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BBEJAEHUE

PaGouass mporpamMma JUCHUIUIMHBI — SIBJISICTCS  YacThIO  OCHOBHOW  MpodecCHOHATBHOU
0o0pa3oBaTeNbHON MPOrpaMMbl BBICIIETO0 00Opa3oBaHUs - IMpOrpaMMbl OakajaBpuaTa, pa3pabOTaHHON B
cootBercTBuu ¢ PI'OC BO

dI'oC BO denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO
oOpa3oBaHwus - OakanaBpuat Mo HampasieHuto moaroroBku 19.03.04 TexHomorus
MPOIYKIIMK U OpraHu3aIus 00IIeCTBEHHOr0 MUTanus (mprukaz MUHOOpHAYKH
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 | Jlexunn pHble | KOHTPOJIBHBIX 1
KYPCOBBIX
Cewmectp 4
3auer ¢ oleHKoii 144 | 20 [ 8 | 1 120 4
Cemectp 5
Dx3ameH, KonrponbsHast 144 16 8 8 119 4
pabora
288 36 16 20 239 8

4.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII
B pesynbrare ocBoenus OIIOII y BbIMyCKHHMKa JOJKHBI ObITh CPOPMHUPOBAHBI KOMIIETEHIUH,
ycraHoBieHHble B cooTBeTcTBUM PI'OC BO.
Ob6menpodeccuonansubie komrereHuu (OIK)

[udp 1 HauMeHoBaHUE
KOMIIETEHIIUU

NHankaTopsl TOCTHKEHUS] KOMITETEHITU N

OIIK-2 Cnoco6en npumensts|1/I-1.0IIK-2 3naer 0a30oBble 3HaHUS, [OJyuYeHHbIE B OOJIACTH
OCHOBHBIE 3aKOHBI M METOJbI|€CTECTBEHHBIX HAYK

UCCJIEOBAaHUM €CTECTBEHHBIX
HayK JUIsl pelleHus 3ajad
npodeccnoHaNbHOMI
NesITeIbHOCTH




OIIK-2 Cnocoben npumensts|M/[-2.0IIK-2 Ymeer wucnonp3oBaTh UX B  HpodecCHOHATHHON
OCHOBHEIE€ 3aKOHBI M METOJBI|ACATENHLHOCTH
HUCCIIeNOBAaHUM ©CTECTBEHHBIX
HayK IS peIIeHHs] 3aj1ad
npodeccnoHaTbEHOMI
JIEeITEIBHOCTU
Na-3.0I1K-2 Bnaneer HAaBBIKAMH: TEOPETUYECKOTO u
AKCIICPUMEHTAIBHOTO ~ HCCAEAOBaHUS OOBEKTOB MPOGeCcCHOHATHHOM
JIEATEIIbBHOCTH
5. TEMATHYECKHUU IIVIAH
Yacos
KonrakTHas padora (1o y4.3aH.)
Tema Bcero Camocr Kowrpou,
HaHMeHOBaHI/Ie TEMBI : CaMOCTOSATCIIBH
4acoB JlaGoparop | Ipaktuuec | pabora o
Jlexuun oii paboTsI
HBbIC KHE 3aHATUA
Cewmectp 4 140
Tema 1. |DeMEeHTBI XUMUYECKON TEPMOIUHAMUKH | 15 1 2 12
Tema 2. |Kunernka xumMuueckux peakuuit u| 17 1 4 12
Tewma 3. |CBoiicTBa pa30aBiIeHHBIX PACTBOPOB. 16 1 15
DNEKTPOIPOBOIHOCTD aCTBOPOB
Tema 4. pOTIPOBOZL PacTBOPOB) 47 1 1 15
AIEKTPOJIUTOB.
DIIEKTPOABUIKYIIME CHIIBI U DJIEKTPOJIHBIE
Tema 5. p i o 17 | 1 1 15
MMOTEHIIUAIBL.
Tema 6. (IIoBepXHOCTHBIE SIBIECHUS 18 1 2 15
Tema 7. [CBoiicTBa TUCTIEPCHBIX CHCTEM 16,5 0,5 1 15
Tema 8. |[IoBepXHOCTHO aKTHBHBIE BEILIECTBA 9,5 0,5 9
Tema 9. [Cycnenzun. Omynbscun. [lopomkn 6,5 0,5 6
Tewma 10.|BbicokomMolieKysipHbIE BEIIECTBA 7,5 0,5 1 6
Cemectp 5 135
BBeneHrne B aHAIUTHYECKYIO) XHMHIO.
Tema 11.|Teoperndyeckne OCHOBBI aHaMUTHUeCKOu| 16 1 15
XAMUHA
MeTtonanl pazneneHus "
Tema 12.|KOHLEHTPUPOBAHUS BemiecTB.| 18 1 2 15
KadecTBeHHBIN XUMUYECKUM aHAIN3
KonnuecTBEeHHBIM XUMHYECKHM aHAIIM3.
Tema 13. 16 1 15
Crnioco0sI pacueTa KOHIIEHTpaIH
Tema 14.|I'paBuMeTprueckuii aHanu3 16 1 15
Tema 15.|Tutpumerprueckuil aHaIN3 18 1 2 15
Tema 16.|OnTnueckne METOABI aHAIN3A 25 1 2 22




Tema 17.|91€KTpOXMMHYECKHE METO/IbI aHAIHN3A 26 2 2 22
6. ®OPMbI TEKYIIIEI'O KOHTPOJISI U TIPOMEXKYTOYHOM ATTECTAIIUA
HIKAJIBI OHEHUBAHUSA
Bun onenounoro Kpurepun
Paznen/Tema OnucaHue OLEHOYHOr0 CPEICTBA
CpeacTBa OLICHUBAHUS
Texymmit koaTpOab (IIpunoxenue 4)
KomoxkBuym o
BOIIPOCaM K . .
. IK KaKI0U nabopaTropHoOit pabote
Tema 1.1-1.17| mabopaTopHOi 3a4yTeHO/HE 3aYTEHO
npearaercs ot 5 1o 10 Bonpocos
pabore
(mpunoxenue 4)
KonnyectBo 3amanmii - 8.
Yactb . KauecTBeHHBII aHaJIN3.
KosnnuecTBEeHHBI XUMUYECKHAN aHAIHU3.
Baganue Ne 1. Pemrenwe 3agadud 1Mo TeMe
«YyBCTBHTEIHLHOCTh AHATTUTHYCCKUX
peaxKIuny
Kourponphas ~ |3adanue Ne2. Pacyer, IOCTPOCHHE W aHAIM3
Tewa 1.11- pabota KPUBBIX METO/J1a HEHTPATH3AIHH. 3a4TeHO/HE 3aYTCHO
117 (Ilpunoxenne 6) |3ananue  Ne3. Pacuer, mocTpoeHue U aHaIu3
KpuBbIX MeTos1a OB-TuTpOoBaHUS.
Yacte |l.  HHcTpyMeHTaJbHBIE  METO[BI
aHanusa.
3ananuss  Ne4-5. Pemenue 3amau mo Tteme
«OnTuyeckue MeTO bl aHATHU3aY.
3amanuss  Ne6-7. Pemenme 3amau mo Tteme
Y
ITpomesxyTounslii KoHTpOJb (ITpunoxenue 5)
bunets! nnst 3aueta c|15 OuneToB o 25 BOMpPOCOB.
4 cemecTtp . 0
(3a0) OLICHKOM B xaxnom Ounere 15 TeopeTudeckux Bompoca 50-100%
(mpunoxkenne 5) [u 10 mpakTHUecKuX 3a7aHUM.
25 6uneros no 10 Bormpocos.
buners! nis 0
5 cemectp (OK) B xaxom 6uiiere 2 TeopeTHUECKUX BONIPOCca U 50-100%

JK3aMeHa
(mpunoxxeHue 5)

8 MpaKTUYECKUX 3aJIaHUM.




OIIMCAHUE HIKAJI OHEHUBAHUA

[Tokazarens omenku ocBoeHust OIIOII ¢opmupyercs Ha ocHOBE OOBEIMHEHHS TEKyLIEH W
MIPOMEXYTOUHOM aTTecTaly 00y4aroIerocs.

IToka3aTenb peUTUHIA [0 KaXKI0U NUCLMIUIMHE BBIPAKAETCA B MIPOLICHTAX, KOTOPBIM ITOKA3bIBAET
YPOBEHb MOJATOTOBKH CTYJICHTA.

Texymas arrecranus. Mcmonb3yercs 100-OamnbHas cucrema orneHuBaHus. OleHKa pabOTHI
CTYJCHTa B TEYCHHH CEMECTpa OCYIIECTBIISIETCS MPENOoJaBaTeieM B COOTBETCTBUU C pa3pabOTaHHON UM
CHCTEMOM OLIEHKU YYeOHBIX TOCTHKEHUH B MpoLiecce 00yYSHHS 10 JaHHOM JUCIUTUIMHE.

B pabounx mnporpamMmax IUCHUIUIMH U TPAKTUK 3aKPEIUICHbl BUAbI TEKYIIEH aTTeCTallHH,
IUTAHUPYEMBbIE PE3yIbTaThl KOHTPOJIBHBIX MEPOIPHUSATHIA U KPUTEPUU OLEHKH YUE€OHBIH TOCTHKEHUI.

B teuenune cemectpa npenojgaBareaeM MpOBOIUTCA HE MEHEE 3-X KOHTPOJIbHBIX MEPOIIPUATHMN, 11O
OLICHKE JIEATEIBHOCTU CTyAcHTa. Eciy nocelenys 3aHsATUi 110 TUCLHUILIMHE BKJIIOYEHBI B PEUTHHI, TO
JaHHBIN TIOKa3aTelsb cocTapisieT He Oonee 20% OoT MakCHUMaIbHOTO KOJMYECTBA OAIOB MO TUCHUIUIMHE.

[TpomexyTounast arrecranus. Mcmonp3yercs S-0amipHas cucteMa oneHnBaHus. O1eHKa paboThI
CTYICHTa MO OKOHYAHUIO JUCHUUIUIMHBI (4acTH TUCIUIUIMHBI) OCYIIECTBISIETCA IMpEnojiaBaTeieM B
COOTBETCTBHH C pa3pabOTaHHOW UM CHUCTEMOI OIICHKH JOCTIKEHHH CTYACHTA B MpoLecce O0yUSHHs IO
naHHOW nucuuiuinHe. [IpomexyTodHasi aTTecTalus TakKe MPOBOAUTCS MO OKOHYAHUIO (hOPMUPOBAHUS
KOMIIETECHITUH.

[lopsinok mepeBoja peWTHHra, MPEeIyCMOTPEHHBIX CHUCTEMOH OLIEHMBAHUS, MO AUCIUIUIMHE, B
MATHOAILTHHYIO CUCTEMY.

Bricokuit yposens — 100% - 70% - oTiinyHO, XOPOLIO.

Cpennmnii ypoBeHb — 69% - 50% - yI0BI€TBOPUTEIHHO.



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, CUCTEMATU3UPOBATD, 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 TEOPETUUECCKUMU 3HAHUSIMU B TIOJITHOM
o0beMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSITh, UCCIICIOBATh, UACHTHU(DHUIIUPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbiBaTh MOJEIH,
JITOPUTMHU3UPOBATH, YIIPABIATH, 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 OOLMMU TEOPETUUECKUMH 3HAHUSMH, YMEIOT
HPUMEHSTh, UCCIIEI0BaTh, UAECHTU(PHUIIUPOBATS,
aHAJTM3UPOBATh, CUCTEMATH3UPOBATD, PACTIPEACIIATH 110
KaTeropusiM, pacCUMTaTh MOKA3aTeNH,
KJIacCH(pUIUPOBATH, pa3padaThIBaTh MOJEINH,
ITOPUTMU3HUPOBAThH, YIIPABIATh, OPraHU30BATh,
TUTAHUPOBATH MTPOIECCHI UCCIIEAOBAHUS, OCYIIECTBIATH
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/IMCHflTI:, ucciaeaoBarhb,
UACHTU(PHUIIMPOBATH, AaHATU3UPOBATH,
CHCTEMAaTU3UPOBATh, PACTIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MoKa3aTenu, KiaccuuimnpoBarb,
paszpabaThIBaTh MOJIETH, AJITOPUTMHU3UPOBATH,
YIPaBJISITh, OPTAaHU30BATh, IJIAHUPOBATH MPOIECCHI
MCCJICIOBAHMS, OCYIIECTBIISATEH OIICHKY PE3YyIbTaTOB.
He copmupoBanbl yMeHUS 1 HABBIKU IS PEIICHUS

100% - 50%

3a4TCHO

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

49 % wu meHee

HE 3a4TCHO

XapaKTECPHUCTHUKA IMOKA3aTECId 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
tepmoauHamMuKH. 3akoH ['ecca u ero cinenctus. YpasHernue Kupxroga. Bropoe Hagano TepMoIuHAMUKH.
Outponus. DHeprus ['m66ca m sHeprus ['enpmroinbia. [IpuMeHeHHEe OCHOBHBIX 3aKOHOB M METOJIOB
TEPMOJIMHAMHUKHY IS PEIICHUS 33724 POPEeCCHOHATBHOMN NeATETbHOCTH.

Tema 2. Kunernka XuMU4eckux peakiui ¥ KaTajius3

[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. MOJNEKYJISIPHOCTh U TMOPAIOK PEAKIMU. YPABHECHHUS KUHETHKU PEAKLIMI
MepBOTo Mmopsigka U BToporo mnopsaka. llepuon monynpespaiienus. OnpeaesieHUe NOpsJIKa PEaKlUH.
TemnepatrypHblii KOAOPHUITUEHT CKOPOCTH peakiuu. Teopusi aKTUBHBIX OMHAPHBIX COYAapEeHHU. DHEPIrus
akTUBalMu. YpaBHeHHE AppeHuyca. CBsi3b MEXIY CKOPOCTBIO PEaKIUU M DSHEPrueil aKTUBALIUMU.
Omnpenenenue sHeprun aktuBanuu. Crepuueckuii Gakrop. [loHATHE O TEOPUU TEPEXOAHOTO COCTOSHUS.
CrnoxHbIe peakiuu: mapaielbHble, TOCIeI0BaTeNbHBIE, 00paTUMBbIC, COTPsDKEHHBIC. LlenmHbIe peaKiium.
doroxumuyeckue peaknuu. OCOOCHHOCTH TeTEPOreHHBIX peakiuii. ['oMoreHHbIN Katanu3. MexaHu3m
NENCTBUS KaTaJu3aTOPOB. JHEPTHs aKTUBAIIUU KAaTAIMTUYECKUX peakiuii. KucioTHO-OCHOBHOM KaTaius.
I'ereporennsiii kaTtanus. MyNnbTUIJIETHAsS TEOpHs TE€TEPOreHHOIO KaTalu3a, Teopus aHcaMOJei.
Topmorkenue xumuyeckux peakuuil. UTHruOUTops!.

Tema 3. CBoiicTBa pa30aBiI€HHbBIX PACTBOPOB.

CoiicTBa pa30aBIICHHBIX PaCTBOPOB.

OTHOCHTENbHOE TOHWKEHUE IaBIICHHS Tapa, MOHMKCHHWE TEMIIepaTypbl 3aMep3aHusl W TIOBBIIICHHS
TeMIepaTypbl KuneHus, ocMoc. OCMOTHYECKOE AaBICHHE pa30aBICHHBIX PacTBOPOB HEDJIEKTPOJIUTOB.
Kpuomerpuss u s0ymuomerpusi. B3amMOCBsI3p MEXIy OCMOTHYECKHMMH CBOWCTBAMH PacTBOPOB.
OcmoTHueckue CBOWCTBA Pa30aBIECHHBIX PACTBOPOB 3JIEKTPOJIUTOB. M30TOHMYECKHH W OCMOTHYECKHI
KO3 PHUIIHEHTHI.

Tewma 4. D11eKTpONPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

Teopust pacTBOpoB CHIIBHBIX 371eKTpoiuToB Jlebas u Xrokkensd. Ilonstue o0 HoHHON aTtMocdepe.
AKTUBHOCTh MOHOB M €€ CBsi3b C KOHIeHTpamuer. KosdduimeHT akTUBHOCTH M 3aBHCHUMOCTH €ro
BEJIMYMHBI OT 00IIEH KOHIIEHTPALIUHU 3JIEKTPOJIUTOB B paCTBOPE. DIEKTPOIUTHYECKAs TUCCOLHALINS BOIBI.
HNonnoe mnpousBenenue BoAbl. Bomopoanslii mokasartens. Meroasl omnpenenenus pH pacTBopos.
W3mepeHue  CONpPOTHMBIECHUS  TNPOBOJHUKOB  BTOPOrO  psAjga. YAenpHas W DKBUBAJICHTHAA
AJEKTPONPOBOIHOCTh. 3akoH Kombpayiia He3aBUCHMOro IBMKEHHMsI MOHOB. KoHIykTOMETpHueckoe
OIpeJIeIEHUE CTETIEHU U KOHCTAHThl MOHHU3AIMM CJIA00T0 AJIEKTPOJIMTA, HOHHOTO MPOM3BEACHUS BOJBI,
JJIEKTPONPOBOAHOCTA CHJIBHOTO 3JIEKTPOJIMTA, PAaCTBOPUMOCTH MAaj0 PaCTBOPUMBIX SIIEKTPOJIMTOB,
KongykromeTpryeckoe TUTPOBAHUE U €70 IIPUMEHEHHUE.

Tema 5. D5eKTpOABMIKYILIME CHIIBI U DJIEKTPOJHBIE TIOTEHIIUAIIBI.

Bo3HUKHOBEHME CKayka MOTEHIMalla Ha IpaHulle MeTaui-pacTBop. OOpaTHMble 3JIEKTPOAbl MEPBOTO U
BTOpOro pojaa. YpaBHeHue HepHcTa. DnekTpoabl: BOAOPOAHBIM, XJOpcepeOpsHbIN, CTEKJISHHBIN.
OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE MOTEHIMAIIBI. X UHTUAPOHHBIN 3JEKTpo1. IHANKATOpHBIE 3JIEKTPOIBI
U JJIEKTPOJIbI cpaBHEHMA. [loTeHIIMOMeTpruYyeckui MeToa onpeaeienus pH.

VYcnoBusl MPOTEKaHNs XUMUYECKOM PEaKIUH JIEKTPOXUMHUYECKUM ITyTEM. DIIEKTPOXMUMHUYECKas sS4ehKa.
Onexrponus. [Tonsporpadus.

Tema 6. [ToBepXHOCTHBIE ABICHUSA

IToBepxHOCcTHBIE siBiIeHHs. [IOBEpXHOCTHass dHEPruUs U MOBEPXHOCTHOE HATsKeHHE. [IoBEpXHOCTHO -
aKTHBHBIE, TIOBEPXHOCTHO - WHAKTUBHBIE BemlecTBa. [loBepXxHOCTHass akTuBHOCTH. IIpaBmno Jlrokio -
Tpay6e. YpaBuenue ['u66ca. AncopOuusi Ha TBepIABIX afcopOeHTax. DaKToOpkl, BIUAIONINE HA BEIMUUHY
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.




Tema 7. CBoiicTBa AUCIIEPCHBIX CUCTEM

BbpoyHnoBckoe nBuxenue, nuddysus u ocMoruyeckoe aaBieHue. CequMEHTAIlOHHAs YCTOMYUBOCTh U
CeIMMEHTAIMOHHOE paBHOBecHE. YIbTpaleHTpudyra u ee MprUMEHEHUE JIsl UCCIICOBAHUS KOJITTOUTHBIX
cucteM. PaccesHue U mNoOrIonieHUWE CBETa. YJIBTPAMUKPOCKONUS U JSJIEKTPOHHAs MHUKPOCKONUS
KOJUTOMAHBIX cucteM. Omnpenenenue (Gpopmbl, pa3MepoB U MHIEIUIIPHON MacChl KOJUIOWIHBIX YACTHII.
MexaHu3M BO3HUKHOBEHUS JIEKTPUUECKOTO 3apsiaa KOJJIOUIHBIX YaCTHII.

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 METOJbl pacueTa KOHLIEHTPALUHU: METOJ I'paJlyMpOBOYHOro rpaduka, METOJA 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.

[Tonstne o mnonsporpaduu. TBepnodazubie snexTponbl. Bomsrammeporpammel.  OmpeneneHue
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 15. TutpumeTpruecKuil aHAIN3

1. JIaboparopHubie paboTel Ne2. KucnoTHo-ocHOBHOE THUTpoBaHue «OmpeseneHue CoAepX aHUs KHCIOT
METOJIOM HEUTPATU3ALIAN

2. Jlabopatopubie paboTel Ne3. OKMCIMTEIbHO-BOCCTAHOBUTEIbHOE THUTpoBaHME: «OmpeneneHue
conepxanus xenesa (1) B pactBopa nmepMaHraHATOMETPUUYECKHUM METOIOM

3. JIaGopatopusbie paboTsl Ne4. Kommnekconomerpust: «Onpeznenenue coaepxanus nonos (Ca2+, Mg2+,
Cd2+, Zn2+) meTaioB B pacTBOPE KOMITJIEKCOHOMETPUIECKHM METOOM.

4. KosokBUYM (TeCTUPOBAHKE) IO XUMUYECKUM METO/1aM aHaJIM3a.

Tema 16. OniTnueckue METOIBI aHAITU3A

1. JTaboparopHas pabota Ne5. OnTruueckue METO bl aHATTN3A.
2. KomiokBuyM (TeCTUpOBaHHUE) 1O ONTUYECKUM METOaM aHaIM3a

Tema 17. SJ'ICKTpOXI/IMI/I‘-ICCKI/IC METOJbI aHAJInU3a

1. JTabopaTtopHas pabota Ne6. DIeKTpOXMMHUECKHE METO/IbI aHAIH3A.
2. KomnokBuyMm (TectupoBanue) no 9XMA.

7.3. Coneprxanre caMOCTOSITEIIbHONU PabOThI




Tema 1. DreMeHThI XMMUYECKOM TEPMOIMHAMUKHI
XHUMHYECKOE PAaBHOBECHE

Tema 2. KuHeTHKa XMMHUYECKUX PEaKIMil U KaTaJIn3
KuHernka XuMHYECKHUX peaKIui

Tewma 3. CBoiicTBa pa30aBIeHHBIX PACTBOPOB.
CBoiicTBa pa30aBIEHHBIX paCTBOPOB

Tema 4. D51eKTpONPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB.
PactBOpBI 251€KTPONIUTOB

Tema 5. DIEKTPOABUKYIIME CUITBI U SJIEKTPOAHBIC TOTCHIUAIBI.
DeMEeHTHI 3JIEKTPOXUMUHI

Tema 6. [IoBepXHOCTHBIE SIBICHUS
ITpumeHeHue aicOpOEHTOB B MUIIIEBOI TPOMBILUIEHHOCTH.

Tema 7. CBoiicTBa JUCHEPCHBIX CUCTEM
CBoiicTBa KOJUIOMIOB

Tewma 8. [IoBepXHOCTHO aKTHBHBIC BEIIECTBA
[Ipumenenue [TAB B nuiiieBoil IpOMBIIIIIEHHOCTH.

Tema 9. Cycnienzuu. Omynbcuu. [lopomku
OMyJIbraTophbl B MUIIEBOW TPOMBIIIJIEHHOCTH.

Tema 10. BeicokomMoJIeKyJIIpHbIE BEIIECTBA
[IpuMeHeHne moaMMeEPOB JIJIst CO3aHuUsI HEOOXOAMMOM CTPYKTYPhI MUIIEBBIX MTPOTYKTOB.

Tema 11. BBeaeHue B aHAIUTHYECKYIO XUMUIO. TeopeTUUECKHE OCHOBBI AHAIUTUYECKOW XUMUU
1. 3yueHue JEeKIIMOHHOTO MaTepuaia U peKOMEHI0BaHHOU JIUTEPATYPHI.

2. IloaroroBka TBopueckoro 3aaanus Nel "['moccapuii”

3. [loaroroBka TBopueckoro 3aganust Ne2 "Ilepconanun"

4. BeimonHeHUe KOHTPOIBHOM paboThI

Tema 12. MeToapl pa3feseHus U KOHIIEHTpUpPOBaHus BemlecTB. KauecTBeHHbIN XUMUUECKUN aHaAINU3
1. 3y4yeHne NeKIMOHHOTO MaTepuaa U PeKOMEHJOBaHHOM JINTEPATypBI.

2. IloaroroBka k pabopaTopHoit padote Nel.

3. Pemenue 3anaun "HyBCTBUTEIBHOCTh AHATUTUYECKHUX PEAKIIMN".

Tema 13. KonnyectBeHHbIN XuMudeckuii anaian3. CriocoObl pacueTa KOHIEHTpaluu
1. 3y4yeHue NeKIIMOHHOIO MaTepuaia i peKOMEHI0BaHHO! JIUTEPaTypBhI.
2. Pemenue 3anaun "Pacyer koHueHTpaunu B KXA".

Tewma 14. I'paBuMeTpryecKuil aHAIN3
N3yuyenue NEeKIUOHHOIO MaTepralla U PEKOMEHIOBAaHHOM JINTEPATYPHI.




Tema 15. TurpumeTpuueckuii aHajIn3

1. M3y4yeHure NeKIMOHHOI0 MaTepuasa U PEKOMEHAOBAaHHOW JIUTEPATYPhI.

2. [ToarotoBka k 1abopatopHbiM pabotam NeNe 2, 3, 4.

3. Brmonnenue pacueTHo-rpadudeckoii padorel Nel. IlocTpoeHuwe KpHBOW KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

4. BemmonHenue pacyeTHo-rpaduyeckor  pabotel  Ne2. IlocTpoeHue KpPUBOM  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBLHOI'O TUTPOBAHUSI.

5. [loaroroBka K KOJUIOKBUYMY [0 XUMUYECKUM METO/aM aHAIH3a.

Tema 16. OnTHueckye METOIELI aHATIN3a

1. 3yueHue NeKIMOHHOI0 MaTepuaia U peKOMEH/I0BAHHOU JIMTEPATYPHI.
2. IlogroroBka k abopaTopHoit paboTe Ne5.

3. [loaroroBka K KOJIOKBUYMY IO ONTUYECKUM METOJIaM aHaJIu3a

Tema 17. DneKTpoOXUMHYECKUE METO/IbI aHAJIHU3A

1. 3y4yeHue NeKIIMOHHOTO MaTepuaia i peKOMEHJOBaHHON JIUTEPATypBHI.
2. IloaroroBka K gabopaTopHoit pabote Neb.

3. IloaroroBka k KoyulokBuymy 1o OXMA

7.3.1. IlpuMepHBIe BONPOCH IJIs1 CAMOCTOSTEIBHOM MOTOTOBKH K 3a4€Ty/9K3aMEeHY
[Tpunosxenue 1.

7.3.2. llpakTuyeckue 3aJaHHUs 1O JUCHUIUIMHE JUII CaMOCTOSITEIbHONH MOJTOTOBKH K
3a4eTy/IK3aMeHy
[Tpunosxxenue 2.

7.3.3. Ilepeuyenb KypcoBbIX paboT
He npexgycmorpeHo.

7.4. DneKTpoHHOE MOPT(OINO 00YHAIOLIETOCs
Pa3meniarorcst BBIOTHEHHBIE KOHTPOJIBHBIE PA0OTHI.

7.5. MeTtonuyeckue peKoOMEHIAlUHY M0 BHITOJHEHUIO KOHTPOJIbHOM paboThI
[Tpunosxenue 6.

7.6 Metoanyeckre peKOMEeH/IalluH 110 BBIIIOJIHEHUIO KypCOBOI pabOThI
He npexgycmorpeHo.




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 WHAUBHUIYaIbHOMY 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 y4eOHbIE ayTUTOPUM 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.



