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Pabouas mporpamma coctaBiena Ha ocHoBaHuu OI'OC BIIO/OI'OC BO u yuebHOTO

1J1aHa HampasiieHus noaArotoBku (cneruansHocTr) 04.03.01 Xumus

(KOO U HAUMEHOBAHUE HANPABILEHUS NOA20MOBKY, cneyuaibhocmu 8 coomeemcemeuu ¢ @TOC BIIO/ @®T'OC BO)
PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:
OtcyTCcTBYET

VYuebnas (pabouas) mporpamma 0J100peHa Ha 3acefaHuu Kadeapsl « XUMHUs, XAMAYECKHE
MIPOLIECCHI U TEXHOIOTHM» (TpoToKoI 3acenanuss Ne 7 ot 02 despans 2017 1.).

Penensent
(OoadcHoCcmb, yueHoe 36aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 T

Cpok neiicTBusi padoueii nporpaMmmsl Aucuuiimubi 10 02 ¢peBpans 2021 r.

HNudopmanus 00 akryanusanuu padovei mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kadeapsr Ne OT «__ » 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Iporokon 3acenanus kadeapsr Ne OT «__ » 20 T
[Iporokon 3acenanus kadeapsr Ne OT «__ » 20 T
YTBEPX/IAIO
3aBenyromuii kKadeapoi «XuMus, XUMHUYECKHUE MPOIIECChl U TEXHOJIOTUIDY
(paspabomasuteri PI1]])
20 T I'.'1. Ocranenko
(noonucs) (U.0. ©amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B.03 AnanuTnyeckasi Xumus (Creu.Kypc)

(MHIEKC 1 HAaMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOTO Kypca))

1. Heab 1 3a1a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Llens — ¢dopmupoBaHHe MOHUMAHUS TEOPETUYECKUX OCHOB M OOIIeiH
METO/I0JIOTUHU TIOTYyYEHUSI HHPOPMAIIH O COCTaBE U MPUPOJIE BEIIECTRA.

3amaun:

1. ChopmMupoBaTh MOHUMAHUE CTYJACHTAMH POJIM XUMHKa-aHAIUTHKA KaK
PO ECCHOHATTEHOTO «periaTeNss MpoOaemM», HCIONB3YIONUM HaOO0p pa3IndHBIX
METOJIOB, OOJaNaloNUM IIUPOKAM MBIIDICHUEM U PYKOBOACTBYIOITUMCS
000011IeHHBIMU 3HAHUSIMH.

2. OOecrieynTh TMOHUMAHUE CTYJCHTAMH  TCOPETHUECKUX  OCHOB
AHATUTUIECKUX METOJIOB M COOTBETCTBYIOIICH aHATUTHUECKON TEXHUKH.

3.ChopmupoBaTh MOHUMAHKUE CTYJACHTAMH TMPAKTUYECKON HApaBICHHOCTH
AHAIUTUYCCKOW XUMHUHU, a UMEHHO: YMEHHUS aHAIM3WPOBATh WCXOIHBIC TaHHBIC,
pa3zpabarbiBaTh IUIAH aHAJIM3a, BBIOUPATH ONTHMAJIbHBIE METOJMBI, BBHITIOJIHSITH
aHaJIn3.

4. HayunThb CTyJCHTa WHTEPIPETUPOBATL HHMOOPMALMIO M PE3yJIbTaThl
HKCIIEPUMEHTA B OTYETE.

5. Co3naTh yciioBus 111 pabOTHI UCCIIC0BATEILCKOM IPYIIIBI, B KOTOPOM
KKIBIA CTYJACHT MOXKET CTaTh JIUIACPOM.

2. MecTo nucuuiuiuHbl (yaedHoro kypca) B crpykrype OIIOII BO

HNannas nucummivHa (yueOHbil Kypc) oTHocuTes K bioky 1 «/lucuurmmuasn
(Momynu)»(BapraTUBHAS YacTh).

Jucruninabl, yaeOHbIE KypChl, HA OCBOEHUHU KOTOPBIX Oa3upyercs JTaHHAs
muctuiinHa  (yueOHblld  kypc) — «OOmas u HeopraHuueckas XuMHus»,
«Opranudeckas xumus», «dusukay, «Bpiciiags MareMmatukay, «AHaIUTHYECKAs
XuMUs», «OCHOBBI HH(GOOPMAITMOHHON KYJIbTYPhI.

JlucuumuHbl, yaeOHbIE KypChI, UTS KOTOPBIX HEOOXOAMMBI 3HAHUSI, YMEHUS,
HaBBIKH, MpHOOpETacMbIe B pe3yabTaTe H3yUeHUs! JAaHHON JUCHIUTUINHBI (y4eOHOTO
Kypca) — «OOmas xumMudeckas TexHOJorus», «[Iponm3BoacTBEeHHas MpakTHKa
(HayuHo-uccnemoBaTenbckas padoTa)y.



3. Ilnanupyemble pe3yJbTaTbl 00y4YeHHs M0 AUCHUIIMHE (Y4eOHOMY

Kypcy),

COOTHECCCHHBIC

¢ IUIAaHUPYeMbIMH pe3yJbTATAMHU OCBOEHMS

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopmupyembie U

KOHTPOJINpYeMble IlnanupyemMble pe3yabTaTbl 00yUeHHSs
KOMITeTeHIIUH
CIIOCOOHOCTh 3HaTh:
BBIIIOJIHATE — TEOPETUICCKHE OCHOBBI COBPEMEHHBIX
CTaHJIAPTHBIC OIEPAIMH | AaHAIUTHICCKUX METOJIOB M 00JIACTH X IPUMCHCHUS;
10 npeJIaracMbIM | YMETh:

meToaukam (ITK —1)

— IIPAaBUJIBHO OIIPCACIIATE AHAJIUMTUYCCKYIO 3a1a4y,
— BBIIIOJIHATDH aHaJIN3 110 COOTBGTCTBYI-OHleﬁ MCTOIHUKC.

Bnanetn:
— o0melt MeToJIoNoThe ToJIydeHUs HHGOPMAIUA O
COCTaBE W IPUPO/IC BEIIECTBA;

BJIAJIETH 0a30BBIMU
HaBBIKaMH
HCIIOJIb30BaHUS
COBPEMEHHOMU
armapaTypsl
MIPOBEJCHUY
HCCIeI0BaHUI

(K — 2)

pu
Hay4HBIX

3HaTh:

—TEOPETUYECKUE OCHOBBI MHCTPYMEHTAIBHBIX METOJ/IOB
aHaIN3a;

— 00MacTh MPUMEHEHUSI COBPEMEHHOTO JIaA0OPAaTOPHOTO
000py10BaHUsI.

YMeTh:
—IMPOBOJINTh KAYECTBEHHBIM M KOJIWYECTBEHHBIN aHAIN3
C IPUMEHECHHEM COOTBETCTBYIOIIMX MPUOOPOB.

Bnanetn:
— TEXHUKOW MHCTPYMEHTAJIBHBIX METOJIOB aHAJIN3A.

CIIOCOOHOCTh TMOTYy4aTh

3HAaTh:

U oOpabaTbiBaTh | — MH(POPMAIMIO TI0O TEOPUU U MPAKTHKE XUMHUYECKOTO
pe3yabTaThl  HAy4HBIX | aHAJIM3a W3 HCTOYHHMKOB 3a Mpeablaylue 3-5 JeT mo
DKCIIEPUMEHTOB C | COOTBETCTBYIOILIEH TEME BBINIOJIHIEMOW paboThI;
MOMOIIBIO VYMeTn:
COBPEMEHHBIX — paboratb € Yy4yeOHOW, HAYYHOH U TEXHUYECKOU
KOMITBIOTEPHBIX JUTEPATYpOr
texnosoruii (I1K-5) —00pabaTeiBaTh ~ peE3yJIbTaTbl  AKCIEPUMEHTa  C
MIPUMEHEHUEM CTaHJIaPTHBIX KOMITBIOTEPHBIX
MIPOTPaAMM.
Bnanets:
— KOMITBIOTEPHON TEXHUKOM,
BJIJICTh HaBbIKAMHU | 3HATh:
MPEICTABICHHUS — CTaTHCTUYECKHE METOAbl O0pabOTKH pPe3yJIbTaTOB
MOJTYYEHHBIX HAy4YHBIX MCCIIEJOBAaHUM;
pE3yJIbTaTOB B  BUIE | YMETh:
KpaTKMX OTYETOB U | — aHaJIM3UPOBATh NOJIyYeHHbIE pe3ynbTaThl
MpE3CHTaLU I WCCJIEJOBAHUM C 1EJbI0 YCTAHOBJICHUS BBINIOJHEHUS
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(TIK — 6)

IIOCTAaBJICHHBIX 3a4a4 U JOCTHXXCHUA I ECIN

Bnanets:

— KOMIIBIOTEPHBIMU TIpOTpaMMaMu sl oopMIteHuUs
OTYETOB W MPE3EHTALMN IO MOJYYCHHBIM pe3yjbTaraM
HUCCIIeI0OBaHUM.

TemaTH4ueckoe CoACPKaHNEC TUCIUIIIINHDBI (yqeﬁﬂoro Kypca)

Pazpeu, Iloapasgein, Tema

MOAYJIb
Moays 1 OO6mye BOMPOCH. 3a1a4y aHATUTHYCCKON XHMHUU U €€ POJIb B aHATUTHYCCKOM KOHTPOJIC
XUMHUYeCKHe METOJbl pelIeHHUs | KauecTBa pa3InYHbIX Mpou3BoACTB. llpolecc aHanu3a — aHATUTUYECKUNA IUKI, IIYTH €ro

AHAJIMTHYCCKUX 3aaa4

OCYHIECTBICHHUSI.
Xumuyeckue THOpUAHBIE  METOIBl  aHaiuM3a.  |UTPUMETpHUS. I'paBumerpus.
TepmorpaBumeTpusl.

OnemMeHTHBIN aHanu3. OOJacTH NMPUMEHEHUS METOAOB B HAYYHOMH, MPOU3BOJCTBEHHOMH
chepax.

FI/I6pI/IZ[HI>Ie METO/Ibl B TEXHUYECKOM aHAJIU3€ CBIPHECBBIX MaTEpuajioB (TCXHOJ'IOFI/IH
OpraHu4YeCKux BeIJ_ICCTB)

CencopHuble MeTonpl aHanmm3a. OCOOEHHOCTH XMMHYECKHX CCHCOPOB, MX MPUMEHEHHE B
ABTOMATH3HPOBAHHBIX CHCTEMAX aHAJIUTHYECKOTO KOHTPOJIS KAYECTBA IPUPOAHBIX CPE/L.

Monyns 2
DU3UKO-XUMHUECKUE METOIbI
pCIICHUS aHATUTHICCKUX 3a/1a4.

Teopernueckue OCHOBBI ONTHYECKHX METOAOB aHamm3a. IlpakTudeckoe Ha3zHAadYCHHE
ONTHYECKNX METOAOB aHalM3a ISl HCCIEHOBAHHMSA TEXHOJIOTHYECKHX IPOIECCOB H
MIPUPOHBIX Cpel.

Onrtuueckue CeHCOPHI, 00IACTH UX IIPUMEHEHHUS

CoBpeMEHHbIE HHCTPYMCHTAJbHBIE METOABI HCCIEHOBAHUS CTPYKTYphl OOBEKTa:
BEI[ECTBEHHBIH 1 MOJIEKYIISIP
Hel aHamm3,.(Y® — cmekrpockomusi. MK — cmekrpockomusi, sA€pHO-MarHUTHBII

PE30HaHC, Macc — CHEKTPOMETPHsI, PEHTTeHO(ITyOPECHCHTHBINA aHaIK3,. aKTHBAL[HOHHBIH
aHaJu3).

DONEeKTpOXUMHUYECKHE MeTOAbl aHanu3a. lloTeHIHoOMeTpuss U KOHIAYKTOMETpPUS B
MPOU3BOJCTBEHHOM aHau3e. BonbramnepoMeTpusi — Kak METOJ], IIMPOKO MPUMEHSEMBbIN
B aHajM3e OOBEKTOB OKpyKawomieil cpenpl. ['MOpHOHEIE METOIBI. DJIEKTPOXUMHUYECKHE
CEHCOPBIL.

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (YdeoHoro Kypca) —5 3ET.




4, TexHoyioru4eckasi KapTa no y4eo0HOMy Kypcy «AHAJIUTHYECKAS XUMUA (crel. Kypc)»

Hnentudukarop kypca B moayiae «Meroandeckasi padora»
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XuMudeckne METO/IBI aHaNm3a, Mexionnas Jlocka [1-5]
Jlexums Nel: Jlex Knaccuukanms,  MHPOPMATHBHOCTH + JI 2 1 A-215 44
1 1 ayJIUTOpHUs 1 MeJoBast
Nel METOIOB, 00J1aCTH IPHMEHEHHSI.
OKHUCIUTENBHO-BOCCTAHOBHTEIBHBIC
| Meronpl B TeXHMYECKOM  aHaim3e TexmonHas Jlocka
2 1 Jlexumst Ne2: Jlex HedTenpoIyKTOB. + I 2 aym?mpm 1 A-215 44 MenOBast
No2 [1-5]
| IlpurotoBneHue BOIHBIX PacTBOPOB JlaGopaTopust 1-5
JlabopaTopHoe P o P op " parop JlaGopaTopHOe [1-9]
2 J1a6.3 peareHros, HEOOXOIUMEBIX IS AHanuTHyeckas A-207| 20
3ansTHE Nel o + 11 4 " 1 obopynoBanue
Nel BBITIOTHEHUS 9KCIIEPHMEHTAIBHOM XUMUS




qacTH.

I'ubpuaHble METOABl B TEXHUYECKOM TekuonHas Jlocka [1-5]
Jlexrms Ne3 Jlex aHanu3e CBIPBEBBIX MarepHaioB o Ij[-lTO - A-215 44 MeOBas
Ne3 (TEeXHOJIOTHSI OPTaHUYECKHUX BEIIECTB) YAHTOP
I'ubpuaHble METOABl B TEXHUYECKOM [1-5]
Texius Ned Tlex aHam3e CBIPBEBBIX MaTepHaioB JlekuuoHHast A-215 a4 Jocka
4 - Nod (TexHOMOTHS HEOPraHUYECKUX ayUTOpHs MenoBast
B BEIIECTB)
OmnpeneneHre  COACpXKaHUS — CEPHOI [1-5]
KHCIOTBl B KOHILEH-TPHPOBAHHOM JlabopaTopust
JlabopaTopHoe HCH-TPHD " paTop JlabopaTopHoe
4 sans e Nod JIa6.3 | pacTBOpe. KHCIOTHO-OCHOBHBIM u AHanuTHYECKAst A-207| 20 060Dy HOBAHNE
- Ne2 OKHCIIUTEIBbHO-BOCCTaHO-BUTEIIBHOM XUMuA" PYA
THTPOBAHHEM.
Arttecranust AHAJIMTUYECKUX [1-5]
Texus No5 Tlex 11ab0paTopHii.. TpeboBauus, Jlexronnas A-215 44 Jlocka
5 - No5 HpeAbsBISIEMBIE K ATTECTOBAHHBIM ayUTOpHs MenoBast
- METOJIMKAM aHaJIU3a.
Onenka METPOJIOTHIECKUX - Jlocka [1-5]
6 Jlexrms No6 Jlex XapaKTePUCTHK pe3yJbTATOB aHAIN3A. AV IHTODUS A-215 44 MenoBas
Nob6 MOJTYYEHHBIX THOPUHBIMH METOJAMHU. YAUTOP
Anamns MOHETHBIX CILTABOB. JlaGoparopust [1-5]
JlaGopartopuboe . " JlaGopatopHoe
sansTue No3 J1a6.3 Omnpenenenne conepxanus Fe — Ni — AHanmuTudeckas A-207] 20 0GOpYIOBAHHE
B Ne4 Cu (Pb, Ag, Sn) xumus" Py,
Orenka METPOJIOTHIECKUX TeximonHas Jlocka [1-5]
7 Jlexkuus Ne7 Jlex XapaKTEPUCTUK PEe3yJIbTATOB aHAIIN3a. a I/IIITO - A-215 44 MenoBast
Ne7 TOJIYYCHHBIX THOPHIHBIME METOIAMH. YHHTOP
XHUMHYECKHE CCHCOPBI, TpeGOBaHMS, Jlexwonas Jlocka [1-5]
Jlexrmst No8 Jlex [PaKTHYECKOE PUMEHEHHE A-215 44
8 NoB ayaUTOpUs MeJIoBast
ToTeHuoMeTprIecKuit METOJ [1-5]
aHaIM3a. Omnpenene-Hue  KUCIOT. JlaGopaTopust
JlaGoparopu8oe N pent ’ " parop JlaGopatopHoe
samsTie Nod JIa6.3 | ocHoOBaHWMIi, coel B BOXHBIX pacTBOpax Ananutuyeckas A-207| 20 oBopyaosamme
- Ne5 pSAMO¥t MOTEHIIMOMETpHEHT u XUMUS"
THTPOBAHHEM.
DU3NKO-XUMHYECKHE METO/Ibl aHAJIN3a. Jlexuontas Jlocka [1-5]
9 Jlexums Ne9 Jlex Kraccnduxarms METOIOB. AV IHTODUS A-215 44 MenoBas
Ne9 AHAITUTHYECKHIA CUTHAIL. YAHTOP
Onruueckue METOJIBI aHanmsa. [1-5]
Texws Nel0 Tlex Teopernueckue OCHOBBI aTOMHOM JleximonHas A-215 44 Jlocka
10 h Nol0 CHEKTPOCKOIHUH. Oo6nacti ayJUTOPHUS MeJnoBas
B [PAaKTHYECKOTO IIPUMEHEHHSL.
DkcmepTusa JIEKApCTBEH-HOTO [1-5]
JlaGopaTopust
JlaGoparopHoe lag3 | TPeapaTa  Ha  COOTBET-CTBHE 1O " A HAHTHYCCKaS A-207] 20 JlaGopatopHoe
3aHsTue Ne5 o 6 KaueCTBEHHOMY H KOJHYECTBEHHOMY — obopynoBaHue
- COCTaBYy.
ATOMHO-a6CcOpOLOHHAs [1-5]
N JlekumoHHas Jlocka
11 Jlexrms Nell Jlex CIIEKTPOCKOITHSI. KosunuecTBeHHBII AVIHTODMS A-215 44 MenoBas
Nell aHaan3 OOBEKTOB MCCIECIOBAHUS. YAHTOP




ATOMHO- SMUCCHOHHAS CIIEKTPOCKOMIHUSL

[1-5]

o Jlexnronnas Ka
12 Jlexuust Nel2 Jlex —  MHOTOYJIEMEHTHBIA  aHaNu3 a ¢ ;TOO - A-215 44 Mi(z)csaﬂ
Nel2 IIpuMeHeHne B METaUTyprHu. YAHTOP
AQBHHUTE/IbHAST XapaKTe-PUCTHKA ABYX Jlaboparopust 1-5
JlaGopaTopHoe Cp ¢ paKTe-pue ABY " Goparop JlabopaTopHOe [1-9]
sansire No6 J1a6.3 METOJOB KAaYeCTBEHHOTO M KOJIMYEC- AHanuTH4ecKas A-207] 20 oGopynosaye
- Ne7 TBEHHOTO aHaJIn3a 00bEKTa xumus"
MeToapl MONEKYIAPHOH ONTHUYECKOM [1-5]
Texws Ne13 Tlex CHEKTPOCKOIUH. JleknnoHHast A-215 44 Jlocka
13 - Nol3 CnektpodoTomMeTprIecKoe ayAuTOpHUs MeJIoBast
- tutpoBanue. O0NacTH IPUMEHEHHSL.
OnTUYecKne CeHCOpbl, UX IIPUMEHEHHE [1-5]
B IPOM3BOJCTBEHHOM aHAINTUYECKOM
Jlexnronnas Jlocka
14 Jlexmms Neld Jlex KOHTpOJIE Ka4eCTBa ChIPbS, MTPOLYKIHH, aymuTopms A-215 44 MenOBas
Neld B KOHTpOJIE TEXHOJIOTMYECKOTO
nporecca.
JaGoparoproe CrekTpohOTOMETPHIECKOE TUTPOBAHNE JlaGopaTopust JaGoparoproe [1-5]
sans e No7 J1a6.3 o0beKTa Ha COJEP)KAHUE OCHOBHOTO "AHanuTHYECKas A-207] 20 060Dy HOBAHNE
- Ne8 KOMIIOHEHTA: xumus" pYA
T'nbpunnbie Meroxs! anammsa: BOXX - TexuonHas Jlocka [1-5]
15 Jlexkums Nel5 Jlex Y®-cnexkTpockonus. HKC - a :IITO s A-215 44 MenoBast
Nel5 TOHKOCJIOMHas Xxpomarorpadusi. yauTop
SInepHO-MarHUTHBIH pE30HaHC. [1-5]
Jlekumonnas OCKa
Jlexrms Nel6 Jlex Teopernueckue  ocHOBBL. — Obiactu 1 A-215 44 A
16 Nol6 — ayAUTOpUs MeJIoBast
Jlaboparopust [1-5]
JlabopaTopHoe UK —u YO - CchnexTpocko-nuu. B JlaGopaTopHoe
JIa6.3 " AHanuTH4ecKas A-207] 20
3ansTHe No§ NoO HACHTH(HUKALNS BEIIeCTBa. - —— obopynoBanue
Macc — cnekrpomerpus. CTpyKTypHBIH Jlexwonas Jlocka [1-5]
Jlexumst Nel7 Jlex aHaJM3. PentreHoguryopecieHTHbIN A-215 44
17 Nol7 AHANIT ayUTOpUs MeJnoBast
DIIEKTPOXUMUYECKUE METO/IbI AHAJIU3A. [1-5]
ek Nol8 Tlex Knaccudukanus. I'nOpumHble METOMEBL JlekinonHast A-215 44 Jlocka
18 - Nol8 B TEeXHUYECKOM aHam3e ayAUTOpHs MeJoBast
B DIIEKTPOXUMHYECKUE CCHCOPBI
JlabopaTopust [1-5]
JlaGoparopHoe 11263 Pemenne pacueTHBIX 3214 IO TEMe: " A HATHTHYCCKAS A-207 | 20 JlaGoparopHoe
o .
3aHsTHe Ne9 NoO HucTpyMeHTanbHbIe METOIBI aHATIN3a —— obopynoBanue
3ydenne IEKIMOHHOTO MaTepHana. Momemmere st Kommbiorep ¢ [1-5]
CamocTosTenpHoe IloaroroBka k J:abopaTOpHBIM paboTaM. y
CaMOCTOSTEIIBHOM BBIXOIOM B
1-18 U3ydeHue Cam ToxaroroBka K 3amure J1a00paTOPHBIX 70 A60TL1 r-401 16 ceth
Marepuana pabor. p
CTY/ICHTOB Wntepuer
CaMOCTOSTebHOE INomermenne st Kommeiotep ¢ | [1-5]
MOCTOSITEIIbHOMH BBIXOJIOM B
u3y4yeHue TToaroroBka k 3K3aMeHy CaMOCTOATEIEHO I-401 16 on10
MaTePHANA Cam 36 paboTsI ceThb
P CTYJICHTOB MuTepuer
Hrorosslii TecT KomrnbroTepHslit VK- KomnbroTepst
18 0 Kypcy uepes ™ HToroBoe TecTupoBanue 100 2 KJ1acc o01mero 204 29 c
oT JocTymna [IPOrpaMMHEI




M
obecrieyeHuEM
UL
MPOBEICHHS
HTOrOBOTO
TECTHPOBAHHS

72 108

uToro 180

HUTOro
yepe3 OT

5. Kpl/ITele/I N HOPMBbI TEKYIIETr0 KOHTPOJIA ! HpOMe)I(yTOqHOﬁ arrecranmmu

HanmenoBanus Tuns KonuuectBo VYcnoBus gomycka Kpurepuu u HOpMBI OLIEHKH
y4eOHBIX y4eOHBIX 0aioB
MEPOINPUITANA | MEPONPUSATHI
JlabopaTtopubie | BrimonHenue 11 3a kaxxnayro | Uacrpyktaxxk mo Th | 3a BoeimonHenue pabopaTopHoil paboTel — 5
3aHATHUSA oJIHOM pa0boThl | nabopaTopHyro | Ha pabodyem mMecTe OayoB
3ammuTa OgHOU paboTy u BrinosnHenne paboOThI | «3a4TEHO 11 OamioB - TMOATOTOBJICH
paboThI 100 OamoB 32 | ¥ HaJMUYKE OTYETA TIO NOJIHBI OT4eT 1o JjabopaTop-
JIEBATH HEN HOI pabGore. B  mporecce
3aIJIAaHUPOBAHHBIX | OTYETA 3aIATHI JaHBI OTBETHI HE MEHEE,
paboT yeM Ha 80% BOIPOCOB MO TeMe

1a00paToOpHOI paboTEHI,
3aJIaHHBIX IpernoaBaTeiieM
(3amaercs He  Menee 10
BOIIPOCOB)

«HEC 3a4TCHO»

0 GamnoB - HEBepHO OQopMIIEH
OTYET 110 JIabopaTopHOU pabdoTe.
B mpomecce 3ammTel  JaHbI
oTBeThl MeHee dYeM Ha 80%
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BOIIPOCOB o TeMe
1abopaTopHOI paboTHI,
3a/IaHHBIX pernojiaBaresieM
(3amaercs HE MeHee 10
BOIIPOCOB).

HtoroBeiii TecT | UTOroBBIN
M0 KypCy 4epe3

T

yepes3 T

TECT IO KypCy

100

Cxema pacyeTra UTOrOBOM OLICHKH

(Cymma)/2» - cymMma OamyioB IO BCEM YYEOHBIM MEPONPHUSITHIM,
IPEyCMOTPEHHBIM B Kypce.

dopma poBEACHUS
MIPOMEXKYTOUYHOMN aTTECTAIUU

VYcioBus omycka

Kputepuu 1 HOpMBI OLIEHKH

DK3aMeH (TeCTUPOBAHUE)

Brinonnenue
nabopatopHbix padboT Ne
Ne 1 -9, obopmienne u
3alllMTa ATUX padboT

«OTJIIMYHOY Texymuii peiitunr coctasisier 80-100
0aIoB

«XOpOLIOY Texymmii peWtuHr cocraBmsger 60-79
0aJIoB

«ynoBieTBOpuUTeNbHO» | Tekymuit pelTuHr cocrasiser 40-59
0aJIoB

«HEYJOBJIETBOPUTEIBHOY» | TekyImil peUTUHT cocTaBisieT MeHee 40
0aoB
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TecTOBBIX 3a/IaHNIi /151 IPOBe/IeHUsI TECTUPOBAHUI

HazBanue 6anka TecToBbIX | Kon-Bo 3amanuit Pa3pabotunku
3aJaHui B OaHKe
TECTOBBIX
3aJaHul
AHaIUTHYECKAs XUMHUS 300 [Tucapena B.C.
(cnen.xypc)

6.2. PersiameHT npoBeleHUs TeCTUPOBAHUIA

Ha3Banue 6anka Kou-Bo Howmepa u Kos-Bo | Bpewms Ha
TECTOBBIX 3aJaHUN 3aJaHuH, HANMECHOBAHHUS | 3aJJaHHUM | TECTUPOBAHMUE,
MPEIBIABISAEMBIX | Pa3/ICIIOB TECTA B MUH.
CTYAECHTY paszzene
AHanutuueckas 35 Monyus 1 20 60
XAMUAS XUMHUYECKHE
QS e
3a1a4
Mopayas 2
DOU3NKO-XUMHUIECKHUC 15

MCTObI PCHICHUA
AHAJIUTUYCCKUX 3aJ1a4

/. Kputepuu u HOpMBbI OIIeHKH KYPCOBBIX padoT (IPOEKTOB)

JlaHHbIN pa3nes yueOHbIM IJIAHOM HE MPETyCMOTPEH.

8. IlpuMepHasi TeMaTHKA MHUCbMEHHBIX padoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECCKUX H JP.)

JlaHHbIi paznen yueOHbIM IJIAHOM HE MPEeyCMOTPEH.

9. Bonpocskl K 3K3aMeHY

No o/mt

Bonpocsl

1.

ChopmynupyiiTe 11eu U 3aa4u aHATUTHYECKOM Xumuu. [losicaure, 4To
coOOl  MpeacTaBiIsSICT AaHAIMTUYECKUM MK, Ha KakoM  JTame
MCCJIeIOBAHMSI OH pa3pabaTbiBaeTcs?

2. B d4em cocroutr wuHpopmaTuBHOCTH MeToAa aHanuza? IIpuBeaute
TIPUMEDHI.
3. Uto BkitouaeT B cebsi 00ImIas METOIOJIOTUSI PEUICHUS aHATUTHYCCKUX

3amgaq?

11




[losicHuTe, B YeM CyTh aHAJUTUYECKOTO TMOJX0Ja IS PEIICHUS
AHAJIMTUYECKOU 3amaun?

S. CrangapTsl U1l IPOIEAYP M U3MEPEHUHN B aHATUTHYECKOM JJaOOpaTOPHH.

6. O603HaubTe OyAylIIME MYTH PA3BUTHUS AHAIUTUYECKONW XUMUHU.

7. AHanuTuyeckue xapaktepuctuku. llpenen oOHapyX eHUs BeEIIECTBA.
[IpenenvHOE pa3baBieHUs

8. JlaiTe ompeneneHne aOCOMIOTHOW W OTHOCHUTEIBHOHM, CIydalHOH W
CUCTEMATUYECKOI OITMOKaM.

Q. [losicaute Ha npuMepax, 4YTO XapakTEepPU3yeT MPaBUILHOCTh H
BOCITPOU3BOANMOCTh WM3MEPEHHUIA.

10. | Ha3oBuTe cmocoObl OCYIIECTBICHUS TUTPUMETPUUYECKUX METOOB
aHaKM3a W 3alUIINTe pacyeTHbie GOopMyIIbl Jisi 00pabOTKH Pe3yJIbTaToOB
HKCIIEPUMEHTA.

11. | ®ukcupoBanue KTT B KHCIOTHO—OCHOBHOM THUTPOBAHHMH, MPHUHIIMII
NENCTBUSI UHJIMKATOPOB 3TOIO0 TUTPOBAHUSL.

12. | OxapakTepu3yiTe WHIUKATOPHBIE OIIMOKH B KHUCIOTHO — OCHOBHOM
TUTPOBAHUM, UX KOJIMYECTBEHHYIO BEJIMUHHY?

13. | ®uxcupoBanue KTT B OKMCIUTENBHO - BOCCTAHOBUTEILHOM TUTPOBAHUH,
IPUHIUN IEUCTBUS MHAMKATOPOB 3TOTO THTPOBAHUSI.

14. | ®ukcupoBanne KTT B KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUH,
IPUHIUI AEWCTBUS METAJUIOUHIUKATOPOB.

15. | ®ukcupoBanue KTT B ocaguTenbHOM TUTPOBAHUM, MPUHLIMI JEHCTBHS
WHJUKATOPOB 3TOT0 TUTPOBAHHSI.

16. | Paccmorpure pacuerHbie GOpMyNbl B TUTPUMETPHUH TIPU TPSMOM,
0OpaTHOM TUTPOBAHUU U . IPU TUTPOBAHUHU MO 3aAMEIICHHUIO.

17. | Metrposoruueckue XapaKTEepUCTUKHU XUMHUYECKOTO aHau3a.
PerpeccuBnblii  ananu3.  OmnpenesieHHe  mapamMeTpoB  JIMHEHHBIX
YPaBHEHUM.

18. | Pacuer nuneitHOTO rpagynpoBouHOTO rpaduka y=bx.

19. | Pacuer nmHeitHOro rpaayupoBouHoro rpaduka y=a + bx. Orenka
3HAYMMOCTH Kod(duiinenra a.

20. | CpaBuenue nByx cpennux. Kpurepnit @umiepa

21. | Onpenenenne  Hamuuusg  TpyObIX ~ MPOMAaxoB  TpU  aHaJIU3e
HKCIIEPUMEHTAJIbHBIX JaHHBIX.

22. | TeopeTnueckue OCHOBbI HSMHUCCHOHHOM CHEKTPOCKONMUU. ATOMHBIE
cekTpbl. IcTOUHHUKH BO30YXKIEHUSI. 3.

23. | KomuuectBenHnbi aHanmu3. VIHTEHCHBHOCTH CIEKTPAIbHBIX JUHUH.
Ypapaenue Jlomakuna - [11aiiGe..

24. Metonbpl Tpex OSTAJIOHOB, OJHOTO JTAJOHA, WX IPUMEHCHHUE B
KoJM4uecTBeHHOM aHanu3ze. [losgcHuTe Ha mpumepax.

25. | AGcopOuroHHas CHEKTPOCKOMHSI. B yem CYILIIHOCTh
KOJIOPUMETPUUECKOT0, (POTOMETPUUYECKOTO U CHEKTPOPHOTOMETPUUYECKOTO
METOJI0B aHain3a?

26. | Ha3zoBuTe OCHOBHBIE y3JIbI MPUOOPOB ISl aHAIM3A IO CBETOIOTJIONICHUIO.
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KakoBo Ha3HaueHUS KaXXJ10Io U3 3THUX y3J'IOB?

217,

Ha3Bate ocoOGeHHOCTH CHEKTpOQOTOMETpUU B  yIbTpadUOIETOBOU
00JIaCTH CHEKTpa.

28.

KadecTBeHHBIN M KOJIWYECTBCHHBIM aHAIM3 B CHQKTpO(bOTOMeTpI/I‘IeCKOM
MECTOIC.

29.

3akon Jlambepra — byrepa — bepa. OrpanuueHuss u yCIIOBHS
MPUMEHUMOCTH 3aKOHA

30.

CrnektpodoromeTpudeckuii  aHanu3 OOBEKTOB CJOXHOTO COCTaBa.
PaccmoTpuTe Ha mpuMepe ompeieNieHHs HUKEIs W JKeie3a B cranu (
MOYHO JIPYTHE OOBEKTHI)

31.

[IpumeHeHnue MeTo/ia TpaagyrupOBOYHOrO rpaduka U MeTojla J100aBOK B
KOJIMYECTBEHHOM aHAJIU3e.

32.

CrnektpodoromMeTpuueckoe THTpOBaHHE. PaccMoTpuTe BHUI KpUBOH
(OTOMETPUYECKOTO TUTPOBAHMSIB KOOPJIMHATAX ONTUYECKAS INIOTHOCTD —
o0beM .tuTpanta (A — V) W mpuBeCTH NpUMEp s Ciydas, KOrja
ONpEAENsIEMbld KOMIOHEHT W THUTPAHT HE MOIJIOLIAIOT, a HPOILYKT
peakLUuy NOIIOMIAET.

33.

CnektpodoTromeTpuueckoe TUTpoBaHue. PaccMoTpuTe BHUA KpUBOU
(OTOMETPUYECKOTO TUTPOBAHUAB KOOPJIMHATAX ONTUYECKAs IIOTHOCTD —
o0bem .tuTpanta (A — V) W mpuBeCTH HpuUMep IJs ciiydas, Korjaa
ONPENEIAEMBbI KOMIIOHEHT IIOTJIOIIACT, 4 TUTPAHT U IPOAYKT PEAKLUU
HE MTOIVIOLIAIOT.

34,

CrnektpodoromeTpuueckoe THUTpoBaHHE. PaccMoTpuTe BUJ KpUBOH
(OTOMETPUYECKOTO TUTPOBAHMSIB KOOPJIMHATAX ONTUYECKAS INIOTHOCTD —
o0beM .tuTpanta (A — V) W mpuBecTH NpUMEp s Ciayyas, Korjaa
ONpEAENsIEMbIi KOMIOHEHT M NPOAYKT pPEaKUWMyd HE TMOIJIoNarT, a
TUTPAHT NOTJIOMIAET.

35

CnektpodoTomeTpuueckoe TUTpoBaHHE. PaccMoTpuTe BHUA KpPUBOU
(GOTOMETPUYECKOTO TUTPOBAHUSAB KOOPJMHATAX ONTUYECKas MIIOTHOCTD —
o0veM .tuTpanta (A — V) U mpuBeCTH TMpuUMEp IJs Ciy4as, Korua
oIpesessieMblii KOMIIOHEHT U TUTPAHT IOIJIOMIAIOT, & MPOAYKT PEaKIUU
HE MOIJIOIIAET CBET..

36.

HUK-cnektpockonuss. Ha uYem OCHOBaH KauyeCTBEHHBIM aHaiv3 IO
MOTJIONICHUIO B MH(ppaKpacHOi 00iacTu criekTpa?

37.

Yro Takoe (yHKUMOHAIbHBIE rpymibl? Kak nmpoBOAST UACHTHUPHUKALUIO
(GyHKUHOHAIBHBIX Tpynn ¢ noMonibio MK-ciektpa?

38.

Konnykromerpuuecknii  aHanu3.  YAenbHasi W DKBUBAJICHTHAS
AIIEKTPUYECKAsk MPOBOAUMOCTD, UX B3AUMOCBS3b.

39.

Ykaxure, kakue (HakTOpbl BIUSIIOT Ha DJIEKTPUUYECKYIO TPOBOIUMOCTb.

40.

[Ipsimass ~ KOHAYKTOMETPHUSI. O6mactu  TpUMEHEHUS.  YKaXUTe
JIOCTOMHCTBA M HEJOCTATKU MPUMEHECHUS IPAMON KOHTYKTOMETPHH.

41.

Konnykromerpuueckoe tutpoBanue. Kakoil Bua OyayT MMETh KpUBbBIE
TUTPOBAHUS: a) TUTPOBAHUE CUIJILHOM M CJIa00W KHUCIIOT MPU COBMECTHOM
NPUCYTCTBUM CHJIbHBIM OCHOBAaHHMEM? VYKaXUTE, NMPU KAaKOM YCIOBHH
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KHCJIOTHI OYJTyT TUTPOBAThCS U HEepeHITMPOBAHHO?

42.

Konnykromerpuueckoe tutpoBanue. Kakoil Bua OyayT MMeETh KpUBBIE
TUTPOBAHUS: a) TUTPOBAHME CHJIBHOTO U CJIa0Oro0 OCHOBAaHWUN TIPH
COBMECTHOM TMPHUCYTCTBUU CUJIBHON KHUCIOTOW? VYKaxkuTe, MpU KaKOM
YCJIOBUM KOMIIOHEHTHI OYAYT TUTPOBAThCs AU dEepeHIIMPOBAHHO?

43.

Konaykromerpuueckoe tutpoBanue. Kakoil Buj OynyT UMETh KpUBbBIE
TUTPOBAHUS: IO METOAY OCAXKICHHUS?

44,

Konngykromerpuueckoe tuTpoBanue. Kakoil Bua OyayT MMETh KPHUBBIE
TUTPOBAHUS: IO METOY KOMIUIEKCOHOMETPHUU?

45,

PaCCMOTpI/ITC KPpHUBBIC KOHAYKTOMCTPHUUYCCKOI'O TUTPOBAHUA JIA pGaKHI/Iﬁ
oCaxXJICHUsA, CCJIN: a) IIOABM)XKHOCTE OCaAXIaCMbIX HOHOB OoubIIIe
IIOABMXXHOCTHU MOHOB OCaUTCIIA, 6) HOIIBI/I}KHOCTI/I OoCaKJacCMbIX MOHOB U
HOHOB 0CAIUTCII ITPUMCPHO ONWHAKOBEI.

46.

HOTCHHI/IOMeTpI/I‘IGCKI/Ie MECTOJbI aHaJIn3a. HpPIB@I[I/ITC IMPUHIUIINAJIbHYTO
CXEMY YCTAHOBKH IJISI HIOTCHIHHUOMCTPHUYCCKOIO TUTPOBAHMS.

47.

[Ipssmass noreHmomeTpus. OHOCENEKTUBHBIE DJIEKTPOJIBI, IOSICHUTE
NpuHOAN  uX  ycrpoucTBa. [lpuBeaure npuMepbl  IPUMEHEHHS
MOHOCEJIEKTUBHBIX JIEKTPOJOB B KOJIMYECTBEHHOM aHAJIN3E.

48.

[Ipumenenue  MeroJa  TpajydpOBOYHOTO  Tpaduka B  MPAMOU
MOTEHIUOMETPUH. PaccCMOTpUTE HA KOHKPETHOM IPUMEPE.

49.

[ToTeHIIMOMETPUYECKOE TUTPOBaHME. PacueTHble 3HAYEHUS KOOPAMHAT
TO.(PaccmoTpuTe Ha IpuMepe).

50.

VYKaXuTe HHAMKATOPHBIE JJIEKTPOABI, KOTOPHIE MCHOJIB3YIOT TIPH
MIOTEHIUOMETPUYECKOM  TUTPOBAaHUA C  HCHOJIB30BAHUEM  PEAKLIHN
KHCJIOTHO-OCHOBHOI'O B3aHMOJICVCTBHSI.

51,

YKaXATe WHAUKATOPHBIC OJJICKTPOABI, KOTOPBHIC MPUMEHSIOT npu
MOTCHIITMOMETPUYECKOM  TUTPOBAHMSI C  HWCIIOJIB30BAaHUEM  PEaKInN
KOMITJIEKCOOOpa3oBaHMsl.

52,

VYKaXUT€ WHAUKATOPHBIE JJIEKTPOJbI, KOTOpPbIE NPUMEHSIOT  IpHU
IMOTCHIIMOMETPUYECKOM TUTPOBAHUsS C HCHOJIb30BAHUEM  PEaKUUU
OKHCJIEHUSI — BOCCTAHOBJICHUSI.

53.

PaccmoTpute KpHUBYIO MOTEHIIMOMETPUYECKOIO TUTPOBAHUSI pacTBOpa
MMUHOAUSHTAPHON KHUCJIOTHI CTaHAApTHBIM pactBopoM NaOH, ecnu
sHauenus pKy = 2,17; pK, = 3,61; pKs; =5,10; pK, = 11,32 .

54,

Kakum oOpa3oM ompenensitor JOBEpUTEIbHBIM HHTEpPBAl CPEIHEr0
3HAQYEHUS HAWJECHHOM BEIWYMHBI, YTO OH XapakTEepuU3yeT MU Kak
UCIIOJIb3YEeTCs 1711 OOHAPYKEHHsI CHCTEMAaTHYeCKOM omMOKU MeToia?

55.

Yro xapakrepusyer kodpduument Croronenra t, ¢? OT kakux (HakTopos
3aBUCHUT BeanunHa t — koaddunmenta?

56.

Kak ucrnonp3yercst t — KpuTepuid I POBEPKH 3HAYUMOCTH Pa3 IS
JBYX CPEAHUX 3HAYCHWHA W IS YCTAHOBJICHUS YHCIA TapalICIIbHBIX
U3MEpPeHU, HEeOoOXOIMMOe IS TOJYYCHHUS CpPEIHEro pe3ysibrara C
3aJaHHOUW TOYHOCTEIO?

PacueTHrble 3amaun
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Jlist aHaM3a cMecel MeTaHOJI-BOJIa U3MEPEHO TOTJIONMIEHNE CTaHapTHBIX
pacTBOpoB 1pu 4= 1,94mMKM:

@ (Bonpl), %0........... 26,0 29,0 32,0 37,0
Al94 . .............. 0,470 0,500 0,532 0,585
OnpenenuTs MacCOBYIO JIONKO BOJbI M METaHOJIA B CMECSX IO
cneayrommm ganaeM: 1) A=0,570; 2) A=0,540; 3) A=0,485.

Hagecky cepeOpsiHoro criaBa B 1,751 pacTBOpUIId B a30THOM KUCIIOTE U
pactBop pazbaswin Bojgoi g0 200mit. Ha turpoBanue 10,00mi pactBopa
notpeboBanock 11,75mn 0,05M pactBopa NH4CNS (monpaBouHbIN
kodppumment K=0,9344). OmpenenuTh MaccoByl 100 cepedpa B
oOpasiie.

Hagecky n-autpo6ensoitHon kucinotel (C7HS NO4) wmaccoit 0,0492r
pactBopuiu B 50,0mn cmecu crimptoB 1 5,00 ma orrurpoBasa 0,0200 M
pacTBOPOM METUJIATa HATPUSI CIIEKTPO(POTOMETPHUUECKIUM METOIOM.
[TocTpouTh KPUBYIO TUTPOBAHUS U PACCUUTATH MACCOBYIO JIOJIFO KHCIIOTBI
10 TaHHBIM TUTPOBAHMSL:

V(CH3CONa),mi....0,60 0,80 1,00 1,20 1,40 1,60 1,80
Al 0,255 0,340 0,420 0,500 0,565 0,555 0,545

PaccuutaTh IMpOIEHTHOE COZIEp’KaHME MApraHIja B CTAM METOJOM TpeX
STAIOHOB MO CIEAYIOIMM JaHHBIM CPaBHEHHS CIEKTPAIbHBIX JIMHHIL
mapranna (A=2939,11 A) u xenesa (A=2944,40 A):

CMn (%)..vovn .. 059 074 1,43 X
SMn.................... 0,896 1,020 1,49 1,105
SFe............... ... 0,764 0,748 0,763 0,760

CrnekTpooToOMETpUYECKOE ONpEeIeHUE COAEpKaHUd albACTUI0B B
KanpoJiakTaMe METOJIOM J0OABOK.

Kakoii  mMerom  MoxkeT OBITh NOPUMEHEH I ONpPEICIICHHS
HUKJIoTeKcaHoHa? JlaliTe KpaTKyl XapakTepUCTHKY METOJa aHajlu3a,
MIPUBEIUTE PACUCTHYIO (GOPMYITY.

Kakoli MeTon HCHONIB3YIOT MpPH ONPENEICHUH  aMUHHOTO 4Yucia?
PaccuuTaiiTe aMuMHHOE 4YHCIO MPOAYKTAa AaMUHUPOBAHMS, €CIIM Ha
tutpoBanre 0,875 r oOpasna cmonsl nonuio 3,65 ma 0,1M pactBopa
XJIOPOBOAOPOJHON KHUCIIOTHI.

Kak omnpegensiercst conep:kaHue CBOOOJHOrO amMMuaka B KapOamwuje?
[IpuBenuTe pacyeTHyro Gopmyiy.

3anummre pacuyeTHyro QopMmyny coxaepxkaHusi npoaykra (%) mnpu
WCITIOJIb30BAHUU METOJ1a TUTPOBAHUS IO 3aMEIICHUIO.

10.

Hapecky 0,6383r cmiaBa, coaepkallero MeAb, IOCI€ pPacTBOPEHHUS
oOpaborann ammuakoMm u moiyunnau 1000mir okpaiieHHOTro pacTBopa,
ONTUYECKAs MIOTHOCTh KOTOPOTO TIPU TOJIIMHE CIIOS KIOBETH 2CM paBHA
0,255, € = 423 n-monb-1-cm-1. OnpenenuTs MPOUEHTHOE COACPKAHUE
MEJH B CIIJIaBe.

11.

B oO0Opa3ue cmmaBa onpeaemwin  Meabp TpaBumerpuueckuM (I) u
tutpumerpuueckuM (II) meromamu. [lomydens! cnenyronme pe3yabTaThl

15




12.(%):

| - 13,21;13,11; 13,17; 13,28 u II - 13,40; 13,75; 13,65; 13,58.
MoxHO 51 JJIs pacueTa CojAepKaHus MW B oOpasilie OObeAMHUTH ITH
JTAHHBIC B OJTHY BHIOOPKY?

12. | Onpenensiemblii MUHUMYM. PaccMoTpuTe Ha npuMepe GOTOMETPUYECKOTO
ornpeeneHus: KapOOHMJIBHOTO COSAMHEHHUS ().

13. | Kucnotnoe umcio oOpasma ostunamnerara  coctaBiuser 2,3. Kakas
MaccoBas J0Js 3pupa B aHAIM3UPyeMOM oOpasiie, €CIM CYUTaTh, YTO
JIpyTrux npuMeceit B agupe HeT?

14. | O6pazen  OytwioBoro  3dupa  aJIUNUHOBOM  KHUCIOTHI  OBbLI
MIPOAHANM3UPOBAH, KaKoe A(PUPHOE YUCIO JOHKHO OBITh MOJIYYEHO, €ClIU
BBIXOJ] 3upa coctaBui 96,5%?

15. Kucnornoe uncino nomydeHHoro 3twiarerata 1,15. Kakum q0mKHO OBITH
3(UPHOE YNCIIO ITOrO MPOAYKTA?

16. | Kakoe xommu4ecTBO 3THIOBOTO cnmpTa Oyaer coorBercTBoBaTh 1,00 M
touHo 0,IN pactBopy THOCYNb(aTa, €CIM aHaIM3 BEIYyT IO CXEME:
COUPT— AUXPOMAT KaJusi — HOA— THOCYIb(haT HATpHUs?

17. | Ecniu 6pomHoe ymcio uzonpomnuiaoBoro cnupra pasHo 0,012, kakomy %o-
HOMY COAEP>KaHUIO H30IPOIIEHA OHO COOTBETCTBYET.

18. | ComeprkaHue MeTUIMETaKpuiIaTa B TEXHUYECKOM NpoaykTe 93,5%. Uemy
OyneTt paBHO d(pupHOE YKCII0 3TOro dupa’?

19. | Onpenenenue coaepkaHusi METHIIOBOTO CIIUPTA B CTOYHBIX BOJIAX

20. |Yumcno ametwnmpoBaHUs OYTHIIOBOTO cmupTa paBHO 735. Kakomy
COJIEp KaHUI0 OyTaHOIa COOTBETCTBYET 3TO YHUCIIO?

21. | Kak ompenenuTh COAEpKaHUE XJIOPHA HATPUS U COJSTHOW KHUCIOTHI IpU
COBMECTHOM MPUCYTCTBUHU B 00pa3ie?

22. | Kak omnpenenuth cojaepKaHUE CEpPHOM W OOpHOI KHCJIOT TpHU
COBMECTHOM NPUCYTCTBUHU B 00pasiie?

23. | Kak ompenenuth coiepkaHue XJOpUIa HATPUA M HUOAMAA HATPHs TIPU
COBMECTHOM NPUCYTCTBUHU B 00pa3iie?

24. | Kak ompenenuTh COEp)KaHUE XJIOpUJA HATPUS W XJIOpUJA Kalus MPHU
COBMECTHOM MPUCYTCTBUHU B 00pa3ie?

25. |Kak omnpemenuth coaep)kaHUE XJIOpHIAa aMMOHUSI M aMMHaka Ipu
COBMECTHOM MPUCYTCTBUU ITUX COEAMHEHUH B oOpasie?

26. | Kak ocymecTBUTh THTPOBaHHE C LEIbIO OMPEACIICHUSI COJNEpIKaHUs

cynb(dar-uoHa B MUHEpaIbHOU BOJIE?

10. ®DoHA OUEHOYHBLIX CPeACTB /ISl MPOBEACHUSI NPOMEKYTOYHOM

arrecranmun oﬁyqamumxcﬂ o JIuCHMIIJIMHE

10.1. ITaciopT (pOHIA OLIEHOYHBIX CPEACTB

Ne
n/n

Kon
KOHTPOJIMPYeMOii
KOMIIeTeHIIUH (WJIN

HaumeHnoBanue
OLICHOYHOI'0 CPeACTBA

KonTposmpyemblie pa3aesibl
(TeMbl) TUCHMIIIIMHBI
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ee 4YacTu)
XUMUYECKUE METOJAbl  PELICHUS IIK-1, IIK - 2, OTdeTH 1 3ammMTa
1 n1abopaTopHBIX paboT
AHATUTUYECKUX 3a/1a4 IIK-5,IIK -6 N 1-4
dusuko-xuMuyecKue METOIbI IIK-1, IIK - 2, OTeThl 4 sampuTA
2 71a00paTOPHBIX pabOT
pelLIeHUs aHAIMTUYECKUX 3a0a4 IIK-5,IIK -6 Ne5-9

10.2. TumoBble KOHTPOJbHbIE 33aJaHUA WJIH HWHbIE MAaTepPHAJIbI,
HeoOXoaMMbIe Jisl OIEHKH 3HAHWH, yYMEHHUii, HABBHIKOB M (WJIH) ONbITA
HeSITeJIbHOCTH, XaPAKTEePU3yWIUUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHI U B
npouecce 0CBOeHHsi 00pa3oBaTeJILHOM MPOrPaMMbI

10.2.1. KoMILIEKT 0TY€TOB 10 J1a00paATOPHBIM padoTamM
[To yuebHOMY TUTaHY 3aIJIAaHUPOBAHBI HIKETIEPEUHUCIICHHBIE pa0OTHI.

JlaGoparopnass pabdora Nel: [IpuroroBiieHue BOAHBIX PAacCTBOPOB PEArcHTOB,
HEOOXOIMMBIX JJISl BBITIOJIHEHUS SKCTIEPUMEHTAILHON YacCTH.

JlabopaTtopuasi padora Ne2: OmpenelieHHE COIAEPKAHHUS CEPHOM KHCIOTHI B
KOHIICH-TPUPOBAHHOM  PAacTBOpPE. KHUCIOTHO-OCHOBHBIM U OKUCIUTEIIBHO-
BOCCTAHO-BUTEILHOM TUTPOBAHUEM.

Jlabopatopunass padora Ne3: JlaGopatopnas pabGota Nel: AHanmu3 MOHETHBIX
criaBoB. Onpenenenue conepkanust Fe — Ni — Cu (Pb, Ag, Sn)

JlabopaTtopnas padora Ned: [ToreniimomeTpuueckuii Metoy ananuza. Onpesene-
HUE KHUCJIOT, OCHOBAHUH, COJIEH B BOJAHBIX PACTBOPAX MPSIMOM IMOTEHIMOMETPUEN U

TUTPOBAHUEM.

JlaGopaTopuasi paGora Neb: DOxkcmepTuza JEKapCTBEHHOIo IIpenapara Ha
COOTBETCTBHE MO KAYECTBEHHOMY U KOJIMYECTBEHHOMY COCTaBY.

JlabopaTopnasi pa6ora Ne6: CpaBHUTEIbHAS XapaKTEPHCTHKA ABYX METOJIOB
KAUeCTBEHHOI'O U KOJIMYECTBEHHOTO aHalM3a 00bEeKTa

JlabopaTtopnasi pa6ora Ne/: CriekTpohOTOMETPUIECKOE TUTPOBAHUE
00BEKTa Ha COofIepIKaHNe OCHOBHOTO KOMIIOHEHTA.

JlaGopaTopHasi padora Ne 8: IK —u Y® - cnekrpockonuu B HACHTU(GUKAITAH
BEIIECTBA.

JlaGopaTopnasi pa6ora Ne 9: Pacuernsle 3anauu no teme «MHCTpyMeHTaIbHBIC
METO/Ibl aHATN32»
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JlaGopatopHble pabOTHI BBIMOJHSIOTCS B CHEIUAIU3HPOBAHHOW Jaboparopuu
AHAJIMTUYECKOW XUMHHM. METOIMKM BBIIIOJHEHUS PA0OT omucaHsl B y4eOHOM
nocooun «AHajauTH4YecKasi xumus. KoimuecTBeHHbINH aHATN3).

Otuyet mo 1abopaTopHOM paboTe JOJKEH COJIePKaTh:
11eJIb PaboTHI,
3a/1a4, KOTOPbIC HEOOXOIUMO PEIITUTH;
KpaTKHE TEOPETHUCCKHUE CBEACHUS TI0 TEME;
OIMCaHKHe METOAMKH BBIITOJHEHNS aHAJIN3A;
MOJTYYCHHBIC IKCTIEPUMEHTAILHBIC PE3yIbTaThl,
aHaJIM3 PE3yJIbTaTOB, KOTOPHIA IMOATBEP)KIAET TO, YTO BCE TOCTABIICHHBIE
3aJlayyl PEIICHBI U 11eTb JOCTUTHYTA,
BBIBOJIbI UJIH 3aK/IIOUEHHE.

IIpuMepHbBIi IepeYeHb BONPOCOB JJIsl IPOBeIeHUs co0eceJ0BAHNS U C1a4YH
0T4YETOB 10 JIA00PATOPHBLIM padoTam:

1. [IpoBenuTe CpaBHUTEIBHBIA AHAIM3 AHAIMTUYECKOrO IIpolecca, ¢
($uKCHpOBaHUEM 3KBUBAJIECHTHOIO OObEMa THUTPAaHTa B KHUCJIOTHO — OCHOBHOM
TAUTPOBAHUUC UHAUKATOPOM U B IOTEHIIMOMETPUUECKOM TUTPOBAHUHU. .

2 IlpoBenute CpaBHUTENBHBIM aHaIM3 AHAJUTHUYECKOrO Mpolecca, C
(DUKCUPOBAHHEM SKBHBAJIEHTHOTO O0ObEMa TUTPAHTA B KHCIOTHO — OCHOBHOM
TATPOBAHUUC UHAUKATOPOM U B MOTEHIHOMETPUYECKOM TUTPOBAHUH. .

3. IlpoBemuTe CpaBHUTENBHBIM AaHAJIU3 AHAJIWTUYECKOrO Iporecca, ¢
(PUKCUPOBAHMEM SKBUBAJIEHTHOTO OObbEMa TUTPAHTA B KHUCJIOTHO — OCHOBHOM
TAUTPOBAHUUC UHAUKATOPOM U B KOHTYKTOMETPUYECKOM TUTPOBAHHH. .

4.1IpoBeauTe CpaBHHUTENBHBIM AaHAIU3 AHAIMTHYECKOIO Ipolecca, C
(¢uKcHpOBaHUEM 3KBUBAJCHTHOIO OObeMa THTPaHTA B KHUCJIOTHO — OCHOBHOM
TUTPOBAHUUC UHJIUKATOPOM U B CIIEKTPOPOTOMETPUYECKOM TUTPOBAHUU.

5. OxapakrepusyiiTe XMMHU3M aHAJIUTUYECKOTO Ipouecca, (PUKCUPOBaHUE
KTT B OKMCIIUTENIBHO — BOCCTAHOBUTEIIBHOM TUTpOBaHuU. Meton I 'pana.

6. OxapakrepusyilTe XUMHU3M aHAJUTHUECKOIO Ipolecca, (UKCUpPOBaHHE
KTT B KOMIUIEKCOHOMETPUUECKOM TUTPOBAHUHU c MIPUMEHEHUEM
METAJJIONHIUKATOPOB U CIIEKTPOPOTOMETPUUECKUM METOIOM..

7. [losicHuTe, B Kakux clydasX BO3HUKAIOT MHAMKATOPHBIE OLIMOKHU.
Kak oneHuTh BeNWUYMHY HMHAUKATOPHON omuOku? IlosicHUTe Ha KOHKPETHOM
puMepe.

7. Paccunraiite BenmunmHy pCa B TOUYKE OSKBUBAJIECHTHOCTH KpPHUBOU

tutpoBanua 10,00 mu 0,05M pacteopa Ca?"  pactBopom DJITA Toii ke
koHuentpauu npu pH 10. (KoHcranta ycTOWYMBOCTH —00pa3yrolierocs
KOMILIEKca pasHa 3,9-1010)

8. PaccuuraiiTe yCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCOB Mn?*
¢ DJATA mpu pH6,0 u 10,0 yuutsiBas, yto 3Hauenue ¢yHkuuu mnpu pH 6,0 a
=2,2-10", a npu pH 10,0 - a =3,5-102,
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Q. JlaliTe KpaTKyl0 XapaKTEPUCTHUKY MNOTEHIUOMETPUYECKOrO aHaIu3a.
HazoBuTe OCHOBHBIEC CITIOCOOBI €T0 OCYIIECTBICHHS.

10. 3anummre ypaBHeHue HepHcTa M yKaxkuTe, B KaKMX KOOpAMHATaX
J0JKHA OBITh MIOCTPOEHA KpUBasi TATpoBaHUs? Kakol aHaTMTUYECKUI CUTHAT TIpU
3aITaHHOM TUTPOBaHUU OyaeT GUKCUpOBaATH IPUOOP?

11. HazoBute daxTopbl, BIUAIOINIME Ha BBICOTY CKayka KpPUBOU
MOTEHIIMOMETPUYECKOTO TUTPOBAHMUS?

12, Kakne 3aBUCMMOCTHM MOXHO WCIIONB30BaTh TIPH TpadUuecKOM
onpeneneHu TO B OTEHIIMOMETPUUN?

13. CpaBHuTte BEJIMYUHBI KOOpJAWUHAT TO (HalimeHHOM

noteHuuoMerpudecku) U KTT (HaitneHHo#t mpu nomomu uHaukaropa). Kakas u3
HUX Onu3Kka TeopeTudeckoMmy 3HaueHuto TI? , ecnmu Tutpyror 0.1M pactBOp
yKCyCcHOM kucnotel cranaaptHeiM 0.1M pactBopom KOH?

14, Kakoit Bunm (B koopaunatax pH - f(Vi)) Oyaer umerh KpuBas
NOTEHIIMOMETPUYECKOIO TUTPOBAaHUSA pPacTBOpAa HMHHOJUSHTAPHOW KHUCIOTHI
(pK1=2,17; pK2=3,61; pKs= 5,10; pKs= 11,32) ctangaptasim pactBopom KOH?

15. [Ipn KakuX yCJIOBHSAX BO3MOXKHO IOTEHIIMOMETPHYECKOE TUTPOBAHUE
JBYX KOMIIOHEHTOB, Haxosmuxcs B cmecu? IIpuBecty npumepsl.

17. Tloscuure, kak omnpenensercs TO mo Meroxy I'paHa, B Kakux ciydasx
PEKOMEHIYIOT NPHUMEHSTH 3TOT METO?

18.IIpuBeauTe npuMepsl NMPUMEHEHUS IPSIMOM KOHAYKTOMETPUU B KOHTPOJIE
KaueCTBA MPUPOJHBIX CPE/I.

19. Kaxoif BuI KpHMBON KOHIYKTOMETPHYECKOTO TUTPOBAHUS MOXKET WMETh
TUTPOBAHUE CMECH, HAIPUMEP, CIIa00I U CUIILHON KUCTIOT?

20 Anamusupyemyro cmech H2,,:SOs m CuSO, moBenmm 10 METKH B
MepHoil kosioe BMecTUMOCThI0 50,00 mut. Ilpu TuTpoBanuu anukBoThl 10,00 mi
pactBopoM NaOH nonyuniu cieayroniie pe3ysibTaThl:

V (NaoH). MIT 6,00 8,00 10,00 14,00 16,00 20,00

&'10°. Cm 51 4,2 3,0 3,0 3,5 4,5

[TocTpouTs KpuBYyIO TUTpOBaHUS U BeUUCIUTH Maccy H2SO4 m CuSOq (T) B
cmecu, eciii T(NaOH) = 0,0003854.

21.  Ilpu tutpoBanmu 50,0 mu cmecm NaOH m NH;  0.0100 M HCI
HOJTYYHJIH CJICYIONINE PE3YIIbTATHI:

V (NaoH). MIT 0,0 1,0 2,0 3,0 4,0 5,0

&'10°. Cm 6,30 5,40 4,50 3,62 3,71 4,79

[TocTpouTh KPUBYIO TUTPOBAHUS U BHIYUCIUTH KOHIIeHTpalruio (/1) NaOH u
NH3 B uccinenyemom pactBope.

22. Anammsupyemyto cmecb HCl u CH3COOH noBenmu 10 MeTKH B
MepHoi kosibe BMecTuMocThi0 50,00 mut. [lpu TutpoBanmu amukBoThl 10,00 M
0,1M (K=1,104) NaOH nosyuniu clieyromue pe3ybTaThl:

V(NaOH), ma. /7,00 18,00 [9,00 10,00 11,00 12,00 |13,00

&10°, Cm 2,50 2,20 1,90 1,93 19 2,00 2,20

[TocTpouTh KPHUBYIO THUTPOBaHHMS M BBIYMCANTH KoHueHTparmio HCl u
CH3COOH (/1) B HCXOAHOM pacTBOPE.
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23. Chopmymupyiite 3akon JlambGepra — byrepa — bepa, obnacth
IPUMEHEHUSI.

B kakmx KOOpAWHATaX CTPOAT TPaAyHPOBOYHBINA TpaduK I MPOBEIACHHS
KOJIMYECTBEHHOTO aHan3a’?

24. Kak mpoBOAUTCS BBHIOOP ONTUMAIBHBIX YCIOBUH (HOTOMETPUUECKUX
OnpeAeICHUN?

25. Kakne cnocoObl crieKTpopOoTOMETPUUECKOTO METOJa IPUMEHSIOT B
KOJIMYECTBEHHOM aHaIu3e?

26. [Tonp3ysiCh TaHHBIMH, TTPUBEICHHBIMH B TAOJIHUIIE, PACCUNUTATD X
Onrnueckas MonspHblid Tommmua Konuentpanu
MJIOTHOCTh kod(urueHt CJOsI. CM a,

A IIOTJIOIICHUS, € Moib/n

X 9300 1 6,2-:10°

0,310 X 2 42-10*

0,634 30000 2 X

0,275 4200 X 2,2-10°
217. [Ipennoxutsb HaubOoJee YYBCTBUTEJIbHBIE  pEaKkUud  JUIs

doromerpuueckoro  ompenenenus: a)Al; 6)Mn; B)Fe. Bribop 000cHOBaTH,
MOJIb3YSICh CIIPABOYHBIMU JIAHHBIMHU.

28. Haecky cranu maccoir 0,5016 r pacTBOpWiIM, XpOM OKHUCIWIH 10
auXpoMara H  OTTUTpoBaiM pactBopoM FeSO, cmekTpodoTOMETpUIECKUM
MeTomoM. [locTpouTh KPUBYIO THTPOBAaHUS M PACCUUTATh MAacCoBYrO 100 (%)
XpoMma B CTaJi MO CJICYIONIUM JTaHHBIM:

FeSO,, M OnTuyeckas MIOTHOCTh PACTBOPA MOCE J0OABICHHUS
V(mir) FeSO,
C=0.09916 10,,0 1120 14,0 16,0 18,0 20,0 22,0
A 0,800 |[0,610 0,420 |0,235 |0,080 |0,080 |0,080
29. Jlna anHanm3a cMmeced METaHOJI — BOJIa HM3MEPECHO TOTJIOIICHUE
CTaHJAPTHBIX PacTBOPOB IpH 1,94 Mrm:
Osomsr, (70) ovvvnnnnn. 26,0 29,0 32,0 37,0
AL194 ceiiiiiiiiiii 0,470 0,500 0,532 0,585

OmnpenenuTe MacCoOBYIO JIOJIIO BOJIBI B cMecsX, eciiu A= 1) 0,570; 2) 0,540;
3) 0,485.
Kpurepuu oueHnku

- OLICHKA «3a4TCHOY» T10 JJA0OpaTOPHOM pabOTe BHICTABIISICTCS, €CITH
MOATOTOBJICH MOJHBIN OTUET 10 JJabopaTopHOM paboTe. B mporiecce 3anuThl 1aHbl
OTBETHI HE MeHee yeM Ha 80% BOIpocoB 1Mo TeMe J1abopaTopHOM padoThI,
3aJJaHHBIX MpeToiaBaresieM (3aacTcsi He MeHee 7 BOIIPOCOB).

- OLICHKA «HE 3a4TE€HO», €CJIM HEBEPHO O(POPMIICH OTYET MO J1abopaTopHOI
pabote. B nporecce 3amuThl 1aHbl OTBETHI MeHee ueM Ha 80% BOMPOCOB 1O TeMe
nabopatopHoil paboOTHI, 3aJaHHBIX MpernojaBaTeneM (3amaercss He MeHee 10
BOIIPOCOB).
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11. OOpa3oBaTe/ibHbIE TEXHOJOTMH M MeETOAMYECKHE YKA3aHHUA [0
O0CBOCHHUIO TMCIHUIIMHBI (Y4eOHOT0 Kypca)

[lpu peanu3anuyu JUCHUIUIMHBI HCIIOJB3YETCS TEXHOJIOTHS TPaIUIIMOHHOTO
oOy4YeHHs, B JaHHOM Cllydyac OCHOBAaHHAas Ha cCleayronmx (opmax oOydYeHHUS:
JICKIMH, JTA0OpaTOPHBIC 3aHATUS M CaMOCTOsTeNIbHas pabora. Ha nekmusx B
OCHOBHOM HCIOJB3YIOTCS HArJISIIHbIC M CJIOBECHBIE METOJbI OOYYCHHS, Ha
7a00paTOPHBIX 3aHATHAX, JOIOJHHUTEIBHO, NMPAKTHYECKAE HABBIKM paOOTHI B
XUMHUYECKOH JTa00paTOpHH.
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12. Y4yeOHO-MeTOAMYECKOE W

AUCHHUILIMHBI (Y4e0HOT0 Kypca)

12.1. O0s13aTeJibHAsI JIUTEPATYPA

HH(popManMOHHOE

o0ecmeuyeHmne

/o

bubmmorpaduyeckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOIUYECKOE II0CO0HE,
MPAKTUKYM, JIp.)

KomnunuectBo B
ouomoreke

AHaauTH4YecKass XUMHS [DJIEKTPOHHBIN
pecypce] : yue6. mocobue / O. b. Kykuna [u
ap.]. - Boponex : BI'ACY : OBC ACB,
2014. - 161 c. - ISBN 978-5-89040-499-2.

YyebHoOe 1mocodue

9BC
"IPRbooks"

Bepmuaun B. WU. Ananutuueckas XuUMHS
[DnexTpoHHBI pecype] : yueOHuk / B. .
Bepumnun, W. B. BumacoBa, U. A.
Huxudopona. - Uzn. 2-e, mepepad. u gor. -
Cankr-IlerepOypr : Jlanb, 2017. - 428 c. :
wi. - (YuebHuku s By30B. CroernuanbHas
auteparypa). - ISBN 978-5-8114-2561-7.

VueOHuk

9BbC "Jlaup"

Keodenrsie A. U. Anaiuruueckass XUMUS.
XuMHYecKue METO/IBI aHaym3a
[DnexTpoHHBIH pecypce] : yueb. mocodue / A.
N. XKeb6entseB, A. K. XKepnocek, U. E.
Tanyts. - 2-e u3g., crep. - Munck : HoBoe
3HaHue ; Mocksa : UHOPA-M, 2014. - 542
c. : wuin - (Beiciee o6pa3oBaHue.
bakanaspuar). - ISBN 978-5-16-004685-3.

YuebHoOe mocodue

9bC
"ZNANIUM.
CoM"

Ileperonyass  O. B. Ilpaktukym 10
AHAIIUTUYECKOU XUMHH. dusuko-
XUMHUYECKHE METO/IbI aHaJn3a
[DnexTpoHHBIH pecypce] : yueb. mocodue / O.
B. Ileperonuas, C. A. Cokonosa ; Boponex.
roc. arpap. yH-T uM. Mmneparopa Ilerpa I. -
Boponex : BTAY uwm. Ilerpa I, 2017. - 100
C.

YuebHoe mocodue

OBC
"IPRbooks"

CmarynoBa A. H. Marematuueckoe
TUTAHUPOBAHHE JKCIEpUMEHTA B
METOAMYECKIX MCCIIEIOBAaHUSX
AHAIUTUYECKOM  XUMUU  [DIEKTPOHHBIN
pecypce] : yaeb. mocobue / A. H. CmaryHoga,
I'. B. ITamxkona, JI. 1. bensix. - U3g. 3-e,
ctep. - Cankr-IlerepOypr : Jlanb, 2018. - 120
c. : mi - (YueOHMKM JUII  BY3OB.
CrnennanpHas ymreparypa). - ISBN 978-5-
8114-2540-2.

YyeOHUuK

9BbC "Jlaup"
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12.2. JlomoJHUTeIbHAsA JMTepaTypa Hu YuyeOHble MaTepuaibl (ayamo-,
BH/I€OTIOCOOMS U JIP.)

dbona HayuyHoit oudmmorexku TI'Y:

n/n

bubnuorpaduueckoe onucanue

Tun (yueOHuk, yueOHOE
nocooue, yueOHo-
METOAMYECKOE TIoco0ue,
MPAKTUKYM, ayanu0-,
BHJICOIIOCOOUS U JIP.)

KonnuectBo B
ounoImorexe

AHajqmTH4eckas xumus. Pacyersl B
KOJIMYeCTBEHHOM aHajmn3ze
[DNeKTpOHHBIM pecypc] : IpakKTHUKyM
s ctynenToB By3oB / B. I1. I'ycekoBa
[u np.]. - 2-e W3;., ucnp. U JAOM. -
KemepoBo : KemepoB. TeXHOJ. HH-T
nuIeBor npomeiiuienHocty, 2010. -
123 c. : mi. - ISBN 978-5-89289-633-7.

[IpakTukym

9BC
"IPRbooks"

Eropos B. B. Heopramnueckas u
AQHAJIUTUYECKass XUMUS [DIEKTPOHHBIN
pecypc] : AHaiuTHYECKas XUMUS
yueOnuk / B. B. Eropos, H. U.
Bopo6reBa, U. I'. CunbBectpoBa. -
Cankr-IlerepOypr : Jlans, 2014. - 142
c. : mia. - (YueOHHUKM JJI1 BY3O0B.
CneuuanbHas nuteparypa). - ISBN
978-5-8114-1602-8.

YueOHuk

9BbC "Jlaup"

Eroposa O. A. OCHOBBI KaUe€CTBEHHOTO
u KOJIMYECTBEHHOTO aHaym3a
[DnekTpoHHBIN pecypc] : KOHCIIEKT
nexkuuii / O. A. Eroposa. - Mocksa :
PY]/IH, 2013. - 142 c. : un. - ISBN 978-
5-209-05160-2.

Koncnekr nekmuit

9BC
"IPRbooks"

KynpsmoBa A. A. XuMmunueckue
peakuMu B AHAIUTUYECKON XUMHHU
[DnexTpoHHBI pecypc] : (c mpumepamMu
U 3ajadaMd  JUI1  CaMOCTOSITENBHOIO
pemieHus) : yueOHoe mocobue / A. A.
Kyapsimosa. - Camapa: PEABI3, 2011.
-75c¢.:nm

Y4yebHoe mocooue

OBC
"IPRbooks"

COI'JTACOBAHO

JlupexTop HayyHOU OUOIMOTeKH

«

20 T

MII

(noonucw)

A.-M. Acaepa
(U.0. Damunus)
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12.3. Ilepeuennb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHO
cetu ""UnTepHeT"

e byrtiepoBckue coodmenust
Hay4Hblli aHTJI0-pyCCKOSI3BIYHBIA XUMHYECKU KypHai. [lyOnukyeT cTraTbu 1O OCHOBHBIM
paszenaM XUMUU U cMeXHbIM guciuruinHaM. JKypHan Bxoaut B Ilepeuenr BAK u cucremy
PUHLI. [Ins 3aperucTpupOBaHHBIX MOJIH30BATENCH caldTa JTOCTYIEH MOJHOTEKCTOBBIA apXHB C
1999 roga: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuMHA B HHTEpPecax yCTOMYMBOIO pa3BUTHS
B xypHane nyOIuKyOTCsS OpUrHHAIbHBIE Hay4YHbIEe COOOUIEHUS M 0030pbI IO XUMHUU IIPOLIECCOB,
MPEACTABISIIONIUX OCHOBY NPHUHIIMIIMATIBLHO HOBBIX TEXHOJOTHUM, CO3JaBaEMbIX B HHTEpecax
YCTOMYMBOIO Pa3BUTHS, WU YCOBEPILIEHCTBOBAHUS JACUCTBYIOIIMX, COXPAHEHUS MNPUPOIHOU
Cpelbl, SKOHOMHH pecypcoB, »HeprocOepexkenus. Bxomutr B Ilepeuenr BAK wu cucremy
PUHII. Joctynen MOJTHOTEKCTOBBII apxXuB c 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunplil peneHsupyemblil KypHayl OTKpbITOro aocrtyna. Crpana: Muaus. SI3bIK: aHMIMACKUM.
[TyOnuKkyeT pe3ynbTaThl HAy4YHBIX HCCIICJOBAaHWA B 00JacTH oOmed XUMHUHM, OWOXHWMUH,
CIIEKTPOCKOIIMK, XHWMHH OKpyXkarouen cpenapl. JlocTyneH MNOaHOTEKCTOBBIM apxuB ¢ 2008
roza: http://www.orientjchem.org/Archive.php

12.4. IlepeyeHb NPOrpaMMHOI0 o0ecne4eHnst

Ne HaumenoBanue | KosamnuectBo PexBU3UTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n J1(0; JIMIEeH3UI AeicTBUSA)
1 | Windows 1398 Jlorosop Ne 690 ot 19.05.2015r., cpok aeiicTBus -
OeCcCpovYHO
2 | Office Standard 1398 Jorosop Ne 690 ot 19.05.2015r., cpok aeiicTBus -
6eccpouno; JloroBop Ne 727 ot 20.07.2016r.,
CPOK JIeHCTBHSI - O€CCPOYHO

12.5. Onucanue MarepuaIbLHO-TEXHHUYECKOW 0a3bl, HEOOXOAUMOM /19
OCyILIeCTBJICHHSI 00Pa30BaTEJIBLHOI0 MPOLECCa MO AUCHHUILUIMHE (MOAYJII0)

HaumenoBanue
N
BaHHBIX Y4€0HbIX . %
o6opynoBa yHeo . dakTu4ecknii agpec Eﬁ 2 2
Ka0MHeToB, 1a00paTopuii, A 5 =
Ne IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, = g5 E
MAaCTEePCKHUX U JIpP. 00beKTOB " s 5 ey
n/n o0opyaoBaHUS J1abopaTopwuii, = =g
IS IPOBeAeHUs o = S
MacCTEpPCKHUX H IP. = s 8
NPAKTHYECKUX U = <z =
JIA00PATOPHBIX 3aHATHIA
VYuebnas aymutopust s | Crombr  yaenudeckue | 445020, Camapckas | 62,30 | 44
MIPOBECHUS 3aHATUH | JBYXMECTHbIE 00J1acTh, T.
JIEKIIMOHHOTO tuna. | (MoHOONOKH),  cToil | TonpATTH, yiI.
1 VYuyebHast ayauTopus A | mpemnojaBarenbckuil, | bemopycckas 16b,
IIPOBECHUS 3aHATUH | CTYII nozummss 1o TII Ne
CEMUHAPCKOT0 TUMA. | penojaBaTenbekuii, | 19, 2 stax (A-215)
VYyeOHass ayautopust A | JOocKa ayJInTOpHAast
KYpPCOBOTO (mMemnoBas).
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HanmenoBaHnue

0Gopy/oBaHHLIX yqeﬁm,lux DaxkTHYeCKU agpec NEa 2 :‘:
Ne Kabuneros, nadoparopui, IlepeyeHb 0CHOBHOTO Y4eOHBIX KAOMHETOB, = § o
n/n MacTepCKUX H Ap. 061eKToR odopynoBanus Jabopartopmii, g Z % 5'5“'
AJIA IPOBEACHUSA = =
MNPAKTUYCCKUX U MACTEPCKUX M Ap- E ,E: g
J1a00pATOPHBIX 3aHATHI
IPOEKTUPOBAHUS
(BBITIOJIHEHUSI  KYPCOBBIX
pabor). YyeOnas
ayuTopus JUIs
MIPOBEJICHUS TPYIIOBBIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIIMK. YueOHas
ayuTopus JUISL
IPOBEJCHUS 3aHATUN
TEKYIIEro KOHTPOJsA U
IIPOMEKYTOUHOU
aTTeCTallUU.
Jlaboparopus Cronbl naboparopusie | 445020  Camapckas | 83,40 | 20
«AHaTUTHYECKAs] XUMUSD» | OCTPOBHBIE, OJKU JUIsl | 00J1. T. TonpaTTH, yII.
IOCY 1B, ctonsl | benopycckas, 165,
nabopaTopHbIE c | mo3unmst o TIT Ne
IOJIKOM 28, 2 arax, (A-207)
akBagucTwuarop 13-
10, MOIKa
HEep)KaBerolas, Iedb
MydenbHas,
CYUIMJIbHBIN mkag
Snol58/350, MOMKH
naboparopHas, ImKad
BBITSKHOM, CTOJ
MUCbMEHHBIA, TYyMOBI
IS HOCY/IBI U
2 PEaKTUBOB,
neHTpudyra
nabopatopnas OIlu-3,
AQHAIUTUYECKUE BECHI
BJIP-200, BECHI
nabopaTopHbIe
HCB123, ¢ortomerp
(doToreKTpuYeCcKuil
K®K, pH-metp-
MOHOMEDP pH-121,
noromep Oxkcnept001,
HOHOMEP N-160M,
KOHIYKTOMETp AHHOH,
TabypeThl
n1abopaTopHbIe,
XUMHUYECKasl 1ocya
3 | Komnbrotepusiii  kiace. | IlepeHocHOM 445020 Camapckas | 144,5 29
VYyebHast ayauTopusi AJs | POEKTOP, Cronsl | 001. 1. TonbsaTTH, YII.

IMPOBCACHU 3aHATHI

KOMIIbKOTCPHBIC, CTOJI

benopycckas, 16-b,
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HanmenoBaHnue

000py/10BAHHBIX Y4eOHBIX . = o X
. dakTHYecKkuii agpec o g2 2
Ne Kabuneros, nadoparopui, IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, = § o
n/n MacTepCKUX H Ap. 061eKToR odopynoBanus Jabopartopmii, g Z % 5'5“'
AJIA IPOBEACHUSA = =
MNPAKTUYCCKUX U MACTEPCIIX | Ap- E ,52 g
J1a00pATOPHBIX 3aHATHI
JIEKLIMOHHOT'O TUIIA. | IpenoAaBaTeNbCKkuid, | mo3uuus mo TII Ne
YueOHass ayauTopusi AJs | CTYJbS, nmocka | 61, 2 orax, (YJIK-
MIPOBEICHUS 3aHATHH | ayIUTOpHAS 204)
CEMHHApPCKOro tumna. | (mapkepnas), I[IK c
YueOHasi aynauTopus Hjs | BBIXOAOM B CETh
[IPOBECHUS HNHutepHer
71a00paTOPHBIX pabor.
Y4yeOHast ayauropus st
KYpPCOBOTO
MIPOCKTUPOBAHUS
(BBITIOJIHEHUSI ~ KYPCOBBIX
pabor). VYueOnas
ayIUTOPUS TUTSt
MIPOBEICHUS TPYHIOBBIX U
WHIUBUTYJIbHBIX
KOHCyJbTallMii ~ YueOHas
ayIUTOpUS TUTSt
MIPOBEICHUS 3aHATUI
TEKYIIEro KOHTPOJs U
IIPOMEKYTOUHOU
aTTECTaIUH.
Kommetoteprsiii  kimace. | Cronbl  yuenuwdeckue, | 445020 Camapckas | 84,8 | 16
[Tomemenue JUISL | CTYJbsI ydeHHuYeckue, | 00m. r. TonparTH, yi.
CaMOCTOATEIBHON IIK ¢ BbIxOzIOM B ceTh | benmopycckas, 14,
paboTHI. VYuebnasa | Untepuer nosunusas o TII Ne
ayIUTOPHUS TSt 48, 4 stax (I'-401)
MIPOBEICHUS 3aHATUI
CEMUHAPCKOTO THIIA.
YuebHast ayguTopust s
KYpPCOBOTO
MIPOCKTUPOBAHUS
4 | (BBIIOJIHEHUSI  KYPCOBBIX
pabor). VYyebnas
ayIUTOpUs JUTSt
MIPOBEICHUS TPYMIOBBIX U
WHIUBUTyaJIbHBIX
KOHCYJIbTAlMi. YueOHas
ayIUTOpUs JUTSt
MPOBEJECHUS 3aHATHI
TEKYILIEro KOHTPOJS U
IIPOMEKYTOUHON
aTTeCTalUu.

26



