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INEPEYEHb OFO3HAYEHNI 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 NMPOrpaMMbl OakanaBpuaTa
BBIIMTYCKHUKaMH, OCBOMBIIMMH IpOrpaMMy OakallaBpuara, pa3padaTblBaéMOil UM yTBEp:KIaeMOM
00pa3oBaTeNbHONW OpraHU3allMyd BBICIIETO OOpa30BaHUS CAMOCTOSITEIBHO B COOTBETCTBHUH C
®I'OC BO; mpencraBieHsl B BHUIAE YHHUBEpCaJbHBIX, O0OMENPO(ECCHOHATBHBIX 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)
3aa4 M 3aJa4d NMpoQecCHOHATbHON JESATENIbHOCTH BBITYCKHUKOB; NMPU HEOOXOIUMOCTH - Ha
00BEKTHI MPOPECCUOHANBHOMN 1€ATEILHOCTH BBITYCKHUKOB MM 00JI1aCTh (00JIACTH) 3HAHMUS,

OIIK — o6memnpodeccnoHanbHble KOMIIETEHITNH;

OIIOII — ocuoBHas npodeccroHanbHas 00pa3oBaTeIbHAs TPOrpamMma;

[Ipodpune —cunonum HanpaBiaeHHocTH, B paMkax ®OPI'OC BO Hamucan B ckoOkax Io
OTHOLICHHIO K HAIIPaBJICHHOCTH,

OC — oieHOUHBIE CPENICTBA;

ITA — nmpomexxyrounas arrecranus (popma);

[1IK — npodeccronanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PITJ1 — paGouast mporpaMmma JTUCIHITIIHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VYK — yHuBepcaabHble KOMIETEHIINH;

OI'OC BO — denepanbHblif rocynapcTBEHHBI 00pa3oBaTeNbHbBIM CTaHIAPT BBICIIETO
o0Opa3oBaHuUS;

OUOC — snexktponHas nHpopManmoHHas 00pa3oBaTelibHas CHCTEMA.



1 Ileau u 3aaa4u AU CHMIITIMHBI

Lenp: wu3ydyeHHE TEOPUHM 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, 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
00s13aTebHBIX JUCIUIUIMH BapuaTHBHON Yacth ydeOHoro tuiana (B1.B.S). [lns ocBoenus
TUCIUTUTMHBL «AHAIUTHYECKass XUMUs, (U3UYEcKas M KOJUIOMTHAs XUMHS» OO0yJarouIuecs
UCTIOJB3YIOT 3HAHUS, YMEHHs, NMPAKTHUECKUE HABBIKU, CIOCOOBI JESATEIbHOCTH M YCTaHOBKH,
chopMHpOBaHHBIE B X0Jle M3ydeHus npeaMeroB «Heopranmueckas xumus», «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

[Tponiecc ocBOeHMs AUCLUIUIMHBI HAapaBiieH Ha (GOpMUpPOBaHHE KOMIETEHIHH (3JIEMEHTOB
crnenyronmx komnereHuii) B coorsercteuu ¢ ®I'OC BO u OITOIT BO no HanpapieHuio

noarotoBku 05.03.06 «Dkonorust 1 mpupoA0I0Ib30BaHHUE,

Hamnpasnennocts (mpoduiib)

HOATOTOBKH «IKonoruyeccKas OKCIICPTU3a» MEPCUCHDb KOMHGTGHL{I/If/'I, HHIUKATOPOB UX
JOCTHIKCHUS U ITNIAHUPYEMBIC PE3YJIbTaThbL O6y‘lCHI/I${ 10 JUCHUIINIMHE IMTPEACTABJICHEI B Ta6J'II/II_IC

HUXKCE.

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

Konx 1 HamMeHOBaHHe

Koa 1 HamMeHOBaHHe

Pe3yabTaThl 00yueHus

HCTIONB30BaTh METO/IBI
IKOJOTUIECKHX
HCCIJICIOBAHMNM,
COOTBETCTBYIOILIEE
000pyAOBaHKE, TPOTPAMMHOE
obecrniedeHue JIsl peleHus
HCCIIEI0OBATEIbCKHX 3324

BriOupaeT Texnuueckue
CPEeICTBa M METOJBI (13
Habopa UMEIOIINXCS) TS
PeIICHUA MMOCTABJICHHBIX
3amau HHUP

KOMITETEHIIU U HHIMKATOPA T0CTHKEHUS
KOMIIeTeHIIU I
IIK-3 CniocoOeH BBIOUpPATH U NKk-3.2 3HATh:

- TEOPETHYECKUE OCHOBBI
AHATUTHYECKOH XHUMHUH, CYIIECTBO
peaKimii ¥ MPOIEeCCOB, UCIOIb3YEMBIX
B aHAJIUTHYECKON XUMUHU; TPUHIHUIIBI 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
XUMHUYECKON KHHETHKH,
QJICKTPOXUMUHU. Nmets MMpeACTaBJICHUEC
O CBOMCTBAaxX M THUIIAX JUCTIEPCHBIX
CUCTEM, UX YCTOWYMBOCTHU U
KOaryJIsiiuy, 3aKOHOMEPHOCTSIX
a7ICOPOIIMOHHBIX TIPOIIECCOR.

YmMmern:

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

Baanerts:

- TCOPETUICCKUMU NIPCACTABIICHUAMU
AHAJIUTHUECKON XHUMHH, OCHOBAMH
XMMHYECKHUX METO/IOB aHAIN3a
HEOPraHMYECKUX

- OCHOBAMH TEOPETHUYECKHUX
npeAcTaBiIeHu#t (HeHOMEHOIOTHIECKOM
XUMHYECKOH TEPMOIMHAMHKH,
XUMHUYECKOM KHMHCTHUKH,
QJICKTPOXUMMHU, KOHJ’IOI/I}IHOﬁ XUMHUHN




4 Copep:kaHue U CTPYKTYpPa TUCHUILIMHBI
TpymoeMKOCTh JUCITUTUIMHBI COCTABJISAET 2 3a4eTHBIX €AMHUIIBI, 72 yaca. [IpakTuyeckas moaroroska- 18 yacos, koHTakTHas padoTa -42 Jaca.

®dopma NpOMEKYTOYHOU aTTECTALUU: 3auem

4.1 Conep:xaHue IUCHUILIMHbI, CTPYKTYPHPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHHA M OTBEJICHHOI0 HAa HHUX

KOJIN4Y€CTBA aKAACMHUYCCKHUX YaC0B

Ne Pa3nen aucuunauHbl/ TeMa dopma TeKyLero
n/" Bunet yueGHoi paboThl, KOHTPOJISt
g BKJIIOYAsi CAMOCTOSITENIbHYIO padoTy 00yyarommxcs , ycrneBaemocti/
§ MIPAKTUYECKYIO ITIOATOTOBKY U TPYIOEMKOCTh ®opma .
g (B wacax) 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 YcrHas becena
AHAJIUTUYECKOW XUMUU




3 TuTtpumeTprudecKkre MEeToIbl aHAIN3a 3 10 4 2 4 — 4 [IpoBepka oTueToB
nio JIP; mpoBepka
peueHus 3aaa4y
4 KucnotHo-ocHOBHOE TUTPOBAaHHE 3 9 3 2 3 — 4 [IpoBepka oTueToB
nio JIP; mpoBepka
pemeHus 3aaa4y
5 MeTo/1bI OKHUCIIUTENBHO-BOCCTAHOBUTENBEHOTO 3 8 2 2 2 — 4 [IpoBepka oTueToB
TUTPOBAHUA. o JIP;
KOJIJIOKBUYM
6 OCHOBBI XUMHUYECKOH TEPMOTUHAMUKH H 3 16 4 4 4 — 4 [IpoBepka oTueToB
TEPMOXUMUU no JIP; ycTHas
Oecena
7 XuMudeckasi KHHETHKA 3 10 4 2 4 — 4 [IpoBepka oTueToB
o JIP; yctHas
Oecena
8 DNEKTPOABIKYIITUE CHITBI 3 10 4 2 4 — 4 [TpoBepka oTueToB
o JIP; ycTHas
Oecena
9 JucniepcHble CCTEMBI 1 TOBEPXHOCTHBIE SIBICHUS 3 13 6 1 6 — 6 [IpoBepka oTueToB
no JIP; yctHas
Oecena
Hroro yacos: — | 72 36 18 36 — 36 3ayer

[Mpumeuanue: KP — xonTposnbHas padora, JIP — nabopaTophast pabota, *B paboueil nmporpaMme 1o AUCHUIUIMHE TIPH BBIOJHEHUH J1IaAOOPaTOPHBIX pabOT IperycMOTpeHa
NMPaKTHYeCcKas MOAroTOBKA B BU/IC BBIIIOJIHEHHUS OTJIENIBHBIX BUIOB palboT, CBA3aHHBIX ¢ OyayIiei MpoQeccHoHaNbHON eI TeNbHOCTBIO

4.2 Tlian BHeayIMTOPHOH CaMOCTOSITEIbHONH Pa0d0Thl 00y4aroIuXcs M0 AUCHUTITIHHE

CamocrosTenpHas padoTta 00ydaromumxcs YuebHo-
METOINIECKOE
Cpoxku OueHouHOE
Cemectp HasBanue paszzgena, TemMbl " Tpynoemkoct obecrieuenue
Bug camocTosTenbHOM pabOThl | BHIIOIHEHH CpeICTBO .
4 b (4ac.) CaMOCTOSITETbHON
paboThI
. N B CM. CIHCOK JIUT-
3 Beenenue. [Ipo6ooT60p U MpoOONOATr0TOBKA Pabota ¢ HayuHOl nuTepatypoit 1 YO
COOTBETCTB pot Nel,2




CamocTosTeapHas pa60Ta 06yqalouu/1xca

YuebHo-

METOANYECKOE
Cpoxkn OueHouHoe
Cemectp Ha3zBanue pasnena, TemMbl . TpynoeMkoct obecrieyeHue
Bug camocTosTenbHON pabOThl | BEIIOTHEHH CPEICTBO .
;1 b (Jac.) CaMOCTOSATEIHHOM
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 3a1a4 1o
Pabora ¢ Hay4HOU TUTEpaTYpOi CM. CIIHUCOK JIUT-
3 TutpuMeTprUdecKre METOIbI aHAIIN3A 4 TeMe.
(MeToaMUECKUE YKA3aHNs) pot Nel 2
IIpoBepka oryera
o padore. YO
PaGora c muTepaTypoi. [IpoBepka otyeTa | CM. CIUCOK JUT-
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 otuera | CM. CIIUCOK JIUT-
TUTPOBAHUS. ITonroroBka K KOJUIOKBUyMY Ne2 o padore. YO pbt Nel 2
IIpoBepka otuera | CM. CIIHCOK JIUT-
N no padore. YO pbt Ne3,4;
OCHOBBI XUMHUYECKOI TEPMOANHAMUKU 1 o
3 PaGora ¢ nmutepaTypoit 4 MeTtoauueckue
TEPMOXUMHHU
ykazanus UI'Y
«TepmoxumMus»
IIpoBepka otuera | CM. CIIUCOK JIUT-
o pabdote. YO poi Ne3,4;
. MeTtoanueckue
3 Xumudeckasi KHHETUKA PaGora ¢ nmutepaTypoit 5
ykazanus UI'Y
«Kunetuka u
KaTaJn3y
IIpoBepka otuera | CM. CIHCOK JIUT-
o pabote. YO pot Ne3,4;
IIpakTnueckue
3 DNEKTPOABIIKYIIIUE CHIIBI Pabora ¢ nmutepaTypoit 3 paboTHI 1O
JJIEKTPOXUMHUH:
yuaebHoe nocodue,
Ury, 2013




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Y4eOHo-

METONIECKOE
Cpoxkn OueHouHoe

. TpynoeMkocT obecrnieueHne
Bun camocTosTenbHOM paboThl | BRITIOJTHEHU CpeICTBO .
;1 b (Jac.) CaMOCTOSATEIHHOM

paboTHI

Cemectp HasBanwie pasnena, TeMbl

IIpoBepka otuera | CM. CICOK JIAT-
o pabote. YO pot Ne3,4.
Kommongnas
3 JlucniepcHble CHCTEMBI ¥ TIOBEPXHOCTHEIE SIBIICHUS PaGora c mutepaTypoit 3 XUMUS,
METOANYECKHE
pexoMeHnanuu,
ury, 2003

O0muit 00beM CaMOCTOSITETFHON PaOOTHI IO TUCITUILTHHE (JYac) 30

YO — ycTHBIH o11poc

Koumaxmmnas paboma mosicem 6vims ayoumopHou, 6HeayOumopHoU, a makice nPosoOUMbCs 8 31eKMPOHHOU UHGOPMAYUOHHO-00PA308AMENbHOU cpeoe.

Konumaxmmnas paboma npu npogedenuu yueOHbIX 3aHAMUL NO OUCYUNTUHAM (MOOYIAM) KIIOUAem 8 ce0s.

3aHAMUSL IEKYUOHHO20 MUNa (eKyuu u unvle yueOHvle 3aHsmusl, npedyCMampusaioujie npeuMyuecmseniylo nepeoayy yueoHou unghopmayu neda2osudeckumu
PAbOMHUKAMU OP2AHU3AYUY U (UTU) TUYAMU, RPUBTEKAEMbIMU OP2AHU3AYUeL K Pealu3ayui 06pa308ameibHblX NPOSPAMM HA UHBIX YCL08USX, 00 VUAIOUUMCS),

BAHAMUSL CEMUHAPCKO20 MUNA (CEMUHAPDL, NPAKMUYECKUEe 3AHAMUSL, NPAKMUKYMbL, 1a60pamopHvle pabomsi, KOJLIOKSUYMbL U UHblEe AHATIO2UYHbLE 3AHSIMUSL),

2PYnnogble KOHCYIbmayuu,

UHOUBUOYATLHYIO PADOMY 00YYAIOWUXCS ¢ Ne0A202UeCKUMU PAOOMHUKAMU OPeaHU3aYUY U (UTU) TUYAMU, NPUBTEKAEMbIMU Op2anu3ayuell K peaiu3ayuu 00pazoeameibHbix
NPOSPAMM HA UHBIX YCLOBUSX (6 MOM HUCTE UHOUBUOYATbHBIE KOHCYIbMAYUL);

UHYIO KOHMAKMHYIO pabomy (npu HeodXooumocmu), npedycmMampudarouyio epynnosyio uiu UHOUGUOYAIbHYIO pabomy 00yuaowuxcs ¢ nedazocuyeckumu pabomHuKamu

opeanuzayuy u (Uin) IUYamu, NPUBIEKAeMbIMU OP2AHU3AYUEN K Peanu3ayuu 00pa306amebHblX RPOSPAMM HA UHBIX YCIOBUSX, ONPeOeNsieMyI0 Op2anu3ayuell 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 chepax. OCHOBHbIE aHATUTUYECKUE
npoOJeMbl: CHW)KEHHE Tpeiesia OOHApy>KEHHs; IOBBIIMICHHE TOYHOCTH M M30MPATENbHOCTH:
o0ecrieueHre JKCIPECCHOCTH, aHauu3 0e3 pa3pylieHUus; JOKAIbHBIA aHaIu3; JUCTAHI[MOHHBIN
aHayu3. 3HaUCHUE aHATUTHYECKON XMMUU B HayKe, JKOHOMHUKE U Apyrux chepax. Buapl ananuza:
W30TOMNHBIN, JJIEMEHTHBIH, CTPYKTYpHO-TPYNIOBOW  ((PYHKIIMOHAIBHBIN), MOJCKYJISAPHBIH,
BEIIECTBEHHBIH, (pa30BbIid. XuMHUYecKue, GU3NIECKUE U OMOJIOTHYECKIE METOIbI aHAIH3a.

[IpeacraBuTenbHOCTH POOKI; TTpo0Oa U 0OOBEKT aHAIM3a, Tpo0da U MeTo1 aHan3a. PakTopkl,
00yCIOBIMBAIOIIKE Pa3Mep U cocod 0TOOpa mpercTaBUTENbHON Mpodbl. OTOOp MPOod TOMOTE€HHOTO
Y TeTepOoreHHoro cocraBa. CriocoObl Moxy4eHus cpeHeit mpoObl TBEPABIX, )KUIKUX U Ta3000pa3HbIX
BemiecTB. [lepBuunas 06paboTka u XpaHeHue mpoo.

OcHoBHBIE CITOCOOBI MepeBoia MPoOkI B (hOpMy, HEOOXOIUMYO JIJIsl TAHHOTO BUJIA aHATN3A:
pacTBOpEHHE B Pa3IMUHBIX Cpeax; CIeKaHUe, CIUIaBJICHUE, PA3JI0KEHUE MO/ JIEHCTBUEM BBICOKUX
TEeMIIepaTyp, NaBJICHHS, BBICOKOYACTOTHOIO pa3psia; KOMOMHHpPOBAHHE pA3JIUYHBIX MPHEMOB;
0COOEHHOCTH Pa3IoKEeHUsI OpraHMIECKUX coearnHeHui. CriocoObl yCTpaHEeHUs M yueTa 3arps3HeHUH
Y TIOTePh KOMITOHEHTOB IPHU MPOOOTIOITOTOBKE.

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. CoOBpeMEHHbIE NPEICTaBICHUS O KHUCIOTaxX U
ocHoBanusix. Teopusi bpencrema-Jloypu. KucioTHele M OCHOBHBIE CBOWCTBA PaCTBOPHUTENECH.
Bydepnsie pacTBopsl U ux cBoiicTBa. bydepnas emkocts. Beruncienne pH pacTBOpoB KUCIOT U
OCHOBAaHWH, CMECH KHCJIOT M OCHOBAaHHM.

2.2. OKHCIHUTENTbHO-BOCCTAHOBUTENIbHBIC PEAKIIMU. DJIEKTPOJIHBIN MOTEHIMAN. YpaBHEHHE
Hepracra. HampaBneHue peakiuii OKUCICHHS-BOCCTAaHOBIEHUS. DakTOpbl, BIHSIONIME Ha
HaIpaBlIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

3. TurpumMeTpuyecKue MeTOAbl AHATH3A

Metoasl TuTpuMeTpuueckoro aHanusza. Kmaccudukanus. TpeOoBaHus, npeabsBiseMble K
peaKiuu B TUTPUMETPUUYECKOM aHain3e. BUABI TUTPUMETPUUYECKUX OIPEIEICHU: MPSMOe H

O6paTHOC TUTPOBAHUC. CnocoObl BBIPpAXKCHUA KOHI_ICHTpaI_II/II\/'I pacTBOpOB B TUTPUMCTPUH.
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OkBuBaneHT. MomsipHas Macca SKBHUBaJeHTa. IlepBHYHBIE CTaHApThl, TPeOOBAaHUS K HHUM.
@ukcanaibl. Busbl KpuBbIX TUTpoBaHUs. CKauoOK TUTPOBaHMS. ToUKa S3KBUBAJIEHTHOCTH U KOHEUHAs
TOYKA TUTPOBAHMUS.

4. KHCJI0THO-OCHOBHOE TUTPOBAHHUE

[ToctpoeHne KpHMBBIX TUTpOBaHUA. BiusHuME BEIUYMHBI KOHCTAaHT KHCIOTHOCTH WIIN
OCHOBHOCTH, KOHIICHTPAallMM KHUCJIOT WM OCHOBAHMM, TEMIIEpAaTypbl Ha XapakTep KpUBBIX
TUTpOBaHus. HIUKAaTOPBI METONA HEUTPATIU3ALIMH.

5. MeToabl OKHCJIHUTEIbHO-BOCCTAHOBHUTEIbHOI0 TUTPOBAHMS.

Ilepmanranaromerpus. IlepBuuHBIE M BTOpPHUYHBIE CTAHIAPTHL. YCJIOBHS IPOBENCHUSA
[IEpPMaHraHaTOMETPUYECKUX OIPEIEICHUN.

6. OcHOBBI XMMHYECKOH TEPMOAMHAMUKHN U TEPMOXHUMHUH

6.1 OcHoBHblE TepMOAMHAMHUYECKUE TIOHATHS M onpeneneHus. IlepBbiii  3akoH
TepMoanHaMUKH. [IpuMeHeHne mepBOoro 3akoHa TEPMOAMHAMUKU K (U3UYECKUM CHUCTEMaM IJis
pa3nmuyHbIX TporeccoB. TerutoBoit 3ddexr xumuueckoir peakuuu. 3akoH ['ecca. CranmapTHOe
COCTOSIHUE W CTaHJAPTHBIC TEIIoBble 3¢ (eKThl. Pa3znuuyHble METOIBI BBIYMCICHUS TEIUIOBBIX
3¢ PeKTOB XMMUYECKUX peaKUUi. 3aBUCHMOCTh TEMJIOBOTrO 3¢ ¢deKTa XMMHUYECKOH peakluu OT
Temneparypsl. YpaBHenue Kupxroda.

6.2 Bropoli 3aKOH TepMOJMHAMUKH, €r0 (POPMYIMPOBKH U AHAIUTHYECKOE BBIPAKEHUE.
[lonatne 00 »SHTpONUH. ODHTPONHS W TEPMOAMHAMHUYECKAs BEPOATHOCTh. OHTPOIHUS Kak
TEPMOJMHAMUYECKUM KPUTEPHUH CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB B M30JIMPOBAHHOM CHCTEME.

6.3 Pacuer M3MeHEHHMs SHTPONHH B MPOCTEHIIMX paBHOBECHBIX mporeccax. Iloctynar
[Inanka. I3MeHeHHEe SHTPONMY NIPU XUMUYECKUX PEAKIUSX.

6.4 TepmoauHaMHUYEeCKHE€ TOTEHIMAJBI: H30XOPHO-M30TEPMUYECKHA ¥ M300apHO-
n30TepMHUecKuil moTeHuuanbsl. CBsA3b ¢ MakcuMalbHOW paboToil mpouecca. Dueprus ['n66ca n
sHeprus 'eapMronbpla Kak KpUTEPUU CaMOIIPOU3BOIBHOCTU IIPOLECCOB U PABHOBECHS.

6.5 Xumudeckoe cpoacTBO. Pa3nnynbie BhIpaykeHHs 17151 KOHCTAHT PaBHOBECHS. Y paBHEHHE
M30TepMbI peakiuu. AHanu3 u3zoTepMbl Bant-I'opda. CrangapTHeli M300apHO-U30TEPMUUECKHMA
MIOTEHIIAAJ - KaK Mepa XUMHUYECKOTO CPOJICTBA.

7. XumMH4eckass KHHeTHKA

Ckopocte xuMHuuecKor peakiuu. MakTophl, BAUAIOMKAE HA CKOPOCTh peakuuu. OCHOBHOMN
ITOCTYJIAT XUMHYECKOW KMHETHKU. MOJEKYISIPHOCTh U TOPANOK peakuuu. KoHcTaHTa CKOpOCTH.
Kunernueckue ypaBHEHMsI peakLUil IEPBOrO M BTOPOro MHOpsAAKOB. BimsHue TemmepaTypsl Ha
CKOpPOCTb ~XMMHYECKOW peakuuu. YpaBHEHHE AppeHuyca. DHEpPrus akTUBallUM, METOIbI €€
OIIpeCIICHUS.

8. DJIeKTPOABHKYIIIHE CHIIBI
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[TprurHBI BO3HMKHOBEHMs Pa3HOCTH MOTEHLUAIOB HA PAa3IMYHBIX MEX(a3HBIX I'paHHUIIAX
pa3nena. HepHcroBckmii, aud@y3nOHHBI W KOHTAKTHBIA MOTEHIMAibl. YpaBHeHue HepHcra.
Bonoponnstii anekrpos. CTaHAapTHBIE 3JIEKTPOJHBIC MOTSHIUANIBI. THITBI 0OpaTHMBIX JIEKTPOIOB:
NEKTPOABI IEPBOIO0 M BTOPOrO POJa, Ta30OBbIC, OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. OCHOBHOE
ypaBHeHue DJ]C ragpBaHMYECKOro 3JIEMEHTa

9. /lucnepcHblie cMCTeMbl H IOBEPXHOCTHBIE SIBJIEHUS

9.1 Komnounnas xumus. OCHOBHBIC TOHSTHA M  ONPEACICHUS AMUCIEPCHBIX CHUCTEM:
JMCIIEPCUOHHAs cpefa, AMcIepcHas (asza, qucnepcHocTh. Kinaccupukanus ITUCHEPCHBIX CHUCTEM.
CriocoObl 1osTy4eHHs! JUCTIEPCHBIX CUCTEM: METOJIbl JUCTIEPTUPOBAHMS U KOHICHCALIUH.

9.2 TToBepXHOCTHBIE CBOWCTBA AMCIIEPCHBIX CUCTEM: CBOOOIHAS MMOBEPXHOCTHAS YHEPTUSA H
IIOBEPXHOCTHOE

HaTsokeHue. IloBepxHocTHO-akTuBHBIE (ITAB) M 1MOBEpXHOCTHO-MHAKTUBHBIE

BCIICCTBA. 3aBHCHUMOCTH IMOBCPXHOCTHOI'O HATSAKCHUA OT KOHIICHTPAIUH 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), CPEICTBA | KOMIIETCHIIH
HpaKkTU4ecKas U
IIOJITOTOBKA
1 becena o TexHuKe 1a00PATOPHBIX 1 VYernas | MWKnks2
pabor Oecena
2 BBognas Oecena. [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 qé VYcranosienue ko3 duirenTa 1 Pemenne
é nornpasku pabodero pactsopa HCI TeopeTHuye
5 mo 0,1  pactBopy Na,CO3 CKUX
S 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 CUJIBHBIX U CIIAa0bIX paborta
KHCTIOT, Oy(epHBIX PACTBOPOB. KomnokBu
YM 10
METOAY
KHUCJIOTHO-
OCHOBHOTO
TUTPOBAHU
s
9 - Memoo nepmaneanamomempuu
= % = VYcTaHoBIIEHHME HOPMAJIBHOCTH U 1 Otuer no | MAKmk-32
E % E o = ko3 durmenta monpaBku paboyero JIP
qS) Sc53 pacteopa KMnOs 110 0,05 1
S S8 = pactBopy H2C204°2H.0
ISEES) E 7%
2 9 Omnpenenenue cogepxxkanus Fe“ B 1 Otyer no
A pacTBope JIP
S < Ornpezenenne TeI0Thl 00pa3oBaHuUs 4 Vernas | UWKnk-s.2
= = 5 KPUCTAIJIOTHAPATOB COJIEeH Oecena,
2 % 2 NUCHbMEHH
° 2 E g BIif OTYET
o= X =
SN N
SRS BBIMTOJTHEH
= Hoit JIP
OrnpezenieHre KOHCTAHTBl CKOPOCTH 4 VYernas | MWHKnks2
S e PEAKIIMK OMBUIEHHS CI0KHOTO Oecena,
§ £ a¢upa menoubio (METOI0M MUCHbMEHH
z qE TUTPOBAHHUS ) Bl OTYET
= BBITIOJIHEH
Hou JIP
= OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC 4 Vernas | UWKnk-s.2
;* . LEenu Oecena,
E( 5 HI/IVCI)MCHH
o 5 BIif OTUET
2 BBITIOJIHEH
Q) Hou JIP
19 o [ToBepXHOCTHOE HATSKEHHE BOJHBIX 6 VYernas | MWKnks2
2 = o PacTBOPOB MOBEPXHOCTHO-aKTUBHBIX Oecena,
35 5 BeIlleCTB; AncopOuus Ha MCbMEHH
§ c§ % GE MOBEPXHOCTH pazJielia TBEPA0E TEI0 BIif OTYET
SR &R — pactBop 0
SO BBIMOJTHEH
= Hoii JIP
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4.3.3 Ilepeyenb TeM (BOIPOCOB),

CaMOCTOSITEIbHON Pa0oThI CTYICHTOB

BBIHOCMMBIX Ha CaMOCTOATECJIbHOC M3YUYCHHE

[Toaroroska k
YCTHOMY
omnpocy (cM.
BOIIPOCHI
TEKYLIETro
KOHTPOJIST)

Tema Bun 3aganue Pexomennyemas NJIK
CaMOCTOATEIIbHOMN JuTeparypa
paboThl
1 2 3 4 5)
[Tpo6GooTbop u Pabora c [ToaroToBka k CM. criucok WNKrnk-3.2
poOONOArOTOBKA JUTEPATYpPOU YCTHOMY aut-pel Nel,2
co0eceI0BaHUIO
THOBI XUMHUYECKUX Pabora c IToaroroBka k CM. CIIMCOK
peakuuii u JUTEPATYpPOU YCTHOMY aut-pel Nel,2
MIPOLIECCOB B co0ece10BaHuUIO
AHATUTUYECKOU
XUMHH
Tutpumerpuueckue Pabora ¢ Pemenue 3anau CwM. cicok
METO/IbI aHATH3a JTUTEepaTypoit 0 TeMe. muT-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 MOJIFOTOBKA K CwM. cicok
OKHCJIUTENBHO- KoJutokBuymMy Ne2 | cobecemoBanuto | JuT-pel Nel,2
BOCCTaHOBUTEJIBHOT
0 TUTPOBAHUA.
OcHOBBI Pa6ora c Hanucanue CM. CIIMCOK JIHT-
XUMHYECKOI JIUTEPaTypOit ot4eros o JIP. per Ne3,4.
TEPMOJIMHAMUKHU U [ToaroroBka k
TEPMOXUMHUH YCTHOMY
ompocy (cMm.
BOIIPOCHI
TEKYILETO
KOHTPOJISI)
Xumuueckas Pa6ora c Hanucanue CMm. criicoK Jut-
KUHETHKA JIUTEPATYPOI oT4eToB 110 JIP. per Ne3,4.
ITonroroska k
YCTHOMY
ompocy (cMm.
BOIIPOCHI
TEKYILETO
KOHTPOJISI)
DNEeKTPOABUKYIIIHE Pabora ¢ Hanucanue CM. CIMCOK JINT-
CHITBI JIUTEpaTypoit oT4etos no JIP. per Ne3,4.
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HucniepcHbie Pabota c Harnucanmne CM. CITHCOK JIUT-
CUCTEMBI U JUTEPATypOU ot4eros 1o JIP. per Ne3,4.
IIOBEPXHOCTHBIE [ToaroroBka k

SIBIICHHSI YCTHOMY

omnpocy (cM.
BOIIPOCHI

TEKYIEro

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 TEOPETHYECKOI0 MaTepuayia B BUJAE PEIICHUH 3a7ad U

IMOATOTOBKC K KOJUIOKBUYMaM U YCTHOMY CO6€C€IIOBaHI/IIO, IIPOBOAUTCS BO BHCAYAUTOPHOC BpCMH.

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. BBIBOJ (Ha OCHOBE NOJyYEHHBIX PE3yJIbTATOB).

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

3aJJagyHuKax. MeToaudeckrue PEKOMEHAAlIU 110 BBIITOJHCHUIO U 06pa60TI<e OKCIICPUMCHTAJIBHBIX

JAHHBIX 1O KaXaou JabopaTopHOM paboTe OmUCaHbl B METOAUYECKUX PEKOMEHIAIHUSX,

MO/IOTOBJIEHHBIX MpenojaBaTensiMu Kadeapsl (CM. MPUIIOKEHHUS).

1

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

berosa M.B., T'y6aiinynuna O.B., Cycnos J[.C. Ilpaktuueckue paboTsl 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 sk3).
benpix JI.b. Komnonanas xumus / JI.b. benbix — Upkyrck: uza-so UI'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):
yuae0.mmocobue it 6akanaBpoB 3-¢ uz. ucnp. u gom. M3a. OO0 «M /] FOpaiit», 2012.Pexum
nocrymna: U3 «bubmmorex»

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

3. Epemun, B. B. OcnoBbl ¢usnueckoii xumuu. Teopuss u 3amaun. Yacte |
[Dnextponnslii pecypc] / B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas. - Mocksa : bunowm.
Jlaboparopus 3uanuii, 2013. - 320 c. - (YueOHHUKHU 175 BBICHICH IKOJIBI). - Pesxkxum nocryma: DBC
"N3narensctBo "Jlanw". - Heorpanuy. 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.
Jlaboparopus 3nanuit, 2013. - 263 c. - (YueOHHUKHU 1715 BBICIICH MIKOJBI). - Pexxum nocryma: DBC
"N3narennctBo "Jlaup". - Heorpanuy. qoctym. - ISBN 978-5-9963-2107-0

5.2 JlonmosHuTebHAS JUTEPATypPa

1. Kynpsmesa, H.C. ®usuyeckas xumust [DIeKTpoHHBIM pecypc]| : yuel. ist
OakanaBpoB, yueO. nus ctyd. By3oB / H. C. Kynpsmesa, JI. I'. bongapesa. - OBK. - M. : IOpaiir,
2012. - (bakanasp). - Pexxum nocryna: 9U3 "bubmmorex". - Heorpanuu. goctym. - ISBN 978-5-9916-
1293-7

2. benosa, M.B. [Ipaktuueckue paboTsl o 3nekTpoxumu [ Tekct] : yueO. mocobue / M.
B. Benoga, O. B. I'y6aitnyniuna, /1. C. Cycnos ; pen.: B. C. Tkau, B. B. CmupnoB ; Upkytckuit roc.
yH-T. - UpkyTtck : U3a-Bo UT'Y, 2013. - 144 c. ; 20 cm. - bubamorp.: c. 141-142. - ISBN 978-5-9624-
0911-5 : 15 sk3.

3. boikoB, M.B. Maremarnueckass u rpadpuueckas oOpabOTKa (UINKO-XUMHUECKHUX
nanHbIX [Teker] : yueb. mocobue / M. B. beikos, /1. C. Cycnos, B. C. Tkau ; peu.: A. Y. Bunsmc, U.
C. llerpymun ; 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 u3ganus (Mpu HEOOXOAUMOCTH)

HCT HCO6XOI[I/IMOCTI/I;

5.4 Cnucok aBTOPCKHX METOAUYECKUX pa3padoTok

B DUOC UT'Y (https://educa.isu.ru/course/view.php?id=47420) pa3menieHbl 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 5k3).

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 u 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 — Upkyrek: u3a-so UT'Y, 2003. — 46 c.

Ba3bl 1aHHbIX, HHPOPMALNMOHHO-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 GU3NYECKON U KOJIJIOUTHOW XMMHH, IIPOrpaMMa Kypca U JIuTeparypa

6 MarepuajabHO-TeXHUYECKOe o0ecredeHne JUCHUNINHBI

6.1

YuebHo-1200paTOpHOE 000PYT0BAHUE!

3aHsaTHs MMPpOBOJATCA B CIICHUAIM3UPOBAHHBIX J'Ia60paT0pI/ISIX Ka(l)e,[[pbl aHAJIUTHYECKOM

xumud (aya. 232 u 233) u kadeaps! Gpuzndeckoil u kowtonHoi xumuu (aya. 308, 309, 313)

6 xopmyca UT'Y
- n1abopaTopHbIE MPAKTUKYMBbI OCHAIIEHHBIE CIIEIYIOIINM 000PY/I0BaHUEM:
Ne n/n | HaumeHnoBanue KonngectBo

1. | AnanuTuyeckue Bechl 6
2. | [unerkn KaXJIOMY CTYICHTY
3. | bropetku KaX/I0MY CTY/ICHTY
4. | KonGsl 1u1s TUTpOBaHUS KQKJIOMY CTYACHTY
5. | mumHApH KaXJIOMY CTYICHTY
6. | MepHble KOJIObI KaX/I0MY CTY/ICHTY
7. | Nonomep DB-74 8
8. | PH- metp pH-410 koMOMHUpPOBaHHBIH 3
9. | Vaprparepmocrar UTU -4 4
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10. | Memasnka ¢ snexkrponpuBogoM [ YP ML -2 3
11. | Komopumerp 6
12. | Cocynp! JIproapa 4
13. | MarautHas Memnaaka 7
14. | Memaska 3JeKTpudecKas 9
15. | BertsbxHOH mKad 6
16. | Cymmiensnii mkag 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. | DieKTponuTHYECKas ssuehKa 7
25. | Topcuonnsie Becsl  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 nocy bl ( INIOCKOJAOHHBIE KOJIObI, CTAKaHbI, | KAKIOMY CTYACHTY
MEpPHBIE KOJIOBI T.J1.)

6.2 IIporpammHoe obecnieyeHue

6.3 TexHuueckue u 31eKTPOHHbIE CPeICTBA

7 OOpa3oBaTesibHbIE TEXHOJIOTHH

B mporecce u3ydeHHs] TUCHUILUIMHBI HMCTONB3YIOTCS Kak (OpPMBI OOYyUEHHUS: TEXHOJIOTHS
00BSICHUTENbHO-UIUTFOCTPATUBHOTO 00BICHEHUH, TIEKIINHU, 00bICHUTEIHHO-MILTIOCTPATUBHBIN METOT
C JIEMEHTaMH TPOOJIEMHOTO H3JIOKCHHSI, KOHTPOJIbHBIC U JIA0OpAaTOPHBIC PAOOTHI, KOJUIOKBHYMBI,
paz00p KOHKPETHBIX CUTYAIIH.

Axmusnvie ¢opmer 00yuenus. Ha 1abopaTOpHBIX 3aHATHIX, KOTOPbIE COCTaBISIOT Ooiiee
MOJIOBUHBI OT KOHTAKTHOW padOThl, KaXIbIi CTYACHT BBIMIONHSAET Ja00OpaTOpHYIO paboTy
uHAuUBUAYyanbHO. Takoil BuA opraHu3anuu OOy4deHHUs CHOCOOCTBYET HPHOOPETEHHIO HaBBIKOB
CaMOCTOATCIIBHOIO BEACHHA SKCIICPUMCHTAJIBHBIX pa60T, MMPaKTUYCCKHUX HABBIKOB 06pa1ueH1/1$[ u

paGOTBI C PpPa3jIMYHbIMU XHUMHUYCCKHUMU BCHICCTBAMU U J'Ia60paT0pHBIM 06OPYI[OB3.HI/ICM,
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M3MEpUTENbHON anmnapaTypoi, OpraHu3aluid METOJAMKH SKCIIEPUMEHTaIbHBIX padOT, COCTaBICHUS
MPOTOKOJIOB OTYETOB XHMHUYECKHX HKCIIEPUMEHTOB, a TAKKE MPAKTUYECKOTO TOATBEPKIACHUS
TEOPETUUECKUX TMOJIOKEHUN aHATUTHUYECKOM XUMUHU, TEPMOXHMHUH, DJIEKTPOXUMHH, XUMUYECKON
KHUHETUKH, KOJUIouHOM XuMuu. [ToAroToBka oT4eTOB 1O Kax 101 1aboparopHoit padote popmupyer
YMEHHE TNPOBOJUTH TEPBUYHBIA aHAIW3 PE3yJbTATOB C YYETOM OOIIMX 3aKOHOMEPHOCTEH,
(hopMyIMpyeMbIX B paMKax JUCHUIUIMHBI, IPEACTABIATh PE3YNIbTAThI OMBITOB U PACYCTHBIX PadoT,

rpaMOTHO ()OPMYIHPOBATH BHIBOIBI.

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€,Z[OB8.HI/IG.

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

Bonpocsl k koyokBuymy Nel
no Teme "KucjoTHO-0CHOBHOE TUTpPOBaHHe"'

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

2.CnocoObl TUTPOBAHUS: TIPSIMOE U 0OpaTHOE.

3.CriocoObl BbIpaXKEHUsI KOHIIEHTPALUU B TUTPUMETPUH: MOJISIpHOCTH (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 TUTpOBaHUS CHJIBHON KHUCIIOTHI CHUJIBHBIM OCHOBaHMEM. Bua KpuBoii, ¢akxTopsl,
BIIMSIFOINIME HA BEIMYMHY cKauka pH, BEIOOp MHAMKATOpA.

7.VlHOuKaTOpEl METONa HEHTpalHM3aliu, WHTEpBAI Tepexoja HWHIMKATOpa, I0Ka3aTelb
TUTPOBAHUS MHIUKATOPA.

8.Pemienne 3agauy: NPUTOTOBIEHHE PACTBOPOB ONPEACICHHON KOHIEHTPALlMU, pacyer

pe3ynbpTaToB aHaiH3a, pH pacTBOpoB.
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Bompocs! k komnokBuymy Ne2
no meme «OKuCIumMeNbHO-60CCMAHOBUMENIbHOE MUMPOBAHUE))

1. OKucCIUTENTHbHO-BOCCTAHOBUTEIbHBIE PpPEAKIMW B  AHATUTHYECKOW XHUMHUHU  (peaKuuu
oOHapyKeHHsI, pACTBOPEHHS OCAJAKOB, IPUMEHEHHE B KOJIMUYECTBEHHOM aHaJIH3E)

2. CranmapTHbeId mOTeHIMAN, ypaBHeHue HepHcra. BrnusHue craHgapTHOrO HoTeHIMAaila Ha
HalpasJieHUE peakny. PaKTOpsl, BIUSIOLUINE HA CKOPOCTh PEAKLIUH.

3. IlepmanranaTomeTpuueckoe TUTpoBaHue. Pabounii 1 KCXOAHBIN pacTBOpHI, BIusHue pH Ha
MPOTEKaHUE peakUuuu. Pacyer SKBUBAJEHTOB BELIECTB, YYAaCTBYIOIIMX B PEAKIUU OKHUCIICHUS-
BOCCTAHOBJICHHUSI.

4. Pemenune 3amay.

[TprmMep KOHTPOJIbHOI pabOTHI

buner Nel
Paccuunraiite HaBecky NaOH, HeoOxoaumyto st mpurotosienus 250 mut 0,1 H pacTBopa.

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

3. Ckonbko rpammoB H2C204 comepkuTCsl B pacTBOpE, €CIIM Ha €ro TUTPOBAHUE 3aTPAueHO 8,5 M
0,1 H pactBopa NaOH

4. B 100 mn pactBopa conepxutcs 0,2 r NaOH. PaccuuTaiite TTp, HOpManbHOCTh, MOJIIPHOCTh U

TUTP naHHoro pactopa no HCI.

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

mia 0,1 H pactBopa NaOH

B 200 mu pactBopa copepxutcs 1,2 T H2SO4. Paccunraiite THTp, HOpMaIbHOCTD, MOJIIPHOCTD M TUTP
naHHoro pactsopa o Na2COs.

PaccunTaiite HaBecky Na2COs, HeoOxoaumyro it mpurorosienus 250 mia 0,1 H pactsopa.

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

IIpumep TecToBOrO 3aAaHUA
BAPUAHT 1.
Hucempykuua: Bvibepume 6epHulii, o auiemy MHEHUIO Omeemn.

1. Yame Bcero B KayecTBe CTaHAApPTa AJsl YCTAHOBJIEHHSI THTPa PACTBOPOB KHCJIOT
HCIOJb3YIOT:
a. Na2COs 6.Ba(OH), B. KOH r. CsHs(COOH)COOK — ruapodranar kanus

2. HutepBan pH n3meHeHHs] OKPACKM MHAMKATOPA 3aBUCHUT OT:
a. Kjuce. MHIMKATOpA
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0. KOHIIEHTPAIIUHN UHAMKATOpA
B. UHTEHCUBHOCTHU OKPaCKH MHIUKATOpa
r. pH tutpyemoro pactsopa
3. Touka HeHTPAJbLHOCTH COBNAAET C TOYKOWH IKBUBAJEHTHOCTH NPH TUTPOBAHNH B
BO/JIHBIX PacTBOpax:
a. c1aboit KUCIOTHI CUIILHBIM OCHOBAaHUEM
0. c1aboro OCHOBAHMS CHIILHOW KHCIIOTOMN
B. CWJIBHOM KUCJIOTHI CUJILHBIM OCHOBAaHUEM
T. CUJILHOTO OCHOBAHHUS C1a00# KUCIOTON
. CUJIbHOW KHUCJIOTHI CJTaObIM OCHOBAaHUEM
4. Beauuyuna pH B Touke 3KBHBAJIEHTHOCTH 00Jbllle 7 MPU TUTPOBAHUM:
a. CUJIbHOM KMCIIOTHI CUJIbHBIM OCHOBAaHHEM
0. c1ab0i KUCIIOTHI CUIIBHBIM OCHOBAaHUEM
B. CJIa0OT0 OCHOBAHMSI CUIIbLHOM KHCIIOTOM
. CWIBHOI'O OCHOBAHUS CHJIBHOW KHCIIOTOMN
5. Moasipuas macca 3xBuBajieHta H2SOs nmpu TUTpPOBaHUM ee CTAHAAPTHBIM PacTBOPOM
NaOH ¢ unaukaropoM paBHa:
a. M(H2S04)/3 0. M (H2S04)/2 B. M (H2S04)
6. MoasipHasi KOHIIEHTPaLKUs PACTBOpPa ITO:
a. KoauyecTBo r-moseit Bemectsa B 1000 mut pactBopa
0. KOJIMYECTBO I-MOJIeH BemecTBa B | M1 pacTBOpa
B. KOJIMYECTBO T. BemiecTBa B 100 M1 pacTBopa
T. KOJIMYECTBO T BellecTBa B 1 MJ1 pacTBopa
7. HopMmaJjibHasi KOHIIEeHTpalus pacTBopa:
a. Macca (r) pacTBOpeHHOr0 BelllecTBa B 1 M1 pacTBopa
0. KOJIMYECTBO MOJIb-3KBHBaJIeHTOB BemiecTBa B 1000 mur pacTBopa
B. OTHOIIICHNE KOJTMYECTBA BEIIECTBA MOJICH B pacTBOPE K 00hEMY pacTBOpa
8. Ha Be/ilM4MHY cCKaYKa HA KPUBOIH KUCJIO0THO-OCHOBHOIO TUTPOBAHUSI BJIMAET:
a. KOHCTaHTHI IUCCOIMAIIMN KUCIIOTHl U OCHOBAHUS
0. KOHLIEHTpAaLIUA TUTPAHTA
B. KOHIICHTpAIUs OMPEIECTIEMOTO BEIECTBA
T. BCE MEPEUUCIICHHbIE (PAKTOPHI
9. K 0y(depHbIM pacTBOPpaM MOKHO OTHECTH:
a. paCTBOPBI, COCTOSIINE U3 cTa0Oro OCHOBAHUS U €r0 CONU
0. pacTBOPBI, COCTOSAIINE U3 CHIIBHON KUCIIOTHI U €€ CONU
B. PacTBOP COJIM CJIa00M KUCIOTHI U CHIILHOTO OCHOBAHHUS
T. pacTBOPHI CUIILHOTO OCHOBAHUS U €r0 COJIA
10. Moasipuasi Macca IKBHBAJIEHTA MEePMAHIAHATA KaJaus AJsl peakuuii, NpoTeKAKIIUX B
KHCJIOM cpelie paBHA:
a. M/4 6. M/5 B. M/2 r. M/3

IlepeyeHb BONPOCOB /IJIsl YCTHOTO Onpoca (co0ece10BaHNs) N0 AHATUTHYCCKON XMMIH,
(puznyeckoi M KOJNJIOMIHOM XMUMUM

Tewma: [IpoGooTOOp 1 MPOOOTIOATOTOBKA
- Ilpeamer wu 3amauum aHanmuTU4Yeckol XumuH. OCHOBHBIE CTAaIUU AHATUTHYECKHX
onpeaenenuii. [Ipo6ootdop u ero 3HaueHue. TexHruka 0TOOpa MPeACTaBUTEIHHON MPOOKI
TBEPJIbIX, KUIKUX U Ta3000pa3HBIX BEIIECTB, OMOIOTHYECKUX MPOO.

- Cmoco06sl paznoxxkenust mpod (MOKPHIN U CyXOi).
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Tema: KHCIIOTHO-OCHOBHBIE PEAKIIUH.

HNonnoe npousseaecnue soasl, PH.

Henocratkn Teopum kuciaoT W ocHoBaHuUM Appenuyca. IIporonuTudeckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAaHUYCHUS.

Beruuciienne pH pacTBOpoB CUIIBHBIX M CJIa0BIX KUCJIOT ¥ OCHOBAHUM IPU TOCTATOYHO
BBICOKHX UX KOHLICHTPALMSIX.

Bydepusie pactBopel M uX cBoiicTBa. bydepHas eMKocTb, €€ 3aBHCHUMOCTb OT

KOHIIEHTpaluu KoMIoHeHToB. Boruncnenue pH O6ydepHbIx pacTBOpPOB.

Tema: OKHCIUTEIBEHO-BOCCTAHOBUTEIIbHEIC p€akuuu

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY M OCHOBHBIE aCIEKThl UCIIOIb30BaHUS UX
B aHaJMTH4ecKol Xxumuu, CTaHIapTHBIE TOTEHIMAIbI U ypaBHeHUe HepHcTa. Bausinue
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBLHBIX I[OTCHLIMAIIOB HA HAIPABJICHUE OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHHﬁ.

Tema: KHCII0THO-OCHOBHOE TUTPOBAHUE.

CyIHOCTh TUTPUMETPUYECKOrOo aHanu3a. OCHOBHBIE IOHSTHS, HCIOJIb3YEMbIE B
TUTPUMETPUH: TUTPOBAHUE, IEPBUYHBIE U BTOPUYHBIE CTAHIAPThI, HCXO/AHbIE BEIIECTRA,
MOMEHT 3KBHBAJICHTHOCTHU, KPUBbIE TUTPOBAHUS, MHIUKATOPbI TUTPOBAHMUSL.

OO01ue TpeboBaHUs K pEaKLMSIM, JIEKAIIUM B OCHOBE TUTPUMETPUUYECKUX ONpEAEICHUI.
Tumbl  peakumii, WCIONB3YeMBIX B  THTPUMETPHUH, KIACCU(PUKAIMSI  METOJOB
TUTPUMETPHH.

CrniocoObl TUTpOBaHUs, IpuMepbl. CriocoObI BEIPAaXKEHUSI KOHLIEHTPAIMK B TUTPUMETPHH.
Koadduument monpasku. VicxomHbIe BeniecTBa B TATPUMETPUH U TIPEABSABISIEMbIE K HUIM
TpeboBaHusi. CriocoObl yCTaHOBIIEHUS KOHIICHTPAIIUA PACTBOPOB.

Teopuss KUCIOTHO-OCHOBHBIX HHAMKATOpOB. VIHTepBan mpeBpalleHHs HHAWKATOpa,
nokaszatesb TUTpoBaHus. HAMKaTOpHBIE OMINOKH, UX pacueT. OOuuii moaxo.1 K BEIOOpY
MHMKATOpa.

@axTophl, ONpPEIENSIONINEe BEJIWYMHY CKayka Ha KPUBOM KHCIOTHO-OCHOBHOTO
TUTpOBaHMUA. TUTPOBAaHHE CHIIBHBIX KHCIOT CHJIBHBIM OCHOBAaHHUEM U CIAOBIX KUCIOT

CHJIbHBIM OCHOBaHHeM. OOImui BUJI KpUBBIX TUTpOBaHuUs. Be16op nHAMKaTOpA.

Tema: MCTOHLI OKHCJINUTCIIbHO-BOCCTAHOBUTCIIBHOTO TUTPOBAHMA.

MeTO)IBI OKHCJICHHUA-BOCCTAHOBJICHHA B TUTPUMETPUHU, UX Knaccmbm(aum{.
HepMaHr AHATOMCTpU. HCpBI/I‘-IHLIe U BTOPHUYHBIC CTaHAAPTHI. I/IHI[I/IKaTOpBI, MIPUMCEPBI

ONPEACIICHUMN.

Tema: OCHOBBI XUMHUYECKOW TEPMOAMHAMUKHU U TEPMOXUMHUHI
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Tema:

ChopmynupyiiTe W HanMIIMTE MaTEMaTHYECKOE BBIPAXKEHHE IIEPBOTO 3aKOHA
TEePMOJIMHAMUKH.

Urto o0mIero u B 4eM 3aKJTF0YACTCS PA3IMYUE MKy TEIUIOTOU U paboTOi?

Kakue u3 ¢yHKUMNA: BHYTPEHHSAS SHEPrUsi, SHTAIBIUS, TEIUIOTa U paboTa OTHOCATCA K
(GYHKLHAM COCTOSIHUS, a Kakue - K QyHKIuAM mporecca? B uem pazHuna Mexay HuMu?
Hanummre MaTeMaTH4ecKkue YpaBHEHUS, IIO3BOJIAIONINE pAcCUMTATh H3MEHEHHUE
BHYTPCHHEH HHEPIrUU, M3MEHEHHE SHTAIBIHUH, TEIUIOTY M padoTy JUIsl MPOLIECCOB
U30TEPMHUECKOr0,  M30XOPHOIrO, M300apHOro,  aauabaTHUeCKOro  pacUIMpeHHs
U7eaIbHOIO rasa.

coctosinus I B coctosinue 11 1t mporeccoB, MpOBEACHHBIX 00paTUMO B HEOOpaTUMO?
UYrto Ha3pIBaeTCs TEMJIOBBIM 3(P(HEKTOM XUMUYECKON peaKiuu?

CrpaBe/uIuB JIM BBIBOJI CTYAEHTA, CIACIAHHBIN IOCIE ONpEeIeHUsl TeIIOThl CrOpPaHus
OpPraHU4YecKoro coenuHeHus «B kajgopumerpuyeckol O6omOe mporecchl MIYT HpU
nocTosiHHOM 00beMe. T.k. AV=0, a AH=AU + PAV, 1o Torma AH = AU»?
CdhopmynupyiiTe BTOpPOH 3aKOH TEPMOAMHAMUKM M HAMWIINTE €r0 MaTeMaTHYECKOe
BBIpAXEHUE JIJIs1 OOpaTUMBIX U HEOOPATUMBIX IIPOLIECCOB.

Kakoii 3aKk0H TepMOIMHAMHUKH HY>KHO UCIOJIB30BATh AJIS pacueTa U3MEHEHUs SHTPOIIUH
CHCTEMbI IIPY POTEKAHUU 00paTUMOro nporuecca?

Kak paccumTtath HW3MEHEHHE OSHTPONHHM CHCTEMBl NpPU TMPOTEKAaHHMH HEOOPATUMOTO
nporiecca?

3aBHCUMOCTh M3MEHEHUS SHTPOIHH B X0 XHMUYECKON pEaKIiH.

CBoOosHas »Heprus XMMHUYecKoM peakuuu. CBs3b CBOOOJHOM SHEPrHMM XUMHYECKOH

peaKIuy ¢ MaKCUMalIbHOM paboTOM.

XuUMH4YeCcKasd KUHETUKA

YT0 Takoe CKOPOCTh XUMHYECKOU pEaKIiH.

Cdhopmynupyiite GpakTOpbl, BIUSIOIINE HA CKOPOCTh PEAKIINU.

OCHOBHOI NOCTYJIAT XUMHUYECKON KUHETUKU. MOJIEKYIISIPHOCTh U TIOPSJIOK PEAKILIHH.
YUTto Takoe KOHCTAaHTa CKOPOCTH XUMHYECKOM peakuuu. KnHernueckue ypaBHEHUs
peaknuii NepBoro U BTOPOro MOPsIKOB.

B ueMm 3axkirouaercs BIMSHHE TEMIEpPAaTypbl Ha CKOPOCTb XUMHUYECKOH PEaKLUH.

VYpaBHeHue AppeHunyca.

Tema: DneKTpoABMKYIINE CUIIBI

ChopmynupyiiTe npUUMHBI BO3HUKHOBEHHUS PAa3HOCTH IOTEHIIMAJIOB Ha Pa3IUYHbBIX
MexX(a3HbIX TpaHHIIaX pa3zena.

Hamumwure ypaBuenue HepHcera.
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- Tumbl oOpaTUMBIX 3JEKTPOAOB: 3JEKTPOAbl IMEPBOTO M BTOPOrO poOja, Ta30BbIE,
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIE.

- OcnoBuHoe ypaBHenue DJIC rajibBaHU4€CKOT0 JIEMEHTA

Tema: I[I/ICI'IepCHBIe CHUCTEMBI U ITIOBEPXHOCTHBIC SABJICHUA

10.

11.

- Yro Takoe komnougHas Xumus. OCHOBHbIC NOHATUS U ONPEIEICHHS IUCIEPCHBIX
CHCTEM: AUCIIEPCUOHHAs cpefia, AucnepcHas (asa, TUCIepCHOCTb.

- IIpuBenure cmocoObl MOMXYYEHUS AUCIEPCHBIX CHUCTEM: METOABI AMCIIEPTUPOBAHHS H
KOH/IEHCAllUU.

- KakoBble OCHOBHbIE TOBEPXHOCTHbIE CBOMCTBA IUCIIEPCHBIX CUCTEM

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

3aBUCUMOCTb IIOBEPXHOCTHOT'O HATSKEHUSI OT KOHLIEHTpaluu pactsopa [IAB.

[TPUMEPHBIN ITEPEYEHb BOITPOCOB 1 3AJJAHUI K 3AUYETY
[Ipeamer u 3a7aun aHAMUTUYECKONW XUMUU. OCHOBHBIC CTAJIUN aHATTMTUYECKUX OMPEICICHUM.
[Ipo6ooT6op u ero 3HaueHue. TexHuka 0TOOPaA MPeICTABUTEIBHON IPOOBI TBEPBIX, JKUIKUX U
ra3000pa3HbIX BEHICCTB.
Crnioco0sI pa3znoxeHus mpod (MOKPBIM U CyXoii).
HNonnoe npousseaenue soasl, PH.
Henocratku Teopuu KucioT u ocHoBaHuii Appenuyca. [Ipotonutuueckas teopus bpencrena-
Jloypwu, ee 1OCTOMHCTBA, OTPAHUYECHHUS.
Brruncnenme pH pacTBOpOB CHIIBHBIX U CIa0BIX KUCIOT U OCHOBaHHM MPH TIOCTATOYHO
BBICOKHMX UX KOHIICHTPAIUSX.
Bydepnsie pacTBophI 1 UX CBOMCTBA. bydepHas eMKOCTh, €€ 3aBUCHMOCTh OT KOHIICHTPAIIUU
KoMroHeHTOB. Brruucnenune pH OydepHbIx pacTBOpOB.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIMH U OCHOBHBIE aCMIEKThI HCIIOIb30BAHMS UX B
aHaymTHYeckor xumun, CTaHIapTHEIC MOTCHIMAIBI U ypaBHeHUe HepacTa. Biusaue
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MTOTEHIIMATIOB HA HaMpaBlIeHNEe OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA.
CymHocTh TUTpUMETpUYecKkoro anann3a. OCHOBHBIE MMOHSATHS, UCIIOJIb3yeMble B TUTPUMETPHUU:
TUTPOBAHUE, TICPBUYHBIC U BTOPUIHBIE CTAHAPTHI, UCXOTHBIC BEIIECTBA, MOMCHT
HKBHUBAJIEHTHOCTHU, KPUBBIE TUTPOBAHUS, HHIUKATOPHI TUTPOBAHMUS.
O61ue TpedoBaHMsI K peaklUsM, JIeKAIIUM B OCHOBE TUTPUMETPUUECKUX ornpeaeneHuil. Tumsl
peaKIuii, HCTIOIb3yEeMbIX B THTPUMETPHUH, KIIACCU(PUKALIUS METOJIOB THTPUMETPHH.
Crioco0sl TUTpOBaHus, IpuMepbl. CITOCOOBI BBIpaXKEHUS KOHIICHTPAIIMH B THTPHMETPHH.
Koaddunment nonpasku. MicxoaHbIe BelIeCTBA B THTPUMETPHUH U IPEIBSIBISIEMbIE K HUM
TpeboBanus. CrocoObl yCTaHOBIIEHUSI KOHIIEHTPAI[UH PACTBOPOB.

TeopI/I}I KHCJIOTHO-OCHOBHBIX HHIUKATOPOB. I/IHTCpBaJ'I MpeBpallCHUA NHAUKATOPA, [TOKA3aTCIIb
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TUTpOBaHUs. IHIUKATOpHBIE OMUOKH, UX pacdyeT. OOmui oaXox K BEIOOPY MHIMKATOPA.
@DaxTopHl, ONpPEAeIAIONINe BEINYUHY CKauyKa Ha KPUBOM KHCIIOTHO-OCHOBHOTO TUTPOBAHHUS.
TurpoBaHue CUIBHBIX KUCIOT CHIIBHBIM OCHOBAaHHMEM H CIIa0BIX KHCIOT CHJIbHBIM OCHOBAHUEM.
OOmwmit B KPUBBIX TUTPOBaHUS. BeIOOp MHAMKATOPA.

MeTobl OKHCIIEHUA-BOCCTAHOBJICHUS B TUTPUMETPUH, UX KIIACCH(PHUKAIIHA.
[lepmanranatomerpus. [lepBuunbie 1 BTOpUUHBIE CTaHAAPTHL. HAMKATOPHI, MpUMEPHI
ONPEACIICHUMN.

[Ipeamer ¢pusznueckoit xumun. CocTaBHbIC YaCTH (PU3HIESCKON XUMUU. DU3HUEcKass XUMHUS, KaK
TEOpeTUYeCKU (PyHIAMEHT COBPEMEHHOW XUMUYECKON HAayKH, U €€ BIUSIHUE Ha CMEKHBIC
€CTECBEHHOHAYYHbIEC HAIIPABJICHUS.

Omnpenenenue noustuid: Tepmonaunamuka. TepMoauHaMuueckas cuctema. THIbI
TepMOJUHAMHUUeCKuX cucteM. [lapaMeTpsl cOCTOSHUS, OCHOBHBIE TApaMEeTPbl COCTOSIHHUS,
YpPaBHEHUE COCTOSIHUE UACAIBHOTO raza. GU3nueckuii CMbICII YHUBEPCAIBHON Ia30BOM
MOCTOSIHHOM. XapaKkTepUCTUKa HHTCHCUBHBIX M SKCTEHCUBHBIX apaMeTpOB. DHEPTus U
BHYTPEHHsIs SHEPrus (OCHOBHBIE COCTaBHbIE yacTH). Pabora, Temnnora npouecca.

[TepBrlii 3aKOH TEPMOAMHAMUKH: K1accudeckue popmynupoBku. HTerpanbpHas u
maddepeHnranbaas GopMbl IEPBOTO 3aKOHA.

[IpunokeHue nepBoro 3aKOHa TEPMOAMHAMUKH K (PU3NYECKUM MPOIEcCaM C y4aCTHEM
WHJIMBUIYQJIbHOTO BEIIECTBA (MaeaibHble CUCTEMBI): 1) CpeaHsis TeII0eMKOCTb, YACIbHAs
TeIJIOEMKOCTh, HICTUHHAs TETIOEMKOCTh 1pu V=const u P=const. Xapakrepucruka
terutoeMkocTH Cp u Cy U MOJIEKYJ HeaTbHOTO Ta3a (0JHOATOMHBIX, IBYX- U TPEXaTOMHBIX
JIMHEHHBIX, TPEXaTOMHBIX JIMHEHHBIX U MHOTOATOMHBIX ). Xapaktep 3aBucumoctu Cp=Ff(T) mis
OpraHWYECKUX U HEopraHU4YecKux moJiekyd. 2) [Ipouecc, mporekatomuii mpu T=coNst.
Omnpenenenue A, Q 1 AU B npoliecce H30TEpMUUECKOT0 pacUIMpeHHsl HeaabHOro rasa. 3)
ITponecc, nporekatouuii mpu V=const. Onpenenenue A, Q u AU B nporiecce U30XOpHOTO
HarpeBaHus uaeansHoro rasa. 4) [ponecc, nmporekaromuii npu P=const. Onpenenenne A, Q n
AU B mporecce 1300apHOro paclIMpeHus HAealbHOro rasa.

[TpunoxeHue nepBoro 3akoHa TEPMOAMHAMUKY K XUMHUECKUM rnpoueccam: 1) ITonstue
TeIIoBbIX 3 (eKkToB XuMHueckoi peakunu nmpu V=const u P=const. 3axoun ['ecca.
CrannaptHele ycioBus. Temnora o0pa3oBaHUs U TEIJIOTA CTOPAHUS NP CTaHIAPTHBIX
YCIIOBUSIX, OTHECEHHBIX K 1-My MOJII0 HHAUBUAYAIBHOIO BellecTBa. OnpeeneHne TerioBbIX
3¢ HEKTOB XMMUYECKHX PeaKIfil M0 CTaHIAPTHBIM TEIJIOTaM 00pa30BaHUs WM CTOPAHHUS
WHJUBUAYAIBHBIX BELIECTB. 2) 3aBUCUMOCTD TEIIOBOTO 3P deKTa XMMUUECKOI peakliuy OT
Temmeparypsl - AH=f(T). Unterpansuas popma ypasrenus Kupxroda B 3-¢ii crenenu
MPUOKEHNUS.

Bropoli 3ak0oH TepMOoIMHAMUKU: BBeeHHE SHTPONMHN — KaK HOBOM TEPMOJUHAMUYECKOU

GbyHKIUH.
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21. TIpumMeps! HCIIONB30BAHMS 2-TO 3aKOHA TEPMOJAMHAMUKH IS OTpesieieHus AS B mporeccax ¢
y4acTHEM MHIUBUAYaAIbHBIX BEIIECTB: (Da30BbIE MEPEX0/Ibl, N30TEPMUUYECKOE PACIIUPEHUE,
HarpeBanue pu V=const wiu P=const.

22. Tperuii 3ak0oH TepmMoauHamMuku (moctynat I[lnanka). Onpenenaue ASzos’ u AST? xumuueckoit
peaxiuu.

23. O0mas xapakTepuCcTUKa TEPMOJMHAMUYECKUX ITOTEHIIMAIOB HAa IPUMEpPE CBOOOTHON SHEPTUU
I'enpmromsia u I'nb66ca. Ananus ypasaenuii dF<0 u dG<0 a1 BBIABICHUS KPUTEPHEB
HaIpaBJICHUs U Mpejielia IPOTEeKaHUsl CaMOIIPOU3BOJIBLHOTO Mpoliecca. XapaKTepUCTHUECKHe
(GYHKIINU ¥ UX €CTECTBEHHBIE IIEpEMEHHBIE (Ha mpuMepe cBOOOJHOM 3Heprun ['ub0ca).
Omnpenenenue AG B mporieccax ¢ ydacTHeM HHAMBUAYaIbHOTO BemiecTBa (T=const, P=const,
(a3oBbIe MEPEX0/Ibl B YCIOBUSAX PABHOBECHS).

24. AGT® — xaK OCHOBHAs TePMOIMHAMUYECKAS XapaKTEPHCTHKA XHMUUECKOH PeaKInH,
npoTekaromeii 10 Korua. Metoxs! onpenenenns AG2eg® (AG208° = Amax; IO ypaBHEHHIO
I'n66ca-Tensmronsua; o AGzeg’ f — 13 IpocTHIX coeuHenuit). 3aBucuMocts AGT’
XUMHAYECKON peakiuy OT TEMIIepaTypsbl, AudQepeHnnaibaas 1 HHTerpaabHas GopMel
YpaBHEHUH.

25. Xumnueckas kuaetruka. [ToHsTHe cpeHell 1 HICTUHHOM (B JaHHBI MOMEHT BPEMEHH ) CKOPOCTH
XUMHUYECKOH peakunu. QakTopsl, BIAUIIONINE Ha CKOPOCTh XUMUYECKOU peakiui. OCHOBHOU
MOCTYJIAT XMMUYECKON KUHETUKU. [IOHATHS: YaCTHBIN U OOIINN KUHETHYECKUHN TTOPSJIOK
peaxiuu, MOJEKYIIPHOCTh, KOHCTAHTA CKOPOCTH.

26. AHaIIM3 KMHETHYECKOTO ypaBHEHHS PEAKIUU IIEpBOro mopsiaka tuna A—B.

27. AHan3 KMHETHYECKOro ypaBHEHUs peakuuu BToporo nopsjaka tuna 2A—C+D u A+B—C+D.
IIpu ycaoBuu paBeHCTBa HCXOAHBIX KOHLIEHTpauii A u B.

28. 3aBHCUMOCTh CKOPOCTH XHMHUYECKOM peakiny OT TEMIIEpaTyphl. Y paBHEHHE AppeHUyca.
DHeprust akTUBAILMK U METO/IbI €€ orpeiesieHus (rpaduueckuil ¥ aHaTUTHIECKU ).

29. [IprunHBI BOSHUKHOBEHHSI Pa3HOCTH MOTEHITaOB. O0IIHe MpeICTaBIeHHS O CTPOSHUH
JBOMHOTO ayiekTpudeckoro cios (Teopun ['enbmronsia, I'yu-Uenmena, ltepua). O0riue
MPEACTABJICHUS O MOTEHIIHAaX: EKTPOAHOM, TU(DPYy3HNOHHONU, KOHTAKTHOM, MEMOpPaHHOM ).

30. XapakTepHucTHKa 3JEKTPOI0B 1-r0 poja, 2-ro posia, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX.
(ITpumepsl). YpaBuenue HepHcTa 1 ero npuMeHeHue Ajs onpeeseHue BeTnYMHbI
JIEKTPOHBIX MOTEHIIMAJIOB.

31. OcHOBHBIEC TOHATHS U KJIaCCU(DUKAIIUS TUCTIEPCHBIX CUCTEM TI0 CTETICHU JUCIIEPCHOCTH,
MPUPOJIe TUCTIEPCHOM (Da3bl M JUCTIEPCHOHHOM Cpe/Ibl, XapaKTepy CUI MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS MEXTy HUMH.

32. MeToap! MoTy4eHus KOJUTOMTHO-AUCIIEPCHBIX CUCTEM: JUCTIEpralliOHHbIE U KOH/IEHCAIlUOHHbIE
(puznyeckue u xumuueckue). MeToabl OUUCTKU KOJIJIOUTHBIX PACTBOPOB.

33. MunensipHasi TeOpUsi CTPOCHUS KOJUIOMIHBIX YacTULl THOPOOHBIX 30eil. Kunetnueckas u

26



arperatuBHasi yCTOWYHBOCTb.

34. OcHOBHBIE TPaBWIIA KOATYJISINH THIAPOPOOHBIX 30JI€H AIEKTPOIUTAMHU.

35. MonekynspHO-KMHETUIECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM: OPOYHOBCKOE JBHIKEHHE,
muddy3usi, OCMOTHYECKOE JaBICHUE.

36. CtpoeHue JBOMHOTO ANEKTPHUUECKOTO CII0S. DICKTPOKMHETUYECKHA TOTeHINal. Biusiaue
AJIEKTPOJIUTOB Ha BEIMUUHY A3€Ta-MOTEHIINAIA.

37. [loBepXHOCTHBIE CBOMCTBA IUCIEPCHBIX CUCTEM: CBOOOIHAS TIOBEPXHOCTHAS YHEPTUS U
MMOBEPXHOCTHOE HaTshKeHHe. [I0BepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO UHAKTUBHbIE
BELIECTBA. 3aBUCUMOCTb [TOBEPXHOCTHOT'O HATsKEHUS oT KoHIeHTpauuu [IAB. IIpasuio
Tpay6e-/lroxio.

38. IlonsTus aacopOLs, TOIOKUTEIbHAS U OTpUIIaTeIbHAs. AJICOpOEHT, agcopbaTuB, aacopOar.

AOGcopOnus. Y aenbHas aacopOIus MOBEPXHOCTHAS KOHIICHTPAIIUS.

8.3 Kpurepuu oueHnBaHus pe3yJbTaToB 00y4eHHs

IIpomedsxcymounas ammecmayus - 3a4em

3ayeT BBICTABIACTCS CTYAEHTY, €CJIM: MaTepuan yCBOEH B IOJHOM OOBbEME, OTBETHJ Ha
BOTPOCHI TEKYIEro KOHTPOJIS, NMPH BBHITOJHEHUH KOHTPOJIBHBIX PadOT MO PEIICHHIO PaCUETHBIX
3aJa4 pelniI NPaBUIbHO 3 3a1aHus U3 5, CTYIEHT BllaJieeT HEOOXOAUMBIMUA YMEHHUSIMUA M HAaBBIKAMU,
oopmieHbl OTYETHI 110 BCEM JIAOOPATOPHBIM paboTaM, BBIIOJIHEHBI 3aJaHUS 110 CAMOCTOSTEIbHON
pabore.

JlaGopaTopHast paboTa cuuTaeTCs BHITTOJIHEHHOW €CIIH:

1) mpenocTaBieH MNUCBMEHHBIM OTYET MO J1a0OpaTOpHOM pPaboTe, BBHINOIHEHHBIH IO
YCTaHOBJICHHBIM TPeOOBAHUSM;

2) TpUCYTCTBYET 3allUCh O BBINOJHEHUM pPAa0OTHl B JKypHale NpenojaBaTens WU
MIPUCYTCTBYET MONKUCH IPETOAAaBaTENs B IPOTOKOJIE BHIITIOJIHEHUS JIa0OpaTOPHOU pabOThI CTYIEHTA.
Bo Bcex npyrux cinyyasix paboTa cuuTaeTcsl HEBBIMOIHEHHON. OTBETCTBEHHOCTh 3a HEBBIIIOJIHEHNE
YCTQHOBJICHHOTO KOJIMUYECTBA J1a00PaTOPHBIX pabOT MOJHOCTBIO JIEKHUT Ha CTYJICHTE.

Heszauer craBuTCs, €Ciii B YCBOGHHU MaTepHajga MMEIOTCS MPOOebl: OT/ENbHbIE YMEHUS
HEJ0CTaTOYHO YCTOWYUBBI, OCHOBHOE COJEpKaHME MaTepuajla HE YCBOEHO; HE IOJIHOCTBIO

BBITIOJTHEHBI JTa00paTOpHBIE PadOTHI U HE MPEACTaBICHBI OTUETHI 110 Ja0OPATOPHBIM paboTam

Pa3paborumnkmn:

K.X.H., noiieHT A.JI. bucukaino
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P’

n.x.H., noueHt [.C. CycnoB

[Tporpamma coctaBiieHa B cooTBeTcTBUU € TpeboBanusMu @I'OC BO u yueTom pekoMeHganui
ITOOII no nanpasnenuto 05.03.06 1 mpod o TOATOTOBKH «DKOJIOTHS U TPUPOIOTIONH30BAHUEY,
Hanpasnennocts (npoduiib) HOATOTOBKU «DKOJIOTHYECKAs SKCIIEPTU3AY.

[TporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl aHATUTUYECKON XUMHH U Kadeapsl
(bu3HUECKOi 1 KOJUIOUTHON XUMUN

[Tpotokon Ne 1 ot «23» maprta 2023 r.

3aB. kadeapoii, a.X.H., mpodeccop = AT [Tpoiinakos

W.o.3aB. kadenpoii, 1.x.H., mpodeccop d%% / JI.b. benbix /

Hacmoswas npoepamma, He modcem Oblmb 60Cnpou3eedena Hu 8 Kaxkotl hopme 6es

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kaghedpvi-pa3spabomuuxa npocpammol.
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