banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — duiiai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ectTeCTBEeHHOHAYYHbIC AUCIIUILITUHBI»

PABOYASA ITPOT'PAMMA
10 JUCUUILINHE «/lOTMOJHUTENBHBIE IT1aBbl aHATUTUYECKOU XUMHM

HanpaBJjieHUs1 IOATOTOBKH
«18.03.01 Xumuyeckass TEXHOJIOTHUS)

OcHoBHas npodeccuoHaIbHasA 00pa3oBaTe/IbHas IporpaMma
«XHMUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIICCTB
KBanuduxkauus BbINTYCKHUKA

bakamasp

®opma 00ydeHust
Ounas

bamakoBo



Heab ocBOeHUsT TUCHUNIMHBI

[enpto mpenomaBaHus JUCHUTUIMHBI SIBJISICTCS TOJTyYSHWE 3HAHWH, HEOOXOIVMBIX IS
TUIOZIOTBOPHOM TBOPUYECKOM JesITeIbHOCTH OakaniaBpa. JucruruiHa «JlonomHUTENbHbBIE TI1aBbI
AHAJTUTUICCKOU XUMUI» (POPMUPYIOT TEXHOJOTHUYECKOE MHUPOBO33PEHHE OaKaIaBpOB IS MX
MIPOU3BO/ICTBEHHO-TEXHOJOTMUECKOM B 001aCTH MPOBEICHUS] XUMUUECKOT0 aHAIN3a BEIIECTB.

3amaud M3Y4eHUs JUCHUIUTUHBL H3Y4YEHHUE TEOPETHUUYECKUX OCHOB AaHaJIUTUYECKOU
XUMUH, JTOTIOJTHUTENBHBIX TJIaB Ka4eCTBEHHOI'O, KOJMYECTBEHHOTO, (PU3MKO-XMMHYECKOTO M
(bu3nYecKoro MEeTo/I0B aHaM30B. B pe3ynbTare u3ydenus Kypca «JlomnoiHuTensHbIe I1aBbl M0
AHAJTUTHYECKOW XUMHH», HEOOXOAUMO dYTOOBI Yy CTyJIEHTa pPa3BHBAJIOCHh TMPABUIIBHOEC
MIPEJICTABICHHUE O B3aUMHOM 3aBUCIMOCTH TEOPETHUECKON HAYKHU U METOJIOB aHAIN3a BEIIECTB.

N3yyenne MUCIUTIIIMHBI TOJDKHO OCHOBBIBATHCS Ha CICAYIOMINX MPO(heCCHOHATBHBIX
CTaHJapTax:

—26.001. CrenpayiicT 10 OOECIEUEHHUI0 KOMILJIEKCHOTO KOHTPOJISI ITPOM3BOJICTBA
HaHO-CTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;

—26.004. CrenMalncT MO MNPOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMIO3UIIUOHHBIX MaTEPUAJIOB.

Mecrto aucuunimnnabl B ctpykrype OOII BO

Kypc «JlononHutenbHbIe T1aBbl aHATUTUYECKOW XUMHUU» CBA3aH C HEOOXOIUMOCTHIO
3HAHUW OCHOB OOINEM W HEOPraHWYECKOW XUMHUU, AHATUTUYECKOM XUMUU U (PUBHKO-
XUMHUYECKUX METOJOB aHajlu3a, OPraHUYECKON XUMUU, MHUPOKOE HCIOIb30BAaHUE, KOTOPBIX
HE TOJBKO Ja€T BO3MOXKHOCTh Han0oJiee TOYHO BBIPA3UTh TEOPETUUECKHE 3aKOHOMEPHOCTH,
HO W SIBJISIETCS HEOOXOAMMBIM UHCTPYMEHTOM HMX yCTaHOBJICHMs. TeopeTHdyecKkue 3HaHUS U
MPAKTUYECKUE HABBIKM, TOJYYEHHBIE CTYyJA€HTAaMU TPU MU3YYEHUHU JUCLUMILIAHBI
«JlomomHUTENbHBIE TJIaBbl AHAJUTUYECKON XHUMHU», JOJDKHBI OBITh HCIOJIB30BaHBI B
MPOIIECCe M3YUYCHUS MOCIEAYIOMMNX TUCIUIUINH: «J{OMOTHUTENbHbIC TJ1aBbl aHATUTUYECKOMN
xumun», «TeopeTnueckne OCHOBBI TEXHOJOTHMM HEOPraHWYeCKUX BemnlecTB», «OOmmas
XUMHYECKasl TEXHOIOTUSD, «DU3NUecKast XUMHUS.

[Tocne u3yueHus AUCIUIUIMHBI BBITYCKHUKH JIOJDKHBI OBITH TOTOBBI K BBITOJTHEHHUIO
CJIENYIOIIUX TPYAOBBIX (PYHKITUM:

— A/06.6. Pa3paboTka mpeaioKeHud MO KOMIUIEKCHOMY HCIIOIB30BAHUIO CHIPhS U
YTUJIN3AIUU OTXOJ0B TPOU3BOJICTBA;

— D/01.6.CoBepiiieHCTBOBaHUE  TEXHOJOTMHM, MEXaHM3allUs W  aBTOMAaTHU3alUs
MIPOU3BOJICTBEHHBIX MPOIECCOB;

— A/01.6. TlpoBeneHune aHamm3a ChIpbs, MOMy(HaOpPUKATOB M TOTOBOW MPOTYKIIUU
MPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEpPUAJIOB;

— B/02.6. [IpoBenenne >KCrepTU3bl TEXHUUYECKUX JOKYMEHTOB MPOW3BOJICTBA HAHO-
CTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MAaTEPUAIOB Ha COOTBETCTBUE TPEOOBAHUAM

BHYTPEHHETO PbIHKA U IKCIIOPTHBIM TPEOOBAHUSM.

Komnerenuuu odyuawiuerocs, (popMmupyembie B pe3yJibTaTe 0CBOCHUS TUCHHUIIIMHBI

B mporiecce ocBoeHMS TaHHOW AMCIUILUIMHBI Y CTyACHTa (POPMHUPYIOTCS CJICITYIOIINE

KOMITETEHIIUHU:



— obmenpodeccunoHaIbHbIC

Kox kommerenimn

HammenoBanme KOMIICTCHII N

HNuaukaropbl JOCTMKEHUS KOMITETCHIIUU

OIIK-1

Cnocoben M3y4aTh,
aHAIM3UPOBATh, UCII0JIb30BATh
MEXaHU3MBI XUMHYECKHUX
peakuui,  IPOUCXONAIUX B
TEXHOJIOTUYECKHX Tpolleccax M
OKpY>Karolem MHpe,
OCHOBBIBasICh Ha 3HAHMIX O
CTPOCHHUM BEILECTBA, MPUPOJE
XMMHYECKOM CBS3M M CBOMCTBax
Pa3IMYHBIX KJIACCOB XMMHUYECKHUX
AJIEMEHTOB, COETMHEHUI],
BEILIECTB U MAaTE€pPUAJIOB

3-OI1K-1 3HaTh (hUBUKO-XMMHUYECKHE
CBOMCTB  MarTepuajoB, OCHOBBIBasCh Ha
3HAHUSAX O CTPOCHUHW BEIIECTBA, IMPUPOJIC
XUMUYECKOM CBSI3M  PA3jIMYHBIX  KJIACCOB
XAMUYECKHUX DJIEMEHTOB, COCIMHEHHNH,
BEILIECTB U MAaTEpPUAJIOB

V-OIIK-1 YMmerh HMCIOIB30BaTh MEXAaHHU3MBI
XUMUYECKUX PEAKIHUi, MPOUCXOMSIIUX B

TEXHOJIOTHYECKUX npoleccax H
OKpY>KalollleM Mupe, s  OmpeleiacHus
KayeCTBEHHBIX n KOJIMYECTBEHHBIX
XapaKTEPUCTUK BEILIECTB U MATEPUAJIOB

B-OIIK-1 Bmametr agalmu3oM  METOIOB
onpeeeHus TpeOyeMbIX napameTpoB
HU3MEPCHHS KayeCTBEHHBIX H

KOJIMYECTBEHHBIX XaPAKTEPUCTUK TIPOO CHIPHS
u nonyhadpukaToB

OIIK-5

Crniocoben OCYIIIECTBIISATh
IKCTIEPUMEHTAIILHBIE
UCCJICIOBAaHHUST W HCIBITAHUS 110
3aaHHOW METOJMKE, IPOBOJIUTH
HAOMIOACHUST ¥ U3MEPEHHus ¢
ydeToM TpeOOBaHMW  TEXHHKH
6e3omacHocTH, 00pabaTeiBaTh U
MHTEPIIPETUPOBATH
IKCIIEPUMEHTAIbHBIC JAHHBIC

3-OIIK-5 3HaTh TEXHOJOTHYECKUM MpOIIeCC,
CBOMCTBAa CBHIPbSI TOTOBOM NPOAYKLIHUU JUIS

OCYIIIECTBIICHUS AKCIIEPUMEHTATBHBIX
UCCIICIOBAHU M MCIBITAHUA  OMBITHBIX
o0pa3lioB  MarepuajioB 1O  3aJIaHHOU
METO/IMKE

V-OIIK-5 Ymetn BBITIOJTHATH
IKCHEPUMEHTAJIbHBIC HCCIICJIOBAHUS U B
00paboTKe, HWHTEPHPETANH  IOJTYYSCHHBIX

9KCIIEPUMEHTAIIBHBIX TaHHBIX
B-OIIK-5 Bnagers HaBblkamMHM pa3padOTKH
periaaMeHTa NpPOBEICHMSI HUCIBITAHUNA HOBBIX
00pa3LoB MPOIYKIHUU C Y4E€TOM TpeOOBaHMI
TEXHUKU 0€30MaCHOCTH

— npo(eccuOHaIbHbIE

Ko xommereHnimmn

HanmenoBanune KOMIICTCHIIHN

I/IHI[I/IKaTOpI)I JOCTHIXKCHUSA KOMIICTCHIIN

[1K-2

CIIOCOOEH WCIOJIb30BaTh 3HAHUE
CBOMCTB XMMHUYECKHUX SJIEMEHTOB,
COCIMHEHUI M MaTEpHAIIOB HA UX
OCHOBE i1 peLIeHUus 3a1ad
npogecCuoHAIBHON
NeSATETbHOCTH

3-IIK-2  3Hath CBOWMCTBA  XUMHUYECKHX
3JIEMEHTOB, COEIMHEHUN U MaTEpHAJIOB HA UX
OCHOBE JJIsI COOJIOJIEHUSI TEXHOJOTUYECKOTO
periaMeHTa

V-IIK-2 VYMmerp uUCNONB30BaTh  3HAHUS
CBOICTB XUMHUYECKHUX 3JIEMEHTOB,
COCIMHEHHWI U MaTepuajoB HA UX OCHOBE IS
pereHust 3aga4 Mo BBIMYCKY MPOAYKIIUU B
CTPOrOM COOTBETCTBUM C TEXHUYECKUMU
TpeOOBaHUSIMU

B-IIK-2 Bnanerb HaBblIkaMH pPa3pabOTKU
MIPEIIOKEHUS o KOMILUIEKCHOMY
WCMONB30BAHUIO  CBIPbS M YTUJIU3ALMU
OTXOJIOB MPOU3BOJICTBA

I1K-9

CrnocobeH MpOBOAWTH  aHAIIN3
CBIPBSI, MaTepUajJoB W TOTOBOM
IMpOAYKIUH, OCYHICCTBJIATH
OLICHKY Pe3yJIbTaTOB aHAIH3a

3-I1K-9 3Hath TpeboBaHus, MpeIbsIBIsIEMbIE K
KaueCTBY ChIPbsl, OCHOBHBIE,
BCIIOMOTaTeNIbHbIE MaTepPHaIOB U TOTOBOI
MPOIYKIIMH NPU MPOBEACHUH aHAIN30B U
OLIEHKHU MX PE3yJIbTaTOB

V-IIK-9 YMeTh NOAroTaBInBaTh UCXOIHOE




ChIPbE, OCHOBHBIE, BCIIOMOTaTEIIbHbBIE
MaTepHaibl U TOTOBYIO MPOAYKLIHIO K
MPOBEJICHUIO aHAJIM30B

B-TIK-9 Bnaners HaBbIKaMu aHAIN3a CHIPbS,
no;ry(aOpuKaToOB U TOTOBOM IPOYKITHH,
OCYILECTBJISATh OLICHKY PE3YJIbTATOB AHAIN3A

?.az:atm BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUHA THUCHHUIIIINHBI

CUTYallMOHHBIX 3a/1a4;
- (opmupoBaHus yCTOMUMBOTO
UHTEepeca K MpodhecCHOHAIbHON

JEeSITENBLHOCTH, CIIOCOOHOCTH
KPUTUYCCKH, CaMOCTOSITEIIEHO
MBICJINTBh, ITOHUMAaTh 3HAYHUMOCTH
npodeccun MOCPEJICTBOM

OCO3HAHHOTO BBIOOpa TEMaTHKU
IIPOEKTOB, BBIIOJIHEHUS IIPOEKTOB
C Tocienymomend - myoJudHON

MpE3eHTAllUe  pe3ylbTaToB, B
TOM 4Yucjae OOOCHOBAaHHEM HX
COLMAIBHOW W NPAKTUYECKOMN
3HAYNMOCTH;

- (dhopMupoBaHHUS HaBBIKOB
KOMaHJTHOW paboThl, B TOM YHUCIIE
peanu3auuu Pa3IUYHBIX
MIPOEKTHBIX poneit (;upmep,
WCIIOJIHUTEIb, AHANUTUK W Tp.)
MOCPEJICTBOM BBITIOJTHEHUS

COBMCCTHBIX ITPOCKTOB.

. Hcnons3zoBanue
Hanpasnenue | Co3naHue yciaoBUH, Bosiieuenue B pa3HOIUIAaHOBYIO
/uenun o0ecreurBaoInX BOCIHTATCIPHOTO MOTeHIHaNA BHEYUYEOHYIO IESTEIIbHOCTh
y4eOHON JUCIMUILTUHBI
[Tpodeccuon | - ¢dopmupoBanue | Mcrionbp3oBanue 1. Oprasuzamust  Kpyrjioro
aJlbHOE u | TIIyOOKOro BOCIIMTATEIBLHOTO  TOTEHIMAala | CToJa Ha TeMy
TPYZAOBOE MOHUMaHHSA JUCLUTUTMH «KayecTBeHHBIN aHATIH3Y.
BOCIIUTAaHHE | COIIMAIIBHOM  pOJIM | €CTECTBEHHOHAYYHOTO u|2. VYuactue B BeOHHape
npodeccum, obmernpogeccuoHaIbHOTO «KomruiekcHble COeTMHEHUS B
MTO3UTUBHOM U | MOJYJISL JUIAL: AHATUTUYECKON XUMHUI
aKTUBHOHM YCTaHOBKHM | - (opmupoBaHus mo3uTUBHOTO | 3. Opranuzanusi U IpoOBEICHHE
Ha [EHHOCTHU | OTHOIICHUS K npodeccuul | KOHKypca-BUKTOPHUHBI
n30paHHON UHXXEHepa (KOHCTPYKTOpA, | MPOPECCUOHATBHOIO
CHEIHATbHOCTH, TEXHOJora),  MOHMMAaHHUS €€ | MacTepCcTBa C COOJIIOJICHUEM
OTBETCTBEHHOTO COLMAIBHOW 3HAYMMOCTH W POJIM | TEXHUKM  O€30IacHOCTH  Ha
OTHOIICHUS K|B oOuiecTse, CTpeMJIeHHs | paboyeM MecTe Ha TeMy
npoeccHoHAILHON | CIIeIoBaTh HopMaM | «KOIM4YeCcTBEHHBIN aHAIN3Y.
NesITeNIbHOCTH, npodeccuoHanbHOM STUKU
Tpyny (B14) IIOCPEJICTBOM KOHTEKCTHOTO
oOydeHus, pelIeHUs MPAKTUKO-
OpPUEHTHUPOBAHHBIX

CTpykTypa U cojep:kaHue Y4eOHOUH TUCUMILTHHBI
JucrunnHa mpenomaercs CTyAeHTaM B 3-eM cemecTtpe. OOmas TpynoeMKOCTh

JTUCIMILIMHBI COCTABIISIET 2 3aUeTHBIE SIMHHUIIEI, /2 aK. Jaca.




Kanenaapublid miiax

Ne | Ne HanmenoBanue pasznena Bunpl yueOHOM AedTenbHOCTH ATtTecTa Makcu
P (TeMBbI) AUCITUTUTMHBI (B yacax) s MaJjib-
a e pasnemna* HBII OaIt
o (D)
3 M E = (bopma) 3a
bi| Bl s 3 pazner**
e = 5 2
b} = = & g
a s |2 |g |& |8
m = = = @)
1 1 | Teoperuueckue OCHOBEI 18/2 4 | 4)2 - |10 YO, 25
AHAJTUTHYECKON XUMUH JIP1,
2 | J1onoJHUTEIbHBIC TIaBbl 18/2 4 4/2 - 110 JIP2
Ka4eCTBEHHOTO aHAJIN3a TNel
2 3 | JlomoyHUATENBHBIE TIaBbI 18/2 4 4/2 - |10 3, 25
KOJMYECTBEHHOI'0 aHajIn3a JIP3,
4 | JIomoJIHATENbHBIE TIaBbI 18/2 4 4/2 - 10 JIP4,
(U3HKO-XMMHYECKOTO U TNe2
(U3HYECKOTO METO/I0B
aHaJIn3a
Buji npoMeKyTOYHOI aTTecTaluu 72/8 16 | 16/8 - 40 3auer 50

* - COKpalIeHHOe HauMEHOBaHHUE (POPMBI KOHTPOJIS
** - cymMMa MakCHUMaJbHBIX OayioB JobkHA ObITh paBHa 100 3a cemecTp, BKIOUas
3a4eT U (WIn) SK3aMeH
CoxkpalieHHOe HAaUMEHOBaHUe (OPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeIiOB:

O0o3HaueHne ITonHOE HAaMMeHOBaHHE
YO YcTHbIM onpoc
JIP JlaGopaTtopHnast pabota
T TecToBoe 3amanue

Conep:kanue JJeKIMOHHOTO Kypca

YueOHo-
TeMbl JIeKIUH. Bcero
METOHYECKOe
Bomnpocekl, oTpadaTbiBaeMbie Ha JEKIUH 4acoB
o0ecrneueHue
1 2 3
Teopernyeckue 0CHOBbI AHAJIMTHYECKOW XMMHUH 4 [1-2]

3aKoH AeHCTBUS Macc.

XHUMHUYECKOE PABHOBECHE.

CremneHp AIEKTPOTUTHUECKON TUCCOAIINH.

KoHcTaHTa qucconuauy ¢1adoro 3JIeKTPOoIMTa.

CuIbHBIE JEKTPOJIUTHI B paCTBOpax.

Ko duuneHnT akTHBHOCTH ¥ HOHHAS CHJIA.

W3mepenue pH pacTBopa B Xxo/1e aHaIu3a.

BydepHbie crucTeMbl U X TPUMEHEHUE B XUMUYECKOM aHaJIM3e.
['Maponn3 cosell B XUMUYECKOM aHAJIH3E.

BnusHue OOHOMMEHHOrO MOHA Ha PAacTBOPHUMOCTH MajlOpPACTBOPHUMOIO
anexTponuta. ConeBoit 3pPexr.

DpakuuoHHOE (IpOOHOE) OCAXKIEHUE HOHOB.

[TpousBenenne pactBOpuMOCTH. [Ipon3BeieHre aKTUBHOCTEN HOHOB

JlonoIHUTeIbHBIE IJ1aBbl KAYeCTBEHHOr0 aHAIH3a 4 [1-2]
Peakuuu 1 oOHapyXeHHe aHHOHOB.
Tperbst aHanUTHYECKAs TPYIIIIA aHUOHOB.
OcoOeHHOCTH OOHApYKEHUSI aHUOHOB 3-I1 TPYIIIBL.
AHaJIN3 HEM3BECTHOTO CYXOT'0 BELIECTBA




JIoNOJIHUTeIbHBIE IJIABbI KOJTUYEeCTBEHHOT0 AaHAIN3A 4 [1-2]
CYH_[HOCTB XCIIAaTOMECTPHUICCKOT'O TUTPOBAHUA.
WHIUKaTOPBI XETaTOMETPHYECKOTO TUTPOBAHUSL.
MCTOZ[BI XCIIAaTOMETPHUICCKOI'O TUTPOBAHUAA.
ApPreHTOMETPHYECKOE TUTPOBAHHE.
TuonmanaToMeTpu4ecKkoe TUTPOBAHHE.

CyIIHOCTh IEPMAaHTaHATOMETPUYECKOTO TUTPOBAHUS
JlonoJIHUTe/IbHbIE IJIaBbl (PU3UKO-XHMUYECKOI0 U (pU3H1eCKOro 4 [1-3]

MEeTO0B aHAJIU3A

Knaccudukanus CieKTpoCKOMMYECKUX METOIOB.

ATOMHAs CIIEKTPOCKOIHS: aTOMHO-OMHCCHOHHAS CTIEKTPOCKOIIHS,

ATOMHO-a0COpOLIMOHHAS CIIEKTPOCKOMHS, AaTOMHO-()TyOopeclieHTHAs

CIIEKTPOCKOIIHSL.

MomnexymsipHasi CIIEKTPOCKONHs: HH(ppaKpacHast CHEKTPOCKOIIHS,

criekTpockonust quddy3sHOro oTparkeHus, KaJTopuMeTpHIECKHe

CIICKTPOCKOIIMYECKHNEC MCTO/bI.

CriekTpasbHble TpHUOOpHI

Ilepedennb 1a00paTOPHBIX padoT

Y4eoHo-
Tema 1abopaTopHbIx padoT. 3aganus, BONpPOCHI, Bcero METOMYeCKoe
oTpadaTbpiBaeMble HA JIAaGOPATOPHOM 3aHATHHI 4acoB
o0ecrneueHue
1 2 3
Bydepusie pacTBOpHI 4 [4]
Peaxiuu Ha 0OHApy)KEHHE AHHOHOB 4 [5]
XenaToMeTpuIecKoe TUHTPOBAHHUE 4 [6]
CriekTpoOTOMETPUYECKUN METO]] aHATTN3a 4 [7]

IlepeyeHb NpPaKTUYECKUX 3aHATHH - He MPEAYCMOTPEHbI Y4e0HBIM IJIAHOM
3amaHud I CaMOCTOSATEIbHOI PadOThI CTYACHTOB

Beero YuebHo-
Bonpocekl 1Jisi CaMOCTOSAITEILHOT0 H3YYeHHs (3a1aHus) 4aCcOB MeTOIUYecKoe
o0ecrneuenue
1 2 3
Teopernyeckue 0CHOBbI AHAJIMTHYECKOH XHMHUH 10 [1-2, 8]

KOJ'IJ'IOPII[HI)I@ PaCTBOPLI B XUMHUYCCKOM aHaJIn3eC.

[IpuMeHeHne XUMHYECKOTO OCXKICHUS M COOCaXIeHHs. [IpuMeHenune
0CaJI0YHOM copOLuu.

[IpumMeHeHre HOHHOTO OOMEHa.

[IpuMeHeHne dKCTparupoBaHus U APYTUX METOOB
JIOTIOTHUTEIbHBIE IJIABbl KAYeCTBEHHOT0 AaHAJIN3A 10 [1-2, 8]
Knaccudukanust aHHOHOB.

[NepBas anamuTHYECKas TpyIna aHUOHOB.
Bropas ananuTH4eckas rpyIia aHuOHOB
JlonoJIHUTeIbHBIE IVIABbI KOJIUYeCTBEHHOT0 aHAJIN3A 10 [1-2, 8]
CYH_[HOCTI) AUXPOMATOMETPHYCCKOT'O TUTPOBAHUA.
CyIIHOCTh HOJOMETPUYECKOTO THTPOBAHHUS
JlonoJTHUTeIbHbIE IJ1aBbl (PU3NKO-XUMHUYECKOI0 U (PU3UYECKOTo 10 [1-3, 8]
METO0/10B aHAJIN3A
PasnocneTpocKonuYecKie MeTo bl

Oobpa3oBare/ibHbIE TEXHOJIOTMH
[Ipu peamuzamuu y4eOHOro Matepuana Kypca «JlOTOTHUTENbHBIE — TJIaBBI
AHATUTHYECKOW XHUMHH» HWCTIOJB3YIOTCS Pa3MvHble 00pa30oBaTENbHBIC TEXHOJIOTHH,
CIOCOOCTBYIOIIME CO3/IaHMI0 aTMOC(epbl CBOOOIHON U TBOPUECKOW UCKYCCUM KaK MEX]Y



IIPENOaBaTENIeM U CTyJACHTAMH, TaK U B CTyJeHYECKOU rpynne. Llenpro mpu 3ToM sBiseTcs
BbIpa0OTKa y CTYJEHTOB HAaBBIKOB M KOMIETEHIIUH, MO3BOJSIOUIMX CAMOCTOSITEIbHO BECTH
UCCIIEOBATEIBCKYIO U HAYYHO-IIEArOTHYECKYIO padoTy.

[IpakTryeckass MOArOTOBKAa NP peaM3alMKM YYEOHOW HMCUUILIMHBI OpPraHU3yeTCs
MyTeM MPOBECHUS JIaOOPATOPHBIX 3aHATHUH, MPEAYCMATPUBAIOIINX YIacTHE 00Yy4arOIIUXCs
B BBINOJIHEHUU OTJIEJIbHBIX AJIEMEHTOB paboT, CBA3aHHBIX ¢ OyAyliel mpodeccrnoHalbHOM
JEATEIBHOCTBIO.

[IpakTHueckas MOArOTOBKA TaKXKe BKJIIOYAeT B ceOs 3aHATHUA JIEKLMOHHOIO THIIA,
KOTOpBbIE  MpelycMaTpuBalOT  mepenady  ydeOHoi  uHpopManuu  oOydaroumumcs,
HEOOXOAMMOW JJii TOCHEAYIOUIETO BBIMOJHEHUS pPadOT, CBA3aHHBIX C Oymymiei
npo¢eCCUOHATIBHOMN 1€ATEIbHOCTHIO.

AyIuTOpHBIE 3aHATHA IPOBOAATCA B BHIE JEKIMU ¢ wucnois3oBanueM IIK wu
KOMITBIOTEPHOI'O TIPOEKTOpa, NPAKTUYECKUX 3aHATHH, ¢ wucnois3oBanuem I[IK mpu
npoBefeHH  pacuyeToB. CamocTosATenbHass paboTa  CTYJIEHTOB IMPOBOJUTCS  IOJ
PYKOBOJICTBOM IIPENOIABATENIEH, C OKa3aHUEM KOHCYJIbTallMi U TIOMOIIM IPU NOATOTOBKE K
KOHTPOJIbHBIM pa00TaM, BHIMOJIHEHUH JOMAITHUX 3aJaHUM.

DoH/ OLICHOYHBIX CPEICTB

@OHJT OUEHOYHBIX CPEACTB IO AUCIUIUIMHE OOECHeYMBAET IPOBEPKY OCBOECHUS
IUIAHUPYEMBIX Pe3yJbTaTOB 00y4YeHHUs (KOMIETEHIM W WX HHIUKATOPOB) MOCPEACTBOM
MEPONPUITUNA TEKYIIETO, PYOSKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS [0 TUCHUIUINHE.

Cas13p Mexay (GopMHUpPYyEMbIMU KOMIETEHIMSIMH M (OpMaMU KOHTPOJISI UX OCBOEHUS
IpeJCTaBICHa B CIeIyolIel Tabuuie:

HaumenoBaunue
Ne Kon n HauMeHoBaHUEe HHIUKATOpa HanmenoBanue

KOHTPOJIMPYEMBIX o
n/m JOCTHXXCHUA KOMIICTCHIIUHN OILICHOYHOI'0 CpCACTBA
pa3zenoB (TeMbl)

BX01HOM KOHTPOJIb

Bomnpocer BxogHOTO

1 | BxoaHol KOHTPOJIb
KOHTpPOJIs1 (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKy'H_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 Teopetnueckue ocHoBbl | OIIK-1, OTIK-5, TIK-2, TTIK-9 Otuer mo maGopaTopHOi
AHATUTUYECKON XUMHUH pabote (MMCbMEHHO)
JlonoHUTEIHLHBIE
IJIaBbl  KAYECTBEHHOI'O Tect (mUCbMEHHO)
aHajan3a

2 JlonomHUTEIBHBIC OIIK-1, OIIK-5, ITIK-2, TIK-9 Otyer mo mabopaTopHOMH
TJIaBbI paboTte (MMCEMEHHO)
KOJTMYECTBEHHOTO
aHainmn3a Tect (MUCHMEHHO)
JlomomHuTEIbHBIE

J1aBbl (PU3HKO-
XUMHAYECKOTO H
(U3M4IEeCKOro METOI0B
aHaIM3a

3 | Bauer OIIK-1, OIIK-5, TIK-2, T1K-9 Tect (MUCHMEHHO)




OueHovHbIE CPeCTBA

00yJaroNMMCsl Ha TEMBI, CBSI3aHHBIC C M3y4aeMOu
TUCIUIUIMHOW, W PAaCCYMTAHHOE Ha BBISICHCHHE
o0beMa 3HAHUNA oOy4aromierocs o
OTpeICICHHOMY pa3iey, TeMe, PoOIeMe U T.1I.

Ne HaumenoBanue [IpencraBnenue
W OLICHOYHOT'O Kpatkas xapakrepucTrka OleHOYHOTO CPEACTBA | OLEHOYHOTO CPE/ICTBA B
CpeacTBa donme
1 | BxonHoi CpenctBo  KOHTpPOJIS, OpPraHM30BaHHOE  Kak | YCTHBIN onpoc - YO

KOHTPOJIb crelnuaabHas Oecena npenoaaBaress c

2 | Ortyer no
nabopaTopHOI
pabore

TexHuueckoe CpeacTBO, KOTOPOE MOMKET ObITh
HCIIOJI30BAHO Ul KOHTPOJII NPUOOPETEHHBIX
CTYAEHTOM IpO(ECCHOHAIBHBIX HAaBBIKOB U
YMEHUH 1o YIPaBICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.

JlaGopartopHast pabora -
JIP

3 | KonTponsHas

CpenctBo  NpoBEpKM  yMEHUH  NPUMEHSATh

KonTponbhas padora -

MIO3BOJIAIOIIAs  aBTOMATU3UPOBATh  MPOLEAYPY
W3MEpPEHUsT  ypOBHS  3HAHUW U YMEHHUH
00yuJaromierocs.

pabora MOJyYeHHblEe 3HaHUsA i pemeHus 3agad | KP
ONPEACIICHHOTO TUIIA 10 TEME WIH PA3AEITy
4 | Tectr Cucrema CTaHJIapTU3UPOBAHHBIX 3aganui, | Tector - T

MeToauueckue MaTepHuaJibl, ONIPpEeaAC/IAIOIIHUE NMPONECAYPHI OLICHUBAHUA 3HaHHﬁ,

YMEeHHUii, BjaieHuil U (WJIN) ONbITA 1eATeJIbHOCTH, XaPAKTEPU3YIOIIUX ITATbI

¢GopmupoBaHusi KOMIETEHIIMH.
Bonpocsl BxoaHoro kourpois (YO):

. 3aKOH IIOCTOSTHCTBA COCTaBa BEILICCTBA.

. O6parrmbie 1 HEOOpATUMBIE pEAKIIUU

. 3aKOH JIENUCTBUA MaccC

. MaTtemaTtn4yeckoe BhIpaKECHUE 3aKOHA JICHCTBHS Mace

. KoHCcTanTa ckopocTu peakuuu

. GHGKTpOJII/ITI/I‘ICCKa}I Jucconuranus

. HopmanbsHOCTB ¥ TUTp pacTBOpa

. DU3UKO-XUMHUUCCKHE MECTOJbI aHAaJIM3a

1
2
3
4
5
6. Koncranrta paBHOBecus
7
8
9
1

0. CriexTpajbHBIN METOJ] aHAIN3A

Bomnpocs! a1 oTueTa no JadoparopHoii padore Nel:

1. Uro Takoe OydepHbie pacTBopbl wiu Oydepubie cmecu? IlpuBemure mpumepbl

OydepHbIX cMeceit

2. Kakum mpoiieccaMu COIMPOBOXKAAETCA J00aBICHHE IIEJTOYM K aMMOHUHHOMY

oydepHomy pactBopy?
3. Kak mensiercs 3nauenue pH aneratHoro O0ydepHoro pactBopa npu J00aBJI€HUU K

Hemy 0,08 5/n1 HCI uiu NaOH?
4. Yem onpenensiercs OydepHas eMkocTh pactBopa? [IpuBenure hopmyiy.

5. IlpuBeguTe mpUMEpPHl OPraHMYECKUX KHUIAKOCTCH M BEHISCTB, OO0JaaI0IINX

Oy(hepHBIMU CBONCTBAMHU.




Bonpocsl 1J151 oTyeTa no JadoparopHoi padore Ne2:
1. Ha yeM ocHOBaH KaueCTBEHHBII METOJ] aHAJIU3a?
2. Kak noapa3aensitorcss XUMHYECKUE PEAKITUN OOHAPY>KEeHUs?
3. Kakum 00pa3oM NpoBOJIAT peaklMH, OCYIIECTBISEMbIE «MOKPBIM» ITyTeM?
4. Ilepeuncnure aHUOHBI 1-0i1 PYIIIBI U IPUBEAUTE XaPAKTEPUCTUKY.
5. Yem BoccranaBiuBaercs koHieHTpupoBanHas HNO3?
Bomnpocsl Ajis1 oTueTa 1o JadoparopHoi padore Ne3:
1. Ha yem oCHOBaH METO/1 X€IaTOMETPUUECKOTO TUTPOBAHMUS?
2. HazoBuTE OCHOBHBIE BUbl HHANKATOPOB, IPUMEHSIEMBIX JIJISl XEIaTOMETPUUECKOTO
TUTPOBAHUS
3. CylmHOCTh IPSIMOTO TUTPOBAHHSL.
4. Ha yem OCHOBaH METOJl TUTPOBAHUS 3aMECTUTEIIS?
5. 3anuumuTe YypaBHEHHUS pEaKIUM O0pa30BaHMsI Xe€JIaTOB IIPU  OIpEAeTICHUU
coJIepKaHusl KoOasibTa B pacTBOPE.
Bomnpocsl AJis1 oTueTa no JadoparopHoi padore Ne4d:
1.Ilepeunciure mpeumyiecTsa pU3nYecKux U GU3NKO-XUMHUECKUX METOJ0B aHAJIN3a
110 CPAaBHEHMIO C IPYTUMH BUJIAMH aHAJIN3A.
2. OOBACHUTE CXEMY MEPEXOJI0OB MEXKAY PA3TUUHBIMHU COCTOSTHUSIMU YaCTHIIBI.
3. Kak mogpaznensiercsa ONTUHYECKUN Jrana3oH?
4. YeM ompenenstoTcss KOHCTPYKIMH OTIENEHUS AJIs MPOObI B Pa3HBIX CIIEKTPAIbHbBIX
npubdopax?
5. ®opmynupoBka 3akoHa byrepa — Jlambepra — beppa
TecToBbIC 3a1aHUA:
BapuanTt Nel
1. Onpenenure 3HAYEHUE KOHCTAHTHI PABHOBECHS, €CJIM JTUHAMUYECKOE PaBHOBECHE
CIABHUHYTO BITPaBO?
a) K=1
0) K>1
B) K<1
r) K<I
Bapuant Ne2
1. Kak uaMeHsieTcsi pacTBOPUMOCTh MaJOPaCTBOPUMOTIO JIEKTPOIUTA IPU BBEJICHUHU B
€ro pacTBOP COJieH, HE UMEIOITUX C HUM OOIIUX HOHOB?
a) YBEJIMYUBAECTCS
0) MOHMXaeTCs
B) HE U3MEHSETCS
I') CHa4aJIa yMEHBIIAETCS, a 3aTEM YBEJINYUBACTCS
BapuanTt Nel
2. Meron ananu3a, OCHOBaHHbIM Ha M3MEPEHUU WHTEHCUBHOCTH CBETa, OTPAKEHHOTO
WIM PACCESTHHOTO OKpAIIEHHONW WM HEOKpAalIeHHOW CYyCHEH3HeW TBEPIOro BeIeCTBa
Ha3bIBACTCA:
a) He(pemomeTpueit



0) SMUCCHOHHBIM CIIEKTPAJILHBIM aHATU30M
B) IUTAMEHHOM cTieKTpodoToMeTpreit
T') JIOMHUHECIICHTHBIM ((PIyopeclieHTHBIM) METOIOM aHaJIN3a
Bapuant Ne2
2. Ilpu aHanu3e HEU3BECTHOIO CyXOIO BEHIECTBA OKPAaCKa KPUCTAJUIOB B CUHHWI IBET
YKa3bIBa€T Ha COJICPIKAHHE
a) MIOHOB MarHus;
0) MIOHOB MEJIH;
B) HOHOB XKeJe3a;
') HOHOB KOOaJIbTa.
Bapuant Nel
3. Kak Ha3pIBaeTCS METON OCAJAUTEIHHOTO THUTPOBAHHS, MPU KOTOPOM MPU MOMOIIU
pacTBOpOB HUTpara cepedpa ornpenenstor coaep:kanue HoHoB Cl” u Br' B HeHTpanbHBIX WU
c1a00ILET0UHbIX cpenax?
a) arpeHTOMETPHUEH;
0) THOLIMAaHATOMETPHUEH;
B) XeJIaTOMETPHUEN;
I') IEpMaHTaHATOMETPHUEH.
Bapuant Ne2
3. BemectBo CgHgNOg Ha3bIBaCTCS
a) UHIUKaTOPOM MYPEKCHJIOM
0) KoMIIJIeKCOHOM |
B) MHANKATOPOM XPOMOTEH YEPHBIM
) KoMIuiekcoHoM 11
BapuanTt Nel
4. BenuuuHa ¢ B ypaBHEHUU A=c/v 0003Ha4YaeT
a) IJIMHY BOJIHBI;
0) yacTory;
B) CKOPOCTh CBETa;
T') BOJIHOBOE YHUCJIO.
Bapuant Ne2
4. s xnopuna-nonoB Cl rpynmoBbIM peareHTOM SIBISIETCS
a) BaCl, B kucnoii cpene
0) AgNO; B mpucytctBun HNO;
B) IPYIIIOBOIO PEareHTa HeT
r) BaCl, B HeliTpanbHOM U c1abO0IIEIOYHON Cpeie
BapuanTt Nel
5. ®opMylia aKTUBHOCTH HUOHA
a) 0=Cp/Coom
0) 0= Coou/Cy
B) a=f-C
r)a=1/C



Bapuant Ne2
5. AMMoOHuUIHBIN OydepHbIi pacTBOp - 3TO
a) cMeCh THJIPOKCH/Ia aMMOHMUS U alleTara HaTpusl
0) cMeCh TUIPOKCHIa aMMOHUS 1 XJIOPHIa AMMOHHUS
B) CMECh YKCYCHOUM KHUCJIOTHI U alleTaTa HaTpus
I') CMECh YKCYCHOM KUCJIOTBI M XJIOpUa aMMOHHUS
BapuanTt Nel
6. BemectBo C,0H30,N;S Ha3pIBaeTCs
a) MHIUKATOPOM MYPEKCHIOM
0) KoMIIIeKCOHOM I
B) UHJIMKATOPOM XPOMOTEH YE€PHBIM
') KOMIUIeKCOHOM 1
Bapuant Ne2
6. Meron aHanu3a, OCHOBAaHHbIM HAa W3MEPEHUM HWHTEHCUBHOCTH M3IIy4aeMOIO
BEIIECTBAMH BHJIMMOTO CBeTa ((IyopeclUeHIMH) TPU OOJyUYeHUH WX YITPa(pUuOICTOBBIMU
Jy4yaMU Ha3bIBAETCS
a) HedenoMeTpuei
0) SMUCCHOHHBIM CIEKTPAJILHBIM aHATU30M
B) IUIAMEHHOM crieKTpodoToMeTpue
I') TIOMUHECIICHTHBIM (()IyopecCIIeHTHBIM ) METOJIOM aHAJIM3a
BapuanTt Nel
7. Kakue noHbl 0OHAPYKUBAIOT C UCIIOJIH30BAaHUEM PAa30aBICHHBIX KUCIOT?
a) HUTPaT-UOHBL;
0) HUTPUT-UOHBI;
B) ¢pocdar-uoHsr;
r) cyab(haT-uoHBbI.
Bapuant Ne2
7. BennuuHa v B ypaBHEHHH A=c/v 0003Ha4aeT
a) IJIMHY BOJIHBI;
0) yacTory;
B) CKOPOCTb CBETA;
I') BOJIHOBOE YHUCJIO.
Bapuant Nel
8. Kakoe 3HaueHMe KOHIIEHTpAIlMd HOHOB BOAOPO/Ia B HEUTPAJIBHBIX pacTBOpax?
a) paBHO KOHILIEHTPAINH THAPOKCUI-HOHOB U 107 MOMB/I
6) MeHbIIIe KOHIIEHTPALHH THIPOKCHI-HOHOB 1 paBHO 10™ Momb/n
B) GOJIbIIE KOHIEHTPALMH THAPOKCHI-HOHOB 1 paBHO 10 MOMIB/I
') MEHBIIIE KOHIIEHTPALUK TUIPOKCUI-UOHOB U PAaBHO 10”7 mons/n
Bapuant Ne2
8. ®opmyna kodhuimeHTa akTMBHOCTA HOHA
a) 0=Cp/Coom
0) 0= Cou/Chp



B) a=f-C

r) f=a/C
Bapuant Nel
9. BriGepeTte npaBUiIbHOE HA3BaHKME KOMIUIEKCOHA ¢ (DOPMYITOH:
CH,COOH
H-N<
CH,COOH

a) HUTPUJIOTPUYKCYCHAS KUCIIOTa
0) STUJICHAMAMUHTETPAYKCYCHAsl KUCJIOTa
B) UMUHOJIMYKCYCHAs KUCJIOTa
I') IByHaTpUEBas COJIb dTUJICHANAMUHTETPAYKCYCHON KUCIOThI
Bapuant Ne2
9. Oumbku, 00yCIOBIECHHBIE CYObEKTUBHBIMU OCOOCHHOCTSIMU PaOOTAIOIIIET0, HA3bIBAIOT
a) OMepaTUBHBIMU
0) METOAMYCCKUMHU
B) MHAUBUIYAJTbHBIMU
T) clly4ailHbIMU
Bapuant Nel
10. Ommbku, 3aBUCANIME OT KBAIM(PUKAIMU PadOTAIOMEr0 M OT TIIATEILHOCTU
BBITIOJTHEHUS OT/ICJIbHBIX aHAIMTUYECKUX OTEpaIuii, CAUTAIOT
a) OMepaTUBHBIMU
0) UHAUBUYTBHBIMU
B) METOIMYCCKUMHU
T) clly4ailHbIMU
Bapuant Ne2
10. Kakue noHbl 0OHapYKUBAIOT C UCIOJIb30BAHUEM THU(PEeHMITaMUHA?
a) HUTPAT-UOHBL;
0) HUTPUT-UOHBI;
B) (hocdar-uoHsr;
r) cyab(haT-uoHBHI.
Bapuant Nel
11. Jlas cyasdar-noHoB SO4> IPYIIOBBIM PEAreHTOM SIBIACTCS
a) BaCl, B xucnotii cpene
0) AgNO; B mpucyrcteur HNO;
B) TPYMIIOBOTO PeareHTa HeT
r) BaCl, B HeliTpanbHOM U CcI1a0O0IIEIOUHON cpefie
Bapuant Ne2
11. BeiGepeTe npaBuiibHOE Ha3BaHUE KOMITJIEKCOHA C (POPMYIIOIA:

HOOCH,C - N/CHQCDDH

N-CH.-CH-
HOOCH.C~" : 2 ™~ CH,COOH



a) HUTPUJIOTPUYKCYCHAS KUCIIOTa
0) UMUHOJMYKCYCHAsI KICIIOTA
B) ATWJICHIMAMHUHTETPAYKCYCHAsl KHCIIOTa
I') IByHATpUEBas COJIb STUJICHANAMUHTETPAYKCYCHON KUCIOTHI
Bapuant Nel
12. AuetatHsiii OyepHBbIi pacTBOp - ATO
a) cMeCh THIPOKCUAa AMMOHHMS U alleTara HaTpust
0) cMech TUIPOKCHIa AMMOHUS U XJIOPHJIa aMMOHUS
B) CMECh YKCYCHOM KHMCJIOTHI U alleTara HaTpHusl
I') CMECh YKCYCHOM KHCJIOTBI M XJIOpUIa aMMOHHUS
Bapuant Ne2
12. Beibepure npaBuibHy0 Ghopmyiy ais pH nokazarenst cpezpi.
a) pH=Ig[H'].
0) pH=-1g[OH]
B) pH=-1g[H']
r) pH=Ig[OH]
Bapuant Nel
13. IIpu aHanu3e HEU3BECTHOTO CYXOI'0 BEUIECTBA C YEr0 HAYMHAIOT MPOBOIUTH MPOOBI
Ha PaCTBOPUMOCTH?
a) ¢ 00pabOTKM HECKONBKUX KPYIMHUHOK TUCTHILIMPOBAHHON BOJIOM IPU HarpEeBaHUU;
0) ¢ 00pabOTKM KPUCTAIIOB BELIECTBA B pa30aBICHHOMN XJIOPOBOIOPOAHON KHUCIIOTE;
B) C 00pabOTKM KPHCTAIUIOB BEIIECTBA B KOHIIEHTPUPOBAHHOM XJIOPOBOIOPOTHOM KHCIIOTE;
r) ¢ 00pabOTKM HECKOJIbKUX KPYMUHOK TUCTHUJUIMPOBAHHOM BOJOW MPH KOMHATHOM
TEMIIEPATYPE.
Bapuant Ne2
13. Kak Ha3bIBa€TCA METOJI OCATUTEIIBHOTO TUTPOBAHUA, IPU KOTOPOM HCHOJIb3YETCA
pacTBOp THOLMAHATa AMMOHMS?
a) arpeHTOMETpUEH
0) THOIIMaHATOMETPHEH
B) XeJaToOMeTpHe
') IepMaHTaHATOMETpUEH
Bapuant Nel
14. Kak u3meHsieTcst paCTBOPUMOCTh MajOpacTBOPUMOTO 3JIEKTPOJIMTA MPU BBEACHUU
B €r0 PaCTBOP CUJIBHBIX AJIEKTPOJIUTOB, COAEPKALIUX OJHOMMEHHBIE HOHBI?
a) YBEJIMYUBAECTCS
0) MOHMXaeTCs
B) HE U3MEHSETCS
I') CHa4YaJla yBEJIMYHUBAETCS, a 3aTE€M YMEHbIIAETCS
Bapuant Ne2
14. Onpenenure 3HaU€HHE KOHCTAHTHI PABHOBECHS, €CIIM TUHAMUYECKOE PAaBHOBECHUE

CIBUHYTO BJIEBO?
a) K=1



0) K>1

B) K<I

r) K>1

OueHuBaHME CTyJIeHTa Ha 3adeTe [0 JUCHUIUIMHE «J{OMOTHUTEIBHBIE TJIABBI
AHAITUTUYECCKON XUMUMN

Basibl
(uToroBoit OcBoenue
N N . TpedoBanus K 3HAHUAM
PEUTHHIOBOW | KOMIeETEeHIUi
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI HAa TOCTaBICHHBIE BONPOCHI  IOJIHBIE, YETKHE U
YPOBEHb pa3BepHyTble. Pemenus 3amad  JOTHYHBL, JOKa3aTelIbHBI U
JNEMOHCTPUPYIOT ~aHAJIMTUYCCKHE M TBOPUYECKHE CHOCOOHOCTH
CTY/ICHTA.
84-70 Cpenuwuii JlaroTcsi TIOJTHBIE OTBETHI Ha IOCTaBJICHHBIC BONPOCHL. [loka3zaHo
YPOBEHb YMEHHUE BBIJCNATh MPUYUHHO-CIIEACTBEHHBIE CBs3U. [Ipu pemeHuu
3aa4 JIONYIICHBl HE3HAYUTENbHBIC OINUOKH, HWCIPAaBJICHHBIC C
MTOMOIIIBIO «HABOJISIINX» BOIPOCOB MPEIOaBATEIS.
69-60 bazoBsrit OTBeTbl Ha BONPOCHI H  pEIICHUS IIOCTABICHHBIX  3ajad
YPOBEHB HEJIOCTaTOYHO TMOJHbIE. JIOTHKa U MOCIeI0BaTEeIbHOCTh B PEIICHUH
3aJa4 UIMEIOT HapylmeHus. B oTBeTax OTCYTCTBYIOT BBIBOBI.

Cryaent, nonyuuBiinii MmeHee 60% OT MaKCUMaJIbHOTO Oajuia 3a pasei AUCIUIUIUHbI
WJIU TIPOMEKYTOUYHYIO aTTECTAIMIO, CYUTAETCS] HEATTECTOBAHHBIM 10 IAHHOW JTUCLIUIUIMHE.
YuebHO-MeTOoAMYeCKOe U MHPOPMALIMOHHOE o0ecriedeHue Y4eOHOH TUCIUTIIUHbI
OcHoBHas nuTeparypa:
1. Bepmun B.U., Bnacosa 1.B., Hukudoposa N.A. AHanuTnyeckas XuMus: y4eOHUK.
- CI16: UsparensctBo «JIaub», 2019. — 428 c. https://e.lanbook.com/reader/book/146616/#1
2. Ananutuyeckas xumus. Xumudeckuit ananus / U.I'. 3enkeBud [u zp.]: yueOHUK. -

CII6 : UznarenbcTBO «Jlanby, 2019. — 444 ¢. — Pexxum nocrymna:
https://e.lanbook.com/reader/book/123662/#1

JlononHuTenbHas IMureparypa

3. Ananutndeckas XxuMus. MeTo sl uAeHTUUKAIIMKY U oTipeaeneHus Bemiects / M.U.
bynaros [u ap.]: yue6nuk. — CI16: U3natensctBo «Jlanby», 2020. - 584 c. — Pexxum noctyna:
https://e.lanbook.com/reader/book/146616/#1

4. 3y6osa H.I'. Bydepnubie pactBopbl / MY K BBINIOTHEHUIO Ja0OPATOPHBIX PabOT —
banakoso: BUTHU HUAY MUDU, 2019. - C.16.

5. 3ybosa H.I'. Peakmmuu Ha oOHapyxeHue aHUOHOB / MY K BBINOJHEHUIO
nabopaTtopHbIX pabort - banakoso: BUTU HUAY MU®U, 2019. — C.16.

6. 3yooBa H.I'. Xemaromerpuueckoe TuTpoBanne / MY K BBINOJHEHUIO
nabopatopHbix padoT — banakoso: BUTU HUAY MUDU, 2017. — C.12.

7. 3yoora H.I'. CrnekTpodoToMeTpuuecKoe OMNpeeSieHUe ONTUYECKON TIOTHOCTU
pacTBopa mnepMaHranara kajaus / MY K BBINOJHEHHIO Ja0OpaTOpHBIX padboT. — banakoRo:
BUTU HUAY MUDU, 2019. — C.16.

8. Kypnan «Ycnexu B XUMHH W XUMHUYECKOW TEXHOJOTWMW». - Pexxum mocryna:
https://e.lanbook.com/journal/2381



https://e.lanbook.com/reader/book/146616/#1
https://e.lanbook.com/reader/book/123662/#1
https://e.lanbook.com/reader/book/146616/#1
https://e.lanbook.com/journal/2381

IIporpammHoe o0ecnieduenue u MHTEepHET-pecypcehI:

[Ipomecc peanmzanuu 00pa30BaTEIBHONW MPOTPAMMBI  O0ECTIEYeH HEO0OXOIUMBIM
KOMITJIEKTOM JIMIICH3MOHHOTO TIPOTPAaMMHOTO 00ECTICUCHHUSI.

MarepuajbHO-TEXHUYECKOE O0ecTeuyeHue Y41eOHOMH TUCHUIIIMHBI

JlekiIMOHHBIE  3aHATUSI  MPOBOISATCS B CHEHUAIM3UPOBAHHBIX  ayJIUTOPUSIX,
OCHAIIIEHHBIX MYJIbTUMEAUNHBIM 000pyaoBaHueM. JlabopaTtopHbie 3aHSTHSI MPOBOJAATCS B
ITUX K€ AayJUTOpUSX C TMOCEUIEHuEM J1abopaTOpui, OCHAIEHHBIX CTaHIApPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOESKHBIX MPUOOPOB U YCTAHOBOK. MyIbTUMETUNHBIHI
KypC JISKITUH, BUACOPMIBMBI, MAKETHI U TUTAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JIJISl CTY/IEHTOB

1. Ykazanus ons npocaywueanus iekyutl

[lepen HayajaoM 3aHATHII BHUMATEJIBHO O3HAKOMUTBCS C Y4YEOHBIM IJIaHOM
MPOBEJECHUS JIEKIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen mocemeHneM OYEpPEIHOMN JIEKIUU OCBEXKUTh B MAMATH OCHOBHBIE KOHLEMIIMU
NpOWJIEHHOTO paHee Marepuaina. [loAroToBUTh TpU  HEOOXOAMMOCTH  BOIMPOCHI
npenojasarento. He Hago onacaTbes, 4TO BOIPOCH MOTYT OBITh MPOCTBIMH.

Ha nekiiuu ocHOBHOE BHUMaHUE CIEAYyeT YACIATh HEe (popMynaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COACPKAHUIO U3y4aeMbIX BOIPOCOB, ONIPEACIICHUSIM U MOCTAaHOBKAM 3ajay.

B mporiecce u3ydeHHs JEKIIMOHHOTO Kypca HEOOXOAUMO IO BO3MOXXHOCTH YacTo
BO3BpAIIATECA K OCHOBHBIM TMOHSTHUSM M METOJAM pelIeHHus 3aj1ad (371eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJICHTOB).

JKenarenbHO MCHOJIB30BaTh KOHCIEKTHI JIEKIIUM, B KOTOPBIX HCHOJIb3YETCSl MPUHSTAs
npenojiaBaresieM cucteMa 0003HauYCHU.

Jns Gosee moApoOHOTO M3Yy4EeHUs Kypca cieAayeT paboTaTth C PEKOMEHIOBaHHBIMHU
JUTEPATyPHBIMU UICTOUHUKAMH Y BHOBb MOSBIISIOMIUMUCS UCTOYHUKAMU.

2. Vkazanus ons evlnonnenus 1a6opamopuvix pabom

CoOmonath  TpeOOBaHUS TEXHMKH O€30MacHOCTH, JUIsi 4Yero  IMpoCIyIiaTh
HEO0OXOIMMbIE Pa3bICHEHUS O IPABUILHOCTH MOBEICHUS B TAOOPATOPHUHU.

[lepen BbITTONTHEHHEM JTAOOPATOPHOM pabOTHI IPOBECTH CAMOCTOSITEIBHO TIOJITOTOBKY
K paboTe U3yuyruB OCHOBHBIC TEOPETUUECKUE TOJIOKEHHMS, 3HAHUE KOTOPHIX HEOOXOAMMO IS
OCMBICJICHHOTO BBITIOTHEHHUS pa0OTHI.

B nporiecce BeINOIHEHUST pabOTHI CIAEAYET MOCTOSHHO OOIIATHCS C TpernoaaBaTesyieM,
HE JIONYCKas M0 BO3MOKHOCTHU HENPABUWJIbHBIX JIEUCTBUM.

OCHOBHBIE pe3yJbTaThl KCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATH B IMCHMEHHOM BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHOW padoTte, Te
JOJDKHBI OBITH OTPaKEHBI OCHOBHBIC PE3YJIHTATHI U BHIBOJIBI.

3.Vkazanus ons evinonnenuss camocmoamenvHol pabomoi

[TonyunuTh y mnpenojaBaTessi 3aJaHUE W CIKHCOK PEKOMEHJIOBAaHHOW JUTEpaTyphI.
N3yueHne TeopeTUueCKUX BOMPOCOB CJIEAYET MPOBOAUTH MO BOZMOKHOCTH CAMOCTOSITENIHHO,
HO TIPH 3aTPYAHEHUSAX 00paIlaThCs K MPENoIaBaTelo.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Tpu BeIMONHEHNHM (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO MperojiaBarelis padora



MOXET OBITh OIleHeHa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, PY YCIIOBUU aKTHBHOM CAMOCTOSTEILHOU paOOTHI.
[ToArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
MeToanyecKkue peKOMeHAAIUM I NpenoaBareJiei

1. Vkazanus ons nposedenus nexyuti

Ha nepBoii BBOJHOM JeKIMU clenaTh o0 0030p coliepKaHus Kypca U OTMETHUTH
HOBBIE METOJIBl M TOJXOJBbl K PEIICHHUIO 3aJlad, pacCMaTPUBAEMBIX B Kypce, JIOBECTH 0
CTyJICHTOB TpeOoBaHuUs KadeIpbl, OTBETUTh HA BOIIPOCHI.

[Ipy mOATOTOBKE K JIGKITMOHHBIM 3aHATHSAM HEOOXOIWMO TPOAYyMaTh IUIAH €ro
MIPOBENICHUSI, COJIEP)KAaHNE BCTYIMUTEIHHOW, OCHOBHOW M 3aKJIIOUUTEILHON YacTH JICKIIHUH,
O03HAaKOMHTHCSI C HOBHUHKAMH YYEOHOW W METOAUYECKON JIUTEpaTyphl, MyOIHKAIIUSIMU
MEPUOINIECKON TIEYaTH IO TeMe JICKIIMOHHOTO 3aHATHS. llepen W3I0KeHHEM TEKYIIero
JICKITMOHHOTO MaTeprajia HallOMHUTh 00 OCHOBHBIX MTOTAX, JOCTUTHYTHIX Ha MPEABIIYIINX
nekmusax. C 9AToH 1eapl0 3a7aTh HECKOJIBKO BOIPOCOB ayJAUTOPHH M OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUSI CTYJICHTOB.

B Xome NeKImMOHHOrO 3aHATHS TperofaBaTelb JODKCH Ha3BaTh TeMy, y4eOHBIE
BOIIPOCHI, 03HAKOMHUTH CTYACHTOB C NIEPEUYHEM OCHOBHOW W JIOMOJHUTEIHLHON JIUTEPATYPHI
0 TeMe 3aHATHA. PackphiBas cofepikaHne ydeOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KaTCTOPHSIX, SBJICHHSAX H MpOIEccaX, OCOOCHHOCTAX WX
NpoTeKaHus. PacKpbIBaTh CYITHOCTh M COJEPKAHUE PA3TUYHBIX TOYEK 3PEHUS] U HAYIHBIX
MOAXO0JI0B K OOBSICHEHHIO T€X WJIM MHBIX SIBJICHUIN U MPOIECCOB.

CrnemyeTr apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO ITO3HIIMIO 110 CIHOPHBIM
TEOpPETHUYCCKUM BompocaM. I[IpuBoauTh mpuMepbl. 3amaBaTh 110 XOJIy H3JIOKEHUS
JICKIIMOHHOTO MaTepuajia pUTOPUUYECKHE BOIPOCH M CaMOMY JaBaTh Ha HHUX OTBET. JTO
CIOCOOCTBYET aKTUBHW3AIMM MBICITUTEIIBHON JCATEIHHOCTA CTYACHTOB, ITOBBIIICHUIO WX
BHUMAaHHS W HMHTEpeca K MaTepuaiy JCKIHUW, €€ coaepkanuio. [IpemogaBarens JOKEH
PYKOBOJUTH pPabOTOM CTYJEHTOB II0 KOHCIICEKTHPOBAHUIO JISKIIMOHHOTO MaTepuala,
MOAYEPKUBATH HEOOXOAUMOCTh OTPAKCHHUS B KOHCIIEKTaX OCHOBHBIX ITOJIOKCHUH M3ydaeMoi
TEMbI, 0CO0O0 BBIICIAS, KaTEropuajdbHBIM ammapar. B 3akiIoyuTenbHOM YacTH JIEKITUU
HE00X0IMMO C(HOPMYIIMPOBATH OOIIME BHIBOABI IO TEME, PACKPHIBAIOIINE COJIEPIKaHUE BCEX
BOIIPOCOB, TIOCTABJICHHBIX B JICKITMU. OOBSIBUTH TUIAH OYEPETHOTO MPAKTUICCKOTO 3aHSATHS,
JaTh KpaTKue PEKOMEHIAIMM 110 IOATOTOBKE CTYJCHTOB K CIICAYIOIICH JICKIIHH.
OnpenenuTh MECTO W BpeMs KOHCYJBTAIIMM CTYJCHTaM, ITOXKCIABIINM BBICTYIIUTH C
JOKJIaIaMu U pedepaTamu.

Ha mocnenneit nexmuu yaenutsh BpeMs il 0030pa HanOoJiee BaXKHBIX TMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Vxaszanus ons npoeedenus 1abopamopHuIx 3aHImMUIL.

CoOmonath TpeOOBaHUSI TEXHUKH OE€30MacHOCTH U TPOBOAUTH HEOOXOJUMBbIC
Pa3bICHEHHS O MTPaBUILHOCTH ITOBEICHUS B TAOOPATOPHH.

[Tepen BBIONIHEHHEM J1a0OpPATOPHOW pPAaOOTBI TPOBEPUTH CTENCHH T'OTOBHOCTH
CTY/JICHTOB, HAIIOMHHUTh U OOCYJIUTh OCHOBHBIE TEOPETUUECKHUE MOJIOKEHUS, 3HAHUE KOTOPHIX
HEO0OXOMMO TSI OCMBICIICHHOTO BBITIOJTHEHHSI padoT.



B npouecce BbIOMHEHUST pabOThI CIIEAYET MOCTOSSHHO OOIATHCS CO CTYIEHTAaMH, HE
JOIYCKast IO BO3MOXKHOCTH UX HENPABUJIBHBIX JEUCTBHM.

TpeboBatb, 4TOOBI OCHOBHBIE PE3yJIbTaThl IKCIEPUMEHTOB OBLIM 3a(UKCHUPOBAHBI
CTYJEHTaMH B MUCbMEHHOM BH/JIE.

[Tpu npueme 3aueta mo paboTte TpeOOBATH OTYET O MPOAETaHHON paboTe, e TOJKHBI
OBITh OTPa’KEHBI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

3.Ykazanus no konmponio camocmosamenvrou pabomul cmyoeHmos

[To ycmoTpeHnuto npenojiaBaress 3alaHie Ha CaMOCTOSITENIbHYIO pab0Ty MOXKET OBITh
WH/IMBHUIYaJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnonb30BaHUM WHANBUAYAIbHBIX 33IaHUN TPEOOBATh OT CTYACHTA MUCbMEHHBIH
OTYET O MPOJAEIIAHHOM padoTe.

[Ipu nmpumeHeHHn (QPOHTATBHBIX 3aJaHUA BECTH KOJUICKTUBHBIE OOCYXACHHUS CO
CTYJEHTaMH OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUH.

C uenblo KOHTPOJS KauyecTBa BBIMOJIHEHUS CaMOCTOSITENIbHON paboThl TpeOoBaTh
UH/JMBHUyaJIbHbIE OTYETHl (JIOMYCTUMO BMECTO MHCBMEHHOTO OTYETa MPUMEHSThH
WH/IMBHUIyaJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma cocrtaBieHa B cooTBeTcTBUM C¢ TpedoBanusmu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOHM 00pa30BaTEeNbHOW MPOrPaMMbl MO HAMPABJICHHUIO MOJATOTOBKH
18.03.01 «XumMuueckasi TEXHOJIOTHUS.

Pabouyto nmporpammy coctaBuil: o1eHT, [ epacumoBa B.M.

Peniensent: nouent, 3yoosa H.I'.

[Iporpamma onoOpena Ha 3aceganuu YMKH 18.03.01 «Xumuueckasi TEXHOJIOTUSD.

[Ipencenarens yuebHo-MeTOIMUecko komuccun Yepnora H.M.



