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BBEJAEHUE

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

dI'0OC BO ®DenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICHIETO 00pa30BaHUs
- OakajaBpuar 1o HarpasyieHUI0 MoAroToBku 19.03.04 TexHonorus nNpoyKIuu U
opranu3zaius oo1ecTBeHHOro nuTanus (npuka3z Munodpuayku Poccun 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
y4.3aH.) Has pabota
[IpomerxyTouHslif KOHTPONb | Beero 3a B TOM YHCJIC 3.e.
ceMecTp JlaGopato | TOATOTOBKA
Beero | Jlexuuu pHble | KOHTPOJIBHBIX H
KYpPCOBBIX
Cewmectp 4
3auer ¢ OIeHKO# 144 | 20 | 8 | 12 120 4
Cemectp 5
Dx3ameH, KontponsHast 144 16 8 8 119 4
pabora
288 36 16 20 239 8

4.1IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII

B pesynbrate ocBoenust OIIOII y BeimycKHHKA TOMAKHBI ObITH CHOPMUPOBAHBI KOMIIETEHIINH,
ycraHoBieHHbIe B coorBeTcTBUA PI'OC BO.
Oo6menpodeccuonansubie kommereHmu (OI1K)

[udp 1 HauMeHOBaHME
KOMIETEHIINU

WNHanKaTopsl JOCTUKEHHSI KOMITETEHITUI

OIIK-2 Cnoco6en npumensts |MJI-1.0IIK-2 3naer 6a30Bble 3HaHUS, IOTyYEHHbIE B 00JaCTH
OCHOBHBIE 3aKOHBI M1 METO/IbI [ €CTECTBEHHBIX HAyK

HUCCIENOBAaHUN €CTECTBEHHEIX
HayK JIJI pelIeHUs 3a/1a4
npodecCHOHATbHON

eI TEILHOCTH




OIIK-2 Cnoco6en npumensats | MJI-2.0I1K-2 YMmeer ucnonp3oBaTh X B Ipo(heCcCHOHATBLHOM JAESITSIIBHOCTH
OCHOBHBIE 3aKOHBI M METO/IBI
HCCJIEIOBAHUN €CTECTBEHHBIX
HayK I peIeHus 3a/1a4
npodecCuoHATbHON
JEITENLHOCTH
N-3.011K-2 Brnageer HaBBIKAMU: TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHUS 00BEKTOB MPO(PECCHOHAIBHOMN NEATEeTbHOCTH
5. TEMATHYECKHUU IIJIAH
Yacos
KonrakTHas padora .(1o y4.3aH.)
Tema H Bcero CamocT Kontpons
ANMCHOBAHHUEC TEMbI Hpa]("[]/[l{ec : CaAMOCTOATECIIbH
Hacos Jlexuun JlaGoparop KHe padora ot paboTsl
HBIC
3aHATUS
Cemectp 4 140
Tema 1. | DeMeHTBHI XUMHUYECKONU TEPMOJUHAMUKHI 15 1 2 12
Tema 2. | KuHeTHKa XMMHYECKUX PEAKIIMI M KaTaau3 17 1 4 12
Tewma 3. | CBolicTBa pa30aBIICHHBIX paCTBOPOB. 16 1 15
DNEKTPONPOBOIHOCTH PACTBOPOB
Tema 4. POTIPOBOZL pacteop 17 1 1 15
ANEKTPOJIUTOB.
DIEKTPOABIKYIIHAE CHIIBL U DIIEKTPOIHBIE
Tema 5. POABIDIYIIL poa 17 1 1 15
IMOTEHIINAIEIL.
Tema 6. [IloBepXHOCTHBIE SIBICHUS 18 1 2 15
Tewma 7. | CBOMCTBa TUCTIEPCHBIX CUCTEM 16,5 0,5 1 15
Tewma 8. | IIoBepXHOCTHO aKTUBHBIE BEIIECTBA 9,5 0,5 9
Tema 9. [ Cycnensun. Omynscuu. [lopomxku 6,5 0,5 6
Tema
10 BricokoMonekysipHbI€ BELIECTBA 7,5 0,5 1 6
Cemectp 5 135
Tema BBeneHre B aHAIMTHYIECKYIO XUMHUIO.
11 Teopernueckre 0CHOBbI aHATUTHUECKOMN 16 1 15
' XUMUU
Tema MeTo/1eI pa3ielieHus U KOHIICHTPUPOBAHUS
12 BemecTB. KauecTBEHHBIN XUMHUYECKUI 18 1 2 15
' aHaImM3
Tema |KonuuecTBeHHBIH XUMHUYECKUH aHAIU3. 16 1 15
13. | Cnoco0sl pacueTa KOHIEHTpaIUU
Tema .
14 I'paBumMeTprUecKuii aHaIN3 16 1 15
Tema .
15 TutpumeTpuueckuii aHaIM3 18 1 2 15
Tema
OnTHYecKHe METO Bl aHAJIN3a 25 1 2 22

16.




Tema

17 DIIEKTPOXUMHUYECKHNE METO/Ibl aHATN3a 26 2 2 22
6. ®OPMbI TEKYIIIET'O KOHTPO.ISI U TIPOMEKYTOUYHOM ATTECTAIIUU
HIKAJIBI OHEHUBAHUSA
Bup orienoynoro Kputepun
Paznen/Tema AL on Ornucanue OLEHOYHOT0 CPEACTBA PHTCED
cpencTBa OLICHUBAHUS
Texymuit kouTpoas (IIpunoxenue 4)
Komnoksuym no
BOIIPOCaM K . .
. K kaxmoit maboparopHoii paboTre nmpeiaracTcst
Tema 1.1-1.17 nabopaTopHOH 3a4TeHO/HE 3a4TECHO
ot 5 1o 10 Bompocos
pabore
(mpunoxxenue 4)
KonunuecTtBo 3ananutii - 8.
Yacts |. KauecTBeHHBIM aHanms.
KonnuecTBeHHBI XUMUYECKUN aHAIU3.
3amganue Ne 1. Pemenue 3agaun 1o teme
«HyBCTBUTEIBHOCTh AHAIUTUYECKUX PEAKIINI»
3ananue Ne2. Pacuer, mocTpoeHUE U aHAIU3
KPUBBIX METOJa HEUTpaAIU3aLUH.
KonTponbhas p A R H
Tema 1.11- 3aganue Ne3. Pacuer, mocTpoeHHe U aHAIU3
pabora 3auTeHO/HE 3aUTEHO
1.17 KpuBbIX MeToa OB-TuTpoBanus.
(ITpunoxenue 4,6)
Yacts Il. UHCTpyMEHTaNIbHBIE METO/IbI AHATN3A.
3amanus Ne4-5. Pemenue 3a1ad 1o teme
«OnTHYEeCKHNE METOIbl aHATH3a.
3amanust Ne6-7. Pemenue 3a1ad o teme
«INEKTPOXUMHUECKUE METOJIBI aHATU3aY.
3amganue Ne 8. Pemenue 3a1aun 1o teme
«Xpomarorpaduueckuil aHaII3»
ITpomexyTtounblii koHTpoJb (IIpunoxenue 5)
bunets! ans 3aueta |15 6uneto mo 25 Bompocos.
4 cemecTp o 0
(320) C OLICHKOM B kaxxnom Gunere 15 TeopeTrueckux Bompoca u 50-100%
(mpunoxxenue 5) | 10 mpakTUYECKHX 3a/1aHUI.
5 ceMect BrIeThl 1Uis 25 6unetoB no 10 Bompocos.
p A B kaxmom Omtere 2 TeOpeTHUECKUX BOTpoca U 8 50-100%
(Ox) HK3aMeHa

(mpunoxenue 5)

MPAaKTUYECKUX 3aJaHUM.




OIMUCAHHME HIKAJI OHEHUBAHUA

ITokazarens onerku ocoeHust OIIOIT popmupyercst Ha ocHOBEe 00bEIMHEHHSI TEKYIIEH 1
MIPOMEKYTOYHOM aTTECTAIIMH 00YJarOIIErocs.

ITokaszaTens pedTHHra 110 KaX 101 JUCLUIIIMHE BBIPAXKAETCs B IIPOLICHTaX, KOTOPBIN [TOKA3bIBACT
YPOBEHb MOJATOTOBKH CTY/ICHTA.

Texymas arrecranus. Mcnone3yercs 100-6amibHas cuctema oneHuBanus. OeHka paboThl
CTYyJICHTa B TCUEHUH CEMECTpa OCYIIECTBIISAETCS MPENO1aBaTelieM B COOTBETCTBUH C Pa3padOTaHHON UM
CHCTEMOMH OIICHKH y4eOHBIX JOCTHXKCHHH B Tpoliecce 00y4eHHS 10 TaHHOW JUCITUTIIINHE.

B pabouux mporpammax IUCHMIUIAH U MPAKTUK 3aKPEIJICHBI BUIBI TEKYIICH aTTeCTAINH,
IJIaHUPYEMBIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPOTIPUITHI U KPUTEPUHU OIICHKU YUE€OHBIN TOCTHIKEHUH.

B Tedyenue cemecTpa npenoaaBaresieM MPOBOJUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPOIPUATHIA, 11O
OIICHKE JEATEIbHOCTH CTYJIeHTa. ECiii mocemenus 3aHATHil IO TUCIUIIJIMHE BKIIOUYEHBI B PEUTHHT, TO
JIaHHBIN MMOKa3aTellb cocTaBisieT He oonee 20% OoT MaKCHMAaIbLHOTO KOJIHYECTBA 0aJIJI0B M0 JUCLMIUIMHE.

[Ipomexxyrounas arrecramus. Mcnonb3yercs S-6amibHas cucrema oneHuBaHust. OreHka paboThl
CTYJEHTA 110 OKOHYAHHIO TUCHUIUIMHBI (YACTH JTUCIUILIMHBI) OCYIIECTBISETCS MPENo1aBaTeeM B
COOTBETCTBUH C pa3pabOTaHHON UM CHUCTEMOU OIEHKU JOCTHKEHUU CTYJEHTa B Mpoliecce 00ydeHus 1o
naHHoU aucuuiiuHe. [IpoMexxyTouHas aTTecTanus TakKe IPOBOAUTCS 10 OKOHYAHHUIO POPMHUPOBAHUS
KOMIIETCHIINH.

[Topsiaok nepeBojia peTHUHTA, TPEAYCMOTPEHHBIX CUCTEMOM OLIEHUBAHUS, IO TUCLUILIMHE, B
NATUOAIUIHHYIO CUCTEMY.

Bricokwuit yposens — 100% - 70% - oTiimuHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yaoBIETBOPUTEIHHO.



IToxa3aTeab OEHKH

ITo 5-6aIbHOM cucTEMe

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJINYHO

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

84% - 70%

XOpOLIO

00/1aJat0T TEOPETUYECKMMHU 3HAaHUSIMU B IIOJTHOM 00beMe,
IOHUMAIOT, CAMOCTOSATENIEHO YMEIOT IIPUMEHSITD,
UCCIIE10BaTh, UAEHTU(PHULIUPOBATh, AaHAIN3UPOBATh,
CUCTEMATHU3UPOBATh, PACIPEEIATD 110 KATETOPUSIM,
paccumTaTh MOKa3aTeNn, KIacCU(PHUIIMPOBATH,
pa3palaTbIBaTh MOJEIH, AITOPUTMHU3UPOBATH, YIIPABIIATD,
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 0OIIMMHU TEOPETUYECKUMHU 3HAHUSMHU, YMEIOT
MIPUMEHSTD, UCCIIEI0BATh, UIEHTU(DHUIIMPOBATD,
AHAJIN3UPOBATh, CUCTEMATHU3UPOBATL, PACIIPCACIIATD 11O
KaTeropusM, pacCCYMTATh TIOKA3aTEINH,
KJaccu(uupoBaTh, pa3padaTeiBaTh MOIEIIH,
alrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
IUTAHUPOBATH MIPOIIECCHI HCCIIETOBAHUS, OCYIIECTBIAThH
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 CAMOCTOSATENIbHO TPUMEHSTD,
UCCIIeIOBATh, UICHTH(PHUIIMPOBATH, aHATH3UPOBATH,
CHUCTEMAaTU3UPOBATh, PACIIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MOKa3aTenu, KiaccuuiupoBarh,
pa3pabaTeiBaTh MOJAEIH, AITOPUTMHU3UPOBATH, YIIPABIAT,
OpraHU30BaTh, INIAHUPOBATH MPOLIECCHI UCCIIEI0BAHMS,
OCYIIECTBIISATh 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! TepMOAUHAMUKH. CHCTEMBI: H30JUPOBAaHHBIE, 3aKPBIThIE U OTKpHITHIE. [IepBoe Havano
TepMoaMHAMHUKH. 3aKkoH ['ecca u ero cieactus. YpaBHenue Kupxroda. Bropoe Hauano repMoarHaAMUKH.
Outponus. Jueprus ['n66ca u sneprus ['enbmronsua. [IpuMeHeHne OCHOBHBIX 3aKOHOB U METOJIOB
TEPMOJMHAMUKY JJISl peLIeHHs 3a7a4 IpodeCcCHOHATbHON AesITEIIbHOCTH.

Tema 2. Kunetuka XuMHYECKUX PEAKIMi 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 JaeicTByOMUX Macc. MOJIEKyIIpHOCTh U MOPSAOK peakiuu. Y paBHEHUS! KWHETUKU PEaKIHii IepBOro
nopsiika u BToporo nopsijka. [lepuoa nonynpespanienus. OrnpeneiaeHue nopsaaIKka peakiuu.
TemnepaTypHblii KO3 OULIHEHT CKOPOCTU peakuu. Teopus aKTUBHBIX OMHAPHBIX COYIapeHU. DHEePrus
aKkTuBalUU. YpaBHeHUE AppeHunyca. CBA3b MEXKIY CKOPOCTHIO PEaKIIUU U SHEPrueil akTHBAIUY.
Omnpenenenue sHepruu aktuBauu. Crepuueckuii paxrop. [loHsTHE O TEOPUH TEPEXOTHOTO COCTOSHUSI.
CrnosxHble peakiuu: napasieiabHble, ocieI0BaTeNIbHbIE, 00paTUMbIe, CONpshKeHHbIE. LlenHbie peakiuu.
doroxumuyeckue peakunu. OcoOEHHOCTH FeTepOreHHBIX peakuid. 'oMoreHHbIN KaTtanu3. MexaHusm
JIEMCTBUSI KaTaIU3aTOPOB. DHEPrusl aKTUBALMU KATATUTUYECKUX peakuuid. KUCII0THO-OCHOBHOM KaTaus.
['eteporennslii kKaTanu3. MynbTUIUIETHAS TEOPUS T€TEPOreHHOTO KaTain3a, TeOpus aHcaMOIIeH.
TopmoskeHue XUMUYECKUX peakiuii. UTHruOuTops!.

Tewma 3. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.

CaoiicTBa pa30aBICHHBIX PACTBOPOB.

OTHOCHTEIbHOE IOHWKEHUE JIABJICHUS 11apa, IOHWKEHUE TEMIIEPATyphl 3aMEP3aHUsI U TOBBILICHUS
TEeMIEpaTypbl KUIIeHus, ocMoc. OCMOTHYECKOE JJaBIeHHE pa30aBICHHbBIX PACTBOPOB HEAIEKTPOIUTOB.
Kpuomerpus u 30ynuomerpusi. B3auMocBsi3b Mex1y OCMOTHUECKUMHU CBOMCTBAMH pPacTBOPOB.
OcMoTHYeCcKHEe CBOMCTBA pa30aBIICHHBIX PACTBOPOB JIEKTPOIUTOB. MI30TOHMUECKHIT 1 OCMOTHYECKU I
KOA((UIIUEHTHI.

Tewma 4. D1IeKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

Teopus pacTBOpOB CHIIbHBIX 1eKTposnToB Jlebast u Xrokkens. [lonsatue 06 noHHON aTMocdepe.
AKTHBHOCTb HOHOB U €€ CBA3b C KOHILIEeHTpanuen. KoagpuiueHT akTHBHOCTH ¥ 3aBUCUMOCTD €0
BEJIMYMHBI OT O0IIEN KOHIEHTPALIUU 3JIEKTPOJIUTOB B pacTBOPE. DIIEKTPOIUTHYECKAs TUCCOLUALINS BOIBI.
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 OnpeaAcICHUC CTCTICHU 1 KOHCTAHTBI
MOHM3AIMH c1a00r0 3JIEKTPOJIUTA, HIOHHOTO TPOU3BEIEHUS BO/IbI, 3JIEKTPOIPOBOAHOCTH CUIILHOTO
3JEKTPOJIUTA, PACTBOPUMOCTH MaJI0 PACTBOPUMBIX 3JIEKTPOJIUTOB, KOHAYKTOMETpHYeCcKoe TUTPOBAHNE U
€ro NprUMEeHEHHUeE.

Tema 5. DIEKTpOABMKYIIME CUITBI U DJIEKTPOIHBIE TOTEHIIUAIIBI.

Bo3HukHOBeHHE ckauka MOTEHIIMaNa Ha TpaHulle MeTaui-pacTBop. OOpaTuMble 3J€KTPObl IEPBOTO U
BTOpOTO pojaa. YpaBHenue HepHcra. DnekTpoapl: BOJOPOAHBIN, XJIOPCEPEOPSHBIN, CTEKIISTHHBIH.
OKHMCIUTENTBHO-BOCCTAHOBUTENBHBIE MOTEHIINAIBL. X UHTUAPOHHBIN 3JIEKTPoA. HANKAaTOPHBIE SJIEKTPOBI
Y DJIEKTPOJIbI cpaBHEHM. [loTeHImoMeTpudecknii Metos onpenenenns pH.

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

Tema 6. [IoBepXHOCTHBIE SIBJICHUS

[ToBepxHocTHBIE sBNIeHUs. [loBepXHOCTHAsS HEPTUs U MOBEPXHOCTHOE HaTskeHue. [loBepxHOCTHO -
aKTHBHBIE, IOBEPXHOCTHO - HHAKTHUBHEIE BellecTBa. [loBepxHocTHas akTUBHOCTD. [IpaBuino [liokio -
Tpay6e. YpaBaenue ['n66ca. AxcopOuus Ha TBEpABIX agcopOeHTax. PakTOphl, BIUSIONINE HA BETUIHHY
afcop6Omuu. YpaBHenus Opeitnannxa u JIsHrMIopa. DKBUBaJIEHTHAS U W30UpaTeabHas afcopOIis CUITbHBIX
anexTponutoB. [IpaBuio [leckora - dasuca. Monoobmennas agcopomus. Monutsl. Knaccudukanus
MOHUTOB. SIBreHne cMauuBanus. KpaeBoii yroi. Temiora cMauuBaHusl.




Tema 7. CBoiicTBa JTUCIIEPCHBIX CUCTEM

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

CtpoeHue ABOMHOTO 3JIEKTPUUECKOI0 CII0S: MULIENIA, 4]Ip0, TpaHysa. BiusHue 3/1eKTPOIUTOB Ha BEIUUUHY
3NIEKTPOKMHETUYECKOT O MTOTEHIHANA. DJIEKTPOKMHETHUECKUE SBICHH. DIeKTpodopes.
DnexTpodopeTndeckrue METOIbl UCCIIeA0BaHUs. DieKTpoocMoc. [IpakTnaeckoe mpuMeHeHHe
anekTpoocMoca. Kunerndeckas v arperaTiBHasi yCTOMUMBOCTD KOJUIOMAHBIX pacTBOPOB. DaKTOpPbI
ycroitunBoctd. Koarynsuus memiennas u osictpas. [lopor xoaryssiiuu, ero onpeaenenue. [Ipasuna [Mapau
u llyneue. YepenoBanue 30H koarynssuuu. Koaryisinus 30J1€i CMECAMH JIEKTPOIUTOB.

Tewma 8. [IoBepXHOCTHO aKTUBHBIE BEIIECTBA

Crtpoenue u knaccuduxanus [IAB. [Ipumenenue. . Munennoodpa3zoBanue B pactBopax [TAB.
MIIAB; Mbu1a, IeTEpPreHThl U TaHuAbBl. MurnemioodpazoBanue B pactBopax MITAB. Kputnueckas
KOHIIEHTpAIlUsl MUIIEIITI000pazoBanus U ee onpenenenue. Comodunusanusi.

Tema 9. Cycnienzuu. Omynbeuu. [loporiku

[Toryuenue u cBoiicTBa cycrnensuii. CemumenTanus u ¢aortanus cycnensuid. [lactel. Omynscuu. Meroabt
MOJTyYeHUs U CBOWCTBA. THUIBI AIMYNIbCHl. DMYIBraToOphl U MEXaHU3M HX AericTBHs. OOpaiieHue a3
SMYJIbCUM. ArperaTuBHas yCTOWUMBOCTh U €€ HapyueHus. Pnokynsauus 1 koanecueHuus. CBoicTBa
BBICOKOKOHIIEHTPUPOBAHHBIX dMyIbcuil. [I[pumenenue smynbcuit u cycnensuit Knaccudukarus asposoneii.
[Tonyuyenue a3po3oneil. MoaekynsipHO-KMHETUYECKUE CBOMCTBA a3P030JIel. DIIEKTPUUECKUE CBOMCTBA.
Pazpymenue aspozoneit. [lpumenenue aspozoneit. [lopomku u ux cpoicrea. CMEIMBAEMOCTh U
rpanyiaupoBanue. Pacnbuisemocts. [lonsiTue o "kunsimiem cioe".

Tema 10. BeicOKOMOJIEKYIISIpHBIE BEILIECTBA

Knaccugukamus BMC. Ctpykrypa u hopma MakpoMOJIEKYI U TUIIbI CBA3M MeX 1y HUMH. Kpucranmndeckoe
u amopHoe cocrostHue BMC. Ctexiioo0pazHoe, BBICOKOIACTHUECKOE U BA3KO-TEKydee COCTOSHUE
nonumepoB. HaOyxanue u pactBopenne BMC. MexanusMm, HaOyxanus. TepMoanHamuka HaOyxaHus U
pactBopenust BMC. Bausinue pa3nngsbix (akTopoB Ha BeIMunMHYy HaOyxaHus. Bsaskocts pactBopoB BMC.
Mertoab! onpeieneHust MOJIEKYIIpHOM Macchl monuMepoB. CTpykTypooOpa3oBaHue. BiusiHue pa3muuHbIX
(akTOpPOB Ha CKOPOCTh CTPYKTYpOooOpa3oBaHusl. MexaHU3M CTPYKTypOoOoOpa3oBaHHUs.

Tema 11. BBeneHne B aHAIUTUYECKYIO XUMHUIO. TE€OPETUUECKHE OCHOBBI AHATMTUYECKON XUMUN
[IpenMer aHaIMTHYECKOW XUMUHM. 3a/1auMl, peIlaeMble aHATUTHUECKON XUuMuel. OCHOBHBIE TOHATHS
AQHAINTUYECKON XMMHMH: METO/I aHAJIN3a BEIIECTBA, METOAMKA aHAJIN3a, KAUECTBEHHBIN aHAIIN3,
KOJIMYECTBEHHBIN aHAJIN3, UHCTPYMEHTAJIBHBIN aHAIN3, DJIEMEHTHBIN aHAJIN3, MOJIEKYJISIPHBIA aHAIN3,
(da30BbIN aHATN3

CrniocoObI BbIpa)keHUsI KOHIIEHTPAILIMU PaCTBOPOB B aHAIMTUYECKOW XMMHH: MacCOBast 10JIsI, MOJIIpHAs
KOHIEHTpaIusl, MOJISIpHAsl KOHIEHTpaLKs SYKBUBAJICHTA.

PaBHOBecue B roMOreHHOM cucreme.

Boruncnenue BogopoasHoro nokaszatens (pH) ans pa3nuyHbIX TUIIOB AJIEKTPOJIUTOB (CUIIbHBIE KUCIOTHI U
OCHOBaHUs, clladble KUCIOThl U OCHOBAHUS, PACTBOPHI THAPOIU3YIOIIUXCS COIEH).
OxucnurenbHo-BocctaHoBUTeNbHBIE (OB) paBHOBecus. OB-cucrembl. OB-noTeHnanbt

PaBHOBecue B reTeporeHHON CUCTEME PacTBOP-0CAIOK.

PacTBOoprMOCTb, IPOU3BEACHNE PACTBOPUMOCTH. BhIunciieHne pacTBOPUMOCTH 110 BETUYNHE
MIPOU3BEIECHHUS pACTBOPUMOCTH. DAKTOPBHI, BIUSIONIME HA paCTBOPUMOCTh ocaaka. [lericTBue
OJIHOMMEHHOI'0 MOHA.




Tema 12. Metoasl pa3aeneHus U KOHIEHTPUPOBaHUS BelllecTB. KaueCTBEeHHBIN XUMUYECKUI aHAIU3
Knaccudukanust METOI0B pa3aesieHus ¥ KOHIICHTPUPOBaHUA. MeToabl NCTIapEHUSsI, 030JICHUSI, OCAXKICHHUS,
COOCaXKJIEHUS, KPUCTAJUTH3AIINHN, SKCTPAKIINK, H30upaTeabHoi agcopommu. OcakIeHrne U COOCAKIECHNE KaK
METO/Ibl KOHIICHTPUPOBAHUS U Pa3CIICHHS.

AHaTMTHYECKHE MMPU3HAKY BEIIECTB U aHATUTHYECKUEe peakiuu. Kiaccudukanmsi aHamTuTHYECKUX
peakuuii. TpeOoBaHUS K aHATUTHYCCKUM PEAKIMAIM. XapaKTEPUCTHKA YYBCTBUTEILHOCTH aHATMTUYCCKUX
peaKkIui.

AHamMTHYECKHE KITacCH(PUKAIIMN KATHOHOB TI0 TPYIIaM: CepoBOIOPOaHAs (CynbhuUIHAS), aMMUAYHO-
dbocdarHas, KUCIOTHO-OCHOBHAsA. CepoBOOPOHON METO/ aHAJIU3a, TPYIIIIOBBIC PEAKTHBBHI.
XapaKTepuCcTHUKa KaXKI0W U3 aHATMTHYECKUX TPYIIT KaTHOHOB. KauecTBEHHBIE peaKIMi KaTHOHOB.
JpoOHBIi ¥ cHCTEMaTHYEeCKUI aHAIN3 KaTHOHOB.

AHanmuTryeckas KiaccupuKaIus aHHOHOB 10 CITOCOOHOCTH K 00pa30BaHUIO0 MaJIOPACTBOPUMBIX
COeTMHEHUU. ['pyIIoBbIe peakTUBBI HAa AHMOHBI. XapaKTEPUCTHKA aHATUTHYCCKUX TPYIIIT aHHOHOB.
KauecTBenHbIe peakny 0OHApYy)eHUsT aHHOHOB. CHCTEMAaTHYEeCKUN aHAIN3 aHUOHOB.

Tema 13. KonuvecTBeHHBIN XuMudeckuii aHanu3. CriocoObl pacuera KOHIICHTpaIluu
Knaccudukanust u XxapakTepUCTHKA OCHOBHBIX METOIOB KOJIMYECTBEHHOTO aHanu3a. [lonsarue
aHAJIMTUYECKOr0 CUTHAIA.

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

Hcnonn30BaHue METOA0B MAaTEMaTHUECKON CTATUCTUKY B aHAIMTHYECKOM XUMUN. MeTOIbI OLIEHKHU
TOYHOCTH PE3yJbTATOB aHaIu3a (CpeaHee, AUCIIEPCHs, CTAHAAPTHOE OTKIOHEHHE).

Tema 14. I'paBuMeTprUUECKUA aHATU3

OcHoBHbIE IOHATHA IPaBUMETPHUECKOT0 aHanu3a. Kinaccudukanus MeTo10B rpaBUMETPUUYECKOTO aHATN3a
(MeTo/ OCaKJeHUs, METO/I OTTOHKHU, METOJ BbIAeneHus1). Meron ocaxkaeHusi. OCHOBHBIE ATAllbl
rpaBUMeTpHUYecKoro onpeaenenus. Ocaxxaaemasi 1 rpaBUMeTpuieckast (BecoBasi) popmsl; TpeOOBaHUS,
npenbsBisieMble K ’TUM Gopmam. TpeboBaHus, MPEAbIBIIEMbIE K OCAIUTEINI0, TPOMBIBHON KHIKOCTH.
O0paboTka pe3ynbTaTOB IPAaBUMETPUIECKOTO aHATH3a.

Tema 15. TutpuMeTprueckuil aHanus

OCHOBHBIE TIOHATHS U KJIacCU(UKAIUSA METOJIOB TUTPUMETPHUUECKOT0 aHaIn3a. TpeOoBaHUs K peaklusM B
TUTpUMETpHUEcKOoM aHanu3ze. [Ipsmoe, oOpaTHOE 1 KOCBEHHOE TUTpoBaHHE. CrIOCOOBI BEIpaXKEHUS
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. OOBeAMHEHHBIN 3aKOH cBeTonorouieHus byrepa-Jlambepra-bepa. Koapdunuent
nornomieHus ceeta (K) u KoapHuIueHT morameHus — MOJISPHBIA U yACTbHBIH. DOTOKOIOPHUMETPHSL.
2. IonstpuMeTpuUecKUil METOJT aHATIN3a.

OnTuyecky akTUBHBIE BeliecTBa. [lomydeHne miockonoasipu30BaHHOIO CBeTa. BpaleHne miockocTu
HOJISIPU3ALUH TIJIOCKOMOISIPU30BAHHOTO CBETA M €r0 3aBUCHUMOCTD OT PAa3JIMYHbIX (PaKTOPOB.

3. Pedpakromerpuueckuii MeTos] aHanu3a ceeta.llperoMienne 3JeKTpOMarHUTHOTO U3TyYEeHUs Ha TPaHULle
nByX cpell. [TokazaTenb IperoMIIEHUS U €ro 3aBUCUMOCTD OT PAa3JIMYHbIX (PaKTOPOB.

4. AToMHO-a0CcOpOIIMOHHBIN aHaAN3

AtomHO-abcopbmonnas criekrpockonus (AAC). CreKkTpsl TOTIOMICHHS] aTOMOB. 3aBUCHMOCTh
MHTEHCUBHOCTH TOTJIOMICHUS OT COAEPIKaHUS ONpEIeNieMOro KoMrnoHenTa. OCHOBHOM 3aKOH
CBETOMOTJIOIICHHS.




Tema 17. DneKTpOXUMUYECKUE METO/IbI aHAIHM3a

1. BoibTaMnepoMeTpUUECKUM METOI aHATU3A.

[Tonsitue o monsiporpaduu. TBepaodaszubie snmekTpoasl. BoasTammeporpammel. OnpeneneHue
KOHIEHTPAIMHU 110 METOIy CTaHAAPTHBIX 100aBok. [IpsimMas 1 MHBEpCHOHHAS BOJIbTAMUIIEPOMETPHSI.
2. [TorenuuomeTpudeckuii MeTo ananu3za. [[puHImn MeToa NpAMoi MOTEHIIMOMETPUH. Y paBHEHHE
Hepucra. [loTeHnimomerprueckoe TUTPOBAHHE.

3. Konaykromerpudeckuit MeTo ] aHainu3a. Y iejbHasi 3JIeKTPOIPOBOIHOCTh, SKBUBAJICHTHAS
3EKTPONPOBOAHOCTH M MOJIIPHAS 3JIEKTPONPOBOJHOCTh. [IpsiMast KOHTYKTOMETpHSI.
KonaykromeTpruyeckoe TUTPOBAHHUE.

7.2 ConeprkaHue MPaKTHYECKUX 3aHATUN 1 Ja00paTOPHBIX padboT

Tema 1. DyieMeHThI XUMHUYECKON TEPMOAMHAMUKHU

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 KaTalu3

Kunernka xumuyeckux peakuuid. OnpeaeneHne SHeprul aKTUBALUU KaTAIUTUYECKOTO Pa3IoKEeHUs
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. D11eKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

Omnpenenenne MEKTPONPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB.

PaccmaTpuBaroTcs cineayroomue BOIpoChl:

Hucconnanus cnadbix 31eKTpoauToB. CTeneHb JUCCOUUAK. 3aKOH pa3BeeHus. Y IelibHas U
9KBHUBAJICHTHAS 3JIEKTPONIPOBOJHOCT. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH OT KOHIIEHTPAIMH PacTBOPA.
OKBHUBaJICHTHAs 3JIEKTPONPOBOIHOCTb IPU OECKOHEUHOM Pa3BEICHUH.

Tema 5. DIEKTPOABUKYIINE CHIIBI M DJIEKTPOIHBIEC TOTEHIIAATIBI.

Nel Ompenenenue dMEKTPOABIKYIIEH CUIIBI 1 MAKCUMAIIbHO-TIOJIE3HOM paboThl METHO-ITTHKOBOTO
3JIEMEHTA.

No2 Omnpenenenue NoTeHIIMANOB 3JIEKTPOIOB.

Ne3 Tlorenunomerpuyeckoe onpeaenenre pH pacTBopos.

PaccmarpuBatotcs cieayroniue BOIpocChk:

lanpBaHMYECKHE DIEMEHTHI U MX AJIEKTPOIBIDKYIIAs cuia. Kimaccudukaiius ranbBaHH4eCKUX SJIEMEHTOB.
XUMHUYECKUE U KOHIEHTPAILIMOHHBIE AIIEMEHTBHI.

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

HNouHoe npousBenenne Boabl. Bomopoansiil mokaszatens pactBopoB pH. [loTeHmmomeTpruyeckuii MeTo1
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-aKTUBHBIE BemiecTBa. M3orepma ancoporuu ['mbd0ca.

[Tonsitue 06 agcopOuuu Ha TBepo0i moBepxHOocTHU. [Ipupoaa cui, 00yciaaBIMBarOIIUX a1COPOIHIO.
AncopOeHT u afacop6tus. M3orepma aacopoiun Opeitnanuxa. Teopus aacopomuu JIeHrMropa.
MonomonekynsapHbii ciaoit. M3orepma ancopOrnu Jlenrmropa.

Tema 7. CBoiicTBa TUCIIEPCHBIX CUCTEM

[Tonyuenue u Koaryssnus 30JIeH

PaccmaTpuBaroTcs cineayromme BOIpochl:

DIIEKTPUUECKHE CBOMCTBA KOJUIOUIOB. Y CIIOBUS YCTOMUMBOCTHU 30Jiei. CTpOCHUE MUIIEIUIBI 30JICH.
DNEeKTPOKMHETHYECKUH TTOTCHIIHAIL.

Koarymsmus 301 anexkrponutom. [lopor koaryisiiuu u ero onpezesieHue.

Crabwmm3anus 30J1ei. 3aluTHOE YUCIIO.

Tema 10. BoicokomoieKyJIsipHbIC BEIIECTBA

Nel Habyxanwue 3epHa (ropoxa) B BoJie.

Ne2 Habyxanwue naniiu B BOJE.

PaccmaTpuBaroTcs cneayromire BOIpoCh:

HabGyxanue u daktopsl, Biustomue Ha Habyxanue. Ctenenp HaOyxaHus. OrpaHUYeHHOE U
HEOTrpaHMYEHHOE HaOyxaHHe. DKCIEPUMEHTAIbHOE OlpeielieHre cTeneHn Ha0yxaHusi. CKOpoCTh
HaOyxaHMs.

Tema 12. Metoapl pasacJICHUA U KOHLICHTPUPOBaHUA BCIICCTB. KadecTBeHHBIN XUMUYECKHI aHAIIN3

JlaGopaTtopHnast pabota Nel. KauecTBeHHbIE peakIiui KaTHOHOB U aHUOHOB

Tema 15. TutpuMeTprueckuil aHanus

1. JTaGopatopHbie paboThl Ne2. KucinoTHo-ocHOBHOE THUTpoBaHHe «OnpeeneHre coiepKaHus KUCI0T
METOJIOM HEUTpATTA3ALIANY

2. JIaboparopuble padboTsl Ne3. OKHCAUTENEHO-BOCCTAHOBUTEIBLHOE TUTpOBaHUE: «OMpeneieHue
conepkanus xenesa (1) B pactBopa nepmMaHraHaTOMETPUUECKUM METOIOM»

3. JJaboparopusie padoTsl Ned. Komrmiekconomerpust: «Omnpenenenue coaepkanus noHos (Ca2+, Mg2+,
Cd2+, Zn2+) MeTa/uioB B pacTBOPE KOMILUIEKCOHOMETPHUECKHM METOIOMY.

4. KonmnokBuyM (TeCTUPOBAaHKE) MO0 XMMUYECKUM METOIaM aHaJU3a.

Tema 16. OnTuueckue METOABI aHATIU3Aa

1. JlaGopartopHas padora Ne5. OnTrueckre MeTo bl aHaIN3a.
2. Ko/1okBUyM O ONTUYECKUM METOAAaM aHaIN3a

Tema 17. DneKTpOXUMUYECKUE METO/IbI aHAIHM3a

1. JlTabopaTopHas padota Ne6. IIEKTPOXUMHUECKHE METO/IbI aHAIIH3A.
2. KomnokBuym (TectupoBanue) mo IXMA.

7.3. ConeprxkaHue caMOCTOSITEIHHOM pabOThI




Tema 1. DyieMeHTHI XUMHUYECKON TEPMOAMHAMUKHU
XUMHUYECKOE paBHOBECHE

Tema 2. Kunetnka XuMHYeCKUX peaKLUil U KaTalu3
Kunetrnka XuMHYECKHUX peaKIui

Tema 3. CBoiicTBa pa30aBICHHBIX PACTBOPOB.
CoiicTBa pa30aBICHHBIX PaCTBOPOB

Tema 4. DeKTpONPOBOIHOCTH PACTBOPOB IEKTPOIUTOB.
PacTBOpHI 271€KTPOIUTOB

Tema 5. DIIEKTPOABUKYIINE CHIIBI U DJIEKTPOIHBIEC TOTEHIIAAIIBI.
DNEeMEHTHI JIEKTPOXUMUU

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

Tema 7. CBolcTBa IUCIIEPCHBIX CUCTEM
CBOMNCTBa KOIJIOUIOB

Tema 8. [IoBepXHOCTHO aKTHUBHBIE BEILIECTBA
[Ipumenenue [1AB B nuieBoil MpoOMBIIIIIEHHOCTH.

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

Tema 10. BeicokomMoJieKyIIpHbIE BEIIECTBA
[IpuMeHeHnne moIuMepoB JIJIsi CO3JJaHUsI HEOOXOIMMOM CTPYKTYPhI MUIIEBBIX MPOTYKTOB.

Tema 11. BBeneHue B aHATUTHYECKYIO XUMUIO. TE€OPETUUECKHE OCHOBBI aHAIUTUYECKOU XUMUU
1. U3yueHune NeKIMOHHOIO MaTepuaia U peKOMEH/I0BaHHOU JIUTEPATYPBI.

2. IloaroroBka TBopueckoro 3aaanus Nel "I'noccapuii”

3. [loaroroBka TBOpueckoro 3ananus Ne2 "[lepconanun"

4. BoinonHeHne KOHTPOIBLHOM paboOThI

Tema 12. MeToapsl pa3feneHus U KOHIIEHTPUPOBaHUs BellecTB. KauecTBEHHBIN XUMUUECKUIN aHAIIN3
1. 3y4eHune NEeKIIMOHHOT0 MaTepuasia U peKOMEHJOBaHHOM JINTEPATYPHI.

2. IloaroroBka k 1aboparopHoii padote Nel.

3. Pemienue 3anaun "YyBCTBUTEIBHOCTh AHATUTUUECKUX PEAKIIMNA".

Tema 13. KonnuecTBeHHBINH XxuMHueckuil aHanu3. CrnocoObl pacueTa KOHIEHTpaluu
N3yuenue NeKIMOHHOTO MaTepHralla U PEKOMEHJOBAaHHOM JINTEpaTyphI.
2. Pemenue 3agaun "Pacuer koHneHTpaunu B KXA".

Tema 14. 'paBuMeTpuUeCcKnuil aHAIN3
N3ydyeHne NeKIMOHHOIO MaTepuaia i PeKOMEHJOBaHHON JIUTEPaTYpBHI.




Tema 15. TutpuMeTpuueckuii aHanus

N3yueHne n1eKIMOHHOIO MaTepuanta U peKOMEHIOBAHHOU JIUTEPATYPBI.

2. IloaroroBka k 1aboparopHbiM paboram NeNe 2, 3, 4.

3. BeimonHenue pacuetrHo-rpaduueckoit padbotel Nel. [TocTtpoenue KpuBoil KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

4. BeimmonHenue pacuetHo-rpadudeckoit padotsl Ne2. [loctpoeHne KpuBOi OKHCIUTEIHHO-
BOCCTAHOBUTEIILHOTO TUTPOBAHMSL.

Tema 16. OnTuyeckue METObI aHATTU3a

1. M3y4eHue TeKIIMOHHOTO MaTepualia U peKOMEHJOBAaHHOH JINTEPATYPHI.
2. [MoaroroBka k maboparopHoit padore Ne5.

3. IToaroroBka K KOJUIOKBHYMY IO ONTHYECKIM METO/IaM aHAIH3a

Tema 17. DneKTpOXUMUYECKUE METO/IbI aHAIHM3a

1. M3y4eHue NEeKIIMOHHOTO MaTepuasia U peKOMEHJOBaHHOM JINTEPATyphI.
2. [MoaroroBka k madoparoproi padbore Neo.

3. IloaroroBka k KomwiokBuymy mo 9XMA

7.3.1. IIpuMepHbIe BOIPOCHI ISl CAMOCTOSATEIBHOM MOATOTOBKH K 3a4eTy/39K3aMeHyY
IIpunoxenue 1.

7.3.2. [IpakTryeckue 3aJaHus 10 JUCUUTUINHE [T CAMOCTOSTENIbHOW MOJTOTOBKH K
3aueTy/sK3aMeHy
[Tpunoxxenue 2.

7.3.3. Ilepeyenb KypcoBbIX paboOT
He npenycmotpeHo.

7.4. D1eKTpOHHOE MOPTQOINO 00YUAIOLIETOCs
Pa3memnarorcs BRITOIHEHHBIE KOHTPOJIBHBIE PA0OTHI.

7.5. Meroanyeckre peKOMEHIAIUH 110 BBITOJIHEHUIO KOHTPOJIbHOM paboThl
IIpunoxxenue 6.

7.6 MeTonnueckre peKOMEH/IAlUH 110 BBITIOJIHEHUIO KYPCOBOM PaOOTHI
He npenycmotpeHo.




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. AHanmuTrueckas Xumusi. XUMUYECKHE METOJIbI aHAIHM3a
[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., Pomanosa P.I'. AHanutnyeckast Xxumus [ DNeKTpOHHBIN 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 XumMust 1 GU3NKO-XUMHUECKUE
METO/IbI aHaIN3a [ DNEeKTPOHHBIN pecypc]: YueOHUK U MPaKTUKYM JUIst By30B. - MockBa: FOpaiit, 2022. - 394
— Pexxum noctyna: https://urait.ru/bcode/488614

JonoJHuTe/ILHAA TUTEPATYpa:

1. Muxwnnesa I'. H., Measuenko I'. I'., FOaunkoBa H. B. Ananutnueckas Xxumus.
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 SJIEKTPOHHYIO
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 MHPOPMAUU OOIBIION ayIUTOPHH.

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



