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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
oOpa3oBanus - OakanaBpuar o HanpapieHuto moAroToBku 19.03.01 buorexHomorus
(mpuxa3z Muno6praayku Poccun ot 10.08.2021 1. Ne 736)

I1C

1. HEJIb OCBOEHUSA U CHUIIJIMHBI
(dbopMUPOBaHHE HAYYHOTO MHPOBO33PEHHS W IMOATOTOBKA CHEIMAIMCTOB B O0JIACTH MHIIEBBIX
OMOTEXHOJIOTHI, B TOJHONW Mepe BIAACIOIIMX TEOPETHUECKUMU OCHOBAMM AaHAJTMTUYECKOW XUMHH,
MMEIOIIUX HABBIKH MCIIOIH30BAHMS KJIACCHUECKUX U MHCTPYMEHTAIBHBIX METOIOB aHAJIN3a M CIIOCOOHBIX
IIPUHUMATh Y4aCTUE B AHAJIMTUYECKOM KOHTPOJIE TUIIEBBIX IIPOU3BOJICTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuumirHa OTHOCUTCS K 0a30BOM yacTu y4yeOHOro IIaHa.

3. OFBEM JUCHHUIIVIMHbI

Yacos
KonraxrtHas pabora .(mo CamocrosTenb
y4.3aH.) Has pabora
TIpomexyTouHBIA KOHTPOIL [ Beero 3a B TOM UHCIIE 3.e.
ceMecTp JlaGoparo | moaroroska
Bceero HCKHHH pHBIE KOHTPOJIBHBIX U
KyPCOBBIX
Cemectp 3
3auer ¢ oueHKoii 144 | 112 | 56 | 56 32 4
Cewmectp 4
DK3aMeH 180 126 54 72 18
324 238 110 128 50 9

4.lIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA OITOII
B pesynbrate ocBoenuss OIIOII y BBIMyCKHHMKA JOMKHBI OBITH CPOPMHUPOBAHBI KOMIIETEHLUH,
ycraHoBieHHbIe B cooTBeTcTBUU PT'OC BO.
Ob6menpodeccuonansubie komrereHuu (OIK)

[udp 1 HaumMeHoBaHNE

NuaukaTopel JOCTHKEHUS KOMITETCHIIUN
KOMIIETCHIINU

OIIK-1 Cmocoben wu3zyudars,|U/1-1.0I1K-1 3naer ¢dyHIaMeHTaNbHbIE TOHATHS, 3aKOHBI U MOJIENH
aHaJIN3UPOBATh, KJIACCUYECKON U COBPEMEHHOM OMOMOTUH, PU3NKH M XUMHUH ISl PELICHUs
MCIOJIb30BaTh OMOJIOrMYECKHE |pa3IuyHbIX 3a/1a4, B TOM YUCIIE MPUKIaIHbBIX

00BEKTHI U IIPOLIECCHI,
OCHOBBIBasICh Ha 3aKOHaxX H
3aKOHOMEPHOCTSX
MaTeMaTHYeCKHUX,
GU3NYECKUX, XUMHUYECKUX H
OMOJIOTHYECKUX HAyK U UX
B3ANMOCBA3AX




OIIK-1 Cmnocoben wu3y4arts,
aHAJIM3UPOBATh, UCITOJIb30BATh
OHOJIOrHMYeCKUe OOBEKTHI U
MPOIIECChI, OCHOBBIBASCH Ha
3aKOHaX M 3aKOHOMEPHOCTSIX
MaTeMaTHYECKUX,
(GU3NYECKUX, XUMHUYECKUX U
OMOJIOTMYECKMX HAyK M HX
B3aMMOCBSI3IX

N-2.0IIK-1 YMmeer cTaBuTh 3324l U HAXOAUTh ONTUMAJIBHBIE IMyTH UX
peIIeHUs, aHATM3UPOBATh TIOJYUCHHBIE PE3YJIbTATHI

N/1-3.0IIK-1 Bnageer meTogaMu MOJIETUPOBAHUS, AaHAJIOTUIM, METOJaMu
TEOPETUYECKOTO U IKCIIEPHUMEHTAIBLHOTO UCCIICIOBAHMS

OIIK-7 CrocobeH mpoBOAUTH
AKCIIEPUMEHTAJIbHbBIC

HCCIENOBAHUS M HCIBITAHUS
o 3aJJaHHOMI METOJNKE,
HaOMIOJCHUS W HW3MEPEHUS,
o0OpabaTsiBaTh u
WHTEPIPETUPOBATH

AKCIIEPUMEHTAJIbHBIC JaHHbBIC,
MPUMEHSSI  MaTeMaTHYECKHUE,

¢busnveckue, ¢buznko-
XUMHUYECKHUE, XUMHUYECKHUE,
OMOJIOTrHYEeCKHE,

MI/IKpO6I/IOHOFI/I‘IeCKI/Ie MCETOABI

NJ-1.0IIK-7 3HaTh: SKCHEPUMEHTAIbHBIE U aHAJTUTUYECKHUE METOJbI
MIPOBEICHUS MCCIICIOBAHUM U UCIIBITAHUHN TPHU pa3pabOTKE HOBBIX BUJIOB
OMOTEXHOJIOTHYECKOM IMPOTYKIIH

N-2.0IIK-7 YMeTh: mpOBOIUTH SKCIEPUMEHTAIbHBIE MCCICIOBAHUS B
00JIaCTH MHUIIEBBLIX TEXHOIOTUI




OIIK-7 Cnocoben npoBoauts(UJ1-3.0I1K-7  Bnagers  HaBblkaMu  OOpabOTKM W aHajiM3a

AKCIIEPUMEHTAIBHBIC IKCIEPUMEHTAIBHBIX JTAHHBIX C Y4YETOM, TPUMEHSSI MaTeMaTHUYeCKHe,
UCCJICIOBAHMS ¥ UCTIBITAaHHA 110|pU3NUecKre, (HU3UKO-XMMHUYECKHE, XHMHUYECKHE, OHOJIOTHYECKHE,
3aJaHHOHN METO/HKE, [ MUKPOOHOJIOTHYECKUE METOIbI

HAOMIOACHUS W HM3MEpeHwus,

0o0pabaThIBaTh u

UHTEPIIPETHPOBATh

OKCIICPUMCHTAJIBHBIC JaHHBIC,
IIPUMCEHA MaTeMaTHYCCKHC,

¢dusnueckue, ¢dusuko-
XUMUYECKHUE, XUMUYECKHUE,
OHoJIOruYecKue,

MI/IKpO6I/IOJ'IOl"I/ILIeCKI/IC MCTOAbI

5. TEMATHYECKHM ILIAH

Yacos

KonrakTHas pabota (1o y4.3aH.)

Tema Bcero Camoct Komtpos
HaumenoBanue Tembl " | camocrosiTenbH
4acoB Jla6oparop | Ipaktuuec | pabora o
Jlexkun 0ii paboThI
HBIC KHEC 3aHATUA
Cemectp 3 144
Tema 1. |DneMeHTBl XUMUYECKOHN TepMoauHaMuku [ 20 5 8 7
Tema 2. |Kuneruka xumuueckux peakuuii  u| 20 6 7 7
Tema 3. [CBoiicTBa pa30aBICHHBIX PACTBOPOB. 6 6
DneKTPONPOBOAHOCTh acCTBOpPOB
Tema 4. POTIPOBO PactBopPoBl 914 | 6 8
AJIEKTPOJIUTOB.
DNEKTPOABUKYIIHE CUITBI H DJICKTPOTHBIC
Tema 5. POABIEYIH poA 14 | 6 8
MOTEHIIUAIBL.
Tema 6. |[ToBepXHOCTHBIE SIBICHUS 20 6 8 6
Tema 7. [CBoiicTBa JUCIIEPCHBIX CUCTEM 14 6 8
Tema 8. [[IoBepXHOCTHO aKTHBHBIE BEILIECTBA 4 4
Tema 9. [Cycnenszuu. Omynbscuu. [lopomkn 11 5 6
Tema 10. |BricokoMomneKysipHbIE BEIIECTBA 21 6 9 6
Cemectp 4 144
BBeneHne B aHANIUTUYECKYH) XUMHUIO.
Tema 11.|TeopeTndeckrie OCHOBBI aHATUTHYECKOH| 9 7 2
XUMHH
MeTto bl paszneneHus u
Tema 12.|KOHUEHTPUPOBAHUS BemecTB.| 25 8 15 2

KauecTBEHHBIN XUMAYECKUH aHAIIN3

KonnyecTBEHHBIIT XUMHUYECKUIT aHaJIN3.
Tema 13. 10 8 2
CriocoOsI pacueTa KOHIIEHTpAIHH

Tema 14.|['paBumeTprueckuii ananmms 26 8 15 3

Tema 15.|TutpuMeTpruecKkuii aHaJIN3 25 7 15 3

Tema 16.|OnTnueckre MeTOABI aHAIN3A 26 8 15 3




Tema 17.|2neKTpoXUMHUYECKHE METO/IbI AHATIN3a 23 8 12

6. ®OPMbI TEKYIIET'O KOHTPOJISI K TIPOMEXYTOUYHOM ATTECTAIIUMA

HIKAJIBI ONEHUBAHUSA

Paszgen/Tema

Buna orieHouHoro
cpeacTBa

Omnucanue oLeHOYHOI0 cpeacrsa

Kpurepunu
OLICHUBAHHUS

Texymmit koHTpOab (IIpunoxenue 4)

Tect 1 (mpunoxenue

ITo 1 Gamry 3a

Tema 1.1 2) 20 BompocoB ¢ 4 BapuaHTaMU OTBETOB KaXKIBIA
MIPABWJIbHBIN OTBET
ITo 1 6ammy 3a
Tect 2 (mpunoxeHue M
Tema 1.2 2) 20 BonpocoB ¢ 4 BapraHTaMH OTBETOB KaXK Il
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tect 3 (mpunoxenue M
Tema 1.3 4) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaXK Il
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tect 4 (npunoxenue M
Tema 1.4 2) 20 BonpocoB ¢ 4 BapraHTaMH OTBETOB KaXK 1IN
IIPaBUJIbHBIN OTBET
ITo 1 6amry 3a
Tect 5 (mpunoxenue M
Tema 1.5 2) 20 BompocoB ¢ 4 BapraHTaMH OTBETOB KaXK Il
IIPaBUJIbHBIN OTBET
ITo 1 6amny 3a
Tect 6 (nmpuinoxenue o
Tema 1.6 2) 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB KaXKIbIN
MPABWJIbHBIN OTBET
ITo 1 6amny 3a
Tect 7 (mpuioxenue o
Tema 1.7-1.8 4) 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB KK JIbII
ITPaBWJIbHBII OTBET
ITo 1 Gamny 3a
Tect 8 (mpunnoxenue o
Tema 1.9-1.10 2) 20 BonpocoB ¢ 4 BapuaHTaMH OTBETOB KaXKIbIN
IIPaBWIBHBII OTBET
KonrponsHas pabora
Tema 1.11 3amanue 1 MaKCUMyM 5 0ajioB
(ITpunoxenue 4)
KonrponsHas pabora
Tema 1.12 3agaHue 2 MaKCUMyM 5 6aioB
(ITpunoxenue 4)
KonrponsHas pabora
Tema 1.13 3aganue 3 MaKCUMyM 5 6aioB
(ITpunoxenue 4)
KonTponbnas pabota
Tema 1.14 P P 3ananue 4 MaKkCUMyM 5 6aiioB
(ITpunoxxenue 4)
Tecr.
. ITo 1 Gamty 3a
TutpumeTpuuecKuit M
Tema 1.15 AHAIHS 15 BOIIpOCOB € BapraHTaMH OTBETOB KK JIbII
IIPaBWIbHBII OTBET
(ITpunoxenue 4) P
Tect. OnTHueckue ITo 1 Gamty 3a
Tema 1.16 MeTo bl aHam3a (10 BompocoB ¢ BapuaHTaMU OTBETOB KaKIBIN

(ITpunoxxenue 4)

HpaBHHBHLIfI OTBECT




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.
buner nist 3auera ¢ |15 OGuneToB mo 25 BOMPOCOB.
3 cemectp . 0
(320) OLIEHKOM B xaxxnom Gumitere 15 TeopeTndeckux Bompoca 50-100 %
(mpunoxkerue 5) |u 10 mpakTHUECKUX 33 aHUM.

OIIMCAHHUE IKAJI OHNEHUBAHUA

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

[Tokazarenb pelTUHra Mo KaXKAOW AUCLUUIUIMHE BBIPAXKAeTCA B MPOIEHTAX, KOTOPBIM 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
CUCTEMOU OLIEHKH Y4eOHBIX JOCTH)KCHU B IIpoIlecce 00YUESHHs 110 JaHHOM TUCIUTUINHE.

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 MEPOTIPUSATHH, 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. Mcnons3yercs S-0amnpHas cucteMa olieHnBaHusA. O1ieHKa paboThl
CTYJICHTA 1O OKOHYAHHIO JHUCHUIUIMHBI (YacTH TUCIUIUIMHBI) OCYIIECTBISICTCS IIPENoIaBaTeieM B
COOTBETCTBUH C pa3pabOTaHHON MM CHCTEMOM OIICHKH JOCTHKEHUH CTYAEHTa B Ipolecce 00ydeHHs Mo
naHHOW nuctuiuimHe. [IpoMexyTodHasi aTTecTalus TaKKe MPOBOJUTCS 1O OKOHYAHHUIO (hOPMHUPOBAHHS
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, 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,
JITOPUTMU3ZUPOBATH, 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. DreMeHTH XMMUYECKOW TEPMOIMHAMUKHI

[Ipeamert u meTonbl TepMOAUHAMUKHI. CUCTEMBI: U30JMPOBaHHBIE, 3aKPHIThIE U OTKPHbITHIE. [lepBoe Havano
TepMoarHaAMUKH. 3aKkoH ['ecca u ero crnenacteus. Y pasuenue Kupxroda. Bropoe Hagano TepmoanHaMuk.
Outponusa. DHeprust [ u66ca u sneprus ['enbmromnsia.

Tema 2. Kunetnka XuMU4ecKUX peakuil U KaTaau3

[IpenMeT XMMHUYECKON KMHETUKU. Peakuuy M30JIMPOBAHHBIE U CIIOKHBIC, TOMOT€HHBIE H IE€TEPOr CHHBIE.
CKOpOCTh peakiuy ¥ METOJIbl €€ U3MEpPEeHUs. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT PA3TUYHBIX (DaKTOPOB.
3aKOH JEHCTBYIOIIMX Macc. MOJEKYJIIpHOCTh M IOPSINOK PEaKLUUU. YPAaBHEHUS KUHETHKH DPEaKIMU
IepBoro mopsaka u Broporo nopsaka. Ilepuoa momynpespaimenus. OnpeneneHue nopsiaka peakluu.
TemnepatypHblit KOAPPUIHEHT CKOPOCTH peakuuu. Teopus akTUBHBIX OMHAPHBIX COyAApeHUN. DHeprus
akTuBauuu. YpaBHeHHE AppeHuyca. CBs3b MEXKIY CKOPOCTbIO PEAaKLMU M DSHEprueil axkTHBALUHU.
Omnpenenenue >Hepruu aktupanuu. Crepudyeckuil ¢pakrop. [loHsTHE O TEOPUU NEPEXOAHOTO COCTOSIHHUSA.
CroxHBIE peakIiy: MapauiesibHbIe, TOCIe0BaTeIbHbIe, 00paTUMbIE, COTPsDKEHHBIC. LlenHbie peakuuu.
doroxumuyeckue peakiuu. OcoOEHHOCTH TeTepOTreHHBbIX peakiuil. ['oMoreHHslii katanu3. MexaHusm
JEMCTBUS KaTalu3aTOPOB. DHEPrUsl aKTUBALMU KAaTaJIUTUUYECKUX peakuuii. KncioTHo-0CHOBHOM KaTaius.
I'ereporennslii katann3. MyJbTUIIIETHAs TEOpHUs TETEPOreHHOTO KaTallu3a, Teopus aHcaMmOeH.
Topmorkenue xumuyeckux peakuil. UHruouTopsl.

Tema 3. CBoiicTBa pa30aBiI€HHbBIX PACTBOPOB.

CoiicTBa pa30aBIICHHBIX PaCTBOPOB.

OTHOCHTENbHOE TIOHMKCHUE aBIICHUS Mapa, MOHIKCHHWE TEMIIepaTypbl 3aMep3aHvs W TIOBBIIICHHS
TeMIepaTypbl KuneHus, ocMoc. OCMOTHYECKOE AaBJICHHE pa30aBICHHBIX PacTBOPOB HEDJIEKTPOJIUTOB.
Kpuomerpuss u s0ymuomerpusi. B3amMOCBsI3p MEXIy OCMOTHYECKHMMH CBOWCTBAMH PacTBOPOB.
OcMmoTHueckue CBOWCTBA Pa30aBICHHBIX PACTBOPOB AJIEKTPOIUTOB. M30TOHMYECKMH M OCMOTHYECKUI
KO3 PHUIIHEHTHI.

Tewma 4. D11eKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

Teopust pacTBOpoB cuibHBIX 3yekTponuToB Jlebas u Xrokkens. [lonstue o0 HOHHOM aTMocdepe.
AKTHUBHOCTh MOHOB M €€ CBs3b C KoOHIeHTpamueil. KosdhduimenT akTUBHOCTH U 3aBHCHUMOCTH €ro
BEJIMYMHBI OT 001N KOHIICHTPAIIUHU SJIEKTPOJIUTOB B PACTBOPE. DIACKTPOIUTHUECKAS JUCCOIIUAINS BOJIBI.
HNonnoe mnpousBenenne Boabl. Bomopoanslii mnokaszatens. Meroasl omnpenenenuss pH pactBopos.
N3mepenne  cOMpoOTHUBIEHHMS  MPOBOAHUKOB  BTOPOro  psiAa. YJedabHas W SKBUBAJICHTHAA
AIEKTPONPOBOAHOCTh. 3akoH Kombpayia He3aBHCHUMOTO JBIKEHHUS HMOHOB. KOHAYKTOMETpHUYECKOe
oTpesieNieHUe CTENEHN W KOHCTAHThl MOHM3AIMH CJIa00r0 AJIEKTPOINTA, HOHHOTO MPOU3BEIECHUS BOJIBI,
JJIEKTPONPOBOAHOCTH CHJIBHOTO 3JIEKTPOJIUTA, PACTBOPUMOCTH MAajO PACTBOPUMBIX SJIEKTPOJIMUTOB,
KoHnykromeTprueckoe TUTPOBAHUE U €r0 IPUMEHEHUE.

Tema 5. DneKTpoABMKYIIME CUIIBI M 3JIEKTPOJHBIE TTOTEHIIUAIBI.

Bo3HukHOBEeHHE cKayka MOTEHLMalla Ha TpaHule MeTaul-pacTBop. OOpaTUMbIe 3JEKTPOJIbl MEPBOrO U
BTOpOro poja. YpaBHeHue HepHcTa. DNEKTpOIbl: BOJOPOIHBIN, XJIOPCEPEOPSIHBIA, CTEKJISTHHBIM.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE IOTEHIMANIBI. XUHTUAPOHHBIN 371eKTpoJ. MHIMKATOPHBIE 3JIEKTPOBI
1 2JIEKTPOJIbl cpaBHEeHMS. [loTeHnmoMeTpruyecknii Metoa onpeaenenns pH.

VYcnoBus MpOTEKaHUs XMMUYECKON PEAKIMM 3JIEKTPOXUMHUYECKUM MYyTEM. DJIEKTPOXUMHUYECKas siYehKa.
Onexrponus. [oasporpadusi.

Tema 6. [ToBepXHOCTHBIE ABIECHUS

IToBepxHOoCcTHBIE siBiIeHHs. [IOBEpXHOCTHAss HHEPrUs U MOBEPXHOCTHOE HATsKeHHE. [IoBEpXHOCTHO -
aKTHBHBIE, TIOBEPXHOCTHO - WHAKTUBHBIE BemlecTBa. [loBepxHOCTHass akTuBHOCTH. [IpaBuno /lrokio -
Tpay6e. YpaBuenue ['u66ca. AncopOrusi Ha TBepIABIX afcopOeHTax. DaKTOphl, BIUAIONINE HA BEIUUUHY
ancopOuuu. YpaBHenus @peitnnnuxa u JlbHrmiopa. OkBHBaJieHTHas W u30upareiabHas aacopOnus
CHIBHBIX 3JekTponuToB. IlpaBuno IleckoBa - @asHca. HMonooOmeHHas aacopOuus. VOHUTHL
Knaccudukanus nonutos. SIBnenue cMaunBanus. Kpaesoit yron. Teriora cMmaunBaHus.




Tema 7. CBoiicTBa AUCIIEPCHBIX CUCTEM

BbpoyHnoBckoe nBuxenue, nuddysus u ocMoruyeckoe aaBieHue. CequMEHTAIlOHHAs YCTOMYUBOCTh U
CeIMMEHTAIMOHHOE paBHOBecHE. YIIbTpaleHTpudyra u ee MpUMEHEHHE ISl UCCIICTOBAHMSI KOJLTOUTHBIX
cucteM. PaccesHue U mNoOrIonieHUWE CBETa. YJIBTPAMUKPOCKONUS U JSJIEKTPOHHAs MHUKPOCKONUS
KOJUTOMAHBIX cucteM. Omnpenenenue (Gpopmbl, pa3MepoB U MHIEIUIIPHON MacChl KOJUIOWIHBIX YACTHII.
MexaHu3M BO3HUKHOBEHUS JIEKTPUUECKOTr0 3apsiaa KOJJIOUJIHBIX YACTHII.

CtpoeHue JBOMHOTO AJIEKTPUUECKOTO CJIOS: MUIEIIA, fA]Ipo, rpaHyia. BiusHue 3JI€KTpOIUTOB Ha
BEJIMYMHY 3JEKTPOKMHETUYECKOr0 TOTEHIUaNa. OIEeKTPOKMHETUYECKUE SBICHUS. OiekTpodopes.
OnexkrpodopeTnueckue  METOABl  HCCIEeNOBaHMs.  DiekTpoocMmoc. Ilpaktuyeckoe mpuMeHeHue
anekTpoocMoca. KuHeTmdeckas W arperatuBHasi yYCTOMYMBOCTh KOJUIOMJIHBIX PacTBOPOB. PDakTopbl
ycroiunBoctu. Koarymsmus memienHnas u Obictpasi. [Topor koarymsiuu, ero omnpenenenue. [IpaBuma
lapau n Wyneue. YepenoBanue 30H koaryasiuu. Koarymnsaius 301ei cMeCsiIMU 3JIEKTPOIIUTOB.

Tema 8. [IoBepXHOCTHO aKTHBHBIE BEIIECTBA

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

MIIAB; Mbuta, nerepreHTsl W TaHUIbL. MurnemnoodpazoBanue B pactBopax MIIAB. Kpurtuueckas
KOHIIEHTpalMs MUIEITI000pa3oBanus u ee onpeaenenue. ComoOumu3amnus.

Tema 9. Cycnenzuu. Omynbeuu. [lopomiku

ITonmyyenue u coiictBa cycnen3uil. CenumenTtanus u ¢aoranus cycrnen3uid. [Tactel. Omynbcun. Metoibl
MOJTyYCHUSI U CBOWCTBA. THIBI AMYIbCHUH. DMYNbraTopbl ¥ MEXaHu3M ux aercTBus. OOpamenue ¢as
OMYJIbCUHU. ArperatuBHas yCTOMYMBOCTh M €€ HapylieHus. Duoxkynsauus u koanecueHuus. CpolicTsa
BBICOKOKOHIIEHTPUPOBAHHBIX AMyibcuid. Ilpumenenune osmynbeuii u  cycnensuit  Kimaccudukars
aspo3oiiell. [Tomyuenue aspozoneii. MoseKyIApHO-KMHETUYECKHE CBONMCTBA adpO30JIEH. DIIEKTPUUECKHE
cBoiicTBa. Pa3pymienue a’pozoneit. [I[pumenenue asposzoseil. [lopomrku u ux cpoiictBa. CMEMIMBaEMOCTh U
rpanynupoBanue. Pacnbuisiemocts. [lonstue o "kumsiem cioe".

Tewma 10. BeicokomMoJieKyIIpHbIE BEIIECTBA

Knaccupukanus BMC. Crpyktypa u  (QopMa MaKpOMOJNEKY]I M THUIBI CBA3M MEXAY HHUMH.
Kpucrammuueckoe u amopduoe cocrosane BMC. CrekinooOpa3Hoe, BBICOKOIJIACTHUECKOE H
BA3KO-TeKy4yee cocTosiHue mnonuMepoB. HaOyxanue u pactBopenue BMC. Mexanusm, HaOyxaHus.
Tepmoaunamuka HaOyxanus u pactBopeHuss BMC. BuusiHue pa3znnyHbix (aKTOpPOB Ha BEIUMYHUHY
HaOyxaHus. Bsskocts pactBopoB BMC. Mertoabl omnpeneneHuss MOJEKYISIPHOW Macchl MOJIMMEPOB.
CrpykrypooOpa3zoBanue. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTb CTPYKTYpOOOpa3OBaHMSL.
MexaHU3M CTPYKTYPOOOpa30BaHuUS.

Tema 11. BBeneHue B aHATUTHYECKYIO XUMUIO. TeopeTHYECKHEe OCHOBBI AHAIUTUYECKOW XUMUU
[IpenMer anHanuTHyecKOM XMMHHU. 3alayd, peliaeéMble aHAIUTUYECKOW XuMued. OCHOBHbBIE HMOHSTHS
AHAJIMTUYECKOM XHMMHUHU: METOJ| aHaJlIM3a BEIIECTBA, METOJAMKA aHalW3a, KAauyeCTBEHHBIM AaHaJIM3,
KOJINYECTBEHHBI aHAJIN3, UHCTPYMEHTAJIBHBIN aHAIW3, 3JEMEHTHBIM aHAJIW3, MOJEKYJSPHBIA aHalu3,
(dazoBbIil aHaTN3

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

PaBHOBECHE B TOMOT€HHOM CUCTEME.

Boruucnenne BogopoaHoro nokaszatens (pH) A pa3nuuHbIX TUIOB 3JEKTPOJIUTOB (CHIIbHBIE KUCIOTHI U
OCHOBaHMSI, CJIa0bIe KUCIOTH 1 OCHOBAHMS, PACTBOPHI THAPOIU3YIOLTUXCS COJIEH ).
OxucnurensHo-BocctaHoBuTenbHbIe (OB) paBHOBecus. OB-cuctembl. OB-noTeHIIMaNb

PaBHOBecHE B reTepOreHHON CUCTEME pacTBOP-OCaI0K.

PactBopuMocCTh, mNpoOW3BENECHHE PACTBOPUMOCTH. BpluKCleHWE PAaCTBOPUMOCTH TIO  BEIMYUHE
MPOU3BEJICHUS] PACTBOPUMOCTH. DaKTOpbI, BIUAIONIME Ha PAcCTBOPUMOCTh ocajka. JleiicTBrue
OJTHOMMEHHOI'0 UOHA.




Tema 12. MeTozs! pa3aeneHus U KOHIIEHTPUPOBaHUS BellecTB. KauecTBEHHbIH XMMHUECKUN aHAIIN3
Knaccugukanus MeTo 0B pa3iesieHus 1 KOHIEHTPUPOBaHUA. MeTo bl HCIIapeHusl, 030JI€HNUs, OCAXKAECHUS,
COOCaX/ICHUS, KPUCTALUTU3AIMH, SKCTPAKINU, N30HpaTeabHOl aacopOuu. OcaxIeHHe U COOCaXICHUE
KaK METOZbl KOHLICHTPUPOBAHUS U Pa3/IEICHHUS.

AHanuMTHYECKHE TPU3HAKM BEIIECTB W aHAJIUTUYEeCKHe peakumu. Kraccupukanus aHaIMTHYECKUX
peakuuii. TpeOoBaHUS K aHATUTUYECKUM PeaKLUsAM. XapaKTepUCTUKA YyBCTBUTEIBHOCTU aHATUTUYECKUX
peaKuui.

AnanuTHueckue KiaccupUKalMy KaTHOHOB IO TPYIIaM: CepoBONOpoJHas (cyibduiaHas), aMMHauyHO-
docharHast, kKucnoTHO-ocHOBHass. CepoBOAOPOAHONM METOA  aHajW3a, TPYNIOBBIE PEAKTHBHI.
XapaKkTepUCTUKAa KAKIOW M3 AHAIMTUYECKUX TIPYNI KAaTHOHOB. KadecTBEHHbIE pEaKLMM KATHOHOB.
JIpoOHEBIi U cUCTEeMaTHYECKUN aHAIU3 KAaTHOHOB.

AHnanuTuyeckass Kiaccu(UKaluus aHHOHOB II0 CIIOCOOHOCTH K OOpa30BaHUIO MallOpaCTBOPHUMBIX
COeIUHEHUI. ['pynIoBele peakTHBBI HA AHUOHBI. XapaKTEPUCTHKA AHAJUTUYECKUX TI'PYII aHUOHOB.
KauecTBeHHbIE peakiuy 0OHapyKeHUs1 aHUOHOB. CUCTEMaTUUECKUN aHAJIU3 AaHHOHOB.

Tema 13. KonnyectBenHblit XuMudeckuid ananu3. Crioco0bl pacyera KOHIEHTPAIH

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

OcHOBHBIE METOJbI pacueTa KOHLIEHTPALMHU: METOJ I'paJyMpOBOYHOrO rpaduka, METOJA CTaHIAPTHBIX
100aBOK, METOJ MOJIIPHOT'O CBOMCTBA.

Hcnonb3oBaHne METOJOB MAaTEMAaTUYECKOM CTaTUCTUKM B AHAIMTUYECKONM XHMMHUHU. METOIbl OLEHKHU
TOYHOCTH pe3yJIbTaTOB aHAIM3a (CpeaHee, TUCIEPCHsl, CTAaHJapTHOE OTKJIOHEHHUE).

Tema 14. I'paBuMeTprUyeCcKuil aHAIIN3

OcHOBHbIE TOHATHUSA TIpaBUMETpUYecKoro axanusa. Kiaccudukanus MeTOl0B I'paBUMETPUYECKOTO
aHayin3a (METOJ| OCaXKJIeHUs, METOJ OTTOHKHU, METOJ BblaeneHus). MeTto ocaxaeHus. OCHOBHBIE ATallbl
rpaBUMeTpHueckoro ompenenenus. Ocaxjaaemas U rpaBUMeTpuyeckas (BecoBasi) (Gopmbl; TpeGoBaHus,
npeabsBisieMble K 9TUM GopmaM. TpeOoBaHUS, MPEABIBISEMbIE K OCAIUTEII0, IPOMBIBHON KHIIKOCTH.
O06paboTka pe3yabTaTOB IPABUMETPUUYECKOTO aHAIM3A.

Tema 15. Tutpumerpuueckuii aHaau3

OcHOBHbIE MOHATHUS U KJIaCCU(PUKALIUIA METOJIOB TUTPUMETPUUECKOTO aHanu3a. TpeOoBaHus K peakiusM B
TUTpUMETpUYEeCKOM aHanu3e. [Ipsamoe, oOpatHoe U KOCBeHHOE TuTpoBaHHe. CrocoObl BBIPAKECHHS
KOHIIGHTpAllUi PAcTBOPOB B TUTpUMETpuUueckoM aHanu3e. CraHpapTuzauus pacTBOpoB. MHIuKaTtopsl
TUTPOBAHUS.

1 KucrnoTHO-0CHOBHOE TUTpPOBaHKE (METOA HEUTpaU3alllN ).

2 OKHUCIUTENbHO-BOCCTAHOBUTENBHOE TUTpOBaHKe. [lepmManranaromeTpus.

3 Kommnekcomerpuueckoe TuTpoBanue. KoMmiaekconoMeTpus.

Tema 16. OnTuyeckre METOAbI aHATU3A

1. MonkynsapHO-abCOpOIIMOHHBINA aHATN3

IBer u cmektp. OObenuHEHHBIH 3aKOH cBeronornomieHus byrepa-JlamGepra-bepa. Koaddunuent
norsoueHus ceera (k) u ko3 PUIMEeHT morameHust — MOJISPHBIN U yAETbHBIH. DOTOKOIOPUMETPHSL.

2. llongpumeTpruyecKkuii METOJ] aHATIU3A.

OnTuyecku akTUBHbIE BellecTBa. [loiydeHne MIOCKOMOISPU30BAHHOTO CBeTa. BpallieHue MiaockocTu
MOJIIPU3ALUU TUIOCKOMOISIPU30BAHHOTO CBETA U €r0 3aBUCHMOCTh OT Pa3IMYHbIX (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-abcopOumonnast cnekrpockonus (AAC). ChexkTpsl TOTJIOMIEHUS aTOMOB. 3aBHCHUMOCTH
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. Bombrammeporpammel.  OmnpesneneHue
KOHIIEHTPAIIMU TI0 METOTy CTaHAAPTHBIX 100aBoK. [IpsiMasi 1 HHBEPCHOHHAS BOJIBTAMHUIICPOMETPHSI.

2. IloTteHuuoMeTpUYECKUA MeTOJ aHainu3a. l[IpuHuuMn meToma MpsMOl MOTEHUUMOMETPUH. Y pPaBHEHHUE
Hepucra. [loTeHUHOMETpHYECKOE TUTPOBAHUE.

3. KonaykroMmerpuyeckuidi MeETOJ aHaidu3a. YJeIbHAs AJIEKTPOIPOBOJHOCTh, HOKBUBAJICHTHAs
3IEKTPONPOBOAHOCTD i MOJIsIpHAst ANEKTPONPOBOAHOCTh. [IpsimMas KOHJTYKTOMETPHSI.
Konaykromerpuueckoe TUTpOBAHUE.

7.2 ConeprxkaHue MPaKTHYECKUX 3aHATUN 1 1a00paTOpHBIX padboT

Tewma 1. Dy1eMEHTBI XUMUYECKON TEPMOIUHAMUKHI

Tepmoxumus.

JlaboparopHbie pabOTHI:

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

Tema 2. Kunetnka XuMU4ecKUX peakuil 1 KaTaau3

Kunernka xumuueckux peakuui. OnpenencHue 3HEPrUM aKTUBALMU KaTAJIUTUYECKOTO PA3JI0KECHUS
HEPOKCHIa BOJOPOJA.

PaccmarpuBaroTcs ciieyronie BONpochl:

Bnusiane Temmeparypsl Ha ckopocTh peakiun. IlpaBuno Bant-I'opda. Ypasaenne Appennyca. Teopus
aKTUBHOT'O COCTOSIHMS. DHeprus aktuBauuu. Karanus.

Tema 4. DneKTponpoBOIHOCTH PACTBOPOB JIEKTPOIHUTOB.

Omnpenenenne 31EKTPOIPOBOAHOCTH PACTBOPOB IEKTPOIUTOB.

PaccmaTpuBaroTcs ciaeayromue Bopoch:

Hucconnanus cnaObix 31ekTposnToB. CTENeHb AMCCOLMALUK. 3aKOH pa3BeJCHMs. YenbHas U
SKBMBAJIEHTHAs AJIEKTPONPOBOJHOCTb. 3aBUCHUMOCTD 3JIEKTPOIIPOBOJHOCTU OT KOHIEHTPALMU PacTBOpa.
DKBUBAJIEHTHAs JIEKTPONPOBOIHOCTH MTPU OECKOHEYHOM pa3Be/ICHUU.

Tema 5. DNEKTPOABMKYIIIUE CHIIBI U DJIEKTPOIHBIC TOTEHIIUAIBI.

Nel Ompenenenue 5IEKTPOABMKYIIEH CHJIBI U MaKCUMAIbHO-TIONE3HON paboThl METHO-IIMHKOBOTO
JJIEMEHTA.

No2 Onpenenenue NOTEHIIMANOB JIEKTPOIOB.

Ne3 Tlorennmomerpuyeckoe onpenenenue pH pacTBopos.

PaccmarpuBarores cnenyromnye BOnpocChl:

["anpBaHnYeCcKuE NIEMEHTHI U UX 3JIEKTPOJIBIKYIIas cuia. Knaccudukanys raibBaHUUECKUX 3JIEMEHTOB.
XUMHYECKUE U KOHUEHTPALMOHHBIE DJIEMEHTHI.

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

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




Tema 6. [ToBepXHOCTHBIE SABICHUS

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 ['uboca.

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

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.

Koarymsimus 301 anekrponutom. [Topor koarymisiuu u ero onpezeneHue.

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, Biuswoomme Ha HaOyxanue. Crenenp HaOyxanusa. OrpaHuueHHOE U
HEOrpaHWYeHHOe HaOyxaHHe. OKCIIEPUMEHTAIbHOE OmpeaeieHue crerneHn HaOyxaHus. CKOpoCTb
HaOyXaHHUS.

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

Jlaboparopnas pabota Nel. KauecTBeHHBIE peakIIuu KATHOHOB M aHHOHOB

Tema 14. I'paBuMeTpHruecKkuii aHanu3

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

Tema 15. TurpumeTpuuecknuii aHaJIn3

1. Jlaboparopubie padoTbl Ne3. KucinoTHo-ocHOBHOE TUTpoBaHHe «OmnpeleneHne COAEpKaHUs KHUCIIOT
METOJIOM HEUTpAIN3ALUN»

2. JlaGopatopHble paboTbl Ned. OKHUCIUTEIBHO-BOCCTAHOBUTENBbHOE TUTpOBaHUE: «OmpeneiaeHue
cozepxkanus xxkenesa (II) B pactBopa nepMaHraHaTOMETPHUUECKUM METOJIOM»

3. JIabopatopubie paboTsl Ne5. Kommnekconomerpusi: «Onpenenenue coaepxanust moHoB (Ca2+, Mg2+,
Cd2+, Zn2+) meTannoB B pacTBOPE KOMIIEKCOHOMETPUIECKUM METOJ0M.

4. KomiokBuyM (TeCTUPOBaHUE) 10 XUMUYECKUM METOJ]aM aHaJIN3a.

Tema 16. OnTHuecKie METOIBI aHATN3a

1. JTabopaTopnast pabota Ne6. OnTraeckue METO bl aHAIH3A.
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 CaMOCTOSTEIIbHOW PabOThI

Tema 1. DreMeHTHI XMMUYECKOU TEPMOIMHAMUKHI
Xumunueckoe paBHoBecue. KoHCTaHTa paBHOBECHSL.

Tema 2. KuHeTHKa XMMUYECKUX PEaKIMil U KaTaJin3
DepMEHTATUBHBIC PEAKIUU.

Tema 6. [ToBepXHOCTHBIE ABJICHUSA
[IpuMeHeHne MOBEpXHOCTHO-aKTUBHBIX BEILIECTB B MUILEBOU MPOMBIIIJICHHOCTH.

Tema 9. Cycnenzuu. Omynbcuu. [lopomiku
[IpuMmeHenre NUIEBbIX CYyCIIEH3UM.
OMYJbCUU B MUIIEBON MTPOMBIIIICHHOCTH.

Tewma 10. BeicokomoieKyJIIpHbIE BEIIECTBA
[Tpumenenne BMC st popMupoBanusi CTPYKTYpbI MUIEBBIX TPOAYKTOB.

Tema 11. BBeneHue B aHAIUTUYECKYIO XUMUIO. TeopeTHuyeckre OCHOBBI AHATUTUYECKON XUMUU
1. 3y4yeHue NeKIMOHHOTO MaTepuaa U PeKOMEHJOBaHHOM! JINTEPATyPBI.

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

3. IloaroroBka TBOpueckoro 3aaanus Ne2 "Ilepconanun"

4. BolnosiHeHUE KOHTPOJIBHOU paboThl

Tema 12. Metozs!l pa3aeneHus U KOHIIEHTPUPOBaHUS BellecTB. KaueCcTBEHHBIN XUMUUYECKUI aHATIN3
1. M3y4yeHue NeKIMOHHOTO MaTepuaia i peKOMEHJOBaHHOMN JIUTEPaTypBhI.

2. IToaroroBka k aboparopHoii padote Nel.

3. Pemenue 3anaun "UyBCTBUTEIBHOCTh AHATUTHUECKUX pPEAKIIMMA".

Tema 13. KonuuecTBeHHBINH XUMHUECKU aHamu3. CocoObl pacueTa KOHIIEHTPAIlUU
1. M3yyeHune NeKIMOHHOr0 MaTepuaia U PEKOMEHA0BAaHHOW JINTEPATYPHI.
2. Pemienune 3agaun "Pacuet koHueHTpamu B KXA".

Tema 14. 'paBuMeTprueckuii aHanus
1. 3yueHue TEeKIIMOHHOTO MaTeprana u peKOMEH/JOBAaHHON JIUTEPATYpBHI.
2. [TonroroBka k maboparopHoit padore Ne2

Tema 15. TutpumeTpuuecKkuii aHaJIN3

1. I3ydeHne NEKIMOHHOIO MaTepuana U peKOMEHI0BAHHOW JIMTEPATYPBI.

2. [ToarotoBka k 1abopatopHbiM pabotam NeNe 3, 4, 5.

3. Bremmonnenue pacyetHo-rpaduyeckoir pabotel Nel. TlocTpoeHne KpuBOH KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

4. BeimonHenue pacdyeTHo-Tpaduueckoid paborel  Ne2. IloctpoeHune KpHBOW  OKHCIUTENBHO-
BOCCTAHOBUTEIILHOTO TUTPOBAHMS.

5. IloaroroBka K KOJUIOKBUYMY IO XUMHYECKUM METOJIaM aHAJIU3a.




Tema 16. OnTHueckue METOILI aHAIN3a

1. 3y4yeHue NeKIMOHHOI0 MaTepraia U peKOMEHI0BaHHON JIUTEPaTypBhl.
2. IlogroroBka k gabopaTopHOit paboTe Neb.

3. IToaroroBka K KOJUIOKBUYMY I10 ONITUYECKUM METOAAM aHaIU3a

Tema 17. DneKTpOXUMHYECKUE METO/IbI aHAJIHA3A

1. 3y4yeHue NeKIIMOHHOTO MaTepuaia i peKOMEHJOBaHHON JIUTEPATypBHI.
2. [oaroroBka k nmaboparopHoit padore Ne7.

3. IloaroroBka K KOJUIOKBUYMY 110 O XMA

7.3.1. [IpumMepHBIC BOIIPOCHI ISl CAMOCTOSATEIBLHON OATOTOBKH K 3a4€Ty/IK3aMEHY
[Tpunosxenue 1.

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

7.3.3. Ilepeuenb KypcoBbIX paboOT
He npexgycmorpeno.

7.4. OnexkTpoHHOE NOPT(OINO 0OyUaroLierocs
Marepuansl He pa3MeIaTCs.

7.5. MeTonuyeckue peKOMEHIALNUHU 110 BHITOJHEHUIO KOHTPOJIBHOM paboThI
He npenycmotpeHo.

7.6 Metoanyeckre peKOMEHIalluH 110 BBIIOJIHEHUIO KypCOBOM paboThI
He npexgycmorpeHo.

8. OCOBEHHOCTU OPTAHU3AIINU OBPA3OBATEJIBHOT' O
MPOLHECCA MO AUCIUIIJIMHE J1JIs1 JINL C OTPAHUYEHHBIMHA
BO3MOXHOCTSIMU 3TOPOBbS

Ilo 3aaenenuto cmyoenma

B mensax MOCTYmHOCTHM OCBOEGHHSI MPOTPAMMBI JUIsl JIMII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3I0POBBSI PU HEOOXOIUMOCTH Kaderpa 00ecieunBaeT CASAYIOIINE YCIOBUS:

- 0COOBIH MOPSIOK OCBOCHUS AUCIUTIINHBI, C YI€TOM COCTOSHUS UX 3/I0POBBS;

- DJICKTPOHHBIE OOpa30oBaTeIbHBIE PECYpPCHl MO AWCIUIUIMHE B (opmax, aganTHPOBAHHBIX K
OTPAaHUYEHUSM UX 3]I0POBBS;

- U3YYCHHE TUCITUIUIMHBI [0 WHIWBHIYaJILHOMY y4eOHOMY IUIaHy (BHE 3aBHCHMOCTH OT (POPMBI
o0y4yeHus);

- DIIEKTPOHHOE OO0y4YeHHWe U JUCTAaHIMOHHbIE O00pa3oBaTENIbHbIE TEXHOJOTUH, KOTOpHIE
MpelycMaTpUBalOT BO3MOKHOCTH MpUeMa-Tiepeaud HHPOPMAIH B TOCTYIHBIX JJIsl HUX opMax.

- goctymn (ymaleHHBIA JOCTYI), K COBPEMEHHBIM MPOQPECCHOHAIBHBIM 0a3aM JaHHBIX |
MH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM, COCTaB KOTOpbIX onpeaencH PIT/I.




9. MEPEYEHb OCHOBHOM 1 I[OHOJIHI/ITEJII)HOfl YUYEBHOM JIUTEPATYPHI,
HEOBXO/UMOM JIJIs1 OCBOEHUS TUCIUTIJIAHBI
Caiit 0ubdamorexn YpI'ly
http://lib.usue.ru/

OcHoBHasi JiuTEepaTypa:

1. TlamkoBa E.B., BomocoBa E.B. ChnekrpanbHble METOABI aHanu3a [DJIEKTPOHHBIN
pecypc]:YuebHoe mocoodue. - MockBa: U3zmarensctBo Ctl'ay "Arpyc", 2017. - 56 — Pexxum nmocryma:
https://znanium.com/catalog/product/976630

2. XKeb6entseB A.U., Kepnocek A.K. Anamutnueckass Xxumus. XUMHYECKHE METOJbI aHAIM3A
[DnexTponHbIi pecypc]: YuedHoe nmocobue. - Mocksa: OOO "Hayuno-uzgarenbckuii nentp MHOPA-M",
2020. - 542 — Pexxum noctyma: https://znanium.com/catalog/product/1087946

3. MoBuan H.U., PomanoBa P.I'. Ananutudeckas Xxumus [DIEKTpOHHBIN pecypc|:YdeOHHK. -
MockBa: OOO "Hayuno-m3znmatensckuii unentp WHOPA-M", 2022. - 394 — Pexum pnocryma:
https://znanium.com/catalog/product/1693697

JlonoiHUTeILHAS JIUTEpaTypa:

1. BonocoBa E.B., IlamkoBa E.B. KauectBennblii anamu3 [DneKTpoHHBIH pecypc]:YueOHoe
nmocobme. - MockBa: WM3marensctBo Crtllay "Arpyc", 2017. - 76 — Pexwmm pgocryma:
https://znanium.com/catalog/product/976385

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' Ui, BKJIFOUASI IEPEYEHD
JIMOEH3UOHHOI'O TIPOI'PAMMHOI'O OBECITEYEHUSA U UTHO®OPMAILINOHHBIX
CIIPABOYHBIX CUCTEM, OHJIATH KYPCOB, HCIIOJIb3YEMBIX ITPH
OCYUECTBJIIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
IlepeyeHnb JMIEH3HOHHOTO TPOrPAMMHOIO 00ecreYeHus :

Microsoft Windows 10 .Jlorosop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 or
14.10.2020. Cpox neiicrBus nmunensun 30.09.2023.

Astra Linux Common Edition. Jorosop Ne 1 ot 13 utonst 2018, akt ot 17 nekadps 2018. Cpoxk
JEWCTBHS TUIIEH3UH - 0€3 OTPaHHYECHUS CPOKa.

Microsoft Office 2016.JoroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020 Cpok npetictust muien3un 30.09.2023.

MoitOduc cranmaptaeii. Cormamenne Ne CK-281 ot 7 wronst 2017. [lata 3akimrodeHHS -
07.06.2017. Cpok nefcTBHS IULIEH3UH - 6€3 OrpaHUYEHHs CPOKa.

Libre Office. JIunensus GNU LGPL. Cpok feiicTBus TUIIEH3UH - 0€3 OTpaHUYCHHUS CPOKA.

Ilepeuennb HH(GOPMAIMOHHBIX CIIPABOYHBIX cHCTeM, pecypcoB HH(OPMALMOHHO-
TeJeKOMMYHHUKAIUOHHOU ceTu «AHTEepHeT»:

MeToAuYecKue pa3padoTKH 10 J1a00paTOPHBIM H KOHTPOJILHBIM padoTaM Ha caiiTe kadeapsbl
(puzuku xumun

http://chemistry.usue.ru

ba3a 3J1eKTPOHHBIX XUMHYEeCKUX ON0JIN0TEK

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



11. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O MTPOLHECCA 11O JMCHUTIIJIMHE
Peanuzanus yueOHOM JUCLIUTUINHBI OCYIIIECTBIISETCS C MCII0JIb30BaHUEM

MaTepualbHO-TeXHUYECKON 0a3pl YpI' DY, oOecrieunBaroieil mpoBeACHUE BCEX BUAOB YUCOHBIX 3aHITHI
Y HayYHO-HMCCIIEI0BATEIbCKON U CaMOCTOSITEIbHON PabOThI 00YJarOIUXCS:

CreuuanbHble TOMEUICHHs MPEACTaBISAIOT cOO0OW y4yeOHble ayAUTOpUU AJIs MPOBEACHHS BCEX
BUJIOB 3aHSTUMN, TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOU
aTTeCTaluu.

[TomerieHust Ui CaMOCTOATENBHOM pabOThl 00YUYAIOMIMXCS OCHAIEHBI KOMIBIOTEPHON TEXHUKOM
C BO3MOXHOCTBIO MOjKIIOueHus: K cern "MHTepHer" M obecreyeHHMEM [OCTyNa B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeny Ypl V.

Bce mnomemnieHuss  yKOMIUIEKTOBaHbBI — CHELMATU3UPOBAHHONM  MeOENbI0 W OCHAIIEHBI
MYJIbTUMEIUHHBIM 000pYJIOBaHUEM CHEN0O0pyHAOBaHHEM (MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM,
UHBIM KOMIIBIOTEPHBIM), JOCTYIOM K HH(GOPMalMOHHO-TIOMCKOBBIM, CIPABOYHO-IIPABOBBIM CHCTEMaM,
9JIEKTPOHHBIM OMOJIMOTEYHBIM CHUCTEMaM, 0a3aM JaHHBIX JACHCTBYIOLIETO 3aKOHOJATENCTBA, WHBIM
MH(OPMALIMOHHBIM pecypcaM CIyKallUMH [UIsl [peAcTaBieHus ydeOHoW uHbopManuu OO0IbLION
ayJIUTOPHH.

Jns mpoBeneHUs 3aHATHA JICKIIMOHHOTO THIIA TPE3CHTAMU M Jpyrue ydeOHO-HarjsaHbIe
noco0usi, 00ecreyuBaroIIre TEMaTHYECKIE HIUTFOCTPALINH.



