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1. EJIA U 3AJAYM JUCHOUATIIMHBI (MOLYJIST):

Lenb: popmupoBanue y CTYJCHTOB, oOydaromuxcs 1o HanpasieHuio «llemarorndyeckoe
oOpa3zoBanuey, mpohmwib «bruonorus - XuMus», CACTEMbI 3HAHUN 110 TEOPETUISCKUM OCHOBAM
XUMHUYECKOT0 aHAJIN34, YTO SBISETCS HEOOXOAMMBIM KOMIIOHEHTOM MPO(hecCHOHATBLHOM
MOJATOTOBKU YUUTENSI XUMHUH; OBIIAJICHHE OCHOBAMU METOJIOB OIPEICICHHS KAYeCTBEHHOTO U
KOJIMYECTBEHHOT'O COCTaBa XMMHYECKHX BEIIECTB, a TAK)KE MMOATOTOBKA CTYIEHTOB K
MCIOJIb30BaHUIO 3HAHUN M YMEHHUI B 00JIACTH XMMHUYECKOTO aHaIM3a JJIsl peLICHHs
pod)eCCHOHANIBHBIX 3a71a4 B 00J1aCTH 00pa30BaHUsI.

3ajgauu:

e 00001IeHNE U 3aKPEIJICHNE 3HAaHUM 110 (PyHIaMEHTaIbHBIM OCHOBAM XMMHHU, HA KOTOPBIX
0a3upyercss XMMUYECKHI aHaIU3 KaKk HEOOXOMUMBIH KOMIIOHEHT Npo(ecCHOHATBHOM
IIOATOTOBKH YUUTENSI XUMUMY;

e (QopmHupoBaHUE NPAKTUYECKUX HABBIKOB U IIPUEMOB OIPEIEICHHS KAUECTBEHHOTO U
KOJIMYECTBEHHOTO COCTABA BEIIECTB U CMECEH;

® OBJIQJICHUE CIIOCOOAMHU pEIIEHUs pacueTHBIX 3ajjad Ha Marepuaje aHaIUTHYECKOM
XUMHUU;

e [puoOpeTeHHE HABBIKOB pabOThl HAa COBPEMEHHOM yueOHO-HAy4yHOH ammapaType mnpu
IPOBEIEHUN XMMHUYECKOTO aHaIN3a

1. MECTO IUCHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YueOHas nucnuiuinHa (MOJYJb) OTHOCHUTCS K 4YacTH Mporpammbl,  (hopMmupyemoi
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUN

2.2. Jlng m3ydeHus JAaHHOM y4eOHOM AUCHMILTUHBI (MOZYJs) HEOOXOIWMBI 3HAHUS, YMEHUS H
HABBIKH, (OPMUPYEMBIC TIPEIIICCTBYIONUMH TUCIUTUTHHAMA . O0IIas 1 HeopraHuwdecKask X UMHUS
2.3. llepeueHpb MOCHEAYIOMUX YUEOHBIX MUCIHMIUIAH, Ui KOTOPBIX HEOOXOIUMBI 3HAHUS,

YMEHMSI U HaBbIKH, (popMmupyeMble JaHHOW ydyeOHOH maucuumiinHoi: OpraHuydeckas XHUMUS,

KOJ'IJ'IOI/II[HaSI XHUMMUA, HpI/IKJ'IaI[HaSI XUMMU, XUMHUUYECKHE YIIPAKHCHUS U 3a/1a4U.

I11. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA JUCIUIIJINHBI (MOIYJIA):

[TepeueHb TIaHUPYEMBIX PE3YJIbTATOB O0YUEHHS [0 JUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C MHANKATOPaMH JTOCTHXKEHUSI KOMIETEHIIUN

Komnerenuus NHaukaTopbl KOMIETEHIUI PesyabTaThl 00yYeHHs

IIK-1 Cnocoben | U[IK-1.1. Ymeer 3HAeT: TEPMHUHOJIOTMYECKUI  ammapar
oceausamnv u aHaAJM3UPOBATh U TPAMOTHO AHATUTUYECKON XUMHUH

ucnonv306ams | M3NaraTh 0a30BbIC IPEJMETHBIE | YMEET:  IJIAHWPOBaTh  HCIIOJB30BAaHHE
bazoevle Hay4YHO-TEOPETHUYECKHUE 3HAHUW OCHOB AHAIUTUYECKOW XHMHU B
HAY4HO- npeCcTaBIeHNs 00 N3y4aeMbIX | MPENOoJaBaHUN XUMHUH B TIKOJIE
meopemuyeckue | 00BEKTax, MPoLeccax u BIIaJICET: HABBIKAMU Pa3pabOTKU yueOHBIX
3HAHUA U SIBIICHUSX. 3a/IaHHH C TEJIBI0 PA3BUTHSI 00 yJAIOIIHXCS
npakmuyecKue B yueOHOI 1 BHEY4eOHOM JeATeIbHOCTH:
YMeHus no

npeomemy 6 NJK-1.2. lemoHCcTpUpyeT 3HaeT: OCHOBHBIE TMpaBUJIa TEXHUKU
npogeccuonans | cuelMagIbHbIe YMEHUS 0€30MacHOCTH npu MIPOBEJICHUU
HOU MPOBEICHUS XUMHUECKOTO U XUMHUYECKOT0 3KCIIEPHUMEHTA.
OdesimenvHocmu | OMOJOTUYECKOTO UCCIICIOBAHM | yMeeT: 00pabaThiBaTh TEOPETHUYECKHUE U




(3KCTIEpUMEHTA) M HCTIOB3YET B
CBOEH MeAarornyecKomn
JESITEIbHOCTH.

NIK-1.3. [Inanupyer yueOHbIE
3aHATHS HA OCHOBE
nuddepeHanuy B 00ydeHuH.
YyuThiBaeT TpeOOBaHUH K
COOJIIOICHUIO TEXHUKU
6e3omacHoctu. Mcnons3yet
COBPEMEHHBIE METO/IBI,
MeAarorn4ecKyro TEXHUKY U
00pa3oBaTesibHbIC TEXHOJIOTHH,
BKJItOYasi THPOPMAITMOHHBIE TS

OKCIICPUMCHTAJIBHBIC JTAHHBIC, ITPUMCHATH
OCHOBHBIC 3aKOHbl M MCTOJbl XHMMHH K

U3YYCHHIO OOBEKTOB B  OKpYXKaIOIICi
cpene

BJIAJICCT:  METOAaMH  IOJYYCHUS U
00paboTKM  HAy4HOW  uH(pOpMAIHH,

NPUHIMIAMA OPTaHU3ALUKN U MPOBEICHUS
UCCIIEI0BATENBCKON PabOTHI

3HAET: OCHOBHBIE COBPEMEHHBIE METOJbI,
Ie1larOrnYeCKyIo TEXHUKY u
00pa3oBaTeNbHbBIC TEXHOIOTHH.

yM€eT: JOHOCHTb JI0 OOy4aroIuxcs
0a3oBbIe XUMUYECKHE Hay4yHO-
TEOPETUYECKHUE IIPECTABICHHUS.

BJIAJCCT: HABBIKAMH CAMOCTOSITEIbHOU
paboThl C pa3IMYHOM JUTEpaTypod Mo
aHaTMTHYeCKON XUMuUH (y4eOHOM, yaeOHO-
METOJUYECKON, HAayYHOM )

peaji3annuu
KOMIICTCHTHOCTHOTI'O ITOAX014a.

IV. COAIEP’)KAHUE U CTPYKTYPA JTUCHUIIIMHBI

4.1. O0beM TMCHMILUIMHBI (MOAYJIs1) U BU/AbI Y4eOHOH padoThI

Buj yueOHoii padoThl

Bcero uacos /
32a4YeTHBIX eIHHMII

Cemectp (-b1)

OuyHo 3

AyauTOpHBIE 3aHATHS (BCEro) 48 48
B ToM uucne: - -
Jlexun 16 16
[TpaxTueckue 3anstus (I1p)
JlaGopatopusbie pabotsl (J1ab) 32 32
Kouncyabrauuu (Konc) 1 1
CamocrositebHas padora (CP) 13 13
Bun npomexxyTouHOW arTecTanuM (3aueT, SK3aMeH), 36 36
gacel (KoHTpoIb)
Kontpoms (KO) 10 10
KonTakTHas padora, Bcero (Konr.pa6)” 59 59
OOGm1ast TpyI0€MKOCTb: 3a4E€THBIE €IUHHUIIELI 3 3

4achl 108 108




4.2. Conep:xkanue TUCUUIIMHBI (MOTYJIS)

Paznen 1. BBegeHue B aHAJIMTHYECKYI0 XUMM IO
1.1. IIpenmer, 3a1a4 1 OCHOBHBIE MTPOOJIEMBI AHATTUTHYECKOW XUMUH
1.2. Metoab! aHanu3a, KiIaccupuKays METO10B, IPUMEHSIEMbIX B XUMHUYECKOM aHAJIN3e
1.3. MeTrposioruueckrie OCHOBbI XUMHUYECKOTO aHAIN3a
1.4. Ananutnyeckas kinaccu(uKanus KaTHOHOB U AaHHOHOB.
1.5. Obmras cxema aHATUTHYECKOTO OTIPE/ICICHUS

Paznen 2. TeopeTuyeckne 0CHOBbI XUMHYECKOT0 AaHAJIH3A
2.1. O6mme 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKITUN
2.2. Teopus 37€KTPOJIUTUYECKON JUCCOIMAIIMU B aHATUTUYECKON XUMUU
2.3. OCHOBHBIE THUIIbl PEAKIIUH, UCIIOJIB3YEMbIX B aHAJIU3E
2.4. CoBpeMeHHBIE MPEICTABIICHUS O KUCIOTaX U OCHOBAHUSX.
2.5. PaBHOBecuHe B T€TEPOTr€HHBIX CHCTEMAX.
2.6. Komrnekcoobpa3oBaHue B aHAIUTHUYECKOM XUMUH.
2.7. OKUCIUTEIHHO-BOCCTAHOBUTEIBHOE PABHOBECUE B AHATTUTHYECKON XUMUU
2.9. 'maponn3 B XUMUYECKOM aHaJIN3e

Paznen 3. AnaauTHyeckas kJjaccupukanusi KaTHOHOB M aHUOHOB. KauyecTBeHHbIE
PeaKI MU H X0/ AHAJIN3a KATHOHOB M AHMOHOB PA3JIMYHbIX IPYIIIL.
3.1. Peakuuu u xoj aHanu3a kKaTHOHOB 1-3 rpynmn. OOmias xapakTepUCTHKa KaTHOHOB
1,2,3 rpynn. JlelictBue rpynmnoBbiX peareHToB. OCHOBHBIE KaYECTBEHHBIE PEaKIMH
CucreMaTH4eCKH aHaIU3 CMECU KAaTHOHOB TPEX IPyMI
3.2. Peakuuu 1 X0/ aHajM3a KaTUOHOB 4-6 rpyrn
3.3. Peakuuu v X0/ aHanmm3a aHUOHOB 1-3 rpynn

Paznen 4. OcHOBBI KOJTHYECTBEHHOI0 AHAJIN3A
4.1. I'paBUMETpUYECKUI METO/ aHAIM3A.
4.2. Turpumerpuyeckue (00bEMHBIE) METO/IbI aHAIH3A.
4.3. MeTtoab!l KHCIOTHO-OCHOBHOT'O TUTPOBAHUS B AHATMTUYECKON XUMUN
4.4. PenokcuMeTpust U €€ MPUMEHEHUE B aHATMTUYECKON IIPAKTHKE
4.5. KoMIuiekCoHOMETpHS.

Paznen 5. ®uU3HKO-XUMHUYECKHE MEeTOAblI KOJUYECTBEHHOI0 aHAJIN3Aa
5.1. OnTryeckue METOALI aHAIH3a
5.2. DAEKTPOXUMHUECKUE METO/IbI aHAIIU3a
5.3. Xpomarorpaduyeckuii aHams.



4.3. Pa3enbl 1 TeMbl AUCHUIINH (MOAYJ1eil) U BUAbI 3aHATHIA

Ne HaumenoBaHue pasjaesia/TeMbl Buasbl yueOHoii padorsl, OueHo4yHbIE ®opmupyembie | Bceero
n/n BKJIIOYASl CAMOCTOSITEJILHYIO PaboTy MaTepuaIbl KOMIIETEeHI[UH (B
00y4aromuxcsi, NPAKTUYECKYI0 (MHAUKATOPBI) | Yacax)
NMOATOTOBKY (IIPH HAJIMYMH) U
TPYA0EMKOCTb (B 4acax)
Jlao. Ipakr. | CP
Jlekuuu
3aHaTusA | 3aHaATHA | C
1. Paznen 1. Tema 1. BBenenue B Pemenue 3amay, TK-1 (MJIK-1
Beenenne AHAJINTHYECKYI0 XUMUIO 2 2 2 TECT, YCTHBIN VJIK-2) ’ 6
oIpoc
2. Paznen 2. Tema 1. O61ue
Teopernueckue 3aKOHOMEPHOCTH NMPOTEeKAHUS 1 1 2 4
OCHOBBI XUMHYECKHX peakiuii. 3aKoH
XHMHYECKOro AelCTBYIOIUX Mace
aHaIM3a Tema 2. Teopus
JIEKTPOJTUTHYECKOI qucconna- | 1 2 2 5
10101
Tema 3. CoBpeMeHHBbIe TIpea- Pemefine Janad,
P pe yctHbii onpoe, | I[TIK-1 (MAK-1,
CTABJIEHHUS 0 KHCJI0TaX U
1 2 2 KOHTPOJIbHAS NJIK-2) 5
OCHOBAHMSAX. 50T, TecT
Kommuiekcoo0pa3zoBanue B XA pa ’
Tema 4. PaBHoBecue B
reTepreHHbIX CUcTEMax. 2 2 2 6
IIpou3BeneHne pacTBOPUMOCTH.
Tema 5. OxucanTeJbHO-BOCCTA-
HOBHMTEJIbHOE PABHOBECHE B 2 2 2 4
xuM. anajause. 'maposns B XA.
3. Paznen 3. Tema 1. Peaknuu u xoa aHaamnsa OTueT O
. 1 6 2
KauyecTBeHHBIH KaTHoHOB 1-3 rpynm. naboparopubim | ITK-1 (MAK-1,
AHAJIN3 Tema 2.Peaknuu 1 xox aHajan3a 1 4 9 pabotam, tectbl, | MJIK-2) 4

KaTHOHOB 4-6 rpynn

YCTHBIN OIPOC,




Tema 3. Peaknun wu xox KOHTPOJIbHAs
a”HaJM3a aHuoHoB 1-3 rpynim. 1 4 5 pabota 7
CucreMaTH4YeCKHI X0/ aHAJIHN3A
cMecH HOHOB BCeX rpyni
4 Paznen 4. Tema 1. I'paBuMeTpHUYecKHUe
A P p 1 6 2 Otuer no 9
OcHOBBI METO/Ibl AHAJIN3a
n1a00paTOpPHBIM
KoOJIM4YecTBeHHO- | Tema 2. TurpuMeTpuyeckue paBoTam
ro aHajm3a MeTOobI aHaan3a. MeTroabl ’
A 8 2 2 KOHTPOJIbHAS [K-1 (MAK-1, 5
KHCJIOTHO-OCHOBHOI0
pabora, NJIK-2)
TUTPOBAHUSA
penieHue 3aaad,
Tema 3.Penokcu- MeTpuieckue o
TECT, YCTHBIN
H KOMILJIEKCOHOMETPHYECKOe 2 6 2 onpoc 4
MeTO0/bl THUTPOBAHMS
) Pasznea S. Tema 1. OnTu4eckue MeTOAbI 05 5 3 45
Pusuko- anau3a. PoToKoJI0pPUMETPUA ’ ’
XHUMHYEeCKHe Tema 2. JiekTpOXUMHUYECKHE Otuer no
P 0,5 2 3 NK-1 (MAK-1, |55
MeTO/IbI METO/Ibl AHAJIN3a J1ab0paTOPHBIM VJIK-2)
KOJIMYeCTBEHHO- | Tema 3. XpomaTorpapuyeckuii 1 ) 5 pabotam, TecT 5
ro aHajau3a aHaJIu3.
Hroro 16 32 23 71




[TepedeHb BO3MOXKHBIX J1a00PaTOPHBIX paboT:
KauectBenHslil ananus
1. KauecTBeHHbIE peakii KaTHOHOB | rpymnmnsbl. Pemenue nHanBu1yanbHoM
aHAINTUYECKOM 3aaun «OnpeeneHne cocTaBa pacTBOpa CMECU KaTUOHOB | rpynmneD)
2. KauecTBeHHbBIE peaKIIMM KaTUOHOB 2 IpyMIbl. PelieHne aHanmuTH4ecKo! 3a1aun
«Ornpenenenue coctaBa CMECH KaTHOHOB 1 ¥ 2 Tpynmb»
3. KauecTBeHHbIE peakllMM KaTHOHOB 3 Ipymibl. PelieHne aHaauTHuecKon 3a1aun
«Omnpenenenre coctaBa CMECH KaTUOHOB 1, 2 1 3 rpynm»
4. KauecTBeHHbIE peakuy KaTUOHOB 4 rpynibl. Perienrne aHaIuTHYECKON 3a/1a4uu
«Ornpenenenrue cocraBa CMECH KaTUOHOB 3 U 4 TPy
5. KauecTBeHHBIE peakiMy KaTUOHOB 5 IPYIIILL. Perienre aHaIuTHIecKon 3a1auu
«Ornpenenenrue cocraBa CMECH KaTUOHOB 4 U 5 Tpymim»
6. KauecTBeHHbIE peakllMM KaTUOHOB 6 TpymIibl. Penienue ananuTuueckoi 3a1auu
«Onpenenenue cocraBa cMecH KaTHOHOB 4, 5 u 6 rpynn» 7. KauecTBeHHbIE peakuuu
aHuoHOB 1,2,3 rpynnsl. Pemienue MHAMBUYalbHONW aHAIUTUYECKON 3a/1a4u
«OmnpeneneHue cocraBa CMECH aHMOHOB 1,2,3 rpynm»
8. Pemienne nHAMBUyalIbHOM aHATMTUUECKOH 3a7auu «AHanu3 coau. OnpeaeneHue
KaTHOHA (OHOr0 U3 6 IpyIln) U aHKUOHA (OJTHOTO U3 3 TPYII), BXOASIIUX B COCTAB COJIH.
KonnyecTBeHHBIN aHAIN3
1. KonnuecTBeHHOE ONpeneneHue coaepKanms KpUCTaUIN3allMOHHON BOIbI B
KpHUCTaJIIOTHApaTe Cyib(ara MeIu METOJIOM OTTOHKH.
2. KonmyecTBeHHOE ONpeieNIeHe MacCOBOM 0 Oapusi B KpUCTAJUIOTUpATe XJIOpUAa
Oapusi.
3. KucnorHo-ocHOBHOE TUTpOBaHue. OlpeneneHiue KOHUEHTPALUK pacTBOpa FTUAPOKCUAA
HATpUs METOJIOM KHCIOTHO-OCHOBHOTO TUTPOBAHMSI.
4. OKHMCIINTENBHO-BOCCTAHOBAUTENIBHOE TUTPOBaHKE. OTNpeesieHne KOHIEHTpauu
pacTBopa OKcajlaTa HaTpUsl METOJOM II€PMAHTaHATOMETPHH.
5. Onpenenenne KOHIEHTPALMU HOHOB MEH B PaCTBOPE METOA0M HOJOMETPUH.
6. Kommiekconomerpudeckoe TutpoBanue. OnpeaeneHne KOHIIEHTPallii HOHOB KaJlbLUs
Y MarHus B BOJIE METOJIOM TPUIIOHOMETPHH.
7. KonuuecTBeHHOE onpeziesieHne KOHIIEHTPAlli MOHOB MEM B paCTBOPE METOJOM
(OTOKOJIOPUMETPHH.
8. Onpenenenne KOHIETPAIMK PaCTBOPA XJIOPUCTOIO HATPUSI C TOMOIIBIO METOA
MOHOOOMEHHOI XpoMaTorpaduu

Crpykrypa or4yera no JIP (kauyecTBeHHBIH aHAIN3)
1.Ha3Banmne paboTbl ¢ natoil ee BoIMONHEHUS. DopmynupoBka Iead U 3aaad paboOTHI.
Hampumep: 03HaKoMHTbCS Ha NPAKTUKE C KaYeCTBEHHBIMHM PEAKLUSAMU HEKOTOPHIX MOHOB |
rpynnbl. OCBOWTH HaBBIKM MPOBEJEHUS aHalnW3a cMecd HOHOB 1 rpynnel. HayuuTbes
ONpEAENATh MOHBI | Tpynmbl B CMEIMIAHHOM pacTBOPE IPHU BBHINOJHEHUM WHAWBHUAYAIbHOMN
KOHTPOJILHOM 3aa4H.
2. IIpoTokon mpoBeneHUs] KaUeCTBEHHBIX PEAKLUUH OTKPHITHS MOHOB OIpPEACNICHHBIX TPYIIIL.
Hanucars ypaBHeHHsI MPOBEACHHBIX Kaue€CTBEHHBIX PEAKIM MOHOB OMpENENIeHHBIX Ipynn (B
IIOJTHOM W HMOHHOM BHJIE€) C ONMCAaHMEM HAOJIOJaeMbIX MPH 3TOM  BHUIAMMBIX M3MEHEHUH B
cucteMe (aHAIUTUYECKUX CUTHAJIOB).
3. OnucaHue X0/a BBIIOJIHEHNUSI KOHTPOJIBHOM 3a/1auy, T.€. aHaJIM3a KOHTPOJIIBHONM CMECH MOHOB
C YKa3aHHeM HaOJII0laéMbIX BHEIIHUX HM3MEHEHWH. YpaBHEHHS PEaKIHil, COOTBETCTBYIOIINX
Ha0JII01aeMbIM aHAJTMTUYECKUM CUTHaIaM. BBIBOIBI O cOCTaBe cMeCH, CAeTaHHbIe HA OCHOBAHUHU
IPOBE/ICHHBIX HAOIIOICHUH.



4.4. Meroanyeckue yKa3aHHMs 10 OPraHU3alMH CAMOCTOSITeJIbHOI PadoThI CTYAeHTOB

B paMkax u3ydaeMoil JUCHMIIIMHBI IpeAIaraTcs ciaeayroume GopMbl caMOCTOSTEIbHOM

paboTHI:

e  YuyeOHoe 3aJaHUe - BUJI IOPYUEHUS NIPENOAABATENS CTYIEHTY, B KOTOPOM COAEPIKUTCS
TpeOOBaHUE BBIOJHUTH Kakue-IMOO y4yeOHbIe (TEOpETHYECKHE U MPAKTHYECKHE)
JecTBUs, HAIlpUMEp, J1aTh MMCbMEHHBIE OTBETHI HA BOINPOCHI, pEeIIEHHE 3a/ad U T.1I.
Kputepun ouneHkn 1O  KaXIOMY  3aJaHUI0  NPENOJaBaTreilb  BBICTABISET
JIOTIOJIHUTEIIBHO.

e Ortuer mo JIP -opopmieHre oTyeTa MO BBIMTOJHEHHBIM Ja0OpaTOpHBIM paboTaMm,
BKJIIOYAIONIETO  (OPMYIUPOBKY LEJNH, TPOTOKON MPOBEACHHBIX HAOIIOICHUH,
YPaBHEHMSI IPOTEKAIOLIUX IIPU ITOM XMMUYECKHX PEAKLUI U BHIBOBI.

e Jlonck marepuasnoB B cetu VHTepHeT M B 0MOJHMOTeKe — IO IIpejiaracMou aJis
CPC Teme CTyoeHT OCYIIECTBISE€T IIOMCK HAy4yHOM M Hay4yHO-TIOIYJISPHOI
UHGpOPMaLUK, OTHOCSIIEHCS K M3ydyaeMOM TeMe, BKJII0Yas COBPEMEHHbIE BO33PEHMS
CHENHAINCTOB B JAHHOW OOJIACTH XMMHUYECKOW HAyKH, OTMHMCAHUE PA3TUYHBIX TOYEK
3peHUs Ha 3Ty IpolieMy ¢ 00s13aTeIbHBIMH CChUIKAMU Ha HCTOYHUKU.

e CocraBjieHHe Npe3eHTAlM — IOJANOTOBKA IPE3EHTALUMU 110 KOHKPETHOW TeMe,
BKJItOHarolied He MeHee 10 crnaiiioB ¢ WIUIIOCTPALMSIMHU, CCbUIKM HA UCIOJIb3yEeMbIE
HUCTOYHUKH (HE MeHee 3-X).

4.5. IlpumepHas TeMaTHKA KyPCOBBIX padoT (MpoeKToB) (MIPH HATUYUH) YYeOHBIM TUTAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX padboT (ITPOEKTOR).

V. YYEBHO-METOIMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
TV CHMTIIMHBI (MOJTYJIS)

Ilepeyennb JuTeparypsbl:
a) OCHOBHasl JIUTepaTypa:
1. OcHoBbl anamuTHueckod xumuu [Tekcr] : B 2kH.:YueO.ans By3oB / HO.A. 3omotos,
E.H. dopoxosa, B.1. ®aneeBa u ap.; [lox pen. F0.A. 3omorona. - 2-¢ u3n., mepepad. u joir. - M.
Bricm. mk. Ku.1 : O6uue Bonpocsl. MeTonibl pa3aeneHus. - 2-¢ u3j., nepepad. u goim. - 2002. -
351 c.:mm ; 21cem. - ISBN 5060035581 : (51 9k3.)
2.0cHoBbl aHanmuTHueckod xumuu [Tekct] : B 2kH.:Yueb.ams By3oB / HO.A.30710TOB,
E.H. dopoxosa, B.1. ®aneeBa u ap. ;Ilox pen. F0.A. 3omorona. - 2-¢ usn.,nepepad. u jor. - M. :
Bricm. mk. KH.2 : MeToasl XUMUYECKOTO aHanu3a. - 2-€ u3a.,nepepad.u pom. - 2000. - 494 c. :
ui. ; 22cM. - bubnmorp.:c.482-485.-TIpenm.ykas.:c.486-491. - ISBN 506003559x : (54 3x3.)
3.Pemenue 3amau no xumuu [Tekcr] : yueO.-meron. mocobue / Upkyr. roc. yH-1, Ilen. un-T,
Ka¢. ecrecrBenHonayy. aucuumius ; coct.: M. B. llIkypuenxo, 1. T. EBcradnena. - Upkyrck :
AcnpunT, 2018. - 88 c. : Tabm. ; 20 cm. - bubmuorp.: c. 88. - ISBN 978-5-4340-0266-0 : (10 7x3.)
4. bapOanar, 0. A. OcHOBB aHaJUTHYECKOH XHUMHH: MPAKTHUECKOE PYKOBOJICTBO
[DnexTponHslii pecypc] / FO. A. Bap6anart, A. B. I'apmami, O. B. Monoraposa, E. A. Ocurnosa. -
DneKkTpoH. TeKcToBble NaH. - [b. m.] : M3narenscTBo "Jlaboparopus 3Hanuit", 2017. - 465 c. -
Pexum noctyna: https://e.lanbook.com/book/97410. - ObC "Jlanp". - HeorpaHud. JOCTYIL. -
ISBN 978-5-00101-567-3 : b. 1.
0) AOMOJIHUTEIbHASA JIUTepaTypa:
1. NopoxoBa, EBrennss HukonaeBna. 3agaun U BOMPOCH MO aHATUTUYECKONW XUMHUH [TekcT] :
meroanyeckue ykazanus / E. H. lopoxoga, I'. B. [Ipoxoposa. - M. : Mup, 2001. - 268 c. ; 21
cM. - bubmmorp.: ¢. 255-256. - ISBN 5-03-003358-0 : Bcero 50+
2. Anekcee, Bmagumup  HukomaeBuu.  Kypc ~ KauecTBEHHOro - XMMHYECKOTO
nmoJTyMUKpoaHanusa : yueonuk / B. H. Anekcees. - 6-¢ u3z., crep., [lepened. ¢ 5 u3a. 1973 r. -
M. : Anbsnc, 2007. - 584 c. : un. ; 22 cm. - [Ipeam. yka3s.: ¢. 577-584. - ISBN 978-5-903034-
21-5 : Bcero 11+



3. JlorunoB, Hukomaii fxoBneBuu. AHanmutmueckas xumus [Tekcr] : ydeb. mocobue /
H. 4. Jlorunos, A. I'. Bockpecenckuii, M. C. Conogkun. - 2-¢ u3a., mepepad. - M. :
ITpocsemienue, 1979. - 480 c. : un. - Bcero 38+

4. TwuroBuu, Urops KoncrantuHoBwu. Kypc anamuruueckoir xumuu [Tekcr] : yueOHUK /
. K. [utoBuu. - 1U3a. 10-e, crep. - CII6. ; M. ; Kpacuonap : Jlans, 2009. - ISBN 978-5-8114-
0553-4: (10 2k3.)

5. Bracosa, E. I'. AHanuTnyeckas XuMusi: XUMHUYECKHE METO/IbI aHaIM3a [ DJIEKTPOHHBIN pecypc]
/ E. T'. BnacoBa, A. ®. XXykos, 1. ®. Konocona, K. A. Komaposa. - DJIeKTpOH. TEKCTOBBIC JIaH. -
[b. m.] : WznmarensctBo "JlaGoparopus 3Haumit", 2017. - 467 c. - Pexum pocrymna:
https://e.lanbook.com/book/97407. - OBC "Jlaus". - Heorpanuy. mocrym. - ISBN 978-5-00101-
554-3 :

6. AmapueB, A. W. AHamuTuueckas XuMmus [DJIEKTpOHHBIH pecypc| : yueb. mocodue /
A. U. Anapues, T. I1. Anekcannposa, A. A. Kazakosa, O. B. KapyHuna. - D1eKTpoH. TEKCTOBbIE
nan. — HoBocubupck : HI'TY, 2015. - 92 ¢. - Pexxum noctyna: https://e.lanbook.com/ book/
118488, https://e.lanbook.com/img/cover/book/118488.jpg. - DBC "Jlaus". - HeorpaHwuu.
noctym. - ISBN 978-5-7782-2710-1 :

B) IPOrpamMMHoe ofecreveHue:

Microsoft PowerPoint 2010 (co3manue mpe3eHTalii);

Microsoft Word (nanmucanue oT4eToB, KOHTPOJIBHBIX PaboT).

r) 0a3bl JaHHBIX, THGOPMAIHOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMbI:

Hayunas snexrponnas oubiuoreka eLIBRARY.RU (3apyOexHble U OT€UECTBEHHBIE KYpHAJIbl)
http://www.viniti.ru — pedepatuBHo-OnbMoTeynas ©6a3a manneix BUHHUTU PAH 1o
€CTCCTBCHHBIM HayKaM

http://www.chemsynthesis.com — 6a3a maHHBIX XMMHYECKMX BEIICCTB, COIEPKHT TaKKe
WH(OPMAIIHIO TI0 METOJIaM MX CHHTE3a M (PM3MUYECKUM CBOMCTBAM, TAKUM KaK IUIOTHOCTH, TOYKA
TUTABJICHUS, TOYKA KUTICHUS U T. 1.

http://www.chem.msu.su/rus/handbook/redox/welcome.html — 6a3a gaHHBIX M0 HEOpPraHUYECKOM
XMMHH B CBOOOIHOM JocTyre Ha caiite "Chemnet" xumuueckoro ¢pakynbrera MI'Y
DIIeKTpOHHBIE ajipeca OMOINOTEK.

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

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

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

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

Cepgep HayuHo# 6nOnmnorekn MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axagemropook", HoBocubupck http://mww.nsc.ru/

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE UCIIUITJIMHBI

6.1. Ilomemenns u odopyroBanmue

[Tomemenuss —  y4yeOHBIE aymIuTOpPHH JUISI  TNPOBEIACHUS  YYEOHBIX  3aHATHH,
npeaycMoTpeHHbIx yueOHbM mmanoM OITOIT BO GakanaBpuara, ocHaleHsl 000pyA0BaHHEM U
TEXHUYECKHMHU CpEICTBAMHU OOydeHUs: ayauTopus Ha 70 MecT, OCHAaIleHHAass WHTEPAKTHBHBIM
yueOHbIM KoMmIekcoM Smart Technologies Board 685 ix/ix60.

[Tomemienust Ajis caMOCTOSATENbHONM PadOThl OO0YYaIOUIMXCS OCHAIIEHbI KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHsS K ceTu «MHTepHeT» M obecredeHneM AO0CTyna B
ANEKTPOHHYIO0 HHPOpMaIMOHHO-00pa3zoBarenbHyto cpeny @TBOY BO «UT'Y».

O6opynoBanue

Xumuueckass Jaboparopuss Ha 20 MecCT, YKOMIUIGKTOBaHHas CHEIHATHM3UPOBAHHOMN
Mebenpl0 u JlabopaTopHbiM oOopynoBanwem: Tabmummel JI.M. MenneneeBa (omHa —
3JICKTPOHHAs), TAOJUIIBI PACTBOPUMOCTH (OJTHA — JJIGKTPOHHAs), BojxoHarpeBarens (1 mT.),


http://www.viniti.ru/
http://www.chemsynthesis.com/
http://www.chem.msu.su/rus/handbook/redox/welcome.html
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/

XUMHYecKast TIocy/1a, MpUOOp It IEKTPOIIM3a COJIeH, TUIMTKU JadopaTopHble (2 IMIT.), BOASHbIE
O6anu, Bempsmurens B-24.

Texnuveckue cpeacTBa 00yueHust

KomnbroTepHass TexHHKa, NOJKIIOUEHHass K cetu «MHTepHeT» ¢ 0oOmMM JOCTYIOM B
SUOC Ury

JleMOHCTpallMOHHOE 000pYAOBaHHUE, yUeOHO-HAMIAIHbIE TOCOOUs, XUMUYECKas MOCYAa,
XUMHUYECKHE PEAKTUBBI.

6.2. /IuleH3MOHHOEe TNPOrpaMMHOe obecrieyeHme
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B o0pa3zoBaTenbHOM mpolecce HCHOIb3YIOTCS AaKTHBHBIE W HMHTEPAKTUBHBIE (HOPMBI
IIPOBEJCHUS 3aHATUH, pa3BUBAIOLIME Yy OOy4yaroUIMXcs HaBbIKM KOMaHIHOW padoThl,
MEXJIMYHOCTHOW KOMMYHHUKAIMM, IPUHATHS peIleHU, n (HOpMHUPYIOLIME COOTBETCTBYIOIINE
KOMIIETECHIIVH.

HaunmeHnoBaHMe TeM 3aHATHH ¢ MCII0JIb30BAHHEM 06pa30BaTeJ’IbHLIX TEeXHOJIOThii

Tema ®dopma / MeToapl MHTEPAaKTUBHOTO Kous-Bo
Bun 3aparusa
3aHATUS o0ydeHus 4acoB
BBonHas nekuus; BBOHAs JEKLUUSI-IAAIIOT; 16
nexkuusi-uHpopmanus (MHGopMamonHasi),
Bce Tembl J— WHTEPAKTUBHAS JIEKIUs (JIEKIHS IUaJor);
(cm. m.4.3) nexuusi-6ecena ¢ OMOPHBIM

KOHCIIEKTUPOBAHUEM OCHOBHBIX IOJIOKEHUIN
TEMBI, TEXHOJIOTHSI TPOOJIEMHOT0 00yUeHus

TEXHOJIOTHS pa3BUBAIOIIET0 O0yUYECHHUS; 32
Bce Temb1 | mabopaTopHoe

1abopaTOpHBIE 3aHATHUS C DIIEMEHTAMHU
(cm. m.4.3) 3aHATHE

HCCIIEI0BaHMS

P
w

HNroro uacos

ViIl. OHEHOYHBIE MATEPUAJIBI U1 TEKYHIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

8.1. OueHo4HbIe MaTEePHAJIBI IJIS IPOBEACHHUS TEKYIEro KOHTPOJIsSl YCIIeBAeMOCTH

OueHovHbIe MaTEePHAJIBI IJI1 BXOJAHOT0 KOHTPOJIS
Ilpumepovt mecmoewvix 3a0anuii

1.PactBop, pH KoTOpOTrO paBeH 5, nMeeT cpeny:

1) cnabo kucmy1o;

2) CUJIbHO KUCTYIO;

3) HellTpanbHYIO;

4) cuIbHO LIEIOYHYIO

5) cnabo menoYHyIo.

2. 3aKOH JIeHCTBYIOIINUX MACC MPUMEHUM K BOJIHBIM PacCTBOPaM:
A) CHUJIBHBIX AJIEKTPOJIUTOB;

B) KOHLIEHTpUPOBAaHHBIM PACTBOPaM CJIA0BIX KUCIOT;
B) paz6aBieHHBIM pacTBOpaM CIa0BIX IJICKTPOIUTOB;
') HaCBIIIIEHHBIM PacTBOPaM CIAObIX AJIEKTPOJIUTOB.



3. Okpacka ¢eHondraienHa B HIETOYHOM PaCTBOpE:

(a) opamkeBas; 0) GhuosaeTOBas; B) KpacHas; T') jKejTas

4. ®U3UYECKUI CMBICII HOMEPA IPYIIIbl IEPUOAUYECKON CUCTEMBI:
(a) moka3pIBaET YUCIIO BAJICHTHBIX JIEKTPOHOB,;

(0) moKa3bIBaET YHCIIO AIEKTPOHHBIX CIIOCB,;

(B) paBeH UMCITy HECIIAPEHHBIX 3JIEKTPOHOB Ha MOCJIETHEM YPOBHE;
() paBeH 4McIy IPOTOHOB B pE

5. Tun xumudeckoii cBs3u B Mojiekyiie NaCl

(a) xoBasieHTHasI MOJIAPHAS

(6) nonnas

(B) MeTaymnyecKkas

(T) KOBaJICHTHAsI HETIOJISIPHAS

6. B pe3ynbpraTe qucconuaniy KUCIOThl 00pa3yloTcsi HOHBI
(a) Bomopoma

(6) runpoxcuna

(B) HaTpus

(r) xxenesa

7. Peakuius B pacTBOpe BO3MOYXHA MEXKY:

() UMHKOM U XJIOPHIOM MEIN

(b) MenprO U XJIOPHIOM IIUHKA

(C) MaraueM | XJIOPUIOM HATPHS

8. [1apa snemenTOB, Hanboee OIUZKUX MEXY COOOH MO CBOMCTBAaM, 3TO
(a) aroMUHHI 1 XJIOP

(b) pyOuuit u xanuit

(c) maruuii u 60p

(d) Tutan u BaHagui

9. 'maponu3y noaBepraeTcs Coib. ..

(@) LiCN

(6) LiCl

(8) LINO3

(r) LiF

10. Peaxiusi B pacTBOpe HEBO3MOXKHA MEXKTY:

(2) MaraueM | XJIOPUIOM HATPHSI

(0) UMHKOM U XJIOPUJOM MEAH

(B) HaTpUEM U XJIOPUIOM LIUHKA

(T) MarHueM M XJOPHUIOM IIMHKA

Ilpumepnuotit hpazmenm 3a0anus 011 KOHMPOALHOU padomvl (MEKYUW Ul KOHMPOJib):
Bapmnanr 5.

1. PacTBOp LMaHHCTOBOJOPOAHON KUCIOTHI ¢ KOHIEHTpauueil 0,1 mMoaw/n pa3daBuian BoJOW B
10 pa3. Kak u3aMeHHTCS CTeTIeHh HOHU3ALUU B pe3yiIbTaTe pa30aBicHMs?

2. Onpenenute pH pactBopa ruapokcuna Hatpus mnpu konueHtpauuu 00,0025 wmomb/m.
BBIUuCINTE KOHIIEHTPAIMIO HOHOB BOJIOPOIa U TUAPOKCHI-HOHOB.

3. 3aKOHYUTH YpaBHEHUS PEaKIIHiA:

CH3COOH + OH =H:0 ...

CH3COOH + NHs=NHs +

KonTponbHas 3amaua Ne5
Onpenenuth COCTaB KATHOHOB M aHHOHOB B KOHTPOJILHOM pactBope Ne6



Ilpumepvl mecmogvlx 3a0anuii 014 meKyuiezo KOHmpona

1. B pactBopax cinalbIX AJIEKTPOJIUTOB CTEIIEHb AUCCOIHAIIHH. ..

Da<1

2)a>1

a=1

3. K mepBoii aHaTuTHYECKOH TPyIIe aHHOHOB OTHOCUTCS HAOOP MOHOB:

A) cynbdart, cynbdur; kapooHar; hocdar

b) xnopua, Hutpar, cyiabdar;

B) nurtpar, HuTpur, anerar;

I') kapOonat, ¢ocdart, HUTpAT.

4. I'pynmoBBIM peareHTOM Ha HOHBI TAJIOTCHOB SIBIISIETCS

A) HuTpat cepebpa; 0) cynbdar cepedpa: B) cyabdar Oapusi; r) HUTpAT KaJus
5. PacTBOpUMOCTH OCajiKa IIPU BBEAEHUH OJJHOMMEHHOTO MOHA

A) He U3MeHseTcs;

b) nonmxkaercs ;

B) nmoBeImaercs

6. YCTaHOBUTE MIPABHIBHYIO ITOCIICIOBATEIILHOCTD OTIEpaIliii TPAaBUMETPHUYECKOTO aHATN3a
1) 0TOOp MPOOHL;

2) pacTBOpeHHe MpoOkI;

3) B3BCILIMBAHKUE U PACUCT;
4) ¢buIbTpOBaHHE;

5) OCAXKJICHHUE;

6) NpOKaJIMBAHUE.

7. llpm THUTPOBaHWUM CHIBHOW KHCIOTHI CHJIBHBIM OCHOBAaHMEM TOYKY AKBHBAJCHTHOCTH
YCTaHABJIMBAIOT C MOMOIIBIO HHANKATOpA
A) denondranenn; 0) METHIIOBBII OpaHXKEBBIH; B) JaKMYC; ') METHIIOBBIIN KpacHBIH

Tecm no meme «OKucaIumenbHO-60CCMAHOSUMENbHOE MUMPOBAHUE)

1. B kauecTtBe pabouux pactBopos (TuTpanToB) B OBT M0xHO Hcnonab30BaTh (2 0TBETA):
A) cuibHbIE KHCIIOTHI;

b) cunbHbIe OCHOBaHUS,

B) cunbHbIe okucuTeny;

T') CUJIbHbIE BOCCTAHOBUTEIH;

1) peareHThl-KOMILIEKCO00pa3oBaTeIu

2. K Meronam okucnuTenbHO-BoccTaHoBUTENbHOTO TUTpoBanus (OBT) oTHocsaTcs (2 orBera)
A) TpUIIOHOMETPHS

b) rpaBumeTpus

B) nepmanranoromerpus

I') xpomaromeTpus

1) xpomarorpadus

3. PaznoBugnoctero OBT He sABisercs. ..

A) xpomaromeTpus

b) itonomerpus

B) nepmanranatromeTpust

I') ankanumetpust

/1) noreHunomeTpus

4. Ilpu pacuere sxBHBajeHTa nepmanranarta kanus B OBT monsapryro maccy

BEIIeCTBA HEOOXOMMO pa3JeUuTh Ha

a)1;0)2; B)3;1)4; 1) 5

5. TouKy 5KBUBAJIEHTHOCTH B IEPMAHIAHATOMETPUU OIPEIEIAIOT 10 HEUCUE3AIOIEN « »
OKpACKE.



6. Ilpm TUTpPOBaHMM TIABENEBON KHUCIOTBI PACTBOPOM TIEPMaHTaHaTa Kaldsg  HYKHO
HCIIOJIb30BaTh B KAYECTBE MHIUKATOPA

A) MeTunoBbsIl opankeBblii; b) nudenmiamun B) peHondTanens; r) He Hy)KeH HHIUKATOP

7. qns mpurotosnenust 1 1 0,1 H pactBopa maseneBoit (COOH-COOH) kucinorsl HE0O0X0AMMO
B3STh ... T KUCIIOTHI U, PACTBOPUB €€ B BOJE, IOBECTH 00IIMiA 00beM A0 11

A)045r

b)9,0r

B)90r

0,09 r

045t

8. [Ipu pacuere s3xBHUBaieHTa 1maBesieBoi KucioTel B OBT mosnsipuyto maccy

BelecTBa HEOOXOIMMO pa3JeIUTh Ha

a)1;0)2; B)3;1) 4, 1) 5

9. Ilpu ucnons3zoBanuu merona OBT ckadok TUTpOBaHUS MPOMCXOAUT B PE3yNIbTaTe PE3KOro
U3MEHEHHSA « ... »

10. IIpu ucnonp30BaHUH METO/1a HOIOMETPUU B KaYECTBE MHIUKATOpAa HYXKHO HCIIOJIb30BATh
A) metunoBsiii opanxeBblii; b) kpaxman; B) nudennnamun; r) He Hy)KeH HHAUKATOP

11. Ilpu ucnonp30BaHUU METOAa XPOMATOMETPUHU B KaUECTBE MHAUKATOPA HY>KHO
UCTIOJIb30BaTh

A) MeTHIOBBIN opankeBbiil; b) denondranenn; B) He Hy)KeH UHIAMKATOp; T) AMQPEHUIAMUH; 1)
Kpaxmail

12. TIpu THTpOBaHMH pacTBOpa cojleii Fe?'pacTBopoM GuxpomaTa Kamus (XpOMaTOMETPHS) B
NPUCYTCTBUH TU(PEHUIAMUHA B TOYKE SKBHBAJICHTHOCTH OKPACKa pAaCTBOPA CTAHET. ..

A) xenrtoi, 0) CHHEH, B) OECIIBETHOI; T') pO30BOIi; 1) OpaHKEBOU

13. Meroa OBT M0kHO MCTIOIB30BaTh JJIs ONPEIEICHHS] HOHOB (2 OTBETA)

A) K+;

B) Ca®

B) Fe?*

) Fe**

I Zn**

14. Kakoe 13 mmepeunciieHHBIX BENIECTB MOXHO HCIIOJIb30BaTh [T TPUTOTOBIICHHS
cra"aapTHoro pacrsopa B OBT :

1) K2Cr207

2) KOH

3) NH4OH

4) HCI

5) FeSO4-7 H20

Kpumepuu nepeeodoa mecmogozo 6Oanna 6 KauecmeeHHYI) OUEHKY nocie anpooayuu u
K8AIUMempuieckol 00pabomku pe3yibmamos mecmupo8anuusi COCMaeieHvl 8 COOMEEmcmeaul ¢
mpebo8aHUAMU K HOPMAMUBHO-0PUEHMUPOBAHHBIM MeCmam cpeoHell mpyOHOCIMU.

KauectBennas
OIlEHKa

«» 3» «y «5»

Hwnana3on
TECTOBBIX 0aJIOB

(% oT MakcuM.) Ao 35 35-60 61-75 76-100

Ilpumepot pacuemmnsvix 3a0au no meme «Becoeoit ananuzy»

3amaua Ne 1

PaccuuTath , CKOJIBKO MII | H pacTBOpa CEpHOM KUCIOThI HAAO B3ATh ISl OCAKACHUS OapHs n3
nasecku 0,5234 r BaCl,.2H20




3amaua Ne 2

Cxonbko MuLUTpoB 0.5 H pacTBoOpa XJIopuaa 6apus Tpedyercs s ocaxaeHus noHos SOs 2
u3 12 Mn pactBopa cepHoOU KUCIOTHI (I0THOCTH 1,035), cogepaxkamiero 5,23 % H2SO4

3anaga Ne3

Onpenenutbh MaccoBYIO JI0JIIO CBHHIIA U IIUHKA B CILIaBe, eciu u3 0,6 T 3Toro cruiasa ObLIO
noaydeno 0,0025 r mpokanennoro ocaaka PbSOsu 0,4 r npoxanennoro ocaaka ZNNHsPO4

Ilpumepvr pacuemmnvix 3a0au na memy «llpuzomognenue pacmeopos»
3amaua Nel.
BbruncnuTe MOJSPHYIO 1 HOpMaJIbHYIO KOHIEHTpauuio 12%-Horo pactBopa CEpHOIl KUCIIOTHI.

3agaua Ne2
CKOJIBbKO MJI COJISTHOM KMCIIOTHI (IJIOTHOCTH 1,19) cnenyer B3sTh, uT0ObI IpUroToButh 2 11 0.1 H
pactBopa?

3anaua Ne3.
Cxonpko mit 30%-noro pactBopa H3POgs (umotHOCTh 1,18) HY)KHO B35Th, 4YTOOBI MPUTOTOBUTH 571
2H pactBopa?

Hpumep yqe6uozo 3a0anusn «Konucnexm no meme: Komnﬂekconomempuuecmtﬁ anaiusz)»

Cnenate KOHCIIEKT, UCTONb3ysd YyueOHUK "AHamuTHueckas Xumus'" aBTOPOB
H.A. Jlorunosa, A.I'. Bockpecenckoro, H.5I. Conmonkuaa (MOXHO HMCHONIB30BaTh AJIEKTPOHHBIN
BapHaHT B NHTEPHETE)

O6paTI/ITe BHUMAaHHC HA pa3jininuec TCpMUHOB «KOMHJ’ICKCOMCTpI/IH» u «KOMHJ’ICKCOHOMeTpI/IH».
B uem pasnnqne? Bama 3agayga — OXapaKTCPU30BaThb METOJ KOMIVICKCOHOMETpPUH.

HpI/I BBITIOJTHCHUH KOHCIICKTA HY?)KHO OTBETUTH IMHUCBMCEHHO H IO BO3BMOKHOCTHU KPAaTKO Ha
CJICAYIOUC BOIIPOCHI:

1) Kakoii TUI peakIuii JEKUT B OCHOBE ITOr0 MeToa?

2) Kaxwue BemiecTBa HCIOIB3YIOTCS B KAYECTBE TUTPAHTOB (PabOYHX pacTBOPOB)?
3) Kakue nHAMKATOPHI IS TOTO HCIOIB3YIOTCA (001Iee Ha3BaHUE, IPUMEPHI)

4) i aHaM3a KaKuX BEIIECTB, B OCHOBHOM, HCIIOJIb3YETCS ATOT MeTO1??

5) Tlovemy U3MEHSETCS IIBET HHIUKATOPA B TOUYKE SKBUBAJICHTHOCTH?

6) Kakumu emie crioco6amu MOKHO 3a)MKCHPOBATh TOUKY SKBUBAIICHTHOCTH?

Ilpumep yueonozo 3aoanus no meme « Kucnomno-ocrnoenoe mumposanue (Ilucomennwiii
onpocy).

OTBETUTHh MIUCHMEHHO Ha CIIETYIOIINE BOTIPOCHI:

1) Tlouemy npu TuTpoBanuu pacrBopa HCI pactBopom ruapokcuaa HaTpHsi B IPUCYTCTBUH
uHAuKaTopa (deHondraserHa B KOHEYHOW TOYKE TUTPOBAHUS OKpacka pacTBopa
CTAHOBUTCS MaJIMHOBOW (MM po3oBoii)? [Touemy n3MeHeHue 1[BeTa MPOUCXOAUT
MMEHHO B 3TOU TOYKe?



2)

3)

4)

Kakoii unaukaTtop, kpome GpeHosnadTanernHa, MOKHO UCIIOJIb30BATh MTPU TUTPOBAHUU
pactBopa HCI pactBopom ruapokcuaa Hatpust? Kakoii nBet npuoOpereT 3TOT
WHJUKATOP B KOHEYHOU TOYKE TUTPOBAHMUS?

MoOKHO 71 UCIIOJIB30BATh MHAMKATOP METUJIOBBIM OpaH EBbIN PU TUTPOBAHUU
pacTBOpa YKCYCHOU KHCIIOTHI pacTBOPOM ruapokcuaa Hatpusi? OObsICHUTE CBOM OTBET.
MOo>KHO 11 POBOAUTH TUTPOBAHUE CUIILHOM KUCIOTHI CIa0bIM OCHOBaHHEM UJIU
cinaboro ocHoBaHUs ciaboi kucioToi? [louemy?

8.2. OnleHOYHbIEe MATEPHAJIBI 1JIsl IPOMEKYTOUHOM aTTecTanuu (B popMe IK3aMeHa)

Ipumepnwiii nepeyerb 60NPOCOB K IKIAMEHY

1.
2.

o

~

10.

11.

12.
13.
14.

15.
16.

17.
18.
19.

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

26.
27.
28.
29.

IIpeameT 1 METObI AHATUTUYECKON XUMUMU.

KavecTBeHHbIH aHaNN3, €ro METOJIbl U 331a4K. AHAIIU3 «MOKPBIM» U «CYXUM» ITyTEM.
KauectBennsle peakuuu. CucreMaTH4ecKuil U JpoOHbIN X0 aHanu3a. Cuctemsl
Ka4eCTBEHHOI'O aHaJIM3a.

AHanuTHueckas KjacCu(puKalus KaTHOHOB B KMCJIOTHO- IIEJIOYHON CUCTEME.
Ananutndeckas rpynna. ['pynnoBoii peareHrt.

Knaccugukarus aHHOHOB B KUCIIOTHO- MIETIOYHOM cucTeme. I pynmoBoii peareHr.
YyBCTBUTENBHOCTh AHAIUTHUECKUX peakuuid. OTKpbIBaeMblii MUHUMYM, TpeeIbHast
KOHLEHTpalus, IpeiesibHOE pa30aBiieHUE.

3akoH neicTBus Macc. BbiBo popMyIibl KOHCTaHTBI XMMHUYECKOTO PAaBHOBECHS.
OcHOBHBIE TIOJIOKEHUS TEOPUH JIEKTpOIUTHYECKON quccounanuu C. AppeHuyca u
ruzpatHoit Teopun Kabmykosa.

Cnabble ¥ cUIbHBIE AMEKTPOJIUTHI. CTENEHb AIEKTPOIUTHYECKON JUCCOLUAITIH.
KoHcTaHTa 21eKTpOoNIUTHYECKON AUCCOLMAH. Y PaBHEHNE, CBA3BIBAIOIEE KOHCTAHTY U
CTEMNEeHb IIEKTPOIUTUYECKON Arcconnanuu (3akoH OcBaibia).

Teopus xkucnot u ocHoBanuii C.Appennyca. [Iporonntnyeckas Teopust KUCIOT U
ocHoBaHu# bpencrena — Jloypu.

Kucnots! u ocHoBanus no Jlstoncy.

HonHOE npon3BeeHUE BOJBI U BOJLOPOAHBIN MOKA3aTENb.

Bbydepublie pacTBopbl. MexanusM aeiictBus OydepHbix pactBopoB. Haznauenue u
IIPUMEHEHHE.

[TpousBenenue pactBopuMocTy. BoiBoa hopmybl.

BnusiHue 0THOMMEHHBIX U APYTUX HOHOB HAa PACTBOPUMOCTD AJIEKTPOJIUTOB, COJIEBOI
ahdexr.

Ob6pa3zoBaHue 0caKoB. BinsHue pa3auuHbIX (PaKTOpOB HA MOTHOTY OCAXKICHHSL.
['unponus coneil (Tpu ciaydasi). MexaHu3M rUApOIUTUYECKOTO PaCILETIICHHUS.
KoHcTanTa 1 crenens ruaponausa. Posib nponeccoB ruipoiinsa B IPaKTUKE XU
MHUYECKOTO aHaIH3a.

AMOTEpHOCTH THIPOKCUIOB, UCIIOJIB30BaHUE B aHATTUTUYECKON MPAKTHUKE
KowmmekcoobpazoBanue, Teopus BepHepa, HoMeHKIIaTypa.

Jucconmanus KOMIUIEKCHBIX COEIMHEHUH.

OKHCITUTENIbHO — BOCCTAHOBUTENIBHBIE PEaKLIMY B KAYECTBEHHOM aHaJIN3e.
KonnonnHele cucteMbl B aHATUTUYECKON XUMUHU

OU3MKO — XUMHYECKHE U (PU3MUECKHEe METO/IbI aHAIN3a (CYLHOCTD, AeneHue). [Ipuemsl,
npuMeHsieMble B (pu3.-XuM. MeToaax. [IpenmyIiecTBa 1 HEIOCTaTKU

I"a30Bas u ra3o-kHJIKOCTHask XpoMaTorpapus

HNonooOmeHHast xpomatorpadus

XKunxoctHast xpomarorpadus, ee pa3HOBUIHOCTH U METOJIbI

OnTuueckre MeTo bl aHaIu3a, kiaccudukanus. OCHOBHOM 3aKOH (POTOMETPHH.



30. DreKTpOXUMUYECKUE METO/IBI aHATN3a (CYIITHOCT, ICJICHHE).
31. CnekTpajibHbIe METO/IbI U X IPUMCHCHHE B XMMHYCCKOM aHAIN3e

Kpurepun oueHuBanmusi:

OIICHKH «OTJIMYHO)» 3aCIIy)KUBAaeT CTYIEHT, OOHAapYXHMBIIUH CHCTEMAaTH4YECKOE H
riy0oKkoe 3HaHME y4eOHOro MaTepHuana, JEMOHCTPUPYIOLIMHA IIOJIHOE M CaMOCTOSTEIbHOE
pacKpbITHE BOMPOCOB B 00BEME MPOrpamMMbI, CIIOCOOHOCTH SICHO W TPAaBHIBLHO OTBEYATh HA
JOMMOJIHUTCIIBHBIC BOIIPOCHI ITpErioaaBaTejisd, yYMCHUC UCIIOJIB30BATh CpaBHPITeJIBHBIfI noaxoa npu
U3JI0KCHUU MaTepHaia, COPOBOXKAATh OTBET MPUMEPAMH, YE€TKOE U MPABUIIBHOE ONpeIeiICHNE
HOHHTHﬁ, HCITOJIb30BAHUC TCPMHHOB.

OIICHKH «XOPOILO0» 3aCITy)KUBACT CTYJEHT, OOHAPYKMBIIMK TMOJHOE 3HAHHE Y4eOHOTO
MaTepHala, yCBOMBIINI OCHOBHYIO JIUTEPATYpPy, PEKOMEHJOBAHHYIO B IPOrpamMMe, MoKa3aBIInn
CUCTEMATUYECKUN XapakTep 3HaHUM 10 JUCUUIUIMHE, HO HpU OSTOM JONYCTUBIIUM HE
IPUHIUIHAIBHbIE TOTPELIHOCTH

OI_IGHKa «YAOBJIETBOPUTEJIbHO» BLICTABIIACTCA, €CJIIM CTYACHT BBIIIOJIHUII 3aJlaHUC HIIU
OTBCTUJI Ha BOIIPOC, HO IIpU IOTOM ObLIH AOMYIICHBI TPHUHIUIINATIbHBIC OH_II/I6KI/I; YPOBCHb
BJIaJACHUA ITIOHATUAMHA HCBI)ICOKI/If/'I, HEAOCTAaTOYHAA pa3BUTOCTbL OCHOBHBIX 3HAHWI U YMGHI/Iﬁ

JlokyMeHT cocTaBieH B cooTBeTcTBUU ¢ TpeboBanusamu GI'OC BO no HanpaBieHUIo
noarotoBku 44.03.05 Ilenaroruueckoe oOpazoBanue (¢ AByMs MpoUiIsMu MOITOTOBKH),
yTBEpKACHHBIN Nprka3oM MuHucTtepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepannu

Nel25 ot «22» despans 2018 1.

Pa3zpaborumk: xana.xum.Hayk, noueHt kadenpst EHJ] T UI'Y Escradnena U.T.

Hacmosuwas npoepamma ne modxxcem Ovimv 60cnpoussedena HU 8 Kakou ¢hopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



