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l. esn 1 32124 TUCUMILVIHHBI (MOYJIA)

Llens - opmMupoBaHHE y CTYIEHTOB, 00YJaIOUIUXCSI [I0 HAIIPABICHUIO
«[legarormueckoe oOpasoBanue, npoduis «buonorus - XuMus», CACTEMbI 3HaHUH 110
TEOPETUYECKUM OCHOBAM XMMHUYECKOI'O aHAJIN3a, YTO ABJIAETCS HEOOXOJUMBIM KOMIIOHEHTOM
npodecCHOHATIBHOMN MOATOTOBKU YUNUTEIIsl XMMUH; OBJIaICHUE OCHOBAMH METOJIOB ONpPE/IEICHUs
Ka4eCTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa XMMHMUYECKHX BEIIECTB, a TAK)XKE MOATOTOBKA
CTYACHTOB K UCIOJIb30BAaHUIO 3HAHUM U YMEHMH B 00JACTH XMMUYECKOI'0 aHalIM3a JUis
peleHus NpopecCUOHAIBHBIX 3a/1a4 B 001aCTH 00pa30BaHuUs.

3agaun:

e 00001IeHNE U 3aKpeIICHHE 3HAaHHUH 10 (yHIaMEHTAIbHBIM OCHOBAM XMMHHU, HA KOTOPBIX
0asupyeTcss XUMUYECKUN aHAIU3 KaK HEOOXOAMMBIH KOMIOHEHT IMOATOTOBKHM YUHUTENS
XUMUH;

e (opMHpOBaHUS NMPAKTUYECKHX HABBIKOB U IIPUEMOB OIPECICHHUSI KaYECTBEHHOTO U

KOJIMYECCTBCHHOI'O COCTaBa BECUICCTBA,

® OBJIQJICHUWE CIOCOOAMHU pEIIEHUs pacueTHBIX 3ajjad Ha Marepuaje aHaIUTHYECKOH
XUMHUU;

e [puoOpeTeHre HaBLIKOB pabOThl HAa COBPEMEHHOM yueOHO-HAy4yHOH ammapaType mnpu
IIPOBEJCHUN XMMUYECKOTO aHaIN3a

Il. Mecto qucuumuinnel B crpykrype OITOIL:

2.1. VYuyeOHas nucuuIUIMHA (MOAYJb) OTHOCHTCS K YacTH MporpamMmbl,  (GopMUPYEMOit
Y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOIIECHHH

2.2. 1ng v3y4eHHs] JTaHHOW y4yeOHOW AMCIMILIUHBI (MOIYJs) HEOOXOAUMBI 3HAHUS, YMEHHS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONUMH JTACIUTUTHHAMH :

2.3. Ilepedenp TOCHEOYIOMMX Yy4YEOHBIX JUCHUIUIAH, JUII KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHHUS U HaBBIKH, (popMupyemble NaHHOH yueOHOH aucuuruMHoW: OpraHuyeckas XuUMHUS,
Konnounnas xumus, [Ipuknannas xumus, XuMu4eckre yIpaKHEeHUs U 3a7auu.



I11. TpeGoBanus k pe3yabTaTamM 0CBOEHUSN TUCHMILIUHBI (MOTYJIs1):

[lepedenp IAHUPYEMBIX PE3YJIbTATOB O0YUYSHHS MO JUCUUIUIAHE (MOJIYIIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTHKEHUS KOMIIETCHIIUH

KoMmnerennus

Nuaukaropsl
KOMIIeTeHIIMH

Pe3yabTarnl 00yyeHus

1IK-1 Cnocoben
oceausams u
ucnonb306ams 6azo8vle
HAYYHO-
meopemuyecKue
3HAHUA U
npakmuyecKue ymMeHus
no npeomemy 6
npogheccuoHanbHoll
OoesimenbHOCMU

NJAK-1.1. Ymeer
aHAJIM3UPOBATH
IPaMOTHO U3JIarath
0a30BbIC MPEIMETHBIC
HayYHO-TEOPETUICCKUE
MpeACTaBICHUS 00
M3Y4aeMBIX 00BEKTaX,
mporeccax M sSBJICHUSIX.

3HAET: TEPMUHOJIOTUYECKUN  ammapar
AHAJINTUYECKOU XUMUU

yMeeT:  IUIAHUPOBATb  HCIIOJIb30BAHUE
3HAHHE OCHOB AHAIUTHUYECKON XHMHH B
npenoaaBaH XUMHU B IIKOJIC

BJIaJI€EeT: HAaBbIKAaMU pa3padOTKU yuyeOHBIX
3a7[aHui C IEeTIbI0 Pa3BUTHUS 00YUaAIOIIUXCS
B y4eOHO U BHEY4YEeOHOH 1eATeIbHOCTH:

NAK-1.2.
JemoHcTpHpyeT
CrielMaIbHbIC YMEHUS
MPOBEACHUS
XUMHUYECKOTO U
OHOJIOTUYECKOTO
HCCIEeN0BaHUsA
(3KCcrIepuMeHTa) 1
HCIIONB3YET B CBOEH
MeJarorn4ecKon
NEeATEIbHOCTH.

3HACT: OCHOBHBIC InpaBujia TCXHUKH
0€e301IacHOCTH 1810)41 IMpOBCACHUHU
XUMHYCCKOI'O OKCIICPUMCHTA.

YMCECT: O6pa6aTBIBaTB TCOPCTUYCCKUEC U
OKCIICPUMCHTAJIbHBIC JAaHHBIC, ITPUMCHATH
OCHOBHBIC 3aKOHblI WM MCTOJAbI XHMMHH K

U3YYCHHUI0O OOBEKTOB B  OKPYXKAIOIICH
cpene

BJIQJICET:  METOJaMHU  TIONy4YeHUs |
00paboTKu HAy4YHOU uHdopmanuu,

MPUHIMIIAMUA OPTraHU3alliu U MPOBEICHUS
UCCIIe10BaTeNbCKON paboThI

NJK-1.3. [Inanupyer
yueOHbIe 3aHATHUS Ha
OCHOBE
muddepeHnanuy B
0o0y4eHUU. YUUTHIBAET
TpeOoBaHU K
COOJTIOICHUIO TEXHUKHU
0€30MaCHOCTH.
Hcnonb3yer
COBPEMEHHBIE METO/IbI,
MearornIecKyro
TEXHHUKY U
oOpazoBarenbHbIE
TEXHOJIOTHH, BKIIIOUast
WH(pOpPMAITUOHHBIE TS
peanuzanuu
KOMITETEHTHOCTHOTO
MOX0/1a.

3HAET: OCHOBHBIE COBPEMEHHBIE METOJIbI,
NEAArOTNYECKYI0 TEXHUKY "
o0pazoBaTreNbHbIE TEXHOJIOTHUH.

yMeeT: JOHOCHTb JI0 OOydarommuxcs
0a3oBbIe XUMHUYECKHE Hay4yHO-
TEOPETUYECKHE NTPEICTABICHUS.

BJIAJICET: HaBBIKAMHM  CaMOCTOSITENIbHOMN
paboThl C pa3IMYHOM JUTEPaTypod IO
aHAIUTUYECKOW XUMHH (yueOHOH, yueOHo-
METOAMYECKON, HAYyUHOM)




IV. COAEP)KAHUE U CTPYKTYPA JUCHUITVIMHBI

4.1. O0beM JUCHUILINHBI (MOYJIsI) M BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI Bcero Cemectp (-b1)

4acoB / 3

3a4eTHBIX

eIMHHI]

OuHo
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
B tom uucie: - - - -
Jlexumn 16 16
[Tpaktuueckue 3ansatus (I1p)
JlaGopaTtopHbie paboTsI (J1ad) 32 32
Koncyabrauuu (Konc) 1 1
CamocrositenbHas padora (CP) 23 23
Bun mpomexxyTouHOH aTTecTaluu (3a4er, dK3aMmeH), | 26 26
yacbl (KoHTpop)
Kontpons (KO) 10 10
KourakTHas pa6ora, Bcero (Kour.pa6) 59 59
OOGm1ast TpyA0€MKOCTb: 3a4eTHBIC CIUHUIBI | 3 3

4achl 108 108




5. ConeprxaHue TMCUMILTHHBI (MOTYJIs1)
5.1. Conep:xanue pa3/iesioB U TeM TUCHHUILIMHBI (MOAYJIs).

Paznen 1. BBegeHue B aHAJIMTHYECKYI0 XUMM IO
1.1. IIpenmer, 3a1a4u 1 OCHOBHBIE MTPOOJIEMBI AHATTUTUYECKONH XUMHUH
1.2. Metoab! aHanu3a, KiIaccupuKays METOI0B, IPUMEHSIEMbIX B XUMHUYECKOM aHAJIN3e
1.3. MeTrposoruueckre OCHOBbI XUMHUYECKOT0 aHAIN3a
1.4. Ananutnyeckas kinaccu(uKanus KaTHOHOB U AaHUOHOB.
1.5. Obmras cxema aHATUTHYECKOTO OTIPEICICHUS

Paznen 2. TeopeTnyeckue 0OCHOBBI XUMHYECKOT0 AaHAIHU3A
2.1. O6m¥me 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEAKITUI
2.2. Teopus 37€KTPOJIUTUYECKON JTUCCOIMAIIMU B aHATUTUYECKON XUMUU
2.3. OCHOBHBIE THUIIBI PEAKILINH, UCIIONb3YEMBIX B aHAJIU3E
2.4. CoBpeMeHHBbIE MPEICTABIICHUS O KUCIIOTaX U OCHOBaHUSX.
2.5. PaBHOBecHE B TeTEpPOreHHBIX CHUCTEMAaX.
2.6. Komrekcoobpa3oBaHue B aHATUTHYECKON XUMUH.
2.7. OKuCIUTEIHHO- BOCCTAHOBUTEILHOE PABHOBECHE B aHATTUTUYECKON XUMUU
2.9. 'maponn3 B XUMUYECKOM aHaJIN3e

Pazpnen 3. AHaauTHyeckasi Kjaaccupukanus KATHOHOB M aHUOHOB. KaudecTBeHHbIe
peaKkuyu U X0/ aHAJIM32 KATHOHOB ¥ AHUOHOB Pa3JIUYHbIX IPYIIL.

3.1. Peakuuu u xoxa aHaiu3a KatuoHoB 1-3 rpynm. OOmias XapakTepuUCTUKAa KaTUOHOB
1,2,3 rpynn. JleiictBue rpynnoBbIX peareHTOB. (CHOBHBIE KaueCTBEHHbIE PEAKIUHU
CucremaTH4eCcKHi aHaIU3 CMECH KaTUOHOB TPEX IPyII

3.2. Peakuuu 1 X0/ aHaM3a KaTUOHOB 4-6 rpymn

3.3. Peakuuu v X0/ aHanM3a aHUOHOB 1-3 rpynn

Paznen 4. OcHOBBI KOJTHYECTBEHHOI'0 AHAJIN3A
4.1. I'paBUMETpUYECKUI METO/ aHAIM3A.
4.2. Turpumerpuyeckue (00bEMHBIE) METO/IbI aHAIH3A.
4.3. MeToap! KHCIOTHO-OCHOBHOT'O TUTPOBAHUS B AHAJTMTUYECKON XUMUN
4.4. PenokcuMeTpus U €€ MPUMEHEHUE B AaHAJTUTHUECKOMN MPaKTHUKe
4.5. KoMIuiekcoHOMETpHS.

Paznen 5. ®U3HKO-XMMHUYECKHE MEeTOAbl KOJIUYECTBEHHOI0 aHAJIN3Aa
5.1. OnTryeckue METOALI aHAIH3a
5.2. DAEKTpPOXUMHUECKUE METO/IbI aHAIIU3a
5.3. Xpomarorpaduyeckuii aHams.



4.3. Pa3ienbl M TeMbI JUCHUILINH (MOAYJIeil) M BUIbI 3aHATHIA

1a00paTOPHBIM

Ne HanmeHnoBanue pa3aesia/TeMbl Buabl yueOHoii padoThl, OueHo4YHbIE ®opmupyembie | Bcero
/ BKJIIOYasl CAMOCTOSITEJIbHYIO padoTy cpeacrsa KOMIIeTeHIIH U (B
1 00y4aroIKXCH, MPAKTHYECKYIO (MHAUKATOPBI) | Yacax)
n NMOAr0TOBKY (NPHU HAJINYHMH) H
TPYA0EMKOCTH (B Yacax)
Jlexumu JIab. IIpakr. CPC
3aHAITUSL | 3aHATHUS
1. | Pasagean 1. | Tema 1. BBenenne B Pemenne 3amav, I[K-1  (MAK-1, 6
BBenenue AHAJIUTHYECKYI0 XUMHUIO 2 2 2 Tecr, YCTHBIH I/II[K-Z)
ompoc
2. | Pazgen 2. | Tema 1. Oowme
Teopernyeckue | 3aKOHOMEPHOCTH  NPOTEKAHMA | | 1 2 4
OCHOBBI XHMHYECKHX peakuuid. 3aKoH
XHMHUYECKOT0 AeHCTBYHOIIHX MacC
aHa/IM3a Tema 2. Teopus L 5 5 5
3JIEKTPOJIUTHYE-CKOM Hcconma-
10101
Tema 3. CoBpe- MeHHbIE Npea- Pemenne 3amad, | [IK-1  (UJIK-1,
CTaBJeHHs 0 KHCJIOTax M |1 2 2 YCTHBIM  ompoc, IK-2) S
OCHOBAHHAX. KOHTPOJIbHAS
KomniekcoodpasoBanne B XA paborta, TecT
Tema 4. PaBHoO-Becue B 6
reTepreHHbIX cucremax. | 2 2 2
IIpousBeneHne pacCTBOPMMOCTH.
Tema 5. Okucau- TeJbHO-
BOCCTA-HOBHTE/ILHOE 2 2 2 4
paBHOBecMe B XHM. aHaJM3e.
I'maposns B XA.
3. | Paznen 3. | Tema 1. Peaknuu 4 X0 aHaJIu3a Otuer o ) )
KadecTrBeHnHblii | kaTnoHoB 1-3 rpymnm. ! 0 2 -1 (-




aHaIu3 Tema 2.Peakuuu u X0a aHaJu3a 2 pabortam, Tecthl, | UJIK-2) 4
KATHOHOB 4-6 rpynn YCTHBIA ~ OMPOC,
Tema 3. Peakuum U X0JI KOHTPOJIbHAA
aHajm3a aHuoHoB 1-3 rpynm. pabota 7
Cucrema- THYECKHH  X0J 2
aHaJiM3a CMeCH HOHOB BCeX
rpynn
Pazneua 4. Tema 1. I'paBumeTpuyec-kue 1 6 ) 9
OcHoBBI MeTOAbl aHAIHN3a OTtuer o
KOJUYECTBEHH | Tema 2.  TurpuMerpuvecKue 11ab0paTOPHBIM
0-T0 aHa/JIH3a MeTOoabl  aHaam3a.  MeToabl 2 o | paboram, [IK-1 - (MIK-1, | 5
KHCJIOTHO-OCHOBHOT0 KOHTPOJIbHAS UJIK-2)
TUTPOBAHUSA paborta, perieHue
Tema 3.Pegokcu- Merpuieckue u 3az1ad, TECT, 4
KOMILJICKCOHOMe-TPHYeCcKoe 2 6 2 | ycTHBIi onpoc
MeTO/bl THTPOBAHUS
Pasznea 5. Tema 1. OnTHyecKne MeTOIbI 0.5 2 4.5
du3nko- anaau3a. ®oToKo-J10pUMeTpHUs ’
XHMHIECKnE Tema 2. DileK- TPOXMMHYECKHE 05 ) 3 55
METOALI MeTOo/IbI aHAIN3a ’ IK-1  (UJK-1,
KOAMHCCTBEHH - Fpera 3. Xpoma-Tor apuYecKn -
0-T0 aHAJIN3a P P WJIK-2)
aHa/Iu3.
1 2 2 5
Kontpob 26
Hroro. 16 32 23 97




[TepeueHb BO3MOXKHBIX J1a00PaTOPHBIX paboT:

KauecTBeHHBIN aHAIIN3

1. KauecTBeHHBIE peaklMd KaTHOHOB | rpymnmbl. PemieHne MHAMBUAYAIBHON aHAIMTUYECKOU
3agaun «OnpeneseHne cocTaBa pacTBOpa CMECH KaTUOHOB | rpymnmbDy

2. KauecTBeHHBIE peakUMM KaTHOHOB 2 rpynnbl. PelieHue aHaJIUTUYECKOW 3anayu
«Ornpenenenue cocTaBa CMECH KaTHOHOB 1 ¥ 2 rpynnbi»

3. KauecTBeHHBIE peakuuu KaTHUOHOB 3 rpynnbl. PenieHue aHaIUTHUYECKOM 3aJadu
«Omnpenenenue cocTaBa CMECH KaTUOHOB 1, 2 1 3 rpynm»

4. KadecTBeHHbIE peakIMM KaTUOHOB 4 rpymnmnbl. PemieHne aHanUTUYECKOM 3adauu
«Omnpenenenrue cocraBa CMECH KaTUOHOB 3 U 4 Tpynim»

5. KauecTBeHHBIE peakuMM KAaTHOHOB 5 rpynnsl. PelleHne aHaIMTUYECKOW —3a1adyu
«Ornpenenenrue cocraBa CMECH KaTUOHOB 4 U 5 Tpymimy»

6. KauecTBeHHble peakuuu KaTHOHOB 6 rpynmnbl. PenieHne aHaIUTHYECKOM 3aJadu
«Ornpenenenue cocraBa cMecH KaTUOHOB 4, 5 u 6 rpynn

7. KauecTBeHHbIE peakiud aHUOHOB 1,2,3 rpynnsl. Pemenne uHAMBUAYaIbHON aHATUTUYECKOU
3anaun «OnpeneneHue cocraBa CMECH aHMOHOB 1,2,3 rpynmn»

8. Pemienne MHAMBHUYaNbHOM aHaNUTUYECKOM 3anaun «AHanu3 cosu. OnpesnereHue KaTHOHA
(omHOrO M3 6 rpymI) U aHUOHA (OHOTO U3 3 TPYIII), BXOJAIIUX B COCTaB COJIH.
KonnyecTBeHHbIN aHAIN3

1. KonnuecTtBeHHOE  ompezelieHMe  COAEpKaHUS  KPUCTAUIM3ALMOHHOM  BOJBI B
KpUCTAJJIOTUApATE Cylb(aTa ME METOAOM OTTOHKHU.

2. KonmuecTBeHHOE ONpeiesIeHe MacCOBOM 0 Oapusi B KpUCTAJUIOTUpaTe XJiopuaa oapusi.
3. KucnorHo-ocHOBHOEe THUTpoBaHue. OmnpenesneHne KOHLEHTpAalMU pacTBOpa TUAPOKCUAA
HATpHs METOJIOM KHCIIOTHO-OCHOBHOT'O TUTPOBAHHS.

4. OKuCIUTETHbHO-BOCCTAHOBAUTENbHOE TUTpoBaHuE. OnpeneneHne KOHLEHTPALUKd pacTBopa
OKcaJlaTa HaTpusl METOJOM IIEPMAHTaHATOMETPHH.

5. Onpenenenre KOHIEHTPAMU HOHOB ME/IM B PaCTBOPE METO/I0M HOJJOMETPHH.

6. Kommnekconomerpuueckoe TUTpoBaHHe. OnpeneneHue KOHLEHTPALUU HOHOB KaJbLUA H
Marsus B BOJ€ METOJIOM TPUIOHOMETPHH.

7. KonuuecTBeHHOE OIpeNElIeHUE KOHLEHTpallMM  HMOHOB MEIW B pacTBOPE METOAOM
(OTOKOIOPUMETPUH.

8. Omnpenenenne KOHLIETpAllMd pacTBOpa XJIOPUCTOIO HATpUs C IOMOIIBI METoAa
MOHOOOMEHHOM XxpoMaTorpaduu

Crpyktypa otueta 1o JIP ( kauecTBEHHbIH aHAIN3)

1.Ha3Banue paboThl ¢ AaTOi €€ BhIMoaHeHUs. DopMyTHpoOBKa IeNH U 3a7a4 padoTsl. Hampumep:
O3HAKOMUTBCSI Ha INPAKTUKE C KauyeCTBEHHBIMH pEaKLUUsSIMHU HEKOTOPBIX HOHOB | TpyIIBIL.
OcBouTh HaBBIKM MPOBEACHUS aHAIM3a cMecu MOHOB | rpynmnbl. HayuuThes onpenensts HOHBI |
IPYIIBI B CMEIIAHHOM PacTBOPE IPU BBIIOJHEHUN UHIMBUYaIbHOW KOHTPOJIBHOM 3aauu.

2. IIpoTOoKOon mpoBenEeHUs] KAYECTBEHHBIX PEAKIUN OTKPBITHS MOHOB ONPEIEIEHHBIX T'PYIIL.
HanucaTte ypaBHEHHMS NPOBEIACHHBIX KAaUE€CTBEHHBIX PEAKIMI MOHOB OIpPENEIECHHBIX Ipynn (B
MOJIHOM U WOHHOM BHJI€) C ONHCAaHHEM HaOJI0JaeMbIX MPH ATOM  BHUIUMBIX W3MEHEHUU B
cucTteMe (aHAIUTUYECKUX CUTHAJIOB).

3. OnucaHue xo/a BBIMOJHEHUS! KOHTPOJIBHOM 3a7a4H, T.€. aHaM3a KOHTPOJIbHON CMECH MOHOB
C yKa3zaHHeM HaOJI0/JaeMbIX BHEIIHUX W3MEHEHHUH. YpaBHEHUS peakiHid, COOTBETCTBYIOIIUX
Ha0JII0/TaeMbIM aHATTMTUYECKUM CUTHajaM. BbIBOBI O cocTaBe cMecH, CieflaHHbIe HA OCHOBAaHUU
IPOBEICHHBIX HAOIIOICHUH.



4.4, Metoanuyeckue yKa3aHusi 0 OPraHU3aIlUM CAMOCTOSITEIbHOI PadoThI CTY1€HTOB
B pamkax wm3y4aemMol IUCHUIUTHHBI MPENJIaraloTcs cleayronme (HOpMbI CaMOCTOSTEIBHON
paboThI:

e VYueOGHoe 3aJaHUe - BUJI IOPYICHUS MIPEIIOIABATEIS CTYICHTY, B KOTOPOM COJIEPIKUTCS
TpeOOBaHUE BBHITIOJHUTh KaKHE-TUOO Yy4eOHBIC (TEOPETHYECCKHE M MPAKTHYECCKHUE)
NEHCTBUS, HAIIPUMEP, JaTh MMCbMEHHBIC OTBETHI HAa BOMPOCHI, PEIICHUE 3a/1a4 U T.]I.
Kputepun  OIEHKM 1O  KaXIOMYy  3aJaHUI0  [PENoJaBareib  BBICTABISAET
JIOTIOJTHUTEIIBHO.

e Ortuer mo JIP -odopmieHne ordera 1O BHIMOJHEHHBIM JIAOOPATOPHBIM padoTaM,
BKITIOUAIONIETO  (OPMYJIUPOBKY ILEJH, TPOTOKOJ TPOBEICHHBIX  HAOIIOICHHI,
YpaBHEHUS MPOTEKAIONINX MTPH 3TOM XUMHUYECKHUX PEAKIIHA ¥ BHIBOJIBI.

e [Ilouck marepuasioB B cetu UHTepHeT M B OMOJMOTEKe — MO MpeaIaracMoun st
CPC Teme CTyIeHT OCYILECTBISET IMOUCK  HAy4YHOM M HAy4YHO-TOMYJISPHOI
uH(OPMAINH, OTHOCAIICHCS K MU3ydaeMOW TeMe, BKJIIOYas COBPEMEHHBIC BO33PCHUS
CICIHAIMCTOB B JaHHOW OOJIACTH XMMHYECKOW HAyKH, OMHCAHUE PA3IHMYHBIX TOYCK
3peHUs Ha 3Ty MPOOJIeMY C 00s3aTeTbHBIMU CChITKAMHU Ha HCTOYHUKH.

e CocrapjieHue TNpe3eHTAIMII — TMOATOTOBKA MpPE3EHTAI[MM MO KOHKPETHOW TeMe,
BKJTIOUaronield He Meree 10 cnaliioB ¢ MIUTIOCTPALUSAMH, CCHUIKM Ha UCIOJIb3yeMbIC
HUCTOYHUKH (HE MeHee 3-X).

4.5. IlpumepHasi TEeMAaTHKA KyPCOBBIX Pa0doT (IP0eKTOB) (MPHU HAJTUYUM) YUEOHBIM TUTAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX padbOT (ITPOEKTOB).

V. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIVIMHBI (MO Y JIS)
Ilepedens uTepaTypsl:

a) OCHOBHasl JIUTepaTypa:

1. OcHoBbl aHanuTH4eckoi xumun [ TekcT] : B 2kH.: YueO.ams By3oB / FO.A. 30107108,
E.H.[lopoxoga, B.I. ®aneeBa u ap.; [lox pen. FO.A. 3omorosa. - 2-¢ uzj., mepepad. u joir. - M. :
Beicmn. mik. Ku.1 : O6mue Bonpocsl. MeTosl pazjienenus. - 2-e u3ll., nepepa0. u gom. - 2002. -
351 c.:um. ; 21cm. - ISBN 5060035581 : (51 9k3.)

2.0cHoBbI aHanmuTHueckoit xumuu [Tekcer] : B 2kH.:Yueb.1a By30B / HO.A.30m0T0B,
E.H./Topoxoga, B.. ®aneeBa u ap. ;ITox pen. FO.A. 3omoTosa. - 2-¢ u3a.,nepepad. u jgom. - M. :
Boicir. mx. KH.2 : MeToapl XUMHUYECKOTO aHanu3a. - 2-¢ u3.,nepepad.u gom. - 2000. - 494 c. :
wi. ; 22cM. - bubnmorp.:c.482-485.-TIpenm.ykas.:c.486-491. - ISBN 506003559x : (54 x3.)
3.Pemenue 3anay mo xumuu [Tekct] : yueb.-meroa. mocobue / Upkyrt. roc. yu-T, [len. un-r,
Kag. ecrectBennonayu. nucuurimd ; coct.: U. B. lkypuenko, U. T. EBcradbesa. - UpkyTck :
AcnpunT, 2018. - 88 c. : Tabm. ; 20 cm. - bubnuorp.: c. 88. - ISBN 978-5-4340-0266-0 : (10 7x3.)
4. bap6anar, }0. A. OcHOBBI aHATUTUYECKON XUMHUU: MPAKTUYECKOE PYKOBOJICTBO
[OnexTponnslii pecypc] / FO. A. bapbanart, A. B. I'apmam, O. B. Monoraposa, E. A. Ocunosa. -
DIeKTPOH. TEKCTOBBIE MaH. - [b. M.] : U3gatensctBo "JIabopaTtopus 3Hanwmit", 2017. - 465 c. -
Pexum noctyna: https://e.lanbook.com/book/97410. - OBC "JIans". - HeorpaHud. JOCTYI. -
ISBN 978-5-00101-567-3 : b. 1.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. JopoxoBa, EBrenust HukomnaeBHa. 3ajauu 1 BOIPOCHI 110 aHATUTHYECKOM XxuMuu [ Teker] :
meroanueckue ykazanus / E. H. Jlopoxosa, I'. B. [Ipoxopoga. - M. : Mup, 2001. - 268 c. ; 21
cMm. - bubmmorp.: ¢. 255-256. - ISBN 5-03-003358-0 : Bcero 50+



2. AnexceeB, Bnagumup Hukonaesuu. Kypc kauecTBEHHOr0 XUMHUYECKOTO

noryMukpoananusa : yaeonuk / B. H. Anekcees. - 6-¢ u3s., crep., [lepened. ¢ 5 uza. 1973 1. -
M. : Anbsnc, 2007. - 584 ¢. : wi. ; 22 cwm. - [Ipeam. ykas.: ¢. 577-584. - ISBN 978-5-903034-
21-5 : Bcero 11+

4. Jlorunos, Hukonaii flkoBneBnu. AHanutudeckas xumus [Tekcr] : yueb. mocodue / H. 5.
Jlorunos, A. I'. Bockpecenckuii, M. C. CononkuH. - 2-¢ u3j., nepepad. - M. : [Ipocsemenue,
1979. - 480 c. : un. - Bcero 38+

5. HuroBuu, Urops KoncrantunoBud. Kypc ananutnueckoi xumuu [Tekct] : yueOHUK /

N .K.IMutoBuu. - U3a. 10-e, crep. - CII6. ; M. ; Kpacnonap : Jlans, 2009. - ISBN 978-5-8114-
0553-4: (10 2k3.)

6. Bracosa, E. I'. Ananutuueckasi XuMusi: XUMHUYECKHE METO/Ibl aHAIN3a [ DIIEKTPOHHBIN pecypc]
/ E.T. BnacoBa, A. ®@. )Xykos, . ®@. Konocosa, K. A. Komaposa. - DieKTpOH. TEKCTOBBIE JaH. -
[b. M.] : U3marennctBo "Jlaboparopust 3Hanwmii", 2017. - 467 c. - Pexxum mocryma:
https://e.lanbook.com/book/97407. - OBC "Jlaus". - Heorpanud. goctyi. - ISBN 978-5-00101-
554-3 :

7. AnapueB, A. V. Ananutuueckas Xumusi [ DIEKTPOHHBIHA pecypc] : yuebd. mocodue /
A.W.napues, T. [1. Anekcannposa, A. A. KazakoBa, O. B. KapyHuHa. - D11eKTpOH. TEKCTOBBIE
naH. - Hosocubupck : HI'TY, 2015. - 92 c. - Pexum noctyna:
https://e.lanbook.com/book/118488, https://e.lanbook.com/img/cover/book/118488.jpg. - IbC
"Jlanp". - Heorpanuu. noctym. - ISBN 978-5-7782-2710-1:

B) IPOrpaMMHoOe olecrieuyeHue:
Microsoft PowerPoint 2010 (co3nanue npe3eHTarmii);
Microsoft Word (namucanue 0T4€TOB, KOHTPOJIBHBIX Pabor).

r) 6a3bl TaHHBIX, HHPOPMANHOHHO-CIPABOYHBIE H MIONCKOBbIE CHCTEMBI:
catalog.iot.ru — katanor oOpa3oBaTeNnbHBIX pecypcoB ceTi VHTepHeT
www.ed.gov.ru — caiit deaepanbHOro areHTCTBa 1Mo 00pa3oBaHu0 MUHUCTEPCTBA 00Opa30BaHHS
" Hayku PO

http://window.edu.ru/window/library

WwWw.bio.pu.ru — caiit Cankt-IleTrepOyprckoro rocy1apcTBEHHOTO YHHBEPCUTETA
Www.chem.msu.su/rus — caifiT xumuueckoro ¢akynbrera MI'Y

WWWw.chemport.ru — XuMHYeCKHit callT

WWW.iSSep.rssi.ru — caiit CopocoBCKOT0 00pa3oBaTebHOIO KypHaa
www.students.chemport.ru — caiiT cTyIeHTOB-XUMHKOB

DJEeKTpOHHBIE aipeca OUOINOTEK.

http://library.isu.ru/ - Hayunas 6ubnunorexa UT'Y.

Cepsep BUHUTU, Mocksa http://www.viniti.msk.su/

Cepsep PUHKIID, Mockga http://www.extech.msk.su/gnc/vxod.htm

Cepep MexayHapogHoro HayaHoro (onaa, Mocksa http://wwwe.isf.ru/

Cepsep Hayunoii ounbamorexku MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axkanemropoaok", HoBocubupck http://www.nsc.ru/

Cepsepst PAH, Mockga http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE UCHUIIJINHBbI
6.1. Ilomemenns u odopyroBanmue
[Tomeriernss —  ydeOHBIE ayAWTOPUH JUIA  TOPOBEACHHS  y4eOHBIX  3aHATHH,
npenycMoTpeHHbIx yueOHbiM ianoM OITOIT BO GakanaBpuara, OcHaIIeHbl 000OPYIOBaHHEM U
TEXHUYECKUMHU CPEIICTBaMH OOyUYCHHUS: ayauTopusi Ha 70 MECT, OCHAIIECHHAS WHTEPAKTHBHBIM
y4ueOHbIM KoMmIiekcoM Smart Technologies Board 685 ix/ix60.


http://window.edu.ru/window/library
http://www.bio.pu.ru/
http://www.chem.msu.su/rus
http://www.chemport.ru/books/index.php?id=16
http://www.issep.rssi.ru/
http://www.students.chemport.ru/
http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm
http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
gopher://gopher.ras.ru/

[TomereHust st CaMOCTOATENIBHONH PabOThl OOYYArOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTh «MHTepHeT» M oOecrmeueHueM JO0CTyma B
AIIEKTPOHHYIO WH(OpMALIMOHHO-00pa3oBaTenbhyo cpeay @T'BOY BO «UT'Y».

Oo6opynoBanue

Xumuyeckasi maboparopust Ha 20 MecT, YKOMIUICKTOBaHHASI CHEIUAIM3UPOBAHHON MEOENbI0 U
nabopatopHbiM obopynoBanuem: Tabmuubl J[.M. MenneneeBa (ogHa — dJIEKTpOHHAs), TAOIUIIBI
pacTBOpUMOCTH (0/IHA — 3JIEKTPOHHAA), BoAoHarpeBarens (1 mIT.), XuMudeckas nocyaa, npudop
JUTSL DJIEKTPOJIM3a COJICH, TTUTKH JJabopaTopHble (2 MmIT.), BoAsHbIe 0aHu, Beimpsamurtens B-24.
TexHuuyeckue cpeacTBa 00y4eHust

KoMmmprorepHas TexHuka, MojKiIrO4YeHHas K cetu «uTepHeT» ¢ obmuMm moctynom B DHUOC
ury

JleMOHCTpallMOHHOE  000pyZOBaHHE, Yy4eOHO-HAIVIAAHBIE I0COOUS, XHMMHUEcKas IIOCYAa,
XUMHUYECKHE PEaKTUBBI.

6.2. JIMIeH3MOHHOEe U MPOrPaMMHoOe o0ecnevyeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

B oOpa3oBaTebHOM TIpOIECCE HCIOJIB3YIOTCS AKTHBHBIE M HHTCPAKTHUBHBIC (HDOPMBI
(uH(DOpMaIOHHAS/TIpOOJIEMHAsT JICKIHS, JICKIMsS ¢ O0paTHOW CBS3bIO; MPAKTHYCCKHE 3aHSATHUS
(cemuHap mo OOOOIIEHUIO W YIIyOJEHUIO 3HAHWKM C AJIEMEHTaMHU JUCKYCCHUH); MpaKTHUYecKas
paboTta B ;nabopaTopuu; caMOCTOsITelIbHas paboTa CTYAEHTOB (cocTaBieHue Oudmmnorpaduu;
pa3paboTka y4eOHBIX 3aJJaHUll ¥ B3aUMOKOHTPOJIb, pa00Ta ¢ KOHCIEKTOM JIEKIIUH, COCTaBIICHHUE
TaONIMIl, TIOUCK MaTepHajoB B CETH HMHTEPHET; MOATOTOBKA M 3alluTa JOKJIaJ0B/pedeparos;
KOJUTOKBHYM), B TOM YHCJIC JIUCTAHIIMOHHBIE 00Pa30BaTeIbHBIC TEXHOJIOTHH, HCIIOB3yeMbIE TIPH
peanu3aluy pazIUYHbIX BUAOB Y4eOHOW paboThl, pa3BUBAIOIINE y OOYYArOIIMXCS HAaBHIKOB
KOMaHHOH pabOThl, MEXKITMIHOCTHOW KOMMYHHKAITUH, IIPUHATHS PEIICHUH, TUICPCKUX Ka4eCTB
1 GOPMUPYIOIIUE KOMITETCHIINH.

VIILLOOEHOYHBIE MATEPHUAJIBI VIS TEKYIHIEI'O KOHTPOJISA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

8.1. OneHouHble cpeacrea AJid NPOBEACHUS TEKYHIECTI0 KOHTPOJIA YCIICBAEMOCTH

OIICHO‘IHI)IC cpeacTea AJisi BXOJIHOI0o KOHTPOJIA

Ilpumepovt mecmoswix 3a0anuii
1.PactBop, pH xoTOpOTO paBeH 5, nMeer cpeny:
1) cnabo kucnyo;

2) CUIJIBHO KUCITYIO;
3) HElTpanbHYIO;

4) CHUJIBHO TIEIIOYHYIO
5) cnabo menouHYyIo.

2. 3aKOH JIeHCTBYIOIIMUX MAcC MPUMEHUM K BOJIHBIM PacTBOPaM:
A) CHJIBHBIX AJIEKTPOJIUTOB;

B) KOHLIEHTpUPOBAaHHBIM PACTBOPAM CIIA0BIX KUCIOT;

B) paz6aBneHHbIM pacTBOpaM cl1aObIX 3JIEKTPOIUTOB;

') HaCBIIIIEHHBIM PacTBOPaM CIAObIX AIIEKTPOJIUTOB.



3. Okpacka ¢eHondTanernHa B IETOYHOM PACTBOPE:
(a) opamxkeBast; 0) GhuoseTOBAs; B) KpacHas; T') JKeJTas

4. ®u3UYECKUI CMBICII HOMEPA IPYIIIbl IEPUOAUYECKON CUCTEMBI:
(a) mokasbIBaET YKCIIO BAICHTHBIX JIEKTPOHOB;

(0) moKka3bIBaeT YKCIIO IEKTPOHHBIX CIIOCB,;

(B) paBeH 4nCIly HECLIAPEHHBIX IEKTPOHOB HA IOCIEAHEM YPOBHE;
() paBeH 4McCIly IPOTOHOB B sJIpe

5. Tun xumudeckoit cBsizu a mosekyse NaCl
(a) xoBaeHTHasK MMOJIAPHAS

(0) nonnas

(B) MeTaymuyecKas

(r) KOBaJIeHTHAs HEMOJIsIpHAs

6. B pe3ynbpraTe aucconnanuy KUCIOTH 00pa3yloTCsl HOHBI
(a) Bomopoma

(6) runpoxcuna

(B) HaTpus

(r) xxenesa

7. Peakiusi B pacTBOpE BO3MOKHA MEXKY:
() UMHKOM M XJIOPHIOM MEIH

(b) MenprO M XJIOPHIOM ITUHKA

(C) MarHueM u XJIOPUIOM HATPHS

8. Ilapa saneMeHTOB, HanboOJIEE OIN3KUX MEXAY COOOI 10 CBOMCTBAM, 3TO
(a) aroMUHHI 1 XJIOP

(b) pyouuit u xanuit

(c) maruuii u 60p

(d) Tutan u BaHaau

9. I'mpponusy noasepraercs colb. ..
(@) LiCN

(6) LiCl

(8) LINO;

(r) LiF

10. Peakiusi B pacTBOpe HEBO3MOXKHA MEXKTY:
(2) MaraueM | XJIOPUIOM HATPHS

(0) HMHKOM U XJIOPUJIOM MEAH

(B) HaTpUEM U XJIOPUIOM LIUHKA

(T) MarHueM | XJOPHUIOM IIMHKA



Ilpumepnulit hpazmenm 3a0anus 011 KOHMPOALHOU padomvl (MeEKYU Uil KOHMPOJib):

Bapuanr 5.

1. PacTBOp HMaHUCTOBOJOPOIHOM KUCIOTHI ¢ KOHIeHTpanuen 0,1 Moyb/i1 pa3daBmim BoIOK
B 10 pa3. Kak nu3smeHuTcs cTenenp JUCCOIMaIiu B pe3yJibTare pa30aBieHus?

2. Omnpenenuts pH pactBopa ruapokcuaa Hatpust npu KonueHtpanuu 0,0025 moss/i.
BpruucanTh KOHIEHTPAIMIO HOHOB BOJAOPO/1a U THAPOKCU]I-HOHOB.

3. 3aKOHYHUTH YpaBHECHHUsI pEaKITUIi:

CH3COOH + OH =H,0 ...

CH3COOH +NH4=NH, +

KonTposbHas 3agaua Ne5
OrnpenenuTb cOCTaB KATHOHOB U @aHUOHOB B KOHTPOJIBHOM pacTBope Neb

Ilpumepsl mecmosvix 3a0anuii 01 MeKyue20 KOHMpPOoJis

1. B pacTBOpax ciadbIX 3JIEKTPOIUTOB CTENICHD AUCCOLUAIIHH. . .
Ha<l1

2)a>1

3a=1

3. K nmepBoii aHATUTHYECKOW TPYIITIE aHUOHOB OTHOCUTCS HA0Op MOHOB:
A) cynbdar, cynbdur; kapooHart; hocdar

b) xnmopun, Hutpar, cyibdart;

B) Hutpar, HuTpuT, auerar;

I') kap6oHat, pocdar, HUTpAT.

4. I'pynmnoBbIM peareHTOM Ha HOHBI TAJIOT€HOB SBIISETCS
A) HuTpat cepebpa; 0) cynbdat cepedpa: B) cyabdar Oapusi; T) HUTpAT Kaaus

5. PacTBOpMMOCTH OCaJiKa IPU BBEAECHUH OJJTHOMMEHHOTO MOHA
A) He U3MeHseTCS;

b) nonmxkaercs ;

B) noBbImiaercs

6. YCTaHOBHTE MPAaBUIIBHYIO TTOCIIEIOBATEIILHOCTD ONEPAIMii TPaBUMETPUYECKOTO aHAITN3a
1) 0TOOp MPOOHI;

2) pacTBOpeHHe MpoobI;

3) B3BCIIMBAHHE U PacyeT;
4) ¢uIbTpOBaHME;

5) OCaXKIECHUE;

6) MPOKaJIMBaHUE.

7. Ilpu TUTpPOBAaHMM CHUJIBHON KHCIOTHI CHJIBHBIM OCHOBAaHHMEM TOYKY SKBHUBAJEHTHOCTH
YCTaHABJIMBAIOT C MOMOIIBIO HHANKATOpA
A) dpenondranenn; 0) METHIOBBIN OpaHXKEBBIN; B) JaKMYC; ') METHIIOBBII KpacHBIN



Tecm no meme «OKuCIUMENbHO-60CCMAHOGUMEILHOE MUMPOBAHUE)

1. B xagecTBe paboumnx pactBopoB (TuTpanToB) B OBT M0XHO HCIIOIB30BaTh (2 OTBETA):
A) CUIIbHBIC KHUCIIOTHI;

b) cunbHbIe OCHOBaHUS;

B) cuibHBIE OKHCITHTENH;

T') CUJIbHbIE BOCCTAHOBUTEIIN;

) peareHThI-KOMIUIIEKCO00pa3oBaTen

2. K Mertonam okuciIuTeNnbHO-BOccTaHOBUTENBbHOTO TUTpoBanus (OBT) oTtHOcsaTcs (2 oTBeTa)
A) TpuIIOHOMETPHS

b) rpaBumeTpus

B) nepmanranotomerpus

I') xpomaromeTpus

J1) xpomarorpadus

3. PaznoBunmnocteio OBT He sBusgercs. ..
A) xpomaromeTpus

b) ionomerpus

B) nepmanranaromerpust

I') ankanmumerpust

J1) noreHunomeTpus

4. Ilpu pacuere sxBHBajeHTa nepmanrasata kanus B OBT moinsipHyro maccy
BEIIeCTBA HEOOXOMMO pa3ieuTh Ha
a)l1;6)2; B)3;1)4; 1) 5

5. Touky 5KBUBaJIEHTHOCTH B IEPMaHTaHaTOMETPHUH ONPEJEISIIOT 110 HEMCUE3aoen « »
OKpACKe.

6. Ilpu TUTpOBaHMM TIABENEBOM KHUCIOTHI PACTBOPOM IMI€PMAaHTaHaTa Kalius  HYKHO
UCIIOJIb30BaTh B KAYECTBE HHINKATOPA
A) metunoBsiii opanxkeBslii; b) audennnamun B) ¢peHondTanen; r) He Hy)KeH HHIUKATOP

7. nst mpurorosnenus 1 1 0,1 H pactBopa maseneBoit (COOH-COOH) kucioTsl HE0OX0IMMO
B3SITh ... T KUCJIOTHI U, PACTBOPHB €€ B BOJE, TOBECTH 00NN 00beM 110 1 71

A)0,45T

b)9.0r

B)90r

0,09 r

4S5

8. IIpu pacuere 3xkBHBaNeHTa 1aBesnieBoid kucioTel B OBT monsipHyto maccy

BCIIICCTBA HGO6XOJII/IMO paSJleJ'H/ITB Ha
a)1;0)2; B)3;1)4; 1) 5

9. HpI/I HUCIIOJIB30BaHNN METOJa OBT ckauok TUTPOBAHUA MPOUCXOOUT B PE3YJILTATC PE3KOI0
U3MEHCHHUA « ... »

10. IIpm ncnosib30BaHUM METOAA HOJOMETPUM B KAUECTBE MHAMKATOPA HYKHO MCITOIb30BaTh
A) meTunoBsii opanxkeBblii; b) kpaxman; B) nudenunamus; r) He Hy)KeH HHIUKATOP



11. [Ipu ucnoap30BaHUU METOJIa XPOMATOMETPHH B KaUECTBE HHIUKATOPA HYKHO
UCTIONIb30BATh

A) MeTUIIOBBIN opaHXeBbIil; b) penondranenn; B) He Hy)keH WHIMKATOp; T) IU(EHUIAMHH; [)
Kpaxma

o +
12. Tlpu THTpOBaHMH pacTBOpA coneil Fe’ pacTBOpoM GHXpoOMATa Kalust (XpOMATOMETpPHs) B
NPHUCYTCTBUH TU(DESHUIAMHHA B TOYKE YKBUBAJICHTHOCTH OKpPACKa PacTBOpa CTaHET. ..
A) xenrtoi, 0) cHHEH, B) OECIIBETHOH ; T') pO30BOM; 1) OpaHKEBOH

13. Metox OBT M0OKHO MCIIOJIB30BaTh IS ONIPEACIICHUs HOHOB (2 OTBETa)
A)K+;
B)Ca®*
B)Fe*
I)Fe*
mzn*

14. Kakoe 13 nepeuncieHHbIX BEIECTB MOYKHO MUCIIOJIb30BaTh JJIS IPUTOTOBICHUS
crangaptHoro pactsopa B OBT :

1) KoCr,07

2) KOH

3) NH,OH

4) HCI

5) FeSO,-7 H,O

Kpumepuu nepeeoda mecmoeozo 6anna 6 KauecmeeHHYI OWEHKY nocie anpobayuu u
KgaﬂuMempuquKozZ 06pa60ml<u pes3yiomanios mecmuposaHusl COCmaeilenHbl 6 coomeenicmeuu C
mpebo8anuamMu K HOpMAMUEHO-0PUEHMUPOBAHHBIM MEeCMAaM cpeoHell MpYOHOCHU.

KauecTBennas «2» «3» «4» «5»
OllEHKA

Jnanazon

TECTOBBIX 0aJlIOB Jo 35 35-60 61-75 76-100
(% oT Makcum.)

Ilpumepor pacuemmnuix 3a0au no meme «Becogoii ananuz»

3amaga Ne 1

PaccunTaTh , CKOJIBKO MJI 1H pacTBOpa CEpHOM KUCIOTHI HA/I0 B3ATh JAJISI OCAKICHUS
6apus u3 HaBecku 0,5234 r BaCl,.2H,0

3amaya Ne 2

Cxonbpko MuuuauTpoB 0.5 H pacTBOpa xyopuaa 0apust TpeOyeTcst A7 OCaXACHUS HOHOB
SO4 % u3 12 Mn pacTBopa cepHOM KUCIO0THI (m1oTHOCTH 1,035), coneprxkaruero 5,23 %
H,SO4

3amaga Ne3

Ornpenenutb MacCOBYIO JIOJIIO CBUHIIA U LIMHKA B CIUIaBe, eciu u3 0,6 r 3TOro crjiasa
obu10 mostyuero 0,0025 r mpokanensoro ocaaka PbSO,u 0,4 1 mpokaaeHHOTo ocaka
ZNNH4PO4




Ilpumepvr pacuemmnuix 3a0au na memy «Ilpucomosnenue pacmeopoe

3anaua Nel.

BoluncnuTe MOJSIPHYIO M HOpMaJIbHYIO KOHIEHTpaluio 12%-Horo pactBopa cepHOi
KHCJIOTHI.

3agauga Ne2

CKOJIBKO MJI COJITHOM KHCJIOTHI (IJIOTHOCTH 1,19) cneayer B3sTh, YTOOBI MPUTOTOBUTH 2
1 0.1 H pactBOpa?

3agauga Ne3.

Ckomnbko mit 30%-noro pactBopa H3PO, (motHOCTE 1,18) HY)KHO B35Th, 4TOOBI
MPUTOTOBUTH 5 J1 2H pacTBopa?

Ilpumep yueonozo 3aoanusa «Koncnekm no meme: Komnnekconomempuueckuii anaiu3m»

CrenaTth KOHCIIEKT, MCIOJIb3Ys yueOHUK "AHanmutuueckas xumus" aBropos H.S. Jlorunoga,

A.I". Bockpecenckoro, H.5l. ConoakrHa ( MOKHO MCIIOJIb30BaTh 3JEKTPOHHBIN BapUaHT B

UHTEpPHETE)

OOpartuTe BHUMaHKE Ha pa3inuue TepMuHOB «Komruiekcomerpusi» U «KoMIIekcoHOMeTpus».

B uem paznuune? Baia 3a5ada — oxapakTepu3oBaTh METO/ KOMIIJIEKCOHOMETPUH.

HpI/I BBITTIOJTHCHHUH KOHCIICKTA HYKHO OTBETUTh IMHMCBMCHHO M IO BO3MOXHOCTHU KPAaTKO Ha

CJICOYIOIUC BOIIPOCHI:

1) Kakoii TUII peakIuii JEKUT B OCHOBE ITOr0 MeToa?

2) Kakwue BeriecTBa UCIOIB3YIOTCS B KaY€CTBE TUTPAHTOB (PabOYHMX pacTBOPOB)?
3) Kakue uHANKATOPBI IS 3TOTO HCHOJB3YIOTCS (001ee Ha3BaHUE, TIPUMEPHI)

4) Jlns aHanM3a KakuX BEIECTB, B OCHOBHOM, HCIIOJB3YETCs ITOT METOA??

5) Tlouemy M3MEHsETCS IIBET HHUKATOPA B TOUYKE YKBUBAJICHTHOCTH?

6) Kakumu ermie crioco6amu MOXKHO 3a)KCHPOBATh TOUKY 3KBUBAJICHTHOCTH?

Ilpumep yuebnozo 3adanus no meme « Kucnomno-ocnoénoe mumpoeanue (Ilucomennoiii
onpocy).

OTBeTUTh NUCHBMEHHO Ha CJICAYIOUC BOIIPOCHI:

1)

2)

3)

4)

[Touemy npu TuTpoBanuu pactBopa HCI pacTBopom rugpokcu/ia HaTpUst B IMPUCYTCTBHU
uHAnKaTopa (eHondrasernHa B KOHEYHON TOYKE TUTPOBAHUSI OKpacka pacTBOpa
CTaHOBUTCS MAJIMHOBOU (Wiu po3oBoit)? [Touemy n3MeHeHUE IBETa TPOUCXOIUT
MMEHHO B 3TOM TOUKe?

Kakoii unaukaTop, kpome GpeHonadTanientHa , MOXKHO UCTIOIb30BaTh MPU TUTPOBAHUHI
pactBopa HCI pactBopom ruapokcuaa Hatpust? Kakoit nBeT mpuoOpeTeT 3TOT
WHJIUKAaTOP B KOHEUHOW TOYKE TUTPOBAHUS?

MO>KHO 7T ICTIOJIB30BaTh HHJAMKATOP METUJIOBBIM OPAH)KEBBIM MPU TUTPOBAHUHT
pacTBOpa YKCYCHOM KHCIIOTBI PaCTBOPOM THApPOKcH1a HaTpusi? OOBSICHUTE CBOM OTBET.
MO3KHO I TPOBOAUTH TUTPOBAHUE CUILHOU KHCIOTHI CIa0bIM OCHOBaHHEM UITU
ciaboro ocHoBaHus cnaboit kucnoroit? [Mouemy?



8.2. OueHo4HbIe CPeACTBa /s MPOMEKYTOUHOI aTTecTanuu (B (popMme IK3amMeHa)

Ilpumepnwiii nepeyerb 60NPOCOB K IKIAMEHY

.

o

~

10.

11.

12.
13.
14.

15.
16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

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

[IpenMer u METOABI AHATUTUYECKOW XUMUHU.

KauecTBeHHBIN aHAIU3, €r0 METOBI U 3a/1a4d. AHAIN3 «MOKPBIM» U «CYXUM» ITyTEM.
KauectBennsle peakiuu. CucreMaTH4ecKuil 1 JpoOHbIN X0 aHanu3a. CUCTEMBbI
KaueCTBEHHOT'0 aHAJIN3a.

AHanuTHYecKas KIacCU(pHUKAIHI KATHOHOB B KHCJIOTHO- IIEJIOYHOM CUCTEME.
AmnanuTtuyeckas rpymnmna. ['pynnoBoi peareHr.

Knaccugukaius aHHOHOB B KUCJIOTHO- MIETIOYHOM cucTeme. I pynmnoBoii peareHr.
UyBCTBUTENBHOCTh AHAIUTUYECKUX peakuuid. OTKpbIBa€MbIl MUHUMYM, IIPEAEIbHAs
KOHIICHTpALUs, IIpeielIbHOe pa30aBiIeHuE.

3akoH neiicTBus Macc. BbiBol (hOpMyIibl KOHCTaHTHI XUMHUYECKOTO PABHOBECHS.
OCHOBHBIE TIOJIOKEHUST TEOPUU AIEKTPOTUTHYECKOM aucconuanuu C. AppeHuyca u
ruapaTHoi Teopun Kabmykosa.

CnaOble ¥ cUIIbHBIC 2IEKTPOIUTHL. CTENEeHb ANEKTPOIUTHIECKON TUCCOIHALINH.
KoHcTaHTa 31€KTpoJIMTHYECKON AUCCOLMALMU. Y PaBHEHHE, CBSI3bIBAIOIIEE KOHCTAHTY U
CTENEHb JJIEKTPOIUTUUECKON auccounanuu (3akoH OcBaiabaa).

Teopus kucnot u ocHoBanuii C.Appenuyca. [Iporonutuyeckas Teopusi KUCIOT U
ocHoBaHu# bpencrena — Jloypu.

Kucnotel u ocHoBaHus 110 JIproucy.

HNoHHOe npousBeeHre BOAbI U BOJOPOAHBIN MOKA3aTENb.

Bbydepubie pacTBopsl. Mexanusm aeiictBus OydepHbix pacTBopoB. Haznauenue u
IPUMEHEHUE.

[TpousBeneHue pactBopuMocTu. BeiBosx hopmyIbl.

BnusiHue 0THOMMEHHBIX U IPYTUX HOHOB Ha PACTBOPUMOCTH 3JIEKTPOJIUTOB, COJIEBOM
s dexT.

O06pa3oBanue ocagkoB. BiusiHue pa3nuyHbIX (PaKTOPOB HA MOJHOTY OCAXACHHUS.
I'maponus coneii (Tpu ciaydas). MexaHu3M T'HAPOIUTHYECKOTO PACLIETIIICHHUS.
KoHcTanTta u crenens rugponusa. Posib mporeccoB ruipoiinsa B MpakTUKE XU
MHYECKOTO aHaJIN3a.

AM(DOTEpPHOCTH THAPOKCUIOB, UCIIOJIB30BAHNE B aHATMTUYECKON ITPAKTUKE
KommnekcoobpazoBanue, Teopusi BepHepa, HoMeHKIIaTypa.

Jucconumanusi KOMIUIEKCHBIX COETMHEHUH.

OKHCIUTENBHO — BOCCTAHOBUTENIBHBIE PEAKLINY B KAYECTBEHHOM aHAJIN3E.
KonnonnHele cucteMbl B aHATUTUYECKON XUMUU

OU3NKO — XUMUYECKHE U (PU3NUECKHE METO/IbI aHANIN3a (CYIIHOCTS, JeneHue).Ilpuemsl,
npUMeHsieMble B pU3.-XUM. MeToax. [IpenMyiiecTBa u He1OCTaTKH

["a30Bas 1 ra3zo-KHUJIKOCTHasE XpoMaTorpapus

HNonooOmeHHast xpomarorpadus

XKunxoctHast xpomarorpadusi, ee pa3HOBUAHOCTH U METOJIbI

OnTuyeckre MeTo1bl aHaIu3a, kiaccuduxarus. OCHOBHOM 3aKOH (POTOMETPHH.
OMHCCHUOHHAsI CIEKTPOCKONHS (CYLIHOCTD, €€ BUABI, IPUMEPBHI)
DIEKTPOXUMHUYIECKHUE METObI aHAIN3a (CYIIHOCTb, JACIICHHE).

CrnexTpanbHble METOBI U X IPUMEHEHNE B XUMUYECKOM aHAJIN3€



Kpurepun onenuBanus:

OILeHKH «OTJIMYHO» 3aCITYy)KUBAET CTYACHT, OOHAPYXHUBIIMN CHCTEMAaTHYECKOE U TIyOOKoe
3HaHUE y4yeOHOro MaTepuasla, JEMOHCTPUPYIOIIUH IOJIHOE M CaMOCTOATEIbHOE PACKpBITHE
BOIIPOCOB B 00BEME NPOTPaMMBl, CIIOCOOHOCTH $ICHO ¥ TMpPaBWIBHO OTBEYaTh Ha
JIOIIOJIHUTEIIBHBIE BOIIPOCHI IPENOIaBaTessl, YMEHHE UCIIOIb30BATh CPABHUTENBHBIN OJXO0/ IIPU
U3JI0’)KEHUU MaTepuaia, COIpOBOXKAATh OTBET MPUMEPAMHU, YETKOE U MPABUIBHOE OIPEICIICHNE
HOHATHUI, UCTIOIb30BaHUE TEPMUHOB.

OLEeHKH «XOPOoIo» 3aCIIy)KMBAeT CTYICHT, OOHapyXHUBIIMA TMOJHOE 3HAHHWE Y4eOHOTO
MaTepuaia, yCBOMBUIMM OCHOBHYIO JIUTEpPATypy, PEKOMEHJAOBAHHYIO B IIpOrpaMMe, OKa3aBIIUI
CUCTEeMAaTUYECKUN XapakTep 3HAHWM [0 JUCUUIUIMHE, HO MpU OSTOM JONYCTUBIIUM HE
[IPUHLMIIAAIbHBIE IOTPEIIHOCTH

OHGHKa «YAOBJIETBOPUTEJIBHO>» BbICTABIIACTCA, €CJIW CTYACHT BBIIIOJHWII 3aJaHUC UJIM OTBCTUII
Ha BOIIPOC, HO IIpHU 3TOM ObLIU AONYIICHBI MPHUHIOHUIINAJIbHBIC OHII/I6KI/I, YPOBCHb BJIAACHUA
IIOHATHUAMHA HCBBICOKHﬁ, HCA0CTAaTOYHAaA pa3BUTOCTb OCHOBHBIX 3HAHUU U y'MCHI/Iﬁ

JlokymeHT cocrtaBieH B coorBercTBUM ¢ TpedoBanusmu PI'OC BO 1no HampaBiieHUIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C OByMS NPOPWISIMU TOATOTOBKH),

YTBEPXKACHHBIM IpUKa3oM MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®enepanuu ot
«22» ¢pepans 2018 r.  Nel25.

Pa3zpaborumk: ka7 xuM. HayK, goueHT kapeapsl EHJI T UT'Y EBcradnena U.T.

Hacmoswas npocpamma ne Mmodcem Obimb 60CHpOU3BeOeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuuxa npozpammol.



