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1. HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSA

JlucuuIuinHa y4acTByeT B (JOPMHPOBAHUU CIEAYIOMIEH KOMIIETEHIIMKA 00pa3oBaTeIbHON

IPOTrpaMMBI:

IMoaxommeren
KomnereHuun H, MHIMKATOPBI JOCTHKEHHS] KOMITeTeHIHii

(opmupyembie

B IUCHHUILINHE
OIIK-1 OIIK-1.AX 3HaHMe TEOPETUYECKUX OCHOB aHAIIMTUYECKON XUMUM;
Crniocoben Criocoben METOOB ¥ MPUHLIMIIOB UIACHTU(UKAIIIH U OTIPEICICHUS
peaThb 3a1a4u UCIONb30BaTh | BEUIECTB; KJIacCU(UKALMU METOJIOB aHAJIN3A U
npoeCCHOHANIBH | AaHAINTUYECKU | CYIIHOCTH MPOLIECCOB, JIEKAIUX B UX OCHOBE
OU NIEATENBbHOCTH, | € METOIBI YMeHue IaHUPOBATh AHATUTUYECKUN SKCIIEPUMEHT,
HPUMEHSSA UCCIICIOBAaHMSl | UCHOJIb3Yysd METObl aHAIN3a IPUMEHUTEIBHO K
METObI U IMaTHOCTUKU | OCHOBHBIM THIIaM COBPEMEHHBIX MaTEPUAJIOB;
MOJIETIUPOBAHUs, | CUCTEM MHTEPIPETHPOBATh, CTATUCTUYECKH 00padaThIBaTh U
MaTeMaTH4eCKOI0 0000111aTh pe3yabTaThl SKCIIEPUMEHTA; (POPMYyTUPOBATH
aHaJm3a, BBIBOIBI M HCIIOJIb30BATh PE3YNIbTAThl pAaOOTHI IS
€CTECTBEHHOHAYY peleHus TPOU3BOICTBEHHBIX 3a/1au.
HBIE U OnbIT padoTsl ¢ TprOOpPaMu U 000PYIOBAHUEM;
OOIIENH)KEHEPHBI METOAMKAMH XMMUYECKOT0 U (PU3UKO-XUMUYECKOTO
€ 3HaHuA aHaIM3a

2. MECTO JUCIHUIIJIUHBI B CTPYKTYPE OBPA30OBATEJIBbHON
INPOI'PAMMBI

JlucuuminHa «AHaTUTAYECKass XUMHUS» OTHOCHUTCS K 00s3aTeabHON YacTh Oiioka bioka 1
JTUCIUTIIINH  00pa30BaTEIbHOW TMPOTPAMMBI, SIBJIAETCS OJHONM W3 OCHOBHBIX XHMHYECKHUX
JTUCIUIUIMH, UTPAeT OTPOMHYIO POJIb B MOATOTOBKE HHKEHEPA-TEXHOJIOra, CHEIUaucTa I10
MaTepuaiam.

JlanHBIH yueOHbIH Kypc TpeOyeT OT CTYACHTOB CIIEHUAIBHON MOATOTOBKH, OCHOBBIBACTCS Ha
0a3ze KypcoB 00IIel XUMHH, (PU3UKH, MATEMATHKH.

3HaHWS W HAaBBIKM JIaHHOW JWCHMIUIMHBI B JallbHEWIIeM OYyIyT WCIOIb30BAaHBl B
mucrumuinHax  @usudeckas xumus, OOmee MartepuanoBelneHHE, TEXHOJOTHMH MaTepUaioB
3JIEKTPOHHOU TEXHUKH.

3. OBBEM JIJUCIUILJIMHBI 1 BUJbI YYEFHOM PABOTHI
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4. COAEPKAHME JNCHUIIJIMHBI

Camocrosar
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1. OcHoBBI 12 4 - 4 4 4 32 TectupoBanue
AHATUTUYECKOU KonTposs
XUMUH. BBITIOJTHEHUS U
XUMHUECKUE 3aluTa
METO/Ibl aHAIH3A. nabopaTopHBIX padboT
Teopus u PyGexxHbIi KOHTPOIB
MPAaKTHKA
IrpaBUMETPUIECK
Oro aHajIu3a.
2. XUMHYECKHUE 8 12 - 2 16 TectupoBanue
METO/Ibl aHAIU3a. KonTposs
Teopus u BBITIOJIHEHUS U 3AILUT
IIPAKTHKA a 1abopaTOPHBIX
00BEMHOTO pabort
aHaJIM3a. PyGexxHbIi KOHTPOIB
Cnaua pacueTHo-
rpadguveckoit paboThI
3.Uucrpymentan | 12 | 16 - 2 16 TectupoBanue
BHBIE METOJIbI KonTpo:s
aHaJIn3a. BBHITIOJTHEHUS U
3aImuTa
1a00paTOPHBIX paboT
3anmTa KypcoBOu
paboThl




4.1. JleKHMOHHBIE 3aHATHSA

Kparkoe conepxxanue

~ Ne MOTYJIst AV CHUTLTMHBI

— Ne Jrekuuu

N O0beM 3aHATHH (Yachl)

[Ipeamer ananuTHYECKON XMMHUH. 3HaYEHUE aHATUTUYECKON XUMUU. OCHOBHBIE
ATanbl PA3BUTHS AHATUTUYECKOM XUMHUHM. MeToAbl aHATUTUYECKON XUMHH.
KayecTBeHHBII M KOJWYECTBEHHBIM aHanu3. OOmas cxeMa aHaJIUTHYECKOrO
ONpeAcIICHUs.

MeTtponoruueckie OCHOBBI aHANUTHUYECKOW XuMHH. OmulOka U OTKIOHCHHE.
3navamme  mudpel.  TOYHOCTP ©W  BOCHPOU3BOJUMOCTH  PE3YJILTATOB.
PannonanbHble  mpaBuia  BBIYHCICHUS W CTaTHCTUYecKas  oOpaboTka
HKCIIEPUMEHTANIbHBIX PE3YyIbTAaTOB COTIAaCHO MpaBmiiaM MeXIyHapOIHOTO COr03a
guctod u mnpuknagod xumuu (MIOITAK). Maremarudeckas o0OpaboTka
pe3yJIbTaTOB U3MEPEHUI.

Teopus u mpaktuka npoboorOopa. Teopus u mnpakTuka MnpodooTdopa u
poOonoAroTOBKU. [IpencTaBUTENBHOCTh MPOOBI; B3aUMOCBS3b C OOBEKTOM H
MeTosoM aHanmu3a. MDakTopbl, OO0YCIOBIWBAIOIIME pa3Mep M CIocod orbdopa
IpeACcTaBUTENbHOM MPOoObI. OTOOP MPOO TOMOTEHHOTO U FeTEPOr€HHOT0 COCTAaBA.
OcHOBHBIE €ITOCOOBI TIepeBosa MpoOsl B (opMy, HEOOXOAMMYIO AJIsi JAHHOTO
BuAa aHanmu3a. CrnocoObl yCTpaHEHHMs W ydeTa 3arpsA3HEeHUH U IOTephb
KOMITOHEHTOB IPH MPOOOIIOITOTOBKE.

MeToael MacKMpOBaHHWA, BBIACICHUSA, pa3lElICHUs W KOHLIEHTPUPOBAHUS.
KonuuecTBeHHBIE  XapaKTEPUCTHKU  KOHLECHTpUpoBaHusA. OcaxiaeHue w
coocakneHue.  OKcTpakuus. OCHOBHBIE  3aKOHBI M KOJUYECTBEHHBIC
xapaktepucTuku. Kiaccuukanuss SKCTPakIMOHHBIX IPOLIECCOB M HX
npakTUdeckoe ucrnoib3oBanue. Copobuus. Mexanusm copOunu. AKTHBHBIE YIIIN.
HMoHOOOMEHHUKH M XeIaToo0pa3yromue cOpOCHThl Ha OPraHMYECKOW MaTpHIIe.
Heopranmueckue copOEHTB. DIEKTPOXUMHUYECKHE METOJIbl  pa3/eCHHUS.
Meroasl ucnapeHus. YmpasiaseMas —Kpuctauumsanus. Jpyrue  MeTozsl
pa3leNneHns U KOHLIEHTPUPOBAHU.

Tunsl peakuuii ¥ MPOLECCOB B AHATUTHYECKONM XUMHUH: KUCIOTHO-OCHOBHBIE
peaKIuu, peakiui KOMIUIEKCOOOpa30BaHUsl, OKUCIUTEIFHO-BOCCTAHOBUTEILHBIE
peakuuu; ocaxiaeHue. KOHCTaHThI paBHOBECUS pPEAKIUid U  MPOLIECCOB.
CocrosiHue BemIeCTB B HUJCAIbHBIX M pealbHbIX cuctemax. CrpykTypa
pactBoputene u  pactBopa. ConbBaTanus, HMOHU3AIMUSA, JUCCOIMAIMS.
[ToBeneHne SNEKTPOIIUTOB M HEINEKTPOIHUTOB B pacTBopax. Teopus JleOas-
Xrokkensi. Koadumuentsr aktuBHOCTH. OTIFICAHNE CIIOKHBIX PABHOBECHIA.




I'paBumerpuuecknii aHanu3. CylmHOCTh IpaBUMeTpudeckoro asaiauza. dopma
ocaxxaeHus. IlomHora ocaxxnenus. Yucrora ocanka. IIpombiBaHHME OCaaKOB.
I'paBumerpuueckas ¢opma. Pacderbl B TpaBUMETPHUYECKOM  aHAIHU3E.
KonunuectBenHOE pazzeneHne MeTo1oM ocaxaeHus. OcaxIeHne ¢ KOJIEKTOPOM.
[IpakTrueckoe mpumenenue. OOIas OIIEHKA METO/1A.

Tutpumerpudeckuii  aHanmu3. CymHOCTh  TUTPUMETPUUECKOTO  aHAIM3a.
Cranpgaptuzanust pacTBOPOB THUTPaHTOB. (OCHOBHBIE TPUEMBI THUTPOBAHUS.
Pacuersl B TuUTpuMeTpuueckoM aHanu3e. Pacuer pesyibTara MOpsIMOTO
TUTPOBAHUS IIPU PA3HBIX CIIOCO0aX BRIPaXKEHUS KOHIIEHTpAIMK pacTBopa. Pacuer
pe3yabTaTa B MeTo/iax oOpaTHoro TuTpoBanus. Kpussie TuTpoBanus. OCHOBHBIE
MCTOAbI TUTPUMCTPHUYCCKOI'O aHaJIn3a.

Kucnorao-ocHoBHOe THTpoBanue. Paboune pactBopbl. KpuBbie THUTpOBaHHS U
BbIOOp MHAUKaTopa. KpuBble TUTPOBAHUS CMECH KHUCIOT U CMECH OCHOBaHHM.
MeTtoapl 0oOHapyXeHUsi TOYKU SKBHBaJIEHTHOCTU. [IpakTuueckoe mpumeHeHHe
METOJIOB KUCJIIOTHO-OCHOBHOTO TUTpoBaHusl. OO0I11as OlleHKa MEeTo/a.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE ~ TUTpoBaHue.  Peaknum — OKHCICHMS-
BOCCTaHOBJIEHMsI. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE TOTEHIINABI. KOHCTaHTHI
PaBHOBECHUSI  OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil. CkopocTh U
MEXAHU3M PEaKIMi OKHUCIEHUsI-BOCCTaHOBIEHUS. Penokc-unaukaropel. Kpusbie
TuTpoBaHusa. Pabounme pactBopbl. Ilepmanranaromerpus. Homomerpusi.
[IpakTrueckoe mpumenenue. OOIas OIIEHKA METO/1A.

10

Kommekcomerpuueckoe TuTpoBaHue. KomruiekcoMeTpus —(XeIaTOMETpPHS).
PaGoune pactBOopbl. Kpuseie TuTpoBanus. HWMuammkatopsl. [IpakTtmueckoe
npumenenue. Ob6mas omnenka merona. OcaautenbHoe TUTpoBaHue. CyITHOCTH
OCaTUTENILHOTO  THTpoBaHus. I[IpomsBeneHue pacTBopuMocTH. Pabouwme
pactBopel. Kpusble TutpoBanus. Muaukatopsl. IIpakTuueckoe IpUMEHEHHE.
OO011as OLlEHKa METO1a.

11

12

DNEeKTpOXUMHUYECKHe MeToAbl aHamm3a. OOmas XapaKTepUCTHKAa METOJIOB.
Knaccudukanms. Dnekrpoxumudeckue sdedku. VHIWKATOPHBIN AIEKTPOI H
JJIeKTpOA cpaBHEHHs. PaBHOBeCcHbIE W HEPAaBHOBECHBIE AIIEKTPOXUMUYECKUE
CUCTEeMBbI. SIBJIEHUS, BOSHUKAIOLIME TPU MPOTEKAHUU TOKA (OMUYECKOE MajieHHe
HaANPSDKEHUS, KOHIEHTPAllMOHHAsE W KHUHETUYecKas  MOJsIpU3alus).
HO.H}IpI/ISaI_II/IOHHBIG KpHUBBIC u ux HUCIIOJIB30BaHUEC B Pa3JINYHBIX
SJICKTPOXUMHUYCCKUX MCETOAAX. HOTGHI_II/IOMeTpI/IH. Hp}IMaH MOTCHIUOMCTPHUA.
N3mepenne mnoteHnmana. OOpaTuMble W HEOOpaTUMBIE OKHCIUTEIHHO-
BOCCTaAHOBUTCIIbHBIE CHUCTCMBI. I/IHI[I/IKaTOpHInle QJICKTPOABI. I/IOHOMGTpI/IH.
HNonocenekTuBHble 31eKTpobl. [loTeHmmomerpuyeckoe tutpoBanue. CrocoObI
oOHapyXeHHs] KOHEYHOW TOYKU TUTPOBAHHUS B PEAKIUAX: KHCIOTHO-OCHOBHBIX,
KOMIUIEKCOOOpa30BaHusl, OKHCICHHUS-BOCCTAHOBIIEHUS; IpOIIEcCaX OCAKICHHUS.
lpyrue »siexkTpoxuMHUeckue MeToabl aHanmuza. OOmas XapakTepuCTHKa
AIEKTPOXUMUUYECKHX MeTO/I0B. [IpakTueckoe npuMeHeHue.




13

14

Onrtuueckre MeTobl aHanu3a. CIeKTpOCKONUYecKne METobl aHanu3a. CrexkTp
SJICKTPOMArHuTHOI'O U3JIYyYCHUS. OCHOBHBIE THUIEI BBaHMOHGﬁCTBHH BCHICCTBA C
usnydeHueM. Kimaccudukamnms CrieKTpOCKOMMYecKUX MeToA0B. CIIEKTPHI aTOMOB.
OcHOBHBIE U BO30Y)XICHHBIC COCTOSHUSI aTOMOB, XapaKTEPUCTUKH COCTOSHHIA.
DHepreTudeckue Tnepexonsl. I[lpaBunma orOopa. 3akoHBI HUCHYCKaHHS U
norjouieHusl. BeposITHOCTH 3JEKTPOHHBIX MEPEXOJ0B W BpEMEHa >KU3HU
BO30Y)KJICHHBIX COCTOSIHUM. XapaKTePUCTUKU CHEKTPATbHBIX JTUHUN. OCHOBHBIC
3aKOHBI TOTJIONIEHUS 3JEKTPOMAarHUTHOrO M3iaydeHus. OO1mas XapakTepucTuka
ONTUYECKUX METOAO0B. [IpakTHueckoe npuMeHeHue.

15

16

Xpomarorpadguueckue Meroabl aHanuza. OmnpeneneHue  Xpomarorpaduu.
[lonarue o moaBMXHOM M HemoABMKHOW (azax. Knaccudukanus meromoB mo
arperaTHOMy COCTOSIHUIO TOJBM)KHOM W HEMOABMXHOW (a3, M0 MEXaHU3MY
pasfeNneHus, Mo TeXHHKe BBIMONHEHHs. CrocoObl MONY4YEHHUS XPOMATOTpamMm
(bpoHTaNbHBIN, BBITECHUTEIBHBIN, JIIIOCHTHBIM). (OCHOBHBIE IapaMeTpPhI
xpomaTorpaMmMbl. OOmias XapakTepHCTHKa Xpomarorpaduyeckux MeETOJIOB.
[IpakTHyeckoe NpruMEHEHHUE.

4.2. TlpakTHyeckue 3aHATHSA
He npedycmompenwi

4.3. JlabopaTtopHbie padoThl

MUCHUILTMHBI

a00ThI

HaumenoBaHnue padoTbl

Omnpenenenue conep:kaHus xKejie3a rPaBUMETPUUYECKIM METO/I0M.

N |~ Ne moayJist

no| ~ Ne 1adopaTopHoit

B & 00bem 3ansTHIA (4aCHI)

Metoapl HeWTpanm3anuu. [IpuroroBieHue NEPBUYHOTO pabodero pacTBopa
terpabopata Hatpus NayBsO7'10H,O, mo TouyHOW HaBecke. YcTaHOBKa
HOPMaJIbHOW KOHIIEHTPAIIUU COJISTHOW KHCJIOTHI MO pactBopy Oypsl. IIpsimoe
TUTPOBAHUE: OINpPENEIEHUE KECTKOCTU BOJBL.OIpenereHe KOMIOHEHTOB MpU
coBMmecTHOM mpucyrcTBum: omnpenenearne NaOH u Na,CO3z npu coBmecTHOM
HNPUCYTCTBUMU.

MGTO,Z[E;I OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS. HpI/IFOTOBHeHI/IG
CTaHJIapTHOI'O pacTBOpa IIaBelIeBOM KUCIOThl. CTaHIapTH3aUs pacTBOpa
MepMaHraHaTa KaJiis 1o IaBeieBor kucinote. OnpeneneHrne HOpMaTbHOM
KoHIIeHTpanuu cosim Mopa. Onpenenenne xpoma B KoCroO7 metomom
obpartHoro tutpoBanusi ¢ KMnQOy.

Kommnexconomerpus. [Ipurorosnenue crangapTHOTO pacTBOpa COJIM LIMHKA.
VYcraHoBka HOpMaJIbHOM KOHIEHTpaluu pactBopa I/ TA no pactBopy conu
nuHKa. Onpenenenne coep:KaHus HUKENS B BOJIE.

[psimast moTeHIMOMETpUS: HOHOMETpUieckoe onpeaenenne Cl—nonoB mim
NO3 —1OHOB C TOMOIIBIO HOHOCEIEKTUBHOTO AIeKTpoaa. OnpeneneHue




Ne moayJis

MUCHUILTMHBI

Ne 1abopaTopHoii

a00ThI

O0beM 3aHATHI (4aChI)

HaumenoBaHnue padoTbl

KaTHOHOB MECTaJIJIOB B BOJI€ METOJOM I/IHBepCI/IOHHOI\/'I BOJIBTAMIICPMETPHHU.

[ep}

S

[Torenmmomerpudeckoe TutpoBanue (I1T) mo peakuuu HeUTpaTU3auy.
Omnpenenenne HCl.IToTeHIIMOMETpHUYECKOE TUTPOBAHHUE IO PEAKIUSIM
OKHCJIEHUS-BOCCTaHOBJeHUs. OrpeneneHne Kodanbra.

®oromerpudeckuil ananus (OPIK): onpenenenue cogepxranme
docdopa/kpemHust METOAOM (HOTOIIEKTPOKOIOPUMETPHH.
Crexrpodoromerpus (CD): onpeneneHne Xxpoma i MapraHiia Ipu COBMECTHOM
npucyrcreuu (BO).

Xpomarorpapuieckie METOIbl aHAIN3Aa: ONPEIEICHNUE COJIEpPKaHus B PaCTBOPE
HEUTPaATBHBIX COJIEH METOJ0M HOHOOOMEHHON KOJIOHOYHOM XpomaTorpadumu.
Paznenenne cmecu menu (II) u xenesa (I11) meTomom noHOOOMEHHOM

XxpomaTorpaduu ¢ mocaeayOUIM KOJINYECTBEHHBIM UX ONPEIEIICHUEM.

4.4. CamocrosTeabHas padoTa CTyIeHTOB

MUCHUILTMHBI

i

(yachbl)

Bug CPC

= Ne moayJist

[MoaroroBka k maboparopuoit padore 1

[TonroroBka K pyoe:KHOMY KOHTPOJIIO

TectupoBanue (3JEKTPOHHOE)

[ToaroToBka k J1abopatopHbIM padotam 2-4

[TonroroBka Kk py0e>XkHOMY KOHTPOJIIO

TectupoBanue (3JEKTPOHHOE)

Brinonnenue pacueTHo-rpaduueckoit paboThl

[Tonroroska k mabopaTopHbIM paboTam 5-8

N & PP o P P NOgpeM 3aHATH

TectupoBanue (3JEKTPOHHOE)

[EEN
o

BrImotHeHNE ¥ MOATOTOBKA K 3alTUTE KYPCOBOW PabOThI

4.5. TlpumepHasi TeMAaTHKAa KYPCOBBIX padoT (MPOEKTOB)

OMHUCCUOHHBIN CHGKTpaHBHBIﬁ a"anu3. OCHOBBI KAUECTBECHHOI'O 1 KOJIMYSCTBEHHOTO

CIEKTPaJIbHOI0 aHanu3a. IIpoucxoxnenre aTOMHO-3MUCCUOHHBIX CIIEKTPOB.
YyBCTBUTEIBHOCTh U TOYHOCTH MeTOa. MeTon 106aBok. [Ipumepsl METOAMK OnpeieeHHs

3JIEMEHTOB 110 METOly J0OaBOK.




[Tnamennas poromerpus. TeopeTndeckue oCHOBBI MeTo1a. Anmnaparypa. OObeKThI
uccnaenoBanus. YyBCTBUTEIBHOCTh U TOUHOCTh MeToa. [IpuMepsl METOAUK OIIpeIeICHUs
3JIEMEHTOB TJIAMEHHOH (poTOoMeTpueil.

ATOMHO-a0COpPOLIMOHHBIN CIEKTPANBLHBIN aHaTH3. TeopeTHIeCcKrue OCHOBBI METO/IA.
Anmnapartypa. [Ipumeps! onpeneneHus 31€MEHTOB.

doTtomeTpuyeckuil aHanus. TeopeTnyeckre OCHOBBI MeToAa. [IporcxoxkaeHne cekKTpoB
norsomeHus. [Ipubopsl. DoToKoTOpUMETPUUECKOE ONIPEIETICHUE OJTHOIO KOMIIOHEHTA B
pactBope. [Ipumeps! GoTOMETPUYECKOTO ONPEIEICHUS 3JIEMEHTa MOCIe SKCTPAKIIMOHHOTO
KOHILICHTPUPOBaHUS.

Crnekrpodoromerpusi. Teopernueckue ocHOBBI MeTo1a. OmpesieieHne 0JHOTO KOMITOHEHTA.
[Tpumep IKCTPAKIIMOHHO-(POTOMETPUIECKOTO OTIPEICIICHHUS YIIEMEHTA.

Cnexrpodoromerpust Teopernueckue ocHOBEI MeTo1a. CrieKTpodoTomMeTprieckoe
orpezieNieHUe IByX KOMIIOHEHTOB. [IpuMep MeToauKku onpeaeneHus AByX 3J€MEHTOB B
BUIMMON 00JIaCTH.

Cnexrpodoromerpusi. TeopeTndeckrue ocHOBBI MeToa. OmpeiesieHne KOHIICHTPpaIun
BelecTBa B pacTBope auddepeHnnaibHpIM MeTo oM. [IprMep MeTouKu onpeaeneHus
IBYX 31IeMeHTOB B Y @-00macru.

Crnekrpodoromerpusi. TeopeTnueckrne 0CHOBBI MeTo/1a. BbIOOp criekTpalibHO# 00macTu
u3MepeHusi. MeToIbl OIpeielIeHHsI KOHIIEHTPAIMK BEIIECTB, MOTIOMIAIONINX B BUTUMON U
yiIbTpaduosIeToBO# 00acTsaX cnekrpa. [Ipumepbl MeTOTUK.

AOGCOpOIIMOHHBIN CIIEKTPAIBHBIN aHAN3 B HHpaKpacHOU obnacTu ciekTpa. OCHOBBI
MeToaa. MoJeKyJISIpHBIN CIIEKTPaIbHbBIN aHAIU3 TI0 HHPpaKpacHBIM criekTpam. [IpumMepsr
MPUMEHEHUS METO/1a JJIs aHAJIM3a MaTepPHaIOB MUKPOAIEKTPOHHUKH.
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JIroMrHECIEHTHBIN aHAJIN3. TeopeTnyecKkrue OCHOBbI MeToAa. IIporcxoxk1eHre CrieKTpoB
JIOMUHECHEHIIMU. 3aBUCUMOCTh MHTEHCUBHOCTH JIIOMUHECLICHIIMN OT KOHLIEHTPAIUU.
MeTo/1bl KOJTMYECTBEHHOTO JIIOMUHECIIEHTHOTO aHanu3a. [I[pumep npuMeHeHus: METOUKHU
JIFOMUHECLIEHTHOTO OIIPEIECIICHHUS.

11

DJIEKTPOXUMUYECKUE METO I aHanu3a. [loreHumomerpus. TeopeTnueckrne 0OCHOBBI METO/IA.
WuaukaTopHbIe AIEKTPOABI U 3JEKTPOAbl CpaBHEHUA. VX MpUMeHeHHe B pa3IMyHbIX THIaX
XUMHUYECKHUX peakuuid. [Ipsimasi moTeHIIMOMEeTpHs U MOTEHIIMOMETPUYECKOE TUTPOBAHKE
(ITT). Kpussie TuTpoBanus. CriocoObl HaX0K/ICHNS KOHEUHON TOUYKH TUTPOBAHUS:
rpaduueckue u pacuetnsle. [lpumenenne OBM 11t pacueta KpuBBIX TUTpoBaHus. [Ipumep
meroauku 1T mo OBP.

12

Kongykromerpus. TeopeTnueckue ocCHOBbI MeToAa. ITpsimast KOHTyKTOMETpUS U
KOHJYKTOMETpHUecKkoe TuTpoBanue. Kpussie TuTpoBanus. OnpeneneHrne TOUKU
SKBUBAJIECHTHOCTH. [IprMep METONMKN KOHIYKTOMETPUYECKOTO TUTPOBAHHUS.

13

[Tonsiporpadust. TeopeTndeckne OCHOBBI METO/Ia. 3aBUCUMOCTH UG Y3MOHHOTO TOKA OT
KOoHIIeHTpanuu. [loTeHuan nonyBoiHbl. BO3HHKHOBEHIE MAKCUMYMOB Ha
noJsiporpaguueckux KpuBbIX. DAaKTOPHI, BAUSIOMUE HAa BEIUYUHY TU(PHY3HOHHOTO TOKA U
uckaxarome Gopmy nossporpaduueckoit BomHbL. [IprMep METOIMKN OnpeAeNieHUs! OJTHOTO
WM IBYX KOMIIOHEHTOB METOJIOM KJIACCUYECKOU MOoJsIporpadum.

14

[Monsporpadus. TeopeTuueckne 0OCHOBBI MeTo1a. Y paBHeHUE MnmbkoBuYa. Y paBHEHUE
noJsiporpaduueckoil BojaHbl. KonmuecTBeHHbIE METObI NOISPOrpadUIecKoro aHaausa.




15 | AMniepomeTpuueckoe TUTpoBaHue. TeopeTndeckue OCHOBBI METOA. THUIBI KPUBBIX
aMIepOMETPUIECKOro TUTpoBaHus. OnpeeneHrne KOHIa TATPOBaHUS. Y CTAHOBKH,
MIPUMEHSIEMBIE JIJISl aMIIepOMETPUIECKOro TUTpoBaHus. [Ipumep metoauku
aMIEPOMETPUIECKOTO TUTPOBAHHUS.

16 | Xpomarorpadus. Ee pasHoBUgHOCTH (TOHKOCIOWHAS, OyMaXkHas, )KUIKOCTHAs ). O0nacTu ee
MPUMEHCHHSI.

5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS 1JI51
CAMOCTOSTEJBbHOM PABOTBI

YueOHo-MeToAM4IeCcKOe 00ecreueHue sl CaMOCTOSATEILHON pabOThI CTYICHTOB B COCTaBE
YMK npucrpmmuasr (OPUOKC, http://orioks.miet.ru/):
Cuenapuii 00y4eH#Hs 10 TUCIUTIIINHE

Moayab 1 «OcCHOBBI aHAJIUTUYECKOW XUMHUU. XUMHUYECKHE METOAbl aHanu3a. Teopus u
MPAKTUKA TPABUMETPUUYECKOTO aHATTN3a»

v' Kparkue TeopeTHUeCKUe CBEICHUSI

v Y4eOHO-METOIUYECKIE MAaTEPUAIIBI JJIS TOATOTOBKH K 1ab0paTopHBIM paboTam

v V4eOHO-METOJMYECKUE MATEPHAIIBI IS TOJATOTOBKHU K JIEKTPOHHOMY TECTHPOBAHHUIO
Monyab 2 «XUMHYECKHE METOJIbI aHAJIU3a. Teopus U MpaKkTUKa 00BEMHOTO aHATH3a»

v KpaTkue TeopeTHYECKUE CBEICHUS

v' YueGHO-METOIMYECKUE MaTepHaIbl JJIsl IIOJrOTOBKH K JIAGOPATOPHBIM paboTam

v' YueGHO-METOANYECKUE MaTepUaIbl JJIsl TIOJrOTOBKH K 3JIEKTPOHHOMY TECTHPOBAHHIO
v' YueGHO-METOINYCCKUE MAaTEPHAIbI ISl BHIMOJIHEHHUS PACYETHO-TPpaPUIECKOM paboThI
Mopnyasb 3 «IHCTpyMEHTaIbHBIE METO/IbI AHATIN3a»

v' Kparkue TeopeTHUECKUE CBEICHUS

v Y4eOHO-METOIUYECKIE MAaTEPUAIIBI JJIS TOATOTOBKH K 1ab0paTopHBIM paboTam

v V4eOHO-METOJMYECKUE MATEPHAIIBI IS TOJATOTOBKHU K DJIEKTPOHHOMY TECTHPOBAHHUIO
v V4eGHO-METOJMYECKUE MaTEPHAIIbI ISl BBITOJHEHHS KYPCOBON paboThI

6. IEPEYEHb YYEBHOM JINTEPATYPHI

JIureparypa

1. Huxkwutuna, H. I'.AHanutudeckas XxumMusi u (pU3UKO-XUMUYECKHE METOJbI aHAIH3a !
yueOHUK W mpaktukym ans By3oB/ H.I'. Huxutuna, A.T. Bopucos, T.U. Xaxanuna; mnox
penakuueit H. I'. Hukutunoit. — 5-e u3g., ucnp. — Mocksa : U3garensctBo FOpaiit, 2026. —
451 c. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-534-18193-7. — Texcr: 251eKTpOHHBIN //
Oo6pasoBarenbHas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/582531 (nara
obpamienus: 19.01.2026).

2. T'paBumeTpuyeckue ¥ TUTPUMETPHUUECKHE METOJAbl aHaiu3a: MeToj.yka3aHus 1o
Kypcy "Anamutnueckas xumus" / H.I'. Hukutuna [u np.]; MunuctepcTBo 00pa3oBaHus U HAyKu
P®, HanmonaneHbiil uccienosarensckuii yausepeuter "MUOT"; Ilox pen. H.I'. Hukutunoii. -
2-e u3n. nepepad. u gom. - M. : MUDIT, 2018. - 96 c.

3. OCHOBBI aHATUTUYECKOW XWMHH: Y4eOHHMK s By30B: B 2-x kH. Ku. 2: MeToms
xumuueckoro ananuza / FO.A. 3omnoros [u ap.]; [lox pen. FO.A. 3omnorona. - 3-e u3., nepepad. u
not. - M.: Beicmas mikona, 2004. - 504 c. - (Knaccuyeckuii yHUBepCUTETCKUH yueOHUK). - ISBN
5-06-004734-2; 5-06-004735-0: 170-98.



http://orioks.miet.ru/
https://urait.ru/bcode/582531

4. OCHOBBl AaHAIIUTUYECKOW XUMHH: Y4UeOHUK mis By30B: B 2-x kH. Ka. 1: OGmue
Bornpockl. Metoas! paszaenenus / FO.A. 3omoroB [u ap.]; [lox pen. FO.A. 3omnorosa. - 3-¢ u3f.,
nepepad. u gom. - Mocksa: Beicmras mkona, 2004. - 360 c. - (Knaccuueckuii yHHBEpCUTETCKUN
yueOHuK). - ISBN 5-06-004732-6; 5-06-004735-0: 142-14.

7. HEPEYEHDb [IPO®ECCHOHAJIBHBIXBA3 JIAHHBIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

¢eLIBRARY.RU: HayuyHass JJjexkTpoHHasi OmOumoreka: caidT. — Mocksa, 2000. -
URL.: https://elibrary.ru (mara o6pamenus: 19.01.2026). — Peskum goctyma: i 3aperuCTpHp.
MI0JIb30BaTEEH.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xoze peanuszanuu o0yueHHs HCIIOTIB3YETCS CMeLIaHHOe 00y4eHue.

OOyueHue MOXET peaJH30BBIBATbCA C MPUMEHEHHEM 3JEKTPOHHOTO OOy4YeHHS U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

OcBoenne 00pa3oBaTENbHOW MPOTPAMMBI OOECIIEYUBACTCS PECypCaMH SJIEKTPOHHOMN
nHpopmanmoHHo-006pazoBaTenbHOM cpeast OPMOKC.

JIy1st B3aMMOJIEUCTBHS CTYICHTOB C IIPETO/IaBaTelIeM HMCIOJb3YIOTCS CEPBUCH 00paTHOM
cBsi3u: pasdenr OPUOKC «/{omawnue 3a0anusy, 31eKmMpOHHAs. NOYMA.

B mporecce 0oOydeHHsi MpH MPOBEICHUM 3aHITHA U ISl CAMOCTOSITENBHOW pPabOThI
UCTIOJIB3YIOTCSl BHYTPEHHHE 3JIeKTPOHHBIE pecypchl B pOpMax guoeoekyull, 8U0eopOIUKO8 K
nabopamopuvim pabomam, mecmupoganus 6 OPHOKC.

[Ipu mpoBeaeHUU 3aHATHH U U CAaMOCTOSTENILHOW pabOThI MCIIOJIB3YIOTCSI BHEIIHUE
3JIeKTPOHHBIE pecypchbl B GOpMax 21eKmpoHHbIX KOMNOHEeHmMOo6 cepauca Youtube.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIINHBI

HaumenoBanue
Y4eOHBIX ayAUTOPHI 1 . Ilepeyenn
. OcHaleHHOCTh YYe0HBbIX Ay THTOPHIA 1
noMeleHuil 175 . . NMPOrpaMMHOI0
. MOMeLeHH JIJIsl CAMOCTOSATEIbHOI PadoThI
CaMOCTOATETbHOIM odecrneyeHust
padoThI
VYueOHast ayTUTOPHSI MybpTHMeaRHOE 000y I0BaHNE OC Microsoft
Windows,
MS Office,
Opayzep
YueOHas ayuTopus BriTspkHbIe KA b1, HAOOPHI XUMPEAKTUBOB, He tpebyercs
«JlabopaTopust XUMHYECKast MOCY/1a, ITATUBbI, aKBaTUCTHILIATOP,
AQHATUTHYECKOW XMMHUU» | BECBI Ta0OpaTOPHBIE, TUIUTKHU dJIEKTPUIECKHE,
CYHMIUIBHBIN mKad, MydeapHas 1neub, HOHOMEPHI,
HAOOPBI ATEKTPOIOB, (OTOIIEKTPOKOIOPHUMETPHI,
CIEKTPO(POTOMETPHI, KOHTYKTOMETPHI
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HaumenoBanue

Y4eOHBIX ayAUTOPHI U . Ilepeyenn
. OcHalIeHHOCTh Y4eOHBIX ayIUTOPHIi U
noMenieHuii 11 . . NMPOrpaMMHOI0
. MOMeNIeH Uil /IS CAaMOCTOSITeJIbHOI PadoThI
CaMOCTOSITEJILHOM ol0ecrneyeHust
padoThI
[Momenienue st KommnbroTepHast TEXHHKA C BO3MOKHOCTBIO OC Microsoft
CaMOCTOSITEIILHOM MOJKITIOYEHUs K cetn «HTepHe™ 1 Windows,
paboThI 00eCIeYeHUEM JIOCTYIIA B JICKTPOHHYIO MS Office,
nHpopMannoHHo-00pa3oBarensHy0 cpeny MUDT | Opaysep

10. ®OHJAbI OHEHOYHbIX CPEl[C"llB JJIs TIPOBEPKU _
COOPMUPOBAHHOCTHU KOMIIETEHIIUU/IIOAKOMIIETEHIINHU
DOC 1o momkxommereHmuu OIIK-1.AX Crioco0eH HCIOaIb30BaTh AHAIUTAYECKHUE METOIBI

MCCIIEIOBAaHHS U TUATHOCTUKU CHCTEM

@DOoH/ OLIEHOYHBIX CPEJICTB MPECTABICH OTACIBHBIM JOKYMEHTOM M pa3MelieH B coctae Y MK
JTUCLUMIUIMHBL ~ 3JIEKTPOHHOW  MH(pOpMAMOHHON  oOpaszoBatenbHOl  cpeaslt  OPHUOKC//
URL:http://orioks.miet.ru/.

11. METOJIWYECKME YKA3AHUSA JJISI OBYYAIOIIMXCS IO OCBOEHMIO
TACIATITAHBI

11.1. Oco0GeHHOCTH OpPraHU3annyu Mpouecca o0y4eHus

Jlnis 3aKperieHus] 3HaHUH, MOTYYSHHBIX MPHU BHIMOJTHEHUH CaMOCTOSTEIILHON PadoTHI, a
TaKKe JJIs MOJYYCHUs HABBIKOB UCCIIEIOBATENLCKON U MTPAKTHYECKON pabOTHI Ha JIabopaTOPHOM
000py/I0BaHUYU U YCTAaHOBKAX, IPOBOISTCS J1aOOpamopHvle padomot.

Jlaboparopubie pabOTBI MPOBOASTCS, KAaK MPaBUJIO, B HHTEPAKTUBHOM PEXHUME MPH
paboTe B MajbIX TpYMIax U JUaliore ¢ MpernojaBaTesieM ¢ pa300poM KOHKPETHBIX CUTYyalUd B
MPOLIECCE BBHIMOIHEHHS] JKCHEPUMEHTAIbHBIX HCCIEAOBAHUM M TPU 3allIUTE IOJTY4YEHHBIX
pe3yNbTaToB.

JonomuurensHoil (GopmMoit 00ydeHUsT SIBISETCS KOHTaKTHas paboTa — TPYIIIOBBIE
KOHCynbTalMu. KoHcynbTaluu mnpoBoAATCS OAMH pa3 B Mecsl (2 dyaca)  JIGKTOPOM U
MPernoAaBaTeNs MU, BEAYIIUMH MPAKTUYCCKUE 3aHATHUS. [ pynmoBble KOHCYIbTAIMH SBISIOTCS
00s13aTeNbHBIMH TS TTOCEIIEHUST CTyAeHTaMu. Ha HHUX 0OCY»XHaeTcs CIOXHBIA JJIsi YCBOCHUS
TEOPETUYECKHUI MaTepuai, pa3OUparoTcs pelIeHHs Pa3lIudYHBIX 3a7ad, MPOBOIUTCS BXOIHOU
KOHTPOJIb, OCYIIECTBJISIETCS TMOATOTOBKAa K  MOCIEAYIOIUM JIaOOpaTOPHBIM  paboTaM.
[IpucyTcTBHE Ha TaKOM 3aHSATUU SBISETCS HEOOXOAMMBIM YCIOBHEM [UISl JOMYyCKa K
naboparopHbiM pabotam. [lo pe3ynbrataM BXOAHOTO KOHTPOJIS NMpENojaBaTelib OLIEHHWBAET
YpOBEHb MOJTOTOBKU CTYACHTOB M MOXET NPEIIOKHUTh UM BIOCIEACTBHHM TECThl Pa3HOIO
YPOBHSI CIIOKHOCTH U, TP HEOOXOJUMOCTH, YACITUTH OOJIbIIIe BHUMAaHHUS Ha €XKCHEIEIbHBIX
KOHCYJIbTAIMSIX TEM CTYACHTaM, KOTOPHIM 3TO HeoOxoaumo. [laTa u Bpems IpoBEICHUS KaXa0H
TPYNIOBON KOHCYJbTAIIMM HA3HAYAETCS OTIEIBHO C YIETOM PACIUCAHUS 3aHATUN CTYJEHTOB U
coobOmaercs uM He MeHee yem 3a 10 nHeill mo ee mpoBeneHus. ['paduk mpoBeneHuUs
KOHCYJIbTAIIM COO0IIaeTcs JIEKTOPOM U TpernoaBarenieM u pasmeniaercs B cucteme OPUOKC
http://orioks.miet.ru.
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B mpomecce 0CBOCHUS AUCIUIUIAHEI CTYICHTHI CAMOCTOATENBHO TOTOBAT U BBITOJIHSIOT
TIpeyCMOTPEHHBIE KOHTPOIBHEIE MEPOIPHATHS Ha IPOBEPKY yCBOCHHS HEOOXOIMMBIX 3HAHHUH B
dopme pyOGe)HOrO KOHTPOJSL, TECTHPOBAHMS, HAa IPOBEPKY yMEHHH — B (OpMe 3aIduThI
11a60opaToOpHEIX paboT, Ha IPOBEPKY OIBITA NS TEILHOCTH — B (OPME 3aIIMTEI KypCOBOH paGOoThL

[Tocemmenue JEKIMHA U J1abOpaTOPHBIX 3aHSATHU sBifeTcs oO0s3arenbHBIM. Hamboiee
CIIOKHBIE M IIPOOJIEMHBIE BOIIPOCHI Kypca MOTYT OBITh Pa3bACHEHBI O0YYaArOIIAMCS BO BPEM
OYHBIX KOHCYJIBTAIlMH ¥ JHUCTAHIMOHHBIX KOHCYJNBTAlHH C HCIIONB30BAHHEM COBPEMCHHBIX
KOMMYHHKAIIHOHHBIX IIaTGOPM U 37€KTPOHHOMN IIOYTHL.

[Tocemenre KOHCYJIbTANUi HeoOsI3aTeNbHOE, 3a HCKIIOYEHHEM TEX CIy4acB, Korza
IIPEo/aBaTellh IEPCOHATPHO IPHUIVIAIIAET CTYACHTA Ha KOHCYIBTAlUIO.

11.2. CucTeMa KOHTPOJISI U OLCHUBAHHSA

JUIA OLEHKH YCIEBAEMOCTH CTYINEHTOB II0 AWCIMINIMHE HCIIONB3YETCS HAKOMUTCIbHAsT
OaJThbHAS CHCTEMA.

BanmaMy  OLEHMBAIOTCA:  BBIIOJHEHHE KaXJIOTO KOHTPOJIBHOIO — MEPOIPHSTHS,
aKTHBHOCTh B CEMECTpe M clada SKk3ameHa. JIId MOIydYeHHs [OIMycKa K OK3aMEHy II0
TUCIIUIMHE  HEOOXOIMMO  BBIIOJHHTH  OOS3aTENbHBIE  KOHTPOJIBHBEIE — MEPOIIPHSITHSL,
IpeIyCMOTpPEHHBIE pabUKOM KOHTPOIBHBIX MeponpuaThid. [To cymme 0allioB BBICTaBILACTCA
UTOrOBas OICHKA II0 IIPEIMETY.

CrpykTypa u Tpaduk KOHTpONbHBIX Mepompustuii moctynen B OPHMOKC// URL:
http://orioks.miet.ru/ .

PA3PABOTYHK:

Honent Uuacturyra [IMT, K.T.H. Q{/// _ /H.I.Ocumenxosa/
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Paboyas mporpaMma IUCITUIUIMHBI. «AHQIUTHYECKAas XUMHSI» IO HAIPaBICHWIO IIOATOTOBKU
22.03.01 «MarepuanoBeicHAE M TEXHOJOTHHA MAaTE€pPHAJIOBY», HAIMPABIECHHOCTH (IpoGITo)
«TexHOoI0TNN MaTepHaAIOB MUKPOIIEKTPOHUKHY pa3paboTana B HcTuTyTe IIMT 1 yTBep)IcHA
Ha 3aceflanuu YueHoro coBeta MHCTUTYTa L6 Hrt 6\04/;-;& 2026 rona, mpotokon Ne_©

4
Hupexrop Uacturyra [IMT % Iy6xoB/

Jlucer corstacoBanusa

PaGogast mporpamma cornacoBaHa ¢ LIeHTpOM HOJATOTOBKHM K aKKPEIMTAMK M HE3aBHCHMOH
OIIEHKH Ka4ecTBa

Hagamsank AHOK /MM.Huxynunra /
Pabouas mporpamma coritacoBana ¢ Oubmorexoit MUDT
Jupexrop Oubimorexu éé % /T.I1.®unummosa/
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