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NEPEYEHb OBO3HAYEHNI U COKPAIIIEHUI

BO — Bricmiee oOpa3oBaHue;

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

NJK — uHaukaTop JOCTUKEHHS KOMIIETEHLIUH;

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, OCBOMBIIMMH IpOrpaMMy OakallaBpuara, pa3padaTblBaéMOil UM yTBEp:KIaeMOM
00pa3oBaTeNbHONW OpraHU3allMy BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHH C
®I'OC BO; mnpencraBiaeHbl B BHJAEC YHUBEPCAIbHBIX, OOIIENPO(PECCHOHANBHBIX U
npoecCHOHANBHBIX KOMIIETCHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pa30BaTENbHOW OpraHW3allMd  BBICIIETO
oOpa3oBaHus TPOQIIF MPOrpaMMbl OakalaBpHaTa, KOTOPBIM COOTBETCTBYET HAIPaBIICHUIO
MOJATOTOBKU B IIEJIOM WJIM KOHKPETH3UPYET COAepaHHe MPOorpaMMbl OakailaBpuara B paMKax
HAIpaBlIeHUs] MOJATOTOBKU MyTeM OpHEHTalUU ee Ha: objacth (06macTu) mpodeccruoHaNnbHOI
nesTeIbHOCTH U cepy (cdepsl) mpodecCHOoHaTbHON NEATSIEHOCTH BBITYCKHUKOB; THIT (THIIBI)
3a1a4 W 3a7auu IpoQeCcCHOHATBLHON AEATEIbHOCTH BBITYCKHUKOB; TPU HEOOXOIMMOCTH - Ha
00BEKTHI MPOPECCUOHANBHOMN 1EATEeILHOCTH BBIITYCKHUKOB WM 00J1aCTh (00JIaCTH) 3HAHUS,

OIIK — ob6menpodeccnoHanbHble KOMIIETEHIINH;

OIIOII — ocuoBHas npodeccroHanbHas 00pa3oBaTeIbHAs TPOrpamMma;

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

OC — oieHOUHBIE CPENICTBA;

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 — denepanpHblif rocynapcTBEHHBI 00pa3oBaTeNbHbBIM CTaHIAPT BBHICIIETO
o0Opa3oBaHuUS;

OUOC — snexktponHas nHpopMalmoHHas 00pa3oBaTelbHas CHCTEMA.



1 Ileau u 3aaa4u AU CHMIITIMHBI

Lenp: wu3ydyeHHE TEOPUM U MPAKTUYECKUX OCHOB aAHAIUTHUYECKOU XAMHH,
KOJIMYECTBEHHOTO aHAIN3a U (POPMHUPOBAHUE TOHUMAHUS PO aHATUTUYCCKOW XUMUHU B CUCTEME
HayK €CTECTBEHHOHAYYHOT'O MPO(UsA, 03HAKOMHTh CTYACHTOB C OCHOBHBIMHU HaIlpaBJICHUSMU
pa3BUTHS (PU3NUECKONW M KOJUIOWTHOW XUMHHU, TEOPETHUYCCKUMH OCHOBAMH, BO3MOXHOCTSIMHU U
METOIMYSCKUMH IT0IXO0IaMH.

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
00s13aTebHBIX UCHUIUIMH BapuaTHBHOW dYacth yueOHoro tuiana (b1.B.5). [lns ocBoenwus
TUCHUTUTMHBL «AHAIUTUYECKass XUMUSA, (U3UYECKas M KOJUIOMIHAS XUMHS» OO0yJaromuecs
UCMOJIB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI NESITEIbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B X0Jle M3yuyeHus npenMeroB «Heopranumueckas xumus», «MaTemaTHuKay.
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

[Tponiecc 0cBOEHMS AMCLHUIUIMHBI HApaBiIeH Ha (GOPMUPOBAHHE KOMIIETEHINH (3JIEMEHTOB
crnenyronmx komnereHuii) B coorsercteu ¢ ®I'OC BO u OITOIT BO no HanpapieHuio

noarotoBku 05.03.06 «Dkonorust 1 mpupoA0I0Ib30BaHHUE,

Hamnpasnennocts (mpoduiib)

HOATOTOBKH «IKonoruyeccKas OKCIICPTU3a» MEPCUCHDb KOMHCTCHHHﬁ, HHIUKATOPOB UX
JOCTHIKCHUS U ITNIAHUPYEMBIC PE3YJIbTaThbL O6y‘leHI/I${ 10 JUCHUIIIMHE IPEACTABJICHEI B Ta6J'II/ILIe

HUXKCE.

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHs M0 TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU

Konx 1 HamMeHOBaHHe

Koa 1 HamMeHOBaHHe

Pe3yabTaThl 00yueHus

HCTIONB30BaTh METO/BI
IKOJOTUIECKHX
HCCIICJOBAHMIA,
COOTBETCTBYIOILIEE
000pyAOBaHKE, TPOTPAMMHOE
obecrniedeHue JIsl peleHus
HCCIIEI0OBATEIbCKHX 3324

BriOupaeT TexHuuecKue
CpeacTBa M METOMBI (U3
Ha0Opa UMEIOIIHUXCS) IS
PeIICHUA MMOCTABJICHHBIX
3agay HHUP

KOMIIeTeHIIHH WH/IHKATOPA 10CTHKEHHSI
KOMIIeTEeHIH I
I1K-3 Cnoco6en BoiOupats 1 | UKrk-3.2 3HaTh:

- TECOPETHYECKUE OCHOBBI
AHATUTHYECKOH XHUMHUH, CYIIECTBO
peaKimii ¥ MpoIeCCOB, UCMOIb3YEMBIX
B aHAJIUTHYECKON XUMUHU,; TPUHLUIIBI 1
00J1aCTH UCTIOIH30BAHMS OCHOBHBIX
METOI0B XUMHUYECKOTO aHAIN3a, HMETh
MpeJICTaBIeHUuEe 00 0COOCHHOCTSIX
00BEKTOR aHAJIM3a.

- OCHOBHBIC 3aKOHBI XUMUUYECKON
TEPMOJIUHAMUKY, CYIIECTBO U
PUHIUIIBI UCIIOJIB3YEMBIE IIPU
MOCTPOCHUHU TEOPETUICCKUX OCHOB
XUMHYCCKON KHHETHKH,
SJICKTPOXUMUU. Hmets MpeACTaBJICHUEC
O CBOMCTBAaxX U THUIIAX JUCTICPCHBIX
CUCTEM, UX YCTOWIHBOCTHU U
KOaryJIsiyuy, 3aKOHOMEPHOCTSX
a7ICOPOIIMOHHBIX TIPOIIECCOB.

YMeTh:

- IPOBOJIUTh KCIIEPUMEHTAIBHBIC
MCCIIEIOBAHMUS 10 3aJaHHON METO/INKE,
MPUMEHSTH OCHOBHBIE 3aKOHBI XMMUHU
pu 00CYKICHUU TIOTYYSHHBIX
pe3yIbTaTOB, TOATOTOBUATH OTYET O
BBITIOJTHEHHOH padoTe

Baaners:

- TCOPECTUICCKUMU NPCACTABICHUAMU
AHAJIUTHYECKON XHUMHH, OCHOBaAaMH
XUMHUYECKHX METOJIOB aHAIHN3a
HEOPraHMYECKUX

- OCHOBAMH TEOPETHUYECKHUX
npeAcTaBiIeHu# (HeHOMEHOIOTHIECKOM
XUMHYECKOH TEPMOIMHAMHKH,
XUMHUYECKOM KHMHCTHUKH,
QJICKTPOXUMMHU, KOHJ’IOI/I}IHOﬁ XUMHUHN




4 Copep:kaHue U CTPYKTYpPa TUCHUILIMHBI
TpymoeMKOCTh JUCITUTUIMHBI COCTABJISAET 2 3a4eTHBIX €AMHUITBI, 72 yaca. [IpakTuyeckas moaroroska- 18 yacoB, kKoHTakTHas paboTa -42 yaca.

®dopma NpOMEKYTOYHOU aTTECTALUU: 3auem

4.1 Copep:xanve OMCHUILUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, C yKa3aHMeM BHI0B Y4YeOHbIX 3aHATHH M OTBEIEHHOr0 Ha HHMX

KOJIN4Y€CTBA aKAACMHUYCCKHUX YaC0B

Ne Pa3nen aucuunauHbl/ TeMa dopma TeKyLIero
n/" Bunet yueGHoi paboThl, KOHTPOJISI
g BKJIIOYAsi CAMOCTOSITENIbHYIO padoTy 00yyarommxcs , ycmeBaemocti/
é MIPAKTUYECKYIO ITIOATOTOBKY U TPYIOEMKOCTh ®opma .
E (B yacax) MPOMeKYTOUHOI
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1 2 3 4 5 6 7 8 9 10
1 [Ipo6ooT60p M MPOOONOATOTOBKA 3 3 — 1 — — 2 YcrHas Gecena
2 Tunsl XUMUYECKUX PEaKIIUN U TPOLIECCOB B 3 6 — 2 — — 4 Ycrnas becena
AHAJIUTUYECKOW XUMUU




3 TuTtpumeTprudecKkre MEeToIbl aHAIN3a 3 10 4 2 4 — 4 [IpoBepka oTyeToB
o JIP; mpoBepka
peneHus 3aaa4y
4 KucnotHo-ocHOBHOE TUTPOBAaHHE 3 9 3 2 3 — 4 [IpoBepka oTueTOB
no JIP; mpoBepka
penIeHus 3a1a4
5 MeTo/1bI OKHUCIIUTENBHO-BOCCTAHOBUTENBEHOTO 3 8 2 2 2 — 4 [IpoBepka oTyeToB
TUTPOBAHUA. o JIP;
KOJUTOKBHYM
6 OCHOBBI XUMHUYECKOH TEPMOUHAMUKH H 3 16 4 4 4 — 4 [IpoBepka oT4eTOB
TEPMOXUMUU no JIP; ycTHas
Oecena
7 XuMudeckasi KHHETHKA 3 10 4 2 4 — 4 [IpoBepka oTyeToB
o JIP; yctHas
Oecena
8 DNEKTPOABIKYIITUE CHITBI 3 10 4 2 4 — 4 [TpoBepka oTueTOB
o JIP; yctHas
Oecena
9 JucnepcHble CUCTEMBI U TOBEPXHOCTHBIE SIBICHUS 3 13 6 1 6 — 6 [IpoBepka oTyeToB
o JIP; yctHas
Oecena
Hroro yacos: — | 72 36 18 36 — 36 3ayer

[Mpumeuanue: KP — xonTposnbHas pabora, JIP — nabopatophast pabota, *B paboueil nmporpamme 1o AUCUMIUIMHE NTPH BBIMOJHEHUH J1Ia0OPATOPHBIX padOT MperycMOTpeHa
NMPaKTHYeCcKas MOAroTOBKA B BU/IC BBIIIOJIHEHHUS OTJEJILHBIX BUIOB palboT, CBA3aHHBIX ¢ OyayIiei MpoQeccHoHaNbHON eI TENbHOCTBIO

4.2 Ilian BHeayIMTOPHOH CaMOCTOSITEIbHON Pa00oThI 00y4aroIUXCs MO0 AUCHUTITIHHE

CamocrosTenpHast padoTta o0yyaromumxcs YuebHo-
METOINIECKOe
Cpoxku OueHouHOE
Cemectp HasBanue paszzgena, TemMbl " Tpynoemkoct obecrieyeHne
Bug camocTosTenbHOM pabOThl | BHIIOIHEHH CpeICTBO .
4 b (dac.) CaMOCTOSITEIbHOU
paboThI
. N B CM. CTIHCOK JIUT-
3 Beenenue. [Ipo6ooT60p 1 mpoOONIOATroTOBKA Pabota ¢ HayyHO# nuTepatypoi 1 YO
COOTBETCTB pot Nel,2




CamocTosTeapHas pa60Ta 06yqalom1/1xca

YuebHo-

METOAMYECKOE
Cpoxkn OueHouHoe
Cemectp Ha3zBanue pasnena, TemMbl . TpynoeMkoct obecrieueHue
Bug camocTosTenbHON pabOThl | BEIIOTHEHH CPEICTBO .
;1 b (Jac.) CaMOCTOSITENIbHOM
paboTHI
3 Tunel XUMUYECKUX PEAKIIUNA U MPOIECCOB B PaGora c HaydHoit TuTEepaTypoit HH C 5 vO CM. CITHCOK JIUT-
AHAJIMTUYECKON XUMUHU (MeToaMUECKUE YKa3aH!s) pacmucanue pot Nel 2
M 3aHITUH ITposepka
. . peleHus 3a1adg 1o
Pa6ota ¢ HayuHOl TuTepatypoit CM. CITUCOK JIUT-
3 TuTpuMeTprudecKrue METO bl aHAIN3a 4 TeMe.
(MeToaMUECKHUE yKA3aHNs) put Nel,2
ITpoBepka oryera
1o padore. YO
PaGora c muTepaTypoi. IIpoBepka otuera | CM. CIHCOK JIUT-
3 KucnoTHo-ocHOBHOE TUTpOBaHUE 5
IlonroroBka k KomuIokBuyMy Nel o pabote. YO per Ne 1,2
3 MeTo/1bl OKHCAUTENEHO-BOCCTAHOBUTEINEHOTO Pabota ¢ nmuteparypoii. 3 [TpoBepka otueta | CM. CIMCOK JIUT-
TUTPOBAHUS. ITonroroBka K KOJUIOKBUyMY Ne2 o padore. YO pot Nel 2
IIpoBepka otuera | CM. CIIUCOK JIUT-
o o pabore. YO po1 Ne3,4;
OCHOBBI XUMHUECKOH TEPMOINHAMUKHY .
3 Pabora c nmutepatypoii 4 MeTtoauueckue
TEPMOXUMUHU
ykaszanus UI'Y
«TepmoxumMus»
IIpoBepka otuera | CM. CITUCOK JIUT-
o pabdote. YO poi Ne3,4;
. MeTtoanueckue
3 Xumudeckasi KHHETUKA Pabora c nmutepatypoii 5
ykazanus UI'Y
«Kunetuka u
KaTaJIn3y
IIpoBepka otuera | CM. CIUCOK JIUT-
o pabore. YO pbt Ne3,4;
IIpakTnueckue
3 DNEKTPOABIIKYIIIUE CHIIBI Pabora ¢ nmutepaTypoit 3 paboTHI 11O
JIIEKTPOXUMHH:
yuebHoe nocodue,
Ury, 2013




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-

METOJIMYECKOE
Cpoxkn OueHouHoe

. TpynoeMkocT obecrieueHne
Bun camocTosTenbHOM paboThl | BRITIOJTHEHU CpeICTBO .
;1 b (Jac.) CaMOCTOSITENIbHOM

paboTHI

Cemectp HasBanwie pasnena, TeMbl

IIpoBepka otueta | CM. CIIHCOK JIUT-
o pabore. YO pot Ne3,4.
Kommongnas
3 JlucniepcHbie CUCTEMBI M TTIOBEPXHOCTHBIC SABJICHUS PaGora c mutepaTypoit 3 XUMHS,
METOTUIECKHe
pexoMeHanuu,
ury, 2003

O0muit 00beM CaMOCTOSITETFHON PaOOTHI IO TUCITUILTHHE (JYac) 30

YO — ycTHBIH o11poc

Koumakmmnas paboma mosicem dbvims ayoumopHou, 6HeayOumopHoU, a makice nPposoOUMbCs 8 31eKMPOHHOU UHGOPMAYUOHHO -00PA308AMeNbHOU cpeoe.

Konmaxmnas paboma npu npogedenuu yuebHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYIAM) 8KIIOUAem 8 ceOsi.

3aHAMUsL NIEKYUOHHO20 MUna (eKyuu u unvle yueOHvle 3aHsmusl, npedyCMampusaioujie nPeuMyuecmseniyio nepeoayy yueoHou uHghopmayu neda2osudeckumu
PAboOMHUKAMU OP2AHU3AYUY U (UTU) TUYAMU, NPUBTEKAEMbIMU OP2AHU3AYUeL K Pealu3ayuu 06pa308ameibHblX NPOSPAMM HA UHBIX YCL0BUSX, 00 VUAIOUUMCS),

3AHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPDL, NPAKMUYECKUe 3aHAMUsL, NPAKMUKYMbL, 1a60pamopHsle pabomsi, KOJLIOKSUYMbL U UHblE AHATIO2UYHbLE 3AHSIMUL),

2PYNnogble KOHCYIbmayuu,

UHOUBUOYATILHYIO PADOOMY 00YYAIOWUXCS ¢ Ne0A202UHeCKUMU PAOOMHUKAMU OPeaHU3AYUY U (UTU) TUYAMU, NPUBTEKAEMbIMU Op2anu3ayueli K peaiu3ayuu 00pa3oeameibHbix
NPOSPAMM HA UHBIX YCLOBUSX (6 MOM HUCTE UHOUBUOYATbHBIE KOHCYIbMAYUL);

UHYI0 KOHMAKMHYIO pabomy (npu HeobXo0umocmit), npedyCMampusaouyio Spynnosyto uil UHOUSUOYAIbHYIO pabomy 00yuaouuxcs ¢ nedazo2uieckumu pabomuKamu

opeanuzayuy u (Uin) IUYam, NPUEIEKAeMbIMU OP2AHU3AYUEN K Peanu3ayuy 00pa308ameibHbiX NPOSPAMM HA UHBIX YCIOBUSX, ONPeOeNsieMyI0 OP2aHUu3ayuel CamoCmosmenbHo.




4.3 Conep:xaHue yueOHOIro MaTepHuaJa

4.3.1 Copaep:xkaHue pa3aejioB U TeM M CHUIIITHHbBI

1. Benenue. [Ipo6ooTdop u npo6onoaroroBka

[IpenMeT aHaTUTHYECKON XUMUH, €r0 CTPYKTYPa, MECTO B CUCTEME HAYK, CBSI3b C IPAKTUKOM.
3HaueHue aHATUTUYECKON XUMHUH B HayKe, SKOHOMHUKE U Ipyrux cepax. OCHOBHBIC aHATUTUYECKUE
mpoOJIeMBI: CHIKEHHE TIpefena OOHApYKCHHsS, MOBBIIICHHE TOYHOCTH W U30UPATEIHHOCTH:
obecrieueHrne JKCIPECCHOCTH, aHauu3 0e3 pa3pylieHUus; JIOKATbHBI aHaIu3; JAUCTAHI[MOHHBII
aHayu3. 3HaUCHUE aHATUTHUYECKON XMMHUU B HayKe, PKOHOMHUKE U Apyrux chepax. Bunasl ananuza:
W30TOMHBIN,  SJIEMEHTHBIM, CTPYKTYpPHO-TPYMNOBOH  ((pyHKUMOHANIBHBIN), MOJEKYISAPHBIMH,
BEIIECTBEHHBIH, (pa30BbIiA. XuMHUYecKkue, GU3NIECKUE U OMOJIOTHYECKIE METOIbI aHAIH3A.

[IpeacraBuTenbHOCTH POOKI; TTpo0Oa U 0OOBEKT aHAIM3a, Tpo0da U MeTo1 aHan3a. PakTopkl,
00yCIOBIMBAIOIIIKE Pa3Mep U crIocod 0TOOpa mpecTaBUTeNbHON MpoOsl. OT60p MPod TOMOreHHOTO
U TeTepOreHHoro cocraBa. CriocoObl MOTy4eHUs cpeHel mpoObl TBEPABIX, )KUIKUX U Ta3000pa3HbIX
BeulecTB. [lepBuunas 00paboTka 1 XpaHeHue npoo.

OcHoBHBIE CITOCOOBI MepeBoia MPoOkI B (hOpMy, HEOOXOIUMYO JIJIsl TAHHOTO BUJIA aHATN3A:
pacTBOpEHHE B Pa3IMUYHBIX CpeAax; CIeKaHUe, CIUIaBJICHUE, PA3JI0KEHUE MO/ IEHCTBUEM BBICOKUX
TEeMIIepaTyp, MABJICHHS, BBICOKOYACTOTHOIO paspsia; KOMOMHHpPOBAHHE pA3IUYHBIX MPHUEMOB;
0COOEHHOCTH pa3JI0KEHUsI OpraHnyeckux coenrHeHni. CrocoObl YCTpaHEHHUS U y4eTa 3arpsi3HeHui
Y TIOTEPh KOMIIOHEHTOB MPHU MTPOOOTIOITOTOBKE.

2. Tunbl XMMHYECKHX PeaKIUil U MPOLECCOB B AHATUTHYCCKOH XMMHUH

OcHOBHBIE THMBl XMMHUYECKUX PEAKIUN B AHAIUTUYECKOW XHUMHH: KHCIOTHO-OCHOBHEIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE, KOMIIJIEKCOOOPAa30BAHUS U OCAXKICHMUS.

2.1. KucnotHo-ocHoBHble peakiuu. COBpeMEHHBIE TIPEACTABICHUS O KHCJIOTaX U
ocHoBaHusX. Teopust bpencrena-Jloypu. KuciaoTHble M OCHOBHBIE CBOMCTBA PpPacTBOPUTENEH.
Bydepnsie pacTBopsl U ux cBoiicTBa. bydepnas emkocts. Beruncienne pH pacTBOpoB KUCIOT U
OCHOBaHHWI, CMECH KHCIIOT 1 OCHOBAHHI.

2.2. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DJIEKTPOAHBIN MOTEHIHAN. Y paBHEHHUE
Hepucra. HampaBneHue peakiuii OKUCICHHS-BOCCTAaHOBIEHUs. DakTOphbl, BIHSIONIME HA
HaMpaBlIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

3. TurpumMeTpuyecKue MeTOAbl AHATH3A

Metoasl TuTpuMeTpuueckoro aHanusza. Kmaccudukanus. TpeOoBaHus, npeabsBiseMble K
peakiuu B TUTPUMETPHUUECKOM aHaln3e. BUABI THUTPUMETPUUYECKUX OIPEICICHUI: MPSMOe U

O6paTHOC TUTPOBAHUC. CnocoObl BBIPpAXKXCHUA KOHI.[CHTpaL[I/Iﬁ pacTBOpOB B THUTPUMCTPUH.
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OkBuBaneHT. MomsipHas Macca SKBHMBaJeHTa. [lepBuuHBIE CTaHApThl, TPeOOBAaHUS K HHUM.
@dukcanaibl. Busabl KpuBbIX TUTpoBaHUs. CKauoK TUTpOBaHUs. ToUka S3KBUBAJIEHTHOCTH U KOHEUHAs
TOYKa TUTPOBAHMSL.

4. KHCJI0THO-OCHOBHOE TUTPOBAHHUE

[ToctpoeHne KpHMBBIX TUTpOBaHUA. BiusHuME BEIUYMHBI KOHCTAaHT KHCIOTHOCTH WIIN
OCHOBHOCTH, KOHILICHTpAallMU KHUCJIOT WJIM OCHOBAaHUM, TEMIIEpaTypbl Ha XapaKkTep KpUBbIX
TUTpOBaHUsA. IHIMKATOPBI METOAA HEUTPATIU3ALIH.

5. MeToabl OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHOI0 TUTPOBAHMS.

Ilepmanranaromerpus. IlepBuuHBIE M BTOpPHUYHBIE CTAHIAPTHL. YCJIOBHS IPOBENCHUSA
[IEPMAHTaHATOMETPUUECKUX OIPEAEICHUI.

6. OcHOBBI XMMHY€CKOH TEPMOAMHAMUKH U TEPMOXHUMHUH

6.1 OcHoBHblE TepMOAMHAMHUYECKUE TIOHATHS M onpeneneHus. IlepBbiii  3akoH
TepMoanHaMUKH. [IpumMeHeHne mepBoro 3akoHa TEPMOAMHAMUKU K (U3UYECKUM CHUCTEMaM s
pa3nM4YHBIX TporeccoB. TemmoBoit 3¢ dekt xumudeckoir peaknuu. 3akoH [ecca. CranmapTHOE
COCTOSIHUE W CTaHJAPTHBIC TEIIoBble 3¢ (eKThl. Pa3znuuHble METOIBI BBIUYMCICHUS TEIUIOBBIX
3G PEeKTOB XMMUYECKUX peaKUUi. 3aBUCHUMOCTh TEMJIOBOTr0 3¢ ¢deKTa XMMUYECKOH peakluu OT
Temneparypsl. YpaBHenue Kupxroda.

6.2 Bropoli 3aKOH TepMOJMHAMUKH, €0 (POPMYIMPOBKH U AHAIUTHYECKOE BBIPAKEHUE.
[lonsitTue 00 »SHTponuU. OHTPONMS M TEPMOJUHAMHYECKAs BEPOSITHOCTh. OHTPONMS Kak
TEPMOJMHAMHYECKUA KPUTEPUI CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB B M30JIMPOBAHHOMN CHCTEME.

6.3 Pacuer M3MeHEHHMs SHTPONHH B MPOCTEHIIMX paBHOBECHBIX mporeccax. Iloctynar
[Inanka. I3MeHeHMe SHTPONUU NPU XUMUYECKUX PEAKIUAX.

6.4 TepmoguHaMHUYEeCKHE€ TOTEHIMAIBI: H30XOPHO-M30TEPMUYECKHA ¥  HM300apHO-
n30TepMHUecKuil noTeHuuansl. CBsA3p ¢ MakcuMalbHOW paboToil mpouecca. DHeprus ['mb66ca u
sHeprus 'eapbMronbla Kak KpUTEPUU CaMOIIPOU3BOIBHOCTU IIPOLECCOB U PABHOBECHS.

6.5 Xumudeckoe cpoacTBO. Pa3nnynbie BhIpaykeHHs 17151 KOHCTAHT PaBHOBECHS. Y paBHEHHE
M30TEpMBbI peakiuu. AHanu3 uzotepMbl Bant-I'opda. CranaapTHeli M300apHO-U30TEPMUUECKUMA
MOTEHIIMAJ - KaK Mepa XUMHUYECKOTO CPOJICTBA.

7. XumMH4eckasi KHHeTHKA

Ckopocte xuMHuuecKor peakiuu. MakTophl, BAUAIOMKAE HA CKOPOCTh peakuuu. OCHOBHOMN
ITOCTYJIAT XUMHYECKOW KMHETHKU. MOJEKYISIPHOCTh U TOPANOK peakuuu. KoHcTaHTa CKOpOCTH.
Kunernyeckue ypaBHEHMsI peaklMii IEPBOrO M BTOPOro MHOpsAKOB. BimsHue TemmepaTypsl Ha
CKOpPOCTb ~XMMHYECKOW peakuuu. YpaBHEHHE AppeHuyca. DHEpPrus akTUBAllUM, METOIbI €€
oTpesieNIeHus!.

8. DJIeKTPOABHKYIIIHE CHIIBI

11



[TprurHBI BO3HMKHOBEHMs Pa3HOCTH MOTEHLUAIOB HA PAa3IMYHBIX MEX(a3HBIX I'paHHUIIAX
pa3nena. HepucroBckuii, nud@y3noHHBI W KOHTAKTHBIA MOTEHIMAibl. YpaBHeHHe HepHcra.
Bonoponnstii anekrpos. CTaHAapTHBIE 3JIEKTPOJHBIC MOTEHIUAIBL. THITBI 0OpaTHMBIX JIEKTPOAOB:
NEKTPOABI IEPBOrO0 U BTOPOrO POJa, ra30BbIC, OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. OCHOBHOE
ypaBHeHue D/]C raapBaHMYECKOro 3JIEMEHTa

9. /lucnepcHblie cMCTeMbl H IOBEPXHOCTHBIE SIBJIEHUS

9.1 Komnounnas xumus. OCHOBHBIC TOHSTHA M  ONPEACICHUS AMUCIEPCHBIX CHUCTEM:
IMCIIEPCUOHHAs cpefa, AuciepcHas ¢asza, aucrnepcHocTs. Knaccupukanus AUCHEpCHBIX CHUCTEM.
CriocoOblI 1osTyyeHHsl JUCTIEPCHBIX CUCTEM: METOJIbl JUCIIEPTUPOBAHMS U KOHICHCALIUH.

9.2 TToBepXHOCTHBIE CBOWCTBA AUCIIEPCHBIX CUCTEM: CBOOOIHAS MMOBEPXHOCTHAS PHEPTUSA H
ITIOBEPXHOCTHOE

HaTsokeHue. [loBepxHocTHO-akTuBHBIE (IIAB) M MOBEpXHOCTHO-MHAKTUBHBIE

BCIICCTBA. 3aBHCHUMOCTh MMOBCPXHOCTHOI'O HATSXKCHUA OT KOHICHTPAINH PaCTBOpPa ITAB.

4.3.2 IlepeyeHb 1a00paTOPHBIX padoT

Ne Ne paspena n HanmenoBanue 1a60paToOpHBIX Tpyno- Onenoun | dopmupyem
n/m TEMBI pabot €MKOCTb 13(S ble
JUCLATIIINHBI (uacel), CpPEICTBA | KOMIIETCHIIH
HpaKkTU4ecKas U
IIOJITOTOBKA
1 becena o TexHuKe 1a00PATOPHBIX 1 Vernas | WKnks2
pabot Oecena
2 BBonnas 6ecena. [locyna, TexHuka 1 Pemenne
paboThI B 1abopaTopuu 3a/1a4 Ha
TUTPUMETPHUECKOTO aHAITN3A. IPUTOTOBII
o CriocoOb! BEIpaKEHUS eHHe
= KOHIICHTPAIUH. pacTBOpoB
3 % IIpurorosnenue 500 ma 0,1 H 1 Otuer no
= pacteopa HC1 1 250 mut. 0,1H. JIP
£ pacTBopa KapOOHaTa HaTpHUs.
4 § VYcranosienue ko3 duirenTa 1 Pemenne
é nornpasku pabouero pactsopa HCI TeopeTHuye
5 mo 0,1  pactBopy Na,CO3 CKUX
5 3a1a4
= Ortuer o
2 JIP
> > Ycranosienue kodhpuirenta 1 Ortuer o
nornpasku paboudero pactsopa NaOH JIP
no 0,1 u pactBopy HCI
6 Ornpenenenre Macchl YKCyCHOM 1 Otuer no
KHCJIOTBI B pacTBOpPE, €€ TUTPA U JIP
HOPMAaJIbHOCTH.
7
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8 Pemenue 3agau Ha pacuer 1 KonTpons
pe3yabTaToOB aHanu3a, pacuer pH Has
pPacTBOPOB CHJIBHBIX U CIIA0BIX pabora
KHCTIOT, Oy(epHBIX PACTBOPOB. KomnokBu
YM TI0
METOAY
KHCJIOTHO-
OCHOBHOTO
TUTPOBAHU
s
9 - Memoo nepmanecanamomempuu
= % = VYcTaHoBIIEHHME HOPMAJIBHOCTH U 1 Otuer no | MKmk-32
E % E o = kod(durmenTa monpaBku padboyero JIP
qS) Sc53 pacteopa KMnOs 110 0,05 1
S S8 £ pactBopy H2C2042H.0
8 E [ On Fe? 1 0
22 penenenue copepxkanus Fe B TYET 110
A pacTBope JIP
S < Ornpezenienne TeII0Thl 00pa3oBaHUs 4 Vernas | UWKnk-s.2
S = s KPHUCTaJUIOTHIPATOB COJICH Oecena,
2 % 2 NUCHbMEHH
° 2 E g BIif OTYET
3 = 2 0
= =2 B
SRS BBIMTOJTHEH
= Hoit JIP
OrnpezenieHne KOHCTAHTBI CKOPOCTH 4 VYernas | MWKnks2
S e PEAKIIMK OMBUIEHHS CI0KHOTO Oecena,
§ = a¢upa menoubo (METoI0M NUChbMEHH
z o;) TUTPOBAHHUS ) Bl OTYET
s E 0
= BBITIOJIHEH
Hou JIP
= OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 4 Vernas | UWKnk-s.2
;* . LEenu Oecena,
E( E MHCEMEHH
S o BIif OTUET
2 BBITIOJIHEH
Q) Hou JIP
19 o [ToBepxHOCTHOE HATSKEHHE BOTHBIX 6 VYernas | WKnks2
2= o PacTBOPOB IMOBEPXHOCTHO-aKTUBHBIX Oecena,
Z 35 5 BelllecTB; AncopOuus Ha MCbMEHH
§ of) % E MOBEPXHOCTH pazJielia TBEPI0e TEIO BIif OTYET
SR &R — pacTBop 0
N ° 8 BBIMOJTHEH
= Hoii JIP
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4.3.3 Ilepeyenb TeM (BOIPOCOB),

CaMOCTOSITeIbHOM PadoThI CTYICHTOB

BBIHOCMMBIX Ha CaMOCTOATECJIbHOC M3YUYCHHE

IToaroroska k
YCTHOMY
ompocy (cMm.
BOIPOCHI
TEKYIIEro
KOHTPOJISI)

Tema Bun 3aganue Pexomennyemas NJIK
CaMOCTOSTEIIbHOMN JuTeparypa
paboThl
1 2 3 4 5)
[Tpo6GooTbop u Pabora c [ToaroToBka k CM. criucok WNKrnk-3.2
poOONOArOTOBKA JUTEPATYpPOU YCTHOMY ut-pel Nel,2
co0eceI0BaHUIO
THOBI XUMHUYECKUX Pabora c IToaroroBka k CM. CIIMCOK
peakuuii u JUTEPATYpPOU YCTHOMY ut-pel Nel,2
MIPOLIECCOB B co0ece10BaHuUI0
AHATUTHYECKOM
XUMHH
Tutpumerpuueckue Pabora ¢ Pemenue 3anau CwM. cicok
METO/IbI aHATH3a JTUTEepaTypoit 0 TeMe. uT-pel Nel,2
Hanucanue
ot4eToB 1o JIP
Kucnotho- MOATOTOBKA K Hanucanue CwM. criucok
OCHOBHOE kosmokBuymy Nel | orgeroB mo JIP | aut-per Nel,2
TUTPOBAHUE
MeTto b1 MOATOTOBKA K MOATOTOBKA K CwM. cicok
OKHCJIUTENBHO- KoutokBuymy Ne2 | cobecenoBanuto | JuT-pei Nel,2
BOCCTaHOBUTEJIBHOT
0 TUTPOBAHUA.
OcHOBBI Pa6ora c Hanucanue CMm. criicoK Jut-
XUMHUYECKOM JIUTEPATYPOI oT4eToB 110 JIP. per Ne3,4.
TEPMOJUHAMUKHU U [ToaroroBka k
TEPMOXUMUH YCTHOMY
ompocy (cMm.
BOIIPOCHI
TEKYILEro
KOHTPOJISI)
Xumuueckas Pa6ora c Hanucanue CMm. criicoK Jut-
KUHETHKA JIUTEPATYPOI oT4eToB 110 JIP. per Ne3,4.
ITonroroska k
YCTHOMY
ompocy (cMm.
BOIIPOCHI
TEKYILETro
KOHTPOJIST)
DNEeKTPOABUKYIIIHE Pabota ¢ Hanucanue CM. CIMCOK JINT-
CHITBI JIUTEpaTypoit ot4eros o JIP. per Ne3,4.
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HucniepcHbie Pabota c Harnucanme CM. CITHCOK JIUT-
CUCTEMBI U JUTEPATypOU otueros 1o JIP. per Ne3,4.
IIOBEPXHOCTHBIE [ToaroroBka k

SIBIICHHSI YCTHOMY

omnpocy (cM.
BOIIPOCHI

TEKYILEro

KOHTPOJISI)

4.3.4 MeToanueckue yKa3aHus 10 OPraHU3ANMH CAMOCTOSAITEILHOMH padoThI CTY/1€eHTOB

CamocrosTenbHas pa60Ta CTYACHTOB, CBA3aHHAs C HOI[I"OTOBKOI‘/'I OTYECTOB 110 BBIITOJIHCHHBIM

na0opaTOpHBIM paboTaM, 3aKpeIyICHHEM TEOPETHYECKOT0 MaTepuasia B BUJAE pEIICHUH 3a7ad U

IMOATOTOBKEC K KOJIJIOKBUYMaM U YCTHOMY CO6CCCIIOB8,HI/IIO, IMPOBOAUTCS BO BHCAYAUTOPHOC BPCMHI.

CrtpykTtypa oTuera no jgabopaTtopHoii padbore:

A A

Hazpanue paboty
Lens paboTsI.

Xon paboThl.
XUMu4ecKkasi peakuusi.

Brimonnenue PaCUYCTHBIX 3a,[[aHPII>i B COOTBCTCTBUU C MCTOANYCCKUMH YKAa3aHUIMU K KaHCﬂOﬁ

pabore.

6. BwIBOJ (Ha OCHOBE TIOJTyYEHHBIX PE3yJIbTATOB).

HpI/IMepLI pCHICHU TUIIOBBIX 3aia4 NPCACTABJICHBI B pPEKOMCHAYCMbBIX y‘IC6HBIX IMOCOOHSX U

3aJJayHuKax. MeToaudecKkue PEKOMEHAAlIU 110 BBIITOJHCHUIO U 06pa60TI<e OKCIICPUMCHTAJIBHBIX

JMAHHBIX 10 KaxJaou JjabopaTopHOW paboTe oOmucaHbl B METOAUYECKHUX PEKOMEHIAITUSX,

MO/ITOTOBJIEHHBIX MpenoAaBaTensiMu Kadeapsl (CM. TPUIIOKEHUS).

1

HImuar A.@., CkpunoB H.U. Kunetnka u karanu3 (METOAMYECKHE PEKOMEHAAIMH K
npaktukymy). Upkyrck: Upkyr. roc. ya-t, 2009. — 42 c.

berosa M.B., T'y6aiinynuna O.B., Cycnos J[.C. Ilpaktuueckue paboThl 10
ANEKTPOXUMHUHU (METOJUYECKHE pPEKOMEHAAMH K MpakTUKymy). Mpkyrck: MpkyT. roc.
yH-T, 2013. - 144 c.

beikoB M.B. Matemaruueckas 1 rpagudeckas o0paboTka GU3NKO-XUMHUUECKUX JAHHBIX
/ M.B. beikos, /[.C. Cycnos, B.C. Tkau — Upkytck: u3a-so UT'Y, 2015. — 100 c. (50 3k3).
benpix JI.b. Komnonanas xumus / JI.b. benbix — Upkyrck: u3a-so UT'Y, 2003. — 46 c.
(200 7K3).
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4.4 TpumepHasi TeMaTHKA KYPCOBBIX padoT (MPoeKToB) (npu naiuuuu)

He npeoycmompeno.

5 YueOHO-MeTOAUYECKOE U MH(POPMAIIMOHHOE O0ecTieYeHre JUCHUILIUHBI (MOTYJIs)

5.1 OcHoBHasi quTEpaTypa

1. Xaxanuna T.W., Hukutuna H.I'. AnanuTrueckast Xumusi: (3J€KTPOHHBIN pecypce):
yueb.1mocobue s 6akanaBpos 3-e uzn. ucnp. u gom. M3a. OO0 «U /] FOpaiit», 2012.Pexum
nocryna: D43 «bubnuorex»

2. KaproB 10.A., Caoctun A.Il. Metoasl mpobooTOOpa W MPOOONOATOTOBKH.
(anmextpoHHbIi pecype): yued.mocodue/F0.A. Kapnos, 2-¢ u3n.-M.: bunom. JlaGoparopusi 3HaHHH,
2012 .Pexxum noctymna: U3 «bubmmorex»”

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

4. Epemun, B. B. OcHoBbl ¢Qusnueckoit xumuu. Teopuss u 3amaun. Yactp 2
[Dnextponnsblii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopust 3nanwmii, 2013. - 263 c. - (Y4eOHUKH AJIs BBICIIEH MIKOJBI). - Pexkum moctymna: DbC
"NznarensctBo "Jlanp". - Heorpanuy. qoctym. - ISBN 978-5-9963-2107-0

5.2 JlonmosHuTebHAS JUTEPATypPa

1. Kynpsmesa, H.C. ®usuyeckas xumust [DIeKTpoHHBIM pecypc]| : yuel. ist
OaxanaBpoB, yueO. nns ctyad. By3oB / H. C. Kynpsmesa, JI. I'. Bongapesa. - OBK. - M. : IOpaiir,
2012. - (bakanaBp). - Pexxum nocrymna: OU3 "bubmmorex". - Heorpanwu. goctym. - ISBN 978-5-9916-
1293-7

2. benoa, M.B. [Ipaktuueckue paboTsl o 3nekTpoxumui [ Tekct] : yueO. mocobue / M.
B. Benoga, O. B. I'y6aitnynnuna, /1. C. Cycnos ; pen.: B. C. Tkau, B. B. CmupnoB ; Upkytckuii roc.
yH-T. - Upkytck : U3a-Bo UT'Y, 2013. - 144 c. ; 20 cm. - bubnmorp.: c. 141-142. - ISBN 978-5-9624-
0911-5 : 15 sk3.

3. boikoB, M.B. Maremarnueckass u rpadpuueckas oOpabOTKa (UINKO-XUMHUECKHUX
nanHbIX [Teket] : yueb. mocobue / M. B. brikos, /1. C. Cycnos, B. C. Tkau ; peu.: A. . Bunsmc, U.
C. Ilerpymun ; UpkyT. roc. yH-T, XuM. (hak. - Upkyrck : U3a-Bo UT'Y, 2015. - 91 c. ; 20 cm. - ISBN
978-5-9624-1292-4 : 9 5k3.

5.3 Ilepuoauyeckue u3nanus (Mpu HeOOXOAUMOCTH)

HET HCO6XOI[I/IMOCTI/I;

5.4 Cnucok aBTOPCKHX METOAUYECKUX pa3padoTok

B DUOC UT'Y (https://educa.isu.ru/course/view.php?id=47420) pa3memieHbl METOIUYCCKHE
yKa3aHUs K JJabopaTOpHBIM paboTam:

1 [munr A.®., Cxkpuno H.M. Kuneruka u katanus (METOAMYECKHE PEKOMEHIAIMU K

npaktukymy). Upkyrck: Upkyr. roc. ya-t, 2009. — 42 c.
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4
5
(200 k3).

benmosa M.B., T'ybaiinymuaa O.B., Cycnos J[.C. IIpaktuueckue pabOThI 10
ANMEKTPOXUMUU (METOTUYECKHIE PEKOMEHIANH K MpakTUKymy). Mpkyrck: UpkyT. roc.
yH-T, 2013. - 144 c.

beikoB M.B. Matemarudeckas 1 rpadudeckas 00padoTka PU3NKO-XUMHUECKUX JaHHBIX
/ M.B. brikos, JI.C. Cycnos, B.C. Tkau — Upkytck: uzn-so MI'Y, 2015. — 100 c. (50 3k3).
Makapos B.A. Tepmoxumusi / B.A. Makapos — Upkyrtck: uza-so UI'Y, 2003. — 36 c.
benwix JI.b. Komnounnas xumus / JL.b. bensix — Upkyrcek: u3a-so UT'Y, 2003. — 46 c.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
http://www.msu.ru/libraries/

JlaHHBII UHTEPHET UCTOYHUK — CAHT HAyYHOH OMOIMOTEKH MOCKOBCKOTO
rOCYJapCTBEHHOTO YHHBEPCHUTETA.

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

JlaHHBII UHTEPHET UCTOYHUK — CAaT MOCKOBCKOTO rOCYIapCTBEHHOTO YHUBEPCUTETA
(ctpanumna kadeapsl GU3NISCKON XMMHUH), Ha KOTOPOM ITPEACTABICHBI

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

JlaHHBIN MHTEPHET HCTOYHUK — caiT KOKHOTO (heepaibHOTO YHUBEPCUTETA (CTpaHUIA
kadenps! GpU3HUECKOi XMMUH), Ha KOTOpoM TipenacTaniensl Jekuuu C. U. JleBueHkoBa

1o (hu3nYecKoit ¥ KOJUIOUHON XUMHHM, IPOrpaMMa Kypca U JInTepaTypa

6 MarepuajibHO-TeXHHYECKOe o0ecredeHne TUCHUNINHBI

6.1

YuebHo-1200paTOpHOE 000PYT0BAHUE!

3aHsaTHs MMPpOBOJATCA B CIICHUAIM3UPOBAHHBIX J'Ia60paT0pI/ISIX Kaq)enpm aHAJIUTHYECKOM

xumud (aya. 232 u 233) u kadeaps! Gpuszndeckoit u kowtonaHoi xumuu (aya. 308, 309, 313)

6 xopmyca UT'Y
- 1abopaTopHbIE MPAKTUKYMBbI OCHAIIEHHBIE CIIEIYIOINM 000PYI0BaHHEM:
Ne n/n | HaumeHoBanue KonngectBo

1. | AnanuTuyeckue BeChl 6
2. | [unerkn KaX/IOMY CTY/ICHTY
3. | bropetku KaX/IOMY CTY/ICHTY
4. | KonGsl 1u1s TUTpOBaHUS KKJIOMY CTYACHTY
5. | mumHApH KaXJIOMY CTY/ICHTY
6. | MepHble KOJIObI KaXJ/IOMY CTY/ICHTY
7. | Nonomep DB-74 8
8. | PH- metp pH-410 xoMOMHUpPOBaHHBIH 3
9. | Vaprparepmocrar UTU -4 4
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10. | Memaska ¢ snekrponpuBogoM | YP ML -2 3
11. | Komopumerp 6
12. | Cocynp! JIproapa 4
13. | MarautHas Memnaaka 7
14. | Memaska 3JeKTpudecKas 9
15. | BertsbxHOH mKad 6
16. | Cymmienenii mkadp CHOJI -3,5 3
17. | Anmapar Kurma 2
18. | Menublii 1eKTPOA 6
19. | IIuHKOBBIN AIEKTPOT 2
20. | TlnaTuHOBBIN AIIEKTPO]T 7
21. | XnopcepeOpsHbIN IEKTPOT 8
22. | Tepmomerp bakmana 17
23. | DIEeKTPOIUIUTKA 10
24. | DnexkTpoiuTHYecKas siuerka 7
25. | Topcuonnsie Becoi  WAGA TORSYINA - WT 3
26. | Becwl Tum KOA 10 1
27. | Texanueckue Becei BJITK -500 1
28. | CexyHnomep 8
29. | Tepmometp 10
30. | HtaruB ¢ mpoOupkamu 4
31. | HabGop xumuueckoi mocy sl ( TNIOCKOJAOHHBIE KOJIObI, CTAKaHbI, | K&KJOMY CTYACHTY
MEpPHBIE KOJIOBI T.J1.)

6.2 IIporpammHoe obecnieyeHue

6.3 TexHuueckue u 31eKTPOHHbIE CPeICTBA

7 OOpa3oBaTesibHbIE TEXHOJIOTHH

B mporecce u3ydeHHs] TUCIUILUIMHBI HMCIONB3YIOTCS Kak (OpMBI OOyUEHHUS: TEXHOJOTHS
O00BSICHUTENbHO-UIUTFOCTPATUBHOTO 00BICHEHUH, TIEKIINHU, 00bICHUTEIHHO-MILTIOCTPATUBHBIN METOT
C JIEMEHTaMH TPOOJIEMHOTO H3JIOKCHHSI, KOHTPOJIbHBIC U JIA0OpaTOpPHBIE PabOTHI, KOJUIOKBHYMBI,
paz00p KOHKPETHBIX CUTYaIIHi.

Axmusnvie ¢opmei 00yuenusn. Ha 1abopaTOpHBIX 3aHATHIX, KOTOPbIE COCTaBISIOT Ooiiee
MOJIOBUHBI OT KOHTAKTHOW pabOThl, KaXIbIi CTYACHT BBITIONHSAET J1a00OpaTOpHYIO padoTy
uHAUBUAYyanbHO. Takoil BuA opraHu3anuu OOy4dyeHHUs CHOCOOCTBYET HPHOOPETEHHIO HAaBBIKOB
CaMOCTOATCIIBHOIO BECACHHA SKCIICPUMCHTAJIBHBIX pa60T, MMPaKTUYCCKHUX HABBIKOB 06pa1ueH1/1$[ u

pa6OTBI C PpPa3jIMYHbIMU XHUMHUYCCKHUMU BCHICCTBAMU U J'Ia60paT0pHBIM 06OPYI[OB3.HI/ICM,
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M3MEpUTENIbHON anmnapaTypoil, OpraHu3alMd METOJAMKH SKCIIEPUMEHTaIbHBIX PadOT, COCTaBICHUS
MIPOTOKOJIOB OTYETOB XHWMHUYECKHX HKCIIEPUMEHTOB, a TAKKE MPAKTUYECKOTO IOATBEPKIACHUS
TEOPETHUYECKUX MOJOKEHUN aHATUTHUYECKON XUMHUHU, TEPMOXUMHUH, DJIEKTPOXUMHH, XUMUUYECKON
KHUHETUKH, KOJUTouJHOM XuMuu. [ToAroToBKka 0T4eTOB IO Kax 101 1abopatopHoit padote popmupyer
yMEHHE MPOBOAWTH MEPBUYHBIM aHAIM3 pPE3yJIbTaTOB C Y4YETOM OOIIMX 3aKOHOMEPHOCTEH,
(hopMyIMpyeMbIX B paMKax JUCHUIUIMHBI, IPEACTABIATh PE3YNIbTAThI OMBITOB U PACYCTHHIX PadoT,

IrpaMOTHO ()OPMYIIUPOBATH BBIBOJIBI.

8 OIIeHO‘lHLIe MaTepuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA H HpOMe)KyTO'lHOﬁ aTreCTanum

8.1 O6mue cBenenust
Ouenounsie cpeactra (OC):
O1eHOYHBIE CPENCTBA TEKYIEro KOHTPOJIS: MPOBEPKa OTUETOB 110 J1ab0paTOpHBIM paboTam,

KOJUIOKBUYMBI, YCTHOC CO6€C€I[OB3.HI/I€.

8.2 Bompocsl 1151 codece0BaHUsA, IPUMeEPbI KOHTPOJBbHBIX Pa0oT, IpUMepbl BOIIPOCOB
K 3a4eTy

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

1. CymHocTh TUTPUMETPUYECKOTO METOJa aHajlu3a (YTO TAaKoe THUTPOBAHUE, MEPBUYHBIE U
BTOPUYHBIC CTAHIAPTHI, WCXOJHBIC BEIIECTBA W TPEOOBaHHS, NPEIBSBISEMbIE K HWCXOJHBIM
BEIIIECTBAM. )

2.CnocoObl TUTPOBAHUS: TIPSIMOE U 0OpaTHOE.

3.CriocoObl BbIpaXKEeHUsI KOHIIEHTPALUMU B TUTPUMETPUH: MOJIIpHOCTH (M), HOpMalbHOCTh (H
win N), tutp (T), Tutp no onpenensemomy BemiectBy (Tam).

4.Pacuer pH B pacTBOpax CHJIBHBIX U CJIa0bIX KMCIOT U OCHOBAaHUM.

5. bydepnsie pactBopsl, OydepHas emkocTs, pacuer pH OydepHbIX pacTBOpOB.

6. KpuBass TUTpOBaHUSI CHJIBHON KHUCIIOTHI CHUJIBHBIM OCHOBaHMEM. Buja KpuBOii, ¢akTopsl,
BIIMSIFOIIIME HA BEIMYMHY cKauka pH, BEIOOp MHAMKATOpA.

7.VlHOuKaTOpEl METONa HEHTpalHM3aliu, WHTEpBAI Tepexoja HWHIMKATOpa, I0Ka3aTelb
TUTPOBaHMS UHAUKATOpA.

8.Pemienne 3agauy: NPUTOTOBIEHHE PACTBOPOB ONPEACICHHON KOHIEHTPALlMU, pacyer
pe3ynbTaToB aHanu3a, pH pacTBopos.

Bompocs k komokBuyMmy Ne2
no meme «OKucaIumenbHO-60CCMAHOBUMENbHOE MUMPOBAHUE)
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1. OKucCIUTENHbHO-BOCCTAHOBUTENIbHBIE PpPEAKLIMW B  aAHATUTHYECKOM XHUMHUHU  (peaKuuu
OoOHapyKEHHsI, PACTBOPEHHSI OCaIKOB, IPUMEHEHHE B KOJIMYECTBEHHOM aHAJIM3E)

2. CranmapTHeId MOTeHIMAN, ypaBHeHue HepHcra. BrnusHue craHgapTHOrO HoTeHIHMAaiIa Ha
HarpaBjieHue peakunu. PakTopsl, BIUSAIOIINE HA CKOPOCTh PEAKIUU.

3. IlepmanranaTomeTpuueckoe TUTpoBaHue. Pabounii 1 KCXOAHBIN pacTBOpHI, BIusHue pH Ha
IIPOTEKaHWE peaKkUMU. PacueT SKBUBAJIEHTOB BEIIECTB, YYacCTBYIOIIHUX B PEAKLUU OKUCICHMS-
BOCCTAHOBJICHHUSI.

4., Penrenue 3amad.

[Tpumep KOHTPOIBHOM pabOTHI

buner Nel
Paccuuraiite HaBecky NaOH, neo6xonumyto st mpurotosienus 250 miu 0,1 H pacTBOpa.

2. Paccunraiite pH pactopa B 250 M kotoporo comepxkntcs 0,52 T HCOOH (K e =107)

3. Ckonbko rpammoB H2C204 comepkuTCs B pacTBOpE, €CIIM HA €r0 TUTPOBAHKE 3aTPadueHo 8,5 M
0,1 H pactBopa NaOH

4. B 100 mxn pactBopa conepxutcs 0,2 r NaOH. Paccuuraiite TUTP, HOpMaIbHOCTb, MOJIIPHOCTh U

TUTp AaHHOro pacteopa no HCIL.

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

mi 0,1 H pactBopa NaOH

B 200 mn pactBopa copepxkutcs 1,2 r H2SO4. Paccunraiite THTp, HOpMaNbHOCTb, MOJIIPHOCTD U TUTP
nanHoro pactsopa 1o Na2CO:s.

Paccunraiite HaBecky NaxCOs, HeoOxoqumyro it mpurotosienns 250 mut 0,1 H pactopa.

4. Paccuuraiite pH pactBopa B 250 M koToporo coaepxutcs 0,365 r HCI.

ITpumep TecToBOrO 3a8aHUA
BAPUAHT 1.
Hncempykuua: Bvibepume 6epHulii, o auiemy MHEHUIO Omeemn.

1. Yame Bcero B KayecTBe CTAaHAAPTAa AJsl YCTAHOBJEHHMS THTPAa PACTBOPOB KHCJIOT
HCIOJb3YIOT:
a. Na2COs 6.Ba(OH), B. KOH r. CsHs(COOH)COOK — ruapodranar kanus
2. HutepBan pH n3mMeHeHHs] OKPACKHM MHIMKATOPA 3aBUCHT OT:
a. Kyuce. MHIMKATOpA
0. KOHIIEHTpAIIUKN UHAMKATOpa
B. NHTEHCHUBHOCTH OKPACKH MHIMKATOpa
r. pH tutpyemoro pactsopa
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3. Touka HeliTPaIbHOCTH COBNAJAeT C TOYKOIi IKBMBAJEHTHOCTH IPU TUTPOBAHUM B
BOJHBIX pacTBOpax:
a. c1a0Ool KUCIIOTHI CUJIBHBIM OCHOBaHUEM
0. c1ab0ro OCHOBaHUSI CUIILHOM KHCIIOTOM
B. CUJIBHOM KHUCJIOTHI CHIIBHBIM OCHOBAaHHEM
T. CUJILHOTO OCHOBAaHHUS €1a00i KUCIOTON
. CUJIBHOM KHUCIOTBI CHa6BIM OCHOBAaHHCM
4. Beauuuna pH B Touke 3KBHBAJEHTHOCTH 00JIbIIe 7 MPU TUTPOBAHMU:
a. CHJTIbHOM KMCJIOTHI CHIIBHBIM OCHOBaHHEM
0. c1a00i1 KUCIIOTHI CUIIBHBIM OCHOBaHUEM
B. CJIa0OT0 OCHOBAHHUS CUIIBHOW KHCIIOTOM
T. CUJIBHOTO OCHOBAHHUS CHUJIBHON KUCIOTOM
5. Moasipuas Macca 3xBuBajieHTa H2SOs4 mpu THUTPOBAHUH ee CTAHIAPTHBIM PacTBOPOM
NaOH ¢ unaukaTtopoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLKs PacTBOPa ITO:
a. KoJim4uecTBo r-moseit BemiectBa B 1000 mut pactBopa
0. KOJIM4YEeCTBO r-MoJjeil BemecTBa B 1 MJ1 pacTBopa
B. KOJIMYECTBO T. BemiecTBa B 100 M1 pacTBopa
T. KOJIMYECTBO T BellecTBa B 1 Mi1 pacTBopa
7. HopMmajbHasi KOHIIEHTPAaIUsl pacTBoOpa:
a. Macca (r) pacTBOpeHHOT0 BemiecTBa B 1 Mi1 pacTBopa
0. KOJINYECTBO MOJIb-3KBUBaJIEHTOB BemecTBa B 1000 Mt pacTtBopa
B. OTHOIIIEHHNE KOJIMYECTBa BEIIECTBA MOJICH B pacTBOpe K 00bEMY pacTBOpa
8. Ha BeJIMYMHY CKaYKa HA KPUBO KHCJIOTHO-OCHOBHOIO TUTPOBAHUS BJIHSET:
a. KOHCTaHTBI JUCCOLUAIIUU KUCIOTHI U OCHOBAHUS
0. KOHLIEHTpaLKs TUTPaHTa
B. KOHIICHTpAIIMsI OIPEIEIIeMOro BellecTBa
T. BCE [IEPEUNCIICHHbIE (PAKTOPBI
9. K 0ydepHbIM pacTBOPaM MOKHO OTHECTH:
a. pacTBOPBI, COCTOSIIINE U3 cT1a00r0 OCHOBAHUS U €ro COJIU
0. pacTBOpPBI, COCTOSIIINE U3 CUIILHON KUCIIOTHI U €€ COJIH
B. PacTBOP COJIN CJ1a00M KUCIIOTHI U CUJILHOTO OCHOBAHMUSI
I. PACTBOPBI CUJILHOTO OCHOBAHMS U €T0 COJIU
10. Moasipuass Macca IKBHBAJIEHTA MEePMAHIAHATA KaJIus JUIS pPeakluil, MPOoTeKawIMX B
KHCJION cpele paBHA:
a. M/4 6. M/5 B. M/2 r. M/3

Ilepeyennb BONpPoCoOB /1711 YCTHOTO onpoca (cobece0BaHMSA) 10 AHATUTHYECKOH XUMUH,
(puzuyecKor M KOJIJIOMIHOH XMMUH

Tewma: [Ipo6ooT60op 1 MPoOONIOATOTOBKA
- Ilpenmer wm 3amaun aHanUTUYECKOM XUMHUHU. OCHOBHBIE CTaJUM aHATUTUYECKUX
onpeaenenuil. [Ipo6ootdop u ero 3Hauenue. TexHruka oT00pa nNpeACcTaBUTENbHON MPOOBI
TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX BEIIECTB, OMOIOTHYECKHUX TPOO.
- Cnoco6s! paznoxeHus npo0 (MOKpPBIH U CyXOi).
Tema: KHCIIOTHO-OCHOBHBIE PEAKIUH.

- Honnoe npoussenenne Boasl, PH.
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Henocrarku teopum KHCIOT WM OCHOBaHW AppeHuyca. [IporonuTuueckas Teopus
Bbpencrena-Jloypu, ee 10CTOMHCTBA, OTPaHUYEHUS.

Brruucnienne pH pacTBOpOB CHIIBHBIX M CIIA0BIX KUCIOT M OCHOBAHUU MPH JOCTATOYHO
BBICOKMX UX KOHLEHTPALUAX.

bydepubie pactBopel M uX cBoiictBa. bydepHas emkocTh, €€ 3aBUCHUMOCTb OT

KOHIIEHTPAIlMU KOMIOHEHTOB. Berancnenue pH OydepHbIX pacTBOPOB.

Tema: OKHCIUTEIBFHO-BOCCTAHOBUTCIIHHEIC pcakuuu

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC PE€aKIMK U OCHOBHBIC ACIICKThI MCIIOJIb30BAHUS HUX
B aHAIMTHYCCKOM XHUMUHU, CTaH,I[apTHBIe IMOTCHIHAJIbl U YPAaBHCHUE HepHCTa. Biusane
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIMUAJIOB Ha HAIPAaBJICHHUEC OKUCIUTCIIBHO-

BOCCTaHOBHUTCIIbHBIX pCaKHHﬁ.

Tema: KucimoTHo-ocHOBHOE TUTPOBAHHUC.

CymHOCTh THUTpUMETpUYECKOrOo aHanu3a. OCHOBHBIE IIOHSTHS, HCIIOJIB3yEMBIE B
TUTPUMETPUU: TUTPOBAHKE, IEPBUUHBIE U BTOPUYHBIE CTAHIAPThI, UICXOAHbIE BEIIECTBA,
MOMEHT SKBUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UH/IMKATOPbI TUTPOBAHMUS.

OOu1re TpeOOBaHM K PeaKLUsAM, JeKaIUM B OCHOBE TATPUMETPHUUECKUX OIPEICIICHU.
Tunbl peakuuii, HCIONB3YEMbIX B TUTPUMETPUH, KiIacCUPUKALMSI  METOIOB
TUTPUMETPHUH.

CrniocoObl TUTpOBaHus, puMepbl. CriocoObl BbIpaXKEHHS] KOHLEHTPALUU B TUTPUMETPHUH.
Kosdduunent nonpasku. VicxoaHble BeliecTBa B TATPUMETPUH U IIPEABSBIsIEMbIE K HUM
TpeboBaHus. CrnocoObl yCTAaHOBJIECHUSI KOHLIEHTPAI[MH PACTBOPOB.

Teopust KHUCIOTHO-OCHOBHBIX MHJMKATOpOB. MHTepBasl mpeBpalieHus HWHAUKATOpA,
MoKa3zaTesb TUTpoBaHus. HAMKaTOpHBIE OMMOKH, X pacueT. OOIuit mMoaXxo/1 K BEIOOPY
MHJMKATOpa.

@DaxTOppl, ONpPEIENSIOIINE BEIWYMHY CKAauyka Ha KPHUBOHW KHCIOTHO-OCHOBHOTO
TUTpPOBaHUA. TUTpOBaHUE CUIIBHBIX KUCJIOT CHJIBHBIM OCHOBAHMEM M CJIa0BIX KUCJIOT

CWJIbHBIM OcHOBaHHeM. OOImuMii BUJI KPUBBIX TUTPOBaHUs. BIOOp MHIMKATOpA.

Tema: MeToabl OKHCIUTEILHO-BOCCTAHOBUTEILHOTO TUTPOBAHUA.

MeTobl OKHCIIEHUA-BOCCTAHOBJICHUS B TUTPUMETPUH, UX KJIaCCH(PUKAIIUS.
[Iepmanranatomerpus. [lepBuuHble M BTOpUYHBIE CTaHAAPTHI. MHAMKATOPHI, TpUMEDPHI

ONpeICIICHUMN.

Tema: OCHOBBI XHMHUUECKOM TCPMOANHAMUKU U TCPMOXUMHUU

C(I)OpMyHI/IPYﬁTe U HAUIOIATC MATCMAaTUYCCKOC BBIPAKCHUC TICPBOI0 3dKOHaA
TEPMOIAUHAMUKHU.

UTto 00111€T0 1 B UeM 3aKITI0YAETCS PA3IMIHe MKy TETUIOTON 1 paboToin?
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Tema:

Kakue u3 ¢yHKIMI: BHYTPEHHSST SHEPTUs, SHTANIBIINA, TEIIOTa U paboTa OTHOCSITCS K
(GYHKIIUSM COCTOSIHHSI, a Kakue - K QyHKIUAM mporecca? B uem pasHuia Mexmay HUMu?
Hanummre MaTeMaTHdecKkue YpaBHEHUS, IIO3BOJISIONIME pPACCUUTATh H3MEHEHHE
BHYTPEHHEH HHEpruM, M3MEHEHHE SHTAJbIHNH, TEIUIOTY M paboTy IJs MpPOLECCOB
M30TEPMHUUYECKOTO, H30XOPHOTO, H300apHOro, aauabaTH4YEeCKOro  pacIIUpeHUs
UCaIBHOTO ra3a.

coctosinus I B coctosinue 11 11 mporeccoB, MPOBECHHBIX 00paTUMO M HE0OpaTUMO?
Uro Ha3bIBaeTcs TEIUIOBBIM 3(PPEKTOM XUMUUYECKON peaKkIuu?

CrpaBeasiuB M BBIBOJ CTYJEHTA, CIEIAHHBIN MOCJE ONpeleeH s TeIIOThl CTOPaHUs
OpPraHU4YecKoro coenuHeHus «B kajmopumerpuyeckoir O6omOe mporecchl HIYT TpU
nocTosiHHOM 00beMe. T.k. AV=0, a AH=AU + PAV, 1o Torma AH = AU»?
CdhopmynupyiiTe BTOpOI 3aKOH TEPMOIAMHAMUKM M HAIWIIMTE €r0 MaTeMaTHYeCKOe
BBIp@XEHHE JIJIs1 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCOB.

Kakoii 3aK0H TepMOIUHAMUKHN HY>KHO MCIIOJIB30BATh ISl pacyeTa M3MEHEHUS SHTPOIUN
CUCTEMBI IpU IPOTEKaHUU 00paTUMOro mporecca?

Kak paccumTtarh HM3MEHEHHE OSHTPONHH CHCTEMBI IPH TNPOTEKaHUH HEOOPaTHMOTO
nporecca?

3aBHCUMOCTbH U3MEHEHHS SHTPOIUHU B XOJ€ XUMUYECKON PEaKIIHH.

CBoOogHast HEPrusi XUMHUYECKON peakiuu. CBs3b CBOOOJHON DHEPTHHM XUMHYCCKOM

peaxkiuu ¢ MaKCUMaJIbHOM paboTOM.

XuMH4ueckasd KUHETUKA

Uro0 Takoe CKOPOCTh XMMUUYECKOW pEeaKIuu.

Cdhopmynupyiite GpakTOpbl, BIUSIOIINE HA CKOPOCTh PEAKIINU.

OcCHOBHOH NOCTYJIaT XUMUYECKON KUHETUKH. MOJIEKYIISIPHOCTh U TIOPSAJIOK PEaKIINH.
YUTto Takoe KOHCTAaHTa CKOPOCTH XUMHWYECKOM peakuuu. KnHernueckue ypaBHEHUs
peakLuil IEpBOro U BTOPOro MOPSIKOB.

B dem 3akirouaercs BIMSAHUE TEMIEPATypbl HAa CKOPOCTb XUMHUYECKOM PEaKLHUHU.

YpaBHenue AppeHnyca.

Tema: DIIeKTpOABHUKYIIHE CHUITBI

CohopmynupyiiTe NPUUMHBI BOZHUKHOBEHMS PA3HOCTU IOTEHLHAIOB HA Pa3JIMYHBIX
MexX(a3HbIX TpaHHIIaX pa3zena.

Hammmmre ypaBaenue Hepaera.

Tunsl 00OpaTUMBIX 3JIEKTPOJIOB: AJIEKTPOJABI TEPBOrO U BTOPOrO poja, Ta30BhIE,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBbHBIE.

OcHoBHOE YpaBHCHHC 3I[C TaJJbBAHUYCCKOI'O 3JICMCHTA
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Tema: ﬂI/ICHepCHBIe CHUCTEMBI U ITOBEPXHOCTHBIC SABJICHHUA

10.

11.

12.

- Uro Ttakoe kosutouaHass XUMHs. OCHOBHBIE NOHSTHUS U  ONPEACIEHUS TUCIEPCHBIX
CHCTEM: AUCIIEPCUOHHAs cpefia, AucnepcHas (asa, TUCIepCHOCTb.

- IlpuBenure crnocoObl MOMYYEHUS AUCIEPCHBIX CHUCTEM: METOABI AUCIEPTUPOBAHUS U
KOH/IEHCAllUU.

-  KakoBble OCHOBHBIE IOBEPXHOCTHbBIE CBOWCTBA AUCIIEPCHBIX CUCTEM

- Uro Takoe noBepxHOCTHO-akTUBHbIE (IIAB) M nOBEpXHOCTHO-MHAKTUBHBIE BEILECTBA.

3aBHCHUMOCTh MMOBCPXHOCTHOI'O HATAKCHUA OT KOHILICHTPAIUH PACTBOPA ITIAB.

[TPUMEPHBIN ITIEPEUYEHb BOITPOCOB 1 3AJJAHUH K 3AUETY
[Ipenmer u 3a1a4n aHATUTHYECKOW XUMUU. OCHOBHBIE CTa/IMU AHATUTUYECKUX ONPEICTICHHA.
[Ipo6GooT6op u ero 3HaueHue. TexHuka 0TOOPA MPeICTABUTEIBHON POOBI TBEPBIX, JKUIKUX U
ra3000pa3HbIX BEHICCTB.
Crnioco0sI pa3znoxeHus mpod (MOKPBIM U CyXoii).
HNonnoe npoussenenue soasl, PH.
Henocratku Teopuu KucioT u ocHoBaHuii Appenuyca. [Ipotonutideckas teopus bpencrena-
Jloypwu, ee 1OCTOMHCTBA, OTPAHUYCHHUS.
Boruncnenune pH pacTBOpOB CHIIBHBIX U CIa0BIX KUCIOT U OCHOBaHHM MPH IOCTATOYHO
BBICOKMX WX KOHIICHTPALIUSX.
Bydepnsie pacTBophI 1 UX CBoOicTBA. bydepHas eMKOCTh, €€ 3aBUCUMOCTh OT KOHIICHTPAIIUU
KOMITOHEeHTOB. Brruucnenue pH OydepHbIX pacTBOpOB.
OKUCIINTENBHO-BOCCTAHOBUTEINIbHBIE PEAKIIMU M OCHOBHBIE aCIIEKThI CTIOIb30BAHUS UX B
aHanmuTHYecKol xuMun, CTaHapTHBIE TOTEHINAJBI M ypaBHeHHe HepHcTa. Bausiaue
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX TOTEHIMAJIOB HA HAIIPABICHUE OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKIU.
CyIHOCTh TUTPUMETPUYECKOT0 aHanu3a. OCHOBHBIE TIOHATHS, UCTIOIb3yeMble B TUTPUMETPHUU:
TUTPOBAHHE, IEPBUYHBIC M BTOPUYHBIE CTAH/IAPTHI, UCXOIHBIC BEIIECTBA, MOMEHT
HKBHUBAJIEHTHOCTHU, KPUBBIE TUTPOBAHUS, HHIUKATOPHI TUTPOBAHHUS.
OO61ue TpedoBaHUs K peakLUsM, JIEKAIIUM B OCHOBE TUTPUMETPUUECKUX orpeaeacHuil. Tumsl
PEaKIMii, HCTIOJIb3YEMbIX B TATPUMETPHH, KITACCUPHUKAIMA METOA0B TUTPUMETPHUH.
Crioco0b1 TuTpOBaHMS, IpuMepbl. CITocOObI BRIpaKeHUsT KOHIIEHTPAIIUN B THTPUMETPHH.
Koadduuuent nonpasku. McxoaHble BeniecTBa B TATPUMETPUH U MIPEIbBIIsIEMbIE K HUM
TpeboBanus. CrocoOBl YCTAHOBJICHHUS! KOHIIEHTPAIIMH PAaCTBOPOB.
Teopust KHCIOTHO-OCHOBHBIX MHIMKATOPOB. MIHTEpBas npeBpalieHuss HHIUKAaTOpa, OKa3aTelb
TUTpoBaHus. HIMKaTOpHBIE OMMOKH, NX pacyer. OOIIwii MoIXoa K BEIOOPY WHANKATOPA.
@DaKTopbl, ONpeeNIONNe BETUYNHY CKauKa Ha KPUBOW KUCIIOTHO-OCHOBHOT'O TUTPOBAHUSI.

TI/ITpOBaHI/Ie CHJIBHBIX KMCJIOT CHJIBHEIM OCHOBAHHMEM H CJIA0BIX KHCJIOT CUJIEHBIM OCHOBAHHEM.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

OOwwmii BUJ KpUBBIX TUTpOBaHMs. BbiOop nHIMKaTOpA.

MeTozbl OKUCIIEHUA-BOCCTAHOBIIEHUS B TUTPUMETPUH, UX KJIacCCU(PUKALUS.
Ilepmanranatomerpust. [lepBuunble U BTOpUUHbIE cTaHAAPTHL. HAMKATOPBI, IPUMEpPHI
ONpeCICHUH.

[Mpenmet ¢pusnueckoit xumuu. CocTaBHBIE YacTH Gu3ndeckoil xumun. Ouzndeckas XUMus, Kak
TEOpeTUYECKHH (PyHITaMEHT COBPEMEHHOM XMMHUYECKON HAYKH, U €€ BIUSHUE Ha CMEXXHBbIE
€CTECBEHHOHAYYHbIE HAIIPABJICHUS.

Onpenenenue nonsartuid: TepmonuHamuka. TepMoanHamMuueckas cuctema. Turmsl
TEPMOAMHAMMUYECKUX cUcTeM. [lapaMeTpbl COCTOSIHUS, OCHOBHBIE ITApaMETPbl COCTOSIHMUS,
YpaBHEHHE COCTOSIHUE MJI€AJIbHOTO ra3a. OGU3NuecKuil CMbICI YHUBEPCAIbHON I'a30BOM
IIOCTOSIHHOM. XapaKTepHUCTUKAa NUHTEHCUBHBIX U SKCTEHCUBHBIX IapaMeTpOB. DHEPTHUs U
BHYTPEHHss SHEeprus (OCHOBHBIE cocTaBHbIE yacTh). Pabora, Teriora nporecca.

[TepBrIii 3aKOH TEPMOAMHAMHUKH: KIIacCHYecKue GopMyTupoBku. HTerpaipHas u
muddepennranbaas GopMbI IEPBOTO 3aKOHA.

[Tpunoxenne nepBoro 3aKOHa TEPMOAMHAMUKHU K (PU3UIECKUM TPOLIECCaM C YIaCTHEM
WH/MBUYaJIbHOTO BellecTBa (MaeanbHble cucTeMbl): 1) CpeiHss TeII0eMKOCTb, y/elbHas
TEIJIOEMKOCTh, HCTUHHAs TEIIOEMKOCTh Ipu V=const u P=const. Xapakrepucruka
terutoeMkocTH Cp u Cy U1 MOJIEKyJ UeaIbHOrO Ta3a (0JHOATOMHBIX, IBYX- U TPEXaTOMHBIX
JIMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOTOATOMHBIX ). Xapaktep 3aBucumoctu Cp=F(T) mis
OpraHUYeCcKUX U Heopranuyeckux moiekyin. 2) Ilponecc, nporekaromuii mpu T=const.
Omnpenenenne A, Q u AU B iporiecce M30TEpPMHUECKOTO PACIIUPEHUS UACATHLHOTO rasa. 3)
[Tponecc, mporekatontwii mpu V=const. Onpenenenue A, Q u AU B mporiecce H30XOPHOTO
HarpeBaHus uaeanbHoro rasa. 4) Iponecc, nporekatouuii mpu P=const. Onpenenenune A, Q u
AU B nporiecce n300apHOro pacMpeHus UaealbHoro rasa.

[IpunoxxeHne nepBoro 3aK0OHa TEPMOAMHAMMKH K XUMHUYecKuM nponeccam: 1) [Tonstue
TeIUIOBBIX 3(h(heKToB XuMHUYeckor peakuuu npu V=const u P=const. 3akon I'ecca.
CrangaptHbie ycnoBus. Temnora oOpa3oBaHMs U TEIUIOTA CTOPAHUS IPU CTAHAAPTHBIX
YCIIOBUSIX, OTHECEHHBIX K |-My MOJII0 HHAMBUAYAJIBHOTO BemecTBa. OnpeneseHne TEMIOBbIX
3¢ (HEeKTOB XMMHUECKUX peaklUii M0 CTaHAAPTHBIM TEIUIOTaM 00pa30BaHUs WM CTOPAHUS
WH/IMBUYAJIbHBIX BEIIECTB. 2) 3aBUCUMOCTH TEIUIOBOTO AP PeKTa XUMHUUECKONH PEaKLIUU OT
temneparyps - AH°=f(T). UnTerpansuas dpopma ypaBrenus Kupxroga B 3-eii crenenn
NPUOITHKEHHUS.

Bropoii 3akoH TepmoinHaMuKU: BBeaeHNe S3HTpONUN — KaK HOBOM TEPMOJINHAMHUYECKON
GbyHKIHU.

[Tpumeps! ucnonp30BaHus 2-TO 3aKOHA TEPMOJIWHAMHKH IS OTIpe/IeieHust AS B Iporieccax ¢
y4acTHeM MHAMBHIYaJbHBIX BEUIECTB: (pa30BbIe MEPEXO/Ibl, U3OTEPMUUYECKOE PACIIUPEHHE,

HarpeBaHue npu V=const uiau P=const.
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22. Tperuii 3ak0oH TepmoguHaMuku (moctynat [lnanka). Onpenenaue ASzo° u AST® xumuueckoit
peaKkiuu.

23. OO0u1as xapakTepUCTUKa TEPMOAMHAMUYECKUX MOTEHI[MAIOB Ha MPUMEpPe CBOOOAHON IHEPTUU
I'enbmrounbia u ['n66ca. Ananu3 ypasaenuit dF<0 u dG<0 nist BhISIBICHHS KPUTEPUCB
HaIpaBJICHUs U Mpejelia IPOTEeKaHUsl CaMOIIPOU3BOJIBLHOTO Mpoliecca. XapaKTepUCTHUECKHe
(GYHKINMU ¥ UX €CTECTBEHHBIE TIEpEMEHHBIE (Ha mpuMepe cBoOOIHOM sHeprun I’ ub0ca).
Omnpenenenne AG B mporieccax ¢ ygacTHeM HHANBUAYaIbHOTO BemecTsa ( T=const, P=const,
(hazoBble nepexobl B yCIOBUSIX PAaBHOBECHS).

24. AGT® — xak OCHOBHAs TePMOJIMHAMUYECKAS XapAKTEPUCTHKA XUMUUECKOH PeaKIuH,
npoTeKaroeii 10 koHia. Merons! onpenencHust AG2os® (AG29s° = Amax; IO YPaBHEHHIO
I'u66ca-Teapmronbua; mo AG2ee’ f — u3 MIPOCTHIX COSAUHEHNH). 3aBUCUMOCTD AGTO
XUMHUYECKOHN peaklnu OT TeMIeparypsl, nuddepeHianbias u HHTerpaibHas GOpMbI
YpaBHEHUH.

25. Xumnueckas kuaetrka. [ToHsTHE cpeHell M HICTUHHOM (B JaHHBIA MOMEHT BPEMECHH) CKOPOCTH
XUMHUYECKOH peakunu. QakTopsl, BIAUIIONINE Ha CKOPOCTh XUMUYECKON peakiii. OCHOBHOU
MOCTYJIAT XMMUYECKON KUHETUKU. [IOHATHS: YaCTHBINA U OOIINN KUHETHYECKUHN TTOPSJIOK
peaxkuuu, MOJCKyIIPHOCTh, KOHCTAHTA CKOPOCTH.

26. AHaIM3 KMHETHYECKOTO ypaBHEHHS PEAKIIUU TIepBOro nopsiaka tuna A—B.

27. AHanu3 KMHETHYECKOTO ypaBHEHHS peakuuu BToporo nopsaka tamna 2A—C+D u A+B—C+D.
[Ipu ycrioBuu paBeHCTBA UCXOTHBIX KOHIIEHTpanuii A u B.

28. 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMU OT TEMIIEPaTyphl. Y paBHEHHE AppeHunyca.
DHeprus akTUBAILUU U METObI €€ onpeneneHus (rpadhuyeckuil 1 aHaTUTHYECKUN ).

29. [IprunHBI BOSHUKHOBEHHSI PA3HOCTH MOTEHITaNOB. O0IIHe MPpeICTaBIeHHS O CTPOSHUH
JBOMHOTO anekTpudeckoro cios (Teopun ['enbmronsiia, I'yu-Uenmena, ltepna). OOriue
MPEACTABJICHUS O MOTEHIIMAIaX: EKTPOAHOM, TU(DH(PY3MOHHON, KOHTAKTHOM, MEMOPaAHHOM).

30. XapakrepucTuka 31eKTpoAoB 1-ro pona, 2-ro poaa, OKUCIUTETbHO-BOCCTAHOBUTEIHHBIX.
(ITpumepsl). YpaBuenue HepHcTa 1 ero npuMeHeHue Ajs onpeesieHue BeTNYMHbI
3JEKTPOJIHBIX MOTEHIINAJIOB.

31. OcHOBHBIEC TOHATHUS M KJIACCU(DUKALINS AUCTIEPCHBIX CUCTEM IO CTETIEHU JUCIIEPCHOCTH,
MPUPOJIE TUCTIEPCHOM (Da3bl M JUCTIEPCUOHHOM Cpe/Ibl, XapaKTepy CUI MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBHUS MEKy HUMH.

32. MeTtoapl TOTYYeHHs KOJUTOUTHO-IUCIIEPCHBIX CHCTEM: JUCIIEPrallMOHHbIC U KOHICHCAIMOHHBIE
(puznyeckue u xumudeckre). MeToabl OUUCTKU KOJJIOUIHBIX PACTBOPOB.

33. Munensipaasi TeOpHUsi CTPOSHUS KOJIJIOUIHBIX YacTHI] TH0POOHBIX 301eil. Kunetnueckas u
arperatuBHas yCTOMYHBOCTb.

34. OcHOBHBIE MpaBUIIa KOATYIISIUHN TUAPOGOOHBIX 30JIeH AIEKTPOIUTAMHU.

35. MonekynsipHO-KHHETHIECKHE CBOMCTBA AUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHIKEHHE,
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1 dy3usi, OCMOTHYECKOE aBICHUE.

36. CtpoeHue ABOMHOTO SJEKTPUUECKOTO CI0SI. DINEKTPOKUHETHICCKUN TTOTeHITnaN. BiusiHue
AJNEKTPOJIUTOB HA BEITMUNHY J3€Ta-IOTCHITNAIA.

37. IloBepXHOCTHBIE CBOMCTBA AUCIIEPCHBIX CUCTEM: CBOOOIHAS IOBEPXHOCTHAS SHEPTHUS U
MMOBEPXHOCTHOE HaTsDKeHHUE. [[0BEpXHOCTHO-aKTUBHBIC U IOBEPXHOCTHO WHAKTUBHBIE
BEIIECTBA. 3aBUCUMOCTb MOBEPXHOCTHOTO HATsHKEHUs OT KoHueHTpauu [TAB. [IpaBuio
Tpay06e-/lroxo.

38. IlonsTus agcopOIus, MOJIOKUTEIbHAS U OTpUIIATEIbHAsA. AICOpOEHT, ajcopbaTuB, amcopoar.

Abcopbuust. Y enbHas ancopOuus NOBEPXHOCTHAS KOHIICHTPAIIHSL.

8.3 Kpurepum oueHuBaHusl pe3yJbTATOB 00yYeHUs

IIpomedicymounas ammecmayus - 3a4em

3aueT BBICTABIIAETCA CTYAEHTY, €CJIM: MaTepuaj yCBOEH B IIOJHOM OOBEME, OTBETHJI Ha
BONPOCHI TEKYILEro KOHTPOJIsS, NMPHU BBHINOJHEHUH KOHTPOJIBHBIX PabOT MO PELICHUI0 PacueTHBIX
3ajJjay pelni NpaBUiIbHO 3 3a/laHus U3 5, CTYIEHT BilajieeT He0OXO0AUMBIMU YMEHUSIMU M HAaBbIKAMU,
oopMIIeHBI OTYETHI 1O BCEM JIAOOPATOPHBIM pabOTaM, BBIITOJHEHBI 3aJaHHUS 110 CAMOCTOSTEIILHON
paborte.

JlaGopaTopHasi paboTa CUUTAETCS BHIIIOJIHEHHOM ecCllu:

1) mpemocraBieH NUCBMEHHBIM OTYeT MO JabOpaTOpHOl paboTe, BBINOJHEHHBIH 110
YCTaHOBJICHHBIM TPEOOBaHUM;

2) NpUCYTCTBYET 3allUCh O BBIIOJIHEHUU PA0OThI B JKypHaje MpenojaBareis WIn
MPUCYTCTBYET MOJAMUCH MPENO0IaBaTeNsl B IPOTOKOJIE BBINOJIHEHHS J1a00paTOpHOM paboThI CTYICHTA.
Bo Bcex npyrux ciyyasix paboTa CUMTaeTCsl HEBBINOJIHEHHOH. OTBETCTBEHHOCTh 3a HEBBIIIOJHEHHE
YCTaHOBJIEHHOT'O KOJIMYECTBA JIA0OPATOPHBIX padOT MOJHOCTHIO JIE)KUT Ha CTYACHTE.

Hezauer craButcs, ecnu B YCBOGHMM MarepHajia UMEIOTCS MPOOEeNbl: OTAEIbHbIE YMEHHUS
HEJOCTaTOYHO YCTOWYUBBI, OCHOBHOE COJAEpXKAHME MaTepuajla HE YCBOCHO; HE IOJIHOCTBIO

BBINOJIHEHBI JTa00OpaTOpHbIEe pabOThl U HE MPEACTABIEHbI OTUETHI 10 JIAOOPATOPHBIM paboTam

Pa3paborumnkmn:

N K.X.H., gorteaT A.JI. bucukamno

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

[Tporpamma coctaBiieHa B cooTBeTcTBUU € TpeboBaHusMu @I'OC BO u yuetom pekomMeHanui
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ITOOII o nanpasnenuto 05.03.06 u mpoduiTI0 NOArOTOBKU «IKOJIOTHS U IPUPOIOTIOIB30BAHUEY,
HamnpasnennocTs (mpoduiib) MOATOTOBKH «IKOJOTUUYECKAS IKCTIEPTH3AY.

[Tporpamma paccMoOTpeHa Ha 3aceaHuy Kadeapbl aHATUTUYECKONH XUMHUH U Kadeapsl
(hU3UYIECKON M KOJUTOMIHONW XUMUHU

[Tpotokon Ne 4 ot «13» wmas 2022 . /

3aB. kadenpoii, 1.X.H., mpodeccop AT [Ipoiinakor

W.o.3aB. kadenpoi, 1.x.H., mpodeccop @% / JLb. Benbix /

Hacmoswas npoepamma, ne modicem dbims 80cnpouzsedera Hu 8 Kakou ¢hopme b6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopvl-paspabomuuxa npocpammol.
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