHHOW XMMUYECKOI HayKH, U €€ BIUSHUE Ha CMEKHBIE
€CTECBEHHOHAY4HbIC HAIIPaBJICHUSI.

Onpenenenne noustuid: Tepmoannamuka. TepmoauHamudeckas cucrema. THITbI
TEpMOAMHAMUYECKUX CUCTEM. [lapaMeTpbl COCTOSIHUSI, OCHOBHBIE MAPAMETPhI COCTOSIHUSA,
YPaBHEHUE COCTOSHUE UJI€ATIbHOT0 ra3a. OU3NYeCKUil CMBIC YHUBEPCAIILHOM Ia30BOM
IIOCTOSIHHOW. XapaKTEpUCTUKA HHTCHCUBHBIX M DKCTEHCUBHBIX IapaMETPOB. DHEPIHUs U
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17.

18.

19.

20.

21.

22,

23.

24,

BHYTPEHHSIS SHEpTHsl (OCHOBHBIE COCTaBHBIC YacTH). PaboTa, TemioTa mporecca.

[TepBbIii 3aKOH TEPMOAMHAMHUKH: KIacCUYeCKue GopMyTupoBKH. VIHTerpanpHas u
muddepennmranbHas GopMbI IEPBOTO 3aKOHA.

[Tpunoxenue nepBOro 3aK0Ha TEPMOAMHAMUKY K (PH3UUECKUM MPOLIECCAM C YIaCTHEM
MH/MBUYalbHOTO BellecTBa (aeanbHble cucTeMbl): 1) CpeHss TenI0eMKOCTb, YeIbHas
TEIUIOEMKOCTb, UCTUHHAS TEIJIOEMKOCTh ITpu V=const u P=const. Xapakrepucruka
terutoeMkocTH Cp u Cy U1 MOJIEKYJI UI€alIbHOTO Ta3a (0JHOATOMHBIX, ABYX- U TPEXaTOMHBIX
JIMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOT0ATOMHBIX). Xapaktep 3aBucumoctu Cp=F(T) ms
OpraHUYeCcKUX U Heopranuueckux moiuekyd. 2) Ilponece, nporexaromuii mpu T=const.
Omnpenenenne A, Q u AU B iporiecce H30TePMHUYECKOTO PACITUPEHUS UCATLHOTO Trasa. 3)
[Iponecc, mporekatoutwii mpu V=const. Onpenenenue A, Q u AU B poriecce H30XOPHOTO
HarpeBaHus uaeanbHoro rasa. 4) Ilponecc, nporekatouuii mpu P=const. Onpexnenenune A, Q u
AU B nporiecce n300apHOro paciiMpeHus UaealbHoro rasa.

[Tpunoxenne nepBOro 3aKOHa TEPMOJAMHAMHUKHI K XUMHUECKUM ripouieccam: 1) Ilonsitue
TerIoBbIX 3 (hekToB xuMuueckoi peakuuu mpu V=const u P=const. 3akon ['ecca.
Crannaptaeie ycnoBus. Terora 00pa3oBaHUs M TEIIOTA CTOPAHUS TP CTAHJAPTHBIX
YCIIOBUSX, OTHECEHHBIX K 1-My MOJII0 MHIMBUAYaIbHOTO BellecTBa. OlpeeseHue TerIoBbIX
5P PEKTOB XMMUYECKHUX PEaKIfii M0 CTaHAAPTHBIM TEIJIOTaM 00pa30BaHUS TN CTOPAHHS
WH/IMBUYalIbHBIX BEIECTB. 2) 3aBUCUMOCTh TEIUIOBOrO 3 (eKTa XUMHUECKONW Peakliuu OT
temneparyps - AHT°=f(T). UnTerpansnas dpopma ypapenus Kupxrogpa B 3-eii crenenn
NPUOIHKEHHUS.

BTtopoii 3akoH TepmonHaMHUKU: BBeeHne S3HTpONUY — KaKk HOBOM TEPMOJINHAMHYECKON
GbyHKIUH.

[Tpumeps! ucronb30BaHMs 2-TO 3aKOHA TEPMOJIMHAMUKH IS OTIpeNieieHust AS B mporieccax ¢
y4acTHEeM UHIWBUIYAIBHBIX BEIIECTB: (Pa30BbIe TepEeXo/bl, N30TEPMHUECKOE PACIINPEHHE,
HarpeBaHue npu V=const uiau P=const.

Tpetuit 3aKoH TepMoaMHAMUKH (TTocTyJat [lnanka). Onpenennue ASzs® u AST? xuMIdgecKoit
peaKIMH.

OOm1ast XxapaKTepUCTHKA TEPMOJINHAMHYECKUX MOTEHIIMATIOB Ha MPHIMEPE CBOOOIHOM SHEPTUN
I'enbmronbia u ['n66ca. Ananu3 ypasaennit dF<0 u dG<0 st BRISIBICHHS KPUTEPUCB
HampaBJICHUs U MpeJiesia MPOTeKaHUsl CaMOIPOU3BOIBHOTO Mpoliecca. XapakTepUuCTHUIECKUe
(GYHKIIUMHU U UX €CTECTBEHHBIE ITIEpeMEHHbIE (Ha IpuMepe cBo00IHOM sHepruun [ 'nboca).
Omnpenenenue AG B mporieccax ¢ ydacTieM HHAMBHIyallbHOTO BemecTBa (T=const, P=const,
(ha30BBIe MTEPEXO/IbI B YCIOBUSIX PABHOBECHS).

AGT® — kaK OCHOBHAS TepMOIMHAMMYECKAS XapaKTEPUCTHKA XHMHUECKOH PeaKIuHy,
TIpoTeKaroiei 10 konna. Metoxsl onpenenenus AGzges® (AG29s® = Amax; IO ypaBHEHHIO

I'u66ca-Teapmronbua; mo AGaee’ f— 13 MIPOCTHIX COSAUHEHNI). 3aBUCUMOCTD AGT®
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25.

26.
217.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

XUMHUYECKON PEeakIuy OT TeMreparypsl, AuddepeHinanbias 1 HHTerpajibHas GopMbl
YPaBHEHUH.

Xumuueckas KUHeTHKA. [loHsATHE cpeiHel 1 MCTUHHOM (B TaHHBIM MOMEHT BPEMEHHU ) CKOPOCTH
XUMHUUYECKOHN peakiny. DaKTopsl, BAUSIOLINE Ha CKOPOCTh XUMUYECKON peakiuu. OCHOBHOM
MOCTYJIaT XUMHYECKON KUHETHKU. [IOHATHS: YacTHBIN U 001Nl KHHETUYECKUN MOPSAIOK
peaxkuuu, MOJIEKYyJIIPHOCTh, KOHCTAHTA CKOPOCTH.

AHanu3 KWHETUYECKOTr0 YpaBHEHUS PEaKIMK MepBoro nopsaka tuna A—B.

AHaNM3 KHHETHYECKOTO ypaBHEHUS peakiiuu Broporo nopsaka tumna 2A—C+D u A+B—C+D.
IIpu ycnoBuu paBeHCTBa UCXOIHBIX KOHIIEHTpauuii A u B.

3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMK OT TeMIlepaTrypbl. Y paBHEeHUE AppeHuyca.
DHeprus akTUBALIMK U METObI €€ onpeieneHus (rpaduyeckuil 1 aHaTUTHYECKUI ).
[IprurHBI BOSHUKHOBEHHS PA3HOCTH MOTeHIIMAI0B. O0IIKe MPeICTaBICHHS O CTPOCHHUH
JBOMHOTrO aiekTpudeckoro cios (teopuu I'enbmronsua, I'yn-Uenmena, lltepua). OOuiue
MIPEJICTAaBICHUSI O TIOTEHIIUANIAX: IIEKTPOTHOM, AU(dY3UOHHON, KOHTAKTHOM, MEMOPAHHOM).
XapakTeprucTuKa MEKTPo10B 1-ro poaa, 2-ro pojia, OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX.
(ITpumepsl). YpaBHenue HepHcTa 1 ero npuMeHeHue AJisl onpeAeNieHUEe BEeTNYMHbBI
ANEKTPOAHBIX [TOTEHIINAJIOB.

OcHoOBHbIE OHATHUSA U KJIaccU(PUKAINSA TUCTIEPCHBIX CUCTEM IO CTETIEHU JUCTIEPCHOCTH,
MPUPO/IE AUCTIEPCHON (Da3bl U IUCTIEPCUOHHON CPEeJibl, XapaKTepy CUII MEKMOJIEKYIISIPHOTO
B3aMMOJECHCTBUS MEKIY HUMHU.

MeTo/1bI 0JTy4eHHs KOJUTOMIHO-IUCIIEPCHBIX CUCTEM: IUCIIEPralliOHHbBIE U KOHEHCAIIUOHHbBIE
(pusmueckue u xumMudeckue). MeToabl OUMCTKH KOJUIOUAHBIX PAaCTBOPOB.

MunensipHasi TeOpHUsi CTPOCHUS KOJUIOMAHBIX YacTull TM0(oOHbIX 301eil. Kunernueckas u
arperatuBHas yCTOMYUBOCTb.

OcHoOBHBbIE MpaBUJIa KOATYJIALNU THIPO(OOHBIX 30511 3JIEKTPOIUTAMHU.
MornexkyaspHO-KMHETHUECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM: OpPOYHOBCKOE JIBUKEHHE,

g ¢y3us, 0CMOTHUECKOE J1aBJICHHE.

CrtpoeHne ABOWHOTO 3JEKTPUUECKOT0 CJI0S. DIEKTPOKUHETHUECKHM ToTeHInal. Biusanaue
AJIEKTPOJIUTOB HAa BEJIMUMHY J3€Ta-MOTEHIINANIA.

IToBepXHOCTHBIE CBOMCTBA TUCIIEPCHBIX CUCTEM: CBOOOHASI TOBEPXHOCTHAS SHEPTUS U
MOBEPXHOCTHOE HaTshKeHUe. [I0BepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO MHAKTUBHBIE
BELIECTBA. 3aBUCUMOCTb [TOBEPXHOCTHOTO HATsKEHUS OT KoHIeHTpauuu IIAB. IIpasuio
Tpay6e-/lroxio.

[TonsaTus ancopOuus, MOJIOKUTENbHAS U OTpHUIIaTeNIbHAS. AJICOPOEHT, ajcopOaTuB, arcopoar.

AOGcopOnus. Y aenpHas aacopOIus MOBEPXHOCTHAS KOHIICHTPAIIUS.
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8.3 Kpurepumn oueHuBaHHs pPe3yJbTATOB 00yUYeHUs

Ilpomescymounas ammecmayus - 3auem

3aueT BBICTABIIAETCA CTYIEHTY, €CJIM: MaTepuaj yCBOEH B IIOJIHOM OOBEME, OTBETHII Ha
BOIIPOCHI TEKYIIEr0 KOHTPOJIS, MPH BBINOJIHEHUH KOHTPOJIBHBIX PabOT MO PEHICHUIO PacYEeTHBIX
3aJ1a4 pelni MpaBuWIbHO 3 3aaHusl U3 5, CTYJIEHT BllaZieeT HEOOXOAMMbIMU YMEHUSAMHU U HaBBbIKAMU,
odopmIIeHBI OTYETHI IO BCEM Ja00OPaTOPHBIM pabOTaM, BBHITOJHEHBI 33JaHHsI IO CAMOCTOSTEIIHbHON
pabore.

JlaboparopHas paboTa cuuTaeTCs BHIIOJTHEHHON €CIIU:

1) mpemocTaBiieH MHUCBMEHHBIH OTY4eT MO JAaOOpPaTOpHON padoTe, BBHINOIHEHHBIA IO
YCTaHOBJICHHBIM Tpe6OBaHI/I$IM;

2) TPUCYTCTBYET 3alHCh O BBHINOJHEHHH pPAa0OTHI B JKypHaJe MpPErojaBaTels WIu
MPUCYTCTBYET MOJIIUCH MIPETOAaBaTeNs B IPOTOKOJIE BHIITOIHEHUS Ta00paTOPHON pabOThI CTYICHTA.
Bo Bcex apyrux ciayyasx paboTa cuuTaeTcsi HEBBIMOIHEHHON. OTBETCTBEHHOCTh 32 HEBBIOJIHEHUE
YCTaHOBJIEHHOT'O KOJIMYECTBA JIA0OPATOPHBIX padOT MOJHOCTHIO JIEKHUT HA CTYJEHTE.

Hesauer craBuTCs, €ciii B yCBOCHHHM MaTepuajia UMEIOTCS NPOOesbl: OTACIbHbIE YMEHUS
HEJOCTATOYHO YCTOMYMBBI, OCHOBHOE COJAEpKAHHE MaTephalia He YCBOCHO; HE IOJIHOCTHIO

BBITIOJTHEHBI JTa00paTOpHBIE PaOOTHI M HE MPEICTaBICHBI OTYETHI IO Ja00paTOPHBIM paboTam
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PazpaboTumnkm:

AH N K.X.H., fouent A.Jl. bucukano

-

n.x.H., nouedt [.C. Cycno

[Tporpamma coctaBiieHa B cooTBeTcTBUU € TpeboBanusMu @I'OC BO u yueTom pekoMeHganui
[TOOII no nanpasnenuto u npoduiato nmoarotoBku 06.05.01 «buonHxenepus u OMOMHGOPMATHKAY.

[TporpamMma paccMoTpeHa Ha 3aceTaHnu Kadeapsl aHATUTUYECKON XUMUH, KaQeapsl GU3NIeCKON 1
KOJUIOUTHON XUMHH. ) /

/MIpoiinakoB A.I'./
3aB. KaQeIpoil aHATUTHYECKON XUMUHU

ITporokoia Ne 8 or 10.05.2024 r. /////

ITpotokon Ne 9 ot 26.04.2024 1. ==
W.o. 3aB. kadenpoii puznueckoil u o ,‘@ c’ﬂ&? / benbix JI.B./
KOJUIOUTHOM XUMHH

Hacmoswas npoepamma, ne mosicem dbims 8ocnpouszgedera Hu 8 Kakou ghopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-paspabomuuxa npocpammol.
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