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
3aouHas

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
KOMIIO-3UIIMOHHBIX MaTEPUAJIOB.

Mecrto aucuunimnnabl B ctpykrype OOII BO

Kypc «JlononHutenbHbIe T1aBbl aHATUTUYECKOW XUMHUU» CBA3aH C HEOOXOIUMOCTHIO
3HAHMM OCHOB OOLIEl M HEOPraHWYEeCKOW XWMHUH, AHAIUTUYECKOM XUMUU U (DU3UKO-
XUMHUYECKUX METOJOB aHajlu3a, OPraHUYECKON XUMUU, MHUPOKOE HCIOIb30BAaHUE, KOTOPBIX
HE TOJBKO Ja€T BO3MOXKHOCTh Han0oJiee TOYHO BBIPA3UTh TEOPETUUECKHE 3aKOHOMEPHOCTH,
HO W SIBJISIETCS HEOOXOAMMBIM MHCTPYMEHTOM HMX YCTaHOBJICHUs. TeopeTHdecKkue 3HaHUs U
MPAKTUYECKUE HABBIKM, TOJYYEHHBIE CTYyJA€HTAaMU TPU MU3YYEHUHU JUCLUMILIAHBI
«JlomomHUTENbHBIE TJIaBbl AHAJUTUYECKON XHUMHU», JOJDKHBI OBITh HCIOJIB30BaHBI B
MPOIIECCe M3YUYCHHUS MOCIEAYIOMMNX TUCIUIUINH: «J{OMOTHUTENbHBIE TJ1aBbl aHAIUTUYECKOM
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 mOpeaIoKEeHUN MO KOMIUIEKCHOMY HCIIOIb30BAaHUIO CBHIPhI 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 MAaTE€pPUAJIOB;

— 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 TEMaTHKHU
IIPOEKTOB, BBIIOJIHEHUS IIPOEKTOB
C Tocienymomend - myoJudHON

MpE3eHTAllUe  pe3ylbTaToB, B
TOM 4YHCcIe OOOCHOBAaHHEM WX
COLMAIBHOW W NPAKTUYECKOMN
3HAYNMOCTH;

- (dhopMupoBaHHUS HaBBIKOB
KOMaHJTHOW paboThl, B TOM YHUCIIE
peanu3auuu Pa3IUYHBIX
MIPOEKTHBIX poneit (;upmep,
UCTIONTHUTENb, AHAIUTUK W TIp.)
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 | COI[MAIIBHOM  POJIM | €CTECTBEHHOHAYYHOTO u|2. VYuactue B BeOuHape
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 UHXEHepa (KOHCTPYKTOpa, | MPOPECCUOHANTBHOIO
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 mnpenomaercs cryaeHtam B 4-em cemectpe. OOmas TpynoeMKOCTh

JTUCIMILIMHBI COCTABIISIET 2 3aUeTHBIE SIMHHUIIEI, /2 aK. Jaca.
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COKpaHIeHHOG HanMMCHOBAaHHC (bOpM TCKYHICIO KOHTPOJII U aTTSCTAaluN Pa3acIOB:

Oo6o3Ha4yenue ITosiHOe HAMMEHOBAHHUE
YO YcTHBIN onpoc
JIP JlaGopatopHas paboTa
T TecToBoe 3aganue
KP KonrtponbHas pabora

ConeprxaHue JIEKIIHOHHOTO Kypca

Tembl JJeKIHH.
Bonpocel, oTpadaTrbiBaemMble HA JTeKIHU

Bcero
YacoB

YuebHo-
METOAMYECKOoe
odecrmeueHue

1

3

Jlekuus Nel Teopernyeckue 0OCHOBBI AHATUTHYECKOH XMMHUM
1.3akon neiicTBus Macc.

2. X1MHYECKOE PAaBHOBECHE.

3.IIpousseieHre pacCTBOPUMOCTH.

4.TTpou3sBeieHHE aKTUBHOCTEH HOHOB

[1-2]

Jleknust Ne2 /lonojiHMTE/IbHBIE TJIABbl KAYECTBEHHOI0 aHAJIU3A
1.Peakuuu 1 0OHapyKeHHE aHHOHOB.
2.AHan3 HEM3BECTHOIO CYXOr'o BELIECTBA

[1-2]

Jlexuu Ne3, 4 JlonoiHUTEIbHBIE IVIABbI KOJMYECTBEHHOT0aHAIN3a
1.CymHocTh XenaToMeTpHYecKOro TUTPOBAHUS.

2.VIHIMKaTOPhI XEJIaTOMETPHUECKOTO TUTPOBAHMSL.

3.MeTo/IbI XeIaTOMETPHYECKOTO TUTPOBAHUSL.

[1-2]

Jleknust NeS JlonosiHuTE/IBHBIE TJIABbl (PU3HKO-XUMHYECKOT0 M
(puznyeckoro MeTo0B aHaIN3a

1. Knaccudukariust ClieKTpOCKOMMYECKAX METO/IOB.
2.CriekTpajibHble IPUOOPHI

[1-3]




Ilepeuyensn 1abopaTOpPHBIX padoT

Y4eoOHo-
Tema 1a60paTopHBIX padoT. 3aaHus1, BONPOChL,0TpadaThiBaeMble Ha | Bcero
METOIHYECKOe
J1a00paTOPHOM 3aHATHH 4acoB
ob0ecrnieueHue
1 2 3

bydepHbie pacTBOPHI 2 [4]

Peakiuu Ha 0OHapy)KEHHUE aHHOHOB 4 [5]

XenaToMeTpUIeCKOE THTPOBAHUE 4 [6]

IlepeyeHb NpaKkTHUYECKUX 3AHATHIA - He MPETYCMOTPEHbI Y4eOHBIM IIJIAHOM
3amaHusd I CAaMOCTOSITEILHOM PadoThI CTYIEHTOB

Beero YuedHo-
Bomnpocel 1J151 caMOCTOSATEIbHOT0 U3Y4YeHUsI(3aJaHUA) 4aCOB METOANYEeCKOoe
odecneyeHue
1 2 3
Teopernyeckue 0CHOBBI AHATUTHYECKOIH XUMHH 13 [1-2, 8]

CreneHp 3NIeKTPOTUTHYECKON Arccoruanyu. Koncranta quccouuanuu
ciaboro 3nexTponuTa. CHIbHBIE AIEKTPOIMTHI B PACTBOPAX.
Koaddunment aktuBHOCTH U HOHHAas cuna. M3mepenuepH pactBopa B
xoJie aHanu3a. bydepHbie cucTembl U UX

MPUMEHEHNE B XUMUYECKOM aHanu3e. [ uaponus coneit B

XUMHAYECKOM aHan3e. BiausiHue o THOMMEHHOTO HOHA Ha
PacTBOPUMOCTDH MaJIOPACTBOPUMOTO 3ekTponuTa. CosneBoii r3hdekr.
OpakimoHHoe (IpoOHOE) ocaxaeHue HOHOB. KomonaHble pacTBOPHI B
XUMHUYECKOM aHanuze. [I[puMeHeHrne XuMHUYeCcKOTO OCaXACHUS U
coocaxxieHus. [I[puMenenue ocagoyHoN COpOLMH.

[TpumeHeHne noHHOTO OOMeHa. [IpuMeHeHne FKCTparupoBaHus U
NPYTUX METOJIOB.

JlonoTHUTe/IbLHBIE IJ1aBbI KauecTBEHHOro aHaiau3a Knaccuduxamms 13 [1-2, 8]
aHMOHOB. OcoOeHHOCTH 0OHapy>keHusl aHnoHOB.IlepBast aHanMTHYECKas
rpymmna aHuoHOB. BTopas ananmuTudeckas

rpyIia aHHOHOB. TpeThsl aHAIUTUYECKasl TPYITa aHUOHOB.
JlonoJIHUTe/IbHBIE IV1ABbI KOJIHYECTBEHHOI0 AaHAIN3a 13 [1-2, 8]
ApPreHTOMETPHUYECKOE TUTPOBaHUE. THOMAHOMETPHUIECKOE TUTPOBAHHE.
CyIIHOCTh TEPMaHIaHATOMETPUYECKOT0 TUTPOBaHMs. CyIIIHOCTh

X POMATOMETPHUECKOTO TUTpoBaHUs. CyITHOCTD

MOJIOMETPUYECKOT'O TUTPOBAHMSL.

JlonoJiHUTeIbHbIE I1aBbl (PU3UKO-XMMHYECKOT0 U (PU3HYeCKOro 13 [1-3, 8]
MEeTO/10B aHAIN3A

ATOMHAsI CIIEKTPOCKOTIHS: aTOMHO-IMHCCHOHHAS CTIEKTPOCKOTIHS,
aTOMHO-a0COpOLIMOHHAS CIIEKTPOCKOIHNS, AaTOMHO-()TyOpeCIIeHTHAs
CHeKTpockonusi. MonekyssipHas CleKTPOCKOIUs: HH(ppaKpacHas
CIIEKTPOCKOMUS, CIEKTPOCKONUS 11U (HY3HOTO OTPAKEHHUS,
KaJOPHUMETPUUYECKHIE CTIEKTPOCKOITUYECKNE METO/IBI.
PaarocneTpocKOnuyecKiue METOIbI.

OO0pa3oBaTesbHbIC TEXHOJIOTMHU
[Ipu peamuzanuu y4eOHOro Marepuana Kypca «JlomOTHUTENbHBIE — TJIaBbI
aHAIMTUYECKOW XHUMHH» HCHOJB3YIOTCS pa3jMyHble 00pa3oBaTebHbIE TEXHOJIOTHH,
CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(EpPH CBOOOAHON M TBOPUYECKOW TUCKYCCHM KaK MEXIY
IPENoJaBaTesIeM U CTyIEHTaMH, TaK U B CTYJEHYECKOH rpymnme. L{enso npu 3ToM sBIIseTCs
BbIpa0OTKa y CTYJEHTOB HAaBBIKOB M KOMIETEHIIUH, MO3BOJSIOUIMX CAMOCTOSITEIbHO BECTH



UCCJIEI0OBATENbCKYIO U HAYYHO-TIEJarOTUYECKYIO padboTy.

[IpakTrueckass OATOTOBKA TP peaM3aluyl y4eOHOW AWCIUIUIMHBI OPTaHU3YeTCs
MyTeM MPOBEICHUS Ja0OPATOPHBIX 3aHATUH, MPEIyCMATPUBAIONIUX YIACTHE O0YJAFOIITIXCS
B BBHITIOJIHCHUU OTMACTHHBIX AJIEMEHTOB paboT, CBA3aHHBIX C OyayImieil mpodeccrnoHanbHOU
JESATENBHOCTBIO.

[IpakTrueckass TOArOTOBKA TaK)Ke BKJIIOYAET B ce0s 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE  MpeaycMaTpuBalOT  mepenady  y4deOHOW  uHPopMauud  OOydaromuMmcs,
HEOOXOAMMOW JUIsl TOCIEAYIOIIET0 BBIMOJHEHUS paboT, CBA3AHHBIX C Oyxaylieu
poecCHOHATEHOM NESITEIIBHOCTHIO.

AyIATOpHBIE 3aHATHS MPOBOJATCA B BHUAE JIEKIMN C wucnoiab3oBanueM [IK wu
KOMIIBIOTEPHOTO NPOEKTOpa, MPAKTUYECKUX 3aHATHUM, ¢ wucnoyib3oBanuem [IK mpwu
npoBefeHnud  pacdetoB. CamocTosiTenbHass paboTa  CTYACHTOB  MPOBOJIUTCA MO
PYKOBOJACTBOM IPENOAABATENEH, C OKa3aHUEM KOHCYJIbTAllUM U MOMOIIU IIPU NOATOTOBKE K
KOHTPOJIbHBIM pa00TaM, BBIMIOJIHEHUH JOMAITHUX 3aJaHUi.

DoH/ OLIECHOYHBIX CPEACTB

@oH/ OIEHOYHBIX CPEACTB MO JUCIHUIUIMHE OOECIEYMBAECT MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB OO0y4eHHsS (KOMIETEHIMM W MX WHIUKATOPOB) IMOCPEICTBOM
MEpONPUSITUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJISI 1O JTUCLUILIUHE.

CBsi3b MeXy POpMHUPYEMBIMH KOMIETEHIUIMU U (HOpMaMU KOHTPOJISI UX OCBOCHUS

NpcacTaBjiCHa B CJIGI[YI-OHleﬁ Ta6J'II/II_[CI

HanmenoBanue
Ne Ko u HauMeHOBaHUE HHIUKATOPA HaumenoBanue

KOHTPOIUPYEMBIX N
n/a JOCTUXKCHUA KOMIICTCHIIUN OILICHOYHOI'0 CpCACTBA
pa3nenoB (TeMbl)

Bxo/1HOM KOHTPOJIb

BOHpOCBI BXOJHOTI'O

1 | BxogHo¥ KOHTPOJb
KOHTPOJIsI (YCTHO)

ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

1 Teopernueckue ocHoBbl | OITK-1, OTIK-5, TIK-2, TTK-9 Otyer mo mabopaTopHOM
AHATTUTHICCKON XMUMHH paboTte (MUCEMEHHO)
JlomosHuTENbHBIE
IJaBbl  KayeCTBEHHOIO Tect (MUCHMEHHO)
aHajam3a

2 JlomomHuTeIbHBIC OIIK-1, OIIK-5, TIK-2, TIK-9 Otuer mo maGopaTopHOi
TJIaBBI paboTte (MMCbMEHHO)
KOJINYECTBEHHOT'O
aHaam3a Tect (muCbMEHHO)
JlomomHuTETbHBIE

IJ1aBbl (PU3HUKO-
XUMHYECKOT'0 U
(U3UIECKOTO METOIOB

aHajan3a
1 | 3auer OIIK-1, OIIK-5, TIK-2, TIK-9 Tect (MUCHMEHHO)
OueHounble cpeacTBa
No Haumenosanue [IpencraBnenue
0 /;1 OLIEHOYHOI'O Kpatkas xapakTepuCTHKa OIICHOYHOTO CPEJCTBA | OLIGHOYHOI'O CPE/ICTBA B
CpeacTBa donne




1 | Bxoxnoit
KOHTPOJIb

CpenctBo  KOHTpPOJS, OpPraHM30BAaHHOE KAk
cIieraabHast Oecena MpenoaaBaTens c
00yJaroNuMCcsl Ha TEMBI, CBSI3aHHBIC ¢ U3y4aeMOM
JTUCIUIUIMHOW, W PAaCCUMTAHHOE Ha BBISICHCHHE
o0beMa 3HAHUNA oOy4arorierocs o
OTIpeICICHHOMY pa3ziey, TeMe, MPoOIeMe U T.1I.

VYernbiit onpoc - YO

2 | Oruer mo
nabopaTopHOU
pabote

TexHUuecKoe CpeAcTBO, KOTOPOE MOXKET OBITh
UCIIOJIB30BAHO JUIi KOHTPOJII HPUOOPETEHHBIX
CTYAEHTOM TpO(EeCCHOHAIBHBIX HAaBBIKOB U
yMEHHI o YIIPaBJICHUIO KOHKPETHBIM
MaTepHaATbHBIM OOBEKTOM.

Jlaboparopnas pabdoTa -
JIP

3 | KontposnbHas

CpenctBo  MpoBepKH  yMEHUH  MPUMEHSTh

KounTponbhas pabora -

MO3BOJIAAIOINASL  ABTOMATU3UPOBATh  MPOLENYPY
U3MEPEHHUs]  YPOBHS  3HAaHMMW W yMEHMU
00y4aromierocs.

paborta MOJy4eHHbIE 3HAaHUA Ui pemeHus  3anay | KP
OIIPEACIECHHOrO TUIIA 10 TEME MJIU pa3lieily
4 | Tecr Cucrema CTaHJAPTU3UPOBAHHBIX 3amanui, | Tectsr - T

MeToanueckune MaTE€pPHAJIbI, OIIPEAC/IAIOIIHUE ITPOUCAYPLI ONCHUBAHUA 3HaHHﬁ,
yMeHl/Iﬁ, BJIAJIEHUH U (I/IJII/I) onbITa I€CATC/IBHOCTH, XaPAKTCPU3YIOIIINX ITAllbI

(popmupoBaHus KOMIIETCHIU.
Bonpocsl BxoaHoro kourpouis (YO):

. 3aKOH IIOCTOSIHCTBA COCTaBa BEIICCTBA.

. O6parumbie 1 HEOOpATUMBIE PEAKITUU
. 3aKOH JICHCTBUS MacC

. MaTtemaTtn4yecKkoe BhIPaKECHUE 3aKOHA JICHCTBHS Mace

. KoncranTa paBHOBecHs

. GHGKTpOJII/ITI/I‘ICCKa}I Jucconuranus

. HopmanbsHOCTB ¥ TUTp pacTBOpa

. ODU3UKO-XUMHUUYECKHUE MCTOJbI aHAJIM3a

1
2
3
4
5. KoncranTa cKOpoCcTH peakuuu
6
7
8
9
1

0. CriekTpaJibHBIN METOJ] aHAJIU3a

Bomnpocsl 51 oTueTa no JadoparopHoi padore Nel:

1. YUro takoe OydepHbie pacTBopbl Wian OydepHbie cmecu? IlpuBeaure npumepbl

OydepHbIX cMeceit

2. KakuM mporieccaMu COMPOBOXKIAETCS J100ABJICHHE IIEJI0YM K aMMOHHUIHOMY

oydepHomy pactBopy?
3. Kak mensiercs 3nauenue pH areratHoro 6ydepHoro pactBopa mpu q00aBICHUU K

Hemy 0,08 3/m HCI unmm NaOH?
4. Yem omnpenensiercst OydepHas eMkocTh pactBopa? [IpuBenure hopmyiy.

5. IlpuBeguTe mpUMEpPHl OPraHMYECKUX KHUIAKOCTCH M BEHISCTB, OO0JaaIOIMINX

OydepHBIMU CBOMCTBaMHU.

Bonpocs! aj151 oTyeTa no JadoparopHoi padore Ne2:

1. Ha yeMm ocHOBaH Ka4yeCTBEHHBIN METO1 aHaIu3a?

2. Kak nogpa3aensitorcss XUMHYECKHUE PEAKIINN OOHAPYKEeHUs?

3. Kakum 006pa3oM npoBOAST peakiui, OCYIIECTBISIEMbIE «MOKPBIMY ITyTeM?




4. Ilepeuncante aHUOHBI 1-01 rpyNIbl U NIPUBEIUTE XaPAKTEPUCTHUKY.
5. Uem BoccTanaBnuBaeTcs KoHeHTpupoBanHas HNO3?
Bomnpocsl 151 oTueTa no JadoparopHoi padore Ne3:

1. Ha yeM ocHOBaH METOJ X€TaTOMETPUYECKOTO TUTPOBAHUSA?

2. HazoBuTe OCHOBHBIE BUbl HHANKATOPOB, IPUMEHSIEMBIX ISl XEIaTOMETPUUECKOTO
TUTPOBaHUs

3. CylmHOCTh IPSIMOTO TUTPOBAHMSL.

4. Ha yeM OCHOBaH METOJl TUTPOBAHUS 3aMECTUTEISA?

5. 3anummTe YypaBHEHHS peakuud OO0pa3oBaHUs XE€JIaTOB IMPH  OINPEICICHHUH
coJiepKaHus KoOaIbTa B pacTBOPE.

Bomnpocs! 1js1 oT4yera no J1adboparopHoii padore Ne4:

1.Ilepeunciure npeuMyIecTBa (PU3NIECKUX U PUBHKO-XUMHUYECKUX METO0B aHAJIN3a
10 CPABHEHMIO C IPYTHMH BUIAMU aHAJIN3A.

2. OOBsICHUTE CXEMY IIEPEXOI0B MEKIY Pa3IMUHBIMU COCTOSHUSMU YACTHULIBI.

3. Kak nozxpasnensercs ONTUHYECKUI TUana3oH?

4. Yem onpenensitoTcsi KOHCTPYKUUU OTAEIEHUS 711 MPOObl B Pa3HBIX CHEKTPATbHBIX
npudopax?

5. ®opmynuponka 3akoHa byrepa — Jlambepta — beppa

3ajaHusl TpHU BBINOJHEHUM KOHTPOJIBHOM padOThl BBHIOMPAIOTCS [0 BapUaHTaM,
COOTBETCTBYIOIIUM IociieAHe uudpe mmdpa cryaeHta. BapuanTel 3amaHuil K
KOHTPOJIBHOH padore:

Ne 3aganus 1 2 3 4 5 6 7 8 9 10
Ne Bapuanra 1 2 3 4 5 6 7 8 9 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

3agaHus K KOHTPOJBbHOU padoTe:
. 3aKOH JEHUCTBUA Macc
. XUMHUYECKOE PAaBHOBECHUE
. CTeneHp 3IeKTPOIUTHIECKON JUCCOIHAITAH
. CuibHBIE U CJTa0bIC SJIEKTPOJIUTHI
. KorcTranTa quccornmanum ciradboro 3JIeKTpoInTa
. KoagdunmeHT akTHBHOCTH 1 MOHHAS CHJIA
. ITonsarue pH pacTBopa 1 cmocoObl €ro U3MEpeHUs

O 1 &N Lt AN W N =

. BydepHble cucteMbl 1 X TpUMEHEHHE B XUMUYEeCKOM aHanuze. bydepHas emkocTb

9. I'maposnn3 coJield B XUMUYECKOM aHAJIA3E

10. ITpousBenenne pacTBOPUMOCTH

11. [IponsBeneHne akTUBHOCTEN HOHOB

12. BnusHWe OJHOMMEHHOTO MOHAa HA PAacTBOPUMOCTH MAJIOPACTBOPUMOIO
anektpoauta. ConeBoit 3 dexr

13. ®paknuorHoe (IpoOHOE) OCaKICHUE

14. Knaccuduxarms annoHoB. OcoOeHHOCTH 0OHAPYKEHUSI aHHOHOB

15. CymHocTh 0CaiuTeNbHOIO TUTPOBAHUS. Buabl 0caguTEIbHOTO TUTPOBAHUS




16. CyniHoCcTh KOMJIEKCOMETPUYECKOTO (XEeIaTOMETPUUECKOT0) TUTPOBAHUS

17. Kommnekconsl. [Ipusectu hopmynbl 1 Ha3BaHUS KOMILIEKCOHOB

18. Peakius oOpazoBaHus KOMIUIEKCOHOM III BHYTPUKOMITIIEKCHOTO COEIMHEHUS

19. UnnukaTopsl Xe1aTOMETPUYECKOrO0 TUTPOBAHUS

20. MeTtonbl XeTaTOMETPUYECKOTO0 TUTPOBAHUS: IPSIMOE, 0OpPAaTHOE TUTPOBAHUE

21. Mertoapl XenaTOMETPUYECKOTO THUTPOBAHUS: METOJ TUTPOBAHUS 3aMECTUTEIS,
METOJ ATKaJTUMETPUUECKOTO TUTPOBAHUS

22. CylmHOCTh NEPMAHTaHATOMETPUYECKOTO TUTPOBAHUS

23. DMHUCCUOHHBIN CEKTpaIbHbI aHanu3. CyIIHOCTh METOJIa U €r0 IPUMEHEHUE

24. [Inamennas criekrpodoTomerpusi. CyIHOCTh METOa M €TO MPUMECHECHHE

25. AtomHOo-abcopOmmonHas crektpodoromerpus. CynHOCTH MeETOAa H  €r0
MPUMEHECHUE

26. MonekynspHo-abcopOimonHasi crnekrpockonusi. CyIIHOCTh MeToJa U €ro
MPUMEHEHUE

27. Typouaumetpusi. CyIIHOCTh METOJIa U €r0 MIPUMEHEHUE

28. Hedenomerpus. CynHoCTh METO/Ia U €T0 MPUMEHEHUE

29. JIroMuHECUEHTHBIA WM (IyOpeCUEeHTHbIM MeToj aHainu3a. CylIHOCTh METoa U
€ro NMpUMEHEHUE

30. [TonspomeTpuuecknii MeTox aHan3a. CyniHOCTh METOJA U €r0 IPUMEHEHNE

31. Ompenenuth cpeaHee OTKIOHEHHWE dCp M cpeaHee KBaJApPAaTUYHOE OTKIOHEHUE
OTJEIBHOTO ONpENeNeHUsT S I CIEAYIOLIEeH cepuM pe3yiabTaToB aHanuza: 14,65; 14,67;
14,69 u 14,03 mr.

32. Ilpu BBIMOJIHEHUH TIApAJUICIBHBIX B3BEIIMBAHUYN TOJMYUYEHBI YETHIPE PE3yJIbTaTa:
27,1; 27,5; 27,9; 28,0 mr. Onpenenurts cpeiHee OTKIOHEHUE dcp U cpefiHee KBaJIpaTUYHOE
OTKJIOHEHHE OTAEJIBHOTO ONpeneneHus S.

33. Ompenenutb cpeaHee OTKIOHEHHE dcp M cpelHee KBaJpaTUYHOE OTKIOHEHHUE
OTJICIILHOTO OMPEICIICHUS S IS CIEIYIONIEH cepuu pe3ynbTaToB aHaimza: 13,71; 13,73; 13,75 1.

34. Ilpu BBINOJHEHUN TNapaJUICNIbHBIX B3BELIMBAHUN MOJYYEHBI YETHIPE PE3ysbTaTa:
11,8; 12,3; 11,6; 11,9 mr. Onpenenuth cpeaHee OTKIOHEHHE dcp M cpeHee KBaApPaTHIHOE
OTKJIOHEHUE OTAEIBHOTO ONPEACICHUS S.

35. Omnpenenuth cpenHee OTKJIOHEHHE dCp U cpefHee KBaapaTUYHOE OTKJIOHEHHUE
OTAEIBHOTO OMpENCNCHUsT S sl CIEAYIOLIEH CepuM pe3yabTaToB aHanmuza: 12,23; 12,25;
12,27 u 12,29 M.

36. [Ipu BBINOJHEHUU TNapaUICNIbHBIX B3BELIMBAHUMN MOJIyYEHBl YETHIPE PE3YJIbTaTa:
33,01; 33,13; 33,54; 33,78 r. Omnpenenutrh cpeaHee OTKIOHeHHE dcp W cpenHee
KBaJpaTUYHOE OTKJIOHEHHUE OTJICILHOTO OMPEAEICHUS S.

37. Onpenenuth cpemHee OTKIOHEeHWEe dcp M cpemHee KBaapaTHYHOS OTKJIOHEHHE
OTJIENIBHOTO ONPEACTIEHUS S IS CIICAYIOIEN CEpUM Pe3yIbTaToB aHamm3a: 15,63; 15,65 u 15,69 1.

38. Ilpu BBINOJIHEHUHU TMapaUIeIbHBIX B3BEIIMBAHUI MOJYYEHBI YETHIPE pe3yJibTara:
35,97; 36,03; 36,32; 36,55 r. Omnpenenutrh cpeaHee OTKIOHEHHWE dcp W cpelnHee
KBaJpaTUYHOE OTKJIOHEHHUE OTIIEIBHOIO OMPEAECIEHUS S.



39. Ompenenuth cpeaHee OTKIOHEHHWE dCp M cpeaHee KBaJApaTUYHOE OTKIOHEHUE
OT/ICJIBHOTO ONpeAesieHusl S sl claeAyrouield cepun pe3yibraToB aHanuza: 18,31; 18,33;
18,36; 18,40 mr.

40. ITpu BBITOTHEHWH TMapaUICIbHBIX B3BEIIMBAHUN TOJIYYCHBI YETHIPE pe3yibTaTa:
53,1; 53,3; 53,7; 53,9 mr. OnpenenuTh cpeaHee OTKIOHEHHE dcp M cpenHee KBaApaTHIHOE
OTKJIOHEHHE OTACJIbHOTO ONpeieNieHus S.

TecToBLBIE 3a1aHUA:
BapuanTt Nel

1. Onpenenure 3HaYCHUE KOHCTAHTHI PABHOBECHS, €CJIM JTUHAMHUYECKOE PAaBHOBECHE
CABUHYTO BIIPaBO?

a) K=1

0) K>1

B) K<1

r) K<1

Bapuant Ne2

1. Kak u3aMeHseTcsl pacCTBOPUMOCTh MaJIOPACTBOPHUMOTO 3JICKTPOIUTA IIPH BBEICHUH B
€ro pacTBOP COJieH, HE UMEIOIUX C HUM OOIIIUX HOHOB?

a) YBEJIMUUBACTCSA

0) moHMKaeTCs

B) HE U3MEHAETCS

') CHa4yaJia yMEHBIIIAEeTCs, a 3aTeM YBEJINYUBACTCS

BapuanTt Nel

2. Merton ananu3a, OCHOBaHHbBIM HAa M3MEPEHUU WHTEHCUBHOCTH CBETa, OTPAKEHHOTO
WM PACCETHHOTO OKpAIICHHONW WM HEOKPAIICHHOW CYCIEH3WEW TBEPIOTrO BEIIeCTBa
HA3bIBACTCS:

a) HedenomeTpuei

0) SMUCCHOHHBIM CIIEKTPAJILHBIM aHATHU30M

B) TUTAMEHHOM CIIeKTpodoTOMETpueH

I') TIOMUHECIIEHTHBIM ((hIyopeCIIeHTHBIM ) METOJIOM aHAJIN3a

Bapuant Ne2

2. Ilpu ananmm3e HEW3BECTHOTO CYXOTO BEIIECTBA OKpacka KPUCTAIOB B CMHHUU I[BET
yKa3bIBaeT Ha COJICPIKAHHE

a) HOHOB MarHus,

0) HOHOB MEJIH;

B) HOHOB XKEJE3a;

') HIOHOB KoOasbTa.

BapuanTt Nel

3. Kak Ha3piBaeTCs METON OCATUTEIBHOTO THTPOBAHUS, IIPH KOTOPOM IPH TTOMOIITH
pacTBOpOB HUTpaTa cepedpa onpenenstor coaepkanue noHoB Cl u Br B HEHTpaabHBIX WU
c1a00I1IeJIOUHBIX cpeiax?

a) arpeHTOMETpHUEH;

0) THOIMaHATOMETPHUEH;



B) XeJIaTOMETPHUEH;
') IEpMaHTAHATOMETPHUEH.
Bapuant Ne2
3. BemectBo CsHcN¢O4 Ha3BIBaCTCH
a) MHIUKaTOpOM MYPEKCHIOM
0) KoMILJIeKCOHOM |
B) MHANKATOPOM XPOMOTEH YEPHbBIM
I') KOMILIeKCOHOM 11
Bapuant Nel
4. BennuuHa ¢ B ypaBHEHUHU A=c/v 0003Ha4aeT
a) JJIMHY BOJIHBI;
0) yacTory;
B) CKOPOCTh CBETa;
T') BOJIHOBOE YHUCJIO.
Bapuant Ne2
4. Ins xmopua-uoHoB Cl” rpyInoBbIM peareéHTOM SIBISIETCS
a) BaCl, B kucnoii cpene
0) AgNO; B mpucyrcteur HNO;
B) IPyHIIOBOTO PEareHTa HeT
r) BaCl, B HeliTpanbHOM U c1abOoIIEI0uHON cpeie

BapuanTt Nel
5. ®opMyna akTUBHOCTH MOHA
a) (XZCI[/ C06m
0) 0= Coou/Ch
B) a=f-C
r)a={1/C
Bapuant Ne2

5. AMMoHUIHBIN OyepHbIN pacTBOp - 3TO
a) CMeCh THIPOKCHUIA AMMOHHS U arleTara HaTpus
0) cMech TUIPOKCHIa aMMOHUS U XJIOPHJIa aMMOHUS
B) CMECh YKCYCHOW KHCIIOTHI U alleTara HaTpus
') CMECh YKCYCHOUM KHCJIOTHI M XJIOpHa aMMOHHUS
BapuanTt Nel
6. BemectBo C,0H30,N3S Ha3piBaeTcs
a) UHIUKATOPOM MYPEKCHIOM
0) KoMIIJIeKCOHOM |
B) MHANKATOPOM XPOMOTEH YEPHBIM
I') KOMIUIeKCOHOM 11
Bapuant Ne2
6. MeTon aHanu3a, OCHOBAHHBIM HA W3MEPCHUM WHTCHCHUBHOCTH H3JIy4aeMOTO
BEILIECTBAMU BUAMMOTO cBeTa ((hIyopecleHIun) Npu OOIyYeHUU UX YIbTpadroIeTOBBIMU
JTy4aMUy Ha3bIBaCTCS



a) He(denomeTpueit

0) YMHUCCHOHHBIM CIIEKTPAIbHBIM aHATU30M

B) IUIAMEHHOM crieKTpodoToMeTpreit

T') JIOMUHECIICHTHBIM ((PIyopeclieHTHBIM) METOIOM aHaJIN3a
Bapuant Nel

7. Kakue noHsl 00Hapy>KUBAIOT C UCTIOIb30BaHUEM Pa30aBICHHBIX KUCIOT?

a) HUTPAT-UOHBL;

0) HUTPUT-HOHBI;

B) docaT-uoHbI;

T) Cynb(ar-uoHbI.
Bapuant Ne2

7. BenuuuHa v B ypaBHEHUU A=C/v 0003Ha4YaeT

a) ITTUHY BOJIHBIL;

0) yacTorty;

B) CKOPOCTh CBETa;

') BOJIHOBOE YHUCJIO.
BapuanTt Nel

8. Kakoe 3HaueHne KOHIEHTPAIM HOHOB BOIOPOAA B HEUTPAJIbHBIX pacTBOpax?

a) paBHO KOHI[CHTPAINH THAPOKCUA-HOHOB 1 107 MOIB/IT

6) MeHbIIIe KOHIIEHTPAIHH THIPOKCHI-HOHOB 1 paBHO 10™ Moib/n

B) GOJIbIIE KOHIICHTPAINH THAPOKCHI-HOHOB U paBHO 10 MOIB/T

I') MEHbIIIE KOHI[CHTPAIINN THAPOKCHI-HOHOB U paBHO 107 Momb/1
Bapuant Ne2

8. ®opmyna kodpduireHTa akTHBHOCTH HOHA

a) 0=Cp/Coom

0) 0= Coou/Ch

B) a=f-C

r) f=a/C

BapuanTt Nel
9. BribepeTe npaBuiibHOE HA3BaHWE KOMIUIEKCOHA ¢ (DOPMYJIOi:
N/CHECDDH

H-
™~ CH,COOH

a) HUTPUJIOTPUYKCYCHAS KUCIIOTa
0) STUJICHAMAMUHTETPAYKCYCHAsl KUCJIOTa
B) UMHUHOAMYKCYCHasl KHCIIOTa
I') IBYHATpUEBas COJIb 3TUJICHANAMUHTETPAYKCYCHONU KUCIIOTHI
Bapuant Ne2
9. OmmbKm, 00yCITOBIICHHBIE CYOBEKTUBHBIMUA OCOOCHHOCTSIMU Pa0OTAFOIIIETO, HA3BIBAIOT
a) onepaTuBHBIMU



0) METOINYECKUMHU
B) WHIUBUTyaJIbHBIMU
T) clly4ailHbIMU
Bapuant Nel
10. OmmOku, 3aBUCAIIME OT KBalU(UKAKMK pabOTAIONIET0 M OT TIIATEIbHOCTH
BBITIOJIHEHUS OTJIETbHBIX aHAJTUTUYECKUX ONEepaluii, CYUTaIOT
a) orepaTuBHBIMU
0) UHAUBUYyIbHBIMHU
B) METOJIMYECKUMHU
T) clly4ailHbIMU
Bapuant Ne2
10. Kakue noHbl 0OHapyKMBAIOT C UCIIOJIb30BAHUEM TU(PEHMIaMUHA?
a) HUTPAT-UOHBIL;
0) HUTPUT-UOHBI;
B) dhocdar-uoHsr;
r) cyab(haT-uoHBbI.
BapuanTt Nel
11. Jlns cynbdar-nonos SO,” IPYIIOBBIM PeareHTOM SIBIACTCS
a) BaCl, B kucnoii cpene
0) AgNO; B mpucyrctBur HNO;
B) IPYIIIOBOIO peareHTa HeT
r) BaCl, B HeliTpanbHOM U c1aboIIEIOYHON cperie
Bapuant Ne2
11. BeiGepeTe npaBUIbHOE Ha3BaHUE KOMILIEKCOHA C (POPMYIION:

HOOCH.C CH,COOH
\“N- C}L-CH;N(
HOOCH.C~" °  ° ™CHCOOH

a) HUTPUJIOTPUYKCYCHAS KUCIIOTa

0) UMUHOAMYKCYCHAsI KHCIIOTa

B) OTHJICHIMAMUHTETPAYKCYCHAsl KHUCIIOTa

T') IByHATpUEBas COJIb dTUJIICHANAMUHTETPAYKCYCHON KUCITOTHI
BapuanTt Nel

12. AueratHslii OydepHbIil pacTBOp - 3TO

a) cMech THAPOKCHIa aMMOHHUS U alleTara HaTpus

0) cMech TUIPOKCUIa aMMOHUSI M XJIOPHIa aMMOHUS

B) CMECh YKCYCHOM KHUCJIOTHI U alieTara HaTpus

') CMECh YKCYCHOUM KHCJIOTHI M XJIOPUIa aMMOHHUS
Bapuant Ne2

12. Beibepute mpaBuibHy0 dhopmyiry aist pH mokazarenst cpespi.

a) pH=Ig[H'].



0) pH=-1g[OH ]
B) pH=-Ig[H']
r) pH=Ig[OH ]
Bapuant Nel
13. Ilpu aHanu3e HEU3BECTHOTO CYXOI'0 BELIECTBA C YEr0 HAYMHAIOT MPOBOJIUTH MPOOBI
Ha PaCTBOPUMOCTH?
a) ¢ 00pabOTKM HECKOJIBKUX KPYIUHOK JUCTUIUIMPOBAHHOM BOAOW MPU HArpEBaHUU;
0) ¢ 00pabOTKHM KPHCTAIIJIOB BEIIECTBA B pa30aBICHHOMN XJIOPOBOJOPOIHOMN KHUCIIOTE;
B) C 00pabOTKM KPUCTAJIIOB BEIIECTBA B KOHIICHTPHPOBAHHOM XJIOPOBOJAOPOIHOM KUCTIOTE;
r) ¢ 00pabOTKM HECKOJBKUX KPYMUHOK TUCTHUJUIMPOBAHHOW BOJOW MPH KOMHATHOM
TEeMIIepaType.
Bapuant Ne2
13. Kak Ha3bIBaeTCsi METOJl OCAAUTEIBHOTO TUTPOBAHUS, IIPU KOTOPOM HCIOJIb3YETCS
pacTBOp TUOIMAHATA AMMOHMS?
a) arpeHTOMETpUEH
0) THOLIMaHATOMETpUEH
B) XeJlaTOMETpUen
') IepMaHTaHATOMETPpUEH
BapuanTt Nel
14. Kak u3MeHsieTcsi paCTBOPUMOCTh MajOpacTBOPUMOTO 3JIEKTPOJIMTA MPU BBEACHUH
B €I0 PaCTBOP CHUJIbHBIX 3JIEKTPOJIUTOB, COAEPKAIINX OAHOUMEHHBIE HOHBI?
a) YBEJIMYMBACTCS
0) MOHMXaeTCs
B) HE UBMEHSIETCS
') CHauajia yBeJIMYMBACTCS, a 3aTEM YMEHBIIIACTCS
BapuanTt Ne2
14. Onpenenure 3HaU€HHE KOHCTAHTHI PABHOBECHS, €CIIA JTUHAMUYECKOE PAaBHOBECHUE
CIBUHYTO BJIEBO?
a) K=1
0) K>1
B) K<1
r) K>1
OueHnBaHME CTyJICHTa Ha 3adeTe II0 JUCHUIUIMHE «J{OTOTHUTEIbHbBIE TJIABBI
AHATUTUYECKOU XUMUNY:

banabl

(utoroBoit OcBoenue

. . N TpebGoBanus Kk 3HAHUAM
PEUTHHIOBOH | KOMIETEeHIUH

OIICHKH )

100-85 ITponBunyThIii | OTBETBI Ha TOCTaBICHHBIE BOINPOCHl IOJHBIE, YETKHE U

YPOBEHb pa3BepHyThle. PemeHuss 3amad  JOTUYHBI, JOKa3aTEIbHbl U
JEMOHCTPHUPYIOT aHATUTHYECKHE M TBOPYECKUE CIIOCOOHOCTH
CTYJEHTA.




84-70 Cpennuii JlaroTcd MOJHBIE OTBETHI HA IIOCTaBJIEHHBIE BOIpPOCHL. IlokazaHo
YPOBEHb YMEHHE BBIIEISTh IPUUMHHO-CIEACTBEHHbIE CBsA3U. [lpu pemenun
3aJa4 JIONYLICHbl HE3HAUUTENbHbIE OIIMOKH, HCIpPABICHHBIE C
IIOMOLUIBIO «HABOJSIINX» BOIIPOCOB IPENOIaBATEIS.

69-60 BazoBbrii OTBeTbl Ha BONPOCHI M  pEIIEHUS IOCTABICHHBIX  3aJad
YPOBEHb HEJJOCTaTOYHO MOJHbIC. JIOrnKa U MOoCIeJ0BaTelIbHOCTh B PELICHUH
3a71a4 UMEIOT HapyIlIeHHs. B OTBeTaX OTCYTCTBYIOT BBIBOJIBL.

Crynent, nonyuuBiuii MmeHee 60% oT MakcuMaabHOTO Oajia 3a paszes JUCHUILUTUHBI

WJIU TIPOMEKYTOUYHYIO aTTECTAIUIO, CUATAETCS HEATTECTOBAHHBIM 1O IAHHOW JTUCIUIUIMHE.
Y4eOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE ObecriedeHne yueOHoi JUCIUILIUHbI
OcHoBHas nuTeparypa:

1. Bepmnn B.U., Bnacosa U1.B., Hukugoposa 1.A. AHanuTrueckas XuMusi: yueOHHK.
- CII6: UsparenscTtBo «JIaub», 2019. — 428 c. https://e.lanbook.com/reader/book/146616/#1

2. Ananutudeckas Xxumus. XuMmudeckui ananus / W.I'. 3enkeBud [ n1p.]: ydeOHUK. -
CIl6 : MWMzpmarensctBO  «Jlawby, 2019. — 444 c¢. — Pexum jocryna:
https://e.lanbook.com/reader/book/123662/#1

JlononHuTenbHasa IuTeparypa

3. Ananutuueckass xumusi. Metopl uaeHTU(GUKAIIUKA U onipeaeeHus Bemects / M.
bynaros [u gp.]: yuebnuk. — CI16: U3narensctBo «Jlauby», 2020. - 584 c. — Pexxum noctyna:
https://e.lanbook.com/reader/book/146616/#1

4. 3y6oBa H.I'. Bydepnbie pactBopbl / MY K BBIIIOJTHEHHIO Ja00OpAaTOPHBIX pabOT —
bamakoso: BUTU HUAY MU®U, 2019. - C.16.

5. 3yb6oa H.I'. Peakmuu Ha oOHapykeHue aHUOHOB / MY K BBIIOJHEHHUIO
nabopatopHbix padoT - banakoso: BUTU HUAY MU®DU, 2019. — C.16.

6. 3yboBa H.I'. Xenaromerpuueckoe TutrpoBanue / MY K BBINOJHEHUIO
naboparopHbix padoT — banakoso: BUTHU HUAY MU®U, 2017. — C.12.

7. 3yboa H.I'. CnektpodoroMerpruueckoe oOIpeeeHne ONTHUYSCKON TUIOTHOCTH
pacTBopa nepMaHraHata kaiaus / MY K BBINOJTHEHHIO JTa0OpaTOpHBIX paboT. — bamakoso:
BUTU HUAY MUDU, 2019. — C.16.

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

IIporpammHoe o0ecnieuenue u UHTEepHET-pecypceh:

[Ipomecc peanmuzanuu 00pa3o0BaTENbHOM TpOrpaMMbl  00€cCTieYeH HEOOXOAUMBIM

KOMITJIEKTOM JIMIICH3MOHHOTO TporpaMMHoro obecrneuenus: « Wordy, «Power Painty.
MartepuajibHO-TeXHHYECKOe o0ecneuyeHue y4eOHOH TUCIIUNIMHBI

JIeKMOHHBIE  3aHATHS  TPOBOJATCS B CICHHAIM3UPOBAHHBIX  AyIUTOPHSIX,
OCHAIICHHBIX MYJIbTUMEAUNHBIM 000pynoBaHueM. JlabopaTtopHbie 3aHSTHS MPOBOMAATCS B
ITUX K€ ayJUTOPUSX C TIOCCHICHUEM JIabOpaTOpHii, OCHAICHHBIX CTaHIAPTHBIMH
KOMITJIEKTAMH OTCYECTBECHHBIX M 3apyOeKHBIX MPHOOPOB W YCTAaHOBOK. MYJbTHUMEIUWHBIN
KypC JISKITUH, BUACO(PMIBMBI, MAKETHI U TUTAKATHI.

Y4eOHo-MeToqUYECKHE PEKOMEHIAIMY /ISl CTYJAE€HTOB
1. Ykazanus ons npocaywueanus iekyutl
[lepen HayanmoM 3aHATHIA BHHUMATEIBHO O3HAKOMUTHCA C YYCOHBIM TUTAHOM


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

MPOBEAECHUS JICKUUU U CIIUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

[lepen mocemieHUEM OUYEpPETHOM JIEKIIMKM OCBEXKUTh B MaMSTH OCHOBHbBIC KOHIIEMIIMU
OPOWJIEHHOTO paHee Marepuana. [loAroToBUTH NHpU  HEOOXOAMMOCTH  BOHIPOCHI
npenojasarento. He Hago onacaTecs, YTO BOIPOCH MOTYT OBITh MPOCTBIMH.

Ha nexnuyn ocCHOBHOE BHHMaHHE CICAYET YACIATh HEe (HopMysiaM U MaTeMaTHIECKAM
BBIKJIAJIKaM, a COAECPIKAHUIO U3yYaeMbIX BOIIPOCOB, ONIPEACIICHUSM U MOCTAHOBKAM 3a/a4.

B mnponecce u3yuyeHus JNEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpAILIATECA K OCHOBHBIM TMOHSTUSM M METOJAaM pElIeHHs 3a1ad (371eCb BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUI CTYJIEHTOB).

JKenarenbHO MCHOJIB30BATh KOHCIEKTHI JICKIIUM, B KOTOPBIX MCHOJIB3YETCSl MPUHSITAs
npenojaBaresieM cucteMa 0003HAYEHUH.

Jns Gosnee moApoOHOTO M3YyYEHUsSI Kypca cieAayeT paboTaTth C PEKOMEHI0BaHHBIMHU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSBIISIOMIMMUCS HCTOYHUKAMU.

2. Vkazanus ons evinonnenus 1abopamopuvix pabom

CoOmonath  TpeOOBaHUS TEXHMKH O€30MacHOCTH, JUIsI 4Yero IMpoCIylliaTh
HEO0OXOIMMbIC PA3bSICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[lepen BbIONIHEHUEM J1a00PAaTOPHOI pabOThI MPOBECTH CAMOCTOSITEIBLHO MOJTOTOBKY
K paboTe M3yYHUB OCHOBHBIC TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO IJIst
OCMBICJICHHOTO BBITIOJTHEHHUS pa0OTHI.

B nporiecce BeInomHEHUsT pabOTHI CIIEAYET MOCTOSHHO OOIIAThCS C MperoaaBaTeseM,
HE JOIyCKas 10 BO3MO>XHOCTH HEMTPABWIbHBIX JEHCTBHIA.

OCHOBHBIE pe3yJbTaThl KCIIEPUMEHTOB HEOOXOMMO 3a(hMKCUPOBATH B IMCHMEHHOM BHUJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHOW padoTte, Te
JIOJKHBI OBITh OTPa’KEHBI OCHOBHBIE PE3YIIbTATHI U BHIBOJIBI.

3. Vkazanus ons evlnoninenus camocmosmenbHou pabomeol

[TonyunThs y mnpemnojaBaTessi 3aJaHUE W CIHCOK PEKOMEHJIOBAaHHOW JUTEpaTypHI.
N3ydeHne TeoOpeTUUECKUX BOITPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITENBHO,
HO TMPY 3aTPYIAHEHUSIX 00paIaThCs K MPENo1aBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICIAHHON paboTe.

[Tpu BbIONIHEHUM (GPOHTANBHBIX 3aJaHUN MO YCMOTPEHHUIO TpernojiaBarelnis padora
MOXET OBbITh OIleHEHAa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIPOCHI, PU YCIIOBUU aKTUBHOM CaMOCTOSATEILHON pabOTHI.

[ToaroToBUTHL OTBETHI HA KOHTPOJILHBIE BOTIPOCHI.

MeToauveckue peKOMEHAALMH Ui IIpenoaaBareien

1. Vkazanus ons nposedenus nexyuil

Ha mepBoii BBOAHOM JIEKIIMH CAENATh OOITUN 0030p COAEpKaHMs Kypca U OTMETUTh
HOBBIE METOJbl M TMOJXOJbl K PEIICHUIO 3aJlad, pacCMaTpPUBAEMbIX B Kypce, JIOBECTH [0
CTy/J€HTOB TpeboBaHus KadeIpbl, OTBETUTH HA BOIPOCHI.

[Ipy moArOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM HEOOXOJAMMO MPOAyMaTh IUJIAH €ro
MPOBEJICHUSI, COJICP>)KaHUE BCTYNMHUTEIHHOM, OCHOBHOM M 3aKJIIOUUTEIILHOW YacTh JICKIUH,
O03HAKOMUTHCSI C HOBHUHKAMHU Y4YEOHOW W METOAMYECKOW JUTepaTyphl, MyOIMKAUIMHU
NEePUOANYECKOM TeUaTh MO TEeME JICKIUOHHOTrO 3aHsATHs. [lepen H310KEHHEM TEKYIIEro



JIEKIIMOHHOTO MaTepHalia HaTOMHUTh 00 OCHOBHBIX MUTOTaX, TOCTUTHYTHIX HA MPEIbLAYLINX
nekiusix. C 3TOM 1Enpl0 33JaTh HECKOJBKO BOIPOCOB ayJAUTOPUU U OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xxoze NeKIMOHHOrO 3aHSTHSl MPENojaBaTelib JOJKEH Ha3BaTh TEMY, Y4COHBIC
BOIIPOCHI, 03HAKOMUTH CTYACHTOB C MEPEUYHEM OCHOBHOW U JOTOJHUTEIBHOU JTUTEpPATyphl
o TeMe 3aHATUs. PackpbiBas cojepikaHue yueOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KaTETOpHsX, SIBICHHUSX M MpOIEccaX, OCOOCHHOCTAX UX
nporekaHusi. PackpbiBaTh CYHIHOCTbh M COJEP)KAHHME PA3IUYHBIX TOUYEK 3PEHHUS U HAYYHBIX
MOAX0JI0B K O0BSICHEHUIO TE€X WJIU UHBIX SIBJICHUN U MPOIECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TO3WIIMIO TIO CIHOPHBIM
TEOpeTUYeCKUM BompocaM. [IpuBoguTh mpuMepbl. 3amaBaTh MO XOJy H3JIOKEHUS
JICKIIMOHHOTO MaTepuajga PUTOPUYECKHE BOIMPOCHI U CaMOMY JaBaTh Ha HUX OTBET. JTO
CIOCOOCTBYET AaKTHUBHU3ALMU MBICIUTEIILHON JACSTENbHOCTH CTYICHTOB, MOBBIINICHUIO X
BHUMAaHMS M HMHTEpeca K Marepuaiy JeKUUU, ee cojepkaHuto. [IpemogaBarens aomkeH
PYKOBOAUTH pPAaOOTOM CTYJIEHTOB 10 KOHCIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATH HEOOXOAUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN U3ydaeMoin
TEMbI, O0CO0O BBIJEISSA, KAaTErOpPUANbHBIN amnmapar. B 3akIiounuTeNbHOW YacTH JIEKIMU
HE00X0IMMO c(HOPMYJIMPOBATH OOIIUE BBIBOABI IO TEME, PACKPHIBAIOIINE COJICP’KAaHUE BCEX
BOIIPOCOB, TIOCTaBJIEHHBIX B JeKIHH. OOBSIBUTH IJIAH OYEPETHOTO MPAKTUUECKOTO 3aHSATHA,
JaTh KpaTKUE pPEKOMEHJAIMU IO TMOArOTOBKE CTYJIEHTOB K CIEAYIOIIEH JIEKIUU.
OnpenenuTh MECTO W BpeMsl KOHCYJbTAIIMM CTYJIEHTaM, IOXEJIABIIUM BBICTYIIUTh C
JOKJIaIaMu U pedepaTamu.

Ha mocnegneit nexuum yaeauTh BpeMs Il 0030pa Hambojiee BaKHBIX TOJIOKCHUH,
PacCMOTPEHHBIX B Kypce.

2. Vkaszanus onsa npogedenus 1a60pamopHuLX 3aHAMUIL.

CoOmonath TpeOOBaHUSI TEXHUKH OE30MaCHOCTH U TMPOBOAUTH HEOOXOJIHUMBbIC
Pa3bICHEHHS O MIPaBUIILHOCTH MOBEJICHUS B TAOOPATOPHUHU.

[lepen BbIMoONIHEHHEM J1a0OpPaTOpHOM pPAaOOTBI TPOBEPUTH CTENEHH T'OTOBHOCTHU
CTYJICHTOB, HAIIOMHUTH U 0OCYJIUTH OCHOBHBIC TEOPETUUECKHE MOJOKEHUSI, 3HAHUE KOTOPHIX
HEO0OXOMMO JIsI OCMBICJICHHOT'O BBITIOJTHEHHSI paboT.

B mporiiecce BoinoaHeHUsT pabOThI ClIeAYeT MOCTOSIHHO OOIAThCs CO CTYyACHTaMHU, HE
JIOITYCKAasl IO BO3MOYKHOCTHU UX HEMPABUIbHBIX JTEUCTBUU.

TpebGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl JKCIIEPUMEHTOB ObLIM 3a()MKCHUPOBAHBI
CTyJICHTaMH B TUCHbMEHHOM BHJIC.

[Tpu mpueme 3adera Mo padbote TpeOboBaTh OTYET O MPOACIIAHHON paboTe, TIe TOKHBI
OBITH OTPaYKEHBI OCHOBHBIE PE3YyJIbTAThI U BHIBOIBI.

3. Vkazanus no xonmponio camocmosamenvHol pabomul cmy0eHmos

ITo ycmoTpeHuto npernojaBatess 3aJaHie Ha CaMOCTOSITENIbHYIO0 PabOTy MOXKET OBbITh
WHIUBUTYyJIbHBIM WM (PPOHTATBHBIM.

[Ipu ucnonb30BaHUM UHANBUYATbHBIX 3aJjaHUN TPeOOBaTh OT CTYEHTA MMChbMEHHBIN
OTYET O MPOoJieJIaHHOM padoTe.

[Ipu npumeHeHUM GPOHTANBHBIX 3aJaHUN BECTH KOJUICKTUBHBIE OOCYKIICHUS CO



CTYyJCHTAaMU OCHOBHBIX TCOPETUUECKUX IOJIOKEHUM.

C uenbio KOHTPOJS KauyecTBa BBIMOJIHEHHUS CaMOCTOSITENbHON paboThl TpeOoBaTh
UHIUBUIYAIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OTYE€Ta MPUMEHSThH
WHIUBUYAJIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBercTBuM ¢ TpeboBanusamu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa30BaTEbHOW MPOrpaMMbl MO HAIMPaBICHUIO MOJTOTOBKH
18.03.01 «Xumuueckasi TEXHOJIOTHUS.

PaGouyro mporpammy cocTaBui — JOLEHT, I 'epacumoBa B.M.
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Penienszent ‘ /jz{/?/é nouent, 3yoosa H.I'.

[Iporpamma ogobOpena Ha 3acemanun Y MKH 18.03.01 «Xumuueckast TEXHOJIOTHS» OT
15.11.2021 roga, mpotokomn Ne 2.
J
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[Ipencenarens yueOHO-METOINYECKON KOMUCCHH v Yepuora H.M.



