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I. OPTAHU3AIIMOHHO — METOJUYECKHAM PA3JIEJL.

Ienw u 3a0auu oceoeHus oucCUUnNIUHbL
[enpro y4eOHOM MUCIUTUTMHBI «AHATUTUYECKAS XUMHUSI U (PU3HKO-XUMUIECKHE METO/IbI

aHaJIn3ay SBJISETCS:

® [aTh TTOHUMAaHUE OCHOB XUMHUYECKUX U (PU3UKO-XMMHYECKUX METOJIOB aHAIH3a.

® Hay4nTh OOYYAIOIINXCS BIIAJICHUIO JAHHBIMU METOaMHU, UCTIOIb3YEMbIMU TIPH
OIICHKE IMOKa3aTesie KauecTBa MPOyKIUH.

3ajauaMu TMCIUTUIMHEI SIBJISIOTCS:

N3yuenne 0CHOBHBIX pa3/eiioB COBPEMEHHON XUMHUU, @ UMEHHO:

® 03HAKOMJICHHE C OCHOBHBIMHU IIPUHIIUIIAMU aHAJTUTHYECKOTO OMPEEICHHUI, METO1a-
MU XMMHYECKOTO aHaJIn3a, METPOJIOTHUYECKMMHU OCHOBAMH.

® PACCMOTPEHHE HA MPUMEpPE TUTPUMETPUUYECKOrO aHaIM3a OCHOBHBIC MOHSTHUS U
ONpeJIeTICHUs, CXEMbI pacyeTa.

® 03HaKOMJICHHE C MHCTPYMEHTAIbHBIMU METOJJaMH aHalln3a, paboTol aHaTUTHYECKUX
puOOpoOB.

® OBJIQJICHUE PSAIOM COBPEMEHHBIX (HU3UKO-XUMHYECKHUX METOJIOB MCCIICIOBAHHUS, CPE-
I KOTOPBIX pedpakTOMETpus, MOIIPUMETPHsI, KOJTOPUMETPHs, ClieKTpodoTomMeTpusi, Hede-
JIOMETpHS, TYPOUTUMETPHS, XpoMaTorpadus.

Mecmo oucyunaunsl ¢ cmpyKmype 00pa3zo8amenbHoi nPoZpammol
JluciuiinHa «AHaJIUTHYECKAss XUMUS U (GU3HUKO-XUMHUYECKAE METOJbI aHaIHM3a» OT-
HOCHTCS K 00513amenbHoll 9acTh YIeOHOTO TUIaHa.

Ob6vem oucyuniuHbl U 6UOBL YUEOHOU padomul
Tabmauua 1

Bcero yacoB no ¢popmam o0yueHust

IMoka3aTenn odbeMa TUCHUILTHHBI
ouHnas | 3a0unan

O0BeM IUCHUIINHEI B 3a4ETHBIX €IUHUIIAX 23ET
O0BeM IUCHUINIMHEL B aKajl.yacax 72
gggxzmwquaﬂ arrecranus: saueT saueT
KonTakTHas padora o0y4yarommxcsi ¢ nmpemo- 30 8
nasarejgeMm (KoHrakr. yachl), Bcero:
1. KonraktHas paboTa Ha npo-
BEJICHUE 3aHATUH JICKIIMOHHOTO ¥ CEMHU- 28 5
HApCKOTO TUIIOB, BCETO YacOB, B TOM YHC-
Je:
e JIEKI[UH 12 2
® TIPAKTHYECKHE 3aHATHUS - -
e 1a0OpaTOpPHBIE 3aHITHS 16 4

B TOM YHCJIC IIpaKTHYCCKasd MOAroTOBKaA

N

. MapuBunyansueie koncynpranmu (MK) - -

3. KonraktHas paboTa 1o mpoMeKyTOYHOM 5 2
attecranuu (Katr)

B

Koncynpramus nepen sx3amenom (K9) - -

5. KonTakTHas paboTta 1o mpoMexyTO4YHOM
aTTECTAIlMU B TIEPUO]I IK3. CECCHH / CecC- - -
cuu 3a04yHUKOB (KarTak)

CamocrositeabHas padora (CP), Bcero: 42 64




B TOM YHCIIE:
® caMOCTOsITeIbHAsA padoTa B MEPHOJ IK3. i 2
ceccun (CPak)
® caMocCTOsITeIbHAsE paboTa B CEMECTpe 42 62
(CPc)
B TOM YHCIIE, CAMOCTOsITeNIbHAs paboTa Ha
KYPCOBYIO pabOTy / KypCOBOM IIPOEKT i i
e pu3yyenue JOP - -
® H3yYCHHE OHJIAWH-KYpCa WM €ro YacTH - -
®  BBINIOJHCHNUE MHIUBUIYAILHOTO WIN
IPYNIIOBOTO MPOEKTA ] ]
® U JIpyrye BHUJIbBI 42 62
IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO TUCIUTLINHE
Tabnuua 2

®opmupyemblie kommne- | UHAMKATOPBI JOCTHKEHUS
TEeHINHU KOMIIeTeHIHN i

Pe3yiabTaThl 00yueHus (3Ha-
HUA, yMeHUs)

OIIK-2. Cnoco6en npume- | OIIK-2.2. Hcnons3yer oc-

HSITh OCHOBHBIE 3aKOHBI 1 | HOBHbIE ¢buzuko-
METO/1bl UCCIIEIOBAaHUI XUMHUYECKHE U XUMHUYECKHE
€CTECTBEHHBIX HAYK JJIsi METO/Ibl aHau3a JUIsl pas3pa-
peiieHus 3aaa4 npodeccu- | O0TKH, HCCIENOBAaHUU U
OHAJILHOM JESITEIbHOCTH AKCIIEPTU3BI MPOIYKIUH

06H_ICCTB6HHOFO IIUTaHUA H
HCIIOJIB3YEMOTI'O ChIPbiA

OIIK-2.2.3-1 3HaeTr OCHOBEI
(buU3NYECKUX, XUMHUYECKUX, (u-
3UKO-XMMHYECKUX U OHOJIOIH-
YECKMX METOJIOB Ui HHCTPY-
MEHTAJILHON OILIEHKHM II0Ka3aTe-
Jei KadecTBa M 0O€30IaCHOCTH
POJYKITHH

OIIK-2.2.Y-1 YmeeT npoBOJIUTh
CTaHJapTHBIE UCIIBITAHUS 110
olpezieNIeHUIo Moka3arenen ¢u-
3MKO-MEXaHUUYECKUX U (PU3HKO-
XAMHYECKHUX CBOMCTB UCMOJIb3Y-
€MOr0 ChIpbs, N0Ty(haOpUKaTOB
Y TOTOBOM MTPOAYKITMH MUTAHHS




II. COAEP KAHUME JUCIIUIIJIMHBbI

sTanbl GOPMHUPOBAHNUSA M KPUTEPUH OLleHUBAHMS C()OPMHUPOBAHHOCTH KOMIIeTeHIUIT (0uHasi popMma o0yueHus )

Tabmuna 3
Ne TpynoeMKoCTb, aKageMHAYeCKHE «
HaumeHoBaHHe pa3aena, TeMbl THCITHILTHHBI al [
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Cemectp 1
1. | Tema 1. Xumuyeckuii aHam3. 2 - 3 - 7/- 12 | OIIK-2.2 3-1 0. K/p -
AHamUTHYECKasT XUMHs, KaKk HayKa O METOJaX XHMHUYECKOro aHaju3a, V-1

OTIpe/IeNIeHUs] COCTaBa U CTPYKTYPHl XUMHUECKUX cucTeM. KadecTBeHHBIH, KO-
JIMYECTBEHHBIN, CTPYKTYpHBIH, CHCTEMHBIN aHaNn3bl. XUMHUUECKas UACHTU(U-
Kanusl.

[MpuknaaHeie BUAB XUMUYECKOTO aHAIM3a (TEXHUYECKHH, MUIIEBOH, ca-
HUTapHO-XUMHWYECKHH, TOKCHUKOJIIOTHIECKUH U 1Ip.).

OCHOBHBIC TIPUHIMIBI AHAJTUTHYECKOTO omnpenesneHus. TpeOoBaHMs K
AQHAJIMTHYECKOMY CBOWCTBY, aHaJMTHYECKHe mnapamerpbl (PH, smexTpomHbii
MOTEHIMAJ, HAJTMYHE TT0JIOC TTOTIIOMEHHUS U JIp. ).

AHaIUTHYECKHE XUMHYECKHE DPEakIuH. AHanuTHUecKuil curHai. Tpe-
00BaHMS K aHATUTHYECKUM PEAKIIHSM.

Knaccnpukarmums XuMHYECKUX PEaKTHBOB 10 XUMHUYECKOW YHCTOTE (XU-
MUYECKHU YHCThIC, YUCTHIE JIsl aHAN3a, 0C000 YHUCTHIE U Jp.).

MeToapl XMMHYECKOTO aHaju3a: XMMHUYeckue, (uzndeckue, (HU3NKO-
XUMHYECKHUE, ONOJIOTHYCCKHE.

OmpeneneHne BemecTB MO (U3MYECKHM CBOMCTBaM (3JIEKTPOIPOBO/I-
HOCTb, IJIOTHOCTh, BSI3KOCTh, IIOKA3aTeNb MPEIOMIICHUS U Ap.). NTHTeHCUBHOCTh
(u3MYECKUX CBOMCTB.

Krnaccudukanus MHCTpYMEHTAIBHBIX METOJOB, MX HCIIOJIb30BaHHE B
MPUKJIAJHBIX BUJAX XUMUUECKOro aHanu3a. MHCTpyMeHTalbHOE TUTPOBAHMUE.




Mertoibl pa3zaeneHus cMecel BelecTB (Ia3oB, XKHUIKOCTEH, TBEPAbIX BELIECTB,
HOHOB) ITyTeM (PaKLIMOHHOTO OXKIKEHHUS, UCTIAPCHHS, BEIMOPAKUBAHHS, ILJIaB-
JIeHns1, m30upaTeNnbHOM abcopOIHHU 1 aACOPOIHH, U HIIEKTPONIN3a PACIIABOB 1
PacTBOPOB IEKTPOJIUTOB.

Tema 2. TurpuMeTpuyecKkuii anaaus.

TurpuMeTpriecKuii aHalu3, OCHOBHBIC MOHATHSA W ompexaeneHus. CraHgapT-
HBI pacTBOp (THTPAHT), TMEPBUYHBIN M BTOPHYHBIN CTaHIAPTHBIC PaCTBOPEI,
CTaHJApTU3alMs, TATPOBAHHUE, TOUYKA YKBUBAICHTHOCTH.

MeToabl TUTPUMETPHUUECKOTO aHAJIH3a: KHUCIOTHO-OCHOBHOM, OCaKIEeHM,
OKHUCIICHHUA-BOCCTAHOBJICHUS, KOMIIIEKCO-00pa30BaHuUsL.

TpeboBanus K peakuusiM THTPUMETPHYIECKOTO ompeaeneHus. OrpaHu4eHus 1o
CKOpPOCTH, KOHCTaHTaM PaBHOBECHSL.

TurpoBaHue, ero BHIBI: INPSIMOE-PEBEPCHBHOE, O0paTHOE, 3aMECTHTENILHOE.
Oco0eHHOCTH TPUMEHEHHSI.

KucnotHo-0CcHOBHOE THUTpOBaHHE. ANMIUMETPHUYECKOE, ANKATHMMETPHYECKOE
turpoBaHue. CriocoObl BRIpAXEHUsSI KOHIIEHTPAUK TUTPAHTA: TUTP, TUTP TUT-
paHTa [0 aHAIU3UpyeMoMy BemecTBy. CXeMbl pacdeTra B TUTPUMETPHYECKOM
aHanmmuze. O6beM U Macca TUTPYEMOH MPOOBI U Beeil MpoOHI.

OmnOKy KUCIOTHO-OCHOBHOTO TUTPOBaHMA. IlorpenHocTs KaauOpOBKH U3Me-
pureneil (OropeTkH, MUMETKH, MepHbIe KoyObl). [lepeTnTpoBpiBaHME pacTBOpa
aHaIM3UPYEMOTO BEIECTBA.

IIpuroToBneHue craHgapTHBIX PACTBOPOB. X UMUYECKHE METOABI aHanu3a. 1x
XapaKTepUCTHKA, ONIpe/IesIeHIe BEIIECTBA 110 MPOYKTY PEaKIH NI PEareHTy.
SKBI/IBaJ'IEHT, MOJIApHasdg MacCa SKBUBAJICHTA, MOJIIpDHAA KOHIICHTPAIUA SKBUBa-
JICHTA, 3aKOH 9KBUBAJICHTOB.

71-

12

OIIK-2.2

3-1
v-1

P.as3

Tema 3. ®PU3HK0O-XHUMHUYECKHE METOAbI AaHAJIN3A

OCHOBHBIC TIOHATHA U ONpEACICHUS B OOJNACTH MHCTPYMEHTAJIBHBIX METOJIOB
WCCIICIOBAaHMA: XUMUYeCKast WICHTH(DUKANNS, aHATUTHICCKUN CUTHAI, (PH3HKO-
XUMHYECKUH aHAJIU3.

OCHOBHBIC ITPUHIUIBI aHAIUTHYECKOTO OmpeencHus. TpeOOBaHUS K aHATUTH-
YECKOMY CBOMCTBY, aHAIUTHUYECKUE TapaMeTphl (PH, 3JeKTpoIHBIH TOTCHINA,
Hanuuue nojoc nornouienus B Y ®- u UK-cnekrpax u ap.).

OnpeneneHne BEIIECTB MO (U3MUECKUM CBOWCTBaM (DJIEKTPOIPOBOIHOCTD,
TJIOTHOCTD, BSI3KOCTh, MOKA3aTeNb MPETOMIIEHUS U JIp.). IHTEeHCHBHOCTH (hH3H-
YECKHX CBOMCTB.

AHanMTHYECKHEe XUMHYECKUE peakiyun. AHaauTHdeckui r¢¢ext. Tpeboanus
K aHATUTHYECKUM peakiusiM. ODU3HKO-XUMHUECKHE METOJIbI HCCIIeIOBAHUSI.
Knaccuukanus HHCTpYMEHTAIBHBIX METOJIOB, UX HMCIIOJIE30BAHHE B TIPHKIIAI-
HBIX BUAAX XUMHUUYECKOTO aHanu3a. THCTpyMeHTaIbHOe TUTPOBAHKE.
Ananutnyeckue npudopsl. UyBCTBUTEILHOCTh, TOYHOCTh, Pa3peIIArOIas CIo-
COOHOCTB, BO3MOKHOCTE aBTOMATH3ALIUH.

71-

13

OIIK-2.2

3-1
v-1

K/p

I'p/n




Mertposiornyeckne acteKkTbl (HU3MKO-XMMHUUYECKOTO aHain3a. AHalu3 Kak oc-
HOBHOE CPEJICTBO OINPEIEICHUSI COOTBETCTBHS BEINECTB M MaTEPHANIOB IIOTpe-
6utenpckuM TpeboBaHUAM. HopMupoBaHME XapaKTEPUCTUK BEIIECTB M CUCTEMA
craggaptimamuu (I'OCT, CTIL, TVY).

Maremarnueckas 00paboTKa pe3ynbTaToB SKCIIepUMeHTa. BocnponsBoau-
MOCTB, IPABHIILHOCTb, OMHOKH (CIy4aiiHBIe, CHCTEMaTHIECKHe, TpyObIe Ipo-
Maxu). Pesymprat aHanmm3a, ypoBeHb BEPOSTHOCTH (HAICKHOCTE), JOBEPUTEIb-
HbIi1 nHTepBai. [Ipobda, oT6op mpoOsl, MpeacTaBuTeNILHOCTE. KoMmbloTepHOe
obecnieuenue: npumeneHue [I9BM s 00paboTKu pe3ynbTaToB H3MEpEeHN,
pacder napamMeTpoB, XapaKTepU3YIOMIUX UX TOCTOBEPHOCTb.

Tema 4. PeppaxTomerpus

Xapakrepuctuka mertoga. Ilokasarens npenomieHus. XapakTepUCTUKA JIMHUN
CIIeKTpa ¥ 0003HaueHUs IMoKa3aTenel npenomneHus. @opMynsl pacyeTa BIUS-
HHUSL TEeMIIepaTypbl Ha IOKa3aTenb npeigomieHus. Ilpernomusromniue cBoiicTBa
BEIlleCTBA, MOJIIpHas pedpakius, ypaBHeHue Jlopenrtua-Jlopenuna. Pacuers
MOJISIPHOM pedpakunyl ¢ MCHONb30BaHUEM ATOMHBIX pedpaknuii 3JeMEHTOB H
MHKPEMEHTOB KpPaTHBIX CBs3eH. BO3MOXHOCTH ompeneneHuss MOJSPHOH pe-
(pakIuy ¢ MCIOIb30BAHNUEM ITOKA3aTeNs MPEJIOMIICHHS U IFIOTHOCTH MICHTH-
(unmpyemMoro BemiecTna.

Pedpaxromerprr. [Ipunmun nevicteus. [loBepka mpubopa. Pedpakromerpude-
CKO€ H3MepeHue. TepMOCTaTHpOBAHME aHAIM3HPYEMBIX cpen, M3mepeHus B
MOHOXPOMAaTHYECKOM CBETE.

OmnpeneneHne KOHLEHTPALUK BEIIECTB B PACTBOPE METOAOM KaJIOPOBOYHOTO
rpaguka, Ho TaOJIMLAM IOKa3aTeNled NpenoMIIeHHs, pePpaKTOMETPUIECKOro
(hakTOpa M HAXOXKACHUS YPAaBHEHUS PETPECCUH.

Pedpakromerpudeckuii MeTo1, 9yBCTBUTEIBHOCTD, TOYHOCTH, 00JIACTh IIPHUMe-
HEHUsl, JOCTOMHCTBA M HEJIOCTATKH.

11

OIIK-2.2

3-1

P.as3

Tema 5. Illonsspumerpust

Xapakrepuctuka MeToAa. ONTHYECKH AaKTUBHBIE BELIECTBA. YTOJI BpAILEHUs
IUIOCKOCTH TMOJIIPU3ALIUHU, €r0 3aBUCHUMOCTb OT IPUPOABI BELIECTBA, PACTBOPH-
TeJs, TEMIEPaTypbl, ATUHBI BOJIHBI CBETOBOTO MOTOKA, TOJILUHBI CI0SI PaCTBO-
pa u ero KoHIeHTpauuu. JIeBo- ¥ mpaBoBpallaOe ONTHYECKH aKTUBHBIE Be-
IIeCTBa.

YaensHOE BpalleHHe, €e N3MEHEHNE OT BPEMEHH IPH TIepexo/ie OTHON ONTHYe-
CKOM (hOPMBI B APYTYIO (MyTapOTaIys).

Tonspumetpsrr, npuHimn neiictBusa. Kammbposka npubopa. Iomspumerprde-
CKO€ U3MEpEHHeE.

Omnpenenenre KOHIEHTPAIUN BEIECTB TPadUIECKU- METOJIOM KaTHOPOBOYHO-
ro rpayka ¥ aHUTUTHYECKU- HAXOXKACHUsSI YPaBHEHHUSI PETPECCUH IIyTEM yCTa-
HOBJICHHS 3aBHCHMOCTH II0OKa3aHWH NprOOpa OT MAacCOBOW 0JIM aHAIHU3UpYe-
MOT0 BEIIECTBA.

7/-

11

OIIK-2.2

3-1
v-1

P.as3




HOJ'IHpI/IMeTpI/I‘IeCKI/Iﬁ METOA, YYBCTBUTCIBbHOCTb, TOUYHOCTb, TOCTOMHCTBA U
HEOOCTAaTKHU MECTOJ1A, 00J1acTh TIPUMCHCHU.

6 | Tema 6. ®oTomerpus

XapakTepucTuka Merona. MeTonsl, OCHOBaHHBIE Ha HCIOJIB30BaHUU YIbTpa-
¢uonerosoii (10-400 M), Bumumotii (400-800 uM) n nHpakpacHoit (800 HM-
1000MKM) obmacTeit cexTpa.

CBsI3p cOCTaBa BELIECTB CO CHOCOOHOCTBIO IOTJIOMIATH CBET B ONPEICICHHON
YacTH CIIEKTpa.

ITornomenue cBeta B pactBopax. Onruueckas miIoTHOCTh. Ee 3aBUCHMOCTB OT
MIPUPOIBI

AQHAJTU3UPYEMOT'0 BEIECTBAa, KOHIICHTPALWHM, IJIMHBI BOJHBI IOIJIONIIEHHOTO
cBeta. 3akoH byrepa- JlambGepTa-bepa.

Crextp norjomeHus. Kpuele mormnomeHus cBeta pacCTBOPOM BeIlleCcTBa. DJIeK-
TpOHHBIE CcrIeKTphl B Y D-u BuanMoi obiactsix. Monekynsipasie cnekrpsl B MK-
obyactu. MakcHUMyM TIOTJIONIEHUS, €r0 CBA3b C UYBCTBUTEIBHOCTBIO, TOYHO-
CTBIO M N30MPATENLHOCTHIO (POTOMETPUIECKUX ONPE/ICIICHHH.

Knaccudukanusa doromerpudecknx meronoB. doroxomopumerpus. dorone-
¢denomerpusa. Pororypounumerpusi. CeKTpohoTOMETpHS.

Amnamutngeckue mpuOOpel. DoToko-mopuMeTpsl, (poToHepemomeTprr, Yd-
cnekrpodoromerpsl, MK-criekrpodo-romeTpsr.

DoToMeTpHUIeCKHe METOIBI, X YyBCTBUTEIBHOCTh, TOUHOCTH, 001aCTh MIPHMe-
HEHHMS, IOCTOMHCTBA M HEOCTATKU

71-
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Konmaxkmmuasn padoma no npomesicymounoii ammecmayuu (Kamm)

Hmozo

12

16

42/2

72

Dopmbl yuedOHbIX 300AHUITL HA AYOUMOPHBIX 3AHAMUAX:
Ormpoc (0O.)

Dopmbl meKyuieco KOHmMpOouA:
Konrpomnsusie padotsl (K/p)
PacueTHo-ananutuueckue 3aganus (p.a.3.)

Dopmul 3a0anuil 0151 MEOPUECKO20 PEUMUH2A:
I'pynmosoii npoext (I'p.1.)

Tanbl GOPMHUPOBAHNUSA U KPUTEPUHN OLleHUBAHMSI C)OPMHUPOBAHHOCTH KOMIIETeHIUI (3ao0uHasi gopma 00yueHus1)
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Cemecrp 1
1. | Tema 1. Xumuueckuii aHaau3. - - | 12/-| 12 | OlIK-2.2 | 3-1 0. K/p -
AHanutuuecKkas XUMUs, KaK HayKa O METO/aX XHMHYECKOTO aHaju3a, V-1

ONPEJENICHUSI COCTaBa U CTPYKTYPbl XUMHUUECKUX cucTteM. KauecTBeHHbIH, KO-
JMYECTBEHHBIN, CTPYKTYPHBINA, CUCTEMHBIN aHaTH3bl. XUMHUYeCKass HICHTUDU-
Kal[us.

[IpuknanHbie BUABl XUMUYECKOTO aHAIN3a (TEXHUUECKU, MMUIIEBOM, ca-
HUTAPHO-XUMUYECKUI, TOKCUKOJIOTHYECKUN U JIP.).

OCHOBHBIE TPUHITUNBI AHATUTHUYECKOTO ompeseneHus. TpeGoBaHus K
QHAIUTUYECKOMY CBOWMCTBY, aHAIMTHYECKUE mapameTpbl (PH, amekTponHsbIii
MOTEHIIHAN, HAIMIHE TI0JIOC ITOTIIOMICHUS | Jp.).

AHanuTHYecKHe XHMUYECKHEe peakuuu. AHanuTuueckuil curnai. Tpe-
0OBaHUS K aHATUTHYECKUM PEAKIIHSM.

Knaccuukamuss XUMHUYECKUX PEAKTUBOB 10 XUMHYECKOW YHCTOTE (XU-
MUYECKH YUCTHIC, YHCTHIC IS aHAIN3a, 0CO00 YUCTHIC U JIp. ).

MeTonpl XMMHYECKOTO aHalu3a: XUMUYeckue, (uzmdeckue, (HU3UKO-
XUMHYECKHUE, ONOJIOTHYCCKHE.

OrmpenenieHre BEMIECTB MO (U3NIECKUM CBOHCTBaM (3JIEKTPOIMPOBO/I-
HOCTb, IIJIOTHOCTb, BSI3KOCTh, TIOKA3aTENb MPETOMIICHHS | JIp.). IHTEHCUBHOCTH
(hM3NIECKUX CBOMCTB.

Knaccudukanus WHCTPYMEHTAIBLHBIX METOJIOB, WX HCIIOJIb30BAHHE B
MPUKJIAJHBIX BUIaX XUMHUYECKOT0 aHanu3a. IHCTpyMeHTaJIbHOE TUTPOBAHUE.
MeTompl pa3fencHus cMecel BelecTB (Ta30B, XKUAKOCTEH, TBEPAbIX BEILECTB,
HOHOB) IIyTeM (PPaKIIMOHHOTO OXIKCHHS, HCTIAPCHUS, BRIMOPKUBAHHUS, TIIAB-
JICHUs1, 130UpaTebHOM a0COPOIIMHU 1 afCOPOIIMH, U JICKTPOJIN3a PACIUIABOB U




PacTBOPOB INEKTPOIHUTOB.

Tema 2. TurpumeTrpudecKkuii aHaaus.

TurpumeTpriecKuii aHaIN3, OCHOBHBIE MOHATHSA W omnpeaeneHus. CraHmapT-
HBI pacTBOp (THTPAHT), TMEPBUYHBIN M BTOPHYHBIN CTaHIAPTHBIE PaCTBOPEI,
CTaHAapTH3aNus, TATPOBAHUE, TOUKA SKBUBAJIICHTHOCTH.

MeTtoasl THUTPUMETPHUYECKOTO aHAIN3a: KHCIOTHO-OCHOBHOM, OCa)KICHUS,
OKHCJICHHUSA-BOCCTAHOBJICHHS, KOMIUIEKCO-00pa30BaHUs.

TpeboBanusg K peaknusiM TUTPUMETPHIECKOTO ompeaeneHust. OrpaHUIeHUs 10
CKOpPOCTH, KOHCTaHTaM PaBHOBECHSL.

TurpoBaHue, ero BHIBI: INPSIMOE-PEBEPCHBHOE, 00paTHOE, 3aMECTHTEIILHOE.
Oco0eHHOCTH MTPUMEHEHHSI.

KucnoTHo-oCHOBHOE TUTpOBaHHE. ANUAUMETPUUECKOE, ATKATUMETPUIECKOE
turpoBanue. CriocoObl BBIpaXKEHUsI KOHIIEHTPALUK TUTPAHTA: TUTP, TUTP THUT-
paHTa Mo aHAJU3UpyeMoMy BellecTBY. CXeMbl pacdyeTa B THTPHUMETPUIECKOM
ananmuze. O6beM U Macca TUTPYEMOH NPOOBI U Beeil MpoOHI.

OmnOKy KHCIOTHO-OCHOBHOTO TUTPOBaHMA. IlorpentHocTh KaauOpOBKH H3Me-
puteneil (OropeTkH, MUMETKH, MepHbIe KouObl). IlepeTnTpoBriBaHME pacTBOpa
aHAIM3UPYEMOTO BEIECTRA.

[IpuroroBnenne cTaHIapTHBIX PACTBOPOB. XMMUUECKHE METOIbI aHamm3a. Mx
XapaKTepUCTHKA, OTIPEIeTIeHUE BEIIECTBA 110 MPOIYKTY PEaKIMH MK PEareHTy.
SKBI/IBaJ'IEHT, MOJIApHasd Macca SKBUBAJICHTA, MOJIIpHAA KOHIICHTPAIUA SKBHUBa-
JICHTA, 3aKOH 3KBHBAJICHTOB.
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Tema 3. ®PU3HKO-XHUMHUYECKHE METOAbI AaHAJIN3A

OCHOBHbBIE TIOHATHS W OIpeAeNeHHUs] B 00JIACTH MHCTPYMEHTAJIbHBIX METO/IOB
HCCIICIOBaHMS: XUMUYECKas UACHTH(DHUKAINS, aHATMTUICCKUN CUTHAI, (PU3HKO-
XUMHYCCKUM aHAIIU3.

OCHOBHBIE ITPUHIUIBI aHATUTHYECKOTO OmpeeNeHrus. TpeOOBaHUS K aHATHTH-
YECKOMY CBOMCTBY, aHAIUTHYECKUE TapaMeTpsl (PH, 3JeKTpoIHBII TOTeHIHA,
Hanuuue nojoc nornouienus B Y ®- u UK-cnekrpax u ap.).

OnpeznencHue BEMIECTB MO (U3MYECKHM CBOMCTBaM (3JICKTPOIPOBOIHOCTS,
TUIOTHOCTD, BSI3KOCTh, TIOKA3aTeNb MPEIIOMIICHHS | JIp.). IHTeHCUBHOCTH (U3H-
YEeCKHUX CBOMCTB.

AHaIMTHYECKHEe XUMHYECKUE peakiuu. AHaauTHdeckuil a¢¢ext. Tpedoanus
K aHATUTHYECKUM peakiusiM. DU3HKO-XUMIYECKHE METO bl HCCIIeIOBAHUSI.
Knaccudukanus HHCTpYMEHTATBHBIX METOJIOB, X HMCIIOJIb30BAHHUE B TIPHUKIIA]-
HBIX BUJaX XUMHUYECKOTO aHanu3a. THCTpyMeHTanbHOe TUTPOBAHKE.
AnanuTtnaeckue npudopsl. UyBCTBUTENBFHOCT, TOYHOCTh, Pa3pelaromas Cro-
COOHOCTB, BO3MOKHOCTh aBTOMATH3AIIHH.

MeTposornYecKue acreKThl (PU3HKO-XUMHUYECKOTO aHanu3a. AHAN3 KaK OC-
HOBHOE CpEICTBO OIpeeeHHs] COOTBETCTBUS BEILIECTB U MaTepUaioB MOTpe-
ourtensckuM TpeboBanusiM. HopMupOBaHUE XapaKTEPUCTHK BEUICCTB U CHCTEMA

12
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cra"naptusanuu (I'OCT, CTIL, TY).

Maremarnueckas 00paboTKa pe3ynbTaToB SKCIIepUMeHTa. BocnponsBoau-
MOCTB, IPABWIILHOCTb, OIMHOKH (CIyIaiiHBIe, CHCTEMaTHIECKHe, TpyObIe Ipo-
Maxu). Pesymprat aHanmm3a, ypoBeHb BEPOSTHOCTH (HAZCKHOCTE), JOBEPUTEIb-
HBIi nHTEpBai. [Ipobda, oTOop mpoOEL, IpeacTaBUTENHHOCTS. KoMIbloTepHOE
obecnieuenne: mpumerenue [19BM s 00paboTKH pe3yabTaToOB H3MEPECHUH,
pacdeT napaMeTpoB, XapaKTEPU3YIOMNX MX TOCTOBEPHOCTb.

Tema 4. PeppaxTomerpus

Xapaxrepuctuka Meroaa. Ilokasarens npenomiieHus. XapakTepUCTUKA JTUHUN
crieKkTpa u 0003HaueHus rokaszareneil npenomieHus. GopMyisl pacyera BIHs-
HHUSL TeMIIepaTypbl Ha IOKa3aTenb npeigomieHus. Ilpernomusroniye cBoicTBa
BeIllleCcTBa, MoOJsIpHas pedpakius, ypaBHenue Jlopentia-Jlopenna. PacueTsb
MOJISIPHOH pedpakunyl ¢ MCHONb30BAHUEM aTOMHBIX pedpakuuii 3JeMEeHTOB H
MHKPEMEHTOB KpaTHBIX CBs3ed. BO3MOXXHOCTH ompenereHuss MOJSPHOHM pe-
(pakIuy ¢ MCIOIb30BAHUEM ITOKA3aTeNsl MPEJIOMIICHHS U IFIOTHOCTH MICHTH-
(unmpyemMoro BemiecTsa.

Pedpaxromerprr. [Ipunmun gevicteus. [loBepka mpubopa. Pedpakxromerpude-
CKO€ M3MepeHHe. TepMOCTaTHpOBaHHWE aHAIM3UPYEMBIX cpex, M3MmepeHus B
MOHOXPOMaTHYECKOM CBETE.

Omnpenenenne KOHIEHTPAMU BEIIECTB B PAaCTBOPE METOAOM KaJHMOPOBOYHOTO
rpaduka, no TabiaMLAM TOKa3aTelneidl NpeloMJIeHUs, pePpakTOMETPHIECKOTO
(hakTOpa M HAXOXKACHUS YPAaBHEHUS PETPECCUH.

Pedpakromerpudeckuii METON, 4yBCTBUTEIBHOCTh, TOYHOCTh, 00JIACTh IIPHMe-
HEHHMS, IOCTOMHCTBA M HEOCTATKH.

12 /-
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Tema 5. Ilonsspumerpust

Xapakrepuctuka MeToma. ONTHUECKHM AaKTUBHBIE BELIECTBA. YTOJI BpAIEHUS
IUIOCKOCTH MOJIIPU3ALUY, €r0 3aBUCUMOCTb OT IPUPOIBI BELIECTBA, PACTBOPH-
TeJs, TEMIEPaTypbl, AJIUHBI BOJIHBI CBETOBOIO MOTOKA, TOJILUHBI CI0SI PaCTBO-
pa u ero KoHIeHTpauuu. JIeBo- ¥ mpaBoBpallaOINe ONTHYECKH aKTUBHBIE Be-
HIECTBA.

VYaenpHOE BpallleHUE, €€ U3MEHEHHE OT BPEMEHU MPH Mepexoie OJHON OonTHYe-
cKkoii popMBbI B Ipyryto (MyTapoTanusi).

Tonspumetpsrr, mpunimn neiictBusa. Kammbposka npubopa. ITomspumerprde-
CKOE U3MEPEHUE.

OnpezneneHne KOHIEHTPAIIMH BEIIECTB TPapUUECKU- METOIOM KaIHOPOBOYHO-
ro TpaduKa M aHATTUTHIECKHU- HAXOXKICHHUS YPaBHEHUS PETPecCHH MyTeM ycTa-
HOBJICHUSI 3aBUCUMOCTH TIOKa3aHUI Mmpubopa OT MAacCOBOU J0IM aHAIU3HPYeE-
MOT0 BELIECTBA.

IMonspumeTrpudeckuii METOJ, UyBCTBUTEIBHOCTh, TOUHOCTb, JOCTOMHCTBA U
HEJIOCTATKU METO/1a, 001aCTh IPUMEHEHHUSL.

12 /-
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Tema 6. @oTomerpust

10 /-
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XapakTtepucTuka MeTrona. MeTobl, OCHOBaHHbIE Ha HCIIONB30BAaHUM YIIBTPa-
¢uonerosoii (10-400 M), Bumumoii (400-800 uM) n nHppakpacHoit (800 HM-
1000mMKM) obmacTeit cexTpa.

CBsI3p cOCTaBa BELIECTB CO CHOCOOHOCTBIO IOTJIOMIATH CBET B OMNPEICICHHON
Y4acTH CIIEKTPA.

[ornmomenue csera B pacTBopax. OnTudeckas INIOTHOCTh. Ee 3aBHCUMOCTH OT
HIPHUPOIBI

AQHATU3UPYEMOT0 BEIECTBAa, KOHIEHTPALWHU, IJIMHBl BOJHBI IOIJIOLIEHHOTO
cBera. 3akoH byrepa- JlamGepra-bepa.

Criextp norjoeHus. Kpuele mornomeHus cBeta pacCTBOPOM BeIlleCTBa. DJIeK-
TpOHHBIE CIIeKTpbl B Y- BuanMoi obiactsx. Monekynsipasle cnekrpsl B MK-
oOnactH. MakCUMyM TIOTJIOUICHHUS, €T0 CBA3b C YYBCTBHTEIBHOCTHIO, TOYHO-
CTBIO M N30MPATENLHOCTHIO (POTOMETPUYECKUX ONPE/ICIICHHN.

Knaccudukanusa doromerpudecknx meronoB. doroxomopumerpus. dorone-
¢denomerpusa. Pororypounumerpust. CneKTpohoTOMETpHS.

Amnanutnaeckue mpuOopel. Doroko-mopuMeTpsl, (poToHePemomeTprr, Yd-
cnekrpodoromerpsl, IK-ciektpodo-romeTpsr.

doToMETpHUIECKHE METOIbI, UX YyBCTBUTEILHOCTD, TOUHOCTB, 00IaCTh IIpHMeE-
HEHMs, JOCTOMHCTBA M HEJOCTATKU

Konmaxmmnas paboma no npomescymounoii ammecmayuu (Kamm) -2 2
Camocmoamenvnuan paboma 8 nepuoo k3. ceccuu (CPx) -2 2
Hmozo 62/4 | 72

Dopmbl yuedOHbIX 3A0AHUTL HA AYOUMOPHBIX 3AHAMUAX:
Ompoc (O.)

Dopmbl meKyuiezo KOHmpoa:

Kontponsnsie padots! (K/p)

PacueTHo-ananutnueckue 3agaHus (p.a.3.)

Dopmul 3a0anuil 0711 MEOPYECKO20 PEUMUHIA:
['pynmnoBoit npoexT (I'p.m.)




I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCIIUITJINHbI

Pekomendyeman numepamypa
Ocnosnas numepamypa:
1. Ananutnyeckas xumus : yuyeonuk / H.M1. MoBuan, P.I'. Pomanosa, T.C. 'opOyHoBa [u ap.].
— MockBa : MHOPA-M, 2024. — 394 c. — (Bricmiee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/12562. - Tekcr : anekrponnsrii. - URL: https://znanium.ru/read?id=437096
2. KebentseB A.K. Ananurudeckas XuMus. XUMUYECKHE METO/bI aHanu3a: Yuel. moc. / A.W.
Kebentser, A.K. XKepnocek u ap. - 2-¢ uza., crep. M.: HUL] UH®PA-M; MH.: Hog. 3nanue, 2023. -
542 c.: un.; 60x90 1/16. - (Beicui. 00p.: bakanasp.). - https://znanium.ru/read?id=422800
3. I'ypHak, E. E. ®uzuko-xumMudeckue METoIbl UccienoBanuii : yaueonoe nocooue / E. E. T'yp-
Hak, JI. C. Mapkun, M. H. Hanugaiiko. - Pocros-na-/lony : M3garenbcko-nonurpadudeckuii KoM-
mieke Poct. roc. skoH. yH-Ta (PUHX), 2023. - 160 c. - ISBN 978-5-7972-3245-2. - TekcT : 2JIEKTPOH-
HeIi. - URL: https://znanium.ru/read?id=465655

/Jlonoanumensnasn numepamypa:

1. Banosa (KombuioBa), B. JI. Ananutuueckas XumMusi U GU3NKO-XUMUYECKIE METObl aHAIH3A :
npaktuky™m / B. /1. Banosa (Komnsiiosa), E. W. [lapmmuna. - 5-e u3a., crep. - Mocksa : Mznatenbscko-
toproBas kopropanus «JlamkoB u K°», 2023. - 198 c. - ISBN 978-5-394-05402-0. - TekcT : 3mek-
TPOHHBIH. - https://znanium.com/read?id=431548

2. XKebenrsaen, A. M. Ananutndeckas XxuMusa. XpoMatorpaguueckue MeToAbl aHaiau3a : ydeo-
Hoe nocobue / A.W. XKebentsaeB. — Mocka : UHOPA-M, 2025. — 206 c. : mi1. — (Briciiee 00pa3o-
BaHHC). - ISBN 978-5-16-006615-8. - Tekcr : AICKTPOHHBIN. - URL:
https://znanium.ru/read?id=464552

3. BacwoxkoBa, A. T. Ananutuueckas xumus : yueonuk / A. T. BaciokoBa, M. JI. Benensnuna. -
3-e u3n. - Mockasa : Jlamkos u K, 2022. - 155 c. - ISBN 978-5-394-04723-7. - TekcrT : 371€KTPOHHBIH. -
URL: https://znanium.ru/read?id=421269

Ilepeuens rnekmponno-o0pazoeamenbHbvix pecypcos
1. JlutBumxo B.C. «AHanmutuyeckas XuMusi U (QU3UKO-XMMUYECKHME METOJbl aHalu3a»

(amexTpoHHBIN 00pa3oBaTenbHbI pecype, pasmeménubiii B JOC POY um. I'.B. IlnexaHnosa)
http://Ims.rea.ru

9bC «MHO®PA-M» http://znanium.com

Hayu4nas snextponnas 6udiunoreka elibrary.ru https://elibrary.ru/

5BC BOOK.ru http://www.book.ru

9BC «Jlanby https://e.lanbook.com/

VYuuBepcuterckas 6ubmmoreka online http://biblioclub.ru/

9BC «Grebennikon https://grebennikon.ru/

Buneonexuun HITP Kpacuomapckoro ¢unmana http://vrgteu.ru/course/view.php?id=6680

Indigo
0. Moodle

HOONoOGORWN

Ilepeuensv pecypcosé ungpopmayuonno-menekommynuxayuounou cemu «HMumepnemy». Heodxoou-
MbBIX 013 0C80€HUA OUCUUNTUHBL (MOOY1:)

1. http://www.chemistry.narod.ru/ - Mup xumun. CouepXHUT XMMUYECKHE CIPABOYHUKH, UCTOPHIO
CO3/IaHUS U Pa3BUTHS NMEPUOJUUECKON CHUCTEMBI 3JIeMEeHTOB (ccbuika "Myseil"), onucanue Xumu-
YECKUX OIBITOB C Pa3IMYHBIMHU 3JIEMEHTAMH, CBEJCHUS M3 OCHOBHBIX 00JIaCTeH XMMUH (OpraHu-
YecKasi, arpoOXUMHsl, TCOXHMHUS, DKOXUMHUS, AHATUTHUCCKAs XUMHS, (OTOXUMHS, TEPMOXUMHUS,
HeTeXUMHUsI), pa3/ie]l XUMHYECKHX HOBOCTEH, CChUIKH Ha MOJIe3HbIe pecypchl IHTepHeTa | T.1I.

2. http://www.xumuk.ru/ - 31eck MOKHO HATH HH(OPMAIUIO 110 PA3IMYHBIM pa3zeiaM Xxumun. NH-
Tepdeiic B BBICIICH CTENEHU PYKECTBEHHBIN, NPSMO C TJIABHOW CTPAHHIIBI JOCTYIHA ObICTpas
HaBHUTANUs 110 « XUMHYECKON SHIMKIIOTICTUI.



https://znanium.ru/read?id=437096
https://znanium.ru/read?id=422800
https://znanium.ru/read?id=465655
https://znanium.com/read?id=431548
https://znanium.ru/read?id=464552
https://znanium.ru/read?id=421269
http://lms.rea.ru/
http://znanium.com/
https://elibrary.ru/defaultx.asp?
http://www.book.ru/
https://e.lanbook.com/
http://biblioclub.ru/
https://grebennikon.ru/
http://vrgteu.ru/course/view.php?id=6680
http://www.chemistry.narod.ru/
http://www.xumuk.ru/

Ilepeuens ungopmayuonnvix mexnoa02uil, UCNOIBL3YEMbIX NPU OCYULECHEICHUU 00PaA308aMEIbHO20
npoyecca no OucyunIune, 6KII0YAA nepeueHb NPOZPAMMHOZ0 00ecneyenus

1. Onepannonnas cucrema Microsoft Windows 8.1; Microsoft Windows 10

2. ITaket oducHbix nmporpamm Microsoft Office Professional Plus 2010 Rus B cocrase:
Microsoft Word

Microsoft Excel

Microsoft Power Point

Microsoft Access

3. AntuBupycHas nporpamma «Kaspersky Endpoint Security» mist 6usneca

4. Cumynstop cetr nepegaun nanabix «Cisco Packet Tracer»

5. Penakrop auarpamm «Ramus Educational»

6. Cpena paspaborku «Visual Studio community»

7. IHCTpyMEHT /1J1sl BU3yaJlbHOTO IpoekTupoBanus 6a3 nanubix «MySQL Workbenchy
8. Cpena nmpoekTHpoBaHKe AuarpaMmmbl kinaccoB «Modelioy

9. UnTepakTuBHas cpena paspadorku «Jupyter Notebook»

10. OducHBIN KOMIIOHEHT IS aHATM3a JaHHbIX «Power Pivoty

11. daiinoBelit apxuBarop «7Zip»

12. Ipunoxenue s mpocmorpa PDF daitnos «Acrobat Adobe Readery.

Mamepuanbno-mexnuueckoe obdecneueHue OUCYUNIUHBL

JucuummHa « AHATUTHYECKAs: XUMHS U (PU3HKO-XUMHYECKHE METO bl aHaJIN3a» o0ecIeueHa:

JUTSL TIPOBENICHUS 3aHATUH JICKIIAOHHOTO THIIA:

- y4eOHOH aymuTopuei, 00OpyIOBaHHON y4eOHOW MeOeNbl0, MYJIbTUMEIUHHBIMU CPEICTBAMHU
O0y4YeHHS ISl IGMOHCTPALIUH JICKIIUI-TIPE3CHTAIIN;

ISl TIPOBE/ICHHS 3aHATUH CEMHHAPCKOTO THIIA (Ia60pamopHbule 3aHAmusl):

- y4eOHOH ayauTOopHei, 000pyI0BaHHON yueOHON MeOeIbl0 U TEXHUUYECKUMHU CPEACTBAaMH 00Y-
YCHWMSI, CITYXKAIIUMU TS TTPEICTaBICHHS yaeOHOM nHpopmanmm;
naboparopueil «AHanuTuyeckas xumus. Guzndeckas U KOJUIOUIHAS XUMHUS», OCHAIIEHHON JTabopaTop-
HBIM 000pPY/IOBaHUEM: BBITSDKHOM MIKad), MOWKA, TUCTUILIATOP, dICKTPUUSCKUE TUTUTKH, BOJsHAS OaHs,
KojboHarpeBaTenu, Becsl, pH-MeTp, pedpakromeTp, HOTOKOIOPUMETP, MOTSIPUMETD;

JUTSL CAMOCTOSITEIIBHON pabOThI, B TOM YHCIIE JUTSl KYPCOBOT'O TPOSKTHPOBAHHUS:

- TIOMEIIEHUEM JJIsi CAaMOCTOSITENIbHON pa0OThI, OCHAIIICHHBIM KOMIBIOTEPHON TEXHUKOW C BO3-
MOKHOCTBIO TIOJKITIOUCHHSI K ceTh «HTepHeT» B 00ecledeHreM JOCTyma K JIeKTPOHHOW nH(pOopMa-
[IMOHHO-00Pa30BaTENBHON Cpe/ie YHUBEPCUTETA.

IV.METOANYECKHE YKA3ZAHUA I OBYUAIOLINXCA 11O OCBOE-
HUIO JUCIHUITINHbI

» Meroanueckre peKOMEHAAINH 10 OPTaHU3aLUK U BBHITIOJHEHHIO BHEAYIUTOPHOH CaMOCTOS-
TeJIbHOU paboThI

» Meroauueckue ykazaHus 110 OATOTOBKE U 0(OpMIICHUIO pedepaTon

» TlomoxeHne 0 pEUTUHTOBOI CUCTEME OIIEHKH YCIIEBAEMOCTH M KaueCTBa 3HAHUI CTYJCHTOB

» Ilonoxenne 00 yueOHO-UCCIEI0BATENHCKON paboTe CTYJICHTOB

» Metoamueckoe mocoOue 1Mo BHITIOTHEHNIO KOHTPOJIBHON pabOTHI.

» Meroanueckoe mocoOue Mo BBIMOTHEHHIO MPAKTHUECKUX paboT C MUCIOJIb30BAHUEM MHHOBA-
LIMOHHBIX TEXHOJIOTHI 00Y4YeHHs U OpraHU3aluU CaMOCTOATEIbHBIX paboT.

V. METOAUYECKUE MATEPHAJIBL, ONPEAEJISIIOINUE HPOLHELYPbI
OLHEHWBAHWA 3HAHUW 1 YMEHWUU, XAPAKTEPU3YIOHIUX ITAIIbI
®OPMHNPOBAHUSA KOMIIETEHIIUU



Pe3ynbTarhl TEKyIIero KOHTPOJS W MPOMEXKYTOYHOH arrecTanuu (HOPMUPYIOT PEUTUHTOBYIO
OIICHKY paboThl oOy4aromierocs. Pacnpenenenue 6amioB npu GOpMUPOBAHUN PEUTUHTOBOM OIICHKH pa-
00ThI O0YYarOMIETOCs] OCYIIECTBISETCS B COOTBETCTBUU ¢ «llojokeHMEM O pPEeUTHHTOBON CHUCTEME
OLICHKH YCII€BA€MOCTH M KauyecTBa 3HAHHUM CTYAEHTOB B IIPOLIECCE OCBOCHHUS NUCLMILUIUHBI « AHAIUTHU-
gecKkas XUMHS U (PU3MKO-XUMUYECKHE METOJbI aHamn3a» B (penepabHOM TOCYIapCTBEHHOM OIOKET-
HOM 00pa30BaTeIbHOM YUPEKIECHUH BBICHIET0 00pa3oBaHus «PoccHiiCKU SKOHOMHYECKUN YHUBEPCH-
ter umenu ['.B. [linexanoBay.

Tabauma 5
Buasbi pador MakcuMaJbHOe KOJINYECTBO 0a/1J10B

BreimonHenne y4ueOHBIX 3aJaHW HA AyJAUTOPHBIX 3aHS- 20
THUSIX

Texyuii KOHTPOJIb 20
TBOpUecKkuil peUTHHT 20
ITpomexyTouHas aTrecrauus (3auem) 40
UTOI'O 100

B cootBerctBum ¢ IlosioxkeHnemM O pEeMTUHIOBOM CHUCTEME OLEHKH YCIIEBAEMOCTHM M KayecTBa
3HaHUN OOYYaIOIIUXCS «IIpernojaBareib Kadeapbl, HEMOCPEICTBEHHO BEAYIIMM 3aHSATUS CO CTyAECHYE-
CKO#l rpymmol, o0s3aH MpouHGOPMUPOBATH TPYIIY O paclpelelieHnd PEHTHHIOBBIX OAJIJIOB MO BCEM
BHJAaM PAa0OT HA MEPBOM 3aHATHH Y4eOHOTO MOIyJs (cemecTpa), KOJMYECTBE MOIYJICH Mo y4eOHOMH
TUCIUILTMHE, CPoKaxX U opMax KOHTPOJIS MX OCBOEHUS, (OopME MPOMEKYTOUHON aTTECTAllMU, CHIDKE-
HUU OAJIJIOB 32 HECBOCBPEMEHHOE BBIMIOJTHCHHUE BRITAHHBIX 3anaHuil. OOydJaromuecs: B TeueHUe yueOHo-
ro Moayis (cemecTpa) MmoiiydyaroT MHPOPMAIUIO O TEKYIIeM KOJIWYeCTBE HAOPAaHHBIX MO JUCIUILTAHE
0aJIOB Yepe3 JTUYHBIN KaOMHET CTYJICHTAY.

VI. OHEHOYHBIE MATEPHAJIBI IUIS1 NPOBEJAEHUA TEKYHIEI'O KOH-
TPOJISI U TIPOMEXXYTOUYHOM ATTECTAIIUA

OrnieHOYHBIE MaTepUalbl IO AUCIUILUIMHE pa3padoTaHbl B cOOTBETCTBUU ¢ [lonoxkenuem o donae
OLIEHOYHBIX MaTepuajoB B (elepaJbHOM IOCyJapCTBEHHOM OIOIKETHOM 00pa30BaTEebHOM YUpeKie-
HUU BbIcuIero oopasosanus «Poccuiickuii skoHomuueckuil yausepcuteT uMmenu I'.B. [1nexanosay.

Temamuka Kypcoevix padom:
CornacHo y4yeOHOMY IJIaHy, KypcoBas paboTa MO IJUCHHILTUHE «AHATUTHYECKas XUMUS U (PU3UKO-
XUMHUYECKHUE METObI aHATTN3a» HE TPETYCMOTpPEHA.

Ilepeuens 6éonpocog k 3auemy:

1. Yro Ha3piBaetrcs TutpanToM? Beruncnuts Tutp 0,02H pacTBOpa yKCYCHOM KUCIOTHI.

2. OOmmii IPUHIMIT U 00JIACTH TPUMEHEHHS THTPUMETPHUYECKIX METO/IOB aHAIH3a

3. OtHocuTenbHBIE U A0COMOTHBIE OMIMOKH MTPH TUTPOBAHUHU.

4. VYxaxuTe TOYHOCTh OTcueTa oObeMa TUTpaHTa o OropeTke. Kakue Bechl 1 mocya HCIIOJIb3YIOT-
Csl 1711 IPUTOTOBJIEHHSI paCTBOPOB € TOUHOM KOHLIEHTpAaLUen?

5. MonspHas KOHIIEHTpaIs YKBUBAJICHTA. Beranciante HopMambHOCTE pacTBopa, B 100 Mt koTo-
poro conepxutcs 0,49 r cepHOU KUCIOTHI.

6. Kaxk npaBuIbHO PUTOTOBUTH TUTPOBaHHKINA pacTBop? Kak momyunts 100 mi 0,1H pacTBOpa u3
1u pactBOpa?

7. IlpuHLMIIBI aHATUTHYECKOTO onpezaeneHus. TpeboBaHus K aHATUTUYECKUM XUMUYECKUM peak-
LUSM.

8. KucioTHO-OoCHOBHOE THTPOBaHUE. YKaKHUTE CHCTEMY, JUTSI KOTOPOH TOYKA SKBHBAJICHTHOCTH
HAaXOJUTCS B KHCIIOW Cpele.

9. Kaxkwue dakxTopsl BIUSAIOT Ha BEIMYNHY CKaUKa KPUBOU TUTPOBAHUS?




10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.

52.
53.
54.
55.
56.
S57.
58.

Paccunrats pH B Touke TuTpoBanus, eciu k 100 mit 0,11 HCI no6asuim 90 mi 0,11 pacTBopa
NaOH.

[TpuMeHeHrEe TUTPUMETPUUECKHUX METOAOB B aHAIM3€E MUILEBBIX IPOJYKTOB.

[Tpsimoe, o6paTHOE, 3aMEeCTUTEIBLHOE TUTPOBAHUE, OCOOCHHOCTH TPUMEHEHUSI.
JlocToMHCTBa ¥ HEAOCTATKU TUTPUMETPUUECKUX METOA0B aHAJIN3A.

OCHOBHOH 3aKOH CBETOPACCESHHUSL.

OOt mpuHIMNI U 00JIaCTH IPUMEHEHHS (POTOMETPUYECKUX METOJI0B aHAITN3a.
OTtHOocUTeIbHBIN U a0COIIOTHBIN MMOKa3aTeNu NPeIOMIICHHS Tyya CBETa.

OnTHyecKky akTUBHBIE BEIIECTBA.

Ou3nyecKuil CMbICI BETUYHH, BXOJAUINX B ypaBHEeHUE Pares.

OO0benuHeHHbBIN 3ak0H byrepa-Jlambepra-bepa.

Mounsipaas pedpakiusi, ypaBaenue Jlopenrma-JIopenma.

[TpyHIMI TOJIIPUMETPUYECKOTO METO/1a AHAJIN3A.

['padpuaeckast 3aBUCUMOCTB ““ONTUYECKON IJIOTHOCTH W OT KOHIICHTPALIMH CYCIICH3HUH.
CriekTpanbHbIE XapaKTEPUCTHUKN OKpAIIEHHBIX PAaCTBOPOB, BEIOOP cheToGribTpa.
OnTuueckas cxema pedpakromerpa, npaBuia padboTsl Ha Ipudope.

Pacuet MonsipHOTO BpalieHus MIOCKOCTH MOJIIPU3ALUHU ONTUYECKH AKTUBHBIX BEIECTB.
Omnpenenenue cynb(haToB U XJIOPUAOB METO0M (poToHEDEeTOMeTpHH.

Merton kanubpoBoyHOro rpaduka, npaBuia MOCTPOCHHUS.

Pedpakromerpuueckuii crocod uaeHTU(UKAIINA OPTAaHUYECKUX BEIIECTB.

MeTo/1bI TAIOHHOW MIKAJBI, T00ABOK, IPaTyHPOBOYHOTO rpaduka.

DoToMeTpruYeCcKre peakliuu, X THIIBL.

YcTpoicTBO nossipuMeTpa, Ha3HAaUeHWE aHAIU3aTopa U MOJIsIpU3aTopa.

Kpusbie poToTypOuaANMETPUYECKOTO TUTPOBAHHUS.

[Tpenensr oOHApYKEHUS U JOCTOBEPHOCTH (HOTOMETPHUECKUX METOOB.

JlocTonHCTBa U HEAOCTATKU PEPPAKTOMETPUUECKOTO METO/Ia aHAIIM3A.

CymHocTh XpoMaTorpauIeckoro mporecca.

[Tpupozaa cBeTONOIOMIEHUS B YIbTPa(HroIeTOBOM, BUIUMOM U HH(PAKPACHOM yJacTKax CIIEK-
Tpa.

Ob6nacTu NpakTUYECKOTro MPUMEHEHUS (PU3NMKO-XUMUYECKUX METOJIOB aHAIIN3A.
Knaccudukanus xpomarorpa@uieckux METOIOB aHAIH3A.

Metoapl pa3aeneHust cMecel ra3oB, JKUIKOCTEH, TBEPIBIX BELUIECTB, HOHOB.
['padmyeckas 3aBUCUMOCTD “‘ONTHUECKOMN MNIOTHOCTU OT KOHIEHTPALMU CYCIIEH3UU.
CriekTpabHbIE XapaKTEPUCTHUKU OKpAIlIEHHBIX PACTBOPOB, BBIOOpP cheToduibTpa.
OnTuueckas cxema pedpakromerpa, npaBuia padboTsl Ha pudope.

Pacder MoJIsIpHOTO BpallleHMsI IIIOCKOCTH MOJISPU3ALMM ONTHYECKH aKTUBHBIX BEILIECTB.
Omnpenenenne cynbhaToB U XJIOPUIOB METOOM (GoToHEDETOMETPHH.

Merton kanOpoBOYHOTO Tpaduka, MpaBuUiIa MOCTPOCHHUS.

Pedpakromerprueckuii cnocod uaeHTU(PUKAIIMN OPraHUYECKUX BEIIECTB.

MeTobl 3TaJIOHHO LIKaNbI, J00aBOK, T'PalyHpOBOYHOTO rpaduka.

doTomMeTpudecKre peakliuy, X THIIBL.

KHCI0THO-OCHOBHOE TUTPOBaHUE. Y KAKUTE CUCTEMY, Ul KOTOPOI TOYKA 3KBUBAJIEHTHOCTH
HAaXOJUTCS B KHCIIOW CpeETE.

Kakue dakTopsl BIUAIOT Ha BEIMYUHY CKauKa KPUBOW TUTPOBAHUS?

Paccuurars pH B Touke TutpoBanwus, eciu k 100 mi 0,11 HCI go6asumu 90 mut 0,11 pactBopa
NaOH.

[IpuMeHeHrne TUTPUMETPUUECKHUX METOOB B aHAIM3€ MUILEBBIX MPOIYKTOB.

[Tpsamoe, oOpaTHOE, 3aMECTUTENIEHOE TUTPOBAHUE, 0COOEHHOCTH NPUMEHEHHS.
JlocTonHCTBa U HEAOCTATKU TUTPUMETPUYECKUX METO/I0B aHAIIM3A.

OCHOBHO 3aKOH CBETOPACCESIHUS.

OOmuii mpUHLIHKI U 00J1aCTH IPUMEHEHUs1 (POTOMETPUUECKUX METOO0B aHaIM3a.
OTHOCHUTENBHBIN U a0COIOTHBIN MOKA3aTEeNN MPETOMIICHHS Jyda CBeTa.

OnTH4ecKky aKTUBHBIE BEIIECTBA.



59. ®u3nyecKuii CMBICI BEIHYNH, BXOJAIINX B ypaBHeHHE Parest.

60. O6wenunenHsbIi 3akoH byrepa-JlamGepra-bepa.

61. Monsipaast pedpaxiusi, ypapaenue Jlopenrma-Jlopenma.

62. I'paduyeckas 3aBUCUMOCTD “ONTHYECKON MIIOTHOCTH OT KOHIIEHTPAI[UU CYCIICH3HUH.

63. CriekTpaibHbIC XapaKTEPUCTUKH OKPAIIEHHBIX PACTBOPOB, BBIOOP cheToduibTpa.

64. Ontrueckas cxema pepakTomerpa, mpaBuia padbOThl HAa IPUOOPE.

65. Pacuer MOJISIpPHOTO BpaIlleHUs IIIOCKOCTH MOJISPU3AIUN ONTHYECKH AKTUBHBIX BEIIECTB.

66. Uto Ha3zwiBaeTcs TuTpanToM? Berauciuts Tutp 0,02H pacTBOpa yKCYCHOM KUCIIOTHI.

67. OOmmii TPUHIKI U 00JIACTH TPUMEHEHHUS TUTPUMETPUUYECKIX METO/I0B aHAIHM3a

68. OTHOCUTEBHBIC K A0COIOTHBIC OIITMOKY MTPU TUTPOBAHUH.

69. YkaxxuTe TOUHOCTh OTCUeTa 00beMa TUTpaHTa 1o OropeTke. Kakue Bechl M OCy1a HCIOIb3YIOT-
Csl 17151 IPUTOTOBJICHHSI PACTBOPOB C TOYHOM KOHLIEHTpALUen?

70. MonsipHasi KOHIIGHTpAIKs SKBUBAJICHTA. BeraucinTe HOpMaabHOCTh pacTBopa, B 100 M1 KOTO-
poro coaepxutcs 0,49 r cepHON KUCIOTHI.

71. Kak npaBubHO IPUTrOTOBUTH TUTpOBaHHBIN pacTBop? Kak nomyuuts 100 M 0,11 pactBopa u3
11 pactBoOpa?

72. ®U3NYECKUi CMBICI BEJTUYHH, BXOJISAIINX B ypaBHEHUE Parest.

Tunoevle npakmuuecKkue 3a0aHUA K 3a4emy:

1. Kak mpaBWJIbHO MPUTOTOBUTH TUTpOBaHHBIH pacTBop? Kak momyuuts 100 ma 0,11 pacTBOpa U3
11 pactBOpa?

2. O6pabotka pesynbraroB TUTpoBaHus: Beraucauts C(1/z CH3COOH) u T(CH3COOH),
eciu Ha 25mi1 CH3COOH 3arpaueno 20mi pactBopa NaOH, tutp (T) kotoporo pasen 0.00250 r/mi.

3. O6pabotka pe3ynbraroB TuUTpoBaHusa: Ckoiabko rpammoB H2SO4 comepxutcs B 250Mn
pacTBopa, ecnm Ha THTpoBaHue 20Mi 3TOrOo pactBopa 3arpadeHo 18mn pactBopa KOH c¢ C(1/z
KOH)=0,09500 momnb/m.

4, OO0OpaboTka pe3ylbTaTOB TUTPOBAHUS: B MepHOU Kobe Ha 1000Mi1 pacTBOPEHO HEM3BECT-
Hoe konnyectBo H2SO4. Ha tutpoBanue 25mi pactBopa pacxonyercst 30miu pactBopa NaOH ¢ C(1/z
NaOH)=0,10250moub/11. Cronbko rpammoB H2SO4 6b110 BBEZIEHO B KOJIOY.

5. O6paboTka pe3ynbTaTOB TUTPOBAHUS: BHIYHCIUTE MOJISPHYIO KOHIIEHTPAIIMIO YKBUBAJICHTA pac-
tBopa HCI C(1/z HCI)), ecniu Ha TuTpoBanue 15Ma ero pacxoayercs 10mi pactBopa NaOH ¢ C(1/z
NaOH)=0,3000 mons/n. Onpenenuts maccy HCI B 500mn pacTBopa.

Tunoevie pacuemno-ananumuyecKue 3a0aHUA/3a0a4u:

1) Pedpakromerpusi: Beruucnure nmo ypaBHenuto JlopeHta mosnsapuyro pedpakunio (Rm) nexana,
IUIOTHOCTH (p) KoToporo 0,73 r/mi, n.

2) ®orokonopumeTpusi: Paccunraiite TOMIMHY MoMIoaomero cyios kosetsl (L, cm) ais nzmepe-
HUs onThueckoi motHoctH (D) pactBopa cynbdara menu, coaepsxaniero 0,0005r conu B 50mit pactBo-
pa, Ex=4+103; D=0,43.

3) Honspumerpus: BeIYUCIUTS yroi BpaleHHs IUIOCKOCTH MOJIIPU3AlU PacTBOPa, COJIEPIKaIero
5t dpykro3sr CgH1206 B 200Mm1; L=10 cMm, yeiapHOE BpallieHHe paBHO

-92,0°

4) IlpurotoBienue pactBopoB: Kakyto maccy NaOH cnenyer B3aTh ans npuroroBinenus 250 mi
pactBopa ¢ tutpoMm 0,00485 r/mi. PaccuuTaTh MOJSPHYIO KOHLIEHTPAIMIO SKBUBAJIEHTa pPacTBOpa
NaOH, a raxxe Tutp NaOH no H,SO,.

5) O6paboTka pe3ynbraToB TUTpoBaHus: Cxonbko rpammoB HoSO4 comeprxkutest B 250Mi pactBopa,
eciu Ha TUTpoBaHue 20MiT 3TOro pactBopa 3arpaucHo 18mi pacrBopa KOH ¢ C (1/z KOH) = 0,09500
MOJIB/II.

Ilpumepuwt 6onpocos 01a onpoca
Tema 1. XuMHu4YecKHii aHAIU3.
1. XuMmuueckuii aHalIu3, €ro BUIBI.
2. KadyecTBEHHBIN U KOJIMYSCTBECHHBIN aHAJIHN3.



3. CTpyKTYpHBIH U CHCTEMHBIN aHAJIH3.
4. IlpuknanHele BUAbI aHAIHU3A.
5. IIpUHLIMIIBI AHATTUTUYECKOTO OIIPEAEICHUS.

Tema 2. TuTpuMeTpuYecKHii aHAJIN3.
1. DxBUBaNEHT, MOJIIpHAs Macca HKBUBAJICHTA.
2. MosnsipHast KOHIICHTPALUS SKBUBAJICHTA.
3. 3aKOH 5KBHMBAJICHTOB, €r0 MCII0JIb30BAaHUE B TATPUMETPUUECKOM aHAIIU3E.
4. CraHJapTHBII pacTBOp, IEPBUYHBINM U BTOPUYHBII CTaHapT.
5. TpeOGoBaHus K peakUsIM TUHTPUMETPUUYECKOTO aHAJIM3a.

Tema 3. PU3NKO-XUMHYECKHE METOALI AaHAJIH3A.

1. KakoBbI OCHOBHBIE OCOOCHHOCTH (PU3UKO-XUMHUECKUX METOJOB aHaIu3a?

2. Uto npeacrapiseT co00i HEASCTPYKTUBHBIN U JTOKATBHBIN aHATTN3?

3. KakoBbI 00J1aCTH MPAKTHYECKOTO IPUMEHEHHUST (PU3NIECKUX METOI0B aHAN3a?

4. Kakue cBoiicTBa BellecTBa MPAKTUYECKU PEATH3yIOTCS B KAUeCTBE aHAIIUTUYECKOTO cUrHana?

5. Kakue ocHOBHbIE IIPHEMBI aHAIM3a UCIOJB3YIOTCS B Ka4€CTBE MPSAMBIX METOJOB OINpPEAEICHUS
BenecTna’?

Tema 4. PeppakTomerpus.

OOmwuit npUHLKI ¥ 00JIaCTH NPUMEHEHUS pePpakTOMETPUUECKOIO METO/1a aHAIN3A.
OTHOCUTENBbHBIN 1 a0COMIOTHBIN MMOKa3aTe MPEJIOMIICHUS Jy4a CBeTa.

VY nenvHas pedpakmusi, ypaBaenue Herorona-Jlammaca.

Monsipnas pedpaxius, ypasHenue Jlopentia-JIopenna.

AJTUTUBHOCTH MOJISIPHBIX pedpakiiuii.

ko

Tema S. Ionsipumerpus.
1. OnTHyecku aKTUBHBIE BEILIECTBA.
2. TlnockocTh mosIpU3aIum.
3. @akTOpHl, BIUAIOLUIME HA IUIOCKOCTh MOJSIPU3ALINH.
4. MoHOXpOMaTHYECKUN U TIOJSIPU30BAHHBIIN CBET.
5. Ha3nauenue cBeTopmibTpa.

Tema 6. ®oTomeTpus.

1. Yro HazbIBaeTCs KO3(PPUIMEHTOM NPOMYCKAHUS U ONITUYECKOM MIIOTHOCTHIO?

2. KakumMu ypaBHEHMSIMHU BBIpa)KaeTcs OCHOBHOM 3aKOH cBeTomnoriamieHusi byrepa-JlambGepra-
bepa?

3. Uto 03HayaeT CBOMCTBO aJTUTUBHOCTH ONTUYECKOH MJIOTHOCTHU?

4. JleiicTBue Kakux (paKTOPOB MOXKET MPHUBECTH K HAPYIICHUIO JHUHEHMHON 3aBUCUMOCTH OITHYe-
CKOH INTIOTHOCTH OT KOHILIEHTPALIMK PacTBOPOB?

5. KakoB ¢usnueckuii cMmpbici MossipHOro ko3dduipenta noriomeHus? Kakue ¢axktopsl Ha Hero
BIIUSIIOT?

Ilpumepvr munoswix 3a0anuit 011 KOHMPOILHOU Padomol
Tema 1. XumMnyeckuii aHaau3
1.Turp pactBOpa — 370!
1. 9ncIo rpaMMOB PaCTBOPEHHOTO BEMIECTBA B 1 J1 pacTBOpa;
2. 4MCI0 TPAaMMOB PACTBOPEHHOTO BEIIECTBA B 1 MIT pacTBOpa;
3. 4KCII0 MOJIEN PaCTBOPEHHOIO BemecTBa B 1 M1 pacTBopa;
4. qucio Mosel pacTBOPEHHOT'O BelecTBa B 1 J1 pacTBOpa. KOHLEHTpAIHS;

2.I1pu TUTPOBAHUU 3aMECTUTEIS UCTIONB3YIOT:
1. nBa TUTpaHTa;



2. BCTIOMOTaTENIbHBII peareHT, B3aUMOAECUCTBYIOLINI C OIPEENIIEMbIM BEILIECTBOM;
3. peareHt, B3aMMOICCTBYIOIINI C TUTPAHTOM U ONPEIEIAEMbIM BEIIECTBOM;

3./171s KOJTMYeCTBEHHOM XapaKTepUCTUKU CTaHIaPTHBIX PACTBOPOB TUTPAHTOB UCIOIB3YIOT THUTP COOT-
BETCTBHUSI, KOTOPBINA:

1. cooTBeTcTBYET 1 T ONpenenseMoro BeuecTBa;

2. IOKa3bIBAaET MacCy OIPEAEIAEMOTO BEIECTBA, B3aUMO/IEHCTBYIOIIETO ¢ | MJI TUTpaHTa;

3. paBeH OTHOILIEHUIO KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA K 00BEMY PacTBOpa;

4. paBeH OTHOIICHHUIO MAaCChl PACTBOPEHHOTO BEIIECTBA K 00bEMY pacTBOpa

4.DaxTop SKBUBAJICHTHOCTU — 3TO KOI()(HUIIMEHT, MOKA3BIBAIOIINI KaKasi 4aCTh y4acTBYIOLIECH B peak-
LMY 4aCTULbl SKBUBAJICHTHA:
1. onHOMY IPOTOHY;
2. OIHOMY HEUTPOHY;
3. OAHOMY DJIEKTPOHY;
4. 1 mu1 TUTpAHTA.

5.Kakoit 06bem 0,05 M NaOH tpebyetcs nns neitrpanuzarnuu 100 mu 0,1 M HCI:
1. 200 mit;

2. 20 mm;

3. 100 mu;

4.5 mn.

Tema 3. PU3NKO-XUMHYECKHE METOALI AHAJHN3A
1. B ocHOBE pedpakTOMETPHUECKOTO METOA JICHKHT:
1) crtocoOHOCTH PACTBOPOB MTPOBOJIUTD FIECKTPUUCCKUN TOK;
2) criocOOHOCTH aTOMOB M MOJICKYJI TIOTJIOIIATh AJIEKTPOMArHUTHOE U3ITy4EHUE;
3) cOCOOHOCTH Pa3MUYHBIX BEIIECTB MO-Pa3HOMY MPEIOMIISTH MPOXOASIINN CBET.

2. Ha pedpakromerpe onpeaesstoT:
1) onTUYeCKyO TIOTHOCTB;

2) nokasareib MpeJOMIICHHUS;

3) pH pactBopa

3.Kak u3mMeHsieTcst mokas3aTelb peIOMIICHUS TIPU TTOHIKEHUHN TeMITepaTyphl ?
1) 111 HEKOTOPBIX BEIIECTB BO3pACTAET, AJIs APYTUX-YMEHbIIAeTCs

2) CHIKaeTcs

3) He u3MeHseTCs

4) Bo3pacraer

4. Kakue GakTopsl BIUAIOT HA MOJISIPHYIO pedpakiuto ?

1) nokasarenpb MeJIOMIICHHs, arperaTHOE COCTOSIHHE, TNIOTHOCTD
2) MOJIEKYJIsSIpHAsl Macca, TeMIeparypa

3) mokasarenb MpeIoMIICHUs, MOJIEKYJIIpHAs Macca, TNIOTHOCTh
4) remneparypa, IOTHOCTh

5.Kak u3zmensieTcs nokasaresnab NpeIOMIICHHS MPU YMEHbIICHUH JITMHBI BOJIHBI BXO/SIIEro cBeTa?
1) yBennuuBaercs

2) yMeHbIlIaeTCst

3) He u3MeHseTcs

4) xapakTep U3MEHEHHS 3aBUCUT OT CBOMCTB BEIIECTBA



Temamuka 2pynnogvlx u/unu uHOUBUOYATbHBIX NPOEKM08:
1. Metop! aHaM3a B OIICHKE MMOKAa3aTele KauecTBa MUIIEBBIX MPOTYKTOB.
2. [TumeBple TPOAYKTHI IO IPU3HAKY HA3HAUCHUS:
- 1e4eOHO-TUETUYCCKHE U JICYCOHO-TIPOPHIAKTHUECKUE TPOIYKTHL;
- POJIYKTHI, IPeTHA3HAYCHHBIC JIJISl TUTAHUS JICTCH;
- (hyHKIIMOHAJIbHBIC TTUILEBBIC MPOTYKTHI:
e 00OTamICHHBIC MUIIEBIC MPOTYKTHL;
e (usuonornyeck pyHKIMOHAIBHBIC TUIIEBbIC HHIPEIUCHTHI,
® MPOOMOTUYECKHUE IMHIIECBBIE POTYKTHI,
® TpOOHUOTHKH;
® TpeOMOTHUKH;
® CHUHOUOTHKHU.



TunoBasi CTPyKTypa 3a4e€THOIO 3aJaHUS

Haumenoganue oyenounozo cpeocmea Makcumanvhoe Ko1uuecmeo
oannos
Bonpoc 1. KucioTHO-OCHOBHOE TUTPOBAHUE. Y KAKUTE CUCTEMY, JIJIS 10
KOTOPO# TOYKa SKBUBAJIEHTHOCTH HaXOJUTCS B KUCIIOHN cpeie.
3aoaua 1. Peppakromerpusi: Beraucnure mo ypaBHeHuto JlopeHTia
MossipHyto pedpakmuto (Rm) nekana, mmotHocTh (p) kotoporo 0,73 10
/M, .
3aoaua 2. ®oTtokonopumeTpusi: PaccuuTaiiTe TOMIIMHY MOTJIOIIA0-
1iero ciost kKtoBetsl (L, cM) a1 u3MepeHust onTH4EeCKON IIOTHOCTU 10

(D) pactBopa cynbhara meau, conepxariero 0,0005t comu B SOM
pactBopa, EA=4103; D=0,43.

3aoaua 3. Tlonspumerpusi: BBIYUCINTH Yroy BpallleHUs TUIOCKOCTH
MOJIAPU3alliK  pacTBOpa, cojnepxkamiero St ¢pykro3sl CeHi20 B 10
200mit; L = 10 oM, yaensHoe Bpamienue pasao —92,0°.




IToxa3aTenn u KPUTECPHUH OICHUBAHNA IVIAHUPYEMBIX PE3YyJIbTaTOB O0CBOCHUSA KOMHeTeH]_lI/Iﬁ n pe3yjibTaToB Oﬁy‘IEHI/Iﬂ,

IIKAaJIa OHCHUBaAHUA

Ta0nuua 6

Yposens ocBoe-

NHaukaTop 10CTHIKEHUS KOMIIe- Kpurepuu
Ikana oneHUMBaHUSA ®opMupyemble KOMIIETEeHIMH HUSl KOMIIETeH-
TeHIHH OLICHMBAHMSA N
i
OIIK-2. CiocobeH TpuMEeHTh OIIK-2.2. IIpuMeHsIeT OCHOBHBIC 3HaeT BepHO U B MOJTHOM 00beMe. OCHOBEI [IponBuHYTHIHA
OCHOBHBIC 3aKOHBI 1 METOABI UC- | (DU3UKO-XUMHUECKUE U XUMUYECKHE | (PU3NYECKUX, XUMHUUECKHX, (DH3HKO-
CJIEIOBAaHMN €CTECTBEHHBIX HAYK METO/IBI aHANIN3a JUIS Pa3pabdoTKH, | XUMHUYECKHX U OHMOJIOTHYECKUX METOJOB /IS
JUTSL pelIeHus 3a1a4 Mpodeccro- HCCIIEIOBAaHUHN M AKCIIEPTH3HI IPO- | WHCTPYMEHTAJIBHON OIICHKH IOKa3aTenei
85 HaJIbHOW JIeSITEIbHOCTH JYKUUH OOIIECTBEHHOTO IIMTAHUS U | KayecTBa U 0€30MacHOCTH MPOILyKIUH
106 «OTIMYHOY/ HCIIOJIb3yEMOT'O CHIPbSI
SaILIOB «3a4TCHO YMeeT BepHO H B IOJTHOM 06;l>eMei IPOBO-
JIITh CTaHJApPTHBIC UCIBITAHUH 10 Ompeesne-
HHIO TIOKa3aTesael pU3NKo-MeXaHUYeCKUX U
(M3UKO-XMMHUYECKHX CBOWCTB HCIIOJIB3yEeMO-
'O CHIPbsI, TOJTy(haOpHUKaTOB ¥ TOTOBOH MPO-
JIYKIUH TUTaHUS
OIIK-2. CriocoGeH IpuMeHSTh OIIK-2.2. IIpuMeHsieT OCHOBHEIE 3HaeT ¢ HE3HAYNTETbHBIMU 3aMeYAHUSIMH: [oBsIIeHHBII
OCHOBHBIC 3aKOHBI 1 METOZIBI MC- | (PU3MKO-XUMHYECKNE U XUMUYECKHE | OCHOBBI (PU3NYECKUX, XUMUUECKHX, (PU3UKO-
CJIEZIOBAaHMN €CTECTBEHHBIX HAYK METO/Ibl aHANIN3a JUIS Pa3pabdOTKH, | XUMHUYECKHX U OMOJIOTHYECKUX METOJIOB /IS
JUTSL petIeHus 3a/1a4 mpogeccro- HCCIIEIOBAaHUH M AKCIIEPTH3bI IPO- | MHCTPYMEHTAIBHON OIIEHKH IOKa3aTelei
HaJIbHOW JIeSITEIIbHOCTH JYKIUH OOIIECTBEHHOTO IIUTAHUSA U | KadecTBa U O€30MaCHOCTH MPOyKINH
70 -84 «XOpOIIO»/ HCTIONB3YEMOTO CHIPhS
OanoB «3a4TEHO YMeeT ¢ HE3HAYUTETLHBIMHU 3aMeYaHUSIMU:
MPOBOJINTH CTaH/IAPTHBIE UCTIBITAHUH 110
OIIpe/IeNIeHHIO TIoKa3aTenelt Gpusmko-
MEXaHUYECKUX U (PU3UKO-XUMHUIECKUX
CBOMCTB HCITOJIE3YEMOTO CHIPHS, Moydadpu-
KaTOB M TOTOBOH MPOJYKINH [TUTAHHS
OIIK-2. CiocoGeH IprUMeHSTh OIIK-2.2. [IpMeHsIeT OCHOBHBIE 3HaeT Ha 6a30BOM YpPOBHe, ¢ OLIMOKAMU baszoBniit
OCHOBHbIE 3aKOHBI M METOJIBI UC- | (DUBUKO-XUMHYECKUE U XUMUYECKUE | OCHOBBI PU3NYECKUX, XUMUUECKHUX, (DUIUKO-
CJIEIOBaHMI €CTECTBEHHBIX HAYK METO/Ibl aHANIN3a JUIS Pa3pabdoTKH, | XUMHYECKHX U OMOJIOTHYECKUX METOJIOB JIJIS
JUISL pelieHus 3a1a4 npogeccro- HCCIIEJOBAaHUN M AKCIIEPTH3HI IPO- | MHCTPYMEHTAIBHOW OIIEHKH IOKa3aTelei
50-69 | «yioBteTBOpUTEIBHOY/ HaJIbHOW JIeSITEIIbHOCTH JYKIUH OOIIECTBEHHOTO IIUTaHUS U | KadecTBa U 0€30MaCHOCTH MPOIyKIUH
6aoB «3a4TCHO» HCTOTIL3YEMOTO CRIpBA
YMeer Ha 62a30BOM YpOBHE, ¢ OLIHOKAMU:
MPOBO/INTH CTaH/AAPTHBIE UCTIBITAaHUH 110
OTIPEICTICHUIO TTOKa3aTenel hu3HKo-
MEXaHWIECKUX U (PH3UKO-XUMHIECKUX
CBOMCTB HCIIOJIb3yEMOTO CBIPBSI, Moy hadpu-




KaTOB U 'OTOBOM NPOAYKIUU NTUTAHUS

MEHee
50 6an-
JIOB

«HEYAOBIICTBOPUTEIBEHOY»/
«HE 32YTEHO

OIIK-2. CrnocobeH npuMeHsITh
OCHOBHBIE 3aKOHBI 1 METO/IBI UC-
CJIeIOBaHMI €CTECTBEHHBIX HAYK
JUISL pelieHus 3a1a4 npodeccro-

HaJBbHOU AESITEILHOCTH

OIIK-2.2. [IpuMeHsieT OCHOBHEIE
(U3MKO-XMMUYECKUE U XUMUUECKHE
METO/IbI aHANN3a JUIsl pa3padoTKH,
HCCIIEJOBAaHUN M DKCIIEPTH3HI IIPO-
IOYKIHH OOIECTBEHHOTO MUTAHUS U
HCIIONB3yEeMOTO CHIPBS

He 3HaeT Ha 6a30BOM YpOBHe: OCHOBBI (hU-
3MYCCKUX, XUMUICCKHUX, (PU3HKO-XUMHUUCCKUX
1 OMOJIOTHYECKUX METOIOB JIJIsl HHCTPYMEH-
TaJILHOH OLIEHKU ITOKa3aTellell KauecTBa U
0e30MaCHOCTH TP OAYKITHH

He ymeer Ha 6a30BOM ypoBHe: IPOBOIUTh
CTaH/AAPTHBIE UCTIBITAHUH 1T0 ONPEICICHHUIO
nokazaTesnel pU3NKo-MeXaHNIECKUX U (HU3H-
KO-XMMHUYECKHX CBOHCTB HCIOIB3YEMOTO ChI-
pbsi, T0JTy(haOpPUKATOB ¥ TOTOBOMN MPOAYKIIMU
U TaHUsA

Kommerennuu e
c(hOpMHUPOBAHEI




MMWHHUCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMS POCCUMCKOM
OEJIEPAILIN
®denepanbHOE TOCYIAPCTBEHHOE OFO/PKETHOE 00pa30BaTebHOE —YUPEKICHUE BBICIIIETO
00pazoBaHus
«Poccuiicknii 5JkKOHOMUYECKUM yHUBEpcUuTeT uMeHu . B. [linexanosa»
Kpacuonapckuit punuan POY um. I'. B. Ilnexanosa

(DaKy.TIBTeT 9KOHOMHKH, MCHCIPKMCHTA U TOPTOBJIN

Kadenpa ToBapHO# 3KCIIEPTH3BI, TEXHOJIOTUU TOPTOBJIHM U PECTOPAHHOTO OM3HECA

AHHOTAIIMSA K PABOYEH ITPOT'PAMME JTUCIUILIAHBI

51.0.14 AHAVIMTUYECKAA XUMHUA U PUUKO-XUMHNYECKHUE
METO/Ibl AHAJIM3A

Hanpasaenue noarorosku_19.03.04 TEXHOJIOT'UA ITPOAYKIINNU U OP-
I'AHU3AIWA OBIHIECTBEHHOI'O ITUTAHUA

Hanpagiaennocts (mpoguiisb) mporpaMMsl
TEXHOJIOI'MSA 1 OPTAHU3ALIMA PECTOPAHHOI'O BU3HECA

YpoBeHb BbICHIETr0 00pa30BaHMs bakanaspuam

Kpacnomap — 2025 r.



1. Hesas 1 3a7a4u IMCHMIJIMHBI:

Ilenp yueOHOM IOUCHMIUIMHBI «AHanumuueckas Xumus U QU3UKO-XumMudeckue memoosl
aManu3ay: yCBOCHUE TOHATHH, 3aKOHOB, METOOB MCCIIEIOBAaHMS U aHaIW3a B 00JacTH AHaIH-
TUYECKOM XUMMM U (U3MKO-XUMHUECKUX METOJOB HCCIIE0BaHMs, IPUOOpPETEeHUE YMEHUH UX
UCIIOJIB30BAaHUs IIPU OCYLIECTBICHUU KOHTPOJIS IIPOU3BOACTBA IIPONYKLIMM IHUTAHUS, JJI pas-
pabOTKH, UCCIEOBAHUMN U SKCIEPTU3bI NIPOAYKIMH OOIIECTBEHHOTO MUTAHUS U MCIIOJIb3YEMOI0
CBIPbsI, TT0y(haOpUKAaTOB U TOTOBOM MPOAYKIIUH OOIECTBEHHOTO MUTAHUS MAacCOBOT'O M3TOTOB-
JICHUS U CHIELUAIN3UPOBAaHHBIX IMUILEBBIX IPOAYKTOB.

3&,[[3‘11/1 yqe6H0171 JUCHUITIIMHBI «Aunanumuueckas xumus u qbu3u7<0-xumuttec;<ue Memoobl
ananuzay):

- U3Y4YCHHE CIIEIYIOIIUX OCHOBHBIX Pa3/ej0B aHAIUTUYECKOM XUMHH VISl UCIIOJIB30BAHUS
B OLICHOYHOM U JKCIEPTHOMU ACATEIBHOCTH TOBAPOBEAA B KAUE€CTBE MHCTPYMEHTA IIPU UCCIEN0-
BaHUM OLIEHKU KayeCcTBa, IKCHEPTU3bl HCIIOJIb3YEMOIO ChIphs, 01y(haOpuKaTOB U TOTOBOM MHpo-
JYKIMKM OOLIECTBEHHOTO MUTAaHUSI MACCOBOTO M3TOTOBJICHUS U CIIELUATM3UPOBAHHBIX MUILEBBIX
IIPOJYKTOB:

- TPAaBUMETPUYECKUN U TUTPUMETPUUECKUI aHAIIN3;

- PEOJIOTHYECKHE METOIbI cCenoBaHus. BsaskocTs. Bucko3sumerpsr,

- OIITUYECKHUE METO/IBI;

- JIIEKTPOXUMHUUYECKNE METObI UCCIICJOBAHMSI,

- DKCTPAKL U,

- Xpomarorpadusi.

2. ConeprxaHue TMCUUTILTHHBI:

Ne

u/n HaunmenoBanue pa3nesioB / TeM AUCHUNIHHBI

1 cemecTp

Temal. Hpez[MeT, MCTOJBI, IICJIN, 3ada9n JUCIUITIIINHBI

Tema 2. I'paBUMeTpHUYECKUI U TUTPUMETPUUECKUN aHAIIN3

Tema 3. Peonoruueckue METOJIbI HCClIeOBaHUs. BA3KOCTE. BI/ICKO3I/IMeTpLI

Tema 4. OnTuueckue METOObI

Tema 5. 3JICKTpOXI/IMI/I‘-ICCKI/Ie MCETOABI UCCIICAOBAHUA

Tema 6. DxcTpakuus

Noo~w|pE

Tewma 7. Xpomarorpadus

TpyaoeMKOCTh AUCHHUILIMHBI COCTABJsAET 2 3.e. / 72 yacoB

(I)opma KOHTPOJIA — 3a4yem

CocraBure/b:
JOLEHT Kadeapbl TOBApHON HKCIIEPTU3BI, TEXHOJIOTUU TOPTOBIIH U PECTOPAHHOTO OM3HECa
Kpacnonapckoro ¢punuana POY um. I'.B. [Inexanosa J1.P. IlInep6ep




