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BBEJAEHUE

PaGouass mporpamMma JUCHUIUIMHBI — SIBJISICTCS  YacThIO  OCHOBHOW  MpodecCHOHATBHOU

0o0pa3oBaTeNbHON MPOrpaMMbl BBICIIETO0 00Opa3oBaHUs - IMpOrpaMMbl OakajaBpuaTa, pa3pabOTaHHON B
coorBercTBuu ¢ PI'OC BO

dI'oC BO denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO
oOpa3oBaHwus - OakanaBpuat Mo HampasieHuto moaroroBku 19.03.04 TexHomorus

MPOIYKIIMK M OpraHU3aIis 00IIeCTBEHHOTO MUTaHus (TIpuka3 MHUHOOpHAYKH
Poccum ot 17.08.2020 1. Ne 1047)

I1C

1. IIEJTb OCBOEHMS M CIUTIIVHBI
(bOpMI/IpOBaHI/Ie Hay4YHOTI'O MHPOBO33PCHHA M IIOATIOTOBKA CIICHUAJIMCTOB B O6.]'IaCTI/I IINIICBbBIX
TeXHOHOFHﬁ, B HOHHOﬁ Mepe BJIaACHOIIINX TeOpeTI/I‘IeCKI/IMI/I OCHOBaMH XUMUH, UMCIOIIUX HAaBBIKHU
HCIIOJIb30BAHHUA KIIACCUYCCKUX U UHCTPYMCHTAJIBHBIX MCTOJOB aHaIn3a U CHOCO6HBIX IIPUHHUMATh Y4aCTHUE
B AaHAJIUTUYCCKOM KOHTPOJIC NI CBBIX IIPOU3BOACTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucuumnirHa OTHOCUTCA K 6a30B0i yacTu y4eOHOTO IUIaHa.

3. OFBEM JUCHHUIIVIMHbI

Yacos
KonraxrtHas pabora .(1o CamocrosTenb
y4.3aH.) Has pabora
IIpomerxyTodHbIi KOHTPOIE | Beero 3a B TOM 4YHCJIE 3.e.
ceMecTp JlaGoparo | moaroroska
Beero HeKHHH pHBIE KOHTPOJIBHBIX U
KyPCOBBIX
Cemectp 3
3auer ¢ oleHKo 108 [ s6 [ 28 | 28 52 3
Cewmectp 4
Ok3ameH 180 54 18 36 90 5
288 110 46 64 142 8

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA OIIOII
B pesynbrate ocBoenuss OIIOII y BbIMyCKHHMKA TOJKHBI OBITH COPMHPOBAHBI KOMIETEHIUH,
ycraHoBieHHbIe B cooTBeTcTBUU PT'OC BO.

Ob6menpodeccuonansubie kommereHuu (OI1K)

[Iudp 1 HaumMeHOBaHUE

Nuaukatopel AJOCTHKEHUS KOMITETCHIIUI
KOMIIETEHIINHI

OIIK-2 Cnocoben npumensats(U/1-1.0I1K-2 3nHaer 06a3oBble 3HAHUS, MOJy4YyeHHble B o01acTu
OCHOBHBIE 3aKOHBl U METOJbI|[€CTECTBEHHBIX HAYK

HCCIEA0BAHUN €CTECTBEHHBIX
HayK JuIsl pelleHus 3anad
npo¢eCCHOHATBHON
JESTENIBHOCTH




OIIK-2 Cnocoben npumensts|M/[-2.0IIK-2 Ymeer wucnonp3oBaTh UX B  HpodecCHOHATHHON
OCHOBHBIE 3aKOHbI U METOJbI|IEATEIbHOCTH
HCCIIEIOBAHUN  €CTECTBEHHBIX
HayK JJs peueHus 3aaad
npodeccrnoHabHOI
NesITeNIbHOCTH
Na-3.0I1K-2 Bnaneer HAaBBIKAMH: TEOPETUYECKOTO u
AKCIIEPUMEHTAJILHOTO  HUCCIIEOBaHUsI O00BEKTOB MpodecCHOHaTbHON
JeSTEIIbHOCTH
5. TEMATUYECKUWU IIJIAH
Yacos
KonrakTHas pabora (110 y4.3aH.)
Tema Bcero Camocrt Kowrrpore
HaumMeHoBaHuE TEMBI ’ CaMOCTOSATCIIBH
4acoB Jla6oparop | Ipaktuuec | pabora o
Jlexuun oii paboTsI
HBIC KHWE 3aHATUA
Cemectp 3 108
Tema 1. |DeMEeHTBI XUMUYECKON TEPMOJUHAMUKH | 12 3 4 5
Tema 2. |Kunernka xumMuueckux peakuud u| 16 3 8 5
Tewma 3. |CBoiicTBa pa30aBiIeHHBIX PACTBOPOB. 8 3 5
DAEKTPONPOBOAHOCTh acTBOPOB
Tema 4. POHPOBOA PactBopoBl 15 | 3 2 7
HJIEKTPOJIUTOB.
DNEKTPOABUKYIIHE CUITBI H DJICKTPOIHBIC
Tema 5. P i pol 12 | 3 4 5
MTOTEHIIUAIBL.
Tema 6. (IIoBepXHOCTHBIE SIBJICHUS 12 3 4 5
Tema 7. [CBoiicTBa TUCHIEPCHBIX CUCTEM 12 3 4 3)
Tema 8. |[IoBepXHOCTHO aKTHBHBIE BEILIECTBA 12 3 9
Tema 9. [Cycnenzun. Omynbscun. [lopomkn 5 2 3
Tema 10.|BbicokOMONEKyYIISIpHBIE BEIIECTBA 7 2 2 3
Cemectp 4 144
BBeneHne B aHATUTUYECKYHD XUMHUIO.
Tema 11.|TeopeTrdeckne OCHOBBI aHAIWTHUYECKOH| 16 2 14
XUMHH
MeTtonanl paszeneHus "
Tema 12.|KOHLEHTPUPOBAHUS BemecT.| 19 2 4 13
KavecTBeHHBIN XMMUYECKUN aHAIIN3
KonndecTBeHHBI XUMHUYECKUN aHAJM3.
Tema 13. 19 2 17
Crnioco0sI pacueTa KOHIIEHTpaINH
Tema 14.|I'paBuMeTprueckuii aHanu3 15 3 4 8
Tema 15.|Tutpumerprueckuil aHaIN3 31 3 12 16
Tema 16.[OnTrueckre METOALI aHATN3a 23 3 8 12




Tema 17.|91€KTpOXMMHYECKHE METO/IbI aHAIHN3A 21 3 8

10

6. ®OPMbI TEKYIIET'O KOHTPOJISI K TIPOMEXYTOUYHOM ATTECTAIIUMA

HIKAJIBI ONEHUBAHUSA

Pasgen/Tema

Bua oieHoyHoro
cpeacTBa

Onucanye OICHOYHOIO CpeacTBa

Kpurepuu
OLICHUBAHMUSI

Texymmit koHTpOab (IIpunoxenue 4)

Tect 1 (mpuiioxxeHue

ITo 1 Gamry 3a

Tema 1.1 2) 20 BOIIPOCOB ¢ 4 BapuaHTaMu OTBETOB KayKIIbII
MPABWIBHBIN OTBET
ITo 1 6ammy 3a
Tect 2 (mpuitoxxeHue >
Tema 1.2 2) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB Ka)K bl
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tecr 3 (mpunoxxenue M
Tema 1.3 4) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaK b1
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tect 4 (mpuiioxxeHue s
Tema 1.4 2) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KayK bl
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tect 5 (mpunoxxenue s
Tema 1.5 2) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaK b1
IIPaBUJIbHBIN OTBET
ITo 1 6amny 3a
Tect 6 (mpuiioXxeHue o
Tema 1.6 2) 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB KaXKIbIH
MPABUIBHBIA OTBET
ITo 1 6amny 3a
Tect 7 =
Tema 1.7-1.8 (nproxenne 4) 20 BOIPOCOB ¢ 4 BapraHTaMU OTBETOB KK IbIN
P MPABUIBHBIA OTBET
ITo 1 Gamny 3a
Tect 8 (mpuioxkenue >
Tema 1.9-1.10 2) 20 BOIIPOCOB ¢ 4 BapraHTaMU OTBETOB KayKIBII
MPABUIILHBIA OTBET
KonTponbnas pabota
Tema 1.11 3ananue 1 MaKCUMyM 5 0ajioB
(ITpunoxenue 4)
KonTponbnas pabota
Tema 1.12 3aganue 2 MaKCUMyM 5 6aioB
(ITpunoxenue 4)
KonTponbnas pabota
Tema 1.13 3aganue 3 MaKCUMyM 5 6aioB
(ITpunoxenue 4)
Tema |KontponbHas pabota
b P 3ananue 4 MaKkCUMyM 5 6aiioB
1.14 (ITpuno>xenue 4)
Tecr.
. ITo 1 Gamty 3a
Tutpumerpuueckuit S
Tema 1.15 AHAINS 15 BonpocoB ¢ BapuaHTaMH OTBETOB KK IbIN
MPABUIBLHBIA OTBET
(ITpunoxenue 4) P
Tecr.
ITo 1 6ammy 3a
OnTruyeckre METObI >
Tema 1.16 AHATI3A 10 BonpocoB ¢ BappaHTaMu OTBETOB KK IbIN

(ITpunoxenue 4)

HpaBI/IJIBHBIf/'I OTBET




Tecr.
[To 1 Gamry 3a
DIIEKTPOXUMHUYECKH S
Tema 1.17 10 BonpocoB ¢ BapuaHTaMU OTBETOB Ka)KJIbII
€ METObI aHAII3a .
IPABWIbHBIA OTBET
(ITpunoxxenue 4)
IIpomexyrounslii koHTpoJb (IIpunoxenue 5)
bunerst aiis 25 ouneros no 10 Bompocos.
4 cemecTtp 0
(OK) JK3aMeHa B kaxxmoMm O6miere 2 TEOpETHIECKUX BOTIPOCca U 50-100%
(mpunoxenue 5) [8 mpakTHueckux 3aHaHUM.
buners! niist 3adera ¢|15 6uneToB 1mo 25 BOMPOCOB.
3 cemectp . 0
(320) OLIEHKOM B xaxxnom Gumitere 15 TeopeTuueckux Bompoca 50-100%
(mpunoxkerue 5) |u 10 mpakTHYECKUX 33 aHUM.

OIIMCAHHUE IKAJI OHNEHUBAHUA

[Toxazatenp omenku ocBoeHusi OIIOII dopmupyeTcs Ha OCHOBE OOBEIWHEHUS TEKYyIICH H
MIPOMEKYTOYHOM aTTEeCTAIlMN 00YJarOIIEeTOCs.

[Tokazarenb pelTUHra MO KaXKAOW AUCLUUIUIMHE BBIPAXKAE€TCS B MPOLIEHTAX, KOTOPBIA MOKA3bIBAET
YPOBEHB TIOJITOTOBKU CTYICHTA.

Texymas arrecrauus. Hcmonb3yercs 100-OamnbHas cucrtema oueHuBaHusg. OleHka pabOThI
CTYJICHTa B TE€UEHUU CEMECTpa OCYIIECTBISECTCS MPENoAaBaTeieM B COOTBETCTBUU C pa3pabOTaHHON UM
CUCTEMOH OLIEHKH Y4eOHBIX JOCTH)KEHUHN B IIpoIiecce 00yUYEeHHs 10 JAaHHOM TUCIUIUIMHE.

B pabounx mnporpamMmax IWUCHUIUIMH M TPAKTUK 3aKPEIUICHBI BUABI TEKYIICH AaTTECTAIIHH,
TUTAHUPYEMBIE PE3YNbTaThl KOHTPOJIBHBIX MEPONPUATUN U KPUTEPUH OLIEHKU y4EOHBIHN TOCTHKEHUH.

B teuenue cemecTpa mpemnogaBaTesieM IPOBOJAUTCS HE MEHEE 3-X KOHTPOJIBHBIX MEPOIIPHUSATHH, 110
OLIGHKE JEATEeIbHOCTU CTyAeHTa. Eciiu mocemenus 3aHATUN MO AUCUUIUIMHE BKIIOYEHBI B PEUTHHT, TO
JaHHBINA MTOKa3aTesb cocTapisieT He Oonee 20% 0T MaKCUMAaTbHOTO KOJIMYEeCTBA OAJIOB MO JUCIUTUIMHE.

[TpomexyTounas arrecranus. Mcnonb3yercsa S-0amnpHas cucreMa olieHuBaHusA. O1eHKa paboThI
CTYJICHTA 1O OKOHYAHHIO JHUCHUIUIMHBI (YacTH TUCIUIUIMHBI) OCYIIECTBISICTCS IIPENoIaBaTeieM B
COOTBETCTBUH C pa3pabOTaHHON MM CHCTEMOM OIICHKH JOCTHKEHUH CTYAEHTa B Ipolecce 00ydeHHs Mo
naHHOW nucruiumHe. [IpoMexyTrodHas arTecTanus TakKe MPOBOJUTCS 10 OKOHYAHUIO (hOPMUPOBAHUS
KOMIIETECHIIUH.

[Topsimok mepeBojia pEeHTUHTA, TMPETYCMOTPEHHBIX CHCTEMOU OICHHBAHHS, 1O JWCIHILINHE, B
MATUOAIIIBHYIO CUCTEMY.

Bricokuii yposens — 100% - 70% - oTnmvHO, X0pOoMIo.

Cpennuii ypoBenb — 69% - 50% - y10BIETBOPUTENBHO.




Iloxa3zaTeab OEHKH

Ilo 5-6aMJbHOM cHCTEME

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJIIMYHO

00712/1at0T TEOPETUICCKIUMH 3HAHUSIMH B TIOJTHOM
o0BbeMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSTh, UCCIICIOBATh, UACHTH(DHUIIUPOBATD,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh, PACIIPEAEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbIiBaTh MOJEIIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPraHU30BaTh,
IIJIAHUPOBATh MPOLECCHI UCCIEA0BAHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOPpOLIO

00J1a1a10T TEOPETUUECKUMU 3HAHUSIMU B TIOJIHOM
o0beMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSITh, UCCIICIOBATh, UACHTHU(DHUIIUPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbiBaTh MOJEIH,
JITOPUTMU3UPOBATH, YIIPABIIAThH, OPTaHU30BATh,
IJIAHUPOBATh MPOLECCHI UCCIEA0BAaHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB.

MoryT OBbITh JONYIICHBI HEAOYEThI, UCTIPABICHHBIC
CTYACHTOM CaMOCTOSITEJIEHO B ITPOIecce pabOThI
(oTBeTa U T.1.)

69% - 50%

YJI0BJIETBOPUTEIILHO

0071a/1a10T OOLIMMH TEOPETUUECKUMH 3HAHUSIMH, YMEIOT
HPUMEHSTh, UCCIIEI0BaTh, UAECHTU(PHUIIUPOBATS,
aHAJTM3UPOBATh, CUCTEMATH3UPOBATD, PACTIPEACIIATH 110
KaTeropusiM, pacCUMTaTh MOKA3aTeNH,
KJIacCH(pUIUPOBATH, pa3padaThIBaTh MOJEINH,
ITOPUTMU3HUPOBAThH, YIIPABIATh, OPraHU30BATh,
TUTAHUPOBAThH MPOIECCHI UCCIIEAOBAHUS, OCYIIECTBIIAT
OLIEHKY pe3yJbTaTOB Ha CPEAHEM YPOBHE.
Jomnyckarorcs ommOKy, KOTOpbIE CTYACHT
3aTPyIHAETCS UCIPABUTh CAMOCTOSITENBHO.

49 % wu meHee

HEYAOBJICTBOPUTCIILHO

00J1a1aI0T HE MOJIHBEIM 00BEMOM OOIIMX
TEOPETUYECKUMU 3HAHUSIMU, HE YMEIOT
CaMOCTOSTCIIBHO HpI/IMeHHTB, uccieaoBarThb,
UACHTU(PHUIIMPOBATH, AaHATU3UPOBATH,
CHCTEMAaTU3UPOBATh, PACTIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MoKa3aTenu, KiaccuuimnpoBarb,
paszpabaThIBaTh MOJIETH, AJITOPUTMHU3UPOBATH,
YIPaBJISITh, OPTAaHU30BATh, IJIAHUPOBATH MPOIECCHI
WCCJICIOBAHMS, OCYIIECTBIISTH OIICHKY PE3yIbTaTOB.
He copmupoBanbl yMeHUS 1 HABBIKU IS PEIICHUS

100% - 50%

3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«OTIIMIHO», «XOPOII0», «YAOBJICTBOPUTCIILHO»

49 % wu meHee

HE 3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIBLHO»

7. COAEP KAHUE JTUCHUITJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. D1eMEHTBI XUMUYECKON TEPMOIUHAMUKHI

[Ipeamer u meTonbl TEpMOAMHAMUKHN. CUCTEMBI: U30JMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE. [IepBoe Havano
TepMoanHaMuKH. 3akoH ['ecca u ero cienctus. YpaBHenne Kupxroga. Bropoe Hayano TepMoIuHAMUKH.
Outponus. DHeprus ['m66ca m sHeprus ['enpmroinbia. [IpuMeHeHHEe OCHOBHBIX 3aKOHOB M METOJIOB
TEPMOJIMHAMHUKHY IS PEIICHUS 33724 POPEeCCHOHATBHOMN NeATETbHOCTH.

Tema 2. Kunernka XuMU4ecKUX peakuil U KaTajlu3

[Ipenmer XMMHUYECKOW KMHETUKHU. Peakiuu M30JIMpOBAaHHbBIC U CIIOKHBIC, TOMOT€HHBIC M T€TEPOTrCHHBIE.
CKOpOCTh peakiiui U METOMBI €€ N3MEepeHusl. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT PA3IUIHBIX (PaKTOPOB.
3aKOH JEHUCTBYIOIIMX Macc. MOJEKYISIpHOCTh W MOPANOK PEAKIMU. YPaBHEHUS KUHETUKH Peakiui
MepBOTo Mmopsigka U BToporo mnopsaka. llepuon monynpespaiienus. OnpeaesieHUe NOpsJIKa PEaKlUH.
TemnepatrypHblii KOAOPHUITUEHT CKOPOCTH peakiuu. Teopusi aKTUBHBIX OMHAPHBIX COYAapEeHHU. DHEPIrus
akTUBalMu. YpaBHeHHE AppeHuyca. CBsi3b MEXIYy CKOPOCTBIO PEaKIMU W DHEPrueil aKTUBALIUH.
Omnpenenenue sHeprun aktuBanuu. Crepuueckuii Gakrop. [loHATHE O TEOPUU TEPEXOAHOTO COCTOSHUS.
CrnoxHbIe peakiuu: mapaielbHble, TOCIeI0BaTeNbHBIE, 00paTUMBbIC, COTPsDKEHHBIC. LlenmHbIe peaKiium.
doroxumuyeckue peaknuu. OCoOOCHHOCTH TeTEPOreHHBIX peakiuil. ['oMoreHHbI KaTtanm3. MexaHu3m
NENCTBUS KaTaJu3aTOPOB. JHEPTHs aKTUBAIIUU KAaTAIMTUYECKUX peakiuii. KucioTHO-OCHOBHOM KaTaius.
I'ereporennsiii kaTtanus. MyNnbTUIJIETHAsS TEOpHs TE€TEPOreHHOIO KaTalu3a, Teopus aHcaMOJei.
Topmorkenne xumuyeckux peakuil. UHruouTopsl.

Tema 3. CBoiicTBa pa30aBIEHHBIX PAaCTBOPOB.

CBoiicTBa pa30aBiIeHHBIX PaCTBOPOB.

OTHOcUTENbHOE TOHW)XEHUE JaBJICHUS I1apa, NMOHMKEHUE TEMIIEpAaTypbl 3aMEp3aHHs U IOBBILICHUS
TeMIepaTypbl KuneHus, ocMoc. OCMOTHYECKOE AaBICHHE pa30aBICHHBIX PacTBOPOB HEDJIEKTPOJIUTOB.
Kpuomerpuss u »s0ynuomerpus. B3aumocBs3b Mexay OCMOTHYECKHMMHM CBOWCTBaMU pPacTBOPOB.
OcMmoTHueckue CBOWCTBA Pa30aBIEHHBIX PACTBOPOB 3JIEKTPOJIUTOB. M30TOHMYECKHH M OCMOTHYECKHI
KO3 PHUIIHEHTHI.

Tewma 4. D11eKTpONPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

Teopust pacTBOopoB cuibHBIX 3ekTponuToB Jlebas u Xrokkens. [lonarue o0 wmoHHON aTtMocdepe.
AKTHUBHOCTh MOHOB M €€ CBs3b C KOHIeHTpamuer. KosdduimeHT akTUBHOCTH U 3aBHCHMOCTH €r0
BEJIMYMHBI OT O0IIel KOHIICHTPAIIUHU SJIEKTPOJIUTOB B PACTBOPE. DIAEKTPOIUTHUECKAS JUCCOIIUAINS BOJIBI.
HNonnoe mnpousBenenne Boabl. Bomopoanwlii mnokaszarenb. Mertoasl onpenenenuss pH pactBopos.
N3mepenne  cOmpoTHUBIEHHMS  MPOBOAHUKOB  BTOPOro  psiAa. YJenbHas W SKBUBAJIEHTHAas
AIEKTPONPOBOAHOCTh. 3akoH Kombpayia He3aBHCHUMOTO JBIKEHHUS HMOHOB. KOHAIYKTOMETpHUYECKoe
oTpesieNieHUe CTENEeHH W KOHCTAHThl MOHM3AIMH CIa00ro AJNEKTPOINTa, HOHHOTO MPOU3BEIECHUS BOJIBI,
3JIEKTPONPOBOJHOCTA CHJIBHOTO 3JJIEKTPOJINTA, PACTBOPUMOCTH MaJI0 PACTBOPUMBIX 3JIEKTPOJIUTOB,
KoHnykromeTprueckoe TUTPOBAHUE U €r0 IPUMEHEHHE.

Tema 5. D5eKTpOABMIKYILIME CHIIBI U DJIEKTPOJHBIE TIOTEHIIUAIIBI.

Bo3HUKHOBEHME CKayka MOTEHIMalla Ha IpaHule MeTaul-pacTBop. OOpaTHMble 3JEKTPOAbl MEPBOTO U
BTOpOro pojaa. YpaBHeHue HepHcTa. DnekTpoabl: BOAOPOAHBIM, XJOpcepeOpsHbIN, CTEKJISHHBIN.
OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE MOTEHIMAIIBI. X UHTUAPOHHBIN 3JEKTpo1. IHANKATOpHBIE 3JIEKTPOIBI
U JJIEKTPObI cpaBHEHUA. [loTeHIIMOMeTpruyeckuii MeToa onpeaeieHus pH.

VYcnoBust MPOTEKaHUS XUMUYECKON PEAKIUH JIEKTPOXUMHYECKUM MYyTEM. DIIEKTPOXMUMHUYECKas sYehKa.
Onexrponus. [Tonsporpadus.

Tema 6. [ToBepXHOCTHBIE ABICHUSA

IToBepxHOCcTHBIE siBiIeHHs. [IOBEpXHOCTHass dHEPruUs U MOBEPXHOCTHOE HATsKeHHE. [IoBEpXHOCTHO -
aKTHBHBIE, TIOBEPXHOCTHO - WHAKTUBHBIE BemlecTBa. [loBepxHOCTHas akTuBHOCTH. IIpaBmno /lrokio -
Tpay6e. YpaBuenue ['nu66ca. AncopOius Ha TBEpIBIX afcopOeHTax. MaKkTOpkl, BIUSAIONIME Ha BEIUYHHY
aacopOuuu. YpaBHenus @peitnnnuxa u JlbHrmiopa. DkBHBaJieHTHas W u30upareiabHas ajacopOnus
CHIBHBIX 3JekTponuToB. IlpaBuno IleckoBa - @asHca. HMonooOmeHHas aacopOuus. VOHUTHL
Knaccudukanus nonuros. SIBnenune cmaunBanus. Kpaesoit yroin. Temnnora cmaunBanusl.




Tewma 7. CBoiicTBa AUCIIEPCHBIX CUCTEM

BbpoyHnoBckoe nBuxenue, nuddysus u ocMoruyeckoe aaBieHue. CequMEHTAIlOHHAs YCTOMYUBOCTh U
CeIMMEHTAIMOHHOE paBHOBecHe. Y IbTpaleHTpudyra u ee mMpUMEHEHUE ISl UCCIICOBAHUS KOJITIOUTHBIX
cucteM. PaccesHue u morionieHUWE CcBeTa. YJIbTPAMUKPOCKOIIMS U 3JEKTPOHHAs MHUKPOCKONUS
KOJUTOMAHBIX cucteM. Omnpenenenue (Gpopmbl, pa3MepoB U MHIEIUIIPHON MacChl KOJUIOWIHBIX YACTHII.
MexaHu3M BO3HUKHOBEHUS JJIEKTPUUECKOTO 3apsia KOJJIOMIHBIX YaCTHUII.

CtpoeHue JBOMHOTO AJIEKTPUUECKOTO CJIOS: MUIEIIA, fA]Ipo, rpaHyia. BiusHue 3JI€KTpOIUTOB Ha
BEJIMYMHY 3JEKTPOKMHETUYECKOr0 TOTEHIUaNa. OIEeKTPOKMHETUYECKUE SBICHUS. OiekTpodopes.
OnexkrpodopeTndyeckne  METOAbl  HCCIEeNOBaHMA.  DJEKTpoocMoc. IlpakTuyeckoe mpUMEHEHHE
anekTpoocMoca. KuHeTmdeckas W arperatuBHasi YCTOMYMBOCTh KOJJIOMJHBIX PacTBOPOB. PDakTopbl
ycroiunBoctu. Koarymsmus memienHnas u Obictpasi. [Topor koarymsiuu, ero omnpenenenue. [IpaBuma
lapau u Uyneue. YepenoBanue 30H koarynaanuu. Koarymnsuus 301ei cMeCsiMU 3JIEKTPOJIUTOB.

Tema 8. [IoBepXHOCTHO aKTHBHBIE BEIIECTBA

Crpoenue u knaccudukamus [IAB. [Ipumenenne. . Munemioodpa3oBanue B pactBopax [1AB.

MIIAB; Mbuta, nerepreHTsl W TaHUIbL. MurnemnoodpazoBanue B pactBopax MIIAB. Kpurtuueckas
KOHIIEHTpaLKs MULEIII000pa3oBanus U ee onpenenenue. Conroonm3anus.

Tema 9. Cycnenzuu. Omynbeuu. [lopomiku

ITonmyyenue u coiictBa cycnen3uil. CenumenTtanus u ¢aoranus cycrnen3uid. [Tactel. Omynbcun. Metoibl
MOJTyYCHUSI U CBOWCTBA. THIBI AMYIbCUH. DMYJIbraTopbl ¥ MeXaHm3M ux neicteus. OOpamenue a3
OMYJbCUHU. ArperatuBHas yCTOMYMBOCTb M €€ HapyueHus. Duoxkynsauus u koanecueHuus. CBolcTBa
BBICOKOKOHIIEHTPUPOBAHHBIX AMyibcuid. Ilpumenenune osmynbeuii u  cycnensuit  Kimaccudukars
aspo3oiiell. [Tomyuenue aspozoneli. MoseKyIApHO-KMHETUUYECKHE CBONCTBA a’pO30JIEH. DIEKTPUUECKHE
cBoiicTBa. Pa3pymienue aspozosneit. [I[pumenenue asposzosneit. [lopomrku u ux cpoiictBa. CMEIIUBaEMOCTh U
rpanynupoBanue. Pacnbuisiemocts. [lonstue o "kumsiem cioe".

Tewma 10. BeicokomMoJieKyIIpHbIE BEIIECTBA

Knaccupukanus BMC. Crpyktypa U (QopMa MakpoMOJIEKyJl W THUIBl CBS3M MEXIYy HHMHU.
Kpucrammuueckoe u amopduoe cocrosane BMC. CrekinooOpa3Hoe, BBICOKOIJIACTHUECKOE H
BA3KO-TeKy4yee cocTosiHue mnonuMepoB. HaOyxanue u pactBopenue BMC. Mexanusm, HaOyxaHus.
Tepmoaunamuka HaOyxaHus u pactBopeHuss BMC. BnusiHue paznuuHbIX (akTOpOB Ha BEIUYUHY
HaOyxaHus. Bsskocts pactBopoB BMC. Mertoabl omnpeneneHuss MOJEKYISIPHOW Macchl MOJIMMEPOB.
CrpykrypooOpa3zoBanue. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTb CTPYKTYpOOOpa3OBaHMSL.
MexaHU3M CTPYKTYPOOOpa30BaHMsL.

Tema 11. BBeaeHue B aHATUTHYECKYIO XUMUIO. TeopeTHYECKHE OCHOBBI AHAIUTUYECKOU XUMUU
[IpenMer anHanuTHyecKOM XMMHHU. 3alayd, peliaeéMble aHAIUTUYECKOW XuMued. OCHOBHbBIE HMOHSTHS
AHAJIMTUYECKOM XHMMHUHU: METOJ aHaJh3a BEIIEeCTBA, METOJMKA aHajin3a, KAayeCTBEHHBIM aHaIuU3,
KOJINYECTBEHHBI aHAJIN3, MHCTPYMEHTAJIbHBI aHAJIN3, AJIEMEHTHBIA aHAIW3, MOJICKYJISIPHBIN aHaIu3,
(dazoBbIil aHaTN3

CriocoObl BBIPOKEHUSI KOHIICHTPAIIMK PACTBOPOB B aHATUTHYECKON XWMHH: MAaccOBasi JIOJIsl, MOJISpHAs
KOHLEHTpAaLUsl, MOJISIPHAs KOHLIEHTPALMsl SKBUBAJICHTA.

PaBHOBECHE B TOMOTE€HHOM CHUCTEME.

Brruncnenmne BogopoaHoro nokaszatens (pH) A pa3mudHBIX THIIOB 3JIEKTPOJIUTOB (CUIBHBIC KUCIOTHI U
OCHOBaHMSI, CJIa0bIe KUCIOTH 1 OCHOBAHMS, PACTBOPHI THAPOIU3YIOLTUXCS COJIEH ).
OxucnurensHo-BocctaHoBuTenbHbIe (OB) paBHOBecus. OB-cuctembl. OB-noTeHIIMaNb

PaBHOBecHE B reTepOreHHON CUCTEME PaCTBOP-OCAIOK.

PactBopuMocCTh, mNpoOW3BENECHHE PACTBOPUMOCTH. BpluKCleHWE PAaCTBOPUMOCTH TIO  BEIMYUHE
MPOU3BEJICHUS] PACTBOPUMOCTH. DaKTOpbl, BIUAIONIME HAa PACTBOPUMOCTH ocajaka. JleiicTBue
OJTHOMMEHHOI'0 UOHA.




Tema 12. Metoas! pa3aeneHus 1 KOHLIEHTPUPOBaHUS BellecTB. KauecTBEHHbBIN XUMUYECKUI aHAIN3
Knaccugukanus MeTo 0B pa3iesieHus 1 KOHIEHTPUPOBaHUA. MeTo bl HCIIapeHusl, 030JI€HNUs, OCAXKAECHUS,
COOCaX/ICHUS, KPUCTALUTU3AIMH, SKCTPAKINU, N30HpaTeabHOl aacopOuu. OcaxIeHHe U COOCaXICHUE
KaK METOZbl KOHLCHTPUPOBAHUS U Pa3ACICHUS.

AHaNuMTHYECKHE TPU3HAKK BEIIECTB W AaHAJIUTUYECKHe peakuuu. Kraccupukanus aHaIMTHYECKHUX
peakuuii. TpeOoBaHUS K aHATUTUYECKUM PeaKLUsAM. XapaKTepUCTUKA YyBCTBUTEIBHOCTU aHATUTUYECKUX
peaKuui.

AnanuTHueckue KiaccupUKaUy KaTHOHOB IO TpyIIaM: CepoBOAOpoAHas (cynb(uaHas), aMMHAYHO-
docharHast, kKucnoTHO-ocHOBHass. CepoBOAOPOAHONM METOA  aHajW3a, TPYNIOBBIE PEAKTHBHI.
XapaKkTepUCTUKAa KAKIOW M3 AHAIMTUYECKUX TIPYNI KAaTHOHOB. KadecTBEHHbIE pEaKLMM KATHOHOB.
JIpoOHBIH U cUCTEeMaTHYeCKHU aHAIN3 KATHOHOB.

AHnanuTuyeckass Kiaccu(UKalmus aHHMOHOB I10 CIIOCOOHOCTH K OOpa30BaHMIO MajOpPacTBOPUMBIX
COeIUHEHUI. ['pynIoBele peakTHBBI HA AHUOHBI. XapaKTEPUCTHKA AHAJUTUYECKUX TI'PYII aHUOHOB.
KauecTBeHHBIE peakiiuy 0OHapyKeHUs: aHMOHOB. CHUCTEMaTUUECKUN aHAJIU3 AaHUOHOB.

Tema 13. KonnyectBenHblit Xumuueckuii anaiau3. CriocoObl pacueTa KOHICHTPAIuu

Knaccupukanus u  XapakTepUCTUKM OCHOBHBIX METOAOB KOJIMYECTBEHHOro aHanusa. [loHsarue
aHAJIMTUYECKOTO CUTHAJIA.

OcHOBHBIE METOJbI pacueTa KOHLIEHTPALUH: METOJ I'paJlyMpOBOYHOro rpaduka, METOA CTaHAAPTHBIX
100aBOK, METOJ MOJIIPHOT'O CBOMCTBA.

Vcnonb3oBaHue METOJOB MAaTEMAaTUYECKOM CTAaTUCTHUKU B AHAIUTUYECKOM XHMMHUHU. MeETojabl OLIEHKU
TOYHOCTH pe3yJIbTaTOB aHAIM3a (CpeaHee, TUCIEPCHsl, CTAaHJapTHOE OTKJIOHEHHUE).

Tema 14. I'paBuMeTprUyeCcKuil aHAIIN3

OcHOBHbIE TOHATHSA TpaBUMETpUYECKOro aHanuza. Kiaccudukanus MeTOol0B I'pPaBUMETPUYECKOTO
aHayin3a (METOJ| OCaXKJIeHUs, METOJ OTTOHKHU, METOJ BblaeneHus). MeTto ocaxaeHus. OCHOBHBIE ATallbl
rpaBUMeTpHueckoro ompenenenus. Ocaxjaaemas U rpaBUMeTpuyeckas (BecoBasi) (Gopmbl; TpeGoBaHus,
npexbsaBiIsieMble K 3TUM ¢opMaM. TpebGoBaHMsl, NPEAbSBISIEMbIE K OCAAUTENIO, IPOMBIBHOW >KUJKOCTH.
O06paboTka pe3yabTaTOB IPABUMETPUUYECKOTO aHAIM3A.

Tema 15. Tutpumerpuueckuii aHaau3

OcHOBHbIE MOHATHS U KJIaCCU(UKALIKS METOI0B TUTPUMETPUUECKOT0 aHanu3a. TpeOoBaHUs K peaKIUsIM B
TUTpUMETpHUUecKOoM aHanuse. lIpsamoe, oOpaTtHoe M KOcBeHHOE THUTpoBaHHe. CHocoObl BbIpaXKEHUS
KOHILIEHTPAllUl pacTBOPOB B TUTPUMETpUYecKOM aHanu3e. Cranmaptuzanus pacTBOpoB. MHIuKaTOpsI
TUTPOBAHUS.

1 KuciaoTHO-0CHOBHOE TUTpOBaHME (METOJT HEUTpaIH3aIin).

2 OKHUCIUTENBHO-BOCCTAHOBUTENBHOE TUTpOBaHKeE. [lepManranaromeTpus.

3 Kommnekcomerpuueckoe TUTpoBaHue. KomriekcoHoMeTpust.

Tema 16. OnTuyeckre METOAbI aHATU3A

1. MonkynsapHO-abCOpOIIMOHHBINA aHATN3

IBer u cmektp. OObenuHEHHBIH 3aKOH cBeronornomieHus byrepa-JlamGepra-bepa. Koaddunuent
noromieHus cBeta (K) u koshpunmeHT norameHus — MOJSIPHBIN U yAeIbHbIA. DOTOKOIOpUMETpPHSI.

2. llongpumeTpruyecKkuii METOJ] aHATIU3A.

OnTuyecku akTUBHbIE BellecTBa. [loiydeHne MIOCKOMOISPU30BAHHOTO CBeTa. BpallieHue MiaockocTu
MOJIAPU3ALUU TUIOCKOMOJISIPU30BAHHOTO CBETA U €r0 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB.

3. Pedpaxromerpuueckuil MeTtoa aHanuza cpera.llpenomiieHne 3JIEKTPOMArHUTHOTO H3JIyueHHUs Ha
rpanuie aAByx cpea. [lokazarens npenomieHus U ero 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.

4. AToMHO-a0COpOLIMOHHBIN aHAIIN3

ATtomHO-abcopbumonnast  criektpockonust (AAC). CrhekTpbl TOTJIOMICHUS aTOMOB. 3aBUCHMOCTH
WHTEHCUBHOCTU TIOIJIOIIEHUSA OT COJEP)KaHUS OIpenensieMoro KoMioHeHTa. (OCHOBHON 3aKoH
CBETOIOTJIOIEHUSI.




Tema 17. DneKTpOXUMUYECKHE METO/IbI aHAJIN3A

1. BonbTamMnepoMeTpuuecKuii METOT aHAJIN3A.

[Tonstue o mnonsporpadun. TBepnodazupie snexTponbl. Bomprammeporpammsel.  OmpenenieHue
KOHIIEHTPAIIMU TI0 METOTy CTaHAAPTHBIX 100aBoK. [IpsiMasi 1 HHBEPCHOHHAS BOJIBTAMHUIICPOMETPHSI.

2. IloTteHuuoMeTpUYECKUA MeTOJ aHainu3a. l[IpuHuuMn meToma MpsMOl MOTEHUUMOMETPUH. Y pPaBHEHHUE
Hepucra. [ToTeHUHOMETpHUUECKOE TUTPOBAHHUE.

3.  KOHIyKTOMETpUYECKHI METOJl aHaidu3a. YAelbHas dJIEKTPONPOBOJHOCTh, HKBUBAJICHTHAs
3IEKTPONPOBOAHOCTD i MOJIsIpHAst ANEKTPONPOBOAHOCTh. [IpsimMas KOHJTYKTOMETPHSI.
Konaykromerpuueckoe TUTpOBAHUE.

7.2 ConeprxkaHue MPaKTHUECKUX 3aHATUN U Ja0OpaTOPHBIX padoT

Tema 1. Dy1eMeHTBl XUMHUYECKON TEPMOIMHAMUKH

Tepmoxumus.

JlaboparopHbie pabOTHI:

Ne 1.1. Onpenenenve HHTErpaIbHOM TEIJIOTHI PACTBOPEHUS COJIU
Ne 1.2. Onpenencure TeIIoBOro 3QdeKra peakiuu HeUTpaTu3anun

Tema 2. Kunetnka XuMU4eckuX peakuil U KaTajius3

Kunernka xumuueckux peakuuil. OmnpeneneHue 3HEPIHMHM aKTUBALUMU KaTAJIUTHYECKOIO Pa3JIoKEHUs
HEPOKCHIa BOJOPOJA.

PaccmarpuBaroTcs ciieyronie BONpochl:

Bnusiane Temmeparypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda. Ypasuenne Appennyca. Teopus
aKTUBHOT'O COCTOSIHMSL. DHeprus aktuBanuu. Karamms.

Tema 4. DneKTponpoBOIHOCTH PACTBOPOB JIEKTPOIHUTOB.

Omnpenenenne 31EKTPOIPOBOAHOCTH PACTBOPOB IEKTPOIUTOB.

PaccmaTpuBaroTcs ciaeayromue Bopoch:

Huccounanus cnalObix 31eKTposuToB. CTENeHb AMCCOLMANUM. 3aKOH pa3BelCHHsA. YJeNbHas U
SKBMBAJIEHTHAs JIEKTPONPOBOJHOCTb. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH OT KOHIIEHTPALMU PAacTBOPA.
DKBUBAJIEHTHAs JIEKTPONPOBOIHOCTH MTPU OECKOHEYHOM pa3Be/ICHUU.

Tema 5. DNEKTPOABMKYIIIUE CHIIBI U DJIEKTPOIHBIC TOTEHIIUAIBI.

Nel Ompenenenue 5IEKTPOABMKYIIEH CHJIBI U MaKCUMAalIbHO-TIONE3HON pabOThl METHO-IIMHKOBOTO
JJIEMEHTA.

No2 Onpenenenue NOTEHIIMANOB JIEKTPOIOB.

Ne3 Tlorennmomerpuyeckoe onpenenenue pH pacTBopos.

PaccmarpuBarores cnenyromnye BOnpocChl:

["anpBaHnYeCcKUE 3NIEMEHTHI U UX 3JIEKTPOJBIKYIIas cuia. Knaccudukanus ralbBaHMYECKHUX 3JIEMEHTOB.
XUMHYECKUE U KOHIEHTPALIMOHHBIE 2JIEMEHTBHI.

Komnencarmmonneiii meron uszmepenuss J/[C rambBaHWYECKUX 3JIEMEHTOB. M3mepeHue moTeHIHMAIOB
JJIEKTPOJIOB.

HNonnoe nmpowussenenne Bojbpl. Bogopoansiii nokasarens pactBopoB pH. IloreHnmomerpuuecknii MeTox
onpenenenus pH.




Tema 6. [ToBepXHOCTHBIE ABICHUSA

OmnpenesneHre NOBEPXHOCTHOTO HATSXKEHUS PACTBOPOB.

PaccmaTpuBaroTcs cieayroiue Bopoch:

[ToBepXHOCTHOE HATSHKEHHE PAcTBOPOB. METOIbI OIpenesieHusl. 3aBHCHU-MOCTh ITOBEPXHOCTHOTO
HATSKEHUS JIJIs1 pACTBOPOB OT KOHIIEHTpanuu. Y paBHeHue ['ud0ca.

[TpaBuno Tpay6e. [ToBepxHOCTHO-aKTHBHBIE BemecTBa. MzoTepma agcopOrun ['ub6ca.

[TonstTue o0 ancopOuuu Ha TBepAoW moBepXHOCTH. [Ipupona cui, 00ycClaBIMBAIOIIKX aACOPOLHUIO.
Ancopbent u ancopotuB. M3orepma ancopOmmm @peitnanuxa. Teopust aacopbuuu JleHrmiopa.
MonomosekyspHbIi cioil. M3oTepma ancopOumn JIenrmiopa.

Tema 7. CBoiicTBa JUCHEPCHBIX CUCTEM

[TonydyeHue u Koarymnsiuus 301en

PaccmarpuBaroTcs cieayroue BompocChl:

DJIEKTPUYECKUE CBOMCTBA KOJUIOWUJIOB. YCJIOBUSA YCTOMYMBOCTH 30Jie. CTpoe€HHE MULEIIbI 30JIeH.
DNeKTPOKMHETUYECKU I MOTEeHIINAIL.

Koarymsmus 301 anekrponutom. [Topor koarymsiiiuu u ero onpeaeneHue.

Crabmm3anus 30ei. 3aluTHOE YUCIIO.

Tewma 10. BeicokomoJieKyIIpHbIE BEIIECTBA

Nel Habyxanwue 3epHa (ropoxa) B BoJe.

Ne2 HaGyxanwue mnamnmm B BOJE.

PaccmarpuBaroTcs cieyromue BOIpOCh:

HabGyxanme wu daxtopsl, Bimsoomue Ha HaOyxanue. Crenenp HaOyxaHus. OrpaHHYeHHOE W
HEOTpaHWYEeHHOe HaOyxaHHe. OKCIEPHMEHTAIbHOE OIpe/eiieHne creneHu HaOyxaHus. CKOpocTb
HaOyXaHHUS.

Tema 12. MeToapl pa3fenenns U KOHIIEHTpUpOBaHus BemlecTB. KauecTBEHHBIM XMMHUECKUN aHAIIN3

Jlaboparopnas pabota Nel. KauecTBeHHBIE peakIIui KATHOHOB 1 aHHOHOB

Tema 14. I'paBuMeTpHruecKkuii aHanu3

Jlaboparopnas paborta Ne2. Onpenenenue coaepKaHusi KPUCTAUTM3AIMOHHON BOJBI B KPUCTAJUIOTHApATE
cynbdara Mmeau

Tema 15. TurpumeTpuuecknuii aHaJIn3

1. Jlaboparopubie padotsl Ne3. KucioTHo-ocHOBHOE TUTpoBaHHMe «OmpeneneHne COnep:KaHUus KHUCIOT
METOZO0M HEUTpATU3ALMN»

2. JlaGopatopHble paboTbl Ned. OKHUCIUTEIBHO-BOCCTAHOBUTENBbHOE TUTpOBaHUE: «OmpeneiaeHue
conepkanus xxkenesa (1) B pactBopa nepMaHraHaTOMETPUUECKUM METOIOM»

3. JIabopatopHubie padboTsl Ne5. Kommexkconomerpust: «OnpeneneHue coaepkanus nonos (Ca2+, Mg2+,
Cd2+, Zn2+) meTaymioB B pacTBOpe KOMIUIEKCOHOMETPHUUECKHM METOIOM.

4. KoimokBuyM (TECTHPOBAHKE) TI0 XUMUYECKAM METOJIaM aHaJIH3a.

Tema 16. OnTHuecKie METOIBI aHATN3a

1. JTaboparopnast pabota Ne6. OnTH4ecKrne METOIbl aHATH3A.
2. KomnokBuyM (TeCTUpOBaHUE) MO ONTUYECKUM METOAaM aHAIH3a




Tema 17. DneKTpOXUMUYECKHE METO/IbI aHAJIN3A

1. JTaboparopnast pabota No7. DJIEKTPOXHUMHYECKUE METOJIBI aHAIH3A.
2. KomnokBuyM (TectupoBanue) no IXMA.

7.3. ConeprkaHue CaMOCTOSATEIILHOM PabOThI

Tema 1. DreMeHTHI XMMUYECKOU TEPMOIMHAMUKHI
XUMHUYECKOE PABHOBECUE

Tema 2. KuHeTHKa XMMUYECKUX PEaKIMil U KaTaJin3
KuHernka XuMHYECKHUX peaKIui

Tewma 3. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.
CBoiicTBa pa30aBIEHHBIX paCTBOPOB

Tema 4. D51eKTpONPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB.
PactBopsI 251€KTpONUTOB

Tema 5. DneKkTpoABMKYIINE CHIIBI U SIEKTPOIHBIC TIOTEHIHABL.
DnEeMEHTHI 3JIEKTPOXUMUHI

Tewma 6. [loBepXHOCTHBIE SIBIICHUS
[Tpumenenue aacopOEHTOB B MUILEBOI MPOMBIIIIEHHOCTH.

Tema 7. CBoiicTBa JUCHIEPCHBIX CUCTEM
CBoiicTBa KOJUIOMIOB

Tema 8. IIoBepXHOCTHO aKTHBHbIE BEIIECTBA
IIpumenenne ITAB B nunieBoi MpOMBIIITIEHHOCTH.

Tema 9. Cycnensun. Omynscun. [lopomku
OMyIbraTopsl B MULIEBON MPOMBIIIIEHHOCTH.

Tema 10. BeicOKOMOIIEKYIISIpHBIE BEIIECTBA
[IpumeHeHne MoJIMMepoB Ui CO3JaHusI HEOOXOAUMOM CTPYKTYpPhI MUIIEBBIX MPOITYKTOB.

Tema 11. BBeneHue B aHATUTUYECKYIO XMMUIO. TE€OpETUUECKHE OCHOBBI AHAIIUTHYECKOW XUMUN
1. 3y4yeHne NeKIMOHHOTO MaTepuaa U PeKOMEHJOBaHHOM! JINTEPATyPBI.

2. [loaroroBka TBOpueckoro 3aganus Nel "I'moccapuit”

3. IToaroroska TBOpueckoro 3ananus Ne2 "llepconanmun"

4. BolnosHeHUE KOHTPOJIBLHOUM paboThI

Tema 12. Metoab! pa3feneHus 1 KOHLIIEHTpUPOBaHUs BelecTB. KauecTBEHHbIN XMMUUYECKHUI aHAIIN3
1. I3yueHne TEeKIIMOHHOTO MaTepraia U peKOMEHJOBaHHOW JINTEPATYPHI.

2. [ToaroToBka k 1aboparopHoii padore Nel.

3. Pemrenne 3apaun "HyBCTBUTEIBHOCTD aHATUTHYECKUX peakuil'”.

Tema 13. KonnyectBeHHbIN XuMuueckuit anaiau3. CriocoObl pacueTa KOHIEHTpaluu
1. M3yyeHune NeKIMOHHOrO0 MaTepuasia U PEKOMEHJ0BAaHHOW JINTEPATYPHI.
2. Pemenue 3anaun "Pacyer koHueHTpaunu B KXA".




Tema 14. I'paBuMeTpUUECKU aHAIIN3
1. 3yyeHue JeKIMOHHOr0 MaTepuasia U PEKOMEHJ0BAaHHOW JINTEPATYPHI.
2. [ToarotoBka k 1abopaTopHoii pabote Ne2

Tema 15. Tutpumerpuyeckuii anaiu3
1. 3yueHue NeKIIMOHHOIO MaTepuaia U peKOMEH/I0BAHHOU JIMTEPATYPHI.
2. IlogroroBka k nabopaTopHbiM paboTam NeNe 3.4, 5,

3. Brmonnenue pacyetHo-rpadpudeckoir padorer Nel. Iloctpoenume KpHBOW KHCIOTHO-OCHOBHOT'O

THUTPOBAHH.

4. BomonHenue pacuetHo-rpaguueckoil  pabotsl  Ne2. IlocTpoeHune KpUBOW  OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHOI'O TUTPOBAHUS.
5. IloaroroBka K KOJUIOKBUYMY 110 XMMHYECKUM METOJIaM aHAJIU3a.

Tema 16. OnTuyeckrue METOAbI aHATU3A

1. 3yueHne IEKIIMOHHOTO MaTepraia U pEeKOMEHJOBaHHOW JIUTEPATYPHI.
2. [oaroroBka k maboparopHoit padore Neb.

3. IloarotoBka K KOJUIOKBHYMY IO ONITHYECKAM METOJ/IaM aHajIm3a

Tema 17. DneKTpoOXUMHUECKUE METO/IbI aHAJIU3A

1. I3ydeHne NEKIMOHHOIO MaTepuana U peKOMEHI0BAHHOU JIMTEPATYPBI.
2. [loaroroBka k naboparopHoit padore Ne7.

3. [loaroroBka k KoyuiokBuymy mo 9 XMA

7.3.1. IlpuMepHBIE BOPOCHI JIJIsi CAMOCTOSITEIILHOM IMMOATOTOBKH K 3a4€Ty/IK3aMEHY
[Tpunoxenue 1.

7.3.2. llpakTuyeckue 3aJaHHWs 1O JTUCHHUIUIMHE JUIS CAMOCTOSTEIBHOW IOATOTOBKH
3a4eTy/3K3aMeHy
[Tpunosxxenue 2.

7.3.3. IlepeueHb KypcOBBIX paboOT
He npenycmotpeHo.

7.4. DnekTpoHHOE MOPTPOINO 00yHarOIIerocs
Marepuansl HE pa3MEIIarTCA.

7.5. MeTtonuyeckue peKOMEHAAINHU 10 BBITOJHEHUIO KOHTPOJIBHON paboThI
He npenycmotpeno.

7.6 Meronnueckue peKOMEHIalNH 110 BBIITOJIHEHUIO KYpPCOBOM pabOThI
He npexgycmorpeno.

K




8. OCOBEHHOCTHU OPI'"AHU3AIIUU OBPA3OBATEJIBHOI'O
IMPOLHECCA MO JUCIUIIVIMHE U1 JINL C O'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 310POBbAA

Ilo 3aaenenuto cmyoenma

B memsx NOCTYHOCTH OCBOEHMS INPOrPaMMBbl JUIS JIMI C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU
3J10pOBbsI IPU HEOOXOAUMOCTH Kadeapa obecrieunBaeT CleAYIOIINE YCIOBUS:

- 0COOBIH MTOPSAJIOK OCBOCHUSI AUCLUILINHBI, C YIETOM COCTOSIHUS UX 3/10POBbS;

- DJIEKTPOHHbIE O00pa3oBaTelIbHBIE PECYpChl MO JUCHUIUIMHE B (OpMax, aJalTHPOBAHHBIX K
OTPAaHUYEHUSIM UX 3/I0POBBS;

- U3y4eHHe JUCLHUIUIMHBI [0 UHAUBHUIYaIbHOMY y4eOHOMY IJaHy (BHE 3aBUCHUMOCTH OT (DOPMBI
o0y4YeHHs);

- DJEKTpOHHOE OOydyeHHe M JAUCTAaHLMOHHbIE OOpa30oBaTElbHbIE TEXHOJIOTUH, KOTOpBIE
peayCMaTpUBAIOT BO3MOXKHOCTH IpUeMa-repeaun nHpopMaIuy B JOCTYIHBIX JJIs HUX (popMax.

- poctyn (yAaJeHHbIM JOCTYN), K COBPEMEHHBIM INPO(ECCHOHANbHBIM 0a3aM [aHHBIX MU
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM, COCTaB KOTOPHIX ompenesneH PIT/I.

9. MEPEYEHb OCHOBHOM 1 JIONOJIHUTEJIbHON YUEBHOM JINTEPATYPHI,
HEOBEXOJIUMOW J1JIsI OCBOEHMSI T CHUILIAHBI
Caiit 0ubamorexku YpI'dy
http://lib.usue.ru/

OcHoBHast iMTeparypa:

1. XKebentsies A.U., XKepnocek A.K. Ananurndeckas XuMusi. XUMHUECKHE METOJBI aHAIIN3a
[DnexkTpoHHBI pecypc]:YuebHoe nmocobue. - MockBa: OO0 "Hayuno-uzgarensckuii nentp MHOPA-M",
2020. - 542 — Pexxum pocryma: https://znanium.com/catalog/product/1087946

2. Mosuan H.U., PomanoBa P.I'. Ananutuueckas xumusi [DIEKTpOHHBIN pecypc]:YueOHUuK. -
MockBa: OOO "Hayuno-uzmarenbckuii uentp MHDPA-M", 2022. - 394 — Pexum pgocryma:
https://znanium.com/catalog/product/1693697

3. Huxkutuna H. T'., bopucoB A. I'. AHanuTuyeckas XUMUsI U (PU3UKO-XUMHUECKHE METOJIbI
aHanu3a [DJNEeKTPOHHBIH pecypc]:YueOHUK M NMpakTUKyM Ais By30B. - Mocksa: FOpaiit, 2022. - 394 —
Pexxum noctyma: https://urait.ru/bcode/488614

JlonoJiHUTe/ILHAA JIUTEPATYypa:

1. Muxunesa I'. H., Menbuenko I'. I'. AHanuTudeckas XUMHS. DIEKTPOXUMHUYECKUE METOIbI
aHanmm3a [OnektpoHHBI pecypcl:. - Kemepoo: KemI['V, 2010. - 184 — Pexum pgocryna:
https://e.lanbook.com/book/4590

10. HEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYASA NIEPEYEHD
JIMHEH3UOHHOI'O MPOTPAMMHOI'O OBECIIEYEHUSA U THO®OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAHH KYPCOB, UCIIOJIb3YEMBIX ITPHA
OCYHUIECTBJIEHUU OBPA3OBATEJIbBHOT'O ITPOLECCA IO JUCHUIIJIMHE
IlepeyeHnb JIMIEH3NOHHOTO TPOTPAMMHOI0 O0ecneYeHH s :

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020. Cpoxk neiictus aunen3uu 30.09.2023.

Astra Linux Common Edition. Torosop Ne 1 ot 13 utons 2018, akt ot 17 mexadps 2018. Cpoxk
JICWCTBUS JIUIICH3UH - €3 OTPaHUYCHUS CPOKA.

Microsoft Office 2016.JloroBop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpox neiictBus nunensuu 30.09.2023.

MoitOduc crangaptaeiii. Cornamenne Ne CK-281 ot 7 wurons 2017. [lata 3akimrodeHus -
07.06.2017. Cpok eHCTBUS JTUIICH3UH - 0€3 OrpaHUYCHHS CPOKA.

Libre Office. JIuensus GNU LGPL. Cpok neiicTBus TUIIEH3UH - 0€3 OTpaHUYCHHUS CPOKA.



Ilepeuennb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM, pecypcoB HH(GOPMALMOHHO-
TeJIeKOMMYHHUKAIUMOHHOM ceTu «AHTEepHeT»:

MeTOAHYEeCKHe Pa3padoTKM MO J1a00pPaTOPHBIM M KOHTPOJIBLHBIM padoTaM Ha caiiTe kadeapsbl
(puzuku xumun

http://chemistry.usue.ru

ba3a 3J1eKTPOHHBIX XUMHYEeCKUX ON0JINOTEK

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

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM JIJIsI
OCYHIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA IO AUCHUITIJIMHE
Peanuszanus yueOHOM JUCLUIUINHEI OCYILIECTBIIETCS C HCII0JIb30BaHUEM

MaTepHalbHO-TeXHIUUECKOH 6a3bl YpI' DY, obecneunBaronieil mpoBeeHHE BCEX BUIAOB YUCOHBIX 3aHITUN
1 Hay4YHO-HMCCIIEI0BATENbCKON U CaMOCTOSITENbHON PabOThl 00YJarOIUXCA:

CrienuanpHble MOMELICHUS TPEACTABISIIOT COOON ydeOHbIE ayTuTOpPUM JJIsl MPOBEACHUS BCEX
BHJIOB 3aHATUM, IPYIIIOBBIX U MHAMBUAYAIBHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOU
aTTecTaluu.

[TomerieHus /U1 cCaMOCTOATENBHOM pabOThl 00YUYaIOIIUXCSl OCHAILEHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXHOCTbIO MOAKIIOueHus: K cern "VHTepHer" M obOecrieyeHHMEM JOCTyla B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyIo cpeny Ypl V.

Bce nomenieHuss = yKOMIUIEKTOBaHbl — CHELMAIU3UPOBAHHOM  MeOENbI0 U OCHAIIEHBI
MYJIbTUMEIUHHBIM 000pYJOBaHUEM CHEL0O0pYHIOBaHHEM (MH(OPMAIIMOHHO-TEIEKOMMYHUKALMOHHBIM,
WHBIM KOMIBIOTEPHBIM), JOCTYIIOM K HH(OPMAaIMOHHO-IOMCKOBBIM, CIPABOYHO-TIPABOBBIM CHCTEMAaM,
JIEKTPOHHBIM OUOJIMOTEYHBIM CHUCTEMaM, 0a3aM JaHHBIX JAEHCTBYIOLIETO0 3aKOHOJATENbCTBA, WHBIM
MH(POPMALIMOHHBIM pecypcaM CIY)KallUMHU JUIST TpeACTaBiICHUs ydyeOHOW wuHMopMaruu OobIIoi
ayJIUTOPHH.

Jns mpoBeneHHs 3aHATHH JIGKHMOHHOTO THIIA TPE3EHTALUMU W JIpyrHe Y4eOHO-HArIsATHBIC
nocoOusi, o0ecrieynBaroIIye TeMaTHYeCKHe HIUTFOCTPALIUU.



