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NEPEYEHb OBO3HAYEHNI U COKPAIIIEHUI

BO — Bricmiee oOpa3oBaHue;

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

NJK — uHaukaTop JOCTUKEHHS KOMIIETEHLINH;

Komnerenmust — (0T 7nar. competentia «corjiacme; COpa3MEpHOCTb» OT competere
«COOTBETCTBOBATh, MOAX0AUTH») B pamkax PI'OC BO HecTporo ompeaciieHHbIH TEPMUH,
BbIpaxkaronuii TpedoBanue(TpeOOBaHMs) K pe3ysibTaTaM OCBOEHHUS MPOrpaMMbl OakanaBpuaTa
BBIIMTYCKHUKaMH, OCBOMBIIUMH IpOTpaMMy OakajiaBpHuara, pa3padaTblBaeMOil M yTBEp:KIaeMOM
00pa3oBaTeNbHONW OpraHU3allMy BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHH C
®I'OC BO; mnpencraBieHbl B BHJAEC YHUBEPCAIbHBIX, OOMIENPO(PECCHOHANBHBIX U
npoecCHOHANBHBIX KOMIIETCHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pa30BaTENbHOW OpraHW3allMd  BBICIIETO
oOpa3oBaHus TPOQIIF MPOrpaMMbl OakalaBpHaTa, KOTOPBIM COOTBETCTBYET HAIPaBIICHUIO
MOJATOTOBKU B IIEJIOM WJIM KOHKPETH3UPYET COAEpkKaHHE MpOorpaMMbl OakaiaBpuara B pamMKax
HAIpaBIIEHUs] MOJATOTOBKU IyTeM OpHEHTAllUU ee Ha: o6macTh (oOsactu) mpodeccruoHaabHON
nesTeIbHOCTH U cepy (cdepsl) mpodecCHOoHaTbHON NEATSIEHOCTH BBITYCKHUKOB; THIT (THIIBI)
3a1a4 W 3a7auu IpoQPeCcCHOHATBLHON AEATEIbHOCTH BBITYCKHUKOB; TPU HEOOXOIMMOCTH - Ha
00BEKTHI MPOPECCUOHANBHOM IEATEILHOCTH BBIITYCKHUKOB UM 001acTh (00J1aCTH) 3HAHUS;

OIIK — ob6menpodeccnoHanbHble KOMIIETEHIINH;

OIIOII — ocuoBHas npodeccroHanbHas 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 — npodeccroHanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PIT/1 — paGouast mporpaMmma JTUCIMITIINHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VYK — yHuBepcaabHble KOMIETEHIINH;

OI'OC BO — denepanbHblii rocylapCcTBEHHBIH 00pa30BaTeNbHbIM CTaHIAPT BBICIIETO
o0Opa3oBaHuUS;

OUOC — snexktponHas nHpopMalmoHHas 00pa3oBaTelbHas CHCTEMA.



1 Ileau u 3aaa4u AU CHMIITIMHBI

Lenp: wu3ydyeHHE TEOPUM U MPAKTUYECKUX OCHOB aAHAIUTHUYECKOU XAMHH,
KOJIMYECTBEHHOTO aHaM3a W (POpPMHpPOBAHUE TOHMMAHUS POJH AHAIMTUYCCKOW XHUMHUU B
CHCTEME HayK €CTeCTBEHHOHAYyYyHOTO NpO(wiIs, O3HAKOMUTh CTYICHTOB C OCHOBHBIMHU
HaIpaBJICHUSIMHA Pa3BUTUA (PU3NUECKOW M KOJUIOMJIHOW XHMHH, TCOPETHYCCKHMH OCHOBAMH,
BO3MOKHOCTSIMU I METOJIHUYECKUMH I1OIXO0JaMH.

3ajaun: B pe3ysbTaTe U3YYEHUS JTaHHOTO Kypca CTYIEHTHI JIOJDKHBI MO3HAKOMUTHCS C
TEOPETHUYCCKUMHU OCHOBAMH W MPpUEMaMHU MPoO0oTOOpa 1 MpoOONOArOTOBKH, OCBOMTH OCHOBHBIC
3aKOHOMEPHOCTH PaBHOBECHUU M MPOTEKAHMSI PA3IMYHBIX THIIOB XUMHYECKUX PEaKIUi, OBJIAJICTh
TUTPUMETPUYCCKUMH METOJaMHU aHAJIN3a, O3HAKOMHUTHCS C OCHOBAaMH (DEHOMEHOJIOTHYECKON
XUMHUYECKOW TEPMOJMHAMHUKHU, B3JIEMEHTAMU XUMHUYECKONM KHHETHKH, AJIEKTPOXUMHUHU, HUMETh
MPEJICTAaBICHUE O CBOMCTBAX M TUIAX JUCHEPCHBIX CHCTEM, MX YCTOMYMBOCTH U KOATYISIUH,

3dKOHOMCPHOCTAX aI[COp6I_II/IOHHLIX IIpouecccoB

2 MecTto qucuummHbl B crpykrype OINIOIT

JucuuiuinHa «AHanuTu4eckas, (Gu3udeckas M KOJUIOMAHAS XUMHS» BXOAUT B YUCIO
00s3aTeNbHbIX TUCLUIUIMH BapuaTUBHON yactu yueOHoro miana (b1.0.14.3). [Ins ocBoeHus
TUCHUTUTMHBL «AHAIUTUYECKass XUMUSA, (U3UYECKas M KOJUIOMIHAS XUMHS» OO0yJaromuecs
UCMOJIB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI NESITEIbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B X0Jle M3ydeHus npenMeroB «Heopranuyeckass xumusy», «MaTemaTHKay.
3HaHUE OCHOB AHAIMTHYECKOW, (PU3MUECKOW M KOJUIOMIAHOM XMMHUHU HEOOXOAWMO CTYACHTaM
OHMOJIOro-NMOYBEHHOTO  (akyynbTeTa s Oojee yriayOJeHHOrO HW3Y4YEHMsI IOCIEIYIOINX

JUCHUIIIINH, TAKUX KaK «buoxummusy.



3 TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUMILIUHBI

[Ipouecc

OCBOCHHA JUCHUIIIIMHBI

HampaBieH Ha (opMUpOBaHME KOMIIETCHLIUH

(ameMeHTOB creayrommx KommeTeHunui) B coorBerctBun ¢ ®I'OC BO u OIIOII BO mo

Hanpasnenuto noocomosku 06.03.01 «buonocusy; mnepedeHb KOMIICTCHIIMM, WHIUKATOPOB HMX

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

HUXKCE.

IlepeyeHb MJIAHMPYeEMBbIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU

Koa n HaumMeHoBaHue

Koa u HamMeHOBaHHe

Pe3yabTaThl 00yueHus

KOMIETEHIIMT HHIHKATOPA TOCTHKEHUS
KOMIIeTeH N i

OIIK-6 WU Konke2. YMmeer 3HATD:

Crioco0eH OCyIIeCTBIIATh B HCTIOTb30BaTh HABBIKH - TEOPETHYECKHE OCHOBBI

npoheCCUOHATBHOMN J1a00paToOpHOit pabOTHI U AHAJIMTUYCCKON XUMUH, CYIIECTBO

JACATCIBPHOCTH aHAJIN3
SKCHEPUMCHTAJIbHBIX JaHHBIX,
BBIABJIATHD UMCIOIIHUECA CBA3H U
3aKOHOMCPHOCTH.

METOJTI XUMHH, GUZNKH,
MaTeMaTHYECKOI0
MOJICIUPOBAHUS U
MaTeMaTHYEeCKOMH
CTaTHUCTHKH B
npodeccuoHaIbHON
JIeSITEJILHOCTH

peakuuit 1 MpOLECCOB, UCTIONB3YEMBIX B
AHATUTUYECKON XUMUU; TIPUHITHIIEI 1
00J1aCTH UCTIOB30BAHUS OCHOBHBIX
METOJIOB XUMHUYECKOTO aHalIN3a, IMETh
IIpeIcTaBIeHrne 00 0COOEHHOCTSIX
00BEKTOB aHAIH3A.

- OCHOBHBIE 3aKOHBI XUMUYECKOU
TEPMOAMHAMUKH, CYIIECTBO H
MIPUHLUIBL UCIIOIb3YEMBIE IIPU
MOCTPOCHUH TEOPETHUCCKUX OCHOB
XUMHYECKON KUHETUKH, IIEKTPOXUMHH.
HNmets npeacTaBieHue 0 CBOMCTBAaX U
TUIIaX JUCHICPCHBIX CUCTEM, UX
YCTOHYHMBOCTH U KOATyJISIINH,
3aKOHOMEPHOCTSAX aJICOPOIIMOHHBIX
MIPOIIECCOB.

YmMmern:

- IPOBOAUTH HKCIIEPUMEHTAIIEHEIE
WCCIIeIOBAHUS 10 3aJAaHHON METOHKE,
IMPUMCHATH OCHOBHBIC 3aKOHBI XUMUHU
IIpH 00CYKIIEHUH TTOTyIEHHBIX
Pe3yIbTaTOB, TIOJITOTOBUTH OTYET O
BBITIOJIHEHHOU padoTe

Baanern:

- TEOPETUIECKUMU TIPEIICTABIICHUSIMH
aHAJIUTUYECKOH XUMHH, OCHOBAMH
XUMHUYECKUX METOJ0B aHaJIn3a
HEOPTaHUMYECKUX

- OCHOBaMH TEOPETUYECKUX
MpeacTaBiIeHu (heHOMEHOJOTHYeCKON
XUMHYECKON TePMOAMHAMUKH,
XUMHYECKON KHHETUKH, JIEKTPOXUMUH,
KOJJIOUIHON XUMHUU




4 Copep:kaHue U CTPYKTYpPa TUCHUILIMHBI
TpymoeMKOCTh JUCITUTIIMHBI COCTABIISAET 2 3a4ETHBIX €AMHUIIBI, 72 Jaca.

®dopma NpOMEKYTOYHOU aTTECTALUU: 3auem

4.1 Copep:xanve IMCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, ¢ YKa3aHHEM BMJI0B Y4YeOHbIX 3aHATHHA W OTBEJIEHHOr0 HA HUX

KOJIN4Y€CTBA aKAACMHUYCCKHUX YaC0B

Ne Paznen aucuunjauHbl/ TeMa dopma TeKyLIero
n/" Buner yueGHOI paboThl, KOHTPOJISI
BKJTIOYAst CAMOCTOSTENIbHYIO0 paboTy 00yJarommxcs , ycmeBaemocti/
MPAKTUYECKYIO IIOATOTOBKY U TPYIOEMKOCTh ®opma .
(B Hacax) MPOMEKYTOUYHOHU
aTrreCcralnumn

(o cemecTpam)

KonrakTHas paboTa mpernomaBares ¢
oOy4armuMucs

Cemectp

Bcero yacos
00y4Jarouuxcs

KO)

Jlekuust Jladopatopnoe | Koncyabranus
3aHsITHE

M3 nux NPpaKTHYEeCKas MoaAroToBKa

CamocrosiTesbHast paboTa (B TOM

N | | o |yucie, BHeaynutopHas CP, KCP,

1 2 3 4 5 6 7 8 10

1 [Tpo6ooTdop 1 MpodOnOAroTOBKA 3 2 — 1 - — YcrHas Gecena

2 Tunel XUMAYECKUX PEAKIMI U POLIECCOB B 3 6 2 2 2 — Ycrnas becena
AHAJIUTUYECKOH XUMUU

3 TuTtprMeTpruyecKkre METO bl aHAIH3a 3 8 4 2 4 — 2 IIpoBepka oTyeToB

o JIP; npoBepka
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peueHus 3aaa4y
4 K#cnoTHO-0CHOBHOE TUTPOBaHHUE 3 10 6 2 6 — 2 [IpoBepka oTYETOB
o JIP; nmposepka
peuieHus 3aaa4y
5 MeTo1bI OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO 3 10 6 2 6 — 2 IIpoBepka oT4eTOB
TUTPOBAHUSL. no JIP;
KOJUIOKBUYM
6 OCHOBBI XUMHUYECKOH TEPMOJUHAMHUKH U 3 10 4 4 4 — 2 [IpoBepka oTyeToB
TEPMOXHUMUH o JIP; ycTHas
Oecena
7 XuMHuUuecKasi KHHETHKA 3 8 4 2 4 — 2 [TpoBepka oTueTOB
o JIP; ycTHas
Oecena
8 DNEeKTPOABIKYIINE CHITBI 3 8 4 2 4 — 2 [IpoBepka oTyeToB
o JIP; ycTHas
Oecena
9 JlucriepcHple CHCTEMBI ¥ IOBEPXHOCTHBIE SBICHUS 3 10 6 1 6 — 3 [IpoBepka oTyeToB
no JIP; ycTHas
Oecena
Hroro vacos: — | 72 36 18 36 — 18 3a4eT

IMpumeuanue: KP — xonTposibHas pabora, JIP — maboparopHast paboTa, *B paboueii mporpamMme 10 TUCHUIUIMHE MPU BBHIOIHEHUH J1a00paTOPHBIX PabOT MpeaycMOTpeHa

NpaKTHYeCcKasi MOJAT0TOBKA B BUJIC BHIMOJHEHHS OTJCILHBIX BUOB Pa0OT, CBSA3aHHBIX ¢ OyayIiel mpodecCHOHAILHON AeATEIbHOCTHIO

4.2 Ilnan BHeay}]HTOpHOﬁ CaMOCTOSITENbLHOI paGOTbI oﬁyqaloumxcn no JTMCHMIIJINHE

|Cemectp] Haspanue paszaena, TeMbl

CamocrosTenbHast paboTa 00ydarommxcs

OreHo4yHoe

VYuebHo-




CpEJICTBO METOJIN4YECKOe
o0ecrieyeHue
CaMOCTOSITETIbHON
paboThI
Cpoxu
. TpynoemkocT
Bug camocTosTenbHOM pabOThl | BEITOIHEHH
b (Jac.)
S
. N CM. CIMCOK JIHUT-
Beenenue. [Ipo6ooT60p 1 poOOIOArOTOBKA Pabora ¢ Hay4uHOIi TUTEpaTypOi 1 YO bt Nol 2
)
TuIbl XUMAYECKHUX PEAKLUIl U MPOLIECCOB B PaGora ¢ HaydHo¥1 TuTEpaTypOit 1 VO CM. CIIUCOK JUT-
AHAJIMTUYECKON XUMUU (MeToMUECKUE yKa3aH!s) pbl Nel,2
PabGora ¢ HayuHOl IuTeparypoit CM. CITMCOK JIHT-
TutpumeTpuyecKre METOAbl aHAIHN3A Y patyp 1 YO
(MeTogMUYecKue yKa3aHus) per Nel,2
Pabota ¢ nmuteparypoii. IIpoBepka otuera | CM. CIUCOK JIUT-
KucnotHo-0oCHOBHOE TUTPOBAHHE 1
[Toaroroska k kKoyutokBuymy Nol o pabdote. YO pot Ne 1,2
MeTo/1bl OKUCTUTENbHO-BOCCTAHOBUTEIILHOTO PaGora ¢ nmuTepaTypoi. 1 IIpoBepka otuera | CM. CIUCOK JIUT-
TUTPOBAHUS. ITonroroBka K KOJIIOKBHyMY Ne2 o pabore. YO pst Nel 2
IIpoBepka otuera | CM. CIUCOK JIUT-
N o pabdote. YO pot Ne3,4;
OCHOBBI XUMHUYECKON TEPMOJIMHAMUKH U .
Pabota ¢ nmuteparypoii 1 MeTtoaunyeckue
TEPMOXUMHHU
ykazanus UI'Y
«TepmoxumMus»
IIpoBepka otuera | CM. CIHUCOK JTUT-
B o padore. YO poi Ne3,4;
N COOTBETCTB Mertonuueckue
XuMuueckasi KHHETHUKa Pabota c muteparypoii 1
HHU C ykazanus UI'Y
pacnicanue «KuHetuka u
M 3aHITUI KaTaJu3»




Cemectp

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Ha3zBanwue pazngena, TeMbl .
Bun camocTosTenbHO# paboTh

Cpoxu
BBITIOJTHCHH
ST

Tpynoemkoct
b (4ac.)

OrneHoyHoe
CPEIICTBO

VYuebno-
METOIUYECKOE
obecrieueHue
CaMOCTOSATEIBLHOM
paboThI

ONEeKTPOABIKYILIUE CUIIBI Pabota ¢ nmuteparypoii

IIpoBepka otuera
o pabore. YO

CM. CIIUCOK JUT-
pu1 Ne3,4;
IIpaxTHueckue
paboThI 10
NEKTPOXUMHUH:
yuebHoe nocobue,
nury, 2013

JucnepcHble CUCTEMBI U TOBEPXHOCTHBIE SIBJICHUS Pabora ¢ nutepatypoii

ITpoBepka oruera
o pabore. YO

CM. CITHCOK JIUT-
pbt Ne3 4.
Komnongnas
XHAMUS,
METOIUYECKHUE
pEeKOMEHIaInH,
Hry, 2003

OO0t 00beM CaMOCTOSITEILHON Pa0OTHI 11O TUCIUILTHHE (J4ac)

YO — ycTHBI o1poc

Konmaxmuas paboma modicem Ovimsb ayOumopHou, GHeayOumopHoU, a makice npo8OOUMbCs 8 dJIeKMPOHHOU UHGOPMAYUOHHO-00PA308amMenbHOl cpeoe.

Koumaxmuas paboma npu npogedenuu y4ebHbIX 3aHAmMutl R0 OUCYURIUHAM (MOOYIAM) 8KAtOUAem 6 ceOsL:
3AHAMUSL NEKYUOHHO20 MUNa (eKyuu u urvle yueoHole 3aHsimusl, npe0yCMampusauue npeumyuecmeeHnyio nepedaiy yueonol unpopmayuu nedazo2udeckumu
PABOMHUKAMU OP2AHUZAYUY U (UIU) TUYAMU, RPUBTIEKACMBIMU OP2AHUZAYUET K Pearu3ayull 00Pa308amenbHblx NPOSPAMM HA UHBIX YCI0BUSX, 00YUAIOUUMCSL),
BAHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPDL, NPAKMUYECKUE 3aHAMUS, NPAKMUKYMbL, 1A60pAmopHbie pabompl, KOJVIOKGUYMbL U UHbLE AHALOSUYHbLE 3A HAMUSL),
2PYnnogole KOHCYIbmayuu,




UHOUBUOYATLHYIO pAOOMY 00YHAIOWUXCA C NeOA20SUYeCKUMU PADOMHUKAMYU OP2AHU3AYUY U (UTU) TUYAMU, NPUETEKAeMbIMU OP2aHU3aYUell K peanu3ayuu 0opazoeamenbHbix
NPOZPAMM HA UHBIX YCA0BUAX (8 MOM YUCTe UHOUBUOYATbHBIE KOHCYIbIMAYUL);
UHYIO KOHMAKMHYI0 pabomy (npu Heobxo0umocmu), npedycmampuearouyio 2pynnosyro Uil UHOUSUOYATbHYI0 pabomy o0yUarmuxcsa ¢ neddzosudecKumu pabomHuKamu
opeaHu3ayuY U (WIL) TUYAMU, RPUGTEKAEMbIMU OP2AHU3AYUEl K pearusayuu 06paz0e8amenbHbIX NPOSPAMM HA UHBIX YCIOBUSX, ONPeOeaeMyI0 0 PAHU3AYUell CaMOCTNOSMENbHO.
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4.3 Conep:xaHue yueOHOIro MaTepHuaJa

4.3.1 Copaep:xkaHue pa3aejioB U TeM M CHUIIITHHbBI

1. Benenue. [Ipo6ooTdop u npo6onoaroroBka

[Ipeamer aHaNMTHUYECKOM XHMMHH, €ro CTPYKTypa, MECTO B CHCTEME HayK, CBA3b C
MPAKTUKOM. 3HaUeHHe aHAJUTHUYECKONH XMMHUH B HaykKe, SKOHOMHKE U Apyrux cdepax. OCHOBHbIE
aHAJMTUYECKHE TMPOOJIEMBl: CHW)KEHHE Tpeena OOHApy)KEHHs; TOBBIICHHE TOYHOCTH U
M30MpaTENFHOCTH: OOecreueHre IKCIPECCHOCTH; aHauu3 0e3 pa3pylIeHHs; JOKAJIbHBIA aHaIN3;
JIUCTAHLIIMOHHBINA aHaIu3. 3HaYeHUE aHAIMTUYECKOW XMMUU B HayKe, SJKOHOMHKE U JPYrux cdepax.
Bunelt ananuza: M30TOMHBIA, AJIEMEHTHBINM, CTPYKTYPHO-TPYNIOBOH  ((pyHKIMOHAIBHBIN),
MOJICKYJISIDHBIH, BEIIECTBEHHBIHN, (a30BbIid. XUMHUYECKUE, (DU3UUECKHE W OMOJIOTHYECKHE METOJIbI
aHanM3a.

[IpencraBuTENbHOCTH MPOOBL; MPo0Oa U OOBEKT aHaNu3a, Mpoda U MeTo aHaiau3a. PakTopsl,
o0yCNOBIMBAKOIIME pa3Mep H crnocod oTdopa mpeacTaBuTeNbHON MmpoObl. OTbop mpod
TOMOT€HHOTO ¥ T€TEPOreHHOro cocTtaBa. CriocoObl MOIYyUYEHHs CpeAHEN MPOObI TBEPIABIX, XKUJIKUX U
ra3oo0pa3Hbix BemiecTB. [lepBuynas oOpaboTka u XpaHeHue mpoo.

OcHoBHBIE CITOCOOBI NTepeBoia MPoOkl B (hopMy, HEOOXOIUMYIO 7Sl JAHHOTO BU/IA aHATU3a:
pPacTBOPEHME B PA3JIMUHBIX CPENAX; CIEKAHUE, CILIABJICHUE, PAa3JIOKEHUE O] AEHCTBUEM BBICOKUX
TEMIIEpaTyp, JABJICHHS, BBICOKOYACTOTHOTO pa3pAna; KOMOMHUPOBAHUE pPA3IMYHBIX IPHEMOB;
OCOOCHHOCTH pPAa3/IOKEHHs] OpraHuueckux coenuHeHuil. CrnocoObl yCTpaHeHHs M ydyeTa
3arps3HEHUI U NOTEpPb KOMIIOHEHTOB MPH TPOOONOATOTOBKE.

2. Tunbl XMMHYECKHX PEAKIMI U MPOLECCOB B AHAJIMTHYECKON XUMHUHU

OcHOBHbBIE THUNBI XMMHYECKUX pEaKUUN B AHAIUTUYECKOM XUMHH: KHCIOTHO-OCHOBHBIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE, KOMIIJIEKCOOOPA30BAHUS U OCAXKICHMUS.

2.1. KucnorHo-ocHOBHblE peakuuu. COBpPEMEHHBIE TNIPEICTABICHUS O KHUCIOTax U
ocHoBaHusx. Teopus bpencrena-Jloypu. KucnorHele M OCHOBHBIE CBOWCTBA pPacTBOPUTEIEH.
Bydepusie pactBopsl U ux cBoiicTBa. bydepnas emkocts. Beruncnenne pH pacTBopoB KuCIOT U
OCHOBaHHWI, CMECH KHCIIOT 1 OCHOBAHHIH.

2.2. OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DJIEKTPOAHBIA NOTEHIUAI. YpaBHEHUE
Hepucra. HampaBneHne peakuuil OKHCIEHUS-BOCCTAaHOBIEHUSA. DakTopbl, BIMSIOIIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA.

3. TurpumMeTpuyecKue MeTOAbl AHATH3A

Mertoas! TuTpuMeTpudeckoro ananuza. Knaccuduxanus. TpeOoBanus, npeabsBisieMble K

p€akiuu B TUTPUMCETPUYCCKOM aHAJIMU3C. Buasr TUTPUMCTPUICCKUX OHpG,Z[CJ'ICHHfII npaMoc u
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obpatHoe TuUTpoBaHHe. CrocoObl BBIPpAKEHHMsS] KOHIEHTPALUH pacTBOPOB B TUTPUMETPHH.
OkBuBaJeHT. MomsipHas Macca SKBHBajJieHTa. [lepBHYHBIE CTaHIApThl, TPEOOBAaHUS K HHUM.
@uxcaHasibl. Buabsl KpuBblx TUTpoBaHMS. CKayoK TUTpOBaHUsA. ToOuka SKBUBAJEHTHOCTU U
KOHEYHas TOYKa TUTPOBAHHS.

4. KHCJI0THO-OCHOBHOE TUTPOBAHHUE

[TocTtpoeHne KpuUBBIX TUTpOBaHUSA. BiusHue BEIUYMHBI KOHCTAaHT KHCJIOTHOCTH WJIU
OCHOBHOCTH, KOHIICHTpAllMU KHUCJIOT WJIM OCHOBaHHUI, TEMIEpaTypbl Ha XapakKTep KPHUBBIX
TUTpOBaHUA. HAMKATOPBI METOJa HEUTPAJIN3ALIUH.

5. MeToabl OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHOI0 TUTPOBAHMS.

[Tlepmanranaromerpust. IlepBuuHblE M BTOpPUYHBIE CTAHIAPTHI. YCJIOBMSI IPOBENEHUS
IIEpPMAHraHATOMETPUYECKUX OIPEIEICHUN.

6. OCHOBBI XMMHYECKO# TEPMOIMHAMHUKH H TEPMOXUMHHU

6.1 OcHoBHblE TepMOAMHAMUYECKHE TOHATUS U ompeneneHus. Ilepsblil  3akoH
TepMOAMHAMUKH. [IpuMeHeHne mepBOro 3akoHa TEPMOAMHAMHUKU K (PU3UYECKUM CHUCTEMaM st
pa3nMYHBIX TporeccoB. TemmoBoit 3 dekt xumudeckoir peaknuu. 3akoH [ecca. CranmapTHOe
COCTOSIHUE M CTaHJapTHbIe TemaoBble 3¢ ¢eKkThl. Pa3znuuHble MeTO/bl BBIUMUCICHUS TEMJIOBBIX
3¢ PEeKTOB XMMUYECKUX peaKUUi. 3aBUCHUMOCTh TEMJIOBOTrO 3¢ ¢deKTa XMMHUYECKOH peakluu OT
Temneparypsl. YpaBaenue Kupxroda.

6.2 Bropoii 3aKOH TepMOJMHAMUKH, €0 (OPMYIMPOBKH W AHATUTHYECKOE BBIPAKCHUE.
[Tonatue 006 »HHTpONMUH. OHTPONMS W TEPMOAMHAMHUYECKAs BEPOSTHOCTb. OHTPONMHSA Kak
TEPMOJUHAMHYECKUA KPUTEPHUI CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB B M30JIMPOBAHHOMN CHCTEME.

6.3 Pacuer WM3MeHEHHs SHTPONMH B MPOCTEUIIMX PaBHOBECHBIX mporeccax. lloctynar
[Inanka. I3MeHeHMe SHTPONUH NPU XUMUYECKUX PEAKIUAX.

6.4 TepMmoauHaMHUYecKHe MOTEHIMAJbl: HM30XOPHO-MU30TEPMUYECKMA U  HM300apHO-
n30TepMHUecKuil moTeHuuanbsl. CBsA3b ¢ MakcuMalbHOW paboToil mpouecca. DHeprus ['m66ca u
sHeprus ['eapMrosnpia Kak KpUTEPUU CaMONIPOU3BOJIBHOCTH IIPOLIECCOB U PAaBHOBECHH.

6.5 Xumudeckoe cpoacTBO. Pa3nnynble BeIpakeHUsI A1 KOHCTaHT PaBHOBECHS. Y paBHEHUE
M30TepMBbl peakuuu. AHanu3 u3otepMbl Bant-I'odda. CranmapTHblii n300apHO-M30TEPMUYECKUN
MOTEHIIMAJ - KaK MEpa XUMHUYECKOTO CPOJICTBA.

7. XuMu4ecKkasi KHHeTHKA

CkopocTe XxuMHuueckor peakuuu. MakTophl, BIUSIOMKAE HA CKOPOCTh peakuuu. OCHOBHOU
IIOCTYJIAT XUMHUYECKON KMHETUKU. MONEKYISPHOCT U MOPANOK peakuuu. KoHCTaHTa CKOpOCTH.
Kunernueckue ypaBHEHMsI peaklMii IEPBOrO M BTOPOro MHOpsAKOB. BimsHue TemmepaTypsl Ha
CKOPOCTh XHMHMYECKOW peakiuu. YpaBHEHHE AppeHHyca. DHEpPrus aKTUBAaLlUH, METOJBI €€

OIpeICIICHUSI.
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8. DJeKTpoABMKYIINE CHIIbI

[TprunHB BOSHHUKHOBEHHSI PA3HOCTH TMOTEHIIMAIIOB HAa PAa3IMYHBIX MEK(a3HBIX TpaHHUIAX
pasznena. HeprHcroBckuii, mud(y3noOHHBIH W KOHTAKTHBIA MMOTCHIMANBL. YpaBHeHHe HepHcTa.
Bogopoausiii anextpoa. CTannapTHBIE 3JEKTPOJHbIC TOTEHUIUANbI. THUITBI 0OpaTUMBIX 3JIEKTPOIOB:
3JIEKTPOJIbl NIEPBOTO M BTOPOrO POJA, I'a30BbIE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. OCHOBHOE
ypaBHeHue D/[C rajibBaHMUECKOT0 3JIEMEHTA

9. /lucnepcHble CMCTeMbI M TOBEPXHOCTHBIE SIBJIEHUS

9.1 Komnougnas xumus. OCHOBHBIE TMOHATUS U  OIpPEAETCHHS IUCIEPCHBIX CUCTEM:
IUCIIEPCUOHHAs cpena, AucrnepcHas ¢aza, aucnepcHocTs. Knaccudukanus AUCIIEPCHBIX CHCTEM.
CriocoOblI MosTy4eH st JUCTIEPCHBIX CHCTEM: METOJIbI JUCTIEPTUPOBAHMS U KOHICHCAITUH.

9.2 TToBepXHOCTHBIE CBOWMCTBA AMCIIEPCHBIX CUCTEM: CBOOOIHAS MOBEPXHOCTHAS SHEPTUSA H
MMOBEPXHOCTHOE

Hatsokenune.  [loBepxHocTHo-akTuBHBIE ([TIAB) M MOBEepXHOCTHO-MHAKTUBHBIC

BCIICCTBA. 3aBHCHUMOCTh MMOBCPXHOCTHOI'O HATSKCHUA OT KOHICHTPAINH PaCTBOpa ITAB.

4.3.2 IlepedeHb J1a00PATOPHBIX PadoT

Ne Ne HaumeHnoBanue 1abopaTopHbIX Tpyno- Onenoun | dopmupyem
n/m | pasmena pabot €MKOCTb bIC BIC
Y TEMBI (uachr), CpeAcTBa | KOMIICTEHIIH
JIVICTIHATLT NpaKTUIecKas "
WHBI HOJrOTOBKA
1 becena o TexHuke 1ab0paToOpHBIX 1 VYcrHas OIIK-6
pabot Oecena
2 BBonnas 6ecena. [locyna, TexHuka 2 Pemenue
paboThI B 1abopaTopuu 3aJa4 Ha
TUTPUMETPUIECKOTO aHAIIN3A. MIPUTOTOBII
o CriocoOb! BEIpaKEHUS eHHE
= KOHIICHTPAIUH. pacTBOpOB
3 g ITpurorosnenue 500 ma 0,1 H 1 Otuer no
= pactBopa HC1 1 250 mu1. 0,1H. JIP
= pacTBopa KapOoHaTa HaTpHsl.
4 § VYcranosienue ko3 durpenTa 1 Pemenne
é nornpasku pabouero pactsopa HCI TeopeTHye
S mo 0,1  pactBopy Na,CO3 CKHX
g 3a1a4
& Oruer no
2 JIP
5 § Ycranosnenue ko3 duirenrta 1 Otuer no
nonpaBku padouero pactsopa NaOH JIP
no 0,1 u pactBopy HCI
6 Onpenenenre Macchl YKCyCHOM 2 Otuer o
KHUCJIOTBI B pacTBOpE, €€ TUTPA U JIP
HOPMAaJIbHOCTH.
7 Pernrenue 3anay Ha nacyet 3 KonTnonk
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pe3yabTaToOB aHANMM3a, pacyer pH
pPacTBOPOB CUJIBHBIX M CITAa0bIX
KHCJIOT, Oy(depHBIX PaCTBOPOB.

Has
pabota
Komnmoksu
YM TI0
METOIY
KHCJIOTHO-
OCHOBHOI'O
TUTPOBaHU
o

12

13

14

15

MeTto1bl OKUCIUTEIBLHO-
BOCCTAaHOBUTEIHHOT'O

TUTPOBAHUA

Memoo nepmaneanamomempuu

YcTaHOBIIEHHE HOPMAJILHOCTH H
KO3 uIMeHTa MOoNpaBKu pabovero
pactBopa KMnOgs o 0,05 1
pactBopy H2C204-2H,0

1

Otuert 110
JIP

Onpenenenue coaepxKaHus Fe?' s
pacTBope

Otuert 110
JIP

Omnpenenenue coaepxanus NO2 B
KOJIOACHBIX U3JIETHUSIX

Otuyet no
JIP
Pemenue
TEOpEeTHYE
CKHX
3a7a4
Konoksuy
M
«OxucauT
€JILHO-
BOCCTaHOB
UTEILHOE
paBHOBECHU
e

OIIK-6

16

v

OCHOBBI
XUMHUYECKOU
TEPMOIUHAMUKHI

N TEODMOXNUMHUHNU

Omnpenenenne TEIIOTh 00pa3oBaHUs
KPHUCTAJJIOTHIPATOB COJIEH

Ycrras
Oecena,
MMUCHbMEHH
BIi OTYET
o
BBITTOJIHEH
Hoit JIP

OIIK-6

17

XuMuyeckas

KHHETHUKA

OmnpeneneHne KOHCTaHTBI CKOPOCTH
PEaKI OMBUICHUS CIIOKHOTO
a¢upa menovbo (MET0I0M
TUTPOBAHUS )

VYcrnas
Oecena,
IMMCbMEHH
BIi OTYET
o
BBITTOJIHEH
"o JIP

OIIK-6

18

DIIEKTPOABUKYIIL

ne CUJIbI

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
TSI

VcrHas
Oecena,
MMUCbMEHH
BIi OTYET
o
BBITTOJIHEH
Hoit JIP

OIIK-6
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19

[ToBepXHOCTHOE HATSKEHUE BOAHBIX
pPacTBOPOB MOBEPXHOCTHO-AKTHUBHBIX
BeIIECTB; AncopOmus Ha

6 VYcrHas

Oecena,
[IACbMEHH

OIIK-6

HucnepcHbie
CUCTEMBI 1
ITOBEPXHOCTHBIE
SBIICHHS

IOBCPXHOCTHU pa3aciia TBEPAOC TCIIO

— pacTBop

0

BbIA OTYET

BBIIOJIHEH
Hou JIP

4.3.3 Ilepeyenbr Tem (BONPOCOB),

CaMOCTOSITEJIbHOM PadOThI CTYJI€HTOB

BbIHOCMMBIX Ha CaMOCTOATEC/IbHOC M3YYECHHE

Tema Bun 3aganue Pexomennyemas NJIK
CaMOCTOATEIILHON auTeparypa
paboThl
1 2 3 4 5
[Ipo6GooTbop 1 Pabora c [ToaroroBka k CwM. criucok MK onk-
IpoOONOArOTOBKA JUTEpaTypou YCTHOMY aut-pel Nel,2 6.2
co0ece10BaHnI0
Tumel XuMHUYeCcKuX Pabora ¢ IToaroroBka k CM. cIHCOK
peakuui u JUTEPATYpPOU YCTHOMY ut-pel Nel,2
IIPOLIECCOB B cobeceJ0BaHUI0
AHAJIUTUYECKON
XUMHH
Tutpumerpuueckue Pabora ¢ Pemenue 3anau CwM. cicok
METO/Ibl aHAIN3a JUTEpaTypou 10 TEME. aut-pel Nel,2
Harnncanue
orueroB 1o JIP
Kucnortno- IIOATOTOBKA K Hanucanue CM. ciucok
OCHOBHOE kojuiokBuymy Nel | orueros mo JIP mut-pel1 Nel,2
TUTPOBAaHUE
MeTtoib1 MO/ATOTOBKA K MOJATOTOBKA K CM. criicok
OKHCIIUTEIBHO- kosmokBuymy Ne2 | coGecenoBanuto | auT-pbl Nel,2
BOCCTaHOBUTEJILHOT
O TUTPOBAHUS.
OcHoBBI Pa6ora c Hanucanue CM. CIMCOK JIuT-
XUMHUYECKOU JUTEPATypOU otueros 1o JIP. per Ne3,4.
TEPMOJUHAMUKHU U [TonroroBka k
TEPMOXUMHHU YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYIIEro
KOHTPOJISI)
XuMuyeckas Pa6ora c Hanucanue CM. CTIMCOK JIUT-
KHHETHKA JUTEPATypOU otueros 1o JIP. per Ne3,4.
IToaroroBka k
YCTHOMY
omnpocy (cM.
BOIIPOCHI
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TEKYIIEro
KOHTPOJISI)
DIEKTPOABUKYIINC Pabora c Harnucanme CM. CITHCOK JIUT-
CHJIBI JITEPATYpPOit otyeToB 1o JIP. pot Ne3,4.
IToaroroBka k
YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYILEro
KOHTPOJISI)
HucnepcHbie Pabora c Hanucanue CM. CIIHCOK JIUT-
CHUCTEMBI U JITEPATYpPOit otyeToB 1o JIP. pot Ne3,4.
MOBEPXHOCTHBIE [TonroroBka k
SIBIICHUSI YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYILEro
KOHTPOJISI)

4.3.4 MeToauveckne yKa3aHHUs 110 OPraHU3AUMU CAMOCTOATEIbHON PadOThI CTY/1€HTOB
CamocTtosTenbHas paboTa CTyJIeHTOB, CBSI3aHHAasl C MOATOTOBKOW OTUETOB MO BHIMOJIHEHHBIM
nabopaTOpHBIM paboTaM, 3aKpeIyIeHHEM TEOPETHYECKOT0 MaTepuayia B BUJAE PEIICHUH 3a7ad U
MIOJITOTOBKE K KOJUIOKBUYMaM M YCTHOMY COOECEI0BaHUIO, IPOBOAUTCS BO BHEAYAUTOPHOE BpEMSI.
CrpykTypa oTueTa 1o gsadbopaTopHO# paboTe:
Ha3zBanue paboty
ens paboThI.
Xon paboThl.

XuMu4decKas pcaKknus.

A A

BrinonHenue pacyeTHbIX 3aJaHUN B COOTBETCTBUU C METOAMYECKUMHU YKa3aHHUSIMU K KaxKI0u
pabore.
6. BwIBOJ (Ha OCHOBE TIOJTyYEHHBIX PE3yJIbTATOB).
[Tpumeps! pelieHus: TUMOBBIX 3a/1a4 MPECTaBICHBI B PEKOMEHIYEMBIX YIEOHBIX MOCOOMSIX

U 3a/1ayHuKax. MeToandeckne peKoMeHIAINH TI0 BBIMOJIHEHUIO 1 00paboTKe dKCTIepUMEHTAIBHBIX

JaHHBIX 10 KaxAoW sabopaTopHOl paboTe omMcaHbl B METOAMYECKHX PEKOMEHIAIUsX,

MO/ITOTOBJIEHHBIX MpernoAaBaTensiMu Kadeaps! (CM. MPUIIOKEHHUS).

1 [Imunr A.®., CxkpunoB H.WM. Kunetuka u katanus (METOAMYECKHE PEKOMEHIAIMU K
npaktukymy). Upkyrck: Upkyr. roc. ya-t, 2009. — 42 c.

2 bemoa M.B., TIy6aiimymuaa O.B., CycmoB J[.C. IIpaktudeckue pabOTBI TIO
ANEKTPOXUMUHU (METOJUYECKHE pEeKOMEHAAMH K MpakTuKymy). Mpkyrck: MpkyT. roc.
yH-T, 2013.—-144 c.
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3 beikoB M.B. Maremarnueckass u rpaduueckas o0paboTka (PH3NKO-XUMHUUYECKHUX
nauabix / M.B. beikos, JI.C. Cycnos, B.C. Tkau — Upkyrck: u3a-so UT'Y, 2015. — 100
c. (50 ak3).

4 bensix JI.b. Komnounnas xumus / JI.B. benbix — Upkyrck: m3a-so UI'Y, 2003. — 46 c.
(200 5k3).

4.4 IpumepHasi TeMaTHKA KYPCOBBIX padoT (MPoeKToB) (npu naiuuuu)

He npedycmomperno.

5 YueOHo-MeTOAUYECKOE U MH(POPMAIIMOHHOE O0ecTieYeHre JUCHMILIUHBI (MOTYJIs)

5.1 OcHoBHasi IuTeparypa

1. Xaxanuna T.W., Hukutuna H.I'. Ananutnueckast Xumusi: (3JIEKTPOHHBIN pecypc):
yuae0.mmocodue it 6akanmaBpoB 3-¢ uzg. ucnp. u gom. M3a. OO0 «M /] FOpatit», 2012.Pexum
nocryna: D43 «bubnuorex»

2. KaproB 10.A., Caoctun A.Il. Metoasl mpoOooTOOpa W MPOOONOATOTOBKH.
(amextponHbIi pecypc): yued.mocodue/F0.A. Kapnos, 2-¢ u3a.-M.: bunom. JlaGoparopusi 3HaHui,
2012 .Pexxum nocrymna: U3 «bubnuorex»”

3. Epemun, B. B. OcnoBbl ¢usnueckoit xumuu. Teopus u 3amauu. Yactp |
[Dnextponnsblii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopust 3uanwmii, 2013. - 320 c. - (YueOHUKH AJIs BBICIIEH MIKOJBI). - Pexxum moctymna: DbC
"NznatensctBo "Jlanw". - Heorpanuu. gocrym. - ISBN 978-5-9963-2106-3

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

5.2 JlonosHuTebHAs JUTEpaTypa

1. Kynpsimesa, H.C. ®usnueckas xumus [DJeKTpoHHBIH pecypc] : yuebd. ams
OakanaBpoB, yue0. mis ctyn. By3oB / H. C. Kynapsmesa, JI. I'. bongapesa. - OBK. - M. : IOpaiir,
2012. - (bakanaBp). - Pexum nocryna: 9U3 "bubnuorex". - Heorpannu. nocrym. - ISBN 978-5-
9916-1293-7

2. benosa, M.B. IIpaktuueckue paboTsl mo snexktpoxumun [Tekct] : yued. mocodue /
M. B. benoga, O. B. I'y6aitnymuina, [[. C. Cycnos ; pei.: B. C. Tkau, B. B. CmupnoB ; UpkyTckuii
roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2013. - 144 c. ; 20 cMm. - bubnuorp.: c. 141-142. - ISBN 978-5-
9624-0911-5 : 15 7k3.

3. beikoB, M.B. Maremarnueckas u rpaduueckas oOpaboTKa (PU3UKO-XMMHYECKHX
nauubixX [Tekct] : yue6. mocobue / M. B. brikos, JI. C. Cycnos, B. C. Tkau ; pen.: A. Y. Bunbmc,
H. C. IlerpymuH ; Upkyt. roc. yu-T, Xum. ¢ax. - Upkyrck : U3a-so UT'Y, 2015. - 91 c. ; 20 cm. -
ISBN 978-5-9624-1292-4 : 9 k3.
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5.3 Ilepuoauyeckue u3gaHus (MpU HEOOXOTUMOCTH)

HET HEOOXOJUMOCTH;

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

(200 5k3).

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

benosa M.B., [@y6aiinymuna O.B., Cycmo H.C. Ilpaktudeckwe paOOTHI TI0
AJEKTPOXUMUH (METOJUYECKHUE PEKOMEHIaluu K npaktukymy). Upkyrck: Upkyt. roc.
yH-T, 2013.— 144 c.

boikoB M.B. Maremaruueckas u rpaduueckas o0paboTka (PU3NKO-XUMHUECKUX
nauabix / M.B. beikos, JI.C. Cycnos, B.C. Tkaa — Upkyrck: m3a-so UT'Y, 2015. — 100
c. (50 sk3).

Makapos B.A. Tepmoxumus / B.A. Makapos — Upkytck: uza-so 'Y, 2003. — 36 c.
benpix JI.b. Komnounnas xumus / JL.b. bensix — Upkyrck: uza-so UT'Y, 2003. — 46 c.

Ba3bl naHHbIX, ”HPOPMAIHOHHO-CIIPABOYHbIE M IOUCKOBbIE CHCTEMbI
http://www.msu.ru/libraries/

JlaHHBIN MHTEPHET UCTOYHUK — CAlT HayuyHOU OnbinoTexku MOCKOBCKOIO
roCylapCTBEHHOI'O YHUBEPCUTETA.

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

JIaHHBIA HHTEPHET UCTOYHUK — CAT MOCKOBCKOI0 rOCy1apCTBEHHOTO YHUBEPCUTETA
(ctpanuiia kadeapsl GU3NIECKON XUMHH), Ha KOTOPOM TIPEACTABICHBI

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

JlaHHBIN MHTEpHET UCTOUYHUK — caiiT FOkHOTrO (henepanbHOrO yHUBEpCUTETA (CTpaHUIIA
kadeaps! GU3NIECKON XUMHH ), Ha KOTOpoM Tipeactasiiensl ekiuu C. U. JleueHkoBa

10 GU3UYECKON M KOJIJIOUTHON XMMHH, IIPOTpaMMa Kypca U JIMTepaTypa

6 MarepuajibHO-TeXHUYECKOE oDecriedeHne TN CIUNIHHbI

6.1

YueOHo-1a00paTopHOE 000py10BaHHE:

3aHATHS TPOBOJATCA B CHEIMATM3UPOBAHHBIX J1a00paToOpusx aHamuTh4deckou (aynm. 232 u

233) u ¢pusnueckoii u kowtongHo xumun (aya. 308, 309, 313) 6 kopmyca UT'Y
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- nmabopaTtopHbIe TPAKTUKYMbl aHamuThueckod (aya. 232 u 233) u Qusmueckoi u

kosutonHoM xumun (aya. 308, 309, 313), ocHallEHHBIC CIICAYIONIMM 000PY/I0OBAHUEM:

Ne /| HammeHoBanue KonnuectBo

1. | AHanuTHuYecKue BeChl 6

2 [Tunerku KQXIOMY CTYACHTY
3. | bropetku KQXJIOMY CTYICHTY
4. | KonObl 1y1 TUTpOBaHUS Ka)KJIOMY CTYIEHTY
5. | uunuHApHI KaXJIOMY CTYICHTY
6 MepHbie KOJIOBI KOKJIOMY CTYACHTY
7 HNonomep DB-74 8

8. | PH- merp pH-410 xoMOMHUpOBaHHBII 3

9. | Yaprparepmocrar UTU -4 4

10. | Memanka ¢ anexkrponpuBoaoM [ YP ML -2 3

11. | Komopumerp 6

12. | Cocynsl [Iproapa 4

13. | MaraurtHas Memnianka 7

14. | Memanka >JeKTpudecKas 9

15. | BermsokHOM mikad 6

16. | Cymmneaeid mkadp CHOJI -3,5 3

17. | Annapar Kuma 2

18. | Mennslii 31eKTpOa 6

19. | LIuHKOBEII SIEKTPO 2

20. | I1naTMHOBBIH JEKTPOJ 7

21. | XnopcepeOpsHBIN IIEKTPOA 8

22. | Tepmometrp bakmana 17

23. | DIeKTpOIUIATKA 10

24. | DnexTpoauTHYeCKas sueiika 7

25. | Topcuonnsie Becbl WAGA TORSYINA - WT 3

26. | Becwl Tum KOA 10 1

27. | Texanueckue Becel BJITK -500 1

28. | Cexkynnomep 8

29. | Tepmometp 10

30. | ltatuB ¢ npoOupkamu 4

31. | Habop xuMudeckoi mocyabl ( TUIOCKOJOHHBIE KOJIOBI, CTAaKaHBI, | KAKIOMY CTYACHTY

MEpHbIE KOJIOBI T.J1.)

6.2 IlporpammHoe obecneueHue

6.3 TexHn4yeckue M IEKTPOHHbIE CPEACTBA

7 OOpa3oBaTe/ibHbIEC TEXHOJIOTHH

B mporiecce u3yueHUs NUCHUIUIMHBI HCTONB3YIOTCS Kak ()OPMBI OOYYEHHs: TEXHOJOTHS
O0OBSACHUTENbHO-UJUTIOCTPATUBHOTO ~ OOBSICHEHUH, JICKIIUH, OOBSICHUTEIBHO-UUTFOCTPATHBHBIN
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METOJ C DJIEMEHTaMH TPOOJIEMHOTO H3JI0KEHHS, KOHTPOJBHBIE M JIa0OpaTOpHBIC pPadOTHI,
KOJIJIOKBHYMBI, pa300p KOHKPETHBIX CUTYyalUil.

Axmusnvie opmer 00yuenusn. Ha 1abopaTOpHBIX 3aHATHIX, KOTOPHIE COCTaBISIOT Ooiiee
MOJIOBUHBI OT KOHTAaKTHOH palOOThl, KaXIbI CTYAEHT BBHINOJIHSIECT Ja0OPAaTOpHYIO pPadoTy
UHIUBHIyanbHO. Takoil Bua opraHu3anuy oOydeHHs CIOCOOCTBYET NpPUOOPETCHHIO HABBIKOB
CaMOCTOSITENILHOTO BEJCHHS SKCIIEPUMEHTAIBHBIX pabOT, MPAaKTUYECKUX HABBIKOB OOpAIICHUS U
paboTBl C pa3NUYHBIMM XMMHYECKMMH BEIIECTBAMU U  JIAOOPAaTOPHBIM  00OPYJOBAaHUEM,
MU3MEPUTEIBHON amlmaparypoil, OpraHu3ald METOIUKU AKCIIEPUMEHTAIBHBIX PadOT, COCTABICHHS
IPOTOKOJIOB OTYETOB XMMHYECKHX OSKCHEPHUMEHTOB, a TAKXKE IMPAKTUYECKOTO MOITBEPKACHHS
TCOPCTUYCCKUX MOJOKCHUM aHaJIMTHYECKOM XUMHHU, TCPMOXUMHUHU, BJICKTPOXHUMUMU, XUMHUYECKON
KHHECTUKH, KOJUIOMAHOW XWUMHUH. I[loAroTroBka OTYETOB MO Kaxaod JaboparopHoit pabote
dopMupyer yMeHHE TPOBOJWTH MEPBUYHBIA aHaNIW3 pPE3YyJIbTaTOB C Y4EeTOM OOIIUX
3aKOHOMEPHOCTEH, POPMYITMPYEMbIX B paMKax JUCHUILIHHBL, IPEACTABISATh PE3yIbTaThl ONBITOB U

pacyeTHbIX paboT, TPaMOTHO (POPMYIUPOBATH BBHIBOIBI.

8 OneHo4HbIe MaTepUuaJibl 1Jisl TEKYHIECTIr0 KOHTPOJIA U HpOMe)KyTO'lHOﬁ aTreCcTalnum

8.1 O6mme cBeaeHns
Ouenounsie cpeactra (OC):
OrneHOYHBIE  CpPEJCTBAa  TEKYIIEr0 KOHTPOJS: MPOBEPKA OTYETOB IO JIA0OPATOPHBIM

paboTaM, KOJUIOKBUYMBI, YCTHOE COOEce]0BaHUE.

8.2 Bonpocsl s coGecefoBaHMs, NpPUMepPbl KOHTPOJbHBIX PpPadoT, NpUMepbI
BOIIPOCOB K 3a4eTy

Bonpocs! k koimokBuymy Nel
no teme "Kucj0THO-0CHOBHOE TUTPOBaHMeE"'

1. CymHocTh TUTPUMETPUYECKOIO METOJa aHajiu3a (YTO TaKoe THUTPOBAHUE, NMEPBUYHBIE U
BTOPUYHBIE CTaHJAPThI, HCXOJHBIE BEIIECTBA U TpeOOBaHMS, NPEIbIBISEMbIE K HCXOJHBIM
BEIIIECTBAM. )

2. CriocoOBI TUTPOBAHUS: TIPSIMOE U OOpATHOE.

3. CriocoObl BbIpaXKEeHUsI KOHIIEHTPALUU B TUTPUMETPUH: MOJIIpHOCTH (M), HOpMaIbHOCTh (H
win N), tutp (T), Tutp mo onpenensemomy BemiectBy (Tam).

4.Pacuer pH B pacTBOpax CUIBHBIX U CIa0bIX KHCIOT U OCHOBAaHUH.

5. bydepusbie pacTBopsl, OydepHas emKocTb, pacueT pH 6ydepHbIX pacTBOpPOB.
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6. KpuBasi TUTpOBaHHS CWJIBHOW KHCJIOTHI CHJIBHBIM OCHOBaHMEM. Buj KpuBoH, (akTophl,
BJIMSIIOIME HA BEJIMYMHY cKauka pH, BEIOOp MHAMKATOpA.

7.Muaukatopel MeTOJa HEWUTpalu3alluu, HWHTEpBaJ IE€pexojla HWHIUKATopa, [OoKa3aTelb
TUTPOBAHUS UHAUKATOPA.

8.Pemenne 3amad: MPUTOTOBICHHUE PACTBOPOB OIPENEICHHONW KOHIIGHTpAIMH, pacyder
pe3ysbpraToB aHanu3a, pH pacTBopos.

Bomnpocsl k komiokBuyMy Ne2
no meme «OKucIumenbHo-860CCMAHOBUMENbHOE MUMPOGCAHUE)

1. OkucnuTEenpbHO-BOCCTAHOBUTENbHBIE PEAKLUUU B  AHATUTHYECKOM XHUMHUHM  (peakuuu
OOHapyKEHHS, PACTBOPEHHS OCAJKOB, TPUMEHEHHE B KOJTMYECTBEHHOM aHAJIN3E)

2. CranjnapTHblii noTeHIMan, ypaBHeHue HepHcra. BinusHue crangapTHOro noreHuuaiza Ha
HalpasJieHUE peakiuyi. PaKTopsl, BAUSAIOLINE HA CKOPOCTh PEAKLIUH.

3. Ilepmanranaromerpuyeckoe TuTpoBaHue. Pabounii 1 MCXOIHBINA pacTBOpHI, BiusiHue pH Ha
[IPOTEKaHWE peaklUMU. PacueT SKBUBAJIEHTOB BEIIECTB, YYacCTBYIOIIMX B PEAKLUU OKUCICHMS-
BOCCTAHOBJICHUS.

4. Penrenue 3amad.

[Tpumep KOHTPOJIBHOM pabOTHI

buner Nel
PaccunTaiite HaBecky NaOH, HeoOxoaumyto st npurorosinenus 250 mia 0,1 H pacTBopa.

2. Paccunraiite pH pactsopa B 250 mn kotoporo conepsxkutes 0,52 T HCOOH (K =107

3. Ckonpko rpammoB H2C204 comepkuTCst B pacTBOpE, €CIIM HA €0 TUTPOBAHKE 3aTPadueHo 8,5 M
0,1 H pactBopa NaOH

4. B 100 M pacteopa conepxkurcs 0,2 r NaOH. Paccuuraiite TUTp, HOpMaJIBHOCTb, MOJISIPHOCTD U

TUTp JaHHoro pactBopa no HCIL.

buner Ne2
1. Ckonpko rpammoB CH3COOH conepkuTCst B pacTBOpE, €CIM HA €r0 TUTPOBAHUE 3aTpavyeHo 8,5

mi 0,1 H pactBopa NaOH

B 200 mu pactBopa conepxurcst 1,2 T HoSO4. Paccunraiite THTp, HOPManbHOCTh, MOJISIPHOCTD M
TUTP AaHHOTO pacTBopa 1o NaxCOs.

PaccuuTaiite HaBecky Na2COs, HeoOxoaumyto i ipurorosienus 250 ma 0,1 H pactBopa.

4. Paccuuraiite pH pactBopa B 250 mi1 kotoporo coaepxutcsa 0,365 r HCL.

IIpumep TecToBOrO 3a8aHUA
BAPUAHT 1.
Hncempykuua: Bvibepume 6epHulii, o auiemy MHEHUIO Omeemn.
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1. Yame Bcero B KayecTBe CTAaHAAPTAa AJsl YCTAHOBJEHHS THTPa PACTBOPOB KHCJIOT
HCNOJb3YIOT:
a. Na,COsz 6.Ba(OH), B.KOH r. CeHs(COOH)COOK — ruapodranar kaaus
2. HutepBajn pH u3mMeHeHHs OKPACKU UHIAMKATOPA 3aBUCHT OT:
a. Kjuce. MIHIMKATOpA
0. KOHIIEHTpALlUU UHAUKATOPA
B. UHTEHCUBHOCTHU OKPaCKH MHIUKATOpa
r. pH tutpyemoro pactsopa
3. Touka HeHTPaJbLHOCTH COBNAAET C TOYKOH IKBUBAJEHTHOCTH NPH TUTPOBAHNH B
BO/JIHBIX PacTBOpax:
a. c1aboit KUCIOTHI CUIILHBIM OCHOBAaHUEM
0. c1aboro OCHOBAHMS CHIILHOW KHCIIOTOMN
B. CHUIBHOM KUCJIOTHI CUJIbHBIM OCHOBAaHUEM
T. CUJILHOTO OCHOBaHHUS C1a00# KUCIOTON
. CUJIbHOW KHCTIOTHI CITa0BbIM OCHOBAaHUEM
4. Beauuuna pH B Touke 3KBHBAJEHTHOCTH 00JibIlIe 7 MPU TUTPOBAHMU:
a. CUJIbHOM KHCIIOTHI CUJIbHBIM OCHOBAaHHUEM
0. c1a00¥ KUCIIOTHI CUIIBHBIM OCHOBAaHUEM
B. CJIa0OT0 OCHOBAHMSI CUJIbHOM KHCIIOTOMN
. CWIBHOI'O OCHOBAHUS CHJIBHOW KHUCIIOTOMN
5. Moasipuas macca 3xBuBajienta H2SOs nmpu TUTpPOBaHUM ee CTAHAAPTHBIM PacTBOPOM
NaOH ¢ unaukaropoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLMs PACTBOPa 3TO:
a. KoauyecTBo r-mosieit Bemectsa B 1000 mut pactBopa
0. KOJIMYECTBO I-MOJICH BemecTBa B | M1 pacTBOpa
B. KOJIMYECTBO T. BemiecTBa B 100 My pacTBopa
T. KOJMYECTBO T BelecTBa B 1 Mi1 pacTBopa
7. HopMmaJjibHasi KOHIIEHTPalus pacTBopa:
a. Macca (r) pacTBOpeHHOr0 BeliecTBa B 1 M1 pacTBopa
0. KOJTMYECTBO MOJIb-OKBUBAIEHTOB BemiecTBa B 1000 M pacTBopa
B. OTHOIIIEHNE KOJIMUECTBA BEIIECTBA MOJIEH B pacTBOpE K 00BEMY pacTBopa
8. Ha Be/ilM4MHY CKaYKa HA KPUBOMH KHCJIOTHO-OCHOBHOTO TUTPOBAHUSI BJIMSET:
a. KOHCTAHTHI IUCCOIMAIINN KUCIIOTHI U OCHOBAHUS
0. KOHIIEHTpAIIUA TUTPAHTA
B. KOHIICHTpAIUs OMPEIETAEMOTO BEIIECTBA
T. BCE MEPEUUCIICHHbIE (PAKTOPHI
9. K 0y(depHbIM pacTBOPpaM MOKHO OTHECTH:
a. paCTBOPBI, COCTOSIINE U3 cTa0Oro OCHOBAHUS U €r0 CONU
0. pacTBOPBI, COCTOSAIINE U3 CHJIBHON KHCIIOTHI U €€ COJIN
B. PacTBOP COJIM CJIA00M KUCIOTHI U CHIILHOTO OCHOBAHHUSI
T. pacTBOPHI CUIILHOTO OCHOBAHUS U €r0 COJIA
10. Moasipuasi Macca IKBHBAJIEHTA MEPMAHITAHATA KAJIUs IS Peakluii, MPOTeKAIMUX B
KHCJI0M cpelie paBHA:
a. M/4 6. M/5 B. M/2 r. M/3
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IlepeyeHb BONPOCOB /IJIsl YCTHOI'O ONpoca (codeceq0BaHMs) M0 AHAJIUTUYECKON XUMMH,

(pusuyeckoi M KOJNJIOMIHOM XUMUH

Tema: [IpoGooTOop 1 MPOOOIIOATOTOBKA

[Mpenmer u 3amaum  aHanuTU4YeCKOH XuUMHHU. OCHOBHBIC CTaJlMU AHATHUTHUYCCKHX
onpenenenuii. [Ipob6oorbop u ero 3HaudeHwe. TexHmka oTOOpa MPEACTABUTEILHOM
pOObI TBEPBIX, KUAKHX M ra3000pa3HbIX BEUIECTB, OMOIOTHYECKUX MPOO.

Cnioco0bI pa3nokeHus Ipod (MOKPBIN U CYyXOil).

Tema: KuCII0THO-OCHOBHBIE PEAKIUH.

HNonnoe npousseaenue soasl, pPH.

Henocratku Teopun KkuciaoT W OcHOBaHUM Appenuyca. [IporomuTuueckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPaHUYEHUS.

Beruucnienne pH pacTBOpOB CHIIBHBIX M CJIA0BIX KUCIOT M OCHOBAHUMN MPH AOCTATOYHO
BBICOKHX UX KOHIICHTPALMSIX.

Bydepursie pactBopel M HX cBoicTBa. bydepHas eMKOCTb, €€ 3aBHCHMOCTH OT

KOHIIEHTpallMu KOMIOHEHTOB. Boruncnenue pH OydepHbIX pacTBOpPOB.

Tema: OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMKA U OCHOBHBIE aCIEKThl UCIIOJIb30BAHMS UX
B aHaJMMTU4ecKol XxuMuu, CTaHapTHbIE TOTEHLIMABl U ypaBHeHne HepHcTa. Bausinue
OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIX IMOTEHLMAIIOB HA HAIPABJICHUE OKUCIUTEIBHO-

BOCCTAaHOBHUTCIbHBIX peaKHHfI.

Tema: KHCIOTHO-OCHOBHOE TUTPOBAHUE.

CymHOCTh TUTPUMETPUYECKOro aHanu3a. OCHOBHBIE MOHSTHS, HCIHOJb3YEMbIE B
TUTPUMETPUU: TUTPOBAHKE, IEPBUYHBIE U BTOPUYHBIE CTAHAAPTHI, UICXOAHBIE BEIIECTBA,
MOMEHT SKBUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, MHIUKATOPHI THTPOBAHMUS.

OO6mue TpeboBaHMS K peakUusM, JIeXKAllUM B OCHOBE THUTPUMETPUUYECKUX
onpeneneHuil. Tumel peakuui, HCIONb3YEMbIX B TUTPUMETPHUH, KiacCUPUKALNS
METOJI0B THTPUMETPHUH.

CrnocoObl  TuTpoBaHus, npuMepbl. CrocoObl  BhIpaKEHHs  KOHIIEHTPAaLMUd B
tutpumetrpun. Koadpounuent nompaBku. Mcxoanele BemiecTBa B THUTPUMETPUHM U
npenbsiBiasieMble K HUM TpeboBanus.  CrnocoObl yCTaHOBJIEHMSI KOHIEHTpPALUU
pacTBOpOB.

Teopust KHUCIIOTHO-OCHOBHBIX MHJMKATOpOB. VIHTepBanm mpeBpalleHHs WHIUKATOpa,
MoKasareiab TUTpoBaHMs. VHAukatopHble omuOKM, uX pacder. OOmuH Mmoaxoa K

BBIOOPY MHAMKATOPA.
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@DakTophl, ONpENENSIONINEe BEJIWYMHY CKayka Ha KPHUBOW KHCIOTHO-OCHOBHOTO
TUTpOBaHUs. TUTPOBaHHE CUIIBHBIX KHUCIOT CUJIBHBIM OCHOBAaHHWEM M CJIA0BIX KHCIOT

CHJIHBIM OCHOBaHHEeM. OOImuil BUI KpUBBIX TUTpOBaHus. BeiOop nHAMKaTOpa.

Tema: MGTOI[BI OKHCJINUTCIIbHO-BOCCTAHOBUTCIIBHOT'O TUTPOBAHMS.

MeTo/bl OKUCIIEHUA-BOCCTAHOBIIEHUS B TUTPUMETPUH, UX KJIaCCU(PUKALIUS.
IIepmanranatomerpus. [lepBuuHble U BTOpUYHBIE CTaHAAPTHI. MHAMKATOPBI, IPUMEPHI

ONPEACIICHUMN.

Tema: OCHOBBI XUMHYECKOU TEPMOANMHAMUKU U TCPMOXHUMUHU

Tema:

ChopmynupyiiTe ¥ HanWIIATE MaTEMaTHYECKOE BBIpaXXEHHE IIEPBOr0 3aKOHA
TEPMOJIUHAMUKH.

Urto o0miero v B 4eM 3aKJIFOYACTCS PA3IMIUE MKy TEIUIOTOW U paboTOM?

Kakue u3 dbyHKIM: BHYTPEHHSS SHEPTHUsl, SHTANBIINA, TEIIOTa U paboTa OTHOCATCA K
(GYHKIUSAM COCTOSIHHS, a Kakue - K QyHKIusAM mporecca? B uem pasHuia Mexay HUMH?
Hanmumure wmarematudeckue ypaBHEHHS, I[IO3BOJSIIOIIME PACCUUTATh H3MEHEHUE
BHYTPEHHEH SHEPIrHM, M3MEHEHHE OJHTAJBIINM, TEIUIOTYy W paboTy s IPOLIECCOB
M30TEPMHUUYECKOTO, H30XOPHOTO, H300apHOro, aanabaTU4YEeCKOro  pacIIUpeHUs
UJeaNbHOrO rasa.

cocrosinus | B cocTostnue 11 yist mporieccoB, MpOBEIEHHBIX 00paTUMO U HEOOpaTUMO?
Urto Ha3bIBacTCS TEIUIOBBIM 3(PPEKTOM XUMUIESCKON peaKIim?

CnpaBennuB i1 BBIBOJ CTYAEHTA, CIETAHHBIN MOCIE ONpPEAeNeHUs TEIUIOThl CTOPAHMS
OpPraHMYECKOTOo coeauHeHus «B kamopumeTpuyeckoil O6omOe mporecchl UAYT TpH
nocrossHHOM o0beme. T.k. AV=0, a AH=AU + PAV, 1o Torga AH = AU»?
ChopmynupyiiTe BTOpo 3aKOH TEPMOJWHAMHUKMA M HAIUIINTE €ro MaTeMaTHuYecKoe
BBIpaKEHHE JIJIs1 0OpaTUMBIX U HEOOPATUMBIX IPOIIECCOB.

Kaxoit 3aK0H TepMOAMHAMUKH HYXKHO MCIIOJIb30BaTh JJI pacyeTa H3MEHEHHS YHTPOITUU
CUCTEMBI MPU MPOTEKaHUU 00PaTUMOTO Tporiecca?

Kak paccuntaTh W3MEHEHHE SHTPOMUU CUCTEMBI TMPHU MPOTEKAHHH HEOOPATUMOTO
nporecca?

3aBUCUMOCTh U3MEHEHUS SHTPOIUH B XOJI€ XUMUUECKON PEAKIIUH.

CBobOogHast HHEprusi XUMHUYECKoi peakiuu. CBs3b CBOOOJHON SHEPTHH XUMHUYECKOM

pEeaKuy ¢ MaKCUMaIIbHON paboTOM.

XuMH4ueckasd KUHETUKA

UYT0 Takoe CKOPOCTh XUMHYECKOW PEaKIINH.
Cohopmynupyiite GpakTOpbl, BIUSIONINE HA CKOPOCTh PEAKIINU.

OcHoBHOI nocryJar XUMHYECKON KMHETHUKH. MOHCKyJBIpHOCTB U TOPAJOK PCaKInH.
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- Uto Takoe KOHCTaHTa CKOPOCTH XUMHUUYECKOW peakuuu. KuHeTnyeckue ypaBHEHUS
peaxkiuuii IepBOro ¥ BTOPOro MOPSIKOB.
- B uem 3axirouaercss BIMSHHE TEMIIEpPATypbl Ha CKOPOCTh XMMMUYECKOH pEakKlUu.
YpaBHenue Appenuyca.
Tema: DIeKTpOABMKYILIUE CUITBI
- Cdopmynupyiite nmpuurHBI BOSHUKHOBEHHS PAa3HOCTH IOTCHIMAIOB HA Pa3IMYHBIX
MeX(a3HBIX TpaHHUILIAX pa3zena.
- Hanumwure ypaBuenue HepHcera.
- Tumpl oOpaTUMBIX 3JEKTPOAOB: DSJEKTPOJbl IMEPBOTO M BTOPOrO pOAA, Ta30BBIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE.
- OcnoBnHoe ypaBHenue DJIC raJibBaHUYECKOTO JIEMEHTA
Tewma: JlucnepcHble CUCTEMBI U IOBEPXHOCTHBIE SIBJICHUS
- Yro Takoe komioumgHas XuMus. OCHOBHBIE MOHATHUS U ONpPEAENICHUs JUCIEPCHBIX
CHCTEM: TMCIIEpPCHOHHAs cpelia, TUcTepcHas ¢a3a, TMCIepCHOCTb.
- IlpuBenute cnocoObl MOJSyYEHUS TUCHEPCHBIX CUCTEM: METOJbl JAUCIEPrUpOBAaHUS U
KOH/JICHCALIUH.
- KakoBbie OCHOBHBIE IOBEPXHOCTHBIE CBOMCTBA UCIIEPCHBIX CUCTEM
- Uro Takoe noBepxHOCTHO-akTUBHbIE (IIAB) 1 mOBEpXHOCTHO-MHAKTUBHbBIE BEILECTBA.

3aBUCHUMOCTD MTOBEPXHOCTHOTO HATSDKEHUS OT KOHIIEHTpaluu pacteopa [1AB.

[TPUMEPHLIV IIEPEYUEHBL BOIIPOCOB U 3AJJAHHIU K 3AUETY

1. Tlpeamer u 3agaun aHAIUTHYECKOW XUMHUHU. OCHOBHBIE CTa/INN AHATUTUYECKUX ONPEEICHUN.
ITpo6ooT6op 1 ero 3HaueHue. TexHuka oTOOpa NpeCTaBUTENbHOM MPOOBI TBEPABIX, XKUIKUX U
ra3000pa3HBIX BEIICCTB.
CrniocoOsI pa3znoxeHus mpod (MOKPBIM U CyXoi).
HNonnoe npounssenenue soasl, PH.
Henocratkn Teopun KucioT 1 ocHoBaHUN Appenuyca. [Iporonmutnueckas reopus bpencrena-
Jloypwu, ee TOCTOMHCTBA, OTPAHUYECHHUS.

5. Brruucnenue pH pacTBOpOB CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBAHUH MPH TOCTATOYHO
BBICOKHMX UX KOHLEHTPALUSX.

6. Bydepusie pacTBOphI U UX cBOHCTBA. bydepHast eMKOCTb, ee 3aBHCHMOCTh OT KOHLIEHTPAIIH
KoMIoHeHTOB. Brruucnenune pH OydepHbIX pacTBOpOB.

7. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIMH U OCHOBHBIE aCIIEKThI UCIIOIB30BaHUS UX B
aHanUTH4eCKOM XxuMun, CTaHAapTHBIE NOTEHIMANBI U ypaBHeHne HepHera. Biusinue
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX [TOTEHLINATIOB HA HAPaBIEHUE OKUCIUTEIBHO-

BOCCTaAaHOBHUTCIBHBIX peaKuHﬁ.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CyIHOCTh TUTPUMETPUYECKOTO aHann3a. OCHOBHBIE TOHATHS, UCIIOJIb3YEMbIE B TUTPUMETPUU:
TUTPOBAaHME, IEPBUYHBIE U BTOPUYHBIE CTAH/IAPThl, UCXOIHBIE BEILIECTBA, MOMEHT
9KBHUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UHIUKATOPbI TUTPOBAHHUS.

OO0u1re TpeOoBaHUS K peakusaM, JeKallluM B OCHOBE TUHTPUMETPUUYECKUX onpeeneHui. Tusl
PEaKIHii, KCTIOJIb3YEMbIX B TATPUMETPHHU, KITACCUPHUKAIMSA METOA0B THTPUMETPHUH.

CniocoObl TuTpoBaHus, IpuMepbl. CriocoObl BbIPaXKEHNs KOHLIEHTPALUN B THTPUMETPHH.
Koadduuuent nonpasku. McxoaHbie BeniecTBa B TATPUMETPUHU U TIPEIbSIBIEMbIEC K HUIM
TpeboBaHus. CrnocoObl yCTAaHOBJIEHUS KOHLIEHTPALIMY PACTBOPOB.

Teopust KUCIOTHO-OCHOBHBIX MHAMKATOPOB. VIHTEpBa peBpalieHns HHIUKaTopa, [0Ka3aTelb
TuTpoBaHus. MHuKkaTopHble omunoky, ux pacyer. OOmuMiA Noaxox K BbIOOPY HHANKATOPA.
@DaxTOopHl, ONPEACIAIONINE BEIUUYNHY CKauyKa Ha KPUBOW KMCIIOTHO-OCHOBHOT'O TUTPOBAHU.
TurpoBaHue CUIBHBIX KUCIOT CUJIBHBIM OCHOBAaHHUEM M CI1a0BIX KHCIOT CHJIbHBIM OCHOBAHUEM.
OOmuit BuJ KpUBBIX TUTpOBaHuUs. BeiOop nuaMKaTOpa.

MeTobl OKHCIIEHUA-BOCCTAHOBIIEHUS B TUTPUMETPHUH, UX KJIaCCHU(PUKAILIUSL.
[lepmanranatomerpus. [lepBuunbie 1 BTOpUUHBIE cTaHAAPTHL. THAMKATOPBI, IpUMEpPHI
OnpeCICHUH.

[Ipenmer pusmueckoit xumuu. CocTaBHBIC YacTH PU3NIeCcKoi XuMun. Ou3ndecKkas XUMHUS, KaKk
TEeOopeTUYEeCKUH (PyHIaMEHT COBPEMEHHOM XMMHUYECKON HAyKH, U €€ BIMSHUE HAa CMEXHbIE
€CTECBEHHOHAYYHbIE HAIIPABJICHUS.

Onpenenenue nousatuii: Tepmoaunamuka. TepmoauHaMuyeckas cucrema. TUIIbI
TepMOJUHAMHUECKUX cucTeM. [lapaMeTpsl cOCTOSHUS, OCHOBHBIE TApaMETPbl COCTOSIHMUS,
YPaBHEHHUE COCTOSIHUE UIEAIBHOTO Tra3a. OU3NYECKUI CMBICI YHUBEPCAIbHOW ra30BOi
MTOCTOSIHHOM. XapaKTeprUCTUKAa MHTEHCUBHBIX M SKCTEHCUBHBIX ITapaMeTpOB. DHEPrus U
BHYTPEHHss SHEeprus (OCHOBHBIE cocTaBHbIE yacTh). Pabora, TemnoTa mporecca.

[lepBrIii 3aKOH TEPMOAMHAMUKH: Kiaccuyeckue popMyaupoBku. HTerpanbHas u
middepennanbHas GopMbl IEPBOTO 3aKOHA.

[IpunoxxeHre nepBoro 3aKOHa TEPMOAMHAMUKH K PU3NYECKUM MPOIECCaM € yHaCTHEM
WH/IMBUyaJIbHOTO BellecTBa (MaeanbHble cucTeMbl): 1) CpeHss TemI0eMKOCTb, y/elbHas
TEIJIOEMKOCTh, HICTUHHAs TEMIOEMKOCTh 1pu V=const u P=const. Xapakrepucrruka
terioeMKkocTH Cp 1 Cy 111 MOJIEKYIT WeaabHOro raza (0AHOATOMHBIX, ABYX- U TPEXaTOMHBIX
JIMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOTOATOMHBIX ). XapakTep 3aBucumoctu Cp=Ff(T) mis
OpraHUYeCcKUX U HeopraHuyeckux mojekyin. 2) Ipomecc, mporekatomuii mpu T=const.
Omnpenenenne A, Q u AU B iporiecce H30TEPMHUECKOTO PACITUPEHUS UACAITLHOTO rasa. 3)
Ipomecc, mporekarormmii mpu V=const. Onpenenenne A, Q u AU B mporiecce H30XOpPHOTO
HarpeBaHus uaeanbHoro rasa. 4) Ilponecc, nporekatouuii mpu P=const. Onpenenenue A, Q u
AU B nporiecce n300apHOro paciIMpeHus UaeaibHoro rasa.

[IpunoxxeHue nepBoro 3aK0OHa TEPMOAMHAMMKH K XUMUYecKuM mporeccam: 1) [Tonstue
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20.

21.

22,

23.

24,

25.

26.
27.

28.

29.

TETIOBBIX AP (PEKTOB XMMUYECcKO# peakiuu pu V=const u P=const. 3akon ['ecca.
Crangaptabie ycnoBus. Termnora oOpa3oBaHus U TEIUIOTA CTOPAHUS MTPH CTaHAAPTHBIX
YCIIOBUSIX, OTHECEHHBIX K |-My MOJII0 MHAMBUAYAJIBHOTO BellecTBa. OnpeiesieHne TEMIOBbIX
3¢ (}HeKTOB XMMHUECKUX peaKlUii M0 CTaHAAPTHBIM TEIUIOTaM 00pa30BaHUs WM CTOPaHUS
WHIUBUAYAIBHBIX BEIIECTB. 2) 3aBUCUMOCTh TEIIOBOTO 3P PeKTa XUMHUECKON peaKiuu OT
temnepatypsl - AHt=f(T). VnTerpansHas ¢popma ypaBaenus Kupxroda B 3-eii crenenu
MPUOTMKECHUS.

Bropoii 3ak0H TepMOAMHAMUKU: BBeaeHNE S3HTPONIUN — KaK HOBOM TEPMOJIUHAMHUYECKOU
byHKIHIH.

[Tpumeps! ucnonp30BaHus 2-T0 3aKOHA TEPMOJIMHAMMKH JUIS OTIpesieeHus: AS B mporeccax ¢
y4acTUeM MHAMBHUAYaJbHBIX BEUIECTB: (pa30BbIe MEPEXO/Ibl, U3OTEPMUUYECKOE PACILIUPEHHE,
HarpeBaHue npu V=const wiu P=const.

Tperuii 3aKoH TepMoAMHAMUKH (TTocTynat ITnanka). Onpenennue ASzs® n ASTY XuMIdecKoit
peaxiuu.

OO01as xapakTepucTUKa TEPMOJUHAMUYECKUX IOTEHIIMAIOB HAa IPUMEpe CBOOOIHOM SHEPTruu
I'enbMmrosnbiia u ['u66ca. Ananus ypasaenuit dF<0 u dG<0 1151 BHISBICHHS KPUTEPUCB
HaIpaBJICHUS U Mpejelia IPOTEeKaHUsl CaMOIIPOU3BOJIBLHOTO Mpoliecca. XapaKTepUCTHUECKNE
(YHKIIMHM ¥ UX €CTECTBEHHBIE ITIepeMeHHbIE (Ha mpuMepe cBo0o1HOM sHepruu ['1b60ca).
Omnpenenenne AG B mporieccax ¢ y4acTHeM WHAMBHIyaIbHOTO BemecTBa (T=const, P=const,
(a3oBBIE MIEPEXO/IBI B YCIOBUSAX PABHOBECHS).

AGT® — kaKk OCHOBHAs TepMOIMHAMMYECKAS XapaKTEPUCTHKA XHMHUECKOH PeaKIuHy,
npoTexaromeii 10 koHra. Metoxus! onpenencHnst AGos® (AG29s° = Amax; IO YPaBHEHHIO
I'u66ca-Tensmronsna; mo AGzeg® t — m3 mpocTeIX coeaunenuii). 3aBucumocts AGT
XUMUYECKOH peakiuy OT TeMIeparypsbl, AuddepeHnnanbHas 1 UHTerpaabHast (popMsl
YPAaBHEHUM.

Xumnueckas kuHetuka. [loHsTHE cpeHel U UCTUHHOM (B JaHHBIM MOMEHT BPEMEHH) CKOPOCTH
XUMHUECKOHN peakiiny. DakTopsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKON peakiui. OCHOBHOU
MOCTYNNAT XUMHUECKON KUHETUKHU. [[OHATHS: YaCTHBIN U 00Nl KHHETUYECKUN TTOPSTOK
peaxkuuu, MOJEKYIIPHOCTh, KOHCTAHTA CKOPOCTH.

AHanmum3 KHHEeTHYECKOTO ypaBHEHHUS Peakliu IepBoro nopsiaka tuna A—B.

AHanmm3 KHHETUYECKOT0 YpaBHEHHUs peakluu BToporo nopsaka tuna 2A—C+D u A+B—C+D.
[Ipu ycrnoBuu paBeHCTBA UCXOIHBIX KOHIIEHTpanuii A u B.

3aBHCUMOCTh CKOPOCTH XUMHUECKOW PEaKLIUU OT TeMIEepaTypsl. Y paBHeHUE AppeHuyca.
DHeprus akTUBALIMK U METOJIbI €€ onpeneieHus (rpaguueckuii 1 aHATUTHYECKU ).
[TpyyrHBI BOSHUKHOBEHMS PA3HOCTH MOTEHIMaI0B. OOII1e MpeCTaBIeHNs O CTPOCHUN
JBOMHOTrO asekTpudeckoro cios (teopun I'enbmromnsua, I'yn-Uenmena, ltepua). OOmiue

MpEACTABJICHUS O IIOTCHIUAJIAX: BJICKTPOJHOM, HH(I)(bYSHOHHOﬁ, KOHTAaKTHOM, MeM6paHHOM).
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30. XapakrepucTuka 31eKTpoAoB 1-ro pona, 2-To poaa, OKUCIUTETFHO-BOCCTAHOBUTEIHHBIX.
(ITpumepsr). YpaBaenne HepHcTa 1 ero mpuMeHEHHE 7S OTIPEICTICHUE BETMYUHBI
AJNIEKTPOJIHBIX MTOTCHIIUAJIOB.

31. OcHOBHBIC TOHATHUS U KJIACCU(DUKALIUS JUCTICPCHBIX CUCTEM IO CTETICHU JUCIICPCHOCTH,
MIPUPOJIC TUCTIEPCHOM (Da3bl U AUCTIEPCHOHHOM CPEJIbl, XapaKTepy CHUJI MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHS MEX,Ty HUMH.

32. MeToabl TOTYYSHHS KOJIOUTHO-TUCTICPCHBIX CUCTEM: JUCTICPTallHOHHBIC U KOHACHCAIIMOHHBIE
(pu3mueckue u xuMudeckue). MeToIbl OYUCTKU KOJUIOUIHBIX PaCTBOPOB.

33. Munensipaasi TeOpHUsi CTPOSHUS KOJIOUIHBIX YacTHI] THOPOOHBIX 301ei. Kunetndeckas u
arperaTuBHas yCTOWYHBOCTb.

34. OcHOBHBIE ITPpaBUJIA KOATYISIUHN THAPO(HOOHBIX 30711 IIEKTPOIUTAMH.

35. MoneKkynsipHO-KHHETUYECKUE CBOMCTBA JUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHIKCHHE,
mQQy3usi, OCMOTHIECKOE JTaBICHUE.

36. CTpoeHue TBOMHOTO AIEKTPHUUECKOTO CIIOS. DICKTPOKUHETUYCCKHIA TOTEHIIMAN. BiusiHue
AJIEKTPOJIUTOB HA BEIMIMHY JI3€Ta-IOTCHITHAIA.

37. [ToBepXHOCTHBIEC CBOMCTBA IUCIICPCHBIX CUCTEM: CBOOOIHAS TIOBEPXHOCTHASI DHEPTUS U
MMOBEPXHOCTHOE HaTsDKeHHUE. [[0BEpXHOCTHO-aKTUBHBIC U TIOBEPXHOCTHO WHAKTHBHBIE
BEIIECTBA. 3aBUCUMOCTh TOBEPXHOCTHOTO HATsDKEHHsI OT KoHIeHTpauuu [TAB. TIpaBuio
Tpay6e-/lroxo.

38. ITonsTus ancopOIus, MOJIOKUTEIbHAS M OTpUIIATeIbHASA. AJICOPOCHT, afcopOaTuB, aacopoar.

Abcopbuus. ¥YaenpHas aacopOIus NOBEPXHOCTHAS KOHIIEHTpAIHS.

8.3 Kpurepunu oneHnBaHusi pe3yJbTaToOB 00y4eHHUS

IIpomesicymounas ammecmayus - 3a4em

3aueT BBICTABIISETCA CTYAEHTY, €CJIM: MaTepuaj yCBOEH B IOJHOM OOBEME, OTBETHJI Ha
BONPOCHI TEKYILEro KOHTPOJs, NMPH BBINOJHEHUH KOHTPOJIBHBIX PAa0OT MO PELICHHI0 PacyeTHBIX
3ajjad pelwl TMpaBWJIbHO 3 3aJaHust M3 S5, CTYIEHT BIaJeeT HEOOXOAWMBIMH YMEHUSMH U
HaBbIKaMHU, OQOPMIIEHBI OTUYETHI MO BCEM J1a0OpaTOPHBIM pabOTaM, BBIIOJIHEHBI 3aJaHUS IO
CaMOCTOATENLHOM paboTe.

JlaGopatopHasi paboTa CYMTAETCsl BHITIOJTHEHHON €Clu:

1) mpenocTaBieH NHCBMEHHBI OTYeT MO JIabOpaTOpHOW paboTe, BBHIMOJIHEHHBIH IO
YCTaHOBJICHHBIM Tpe6OBaHI/I${M;

2) HpHUCYTCTBYET 3allUCh O BBIIOJIHEHUU pPA0OThI B JKypHaje TMpenojaBareis WIn
MPUCYTCTBYET TMOJIKMCH IpErnojaBaTelis B MPOTOKOJIE BBHIMOJHEHHUS JabOpaTOPHON paboOThI

CTYACHTA. Bo Bcex APYyrux ciiydasax pa60Ta CUHMTACTCS HEBBITOJHEHHONW. OTBETCTBEHHOCTh 3a
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HEBBITNOJHEHHE YCTAaHOBIIEHHOTO KOJIMYECTBA J1a00OpaTOPHBIX pabOT TMOJHOCTHIO JICKUT Ha
CTYIEHTE.

He3auer craButTcs, eciiv B YCBOCHMHM MaTrepualia UMEIOTCS MPOOENbl: OTACIbHBIC YMEHUS
HEJOCTaTOYHO YCTOWYHUBBI, OCHOBHOE COJAEpKaHHE MaTephalla He YCBOCHO; HE IOJIHOCTBIO

BBITIOJTHEHBI JTa00paTOpHbIE PadOTHI M HE MPEICTaBICHBI OTYETHI IO J1a00paTOPHBIM paboTam

Pa3paborumkmn:

A F

SN K.X.H., joueHTt A.JI. Bucukaio

. S

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

[Iporpamma coctasiena B cootBeTcTBuH ¢ TpeboBanusamMu ®I'OC BO u ydyeToM pexomeHaanum
[TOOII no nampasnenuto u mpoduito noarotosku 06.03.01 «buonorus» npodumnsam: «buoxumus»,
«300510THsI 0€CIIO3BOHOYHBIXY, «300JI0THs TIO3BOHOYHBIXY, «MHKPOOHOIOrUs», «O0Ias
6oTtanukay, «OU3NKO-XUMUYEcKast OMOJIOTUS U OMOTEXHOJIOTHY, «DUZHOTOTHSI.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Kadeapbl aHATUTUYECKONH XUMHUH U Kadeapsl
(hbU3UYECKON M KOJUTOMIHOW XUMUHU

[Tporokon Ne 6 ot «7» mas 2021 r.

3aB. kadeapoii, a.x.H., mpodeccop

W.o.3aB. xadenpoi, a.X.H., mpodeccop Jéq&% / J1.b. Benbix /

Hacmosuwas npoepamma, He modcem Oblmsb 60cnpouzeedena Hu 6 Kaxkot hopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammol.
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