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1. HEJIb 1 3AJJAYH TN CHUTIJINHBI

[Iporpamma cocTaBieHa B  COOTBETCTBMM C  TpeOoBaHusiMH  DenepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJIapTa BBICHIEr0 o0Opa3oBaHus — OakansaBpUar
no HanpasieHuto noArotoBku 18.03.01 «Xumuyeckass TEXHOJIOTHs», PEKOMEHIAIUSIMU
METOAMYECKOW KOMHCCHMM W HAKOIUICHHOTO OIbITa MPENOoJaBaHUs JUCHUILTUHBI Kadeapoid
aHanutndecko xumuu PXTY mm. JI.M. Menneneesa. IIporpaMma paccunTaHa Ha H3ydeHUE
JUCLMILIMHBI B TEYEHUE OTHOTO CEMECTpA.

Jucuurunna «Ananumuyeckana Xumus» OTHOCUTCA K 0a30BOM dYacTH JUCHUIUIMH
yueObHoro 1iaHa. IIporpamMma IUCHMIUIMHBI MpENNoOJjaraeT, 4ro oOydarouiuecs HMEIT
TEOPETUYECKYI0O M MPAKTUYECKYIO IOATOTOBKY B OOJAcTH MaTeMaTHKH, (HU3UKH, OOIIeld u
HEOPraHUYECKOU XUMUMU.

Heab AuCHMIIMHBI — IpUOOpEeTeHHEe 00YYarOIIUMUCS 3HAHUM 10 OCHOBHBIM TpyIIaM
METOZIOB XWMHYECKOTO aHaJn3a, HauOojee IIMPOKO MPUMEHSEMBIX B TPOMBIIUICHHOCTH H
HCCIIEIOBATENLCKOM paboTe, a TakyKe KOMIETEHIUH, HEOOX0AUMBIX XMMHKAM-TEXHOJIOTaM BCeX
CIELMAILHOCTEN I PEILIEHUS] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIM3a.

3agauyM JUCHUILVIMHBI — M3YyYEHUE TEOPETUUYECKMX OCHOB XMMMUYECKHX U HEKOTOPBIX
(U3NKO-XMMUYECKMX METOAOB aHalN3a; O3HAKOMIIGHHWE C TPHHLUUNAMH pabOThl OCHOBHBIX
npubOpOB,  HCIONB3YeMBIX B (U3MKO-XMMHYECKMX  METOJaX  aHalu3a;  HM3y4yeHHe
METPOJIOTMYECKUX OCHOB AHAJUTHYECKOM XHMMHMH; O3HAKOMJIEHME C METOJaMH, ILIHPOKO
HCIIOJIb3YEMBIMU B COBPEMEHHOM AHAJIMTUYECKON ITPAKTHUKE.

JuctuniuHa «Ananumuueckaa Xxumua» npenogaerca B 3 cemectpe. KoHTponb
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBON CHCTEME.

Pabouas mnporpamMma JUCIMIUIMHBI MOXET OBITh peajn30BaHa C MNPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTMH M JJIEKTPOHHOTO OOyYeHHUsS MOJHOCTHIO WIH
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI

N3yuenue JUCLIUIUIUHBL HaIIpaBJICHO Ha npuoOpereHue CHEAYIOLIUX
o01enpopecCuOHATBHBIX KOMIIETEHITHIA:

HaunmenoBanue
Kon n HanMeHOBaHUE UHIMKATOpPA
kareropuu (rpynnsl) | Koxa n Haumenosanune OIIK
noctmxenust OIIK
OIIK
OIIK-5.1. 3HaeT OCHOBHBIE METOABI U
MIPUEMBI npoboorbopa U
NpOOOTNOATOTOBKA  aHAIU3UPYEMBIX
OIIK-5 Cnocoben OOBEKTOB, METOJBl pa3feieHus W
OCYILECTBIISATh KOHIICHTPUPOBAHUS BEILIECTB.
HKCIIEPUMEHTAIbHbIC
uccnenosauns u ucneitTanus | OIIK-5.4. 3HaeT OCHOBHBIE METOABI U
EcrectBenHo- 110 3a/1aHHOM METO/IUKE, IIPUEMBI npoboorbopa "
Hay4Has MIPOBOJIUTH HAOMIOZCHUS U NpOOOTIOATOTOBKA  aHAIU3UPYEMBIX
HOJTOTOBKA U3MEPEHUs C yUeTOM OOBEKTOB, METOJBl pa3feieHus MU
TEXHUKU O€30MaCHOCTH, KOHIICHTPUPOBAHUS BEILIECTB.
o0OpabartbIBaTh U
WHTEPIPETUPOBATH OIIK-5.6. 3HaeT OCHOBHBIE METOABI U
9KCIIEPUMEHTAJIbHBIE JAHHBIE | IIPUEMBI npoboorbopa "
NpOOOTNOATOTOBKA  aHAIU3UPYEMBIX
OOBEKTOB, METOJBl pa3feieHus MU
KOHIICHTPUPOBAHUSI BEILICCTB




B pe3ynbrate u3yueHus: AUCUUTUINHBI CTYJICHT OaKanaBpuara JOKEH:

Suame:

OCHOBHBIC IOHATHS, TEPMHUHBI, METOABI U MPUEMBI KAYECTBEHHOI'O U KOJHUYECTBEHHOIO
XUMHUYECKOI'0 aHaJIn3a;

TEOPETUIECKHE OCHOBBI (PM3UKO-XUMHUYECKUX METOJOB aHAIIH3A;

NPUHIANIEI ~ pabOTHl  OCHOBHBIX  MPHOOPOB, HWCHOJB3YEMBIX Ui  MPOBEACHUS
Ka4yeCTBEHHOI'0 U KOJMYECTBEHHOIO aHalIN3a;

Ymemn:

NPUMEHSTH PUOOPETCHHBIE MTPAKTUYECKHE HABBIKH B MPO(ECCHOHAIBHON esITebHOCTH
JUISl pELIEHUS KOHKPETHBIX 3a/1a4;

MPOBOANTH OOOCHOBAHHBIM BBIOOP METONA aHaIHM3a C Y4EeTOM IeNieid U 0COOCHHOCTEH
JAHHOW MPAaKTUYECKOM 3a/1auu;

MIPOBOJUTH PACUYEThl HA OCHOBE IPOBEICHHBIX UCCIIEI0BAHUN;

MIPOBOJAUTH METPOJIOTUYECKYIO OLIEHKY pe3yJIbTaTOB KOJMYECTBEHHOIO XUMHYECKOIO
aHaju3a

Braoemy:

OCHOBAMHM METPOJIOTUYECKON OLEHKM PE3YIbTATOB KOJUYECTBEHHOIO XHUMHYECKOIO
aHanmn3a;

IIPUEMAMU MHTEPIIPETALIMU PE3YIBTATOB AHAIN3a HA OCHOBE KBAJTUMETPUUYECKUX OLIEHOK;
METOJIONIOTHEH XUMHUYECKHMX M (PUINKO-XHUMHUYECKUX METOJOB aHAIM3a, IIHUPOKO
UCIIOJIB3YEMBIX B COBPEMEHHOMN aHAJIMTUYECKOU IPAKTHUKE;

OCHOBaMH CHCTEMBI BBIOOpa METOJIOB KQU€CTBEHHOTO M KOJIHMYECTBEHHOTO XUMHYECKOTO
aHaJIN3a Uil PEIICHUsT KOHKPETHBIX 3a/1a4.

3. OFbEM JUCHUIIJIMHBI U BUJbI YYEBHOH PABOTHI

O0bem IMCUMIIIMHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTh JMCIUIITTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,79 64,4 48,3
Jlexun 0,45 16 12
[Tpaktuueckue 3ausarus (I113) - - -
JlaGopatopusbie padotsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KonrtakTHas camocrosiTenbHast paborta

2,21
CaMocCTOsITEIbHOE N3YUYEHUE PA3AEIO0B TUCIUILIMHBI 79,6 59,7
Buja HTOroBOro KOHTpOJIS: 3ader c oneHkom




4. COAEP KAHUE JUCIUIIVINHbI

4.1. Pa3zgeanl JMCHMIINHBI 1 BUABI 3aHATHNA

AxkazieM. 4acoB

Pa3gen aucuuMNIMHBI

Bcero

Jlek-
10704

IIpak.
3aH.

Jlao.
pabo-
ThI

Cam.
pabo-
TA

Pa3znen 1. UnenTudpukanusi HOHOB
3JIEMEHTOB B pacTBOpax

40

6

6

28

1.1

BBenenue B COBpEMEHHYIO
AHAJIMTHUYECKYIO XUMHUIO.

1.2

Crnenuduka 3a1a4 aHATUTUIECKON
XUMHUH.

1.3

XuMHYeCKUe PAaBHOBECHS B
TOMOTE€HHBIX U T€TEPOr€HHBIX
CHUCTEMAX, IPUMEHSIEMBIX B
aHAJTMTUYECKON XUMHUHU

12

1.4

KauecTBeHHBIE B KOTUYECTBEHHEIE
AHAJIUTUYCCKUC PCAKIIUU C
OpraHn4CCKUMHN aHAJIUTUICCKUMU
pcarcHraMu B aHaJIn3€¢ HCOPTaHNUYCCKUX
BCIICCTB.

12

Paszgen 2. KoauyecTrBeHHBIH
XUMHUYECKHI aHAJIN3

68

40

20

2.1

HpI/IHL[I/IHBI H 3aJa4Y1 KOJIMYCCTBCHHOI'O
aHaJIn3a.

2,5

0,5

2.2

Turpumerpuueckuil ananus. Tumsl

peaKkiuii, UCIIOIb3YEMBIX B TATPUMETPUHU.

TpeboBanusi, npeabsBIsSEMbIC K HUM.

23

Peakuun nelitpanuszanuu B
KOJIMYECTBEHHOM XMMHYECKOM aHAJIN3E.

13,5

1,5

24

AHaIUTUYECKHE pPEeaKIUU
KOMIUIEKCOOOpa30BaHUs U OCAXKICHUS B
KOJIMYECTBEHHOM XUMHUYECKOM aHAIU3E.

15

2.5

AHanuTHuyeckue PCaKu OKUCIICHUA-
BOCCTAHOBJICHUA B KOJIMYCCTBCHHOM
XUMHNYCCKOM aHaJIn3€.

15

2.6

HonoobmenHast xpomaTorpadus B
KOJINYECTBEHHOM XUMHYECKOM aHAJIU3E.

13

Pa3nen 3. Beenenne B pusnko-
XUMHUYecKHe (MHCTPYMEHTAJIbHbIE)
METO/Ibl AHAJIN3A.

36

32

3.1

Krnaccudukanus HHCTpyMEHTATBHBIX
MeTo10B aHanmu3a (DXMA).
AHanuTHYEeCKUI CUTHAI KaK
uHpopMaTUBHAs PYHKIIUS COCTaBa
BCIICCTBA.

4,5

0,5

3.2

AHaIUTUYECKHUE U METPOJIOTUYECKUE
xapakrepuctuku DXMA

3.3

OOm1ast XxapaKTepUCTHKA CIIEKTPATIbHBIX,
ANIEKTPOXUMUYECKUX U
XpoMarorpaduyecKnx METOJI0B aHAIH3a

22,5

0,5

22




| UTOTO | 144 | 16 | | 48 | 80

4.2 Conepxxanue pa3ieioB IUCHUNITHHBI

Paznen 1. UnenTnukanns HOHOB 3JIeMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTUYECKYIO XUMUIO.

AHanuThueckas XMMHUS KaK OCHOBA METOAOB M3YUEHHUS U KOHTPOJIS XMMHMUYECKOIO COCTaBa
BEIIECTB B MaTEpUAIbHOM IPOU3BOJCTBE, HAYYHBIX MCCIIEOBAHUSAX, B KOHTpPOJIE OOBEKTOB
OKpy>Karomien cpensl. Buapl aHanmsza. DIeMEHTHBIA, MOJEKYJSPHBINA, (a3oBbI M M30TOMHBIN
aHayin3. Kolm4yecTBEHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPraHUYECKUX BEILECTB.
Xumuueckue, (U3MKO-XUMHUYECKHE METOJbl aHalu3a, WX B3aMMOCBS3b, COOTHOIICHHE H
IIPUMEHEHHE. AHAIUTUYECKUN CHUTHAl KakK HOCHUTENIb KAadeCTBEHHOM U KOJIMYECTBEHHOMN
uHpopmanuu o6 o0bekTe aHanu3a. [locTaHOBKa aHATUTUYECKON 3a7auu. AJITOPUTM MPOBEICHUS
aHanmu3a: oTOOp cpeAaHel MpoObl, MOATOTOBKA MPOOBI K aHANINU3Y, U3MEPEHHE aHATUTUYECKOTO
CUTHaja U €ro MEeTPOJIOIMYecKasl OLIEHKA, pacueT pe3yJsIbTaTOB aHalIW3a U UX MHTEpIpETaLus.
[Ipumeps! penieHus 3a1ad aHAJIUTHUECKOIO KOHTPOJII B XMMHUYECKOM TEXHOJIOTHHU, B aHAIU3E
00BEKTOB OKpY>Karolei cpeabl u ap. IIoHATHS 0 COBpEMEHHBIX METOaX JIEMEHTHOTO aHalu3a:
aTOMHO-DMUCCUOHHBIA aHalIu3, aTOMHO-a0COPOIIMOHHBIN aHaIN3, PEHTTeHO(IYOpPECICHTHBIN
aHaJIn3.

1.2 Cneuuduka 3a1a4 aHATUTUIECKON XUMUMU.

OcHOBHBIE TEpMUHBI aHanuTHYecKoW xumuu. OOHapykenue. OmnpeneneHue. AHaIU3.
AHanUTHYECKUE XMMHUYECKHE pPEaKLMU KaK OCHOBA XMMHYECKOro aHain3a. KadecTBEHHbIE U
KOJINYECTBEHHBIC aHATMTHYECKUE XUMHUYECKUE peakiuu. TpeOoBaHUs, MPEIbIBISIEMbIC K HUM.
Crnenuduka aHAINTHYECKUX PEAKIMH, MCIONB3yeMbIX B aHaiu3e. AHaIUTHYecKas ¢opma u
aHAJTUTUYECKHE TpPHU3HAKH. AHAIUTHYECKHUE pEaKIUM W  aHAJTUTH4YeCKHEe AP (EeKTHI.
XapakTepUCTUKM  AQHAJIUTUYECKUX  PEaKIIMM: qyBCTBUTEIBHOCTb,  HM30UPATEIBHOCTD
(cenekTHBHOCTB). ['pynmoBele, 00IIMeE, YaCTHBIE, XapaKTEpHbIE M CIEHU(PUUECKUE PEaKIHH.
[TyTu noBeIeHUs N30MPATEILHOCTH U YYBCTBUTEIHLHOCTH aHAIMTHUECKUX PEAKIIUH.

1.3 Xumnueckne paBHOBECHS B TOMOT'€HHBIX U T€TEPOTE€HHBIX CUCTEMAX, IPUMEHIEMBIX
B QHAJIMTUYECKOU XUMUMU.

OcCHOBHBIE THIIBI pEAaKLUMM, MPUMEHSEMBIX B AHAJIUTUYECKOW XUMHUHM (OCaXACHHUS,
KHUCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHMs, OKUCIIEHUsI-BOCCTaHOBIIEHHs ). COCTOSTHIE HOHOB
JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHsS]  aHAJIMTHYECKUX  pEaKLUM:
TEPMOJUHAMHYECKHE, KOHLIEHTPAllMOHHBIE, YCIOBHbIE. DaKTOPHI, BIUSIOIIME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3zoBaHHe, 0Opa3oBaHHME  MajlOPaCTBOPUMBIX  COCJMHEHUH,
U3MEHEHUE CTENEHU OKHUCIIEHHs OINPEAENIIEMOr0 HOHA, BIHMSHHUE NPHUPOJBI PACTBOPUTEI,
VMOHHOM CHJIBI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecusT B aQHAJIMTUYECKHM BaXHBIX MPOTOJIUTHUECKHUX cHCTeMax. KOHCTaHTBI
KHCJIOTHOCTH U OCHOBHOCTH. Y paBHEHMsI MaTepuaibHOro Oananca. Beruucnenue pH pactBopoB
KHUCJIOT M OCHOBAaHHWH pa3iMYHON CHJIBI, CMecell KHUCIOT M OCHOBaHHWH. BydepHbie pacTBOpHI,
UCIIONIb3yEeMbIe B XMMHUYECKOM aHallu3e: UX COCTaB, CBOicTBa (OydepHas eMKOCTh, 00IacTh
OydepupoBanus), pacuer pH, npuMeHeHrEe B aHAIUTUIECKOW XHUMHUH.

AHQJIMTUYECKUE  PEAKIMU  KOMIUIEKCOOOpa3OBaHMs,  OCAKICHUSA,  OKUCIICHHS-
BoccTtaHOBNeHH. OO0IIue, CTyNeHYaThle U yCIOBHBIE KOHCTAHThI YCTOWYMBOCTH KOMILJICKCHBIX
coeauHeHuil. lcnonp3oBaHue peakUUi KOMIIEKCOOOPa30BaHUS B AHATUTHUYECKOW XHMHUU
(oOHapyXeHHe M KOJMYECTBEHHOE OIpe/eieHne, MackupoBaHue). lcmonb3oBaHue peakuui
OCAKICHMS B AaHAINTUYECKUX UensaXx. KoHcTaHTa paBHOBECHS peakUUd  OCaXIEHUs-
pacTBopeHus; (hakTOphl, BIUSIONINE HA PACTBOPUMOCTh OCaJIKOB. PacueT ycnoBuid OCakIeHUs U
pacTBOpeHHsI 0CaaKOB. OKHMCIUTEIbHO-BOCCTAHOBUTENbHbBIE paBHOBecHs. CTaHAapTHBIA H
peaJIbHBII OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE TOTEHLIAAIBI.

XuMudeckue U PU3NKO-XUMUYECKUE CrocoObl onpenencHust pH pactBopos. PaBHoBecus
AHATTUTUYECKUX PEeaKIMii KOMIUIEKCOOOpa30BaHus U ynpasieHue uMu. MakTopsel, BIUSIONINE HA



HaIPaBJICHUE OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidl. KoHcTaHTa paBHOBecus U €€
XMMHUKO-aHAIUTHYECKoe 3HaueHne. PacueT KoaPUIMeHTOB MOOOYHBIX PEAKIIUH.

1.4. KauecTBeHHblE M KOJIMUYECTBEHHBIE AHAIUTUYECKUE PEAKIUU C OPraHUYECKUMU
AHAJINTUYECKUMH peareHTaMy B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannyeckue ananuruyeckue pearentsl (OP). Knaccudukanus OP no tumy peakuuii ¢
HeopranmueckumMu uoHamu. KomruiekcooOpasytommme OP M cTpoeHMe HMX  MOJIGKYI:
(YHKIMOHATBHO-aHATUTHYECKass W AHAINTHKO-akTUBHas  rpymmel.  OcobeHHOCTH U
npeuMyIecTBa ucnoib3oanus OP, obnactu npumeHeHus. J[OmoNMHUTENBHO: TEOpHs 1eHCTBUA
koMIuiekcooOpasyronmx OP, yder monHoro coctosiuus OP u metamna. I'unmore3a aHanoruii u
IIPAaKTUYECKHE BbIBOABI M3 Hee. [Ipupoma xumumueckoil cBa3u B Komiuiekcax OP ¢ woHamu
METAJUIOB U €€ TMpOSBICHHE B IBETHOCTH KoMmIuiekcoB. Peakuumu OP ¢ xpomodopHbIMH
srieMeHTaMu. VIHTeHCHBHOCTh OKpPAacKH aHAJIUTHYECKUX (POPM U MHTEHCHBHOCTH MOTJIOICHHUS.
Vcnonp30BaHue peakiyii OpraHn4eckux peareHToB B (POTOMETPUYECKOM aHAJU3E.

Pasnen 2. KosmmyecTBeHHBIN XUMHUYECKH aHAIN3

2.1. IlpyHIUMOBI ¥ 332491 KOJIMYECTBEHHOT'O aHAJU3A.

Knaccugukanus MeTosoB KOJMYECTBEHHOrO aHanu3a. TpeOoBaHMs, NpeabIBIsSEMBbIE K
XUMHUYECKUM pEaKLMsAM B KOJIMUYECTBEHHOM aHaiIM3e. JTalbl KOJIMYECTBEHHOI'O OIPEICIICHUS.
XapakTepucTuKa pPe3yJbTaTOB KOJMYECTBEHHOI'O XHMMHUYECKOro aHamusza. OnpeneneHue
COZIepKaHMsl BeEIleCTBA B pacTBope, pacyeTHble ¢Gopmyibl. CrnocoObl MpeAcTaBICHUS
pe3yabpTaTOB aHaIM3a. TeCThl Ha BBIABICHUE CUCTEMAaTUYECKHMX IOTPELIHOCTEM B pe3yibTaTax
KOJINYECTBEHHOT'0 XUMHUYECKOTo aHanu3a. [Ipo6ooTdop u npoOomnoaroToBka.

2.2. Tutpumerpuueckuil ananu3. TUIbl peakuuii, UICIOIb3yEMBIX B TUTPUMETPUH.
TpeboBanust, npeabsBIsieMbIe K HIM.

[Mpuniun  tutpumeTpun. TutpoBaHume u ero srtambl. [ paduyeckoe wu300paxeHne
IpoLecca TUTPOBAHUS — KPUBbIE TUTPOBaHUS, UX BUbl. CKauOK Ha KPUBOM TUTPOBAHMS, TOUKA
skBuBasieHTHOCTU (T.D.) u xoHeuHas Touka TuTpoBaHus (K.T.T.). IlepBuunble u BTOpHUUYHBIE
cTanfapThl. llpuemMbl THUTPUMETPHUYECKOTO aHAIW3a: MpsSMOe M OOpaTHOE TUTPOBAHHE,
KOCBEHHBIE METOJbl. THIIBI pPEAaKUUW, HCIOIb3YEMBIX B TUTPUMETPUYECKOM aHAJIU3E;
TpeOOBaHUs, IPEABSIBISIEMbIE K HUM.

JIOTIOJIHUTENBHO: HMHCTPYMEHTalbHblE MeToAbl uHAuKamuu TOJ. IloreHumomerpuueckoe
tutpoBanue. Meron I'pana. [Ipyrue crnocoObl yCTaHOBIEHUS! KOHEYHOH TOUKHA TUTPOBAHUSI.

2.3. Peakiuu HeWTpaM3alMy B KOJIMYECTBEHHOM XUMHUYECKOM aHAJIN3E.

MeToapl  KMCIIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTh METOJA KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUsA. KpuBbIE KHCIOTHO-OCHOBHOI'O TUTPOBaHUsA. Pacuer M MoCTpoeHHe TEOPETUUECKUX
KPHUBBIX TUTPOBAHUS CUJIBHBIX M CJIAOBIX OJHOOCHOBHBIX MPOTOJUTOB. DAaKTOPHI, BIUSIOMINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOrO THUTpoBaHMs. CHOCOOBI yCTaHOBIIEHUS
KOHEYHON TOYKHM TUTPOBAaHMA. KHCIOTHO-OCHOBHBIE MHIMKATOPBI, HHTEPBAJ MEpeXoa OKpacKu
MHAMKaTopa, mokaszarens TutpoBaHus (pT). IlpaBuno BbiOOpa mMHAMKAaTOpa A KOHKPETHOTO
ciayyas — TuTpoBaHus.  [IpakThdeckoe — NPUMEHEHHE  PEaKUMi  KUCIOTHO-OCHOBHOI'O
B3auMozcucTBusA. [loTeHIMOMETPUYECKOE TUTPOBAHME HA OCHOBE pEaKIUN KHUCIOTHO-
OCHOBHOT'0 B3aUMOJeHCTBHs. IHIMKAaTOPHBIE IOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHyecKue peakluu KOMILIEKCOOOPAa30BaHMsI U OCaKJIEHUS B KOJIMUECTBEHHOM
XUMUYECKOM aHAJIM3E.

Hcnonb30BaHue KOMIUIEKCOOOpAa30BaHMA B XUMHUYECKOM aHanu3e. Heopranmueckue u
opraHvueckue Juraiabl. KOMIUIEKCOHBI U MX CBOMCTBA. Y CIIOBHBIE KOHCTAHTHI yCTONYMBOCTHU
KOMIUIEKCOHATOB U MX MNpPaKTUYeCcKoe Hcroib3oBaHne. OOOCHOBaHHE BbIOOpAa ONTHUMAJIBHBIX
YCIOBUI KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHUA. KpuBbIE KOMIUIEKCOHOMETPUYECKOIO
TuTpoBaHusA. PaKTOpHI, BIUSIOIIME HA BEIMYMHY CKauka Ha KPUBBIX TUTpoBaHHs. CrocoObl
ycranosnenus T.D. u K. T.T. MerammoxpoMHble WHAMKATOPBI, MPUHIMI UX JeicTBus. Bbibop
MHAMKATOpa JUIsl KOHKPETHOTO Cily4as TUTPOBaHUSA. AHAIUTHYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[pMMeHeHne KOMINIEKCOHOB B AHAJIMTUYECKOW XUMUHU



B KauecTBe MacCKHUPYIOIUX areHToB. IIpumenenne XUMHUYECKHUX peakuuit
KOMILIEKCOOOpa3oBaHuss B (OTOMETPHUUYECKOM aHalU3e, B METOJEC KOHIYKTOMETPHYECKOTO
TuTpoBaHusA. Peakuuu  ocaxzaeHus B KOJIMYECTBEHHOM  XHMHUYECKOM  aHAJIMU3E.
I'paBumerpuueckuii ananus. Teopernyeckoe 0OOCHOBaHHME BHIOOpA ONTHUMAJIBHBIX YCIOBHM
OCAXJICHUs] KPHUCTAIIMUECKUX M aMop(dHbIX ocankoB. lIpuMeHeHHE XMMHUYECKHX peaKIun
OCAXJIEHUs] B METOJI¢ NOTEHIIMOMETPHUYECKOTO0 TUTPOBAHMSA, B METOAE TypOUTUMETPHH.
OcoOeHHOCTH peakiuii KOMIUIEKCOOOpazoBaHusl (XemaTooOpa3oBaHWsi) HMOHOB METANIOB C
OTA. OcagutenbHoe TUTPOBAHNUE.

2.5. AmnHanuThyecKue peakUuu OKUCJICHMS-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHaJIN3E.

OKHCIUTENBHO-BOCCTAHOBUTENbHAS PEaKUUsl U  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIN
noreHuan. KOHCTaHTBI paBHOBECHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii. Bridoop
TUTPAHTa U ONTUMAJIBHBIX YCIOBHH TUTpOBaHMS. KpHBBIE OKHCIMTEIHLHO-BOCCTAHOBUTEIBHOIO
tuTpoBaHus. MakTopsl, BIUAIONIME HA BEIMUMHY CKayka Ha KpUBOM TuTpoBaHus. MHaukauus
KOHEYHOW TOYKM THUTPOBAHUS XMMHUYECKMMU U  (U3UKO-XUMHUYECKUMH  METOJAMH.
IIepmaHranaromerpus. XapakTepucTUKa METOa. Ycnosus [IPOBEICHU
[IEPMAHTaHATOMETPUUECKUX OIpeeIICHUN. Bemectna, oImpeensieMble
IIEPMAHTaHATOMETPUUECKUM MeTooM. JlocToMHCTBa M HemocTaTku Meroaa. HMomometpus.
XapakTepucTUKa METOJIa, YCJIOBUS IPOBEIACHMSI HOJOMETPUYECKOTO ONPEIECIICHUS BELIECTB.
JIoCTOMHCTBA M HENOCTaTKU Merona. lIpuMeHeHue peakuuil OKUCICHUSA-BOCCTAHOBJICHUS B
METO/1€ NOTEHIMOMETPUYECKOTO TUTPOBAHUSI.

2.6. NonoobmenHast xpoMaTorpadusi B KOJMYECTBEHHOM XMMUYECKOM aHaJIH3e.

TpeboBaHus, NpenbsSBIIEMble K pPEaKUUsM HOHHOro oOmeHa. M3orepma HOHHOTO
oOmeHa. BeiOop onTUManbHBIX YCIOBHI MOHOOOMEHHOTO paszefieHHs BeulecTB. IlpumeHeHue
MOHOOOMEHHOM XpomaTorpaduu B aHAIUTHYECKOM XUMHUHM OPraHUYECKUX M HEOPraHMYECKUX
COEIMHEHMIL: pa3/ielIeHUe, OUMCTKA, KOHIIECHTPUPOBAHUE U T.1.

Pa3znen 3. Beenenne B pusnko-xumudeckne (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAIMTUYECKON XUMHH.

Knaccudukanus (pu3nKo-XUMHYECKUX METOJOB aHaIM3a. AHAIUTUYECKUN CUTHAI Kak
uHpopMaTUBHAs (YHKIHS COCTaBa BEILIECTBA M €ro KoJW4yecTBa. lIpuMmepsl aHAIMTHUECKUX
CUTHAJIOB U uX u3mepeHuii B OXMA.

3.2. MeTpoioruyeckie OCHOBBI aHATUTHYECKUX METO/I0B.

OCHOBHBIE AHAIUTUKO-METPOJIOTUYECKHUE XAPAKTEPUCTHKH METOAOB U pE3yJbTaToOB
aHaiM3a, CIOCOObI MX OLEHKH: Mpenen OOHapyXKeHus, Kod((UIMEHT YyBCTBUTEIHHOCTH,
HIDKHSISE M BEpPXHAS TpaHMLA [Uara3oHa ONpEeIeNsieMbIX COJEpXKAHWW, CEJICKTHBHOCTb,
NPELUU3UOHHOCTh B  YCIOBHSX CXOJIUMOCTH (IIOBTOPSEMOCTH) ¥ BOCHPOM3BOJUMOCTH,
NPaBUIBHOCTb, SKCHpeccHOCThb. O606mennsie cBeaenus o OCT P UCO 5725 (2002).

3.3. OOmas XapaKTEepUCTKa CIEKTPAJIbHBIX, AIEKTPOXUMUYECKUX u
Xpomartorpaduyeckux MeTo10B aHanu3a. IIpencraBnenue 0 (doToMeTpHUYECKHX,
MOTEHOMETPUUECKUX METOJaX aHaJu3a 1 MIOHHOOOMEHHOM XpoMaTtorpaduu.



5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM
OCBOEHMUSA JUCIIAITJIMHBI

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI
CTYACHT JOJIZKCH:

Paznen
1

Paznen
2

Pazgen 3

3HATh:

OCHOBHBIC IMMOHATHSA, TCPMUHBI, MCTOABI U
MNPUCMBI KaUCCTBCHHOI'O U KOJIMYCCTBCHHOT'O
XUMHUYCCKOI'O aHajIu3a

TCOPCTUICCKHUEC OCHOBEIL (I)I/I?;I/IKO-XI/IMI/I‘-ICCKI/IX
METOJO0B aHaJIn3a

MPUHIUIBI paOOTHl OCHOBHBIX IPUOOPOB,
UCTIOJIb3YEMBIX JUISI TPOBEACHUS
KayeCTBEHHOI'0 ¥ KOJMYECTBEHHOI'0 aHAJIN3a

YMmerh:

MPUMEHSTH IPUOOPETEHHBIE PAKTUIECKUE
HaBBIKH B IPOPECCUOHATILHOM J1eATEIbHOCTH
JUIsl pellIeHUs] KOHKPETHBIX 3aJa4

MIPOBOANTH 0OOCHOBAHHBIN BBIOOpP METOA
aHaJM3a C yueToM Iienieil 1 ocoOeHHOCTeH
JTAHHOW MPAKTUYECKOM 3a/1auu

HpOBOI[I/ITB pacquLI Ha OCHOBEC HpOBCIIGHHBIX
HUCCIIENOBAaHUN

MMpOBOAUTH MCTPOJIOTHUYCCKYIO OLICHKY
PE3YJIbTATOB KOJIMYCCTBCHHOI'O XUMHUYCCKOT'O
aHaJIu3a

Baagern:

OCHOBaMH MGTpOJIOFI/I‘IeCKOI‘/II OLCHKHU
PE3YJIbTATOB KOJIMYCCTBCHHOI'O XUMHUYCCKOT'O
daHaJIn3a

[IpUEMaMU  MHTEPIIpETalud  pe3yJbTaTOB
aHaJIM3a Ha OCHOBE KBaJMMETPUYECKUX
OLICHOK

10

METOAONOTHEH XUMHYECKUX H  (U3UKO-
XUMUYECKUX METOJAOB aHalu3a, IIUPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM
AHAJIMTUYECKOM NPAKTUKE

11

OCHOBaMH CHUCTCMBI B13160pa MCTOA0B
Ka4C€CTBCHHOI'O u KOJIMYCCTBCHHOI'O
XUMHWYCCKOI'O aHajIn3a

B pe3yiabTaTe OCBOEHMS IHCHMILIMHBI
CTYAeHT J0JKeH MPUHOOpecTH cieayrolue
o01enpogeccHoOHAIbHbIE KOMIETEHINH:




OIIK-5.1.

OIIK-5.4.
12

OIIK-5.6.

3HaeT OCHOBHBIE METOIbI U
npreMbl poOooTOOpa U MPOOOMOATOTOBKU
aAHATM3UPYEMBIX 00BEKTOB, METO/TBI
pa3eNeHrs U KOHIICHTPUPOBAHUS BEIIECTB.

3HaeT OCHOBHBIE METOIbI U
npreMbl 1poOooTOOpa U MPOOOMOATOTOBKU
aAHATM3UPYEMBIX 00BEKTOB, METO/TBI
pa3eNeHrs U KOHIICHTPUPOBAHUS BEIIECTB.

3HaeT OCHOBHBIE METOIbI U
npreMbl 1poOooTOOpa U MPOOONOATOTOBKU
aAHATM3UPYEMBIX 00BEKTOB, METO/TBI
pa3JesieHus] U KOHIICHTPUPOBAHUS BEIIECTB

6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTH4yecKue 3aHATHSA

VY4eOHBIM TUIAaHOM TOATOTOBKHM OakanaBpoB no HampasieHuto 18.03.01 «Xumuueckas
TEXHOJIOTUS» HE IMPEAyCMOTPEHO MPOBEACHUE MNPAKTUYECKUX 3aHATUH MO JUCLUIUIMHE

«AHAITUTAYECKAST XUMUL.

6.2. JlabopaTopHbIe 3aHATHSA

Brimonnenune 1abopaTOPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHUIO MaTepuaia,
U3y4aeMOro B TUCHUIUIMHE «AHAIUmMu4ecKkas Xumusa», a TaKXKe JaeT HaBBIKU paboThl ¢
OCHOBHBIM JIJa0OPaTOPHBIM 000PYAOBAaHHEM U TEXHHUKH BBITIOJTHEHUS padoT.

MakcuManbHOE KOJIMYECTBO OayljIoB 32 BBINOJIHEHHE JAaOOpAaTOPHOTO MPaKTHKyMa
coctaByisieT 36 6ammoB (MakCMMaibHO 1Mo 3 Oaia 3a Kaxayro padory). KommuectBo paboT u
0aJuIoOB 3a KaXKIYI0 pPabOTy MOKET OBITh H3MEHEHO B 3aBUCHMOCTH OT MX TPYJOEMKOCTH.

[Tpumeps! 1a6opaTopHBIX padOT U pazaelibl, KOTOPbIE OHH OXBAaTHIBAIOT

Ne Ne pasnena HaumenoBanue nabopaTtopHbIx padoT Yacer
/1 JIUCHHUTITUHBI

1 Paznmen 1 Nnentudukanus MHINBUAYATbHBIX KATHOHOB B
pacTBoOpeE.

2 Nnentuduramnus 2-Xx UHAUBUAYATbHBIX CyXUX
coJjeii, 00pa30BaHHBIX OJHUM M3 U3y4aeMbIX
KaTHOHOB M OJHHUM W3 M3YYaeMbIX aHUOHOB.

3 Paznen 2 KonudecTBeHHBI XUMUUECKUN aHATIU3 HAa OCHOBE
peakuui KMCIOTHO-OCHOBHOTO B3aUMOJEHUCTBHS.
KucnorHo-ocHoBHOe TuTpoBaHue. llpurorosnenue
crannaptasix pactBopoB HCI u NaxB4O7-10 HO0.

4 KucnorHo-ocHoBHoe tutpoBanue. CtaHnapTu3anus
pactBopa HCI mo pacTBOpy mepBUYHOrO CTaHAApTA
Na>B40O7-10 H>O.

5 KucnorHo-ocHoBHoe tutpoBanue. OnpeneneHue
colepkaHus IeKkaruapatakapboHara HATpHs B
obOpasiie.

6 [IpuMeHEeHNE CUHTETUYECKIX HOHOOOMEHHUKOB JIJISI
KOJIMYECTBEHHOI'0 ONPEICNICHUs COJIeH pa3InYHbIX
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MCTAJIJIOB B paCTBOpax.

7 KonuyecTBeHHEBINT XUMHUYECKUI aHAIN3 HAa OCHOBE 3
AHAIMTUYECKUX PEAKIIUN KOMIUIEKCOOOpa30BaHHUS.
IIpuroroBnenue crangapTHeIX pactBopoB D/TA u

ZnS0sy.

8 KomninekcoHOMETpHUUECKOE TUTPOBAHHUE. 3
Cranpapruzanus pactsopa OATA.

9 KomninekcoHOMETpHUUECKOE TUTPOBAHHUE. 3

Onpenenenue coiepxKaHus cojeil pa3nmuaHbIX
METAJJIOB B PACTBOpE.

10 Onpenenenue KECTKOCTH BOJIbI 3

11 KonnuecTBeHHBIIT XUMAUYECKUHA aHaIU3 HA OCHOBE 3
AHATUTUYECKUX PEAKIIUA OKUCIICHUS-
BoccTaHoBJeHud. [lepManranaromeTpusi.

IIpuroroBnenue cranaapTHoIX pacTBopoB KMnO4 u
(NH4)>C>04-H>O.

12 Ilepmanranatometpus. CrangapTusanus pacTBopa 3
KMnO4 1o pacTBOpy EpBUUYHOrO CTaHIapTa
(NH4)2C204-H>O0.

13 IlepmanranatoMmetpus. OnpeneneHue conepxKaHus 3
cynbdara xenesza(ll) B pacTBope.

14 Nonometpus. Onpenenenue conepxanus cyibppara | 3
meau(Il) B pactBope.

15 Pazpgen 3 DOTOMETPUYECKOE OINPEACIIEHUE COJIEM MEU B 3

pacTBOpax Ha OCHOBE aHAIIMTHYECKUX PEaKLHH
KOMILIEKCOOOpa3oBaHus.

16 IToTeHIIMOMETPUYECKOE TUTPOBAHUE BEILIECTB HA 3
OCHOBE KMCJIOTHO-OCHOBHOTI'O B3aUMOJEHCTBUS.

7. CAMOCTOATEJIBHASA PABOTA

CamocrostenbHas paboTa MPOBOIUTCS C LENbIO YIIyOJIeHUs 3HAHWH M0 TUCIUIUIMHE U
IpeayCMaTpUBACT:

— TpopabOTKy PeKOMEHI0BAaHHOM JTUTEPaTypbl, paboTy € JIEKTPOHHO-OUOINOTEYHBIMH
CHCTEMaMH, BKITI0Yas MEPEBO/IbI ITyOIMKaIMK U3 HAYYHBIX JKYPHAJIOB, IUTHPYEMBIX B
6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

—  PEryJsIpHYIO MpOpadOTKY U MOBTOPEHHUE MPONHACHHOTO Ha JIEKIUAX y4eOHOro MaTepuania;

— PEryJsIpHYIO MOJIrOTOBKY K JIaOOpaTOpHBIM paboTaM, B TOM YHCJIE BHIIOJIHEHUE
JOMAIIHUX PadoT M UHIUBHIYyaJbHON TOMAIIHEH pabOThI; MOATOTOBKY K KOHTPOJIBHBIM
paboTtam;

— TIOCEIIEHUE OTPACIIEBBIX BHICTABOK, CEMHUHAPOB, KOH(EPEHLINH pa3IMyHOrO YPOBHS;

— yuactue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIINHBIL;

— TOATOTOBKY K cJlaue 3a4€Ta ¢ OIICHKOH 10 TUCIHIIMHE U TaOOpaTOPHOTO MPAaKTUKyMa
10 JUCLUIUINHE.

[TnanupoBaHre BpPEeMEHUM Ha CaMOCTOSTENBbHYIO padOTy, HEOOXOIUMOIrO Ha H3y4YEeHHE
IUCUMIUIMHBI, CTYJEHTaM JIydYllle BCEro OCYLIECTBIAThH Ha BEChb IEPHOJ H3YUYCHHS,
npegycMaTpuBas MPH 3TOM PEryJsSIpHOE TOBTOPEHHME MPOMIECHHOro Marepuana. Marepua,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIHAX, HEOOXOAMMO pPETYJSPHO JOMOJHATh CBEICHUSAMH U3
JUTEPATypHBIX WCTOYHHMKOB, TIPEACTABICHHBIX B paboueil mnporpamme. IIpum pabote c
yKa3aHHBIMH HCTOYHMKAMU PEKOMEHJIyeTCS COCTaBISATh KpPAaTKUI KOHCHEKT MaTepuaia, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpadUIecKUX TaHHBIX HCTOYHUKA.
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8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsA KOHTPOJIA
OCBOEHMUSA JUCIIAITJIMHBI
CoBoKymHast OLIEHKa 110 JUCIIUIUINHE CKJIAIbIBAETCS U3 OLIEHOK 32 BBIIIOJIHEHNE
KOHTPOJIBHBIX padoT (MakcuMaibHas olleHKa 24 0aysioB), 1a00paTOPHOTO MPaKTHKyMa
(MakcumalbHas orieHKa 36 0aJioB) M UTOTOBOTO KOHTPOJIS B hOopMe 3auéma ¢ oyeHKoil
(MakcumanbHas orieHka 40 6amioB).
8.1. IIpumepHast TeMaTuKa pedepaTHBHO-AaHAIUTHYECKOH PadoOThI.

VY4eOHBIM TUIaHOM TOATOTOBKHM OakanaBpoB mo HampasieHuto 28.03.01 «Xumuueckas
TEXHOJIOTUS» HE TMPEeIyCMOTPEHO BBINOJHEHHE pedepaTuBHO-aHAIUTHYECKON padoThl 10
IOUCLUIUINHE «AHANUMUYECKAA XUMUA .

8.2. HpI/IMepLI KOHTPOJIBHBIX BOITPOCOB AJIfl TEKYIIEIr0 KOHTPOJIA OCBOCHUA TUCIHHUIIJIHHBI

JUis  Tekymero KOHTPOJIS TMPeXyCMOTPEHO 3 KOHTPOJBHBIX pabOThl (IO OJHOU
KOHTPOJILHOM paboTe MO KaXA0MYy paszzeiy). MakcuMalbHasi OLlEHKa 32 KOHTPOJbHBIE PaOOTHI
cocTaBisieT 24 6aita, o 8 6ayIoB 3a KXyl padory.

Pasznen 1. IlpuMepnl BONPOCOB K KOHTPOJbLHOH padore Ne 1. MakcuMaldbHasi OLeHKA —
8 0annoB. KonrponbHasa paGora cogepxur 3 Bompoca, mo 2 miau 3 6ajuia 3a BOIPOC B
3aBHCHMMOCTH OT €ro CJI0KHOCTH.

Bonpoc 1.1.

1. B pacTBOpe Kakoro peareHra cieayet pactBopuTh ocaiok Caz(POs), ayis onpenenenus B
Hem nonos Ca>"?

2. Kakoe ycnoBue HY)XHO 00€CIeYHTh, YTOOBI ACHCTBHEM THApaTa aMMHAKa Pa3/eInTh CMECh
KAaTHOHOB HUKEJIS U aTIOMUHUS?

Bonpoc 1.2.
1.  Kakyio ¢popmyiy Hy»KHO HCIIOJIb30BaTh I pacyeTra pH B pacTBope yKCYyCHOM KUCIOTHI?
2. Tlo kaxoii hopMyJie pacCUNTHIBAIOT KOHIIEHTPALIMIO HOHOB BOJOPOa B BOJHOM PacTBOpE

ruapodochara HaTpus?

Bonpoc 1.3.
1. Kakoif u3 aHmoHOB — okcanar, ¢ocdar wim (GTOpua MPH NMPOYMX PABHBIX YCIOBUAX
obecrieurBaeT HaMOOJIBIIYIO TIOJIHOTY OCaKJCHUS HOHOB Oapusi?
2. Kakoii u3 karuonoB — Ba**, Ag", Fe’* - Gyzmer ocaxnen Hanbosee MOIHO NPU JEHCTBUH
¢docara HaTpUs HA pacTBOP €ro coyn?

Pasznen 2. IlpuMepnl BONPOCOB K KOHTPOJbLHOH padore Ne 2. MakcuMalbHasi OLEHKA —
8 0annoB. KonrponbHasa paGora cogepxur 3 Bompoca, mo 2 miau 3 6ajia 3a BOIPOC B
3aBHCHMMOCTH OT €ro CJI0KHOCTH.

Bonpoc 2.1.
1. C xakum mHaukatopoMm MoxHO ortutpoBath 0,1000 M pactBop H3POs4 nmo NaH2PO4?
OTBeT NOATBEPIAUTE PACUETOM.
2. Kakoll UHAMKATOp CIEAyEeT HUCIIOJIb30BaTh MPU ONPEIEICHUU COJEp)KaHUs T'MIPOKCHIA
HaTpUs, €CIM B pacTBOpe MPUCYTCTByeT amerar HaTpusa? OTBeT NOATBEPANUTE
COOTBETCTBYIOIIIMMHU YPAaBHEHUSIMHU PEAKIUI U pacueTaMu.

Bonpoc 2.2.
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[To xakoii ¢opmyse pacCUMTHIBAIOT KOJIMYECTBO MOJIb SKBHUBAJICHTAa HOHA aMMOHHUS TpU
ero omnpeneneHu (opmanbaeruaHbiM  Metonom? [lpuBenuTe ypaBHEHHs pEakIHid,
WJUTFOCTPUPYIOLIUX CXEMY TUTPOBAHMUS.

2. TutpyloT cMmech TUApPOKCHIA HaTpusi MU KapOoHata Hatpusi pactBopom HCl ¢
MH/INKaTOPOM METHJIOBBIM OpaHKeBbIM. Kakue KOMIIOHEHTHI CMECTH INPH 3TOM OyIyT
OTTUTPOBBIBATHCS? OTBET MOATBEPIUTE YPAaBHEHHSIMH COOTBETCTBYIOIIUX XHUMHYECKHX
peaKuum.

Bonpoc 2.3.

1. Paccumrare tutp pactBopa HoSO4 mo NaOH (7(H2SO4/NaOH)), eciu ¢ (1/2 H2SO4) =
0,1000 monb-3kB/1. M(NaOH) = = 40 r/mMob.

2. HaBecky NaOH 11,5238 r, 3arps3nenHyio kapOonHatom (NaxCOs), pactBOpuian U

pa30aBUIM TUCTUIUIMPOBAaHHOM Bojoi 0 100 M B MepHo# kostbe. Ha Turposanue 10,00
MJI TIOJly4YEeHHOTO pacTBOpa C HMHIMKATOPOM METHIJIOBBIM OPaHXKEBBIM HOTPEeOOBAJIOCH
22,53 mu pactBopa HCI ¢ T (HCI) = 0,003650 r/mi. Ha TuTpoBaHue Takoro xe oobeMa
pacTBopa ¢ uHAMKAaTOpoM (heHondTanenHom norpedoanoch 18,50 ma HCI. Paccuurats
npoueHTHoe conepkanue NaxCOs B NaOH.

Pa3znen 3. Ilpumepsl BONPOCOB K KOHTPOJILHOI padotre Ne 3. MakcuMajbHasi OLEHKA —
___ bannos. KonTpoabHasi paGora coxep:kut 3 Bonpoca, no 2 wim 3 6a/ja 3a BONpPOC B
3aBHCHMMOCTH OT €ro CJI0KHOCTH.

Bonpoc 3.1.

1.

Hanumure dopmyiny st pacdera OKHUCIMTEIbHO-BOCCTAHOBHTEIBHOTO MOTEHIMANAa B
TOYKE HKBUBAJIEHTHOCTU. YeMy paBHO 3HAaYEHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO
MIOTEHLIMajJa B TOYKE SKBUBAJIEHTHOCTH mpu TuTpoBaHuu 0,05 H. pactBopa I 0,05 H.

pactBopom  NaxS;03;,  ecnu E(/)z/zr= 0’54 B’ a Eogog'/zszog'z 0,0957 OtBeT

MIOATBEPAUTE PACUETOM M 3alMIIATE YPABHEHMS COOTBETCTBYIOLIEH XHUMHUYECKOU
peaKIMy U MoJTypeakiuii, n300pa3uTe X0 KPUBOW TUTPOBAHUSI.

2. Hanummure Qopmyny s pacueTa pealbHOTO0 OKHCIMTEIbHO-BOCCTAHOBUTEIHLHOTIO
noreHuuana or pH pactBopa. UeMy paBHO 3HA4YCHHE PEAIBHOIO OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHOTO IOTEHLHAJIA IOJYPEaKIUd BOCCTAHOBIIEHUs IIEPOKCUAA BOAOPOAA
pu pH 4? OTBeT NoATBEPIUTE PACUETOM.

Bonpoc 3.2.

1. I[To xakoii QopMmysne pacCUUTHIBAIOT 3HAYEHHUE PEAITBHOTO0  OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHOTO MOTEHIIMANIA MOTYPEaKIMU, €CIIM OKHCICHHas (opMa y4yacTBYET B
NoOOYHON peakiuu KoMIulekcooOpa3zoBanusa. OTBET TOATBEPAUTE YpPaBHEHHUSAMH
XUMUYECKUX PEAKLUN U ITOJIypEaKIMi Ha KOHKPETHOM IIpUMEpE.

2. Kak Bprumcrsitor ynciio Moseit sxkBuBasienTa KoCroO7 nipu onpezienieHn HoJIOMETPHUYECKIM
MeTozioM? OTBET NOATBEPIUTE YPABHEHUSIMH COOTBETCTBYIOIMX XMMMYECKUX PEAKIMI U
nonypeakimil. [Ipeanoxure QU3NKO-XUMUYECKUH METOJ OINpeACNICHUs KOHIICHTPAINH
JUXpoMara Kajusl B pacTBOPE.

Bonpoc 3.3.

L.

Onpenenenne conepxanus sxenesa(ll) B pactBope MpoBOAAT METOIOM HNOTEHIIMOMETPUUECKOTO
TuTpoBaHMsl. CKOJBKO KeJie3a COIEPKUT 00pasel], eclii HaBecka 3Toro oopasiia Maccoit 0,1700 r
TIOCJIE PACTBOPEHMSI M BOCCTAHOBIIEHUS >kerne3a 1o skene3a (II) orrurposana 8,40 Mt pactopa
nepmanranara kamus ¢ 7{KMnOg/Fe) = 0,006200 r/mn?

OOBbscHUTE IPUHIIAIT HOHHOTO 0OMeHa. [IpuBenuTe ypaBHEHUS! XUMHUUYECKUX PEAKIIUHA.
[lepeuncnuTe U3BECTHBIC BaM TUITBI HOHOOOMEHHHUKOB.
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8.3. Bonpoch! I NTOrOBOr0 KOHTPOJISI OCBOCHHS JMCIUILIHHBI (3a4eT ¢ OLEHKOI).
WTOrOBBIf KOHTPOJNb MPOBOAMUTCS B BHJIE HTOrOBOM KOHTPOJBHOH  PabOTHI
MaxkcruManabHOE KOJMYECTBO OAJIJIOB 32 MTOTOBYIO KOHTPOIBHYIO padory — 40 GammoB. buier
UTOTOBOM KOHTPOJBHON palboThI coaepx HT 5 Bormpocos: 1 Bompoc — 9 Gamnos, Bonpoc 2 — 9
6amnoB, Borpoc 3 — 10 6amnos, Bonpoc 4 — 9 6amios, Bompoc 5 — 3 Gana.

8.3.1. IIpuMepsbI KOHTPOJIBHBIX BOIPOCOB /IVISi HTOTOBOI'0 KOHTPOJISI 0CBOCHHS
JMCHUIJIMHBI (3a4YeT ¢ OLEHKOM).

1. OcHOBHBIE NIOJIOKEHUS IPOTOIUTHUECKON TEOPHH.

2. TepmoauHaMHuuecKas, KOHLIEHTPALMOHHAS U YCIOBHAsI KOHCTAHThI PAaBHOBECHSI.

3. AHanuTHYecKHe  peakuuu M aHamuTHYeckue  APQexTsl.  XapaKTepPUCTHKH
aHATTUTUYECKUX PEaKLUil: YyBCTBUTEIBHOCTh, H30UPATEIbHOCTD (CEIEKTUBHOCTD).

4. T'pynnossle, o0IIKe, YaCTHBIE, XapaKTepHbIE U CeIU(PUIECKIE peaKIuu.

5. PaBHOBecus B aHANUTHUYECKH BAaXKHBIX MPOTOJIMTHUECKHUX cHucTeMax. KoHCTaHTbI
KHCIIOTHOCTH U OCHOBHOCTH.

6. Brruucnenue pH pacTBOpOB KHMCIOT U OCHOBaHHWM pa3iIMYHOM CUIIBI, CMECEH KUCIIOT
Y OCHOBAHUM.

7. BydepHble pacTBOpHI, UCTIOIb3yeMble B XUMHUYECKOM aHANIM3e: UX COCTaB, CBOWCTBA
(Oydepnast eMkocTb, obnacTs OydepupoBanus).

8. AHaIMTUYECKHE pPEaKIMU KOMIUIeKcooOpazoBaHusa. OOmme, cTymneH4yarble H
YCIIOBHBIE KOHCTaHTHI YCTOMUNBOCTH KOMILJIEKCHBIX COEIUHEHUIA.

9. Ucnonp30BaHue peakUMil OCaXIeHUs B aHaIUTH4YeckuX Lemsx. KoHcraHTta
pPaBHOBECHUS] PEAKLUUN OCAKIACHUSA-PACTBOPEHUS; (PAKTOPHI, BIMAIONIME HAa PACTBOPHUMOCTD
OCAJIKOB.

10.  OxucnuTenbHO-BOCCTAHOBUTENIbHAS peakuus u OKHUCIIUTEBHO-
BOCCTAaHOBUTEJIbHBIN IOTEHIIMAI.

11.  KoHCTaHThI paBHOBECHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

12. Bri6op TuTpaHTa M ONTHMAJIbHBIX YCIOBHM TUTpoBaHHs. DakTopsl, BIUSIOMINE
Ha BEJIMYMHY CKauKa Ha KPUBOM TUTPOBAHUS.

13. HVuaukauuss KOHEYHOW TOYKM TUTPOBAHMUSA XUMHYECKUMH M (PHU3HKO-
XUMHUYECKUMH METOJIaMHU.

14.  HonooOmeHHas xpoMaTorpadus B KOJIMYECTBEHHOM XMMHUYECKOM aHaJIH3e.

15.  TpebGoBaHus, MpeabBIsSEMbIC K pEaKIUsIM HOHHOTO OOMEHa.

16.  HM3oTrepma HOHHOTO OOMEHA.

17. Br16op onTUMansHbIX YCIOBHI HOHOOOMEHHOTO pa3/IeieHHUs BEIIECTB.

18.  Krnaccudukanus GU3NKO-XMMUYECKUX METOJIOB aHAJIN3A.

19.  AnanuTHueckuil curHan kak MH(opMaTHUBHas (PyHKIMS cOCTaBa BEIIECTBA M €ro
KOJIMUYECTBA.

20.  IlpuMepsl aHAIUTUYECKUX CUTHAJIOB U UX M3MepeHuil B DXMA.

21.  OcHOBHBIE  aHAJUTHKO-METPOJIOIMYECKHE  XApAaKTEPUCTUKHM  METOIOB U
PE3yJIbTaTOB aHAIN3a, CIIOCOOBI UX OLIEHKH.

22, OOmas XxapakTepHCTKa CIEKTPAIbHBIX METOJIOB aHAJIN3A.

23, OOmas XxapakTepuCTUKA JCKTPOXUMHUUECKUX METO/I0B aHAJIH3a.

24.  OOmas xapakTepuCTUKa XpoMaTorpapuuecKux METO/I0B.

25.  IIpencraBnenue o HOTOMETPUUECKUX U TMOTEIIMOMETPHUECKUX METOAAX aHAIH3a.

IlonHblli IEepedYeHb OLIGHOYHBIX CPEACTB IIPUBEIECH B BHUJE OTACIBHOIO JOKYMEHTA,
SBIISIIOIIETOCS HEOThEMIIEMOI YacThi0 OCHOBHON 00pa3oBaTeIbHON MPOTPAMMBI.



8.4. CTpykTypa U npuMepbl OHJIETOB JJIs1 KOHTPOJIS OCBOCHUS JUCIHUILIMHBI (3a4eT ¢
OLIEHKOI1).

WTOrOBBI KOHTPOJH MPOBOAUTCS B 4 ceMecTpe B BHUJAE HTOTOBOW KOHTPOJBHON palOTHI.
MaxkcruManabHOE KOJMYECTBO OAJIJIOB 32 UTOTOBYIO KOHTPOIBHYIO padory — 40 GammoB. buier
UTOTOBOM KOHTPOJBHON palboThI coaepx HT 5 Bormpocos: 1 Bompoc — 9 Gamnos, Bonpoc 2 — 9
6amnoB, Borpoc 3 — 10 6amnos, Bonpoc 4 — 9 6amios, Bompoc 5 — 3 Gana.

[Tpumep Ouiieta JUisl 3auema ¢ OYeHKou

«Ymeeporcoaroy Munucmepcmeo nayku u gvicuiezo oopazosanus P@

Poccuiicknii XUMHKO-TEXHOJIOTMYEeCKUI YHUBEPCUTET
umenu /.. MenpaesieeBa

(J1omKHOCTB, HAMMEHOBaHKE KaeIphl)

Kadenpa ananurnyeckoil XuMun

(IToammucs) (M. O. damuus)
AHanuTn4yeckas XuMus

« » 20 r.

1. PaccuuTaiite pH OydepHoro pactBopa, cocrosiuero u3 paBHsix 0osemos 0,10 M
ruapokcusia aMmonus u 0,20 M xiopujia aMMOHUS. 9.0
(Ks(NH3 * HOO)=1,8 « 10'5).

2. C uenpr0 omnpeneneHUs  COAEPkKaHUS  KOMIOHEHTOB  IPOBOJUIIHU

TUTPOBAHUE pacTBOpPa, COJEP)KABUIETO paBHOE KOJMYECTBO MOJIEH
Na;CO3 u NaHCO3. B npucyrcrBun naaukaropa ¢peHondranenna ObLI0
u3pacxonosano 40,0 mun cramgaprHoro pactBopa HCIL. 3atem
MOJYy4YEHHBI pacTBOp JOOTUTPOBHIBAIM B MPUCYTCTBUM HHAUKATOpA
MeTuiaoBoro  opamxeBoro. Kakoit o6vem HCl 3arpauen Ha
OOTUTpOBBIBaHUE. IIpuBeauTEe YypaBHEHUS XHMMUUYECKHUX peakuil H
pacyeThl.

9,0

3. JInst aHalm3a CTOYHBIX BOJ MPOBENM CEpUI0 HCTbITaHuil. [ 3Toro oroOpasnu
100,0 M1 mpoObI U ocaxknanu cyib(ar-uoHbl XJopuaoMm Oapus. [lomyueHHbIH
0CaZioK OT(UIBTPOBBIBANIM, MpoMbIBaIM U pactBopsian B 30,00 mu 0,025 M
pactBopa JDJTA. M36siToxk D/ITA orrutpossiBamu 00,0250 M pacTtBOpoM
xyopuaa maruus. IIpu sTom ObUIM MONyuYeHBI cieayromme pesyibrarsl: Vi = | 10,0
15,00; V> = 15,03; V3 = 15,00; V, = 15,04; Vs = 15,05 mun. Onpenenute
cojiepkaHue cynb(}ar-uoHOB B | 1 CTOYHON BOJBI M JOBEPUTEIHHBIN MHTEPBAT
IUIsL TIOJYYEHHOTO pe3yjbTaTra, MPHUHSAB YPOBEHb JIOBEPUTEIBHOM BEPOSTHOCTH

0,95. (M(SO4*) = 96 r/monb; M(DJATA) = 372,24 r/monb).

4. Pacuuraiite norenuuan B T.O npu turpoBanuun pactBopa FeSOs4 pacTBOpOM
K>CrO7 mpu pH = 2 u 7, ecim (E° (Cr207%, 14H'2Cr*") = 1,36 B),

E’ (Fe*'/Fe**) = 0,77 B. (KoHueHTpaluu KOMIIOHEHTOB MPUHATH PAaBHBIMU | 20
MOJIB/N).
5. Kakum o06pa3om, MCHOIb3ys MOHHBI OOMEH, MOXKHO TPOBECTH OIpEcIICHUE
Na;HPO4 B pacTBOpe METOIOM KHCIOTHO-OCHOBHOTO TUTpoBaHMs? IIpuBenure 30
b

ypaBHEHHsI COOTBETCTBYIOIIMX XUMHUECKUX peakiuil U ¢opmyiy s pacyera
cojiepkaHus TuapodocdaTa HaTpUsi B pacCTBOPE.




9. YHEBHO-METOJANUYECKOE OBECIIEYHEHHUE JUCHUITVINHbI

9.1. Pexomenayemasi iureparypa
A. OcHoBHas1 IMTEpaTYpa
1. Ananutuyeckas XuMus. XMMUYECKUE METObI aHan3a. YueOHuK Juist By30B/ [lox pen. O.M.

IlerpyxuHa,- 2-0€ U31., CTEPEOTUIIHOE, UcpasieHHoe, -M.: OO0 Ilyts, OO0 NI AJIbAHC,
2006. — 400 c. (6a30BbIif Yy4EOHUK)

2. Ky3nenoB B.B. AHanutndeckue peakuuu st UiICHTU(UKAIIUN HOHOB 3JIEMEHTOB B
pactBopax. M.: PXTY um. JI.1. Menneneena, 2010. -163 c.

3. IlpakTuky™m 1o (pU3MKO-XUMHUECKUM METo/1aM aHaiu3a. YuebHoe nocoodue./ Ilog pen. O.M.
IlerpyxuHna, 2-0€ U3a., CTEpEOTUIIHOE, UctipaBieHHoe. - M.: OOO Ilyts: OO0 U/I AJIBAHC,
2006. — 248 c. (0a30BbIi Y4EOHUK)

b. lonoiHuTeILHASA JIUTEPATYpPa
1. Ananutrdeckas xumusa. Pu3nueckue u (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IG METOJIBI aHAJIN3a. YUEOHUK I

By30B./ [lox pen.O.M. Iletpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBsl aHanuTHueckoi xumuu. [Ipaktuueckoe pykooactso./Ilox pen. FO.A. 3omoToBa. —
M.: Beicmas mko:na, 2001. - 464c.

3. KposutoBa E.B. 3aganus no ananurudeckoit xumun. Yactu I, II: Yue6HO — MeToanueckoe
nmocooue. — M.: PXTY um. [I.1. Menneneena, 2003, 2004. — 40 c., 44 c.

10.10. JIypre. CnpaBo4yHMK 10 aHANUTHYECKOW XxuMuH. CrpaB. u3g. — M.:Xumus, 1989. — 448 c.
Ky3znenos B.B., Epmoinenko 10.B., Cemenosa 11.H. Homenknarypusie npasuna UIOITAK B
Kypce aHaJTUTUYECKON XUMHUH. XUMHUYECKHE METO/Ibl aHau3a. Y 4e0HO-MEeTOAnYeCcKOoe ocooue. -
M. PXTY um. JI.1. Menneneena, 2004. — 72 c.

6. OKHCIUTENBHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE:
IpaKkTU4YecKoe mocodue mo Kypey ananurudeckoit xumun./ Iloz. pen. B.B. Ky3nerosa. M.
PXTY um. JI.1. Menneneena, 2007. — 60 c.

7. Ky3nenos B.B. [IpuMmeHeHne opraHMuecKux aHAIMTUYECKUX PEareHTOB B aHAJIM3E
HEOpraHMyYecKux BemiecTB. YueoOH. mocodue. — M.: MXTHU um. JI.11. Menneneea, 1972. — 145 c.
8. Ananutudeckas XuMus. XUMHYeCKre MeToIbl ananu3a. JIa6. mpaktukym. [lox pen.

Poratunckoit C.JI., — M.: PXTY um. JI.1. Menaeneena, 2011. — 96 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHU4YeCKOH nHpopManun
Pa3naTouHbIi WITIOCTPATUBHBINA MaTEpPHaIl K JICKLUAM.
IIpe3eHTanyy K JICKLUSAM.
Metoandeckre peKOMEHIAIUH 110 BBITIOIHEHHUIO JIA0OPATOPHBIX padoT.

[TomHOTEKCTOBBIE HH(POPMALIMOHHBIE PECYPCHI:

M3pareascTBo ELSEVIER Ha nmatgopme Science Direct.
Hoctyn k komiekuusam «CHEMISTRY» u « CHEMICAL ENGINEERING» (152 xypnaina) ¢
2002 r. Joctyn no IP-anpecam PXTY. Anpec mis pabotsr: http://www.sciencedirect.com.
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MzparensctBo American Chemical Society (ACS)
W3naer camble HUTHpPYyEMble XUMUUYECKUE KypHaIbL, 110 1aHHBIM ISI Journal Scitation Reports.
KpHanbl MO OCHOBHBIM pa3jieiaM XMMUU M CMEXKHBIM OOJNACTSAM 3HAHUH, BKJIIOYAs XUMHIO
[IMPOKOTO MPOQHIS, METUIMHCKYIO XUMHUIO, (PU3UUECKYI0 XUMHUIO, OPTaHHUYECKYI0O XUMHIO, a
Takxke Omoxumuto, omorexnonoruio u T.4. Joctyn no IP-agpecam PXTY. Anpec ans paboTsr:
http://pubs.acs.org.
MzparensctBo Taylor & Francis
bnee 1300 >xypHasoB mo BceM o0nacTsM 3HaHUM, B ToM uncie 6onee 300 Mo TEXHUYECKHM H
ecTecTBeHHbIM Haykam. OxBar ¢ 1997 ronma mo Hacrosimee Bpems. Jloctyn mo IP-ampecam
PXTY. Anpec mis pabotsr: http://www.informaworld.com.
Mexnynapoanas uznatensckas komnanus Nature Publishing Group (NPG) [lcryn k
KypHajIam:
e «Naturen» - ¢ 1997 r. — Haubonee MPOCTABICHHOE HAYYHOE W3IAHHE IIUPOKOTO
npoduis, 00J1aao1Iee K TOMY K€ CAMbIM BHICOKUM HHJIEKCOM IIUTHPOBAHUS;
e «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 T.
e "Nature Chemistry" - ¢ 2010 1.
Hoctyn no [P-anpecam PXTY. Anpec ast pabotsl: http://www.nature.com.
N3narenncteo SPRINGER
JIOCTyn K 3JIEKTPOHHBIM apXHWBaM >KYpHAJIOB M DJIEKTPOHHBIM KHUTaM. JKpHainbel MO BCeM
obmnactsm 3HaHui. Agnpec ans pabotsl: http:/www.springerlink.com. [loctyn no IP-anpecam
PXTYV.
Kypuan SCIENCE
OnuH U3 BeayIMX MYJIbTHIUCIUIUIMHAPHBIX HAYYHBIX KYpPHAJIOB, IMyOIHKyeTcs: AMEpUKaHCKON
acconranueil mo pasButuio Hayku (AAAS), comepxuT 0030pbl HOBEHIIHMX pa3pabOTOK B
€CTECTBEHHBIX U NMPHUKIATHBIX HAyKaX, OCBEIIACT HOBOCTH HAyYHOI'O MUPA M KOMMEHTUPYET UX.
OxBat — ¢ 1997 r. no Hacrosiiee BpeMsi.
Hocrtyn no IP-anpecam PXTYVY.
Anpec st pabotsl: http:/www.science.com
The Royal Society of Chemistry
[TonmHble TEKCTHI cTaTei KypHaioB KoponeBckoro xummuueckoro oodmectsa (Benukobpuranus) u
6a3b1 JAHHBIX. Hoctyn 1o [P-anpecam PXTY. Anpec:
http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickas HayuHas JieKTpoHHasi oubauorTeka (http:/www.elibrary.ru)
DJEeKTPOHHBIE BEPCUU )KYPHAIOB POCCHMCKUX M 3apyOeKHBIX HAYYHBIX U37aTelbCcTB. JlocTyn mo
[P-agpecam PXTYV.

HayuHo-TexHHuecKHe KypHaJlbl:

— XKypnan «Xypnan ananurnueckoit xumun» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— XKypnan «Xumuko-papmanesruueckuit xypram» [ISSN 0023-1134

Pecypchl nH(pOpMaIMOHHO—TEIEKOMMYHHUKAITMOHHON ceTu HTepHeT:
— http://www.rusanalytchem.ru
— http://www.chemical-analysis.ru

9.3. CpeacrBa obecne4eHHs OCBOCHUS JUCIUIIMHBI

Jns  peanmzanuu  pabodeil mporpaMmbl  TIOATOTOBIEHBI  CIEAYIOIIHE CPEACTBA
obecreyeHnst OCBOCHUS JUCIUIIINHEIL:

-BUJIE03aIUCU JIEKIMH Mo aHanuTudeckoil xumuu pon. CemenoBor M.H. u mom.
Epmonenxo 10.B.
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— KOMITBIOTEPHBIC TIPE3CHTALIMN WHTEPAKTUBHBIX JICKIHHA — §, (00Iee 9ucio ciaimioB —
200);

— 0aHK TECTOBBIX 3aJaHUN JUIA TEKYIIETO KOHTPOJIS OCBOCHMS IUCIMILIMHBI (0OIee
4yuCI0 BOmpocoB — 450);

— 0aHK TECTOBBIX 3a,[[aHHﬁ AJIsI UTOrOBOI'0O KOHTPOJIE OCBOCHUSA AUCHHUILIMHBI (O6IJ.IC€
gucio Borpocos — 100).

,HJISI OCBOCHUS AUCHUIUIMHBI UCHOJB3YIOTCA CICAYIOINMC HOPMATUBHBIC U HOPMATUBHO-
MCTOAUYCCKUC NOKYMCHTHI:

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannonnyio MOJICPIKKY U3yYCHUS JUCLATUTHHBI OCYILIECTBIISICT
Nudopmannonno-oudnnoreunsiii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOPBIi
obecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JTUTEPaTypOil, HEOOXOIUMON AJIsi OpraHu3alu 00pa30BaTENLHOTO Ipoliecca MO AUCHUILINHE.
O6muit 06sem MmHOTOOTpacieBoro ponma MBI va 01.01.2020 cocraBnsier 1 715 452 3k3.

@®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
JTUTEpaTypoil B (popMe mevaTHBIX U 3JIEKTPOHHBIX M3JaHHUN, a TaKXKe BKIIOYACT O(QUIHATIbHBIC,
CIpaBOYHO-OUOIMOrpaduyeckre, CHEIHATU3UPOBAHHbIE OTEYECTBEHHbIE U 3apyOeKHBbIC
nepuoanueckue W uHbopManmoHHele u3nanus.  WBL[  obOecmeumBaer  mocTym K
npodecCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnprii oOydaromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFO0OM TOYKH, B KOTOPOW
uMeeTcss JOCTyn K ceTd VIHTepHeT | K 3JeKTpoHHOo-OuOmmoreyHoit cucreme (3BC)
VYHHUBepcUTETa, KOTOpas COJCPKHUT pazIMYHble M3JaHUS 10 OCHOBHBIM M3Yy4aeMbIM
JUCLUUIUIMHAM M cpOPMUpPOBaHA IO COTJIACOBAHUIO C MPaBoOOIagaTeNsIMH y4eOHOH U yueOHO-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee  MOJHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obcimyxuBanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHON TOCTAaBKH
JOKYMEHTOB.

[Tonmublii TepedeHb HIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCIOIB3yEMbIX B
npoiiecce 00y4eHus1, MPeICTaBICH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

B coorBercTBMM € y4eOHBIM IJIAHOM 3aHATHS TO JUCHMIUIMHE «AHanumuueckas
Xumus» TPOBOIATCS B (opMe JIEKIMH, JTabOpaTOpHBIX PabOT M CaMOCTOATENBHOM pabOTHI
o0yuJaromerocs.

11.1. O6opynoBanue, He00X0AUMOe B 00pa30BaTeJIbLHOM Npolecce:
[[ITaTuBBI XUMHYECKHE

XuMuueckas 1nocya:

[Munerku Mopa (BMectumocts 5; 10, 25 mon).

[Munetku mepueie (00beM 5; 10 mi).

Bropetku (00bem 25 mun).

Kon6s1 mepubie (BMectumocthb 50,0; 100,0 mo).

Konbsr Dpnenmeiiepa (o6bsem 100 , 250, 500, 750, 1000 mur).
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CkastHKY 1151 XpaHeHust pacTBopoB (00wem 0,5; 1 ).

ObopynoBanue:

pH-metp-mmnuBonsT™eTp pH-420

Becsr 1abopatopusie BJIT2-510C

Muxkposecs! BJI-120 M

TurpaTop noreHuuomerpuueckuii apromatuueckuii ATII-02
Beco! ananutnueckue BJI-120-200 r.

®oromerp KOK-2

MHuKpockorn 6HOIOTHYeCKU MOHOKYJISIpHBI MukpoBua
AxBanuctumsitop AD-25

BcnomorarensHoe 00opynoBaHue:

banu BoJsHBIE € AJIEKTPUUYECKUM ITOI0TPEBOM.
Xpomatorpadpudeckre KOJOHKH ¢ HOHOOOMeHHHKOM KVY-2.
bans necounas na6oparopnas bII-1

Kon6onarpesarenun KH-250

Cymmnka i npoOupok

11.2. Y4yeOHO-HAr/Is1AHBIE I0COOHUS:
Texnuka Oe3omacHOCTH TpuU paboTe B XUMHUUECKOH maboparopuu. Ilpuemsl paGoTel B
MUKPOKPHUCTANIOCKONUH. MeToauueckue pa3paboTku 1mo pabore ¢ o0opynoBaHMEM U Ha
npubopax XUMHUYECKOTO aHAJIN3A.

11.3. KomnbroTrepbl, ”HGOPMALHOHHO-TEJIeKOMMYHUKAIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHBbIE U ayAHOBH3YyalbHbIE CpPeICTBA:
[lepconanbHbIE KOMITBIOTEPHI, HOYTOYK, IPUHTEP U MPOTrPaMMHBIE CPEICTBA; MPOESKTOP U IKPAH;
KOIIMPOBAJIbHBIN alIapar; JOKaJabHasl CETh C BBIXOAOM B MIHTEpHET.

11.4. IleuaTHbIE U IJIEKTPOHHBbIE 00pa3oBaTebHbIE U HH(POPMALMOHHBIE PECYPCHI:
NHpopMallMOHHO-METOJUUECKUE MaTepuabl: y4deOHble IOCOOMsS MO JIHCLUIUINHE,
pa3gaTouHbI MaTepuai K pa3aenaM JeKIIHOHHOTO Kypca.
DJNeKTpOHHBIE 00pa3oBaTEeNbHBIE PECYpChl: Y4eOHO-METOAMYECKUE pPa3pabOTKU U
CIpaBOYHBIC MaTEepHaJIbl JOCTYIHBI Ha yueOHOM mopTane moodle.muctr.ru;
[Mopran aHaTUTUYECKON XUMHUU (METOANKHU, PEKOMEH/IAIIUH, CIIPABOYHUKH )

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunas snekrponnas 6ubnmorexa (http:/www.elibrary.ru)

ITopran Ananutnueckas xumus B Poccuu:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JTULEH3MOHHOI0 POTPAMMHOI0 00ecneYeHHs

Ne HanmeHnoBanue PexBusursel foropopa| Koanuyecrso qunen3nii | Cpok oKOHYaHUSA
ILIL NMPOrpaMMHOI0 NOCTABKH AeHCTBHUS JTHIEH3NH
NMPOAYKTA
1. . CBobosHO He orpannuenno beccpouno
Calculate Linux Desktop A p p
pacnpoctpansiemoe [10
2. CBobosHO He orpannuyenHno beccpouno

LibreOffice

pacnpoctpansiemoe [10
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3. ABBYY FineReader CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
4. . CBobosHO He orpannuenso Beccpouno
7-Z1p
pacnpoctpansiemoe [10
5. Google Chrome CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
6. VLC Media Player CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
7. Discord CBobosHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
9. IntellJIDEA CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
10. FrecCAD CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobonHO He orpannuyenHno beccpouno
pacnpoctpansiemoe [10
12. Kontpakt Ne 90-  JluneH3us asis akTUBaLUU 12 mecsies
1339A/2021 ot Ha pabouux CTaHIMAX, |(€KEeroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJYyKTa)

13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MTPOJIEHNE
Security ams Ouzneca — 07.09.2021 HOJIHCKH C TIPAaBOM
Crangaptasiii Russian rnepexona Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJYyKTa)

14. CBobosHO He orpannuenHo beccpouno

GIMP
pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenHo Beccpouno

Software) Studio

pacnpoctpansiemoe [10
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUSA NTPOT'PAMMBI

HanmMmenoBanue
pa3ziesioB

OcHOBHBIE MOKA3ATEIH OLICHKH

D®opMbI 1 METOABI
KOHTPOJISI H OLICHKH

Paznen 1. Unentudukanus

HOHOB B PacTBOpE

3naem:

IIPOLIECCHI (bopmMupoBaHUs
AHAJTIUTUYECKOTO CHUTHAajJa, OCHOBHBIE
TIOHSATHS, TEPMUHBI, PUEMBI
KaueCTBECHHOTO aHAJIN3a

Ymeem:

MPUMEHSITh PUOOPETCHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTHYECKUE
HaBBIKU B IIPAKTUYECKOMN
JIeSITEIILHOCTH.

Bnaoeem:

METOJI0JIOTHEH KaueCTBEHHOTO
aHalIM3a, AIrOPUTMaMU KaueCTBEHHOTO
aHaJM3a, CUCTEMOU BBIOOpa
KaueCTBCHHOI'O aHaJIN3a JJIsI TOW WIn
WHOW NMPAKTUYECKOM 3a/1a4u

Onenka 3a
nabopaTopHbie paboThI

Onenka 3a
KOHTPOJIbHYIO paboTy

OneHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy

Pa3nen 2. Xapakrepucrtuka
METOJI0B KOJINYECTBEHHOTO

aHaJIu3a

3naem:

IIPOLIECCHI (bopmMupoBaHUs
AaHAJIUTUYECKOTO CHUTHAajJa, OCHOBHBIE
TIOHSATHS, TEPMUHBI, PUEMBI
KOJIMYECTBEHHOTO aHaIN3a

Ymeem:

MPUMEHSITh PUOOPETCHHBIE
TEOPETUYECKUE 3HAHUS U IPAKTHUECKUE
HaBBIKU B IIPAKTUYECKOMN
JIeSITEeIILHOCTH.

Bnaoeem:

METO/I0JIOTHEH KOJINYSCTBEHHOTO
aHanus3a, aIrOPUTMaMH
KOJWYECTBEHHOI'O aHaJIn3a, CHCTeMOM
BBIOOpA KOJTMYECTBEHHOTO aHAN3a IS
TOW WJIM MHOW MPAKTUYECKOM 3a/1a4u

Onenka 3a
nabopaTopHbie paboThI

Onenka 3a
KOHTPOJIbHYIO paboTy

OrueHka 3a
WHIWBUIYaIbHBIE
JIOMAIIHUE 3aJaHUs

OneHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy

Pasznen 3. BBenenue B pusuko-
XUMHYECKHE METO/IbI aHAJTN3a

3naem:

nporecchl HOpMUPOBAHUS
aHAJINTUYECKOTO CUTHAJIA B
CIEKTPAJIBHBIX METOJaX aHAJIN3a;
paccMOTpEHHE MPHUHIMIIOB HW3MEpPEHUI
B CTaHJApTHBIX  HOpuUOOpax  ITHX
METO]I0B;

OCHOBBI METPOJIOTUU B COOTBETCTBUH C
pexomennauusmu MHOITAK.

Ymeem:

MIPUMEHSTH IPHOOPETEHHBIE
TEOPETUUECKHUE 3HAHUS U TPAKTUUYECKHE
HaBBIKU B IIPAKTUYECKOMN

NESTEIbHOCTH.

Braoeem:

METOJIOJIOTUEH ONTUYECKUX METOJAOB

Onenka 3a
nabopaTopHyIO paboTy

OneHka 3a UTOrOBYIO
KOHTPOJIbHYIO paboTy

21



aHaJIn3a, HCIIOJIB3YyCMbIX B

COBPEMEHHOM AHAJIUTUYECKOMN
MpaKTUKE

OLIEHKOM BO3MOXKHOCTEH MeToa
aHanmsa

OCHOBHBIMH CIIOCOOaMU
METPOJIOTHYECKOH 00paboTKN
PE3YJIBTaTOB KOJMYECTBEHHOTO
XAMHYECKOr0 aHAJIN3a Ha OCHOBE
DOXMA.

13. OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O IPOIECCA JJISA
NHBAJNI0OB ! JINI C OTPAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

OOyueHue WHBAIMAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU  3I0POBBS
OCYILECTBIISICTCA B COOTBETCTBUH C:

— IlopsinkoM oOpraHu3alMd ¥ OCYLIECTBJICHUS OOpa30BaTENbHOU JAEATEIBHOCTH II0
oOpa3oBaTeNbHBIM IpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMmaM CIEHUANINUTeTa,
nporpammam maructpatypsl (IIpuka3z Muno6puayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM O TOpPSIKE OpraHU3ald W OCYLIECTBJICHUS 0Opa3oBaTeNbHON
NeSITEeIbHOCTH 10 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MPOTpaMM
OakanmaBpuaTa, OporpaMM  CHeNMalIWTeTa,  OporpaMMm  Maructpatypsl B PXTY
nM. JI.1. Menneneesa, npuHaTeIM pemieHueM Yue”oro cosera PXTY umm. JI.M. Menneneesa
o1 30.10.2019, mnporoxonn Ne 3, BBeAeHHbBIM B JelicTBUEe npukazoM pektopa PXTY
um. JI.1. Menpneneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH PEKOMEHIAIMAMHU IO OpPraHM3aluu 00pa30BaTENLHOrO Mpolecca
s OOy4eHHsT MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI B
00pa3oBaTeNbHBIX OpPraHU3aIMAX BBICIIETO O00pa3oBaHMsA, B TOM 4YHCIE OCHAIICHHOCTU
o0pazoBaTenbHOro IMpolecca (YTBEepKIAeHbI 3amecTuTesieM MunucTpa oOpa3oBanus U Hayku PO
A.A. KiimmoBeiM oT 08.04.2014 Ne AK-44/058BH).
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