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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

Oo61ernpodeccroHanibH

blé HaBbIKU

Crniocoben
aHa/IM3UPOBaTh U
WUHTEPIpPeTUPOBATh
pe3y/IbTaThl XUMHUUEe CKUX
9KCIIEPUMEHTOB,
HabO/roeHni 1
nusmepenuii (OITK-1);

OIIK-1.1. 3HaTth
CI1I0co0BI aHa/IM3a u
HUHTeprpeTaryu
pe3y/ibTaToB
XUMHUE CKUX
9KCITIEPUMEHTOB,
HaO/moeHni 1
H3MepeHnun

3HaTb crocobbl aHaMM3a
Y MHTepIIpeTaluu
pe3yJibTaToB
XUMUYECKUX
9KCIIePUMEHTOB,
Hab/roieHui 1
V3MepeHU.

OIIK-1.2. YmeTb
MIPUMEHSITh CITOCOOBI
aHasm3a u
WHTepIIpeTaLn
pe3y/ibTaToB

XUMHUUe CKUX
9KCIIePUMEHTOB,
HabJTroIeHn 1
V3MepeHU

YMeTb IPUMEHSITh
CriocoObI aHaIM3a U
HMHTepIpeTaryu
pe3y/bTaToB
XUMHUECKUX
3KCIIePUMEHTOB,
Hab/roieHui 1
V3MepeHui.

OIIK-1.3. Bnagets
HaBbIKaMU B/1aJieHUsI
aHa/nv3a v
VHTepIipeTaluu
pe3y/bTaToB

XUMUUe CKUX
9KCTIepUMEHTOB,
Hab/moeHni 1
V3MepeHUn

BrazieTb HaBbIKAMH
aHa/M3a u
HHTepIIpeTaryu
pe3y/bTaToB
XUMHYe CKHX
9KCIIEPUMEHTOB,
Hab/TroIeHni 1
H“3MepeHUH.

CriocobeH MpOBOAUTD C
cobnrofeHneM HOpM
TeXHUKH 6e30macHOCTU
XUMUUeCKUM
9KCIePUMEHT, BK/IIOYast
CUHTE3, aHa/Tu3,
M3yueHUe CTPYKTYPhI U
CBOMCTB BellleCTB U
MaTrepuaroBs,
WCCiiefloBaHNe
TIPOLIECCOB C UX
yuactuem (OIIK-2);

OIIK-2.1. 3Hatb
METOJIUKY TTPOBEeZIeHUSs
XUMHYeCKOTO
9KCITIEPUMEHTA C
cobmoZieHreM HOpM
TeXHUKH 0e30I1aCHOCTH,
BKJIIOUAsi CUHTE3,
aHaJu3, U3ydyeHue
CTPYKTYPbI U CBONCTB
BeIIeCTB U MaTepuasioB,
HCciieloBaHNe
TIPOLIeCCOB C UX
yuacTreM

3HaTh METOAUKY
TpOBeJieHUsT
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoeHreM HOpM
TeXHUKU 0e30I1aCHOCTH,
BKJIFOUasi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYPbI U CBOWCTB
Bell[eCTB U MaTepUasoB,
HCCIieloBaHNe
TPOLIeCCOB C UX
yuacTHEeM.




OIIK-2.2. YmeTb
TIPUMEHSITh METOJJUKY
TNIpOBe/IeHusT
XUMHUUECKOTO
3KCIIepUMeHTa C
cobmofeHreM HOpM
TeXHUKU 0e3011aCHOCTH,
BKJTFOUAst CHIHTE3,
aHasu3, u3yueHue
CTPYKTYPBbI Y CBOWCTB
BeIlleCTB ¥ MaTepuasoB,
WCCieJOBaHUe
TIPOLIeCCOB C UX
yuacTuem

YMeTb IPUMEHSITh
METOZUKY TIPOBeJeHUsI
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoeHreM HOpM
TeXHUKU 0e3011aCHOCTH,
BKJIFOUasi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYPbI U CBOWCTB
Bell[eCTB U MaTepUa’sos,
HCCIieloBaHue
TIPOLIeCCOB C UX
yuacTHhEeM.

OIIK-2.3. Bnagets
HaBbIKaMU TPOBe/IeHHsI
XUMHYeCKOTo
JKCIepUMeHTa C
co0JTroIeHeM HOPM
TeXHUKH 0e30I1aCHOCTH,
BKJItOUasi CUHTe3,
aHa/n3, U3yJyeHue
CTPYKTYPbI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HcciefloBaHre
TMPOLIeCCOB C UX
yuactvieM

Bnagets HaBbIKaMu
NIpOBe/leHUs
XUMUUECKOTO
5KCIepYMeHTa C
co0sTroileHeM HOPM
TeXHUKU 0e30IMacHOCTH,
BKJIOUasi CUHTe3,
aHa/u3, u3ydyeHue
CTPYKTYPbI U CBOWCTB
Bel|eCTB U MaTepua’sos,
rccreoBaHUe
MIPOL[eCCOB C UX
ydacTreM.




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuruivHa « AHATUTHUeCKasi XUMUs» OTHOCUTCS K 00si3aTe/TbHOM YacTH.

JucaunivHa n3yvaercsi Ha 2,3 Kypce B 3.4,5 cemecTpe.

[lefb W3yueHWs AWCLUUIUIMHBL (OPMHpDOBaHWE 3HAaHWM, YMeHWHd W BaieHUd B 00/71acTh
XUMHYeCKUX, (PU3NKO-XUMHUUeCKUX MeTO/I0B KOJIMueCTBEHHOIO aHa/lv3a U U/leHTU(UKaI[MU BelljeCTB.

3. Copaepxanue paGoueil mporpaMmsbI (00beM AVCIUIUIAHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLIATITMHBI « AHA/TATUYE CKasi XUMUST» Ha 3.4,5 cemecTp
QYHO-3a0YHas

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 17/612
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 385.1
JIeKIui 144
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 234
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 7.1
YueOHBIX YaCOB Ha CaMOCTOSITebHYI0 paboTy obyuatotmxcsi (CPC) 192.1
YueOHBIX YacOB Ha MOATOTOBKY K

sK3ameHny, aud3auety (KoHTpoOsb) 34.8

dopMa KOHTpOJIA:
Hud3zauet 3,4 cemecTp
OK3aMeH 5 ceMeCTp
Kypcogasi pabora 4 cemectp

Kypcoeast paboma __4 cemecmp

Kypcosasi paboma: kKoHmakmHbIx 4acoe — 2, uacos Ha camocmosimesnbHyto pabomy — 8.



Ne i/ | Tema u copepkanue dopMa u3yuyeHUs MaTepyasioB: OcHoOBHas 1 3afaHus 1o dopMa TeKyI11ero
1 JIEKLIVY, TIPAaKTAYeCKUe 3aHATHS, | JOIOJHUTeIbHas CaMOCTOSATe/IbHO | KOHTPOJIS
CeMUHapCKUe 3aHsTHs, JiTeparypa, 11 pabore yCrieBaeMOCTH
nabopatopHbie paboTHl, peKoMeH/lyemasi CTY/IeHTOB (KO/JIOKBUYMBI,
camocTosTe/bHast pabora u CTyZeHTaM (Homepa KOHTPOJIbHbIE
TPYA0EMKOCTb (B yacax) 13 CITUCKA) paboThI,
Jlek|Jla |13 |9k |Ko |Ky |CP KOMITBIOTEPHBIE
6 P P IC TeCTbI U T.11.)
2 Kypc / 3 cemecTp
1 TeopeTrueckrie 0CHOBbI aHA/IUTUYECKOM
XUMUHU.
1.1 | BBeneHue B aHATUTHUECKYIO XUMHUIO. 8 |12 6.8 |OcH. ut-pa Ne 1 PabGouas TeTpagp |JlaboparopHast
pabora,
[Ipeamert, 3a7aur U METOZBI TectrpoBaHue
aHanuTUYecKor xumuu. Kinaccudukaius
MeTOZ,0B. PU3MKO — XMMUYeCKHe MEeTO/IbI
Y VX IperMylLecTBa.3HaueHue
aHA/INTUYECKMX MeTO/|0B B pa3/IMUHbIX
cdepax >KU3HU U 3Ko0ruu. OCHOBHbBIE
3Tarbl pa3BUTHUS aHATUTUYECKOU
XUMUU. AHa/IUTUYECKHe peakLuu.
JIpoOHBIiA ¥ cUCTeMaTHUeCKUI aHasH3.
UyBCTBUTE/NIBHOCTh aHAIUTUUE CKUX
peakivii.3aKoH JeUCTBUSI MacC —
TeopeThUYeCKasi 0OCHOBA KaueCTBEHHOIO
aHausa.
1.2 ['omorenHsle nporjecce! B aHanuthyeckor |10 |14 8 | OcH. mut-pa Ne 1 Pabouast Tetpagp |JlaboparopHas
XUMHH. pabora,
TectrpoBaHue

,Z[I/ICCOL[I/IEIL[I/ISI 3JIEKTPOJIUTOB. 3aKoH




pa3b6aesienusi B. OctBanb/a. [eticTBre
OZHOMMEHHOTO MoHa./luccorualiys BoJbl.
NonHoe nipon3sBenieHre BOAbI.
BopopogHbiii ¥ THAPOKCUTBHBIN
riokasareniv (pH u pOH). [Iucconyanys
c1abbix KUCnoT. BeiBog hopmysib st
BbIurcieHuss pH pactBopa ciaboit
KUCIOTHI. Juccoruanys c1abbix
ocHOBaHUH. BeiBog hopmysn aist
BbIuncsieHus pH pactBopa cy1aboro
ocHoBaHwus1. Jlrcconarivsi CUIbHBIX
3/1IeKTPOJIUTOB. AKTUBHOCTD U
K03(¢dULIMeHT akTUBHOCTH. VIoHHasi cuiia
pactBopa.bydepHbie pacTBOpbI, X
3HaueHVe B aHa/M3e U B TIPUPO/JE.
Mexanu3m OydepHoro aelicTBrs. BeiBog
(dhopMmyrnbl A5t Beuvcienus pH
aMMOHHUIHOTO OyhepHoro
pactBopa.bydepHbie pacTBophl. BbiBoz
dhopMynbl A1 BeiurcaeHuss pH KucIoTHOM
OydepHoii cMecH.

1.3

[eTeporeHHbie TIPOLIECCHI B
AHATUTUYECKOU XUMUMU.

[eTeporeHHbIe MPOLECCHI B XMMUUECKOM
aHanu3ze. [Ipor3BesieHre paCTBOPUMOCTH,
BbIBOZ, (hopmysibl nipaBua [1P.BiusiHue
OJJHOMMEHHBIX M IOCTOPOHHUX MOHOB Ha
reTeporeHssle npoueccel. ConeBon

3¢ dekT. [JpobHOe ocaxaeHre.BausiHue
(hakTOpOB Ha MOJIHOTY OCAKIEHUS U
pacTtBopeHUs ocagkoB.[IpuunHbI
pacTtBopeHus ocagkos. [Ipusectn
KOHKpeTHbIe rpumMepsl. [IpeBparijeHue

10

14

OcH. mmt-pa Ne 1

Pabouasi TeTpajib

JlaboparopHasi
pabora,
TectrpoBaHue




OJIHUX OCAZIKOB B IpyTHe. 3HaueHue
TH/IPOJIUTHUECKUX TTPOI[eCCOB B
XUMHUUECKOM aHasm3e. BeiBog, popmyiibi
JUTS BBIUMC/IEHUS] KOHCTAHTBI M CTeTIeH!
TU/PO/IA3a COTMA CUIbHOTO OCHOBaHUS
€/1a00¥ KUC/IOTBI. YCUTIEHUE U TIOZIaB/IeHH e
rugpo3a. KoHcTaHTa U CTerneHb
TH/IPOJIN3a Cofeld, 00pa30BaHHBIX C/1a0bIM
OCHOBaHHEM U CUIbHOW KMCIOTOU (BBIBOJ,
dopmyn). Criocobbl yCHUIEHUS U
TIO/IaB/IEHUs] THPO/IM3a Cojlel YKa3aHHOTO
tura.KoHcTaHTa U cTerneHb IMPOJIM3a
cosiet 00pa30BaHHbBIX C/Ia0BIM
OCHOBAHUEM M C/1a00M KHUCTOTOM.
Crioco06bl yCU/IeHUs U TIOAABIEHUST
riposin3a.CriocoObl yCuieHus U
TIO/IaB/IEHUSI TUJPO/IM3a BCEX TUTIOB COJIEH.

2 KauecTBeHHbIN XUMUUeCKUN aHaJTU3.
2.1 KauecTBeHHBIN aHa/IM3 KATUOHOB. 10 |12 OcH. mat-pa Ne 1 Pabouast Tetpagp |JlaboparopHas
Hor. mut-pa Ne 1 pabora,
XVMUYeCKU! aHa/li3 KaTUOHOB. TectupoBanue
Knaccugukaiysi KaTHOHOB 110
aHA/IMTUYeCKUM I'pyIiaM. AHanu3
KaTHOHOB 1-6 rpymnmn 1o KUcjI0THO-
OCHOBHOM K/1aCCU(UKALUH.
2.2 KauecTBeHHbI aHa/IM3 aHUOHOB. 10 |12 OcH. mut-pa Ne 1 Pabouas TeTpaas |JlaboparopHasi
Ior. mut-pa Ne 1 pabora,
KauecTBeHHbII aHa/IM3 aHUOHOB. TectupoBanue

Knaccudukaiiysi aHUOHOB 110
aHA/IMTUYeCKUM IpyIraM. AHanus3
aHMOHOB 1-3 rpynmn no cmMelaHHOU

10



K/IaCCU(UKALIAU.

2.3 AHanu3 UHAUBH/yalbHbIX BELeCTB. 6 |8 14. | OcH. ut-pa Ne 1 Pabouas TeTpagp |JlaboparopHasi
5 | [Hom. mut-pa Ne 1 pabora,
AHay3 cMecy KaTUOHOB. AHa/lnu3 cmecu TectupoBaHue
aHUOHOB. AHa/IN3 UHAUBUYATbHOTO
BelllecTBa. AHa/IU3 CyXOro BellecTsa.
3 KoHTponbsHast paboTa 0.5
4 NuddepeH1IMpOBaHHBIM 3aueT 0.2
Wroro no 2 Kypcy 3 ceMecTpy 54 |72 54
2 Kypc / 4 cemecTtp
1 ['paBUMeTpHUECKMI aHAIU3.
1.1 TeopeTrnueckue 0CHOBbI 8 |12 12. |OcH. mut-pa Ne 1 Pabouasi Tetpagp | TectupoBaHue,
rpaBUMETPUYECKOrO aHasm3a. 8 JlaboparopHasi
pabora
KonuuecTBeHHbIM aHanu3. 3afjauu U
MeTO/ibl KOJIMYeCTBEHHOI'0 aHanusa. Poib
KOJINYeCTBEHHOIO aHa/iu3a B pelleHun
9KOJIOrYecKux rpobnem. I'paBuMeTpusi.
CymHocTb. OCHOBHEBIE 3Tarbl BECOBOTO
aHaim3a. Beibop ocaguresnsi. Beuncienue
%-ro copep>XaHus .
1.2 ['paBUMeTpUYECKU aHAJU3. 8 |12 15 | OcH. mr-pa Ne 1 Pabouas TeTpagp | TectpoBaHue,
JTaboparopHasi
I'paBumeTpusi. Beibop ocaguresns. Pacuer pabota

HaBeCKH U KO/IM4YeCTBa OCaaurTe .

11



YeroBust ocaxeHust aMOpGHBIX U
KPUCTa/lNTMYeCKUX 0cakoB. ObpaboTka
pe3y/IbTaToOB BECOBOTO aHau3a. [IpUurHbI
3arpsi3HEHUs 0CAJIKOB B BECOBOM METO/IE.
dusnyeckasi, XuMUYeCcKas aficopoLus,
OKK/TI03usl, 130Mop(hr3M. CriocoObI
BbIPa)KeHUs1 KOHIIeHTpaLu. Popmy/ibl
Triepexozia OT OIHOTO Crocoba K Apyromy.

TuTpyMeTpUUecKre MeTOZbI aHaIu3a.

2.1

KucioTHO-0CHOBHOE TUTPOBdAHHE.

Kuc/ioTHO — 0CHOBHOE TUTPOBaHHUe.
Cy1mHoCTh, 06/1aCTh IPUMeHEeHMSI.
Pabouue pactBopsl. (McxoqHbId pacTBOP
Oypsl). [IpurorossnieHre U ycTaHOB/IEHHE
TUTPA pacTBOpa COJISTHOM KUC/IOTBI.
Kuc/10THO-0CHOBHBIE UH/IMKATOPHI.
WoHHast u XxpoMOoQopHasi Teopuu
VH/IMKaTopoB. KommuecTBeHHbIE
XapaKTepUCTHUKU KHUCIOTHO-OCHOBHBIX
VH/IMKaTopOB. VIHTepBan nepexoja
vHAuKaropoB (pHmep.), nokasarenb
tutpoBaHus (pT). BeiBog popmyiibl
pHnep. PacueT 1 nocTpoeHve KpuBou
TUTPOBaHUS CUJIbHON KUCJ/IOThI CUJIbHBIM
ocHoBaHWeM. KpuBast TUTpOBaHUs C1aboi
KHC/IOTbI CU/IbHBIM OCHOBaHUeEM (1
Haobopot). KpuBast TuTpOBaHus c1aboro
OCHOBaHMS CHJIbHOM KUCIOTBI. Br160op
WH/IMKaTopa.

10

16

18

OcH. mut-pa Ne 1

Pabouas TeTpajb

TectrpoBaHue,
JlaboparopHasi
pabora

2.2

OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IBHOE

10

16

16

OcH. mt-pa Ne 1

Pabouast TeTpap

TectupoBanue,

12



TUTPOBaHUe.

PenokcMeTozbl. O6/acTb IpUMeEHeHHsl.
[TepBrYHBIE Y BTOPUUHBIE CTaHAAPTHBIE
pacTtBopbl.IlepmaHranaromeTpusi.
CyIIHOCTb, YC/IOBHS THTPOBaHUsI. Paboune
U BCIIOMOraresibHble pacTBopbl. O6/1acTh
nipuMeHeHust. logomeTtpust. CyIHOCTS,
yCJIOBUSI TUTPOBaHUsI, 06/1aCTh
nipuMeHeHust. Pabounie u
BCIIOMOTaresibHble
pacTBopbl.OnipesiesieHre OKHUCTUTeNed U
BOCCTaHOBUTeJIeN
repMaHraHaTOMeTPUYeCKUM U
HOZIOMEeTPUYECKUM MeTOZIOM.

JTaboparopHasi
pabora

2.3

OCa,E[I/ITEIIbHOG TUTPOBdHHE.

Metozp! 0CcafyTeIbHOTO TUTPOBAHUSI.
Aprentometpusi, Meton Mopa,
donvbrapga, ®asHca, ['eii - Jlroccaka.
OcobeHHOCTH KaXK/I0TO MeTOo/ia aHan3a.
Mepkypo- u MepkypumeTpusi. CyILLIHOCTb,
00s1aCcTh MPUMeHeHHUsI.

10

16

14

OcH. mt-pa Ne 1

Pabouasi TeTpajib

JlaboparopHasi
pabora,
TectrpoBaHue

2.4

KOMH]IEKCOHOMETPI/I‘JECKOE TUTDOBdHHE.

KommniekcoHomeTpusi. CyIHOCTb, 00/1aCTh
TIpUMeHeHUs], yC/IOBUSI TATPOBAHMUSI.
MertannovHauKaTopsl .MeTponoruueckue
OCHOBBI KOJTMUeCTBEHHOTO aHa/Iu3a.
OCHOBHbIE METPOJIOTHYECKHE
XapaKTePUCTUKU U (HOPMYJIbI AJist
pacueToB.AHa/M3 MPHUPOJHOU BOJBI.
OnpesienieHre BpeMeHHOM U 0011ei
JKECTKOCTHU BOJbI U OKUC/ISIEMOCTH BOJBI.

8

18

OcH. mut-pa Ne 1

Pabouas TeTpajb

JlaboparopHasi
pabora,
TectrpoBaHue

13



KoHTposbHast pabora

0.5

Kypcogast pabora

10

OuddepeHLIMPOBaHHBIM 3aueT

0.2

Wtoro 1o 2 Kypcy 4 ceMecTpy

54

90

108

3 Kypc / 5 cemecTp

1

TeopeTrueckrie 0CHOBbBI (PHU3HKO-
XUMHYeCKUX MEeTO/IOB aHa/ln3a.

1.1

TeopeTruueckrie 0CHOBbI (PM3HKO-
XUMHYeCKUX MEeTO/IOB aHa/ln3a.

Cy1HOCTb (PU3UKO-XMMHUUEeCKUX METOZI0B
aHasu3a, knaccudukanysa. OCHOBHbIE
HanpabJ/IeHUs] [IPUMeHeHUsI.
CriekTpasibHble MeTO/Ibl aHa/IM3a: TOTHbIN
CTIeKTP 371eKTPOMarHUTHBIX BOJTH, 00I1ast

XapaKTepUCTHKa MeTo/a, KJacCU(rKaLusl.

MonekyisspHO-abCopOLIMOHHBIM
CMeKTpasbHbIM aHam3. AGCOpPOLMOHHBIH
CHeKTpaJIbHbIM aHa/Iu3 B MH(PaKpacHO1
obsacTu criekTpa.

14

OcH. mat-pa Ne 1

Pabouas TeTpasb

TectrpoBanue,
JlaboparopHasi
pabora

1.2

TeopeTtnueckrie OCHOBBI
JIeKTPOXMMHUYECKUX METO/IOB aHa/Iu3a.

OKuC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE

14

OcH. mut-pa Ne 1

Pabouas TeTpazb

TectupoBanue,
JlaboparopHasi
pabota

14



TpPOLIeCChl B XUMUUECKOM aHajuse.
OKuCIUTe/TbHO-BOCCTAHOBUTE/IbHbBIE
NoTeHLMasbl. BivsiHue pa3muyHbIX
(hakTOpOB Ha BeJIMUMHY TOTEHI[Maa.
YpaBHeHnue HepHcra. Vcrionb3oBaHue
PeOKCIIOTeHLa/IoB [1/I Olpe/e/leHus
HaripaBieHusi OBP. 3./1.C. peakuuid.

2 ONeKTpoXUMHYeCKUe MeTO/bl aHa/u3a.
2.1 [ToreHmomeTpus. 16 OcH. mat-pa Ne 1 Pabouasi Tetpagp | TectupoBaHue,
JlaboparopHasi
[ToTeH1OMeTpUS: TeOpeTUYECKHe OCHOBBI pabota
MeTOoZa, JIeKTPO/HbIe TTOTeHLUalbI,
rajibBaHAYeCKHe 371eMeHTbl. THIIbI
3/1eKTPOZOB (MHAWKATOPHbIE, CDABHEHHS),
Pa3sHOBU/JJHOCTH, YCTPOMCTBO,
rpuMeHeHue. [ToTeHIMOMeTprYeCKoe
TUTPOBaHUE CII0COO0OM TiepeBe/ieHus B
MaJIoMCCOLMUPYOLLIe KOMILIeKChI.
2.2 KonpykromeTpus 14 OcH. mut-pa Ne 1 Pabouas Tetpagp | TectpoBaHue,
JTaboparopHasi
Konpykromerpus. Ilpsamas pabota

KOHAyKTOMeTpHsi. KoHyKTOMeTpruecKoe
TuTpoBaHue.[loTeHIMOCTaTUUeCcKast
Ky/IOHOMeTpHsl. AMITepOCTaThyecKast
KYJIOHOMeTpUsl. SB/ieHUs Ha 3/1eKTpojax
3/IEKTPOIUTUUECKOM STUeHKU MpU
TPOXOXKAEHUU CUHYCOUATLHOTO TOKa.
OJ1eKTPOTNIPOBOAHOCTH PaCTBOPOB
3/IeKTPO/IUTOB. BBICOKOUYBCTBUTETHHBIN
WMTIIeJaHCHBIA MOCT /il KOHAYKTOMETPHH,
v3MepeHe COMPOTUB/IEHNSI PACTBOPOB 4-

15



X3/IEKTPOTHOMN STUENKOM.

2.3

BossTamrniepomerpus.

BosisTamnepomeTpus: TeopeTUYecKue
OCHOBBI MeTO0/|a, MoJIsIporpaguueckrie
YCTaHOBKH, ToJisiporpauueckas BOJHa,
MOTEeHLIMa/ M0JyBO/IHbI, BOSHUKHOBEHHE
MaKCMMYMOB Ha MO/iporpapuuecKux
KPMBBIX, SIBJIEHUs Ha 3/1eKTPozax
3/IEKTPOXUMUUE CKOU SUelKU TIpU
MIPOXOXKJJ€HUU TIOCTOSIHHOTO
3/IeKTPUYeCKOro TOKa (IepeHoC
3JIEKTPOHOB, MO/IIpY3aLiys).
BonbramnepomeTpusi € IMHENHOU
pa3BepTKOM MOTeHLMaIa,
repeMeHHOTOKOBasi BOJIbTaMIIEPOMETPHS,
VHBEPCUOHHAs BOJIbTaMIIEpOMETDHUS.

14

3.5

OcH. mt-pa Ne 1

Pabouasi TeTpajib

JlaboparopHasi
pabora,
TectrpoBaHue

KonTposnbHast pabora

0.5

DK3aMeH

36

Wroro 1o 3 Kypcy 5 ceMecTpy

36

72

72

WToro no AuCLUIUIMHE

144

234

234

16



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kon u dopmymupoBka komnereHrmy: CriocobeH aHa/MM3MpOBaTb W WHTEPIIPETUPOBATh Pe3y/bTaThl
XUMUYEeCKUX KCIIepUMeHTOB, HabstoeHui 1 usmepenuii (OITK-1);

Kop n Pesynbrare! Kpurepun oueHrBaHus pe3ynabratoB o0yuenus ([Jud3aver)
HavMeHOBaHHe | 00yueHUs 10 7 3 4 (Xoporio) 5 (OTMuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT
AOCTIDKEHN WTEeJIbHO) e/TbHO)
KOMITeTeHL[UN
OIIK-1.1. 3Hats | 3Hath criocobsr |He YnosnerBopute | Xopowo 3HaTh | OTVIMYHO 3HAaTh
CTI0COOBI aHa/iv3a u VIOBJIETBOPUTE |JIbHO 3HATh CrI0COOBI CrIo0CoOBI
aHasm3a u VHTeprpeTaluy |JIbHO 3HaThb Croco0bl aHamms3a u aHasm3a u
VIHTepIIpeTaluy | pe3y/bTaToB CroCcoObI aHasv3a u VHTepIIpeTaly | UHTepIipeTaluu
pe3y/ibTaToB XUMHYeCKUX aHasu3a u VHTeprpeTalyy | pe3y/bTaToB pe3y/ibTaToB
XUMHUe CKUX 5KCMepYMEHTOB, | UHTepIpeTaLyy | pe3y/abTaToB XUMHUUEeCKUX XUMUUE CKUX
9KCIIEPUMEHTOB, | HAO/IFOIeHHi U | pe3y/bTaToB XUMHYeCKUX 5KCIIePUMEHTOB, | 5KCTIEpUMEHTOB,
HabmoJieHnii U | U3MepeHuH. XUMHUYEeCKUX 9KCIIePUMEHTOB, | HabmoeHnid U | Hab/mtoieHu 1
H3MepeHnun 9KCIIePUMEHTOB, | HaOJTIO/IeHni U | ©3MEepeHHil. V3MepeHUN.

HabmofieHnii U | U3MepeHuH.

V3MepeHUN.
OIIK-1.2. YMmetb He Ynosnersopure | Xopoiuo yMeTb | OTIMYHO yMeTb
YmeTs MIPUMEHSTh YAOB/IETBOPUTE |JIbHO YMeTb MIPUMEHSTh NIPUMEHSTh
TIPUMEHSITh CrIoCo0ObI JIBHO yMeTb MPUMEHSTh CroCcoOBI Cr0co0BI
Croco6bl aHamM3a u TIPUMEHSITh Croco6bl aHanmM3a u aHanm3a u
aHa/iv3a 1 HHTepIpeTaLuu | CriocoObl aHa/v3a u VHTepIIpeTaly | UHTepIipeTaLluu
VHTeprpeTalyy | pe3y/bTaToB aHanusa u VHTeprpeTalyy | pe3y/bTaToB pesy/ibTaToB
pe3y/bTaToB XUMHUe CKUX VIHTepIipeTalyy | pe3y/bTaToB XUMHUYEeCKUX XUMUUE CKUX
XUMHYeCKUX 5KCIIePUMEHTOB, | pe3yJ/IbTaToB XUMHYeCKUX 5KCIIePUMEHTOB, | 5KCTIEPUMEHTOB,
9KCIIePUMEHTOB, | HAOJFOIEHU U | XUMUYe CKUX 9KCIIePUMEeHTOB, | HabmoeHnid U | HabsmtoieHu 1
HaOsroieHnid U | U3MepeHuit. 9KCIIePUMEHTOB, | HaO/MIO/IeHNi U | ©3MepeHUil. V3MepeHUN.
H3MepeHUui HaO/MoZieHi M | U3MepeHuH.

V3MepeHUN.
OIIK-1.3. Bnapgetsb He Ynosnersopute | XOpOoIIO Ot1mruHO
Bnapets HaBbIKaMU Y[OBJIETBOPUTE |JIbHO BaJleTh | BlaJieTh B/1a/leTh
HaBbIKaMU aHaiu3a u JIbHO B/IafleTb | HaBbIKAMU HaBbIKaMU HaBbIKaMH1
B/Ia/IeHNs VIHTepIIpeTaljuM | HaBbIKaMH aHa/nv3a v aHa/iM3a u aHanvsa v
aHa/m3a u pe3y/ibTaToB aHanusa u VHTeprpeTalyy | UHTepIpeTaLuy | UHTepIipeTalyuu
VIHTepIipeTaluy | XUMHAYeCKUX VIHTepIipeTalvy | pe3yJ/bTaToB pes3y/bTaToB pe3y/bTaToB
pe3y/bTaToB 5KCIIePUMEHTOB, | pe3yJ/IbTaToB XUMHYeCKUX XUMHYeCKUX XUMHYeCKUX
XUMHYe CKUX HaOJIoIeHnid U | XUMHUEeCKUX 5KCIIepYMEHTOB, | 5KCIIEPUMEHTOB, | 9KCIIePUMEHTOB,
9KCTIepUMEHTOB, | K3MepPeHHH. 9KCTIepUMEHTOB, | HaO/TFo/[eH|i 1 | Hab/moeHu 1 | HaOJmrofieHuid 1
HabsroeHni 1 HaO/TIO/IeHnid U | U3MepeHui. V3MepeHui. Vi3MepeHUN.
H3MepeHUui V3MepeHUM.

17



Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HavMeHOBaHHe | 00yueHHUs 10 7 3 4 (Xoporio) 5 (OmHuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT
AOCTIDKEHIS WTe/TbHO) e/bHO)
KOMITeTeHL[UU
OIIK-1.1. 3Hatb | 3Hath criocobrl |He Ynosnersopure | Xopouo 3HaTh | OTJIMYHO 3HATh
CI0COOBI aHa/m3a u VAOBIETBOPUTE |JIbHO 3HATh CTI0COOBI CI0COOBI
aHasm3a u WHTeprpeTalyy |JTbHO 3HaThb CrI0COOBI aHasm3a u aHasM3a u
VHTepIIpeTaluy | pe3y/ibTaToB CrIoCOOBI aHasv3a u WHTepIIpeTaluu | UHTepIipeTaluu
pe3y/ibTaToB XUMHYe CKUX aHasmm3a u VHTeprpeTalyy | pe3y/bTaToB pe3y/ibTaToB
XUMUUe CKUX 9KCTIepYMEHTOB, | UHTepIpeTalyy | pe3yabTaToB XUMUUEeCKUX XUMUUEeCKUX
JKCIIePUMEHTOB, | HAO/TI0[ileHi U | pe3y/bTaToB XUMHYe CKUX 9KCIIePUMEHTOB, | 9KCTIepUMEHTOB,
HaO/TIOJIeHNd U | U3MEpeHuH. XUMUUECKUX 9KCITIEPUMEHTOB, | HAO/TFO[IeHnd U | HaOJTIoIeHU 1
H3MepeHui 9KCTIePUMEHTOB, | HAb/TIO/IeHU U | ©3MepeHHH. H3MepeHUN.

HaO/MIO/IeHNid U | U3MepeHHi.

Vi3MepeHU.
OIIK-1.2. Y™meTs He Ynosnersopute | Xopoluo yMeTb | OTIMYHO yMeTb
YmeTb TIPUMEHSITh Y/IOB/IETBOPUTE |JIbHO YMETh MIPUMEHSITh TIPUMEHSITh
TIPUMEHSITh CI0COOBI JTBHO YMETh TIPUMEHSITh CTI0COOBI CI0COOBI
CIIoCo0bI aHasm3a u TIPUMEHSITh CII0Co0bI aHasmm3a u aHasm3a u
aHasv3a u VMHTepIpeTaIfu | CIioCo0bI aHasv3a 1 VHTepIIpeTaluu | UHTepIipeTaluu
VHTeprpeTalyy | pe3y/bTaToB aHasm3a u VHTeprpeTaLyy | pe3y/bTaToB pe3y/ibTaToB
pe3y/bTaToB XUMUUe CKUX VHTepIipeTaliy | pe3y/ibTaToB XUMUUEeCKUX XUMUUEeCKUX
XUMHYe CKUX 9KCIIePUMEHTOB, | pe3yJ/IbTaToB XUMHYe CKUX 9KCIIePUMEHTOB, | 9KCTIepUMEHTOB,
9KCITEPUMEHTOB, | HAOTFOIeHUH U | XUMHUe CKUX 9KCITIePUMEHTOB, | HAO/TFOieHnid U | HaOJTioieHui 1
HabOsTrofleHn U | U3MepeHuUH. 9KCTIePUMEHTOB, | Hab/TIO/IeH! U | U3MepeHuH. H3MepeHUN.
H3MepeHnuin HaO/MIO/IeHnid U | U3MepeHHi.

Vi3MepeHUM.
OIIK-1.3. Biagets He Ynosnersopure | Xopollo OtnuHo
Bnapnetsb HaBbIKaMU V[OBJIETBOPUTE |JIbHO BaJleTh | BIaJleTh B/1a/leTh
HaBbIKaMu1 aHasmM3a u JIbHO B/IaZleTb | HaBbIKaMU HaBbIKaMH HaBbIKaMH
B/Ia/IeHUS VIHTepIIpeTaluy | HaBbIKaMu aHasv3a u aHanu3a u aHanv3a 1
aHasm3a u pe3y/ibTaToB aHa/m3a u VHTeprpeTalyy | UHTepIipeTaluy | UHTepIipeTaLyuu
VHTepIIpeTaluu | XUMHUYeCKUX VHTepIipeTaliy | pe3y/ibTaToB pe3y/bTaToB pe3y/bTaToB
pe3y/ibTaToB 9KCIIePUMEHTOB, | pe3yJ/IbTaToB XUMHYeCKUX XUMHYECKUX XUMUYeCKUX
XUMUUe CKUX HaOMIOIeHN U | XUMHUe CKUX 5KCIIepPUMEHTOB, | 5KCTIEPUMEHTOB, | 9KCIIEPUMEHTOB,
9KCIIePUMEHTOB, | ©3MepeHUil. 9KCIIePUMEHTOB, | HaO/o/ieHnii U | HabsroieHnit - | HabsroieHr 1
HabJTroIeHn 1 HaO/TFOIeHNH U | U3MEepeHUH. M3MepeHHi. V3MepeHHH.
V3MepeHUn Vi3MepeHUN.

Kog v ¢opmynupoBka KOMITeTeHLIMU:

CriocobeH TIpOBOAWUTL C COOMOfeHHeM HOPM  TEeXHUKH

0€e30MacHOCTH XUMMWUECKUH SKCIIEPUMEHT, BK/IIOUas CHHTE3, aHa/M3, WU3yuyeHHe CTPYKTYpPbl U CBOWCTB
BellleCTB U MaTepyasioB, UCCeoBaHUe rpoLeccoB ¢ ux yuactuem (OITK-2);

Kog u Pe3sysnbrarel Kpurepun olieHrBaHus pe3yabratoB o0yuenus ([Jud3aver)
HavMeHOBaHHe | 00yueHUs 0 2 3 4 (Xopoio) 5 (OTmHuHO)
MH/MKATOpa AMCLIATIIHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTHKEHHA WTEeJIbHO) e/TbHO)

KOMITeTeHL[UU

OIIK-2.1. 3Hate | 3HaTh MeTOAUKY | He YnosnerBopute | Xopoio 3HaTh | OTVIMUHO 3HAaTh
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METOJIUKY TIpOBe/IeHUsT VAOBIETBOPUTE |JIbHO 3HAThb METOIUKY METOIUKY
TIPOBe/IeHUsT XUMHUUECKOTO | JIbHO 3HaTh METOAUKY TIPOBe/IeHHST TIPOBeZIeHUsT
XUMHAYEeCKOTO | 9KCIIepUMeHTa C | METOJUKY MIpOBe/IeHUsT XUMUAYECKOTO | XUMHUEeCKOTO
9KCIIepUMeHTa C | COOMIoieHNeM | TIPOBe/IeHUS XUMHUUECKOTO | 9KCIIePUMEHTa C | 9KCIIepUMeHTa C
coOmofieHeM | HOPM TeXHUKH | XUMHUEeCKOTO | 9KCIlepUMeHTa C | coOmoeHreM | coO/TofieHreM
HODM TeXHUKH | 0e30MacHOCTH, |3KCIIepUMEeHTa C | COOMofeHneM | HOPM TeXHUKH | HOPM TeXHHUKH
0e30MacHOCTH, |BKJIFOUAs coO/rofieHrieM | HOPM TeXHUKHM | 6e30macHOCTH, | 6e30mMacHOCTH,
BKJTFOUAst CHIHTe3, aHa/Iu3, | HOPM TeXHUKH | 0e30MacHOCTH, |BK/IIOYast BKJTFOUast
CUHTe3, aHa/Tu3, |u3yueHue 6e30macHOCTH, |BK/IOUast CUHTe3, aHa/lu3, | CHHTe3, aHa/lu3,
H3yueHue CTPYKTYPHI U BKJTFOYAsT CHUHTe3, aHa/Tu3, | U3yueHue M3yueHue
CTPYKTYPHI U CBOWCTB CUHTe3, aHa/In3, |U3yueHue CTPYKTYPHI U CTPYKTYpHBI U
CBOUCTB BellleCTB U v3yyeHue CTPYKTYPbI U CBOWCTB CBOWCTB
BeIleCTB U MaTrepuaroB, CTPYKTYPHBI U CBOWCTB BeIIleCTB U BeIlleCTB U
MaTepuasoB, WCC/lefloBaHUe | CBOMCTB BeIleCTB U Marepuaros, MaTepuasos,
HCC/IeIoBaHWe | TIPOLIECCOB C UX | BELL[eCTB U MaTepua’soB, HCCiefloBaHUe | UCCTIe[JOBaHUe
MPOLIECCOB C UX |y4aCTHEM. Marepuaros, WCC/leloBaHe | TIPOL[eCCOB C UX | TIPOLIECCOB C UX
yuacTreM WCC/Ie/IOBaHHe | TIPOL[ECCOB C UX | y4aCTHEM. yuacTueMm.

MIPOLIECCOB C UX |y4acTUeM.

yJacTHheM.
OIIK-2.2. Y™metb He Ynosnersopure | Xopoiio yMeTb | OTIMYHO yMeTb
YmeTb TIPUMEHSITh VAOBIETBOPUTE |JIbHO YMETh TIPUMEHSITh TIPUMEHSITh
MIPUMEHSITh METOJIUKY JTbHO YMETb MIPUMEHSTh METOUKY METOIUKY
METO/IUKY TIPOBE/IeHUST TIPUMEHSITh METOIUKY TIPOBE/IeHUS TIPOBe/IeHUsT
TIPOBE/IeHUST XUMHUYECKOTO | METOJUKY TIPOBe/IeHUST XUMHUYECKOTO | XUMHUECKOTO
XUMHAYECKOTO | 3KCTIepUMeHTa C | IPOBeJeHuUs XUMUYEeCKOTO  |3KCTIepUMEeHTa C | SKCIIepUMEHTA C
JKCIIepUMeHTa C | COO/MIofleHeM | XUMUUeCKOTO | 9KCIIiepUMeHTa C | cobsiroieHeM | cCoOMoieHreM
coOJIIoleHeM | HOPM T€XHUKH | 9KCIIepUMeHTa C | COOJTI[eHeM | HOPM T€XHUKH | HOPM TeXHUKH
HOPM TeXHUKH |0e30rmacHOCTH, |COOMoeHreM |HOPM TeXHUKHU |Oe3oracHoOCTH, |6e30macHOCTH,
0e30mMacHOCTH, |BK/IFOUast HOPM TE€XHUKH | 0e30MacHOCTH, |BK/IFOUast BKJTFOUAst
BKJTtOUast CUHTe3, aHa/u3, | 0e30MacHOCTH, |BK/IrOUast CUHTe3, aHa/lu3, | CHHTe3, aHa/lu3,
CUHTe3, aHa/Tu3, |U3yueHHe BKJTFOUAst CUHTe3, aHaJTu3, |U3yueHHe H3yueHue
U3yyeHue CTPYKTYDHI U CUHTE3, aHAJTU3, | U3yueHHe CTPYKTYpBI U CTPYKTYpPbI U
CTPYKTYDbI U CBOMCTB V3y4yeHue CTPYKTYDbI U CBOMCTB CBOMCTB
CBOKCTB BEILeCTB U CTPYKTYPBI U CBOWCTB BeILeCTB U BEILeCTB U
BeIIeCTB U MaTepuaroB, CBOWCTB BeIIIeCTB U MaTepua’oB, MaTepua’os,
MarepraroB, WCCJIeIOBaHNe | BellecTB U MarepraroB, WCCiefloBaHUe | UCCTIe[lOBaHUe
WCC/IeIOBaHWe | TIPOLIECCOB C X | MaTepHasIoB, WCC/IeIOBaHWe | TIPOL[ECCOB C MX | TIPOLIECCOB C WX
TMIPOLIECCOB C UX | yYaCTHEM. WCC/Ie/IoBaHHe | TIPOLIECCOB C UX | y4aCTHEM. yuacTveMm.
yJacTreM TIPOIIECCOB C UX | yYaCTHEM.

yuacTHEM.
OIIK-2.3. Bragets He Ynosnersopure | XopoLlo Ot1nnyHO
Bnagetsb HaBbIKaMU V/IOBJIETBOPUTE |JIbHO B/IAZIETh | B/IA/IETh B/IaZIETh
HaBbIKaMHU TIPOBE/IeHUsT JIBHO B/IafieTh | HaBBIKAMH HaBbIKaMHU HaBBbIKaMH
TIPOBe/JIeHUST XUMHUUYECKOTO | HaBbIKaMU TIPOBe/IeHUST TIPOBe/IeHUST TIPOBeZIeHUSI
XUMHAYECKOTO | 3KCIIepUMeHTa C | IPOBeJeHuUs XUMAYECKOTO | XUMHUUYECKOTO | XUMHUECKOTO
JKCIIePUMEHTa C | COOMIO€HUEM | XUMUUYECKOTO | 3KCIIepUMEHTaA C | 9KCTIePUMEHTaA C | 9KCTIePUMEHTa C
coOsroleHrieM | HOPM Te€XHUKH | 9KCTIepUMeHTa C | coOmoieHreM | coOumtoieHreM | cOOmofieHnemM
HODM TeXHUKH | 0e30MacHOCTH, |COOIIOfeHHeM |HOPM TeXHUKH |HOPM T€XHUKH | HOPM TEXHHUKH
0e30MacHOCTH, | BKJIFOUAs HOPM TeXHUKHU |be3ormacHocTy, |6Ge3omacHOCTH, |0e30macHOCTH,
BKJ/ItOUast CHHTe3, aHa/u3, | 0e30MacHOCTH, | BK/IIOYast BKJItOUast BKJTFOUAst
CUHTe3, aHa/Tu3, |U3yueHHe BKJTFOUAst CWIHTe3, aHa/Tu3, | CUHTE3, aHaJ/lu3, | CUHTe3, aHa/Iu3,
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v3yyeHue CTPYKTYPHI U CUHTe3, aHaJIu3, |U3yueHHue v3yyeHue v3yyJeHue
CTPYKTYPBI U CBOMCTB v3yueHre CTPYKTYPBI U CTPYKTYPBI U CTPYKTYPbI U
CBOMCTB BellleCTB U CTPYKTYPbI U CBOMCTB CBOMCTB CBOMCTB
BeIleCTB U Marepuaros, CBOWCTB BeIleCTB U BeIleCTB U BeIlleCTB U
MaTepuasoB, WCCIe[JOBaHWe | BellecTB U MaTepuasos, MaTepuasoB, MaTepuasoB,
WCC/Ie[J0OBaHNe | TIPOLIeCCOB C UX | MaTepuasos, WCC/Ie[JOBaHUe | MCC/Ie[iloBaHMe | MCCJIefloBaHue
TMPOLIECCOB C UX |yUaCTHEM. WCC/Ie[JOBaHMEe |TIPOLIECCOB C MX |MPOLIECCOB C UX |TPOLIECCOB C UX
yuacTveM MIPOLIECCOB C UX |y4acTUeM. yuacTHheM. yuacTueM.

y4acTHeM.
Kog u Pe3ynbrarsl Kputepuu olieHMBaHUs pe3y/ibTaToB 00ydeHus (DK3amMeH)
HauMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OTIMuHO)
MH/MKATOpa AMCLIATIIMHE (HeynoenetBop |(YI0OBIeTBOPUT
AOCTIDKEHIS WTEe/bHO) e/bHO)
KOMITeTEeHI[UH
OIIK-2.1. 3Hate | 3HaTh MeTOAUKY | He Ynosnersopure | Xopoio 3HaTth | OTJIMYHO 3HATh
METOZAUKY TpOBeJieHUsT VIOB/IETBOPUTE |JIbHO 3HATh METOAUKY METOAUKY
MIpOBe/IeHUst XUMHAYEeCKOro | JIbHO 3HaThb MeTOJIUKY MIpOBe/IeHUsT TIpOBe/IeHUsI
XUMHUUECKOTO | 9KCTIepUMeHTa C | METOIUKY MpOBeJieHUsI XUMHUUECKOTO | XMMUUYEeCKOrO
JKCIIepPUMEHTa C | COOMIOIeHNEeM | TIPOBe/IeHHUS XUMHUYeCKOTo  |3KCTIepuMeHTa C | SKCIlepuMeHTa €
coO/moZieHeM | HOPM TeXHUKH | XUMHUYECKOTO | 9KCTIepUMeHTa C | coO/MofieHreM | cOOsTioieHeM
HODM TeXHUKH | 0e30MacHOCTH, |3KCIIepUMEHTa C | COOMIOAeHeM | HOPM TeXHUKH | HOPM TEeXHHUKH
0e30MacHOCTH, | BKJIFOUAs coO/ofieHrieM | HOPM TeXHUKHM | 6e30macHOCTH, | 6e30MacHOCTH,
BKJ/TtOUast CHIHTe3, aHa/Iu3, | HOPM TeXHUKH | 0e30MacHOCTH, |BK/IIOYast BKJTHOUAst
CUHTe3, aHaJu3, |U3yueHue 6e30macHOCTH, |BK/IHOUast CUHTe3, aHa/u3, | CUHTe3, aHa/Iu3,
H3yJeHue CTPYKTYPHBI U BKJTFOUAst CUHTe3, aHa/Iu3, |U3yueHue n3yueHue
CTPYKTYPHI U CBOWCTB CUHTe3, aHaJIu3, |U3yueHue CTPYKTYPHI U CTPYKTYPbI U
CBOWCTB BeIleCTB U M3yueHue CTPYKTYPHBI U CBOWCTB CBOMCTB
BelleCTB U MaTepuasoB, CTPYKTYDbI U CBOICTB BelleCTB U BeIleCTB U
MaTepuasos, WCCiefloBaHUe | CBOMCTB BeIlleCTB U Marepuaros, Marepua’os,
WCCIeJoOBaHWe | TIPOLIECCOB C MX |BelleCTB U MaTepuasoB, WccrejoBaHUe | MCC/ie[jOBaHUe
TPOLIeCCOB C UX |y4YaCTHEM. MaTepuasoB, WCC/Ie[J0OBaHNe |TIPOLIeCCOB C UX |MPOLIeCCOB C UX
ydacTuem WCC/ie[JOBaHNe | TIPOLIECCOB C UX | y4aCTHUEM. yJacTHEM.

TIPOL[eCCOB C UX |y4YaCTUEM.

yJacTreM.
OIIK-2.2. Y™meTs He Ynosnersopure | Xopoliuo yMeTb | OTIMYHO yMeTb
YmeTb TIPUMEHSITh VIOBJIETBOPUTE |TbHO yMeThb TIPUMEHSITh MIPUMEHSITh
TIPUMEHSITh METOAUKY JIHO yMeTb TIPUMEHSITh METOAUKY METOZAUKY
METOAUKY TpOBeJieHUsI TIPUMEHSITh METOZAUKY TIpOBeJieHUsT NIpOBe/IeHUsI
TpoBeJieHUst XUMHUECKOTO | METOAUKY MIpOBe/leHUsI XUMHAYECKOTO | XUMHUEeCKOTro
XUMHUUECKOTO | 3KCIeprMeHTa C | IPOBe/IeHHs XUMHUUECKOTO  |3KCTIepUMeHTa C | 9KCIIepUMeHTa C
9KCIIePUMEHTa C | COOMIOIeHeM | XUMUYECKOTO | 9KCTIeprMeHTa C | cobmoieHreM | cobimoieHreM
coOsroleHeM | HOPM TeXHUKH | 9KCIIepUMeHTa C | COOJTIoileHeM | HOPM TeXHUKH | HOPM TeXHUKU
HODM TeXHUKH | 0e30mMacHOCTH, |COOII0feHneM |HODM TeXHUKH |0e30macHOCTH, |06e30macHOCTH,
0e30mMacHOCTH, |BK/IFOUast HOPM TeXHUKH |0e30MacHOCTH, |BK/IrOUast BKJIIOUAst
BKJIIOYAst CHHTe3, aHa/u3, | 0e30MacHOCTH, | BK/IIOYast CUHTe3, aHa/lu3, | CUHTe3, aHa/Ius3,
CUHTe3, aHa/Iu3, |U3yueHue BKJIIOYAst CUHTe3, aHa/u3, |U3yueHue r3yyJeHue
r3yueHue CTPYKTYPHbI U CUHTe3, aHaJTu3, | U3yueHue CTPYKTYPBI U CTPYKTYPbI U
CTPYKTYPbI U CBOMCTB H3yueHue CTPYKTYPbI U CBOMCTB CBOMCTB
CBOWCTB BeIleCTB U CTPYKTYpPhbI U CBOWCTB BeIleCTB U BeIlleCTB U
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BeIleCTB U MaTrepuaroB, CBOWCTB BeIIleCTB U MarepuaroB, MaTepua’os,
MaTepua’soB, WCC/leloBaHWe | BelecTB U MaTepua’soB, WCCIefloBaHWe | UCCTIe[jOBaHUe
HCC/IeIoBaHWe | TIPOLIECCOB C UX | MaTepHasioB, HCC/IeIoBaHWe | TIPOL[eCCOB C UX | TIPOLIECCOB C WX
MPOLIECCOB C UX |y4aCTHEeM. WCC/Ie/IoBaHKe | TIPOLIECCOB C UX | y4aCTHEM. yuacTueM.
yuacTreM TIPOLIECCOB C X |y4acCTHEM.

yuJacTHeM.
OIIK-2.3. Biagets He Ynosnersopure | XopoLlo Ot1nnyHO
Bnagetsb HaBbIKaMU yAOBIeTBOPUTE |JIbHO BaJieTb | B/afieTh B/aJieTh
HaBbIKaMHU TIPOBE/IeHUST JTBHO B/IaZIeTh | HABBIKAMH HaBbIKaMHU HaBBbIKaMHU
TIpOBe/IeHUsT XUMUYECKOTO | HaBbIKaMU TIpOBe/IeHUsT TIpOBe/IeHUsT TIpOBe/IeHUS
XUMUYECKOTO | 3KCTIIepUMeHTa C | TIPOBeJeHuUs XUMAYECKOTO | XUMHUUECKOTO | XUMHUECKOTO
JKCIIepUMeHTa C | COO/MIofleHeM | XUMHUeCKOTO | 9KCIIepUMeHTa C | SKCTIepUMeHTa C | 9KCIiepuMeHTa ¢
coOJroleHeM | HOPM Te€XHUKH | 9KCTIepUMeHTa C | CoOmoieHreM | coOumrofieHrneM | cOOmofieHnemM
HODM TeXHUKH |0e30MmacHOCTH, |COOM0jeHeM |HOPM TeXHUKH |HOPM TeXHUKU | HOPM TeXHUKHU
0e30MmacHOCTH, | BKJIFOUAs HOPM TeXHUKHU |be3ormacHocTy, |6Ge3omacHOCTH, |0e30macHOCTH,
BKJTFOUast CUHTe3, aHa/u3, | 0e30MacHOCTH, |BK/HOUYast BKJItOUast BKJTFOUAst
CUHTe3, aHa/Tu3, |U3yueHHe BKJTFOUAst CWIHTe3, aHa/Tu3, | CUHTE3, aHaJ/lu3, | CUHTe3, aHa/Iu3,
H3yueHue CTPYKTYPBI U CUHTe3, aHa/In3, |u3yueHue H3yueHue n3yueHue
CTPYKTYPHBI U CBOWCTB U3yueHue CTPYKTYPHI U CTPYKTYPHBI U CTPYKTYPHBI U
CBOWCTB Bell[eCTB U CTPYKTYPbI U CBOWCTB CBOWCTB CBOWCTB
BeIIeCTB U MaTepuaroB, CBOWCTB BeIIeCTB U BeIIleCTB U BeIIeCTB U
MarepraroB, WCCJIelOBaHe | BellecTB U MarepraroB, MaTrepuaroB, MaTepua’os,
WCC/IeIOBaHWe | TIPOL[ECCOB C X | MaTepHasIoB, WCC/IeIOBaHWE | UCCTIe[IOBaHUe | MCC/IeJOBaHKe
TMIPOLIECCOB C UX | y4aCTHEM. WCC/le/IoBaHHe | TIPOL{ECCOB C UX |TIPOLIECCOB C UX | TIPOLIECCOB C UX
yJacTreM TIPOIIECCOB C UX |yYaCTHEM. yuacTHEM. y4YacTHEM.

yuacTHeM.

4.2. TunoBble KOHTPO/IbHBIE 33/JaHUA WIM HHbIe MaTepHasibl, HeOOXoAUMBbIe //ii OLleHHBAHHUA
pe3y/IbTaToB 00yYeHHUsl MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nmporpamMme

HHAUKATOPpAMH

AOCTHIKEeHUA

KOMIIeTeHI[HH.

MeToauuecKue

Marepua’bl,

onpe/e/iAOIHe MPOIeAYyPhI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs M0 JUCLUILIHHE.,

KOMIIeTeHLIH

Koa 1 HanmMeHOBaHUe
WHJUKATOpa [JOCTUKEeHUS

Pe3yneraThl 00y4eHus 1o

TUCLIATITUHE

O1eHOUHEBIE Cpe/iCTBA

V3MepeHUn

OIIK-1.1. 3Hath criocobbl
aHa/IM3a ¥ UHTepPIIpeTarjuu
pe3y/IbTaToOB XUMHUUECKUX
9KCIIePUMEHTOB, HaO/IIOeHUH 1

3HaTh CrI0co0ObI aHa/MM3a U
WHTEPIIPeTALUU Pe3y/IbTaToB
XUMUYECKUX IKCIIEPUMEHTOB,
HaO/TFOIeHNH ¥ U3MepeHuH.

B1,2,3: 1-8, 21-30, KypcoBas
paborta, JlTaboparopHas pabora: 1-
16, KontposbHast pabora,

Pabouas TeTpazb

OIIK-1.2. YMeTb IpUMEHATb
criocobbl aHanMsa u
VHTeprpeTaLiyy pe3y/bTaToB
XUMHYeCKUX 3KCIIePUMEHTOB,
HaOsroieHnid ¥ U3MepeHunit

YMeTb MPUMEHSTh CIIOCOOBI
aHa/iM3a U MHTeprpeTanyu
pe3y/IbTaTOB XUMHUYeCKUX
5KCIIepPUMEHTOB, HabMofleH!H 1

Vi3MepeHUN.

KonTposnbHas pabota, Pabouas
TeTpazp, B 1-3: 9-20,
JlaboparopHas pabora: 1-16,

KypcoBas pabora

OIIK-1.3. BnageTs HaBbIKaMu
B/Ia/IeHHs aHa/IU3a U
WHTepIIpeTaluu pe3y/abTaToB
XUMUUeCKUX KCTIepUMEeHTOB,

BrageTh HaBbIKAMU aHa/IN3a U
WHTepIIpeTarvu pe3y/bTaToB
XUMHUYECKUX IKCIIEPUMEHTOB,
HaO/TIo/1eHNi 1 U3MepeHuit.

Kypcosas pabora, JlabopaTopHas
pabora: 1-16, KonTpomnbHas

pabora
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HabJTroieHn U U3MepeHui

OIIK-2.1. 3HaTb MeTOAUKY
MIPOBe/IeHUs] XUMUUECKOT0
5KCIIepUMeHTa € cobmozieHrneM
HOPM Te€XHUKH 06e30TMacHOCTH,
BKJIFOUasi CUHTE3, aHa/lu3,
M3yueHHe CTPYKTYPhI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HCC/le/loBaHKe TIPOLIeCCOB C UX
yuacTreM

3HaTb METOUKY MTPOBEIEHUS
XMUMHUECKOTO KCITePUMEHTa C
cobsro/ieHrieM HOPM TeXHUKHU
0e30MacHOCTH, BKJIFOUAs CUHTe3,
aHaJInu3, U3yueHue CTPYKTYPhl U
CBOMCTB BeII[eCTB U MaTepHasioB,
WCC/IeIoBaHKe TIPOLIECCOB C UX
y4acCTHEM.

Pabouas TeTpazp, B 1-3: 9-20,
B1,2,3: 1-8, 21-30,
JlaboparopHasi pabora: 1-16,
Kypcogast pabora, KoHTpomnbHast
pabora

OIIK-2.2. YMeTb IpUMEHATb
METOZAMKY TIPOBe/IeHHsT
XUMHUEeCKOTO KCIIePUMEeHTa C
co0O/rofieHueM HOPM TeXHUKHU
0e30macHOCTH, BK/IFOUYAs CUHTe3,
aHajmM3, U3y4eHue CTPYKTYPhI U
CBOJCTB BeIL[eCTB U MaTepUasoB,
HCC/ieJOBaHKe TPOLIECCOB C X
ydacTtuem

YMeTb PUMEHSTh METOAUKY
TIPOBEZIEHUS] XMMHYe CKOTO
JKCIIepUMeHTa C coO/ToieHneM
HODM TE€XHHKH 0e30MacHOCTH,
BKJIFOUasi CIHTe3, aHaJIu3,
M3y4yeHue CTPYKTYPbI U CBOHCTB
BeL[eCTB U MaTepHasoB,
MCCIe0BaHue TTPOLIeCCOB C UX
yuacTHeM.

B 1-3: 9-20, JIaboparopHast
pabora: 1-16, Kypcosasi paboTta

OIIK-2.3. BiageTs HaBbIKaMU
MIPOBE/IEHUS] XUMHUECKOTO
9KCTIeprMeHTa C COOTroieHeM
HOPM Te€XHUKH 0€30MacHOCTH,
BKJIIOUAsi CUHTE3, aHaJIu3,
H3yueHHe CTPYKTYPbI U CBOWCTB
BeIIleCTB U MaTepuasoB,
HCCieJoOBaHKe TIPOL[eCCOB C UX
ydacTreM

BiiajieTh HaBbIKAMU MPOBe/IeHUS
XUMHUECKOTO IKCIIePUMeHTa C
co0/TrofieHrieM HOPM TeXHUKH
0e30MacHOCTH, BK/TFOUasi CUHTE3,
aHa/u3, u3yueHue CTPYKTYphl U
CBOWCTB Bell[eCTB U MaTepPUasoB,
HcCcieloBaHUe TMPOLeCCOB C UX
y4acTHeM.

Kypcosas pabora, JlabopaTopHas
pabora: 1-16

OmnucaHue TeCTOBBIX BBAHHHﬁZ
IMpaBHU/IbHBIM OTBETOM), TeCThbI

KOHTDOJIA 3HaHU

TecToBbIe 3aaHus

TeCTOBbIE€ 3d/ldHWA BKJ/IKOUAIOT TECThbI 3adKPBLITOI'O0 THIIA (C OJHHUM

Ha YCTaHOBJIEHHMM TI0C/e[0BaTeJIbHOCTU M Ha yCTaHOBJIEHHe
cootBeTcTBUS. OLleHKa 3a BBIIIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/SIETCS Ha OCHOBAaHUM TIPOLIEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEeHTaMHd B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTro

B 1-3: 9-20

9. Ec K pacTBOpy, CozieprKallieMy KaTUOHbI B PaBHbIX KOHL[@HTPALUSAX, TOCTENeHHO MPUIXBaTh PaCTBOP
NaOH, To nepBbIM BbIazieT 0CaJ0K ...

a) Mn?" K¢ (Mn(OH),) = 1,9-10°%;
6) Co** K¢ (Co(OH),) = 6,3-10°1>;
B) Cd** K (Cd(OH),) = 2,2:10%;
r) Pb** K¢ (Pb(OH),) = 1,1:10°%.

10. [inst paszenenust HOHOB 0CafIoK, copepkammii AgC1 u Hg,C1,, oGpaboranu u3GbITKOM aMMHaKa 1

OTLieHTpUdyrupoBanu. B rieHTpudyrate coeuHeHue. ..
a) Ag ,0; 6) NH,HgC1; B) [Ag(NH,),] C1; r) HgO.
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11. B kauecTBe ocaguTess Ajs onpeneneHus Ba 2* BecoBoM MeTOZOM CJieflyeT B34Tkb...
a) H,SO, Ky(BasO ;) =1,1- 10 1%;

6) Na,C,0, K¢(BaC,0,) = 1,1 - 10 7;

B) Na,S0, K¢(BaS0O,) = 8,0 - 10 7;
r) Na,CO, K (BaCO,) = 5,1- 10 .

B1,2,3: 1-8, 21-30

1. Conu CTPOHLIMS OKpAILIKMBAIOT I/1aMsi Ta30BOU TOPEe/KH B ... L[BET.
a) KapMHUHOBO-KpacHbIH; 0) (h10/IeTOBBIN; B) 3€/IEHBIN; T') Ke/ThIH.

2. Ce/IeKTUBHBIM PeaKTHBOM Ha UOHBI Ni%* sBnsiercs. .
a) NH,OH, 6) gumernnrmokcum, B) NaOH, r) Na,CO;.

3. Konujenrparus uoHos H' B nouse papHa 1 - 107 mosb/n. KucnorHocts (pH) Takoi1 MOYBHI. ..
a)14,6)8,B8) 7, 1) 6.

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpejesaroilye rnmpoueaypy oLeHrMBaHWA BBINMO/THEHKWA T€CTOBBIX 3a,an1/1171

Onucanue METOJWKH OLleHMBaHMs BBINTO/JIHEHWA TeCTOBBIX 3&,1:[:':1HHI>12 OILl€HKa 3d BBITIO/THEHHE TeCTOBbBIX
3a,anI/1131 CTaBUTCA Ha OCHOBAHHWU I10/ICYETaA ITPOLIEHTA MPABU/IBHO BBITIOJTHEHHBIX T€CTOBBIX 3a,anHﬁ.

Kpurepuu oneHku:

- 5 BBICTaB/IIeTCA CTyAeHTY, eC/IM IMPOLEHT MPAaBU/IbHO BBITIOJIHEHHBIX T€CTOBBIX SHAaHI/II\/,I cocraBiseT 81

— 100 %;

- 4 BBICTAB/ISIETCA CTyAeHTY, eC/IM IMPOLEHT MPABU/IbHO BBITIOJIHEHHBIX T€CTOBBIX SHAaHI/II\/,I cocTaBiseT 61

— 80 %;

- 3 BHICTAB/IIETCA CTyAeHTY, eC/I IMPOLEHT MPABU/IbHO BBITIOJIHEHHBIX T€CTOBBIX SHAaHI/II\/,I cocraBiseT 41

- 60 %;

- 2 BBICTABJIIETCA CTyAeHTY, €eC/IM IMPOLEHT MPAaBU/IbHO BBITIOJIHEHHBIX T€CTOBBIX SaAaHI/II\/,I COCTaBJIdeT

MeHee 40 %.

KonTponbHas pabora

KontpospHasi pabora Nel

BAPUAHT 1

1. MuHepast XOpoIo pacTBOpseTcs B Boje. JTO....
a) U3BECTHSIK 0) cesMTpa B) MUPUT T') MaJlaXUT

2. Conu TUTHS OKPALLMBAIOT I/1aMsl Fa30BOM TOPEJIKM B ... 1L[BET

3. Ocapok Al(OH), pacTBopuTcs npy AeHCTBUHU Ha HETO PAacTBOPOB. . .
a) NaNO, 6) NaOH ) NH,OH r) HC1

4. TpynnoBoii pearenT Ha KatioHbl Na*, K¥, NH,,*, Rb" 110 K1C/I0THO-0CHOBHO#T KNacCH(bUKaLH. ..

a) H,SO, 6) NaOH B) 25% NH, r) orcyTcTByer

5. pH 0,01M pactBopa HCI pageH...
a)26)18)3r) 12

6. OTaenuTh KaTUOHKI 1ITUHKA OT »kene3a (I1T) u mapranua (IT) MO)KHO pacTBOpOM. ..
a) NH,OH 6) Na,CO, B) HC1r1) H,SO,
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7. VloHBI aMMOHHS B BOJHOM PacTBOpe 00OHAPY’>KUBAIOT. ..
a) pa3baB/IeHHOM CepHOM KUC/IOTOM 6) KOHL[EHTPUPOBAHHON CEePHOM KUC/IOTOMN
B) peakTBOM Hecciiepa r) mepokcuioM Bofopoja

8. Mol cepebpa B BOAHOM pacTBOpe 0OHApPYKHUBAIOT ...
a) MepoKCHU/IOM BOZiopozia 6) HUTPATOM KaJslusi;
B) MOIU/IOM KaJisi T') aMMHAKOM B U30BITKe.

9. O6HapyxeHuro 1oHoB BaZ' ¢ peaktnBoMm K. ,CrO, MeIIArOT KaTHOHBI:
Py p y) 4

a) cepebpa 0) CBUHIIA B) aMMOHHUS T') HATPUSL.

10. Vownst Sn?* B I11eJIOYHOM cpejie 0OHApY’>KHBAIOT...
a) Bi(NO,), 6) NH,OH B) KNO, r) HC1

11. CooTrBeTcTBHUE MeXy KaTUOHAMHU U PedKTUBAMU, UCITI0/Ib3yeMbIMU I UX 06HHPY)KEHI/IHZ
1) K" a) H,S0,

2) Mg** 6) Na,Pb[Cu(NO,),]

3) Ca”* B) C4H NOH (8-0KCHXMHOMHH)

4) Cd** r) KNO,

A) H,S

12. PacTBOp COZiepIKUT B PaBHbIX KOHIeHTpausx HoHel: Cu’’, Co?*, Ca®*, Zn?*. [ocrenento
Aobassttor pactBop K,CO,;.

K (CuCO,) = 5,2%1012 K (CoCO,) = 8,3*1012
K (ZnCO,) = 1,5*10"" K¢ (CaCO,) = 4,8*107°

HpaBI/IJ'IbHElH moc/1e0BaTe/IbHOCTb OCa>KAe€HMA BEIEeCTB...

MeToanuecKre MaTepHasbl, OTIpe/esisitolye TIPoLeAyPy OLleHUBaHUsI KOHTPOILHOM paboThI

OmnucaHue MeTOAWKH OLIeHUBAHMSI: TIPU OLIEHKE BBITIOJTHEHHS CTYZ€HTOM KOHTPOJIbHOMH paboThl
MaKCHMa/IbHOe BHUMaHUe CyieflyeT yesaTh CIeyFOLIUM aclieKTaM: HaCKOJIbKO IMOTHO B TeOpPeTUYe CKOM
BOIIPOCE PAaCKPbITO COZiep)KaHre MaTepuasia, YeTKO 1 TIPaBU/IbHO JlaHbl OTlpefiesieHUsi, paCKpPbITO
COJiep>KaHue MOHATH; BEPHO MCITI0/Ib30BaHbl HAYYHbIE TEPMUHBI; JeMOHCTPUPYIOTCS] BBICOKMM YPOBEHb
yMeHUs1 OTlepUpOBaTh HAyUHbIMH KaTeropusiMy, aHaIM3upoBaTh UH(OPMALIMIO, B/laJleHre HaBbIKaMU
MPaKTHUYEeCKOM JleaTe/IbHOCTH; 3a/laHue PelleHO Ha BbICOKOM YPOBHE, COEP)KUT apryMeHTaLyI0 U
TTOSICHEeHHUS.

Kpurepumu orjeHkH:

- 5 BBICTaBJIsIeTCS CTY[EHTY, eC/IM B TeOpeTHYeCKOM BOMPOCe MOHO PAaCKPBITO COfiepyKaHue MaTepuaa;
YEeTKO U MPaBU/IBLHO JIaHbl OTIpe/iesieHus], PACKPBITO COZlepKaHre TTOHSATHM; BEPHO UCIO0/Ib30BaHbl HAyYHbIe
TePMUHbI; IeMOHCTPUPYIOTCSI BLICOKMM YPOBEHb YMEHMsI OTIepHPOBaTh HAyUHbIMU KaTerOpUsiMHU,
aHa/M3upoBaTh MH(MOPMALIIO, B/a/leHHe HaBblKaMU MPAKTUUeCKOM /1esiTeIbHOCTH; Keiic-3a/laHre pelleHo
Ha BbICOKOM YPOBHe, COJIeP>KUT MOsICHEeHHsI; TeCTOBbIe 3a/laHus pellleHbl CBbille, ueM Ha 80%; ypoBeHb
3HaHWM, YMEHWH, B/IaleHUN — BBICOKHUU;

- 4 BBICTaBJISIETCS CTY[EHTY, eC/ii B TeopeTrueCckoM BOMPOCe pacKpbITO OCHOBHOE COjlep>KaHue
MaTepuasia; B OCHOBHOM IPaBU/IBHO JJaHbl OMpe/ieieHNs: IOHATUM U UCTO0Ib30BaHbl HAyYHble TEPMUHBI;
OTBET CaMOCTOsITe/TbHBIN; OTpe/ie/ieHysI IOHSATHUI Hello/IHbIe, AOMYyIeHbl He3HauuTe/TbHble HapylleHUs B
TI0C/Ie/IOBATeIbHOCTH U3/I0XKEHHST; HeOOJIbIIe HeJ0CTaTKY TIPH MCII0/Thb30BaHUH HayYHBIX TEPMHUHOB,;
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KelC-3a/laHye pelleHO BepHO, HO pellleHre He J0Be/IeHO JI0 3aBepLUIarolero Tamna; TeCTsl perleHs! Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/HUM;

- 3 BBICTABJIIETCS CTYLEHTY, e/ B TEOPETUUeCKOM BOIIPOCe yCBOEHO OCHOBHOE, HO HeIl0C/1e/J0BaTe/IbHO;
orpe/ie/ieHUs! MOHSATHI HeJOCTaTOYHO YeTKHe; He MCII0/Ib30BaHbl B KAUeCTBe [J0Ka3aTe/IbCTBa BbIBOJBI U
0000111eHMs U3 HaOJMIO/IeHNH, TTPAKTHUECKUX 3aHSTHI; yPOBEHb YMEHHS OTIePHPOBATh HAyUHBIMU
KaTeropusiMy, aHa/IM31upoBaTh MH(GOPMaLHIO, B/laJileHUs] HaBblKaMHU TTPAKTUUEe CKOU [1esiTeIbHOCTH
HeBBICOKMH, HAO/FOat0TCs MPO0Oebl ¥ HETOUHOCTH; B PellleHre Keiic-3a/laHusi BEPHO BBITTOTHEHbBI
HEKOTOpbIe 3Tarnbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHWI, yMEeHUM, BaJ|leHUMN —
YZ,0BJ/IETBOPUTE/IbHBIN;

- 2 BBICTaBJISIeTCA CTY[EHTY, eC/IM B TeOpPeTUUYeCKOM BOIIPOCe He U3/I0KeHO OCHOBHOE COZieprKaHue
yueOHOro MaTepuasna, U3oKeHre pparMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTIpe/ie/ieHus TIOHSTHI He
YyeTKHe; He MCTOb30BaHbl B KaUueCTBe /I0Ka3aTe/IbCTBa BbIBO/bI U 000011IeHusT U3 Hab/o/|eHHi, YPOBeHb
YMEHHUs1 ONleprpoBaTh HayUHbIMU KaTeropysiMH, aHa/lM3UupoBaTh MHGOPMaLMIO, B/lafleH!s] HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTY OYeHb HM3KUM; TeCThl pellieHbl MeHee, ueM Ha 40 %; ypoBeHb 3HaHUH,
YMEHWH, BlaIlecHU — HeZJOCTaTOUHBIM.

JIaGopaTropHasi paboTra
JlaboparopHasi pabora: 1-16

Hata: «__» 201_r
JlaboparopHasi pabora Ne 1

KauecTBeHHbIe PeaKLy U aHa/Ii3 CMeCH KaTHOHOB I1epBOii aHamuTHyeckoi rpymmst (Na*, K *, NH, ™).

1. XapakTepHble peaklIMi KaTUOHOB HaTpUs
1. Peakyus ¢ dueudpoanmumoramom kaaust KH,SbO,,.

P: NaCl, KHZSbO m MPOOUPKH, CT.Ma/I0vKa.
M: B npo6upKy BHecuTe 2-3 KarisiM pacTBOpa Co/U HaTpusi, npubaebre 2-3 Karm pactBopa KH,SbO,,.
[ToTepuTe UMCTOMN CTEK/ISTHHOM Ma/IOUKOM O CTeHKU ITPOOMPKHU (BbITaziaeT OesTblid KpHUCTaTHUe CKU
ocaziok). Peakiysi MasiouyBCTBUTE/bHA, T.K. Wnpeg. = 1: 3300
. Nat -_ -
Y:Na" +H,SbO,” = NaH,SbO,,
H:
B:
2. Mukpokpucmannockonuieckas peakyusi ¢ ypaduiayemamom (cneyuuuHasi peakyusi 04151 KAMUOHO8
Hampus!)
P: NaCl, UO,(CH,;COO),, criupToBKa, MPe/iM.CTEK/I0, MUKPOCKOIL.

M: HaHecute Ha npeZjMeTHOe CTEKJIO KaIlJIt0 pacTBOPa COJIU HAaTpus, BbllapbTe caerka. [Tocie
OCTbIBaHHSI MIPEIMETHOr0 CTeK/1a, o0aBbTe 1 Kariro yKCyCHOKHMCIOTO pacTBopa ypaHu/allerara.
PaccmoTpuTe 1o MUKPOCKOTIOM 00pa30BaBIIMeCs: CBET/I0->Ke/IThie KPUCTAI/IbI 0Ca/iKa TeTpasAprueCKoM
Yl OKTa3/lpu4ecKoi (popMbl JBOMHOM COMH.

¥: Na® + UO,(CH,COO0), + CH,COOH = NaUO,(CH,COO0), +H"

dopMa KpUCTa/lioB

NaUO,(CH,;COO0),

H:

B:

3. OkpawiugaHue naameHu

P: NaCl, ciupTroBKa, HUXpOMOBasi W T/1IaTUHOBasi IPOBOJIKA.

M: OunctyrTe NMIaTUHOBYIO WX HUXPOMOBYHO ITPOBOJIOKY (I10 CTaH/AapTHOM MEeTO/MKe), CMOYUTE ee
PacTBOPOM HUCCJIelyeMOU CO/IM U BHeCUTe B OecCLiBeTHOe TyiaMsi CITMPTOBKY UM ropesku. Peakijusi oueHb

yyBCTBUTENbHA. OTKpPbIBa€MbIi1 MUHUMYM paBeH 1-10"* MKT.
Y: [1namsi JODKHO OKpALLMBATLCS B Jceimblil Yygem (B TeUeHUe HeCKOIbKUX CEeKYH/).
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H:

B:

IIpumeuanue: MeToauKa OUYMCTKU IPOBOJIOKU: OITyCTUTe ee B KOHLeHTpupoBaHHyro HC1, 3atem BHecure
B I1J1aM$1 CITUPTOBKY WUJ/IU TOPeJIKU U NPOKA/IUTe 10 UCUe3HOBEHUST OKPACKU.

METO,E[I/I‘JECKI/IE MaTepudJibl, Orpeesdroniye rnpoueaypy oLeHrMBaHWS BbITTO/THEHUA JIa6OPaTOpHBIX pa60T

OrnycaHye MEeTOIUKY OLIeHUBAHUS BBITIO/THEHHS PAKTUYECKUX PA0OT: OLIeHKA 3a BBITIOTHEHHE 3a/IaHUH
CTaBHUTCS HA OCHOBaHWU 3HaHHUSI TEOPETHUYECKOTO MaTepuasia 1o TeMe MpaKTU4eCKoi paboTel, yMeHUH 1
HABBIKOB IPUMEHeHUs 3HaHWI Ha TPaKTHKe, paboThl ¢ 000pyJ0BaHUEM, aHATM3UPOBATh Pe3y/IbTaThl
TIpaKTUYeCKOU paboThI.

Kpurepuu onjeHKu:

- 5 BBICTAB/IAETCS CTYIEHTY, eC/IH AeMOHCTPUPYIOTCS 3HAHUSI TEMBI, LIeJTH U 3a/ia4 MPAKTHUeCKor paboThl,
X0/la paboThI, IPUMEHsIEMbIX METOAUK UCC/Ie[JOBaHMsT; I€MOHCTPUPYETCs TIOJIHOe 3HAHHE TeOPeTHUEeCKOTO
MaTepuasa 1o TeMe MpaKTH4eCKoi paboThl (B Tporjecce 00CYK/I€HMSs, TIPU OTBETe Ha KOHTPOJIbHbIE
BOIIPOCHI); IEMOHCTPUPYIOTCSI YMEHUSI ¥ HaBBIKA PabOThI C 000pyi0BaHUEM, IPUMEHEHHs 3HaHUSI Ha
NPaKTHKe, aHa/TM3a Pe3y/IbTaToB MPAKTHUeCKOH paboThI U popMynMpoBaHKe BLIBOJOB, BlajleHHe
HaBbIKaMU TIPUKJIAIHOM JIesiTe/TIbHOCTHY;

- 4 BBICTABIAETCS CTYIEHTY, eC/IH AeMOHCTPUPYIOTCS 3HAHUSI TEMBI, LIeJTH U 3a/ia4 TIPAKTHUeCKOW paboThl,
X0/1a pabOThI, UMEIOTCS TTPO0esTbl B 3HAHWU NTPUMEHSIEMBIX METOJJUK UCC/Ie/IOBAHMUST; IEMOHCTPUPYEeTCS
Hero/IHOe 3HaHKe (aKTHUeCKOro MaTepuasa 1o TeMe MpakTU4eCKoi paboThl (B mporjecce 00CyKaeHus],
TIPY OTBETe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPHUPYIOTCSI HEKOTOpPbIE HeZJOCTaTKK YMeHus paboTath C
obopyzoBaHHEM, TPUMEHSITh 3HaHWSI Ha TIPAKTHKE, He/JOCTATKH B/a/leHHs] HaBbIKaMU MPUK/IaHON
JiesITeIbHOCTH U CITIOCOOHOCTH aHa/IM3UPOBaTh Pe3y/IbTaThl PAKTUYeCKOW paboThl, (POPMY/IMPOBATH
BBIBO/IbI, POC/IEKUBATh TIPHUMHHO-C/Ie/ICTBEHHBIE CBSI3H;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIN JeMOHCTPUPYIOTCSI HETTO/THbIe 3HaHUS TIe/TU U 3a/jay MPaKTHue CKOU
paboThl, X0Za paboThI, MPUMEHSIEMBIX METOJHUK UCC/IeA0BaHMST; 1eMOHCTPUPYETCS HETIOJTHOE,
HeCHCTeMHOe 3HaHHe TeopeTHUeCcKoro MaTepHara 1o TeMe IpakTU4decKoil paboTsl (B mporjecce
00Cy>XJieHus], TIPU OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS 3aMeTHbIEe HEeIOCTaTKH B
yMeHUH paboTtaTh ¢ 060pyOBaHUEM, TPUMEHSATh 3HaHUSI Ha MTPAKTHKe, HeZOCTATOUHO BJ/Ia/leeT HaBbIKaMU
TIPUK/IaJHOU JesITe/TbHOCTH, CIIOCOOHOCTBIO aHAIM3UPOBAaTh Pe3y/IbTaThl PAKTHUECKOH PaboThI U
(hopMy/TMPOBaTh BBIBO/IbI, TIPOC/IE}KMBATh IPUUUHHO-C/Ie[ICTBEHHBIE CBSI3H;

- 2 BBICTABJISIETCS CTYIEHTY, eC/IH AeMOHCTPUPYIOTCS TI0JTHOE WJIH MOUTH TI0JTHOe OTCYTCTBHE 3HAHUS
1eJTM 1 3a/]au MPAKTUUeCKOM paboThl, X0/ja pabOThI, MPUMEHSIEMBIX METOAMK HUCC/IeJOBAaHMUST;
JeMOHCTPUPYETCsI TIOJTHOe WJTU TOYTH TIOJTHOe OTCYTCTBHE 3HAHUS TEOPeTUUeCKOro MaTepHrara o TemMe
TpaKTU4eCKoU paboThI (B Mporiecce 00CYK/AeHHsI, TIPY OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JeMOHCTPUPYIOTCSI 3HAUMTe IbHbIe HeJOCTaTKK yMeHUs paboTaTb C 000py0BaHHeM, PUMEHSITb 3HAHUS
Ha TMPaKTHKe, BJla/IeHUsT HABbIKAMH MPUKJIAHOM /1eSITe/TbHOCTH, CITIOCOOHOCTH aHaIM3UPOBAaTh Pe3y/IbTaThl
NpaKTU4eCcKoi paboThl ¥ GOPMY/IMPOBATh BBIBO/IbI, ITPOC/IEKHUBATH IIPUUHMHHO-CJIE/ICTBEHHbBIE CBSI3U.

Pa6ouas Terpaab

B yue6HO-MeTOMUe CKMX TIOCOOHSX [iJIsl Ka’KA0TO CeMeCTpa MpHUBeieHbl KOHTPOIbHBIE BOMPOCHI U
3a/laHus1, BBITIOJTHSIEMble CTYJIeHTOM T0C/ie 3aBepilieHusi 7abopaTtopHoii pabotsl. [TepeueHs mocobuit
yKasaH B CIIMCKe MeTOJMYeCKHUX MaTepuasos.

[TprMep KOHTPO/BHBIX BOMPOCOB U 3aJlaHU

1. HacKoJIBKO LIMPOKO PacrpoCTpaHeHbl KaTUOHbI 1 IPyIIbL:

a) B 3eMHOM Kope; 6) B MUPOBOM OKeaHe; B) B )KUBOU TIprpo/e?

2. B kakux cdepax xo3sicTBa HanbosIee YacTo MPOBOAST aHAIM3bI Ha KaJTUA M aMMOHHIA?

3. Kakoe oTHOILIeHVe UMeIOT KaTUOHBI 1 IPYyIIIIbL:

a) K YPO)KalHOCTH C/X KyJIBTYP; 0) K COCTOSIHHIO HAIlIeTro 30POBbsS; B) K 3aCOJIEHHUIO TIOJTUBHBIX 3eMeTb?
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4. Vicxons n3 nonokenusi B [eprojuuecKoi CUCTeMe 1 37IeKTPOHHOTO CTPOEHHs], TIPe/ICKaKUTE TUITBI
peakLiyii, B KOTOPBIX MOIYT y4acTBoBaTh HOHBI K*, Na*, NH, . Kakue u3 stux peakuyii HanGornee

XapaKTepHbI JJ/151 HUX?

5. IToueMy OOMBIITUHCTBO COEIUHEHUH I1I€/IOUHBIX META//IOB U aMMOHHS (CM. TabJ1. 2) XOpOIIo
pacTBopuMEBI B Bojie? KakuM o6pa3zom Moriu chopmrpoBathesi MectopoxkaeHrss KC1 u NaCl B 3eMHoM
KOpe, eC/IM OHa IPOHM3aHa I0/;3eMHbIMU BOZAMU?

6. B ueMm CXOZCTBO U pas/vuue y KaTUOHOB Kajiusl U aMMOHUA?

7. Tlouemy TretoLLnii yronek, mochbinanHbeii NaNO,, cropaeT )ke/nToBaThIM I/IaMeHeM, a TTOChIITaHHBIH

KNO,, cropaer riaMmeHem ¢ (pUOIEeTOBBIM OTTEHKOM?

8. Kakuie T!ITBbI peakijyii MPOMCXO/SAT IPU Pa3/Io’KeHWH B MOMEHT HarpeBaHHUs KPUCTA/ITNUeCKUX: a)
NH,CI; 6) (NH,),SO,; B) NH,NO;?
9. Kakoe oTHOILIEHVE UMEIOT COeIMHeHNsI aMMOHMSI K IIOCTPOEHHIO0 PaCTUTeIbHOTO Oenka?

MeTozrYeCcKre MaTepuasbl, OTIpeeIstolye TIPoLielypy OLleHUBaHUs pabouei TeTpau.

Pa6ouas TeTpajb.
3azianust B paboueit TeTpa/ iy MpeiCTaB/sieT COO0M CUTYALMOHHYIO 3a/jauy, TPeOYOIyI0 OCMBIC/IEHHUS,
aHaJIn3a, a 3aTeM pelleHus. PellleHre JO0/MKHO ObITh apr'yMeHTUPOBAHHBIM, CO/IEPKAThb TOSICHEHMSI.
Ommcanue MeTO/JUKY OLIeHWBaHWS: TIPH OLIEHKe PellleHus 3a/laHusl HanOoJibiliee BHUMaHKe JJO/DKHO OBbITh
yZIeJIeHO TOMY, HAcCKOJIBKO TIOJTHO PAacKpbITO COZiep)KaHWe Marepuasia, YeTKO M TPaBU/IbHO JaHbI JIA
OTIpe/ie/IeHUs], PACKpPbITO CO/iep)KaHHe TIOHATHH, BEpHO JIK HCIO/b30BaHbl HAyuHble TEPMMUHBI,
WCTIO/Ib30BaHbl IM apryMeHTHPOBAHHbIE I0KA3aTe/bCTBA, OMbIT [eSTeTbHOCTH, MCII0/b30BaHbI JIH paHee
NpUOOpeTeHHbIe 3HAHUS, PACKPBITHI JIH TPUUMHHO-C/IEICTBEHHBIE CBS3M, HACKOIBKO BBICOK YPOBEHb
YMEHHUs] OMEepPUpPOBAHHSI HAyUHbIMU KATEropusMM, aHaiu3a WHGOpPMALUM, BJaJleHUs HaBbIKaMH
TIPAaKTUYeCKOU ZIesITe/TbHOCTH.
KpuTtepuu oneHKH:
- 5 BBICTaB/IAETCA CTY/IEHTY, €C/IH 3a/jJaHKe TPAMOTHO MPOaHaIM3UPOBAHO, YCTAHOB/IE€HbI PUUUHHO-
CJ/IeICTBEHHBIE CBSI3M, IEMOHCTPUPYIOTCSI YMEHMsI paboTaTh C ICTOUYHMKAMH UH(OPMaIUH, BiaZieHre
HaBbIKAMU TPAKTUUECKOM /1esITe/IbHOCTH, Hak/[eHO ONTHUMAaJIbHOe pellieHre 3a/laHue;
- 4 BBICTaAB/IAETCS CTYAEHTY, €C/IM 3ajlaHue [JOCTAaTOUYHO MPOaHa/IW3UPOBAHO, YCTAHOB/IEHbI MMPUUHUHHO-
C/Ie[ICTBEHHbIE CBSI3H, JE€MOHCTPUPYIOTCS yMeHHs paboTaTh C WCTOUHMKAMHU WHGOpMAIWH, BiafieHHe
HaBbIKaMU MPAKTHUECKOH /1esTe/IbHOCTH, HAalZIeHO pellieHHre 3a/JaHus;
- 3 BBICTAB/SETCS CTY[EHTY, €C/M 3a/laHke TPOaHATU3UPOBAHO TMOBEPXHOCTHO, HE YCTAHOB/IE€HbI
MIPUYMHHO-C/IEICTBEHHbIE CBSI3H, [JIEMOHCTPUPYIOTCA C/labble yMmeHHsi paboTaTb C HCTOUHHUKAMM
uH(popMalKY, HeyBepeHHOe B/ia[ileHHe HaBbIKaMHU TPAKTUUECKOH /1esTe/IbHOCTH, Hal/IeHO pelleHue
3a/laHYs, HO UIMEeeT 3HAUMTEe/IbHbIE He/I0UeThI;
- 2 BBICTaB/IAIETCS CTY/IEHTY, €CJ/IH 3a/jJaHKe He TIPOaHATM3UPOBAHO, HE YCTAHOB/IEHbI IPUUHMHHO-
CJ/IeICTBEHHBIE CBS3M, JIeMOHCTPUPYETCS OTCYTCTBUE YMEHHs paboTaTh C UCTOUHUKAMK UH(POPMALUH, He
chopMHUPOBaHbI HABBIKU TIPAKTHUECKOU ZIeITe/TbHOCTH, PellleHre 3a/IlaHusl He Hak/[eHo.

KypcoBas pa6ora

OnvcaHue KypcoBOil paboThl: KypcoBasi paboTa, Kak IpaBH/IO, BK/IOUAET TEOPeTHYECKYH YacTb —
W3/IOKEHWEe TO3ULIMKA U TIOAXO/[0B, CJIOKMBIIMXCS B HayKe TI0 JIAHHOMY BOTIPOCY, U aHaJIUTHYeCKYHO
(MpaKTUYeCKYI YacTh) — COZIEPXKAllyl0 aHainu3 TPoOTeMbl Ha TMpUMepe KOHKDEeTHOHM cuTyanuu (Ha
npyMepe TIPEATIPUSTHs, JKOJOTHUeCKOM TmpobnemMbl Wi WHOro obwbekrta). KypcoBas pabora B
00s13aTeNIbHOM TOPsi/IKe COZEP)KUT OIVIaB/leHHe, BBeZeHHe, B KOTOPOM (DOPMYIMPYIOTCS Lielb U 3aJauu,
TeOpeTHYeCKU paszies, PaKTUUeCKHUH pasfiesi, MHOT/a TPOEKTHYH0 YacTb, B KOTOPOU CTY/EHT OTpakaeT
TIPOEKT DeIlIeHUs] pacCMaTpUBaeMol MpoOJieMbl, 3aK/TFOUeHHe, CIMCOK JINTEPATyphbl, U MPUIOKEHUS T10
HeoOxoxuMocT. O6beM KypCOBOM paboThI MOXKET BapbUPOBAaThCS.

Tembl KypcoBbIX paboT:

1. Mertopbl aHa/IM3a KauyeCTBa BOJBL.
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MeTo/pb! aHa/IM3a KayecTBa HeTU.
AHanu3 He()TH Ha Ba)KHEMILIMe TT0Ka3aTe/u KauecTBa.
Onpe/iesieHre MexaHUYeCKUX MpuMeceil B HeTH.
OripesiesieHre XJIOPUCTBIX COJiel B He(PTHU.
OnpeienieHne coziep>kaHust BO/ibl B HEPTU.
KauecTBeHHbI aHa/IM3 MUHEPAJIOB.
MeTo/b! aHa/mM3a TSHKETBIX MeTaslJIOB B PACTEHUSIX.
MeTozbl aHa/IM3a HEKOTOPBIX TSKE/BIX MeTaslIoB ChIphe.
. OnpezienieHre Meiy U LIUHKA B XaJIbKOITUPUTE.
. MUKpOKpHCTanIoCcKonmyeckye peakivy.
. OpraHuueckue peareHTbl B aHaTUTUUe CKOW XUMUU.
. TuTpyMeTpUUeCKHe MeTO/bl B aHa/IN3e MPOMBIIILIEHHbIX 00bEeKTOB.
. [IpumMeHeHNe rpaBUMeTPUUECKHX METO/I0B B COBDEMEHHOM aHaju3e.
. AHanMTHUUeCKre MeTo/ibl B HepTerepepaboTke.
. OcobenHocTy puroToBieHust OyhepHBIX PaCTBOPOB.
. MeToAMKM MOArOTOBKM Crielii(rueCcKUX peareHTOB B aHA/IMTUYeCKOM XUMUHU.
. OcobeHHOCTH TIPaKTUYeCKUX OJTMMITUA/HBIX 3a/laH|H TI0 aHATUTHUeCKON XUMUH.
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MeTozrUeCcKrie MaTepuasbl, OTIpeZestoLiye TIPoLelypy OLieHHBaHHS BBITIOJIHEHUS] KYPCOBBIX PaboT

KypcoBas pa6ora

Omumcanue KypcoBoM paboOThI: KypcoBas paboTa, Kak TIpaBW/IO, BKJ/IFOYAeT TEOPETHUECKYH) uYacThb —
W3/I0)KeHHe TIO3ULIMA U TIOAXOJOB, C/IOKMBILIMXCSI B HayKe I0 JAHHOMY BOMPOCY, U aHaJUTHYECKYIO
(MpaKTUUeCKyl0 YacTh) — COZIep’Kalllyr0 aHaju3 TMpobjeMbl Ha MpUMepe KOHKDETHOW cuTyaruu (Ha
ripyuMepe TIPeATIPUATHS, JKOJIOTMUeCcKOM Tipobsembl WM HWHOro obOwbekra). KypcoBas pabora B
o0si3aTe/TbHOM TIODPSIIKE COJeP)KUT OIJIaB/ieHue, BBeZieHrWe, B KOTOPOM (hOPMY/TUPYIOTCS Lieflb U 3a[auM,
TeopeTUUeCKHi pa3fesi, NpakTUUeCKU pa3ziesl, MHOT/A TTPOEKTHYI0 YacTb, B KOTOPOW CTYZIeHT OTpakaeT
TIPOEKT pellleHus] pacCMaTpUBaeMOl MpoO/ieMbl, 3aK/IH0UeHre, CITUCOK JIUTePATyPbl, U TIPUTIOKEHHS TI0
HeobOxoauMocT. O6BemM KypcoBoii paboThl MOXKeT BapbUPOBAThCH.

OrmvcaHye MEeTOUKH OLIeHUBAHUSI:
Kpurepum onjeHku:
«OTJINYHO» BBLICTABJISIETCS CTYAEHTY, eCJIH:
- paboTa HarmcaHa CaMOCTOSITE/THHO;
- copiep>kaHue paboThI TIOTHOCTBIO COOTBETCTBYET BbIODAHHOM TeME;
- oTIpe/ie/Ie b LIe/U U 3a/laui UCC/iejoBaHus, ChopMyMpoBaHbl 0ObEKT U TpeJMeT UCC/Ie/I0BaHMS,
TI0Ka3aHa UCTOPHSI U TeOpUsi BOTIPOCa;
- IOCTaTOYHOEe KOJTMUECTBO I[UTUPOBAHUM M CCHUIOUHOTO MaTepHuaia,;
- UMeOTCs1 COOCTBEHHBIE BBIBO/IbI, PEKOMEH/IAL[U U TIPEJIOKEHHS;
- oopmsieHHe pabOThI TIOJTHOCTBEO COOTBETCTBYET TPeOOBaHUSIM;
- bubmmorpadust 1o Teme pabOThI aKTyabHa U COCTaB/IeHA B TTOJTHOM COOTBETCTBHH C TPeOOBaHUSIMU;
- Ha 3allUTe BJ/Ia/IeeT MaTepHaIOM.

«XOpOILO» BBICTAB/ISETCS CTYJEHTY, eCJTH:

- paboTa HarvcaHa CaMOCTOSITe/BHO;

- cozepykKaHue paboThl COOTBETCTBYeT BLIOPAHHOU TeMe;

- oTIpeiesieHbl Lje/IM ¥ 3aflaudl MCCrefloBaHysl, COPMY/IMPOBaHbI 0OLEKT U TIpejMeT UCC/Ie0BaHMs,
YaCTUYHO TI0Ka3aHa UCTOPUS U TeOPHs BOTIPOCa;

- JIOCTaTOYHOe KOJIMYeCTBO [IUTUPOBAHUI U CChIJIOUHOTO MaTepHaria;

- UMEIOTCs1 COOCTBEHHBIE BBIBO/IBI, PEKOMEH/JALIUK U MPe/II0KEHHST;

- ohopmieHHe pabOTBI COOTBETCTBYeT TPeOOBaHUsIM;

- bubrmorpadwst 1o Teme pabOThI aKTya/lbHa M COCTaB/IeHAa B COOTBETCTBUM C TPeOOBaHUSIMU;
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- Ha 3alliyTe B/Id/ie€T MaTepraioM.

- «YIOBJIETBOPUTEILHO» BBICTAB/ISETCS CTYJEHTY, eCJTH:

- paboTa HOCUT YaCTUYHO CAMOCTOSITE/IbHBIN XapaKTep;

- copep>kaHue paboThl YaCTUYHO COOTBETCTBYET BLIODAHHO TeMe;

- He UeTKO OTpeZie/IeHbl 1Ie/IM U 3a/jauk UCC/Ie[JOBaHUs1, 0OBEKT U MPeIMEeT UCC/Ie/JOBaHMsI, YaCTUYHO
TIOKa3aHa MCTOPHS U TeOpUs BOTIPOCa;

- KOJTMYeCTBO LIUTUPOBAHUM U CChIJIOYHOTO MaTeprasia HeIoCTaTOUuHO TIOJTHOE;

- cOOCTBeHHBIE BBIBO/IbI, PEKOMEH/[AIUH U TIPe/ITIO’KEHNST YaCTUYHO OTCYTCTBYET WM He COOTBETCTBYIOT
Teme paboThI;

- oopmsieHHe pPabOThI YACTUUHO COOTBETCTBYET TpebOBaHUSIM;

- bubmmorpadus o TeMe pabOTHI aKTyalbHA U YaCTUYHO COOTBETCTBYET TPeOOBaHUSM;

- Ha 3alTe YaCTUYHO B/IafleeT MaTepHaioM.

- «Hey[OBJIeTBOPUTE/TbHO» BBICTABJISIETCS CTYEHTY, €CITU:

- paboTa HOCHUT He CaMOCTOSITe/TbHBIN XapaKTep;

- cozepykKaHue paboThl He COOTBETCTBYET BEIODAHHOU TeMe;

- He oTIpe/ieJieHbI LieJI U 3a/iaud UCCIe/IoBaHus, OObEKT U MpeIMeT UCCIeA0BAHMS, He TT0Ka3aHa UCTOPUS
Y Teopus BOTIPOCa;

- He UCTI0JIb30Ba/ICh [IUTUPOBAHMS U CChIJIOUHBIN MaTepualt;

- cOOCTBEHHBIE BHIBO/IbI, PEKOMEH/[AIUH U TIPe/ITIO’KEHHST OTCYTCTBYeT M/IH He COOTBETCTBYIOT TeMe
paboThI;

- oopmsieHHe PabOThI HE COOTBETCTBYET TPeOOBaHUSIM;

- 6ubsmmorpadus o Teme paboThl HE COOTBETCTBYeT TpeOOBaHUSIM;

- Ha 3alyTe He B/Ia/leeT MaTeprasioM.

JAuddepennypoBaHHbIM 3aueT

[TpumMepHbIe BOMPOCHI K Aud3aueTy, 2 Kypc / 3 cemecTp

1. TIpemmeT u 3a/ilauv aHaMUTAYeCKOW xuMuu. Kiaccudukaiysi MeTozi0B.

MeTo/b1 pa3/iesieHUst ¥ KOHLIeHTpUpoBaHus BeljeCcTB. OTO60p 1pob.

3. AmnanuTHueckas KnaccuduKarys KaTUOHOB U aHUOHOB. Ee CBsI3b C meprojuuecKrM 3aKOHOM
O.N.Menpeneesa.

4. Twumbl peakLyii, IpUMeHsieMbIX B KaueCTBeHHOM aHau3e. Crelii(prYHOCTb U YyBCTBUTEIbHOCTb

aHaIUTUYECKUX peaKLUu.

3aKOH [IeMCTBUS MacC U ero 3HaueHue [ijisl aHaIMTU4e CKOU XUMUH.

6. KoHCTaHTHI paBHOBeCHsI XMMUKO-aHa/IMTUUECKUX peakLuii. HarpaBieHve aHaIUTHYeCKHUX
peaxiuu.

7. PactBopuMocCTb BelriecTB. CriocoObI BbIpaXKeHHsI M pacueTa KOHL|eHTpalWii B aHa/TUTUUe CKON

XUMUHU.

OJeKTposMThyeckas guccoryanys. CoCTosiHMe MOHOB B pPacTBOpax

9. Cnabble /1eKTPOUTHI M XapaKTePHUCTUKY UX [JUCCOLIMALINH.

10. CunbHble 371eKTpoauThl. KoaduieHT akTHBHOCTH Y MIOHHAs CHJla PacTBOPA.

11. VlonHOe nipon3BeJieHre BOABI U BOAOPOAHBIM M0Ka3aresb. Beruncienue pH B pacTBopax.

12. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX coe/jiHeHM. KoHCTaHTa HeCTOMKOCTH.

13. AM@OTepHOCTb THAPOKCH/OB U ee PoJib B aHaIMTUUecKoi xumun. OrjeHka pH B pacTBopax
aM(OTepHBIX THPOKCUIOB.

14. 'mppoinu3 conel M ero posb B XuMu4eckoM aHanuse. Onenka pH pactBopos cosent.

15. BydepHsie cucTembl ¥ MX 3HaUeHUe B aHanu3e. bydepHas eMKOCTb pacTBOpPOB

16. 3aKOH ZIeMCTBYIOIMX MAacC ¥ reTeporeHHsle rpoueccel. [IponsseseHre pacCTBOPUMOCTH.

17. BnusiHue pa3MMuHbIX MOHOB Ha PaCTBOPUMOCTD 371eKTpouTOB. CoseBoli 3¢ deKT.
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18. Obpa3oBaHMe U pacCTBOPeHHE 0CAJKOB U MX MCIIOIb30BaHKe B aHA/TUTHYE CKOW XUMMUH.

19. DkBUBaneHTHI BellleCTB B 0/B peakusiX. BiausiHue pa3muyHbIX (DaKTOPOB Ha SKBUBAJIEHTHI U
CKOpPOCTb 0/B peakLiu

20. OKuC/IMTeIbHO-BOCCTaHOBUTE IbHBIE T1aphl U IT0TeHLa/bl. YpaBHeHre HepHcra.

21. I3MeHeHMe peJOKC IIOTeHLMa/I0B B 0/B peakuysaX. HarpasieHre 1 KOHCTaHTa paBHOBECUS O/B
peaxLuil.

22. Komriiekcoobpa3oBaHue 1 ero pojib B KaueCTBEHHOM aHasIn3e.

[TpumepHbIe BOMPOCHI K Aud3auety, 2 Kypc / 4 cemecTp

[Tpeamet U 3a/jauM aHaMUTHYeCKOW xuMuu. Knaccudukarys MmeTosoB.

MeTo/b1 pa3/iesieHUst ¥ KOHLIeHTpUpoBaHus BeljeCcTB. OTO60p 1pob.

Twnbl peakyii, IPUMeHsieMbIX B KOJIMUeCTBEHHOM aHaslv3e.

3aKoH [1eHCTBUS MacC U ero 3HaueHue Jijisi aHaIMTUUe CKOM XUMUHU.

KoHcTaHTBI paBHOBeCHs1 XMMUKO-aHaIMTUUeCKUX peakui. HarnpasieHne aHaMTHUeCKUX

peaxiui.

PactBopuMocCTb BetjecTB. Crioco0b! BRIpaKEeHHS M pacyeTa KOHLIEHTPALMi B aHA/TUTHYe CKOH

XUMUHU.

7. OnekrponuTryeckas gucconuanua. CocTossHUe MOHOB B pacTBOpax

8. Crabble 3/1eKTPOIMTHI U XapaKTePUCTUKU UX JUCCOLMALIUY.

9. CusbHble 31eKTponuThl. Ko duiieHT akTHBHOCTH M MIOHHAs CUJla pacTBopa.

10. VlonHOe mipon3BeJieHre BOAbI U BOAOPOAHBIM M0OKa3arenb. Beruncienue pH B pacTBopax.

11. PaBHOBecue B pacTBOpax KOMIUIEKCHBIX cOoe/jiHeHnM. KOHCTaHTa He CTOMKOCTH.

12. Am¢oTepHOCTb FMAPOKCU/IOB U ee PO/ib B aHaMTHUeckor xumuu. OuieHka pH B pacTBopax
amM(OTepHBIX THUIPOKCH/IOB.

13. 'maponu3 coneli M ero posb B XUMUYeCckoM aHanu3e. OueHka pH pacTBopoB coseid.

14. BydepHsble cucTeMbl U UX 3HaueHUe B aHau3e. bydepHast eMKOCTb pacTBOpPOB

15. 3aKoH /IeHCTBYIOLIMX MacC U reTeporeHHsble rpotecchl. [Ipon3sBeseHre pacCTBOPUMOCTH.

16. BnusiHue pa3MuHbIX KOHOB Ha PACTBOPUMOCTB 3/1eKTPOIUTOB. ConeBoil 3¢ dexT.

17. Obpa3oBaHue ¥ paCTBOPEHHE 0CAIKOB U UX UCII0/Ib30BaHUe B aHA/IMTHYECKON XUMUHU.

18. TurpumMeTpHUUeCcKre MeTO/ bl aHa/I3a Ha OCHOBe peakL{ii KACI0THO-OCHOBHOIO
(mpoTonMTHYecKoro) B3aumogeicTers. KrcioTHO-0CHOBHbIE MH/AUKATOPHI

19. OKBUBa/EHTHI BellleCTB B 0/B peakUsx. BiusiHue pa3nnyHbIX (aKTOPOB Ha SKBHUBAEHThI U
CKOpPOCTb 0/B peaKLUii

20. Oxuc/MTeIbHO-BOCCTAHOBUTE/IbHBIE [1aphl U [TOTeHLua/bl. YpaBHeHre HepHcra.

21. I3MeHeHMe peJjOKC ITOTEHLMa/I0B B 0/B peakLysx. HarpaBieHre U KOHCTaHTa paBHOBeCHs O/B
peaxim.

22. TuTpyMeTprUeCKHe MeTO/bl Ha OCHOBE peakl[ii OKUC/IUTEbHO-BOCCTAHOBUTEILHOIO
B3auMogencTeys. Kpusele 0/B TUTpOBaHUs. VIHAMKATOPBI 0/B TUTPOBAHUS.

23. IlepmaHraHatoMeTpysi U MOAOMETPUS], UX UCII0/Ib30BaHUE B KOHTPOJIe IIPOU3BOZCTBA U OXPaHbl
OKpY>Karoller Cpefibl.

24. CyLIHOCTbh TUTPOBaHHUS METOJJaMU OCaXKJeHWs. APreHTOMeTpHs.

25. Komriiekcoobpa3oBaHue 1 ero posib B KayeCTBEHHOM M KOMYeCTBEHHOM aHanu3e. CyIjHOCTb
METO/IOB KOMIT/IEKCOHOMeTPHUeCKOro TUTpoBaHus. OripeziesieHre 00111eli >ke CTKOCTH BO/IbI
KOMITJIEKCOHOMeTPUYeCKUM METOZIOM.

26. Cy1IHOCTb ¥ pa3HOBUHOCTH IPaBUMeTPUYECKOro aHaiv3a. BelurcieHysi B BeCOBOM aHasv3se.

Thwhe

<

MeToarYeCKre MaTepuasbl, OTpeestoLye TIPoLielypy OLleHUBaHUs Av(depeHLIMPOBAHHOIO 3a4eTa.

JAuddepennypoBanHbli 3aueT

[Tpu oLieHKe OTBeTa Ha 3ayeTe MaKCHMa/lbHOe BHUMaHUe J0/DKHO Y/ e/AThCsl TOMY, HACKOJIBKO TIOJTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO M MPaBUIbHO JjaHbl ONpe/ie/ieHus], pACKPBITO COZlepyKaHue
TIOHSITHI, BEPHO JIM UCII0/Ib30BaHbl HAayUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITE/bHBIM,
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WCII0/Tb30BaHbI /I paHee MpUOOpeTeHHbIe 3HAHMSI, PACKPBITHI JIM PACKPBITHI IPUYUHHO-CJIeICTBEHHbIE
CBSI3U, HACKOJILKO BBICOKHH YPOBEHb YMEHUS OTIePUPOBAHMSI HAyYHBIMHU KaTerOpUsIMU, aHaIn3a
uH(popMaLMK, BaZieH!s] HaBbIKaMU TIPAKTUYeCKOM /IesiTe/TbHOCTH.

Kpurepuu oLeHKH:

- 5 BBICTAB/ISIETCS CTYIEHTY, eC/IH CTYEHT [a/l TOJIHbIe, Pa3BePHYThIE OTBEThI HAa BCE TEOPETUYECKHUEe
BOIIPOCHI OWsIeTa, MPOAEMOHCTPUPOBA 3HaHKUEe (YHKIIMOHAIbHBIX BO3MOXKHOCTEM, TEPMUHOJIOTHH,
OCHOBHBIX 3/IEMEHTOB, YMEHHE PUMEHSITh TeOpeTHUeCKHe 3HaHWsI TIPU BBITIOTHEHUU TIPAKTHUE CKUX
3apanui. CTyseHT 6e3 3aTpyiHeHUl OTBETH/T Ha BCe JIOTIOIHUTE/IbHBIE BOMPOCHI. [TpakTHueckast 4aCThb
pabOoThI BIMO/THEHA TIOJTHOCThIO 6€3 HeTOUHOCTEeH 1 OLTHOOK;

- 4 BLICTaBJISIETCS CTYAEHTY, €C/IU CTYIeHT PaCKPbT B OCHOBHOM TeOPeTHUYeCKHe BOIIPOCHI, OJJHAKO
JOTyIIeHbl HETOUHOCTH B OTIPeZie/IeHHH OCHOBHBIX TIOHSTHH. [Ipy OTBeTe Ha /J0TIO/THUTE/TbHbIE BOTIPOCHI
JIOTTyIIeHbl HeOO/IbIIe HETOUHOCTH. TTpH BLIMOJTHEHHH MTPAKTHUECKOM YaCcTH PabOTHI IOMYIIeHbI
HeCyIIleCTBeHHbIe OIINOKY;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIM TPU OTBETE Ha TEOPETUYeCKKEe BOMPOCHI CTYI€HTOM /JIOMYIIEeHO
HeCKOJIbKO CYIIIeCTBEHHBIX OIMOOK B TOKOBaHWY OCHOBHBIX MOHSATHN. JIOTHKa 1 TIOIHOTa OTBeTa
CTPaJIal0T 3aMeTHBIMH U3bsiHAMH. 3aMeTHbI MPO0OeIbl B 3HAHUM OCHOBHBIX METO/IOB. TeopeTuyeckue
BOITPOCHI B LI€JIOM M3/I0’KEeHBI I0CTaTOUHO, HO C MPOMYyCKaMy MaTeprasa. IMetoTcs MpuHLMITAIbHbIE
OIIMOKM B JIOTHKe MOCTPOEHHs OTBeTa Ha Borpoc. CTyZeHT He Perus 3a/1auy Wi MPU PeIleH|H
JIOTTy11[eHbI TPyOble OIMOKY;

- 2 BBICTaBJISIETCS CTY/IEHTY, €CJIA OTBET Ha TEOPETHYECKHE BOTIPOCHI CBU/IETE/ILCTBYET O HEMIOHUMaHUU U
KpaliHe HEeTI0/THOM 3HaHMU OCHOBHBIX MTOHSATHIA ¥ MeTo/[0B. OOHApY’>KHUBaeTCs1 OTCyTCTBHE HaBLIKOB
TIPUMeHEeHUsI TeOPeTUYeCKUX 3HaHWI TIPU BBITIO/THEHWH TTPAKTUUeCKUX 3a/iaHuid. CTy/IeHT He CMOT
OTBETUTb HU Ha O/JH JOTIO/IHUTEIbHBINA BOMPOC.

JK3aMeHaIMOHHbIe 0H/IeThI

OK3aMeH (3aueT) sIB/IsSIeTCsl OLIeHOYHBIM CPe/ICTBOM /[I/Isl BCEX 3TArloB OCBOeHUs1 KomrieTeHI[Ui. CTpyKTypa
9K3aMeHallMOHHOTO OusieTa: B OmsieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3ku KOTOPOUM pean3yeTcs
JaHHas AUCLIMITIMHA, (popMa oOyueHusi, HarpaBeHWe U TTPodU/Ib TIOATOTOBKH, ZiaTa yTBepKAeHust; Ouet
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IpaKTHUeCKoe 3a/jaHne (Kelc-3alaHue).

[IprMmepHbIe BONPOCHI K 3K3aMeHY, 3 KypcC / 5 cemecTp

1. TIpenmert, 3afauu U MeTOAbI aHA/IMTHYeCKoN xuMun. Knaccudukaiysi Metoj0B. PH3UKO —
XUMHYeCKHe MeTO/bl U MX NPerMylLjeCTBa.

2. 3HaueHuUe aHA/IUTUUEeCKUX METOZOB B Pa3/IMUHBIX chepax XKU3HU U 3Koj0oruu. OCHOBHbIE ITarlbl
PasBUTHS aHAIUTHYECKOM XUMUHU.

3. AHanmurthueckue peakuuu. JJpoOHBIN U cCTeMaTHueCcKuid aHam3. YyBCTBUTEILHOCTb
aHaIUTUYECKUX peaKLUu.

4. Cucrembl KauecTBeHHOT0 aHanu3a. Cynb@uaHasi, KUCI0THO-OCHOBHasl, aMMuauHo-(ocdarHast.

CooTHollleHre MexXJy KiaccupuKaryei.

3aKOH JIeMCTBUSI MacC — TeOpeTUYeCKass OCHOBA KaueCTBEHHOIO aHa/in3a.

[uccotmariysi 37eKTpoauToB. 3akoH pa3basnenusi B. OctBanbia. [leiicTBre OHOUMEHHOTO UOHA.

7. Juccouuanus Bogsl. IoHHOe npou3BesieHre BoAbl. BogopogHbIN U r’MAPOKCUIBHBIN TTOKa3aTenu
(pH u pOH).

oo

8. [uccormanys c1abbix KUCI0T. BeiBog ¢opmysiet Asist Berumcsienns: pH pactBopa €1ab0i KUC/IOTHI.

9. [uccoumanus cnabbix ocHoBaHUN. BeiBoz dopmyn asist Berumcienyst pH pactBopa ciaboro
OCHOBaHWUS.

10. Iuccouuanysi CUJIbHBIX 3/1€KTPOIUTOB. AKTUBHOCTb U KO3((ULIMeHT akTUBHOCTU. VIoHHas crna
pacTBopa.

11. BydepHbie pacTBOpHI, UX 3HaUeHUe B aHaM3e U B npupoje. MexaHu3m OydepHOro /eicTBusI.
12. BeiBog dopmyrbl 151 BerurcsieHust pH ammonuitHoOro OydepHoro pactsopa.
13. BydepHsbie pacTBophbl. BriBog, hopMysibl Asisi BeiuKcaeHus pH KucioTHoM GydepHoli cMecu.
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14.
15.
16.
17.

18.
19.

20.

21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

40.
41.

42.

43.
44.

l'eTeporenHsle npoLjeccel B XMMUUeCKOM aHanuse. IIpoussefieHre paCTBOPUMOCTH, BBIBOZ,
¢opmybl ipaBua I1P.

BnusiHve olHOMMEHHBIX U TOCTOPOHHKX MOHOB Ha reTeporeHHble rnporecchl. ConeBoit 3¢ ¢dexT.
IIpobHOe ocaxaeHue.

BnusiHue ¢akTOpOB Ha MOTHOTY OCaXK/IeHUsI U PACTBOPEHUSI 0CA/IKOB.

[TpuurHbI pacTBOpeHUs 0cakoB. [IpuBeCTH KOHKpeTHbIe IPUMephl.

[TpeBparjeHre OfHUX 0CaJKOB B pyTHe.

3HaueHVe TU/POUTUYECKUX MPOLIECCOB B XMMUUECKOM aHasu3e. BeiBog, popmysbl s
BBIUMC/IEHUs] KOHCTAHTBI U CTeTeH! THAPOJIK3a COJTU CUIBHOTO OCHOBAHUS C/1a00M KMC/IOTHI.
YcuneHve u rnogasieHre ruposusa.

KoHcTaHTa 1 cTerneHs rujposi3a coseid, 00pa30BaHHBIX C1abbIM OCHOBAaHMEM M CHJIbHOMN
KUC0TOoM (BbIBOZ hopmyi). CriocoObl yCUIeHUs U T0JaB/ieHust TUIPOiK3a Cojei yKa3aHHOTO
TUIIA.

KoHcTaHTa 1 cTemneHb r'M/[posiv3a coseil 00pa30BaHHbIX C/1abbIM OCHOBaHUEM U C/1ab0M KHUC/IOTOM.
Cnoco0bl ycu/ieHus ¥ TIOAABIeHUs THPOJIH3a.

Criocobb1 ycuieHUs 1 TIOAaB/IeH!sl TUAPOJI3a BCeX TUTIOB COJIeH.

BriBog, popmyn st Beruricienusi pH pacTBopa cosv CUbHOW KHCJIOTHI, Cl1aboro OCHOBAHWUS.
Bnusinue akTopoB Ha BenuurHy pH.

BriBog, popmyn st Beruriciienusi pH pacTBopa ruziposivisyemoit cosi, 00pa3oBaHHOM: C1aboit
KHCJIOTOW U CUJIbHBIM OCHOBaHMeM. BivsiHve ¢akTopoB Ha BemurHy pH.

BriBog, popmyn st Beruriciienusi pH pactBopa cosu, 06pa3oBaHHOM c/1abbIM OCHOBaHUEM U
cs1ab0it KUC/IOTOM.

AmcoTepHbIe THPOKCU/IBI M X 3HAUEHHe B XMMHUUeCKOM aHasIu3e.

OpraHuueckue peareHThbl B KaUeCTBEHHOM aHasv3e.

KauecTBeHHbIe peakLiiy KAaTUOHOB 1-6 rpymm. AHaniu3 cMeCy KaTUOHOB OT/Ze/IbHbBIX TPYIIIL.
Knaccugukaiysi aHMOHOB. AHWOHBI — OKUC/IUTENN M aHUOHBI — BOCCTaHOBUTENU. [lelicTBHe
I'PYMIIOBBIX PeaKTUBOB.

KauecTBeHHbIe peakiiii aHMOHOB 1 — 3 rpymnm. AHaau3 CMecu aHHOHOB.

OKuHCUTeTbHO — BOCCTAHOBUTEJIBHBIE MPOLIeCChl B XMMUUYECKOM aHa/us3e.

OKHCUTeTbHO — BOCCTAHOBUTEJIbHBIE MOTeHLMa/bI. BiivsiHue pa3inuHbix (PAaKTOPOB Ha BETUUUHY
noTeHuana. YpasHenve HepHcra.

Vcnonb3oBaHue peJjOKCIIOTEHLIMA/IOB /IS onpeesieHys HanpasaeHust OBP. 3./1.C. peakuuil.
3HaueHre KOMITIEKCHBIX COeIMHeHNY B XMMAUYeCKOM aHanuse. [lucconyanys KOMIUIEKCHBIX
coeguHeHU. KoHCTaHTa HECTOMKOCTU U yCTOMUMBOCTH KOMIUIEKCHBIX COe/JMHEeHUH.
BHyTpHKOMII/IEKCHBIE COe/JUHeHe (Xe/aThl). 3HaueHre UX B KaYeCTBEHHOM U KOJIMUeCTBEHHOM
aHa/M3ax.

KonuecTBeHHBIN aHamm3. 3a/jauv M MeTO/ bl KOJIMUeCTBEHHOI0 aHair3a. Posb Konmue CTBeHHOrO
aHa/iM3a B pellleHuH IKOJI0TuuecKux rpobiem.

I'paBumeTpusi. CyiHOCTh. OCHOBHBIE 3Talbl BECOBOTO aHamu3a. Beibop ocaauTessi. Beruncnenue
%-r0 copepyKaHus .

Bri6op ocagurens. PacueT HaBeCKH 1 KO/TMUECTBA OCAZUTeIs. YC/IOBUS OCAXKEeHHUsT aMOP(HBIX U
KPUCTa/IIMYeCKUX 0Ca/iKoB. O6paboTKa pe3y/ibTaToB BeCOBOIO aHasIM3a.

[TpyurHBI 3arpsi3HEHNsT 0CAJKOB B BeCOBOM MeToge. Pusnueckasi, XMMHUUecKast aficoporus,
OKKJIFO3Usl, U30MOP(HU3M.

Crnoco06bl BeIpaKeHHsI KOHLieHTpalui. PopMyIibl mepexofa OT OJHOTo criocoba K ApyroMy.
TurpuMeTpuyeckre MeTozbl aHamu3a. OcHoBHbIe TIOHSATHS. Crioco6bl TUTPOBaHUS. POPMYJIbI /17IsT
BBIUMC/IEHUS] B TATPUMETPUYECKOM aHasln3e.

KucnoTtHo — ocHoBHOe TUTpoBaHUe. CyIIHOCTh, 06/1acTh npuMeHeHusi. Pabourie pacTBODSI.
(Ucxopnbiii pactBop Oypel). [IpurotoBneHue U yCTaHOBIEHHE TUTPA PACTBOPA COJISTHOW KMC/IOTHI.
KucnotHo-ocHOBHBIe MHAMKATOPBI. VIoHHas 1 xpomModopHas TeOpyUY MHAUKATOPOB.
KonmuecTBeHHbIe XapaKTepUCTUKM KUCIOTHO-OCHOBHBIX MHAUKATOPOB. IHTepBan nepexoga
vHAuKaropoB (pHnep.), noka3arens TutpoBanus (pT). BeiBoz dopmysnsl pHnep.
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45.

46.
47.
48.
49.
50.

51.
52.

53.
54.
55.
56.
57.
58.
59.

60.

61

62.
63.
64.
65.
66.

67.
68.

PacueT 1 mocTpoeHre KPUBOM TUTPOBAHUS CUJIbHOM KUCIOTHI CU/IBHBIM OCHOBaHHEM. Bribop
VIHJVIKaTopa .

KpuBasi TuTpoBaHus €1ab0i KUCIOTHI CHJTBHBIM OCHOBaHHEM (1 HaobopoT). Beibop nHAMKaTopa.
KpuBast TuTpoBaHusi €/1aboro 0CHOBaHUSI CUTbHOM KUCIOThL. Bri6Op MHAMKATOpa

Cnoco6s1 TuTpoBaHusi. CyIITHOCTb, KOHKPETHbIE TIPUMEPHI.

Pabouue pactBopsbl. [IpUroToBieHre epBUUHBIX U BTOPUYHBIX CTaHJAPTHBIX PACTBOPOB.
WcxogHble BemecTBa, Tpeb0OBaHMs K HUM. VICXOZIHBIE YCTAaHOBOUHBIE BeIlleCTBA B MeTO/ax
HeWTpaau3alyy, OCaKeH!s, NepMaHraHaTOMeTPUH, UOOMETPUH.

Penokcmetoppl. O6macTs ipuMeHeHvst. [lepBruHbIe ¥ BTOPUYHBIE CTaHAAPTHBIE PACTBOPBI.
[TepmanranaromeTpusi. CyIIHOCTb, YC/IOBUsSI TUTpOBaHUsi. Pabourie 1 BcrioMorate/ibHbIe
pactBopbl. O6/1aCTh IPUMEHEeHHSI.

[TpurotoByieHre pabouero pacTBopa epMaHraHaTa Kajaus U CTaHJapTU3aLiys ero.

Kak rpoBecTy KaueCTBeHHBIN U KOJIMYeCTBeHHbIM aHain3 pactBopa KMnO4.

Wopometpusi. Cy1{HOCTb, YCIOBUSI TUTPOBaHUsI, 00/1acTh NpuMeHeHUst. Pabouue u
BCIIOMOrarejibHble paCTBOPBI.

[TpurotoBnieHue pabouero pactBopa Na2S203 u craHfapTU3aLUs ero.

OmnpegeneHye OKUC/INTeIeH NTePMaHraHaTOMeTPUYeCKUM U UOIOMeTPUYeCKUM MEeTOZIOM.
OnpejeneHye BOCCTaHOBUTEEN NTepPMaHraHaTOMeTPUUECKUM U UOIOMeTPUYECKUM MeTO/laMHU.
CpaBHUTe JOCTOUHCTBA U HeJOCTaTKU METO/0B.

Mertozb! ocafuTenibHOTO TUTpoBaHusl. ApreHtomeTpusi, Metos Mopa, @osnbrapza, ®asHca, [eit -
JTroccaka. OcoOeHHOCTH KaXKJ0T0 MeTo/la aHa/In3a.

Mepkypo- 1 MepkypumMeTpusi. CyIIIHOCTb, 00/1aCTh PUMEHEeHUS.

. Komrinekconometpusi. CyIiHOCTb, 06/1aCTh IPUMeHEeHHUs], YC/IOBUSI TUTPOBAHHUSL.
Mertasi1IoMHAUKATOPHI .

Metposioruueckue 0OCHOBbI KOJIMUeCTBEHHOr0 aHa/imu3a. OCHOBHbIE METPOJIOTHUYeCK1e
XapaKTepPUCTUKU U (DOPMYJIbI [/1S paCueToB.

Amnanu3 npupozHo# Bozipl. OripeiesieHre BpeMeHHOM 1 0011[eid )Ke CTKOCTH BOABI U OKUC/IIEMOCTH
BO/IBL.

MosnsipHble Macchl S5KBMBa/IeHTa BelljecTBa U (OpPMy/ibl /i/1s1 pacueToB. PaKTopbI
9KBUBA/IeHTHOCTH.

MeTo/pb! HOTOMETPHUYECKOTO aHaI13a.

[Torenymometpus. [loTeHmoMeTprueckoe TuTpoBaHue. MloHomeTpus.

OrnepatuBHbBIe CpeZCTBA KOHTPOJI U TeCT-MeTO/BbI.

Xpomarorpadusi. Knaccudukarms metogos. CyiHocTs. [TnockocTHas xpomaropagusi:
OyMmarkHast, TOHKOCJIOWHas.

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKUU ®UJTVAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/0ruu U XUMHUA

JucuurimHa: AHamuTH4yecKass XUMUs Kypcossle 5k3amensb! 20 -20__ 1.

OYHO-3a0uHast popmMa 0OyueHust Hanpasnenue 04.03.01 Xumusa BO

3 Kypc 5 cemecTp [Tpoduns: HedTexumus n Xxumuueckas
TeXHOJIOTHSI

IK3aMeHaIMOHHbIN OueT Ne 1
1. 3HaueHMe aHA/IUTUYECKUX METO/IOB B Pa3/IMUHbIX c(pepax >KU3HU U 3KoI0ruHd. OCHOBHBIE
JTarbl pa3BUTHUS aHATUTUYECKOW XUMHUHU.
2. KonuuecTBeHHbINM aHa/M3. 3a/laul ¥ METO/IbI KOIMUeCTBEHHOT0 aHasr3a. Posb
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KOJ/IMUeCTBEHHOI'O dHa/IM3d B pellleHWH 3KOJIOrnvueCKUX HpO6JI€M.

[ara yTBep)KaeHus: _ . . 3aBesytoiuyii Kadespoi

MeTozrUeCKre MaTepyasbl, ONpeZeIstolye TIPOoLelypPy OLleHHBaHUs OTBETa Ha 3K3aMeHe

I[Tpu orjeHKe OTBeTa Ha K3aMeHe MAaKCHUMajlbHOe BHUMAaHHe J0/DKHO YAeNAThCS TOMY, HAaCKOJIBKO TOJTHO
PacKpbITO COZiep)KaHWe MaTepuasa, YeTKO W TPaBU/IBHO JIaHbl OIpPe/IesieHHUs, PAaCKpPBITO COZep)KaHUe
TIOHATHUH, BEPHO JIM WCIIO/b30BaHbl HAay4Hble TEePMUHBI, HACKOIBKO OTBET CaMOCTOSITE/bHBIM,
WCIIO/Tb30BaHbl JIM paHee TIPHOOpeTeHHble 3HAHWS, PACKPBITBI JIM PACKPBITHI MPUUHUHHO-C/IeACTBEHHbIE
CBSI3W, HACKOJILKO BBICOKMH YpOBEHb YMEHHsI OIEPUPOBAHMSI HAyUHbIMH KaTerOpUsIMM, aHaiu3a
uH(popMaLMH, B1aZieH!s] HaBbIKaMU TIPAKTUYeCKOH /IesiTe/TbHOCTH.

Kpurepuu oLieHKH:

- 5 BBICTAB/ISIETCS CTYIEHTY, eC/IM CTYEHT [/l MOJIHbIe, Pa3BePHYThIE OTBETHI HAa BCE TEOPETUYECKHUEe
BOIIPOCHI OWJIeTa, MPOAEMOHCTPUPOBA 3HaHKUe (YHKIIMOHAIbHBIX BO3MOXKHOCTEM, TEPMUHOJIOTHH,
OCHOBHBIX 3/IEMEHTOB, YMEHHE PUMEHSITh TeOpeTHUeCKHe 3HaHWsI TIPU BBITIOTHEHUU TIPAKTHUE CKUX
3apanui. CTyseHT Oe3 3aTpyiHeHUl OTBETH/T Ha BCe JOTIO/IHUTE/IbHBIE BOMPOCHI. [TpakTHueckast 4acTh
pabOoThI BIMO/THEHA TIOJTHOCThIO 6€3 HeTOUHOCTEeH U OLTHOOK;

- 4 BLICTaBJISIETCS CTYAEHTY, €C/IU CTYIeHT PaCKPbT B OCHOBHOM TeOPeTHUYeCKHe BOIIPOCHI, OJJHAKO
JOTyIIeHbl HETOUHOCTH B OTIPeZie/IeHHH OCHOBHBIX TIOHSTHH. [Ipy OTBeTe Ha /J0TIO/THUTE/TbHbIE BOTIPOCHI
JIOTTyIIeHbl HeOO/IbIIe HETOUHOCTH. TTpH BLIMOTHEHHH MTPAKTHUECKOM YaCcTH PabOThI IOMYIIeHbI
HeCyIIleCTBeHHbIe OIINOKY;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIM TIPU OTBETE Ha TEOPETUYeCKKEe BOMPOCHI CTYI€HTOM [IOMYIIeHO
HeCKOJIbKO CYIIIeCTBEHHBIX OIMOOK B TOKOBaHWM OCHOBHBIX MOHSATHN. JIOTHKa 1 TIOTHOTa OTBeTa
CTPaJIal0T 3aMeTHBIMH U3bsiHAMH. 3aMeTHbI MPO0OeJIbl B 3HAHUM OCHOBHBIX METO/IOB. TeopeTuyeckue
BOITPOCHI B LI€JIOM M3/I0’KEeHBI I0CTaTOUHO, HO C MPOMYyCKaMy MaTeprasa. VIMetoTcs MpuHLMITHA/IbHbIE
OIIMOKY B JIOTHKe TTOCTPOEHHsI OTBeTa Ha Borpoc. CTyZeHT He Perus 3a/1auy Wi MPU PeIeH|H
JIOTTyI11[eHbI TPyOble OIMOKY;

- 2 BBICTaBJISIETCS CTYIE€HTY, €CJIA OTBET Ha TEOPETHYECKHE BOTIPOCKHI CBU/IETE/ILCTBYET O HEMIOHUMaHUU U
KpaliHe HEeTI0/THOM 3HaHMU OCHOBHBIX MTOHSATHIA ¥ MeTo/[0B. OOHApY’>KHUBaeTCs1 OTCyTCTBHE HaBLIKOB
TIPUMeHEeHUsI TeOPeTUYeCKUX 3HaHWI TIPU BBITIO/THEHWH TTPAKTUUECKUX 3a/iaHuid. CTy/IeHT He CMOT
OTBETUTb HU Ha O/JH JOTIO/IHUTEIbHBINA BOMPOC.

1. YuebGHO-MeToaNYecKoe U HH(GOPMALIMOHHOE o0ecrnedyeHNne JUCIHUITHHBI
5.1. ITepeueHb OCHOBHOM U /{ONIO/THUTE/IHHOM y4eOHOH JIMTepaTyphl, He00X0{UMOi /ISl 0CBOEHHS
AU CIUIUTUHBI
OcHoBHas MTEparypa
1. AHamuTUYecKasi XUMUS U PU3UKO-XUMHUeCKHe MeTo/bl aHa/mu3a : yueb. [Jis CTy/. By30B, 00yu. 110
XVMUKO-TeXHOJIOT. Harmp. U crell. : B 2-x T. T.1 / [log pex. A. A. Nenko .— M. : Akazemus,
2010 .— 352 c. : un .— (Briciiee nipodheccroHaibHOe 0Opa3oBaHue) .

Jlono/iHUTeIbHASA JIUTepaTypa
1. TIpakTHKyM I10 KaueCTBeHHOMY XMMHUYeCKOMY TIOTyMHUKPOaHamu3y : yue. mocobue asisi CTy.
By30B, 00yu. o crier]. 032300(050101)-xumusi / M. B. Muxanesa, b. B. MapTbiHeHko .— M. :
Ipoda, 2007 .— 237 c¢. — (Briciee negarornyeckoe obpa3oBaHue)

5.2. IlepeuyeHb pecypcoB HH()OPMAI[MOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOI0 o0ecrieyeHHs], He0OX0AMMBIX /I/IsI 0CBOEHHS JUCIIUIL/THHBI
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3.

4.

Hayunas snekrponHasi bubmioreka eLIBRARY.RU [3nekrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

OnektpoHHasi 6ubmoTeuHast crctemMa «JIaHb» [Dy1eKTpoHHBIN pecypc]. — Pexkxum fmocrtyma: https:/
e.lanbook.com/.

YHuBepcuTteTckast 6ubsmoTeka onaiiH biblioclub.ru [Dnexkrponssbiii pecypc]. — Pexxum goctyma:
http://biblioclub.ru/.

OnekTponHas 6ubmmoteka YYHUT [OnekTponHsId pecypcl. — Pexxum gocryna:
https://elib.bashedu.ru/.

Poccwmiickasi rocyziapcTBeHHast 6ubsmoTeka [DnekTpoHHbIHN pecypc]. — Pexxum goctyma:
https://www.rsl.ru/.

HaumonanbHast sneKTpoHHast 6ubsroTeka [ DnekTpoHHBIN pecypc]. — Pexxum goctyma: https://xn--
90ax2c.xn--plai/viewers/.

HaumonaneHast ratdopma oTkpbIToro obpasoBanust npoed.ru [D1eKTpoHHBIN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekTpoHHOe obpa3oBaHue Pecrry6smkn bamkoprocta [3neKTpoHHbIN pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

VHdopmarimoHHo-TIpaBoBoy nopTtan ['apaHT.py [DneKTpoHHbIi pecypc]. — Pexkum goctyna: http://
www.garant.ru/.

ITporpaMmMHoe obecrieueHue

Office Professional Plus - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159-
[10/2021 ot 15.06.2021, Joroop Ne32110448500 ot 30.07.2021

Windows - [Jorosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

Bpay3ep Google Chrome - BecriiaTHasi iviieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Bbpayzep Anpekc - becrinatHas ivieH3us https://yandex.ru/legal/browser_agreement/index.html

6. Marepua/ibHO-TeXHHUeCcKasi 0a3a, HeoOxogmMasi Jjisi OCYyIIeCTB/IEHHS 00pa30BaTe/IbHOTr0
npouecca 1o JUCIUNIHHe

HaumeHnoBaHue Bup 3ansTri HaumeHoBaHue 060pymoBaHus,
CrieLida3upOBaHHbIX MPOrPaMMHOTO 00ecIieueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

Aynutopusi 11(b®) JlekumonHast, CemuHapckasi, s | KommyTarop d-link , ucrounmk
KypCOBOT'O ITPOeKTUPOBaHus, [11s1 | 6ecriepebOMHOTO MUATAHUS apc,
KOHCY/IbTalWH, [I1s1 KOHTPOJISt U | KOMITbIOTephl B cOope, yueOHast
arTecTaryu Meberb, oCKa.

[TporpammHoe obecrieueHue
1. Office Professional Plus
Aynutopusi 24(BD) Iyt XxpaHeHus1 000pyOBaHUsS Becsl a/1eKTpOHHBIe, BeChl CB-
200, HuTpaToMep MopTaTUBHBIN
HUTPAT-TeCT, HUTPaT-TecCT 2
CO3KC.

Aynutopus 36a(bd) JlekumonHas, CemuHapckas, g | locka, xuMuyeckas mocyza,
KOHCY/IbTalMH, [17i1 KOHTpo/ii U | Habop XMMHUUeCKUX PeaKTHBOB,
arTecTaryu yuebOHast Mebesnb, LieHTpUdyTa

cM-12 naboparopHasi,
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MHKDOCKOII, BeChbl aHaJIUTUYe CKH1e
3JIEKTPOHHBIE, BEChI
snnekTpoHHkIe hl-200 ¢ 6/10koM
MUTaHUs , MydesbHast Teub,
BBITSDKHOM 1IKad.

Aynutopusi 40(BD) JlekiponHast, CemuHapckasi, s | [locka, yueOGHast mebesib,
KOHCy/IbTaliy, [I/11 KOHTPO/IA U | HACTE@HHBINM KpaH, MPOEKTOP aser.
aTTecTalyu

Aynutopus 42(BD) [yt camocTosiTe/TbHOM PabOThI YueOHO-MeTOANUECKIE

MaTepHaJibl, KOMIbIOTepHI B
cbope.
[TporpammHOe obecrieueHue
1. Office Professional Plus
2. Windows
3. bpaysep Google Chrome
4. bpay3ep AHgekc
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