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INEPEYEHb OBO3HAYEHHNI U COKPAIIIEHUI

BO — Bricmiee oOpa3oBaHue;

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

NJK — uHaukaTop JOCTUKEHHS KOMIIETEHLINH;

Komnerenmust — (0T 7nar. competentia «coriiacue; COpa3MEpHOCTB» OT competere
«COOTBETCTBOBaTh, MOAX0AUTH») B pamkax PI'OC BO HecTporo ompeaciieHHbIH TEPMUH,
BbIpaxkaronuii TpedoBanue(TpeOOBaHMs) K pe3ysibTaTaM OCBOEHHUS NMPOrpaMMbl OakanaBpuaTa
BBIMTYCKHUKaMH, OCBOMBIIUMH IpOTrpaMMy OakajiaBpuara, pa3padaTblBaéMOil U yTBEpKIaeMOM
00pa3oBaTeNbHONM OpraHU3allMy BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHH C
®I'OC BO; mnpencraBieHbl B BHJAEC YHUBEPCAIbHBIX, OOMIENPO(PECCHOHANBHBIX U
npohecCHOHANBHBIX KOMIIETCHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pa30BaTENBbHOW OpraHW3allMd  BBICIIETO
oOpa3oBaHus TpPOoQIIF MPOrpaMMbl OakajlaBpHaTa, KOTOPBIM COOTBETCTBYET HAIPaBIICHUIO
MOJATOTOBKU B IIEJIOM WJIM KOHKPETH3UPYET COAEpkKaHHE MPOrpaMMbl OakaigaBpuara B paMKax
HAIpaBIIEHUsI MOJATOTOBKU IyTeM OpPHEHTAllUU ee Ha: obmacTh (oOnactu) mpodeccruoHaabHON
nesTeIbHOCTH U cepy (cdepbl) mpodecCHoHaTbHONW NEATSIEHOCTH BBIITYCKHUKOB; THIT (THIIBI)
3a1a4 W 3a7auu IpoQPeCcCHOHATBLHON AEATEIHHOCTH BBITYCKHUKOB; TPU HEOOXOIMMOCTH - Ha
00BEKTHI MPOPECCUOHANBHON I€ATeILHOCTH BBIITYCKHUKOB UM 001acTh (00J1aCTH) 3HAHUS;

OIIK — ob6menpodeccnoHanbHble KOMIIETEHIINH;

OIIOII — ocuoBHas npodeccroHanpHas 00pa3oBaTeIbHAs TPOrpamMma;

[Ipodpune —cuHoHMM HampaBiaeHHOCTH, B paMkax ®PI'OC BO Hamucan B ckoOkax Mo
OTHOLICHHIO K HAIIPaBJICHHOCTH,

OC — o11eHOUYHBIE CPEICTBA;

ITA — npomexxytounas arrecranus (popma);

[1IK — npodeccronanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PIT/I — paGouas mporpamMmma JUCIHMITIINHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VK — yHuBepcaabHble KOMIETEHIINH;

OI'OC BO — denepanbHblii rocylapcTBEHHBIH 00pa30BaTeNbHbIM CTaHIAPT BBICIIETO
o0Opa3oBaHus;

OUOC — snexktponHas nHpopMalnoHHas 00pa3oBaTelibHas CHCTEMA.



1 Ieau u 3aaa4u AU CHMIIIMHBI

Lenp: wu3ydyeHHE TEOPUM U MPAKTUYECKUX OCHOB aAHAIMTHUYECKOU XAMHH,
KOJIMYECTBEHHOTO aHaM3a W (POpPMHpPOBAHUE MOHWMAHUS POJH AHAIMTUYCCKOW XHUMHUU B
CHCTEME HayK €CTeCTBEHHOHAYy4yHOTO NpO(mis, O3HAKOMUTh CTYACHTOB C OCHOBHBIMHU
HaIpaBJICHUSIMH Pa3BUTHA (PU3NUECKOW M KOJUIOMJIHOW XHMHH, TEOPETHYCCKHMH OCHOBAMH,
BO3MOKHOCTSIMU I METOJIHMYECKUMH ITOIXO0JaMH.

3ajgaun: B pe3ysbTaTe U3YUYEHUS JTAaHHOTO Kypca CTYIEHTBI JIOJDKHBI MO3HAKOMUTHCS C
TEOPETHUYECCKUMHU OCHOBAMH U MPUEMaMHu MpoO0ooTOOpa U MpoOONOArOTOBKH, OCBOMTH OCHOBHBIC
3aKOHOMEPHOCTH PaBHOBECHUU M MPOTEKAHMSI PA3IMYHBIX THIIOB XUMHYECKUX PEaKIUi, OBJIAJICTh
TUTPUMETPUYCCKUMH METOJaMHU aHaJIM3a, O3HAKOMHUTHCS C OCHOBAaMH (DEHOMEHOJIOTHYECKON
XUMHUYECKOW TEPMOJMHAMHKHU, B3JIEMEHTAMU XUMHUYECKONW KHHETHKH, IJICKTPOXUMHUHU, HUMETh
MPEJICTAaBICHUE O CBOMCTBAX M TUIAX JUCIHEPCHBIX CHCTEM, UX YCTOMYMBOCTH U KOATYISIUH,

3daKOHOMCPHOCTAX aI[COp6I_II/IOHHLIX IIpouecccoB

2 MecTto qucuummHbl B crpykrype OINIOIT

JucuuiuinHa «AHanuTu4eckas, (Qpu3udeckas M KOJUIOMAHAS XUMHS» BXOIUT B YUCIO
00s3aTeNbHBIX TUCLUIUIMH BapuaTUBHON yactu ydeOHoro miana (b1.0.14.3). [Ins ocBoeHus
TUCHUTUTMHBL «AHAIUTUYECKass XUMUs, (U3UYECKas M KOJUIOMIHAs XUMHS» OO0yJaromIuecs
UCMOJIB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI JESATEIbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B X0Jle M3yuyeHus npenMeroB «Heopranuyeckass xumusy», «MaTemaTHKa».
3HaHUE OCHOB AHAIUTHYECKOW, (PU3MUECKOW M KOJUIOMIAHOM XMMHUHU HEOOXOAWMO CTYACHTaM
OMOJIOro-NMOYBEHHOTO  (akyyibTeTa s Oojee yriayOJeHHOrOo HW3Y4YEHMsI MOCIEIYIOIINX

JUCHHUIIIINH, TAKHX KaK «buoxummus.



3 TpeOoBaHus K pe3yJibTaTaM OCBOCHHS JUCUHMILIUHBI

[Ipouecc

OCBOCHHA JUCHUIIIIMHBI

HampaBieH Ha (opMHUpOBaHME KOMIIETCHLIUH

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

Hanpasienuto noocomosku 06.03.01 «buonocusy; mnepedyeHb KOMIICTCHIIMM, WHIUKATOPOB HMX

JOCTHIXKCHUS U INIAHUPYEMBIC PE3YJIbTaThbl O6y‘IeHI/I5[ 10 JUCHUIINIMHE IMPEACTABJICHEI B Ta6J'II/II_[e

HUXKCE.

IlepeyeHb MJIAHMPYeEMBbIX Pe3yJIbTATOB 00yUYeHHsI 0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

Koa n HaumMeHoBaHue

Koa u HamMeHOBaHHe

Pe3yabTaThl 00yueHus

KOMIETEHIINT HHIHKATOPA TOCTHKEHHS
KOMIIeTeH N i

OIIK-6 WU Konke2. YMmeer 3HATD:

Crioco0OeH OCyIIeCTBIIATh B HCTIOTb30BaTh HABBIKK - TEOPETHYECKHE OCHOBBI

npoheCCUOHATBHOMN J1a00paToOpHOit pabOTHI U AHAJIMTUYCCKON XUMUH, CYIIECTBO

JACATCIBPHOCTH aHAJINU3
SKCHECPUMCHTAJIbHBIX JaHHBIX,
BBIABJIATHD UMCIOIIHUECA CBA3H U
3aKOHOMCEPHOCTH.

METOJTI XUMUH, HUZNKH,
MaTeMaTHYECKOI0
MOJICIMPOBAHUS U
MaTeMaTHIEeCKOMH
CTaTHUCTHKH B
npodeccuoHaIbHON
JIeSITeIbHOCTH

peakuuit 1 MpOLECCOB, UCTIONB3YEMBIX B
AHATUTUYECKON XUMUU; TIPUHITHIIBL 1
00J1aCTH UCTIOIB30BaHUS OCHOBHBIX
METOJIOB XUMHUIECKOTO aHaIN3a, HMETh
IpeicTaBIeHrne 00 0COOEHHOCTSIX
00OBEKTOB aHAIH3A.

- OCHOBHBIE 3aKOHBI XUMUYECKOU
TEPMOAMHAMUKH, CYIIIECTBO H
MIPUHLUIBL UCIIOIb3YEMBIE IIPU
MOCTPOCHUH TEOPETHUCCKUX OCHOB
XUMHYECKON KUHETUKH, DIIEKTPOXUMHH.
HNMets npeacTaBieHue 0 CBOMCTBAX U
TUIIaX JUCHICPCHBIX CUCTEM, UX
YCTOHYHMBOCTH U KOATyJISINH,
3aKOHOMEPHOCTSAX aJICOPOIIMOHHBIX
MIPOIIECCOB.

YmMmern:

- IPOBOAXTH HKCIIEPUMEHTAIIEHEIE
WCCIIeIOBAHUS TI0 3aJAHHON METOHKE,
IMPUMECHATH OCHOBHBIC 3aKOHBI XMUMUHU
IIpH 00CYKIEHUH TTOTyIEHHBIX
Pe3yIbTaTOB, TIOJITOTOBUTH OTYET O
BBINIOJIHEHHOU padoTe

Baanern:

- TEOPETUIECKUMU TIPEICTABIICHUSIMH
aHAJIUTUYECKOH XUMHH, OCHOBAMH
XUMHUYECCKUX METOJ0B aHaJIn3a
HEOPTaHUYECKUX

- OCHOBaMH TEOPETUYECKUX
MpeacTaBiIeHu (PeHOMEHOJOTHYEeCKON
XUMHYECKON TePMOAMHAMUKH,
XUMHYECKON KHHETUKH, JIEKTPOXUMUH,
KOJJIOMIHON XUMHUU




4 ConepkaHue M CTPYKTYPa JUCUMILIHHBI
Tpym0eMKOCTh TUCIUTUTMHBI COCTABIISIET 2 3a4€THBIX SUHUIIBI, 72 Jaca.

dopma IpOMEKYTOUHON aTTECTALMU: 3auem

4.1 Coz[epmafme AUCHUIIJINHBI, CTPYKTYPUPOBAaHHOC€ IO TEéMaM, ¢ YKasaHUEM BUI0B y‘leﬁHLlX 3aHATHII U OTBEIEHHOI0 HAa HHX

KOJIM4YeCTBA aKAACMHUICCKHUX JacoB

Ne Paszngen aMcOUILIMHBI/ TEMA ®DopMa TeKylIero
n/H Bunsl yaeOHOM paboTHI, KOHTPOJISA
BKJIIOYas CAMOCTOSTENBHYIO pa60Ty o6yqa10u1nxc51 R ycneBaemocTu/
MPaKTUIECKYIO IIOATOTOBKY U TPYIOEMKOCTD ®opma .
(B 4acax) MPOMeKYTOYHOM
aTrecTanmu

(mo cemecTpam)

KonTakTHas paboTa mpenoaaBarens C
00yJaronuMucs

Cemectp

Bcero uacos
00yJaroIuxcs

KO)

Jlekuus JladopaTopnoe | Koncyabranus
3aHsATHE

N3 naux NpaxkTu4YeCKad NnmoaroToBKa

CamocrosiTesbHast padoTa (B TOM

N |~ | o |uuncie, BHeaynutopHasa CP, KCP,

1 2 3 4 5 6 7 8 10

1 [Tpo6ooTdOp 1 MPOOOIOATOTOBKA 3 2 — 1 - — YcrHas Gecena

2 TUnbl XUMAYECKUX PEaKIINil U TIPOIIECCOB B 3 6 2 2 2 — YcrHas Gecena
AQHAIUTHYCCKOW XUMHUHU

3 TuTtprmMeTpruyecKre METO bl aHAIN3a 3 8 4 2 4 — 2 [IpoBepka oTyeToB

nio JIP; nmpoBepka




peleHus 3a1a4y
4 KucnotHo-ocHOBHOE TUTpPOBaHHE 3 10 6 2 6 — 2 [IpoBepka oTueToB
no JIP; mpoBepka
peleHus 3a1a4
5 MeTopI OKUCIUTENBEHO-BOCCTAHOBUTEIBLHOTO 3 10 6 2 6 — 2 [IpoBepka oTueToB
TUTPOBAHUSL. o JIP;
KOJIJIOKBUYM
6 OCHOBBI XUMHUYECKOH TEPMOIUHAMHUKH H 3 10 4 4 4 — 2 IIpoBepka oT4eTOB
TEPMOXUMUU no JIP; ycTHas
Oecena
7 XuMuyeckasi KHHETHKa 3 8 4 2 4 — 2 [IpoBepka oTyeToB
o JIP; yctHas
Oecena
8 DIEKTPOABIKYIINE CUITBI 3 8 4 2 4 — 2 [TpoBepka oTueToB
o JIP; yctHas
Oecena
9 JlucniepcHble cCTEMBI U IOBEPXHOCTHBIE SBJICHUS 3 10 6 1 6 — 3 [IpoBepka oTyeToB
o JIP; yctHas
Oecena
Hroro yacos: — | 72 36 18 36 — 18 3a4er

[Mpumeuanue: KP — xonTposnbHas padora, JIP — nabopaTtophast pabota, *B paboueil nmporpamMme 1Mo AUCUUIUIMHE NTPH BBHINOJHEHUH J1IaOOPATOPHBIX padOT IperycMOTpeHa

NMPpaKTHYeCKas MOAT0TOBKA B BUJC BBIITOJIHEHUA OTACIBHBIX BUIOB pa60T, CBsA3aHHBIX C 6yZ[yHI€I>‘I HpO(l)CCCHOHaHBHOﬁ JACATCIbHOCTBIO

4.2 Ilian BHeayIMTOPHOH CaMOCTOAITEIbHON Pa00oThl 00y4arOIIUXCH MO0 TUCHUTITIHHE

|CeMeCTp| Haszsanue pasneia, TeMbI

CamocrosTenpHast padoTta o0yyaromuxcs

OneHoyHOE

YyebHo-




CPEICTBO METOANYECKOE
o0ecrieyeHue
CaMOCTOSTEIIbHON
paboThI
Cpoxu
N Tpynoemkoct
Bup camocrosTensHON paboThl | BBIIOJIHEHU
b (4ac.)
S
. o CM. ciMcok IuT-
Beenenue. [Ipo6ooTbop 1 mpodonoaroToBka Pabora c HayuHOIT THTEpaTypOit 1 YO pbt Nel 2
=1
TuIbl XUMHYECKUX PEAKLUHI U NIPOLIECCOB B PabGora ¢ HayuHOl IuTeparypoit 1 vO CM. cIMCOK JIHT-
AHAINTUYECKON XUMUHU (MeTogMUYecKue yKa3aHus) pe1 Nel,2
PaGora ¢ Hay4yHO#i TMTEpaTYpOi Cwm. criucox jut-
TutpumeTprudecKre MeTo/ bl aHAIN3a i patyp 1 YO
(MeToMUECKUE yKa3aHus) pbl Nel,2
PaGora ¢ nmuTepaTypoi. IIpoBepka otuera | CM. CIHUCOK JTUT-
KucnoTHo-ocHOBHOE TUTpOBaHUE 1
ITonroroBka K KoJuI0KkBHyMy Nel o pabore. YO pot Ne 1,2
MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO Pabota ¢ nmuteparypoii. 1 IIpoBepka otuera | CM. CIMCOK JIUT-
THUTPOBAHHUSI. [ToaroroBka K KOJUTOKBHyMY No2 o padore. YO pbl Nel,2
IIpoBepka otuera | CM. CIHUCOK JTUT-
N o pabore. YO put Ne3,4;
OCHOBBI XUMHYECKOH TEPMOJUHAMUKH U .
Pabota ¢ nuteparypoit 1 Metoanyeckue
TEPMOXUMHH
ykazanus UI'Y
«Tepmoxumusi»
IIpoBepka otuera | CM. CIUCOK JIUT-
B o pabore. YO pot Ne3,4;
o COOTBETCTB Meroauueckue
Xumuueckasi KHHETHKa Pabota ¢ nuteparypoit 1
WM C ykazanus UI'Y
pacnucanue «Kuneruka u
M 3aHATHI KaTaaus3»




Cemectp

CaMocTosiTenpHas paboTa 00yJarOMIUXCs

HazBanwue paznena, TeMbl .
Bun camocrositensHON paOOTHI

Cpoxu
BBITTOJTHEHU
oI

Tpynoemkoct
b (Jac.)

OrneHoyHOE
CPEICTBO

VYuebuo-
METOINIECKOE
obecneyenue
CaMOCTOSTEIIbHOMN
paboThI

DJIEKTPOABIKYIIINE CHUIIBI PaGora ¢ mutepaTypoit

IIposepka otuera
o pabdote. YO

CM. cIMCOK JIHT-
pot Ne3,4;
[IpakTnueckue
paboTsI IO
ANEKTPOXUMHUH:
ydeOHoe nocodue,
nry, 2013

JucnepcHble CHCTEMBI U TIOBEPXHOCTHBIE SIBIICHUS Pabota ¢ nuteparypoit

IIposepka otuera
o pabdote. YO

CM. CIIMCOK JUT-
pbI Ne3,4.
Kommounuas
XHAMUS,
METOJUYCSCKIE
peKoMeH1aIuny,
Iy, 2003

OO0t 00beM caMOCTOSITETHHON PabOTHI IO TUCIUILTHHE (JYac)

YO — ycTHBII onpoc

Koumakmmnas paboma mosicem 6vims ayoumopHoul, 6HeayOUmopHOU, a makdice nPooOUMbCsL 8 3JIeKMPOHHOU UHDOPMAYUOHHO -0OPA308AMENbHOU Cpeoe.

Konmaxmmnas paboma npu npogedenuu yueOHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYISM) KIIOUAem 6 ceOsi.
3aHAMUSA TEKYUOHHO20 MUNA (TeKyuu U unvle yuednvle 3aHAmus, npeoycmMampusarouue npeumywecmeeHHyio nepeoayy yueonol uH@opmayuu nedazoeuteckum
PabOMHUKAMYU OpeaHU3aAYUY U (UTU) TUYamu, NPUGIeKAeMbiMy OpeaHu3ayueli K peanusayuu 00pasoeamenbHulX NPOSPAMM HA UHBIX YCIOBUAX, OOYYAIOUUMCSL),
3AHAMUA CEMUHAPCKO20 MUNA (CeMUHAPD, NPAKMUYecKue 3aHAMUs, NPAKMUKYMbl, 1a060pamopHvie pabombl, KOJIOKGUYMbL U UHbIe AHANO2UYHYIE 3AHAMIUA),
2pynnosuvie KOHCYIbmayuu,




UHOUBUOYATILHYIO pabOmy 00YYAIOWUXCsL ¢ Ne0a202ULeCKUMU pAOOMHUKAMY OP2AHU3AYUL U (UIU) TUYAMU, NPUBTEKAEMbIMU OP2aHu3ayuell K peaiuzayuu 00pazoeamenbHbix
NPOSPAMM HA UHBIX YCLOBUSX (6 MOM HUCTE UHOUBUOYATbHBIE KOHCYIbMAYUU);
UHYIO KOHMAKMHYI0 pabomy (npu HeoOXo0umocmu), npedycmampusarouyio epynnosylo wil UHOUBUOYAIbHYIO pabomy 00yYawuxcs ¢ nedazocuiecKumu pabomHuuKkamu
opeanuzayuy u (Uin) IuYami, NPUGIEKAeMblMU OP2aHU3aYIel K pearu3ayui 00pazo8ameibHblX NPOSPAMM HA UHBIX YCA0BUSX, ONPEOETAEeMYIO 0 peaHu3ayuell camocmosmensbHo.
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4.3 Copep:xanue yueOHOro marepuaJja

4.3.1 Conep:kanue pa3aesoB U TeM JUCHHUILIHHBI

1. BBenenue. [Ipo6ooT00op ¥ npodonoaAroToBKa

[IpenMeT aHAJIUTUYECKOW XUMHH, €ro CTPYKTypa, MECTO B CHCTEME HayK, CBS3b C
MPAaKTUKOH. 3HaUEHUE aHATUTUYECKOH XUMHUHM B HAayKe, SKOHOMHUKE U JOpyrux chepax. OCHOBHBIC
aHAJIMTUYECKUE MPOOJIEMbl: CHI)KEHHE TMpefesia OOHApy>KEHHUsS; TMOBBbIIIEHHE TOYHOCTH U
n30uparenbHOCTH: 00eCHeUYeHrne 3KCIPECCHOCTH; aHanu3 0e3 pa3pylIeHMs; JOKAIbHBIA aHalu3;
JTMCTAHIIMOHHBIN aHau3. 3HAaUeHNE aHATMTUYECKONW XMMHHU B HayKe, SKOHOMUKE U IPYTuX cdepax.
Bunel aHanuza:  M30TONHBIA, AJIEMEHTHBIM, CTPYKTYPHO-TPYNIOBON  ((pyHKLMOHAIbHBIN),
MOJIEKYJISIPHBIH, BEIIECTBEHHBIH, (a30oBblif. XuMUyeckue, Gu3nueckue U OMOIOTHYeCKUe METOMbI
aHanms3a.

[IpeacraBuTenbHOCTH POOKI; Tpo0Oa U 0OBEKT aHAIM3a, Tpo0da U MeTo1 aHau3a. PakTopkI,
OoOyCIIOBJIMBAIOIIAE pa3Mep H CIOCOO0 O0TOOpa TpencTaBUTEIBHONH mpoObl. OTdop mpod
TOMOTEHHOTO ¥ TeTepPOreHHOro coctaBa. CriocoObl MOTyYeHHs CpeaHel MpoObI TBEPABIX, KUIKUX U
ra3oo0pasHbIx BeniecTB. [lepBuynas oOpaboTKa ¥ XpaHeHue mpoo.

OcHoBHBIE CITOCOOBI MepeBoia MPoOkI B (hOpMy, HEOOXOIUMYIO JIJIsl JAHHOTO BUJIA aHATN3A:
pacTBOpPEHHUE B Pa3IMUHBIX Cpeax; CIEKaHue, CIIaBJICHUE, pa3IoKEHUE MO JEHCTBUEM BBICOKHX
TEeMIepaTyp, MaBJICHHS, BBICOKOYACTOTHOTO pa3psAna; KOMOMHHPOBAHUE PA3IMYHBIX MPHUEMOB;
0COOEHHOCTH Ppa3JIOKEHHUs OpraHMyeckux coequHeHud. CrocoObl yCTpaHeHHs U ydeTa
3arpsi3HEHUI U MOTeph KOMIIOHEHTOB MPU MPOOONOITOTOBKE.

2. Tunbl XMMHYECKUX PeaKIUil U MPOIEeCCOB B AHAJTUTHYECKOH XUMHUHU

OcHOBHBIE THMBl XMMHYECKUX PEAKUUNd B AHAIUTUYECKOM XUMHH: KHUCIOTHO-OCHOBHEIE,
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIE, KOMITJIEKCOOOPa30BaHUS U OCAXKICHHUS.

2.1. KucnotHo-ocHoBHble peakiuu. CoOBpeMEHHbIE NPEICTaBICHHS O KHUCIOTaxX U
ocHoBaHMsAX. Teopus bpencrena-Jloypu. KuciaoTHele M OCHOBHBIE CBOMCTBAa pPAaCTBOPUTENEH.
Bydepnsie pacTBopsl U uUx cBoiicTBa. bydepnas emkocts. Beruncienne pH pacTBOpoB KUCIOT U
OCHOBAHUM, CMECHU KUCJIOT U OCHOBAHMH.

2.2. OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DJIEKTPOJHBIN MOTEHIMAN. YpaBHEHUE
Hepucra. HampaBnenue peakuuil OKHCIEHUS-BOCCTaHOBIEHUS. DakTopbl, BIMSIONIME Ha
HaIlpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

3. TurpumeTpuyeckue MeTOAbI AHATH3A

Metoasl TuTpuMeTpuueckoro aHanusza. Kmaccuduxanus. TpeOoBaHus, npeabsBiseMble K

peakuuy B THUTPUMETPUYECKOM aHanu3e. BUABl TUTPUMETPUYECKHUX ONPEACICHUM: MpsSMOE U
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obpatHoe TuUTpoBaHHe. CrocoObl BBIpAKEHHUS KOHIIGHTPALUMH pacTBOPOB B THTPUMETPHH.
OkBuBaneHT. MomsipHas Macca SKBHMBaJeHTa. IlepBHYHBIE CTaHApThl, TPeOOBAaHUS K HHUM.
@ukcananbl. Bunbl kpuBbiX TuTpoBaHMA. CKayoK TUTpOBaHHUS. Touka SKBUBAJEHTHOCTH H
KOHEYHasl TOYKa TUTPOBAHHUS.

4. Kuc/10THO-0CHOBHOE TUTPOBAHHE

[ToctpoeHne KpUBBIX TUTPOBAaHMA. BiusHME BEIMYMHBI KOHCTAHT KHUCIOTHOCTH WIIU
OCHOBHOCTH, KOHLIEHTpAllMM KHCJIOT WIM OCHOBAHMM, TEMIEepaTypbl Ha XapakTep KpHUBBIX
TUTpOBaHUA. IHIMKATOPBI METOAA HEUTpAIU3aLUH.

5. MeToabl OKHCJIUTEIbHO-BOCCTAHOBHUTEIHHOIO TUTPOBAHMS.

[Tepmanranaromerpusi. IlepBuyHble W BTOpPUYHBIE CTaHAAPTHL. YCIOBHUS IPOBEAECHUS
[IEPMaHTaHATOMETPUUECKUX ONpeAeTIeHUN.

6. OcHOBBI XMMHY€CKO# TEPMOIMHAMUKH M TEPMOXUMHUHU

6.1 OcHOBHBIE TEepMOAMHAMHUYECKHE TIOHATHS W ompeneneHus. [lepBblii  3akoH
TepMoanHaMUKH. [IpuMeHeHne mepBOoro 3akoHa TEPMOAMHAMUKU K (U3UYECKUM CHUCTEMaM IS
pasnuuHbIX mporeccoB. TeruoBoil 3ddexr xummuueckoit peakuuu. 3akoH I'ecca. CtanpapTHoe
COCTOSIHUE M CTaHJApTHBIC TeryioBble 3¢ ¢eKThl. Pa3znuuHble METOIbI BBIUYHCICHUS TETJIOBBIX
3P PEKTOB XMUMHUYECKUX PEAKIUN. 3aBHCHMOCTh TEIJIOBOTO 3 (PeKTa XMMUYECKOH PEaKkIuh OT
Temneparypsl. YpaBHenue Kupxroda.

6.2 Bropoii 3akOH TepMOJMHAMUKH, €ro (OPMYIHUPOBKM M AHAIUTHYECKOE BBIPAKEHUE.
[TonsiTue 00 »SHTponuM. OHTPONMS U TEPMOAMHAMMYECKAs BEPOSITHOCTh. OHTPONMS Kak
TEPMOJMHAMHYECKUI KPUTEPUI CaMOTIPOU3BOJIBHOCTH MPOLIECCOB B M30JIMPOBAHHOM cUCTEME.

6.3 Pacuer M3MeHEHHMs SHTPONUH B MPOCTEHUIIMX paBHOBECHBIX IMporeccax. Iloctynar
[Inanka. I3MeHeHNE SHTPONIUY NIPU XUMUYECKUX PEAKIUAX.

6.4 TepmoauHaMHUYeCKHE€ MOTEHIMATBI: HM30XOPHO-M30TEPMUYECKHA ¥ M300apHO-
M30TepMUYECKU ToTeHIHabl. CBsI3b ¢ MakCUMalIbHOW paboToil mpouecca. Dueprus [n60ca u
sHEprus l'eapMronbla Kak KpUTEPUU CaMOIIPOM3BOIBHOCTH IPOLIECCOB U PABHOBECHSI.

6.5 Xumundeckoe cpoacTBO. Pa3nnyHble BbIpaskeHHsI A1 KOHCTAHT PaBHOBECHS. Y paBHEHUE
M30TEpPMBbI peakiuu. AHanu3 uzoTepMbl Bant-I'opda. CtangapTHeIi H300apHO-U30TEPMUUECKHIMA
MOTEHIIMAJ - KaK Mepa XUMHUYECKOTO CPOJICTBA.

7. XumMH4eckasi KHHeTHKA

CxkopocTh xuMuyeckoi peakunu. MakTopsl, BAUAIONIME HA CKOPOCTh peakuuu. OCHOBHOU
IIOCTYJIAT XUMHYECKOW KMHETHKU. MOJEKYISIPHOCTh U TOPANOK peakuuu. KoHcTaHTa CKOpOCTH.
Kunernyeckue ypaBHEHMsI peaklMii MEpBOrO M BTOPOro MOpsSAKoB. BiusHue TemmepaTypsl Ha
CKOpPOCTb ~XMMHYECKOW peakuuu. YpaBHEHHE AppeHHyca. DHEprus akTUBAllMU, METOJIbl €€

OIIPCACIICHUS.
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8. DJIeKTPOABHIKYIIHE CHITbI

[TpyunHBl BOSHHUKHOBEHMSI PA3HOCTH MOTEHIMAIIOB Ha Pa3IMYHBIX MeX(a3HbIX TpaHHUIaxX
pasnena. HepHctoBckuid, nuddy3noHHBIM M KOHTAaKTHBIA IMOTEHIMANbl. YpaBHeHHME HepHcTa.
Bonoponnsrii anekrpos. CTaHAapTHBIE 3JIEKTPOIHbBIE MOTEHIUANBL. THITBI 0OpaTHUMBIX JIEKTPOIOB:
ANEKTPOABl IEPBOIO U BTOPOIrO POJA, ra30Bbl€, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE. OCHOBHOE
ypaBHeHue D/]C raapBaHMYECKOro 3JIEMEHTa

9. lucnepcHbie cUCTEMbI U IOBEPXHOCTHbIE SIBJIEHUSA

9.1 Komnounnas xumus. OCHOBHBIC TMOHSTHA M ONPEACICHUS AHUCIEPCHBIX CHUCTEM:
IHMCTIEPCUOHHAs Cpefa, AMCIepcHas ¢asza, aucrepcHocTh. Kinaccupukanus AUCHEPCHBIX CHUCTEM.
CriocoObl MoJTydeHus: AUCTIEPCHBIX CUCTEM: METO/IbI TUCIIEPTUPOBAHUS U KOH ICHCAITUH.

9.2 IloBepXHOCTHBIE CBOMCTBA AUCIIEPCHBIX CHUCTEM: CBOOO/IHASI IOBEPXHOCTHASI DHEPTHS U
NoBepXHOCTHOEe HaTshkeHue. lloBepxHocTHo-akTuBHBIE (ITAB) M NMOBEpXHOCTHO-MHAKTUBHBIE

BElIECTBA. 3aBUCUMOCTb [TOBEPXHOCTHOT'O HATSKEHUS OT KOHLIEHTpauuu pactsopa [1AB.

4.3.2 IlepeyeHb 1a00paTOPHBIX padoT

Ne Ne HaunmenoBanue 1abopaTopHbIx Tpyno- Onenoun | dopmupyem
n/n | paszena pabot €MKOCTh ble ble
Y TEMBI (uacel), CpencTBa | KOMIIETCHIH
JUCLIMILT HpaKkTU4ecKas U
WHBI MIO/ITOTOBKA
1 becena o TexHuke 1a60paTOPHBIX 1 YcrHas OIIK-6
pabor Oecena
2 BBoanas Oecena. [locyna, TexHuka 2 Pemenne
paboThI B 1abopatopuu 3a/1a4y Ha
TUTPUMETPUYECKOTO aHAIIN3A. HPUTOTOBI
. Croco0ObI BeIpaKEHUS €HUe
% KOHIICHTPALIUH. pacTBOpOB
3 a [Ipurorosnenue 500 ma 0,1 v 1 Otuer no
= pactBopa HCl 1 250 mu. 0,1H. JIP
= pacTBopa KapOoHaTa HaTpHsl.
4 § YcranoBnenue kodppuirenTa 1 Pemenue
2 nonpasku padoyero pactopa HCl TEeopeTuye
§ no 0,1 1 pactBopy Na2COs CKHX
S 3a1a4y
= Ortuer 1o
2 JIP
&) 3 Ycranosienue kodhpuirenta 1 Ortuer 1o
nornpasku paboudero pactBopa NaOH JIP
no 0,1 1 pactBopy HCI
6 OrnpenenieHre Macchl YKCyCHOM 2 Otuer no
KHCJIOTHI B pacTBOpE, €€ TUTPa U JIP
HOPMAaJIbHOCTH.
7 Pemenwne 3amau Ha pacyuer 3 Kontnonn
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pe3yabTaToOB aHanu3a, pacuer pH
PacTBOPOB CHIIBHBIX U CIIA0BIX
KHCIIOT, Oy(epHBIX PacTBOPOB.

Hast
pabora
Komnnoksu
YM TI0
METOAY
KHCJIOTHO-
OCHOBHOT'O
TUTPOBAHU
P

12

13

14

15

MeTtoabl OKUCIUTEBLHO-

BOCCTaHOBUTCIBHOI'O

TUTPOBAHUA

Memoo nepmaneanamomempuu

YcTaHOBIEHNE HOPMAJIBHOCTH U
kod(durmenTa monpaBku padboyero
pactBopa KMnO4 o 0,05 1
pactBopy H2C204 -2H,0

1

Otuer 110
JIP

Onpenenenue cojaepxanns Fe? B
pacTBope

Otuer 110
JIP

Omnpenenenue coaepxanus NO2 B
KOJIOACHBIX M3CITHUIX

Ortuet no
JIP
Pemenne
TeopeTuye
CKHX
3amaq
Konoxsny
M
«OKHuCaUT
eJIbHO-
BOCCTaHOB
UTEIBHOE
paBHOBECH
e

OIIK-6

16

OCHOBBI
XUMHUUYECKOU
TEPMOIUHAMUKHN

v

U TCOMOXUMHUN

Omnpenenenue TEIIOTH 00pa3oBaHUs
KPHUCTAJUIOTUIPATOB COJIEH

VYcrHas
Oecena,
IMMCbMEHH
BIi OTYET
o
BBITTOJIHEH
Hoit JIP

OIIK-6

17

XumMuueckas

KHMHETHUKA

OmnpeneneHne KOHCTAaHTHI CKOPOCTH
PEaKIMK OMBUICHHS CJI0KHOTO
a¢upa menousto (MeTo10M
TUTPOBAHUS )

Ycrras
Oecena,
MMUCbMEHH
BIi OTYET
o
BBITTOJIHEH
nHoit JIP

OIIK-6

18

DIIEKTPOABUKYII]

HUe€ CUJIbIL

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHEIE
eI

YcTHas
Oecena,
IMMCbMEHH
BI OTYET
o
BBITTOJIHEH
"o JIP

OIIK-6
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19

[ToBepXHOCTHOE HATSXKEHUE BOTHBIX
PacTBOPOB IMOBEPXHOCTHO-aKTUBHBIX
BelecTB; AncopOrus Ha

6 VYcerHas

Oecena,
IIMCBbMCHH

OIIK-6

JucnepcHbie
CUCTEMBI U
MTOBEPXHOCTHBIE
SIBIICHHS

IIOBEPXHOCTHU paszaciia TBEPAOC TEIIO

— pacTBop

(0)

BIIf OTUET

BBIIIOJIHEH
Hou JIP

4.3.3 Ilepeyenp TeM (BONPOCOB),

CaMOCTOSITeIbHON PadoThl CTYI€HTOB

BBIHOCMMBIX Ha CaMOCTOATECJIbHOC M3YYCHHE

Tema Bun 3ananue Pexomennyemas NJIK
CaMOCTOSITETTbHOM auTepaTtypa
paboThl
1 2 3 4 5)
[Ipo6ooTbop u Pa6ora c [ToaroroBka k CwM. criucok MK onk-
poOONOATrOTOBKA JUTEPATYpPOU YCTHOMY ut-pel Nel,2 6.2
co0eceI0BaHUI0
Tunbel XUMHYECKUX Pabora c [ToaroroBka k CwM. criucok
peaxkui u JTUTEepaTypoit YCTHOMY uT-pel Nel,2
MPOIIECCOB B cobeceT0BaHUIO
AHAIUTUYECKOU
XUMHAH
Tutpumerpuueckue Pa6ora c Pemenue 3amau CM. cicok
METObI aHAIN3A JIUTEPATYPOi 10 TEME. muT-pel Nel,2
Hanucanune
oT4eToB 1o JIP
Kucnotho- MOATOTOBKA K Hanucanue CwM. criicok
OCHOBHOE kosmokBuymy Nel | orgeroB mo JIP | aut-per Nel,2
TUTPOBAHUE
MeTto b1 MOATOTOBKA K MOATOTOBKA K CwMm. criucok
OKHCIIUTEIBHO- KoJutokBuymMy Ne2 | cobecenoBanuto | JuT-pel Nel,2
BOCCTAHOBUTEJIBHOT
0 TUTPOBAHUS.
OcHOBBI PaGora c Hanucanue CMm. criicoK Jut-
XUMHYECKOI JIUTEpaTypoit ot4eros o JIP. per Ne3,4.
TEPMOJUHAMUKHU U [ToaroroBka k
TEPMOXUMHUH YCTHOMY
orpocy (cMm.
BOIIPOCHI
TEKYILEro
KOHTPOJIST)
Xumuueckas PaGora ¢ Hanucanue CMm. criicoK JuT-
KHHETHKA JIUTEpaTypoit ot4eros o JIP. per Ne3,4.
[Toaroroska k
YCTHOMY
orpocy (cMm.
BOITPOCHI
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TEKYILETO
KOHTPOJISI)
DNEeKTPOABUIKYILNE Pabota ¢ Hanmcanue CM. CITHCOK JIUT-
CHITBI JIUTEPATYPOI oT4eToB 110 JIP. poi Ne3,4.
[Toaroroska k
YCTHOMY
onpocy (cM.
BOTIPOCHI
TEKYILETO
KOHTPOJISI)
HucnepcHpie PaGora ¢ Hanucanue CM. CTIMCOK JIUT-
CHCTEMBI U JIUTEPATYPOI oT4eToB 110 JIP. poi Ne3,4.
TIOBEPXHOCTHBIE [Toaroroska k
SIBIICHHSI YCTHOMY
onpocy (cM.
BOTIPOCHI
TEKYILETO
KOHTPOJISI)

4.3.4 MeTtoanyecKue yKa3aHUs [0 OPraHU3ALMH CAMOCTOSITeJIbHOH PadoThI CTY/IEHTOB
CamocrosTenpHas paboTa CTYICHTOB, CBA3aHHAS C IMOATOTOBKOW OTYETOB 110 BBITOJHEHHBIM
71a00paTOpHBIM paboTaM, 3aKpeIUICHHEM TEOPETHYECKOTO Marepuaja B BUAE PEIICHUU 33134 |
MOJI'OTOBKE K KOJUIOKBUYMaM M YCTHOMY COOECEI0BAHUIO, POBOJUTCS BO BHEAYAUTOPHOE BPEMSL.
CrpykTrypa oTuera no JabopatopHoit padore:
HazBanue paboty
[enb paboTHI.
XoJ paboThl.

XuMUYecKasi peakius.

o ~ W N e

BrinonHenue pacueTHbIX 3a/laHuil B COOTBETCTBUU C METOAMYECKUMHU YKAa3aHUSIMU K KaXKIOU
pa0ore.
6. BbIBOJ (Ha OCHOBE MOJYYEHHBIX PE3YJIbTATOB).
[TprMmeps! pelieHns: TUIOBBIX 3a/1a4 MPEACTABIECHBI B PEKOMEHIYEMbIX YUEOHBIX MOCOOMSIX

U 3a/layHuKax. MeTtoanueckue peKoMeHAAlUH TI0 BBIIOJIHEHUIO U 00paboTKe dKCIIepUMEHTATbHBIX

JaHHBIX TI0 KaXJI0W JabopaTopHOi paboTe OMUCaHbl B METOAMYECKUX PEKOMEHAIUX,

MOJITOTOBJICHHBIX MpenoaBaTeIsiMu Kadeapsl (CM. IPUIOKESHHUS).

1 [munr A.®., Cxkpunos H.M. Kuneruka u katanus (METOAMYECKHE PEKOMEHIAIMU K
npaktukymy). Upkyrck: Upkyr. roc. ya-t, 2009. — 42 c.

2 benosa M.B., Ty6aiinynuna O.B., Cycnos J[I.C. Ilpaktuyeckue pabOTBHl 110
JIEKTPOXUMHUH (METOJIMYECKUE PEKOMEHJIAMK K mpakTukymy). Upkyrck: UpkyT. roc.
yH-T, 2013.—144 c.
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3 brikoB M.B. Marematnueckass u rpaduyeckas o0paboTka (PHU3HMKO-XUMHYECKHX
nauubix / M.B. beikos, I.C. Cycnos, B.C. Tkau — Upkyrck: uzn-so UI'Y, 2015. — 100
c. (50 sk3).

4 benwix JI.b. Komnounnas xumus / JI.b. benbix — Upkyrck: m3n-so UT'Y, 2003. — 46 c.
(200 5k3).

4.4 TlpumepHasi TeMaTHKA KYPCOBBIX padoT (MPOeKTOB) (npu Hanuuuu)

He npeoycmompeno.

5 Y4yebHo-MeToaMueckoe M HHPOpMALMOHHOE O0ecnieYeHHe TUCHUILINHBI (MO1YJIs1)

5.1 OcHoBHasi JIMTEpaTypa

1. Xaxanuna T.W., Hukutuna H.I'. Aranutrueckas Xumus: (3JIEKTPOHHBIN pecypc):
yue0.mocobue 11 6akanaBpos 3-e uzn. ucnp. u gom. U3g. OO0 «U /I FOpaiit», 2012.Pexum
nocryna: DU3 «bubmmorex»

2. Kapno 10.A., Caoctun A.Il. Metoasl mnpob6ooT6Opa U MPOOONOATOTOBKH.
(anexTpoHHBIH pecype): yued.nmocodue/FO.A. Kapmos, 2-¢ u3a.-M.: bunom. Jlaboparopus 3HaHMIA,
2012 .Pexxum nocryma: DU3 «bubmmorex»”

3. Epemun, B. B. OcnoBbl ¢usnueckoit xumuu. Teopus u 3amauu. Yactp |
[Dnexrponnsrii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnernckas. - Mocksa : bunowm.
Jlaboparopust 3nanwmii, 2013. - 320 c. - (YueOHUKHU A BbICIIEH MIKOJbI). - Pexum moctyna: ObC
"NznarenbctBo "Jlane". - Heorpanuy. qocrym. - ISBN 978-5-9963-2106-3

4. Epemun, B. B. OchHoBbl ¢Qusnueckoir xumuu. Teopus u 3agaun. Yactp 2
[DnexTponnsiit pecypc] / B. B. Epemun, C. U. Kapros, . A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopust 3Hanwmii, 2013. - 263 c. - (YueOHUKH AN BbICIIEH mKOJbI). - Pexum moctyna: ObC
"N3natenbctBo "Jlanw". - Heorpanwd. nocrym. - ISBN 978-5-9963-2107-0

5.2 JlomoHMTEBHASI IUTEPATYPA

1. Kynpsmesa, H.C. ®usmyeckas xumusi [DHEKTpOHHBIA pecypc]| : yuebd. namus
OakanaBpoB, yueb. s ctya. By3oB / H. C. Kynpsmesa, JI. I'. bonnapesa. - 9BK. - M. : IOpaiir,
2012. - (bakanaBp). - Pexxum nocryma: DU3 "bubnuorex". - Heorpanny. mocrym. - ISBN 978-5-
9916-1293-7

2. benosa, M.B. [Ipaktuueckue pabotsl no 3nextpoxumuu [Tekct] : yued. nmocobue /
M. B. benoga, O. B. I'y6aiinynnuna, 1. C. Cycnos ; pen.: B. C. Tkau, B. B. CmupHoB ; UpkyTckuit
roc. yH-T. - Upkyrck : U3n-Bo UT'Y, 2013. - 144 c. ; 20 cm. - bubawuorp.: c. 141-142. - ISBN 978-5-
9624-0911-5 : 15 k3.

3. boikoB, M.B. Maremarndeckas u rpadudeckas oOpaboTka (U3HKO-XUMHUECKUX
nanabIX [Tekct] : yae6. mocobue / M. B. breikos, [I. C. Cycnos, B. C. Tkau ; pem.: A. . Buibme,
. C. llerpymun ; UpkyT. Toc. yH-T, XuM. dak. - Upkyrck : U3n-so UT'Y, 2015. - 91 c. ; 20 cm. -
ISBN 978-5-9624-1292-4 : 9 k3.
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5.3

Ilepuoanyeckne u3ganus (MpU HeOOXOUMOCTH)

HET HEOOXOUMOCTH;

5.4

Cnucox ABTOPCKUX METOAUYIECCKUX pa3p360TOR

B DUOC UT'Y (https://educa.isu.ru/course/view.php?id=47420) pa3mereHbl METOIUIECKUE

yKa3aHUs K 1JabopaTopHbIM paboTaM:

1

4
5
(200 5k3).

5.5
1

MImuar A.®., CkpunoB H.W. Kuneruka u katain3 (METOIUYECKUE PEKOMEHAAIMHU K
npaktukymy). Upkyrck: Upkyr. roc. yu-t, 2009. — 42 c.

benmosa M.B., T'ybaitnymuaa O.B., Cycno J[.C. Ilpaktuueckue pabOTHI IO
ANEKTPOXUMUU (METOJUYECKHE PEeKOMEHAANH K MpakTuKymy). Mpkyrck: UpkyT. roc.
yH-T, 2013.-144 c.

beikoB M.B. Maremarnueckass u rpapudeckas o0paboTka (PHU3HKO-XMMHUYECKHX
nanusix / M.B. beikos, JI.C. Cycnos, B.C. Tkau — Upkyrck: uza-so UT'Y, 2015. — 100
c. (50 ak3).

Makapos B.A. Tepmoxumus / B.A. Makapos — Upkyrck: uza-so UI'Y, 2003. — 36 c.
benwix JI.b. Komnoumnas xumus / JI.b. bensix — Upkyrek: m3a-so UT'Y, 2003. — 46 c.

Ba3bl faHHbBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IOMCKOBbIE CHCTEMbI
http://www.msu.ru/libraries/

JIaHHBII UHTEPHET UCTOUYHUK — CAalT Hay4yHOH OnOIMoTekn MOCKOBCKOTO
roCyAapCTBEHHOIO YHUBEPCUTETA.

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

JlaHHBIN MHTEPHET UCTOYHUK — CaT MOCKOBCKOTO rOCYapCTBEHHOTO YHUBEPCUTETA
(ctpanuna kadeapsl pU3nUIecKkoi XUMHUH), HA KOTOPOM TMPEACTABICHBI

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

JlaHHBIN HHTEPHET UCTOYHHK — calT FOxHOTO henepanbHOro YHUBEPCUTETA (CTpaHUIIA
kadenps! GpU3NUECKON XUMUH), Ha KOTOpoM TipenacTaniensl ekuuu C. U. JleBueHkoBa

1o (hu3nYecKoi M KOJUIOWIHON XUMHH, IPOrpaMMa Kypca U JInTepaTypa

6 MarepuajibHO-TeXHHYECKOe o0ecredeHne T CHUNINHBI

6.1

YuebHo-1200paTOpHOE 000PYT0BAHUE!

3aHATUS MPOBOJATCS B CIELUAIM3UPOBAHHBIX J1a0OPATOPUAX aHATUTH4YecKol (ayn. 232 u

233) u pusnueckoit u kommongHoN xumuu (ayn. 308, 309, 313) 6 kopmyca UT'Y
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- nabopaTopHble MPaKTHKYMbl aHanuTtudeckodl (ayx. 232 u 233) u Qusmdeckoil u

kosutonaHoi xumuH (aya. 308, 309, 313), ocHallleHHBIE CIIEAYIONIMM 000py/I0BaAHUEM:

Ne n/n | HaumenoBanue KomunuecTBo

1. | AHanuTHYECKHE BECHI 6

2. | [unetku KaXJIOMY CTYJICHTY
3. | bropetku KaKJOMY CTYAECHTY
4. | KonOwl a1t THTpOBAHUS KaXJIOMY CTYJICHTY
5. | mumHApHI KaXKIOMY CTYACHTY
6. | MepHbie KOIObI KaKJOMY CTYAECHTY
7. | Nonomep OB-74 8

8. | PH- metp pH-410 xoMOMHUPOBaHHEII 3

9. | Yabrparepmocrar UTU -4 4

10. | Memanka c snekrpornpusogoM TYP ML -2 3

11. | Konopumerp 6

12. | Cocynsl [proapa 4

13. | MarauTHas Memaaka 7

14. | Memranka 3JeKTpuyecKast 9

15. | BertsoxHOM mkad 6

16. | Cymmnbsnsiii mkadp CHOJI -3,5 3

17. | Annapar Kunna 2

18. | MenHblli AIEKTPOT 6

19. | [ITuHKOBBIN AIEKTPOT 2

20. | TImaTMHOBBIN 3JIEKTPOT 7

21. | XnopcepeOpsHbIN IEKTPO/T 8

22. | Tepmomerp bakmana 17

23. | DneKTpomInTKa 10

24. | DnexTporuTHUYECKAs sSYeiiKa 7

25. | Topcuonnsie Becet  WAGA TORSYINA - WT 3

26. | Becwl Tum KOA 10 1

27. | Texamueckue Becsl BJITK -500 1

28. | Cexynmomep 8

29. | TepmomeTp 10

30. | [tatus ¢ npoOupkamu 4

31. | Habop xuMuyeckoi nocyasl ( INIOCKOJOHHBIE KOJIOBI, CTAaKaHbl, | KAKAOMY CTYACHTY

MEpHBIE KOJIOBI T.]1.)

6.2 IIporpamMHoe obecnieyeHue

6.3 TexHumuyeckue M JIEKTPOHHBbIE CPEICTBA

7 OOpa3oBaTesibHbIE TEXHOJIOTHH

B mporuecce n3ydeHHs] TUCHUILUIMHBI HMCTIONB3YIOTCS Kak (OpMbI OOyUeHHS: TEXHOJOTHS
OOBSICHUTENIBHO-WIUTIOCTPATUBHOTO ~ OOBSACHEHUH, JIEKIMH, OOBACHUTEIbHO-MIUTIOCTPATUBHBIN
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METOA C DJEMEHTAaMH TMPOOJIEMHOIO H3JI0KEHUS, KOHTPOJbHBIE M J1a0OpaTopHble pPabOTHI,
KOJUTOKBHYMBI, pa300p KOHKPETHBIX CHTYaIHH.

Axmuenvie ¢hopmvl 0byuenus. Ha 1abopaTOpHBIX 3aHATHSAX, KOTOPBIE COCTAaBIIIOT Ooiee
MOJIOBUHBI OT KOHTAaKTHOM pPa0OThI, KaXAblii CTYACHT BBINOJHAET J1a0OpaTopHyl0 paboTy
WHAWBUYAIbHO. Takoil BHMJ oOpraHu3aluu OOy4YeHHsS CIOCOOCTBYET MPHOOPETEHUIO HAaBBIKOB
CaMOCTOSTENILHOTO BEJICHHS SKCIIEPUMEHTANBHBIX paboT, MPAaKTHUYECKUX HABBIKOB OOpAIIeHHS W
paboOTBl C pPAa3TUYHBIMH XMMHUYECKMMH BEIIECTBAMH U J1a0OpaTopHBIM  00OpYyHZOBaHHEM,
M3MEPUTENIBHOM amnmapaTypoi, OpraHu3alil METOJIMKN SKCIEPUMEHTAIbHBIX paboT, COCTAaBICHUS
MPOTOKOJIOB OTYETOB XUMHUECKUX OSKCIEPUMEHTOB, a TaKXe IMPAKTHUYECKOTO TIOATBEPKICHUS
TEOPETHUYECKUX MOJOKEHHH aHAINTHYECKOHM XUMHHU, TEPMOXHUMHHM, SJIEKTPOXUMHHU, XUMHUYECKOM
KWHETUKH, KOJUIOWAHOW XuMHH. [loArOTOBKa OTYETOB MO KaXIOW J1abopaTOpHOH paboTe
dbopmMHupyeT yMEHHE TPOBOAWTH MEPBHUYHBIA aHATU3 pE3yabTATOB C YYETOM  OOIIMX
3aKOHOMEPHOCTEH, (HOPMYITHPYEMBIX B paMKaX JAUCIHUIUINHBI, TPEIACTABIATh PE3YJIbTaThl ONBITOB U

pacueTHbIX padoT, TPaMOTHO (HOPMYIUPOBATH BHIBOJIBI.

8 OuneHouyHbIe MaTepUAJIbI VISl TEKYLIET0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTANNHU

8.1 O6mmue cBeeHust
Onenounsie cpenctsa (OC):
OICHOYHBIC CpEICTBAa TEKYHIEr0 KOHTPOJS: MPOBEPKA OTYETOB IO JIAOOPaTOPHBIM

paboTam, KOJUIIOKBUYMBI, YCTHOE coOecejoOBaHueE.

8.2 Bompocel us  coGecenoBaHMs, NpPUMeEPbl KOHTPOJIbHBIX PadoT, NpHUMepPbI
BOIIPOCOB K 324eTy

Bomnpocsl k koyokBuymy Nel
no Teme "Kucji0THO-0CHOBHOE THTpPOBaHue''

1. CymHOCTh THUTPUMETPUUYECKOTO METO/a aHaiu3a (Y4TO Takoe TUTPOBAHME, NMEPBUYHBIE U
BTOpPUYHBIE CTaHAAPTHI, HCXOJHBIE BELIECTBA U TpeOOBaHMs, TNPEAbIBIAEMblE K HCXOTHBIM
BEILIECTBAM. )

2. CnocoObl TUTPOBAHUS: TIPAMOE U 0OpaTHOE.

3. CriocoObI BBIpaKEHUSI KOHIICHTPALMU B TUTPUMETPUH: MOJISIpHOCTH (M), HOpMalbHOCTh (H
win N), tutp (T), Tutp no onpenensemomy BemiectBy (Tam).

4.Pacuet pH B pacTBOpax CHJIbHBIX M CIa0BIX KUCIOT U OCHOBAHUIA.

5. Bydepunsie pactBopsl, OyhepHas emkocTs, pacueT pH OydepHbIX pacTBOpoOB.
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6. KpuBasi TUTpOBaHUS CHIBHON KHCIOTHI CHJIBHBIM OCHOBaHUEM. Bua KpuBoH, (akTOpHI,
BIIUSIOLINE HA BETMUMUHY ckauka pH, BbIOOp MHAMKATOpA.

7.naukatopsl MeToJa HEWTpalu3alluM, WHTEepBajl Iepexofa WHIUKaTopa, I[OKa3aTelb
TUTPOBAHUS UHAMKATOPA.

8.Pemenne 3amay: NPUTOTOBJIEHHUE PACTBOPOB ONPEACTICHHON KOHIIEHTPALMU, pacyer
pe3ynbTaToB aHayiu3a, pH pacTBopoB.

Bomnpocs k kookBuymy Ne2
no meme «OKuCIUmMeENbHO-60CCMAHOBUMENILHOE MUMPOBAHUE)

1. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B  AHAIUTUYECKOW XUMHMM  (peakuuu
OoOHapyKEeHMsl, PACTBOPEHUSI OCAJKOB, IPUMEHEHHUE B KOJIMYECTBEHHOM aHAJIN3E)

2. CranmapTHBIA TOTEHIMAN, ypaBHeHHWe HepHcra. BrnusHMe craHmapTHOrO NOTEHIHMAIa Ha
HarpaBjieHue peakuny. PaKkTopsl, BIUSAIOMIKME HA CKOPOCTh PEAKLUU.

3. Ilepmanranaromerpuuyeckoe TuTpoBanue. Pabounii 1 ucxonHbli pacTBOpsl, BiusHue pH Ha
IIPOTEKAaHUE PEaKLMH. PacueT SKBUBAJIEHTOB BEIIECTB, YYaCTBYIOIIMX B PEAKLUU OKUCICHMS-
BOCCTAHOBJICHHUS.

4. Pemenue 3amay.

[TprmMep KOHTPOIJILHOH pabOTHI

buner Nel
Paccuunraiite HaBecky NaOH, HeoOxoaumyto st mpurotosierus 250 mit 0,1 H pacTBopa.

2. Paccuuraiite pH pactBopa B 250 M1 kotoporo coaepxkutcs 0,52 1 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 ma pactBopa coaepxkutcs 0,2 r NaOH. Paccuuraiite TUTp, HOpMaJIbHOCTb, MOJISIPHOCTh U

TUTp JaHHOro pactBopa no HCIL

buner Ne2
1. Cxonbko rpammoB CH3COOH conepxutcst B pacTBope, €Clid Ha €ro TUTPOBaHUE 3aTpadyeHo 8,5

mia 0,1 H pactBopa NaOH

B 200 mu pactBopa conepxurca 1,2 r HoSO4. Paccunraiite THTP, HOPMaIbHOCTh, MOJIIPHOCTD U
TUTP JAaHHOTO pactBopa 1mo NaxCOa.

Paccuunraiite HaBecky Na COs3, HeoOxoaumyto 11st mpurotosieHus 250 vt 0,1 H pactBopa.

4. Paccuuraiite pH pactBopa B 250 M kotoporo conepxkurcs 0,365 r HCI.

[Ipumep TectoBoro 3agaHus
BAPHUAHT 1.
Hncempykuua: Bvibepume eepHulil, no eauiemy MHEHUI0 Omeen.
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1. Yame Bcero B KayecTBe CTaHAAPTa /Jsi YCTAHOBJEHHS THTPAa PACTBOPOB KHCJIOT
HCIOJIB3YIOT:
a. Na2COsz 6.Ba(OH), B. KOH r. CsHs(COOH)COOK — ruapodranar kanus
2. HurtepBaj pH u3MeHeHUsI OKPACKH MHAUKATOPA 3aBUCHT OT:
a. Kyuce. MHIMKATOpPA
0. KOHILIEHTpALlUU UHAUKATOPa
B. HHTEHCHUBHOCTH OKPAaCKU MHIMKATOpa
r. pH TuTpyemoro pactsopa
3. Touka HeHTPAILHOCTH COBNAAET € TOYKOI IKBUBAJIEHTHOCTH IPH TUTPOBAHUHU B
BO/JHBIX PacTBOpax:
a. c1a0Ool KUCIIOTHI CUJIBHBIM OCHOBaHUEM
0. c1ab0ro OCHOBaHMSI CUIILHOM KHCIOTOMN
B. CHJIbHOW KHCIJIOTHI CUJIbHBIM OCHOBaHHEM
T. CUJILHOTO OCHOBAaHHUS C1a00i KUCIOTON
1. CHJIBHOW KHMCIIOTHI CJ1a0BIM OCHOBaHUEM
4, Beauuuna pH B Touke SKBHBAJEHTHOCTH 00JIbIIe 7 MPH TUTPOBAHUU:
a. CHJIBHOM KHCJIOTHI CHIIbHBIM OCHOBAaHHEM
0. c1a00i1 KUCIOTHI CUIIBHBIM OCHOBAaHUEM
B. CJIa0OT0 OCHOBAHMSI CUJILHOM KHCIIOTOM
T. CUJIBHOTO OCHOBAHHUS CHUJIBHON KUCIOTOM
5. Moasipuas Macca 3xkBuBajieHTa H2SOs4 mpu THTPOBAHUH ee CTAHIAPTHBIM PacTBOPOM
NaOH ¢ nnaukaTtopoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLKs PacTBOpPa ITO:
a. KoyimuecTBo r-moseit BemiectBa B 1000 mut pactBopa
0. KOJIMYEeCTBO r-MoJjeil BemecTBa B 1 MJI pacTBopa
B. KOJIMYECTBO T. BemiecTBa B 100 M1 pactBopa
T. KOJTMYECTBO T BellecTBa B 1 MII pacTBopa
7. HopmaJjibHasi KOHIIEHTPAIUsl pacTBOpa:
a. Macca (T) pacTBOpeHHOT0 BemiecTBa B 1 Mi1 pacTBopa
0. KOJIMYECTBO MOJIb-3KBUBaJIEHTOB BemecTBa B 1000 Mt pacTBopa
B. OTHOIIEHHE KOJIMYECTBA BEIIECTBA MOJIEH B pacTBOpe K 00beMy pacTBopa
8. Ha BeJIMUMHY CKaYKa HA KPUBO KHCJIOTHO-OCHOBHOIO TUTPOBAHUS BJIHSIET:
a. KOHCTaHTBI TUCCOLMAIIUU KUCIOTHI U OCHOBAHUS
0. KOHLIEHTpallKs TUTPaHTA
B. KOHIIEHTpALUs OIPeeNIIEMOro BellecTBa
T. BCE [IEPEUNCIICHHbIE (PAKTOPBI
9. K 0ydepHbIM pacTBOPaM MOKHO OTHECTH:
a. pacTBOPBI, COCTOSIIINE U3 CT1a00r0 OCHOBAHUS U €r0 COJIU
0. pacTBOpPBI, COCTOSIINE U3 CUIILHON KUCJIOTHI U €€ COJTU
B. PacTBOP COJIM CJ1a00M KUCIOTHI U CUJIBHOTO OCHOBAHMUS
T. PaCTBOPBI CUIILHOTO OCHOBAHMS U €0 COJTU
10. MoasipHas Macca 3KBHBAJICHTA MEPMAaHraHaTa KaJMs VIS peaKluil, NPOTeKAlIuX B
KHCJION cpele paBHA:
a. M/4 6. M/5 B. M/2 r. M/3
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IlepeyeHb BONMPOCOB /1Jisl YCTHOTO Onpoca (codece10BaHNs) N0 AHATUTHYECKOH XMMIH,

(puzuyeckoi M KOJIJIOMIHOH XUMUK

Tewma: [Tpo6ooT6op 1 MPoOONOATOTOBKA

[Ipeamer u 3agauM aHAIUTUYECKOW XUMHUU. OCHOBHBIE CTaJUU AHAIUTUYECKHUX
onpeaenenuii. I[Ipoboor6op u ero 3HayeHwe. TexHuka oTOOpa MNPEACTABUTEIHHOM
pOoOBI TBEPABIX, KHUAKUX U Ta3000pa3HbIX BEIIECTB, OMOJOTHYECKUX MPOO.

CriocoOsI pa3noxeHus mpod (MOKPHII U CyXOi).

Tema: KHCIIOTHO-OCHOBHBIE PEAKIUU.

HNounnoe npoussenenue Boasl, PH.

Hepocratku Teopuu KkuciaoT W ocHOBaHUU Appenuyca. [IporomuTudeckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAHUYECHHSL.

Brruucnenne pH pacTBOpOB CHIBHBIX U CJIA0BIX KHCIOT U OCHOBAHHH MPHU JTOCTATOUYHO
BBICOKHX MX KOHIICHTPAIIHIX.

Bydepusie pactBOopel M uX cBoiicTBa. bydepHas eMmkocTh, ee 3aBUCUMOCTH OT

KOHIIEHTPAlMK KOMIOHEHTOB. Berancienue pH OydepHBIX pacTBOPOB.

Tema: OKHCIUTEIBFHO-BOCCTAHOBUTECIIHHEIC pcakuuu

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKllMy U OCHOBHBIC ACIICKTLI UCIIOJIb30BAHUA UX
B aHAIMTHYCCKOM XHUMUU, CTaHI[apTHBIe NMOTCHIUAJIBI U YPABHCHHUC HepHCTa. Bnusuue
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIMWAJIOB Ha HAIPaBJICHHUEC OKUCIUTCIIBHO-

BOCCTaAaHOBHUTCIIBbHBIX peaxunﬁ.

Tema: KucinorHo-ocHOBHOE TUTPOBAHHUC.

CymHOCT THUTpUMETpUYECKOrO0 aHanu3a. OCHOBHBIE IOHSTHS, HCIOJIb3YEMBIE B
TUTPUMETPUU: TUTPOBAHKE, IEPBUYHBIE U BTOPUYHBIE CTAHAAPTHI, UICXOAHbIE BEIIECTBA,
MOMEHT SKBUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UH/IUKATOPHI TUTPOBAHMUS.

OOmue TpeOOBaHUS K peakuusM, JeKalldM B OCHOBE THUTPUMETPUUYECKUX
ompeneneHuil. TuUMbl peakuuid, MCIOIB3YEMbIX B TUTPUMETPUH, KiaccuuKanus
METOJI0OB TUHTPUMETPHUH.

CnocoGbel  TuTpoBaHus, npumepbl. CrnocoObl BbIpaKEHUS  KOHIIEHTpAILMU B
tutpumerpun. Kosddumument nonpaBku. McxoaHble BemecTBa B THUTPUMETPUU U
npenbsBisieMble K HUM TpeOoBaHusa.  CrnocoObl yCTaHOBIIEHHSI KOHIIEHTpPAIIUH
pacTBOpOB.

Teopust KHCIIOTHO-OCHOBHBIX MHJMKATOpOB. VIHTepBam mpeBpalleHus WHIUKaTopa,
nokaszaTeiab TUTpoOBaHUs. MHAMKaTOpHble OIIMOKHM, MX pacueT. OOmMNA MOAX0A K

BbIOOpPY MHAMKATOPA.
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@akToppl, ONpPEIEISIONINE BEJIWYMHY CKAauyka HAa KPHUBOHW KHCIOTHO-OCHOBHOIO
TUTpOBaHMs. TUTPOBAHHE CHIIBHBIX KHCJIOT CHJIBHBIM OCHOBAaHUEM M CJIAa0BIX KHCIIOT

CWJIbHBIM OcHOBaHHeM. OO0Iuii BUJl KPUBBIX TUTpOBaHUs. BeIOOp uHIMKATOpA.

Tema: MCTO[[BI OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHOTO TUTPOBAHMA.

MeTo 16l OKHCIICHHSI-BOCCTAHOBIICHUS B TATPUMETPUH, UX KIIACCU(PUKAIIUS.
[lepmanranatomerpus. [lepBudnble 1 BTOPUUHbBIE CTaHAAPThl. IHIUKATOPBI, IPUMEPHI

ONpeICIICHUH.

Tema: OCHOBBI XUMUYECKOW TEPMOAUHAMUKHN U TEPMOXUMUHU

Tema:

CdhopmynupyiiTe W HanWIIUTE MATEMaTHYECKOE BBIpAKEHHE MIEPBOTO 3aKOHA
TEPMOIMHAMUKH.

UYro o011ero u B 4eM 3aKJI0YaeTCs Pa3inuue MEeX1y TeII0TOH u paboTon?

Kakne u3 ¢yHKUMiA: BHYTPEHHSS SHEPTHUs, SHTANIBINS, TEIUIOTa U padoTa OTHOCSATCS K
(GYHKIHSAM COCTOSIHUS, a Kakue - K QyHKImsIM mporecca? B uem pazHuma Mexry HUMH?
Hanummre MaTemaTHueckue YpaBHEHUS, IIO3BOJIIOLIME pPACCUUTATh W3MEHEHUE
BHYTPEHHEH HHEPIrUU, M3MEHEHHUE SHTAJIBINM, TEIUIOTY M paboTy A HpPOLECCOB
M30TEPMHUECKOTO,  HM30XOPHOTO, M300apHOrO,  aauabaTHYeCKOro  PacUIMpEHHs
UJeaJIbHOTO Ta3a.

coctosinus I B coctosinue 11 1u1s mponeccos, MpoBeEHHBIX 00paTUMO M He0OpaTuMo?
UYro HazbIBaeTCs TEMIOBBIM 3((HEKTOM XMMUYECKON peakiuu?

CripaBeasiuB M BBIBOJ CTYJI€HTA, CII€IAHHBIN MOCIE ONpPEAEICHHs TeIUIOThl CTOPAHUS
OpraHMYecKoro coeguHeHus «B kamopumerpuueckoil OombOe mporecchl UAYT HpH
nocrossaHOoM 00Beme. T.x. AV=0, a AH=AU + PAV, 1o Torga AH = AU»?
Chopmynupyiite BTOpol 3aKOH TEPMOJMHAMHUKM M HAIMULIMTE €ro MaTeMaTHyecKoe
BbIpa)XEHUE JIs1 00PaTUMBIX U HEOOPAaTHUMBIX MPOIIECCOB.

Kakoii 3aKk0H TepMOIMHAMHUKH HY>KHO UCIOJIB30BATh AJIS pacueTa U3MEHEHUs SHTPOINH
CHCTEMBI IPU IPOTEKaHUU 00paTUMOro mporecca?

Kak paccuutaTh W3MEHEHHE SHTPONUHU CUCTEMBl IMPU MPOTEKAHUH HEOOPATUMOrO
npouecca?

3aBHCUMOCTh U3MEHEHUS SHTPOIIUH B XOJI€ XMMUYECKON peaKIiH.

CBoOoaHast sHEpPTHUsl XUMHYECKOW peakiuu. CBs3b CBOOOJHOW SHEPTHH XUMHYECKOM

peaKI ¢ MaKCUMaJIbHON pabOTOM.

XUMHUYECKas KHHETHKA

Yro Takoe CKOpOCTh XMMHUUYECKOM pEeaKLUu.
Chopmynupyiite hakTopbl, BIUSIOMINE HA CKOPOCTh PEAKIUU.

OCHOBHOH MOCTYJIAT XUMUYECKON KUHETUKN. MOJIEKYIISIPHOCTh U TIOPSAJIOK PEaKIIUU.
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- Uro Takoe KOHCTaHTAa CKOPOCTH XHUMHYECKOW peakuuu. KuHeTHdeckue ypaBHEHUS
peaxiuii IepBoro ¥ BTOPOro MOPsIKOB.
- B uem 3axiouaercss BAHMSHHE TEMIIEpPATypbl Ha CKOPOCTh XHMHUYECKON peakluu.
VYpaBHeHue AppeHuyca.
Tema: D51eKTpOIBHIKYILINE CHIIbI
- CdopmynupyiiTe NpUYUHBI BO3HUKHOBEHHS PA3HOCTH MOTEHLMAIOB Ha pPa3IMYHBIX
Mex(a3HbIX FpaHUIAX pa3fena.
- Hanumwure ypaBHenue HepHcera.
- Tumbl oOpaTUMBIX 3JEKTPOAOB: D3JEKTPOJLI TMEPBOTO M BTOPOTO pOJAA, Ta30BBIC,
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE.
- OcHoBHoe ypaBHenue J/]C raibBaHMYECKOTO dIIEMEHTa
Tema: JlucnepcHble CUCTEMBI U TOBEPXHOCTHBIE SIBJICHUS
- Uro rtakoe koytougHas Xumusi. OCHOBHBIC TIOHSTHS W  ONPEACICHUS TUCTICPCHBIX
CUCTEM: TUCIIEPCUOHHAs cpesia, AucnepcHas ¢gas3a, IUCIePCHOCTb.
- IlpuBenute cnocoObl MOMyYeHUs TUCHEPCHBIX CUCTEM: METOJbI AUCIEPTHPOBAHUS U
KOH/JICHCAIINH.
- KakoBbie OCHOBHEIC TOBEPXHOCTHBIC CBOMCTBA JUCIIEPCHBIX CUCTEM
- Uro Takoe moBepxHOCTHO-akTUBHbIE ([IAB) u moBepXHOCTHO-MHAKTUBHbBIE BEIIECTBA.

3aBHCUMOCTD MMOBCPXHOCTHOI'O HATAKCHUA OT KOHLICHTPAIUH PACTBOPaA ITAB.

[TPUMEPHLI TIEPEYEHBL BOITPOCOB U 3AJJAHUI K 3AUETY

1. Tlpenmer u 3a1auM aHATUTHYECKOM XMMUU. OCHOBHBIE CTa/IMU AHATTUTUYECKHUX OIpEIeIICHU.
[Ipo6ooT6op u ero 3HaueHue. TexHUKa 0TOOpa MPeICTaBUTENBHON IPOOBI TBEPBIX, JKUIKUX U
ra3o00pa3HbIX BEIIECTB.

2. CrnocoObl pa3iiokeHus MPoO (MOKPBINA U CYXOH).
HNonnoe npounssenenue soasl, PH.

4. HenocraTtku TeopuM KHCIOT U ocHOBaHUM Appenuyca. [Iporoautuueckas teopust bpencrena-
Jloypu, ee TOCTOMHCTBA, OTPAaHUYEHHUS.

5. Brruucnenue pH pacTBOpOB CUIIBHBIX U CIA0bIX KHCIOT U OCHOBAHUH MPU JOCTATOYHO
BBICOKMX UX KOHLEHTPALUSX.

6. Bydepubie pacTBOpsI 1 UX cBOKCTBA. bydepHas eMKOCTbh, ee 3aBUCHUMOCTh OT KOHIICHTPAIHH
KOMIOHEHTOB. Brruncienne pH OydepHbIx pacTBOpOB.

7. OKuCIUTETHHO-BOCCTAHOBUTENbHBIE PEAKIIUY U OCHOBHBIE ACMEKThI CIOJb30BaHUS UX B
aHaIIMTU4YeCKOW XuMKM, CTaHIapTHBIE TOTEHIMABI U ypaBHeHUe HepHeTa. Biusinue
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX MTOTEHIIMATIOB HA HapaBiIeHNE OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CylHOCTh TUTPUMETPUYECKOT0 aHanu3a. OCHOBHBIE MOHATHS, UCTIOIb3yeMble B THTPUMETPUU:
TUTPOBAHUE, IEPBUYHBIE U BTOPUUHBIE CTAHIAPThI, NCXOJHBIE BEIIECTBA, MOMEHT
HKBHBAJIEHTHOCTH, KpUBbIE TUTPOBAHUS, UHAUKATOPHI TUTPOBAHUS.

OOu1re TpeOOBaHUS K peaKIusaM, JeKAIUM B OCHOBE TUHTPUMETPUUYECKHX OnpeeneHui. Turbl
PEaKIMi, UCII0JIb3YEMbIX B TATPUMETPUH, KIACCUPHUKALMS METOA0B TUTPUMETPUH.

Crioco0b1 TuTpOoBaHuA, IpuMepbl. CriocoObl BEIpaKEHUsI KOHIIEHTPALUN B THTPUMETPHH.
Kosdduunent nonpasku. McxoaHble BelecTBa B TATPUMETPUHU U NIPEIbSABIAEMbIE K HUM
TpeboBaHusa. CrocoObl YCTAaHOBIICHUS KOHIICHTPAIIMH PACTBOPOB.

Teopust KUCIOTHO-OCHOBHBIX MHIMKATOPOB. MIHTEpBai npeBpalleHusi MHIUKATOPa, II0Ka3aTelb
TUTpOBaHUsA. IHIUKATOpHBIE OMMOKH, UX pacdyer. OOmumii NoaXo K BEIOOPY MHINKATOPA.
@DakTopsbl, ONpeAEISIOINe BEIUYNHY CKauKka Ha KPUBON KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS.
TurpoBanue CHIBHBIX KUCIOT CHIIBHBIM OCHOBAaHHMEM H CITA0BIX KHCIOT CHIIbHBIM OCHOBAHUEM.
OOwwmii BUJ KpUBBIX TUTpOBaHMs. BeiOop nHuKaTopa.

MeTobl OKHCIIEHUA-BOCCTAHOBIICHUS! B TUTPUMETPUH, UX KIIACCH(HUKAIIHS.
Ilepmanranarometpus. [lepBuuHble 1 BTOPUYHbIE CTaHIAPThl. MIHIMKAaTOPBI, IPUMEPHI
ONPEACIICHUMN.

IIpenmer ¢pusnyeckoit xumun. CoctaBHbIe YacTH (pusnueckoi XuMun. PU3nUecKast XuMus, Kak
TEOpeTHYEeCKHi (PyHTaMEHT COBPEMEHHOW XMMUYECKON HAYKH, U €€ BIMSHUE HA CMEKHBIE
€CTECBEHHOHAYYHbIE HAIIPABJICHHUS.

Omnpenenenue nousatuid: Tepmoaunamuka. TepmoanHaMuueckas cuctema. THrbl
TEPMOJUHAMHUYECKHUX cUCcTeM. [TapaMeTpsl COCTOSIHUSA, OCHOBHBIE TAPaMETPbI COCTOSIHMS,
YPaBHEHUE COCTOSIHUE UI€ATBHOIO ra3a. @U3M4ecKil CMBICI YHUBEPCAIBHON ra30BOU
IIOCTOSIHHOM. XapaKTEepUCTUKAa NHTEHCUBHBIX M SKCTEHCUBHBIX IIapaMeTPOB. DHEPIus U
BHYTpEHHSIs SHEprus (OCHOBHBIE COCTaBHbIE yacTH). Pabora, Ternnora mporecca.

IepBbIif 3aKOH TEPMOJMHAMUKU: KJIaccudyeckue GopMynupoBku. HTerpanbHas u
muddepeHnranbHas GopMBbl IEPBOTO 3aKOHA.

[Tpunoxenue nepBoro 3akoHa TEPMOAMHAMUKY K (PU3UUECKUM MPOLIECCAM C YHaCTHEM
WHJIMBUIYAJIbHOTO BEIIECTBA (MaeabHble CUCTEMBI): 1) CpeaHsis TEII0eMKOCTb, YAeIbHAs
TEIUIOEMKOCTh, HICTHHHAS TeII0eMKOCTh Ipu V=const u P=const. XapakrepucTtuka
terutoeMkocTH Cp u Cy [T MOJIEKYJ HeaTbHOTO Ta3a (0JHOATOMHBIX, IBYX- U TPEXaTOMHBIX
JMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOTOATOMHBIX ). Xapaktep 3aBucumoctu Cp=F(T) mus
OpraHWYECKUX U HEOpraHUYEeCKUX MoJiekyd. 2) [Ipouecc, mporekatomuii mpu T=CONSt.
Omnpenenenue A, Q 1 AU B nporiecce H30TEpMHUUECKOT0 PacUIMPEHHsI HeaabHOro rasa. 3)
IIpornecc, nporekatouuii mpu V=const. Onpenenenue A, Q u AU B poriecce H30XOPHOTO
HarpeBaHus uaeansHoro rasa. 4) [pornecc, nmporekaromuii npu P=const. Onpenenenne A, Q
AU B mporiecce n300apHOTo paciIMpeHus HaeaabHOro rasa.

HpI/IJ'IO)KCHI/IC MEpBOro 3aKOHA TCPMOAWHAMUKU K XUMHUYCCKUM ITPOLECCaAM: 1) ITousTue
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20.

21.

22,

23.

24,

25.

26.
27,

28.

29.

TETTOBBIX (D PEeKTOB XMMUUECKO# peakiuu ipu V=const u P=const. 3akon ["ecca.
Crannaptaeie ycioBus. Temnora 00pa3oBaHuUs U TEIIOTA CTOPAHUS MIPH CTAHIAPTHBIX
YCIIOBUSIX, OTHECEHHBIX K 1-My MOJII0 HHAUBUAYAIBHOIO BellecTBa. OnpeeseHne TerioBbIX
3 PEKTOB XMMUYECKHUX PEaKIfii M0 CTaHAAPTHBIM TEIJIOTaM 00pa30BaHUs MIIM CTOPAHHS
WHIUBUAYAIBHBIX BELIECTB. 2) 3aBUCUMOCTD TEIIOBOTO 3P deKTa XMMUUECKOI peakliuu OT
temneparypsi - AHT°=f(T). Unterpansnas ¢popma ypapaenus Kupxroda B 3-eii crenenu
MPUOITHKECHHUS.

Bropoii 3akoH TepMoiMHaMuKK: BBeeHEe SHTPONKUHM — KaK HOBOM TEPMOAMHAMUYECKON
¢byHKIMN.

[Ipumeps! ucnonb3oBaHus 2-T0 3aKOHA TEPMOJMHAMUKY I ompesenenus AS B mporeccax ¢
y4acTHEM MHIUBUAYAIbHBIX BEIIECTB: (Da30BbIE MEPEXO/Ibl, K30TEPMUUYECKOE PACIIUPEHUE,
HarpeBaHue pu V=const wiu P=const.

Tpetwuit 3aKkon TepMoauHAMUKH (TocTynat [lnanka). Onpenennue ASzs° u AST? XuMIdecKoit
peaxkuuu.

OO61as xapakTepucThKa TePMOJUHAMUYECKHUX TOTEHIIMAIOB Ha IpUMepe CBOOOTHOM SHEPTUU
I'enbmrounbia u ['n66ca. Ananus ypasaenuit dF<0 u dG<0 nis1 BHISIBICHHS KPUTEPUCB
HaIpaBJIeHUs U Mpejelia IPOTEeKaHUsl CaMOIIPOU3BOIBLHOTO Mpoliecca. XapaKTepUCTHUECKUe
(GYHKINU ¥ UX €CTECTBEHHBIE TIEpEMEHHBIE (Ha mpuMepe cBOOOJHOH sHeprun [ mb0ca).
Omnpenenenue AG B mpoiieccax ¢ yuacTueM MHAMBHIyalbHOTO BemecTBa (T=const, P=const,
(hazoBble epexobl B yCIOBHUSIX PAaBHOBECHS).

AGT° — KaKk OCHOBHAs TepMOJMHAMHYECKAs XapaKTEPHCTUKA XMMUIECKOH PEeaKIInu,
TpoTeKaroiei 10 koHna. Metozsl onpenenenus AGzes® (AG29s® = Amax; IO ypaBHEHHIO
I'u66ca-T'enpMronsia; 1o AGzeg’, f — U3 MPoCTHIX coenuHennuit). 3aucumocts AGT
XUMHUYECKOHN peakluy OT TeMneparypsbl, udpdepeHranbHas 1 MHTerpajibHas GopMbl
YPaBHEHUM.

Xumuueckas KUHeTHKa. [loHsTHE CpetHel U UCTUHHOM (B TaHHBIA MOMEHT BPEMEHHU) CKOPOCTH
XUMHUYECKOHN peakiny. DaKTOpsl, BIUSIONINE Ha CKOPOCTh XUMUYECKON peakiui. OCHOBHOU
MOCTYJIaT XUMUYECKON KUHETUKU. [IOHSATHS: YaCTHBINA U OOIINN KHHETHYECKUHN TTOPSIOK
peakuuu, MOJIEKYJIIPHOCTh, KOHCTAHTA CKOPOCTH.

AHanu3 KHHETHYECKOTr0 YpaBHEHUS PEeaKIMK MepBoro nopsaka tumna A—B.

AHanmm3 KHHETHYECKOTO YPaBHEHUs peakIuu BTOporo nopsiaka tuna 2A—C+D u A+B—C+D.
IIpu ycinoBum paBeHCTBAa UCXOAHBIX KOHLIEHTpauii A u B.

3aBHCUMOCTh CKOPOCTH XMMUYECKOW pEeaKIU OT TEMIIEPATYPhI. Y paBHEHUE AppeHunyca.
DHeprust akTUBAIMK U METO/IbI €€ orpeiesieHus (rpaduueckuil ¥ aHATUTHIECKUH).
[IprurHbBI BOSHUKHOBEHMSI Pa3HOCTH MOTeHIIMAI0B. O0IIMe MPeICTaBICHHS O CTPOCHUH
JBOMHOTO AyieKTpudeckoro cios (Teopun 'enbmromnsia, I'yu-Uenmena, ltepua). O0riue

MPEACTABJICHUS O MOTEHIIHAaX: EKTPOAHOM, MU Py3MOHHOM, KOHTAKTHOM, MEMOpPaHHOM).
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30. XapakTepucTuka 3J1eKTpoioB 1-T0 pojaa, 2-To pojia, OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIX.
(ITpumepsl). YpaBHenue HepHcTa 1 ero npuMeHeHue A ONpeAeIeHUE BETNYMHBI
NEKTPOJHBIX TOTEHIIAAJIOB.

31. OcHOBHBIEC IOHATHUS U KJIaCCU(UKALIUS TUCTIEPCHBIX CUCTEM IO CTETIEHU JAUCIEPCHOCTH,
IPUPOJIE JUCTIEPCHOM (ha3bl U JUCTIEPCUOHHOM Cpe/ibl, XapaKTepy CUII MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS MEKy HUMHU.

32. MeToab! Noy4eHus KOJUIOMIHO-AUCIIEPCHBIX CUCTEM: JUCIIEPraliOHHbIE U KOH/IEHCAllUOHHbIE
(pusmueckue u xumMuveckue). MeToabl OUUCTKU KOJUIOUAHBIX PACTBOPOB.

33. MunenspHas TeOpUs CTPOECHUS KOJUIOMIHBIX YacTULl JINOPOOHbIX 30sel. Kunetnueckas u
arperatuBHas yCTOMYMBOCTb.

34. OcHOBHBIE ITPaBUJIA KOATYIALUHN TUAPO(OOHBIX 30J1€H IEKTPOIUTAMH.

35. MonekynsipHO-KHHETHIECKUE CBOMCTBA AUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHIKEHHE,

1 dy3us, OCMOTHYECKOE aBJICHUE.

36. CtpoeHue JBOMHOTO AIMEKTPHUECKOTO CIIOS. DIEKTPOKMHETUYECKHA OTeHIINAaN. BiusiHue
JEKTPOJINTOB HA BEJIMYMHY A3€Ta-II0TCHIMANIA.

37. [loBepXHOCTHBIE CBOMCTBA IUCIIEPCHBIX CUCTEM: CBOOOIHAS TIOBEPXHOCTHAS YHEPTUS U
IIOBEPXHOCTHOE HaTsKeHHUE. [I0BEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO NHAKTHBHBIE
BELIECTBA. 3aBUCUMOCTb [TOBEPXHOCTHOTO HATsXKEHUS OoT KoHIeHTpauuu [IAB. [IpaBuio
Tpay06e-/lroxo0.

38. TlonsTus aacopOIys, OIOKUTEIIBHAS U OTpUIIaTeIbHAs. AJICOPOCHT, aacopdaTuB, aacopoar.

Abcopbuust. Y aenbHas ancopOuys MOBEPXHOCTHAS KOHLIEHTPALHSL.

8.3 Kpurepuu oueHnBaHusi pe3yJbTaToB 00y4eHHs

Ilpomedxcymounas ammecmayus - 3a4em

3ayeT BBICTABISAETCS CTYAEHTY, €CIIM: MaTepuan yYCBOGH B HOJHOM 00BEME, OTBETHJ Ha
BOIIPOCHI TEKYIIETO KOHTPOJIS, MPH BBINOJIHEHUH KOHTPOJIBHBIX padOT MO PEHIEHHIO PAaCUETHBIX
3aja4 pelwl MpaBUIbHO 3 3afaHusl U3 5, CTYIEHT BIaJeeT HEOOXOAUMBIMH YMEHHUSIMH U
HaBbIKaMHU, O(OpMJIEHbI OTYETHI MO BCeM J1a0OpaTOpHBIM paboTaM, BBINOJIHEHBI 3a/JaHUS IO
CaMOCTOSITENIbHOI paboTe.

JlaGopaTopHast paboTa cYUTAETCS BBHITIOJIHEHHOW €CIIH:

1) mpenocTaBieH MNUCBMEHHBIM OTYET MO J1aOOpaTOpHOM pPaboTe, BBHINOIHEHHBIA IO
YCTaHOBJICHHBIM TPEOOBAHUSM;

2) TpPUCYTCTBYET 3alMCh O BBINOJHEHUM pPAa0OTHI B JKypHale NpenojaBaTens WU
MPUCYTCTBYET MOANMCH TpPENoJaBaTesss B IPOTOKOJE BBHIMOIHEHUS J1TaOOpaTOpHONH paboThI

cTtyneHta. Bo Bcex npyrux ciydasx paboTa CUMTAeTCs HEBBIOJHEHHOW. OTBETCTBEHHOCTH 3a
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HEBBITIOJTHEHNE YCTAHOBIIEHHOTO KOJHMYECTBA J1a00paTOPHBIX pabOT TMOJNHOCTHIO JICKUT Ha
CTyJICHTE.

He3ader craBWTCS, €Clid B YCBOGHHHM MaTepuaja UMEIOTCS NPOOENbl: OTACIbHBIC YMEHUS
HEJIOCTAaTOYHO YCTOWYHUBBI, OCHOBHOE COJE€pKaHUE Marepuajga HE YCBOEHO; HE IOJIHOCTHIO

BBITTOJIHEHBI JTA0OpaTOpHbIE pabOTH M HE PEACTABICHBI OTUETHI 110 JIAOOPATOPHBIM paboTam

Pa3zpabdorunkm:

et K.X.H., joiteHT A.JI. Bucukaino

n.x.H., gouedt JI.C. Cycios

[Iporpamma coctasieHa B cooTBeTcTBUH ¢ TpeboBanusMu @I'OC BO u ydyeToM pexoMeHaanum
ITOOII no HanpasiaeHuto u npoduato moarotoBku 06.03.01 «buomorus» npodpuisam: «bHoxuMus»,
«300510THsI 0€CITIO3BOHOYHBIXY, «300JI0THS TO3BOHOYHBIXY, «MHUKPOOHOIOTHs», «O01Ias
O0oTanukay, «DU3UKO-XUMUIECKast OMOJIOTHS U OMOTEXHOJIOTHSY, «DUZHOIOTHS.

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl aHATUTHICCKON XUMHUH U KadeIpbl
(bU3HYECKOI 1 KOJUTOUTHON XUMUHU

[TpoTtokos Ne 6 ot «7» mas 2021 r. /

AT [Mpoitnakos

N.o0.3aB. kadeapoi, a.x.H., mpodeccop Jéﬂ&% / J1.b. benbix /

Hacmoswas npoepamma, ne modicem dbimo 6ocnpouszsedena Hu 8 Kakou ghopme b6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvi-paspabomuuxa npocpammol.
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