MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./1B.02.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

I/IHCprMeHTa.TIbHI)Ie METOAbI XUMHUYIECKOI'0O aHA/IH3a B PAIIMOHAJIBbHOM UCIIOJIbL30BAaHUH
CBIPBEBLIX U JHEPIr€TUYCCKUX PECYPCOB

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIMPABJICHHUIO MOATOTOBKH
18.03.02 Duepro- u pecypcocOeperaroniie mporuecchl B XAMUIECKONW TEXHOJIOTHH,
He(pTEXUMHUH U OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOIONIONIB30BaHNE, PEIUKIMHT U YTHIIN3AUS OTX0/I0B

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2021
Oo6mas TpynoemMkocth: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Ceccus S)

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaGopaTopHbie 4 4
[TpakTuyeckue 8 8
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P - -
[TpomexyTouHas arTecTanus 0.25 0.25
KonTakTHas pabora 20.25 20.25
CamocTosTenpHas padora 156 156
KonTponb 3.75 3.75
Hroro 180 180




Pabouyto mporpammy coctaBuiI(u):
Houent, nouexr, k.n.H., Kpasuosa M.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

IIpenonaBareis, ydeHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTEIIeHb OTCYTCTBYET, [ ymuna T.I1

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyeil mporpaMmbl TUCIUILIIHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHel coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHoro miana
HarpaBieHus nmoarotoBku 18.03.02 SHepro- u pecypcocOeperarnife nporecchl B XMMHUIECKON
TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHUN

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKasi TEXHOJIOTHSI U PECypcocOepeKeHHe»

(mpotokon 3acemanust Ne 1 ot «07» centsiops 2020 r.).



1. Ileanb ocBOEHUS AUCITHILIMHBI

Ilenb OCBOEHUS MUCHMIUIMHBI — (JOPMUPOBAHHME Yy CTYIEHTOB 3HAHWW MO NPHHLIUIAM U
BO3MOXHOCTSIM  (PU3MKO-XMMHUYECKMX METOJOB aHaliM3a M IIOJyYEHHE HaBBIKOB pPalOTHI ¢
COOTBETCTBYIOLIUMH MTPHUOOpaAMH U YMEHUH OIICHUBATH MOJTY4YEHHBIC PE3YJIbTaThI.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
«O01mas 1 HeopraHuveckas Xumusy, «Opranudeckas XuMus», «AHATUTHYECKAs XUMUS U (HUIUKO-
XMMHUYECKHE METObI aHaIu3a», «O01as XuUMHUUECKasi TEXHOJIOTUs.

JIMCUMIUIMHBIL U IPAKTUKH, JUIsI KOTOPbIX OCBOEHHUE JIAaHHOM JUCUUIUIMHBI HEOOXOIUMO Kak

MMpEaAICCTBYIOIICEC:

«OKonoruyeckas OKCIICPTHU3A», «XUMHSI U TEXHOJIOTHUS HCOPraHU4YCCKUX

BeulecTBy, «[Ipou3BoacTBEHHAs IPaKTHKA (MPEAUIIIIOMHAs TPAKTHKA).

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemMbie U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

IIK-1 — Criocoben
OCYIIECCTBIISATh
TEXHOJIOTHYECKUI
MIPOIIECC B COOTBETCTBHH C
CIIOCOOHOCTBIO
y4acTBOBAaTh B
COBEPILICHCTBOBAHHUH
TEXHOJIOTMYECKUX
MPOLIECCOB C MO3ULINI
SHEPro- u
pecypcocOepexeHus,
MUHHAMM3AIAN
BO3JCHCTBUSA Ha
OKPYXKAIOMIYIO Cpey

[TIK-1.1.IIpoBoaut
KOHTPOJIb Ka4€CTBa ChIPh,
MIPOMEXYTOYHBIX U TOTOBBIX
MIPOIYKTOB XUMHKO-
TEXHOJIOTHYECKOTO
rpoiiecca Ha COOTBETCTBHE
TEXHOJOTHUYECKUM
TpeOOBaHUAM

3HaTh:

- METOJIbI IIPOBE/ICHUS aHAIH3A,
UCTIBITAHUH U IPYTHX BUJOB
HCCIIeJOBAHMI

YMeTs:
- OCYIIECTBJISITH OLICHKY Pe3yJIbTaTOB
aHain3a

Bmaners:

- HaBBIKaMU PabOTHI C pudopamu JIst
HpOBCI[eHI/IH aHaJn3a CBIpI:SI,
MaTepHaJoB U TOTOBOM MPOIYKIUU

[1K-2 — Cniocoben
UCTIOTb30BaTh
COBpPEMEHHBIE
MH(pOpPMallMOHHbIE
TEXHOJIOTUH, TPOBOJIUTh
00paboTKy HH(pOpMaLIH C
UCTIOJIb30BaHUEM
MPUKIIJTHBIX TIPOTPAMM H
0a3 TaHHBIX IS pacyera
TEXHOJIOTUIECKUX
apamMeTpoB
000pyI0BaHUS U
MOHHUTOPHHTA MPUPOTHBIX
cpen

[IK-2.1. Ucnons3yer
coBpeMenHsbie IT-
TEXHOJIOTUH IIpH cOope,
aHanmu3se, o00paboTKe 1
NpeJCTaBICHUN
nH(pOpMaLIUK O XUMHUKO-
TEXHOJIOTHYECKOM ITpoIiecce
Y aHAJIM3€ COCTOSHHS
MIPUPOJHBIX CPeT]

3HaTh:

- METOJIbI M CPEJICTBA OXPAHBI
OKpYKaroIen cpeabl U 00ecredeHUs
JKOJIOTHMYECKOI 0€30IaCHOCTH

YMers:

- TOKyMEHTHPOBATh NH(OPMALIHIO O
pe3yJsibTaTax MpOBEIEHHBIX
HUCCIIETOBAaHUN

Bnaners:
- HaBBIKaMHU PabOThI C TEXHUYECKOU
JIOKYMEHTaLUen




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

y4eOHoi1 padoThI

Bun

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monyns |
BBenenue B anainus
peanbHBIX 00BEKTOB

Jlex 1

AHalM3 KOHKPETHBIX 00BEKTOB.
3ajauu ¥ TIaHUPOBAHHUE aHAIN3A.
I'eonornueckue 00beKTHI. OOBEKTHI
OKpykaroleut cpensl. Bo3ayx.
[IpupoaHbie ¥ CTOYHBIC BOJIbI. AHAIN3
nouB. OpraHuveckue u
Ouoaoruyeckrue 00bEKTHI

Jlek 2

DU3UKO-XUMUYECKUE METO/bI
aHaJu3a - TJIaBHAasi UHCTPYMEHTAJIbHAS
0a3a KOHTpOJs KadyecTBa CBHIpbS U

pecypcoB

Cpl

N3yuenne wMarepmana 1O  TeMe:
KonuuecTBeHHBII aHAIM3 H €0
3Hauenue. Knaccudukamus meTonos
KOJIMYECTBEHHOI0 aHanu3a. BecoBoit
(rpaBuMeTpuYecKuii) u  0OBEMHBIN
(TUTpUMETPUYECKUA) METO/BI,
pa3ianurs MeX1y HUIMU

16

Ip 1

Texnuka  abopaTopHBIX  padboT.
AHanuTUYECKUE  BEChl,  IpaBHIIA
B3BELIMBaHMUA. XUMHUYECKas MOCyAa U
ammaparypa

Ortuer o
MIPAKTUYECKOMY
3ausaTiio Ne 1




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3nein) BUHII Ha"MeHOBamfe TEM 3ATTHH Ceccust Obnem, baanbl | UHTEpaKkTUB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Jla6 1 OT060p ¥ MOATOTOBKA MTPOO K aHATIU3Y Orer 1o
9 4 - - nabopaTopHOMY
3aHsaTHo Ne 1
Cp?2 N3zyuenue Mmarepuaa o
teme:OnpeneneHue 0000IIEHHBIX
nokaszarenel Boxabl  (Temmeparypa,
3amax, BKyC, IepMaHTraHaTHasI 9 16 - -
OKHCIISI€MOCTb, KECTKOCTb,
IEJIOYHOCTb, XJIOPUI-MOHBI)
Ip 2 Pacuer KOHLEHTpanuu pacTBOPOB IO Oruer no
pa3IMYHBIM [TapaMeTpaM 9 2 - - PAKTHYECKOMY
3aHATHIO Ne 2
Ilp 3 [TocTpoeHne KpUBBIX TUTPOBAHUS Otuer o
9 2 - - IIPAKTUYECKOMY
3aHATHIO0 Ne 3
IIp 4 Beluncienne norpemHocTen aHanmsa Oruer o
9 2 - - IIPAKTUYECKOMY

3ausaTio Ne 4




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Ceccus

Oo0nbem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Monayinb 2

MeTo b aHaJIn3a|
CBIPbEBBIX H
PHEPTEeTUYECKHUX

peCypcoB

Cp3

N3yuenne MaTepuasa IO  TeMe:
CnexTpaibHble  METOABl  aHAJIW3A.
CriekTpbl, CIOCOOBI MX IOJIyYEHHS,
ocobeHHOCTH,  Kilaccuukamust W
UCIOJIb30BaHUE JUISl AHAJIUTHYECKUX
LeNe. OcHoBHbIE AJIEMEHTBI
CHEKTpalbHbIX MpUOOPOB M  UX

Ha3HAa4YCHUC

16

Cp4d

N3yuenne wMarepuana 10  TeMe:
OnpeneneHue  CONEpKAHHUS  HOHOB
METAUIOB  (POTOKOIOPUMETPUYECKUM
METO/IOM B pa3IMYHbIX 00BEKTaxX

14

CpbS

WN3ydyeHne Marepuana IO  TEMeE:
IToctpoenue rpagyupoOBOYHOIO
rpaduka

14

Cpb

N3yuenne wmarepmana 1o
Pemenne  TuUmoBeIX  3ajad
(dhoTOMETpUUYECKUI aHATTN3

TEMCE!:
Ha

14

Cp7

WN3ydyeHne Marepuana IO TEMeE:
Teopun Xpomartorpaduu.
Knaccudpukanus
XpomaTorpauueckux METO/IOB.
Xpomarorpadsl, UX OCHOBHBIE Y3IIbI:
xpoMmaTorpauueckas  KOJOHKa U
JETEKTOP

14




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHITHH Ceccus Obnem, banasl | UHTEpakTUB, 4. (HAMMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLI€HOYHOI0
cpeacrsa)
Cp8 N3ydyenne wmarepuana 10  TeMe:
OmnpezneneHre KaueCTBEHHOTO COCTaBa 9 14 ) )
CMECH Ha OCHOBE XapaKTePUCTHUK
yICP)KUBAHUS
Cp9 W3yuenne MaTepuasa IO  TEMe:
KauecTBeHHBIH U KOJTMYECTBEHHBIH
aHau3 cMecHu YTII€BOJIOPOIOB 9 14 - -
METOJIOM ra30’kKUIKOCTHOU
xpomarorpadun
Cp 10 W3ydyenue Marepuana IO TEMe:
DNEKTPOXUMHUICCKHE METO/TBI 9 14 ) )
aHaIM3a, UX TEOPETUIECKHE OCHOBBI U
KJaccuukranms
Cpll WN3ydyeHne Marepuana IO TEMeE:
Ornpenenenue BEILIECTB 9 14 ) )
MOTEHIIMOMETPUIECKUM METOJIOM
aHanm3a
ITA
8 0.35 - -
ITonroroBka K
3a4eTy 9 3.75 - - 3auer
Hroro:| 180 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanmu3zanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOJB3YETCSl TEXHOJIOTHUS TPAAUIIMOHHOTO
O6yquH$I, BKJIFOYaroIiasa JICKIOUUN u MMPAKTUYCCKUC 3aHATHA, KOTOPBIC npeanojararoT
MI0CJIEIOBATEIFHOE M3JIOKEHHE MaTepHaia mpernoaaBateneM. JICKIus ¢ 3JIeMEHTaMH JUCKYCCHH, C
HCIOJIL30BAHUEM TEXHOJIOTUHU pPa3BUTHA KPHUTHUYCCKOI'O MBIINIJICHU. HpaKTI/I‘IeCKOG 3aHATUE C
pelIeHHeM TPUKIIAIHBIX 3a/1a4, IPOBOIUTCS 00CYKICHUE PE3YIbTATOB ICITEIHHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

Jist yCTIENIHOTO OCBOCHHMSI AUCIUILTUHBI CTYACHTY HEOOXOIUMO MOCeIaTh BCE KOHTAKTHBIC
3aHATHUA M CHUCTEMATHYECKU B IOJIHOM OOBbEME BBIMOJHATH BCE 3aJlaHUs ISl CaMOCTOSITENIbHOM
paboTHI.

Bo Bpemsi nekuuii pekOMEHAYETCS BECTHM KOHCIIEKTHpOBaHHME Y4eOHOTro Marepuaia B
CHENHAIbHO OTBEICHHOW /ISl 3TOTO TeTpaau. BuIAensaTh OCHOBHBIC MOHATHS, (AKThI, (HOPMYIHI,
XUMHYECKHE PEaKiuu, BBIBOABL. Eciu Kakoe-TO OOBSICHEHHE KaXKeTCS HEMOHSATHBIM, CIEIyeT
HEMEIJIEHHO 3aJlaTh BOIIPOC IpEernojaaBareto. PekomeHayeTcss NMpUHUMATh aKTHBHOE Y4acTue B
00CYXKJIEHUU CTaBSILUXCS Mepel ayAUTOprUen BOIPOCOB.

Lenpto 1a0OpaTOPHBIX 3aHSATHHA SBISETCS YIIIYOJEHHE W 3aKPEIUICHHE TEOPETUYECKHUX
3HAHUU, TOJYYEHHBIX CTYACHTaMH Ha JIEKIHMSIX M B IPOLECCE CAMOCTOSATEIHHOIO H3yYCHUS
yuebHOoro Marepuana. IIpm moaroTroBke K 1a0OpaTOPHBIM 3aHATHAM HEOOXOIMMO: TIIATEIHEHO
U3YYUTh TEOPETHUUECKHUI MaTepHal, U3JI0KECHHBIN B JICKIIUH.

MeTtoauyeckue peKOMEHIAlUK K BHIIIOJHEHUIO CAMOCTOSITENIbHOM pabOThI:

1. U3yyeHune TEOpPETHUECKOr0 MarepHala M0 HM3y4aeMOW TeMe, W3JI0KEHHOIO B yueOHO-
METOAMYECKOM TTOCOOUH.

2. TlogroToBka K ayAMTOPHBIM 3aHSTUAM (MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHAM, a
TaK)Ke K IPOMEKYTOUHOH aTTecTalum).

3. CamocTosATeNbHOE MpOYTEHHE, NPOCMOTP, MHTEpHEeT-pecypchbl, NOBTOpEHHE Yy4eOHOro
MaTepuaia.

4. TlpakTuyeckue 3aHATHS BKJIIOYAIOT B ce0s pelIeHHe NPUKIAAHBIX, PACUETHBIX U
CUTYallMOHHBIX 3a/1a4, 00CYX/I€HNE PE3YyIbTaTOB JACSATEIbLHOCTH.

5. IloaroroBka OTYETOB MO MPAKTHUECKUM U Ja00PATOPHBIM 3aHATHUSIM:

5.1. IlpenocraBnenue oTyeTa B TETpPaaud B COOTBETCTBUE C BAPUAHTOM U TPEOOBAHUSIMH K
COJIEP’KaHUIO OTYETA.

5.2. Ilpu cmavye oTyeTa CTYJACHT JOJDKEH OTBETHTH Ha BOMPOCHI MPENOJAaBATENs MO0 TEMe
NPaKTUYECKOI'0 3aHATUS B YCTHOM opme.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cecensi Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
OT4eTsl MO MPaKTUYECKUM 3aHATHSIM No
9 [1K-1.1, TIK-2.1 1-4. OTueTsl M0 7a0OPATOPHOMY 3aHATHUIO
Ne 1. Bonpocsr k 3adety 1-50.

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEero KOHTPOJIst

7.2.1 OTYer 110 NPaKTUICCKOMY 3aHSATHIO
(HauMeHOBaHUEe OYEHOUHO20 CPedCmaa)

Tunosoii npumep 3axaHus

IIpakTuuyeckoe 3ansitue Ne 1. PacyeT KOHIEHTpPaUUM PACTBOPOB MO Pa3jJHMYHbIM
napaMeTrpam.

Leab padoThl: N3y4UTh KOHLEHTPALIMIO PACTBOPOB U CIIOCOOBI €€ BHIPAKEHUS.

1) Pemmts 3agaun

1. Onpenenure MOJISIPHYIO KOHIIEHTPAIIMIO pacTBOpa, comepxkariero 33,0 r cynbua Kamus
B 200 M1 BOAHOTO pacTBOpa.

2. 50 r BemectBa pactBopwin B 150 mut Bogsl. OmnpenennTe MaccoByrO JOJIO BELECTBA B
pacTBope

3. Jl;1st pacTBOPOB KaKMX BeIIecTB BepHO cooTHoIeHue CH=3Cm

a) Al2(S04)3 6) FeCls B) HCI r) H3PO4 1) Ca(OH):

4. Yemy paBHa HopMaibHas KoHUeHTpauusi pactBopa FeClz ¢ maccoBoit nmoneir 25%
(mnotHOCTH pactBopa =1,016 r/mi)?

5. Onpenenute MPOIEHTHYIO KOHIICHTPAIMIO pacTBOpa cynb(dara HATPHUS C MOJSUIBHOM
KoHIeHTpanuen 0,5MOomb/KT.

6. Ckonpko MummmutpoB 0,2H pactBopa HCI notpebyercst s peakiuu ¢ 15mm 0,075M
pactBopa Ba(OH).? 3anauy pemuTh ¢ HCMOIb30BAHUEM 3aKOHA SKBUBAJICHTOB.

2) OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Kakoil pacTBOp Ha3bIBa€TCsl HACBILICHHBIM, HEHACHIILIEHHBIM?

2. Yrto Ha3bpIBaeTCAd pacTBOPUMOCTHIO BelecTBa?

3. Yto Ha3bIBaETCSI MACCOBOI J10JIEi pacTBOPEHHOTO BellecTBa?

4. KakoBa nocne0BaTesIbHOCTh TPUTOTOBJIEHUST pacTBopa’?

5. Kakue KoHIEHTpalus CyIIeCTBYIOT U B YeM OHU BBIpaXKaroTcs?

3) [ToArOTOBUTH OTHYET MO MPAKTUIECCKOMY 3aHSTHIO.

4) dopma oTyeTa Mo NpaKkTHUECKO paboTre

Ha3Banue mpakTHYECKOTO 3aHSATHS U BapUAHT

Llenp u 3amauun

TeopeTnyeckas 4acThb

Wcxonupie nanHbie




Pacuer

Pe3ynbTathl pacuera u BBIBOJBI IO paboTe

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Kpurepuu onenku:

OLICHKA «3aYTE€HO» CTABUTCS CTYJIEHTY, €CJIM OTYET 10 MPAKTHYECKOMY 3aHSATHIO BKIFOYACT
6omee 50% ot TpedyemMoro o0beMa M BBHIIIOJIHEH B COOTBETCTBUE C TPEOOBAaHHUSIMHU, YKa3aHHBIMU B
y4eOHO-METOJUUECKOM [T0COOUH;

OLIEHKA «HE 3aYTEHO» CTABHUTCS CTYACHTY, €CIH OTUYET MPAKTUYECKOMY 3aHSATHIO BKIIOUACT
menee 50% ot Tpedyemoro oobema.

7.2.1 Otuer 110 1a00PATOPHOMY 3aHSATHIO
(HauMeHOBaHUE OYEHOUHO20 CPedCmaa)

Tunosoii npumep 3axaHus

IpakTuyeckoe 3anaTue Ne 1. OT60pP M NOATOTOBKA NMPO0 K aHAIU3Y.

Heabp padoTbi: chopmMupoBaTH 3HAHUS O MpaBWIAX OTOOpa W YyCpeaHeHus mpod mpu
IPOBEJCHUN XUMHYECKOIO aHalin3a, OCOOEHHOCTSX OTOOpa mHpod ra3zo00pa3HbIX, XKUAKUX U
TBEPJBIX BEIIECTB, OCHOBHBIX METOJAX pa3jokeHus TMpod B IMpolecce MPOBEACHUS
pOOOIIOATOTOBKH; MPOBECTH MACHTU(PUKAIIMIO HEM3BECTHOTO HEOPTaHWYECKOIro BellecTBa (COJu
WJIM CMECH COJIeil).

Anroput™m paboTBhI:

1) IloAroTOBUTH BONPOCHI K 3aHATHIO

1. ITpo6a. Buas! mpo0.

2. O160p npoOsI 1 ee ycpennenue. [IpuanHbl morpemHocTel npu oré6ope mpoo.

3. Paznoxenue mpoOwl. Paznoxxenne mpoO myTeM pacTBOPEHHS, CIUIABICHUS U O30JICHUSI.
HesxenarenbHble MpoIECChl, MPOUCXOAAIINE TPU PA3TI0KEHUH TPOOBI.

4. O6mias xapaKTepUCTHKA aHATTUTUYECKUX TPYIII KAaTHOHOB U aHUOHOB.

5. [IpenBapuTenbHbIe UCTIBITAHUS TIPU AHATTN3€ HEM3BECTHOTO BEIIECTRA.

6. Cxema aHa/M3a HEM3BECTHOTO BEMIECTBA (CMECH BEIIECTB HA IPUMEPE CMECH COJICH ).

2) lIpoBecTH X0 aHAIM3a

[TonydyeHHoe s aHalIM3a BEIIECTBO JAENAT HAa TPU YACTH: OJHY YacTh HCHOJIb3YIOT JIs
oOHapyXeHHsI KaTHOHOB, BTOPYIO - Ui OOHapy>KEHUS aHHOHOB, a TPEThIO - JUIsl MPOBEACHUS
MpeBapUTENbHBIX UCIIBITAHUHN U IPOBEPKU PE3yIbTATOB aHATHU3A.

1. TlpenBaputenbHble HAOMIOACHHWS M UCHBITaHUA. VIMEIOT I1ENbl0 HAa OCHOBAaHUU
BU3YaJlbHBIX HAOIIOJACHUN U BBIMOJIHEHUN HEKOTOPBIX IPOOHBIX peakiuil 0OHapyX eHHUs] KaTHOHOB
Y QaHHOHOB ClIeNaTh.

1.1. Opranonentuyeckuii ananmu3. ONpeAessitoT IBET, 3aMax aHAIU3UPYEMOro BENIECTBA,
€ro OJHOPOJHOCTh MPH pACCMATPUBAHMM TIOJ JYHNOW MIM TIOJ MHKPOCKOIIOM U JIEJIAIOT
COOTBETCTBYIOIINE BBIBOJIBI.

Tak, XapakTepHas OKpacka HCCIEAyeMOro oOpa3la MOKeT ObITh O0OyClOBIEHa Kak
HAJIMYMEM OKpAIICHHBIX COJIell KaTHMOHOB Xpoma, Xele3a, KoOaiabTa, HUKENs, MEOd, TaK U
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NPOAYKTOB HUX B3aMMOJEHCTBHA (HampuMmep, poAaHuia xene3a). bemas ke okpacka obOpasmua
CBU/IETEJIBCTBYET 00 OTCYTCTBUU 3THUX KATHOHOB.

1.2. OkxpammBaHue IUIAMEHHM Ta30BOM TOpPENIKU IIO3BOJIIET OOHAPYKUTh HEKOTOpbIE
KaTHOHBbl. Heckonbko KpYNHMHOK aHaJIM3UpyeMoro BemiectBa, cmouyeHHoro karmted HCI
KOHLEHTPUPOBAHHOM, BHOCAT IMpU IIOMOLIM HU XPOMOBOM NPOBOJIOKM (WM TPOKAJIEHHOI'O
rpauTOBOrO CTEpXkHsI) B OECIBETHOE IUIaMs Ta30BOW TOPENKH W HAONIIOJAIOT OKpallMBaHHE
wiaMmeHu. llpy HanMuuuM JNeTyyux coyeid HaTpus, Kaiuus, KajblHsi, CTPOHIMS, Oapus, BHCMYTa,
CBUHIIA, MBIIIbSKA, CYpbMBbI IJIaMsI TOPEJIKHA OKPAIIUBAETCS B XapaKTEPHBIE 1[BETA.

1.3. [eiictBue paszbaBneHHoW cepHoil kucioTel. K Hebompmomy (0,01 1) KommuecTtBy
UCCIIElyeMOI'0 BEIeCTBa MPUOABISAIOT HECKOJIBKO Kalleslb KMCIOThl cepHOM pa3basieHHOH. [Ipu
HAJIMYUKA KapOOHAT-MOHA TPOMCXOTUT DSHEPruuHOE BCelleHMBaHMe 3a cyeT Bbyienenus CO,
colpoBoKaaromeecs: munenueM. Ilpu Hamuumum xnopup-, cynb(ur-, THOCYIb(AT- WIN alerart-
MOHOB BBIJICIISAIOTCSL OECIIBETHBIE T'a3bl, UMEIOIINE XapaKTepHbIi 3anax. [Ipu HaauMuum HUTpaT-nOHA
BbIJIeJI€TCs OypBId Ta3 ¢ PE3KUM 3a1axoM.

1.4. JletictBue kucnoTbl cepHoll koHueHTpupoBaHHoi. K 0,01 r BemecrtBa n006aBisioT
HECKOJIbKO Kamellb KUCIOThL. [Ipu 3TOM onpeaenstoTcst He TOJbKO NePEeYUCICHHBIE BbIIE aHUOHBDI,
HO TaK)K€ HUTPAT-, XJOPHUA-, OpOMHI-, HOAUI-aHUOHBI, O BBIIEIEHUH KOTOPHIX MOXKHO CYAHUTbH I10
XapaKkTEepHOMY LIBETY U 3amaxy.

Ha ocHoBaHMM npeIBapUTEIbHBIX WCIBITAHUN JI€Jal0T MPEANOJIOKEHUS O COCTaBe
aHAJTM3UPYEMOI cMecH, KOTOPbIE JIOTOJIHAIOT U YTOUHSIOT B X0/1€ OCIIEYIOLIEro aHaJIn3a.

2. [TepeBop BemecTBa B pacTBopeHHOE cocrosiHue. st mogbopa pactBopurens 6epyt 0,01

r BemectBa u 0,5-1,0 mn pactBoputensa. [lonGop pacTBopuTens HAUMHAIOT C MPOBEPKU
pacTBOPUMOCTH HCCIEAYEMOr0 BELIeCTBa B JIUCTWILIMpOBaHHOM Boje. Ecnm wucciaemyemoe
BEIIIECTBO HE pacTBOPUMO B BOJE, NMPOOYIOT PAacTBOPHUMOCTb €ro B pa30aBlICHHBIX, a 3aTeM B
KOHIIEHTPUPOBAHHBIX KHUCJIOTaX — YKCYCHOM, a30THOM, XJIOPMCTOBOJOPOJHOW. Jlamee mpoBepsroT
pPacTBOPUMOCTH BEILIECTBA B PACTBOPAX €AKHUX IIejI04el, KapOOHATOB M aMMHUAKa.

K crnenyromemy pacTBOpUTENIO TMEPEXOAST, €CIU BEIIeCTBO HE pAacTBOpsETCS B
IIPEIBIIYILEM.

Bnauane mnpoOyroT pacTBOpUTH HCCIEAYyEMOE BEUIECTBO NpPH KOMHATHOW TemIepaType,
3aTeM IIPU HarpeBaHMH.

[To xony moadopa pacTBOPUTEIIS €Ia0T COOTBETCTBYIOIINE BHIBO/IBI O BOBMOKHOM COCTaBe
oOpa3zua. Tak, mosiHas pacTBOPUMOCTh B BOJIE CBHUJETEIBCTBYET 00 OTCYTCTBUM KapOOHATOB,
cynbdatoB, ¢ocharoB kartuonoB II-VI anamutmdeckux rtpynmn. PactBopuMocTs B mienovax
CBUJIETEJILCTBYET O Halu4uMu KatuoHa [V rpynmel nub0 CBUHIA; pacTBOPUMOCTb B PacTBOpE
amMMmuaka - katuoHa VI rpynmsl 1100 IMHKa.

2.1. PactBopeHue B Boje. AHaJIN3MPYEMOE BEUIECTBO MOXKET pPACTBOPATHCS B BOJE
MIOJIHOCTBIO WJIM 4acTU4HO. IIpu MONMHONW pacTBOPUMOCTH MOXHO BO3JEpXKATbCA OT HCHBITAHUN
JIpyrumu pactBoputensMu. [IpoOy Ha 4aCTMYHYIO PaCTBOPUMOCTH MPOBOSAT CIETYIOLIUM 00pa3oM.
Hebonpimoe konmuectBo (2-3 Mr) BemiecTBa BCTPAXUBAIOT B mpoOupke ¢ 1-2 M Boabl u
HEHTPUPYTUpYIOT. JBe-Tpu Karu HEeHTpHQyrata BbIIAPUBAIOT J0CyXa Ha MPEIMETHOM CTEKIIE.
Hanuuue Hanera Ha cTekje yKa3bIBaeT Ha YAaCTUYHYIO pacTBOPUMOCTH BeulecTBa B Boje. [lpu
YaCTUYHOM pacTBOPUMOCTH BEIIECTBA B BOJIE BOJHBIN pacTBOp HEOOXOAMMO OTAEIUTH OT 0CaIKa, a
JUISL Ocajika MoAo0paTh MOIXOAAIINI PaCTBOPUTE.

2.2. PacTBopeHue B pa30aBIEHHBIX KUCIOTaX (YKCYCHOMH, a30THOHM, XJIOPUCTOBOIOPOIHOM).
HcnpiTaHne Ha pacTBOPUMOCTh B KUCJIOTaX MPOBOJAT, €CIIM COJIb MOJHOCTHIO HE PacTBOPSETCS B
BoJie. /11 3TOro Henonb3yroT 2-3 Mr cyxoit conu. Cieayer yuuThIBaTh, 4To CyiabgaTsl KaTHoHOB I11
TpyNIbl U CBUHIIA HE PACTBOPSIIOTCS B YKa3aHHBIX BhINIE KHcIOTax. [ MX mepeBoja B pacTBOp
npuberaroT K 00paboTKe HACBIIICHHBIM PACTBOPOM HATPUs MM Kayus KapOoHara.

2.3. OOpaboTka HACHIIIEHHBIM PAcTBOPOM HaTpus wiau Kanus kapOoHaTta. Cymnbharbl
kaTuoHOB [II aHamUTHYECKOM TpyNIBI U CBUHLA IEPEBOIAT B PaCTBOP IIyTEM MHOIOKPaTHOU
00pabOTKM HACBIIIEHHBIM pPAacTBOPOM HATpus KapOoHATa MpPHU HArpeBaHUU M IOCIEAYIOIIEM
pacTBOpEHMH ocazika B 2 M KHCIIOTE YKCYCHOH.

11



[locne mepeBoma oOpas3la B pacTBOp NPUCTYHNAIOT K OOHApPYKEHMIO KaTWOHA (eciu
aHaJIM3upyemas cojib IBOIHAS - IPUCYTCTBYIOT JIBa KATHOHA).

3. O6napyxenue karuona. PactBopstor 0,2-0,3 T BemectBa B 10 Ma mogoOpaHHOTO
pactBopuTeins. Eciin BelecTBo pacTBOPEHO B AMCTUILIMPOBAHHOM Boze, poBepsoT pH pacTtBopa,
oOpalliaroT BHUMaHUE Ha OKPacKy pacTBOpa M JI€lat0T COOTBETCTBYIOLIUE BBIBOBI O IPUPOAE COJIH.

3.1. Ilpensapurensuble ucnbTanus. [IpucyrcTBue otaenbubix katnonos (NHg, Fe?*, Fed*
Cr¥*, Mn?*, Ni%*, Cu?) ompenensior ApOOHBIM METOJOM, HCIONB3ys CHENUDHUECKHE U
XapakTepHbIE PEAKILINU.

3.2. OOHapyxeHHe KaTHOHA 10 CUCTEMaTU4YecKoMy Xoay aHanu3a. [lo cucremarnueckomy
XOJly aHaJIM3a ONpPeNeNA0T KaTHOHBI, YUUThIBas OOHAPYKEHHbIE B NPEIBAPUTEIBHBIX MCIIBITAHUSIX
IPYIIbI KATHOHOB, U IPOOHBIM METOJIOM T€ KaTHOHBI, MPUCYTCTBHE KOTOPHIX JI0KA3aHO JIEHCTBHEM
IpynnoBsIX peareHToB. K HUM Takke oTHOcATCS KaTHOHBI I aHanmuTHueckoi rpymmsl - K+ n Na+.
Bo u3bexxanue ommOOK B X01e aHalM3a HEOOXOIUMO TOOMBATHCS TOJHOTO Pa3/eNIeHUs] TPYI H
OTJICJICHHSI OT/IEJIbHBIX KATHOHOB.

4. OOHapyXeHHE aHHMOHA. B 3aBUCUMOCTH OT MPHCYTCTBYIOIIETO KaTHOHA BBIOMPAIOT
COOTBETCTBYIOLIYIO CXEMY aHaAJIN3a.

4.1. llpucyrcTByeT TOJBKO KaTHOH ImepBoi rpymnmnbl. B stom caywae 0,2-0,3 1
aHaJIM3UpyeMoil cMecu pacTBOpsIOT B 10 M1 AMCTHIIIMPOBAHHOM BOAbI. B mosnyueHHOM pacTBOpe
OTIPEEIISAIOT aHUOH, UCIIOJIB3YS paHEe U3YUYEHHYIO CXEMY aHaJIN3a CMECH AaHUOHOB.

4.2. IlpucyrcrByer katuoH II-VI rpynn. B 3TOM ciyyae KaTMOH OTAENAIOT OT aHHMOHA
croco0oM "Co0BOH BBHITSHKKK'" HITM METOAOM MOHOOOMEHHOW xpomatorpaduu. IIpenBapurensHo
UCTIBITHIBAIOT aHATU3UPYEMYIO COJIb Ha COJIepKaHue KapOOHAT-HOHA.

Otnenennie KaTHOHA CIOCOOOM "COJIOBOM BBITSIKKU' TIPOBOJISAT CISAYIOIIUM 00pa3oM.

K 0,2-0,3 r cyxoii conu B Turie npubaBisioT 1 r HaTpus kapOoHaTa, MPUIUBAIOT 5 MII
JUCTWJIJIMPOBAHHOW BOJbI, NMEPEMEUIMBAIOT CTEKJISIHHOM IajJO4YKOM, HarpeBaloT 10 KUIIEHUS H
KUIIATAT B TeUEHHE 5 MHH, NMpUOaBIsAs BOAY MO Mepe ee ucmapeHus. [locie satoro conepxumoe
TUTJIA TEPEHOCAT B LEHTPU(DYKHYIO MPOOUPKY M OTIEISIOT pacTBOp ('CONOBYIO BBITSKKY') OT
ocajka. B ocanke oCTaroTCs KATUOHBI "TSHKEINBIX" METAIOB, a B PaCTBOP MEPEXOAT aHUOHBI.

Bonbiiyto yacte "comOBOM BBITSDKKH" HeWTpanu3yroT 2 M KHCIOTOM YKCYCHOW st
yJaneHus: u30bITKa HaTpus KapOoHarta. HelfTpanusanuio pacTBopa MpoOBOAAT OCTOPOXKHO, XOPOIIO
nepeMenInBas KUAKOCTh Iocie MpUOaBIEHUS KaKIOM KaIlli KHUCJIOThI, TIIATENbHO wH30eras
U30BITKA €€, TAK KaK HEKOTOPbIE aHUOHBI (HallpuUMep, HUTPUT-UOHBI) MOTYT OBITh MOTEPSHBI.

HeliTpanu3oBaHHyl0 KHCIOTOW YKCYCHOM "COJOBYIO BBITSKKY' HCIHOJB3YIOT —JJIs
0oOHapy’KeHHsI aHUOHOB.

3) loaroToBUTHL OTYET MO Ja0OPATOPHOIl padoTe, 3aNMCAThH MOJYUYEHHbIE Pe3y/bTaThl
B Tabuauny 1

Tabmuua 1 — KoHTponb mNpakTUYeCKMX HaBBIKOB MPOBEACHUS aHAM3a HEU3BECTHOTO
HEOPraHMYEeCKOTo BellecTBa. AHanuzupyemas mpoba No

Ne Pearent YpaBHEHHE peaku Habmonenus

4) ®opma oTyeTa 1o JaboparopHoii padore
Hazpanwne 1abopaTopHOTO 3aHATHS U BapUaHT

Llens u 3amaun

TeopeTnueckas 4acThb
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HcxonHble nanHbie

Xog aganusza

PesynbTaThl pacueTa U BBIBOBI 11O paboTe

OTBeTH Ha KOHTPOJIBHBIC BOIIPOCHI

Kpurepun oneHku:

OLCHKA «3a4YTCHO» CTAaBUTCA CTYACHTY, €CJIM OTUCT IO MPAKTUUCCKOMY 3aHATHUIO BKJIIOYACT
6omee 50% ot TpeOyeMoro o0beMa M BBIIIOJIHEH B COOTBETCTBUE C TPEOOBAHHUSIMHU, YKa3aHHBIMU B
y4e0HO-METOJMUECKOM IT0COOUH;

OLICHKA «HE 3aYTCHO» CTABHUTCS CTYICHTY, €CJIM OTUYET MPAKTUYECKOMY 3aHSATHIO BKIIFOUACT
meHee 50% ot TpedyeMoro oobema.

TeMbl MUCbMEHHBIX paﬁoT
ITuceMeHHbIE pa6OTI>I y‘le6HbIM IIJIaHOM HC MMPEAYCMOTPCHBI.
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ceccus 9
Ne
i Bonpocsl k 3auery

1 OcobeHHoCTH (PU3UKO-XMMHYECKHX METOJIOB aHATH3a

2 Buel ananusa: HeIeKCTYKTUBHBIN U JIOKAJIbHBIN aHAIHN3

3 AHaIMTUYECKHUN aHAIINU3

4 OcHoBHbIE (UBHKO-XMMHUYECKHE METOJbl aHajn3a, MpPUMEHsEMbIe IPH KOHTPOJE
00BEKTOB OKPYKAIOIIEH CPeJIbl

5 MeTon rpanyrpoBOUHOTO rpaduka

6 Metox no6aBok

7 Enunuib1 KonmuyecTsa BeecTBa U CocOObl BEIPAYKEHUS! KOHIICHTPAIHi

3 MeTtponoruueckue U aHATMTUYECKUE XapaKTEPUCTUKU METOJIOB: UyBCTBUTEIBHOCTD,
n30MPaTeIbHOCTh, TOYHOCThH aHANIN3a, IKCIIPECCUBHOCTh, CTOUMOCTD

9 [TorpemHocTn XxumMudeckoro ananuza. Cucremarndeckue morpemHoctu. CiydaiiHbie
norpemHoctu. [Ipenen obHapysxenus

10 Ot60p nipoOb1. Cpeansist mpoba. ['enepanbHasi, 1abopaTtopHasi, aHaIM3UpyeMas mpooda

11 Ot60p mpoObl razoB. OT6Op TpPoOBI kUAKOCTEH. OTOOpP MPOOBI TBEPABIX BEIIECTB.
MOTEPU U 3arpsi3HEHUS IPU MPOoOOOTOOpE
Xpanenue npoOsl. [TonroroBka mpo0Os! k aHanu3y. BeicymmBanue o6pasnos. Pasnoxenue

12 o0pa3uos. [lepeBenenne npoos! B pactBop. PactBopenue. Crinasnenue. Criekanue

13 AOGcopburonHas ciektpockonusi. OCHOBHOM 3aKOH CBETOMOTIIONICHUS

14 Cnextpbl mornomieHus. [IpoucxoxkaeHue CIEeKTpoB MOTJOLIeHUs. BpaiaTenbHble
cnekTpsl. KonebarenpHble CIEKTPHI

15 OcHOBHBIE y3J1bI TPUOOPOB a0COPOIIMOHHON CIIEKTPOCKONTHUU. DOTOKOIOPUMETPHSI.
KauectBennslit ananus. KonnuecTBeHHBIN aHAIN3

16 ATOMHO-a0COpPOLIMOHHBIN CIEKTPaIbHBIA aHAIN3. TeopeTHuecKre OCHOBBI METOAA.

17 Cxema aTOMHO-a0copOIIMOHHOTO criekTpodoTomeTpa. KonmuecTBeHHBIE OnpeieieHus!.
IIpakTHueckoe MpUMEHEHHE

18 JlromuHecieHTHBIN aHanu3. COeKkTphl JTFOMUHECIEHIIUN

19 Cxema npubopa Jytst TFIOMHUHECIIEHTHOTO aHainn3a. KauecTBeHHBIN U KOJTMYEeCTBEHHBIN
aHaIN3

20 UK- u KP-cnekrpockonus. Konebanus monekyin. XapakTepucTHIECKas 4acToTa

21 Cnextpbl UK 11 KOMOMHAIIMOHHOTO paccesHus

22 [Tpubops! u MeTonuka peructpanuu UK-cnektpos u ciekrpoB KP

23 WNnentuduxanus u CTpyKTYpHO-TPYIIOBOM aHanu3. KonnyecTBeHHbIN aHATN3

24 DIIEKTPOXUMUYECKAs sUehKa. DIEKTPOIHBIN OTEHIHAI, JIEKTPOL

25 Knaccudukanus 31eKTpoOXUMUIECKIX METOIOB

26 PaBHOBECHBIE ANEKTPOXUMHUUYECKUE CUCTEMBI

27 [Torenunometpus. MTHAMKATOpPHBIE 3JIEKTPOJIBI U AJIEKTPOIbI CPAaBHEHUS

28 XapaKTepUCTUKH JICKTPOOB

29 [ToTeHuMOMeTpHUYECKOE TUTPOBAHNE
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30 [Torenmometpsl. [IpumeHenre NOTEHIHOMETPUH
31 HepaBHOBecHBIE 37EKTPOXUMHUECKHUE CUCTEMBI. [[puunHbI nonsipu3anuu
32 Kpusas "tok-noreniuman". Cxema noiasiporpaguyeckoil ycTaHOBKH
33 [Tpsimast mossiporpadusi.
34 Huddepenunansuas noasiporpadus
35 WHBepcrOHHAas BOJIbTaMIIEPOMETPUS
36 O6mast Teopust xpomarorpadun. Buasl nzorepm
37 Teopust TEOPETUUECKUX TAPETOK
38 Kunernyeckas teopust xpomaTorpaduu
Knaccugukamus xpomaTorpaduueckux METOJOB [0 arperaTHOMy COCTOSIHHIO (a3,
39 criocoOy TpoBeaeHUs aHanu3a ((ppoHTaIbHAs, BBITCCHUTEIbHAS, DJIFO3HTHAS), MO THITY
HETOABIDKHON (ha3bl (KOJIOHOYHAs, OyMa)XHast, TOHKOCJIOWHAs)
40 Kononounas xpomarorpacdus. [lapameTrps! yaep>xuBanus
41 ["a3oBast xpomartorpadus
42 KunkoctHas xpomarorpadus
43 [TnoctkocTHas Xpomarorpadus
44 AHann3 KOHKpPETHBIX OOBEKTOB. 3ajaud M IUIAHUPOBAaHWE aHanu3a. | eomoruyeckue
00BEKTHI
45 AHanu3 KOHKpeTHBIX 00beKTOB. OOBEKTHI OKpyxarmel cpensl. Bo3ayx. [Ipuponnsie u
CTOYHBIE BO/IBI. AHAJIN3 TTOYB
46 AHanu3 KOHKPETHbIX 00beKkTOB. Oprannyeckre U ONoIOrnyecKrue 00BHEKThI
47 TpeboBanwms K cocynaM st 0TO0pa mpoO BOJIBI, TOYBEI H BO3IyXa.
48 OCHOBHBIE TIPUEMBI YIIaBIMBAHU PAMECEH U3 BO3yXa IS TIOCIEAYIONIET0 aHAIN3a
49 Konceppauus nmpo6
50 [Tokazarenu U XapaKTePUCTUKHU BOJIbI
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
NnpoBeaeHus!
Ceccust . Kputepun u HOpMBbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
CryneHT cnan Bce OTYETHl I10
MPAKTUICCKIM 3aHATHSM,
AKTHBHO y4aCTBOBAI B
JMCKYCCHSIX ~HAa JIKIHAX, Ha
3ayere OTBETHII HA  JBa
«3a4TEHO» TEOPETUIECKUX BOIPOCA, CTYICHT
B TOJHOM o00beMe BiajeeT
MaTepHAIOM M OTBEYaeT Ha OJUH
3aueT (YCTHO) JOTIOJTHUTEIBHBIM ~ BOIPOC €
MTOHUMaHHUEM, TIPUBOJIUAT
TIPUMEPHI.
CTyneHT He caal OT4YeThl 10
MPAKTUYECKUM  3aHSATUSAM, Ha
«HE 3aUTCHOY 3ayeTe He OTBETWJ HU Ha OJMH U3
TEOPETUYECKHX  BOIPOCOB, HE
MOXXET OTBETUTh HH Ha OJUH
JIOTIOJTHUTEJIBHBIN BOIPOC.
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8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

Ne nocooue, yaeoHo- Hay4HOH
" ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) Y I'ox n3panus ounoamnorexe /
n/n METOAHYECKOEe Mocodue,
MPAKTHKYM, Ip.) HaumeHoBaHue
> 9BC
bepesuna HM., Jepusnckas XHUMHUYECKHE METO bl aHAIN3a y4eOHO-METOIMIECKOe
1 H.B., bazanos M.H. o 2017 OBC «JlaHp»
’ ’ (KOTMYEeCTBEHHBIN aHAIIN3) nocobue
Yepuukos B.B.
71a00paTOPHBIN
2 Kopotkas E.B., bensiera O.B. XHUMHUYECKHAE METObBI aHAIN3A patop 2017 9BbC «Jlaup»
MPAKTHKYM
4yeOHO-METOINIECKOE
3 benkuna E.W., Opexosa C.M. DUBUKO-XUMUYECKHE METObI aHATN3a y Hoco 6er 2016 OBbC «Jlanby»
4yeOHO-METOIUUECKOE
4 IITaunena E.1O. Bomonoaroroska u XUMHUSI BOIBI y A 2020 OBC «Jlanb»
nocooue
AHanu3 3arps3HeHHOM MOYBBI U OITIACHBIX IPAKTHIECKOE
5 | Apyros 10O. C., Ponun A. A. p P 2020 OBC «Jlanb»
OTXO/0B PYKOBOJCTBO
. 71a00paTOPHBIN
6 Tapacenko E.B. DU3NKO-XUMHAYECKHUM aHAIU3 [T0YB paTop 2017 OBC «Jlanb»
MPAKTHKYM
T'azoxpomarorpadudecKuil aHaIus3 [IPAKTUYECKOE
7 | Jipyros 10. C., Poun A. A. pomarorpag p 2020 IBC Wlanb»
3arpsiI3HEHHOTO BO3/yXa PYKOBOJICTBO
DKOJIOTUYECKUE OCHOBBI
8 | Suxos U.b. yaeOHOoe mocodue 2020 ObC «Jlanb»

IMPpUPOAOIIOJIBb30BaAHHUA
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8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHMK, yueOHOE

KoanuecTtBO B

HAYYHOMH
Ne nocooue, yuedoHo-
ABTOpBI, COCTABUTETH 3arsnaBue (3aroJi0BOK) T'ox u3nanus oubauortexe /
n/n MeTOaHYEeCKoe Imocooue,
HpaKTHKYM, Ap.) HaumenoBanue
P > AP- 9BC
1 Bepumni B.1., Bracosa AHanuThyeckas XUMUs y4eOHUK 2019 OBC «Jlanb»
N.B., Hukudoponra 1. A.
Jlenucos B.B., Jlenncosa OCHOBBI IPHPOIOTIOIH30BAHMS 1
2 N.A., AposoBozosa T.I., PUpOZ ydeOHoe rmocodue 2019 OBC «Jlanp»

Mockaneuko A.IT.

SHEPropecypcocOepeKeHUs
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8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
CUCTEM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHall - MyOJHMKYeT pe3yibTaThl HCCICIOBAHUM B OO0JIACTHM WHXEHEPHBIX HAyK (MPUKIIAIHAS
(1)I/I3I/IKa U IpUKIIaJHadgd MaTCéMaThKa, aBTOMAaTHU3allUusd W YHPABJICHUC, XHUMHNYCCKaAsd TCXHOJIOTUA,
KOMIThIOTEpPHAsI TEXHWKa, WH(OPMATHKY, WHXXEHEpPHBbIC HaHHBIE M pa3pabOTKa MPOrpaMMHOTO
o0OecrieyeHus, DSKOJOTMYECKass WHXKEHEpUs, JJIEKTPOTEXHUKA, IPOMBIIUIEHHAs WHYKEHEPUs,
I/IH(l)OpMaHI/IOHHI)Ie TEXHOJOIUU U I/IH(l)OpMaTI/IKa, MaTCpUAIOBCACHUC, U3MCPCHUE U METPOJIOrUs,
MAIIMHOCTPOCHHE,  MEIHMIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TeekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. Xypuan mnpenocraBinsier CBOOOAHBIM HOCTYN K
Hay4YHbIM Hy6JII/IKaI_[I/I$IM mo ciacayromum TEeMaM: HHKCHCPHBIC, (1)I/I3I/I‘-I€CKI/I€, MaTeMaTHU4dYCCKUe
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NpeaACTaBIACT CTATbU C PCE3yJIbTaTaMH HAYYHbBIX I/ICCJIGI[OBaHI/Iﬁ B o0iactu HWHXCHCPHBIX HaYK
(MaTeMaTI/IKa, QJICKTPOTCXHUKA, MallIMHOCTPOCHHUC, OHCPICTHKA, aBTOMO6I/IJ'IeCTp06HI/I€,
OMOXUMHUYECKAsT HWHIKCHCPUA, CTpOUTCIIbHAA HHKCHCPUSA )51 T.I[.)I
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIH 00ecredrBacT JOCTYI K TMOJHOTEKCTOBBIM JJICKTPOHHBIM
JKypHaJIaM IIpeIHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO CTaThu (3KypHana) wiu o reme. DOAJ craBut
HCJIbKO BCCCTOPOHHEC OCBCIICHUC Haquoﬁ MNCPUOAUKH, HaXOZ[HHICﬁCH B OTKPBITOM HOOCTYIIC U
WCTIOJIb3YIOLIEH ONPENCIICHHBIE MEpbI, FAPAHTUPYIOIIHE JOCTOMHOE KayeCTBO HUX COJCPHKAHUS:
https://doaj.org/

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBuU3UTHI normsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JefcTBUS, 0€CCPOUHBIN
2 Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok

nenctBusi, 0eccpounsiif; JoroBop Ne 727
OT 20.07.2016r., CPOK JIENCTBUS,
OeccpOoUHbBIN

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HaunMeHoBaHMe 000py10BAHHBIX Y4EeOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSTEILHOMN

padoThl 00y4yaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JlabopaTopus «IIporeccsl u anmapaTsl Ctonbl y4eHHYECKHE MOHOOJIOKH, CTOJBI,
3aIUTHI OKPYXKAIOIIEH cpenbly. YueOHas CTyNlbsl, JOCKa ayAuTOpHas (MeyioBas),
ayTUTOPHS ISl IPOBEACHUS 3aHATHIM MIPOEKTOpP, HOYTOYK, 3KpaH IEPEHOCHOM,
1 CEeMHUHAPCKOTo TUIA. Y4yeOHas ayIuTOpHs U | YCTAaHOBKA TEXHOJIOTUYECKOTO KOMILIEKCa,
KypPCOBOTO TIPOCKTUPOBAHUS (BBITOTHECHUSI MO3BOJISAIONIAs CHUBUTH PACIPOCTPAHEHUE
KypCOBBIX pa0oT). YueOHast ayIuTOpHst JUis a’pOUCIIEPCHOU CHCTEMBI B

IPOBCACHUA I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX IMPOCTPAHCTBEC., YCTAHOBKA, IMO3BOJIAIONIAA
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HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)
KOHCYJIbTallil YuebHas aynuropus is CO3/aTh a3POAMHAMHYECKYIO TATY
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npoMexxyTouyHou arrectanuu (A-409)
VYyeOHas ay1uTOpus AJis IPOBEICHUS Crombl YYCHHUYECKHE TPEXMECTHBIC
3aHATUH JICKIIMOHHOTO THMA. Y4ueOHas (MOHOOJIOK), MOHOOJIOKM JBYXMECTHBIE,
ayIUTOPUS JJISl IPOBECHUS 3aHATHI CTOJI IIpenoaBaTeIbCKUM, CTYI
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTOpus JAJis | MPEnoiaBaTeIbCKui, JOCKa ayauTOpHas
o | KYPCOBOTO NPOCKTHPOBAHHS (BBIIIOJIHEHUS (menoBast), kadenpa
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayTuTopus Ass
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOI arrectaruu (A-419)
JlabopaTopust «BbICOKOMOJIEKYIISIPHBIE Cronsl mabopaTopHbie OCTpOBHBIE; CTOJIBI
COCUHEHUSY. YueOHas ayAuTOpHs IS nabopaTopHble  MPHUCTEHHEIE, CTOJIBI
IIPOBEICHUS 3aHATUN CEMUHAPCKOT0 TUIIA. nabopaTopHble; mKad BBITSHKHON; mIKad
VYyeOHast ayuTOpus AJis KypCOBOTO BEITsDKHOM 1500LLIB; Beckl ananuTH4eckue
MPOCKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX BJIP200 ; cymmnbhbii mkad Snol 58/350;
pabot). YueOHas ayAuTOpHs JUIsl TPOBEACHUS | CTO BUOPOYCTOIUNBBIIA; CTOJI
TPYNIOBBIX U WHIAUBHUIYaTbHBIX MUCHMEHHBIN; MKa(bI UIT XUM. PEaTHBOB,;
3 | KoHCynbTalMi. YuebHas ayauTopus A Tym0a Ui TOCYIbl M XHM.pPEaKTHBOB,
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOJISI U | XOJIOAWIBHUK «Opck»; perynsarop
MPOMEXKYTOUHOM arrectaruu (A-220) HaIpsHKEHUS BbI12100; MarHuTHas
Memanka MMO2; tepmoctar UTU4;
aBTOKJIAB; MOJIMMEPU3aTOP; IITaTUB
1a0b0paTOPHBIi; JI0CKa ayJuTOpHAas
TPEXCEeKIOHHAs; TabypeTsl
1ab0paTopHbIe; XUMUYECKas ocy1a
KomnbroTtepHsiit kinacc. YuebHast aynutopust | CTossl YUEHHUYECKUE, CTYJbs
JUTSL TIPOBEICHUS 3aHITUH JIEKIIMOHHOTO TUIA. | YYCHUYECKHE, J0CKa ayJuTOpHAas
VYuebHas ayIuTOpUs VI IPOBEICHUS (menmoBast), IIK, mpoektop, 9KpaH
3aHSATUNA CEMUHAPCKOro TUMNa. Y4eOHas MEePEeHOCHON, paboumil CTOJ, MUCbMEHHBIH
ayJAUTOpUs JJIs IPOBEICHUS J1a00paTOPHBIX YIIJI0BOM CTOJ, MPEeroiaBaT. CTO
4 pabot. YueOHast aymuTopust 1711 KypcOBOTO
MIPOEKTUPOBaHUS (BBITOTHEHUS KYPCOBBIX
pabot). YueOHast ayquTopus ISl TPOBEICHHS
TPYMIOBBIX U WHAUBUIYAIbHBIX
KOHCYJbTallil YueOHas ayIuTopus JUist
MIPOBE/ICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM arrectanuu (A-415)
[Tomemienue 11 camoCTOATENbHOW paboThl. | CTOMBI YUCHHUYECKUE, CTYIIbs
5 | (-401) yuennueckue, [IK ¢ BbIXOomOM B ceTh

WNHuTepHer
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