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INEPEYEHb OFO3HAYEHNI 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 NMPOrpaMMbl OakanaBpuaTa
BBIIMTYCKHUKaMH, OCBOMBIIUMH IpOTpaMMy OakajiaBpHuara, pa3padaTblBaeMOil M yTBEp:KIaeMOM
00pa3oBaTeNbHONW OpraHU3allMyd BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHUH C
O®I'OC BO; mnpencraBieHbl B BUIAE YHHUBEpPCAIbHBIX, OOHIENPOPECCHOHANBHBIX U
npoecCHOHANBHBIX KOMIIETCHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pa30BaTENbHONW 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)
3a/a4 M 3aJa4d NpoQecCHOHAIbHON JESATENIbHOCTH BBITYCKHUKOB; NMPU HEOOXOIUMOCTH - Ha
00BEKTHI MPOPECCUOHANTBHON 1eATeIbHOCTH BBITYCKHUKOB MU 001acTh (00J1acTH) 3HAHUS;

OIIK — o6memnpodeccnoHanbHble KOMIIETEHITNH;

OIIOII — ocuoBHas npodeccroHanbHas 00pa3oBaTeIbHAs TPOrpamMma;

[Ipodpune —cuHoHUM HampaBieHHOCTH, B paMkax ®PI'OC BO Hamucan B ckoOkax Mo
OTHOILIEHUIO K HAIIPaBJIEHHOCTH;

OC — o11eHOUYHBIE CPEICTBA;

ITA — nmpomexxyrounas arrecranus (popma);

[1IK — npodeccronanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PITJ1 — paGouast mporpaMmma JTUCIHITIIHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VYK — yHuBepcaabHble KOMIETEHIINH;

OI'OC BO — denepanbHblii rocy1apCcTBEHHBIH 00pa30BaTeNbHbIM CTaHIAPT BBICIIETO
o0Opa3oBaHuUS;

OUOC — snexktponHas nHpopManmoHHas 00pa3oBaTelibHas CHCTEMA.



1 Ileau u 3aaa4u AU CHMIITIMHBI

Lenp: wu3ydyeHHE TEOPUHM 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, O3HAKOMHUTBCS C OCHOBAaMH (DEHOMEHOJIOTHYECKON
XUMUYECKOW TEPMOJMHAMHKHU, SJIEMEHTAMU XUMHUYECKONW KHHETHKH, JJICKTPOXHMHUHU, HUMETh
MPEJICTAaBICHUE O CBOMCTBAX M TUIAX JUCHEPCHBIX CHCTEM, MX YCTOMYMBOCTH U KOATYJSIUH,

3dKOHOMCPHOCTAX aI[COp6I_II/IOHHLIX IIpouecccoB

2 Mecrto pucuuminnsl B ctpykrype OITOII

JucuuiuinHa «AHanuTu4eckas, (Qu3udeckas M KOJUIOMAHAS XUMHS» BXOAUT B YUCIO
00s3aTeNbHBIX TUCIUIUIMH BapuaTUBHON vactu yueOHoro ruaHa (b1.0.14.3). /Ins ocBoeHus
TUCIUTUTMHBL «AHAIUTHYECKass XUMUs, (U3UYEcKas M KOJUIOMTHAs XUMHS» OO0yJarouIuecs
UCTIOJB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI JESATEIbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B X0Jle M3ydeHus npeaMeroB «Heopranumyeckass xumusy», «MaTemaTHKay.
3HaHUE OCHOB AHAIMTHYECKOW, (PU3MUECKOW M KOJUIOMIAHOM XMMHUHU HEOOXOAWMO CTYACHTaM
OHMOJIOro-NMOYBEHHOTO  (akyynbTeTa s Oojee yriayOJeHHOrO HW3Y4YEHMsI IOCIEIYIOINX

JUCHUIIIINH, TAKHX KaK «buoxummusy.



3 TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUMILIUHBI

[Ipouecc

OCBOCHHA JUCHUIIIIMHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIICTECHIUI

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

Hanpasnenuto noocomosku 06.03.01 «buonocusy; mnepedyeHb KOMIICTCHIIMM, WHIUKATOPOB HMX

JOCTHIXKCHUSA U INIAHUPYEMBIC PE3YJIbTaThbl O6y‘ICHI/I$[ 10 JUCHUIINIMHE IMPECACTABJIICHEI B Ta6n1/1ue

HUXKCE.

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

Koa n HaumMeHoBaHue

Koa u HamMeHOBaHHe

Pe3yabTaThl 00yueHus

KOMIETEHIM T HHIHKATOPA TOCTHKEHHS
KOMIIeTeHN i

OIIK-6 W]1Kornkes 2. YMeeT 3HaTD.

Crtoco0eH OCyIIeCTBIIATh B HCIOTb30BaTh 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

peaxIuii ¥ MpoIeCcCOB, UCIOIb3yEMbIX B
AHATUTUICCKOM XVMUU; IPHHIUIIBI 1
00J1aCTH UCIIOJIL30BAHMSI OCHOBHEIX
METOIOB XUMHYECKOI'O aHAIN3a, HMETh
IIpeIcTaBIeHrne 00 0COOEHHOCTSIX
00BEKTOB aHAIM3A.

= OCHOBHBIC 3aKOHBI XI/IMI/I‘-IGCKOI\/'I
TEPMOJIUHAMUKH, CYIIECTBO U
IIPUHLHUIBL UCIIOIB3YEMBIE IIPU
MOCTPOCHUH TEOPETHUECKUX OCHOB
XUMHYECKOH KHHETHKH, JICKTPOXUMHUHU.
HmeThb nipesicTaBICHUE O CBOWCTBAX U
TUIIax IlI/ICHCpCHI)IX CHUCTEM, UX
YCTOWYMBOCTU U KOATYJISIIVH,
3aKOHOMEPHOCTSIX aJICOPOIMOHHBIX
MIPOIIECCOB.

YMeTh:

- IPOBOJUTD DKCIIEPUMEHTAIIHHBIC
HCCIIENOBAHM 10 3aJaHHONM METOIUKE,
HpI/IMeHHTB OCHOBHBIC 3aKOHbBI XUMHWHU
P 00CYKIIEHUH TTOTyIESHHBIX
PE3YNIbTaTOB, MOJITOTOBUTH OTYET O
BBITIOJTHEHHON paboTe

Baanern.

- TEOPETUICCKUMU TIPEIICTABICHUSIMH
aHaHHTPI‘IeCKOfI XUMHH, OCHOBAMH
XUMHUYCCKUX METOJ0B aHaJIn3a
HEOPTaHUYECKUX

- OCHOBaMH TEOPETUYECKUX
MpeacTaBiIeHu (heHOMEHOJOTHYeCKON
XUMHYECKON TePMOAMHAMUKH,
XUMHYECKON KUHETUKH, DIICKTPOXUMHH,
KOJJIOUIHON XUMHUU




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

®dopma NpOMEKYTOYHOU aTTECTALUU: 3auem

4.1 Conep:xaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, ¢ YKa3aHHEeM BHJAOB Y4YeOHbIX 3aHATHH M OTBEJIEHHOI0 HAa HHX

KOJIN4Y€CTBA aKAACMHUYCCKHUX YaC0B

Ne Paznen aucuunjauHbl/ TeMa dopma TeKyLero
n/" Buner yueGHOI paboThl, KOHTPOJISt
BKJTIOYAsi CAMOCTOSTENIbHYIO0 paboTy 00yJarommxcs , ycrneBaemoctu/
MPAKTUYECKYIO IIOATOTOBKY U TPYIOEMKOCTh ®opma .
(B qacax) MPOMEKYTOUYHOU
aTrreCcTralnumn

(o cemecTpam)

KonrakTHas paboTa mpernomaBares ¢
oOy4armuMucs

Cemectp

Bcero yacos
00y4JaroIuXCH

KO)

Jlexkuus JlabopaTopHoe Koncyabranus
3aHATHE

N3 nux NPaKTHYIECKas MoJAroToBKa

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 THunsl XUMUYECKUX peaKkLMi U IPOLIECCOB B 3 6 2 2 2 — YcrHas becena
AHAJIUTUYECKOH XUMUU

3 TurpumeTprudeckne METObI aHATN3a 3 8 4 2 4 — 2 [IpoBepka oTueToB

o JIP; mpoBepka
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peleHus 3aaa4y
4 K#cnoTHO-0CHOBHOE TUTPOBaHHUE 3 10 6 2 6 — 2 IIpoBepka 0T4ETOB
o JIP; nmposepka
peuieHus 3a1a4y
5 MeTo1bI OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO 3 10 6 2 6 — 2 IIpoBepka 0T4ETOB
TUTPOBAHUSL. o JIP;
KOJUIOKBUYM
6 OCHOBBI XUMHUYECKOH TEPMOJUHAMHUKH U 3 10 4 4 4 — 2 [IpoBepka oTueToB
TEPMOXUMHHU no JIP; ycTHas
Oecenma
7 XuMHuUuecKasi KHHETHKA 3 8 4 2 4 — 2 [TpoBepka oTueToB
no JIP; ycTHas
Oecena
8 DNEeKTPOABIKYIINE CHITBI 3 8 4 2 4 — 2 [IpoBepka oTueToB
no JIP; ycTHas
Oecena
9 JlucriepcHple CHCTEMBI ¥ IOBEPXHOCTHBIE SBICHUS 3 10 6 1 6 — 3 [IpoBepka oTueToB
o JIP; ycTHas
Oecena
Hroro yvacos: — | 72 36 18 36 — 18 3a4eT

Ipumeuanue: KP — xoHTposibHas pabora, JIP — aboparopHas padoTa, *B paboueii mporpamMme 10 TUCHUIUIMHE [IPU BBHIIOJHEHUH J1a00paTOPHBIX PabOT MpeaycMOTpeHa

NpaKTHYecKasi MOJATr0TOBKA B BUJIC BHIMOJHEHHS OTJCILHBIX BUOB Pa0OT, CBA3aHHBIX ¢ OyayIiel mpodecCHOHAILHON AeATEIbHOCTHIO

4.2 Ilnan BHeay}]HTOpHOﬁ CaMOCTOSITENbLHOI paGOTbI oﬁyqaloumxcn no JTMCHMIIJINHE

[Cemectp] HasBanue paszena, TeMbl

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl

OrneHoyHoe

VuebHo-




CpEJICTBO METOJINYECKOe
o0ecrieyeHue
CaMOCTOSITETIbHON
paboThI
Cpoxu
. TpyaoemkocT
Bug camocTosTenbHOM pabOThl | BEITOIHEHH
b (Jac.)
S
. N CM. CIMCOK JUT-
Beenenue. [Ipo6ooT60p 1 poOOIOArOTOBKA Pabora ¢ Hay4uHOIi TUTEpaTypOi 1 YO bt Nl 2
)
TuIbl XUMAYECKHUX PEAKLUIl U MPOLIECCOB B PaGora ¢ HaydHo¥1 TuTEpaTypOit 1 VO CM. CIIUCOK JUT-
AHAJIMTUYECKON XUMUU (MeToMUECKUE yKa3aH!s) put Nel,2
Pabora ¢ HayuHOl IuTeparypoit CM. CIMCOK JIHUT-
TuTpuMeTpruYecKrue METOIbl aHAIN3a 1 YO
(MeToaMYECKUE YKa3aHus) pbt Nel 2
Pabota ¢ nmuteparypoii. IIposepka otuera | CM. CIIUCOK JIUT-
KucnotHo-0oCHOBHOE TUTPOBAHHE 1
IlonroroBka k KoyutokBuymy Nel o pabore. YO pot Ne 1,2
MeTo/1bl OKUCTUTENbHO-BOCCTAHOBUTEIILHOTO PaGora ¢ nmuTepaTypoi. 1 IIpoBepka otuera | CM. CIMCOK JIUT-
TUTPOBAHUSL. IlonroroBka K KOJIIOKBHyMY Ne2 no padore. YO put Nel 2
IIpoBepka otuera | CM. CIIUCOK JIUT-
N o pabdote. YO pot Ne3,4;
OCHOBBI XUMHUYECKON TEPMOJIMHAMUKH U .
Pabota c muteparypoii 1 Mertoandeckue
TEPMOXUMHHU
ykazanus UI'Y
«TepMoxuMus»
IIpoBepka otuera | CM. CIHCOK JTUT-
B o padote. YO poi Ne3,4;
N COOTBETCTB Meronuueckue
XuMuueckasi KHHETHUKa Pabota c muteparypoii 1
HHU C ykazanus UI'Y
pacnicanue «KuHeruka u
M 3aHITUI KaTaJln3y




Cemectp

CamocTosTeapHas pa60Ta 06yqalouu/1xca

Ha3zBanwue pazngena, TeMbl .
Bun camocTosTenbHO# paboTh

Cpoxu
BBITIOJTHCHH
ST

Tpynoemkoct
b (4ac.)

OrneHoyHoe
CPEIICTBO

VYuebno-
METOIUYECKOE
obecrieueHne
CaMOCTOATEIBLHOM
paboTHI

ONEeKTPOABIKYIIIUE CUITBI Pabota ¢ nmuteparypoit

IIpoBepka otuera
o pabore. YO

CM. CIIUCOK JIUT-
po1 Ne3,4;
IIpaxTHueckue
paboThI 11O
ANEKTPOXUMHH:
yaebHoe nocolue,
ury, 2013

JucnepcHble CUCTEMBI U TOBEPXHOCTHBIE SIBJICHUS Paborta ¢ suteparypoii

ITpoBepka orueTa
no padore. YO

CM. CITHCOK JIUT-
pbt Ne3 4.
Komnounnas
XAMUS,
METOAUYCCKHUC
pEKOMEHIAITNH,
Iy, 2003

O6mmit 00beM CaMOCTOSITETLHON pabOTHI IO TUCITUTIINHE (Yac)

YO — ycTHBI o1poc

Konmaxmuas paboma modicem Ovims ayOumopHou, 8HeayOumopHoU, a makice npo8OOUMbCs 8 dJIeKMPOHHOU UHPOPMAYUOHHO-00PA308amMebHOU cpeoe.

Koumaxmuas paboma npu npogedenuu y4ebHvIX 3aHAMULl R0 OUCYURTUHAM (MOOYIAM) 8KAOUAem 6 ceOsl.
3aHAMUS IEKYUOHHO20 MUNA (IeKyuu U uHble yuebnvie 3aHAmus, npedyCcMampusaoujue npeumyuecmeeHHylo nepedayy yueOnou ungopmayuu neda2o2uieckumu
PABOMHUKAMU OP2AHUZAYUY U (UIU) TUYAMU, RPUBTIEKACMBIMU OP2AHUZAYUET K Pearu3ayull 00Pa308amenbHblx NPOSPAMM HA UHBIX YCI0BUSX, 00YUAIOUUMCSL),
3AHAMUSA CEMUHAPCKO20 MUNA (CEMUHAPbL, NPAKMUYECKUE 3AHAMUS, NPAKMUKYMbL, 1a00pamophvie pabomul, KOAIOKGUYMbL U UHbLE AHALOSUYHBLE 3AHAMUSL),
2PYNnoGble KOHCYIbmayuu,




UHOUBUOYATLHYIO pAOOMY 00YHAIOWUXCA C NeOA20SUYECKUMU PADOMHUKAMYU OP2AHU3AYUY U (W) TUYAMU, NPUETEKAeMbIMU OP2AHU3AYUell K peanu3ayuu 00pazoeamenbHbix
NPOZPAMM HA UHBIX YCA0BUAX (8 MOM YUCTe UHOUBUOYATbHBIE KOHCYIbIMAYUL);
UHYIO KOHMAKMHYI0 pabomy (npu Heobxo0umocmu), npedycmampuearouyio epynnosyro Uil UHOUSUOYATbHYI0O pabomy obyUarmuxcsa ¢ nedd2osudecKumu pabomHuKamu
opeaHuzayuY U (W) TUYAMU, RPUSTEKAeMbIMU OP2AHU3AYUEl K pearusayuu 06paz0e8amenbHbIX NPOSPAMM HA UHBIX YCIOBUSX, ONPeOeAeMyI0 0 P2AHU3AYUell 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

[IpenMer aHAIUTUYECKOW XUMHH, €ro CTPYKTypa, MECTO B CHCTEME HayK, CBS3b C
MPAKTUKOM. 3HaUeHHE aHATUTHUYECKON XMMHMH B HayKe, SKOHOMHKE U Jpyrux cepax. OCHOBHbIC
aHAJIUTUYECKHE TMPOOJIEMBl: CHW)KEGHHE Tpefena OOHApy>KEHHs; IIOBBIICHHE TOYHOCTH U
n30uparenbHOCTH: 00ECIEYeHNEe IKCIPECCHOCTH; aHanu3 0e3 pa3pyIleHHs; JIOKAIbHBIA aHAIU3;
JTUCTAaHIIMOHHBINA aHaIu3. 3HaYeHUe aHAIMTUYECKOW XMMUU B HayKe, SKOHOMHKE U Jpyrux cepax.
Buapl aHanmuza: M30TOINHBIN, AJIEMEHTHBIA, CTPYKTYPHO-TPYIIOBOH  ((pyHKIIMOHAIBHBIN),
MOJICKYJISIDHBIH, BEIIECTBEHHBIH, (a30BbIid. XuMHUYECKUE, (DU3UICCKHE W OMOJIOTHYCCKHE METOIBI
aHaJu3a.

[IpencraBuTENbHOCTH MPOOBL; MPo0Oa U OOBEKT aHaNu3a, Mpoda U MeTo aHaiau3a. PakTopsl,
o0yCIOBIMBAIOIINE pa3Mep H Ccrnocod oTdopa mpencTaBuUTeNbHON MnpoObl. OTOOp mpod
TOMOT€HHOT'O ¥ T€TEPOreHHOro cocTtaBa. CriocoObl MOTYyYEHHs CpeaHEN MPoObI TBEPBIX, XKUIKUX U
razoo0pa3Hbix BemiecTB. [lepBuynas oOpaboTka 1 XpaHeHue mpoo.

OcHoBHBIE CITOCOOBI NTepeBoia MPoOkl B (hopMy, HEOOXOIUMYIO 7Sl JAHHOTO BU/IA aHATU3a:
pacTBOpEHHE B Pa3IMUHBIX Cpeax; CIeKaHue, CIIaBICHUe, pa3lIoKeHUe MO JEHCTBHEM BBICOKHX
TeMIepaTyp, HOaBJICHUS, BBICOKOYACTOTHOTO pa3psaa; KOMOMHHPOBAHWE pA3UYHBIX IPHUEMOB;
OCOOCHHOCTH PAa3JIOKEHHs] OpraHuueckux coenuHeHuil. CrnocoObl yCTpaHEHHS M ydyeTa
3arps3HEHUI U NOTEPb KOMIIOHEHTOB MPH MPOOONOATOTOBKE.

2. Tunbl XMMHYECKHX PEAKIMI U MPOLECCOB B AHAJIMTHYECKON XUMHUHU

OcHOBHbBIE THUNBI XMMHYECKUX pEaKUUN B AHAIUTUYECKOM XUMHH: KHCIOTHO-OCHOBHBIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE, KOMIIJIEKCOOOPAa30BAHUS U OCAXKICHMUS.

2.1. KucnorHo-ocHoBHble peakuuu. COBpPEMEHHBIE NPEICTABICHHA O KHUCIOTax U
ocHoBaHusx. Teopus bpencrena-Jloypu. KucnoTrHele M OCHOBHBIE CBOWCTBA pPaCTBOPUTEIEH.
Bydepnsie pacTBopel U ux cBoiicTBa. bydepnas emkocts. Beruncinenne pH pacTBopoB KucioT u
OCHOBAaHWH, CMECH KHCJIOT M OCHOBAaHHIA.

2.2. OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DJIEKTPOAHBIA NOTEHIUAI. YpaBHEHUE
Hepucra. HampaBnenue peakuuid OKHUCIEHUS-BOCCTAHOBIEHHUS. DakTOpbl, BIUAIOIIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA.

3. TurpumMeTpuyecKue MeTOAbl AHATH3A

Mertonsl TuTpuMeTpudeckoro ananmsa. Knaccudukarus. TpebGoBaHus, mpeabsaBiseMble K

p€akuuu B TUTPUMCETPUYCCKOM aHAJINU3C. Buawr TUTPUMCTPUICCKUX OHpG,Z[CJ'ICHHfII npaMoc u
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obpatHoe TUTpoBaHHe. CrnocoObl BBIPpaKEHHS KOHIEHTPALUH pacTBOPOB B TUTPUMETPHH.
OkBuBaJieHT. MoJsipHass Macca SKBHBajJeHTa. [lepBHYHBIE CTaHApThl, TPEOOBAaHUS K HHUM.
@ukcaHanbl. Buabsl KpuBblX TUTpoBaHMS. CKauyoK TUTpOBaHUsA. ToOuka SKBUBAJEHTHOCTU U
KOHEYHas TOYKa TUTPOBAHHS.

4. KHCJI0THO-OCHOBHOE TUTPOBAHHUE

IlocTpoeHrne KpUBBIX TUTPOBaHUA. BiusHME BENMYMHBI KOHCTAaHT KHUCJIOTHOCTH WU
OCHOBHOCTH, KOHIICHTPAallMM KHUCJIOT WM OCHOBAHWM, TEMIIEPATypbl Ha XapakTep KPHUBBIX
TUTpOBaHUA. HAMKATOPBI METOJa HEUTPAJIN3ALIUH.

5. MeToabl OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHOI0 TUTPOBAHMS.

Ilepmanranatomerpus. IlepBUdYHBIE M BTOpPHYHBIE CTAHAAPTHL. Y CIOBUSA IPOBEIACHUS
[IEPMaHraHaTOMETPUYECKUX OIPEIEICHUN.

6. OCHOBBI XMMHYECKO# TEPMOIMHAMHUKH H TEPMOXUMHHU

6.1 OcHoBHblE TepMOAMHAMUYECKHE TOHATUS U ompeneneHus. Ilepsblil  3akoH
TepMoAMHAMUKH. [IpuMeHeHne mepBOro 3akoHa TEPMOAMHAMUKU K (PU3UYECKUM CHUCTEMaM s
pa3nmuyHbIX mporeccoB. TerutoBoit 3ddexr xumuueckoir peakuuu. 3akoH ['ecca. CranmapTHOe
COCTOSIHUE M CTaHJapTHbIe TemaoBble 3¢ ¢eKkThl. Pa3nuuHble MeTOJbl BBIUUCIEHUS TEIIOBBIX
3¢ PeKTOB XMMUYECKUX pEaKUUi. 3aBUCHMOCTh TEMJIOBOTr0 3¢ ¢deKTa XMMUYECKOH peakiuu OT
Temneparypsl. Ypasaenue Kupxroda.

6.2 Bropoii 3aKOH TepMOJMHAMUKH, €0 (OPMYIMPOBKH W AHATUTHYECKOE BBIPAKCHUE.
Ilonatue 00 »HHTpONUH. OHTPONMS U TEPMOAMHAMHUYECKAs BEPOSTHOCTb. OHTPONHSA Kak
TEPMOJAMHAMUYECKUN KPUTEPUI CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB B U30JIMPOBAHHON CUCTEME.

6.3 Pacuer WM3MeHEHHs SHTPONMH B MPOCTEUIIMX PaBHOBECHBIX mporeccax. lloctynar
[Inanka. I3MeHeHHEe SHTPONNH NTPU XUMUYECKUX PEAKIUIX.

6.4 TepmoauHaMHUYecKHe MOTEHIMAJbl: HM30XOPHO-M30TEPMUYECKMA U  HM300apHO-
n30TepMHUecKuil moTeHuuanbsl. CBsA3b ¢ MakcuMalbHOW paboToil mpouecca. Dueprus ['n66ca n
SHeprus ['eapMrosnpna Kak KpUTEpUU CaMOIIPOU3BOJIIBHOCTH IIPOLIECCOB U PAaBHOBECHH.

6.5 Xumudeckoe cpoacTBO. Pa3nnynble BeIpakeHUsI A1 KOHCTaHT PaBHOBECHS. Y paBHEHUE
M30TepMBbl peakluu. AHanu3 u3otepMbl Bant-I'odpda. CranmapTHblii n300apHO-M30TEPMUYECKUN
MIOTEHIMAN - KaK Meépa XUMHYECKOI'0 CPOACTBA.

7. XuMu4ecKkasi KHHeTHKA

CkopocTe XxuMHuueckor peakuuu. MakTophl, BIUSIOMKAE HA CKOPOCTh peakuuu. OCHOBHOMU
MIOCTYJIAT XUMHUYECKON KMHETUKU. MONEKYISIPHOCT U MOPANOK peakuuu. KoHCTaHTa CKOPOCTH.
Kunernueckue ypaBHEHMsI peakLUil IEPBOrO M BTOPOro MHOpsAAKOB. BimsHue TemmepaTypsl Ha
CKOPOCTh XHMHMYECKOW peakuu. YpaBHEHHE AppeHHyca. DHEpPrus aKTUBALlUHM, METONBI €€

OIpeICIICHUSL.
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8. DJeKTpoABMKYIINE CHIIbI

[TprunHB BOSHHUKHOBEHHSI PA3HOCTH TMOTEHIIMAIIOB HAa PAa3IMYHBIX MEK(a3HBIX TpaHHUIAX
pasznena. HeprcroBckmii, mud(y3noOHHBIH W KOHTAKTHBIA MOTCHIMANBL. YpaBHeHHEe HepHCcTa.
Bogopoausiii snextpoa. CtangapTHbIE 3J€KTPOIAHbIC TOTEHIUANBI. THUITBI 0OpaTUMBIX 31EKTPOIOB:
3JEKTPOJIbl NEPBOTO M BTOPOrO POJA, Ia30BbIE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. OCHOBHOE
ypaBHeHue DJIC ranpBaHUYECKOTO 3JI€MEHTA

9. /lucnepcHble CMCTeMbI M TOBEPXHOCTHBIE SIBJIEHUS

9.1 Komnougnas xumus. OCHOBHBIE TMOHATUS U  OIpPEAETCHHS IUCIEPCHBIX CUCTEM:
JUCTIEpCUOHHAs cpefa, aucrnepcHas ¢aza, aucnepcHocTh. Knaccudukanus AUCHEPCHBIX CHUCTEM.
CriocoOpl MosTy4eHusl AUCIIEPCHBIX CUCTEM: METO/Ibl TUCIIEPTUPOBAHUS U KOHJICHCALUH.

9.2 TToBepXHOCTHBIE CBOWMCTBA AMCIIEPCHBIX CUCTEM: CBOOOIHAS MOBEPXHOCTHAS SHEPTUA H
MMOBEPXHOCTHOE

HaTsDkeHue.  [loBepxHocTHo-akTuBHBIE (IIAB) M MOBEpXHOCTHO-MHAKTHBHBIC

BCIICCTBA. 3aBHCHUMOCTH MMOBCPXHOCTHOI'O HATSAKCHHUA OT KOHIICHTPAIUH PaCTBOpPa ITAB.

4.3.2 IlepedeHb J1a00PATOPHBIX PadoT

Ne Ne HaumeHnoBanue 1abopaTopHbIX Tpyno- Ouenoun | dopmupyem
n/m | pasmena pabot €MKOCTb bIC BIC
Y TEMBI (uachr), CpeACTBa | KOMIICTEHIIH
JIVICTIHATLT NpaKTUIecKas "
WHBI IIOJITOTOBKA
1 becena o TexHuke 1ab0paTopHBIX 1 VYcrHas OIIK-6
pabot Oecena
2 BBonnas 6ecena. [locyna, TexHuka 2 Pemenue
paboThI B 1abopaTopuu 3aJa4 Ha
TUTPUMETPUIECKOTO aHAIIN3A. MIPUTOTOBIT
o CriocoOb! BEIpaKEHUS eHHe
= KOHIICHTPAIUH. pacTBOpPOB
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 TeopeTnye
5 mo 0,1 m pactBopy Na,CO3 CKUX
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 no
KHUCJIOTBI B pacTBOpE, €€ TUTPA U JIP
HOPMAaJIbHOCTH.
7 Pernrenune 3anay Ha nacyet 3 KonTnonk
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pe3yabTaToOB aHANMM3a, pacyer pH
pPacTBOPOB CUJIBHBIX M CITAa0bIX
KHCJIOT, Oy(depHBIX PaCTBOPOB.

Has
pabota
Kommoksu
YM T10
METOY
KHCIIOTHO-
OCHOBHOTO
TUTPOBaHU
o

12

13

14

15

MeTto1bl OKUCIUTEILHO-
BOCCTAaHOBUTEIHHOT'O

TUTPOBAHUA

Memoo nepmaneanamomempuu

YcTaHOBIIEHHE HOPMAJILHOCTH H
KO3 uIMeHTa MOoNpaBKu pabovero
pactBopa KMnOg4 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 U3JIETHUSAX

OTuyer no
JIP
Pemenue
TEOpEeTHYE
CKHX
3a7a4
Konoksuy
M
«OxucauT
€JILHO-
BOCCTaHOB
WUTEILHOE
paBHOBECH
e

OIIK-6

16

v

OCHOBBI
XUMHUYECKOU
TEPMOIUHAMUKHI

N TEODMOXNUMHUHNU

Omnpenenenne TEIIOTh 00pa3oBaHUs
KPHUCTaJJIOTHIPATOB COJEi

VcrHas
Oecena,
MMUCbMEHH
BIM OTYET
o
BBITTOJIHEH
uoit JIP

OIIK-6

17

XuMuyeckas

KHHCETHUKA

OmnpeneneHne KOHCTaHTBI CKOPOCTH
PEaKI OMBUICHUS CIIOKHOTO
a¢upa mEenoubio (METOI0M
TUTPOBAHUA )

YcrHas
Oecena,
IMMChbMEHH
BIM OTYET
o
BBITTOJIHEH
Hoit JIP

OIIK-6

18

DIIEKTPOABUKYIIL

ne CUJIbI

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC
TSI

VcTHas
Oecena,
MMUCbMEHH
BIM OTUET
o
BBITIOJIHEH
Hoit JIP

OIIK-6
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19

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

6 VcrHas

Oecena,
[MACbMEHH

OIIK-6

HucnepcHbie
CUCTEMBI 1
ITOBEPXHOCTHBIE
SBIICHHS

IOBCPXHOCTHU pa3aciia TBEPAOC TCIIO

— pacTBop

0

BIIf OTYET

BBIIIOJTHEH
Hou JIP

4.3.3 Ilepeyenbr Tem (BONPOCOB),

CaMOCTOSITEJIbHOM PadoOThI CTY1€HTOB

BbIHOCMMBIX Ha CaMOCTOATEC/IbHOC M3YYECHHE

Tema Bun 3aganue Pexomennyemas NJIK
CaMOCTOATEIIbHOMN JuTeparypa
paboThl
1 2 3 4 5
[Ipo6GooTbop 1 Pabora c [ToaroroBka k CwM. criucok MK onk-
pOOOMOATrOTOBKA JUTEPATypon YCTHOMY uT-pel Nel,2 6.2
co0ece10BaHnI0
Tumel XuMHUYeCcKuX Pabora ¢ IToaroroBka k CM. cIHCOK
peakuui u JUTEPATYpPOU YCTHOMY ut-pel Nel,2
MIPOLIECCOB B co0ece10BaHuUI0
AHATUTHYECKOM
XUMUU
Tutpumerpuueckue Pabora ¢ Pemenue 3anau CM. cicok
METO/bl aHAJIU3a JUTEPATypon 10 TEME. muT-pel Nel,2
Hanucanue
ot4eToB 1o JIP
Kucnortno- IIOATOTOBKA K Hanucanue CM. ciucok
OCHOBHO€ KoJuTOKBUyMy Nel | oryetoB 1o JIP muT-pel Nel,2
TUTPOBAHUE
MeTtoib1 MO/ATOTOBKA K MOJATOTOBKA K CM. criicok
OKHCIIUTEIBHO- KosmokBuymy Ne2 | coGecenoBanuio | auT-pbl Nel,2
BOCCTaHOBUTEJILHOT
O TUTPOBAHUS.
OcHoBBI Pa6ora c Hanucanue CM. CIMCOK JIuT-
XUMHUYECKOU JUTEPATypOU oTtueros 1o JIP. per Ne3,4.
TEPMOJUHAMUKHU U [TonroroBka k
TEPMOXUMUHN YCTHOMY
ompocy (cM.
BOIIPOCHI
TEKYIIETo
KOHTPOJIST)
XuMuyeckas Pa6ora c Hanucanue CM. CTIMCOK JIUT-
KHHETHKA JUTEPATypOU oTtueros 1o JIP. per Ne3,4.
IToaroroBka k
YCTHOMY
omnpocy (cM.
BOIIPOCHI
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TEKYIIETOo
KOHTPOJISI)
DIEKTPOABUKYIINC Pabora c Harnucanme CM. CITHCOK JIUT-
CHJIBI JITEPATYpPOit otyeToB 110 JIP. pot Ne3,4.
IToaroroBka k
YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYIIETro
KOHTPOJISI)
HucnepcHbie Pabora c Hanucanue CM. CIIHCOK JIUT-
CHUCTEMBI U JITEPATYpPOit otyeToB 110 JIP. pot Ne3,4.
MOBEPXHOCTHBIE [ToaroroBka k
SIBIICHUSI YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYIIETOo
KOHTPOJISI)

4.3.4 MeToauveckne yKa3aHHUs 110 OPraHU3AUMU CAMOCTOATEIbHON PadOThI CTY/1€HTOB
CamocTtosTenbHas paboTa CTyJIeHTOB, CBSI3aHHAasl C MOATOTOBKOW OTUETOB MO BHIMOJIHEHHBIM
nabopaTopHBIM paboTaM, 3aKpEIICHUEM TEOPETHYECKOTO MaTepHalia B BHJIC PEIICHHH 3a7ad H
MOATOTOBKE K KOJUIOKBUYMaM U YCTHOMY COO€CE0BaHUIO, TPOBOIUTCS BO BHEAYAUTOPHOE BPEMSI.
CrtpykTypa oTuera o JabopatopHoit padbore:
Hazpanwue 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 33/1ayHuKax. MeToanueckue peKoMeHIANK 10 BBIIIOJIHEHUIO M 00paboTKe SKCIIepUMEHTAIBHBIX

JaHHBIX MO0 KaxJAoW JsadopaTopHOM paboTe omucaHbl B METOAMYECKUX PEKOMEHIAIMsX,

MO/IFOTOBJIEHHBIX MpernoaBaTensiMu 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. Komnouanas xumus / JI.B. benbix — Upkyrck: u3a-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.mmocobue it 6akanmaBpoB 3-¢ uz. ucnp. u gom. M3a. OO0 «M /] FOpatit», 2012.Pexum
nocryna: D43 «bubnuorex»

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

3. Epemun, B. B. OcnoBbl ¢usnueckoit xumuu. Teopus u 3amauu. Yactp |
[Dnextponnslii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopus 3nanuii, 2013. - 320 c. - (YueOHHUKHU 175 BBICHICH MIKOIBI). - Pexxum gocryma: DbC
"N3narensctBo "Jlauw". - Heorpanuu. qocrym. - ISBN 978-5-9963-2106-3

4. Epemun, B. B. OcHoBbl ¢Qusnueckoit xumuu. Teopuss u 3amaun. Yactp 2
[Dnextponnslii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlabopatopus 3Hanu#, 2013. - 263 c. - (YuyeOHuKHU /1t BhICIIEH MIKOJIBI). - Pexxum nocryma: ObC
"N3narensctBo "Jlanw". - Heorpanuy. nocrtym. - ISBN 978-5-9963-2107-0

5.2 JlonosHuTebHAs JUTEpaTypa

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

2. benosa, M.B. IIpaktuueckue paboTsl mo >nexkTpoxumun [Tekct] : yued. mocodue /
M. B. benoga, O. B. I'y6aitnymuina, [[. C. Cycnos ; pei.: B. C. Tkau, B. B. CmupnoB ; UpkyTckuii
roc. yH-T. - Upkyrck : U3n-so UI'Y, 2013. - 144 c. ; 20 cM. - bubauorp.: c. 141-142. - ISBN 978-5-
9624-0911-5 : 15 ak3.

3. beikoB, M.B. Maremaruueckas u rpaduueckas oOpaboTKa (PU3MKO-XMMHUYECKHX
nauubix [Tekcr] : yue6. mocobue / M. B. breikos, JI. C. Cycnos, B. C. Tkau ; pen.: A. Y. Bunbmc,
W. 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

Ilepuoauueckue u3aaHus (MpU HeEOOXOTUMOCTH)

HET HEOOXOJUMOCTH;

5.4

CnucoK aBTOPCKUX METOAHYECKHUX pa3padoToK

B DUOC UT'Y (https://educa.isu.ru/course/view.php?id=47420) pa3melieHbl METOAUYCCKHE

yKa3aHus K 1a00paTOpHBIM paboTam:

1

(200 7k3).

[munr A.®., CxkpunoB H.M. Kunetnka u karanu3 (METOAMYECKHUE PEKOMEHIAIMH K
npaktukymy). HMpkyrck: 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: u3a-so UT'Y, 2015. — 100
c. (50 sk3).

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

Ba3b1 naHHbIX, HHGOPMALIMOHHO-CIIPABOYHbBIEC 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 MOCKOBCKOIO rOCy1apCTBEHHOTO YHUBEPCHUTETA
(ctpanuiia kadeapsl GU3NIECKON XUMHH), Ha KOTOPOM TIPEACTABICHBI

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

JlaHHBIN MHTEpHET UCTOUYHUK — caiiT FOkHOTrO (henepanbHOrO yHUBEpCUTETA (CTpaHUIIA
kadeapsl GU3NIECKON XUMHH ), Ha KOTOpoM TipejacTapiiensl jiekiuu C. U. JleuenkoBa

1o GU3UYECKON U KOJIJIOUTHON XMUMHH, IIPOTpaMMa Kypca U JIMTepaTypa

6 MarepuajibHO-TEXHHYECKOe o0ecneyeHne TUCUUIINHBI

6.1

YueOHo-1a00paTOopHOE 000pPyI0BaHKE:

3aHATHS TPOBOJATCA B CHEIMATM3UPOBAHHBIX J1a00paTOpusx aHalIuTH4YecKou (aym. 232 u

233) u ¢pusnueckoii u koutouaHou 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), ocHallIeHHBIC CIICAYIONIMM 000PY/I0OBAHUEM:

Ne i/n | HammeHnoBanue KonuuectBo

1. | AHanuTHuYecKue BeChl 6

2 [Munetku KOKIOMY CTYICHTY
3 broperku KQXKJIOMY CTYCHTY
4. | KonObl 1y1 TUTpOBaHUS KQKJIOMY CTYACHTY
5. | uunuHApHI KQXKIOMY CTYCHTY
6 MepHbie KOJIOBI KKJIOMY CTYACHTY
7 HNonomep DB-74 8

8 PH- metp pH-410 koMOuHMpPOBaHHBII

9. | Yaprparepmocrar UTU -4

10. | Memanka ¢ anexkrponpuBoaoM [ YP ML -2

11. | Konopumerp

12. | Cocynsl proapa

13. | MaraurHas Meraika

14. | Memanka sJeKTpuyecKast

15. | BermsokHOM mikad

16. | Cymmuiessrii mkadg CHOJI -3,5

17. | Annapar Kuma

18. | Meanblii 251€KTPOT

19. | LIuHKOBEII SIEKTPO

20. | I1naTMHOBBIH JEKTPOJ

21. | XnopcepeOpsHBIN IIEKTPOA

22. | Tepmometrp bakmana

ol

23. | DIeKTpOIUIATKA

24. | DnekTponuTUYecKas siuerka

25. | Topcuonnsie Becbl WAGA TORSYINA - WT

26. | Becel Tun KOA 10

27. | Texauueckue Becsl BJITK -500

28. | CexyHzomep

29. | Tepmometp

ARPOORIFPWNERRFRPOINNOOINIWOO|OIN[ROIW AW

30. | ltatuB ¢ npoOupkamu

31. | Habop xuMudeckoi mocyab! ( TUIOCKOJOHHBIE KOJIOBI, CTAaKaHBI, | KAKIOMY CTYACHTY
MEpHbIE KOJIOBI T.J1.)

6.2 IlporpammHoe obecneueHue

6.3 TexHn4yeckue M IEKTPOHHbIE CPEACTBA

7 OOpa3oBaTe/ibHbIEC TEXHOJIOTHH
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B mporuecce n3ydeHHs] TUCHUILUIMHBI HMCTIONB3YIOTCS Kak (OpMbI OOYyUEHHS: TEXHOJOTHS
OO0BSICHUTENIEHO-WJUTFOCTPATUBHOTO ~ OOBSICHEHUH, JIEKIIMH, OOBSICHUTEIbHO-UIUTIOCTPATHBHBIN
METOA C DJEMEHTaMH MPOOJIEMHOTO H3JI0KEHUS, KOHTPOJbHBIE M Ja0OpaTopHble pPabOTHI,
KOJUUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaI[Hil.

Axmuensvie ¢popmul oOyuenus. Ha 11ab0opaTOPHBIX 3aHIATHUSX, KOTOPBIE COCTABIAIOT Oolsee
MOJIOBUHBI OT KOHTAKTHOW pabOThl, KaXIbIi CTYACHT BBINIONHSET Ja00OpaTOpHYIO paboTy
WHIUBUAYaIbHO. Takoil BuA opraHu3anuu OOydeHUs CIOCOOCTBYET MPHOOPETEHUIO HABHIKOB
CaMOCTOSITENILHOTO BEJCHHUS AKCIEPUMEHTaJIbHBIX PadOT, MPAaKTHUYECKUX HABBIKOB OOpallleHus U
paboThl € pa3IUYHBIMH XMUMHUYECKMMHU BEIIECTBAMH U J1a0OpaTOPHBIM O0OpYyIOBaHHEM,
M3MEPUTENBHON anmapaTypoi, OpraHu3alid METOJAUKU JKCIIEPUMEHTAIBHBIX PabOT, COCTaBICHUS
MIPOTOKOJIOB OTYETOB XHWMHMUYECKHX JKCIIEPUMEHTOB, a TaKKE MPAKTUYECKOTO IOATBEPIKICHUS
TEOPETHUYECKUX MOJOKEHUN aHATUTUYECKONM XUMHUHU, TEPMOXUMHH, DJIEKTPOXHUMHH, XUMUUYECKON
KUHETUKH, KOJUIOMAHOW xumuu. lloaroroBka oT4eToB MO Kaxaod JabopartopHoit paboTte
dbopMupyeT yYMEHHE TPOBOJUTH IEPBUYHBIA aHaJIW3 pPE3YJIbTATOB C y4ETOM OOMIMX
3aKOHOMEPHOCTEH, (OPMYITUPYEMBIX B paMKaX JUCIUILUINHBI, TPESICTABIATh PE3yIbTAThl OMBITOB H

pacueTHbIX padoT, IPaMOTHO (HOPMYIUPOBATH BHIBOJIBI.

8 OuneHouyHbIe MaTepUAJIbI VISl TEKYLIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTANNHU

8.1 O6mme cBeneHust
Onenounsie cpenctsa (OC):
OI1CHOYHBIC CpEICTBA TEKYHIEr0 KOHTPOJS: MPOBEPKa OTYETOB IO JIAOOPAaTOPHBIM

paboTam, KOJIJIOKBUYMBI, YCTHOE coOece/joBaHuE.

8.2 Bompocel us  coGecenoBaHMs, NpPHMeEPbl KOHTPOJbHBIX Pad0T, NpHUMepPbI
BOIIPOCOB K 324eTy

Bomnpocsl k koiokBuymy Nel
no Teme "Kuc/ji0THO-0CHOBHOE THTpPOBaHue'

1. CymHOCTh THUTPUMETPUUYECKOTO METO/a aHajiu3a (Y4TO Takoe TUTPOBAHME, NMEPBUYHBIE U
BTOpPUYHBIE CTaHAApPTHI, HCXOJHBIE BEIIECTBA U TpeOOBaHUs, MNPEAbIBIIEMble K HCXOTHBIM
BEILIECTBAM. )

2. CnocoObl TUTPOBAHUS: TIPSIMOE U 0OpaTHOE.

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

win N), tutp (T), Tutp no onpenensemomy BemiectBy (Tam).
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4. Pacuer pH B pacTBOopax CHJIBHBIX U CJIA0BIX KUCJIOT U OCHOBAHHIA.

5. Bydepunsie pactBopbl, OyhepHas emkocTs, pacueT pH OydepHbIX pacTBOpOB.

6. KpuBass TUTpOBaHUSI CHJIBHOW KHCIOTHI CHUJIBHBIM OCHOBaHMEM. Bua KpuBOi, (akTopsl,
BIIMSIIOILME HA BEJIMYMHY ckauka pH, BbIOOp MHAMKATOpA.

7. VlnpukaTopsl MeToJla HEWTpalM3allid, WHTEepBaJ Iepexoja HHIMKATOpa, II0Ka3aTelb
TUTPOBAHUS UHAMKATOPA.

8.Pemenne 3amgay: TNPHUTOTOBJIEHHUE PACTBOPOB ONPEACICHHON KOHIIEHTPALMU, pacyer
pe3ysbTaToB aHanu3a, pH pacTBopos.

Bomnpocsl k kookBuymy Ne2
no meme «OKuCIumMeNbHO-60CCMAHOBUMENILHOE MUMPOBAHUE))

1. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU B  AHAIUTUYECKOW XUMHMM  (peakiuu
OoOHapy>KEHMsl, PACTBOPEHMSI OCAIKOB, IPUMEHEHHNE B KOJIMUECTBEHHOM aHAJIN3E)

2. CranmapTHBIA TOTEHIMAN, ypaBHeHHWe HepHcra. BrnusHMe cTaHZapTHOrO NOTEHIHMAiIa Ha
HarpaBjieHue peakuny. QaKkTopsl, BIUSAIOIMIME HA CKOPOCTh PEAKIUU.

3. IlepmaHranaromerpuyeckoe TuTpoBanue. Pabounii 1 ucxonHslil pacTBOpsl, BiusHue pH Ha
IIPOTEKAaHUE PEaKUMU. PacueT SKBUBAJIEHTOB BEIIECTB, YYaCTBYIOIIUX B PEAKLUU OKUCICHMS-
BOCCTAHOBJICHUS.

4. Pemenune 3amay.

[TprmMep KOHTPOJIbHOI pabOTHI

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

2. Paccuuraiite pH pactBopa B 250 M1 kotoporo coaepxkurcs 0,52 1 HCOOH (Kyue=10%)

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

4. B 100 mn pactBopa conepxutcst 0,2 r NaOH. Paccuuraiite TUTp, HOpMaJIbHOCTh, MOJISIPHOCTh U

TUTp JaHHOro pactBopa no HCIL

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

Mz 0,1 H pactBopa NaOH

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

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

4. Paccuuraiite pH pactBopa B 250 M koroporo conepxkurcs 0,365 r HCIL.

21




IIpumep TecToBOrO 3aAaHUA
BAPUAHT 1.
Hucmpykuusa: Bvibepume @ephbilil, o 8auiemy MHEHUIO Omeen.

1. Yame Bcero B KayecTBe CTAaHAAPTa /Jisi YCTAHOBJEHHS THTPAa PACTBOPOB KHCJIOT
HCIOJIB3YIOT:
a. Na2COsz 6.Ba(OH), B. KOH . CsHs(COOH)COOK — ruapodranar kanus
2. HurtepBaj pH u3MeHeHUsI OKPACKH MHAUKATOPA 3aBUCHT OT:
a. Kyuce. MHIMKATOpA
0. KOHILIEHTpALlUU UHAUKATOPA
B. HHTEHCHUBHOCTH OKPAaCKU MHIUKATOpa
r. pH TuTpyemoro pactsopa
3. Touka HeHTPAJILHOCTH COBNAAET € TOYKOI IKBUBAJIEHTHOCTH NIPH TUTPOBAHUHU B
BO/JHBIX pacTBOpax:
a. c1a0ol KUCIIOTHI CUIIBHBIM OCHOBaHUEM
0. c1ab0ro OCHOBaHMSI CUIILHOM KHCIIOTOM
B. CHJIbHOW KHCIIOTHI CHJIbHBIM OCHOBaHHEM
T. CUJILHOTO OCHOBaHHUS C1a00i KUCIOTON
1. CHJIbBHOW KHMCJIOTHI CJTa0BIM OCHOBaHUEM
4. Beauuuna pH B Touke SKBHBAJEHTHOCTH 00JIbIIe 7 MPH TUTPOBAHUU:
a. CHJIBHOM KHUCJIOTHI CHIIbHBIM OCHOBAaHUEM
0. c1a00i1 KUCIIOTHI CUIIBHBIM OCHOBAaHUEM
B. CJIa0OT0 OCHOBAHMSI CUJIbHOM KHCIIOTOM
T. CUJIBHOTO OCHOBAHHUS CUJIBHON KHUCIOTOM
5. Moasipuas macca 3xkBuBajieHTa H2SOs4 nmpu THUTPOBAHUHM ee CTAHIAPTHLIM PAacTBOPOM
NaOH ¢ nnaukaTtopoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLKMs PacTBOpPa ITO:
a. KoJimuecTBo r-moJeit BemiectBa B 1000 mut pactBopa
0. KOJIM4YEeCTBO r-MoJjeil BemecTsa B 1 MJ1 pacTBopa
B. KOJIMYECTBO T. BemecTBa B 100 M1 pacTBopa
T. KOJIJMYECTBO T BellecTBa B 1 MII pacTBopa
7. HopmaJjbHasi KOHIIEHTPAIUsl pacTBoOpa:
a. Macca (T) pacTBOpeHHOT0 BellecTBa B 1 MJI pacTBopa
0. KOJIMYECTBO MOJIb-3KBHUBaJIEHTOB BemecTBa B 1000 Mt pacTBopa
B. OTHOIIEHHE KOJIMYECTBA BEIIECTBA MOJIEH B pacTBOpe K 00beMy pacTBopa
8. Ha BeJIMUMHY CKaYKa HA KPUBOI KHCJIOTHO-OCHOBHOIO TUTPOBAHUS BJIHSIET:
a. KOHCTaHTBI TUCCOIIUAIIUU KUCIOTHI U OCHOBAHUS
0. KOHLIEHTpalLlKMs TUTPaHTA
B. KOHIIEHTpAlUs OIPEeeNIIEMOro BellecTBa
T. BCE [IEPEUNCIICHHbIE (PAKTOPBI
9. K 0ydepHbIM pacTBOPaM MOKHO OTHECTH:
a. pacTBOPBI, COCTOSIIINE U3 cTa00r0 OCHOBAHUS U €r0 COJIU
0. pacTBOpPBI, COCTOSIIINE U3 CUIILHON KUCIIOTHI U €€ COJIH
B. PacTBOP COJIM CJ1a00M KUCIIOTHI U CUJILHOTO OCHOBAHMUS
T. PaCTBOPBI CUIILHOTO OCHOBAHMS U €0 COITU
10. MousipHasi Macca IKBHBAJCHTA NEPMAHIaHATA KaJHsA 1S peaKluil, NPOTeKawIUX B
KHCJIOH cpele 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 AHAJIMTUYECKON XUMMH,

(pusuyeckoi M KOJNJIOMIHOM XUMUH

Tema: [IpoGooTOop 1 MPOOOIIOATOTOBKA

[Ipenmer u 3amaum  aHanUTUYeCKOH XUMHU. OCHOBHBIC CTaIUu¥ aHAIUTHYCCKUX
onpenenenuii. [Ipob6oorbop u ero 3HaudeHwe. TexHmka oTOOpa MPEACTABUTEILHOM
pOObI TBEPBIX, KUAKHX M ra3000pa3HbIX BEUIECTB, OMOIOTHYECKUX MPOO.

Crioco0bI pa3nokeHus Ipod (MOKPBIN U CYyXOil).

Tema: KucClI0THO-OCHOBHBIE PEAKIUH.

HNonnoe npousseaenue soasl, pPH.

Henocratkn Teopum KkuciaoT W ocHOBaHUM Appenuyca. IIporonuTuueckas Teopus
bpencrena-Jloypu, ee 10CTOMHCTBA, OTPAaHUYEHHUS.

Beruuciienne pH pacTBOpoB CUIIBHBIX M CJIa0BIX KUCJIOT U OCHOBAHUM IpU TOCTATOYHO
BBICOKHX UX KOHIICHTPALMSIX.

Bydepusie pactBopel M uX cBoiicTBa. bydepHas eMKOCTb, €€ 3aBHCHMOCTH OT

KOHIIEHTpallMu KOMIOHEHTOB. Boruncnenue pH OydepHbIX pacTBOpPOB.

Tema: OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY M OCHOBHBIE aCIEKThl UCIIOIb30BaHUS UX
B aHanuTU4ecKol xumuu, CTaHIapTHbIE MOTEHIMAIbl U ypaBHeHue HepHcTa. Bausnue
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX I[OTCHLIMAIIOB HA HAIPABJICHUE OKUCIUTEIBHO-

BOCCTAaHOBHUTCIbHBIX peaKHHfI.

Tema: KHCIIOTHO-OCHOBHOE TUTPOBAHUE.

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

O6mue TpeboBaHMs K peakuusM, JIeKAllUM B OCHOBE THUTPUMETPUUECKUX
onpeneneHuil. Tumel peakuui, HCIONb3YEMbIX B TUTPUMETPHUH, KiacCUPUKALNS
METOJI0OB THTPUMETPHUH.

CrnocoObl  TuTpoBaHus, npuMepbl. CrocoObl  BBIpaKEHHs  KOHIEHTPAaLUUd B
tutpumetrpun. Koadpounuent nompaBku. Mcxoanele BemiecTBa B THUTPUMETPUHM U
npenbsiBiasieMble K HUM TpeboBaHus.  CrnocoObl yCTaHOBJIEHHUS KOHIICHTpPALUU
pacTBOpOB.

Teopust KHUCIOTHO-OCHOBHBIX HMHJMKATOpOB. IHTepBasl NpeBpalleHHUs WHAMKATOpA,
MoKasareiab TUTpoBaHMs. VHAukatopHble omuOKM, uX pacder. OOmuH Mmoaxoa K

BBIOOPY MHAMKATOPA.
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@DakTophl, ONpENENSIONINEe BEJIWYMHY CKauka Ha KPUBOM KHCIOTHO-OCHOBHOTO
TUTpOBaHUs. TUTPOBaHHE CWJIBHBIX KHUCIOT CHUJIBHBIM OCHOBAaHHUEM M CIAOBIX KHCIIOT

CHJIHBIM OCHOBaHHEeM. OOImuil BUI KpUBBIX TUTpOBaHus. BeiOop nHAMKaTOpa.

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

MeTobl OKUCIIEHUA-BOCCTAHOBIIEHUS B THTPUMETPUH, UX KJIaCCU(PUKALIUS.
IIepmanranatomerpus. [lepBuuHble M BTOpUYHBIE CTaHAAPTHL. MHAMKATOPHI, TpUMEPHI

ONPEACIICHUMN.

Tema: OCHOBBI XUMHYECKOU TEPMOANMHAMUKU U TCPMOXHUMUHU

Tema:

ChopmynupyiiTe ¥ HanWIIATE MaTEMaTHYECKOE BBIpaXXEHHE IIEPBOr0 3aKOHA
TEPMOJIUHAMUKH.

Urto o0m1ero v B 4eM 3aKII0YACTCS PA3IMIUE MKy TEIUIOTOW U paboTOi?

Kakue u3 GyHKIMl: BHYTPEHHSST SHEPTUS, SHTAIBIINA, TEIIOTa U paboTa OTHOCITCS K
(GYHKIUSAM COCTOSIHHS, a Kakue - K QyHKIusAM mporecca? B uem pasHuia Mexay HUMH?
Hamumure wmarematudeckue ypaBHEHUS, IIO3BOJIAIONIME PACCUMTATh H3MEHEHHE
BHYTPEHHEH SHEPIrHM, M3MEHEHHME DJHTAJIBIINM, TEIUIOTY W paldoTy IJisi IMPOIECCOB
M30TEPMHUUYECKOTO, H30XOPHOTO, H300apHOro, aanabaTU4YEeCKOro  pacIIUpeHUs
UJealbHOTO Ta3a.

cocrosinus | B coctostnue Il uist mporieccoB, MpOBEIEHHBIX 00paTUMO U HEOOpaTUMO?
Urto Ha3bIBacTCS TEIUIOBBIM 3(PPEKTOM XUMUIESCKON peaKIim?

CrpaBeaniuB U BBIBOJ CTYJEHTA, CIEIAHHBIN MOCJE ONpeNeeHHs TeIUIOThl CTOPaHUs
OpPraHMYECKOTOo coeauHeHus «B kamopumeTpuyeckoil O6omOe mporecchl UAYT TpH
nocrossHHOM o0beme. T.k. AV=0, a AH=AU + PAV, 1o Torga AH = AU»?
Chopmynupyiite BTOpOi 3aKOH TEPMOJUHAMHUKU M HAMUIIMTE €r0 MaTeMaTH4YecKoe
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
nporiecca?

3aBUCHUMOCTh U3MEHEHUS SHTPOIUH B XOJI€ XUMUUECKON PEAKIIUH.

CBobOogHast HHEprusi XUMHUYECKoi peakiuu. CBs3b CBOOOJHON SHEPTHH XUMHUYECKOM

pEeaKuy ¢ MaKCUMaIIbHON paboTOM.

XuMH4ueckad 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 TEMIIEPATypbl Ha CKOPOCTh XMMMUYECKOH peakLuu.
YpaBHenue Appenuyca.
Tema: DIeKTpOABMKYILIUE CUITBI
- Cdopmynupyiite nmpuurHBI BOSHUKHOBEHHS PAa3HOCTH IOTCHIMAIOB HA Pa3IMYHBIX
MeX(a3HBIX TpaHHUILIAX pa3zena.
- Hanumwure ypaBuenue HepHcera.
- Tumbl oOpaTUMBIX 3JEKTPOAOB: 3JEKTPOAbl IMEPBOTO M BTOPOrO poOja, Ta30BbIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE.
- OcnoBuHoe ypaBHenue DJIC raibBaHU4eCKOTO JIEMEHTa
Tewma: JlucnepcHble CUCTEMBI U IOBEPXHOCTHBIE SIBJICHUS
- Yro Takoe komuiomgHas XUMHs. OCHOBHBIE MOHATHUS M ONPEAENICHUs AUCIEPCHBIX
CHCTEM: TMCIIEpPCHOHHAs cpelia, TUcTepcHas ¢a3a, TMCIepCHOCTb.
- IlpuBeaute cnocoObl MOSyYEHUS TUCHEPCHBIX CHUCTEM: METOJbl JUCHEPrUPOBAHUS U
KOH/JICHCALIUH.
- KakoBble OCHOBHBIE NOBEPXHOCTHBIE CBOMCTBA IUCIIEPCHBIX CUCTEM
- Uro Takoe noBepxHOCTHO-akTUBHbIE (IIAB) 1 mOBEpXHOCTHO-MHAKTUBHbBIE BEILIECTBA.

3aBUCHUMOCTD MTOBEPXHOCTHOTO HATSDKEHUS OT KOHIIEHTpaluu pacteopa [1AB.

[TPUMEPHLIV TIEPEYEHBL BOITPOCOB U 3AJJAHUI K 3AUETY

1. Tlpeamer u 3agaun aHANUTUYECKON XUMUU. OCHOBHBIE CTaIMH AHATUTUYECKUX ONPEIEICHUN.
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 U ocHoBaHUN Appenuyca. [Iporonutueckas teopus bpencrena-
Jloypwu, ee TOCTOMHCTBA, OTPAHUYECHHUS.

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

6. Bydepubie pacTBOpHI U X CBOHCTBA. bydepHast eMKOCTb, €€ 3aBUCUMOCTh OT KOHIIEHTPAIH
KOMITOHEeHTOB. Brruucnenne pH OydepHbIX pacTBOpOB.

7. OKHCIMTEIBHO-BOCCTAHOBHUTEIbHBIE PEAKIIMM U OCHOBHBIE aCIIEKThI UCIIOIB30BaHUS UX B
aHaNUTH4eCKON XxnuMuK, CTaHIapTHBIE NOTEHIHAIBI U ypaBHeHne HepHera. BiusiHue
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX [TOTEHLINATIOB HA HAPaBIEHUE OKUCIUTEIbHO-

BOCCTaAaHOBHUTCIBHBIX peaKuHﬁ.

25



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CyIHOCTh TUTPUMETPUYECKOTO aHann3a. OCHOBHBIE TOHATHS, UCIIOJIb3YEMbIE B TUTPUMETPUU:
TUTPOBAHUE, IEPBUYHBIE U BTOPUUHBIE CTAHJAPThI, UCXOHbIE BEIIECTBA, MOMEHT
9KBHUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UHIUKATOPbI TUTPOBAHHUS.

OO61ue TpeboBaHMsI K peakLUsM, JISKAIIUM B OCHOBE TUTPUMETPUUECKUX ornpeaeneHuil. Tumsl
PEaKIHii, KCTIOJIb3YEMbIX B TATPUMETPHHU, KITACCUPHUKAIMSA METOA0B THTPUMETPHUH.

CrnocoOsl TuTpOBaHus, mpuMepbl. CriocoObl BEIpaKEHUSI KOHIICHTPAIMN B TUTPUMETPHUH.
Koadduuuent nonpasku. McxomaHbie BeniecTBa B TATPUMETPUH H MIPEIBSBIIIEMbIC K HUM
TpeboBanusi. CrocoObl yCTaHOBIIEHUSI KOHIICHTPAI[UU PACTBOPOB.

Teopust KUCIOTHO-OCHOBHBIX MHAMKATOPOB. VIHTEpBal IpeBpallleHNsl NHAUKAaTOpa, [I0Ka3aTelb
TuTpoBaHus. MuaukaTopHble omnoOKy, UX pacyer. OOmuUN MOoIX0/] K BEIOOPY UHIUKATOPA.
@DaxTOpBl, ONPEACIAIONINE BEIUUUHY CKaUKa HA KPUBOM KMCIIOTHO-OCHOBHOT'O TUTPOBAHUS.
TutpoBaHue CUIBHBIX KUCJIOT CUIILHBIM OCHOBAHHUEM U CIIA0BIX KUCJIOT CHJIbHBIM OCHOBAHHEM.
OOmuit BuJ KpUBBIX TUTpOBaHUsA. BbiOop nHaMKaTOpA.

MeTo1b1 OKHCICHHSI-BOCCTAHOBIICHUS! B TATPUMETPUH, UX KIIaCCHU(PUKAIIUS.
[lepmanranatomerpus. [lepBuunbie 1 BTOpUUHBIE cTaHAAPTHL. THAMKATOPBI, IpUMEpPHI
OnpeCICHUH.

[Mpenmet pusmueckoit xumuu. CocraBHbIC yacT pu3nveckor Xxumun. Ou3ndeckast XUMHUs, KaK
TEOpeTUYeCcKuil PyHIaMEHT COBPEMEHHON XUMUYECKOM HAYKH, U €€ BIMSHIE Ha CMEKHbIE
€CTECBEHHOHAYYHbIE HAIIPABJICHUS.

Onpenenenue noustuii: Tepmoannamuka. TepMoguHaMudeckas cuctemMa. TUIIb
TEpMOJUHAMHUUECKUX cucTeM. [lapaMeTpsl cOCTOSIHUS, OCHOBHBIE TapAMETPbl COCTOSIHUS,
ypaBHEHHUE COCTOSIHUE UEAIbHOTO Ta3a. GU3NYecKuil CMBICT YHUBEPCATBLHOM ra30BOi
MTOCTOSIHHOM. XapaKTeprUCTUKAa MHTEHCUBHBIX M SKCTEHCUBHBIX ITapaMeTpOB. DHEPrus U
BHYTPEHHss SHEeprus (OCHOBHBIE cocTaBHbIE yacTh). Pabora, TemnoTa mporecca.

[TepBbIit 3aK0H TEPMOAMHAMUKH: KJIaccuueckue GopMyaupoBku. HTerpanbHas u
middepeHnmanbHas GopMbl IEPBOTO 3aKOHA.

[IpunoxxeHre nepBoro 3aKOHa TEPMOAMHAMUKH K PU3NYECKUM MPOIECCaM € yHaCTHEM
WH/IMBUyaJIbHOTO BellecTBa (MaeanbHble cucTeMbl): 1) CpeHss TemI0eMKOCTb, y/elbHas
TEIJIOEMKOCTh, HICTUHHAs TEIIOEMKOCTh Ipu V=const u P=const. Xapakrepucrruka
terutoeMkocTH Cp u Cy U1 MOJIEKYJ HeabHOTO Ta3a (0JHOATOMHBIX, BYX- U TPEXaTOMHBIX
JIMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOTOATOMHBIX ). XapakTep 3aBucumoctu Cp=F(T) mis
OpraHUYeCcKUX U Heopranuyeckux mojekyin. 2) IIpomece, mporekatomuii mpu T=const.
Omnpenenenne A, Q u AU B iporiecce M30TEpPMHUECKOTO PACIIMPEHUS UACATLHOTO rasa. 3)
Ipomecc, mporekarormmii mpu V=const. Onpenenenne A, Q u AU B mporiecce H30XOpPHOTO
HarpeBaHus uaeanbHoOro rasa. 4) [ponecc, 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.
217.

28.

29.

TETIOBBIX AP (PEKTOB XMMHUUYEeCcKOi peakiuu npu V=const u P=const. 3akon ['ecca.
Crangaptabie ycnoBus. Termnora oOpa3oBaHus U TEIUIOTA CTOPAHUS IPU CTAaHAAPTHBIX
YCIIOBUSIX, OTHECEHHBIX K |-My MOJII0 MHAMBUAYAJIBHOTO BellecTBa. OnpeiesieHne TEMIOBbIX
3¢ (HeKTOB XMMHUECKUX PeaKlii 0 CTaHAAPTHBIM TEIUIOTaM 00pa30BaHMsI UM CTOPAHUs
WHIUBUAYAIBHBIX BEIIECTB. 2) 3aBUCUMOCTh TEIIOBOTO 3P PeKTa XUMHUECKON peaKiuu OT
temnepatypsl - AHt=f(T). MnTerpansHas ¢popma ypaBaenus Kupxroda B 3-eii crenenu
MPUOTMKECHUS.

Bropoii 3ak0H TepMOAMHAMUKU: BBeaeHNE S3HTPONIUY — KaK HOBOM TEPMOJIUHAMUYECKOU
byHKIHIH.

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

Tpetuii 3aKoH TepMoaMHAMUKH (TTocTynat Ilnanka). Onpenennue ASzs® n AST? XuMIdecKoit
peaxiuu.

OO01as xapakTepucTUKa TEPMOIMHAMUYECKUX TOTEHLIMATIOB Ha IIpUMEpe CBOOOIHOM SHEpruu
I'enbMmrosbiia u I'u66ca. Ananus ypasaenuit dF<0 u dG<0 1151 BHISBICHHS KPUTEPUCB
HaIpaBJICHUS U Mpejielia IPOTEKaHUsl CaMOIIPOU3BOJILHOTO Mpoliecca. XapaKTepUCTHUYECKHE
(GYHKIIMHM ¥ UX €CTeCTBEHHBIE ITIepeMEHHbIE (Ha IpuMepe cBOOOIHOM sHepruu [ 'nboca).
Omnpenenenne AG B mporieccax ¢ ydacTHeM WHAMBHIyaIbHOTO BemiecTBa (T=const, P=const,
(a3oBBIE MIEPEXO/IBI B YCIOBUSAX PABHOBECHS).

AGT’ — KaK OCHOBHAs TepMOJMHAMHYECKAs XapaKTePHCTHKA XMMUUYECKOH PeaKInu,
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 kKuHeTuka. [loHsTHe cpeHel M UCTUHHOM (B JaHHBIH MOMEHT BPEMEHHU) CKOPOCTH
XUMHUECKOHN peakiiny. DakTopsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKON peakiui. OCHOBHOU
MOCTYNNAT XUMHUECKON KUHETUKHU. [[OHATHS: YaCTHBIN U 00Nl KHHETHYECKUN TTOPSTOK
peaxkuuu, MOJEKYIIPHOCTh, KOHCTAHTA CKOPOCTH.

AHanmu3 KHHEeTUYECKOTO ypaBHEHHU peaklliu epBoro nopsijaka tuna A—B.

AHanu3 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 METObI €€ onpeeneHus (rpadhuyeckuil 1 aHaTUTHYECKUN ).
[TpyyrHBI BOSHUKHOBEHHS Pa3HOCTH MOTEHIMaI0B. OO1IHe MpeaCTaBIeHHs O CTPOSHUH
JBOMHOTrO asekTpudeckoro cios (teopun I'enbmromnsua, I'yn-Uenmena, ltepua). OOmiue

MpEACTABJICHUS O IIOTCHIUAJIAX: BJICKTPOJHOM, ,Z[I/I(I)CPYSI/IOHHOI\/'I, KOHTAaKTHOM, MCM6paHHOM).
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30. XapakrepucTuka 31eKTpoAoB 1-ro pona, 2-To poaa, OKUCITUTETFHO-BOCCTAHOBUTEIHHBIX.
(ITpumepsr). YpaBaenne HepHcTa 1 ero mpuMeHEHHE 7S OTIPEICTICHUE BETMYUHBI
AJNIEKTPOJIHBIX MTOTCHIIUAJIOB.

31. OcHOBHBIC TOHATHS M KJIACCU(DUKALINS AUCTIEPCHBIX CUCTEM IO CTETICHHU JIUCIICPCHOCTH,
MIPUPOJIC TUCTIEPCHOM (Da3bl U AUCTIEPCHOHHOM CPEJIbl, XapaKTepy CHUJI MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHS MEXTy HUMH.

32. MeToabl TOTY4YSHHS KOJIOUTHO-TUCTICPCHBIX CUCTEM: JUCTICPTallHOHHBIC U KOHACHCAIIMOHHBIE
(pu3mueckue u xumMudeckue). MeToabl OYMCTKU KOJUIOUIHBIX PaCTBOPOB.

33. Munensipaasi TeOpHUsi CTPOSHUS KOJIOUTHBIX YacTHI] THOPOOHBIX 301ei. Kunetndeckas u
arperaTuBHas yCTOUYHBOCTb.

34. OcHOBHBIE ITPpaBUJIA KOATYISIUHN THAPO(HOOHBIX 30711 IIEKTPOIUTAMH.

35. MonekynsipHO-KHHETUIECKUE CBOMCTBA JUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHIKCHHE,
mQQy3usi, OCMOTHIECKOE JTaBICHUE.

36. CTpoeHue TBOMHOTO IEKTPUUECKOTO CII0s. DIIEKTPOKUHETHYESCKHII MOTeHIMal. BriusHue
AJIEKTPOJIUTOB HA BEIMIMHY JI3€Ta-IOTCHITHAIA.

37. [ToBepXHOCTHBIE CBOMCTBA IUCIICPCHBIX CUCTEM: CBOOOIHAS IOBEPXHOCTHAS DHEPTUS U
MMOBEPXHOCTHOE HaTsDKeHHUE. [[0BEpXHOCTHO-aKTUBHBIC U IOBEPXHOCTHO WHAKTHBHBIE
BEIIECTBA. 3aBUCUMOCTh TOBEPXHOCTHOTO HATsDKEHUsI OT KoHIeHTparuu [TAB. [TpaBuio
Tpay6e-/lroxo.

38. ITonsTus ancopOIys, MOJIOKUTEIbHAS U OTpUIIATEIbHASA. AJICOPOCHT, aficopOaTuB, aacopoar.

Abcopbuust. Y aenbHas aacopOLus NOBEPXHOCTHAS KOHIIEHTpALUSI.

8.3 Kpurepunu oneHnBaHusi pe3yJbTaToOB 00y4eHHUS

IIpomesicymounas ammecmayus - 3a4em

3aueT BBICTABIISETCA CTYAEHTY, €CJIM: MaTepuaj yCBOEH B IOJHOM OOBEME, OTBETHJI Ha
BOMNPOCHI TEKYIEro KOHTPOJIS, NMPHU BBINOJHEHUH KOHTPOJIBHBIX PabOT MO PELICHHIO pacueTHBIX
3aad pelwsl MpaBWIbHO 3 3aJaHus M3 5, CTYIGHT BIIAJeeT HEOOXOAMMBIMH YMEHHUSMHU U
HaBbIKaMHU, OQOPMIJIEHBI OTYETHl MO BCEM J1a0OPaTOPHBIM paboTaM, BBIIOJIHEHBI 3aJaHUS 10
CaMOCTOATENLHOM paboTe.

JlaGopaTopHasi paboTa CUUTAETCS BHIIIOJHEHHOM eclIu:

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

2) HpHUCYTCTBYET 3allUCh O BBIIOJIHEHUU pPA0OThI B JKypHaje TMpenojaBareis WIn
MPUCYTCTBYET TMOJIKMCH IMpernojaBaTelis B MPOTOKOJIE BBHIMOJHEHUS JIabOpaTOpHOH pabOTHI

CTYJACHTA. Bo Bcex APYyrux ciiydasax pa60Ta CUMTAETCS HEBBITOJHEHHONW. OTBETCTBEHHOCTH 3a
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HEBBITNOJHEHNE YCTAHOBJIEHHOTO KOJIMYECTBA Ja0OpaTOPHBIX pabOT TMOJHOCThIO JICKUT Ha
CTYIEHTE.

He3auer craBuTcs, €Ciiv B YCBOCHHHM Marepuialia UMEIOTCS MPOOEIbl: OTACIbHBIC YMEHHS
HEJOCTaTOYHO YCTOWYHUBBI, OCHOBHOE COJEpKAHHE MaTepualia HE YCBOCHO; HE IOJIHOCTHIO

BBINOJIHEHBI J1a00paTOpHbIE pabOTh! U HE IPEACTABIECHbI OTYETHI 110 JJAOOPAaTOPHBIM paboTam
Pa3zpabdorumnkm:

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

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

[Iporpamma coctasieHa B cootBeTcTBUH ¢ TpeboBanusMu @I'OC BO u ydyeToM pexoMeHaaum
[TOOII o Hanpasneruto u npoduao noarotToBku 06.03.01 «buonorus» npodusam: «buoxumusy,
«300510THSsI 0€CITIO3BOHOYHBIXY, «300JI0THs IO3BOHOYHBIXY, «MHUKpOOHoIoTHs», «O01mas
O0oTtanukay, «DU3UKO-XUMUYECKast OMOJIOTHS U OMOTEXHOJIOTHSY, «DU3HOIOTHS.

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl aHATUTHICCKON XUMHUH U KadeIpbl
(bu3HUYECKOl 1 KOJUTOUTHON XUMUN

[Tpotokos Ne 1 «20» maprta 2023r.

3aB. kadeapoi, a.X.H., mpodeccop

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

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

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammel.
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