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1 Ilnannpyembie pe3yabTaThl 00y4eHHUsI 10 AUCHHUILIMHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTraTamu ocsoenuss OITOII

1.1 lean v 3aga4M TUCUUILIMHBI
bakamaBp mo HampaBnenuto moaroroBku 19.03.01 buorexHonorust OMKEeH OBITh
MOJITOTOBJIEH K MIPOU3BOACTBEHHO-TEXHOJIOTHIECKOM u Hay4YHO-HCCIIE0BATEIbCKOM
JEeSITEILHOCTH.

Heap aucuuniauHbl — cHopMHUpPOBATh Y OOYYAIOIIMXCS 3HAHUS, YMEHHUS W HABBIKU B
COOTBETCTBHH C (DOPMHPYEMBIMU KOMITCTCHIIMSIME I10 ITOJATOTOBKH CICIIHATUCTOB, B IOJHOM
Mepe BIAJCIONIMX OCHOBHBIMU TEXHOXMMHUYECKMMHU METOJAAMHM W TIpUEeMaMHu MPOBEICHUS
AKCIIEPUMEHTATBHBIX HCCIICTOBAHUH, CIIOCOOHBIX OCYIIECTBIIATH KOHTPOJIb TEXHOJIOTHUCCKHX
MPOIIECCOB € MCTOJIh30BAaHUEM TEXHMUYECKUE CPECTBA ISl U3MEPEHUS OCHOBHBIX MapaMeTpOB
OMOTEXHOJIOTHYECKUX MPOIIECCOB, CBOMCTB CHIPhS U TPOTYKIIHH.

3agauu AMCUMIIMHBI:

- OCBOCHHE OOYYAIOIIMMHUCSA TCOPCTHUYSCKUX M MPAKTHYCCKHX OCHOB (DHU3HKO-
XUMHUYECKUX METOJIOB aHAJIH3a;

-popMUpOBaHUE TPAKTHUYCCKUX HABBIKOB B IMOJTOTOBKE, OpraHW3aIlMH, BBIMTOJHCHUU
XUMHUYECKOTO JabOpaTOpHOTO OSKCIEPUMEHTa, BKJIIOYAas HCIOJIb30BAaHHE COBPEMEHHBIX
puOOpoOB M O0OPYJOBaHUSA, B TOM YHUCJIC TPUBHTH NPAKTHYCCKUE HABBIKH, 3HAYMMBIC IS
Oymy1ieit mpodeccuoHANIbHOMN 1eATeTbHOCTH;

- pPa3BHTHEC HABBIKOB IPOBEICHUS KOHTPOJISI MTAPAMETPOB TEXHOJOTHICCKOTO MpoIiecca
C WCTOJh30BAaHMEM TEXHUYECKHE CpEJACTBA /s HW3MEPEHUS OCHOBHBIX I[apaMeTpoOB
OMOTEXHOJIOTHYECKUX MPOIIECCOB, CBOMCTB CHIPhS U TIPOTYKIIHH.

- o0ecrieyeHWe  BBITIONHEHUS  OOyYalOUIUMKCS ~ JTAOOPaTOPHOTO  MPAKTHKYMa,
WUTIOCTPUPYIOMIETO CYNTHOCTh JUCIUIUINHBI «DH3UKO-XUMUYECKHE METOIBl HCCIICIOBAaHUN B
OHMOTEXHOJIOTHUI»;

- (GopMUpOBaHHWE HABBHIKOB T'PAMOTHOTO H PAIMOHAIBHOTO O(MOPMIICHHUS BBITIOJTHCHHBIX
AKCIIEPUMEHTATBHBIX PpaboOT, 00pabOTKH pEe3yNbTaTOB OJKCIEPUMEHTA; HAaBBIKHM pPabOTBHl C
y4eOHOM, CTPABOYHON XUMHUYECKOH JINTEPaTypOil.

1.2. KoMnereHUu U MHAMKATOPbI UX T0CTHKEHUI
NJ-2 TIK-1 Hcnonb3yeT TEXHOXUMHUYECKHE U JabOpaTOpHbIE METOJbI KOHTPOIS KayecTBa
CBIpbs, TMOTy(PaObpUKaTOB W TOTOBOM TMPOIYKIIMM B TIPOU3BOACTBE OHOTEXHOJIOTHYECKOM
MPOJIYKIIMH JIJISI TAIIEBON MPOMBIITUIEHHOCTH

Kon n HanmeHnoBanue
HHARKATOPa ®opmupyemsie 3YH
JOCTHKEHUS
KOMIETEHINH
NA-2 TIK-1 3HaHUS OOyuaronuiicst A0JDKEH 3HAaTh NPUHLUIBI (U3HKO-XMMHUYECKHX H
HUcnons3zyer 71ab0paTOPHBIX METOJIOB KOHTPOJIS KayecTBa CBIPbA,
TEXHOXUMHUYECKHE U nonyGaOpuKkaToB ¥ TOTOBOM INPOAYKIMH B  IIPOM3BOJACTBE
na0opaTOpHbIE METOJBI OGMOTEXHOIOTMYECKOM MPOAYKINH ISl MTUIIEBOH MPOMBIIIJICHHOCTH
KOHTPOJIS KadecTBa (b1.B.J1B.02.02, TTK-1 -3.2)
CBIpbS, YMEHUs OOyuatonmuiicss IODKEH YMETh IPOBOAWUTH KOHTPOJIb KadecTBa
oy haOprKaToB u CBIPBs, TONy(paOPUKATOB M TOTOBOW TMPOAYKIIMH B IIPOM3BOJACTBE
TOTOBOM MpPOAYKLUHU B OMOTEXHOIOTHYECKON MPOAYKIIUH IS MMUIIEBOM MPOMBIIIICHHOCTH
MIPOU3BOJICTBE TEXHOXMMHUYECKUMHU U J1JaDOpaTOpHbIE METOJaMU
OMOTEXHOIOTHYCCKOMH (b1.B.J1B.02.02, I1IK-1 -V¥.2)
MpOoaYyKINH I HaBBIKA O6yqa}omm710}1 IOOJDKEH  BJIQJIETh  HaBBIKAMU MIPOBEACHUS
MHIIEBOH XHMHYCCKOTO aHajiu3a (PU3MKO-XHUMHUCCKUMH M J1a00paTOpHBIMU
IIPOMBIILITIEHHOCTH METOAAMH CHIPhS, TONYy(paOpPUKaTOB W TOTOBOM NPONYKIHHA B
npomn3BoJicTBe OmorexHomormueckor mpoxykmmu (b1.B.J1B.02.02,
ITK-1 —H.2)




NJ-2ITK-2 TIpoBOAMUT UCHIBITAHUS C MOMOIIBI0 (PUINIECKUX, XUMUYECKUX, OMOXUMHUECKUX H
MHUKPOOHOJIOTHUECKUX UCIIBITAHUHN B MENIAX 00ECIeUeHUs] KaueCcTBa MPOIYKIIUA B COOTBETCTBUH

C TCXHOJOTMYCCKMMH MHCTPYKIMAMU

KO,Z[ 1 HAUMCHOBAHUC

HHAKATOPA ®opmupyemsie 3YH

JIOCTIDKCHUS

KOMITETEHIIHH
nJa-2 IK-2 3HAHUS OOyyaronmuiicss JOJDKEH 3HATh TNPHHIUNBL (U3UKO-XUMHYCCKUX
[IpoBoaUT HCIIBITAHS C METOAOB aHANW3a, WCHOIB3YEeMBIX U1 TPOBEPKH KadecTBa
ITOMOIIIBIO MPOAYKIMH B COOTBETCTBUM C TE€XHOJOTMYECKHMMH HHCTPYKLMSIMHU
(busnyeckux, (b1.B.IB.02.02, [IK -2 -3.2)
XHUMUYECKUX, YMCHUS OO0yyaroniuiicst TOJKEH YMETh TIPOBOJUTH UCIBITAHUS C TIOMOIIBIO
OMOXUMHYECKHUX " (DU3BHKO-XMMUYECKHX METOIOB JUIST oOecrieueHusT KadecTBa
MHUKPOOHOIIOTHIECKUX MPOAYKIINA B COOTBETCTBHH C TEXHOJOTHUYECKUMH WHCTPYKIHSIMH
WCTBITAHUH B LEISIX (b1.B.IB.02.02, TIK -2 -V.2)
obecrieueHnsl KadecTBa HaBBIKHA OOyyvaronmuiics  JOJDKCH  BJIAJACTh  HAaBBIKAMH  MPOBCACHUS

NpOoAYKINH B XAMHYECKOTO aHaiu3a Ig obOecredyeHus KadecTBa OpOoYKIIMU B
COOTBCTCTBUH C COOTBETCTBHUHA C TCXHOJIOTMYCCKUMHU MHCTPYKIUIMU
TEXHOJIOTHYECKHMU (b1.B.[1B.02.02, I1K -2 —H.2)

WHCTPYKUHUIMU

JucuumimHa «PU3UKO-XMMHUYECKHE METObl KOHTPOJISI KauecTBa ChIpbsS M TOTOBOMH
MIPOIYKITUI» OTHOCHTCSI K BApUATHBHOM 4aCTH OCHOBHOM NpodecCHoHaIbHON 00pa3oBaTebHON

2. Mecto aucunmimnbl B ctpykrype OITIOIT

porpaMMsbl OakanaBpHara.

O0vem muctuIuIHHEI cocTaBisieT 6 3adeTHeIx eauHul (3ET), 216 akamemMudecknx 4acoB

3. O0béM TMCUMILIHHBI M BUBI Y4eOHOH padoThI

(manee yacoB). J{MCUUIUIMHA U3yYaeTCs:
ouHas hopma oOydeHus B 7 cemecTpe.

3.1 Pacnipenesienne o0beMa JMCHUIIJIMHBI 110 BUIaM y4e0HOIl padoThI

KomugectBo

Bun yue6HO# paboTh 4acoB
KonrakTHasi padora (Bcero), B TOM 4Mcje NPaAKTHYECKAS 96
MOATOTOBKA
Jexyuu (JI) 36
Jlabopamopnule 3ansmusi (J13) 54
Konmponv camocmoamensroii pabomut (KCP) 6
CamocrosrenbHas padota odyyaromuxcs (CP) 120
KoHTpoan 3auer
Hroro 216




4 Kpartkoe coaep:xkaHue ¥ CIHIIIHHBI

Pazpen 1. IIpeamer M 3aga4um Kypca, OCHOBHbIE IOHATHS M MPOOJIEMBI.
Metposoruss XMMHYECKOI0 aHAJIM3A

OCHOBHBIE TIOHATHSI AHATTUTUYECKOTO KOHTPOJISA, BUBI P00, TpobiemMsl mpodooTdopa u
npoOONOATrOTOBKH, TPaAyUpOBKAa M TOCYAAPCTBEHHBIE CTaHAAPTHbIE OOpa3Ibl, «Xopolias
nabopaTtopHass TMpakTUKa» UM OONIME TMPUHIMMBI [OJYyYEeHUs MPaBWIbHBIX pPE3yJIbTaTOB
u3MepeHus. V3MepurenpHas aHalWTHUeCKas Mocyla. MepHble KOJIObl, OIOPETKH, MHIETKH.
Knacc rounocTtu. KanubpoBka XuMHueckoi mocybl.

MeTtponoruueckue acnekTbl XMMHUYECKOrO aHaiu3a. AHalnW3 Kak OCHOBHOE CpEACTBO
OTpezieNieHUs] COOTBETCTBUS BELIECTB W MaTepHalioB, TPEOOBAHUSAM HOPMATHBHO-TEXHUYECKOU
JIOKYMEHTAIMH, I0Ka3aTelsIM KauyecTBa BbIITYCKAaEMOW MPOTYKIUH.

Mertponoruyeckue mnapaMeTpbl XUMHYECKMX pEaKlIUi, aHaJTUTHYECKUX MpPUOOPOB U
u3Meputeneil. ['ocnpoBepka aHamuTHYeckux MpudbopoB. HacTpoiika n kanubpoBka mpudbopos.

3amaun  xuMuyecko  metposiornu. OrmpeneneHMe W pacyeT  IPABHIBHOCTH,
BOCIIPOM3BOAMMOCTH XUMHUECKOro aHanmu3a. OneHKa MpaBUILHOCTH aHAMTUYECKHX MPHOOPOB
U U3MepuTeseil 1 ux kanuopoBKa.

MaremaTtnueckass 00paboTKa pe3yinbTaToB  SKCIEpUMEHTa. Bocmnpon3BoaAMMOCTS,
MPaBUIBLHOCTH, OMUOKH (CITyJaifHbIe, CHCTEMAaTHUECKHE, TpyObIie mpomMaxu). PesynpTaTr ananmsa,
JoBepUTeNbHBIH uHTEepBall. KoMnbioTepHoe obecnieuenue: npumenenue [19BM s o6paboTku
pe3yJIbTaTOB U3MEPEHUH, pacyeT MapaMeTpoB, XapaKTEPU3YIOUINX UX IOCTOBEPHOCTb.

Pa3znen 2. ®uU3uK0O-XMMHYECKHE METOAbI AHAJIN3A

Onmuueckue memoovl ananuza. DOU3NUECKUE OCHOBBI CBETa. OIJIEKTPOMArHUTHBIC
cnekTpel. Buaumas cnektpockonus. Buibl B3auMoaeCTBUS 3JEKTPOMArHUTHOIO U3JIY4YEHUS C
BEILIECTBOM.

Pedpaxromerpus. 3axkon Caemnu. [lokazarens mpenomiieHus, MOJTHOE BHYTPEHHE OTPaKCHHE.
Mertoabl pacyera KOHLEHTpAlMM B peppakTOMETPUU: METOJ TpaJlyHpOBOYHOr0 Trpaduka,
TaObIMYHBIA MeToJI, 10 hopMyJiaM, peppakToMeTpuyeckomy gaktopy. Peppakromerp: npuHmn
JIEUCTBHUs, YCTPOUCTBO, TEXHUKA ITPOBEACHUS U3MEPEHUN.

[Tonsspumertpus. 3akoH bro. OnTryeckn akTUBHBIE BELIECTBA, YTOJ BPAILICHHUS, MOJISPU3ALN
cBeTa. MeToapl pacueTa KOHUEHTpauu B nossgpumerpun.  [longpumerp: npuHIun nencTBus,
YCTPOWCTBO, TEXHUKA ITPOBEACHNS N3MEPEHUN.

Mukpockonus. Y cTpoHCTBO MUKPOCKOIIA, BUJIBI MUKPCOKOIIOB.

CBsi3p CTpOEHHs BEIIECTBA C IMOTJIOUICHHEM 3JEKTPOMAarHUTHOTO W3Iy4YeHHs. ATOMHBIE U
MOJICKYJISIPHBIE CIEKTPbl. ATOMHO-3MHUCHOHHAass M aTOMHO-a0COPOLMOHHAS CHEKTPOCKOIHS.
[InameHHass W DJIEKTpOTEpMHUYECKas  aToMM3auusa..  MOJEKyJsipHass  JIEKTPOHHAas
cnekrpodoTomerpus. BriBog 3akoHa byrepa-JlamGepra-bepa. AmnmaparypHas peanu3anus
METOJI0B criekTpopoTomeTpun. diyopeciieHTHas CIEKTPO(HOTOMETPHSL.

Onexmpoxumuueckue Memoosl. DIEKTPONPOBOAHOCTh PACTBOPOB  DIEKTPOJIUTOB.
VYnaenbHass W OSKBUBAJICHTHAs JJIEKTPOINPOBOJHOCTb, HMX HM3MEHEHHME B 3aBUCUMOCTH OT
KOHIIEHTPAIUK CIa0bIX U CHJIBHBIX 3JIEKTPOJIMTOB. 3aKoH pa3daBineHus OcBanbia Ui cadbIX
AJEKTPOJIUTOB.

Onextpoa. Bo3HMKHOBEHHE MOTEHLMala Ha TpaHule ABYX ¢a3. CtpoeHue IBOWHOTO
JNIEKTPUYECKOrO CJIOS Ha MOBEPXHOCTH pasjiela METAJLI-PACTBOP B 3aBHCUMOCTH OT IPHUPOJIBI
MeTajula U cocTaBa 3JeKTpoauTa. OOpaTUMbIe 1 HEOOpaTUMBIE IEKTPObI. DIEKTPOIBI IEPBOrO
1 BTOPOTO POJIa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, MOHCEIIEKTUBHBIE JIEKTPOIbl. Peakuyu Ha
anekrponax. YpasHenue Hepucra-Tropuna. CranpapTHble 3JIEKTPOJHBIE MIOTEHLIHAIBI.
Bonopoansrit anektpoa. Psn HanpspkeHuid. ["albBaHMUECKUNA SJIEMEHT M €T0 3JICKTPOJABUKYIIAs
cuna (D/1C). D/IC kak pa3HOCTh MOTEHIHMAJIOB 3JIEKTPOJOB B 0OpaTHUMOM mpoliecce. MeTon
MIPSAMOM OTEHIIMOMETPUU Y TOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.

Xpomamoepaguueckue  memoov..  Duznyeckue — NPUHLUIB  Xpomarorpaduu.
XpoMmartorpaduueckas KOJIOHKAa KaK COBOKYIHOCTb TEOPETHUECKHMX TapeloK M IpocTeHIIast
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MOJIeNIb XpoMaTorpaguueckoro pasneneHusi. OCHOBHbIE MOHATHS XpoMarorpaduu U e€ BUIbL.
AnmapatypHoe oQopmileHHe KHAKOCTHOro Xxpomarorpada. Pexumsl pazgenenus. Coctas
NOJBMXKHOM (a3bl. Bunabl HemoJaBMXKHOM (a3bl. JleTeKTOphl B KMIKOCTHOW Xpomarorpaduu.
[Ipumepsr onpenenenuii. KoHcepBaHTHI, caxapo3aMEHWUTENN, MHUKOTOKCHHBI U Jp. MoHHas
xpomarorpapuss kak Bux BOXXX. Buabl nonnoit xpomatorpaduu. Hemoasmkubie (asbl.
[TonBwxkHble (a3bl MpU HCMHOIB30BAHUM IMOJABUTEIbHOW KOJOHKU. lloaBukHble ¢azbl mpu
pabore 0e3 TMOAABUTENBHOW KOJOHKU. JIeTeKTop MO 3IEKTPONPOBOAHOCTH. IIpumepsl
MPUMEHEHUsT HOHHOM xpomatorpaduu. Buasl razoBoil xpomatorpaduu. IIpuHnunuanbHoe
YCTPOMCTBO ra3oBOro xpomarorpaga. AacopOIMOHHAsA U Ta305KUAKOCTHAs XpoMaTorpadus u eé
npeumytiectsa. [lonsmwxkHas ¢aza. Henonsuxkubie (a3pl. HaOuBHBIE M KanWUISIPHbIE KOJOHKH.
[Tpobnema BBo1a MpOOBI U TPalyMpOBKH. XpomaTorpaguueckie JeTeKTOpHI.

Paouomempuueckue ~ memoovr auanuza. Puznyeckue OCHOBBI paauanuu. Bupisl
paguoakTUBHOrO pacnaga. IlpuHnunuaneHas anmaparypHas peanusanus. lcnosb3yemsie
neTekTopbl.  PeHTreHoBckas cnektpockonus. M3mepenuwe pannoakTHBHOCTH. Paccesnue,
IIpeJIoOMIIEHUE U oTpakeHue. Panuomerpudeckue Meroasl. Buabl paairoakKTUBHOIO U3IIy4CHMUS.
AmnmnapatHoe oopmiieHHe TPUOOPOB.
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