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BBEJAEHUE

Pabouas nmporpamMMa AUCIUIUIMHBI SBJISIETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON IPOTPaMMBI BBICILIETO 00pa30BaHus - MPOrpaMMbl OakagaBpuaTa, pa3paboTaHHON B
coorsercTBuu ¢ PI'OC BO

oIoC BO

®DenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICHIETO 00pa30BaHUs
- OakajaBpuar 1o HarpasyieHUI0 MoAroToBku 19.03.04 TexHonorus nNpoyKIuu U
opraHm3aiys o0IecTBeHHOTo muTanus (mpuka3z Munoopuayku Poccuu ot 17.08.2020
r. Ne 1047)

I1C

1. HEJIb OCBOEHUSA JUCIUIIJINHBI

(bOpMI/IpOBaHI/IC Hay4YHOT'O MUPOBO33PCHUA U ITOATOTOBKA CIICHUAJINCTOB B obnactu MU CBBIX
TeXHOHOFHﬁ, B IIOJTHOM MCPEC BIAACIOINX TCOPECTUUCCKUMHU OCHOBAMU XHMMHWHU, HMCIOIIUX HABBIKU
HCIIOJIb30BAHUA KIIACCUYCCKHUX U UHCTPYMCHTAJIbHBIX MCTOAOB aHAJIU3a U CIIOCOOHBIX MNPpUHHUMATDh Y4aCTUC
B AaHAJIUTHYCCKOM KOHTPOJIC ITHIICBBIX IIPOU3BOACTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuniamHa OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.

3. OBBbEM JUCHHUIIVINHBI

Yacos
KonTakrHas pabora (1o CaMocCTOATEND
yu.3aH.) Has pabora
[IpomerxyTouHslif KOHTPONb | Beero 3a B TOM YHCJIC 3.e.
cemectp JlaGoparo | TOATOTOBKa
Beero | Jlekuuu pHble | KOHTPOJBHBIX H
KypPCOBBIX
Cemectp 3
3auer ¢ OIeHKO# 108 | 56 | 28 | 28 52 3
Cemectp 4
DKk3aMeH 180 54 18 36 90 5
288 110 46 64 142 8

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII

B pesynbrare ocBoenust OIIOII y BeITyCKHHUKA TOKHBI OBITH CPOPMUPOBAHBI KOMITETEHIIUH,
ycraHoBieHHble B cooTBeTcTBMM PI'OC BO.
Oobmenpodeccuonansubie kommereHuu (OIK)

HIudp 1 HauMeHOBaHUE
KOMIIETCHIIUU

Nuaukatopel JOCTHXKEHUS KOMITETCHITUN

OIIK-2 Cnocoben npumensts |JI-1.0IIK-2 3naer 6a3oBble 3HaHUS, TOTyYEHHbIE B 001aCTH
OCHOBHBIE 3aKOHBI M METO/IbI [ €CTECTBEHHBIX HAyK

HACCIENOBAaHUN €CTECTBEHHEIX
HayK Il pelIeHus 3a/1a4y
npodhecCuoHATBLHOM

JACATCIIbHOCTHU




OIIK-2 Cnoco6en npumensats | MJI-2.0I1K-2 YMmeer ucnonp3oBaTh X B Ipo(heCcCHOHATBLHOM JAESITSIIBHOCTH
OCHOBHBIE 3aKOHBI U METObI
HCCJIEIOBAaHUM €CTECTBEHHBIX
HayK JUIsl pelIeHus 3a1a4
npodeccuoHanbHOM
NEeSITeIbHOCTH
N/-3.01IK-2 Bnaneet HaBbIKaMu: TEOPETUUYECKOTO U SKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHUS 00BEKTOB MPO(PECCHOHAIBHOMN NEATEeTbHOCTH
5. TEMATUYECKUMU IIJIAH
Yacos
KonrakTHas padora .(1o y4.3aH.)
Tema H Bcero Camoct Kowrpous
AUMCHOBAHWEC TCMbI Hpa]("[]/[l{ec ’ CaMOCTOATECIIbH
Hacos Jlexuun JlaGoparop KHe padora ot paboTsl
HBIC
3aHATUA
Cemectp 3 108
Tema 1. | DeMeHTBHI XUMHUYECKONU TEPMOJUHAMUKHI 13 4 4 5
Tema 2. | KuHeTHKa XMMHYECKUX PEAKIIMI M KaTaau3 15 2 8 5
Tema 3. [ CBolicTBa pa30aBIeHHBIX PaCTBOPOB. 7 2 5)
DIEKTPONPOBOIHOCTH PACTBOPOB
Tema 4. POTPOBOATOCTS pACTEOP 13 4 2 7
ANEKTPOJIUTOB.
DNEKTPOABUKYIIIHE CHITBI U DJICKTPOTHBIC
Tema 5. POABIYIH poA 11 2 4 5
MTOTCHITHAIBL.
Tema 6. [IloBepXHOCTHBIE SIBICHUS 13 4 4 5
Tema 7. [ CBoMCTBa IUCIIEPCHBIX CUCTEM 11 2 4 5
Tewma 8. | IIoBepXHOCTHO aKTUBHBIE BEIIECTBA 13 4 9
Tema 9. [ Cycnensun. Omynscuu. [lopomxku 5 2 3
Tema
10 BricokoMoueKysipHbIE BEIIECTBA 7 2 2 3
Cemectp 4 144
Tema BBeneHre B aHAIMTHYIECKYIO XUMHUIO.
11 Teopernueckre 0CHOBbI aHATUTHUECKOMN 16 2 14
' XUMUHU
Tema MeTo/1eI pa3ielieHus U KOHIICHTPUPOBAHUS
12 BemecTB. KauecTBEHHBIN XUMHUYECKUI 19 2 4 13
' aHanu3
Tema [KonauyecTBeHHBIN XUMHUECKHI aHAIIN3. 19 2 17
13. | Cnoco0sl pacueTa KOHIEHTpaIUU
Tema .
14 I'paBumMeTprUecKuii aHaIN3 16 4 4 8
Tema .
15 TutpumeTpuueckuii aHaIM3 30 2 12 16
Tema
OnTruyeckre METObI aHATU3a 24 4 8 12

16.




Tema

17 DIEKTPOXUMHUYECKHE METO/Ibl aHAIHM3a 20 10
6. ®OPMbI TEKYIIIET'O KOHTPOJIA 1 TIPOMEKYTOUYHOMN ATTECTAIIUA
HIKAJIBI OHEHUBAHUSA
Paznen/Tema Bux ouerouxoro Ornucanue OLEHOYHOT0 CPEACTBA Kpurepuu
CpencTBa OLICHUBAHMUSI
Texymuit kouTpoas (IIpunoxenue 4)
ITo 1 Gamry 3a
Tect 1 o
Tema 1.1 20 BompocoB ¢ 4 BapuaHTaMU OTBETOB KayKIbII
(mpunoxxenue 4) .
IIPABWJIBHBIA OTBET
ITo 1 Gamny 3a
Tect 2 M
Tema 1.2 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KayK bl
(mpunoxenue 4) .
MPABUIBHBIA OTBET
ITo 1 6amny 3a
Tect 3 i
Tema 1.3 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaK bl
(mpunoxenue 4) .
MPABUIBHBIA OTBET
ITo 1 6amny 3a
Tect 4 M
Tema 1.4 20 BonpocoB ¢ 4 BapraHTaMH OTBETOB KayK bl
(mpunoxenue 4) .
MPABUIBHBIA OTBET
ITo 1 Gamny 3a
Tect 5 i
Tema 1.5 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaK b1
(mpunoxenue 4) .
MPABUIBHBIA OTBET
ITo 1 Gamny 3a
Tect 6 o
Tema 1.6 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB KaXKJ1bIA
(mpunoxenue 4) .
IPABUIbHBIM OTBET
Tecr 7 ITo 1 Gamny 3a
Tema 1.7-1.8 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB Ka)KJIbIA
(mpunosxenue 4) .
IPABWIbHBIM OTBET
Tecr 8 ITo 1 Gamny 3a
Tema 1.9-1.10 20 BompoCoB ¢ 4 BapuaHTaMU OTBETOB KayKIBII
(mpunoxenue 4) .
IPABWIbHBIM OTBET
KoHnTponsHas
Tema 1.11 pabora 3ananue 1 MaKCUMyM 5 6aioB
(ITpunoxenue 4)
KonTponbHas
Tema 1.12 pabora 3ananue 2 MaKkCHUMyM 5 6aiioB
(ITpunoxxenue 4)
KonTponsHas
Tema 1.13 pabora 3ananue 3 MaKkCUMyM 5 6aioB
(ITpunoxxenue 4)
Tema KonTponbHas
114 pabora 3ananue 4 MaKkCHUMyM 5 6aiioB
' (ITpunoxxenue 4)
Teer. . [To 1 Gamny 3a
Turpumerpuueckuin S
Tema 1.15 AHAHS 15 BOnpoCoOB ¢ BapuaHTaMu OTBETOB KaXK bl
(Mpusoxerie 4) MPABWIbHBIM OTBET
Tecr. Io 1 Gayy 3a
OnTtnueckue o
Tema 1.16 10 BonpocoB ¢ BapMaHTaMU OTBETOB Ka)KJIbII
METO/Ibl aHAIH3a .
MPABWIBLHBIA OTBET
(ITpunoxxenue 4)




Tecr.
[To 1 Gamry 3a
DNEKTPOXUMHUUECKH M
Tema 1.17 10 BonpocoOB ¢ BapuaHTaMH OTBETOB KaXK bl
€ METO/Ibl aHAITN3a .
MPABUIbHBIA OTBET
(ITpunoxenue 4)
IIpomexyrounblii koHTpoJb (IIpunoxenue 5)
buners! ans 25 6uneroB mo 10 BOmpocoB.
4 cemectp 0
(OK) IK3aMeHa B kaxxnom Omitere 2 TeOpeTUIECKUX BOmpoca u 8 50-100%
(mpuniokeHue 5) | MpaKTUUECKUX 3a/IaHH.
bunetst a1 3aueta |15 GuiieToB mo 25 BOMPOCOB.
3 cemecTp . 0
(320) C OLICHKOH B xaxnom 6uiete 15 TeopeTuueckux Bompoca u 50-100%
(mpunoxkenue 5) |10 mpakTHUecKuX 3aAaHU.

OIIUCAHUE HIKAJI OUEHUBAHUA

[Tokazarens onenku ocoenust OIIOIT hopmupyercs Ha OCHOBE OOBEAMHEHUS TEKYIICH 1
MIPOMEKYTOUYHOM aTTECTAIlH 00Y4arOIIerocs.

[Tokazarens peHTHHTa O KaXK0M JUCIUILIMHE BBIPAXKAETCS B MPOLIEHTaX, KOTOPBINA MOKA3bIBAET
YPOBEHB MOJITOTOBKU CTYJEHTA.

Texymas arrecranus. Mcnons3yercsa 100-6amibHas cuctema oneHuBanus. OmeHka padoThl
CTYJICHTa B TEYCHUH CEMECTpPa OCYIIECTBIIACTCS IPEMNoAaBaTesieM B COOTBETCTBUH C pa3pabOTaHHON UM
CUCTEMOH OLIEHKH Y4eOHBIX JOCTHKCHU B IIpoIiecce 00YUEeHHs 110 JaHHOM TUCIUTUINHE.

B pabounx nporpaMmmax TUCIUIUIMH U MPAKTUK 3aKPETICHbI BUJIbI TEKYIIECH aTTECTAIIUH,
IUTAHUPYEMBIE PE3YNIbTaThl KOHTPOJIBHBIX MEPONPUATUI U KPUTEPUH OLICHKU Y4eOHBIH TOCTHXKEHUH.

B Teuenue cemecTpa npenogaBaTeneM NPOBOAUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPOIPHUITHIA, 1O
OLICHKE JIeATEIbHOCTH CTy/IeHTa. Eciu mocerienust 3aHsATH 110 AUCHUIUIMHE BKIIIOUEHBI B PEUTHHT, TO
JTaHHBINA TTOKa3aTeNb cocTaBisieT He Oonee 20% OoT MaKCUMAaITbHOTO KOJTUYECTBA OAIIJIOB M0 IUCHUIUIHHE.

IIpomerxyTounas arrecranus. Mcnonssyercs 5-6amibHas cuctemMa orieHuBaHus. OLeHka paboThl
CTYZIEHTA 110 OKOHYAHHIO TUCIMITIMHBI (YaCTH TUCLMILUIMHBI) OCYLECTBISETCS MPENoiaBaTeNeM B
COOTBETCTBUH € Pa3pabOTaHHOM UM CUCTEMOM OLIEHKH JIOCTHKEHUH CTyJIeHTa B Ipoliecce 00ydeHus 1o
JnaHHOM nucuuruivHe. [IpoMexxyTodHas aTTecTanus TakKe MPOBOJUTCS M0 OKOHYaHHIO (HOPMUPOBAHUS
KOMIIETECHIIUM.

ITopsimok nepeBoia peiTHHTa, TPEYCMOTPEHHBIX CUCTEMOM OLICHUBAHUS, 110 TUCLUILIIMHE, B
NATHOAIIIBHYIO CHCTEMY.

Beicokuit ypoBens — 100% - 70% - oTnu4HO, XOPOILIO.

Cpenuuit yposenb — 69% - 50% - ya0BI€TBOPUTENBHO.



IToxa3aTeas OLEHKH

ITo 5-6aIbHOM cucTEMe

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJINYHO

00J1a1a10T TEOPETUUCCKUMU 3HAHUSIMU B TTIOJTHOM 00BbEMe,
MOHUMAFOT, CAMOCTOSTCIIBHO YMEIOT IPUMEHSTD,
HCCIICIOBATh, UICHTH(PHUIIMPOBATH, AaHATM3UPOBATH,
CUCTEMaTHU3UPOBATh, PACHIPEICIIAT 110 KATCTOPHSIM,
paccuuTaTh MoKa3aTeld, KiacCu(UIIMPOBaTh,
pa3palaThIBaTh MOJCIH, AITOPUTMH3UPOBATE, YIIPABJIATH,
OpraHW30BaTh, IUTAHKUPOBATH MPOIIECCHI HCCIICIOBAHUS,
OCYIIIECTBIIATH OIICHKY PE3yJbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1aJal0T TEOPETUYECKMMHU 3HAHUSIMU B ITOJIHOM 00bEME,
IOHUMAIOT, CAMOCTOSATENIEHO YMEIOT IIPUMEHSITD,
UCCIIE10BaTh, UAEHTU(PHULIUPOBATh, AaHAIN3UPOBATh,
CUCTEMATHU3UPOBATh, PACIPEEIATD 110 KATETOPUSIM,
paccumTaTh MOKa3aTeNn, KIacCU(PHUIIMPOBATH,
pa3palaTeIBaTh MOJEIH, AITOPUTMHU3UPOBATH, YIIPABIIAT,
OpraHu30BaTh, IUTAHUPOBAThH MPOLIECCHI UCCIIEI0BAHUS,
OCYILIECTBIISITh OLIEHKY PE3yJIbTaTOB.

MoryT OBITh JONYIICHBI HEAOYEThI, UCIIPABICHHBIC
CTYZICHTOM CaMOCTOSITEIIBHO B ITpoIiecce paboThl (OTBETA
U T.J.)

69% - 50%

YAOBJICTBOPUTCIBHO

0071a/1a10T 0OIIMMU TEOPETUYECKUMHU 3HAHUSAMHU, YMEIOT
MIPUMEHSTD, UCCIIEI0BATh, UIEHTU(DHUIIMPOBATD,
AHAJIN3UPOBATh, CUCTEMATHU3UPOBATL, PACIIPCACIIATD 11O
KaTeropusM, pacCCYMTATh TIOKA3aTEINH,
KJaccu(uupoBaTh, pa3padaTeiBaTh MOIEIIH,
alrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
IUTAHUPOBATH MPOLIECCHI HCCIIEIOBAHUS, OCYIIIECTBIATh
OLIEHKY Pe3yJIbTaTOB Ha CPEJHEM YPOBHE.
JlomyckaroTcst oMOKH, KOTOPbIE CTYACHT 3aTPyIHACTCS
UCIPAaBUTh CAMOCTOSTENBHO.

49 % wu meHee

HCYIOOBJICTBOPUTCIBHO

0071a/1a10T HE TIOTHBIM 00BFEMOM OOIIIUX TEOPETUUECKUMU
3HAHUSIMU, HE YMEIOT CAMOCTOATENbHO TPUMEHSTH,
UCCIIeIOBATh, UICHTH(PHUIIMPOBATH, aHATH3UPOBATH,
CHUCTEMAaTU3UPOBATh, PACIIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MOKa3aTenu, KiaccuuiupoBarh,
pa3pabaTeiBaTh MOJAEIH, AITOPUTMHU3UPOBATH, YIIPABIAT,
OpraHU30BaTh, INIAHUPOBATH MPOLIECCHI UCCIIEI0BAHMUS,
OCYILIECTBIISITh OLIEHKY PE3YJIbTATOB.

He copmupoBanbl yMeHUS ¥ HABBIKU IS PEIICHUS
npodecCHOHANBHBIX 3a7a4

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3AaTCIIA COOTBETCTBYCT «OTJIMIHO),
«XOpo1o», «KyodOBJICTBOPUTCIBHO»

49 % u MmeHee

HEC 3a4TCHO

XapaKTEPUCTHKA [TOKA3ATENIsI COOTBETCTBYET
«HEYJIOBJIETBOPUTEILHO»

7. COAEP KAHUE JUCHUITJIMHBI

7.1. ConeprxkaHue JEKIH




Tema 1. DyieMeHTH XUMUYECKON TEPMOAMHAMUKHU

[Tpenmet u MeToab! TepMoIHAMUKH. CHCTEMBI: U30JIMPOBAaHHBIE, 3aKPBIThIE U OTKPHITHIE. [IepBoe Hauato
TepMoarHAMUKH. 3akoH ['ecca u ero cineactBus. Ypasuenue Kupxroda. Bropoe Hadamo TepMoguHAMUKH.
Outponus. Jueprus ['n66ca u sneprus ['enbmronsua. [IpuMeHeHne OCHOBHBIX 3aKOHOB U METOJIOB
TEPMOJMHAMUKY JIJISl peLIeHHs 3a1a4 NpodecCHOHaTbHON AeSITENbHOCTH.

Tema 2. KuneTuka XuMHUYECKUX PEAKIUN U KaTalu3

[TpenMeT XxuMHUYECKOM KMHETUKH. Peakiiy U30J1MpoBaHHbIC U CII0KHBIE, TOMOT'€HHBIE M T€TePOTreHHbIE.
CKOpoCTb peakuy U METO/Ibl €€ N3MepeHUs. 3aBUCUMOCTb CKOPOCTH PEaKIIMU OT Pa3INdHbIX (PaKTOPOB.
3aKkoH JeicTByIOMUX Macc. MOJIEKyIPHOCTh U MOPSA0K Peakuu. Y paBHEHUSI KUHETUKU PEeaKIil epBoro
nopsiika u BToporo nopsijka. [lepuoa nonynpespanienus. OrnpeneiaeHue nopsaaIKka peakiuu.
TemnepaTypHblii KO3 OULIHEHT CKOPOCTU peakuu. Teopus aKTUBHBIX OMHAPHBIX COYIapeHU. DHEePrus
aKkTuBaluU. YpaBHeHue AppeHuyca. CBs3b MEXKIY CKOPOCTBHIO PEAKIIUU U SHEPryuei aKkTHBAIUY.
Omnpenenenue sHepruu aktuBauu. Crepuueckuii paxrop. [loHsTHE O TEOPUH TEPEXOTHOTO COCTOSHUSI.
CrnosxHble peakiuu: napasieiabHble, ocieI0BaTeNIbHbIE, 00paTUMbIe, CONpshKeHHbIE. LlenHbie peakiuu.
doroxumuyeckue peakunu. OCoOOEHHOCTH TeTePOreHHBIX peakiuii. ['oMoreHHbIl KaTtanu3. MexaHusm
JIEMCTBUSI KaTaIU3aTOPOB. DHEPrusl aKTUBALMU KATATUTUYECKUX peakuuid. KUCII0THO-OCHOBHOM KaTaus.
['eteporennslii kKaTtanu3. MylnbTUIIETHAS TEOPUs T€TEPOTreHHOr0 KaTaan3a, TeOpHs aHcaMOIIeH.
TopmoskeHne XUMUYECKUX peakiuii. THruOuTopsl.

Tewma 3. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.

CaoiicTBa pa30aBICHHBIX PACTBOPOB.

OTHOCHTEIbHOE IOHWKEHUE JIABJICHUS 11apa, IOHWKEHUE TEMIIEPATyphl 3aMEP3aHUsI U TOBBILICHUS
TEeMIEpaTypbl KulleHus, ocMmoc. OCMOTHYECKOE JJaBJIeHHE pa30aBI€HHbBIX PACTBOPOB HEINEKTPOIUTOB.
Kpuomerpus u 30ynuomerpusi. B3auMocBsi3b Mex1y OCMOTHUECKUMHU CBOMCTBAMH pPacTBOPOB.
OcMoTHYeCKHEe CBOMCTBA pa30aBICHHBIX PACTBOPOB AJIEKTPOIUTOB. MI30TOHMUECKUI 1 OCMOTHYECKUMA
KOA((UIIUEHTHI.

Tewma 4. D1IeKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

Teopust pacTBOpOB CHIIbHBIX 1eKTposnToB Jlebast u Xrokkens. [lonsatue 06 noHHOIM aTMocdepe.
AKTHBHOCTb HOHOB U €€ CBA3b C KOHILIEeHTpanuen. KoagpuiueHT akTHBHOCTH ¥ 3aBUCUMOCTD €0
BEJIMYMHBI OT O0IIEN KOHIIEHTPALMHU 3JIEKTPOJIUTOB B PaCTBOPE. DIEKTPOIUTHUECKAS TUCCOLIUALIUS BOJIBI.
Honnoe npoussenenune Boasl. Bogopoaueiil mokazarens. Merobl onpeaenenus: pH pactsopos. N3mepenne
COTPOTHUBIICHUS IIPOBOJIHUKOB BTOPOTO psijia. Y ieiabHasi U SKBUBAJIEHTHAS 3JIEKTPONIPOBOJHOCTh. 3aKOH
Konbpayma HE3aBUCHUMOI'O IBMXXCHUS NOHOB. KOHI[yKTOMeTpI/ILIeCKOG OMnpeaAcCIICHUEC CTCIICHU U KOHCTAHThI
MOHM3AIMH c1a00r0 3JIEKTPOJIUTA, HIOHHOTO TPOU3BEIEHUS BO/IbI, 3JIEKTPOIPOBOAHOCTH CUIILHOTO
3JEKTPOJIUTA, PACTBOPUMOCTH MaJI0 PACTBOPUMBIX 3JEKTPOIUTOB, KOHAYyKTOMETpHUYEeCKOe TUTPOBAHUE U
€ro NprUMEeHEHHUeE.

Tema 5. DIEKTPOABUKYIIUE CUITBI U DJIEKTPOAHBIE TOTEHIIUAIIBI.

Bo3HukHOBeHHE ckauka MOTEHIIMaNa Ha TpaHulle MeTaui-pacTBop. OOpaTuMble 3J€KTPObl IEPBOTO U
BTOpOTO pojaa. YpaBHenue HepHcra. DnekTpoabl: BOJOPOAHBIN, XJIOPCEPEOPSHBIN, CTEKIISTHHBIN.
OKHCIUTETBHO-BOCCTAHOBUTENBHBIEC MOTEHIMABL. X UHTUAPOHHBIN 371eKTpoA. HINKAaTOPHBIE 3JIEKTPOBI
Y DJIEKTPOJIbI cpaBHEHM. [loTeHImoMeTpudecknii Metos onpenenenns pH.

VYcnoBust IpOTEKaHUS XUMUYECKON PEAKIUU AIEKTPOXUMUYECKUM ITYTEM. DIIEKTPOXUMUYECKas SUehKa.
Onexrpoaus. [lonsporpadus.

Tema 6. [IoBepXHOCTHBIE SIBJICHUS

[ToBepxHocTHBIE sBNIeHUs. [loBepXHOCTHAS SHEPIUs U MOBEPXHOCTHOE HaTskeHue. [loBepxHOCTHO -
aKTHBHBIE, IOBEPXHOCTHO - HHAKTHUBHEIE BellecTBa. [loBepxHocTHas akTUBHOCTD. [IpaBuino [liokio -
Tpay6e. YpaBaenue ['n66ca. AxcopOrus Ha TBEpABIX agcopOeHTax. PaKkTOphl, BIUSIOMNUE HA BETUINHY
afcop6Omuu. YpaBHenus Opeitnannxa u JIsHrMIopa. DKBUBaJIEHTHAS U W30UpaTeabHas afcopOIis CUITbHBIX
anexTponutoB. [IpaBuio [leckora - dasuca. Monoobmennas agcopomus. Monutsl. Knaccudukanus
MOHUTOB. SIBieHne cMaunBanusd. KpaeBoii yroi. Temiora cMauuBaHusl.




Tema 7. CBoiicTBa JTUCIIEPCHBIX CUCTEM

BpoyHoBckoe nBuxenue, muddy3us u ocMoTudeckoe napienne. CequMeHTaMOHHas YCTOMUNBOCTD U
CeIMMEHTALlMOHHOE PaBHOBECHE. YIIbTPALICHTPU(YTa U €€ IPUMEHEHHE JJIS1 HCCIIEOBAHUS KOJUTOMIHBIX
cucteM. PaccessHue 1 norouieHue cBeTa. Y IbTPaMUKPOCKOIINS U 3JIEKTPOHHAsE MUKPOCKOIIHS KOJUIOMIHBIX
cucreM. Omnpenenenue Gopmbl, pa3MEepOB U MULIEIUIIPHON MaCChl KOJUTOMAHBIX YacTHIl. MeXaHu3M
BO3HUKHOBEHUS JIEKTPUYECKOTO 3apsia KOJUIOUIHBIX YaCTHULL.

CtpoeHue ABOMHOTO 3JIEKTPUUECKOIO CII0s: MULIENJIA, SIPO, TpaHyia. BinsHue 3J1eKTpOIMTOB Ha BEIUUYHUHY
3NIEKTPOKMHETUYECKOT O MTOTEHIHANA. DJIEKTPOKMHETHUECKUE SBICHH. DIeKTpodopes.
DnexTpodopeTndeckre METOIbl UCCIIEA0BaHU. DIeKTpoocMoc. [IpakTiuueckoe npruMeHeHne
anekTpoocMoca. Kunerndeckas u arperaTuBHasi yCTOMUMBOCTb KOJUIOUIHBIX pacTBOPOB. DaKTOpPbI
ycroitunBoctd. Koarynsuus memiennas u osictpas. [lopor xoaryssiiuu, ero onpeaenenue. [Ipasuna [Mapau
u llyneue. YepenoBanue 30H koarynsuun. Koaryisinus 30J1€i CMECAMU JIEKTPOIUTOB.

Tewma 8. [IoBepXHOCTHO aKTUBHBIE BELIECTBA

Crtpoenue u knaccuduxanus [IAB. [Ipumenenue. . Munennoodpa3zoBanue B pactBopax [TAB.
MIIAB; Mbu1a, IeTEpPreHThl U TaHuAbBl. MurnemioodpazoBanue B pactBopax MITAB. Kputnueckas
KOHIIEHTpalusl MUIIEITI000pazoBanus U ee onpenenenue. Comodunmusanusi.

Tema 9. Cycnensun. Omynscuu. [lopomku

[Tonydyenue u cBoiictBa cycnensuil. CeaumenTanus u guotanus cycrnen3uid. [Tactsl. Omynbenn. MeTos
HOJy4eHHUs ¥ cBOIcTBA. TuIbl aMyIbcuid. DMyIbraToOpbl U MEXaHu3M ux AencTBus. O6paienue das
SMYJIbCHUU. ArperaTuBHasl yCTOWYMBOCTb U ee HapyleHus. Prnokysanus u koanecienuus. CpoiicTea
BBICOKOKOHILICHTPUPOBAHHBIX dMYNbcHil. [Ipumenenne smynbeuii u cycrniensuii Knnaccudukanus aspo3osnei.
[Tonydyenue aspozoneil. MosiekyIsspHO-KUHETUYECKHE CBOWCTBA a3po30Jiel. DIIeKTpUUYECKHE CBOMCTRA.
Paspymenue aspozoneit. [Ipumenenue asposzoneil. [lopourku u ux cBoiictsa. CMeInBaeMoOCTb U
rpanyiupoBanue. Pacnbiisiemocts. [lonsTre o "kunsiem cioe".

Tema 10. BeicOKOMOJIEKYIISIpHBIE BEILIECTBA

Knaccugukanus BMC. Ctpykrypa u (hopMa MakpoMOJIEKYJI U TUIIbI CBA3HM MeX 1y HUMH. KpHcTanmudeckoe
u amopHoe cocrostHue BMC. Ctexiioo0pazHoe, BBICOKOIIACTHUECKOE U BA3KO-TEKyUee COCTOSHUE
nonumepoB. HaOyxanue u pactBopenne BMC. MexanusMm, HaOyxanus. TepMoanHamuka HaOyxaHus U
pactBopenust BMC. Bausinue pa3nuuHbIx (pakTOpoB Ha BeIMUUHY HaOyxaHus. Bsskocts pactBopoB BMC.
Mertoab! onpeeneHust MOJIEKYIpHOI Macchl monuMepoB. CTpykTypooOpa3oBaHue. BiusiHue pa3nuuHbIX
(akTOpPOB Ha CKOPOCTh CTPYKTYpOooOpa3oBaHusl. MexaHU3M CTPYKTypOoOoOpa3oBaHHUs.

Tema 11. BBeneHue B aHaIUTHYECKYIO XUMUIO. TeopeTHueCKne OCHOBBI AaHAJTUTUYECKON XUMUU
[IpenMer aHaIMTHYECKOW XUMUH. 3a/1auHl, pEIIaeMble aHATUTHUECKON XUMHUel. OCHOBHBIE OHATHUS
AQHAINTUYECKON XMMHMH: METO/I aHAJIN3a BEIIECTBA, METOAMKA aHAJIN3a, KAUECTBEHHBIN aHAIIN3,
KOJIMYECTBEHHBIN aHAJIN3, NHCTPYMEHTAJIBHBIN aHAIN3, 2JIEMEHTHBIN aHAIIN3, MOJIEKYJIIPHBINA aHAJIN3,
(da30BbIN aHATN3

CrniocoObI BbIpaykeHUsI KOHIIEHTPAILIMU PACTBOPOB B aHAIMTUYECKONW XMMHU: MaccoBasi 10Jis1, MOJIIpHast
KOHIEHTpaIusl, MOJISIpHAsl KOHIEHTpaLKs SYKBUBAJICHTA.

PaBHOBecue B roMOreHHOM cucreme.

Boruncnenue Bogoponnoro nokaszatens (pH) ans pa3iuyHbIX TUIIOB 3JIEKTPOJIUTOB (CUIIbHBIE KUCIOTHI U
OCHOBaHUs, clladble KUCIOThl U OCHOBAHHUS, PACTBOPHI THAPOIU3YIOIIUXCS COIEH).
OxucnurenbHo-BocctaHoBUTeNbHBIE (OB) paBHOBecus. OB-cucrembl. OB-noTeHnanbt

PaBHOBecue B reTeporeHHON CUCTEME PacTBOP-0CAIOK.

PacTBOopuMOCTb, IpOU3BEIEHUE PACTBOPUMOCTH. BhIuncieHne pacTBOPUMOCTH IO BETUUUHE
MIPOU3BEIECHHUS pACTBOPUMOCTH. DAKTOPBHI, BIUSIONIME HA paCTBOPUMOCTh ocaaka. [lericTBue
OJTHOMMEHHOI'0 MOHa.




Tema 12. MeTtoasl pa3aeneHus U KOHIEHTPUPOBAHUS BellecTB. KaueCTBEHHbI XUMUYECKU aHATU3
Knaccudukanmst METo10B pa3aesieHus ¥ KOHIICHTPUPOBaHUA. MeToIbl UCTIapEHUS, 030JICHUS, OCAXKICHHS,
COOCaXKJIEHUS, KPUCTAJUTH3AIINHN, SKCTPAKIINK, H30upaTeabHoi agcopommu. OcakIeHrne U COOCAKIECHNE KaK
METO/Ibl KOHIICHTPUPOBAHUS U Pa3ACIICHHUS.

AHaTMTHYECKHE MPU3HAKY BEIIECTB U aHATUTHYECKUE peakiun. Kinaccudukarus aHaTMTHISCKUX
peakuuii. TpeOoBaHUS K aHATUTHYCCKUM PEAKIMAIM. XapaKTEPUCTHKA YYBCTBUTEILHOCTH aHATMTUYCCKUX
peaKkIui.

AHaMTHYECKHE KITacCH(PUKAIIMN KATHOHOB TI0 TPYIIIaM: CepOBOIOPOIHAs (CyIb(uaHAS), aAMMHAYHO-
docdarHas, KUCIOTHO-OCHOBHAsA. CepOBOOPOAHON METOJ] aHAJIN3a, TPYIIIIOBBIC PEAKTHBBHI.
XapaKTepuCcTHUKa KaXKI0W U3 aHATMTHYECKUX TPYIIT KaTHOHOB. KauecTBEHHBIE peaKIMi KaTHOHOB.
JpoOHBIi ¥ cHCTEMaTHYEeCKUI aHAIN3 KaTHOHOB.

AHanmuTryeckas KiaccuuKais aHHOHOB 110 CITIOCOOHOCTH K 00pa30BaHUIO MajOpaCTBOPUMBIX
COeTMHEHUU. ['pyIIoBbIe peakTUBBI HAa AHMOHBI. XapaKTEPUCTHKA aHATUTHYCCKUX TPYIIIT aHHOHOB.
KauecTBenHbIe peakny 0OHApYy)eHUsT aHHOHOB. CHCTEMAaTHYEeCKUN aHAIN3 aHUOHOB.

Tema 13. KonnvecTBeHHBIN XuMudeckuit aHann3. CriocoObl pacueTa KOHIICHTPaIun
Knaccudukanust u xapakTepUCTUKH OCHOBHBIX METOJIOB KOJIMYECTBEHHOTO aHanu3a. [loHsaTue
aHAJIMTUYECKOr0 CUTHAIA.

OcHoOBHBIE METOIBI pacueTa KOHIIEHTPAIMK: METO/ TPaIyupOBOYHOTO Ipadrika, METOJl CTAaHIaPTHBIX
100aBOK, METOJT MOJISIPHOT'O CBOMCTBA.

Hcnonn30BaHue METOA0B MAaTEMAaTHUECKON CTATUCTUKY B aHAIMTUYECKOH XUMUH. MeTOIbI OLIEHKHU
TOYHOCTH PE3yJbTATOB aHaIu3a (CpeaHee, AUCIIEPCHs, CTAHAAPTHOE OTKIOHEHHE).

Tema 14. I'paBuMeTprUUECKUA aHATU3

OcHoOBHBIE OHATHSA IPaBUMETPUUECKOTO aHanu3a. Knaccudukaius METo10B rpaBUMETPUUECKOTO aHAIHM3a
(MeTo OCaKJeHUs, METO OTTOHKHU, METOJI BIJeNeHUs1). MeToa ocaxkaeHusi. OCHOBHBIE ATAIlbl
rpaBUMeTpHUYecKoro onpeaenenus. Ocaxxaaemasi 1 rpaBUMeTpuieckast (BecoBasi) popmsl; TpeOOBaHUS,
npenbsBiseMbie K 9TUM Gopmam. TpeOoBaHus, MPEAbSIBISIEMbIE K OCATUTEINI0, TPOMBIBHON KHUAKOCTH.
O0paboTka pe3ynbTaTOB IPaBUMETPUUECKOTO aHATH3A.

Tema 15. TutpuMeTprueckuil aHanus

OCHOBHBIE TIOHATHS U KJIacCU(UKAIUSA METOJIOB TUTPUMETPHUUECKOT0 aHaIn3a. TpeOoBaHUs K peaklusM B
TUTPUMETpHUECKOM aHanu3ze. [Ipsimoe, oOpaTHOE U KOCBEHHOE TUTpoBaHHEe. CIIOCOOBI BEIpa)KEHUS
KOHIIEHTPALlUU pacTBOPOB B TUTPUMETpHUECKOM aHanu3e. CtanaapTusanus pactBopoB. MHaukaTopsl
TUTPOBAHUA.

1 KHc1oTHO-0OCHOBHOE TUTPOBaHUE (METO HEUTpAIU3aluN).

2 OKHMCIINTENBHO-BOCCTAHOBUTENIBHOE TUTPOBaHKE. [lepManranaromeTpusi.

3 Komuiekcomerpuueckoe TuTpoBanue. KommiaekconomeTpus.

Tema 16. OnTuyeckue MeTONEI aHATIN3a

1. MonkynsapHO-abCOpOIMOHHBIN aHATN3

[[BeT u ciekTp. OOBeAMHEHHBIHN 3aKOH cBeTonorouieHus byrepa-Jlambepra-bepa. Koapdunuent
nornomnieHus ceeta (K) u KoapQHUIMEeHT morameHus — MOJSIPHBIN U yAeNbHBIA. DOTOKOIOpUMETpHSI.
2. IonstpuMeTpuUecKUil METOJT aHATIN3a.

OnTuyecky akTUBHBIE BeliecTBa. [lomydeHne miockonoasipu30BaHHOIO CBeTa. BpaleHne miockocTu
HOJISIPU3ALUH TIJIOCKOMOIIPU30BAHHOTO CBETA U €T0 3aBUCUMOCTB OT PAa3IUUHBIX (aKTOPOB.

3. Pedpakromerpuueckuii MeTos] aHanu3a cBeta.lIperoMieHne 3JeKTpOMarHuTHOTO U3ITy4eHUs Ha TPaHulle
nByX cpell. [TokazaTenb IperoMIIEHUS U €ro 3aBUCUMOCTD OT PAa3JIMYHbIX (PaKTOPOB.

4. AToMHO-a0CcOpOIIMOHHBIN aHaAN3

AtomHO-abcopOmonnas criekrpockonus (AAC). CrieKkTpsl TOTJIOMICHHS aTOMOB. 3aBUCHMOCTh
MHTEHCUBHOCTH TOTJIOIICHHUS OT COACP KaHUs ONpeensieMoro komrnoHenra. OCHOBHO 3aKOH
CBETOMOTJIOIICHHS.




Tema 17. DneKTpOXUMUYECKUE METO/IbI aHAIHM3a

1. BoibTaMnepoMeTpUUECKUA METOT AaHAJIU3A.

[Tonsitue o monsiporpaduu. TBepaodaszubie anekTpoasl. BoasTammeporpammel. OnpeneneHue
KOHIEHTPAIMHU 110 METOIy CTaHAAPTHBIX 100aBok. [IpsimMas 1 MHBEpCHOHHAS BOJIbTAMUIIEPOMETPHSI.
2. [TorenuuomMerpudeckuii MeTo 1 ananu3a. [I[puHImMn MeToaa NpsAMO MOTEHIIMOMETPUHU. Y paBHEHUE
Hepucra. [loTeHnimomerprueckoe TUTPOBAHHE.

3. Konagykromerpudyeckuit MeTo ] aHanu3a. Y ieJbHasi 3JIEeKTPOIIPOBOJHOCTh, SKBUBAJICHTHAS
3EKTPONPOBOAHOCTH M MOJIIPHAS 3JIEKTPONPOBOJHOCTh. [IpsiMast KOHTYKTOMETpHSI.
KonaykromeTpruyeckoe TUTPOBAHHUE.

7.2 ConeprkaHue MPaKTHYECKUX 3aHATUN 1 Ja00paTOPHBIX padboT

Tema 1. DyieMeHTbI XUMHUYECKON TEPMOAMHAMUKH

Tepmoxumus.

JlaboparopHbie pabOTHI:

Ne 1.1. Onpenenenue nHTErpanbHON TEIIOTHI PACTBOPEHUS COJIU
Ne 1.2. Onpenenenne TeruioBoro 3gpQexra peakiuu HeHTpaTu3auu

Tema 2. Kunetrka XuMHYeCKUX peaKUil U KaTaau3

Kunernka xumudeckux peakuuid. OnpeneneHrne SHepru aKTUBALMK KaTAIUTUYECKOTO Pa3IokKeHUs
MepoKcua BOJA0PO/a.

PaccmarpuBatotes cineayroniye BOIpocChkI:

Brnusinue TemnepaTtypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda. Ypasuenne Appenunyca. Teopus
AKTHUBHOTO COCTOsIHUS. DHeprus aktuBauuu. Karanus.

Tewma 4. D1eKTpONPOBOIHOCTH PACTBOPOB IEKTPOIUTOB.

Omnpenenenne MEKTPONPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB.

PaccmaTpuBaroTcs cineayroomue BOIpoChl:

Jucconnanus cnadbix 31eKTpoanToB. CTENeHb AUCCOLMAIMK. 3aKOH pa3BeeHUs. Y IeNIbHas U
9KBHUBAJIECHTHAS 3JIEKTPONIPOBOJHOCTh. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH OT KOHIIEHTPAL[MH PacTBOpA.
OKBHUBaJICHTHAs 3JIEKTPONPOBOIHOCTb IPU OECKOHEUHOM Pa3BEICHUH.

Tema 5. DIEKTPOABUKYIINE CHIIBI M DJIEKTPOIHBIEC TOTEHIIAATIBI.

Nel Ompenenenue dMEKTPOABIKYIIEH CHIIBI 1 MAKCUMAIIbHO-TIOJIE3HOW paboThl METHO-ITTHKOBOTO
3JIEMEHTA.

No2 Omnpenenenue NoTeHIIMANOB 3JIEKTPOIOB.

Ne3 Tlorenunomerpuyeckoe onpeaenenre pH pacTBopos.

PaccmarpuBatotcs cieayroniue BOIpocChk:

lanpBaHMYECKHE DIEMEHTBI U MX AJIEKTPOIBIDKYIIas cuia. Kinaccudukaius raapBaHUYECKIX YJIEMEHTOB.
XUMHUYECKUE U KOHIEHTPAILIMOHHBIE AIIEMEHTBHI.

Komnencanmonnsiii Meroa uzmepenus J/1C ranbBaHMueCKUX 3J€MEHTOB. M3MepeHre moTeHuanos
3JIEKTPOJIOB.

HNouHoe npousBenenne Boasl. Bonopoanslil nokasarens pactBopoB pH. [loTeHmomerpuyeckuii MeToq
onpexnenenus pH.




Tema 6. [IoBepXHOCTHBIE SIBJICHUS

Omnpenenenne MOBEPXHOCTHOTO HATSKEHUS PACTBOPOB.

PaccmaTpuBaroTcs ciaenyromnme Bopoch:

[ToBepxHOCTHOE HATSKEHHE PACTBOPOB. MeTO bl OnpeieieHNs. 3aBUCH-MOCTh ITOBEPXHOCTHOTO
HATSDKEHUS ISl pACTBOPOB OT KOHIIEHTpaluu. Y paBHenue [ nb06ca.

[TpaBuno TpayOe. [ToBepxHOCTHO-aKTUBHBIC BemiecTBa. M3orepma ancoporuu ['nbd0ca.

[Tonsitue 06 agcopOuuu Ha TBepo0i moBepxHOocTHU. [Ipupoaa cui, 00yciaaBIMBarOIIUX a1COPOIHIO.
AncopOeHT u ancop6Tus. Mzorepma aacopomuu Opeiinanuxa. Teopus aacopoumu JIeHrMropa.
MonomonekymspHsii cioit. M3otepma agcopOiinu Jienrmiopa.

Tema 7. CBoiicTBa TUCIIEPCHBIX CUCTEM

[Tonyuenue u Koaryssnus 30JIeH

PaccmaTpuBaroTcs cineayromme BOIpochl:

DIIEKTPUUECKHE CBOMCTBA KOJUTOUIOB. Y CIIOBUSL YCTOMUMBOCTH 30J1ei. CTPOCHUE MUIICILIIBI 30JICH.
DNEeKTPOKMHETHYECKUH TTOTCHIIHAIL.

Koarymnsmus 301 anekrponutom. [lopor Koaryssiiuu 1 ero onpezaeieHue.

Crabwmm3anus 30J1ei. 3aluTHOE YUCIIO.

Tema 10. BoicokomoieKyJIsipHbIC BEIIECTBA

Nel Habyxanwue 3epHa (ropoxa) B BoJie.

Ne2 Habyxanwue naniiv B BOJE.

PaccmaTpuBaroTcs cneayromire BOIpoCh:

Habyxanue u daktopsl, Biustomue Ha Habyxanue. CteneHs HaOyxaHus. OrpaHHYEHHOE U
HEOTrpaHMYEHHOE HaOyxaHHe. DKCIEPUMEHTAIbHOE OlpeielieHre cTeneHn Ha0yxaHusi. CKOpoCTh
HaOyxaHMs.

Tema 12. Metoapl pasacJICHUA U KOHICHTPHUPOBAaHUS BCIICCTB. KauecTBeHHBIN XUMHUYCCKHI aHAIIN3

JlaGopaTtopHas padota Nel. KauecTBeHHBIE peakIuu KaTHOHOB U aHUOHOB

Tema 14. 'paBuMeTpUUECKU aHAIIN3

JlaGopaTtopHast pabota Ne2. OnpeneneHue coaepkaHusi KpUCTAUTU3AIMOHHOM BOJIBI B KPUCTAJLTIOTUIpATe
cynbdara menu

Tewma 15. Tutpumerprueckuil aHains

1. JTaboparopusie paboTsl Ne3. KucioTHO-ocHOBHOE TUTpoBaHHue «OmpeaesieHue coiepKaHus KUCIOT
METOJIOM HEUTPATU3ALINH

2. JlaboparopHble padboTsl Ned. OKHCAUTENEHO-BOCCTAHOBUTEIBLHOE TUTpOBaHUE: «OmpeneiaeHue
conepxanus xenesa (1) B pacTBopa mepMaHTaHATOMETPUUECKUM METOIOM

3. JIaboparopusie padoTsl NeoS. Kommekconomerpust: «Omnpenenenne coaepxkanust noHos (Ca2+, Mg2+,
Cd2+, Zn2+) MeTa/uioB B pacTBOPE KOMILUIEKCOHOMETPHUECKHM METOIOMY.

4. KonmnokBuyM (TeCTUPOBAaHKE) MO0 XMMUUYECKUM METOIaM aHaJU3a.

Tema 16. Onrrrueckrue METOIBI aHATIU3Aa

1. JJTabopaTopHas padota Ne6. OnTraeckue METO bl aHAIH3A.
2. KonnokBuym (TecTupoBaHuE) MO ONTUYECKUM METOJIaM aHaIn3a




Tema 17. DneKTpOXUMUYECKHE METOAbI AHATN3A

1. JlabopatopHast pabora Ne7. DIEKTPOXMMHYECKHE METO/IbI aHATH3A.
2. KomnokBuym (TectupoBanue) no IXMA.

7.3. ConeprkaHue caMOCTOATENbHOM paboThI

Tema 1. Di1eMeHTHl XUMUYECKON TEPMOAMHAMUKHI
XUMHUYECKOE PABHOBECHE

Tema 2. Kunetnka XuMHYeCKUX peaKLUil U KaTalu3
Kunetrnka XuMHYECKHUX peaKIui

Tewma 3. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.
CaoiicTBa pa30aBIEHHBIX PACTBOPOB

Tewma 4. D11eKTpONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.
PactBOpsI 251€KTPOIIUTOB

Tema 5. DIEKTPOABUKYIINE CHIIBI M DJIEKTPOIHBIC TOTECHIIAATIBI.
DNeMEHTHI JIEKTPOXUMUU

Tema 6. [IoBepXHOCTHBIE SBJICHUS
[Tpumenenue aacopOEHTOB B MUILEBOMN MPOMBIILICHHOCTH.

Tema 7. CBoiicTBa TUCHIEPCHBIX CUCTEM
CaolicTBa KOJJIOUI0B

Tema 8. IIoBEpXHOCTHO aKTHBHBIE BEILIECTBA
[Tpumenenne ITAB B numieBoi MpOMBIIITIEHHOCTH.

Tema 9. Cycnensun. Omynbcuu. [Topomku
OMyJIbraTopsl B MUIIEBOW MPOMBIIIIIEHHOCTH.

Tema 10. BeicokomoJieKyIIpHbIE BEIIECTBA
[IpumeHeHne MOTMMEPOB 7Sl CO3JaHuUsI HEOOXOAMMON CTPYKTYPhI MUIIEBBIX MTPOTYKTOB.

Tema 11. BBeneHue B aHATUTHYECKYIO XUMUIO. TeopeTHUeCKue OCHOBBI aHATUTHYECKON XUMHUU
1. U3yuenue JEKIMOHHOTO MaTepraia U PEKOMEHI0BaHHOU JIUTEPATYPHI.

2. [ToaroroBka TBOpueckoro 3amanus Nel "I'nmoccapuit”

3. IlonroroBka TBOpUeckoro 3aganus Ne2 "[lepconanun"

4. BoImoiHeHHE KOHTPOIBLHOM paboOThI

Tema 12. MeTonb! pa3aeseHns 1 KOHIIEHTPUPOBaHUs BellecTB. KauecTBEHHBIN XUMUUYECKUI aHAIIA3
1. M3y4eHue NeKIIMOHHOTO MaTepuasia U peKOMEHJOBaHHOM JINTEPaTyphI.

2. IloaroroBka k abopatopHoit padote Nel.

3. Pemienue 3agaun "UyBCTBUTEIbHOCTh AHATUTUYECKUX PEAKIIHIM".

Tema 13. KonnuecTBeHHBINH XUMIUecKuii aHamu3. CiocoObl pacdera KOHIICHTPAIIUU
1. U3yueHue NeKIMOHHOIO MaTepuaia U peKOMEH/I0BaHHOU JTUTEPATYPHI.
2. Pemienne 3agauu "Pacuet koHueHTpamuu B KXA".




Tema 14. 'paBuMeTpUUeCKUl aHAIN3
1. 3yyeHue NTEKIMOHHOTO MaTepuaa 1 peKOMEHI0BaHHON JINTEPaTypHI.
2. IloaroroBka k 1abopatopHoii pabote No2

Tema 15. TutpumMerpuueckuii aHanus

1. M3y4eHue NEeKIIMOHHOT0 MaTepuasia U peKOMEHJOBaHHOM JINTEPATYPBI.

2. ITonroroBka k maboparopHeiM padoram NeNe 3, 4, 5.

3. BeimonHenue pacuetrHo-rpaduueckoit padbotsl Nel. [TocTtpoenue KpuBoil KUCIOTHO-OCHOBHOTO
TUTPOBAHUS.

4. Beimmonnenue pacuetHo-rpadudeckoit padotsl Ne2. [loctpoeHne KpuBOi OKHCIUTEIHHO-
BOCCTAHOBUTEILHOTO TUTPOBAHMSL.

5. IloaroroBka K KOJUIOKBUYMY 110 XUMHYECKUM METOJIaM aHAJIU3a.

Tema 16. OnTuyeckue METObI aHATTU3a

1. Mi3y4eHune JIEKIIMOHHOTO MaTepuasia U peKOMEHJOBAHHOH JINTEPATYPHI.
2. [MoaroroBka k madoparoproi padbore Neo.

3. IToaroroBka K KOJUIOKBHYMY IO ONTHYECKIM METO/aM aHAIH3a

Tema 17. DnekTpoXUMUYECKUE METO bl aHAIHN3a

1. 3y4eHue NeKIIMOHHOTO MaTepuasia U peKOMEHJOBAaHHOM JINTEPATypHhI.
2. I[ToaroroBka K maboparopHoii padote No7.

3. Iloaroroska k kouiokBuymy no 9XMA

7.3.1. IIpuMepHble BOIPOCHI ISl CAMOCTOSATEIBHOM MOATOTOBKH K 3aUeTy/9K3aMeHy
ITpunoxxenne 1.

7.3.2. IIpakTryeckue 3ajaHus MO JUCHUIUIMHE [ CAMOCTOSTENIbHOW MOJATOTOBKHU K
3a4eTy/3K3aMeHy
[Tpunoxxenue 2.

7.3.3. Ilepeyenb KypcoBbIX paboOT
He npenycmotpeHo.

7.4. DnexTpoHHOE MOPTGHOINO 00YIAIOIIETOCS
Marepuanbl HE pa3MearTCs.

7.5. MeTtonnyeckue peKOMEHAAINH 110 BBIITOJIHEHUIO KOHTPOJIBHON paboThI
He npenycmotpeHo.

7.6 MeTtoanueckue peKOMEHIalluH 110 BBIIOJIHEHUIO KypCOBOI paboThI
He mpenycmotpeHo.




8. OCOBEHHOCTHU OPI'AHU3AIIMU OBPA30OBATEJIBHOI'O
IMPOLECCA IO JUCIUIIJIMHE 115 JIM1 C OTPAHUYEHHBIMUA
BO3MOXKHOCTAMMU 3JO0POBbs

Ilo 3as6nenuro cmyoenma

B nensix 10CTYITHOCTH OCBOEHUS MPOTPAaMMBI ISl JIUI] ¢ OFPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS
pu HEOOXOAMMOCTH Kadenpa 00ecreunBacT CIeYIOIINe YCIOBHUS:

- 0COOBII MTOPAIOK OCBOCHHUS TUCIUILIIMHBI, C y4€TOM COCTOSIHUS UX 3/I0POBBSI;

- DJIGKTPOHHBIE 00pa3oBaTeNbHbIE PECYpChl MO JAUCHUIUIMHE B (OpMax, adanTUPOBAHHBIX K
OTPaHUYCHUSM UX 310POBBS;

- W3YyYeHHUE IUCIMIUIMHBI 10 HHIUBUAYAJbHOMY y4eOHOMY IulaHy (BHE 3aBHCHMOCTH OT (DOPMBI
oOyueHus);

- DJIEKTpOHHOE oOydeHHe ¥ JWCTAaHIMOHHbIE OOpa3oBaTEeNbHBIE TEXHOJIOTUH, KOTOpHIC
peaycMaTpUBaOT BO3MOXXHOCTH IpUeMa-nepeaadu nHGOopMaluy B JOCTYIHBIX 1715 HUX (popmax.

- goctyn (yHaJeHHBIH JOCTYN), K COBPEMEHHBIM MpO(ecCHOHAIBHBIM 0a3aM JaHHBIX U
MH(POPMALMOHHBIM CIIPAaBOYHBIM CUCTEMaM, COCTaB KOTOPbIX onpeneneH PIT/L.

9. MEPEYEHb OCHOBHO 1 JIONOJITHUTEJbHOM YYEBHOM JINTEPATYPHI,
HEOBXOJUMOI 1)1 OCBOEHU S JJUCIUIIJIUHBI
Caiit oubanorexu YpI'dy
http://lib.usue.ru/

OcHoBHas JInTeparypa:

1. XKebentsie A.H., Kepnocek A.K. AHaiiuTrueckas Xumus. XUMUYCCKHAE METO/Ibl aHATM3a
[DnexTpoHHBIH pecypc]:Yuebnoe nocodue. - Mocksa: OO0 "Hayuno-uznarensckuii nentp MHOPA-M",
2020. - 542 — Pexxum poctyma: https://znanium.com/catalog/product/1087946

2. Mosuan H.U., PomanoBa P.I'. AnanuTtndeckast xumusi [ DIeKTpOHHBIN pecypc]: YueOHUK. -
Mocksa: OOO "Hayuno-uzaarensckuii ienTp MHOPA-M", 2022. - 394 — PexxuMm poctyna:
https://znanium.com/catalog/product/1693697

3. Huxutuna H. I'., bopucoB A. I'., Xaxanuna T. Y. Ananutrueckas Xumust U GU3UKO-XUMHUECKUE
METO/IbI aHaIN3a [ DNEKTPOHHBIN pecypc]: YueOHUK U MPaKTUKYM JUIs By30B. - MockBa: FOpaiit, 2022. - 394
— Pexxum noctyna: https://urait.ru/bcode/488614

JonoJHuTe/ILHAA TUTEPATYpa:

1. Muxwnnesa I'. H., Mensuenko I'. I'., FOuunkoBa H. B. AHanuTtnueckas Xumus.
DIEeKTPOXUMHUYECKHE METOIbI aHaIN3a [ DNeKTpoHHBIN pecypce]:. - Kemeposo: KemI'VY, 2010. - 184 ¢. —
Pesxxum moctyna: https://e.lanbook.com/book/4590

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' Ui, BKJTIOUASI TEPEUEHD
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UHOOPMAILIUOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAVH KYPCOB, HCITOJIb3YEMBIX ITPU OCYIIECTBJEHUU
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUITJIMHE
IlepevyeHs JTUIIEH3MOHHOTO MPOTPAMMHOTIO 0O0eceYeH s :

Microsoft Windows 10 .JJoroBop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 ot
14.10.2020. Cpox netvictus aunien3nn 30.09.2023.

Astra Linux Common Edition. Torosop Ne 1 or 13 wuronst 2018, akt ot 17 aexabpss 2018. Cpoxk
JeMCTBUS TUIICH3UN - 0€3 OTPAHUICHUS CPOKA.

Microsoft Office 2016.[JoroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020 Cpok netictust muuen3un 30.09.2023.

MoitOduc cranmgaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [lata 3axmouenus - 07.06.2017.
CpoKk JeHCTBUS JIUIIEH3UH - 0€3 OTPaHUUCHUS CPOKa.

Libre Office. JTuuiensus GNU LGPL. Cpok aelicTBus JHUIIEH3UH - 6€3 OTpaHUYCHHUS CPOKA.



Ilepeyenb HHGOPMALMOHHBIX CMIPABOYHBIX CHCTEM, PeCypcoB HHPOPMALMOHHO-
TeJIEKOMMYHHMKAIIMOHHOM ceTH « UHTEpHE»:

MeToAHYeCcKHe pa3padoTKU IO Ja00paTOPHBIM M KOHTPOJBLHBIM padoTaMm Ha caiiTe Kadeapbl
(puzuxu xumMmun

http://chemistry.usue.ru

ba3za JICKTPOHHBIX XUMHUYECKHUX onoJIHOTEK

http://chemistry-chemists.com/Libraries.html

11. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 AUCIUITJIMHE

Peanuzanus yueOHONM AMCHUIUIMHBI OCYLIECTBIIAETCA C UCIOJIb30BAHUEM MaTEPUAIbHO-TEXHUUYECKOU
6a3s1 YpI'DVY, obecnieunBaromieil mpoBeeHHE BCEX BUAOB YUEOHBIX 3aHATUH U HAYYHO-HUCCIIE0BATEIBCKON 1
CaMOCTOSITENIbHON pabOTHl 00YUAIOIIMXCS:

CriennanbHble MTOMEIIEHUS MPEACTaBIAIOT COO0N yueOHbIe ayAUTOPUU JJIsl IPOBEJIEHUSI BCEX BUJOB
3aHSTHUH, TPYNIIOBBIX U MHMBUYaIbHbIX KOHCYJIbTALUI, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTallUu.

[Tomemnienust Ay caMOCTOSTENILHON pabdOThl 00y4arOIIMXCS OCHALIEHbl KOMIBIOTEPHONM TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOYEHUsT K cetd "HMHrepHer" wu oOecrieyeHWeM JOCTyna B OSJEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyo cpeny Ypl ' OVY.

Bce nomernienysi yKOMIIJIEKTOBaHbI CIIEHUATM3UPOBAHHON MEOEIbI0 U OCHAILEHBI MYJIbTUMEIUNHBIM
o0opyioBaHuEeM crero0opynoBaHueM (HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIM, UHBIM KOMITBIOTEPHBIM),
JOCTYNIOM K HWH(OPMAIIMOHHO-TIOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JICKTPOHHBIM OHOIMOTEYHBIM
cucrtemaM, 0a3aM JaHHBIX JEHCTBYIOLIErO 3aKOHOJATENbCTBA, HWHBIM HH(POPMALMOHHBIM pecypcam
CITy’KaIllMMU IS TIPE/ICTaBICHUS yueOHOM MHPOpPMAaUU OOIBIION ayIUTOPHH.

Jlia nipoBefieHMsl 3aHSTUN JIEKIIMOHHOTO THIA MpE3eHTAllMU U JIpyrue ydyeOHO-HarjsaHble mocoous,
o0ecrneunBaroIve TeMaTUYECKUE UIUTFOCTPALIUH.



