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Pabouas mporpamMma JUCHMIUIMHBL pa3paboTaHa B cOOTBETCTBUU ¢ DenepanbHbIM roCcy1apCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAApTOM BbIcHiero oOpazoBanus (PI'OC BO 3++) mo HampaBieHUIO
noaroroBku 18.03.01 «Xumuueckas TexHonorus», yreepxkiaeHHoro npukazom MUHOBPHAYKU
POCCHUH

ot 07 aBrycra 2020 r. Ne 922 Ha ocHOBaHWHU yuyeOHOTO Tu1aHa, npuHaroro YMC HI'TY

npotokoi ot 06.04.2023 r. Ne 16.

PaGouast mporpamMmma ogoOpeHa Ha 3acenanuu kadeapbl npotokon oT 15.03.2023 r. Ne 5.

N.0. 3aB. kadeapoii: k.X.H., noreHT Kanmnanna A.A.

(moamnuce)

[TporpammMa pekoMeH0BaHa K yTBEpKAeHHIO ydeHbIM coBeTroM MDXTuM, nporokon ot 16.03.2023

Ne 7.

Pabouas nporpamma 3apeructpupoana B YMYVY perucrtpanuonnsiii Ne 18.03.01-x-39

Hauanpauk MO / H.P. Bynrakosa/

(TomHCh)

3aBeayromias otaenom komiuiekroBanus HTh /H.N. Kabanuna/

(oamucs)
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1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIUATIIAHBI (MOIYJIST)

1.1. HeasavMu ocBOeHUsI AUCHUILIMHBI «AHATUTHYECKAS XUMUS U (PU3UKO-XUMUYECKUE
METOJIBI aHaNM3a» SBISETCS (HOPMHUPOBAHHWE Yy CTYACHTOB OCHOBHBIX TIOHATHN, 3HAHUU U
HABBIKOB B OOJIACTH TEOPETHUYECKHX OCHOB AHAIUTUYCCKOW XWMHHU, CUCTEMHBIX 3HAHUN
TEOPETHYECKHUX OCHOB COBPEMEHHBIX XUMHUYECKUX M (DU3UKO-XMMHUYECKHX METOJOB aHAJIM3a,
AHAJTUTUYCCKUX METOJUK M IPHUEMOB, CTaTHCTHYECKOW OOpaOOTKH pe3ysibTaTOB aHalW3a, a
TaK)Ke MPUMEHEHHUE YTUX METOJIOB JIJIsl aHAJIM3a KOHKPETHBIX IPAKTUYECKUX OOBEKTOB U Pa3BUTh
HaBBIKM IPAKTUYECKOTO HMCIIOJIB30BAHMUS TEOPETHUYCCKUX 3HAHUM I PEHICHUS KOHKPETHBIX
3aJ1a4.

1.2. 3amaun ocBOEHHUA JUCHHUILIHMHEBI:

- HW3yYeHUE TEOPETHUYECKUX OCHOB XHMHUYECKUX M HEKOTOPBIX (DU3MKO-XUMUYECKUX
METOO0B aHAJIN3A;

- O3HAKOMJICHHUE C MPUHIUIIAMH pabOThl OCHOBHBIX MTPUOOPOB, UCTIOIB3YEMbIX B (PU3UKO-
XMUMHUYECKHX METOIaX aHaIu3a;

- U3y4YCHHE METPOJIOTHYECKIX OCHOB aHAIMTUYECKON XUMHH;

- 03HAKOMJICHHE C METOJaMH, IIIMPOKO UCIOIB3YEMBbIMU B COBPEMEHHOMN aHaTUTHUYECKON
MPaKTHKE,

- J1aTh MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUU U IMYTSAX PA3BUTUS aHATUTHYECKOM
XUMHUU U QU3UKO-XUMUYECKUX METOJIOB aHAIN3a, UX POJIM B HAYKE U TEXHUKE;

- pa3BUTh CaMOCTOSITEIBHOCTh B TPHUOOPETEHHWH HAYYHBIX 3HAHUW U OIBITA
SKCTIIEPUMECHTAIBHON PaOOTHI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YyeOHasi JAUCHUILIMHA <«AHAJIUTHYECKAs] XUMHA U (PU3NKO-XHMHYECKHE
MeTOAbl AHAJIM3a» BKIIOUYEHA B O00sA3aTeNbHBIM TMepeyeHb AMCUMIUIMH 0a30BOMl dYacTu
o0Opa3oBaTeNbHOI MporpaMMmbl BHE 3aBHCHUMOCTHM OT €€ HampaBlIeHHOCTU (Tpoduiis).
Jucuunnuza peanusyercs B cootBeTcTBUU ¢ TpeboBanusmu ®I'OC, OIT BO u VII, no nanHomy
HaIPAaBJIEHUIO MTOJTOTOBKHU.

JlMcLMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUM AUCLUIUIMH «Martematuka», «®Pusuka», «OOmas u HeopraHuyecKas XHUMHUS»,
«Opra"uueckas XuMus», «XUMHUsI 3JIEMEHTOBY, TJIe OHU PUOOPETAIOT HEOOXOIUMBbIE 3HAHUS 110
CTPOCHHIO BEIIECTB M HAIPABICHHOCTH XMMHYECKUX IPOLECCOB, BBOAUTCS MOHATHE CKOPOCTH
XUMHUYECKHX peakuuil. [ ycBOEHHUs IUCHUIUIMHBI CTYACHT JIOJDKEH BJaJeTh XUMHUYECKON
TEPMHUHOJIOTHEH; TOHUMAaThb CMBICI XHUMHUYECKUX (OpMYT M CHMBOJOB, HWHACKCOB U
KOO(QQUIIMEHTOB B XMMHMUYECKUX YPABHEHUSX PEAKIMN; MMETh MPEACTaBICHUS 00 OCHOBHBIX
KJlacCaX HEOPraHMYEeCKMX M OpPraHMYECKHUX COCIMHEHUM; IIOHUMAaTh pA3IMuUe MEXIy
XUMUYECKUMU M (U3UYECKUMHU SBICHUSAMHU; UMETh MPEICTAaBICHUE 00 aTOMHO-MOJIEKYJISPHOM
YUEHUU; UMETh HABBIKM PEIICHUS IPOCTEHIINX pACUETHBIX 3aa4.

JlucuuiuinHa «AHQIWTHYECKass XUMHS M (U3UKO-XMMHUYECKHE METOJbl aHaIHU3a»
ABJIIETCS. OCHOBOTOJIAraroei s U3ydeHus psia oOlIeHayYHBIX U CIEIHUaIbHBIX AUCHUIUIMH,
CBA3aHHBIX ¢ xuMmued. [lpumepamu TakuxX AMCUUIUIMH sABIsAtOTCA: «Du3ndeckas XUMHUA),
«Komnougnas xumus», «Koppo3us u 3ammra MeTamuioB», «O0mas XuMudecKkas: TeXHOJIOTHS,
IZI€ MCIIONB3YIOTCS. YMEHHS M HaBBIKH, IIOJyYEHHBIC CTYJACHTaMU IIPH U3YYCHUH aHAIMUTHYECKOU
XUMUA W (U3UKO-XMMHUYECKHMX METOJIOB aHajHu3a, peIIeHUS pacuyeTHBIX 3a7ad, W



c(OpMHUPOBAHHBIE KOMIIETEHIIMH B ONPEIEICHUH BO3MOYKHOCTH M OCOOEHHOCTEH MPOTEKaHMs
XUMHYCCKUX ITPOLCCCOB.

3HaHI/I$I, YMCHHA W HaABBIKHU, IMOJMYYCHHBIC YUYalIUMCA IMPH HU3YYCHHU AOUCHHUIUIMHBI —
«AHaIMTHYECKAsT XUMHSI H (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IC MECTOAbI aHaJIHU3a» 6y,ZLYT HCO6XOIII/IMBI JJIsA
OCBOCHHMS MOCIIEAYIOIUX KypCcOoB 0a30BOr0 U MPO(PECCHOHATBHOTO HUKIA «DU3NUeCcKass XUMUS»,
«Konnougnas xumusy», «Koppos3us u 3amura Metamioy, «O0mmas XuMudecKkas TEXHOJIOTHS» U
Ip., a TaKKe INpU TMOATOTOBKE, BBIIOJIHEHUHM M 3allUTE€ KYPCOBBIX M  BBIIYCKHOH
KBAJTM(UKALIMOHHON paloT, NpH pPELICHUH HAay4YHO-UCCIIEAOBAaTENbCKUX 3ajad B Oyaymien
npodeCCHOHATILHOM 1eATEIbHOCTH.

CBsi3p JaHHOW JUCHMIUIMHBI CO CHEUalIM3alield 00ydYarollerocs peanu3yercs Ipu
pPacCMOTPCHUU XUMHUYCCKUX peaKHI/If/'I U IpoLeCCoOB C y4d4CTOM YCHOBHﬁ, U MCXAaHU3MOB HX
IMPOTCKAHUA, CBOMCTB OTACIBHBIX CHCTEM M MCTOAOB HCCICAOBAHUA H aHaJIu3a (1)I/I3I/IKO'
XUMHYCCKUX ITPOLECCCOB.

OCOOECHHOCTBIO JIUCUMILIMHBL  SBJSIETCS INPOBEJEHHE JA0OpaTOpPHBIX paboOT, dTO
IIO3BOJISIET MIPUOOPECTU CTYAEHTaM YMEHMs paboTaTh C XMMHUYECKUMH peareHTaMu, MOocyJoi U
npubopaMy, OCYLIECTBIATh XUMMUYECKHM SKCHEPUMEHT W NPOBOAMTH IEPBUYHbBIE Hay4YHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HHUM W HX II0O3HABATCIbHYHK) AKTHUBHOCTD. I[JI?I MOBBIIIICHUS TO3HABaTEIbHON
AKTUBHOCTU CTYACHTOB U HpHOGpCTCHI/Iﬂ HWMU NEPBHUYHBIX HABBIKOB HAYYHOI'O MCCIICOAOBAHMs, B
3TH JlabopaTopHble pal0OTHl BBEJAEHBI AJIEMEHTHl HAYyYHOI'O HCCIIEIOBAaHUS, Kak-TO: a)
CaMOCTOATCIIBHO BI)I6paTI) PCaKTUBBL JIsI MNPOBCACHHA PCAKIMKU, OLUCHUTL U OOBSICHUTD
HOJIy4EeHHBIH pe3yibTar; 0) OOBACHUTH MPOTEKaHUE OJITHOW PEeaKkLMU U He MPOTeKaHHe JPYrow,
Ha NEepBbIN B3I NOJOOHOH, peakliuy; B) MpeCcKa3aTh MPAKTUYECKOE 3HAYCHUE TOM WIIM MHOU
peaKIMU, CONPOBOXKAAIOLIEHCsS HEOOBIYHBIM AP (HEKTOM, U T.J.

Pabouas mporpamma AMCUMIUIMHBI «AHATUTHYECKass XUMHS U (PU3HKO-XMMUYECKHE
METOJbl aHaIMW3a» I WHBAIMIOB M JMIl C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 310pPOBBS
pa3zpabarbIBaeTCsl MHIUBUAYAIbHO C YYETOM OCOOEHHOCTEH MCUXO(U3MUECKOrO pa3BUTHS,
HHIUBHUIYAJIbHBIX BO3MOKHOCTEH 1 COCTOSHHUS 30pPOBbEA TaKHUX 06yan01uchsL

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Ipouecc wu3ydeHUs MOUCHUIUIMHBI (MOIyJnsl) «AHaIUTHYEeCKas XUMHS U (U3HKO-

XUMHUYECKHE METO/IbI aHaTIN3ay» HAIlPaBJICH Ha!

- (hopMHpOBaHKE AIEMEHTOB cilenyromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HATPaBIEHUIO MOATOTOBKY (criennanbHocTh) 18.03.01 «Xumuueckast TEXHOJIOTHS:

a) oomenpodeccuonansubix (OI1K): OIIK-2, 4, 5.

Taoauya 1 - @opmuposanue KomnemeHyuil OUCYUNIUHAMU

Haumenosanue

OUCHUUNIUH,

dopmupyrowux Cemecmpol, hopmuposanus KOMRemeHyull OUCYUNTUHAMU
KomMnemenuyuio

coemMecnno

1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
OIIK-2

HNudopmarnka
(51.5.2) v




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Maremartuka (b1.5.3)

OG6mias u
HEOpraHuyecKast
XUMUS

(b1.5.4)

AHanuTHYeCcKas
xumus 4 puszuxo-
XHMHUYECKHe MeTObI
anaju3a (b1.5.8)

WmxenepHas rpaduka
(b1.6.9)

XUMHUSA 3JIEMEHTOB
(B1.B.11)

®usuka (b1.5.12)

OpraHI/mecxaﬂ XUMUS
(B1.B.15)

Opranudeckasi XuMust

Il (B1.5.16)

WudopmannonHsie
texHojyoruu (b1.5.18)

[puxnannas
mexanuka (b1.5.20)

IIpouecce u
MEXaHHUYCCKUEC
anrmaparsl
XAMHAYIECKHX
TIPOU3BOJICTB
(b1.5.21)

dusnueckas XuMus
(B1.5.22)

JlakokpacouHble
nokpeitus (b1.5.24)

DIIEKTPOTEXHUKA U
MIPOMBIIICHHAS
AIEKTPOHUKA
(b1.5.26)

OOmast XuMHU4YecKas
texHonorus (b1.5.27)

Komonnnas xumus

(B1.5.10)

IloaroToBka k
MIPOIEIyPE 3AMUTHI U
3amra BKP (B3./1.1)

OIIK-4

AHanuTHYecKast
XUMHUA U pu3uKo-
XHMHUYeCKHe MeTObI
anajau3a (b1.5.8)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

IIpoueccer u
MEXaHHYECKHe
anmnapatsl
XUMHUYECKHUX
TIPOU3BOJICTB
(b1.b.21)

IlogroToBka K
TIpOIeType 3aIUTHI ’
samuta BKP (B3./1.1)

OIIK-5

AHaJIuTHYecKast
xumus 4 pusznko-
XHMUYECKHEe MeTObI
anaju3a (b1.b.8)

XUMHUSA 3JIEMEHTOB
(B1.B.11)

®usuka (b1.5.12)

Opranudeckasi XuMust

(B1.B.15)

OpraHI/mecxaﬂ XUMUS
Il (51.5.16)

IIpuknannas
mexanuka (b1.5.20)

IIpoueccel u
MeXaHU4YECKHe
anmnapatsl
XAMHAYECKUX
TIPOU3BOJICTB
(b1.B.21)

dusnueckass XuMHUs
(b1.b.22)

SHGKT‘pOTCXHI/IKa )5
MIPOMBIIIJICHHAsA
DJICKTPOHHKA
(B1.5.26)

IloaroToBka k
MIPOIEIyPE 3AMUTHI U
3amra BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUnIUHEe, COOMHECEHHbIX C NJIAHUPYEMbIMU PE3YTbMamamu 0C60eHUs

Koa n OueHo4YHbIE CPeACTBA
KO)] n HANMMCHOBAHUC
HaNMEeHOBaHHE HHIMKATOpA Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs 0 JUCHHUILIHHE Texymero IIpomeskyToUHOM
KOMIIETCHI MU JOCTUKCHUSA KOHTPOJIA aTTreCralumn
KOMIIETCHIIUA
HOIIK-2.1.
Hcnonvzyem
MmamemamuiecKue
Memoobl 01151 peulenust YMETb:
3a0ay - BBIOMpATh METOMBI
npogeccuonanbHou HCCIeqOBaHMs 00pa3ia
paqb 5 PR | g T AIETh:
essmenbHOCIuU B 3aBHCHMOCTH OT €T0
3HATD: - TEOPETUYECKUMU
HOIIK-2.2. arperaTHoro
- OCHOBBI METO/IOB 3HAHMSIMH B 00JIaCTH - KontponbHubie
OIIK-2. Cniocoben Hcnonvsyem COCTOSTHHUS,
XUMUYECKOT0 U (hU3UKO- METOJIOB XUMHUUECKOTO | BOMPOCHI K
HCIIOIb30BATh Qusuueckue memoouvl COZICpIKAHUS
XUMHYECKOT0 aHAJIA3a u usuko- OTYETaM I10
MaTeMaTHYECKUE, 071 peutenus 3a0ay AHAIM3UPYEMOTO
. |BemecTB, METOMBI XHUMHYECKOTO aHalli3a | J1abopaToOpHBIM Bompocs! k 3adery
¢busnueckue, GU3NKO- npogeccuonanvHou BEIECTBA U JIP.,
00paboTku BEIIIECTB, HABBIKAMH paboram (30 mmr)
XUMUYECKHE, oesimenbHoOCmuU OCYIIECTBIISTH
IKCIEPUMEHTAITBbHBIX paboThl Ha - 3amaHus K Bompocsl k 5k3aMeny
XUMHYECKHE METOIBI HOIIK-2.3. MPOOOTIOATOTOBKY,
JIAHHBIX, B TOM YUCJIE C AHAJTUTUYECKOM [IACbMEHHBIM (30 mr)
JUTS PELICHUS 3034 Hcnonvzyem pusuxo- BBIIIOJTHATE
N MPUMEHEHUEM 000pyI0BaHUH, KOHTPOJIbHBIM
npodeCCUOHANTBHOM XUMUYECKue Memoobl UCCIEN0BAHUS B
KOMITBIOTEPHOTO crocobamu 06paboTku | paboTam mo
JIEATEILHOCTH 0/ peutenust 3a0ay COOTBETCTBUU CO
. |mporpammHOro U TIPE/ICTaBIICHHSI paszzenam
npogeccuonanvbHou CTaHIaPTHBIMH
obecrieyeHus pe3yIbTaToOB
dessmenvbHocmu METOIUKAMH, -
HOIIK-2 4. o0OpabaTbeIBaTh ’
Hcnonvzyem Pe3yIbTaTHI
XUMUYecKue mMemoobl aHajau3a.
01 peutenus 3a0ay
npogheccuonanrbhol
OdesmenbHocmu




Koa n OueHo4YHbIE CPeACTBA
KO)I u HaAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTreCralmumn
KOMIIETCHIIUHU
OIIK-4. Criocoben
obecrieunBaTh
NpPOBENICHUE
TEXHOJIOTHYECKOTO
3HATD: BJAJIETD:
nporecca,
- OCHOBHBIC ITIOHATHUSA, - MCTOdaMHn
HCIIONB30BATh
HOIIK-4.2. CBSI3aHHBIE CO CPEJICTBAMU MIPOBEJECHUS - KontponbHbie
TEXHUYECKHUE . YMETb:
Hcnonvzyem U3MCPEHHUIA; bu3nIecKux BOIPOCHI K
cpencTsa s - UCIIONIB30BaTh o
mexHuuecKue - OCHOBHBIC (DM3HYCCKHE U3MEpPCHHUI; oTYeTaM Mo
KOHTPOJIS TEXHUYECKUE CPENICTBA
cpedcmea 0 BEJIMYIHEI U UX - m1a00paTOPHBIM
napaMeTpoB IUIsL KOHTPOIIS
KOHMPOJIA NPOU3BOIHBIC; IKCIIEPUMEHTANEHBIMU | padoTam
TEXHOJIOTUYECKOTO napaMeTpoB
. napamempos - CIIOCOOBI BHIPAKCHUS METOJIaMH - 3amaHus K
nporecca, CBOHCTB s TEXHOJIOTHYECKOTO
. MEXHOIO2UYeCK020 | KOHLECHTPALUHA H COCTABOB N OIpeieNICHUS MHCHMEHHBIM
CBIPBS U TOTOBO . nporecca, CBOHCTB
npoyecca, cgoticmg | (a3, OCHOBHBIC METOIbI . (bHU3NYECKUX U KOHTPOJIbHBIM
NPOAYKLHH, 9 CBIPBSI M TOTOBOH
CHIPbAL U 20MOBOU aHAJIU30B: BECOBEIE, (GHU3HKO-XUMHUUYECKUX | paboTaM mo
OCYIIECTBISITE MPOIYKIIUH .
npooyKyuuU ONTHYECKHUE, CBOJCTB CBIPHS U pasnernam
HN3MCHCHHUC
QJICKTPOXUMHUYCCKUE, MMPOAYKTOB €TO0
napameTpoB
(hU3UKO-XUMHUYECKHE nepepadoTKu
TEXHOJIOTHYECKOTO

nporecca npu
W3MEHEHHHU CBOMCTB
CBIPBSI




Koa n

OueHo4YHbIE CPeACTBA

KO)] u HaAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTreCralmumn
KOMIIETCHIIUHU
HOIIK-5.1. Cnocoben | 3HATD: YMETb:
ocywecmenams OCHOBBI METOZIOB oA0UpPaTh METOBI
9KCHepUMeHmMabHble | KOMAYeCTBEHHOTO HCCIIEIOBAaHUS
- KontpomnsHsle
uccnedosanus u OTIpEJICTICHUSI BEIIECTB, 00pas3IOB U BEIIECTB B BOTPOCH! K
UCNbIMAHUA O MPUHIIMUIIBL, JIe)KaIINe B 3aBUCHMOCTH OT
. PHHI ’ IlI BJIAJIETD: oT4YeTaM 110
OIIK-5. Cnoco6en 3A0aHHOU MemoouKe, |OCHOBE XUMUYECKUX U KJ1acca, YACTOTHI,
TEOPETHYECKUMH 71a00paTOPHBIM
OCYILECTBIIATH npo6ooums (PU3MKO-XMMUYECKUX (ha3oBOro coCTOsIHUS
3HAHUAMH B 00JacTH | paboTam
IKCTIEPUMEHTAJIbHbIC Habniodenus u METOJIOB aHaJIN3a, poOsI ¥ Jp.,
XUMMYECKOTO aHanu3a | - 3aJaHus K
UCCIIeIOBAHUS U U3MepeHus ¢ yuemom |0cOOCHHOCTH OCYILECTBIISTD
N u (¢u3nKO- | MUCBMEHHBIM
UCIIBITAaHHS 10 mpebo6aHull MmexHuky |ACTIONb30BAHUS npoOOIIOATOTOBKY,
. XUMHUYECKUX KOHTPOJIbHBIM
3aaHHOW METOJIHKE, beszonacrnocmu, METOZOB JJIs aHAIHM32a BBINOJIHATH aHAJIN3 B
METOJIOB paboram 1o
MPOBOUTH obpabamvieams u Pa3IMYHBIX 0OBEKTOB COOTBETCTBHU C
. HCCIIEOBaHNS U | paszmenam
HaOJIIOICHUS U uUHmepnpemuposamsy | HCCICIOBaHMS; IPaBUiIa | BEIOpaHHOM 060a6OTKH
U3MEPEHHUS C YUSTOM | IKChepumenmanbuble |paboThl B IAOOPATOPUH B | METOAUKOI; p
. pE3yJbTaTOB aHAIN3A,
TpeOOBaHUIl TEXHUKH danHble LIEJIOM U C - paboTaTth ¢
HaBBIKAaMU pabOTHI C
Oe3omacHoCTH, AHAJTMTHYECKUM XMMHUUYECKHUMHU - KonTposnbHbie
. | aHaTUTHYECKUM
o0pabaThIBaTh 1 000opyIOBaHUEM U peakTUBaMu, NOCYIO0it BOIPOCHI K
N obopynoBaHreM u
UHTEPIIPETUPOBATH HOIIK-5.2. [Iposooum |1noCyno B 4aCTHOCTH; U 000pyIOBaHKEM, HbaBIaMK pabore ¢ | CTIETAM 1o
9KCIEPUMEHTAIbHbIE HeobxX00uMble METOBI 00pabOTKH U HEOOXOTUMBIMH IS TSXHHqGCKOﬁp 71a00paTOPHBIM
JTaHHBIE Haboenus u MpeJCTaBICHUS BBINTOJTHEHUS OKyMeHTawHeli pabotam
usmMepenusi ¢ yuemom | pe3ysIbTaTOB aHAIN3a XMMHYECKOTO 1 ™ ' - 3aganus K
mpeboganuti mexwuky |000pyIOBaHUEM U (U3UKO-XHMMHUYECKOTO MHUCbMEHHBIM
bezonacrnocmu MOCYZA0H B YaCTHOCTH; HCCIIEIOBAHMUS; KOHTPOJIbHBIM
MeTOABI 00paboTKH U o0pabaTbIBaTh paboTam 1o
MPE/ICTABIICHUS Pe3yIbTaThI pasaenam
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Koa n OueHo4YHbIE CPeACTBA
Kon n HAHMMEHOBaHUe
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
KOMIIETeHIH U AOCTHKEHUS KOHTPOJIA aTrecTauMu
KOMIIeTEHIIUH
PE3yJIbTAaTOB aHAJIN3a HUCCJIICAOBAHUA, B TOM
YHUCJIC C IOMOIIBIO
CIICHHUAJIN3UPOBAHHOTO - KOHTpOJ'IbeIe
KOMIBIOTEPHOT'O BOIPOCHI K
HOIIK-5.3. MIPOrPaMMHOTO OoTYeTaM 1o
Obpabamvisaem u obecrieueHusl, 11a00paTOPHBIM
unmepnpemupyem 0opMIIAITH pabotam
noayueHHvle pe3yabpTaThl aHAIN3a B - 3ajaHus K
IKCnepumernmaibHole COOTBETCTBUU C IIMCbMCHHBIM
oamnHvie YCTAHOBJICHHBIMU KOHTPOJIbHBIM
NIpaBHJIAMH, paboTam 1o
HWHTEPIPETUPOBATH pas3zaenam
TOJTYYCHHBIC
pe3yJIbTaThl
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast Tpyao&éMKOCTh AuCHUILINHBI cocTaBisieT 10 3agernpix emuHui, 360 dwacos,
pacripe/ielieHie 4acoB 110 BUAaM padOT CeMecTpaM MpeICTaBICHO B Tabmwuie 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMKocTh B Hac
Bua y4eOHoii padboThI Bcero B T.4. [10 ceMecTpaM
4aC0B S cem
C HCIOJIb30BAaHUEM 3JIEMEHTOB

@opMaT u3y4yeHHs TUCIUIIHHBI

AJIEKTPOHHOT'O O0YYEHUs
OO0mas Tpy10éMKOCTDb TUCHUIUIHHBI 0 y4eOHOMY 360 360
TUIaHy
1. KonTakTHas padora: 23 23
1.1. AyauTopHas pa6oTa, B TOM YHucJe: 16 16
3aHATHUSA JCKIHOHHOTO THMa (J]) 8 8
3aHsTus ceMuHapcekoro tuna (I13-cemunapsi,
MPAKTUYECKHE 3aHATHUS U JIP)
naboparopusie paboTsl (JIP) 8 8
1.2. BHeayauTopHasi, B TOM YHcJe 7 7
KkypcoBas pabdota (mpoekt) (KP/KII) (koncynbTanus,
3aIuTa)
TEKYIUI KOHTPOJIb, KOHCYJIbTALUHU MO AUCIUIIIUHE 5 5
KOHTaKTHasi paboTa Ha IPOMEXYTOYHOM KOHTPOJIE 5 5
(KPA)
2. CamocTrosiTesabHas padora (CPC) 328 328
pedepat/scce (MOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHast paboTa 30 30
kypcoBas pabota/mpoekT (KP/KII) (moaroroska)
CaMOCTOATCJIIBHOC U3YyYCHUEC PA3/ICTIOB, CaMOIIOATOTOBKA
(Hpopa60TKa 1 MMOBTOPCHUEC JICKIITMOHHOT'O I\\'/IaTepI/Ia.]'Ia u 298 298
Martepuralia y‘{€6HI/IKOB u y‘IC6HBIX HOCO6I/II/I, IIOArOTOBKA K
J'Ia60paT0pHLIM 1 MIPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYM U T.Z[.)
IToxroroBka K 9k3aMeHy (KOHTPOJIb) 9 9
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyunIuHbl, CMPYKMypUpoanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonTakrHasn

(KOHTpoOJIHpYyeMbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue

pe3yabTaThl % E o HCIO0JIb3yeMbIX B paMKax pa3paboTanHoro

OCBOEHMSI: H 9 2ol & D) s &g p— AKTHBHBIX H IIpakTHYecKOi DJ1eKTPOHHOI 0
HMEHOBAHHU B, TEM c 2
kox YK; OIIK; IIK AMMEROBAHHE PARETOB, T i Z = § = E E’ o na HHTEPAKTHBHBIX MOATOTOBKH Kypca
- o ~'\ o
H HHIHKATOPBI = 5 A E E § & (93 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= o 12
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i B |8 = E‘ 8| O =
=

5 CEMECTP
OIIK-2: Pa3nen 1 [TorsaTre 00 aHATUTHICCKOW XUMHUH. METOIbI KA4ECTBEHHOTO U KOJIMYSCTBEHHOTO aHAIHM3a
HOIIK-2.1
MOIIK-2.2 Tema 1.1. OCHOBHBIE OHATHUS CAMOCTOSTEIEHOE
HOIIK-2.3 aHanmuTHYeckoi xumun. COBpeMEHHOE 6 U3y4EeHHE TEMbI rpynnosas
NOIK-2.4 COCTOSIHUE U TIEPCIIEKTHUBBI Pa3BUTHUSA [1.1] cTp. 24-124, [1.3] KOHCYJIBTAIHsI, BEOUHAp
OIK-4 AHAMTHYIECKOH XUMUH cTp. 6-53
HOIIK-4.2
OIIK-5 CamocTosiTesibHasi padoTa no 6
HOITK-5.1 ocBoenmio 1 paznena
HOIIK-5.2
HOIIK-5.3 Hroro no 1 pazneny 12
OIIK-2: Pa3nen 2 KauecTBeHHBIN aHAIN3
Eggig; Tema 2.1. OCHOBBI CEpPOBOIOPOTHOTO 0.5 6 MOATOTOBKA K JICKI[USM

ME€TOJa aHaJInu3a

[1.3] crp. 288-299
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

NOIIK-2.3
NOIIK-2.4
OIIK-4

NOIIK-4.2
OIIK-5

HOIIK-5.1
NOIIK-5.2
NOIIK-5.3

HaumeHoBaHuUe pa3aenos, TeM

Bunel yueonoi padoTsl

KonTakTHas
padora

CamMocTosiTeILHAS
paéoTa cTyIeHTOB

Jleknumn, yac
JlabopaTopHbie
pa6oThl, 4yac
IpakTnyeckune
3aHSITHSA, YacC

(CPC), uac

Buxg CPC

HaumenoBanme
HCMO0JIb3yeMbIX
AKTUBHBLIX U
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TEXHOJOI'MHA

Peanuzanus
B paMKax
IIpakTuyeckoit
TOATOTOBKH
(TpyaoeMKocTh B
13
Jacax)

HaunmenoBanue
pa3padoTaHHOro
DJIeKTPOHHOT0
Kypca
(TpyaoeMKoCcTh B

14
yacax)

JlaGopaTopHuas padora 2.1.
XapakTepHbIe peakIii Ha KaTHOHBI U
AQHUOHEI

IIOATrOTOBKA K 3aHATHIO

[3.1]

o0y4eHHe Ha OCHOBE
IKCIIEPHUMEHTa,
HCCIIeIOBATEIbCKUH
METO/,
TEXHOJIOTHS
BBITIOJTHEHUSI
1abopaTOPHBIX 3aTaHHH
B MaJIbIX TPYIIax

JlaGopaTopHuas padora 2.2. [IpoOHBIH
AHaJIU3 KaTUOHOB TPEThEH IPYIIIIL

IIOATrOTOBKA K 3aHATHIO

[3.1]

o0yJeHHe Ha OCHOBE
IKCIIEPUMEHTA,
HCCIIEI0BATEILCKUI
METOI,
TEXHOJIOTHS
BBITIOJTHEHUS
1ab0paTOPHBIX 3aIaHHH
B MaJIBIX TpyIIax

JlaGopaTopHuas padora 2.3. AHanu3
cyxoi cmecu

IIOATOTOBKA K 3aHATHUIO
[3.1]

o0yJ4eHne Ha OCHOBE
IKCTIIEPUMEHTA,
HCCIIEI0BATEILCKUI
METO/I,
TEXHOJIOTHS
BBIIIOJTHCHU S
71a00PATOPHBIX 3aIaHUI
B MaJIBIX TPyIIax

Tema 2.2. AHaIH3 NPUPOTHBIX U
TEXHUYECKHX BEIIECTB M UX CMeCeH

0,5 6

IIOATOTOBKA K JICKIIUAM
[1.1] ctp. 288-297
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
OCBOEHMSI: o Solgou|52E AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM ) é R| g S| = i =: Buxg CPC
koa YK; OIIK; ITK 5 25|87 S50 MHTEPAKTHBHBIX MOATOTOBKH Kypca
- | 5 &
H HHIHKATOPBI E s 2 E E § £ 6 06Pa3OBaTeJ1L]]-g,IX (prJloeMlcolcaTL B (prnoeMK(;sz B
) .
IOCTHKEHHUS % é" § § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMITIeTeH Il B | S = é‘ 8| O =
=
CamocrosTeabHast padoTa 1o BBITOHCHHC
nomamrHux KP
OCBOEHMIO 2 pa3jena: 12
(110 BEIGODY
AOMAIIHAS KOHTPOJIbHas padoTa npenonasarens) [3.3]
Hroro no 2 pazneny 1 3 48
Pa3gen 3 3HaueHNE XMMHYIECKOTO PAaBHOBECHS B AHATUTHICCKON XHUMUHU
. CaMOCTOATENBHOE
OIIK-2: Tema 3.1. 3aK0H JEUCTBYIOIUX Macc U 6 rpymnoBas
T HN3Y4YCHHEC TCMbI
HOIK-2.1 €ro 3HaYCHHUE B AaHAJTUTUYCCKON XUMUU [ };I]I crp. 68-82 KOHCYJIBTAIMs, BEOHHAD
HOIIK-2.2 Tema 3.2. Teopust cUIBbHBIX CAMOCTOSTENLHOE
HOIIK-2.3 3JIEKTPOIUTOB. AKTUBHOCTD 6 H3YYCHHE TEMBI IpYIIOBast
HOIIK-2.4 JJIEKTPOIHUTOB, KO3 PHUIIHEHTEI [1.1] ctp. 130-147, KOHCYJIbTAIMs, BEOMHAD
OITK-4 aKTUBHOCTH ¥ HOHHAs CHJIA PACTBOPA [1.3] ctp. 54-67
HOIIK-4.2 CamocrosTejbHas paéora no BI’IHOHHeHHf(P
- JTOMAIITHUX
OIIK-5 0CBOeHMIO 3 pa3aena: 12
UOIIK-5.1 [3.3] o BBIGOPY
AOMAIIHAS KOHTPOJIbHas padoTa nperioasarens)
HOIIK-5.2 P
MOIIK-5.3 HToro no 3 pazneny 24
OIIK-2: Pa3gen 4 PacueTbl XHMHYeCKHX PABHOBeCHI
HNOIIK-2.1 JIEKIUSA-00BSICHEHHUE C
NOIIK-2.2 Tema 4.1. PaBHOBECHE B pacTBOpax 0.25 4 [IOATOTOBKA K JIEKLUSIM YaCTUYHBIM
MOIK-2.3 KHCJIOT ¥ OCHOBAaHUMI ' [1.3] cTp. 68-82 npuBiedeHneM GOpMBI
IIUCKYyCCHH, Oece bl
HOIIK-2.4 V!
OHK 4 J'IeKIII/IH'O6’I>SICHeHI/Ie C
Tema 4.2. PaBHOBecHe B pacTBOpax 0.25 4 MOATOTOBKA K JIEKI[HAM YaCTUYHBIM
HOIIK-4.2 conent ' [1.3] cTp. 84-108 MpUBIICYCHHEM (HOPMBI
OIIK-5

JCKyccuu, 6ecenpl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl N = B HCI0JIb3yeMBbIX B paMKax 5 pa3paboTaHHOrO
OCBOEHMSI: HaumenoBate pasieiios, Tem D) E 9 E g E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox YK; OIIK; IIK o s : 2 : g 5 ) MHTEPAKTHBHBIX NOArO0TOBKH Kypca
M MHAUKATOPBI E i 2 E = § E ?3 06pa30BaTeJ11>]]-g>lX (pr)loeMKolcaTL B (przloeMK(;ZTl, B
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT i gacax) gacax)
KOMIETeH i S SR E8C=
HOIIK-5.1 JIEKIUS-00BSICHEHUE C
HOTIK-5.2 Tema 4.3. Homorpammsl 3Ha4enuii pH, 0.25 6 MOJTOTOBKA K JICKIIHSM JaCTHIHBIM
UOIIK-5.3 CTEIEHEeW JUCCOLMAUU U TUAPOIIN3a ' [1.3] cTp. 84-108 IIPUBJICYCHUEM (HOPMBI
IICKyccuH, Oecenbl
CaMOCTOSTEIIBHOE
Tema 4.4. PaBHoBecHe B Oy(hepHBIX 8 M3YYCHHE TEMBI rpymnIoBas
pacTBopax [1.1] ctp. 156-161, [1.3] | xoHCymbTAIWSL, BeOHHAD
crp. 84-108, 135-141
JIeKIUA-00bCHEHHUE C
Tema 4.5. PaBHoBecue B T€TePOreHHBIX 0.25 6 MOJATOTOBKA K JIEKI[USIM YaCTUUHBIM
crcTeMax ' [1.1] ctp. 210-231 HpHUBIeYeHHeM (GOpMEI
IICKyccuH, Oecenbl
CamocrosiTeJibHasi padora no BRITOMHEHHC
nomamrHux KP
0CBOeHMIO 4 pa3aena: 10
(110 BEIGOPY
AOMALIHASA KOHTPOJIbHas padoTa npenoniasarens) [3.3]
HToro no 4 pazneny 1 38
OIIK-2: Paznen 5 CymiHOCTh TUTPUMETPUUECKOTO aHAIM3a
HOIIK-2.1 JIEKIUA-00BACHEHHE C
UOIIK-2.2 Tema 5.1. Cymnocts 05 6 MOJrOTOBKA K JIEKIIUSIM YaCTUYHBIM
UOIIK-2.3 TUTPUMETPUYECKUX METOOB aHAIH3a ' [1.1] cTp. 125-210 MPUBJICYCHUEM (HOPMBI
I/IOHK'24 HI/ICKyCC(I;II/I, 66C€Z[I)I
JICKIIUA-OOBACHCHUC C
ggﬁﬁ 40 Tema 5.2. Metponorudyeckas o0paboTka 05 6 MIOJTOTOBKA K JIEKIIHAM YACTHYHBIM
o pe3yIbTaToOB ' [1.1] cTp. 125-210 MpUBIICYCHHEM (DOPMBI
OIIK-5 JCKyccuu, 6ecenpl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI P % g o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
= .
OCBOEHUS: H © E u|l 2ol 3 & AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
] ] -
ko1 VK; OIIK; IIK AUMEHOBAHHE PALEIOB, TEM = | £ 8 § & E E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
M MHAUKATOPBI = E E E S5 = 6 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =2 a2 g8 .
JIOCTHKeHUS % é"% = = § = = TeXHo.Horlml2 Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
HOIIK-5.1 CaMocTosiTeJbHasi padoTa no BHHOHHeHH;P
- OMAaIIHUX
VOIIK-5.2 OCBOEHMIO 5 pazgena: 6 A 5
HOIIK-5.3 (1o BBIOODY
AOMAIIHAS KOHTPOJbHas padoTa nperiogasarens) [3.3]
Hroro no 5 pasneny 1 18
Pasnesn 6 MeToapl TATPUMETPUYECKOTO aHATU32
CaMOCTOSTEIBHOC
Tema 6.1. KuciioTHO-OCHOBHOE H3YHCHHE TCMbI rpymnmosas
5 6 [1.1] ctp. 125-147, [1.3]
OIIK-2: TUTPOBAHUE ctp. 110-141, [1.4] crp KOHCYNbTAIH, BEOUHAP
MOIIK-2.1 68‘?'13 s P
HOIIK-2.2
o0yJeHHe Ha OCHOBE
HOIIK-2.3 9KCTIEPUMEHTA,
HOIIK-2.4 =
JIaGopaTopuas paora 6.1. HCCIIE/OBATCIBCIHH
OIK-4 IIpuroToBiieHre pacTBOPOB K METO, 1 6 TOATOTOBIA I SAHATHIO METOZ,
HOIIK-4.2 pv p P oy [3.5] TEXHOJIOTHS
OIIK-5 HeUTpaJin3aluu BBITIOJTHEHUS
UOIIK-5.1 71a00PATOPHBIX 3aJaHHMIT
HOIIK-5.2 B MaJIBIX IPYIIIax
HOHK'S 3 CaMOCTOATCIBHOC
Tema 6.2. OKucIUTEIHHO- HBYHCHHC TOMEI
6 [1.1] ctp. 166-190, [1.3] FPYHIHOBad
BOCCTaHOBUTEIBHOE TUTPOBAHUE crp. 146-176, [1.4] e1p KOHCYJIbTaluUsl, BeOUHap
134-208
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Bunel yueonoi padoTsl
Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E . HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: H D) E ol 2 g T AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xon YK: OTIK; TIK anMeHOBaHHe Pa3iesioB, TeM - 2 s § & E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI = E é E E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § k§ = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
o0y4eHHe Ha OCHOBE
9KCIIEPHMEHTA,
JlaGoparopnas paGora 6.2. HCCIIeI0BATENbCKHI
HepMaHFaHaTOMeTpI/I‘-IeCKOC 1 6 IIOATrOTOBKA K 3aHATHIO MCTOH,
omnpenaeneHue Kenesa B conu Mopa u [3.5] TEXHOJIOTHS
6pr0MaTa BBINIOJTHEHUSA
1abopaTOPHBIX 3aTaHHH
B MaJIBIX IpyIIax
CaMOCTOATCIIIbPHOC
H3YUYCHUEC TEMBI
Tema 6.3. KomIutekcoHOMeTpHS 6 [1.1] etp. 190-210, [1.3] FpymoBai
KOHCYIIbTalusl, BeOUHAp
ctp. 179-219, [1.4] ctp.
209-244
o0yJeHHe Ha OCHOBE
OKCHIEPUMEHTA,
JlaGoparopHas padora 6.5. HCCIIeI0BATENBCKUH
KOMHHCKCOHOMeTpI/I‘IeCKOC 1 6 IIOArOTOBKA K 3aHATHIO MCTOH,
OTIpeJIeNIeHUE COJTM MeU U 001ei [3.5] TEXHOJIOTHs
KECTKOCTHU BBITIOJIHCHHAS
71ab0paTOPHBIX 3aTaHHH
B MaJIBIX IPYIIIax
CamocTosiTeJibHasi padoTa nmo BRITOMHCHHC
nomamHux KP
OCBOEHHIO 6 pa3nena: 6
(110 BEIOOPY
JAOMAIIHASA KOHTPOJIbHAsi padoTa npernoasarens) [3.2]
HToro no 6 pazneny 3 42
OIIK-2: Pa3znen 7 OO1mias xapakTepucTrka GU3NKO-XMMHUYECKHX METOIOB U (PU3NUECKUX (MHCTPYMEHTAIbHBIX) METO/IOB aHAJIH3a
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: H D) E ol 2 g T AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMeHOBaHHe pPa3/ieJio a
ko1 VK; OIIK; IIK Pa3aciIos, TeM = | £ 8 § & E E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- | &5 -
H HHIHKATOPBI = g2 L E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= T )
JIOCTHKeHUS % é"% = = § = = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMITIeTeH Il B |8 &30 =
= =
HOIIK-2.1 Tema 7.1. Knaccupuxaius pusuxo- CamOCTOATEIILHOC [PYIIIOBas
HOIIK-2.2 XUMHYECKUX METOJI0B aHanu3a. Ux 6 U3YYCHHE TEMBI pyn
KOHCYJIBTAIMs, BeOUHAP
UOIIK-2.3 XapaKTCPHUCTHKA [1.2] cTp. 12-27
HOIIK-2.4 Tema 7.2. Kinacchuukansgu Gu3naeckux CaMOCTOATENbHOC rpymoBas
OIK-4 (MHCTPYMEHTAIBHBIX ) METOAOB aHAJIH3a. 6 U3yYEHHUE TEMBI o
Hx xapakTepucTHka [1.2] cTp. 12-27 KOHCYIbTALIA, BEOUHAP
NOIIK-4.2 . -
OIIK-5
VOIIK-5.1 Hroro mo 7 pa3gery 12
HOIIK-5.2
HOIIK-5.3
Pasznen 8 Onruyeckre METOLI aHAIM3A
IOJArOTOBKA K JICKIIUAM
Tema 8.1. dotomeTpus 1 6 1.2] cp. 84-129, [1.3
OIIK-2: P [1.2] etp [1.3]
cTp. 520-523
HOIIK-2.1 JlaGopaTopHuas padora 8.1.
HOIIK-2.2 DOTOKOJIOPUMETPUUECKOE OIPEEICHIE 1 8 E: EEOTOBKa K SAHATHIO
HOIIK-2.3 COJIeH HUKeIIS, MeIH U JKelie3a '
HOIIK-2.4 = "
Tema 8.2. DMUCCHOHHBIH CIEKTPaIbHBIHA 05 6 IIOATOTOBKA K JICKIUAM
OIIK-4 aHam3 ’ [1.3] cTp. 518-520
HOHK-42 J'IeKIII/IH'OGLSICHeHI/IC C
OHK'5 IMOATOTOBKA K JICKIITUAM ACTHYHBIM
Tema 8.3. Dayopumerpust 0,5 6 [1.2] cTp. 131-145, [1.3]
NOIIK-5.1 TpUBJICYCHHEM (HOPMBI
cTp. 586-591
HOIIK-5.2 TIUCKYCCHH, Oece bl
UOIIK-5.3 . 6a A ; § HOATOTOBKA K JICKIAM JIEKIUSA-O0BSICHEHUE C
) ;;:11 ; 4. ATOMHO-aJICOpOLIMOHHBIN 1 6 [12] crp. 29-82, [1.3] qeaceTmeng
IIPUBJIICYHCHUEM
cTp. 586-591 pHpa OPMEL
TICKyccuH, Oecembl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHUS: © Solgou|52E AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM s 282 2| 287 Bua CPC
ko1 YK; OIIK; IIK i = E_ AEEARE G‘ A HHTEePAKTHBHBIX NOAr0TOBKH Kypca
H HHIHKATOPBI = g E E E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ° N
JIOCTHKeHUS % é"% = = § = = TeXHo.norlml2 Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
CamocrosTeabHast padoTa 1o BHHOHHeHH;P
OMAaIIHUX
OCBOeHHIO 8 pa3zena: 10 ?3 8] (110 BEGOpY
AOMAIIHAS KOHTPOJIbHasI padoTa npernoasarens)
Hroro mo 8 pazmery 3 1 42
Pa3nen 9 DnekTpoXHUMHUYECKHE METOIbI aHATHN3a
IIOArOTOBKA K JICKIIUAM
Tema 9.1. TloTeHIIMOMETPHUA 0,5 6 [2.1] cTp. 271-283, [1.2]
cTp. 146-182
. JIaGoparopnas pabora 9.2 odopmnenue oruera JIP
OIlK-2: [ToTeHIOMETPUYECKOE THTPOBAHUE 1 8 [3.7] KOJUIOKBHYM
HOIIK-2.1 coJjieii MHKA, aJTIOMMHUS WIIH JKeJle3a '
HOIIK-2.2 JIEKIUA-00BACHEHHE C
IIOArOTOBKA K JICKIIUSAM HYaCTUYHBIM
MOIIK-2.3 Tema 9.2. KorgykromeTpus 0,5 6
NOIK-2.4 [1.2] cTp. 183-202 npuBJiedeHHeM HOPMEI
' IICKyccuH, Oecenbl
I1K-4
I(/)IOHK 4 2 IIOArOTOBKA K JICKIIUSAM
o Tema 9.3. BonsTaMnepoMeTpus 0,5 6 [2.1] ctp. 283-290, [1.2]
OIK-5 c1p. 203-221
HOTIK-5.1 JICKIUA-00BACHEHHE C
HOIIK-5.2 T 9.4. K 05 6 MOATOTOBKA K JIEKIHSAM YaCTUYHBIM
=J. . CTp. - IIPUBJICYCHUEM (POPMEI
HOIIK-5.3 ema 9.4. KynonomeTpus , [13] c1p. 592-593 0 dop
JICKyccuu, 6ecenpl
CamocTosiTeJibHasi padoTa nmo BHHOHHeHHf(p
OMaIlTHUX
ocoeHuio 9pasznena: 6 A

AOMANIHSSI KOHTPOJbHas padoTa

[3.8] (o BeIOODPY
[PeToIaBaTest)
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHMS: o Solgou|52E AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM < é 2l zgs| & = Buxg CPC
ko1 YK; OIIK; IIK > = = 187850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = g E E E § s 6 o0pa3oBaTelbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= ° N
JIOCTHKeHUS % é"% = = § = = TeXHo.Horlml2 Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
Hroro mo 9 pazuery 2 1 38
Pazgen 10 [Ipyrue MeToas! aHaImM3a
CaMOCTOATECIIBHOC
Tema 10.1. XpomaTorpaduueckne 5 M3YYCHHE TEMBI TpYIIoBas
METO/Ibl aHAJIN3a [1.2] ctp. 222-269, [2.1] | koHCynbTAIMS, BEOUHAD
cTp. 292-325
OINK-2: CaMOCTOSITENIbHOE
VOIIK-2.1 Tema 10.2. Macc-ceKTpOCKOITMYECKUH 5 M3Y4CHUC TCMBI TpyHIOBas
HOIIK-2.2 METO]l aHaIIn3a [1.2] ctp 269-306, [2.1] | koHCynBTaLNs, BEOHHAD
HOIIK-2.3 crp. 326-354
HOIIK-2.4 CaMOCTOATENLHOE
OIIK-4 Tema 10.3. Paguomerpuueckue MeTObI 5 H3y4EHUE TEMBI rpymnmnoBas
UOIIK-4.2 aHaau3a [1.2] cTp. 270-288, KOHCYJIbTAIHsI, BEOUHAP
OIIK-5 [2.1] cTp. 366-369
CaMOCTOSATECIIIbPHOC
HOIIK-5.1 Tema 10.4. SInepHblii MATHUTHBIIH 5 S TpynnoBas
MOIIK-5.2 pe3oHaHC [1.2] ctp. 318-329 KOHCYJIbTalVsl, BEOUHAP
HOIIK-5.3 CamocrosTebHast padoTa no
ocBoenmio 11 pasaena: 4
AOMANIHSSI KOHTPOJbHas padora
Hroro no 11 pazgeny 24
HTOrOBbIe KOHTPOJIbHAs padoTa 30
HUTOTI'O no gucuuninxe 8 8 328
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymumii KOHTPOJIb OCYIIECTBISAETCS 110 BCEM BUJAM y4eOHOTO IIpoliecca: TECTUPOBAHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBblie KOHTPOJIbHBIC 3a/laHUdA HJIU HHbIC MaTeEpHalJbl, HQOGXOHI/IMBIe AJIs1
OICHKH 3HaHHfI, yMeHI/Iﬁ M HABBIKOB " (HJII/I) OonbITa 1€eATCJIbHOCTH

Bonpochl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYCCKUM U J1abopaTopHbiM 3ansatusM [3.1 — 3.13], npencrasieHHbIx B 11. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

[Ipy nmpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) YCIIEBAEMOCTb CTYIEHTOB OLICHUBAETCS I10
nATHOAIIBHON CUCTEME: «OTIINYHOY, «XOpouIo», «yZIOBJIETBOPUTEIILHO»,
«HEYAOBJIETBOPUTEIBHOY.

OTinuHO «5» — JaH TOJHBIN, Pa3BEPHYTHIM OTBET HA IOCTABJICHHBIN BOIIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 OOBEKTE, JOKA3aTeNbHO PACKPBITHI OCHOBHBIE
IIOJIOKEHUS ~ TEMbl; B  OTBETE  IPOCJIECIKMUBACTCA  4YETKasg  CTPYKTypa, JIOTMYECKas
IIOCJIEIOBATEIbHOCTh, OTPaXKarollasi CYIIHOCTb PAaCKpPBIBAEMBIX IOHATHM, TEOPUH, SBICHUM.
3HaHue 00 00BEKTE JEeMOHCTPUpPYETCs Ha (OHE MOHMMAHMs €ro B CUCTEME JAHHOM HayKu U
MEXIUCLUUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HAyKH,
IOKa3aHa COCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

Xopo1o «4» — J1aH IMOJIHBIM, pa3BepHYTHIIl OTBET HA MOCTABJIECHHBIN BOMNPOC, MOKA3aHO
YMEHME BBLIEIUTH CYLIECTBEHHBIE M HECYLICCTBEHHBIE INPU3HAKH, NPUYUHHO-CIIECICTBEHHBIC
cBsa3u. OTBET 4YETKO CTPYKTYPHUpPOBAaH, JIOTMYEH, H3JIO)KEH B TepMHMHAaX Hayku. OpjHako
JIOMYILIIEHbl HEe3HAYMTENIbHbIE OIIMOKM WJIM HEJOYEThl, UCIPABIEHHBIE CTYJEHTOM C IOMOIIbIO
«HaBOJSIINX» BOIIPOCOB;

VY I0BIETBOPUTENBHO «3» — JaH HEINOJIHBIM OTBET, JIOTHKA M IOCJIEJOBATEIbHOCTD
M3JI0’KEHUSI UMEIOT CYIIECTBEHHbIE HapylleHus. JlonyieHsl rpyobie OUIMOKHU MPpH ONpeaeIeHUN
CYILIHOCTHU PACKPBIBAEMBIX IIOHATHI, TEOPHUH, SIBJIICHUH, BCIEACTBHE HETOHUMAHUS CTYIEHTOM UX
CYILIIECTBEHHBIX M HECYLIECTBEHHBIX INPU3HAKOB U CBs3eil. B 0TBeTE€ OTCYTCTBYIOT BBIBOABI.
YMeHHe pacKpbITh KOHKPETHbIE MNpPOSBIECHUS OOOOIIEHHBIX 3HAHMM He Moka3zaHo. PeueBoe
odopmiieHHEe TpeOyeT MOMPABOK, KOPPEKIIUH;

HeynoBneTBopUTenpHO «2» — CTYyIEHT NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB
npeaMeTa, He YMEET JeJlaTh apryMEHTUPOBAaHHBIE BBIBOJBI M IPUBOJIUTEH MPUMEPHI, TOKA3bIBAET
ciaboe BiaJieHue MOHOJIOTHUECKON peublo, He BIIaIeeT TEPMUHOJIOTHEN, POSBISIET OTCYTCTBUE
JIOTUYHOCTH M TOCJIEI0BaTeIbHOCTH M3JI0OKEHUS, JellaeT OIIMOKU, KOTOpble HE MOMKET
WCIIPABUTH, AK€ IPU KOPPEKIIMH MTPENOJaBaTeNEM, OTKAa3bIBAETCS OTBEUATh Ha 3aHATHH.
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Taobauya 6 — Kpumepuu oyenusanus pezyivmama 00yueHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMMCHOBAHHEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3yJbTaToOB 00y4eHHs

Ornenka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

Ornenka
«YIOBJIETBOPUTEILHO» /
«3aUTCHO»
60-74%

OT max peUTHUHrOBOH
OLICHKH KOHTPOJISI

Ornenka
«xopouo» /
«3a4TEHO
75-89%

OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHOY
90-100%

OT max PeUTUHIOBOH
OIIEHKH KOHTPOJIS

OIIK-2. Ciocoben
UCIIONB30BATh
MaTeMaTHYecKue,
¢usnaeckue, GU3NKO-
XAMHYECKHE,
XUMHUYECKHE METO/IbI
JUIsl pELLIeHNs 3a1a4
po¢eCCHOHATBHOMN
JIeSTeIbHOCTH

HOIIK-2.1. Hcnonvzyem
mMamemamuyeckue mMemoobl
07151 peutenus 3a0ay
npogheccuonanvhou
dessmenvbHOCmU
HOIIK-2.2. Hcnonvzyem
Qusuueckue memoowl 01
pewenus 3a0ay
npogeccuoHanbHou
dessmenvbHOCmU
HOIIK-2.3. Hcnonvzyem
Qusuxo-xumuzecxkue mMemoowvl
071 peutenus 3a0ay
npogeccuonanvrou
desmenvbHOCMU
HOIIK-2.4. Hcnonvzyem
Xumuueckue mMemoowvl OJist
pewienus 3a0ay
npogeccuoHanbHou
desimenbHOCmU

He 3HaeT ocHOBBI METOI0B
XUMHYECKOTO U (DH3UKO-
XUMHYECKOT0 aHaJM3a BeLIECTB,
METOABI 00pabOTKH
9KCHEPUMEHTAJIBHBIX JaHHBIX, B
TOM YHCIIE C IPHMEHEHHEM
KOMITBIOTEPHOTO POTPaMMHOTO
obecrieyeHusI.

He ymeer BbIOHMpaTh METO/IBI
UccleIoBaHus 00pasia B
3aBHCHMOCTH OT €TI0
arperaTHOro COCTOSHUS,
COZICp)KaHHs aHATU3UPYEMOTO
BELIECTBA U JIp., OCYLIECTBIATh
pOOOMOATOTOBKY, BBIMOJIHSITH
HCCIIEI0BaHNs B COOTBETCTBUH
CO CTaHJAPTHBIMH METOANKAMH,
00pabaThIBaTh pe3yIbTaThl
aHaJu3a.

He Bnageer Teopernyeckumu
3HaHHMSMH B 00JIACTH METOIOB
XHMHYECKOTO U
(PU3UKOXMMHUYECKOTO aHAIIN3a
BELIECTB, HABBIKAMHU PabOTHI HA
AQHAIMTUYECKOM 000pYyIOBaHHH,
criocobamu 00paboTKU 1
MIPE/ICTaBIICHNUS] PE3yIbTaTOB
HCCIIeIOBAHHUS

YacTHYHO 3HACT OCHOBBI
METO/I0B XHMHYECKOTO U
(hU3UKO-XMMHYECKOTO aHATIHM3a
BEIIECTB, METOIBI 00pabOTKH
9KCIEPUMEHTAIBHBIX TaHHBIX, B
TOM YHCIIE C IPHMEHEHHEM
KOMITBFOTEPHOTO POTPaMMHOT0
obecreueHus!.
YacTH4HO yMeeT BHIOHPATH
METO/IbI HCCIIE0BaHMsI 00pa3na
B 3aBHCHMOCTH OT €r0
arperaTHOro COCTOSHUS,
COJICp)KaHHs AHATU3HPYEMOTO
BELIECTBA U JIp., OCYLIECTBIATh
IpoOOIIOArOTOBKY, BBITONHSTH
HCCIICJOBAaHUS B COOTBETCTBHH
CO CTaHIaPTHBIMH METOIMKAMH,
o0pabaTbIBaTh pe3yJIbTaThI
aHaNIM3a.

Crmabo Bmazmeer
TEOPETHYECKUMH 3HAHHUSIMU B
00J1aCTH METO/I0B XUMUYECKOTO
1 QU3MKOXUMHYECKOTO aHaIn3a
BELIECTB, HABBIKAMHU PabOTHI HA
AHAJIMTHYECKOM 000pY/I0OBaHHH,
criocobamu 06paboTKH 1
MIPE/ICTABIICHNUS] PE3yIbTaTOB
HCCIIeJOBAaHHUS

XopoI1110 3HaeT OCHOBBI
METO/IOB XHMHYECKOTO U
(hUBUKO-XMMHYECKOTO aHAJIH3a
BEIIECTB, METOIBI 00PabOTKH
9KCIEPUMEHTAIBHBIX IaHHBIX, B
TOM YHCJIE C IPHMEHEHHEM
KOMITBIOTEPHOT'O IIPOIPAMMHOTO
obecreueHus!.
XopoIio ymeeT BEIOUpPATh
METO/IbI HCCIIE0BaHMsI 00pa3na
B 3aBHCHMOCTH OT €r0
arperaTHOro COCTOSHUS,
COJICp)KaHHs aHATU3HPYEMOTO
BELIECTBA H JIp., OCYLIECTBIATh
IpOOOIIOArOTOBKY, BBITONHSTH
HCCIIE/IOBAHNUS B COOTBETCTBUH
CO CTaHJaPTHBIMU METOANKAMH,
00pabaTbIBaTh pe3yJIbTaThI
aHanmsa.

Xopo1io Brageer
TEOPETHYECKUMH 3HAHUSAMU B
00J71aCTH METOJIOB XUMUYECKOTO
1 QU3MKOXUMHYECKOTO aHaIn3a
BELIECTB, HABBIKAMHU PabOTHI HA
AQHAJINTUYECKOM 000pYyIOBaHHH,
criocobamu 06paboTKH U
NPENICTaBICHUS PE3yIbTaTOB
HCCIIeJOBAHHUS

OTJIMYHO OCHOBBI METO/IOB
XAMHUYECKOTO U (HH3UKO-
XUMHYECKOTO aHajIn3a BEIIECTB,
METOABI 00pabOTKH
9KCHEPUMEHTAJIBHBIX JaHHBIX, B
TOM YHUCJIE C TPUMECHEHHEM
KOMIIBFOTEPHOTO [IPOrPaMMHOTO
obecriedeHwsl.
OTIHYHO yMeeT BBIOUpaTh
METO/IbI HCCIIEIOBaHMs 0Opasua
B 3aBUCHMOCTH OT €ro
arperaTHoro COCTOSIHUS,
COZIepKaHMs aHATU3UPYEMOTO
BEIECTBA U JIP., OCYLIECTBILSITh
pOOONOATOTOBKY, BBIMOJHSTH
HCCIICJIOBaHUS B COOTBETCTBUH
CO CTaHJAPTHBIMH METOJANKAMH,
00pabaTeIBaTh pe3yIbTaThI
aHanM3a.

Otan4HO BrajeeT
TEOPETHYECKUMU 3HAHUSMH B
00J1aCTH METO/IOB XUMHUYECKOTO
U QU3MKOXUMHYECKOTO aHaIn3a
BELIECTB, HABBIKAMHU PabOTHI HA
AQHATUTHYECKOM 000PYyI0BaHUH,
criocobaMu 06pabOTKH U
NpeJICTaBICHHUS PE3yIbTaTOB
HCCIICIOBAHHUS
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Kputepuu oueHnBaHus pe3yJbTaTOB 00y4eHHs
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xopommo» / «OTJHYHO» /
HauMCHOBaHHE HHAUKATOPA NOCTHKCHUHA / «HE 3aYTCHOY «3a4TCHO» «3aYTCHO «3a4TCHOY»
KOMIIETEHIIHH KOMIEeTeHII UM 0-59% 60-74% 75-89% 90-100%
OT max PeHTHHIOBOM OT Max PeHTUHTOBOU OT Max PeHTHHTrOBOM

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJIS

OLICHKU KOHTPOJIA
YacTUYHO 3HAET OCHOBHBIC

OLICHKU KOHTPOJISA
XO0poI1110 3HAaET OCHOBHBIE

OLIEHKH KOHTPOJISI
OTJIUYHO 3HAET OCHOBHBIC
MOHSATHSI, CBA3aHHBIE CO

OIIK-4. Ciocoben
obecreynBaTh
MIpOBEJICHUE
TEXHOJIOTHIECKOTO
mporiecca,
HCIIONBb30BaTh
TEXHUYECKHE
CpencTBa s
KOHTPOJIS
napameTpoB
TEXHOJIOTHYECKOTO
npoiiecca, CBOICTB
CBIPbsl U TOTOBOM
NPOAYKIIUY,
OCYILECTBJIATH
HU3MEHCHHE
mapamMeTpoB
TEXHOJIOTHIECKOTO
mporiecca mpu
HW3MEHCHHUU CBOMCTB
CBIPbS

HOIIK-4.2. Hcnonvzyem
mexHuyecKue cpeocmaad 0is
KOHMPOJISi NApamempos
MEeXHOI02UYEeCK020 npoyecca,
CBOUCME CbIPbSL U 20MOBOU
npooyKyuu

He 3HaeT OCHOBHbIE TOHATHS,
CBSI3aHHBIE CO CPEACTBAMHU
U3MEpEeHUH;

- OCHOBHBIE (pH3NIECKHE
BEJINYMHBI ¥ UX IPOU3BOJHEIE;
- C1I0CcOOBI BEIPAKEHHS
KOHIICHTpaNXi U COCTaBOB (a3,
OCHOBHBIE METO/IbI AHAITH30B:
BECOBBIE, ONITHYECKHE,
EKTPOXUMHUUECKUE, (HH3UKO-
XUMHYECKHE.

He ymeer ucnonb3oBath
TEXHUYECKHE CPEACTBa IS
KOHTPOJISI TAPAMETPOB

TEXHOJIOTHIECKOTO MpoIiecca,
CBOJCTB CBIpbsl U TOTOBOM
TIPOJIYKIIHN.

He Brnazneer meronamu
MPOBENCHUS (PU3MUECKUX
HU3MEpeHHUI;
9KCTIEpUMEHTAIbHBIMH

METOJJaMH OTIpe/IeIICHUS
¢dusryeckux u GpusnKo-
XUMHYECKHX CBOHCTB CHIPbS U

MIOHATHS, CBA3aHHBIE CO
CpeICTBaMH U3MEPEeHUIH;
- OCHOBHBIE (hH3UYECKHE
BEJINYMHBI ¥ UX IPOU3BOJHEIE;
- CIOCOOBI BEIPAKEHHS
KOHIICHTpaNXi U COCTaBOB (a3,
OCHOBHBIC METO/Ibl aHAJIM30B!
BECOBBIE, ONITHYECKHE,
JNEKTPOXUMHYECKHE, (PU3UKO-
XHUMHYECKHE.
YacTUYHO yMeeT HCIONIb30BaTh
TEXHUYECKHE CPEACTBA JUTs
KOHTPOJISI TAPaMETPOB
TEXHOJIOTMYECKOT0 Ipoliecca,
CBOMCTB CBIPBSI 1 TOTOBOM
HPOAYKIIHH.
Crmabo BiaseeT MeToAaMH
NpoBeaeHNS HU3UICCKUX
H3MEpEeHUH;
9KCTIEpPUMEHTAIBHBIMHI
METOJIAMH OTIPeIeIICHUSI
¢bm3uyeckux U GU3MKo-
XUMHYECKUX CBOWCTB CBHIPBS U

TIOHSITHUS, CBA3aHHBIE CO
CpeICTBaMH U3MEPEeHUIH;
- OCHOBHBIE (hH3UYECKHE
BEJINYMHBI M UX IPOU3BOJHEIE;
- CIIOCOOBI BEIPaXKEHHS
KOHIIEHTpAIHi U COCTaBOB (a3,
OCHOBHBIE METO/IbI AHATIM30B:
BECOBBIE, ONITHYECKHUE,
INEKTPOXUMHUUECKHUE, (HH3HKO-
XHUMHYECKHE.
XopoIo yMeeT HCHOIb30BaTh
TEXHUYECKHE CPEACTBA JUTs
KOHTPOJIS HapaMeTPOB
TEXHOJIOTHIECKOTO MpoIecca,
CBOMCTB CBIPBSl 1 TOTOBOM
MPOIYKIIHN.
XopoI1o BiageeT MeToAaMu
MIPOBEAEHHS (PU3NIECKUX
H3MepeHUH;
9KCTIEpPUMEHTAILHBIMHI
METO/laMH OIPEENICHUS
¢bm3uyeckux U GU3MKo-
XHMHYECKIX CBOUCTB CHIPBS U

CpeIICTBaMU M3MEPEHUI;
- OCHOBHBIE (hH3NIECKHE
BEJIMYMHBI ¥ X [IPOU3BOJHEIE;
- CI0CcOOBI BEIPAKEHHS
KOHIICHTpaNui U COCTaBoB (a3,
OCHOBHbIEC METO/IbI aHAJIN30B!
BECOBBIC, ONITHYECKUE,
JNEKTPOXHUMHYECKUE, PUHKO-
XHMHYECKHE.
OTINYHO yMeeT UCIIOIb30BaTh
TEXHUYECKHE CPEICTBA JUIs
KOHTPOJISI TApaMeTPOB
TEXHOJIOTHYECKOT0 poliecca,
CBOMCTB CBIPbSI U TOTOBOM
TIPOAYKIHH.
OTIHYHO BIaJieeT METOAaMU
MIpOBENCHUS (PU3HUECKAX
U3MEpeHUH;
IKCTIEPUMEHTAIbHBIMH
METO/IaMH OTpEeAeNICHHs
¢usmyeckux u Gpusnko-
XHMHYECKHX CBOWCTB CBHIPbS U

MIPOIYKTOB €r0 MepepadOTKH

MIPOAYKTOB €ro nepepadboTKu

MIPOAYKTOB €ro nepepadoTKu

MIPOIYKTOB €r0 ImepepadoTKU
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHHS Pe3yJbTATOB 00y4eHHUsI

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEILHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

Omnenka
«xopommo» /
«3aUTCHO»
75-89%

OT max peiTUHTrOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

OIIK-5. Criocoben
OCYIIECTBIISTH
9KCTIEPUMEHTAIbHbIC
UCCIICIOBAHUS U
HCTIBITAHUS T10
3aJJaHHOU METOUKE,
MIPOBOIUTH
HaOJIIOIEHUS U
HU3MEPEHUS C yUETOM
TpeOOBaHU TEXHUKU
0e3011acHOCTH,
00pabaThIBaTh U
HHTEPIIPETHUPOBATH
9KCIEPUMEHTAIbHbIC
JIaHHBIE

HOIIK-5.1. Ocywecmensem
9KCHEepUMeHMAbHbIe
UCCe0068anUs U UCNbIMAHUSL
10 3040AHHOU MEemMOoOuKe
HOIIK-5.2. IIpogooum
Heobxo0uMble HAOII0O0EeHUsL U
usMepenust ¢ y4emom
mpeb0o6anull mexHuKu
Oezonacnocmu
HOIIK-5.3. Obpabamveisaem u
uHmepnpemupyem
NOTyYeHHble
9KCHEPUMEHMATIbHbIE OAHHble

He 3HaeT ocHOBEI METO/I0B
KOJIMIECTBEHHOTO OTIPEIETICHHS
BEILIECTB, IPUHLHUIIBL, JIeXKAIIHE

B OCHOBE XUMUYECKUX U

(U3UKO-XUMHYECKAX METOI0B

aHajJan3a, 0COOCHHOCTH

HCIIOIb30BAaHMSI METO/IOB JUIS

aHaJIM3a Pa3IMYHBIX 00BEKTOB

HCCIIeI0BaHMS; IPaBUiIa PaboThI
B JJa0OPaTOPUH B LIEJIOM U C
AHAJMTUYECKIM
000opyIoBaHHEM H TIOCYZIOH B
YaCTHOCTH; METOJIBI 00paboTKH

U TIPENICTaBICHUS PE3YIbTaTOB

aHaIM3a.

He ymeer monbupars MeTo b1
HCCIIeI0BaHMs 00Pa3LoB U
BEIECTB B 3aBUCHMOCTH OT
KJacca, YMCTOTHI, (pazoBoro

COCTOSIHUS TIPOOKI U JIp.,
OCYIIECTBIATH
MPOOOTIOATOTOBKY, BBHITIOIHATH
QHAJIN3 B COOTBETCTBHH C
BBIOPaHHOM METOINKOM;
paboTaTh ¢ XUMUIECCKUMH
peaKkTHBaMH, MOCYAOH U
obopynoBaHHEM,
HEOOXOAUMBIMU IS
BBIITOJTHEHUS] XUMUYECKOTO U
(PU3UKO-XUMITIECKOTO
MCCIIeI0BaHUs; 00padaThIBaTh
pe3yabTaThl UCCIIEIOBaHMs, B
TOM YHCIIE C TIOMOLIBIO
CIEHATU3HPOBAHHOTO
KOMIIBIOTEPHOTO TIPOTPaMMHOT0
obecriedeHus.

YacTu4HO 3HAET OCHOBBI
METO/I0B KOJINYECTBEHHOTO
OTIpEIICIICHNUS BEIIIECTB,
MPUHITHITBI, JIEKAIIHE B OCHOBE
XUMHYECKUX U (PU3UKO-
XUMHYECKUX METOJIOB aHAJIH34,
0COOEHHOCTH HCIIOIB30BAHHS
METOJIOB [UTS aHAIn3a
Pa3TUYHBIX 00BEKTOB
HCCIIE0BaHMS; TIPABUIIA
PpaboTHI B Ta0OPATOPUH B LIEIIOM
U C aHAJIMTHYECKUM
000pyI0BaHHEM H TIOCYIOH B
YaCTHOCTH; METOJIbI 00pabOTKH
U MIPEACTABICHUS PE3yIbTATOB
aHanm3a.

YacTiyHO yMeeT oa0npaTh
METO/IbI HCCIIEA0BAHHUS
00pa3IoB 1 BEIEeCTB B
3aBHCHMOCTH OT KJacca,
YHCTOTHI, (PA30BOr0 COCTOSHUS
MPOOBI U JIP., OCYIIECTBIIAThH
npoGOIIOArOTOBKY, BBINOIHSATH
aHaNN3 B COOTBETCTBHUH C
BBIOPaHHOI METOINKOI;
paboTaTh ¢ XUMHIECKHMHU
peakTuBaMH, MOCYA0H U
000pyIOBaHUEM,
HEOOXOIUMBIMU IS
BBIITOJIHCHUA XUMHUYCCKOI'0O U
(H3UKO-XUMHUYECKOTO
HCCIIeTOBaHMs; 00pabaTeiBaTh
Ppe3yIbTaThl HCCIIEOBAHMS, B
TOM YHCJIE C TIOMOIIBIO
CIIEIHATU3HPOBAHHOTO
KOMITBFOTEPHOTO MTPOTPAMMHOTO
obecreveHus.

XO0poI1110 3HaeT OCHOBBI
METO/J0B KOJIMYECTBEHHOTO
OTIpEIICNICHHUS BEIIIECTB,
MIPUHITKITBI, JIEKAIIHE B OCHOBE
XUMHYECKUX U (PU3UKO-
XUMHYECKUX METOJIOB aHAJIH3a,
0CcOOEHHOCTH HCTIOJIB30BaHUS
METO/IOB [UTS aHAIn3a
Pa3IUYHBIX 00BEKTOB
HCCIIE0BAHMS; IPABUIIA
paboThI B TaOOPATOPUH B IIETIOM
U C aHAJIMTHYECKUM
000pyIOBaHUEM U TTOCYION B
YaCTHOCTH; METOJIbI 00pabOTKU
1 MIPEACTABICHUS Pe3yIbTaTOB
aHanm3a.

Xopomio ymeeT moaoupars
METO/IbI HCCIIEI0BAHMS
00pa3IoB 1 BEIEeCTB B
3aBUCHMOCTH OT KJIacca,
YHUCTOTHI, PA30BOr0 COCTOSIHUS
pOoOBI U JIP., OCYHIECTBIIATH
npoGOIIOArOTOBKY, BBIOIHATH
aHaN3 B COOTBETCTBHUH C
BBIOPaHHOI METOANKOI;
paboTaTh ¢ XUMHIECKHMHU
peakTuBaMH, OCYA0H 1
000pyIOBaHUEM,
HEOOXOIUMBIMU IS
BBIITOJIHCHUA XUMHUYCCKOI'0 U
(H3UKO-XUMHUYECKOTO
HCCIeTOBaHus; 00pabaThIBaTh
Pe3yIbTaThl HCCIIEIOBAHMS, B
TOM YHCJIE C TIOMOIIBIO
CIIEIHATU3UPOBAHHOTO
KOMITBIOTEPHOTO MPOTPAMMHOTO
obecreueHus.

OTJINYHO 3HAET OCHOBBI
METO/I0B KOJIHYECTBEHHOTO
OTIpE/ICNICHUS BEIICCTB,
MIPUHIIHIIBL, JIEXKAIIHE B OCHOBE
XUMHYECKUX U (PU3UKO-
XHUMHUYCCKUX METOJIOB aHAIIH3a,
0COOEHHOCTH HCIOIb30BAHHUS
METO/IOB TS aHAIn3a
pa3nu4HBIX 00BEKTOB
HCCIIEI0OBaHMs; IPABIIIA
paboTHI B JIAOOPATOPUH B IIETIOM
U C QaHATUTHYECKAM
000pyZI0BaHHUEM U TIOCYIOi B
YaCTHOCTH; METOJIBI 00pabOTKH
U MIPECTABICHUS PE3yIbTATOB
aHanm3a.

OTIM9HO yMeeT Noa0upaTh
METO/IBI HCCIIeIOBAHHS
00pa3oB 1 BEUIECTB B
3aBHCHMOCTH OT KJiacca,
YHCTOTHI, )a30BOT0 COCTOSIHUS
MPOOBI U 1., OCYIIECTBIATh
MPOOOMOATOTOBKY, BBITIOIHATH
aHAaIN3 B COOTBETCTBHUH C
BBIOpaHHOH METOIHKOIL;
paboTaTh ¢ XUMHYECKUMHU
peakTuBaMu, MoCyaon 1
000pyI0BaHHEM,
HEOOXOIMMBIMH IS
BBIIIOJIHEHUA XUMHUYCCKOT'0O U
(HDU3MKO-XMMHYIECKOTO
HCCIeIoBaHust; 00pabaTeiBaTh
Pe3yNIbTaThl HCCIIEA0BAHHS, B
TOM YHCJIE C TIOMOIIBIO
CIIEIHATH3UPOBAHHOTO
KOMITBIOTEPHOTO TPOTPAMMHOTO
obecreyeHus.
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHHS Pe3yJbTATOB 00y4eHHUsI

OreHka Ornenka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEILHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJIS

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

He ymeer opopmisats
pe3yJIbTaThl aHAIN3A B
COOTBETCTBUH C
YCTaHOBJICHHBIMH MIPABHUIAMH,
HHTEPIPETHPOBATH
MoJTy4eHHbIe pe3yabTaTsl. He
BJIaJIeeT TEOPETHUCCKUMU
3HAHUSIMU B 00JIaCTH
XHUMHYECKOT0 aHaJM3a 1
(M3UKO-XUMHUYECKHX METOZI0B
HCCIIeI0BaHMs 1 00pabOTKH
Ppe3yIbTaTOB aHANM3a,
HaBBIKaMH PaOOTHI C
AHAIUTHIECKUM
000py/I0BaHHEM U TIPABUIIAMA
PpaboThI C TEXHUYECKOU
JIOKyMEHTAIUEeH.

YactuuHo ymeeT 0hopMIsITh
pe3yabTaThl aHaNIU3a B
COOTBETCTBHH C
YCTaHOBJIEHHBIMH TIPABUJIAMH,
HHTEPIPETUPOBATH
MOJTyYCHHBIEC PE3yIIbTaTHI.
[Inoxo Bnageer
TEOPETHIECKUMH 3HAHUSIMH B
00J1aCTH XUMHYECKOT0 aHaIn3a
1 (U3UKO-XMMHYECKUX METOJIOB
HCCIIeI0BaHMs U 00paboTKH
Pe3ylbTaToOB aHAIN3A,
HaBBIKaMH PaOOTHI C
AHAIUTHIECKUM
000pyI0BaHHEM U TIPABUIIAMA
paboThI C TEXHUUECKOH
JIOKyMEHTAaIUEeH.

Xopomo ymeer 0popMIsITh
pe3yabTaThl aHaNIU3a B
COOTBETCTBHH C
YCTaHOBJICHHBIMH NPaBUIIAMH,
HHTEPIPETHPOBATH
HOJTy4CHHbIE PE3yJIbTAThI.
Xopo1io Biaaeer
TEOPETUYECKUMH 3HAHUSIMH B
00J1acTH XUMHUYECKOTO aHAIIN3a
1 PU3UKO-XMMHYECKIX
METOJIOB UCCIIEIOBAHUS U
00pabOTKH Pe3ynbTaToB
aHaJM3a, HaBBIKaMHU pabOoTHI ¢
AHAJIMTHYECKUM
000py0BaHHEM U PaBHIAMU
paboThI C TEXHUUECKOH
JIOKyMEHTAaIUEeH.

OtinaHO ymeeT 0hopMIATh
pe3yabTaThl aHAIN3a B
COOTBETCTBUH C
YCTaHOBJICHHBIMU IIPaBUIIAMH,
HHTEPIIPETUPOBATD
TIOJTy4CHHBIC PE3yJIbTAThI.
OTI4MHO BraieeT
TEOPETHIECKHMH 3HaHUSIMH B
00J1acTH XUMHYECKOT0 aHann3a
U (DH3UKO-XUMHUYECKHX
METO/IOB HCCIIE0BAHUS U
00paboOTKH Pe3yNIbTaTOB
aHaJ3a, HaBbIKaMy paboTHI ¢
AQHATUTHYECKUM
000py/10BaHHEM U TPABHIAMU
paboThI C TEXHUUECKOM
JIOKyMEHTAIUEeH.
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTreunsiii (HOHJ] YKOMIUIEKTOBAH MEYaTHBIMU M3JIaHUSAMH U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO JUCLUIUIUHY.

1.1 AmnekcanmpoBa D.A. AHaiuTHYeCKass XUMHUS: Y4eOHMK U mpakTukym. Ku. 1:
Xumudeckre MeTobl aHanm3a / J.A. Anekcanaposa, H.I'. TaiinykoBa; KybaHckuii roc. arpapHbIit
YH-T. - 2-€ U3/1., ucnp. u joi. - M. : FOpaiir, 2014. - 552 c. : un.

1.2 AnekcannpoBa O.A. AHanuTHYeCKass XUMHL: YUeOHUK U TpakTHKyM. Ku. 2: ®usuko-
XUMHUYecKue Metoabl ananu3a / J.A. Anekcannposa, H.I'. TaiinykoBa; KyGaHckuii roc.arpapHblit
VH-T. - 2-€ u3/., uctp. u joi. - M. : FOpaiit, 2014. - 356 c. : un.

1.3. XaputonoB FO.f. Ananutudeckass xumus. AHanutuka: YuyeObnuk: B 2-x xu. Ku. 1:
O6mmue Teopetnueckrue ocHOBHI. KauecTBennsii ananus / FO. 5. XaputoHos. - 4-e usn., crep. - M.:
Bricor.mk., 2008. - 616 c.: miI.

1.4. XapuronoB lO.f. Ananutnueckas xumus. AHanutuka: YdyeOHuk: B 2-x k. Ku. 2:
KommyectBennsiit ananus. Ou3nko-xuMudeckne (MHCTpyMEHTaJIbHbIE) MeTOAbl aHanmm3a / FO.f.
XapuTOHOB. - 4-¢ u3n., crep. - M.: Beicr.mk., 2008. - 560 c.: u.

6.2. CnnpaBouHo-OubOmorpadgpuyeckas aureparypa

2.1 JleObyxoB B.M. ®usnko-xMMHYECKHE METOJAbI HccienoBaHus: YueOnuk / B.U.
JleGyxoB, A.W. Oxkapa, JLII. [TaBmouenkoBa; Ilog pea.A.1.Oxkapa. - CII6.; M.; Kpacnonap: Jlans,
2012. - 480 c.: m.

2.2 Kopenman S.U. [IpakTuKyM 10 aHaTUTUIECKONH XUMHUH. AHAIIN3 MTUIIEBBIX MPOITYKTOB!
VYu4eb. mocobue: B 4-x k. Ku. 1: Tutpumerpuueckne metonsl ananusa / .M. Kopenman. - 2-e
U3, nepepad. u goim. - M.: KonocC, 2005. - 239 c.: u.

2.3 Kopenman S.U. [IpakTuKyM MO aHaIUTUYECKON XUMUU. AHAINU3 MUIIEBBIX TPOAYKTOB:
V4eb. mocobue: B 4-x ku. Ku. 2: Ontuueckue meroan! ananuza / S1.M. Kopenman. - 2-e usf.,
nepepab. u gom. - M.: KonocC, 2005. - 288 c.: mi.

2.4 Kopenman S1.U. [IpakTUKyM 10 aHaIUTUYECKONH XUMUU. AHAIN3 MMUIIEBBIX TPOJAYKTOB:
VYue6. mocobue: B 4-x k. Ku. 3: Dnexrpoxumudeckue Metozn! ananmmsa / .M. Koperaman. - 2-e
U3, nepepad. u goi. - M.: KonocC, 2005. - 232 c.: u.

2.5 Koperman f.U. [IpakTHKyM 110 aHaTUTHYECKONH XUMUHU. AHAIN3 MMUIIEBBIX TPOTYKTOB:
VY4eb. mocodue: B 4-x xH. KH. 4: Xpomartorpadudeckue meroasl ananmmsa / .M. Kopenaman. - 2-e
u31., nepepad. u goi. - M. : KomocC, 2005. - 296 c. : un.

6.3. Meroanueckue yKa3aHusi, pPeKOMEHAALUM U APYrue MaTepuasibl K 3aHATHIM

B cmmcok «MeTO}II/I‘-IeCKI/Ie YKa3aHus, pCKOMEHAAIMNU U APYTUe MaTCpUualibl K 3aHATHIAM
BKJIFOYAOTCA MCETOAUYCCKUC YKA3dHUA W PCEKOMCHIAALIMKU 110 IMPOBCACHUIO J'IaGOpaTOpHBIX n
MPAKTUYCCKUX y‘Ie6HBIX 3aHATHUH O HaHHOﬁ JAUCIHUITIIINHE!
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6.3.1 Memoouueckue ykazanus, pa3padomannvie npenooasamenimu:

3.1 Upentuduranus HEOPraHUYECKUX BEHIECTB: YUYeOHO-METOIMUYECKOE TOco0ue K
7a00paTOPHBIM 3aHATHSM 10 JUCHUIUIMHE «AHATUTHYECKas XUMHUS U (PU3HKO-XMMHUYECKHE
metosel aHam3ay / HI'TY um. P.E. Anekceea / A.Il. Apbarckwmii, B.I1. [Terposa. H. HoBropon,
2015. - 31 c.

3.2 KucinoTHO-OCHOBHBIE CBOWCTBA 3JIEKTPOJIUTOB U KPUTEPUHM HUX aHaIM3a. Y4yeOHO-
METOJIMYECKOe MOocoOue K JIabopaTOPHBIM 3aHATHAM IO JUCHUIUIMHE «AHAIUTHYECKAs XUMHS U
busuko-xumuaeckue Meroanl ananuza»y / HI'TY um. P.E. AnekceeBa / A.Il. ApGarckwuii, I".H.
Adonpmmn, B.M Bocrokos, B.I1. Ilerposa, O.I". [Tomepanuesa. H. Hosropon, 2016. - 38 c.

3.3 Amnamutnueckas xumus. Yacte 1. Jlomammnwme 3amanus. KoHTposibHbBIE pabOTHI:
Y4eOHO-MeTon4YecKoe 1mocodure K Ja00paTOPHBIM 3aHATHUSAM I10 TUCHMIUIMHE «AHAIUTHYECKAs
XUMHUA U pu3uko-xuMuueckue metoasl aHanuza» / HI'TY um. P.E. Anekceesa / A.Il. ApGarckuii.
H. Hosropon, 2016. - 36 c.

3.4 Xumudeckuii aHaM3: Y4eOHO-METOUYECKOE MOCOOHe K 1a00paTOPHBIM 3aHATHSAM 10
JTUCIUTIINHE «AHATUTHYECKas XUMUS U (PU3UKO-XUMUYecKrue MeTo bl aHam3a» / HI'TY um. P.E.
AunekceeBa / A.Il. Apbarckuii, H. HoBropon, 2016. - 35 c.

3.5 KonuuecTBeHHBIH XUMHYECKHMI aHaimu3: Y4eOHO-METOAMYEcCKoe mocodue K
7a00paTOPHBIM 3aHATHSM 10 JUCHUIUIMHE «AHAJIUTHYECKass XUMHUS W (DU3HKO-XHMHUYECKHE
meto el aHanmm3a» / HI'TY um. P.E. AnekceeBa / A.Il. Ap6arckuii, H. Hosropon, 2016. - 31 c.

3.6 OmnrTuueckne MeToAbl aHANMW3: Y4eOHO-METOAMYEcKoe Mocobue K 1abopaTopHBIM
3aHSATHSM IO JUCHUIUIMHE «AHAITUTHYECKAss XUMHSA U (PU3MKO-XUMUYCCKUE METOJbI aHau3ay /
HI'TY um. P.E. AnekceeBa / A.Il. Apbarckuii, B.M. Boctokos B.II. Ilerposa. H. Hosropog,
2016.-43 c.

3.7 DnekTpoxMMHUYECKHe MeTOJbl aHauu3a. YdeOHO-MeToauyeckoe mocodue K
7a00paTOPHBIM 3aHATHSM IO JUCHUIUIMHE «AHAJIUTHYECKas XUMHUS U (DU3MKO-XUMHYECKHE
metoab! aHanuza» / HI'TY um. P.E. AnekceeBa / A.Il. Apbatckuii, B.M. Boctokos B.I1. ITerpoga.
H. Hosropop, 2016. - 26 c.

3.8 Anamutnueckas xumus. Yacts 2. 3aauu M0 WHCTPYMEHTAILHBIM METOJAM aHAJIH3a!
YueOHo-MeToANYeCKOe TToco0ue K JTaOOpaTOPHBIM 3aHATHSM MO JUCIMIUINHE «AHATUTHYECKas
xumus U pusnko-xumuueckue meroasl aHanuza» / HI'TY um. P.E. Anekceesa / A.Il. Apbarckuid,
B.M. Bocrokos B.II. Ilerposa. H. Hosropon, 2016. - 46 c.

3.9 Anamutnueckast xumus. Yacts 3. YueOHO-MeTonndecKoe mocodue K 1abopaToOpHbIM
3aHITUSIM 0 TUCHHUIUINHE «AHATUTHYCCKAs XUMHS U (DU3HKO-XMMHUYECKAE METOAbI aHamu3a» /
HI'TY um. P.E. AnekceeBa / A.Il. Apbarckuii, B.M. Boctokos B.II. Ilerpoa. H. HoBropog,
2016. - 37c.

6.3.2 Memoouueckue ykazanus, paspaoomannusie HI'TY

3.1. Metoauyeckie pEeKOMEHJALMK IO OpraHMu3ali ayAuTOpHON paboTel. IIpuHATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpammenus 23.09.2015.

3.2 MeTroanyeckne peKOMEHAAIMU 10 OPraHW3aldd U TJIAHUPOBAHUIO CAMOCTOSITEIIbHOM
paboTHI CTyNeHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum coetoM HI'TY um. P.E.
ATnexceesa, IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. DIIEKTPOHHBIN
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anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I., 2013 r. DinekTpoHHbIN
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NH®OPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJINHbI
VY4eOHBIM Tpolecc MO JUCHMIUIMHE  O0eCredeH HEOOXOAUMBIM  KOMILIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOr0 MPOTPAMMHOIO OOECNEYeHHs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [JIsl 0CBOCHHS THCHHUIIMHBI (MOLYJ151)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIONIb3yEMbIX MPH MPOBEACHUN PA3IUYHBIX BUIOB
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

1.  Koncynsrantllntoc [Dnexkrponnsiit pecypc]|: CnpaBouHas mpaBoBasi cucTema. - Pexxum
nocryma: http://www.consultant.ru/.
2. Hayynas  onektponnas  Oubmuorexka  E-LIBRARY.ru. —  Pexum  mocryna:

http://elibrary.ru/defaultx.asp

3.  DuekrpoHHas OubaroTeyHas cucteMa [T0BOHKCKOTO rocy/IapcTBEHHOTO YHHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4.  DnekTpoHHO-OMONMMOTEYHas cucreMa Znanium.com [DIeKTpOHHBINA pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [IneKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. Ob3op CMHU. Ilonnomexcmosas, muozoompacnegas 6aza oannvix (b/)
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vwusepcumemcras ungopmayuonnas cucmema Poccus [Dnexmpounnviii pecypc]. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MPOrpaMMHOr0 odecmeyeHHs] U HH(POPMALHOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymecTBasercs gocryn Kk 3bC

1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/
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Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn

IIporpaMmMHoOe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe obecnieueHue
CBOOOHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (nmoamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (siutiensust Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (nmunensus Ne 65112135)

Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot 11.05.22)

Koncysprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpodeccHOHANbHBIX 0a3 JaHHBIX W HUH(OPMALUOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOoCTyn (yIajleHHbIH A0CTym). JlaHHBIM nepedyeHb
MOJJICKUT OOHOBIIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu OI'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HalTW MOJNE3HYI AN Kypca MHGOpMalHio, B T.Y. CTAaTUCTHYECKHME WM CIIPaBOYHBIE

JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.J.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEeMEHHBIX npogheccuoHanbHbIX  0a3

OaHHBIX U

. OCTYII K pecypc AJIEHHBIN
HanmenoBanue npogeccuoHaJabHON 0a3bl Aocty pecypey (ya
. AOCTYII C YKa3aHUEeM
Ne AAHHBIX, HHPOPMALNOHHO-CIIPABOYHOM .
CCBHIIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEpPCHTETA)

1 baza pgaHHBIX CTaHZAPTOB M PErJIaMEHTOB https://www.qost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
DiexTpoHHas 0Oasa wu30paHHBIX CTaTed 110 .

2 P P http://www.philosophy.ru/
dbunocodumn
Ennuniin apxXuB YKOHOMHYECKHUX " .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKUX TAHHBIX
ba3ser mamHRIXx  HammonanpHOro  coBeTa 11O

4 N http://www.ncva.ru
OILICHOYHOH [EeITEIILHOCTH
CnpaBouHas MpaBoBas cucreMa .

5 JIOCTYII U3 JIOKAJIbHON CETH
«KoncynprantlInrocy
HudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYII U3 JIOKAJIbHOM CETH
«Texkcnepr»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJlalITUPOBAHHbIE K OIPaHMYCHMSM HUX 3/I0pOBbsl, @ TAK)KE CBEAECHUS O HAINYMM CHELMATIbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHUs KOJUIEKTUBHOIO M HMHIUBUAYAJIbHOTO IOJIb30BaHMs. [Ipu
3allOJIHEHUM TaOJIMIBl MOXKET OBITh MCIIOJb30BaHAa MH(OpMalUs, pa3MeLleHHas B IOJpasjelne
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusarue» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUAIBHBIX
Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
TeXHHYECKHX CPeJACTB 00ydeHHs
Ne NPHCIOCO0ICHHBIX VI MCIIOIb30BAHUS
KOJUIEKTHUBHOT0 M HHAMBH/YaJIbHOT0
uaBajgugamMu u gunamu ¢ OB3
M0JIb30BaHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
CHeHaIbHOE MOOMIIBHOE MPUIIOKECHHE -
2 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BOANUT TEKCThI KHUT U MEHIO
HABUTAlIUU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUISAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayIuTOpUM IJI1 TPOBEACHUS 3aHATHUM 1O JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHYECCKUMHU CPEICTBAaMU OOYYCHHS, COCTAB KOTOPHIX ONpPEACIICH B
JTAHHOM pa3ielie.

Taonuya 11 - OcnawenHnocms ayoumopuil u HOMEWeHUNl 01 CAMOCHMOAMENbHO
padomuvl cmyoenmog no OUCyunIuHe

HaumeHnoBaHnue Hepeuens
N JIMUEH3UOHHOI0
n(?n);z:luilpnnﬁunﬁﬂ OcHaneHHOCTh Ay AUTOPHIA NPOTpaMMHOTo
Ne yueOHOM 1 NoMeleHUH U MoOMeIleHH Olﬁ)z;l;z;i:g'
CaMOCTOSITEJIbHOM
pPaGOTHI MOATBEPKIAIOLIEr0
JTOKYMEHTA
1. AxBaguctmsrop J19—-4—-02—-"25MQO"
2. Bechl anekTpoHHBIE 1a00paTOpHBIE
1334 3. Ikads! CynIMIBHBIC Pa3IHYHBIX

MOIU(UKAINNA U CTPaH-U3TOTOBUTENEH
4. lllkadbl BEITSKHBIC

5. Pepakromerp

6. bans BoasgHas

7. TepMocTaThl pa3HbIX

yaeOHast ayJUTOPUS IS
MIPOBEJIEHUS NPAKTUYECKUX U
nabopaTOPHBIX 3aHATHH,
TPYIIOBBIX U HHAUBUAYAIbHBIX
1 KOHCYJIbTalluH,

MIPOU3BOIUTENEH
TEKYLIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalluK 8. doroanextpokonopumerp
POMENyT 5 KOK-2MIT

(xadenpa "Hanorexnomoruu u
6unotexHonornn” r. HikHuit
Hosropon, yn. Munnna, 24)

9. Xpomarorpad

10. I'enepatop BogOpoaa

11. KagopumeTp GOTOITEKTPHUESCKUHA
KoHueHTpanoHHbI KOK

12. CnektpodoTOMETpPHI Pa3IMIHBIX
MPOU3BOIUTENCH U MOudUKaNit
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Ilepeuennb
HaumeHnoBaHue
- JJUICH3UOHHOI'0
ayJUTOPHIi U
HOMemeHHﬁ AJIA OCHaIIIeHHOCTb ay[[l/ITOPI/Iﬁ porpaMMHOro
Ne N . . o0ecreuyeHus.
yueOHOM 1 MOMEIIeHUA U ITOMeIleHu I
. PexBH3UTHI
CAMOCTOATC/IBHOU 10ATBEPKAAIOIIET0
padoThI P
JOKYMEHTAa
13. MarauTHbIe MEIIAJIKN
14. MexaHnu4eCcKHe MeIIaIKu
15. BakyyMHbIe HAacOCHI
16. Lentpudyru
17. Xumudeckas 1abopaTopHas mocya
18. Xumuueckue peakTUBBI It
MIPOBEICHUS JTA0OPATOPHBIX pabOT
1. Microsoft Windows 7
(moamucka DreamSpark
Premium, gorosop No
1. IIK, ¢ BBIXOA. Ha MYJIbTUMCIUHHBIN 0509/KMP or 15.10.18)
1247 o A y 1ol 2. Microsoft Office
yeOHas ayAUTOPHS IS npoexop, na 6ase Intel Pentium Dual- [IpodeccronanpHbIH LTFOC
y N Core 2.80 I'rr;, 3 I'6 O3V, 160 I'b HDD,
TIPOBE/ICHUS 3aHATUH v 2010 (umensust Ne
MoHHUTOp 157 — 1 1T,
JICKI[HOHHOT'O U 2. Jlocka Mernosas — 1 T 49487732)
2 CEMHUHAPCKOro THIIA, ' ' 3. Dr.Web (c/u S684-LRQ5-
3. Okpan — 1 mT.
TPYIIOBBIX U UHIUBUAYAJIbHBIX N U7NH-BE97 ot 11.05.22)
9 4. MynbTUMEAUNAHBIN TPOCKTOP
KOHCYIJIbTAIHH, . 4. Mathcad 15
Panasonic — 1 .
TEKYIIEr0 KOHTPOJIS U (muner3usPKG-7543-FN,
. 5. Pabounx mect npenonasaresst — 1
MIPOMEXYTOYHOMN aTTecTaIlluu 6. PaGotee MecTo CTyenTa — 112 MNT-PKG-7543-FN-T2,
) Y noroBop Ne 28-13/13-057 ot
26.02.13)
4. Adobe Reader
(mponpuerapuoe I10)

10. METOAUYECKHUE PEKOMEH/JIALIMU OBYYAIOIIIUMCHA
ITO OCBOEHUMIO JTUCHUITJIMHBI

10.1. OO0mue MeTogUYECKHEe PEKOMEHAAUMHU JJsi O0YyYAIOIIUXCH MO OCBOEHHMIO
AUCHHILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTHHN

JlucuuIuiiHa — peamu3yeTcsl  MOCPEICTBOM — NPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIHOYas MPOBEIEHHE TEKYLIEro KOHTPOJI YCHEBAaeMOCTH), CAMOCTOATENbHOM
paboThl 00Y4AIOIIKXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

KonTaktHas paboTa MOXeT ObITh ayJUTOPHOM, BHEAYAUTOPHOH, a TaKkKe MPOBOJUTHCS B
ANIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurtera (manmee - DOUMOC). B
ClIy4yae TPOBEACHMSI YaCTH KOHTaKTHOH pabotel mo aucuurimHe B DMOC (B cOOTBETCTBUU C
pacnucaHueM Y4eOHBIX 3aHSTHH), TPYJOEMKOCTh KOHTAKTHOM paboTel B DUOC skBHBaieHTHa
ayJIUTOpHOM pabore.

[IperonaBanyie  ITUCIUILTHHBI
00pa30BaTeNbHbBIX TEXHOJIOTHIA:

-0aNIbHO-PEUMUH208as51 MEXHOI02US OYEeHUBAHUS (NPU HATUYULL),

- KOILOKGUYM,

- KOHmpobHas paboma,

- mecm;

- omuem no 1ab6opamopHuIM paboman.

[To wroram Tekyliel yCHeBaeMOCTH CTYIACHTY MOXKET OBITh BBICTABIEHA OIEHKA II0
IIPOMEXKYTOUHOM aTTecTalii B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamtamu. CTyAEHTHI,
BBHITIOJTHUBINME BCE OO0sI3aTENIbHBIC BUIBI 3alJITAHMPOBAHHBIX YUEOHBIX 3aHITHHA K MPOXO0XKICHHUIO
MIPOMEKYTOUHOM aTTeCTaluu (IK3aMeHYy).

BEACTCA C IMPUMECHCHUEM CICOYIOIIUX BUJ0B
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PesyabraTr 00yueHus cumTaercsi cOPMHPOBAHHBIM HA NMOBBIIICHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIep:KaHNe Kypca OCBOCHO MOJIHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUSX CTYIEHT
HCUEPIIBIBAOIIE, MTOCTIEI0BATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbId MaTepuai; CBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIOJTHUTENbHBIN MaTepuas. Bce mpemycMmoTpeHHble pabouell yueOHOW MporpamMMon 3aJaHust
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYCHHBIE PE3YyJbTaThbl, IPOSABIISET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUUECKOE COJepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX cobeceioBaHUSX CTYIEHT
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JjlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJayaMy, BONPOCaMU M JPYTMMHU BUAAMH 3aJaHUil, TpeOyrolluxX MPUMEHEHUS 3HAHUI; BCE
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBATh MOJYUYEHHBIE PE3YNIbTAThI;
IIPOSIBIISIET CAMOCTOSITEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUN

Pe3yabTaT 00y4yenus cunraercss Hec()OPMHPOBAHHBIM, €CJIM CTYJICHT IPU BBITOJTHEHUHN
3aJaHiii He JEMOHCTPHPYET 3HAHWW Y4eOHOTrO Marepuana, JIOIyCKaeT OIMUOKH, HEYBEpEeHHO, C
OONBIIMMH 3aTPYAHEHUSMHU BBIMIONHSACT 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KayeCTBO BBIIIOJIHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSAM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OassioB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyecKkue yKa3aHus AJs 3aHATHI JIEKIIMOHHOTO THIIA

JIeKUMOHHBIN KypC MPEAIONAracT CUCTEMaTU3UPOBAHHOE U3JI0KEHNUE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOTo TUIaHa. B X0/ie IEKIIMOHHBIX 3aHSATHIH pacKpHIBAIOTCS 0a30BBIE BOIPOCHI B PAMKax
KaX/0i TeMbl TUCHMIUIMHBI (Tabnuua 4). O003HAYarOTCs KIIOYEBbIE ACHEKThl TEM, a TaKXke
JIeNIal0TCA aKLEHThl Ha HauOoJiee CIIOKHBIE U BaXKHbIE IOJOXKEHHUS M3y4yaeMoro MaTepualia.
Marepuansl JIeKUMH  SIBISIOTCS ONOPHOM OCHOBOM Ui MOJIrOTOBKM OOy4aromuxcst K
MPAKTUYECKUM 3aHSTHUAM / JJabopaTOpHBIM padOTaM M BBINOJHEHUS 3aJaHUNl CaMOCTOSTEIbHON
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTalUu 10 TUCLIHILINHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE Y4eOHOTO

Marepuana.

10.3. Mertoauuyeckue YyKa3aHHsl 1O OCBOEHHMIO JAWCHUILUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlaGoparopHble pabOTHl MO3BOJSIOT HPUOOPECTH CTyAEHTaM yMEHHs paboTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy10i u npubopaMu, OCYIIECTBIATh XUMUYECKHH SKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIC HCCIIeN0oBaHUsA. B maboparopHbie pabOTH BBEICHBI AJIEMEHTHI,
MOBBIIIAIONINE UHTEPEC CTYACHTOB K HUM M MX IMO3HABATEIbHYIO aKTUBHOCTH. {151 MOBBIIEHUS
MO03HABATENBHOW aKTUBHOCTH CTYACHTOB M TPUOOPETEHHs] UMHU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIIOBaHMs, B 3TH KIJACCHMYECKHE J1abopaTopHble padOThl BBEAEHBI 3JIEMEHTHl HAayYHOTO
UCCIIEIOBAHMSI, KaK-TO:

a) BBIOpaTh OJUH U3 MPEUIOKEHHBIX PEAKTUBOB I MPOBEICHUS PEaKIMH U OLIEHUTDH
pe3yJbTar;

0) OOBSICHUTH NMPOTEKAHHWE OJHON PEaKLUU M HE MPOTeKaHWe APYrol, Ha MEpBBINA B3I
Mo100HOM, peaKIvy;

B) IpejcKa3aTh MPAKTHUECKOE 3HAYCHHE TOM MM MHOM peakLuH, CONpPOBOXKIAIOLIeHCs
HEOOBIUYHBIM 3 (PeKToM, U T.1.

[ToaroToBKy K KaxJ10i 1abopaTopHON paboTe CTYyEHT AOJDKEH HauyaTh C O3HAKOMJICHHS C
TUTAHOM 3aHSTHS, KOTOPBII OTpaXkaeT co/iepiKaHue MPeI0KEHHOW TEMBI.
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[locne BBIMONHEHUS KaXIOW J1abopaTopHO pabOThl CTYAEHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCA II€IM PaboThI, X0J PabOTHI, JAaeTcs PHUCYHOK M ONHMCAHHE YCTAHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJIbTaTOB, TPa(pUKH, BEIYUCICHUS U BBIBOBI.

[Tpu oneHnBaHKMN 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHUECKOM YacTH pabOThl H
CTENCHb COOTBETCTBUS PE3y/IbTAaTOB pabOThI 331aHHBIM TPEOOBAHHSM;

- Ka4ecTBO O(OPMIICHHSI OTUETA IO paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI P 3aIIUTE PaOOTHI.

IIPY BBIITOJIHEHUH UMM KOHTPOJIBHBIX 33 JaHHM.

10.4. MeToanyecKue yKa3aHUs M0 CAMOCTOSITEJILHOM padoTe 00y4YaroLUXCs

CamocrosTenbHas pabora oOecrieyrMBaeT IMOATOTOBKY OOYYalOMIErocss K ayAuTOPHBIM
3QHITHSIM M MEPOIPHUSATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH O M3ydaeMO
JTUCHUTUTHHE. Pe3ynbTaThl 3TOH TOJATOTOBKM MPOSBISIFOTCS B AKTUBHOCTH OOYYaroOIIErocs Ha
3aHIATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYECKHUX 3aJaHUi W JOpYyrux (OpPM TEKYIIEro
KOHTPOJISI.

[Ipu BBITIONTHEHUM 3alaHUM I CAMOCTOSITEIBLHON PabOThl peKOMEHAYyeTCs MpopadboTKa
MaTepHaJiOB JICKIUH 10 KaXKIOW MPOWJACHHOW TeMe, a TaKKe H3YYCHHUE PEKOMEHIyeMOi
JUTEPATypHl, IPEACTABICHHON B pa3jene 6.

B mpormecce camocTosTenbHON pabOThl MPU WM3YYEHHH JUCIMILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIICIUATM3UPOBAHHBIX AyTUTOPHUSAX ISl CAMOCTOSITEIIBHON pabOThI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HUH(POpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON MH()OPMAIMOHHO-00pa30BaTEIIBHON
cpene ynusepcutera (QMOC) u sanekrponHoi 6ubanoreynoi cucreme (3bC), rae B 3JeKTPOHHOM
BUJIC PACIONIATalOTCsl Y4eOHbIE M Y4eOHO-METOJMYECKHE MaTepuaibl, KOTOPBIE MOTYT OBITh
UCIIOJIB30BaHBI JJIs1 CAMOCTOSITEIIbHOW Pa0OThI IPU U3yYCHUHN JTUCITUTLIAHBI.

Jst oOydarommxcst Mo 3aouHoM (opme OOydeHHS CaMOCTOATENbHAss paboTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

10.5. MeToanueckue yKa3aHus A5 BbINOJTHEHUS] KOHTPOJIbHBIX padoT

[Tpu n3yueHnn Kypca «AHaTUTHYECKAss XUMHS U (QU3NKO-XUMHUECKUE METOJbI aHATTN3a)»
npoBoauTcs 10 KOHTPOJBHBIX paboT MO pasjenam AMCUMIUIMHBI M3 METOAMYECKUX YKa3aHWil:
Ananmutuueckass xumusi. Yacte 1. Jlomamnue 3amanus. KoHTposnbHBIE paboTh: YueOHO-
MeToAnYecKoe Mocodue K J1abopaTOPHBIM 3aHATHSM 0 JAUCHUIUINHE «AHATUTHUYECKAss XUMHUS U
¢usnuko-xumuueckue metonsl aHanuza» / HI'TY um. P.E. AnexceeBa / A.Il. ApOGarckuii. H.
Hosropoga, 2016. - 36 c.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCIUIIJINHBI
TunoBble KOHTPOJIbHbIE 32JaHUS MU MHbIE MATEPUAJIbI, HeO0XO0AUMbIE /ISl OLEHKH
3HAHMIi, YMeHMii, HABBIKOB U (MJIH) ONBITA B X0/Ie TEKYLero KOHTPOJIsl yCIIeBaeMOCTH
Bomnpockl, vHANBHTyaTbHBIE 3aJaHHSI U 3a7a9H MPEICTABICHBI B METOANYECKUX YKa3aHUSIX
K IPaKTUIECKUM U JTabopaTopHbIM 3aHsaThsM [3.1 — 3.9], npeacraBieHHbIX B 11. 6.3.
Ilpumepvt munoewix 3a0anuil:

11.1.2. TunoBble 3agaHusi AJs J1a00paTOPHBIX padoT

Jladoparopnasi padora «XapakTepHble peaKIMi HA KATHOHBI 1 AHUOHbD)
KoHTponbHbIE BONIPOCHI:
1. Kakas peaxius sBnsercs crenududaHoil Ha non NHy™?
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2. Ipu ananuse Bol He mpoBepwin monHoty ynaienus NHy' - wona. Kakue omubku B
pe3ynbTaTax aHajnu3a 3TO MOXKET MOBJIEYb 3a COO0M?

3. Kakoro 1BeTa obpa3yercs ocaok mpu jaeicTBuu rekcanutpokodanprarom (II1) natpus
na NH," - non?

4. Kakas peaxius sasnsercs cnenuduunoit na K* - non?

5. Kakoro mBera obpasyercs ocamok mpu oOHapyxennn K' - moHa peakumeii c
rexcanutpokob6ansTaToM (I1I) HaTpus?

6. Kakue ycioBus JomKHBI OBITH COOMIONEHH! TpH oTKpbITHH K - HOHa ¢ rugpoTapTpaTom
HaTpus?

7. Kak OTKpBITH K" - vioH B kuCIIOM cpene ¢ NaHC4H40¢?

8. KakoBbI 0COOEHHOCTH BTOPOI aHATUTUUECKOM IPYIIIbI KATHOHOB?

9. [louemy rpynmnoBbIM peareHTOM Ha KaTHOHBI BTOPOM aHATUTUYECKON IPYTIIbl KATHOHOB
ABJIIETCS XJIOPOBOJIOPOAHASL KUCIIOTA?

10. Kak geiictByer pactBop ammuaka Ha AgCl?

11. Kak OTKpBITH B aHAJIM3UPYEMOM PacTBOpPE HOH cepedpa?

12. ComnocraBbTe COOTHOIICHHE XJOpUAA M HOIUaa cepedpa K JIEHCTBUIO PAacTBOPOB
aMMHaKa ¥ [IMaHUAA KaJdus U OOBSICHUTE HAOIIOAAIONINECS PA3InIns?

13. Tlouemy HeoOXoauMO OBICTPOE OTIEIIEHHE PACTBOpPA OT OcCajKa Imocie 0O0paboTKu
ocajika xJiopuoB cepedpa u pryru (I) pactBopom ammuaka?

14. TlopsitoK BBITIOJIHEHUS paOOTHI.

11.1.3. TunoBble BONpockI (3a1aHNSA) AJIsl YCTHOr0 (IMCbMEHHOTI0) ONpoca
JIEKIUSA I'paBumeTpus
TUIIOBBIE BOIIPOCHBI JJs1 TIPYHNINOBOI'O OBCYXIAEHUSA HA
JIEKIHIMOHHBIX 3AHATUAX:
1. M3MepeHune Kakoro XapakTEpHOIO IapaMeTpa JIEKUT B OCHOBE TI'PAaBUMETPUUECKOIO
aHanmuza’?
2. Kakue pa3HOBUHOCTU TpaBUMETPUUYECKOr0 aHaian3a Bel 3Haere?
3. B ueM cocTOUT NpUHLKIT METOAA OCAXKIACHUS?
4. IlepeuncianTe OCHOBHBIE 3Tallbl aHAJIN3a BEIIECTBA METOJIOM OCaXICHUS.
5. Kakum 06pa3om moaOuparoT ocaiuTenb B paBUMETPUIECKOM aHaIn3e?
6. Kakue TpeOoBaHUS PEIBSIBISIFOTCS K OcaxaaeMoi popme?
7. Kak momy4uTs U3 ocaxkgaeMoi (hOpMbI TPaBUMETPUUYECKYIO?
8. Kakme HexenarenbHbIC SBICHUS BO3MOXKHBI INPH TPOKATMBAHUHM OCAIKOB: a) Oapus
cynbdara; 6) xxenesa (III) runpoxcuna?
9. IlepeunciuTe TOCTOMHCTBA U HEOCTATKU TPABUMETPUIECKOTO aHAJIH3a.

11.1.4.TunoBble 3aJaHusi A1 KOHTPOJIbHOI padoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «PABHOBECHE B 'ETEPOI'EHHBIX CUCTEMAX»

1. Paccumrarh mnpousBeIeHHE pPacTBOPUMOCTH, eciii B 100 MiI BOJBI pacTBOPUMOCTH
cocramsieT: a) 0,058 r Hg»,SO4; 6) 2,33-10-4 r BaSOs,.

2. Bemuucnute pactBopumocts HgyCl, B Boge mo 3Ha4YeHHIO €ro MPOU3BEACHHS
pacTBOPUMOCTH.

3. BeIUMCANTE ¥ CPABHUTH PACTBOPUMOCTH (MOJ‘II)/}IMS) AgCl B Bozne u 8 0,01 M KCI.

4. K 100 mn HaceimenHoro pactsopa BaSO, mpubasunu 10 eM® 0,5 M pactBopa NaySOa.
Kaxkast koHIIEHTpalust HOHOB Oapus (MOJ‘IB/JIMS) OCTaHETCsI B pacTBope?

5. HaceieHHslit ;)aCTBOp CaSO4 cmemanu ¢ paBHbIM 00BEMOM pPacTBOpPA, COJEPIKALIETO
0,0248 r Na;C,04 B 1 m”. TIpomsoiineT n oOpa3opanme ocanka CaCy04?
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6. Paccunrtath npowusBeneHHE pacTBOpUMOCTH, eciu B 100 Ma BOABI pacTBOPUMOCTH
COCTABJISIET: Q) 32103 Agr,COs; 0) 6,810 Ag,S.

7. Berurcnuth pactBopumocts Caz(PO4), B Boze o I1P.

8. Kakas u3 nByx cpaBHUBaeMbIX cojieli Oojiee pactBopuma B Bojzie: BaSO4 nmu CaSOy.

9. BeIunCANTD U CPABHUTH PACTBOPUMOCTD (MOJIB/I[MS) PbCrO,4 B Bozie, B 0,1 M K;CrO4 1 B
0,2 M Pb(NO3),.

10. K 125 cm® naceimennoro pacropa PbSO, mpuGasmnu 5 cm® pacrtBopa NaySOy ¢
MaccoBoit gonei 0,5%. Kakas koHIleHTpanus HOHOB CBUHIIA (MOJ‘IB/I[Ms) OCTaHEeTCs B pacTBOpe?

11.2. TunoBble KOHTPOJIbHbIC 3aJaHUSI MJIM HHbIe MaTepHaJibl, HeOOX0AUMBbIE /s
OLICHKY 3HAHWH, yMeHMIl, HABBIKOB M (MJIH) ONBITA B X0[€ NMPOMEKYTOYHOH ATTECTALUM 110
AUCHHUILINHE

DK3aMeH NPOBOJUTCA B YCTHO-TIMCbBMEHHOW (OopMe MO BCEMYy MaTepHaly H3ydaeMoro
Kypca «AHaJIUTHUYECKast XUMHS U (PU3UKO-XUMHUYECKHE METOIbl aHaJIM3a» B 5 CEMECTE.

DK3aMeHaI[MOHHBIN OMJIET COEPKUT 2 BOIIPOCA U3 Pa3HBIX TEM Kypca U OJIHY 3a/1ady.

Ilepeyenb BONPOCOB U 3aJaHMi 1JIs1 HOATOTOBKHU K 3a4eTy/3K3aMeHYy
(OIK-2: UOIIK-2.1, UOIIK-2.2, UOTIK-2.3, UOIIK-2.4; OIIK-4: UOIIK-4.2; UOIIK-5:
HOIIK-5.1, UOIK-5.2, UOIIK-5.3):

1. Awnanutudeckasi XMMHs KaK HayKa.

2. OcHOBHble TOHATUS (METOA, METOJIMKA, KauyeCTBEHHBIH, KOJMUYECTBEHHBIMH,
CTPYKTYPHBIH, 2JIEMEHTHBIN, ()yHKIIMOHAJIbHBIN).

3. Hcropus pa3BUTHA aHATUTHUYECKOW XUMHH. AHAJIUTUYECKHE IPU3HAKU BELIECTB U
AHATUTHYECKUE PEAKIIHH.

4. TlogroroBka obpaszua k ananuszy. Cpeansisi mnpoba, oTOOp cpemgHeil mpoOBbI.
UyBCTBUTEIBHOCTh XMMHUYECKHX PEAKUUH. XapaKTepHCTUKA YyBCTBUTEIBHOCTH AHATUTUYECKUX
peakuuii (OOHapyXMBaeMblii MUHUMYM, NpejeiabHOe paz0aBiieHUe, MpeesibHas KOHLIEHTpaIus,
MUHUMaJIbHBII  00BEM TpenenbHO  pa3daBiieHHOro  pactBopa. (CrnocoObl  MOBBIMICHUS
qyBCTBUTEIBHOCTH.

5. WM3buparenbHOCTh  XUMHUeCKMX  peakuuid. Knaccudukanus — peareHToB B
AQHAJTUTHUYECKUX peakiusaX (MPUBECTU MPUMEPH CIEHU(PUUHBIX, U30MpaATEIbHBIX M TPYIIOBBIX
pearenToB). CriocoObl yBennueHus: n3duparenbHocTu. [IpuBectu npuMepsl.

6. CumbHble U ciabble 2JEKTPOIUTHI, ONPEAeTICHUE, TIPUMEPHI.

7. Crenens aucconuanuu, Gopmysa pacuera.

8. OO0mas KOHLEHTpalMs 1 aKTUBHOCTH HOHOB B pacTBope. MloHHas cuia pactBopa.

9. TereporenHsle paBHOBECHS B aHAIMTHYECKOH XuMHH. CrocOOBl BBIpAKECHUS
pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX ~ BJIEKTPOJUTOB (MaccoBas pacTBOPUMOCTb, MOJISIpHAs
pactBopuMocTh). [Ipon3BeeHre pacCTBOPUMOCTH, OIIpEIeNICHHE, PacyerT.

10. YcnoBue obpazoBanust ocagkoB. [IpobHOe ocaxkaeHue u IpoOHOoe pacTBo- 10 peHme
ocankoB. [lepeBox OAHMX MalOPACTBOPUMBIX JIIEKTPOJMTOB B ApYyrue. BiusHHE pa3innyHbIX
(akTOpOB Ha MOJIHOTY OCAXKACHUS OCAJKOB U X PAaCTBOPEHUE.

11. BausiHHEe TIOCTOPOHHHMX OJEKTPOJIUTOB Ha PAcTBOPUMOCTH MaJlOPACTBOPHMBIX
CHIIBHBIX 3J1eKkTpoauToB. ConeBoit addekr, onpenenenue. Gopmyna pacuera pacTBOPUMOCTH B
NPUCYTCTBUH OJTHOMMEHHBIX KATHOHOB HJIH aHUOHOB.

12. Pacuer pH B pacTBOpax CHJIBHBIX KHCJIOT U OCHOBAaHWH. BiusHue KOHIEHTpaluu Ha
3HaueHue pH.

13. 3akon paszBenenus OctBanbaa. Pacuer pH cnabbIx 0JJHOOCHOBHBIX U MHOTOOCHOBHBIX
KHCJIOT U OCHOBAHMII.

14. Bydepubie cuctembl. 3Hauenuss pH Oydepnbix pactBopoB. IIpuBectu mnpumepsl
Oy(depHBIX PacTBOPOB, COAEPKAIINX CIa0yI0 KHCIOTy U €€ coib. Popmyna pacuera pH manHOM
cMmecu. XuMu3M Oy(epHoro neicTBuUS.
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15. OcHoBHBIE  XapaKTepUCTUKH  OydepHBIX  pacTBOpoB. bydepHas  eMKOCTb.
Hcnonb3oBanue OypepHBIX CUCTEM B aHATH3E.

16. OxucnuTENbHO-BOCCTAHOBUTEIBHBIE CHUCTEMBL. OKHCIUTENHFHO-BOCCTAHOBUTEIILHBIC
HNOTEHIMAJbl  peAoKc-nap (CTaHJAPTHBIA  OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIN  IOTEHIMAI,
peabHBIN YCIIOBHBIN MOTEHIINAN, ()OPMATIbHBINA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIIN MOTEHIUA).

17. Tumnsl 31eKTPOJOB (3JEKTPOJIbl CPABHEHMSI, HHIMKATOPHBIE IEKTPOJIbl, UX CTPOCHHUE,
¢ynkuun). YpaBuenue Hepucra.

18. Meroabl pa3zieneHuss M KOHLEHTPUPOBAHUS BEUIECTB B AHAIUTUYECKOH XHMHU.
OcHOBHBIE TIOHSTHSL.

19. Knaccugukaius MeTo10B pa3eiaeHNs U KOHIEHTPUPOBAHHUS.

20. Ocaxnenue u coocaxjaeHue. I[IpuMeHeHHe SKCTPAaKIMKA B AHAIUTHYECKOW XUMHH.
[TpyHIMI MeTO1a )KUIKOCTHOU SKCTpakuuu. OCHOBHBIEC NOHATHS JKUIAKOCTHOM dKCTPAKLIUH.

21. Tutpumerpuueckuii ananu3. OCHOBHbIE MOHATHUS (TUTPAHT, TOUKA YKBUBAICHTHOCTH,
UH/MKATOp, KpuBas THpPOBaHUs). TpeOoBaHUS, NMPENbABISIEMbIE K PEAKLUSAM B TUTPUMETPHUH.
PeakTuBbl, NprMeHsieMbl€ B TUTPUMETPHUH.

22. CraHjapTHble BEIIECTBA, THUTPAHTbI, CIIOCOOBI IMPHUTOTOBJIEHUS TUTPOBAHHBIX
pPacTBOPOB M YCTaHOBJIEHUS UX KOHIEHTpauuu. [IpuBectu npumepsl.

23. TunoBble pacyeTbl B TUTpuMeTpuu. CrnocoObl BBIpaKEHHs KOHLEHTpauuid B
TUTPUMETPUM (MOJIIpHAsT KOHIIEHTpAlUs, MOJSIpHAas KOHLEHTpauus OHKBHUBAJIEHTa, THUTP,
MONIPABOYHBIN KOA(DHUIHEHT).

24. Pacuer wMacchl CTaHAApTHOTO oOOpasna s TPUTOTOBICHHS THUTPAHTA, pacder
KOHLIEHTpallUu TUTPAHTA.

25. Knaccudukanuss METOOB THTPHUMETPUUYECKOrO aHajdM3a: KHUCIOTHO-OCHOBHOE,
OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHOE, OCAAUTENbHOE, KOMIUIEKCOHOMETPUYECKOe  (IIPUMEpHI).
Bunel TuTpoBanus (npsimoe, oOpaTHO€, KOCBEHHOE, peBEpCUBHOE). MeTO/ bl YCTaHOBJIEHUS TOUKHU
TUTPOBAHUS.

26. KucnorHo-ocHOBHOE THTpoBaHWEe. OCHOBHBIC pPEAKIMH M THUTPAHTHI METOAA. THIIBI
KHCJIOTHO-OCHOBHOTO THTPOBaHUS (JIKATUMETpUS M anuauMmerpusi). MHaukaTopsl, TpeboBaHMs,
IpeIbABISEMbIE K HUM.

27. VNonHas, XpoMoQopHas, HOHHO-XpOMOGOpHas TEOPUH WHIUKATOPOB KHUCIOTHO-
OCHOBHOTO TUTpoBaHusl. [Ipumepsl.

28. OxuciIMTeNbHO-BOCCTaHOBUTENbHOE TUTpoBaHue. CyniHocTh MeToaa. Kinaccuduxanus
PEAOKC-METO/IOB. Y CJOBHSI IPOBENEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMUSL.
TpeboBaHus, MpeabsBIsIEMbIE K PEaKLUIM.

29. Buapl  OKMCIHMTETHHO-BOCCTAHOBUTEIBHOIO  THUTPOBaHWS  (mpsiMoe, oOpaTHOE,
3aMecTuTeNnbHOE). [IpuMepbl OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIX HHAUKATOPOB. DopMyIbl,
NEePEX0/1 OKPACKH B TOUKE SKBUBAJIEHTHOCTH.

30. duxpomaromerpus. CyIIHOCTb METO/Ia, YCIOBUS MPOBEACHUS TUTPOBAHUSA, TUTPAHT,
€ro NPUrOoTOBJIEHHE, YCTAHOBJICHUE TOUKHU SKBUBAJIEHTHOCTH.

31. Uonomerpuueckoe TtuUTpoBaHWe. CylIIHOCTH METOJA, YCIOBHS  IPOBEACHUS
TUTPOBAHUS, TUTPAHT, €0 IPUTOTOBJICHHUE, YCTAHOBICHUE TOUKH SKBUBAJIEHTHOCTH.

32. KommiiekcoHomeTrpuueckoe TuTpoBaHue. CyITHOCTh METO/a, YCJIOBUS HPOBEIECHUS
TUTPOBAHUS, TOHITHE O KOMIUIEKCOHATaX METAJIJIOB, TUTPAHT, €r0 MIPUTOTOBJICHHUE, YCTAHOBJICHHE
TOYKH SKBUBAJIEHTHOCTH. BinsiHue pa3anyHbIX (pakTOpOB HAa CKAYOK Ha KPUBOW TUTPOBAHUSI.

33. Unaukaropsl. CymHOCTh METO/1A, THTPAHT, HHAUKATOPBI.

34. Ilonatue ®XMA. Ananutnyeckuid curHaji. OCHOBHbIE XapakTepuUCTHKH. IIpuemsl,
ucnonbszyembie B DXMA. [Ipsimbie usmepenus u TutpoBanue. Pa3nuynbie criocoObl onpeaeneHus
COJIEpKaHUs UCCIIEyEMOT0 KOMIIOHEHTA.

35. Knaccupukamuss DXMA: 10 wu3MepseMbIM CBOHCTBaM, YyBCTBUTEILHOCTH,
UHTEHCUBHOCTH, CEIEKTUBHOCTH. OCHOBHBIE COCTABHBIE YaCTH AHATUTUYECKUX MPHOOPOB.
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36. ObpaboTka pe3ynbTaToB aHaiau3a, OCHOBHBIE METPOJIOTUYECKHUE XapaKTEPUCTHKH.
[Torpemuocts m3MepeHus. KoaddunmeHT HOPMHPOBAHHBIX OTKIOHEHUH. ['paduyeckas
00paboTKa pe3yIbTaTOB aHAIN3a.

37. IloHsATHE O CHIEKTPOCKONHMU. DMHUCCHOHHAs CHEKTpockomnus. MHTEHCHMBHOCTH M
LIMPUHA CIEKTPAJIBHBIX JMHUNA. KaueCTBEHHBIH M KOJMYECTBEHHBIM AHAIU3 B OMUCCHOHHOU
CIEKTPOCKOIIUH.

38. JlroMmuHecueHTHBIN aHanu3. OO0mas XxapakTepuCTHKa U 0COOEHHOCTH 3MHUCCHOHHBIX
ONTHYECKUX METOJIOB.

39. Teopuss abCOpONMOHHBIX METONOB aHanmu3a. CHEKTpbl TMOTJIOMEHUS H WX
npoucxoxaeHue. BpamarenbHele, KojaeOaTeNbHbIE U 3IEKTPOHHBIE CIIEKTPBI.

40. AToMHO-a0copOIOHHas cieKTpockonusi. 3akoH byrepa-Jlambepra-bepa.

41. @oromerpus. Meroasl wu3MepeHuid B KosopumeTpun. CrektpodoromeTrpus.
®dorokonopumerp. Cxema npudopa, padbora Ha HeM. ONTHMATBHBIC YCIOBHUS (POTOMETPUUECKUX
ONpeeICHUN.

42. Paccesinue uznydenus. Hedenomerpus u Typouaumerpus.

43. Tlonspumerpusd. IlonydyeHue MIOCKOMONSIPU30BaHHOrO cBeTa. llpuHiumn aeWcTBus
noJsipru3aropa. 3aBUCUMOCTH yIJIa BPALICHUS TUIOCKOCTH MOJISIPU3ALMHU OT PA3IUYHBIX (PaKTOpPOB.
OnTuyecku akTUBHBIE BElleCTBA. Annaparypa AJs HOJIIPUMETPUYECKUX U3MEPEHUM.

44. OcHOBHBIC MTOHATHUSA U KJIACCH(PHUKAINS IIEKTPOXUMUIECKAX METOJIOB.

45. Bonbsramnepomerpus. Kiaccuueckas nomsiporpadus. Ilponeccel nporekaromme Ha
PTYTHOM KamneJlIbHOM 3JIEKTPOZE. XapaKTEepUCTHKA Moysiporpadudeckoit BoHbl. KonndecTBeHHBIH
Y Ka4eCTBEHHBIN Mossiporpaguueckuil ananus.

46. Kymonomerpusi. Teopermdeckue ocHOBHL. Kiaccupukamusi KyJTOHOMETPUYECKHX
meronoB. IloreHnuocrarnyeckas KyiaoHomerpus. [IpuOopel 111 HOTEHIMOCTATUYECKON
KkynoHoMmeTpun. Kynonomerpuueckoe TutpoBanue. [Ipaktuueckoe npuMeHEHHE METO1A.

47. KonaykromeTpus. YaenbHas W SKBUBAJEHTHas 3JeKTpornpoBopHocTu. Cxema
KOHAYKTOMETpa. MeToasl U3MEpeHUss B  KOHAYKTOMETPUHM: IHpsAMas KOHIYKTOMETpHS,
KOHAYKTOMETPUYECKOE TUTPOBAHUE U €T0 pa3HOBUAHOCTH; BU-KOHIyKTOMETpHSL.

48. TloTeHnmoMmeTpHs. OJEKTPOIbI: WHIWKATOPHBIE W CpPAaBHEHHs, WX THUIBl |
BO3MOXXHOCTH. YacTHbBIN cilydail nmoTeHuuomeTpun - usMmepeHue pH. CTEKISIHHBIM 3I€KTpOJ.
[ToTreHMOMETpHUYECKOE TUTPOBAaHHE. BO3MOXXHOCTM NpPUMEHEHHUs NpU Pa3IUYHBIX METO0/ax
TUTPOBAHUS.

49. Macc-cniektpoMeTrpur. TeopeTrudeckoe 000CHOBaHUE MeToa. Bo3aMoXHOCTH MeTOIa.

50. Pammomerpuyeckue MeTOAbl aHanu3a. TUIB pajMOAKTMBHOTO pacmajga M|
paavoakTUBHOrO wu3iaydeHus. KuHeTnueckue 3aKOHOMEPHOCTH PAJMOAKTHUBHOIO pacnaja.
B3anmoneiicTBre palnoaKTUBHOTO M3JIyYEHHsI C BELIECTBOM M MPUOOPHI ISl paAHOMETPHUECKOTO
aHayIM3a.

51. MeToauKkH pajuOMETPUYECKOro aHaiu3a. AKTUBAI[MOHHBIE METOJbl. MeTobl
M30TOIHOTO pa3bapneHus. Pannomerpuyeckoe TUTpOBaHUE.

52. Tepmuueckue Metonsl. TepmorpaBumerpus. Tepmuueckuii u auddepeHamTbHbII
TEPMUYECKUN aHATIN3.

53. Xpomatorpadus. Teopernueckoe obocHoBaHHE Merona. Kiaccudukaius MeTo10B
xpomarorpadumu.

54. OcHOBHBIE XapaKTEPUCTHKH XpomaTorpapuueckux NHKOB. OCHOBBI TEOPHH
xpomaTorpaduu. Meton TeopeTuyeckux Tapenok. Kunernueckas Teopus.

55. Ilpubops! as ra3oBoit xpomaTtorpaduu. JJerekropsl. Bo3MoxHOCTH MeTO1a Ta30BOi
xpomaTorpaduu

56. Tonkocnoiinas xpomarorpadus. MonooOMeHHas xpomatorpadus. IIpaktuueckoe
IpPUMEHEHHE XpoMaTorpadpuyecKiux MeTOI0B.

57. B dyeMm 3akimiouaercs NPUHLUUIHUAIBHOE OTJIMYHME 3JIEKTPOrPaBUMETPHUECKOTO U
KYJIOHOMETPHUYECKOTI'0 MEJI0OB aHAIN3a.

38



		2025-03-12T09:40:19+0300
	Ивашкин Евгений Геннадьевич




