benepaibHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIHPHOE YUPEKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUN TOCYIaPCTBCHHBIH YHUBEPCUTET

b1.B./IB.01.02

(unoexc oucyuniuHbl)

PABOYAS MTPOI'PAMMA JUCIHUIIJIMHBI

Du3uKo-XxUMHUYECKUE METOAbI aHaJINn3a
(HaumeHOBaHUE OUCYUNTIUHDL)

110 HAIPABJICHHUIO TTOATOTOBKH (CIIEIUATLHOCTH )
18.03.02 DHepro-u pecypcocdeperaroiine mporecchl B XUMHUECKON TEXHOIOTUN, HEPTEXUMUHU U
OMOTEXHOIOTHH
(KOO U HauMeHogaHUe HanpasieHuss N0020moeKu, cneyuarshocmu ¢ coomeememeuu ¢ @I'OC BI10/ @T'OC BO)
PaHI/IOHaHBHOG IpUpoaAOIOJIb30BaAHNUC, PCHUKIIMHI U YTUJIM3AllUs OTXOA0B
(ranpasnennocmov (npoduin))

dopma 00ydeHHS: 3a0UHAS
I'ox maGopa: 2019

Pacnpenesienne 4yacoB TMCHUILJIMHBI 110 KYpPcaM M BHIaM 3aHATHH (110 y4eOHOMY IJIAHY)

Kosmnuecto 3ET 5
Yacos no PYII 180
Buabl KOHTPOJIS HA IK3aMeHbI 3aueTnl Kypcosbie KypcoBbie Kontponabie
Kypcax NPOEKTHI padoTsI (Ml:,af;:::mﬁ
¢opMbI 00ydeHHs1)
3
NeNe kypcea
1 2 3 4 5 6 HTroro
3ET mo kypcam 5 5
Jlekuun 4 4
JlabopaTopHbIe 4 4
IIpakTHYecKkne 4 4
IIpomexyTouHasi 0,25 0,25
arrecTanms
KonTtakTHas padoTa 12,25 12,25
Cam. pabora 164 164
Kontposan 3,75 3,75
Hroro 180 180
NOKYMEHT MOANUCAH

QNEKTPOHHOW NOAMUCHIO

Ceptudwmkar: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeneu: byHes Anekcanap Cusicatosuy
[evcTteuteneH: c 02.11.2022 go 02.11.2023

Toabarru, 2019




PaGouas mporpamma coctaBiena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u y4ebHorOo miaHa
HarpaBJeHus MoAroToBku (cnernuaabHocTH) 18.03.02 DHepro- u pecypcocOeperarmme mpoIecchl
B XMMUYECKOH TEXHOJIOTUH, HEYTEXUMHUH U OMOTEXHOIOTUU

(k00 u HauMeHo8aHue HanPagIeHus NOO20MOBKU, cneyuarbHocmu 6 coomeemcmesuu ¢ PIOC
BI1O/ @I'OC BO)

PenensupoBanue pado4eil nporpaMmbl IMCUUIIMHBI:

x| OtcyrcTByer

x| Yuebnas (pabouas) mporpamma o100peHa Ha 3ace1aHuu Kadeapsl « XUMHUS, XHMAYECKHE
MPOIIECCH U TEXHOJIOTHM» (poTokou 3acenanust Ne 1 ot 06 centsops 2018 r.).
Peniensent

(OondicHOCmb, YueHoe 36aHue, CHeneHb) (noonucw)
(1.0. ©amunus)
«_» 20 T

Cpok nericTBus paboueli mporpaMMbl TUCIHUTUIAHBI 10 06 cenTsiops 2023 r.

Nudopmanus 06 akryaauzanuu padoyeil nporpaMMbl JTUCUUILIHHbI:

[Tporokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tporokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.
COI'NTACOBAHO:

3aBenyroumii kadenpoii «PanronanpHOE TPUPOAONOIH30BAHUE U PecypcocOepekeHne
(8vinyckaroujell Hanpasierue (CneyuanrbHocmy))

« » 20 . M.B. KpaBnosa
(noonucs) (U.0. Damunus)

YTBEPXAIO:

3aBenytomuii kadeapoit «XuMus, XHMAYECKUE TTPOIIECCHI M TEXHOIOTHIY
(8vinyckarowjell Hanpasierue (CneyuanrbHocmy))

«__» 20 T I".1. OcraneHko
(noonucsw) (H.0. Pamunus)




AHHOTAILIUA
JUCIHUILIMHBI (Y4e0HOT0 Kypca)
b1.B.JIB.01.02 ®u3uKko-XxuMHu4YeCKHe MeTOAbl AHAJIM3a

(MHIEKC 1 HAaMMEHOBAaHME JUCIUILTNHEI (y4eOHOTO Kypca))
1. Heap u 3aga4n M3y4eHHsi AUCUUIIMHBI (Y4e0HOr0 Kypca)

lenp — dQopmMupoBaHue y CTYACHTOB TNPEICTABICHUS O TEOPETUYECKHX OCHOBAX,
MPAKTUYIECKUX BO3MOXKHOCTSIX HHCTPYMEHTAIBHBIX METOJIOB aHaN3a 00BEKTOB HCCIIETOBAHUS.

3agaun:

1. OcBouUTb TEOPETUYECKUE OCHOBBI (UIUKO-XMMHUYECKUX METOJIOB KayeCTBEHHOI'O H
KOJIMYECTBEHHOTO aHAJIH3a.

2. CdopmupoBaTh y CTYJICHTOB IMpeACTaBiIcHHE 00 OCHOBHBIX dJEMEHTax MpuOOpOB,
UCTIONB3YIOMINXCS B (DU3MKO-XUMUYIECKIX METOJIaX B paMKax y4eOHOM mporpamMmel.

3. CdopmupoBaTh y CTYIEHTOB 3HAHHS O B3aWMOCBSI3U CBOWCTB OOBEKTAa H3Y4YEHUS C
TUTIOM M BETUYMHON aHATUTUYECKOTO CUTHANIA.

4. CdopmupoBaTh y CTYIEHTOB YMEHHE aHAJIM3UPOBATh WCXOJHBIE JaHHBIE C
MOCTABJICHHOW 3a7aueii W BBHIOMPATh ONTUMAIBHBIH BapHaHT WHCTPYMEHTAIBHOTO METOAa MJis
U3YYEHUS KadeCTBEHHBIX XAapaKTEPUCTUK U KOJMYECTBEHHOTO COJIEpP)KaHUsS KOMIIOHEHTOB B
UCCIIETyeMbIX 00BEKTaX.

5. OcBouTh METOABI MaTEMaTUYECKOHW CTATUCTUKU JUIsi OOpaOOTKH TOJYYCHHBIX
pe3yabTaTOB.

6. CdopMupoBaTh y CTYyJICHTOB YMEHHE pa0OTaTh C HAyYHOW, TEXHUYECKOW MU Yy4eOHO-
METOINYECKOMN JTUTEPATYPOU.

2. MecTto aucunmimzsbl (yuedHoro kypca) B crpykrype OIIOII BO

Jlannas mucuuiuinHa (yueOHbIM Kypc) oTHocuTcs K broky 1 «JluctummuHsl (MOIYITH)»
(BapuaTHBHAs YaCTh, TUCIUILUIMHBI IO BBIOODY).

JuctuIineel, y4eOHbIE KypChl, HA OCBOCHMH KOTOPBIX OasupyeTcs MaHHAs AWUCIMIUIMHA
(yaeOnbIil Kypc) — «®Pusuka», «Bpicmas Matemarukay, «OOmas M HEOpPraHWYecKas XUMUSY,
«Opraandeckast XUMH», «AHATUTHYECKast XUMUA», «Dr3ndeckas XuMus».

JlucuumiuHel, y4eOHbIE KYpChI, JUIsi KOTOPHIX HEOOXOAMMBI 3HAHWS, yYMEHUS, HaBBIKH,
npuoOpeTaeMble B pE3yJbTaTe M3YYCHUS JaHHOW JAWCHUIUIMHBI (y4eOHOro Kypca) —
«OKoyornuecKasl dKCrepTu3a», «MeTonbl W MPUOOPHl KOHTPOIS OKpPYXKAMOIIEH Cpeasl u
SKOJIOTUYECKUH MOHHUTOPUHI», «IKOJOTHMUECKUU MPOU3BOJCTBEHHBIN KOHTPOJIbY, «TexHonoruu
OUYHCTKH CTOYHBIX BO/Y», «TexHOIOTHH MepepadoTKH MOJIUMEPOBY, «XpoMaTOpradudecKue MeTOIbI
aHaJINU3a.



3. IInanupyemsblie pe3yabTaTbl O0y4eHHs] MO JMCHHMILIMHE (Yy4eOHOMY Kypcy),
COOTHECEHHBbIE C IVIAHUPYEMBbIMH pe3yJbTATAMH OCBOCHHUsI 00Pa30BaTe/IbHOM NPOrpaMMbl

dopmMupyembie U HNuaukaropsl Iliianupyemble pe3yJibTaThl
KOHTPOJIUpYeMble AOCTHKEHU S o0ydeHUs
KOMIIeTeHIUH KOMIeTeH Ui

(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
TIK-1. Cnoco6en | ITK-1.1.ITpoBoauTt 3HaTs:
OCYIIIECTBISTh KOHTPOJIb KaueCTBa CHIPbS, | - IEPEUCHb YTBEPKICHHBIX METOIUK IS
TEXHOJIOTUYECKUIT MIPOMEKYTOUHBIX U | KOHTPOJIS KauecTBa CBIPBS,
mporecc B | TOTOBBIX MPOAYKTOB | MPOMEKYTOYHBIX U TOTOBBIX MPOJTYKTOB.
COOTBETCTBUU C | XMMHKO- YMeTh: npoBOAUTH (PUIUKO-XUMUYECKUE
CIIOCOOHOCTBIO TEXHOJOTUIECKOTO HCCCAOBAHUS XUMHKO-
y4acTBOBAaTh B | mpolecca Ha COOTBETCTBUE | TEXHOJIOTHYCCKOTO nporecca Ha
COBEPIIICHCTBOBAHUU TEXHOJOTHYECKUM COOTBETCTBHUE TEXHOJOTHYECKUM
TEXHOJOTHYECKHUX TpeOOoBaHUSM TpeOOBaHUSIM
MPOLIECCOB C MO3ULIUN Bnagerb: HaBBIKAMH  HCIIOJIH30BAHUS
SHEpro- u (U3UKO-XMMHYECKUX METOJ0B aHallu3a
pecypcocOepexeHus, TUTS KOHTPOJIS OCHOBHBIX
MUHUMU3ALNN TEXHOJIOTUYECKUXITaPAMETPOB.
BO3JICHCTBUS Ha
OKPYKaIOIIYIO Cpesy

TemaTuueckoe coaepkaHue IMCHUILIMHBI (Y4e0OHOT0 Kypca)

Pazpnean, IMoapa3znen, Tema
MOaYJb
Pazgen 1. OCHOBBI MAaTEMAaTHYECKON CTATUCTUKH
Matemaruueckas [Ipumenenne cratuctuku B mpoboorOope u  oOpaboTKe
00paboTKa pe3yIbTaToB MOJTYYEHHBIX JaHHBIX
aHaiIM3a
Paznen 2. Ontuyeckue OO6m1ast XapaKTepUCTHKA CIIEKTPOCKOTTMYECKUX METOIOB aHAIHM3a
METO/bl aHATU3a AOGCOpOIMOHHBIE CIIEKTPOCKOITMYECKUE METO b aHATH3a
DOMHUCCHOHHBIE CIIEKTPOCKOMNYECKHE METO bl aHaJIn3a
Pazgen 3. OOmasi XapakTepUCTUKA JIIEKTPOXUMUYECKUX METOJOB aHAIM3a.
DIIEKTPOXUMHUYECKHUE Konaykromerpus
METO/IbI aHaIu3a [ToTeHIIMOMETPUYECKUI U KYJIOHOMETPUUECKUI METOIbI aHAIN3a
BosbTammnepoMeTpuuecKkuii METOI AaHAJIN3A
Paznen 4. Metosl Oobmas XapaKTEepUCTUKA u TEOPETHUECKUE OCHOBBI
pasaeneHus u XpomaTorpauueckux METOA0B aHaIH13a
KOHILICHTPUPOBAHUS I"azoBast xpomaTorpadus
Kunkoctrast xpomatorpadus

OO0mas Tpy10eMKOCTh M CHUILTUHBI (YueOHoro kypca) — 5 3ET.



4.

CTpykTypa u coep:kaHue TUCHHUILUIUHBI (YueOHOro Kypca) @U3nKo-XUMHYECKHE METO/Ibl AHAJIU3A

Kypc nzyuenus 4
Pa3znean, Ioapa3nen, Tema Buabl yue6Hoii padoThI Heo0xoaumebIe DopmbI Pexome
MoayJab KonTakrHas pabora CamocrosTebHast paboTa MaTepUaIbHO- TeKylLIero | Hayema
(B yacax) TeXHUYECKHUe KOHTPOJIS 1
BCEro DopMbI IPOBEIEHHSI ¢dhopmbI pecypcbl (HammeHO | JuTeEpa
x 9 ’ JIeKUMii, 1a00paTOPHBIX, OpraHu3anumn BaHUe Typa
E g @ NMPAKTHYECKHUX 3aHATHIA, v CaMOCTOATENbLHOM OLICHOYHO (Ne)
= = o = MeTo/bl 00y4eHus, § paboThl ro
| = = = peanusyouine 5 cpeacTBa)
= & | g a NPUMEHSIEMYI0 “
E § 00pa3oBaTeIbHYI0
TeXHOJOTHI0
Paznen 1. | 1.1.0cHOBBI 4 BrimostHeHHe pakTHIECKUAX 40 CamocTosITenTbHOE LMS-cucrema Ha | IIT 1
Mertposoruuec | MaTreMaTH4e€CKOU 3a/laHUi C KOHCYJIbTaluei BBINIOJTHEHUE OCHOBE Moodle,
KAE  OCHOBBI | CTATHCTHKHU npernojaeareis Ha Qopyme MPAKTHICCKIX KOMIBIOTEP 00
XUMHU MerTposnorudeckue U dYepe3 KOMMEHTapHud B 3a]aHul, KOHTPOJIb | TUIAHIIET 100
OCHOBBI 3aTaHUSIX cmensl  [P-ampecos, | cmaprdon
1.2.IIpumeHeHue aHanu3 TeKyIen
CTaTUCTHKH B yCIIeBaeMOCTH  TIPH
mpobooToope " TTOMOTITA BPC-
obOpaboTke peiitnaTa
TOJTyICHHBIX
JTAHHBIX
Paznen 2. | 2.1.06mas 40 CaMocTosTenpHOe LMS-cucrema Ha | IIT 2
Mertobt XapaKTePUCTHKA n3ydeHUE OCHOBE Moodle,
pasnencHus U | (GUIUKO- MaTepHUaoB KOMIBIOTEP B107(300)
KOHIICHTPUPOB | XUMHYCCKHIX 3JIEKTPOHHOTO IUTAHIIIET 1100
aHUs METOJIOB aHAJIH3a. yueOHHKa ¢ | cMapTdoH
Knaccudukarus paszencHueM Ha
METOJIOB U 00J1acTu JICKIIUA M C TECTaMH
WX MPUMCHCHUS. IUIS  CaMOKOHTPOJIS
2.2 ITpuHIUTIBL M0 KaXXKIOH JEKIUH,
xpomarorpaduiec aHaM3  TOBEJCHHSA
KOTO pa3feJicHus oOygaymmxcst  TpH
2.3.T'a3oBas TTOMOTIIA LRS-
xpomarorpadus CHUCTEMBI 17
2.4 )KunkoctHas Experience API,




xpomatorpadpust aHaIM3 TeKymen
yCIIEBAEMOCTH  TIPH
IIOMOUIU bPC-
perTuHra
Paznen 3. | 3.1.Teopernueckue Aynwno-/Buzeo- JICKIAH 40 CaMocTosTenpHOe T 3
OnTuieckue OCHOBBI 3JIEKTPOHHOTO Y4YeOHHKa C n3ydCeHUE
METOIbI 3MHUCCUOHHO KOHCYJIbTalluen MaTepuanoB LMS-cucrema Ha
CIIEKTPOCKOITHH. mperoiaBaTens Ha popyme 3JIEKTPOHHOTO OCHOBE Moodle,
OCHOBHBIE  Y3JIBI yaeOHHMKa C | KOMITBIOTEP bio7 (o10)
CIEKTPaJIbHBIX BelnosnHeHHe npakTHYECKUX paszeneHuemM Ha | IUIQHIIeT 6o | Jlaboparo
puOOpOB. 3aJJaHuil C KOHCYJbTalueH JIEKIMU M C TecTaMu | cMapTdoH pHast
ATOMHEBIE u npenosasarens Ha Qopyme JUIl  CaMOKOHTPOJIS pabora
MOJIEKYJISIpHBIE U 4Yepe3 KOMMEHTapuu B M0 KaXIOW JIEKIIHH, (pacuetna
CIIEKTPBI 3aJaHUsIX aHaJ M3  TOBEJCHHS o)
3.2.AToMHO- oOyyaymuxcs  I1pH
SMHUCCUOHHAsA [IOMOLLIU LRS-
CIEKTPOMETPHSL. CHCTEMBI "
3.3.AToMHO- Experience API,
abcopOnmoHHAs aHan3 TeKyImen
CIEKTPOMETPHSI. YCIIEBaEMOCTH  TIpH
3.4.CnektpoMeTpu TIOMOIIA BPC-
s B BUIUMOH U peWTunra
JIFOMUHECLEHTHON
obyacTu  criexTpa, CamocTosiTensHoe
IMHCCHS, BBITIOJTHEHHE
JIFOMUHECLEHIIUSL. MPaKTHYECKUX
3.5.MudpaxpacHas 3alaHui, KOHTPOJIb
CIIEKTPOCKOIHSA. cMmeHbl  [P-agpecos,
3.6. Teopetnueckue aHanu3 TeKylIei
OCHOBBI MeToza YCIIEBAEMOCTH  TIpH
pedpakuuu. TTOMOTIIA BPC-
peWTunra
Paznen 4. | 4.1.IToreHmomMeTp 40 CamocTosITenTbHO® LMS-cucrema Ha | [IT 4
DJEeKTPOXUMHU | HA n3y4yeHue OCHOBE Moodle,
Yyeckue 4.2.BospTamnepom MaTepHalioB KOMITBIOTEP 6o
METO/IBI eTpus JIEKTPOHHOTO TUTAHIIET 6o
4.3.AMnepomeTpust y4eOHHKa ¢ | cmapTdoH
4.4 Kynonometpus pa3zaeleHueM Ha

4.5. CeHncopsl

JICKOUKU U C TCCTaMH




JUIL  CAaMOKOHTPOJIS
M0 KaXIOW JIEKIINH,
aHaJ M3  TOBEJACHUSA
oOygaymmxcst  pH
TIOMOIIH LRS-
CHCTEMBI "
Experience API,
aHanu3 TEeKylIei
YCIIEBAEMOCTH  TIpH
IIOMOLIU BPC-
peiTuHra

Hrorosoe TECTUPOBAHUC

CamocrosTenbHOe
TECTUPOBAHUE 1o
OaHKy TECTOBBIX
3aJaHAi  HE MeHee
600 BOTIPOCOB,
aHAN3  TOBEJCHHSA
TECTHPYIOUTNXCS TIPH
TTOMOIIIA LRS-
CHUCTEMBI u
Experience API,
KOHTpOJIb cMeHbI [P-
aJipecoB, yJaJleHHas
ayTeHTU(UKaMs TIPH
TIOMOIIH
pacro3HaBaHMA JIMIL,
aHanu3 TeKylIeil
yCIIeBaeMOCTH  TIPH
HOMOIIH BPC-
peWTunra

LMS-cucrema Ha
OCHOBE Moodle,
KOMITBIOTED 6o
IJIaHIIET 6o
cMapTQoH

Tect

Bcero:

HpomemyTquaﬂ aTTeCTalus

0,25

KoHTpoab

3,75

164

Hroro:

180




5. Kpurtepun u HOpMbI TEKYILIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTecTaluu

DOopMBbI TEKYIIETO KOHTPOJIS VYcnoBus gomycka Kpurepuu u HOpMBbI OLICHKH

[TpomexxyTounslii Tect 1 Jlonyckarorcs Bce CTYAEHTHI MakcuManabHOE  KOJIMYECTBO  OaljioB 10, Oammel HAYUCISIFOTCS
MPONOPLUUOHAIBHO MTPAaBUIIBHBIM OTBETAM
OrpaHryeHne Ha KOJUYECTBO MOMBITOK: 2

[TIpoMexxyTO4HBIHI TECT 2 JonyckaroTcst Bce CTYIEHTBI MakcumanpHOoe  KoiaudecTBo  OammoB - 10, Oauibl  HAYUCTSAIOTCS
MMPpONMOPHUOHAJIBHO MTPaBUJIbHBIM OTBCTaM
OrpaHnyYeHne Ha KOJWYECTBO MOMBITOK: 2.

[IpomexxyTounslii TecT 3 Jonyckarorcs Bce CTYAEHTHI MakcumanbHOE€  KOonmuM4ecTBO  OaimoB - 10, Oamwipl  HAYUCIAIOTCS
MPONOPLUUOHAIBHO MTPABUIIBHBIM OTBETAM
OrpaHudeHHe Ha KOJIMYECTBO NOMBITOK: 2.

[TpomexxyTouHbIil TECT 4 JonyckaroTcst Bce CTYIEHTBI MakcumanpHOoe  KoiaudecTBO  OammoB - 10, Oauibl  HAYUCISAIOTCS
MMPOMNMOPHUOHAJIBHO MTPaBUJIbHBIM OTBCTaM
OrpaHnyeHne Ha KOJWYECTBO MOMBITOK: 2.

JlabopartopHnast pabota (pacuetnas) | [lomyckaroTcs Bce CTYIACHTHI MakcumanpHoe  KoiaudecTBo  OammoB - 40, Oamuipl  HAYUCISIOTCS
MMPONOPHUOHAJIBHO NPaBUJIbHBIM OTBCTAM
Hroroselii Tect JonyckaroTcst Bce CTYIEHTBI MakcumanpHOoe  KoiaudecTBOo  OammoB - 20, Oauibl  HAYUCISIOTCS

MPONOPIUOHAIBHO MTPAaBUILHBIM OTBETAM
OrpaHuyeHHe Ha KOJTUYECTBO MOMBITOK: 2
OrpaHudeHue 0 BpEMEHU 2 4.

dopma nmpoBEACHUS VYcnoBus gomycka Kputepuu u HOpMBI OLICHKH
IIPOMEKYTOUYHOH aTTECTalluU
JlomyckaroTcst BCe CTYIACHTBI «3a4TCHOY crynentr Habpan 40 u Oosiee OamwioB MO
3ayer HAKOMUTEILHOMY PEUTHHTY
(10 HAaKOMUTENbHOMY PEUTHUHTY) «HE 3aYTCHOY CTyneHT Ha0pan wmenee 40 OamioB 10
HAKOMUTEILHOMY PEUTHHTY




6.

KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)

KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.

I[IlpumepHasi TeMaTHKa NHCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,

KOHTPOJIbHBIX, PACYeTHO-TPaQUuYeCKUX U IP.)

[TuceMenHbIe pabOTHl y4€OHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

8. Bompocsl k 3a4ety
Ne i/m Bonpochl

1 OrnpezesieHne U UCKITIOYEHUE TPYOBIX MOrpenHocTel (MpoMaxoB).

2 OOmast xapakTepucTHUKa (PUIUKO-XMMHUYECKHX METONOB aHanu3a. (OCHOBHBIC
IPUEMBI, UCTIOJIb3yeMble B PU3HKO - XUMUYECKHX METOJaX aHaIH3a.

3 DJeKTpOXUMHUECKHE MeToAbl aHanu3a. Kiaccudukamus. OOmacTé mpuMEHEHHs
3JIEKTPOXUMHYECKUX METOJOB.

4 KongykroMeTpus. DneKTpONpOBOAHOCTh PACTBOPOB. YIElbHAas M 3KBUBAJCHTHAs
3JIEKTPONPOBOJHOCTb. MeTOabl MOpPsSMOM  KOHIYKTOMETPHH. [IpakTrueckoe
npuMmeHenue.  OmpeneneHue  KOHCTaHTBl  JHUCCOLMALIMM,  PacTBOPUMOCTH
MaJjlOpaCTBOPUMBIX COETMHEHUM.

5 [Torenunomerpuueckuii aHanu3. Cxema YCTaHOBKM MJIi IOTEHLHOMETPUYECKUX
M3MEpPEHU. OJEeKTPOAbl, NPUMEHSEMblE B TOTEHUUOMETpHH. WHAMKATOpPHBIE
AJIEKTPO/IbI, STEKTPOIbl cpaBHeHUs. Y paBHeHue Hepucra. Pacuer DJIC cucremsl.

6 ITpsamas noreHumomeTpusi. MoHoceneKTuBHbBIE 3IEKTPOibl, pH — MeTpusi.

7 [ToreHunomeTpuyeckoe ompeaeneHue (QU3NKO-XUMUYECKUX XapaKTePUCTUK U
KOHIEHTpauuu  BeulectBa.  lloTeHnmomerpudeckoe  TtuTpoBaHue.  Kpusble
tutpoBanus. Onpenenenrne TOYKU SKBUBasIeHTHOCTU. O0IacTH MPUMEHEHHUS.

8 JuddepeHMpoBaHHOE TUTPOBAHME CMECH KHUCIOT B MOTEHIIMOMETPHUYECKOM
aHaJIn3e.

9 JuddepeHnnpoBaHHOE THUTPOBAHUE CMECH OCHOBAaHHMHM B MOTEHIIMOMETPHYECKOM
aHaJIn3e.

10 [Ipsimast noreHIoMeTpusi. MeToa rpafyHpoBOYHOTO Tpaduka.

11 KuciaoTHO-0CHOBHOE TOTEHIIMOMETPUUECKOE TUTPOBAHMUE.

12 OKHCIHUTENbHO-BOCCTAHOBUTEIHHOE MOTEHIIMOMETPUUECKOE TUTPOBAHUE.

13 KommiekCOHOMETprUYEeCKOe TUTPOBAHUE B IOTEHIIMOMETPHUH.

14 HuddepennrpoBaHHOe KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE CMECH JBYX(TpeX)
KAaTHOHOB NOTEHIIMOMETPUYECKUM METOJIOM.

15 OnrTryueckre MEeTOIbl Ka4eCTBEHHOTO M KOJIMYECTBEHHOTo aHanu3a. Kimaccudukanus
METOJIOB.

16 TeopeTnyecke  OCHOBBI ~ 3MUCCHOHHOM  CHEKTPOCKONMUU.  MHTEHCUBHOCTH
CHEKTpalbHbIX JuHUN. [1IupuHa CieKTpaabHbIX JIMHUM.

17 KavyecTBeHHBII W KOJIMYECTBEHHBI aHajiu3 B HMHUCCHOHHOM CIEKTPOCKOIUHU.
O06nacTu NpUMEHEHHUS.

18 Teopernueckre OCHOBBI YIbTPaPHUOIETOBON crmekTpockomuu. OnTuueckas cxema
cnekrpoMerpa. Y D- u BUAMMBIC 001aCTH CIEKTPA.

19 OCHOBHOM 3aKOH CBETONOMIOmEHHs. OrpaHuyYeHusT U YCJIOBUA MNPUMEHUMOCTH
3akoHa byrepa - JlamGepTa - bepa.

20 DOTOMETPUYECKOE OINPEAEIECHUE COJIEpKaHus BelecTBa. OnpenencHue coepkanus
HMOHOB M€ METOJIOM IpalyipOBOYHOTO rpaduka.

21 DoTOoMETpUYECKOE ONpeeIeHNue colepKaHus BemecTBa. Meron nobaBok. Meron




JBYX cTanaapToB. JlaTte npumep.

22 PedpaxTomerpuueckue meroasl aHanusa. [lokazatens npenomienus. [Ipudopst s
OINpEeCIICHNUS IOKA3aTeNs TPEIIOMIICHHUS.

23 VYnaensHast u MosspHas pedpaxuus. IlpumeHenue pedpakuud B aHAIUTHYECKOM
XUMUH.

24 OmnpezneneHne MOJSIPHOM pedpakIiuy TBEPIOTO BEHIECTBA B PACTBOPE.

25 KonuyecTBeHnHbIi pepakTomMeTpuueckuii aHam3. AHAJIM3 CMECH BEIIECTB.

26 OCHOBHBIE ~ METPOJIOTUYECKUE  XapaKTEPUCTUKM METONOB aHanu3a. Pacuer
CTaHJAapPTHOIO OTKJIOHEHUS, 3HAYCHUE JOBEPUTEIBHOTO MHTEPBANIA COACPIKAHUS
OTIpeNIeNIIEMOro KOMIIOHEHTA, OTHOCUTEIIbHAS OMINOKA.

27 OneHka BOCIPOU3BOAMMOCTH PE3YJIbTaTOB U3MEPEHUIA.

OrnpeziesieHne 1 UCKITIOYEHUE TPYOBIX MOrpenHocTel (mMpoMaxoB).

28 | Pacuer nmHeiiHOro rpagynpoBo4yHOro rpaduka y = bx. CocraBieHue TaOIMILIBI
VCXOJHBIX JaHHBIX M pacyera. [IpuMeHeHre KOMIBIOTEPHBIX IPOTPAMM.

29 | Pacuer nmHeitHOTO rpagynpoBouHoro rpaguka y = a + bx. CocraBineHue TaOIHILIbI
VCXOJHBIX JaHHBIX M pacyera. [IpuMeHeHre KOMIBIOTEPHBIX IPOTrPAMM.

30 JloBepuTenbHbIN UHTEpBall 3HAYCHUS onpenensieMon KOHIICHTPAIUH.
OTtHOCHTEIBbHAS OIINOKA PE3YIbTATOB aHAIN3A.

31 OneHka NpaBUWIBHOCTH PE3YJITaTOB U3MEPEHUH.

32 ['enepanpHasi COBOKYNHOCTh pe3yJIbTaTOB aHaiu3a. PacrnpeneneHue pe3yabTaToB
aHaJn3a, TOBEPUTEIbHAs BEPOSTHOCTD, CTETIEHb CBOOO/IBI.

33 Jalite xapakTepucTuKy Maioii BbIOOpku. Kak ompegensercss KOJUYECTBO
HEOOXOIMMBIX JUId aHaM3a pe3ynbraToB. Kpurepuii CThiofeHTa.

34 Kputepuit ®umepa — KpuTepuil CXOIACTBa pe3yiabTaTOB JBYX (Tpex) cepHii
pEe3yJIBTATOB.

35 Cencopnblii ananu3. O6mactu npumeHeHusi. OOBSCHUTE YCTPOMCTBA U MPUHIIMII
paboThl ONTHYECKUX CEHCOPOB.

36 OOBsicCHUTE YCTPOMCTBA M MIPUHLIUI PabOTHI JEKTPOXUMHUYECKUX CEHCOPOB.

37 HK-cniektpockonusi. TeopeTnueckne ocHOBBI MeToAa. OOIacT MPUMEHEHUS.

38 WNnentudukanus opranndeckux pemiecTB nmo MK-cnekrpam. O6iacTy MOTIIOMICHUS
(YHKIMOHAJIBHBIX I'PYI MOJIEKYJIbIL.

39 KonunuectBennsli ananus B MK-cnekTpockonuu.

40 IIpssimas noreHnumomerpus. Teoperuyeckre OCHOBBI. MOH-CEEKTUBHBIE AJIEKTPOJBI.
OO6nacTu NpUMEHEHHs B aHATMTHYECKOM KOHTPOJIE.

41 Boabsramnepomerpusi. [Monsgporpadus. KadecTBeHHBIE M KONIWYECTBEHHBIN
noJsiporpauuIecKuii aHaIm3.

42 WuBepcuonnas BonmbTamrepomerpusi. Lluknuueckass BompTamnepomerpus. O6nactu
IPUMECHEHHS.

43 AmnepomeTrpuueckoe TuTpoBanue. KoinuecTBeHHbBIN aHAIN3.

44 Kynonomerpus. Teoperuueckue ocHOBbL. 3akoHbl Dapanes. KadecTBeHHBIN U

KOJIMUECTBEHHBIN aHAJIN3.
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9. @oH/J OLEHOYHBIX CPEACTB VIS NMPOBeICHHUS NMPOMEKYTOYHOH aTTecTaluu
o0y4yaimmxcs Mo AUCHHILIHHE

9.1. Ilacmopt ¢oHIa OLIEHOYHBIX CPECTB

Kon
Ne Kountpoanpyemsie pa3aenbl KOHTPOJIUPYeMOii HaumeHoBaHue
n/n (TeMbl) TUCUUTJIMHBI KOMIEeTeHIIHU (M1 OLICHOYHOI'0 CPeACTBA
ee 4yacTu)
1 Pasnen 1. MaTtematnueckas IIK -1 IIT 1
00paboTKa pe3yIbTaTOB aHATIN3a
2 Paznen 2. Metobl pa3enenus u TIK -1 IIT 2
KOHIICHTPHU
3 | Paznen 3. OnTuueckue MeTO b IIK -1 IIT 3
aHaJn3a JlaGopatopHnast pabora
(pacueTHas)
4 Paznen 4. DnexrpoxuMuyeckue IIK -1 11T 4
METO/IbI aHATH3a POBAHUS
5 | UroroBerii Tect T

9.2. TunoBble KOHTPOJIbHbIE 32JJaHUSI UJIM UHbIe MAaTEePUAJIbl, He00X0AUMBbIE J1JIs
OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB U (MJIHM) ONBITA [ESATEJLHOCTH, XapaKTepPH3YHIIUX
sTanbl GOpMHUPOBAHUA KOMIIETEHIUI B MPoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMblI

IIpome:KyTOUHBIE TECTHI

9.2.1. Tunosoe 3aganue. TecT.

Pazgen 1. MeTrposiorndeckre OCHOBbI XUMUHU
ITpomexyTounslii TecT 1

1. K unHcTpymMeHTanbHbIM ((pU3HYECKHM U (PU3MKO-XMMHUYECKHM) METO/IaM aHaln3a
OTHOCSIT

a) CHEKTPOCKOINYECKUE

0) paguoMeTpUIeCKue

B) AIIEKTPOXUMUYECKHE

T) TpaBUMETPUYECCKHE

2. [IpeumymiecTBaMu HMHCTPYMEHTAIBHBIX METOAOB aHAJINW3a [0 CPAaBHEHHUIO C
KJIACCUYECKUMHU XUMUYECKUMU SIBIISIOTCS

a) BBICOKAs! YyBCTBUTEIBHOCTb;

0) HU3KUH Tpeies OOHapYKEeHUS;

B) Masiasi pesiebHas KOHIEHTPaLus;

r) BBICOKAsI M30UPATEIbHOCTD
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3.

a)
6)

B)

YCIIOBUSAX
0)
B)

r)

8.
a)
YCIIOBUSAX
0)
B)

r)

B METOdax q)HSI/IKO-XI/IMI/I‘-IGCKOFO aHaJIn3a KOHIOCHTPALUIO OIIPCACIACMOro
BCIIECTBA PAaCCYUTHLIBAIOT

METOJIOM T'PalyHpOBOYHOTO rpaduka
METO/I0M OJHOTO WJIH JBYX CTaHJApPTOB
MeroaoM Donbrapaa

1o ypaBHeHuUIo ['eHnepcona-Xaccenpbaxa

CucremMaTn4ecKue MOrPEIIHOCTH — 3TO IOTPEIIHOCTH,
BO3HMKAIOIIKME Xa0OTUYHO, OT U3MEPEHUS K U3MEPECHUIO
BO3HUKAIOIIKE MO ACUCTBUEM ITOCTOSHHBIX IIPUYUH
BO3HMKAIOIIKE B pPE3yJIbTaTe HEKOHTPOJIUPYEMBIX U3MEPEHUN
PE3KO NCKAXKAIOUIUE PE3yJIbTAT aHAJIN3a

CiyyaliHble OTPEIIHOCTH — 3TO MOTPEITHOCTH,

KOTOPbIE MEHSIOTCSI 3aKOHOMEPHO

BO3HUKAIOIIKE MO/ ACHCTBUEM MTOCTOSHHBIX TPUYNH
BO3HMKAIOILKE B pPE3yJIbTaTe HEKOHTPOJIUPYEMBIX U3MEPEHUN
PE3KO MCKaXKaIoUNe pe3ysbTaT aHalIn3a

[IpomMax — 3TO MOrpPENIHOCTh

PE3KO0 MCKaXKarollas pe3yabTaT aHaIn3a

BO3HHUKAIOIIAs Xa0TUYHO, OT U3MEPEHUSI K U3MEPEHHUIO
BO3HUKaAromas 1mo I[eﬁCTBHeM MOCTOAHHBIX ITPUYINH
BO3HUKAIOIIAs B Pe3yJbTaTe HEKOHTPOJIUPYEMBIX U3MEPEHUI

[TpaBUIIBHOCTH — 3TO METPOJIOTUYECKAsI XapaKTEPUCTHKA,

OLIEHUBAIOIIAsA OJM30CTh APYr K APYry pe3yIbTaToB HM3MEPEHHUU B Pa3TUYHBIX

OILIEHUBAIOIIAsI COOTBETCTBUE UCTUHHON M HANJIEHHOW BEJIUYNH

OLICHUBAIOIIas OJM30CTh APYT K APYTy Pe3yabTaTOB MapauieIbHbIX U3MEPEHUN B
UJCHTUYHBIX YCIOBUIX

OIICHUBAIOIAsg HECOOTBETCTBUE UCTUHHON M HAHIEHHON BEJIUYUH

Bocnpon3BoaMOCTh — 3TO METPOJIOTHYECKAs XapaKTePUCTHKA

OLIEHUBAIOIIAsA OJIM30CTh APYr K APYry pe3yabTaToB HM3MEPEHHUU B Pa3THUUHBIX

OILIEHMBAIOIIAsI COOTBETCTBUE UCTUHHON Y HANJIEHHOW BEJIUYNH

OLICHUBAIOIIAs OJM30CTh APYT K APYry pPe3yabTaTOB MapauieIbHbIX U3MEPEHUN B
UJCHTUYHBIX YCIOBUSIX

OIIC€HUBAIOIAsg HECOOTBETCTBUE UCTUHHON M HaHIEHHON BEJIUYUH

Br160opouHas COBOKYIMHOCTH (BBIOOpKA) — ATO
TUIIOTETUYECKAsi COBOKYITHOCTb BCEX MBICIIMMBIX PE3YJIbTAaTOB
pealbHOE YHCIIO0 Pe3yIbTaTOB, KOTOPhIE HMEET HCCIeA0BaTENb
YUCJIO PE3YNIbTATOB, paBHOE 5

YHUCIIO Pe3yJIbTAaTOB, paBHOE 7

I'enepanbHasi COBOKYITHOCTh — 3TO

TUIIOTETUYECKAsi COBOKYITHOCTh BCEX MBICIIMMBIX PE3YJIbTAaTOB
peaIbHOE YNCIIO Pe3yIbTaTOB, KOTOPhIE UMEET HCCIEA0BATENb
YHUCJIO PE3YNIbTATOB, paBHOE 5

YHUCIIO pe3yIbTaTOB, paBHOE 7
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Pasznen 2. MeToabl pa3iesieHUs: 1 KOHIIEHTPUPOBAHUS
IIpomexyTo4HBIN TECT 2

a)
6)

B)

Paznenenue ocHOBaHO Ha W30MPATEIILHOM BbIJICTIEHUU KOMIIOHEHTOB
B JIBE pa3au4HbIC (pa3bl

B TPU pa3iInuHbIe (a3bl

B OoJiee, 4eM B TpU paziInyHbIe (a3bl

B OJIHOH (paze

KonnyecTBeHHBIMU XapaKTEPUCTUKAMU pa3AeICHUS SIBIISIOTCS
Kod(pUuIMeHT pa3aeneHus

K03 PHLIMEHT pacripesieneHus

KO3 PHUITUEHT pacupeHus

KO3 PHULMEHT pa3pbIXICHUS

K MeTonam pasnienenust OTHOCAT
OCQKICHUE U COOCAKIACHUE
noJsiporpadus

IKCTPaKIIHS

xpomarorpadus
KOHYKTOMETPHS

OcaxaeHue — OTO METOJ pa3JelieHHus, OCHOBAaHHBIA Ha W3BJICUCHUH
ONpEeIEIEMOT0 KOMIIOHEHTA

pa3yInuuy B paCTBOPUMOCTH ONPENEIIEMOr0 U MEIIAOIIEr0 KOMIIOHEHTA
Pa3IUYHOM JIETYYECTH BEIIECTB
nepepacnpezielieHn KOMIOHEHTa MEXTy KUAKOM U TBepaol dazamu

DKCTpaKIUs — 3TO METOJ| pa3/ieJICHHs, OCHOBAaHHbBIN HA

W3BJICUCHUH OIPEACIIIEMOr0 KOMIIOHEHTa

pa3Iu4Yuy B paCTBOPUMOCTH OMPEACIISIEMOTO U MEIIAIOIIEr0 KOMIIOHEHTA
Pa3JIMYHOM JIETYYECTH BELIECTB

nepepacnpeeicHuu KOMITOHEHTa MEXTY KUAKON U TBepaoH (hazamu

Ucnapenue — 3170 MeTO pa3AesieHus, OCHOBAHHBIN Ha

W3BJICUCHUH OIPEACIIIEMOr0 KOMIIOHEHTa

pa3Iu4Yuy B paCTBOPUMOCTH OMPEACIISIEMOTO U MEIIAIOIIEr0 KOMIIOHEHTA
Pa3JIMYHOM JIETYYECTH BELIECTB

nepepacnpeeicHuu KOMITOHEHTa MEXTY KUIAKON U TBepaoH (hazamu

Juddy3rnonHbIe METOABI UCTIONB3YIOT JJIS

pasacyiCHUA BECUICCTB B TBEPAOM COCTOSIHUU

CMEIIICHHSI BENIECTB B TBEPIOM COCTOSTHUHU

CMCIICHUS BCIICCTB B I‘213006p213HOM U XKUJKOM COCTOSIHUU
pa3eneHus BEIIECTB B ra3000pa3HOM U )KHIKOM COCTOSTHUN

CeauMeHTAIHSI — 3TO TPOIIECC pa3/IesiCHIs] KOMITIOHEHTOB

mon ﬂeﬁCTBHeM CHUJIBI TAXKECTHU

MO/ ICUCTBUEM IIEHTPOOSKHOM CHITBI (YCKOPEHUS )

OCHOBAHHBIM Ha pPa3IU4MM CKOPOCTEH IMPOXOXKIACHUS PA3HBIX YaCTHL]

MeMOpaHy — MOJYIPOHEaeMYIO TIEPEropoAKY

qepes
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T) MOCPENCTBOM IIOIJIOIIEHNSI PACTBOPEHHOIO BEILECTBA TBEPABIMU WM KUIAKAMU
copOeHTaMu

0. [lenTpudyrupoBanue — 3TO MPOIECC pa3ieeHUs KOMIIOHCHTOB

a) IOJ J€HCTBUEM CHUIIBI TSOKECTU

0) MOJ1 IEUCTBUEM IICHTPOOSKHOM CHITBI (YCKOPEHUS )

B) OCHOBAHHBIM HAa pPa3iIU4MM CKOPOCTEH IIPOXOXKIAEHUs pPAa3HbIX 4YacTHUL[ 4epes
MeMOpaHy — MOJIYMPOHELAEMYIO IEPErOPOJIKY

T) IIOCPEACTBOM IIOIJIOIIEHU PACTBOPEHHOTO BEIIECTBA TBEPABIMU HIINA KXUIKUMU
copOeHTaMu

10. Jwnanus — 370 npouecce pa3aesieHuss KOMIIOHEHTOB

a) O J€HCTBUEM CHUIIBI TSOKECTU

0) OCHOBaHHBIM Ha pa3IUYUU CKOPOCTEH MPOXOXKACHUSI pPa3HBIX YACTHUI] Yepes
MeMOpaHy — MOJTYIPOHEAEMYIO TIEPErOPOIKY

B) MO/ ICUCTBUEM IIEHTPOOSKHOM CHITBI (YCKOPEHUST )

T) IIOPEACTBOM IIOTJIOLICHUST PACTBOPEHHOI'O BELIECTBA TBEPABIMUA HIIA KXUIKUMU

MOTJIOTUTENISIMU (COPOCHTaMM )

Pa3pen 3. Ontnueckre METOOEI
IIpomexyTounsiii TecT 3.

1. VYkaxute GpopMyiy, oTpaxkaromyto 3akoH byrepa-JlamGepra-bepa

a) A=g-c'l

0) A=gcl

B) A=¢-c-l/lp

2. MuHuManbHas KOHIEHTpAIMs, KOTopast MOXKeT ObITh omnpezesieHa B (POTOMETPHH,
OTIpeNIeNsIeTCs

a. MUHAMAJILHON BEJIMYUHOU ONTUYECKOHN IIJIOTHOCTU
0. BemMunHOM KO3 (PHUIHEHTA CBETOMOTIIONICHUS
B. TOJIIMHON KIOBETHI

3. Pacnionoxure yqyacTKu CIEKTpa B MOPSIKE BO3PACTAHUS JITUH BOJIH

a) PEHTIE€HOBCKOE M3IIYyYCHHUE

0) yABTPadUOIECTOBOE U3TyUCHHE

B) BUIMMBIA CBET

r) UH(paKpacHOE U3TyYeHHE

1) MHUKPOBOJIHBI WJI CBEPXBBICOKHE YaCTOTHI

e) PaauOBOJIHBI

4. 3akon byrepa-Jlambepra-bepa ycraHaBnuBaeT

a) IPSAMO IPONOPLUOHATIBHYIO 3aBUCUMOCTb ONTHYECKON NMJIOTHOCTH OT MOJIIPHOM
KOHIICHTPALUU

0) OpsIMO  IPONOPLMOHAIBHYIO  3aBHCHMOCTb  ONTHYECKOW  IJIOTHOCTH  OT
HOPMAaJbHOW KOHUEHTPALHHU

B) IpSIMO MIPONOPLMOHAIBHYIO 3aBUCHUMOCTb ONTHYECKOH IUIOTHOCTH OT 4YHCIa
HKBUBAJICHTOB

r) 00paTHO MPONOPLHUOHATIBHYIO 3aBUCUMOCTh ONTHYECKON INIOTHOCTH OT MOJISIPHOM
KOHIICHTPALUU

1) 00paTHO TMPONMOPLUOHATIBHYI0 3aBHCUMOCTb  ONTHYECKOM IUIOTHOCTH  OT

HOPMAaJbHOW KOHUEHTPALUHU
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e) 00paTHO TPOMOPLUHUOHAIBEHYIO 3aBHCHUMOCTH ONTHYECKOW TIIOTHOCTH OT YHCIA
JKBHUBAJICHTOB

5. OCHOBHOH 3aKOH CBETOIOIJIONIEHUSI HOCUT Ha3BaHUE
a) 3akoH byrepa-Jlambepra-bepa

0) II 3axon Dapanes

B) YpasHenue MibkoBuya

T) YpaBHeHne DHHIITEITHA

6 B dopmyne Byrepa-Jlambepra-bepa € — 310

a) MOJISIPHBINA KO3 (PHUIHUEHT MOTIOMICHUS

0) JUAJICKTPUYECKast TPOHHUIIAEMOCTh CPEIbI

B) MOJISIPHBINA KO3 (PHUIUEHT CBETONPONYCKAHUS

r) JUTMHA BOJIHBI, COOTBETCTBYIOIIAsI MAKCUMYMY TOTJIOIICHUS

7. Cpenu nepedncieHHbIX PUYUH OTKJIOHEHHs OT 3akoHa byrepa-JlambGepra-bepa

BbIOEpeTe XUMHUECKUE!

a) HEMOHOXPOMATHYHOCTh MTOTOKA U3JTy4EHUs

0) U3MEHEHHE TIOKa3aTest MPEeIOMIICHUS

B) pe3Koe U3MEHEHUE TeMIIepaTyphbl

r) HeMapauIeIbHOCTh ITyYKa CBETa

) nedhopmarus MOJICKYJT WU 3apsHKEHHBIX YaCTHIT

e) U3MEHEHHE CTETICHH TUCCOIMALUU

x) U3MEHEHHE CTEeTIEHU COJIbBAaTalluu

3) IIPOLIECCHI TOJIMMEPU3ALUU

n) U3MeHeHue BennunHbl pH

8. Cpenu mepeuyucieHHBIX MPUYUH OTKJIOHEHHS OT 3akoHa byrepa-JlambGepra-bepa
BeIOEpeTe (pruznueckue

a) HEMOHOXPOMAaTHYHOCTh MTOTOKA U3JTy4EHUs

0) U3MEHEHHE TI0Ka3aTest MPEeIOMIICHUS

B) pe3Koe U3MEHEHUE TeMIIepaTyphbl

r) HeMapauIeIbHOCTh ITyYKa CBETa

) nedhopmarus MOJICKYJT WU 3apsHKEHHBIX YaCTHIT

e) U3MEHEHHE CTETICHH TUCCOIMALUT

x) U3MEHEHHE CTETIeHH COJIbBAaTalluu

3) U3MeHeHue BenuunH pH

9. Pacnonoxure B TMOpsiIKE YCIONKHEHHUS amnmaparypHOro OoQopMIIeHHs NPHOOpHI
JUTSL CIEKTPOOTOMETPUH

a) (oToOMeTpBI, KOJTOPUMETPHI, CIIEKTPO(POTOMETPHI

0) dboTOMETpHI, CIEKTPOPOTOMETPHI, KOTOPUMETPHI

B) KOJIOPUMETPHI, POTOMETPHI, CHEKTPOPOTOMETPHI

T) KOJIOPUMETPHI, CIIEKTPO(POTOMETPHI, (HOTOMETPHI

10. PacnonioxuTte yqyacTKu CIIEKTpa B MOPSIKE BO3PACTAHUS SHEPTUU U3JTYUEHHUS:

a) MHUKpPOBOJIHBI WJIN CBEPXBBICOKHE YaCTOTHI, HH(PPAKpACHOE U3IyUCHUE, BUTUMBIN
CBET, paJIOBOJIHBI, YIbTPa(UOIETOBOE U3IIyUE€HUE, PEHTT€HOBCKOE U3TydeHHE

0) pPaZMOBOJHBI, MHKPOBOJHBI WM CBEPXBBICOKHE YacTOThl, HH(ppakpacHoe
U3ITy4YeHHUEe, BUIUMBIH CBET, yIbTPa(pHOIETOBOE U3ITYyUCHHUE, PEHTT€HOBCKOE U3ITyUYeHUE

B) MHUKPOBOJIHBI MJIM  CBEPXBBICOKHE YacCTOTBI, pPAaJHOBOJIHBL, HH(ppaKpacHOe

U3ITy4YeHHUe, BUIUMBIH CBET, yIbTPpa(pHOIETOBOE U3ITYyUCHHUE, PEHTT€HOBCKOE U3ITyUYeHUE
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r) UHpaKpacHOE U3Iy4YECHUE, PAJAUOBOJIHBI, MHKPOBOJIHBI WM CBEPXBBICOKHE
YacTOThI, BUAUMBIN CBET, YIbTpadroIeTOBOE U3TyYEeHUE, PEHTT€HOBCKOE U3IIy4eHHE

Pa3znen 4. D1eKTpOXUMHYECKUE METOIbI
IIpomexyTounblii TecT 4

1. DU3UKO-XUMUYECKHI METOJ, OCHOBaHHBIA HAa U3MEPEHHUH DJIEKTPONPOBOJIHOCTH
pacTBOpPOB — 3TO

a) KOHTYKTOMETPHS

0) HOTEHIIMOMETPUS

B) BOJIbTAMIIEPOMETPHS

r) KYJIOHOMETpUs

2. Bribepure cucremMy 3JIEKTPOJOB Ui TOTEHIMOMETPHUYECKOTO TUTPOBAHUS
pactBopa H2SO4 crangaptaeiM pactBopom NaOH

a) CTEKJISIHHBIN + XJI0pcepeOpsIHbIiA

0) MEJTHBIN + XJTOpCcepeOpsTHBIMA

B) HUTPAT-CEJIEKTUBHBIN + MJIATUHOBBIN

T) MJIATHHOBBIN + XJIOpCepeOpHBIT

3. DONEeKTPOJbl, MOTEHIHMA KOTOPHIX 3aBUCUT OT KOHLIEHTPALUU OIpenessieMoro
BELIECTBA - 3TO

a) UHAUKATOPHBIE AJIEKTPOIbI

0) AIIEKTPOBI CPAaBHEHHUS

B) 3JICKTPOJIBI BTOPOTO PoOJia

r) BCE MEPEUUCIICHHBIE 3JICKTPO/IbI

4. Onexrpoasl [ u Il pona oTHOCATCS K

a) METAJTTNYECKUM 3JIEKTPOIaM

0) MeMOpaHHBIM JIEKTPOJaM

B) HMOHOCEJIEKTUBHBIM 3JIEKTPOAaM

r) JIEKTPOJIaM CPaBHEHUS

5. XnopcepeOpsHbII IEKTPO/T - ATO AIEKTPO

a) I pona

0) II pona

B) MEMOpaHHBIN JIEKTPO.T

r) MOHOCEJICKTHBHBIH 3JIEKTPO]

6. KanomenbHBbIH 37€KTPOJ - 3TO JIEKTPOLL

a) I pona

0) II pona

B) MEMOpaHHBIN JIEKTPO.

r) MOHOCEJICKTHBHBIH 3JIEKTPO]

7. CTeKJISIHHBIN 3J€KTPOA OTHOCUTCS K JIEKTPOiaM

a) I pona

0) II pona

B) MeMOpaHHBIM

r) HMOHOCEJIEKTUBHBIM

8. MHAMKaTOpHBIMU 3JIEKTPOIaMH Yallle BCETO SBISIOTCS

a) anekTposl I pona
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0) anextpoas! 11 pona

B) MeMOpaHHBIC YJIEKTPOIBI

r) AIIEKTPOJIBI U3 TPYIHOOKHUCIIIEMbIX METAIIJIOB

0. B kadecTBe 351eKTPOIOB CPABHEHUS UM CTAHIAPTHBIX AJIEKTPOJIOB UCTIOIB3YIOT
a) anekTpoabl I pona

0) anextpoas! 11 pona

B) MeMOpaHHBIC YJIEKTPOIBI

r) HMOHOCEJICKTUBHBIC AJIEKTPOJIbI

10.  Tlpu usmepenun pH B kauecTBe HHAUKATOPHOTO IEKTPOIa MOXKHO HUCIOIB30BATh
a) CTEKJISTHHBIN AJIEKTPO/T

0) XUHTUIPOHHBIN AJIEKTPOJT

B) CYPBMSIHBIN JIEKTPOJT

r) KaJIOMEJIbHBIN JJIEKTPO

) XJIOpCePEOPSHBIN IIEKTPO/T

Kpurtepun ouenku: [TpaBuibHBIM OTBET HAa OAWH BOMPOC OIICHUBAETCS B OIWH Oall.
KonmaectBo 6aminoB cymmupyercsi. B mporiecce mpoxokaeHUs Kypca CTyIeHT MOXKET Ha0path
(max 40 6aoB).

JlaGoparopHblie padoThlI (pacyeTHbIE)

9.2.2. Tumosoe 3ajaHue.

Pa3zpen 3. Ontnueckre METOIEI
JlabopaTopHasi padora (pacueTHast)

1. Bbruncnure ONTHYECKYIO IUIOTHOCTH PAacTBOpPA, €CIH CBETONPOIYCKAaHHE €ro
paBHO 80%.

2. Monspuslii koapduuuent noraouienus KMnOs npu A = 546 um pasen 2420.
Ontrueckas TNIOTHOCTH 3TOro pacTBopa npu 1 = 2 cm pasra 0,800. Onpenenure T(KMnOs/Mn).

3. Onpenenure MakCUMaJbHYIO TOJLIMHY TOTJOmiaromero cimos 1 jans

(GoTOMETpHpOBaHUs OKPALIEHHOTO PacTBOpa CONHM Kejesa, eciu B 50 cM’® maHHOro pacTsopa
colepxkutrcs 2 Mr okene3a. Onruueckas IJIOTHOCTh pacTtBopa pasHa 0,430, a MonspHbIN
ko3 urmeHT noraomeHus 4- 10°.

4. Paccuuraiite HaMMEHBIIYIO KOHUEHTPALIMK  BEIIECTBA (MOJII:/,Z[M3) IS
(oToMETpHUECKOTO OMpe/ieieH s, eCIM U3BECTHO, uTo €A = 5- 10%, a onTuManpHOe 3HaueHne A
npu 1 =5 cm pasno 0,010.

5. Uccnenyemsrii pactBop umeer A = 0,900 npu u3mepenun B kKioBete ¢ 1 = 5 cMm.
OnpesienuTe KOHIEHTPAIUIO PACTBOPA, €CIU CTAHAAPTHBIA pacTBOp, coiepiaiuii 7 MKr/cwm’
3TOTO ke BemecTBa, umeeT A = 0,600 mpu n3smMepenun B KroBeTe ¢ 1 =3 cm.

6. Hagecky crutaBa, copepskamiero Tutan maccoit 0,2500 r, pactBopuiu U pa30aBuin
JUCTUILTMPOBAHHOHN BOJOH B MepHOit konbe 10 100 cm®. K 25,00 cm® momydeHHOro pacTBopa
N06aBUIIM COOTBETCTBYIOIIME pPEaKTUBBl M pasbaBunu g0 S50 cM’, mpu >ToM MOTydmiIH
coeuHeHue KENToro npera. OnTuueckas MIOTHOCTh, MOJYyYEHHOro pactBopa paBHa 0,220. K
apyroit mopuuu o6béMoM 25,00 cM® n06aBuIM pacTBOp, coxepskamuii 0,20 Mr TUTaHa, U
o0paboTaii aHaJOTUYHO MEepBOMY pacTBopy. OnTHuUeckas IIOTHOCTh TOTO pacTBOpa paBHA
0,500. Ompenenute coaepkaHue TUTaHa B cIuiaBe (©, %).

7. N3 waBecku cranum, couepxamed Hukeab Maccoit  0,2542 r, mocne
cooTBeTcTByIomEeil  ob6pabotku  momyumnm  100,0 oM’ pacTBopa,  coAepiKamiero
JUMETUITIIHOKCUMAT HUKed. OnTudeckas INIOTHOCTh 3TOTO pacTBOPA, OTHOCUTEIBHO PacTBOPA
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cpaBHeHus, cojepskamero 6,00 mr Hukens B 100 cm®, paBma 0,440. Jlns mocTpoeHus
TrpalydpoOBOYHOTO TpaduKa B3sUTM TPU CTaHAAPTHBIX pacTBopa, coaepxammx 4,00; 8,00; 10,0
cm® mukens B 100,0 cM® M TONYdYMIM TPH TeX Ke YCJOBUAX OTHOCHTEIbHBIE OITHYECKHE
MIOTHOCTH cooTBeTCTBEHHO: — 0,240; 0,240; 0,460. Berunucnure copepxkanrue HAKENS B CTAIH (,
%).

8. Mounsipabiii koadduiment normomenust autu3onara menu (III) B CCls paBen
4,52-10% Kakyro MaccoByro 10110 MEIM MOXKHO OINPENEIUTh C AUTU30HOM, €CJIM U3 HaBECKH
obpasua criaBa Mmaccoit 1,0000 r momyummu 25,00 cm® pacrtBopa mutusonata B CCly?
Onrtuueckast TNOTHOCTh, u3MepeHHas pu 1 = 5,0 cm, coctaBmia 0,020.

9. Jlna onpenenenus mMapraHua B craiu HaBecky maccod 1,000 r pactBopwin B
cMecu cepHoM, (ochopHOIl M a30THOM KHCIOT M pacTBOpoB paszdaumu g0 200 cm>. Jlns
(oromerpupoBanus otobpaau 20 cM® 3TOro pacTBOpa U peaklMIO INPOBEIH B Koibe
BMecTuMocThio 100 cm’. Tlo rpagympoBoyHOMY rpaduKy cOAep)KaHHE MapraHiia B 9TOM
pactBope pasHo 0,71 mr. KakoBo conepxanue Mn (o, %) B ctanu?

10. Hns ompenenenus meau B ciulaBe w3 HaBecku Maccort 00,3000 r mocnie
pacTBopenus u o0paboTku pactBopoM NH3 momyummu 250 cm® OkpallleHHOTO pacTBOpa,
ONTHYECKas INTIOTHOCTh KOTOPOTO B KioBeTe npu 1 = 1 cm paBHa 0,250. Onpenenute copepxanue
Meu B ciuiaBe (o, %), eciu eh = 400.

Kpurtepuu ouenkm: IIpaBunpHoe penieHne OTHOW 3ajauyd OLEHMBAETCS B JABa Oalia.

KommdectBo 6amoB cymmmupyercs. B mporecce mpoxokaeHns Kypca CTYACHT MOKET HaOpaTh
(max 40 GamoB).
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10.  Oo0pa3oBaTejibHbIE TEXHOJOTMH M MeTOJMYECKHEe YKa3aHUsl 110 OCBOCHHUIO
JUCHUILIMHBI (Y4e0HOT0 Kypca)

B npornecce u3yueHus JUCHUIUIMHBL UCIONb3YETCsl JUCTAHIIMOHHOE O0yUYEeHHE.

IIpu moAroToBKe K OTBETAM Ha TECTHI [10 TEMaM Kypca U BBIIIOJIHEHHUIO TUIIOBBIX 3aJ1aHUI
CTYAEHTY HEOOXOAMMO THIATENbHO M3Y4YMTh IPEJIaraeMylo JUTeparypy, y4eOHbII Marepua.
CTyneHT caMOCTOSITENbHO paboTaeT ¢ JOMOJIHUTEIbHOM M OCHOBHOHM JHMTEPAaTypOl, WHTEPHET-
pecypcami.

[Tpu n3yueHNH JUCUUIUTMHBI HEOOXO0AUMO:

Pazgen 1. Metponorudyeckre OCHOBbI XUMUHU
N3yunTh MaTepualibl TEMBbI, BBITTOIHUTD TECT |

Paznen 2. Metonbl pa3nesieHusi 1 KOHIIEHTPUPOBAHUS
N3yunth MaTepuaibl TEMBbI, BHIIIOJIHUTH TECT 2

Pazgen 3. OnTuueckrue MeToAbI
N3yunTh MaTepuaibl TEMbI, BHINOIHUTH TECT 3
BeimonHuTh 1a60paTopHyI0 paboTy (pacueTHyo)

Pazgen 4. DneKTpoXUMHUECKUE METOIbI
N3yunTh MaTepualibl TEMbI, BHIIIOJIHUTH TECT 4

[Tpu HE0OXOAMMOCTH 3a/1aTh BOMIPOCHI MTPEMOAaBATENIO B (hopyMe.

Pa3smecTuTh Ha TUYHON CTpaHHIE Kypca BHITIOJHEHHBIC 3aJaHus JaO0OpaTOPHBIX padoT
(pacyeTHBIX) AJI MPOBEPKHU MPEIO/1aBATEIICM.

[Tocne n3ydenus Kypca BbIIOJHUTH UTOTOBBIN TECT.
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11.  Y4yeOHo-meToam4eckoe M HHGOPMANMOHHOEe o0ecnedeHHe THCHUIIHHBI
(y4eOHOrO Kypca)

11.1. Oo0s3aTenbHas JuTEpaTypa

Ne bubanorpaguueckoe onucanmue Tun (yueOHuk, yueonoe | KoauvecTrBo

n/n nocooue, y4eoHoO- B

MeTOoANYEeCKoe mocoone, | OMOJIHOTEKe
MPAKTHUKYM, IP.)

1 KebeursieB A M. Ananmurrdeckast XMUMUSL. VuebHoe mocobue 9BC
XUMHAYECKHE METOIBI a”Hajn3a «ZNANIUM.
[DnexkpoHHEBI pecypc] : ydeb. mocobue / COM»

A. U. XKeb6entsies, A. K. XKepnocek, U. E.
Tanyrs. - 2-e u3n., crep. - MuHCck :
Hosoe 3manme ; Mocksa : UHDOPA-M,
2014. - 542 c¢. : wun. - (Beicuiee

obpazoBanmue. bakanmaBpuar). - ISBN
978-5-16-004685-3.

2 | Ileperonyas O.B. [TpakTuKym o VYuebHoe mocobue 9BC
AHATUTUYECKOMN XUMUU. duzuko- «IPRbooks»
XUMHYECKHE METO/IbI aHam3a

[DnexkTpoHHBIH pecypc] : yuel. mocobue /
O. B. Ileperonuas, C. A. Coxoinona ;
Boponex. roc. arpap. YyH-T UM.

Nmnepatopa Ilerpa I. - Boponex
BI'AY uwm. Ilerpa I, 2017. - 100 c.

3 | Cyrarua  B.M. Ou3uko-XUMHYECKHE VYuebHoe mocobue 9BC
METOAbI HUCCIICO0BAaHUA MMoJIMMEPOB «JIaHbY»

[DnexkTpoHHBIH pecypc] : yueb. mocodue /
B. M. Cyrarun, A. A. JIsnxos. - U3z, 3-
e, ucnp. - Canxkr-IlerepOoypr : Jlansp,
2018. - 140 c. : mn. - (YueOHUKH st
By30B. CreuuanbHass JaudTeparypa). -
ISBN 978-5-8114-2712-3.

4 [llexonguua T.B. ®dusnko-xmmuyeckue YyebHoe rmocodue 9BC
OCHOBBI u o0rrme MIPUHIIAIIBI «Jlanb)
nepepaboTKU  PACTUTENBHOTO  CBHIPhS
[DnexkTpoHHBIH pecypc] : yael. mocobue /
T. B. lllekonauna, E. A. OnpxoBaToB, A.
B. CrenoBoii. - Cankr-IletepOypr
Jlans, 2017. - 208 c. : un. - (YueOHUKH
st By3oB. CrieninanbHasi TuTeparypa). -
ISBN 978-5-8114-2697-3.




11.2. JlomoaHuTe bHasA
BU/I€0NIOCOOUS U IP.)
- ¢oun HayyHou o6nbmuoreku TI'Y:

JHTepaTypa

u  yueOHbIe

MaTepHaJbl

(ayauo-,

nocobue / A. W. Anudanoma. -
benropon : BI'TY um. B. I'. IllyxoBa :
9bC ACB, 2013. - 103 c.

Ne bubaunorpaguueckoe onucanue Tun (yueOHuK, yueonoe | KosuvectBo B
n/n nocooue, yaeoHo- onobanoTeKe
MeToauYecKoe nmocoomue,
NPaKTHKYM, ayJ1HO0-,
BH/1€0NIOCOOMS M IP.)
1 | AnmupanoBa A.U. Kontpons kauecTBa YuebHoe nocobue OBC
BOJBI [DJIEKTPOHHBIN pecypc] : yueo. «IPRbooks»

2 | JleoyxoB B.M. ®Dusznko-xuMuyecKue
METO/Ibl UCCIIEN0BAHUS [ DIEKTPOHHBIN
pecypce] : yuebnuk / B. W. JleGyxoB,
A. W. Oxkapa, JI. II. [1aBntouyeHkoBa ;
non pen. A. WM. Okapa. - Caskrt-
[etepOypr : Jlans, 2012. - 480 c. : um.
- (YueOHnuku st By3oB. CrieniaibHast
nuteparypa). - ISBN 978-5-8114-
1320-1.

YyeOHuk

9BC «JIa"b»

3 MyxyTauHoB A.A. ®dusuko-
XUMHYECKHE METOJbl OUYMCTKU T'a30B
[OnexkTpoHHBI  pecypc] (1a0.
MpakTUKyM) : y4eb. mocobue / A. A.
Myxytnunos, C. B. Crenanosa, O. A.

Y4yebHoe mocodue

9BC
«IPRbooks»

ConpsmmuoBa. - Kazanp : KHUTY,
2012. - 138 c. : mn. - ISBN 978-5-
7882-1254-8.

COI''TACOBAHO

JlupexTop HaydHOM OMOIHOTEKH

« » 20 .
MII

(noonucwv)

(U.0. Pamunus)
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11.3. IlepeuyeHb pecypcoB HH(POPMANNOHHO-TEIEKOMMYHHUKAIMOHHOH  CeTH
«AHTepHeT»

- ByrtiepoBckue cooOmenusi. HaydHblil aHII0-pyCCKOSI3BIYHBIA  XUMUYECKHI
xkypHai.  [lyOmukyeT  cTaThM TI0O  OCHOBHBIM  pasfeiaM XHMHH HU  CMEXHBIM
nucuumnHaM. JKypHan Bxonut B [lepeuens BAK u cucremy PUHII. /{51 3aperucTpupoBaHHbBIX
I10JIb30BaTENEH caunra JNOCTYIIEH ITOJIHOTEKCTOBBIN apXuB c 1999
rona: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMus B HHTepecax yYCTOWYUBOro pa3BuTusi. B >xypHane mnyOmaukyrooTcs
OpUTHHAJIbHBIE Hay4Hble COOOLIEHHS 1 0030pbI 0 XMMHH MIPOLIECCOB, MPEACTABISAIONINX OCHOBY
MPUHIUIINATIBLHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B MHTEpEcax YCTOWYMBOIO Pa3BUTHS, WU
YCOBEPILIEHCTBOBAHUS JIEMCTBYIOIINX, COXPAHEHMS MPUPOJHOM Cpeabl, SKOHOMHUU PECYpPCOB,
sHeprocOepexenus. Bxogur B [lepeuens BAK u cucremy PUHII. JlocTyreH MOTHOTEKCTOBBIN
apxuB ¢ 2001 mo 2005 rox;: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. HayuHblii penieH3upyeMblil )KypHalI OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [1yOnmukyeT pe3ynbTaThl HAyYHBIX MCCIIECIOBAHUMA
B o0nactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOIIMU, XUMUU OKpYKarolen cpensl. JlocTynex
nmoTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4. IlepeyeHb NPOrpaMMHOIO oOecredeHUs

Ne HaumenoBanue I10 | KosmuecTBo | PekBU3HUTHI 10roBOpa (1aTa, HOMep, CPOK
n/n JIMLEH3UI JAeHCTBHSA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpox
JENCTBUS - OECCPOTHO
2 Office Standard 1398 Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok 1eHCTBHS - 0ECCPOUHO
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

11.5. Onmucanme MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, HEeo0X0IMMOH IJIs
OCYLIeCTBJICHUA 00pa30BaTEIbLHOIO MpoIecca Mo JUCHUIINHE (MOIYJII0)
HaunmeHnoBanme
000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTUYeCKU L o o
Jaboparopwuii, Mepeuens ajgpec y4eOHbIX 5 & ;
Ne MACTEPCKHUX M JP. Ka0MHETOB, = g 2
OCHOBHOTO - s S
n/n 00BEeKTOB 1JI1 Jaboparopwuii, = = T
000py10BaHUA S = o
NpoBeAeHUus MAaCTEePCKUX U = Cl=
NPAKTHYECKUX H Ap. a = 3
J1a00paToOpHbBIX =
3aHATHH
1 Aynutopus DKpaH 445020, 17,9 1
BEOKOH(epeHIHii. TEJIEBU3NOHHBIH, Camapckas 0011,
VYuebHast ayauTopus | MpMa, MPOXKEKTOp | T. TompsaTTH, YII.
TUTSt MpOBEACHUS | Ha 1ITaTuBe, cTOJN | benopycckas,
3aHSATHUM JIEKIIMOHHOTO | IpenoAaBarenbCekuii, | 16B, mo3unusa mno
THUIIA. VYuebHas | cTyn TII Nel0, stax 8
ayIuTOpus JUIsl | TIpenoJiaBaTeNbCKui,
MPOBEICHUS 3aHATUN | TPAHCIAPAHT-
CEMHHApPCKOr0 THMA. | EepPeTsHKKa,
Y4yeOHass ayauToOpHsi | CHCTEMHBIH OJ0K
JUIS KypCOBOTO
MPOCKTUPOBAHUS
(BBITIOJTHEHUST
KYpPCOBBIX pabor).
VYuebHast ayauTopus
JUTSt MPOBEACHUS
TPYHIOBBIX U
WHUBUTyJIbHBIX
KOHCYJIbTAIINI
VYuebHast ayauTopus
JUIS MIPOBEICHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu
YJIK-810
2 JlaGopaTtopust Cronbl nabopatopusie | 445020, 83,40 20
«AHaTUTHYECKAS OCTpPOBHBIE, nonku | Camapckast 001,
XUMUS JUIsL TIOCYABI, CTOJBI | I. TONbATTH, YII.
A-207 nabopaTropHbIe ¢ | benopycckas,
MIOJIKOH 16b, mo3umus 1o
akBaguctmisaTop J9- | TII Ne 28, 2 stax
10, MOIKa
HEpKaBelollasi, IeYyb
MydenpHas,
CYLIMJIbHBIN mkadg
Snol58/350,  moiiku

nabopatopHasi, ImKad
BBITSDKHOM, CTOII
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n/n

HaunmeHnoBanme
000py/10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopwuii,
MAacTepCKHUX u Jp.
00beKTOB I
NpOBe/IeHUs!
NPAKTHYECKUX H
J1a00opaToOpHbBIX
3aHATHH

Ilepeyennb
OCHOBHOI'O
000py10BaHUA

DaKkTHYECKUI
agpec y4eOHBIX
Ka0OMHETOB,
Jaboparopwuii,
MAaCTepPCKHUX H
Aap.

ILtomann, m?

KoJunuyecTBo
MOCATOYHBIX MECT

MACbMEHHBIA, TyMOBI
ISt HOCYIBI "
PEaKTUBOB,
HeHTpudyra
nabopatopuas Ollu-3,
AQHAJTUTHYECKUE BECHI
BJIP-200, BECHI
nabopaTopHbIe
HCBI123, dotomerp
doTo3neKTpuUeCcKuit
K®K, pH-merp -
HOHOMED pH-121,
nonomMep Ikcnept001,
HOHOMEP H-160M,
KOHIYKTOMETP
AHNOH, TabypeTsl
nabopaTopHEIE,
XHUMHYecKas 1mocyia

KomnbrorepHsbrit
KJ1acc. VYueOHast
ayuTOpus JUIS
MPOBEIICHUS 3aHATUN
JEKIMOHHOTO  THUIA.
VYuebHast ayauTopus
JUIS MIPOBEICHUS
3aHATHI
CEMHHApPCKOr0  THUIA.
VYuebHast ayauTopus
JUIS MIPOBEICHUS
71a00paTOpHBIX padoT.
VYuebHast ayauTopus
TUTSE KypCOBOTO
IPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX
VYuebHast ayauTopus
JUIS MIPOBEICHUS
TPYIIOBBIX u
VHIUBUYAJIbHBIX
KOHCYJIbTALIUI
VYuebHast ayauTopus
TUIST MIPOBEICHUS

pabor).

[TepenocHoit
IIPOEKTOD, JKpaH,
CTOJIBI YYEHHYECKHE,
CTOJ
MpEnoaBaTeIbCKUH,
CTYJIbS, J0CcKa
ayJIuTOpHAast
(MapkepHas),
BBIXOJIOM B
HNHurepHer

IIK ¢
CETh

445020,
Camapckast  0011.,
r. TonwsTTH, YII.
benopycckas,
16B, mo3unmsa 1o
TII Ne41, stax 3

74,3
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n/n

HaunmeHnoBanme
000py/10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopwuii,
MAacTepCKHUX u Jp.
00beKTOB I
NpOBe/IeHUs!
NPAKTHYECKUX H
J1a00opaToOpHbBIX
3aHATHH

Ilepeyennb
OCHOBHOI'O
000py10BaHUA

DaKkTHYECKUI
agpec y4eOHBIX
Ka0OMHETOB,
Jaboparopwuii,
MAaCTepPCKHUX H
ap.

ILtomann, m?

KoJunuyecTBo
MOCATOYHBIX MECT

3aHATHI TEKYILETOo
KOHTPOJIA 51
MIPOMEKYTOUHOMN
aTTecTaluu

VYJIK-314

KomnproTepHslii
kiacc.  [lomemenue
11 CaMOCTOSATEIbHOMI
paboTHL. VYuebHas
ayIUTOpUs TUTS
MPOBEJICHUST 3aHSATUI
CEMHUHApPCKOr0  THUIIA.
VYuebHast ayauTopus
TUTSE KypCOBOTO
IPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX
VYuebHast ayauTopus
JUISt MIPOBEICHUS
TPYIIOBBIX u
WHIUBUAYaJIbHBIX
KOHCYJIbTALIUM.
YuebHast ayauTopus
JUTSt MPOBEACHUS
3aHATHI TEKYILETO
KOHTPOJIA u
MIPOMEKYTOUHOMU
aTTecTaluu

I'-401

pabor).

Crosbl  y4eHHUECKHUE,
CTYJbsl YUYEHUYECKUE,
[IK ¢ BbIX0JIOM B CE€Th
HNutepner

445020,
Camapckas  0011.,
r. TonpsTTH

yn. benopycckas,

14, mo3unus 110
TIINe 48, 4 sTax

84,8

16
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