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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 MucyunymmHa «AHa/IMTHYECKasi U pu3nUecKasi XuMHsA» ofecrieunBaeT (JOopMUpPOBaHUE
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 CriocobHOCTb periath 3aiauv B 061actu
npod)eCCOHAIBLHOM AeATeTbHOCTH, IPUMEHSISI METO/[bI
MaTeMaTU4YeCKOTr0 aHa/Ii3a ¥ eCTeCTBeHHOHAYUHbIe
3HaAHUS

OIIK OC-1.4, OIIK OC-1.5, OIIK
0OC-1.7

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CojgeprkaHue HHANKATOpa
WHAUKATOpa Aep A P

Pe3ysibTaT 00yueHus

Vcnosip3yeT 3HaHUS METOZI0B
KOHTPOJISI ¥ aHa/Iu3a BelleCTB /151
OIIK OC-1.4 pelieHust PU3MKO-XMMUUECKUX

3a/1au B 00/1aCcTH
MeTa/JTypruueCcKrx MpoLeccoB

3HaTh MPOI[ECChI, KCIIO/Ib3yeMbIe B
METa/UTypruueCcKUX TeXHOJIOTHSIX;
OCHOBHbI€ 3aKOHOMEPHOCTH
MPOTeKaHUsT HHU3UKO-XUMUUECKUX
TMpOLIeCCOB

YMetb BbIOpaTh ONTHMA/IbHbIH, C
AHA/IMTHUECKOW TOUKH 3PEHHs, METO/]
aHa/M3a U KOHTPOJISI aHA/IM3UPYEMOT O
00beKTa U POBECTU CTATUCTHUECKYIO
06paboTKy pe3ynbTaToB
AHA/IMTHUECKUX OTpe/Ie/IeHHH;
PacCUMTHIBATh U aHATM3UPOBATh
XUMHUECKHe U (PU3UKO-XUMHUUeCKHe
TIPOLIECCHI

B/1aieTh OCHOBHBIMY TIPUEMAMH U
METOMKAMHU TIPOBE/IeHUs] KOHTPOJIS U
aHa/IM3a BeIlecTB

OIIK OC-1.5 | IIpumeHsieT (PU3HUKO-XUMHUUECKHEe
3aKOHbI ¥ 3aKOHOMEPHOCTH B
00/1acTH paBHOBECHOM
TePMOJIWHAMUKU

3HaTh 3aKOHbI 1 3aKOHOMEDPHOCTH
XUMHAYECKON TepMOJMHaMUKa,
BKJTFOYasi TeMbI «CBOMCTBA PaCTBOPOB»
1 «XMMHWYeCKOoe paBHOBeCHe», 3aKOHbI
(ha3oBoro paBHOBeCHsI

YMeTb BeCTU pacuyeTbl Ha OCHOBe
MIPUHLIMIIA MUHUMYMY SHepruu
I'n66ca npu orjeHKe BO3MO>KHOCTH
MIPOTEKaHKs1 CaMOTIPOU3BOJILHOTO
TrpoLjecca, UnTaTh ArarpaMmbl
COCTOSTHUSI

YMeTb BeCTU pacueTsl Ha OCHOBe
MIPUHLIMIIA MUHUMYMY SHepruu
I'n66ca npu orjeHKe BO3MO>KHOCTH
MIPOTEKaHKs1 CaMOTIPOU3BOJILHOTO
TrpoLjecca, UnTaTb ArarpaMmbl
COCTOSTHUSI

Biaagersr MaTeMaTH4YeCKUMU




rpyeMaMy TepMOJMHaAMUUeCKUX
pacueToB, HaBbIKaMU 0OPMJIEHUS
OTYEeTOB TI0 /1abOPaTOPHBIM U
NpaKTHYeCKUM paboTtam C
WCTO/b30BaHUEM CTaHJApTOB U
npaBy/ yuebHOTrO 3aBeieHUs
3HaTh 3aKOHbI U 3aKOHOMEPHOCTH B
obactu heHOMEHOI0rUUeCKOM
KUHETHUKU U TeOpeTH4eCKOon
3/1IeKTPOXUMUH
YMeTb BeCTU pacueThl U OLIeHUBaTh
KWHEeTUUeCKHe XapaKTepUCTUKU
XUMHYECKUX peaklui (KOHCTaHThI
CKOPOCTH, SHEprUY aKTHUBALUN),
OLIeHUBATh PEXKUMBbI MPOTEKaHUSI
reTeporeHHbIX peakLui,
PacCUMUTHIBATh 3/1eKTPUUYECKUe
[TpumeHnsieT HU3UKO-XUMHUUECKHE | IPOBOAUMOCTH PaCTBOPOB

3aKOHbI U 3aKOHOMEPHOCTH B 3/1eKTPOJIUTOB, 3alTUChIBaTh
obact heHOMEHO/IOTHUeCKON U | 37IeKTPOXUMUUECKHe 1[eTH, OLIeHUBaTh
3/1eKTPOXUMHUYECKON KUHeTUKY, | CaMOIIPOM3BO/IbHOCTD 3/1eKTPOAHBIX

3HaeT Y UCIOJIb3yeT MeTOJbl MU | TIPOLIeCCOB, OT/IMUaTh yCTPOMCTBA

3aKOHBI SIBJIEHUI ITepeHoca rajibBaHUUECKUX 3/1eMEHTOB U

3/1IeKTPOJIM3ePOB, UCII0J/Ib30BaTh
3akoHbl Papajiess ¥ yUUTHIBATh
SIBJIEHUs JIEKTPOAHOM IO/ pU3aLiin
Bnaperh MaTeMaTHueCKUMU
TIpreéMaMM PacyeToB 110 XUMHUeCKOU
KUHeTHKe U 3JIeKTPOXHMMUH, HaBbIKaMU
odopm/ieHHsI OTYETOB I10
71ab0paTOPHBIM U MPAKTUUECKUM
paboTam C KCI0/Ib30BaHeM
CTaH/IapPTOB Y MpaBU/ yueOHOTO
3aBe/leHusI

OIIK OC-1.7

2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yueHne MAUCIUIUIMHBI «AHanUTHYecKass W (GU3WUecKas XuUMHs» 0asupyeTrcs Ha
pe3y/bTaTaXx 0CBOEHUs CIeAYIOLINX AUCLUIUTUH/TIPAKTUK: « XUMUsI», «DU3rKa»

JUCLMIUIMHA SIBISIETCS TIPE/ILIECTBYIOIeH [Jisi AUCLUIUIAH/TPAKTUK: «MeTasutyprus
JIETKUX MeTa/uioB», «MeTamnyprusi pefIKuX MeTa/uioB», «MeTamnyprusi TsDKesbIX LIBeTHBIX
MeTayioB», «Teopusi THPOMETaTypruuecKux MporeccoB», «Teopusi TMpOMeTasuTyprudecKux
NpOIIeccoB», «TeopHsi 3/IeKTPOMeTa/UTypPriuuecKuX MpOLiecCoB», «YueOHas MpaKTHKA: HayuyHO-
uccsiejoBatenbckasi paboTta (MosiyueHre TEePBUUHBIX HABBIKOB HAyUHO-HCC/Ie/[0BATE/bCKOM
paboTHI)»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 8 3ET
Buj yue0Ho# padoThI TPpyA0eMKOCTh B aKa/leMHYeCKHX Jacax
(OpivH akaZieMUUeCKUii yaC COOTBeTCTBYeT 45 MUHYTaM
aCTPOHOMHYECKOT'0 Yyaca)

3



Cem Cemec
Bcero ecTp Cemectp Ne 3 Tp Ne
Ne 2 4
OO6111as TPYZI0EMKOCTh
T TPYA 288 72 108 108
JUCIHUANIVHBI
AyauTopHbIe 3aHATHS, B TOM
YAHTOP 144 32 64 48
yuce:;
JIEKITAU 64 16 32 16
nabopaTopHbIe pabOThI 48 16 16 16
MpakTUYeCcKue/ceMrHapcKue 32 0 16 16
3aHSTUSA
CamocrosiTenbHas pabora (B
T.4. KypCcoBoe 108 40 44 24
TIPOEKTHPOBAaHUE)
TpynoemKoCTb
TIPOMEe)XYTOYHOMN 36 0 0 36
arTecTalnuu
Bu npomMe)xyToOUHOM
3aue OK3aM
aTTecTaluuy (UTOrOBOTO Sksamen, 3auer 3quer
KOHTPOJISI 110 AUCLIUTIIUHE) T €H
4 CTpyKTypa U cojiep)KaHue JUCLUII/IMHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI
Cemectp Ne 2
Bujbl KOHTAaKTHOH pabdoThI
N | e | e | macmn | O | s
n/n b uﬁz HUIITHHBI Ne Ko, Ne Kon. No Kon. No Ko, KOH);monﬂ
Aucd - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
XuMHueckre 13 Ortuet 1o
1 METO/Ibl aHa/M3a 1 6 1,2 4 ’ 4 ’ 6 naboparop
HOM pabore
DuU3UKO- 13 Ortuet no
2 XUMHUUECKUe 2 6 3,4 4 ’ 4 ’ 6 saboparop
MeTO/Ibl aHA/IM3a HOM pabore
3 MeTtoapbt 3 2 5 8 1,3, 12 Y cTHBIN
pasziesieHus 4 onpoc
Opranusauys
dHa/JIMTHUYeCKOro
4 KOHTPOJIS1 Ha 4 2 2 16 YcTHBIN
MpeANnpUsATUSIX ornpoc
MeTa/ulypruueckor
O ITpOM3BOACTBA
IIpomesxyTounas 3auer
arrecTauus
Bcero 16 16 40
Cemectp Ne 3
Ne HaumMeHoBaHMe Bu/ibl KOHTAKTHOH PaboThI CPC dopma
n/n pa3jesia U TeMbl Jlekuuu JIP I13(CEM) TeKyLero
M CLYMITHHB Ne | Kom. | No [ Kom. | Ne | Kor. | Ne | Kom | KoHTpoas
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UYac. Yac. Yac. UYac.
1 2 3 4 5 6 7 8 9 10 11
DusuKo- 12 12 Otuet 1o
1 XUMHYeCKast 1,2 14 1,2 6 ’3 ’ 10 3’ 4’ 26 saboparop
TepMO/IMHAMKKA ’ Ho pabore
5 TepmoguHamMuueck Oruer
vie pacueThl
PaBHOBecue Oruer 1o
3 34 18 34, 10 4,5 6 1,2, 18 saboparop
5 5 3,4 N
HOM pabore
Pacuet KOHCTaHTBI
PaBHOBECHS
XUMUUECKOU
peakuuu. Pacuet
MaTepHaibHOr0
4 banaHca o Oruer
JuarpaMMam
COCTOSIHUS B
CHCTeMe pacrliaB-
TBepAas ¢asza B
JIBYXKOMITOHEHTHBI
X CHCTeMax
IIpomesxyTouHas 3auer
aTTecTanus
Bcero 32 16 16 44
Cemectp Ne 4
Ne HaumeHoBaHHe HEKL[I/II/IB“ALI KOHT?;(};[ HOH paﬁonﬁg (CEM) CPC dopma
n/n pai;::enlfnn ;::::’I N Kon. N Kon. N Kon. N Konm. :::l);m:r;
ArcIuIUT ¢ Yac. ° Yac. ¢ Yac. ¢ Yac. pon
1 2 3 4 5 6 7 8 9 10 11
PaBHOBecue B 12 Otuer 1o
1 pacTBopax 1,2 4 1,2 4 1,3 6 ’3 ’ 8 naboparop
3JIEKTPOJIUTOB HoW pabore
PaBHOBecue B
2 3JIEKTPOXUMUYECK Ortuer
UX CUCTeMax
SBnenus nepenoca 12 Otuer 1o
3 B pacTBopax 3 4 3 2 2 2 ’3 ’ 8 saboparop
3JIEKTPOJIUTOB Ho¥ pabore
3aKOHBI 4,5, 4,5, 4,5, 12, Otyer 1o
4 theHOMEHOIOTUEC 8 10 8 8 naboparop
N 6 6,7 6,7 3 N
KO KHUHETUKH HoW pabore
BiusiHue
TeMrepaTypbl Ha
5 CKOPOCTb Otuer
XUMHUUECKON
peakLuu
IIpomesxyTounas 36 JK3aMeH
aTTecTalys
Bcero 16 16 16 60

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 2

Ne

Tema

KpaTKOE coaepKaHue

XUMHUYECKUEe METO/IbI

[TpeMeT U 3a/lauv AaHAJTUTUUECKOT'O KOHTPOJISL.
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aHamsa KauecTtBennbi aHanm3. KonvuecTBeHHBIN aHaMN3.
Krnaccuueckue (XxMuueckrie) MeTOZbl
KOJIMYeCTBEHHOr' 0 aHamm3a. K1cioTHO-0CHOBHOE
TUTPOBaHUE. -BOCCTAHOBUTE/IbHOE TUTPOBaHUe.
KommnnekcoHomMeTpusi.
2 PU3HUKO-XUMHYEeCKHe ONeKTPOXUMUUeCKHe MeTobl aHanu3a. OnTuyeckre
MeTO/Ibl aHa/IM3a MeTOo/ibl aHa/im3a. Pusnueckue MeTo/Ibl aHaIU3a.
3 MeTtoppb! paszeneHus OKCTpaKI[MOHHbIe U XpoMaTorpaduueckue MeTo bl
pasjeneHus BelecTB
4 Opranusarys AHanmMTHYeCKU KOHTPOJIb KaK BaykKHasi 4aCThb
aHa/IMTUYeCKoro MeTa/lJTypruueckor TeXHOJIOTUU. MeTposiornyeckoe
KOHTPOJIS Ha obecrieyeHre aHATUTUYECKOTO KOHTPOJIS
TipeiINpUSTHSIX
MeTa/UTy pruueckoro
TIPOU3BOZCTBA
Cemectp Ne 3
Ne Tema Kpartkoe copep:xanue
1 PU3UKO-XUMHUYeCcKas 3aKoHbI TepMOAUHAMUKU. CTaTUCTUUeCKas
TepMOJWHaMUKa TepMoJMHaMUKa. TepMogrHaMyKa paCTBOPOB
2 TepmogrHaMHUueckue OnpepeneHye TernaoBbIX 3QQeKTOB M0 CIIPaBOUHbIM
pacyeTsl JlaHHBIM, BJIMSIHUE TeMIlepaTypbl Ha TeMI0BOM
3¢ dekT, orpesesieHre SHTPOITUU peaKlvy, pacueT
cBoboHOM sHeprun ['Mb6ca XUMHUUECKUX PeakIuit
3 PaBHOBecue Xumunueckoe paBHoBecue. Da3oBoe paBHOBecCHe.
[ToBepXHOCTHBIE SIBJIEHUS
4 PacueT KOHCTaHTBI 17151 U3BeCTHOM XUMHUECKOW Peakiiu 00yyJaroiuecs
PABHOBeCHsI XUMHUECKOH | PaCCUMTHIBAIOT SHepruto I'nboca v 1o Heti -
peakuuu. Pacuer KOHCTaHTy paBHOBeCHUsl XUMUUeCKOU peakuyy. Ha
MaTepHa/sbHOTO OasaHca | JUarpaMMax JByXKOMITOHEHTHBIX CUCTEM
T10 uarpammam oOyyaroruecsi y4yarcsi HaX0/IUTh COCTaB
COCTOSIHUS B CUCTEME pPaBHOBECHBIX (Da3 U UX MaCChl
pacriiaB-TBepZas (asza B
JIBYXKOMITOHEHTHBIX
cucTemMax
Cemectp Ne 4
No Tema Kpatkoe copepxaHue
1 PaBHOBecue B pacTBopax | PaBHOBecCHbIe sB/IeHUS B PACTBOPAax 3JIeKTPO-JIUTOB.
3/1eKTPO/IMTOB Knaccudukanys snekrposutos. CUb
MeKYaCTUYHOr0 B3auMogernctBus. CTtpoeHue
pPacTBOPOB 3/1eKTPOJIUTOB.
2 PaBHOBecue B Pacuetsl o ypaBHeHuto HepHcTa /151 3/1eKTPOAHBIX
3/71eKTPOXUMUYECKUX roreHyuanos u 31C
cucTemMax 3/7IeKTPOXMMHUYECKOM cUcTeMbl. TepMOoAMHaAMUKA
rajibBaHU4ecKoro sremeHTa. CocraBieHue
3JIEKTPOXMMUYECKHUX LleTler Pa3/IuUHbIX TUIIOB
3 SBneHus nmepeHoca B OneKTpuyeckast pOBOJAUMOCTb B UOHHBIX Cpe/iax,
pacTBOpax 371eKTPOJIMTOB | TeOpeTUUeCcKue U SKCIlepuMeHTalbHble
3aKOHOMEPHOCTH
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4 3aKOHBI dopMasibHast KUHeTHKa IPOCTBIX TOMOTeHHBIX
(heHOMEHO/IOrMYeCKoM peakuyii. KrHeTHKa reTeporeHHbIX peakiyi.
KUHETUKHU KuHeTHKa 371eKTPOXUMHAYECKUX peakLui

5 BnusiHue TemriepaTypsbl KuneTnueckasi Teopysi akTUBHBIX COyapeHUM.
Ha CKOPOCTb XMMUYECKOM | JHeprus akTMBalliy M ypaBHeHUe AppeHuyca
peakLuu

4.3 IlepeueHb /1abO0PaTOPHBIX PadoT

Cemectp Ne 2

Ne HaumeHoBaHue 1abopaTopHOil padoThl

Ko/1-Bo akajeMmuuecKux
4acoB

KucnorHo-ocHOBHOe TUTpoBaHue. CTaHaapTU3anus
1 pacTBopa COISIHOM KUCAO0ThIL. OnpesieneHue 2
CoJIepKaHusl KapOoHaTa HaTPUsI

OKUC/IMTeTbHO-BOCCTAaHOBUTE/IBHOE TUTPOBAHUE.
Metop nepmanranaromeTpun. CtangapTysanus

2 pacTBopa rnepMaHraHara Kanusi. OrnipeziesieHye 2
coZiep>KaHusl XKese3a
3 [ToTeHLIMOMETpPHYECKOE OMpe/ieieHre YKCYCHOM ’
KHUCJIOTBI
4 Onpegenenve THOCy/Ib(aTa HaTPUsI METOJOM 9
KY/JIOHOMETPUYECKOT0 TUTPOBAHUSI
Pa3peneHrie KaTUOHOB MeJld Y HUKeJII MeTOZ,0M
5 MOHOOOMEHHOM XpoMaTorpahuu ¥ KOJIMUeCTBEHHOe 8
ornpejeneHue HUKes
Cemectp Ne 3
. Ko1-B0 akapgeMuueckux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB
1 OrnipejiesieHre Cpe/iHEM TEMJI0eMKOCTU BelleCTBa 4
2 OrnipefiesieHye TeTJIOThbl HEWTpa/InU3aluu 2
3 OnpeneneHue fnaBjieHUs HACBIIEHHOTO Mapa 2
4 OnpefjeneHre KpUTUUECKOM TeMIiepaTyphbl 4
pPacTBOPEHUsI
5 Onpe/:[eneHEIe KOHCTaHTbl PABHOBECHSI TOMOTe€HHOU 4
XUMHUYECKOW peakLuu
Cemectp Ne 4
. Ko/1-Bo akajieMuuecKux
Ne HaumeHoBaHue 1a60paTOpHO# PadoThI
4acoB
1 OrnpesiesieHre paCTBOPUMOCTHA MaJIopacTBOPHUMO#M ?
COJIM METOZOM KOHJYKTOMETPUH
2 OrnpeziesieHre cpeiHEMOHHOTO KO3 duijeHTa 9
aKTUBHOCTH
3 CBo¥iCTBa paCTBOPOB C/1a0BIX 3/IEKTPOTUTOB 2
4 OnpepneneHue MOpsi/IKa peakiiuu 2
5 Bnusinue TemriepaTypbl HA CKOPOCTb XMUMUUECKOM 4
peakLvu




6 OnpefeneHre KOHCTaHTbI CKOPOCTH IeTepOreHHOU ’
peakLyu
OnpefeneHrie KOHCTaHTBI CKOPOCTH peakLiun

7 BTOPOTrO NOpsi/iKa (OMblIeHHe 3TH/alleTaTa 2
111eJI0YbH0)

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

Cemectp Ne 3

. Ko/1-Bo akajieMuuecKux
No Tembl NpakKTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI
4acoB
1 Onpefenenve TenioBoro 3@exra XMMUUYECKUX 4
peakLvn
2 Bnusinue TemriepaTyphbl Ha TeryioBor 3¢ ¢deKkT ’
XUMHYECKOW peakLuu
3 Bo03MO0XHOCTB CaMOIIPOX3BO/IBHOIO MPOTEKAHUS 4
rporjecca
4 Pacuer KOHCTAHTBI PABHOBeCHs] TOMOT€HHOM 9
XUMHUUYECKOM peakLu
5 PacueT MarepuanbHOTO OasiaHca 1o JuarpaMMam 4
COCTOSIHUSI
Cemectp Ne 4
. Ko/1-Bo akajieMuuecKux
No Tembl NpakKTHUeCKHX (CEMHUHAPCKHX) 3aHATHHI
4acoB
1 PaBHOBecue B pacTBOpax 3/1eKTPOJUTOB 2
7 OJeKTpryecKasi MpOBOAUMOCTb B paCTBOpax ?
3/1IEKTPOJIUTOB
3 CocTaB/ieHre 371eKTPOXUMUYECKOH 1[eTTH, pacueT 4
O C ¥ 31eKTpoJ-HbIX MOTEHLMAI0B
4 Pacuer KMHeTHUYeCKUX MTapamMeTpoB (TopsKa 1 )
KOHCTaHTbI CKOPO-CTH) XUMUUECKOU peaKLUU
5 TeMnepaTyBHaﬂ 3aBUCUMOCTb CKOPOCTH )
XUMHYECKOM peakLUu
6 KuHeTHKa reTeporeHHbIX MpOLeCCOB 2
7 KuHeTHKa 3/1eKTPOHBIX TTPOLIECCOB 2

4.5 CamocrosiTesibHasA padora

Cemectp Ne 2

Ne Bup CPC Koi-Bo akajeMuueckux
JacoB
1 Hanmcanue oTuerta 8
2 IToAroToBKa K 3a4éTy 16
3 [ToaroToBKa K NpakTUYECKUM 3aHSITHUSM 8
4 IToAroTOBKA K C/laye U 3alMTe OTUETOB 8

Cemectp Ne 3




Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 Harmvicanve otyeTa 10
2 IToAroToBKa K 3a4éTy 14
3 [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 10
(y1abopaTopHBEIM paboTam)
4 [ToAroToBKa K c/iaue M 3aljuTe OTUeTOB 10
Cemectp Ne 4
Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 OdopMeHHre OTUETOB T10 Tab0paTOPHBIM U 12
MIPAaKTUYeCKUM paboTam
7 [ToaroToBka K rpakKTUYECKUM 3aHSITHSM 3
(1abopaTopHBEIM paboTam)
3 IToAroToBKa K c/iaye M 3al[uTe OTYETOB 9

B XoJe rpoBezieHns 3aHSTUN 110 AUCHUIT/IMHE MCIIOJIB3YHOTCA C/IeAyIole NHTEPAKTUBHbBIE
MeTO/bI 06y‘—IeHI/IH: AeJiIoBad Uurpa

5 IlepeueHb y4eOHO-METOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

5.1.1 MeToauueckue yKa3aHHus /i 00yUJarOIUXCA M0 MPAKTHYECKHM 3aHSATHAM

Axosnesa A. A. ®usnueckas xumus. [Ipumeps! u 3agauu VpkyTck, usg-so UPHUTY, 2021. -
116 c.

5.1.2 MeTtoauueckue yKa3aHus Jjis 00yUYaroIUXCA M0 J1abopaToOpHbIM pabdoTam:

SlkoBneBa A.A., ®unarosa E.I"., CobosnieBa B.I'. ®usnueckass Xumusi 7151 METa/UTypPros, yueOHoe
nocobue. Upkyrck, M3a-s0 UPHUTY, 2019. — 132 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

Bo BTOpOM cemecTpe stlabopaTopHbie paboThI HarlpaB/ieHbl Ha TIOJTyYeHre HaBBIKOB pabOThI C
XUMUUECKOH TIOCY/101 ¥ MpUOopaMHu [ijist METOZI0B KOHTPOJIS U aHA/TU3a BEILeCTB, 3HaHUH T10
CTaTUCTUYECKOW 00paboTKe pe3y/ibTaToOB U OTpeZiesIeHUI0 3IEMEHTOB B UCC/Ie[lyeMOM rpooe.
Xo/, paboThI (TP BBITIOJTHEHUH J1TabOpaTOPHOH pabOThI)

- [IpouwnTaiiTe TeopeTHUeCKOe BBe/I€HHE.

- [IpoBeauTe XUMUUECKUH WK (PU3NKO-XUMHUUECKHH aHa/Iu3 B COOTBETCTBUN C METOJUKOM.

- BeImosiHUTE pacueTsl, yKa3aHHbIe B METOJIUYEeCKUX YKa3aHUSX T10 BHIMOTHEHHIO JTab0paTOPHBIX
paboT: MeTo/ibl KOHTPOJISI U aHa/Ii3a BeIecTB [ D/IeKTPOHHBIN pecypc] : KOHTPOJIbHBIE BOITPOCHI
10 MHCTPYMEHTa/IbHbIM MeTo/jaM aHaiu3a Beltlectsa / coct.: B.W. [lynapes. — IpKyTcK: VpKyT.
roc. TexH. yH-T, 2008. - 23 c.

- OdopmuTe OTUET B yCTAHOBJIEHHBIH TPerio/ilaBaTe/ieM CPOK U B COOTBETCTBHUU C TPeOOBaHUSIMU
K oopmiieHHto oTueTa. OTUeThl B Ha3HAUEHHBIM CPOK C/Ial0TCS Ha TIPOoBepKy. Eciu
TpeJlyCMOTpeHa YCTHasl 3all[iuTa JabopaTopHOM paboThI, TO 10 00YYAIOL[UXCS IOBOJUTCS
repeyeHb BOMPOCOB, BLIHOCHUMBIX Ha 3all[UTY; BO BPeMsI 3all[UThI OTUETOB 00yUaroIuecs
JIOJDKHBI OOBSICHUTD TIOSTyYeHHbIe pe3y/bTaThl, OTMeueHHbIe TIpero/iaBaTesieM, U OTBeTUTh Ha
€ro BOTIPOCHI.
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B TpeTheMm 1 UeTBePTOM CeMeCcTpax CaMOCTOsiITe/bHasi paboTa 00yuaromyxcs rpejrosaraer
C/lefyroIye BUJbIL:

- TIO/ITOTOBKA K MPAKTUYeCKUM 3aHSATHSIM U J1abopaTopHbIM paboTawm;

- oopmIIeHHEe OTUETOB 10 TIPAaKTUUEeCKUM | J1JabopaTOpHBIM paboTam;

- [IOATrOTOBKA K C/laue Y 3all{iTe OTYeTOB;

- IOATOTOBKA K 3aueTy (3 cemecTp).

17151 3aHSITUI CaMOCTOSATe/IbHOM PaboTOM UCTIOMb3YIOTCSl pa3paboTKU COTPYJHUKOB:

- flkoBneBa A.A., ®unatosa E.I'., CobosneBa B.I'. ®dusnueckass XUMus [jisi METa/UTyproB,
yuebHoe riocobue. Upkyrck, M3a-s0 UPHUTY, 2019. — 132 c.

- flkoBsieBa A. A. ®usnueckas xumus. IIpumeps! u 3agaun Mpkytck, usg-so MIPHUTY, 2021. -
116 c.

OtueTbl M0 1abOpaTOPHBIM paboTaM ¥ MPAKTUUECKUM 3aHSITUSM JO0J/DKHBI ObITH O)OPMIIEHBI B
yCTaHOBJIEHHBIH Tperio/iaBaTesieM CPOK U COOTBETCTBOBATH TPeOOBaHUSIM K 0(pOPMIIEHUIO
otyetoB (CTO MPHUTY 027-2021). OTyeTsl B Ha3HAUEHHbIN CPOK CAAOTCS Ha MPoBepKy. [1pu
YCTHOM 3aI1[iTe OTYeTOB /]0 00yUaroIuxCcsl JOBOAUTCS IMepeueHb KOHTPOJIbHBIX BOIIPOCOB,
BBIHOCHIMBIX Ha 3all[UTy ¥ TIPUBEJIEHHBIX B METOIUUEeCKUX pa3paboTkax. Bo BpeMsi 3amuThl
0TYeTOB 00yyarolecs 0/KHBI YMeTh 00BbSICHSITh 110/TyueHHbIe pe3y/ibTaThl, 3HaTh Lied U
3a7iaur paboThl, OTBeuaTh Ha BOIIPOCHI TIPETIO/JaBaTe sl U IeMOHCTPUPOBATh OCBOEHHE
komreTeHIM OITK OC-1 «Crioco6HOCTE peliaTh 3a/iauu MpodecCUoHaIbHOMN eaTeTbHOCTH Ha
OCHOBe MPYMeHeHUs 3HaHWK MaTeMaTUUeCKUX, eCTeCTBEHHbBIX U TEXHUUYECKUX HayK».

6 @DoHJ OLEHOUHBIX CPEACTB /AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHHUsI
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUsA TeKyLero KOHTPOJIs
6.1.1 cemectp 2 | OTueT no J1a00paTOPHOI padoTe
Omnucanue npoueypsl.

JlabopaTopHbie pabOThI BBITIONHSIOTCSA B CIeI[Ha/IM3UPOBaHHbBIX jlabopaTtopusx 1-301, J-304, -
301-a u /1-308. B yka3aHHBIX 1ab0OpPaTOPUSIX UMEIOTCs Tab0paTOpHbIEe U MUCbMEHHbIE CTOJIBI,
BBITsDKHBIE 1IKa(bl, CTEK/ISIHHAs U Apyras XuMUuecKasi rmocy/a, Ipubopsl 1 060py10BaHue,
nipeJiHa3HaueHHbIe 11 (U3UKO-XUMHUECKOTr0 SKcriepuMeHTa. Ha3BaHue v Tema paboThI,
KOTODBbIe 33/laeT Tperio/iaBaTesib, OTPaKAKTCs Ha TUTY/IbHOM JIMCTe OTYeTa.

[ToaroTOBKA OTUETOB TI0 IPAKTHUECKUM U J1Tab0paTOPHBIM paboTaM BBITIOTHSETCS
00yYarIMMHUCS CaMOCTOSITe/THHO.

OTueTsl 10 1ab0paTOpHBIM paboTaM COCTOUT U3 TEOPETUUECKOTO BBEIEHHSI 110 TeMe
nabopaTopHO paboThl, XO7ie ee BLITIOJTHEHUS U Pe3y/IbTaTOB MPOBeEHHOT0 UCC/IeJOBaHUS.
I[Tpu 3armuTe OTYETOB IPero/iaBaTesib POBEPSIeT: MPABWILHOCTh U TOUHOCTh MTPOBEZIeHHS
aHaJM3a, 3HaHHe TeOpeTUUeCKoro MaTeprasa HeoOXOAMMOTO [i/Is BBITIOJTHEHUsT UCCIIeJOBaHUSI.

KpuTtepun oueHuBaHus.

Oruet no y1abopaTopHO#t paboTe MPUHSAT MpernoaBaTesieM, eC/ii OH 0()OPMJIEH TI0 CTaH/AApPTy
CTO UPHUTY 027-2021 u 3ammuiiieH nMpy yCTHOM cobeceoBanny. KomuecTBo 1abopaTopHBIX
paboT Ha3HauaeTCs Mpero/jaBaTesieM B Hauasie ceMecTpa. B TeueHne cemecTpa o0yJarommiicst
BBITIOJIHSIET OMpe/ie/ieHHbIN Habop 1abopaTopHBIX paboT (B 3aBUCMMOCTH OT yueOHOTO I/1aHa U
rpaduka npoBeZieHus 3aHsATHIA). K 3aBepieHuio cemecTpa 00yuaromuiics J0/DKeH BBITIOHUTD
Ha3HaueHHOe KOJIMUeCTBO paboT, CjaTh U 3alIUTUTh 110 HUM OTUEThI, [eMOHCTPUPYS YMeHHe
aHa/M3VpOBATh TIOTyUeHHbIe pe3ysibTaThl. OTUeT 1o 1ab0paTopHEIM paboTaM CUMTAEeTCs
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3aIIMIIeHHbIM, eC/Ti 00yJaroIMiACs MTPOIeMOHCTPUPOBA 3HAHUSI TEOPHH TI0 KOHTPOJTBHBIM
BorpocaMm U ocBoeHue komreteHmu OITK-OC-1.

: K 3aBepimeHnto cemecTpa 00yuaromjuiics J0/DKeH BBITIOIHUTD TaKOe KOTMYeCTBO
MPaKTUYeCKUX 3a/laHui, KOTOpoe ObIJI0 OTOBOPEHO B Hayajie cemecTpa (B 3aBUCUMOCTU OT
yueOHOro ry1aHa 1 rpadurka 3aHaTHi). OTUeTHI JO/DKHBI OBITh aKKYPaTHO 0()OPMJIEHB], IMETh
TUTYJIBbHBINA JTUCT C 0603HaUeHHEeM TeMbl U 3a/jaHus; rpadruueckast 4acThb 10/DKHA ObITh
BBITIOJTHEHA HAa MUAJJTMIMETPOBOM Oymare v B mporpamme Excel ¢ pacnieuaTkoii 1 BK/ileMBaHHEM
rpaduka B otueT. [Ipu opopmieHnr rpadkoB 00yUaroIUics 10/KeH eMOHCTPUPOBATh CBOE
yMeHHe TIpaBWIBHO BbIOMpaTh MaciTad, 0003HavyaTh OCH, TPaMOTHO YCPeHSATh Pe3y/IbTaThl U
yMeJsio oLleHuBaTh olubku. [1py pacyetax 00yuaromyicst JODKHBI HAyUHThCS OLIeHHUBaTh
3HAUMMOCTD TIOTyUYeHHBIX Pe3y/IbTaTOB, MPABUILHO BBIOMPATh TIOPSZIOK BETUUMH, OTBICKUBATD
VX pa3MepHOCTb, UCTIO/b3Yys MeXKAyHapoHyto cucteMmy CU.

6.1.2 cemecTp 2 | Y CTHBIN ONIPoC
Omnucanue npoueaypsl.

Borpock! yCTHOTO OMpoca 0XBaTHIBAIOT TEMBI, CBSI3aHHBIE C METOAAMHU Pa3zie/ieHus 1
OpraHu3aleli aHaJIMTHUeCKOTO0 KOHTPOJISL Ha TIPEATIPUSATHSIX U TIPOHZIEHHBIE 10 TIporpaMme B 3
yuebHOM cemecTpe. OOyyaroruiics rmoayvaeT He 6ojee Tpex ueTKo CHopMyTMPOBAaHHBIX
BOIIPOCOB M3 YKa3aHHBIX pa3/le/ioB, PACCUMTAHHBIX TI0 00bEMY Ha OTBET B TeueHHe 70 10 MUHYT.
ITpernoaBaTesib MOXKET 33/laBaTh YTOUHSIIOLIVE BOMIPOCHI IO CYLIECTBY OTBETA U
JIOTIOTHUTE/TbHbIE BOTIPOCHI.

KpuTepuu onieHUBaHMS.

Ecsiu obyyaroiiuiicst mpoieMOHCTPUPOBAJ 3HaHMSI TeOPUH 110 KOHTPOJIbHBIM BOTIPOCAM U
ocBoenue kommnereHuy OITK-OC-1, To yCTHBIV OPOC UYMTaeTCs 3aBeplleHHbIM.
KoHTpo/ibHbBIe BOTIPOCHI 110 TemMe "MeTozbl pa3fesieHus " :

1. B Kakux cjiyuasix BO3HHUKaeT He0OX0IUMOCTh pa3/ie/IeHHs BEI[eCTB TIPY TIPOBeIeHUH
XUMUYECKOro aHanusa?

2. Kakue ripyeMsbl pa3jesieHus BellleCTB B paCTBOPaxX MCIIOJIb3YHOTCS B 3aBOJCKUX YC/IOBUSX, B
Hay4YHO-UCC/Ie[JoBaTeIbCKUX J1abopaTopusix?

3. B ueM 3ak/touaeTcs CyTb XxpoMartorpaduu?

4. B ueM 3aK/IFOUaeTCst TeOpeTHYECKHEe OCHOBBI MOHHOTO 0OMeHa?

5. UTo Takoe ce/leKTHBHbIE WOHUThI, HOHOOOMEHHBIE CMOJIBI U T.I1.7

KoHTposbHBIe BOIIPOCH! 10 TeMe "OpraHusaljys aHaIMTUYeCKOro KOHTPOJIS Ha IIpeANpUsTUIX
MeTaJI/TypruyecKoro npou3BojcTea':

1. Kak opraH13oBaH aHa/IMTUUeCKUH KOHTPOJIb HAa MeTa/l/TyPruuecKux MpeArnpusiTHUsIX?

2. KoMy nogunHsieTcs 5Ta CTPYKTypa U Kak OHa OpraHM30BaHa?

3. Kakue GyHKIUK 1 00513aHHOCTH UMEIOT paOOTHHUKY 1I€EHTPa/IbHOM 3aBOZICKOM 1ab0paTopuu?
4. B kakoM cooTHoLIeHnu Haxogatcst ['OCTbI ¥ cTaHAapThI TIPeATIPUSTUS ?

5. VimeeT siu 11paBo pabOTHHK 3aBO/ICKOM JIaDOPaTOPHH 3aHUMAThLCSI HAyYHO-MCC/Ie/J0BaTe/TbCKOM
paboToii?Me MeTa/Typruueckoro

6.1.3 cemectp 3 | OTuer no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

JlabopatopHble pabOThI BHITIO/HSIOTCS B ClIeLMaIn3upOBaHHbIX Maboparopusx [1-301, [1-304, -
301-a u /I-308. B yka3aHHbIX 1ab0paTOpUsX UMEIOTCS JlabopaTOpHbBIE ¥ MUCbMEHHBIE CTOJIbI,

11



BBITSDKHBIE 1IKadbl, CTEK/ISTHHAS U ApyTasi XMUMUUecKast 1ocy/ia, mpubopsl 1 000pyZoBaHue,
nipeJiHa3HaueHHbIe Jis1 (PU3UKO-XUMUUECKOro 3KcriepuMeHTa. Ha3BaHue v Tema paboThl,
KOTOpBbIe 3a/laeT Mpero/iaBaTesib, OTPaXKatoTCsl Ha TUTY/IbHOM JIUCTe OTYeTa.

[MoaroToBKa OTUETOB MO0 MPAKTUUECKKUM U J1JabopaTOPHBIM paboTaM BBITIOTHSIETCS
00y4JaroIMMHICS CaMOCTOSITE/TBHO.

OtueTsl 10 1abopaTOpHBIM paboTaM COCTOUT U3 TEOPETHUECKOTO BBeJeHUsI 110 TeMe
nabopaTopHO paboThl, XO/ie ee BBITIOTHEHHS U pe3y/IbTaTOB IMPOBEAEHHOTO UCC/Ie/IOBAHUS.
[Ipu 3amyTe 0TYETOB MpenojaBaTe/ib IPOBEPSIET: MPaBUIbHOCTb U TOYHOCTh POBE/IEHHUS
aHa/M3a, 3HaHUe TeOPeTHUeCKOro MaTepraaa HeoOX0AUMOro /7St BBITIOJTHEHUS! MCC/Ie/JOBAHUS.

KpuTepuu oneHUBaHMA.

Oruet 1o y1labopaTopHO# paboTe MPUHST MperoaBaTesieM, eC/ii OH 0()OPMJIeH TI0 CTaHAAPTY
CTO MPHUTY 027-2021 u 3aijuiiieH Mpu ycTHOM cobeceioBaHny. KomuecTBO 1ab0paTOpHBIX
paboT Ha3HauaeTcs Tpero/jaBaTesieM B Hauasle cemecTpa. B TeueHue cemectpa oOyuatoriuiics
BBITIOJ/THSIET OTIpeZie/ieHHbIM Habop /1abopaTOpHBIX paboT (B 3aBUCUMOCTH OT yueOHOTO T/1aHa U
rpaduka npoBeJieHUs 3aHsATHI). K 3aBepiiieHnto cemecTpa 00yuaroIuicst 10/KeH BbIMOTHUTD
Ha3HaueHHOe KOJIMUeCTBO PaboT, CjaTh U 3alUTUTD 110 HUM OTUETHI, IEMOHCTPUDPYS YMeHHe
aHa/IM3UPOBATh TIOTyUeHHbIe pe3yibTaThl. OTUeT 10 1ab0paTOPHBIM paboTaM CUMTAETCs
3alUIIeHHbIM, eC/Td 00YYaroIUiACs MPOZeMOHCTPUPOBA/T 3HAHUSI TEOPUU TI0 KOHTPOJIbHBIM
BorpocaMm U ocBoeHue KomreteHmu OITK-OC-1.

: K 3aBepiieHuro cemMecTpa 00yJarOL[UICS JO/KEH BBITIOJTHUTD TaKOe KOJTUUYeCTBO
MpaKTUYeCKUX 3a/laHuii, KOTOpoe ObLJI0 OTOBOPEHO B Hayajie ceMecTpa (B 3aBUCUMOCTU OT
yueOHOTO T/1aHa ¥ rpaduvka 3aHsThi). OTUeThl JO/DKHBI ObITh aKKYpaTHO 0(hOpMIIeHbI, UMETh
TUTYJIBHBINA JTUCT C 0003HaUEHWEM TeMbI U 3a/laHusT; Tpaduyeckasi yacTb I0/DKHA OBITh
BBINOJIHEHA Ha MWIJTUMETPOBOM Oymare wiH B riporpamme Excel ¢ pacrieyaTkoit v BK/ieMBaHUEM
rpaduka B otueT. [Ipu opopmieHnr rpadKoB 00yUaroIUics A0/KeH JeMOHCTPUPOBATh CBOE
yMeHHe MPpaBU/ILHO BbIOMpPATh MaciiTad, 0603HauaTh OCH, TPaMOTHO YCPeHSTh pe3y/IbTaThl U
yMeJio OLleHUBATh OMMOKK. [Ipy pacyeTax 00ydaromUiCs JO/DKHBI HAYYUThCS OLIEHUBATh
3HAUMMOCTbD TIOJTyYeHHBIX Pe3yJ/IbTaTOB, MPAaBU/ILHO BLIOWPATh MOPSIOK BeJTUUKH, OTHICKUBATh
MX Pa3MepPHOCTb, UCTIO/Nb3Ys MeXAYyHapogHyto cuctemy CU.

6.1.4 cemectp 3 | OTUeT
OnucaHue npoueaypsbl.

Ha npakTruecKux 3aHSATHSIX TIPeToJjaBaTe/ib 00bsCHSIeT 00yUaroIMCs IPaKTUUeCKHe aCTIeKThI
MPOC/IyLIaHHOT O Ha JIeKLIUK TeOpeTHUeCcKOoro MaTepuasna, 06Cy>KJatoTCsl arOPUTMbI pelleHH s,
MeTOZbI 00pabOTKH SKCIIePUMEHTATBHBIX JAHHBIX, Ol[eHKa MOTPeITHOCTel, Teopus
pa3mepHocTH. Ha 3aHATHSIX 00yuaromuecs: yuaTcst UCI0/Ib30BaTh CIIPABOYHYIO JIMTEPATYPY /s
9

BBITIOJTHEHUS paCYETOB, UCITO/Ib30BaTh OCHOBHbBIE METO/IbI TTIOCTPOEHHSI MaTeMaTUUeCKON MoZiesin
Y OTTMCAHUS YKCTIePUMEHTaTbHBIX 3aBUCUMOCTEM, UCII0/Ib30BaTh TEOPETUYeCKUe 3HAaHUS
(bur3UUeCKOl XUMUU [IJIs1 pellieHus MpaKTHYecKuX 3ajau. [Tocsie ipoBejeHUsT ayJUTOPHBIX
MPAaKTUYeCKUX 3aHATUN 00yUaroIUIACs Mo/TydaeT 3a/jaHue TI0 PellleHU0 TUTIOBBIX 3a/iay JIIst
CPC.

K 3aBepiieHHI0 ceMecTpa 00yJarolUiics JO/DKeH BBITIOTHUTE TaKOe KOJTUUeCTBO TPAaKTUUYeCKUX
3a/laHui, KOTOpoe OBbIJI0 OTOBOPEHO B Hayajie cemMecTpa (B 3aBUCUMOCTHU OT y4eOHOro TulaHa U
rpaduka 3aHsaTHI). OTYeThI JO/DKHBI ObITh aKKypPaTHO 0)OPMJIEHBI, UMETh TUTY/IBHBIM JIUCT C
0003HaueHWeM TeMbI 1 3a/IaHusT; TpadruecKas UacThb JI0/DKHA ObITh BBIITO/IHEHA Ha
MWITMMETPOBOM OyMmare wiu B mporpamme Excel ¢ pacreuaTtkoii v BK/ieBaHWeM Tpaduka B
otueT. [Ipu odopmieHUM rpa@UKOB 0OyUarOIUICS JO/KEH 1eMOHCTPUPOBATh CBOE YMeHUe
TIpaBUILHO BBIOMpaTh MaciiTab, 0003HauaTh OCH, TPAMOTHO YCPeJHSTh Pe3y/IbTaThl U YMEJIO
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oLjeHMBaTh OMOKK. [Tpy pacueTax 00yUarOLMIACS [JO/DKHBI HAYUHTHCS OLJeHUBATh 3HAUMMOCTh
TOJTyYeHHBIX pe3yJ/ibTaTOB, MPaBU/IbHO BbIOKMPATH MOPSIIOK BeJTMUKH, OTHICKUBATh UX
Pa3MepHOCTb, UCTIONB3Ys MeXXAYHapoAHy0 cuctemy CU. OTuer mo nmpakTrudecKum pabotam
CUMTAeTCs 3allMII[eHHbIM, eC/Ti 00yJarolUiics TIPOIeMOHCTPHUPOBAJ 3HaHUSI TEOPHUH T10
KOHTPOJIBHBIM BOIpOcaM 1 ocBoeHue komneteHnun OITK-OC-1.

Kputepuu oneHUBaHMA.

OtueT cunTaeTCs CIAHHBIM, eCJIY TIpe//I0’KeHHbIe 3a/JaHUsl BbITIO/THEHbI TTPAaBUJIBHO,
JIEMOHCTPUPYETCs 3HaHWe TeOPeTUYeCKOT0 Y MPaKTUUeCKOro MaTepuasa, HeoOXoauMoro st
BBITIOJTHEHUSI paboT

Ortuet 1o 1abopaTopHO# paboTe NIPUHST MperozaBarTeieM, eC/ii OH 0popMJIeH T0 CTaHAAPTy
CTO MPHUTY 027-2021 u 3aiuiijeH Mpu yCTHOM cobeceioBaHny. KomuecTBO 1a00paTOPHBIX
paboT Ha3HauaeTcs TIpero/jaBaTesieM B Hauasle cemecTpa. B TeueHue cemecTpa oOyuaroruiicst
BBIMOJTHSIET OTpeie/IeHHbIN Habop 1abopaTOpHBIX paboT (B 3aBUCUMOCTH OT yueOHOTO I/IaHa U
rpaduKa npoBeieHNs 3aHsATHH). K 3aBepiiieHHto ceMecTpa 00yUaroIuiics 10/DKeH BIMOTHUTh
Ha3HaUeHHOE KOJIMUeCTBO paboT, CIaTh U 3aIlUTUTD 110 HUM OTUEThI, IEMOHCTPUPYS YMEHHE
aHaJTM3UPOBATH TOJTyUeHHbIe pe3y/bTaThl. OTUeT 110 1abopaTOpPHLIM paboTaM CUMTAeTCs
3alI[UIIeHHbIM, eC/TU 00yUaroIUiiCs MPOJeMOHCTPUPOBA 3HAHUSI TeOPHH TI0 KOHTPOIbHBIM
BorpocaM U ocBoeHue komreTteHuu OITK-OC-1.

: K 3aBepineHnto cemecTpa 00yuarom[uiics JO/DKEH BBITIOIHUTD TAaKOe KOTMYeCTBO
NIPaKTUYeCKUX 3a/laHuH, KOTOpoe ObIJI0 OTOBOPEHO B Hayajie cemecTpa (B 3aBUCUMOCTH OT
yuebHoOro r/1aHa 1 rpaduka 3aHsaTuii). OTueThl JO/DKHBI ObITh AKKYPaTHO 0(hOpMJIeHbI, UMETh
TUTY/BbHBINA JTUCT C 0603HaUeHHEeM TeMbl U 3a/jaHust; rpadudeckast 4acThb 0/DKHA ObITh
BBITIOJTHEHA Ha MUJJTUMETPOBOM Oymare uiu B iporpamMmMe Excel ¢ pacrieyaTkoii U BK/ieMBaHUEM
rpaduka B otueT. [Ipu opopmieHnr rpadkoB 00yUaroUiAcs T0/KeH JeMOHCTPUPOBATh CBOE
yMeHHe MPaBUILHO BbIOKMpPATh MaciiTab, 0603HauaTh OCH, TPaMOTHO YCPeIHSTh Pe3y/IbTaThl U
yMeJio olleHUBaTh omOKy. [1py pacyetax 00yuaromuics JODKHBI HAyUHUThCS OLIEHUBATh
3HAUMMOCTb TI0/yUeHHBIX Pe3y/IbTaTOB, TIPAaBUILHO BHIOMPATh MOPSZIOK BeJIMUNH, OTHICKUBATh
WX Pa3MepHOCTh, UCTIOMB3Ys MeXXyHapoaHyto cuctemy CU. OTyeT mo mpakTH4ecKuM paboTam
CUMTAeTCs 3alUIIIEHHBIM, eCJTH 00YYaroIUiCs TIPOIEMOHCTPHUPOBAJ 3HaHUSI TEOPHUH T10
KOHTPOJILHBIM BOIIpOCaM U ocBoeHue KoMmrieTeHu OTTK-OC-1.

6.1.5 cemectp 4 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

JlabopaTopHble pabOThI BHITIO/IHSFOTCS B CIIEIMaIM3UpOBaHHbIX Maboparopusx [1-301, 1-304, -
301-a u /1-308. B yka3aHHBIX 1ab0paTOpPHUSIX UMEIOTCs TabopaToOpHbIe U MUCbMEHHbIe CTOJIBI,
BBITSDKHBIE IIKadbl, CTEK/ITHHAS U ApyTasi XUMUUecKast TIocy/ia, Ipubopsl 1 000pyZoBaHue,
nipe/iHa3HaueHHbIe /17151 PHU3UKO-XMMHUEeCKOro 3KcriepuMeHTa. Ha3BaHue u Tema paboThl,
KOTOpBbIe 33/laeT Tpero/iaBaTesib, OTPaXKalt0TCsl Ha TUTY/ILHOM JIMCTe OTYeTa.

[ToaroToBKa OTYETOB IO MPAKTUYECKHUM U TaOOPaTOPHBIM PabOTaM BBITIOTHSETCS
00yyYaroIMMHUCS CaMOCTOSITeTBHO.

OrtueTsl 110 1abOpaTOpHBIM paboTamM COCTOUT K3 TEOPETUYECKOTO BBeZIeHHS 10 TeMe
nabopaTopHOU paboThl, XO/ie ee BBITIOJTHEHHS U Pe3y/IbTaTOB MPOBEAEHHOTO UCC/IeIOBAHUS.
[Tpwu 3aiuTe OTUETOB MperoaBaresib POBePsIeT: MPaBUIbHOCTh Y TOUHOCTh MTPOBe/|eHNs
aHa/M3a, 3HaHWe TeOPeTHUeCKOTro MaTeprasia HeoOX0AUMOrO /IS BBITIOJTHEHUS] MCC/Ie/JOBaHUs.

KpuTepuu onieHUBaHMS.

Ortuet 1o 1abopaTopHO# paboTe NIPUHSAT MperoaBaresieM, eC/ii OH 0popMIIeH T0 CTaHAAPTy
CTO MPHUTY 027-2021 u 3aijuiiieH Mpu yCTHOM cobeceioBaHny. KomuecTBO 1ab0paTOpHBIX
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paboT Ha3HauaeTCs Mpero/jaBaTesieM B Hauasie ceMecTpa. B TeueHne cemecTpa o0ydJarommiics
BBITIOJIHSIET OMpe/ie/ieHHbIN Habop 1abopaTopHBIX paboT (B 3aBUCMMOCTH OT yueOHOTO I/1aHa U
rpaduka npoBeZieHus 3aHsATHIA). K 3aBepIeHuio cemecTpa 00yuaromuiics J0/DKeH BBITIOTHUTD
Ha3HaueHHOe KOJIMUeCTBO paboT, CaTh U 3alIUTUTh 110 HUM OTUETbI, [EMOHCTPUPYS YMeHHe
aHaM3WpPOBATh TIOTyUeHHbIe pe3y/ibTaThl. OTUeT 1o 1ab0paTopHEIM paboTaM CUMTAEeTCs
3alUIIeHHbIM, eC/Id 00yJaroLUiics POZeMOHCTPUPOBAJT 3HAHUSI TEOPUH TI0 KOHTPOJIbHBIM
Borpocam U ocsoeHue KomrereHrmu OITK-OC-1.

: K 3aBepinieHMto cemecTpa 00yuaroluiics 10/DKeH BbINOIHUTD TaKOe KOIMYeCTBO
NpPaKTHUEeCKUX 3aJJaHri, KOTOpoe ObII0 OTOBOPEHO B Hauasie ceMecTpa (B 3aBUCIMOCTH OT
yuebHOro r/1aHa ¥ rpaduvka 3aHsiThil). OTYeThbl JO/DKHBI ObITh aKKypaTHO 0(OpMIIeHbl, UMeTh
TUTYJIBHBIA JTUCT ¢ 0003HauUeHWeM TeMbl U 3a/laHst; Tpaduyeckasi yacThb /10/DKHA OBITH
BBINOJIHEHA Ha MWIJTUMEeTPOBOM Oymare uiu B riporpamme Excel ¢ pacrieyaTkoit v BK/ileMBaHUEM
rpaduka B otueT. [1pu odopmieHnn rpakoB 00yUaroIuiics JO/DKeH JeMOHCTPUPOBATh CBOE
yMeHUe MpaBU/IbHO BbIOMpaTh MaciTad, 0603HauaTh OCH, TPaMOTHO YCPeHSITh pe3y/bTaThbl U
yMeJIo OLleHUBaTh OmKOKU. [1py pacyeTax 0OydaromUiCs JO/DKHBI HAYYUTHCS OLIeHUBATh
3HAYMMOCTb TIOJTyYeHHBIX pe3yJ/bTaTOB, MPaBU/IbHO BbIOMPATh MOPSIIOK BEJTMUKH, OTHICKUBATh
UX pasMepHOCTb, UCII0/b3ys MeXAyHapoaHyto cuctemy CU.

6.1.6 cemectp 4 | OTUeT
Omnucanue npoueaypsl.

Ha npakTrueckux 3aHsITUSIX TIperioJjaBaTe/ib 00bsICHsIeT 00yuaroIMCs pakTUUeCKre acrieKThI
MIPOC/TYIIaHHOTO Ha JIEKIUK TeOPeTUUeCKOro MaTepuasa, 00Cy>KAat0TCs a/ITOPUTMbI PellieHus],
MeToZbl 00pabOoTKH SKCIIepUMeHTaTbHbIX JJAHHBIX, OLleHKa MOTPelIHOCTel, Teopus
pa3MepHocTH. Ha 3aHsTHsAX 00yJaroiuecs: yuaTcs UCII0/Ib30BaTh CIIPABOYHYIO JIUTEPATYPY IS
9

BBITIO/THEHUS PACYETOB, UCIT0/Ib30BaTh OCHOBHBIE METO/bl ITOCTPOEHHUSI MaTeMaTUUeCKON MOZeNn
Y OTMCaHUs KCIIepUMeHTabHbIX 3aBUCMMOCTEH, UCII0/Ib30BaTh TeOpPeTUYEeCKUe 3HAHUS
(bu3MUecKoil XMMHH JIJ1s1 pellleHus MpakKTUUecKrx 3ajau. Ilocsie mpoBesieHUs ayiUTOPHbIX
MPAaKTUYeCKUX 3aHATUN 00yUarolUiics 1oJlyyaeT 3a/jaHue TI0 PelleHU0 TUTIOBBIX 3a/ay JiIst
CPC.

K 3aBepiieHHI0 ceMecTpa 00yJaroLuiics J0/KeH BBITIOTHUTE TaKOe KOJTMUeCTBO TPaKTUUeCKUX
3a/laHui, KOTOpoe OBIJI0 OrOBOPEHO B Hayajie cemMecTpa (B 3aBUCHMOCTH OT y4eOHOro TiaHa 1
rpaduka 3aHsaTHi). OTUeThI AO/KHBI ObITh aKKYPaTHO 0)OPMJIEHBI, UMEeTh TUTYJ/IbHBIN JIUCT C
0003HaueHWeM TeMbl U 3afIaHusl; rpadruecKast 4acTh JOJDKHA ObITH BBITIONHEHA Ha
MWITMMeTPOBOM Oymare wiu B nporpamme Excel ¢ pacrieuaTtkoli v BK/ienBaHUeM Tpaduka B
ortueT. [Tpu odopmaeHnn rpadvkoB 0OyJarOIIMIACS JODKEH 1eMOHCTPUPOBATh CBOE YMeHHe
TNIpaBU/ILHO BBIOMpaTh MaciiTab, 0603HauaTb OCH, TPAMOTHO YCPeJHSTb Pe3y/bTaThl U YMeJIO
orjeHMBaTh OMOKK. [Tpy pacueTax 00yUarOLMIACS [JO/DKHBI HAYUHTHCS OLJeHUBAaTh 3HAUMMOCTh
TOJTyYeHHBIX pe3yJ/ibTaTOB, MPaBU/IbHO BbIOKMPATH MOPSIIOK BeJTMUKH, OTHICKUBATh UX
Pa3MepHOCTb, UCTIONB3Ys MeXXKAYHApoAHy0 cuctemy CU. OTuer mo npakTrudecKum pabotam
CUMTAeTCs 3allMII[eHHbIM, eC/Ti 00yJaroluiics TIPOIeMOHCTPHUPOBAJ 3HaHUSI TEOPHUH T10
KOHTPOJIBHBIM BOIpOCaM 1 ocBoeHue komneteHnun OITK-OC-1.

Kputepuu oneHUBaHMA.

OtueT cunTaeTCs CIAHHBIM, eCJIY TIpe/JI0’KeHHbIe 3a/JaHUsl BbITIO/THEHBI TTPAaBUJIBHO,
JIEMOHCTPUPYETCsI 3HaHWe TeOPeTUYeCKOTo U MPaKTUUeCcKoro MaTepuasa, HeoOXoauMoro st
BBITIOJTHEHUST paboT

Ortuet 1o 1abopaTopHOU paboTe NIPUHST MperoaBaTeieM, eC/ii OH 0pOpPMJIeH T10 CTaHAApTy
CTO MPHUTY 027-2021 u 3aiuiiieH MpU yCTHOM cobeceioBaHny. KomuecTBoO 1a00paTOpHBIX
paboT Ha3HauaeTCs TIpero/jaBaTesieM B Hadasle ceMecTpa. B TeueHue cemecTpa oOyuarorumiicst
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BBITTOJTHSIET OTIpeZie/ieHHbIN Habop /1abopaTOpHBIX paboT (B 3aBUCUMOCTH OT yUeOHOTO T/IaHa U
rpaduKa npoBe/ieHUs 3aHsATHI). K 3aBepiiieHHt0 cemecTpa 00yuaroIuicst 10/KeH BbIMOHUTh
Ha3HayeHHOe KOJIMYeCTBO PaboT, C/1aTh U 3aLUTUTH 10 HUM OTYEeThI, IEMOHCTPUPYS yMeHHe
aHaJIM3UPOBATh TOJTyueHHbIe pe3y/bTaThl. OTueT 110 1abopaTOpHLIM paboTaM CcUMTaeTCst
3aIIMIIeHHbIM, eC/Ti 00yJaroIMiACs MTPOIeMOHCTPUPOBA 3HAHUSI TEOPHH TI0 KOHTPOJIBHBIM
BorpocaMm U ocBoeHue komreteHmu OITK-OC-1.
: K 3aBepimieHnto cemecTpa 00yuaromuiics A0/DKeH BBITIOIHUTD TaKOe KOTMYeCTBO
MPaKTUYeCKUX 3a/laHui, KOTOpoe ObIJI0 OTOBOPEHO B Hayajie cemecTpa (B 3aBUCUMOCTU OT
yueOHOro ry1aHa 1 rpaduka 3aHaTHil). OTUeTHI JO/DKHBI OBITh aKKYPaTHO 0()OpPMJIEHB], IMETh
TUTYJbHBINA JTUCT C 0603HaUeHHEeM TeMbl U 3a/jaHus; rpadruueckast 4acThb 10/DKHA ObITh
BBITIOJTHEHA HAa MUAJJTMIMETPOBOM Oymare v B mporpamMe Excel ¢ pacnieuaTkoii 1 BK/ieMBaHHEM
rpaduka B otueT. [Ipu opopmieHrr rpadkoB 00yUaroUics A0/KeH eMOHCTPUPOBATh CBOE
yMeHe TIPaBIIBHO BbIOMpaTh MaciTad, 0603HavyaTh OCH, TPaAMOTHO YCPeAHSATh Pe3y/IbTaThl U
yMeJsio oLleHuBaTh olubku. [1py pacyetax oOyuaromyicst JOHKHBI HAyUHThCS OLIeHHUBaTh
3HAUMMOCTD TIOTyUYeHHBIX Pe3y/IbTaTOB, MPABUILHO BBIOMPATh TIOPSZOK BETUUMH, OTBICKUBATD
WX Pa3MepHOCTh, UCTIOMb3Ysl MeXXJyHapoaHyto cuctemy CU. OTtyeT mo nmpakTuyeckuM paboTam
CUMTAETCS 3allMIIeHHbIM, eC/TH 00YYarOIUHACs ITPOIeMOHCTPUPOBAJT 3HAHHUS TEOPHHU TI0
KOHTPOJIbHBIM BOMpocaM U ocBoeHre KomneteHuui OITK-OC-1.

6.2 O1jeHOYHBbIE Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepun u

KOMIIETEHIIMH B PAMKdAX HPOMe)KyTO"IHOI‘/'I aTTeCTaluu

cpeacTBa (MeTojbl) OLIEHMBAHUA WH/JUKATOPOB /[JOCTH)KEHUSA

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
e — Kpurepumu onjeHuBaHus OLleHMBAHHA
NMPOMe)XyTOYHOH
aTTecTalyu
OIIK OC-1.4 YMmeer TIPUMEHATD TeopeTuyeckue | YCTHoe
TI0JIO)KEHUSI TIPY pellieHUH TpPaKTUUecKux | cobecesoBaHue TI0
BOMPOCOB U (PM3MKO-XMMHUECKMX 3a/lay | BOIIPOCaM K 3aueTy
B 00/1aCTH MeTO/I0OB KOHTPOJISI M aHa/M3a
Bel[eCTB
OIIK OC-1.5 [JeMoHCTpUpyeT yMeHWe  BBINOJIHATE | Y CTHOe
pacuetel B  00/aCTMU  XUMWYECKOW | cobeceioBaHHe TIO
TepMOJIMHAMMKY,  BJlaJileeT 3HAHUSIMU | TEOPEeTUYECKUM
MPUHLMIIOB W MeTOZOB  (DM3MKO- | BOIIPOCAM K 3aueTy
XUMHYECKOTO aHa/lu3a IIpU  OL|eHKe
JarpaMM COCTOsiHUSL cucTembl.  [lpu
cobeceJoBaHUM MaTepHa/l H3JaraeTcs
TI0JTHO, YeTKO v JIOTUYeCKH
110C/1e/10BaTe/IbHO
OIIK OC-1.7 OOyuaroluiicsi BajieeT U TPaMOTHO | YCTHOe
WCTIONb3yeT  OCHOBHBbIE TOHATUS W | cobecesioBaHUe TIO
TePMUHAMU JAUCLIAIUIMHBL, OTBETbl Ha | TEOPETHUUeCKUM
BOIPOCHI OT/IMYAKOTCSI TPaMOTHOCTBIO U | BOIPOCaM
MOJIHOTOM.  JIeMOHCTpUpYeT  yMeHHe | 5K3aMeHaLMOHHOIO
aHa/M3UpOBaTh, HHTEPIIPETUPOBaTh U | OuseTa
000011aTh pe3yJbTaThI
9KCITIepUMEeHTa/IbHbIX 51 pacyeTHO-
TEOpeTHUYeCKMx  pabor B obsacTsix
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XUMHUYECKON KUHETUKU U 37IeKTPOXHUMUM.
Vcrnosib3yeT BBIUMC/IWTEbHbIE TIPHEMBI
[T pellieHUsT 3a/jay 10  (uU3nUeckou
XUMUU

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 2, TumnosBble OLeHOYHBIE CPeCTBA /ISl IPOBe/JjeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypsl

B koniie cemectpoB Ne 2 1 Ne 3 (B roc/ie/iHIOI0 Heie/F0) 00yUarouiics CIaeT 3aueT JIeKTOpY B
xozie cBoOoiHOTO cobece/j0BaHMS 10 MaTepUasam JeKLUH.

IIpumMep 3agaHud:

s 2 cemectpaKOHTpO/IbHBIE BOTIPOCHI K 3aUéTy

1. OCHOBHbBIE METPOJIOTMYECKUE XapPAKTEPUCTUKHA aHATIUTUYECKUX METOI0B
(BOCTIDOM3BOJUMOCTB, TIPAaBUTBHOCTD, YYBCTBUTETLHOCTD, TIPeZies1 0OHapy KeHus).

2. KucnoTHO-0CHOBHBIE UHAUKATOPbI. VIOHHO-XpOMOQOpHasi TeOpUsi UHJUKaTOPOB.

3. Pa3nuyHble NPUHIUIIBI KJlacCU(pUKALMY aHA/TMTUYeCKUX MeTO/IOB.

4, AHaNMTAYeCKU CUTHA, er0 UHTEHCUBHOCTD, LIy M.

5. Krnaccudukaiiyst MeToj0B KOTMUeCTBEHHOT0 XHMUUeCKOT0 aHa/iri3a. XUMuJeckast
peaki[usi Kak UCTOUHUK aHa/IUTUYeCKOW MH(OPMaLIUH.

6. KoHcTaHTa paBHOBeCHsI XUMHUUYeCKOM peakiuy. [IpaBHU/I0 MOHHOTO TIPOU3Be/IeHNsT BO/bI.
Bogopoansiii nokasatens. Pacuet pH.

7. KoHcranTa paBHOBecust ¥ D/]C OKUCIUTe/TbHO-BOCCTaHOBUTEMBHBIX PeaKIUH.

OKuC/IUTe/IbHO-BOCCTAHOBUTEILHOE TUTPOBdHMHE. HPI/IMepBI MPpUMEHEHUA MMTePMdHI'aHATOMETDHH.

8. Krnaccudukaiiys ¥ CyIHoCTbh TUTPUMETPUUECKHUX MeTO/IOB aHaiu3a. Touka
5KBHBAaJIEHTHOCTH, KOHUEHasi TOUKa TUTPOBAHMUSI.
9. CranzapTHbie 06pas3iibl cOCTaBa BelllecTB U MaTepuanos (I"CO, OCO, COII).

10. Knaccudukaliysi THCTpyMeHTa/IbHBIX MeTO/[0B aHamu3a. OCHOBHBIE CITOCOObI
onpeesieHus1 KOHL|eHTpaLMU aHa/IuTa B MUHCTPYMeHTa/IbHbIX METO/axX.

11. Knaccudukaiiys ontiyecKux MeTo/loB aHar3a. OCHOBHbIe XapaKTePUCTUKHU
3/7IEKTPOMAarHMTHOT'O U3JTy4YeHUs.

12. A6CcopOIMOHHBIE ONITUUECKHE METO/IbI aHaM3a. OCHOBHOM 3aKOH CBETOTOIJIOIIEHHUS, eT0
WCI10J/Ib30BaHUe B aHA/IUTUUECKHUX L[e/IsX.

13. OMMCCHOHHBIE MeTO/Ibl aHa/113a. AHa/IMTHYeCKre BO3MOKHOCTH JIFOMUHHUCLIEHTHOI'O U
TJIaMeHHO-(OTOMEeTPHUUYEeCKUX METO/IOB.

14. Krnaccudukariiyst moTeHIOMeTPUUeCKHUX MeTO/[0B aHanu3a. [1psiMast ToTeHI[MOMeTpUs,
vM3MepeHue MoTeHLMasa, ypaBHeHrve HepHcra. [ToTeHLIMOMeTpUYEKOe TUTPOBaHUE

15. KynoHomeTpuueckue MeTO/Ibl aHa/IM3a, KacCU(UKaIysi, aHaTUTUUeCKe BO3MO>KHOCTH.
KynoHomeTprueckoe TUTpOBaHue.

16. OcHOBHBIE BH/IbI BOJIbTAMIIEPOMETPUYECKUX METOZ0B aHanu3a. [ I[pumeHenue u
aHa/IMTHYeCKHe BO3MOYKHOCTH TI0JIsiporpaduu.

17. Krnaccudukaryst xpomatorpapuueckix MeTO/IOB aHa/IM3a 10 Pa3/IMUHbIM TTPUHITUTIAM.
18. CyurHocTh 3akoHa JIlambepta — byrepa — Bepa? YpaBHeHue, BbIpakaroljee OCHOBHOM
3aKOH TIOTJIONeHHsI B UHTerpaibHoU hopme.

19. Cy1[HOCTh MeTo/jJa HOHOOOMEHHOH XpoMaTorpaduu, aHaTMTUYECKHE BO3MOYKHOCTH U
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MpakTUYeCKoe 3HaueHue.
20.Kakue THUTTbI MFOHOOOMEHHBIX CMOJI IPUMEHSIIOTCS B XpoMaTorpaduu?
21. CranzapTHble 06pa3ijpl cocTaBa BelrjecTB U Matepuanos (I'CO, OCO, COIT).

s 3 cemectpa

PU3MKO-XUMHYeCcKas: TepMOJiJMHaMUKa. 3aKOHbI TepMOuHaMUKU. [lepBoe Hauano
TepMOVHAMUKW. BHYTpeHHsIs1 SHeprusi, SHTabITHs, TeIIoTa U paboTa. Vi3MeHeHHs SHTaIbINN
Y BHYTPeHHel SHepruu B mpolieccax /sl ujeanbHoro rasa. TepmoauHaMyuyeckoe 060CHOBaHMe
3aKoHa ['ecca. Ternio0eMKOCTb, 3aBUCUMOCTb TeIJIOEMKOCTH OT TeMIlepaTypbl. 3aBUCUMOCTh
TETI0BOro 3(pekTa oT TemrepaTyphrl. ¥ paBHeHre Kupxroda. TepmoguHamMuueckas
obpaTuMoCTh ¥ He0OpaTUMOCTH TporjeccoB. PaboTa u TerioTa o6paTMoro mporecca.
OHTponus. [IprMeHeHUe SHTPONUM KakK KPUTEPUsi paBHOBECUs U HallpaB/leHUs!
CaMOIIPOU3BOJIbHBIX NIPOLIECCOB B M30/IMPOBaHHBIX CUCTeMax. VI3MeHeHNe SHTPONUU B
pa3MUuHBIX nporeccax. TepMogrHaMUyecKre CBOMCTBA ra30B U ra3oBbix cMecel. [loctynat
[Tnanka. O6BbejHeHHOE BhIpa)keHKe TIePBOT0 ¥ BTOPOT0 Hauasl TEPMOJUHAMUKHU. JHeprus
I'n66ca. OHeprus 'enbmronbiia. PacueTsl sHepruu ['166ca u ['esibMrosblia 1o CripaBOYHbIM
BeJIMYHHAaM.

TepMoHaMKKa PaCTBOPOB. XMMUUECKHI MOTeHI[|a/l U 00111e yC/I0BUs PABHOBECHSI CUCTEM.
Omnpefenenre NOHATHS «PacTBOP». DKCTEHCUBHBIE Y MHTEHCUBHbBIE CBOWCTBA PACTBOPOB.
YpaBHenust ['m66ca-/Irorema. DHeprusi ['mb6ca 1 XUMHUUECKHM MTOTeHIMal KOMIIOHEHTOB
pactBopa. Knaccudukauys pactBopoB. MieanbHble pacTBOpbL. AIJUTUBHOCTb S5KCTEHCHUBHBIX
CBOMCTB H/iea/IbHbIX PAaCTBOPOB (9HTA/ILITHH, 00bEMOB, TeI/I0eMKOCTel). X UMUUeCKHH
NOTeHLa/l KOMIIOHEHTOB H/lea/IbHOTO pacTBOpa. [laBjieHre HaChIIeHHOTO I1apa KOMIIOHEHTOB
W/ieaslbHOro pacTBopa. 3akoH PayJisi. PacTBOpUMOCTE B Uiea/lbHbIX pacTBOpax. Y paBHeHUe
IIpenepa. AKTUBHOCTb KOMITOHeHTa pacTBopa. CTaHjapTHbIE COCTOSIHUSA KOMIIOHEHTOB
pacTtBopa. XMMHUYeCKUi MOTeHLMal KOMIIOHEeHTa Her/lealbHOro pacTBopa. OTK/IOHEeHUs OT
3akoHa Paysist 1 ero npyuumHbL. PacTBOPUMOCTSE ra3oB, XUJKOCTEN U TBEPABIX TeJl B
HeM/lea/lbHbIX pacTBopax. OcMoTHyeckoe jjaBrieHue. [IpesjenbHO pa3baByieHHbIE PaCTBOPHI.
@OyruTUBHOCTH KOMITOHEHTOB TIpe/ie/IbHO pa30aB/ieHHBIX PACTBOPOB.

CraTtuctuueckas TepMoguHaMuka. CraTthcTudeckasl popMy/IMpOBKa BTOPOro Havasa
TepMOAVHAMUKHU. PacueT abCO/MOTHOM SHTPONHY BeI[eCTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSIHUSIX. PacueT n3MeHeHUst SHTPOIIMU XUMHUUECKUX PeakLi 110
CIPaBOYHBIM /IaHHBIM 1P pa3/IMYHbIX TeMIleparypax.

XrMmuueckoe paBHOBecre. KuHeTHueckasi U TepMOJMHaMHUUeCKasi XapaKTepUCTUKU
paBHOBeCHOTO cocTosiHUs cuctembl. KoHcTaHTa paBHOBecusi. CriocOObI BbIpayKeHHsT KOHCTAHTBI
paBHOBeCHsI B TOMOT'eHHBIX CUCTeMaX. BrlurcieHre cocTaBa paBHOBECHOM CMeCH, BbIXO/a
NIPOAYKTOB. Y paBHeHHe U30TepMbl XUMUYECKOW peakjuu. XUMHU4YecKoe cpofcTBo. CTaHzapTHOe
XUMHYeCcKoe CPOJICTBO U peakIiMOHHast criocobHOCTh. ['eTeporeHHOe paBHOBecHe. 3aBUCUMOCTb
KOHCTAaHTBI PaBHOBECHs OT TeMIlepaTyphbl. ¥ paBHeHHsI M300apbl ¥ U30X0Pbl XUMUUECKOH
peakuyy. PacueT KOHCTaHT paBHOBeCHSI 10 CIIPABOYHBIM TePMOVMHAMUUeCKUM Be/TMYMHaM.
XHMHUUeCKOe paBHOBeCHe NP Pa3nuHbIX Temneparypax (Metos TemkuHa — [1IBapijmana_

6.2.2.1.2 Kpurepuu orjeHUBaHUs

3auTeHo He 3auTeHo
[emMoHCTpUpyeT MpaBu/ibHOe NprMeHeHHe | He AeMOHCTpUpyeT MpaBUIbHOe TTpUMeHeHMe
TeOpeTUUeCKUX T0JI0’KeHUH NPY pelleHnur TeOpPeTUUECKUX T0JI0’KeHUH MPHY peLleHun
NIPaKTUYeCKUX BOTIPOCOB U 3a/iau B 00/1acTh MPaKTHUeCKUX BOMPOCOB U 3a/jau B 00/1acTh
MeTO/I0B KOHTPOJISI M aHa/iu3a BelecTB METO/JJ0B KOHTPOJISl U aHa/Iu3a BelecTB
[leMOHCTpPUpYyeT yMeHUe BbITIOJHSTh He neMoOHCTpUpYeT yMeHHe BBITIOTHSITh
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pacueTsl B 0071aCTH XUMHUECKOH pacueTsl B 00/1aCTH XUMUUECKOH
TepPMO/JJMHAMUKY, BJafieeT 3HaHUSMU TepMO/JJMHAMUKH, BiajieeT 3HaHUSAMU

MIPUHLMIIOB U METO/|0B (PU3UKO-XMMHUUECKOTO | MPUHLIUIIOB U METO/0B (PHM3HMKO-XUMUUECKOT0

aHasM3a MpM OLieHKe JuarpaMM COCTOSTHUS aHa/M3a Mpu OLieHKe JuarpaMM COCTOSTHUS

CUCTEMBI. CUCTEMBI.

ITpu cobecejoBaHMY MaTepuasl U3JaraeTcst I[Tpu cobecejoBaHUM MaTepyas U3/1araeTcst

TI0/IHO, YeTKO U JIOTUYeCKHU I10C/Ie;0BaTe/IbHO 0OpBIBOUHO, HEYETKO U JIOTUUECKU
Heroc/1ejoBaTe/IbHO

6.2.2.2 Cemectp 3, TunosBble oLieHOYHBbIE CPeJCTBA //isi NPOBe/JeHUus 3aueTa 1o
JHUCIHILIHHE

6.2.2.2.1 Onucanue npoueaypsbl

B koHije cemectpoB Ne 2 1 Ne 3 (B MMOC/IeJHIOIO He/Ie/0) 00yUaroIUics C/1aeT 3a4eT JIEKTOpPY B
xo/ie cBOO0IHOTO cobeceIoBaHMs TI0 MaTepHasiaM JIEKI[UM.

IIpyimep 3agaHus:

Hnst 2 cemectpaKoHTpOJIbHBIE BOMPOCHI K 3aUéTy

1. OCHOBHBIE METPOJIOTMYECKHEe XapaKTePUCTUKH aHATMTUYECKHUX METO/I0B
(BOCTIPOM3BO/JUMOCTb, TTPaBUIBHOCTD, UYBCTBUTEIBHOCTD, TIPeZies1 0OHapy KeHus).

2. KucioTHO-0CHOBHBIE MHAUKATOPLI. IOHHO-XpoModopHasi TeOpusi MHAUKAaTOPOB.

3. Pa3muHble MPUHIUITEI K/1acCUbUKALY aHATMTHYeCKUX MeTO/IOB.

4. AHanUTUUeCKW CUTHAJ, er0 UHTeHCUBHOCTb, LIy M.

5. Krnaccudukaiiys MeTo/JoB KOJIMYeCTBEHHOTO XMMUYeCKOro aHamu3a. XUMuueckast
peakiysi Kak UICTOYHUK aHaTUTHUeCKON uHhopmMaluu.

6. KoHcTaHTa paBHOBeCHst XUMHAUYeCKOW peaklud. [IpaBU/I0 MOHHOTO TIPOU3Be/|eHNsI BOJbI.
BogiopoaHblii okasaTenb. Pacuer pH.

7. KoHcranTa paBHOBecust 1 D/]C OKMCIUTE/IbHO-BOCCTaHOBUTEIBHBIX PeaKLUH.

OKuCIUTeTbHO-BOCCTaHOBUTETbHOE TUTPOBaHUe. [Ipumepbl MpuMeHeHUs TepMaHraHaTOMeTPHH.

8. Knaccudukariiys ¥ CynjHOCTb TUTPUMETPUUYECKHX MeTO/I0B aHanu3a. Touka
5KBUBA/IEHTHOCTH, KOHUEHAasi TOUKa TUTPOBaHUS.

9. CranzapTHbIe 06pa3i[bl cOCTaBa BelecTB U Matepranos (I"CO, OCO, COII).

10. Knaccudukaiiyuss THCTpyMeHTa/IbHBIX MeTO/IOB aHamu3a. OCHOBHbBIE CITIOCOObI
onpe/eneHus: KOHLeHTPAL[MU aHa/IuTa B UHCTPYMEeHTa/IbHbIX MeTO/ax.

11. Krnaccudukaiiysi onTuueckKux MeTo/I0B aHair3a. OCHOBHbIE XapaKTePUCTUKU
3JIEKTPOMAarHUTHOT O U3/Ty4YeHHUs.

12. AGcopOipoHHbIe ONITHUeCKe MeTo/ibl aHair3a. OCHOBHOM 3aKOH CBETOTIOTJIOIIEeHHS], ero
WCIIO/Ib30BaHKe B aHAJIUTUYECKUX LIe/IsX.

13. OMMCCHOHHBIE MeTO/Ibl aHa/IM3a. AHa/IMTHUUYeCKHe BO3MOKHOCTH JIFOMUHHUCLIEHTHOTO U
NJIaMeHHO-(OTOMEeTPUYECKUX METO/OB.

14. Krnaccudukaiiys moTeHI[OMeTpUUYeCKUX MeTO/IOB aHasn3a. [IpsiMasi MoTeHLIMOMeTpus,
r3MepeHHe MoTeHLrasna, ypaBHeHre HepHcra. [ToTeHI[MOMeTprUeKoe TUTPOBaHUE

15. KynoHomeTpuueckre MeTO/[bl aHa/In3a, KIacCUpUKaLYsl, aHaTUTHYeCKre BO3SMO)KHOCTH.
KynoHomeTprueckoe TUTpOBaHHeE.

16. OcHOBHBIE BH/bI BOJIbTaMIIEPOMeTPUUECKUX MeTOJ0B aHanu3a. [IpruMeHeHre u
aHa/IMTUYeCcKue BO3MOXKHOCTH ToJisiporpaduu.

17. Krnaccudukaiiys xpomarorpadrueckux MeTO/I0B aHa/lv3a 0 pa3/IMYHbIM MPHUHIUTIAM.
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18. CymHocTs 3akoHa Jlambepta — Byrepa — bepa? YpaBHeHuMe, BbIpa)karoiiee OCHOBHOM
3aKOH ITOTJIOLeHUs B UHTerpaibHOU (hopMme.

19. CyIHOCTb MeToZia MOHOOOMEeHHOW XpomaTrorpaduu, aHaTUTHYeCKe BO3MOKHOCTU U
TpakTUYeCcKoe 3HaueHue.

20.Kakuie TUmbl FOHOOOMEHHBIX CMOJI IPUMEHSIFOTCSI B XpoMaTorpaduu?

21. CranpgapTHble 00pa3ijbl cocTaBa BelrjecTB 1 Matepuanor (I'CO, OCO, COII).

s 3 cemecTtpa

DuU3MKO-XUMHUUeCcKas TepMOZMHaMUKa. 3aKOHbI TepMOogruHaMUKU. [lepBoe Hauano
TepMO/JMHAMUKU. BHYTPeHHsisl 9Heprusi, SHTa/IbINs, TeryioTa U paboTta. MI3MeHeHUs SHTa/IbITUU
Y BHyTPEeHHel SHepruu B TpoLjeccax AJis uheanbHOro rasa. TepmoanHaMuyeckoe 000CHOBaHHe
3aKoHa ['ecca. TernioeMKOCTb, 3aBUCHUMOCTb TeIJIOEMKOCTH OT TeMIlepaTypbl. 3aBUCUMOCTb
TeryIoBoro 3¢gdekra ot Temrneparypsl. YpaBHeHue Kupxroga. TepmoguHaMuyeckas
obGpaTuMocTh U HeoOpaTUMOCTH TporieccoB. PaboTa u Teriota o6paTUMOro mpotiecca.
OnTponus. [IpuMeHeHre SHTPONIMM KaK KpUTepHs pAaBHOBECHS U HallpaBJ/IeHUs
CaMOTIPOX3BOJIbHBIX MPOLIECCOB B MU30/IMPOBaHHBIX cUCcTeMax. VI3MeHeHre SHTPONUH B
pasMuHbBIX nporeccax. TepmogrHaMuyecKre CBOMCTBA ra30B U ra3oBbIx cMecel. IToctynar
[Mnanka. O6befuHEHHOe BhIpaXkeHre TIepBOro ¥ BTOPOT0 Hayasl TepMOJAUHAMUKA. DHeprust
I'n66ca. Oueprus I'enbmronbiia. Pacuets sHepruum ['166ca v ['eslbMrosiblia o CripaBOuHBIM
BeJTMUMHaM.

TepmovHaMyKa pacTBOPOB. XUMHUECKHI TIOTEHI[Ha/ U 001i[ie YC/IOBUSI PABHOBECHS CHCTEM.
OmnpefieneHre OHATHS «pPacTBOP». DKCTEHCUBHbIE Y MHTEHCUBHbIE CBOMCTBA PACTBOPOB.
YpaBuenus ['n66ca-/lrorema. Dueprust ['n66ca v XUMUYeCKHH MTOTeHIaal KOMITIOHEHTOB
pactBopa. Knaccugukauys pactBopos. VgeanbHble pacTBOpbL. AJIMTHBHOCTh SKCTEHCHBHBIX
CBOWCTB H/Iea/IbHbIX PaCTBOPOB (3HTAJIBIHM, 00bEMOB, TETVIOEMKOCTeH). X UMUUeCKUn
MOTeHLMa/l KOMIIOHEHTOB K/lea/lbHOTO pacTBOpa. [laByieHre HaChIILeHHOTO apa KOMIIOHEHTOB
Y/easbHOro pacTBopa. 3akoH Paysii. PacTBOPUMOCTE B Uiea/bHbIX pacTBOpax. Y paBHeHUe
[ITpenepa. AKTUBHOCTb KOMIIOHeHTa pacTBopa. CTaHZapTHbIe COCTOSIHUSI KOMIIOHEHTOB
pacTtBopa. XMMHUYeCKUM MOTeHLja/l KOMIIOHEeHTa Her/lealbHOro pacTBopa. OTK/IOHeHUs OT
3akoHa Paysisi v ero npyuumnHbl. PacTBOPUMOCTB ra30B, >XUJKOCTEN U TBEPAbIX TN B

HenJea bHBIX pacTBopax. OcMoThyeckoe fasienue. [1peenbHo pa3baB/ieHHbIE PAaCTBOPHI.
@yrUuTUBHOCTH KOMITIOHEHTOB TIpPe/ie/IbHO Pa3baBieHHbIX paCTBOPOB.

Cratuctuueckasi TepmoguHaMrka. Cratuctrueckasi popMy/IMpoBKa BTOPOro Hauasia
TepMO/[MHAMUKU. PacueT abCOMIOTHOM SHTPOIUY BellleCTBa B TBEPOM, >KUJKOM U
ra3zoo0pa3HoM cocTosiHUSIX. PacueT n3MeHeHus SHTPOITMU XMMHUECKUX PeaKLUi 1o
CMPaBOYHBIM /IaHHBIM 1P pa3/IMYHbIX TeMIlepaTypax.

XuMuyeckoe paBHOBecHe. KuHeTnueckas U TepMOJMHAMUUeCKast XapaKTepUCTUKU
PaBHOBECHOTO COCTOsiHUS crcTeMbl. KoHcTaHTa paBHOBecusi. CriocoObl BbIpayKeHHUsI KOHCTAHThI
paBHOBeCHsI B TOMOT'eHHBIX CUCTeMaxX. BeluncieHne cocraBa paBHOBECHOM CMeCH, BbIXO/a
MPOAYKTOB. Y paBHeHHe U30TePMbl XUMUYECKOW peakiui. XUMHUYecKoe cpofcTBO. CTaHJapTHOe
XVMHYeCKOe CPOJICTBO M PeaKLMOHHasi ClIOCOOHOCTh. ['eTeporeHHOe paBHOBecHe. 3aBUCUMOCTD
KOHCTaHThl PaBHOBECHSs OT TeMIlepaTyphl. Y paBHeHUst 1300apbl U N30X0Pbl XUMUYeCKOMH
peakuuu. PacueT KOHCTaHT paBHOBeCHS IO CIIPABOYHBIM TePMOJAMHAMUUYECKUM Be/TMUHHAaM.
X¥MHYecKoe paBHOBeCHe TIpU pa3/MuHbIX TemnepaTtypax (Metof TemkuHa — I1IBapiymana_

6.2.2.2.2 Kputepuu oLieHUBaHMSA

3auTeHo He 3auTteno
[leMOHCTpUpYeT MpaBWIbHOE TIpUMeHeHre He peMoHCTpUpyeT npaBuibHOE TIPUMeHeH1e
TeopeTUYeCKHX MO0JI0)KeHUM MPU pellieHruH TeOpPeTUUYeCKUX MO0JIO)KeHUM NPU pellieHUur
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TIPaKTHUeCKUX BOTIPOCOB U 337jau B 00/1aCcTH
MEeTO/[0B KOHTPOJISI M aHa/Ii3a BellleCTB
JleMOHCTpPHUpYeT yMeHHe BbITTOTHSITD
pacyeTh! B 06/1aCTH XUMUUECKOH
TepMOVHAMYKY, BjaJieeT 3HaHUSIMU
MIPUHLIUIIOB ¥ METOZO0B (PH3HUKO-XMMUUECKOT0
aHa/M3a TpY OLleHKe [UarpaMM COCTOSTHHS
CUCTEMBI.

I[Tpu cobeceoBaHNY MaTepras U3/araeTcst
TI0JTHO, YeTKO U JIOTUYeCKH 10C/Ie/[0BaTe/IbHO

MPaKTHUeCKUX BOMIPOCOB U 3a/jau B 00/1acTh
MeTO/I0B KOHTDPOJIS Y aHa/in3a BelljecTB
He nemoHCTpUpyeT yMeHue BbITIOHATh

pacueTsbl B 00/1aCTH XUMUUECKON
TepPMO/JIMHAMUKH, BJaZieeT 3HaHUSAMHU
NIPUHLMIIOB U METO/I0B (PU3UKO-XMMUUeCKOr0
aHasM3a Mpu OLieHKe JuarpaMM COCTOSTHUS
CUCTEMBI.
I[Tpu cobeceoBaHNM MaTepyas U3/1araeTcs
0OpBIBOUHO, HEYETKO U JIOTUYECKU
Herocse0BaTe bHO

6.2.2.3 Cemectp 4, TunoBble oLieHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUILUTHHE

6.2.2.3.1 Onucanue npoueaypsl

Bo Bpemsi ceccum riocsie 3aBepiiieHus: cemectpa Ne 4 00yuaromuiics claeT 3K3aMeH 1o buietam
(ob6paszery busera rpusaraetcsi). Y o0Oyuarolrierocsi iMeeTcsi BO3MOXXHOCTb BbIOOpa
9K3aMeHalMOHHOTO OusieTa U3 HeCKOIbKUX. [Toce moarotoBku (0komo 30 MUHYT)
oOyuaroluiicsi OTBeuaeT SK3aMeHaTOpPY 10 Borpocam OusieTa, a TakyKe Ha ZI0TIOJTHUTe TbHbIe

BOIIPOCHI.

IIpvimep 3agaHus:

OK3AMEHAIIMOHHEIN BUJIET Ne

Mo AUCLUIUIMHe _ Pu3nueckass XUMUS
[Tpodwis MoAroToBKY____ MeTasutyprusi IBeTHBIX, PeJKUX U O/1aropofHBIX METa/IoB ___

1._3DnekTpuueckas TpOBOJUMOCTb PACTBOPOB 3JIEKTPOJIUTOB
2._BnusHue TemMnepaTypbl Ha CKOPOCTb XUMUUECKOW peaKLUM.
3._DnekTpoHas nospusanusa u I C nossgpusaiyu.

6.2.2.3.2 Kpurepuu orjeHUBaHUA

OCHOBHBI€ ITOHATHA

(bu3myeckor XuMUn

(hr3uUecKo XUMUU U

Y TEpMUHAMU Y CIIOCOOHOCTH CroCcoOHOCTH
JVICLIUTUTHHBI, WCII0/Tb30BaTh UX B | WCIO/b30BaTh UX B
OTBeThbI Ha BOMPOCHI | MpodeccroHaNbHOM | TpodeccuoHanbHOM
OTJIMYAIOTCS JesITeIbHOCTH C JeATeIbHOCTU
I'PaMOTHOCTBIO U HeOOJbIINMU 00HApY)KUBAKOTCS
TIOJTHOTOM. 3aMeuaHHUsIMH, 3aTpyJHEHUs], 4YacTo

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoB/ieTBopuTe/1IbHO
Obyuarormuiics [eMoHCcTpUpyeT [Tpu OOyuaroruiics He
BJIafleeT U 3HaHVe OCHOBHBIX | J€MOHCTPUPOBAHUU BJIa/leeT U HerpaMOTHO
rpaMOTHO TIOHATUN U 3HaHWM OCHOBHBIX VICTI0/Ib3yeT OCHOBHbI®
VICTIOJIb3YeT TePMHUHOB 3aKOHOB M MOHATUMN TOHATHUS U TEPMUHAMU

JUCLIUIIMHBL, OTBETHI Ha
BOIPOCHI OT/IMUAKOTCS
0e3rpaMOTHOCTbBIO U
OTCYTCTBUEM
CUCTeMaTHUYeCKuX
3HaHWU.

He nemoHcTpupyer
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JeMoHCcTpUpyeT
yMeHHe
aHA/TU3UPOBATh,
WHTepIpeTUpPOBaTh
1 0000111aTh
pe3y/bTaThl
9KCTIePUMEHTaTbHBI
X U PacyeTHO-
TEOPeTUUeCKUX
paboT B 06/acTsX
XUMHYECKOU
KUHETUKU U
3/IEKTPOXHUMHUH.
YMmeet
HCTIO/Ih30BaTh
BBIUNCJ/IUTE/TbHBIE
TIPUEMBI JIJIs1
pelieHust 10
bur3nuecKoit XuMumn

VHOTIa HY>K/1aeTCst
B MO/ICKa3Kax

JlefiaeT OIIMOKU 1
HY’K/IaeTCs B
T0/ICKa3Kax

yMeHHe aHa/IM3UpPOBaTh,
WHTEpPIIPEeTUPOBAaTh U

0000111aTh pe3y/bTaThl

9KCIIEPUMEHTA/IbHBIX U
pacueTHO-

TeOpeTUYeCKUX paboT B

00/1aCTsIX XUMHUYeCKOH
KUHETUKHU U

3/IEKTPOXUMHH.

He ymeeT ucrosnb30Bath
BBIUMC/TUTE/IbHBIE
TIPUEMBI 1151 PeIIeHHST
o (pusrueckol XuMuu

7 OcHOBHas yyeOHasA MTEpaTypa

1. AHanuTtuueckasi xumusi. PU3MKO-XUMHUUYECKUe MeTO/bl aHa/lk3a : MeTouuecKre yKa3aHus 10
BBITTOJTHEHUIO JTAOOPaTOPHBIX PA0OT TI0 3/IEKTPOXUMHUYECKUM METO/IaM aHajn3a [Ijist XUMUKO-
TeXHOJIOTUUeCKOro U MeTa/LTyprudyeckoro ¢aky/bTeToB / UpKyT. roc. TexH. yH-T, 2007. - 28.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-1647.pdf

2. AHanuTh4decKast XMMUS U (bI/BI/IKO-XI/IMI/ILIECKI/Ie MEeTOJbI aHa/IM3a : MeTOANYEeCKHEe YKAd3aHU 10
BBITIO/THEHHIO J'Ia60paT0prIX pa60T 10 XUMHUYEeCKHM MeTO4dM dHa/I1M3d / I/IPKYT roc. TexH. yH-T,

2007. - 26.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-1645.pdf

3. AHanuTHYecKasi XuMus U GU3UKO-XUMUUeCKre MeTo/bl aHamu3a. PoToMeTpuueckrie MeTo/bl
aHaJIM3a : MeToUUeCcKre yKa3aHus K BBITIOJHEHUIO 1abopaTopHbIX paboT / VIDKYT. roc. TexH.

yH-T, 2005. - 20.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-15666.pdf

4. BacunbeB. AHaIUTHUeCKas XI/IMI/IHTI/ITpI/IMETpI/IquKI/Ie u FpaBI/IMeTpI/I‘—IECKI/Iﬁ MEeTO/bI

aHamm3a, 2004. - 366.

5. AHanUTHYeCcKas XUMUS : YUeOHHMK JI7isl CTYJeHTOB BY30B : B 3 T. / oz pef. JI. H. MockBuHa.
T. 1 : Metoap! uaeHTUhUKaLMK U oripeienieHus BeltiecTB / A. A. bemtoctun [u ap.], 2008. - 574,

[2].

6. AHanuTHYeCKasi XUMUs : yueOHUK /IJisi CTYJeHTOB BY30B : B 3 T. / oA pea. JI. H. MockBuHa.

T. 3 : Xumnueckuii aHanus, 2010. - 364, [4].
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7. Banosa (KonbiioBa) B. [I. AHanuThueckasi XuMus U (PU3UKO-XMMUUeCKe MeTO/Ibl aHam3a
[DnekTpoHHbIM pecypc] : nipaktukyMm / B. [1. Banosa (KonbuioBa), E. W. ITapimuna, 2020. -
[199].

[Caiit] — URL: https://znanium.com/read?id=358370

8. Ocranosa E. B. AHanutnueckasi xumust. XMMA4YeCKUe MeTOZbI aHau3a [ 1eKTPOHHBIN
pecypc] : maboparopueiii mpakTukyMm / E. B. OcraroBa, E. A. Makapesuy, 2020. - 76.

[Caiit] — URL: https://reader.lanbook.com/book/145129#1

9. )KebGenTsieB A. V. AHanMTHUeCKast XMMUs. XMMAYeCKHe MeTO/IbI aHasi3a [ D/1eKTpOHHBIN
pecypc] : yuebHoe mocobue / A. U. XKebenrsie, A. K. KepHocek, U. E. TanyTs, 2023. - 542.

[Caiit] — URL: https://znanium.com/read?id=422800

10. Ctpombepr A. I'. ®usnueckast xumus : yueOHuK 75 By3oB / A. I'. Crpombepr, /1. I1.
Cemuenko, 2009. - 526.

8 JonmotHUTE/IbHAs yueOHas TUTepaTypa U CipaBoOYHast

1. Ananmutuyeckas xumus. Kiaccuueckre MeTo/ibl aHaau3a v rnipumeHenue 11K aist
MaTeMaTHUeCKOW 00pabOTKM pe3y/IbTaTOB aHa/IN3a : METO/I. YKa3aHHs TI0 BLITTOHEHHIO J1a0.
pabor asnst crierfuansHocTert XTC, XTO, TIIT / UpkyT. roc. TexH. yH-T, 2007. - 52.

2. BacunbeB. AHamTUueckass XuMussPU3UKO-XUMHUYeCcKue MeTo/bl aHanusa, 2005. - 383.

3. 3osotoB FOpuii AnekcaHipoBUy. AHa/TUTHUECKask XUMHSL: TIpo0sieMbl U jocTikenus / FO. A.
3onotoB; Poc. AH, VIH-T reoXxvMuy ¥ aHaIUT. XumMuu uM. B. Y. BepHajckoro, MH-T o611, 1
Heopr. xumuu uM. H. C. KypHakoBa, 1992. - 284.

4. OTkuHC. Pu3nueckas xumusiPaBHOBeCHas TepMorHaMuKa, 2007. - 494.

5. XKyxopunkuit A. A. ®usnueckass XUMus : yueb. i By30B 110 MeTa/TypPT. CIeI[UaJbHOCTSM /
A. A. Xyxosuukui, JI. A. IIIeapuman, 2001. - 686.

6. dusnueckas xumus : [Yue6. ass By3oB]: B 2kH. KH. 1. Ctpoenue BemiectBa. TepMoguHaMuKa
/ K. C. Kpachog, H. K. Bopobbes, 1. H. I'ogues, B. H. Bacunmbesa, 2001. - 511.

7. ®usunueckas xumus : B 2 KH. / of, pen. K. C. KpacHoBa. KH. 2 : DnekTpoxumus. XMUuecKast
KHUHeTHKa U Karanus, 2001. - [320].

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIE 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/
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11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBoboaHO pacripocTpaHsieMoe TiporpaMmmMHoe obecrieuerue  http://wwwl.fips.ru/
12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHITHHBI

1. 1. Ikadw! BerTspKHBIE THTA 1500 IIB-2-KrO"KBazapo", pasmep 1200*750%2200 2.
[Morentuometp P-307 3. Becwr tabopatopusie EK300i, HL-400 4. Becs! ananmutuyeckve "HR-
224 RCE" 5. JlabopaTtopusiii pH-meTp UTIJ1-301 6. MoHomep M-160MU 7. TepmocraT LT-108a,
UTU 4-84 8. Kougykromep Okcrept -002 9. 12. CyumieHbii mkad 10. [Tpubop
yHuBepcanbHbii 4383 11. Pedpaktometp UPD-471 12. oHomep OB-74 13. YabTpaTtepmMocTaT
14. Anamsatop xugkocty "®dmoopar-02-5M" 15. OkpaH Projecta SlimScreen HacTeHHbI 16.
[TpoexTop "Epson EB-S18» 17. pH-meTpsl «pH-150MI", " Dkcniepr-pH" 18. pH-meTp-noHOMeED
" Okcrepr-001-1.0.1" 19. Nonomep " N-160MUN" 20. KosnopumeTpsl poTo3nekTpuueckre KOK-
2, KOK-3 21. Kommnbrotep "i5-4440(3.1)/4Gb/500Gb/VGA/23"" 22. KomnbtoTtep "i5-
4440(3.1)/4Gb/500Gb/VGA/23"" 23. AkBaguctunasaTop 31 A3 10-MO 24. CriektpodoTomeTp
"[12-5300B" 25. lo3aTop MHOrOKaHanbHbIM 5-50 MK/ (B KOMIUL. C HAKOHEUHUKaMH) 26.
Jlaboparopust pegykTomerpuueckas 27. 24. Jlocka MmarHuTHO-MapkepHast INDEX

HacTeHHas ,pa3Mep 1x1.8 m 28. BogonarpeBatesis TEPMEKC (Haz pakoBuHOM) 29.
Amnanu3satop Ky/JoHoMeTpruueckuid "OkcnepT-006-yHuBepcaneHbiil” 30. YBU- CnetpodoTomeTp
"C®-2000" 31. [Tpuntep HP LJ Pro M401dn 32. Tepmocrar c oxnaxxgenvem "LOIP LT-108a"
33. Cron morika 1200x600x90
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