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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINTYCKHUKA
JucnurniauHa  OXBaThIBA€T  KPYr  BOINPOCOB,  OTHOCSAIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU BUOY HpO(i)eCCHOHaJIBHOI;'I ACATCIIbHOCTH BBIITYCKHUKA B COOTBCTCTBHUU C
KOMITETCHIIMSIMU ¥ BUJAMU JESATEIHbHOCTH, YKa3aHHBIMHU B y4eOHOM ITUTaHE.
Meab AMCIUATIMHBI
®dopmupoBaHue y OOydYaronuxcs 0a30BBIX 3HAHUH 00 OOIMX TEOPETHYECKUX OCHOBAX
aHAJINTUYECKON XUMHH, a TaKXC yMeHI/Iﬁ W HaBBIKOB IMPUMCHCHUA MCTOAOB KAYCCTBCHHOI'O U
KOJMYCSCTBEHHOTO aHalii3a JUIsl OMNpENEJCHUs COSIUHEHUNW OPraHMYeCKOW W HEOPraHHMYeCKOU
npupoabl, aKTUBHOMY X UCIIOJB30BAHUTIO JJIsI KOHTPOJIA COCTOAHUSA CPCbI 06I/ITaHI/I$I.
3agaum QM CHUILTHHBI
YcBOoeHHE MUHUMAIBHO HGO6XOI[I/IMBIX TCOPCTUICCKHUX MOJIOKEHUU XUMHUYECKOI'0 aHAJIN3a.
[IpnobpereHre HaBBIKOB pacyeTa B 00JaCTH XMMHUYECKOTO aHAIH3a.

Kon Coaepixanue Ilepeuens nuIaHNpyeMbIX pe3yJIbTATOB
KOMIIeTeHIIUH KOMIIeTeH Ui 00y4yeHMs 10 JMCHHUILIMHE
1 2 3
[1K-2 BJI/ICHUEM METOJIaMHU 0TOOpa | 3HATh: OCHOBHBIE IOHATHS M TEOPETUUYECKUE
po0 U MPOBEICHUSI XUMUKO- | 3aKOHBI aHAJUTHUYECKOW XHMMHUH; TEXHOJIOTUU U
AHAJIMTUYECKOTO aHAIM3a METOJIbl ~ aHajM3a; OCHOBBl CTaTHCTUYECKOU
BPEJIHBIX BHIOPOCOB B 00pabOTKM pEe3y/lbTaTOB aHAJIW3a; IpaBWia U
OKpY’KaIoIIlYIO CpeNy, [IPUEMBI BBITIOJTHEHUS 1a00paToOpHOTO
IE€OXUMUYECKUX XMUMHUYECKOI'0 3KCIIEPUMEHTA.
HCCIeI0BaHMM, 00paboTKH, yMeTb: OOOCHOBaHHO OCYIIECTBIISITH BbHIOOD
aHaJIM3a v CUHTE3a METoJa W METOAMKHM aHajln3a; IPOBOJAUTH
MPOU3BOACTBEHHOM, MOJIEBOM | KAUECTBEHHbI M  KOJWYECTBEHHbIA  aHAIN3
1 J1abopaTopHOH BEIIECTBA XUMHUYECKUMHU METOJAMU;
HKOJIOTUYECKOH nH(popManuu, | 00padareiBaTh ¥ NPEACTABIATh  PE3YJIbTAThI
METOAAaMHU COCTaBIICHUS aHaJIu3a B COOTBETCTBUU C METPOJIOTMYECKHUMH
9KOJIOTMYECKUX U TpeOOBaHUSMHU;  MCIIOJIB30BaThb  CIPABOYHYIO
TEXHOTEHHBIX KapT, coopa, aUTepatypy 1O aHaIUTUYECKOH  XHUMUW;
00palboTKH, cucTeMaTu3aluy, | 00palarbCs C aHAIUTUYECKUM 000pYyJOBaHHEM
aHanu3a uHpopmaruu, U MEPHOMU NOCYOH.
(dbopMupoBaHust 6a3 JaHHBIX BJIaJeTh: TEXHUKOM BBIIIOJIHEHNUS OCHOBHBIX
3arpsI3HEHUS OKPY’KaroLen ornepauuit IPaBUMETPUYECKOTO "
Cpelbl, METOJIaMU OLIEHKH TUTPUMETPUUECKOTO  aHaju3a;  METOAMKaMHU
BO3JEHCTBUS HA oTO0opa Mpod 1 MOATOTOBKH 00pa3LOB K aHAIH3Y;
OKpY’KaIoIIlyIO Cpeny, METOJIaMH pacueTa MOHHBIX paBHOBECHH B
BBISIBJISATh HICTOUHUKH, BU/IBI U | pAaCTBOpPE, B TOM YHCIJIE, KPUBBIX TUTPOBAHUS;
MacIITadbl TEXHOT€HHOTO METOJlaMH  pacyeTra  pe3yJbTaToB  aHAJIN3a,
BO3JEHCTBUSA CMOCOOHOCTBIO MPUMEHATh HA MPAKTUKE METO/IbI
aHaJn3a u OLIEHKH 71a00paTOPHBIX
HCCIIE0BAHUM.




2. MECTO JUCHUIIJIMHBI
ITPOI'PAMMBbI

B CTPYKTYPE OBPA3OBATEJIbHON

Jucnmmmaa B1.B.JIB.03.02 kadecTBeHHBIM W KOJMYECCTBEHHBIM aHAIN3 XHUMHYECKHUX

COE€IUHEHUN OTHOCHUTCS K DJIEKTUBHOW YacTH.

HI/ICHI/IHHI/IHa 633pr€TCH Ha 3HAHHUAX, IMOJYYCHHBLIX IIPpHU U3YUCHHUH y‘le6HBIX AU CHUITINH

OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOTPaAMM.

KadecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 XUMHUYECKIX COCI[I/IHCHI/Iﬁ MpEaACTaBIIAACT OCHOBY
A4 U3Yy4YCHHUA AJUCHUILINHI 0e30I1acCHOCTh KUBHCACATCIIbHOCTU, HWHCTPYMCHTAJIbHBIC MCTOAbI
KOHTPOJIA Ka4€CTBa CPEAbI O6I/ITaHI/I${, 9KOJOTMYECKUH MOHHUTOPHHI.

Takoe cHuCTeMHOE MEXAUCIHUIUIMHAPHOE M3YyYEHHE HaIpaBJICHO Ha JOCTHXKEHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIMN OaKaIaBp.
3. PACIIPEJEJEHUE OFBEMA JITUCHUIIJINHBI
3.1. Pacnpenesienne 00beMa TUCUMILIMHBI 10 popMaM 00ydeHuUst
Tpyooemkocmb OucyuniuHsl ¢ uacax
Kypcosasn
—~ g 3 paboma Buo
g S N 3 (npoexm), | npomedncy
Dopma X ; § § S KOHmMpOb mouno
o0yuenusn § 2 S 2 § § Has ammecma
% 3 §~ s § S § ; S § < | paboma, yuu
© Q I S T (&3] =X E S § pegepam,
S| 3| S| 2| 5SS 83z 8¢ |prP
<O | A T | 8 IR§ ORI | 0<%
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1 2 | 144 | 68 | 34 | 34 - 49 - 9K3aMeH
3aounasn - - - - - - - - - -
3aounasn - - - - - - - - - -
(yckopeHHoOe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. PacnpesesieHne 00beMa TUCHMILIMHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

6 m.u. ¢ Pacnpeodenenue
Tpyoo- UHMEPAKMUGHOI, no cemecmpam,
Buo yueonuvix 3anamuii eMKOCmb | aKmue-Holl, UHHO08a- uac
(uac.) UUUOHHOUL popmax, 2
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4yaromuxcs ¢
npemnoaapareJieM (Bcero) 68 36 68
Jlexuuu (JIk) 34 10 34
JlabopaTopusie paboTsi (JIP) 34 26 34
Kontponbhas pabora™ - - -
I'pynmoBsie (MHAMBHyATbHBIC) KOHCYIbTAIIANA ™ + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aI0IMXCS
49 - 49
(CP)
[MoaroroBka k 1abopaTOpHBEIM paboTam 39 - 39
IToAroToBKa K SK3aMEHY B TEUCHUE CEMECTPA 10 - 10
I11. IIpomMexyTOUHASI aTTECTALUS SK3aMEH 27 ) 27
OO11ast TpyTI0EMKOCTb JUCIUITIMHBI yac. 144 - 144
3a4. efl. 4 - 4




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIMHBI IO BUAAM YU4eOHBIX 3aHATHH

- 1J1sl 04HO# (pOpMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6knrouasn
camocmoamenvhyio paoomy
o0yuaromuxca u mpyooemKocme;
M Haumenosanue Tpyooen- (uac.)
membol membl OUCUUNTUHDL Kocmb, yueOHbvle 3aHAMUA camocmoame
(wac.) JbHas
J— aadopamopHble paboma
pabomol ooyuaio-
wuxcs
1 3 4 5 6
1. KauecTBeHHbBIM u 15 4 4 7
KOJIMYECTBEHHBIN aHaIn3
HEOPTraHUYECKHUX u
OpPraHUYECKUX BEIIECTB.
2. OCHOBBI XEMOMETPUKH 19 4 4 11
3. OO01mre METOIBI U OTIepaIuu 16 2 4 10
XUMHUYECKOT0 aHAJIN3a
4, KauecTBeHHBIN XUMUYECKUMA 16 2 4 10
aHaJIN3
o. KoanyecTBEeHHBIN XUMHYCCKHUI ol 22 18 11
aHaJIN3
UTOI'O 117 34 34 49
4.2. ConepxaHue JMCUMILUIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jejiaM U TeMaM
Buo
3anaAmu 8
No Haumenosanue UHMEPAKmMUGHOI,
membl membl Cooepircanue 1eKYUOHHBIX 3AHAMUIL aKmueHoll,
oucyunaunl UHHOBAUUOHHOUL
dopmax,
(uac.)
1 2 3 4
1. KauectBenHblii 1 | XMMHUECKUH aHAIN3 U aHAIUTHYECKAsT XUMHUSL. Komnbrorepnas
KOJIMYECTBEHHBIN | 3aKOHBI M TEOPHUH, JIEKAITHUE B OCHOBE MIPE3CHTALINS
aHaIu3 aHanuTH4eckoil xumuu. [IpaBusno u cneacTeus u3 (2 gaca)
HEOPraHUYECKHX | 3aKOHOB CTEPEOXUMHUU. 3aKOHBI COXPAHECHUS
Y OPraHMYECKUX | MacChl U 3apsaa. MeToibl, CiocoObl U OCHOBHBIE
COCTMHECHU. TOHSATHS KQa4€CTBEHHOTO M KOJIMYE€CTBEHHOTO

aHanmu3a. TpeOoBaHUs K peareHTaM, peakLusiM.
AHanuTHYeCKre MPU3HAKYU BEIIECTB U
aHAJIMTUYECKHE PEAKIIUU: peakui 0Opa3oBaHus
OKpAILIIEHHBIX BEIIECTB, PEaKIIMH C BbIIEJICHHEM
WM PaCTBOPEHUEM OCAIKa, PEAKLIUU C
BbIJIEJIEHUEM Ta30B, peaklMK ¢ 00pa3oBaHUEM
KPHUCTAJIOB XapaKTEePHOU (hOPMBI, peaKIiuu
o0pa30BaHMs COeAMHEHUH, JIIOMUHECLIIUPYIOLIUX B
pacTBopax, OKpalliBaHue MJIaMEHU ra30BOH
ropesik. TUIbl aHaTUTUYECKUX PEareHTOB:
crnienu(uyecKkre, CeJIeKTUBHbIE, IPYIOBbIE




XapakTepUCTUKHU peareHTOB. YyBCTBUTEIBHOCTD
U CTIOCO0BI ee BbIpakeHus1. M30upaTenbHOCTb.
@DaKTOpbl, yBEIUUNBAIOLINE YyBCTBUTEIHOCTD U
M30UpaTEeNbHOCTD.

Xumnueckue, (pru3nyeckre u ONoJIoruuecKue
METO/Ibl aHaIN3a. AHATUTUYECKUM CUTHAIL.
CoBpemeHHbIe TPeOOBAaHUS K METO/IaM aHAJIM3a:
IIPaBUWJIBHOCTh, BOCIIPOU3BOUMOCTb,
CEJIEKTUBHOCTh, SKCIIPECCHOCTh, BO3MOXKHOCTh
aBTOMatu3auuu. CBs3b MEXy 0ObEKTOM U
METOJIOM aHaIu3a. AHAIUTHYECKUI KOHTPOJIb B
ciry>kOe OXpaHbl IPUPOJIbI, OUOJIOTUH U
MeauLuHe. 3HaYeHUe U 001acTh UCTIOIb30BaHUS
XUMHUYECKOI0 aHaJIn3a.

OCHOBBI
XEMOMETPUKHU

IIpenmer, 3agauu ¥ METOABI XEMOMETPHKH.
Knaccudukanus norpemnocreii ananmsa.
CucremaTH4eckye U CIIy4alHbIE IIOIPEIIHOCTH.
[IpaBMIIBHOCTB ¥ BOCIIPOM3BOAUMOCTE. MeTO bl
OLICHKH ITPAaBUJIBHOCTH aHAJIM3a: UCIIOJIb30BAaHUE
CTaHJapTHBIX 00pa310B, METOJI 100aBOK,
COIIOCTABJIEHUE C IPYTUMHU METOAAMHU

aHasn3a. OLeHKa BOCIIPOM3BOANMOCTH
PE3yJIbTaTOB aHAIU3a: JUCIIEPCHUS], CTAHJAPTHOE
oTKJIOHEHHE. VICKIIIOueHne pe3ysibTaToB.
JloBepUTENbHBIN HHTEPBAJ IIPH 3aJaHHOU
JIOBEPUTENILHOM BEpOosATHOCTU. CpaBHEHME
METO0B IOBOCIPOU3BOAUMOCTH. Kpurepnii
@uepa. CpaBHEHUE CPEIHUX IBYX
BBIOOPOYHBIX COBOKYITHOCTEH, t-pacnpesiesieHue.
XapaKkTeprucTUKa YyBCTBUTEIBHOCTU METOJOB
aHaJn3a: npeaen oOHapyKEHUsI, HUKHSIS U
BEPXHsISI TPAHULIBI ONIPENEISEMBIX COACPKAHUIA.
I'paduueckoe mpeacTaBIeHUe JAHHBIX AHAIN3A.
[TocTpoenue rpaayupoBOYHOTO rpaduka, METox
HaMMEHBIINX KBaJIpaToB.

Komnberorepnas
MPE3CeHTALINS
(2 gaca)

OO0mmue MeToabl U
oreparuu
XAMHYECKOIO
aHaiM3a

OT60p TIPOOHI.
OcHoBHbIE MOHATHUSA: TPO0Oa, MPEICTABUTENbHAS

npo0a, reHepanbpHas npoda, JabopaTopHas mpooda,

aHanM3upyemast mpoda, KOHTPOIIbHAs Poda,
AHAIIMTUYCCKAasA HAaBECKa, YCJIOBUA, YHUTbIBACMbIC
pu oto60ope nmpod. OT6Gop mpod ra3zoB: YCIOBUA
otOopa, 000pyIOBaHHUE UCTIOIB3YEMOE TMPU
oTOope mpod, METOT MPOAOIBHBIX CTPYH, METO
monepevHbIx ceueHuit. OTOop mpoOd KUIAKOCTEH:
nocyzaa u 060pyAoBaHue, CIOCOObI KOHCEpPBAIIUU
po0, 0TOOP MPOO TOMOTEHHBIX M T€TEPOTEHHBIX
xuakocteid. CriocoOsl 0TO00pa Mpod TBEPABIX
BEIIIECTB, HAXO/ISIIUXCS B BUJIE 1IETIOTO (CIUTOK,
CTEpPXHH | JIP.) WK CBITy4ero MpoayKTa, pacueT
ONTHUMAJILHON MacCEI HpO6BI B 3aBUCHUMOCTH OT
pa3Mepa HEOHOPOIHBIX YACTHI], METO/IbI
HU3MCEJIBYCHUS, ITPOCCUBAHNA U COKpALICHUSA
poOsl. [logroroska oOpasia K aHAIU3Y:

KomnerorepHnas
MIpE3eHTaLUs
(1 gaca)




BBICYIITUBAHUE 00pa3iia, pa3ioxeHne oopasia,
nepeBeieHre MpooObl B pacTBOp (MOKpoe
pas3ioKeHue, Cyxoe pas3iioKeHHe), yCTpaHCHHE
BITUSTHUSL MEMIAIOIINX KOMITOHEHTOB
(MackupoBaHue, pa3jieieHue).

KauecTBeHHEBIN
XUMHUYECKUN
aHaIn3.

MeTto/1b1 00HApY>KEHUS U UICHTU(UKALIUH.
3azaun ¥ BBIOOP METO/Aa OOHAPYKEHUS U
UICHTHUPUKAIUN XUMUYECKUX COeTMHEHUM.
JpoOHBIi U cUCTEeMaTHYeCKUN aHAIH3.
MuKpOKpHUCTaINIOCKOMMYECKUN aHAIIN3,
MUPOXUMHUYECKUH aHaIu3 (OKpaIIMBaHNE
IJIaMEeHH, BO3TOHKa, 00pa3oBaHUE MEPIIOB).
KanenpHplil ananu3. AHaIu3 pacTupaHueM
MTOPOIIIKOB.

KauecTBeHHBIN aHAIN3 KAaTHOHOB, aHHOHOB.
AHanutuyeckas Kiaccu(puKalus KaTHOHOB I10
rpymmnam: cepoBoopoIHast (CyabGuIHAS),
amMmmuadHo-(ocdaTHas, KUCIOTHO-OCHOBHAS.
AHanutuueckas Kiaccu(puKanus aHHOHOB 110
rpymmam: Ki1accu(pUKaIys, OCHOBaHHas Ha
oOpaszoBaHuM M/p coJeit 6apus u cepedpa,
Kiaccu(uKanus, OCHOBaHHAst HA OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTBAX.

Komnberorepnas
MPE3CeHTALINS
(1 gaca)

KonnuecTBeHHbIH
XUMHYECKUN
a”HaIn3

BBenenue B Kon4yecTBeHHBIN aHanu3. Llenu u
OCHOBHBIE TOHSATHS KOTHYSCTBEHHOI'O aHAIN3a.
@®aKTOp SKBUBAJICHTHOCTH BEIIECTB,
YYaCTBYIOIIMX B PEAKIUAX PA3HOrO THUIIA.

I'paBumeTpudeckuii (BECOBOI) aHAIN3.

CymiHoCcTh rpaBUMETPUYECKOTO METO/1a aHAJN3a,
€ro JIOCTOMHCTBA U MPUMEHEHHUE B aHATIN3e
Oouosnornyeckux 00bekToB. [IpsMbie n KOCBEeHHBIE
MeTo bl TpeGoBaHMS K OCaXTaeMOM 1 BECOBOI
dbopmam. PaBHOBecHe B ccTEME 0CaOK-PacTBOP,
MIPaBUJIO MPOU3BENCHHS pacTBOpUMOCTH. Pacuer
KOJIMYECTBA OCauTeNsl. BiusHue HOHOB, Ha
PacTBOPUMOCTb OCaJKa, COAECPIKALIETO HOHBI
OJIHOMMEHHBIE C 0CaJIKOM. BiinsiHue moCTOpOHHMX
3JIEKTPOJIUTOB HA PACTBOPUMOCTh OCaJIKa
(«coneoit apdexty). Bausaue TemrepaTypsl u
MIPUPOJIbI PACTBOPUTENST HA PACTBOPUMOCTD
ocajika. BiusiHue KOHIIEHTpaIMu HOHOB BOJIOPO/A
Ha paCTBOPUMOCTb OCaJKa. Y CIIOBHS MOJTYYECHHS
KPUCTAJUTMYECKUX M aMOP(HBIX 0caakoB. Buab
3arpsi3HEHUS 0CA/IKa: COBMECTHOE OCaXIACHUE,
COOCaX]IEHUE, MOCIEAYIOIIEE OCAKICHHE.
VYcnoBust MONy4eHUsS] YUCTBIX OCAIKOB.
I'paBuMeTpuueckuii haxtop.

Komnbrorepnas
Mpe3eHTaLUS
(2 yaca)

Turpumerpuueckuii ananuz. O01Me CBEACHUS O
TUTPUMETPUUECKUX MeToJax. MIX JoCTOMHCTBA U
MIPUMEHEHHE B aHaJIN3€e OMOJIOTHYECKUX 00BEK-
ToB. Kitaccudukanus meronos. TpeboBanus,
IIPENBSBISAEMBIE K PEAKLIUSIM B
TUTPUMETPUYECKOM aHANIN3€E. Bpruncinenne
MOJIIPHBIX MacC SKBUBAJIEHTOB B

KomnrerorepHast
MIpe3eHTaIHs
(2 gacoB)




Pa3IMYHBIX METOJIaX TUTPUMETPUUECKOTO
aHanusa. Buasl TutpoBanus. Touka
HKBHMBAJICHTHOCTH ¥ KOHEYHAsl TOYKA TUTPOBAHUS.
Metonabl 0OHapYKEHUST KOHEYHON TOUKH
TUTpOBaHus. MIcTOYHMKYN norpentHocTe B
TUTPUMETPUYECKOM aHanuse. [lepsuunbie
CTaHJapThl, TpeOOBaHUS, IPEABSABISEMbIE K HUM.
®ukcanaibl. BropuuHble CTaHIAPTHI.
KucnorHo-ocHOBHOE TUTpOBaHUE. Boruncienue
pH B pa3nnyHble MOMEHTHI TUTPOBAHUS.
ITocTpoeHHEe KpUBBIX TUTPOBAHUS CHIIBHBIX U
cy1abbIX KUCIOT U OcHOBaHMU. KucnotHo-
OCHOBHBIE HHAUKaTOphl. HTEpBan nepexona
OKpacKu HHIUKaTopa. Beibop nHmukaTopa s
YCTaHOBJICHHsI KOHEYHON TOYKH TUTPOBAHUS.
OmuOKM TUTPOBAHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.
Brluncienue OKUCIUTENbHO-BOCCTAHOBUTEILHOTO
IIOTEHIIAAJIA B PA3JIU4YHbIE MOMEHTBI TUTPOBAHUS.
[TocTpoeHne KpUBBIX TUTPOBAHMS. MeETOIbI
O0OHapyKEHHsI KOHEUHOW TOYKU TUTPOBAHMS.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE UHAUKATOPBI.
KoMI1ekcoHOMEeTpUYECKOE TUTPOBAHHUE.
[IpumeHeHre aMUHONOIMKAPOOHOBBIX KUCIIOT U
ux cojieil (KOMIJIEKCOHOB) B THTPUMETPUUYECKOM
aHayinze. CriocoObl KOMITJIEKCOHOMETPUUYECKOTO
TuTpoBaHus. OOHapyKeHNEe KOHEUHOW TOUKU
TUTPOBaHUsA. MeTauI0XpOMHbIE UH/IUKATOPBI.
Pons pH B KOMIIIIEKCOHOMETPUH.

OcanuTtenbHOE TUTPOBAHUE.




4.3. JlabopaTopHbie padoThI

Buo
3anAmMuUA 6
No Homep Haumenoeanue nabopamopnoii Oovem HUHIMEPARIMUGCHON,
membul aKmueHoll,
n/n padomut (uac.) .
OUCUUNTIUHBL UHHOBAUUOHHOIL
popmax,
(uac.)
1 1. OcHoBHbIE TpHUeMbI pabOTHI B 4 -
AHAJIMTHYECKOH JIAOOPATOPHH
2 2. Cratuctuueckas 06paboTka u 4 -
MIPEJCTaBICHUE PE3YJIbTATOB
KOJIMYECTBEHHOTO aHaJIH3a
3 3. OTt60p npoO U MOATOTOBKA BEIIECTBA 4 TpeHuHT B MaJbIX
K aHAJIU3Y rpymnmax (4 gaca)
4 4. KavecTBeHHBII aHATM3 KATHOHOB U 4 JlaGoparopHas paboTa
AQHHOHOB. UCCIIEIOBATEIHCKOTO
tuna (4 yaca)
5 5. I'paBuMeTpHUECKHii (BECOBO) 8 JlaGopaTopHas pabota
aHaIM3 HCCIIEIOBATEIHCKOTO
tumna (8 yaca)

6 5. TutpumeTpuueckuil aHaiu3 10 JlaGopaTopHas pabota
HCCIIeIOBATEIHCKOTO
tuna (10 gaca)

UTOroO 34 26

4.4, CeMmuHapbl/ IpaKTHYECKUE 3aHATHS
VY4eOHBIM [JITaHOM HE HPEAYyCMOTPEHO

4.5. KoHTpoJIbHBbIE MEPONIPUATHSA: KYPCOBOii MPOeKT (KypcoBasi padoTa), KOHTPOJIbLHAasA
padora, PI'P, pedepar.

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIHUAM U OEHKE PE3YJbTATOB OCBOEHUA JUCIHUIIVIMHbBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue i z t.., uac yueonvix Ouenka
pazoenoe OucCUUnIUHb wacos IIK-2 Komn. v 3auAmMUuI pe3yiomamoe
1 2 3 4 5 6 7

1. KauecTBeHHBIN U KOJUYECTBEHHBIN aHAIN3 15 + 1 15 JIk, JIP, CP TECTHI,

HCOPraHU4YCCKUX U OPraHndeCKuXx COCAMHCHUU. NK3aMCEH

2. OCHOBBI XeMOMETPHKH. 19 + 1 19 JIk, JIP, CP TECTEHI,
9K3aMEH

3.0011e METOIBI M OTIepaIii XUMHYECKOTO 16 + 1 16 JIk, JIP, CP TECTEHI,

aHaJIn3a. DK3aMCH

4, KauecTBeHHBIH XUMUYECKHIA aHAIIN3. 16 + 1 16 JIk, JIP, CP TECTHI,
9K3aMEH

5. KonmnuecTBEHHBIN XUMIYECKHN aHAIIH3. 51 + 1 51 JIk, JIP, CP TECTHI,
9K3aMEH

6cezo uacos 117 117 1 117
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6. HNEPEYEHb VYYEBHO-METOIMYECKOI'O OBECHEYEHHUS  JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O AUCHUIIJIMHE

1. Turpumerpuyeckuil aHanu3 (KUCIOTHO-OCHOBHOE TUTPOBAHME): METOJUYECKUE YKA3aHUS K
BBITIOJIHEHHIO JTabopaTtopHbiX padbot/ C.d. Jlanuna. - bparck: bpl'Y, 2015. - 48 c.

2. I'paBuMeTpuYecKuii (BECOBOI) aHAIN3: METOIMYECKHE YKA3aHUS K BBIITOJHEHHUIO Ta0OpaTOPHBIX
pabot/ C.®. Jlanuna. - bparck: bpl'Y, 2014. - 38 c.

3. AnanutHueckasi XuMust. Bopocs! 1 3a1a4m: METOIMYECKHE YKa3aHUs K CAMOCTOSI TEIbHON
pabore/ C.®. JlanuHa. - bparck: bpl'Y, 2014. - 72 c.

4. KauecTBeHHBIN aHAJIN3 KATUOHOB M AaHHOHOB: JIabOpaToOpHbIN NPaKTUKYM 10 AHAIUTHYECKON
xumun/ C.®. Jlanuna. - bparck: bpl'Y, 2013. - 68 c.

5. Jlypwe, FO.1O. CnipaBouynuk 1o ananutudeckoit xumuu [Tekcer]: cipaBounoe uznanue / 1O. 1O.

Jlypwe. - 6-e uzn., nepepald. u 101., penpuHT. - MockBa: Anbsiae, 2013. - 448 c.

7. TIEPEYEHb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo IK3emnjin- Obecneuen-
Ne Haumenosanue uzoanus 3ansa- pos 6 wocms,
MU Gubnuomere, | (3K3./ uell.)
T.
1 2 3 4 5
OcHoBHas1 JIUTEpaTypa
1 XaputoHog, 10.4. AnanmuTudeckas Xxumus (aHaauTHKa). | JI% 15 1
B 2 ku. Ku. 1. O6umue TeopeTHdeckiue OCHOBBI. Jg,‘
KauecTtBennslii ananus: yueOHuk 11 By30B / FO. 4.
XapuToHOB. — 4-e u3., crep. - Mocksa: Bricias
mkoua, 2008. — 615 c.
2 XapuotHoB, 10.5l. AHanmuTudeckas xumus (aHaauTHKa). | JI% 15 1
B 2 kn. Kn. 2. KonmnuectBeHHbIi aHanu3. Ou3uko- Jg,‘
XUMHYeCKHe (MHCTPYMEHTAIbHbIE) METO/IbI aHAJIN3A:
yueOHuk 1u1st By30B /HO. 5. Xaputonos. — 4-e usn., crep.
- Mocksa: Beicmas mkona, 2008. — FO.5. XaputoHos.
— 4-¢e m31., cTep. - Mocksa: Beiciras mikona, 2008. —
559 c.
JlonoJIHUTeIbHAS JIUTEpPaTypa
3 [luroBuy, U.K. Kypc aHanmuTndeckoil Xumun: y4eOHHK Ik, 10 05
s By30B / W. K. llutoBuy. - 9-¢ u3a., cTepeoTwi. - jg;,’
Cankr-IlerepOypr: Jlans, 2007. - 496 c.
4 Tuxynosa W.B. [IpakTuKy™m MO aHATUTUYECKONH XUMHUH Ik, 20 1
U QU3UKO-XMMUYECKHM METOaM aHajau3a: yueo. Jg;,‘
nocobue 1 By30B / U. B. Tukynosa, H. A.
[[MaroBanos, A. 1. ApremeHko. - MockBa: Bricias
mkoja, 2006. - 208 c.
5 OcHoBbl ananuTH4eckoi xumui. [Ipaktuyeckoe Ik, 29 1
PYKOBOJICTBO : yueOHOe rmocodue jyist By30B / [lox pen. g’,’
10. A. 3onotoBa. - 2-e u3na., uctp. - M.: Beicias
mkoia, 2003. - 463 c.
6 KauecTBeHHBII aHATN3 KATHOHOB U @aHUOHOB! Ik, 41+1 (3P) 1
71a00paTOPHBIN NPAKTUKYM O aHATUTUYECKON XUMUM / ;(1:1;
C. ®@. JlanuHa. - bparck : bpI'Y, 2013. - 68 c.
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http://ecat.brstu.ru/catalog/Yueonunre%201%20yueOHo-
MeToanueckne%20mocobus/Xumusa/Jlannaa%20C.D.%
20KauectBeHHBIN %20anann3%20katnonoB%201%20a
HHOHOB.JIa0.mpakTHKYM %2010%20aHaauTinyeckoii%20

xumun.2013.pdf

AHanutuueckast XuMHusl. 3a71a4i U BOTIPOCHI:
METOAMYECKUE YKa3aHMs K CAMOCTOSTEIIbHON padoTe /
C. @. Jlanuna. - bparck : bpI'Y, 2014. - 72 c.
http://ecat.brstu.ru/catalog/Yueonnie%201%20yueOHO-
Metoanueckne%20mocooust/Xumus/Jlammaa%20C.D.%
20Anamutryeckas%20xumus.3amaun%20u%20B8ompoc
pL.MVY.2014.pdf

CP

25+1(DP)

I'paBumMeTpHrdeckuii (BECOBOI) aHAIN3 : METOIUYECKHE
yKa3aHUs K BBITIOJIHEHUIO JIabopaTopHbIX padot / C. @.
Jlanuna. - bparck : bpl'Y, 2014. - 38 c.

http://ecat.brstu.ru/catalog/YueOupie%20u%20y4yebHo-
Meroanueckue%20nocoous/Xumus/Jlannna%20C.D.%
20'paBumerpuueckuii_BecoBor %20ananu3.MVy.2014.

pdf

JIk,
JIP,

CpP

21+1(DP)

TutpumeTpuueckuii aHan3 (KUCIOTHO-OCHOBHOE
TUTPOBAHUE): METOJNYCCKHIE YKA3aHUS K BBITTOJHEHUIO
naboparopubix pabot / C. @. Jlanuna. - bparck : bpl'Y,
2015. - 48 c.
http://ecat.brstu.ru/catalog/Yue6ubie%201%20y4eOHO-
Meroaunueckne%20mocooust/Xumus/JIannaa%20C.D.T
ATpuMeTpudecknii%?20ananu3(KucI0THO-
ocHoBHO€%20THTpoBanue).MVY.2015.pdf

JIk,
JIP,

CP

24+1(DP)
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http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Качественный%20анализ%20катионов%20и%20анионов.Лаб.практикум%20по%20аналитической%20химии.2013.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Качественный%20анализ%20катионов%20и%20анионов.Лаб.практикум%20по%20аналитической%20химии.2013.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Качественный%20анализ%20катионов%20и%20анионов.Лаб.практикум%20по%20аналитической%20химии.2013.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Качественный%20анализ%20катионов%20и%20анионов.Лаб.практикум%20по%20аналитической%20химии.2013.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Качественный%20анализ%20катионов%20и%20анионов.Лаб.практикум%20по%20аналитической%20химии.2013.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Аналитическая%20химия.Задачи%20и%20вопросы.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Аналитическая%20химия.Задачи%20и%20вопросы.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Аналитическая%20химия.Задачи%20и%20вопросы.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Аналитическая%20химия.Задачи%20и%20вопросы.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Гравиметрический_весовой_%20анализ.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Гравиметрический_весовой_%20анализ.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Гравиметрический_весовой_%20анализ.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.%20Гравиметрический_весовой_%20анализ.МУ.2014.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Титриметрический%20анализ(кислотно-основное%20титрование).МУ.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Титриметрический%20анализ(кислотно-основное%20титрование).МУ.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Титриметрический%20анализ(кислотно-основное%20титрование).МУ.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Титриметрический%20анализ(кислотно-основное%20титрование).МУ.2015.pdf

8. NEPEYEHbD PECYPCOB NH®OPMAIIUOHHO -
TEJEKOMMYHHUKAIIMOHHOM CETU «AHTEPHET» HEOBXOJUMBbIX
AJIs1 OCBOEHUSA JUCHUIIJIMHBI
1. DnexTpoHHBIN KaTanor oubmuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe? L NG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&Z211D=
DnextponHas 6ubnunoreka bpl'Y http://ecat.brstu.ru/catalog
3. DnekTpoHHO-OMONMMOTEYHAss cucTeMa «YHHUBepcuTteTckas Oubnumoreka onliney»
http://biblioclub.ru/
DnekTpoHHO-O0MOMHoTeuHas cuctema «M3garensctBo «Jlanp» http://e.lanbook.com/
5. Uudopmanunonnas cucrema «EquHoe OKHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam»
http://window.edu.ru/
6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru/
7. Yuumepcuterckas uH(popmanumonHas cuctema POCCUA (YUC POCCHA)
http://uisrussia.msu.ru/
8. Xumuueckas napopmanuonHas cetb Poccun http://www.chemnet.ru/
9. Caiit o xumuu XuMuK.ru http://www.xumuk.ru/
10. O6pa3oBaTeabHbIH pecypc Mo XuMuu «AnxumMuky» http://www.alhimik.ru/
11. EsxxeMecsuHbBIA HAy4YHO-TIOMYISIPHBINA KypHan «Xumus u XKuszub» http://www.hij.ru/

N

s

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOIIUXCSI IO OCBOEHMIO
JUCHUIINHbBI

PaGora oOyuaromumxcsi HaJ U3y4aeMbIM MaTepUaioM CJIaraeTcs U3 CIAEAYIOIUX dJIEMEHTOB:
CaMOCTOSITEJIbHOE M3y4y€HUE MaTepuana M0 Y4yeOHMKaM U y4eOHBbIM I0COOHMSM, BBINOJIHEHHE
KOHTPOJIBHON palbOThl, NPOXOXKACHHWE TEKYIIEro KOHTPOJsA, J1adOopaTOPHOTO MPAKTHKYMa,
MOCELIEHUS JIEKUUH, HHIUBUAYAIbHBIX U TPYIIOBBIX KOHCYJIbTAI[MH, IPOMEKYTOUHOM aTTecTaluu
- DK3aMeHa.

[Ipuctynas K M3y4E€HUIO JUCUUIUIMHBI, HEOOXOAUMO, MPEXKIE BCErO O3HAKOMUTBLCS C €ro
COJIep’)KaHHWEM [0 TEeMaTHYECKOMY IUIaHy, OObEMOM KaXJIOW TEeMbl MU TOCIEI0BATEIBHOCTHIO
coJepkaliuxcsd B Hed BompocoB. M3yudare Kypc cienyer mo otrAelbHbIM TeMaM. llpu mepBom
YTEHUH CJelyeT MOJIy4YuTh oOlee HpejcTaBieHue 00 M3yyaeMbIX BONPOCAX, a TAKKE OTMETHTh
TPYJHbBIE U HESICHBIE MECTa. 3aT€M NEPEXOIUTh K JETAIbHOMY U3YUYEHHUIO0 MaTepHaa.

Heo6x0a1Mo ycBOUTB BCe TEOPETUUECKUE MOJIOKEHUS, MATEMAaTHUYECKHE 3aBUCUMOCTH M MX
BBIBOJIbI, @ TaKXX€ MPHUHIUIBI COCTABIEHUS ypaBHEHHI. BHUKHYTh B CYIIHOCTH TOTO WJIM MHOTO
Bonpoca. M3ydeHne Bompoca Ha ypOBHE CYIIHOCTH, a HE Ha YPOBHE OTACIBHBIX SBICHUN
crocoOCcTByeT 6oJiee TITyOOKOMY U TPOYHOMY YCBOSHHUIO MaTepHara.

Jlexuuu - BBIpaXXarOT OCHOBHOE COZEpKaHUE 3HAHUN U3y4aeMOU AMCLMIINHBI, OPTaHU3YIOT
(dbopMupOBaHNE 3HAHUM B CHUCTEMY, YCTAHABIMBAIOT CBSI3b CO BCEMU BHUAAMU Y4eOHOH pPalOTBHI.
Jlexuuu uMTarOTCA MO OCHOBHBIM pasaenaM Kypca Ilpu 3Tom neranbHO paccMaTpUBarOTCs
HEJ0CTAaTOYHO IOJIHO OCBEUICHHbIE B Y4e€OHOW M y4yeOHO-METOJUYECKOW JUTepaType MOHATUS U
3aKOHOMEPHOCTH, COCTABJIAIOIINE TEOPETUUECKUE OCHOBBI TUCLUIUIMHBI «AHAJTUTUYECKA XUMUS.

Memoouxa pabomul ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs3aTeNIbHBIM YCIOBHEM SIBJISIETCS MTOCELICHUE BCEX JIEKIIMNA M KOHCTIEKTUPOBAHUE
U3JIaraeéMoro Marepuaia.

2. YCBOEGHHE U 3aKpeIIeHne MaTepUaoB JIEKIIMU HEOOXOMMO MPOBOMTH B MIEPBBIC THU
nocyie e€ MpocaylINBaHus, TaK Kak 3TO MOTpeOdyeT HAMMEHbIIUX 3aTpaT BpEMEHHU Ha U3yUYeHHE
JAHHOU TEMBL.

3. Brauase HEOOXOMMO HM3YYHTh KOHCIEKT JIEKIIMH, CXEMBbI M PHCYHKH, PUBEIACHHBIC B
HEM. [Ipu HE0OXOAMMOCTH cieqyeT OOpaTHThCS K PEKOMEHJOBAHHOW JMTEpaType M JIOTOJHUTH
JIEKIIMOHHbIE CBE/ICHUS.

4. B 3akit04eHre MBICIEHHO POpaboTaTh OTBETHI HA BOIPOCHI IJIaHA JIEKIIHU.

5. B ciiyuae npomycka jekuuu u3ydyeHnue Matepralia u moJroToBKy pedepara 1o reme
JIEKLUU TIPOBOJIUTH 110 PEKOMEHI0BaHHOW uTepatype. [Ipu 3ToM 3HaUUTENBHO yBEINYMBAETCS
BpEMsI CAMOIIO/ITOTOBKH.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
http://www.hij.ru/

6. [ToBTOpHO BO3BpATUTKLCS K MaTepraiam JICKITMA HEOOXOAUMO:

- TIpU MOJTOTOBKE K UTOTOBOMY 3aHSTHIO; TPU MOJATOTOBKE K UTOrOBOMY KOHTPOJIO (IIpU 3TOM
HEOOXO0IUMO 00pPaTUTh BHUMaHUE Ha 00BEM KOHTPOJIBHBIX BOIIPOCOB).

JlaGopaTopHBblii MPaKTUKyM BKJIIO4aeT B ceOs jgabopaTopHble pabOThl MO OCHOBHBIM TE€MaMm
Kypca aHaJTUTHYECKON XMMHH U HalpaBJieH Ha yriIyOJIeHHOE U3yueHHEe TEOPETHUECKOro MaTepuana
U Ha MPUOOpPETEeHNE yMEHUs, HABBIKOB U OMBITA MPOBEICHUS YKCIIEPUMEHTA, aHAIN3a U 00pabOTKH
€ro pe3yJbTaToB.

[Ipy TOATOTOBKE K BBHINOJIHEHUIO JAOOPATOPHBIX PAOOT HCHONB3YIOTCSA METOJNYECKHE
yKa3aHHsg, B KOTOPBIX OIKCAaHbl METOJbl MCCIEIOBAaHUS, YCJIOBHUS IPOBEJIEHUS OIBITOB U
c(hOopMyJIMPOBAHBI BOTIPOCHI U 33JaHUS K JTA0OPATOPHBIM paboTaM.

C 1uenpl0 OIGHKM YpPOBHS OCBOEHHS MarepHala MO Kaxaoil mabopartopHoil pabote
COCTABIISIETCS] OTYET, HA OCHOBAHUHU KOTOPOTO MPOBOIUTCS 3aLIUTA JTAOOPATOPHOM pabOoTHI.

JlaGoparopHble pabOThl MPOBOJATCS B CHEHHATU3UPOBAHHBIX J1AOOPATOPUSIX, CHAOKEHHBIX
HEOOXOUMBIM 000pYZOBaHUEM U XUMHUYECKOW MOCYHOW. JIs akTHUBU3AlMK TPOIEcca OCBOCHHUS
MIPUEMOB J1aOOPATOPHOI0 FKCIIEPUMEHTA CTYIEHTHI KOOIIEPUPYIOTCS B TPYIIIBI 110 2-3 YelloBeKa, YTo
MO3BOJISIET KOJJIEKTUBHO OOCYKIaTh €ro pe3yabTaThl U (HOPMYIHPOBATH BHIBOIBI.

CaMocTosiTenbHass paboTa MPOBOAMUTCSA C LIEIbIO YIIyOJNEHUS U 3aKpeIIeHUs MOJy4YEeHHBIX B
XO0JIe ayJUTOPHBIX 3aHATHHA 3HAHWA W NPHOOPETEHUs HABBIKOB MCIOJB30BAHUS PEKOMEH]IyEMOM
JUTEepaTyphbl, HaBHIKOB HaydyHOTO uccienoBanus. CaMocTosTenbHas padoTa BKIIOYAET pEIICHUE
3aa4 pacyeTHOrO XapakTepa, MOATOTOBKY W 3aBeplieHHe o(GOpMIICHHUS J1aOOpaTOpPHBIX pPadoT,
MOJATOTOBKY K KOHTPOJIbHBIM MEPOTPUSTUSIM, MOCEIICHNE KOHCYJIbTAIMi, U3y4eHHEe OCHOBHOTO U
JIOTIOJTHUTEILHOTO MaTepuaia o yueOHUKaM U ocoOusM, padoTy Ha KOMIIBIOTEPE U B OMOJIMOTEKE,
9K3aMEeHY U T.II.

JIrobast  ¢opmMa CcaMOCTOSTENBHOW  pabOTHI  CTyJAEHTAa HAYMHACTCS C  HM3ydYCHUS
COOTBETCTBYIOIIEH JUTEpaTyphl.  YMeHHE paldoTath € JUTEPaTypoil O3HAYaeT HAyYUTHCS
OCMBICJICHHO ~TIOJb30BaThCSl MCTOUYHUKAaMH. CyIIecTByeT HECKOJIBKO METOJOB paboThl C
JIMTEpPaTypou.

OnvH W3 HUX - CaMblii W3BECTHBIM - METOJ TOBTOPEHHS MIPOYUTAHHBIA TEKCT MOKHO
3ay4uTh Hau3ycTh. [IpocToe moBTOpEeHNE BO3ACUCTBYET HA MaMSTh MEXaHUYECKH M TTOBEPXHOCTHO.
[Tony4eHHBIE TAaKUM ITYTEM CBEICHUS JIETKO 3a0BIBAIOTCS.

HaubGonee »>Q¢exTuBHbII MeTOH - METOA KOJIMPOBAHUSA: IPOYUTAHHBIA TEKCT HYKHO
MOJIBEPTHYTh OOJbIIEH, YeM MPOCTOE 3ayyuBaHue, o0OpaboTke. YTOObI OCHOBATENbHO 00pabOTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ JJI XpaHEeHHs, BAXHO MPOBECTU LENbIH Psii MBICIUTENbHBIX
orepanuii: MPOKOMMEHTHPOBATh HOBBIE IAaHHBIC;, OIEHHTh WX 3HAUEHHE; IOCTABUTH BOIPOCHI,
COIIOCTABUTh MOJIyYEHHBIE CBEACHHUS C paHEee NU3BECTHBIMH.

K kaxngolti Teme y4yeOHOM JUCHMIUIMHBI NOAOOpaHAa OCHOBHAs U JIONOJHUTENbHAs
auteparypa (cMm Tabu.).

Tab6muma.
Pexomenparuu o pabore ¢ tuTepaTypoin
No, HazBaHME TEeMbI JUCHUIIIIUHBI Pexomennyemas nureparypa ®dopma
OTYETHOCTH
1. KauecTBeHHBII U KOJTMYECTBEHHBIN 1/ ctp. 6-21, 32-40 3amura JIP,
aHallu3 HEOPraHUYECKUX U /2/ cTp. 5-6 YCTHBIN
OpPraHMYECKUX COCTUHEHHH. /3/ ctp. 157-188 onpoc
14/ ctp. 6-34
5/ ctp. 6-15
2.OCHOBBI XEeMOMETPHKH. 12/ ctp. 7-37 3amura JIP,
/3/ ctp. 163-168 YCTHBIN
5/ cTp. 188-198 oTpoc
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3.00mme wMeronsl u  omepanuu | /1/ ctp. 22-27, 233-263 sammura JIP,
XHUMHUYECKOTO aHAIN3A. /3/ ctp. 158-160, 188-189, 213 YCTHBIN
/5/ ctp. 119-148, 172-186 ompoc
4. KauectBennsnii  xumudeckuit | /1/ctp. 54-233, 288-514 3amura JIP,
aHaJm3. /3/ ctp. 104-156 YCTHBIN
5/ ctp. 17-118 OIpocC
5.KomnuectBennsii  xummyeckuii | /1/ ctp. 54-233 3amuTa JIP,
aHaJm3. /2/ ctp. 38-300 YCTHBIN
/3/ ctp. 187-322 orpoc
4] ctp. 35-175
5/ ctp. 199-265

N3yuenue nuteparypsl TpeOyeT BeIeHUs pabOUnX 3alKucei. 3arucu B TOW WM HHOU GopMme
HE TOJIbKO CIIOCOOCTBYIOT NMOHMMAHHUIO M YCBOCHHUIO H3y4aeMOI0 Marepuajia, HO W TOMOTaroT
BbIpa0aThIBaTh HABBIKH SICHOTO M3JIOKEHHSI B MUCbMEHHOH (hopMe TeX WIM MHBIX TEOPETHUECKUX
BOIIPOCOB.

O,Z[HOI71 N3 OCHOBHBIX (I)OpM 3aIIUCH SIBJISIETCS KOHCIEKT. KOHCIEKT — CJIOKHAasl 3aIuch
COACPIKAaHU HMCXOAHOI'0 TCKCTA, BKJIIOYANOIIAsA B cebs 3aMMCTBOBaHUSI (I_[I/ITaTBI) HauoOoee
MpUMEYaTCIIbHBIX MECT B COUCTAHUU C IJIAHOM MCTOYHHKA, a4 TAKIKEC CKATBIM aHaJIN3 3alMCAaHHOTO
MaTepHrajia U BbIBOJBI I10 HEMY.

Memoouueckue pexkomenoayuu no cOCMAGIEHUI0 KOHCNEKMa

KHury unenecooOpa3HO IHpPOCMOTPETh,  O3HAKOMUTBCS C OINIABJICHUEM M HAy4HO-
CIPAaBOYHBIM aIllIapaTOM, IPOYMTATh AHHOTALMIO M HPEIUCIOBHE, a TaKXe ee IPOJIUCTATh,
paccMOTpeTh WILIIOCTpPAIMM, TaOJUIlbl, JHAarpaMMbl, MPHIOKEHHS. Takoe MOBEPXHOCTHOE
IpOYTEHHE IO3BOJIUT Yy3HaTh, KaKUe IJIaBbl CJIEIyeT H3Y4uTh Oojiee BHUMATEIbHO, a KaKue
IPOYUTATH OBICTPO.

IenecooOpa3Ho 3amuchIBaTh HOMEpa CTPAHUL, KOTOpbIE NPUBJIEKIN BHUMaHue. [To3xe
CJIeTyeT BO3BPATUTHCS K HUM, IIEPEUNTATh WK NIepenucaTh HykKHYI0 nHopmannio. Puznyeckoe
JieiicTBUE 10 3aIMChIBAHUIO TOMOTaeT MPOYHO 3AI0KUTh IaHHYIO0 HHPOPMALIUIO B «OaHK MaMSATH.

[Ipu opopmieHnn KOHCTIEKTa HEOOXOUMO CTPEMUTHCS K EMKOCTH Ka)KJOro MPEIOKEHMS,
JKEJIaTeIbHO TPUBOJIUTH HE TOJIBKO TE3UCHBIE TIOJIOKEHUS, HO U UX JI0Ka3arelabcTBa. MbICIu aBTOpa
KHUTH CJIelyeT W3JlaraTb KpaTKo, 3a00TSICh O CTWJIE W BBIPA3UTENBHOCTH HamucaHHoro. Yucno
JIOTIOJTHUTEIBHBIX 3JEMEHTOB KOHCIHEKTa JIOJKHO OBbITh JIOTMYECKH OOOCHOBAaHHBIM, 3alKcu
JOJDKHBl - PAaCHpPEeNsATbCsl B ONPECIICHHON I0CIEN0BaTEIbHOCTH, OTBEYAIOLIEH JOrMYecKOn
CTPYKTYp€ U3y4aeMoro marepuania. J{ias yToYHeHus U TOMOIHEHUS] HeOOXOAMMO OCTABISATH MOJIS.

Jliig mpoBepKH XoJa M KauecTBa (OPMUPOBAHUS KOMIIETEHIMI, CTUMYIUPOBAaHUS yueOHOU
paboThl MPOBOAMUTCS TEKYyIIMH KOHTPOJb 3HaHUM oOydatomuxcs. OH  oOecrieuuBaercs
pEeLEeH3UPOBAHUEM OTYETOB MO JJAOOPaTOpPHBIM paboTaMm, IPOBEPKOM KOHCIEKTOB JIEKIHH, YCTHBIM
OIPOCOM Ha ayJUTOPHBIX 3aHATUAX. /I MpOBENEHUs TEKYLEro KOHTPOJIS HCIIOJIB3YIOTCS TaKkKe
TECTOBbIE TEXHOJIOTMH. TeCTOBBIA KOHTPOJIb MPOBOAUTCS B TUCIUIEWHBIX KJlaccaX Ha KOMIBbIOTEpax
U B OjnaHKOBOM Buje. Pe3ynbTaThl TeCTHpOBaHMS OLEHUBAIOTCS MO OAJbHOM cHcTeMe U 3aTeM
YUUTBIBAIOTCS MPHU TEKYIIEH U MPOMEKYTOYHON aTTecTalluu 00y4Jarouuxcs

HpOMe)KYTO'-IHaH arrecrauusa Mnpe€aHasHad€Ha IJid OIPCACIICHHSA YPOBHSA OCBOCHHA BCCTO
o0BeMa y‘-IC6HOI>i JAUCHUIIIIMHBI. HpOMe)KYTO‘lHa}I arrecrausa 110 AUCHUIIINHC «AHanuTHuyeckas
XUMMHA» MOXKET IPOBOAUTHCH, KaK B q)opMe CO6GCC}10BaHI/I$[ 110 SK3aMCHAIIMOHHBIM BOIIPOCaM, TaK U
C MCIIOJIb30BAaHUEM TECTOBBIX TEXHOJIOTHI.
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[lonrotroBka K MNPOMEXKYTOUHON aTTeCTallMd HAYMHAETCS C TEPBOrO 3aHATHS IO
AUCHUIITIMHE, HA KOTOPOM IIPETIoAaBaTC]ib 3HAKOMUT OGY‘I&IOH_[I/IXCSI C OCHOBHBIMHA TpGGOBaHI/IHMI/I K
TEKYIIe U UTOTOBOM arTecTanuu. BaxHo ¢ caMoro Havana IJIJAaHOMEPHO OCBaumBaTh MaTepual,
HpOpa6aTI:IBaTI> COOTBCTCTBYIOIMHUEC TCOPCTUUCCKHUEC W TMPAKTUYCCKUC Pa3aCibl AUCHUIIINHBI,
bukcHupys HesICHbIE MOMEHTBI JJIs1 UX 00CYKJIeHUS Ha IJIAHOBOW KOHCYJIbTAIUH.

.HCKLII/II/I, Ha60paTOprIe 1 KOHTPOJIbHBIC pa6OTbI SABJIAOTCA BAXXHBIMU 3TallaMH IIOATI'OTOBKH,
MOCKOJIbKY OOy4Yaromuics HMMEeT BO3MOXHOCTh OICHHTh YPOBEHb COOCTBEHHBIX 3HAHUH U
CBOCBPEMEHHO BOCIIOJIHUTH UMEIOITHECS MPOOEIThI

9.1. MeTonnueckne yKazaHnus VIl 00y4aIOLIMXCS 110 BHINOJHEHUIO J1a00paTOPHBIX padoT

JlaGopaTopnas paGora Nel . OcHOBHBIE TpHeMbl Pa0OThl B AHAJTUTHYECKOH
JadopaTopumu.

! !CJ'IB [2360TBII OCBOCHHCE ITPaBUI U IIPUEMOB pa6OTBI B aHATUTHYCCKOM J'Ia60paTOpI/II/I n MCTOA0B
MMPOBCACHUA aHAJTIMTUYCCKUX HCCIICIOBAHUIA.

3ajaHue:
1. w3yuyuTh MpaBwUia U IPUEMBI PA0OTHI B aHATTUTHYECKOU JTab0OpaTopuu;

2. W3y4YHUTh OCHOBHBIE THIIbI JJAOOPATOPHOM MOCYIBI U MaTepUalIbl, HCIIOIb3YEMBI IS €€
M3TOTOBJICHMUSI, ITpaBuiia paboThI C JaOOPATOPHOM MOCY10i;

U3y4YHTH MPaBHUJIa BEICHHS J1a00PaTOPHOTO XKypHaIa,

HU3YUUTh IIpaBujia MApKUPOBKH XUMHUYCCKUX peaKTI/IBOB;

U3yYHTh OCHOBHBIE CIIOCOOBI OYUCTKH XMMUYECKUX PEaKTHBOB,

HN3YUYUTh OCHOBHBIC TUIILI BECOB, OCBOUTH TCXHUKY B3BCIIMBAHUA.

oA wW

ITopsI0K BBINOJHEHUSA:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIIE N3YYEHUS] TEOPETUYECKUX CBEICHUN
U TIIATEIBHOHN MPOpabOTKH METOIMKH MPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAIOB:
- 00cyxeHre 1adbopaTopHO pabOTHI U MOTYYEHUE JOIMYCKA JIsl BBITIOIHEHUS,
- BBIITOJIHEHUE padoThI;
- 00pabOTKa HKCIIEPUMEHTAIIBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTdeTa. OTYET JOIDKEH
BKJIIOUATh: JaTy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PadOTHI; OCHOBHBIE
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIBHYIO YaCTbhb C OIIMCAHUC BBINIOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHUH, YpaBHEHUS TPOBEACHHBIX XHMHUYECKUX PEaKIuii; BBIBOABI IO
nabopaTopHoO# padoTe.

BaI[aHI/Ifl JJIA CaMOCTOSTCILHON Da6OTI>I: COCTaBHUTb KOHCIICKT, B KOTOPOM OITMCAaTh OCHOBHBIC BUbI
na6opaTopH0171 MOoCybl (KOJ'I6LI, CTaKaHBbI, HpO6I/IpKI/I, BOPOHKH U I[p.), a TaK’K€ OCHOBHBIC ITPHUEMBI
MOATOTOBKH ITOCYJbI K IPOBCACHUIO AaHAJITUTUYCCKUX HCCHCHOB&HHﬁ.

PexoMeHaanuy 1o BbIMOJHEHUIO 3aJJaHUI U MOATOTOBKE K JIabopaTopHO paboTe
JUist yCHEenHOTO BRIITOJIHEHHSI U 3aIIUThI 1a00PaTOPHBIX pabOT peKOMEHIYETCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXI0MY 3aHATHUIO 10 CIIEAYIOIIEH cxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOYKTOB Peaknii; XUMUYECKOM MOCYy 101 U
000pyI0BaHNEM; METOITUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs OMYCKa K paboTe;
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1) YCTHO ITOJITOTOBUTH OTBETHI HA MTPUMEPHBIH IepedeHb BOIPOCOB IS 3aIUTHI Ja00PaTOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. Anamurmdeckas xumus (aHanutuka). B 2 ka. K. 1. O6mume TeopeTniyecKkue OCHOBBI.
KavectBennslii ananus: yueOnuk juist By3oB / FO. 5. Xaputonos. — 4-e u3f., crep. - MockBa:
Bricimag mkoga, 2008. — 615 c.

JlononHuTenbHas IUTEpaTypa

2. Kypc ananurnyeckoit xumun: yueOHuk it By30B / U. K. LlutoBuy. - 9-e usn., crepeorur. -
Canxr-Ilerepoypr: Jlans, 2007. - 496 c.

3. AHanuTudeckas XuMus 1 (PU3UKO-XUMHUYECKHE METO/IbI aHAIn3a: yuyeOHoe mocodue / M. A.
NBanosa [u 1p.]. - Mocksa: PUOP, 2006. - 289 c.

4. Tuxynosa M.B. IlpakTukyM 1o aHaJIMTHYECKOW XUMUU U (PU3HKO-XUMUYECKUM METO/1aM
aHanm3a : yue0. mocobue st By3oB / 1. B. Tukynona, H. A. [llanoBanos, A. 1.
Aptemenko. - Mocksa: Beiciias mkona, 2006. - 208 c.

5. OcHOBBI aHAIUTHYECKOM XxMMHUU. [IpakTHUecKoe pyKOBOJCTBO : yueOHOe mocodue yis
By30B / Ilog pen. FO. A. 3onoroga. - 2-e u3n., ucnp. - M.: Beicmas mkosna, 2003. - 463 c.

6. AHanuTHuecKas XuMHs. 3aa4d U BOIPOCHI: METOAUYECKHE YKa3aHUsI K CAMOCTOSATENIbHOM
pabore / C. ®@. JlanuHa. - bparck: bpl'Y, 2014. - 72 c.

7.

KoHTpobHBIE BOIPOCHI 715l CaMOTIPOBEPKHU
1. Tlepeuncnure OCHOBHBIE ITpaBUJiIa TOBEIECHUS B Ja0OPATOPUU KOJIMYECTBEHHOIO aHAJIM3a.
2. Tlouemy B aHaNMTUYECKOH JTAOOPATOPUH CIETYET HAXOTUTHCS TOJIBKO B CIIEIUATBHOM
onexue?
Kaxkue mpaBuna Heo0x01uMO coOJI01aTh MPU BEAEHUHU JTaO0OPATOPHOTO KypHasa?
[ToueMy MUMEHHO CTEKJIO, SBIISIETCS OCHOBHBIM MaTEPUAIOM, UCIOIb3YEMBIM IS
M3TOTOBJICHUSI 1TAOOPaTOPHON NOCYIbI?
Jlis Kakux onpeaeaeHui MOXKHO HCII0JIb30BaTh MOCY1Y, H3TOTOBIEHHYIO U3 OJIMMEPHBIX
MaTepuanoB?
Kakue cymiecTByoT npaBuia v IpueMbl OATOTOBKU J1a00paTOPHOM MOCY bl K aHAIN3Y?
Kak cnenyet paboTaTh C )KUIKUMU peaKTUBaMH?
[Tepeuncnure OCHOBHBIE MTpaBUiIa pabOTHI C TBEPBIMU PEAKTUBAMHU.
HazoBute u oxapakTepu3yiTe CriocoObl OYMCTKA XUMUYECKHX PEaKTHBOB.
10 Kakue TuIbl BECOB HCIOIB3YIOTCS B aHAJIMTUYECKOH J1abopaTopuu?
11. Yto Ttakoe pazHOBECHI?
12. Kakue npaBuiia He00X0IMMO COOJIIOIaTh MTPU UCTIOIb30BAHUN PA3HOBECOB?
13. Kakue npaBuiia ciieayer coOMro1aTh MPH B3BEIINBAHNH HA AaHATUTUYECKUX Becax?
14. Tlouemy Hemb3s B3BELIMBATH TOPAYME U XOJIOIHBIE PEAMETHI?

How

o

©®~No

JlaGopatopnas pa6ora Ne2. CraTucTHuyeckasi 00padoTka M npeacTaBjJIeHue Pe3yJIbTATOB
KOJIMYECTBEHHOI0 aHAJIN3A.

[{enb pabOTHI: MPUOOPETEHNE HABBIKOB pacieTa OCHOBHBIX METPOJIOTMUECKUX XapaKTEPUCTUK
PE3yJIBTaTOB KOJMYECTBEHHOTO aHAJIN3A.

3agaHI/Ie: HU3YUUTh MCTOOUKY HpOBC,Z[CHI/IH_CTaTI/ICTI/I‘-ICCKOfI O6p360TKI/I SKCIICPUMCHTAJIbHBIX
JaHHBIX, UCIIOJIB3YA JaHHBIC na6opaTopH0ro SKCIICPUMCHTA, BBIIIOJHHUTDH PaC4€T OCHOBHBIX
MCTPOJIOTHYCCKUX XAPAKTCPUCTUK U MIPCACTABUTDL PC3YJIbTAT aHAIN3a.

[TopsAIOK BBIMOTHEHHUS:

JIaGopatopHyro paboTy ciieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN
U TIIATEIHHON MPOPaOOTKH METOAMKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA.

JlabopaTopHas paboTa COCTOMUT U3 CICTYIOITUX ITAIOB:
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- 00cyxaeHune 1abopaTopHOi pabOThI U TTOTYYCHHUE TOMYCKa ISl BBITIOTHEHUS,
- BBITIOJIHEHUE PaboThI;

- 00pab0TKa AIKCTIEPUMEHTAIBHBIX TAHHBIX, O(DOPMIICHHE OTUETA;

- 3al1UTa J1JabOPaTOPHON PabOTHI

Popma OTYETHOCTH:

Pesynbrarel s1abopaTopHOro 3KCrepuMeHTa OoQOopMIIAIOTCS B BuAe ordyeTra. OTYEeT HOJKEH
BKIIIOYATh: ATy BBIMOJHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedb PabOTHI; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHSIEMBIX OIIBITOB,
HAOJIO/TAEMBIX  SIBJICHUH, YpaBHCHUS TPOBEACHHBIX XHMHUYECKUX PEAKIUi; BBIBOABI IO
nabopaTopHoi pabdore.

3a/iaHus AJis CaMOCTOSITENIbHON paboThI:
[TpoBecTu cratucTyecKyto 00pabOTKyY pe3ysibTaTOB aHAIN3a

Howmep MaccoBbl€ 1011 BEIIECTBA

3aJaHus X3 X5 X3 Xy X5
1 3,16 3,01 3,04 3,31 3,08
2 4,50 4,55 4,60 4,52 4,70
3 1,50 1,30 1,60 1,40 1,60
4 91 8,5 8,3 8,9 91
5 4,96 5,00 5,02 4,97 5,04
6 0,010 0,020 0,010 0,020 0,030
7 0,55 0,48 0,52 0,45 0,50
8 0,10 0,20 0,10 0,20 0,30
9 135 134 135 133 134
10 0,503 0,500 0,497 0,502 0,499
11 98,9 99,7 99,1 99,5 99,4
12 0,0010 0,0020 0,0010 0,0040 0,0030
13 1,058 1,060 1,059 1,061 1,060
14 0,0008 0,0005 0,0007 0,0006 0,0004

PexoMeHaImnm 1no BBINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHO padoTe

JU1sl yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX PabOT peKOMEHTyeTC s
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (HOPMY JTa00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs JOMYCKa K pabore;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIS 3aLIUTHI J1Ja0OpaTOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. Amnanutuueckas xumus (aHanutuka). B 2 ku. Ku. 2. KonuuectBennsiii ananus. Ousuko-
XUMHUYECKHE (MHCTPYMEHTAIbHbIE) METO/IbI aHANIN3a: yueOHUK /is By30B /HO . S1.
XapuToHOB. — 4-e u3M., cTep. - Mocksa: Beicimas mikosa, 2008. — 559 c.

JlononHuTenpHas TUTEpaATypa
2. AnanuTHydeckast XuMus U PU3UKO-XUMUYECKUE METO bl aHAIM3a: yueOHoe mocobue / M. A.
WBanosa [u ap.]. - Mocksa: PUOP, 2006. - 289 c.
3. CmpaBounuk no aHanutudeckoit xumuu [Tekcer]: cnpaBounoe uzganue / 1O. 1O. Jlypse. - 6-
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€ U3, mepepad. u J1o1., penpuHT. - MockBa: Anbsiae, 2013. - 448 c.

4. Ananutudeckas XuMus. 3a7aud ¥ BOIPOCHI: METOJUYECKUE YKa3aHUsI K CAMOCTOSTEIbHON
pabote / C. ®. JlanuHa. - bparck : bpl'VY, 2014. - 72 c.

KoHTposibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1. Yro uzyuaer merposorus?
Kakwue yncnoBble 3Hau€HUsI BETMUYUH OTHOCSTCS K TOYHBIM, KaKe K MPUOIMKEHHBIM?
Kakue udpsl cunTaroTcst 3HaYaumMm?
HazoBuTe npaBuia, KOTOpble UCIONB3YIOTCS JUISL ONPEIeeHUs 3Hadaux qudp?
Kakue BpIYHCIICHUS] HA3bIBAIOT TOYHBIMU, KAKUE TTPUOIMKEHHBIME?
Kakum 06pa3oM noipa3aesnsitoT MOrpeiHOCTH 10 CIOco0y BHIYHCICHUS ?
Kak knmaccuuuupyroT morpenrHoCTH 1Mo XapakTepy MPUYUH UX BBI3BIBAIOIINX ?
Kakue nmorpentHocTu Ha3bIBalOT CIy4ailHbIMU, CUCTEMAaTUYECKUMU?
Kakue cymiecTByt0T criocoOBI BBISIBICHHUS CUCTEMAaTHYECKUX OIINOO0K?
0. Kak pacnio3Hatb rpyOsIii mpomax?
11. Yro Takoe panmomuzanus?
12. TlosicHUTE MOHATHE CUCTEMAaTHYECKON U CydallHON MOTPEITHOCTH Ha PUC.
13. IlporsutroCTpUPyHTE MTOHATHS TOYHOCTH, CXOAUMOCTH, BOCIIPOU3BOIUMOCTH.
14. Yrto Takoe reHepaibHas COBOKYIHOCTh, BHIOOPOYHAsi COBOKYITHOCTh, 00BHEM BBIOOPKHU?
15. Kakum 00pa3oM MOKHO HCKITFOUHTH TpyObIe mpomMaxu?
16. Pacckaxkute o0 rpaduyeckoM U300paskeHUU HOPMAIIBHOTO pacpeleeHHUs.
17. [loueMy Ha pakTUKE HET HEOOXOAUMOCTHU MPOBOJIUTH OOJIBILIOE YUCIO U3MEPEHUN?

HBOoo~NOoO WD

JlabopaTopnasi pabora Ne3. OT60p npod 1 NoAroToBKa 00pa3ua K aHaJu3y.

[{enb pabOTHI: OCBOCHHE MPUHIIMIIOB OPTaHU3AIMH U IPOBEICHUSI 0TOOpa Mpod ra3oB, KUAKOCTEH,
TBEPJIbIX BEIIECTB, & TAK)KE OCHOBHBIX CITIOCOOOB MOATOTOBKA OTOOPAaHHBIX 0OpPa3IoB K
71a00pPaTOPHBIM UCTIBITAHUSIM.

3angaHue:
1. 3y4yeHue 0CHOBHBIX CIIOCOOOB 0TOOpaA MPoO razos;

2. MI3yueHne 0OCHOBHBIX clIOCO00B 0TOOpa Mpo0 >KUIKOCTEH;

3. 3ydeHne 0oCHOBHBIX ClIOCOO0B 0TOOpa Mpo0O TBEPABIX BEILECTB,;

4. M3y4eHne OCHOBHBIX CITIOCOOOB BBICYIIMBAaHHE 00PA3IOB IS aHAIN3a,

5. 3ydeHne OCHOBHBIX CIIOCOOOB pa3yIoKeHHs 00pa3IOB U MEPEBEICHUE OMPEAETIEMOr0O
KOMITOHEHTa B pacTBOP.

6. I3ydyeHne OCHOBHBIX CIIOCOOOB yCTpaHEHUsI BIMSHUS MEUIAOIINX KOMIIOHEHTOB

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETUYECKUX CBEICHUN
U TIIATEIBHOH MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxxaeHune 1abopaTopHOi pabOThI U TTOYYSHHUE TOMYCKa ISl BBITIOTHEHNUS,
- BBIIOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1abopPaTOPHOM PabOTHI

®dopma OTYETHOCTH:

PesynmpTarthl m1a00OpaTOpHOTO SKCHEpUMEHTa OQOPMIISIOTCS B BHae oTdera. OTUET NOIIKEH
BKIIIOUATh: JaTy BBIMOJNHEHHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; Iedh pPabOTHl; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIBHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIO/TaeMBIX  SIBJICHUH, YpaBHEHUS TIPOBEACHHBIX XHMHUYECKUX PEaKIUil; BBIBOABI IO
nabopaTopHoi pabdoTe.
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3aaHus JUIS CAaMOCTOSITENIEHOW PA0OTHI: COCTAaBUTh HHCTPYKIIHIO 110 OTOOPY MPOO ISt OTHOTO U3
00BEKTOB OKPYIKAIOIIEH CPeIbl: BObI, BO3yXa, MOYBBL. THCTPYKIIMS TOJKHA BKIIFOYATh CIIOBECHOEC
OIHCaHHE:

1) menum u MeTona ordopa mpoo;

2) »Tama OpraHu3aluy U ooecrnedeHus pador;

3) mocnenoBaTeNbHOCTH pabOThI HA TOUKE 0TOOpa

4) KOJMYECTBO OTOMPAEMOI0 MaTepuaia U ero yiakoBKa, MapKUpPOBKa

PexoMeHnanmy 1o BhIMOJHEHHIO 3aJIAHUH U IIOATOTOBKE K JIA00OPATOPHOI paboTe

JUist yCHEenTHOTO BRITOJIHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX pabOT PEKOMEHIYETCS
CHCTEMaTHYECKH TOTOBUTHCS K KaXKJIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepra B KOHCIIEKTE JIEKIUH U y4eOHBIX TOCOOUSX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHI; XUMUICCKOHN TTOCYI0N U
00opyoBaHNEM; METOJUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOHN 0€30MacHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POpPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI JIIsI IOMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYCHb BOIPOCOB IS 3alIUTHI Ta00paTOPHOH
paboTHI.

OcHoBHast TuTeparypa
1. Amnanutuueckas xumus (aHanutuka). B 2 ka. Ku. 1. O6mue TeopeTuiyeckre OCHOBBI.
KavecTBennslit ananus: yueOHuk it By3oB / FO. 5. XaputoHos. — 4-e u3f., crep. - MockBa:
Bricmag mkoia, 2008. — 615 c.

JlononnurenpHas TuTeparypa
2. AmnanmuTHuecKas XuMUs U GU3NKO-XUMHUECKUE METO/IbI aHalln3a: yueOHoe ocodue / M. A.
WBanosa [u ap.]. - Mocksa: PUOP, 2006. - 289 c.
3. OcHOBBI aHATUTHYECKOH XUMHUH. [IpakTHUECKOE pyKOBOJCTBO : Y4eOHOE TOCOOHE IS
By30B / [log pex. 0. A. 3onoroBa. - 2-¢ u3f., ucnp. - M.: Beicmias mikona, 2003. - 463 c.

KoHTpobHbIE BOIPOCHI /ISl CaMONIPOBEPKU
1. Kakue TpeboBaHMs MPEIbSBISAIOT K TeHEpaIbHOM Mpode aHAIM3UPYEMOTo BelecTBa?

Yem omnpenensercs crnocod oréopa u pazmep oTOupaeMoii mpoosi?

Kakyto npoOy Ha3bIBalOT KOHTPOIBHON?
Uro Takoe aHaIMTHYECKast HaBecka?
[Touemy renepanbHas mpoda raza MOXKeET ObITh OTHOCUTENHHO HEOOIBIION?

[lepeuncnure U 0xapakTepu3ylTe OCHOBHBIE CIIOCOOBI 0TOOpPa MPOO razos.
B 4ewm 3akmrogaercs acnupalMoOHHBINA criocod oTdopa mpo6?
Yro Takoe MOrIOTUTEIbHBIN pacTBOp?
10. IpuBeaure npumepsl ciocoOoB 0TOOpa MPoO KUIKOCTH U ra3a B IOTOKE?
11. Ha3oBuTe OCHOBHBIE CLIOCOOBI KOHCEPBAIMU KHUJIKUX MTPOO.

3
4
5
6. Kakwue dakTopsl HEOOXOIUMO YUUTHIBATE TP 0TOOPE MPOO ra3oB?
7
8
9

12. Yro Takoe GaToMeTp U JJIS YeTO OH MCTIOIh3YeTCs?

13. KakuMm 00pazom oTOMparoT MpoObI TeTePOTeHHBIX KUAKOCTEH?

14. Kakum o6pa3om oTOMparoT MpoObI TBEPIX BEIIECTB HAXOASAIINUXCS B BUE LIEJIOTO
(Hampumep, ciuTka)?

15. Kakue ¢pakTopsl HEOOXOMMO YUUTHIBATH IPU 0OTOOPE MPOO CHITYYUX BEIIECTB?

16. KakuM 006pazom NpoBOAAT yCpPEeJHEHUE U COKpallleHne mpoo?

17. Ha3oBuUTE OCHOBHBIE CTa/IUU MMOATOTOBKH NMPOOBI K aHATIN3Y?

18. B xakom BuJe UccieayeMblid 00paser; MoXeT cojepxarb Boay? U kak ee MOXKHO yalIuTh?

19. Kakue ¢akTopbl ONpeIeNsoT CIoco0 NepeBeIcHUs aHAITU3UPYEMO MPOOKI B pacTBOP?

20. Kakue criocoOBI pa3ioskeHusI MPOOBI OTHOCAT K «MOKPBIM», KAKHE K «CYXUM»?
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21. Kakumu cBOWCTBAMH JJOJDKEH 00J1a1aTh paCTBOPHUTEINb, UCTIONb3YEMBIH JIJIsl pACTBOPEHUS
poObI?
22. YeM OoTIMYAETCS TTUPOJIA3 OT CYXOTO O30JICHUS?

JladopaTopnasi padora Ned. KauecTBeHHBIH aHAJIN3 KATHOHOB U AHMOHOB

[{enb paboOThI: U3yYCHHE CIIOCOOOB AHATUTHYECKON KIacCH(PUKAIIMU KATHOHOB ¥ aHHOHOB;
MpUOOpETEHNE HABBIKOB BHITIOJHEHUS peakluii 0OHAPYKEHHS HOHOB.

3amaHue:
1. 3yunTth peakiuu oOHApYKEHUs KATHOHOB U YCIIOBUS X BbimonHeHus. [Tociie mpoBeneHus

peaKIuy 3anucaTh ypaBHEHHE PEaKIH, Ha0JII01aeMblil aHATUTUYECKUN AP PEeKT.
2. VI3yunThb peakuuu oOHapyXeHHUs aHMOHOB U yCJIOBUS UX BhIonHeHH. [locie npoBeneHus
peaxIuu 3anucaTh ypaBHEHHsI peakliuu, HaOIr0AaeMblil aHaTUTHYeCKUit 3 (DeKT.

[TopsI0K BBIMTOJIHEHHS:
JIaGopatopHyto paboTy cieayeT HaYMHATh TOJBKO MOCTIEe U3YUEHHS] TEOPETUYECKUX CBEICHUN
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOUINX ITAIOB:
- 00cy K IeHre 1Ta00paTOPHON paObOTHI U MOJTyYCHHE JOMYCKA JIJISl BBIOJTHCHHUS;
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopmMa OTYSTHOCTH:

Pesynbrarel s1abopaTopHOro 3KCHepUMeHTa OQOpMIISIOTCS B Buie otueta. OTuUeT AOIKEH
BKJIFOYATh: JIaTy BBINIOJIHEHHUS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBINOJHIEMBIX OIIBITOB,
HAOJNIOAaEMBIX  SIBIIGHUW, YPAaBHEHHS TPOBEICHHBIX XUMHUYECKMX PEAKIUW; BBIBOABI IO
nabopaTopHoOi pabdore.

3afaHus Ul CaMOCTOSATENILHON pabOoThI:
1. B xakoil nociae0BaTeIbHOCTU IPOBOIUTCS aHAIN3 cMecH kaTuoHoB I-111 rpynn?

+ + +
B pactBopax Haxomarcs katnorst NH* ¥ | Ba**, Ag* . CocraBbTe CXEMY aHaJIU3a.

B pactBopax HaxonaTcs katuonbl K, NH}, Hg2*. CocTaBbTe cxeMy aHanmsa.
CocTaBbTe cXeMy aHalM3a pacTBopa, cojepsxaiiero karnonsl Ba®t, Nat, NH}, Pb*t .

a s wDN

B Buze, KakuxX COCIMHEHHHN BBINAJAIOT B 0ca0K KaTHOHBI III rpynmsl oz nericrBuem

IPYIIIOBOIO PeaKTHBa?

6. Ilouemy npu cucTeMaTHYeCcKOM XO0jie aHajau3a ocaku kapOoHaros Il anamuTHueckol rpynmsl
pacTBOPSIOTCS B YKCYCHOM KUCIOTE?
[Touemy noHBI Ca”" e Memaror 00HapyXEHUIO0 HOHOB Sr?" jeiicTBEEM THIICOBOI BOJIBL.

7. Kaxkoil peakuuei, 1 Ipu KakKuxX YCJIOBUAX OOHAPYKUBAIOT KATHOHBI Ba®* B IIPUCYTCTBUU
katioHos Ca’* u Sr**?

8. O HanmMuMuM, KaKOro aHMOHA CBUCTENBCTBYET BHINaJCHNE OEI0T0 0caika HEPaCTBOPHMOTO B
XJIOPOBOJIOPOJHOM KHCIIOTE MPH JISHCTBUN Ha UCCIIEAYEMBIH pacTBOP XJIOPUAOM Oapus.

9. Kakas peakuus HanOosiee XxapakTepHa JJIsl aleTaT-nOHOB?

10. O Hannuum, KaKOro aHMOHA CBUAETENILCTBYET BhiAeneHne SO, (Ta3 ¢ 3amaxoM X KeHOH cephl)
IIPY [TOIKUCIIEHUH PacTBOPA.

11. [loueMy HUTPHUTHI MOKHO HCIIOJIb30BATH JUIsl OOHAPYKEHUS, KAK aHHOHOB-OKUCIIUTENEH, Tak U

BOCCTAHOBUTEJEH.
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12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

ITouemy nencTBHE rpyIIIOBBIM PEAaKTUBOM Ha Il rpynmy aHMOHOB, HY)KHO IIPOBOJUTH B
npucyrctBuu HNO3?

KakuMu 4acTHBIMM peaklMsIMUA OTKPBIBAIOT OPOMU-HOHBI?

IIpu TepMUYECKOM pa3IoKEHUU UCCIIEyEMOr0 BEIleCcTBa HaOII0JalIoCh BbIICIEHHUE: a)
(b10IETOBBIX 1APOB, KOTOPBIE KOHJCHCUPOBAINCH B TEMHBIE KPUCTAILIBL; 0) )KEATO-0yphIX
napoB; B) OECIBETHOI'O Ta3a C 3aaxoM XOKEHOH Cephl, IPH MPOITYCKAaHUU KOTOPOTO Yepe3
0apUTOBYIO BOAY OHA MyTHEJA; I') OeCLIBETHOIO Ta3a 0e3 3amaxa, Ipy IpOIyCKaHHH KOTOPOTo
yepe3 pactBop komiuiekcHoi conu [Ag(NH3),] NO3s pactBop TemHer; 1) ra3a ¢ pe3skum
3araxom, OKpamuBamuM GenondraienHoByro Oymary B MaJIMHOBBIH 1BeT. Hannuue, kakux
BEIIECTB MOXKHO MPEAIOJIOKUTH B KAKIOM M3 3TUX CIIy4acB.

[Tpu HarpeBaHuu MccaeyeMoro BEIlecTBa Ha XOIOAHOM yacT NpOOUPKH KOHIEHCHPOBAINCH
napel BoAbl. O 4eM 3TO TOBOPUT?

[Tpu neiicTBuM pa3zdaBICHHON CEpHON KUCIOTHI (~ 1 MOJIB/T) Ha HCCIEayeMOe BEIIEeCTBO
HaOJII01aJIM BBIIEJTICHUE: ) Ta3a C 3allaxoM TYXJIBIX sl 0) ra3a ¢ 3alaxoM ropbKOro MUHJAJIA;
B) ra3a c 3araxom yKkcyca; ') 6eciiBeTHOTo ra3a 6e3 3amaxa, Ipu IMpoIycKaHUU KOTOPOTO yepes
0apuTOBYIO BOAY OHA MyTHeJNa. Hannyue, Kakux BEHIECTB MOXHO TPEATIOIOKUTh B KOKIOM U3
ATUX CIIy4aeB.

IIpu neiicTBUM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI Ha UCCIIEyEMOE BEIIECTBO
Ha0JII01aJI0Ch a) BIJCIICHUE KEJITO-3€JEHOr0 ra3a ¢ 3a1axoM XJIOpHOM n3BecTH 0) BblIEICHUE
KOPUYHEBBIX IIAPOB € YYIIAIONIUM 3al1axOM B) BbleJIeHUE (PHUOJETOBBIX N1apOB, 00Pa3yrOIUX
Ha XOJIOJHOM CTEKJIE YepHO- (PMOJIETOBbIE KpUCTalIbl. [IpUCcyTCTBHE, KAKUX BEIIECTB MOXKHO
HPENONI0KUTE B KQXKIOM U3 3TUX CIy4aeB.

[Tpu mpoBeeHNH MpeIBAPUTEIBHBIX HCITBITAHIHA BEMIECTBO OKA3aJI0Ch XOPOIIO PAaCTBOPHMO B
Bosie. Hanmume, kakux coyieit MOKHO HCKITIOUYHTb.

[Ipu onpenenennu pH uccnegyemoro pactBopa oH okazaics paBHbIM 2. Hannuue coieid, kKakux
KHCJIOT MO>KHO UCKJTFOUHUTb.

[Tpu neiicTBuM Ha pacTBOp Hccaeayemoro BemiectBa cmecbio Kl u H,SO, nosiBumach
KOpHUYHEeBas okpacka. Kakoi BEIBOJ MOKHO cienaTh?

[Tpu nelicTBUM Ha pacTBOP UCCIIEAYEMOr0 BelecTBa cMechio pacTBopoB KMnO, n HySO4
POM301LI0 obecBeurBaHue pacTBopa. Kakoii BEIBOJ MOXKHO clienaTh?

BelecTBo X0OpoIIo pacTBOPEMO B Bojie. IIpu aHanuse B pacTBope oOHapyKuIu KaTHoH Ag™
[TpucyTcTBHE, KAKUX AHHOHOB MOXKHO HCKITFOYHTH?

BemectBo xopomo pactBopuMo B Boje. [Ipu ananuze B pacTBope 0OHapyKuiIu KaTHOH Ba2+.
[TpucyrcTBHE, KAKUX AHHOHOB MOKHO HCKITFOUHTb.

B pactsope Haxomsarcs katuonbl Agt, K+, NH;, Fe3*, anuons C1~, NO; . CocTaBbTe cXeMy
aHaJIM3a pacTBOpa. Y KaKHUTE, KAKUMH PEaKUsIMU UX MOKHO OOHApYKHUTb.

B pactBope Haxoxarcs katnonsl Nat, Hg?t, Cr3*

u aunonbl NO3,CH3; COO™. CoctaBbTe
CXEMY aHaJlu3a pacTBOpa. Y KaKUTE, KAKUMHU PEAKIUSIMHU UX MOYKHO OOHAPYXKUTh.

B pacTBope HaxonsaTcs katuonsl Fe?t,Ca?*,Hg5" , anuonst NO3, NO; . CocTaBbTe cxeMy
aHanuza. [IpuBeaurte peakiuu oOHapy>KE€HUS ITUX HOHOB.

MoryT 111 B pacTBOpE HAXOAUTHCA OJTHOBPEMEHHO MO/~ U HUTPUT- HOHBI? OTBET 00OCHYMTE.
Kakumu o6muymu cBoiictBamu o6magaroT rugpokcusl kobansra (1), nukens (1), meau (11),

kaamus (1), pryru (II)?

PexoMeHaalny Mo BRINOJTHEHUIO 3aJaHNI U HOATOTOBKE K HaGODaTODHOﬁ Da6OTC

J1J1g yCcTIeTHOTO BBIMOJHEHUS U 3aIIUTHI JAOOPaTOPHBIX pabOT peKOMEHyeTCs

CHUCTEMAaTUYECKHU TOTOBUTHCS K KaXKI0MY 3aHATHIO TI0 CIEAYIOIIEH cxeMe:
a) U3YYUTh TCOPETUIECCKUI MaTEpHa B KOHCTIEKTE JICKIIUHA U YI€OHBIX MMOCOOMSIX;
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0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MIPOIYKTOB PEAKIIMI; XUMUUECKOU TTOCYI0N 1
060py2[OBaHI/IeM; MCTOAMNKAaMHU MPOBCACHHUA OIBITOB U TEeXHUKOU 6C3OHaCHOCTI/I;

B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIbHEIE BOIIPOCHI [Tl TOMYyCKa K paboTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpeYeHb BOIIPOCOB ISl 3alIUTHI JJA00paTOPHOM
paboTHI.

OcHoBHast IuTeparypa
Ananmutrueckas xumusl (aHaautuka). B 2 ku. Ka. 1. O0mue TeopeTnueckre OCHOBBI.
KauectBennslit ananus: yueOnuk juis By3oB / FO. 5. XaputoHos. — 4-e u3f., crep. - MockBa:
Bricimag mkoga, 2008. — 615 c.

JlononuurenpHas IuTeparypa
Kypc ananutnyeckoit xumun: yaeonuk 1uis By3os / M. K. LlutoBuy. - 9-e u3z., crepeoTur. -
Cankr-Ilerepoypr: Jlans, 2007. - 496 c.
OcHoBBI aHAIUTHYECKOM XUMHH. [IpakTHYEeCcKOe PYyKOBOJICTBO : yueOHOE ocodue s
By30B /Ilox pen. FO. A. 3omoToBa. - 2-¢ u3., uctp. - M.: Beicias mkosa, 2003. - 463 c.
AHanuTHYecKasi XUMUs U (PU3UKO-XUMHUYECKUE METO b aHaNIn3a: ydyeOHoe mocodue / M. A.
WBanosa [u ap.]. - Mocksa: PUOP, 2006. - 289 c.
CrpaBo4HUK 110 aHamuTHIeckoi xumuu [ Tekcr]: cripaBounoe uznanue / 10. 0. Jlypse. - 6-
€ U3, mepepad. u JIo1., penpuHT. - MockBa: AnbsHe, 2013. - 448 c.
KavecTBeHHBIH aHAIM3 KATHOHOB M aHUOHOB: JIAOOPATOPHBIN MPAKTUKYM TIO
ananutuyeckoit xumun / C. @. Jlanuna. - bparck : bpI'Y, 2013. - 68 c.
AHanmuThyeckast XuMHusi. 3a71a41 U BOIIPOCHI: METOJUYECKUE YKA3aHUSI K CAMOCTOSITEIIbHOU
pabote / C. ®. Jlanuna. - bpatck : bpl'VY, 2014. - 72 ¢

KoHTpoIbHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.

2.
3.
4

oo

o

10.
11.
12.
13.
14.

15.

16.

17.
18.

Kaxkoii ananmn3 Ha3pIBalOT KaueCTBEHHBIM? B uem 3akitodaercs ero 3agada’?
YTo Takoe aHANTUTUYECKHUI CUTHAN?
Kakyto peakiuio Ha3bIBalOT aHAIUTUYECKON?
Kakme peakium MOryT OBITH HCHOJIB30BaHbI B KAyeCTBE AaHAJIUTHUYECKUX peaKUuii?
[TpuBenure npumepsi?
Yto Takoe JIOMUHECLICHIIH ?
Kaxkoe siBnenne MOXHO HaOJMIOIaTh MPU BHECEHUU B IJIaMsl Ta30BOM TOPETKH COCTUHEHUN
HEKOTOpBIX MeTaioB? Kak 5To siBleHHE MOXXET OBITh HCIIOJIb30BAHO B KaueCTBEHHOM
aHanmze?
[Tosicuute, KakWe peakUWd W TIOYEMY HA3bIBAIOTCS CHEIU(PUYECKHUMH, CEJIEKTUBHBIMU,
IrpyHHoOBBIMU?
Kakoii MeTos1 aHanM3a Ha3bIBAIOT APOOHBIM? B ueM ero 10CTOMHCTBA, HEIOCTATKU?
Kaxo# MeTo aHann3a Ha3bIBAIOT cUCTEMaTHUYeCKUM? B ueM ero 10CTOMHCTBA, HETOCTATKHA?
Yro onpenensieT 4yBCTBUTENBHOCTh AHAIUTUYECKUX Peakuuid?
HazoBuTte u onpenenute KOJIMYECTBEHHbBIE XapaKTEPUCTUKU YYBCTBUTEIILHOCTH ?
Ha yeM ocHOBaHa aHanmuTH4eckas KiaccuuKaus KaTHOHOB?
Kaxkue cymiecTBytoT BBl aHATUTHIECKOMN KiacCU(UKAIIUU KATUOHOB?
OxapakTepHu3yiiTe cepoBOJIOPOIHYIO KilaccupuKanuio KaTuoHoB? HazoBuTe JOCTOMHCTBA U
HEJIOCTAaTKH.
JaiiTe 0o01IyI0 XapakTepUCTUKY KaTHOHOB | — V aHaIMTHYECKUX TPYII, B COOTBETCTBUU C
amMmuadHo-pocdatHoil Knaccupukamei.
Kakue aHanuTudeckue rpymnibl KATHOHOB BBIAEISIIOT B COOTBETCTBUU C KUCIOTHO-OCHOBHOM
knaccuukanueir? HaszoBuTe TrpymnmoBble  peareHThl IS KKIOW  TPYNNBl |
0XapaKTepU3ynTe MEXaHU3M UX JIEHCTBHUS.
Kakue cymecTByroT ciocoObl aHaTUTHIECKOHN KIIacCU(UKAIIUN aHUOHOB?
Ha kakue aHanuTH4YecKue TPYMIBI JENAT aHUOHBI B COOTBETCTBHH C KiaccH(HKaIueit
OCHOBaHHOW Ha o0Opa30BaHMHM MaJIOPACTBOPUMBIX coJieid Oapusi u cepebpa? Jlaiite
XapaKTEePUCTUKY KaXA0U rpyrre?
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19. OxapakTtepu3yiiTe aHAIUTHYECKYIO KJIacCU(PUKAIMIO AaHWOHOB, OCHOBAaHHYIO Ha HUX
OKHUCJIUTEITFHO-BOCCTAHOBUTEIHHBIX CBOHCTBA?

20. Kakue cymecTByrOT CIOCOOBI MPOBENEHUS aHATUTHYECKUX peakuuii? B kakoMm ciydae
UCIIOJIb3YETCS TOT KaXKIbIii?

21. OnuiuTe TEXHUKY BBIIIOJIHEHUS KAYeCTBEHHBIX peaklUUid B MPOOUpPKe, KalelbHBIX U
MHUKPOKPHCTANIOCKOMMYECKUX PEAKIINH.

22. Ha3oBuTE OCHOBHBIE ONEPALIUU, UCTIOIb3yEeMbIE B KAYECTBEHHOM aHaln3e?

23. Kak mpaBWILHO CIIeAyeT MPOBOIUTH HArPEBAHKE U BhITIapUBaHUE?

24. Kakue 1ienu uMeeT MPOBEICHNE PEAKIIMK OCaXICHUs?

25. Kakum 00pa3om creyet mpoBOIUTH OTICJIEHUE OCaKa OT pacTBopa?

26. ITouemy mocse OTAeNeHusl 0cagka OT pacTBOpa, 0CaJA0K HEOOXOIUMO POMBITH?

27. Kakue BemiecTBa, U B KAKOM CIIy4ae MCIIOJIb3YIOT KaK IPOMBIBHBIC KUKOCTH?

Jladoparopnasi padora Ne5. 'paBuMeTpryecKuii aHaIu3

[{eab paboOTHI: 3aKpEIIEHHE TEOPETUYECKUX OCHOB IPAaBUMETPHUUECKOI0 aHAIN3a; OCBOCHHE
METOJIUKH BBIYUCIICHUI B TPABUMETPUICCKOM aHAIN3E; TIPUOOPETCHIE HABBIKOB BBIMIOJTHCHHUS
00X onepanuii B rpaBUMETPUYECKOM (BECOBOM) aHAIIU3E.

3aZ!aHI/IeZ OIIPEACIINTL COACPIKAHHUEC CCPbl B BECHICCTBE, COACPIKAITUM paCTBOpI/IMHﬁ Cy.]'Ib(baT.

[Tops/I0K BBIMIOJIHEHHMS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00cyKIeHre 1TabopaTOPHON pabOTHI U MOJTyYSHHE JOMYCKA JIJISl BBIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa JJA0OpaTOPHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynbpTarhl 1a00OpaTOpHOro 3KCIEpPUMEHTa O(GOPMIISIOTCS B BUAE oTyeTa. OTUET J0JKEH
BKJTIOYATh: JaTy BBIOJHEHHs paOOTHI; MOJHOE Ha3BaHWE pabOTHI; IeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS, HKCIEPUMEHTAIbHYI0 YacTh C ONMCAHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBbIX  SIBJICHWH, YypPaBHEHUS TPOBEJCHHBIX XHUMHYECKHX PEAKIHW; BBIBOJIBI II0
nabopaTopHoii pabore.

3aiaHus JUIS CaMOCTOSITENIbHONW PabOTHI:
1. Paccuuraiite rpaBUMeTpHUECKUN (HAKTOP MPHU ONPEIEICHNUN CIEIYIOIINX KOMIIOHEHTOB,

rpaBuMeTpudeckoit popmotii ciryxut BaSO,: Ba®*,50,”,S,Ba0.

2. CKOJBKO rpaMMOB cgfnb(i)aTa CBUHIIA Oy/IeT NOTEPSHO NP NPOMBbIBaHUHU ocagka 200 M
Bobl? (Ks=1,59-107).

3. Paccunraiite rpaBUMeTpHUECKUIl (PAKTOP MIPU ONIPEIEIICHUH CIETYIONINX KOMIIOHEHTOB
H,SO,,S0,,Ba*", eciu rpaBuMeTpuyeckoii popmoii cryxur BaSO, .

4. CKoJbKO rpaMMOB Cyib(aTa CBUHIIA OYJET NOTEPSHO NMPH MPOMBIBaHUH ocajka 200 mu
0,001 M pacrBopa ceproii kuciotei? (Ks=1,59-107).

5. PaccunTaiite rpaBuMmerpuueckuii pakrop npu onpenenenun PO, ecnu rpaBUMETpHUYECKON
dopmoii cnyxunu cnegyromue Bemectsa: Mg,P,0,,Zn,P,0,,Ca,(PO,), .

6. KakoBbl OyayT moTepu npu MPOMBIBAHUH OCaJIKa MOHOTHApATA OKcallaTa KaIbIIHs
(CaC,0, - H,0) 0,2 1 Bomm? (Ks(CaC,0, - H,0)=2,29-10"%).

7. PaccuuTaiite rpaBUMeTpHUUECKHil (pakTOp Mpu onpeaeaeHuH GTOPUI-UOHA MO CXEME:
F — CaF, —» CaSO,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

KakoBel OyayT noTepu npu NpoMbIBAHUH OCa/IKa MOHOTHAPATA OKCAlaTa KaabLHs
(CaC,0, - H,0) 0,2 1 0,001 1 oxcanara ammonus? (Ks(CaC,0, - H,0) =2,29-10°)
PaccuuTaiite rpaBumerpuueckuii paktop npu onpenesneHu Ca eciid TpaBUMETPUYECKON
dopmoit ciryxunu cnegyromue semectsa: CaO,CaSO,,CaCO;,CaC,0, .

Ckonpko MmunmiiuTpos 0,25 M pacTBopa okcajaTa aMMOHUS MOTPEOyeTCs Al OCAKICHHS
KaJIbIUsl U3 PACTBOPA, MOTy4yeHHOro 1pu pactBopenuu 0,7 r. kapOoHaTa Kalblus.
PaccuuTaiite rpaBuMeTprUeCKUil (PaKTOp pHU ONpEaeICHUH CIETYIOIINX KOMIIOHEHTOB
Fe, FeO, Fe,(SO,);, Fe,0,, ecin rpaBuMerpuueckoii popmoii cayxut Fe,0,.

CKOJIBKO MUJUTMIIUTPOB PaCTBOPA aMMHaKa MI0THOCTHIO 0,96 r/em’, cozepxaruero 2,5 %
aMMUaKa HY»KHO B35Th JJIsl OCAXKACHUS JKejle3a U3 pacTBOPA, MOIYYEHHOIO IIPU
pPacTBOpEHMH 1 T. )KeI€30aMMOHUIHBIX KBAaCLIOB ((NH 4)Fe(SO4 )2 -12H20)

PaccunTaiite rpaBuMeTpHUECKUil (PAKTOpP NP ONpEeICHIUH BEIIECTB IO CXEME:!

B,O, — K[BF,]; Ag — Ag,CrO,; K,0 — K,[PtCl]

CKonbKo rpamMMoB cymbdara Gapust (Ks=1-10"°) ocranercs 8 200 Mt pactBopa npu
OCKICHUH Oapusi SKBUBAJICHTHIM KOJMYECTBOM CEPHOUM KUCIOTHI? MOXKHO JIM CUUTATh
OCaXXJICHUE B ATHX YCJIOBUS MPAKTHUECKH ITOIHBIM.

Kakyio HaBecky 3epHa cieayeT B3SATh MJiA ONpENCNICHUs BIAXHOCTH 3€pHA, eCiH
JOIYCTUMOE COJIepKaHue BJIaru B 3epHe cocTaBisieT 4 %7

s ocaxxnenus cepedbpa nz 100 mut pactBopa, coaepxariero 0,3398 r nurpara cepedpa
u3pacxonosano 17 miu 0,1 M pactBopa cosissHON KUCIOTHL. BeruncnuTs KomyecTBo cepedpa
(B MOJISIX) OCTaBIIIEeCs B pacTBOPE.

Paccunraiite HaBecky MenHOro Kynopoca (CuSO, - 5H,0) nns onpeneneHus
KPUCTAJIIM3ALMOHHOMN BOJIBI.

Ocanoxk, conepxkammii 0,3 r kapOoHaTa KanbIws , IpoMbIT 300 mit Boael. [IpuHuMast, 4yto
MEX/y OCAJKOM U IIPOMBIBHOH JKHUIKOCTBIO YCIIEBAET YCTAHOBUTCS PAaBHOBECHE,
BBIUKCIIUTD MOTEPU OT PACTBOPHUMOCTH.

Kakyro HaBecKy 1aTyHH HYKHO B3SITh JUIsl OIIPE/IETICHUs 0JI0BA B BUJE TuoKcuaa?
(ConeprkaHue 0JI0Ba B JIATYHSX HE mpeBbImaet 6 %.)

Ocanoxk, conepxarmmii 0,3 r kapbonara kanbiws, npoMbeIT 300 M1 0,1 M pactBopa
kapOoHaTta aMmMoHus. [IpuHKUMas, 9TO MEXKIY 0CaIKOM U IMPOMBIBHOM KUJIKOCTHIO YCIIEBAET
YCTaHOBHTCS] pAaBHOBECHE, BEIYUCIIUTE TIOTEPU OT PACTBOPHMOCTH.

Kakyro HaBecky Tumorpadckoro crjaBa ciefyeT B3ATh s ONpeAeTIeHNs CBUHIIA B BU/IE
PbSQO,, npu ero cogepxanuu B uarepane 70-80 %?

CKOJIBKO TpaMMOB CEpHOM KUCIIOTHI COAEPKUTCS B 1 1 pacTBOpa, €Ciu MpH JeHCTBUU Ha
50,00 M1 ee pacTBOpoMm xJopuja 6apust moayueno 0,2626 cynbdara 6apus.

CKOJIBKO JIUCTHEB HY)KHO B3SITh JUIs ONPeJIEJIEHUS 30JbHOCTH, €CIIM OOBIYHO Macca OCTaTKa
nocine coxokenus He npesbimaet 0,1 % maccsl o6pasna?

KakoBa OyneT nmorepsi mpu NpoMbIBaHUU ocajika cyiabdara cBuHa 200 mi 0,01 M pactBopa
cynbdaTta aMMOHHS?

Kaxkyto HaBecky n3BectHska (CaCO,;)Hamo B3SITh AT ONIPEAeTCHNs KAIBIHS B BUIE

MoHoruzapara okcanata kaneiusa (CaC,0, - H,0) ¢ ucronp3oBaHneM B KauecTse

rpaBumerpuueckoit popmer CaO.
Kaxo# 00beM pacTBopa, B 1 1 KOTOpOro pacTBopeHo 35 I okcanaTa aMMOHHS
((NH 4)2 C,0O,- HZO) HOTpedyeTes Ul OCaKICHUS KallblMA, B BUJE OKCallaTa, U3 HABECKH

0,15 r anmarura - Caa(PO4 )2 -CaClL, .
Kakyro HaBecky m3BectHsika (CaCO,)Hamo B3ATh sl OTPEICTICHUS KaIbIIUs B BUJIC
MoHoruzapara okcanata kaneiusa (CaC,0, - H,O) ¢ ucnonb3oBaHueM B KauecTBe

rpaBumerpuueckoii popmsr CaSO,.

Brimaer i ocaiok XJiopuaa cepedpa mpu CMEIIeHUH PaBHBIX 00hEMOB PacTBOPOB,
MOJTy4eHHBIX TyTeM pazbasnenus 1 ma 0,01 M pacTBopoB HUTpaTa cepebpa u Xjiaopuaa
Kanus 1o oobema 1 1?
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PexomeHaIiy no BBINMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHOii paboTte

J1sl yCHEeIHOTO BBIITOJIHEHHSI 1 3aIUThI 1a00PaTOPHBIX pabOT pEKOMEHIYETC s
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETHUUECKUI MaTepual B KOHCIIEKTE JIEKLIUH U y4eOHBIX OCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEArEHTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011aCHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI [UIs AOIYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHoBHast TuTepaTypa
1. Anamutmueckas xumus (aHanuTuka). B 2 ka. Ka. 1. O0mue TeopeTnueckre OCHOBBI.
KadectBennslii ananus: yueonuk 11 By30B / FO. 4. Xaputonos. — 4-e usn., crep. - Mockaa:
Bricmras mikoia, 2008. — 615 c.
2. Anamutudeckas xumus (aHanmtrka). B 2 ka. K. 2. KonnyectBennslit ananmm3. ®u3uko-
XUMHUYECKHE (HHCTPYMEHTAIbHBIC) METO/IbI aHANIN3a: yueOHUK /ist By30B /HO.S1.
XapuToHOB. — 4-¢ u3., crep. - Mocksa: Breicmas mikona, 2008. — 559 c.

JlononHuTenbHas IUTEpaTypa

3. Kypc ananutnueckoit xumuu: yueOHuK 17151 By30B / U. K. LlutoBuu. - 9-e u3n., crepeortur. -
Cankr-IlerepOypr: Jlans, 2007. - 496 c.

4. Tuxynosa U1.B. IIpakTukyM 10 aHAIUTUYECKON XUMUU U PU3UKO-XUMUYECKUM METOAAM
aHanm3a : yuae6. mocodue ans By3os / U. B. Tukynosa, H. A. lllanoBanos, A. 1.
Aptemenko. - Mocksa: Briciias mkomna, 2006. - 208 c.

5. OcHoBbI aHaNUTHYECKOH XuMHH. [IpakTHueckoe pykoBOJCTBO : yueOHOe ocoOue s
By30B / Ilog pen. FO. A. 3omotoBa. - 2-e u3n., ucnp. - M.: Beicmas mkouna, 2003. - 463 c.

6. CnopaBoyHuK N0 aHanuTUdeckoi xumud [ Tekct]: cnpaBounoe u3ganue / FO. FO. Jlypeoe. - 6-
e u3., epepad. u AoI., penpuHT. - Mocksa: AmbsHc, 2013. - 448 c.

7. TI'paBumerpuueckuil (BecoBOil) aHAIU3 : METOANYECKHE YKa3aHUS K BBIIIOJIHEHUIO
nabopatopubix padot / C. ®. Jlanuna. - bparck : bpl'Y, 2014. - 38 c.

8. AmnanuTHueckas XuMus. 3aJja4ud U BOIPOCHI: METOANYECKHE YKa3aHHUsI K CAMOCTOSATEIbHOM
pabore / C. ®. Jlanuna. - bparck: bpl'Y, 2014. - 72 ¢

KoHTpoJibHBIE BOIPOCHI /Il CAaMOITPOBEPKHU

1. B uewm 3akitoyaeTcs CyIIHOCTh TPaBUMETPUYECKOT0 MeTo1a. HazoBuTe ero TOCTOMHCTBA U

HEJIOCTATKHU.

[lepeuncirute OCHOBHBIE OllEpallMy I'PAaBUMETPUUECKOTO aHAJIN3a B IOPSAJIKE UX BBIITOJIHEHHUS.

Kaxkue hakTopbl BIUSAIOT HA BETUYHMHY HABECKH aHATM3UPYEMOTO BelecTBa?

[TpuBenute hopMyny s pacdeTa BETUYHHBI HABECKHU.

HazoBute npumepHbIi HHTEPBAT TOMYCTUMOM BEJIMUYMHBI HABECKH B 3aBUCHMOCTH OT

CTPYKTYpPHBI OCaJKa.

HazoBute 0cHOBHBIE CTTOCOOBI TPAaBUMETPUUYECKUX OTPEICTICHUH.

B 4ewm 3akirogaercs CylnHOCTh METO/I0B OTTOHKH (IIPSIMOTO KOCBEHHOTO) U METO/1a OCAXKIACHHUS.

B xakoMm ciyuae ocak/IeHHe CYUTAETCS TPAKTUYECKU TTOTHBIM?

Kak paccunTtheIBatoT HEOOXOIMMOE KOJIMUYECTBO OCAAUTENS?

10. 3auem nmpuMeHsIOT N30BITOK ocaauTens? Kak BIMSIOT CBOWCTBA OCATUTEIIS HA BETMUUHY
u30bITKa OcaauTens?

11. Yro Takoe ocaxaaemas popma, kakue TpeOOBaHUS K HEH IPUMEHSIOTCS?

12. Yro Takoe OTHOCUTENHHOE MIePECHIIIeHEe pacTBopa?

13. Kak yciioBUs OCKICHHS BIHSIOT Ha CTPYKTYPY Ocaaka?

14. VYcnoBus oOpa3oBaHUs ¥ CBONCTBA KPUCTATUIMYECKUX OCAIKOB.

15. VcnoBus o6pa3oBaHuUs U CBOMCTBA aMOP(HBIX OCAIKOB.

16. Kakosa 1ienp npombiBanus ocaaka? Kakue npuemMsl IpOMBIBaHHSI CYIIECTBYIOT?

arwN

©CoNe
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17. Kak paccuurtarh MoTepu Npu MPOMBIBAHUHU OcaKa?

18. Uem pykoBOACTBYIOTCS IpH BeIOOpE (huiabTpa?

19. Yem pykoBOJCTBYIOTCS IIPU BBIOOPE IPOMBIBHOM KHUIKOCTH 11 IPOMBIBAHHSI OCAKOB,
KPUCTATHYECKUX U aMOP(HBIX?

20. Ha3zoBuTe OCHOBHBIE BUIbl COOCAXK/IEHUS U CLIOCOOBI YMEHBIIEHUS €r0 BIMSHUS Ha Pe3yJIbTaThl
aHamm3a.

21. Yto Ttakoe BecoBas (rpaBUMeTprUecKas) Gopma, Kakue TpeOOBaHUS K HEH MPEIbIBISIOTCS?

22. Yto TaKoe rpaBUMETPUUYECKHI (HaKTOp, KaK OH pacCUUTHIBACTCS?

23. ChopmynupyiiTe NpUBUIIO IPOU3BEICHUS PACTBOPUMOCTH, NOSICHUTE HA KOHKPETHOM
npuMepe.

24. BnusHuEe KOHLEHTpAMKU OJJHOMMEHHBIX HOHOB Ha PACTBOPHUMOCTb OCAJIKA.

25. BnusHue «coneBoro 3pQexTa» Ha paCTBOPUMOCTh OCAJIKA.

26. BnusHue TeMiepaTypsl U IPUPOJIbl PACTBOPUTENS HA PACTBOPUMOCTH OCAJIKA.

27. BnusHuE KOHLEHTPAIIMH HOHOB BOJOPO/ia HAa PACTBOPHUMOCTH MAJIO PAaCTBOPUMBIX
THJIPOKCHUJIOB.

28. BnusHuE KOHLIEHTPAIMK HOHOB BOJOPOIa HAa pACTBOPHUMOCTb MAJIO PACTBOPUMBIX COJIEH
CIa0BIX.

29. BnusHuE KOHLIEHTPAIMK HOHOB BOJOPOIa HAa pACTBOPHUMOCTH MAJIO PAaCTBOPUMBIX COJIEH
CHJIBHBIX KHCJIOT.

30. IMosicHuTe YTO TaKOE MACKHPOBKA XUMHUYECKOU peakuuu. [Ipumepsr.

JlabopaTopnasi paGora Ne6. TurpumeTpuyeckuii aHaus.

! !CJ'H: [236OTBIZ 3aKPCINVICHUC TCOPCTUUCCKUX OCHOB TUTPUMCTPHICCKOI'O aHaJInM3a; OCBOCHUC
MCTOJHUKHU BBIYMCIICHUI B TUTPUMCTPUYICCKOM aHAJIM3EC, HpI/IO6p€T€HI/I€ HaBBIKOB BBIIIOJIHCHU A
O6H_[I/IX onepauﬂﬁ B TUTPUMCTPUICCKOM aHAJIM3C.

3amaHue:
1. TIpuroToBUTH PaCTBOPHI ISl THATPUMETPUUYECKOTO aHATIM3a METOIOM pa30aBlICeHUS —

pacTBOp CepHOU KUCIOTHI C (1/ 2 Hy504)=0,1 MOJIB/ZIM>, METOIOM TOYHO} HABECKH PACTBOP

terpaGopara narpus C (1/ »Na,B,0;) =0,1 MOJIB/ M.

2. YCTaHOBUTH TOUHYIO KOHIIEHTPAIIMIO PACTBOPA CEPHOM KUCIOTHI 110 CTAHAAPTHOMY
pacTBOpy TeTpabopaTa HaTPHS.

3. OnpenenuTs Maccy THAPOKCHAA HATPUS B KOHTPOIBHOM PAacTBOPE.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJBKO MOCTIe U3YYECHHUS! TEOPETHUECKUX CBEIICHHUH
U TIIATENbHON MPOPaOOTKH METOAUKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIECIYIOIIUX ITAIOB:
- 00cy»kaeHue 1abopaTopHO pabOTHI U MOJTyYEHHE AOMYCKa JJIS BBIIOJHEHHUS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3aIIUTa J1JA0OpaTOPHOU PabOThI

®dopma OTYETHOCTH

PesynmpTarthl m1a00OpaTOpHOTO SKCHEpUMEHTa OQOPMIISIOTCS B BHae oTdera. OTUET NOJIKEH
BKIIIOUATh: ATy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; Iedb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUA; OKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEIACHHBIX XHMHUYECKUX PEAaKIUi; BBIBOJABI IO
nabopaTopHoi pabdore.

3aJIaHI/I5[ JUISL CAaMOCTOSITEILHOMN Da6OTBI:
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10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Ha HeitTpanu3zanuio pacTBopa, CoOAEpKaiiero 5,25 r KUCIOThI, U3pACX0I0BaHO 25 MI 2 H
pacTBopa menouu. PaccunrainTe 3KBUBAJIIEHT KUCIIOTHI.
Kaxkoe xonnuecTBO MEIHOTO Kynopoca (CUSO4 -5H 2O) U CKOJIBKO BOJBI HEOOXOIUMO B3STh

JUIsl IPUTOTOBIIEHUS 2- KT 5% pacTBopa.

Ha neittpanuzanuto 15 mi pactBopa, cojieprKaiiero B OqHoM JauTpe 12 r mienoyu,
u3pacxonoBano 20 mi 0,25 H pacTBOpa KUCIOTHI. PaccunTtaiite SKBUBAJICHT IICJIOYH.
CKOJIbKO TPaMMOB CEPHHUCTOI0 HaTpusi MOTPeOyeTCsl ISl MPUTOTOBICHUS S-TU JTUTPOB 8%
pactBopa mioTHOCTH 1,075 r/mi.

Kaxoe komuectso MeHoro kyrnopoca (CuSO, -5H,0) 1 ckombko Bosisl HEOGXOIMMO B3STh

Juist puroToBiieHus 1- xr 5% pactBopa.

Kakoe xonnuecTBO a30THOKHUCIOTO HATpHs Halo B3ATh it npurorosieHus 300 miu 0,2 m
pacTtBopa?

Cxonbko Bozbl Haj0 npudaButh k 200 M 20% pactBopa (m1oTHOCcTh 1,14 /M), 4TOOBI
HOJXY4YUTb 5% P-p CEPHON KUCIIOTHI.

Ha neittpanuzanuto 20 M pacTBopa, CoJiepKailero B 0JHOM JauTpe 12 r mienoyu,
u3pacxonosano 24 miu 0,25 H pacTBopa KucioThl. Paccunraiite MOJISIpHYIO Maccy
SKBHBAJICHTA IIEJIOYH.

Kaxoit % KOHIIEHTpaIuy MOJIy4UTCs a30THas KucioTa, ecii K 200 mit 32 % KucinoTsl
(utotHOCTH 1,2 T/™MuT) iprbaBuTh 1000 MIT BOABI,

CkosbpKo TpaMMOB KapOoHaTa Hatpus cogepxurcs B 500 mut 0,25 v pacTBopa.

CkonbKo MII 2 H. pacTBOpa CepHON KUCIOTHI moTpedyercs A npurotosiaeHus 500 ma 0,5 v
pacTBopa.

Cxonpko Boabl Hajo npudasuth k 100 mi 20% p-pa (miotHocTs 1,14 1/MIT), 4TOOBI
HOJIY4YUTh 5% P-p CEPHOHN KUCIIOTHI.

Ha nefitpanmmu3anuto 40 mu p-pa menouu norpedosanoch 24 mut 0,5 H pacTBoOpa cepHOit
kucaoThl. KakoBa HOpMabHOCTD LIEJIOYH.

Kaxkoi1 % KOHUEHTpauuu noJiyuuTcst a30THas kuciaota, eciau K 500 mi 32 % KucnoTel
(mmotHOCTH 1,2 1/™Mi) ipubaButh 1000 M1 BOJIBL

Ha neifrpanuzanuio p-pa, cogepamiero 2,25 r KUCIOThI, U3pacX00BaHO 25 M 2 H
pacTBopa 1menouu. PaccunTaiite SKBUBaJIEHT KUCIIOTHI.

Mo kakoro o6beMa Hajo pazdaButs 500 mi 20 % pacTBOpa XJIOPUCTOTrO HATPUs (TNIOTHOCTH
1,152 r/mm), utoOb1 momyuuts 4,5 % p-p.

Cxonpko mi 0,125 H cepHOI KHCTOTHI TOTpeOyeTcs sl HEUTpallu3aluy pacTBopa,
coziepskauiero 16 r rugpokcuia HaTpus.

Nmeercs 2 H p-p CEpHOI KHUCIIOTHI, CAEAYET NPUTOTOBUTH U3 Hero 1 autp 0,25 H pacTBop.
PaccuunraiitTe HOpMaJIBHOCTD COJISTHOM KUCIOTHI, coaepskaiieit 36,5 % xkucmotst (Tt 1,18
/M),

Cxonbko Bozibl Haj0 pudaButh K 200 M 20% pacTtBopa (moTHocTs 1,14 /M), 4T00B!
NOJIy4uThb 5% p-p CEPHOM KUCIOTHI.

Hns meittpanuzaruu 30m 0,1 H pacTBOpa 1menoun norpedoBasiocs 12 M pactBopa
KHUCJIOTBIL. ONpeaenuTb HOPMadbHOCTh KUCTIOTBHI.

CKOJIBKO MJI KOHIIEHTPUPOBAHHOM COJISTHOM KucaoThI (Tt 1,19 r/mit), conepsxkareii 38 %
KHUCTIOTHI, HY’)KHO B3ATh Ul IPUTOTOBIIEHUS | uTpa 2 H pacTBopa.

Jonst meitrrpanuzaruu 20 mut 0,1 H pacTBOpa KUCIOTH TOTPEOOBAIOCH § MJI pacTBOpa €IKOTO
HaTpa. CKOJIBKO Ip €KOr0 HaTpa COAEpKUTCs B 1 1 pacTBopa.

CKOJIBKO MJI KOHIIEHTPUPOBAHHOM COJISTHOM KUCIoTHI (Tt 1,19 1/mit), conepikareii 38 %
KHUCTIOTHI, HY’)KHO B3ATh Ui IpUroToBieHus 2 nutpa 0,2 H pacTBopa.

s meitrpanuzaruu 25 v 0,1 H pacTBopa KUcI0Th ToTpedoBanock 10 M pacTBopa
eakoro Hatpa. CKOJIBKO I'p €KOr0 HaTpa coJiepkuTcs B 1 11 pacTBopa.

CKOJIBKO MJI KOHIICHTPUPOBAHHOM COJISTHOM KUCTOTHI (1. 1,19 1/Mit), conepxaieit 38 %
KHCJIOTBI, HY’)KHO B35Th Jutsl mpuroTtoBiienust 0,5 mutpa 0,2 H pacTBopa.

Cxkonbko Mt 96 % cepHOI KUCIOTHI IIIOTHOCTHIO 1,84 T/MIT HYXKHO B3SITh 7S
MIPUTOTOBJIEHUS OJTHOTO JUTpa 1 H pacTBopa?

Ckobko BoibI Ha/10 100aBuTh K 100 mMi1 1 H. pacTBopa uTo6s! OAyuuTh 0,05 H p-p?
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PexomeH1aI1y 0 BBIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHoii pabot

J1J1g yCcTienHOTo BBIMOJIHEHUS U 3aIIUTHI JAOOPAaTOPHBIX pabOT PEKOMEHyeTCs
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3YyYUTh TEOPETUYECKUI MaTepuall B KOHCIIEKTE JICKIINI U yueOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, ITPOYKTOB PEAKLIMI; X MMUUECKOH MOCYy 101 U
000py/0BaHNEM; METOJUKAMHU ITPOBECHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYyCKa K paboTe;
1) YCTHO MOJTOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOH
paboTHI.

OcHoBHast TuTepaTypa
1. Anamutmueckas xumus (aHanuTuka). B 2 ka. Ka. 1. O0mue TeopeTnueckre OCHOBBI.
KadectBennslii ananus: yueonuk st By30B / FO. . Xaputonos. — 4-e usn., crep. - Mockaa:
Bricmras mikoia, 2008. — 615 c.
2. Anamutudeckas xumus (aHanmtrka). B 2 ka. K. 2. KonnyectBennslit ananmm3. ®u3uko-
XUMHUYECKHE (HHCTPYMEHTAIbHBIC) METO/IbI aHANIN3a: yueOHUK /ist By30B /HO.S1.
XapuToHOB. — 4-¢ u3., crep. - Mocksa: Breicmias mikona, 2008. — 559 c.

JlononHuTenbHas IUTEpaTypa

3. Kypc ananutnueckoit xumuu: yueOHuK 17151 By30B / U. K. LlutoBuu. - 9-e u3n., crepeorur. -
Cankr-IlerepOypr: Jlans, 2007. - 496 c.

4. Tuxynosa U1.B. IIpakTukyM 10 aHAIUTUYECKON XUMUU U (PU3UKO-XUMUYECKUM METOAAM
aHanm3a : yue6. mocodue ans By3os / U. B. Tukynosa, H. A. llanoBanos, A. 1.
Aptemenko. - Mocksa: Briciias mkomna, 2006. - 208 c.

5. OcHoBbI aHaNMUTHYECKOH XuMKH. [IpakTHUeckoe pyKoBOJCTBO : yueOHOe mocodue ais
By30B /[lox pex. 0. A. 3onoToBa. - 2-¢ u3a., ucrp. - M.: Beiciras mxkona, 2003. - 463 c.

6. CnopaBoyHHK MO aHanuTUYeckoi xumui [ Tekcr]: cnpaBounoe u3ganue / FO. FO. Jlypeoe. - 6-
e u3., epepad. u AoI., penpuHT. - Mocksa: AmbsHc, 2013. - 448 c.

7. TutpumeTpHuecKuil aHanu3 (KUCIOTHO-OCHOBHOE TUTPOBAHUE): METOJUUECKUE YKA3aHUS K
BBITTOJTHEHHTO JTabopaTopHbIx padot / C. ®. JlanmHa. - bparck: bpl'Y, 2015. - 48 c.

8. AmnanuTHueckas XuMus. 3aJja4ud U BOIPOCHI: METOANYECKHE YKa3aHHUsI K CAMOCTOSATEIbHOM
pabore / C. ®. Jlanuna. - bparck: bpl'Y, 2014. - 72 ¢

KoHTpoIbHBIE BOIPOCHI JIJIsl CaMONIPOBEPKHU

1. Tutpumerpuueckuii ananus. TpeboBaHUs K peaKIUsIM, IPUMEHSIEMBIM B TUTPUMETPUIECKOM
aHam3a.

Knaccudukanus MeTo10B THUTPUMETPUIECKOTO aHATH3A.

Beranciienusi B TATPUMETPUIECKOM METO/IE.

KpuBblie TUTpOBaHHUS.

MeToa KHCIOTHO-OCHOBHOTO TUTpOBaHHs. OOmIast XapaKTepUCTHKA.

Teopust UHAUKATOPOB.

[TocTpoeHne KPUBBIX TUTPOBAHHUS B METO/I€ KUCIOTHO-OCHOBHOTO TUTPOBAHHUS.
Byddepnoe nelictrue.

Metoas! ocaxkaenus. OO1iast XapakTepuCTHKA.

10 Cnioco0w1 pukcupoBanus TO B MeTOAe 0OCAAUTETHLHOTO TUTPOBAHUS.

©CoNoORWN
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22
23
24
25

[TocTpoeHnE KPUBBIX TUTPOBAHUS B METOZAE OCAAUTEILHOTO TUTPOBAHUS.

Metoap! koMIIekooOpa3oBanus. O0Ias XapakTepUCTHKA.

Cnoco6n1 pukcupoBanust TD B METOIE KOMITJIEKOMETPHUIECKOTO TUTPOBAHHS.
ITocTpoeHne KpUBBIX TUTPOBAHUS B METOJE KOMIIJIEKOMETPUYECKOTO TUTPOBAHUS.
Mertonbl okucieHus-BoccTaHoBiIeHUs . O01as XapakTepUCTHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHLIAAIBI.

HanpaiieHust OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

BiisiHue KOHUEHTpalui peareHTOB Ha X0/ peaKUUi OKUCICHUA-BOCCTAaHOBIICHUS.
Bnusinue peakuuu cpelibl Ha X0/ peaKUi OKUCIICHUA-BOCCTAHOBIICHUS.

Crioco6s1 puxcupoBanust TD B METOZE OKUCTUTENFHO-BOCCTAHOBUTEIIEHOTO TUTPOBAHMUS.

. Mepnas nocyna u npaBuia paboTbl ¢ MEpPHOW MOCYI0M.

. PactBopbl. CriocoObI BbIpaXeHUs: KOHIIEHTPALUi pacTBOPOB.

. CrocoOsbI IMPUTOTOBJICHUSA CTAHAAPTHBIX U TUTPOBAHHLIX PaCTBOPOB.

. Urto Takoe SKBHBAJICHT BEIIECTBA, Macca SKBHUBajeHTa BellecTa. Kak onpenensercs.

HOCTpOGHI/Ie KPHUBBIX TUTPOBAHHUA B MECTOAC OKHUCIUTCIIbHO-BOCCTAHOBUTEIIBHOT'O TUTPOBAHMS.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 1O JIUCHUIIJIMHE

NndopmannonHo-kommynukaTuBHble TexHosnoruu (MKT) ucnons3yrores mis:
- IOJTy4yeHHe UHPOPMALIUU TPH MTOATOTOBKE K 3aHATHUSAM;

- CO3J]aHMe NMPE3EHTAMOHHOTO COIIPOBOXKICHUS 3aHATUH;

- pabOTHI B AJIEKTPOHHON UHPOPMALIMOHHOM cpefe.

CranznapTHOE JIMLEH3UOHHOE IPOrpaMMHOE 00eCTIeUeHHeE:
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- OC Windows 7 Professional;
- Microsoft Office 2007 Russian Academic OPEN Ng Level,
- AuTHBHpYyCHOE IporpamMmuoe obecrieueHue Kaspersky Security

PL Table- 310 MHOrodyHKIMOHATbHAS TMEPUOIUYECKAs CHCTEMa 3JIEMEHTOB, JydIlas
peanuzauus nepuoadueckord cucrembl Ha PC, mo3Bossiomas MojydyaTh HMCYEPIIBIBAIOILYIO

uHpopmaruo 00 asnemeHTax (O6osiee 20 THUIOB MAaHHBIX O KaKJIOM XHUMHYECKOM JJIEMEHTE), U

BCTpOCHHBIfI XUMHYECKHI KaJIbKYJIATOP, HOSBOHSIIOH_II/Iﬁ MIHOBCHHO YpPaBHUBATb XHMHUUYCCKHC

peaxiuu J1I000i CIOKHOCTH, PeliaTh XUMUYECKUE 3a/1a4H.

[Iporpamma BKIItOYaeT B ceOs psiji TOTOJIHUTEIBHBIX BO3MOXHOCTEH, B TOM YHUCIIE TOCTPOCHHE
rpauKoB MO CBOICTBAM XMMHUYECKUX 3JE€MEHTOB, BO3MOKHOCTh OTOOpa)KeHUs psia XUMHUYECKON
AKTUBHOCTH METAJIJIOB, MPEACTaBICHUE MEPHOAMYECKONW CHCTeMbl B Oozee yeM 20 pazauyuHBIX
BUJIaX, MHCTPYMEHT ISl IEPEBOJIA TEMIIEPATYP U3 OJHOU IIKAJIbI B IPYTUE U JP.

11. OMUCAHME MATEPHUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCIUITIJIMHE

Buo

3AHAmMUA
(JIx, JIP, CP)

Haumenosanue
ayoumopuu

Ilepeuens ocnosnozo odopyoosanus

Ne JIP

1

2

3

JIk

JlexunonHas
ayIUTOPpHUS

Hoyt6yk hp, BugeonpoexTop Acer

JIP

JlaGopaTtopust
AHAITUTUYECKOU
XUMHH

Cymmnbhelii mkad, Tun CHOJI-
3,5.3,5.3,5/3-U3 350°C; mydensuas
reub, Tl CHOJI 1.6.2.0.0.8/9-M1 2,5
kBT, 900°C;

BCTPSIXUBATEIb JUIS KOJIO
naboparopusiii LPAN laboratory
shaker type 358S;

Beckl BJIKT-160r 4 knacc; Bechbl
snextponHsie BJITD-500; Bechl
aganutuueckue BJIP-200 2 knacc;
Bechl AnekTpoHHsle SHIMADZU
AX120 1 xiacc;
ANEeKTpOHArpeBaTeNbHbIC MITUTKU
3I14/-1.0/220B 1000 Br;
akBaauctTisiTop AD-10MO Tromenn
Menvko; mkad BeiTsxHON [11B2-3
cron CT®-3; cton CTD-2; cron CTX-
3

CP

Y3 Ne 1, U3Ne 2

O6opynosanue 15-CPU 5000/RAM
2Gb/HDD ( monuTop TFT 19 LG
1953S-SF); mpuntep HP Laserjet
P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJAEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA MO JTUCIUIIJIIMHE

1. Omnucanue GoH/Ia OIICHOYHBIX CPEICTB (TIACTIOPT)

Ne
Kommner DJIeMeHT DOC
Tema
eH KOMIIETeHIIH U
1010
[1K-2 BIIQJICHUEM METOJIaMHu 0TOOpa 1. KauecTBeHHEINA U DK3aMeHAI[MOHHEIE
po0 ¥ MPOBEICHHUS XUMHKO- KOJIMYCCTBEHHBIN aHAIN3 Borpockr 1.1 - 1.10
AHATMTUYECKOTO aHaIN3a HEOPTraHUYECKUX U
BPEAHBIX BHIOPOCOB B OpPraHUYECKUX COCTUHEHHUI..
OKpYy»Karolllyro cpeny, 5 2.OCHOBBI XEeMOMETPHKH. DK3aMEeHaIMOHHBIN
reOXMMHYECKHUX MCCIeIOBAHUM, Borpocst 2.1 — 2.5
00paboTKH, aHATN3a U CHHTE3a
HpomBOHCTBevHHOﬁ’ TOJICBOH 11 3.06mue MeTozs! 1 DK3aMEHALMOHHBIE
11a00PaTOPHOI SKOMOTHIECKOHR | orepariii XMMUYECKOTO Borpock 3.1 — 3.5
nH(pOpMaLIUU, METOIAMH AHANIA3A.
COCTABICHUA SKOJOTUICCKUX U | 4 KayecTBeHHBIH DK3aMeHALMOHHEIE
TEXHOTEHHBIX KapT, cOopa, XUMUYECKMI aHaIIH3. Borpocsl 4.1 — 4.3
00paboTKH, CHCTEeMaTH3aI1H,
aHanu3a HHGOpMALH, 5.KonuuecTBeHHBIN DK3aMeHAaIlMOHHbBIE
(bopmuposanns 6as JIAHHBIX XUMHUYECKUN aHaTH3 Bonpockl 5.1 —5.33
3arpsi3HEHUS OKpY Karolei
Cpelibl, METOJIaMU OIICHKU
BO3JICHCTBUS Ha OKPYKAIOIIYIO
cpeny, BBISIBISATH UCTOUHHKH,
BUJIBI U MACIITAOBI
TEXHOT€HHOT'O BO3JCHCTBUS
2. JK3aMeHaAIHOHHBIE BOMPOCHI
KoMmnerenuun Ne n
Ne 3K3AMEHAIIMOHHBIE BOITPOCHI HaUMEHOBAH
n/n K ue
oa OHpeHeﬂeHHe TeMbI
1 2 3 4 5
BJIa/ICHUEM METOJIaMU 1.1 XumuuecKkuii aHAITM3 ¥ aHAJUTHYeCKast xumust | 1.
otOopa npod u Kak Hayka. CTpyKTypa COBPEMEHHOM KauecTBeHHBI
HK_ HpOBeI[CHI/Iﬂ XUMHUKO- AHATUTUYECKON XUMHUH. I‘/’I u
2 AHAIHTHIECKOrO 1.2 3aKkoHBI U TEOPHH, JISKAILIUE B OCHOBE KOIHYECTREH
aHATH3a BpeHHLIX AHAJIMTHYCCKOHU XUMUHU. HpaBI/UIO " CJICACTBHUA U3 HI)H\/II AHATI3
3aKOHOB CTEPEOXUMHUH. 3aKOHBI COXPAHEHHS MACChI
BEIOPOCOB B HEOpraHuyec
1. OKPYKAOIIYIO Cpeay, A .| KHX |
1.3 Mepnas nocya v npasuiia paboTbl ¢ MEpHOI
F€OXUMHUUYECKHUX THOCY 0. OpraHUYECKU
HMCCIICIOBAHMI, 1.4 Xumuyeckas 1mocyza crocoObl OATOTOBKH X
00paboTKH, aHau3a " XMMHYECKOMH TTOCY/IBI. COEIMHEHUH.
CHUHTE3a 1.5 XumMmudeckue peakTHBBI U X KIacCU(UKAIUS.
IIPOU3BOJACTBEHHOM, 1.6 AnanmuTudeckue U TEXHUYECKUE BECHI.
MOJIEBOI 1 TexHuKa B3BEIINBAHKS HA AHATTUTUYCCKUAX BECaXx.
11aGopaTOPHOIL 1.7 OCHOBHLICV THIBl PEaKLIUH, UCIOJIb3YyEMBIX B
3KOJ‘IOFH‘I€CKOI71 AHAJIMTHYCCKON XUMUHU.
1.8 Ananutuuyeckue NpU3HAKU BEIIECTB U
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uHpopManuy,
METOJIaMU COCTaBJICHHS
AKOJIOTMYECKUX U
TEXHOTCHHBIX KapT,
coopa, o6paboTkH,
CUCTEMAaTH3AaIIHH,
aHanu3a uHpopMalnu,
dbopmupoBanus 6a3
JAHHBIX 3arpsi3HEHUs
OKpY>Karolleu Cpebl,
METOJIaMU OLIEHKH
BO3JECHUCTBUS HA
OKPY>KaIOIIYIO CpeLy,
BBISIBJISITH HCTOYHUKH,
BUJIBI U MACIITA0BI
TEXHOTCHHOTO
BO3/ICUCTBUA

AHATTUTHYCCKHE PEaKITHH.

1.9 Tunsl aHATUTUYECKUX PEAKIUN U PEarcHTOB.
1.10 XapakTepUCTUKA  YyBCTBUTEIBHOCTH
AHAIMTUYECKUX peaKIUi

2.1 TlorpemHocTH (OMIHOKH) 2.OCHOBBI
KOJIMYCCTBCHHOI'O aHaJIn3a. XEMOMETPUKH
2.2 BpruucieHus B KOJTUYECTBEHHOM aHAIIN3eE.

2.3 OOpaboTka pe3ynpTaTOB aHAIIN3A.

2.4 MeTpoJorHYecKue XapaKTePUCTHKU

KOJIMYECTBEHHOTO aHAJN3a.

2.5 3navamnme nudpsl. [lpaBuna okpyrieHmus.

3.1 O16op mpob: OCHOBHBIE TOHSTHSL. 3.00mue

3.2 Ot60p mpoO raz3os.. METOJIbI U

3.3 O160p npoO TBEPABIX BEMIECTB. oTeparuu

3.4 OT60p TPOO KUIKOCTEH. XEMHUECKOTO
3.5 IloaroToBka BeIIeCTBa K aHAIU3Y P —

4.1 KauecTtBeHHbIN aHann3. O0me
MOJIOKEHUS.

4.2 AnanmuTtnueckas kiaccuduranms
KaTHOHOB TI0 TPYIIIaM.

4.3 AnanuTtndeckas KiaccupuKanms
AHUOHOB I10 TPYTIIIaM.

4. KayecTtBeH
HBII
XUMHYECKHUH
aHaJuns3.

5.1 CymHoCTh TpaBUMETPUIECKOTO

(BecoBoro) aHaamsa.

5.2 Kimaccudukaiust METOOB aHAITK3a.

5.3 TlonsATHE BECOBOI U OcakaaeMoit

(dhopmebl. TpeOoBaHHUs K BECOBOW U

ocakaaeMoit opmam.

5.4 PacueTsl B BECOBOM aHaIM3eE.

5.5 BiusiHEEe MOHOB Ha PACTBOPUMOCTB OCAIKa,
COJepKaIero OJHOMMEHHBIE HOHBI.

5.6 BnusiHuEe NOCTOPOHHUX 3JIEKTPOJIMTOB Ha
PacTBOpUMOCTH Ocajika (CoieBoi P PeKT).

5.7 BnusiHue TeMnepatypbsl M IPAPOIBI
pacTBOpPUTENSI HA PACTBOPUMOCTD OCAJIKa.

5.8 BrnusHue nporeccoB KOMIIIEKCOOOpa30BaHUs
Ha pacTBOPUMOCTH OCaKa.

5.9 YcnoBus o0pazoBaHus U CBOWCTBA
KPUCTAIMYECKUX OCa/IKOB.

5.10 YcnoBus o0pa3oBaHus U CBOMCTBAa aMOP(HHBIX
0CaJIKOB.

5.11 Turpumerpudeckuii aHanmms. TpedoBaHHS K
peaKusM, MPUMEHSIEMbIM B THTPUMETPHUECKOM
aHaJMs3a.

5.12 Knaccudukanust METo10B
TUTPUMETPUYECKOTO aHAIIN3A.

5.13 Beluncnenus B TATPUMETPHIECKOM METOJIE.
5.14 KpuBsie TUTpOBaHUS.

5.15 Metoz KUCIOTHO-OCHOBHOTO TUTPOBAHUSL.
OO6mrast XxapaKkTepUCTHKA.

5.16 Teopust ”HIUKATOPOB.

5.17 IlocTpoeHune KpUBBIX TUTPOBAHMS B METOJIE
KHCIIOTHO-OCHOBHOTO TUTPOBaHUSI.

5.18 byddepnoe netictaue.

5.19 Metoas! ocaxkaenusi. O0mas xapaKTeprUCTHKA.
5.20 Cnoco6s! puxcupoBanus TO B MeToze
0CaIUTENFHOTO TUTPOBAHMSL.

5.21 IlocTpoeHue KpUBBIX TUTPOBAHUS B METOJIE
0CaJNTEILHOIO TUTPOBAHUSI.

5.Konuyects
CHHBIN
XUMHUYECKUI
aHaIu3
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5.22 Metozs! koMIiekooOpa3oBanus. O01mast
XapaKTEePUCTHKA.

5.23 Croco0sl ukcupoBanus TO B MeTo/Ie
KOMIUIEKOMETPHYECKOTO TUTPOBAHMSL.

5.24 TlocTpoeHue KPUBBIX TUTPOBAHUS B METOIC
KOMILJICKOMETPHUIECKOTO TUTPOBAHHS.

5.25 MeTtozs! OKHCTIeHHsI-BOCCTaHOBIeHNA. OOIas
XapaKTepHUCTHKA.

5.26 OKUCAUTENHbHO-BOCCTAHOBUTEIBHBIC
MTOTEHIINATBI.

5.27 HanpaBieHUsS OKACTUTEIIBHO-
BOCCTaHOBHUTEIILHBIX PEaKIIUH.

5.28 BiusHue KOHIICHTpAUi peareHTOB Ha X0/
peakuuii OKHCICHU-BOCCTAaHOBIICHUSI.

5.29 BnusHue peakuu cpeapl Ha X0 peaKIui
OKHCJIEHUSA-BOCCTAHOBIICHMUSL.

5.30 Crioco6w1 pukcupoBanus TO B MeTOE
OKHCJIUTEIIEHO-BOCCTAHOBUTEILHOTO TUTPOBAHMSL.
5.31 IlocTpoeHue KPHBBIX TUTPOBAHHUS B METOJC
OKHUCIIUTEIEHO-BOCCTAHOBUTEIIFHOTO TUTPOBAHUS.
5.32 PactBopsl. CrtocoOB!I BRIpayKEHUS
KOHUEHTpALXK pacTBOPOB.

5.33 Crioco0BI IPUTOTOBIIEHUS CTaHAAPTHBIX

Y TUTPOBAHHEIX PACTBOPOB.

34




3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IlokazaTenu Ounenka Kpurepun
3HATh OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(/IK-2): ocHOBHBIE IIOHATUS U TEOPETHUCCKHE 1 ri1y6oKkue 3HAHNA NPOrPaMMHOTo
) . MaTtepuajia, 3HaHUC OCHOBHOU U
3aKOHbl AHATUTUYECKOU XUMUU; TE€ U METObI N .
o JONOJIHUTCIIbHOU JIUTCPATYPBI;
aHaJIM3a; OCHOBBI CTATUCTUYIECKOM 00pabOTKH [OCTEI0BATENBHO H Y€TKO OTBEIAET Ha
PE3YyIbTaTOB aHajlIuW3a; IIpaBujla H IIPHEMBL OTJIUIHO BOIIPOCHI OMJIETa U IOTIOJIHUTEIbHbIC
BBITTIOJTHEHUA na60paT0pH0r0 XUMHYECKOTO BOIIPOCHL; YBEPEHHO OPUCHTHUPYCTCH B
3KCIIEPHMEHTA. MPOOJIEMHBIX CUTYalUsIX; AEMOHCTPUPYET
MeTh CcocoOHOCTh IPUMEHSATH TEOPETHUIECKIE
y SHaHWA OJI1 aHAJIN3a TPaAKTHICCKUX
(7IK-2): 000CHOBAaHHO OCYIIECTBIIATH BBHIOOD cHTYaIHit
METOAAa W METOAWKH aHalin3a; IPOBOIUTH
KAQUECTBEHHBIA M KOJUYECTBEHHBLIA aHaIN3 OOyuaromuiics MOKa3bIBaeT MONHOE 3HAHUE
BEILlECTBA XUMHUYECCKUMUA MCTO):[aMI/I; MMporpaMMHOT0 MaTcpuajia, OCHOBHOU 1
I[OHOHHHTCHLHOﬁ JIMTEpATYphbI; JacT
o0pabaTeiBaTh M TPEJCTABIATH PE3YJIbTAThI
TMOJIHBIC OTBETHI HA TCOPCTUYCCKHUC
aHajmsa B COOTBETCTBUU ¢ BOIPOCHL ounera u JOITIOJITHUTCIIbHBIC
MCTPOJIOTHYCCKUMU Tpe6OBaHI/I${MI/I; BOIIPOCHI, IOIIyCKasi HEKOTOPBIE
HCIIOJB30BaTh CIIPABOYHYIO JIMTEPATYPY IIO Xxopouio HETOYHOCTH; IPAaBUIBHO IIPUMEHSIET
aHaHHTquCKOﬁ XI/IMI/II/I; O6paH_IaTLCH c TCOPECTUYCCKHUC TTOJIOKCHUS K OLICHKE
o MPaKTUYECKUX CUTYalUH; IEMOHCTPUPYET
AQHAJTUTUYECKUM OOOpYJOBaHHUEM U MEPHOU N
o XOpo1Irr ypOBCHb OCBOCHUS MaTepHaia u
HOCYIIOH. B 1IEJIOM TIOJITBEPKIA€T OCBOEHHE
BJAaACTh KOMIIETEHIIUM, ITPEyCMOTPEHHBIX
(7IK-2): TeXHUKOM BBIIIOJIHEHUS OCHOBHBIX IpOrpaMMoi
onepauuii r[paBUMETPUUYECKOTO U oc _
et HHCS ITOKA3bIBACT 3HAHU
TUTPUMETPUUECKOTO aHAIN3a; METOAUKAMU YHAIOIIHCA TIOKASBIBACT SHARHC
6 6 6 OCHOBHOTI'O MaT¢puaja B 06’beMe,
oT0O0pa nMpod 1 MOATOTOBKH 00pA3LOB K HEOGXOTMMOM JTsl TIPEACTOAIEH
aHalInu3y, MCTOJaMH pacydeTa HOHHBIX npodecCHOHANBHON NEeATeIBHOCTH; IPU
paBHOBeCI/Iﬁ B pacTBOpPEC, B TOM YHUCIIC, YIOBJIET- OTBETE Ha BOIIPOCHI OMieTa u
KPUBBIX TUTPOBAHUSA,; METOJIAMH pacyeTa BOpHUTEJIb- ﬂOHgHHHTeHI%HHe BOIPOCEHI HE J0MyCKacT
Iy bIX OIIIMOOK, HO UCIIBITHIBACT
Pe3yIbTaTOB aHANIM3a; CIOCOOHOCTHIO HO Py :
3aTPYAHCHUS B MMOCIICAOBATCIBHOCTH UX
MPUMEHSTH Ha MIPAKTUKE METOABI aHAIU3a U VATIOKEHHS; HE B TIONHOM Mepe
OLIEHKH JTaDOPATOPHBIX UCCIIEN0BAHUM. JIEMOHCTPHUPYET CIIOCOOHOCTH IIPUMEHSTh
TCOPETUYCCKUEC 3HAHUA [JI aHaJIn3a
MPaKTUYECKUX CUTYyalui
OO0y4aronuiicss IMeeT CYIIECTBEHHBIE
HpO6€J’IbI B 3HAHUAX OCHOBHOI'O y‘IG6HOFO
Hey}IOB' MaTtepurajia o AMCUUININHE; HE crocoben
APryMEHTUPOBAHHO U IIOCJICI0OBATCIbHO
aersopu- | PV P A
€TI0 u3jaraTrb, 10IyCKaceT I‘py6LIG OIIIMOKH B
TEJIbHO

OTBETaX, HEMPaBUJIbHO OTBEYAET HA
3a/laBaeMble KOMHUCCUEN BOMPOCHI WU
3aTPYAHACTCA C OTBETOM; HE MMOATBECPKAACT
OCBOCHHUE KOMITETCHIINH,
IPEyCMOTPEHHBIX IPOrPAMMON
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4. Meroauueckne MaTepuasbl, ONpeAeJsIoNde NMPoueaypbl OLeHUBAHUS 3HAHWM,
YMEHH, HABBIKOB H ONBITA AeATEJIbHOCTH

IIpouenypa ouLEHHMBAaHMS 3HAHWM, YMEHHW, HABBIKOB II0 JUCLMIUIMHE BKIJIIOYAET Y4YeT
YCIEIIHOCTH 10 BCEM BHUJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATHUAX, BKIIOYAIOT BOIPOCHI I10
U3y4yaeMOl TeMe M 3aTparuBaeT Kak TEMAaTUKy JIabopaTopHOW paldoThl, TaK M JIEKIMOHHBINA
MaTepual.

[Io oxOH4YaHWM OCBOCHMS AMCLUIUIMHBI IIPOBOJUTCS MPOMEXKYTOYHAs aTTeCTalus B BUIE
9K3aMEHa, 4YTO II03BOJSIET OLEHUTHh COBOKYIHOCTh IPUOOPETEHHBIX B Ipolecce O0y4deHus
KOMIIETEHIIMA. DK3aMEeH CIY)KUT I OIEHKH pPa0OThl B TEYEHHE BCETO CpPOKa H3YYEHUS
JUCLMIUINHBl W IPU3BaH BBIABUTH YPOBEHb, IMPOYHOCTb M CUCTEMATHYHOCTH IOJyYEHHBIX
TEOPETUYECKUX 3HAaHUN M YMEHUI NPUBOAMUTH IIPUMEPHI IPAKTUUECKOIO HCIOJIb30BaHUs HAYYHBIX
3HaHUM (HampuMep, NPUMEHATh UX B PEIIEHUM IPAKTUYECKUX 3ajay), NPUOOPETEHHsS HABBIKOB
CaMOCTOSITENIbHOW paboThl, pPa3BUTUS TBOPYECKOTO MbIIUieHHS. OleHKa CcHOPMHPOBAHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydaroUuIMXcsi, KOTOpble IPONYCKadM 3aHATHS M He
Y4acTBOBAJIM B IIPOBEPKE KOMIIETCHIMN BO BPEMS H3Y4YCHMS AUCLUIUIMHBI, IIPOBOJUTCS IIOCIIE
UH/IUBUYAJILHOTO COOECEOBaHUs C MPENoAaBaTes]IeM I10 MPOMYIIEHHbIM MM HE YCBOEHHBIM
TE€MaM C ITOCJIENYIOLEN OLIEHKOM CaMOCTOSATENIBHO YCBOCHHBIX 3HAHUM HA DK3aMEHE.

OreHka 3HaHUM, YMEHHH, HABBIKOB YUYaIIUXCsl JOJKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOI,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOT'OCTOPOHHEH, mddepeHIPOBaHHOMH,
MHTCHCUBHOM, YETKO OPraHU30BAHHOM, PE3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpONpUATUs oOydaroluecss B 00s43aTeIbHOM
HOPs/IKE JODKHBI OBITh 03HAKOMJICHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydyeHHs XMMHUHU JIOJKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpeiMeTa U
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pesynbrarel 0OyueHusi OLEHHMBAaIOTCS 1O nATHOAUIbHOM cucteme. Ilpu  onenke
YUUTBIBAIOTCSl  CIEAYIOLIME KAuyeCTBEHHbIE II0KAa3aTelIM OTBETOB: IIyOMHa (COOTBETCTBHE
WU3YYCHHBIM TEOPETUYECCKHMM OO0OOIIEHUSM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B
IporpaMMe YMEHHUSM HPHUMEHATh MOJIYYEHHYI0 MH(OPMAIUIO); MOJIHOTA (COOTBETCTBUE OOBEMY
nporpamMMbl 1 uHGopMmanuu ydeOHUKa). [Ipy oleHKe yYMTHIBAIOTCS YUCIIO M XapakTep OIHOOK
(cymiecTBeHHble WM HecyllecTBeHHbIe). CyllecTBEHHbIE OLIMOKM CBS3aHbl C HEJOCTATOYHOM
NIyOMHOM M OCO3HAaHHOCTBIO OTBETa (HampuMmep, 0OydaroIIuiics HENpPaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHM, SIBIEHUH, XapaKTepHble CBOMCTBA BEIIECTB, (POPMYJIbl BELIECTB, HEIPABUIBHO
copMyJIMpOBall 3aKOH, MPABUJIO U T. M. UM OOYYAIOLIUICS HE CMOT NMPUMEHUTh TEOPETHUECKUE
3HaHUS JUIs OOBSICHEHUS M TpeACKa3aHMs SBJICHUM, YCTAHOBJIEHHUS NPUUYMHHO - CIIEICTBEHHBIX
CBsI3€H, CpaBHEHUS U Kiaccu(PUKaUM sSBJIEHUH U T. 11.). HecymiecTBeHHbIe OIIMOKH ONpeAesSIoTCs
HEMOJIHOTOM OTBeTa (HampuMep, YNyLIeHHe M3 BHJA Kakoro-au0o HexapakTepHoro Qaxra mpu
XapaKTepUCTHKE BEIIEeCTBa, mporecca). K HUM MOKHO OTHECTH OrOBOPKH, ONHCKH, JIOMYIICHHbIE
110 HEBHUMATEJIbHOCTHU (HampuMep, B IByX M 0ojiee YpaBHEHUSIX PEeaKLUi JUCCOLUAIMU B ITOJHOM
MOHHOM BHJE JONYIIEeHa OJHA OlIMOKa B 0003HAaYeHMM 3apsjia MOHA). Pe3ynbraTel 00ydeHHs
IPOBEPSAIOTCS B TMPOLIECCE YCTHBIX M IHUCBMEHHBIX OTBETOB OOYyYaloIIMXCs, a Takxke Mpu
BBIMOJTHEHUH UMU XUMHYECKOTO 3KCIIEpUMEHTA.
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Ipunoxenne 2

AHHOTANMUSA
padoueil mporpaMMbl JUCHMILIMHBI
KauecTBeHHBIH M KOJIHYECTBEHHBIA aHAJIN3 XUMHYECKHUX COCTHHEHUN

1. Heab u 3aa1a4n TUCHUTILIHHBI

Llenp m3ydeHUs MUCHUIUIMHBL: (opMUpOBaHHE y OOydYaroIMXcs 0a30BbIX 3HAHUK 00 OOITMX
TEOPETUYECKNX OCHOBAX AHAJIWTHYECKONM XHMMHH, a TAaKK€ YMEHUH W HAaBBHIKOB MPUMCHCHHS
METOZIOB KAa4eCTBEHHOTO M KOJMYECTBEHHOTO aHalW3a I ONpEACTCHHUS COCIMHCHUH
OpPTaHMYECKON M HEOPraHWYECKOW NPHUPOJbI, AKTUBHOMY WX WCIIOIB30BAHUIO JIJISI KOHTPOJIS
COCTOSIHUSI CPE/Ibl OOMTaHUSI.

3amaun TUCHUIUIMHBI. YCBOGHUE MHUHHMAIBLHO HEOOXOJMMBIX TEOPETUYECCKUX IOJIOKCHHUN
XUMHYECKOTO aHaJIN3a, a TAKKe MPUoOpEeTEeHIEe HABBIKOB pacyeTa B 00JIaCTH XMMUYECKOTO aHaIH3a.

2. CTpyKTypa IMCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIIOYas
camocrosTenbuyo padoty: JIk — 34 u; JIP — 34 u; CP — 49 4.
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI cocTaBiseT 144 yacoB, 4 3a4eTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIATUINHDI;

1. KauecTBeHHBIN U KOJTUYECTBEHHBIN aHAJIN3 OPraHUYECKUX U HEOPTAHUYECKUX BEIIECTB.
2. OCHOBBI XEMOMETPHUKH.

3. OO0mue MEeTo bl U OTepaIiii XUMUIECKOTO aHAIH3a.

4. KayecTBEHHBIN XUMHYECKUN aHATIN3.

5. KonnuecTBeHHBIH XUMHYECKUI aHAIIU3.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeH M)

[Tponecc n3yyeHHs JUCUUIUIMHBI HApaBieH Ha (GOpMUpPOBAHHE CIEAYIONIMX KOMIIETCHIIUI

[1K-2: B1ageHreM MeTo1aMu 0TOOpa Mpod 1 MPOBEICHHSI XUMHUKO-aHATTUTUIECKOTO aHaIHM3a
BPEIHBIX BHIOPOCOB B OKPYKAIOLIYIO CPEy, TEOXUMHUECKUX UCCIEI0BaHUMi, 00pabOTKH, aHAIN3a U
CUHTE3a IPOU3BOACTBEHHOMH, MOJIEBOM U JJAOOPATOPHOM IKOJIOTHYECKON HH(OPMALIUN, METOaMH
COCTaBJIEHUS SKOJIOIMYECKHX M TEXHOTEHHBIX KapT, cOopa, 00paboTKH, CUCTEMaTH3aI1H, aHATTN3a
uHpopmaruu, hopMupoBaHus 0a3 TaHHBIX 3arPSI3HEHUS OKPYKAIOIIEH Cpe/Ibl, METOAaMH OLIEHKH
BO3/ICUCTBUS Ha OKPYKAIOIIYIO CPENlY, BBISBIATH HICTOUHUKH, BUJIBI M MACHITa0bl TEXHOT€HHOT'O
BO3JICUCTBUSA

4. Bux npoMeskyTOYHOM aTTecTallMu. 3K3aMeH.
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipuioxxkenue

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIHIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue poHaa OLIEHOYHBIX CPEACTB (MACHOPT)

4

Ne

DJIeMeHT ®OC
KOMIIETEH Tema
KOMIEeTeHIIHH
M
I1K-2 BJIaJICHUEM METOJIaMH 0TOOpa 1.KayecTBeHHBII 1 Bonpocui 0

po0 U MPOBEIEHUS XUMUKO-
AHAIUTUYECKOTO aHaIn3a
BPEIHBIX BHIOPOCOB B
OKPYXAaIOIIYIO Cpeny,
TEOXUMHUYECKHIX UCCIICOBAHUIA,
00paboTKu, aHaIM3a U CUHTE3a
MIPOU3BOACTBEHHOM, IMOJIEBOU U
J1a00paTOPHOMN IKOJIOTHUECKOM
UHPOpPMALIUU, METOIAMH
COCTaBIICHUS KOJIOTUYECKUX U
TEXHOTECHHBIX KapT, cOopa,
00paboTKH, CUCTEMATH3AIIHH,
aHanmm3a nHQopManuu,
dbopmupoBanus 6a3 TaHHBIX
3arpsA3HEHUS OKPYKaAOLIEeH
CpeIlbl, METOJIaMH OLIEHKH
BO3JECHCTBUS HA OKPYXKAIOIIYIO
Cpeny, BBISBIISTh HCTOYHUKH,
BUJIBI 1 MacCIITA0OBI
TEXHOT'C€HHOT'O BO3/ICHCTBHUS

KOJIMUYECTBEHHBIN aHAIN3
OPraHUYECKUX U
HEOPraHWYECKUX BELIECTB

cobecedosanusl,
omuem no JIP,
KOMNAeKm
DA3HOYPOGHEBHIX
3a0aHull

2. OCHOBBI XEMOMETPHUKH.

Bonpocv ona
cobecedosaniis,
omyuem no JIP,
KOMNJIEKM
PA3HOYPOBHEBbIX
3a0anUl

3. O01re MeTo/Ibl ¥ OTIepaluH
XUMHUYECKOT0 aHaJIn3a.

Bonpocwt 0ns
cobecedosanus
omuem no JIP,
KOMNAEKMm
PA3HOYPOBHEBbIX
3a0aHUL

4. KayecTBEHHBIN XUMAYECKUIA
aHaIIU3.

Bonpocwt 0ns
cobecedosanus,
omyuem no JIP,
KOMNIeKm
PA3HOYPOBHEBbIX
3a0aHUll

5.KonnuecTBeHHBIH
XUMHUYECKUAN aHAJINS .

Bonpocv ons
cobecedosanus,
omuem no JIP,
KOMNAEKMm
PA3HOYPOBHEBbIX
3a0anuil
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IlokazaTenu Onenka Kpurtepun
3HATH oOydaromuiics OOHapy>Kui1 3HaHUE
(TIK-2): OCHOBHBIE TTOHATHS u BCEro ydeOHOro Marepuana, ero
TEOPETUYECKUE 3aKOHbl aHAIMTHYECKOU P OTBET TOJIHBII M MPaBUJIbHBIN Ha
XUMHUU; T€ U METOJbl aHAJIN3a; OCHOBBI OCHOBaHUM  H3YYEHHBIX  TEOPHii;
CTaTUCTUYECKOM 00pabOTKH Pe3yabTaTOB Marepuan U3JI0)KEH B OIpPEACIICHHON
aHaIN3a; npaBuia u [IPUEMBI JIOTUYECKOM  TOCJIEN0BATEIBHOCTH;
BBIITOJIHEHUS 1ab0paTopHOTO OTBET CaMOCTOSATEIbHBII
XUMHUYECKOT0 IKCIIEPUMEHTA. oOydaromuiics OOHapYyKWUJT 3HAHUE
yMeThb BCEro y4yeOHOro
(/IK-2): 00OCHOBaHHO OCYILECTBIISATH MaTepuanga, €ro OTBET IIOJHBIH U
BHIOOp METOJa W METOAMKH aHaIu3a; MIPaBUIIBLHBII Ha OCHOBAaHUU
IIPOBOJUTH § Ka4eCTBEHHBIN u . M3yYECHHBIX TEOPUL; MaTepual
KOJIMYECTBEHHBI  aHalIM3  BeEIlECTBa H3JI0KEH B ONpeEIeHHON
XUMHYECKHUMH METOJaMH; 00pabaThIiBaTh JIOTUYECKOW  IOCIEA0BATEIbHOCTH,
U TPEACTABIATh PE3YJIbTAThl aHAIU3a B IIpU  3TOM  JIONYIUEHBl  JIBE-TpHU
COOTBETCTBUHM C  METPOJIOTHYECKUMU HECYIIIECTBEHHBIC OIIUOKH,
TpeOOBaHUSAMU; HCII0JIb30BAaTh UCIpaBIEHHBIE TIO0  TpeOOBAHUIO
CIIPaBOYHYIO JIATEPATYPY o MIPEIOIaBaTeNs
AHAIMTUYECKOH XHUMHU, O6paH_IaTLC$[ C 06yqa}0mpn)’[c;[ O6H21py>KI/IJ'I Hpo6en]g,1
AHAJIMTUICCKUM 000opy10BaHUEM p | YAOBICTBO™ 1 o 3HaHUSX OCHOBHOTO Y4YEOHOTO
MEPHOM MOCYI0M. PUTEILHO MaTrepualia, €ro OTBET HEMNOJIHBIN,
BJIAJIE€Th HECBA3HBIN
(7TIK-2): TeXHHKOM BBIIIOJHEHUS
OCHOBHBIX OIlepalui
IrPaBUMETPUUECKOTO U
TUTPUMETPUYECKOTO aHAIIHN3a;
METOJIMKaMH 0TOOpa MpoO U MOATOTOBKH oOyuaromuiics 00HApYKHUII
00pa3loB K aHaJIN3y; METOJAaMH pacyeTa HEyJ0BJIeT- | CYLIECTBEHHbIE MpOOEbl B 3HAHUAX
HOHHBIX PABHOBECUH B PaCTBOPE, B TOM BOPHUTEJBHO | OCHOBHOTO Yy4e0OHOro Marepuaia u

YHUCJIC, KPUBBIX TUTPOBAHUA; METOJaMU
pacuera pe3yIbTaTOB aHAIN3a;
CIIOCOOHOCTBIO IPUMCHATH Ha IIPAKTUKE
METOJIbl aHaIHu3a U OLEHKU
J1a00paTOPHBIX UCCIICTOBAHUM.

JIOTTYCTUJT TPYObIe OMUOKHT
IIpU OTBETE
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (peAepajibHBIM  TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHJAPTOM BBICIIEro oOpa3oBaHusl 1O HampasieHuto noaroroBku 05.03.06
DKOJIOTHS ¥ pUpoaoIonb3oBanus oT «11» aBrycra 2016 1. Ne 998
s Hadopa 2015 roga u yue6usm mmanom ®I'BOY BO «bpl'Y» mist ounoit popmbl 00ydeHus ot
«03» nrons 2018 r. Ne 413

IIporpammy cocraBuiI:

Jlanuna C.®, noueHT, K.hapM.H

Pabouas mporpamma paccMoTpeHa U yTBep:kIeHa Ha 3acenanuu kadenpsr DbXuX

OT « » 2018 r., mpoTokosmr Ne
3aBenytrommii kapeapoit DbXKuX M.P. EpodeeBa
COT'JIACOBAHO:
3aBenytomiuii Boimyckatonieit kadeapoit DbXuX M.P. Epojdeera
Jupexrop Onbmmorexn T.®. CoTHuk

Pabouas nporpamma ogo06pena meroaudeckoii komuccueit EH dakynbrera

OT «__ » 2018 r., mpoTokoma No

[Ipencenarens METOANYECKON KOMUCCUU (DaKyTbTETA M.A. Bapnausa
COT'JTACOBAHO:

HavaneHuk

y4e0HO-METOIMYECKOTO YIIPaBIICHUS I'.I1. Hexxeeny

Perucrpanmonnsrii Ne

(memoouueckuti omoen)
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