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Tro6aeBbiM [1.M., K.X.H., CTapIIUM MpemnoaaBaTesieM 06a30Boil Kadenapsl XUMHUH
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|. OPTAHM3AIIMOHHO - METOAWYECKHWMN PA3JEJL

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/eioB COBPEMEHHON XUMHUH, a UMEHHO:

® 03HAKOMJICHHE C OCHOBHBIMHU IIPUHIIUIIAMU aHAJTUTHYECKOTO OMPEEICHHUI, METO1a-
MU XMMHUYECKOTO aHaJIn3a, METPOJOTUUYECKMMH OCHOBAMH.

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

® 03HAaKOMJICHHE C UHCTPYMEHTAIbHBIMU METOJaMH aHaliu3a, pab0oTON aHATUTUYECKUX
puOOpoOB.

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

Mecmo oucyunaunsl ¢ cmpyKmype 00pazo8amenbHoi nPoOZPamMmol
Jluciuiinia «AHaIUTHYECKAss XUMUS U (GU3HUKO-XUMHUYCCKUE METOJIbI aHaIM3a» OT-
HOCHTCS K 00513amenbHoll 9acTh YIeOHOTO TUIaHa.

Ob6vem oucyuniuHbl U 6UOBL YUEOHOU padomul
Tabmauua 1

Bcero yacoB no ¢goopmam o0yueHust

IMoka3aTenn odbeMa TUCHUILTHHBI
ouHnas | 3a0unan

O0BeM IUCHUIINHEI B 3a4ETHBIX €IUHUIIAX 23ET
O0BeM IUCHUIUIMHEL B aKajI.4acax 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 mpoMeKyTOIHOM 5 2
attecranuu (Katr)

B

Koncynpramus nepen sx3amenom (K9) - -

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

CamocrositeabHas padora (CP), Bcero: 42 64




B TOM YHCIIE:
® caMOCTOsITeIbHAsA padoTa B MEPHOM 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 POEKTA ] ]
® U JIpyrye BHUJIbBI 42 62
IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHs MO TUCIUTLTHHE
Tabnuua 2

®opmupyemblie kommne- | UHAMKATOPBI JOCTHKEHUS
TEeHINHU KOMIIeTeHIHN i

Pe3yiabTaThl 00yueHus (3Ha-
HUA, yMeHUs)

OIIK-2. Cnoco6en npume- | OIIK-2.2. Hcnonb3yer 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-
€MOT0 ChIpbs, MO0ITy(habpUKaTOB
Y TOTOBOM MTPOAYKITNH MUTAHUS




II. COAEP KAHUME JUCIIUIIJIMHBbI

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

Tabmuna 3
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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

OTIpeNIeNIeHUs] COCTaBa U CTPYKTYPHl XUMHUECKUX cHUCTeM. KadecTBeHHBIH, KO-
JIMYECTBEHHBIH, CTPYKTYPHBIHA, CHCTEMHBII aHaTU3bl. XUMHUYECKast HICHTH(DU-
Kanusl.

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

OCHOBHBIE TIPHHIUITEI AHAJUTHYECKOTO ompexaeneHus. TpeGoBaHHS K
AQHAJIMTHYECKOMY CBOWCTBY, aHAJMTHYECKHe mMapamerpbl (PH, smexTponHsii
MOTEHIMAJ, HAJTMYHE TT0JIOC TTOTIIOMEHHUS U JIp. ).

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

Krnaccnpukarmumss XUMIHYECKUX PEaKTHBOB 10 XUMHYECKOW YHCTOTE (XU-
MUYECKHU YHCThIC, YUCTHIC JIsl aHAN3a, 0C000 YHUCThIE U Jp.).

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

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

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




Mertoibl pa3zaeneHus cMecel BelecTB (Ia30B, KUAKOCTEH, TBEPABIX BEIIECTB,
HOHOB) ITyTeM (PaKLIMOHHOTO OXKIKEHHUS, UCTIAPCHHS, BEIMOPAKUBAHHS, ILJIaB-
JIeHns1, m30upaTeNnbHOM abcopOIHHM 1 aACOPOIHH, U HIIEKTPONIN3a PACIIABOB 1
PacTBOPOB IEKTPOJIUTOB.

Tema 2. TurpuMeTpuyecKul aHaIM3.

TurpuMeTpriecKuii aHalu3, OCHOBHBIC MOHATHSA W ompexaeneHus. CraHgapT-
HBI pacTBOp (THTPAHT), TMEPBUYHBI M BTOPHYHBIN CTaHIAPTHBIE PacTBOPEHI,
CTaHJApTU3alMs, TATPOBAHHUE, TOUYKA YKBUBAICHTHOCTH.

MeToasl TUTPUMETPHUUECKOTO AaHAJIM3a: KHUCIOTHO-OCHOBHOM, OCaKICHHUS,
OKHUCIICHHUA-BOCCTAHOBJICHUS, KOMIIIEKCO-00pa30BaHuUsL.

TpebOoBanus K peakuusiM THTPUMETPHUYECKOTO ompeaeeHus. OrpaHUYeHus! Mo
CKOpPOCTH, KOHCTaHTaM PaBHOBECHSL.

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

KucnotHo-0CcHOBHOE THUTpOBaHHE. ANMIUMETPHUYECKOE, AIKATHMMETPHYECKOE
turpoBaHue. CriocoObl BRIpAXEHUSI KOHIIEHTPAMU TUTPAHTa: TUTP, TUTP THT-
paHTa [0 aHAIU3UpyeMoMy BemecTBy. CXeMbl pacdeTra B TUTPUMETPHYECKOM
aHanmmuze. O6beM U Macca TUTPYEMOH MPOOBI U Beeil MpoOHI.

OmnOKy KUCIOTHO-OCHOBHOTO TUTPOBaHMA. IlorpenHocTs KaauOpOBKH H3Me-
pureneil (OropeTkH, MUMETKH, MepHbIe KoyObl). [lepeTuTpoBhIBaHNE pacTBOpa
aHaIM3UPYEMOTO BEIECTBA.

IIpuroToBneHue craHgapTHBIX PACTBOPOB. X UMUYECKHE METOABI aHanu3a. 1x
XapaKTepUCTHKA, ONIpe/IesIeHIe BEIIECTBA 110 MPOAYKTY 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 OOJACTH WHCTPYMECHTAIBHBIX METOJIOB
WCCIICIOBAaHMA: XUMUYeCKast WICHTH(DUKANNS, aHATUTHICCKUN CUTHAI, (PH3HKO-
XUMHYECKHUH aHAIIH3.

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 (DJIEKTPOIPOBOJIHOCTD,
TJIOTHOCTD, BSI3KOCTh, MOKA3aTeNb MPETOMIIEHUS U JIp.). IHTEeHCHBHOCTH (hH3H-
YECKHX CBOMCTB.

AHalMTHYECKHEe XUMHYECKUE peakiun. AHaauTHdeckuil a¢¢ext. Tpedoanus
K aHATUTHYECKUM peakiusiM. ODU3HKO-XUMHUECKHE METOJIbI HCCIIeIOBAHUSI.
Knaccuukanus HHCTpYMEHTAIBHBIX METOJIOB, UX HMCIIOJIb30BAHHUE B TIPHKIIA-
HBIX BUAAX XUMHUUYECKOTO aHanu3a. THCTpyMeHTaIbHOe TUTPOBAHKE.
Amnanutnyeckue npudopel. UyBCTBUTEILHOCTh, TOYHOCTh, Pa3peIIAroIas CIIo-
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
cragnaptmzammu (I'OCT, CTIL, TY).

Maremarnueckas 00paboTKa pe3ynbTaToB SKCIIepUMeHTa. BocnponsBoau-
MOCTB, IPABHIILHOCTb, OIMHOKH (CIIyJ4aifHbIe, CHCTEMaTHIeCKUe, TpyObIie Ipo-
Maxu). Pesymprat aHanmm3a, ypoBeHb BEPOSTHOCTH (HAICKHOCTE), JOBEPUTEIb-
HbIi1 nHTepBai. [Ipobda, oT6op MpoOsl, MpeacTaBUTENLHOCTE. KoMibloTepHOe
obecrnieuenne: npumenenune [I9BM mis 00paboTku pe3ynbTaToB H3MEpeHUH,
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
MOJISIPHOH pedpakunyl ¢ MCHONb30BAHUEM aTOMHBIX pedpaknuii 3JeMEHTOB H
MHKPEMEHTOB KpPaTHBIX CBs3eH. B03MOXHOCTH ompeneneHuss MOJIAPHOH pe-
(pakIuy ¢ MCIOIb30BAHNUEM ITOKA3aTeNs MPEJIOMIICHHS U IFIOTHOCTH MICHTH-
(unmpyemMoro BemiecTna.

Pedpaxromerprr. [Ipunmun nevicteus. [loBepka mpubopa. Pedpakromerpude-
CKOe H3MepeHue. TepMOCTaTHpOBAaHME aHAJIM3HPYEMBIX cpen, M3mepeHus B
MOHOXPOMAaTHYECKOM CBETE.

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

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

11

OIIK-2.2

3-1

P.as3

Tema 5. Illonsspumerpust

Xapakrepuctuka MeToAa. ONTHYECKH AaKTUBHBIE BELIECTBA. YTOJI BpAILEHUs
IUIOCKOCTH MOJIIPU3ALIUY, €r0 3aBUCHMOCTb OT IPUPOABI BELIECTBA, PACTBOPH-
TeJs, TEMIEPaTypbl, AIUHBI BOJIHBI CBETOBOIO MOTOKA, TOJIIMHBI CIIOS PAaCTBO-
pa u ero KoHIeHTpauuu. JIeBo- ¥ mpaBoBpallaOe ONTHYECKH aKTUBHBIE Be-
IIeCTBa.

YaensHOE BpallleHHe, €e N3MEHEHNE OT BPEMEHH IPH TIepexo/ie OJHOM OnTHYIe-
CKOM (hOPMBI B APYTYIO (MyTapOTaIys).

Ionspumetpsrr, mpunimn neiictBusa. Kammbposka npubopa. [lomspumerpude-
CKO€ U3MEpEHHeE.

Omnpenenenre KOHIEHTPAIUN BEIECTB TPadUIECKU- METOJIOM KaTHOPOBOYHO-
ro rpayka ¥ aHUTUTUYECKU- HAXOXKIACHUsSI YPaBHEHUSI PETPECCUH IIyTEM ycTa-
HOBJICHHS 3aBHCHMOCTH II0OKa3aHWH NprOOpa OT MAacCOBOW 0JIM aHAIHU3UpYe-
MOT0 BEIIECTBA.

7/-

11
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HOJ'IHpI/IMeTpI/I‘IeCKI/Iﬁ METO, 9YBCTBUTCIBbHOCTH, TOUYHOCTb, IOCTOUHCTBA U
HEOOCTAaTKHU MECTOJ1A, 00J1acTh TIPUMCHCHU.

6 | Tema 6. ®oTomerpus

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

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

ITornomenue ceeta B pactBopax. Ontuueckas mioTHOCTh. Ee 3aBUCHMOCTB OT
MIPUPOIBI

AQHAJTU3UPYEMOI'0 BEIEeCTBa, KOHICHTPALMH, AJMHBI BOJHBI MOIJIOIICHHOTO
cBeta. 3akoH byrepa- JlambGepTa-bepa.

Crextp norjomeHus. Kpuele mormnomeHus cBeta pacCTBOPOM BeIlleCcTBa. DJIeK-
TpOHHBIE CIIeKTpbl B Y -1 BuanMoi obiactsx. MonekynsipHsle cnekrpsl B MK-
obyactu. MakcHUMyM TIOTJIONIEHUS, €r0 CBA3b C UYBCTBHTEIHHOCTBIO, TOYHO-
CTBIO M N30MPATENLHOCTHIO (POTOMETPUIECKUX ONPE/ICIICHHH.

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

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

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

71-

11

OIIK-2.2

3-1

P.as3

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

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




3Tansl (JOPMUPOBAHUS U KPUTEPUH OLlCHNBAaHUs C(pOPMHUPOBAHHOCTH KOMIIeTeHIUH (3a04Hast popma 00yueHHs)

Tabmua 4
Ne TpyaoeMKoCTh, aKajeMHUYecKue «
HaunmenoBanme pasaesia, TeMbl AUCHHILIHHBI = [
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Cemectp 1
1. | Tema 1. XumMmuveckuii aHaIU3. - - | 12/-| 12 | O@IK-2.2 | 3-1 0. K/p -
AHaHI/ITI/I'-IeCKaSI XUMHUs, KakK HayKa O METOAaX XHMMHYCCKOIo aHalJin3a, y'l

OTIpeNIeNIeHUs] COCTaBa U CTPYKTYPhl XUMHUECKUX cHUCTeM. KadecTBeHHBIH, KO-
JIMYECTBEHHBIN, CTPYKTYpHBIH, CHCTEMHBIN aHaNn3bl. XUMHUUECKas UACHTU(U-
Kanusl.

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

OCHOBHBIC TIPHHIUITEI AHAJUTHYECKOTO ompexaeneHus. TpeGoBaHHS K
AQHATMTHYECKOMY CBONCTBY, aHaJMTHYECKHe mapamerpsl (PH, smexTpomHsii
MOTEHIINAN, HAJIMYHE TI0JIOC MOTIIOMIEHUS | Jp.).

AHaTUTHYECKHE XUMHUYECKHE DPEaKIuH. AHanuTHUecKuil curHani. Tpe-
0O0BaHMS K aHATUTHYECKUM PEAKIIHSM.

Knaccnpukarmumss XUMIHYECKUX PEaKTHBOB 10 XUMHYECKONW YHCTOTE (XU-
MUYECKHU YHCThIC, YUCTHIC JIsl aHAN3a, 0C000 YHCTHIE U Jp.).

MeToapl XMMHYECKOTO aHajiu3a: XUMHYeckue, (uzndeckue, (HU3NKO-
XUMHUYECKHE, OMOIOTHUECKHE.

OmpeneneHne BemecTB Mo (U3MYECKHM CBOMCTBaM (3JIEKTPOIPOBO/I-
HOCTb, INIOTHOCTB, BSI3KOCTb, OKA3aTeN b MPEIOMIICHUS U 1p.). IHTEeHCUBHOCTD
(hu3MUYECKUX CBOHCTB.

Krnaccudukanms MHCTPYMEHTaJbHBIX METOJOB, MX HCIIOJIb30BAaHHE B
MPUKIIAJHBIX BUJAX XUMUUECKOro aHanu3a. HCTpyMeHTallbHOE TUTPOBAHMUE.
MeTonbI paszienieHnst CMecel BeImecTB (Ta30B, )KHIKOCTEH, TBEPIBIX BENIECTB,

10




MOHOB) ITyTeM (PPaKIHOHHOTO OXIKEHHsI, HCIIapeHNs1, BHIMOPa)KUBAHUsI, TIaB-
JIeHns1, m30upaTeNnbHOM abcopOIHY M afCOPOIIHH, M AIEKTPOJIN3a PACIUIABOB 1
PacTBOPOB JIEKTPOJIUTOB.

Tema 2. TurpuMeTpuyecKul aHaIM3.

TurpuMeTpriecKuil aHalu3, OCHOBHBIC MOHATHS W ompexaeneHus. CraHgapT-
HBI pacTBOp (THTPAHT), MEPBUYHBI M BTOPHYHBIN CTaHJAPTHBIC PACTBOPHI,
CTaHJApTHU3alMs, TATPOBAHHUE, TOUYKA SKBUBAICHTHOCTH.

MeTonpl THTPUMETPHUYECKOTO aHAIM3a: KHCIOTHO-OCHOBHOM, OCaKICHHI,
OKHCJICHHSI-BOCCTAHOBJICHHS, KOMIIIEKCO-00pa3oBaHusl.

TpebOoBanus K peakuusiM TUHTPUMETPHYECKOTO ompeaeneHus. OrpaHu4yeHus 1o
CKOpPOCTH, KOHCTaHTaM PaBHOBECHS.

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

KucnoTHo-ocHOBHOE TUTpOBaHHE. ANMAMMETPUYECKOE, aJKaTUMETPUUECKOe
turpoBaHue. CriocoObl BRIpAXEHUSI KOHIIEHTPAUM TUTPAHTA: TUTP, TUTP TUT-
paHTa [0 aHAIU3UpyeMoMy BemecTBy. CXeMbl pacdyeTra B TUTPUMETPHYECKOM
anHanmuze. O6beM U Macca THTPYEMOH MPOOBI U Beeil MpoOHI.

OmnOKy KUCIOTHO-OCHOBHOTO TUTPOBaHMA. 1IoTrpenHocTs KaauOpOBKH HU3Me-
puteneil (OropeTkH, MUMETKH, MepHbIe KoyObl). [lepernTpoBhIBaHME pacTBOpa
AHAIIM3UPYEMOTO BELIECTBA.

IIpuroTroBneHue craHgapTHBIX PACTBOPOB. XUMUYECKHE METOABI aHanu3a. 1x
XapaKTepUCTHKA, ONIpe/IesIeHIe BEIIECTBA 110 MPOAYKTY PEaKIH NI PEareHTy.
SKBI/IBaJ'IEHT, MOJIApHasdg Macca SKBUBAJICHTA, MOJIIpPHAA KOHIICHTPAIUA SKBUBa-
JICHTA, 3aKOH 9KBUBAJICHTOB.

8/-

OIIK-2.2

3-1
v-1

P.as3

Tema 3. ®PU3HK0O-XHUMHUYECKHE METOAbI AaHAJIN3A

OCHOBHbBIE TIOHATHS W OIpeAeNeHHUs] B 00JIACTH MHCTPYMEHTAJIbHBIX METOJ/IOB
WCCIICIOBaHMA: XUMUYeCKast WICHTH(DUKANINS, aHATUTHICCKUN CUTHAI, (PH3HKO-
XUMHYECKUH aHAJIU3.

OCHOBHBIC ITPUHIUIBI AaHATATHYECKOTO OmpeaescHus. TpeOoBaHUs K aHATUTH-
YECKOMY CBOMCTBY, aHAIUTHYECKUE TapaMeTphl (PH, 3JeKTpoIHBIN HOTCHINA,
Hanuuue nojoc nornouienus B Y ®- u UK-cnekrpax u ap.).

OnpeznencHue BEMIECTB 1O (DU3MYECKHM CBOMCTBaM (3JICKTPOIPOBOIHOCTS,
TJIOTHOCTD, BSI3KOCTH, MTOKAa3aTeNb MpeJoMIIeHus u ap.). MTHTeHCUBHOCTH (HH3H-
YECKHX CBOMCTB.

AHaIMTHYECKHEe XUMHYECKUE peakiuu. AHaauTHdeckuil a¢¢ext. Tpedoanus
K aHATUTHYECKUM peakiusiM. DU3HKO-XUMHUECKUE METO bl HCCIIeIOBAHUSI.
Knaccudukanus HHCTpYMEHTATBHBIX METOJIOB, UX HCIIOJI30BAHUE B MIPHUKIIA]-
HBIX BUJIAX XMMUYECKOT0 aHann3a. MHCTpyMeHTanbHOE TUTPOBAHUE.
Amnanutnyeckue npudopsl. UyBCTBUTEILHOCTh, TOYHOCTD, Pa3pelIaroIas CIo-
COOHOCTB, BO3MOKHOCTE aBTOMATU3ALIUH.

MeTpoJIOrHYECKUE aCIeKThl (PU3MKO-XUMUYCCKOT0 aHann3a. AHAJN3 KaK OC-

12

OIIK-2.2

3-1
v-1

K/p

11




HOBHOE CPEJICTBO OIpPEIETICHUs] COOTBETCTBHS BEIIECTB M MaTEpPHaOB IOTpe-
6utenpckuM TpeboBaHUAM. HopMupoBaHME XapaKTEPUCTUK BEIIECTB M CHCTEMA
cragnaptmzammu (I'OCT, CTIL, TY).

Maremarnueckas 06paboTKa pe3ynbTaToB SKCIIepUMeHTa. BocnponsBoau-
MOCTB, IPAaBWIIHLHOCTb, OMHOKH (CIy4aiiHBIe, CHCTEMAaTHIEeCKHE, IPyObIe po-
Maxu). PesynmpTraT aHanmm3a, ypoBeHb BEPOSTHOCTH (HAICKHOCTE), JOBEPUTEIb-
HBIi nHTEpBai. [Ipobda, oTOop mpoOEL, IpeacTaBUTENHHOCTS. KoMIbloTepHOE
obecnieuenue: npumenenue [I9BM st 00paboTKu pe3ynbTaToB H3MEpEeHN,
pacder napamMeTpoB, XapaKTEepU3YIOMINX UX JJIOCTOBEPHOCTb.

Tema 4. PeppaxTomerpus

Xapakrepuctuka mertoga. Ilokasarens npenomieHus. XapakTepUCTUKA JIMHUU
crieKTpa 1 0003HaueHus rokaszareineil npenomieHus. GopMyisl pacyera BIHs-
HHUSL TEeMIIepaTypbl Ha IOKa3aTenb npeinomieHud. Ilpernomusromniye cBoiicTBa
BellleCcTBa, MoJsipHas pedpakius, ypaBaenue Jlopentia-Jlopenmna. PacueTs
MOJIIPHOM pedpakunyl ¢ MCHONb30BAHUEM aTOMHBIX pedpaknuii 3JeMEHTOB H
WHKPEMEHTOB KpPaTHBIX CBs3eH. BO3MOXHOCTH ompeneneHuss MOJSPHOH pe-
(pakIuy ¢ MCIOIb30BAHNUEM ITOKA3aTelNs MPETOMIICHHS M IUIOTHOCTH WICHTH-
(unmpyemMoro BemiecTsa.

Pedpaxromerprr. [Ipunmun gevicteus. [loBepka mpubopa. Pedpakromerpude-
CKoe M3MepeHHe. TepMOoCTaTHpOBaHHWE AaHAIM3UPYEMBIX cpen, M3MepeHus B
MOHOXPOMAaTHYECKOM CBETE.

OnpeneneHne KOHIIEHTPAI[MHN BEIIECTB B PACTBOPE METOAOM KalIHOPOBOYHOTO
rpaduka, mo TabiaMLAM TOKa3aTelnedl NpeloMIIeHUs, pePpakTOMETPHIECKOTO
(hakTOpa M HAXOXKACHUS YPAaBHEHUS PETPECCUH.

Pedpakromerpudeckuii MeTol1, 4yBCTBUTEIBHOCTh, TOYHOCTh, 00JIACTh IPHUMe-
HEHUsl, JOCTOMHCTBA M HEJIOCTATKH.

12 /-

12

OIIK-2.2

3-1

P.as3

Tema 5. Illonsspumerpust

Xapakrepuctuka MeTofa. ONTHYECKH AKTUBHBIE BELIECTBA. YTOJI BpAIECHUS
IUIOCKOCTH IOJIIPU3ALNHY, €TI0 3aBUCUMOCTb OT IIPUPOABbI BELIECTBA, PACTBOPU-
TeJs, TEMIEPaTypbl, ATUHBI BOJIHBI CBETOBOTO MOTOKA, TOJILUHBI CI0Sl PaCTBO-
pa u ero KoHIeHTpauuu. JIeBo- ¥ MpaBoBpallaoIe ONTHYECKH aKTUBHBIE Be-
1IecTBa.

VY aenbHoe BpallleHUE, €€ U3MEHEHHE OT BPEMEHU IIPU NIEPEXO/E OAHOM ONTHYE-
CKOM (hOPMBI B APYTYIO (MyTapoTaIys).

Ionspumetpsrr, mpuHimn neiictBusa. KammOposka npubopa. Iomspumerprde-
CKOE U3MEPEHHE.

OnpezneneHne KOHIEHTPAIIMH BEIIECTB TPapUUECKU- METOIOM KaIHOPOBOYHO-
ro rpad¥Ka 1 aHATUTHIECKU- HAXOXKICHUSI yPABHEHUS PETPECCUH ITyTEM ycCTa-
HOBJICHHSI 3aBHCHMOCTH II0OKa3aHWH NprOOpa OT MAacCOBOW O0JIM aHAIHU3UpYe-
MOT'0 BEILECTBA.

[TonspumeTpudecKkuii METOJl, YyBCTBUTEIBHOCTh, TOUHOCTh, JOCTOMHCTBA U

12 /-

12
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3-1
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P.as3
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HEOOCTAaTKU MECTOJ1a, 001acTh TIPUMCHCHUS.

6 | Tema 6. ®oTomeTpus 10/- | 11 | OIK-2.2 | 3-1 P.as3
XapakrepucTuka MeTofa. MeToabl, OCHOBaHHBIE Ha HCIIOJIb30BAHUU YIbTpa- y-1
¢uonerosoii (10-400 M), Bumumoii (400-800 uM) n nHpakpacHoit (800 HM-
1000MKM) obmacTeit cexTpa.

CBsI3p cOCTaBa BELIECTB CO CHOCOOHOCTHIO IOTJIOMIATH CBET B ONPEICICHHON

YacTH CIIEKTpa.

[ormomenue csera B pacTBopax. OnTudeckas INIOTHOCTh. Ee 3aBHCHMOCTB OT

HPUPOJIBI

AHAJIU3UPYEMOI'0 BCIIECTBA, KOHUCHTpALWU, TJIWHBLI BOJIHBI TIOTJIOIEHHOTO

cBeta. 3akoH byrepa- JlambGepTa-bepa.

Criextp norjioeHus. Kpuele mornomeHus cBeta paCTBOPOM BeIllecTBa. DJIeK-

TpOHHBIE CIIeKTpbl B Y D-u BuanMoi obiactsx. MonekynsipHble cnekrpsl B MK-

obnacti. MakcUMyM MOTJIOLICHUS, €ro CBs3b C YYBCTBUTEIBHOCTBHIO, TOYHO-

CTBIO M N30MPATENBHOCTHIO (POTOMETPUIECKUX ONPEICIICHHH.

Knaccudukanus doromerpudecknx meronoB. doroxomopumerpus. dorone-

¢denomerpusa. Pororypounumerpust. CneKTpohoTOMETpHS.

Amnanutnaeckue TpuOOpel. DoToko-mopuMeTpHl, (poToHePemomeTprl, Yd-

cnekrpodoromerpsl, MK-criekrpodo-romeTpsr.

doTomMeTpruIecKe METOIbI, UX YyBCTBUTEILHOCTD, TOYHOCTD, 00J1aCTh IIPHUMeE-

HCHUA, TOCTOMHCTBA U HCAOCTATKHU

Konmaxmmnas paboma no npomexcymounoii ammecmayuu (Kamm) - -2 2
CamocmoamenvHasn paboma é nepuood k3. ceccuu (CPk) - -2 2
Hmozo 2 62/4 | 72

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

Dopmbl meKyuiezo KOHmpoa:

Kontponbasie pabotsr (K/p)

PacuerHo-ananmuTHUeCcKue 3a1aHus (p.a.3.)

Dopmul 3a0anuil 011 MEOPUECKO20 PEUMUH2A:
I'pynmosoii npoext (I'p.1.)
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I1l. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME JUCIIUITJINHbI

Pekomendyeman numepamypa
Ocnognasa numepamypa:

1.

2.

Ananutrnueckas xumus : yaeOnuk / H.M. Mosuan, P.I'. Pomanosa, T.C. 'opbyHoBa [u ap.]. —
Mocksa : UIHOPA-M, 2022. — 394 c. — (Bricmee oOpazoBanue: bakamaspuar). — DOI
10.12737/12562. - ISBN 978-5-16-009311-6. - Tekct : omektponHbii. - URL:
https://znanium.com/read?id=378248

Hpesun, B. E. Ananutnueckast XumMust 1 PU3NKO-XUMHUECKHE METOJIBI aHAIN3a : JTab0paTOPHBIMA
MIPAKTUKYM JIJIsi 00YJArOIIUXCS IO HApaBiIeHUIM : «[IpOXyKThI MATAaHUS U3 PACTUTEIHHOTO ChI-
pbsi», «[IpoyKThl TUTAHUS KUBOTHOTO MPOUCXOKIACHUSY, «TE€XHONIOTHs MPOIYKIIMU U OpTaHu-
3anus obmiectBeHHoro nutanus» / B. E. [lpesun, JI. A. Munyenko, JI. B. Anapeenko. - Bonro-
rpan : ®I'bBOY BO Bogrorpaackuit I'AY, 2019. - 88 c. - Tekcr : anekrponssid. - URL:
https://znanium.com/read?id=374877

Jlononnumenvnasn tumepamypa:

1.

OwiumonoBa, H. A. Ananutudeckas xumusi: YueOHO-MeToquueckoe nocodue / OuimMoHOBa
H.A. - Boarorpaa:Bosrorpanackuii rocynapcTBeHHbIA arpapHbiii yHuBepcuteT, 2017. - 72 c.:
ISBN. - Tekcr : anekrponnsiid. - URL: https://znanium.com/read?id=335760

Banosa (Konsuiosa), B. JI. Ananutudeckass XumMusi U QU3NKO-XUMHUYECKUE METO/bl aHAIM3a :
npaktukym / B. JI. Banosa (Kombutosa), E. U. [lapmuna. - 5-¢ u3n., crep. - Mocksa : U3natennb-
cKo-ToproBas Kopnopanus «Jlamkos u K°», 2023. - 198 c. - ISBN 978-5-394-05402-0. - Tekcr :
3JIEKTPOHHBIN. - https://znanium.com/read?id=431548

Hpesun, B. E. AHanutnyeckas XuMus U QU3HKO-XUMHYECKHE METO/IbI aHAIIM3A : JIA00PATOPHBIN
MPAKTUKYM JJIs1 00y4aromuXxcs 1Mo HampaBleHUsM : «IIpoayKkTel muTaHus U3 pacCTUTEIBLHOTO ChI-
pbs», «[IpoIyKThI MUTaHUS )KUBOTHOTO MPOUCXOXKACHUSY, « [€XHOIOTUS TPOIYKIIUU U OPTaHu-
3amus oomectBeHHoro nutanus» / B. E. Jlpesun, JI. A. Munuenko, JI. B. Auapeenko. - Bouro-
rpan : ®I'BOY BO Bousrorpaackuit I'AY, 2019. - 88 c. - Tekcr : snekrponnsiii. - URL:
https://znanium.com/read?id=374877

Amnapnes, A. V. AHanuTnueckas XUMus U (PU3HMKO-XUMUYECKHE METO/Ibl aHAJIM3a : yueOHOoe To-
cobue / A. U. Anapnes, A. A. Kazakosa, T. [1. Anekcanaposa. - HoBocubupck : U3n-so HI'TY,
2018. - 139 c. - ISBN 978-5-7782-3611-0. - Tekcr : omektpoHHsii. - URL:
https://znanium.com/read?id=397609

Ilepeuens snekmponno-oopazoeamenbHuIX pecypcos

1. JlutBumko B.C. «AHamuTtuyeckas XuMus U (U3UKO-XUMHUYCCKHE METOJbI aHanu3a» (diek-

TPOHHBIN 00pa3oBaTebHbII pecypc, pasmeniénnbii B DOC POY um. I'.B. [Tnexanosa) http://Ims.rea.ru

Ilepeuenv pecypcoeé ungpopmayuonno-menexommynuxkayuonnou cemu «Humepnem». Heobxoou-

MbIX 0151 0C80CHUA OUCUUNTIUHBL (MOOY/IA)
1.

http://www.chemistry.narod.ru/ - Mup xumuu. CoepKUT XUMHUYECKUE CIIPABOYHHUKH, UCTOPHIO
CO3/IaHUS U Pa3BUTHS MEPUOTUYECKON CUCTEMBI 2JIeMEHTOB (ccbuika "Mys3eil"), onucaHne XuMHu-
YECKUX OMBITOB C PA3JIMYHBIMHU 3JIEMEHTAMH, CBEJICHUS M3 OCHOBHBIX 00JIacTe XMMHUH (OpraHu-
YecKasi, arpoXUMHUsl, TEOXHMHS, YKOXMMUS, aHATUTHUECKAas XUMHs, (OTOXUMHS, TEPMOXUMHSI,
HeTeXuMHUsl), pa3jiell XUMHUECKHX HOBOCTEH, CChUIKH Ha MOJIe3HbIe pecypchl IHTepHeTa U T.]1.

http://www.xumuk.ru/ - 3pech MOKHO HaWTH MH(POPMAIIHIO IO PA3THUYHBIM pa3jienaM XuMuu. NH-
Tepdeiic B BhICIIEH CTENEHU JIPYKECTBEHHBIN, MPSMO C IVIaBHOM CTpaHUIIbI IOCTYIHA ObIcTpas

HaBUTalUs 110 «XUMHUUYECKON SHIMKIIONEINN).



https://znanium.com/read?id=378248
https://znanium.com/read?id=374877
https://znanium.com/read?id=335760
https://znanium.com/read?id=431548
https://znanium.com/read?id=374877
https://znanium.com/read?id=397609
http://lms.rea.ru/
http://www.chemistry.narod.ru/
http://www.xumuk.ru/

Ilepeuensv ungopmayuoHHbIX MEXHOI02UI, UCHOTBL3YEMBIX RPU OCYULECMEIEHUL 00PA308AMENbHO20
npoyecca no OUCYUNIUHE, GKIIIOUAsl NePeUeHb RPOZPAMMHO20 06ecneueHus

Onepanuonnas cucrema Windows 10 PRO

IMaker mpuxmagaeix mporpamm Microsoft Office Professional Plus 2016 (MS Word, MS Excel, MS
Power Point, MS Access)

AntuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security mist 6usHeca-PacmmpeHHbIi
Rus Edition 250-499 Node,

ITporpammuoe obecrieuenue yruiaura PeaZip,

Adobe Acrobat Reader DC.

Mamepuanvno-mexuuueckoe obecneuenue OUCYUNTIUHDL

JucuumnnuHa « AHaNuTUYeCKask XUMHUS U (PU3UKO-XUMHYECKHE METO bl aHaJIn3a» obecreyeHa:

JUTSl IPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIIA!

- ydeOHOH aymuTopuei, 000pyJOoBaHHOW y4yeOHOW MeOenblo, MyJbTUMEIUUHBIMUA CPEACTBAMU
oOydeHUs Ui IEMOHCTPAIMH JICKIIUH-TIPe3CHTAIIN;

IS TIPOBE/ICHHS 3aHATUH CEMHHAPCKOTO THIIA (1a60pamopHule 3aHamus):

- y4eOHOHU ayauTOpHel, 000pYAOBaHHON Yy4eOHON MeOENbI0 U TEXHUUYECKUMH CPEICTBAMU 00Y-
YEeHHUsI, CYXKAIIUMU I [IpeicTaBiIeHus yueOHoi nndopmanmu;
naboparopueil «AHanmuTH4YecKass Xumus. Gu3nyeckas U KOJUIOUIHASI XUMUS», OCHAIICHHON JTabopaTop-
HBIM 000pY/ZI0BaHUEM: BBITSKHOM HIKad), MOWKa, TUCTUILIATOP, SICKTPUUECKUE TUTUTKU, BOJsSHAs OaHs,
Koj0oHarpeBaTenu, Bechl, pH-MeTp, pedpakromeTp, GOTOKOIOPUMETP, MOTSIPUMETD;

JUISL CAMOCTOSITEJIBHON pabOThI, B TOM YHUCIIE JUIsl KypPCOBOT'O MPOEKTUPOBAHMUS:

- TIOMEIICHUEM JIJISi CAMOCTOSITEIIBHON PabOThI, OCHAIIICHHBIM KOMIBIOTEPHON TEXHUKOW C BO3-
MOKHOCTBIO MOJKIIOYeHHsI K ceTu «VHTepHeT» u obecriedeHreM J0CTyna K 3JIeKTPOHHOU nHpopMa-
IIUOHHO-00Pa30BaTEIILHON CPE/Ie YHUBEPCHUTETA.

IV. METOIUYECKME YKA3AHMS /151 OBYYAIOIMXCS IO OCBOE-
HUTO TACHUTIINHBI

» Meroanueckre peKOMEHAAINH IO OPTaHU3aLUK U BBHITIOJHEHHIO BHEAYIUTOPHOH CaMOCTOS-
TEIbHOU paboThI

» Meroauueckue ykazaHus 110 OATOTOBKE U 0(pOpMIICHUIO pedepaTon

» TlomoxeHne 0 peMTUHTOBOI CHCTEME OIIEHKH YCIIEBAEMOCTH M Ka4eCTBa 3HAHUI CTYJICHTOB

» Ilonoxenne 00 yueOHO-UCCIIEI0BATENBCKON paboTe CTYJICHTOB

» Metoamueckoe TocoOue 1Mo BHITIOTHEHNIO KOHTPOJIBHON pabOTHI.

» Meroanueckoe mocoOue Mo BBHIMOTHEHHIO MPAKTHUECKUX paboT ¢ MUCIOIb30BAHUEM MHHOBA-
IIUOHHBIX TEXHOJIOTUI 00y4YEHUS ¥ OpraHU3alluu CAaMOCTOSITENIbHBIX padoT.

V. METOANMYECKUE MATEPHAJIbIL, OIPEAEJISIIOIUE NPOLELY PbI
OLHEHWBAHHWA 3HAHUW U YMEHWUU, XAPAKTEPU3YIOHIUX ITAIIbI
®OPMHNPOBAHUSA KOMIIETEHIINUU

Pe3ynbTarhl TeKylero KOHTPOJS M MPOMEXYTOUHOM arrecTauuu (HOPMUPYIOT PEUTHHTOBYIO
OLIeHKY paboThl oOyuatorierocs. Pacripenenenne 6amioB npu GopMUPOBAaHUM PEUTUHTOBOW OLIEHKH pa-
00Thl 00YyYaromIerocst OCYyIIECTBISETCS] B COOTBETCTBUU ¢ «llojmokeHneM o peWTHHTOBOM CcUCTEMe
OLIEHKHM YCIIEBAEMOCTH M KayeCTBa 3HAHUI CTYAECHTOB B IIPOLIECCE OCBOEHUS JAUCLHUILIMHBI «AHAJIUTH-
yeckas XUMHS U (PU3MKO-XUMUYECKHE METOJbl aHalu3a» B (perepaqbHOM TOCyIapCTBEHHOM OIOKET-
HOM 00pa30BaTEIbHOM YUPEXAECHUHU BBICIIEr0 00pa3oBaHus «PocCUICKUI SKOHOMUYECKUN YHUBEPCHU-
teT umenu ['.B. [lnexanosay.
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Tabauua 5

Buabl pador MakcuMAaJIbHOE KOJHYEeCTBO 0aJ1JI0B
BrimonHeHue y4eOHBIX 3a/JaHUil Ha ayIUTOPHBIX 3aHS- 20
THSIX
Texymuii KOHTPOJIb 20
TBopueckuil pedTHHT 20
ITpomeskyTounas arrecranus (sauem) 40
UTOIr'O 100

B cootBerctBHu ¢ IlonoxkeHuem o peﬁTHHFOBOﬁ CUCTEME OLCHKH YCIICBACMOCTH M KadcCTBa

3HaHUI 00YYaIOIMXCsl «IIpernoaBareib Kadeapbl, HEOCPEACTBEHHO BEAYIIUN 3aHATUS CO CTyIAeHYe-
CKOW TpymIioi, 00s3aH MporuH(OOPMUPOBATH TPYIIY O PacHpeACICHHH PEHTUHTOBBIX 0aJUIOB MO BCEM
BHUJaM PAa0OT Ha MEPBOM 3aHATHH Y4eOHOTO MOIyJs (cemecTpa), KOJMYECTBE MOIYyJeH Mo y4eOHOM
JTMCHIUIUIAHE, CPOKaxX U POpMax KOHTPOJIS UX OCBOCHHS, (hopMe MPOMEKYTOYHON aTTECTAIluH, CHIDKE-
HUU OAJIJIOB 32 HECBOCBPEMEHHOE BBINOJIHCHHUE BRITAHHBIX 3anaHuii. OOydaromuecs: B TeueHUe yueOHo-
ro MoayJisi (cemectpa) MoJy4aroT MHPOPMAIMIO O TEKYIIeM KOJMYECTBE HAOPAaHHBIX MO JUCIMILIMHE
0aJI0B Yepe3 JTUYHBIN KAaOMHET CTYICHTAY.

VI. OHEHOYHBIE MATEPHUAJIBI JUIA ITPOBEJAEHUA TEKYIIEI'O KOH-

TPOJISA U MTPOMEXYTOYHOM ATTECTALIUA

OI_IeHO‘lHHe MaTCpHraibl 110 AUCHUIIIINHE pa3pa60TaHbl B cOOTBeTCTBUU ¢ IlonoxkeHnuem o (1)0H,Z[e

OLICHOYHBIX MaTepuaoB B (peepaJbHOM T'OCYJapCTBEHHOM OIOJKETHOM 00pa30BaTEIbHOM YUpexKJie-
HUU BhIcIero oopasosanus «Poccuiickuii skonomuueckuii yausepcuteT umenu ['.B. [1nexanoBay.

Temamuka Kypcoguvix paoom:
CornacHo y4eOHOMY ITIaHy, KypcoBas pa0oTa MO IJUCIHILIUHE «AHATUTUYCCKAs XUMHS W (PU3NKO-
XUMHYECKHE METO/IbI aHAJIN3a» He IPEyCMOTPEHA.

Ilepeuens 6onpocoe k 3auemy:

1.

2.
3.
4

9.

10.

11.
12.
13.
14.

Uro HazbiBaetcst TuTpanToM? Beruncnuts Tutp 0,02H pacTBopa YKCYCHOW KMCIIOTHI.

OOuwmii mpuHIMNI U 001aCTH PUMEHEHHS THTPUMETPUUECKUX METOJIOB aHAIN3a
OTtHocuTeIbHBIE U A0COIOTHBIE OIIMOKH ITPH TUTPOBAHUU.

VYkaxuTte TOYHOCTh OTcYeTa 00beMa TUTpaHTa 1o OtopeTke. Kakue Becsl 1 ocya HCHOIb3yI0T-
Csl 17151 IPUTOTOBJIEHHS pACTBOPOB C TOUHOM KOHILIEHTpaluen?

MousipHasi KOHLIIEHTpalys SKBUBAJIIEHTAa. Beiuncinure HopManbHOCTB pacTBopa, B 100 M koTo-
poro conepxkutcs 0,49 r cepHOI KUCITOTHI.

Kak npaBuiabHO MpUroTOBUTH TUTpOBaHHBIN pacTBop? Kak nomyuuts 100 mn 0,11 pactBopa u3
11 pactBOpa?

[TpuHIMIBI aHATUTUYECKOTO onpezeneHus. TpeOoBaHMs K aHATUTHYECKUM XUMHUYECKUM peak-
ITUSIM.

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

Kakue pakTopsl BIUAIOT Ha BEIMYUHY CKauKa KPUBOW TUTPOBAHUS?

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

[IpuMeHeHre TUTPUMETPUUECKHUX METOOB B aHAIM3€E MUILEBLIX MTPOIYKTOB.

[Tpsmoe, oOpaTHOE, 3aMECTUTENIFHOE TUTPOBAHUE, 0COOEHHOCTH NPUMEHEHHUS.

JlocTonMHCTBa U HEAOCTATKU TUTPUMETPUUYECKUX METO/I0B aHAJIM3A.

OCHOBHO 3aKOH CBETOPACCESIHUSL.
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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.
59.
60.
61.
62.
63.

OOt mpuHIUN U 00JIACTH IPUMEHEHHS (POTOMETPHUUECKUX METOJI0B aHAIN3A.
OTHOCUTETBHBIN U a0COIFOTHBIN MTOKA3aTEH MPEIOMIICHHUS Jyda CBETaA.

OnTHyecKky akTUBHBIE BEIIECTBA.

dusnyeckuil cMbICI BEJIMYMH, BXOIALIMX B ypaBHeHHE Pasnes.

OO0benuHeHHbBIN 3akoH byrepa-Jlambepra-bepa.

Mounsipras pedpakiusi, ypaBaenue Jlopenrma-JIopenmna.

[TpyHIMI TOJIIPUMETPUYECKOTO METO/1a AHAJIN3A.

['padpuaeckast 3aBUCUMOCTBD ““ONTUYECKON IJIOTHOCTH® OT KOHIICHTPAIIMH CYCIICH3HUH.
CriekTpaibHbIE XapaKTEPUCTHKU OKPAIICHHBIX PACTBOPOB, BBIOOP cheToduibpTpa.
Ontuueckas cxema pedpakToMeTpa, paBuiia padoTsl Ha pudope.

Pacuet MonsipHOrO BpalieHus MIOCKOCTH MOJIIPU3ALUHU ONTUYECKH AKTUBHBIX BEILECTB.
Onpenenenue cynb(aToB U XJIOPUAOB METOIOM (HOTOHEDETOMETPUH.

Mertoa kanuOpoBoUHOTro rpaduKa, MpaBmuiia MOCTPOSHUS.

Pedpakromerpuueckuii criocod naeHTUPUKALIMM OPraHUYECKUX BEILECTB.

MeTo1bI TAIOHHOW MIKAJBI, T00ABOK, IPaTyHPOBOYHOTO rpaduka.
doToMeTprudecKre peakliuu, UX TUIIBL.

YcTpolicTBO nosipuMeTpa, Ha3HAaYeHUE aHAIU3aTopa U MOoJIIpu3aTopa.

KpuBsie poTOTYpOUIUMETPHUUECKOTO TUTPOBAHMUS.

[Tpenensr oOHApYKEHUS U JOCTOBEPHOCTH (HOTOMETPHUECKUX METOOB.
JloCTOMHCTBA U HEIOCTATKU pepaKTOMETPHUUECKOTO METOAA aHAIU3A.

CymHocTh XpoMaTorpauueckoro mporecca.

[Tpupoza cBeTONONIOIIEHUS B YIbTPa(HroIeTOBOM, BUIUMOM M HH(PPAKPACHOM YUaCTKaX CIIEK-
Tpa.

Ob6nacTu NpakTUYECKOTro NPUMEHEHUS (PU3NMKO-XUMUYECKUX METOJI0B aHAJIN3A.
Knaccugukarus xpomarorpaguuecKiux METOI0B aHAIH3A.

Mertonpbl pa3aeneHus cmeceit Ta30B, JKUAKOCTEH, TBEPAbIX BEIIECTB, HOHOB.
I'padmueckas 3aBUCUMOCTD “‘ONTHYECKOMN TUIOTHOCTH OT KOHIIEHTPALUU CYCIIEH3UU.
CriekTpabHbIE XapaKTEPUCTHUKH OKpAIlIEHHBIX PACTBOPOB, BBIOOpP cheToduibTpa.
OnTuueckas cxema pedpakromerpa, npaBuia padboTsl Ha pudope.

Pacder MoJIsIpHOTO BpallleHMsI INIOCKOCTH MOJISPU3ALMM ONTHYECKH aKTUBHBIX BEILIECTB.
Onpenenenne cynbhaToB U XJIOPHIOB METOAOM PoToHEDETOMETpHH.

Merton kanOpoBOYHOTO Tpaduka, MpaBuUIa MOCTPOCHHUS.

Pedpakromerprueckuii cnocod uaeHTU(PUKAIIMN OPraHUYECKUX BEIIECTB.

MeTobl 3TaJIOHHO LIKaNbI, J00aBOK, T'PalyHpOBOYHOTO rpaduka.
DoTOMETpUYECKUE PEAKIIUU, UX TUIIBL.

KHCI0THO-OCHOBHOE TUTPOBAHUE. Y KAKUTE CUCTEMY, Ul KOTOPOI TOYKA 3KBUBAJICHTHOCTH
HAaXOJUTCA B KHCIIOW CpEE.

Kakue dakTopsl BIUAIOT Ha BEIMYMHY CKauKa KPUBOW TUTPOBAHUS?

Paccunrats pH B Touke TuTpoBanus, eciu k 100 mut 0,11 HCI no6asusm 90 mit 0,11 pacTBopa
NaOH.

[IpuMeHeHre TUTPUMETPUUECKHUX METOOB B aHAIM3€E MUILEBbIX MTPOJYKTOB.
[Tpsamoe, oOpaTHOE, 3aMECTUTENIEHOE TUTPOBAHUE, 0COOEHHOCTH NPUMEHEHHS.
JlocTonHCTBa U HEAOCTATKU TUTPUMETPUUYECKUX METO/I0B aHAIM3A.

OCHOBHO 3aKOH CBETOPACCESIHUS.

OOmuii mpUHLIHKI ¥ 00J1aCTH TPUMEHEHUs (OTOMETPUUECKUX METOA0B aHAIN3a.
OTHOCHUTEBHBIN U a0COMIOTHBIN MTOKA3aTeNN MPETOMIICHHS Jyda CBeTa.

OnTH4ecky akTUBHbBIE BEIIECTBA.

PU3NYECKUI CMBICI BETMYMH, BXOSLINX B ypaBHEHUE Pases.

OO0nenuHeHHBIN 3aKk0H byrepa-JlamGepra-bepa.

MonspHas pedpakuus, ypaBHenue Jlopenrua-Jlopenua.

['padmyeckas 3aBUCUMOCTD “ONTHUECKOMN MIIOTHOCTH OT KOHIIEHTPAIUH CYCIIEH3UH.
CriekTpabHbIE XapaKTEPUCTHUKU OKPAILIEHHBIX PACTBOPOB, BBIOOP cheToduibTpa.
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64. Ontuyeckas cxema pedpakromerpa, mpaBuia padboThl Ha IpUdOpeE.

65. Pacyet MossipHOTO BpaIlleHHsI IFIOCKOCTH MOJISPU3AIMI ONTHUYECKH aKTUBHBIX BEILIECTB.

66. Uto HazwiBaeTcs TuTpanToM? Beraucnuts Tatp 0,02H pacTBOpa YKCYCHON KHUCIOTHI.

67. O01muMii TPUHLIKIT U 00JIACTU IPUMEHEHUSI TATPUMETPUYECKUX METO/I0B aHAIIM3a

68. OTHOCHTENbHBIE U a0COTIOTHBIE OMIMOKU MPH TUTPOBAHUH.

69. YkaxxuTe TOYHOCTh OTCUeTa 00beMa TUTpaHTa 1o OropeTke. Kakue Bechl U mocyAa UCIOJIb3YIOT-
Csl 1711 IPUTOTOBJIEHUSI pACTBOPOB € TOUHOM KOHLIEHTpaLuen?

70. MonspHas KOHIIEHTpaIUs YKBUBAJICHTA. BeruncianTe HopMambHOCTH pacTBopa, B 100 Mt koTo-
poro conepxkutcs 0,49 r cepHON KUCIOTHI.

71. Kak npaBWJIbHO IPUTOTOBUTH TUTPOBaHHBIN pacTBOp? Kak momyuuts 100 mut 0,1H pacTBopa u3
11 pactBOpa?

72. ®u3nyecKuil CMbICI BETMYHH, BXOJSAUINX B ypaBHeHUE Pares.

Tunoevie pacuemno-ananumuuecKkue 3a0aHuA/3a0auu:

1) Pedpakromerpusi: Beraucnure mo ypaBHeHuto JlopenTia momspayto pedpakmnuio (Rm) nekana,
IIOTHOCTS (p) kKotoporo 0,73 r/mi, n.

2) ®otokonopumerpusi: Paccunraiite ToNIMHY MOTIOMIAOLIET0 cios KioBeThl (L, cm) 11 uzmepe-
HuUs ontuyeckoil mnotHocTH (D) pacTtBopa cynbdara meau, coaepxariero 0,0005r conu B S0Ma pactBo-
pa, EA=4103; D=0,43.

3) Honspumerpusi: BeIYUCINUTh Yroi BpalleHus IUIOCKOCTH MOJIAPU3allMU PacTBOpa, COJIEPIKAILIETO
St ¢ppykro3sl CgH1206 B 200Mim; L=10 cMm, ynenpHOE BpalleHue paBHO

—-92,0°.

4) IlpuroroBienue pactBopoB: Kakyto maccy NaOH cnenyer B3a1h ans npuroroBinenus 250 mi
pactBopa ¢ tutpoMm 0,00485 r/mu. PaccuutaTh MONSPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTAa pPacTBOpa
NaOH, a raxxe tutp NaOH mo H,SOq.

5) O6pabotka pe3ynbraToB TUTpoBaHus: Ckoabko rpammoB HoSO4 comepxutes B 250Mi pactBopa,
eciu Ha TuTpoBaHue 20Mi1 3Toro pactBopa 3arpaucHo 18mi pacrBopa KOH ¢ C (1/z KOH) = 0,09500
MOJIB/I.

Ilpumepuwt 6onpocosé 01a onpoca
Tema 1. XuMHu4YecKHii aHAIU3.
1. XuMHYECKHUH aHaJIN3, €r0 BUILI.
2. KayecTBEHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
3. CTpyKTYpHBIH U CUCTEMHBIN aHAIN3.
4. TlpuknanHple BUJIbI aHATHU3A.
5. IIpUHLIUIIBI AHATTUTHYECKOTO OTIPEAETICHUS.

Tema 2. TuTpuMeTpu4ecKuii aHAJIN3.
1. DkBUBaJIEHT, MOJISIpHAs Macca 3KBUBAJICHTA.
2. MosnsipHast KOHIIEHTPALUs SKBUBAJICHTA.
3. 3aKOH PKBHBAJICHTOB, €r0 MCIIOJIb30BAaHIE B THATPUMETPHUECKOM aHAITU3E.
4. CraHnapTHBIH pacTBOp, IEPBUYHBINA 1 BTOPUYHBIA CTaHIAPT.
5. TpeboBaHus K peaklUIM TUTPUMETPUUECKOTO aHAJIN3A.

Tema 3. ®u3nKo-XUMHYECKHE METOABI AHAJIN3A.

1. KakoBbI OCHOBHBIE OCOOCHHOCTH (PU3NKO-XUMHUECKUX METOJOB aHaIu3a?

2. Yro npexacrasinser co00i HeECTPYKTUBHBIN U JIOKAJIbHBIA aHAIN3?

3. KakoBbI 00J1aCTH MPAKTUYECKOTO IPUMEHEHUS (PU3NUECKUX METOI0B aHAIN3a?

4. Kakue cBoiicTBa BellecTBa MPaKTUYECKH PEeaTU3yIOTCS B KAUeCTBE aHAIIUTUYECKOTO cUrHaia?

5. Kakne oCcHOBHbBIE IIPHEMBI aHAJIN3a UCIOJIB3YIOTCS B KA4ECTBE MPSAMBIX METOAOB OINPENEICHUS
BelecTna?
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Tema 4. PeppaxkTomerpusi.

OOmwmit mpUHIKI 1 00JIACTH TPUMEHEHHUS pePaKTOMETPHUIECKOTO METO/1a aHAIK3a.
OTHOCHUTENBHBIN M a0COIOTHBIN MMOKa3aTeH MPEJIOMIICHUS JTy4a CBETa.

VY nenpHas pedpaxius, ypapHeHue HetoTona-Jlammaca.

Momsipuas pedpakuus, ypaBuenue Jlopenrua-Jlopenma.

AJIUTUBHOCTH MOJISIPHBIX pePpPaKIIHii.

orwbpE

Tema 5. Ionsipumerpus.
1. OnTHyYecKu aKTUBHbBIC BEIECTBA.
2. ITnockoCTh MoJspU3auu.
3. @aKTOpHI, BIUSIONIME HA TNIOCKOCTh MOJISIpU3AIIH.
4. MOHOXpOMATHUYECKUM U TOJISIPU30BAHHBIN CBET.
5. Haznauenwue cBeTopuibTpa.

Tema 6. ®oTomeTpus.

1. Yto Ha3biBaeTcs KO3(PPHUIMEHTOM MPOMYCKAHUS U ONITUYECKOM MIOTHOCTHIO?

2. Kakumu ypaBHGHUSIMH BBIPQ)KAeTCS OCHOBHOW 3aKOH cBeromoriamnieaus byrepa-JlamGepra-
bepa?

3. Urto 03HavaeT CBOMCTBO aIIUTUBHOCTH OINTUYECKOH IIIOTHOCTH?

4. JleiicTBre Kakux (PaKTOPOB MOXKET MPHUBECTH K HAPYIICHUIO JHHEHMHON 3aBUCUMOCTH OITHYE-
CKOM TJIOTHOCTHU OT KOHIICHTPALIUU PACTBOPOB?

5. KakoB ¢usnuecknii cmbici MossipHOro Ko3ddunuenta nornomnieHus? Kakue (akTopbl Ha HEro
BIUSIOT?

Ilpumepvt munogwvix 3a0anuil 0,11 KOHMPOJIbHOU padomul
Tema 1. Xumnueckuii aHaaus
1.Tutp pactBopa — 3710:
1. 4rc0 rpaMMOB PacCTBOPEHHOIO BEUIECTBA B 1 JI pacTBOpA;
2. YUCIIO TPaMMOB PacTBOPEHHOTO BelleCTBa B 1 M1 pacTBopa;
3. 4KMCcII0 MOJIEH PACTBOPEHHOIO BEUIECTBA B | MII pacTBOpa;
4. yncio MoJie pacTBOPEHHOTO BELECTBA B 1 J1 pacTBOpa. KOHIIEHTpAIHS;

2.I1pu TUTPOBAHUH 3aMECTUTEIIS UCIIOJIB3YIOT:

1. nBa TUTpaHTa;
2. BCIOMOTaTEIbHBIM peareHT, B3auMOJICHCTBYIONTUN C OTIPEIEIIEMbIM BEIIECTBOM;
3. peareHt, B3auMOJCHCTBYIOIINI C TUTPAHTOM U ONPEIEISIEMBIM BEIIECTBOM;

3.1 KOTMYeCTBEHHOM XapaKTepUCTHUKU CTAaHIaPTHBIX PACTBOPOB TUTPAHTOB UCIIOIB3YIOT THTP COOT-
BETCTBHUSI, KOTOPBIN:

1. cooTBeTcTBYET 1 T OnpeaensieMoro BEeuecTBa;

2. IOKa3bIBAaET MACCY OINPEIEISIEMOr0 BEIECTBA, B3aMMOICHCTBYIOIIETO C 1 MJI TUTPaHTa;

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

4. paBeH OTHOILIEHUIO MAacChl PACTBOPEHHOI'O BEIIECTBA K 00bEMY pacTBOpa

4.®DakTop SKBUBAIEHTHOCTH — 3TO KO3(PPUIIMEHT, MOKa3bIBAIOIINNA KaKas 4aCcTh Y4acTBYIOIIEH B peak-
LMY YaCTUIbl SKBUBAJICHTHA:
1. ogHOMY TIPOTORHY;
2. OIHOMY HEUTpPOHY;
3. OJTHOMY DJIEKTPOHY;
4. 1 M1 TUTpaHTAa.

5.Kakoit o6bem 0,05 M NaOH tpebyercs s Heitrpanuzanuu 100 M 0,1 M HCL:
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1. 200 mum;
2. 20 M
3. 100 mum;
4.5 mm.

Tema 3. PU3NKO-XUMHYECKHE METOALI AaHAJIHN3A
1. B ocHOBE pedpakTOMETPHUUECKOTO METOA JICKHT:
1) crtocoOHOCTH PaCTBOPOB MPOBOJUTD FIEKTPUUCCKUN TOK;
2) criocoOHOCTH ATOMOB M MOJIEKYJI TIOTJIONIATh JIEKTPOMArHUTHOE U3ITyUEHUE;
3) crtocOOHOCTH Pa3IUYHBIX BEIIECTB MO-PA3HOMY MPEIOMIISATH MTPOXOASIIHNIA CBET.

2. Ha pedpakromeTrpe onpenesor:
1) onTHyeCKyIO IIOTHOCTB;

2) mokasareib MPeJIOMIICHHUS,

3) pH pactBopa

3.Kak u3aMeHsieTcst mokas3aTelb IpeIOMIICHUS TIPY TTOHKEHUHN TeMITepaTypsl ?
1) A HEKOTOPBIX BEIIECTB BO3PACTAET, AJS APYTUX-YMEHbBIIIAETCS

2) CHIKaeTCs

3) He u3MeHseTcs

4) Bo3pacraer

4. Kakue GakTophl BIUSIOT Ha MOJISIPHYIO PepaKiuio ?

1) mokazaresp NeJIOMIIEHHS, arperaTHOE COCTOSIHUE, TNIOTHOCTD
2) MoJIeKyJIsIpHasl Macca, TeMIeparypa

3) nmokasaresb IpeIoOMIIEHUs, MOJIEKYJIsIpHAs Macca, INIOTHOCTh
4) remneparypa, IIOTHOCTh

5.Kax u3mensiercst mokasarenpb IpeJoMIIEHUS TIPYU YMEHbBLICHUH JTMHBI BOJIHBI BXO/SILEro cBeTa?
1) yBenuuuBaercs ?

2) yMeHbIlIaeTCst

3) He u3MeHseTCs

4) xapakTep U3MEHEHUS 3aBUCUT OT CBOMCTB BEILIECTBA

Temamuka zpynnoguix u/uiu UHOUBUOYATbHBIX NPOECKMOG:
1. Metoap! aHanmM3a B OLIEHKe MTOKa3aTelNeil KauecTBa MUILEBBIX MPOTYKTOB.
2. IlumeBsie MPOTYKTHI 110 MPU3HAKY HAa3HAUCHUS:
- 1e4yeOHO-TUeTHYECKHE U JIeUeOHO-TIPOPHUIAKTHUECKUE TPOIYKTHI;
- IPOAYKTHI, TIPEAHa3HAYCHHBIC IS TUTAHUS JIETEH;
- (DyHKIIMOHAJIbHBIE TUILEBBIE MPOTYKTHI:
e 00OTranIeHHBIC TUIIEBbIC TPOIYKTHI;
(bu3nOIOTHUECKH PYHKIIMOHATBHBIEC TUIIEBbIC HHTPETUCHTHI,
POOMOTHYECKHE MTUIIIEBBIC TIPOTYKTHI;
NpOOUOTHKH;
npeOHOTHKH,
CUHOMOTHUKHU.

20



TunoBasi CTPyKTypa 3a4e€THOIO 3aJaHUS

Haumenosanue OUECHOUHO020 cpe()cmea

Maxkcumanwvnoe Koiuuecmeo

oannos
Bonpoc 1. KucioTHO-OCHOBHOE TUTPOBAHUE. Y KAKUTE CUCTEMY, JIJIS 10
KOTOPO# TOYKa SKBUBAJICHTHOCTH HaXOJUTCS B KUCIIOHN cpejie.
3aoaua 1. Peppakromerpusi: Beraucnure mo ypaBHeHuto JlopeHTia
MossipHyto pedpakmuto (Rm) nekana, mmotHocTh (p) kotoporo 0,73 10
/M, .
3aoaua 2. ®oTtokonopumeTpusi: PaccuuTaiiTe TOMIIMHY MOTJIOIIA0-
uiero ciost KroBeTsl (L, cM) 151 n3MepeHust onTHUeCKON IUIOTHOCTH 10
(D) pactBopa cynbhara meau, conepxariero 0,0005t comu B SOM
pactBopa, EA=4+103; D=0,43.
3aoaua 3. llonspumerpus: BBIYHCIUTH Yroy BpallleHUsl IUIOCKOCTU
MOJIAPU3alliK  pacTBOpa, cojnepxkamiero St ¢pykro3sl CeHi20 B 10

200mit; L = 10 oM, yaensHoe Bpamienue pasao —92,0°.
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IToxa3aTenn u KPUTECPHUH OICHUBAHNA IVIAHUPYEMBIX PE3YyJIbTaTOB O0CBOCHUSA KOMHeTeH]_lI/Iﬁ n pe3yjibTaToB Oﬁy‘IEHI/Iﬂ,

IIKaJIa OHCHUBAHUSA

Ta0nuua 6

Yposens ocBoe-

NHaukaTop 10CTHIKEHUS KOMIIe- Kpurepun
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, XHMHUUECKHX, (PH3HKO-
CJIEIOBAaHHUN €CTECTBEHHBIX HAYK METO/IBI aHANIN3a JUIS Pa3pabdoTKH, | XUMHUYECKHX U OHMOJIOTHYECKUX METOJOB /IS
JUTSL pelIeHus 3a1a4 Mpodeccro- HCCIIEOBAaHHUHN M 3KCIIEPTH3bI IPO- | MHCTPYMEHTAIBHON OIICHKHU ITOKa3aTelNei
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 TOKa3aTesael pU3NKo-MeXaHUYeCKUX
(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
OCHOBHBIE 3aKOHBI 1 METOZIBI UC- | (PU3MKO-XUMHYECKNE U XUMUYECKHE | OCHOBBI (PU3NYECKUX, XUMUUECKHX, (PU3UKO-
CJIEZIOBAaHMN €CTECTBEHHBIX HAYK METO/Ibl aHANIN3a JUIS Pa3pabdOTKH, | XUMHUYECKHX U OMOJIOTHYECKHX METOJIOB JIJIS
JUTSL petIeHus 3a/1a4 mpogeccro- HCCIIEIOBAaHUH M AKCIIEPTH3bI IPO- | MHCTPYMEHTAIBHON OIIEHKH IOKa3aTelei
HaJIbHOW JIeSITEIbHOCTH JYKIUH OOIIECTBEHHOTO IIMTAHUSA U | KadecTBa U 0€30MaCHOCTH MPOIyKINH
70 -84 «XOpOIIO»/ HCTIONB3YEMOTO CHIPhS
OanoB «3a4TEHO YMeeT ¢ HE3HAYUTETLHBIMHU 3aMeYaHUSIMU:
MPOBOJINTH CTaH/IAPTHBIE UCTIBITAHUH 110
OIIpe/IeNIeHHIO TIoKa3aTenelt Gpusmko-
MEXaHUYECKUX U (PU3UKO-XUMHUIECKUX
CBOMCTB HCITOJIB3YEMOTO CHIPHS, Momydadpu-
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 Pa3paboTKH, | XUMHYECKHX U OMOJIOTHYECKUX METOJIOB JIJIS
JUISL pelieHus 3a1a4 npogeccro- HCCIIEIOBAaHUH M DKCIIEPTH3bI IPO- | MHCTPYMEHTAIBHOW OIIEHKH IOKa3aTelei
50-69 | «yioBteTBOpUTEIBHOY/ HaJIbHOW JIeSITEIIbHOCTH JYKIUH OOIIECTBEHHOTO IIUTaHUS U | KadecTBa U 0€30MaCHOCTH MPOIyKIUH
6aoB «3a4TCHO» HCTOTIL3YEMOTO CRIpBA
YMeer Ha 02a30BOM YPOBHe, ¢ OLIHOKAMU:
MPOBO/INTH CTaH/AAPTHBIE UCTIBITAaHUH 110
OTIPEICTICHUIO TTOKa3aTenel hu3HKo-
MEXaHWIECKUX U (PH3UKO-XUMHIECKUX
CBOMCTB HCIIOJIb3yEMOTO CBIPhS, Oy (hadpu-




KaTOB U 'OTOBOM NPOAYKIUU NTUTAHUS

MEHee
50 6an-
JIOB

«HEYAOBIICTBOPUTEIBEHOY»/
«HE 32YTECHO»

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,
HCCIIEIOBAaHUN M DKCIIEPTH3HI MPO-
IOYKIHH OOIECTBEHHOTO MUTAHUS U
HCIIONB3yEeMOTO CHIPBS

He 3HaeT Ha 6a30BOM YpOBHe: OCHOBBI (hU-
3MYCCKUX, XUMUICCKHUX, (PU3HKO-XUMHUUCCKUX
1 OMOJIOTHYECKUX METOIOB JIJIsI 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(haOpPUKAaTOB ¥ TOTOBON NPOAYKIIMU
U TaHUsA

Kommerennuu e
c(hOpMHUPOBAHEI
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MMWHHUCTEPCTBO HAVKH U BBICHIEI'O OBPA3OBAHMS POCCUMCKOM
OEJIEPAILIN
®denepanbHOE TOCYIAPCTBEHHOE OFO/PKETHOE 00pa30BaTebHOE —YUPEKICHUE BBICIIIETO
00pazoBaHus
«Poccuiicknii 5)kOHOMUYECKUM yHUBEpcuTeT uMenu . B. Ilinexanosa»
Kpacuonapckuit punuan POY um. I'. B. Ilnexanosa

(DaKy.TIBTeT 9KOHOMHWKH, MCHCIPKMCHTA U TOPTOBJIN

Kadenpa Toprosim u 00111eCTBEHHOTO MTUTAHUS

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

Kpacnonmap — 2022 r.
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1. Heas 1 3a7a4u IMCHMIJIMHBI:

Ilenp yueOHOM IOUCHMIUIMHBI «AHanumuueckas Xxumus U QU3UKO-XuMudeckue memoosl
aManu3ay: yCBOCHUE TOHATHH, 3aKOHOB, METOOB MCCIIEIOBAaHMS U aHaIW3a B 00JacTH AHaIH-
TUYECKOM XUMMM U (U3UKO-XUMHUECKUX METOJOB HCCIEI0BaHMs, NIPUOOpPETEeHNEe YMEHHUH HX
UCIIOJIB30BAaHUs IIPU OCYLIECTBICHUM KOHTPOJIS IIPOU3BOACTBA IIPOMYKLIMM IIUTAHUSA, UL pas-
pabOTKH, UCCIEOBAHUMN U SKCIEPTU3bI NIPOAYKIMH OOIIECTBEHHOTO MUTAHUS U MCIIOJIb3YEMOI0
CBIPbsI, TT0y(haOpUKAaTOB U TOTOBOM MPOAYKIIUH OOIECTBEHHOTO MUTAHUS MAacCOBOT'O M3TOTOB-
JICHUS U CHIELUAIM3UPOBAaHHBIX MMHUILEBBIX IPOAYKTOB.

3&,[[3‘11/1 yqe6H0171 JUCHUITIIMHBI «Aunanumuueckas xumus u qbu3u1<0-xumuttec;<ue Memoobl
ananuzay):

- U3Y4YCHHE CIIEIYIOIIUX OCHOBHBIX Pa3/ej0B aHAIUTUYECKOM XUMHH VISl UCIIOJIB30BAHUS
B OLICHOYHOM U JKCIEPTHOMU ACATEIBHOCTH TOBAPOBEAA B KAUECTBE MHCTPYMEHTA IIPU UCCIIE0-
BaHUM OLIEHKU KayeCcTBa, IKCHEPTU3bl HCIIOJIB3YEMOTO ChIpbs, 0Iy(haOpuKaTOB ¥ TOTOBOM MHpo-
JYKIMKM OOLIECTBEHHOTO MUTAaHUSI MACCOBOTO M3TOTOBJICHUS U CIIELUATM3UPOBAHHBIX MUILEBBIX
IIPOJYKTOB:

- TPAaBUMETPUYECKUN U TUTPUMETPUUECKUI aHAIIN3;

- PEOJIOTHYECKHE METOIbI HCcCIen0BaHus. BsaskocTs. Bucko3sumerper,

- OIITUYECKHE METOBI;

- JIIEKTPOXUMHUUYECKNE METObI UCCIICJOBAHMSI,

- DKCTPAKL U,

- Xpomarorpadusi.

2. ConeprxaHue TMCUUTILTHHBI:

Ne

u/n HaunmenoBanue pa3nesioB / TeM AUCHUNIHHBI

1 cemecTp

Temal. Hpez[MeT, MCTOJBI, IICJIN, 3aaa9n JUCIHUITIINHBI

Tema 2. I'paBUMeTpHUYECKUI U TUTPUMETPUUECKUIN 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

Tpya1oeMKOCTh TUCHUIJIMHBI COCTABJIACT 2 3.¢. / 72 yacoB

®Dopma KOHTPOJISI — 3auem
CocraBuTeb:

Cr. npenogasarens Kadeapbl TOProBIN U OOIECTBEHHOTO MUTAHUS
Kpacnonapckoro ¢punuana POY um. I'.B. [Inexanosa J1.P. llInep6ep
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