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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesTeabHOCTH BBIITYCKHHUKA

JucuumnimHa

OXBaTbIBacT Kpyr

BOIIPOCOB,

OTHOCAIIIUXCA K IMPOHU3BOACTBCHHO-

TEXHOJIOTUYECKOM M Hay4YHO-HCCIENOBATEIbCKOW BUIaM MPO(ECCHOHAIBHONW JeSTEeIbHOCTH
BBIITYCKHHKA B COOTBETCTBUU C KOMIIETEHIIMSMU U BUJAMH JEATEIbHOCTH, YKa3aHHBIMU B y4eOHOM

IJ1aHe.

eab AMCHUIIHHBI

OOyueHue CTyJJeHTOB TEOPETHUECKUM OCHOBAM aHAJUTUYECKONH XUMHUH U IPUOOPETEHUIO MU
HAaBBIKOB IIPAKTUYECKOT0 IPUMEHEHUS METOJOB KaY€CTBEHHOI'0 ¥ KOJIMYECTBEHHOIO aHAIN3a JJIs
OIpEEICHUs COCTMHEHUN OPraHu4eCKOM U HEOPTraHUYECKOU IPUPOJIbI, aKTUBHOMY UX
UCIIOJIb30BAHUIO JJIs1 KOHTPOJISL COCTOSIHUS CPe/ibl OOUTaHMUSL.

3agauu AMCHMIINHBI

VY cBOeHHE MUHUMAIIbHO HEOOXOIUMBIX TEOPETUYECKHUX MOI0KEHUH XUMHUUYECKOI0 aHAJIN3a.

[TpuobpereHne HaBBIKOB pacyeTa B 00JIaCTH XUMHUYECKOTO aHATN3a.

FCOXHUMHYCCKHUX
Hccaea0BaHui, 00paboTKH,
aHaJM3a U CUHTE3a
IIPOU3BOJICTBEHHOM, TIOJICBOM
1 1a00paTOpHO
AKOJIOTHUECKON HH(pOpMAIIHH,
METOJaMH COCTaBIICHHS
AKOJIOTUYECKHUX U
TEXHOTEHHBIX KapT, cOopa,
00paboTKH, cucTeMaTH3alluH,
aHaJn3a nH(OpMaLIUH,
dbopMupoBanus 0a3 JaHHBIX
3arpsA3HEHUS OKPYXKarolen
CpeIbl, METOJIaMU OLIEHKH
BO3JICCTBUSA Ha
OKPYKaIoIIYIO CPeLy,
BBISIBIIATE HCTOYHUKH, BHJIBI
MacmTaObl TEXHOTEHHOTO
BO3JICHCTBUSA

Kon Conepxanue IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB
KOMIIEeTeHIIUH KOMIIeTEeHIU 00y4eHHusI 1O AUCUMILINHE
1 2 3

I1K-2 BJIaJICHUEM METOAaMU OTOOpa | 3HATh: OCHOBHBIE IOHATUS M TEOPETUYECKHE
Hp06 " MPOBCACHUA XUMHKO- 3aKOHBI aHAJUTHYECKOM XUMUH; TEXHOJIOTUU U
aHAJIMTUYECKOTIO aHaIn3a METOJbl  aHAJIM3a; OCHOBBI CTaTHCTUYECKOM
BpEIHBIX BHIOPOCOB B 00pa0OTKK pe3yabTaTOB aHajlaW3a; IpaBWwiIa U
OKpY>Kalollyto cpeny, IIPUEMBI BBITTOJIHEHHUS 1a00paTOpPHOTro

XHUMHAYECKOTO SKCIIEPHUMEHTA.
yMeTb: OOOCHOBAaHHO OCYILIECTBISATh BBIOOD
METO4a MW MCTOJUKH  aHaJIu3a, IMPOBOAMTH
KayeCTBEHHBIH M  KOJMYECTBEHHBIM  aHanu3
BCIICCTBA XUMHUYCCKUMU METOdaMU,
oOpabaTbiBaTh ¥ MNPEACTABIATh PE3YJIbTAThl
aHaliM3a B COOTBETCTBHU C METPOJOTHUYECKUMHU
TpeOOBaHUSAMM;,  HUCIOJNB30BaTh  CIPABOYHYIO
JUTEpaTypy 1O  aHAIMTHYECKOH  XHWMUWU;
o0pamarbcsi ¢ aHAIUTUYECKUM 000pyIOBaHHEM
U MEPHOU MOCYIOMH.

BJaJeTh: TEXHUKON BBIIIOJHEHNUS OCHOBHBIX
onepanuit TPaBUMETPUYECKOTO 5
TUTPUMETPUUECKOTO  aHaM3a;  METOJUKaMH
ot0opa mpod ¥ MOArOTOBKM 00pa3IOB K aHAIN3Y;
METOJaMH pacyeTa HOHHBIX paBHOBECHH B
pacTBOpE, B TOM HYHUCIIC, KPUBBIX THUTPOBAHHA,
METOJaMU  pacueTa pe3yJbTaTOB  aHaJIM3a,
CIIOCOOHOCTBIO MNPUMCHATH Ha MPAKTUKE MCTO/IbI
aHaim3a u OLIEHKHU 1a00paTOPHBIX
HUCCIIeJOBAHUN.




2. MECTO JUCHMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOT'PAMMBI
Jucnummuaa b1.B.JIB.03.01 aHanmuTryeckass XMMUS OTHOCHTCS K JICKTUBHOM YaCTH.
JlvcuuiuinHa XuMust 0a3upyeTcst Ha 3HaHUAX, TOJTYYEHHBIX IIPH U3YUYEHUH YUeOHBIX
JACITUTUIMH OCHOBHBIX 00IIIE00pa30BaTEIbHBIX MPOTrPaMM.

AHanuTHyeckass XUMMS OpeaACTaBIACT OCHOBY JJIA HU3YUCHUA AOUCHHUILIWH: 0€3011aCHOCTD

KU3ZHEJEATEIbHOCTH; HMHCTPYMEHTAIbHBIE METOJAbl KOHTPOJII KauecTBa Cpelbl OOUTaHWUS,
DKOJIOTUYECKUM MOHUTOPHHT .
Takoe cHuCTeMHOE MEXAUCHUIUIMHAPHOE M3YyYEHHE HANpaBI€HO HA JIOCTHIKEHUE
tpedyemoro @I'OC ypoBHS MOATOTOBKH MO KBaJTH(PHUKAIMK OaKaaBp.
3. PACIIPEJEJEHUE OFBEMA JIUCHHUIIJINHBI
3.1. Pacnipeesienne o0beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst
Tpyooemkocmob Oucyuniunsl 6 uacax
Kypcosan
oy g 3 paboma Buo
< § N o 3 (npoexm), npomenncy
Dopma I = 3 S S KOHmMpOay | MmMouHOou
o0yuenusn S 2 S 2 3 E nas ammecma
S s S
§~ $ §~ < § = %; 3 § s paéoma, yuu
| S| s | 5| 5|55 §E§| 25 | pesepam
25| S S| EISS| FEE| Es | err
X|lo| 8 | | 8 S COKF| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 2 | 144 | 68 | 34 | 34 - 49 - JK3aMeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(ycxopeHHoe
oOyueHue)
O4Ho-3204Has - - - - - - - - - -

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

6 m.u. ¢ Pacnpeodenenue
Tpyoo- UHMEPAKMUBHOIL, no cemecmpanm,
Buo yueonuvix 3anamuii eMKOCmb | aKmue-Holl, UHHO08a- uac
(uac.) UUUOHHOUL popmax, 2
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4yaromuxcs ¢
npemnoaapareJieM (Bcero) 63 36 63
Jlexmm (JIk) 34 10 34
JlabopaTopusie paboTsi (JIP) 34 26 34
I'pynmoBsie (MHAMBHUYANbHBIC) KOHCYIbTAIIANA ™ + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aI0IMXCS 49 ) 49
(CP)
[MoaroroBka k 1abopaTOpHBEIM paboTam 39 - 39
IToAroToBKa K 9K3aMEHY B TEYEHHE CEMECTpPa 10 - 10
I11. IIpomMexkyTOUHASI aTTECTALUS SK3aMEH 27 ) 27
OO11ast Tpy1I0EMKOCTh JUCIUITTHHBI qac. 144 - 144
3a4. e/l. 4 - 4




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIHHBI IO BUAAM YU4eOHBIX 3aHATHH
- 1J1sl 09HO# (pOopMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6kirouan
CamocmoamenbHyo pabomy
o0yuaromuxca u mpyooemKocme;
Ne Tpyooem-
Haumenosanue (uac.)
memul membl OUCHUNTTUHDL Kocrmb, yuebOHbvle 3aHAMUA camocmosme
(uac.) bHAA
F— nabopamopnsie paboma
pabomol ooyuaio-
wuxcs
1 3 4 5 6
1. Ananutuyeckas XUMMS u 15 4 4 7
XUMHUYECKUN aHaU3
2. MeTtponoruueckue OCHOBBI 19 4 4 11
AHAJTUTUYECKON XUMUU
3. OTt60p P06 ¥ MOATOTOBKA 16 2 4 10
BEIICCTBA K aHAIU3Y
4. KauecTBenHblii aHAN3 KATHOHOB 16 2 4 10
Y aHUOHOB
5. KonuuecTBeHHBIN XUMHUYECKUI 51 22 18 11
aHaJIN3
UTOIro 117 34 34 49
4.2. Conepmalme AUCUHMIUIMHBI, CTPYKTYPUPOBAHHO€ IO pa3aejiaM U TeEMaM
Buo
3aHAMUS 8
No Haumenosanue UHMEPAKMUGHOIL,
membul memul Cooeporcanue 1eKYUOHHBIX 3AHAMULE AKMUGHOI,
OUCUUNIUHb UHHOGAUUOHHOU
dopmax,
(uac.)
1 2 3 4
1. AmnanmuTHyeckas AHanmuTHYecKas XMMUS Kak HayKa: 3aa4uu KommnprorepHas
XUMUS | aHaTMUTUYeCKOM XuMuHU, OCHOBHBIC TTOHATHS Npe3eHTAHS
XUMHYECKUN AHAJIMTUYECKON XMMUU: XUMUYECKUN aHAJIN3, IIPUHIIUI (2 gaca)
aHasm3. aHaJM3a, METOJT aHaIu3a, MeToTuKa aHanu3a. Oommas

cxema rnpounecca aHanuza. Knaccugukanus meTonos
aHaM3a: [0 LeJIM aHaJIKu3a, 110 00bEKTaM aHalu3a, 1o
BEJINYMHE HABECKU M Macce MPoObl. AHATUTHYECKHE
MIPU3HAKH BEILECTB M aHATUTUYECKHE PEAKINN: PEAKIIIH
00pa30oBaHMs OKPAILICHHBIX BELECTB, PEAKLHH C
BBIJIEJICHHEM WJIM PAaCTBOPEHHEM OCaJIKa, PEaKIIUU C
BBIJICJICHUEM T'a30B, PEAKLKHU ¢ 00pa3oBaHUEM
KPHUCTAIJIOB XapaKTEPHOH (OPMBI, PeaKLIuH
00pa3oBaHMsl COSAMHEHHHN, TIOMHUHECIUPYIONIHNX B
pacTBOpax, OKpalIMBaHNE TUIAMEHHU Ta30BOM TOPEIKH.
Turmbl aHATUTUYECKUX PEAreHTOB: CrieHu(UIecKue,
CEJIEKTHBHBIE, TPYMIIOBBIE. XapaKTePHCTHKA
YyBCTBUTEIHHOCTH aHATUTUYECKUX PEAKIINH:
npenensHoe pa3daBieHne, npeaeibHas KOHIEHTpalus,
MUHHUMAJIBHBIA 00bEeM NpeesIbHO pa30aBIeHHOro
pacTBOpa, OTKPHIBAEMBIf MHHUMYM. AHAIUTHYECKast
CIIy>k0a U aHAIMTHYECKHH KOHTPOJIb. 3HAYCHHE U
00J1aCTh UCTIOIB30BAHHUS XMMHUYECKOTO aHaJIH3a.




MerTtponoruueckue
OCHOBBI
AHATUTHYECKOU
XUMHH

Mertpomorus — HayKa, H3y4Jaromas METOIbI H3MEPCHIS
(bm3nuecKkuX BeaMUWH. 3HaYanye MUQPel: TOYHBIC H
MIPUOIIMKEHHBIC YUCIIOBBIC 3HAUCHUS, TIPABHIIA,
HCIIOJIb3YEMBIE JIJIS OIIPEICIICHHUS 3HAYAITUX IIUPP
BrrunciieHus B KOJMYECTBEHHOM aHAIU3E: TOUYHEIC
BBIYHCIICHHS, TTPUOIMKCHHBIC BBIYUCICHHUSL.
[TorpentHocTH KOJTUYECTBEHHOTO aHATN3a: a0COIOTHAS
Y OTHOCHTEJIbHASI MOTPEITHOCTH; Ki1acCu(pUKanus
MOTPEIIHOCTEH 10 CIIOCO0Y BBHIYUCIICHHS,
CHUCTEMAaTHYECKHe, CIIydaifHbIe, IPOMaxXH; YHCICHHbIC
XapPaKTEPUCTHKHU TOTPEITHOCTH - CXOAUMOCTbD,
BOCIIPOU3BOJAUMOCTD, TOUHOCTb.

KommnbroTepHas
Mpe3eHTalUs
(2 gaca)

Ot6op npobd u
HO/ITOTOBKA
BEIIeCTBA K
aHaJIn3y.

OcHOBHBIE TOHATUS: IPO0OA, MpeICTaBUTENbHAS MTPo0da,
reHepaibHas 1mpo0ba, JadbopaTropHast mpooda,
aHanM3upyemasi mpoda, KOHTPOJIbHas pooa,
aHaJIMTHYeCKasl HaBEeCKa, YCIIOBUS, YUUTHIBAEMBIE IIPH
otbope mpod. OTdop mpol razos: yciaoBus 0TOOpa,
o0opymoBaHHe UCIONBE3yeMOe TIpr 0TOOpe PoO, METOT
MPOAOJIEHBIX CTPYH, METO]] IOTIEPEUHBIX CEUCHH.
OT160op mpo0 KUAKOCTEH: Tocy1a 1 000pyAOBaHUE,
CIoco0BI KOHCEPBAIUU TIPOO, 0TOOP TPOO TOMOTEHHBIX
U T€TEPOTreHHBIX kuaKocTer. CriocoOb! 0TOOPa Poo
TBEPAbLIX BEUICCTB, HAXOAAINUXCA B BUAC LEJIOT0
(CITUTOK, CTEPYKHU | JIP.) WM CHITYYero MPOAyKTa,
pacuct ONTUMAJILHOM MacCChI Hp06bl B 3aBUCHUMOCTH OT
pasMepa HECOAHOPOAHBIX YaCTUI], METOJAbl U3MCJILUYCHU,
MPOCENBAHMS U COKpamieHus npoosl. [loxroroska
oOpa3sia K aHanu3y: BEICYIIHBaHUE 00pasia,
pasznoxxeHue o0pasia, nepeBeieHue MpoObl B PacTBOP
(MOKpoe pa3okeHne, CyXxoe pa3joXKeHHe), yCTpaHeHHe
BJIMSIHUSI MEIIAIOIMX KOMIIOHEHTOB (MacKHpOBaHHE,
paszeneHue).

Kommnbrotepnas
TIpe3eHTAIHS
(1 gaca)

KauecTBeHHbIH
AHAJIN3 KATUOHOB U
AHUOHOB.

OO01mas XapakTepUCTUKA XUMHUUECKUX METOJIOB
KadeCTBCHHOI'0 aHaan3a. AHATUTHYCCKHUI CHTHAII.
OCHOBHBIE METOJIBI KAUECTBEHHOTO XMMHISCKOT'O
aHaJIn3a: JPOOHBIN U CUCTEMaTHYCCKHUI aHAJIU3,

AHanuTrdeckas KIacCU(pUKaIUs KATHOHOB 110 TPYIIIaM:

cepoBoiopoaHas (cynbdumHas), aMmMuadHo-QochaTHas,
KHCJIIOTHO-OCHOBHAs. AHAJIMTHYECKas KiIacCUpUKAIINS
AQHMOHOB TI0 TPyNIaM: Kiaccu(uKalus, OCHOBaHHAs Ha
oOpa3oBanuu M/p colneit Oapus u cepeodpa,
Kiaccuukanys, OCHOBaHHAs Ha OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIX CBOWCTBAX.

Kommbrotepuas
TIpe3eHTAIHS
(1 gaca)

KonnuecTBeHHBIN
XUMHYECKHIN
aHaau3

I'paBumeTpuyeckuii (BecoBoit) ananu3. CyluHOCTh
BECOBOTO aHanu3a. MeTobpl MPOBEICHHS
IpaBUMETPUYECKOTO aHAIN3a. MeTox OcaXKIeHHU,
OCHOBHBIE 3Tarbl. Dopma ocaxIeHHs,
rpaBumerpuyeckas Qgopma. TpeGoBaHUs K OcagKam,
BbIOOp ocanuTens. PaBHOBecHe B cucTeMe 0CaIo0K-
pacTBoOp, MPaBHUIIO POU3BEICHHUS PACTBOPUMOCTH.
Pacuer xosnmdecTBa ocamurtesns. BiusiHre MOHOB, Ha
PacTBOPUMOCTB OCaaKa, COAEPKALIETO HOHBI
OJITHOMMEHHBIE C 0CaJIKOM. BIusH1uE MTOCTOPOHHUX
3JIEKTPOJUTOB Ha PACTBOPUMOCTD OCAJIKa
(«coneroit apdexty). Bnusaue remepaTypsl u
NPUPOJBI PACTBOPUTEISL HA PACTBOPUMOCTH OCAJIKa.
BnusiHue KOHIIEHTpaLMU HOHOB BOIOPO/IA Ha
PacTBOPUMOCTb OcajiKa. Y cJIOBUSI 00pa30BaHuUs
aMOP(QHBIX M KPUCTALIHYECKUX OCaJIKOB U MX CBOMCTBA.

Kommprotepnas
Mpe3eHTaus
(4 gaca)




OO6mrast XapakTepUCTHKA TATPUMETPUICCKOTO aHAIN3A.
TpeboBanus K peakysiM, TIPUMEHSIEMBIM B
TUTpUMETpHUIecKOM aHann3e. CrocoObl MPUTOTOBICHHUSI
TUTPOBAHHBIX pacTBOpoB. Kimaccudrkanus MmeTon0B
TUTPUMETPUUYECKOTO aHAIIN3a: 110 TUITY HCIIOIb3yeMOH
peaknuy, mo crnoco0y TutpoBanus. Kprsbie
TUTPOBAHU. MOHOJIOTpaMHUIECKHeE,
ounorapudmuieckue, TuHeiHbIe, AuddepeHnraIbHbIC.
TOYKa SKBUBaJIEHTHOCTH (TD), KOHEUHas ToUKa
turpoBanus (KTT). BerauciieHus B THTpUMETPHISCKOM
Metojie. KucmoTHo-ocHOBHOE TUTpOBaHUE: HOHHAS,
HOHHO-XpoMo(dopHasi, XpoModopHas TeopHs
WHANKATOPOB; KPUBbIE TUTPOBaHUS;, OydepHoe
neiicrBue. KoMmmiekcomeTpuieckoe, 0CaauTelbHOE,
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHOE THTPOBAHHE.

4.3. JIabopaTopHbie padoThI

Buo
3aHAmMuUA 8
» Homep ) Obven unmepaxmuevnoﬁ,
i membul Haumenoeanue nadopamopnoii padbomul (wac,) AKmMueHoii,
OuUCUUNIUHbL UHHOBAUUOHHOU
¢opmax,
(uac.)
1 1 OcCHOBHBIE IPHEMBI PA0OTHI B 4 -
AHAIMTUYECKOH JTabopaTopun
2 2 Craructuueckas 00paboTka 1 4 -
MIpe/ICTaBJIeHNE PE3yIbTaTOB
KOJIMYECTBEHHOT 0 aHaJIHN3a
3 3 Ot0op npob 1 NOATOTOBKA BEIIECTBA K 4 TpeHHHT B MaJbIX
AHAITU3Y rpymmax (4 gaca)
4 4 KauecTBeHHBII aHAIN3 KATHOHOB U 4 JlaGopaTopHast paboTa
AQHUOHOB. HCCJIICI0BATCIILCKOI'O
tuna (4 Jaca)

5 5 I'paBumeTpuueckmii (BeCOBOU ) aHATN3 8 JTaGoparopuas pabora
HCCIIeJOBATENICKOTO
tuna (8 Jaca)

6 5 TurpumeTpudecKkuii aHau3 10 JTaboparopHas paboTa
HCCJIICA0BATCIILCKOI'O
tumna (10 gaca)

HUTOIo 34 26

4.4. CemuHapbl/ NpaKTHYECKHE 3aHITHSI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.5. KoHTpo/1bHbIEe MEPONIPUATHSA: KYPCOBOH NPOEKT (KypcoBasi padoTa), KOHTPOJIbHAS

padora, PI'P, pedepar
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO




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

Komnemenuyuu Komnemenyuu Buo
Kon-6o 2
No, naumenoeanue t.p, uac yueonvix Ouenka
uacoe Komn. P -
Pazoenoe OucyunIuHbl IIK-2 3AHAMUIL pe3yibmamos
1 2 3 4 5 6 7
1. AHamuTHdYecKas XUMHUS M XUMHYCCKHH aHaJIu3. 12 + 1 12 JIk, JIP, CP DK3aMeH
2. MeTponoruueckiue OCHOBBI aHATUTHYECKON 12 + 1 12 JIk, JIP, CP DK3aMeH
XUMHH.
3.0160p mpoO U MOATOTOBKA BEIIECTBA K aHATHU3Y. 11 + 1 11 JIk, JIP, CP S3K3aM€EH
4. KauecTBeHHBIN aHAIN3 KATHOHOB M KATHOHOB. 11 + 1 11 JIk, JIP, CP 3K3aMEH
5. KonmnuecTBEHHBIN XUMUYECKHN aHAIIH3. 35 + 1 35 JIk, JIP, CP 9K3aMCH
6ce20 uacoe 117 117 1 117




6. INEPEYEHb VYYEBHO-METOJMYECKOI'O OBECHEYEHUA JJIA
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

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

2. I'paBuMeTpuUecKuii (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. Tutpumerpudeckuii aHainu3 (KUCIOTHO-OCHOBHOE TUTPOBAHUE): METOANUYECKUE YKA3AHUS K
BBITIOJIHEHHIO JTabopaTtopHbiX padot / C. @. Jlanuna. - bparck : bpl'Y, 2015. - 48 c.

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

Konuuecmeo
IKIEMNAA- Obecneuen-

pos 8 HOCMb,
oubnuomexe, | (3k3./ uein.)
IIT.

Buo
Ne Haumenosanue uzoanus 3aHA-

mus

1 2 3 4 5

OcHoBHas1 JIMTEpaTypa

1 XaputoHos, 10.5. AnanuTryeckas Xumus (aHaTUTHKa). | K 15 1
B 2 xu. Kn. 1. O6mue TeopeTnieckue OCHOBBI. Jél;,‘
KavecTBennslit ananus: yaeOHuK 115t By308 / FO ..
XapuToHOB. — 4-e u3., crep. - Mocksa: Bricias

mkoua, 2008. — 615 c.

2 XaputoHos, 10.5l. AnanuTnyeckas Xxumus (aHaTUTHKa). | K 15 1
B 2 xu. Kn. 2. KonnuectBenHslil ananus. Gusuko- Jél;,‘
XUMHUYECKHE (MHCTPYMEHTAJIbHBIE) METO bl aHAJIN3A:
yueOHuk juis By3oB /HO. 5. XaputoHos. — 4-e u3., cTep.
- Mocksa: Beicmmas mixona, 2008. — FO.. XaputoHoB.
— 4-e u3x., cTep. - MockBa: Beicmas mikona, 2008. —

559 c.

3 Ananutndeckas XuMusi : yueOHoe ocooue / JIk, CP Sl 1
A.N. Anapnes, T.II. Anekcannposa, A.A. Kazakosa,
O.B. Kapynuna ; MunuctepcTBo 00pa3oBaHus U HAyKH
Poccuiickoii ®eneparu, HoBocubupckuii
rOCYJIapCTBEHHBI TEXHUUECKUH YHUBEPCUTET. -
Hosocubupck : HI'TY, 2015. - 92 c. : cxem., Ta01. -
bubnwmorp.: c. 86-87 - ISBN 978-5-7782-2710-1 ; To »xe
[DnexTpoHHBI pecypce]. -

URL: http://biblioclub.ru/index.php?page=book&id=4382
91

4 OCHOBBI aHAIMTUYECKOH XUMHUHN. XUMHUYECKUE METOIBI JIk, CP oP 1
aHanm3a: yaeoHoe nocooue / 1.H. MoBuas,

P.I'. Pomanoga, T.C. 'opOynosa, 1.11. Esrennesa ;
MununcTepcTBO 00pazoBanus u Hayku Poccun,
denepalibHOE FOCYIaPCTBEHHOE OI0IKETHOE
00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
npodeccuoHabHOTO 00pazoBanus «Kazanckuit
HaAIlMOHAJIBHBIN MCCIIEA0BATENbCKUI TEXHOIOTMUECKUN
yausepcute. - Kazanp : KHUTY, 2012. - 195 c. : un.,



http://biblioclub.ru/index.php?page=book&id=438291
http://biblioclub.ru/index.php?page=book&id=438291

Tabi., cxeM. - bubmmorp. B kH. - ISBN 978-5-7882-1216-6
; To ke [DnexTpoHHEIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=2590
00

JlonoJIHUTeIbHAS JTUTEpaTypa

3 [utoBuy, N.K. Kypc ananutrueckoii XuMuu: y4eOHUK Ik, 10 0,5
st By30B / W. K. I{utoBuy. - 9-¢ u3z., crepeorTwrl. - Jg,‘
Cankr-IlerepOypr: Jlanb, 2007. - 496 c.

4 Tuxynosa, 1.B. [IpakTukyM 10 aHaIMTHYECKON Xumuu | JIK 20 1
1 PU3UKO-XMMUYECKUM METOAaM aHalu3a: yueo. Jg,’
nocobue s By3oB / 1. B. Tukynona, H. A.
[TanoBainos, A. 1. Apremenko. - Mocksa: Beiciias
mkoJja, 2006. - 208 c.

3) OcHoBbl ananuTH4eckoi xumui. [Ipaktuueckoe Ik, 29 1
PYKOBOJICTBO : yueOHOe rmocodue jyist By30B / [lox pen. Jg,‘
10. A. 3onotoBa. - 2-e u3a., uctp. - M.: Beicias
mkoJja, 2003. - 463 c.

6 Jlypswe, FO.}O. CripaBoYHUK 110 aHATUTUYECKON XUMUU I, 2 01
[Tekcr]: cnpaBounoe u3ganue / 0. FO. Jlypoe. - 6-¢ Jél;,‘
u31., nepepad. u J0I1., pepHuHT. - MockBa: AJIbSHC,
2013. - 448 c.

8 Jlarmmuaa, C.®. KauecTBeHHBIH aHAIU3 KATHOHOB H Ik, 41+1(3P) 1
AHMOHOB: JJA0OPATOPHBII MPAKTUKYM I10 Jg;
anaymtudeckoi xumuwn / C. @. Jlanuna. - bpartck :
bpl'Y, 2013. - 68 c.
http://ecat.brstu.ru/catalog/Vaeounre%20n%20y4edH0-
Meroandeckue%20mnocoous/Xumus/Jlannna%20C.D.%
20KauecrBennbIin%20anann3%20karrnonoB%20u%?20a
HuoHOB.J[a6.mpakTukyM%201m0%20ananmutrnaeckoit%20
xumun.2013.pdf

9 Jlarnaa, C.®. AHanuTHyecKast XMMU. 3a1a4d U Cp 25+1(3P) 1
BOIIPOCHI: METOIMYCCKUE YKA3aHUS K CAMOCTOSTEIILHOM
pabote / C. ®. Jlanuna. - bparck : bpI'Y, 2014. - 72 c.
http://ecat.brstu.ru/catalog/VYuedunie%201u%20y4uedHo-
Metonmdeckue%20nocoous/Xumus/Jlannna%20C.D.%
20Ananutnueckasn%20xumusi. 3anaun%20u%20Borpoc
b.MVY.2014.pdf

10 | Jlamunua, C.®. I'paBuMeTpruecKuii (BeCOBOI) aHAUS : I, 21+1(3P) 1
METOJIMYECKUE YKA3aHUs K BHIMOTHEHUIO jg;,’
naboparopubix padot / C. ®@. Jlanuna. - bparck : bpl'VY,
2014. - 38 c.
http://ecat.brstu.ru/catalog/VYuedunie%201u%20y4uedHo-
MeTonmdeckue%20nocoous/Xumus/Jlannna%20C.D.%
20'paBumMerpuueckuii_BecoBor %20ananu3.MVy.2014.
pdf

11 | Jlanmua, C.®. TuTpruMeTpHIECKHii aHATN3 (KACIOTHO- Ik, 24+1(3P) 1
OCHOBHOE TUTPOBAHHUE): METOANUECKHUE YKa3aHUS K Jg,’

BBITNIOJTHEHUIO J1abopaTopHbIX padot / C. @. JlanuHa. -
Bbparck : bpl'V, 2015. - 48 c.
http://ecat.brstu.ru/catalog/Yueonnie%201%20yueOHO-
MeToanueckne%20mocobust/Xumusa/JIannaa%20C. . T
nuTpuMerpuuecknii%?20anann3(KUCIOTHO-
ocHOBHO€%20tHTpoBanue). MVY.2015.pdf
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http://biblioclub.ru/index.php?page=book&id=259000
http://biblioclub.ru/index.php?page=book&id=259000
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. NEPEYEHD PECYPCOB NH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET» HEOBXOJINUMBIX
AJIsSI OCBOEHUS JUCHUIIJINHBI

1. DnexTpoHHBIN KaTanor oubmuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&Z211D=

2. DnextponHas 6ubnuotrexa bpl'Y http://ecat.brstu.ru/catalog/Yue6unie%201%20
yueOHo-MeTonnueckne%20nocobus/Xumus

3. DiekTpoHHO-OMONMOTEYHAasT cHCTeMa «YHHUBEpCUTETCcKas Oubnmoreka online»
http://biblioclub.ru/

4. DnexkTpoHHO-OMONMHOTeuHas cuctema «M3matensctBo «Jlanp» http://e.lanbook.com/

5. NUudopmanuonnas cuctemMa «EquHoe OKHO A0CTyna K 00pa3oBaTelbHBIM pecypcamy
http://window.edu.ru/

6. Hayumnas snexkTponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru/

7. YHuBepcuterckas wuHpopmamuoHHas cucrema POCCUA (YUC POCCHUSA)
http://uisrussia.msu.ru/

8. Xumuueckas nHpopmManuonHas cetb Poccum http://www.chemnet.ru/

9. Caiit o xumuu XuMuK.ru http://www.xumuk.ru/

10. O6paszoBaTenbHbIi pecypc Mo xuMuu «AnxumMuk» http://www.alhimik.ru/

11. EsxxeMecsiuHBIA Hay4YHO-TIOMYISAPHBINA )KypHan «Xumus u XKuzub» http://www.hij.ru/

9. METOJIMYECKUE YKA3AHUS IS OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUTIIMHBI

Pabora oOydwarommxcsi HajJ KypCOM aHATUTHYECKOH XUMHH CIIaraeTcs W3 CICTYIOIUX
9JIEMEHTOB: CaMOCTOSITENIFHOE HW3Y4YeHHE MaTepuaia Mo Yy4eOHHKaM U y4eOHBIM MOCOOUSIM,
BBITIOJIHGHHE KOHTPOJIbHOW PpalOThl, MPOXOXKIACHUE TEKYIIEro KOHTPOJIsA, JIabopaTopHOTo
NPaKTUKyMa, [OCEHICHUs  JIEKUMH, WHIMBUAYAIbHBIX W  TPYNIOBBIX  KOHCYJbTAllUH,
MPOMEXKYTOUYHOM aTTECTALMU - SK3aMEHA.

[Ipuctynas K M3y4EHUIO NUCUUIUIMHBI, HEOOXOAUMO, MPEXKIE BCETO O3HAKOMHUTHLCS C €ro
COJIEpXKAaHUEM TI0 TEMAaTUYECKOMY IUIaHy, OOBEMOM KaXKIO0M TEeMbl M IOCJIEI0BATEIBbHOCTHIO
CcoZepKaIMXCs B HEM BOIPOCOB. M3yuars Kypc cieayer mo oTAelbHbIM TeMaM. [Ipu mepsom
YTEHUU CJEAYyeT MOJYYUTh 00Ilee MpeicTaBiIeHue 00 M3ydyaeMbIX BOMPOCAX, a TAKXKE OTMETHUTh
TPYJIHbIE U HESICHBIE MECTA. 3aTE€M MEPEXOIUTH K JIETATbHOMY U3yUEHUIO MaTepuaa.

Heo6xomuMo yCBOUTH BCE TEOPETHUECKHUE TTOTOKEHUS, MAaTEMaTHIECKUE 3aBUCUMOCTH U MX
BBIBOJIBI, @ TAK)KE€ NPUHLMUIIBLI COCTABIEHUS YPAaBHEHUW. BHUKHYTH B CYIIHOCTH TOTO WJIM HMHOIO
Bomnpoca. M3ydeHwe Bompoca Ha YpPOBHE CYIIHOCTHM, a HE Ha YPOBHE OTAEIBbHBIX SBJICHHUI
croco6cTByeT Oosee rTy0OKOMy U TPOYHOMY YCBOEHHUIO MaTepuaa.

Jlekuu - BeIpakarOT OCHOBHOE COAEPKaHMUE 3HAHUHN M3y4aeMOU TUCIUIUIMHBI, OPTaHU3YIOT
dbopMupoBaHUE 3HAHHI B CHUCTEMY, YCTaHABIMBAIOT CBSI3b CO BCEMH BHUAAMU Y4eOHOI palOTHI.
Jlekuuy 4uTarOTCS MO OCHOBHBIM pa3feiaM Kypca aHAIMTHYECKOW xumud. [Ipm s3ToM neranbHO
paccMaTpUBAIOTCS HEIOCTATOYHO IIOJTHO OCBEIICHHbIE B Yy4eOHOW M y4yeOHO-METOIUYEeCKOM
JUTEpAType MOHATHUS U 3aKOHOMEPHOCTH, COCTABJISIIOIIME TEOPETHYECKHE OCHOBBI JUCHUILIMHBI
«AHamuTHYECKAs XUMUS.

Memoouxa padbomot ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs13aTeNBbHBIM YCIIOBUEM SIBIISIETCS MOCEIICHHUE BCEX JISKIIUN U KOHCTIEKTUPOBAHUE
M3J1araeMoro Matepuaia.

2. YCBOEHHE U 3aKpeIIeHHe MaTeprajoB JEKIIMH HEOOXOAMMO IPOBOAUTE B TIEPBBIC THU
nocJie €€ MpOCIyIIMBaHUs, TaK KaK 3TO MOTpeOyeT HAaMMEHBIIIUX 3aTpaT BPEMEHHU Ha U3YUYCHHE
JAHHOU TEMBL.

3. BHavasile HEOOXOMMO HM3yYUTh KOHCIIEKT JICKITUH, CXEMBI M PUCYHKH, TIPHBEIEHHBIC B
HéM. [lpu HEoOXOAMMOCTH clieAyeT OoOpaTHThCS K PEKOMEHIIOBAaHHOW TUTEepaType U JOIOJIHHUTH
JIEKITMOHHBIE CBEICHUS.

4. B 3axiroueHne MBICIIEHHO MTPopaboTaTh OTBETHI HA BOMPOCHI IJIAHA JIEKIIHH.

5. B ciyuae nmponycka JeKInu u3ydeHne MaTepraia v moAroToBKy pedepara mo reme
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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/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
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/

JICKIUU TIPOBOJUTH 110 PEKOMEHI0OBaHHOU uTepaType. [Ipu 3ToM 3HaUUTEIBHO yBEINYMBACTCS
BpEMSI CAMOIIOATOTOBKH.

6. [ToBTOpHO BO3BpATUTHLCS K MaTepraiaM JICKITMA HEOOXOAMMO:

- TIpU MOJTOTOBKE K UTOTOBOMY 3aHSTHIO; TIPU MOJATOTOBKE K UTOrOBOMY KOHTPOJIO (IIpU 3TOM
HEo0XOIMMO 00paTUTh BHUMAaHUE Ha 00BbEM KOHTPOJIEHBIX BOIIPOCOB).

JIaGopaTopHbIi MPaKTHKYM BKJIIOYaeT B ceOsi 1aboparopHble pabOTHl MO OCHOBHBIM TEMaM
Kypca aHaJIMTUYECKONW XMMUHU U HAIPaBJIEeH Ha yriIyOJEeHHOE U3yYeHHE TEOPETUYECKOro MaTepuaa
U Ha MPUOOpPETeHNE YMEHUs, HAaBBIKOB U OMBITA MIPOBEACHUS SKCIIEPUMEHTA, aHaiIn3a U 00paboTKu
€ro pe3yJbTaToB.

[Ipy TOATOTOBKE K BBHINOJIHEHUIO JAOOPAaTOPHBIX PAOOT HCHONB3YIOTCSA METOJNYECKHE
yYKa3aHHsA, B KOTOPBIX OIHCAaHbl METOJbl MCCICNOBAaHUA, YCJIOBHA IIPOBEIEHUS OIBITOB U
c(hOopMyIIMPOBAHBI BOTIPOCHI U 33JaHUS K TA0OPATOPHBIM paboTaM.

C wuenbio OLIGHKM YPOBHS OCBOEHHMS MaTepuajga IO KaxJIoW JiabopaTopHOil pabote
COCTABJISIETCS] OTUET, HA OCHOBAHUHU KOTOPOTO MPOBOJUTCS 3aIIUTa JIAOOPATOPHOU PaOOTHI.

JIaGopatopHble pPabOTHl IMPOBOAATCS B CIELUATU3UPOBAHHBIX J1a0OpaTOpUAX, CHAOKEHHBIX
HEOOXOUMBIM 000pYZIOBaHUEM U XUMHYECKOUW Mmocynoi. [l akTUBU3AIMM TMPOIEcca OCBOCHHS
IPHUEMOB JIJAOOPAaTOPHOI'0 IKCIIEPUMEHTA CTYACHThI KOONEPUPYIOTCS B IPYMIIBI IO 2-3 YeJI0BEKa, 4To
MO3BOJISIET KOJJIEKTUBHO OOCYKIATh €ro pe3yabTaThl U (HOPMYIHPOBATH BHIBOIBI.

CamocrosrenbHas paboTa NPOBOJUTCSA C LEJBIO YIIIYOJEHHUs M 3aKpeIUIeHUs NOJYYEHHBIX B
X0Jle ayAUTOPHBIX 3aHATHM 3HAHUM W TPUOOPETEHMsS] HABBIKOB HCIOJIb30BAaHUS PEKOMEHIYEeMOl
JUTEpaTyphl, HABBIKOB HAy4yHOro uccienoBaHus. CamocTosTelbHas paboTa BKJIKOYAeT pelIeHue
3aJa4 pacyeTHOrO XapakTepa, TMOATOTOBKY W 3aBeplieHue o¢popMIIeHUs J1abOpaTOpPHBIX pPadoT,
IIOArOTOBKY K KOHTPOJIBHBIM MEPOIPUATHUAM, IOCEIIEHNE KOHCYJIbTALUMM, U3y4EHUE OCHOBHOIO H
JOTIOTHATEIIFHOTO MaTepHalia 1o y4eOHHKaM U TocoOusiM, paboTy Ha KOMITBIOTEpE U B OMOIHOTEKE,
9K3aMEHY U T.IL.

JIrobast ¢opmMa CcaMOCTOATENBHOW pabOTHl  CTyJAEHTAa HAYMHACTCS C  HM3ydYCHUS
COOTBETCTBYIOLIEH JUTepaTypbl.  YMeHHe paboTaTh C JUTEpaTypoil O3HA4YaeT Hay4YUThCS
OCMBICJIICHHO I10JIb30BaThCs HUCTOYHHMKaMH. CylIeCcTBYeT HECKOJIbKO METOJ0B paboThl C
JITEpPaTypou.

OauH W3 HUX - caMbli H3BECTHBIM - METOJ MOBTOPEHHUS. IPOYUTAHHBIA TEKCT MOXKHO
3ay4nUTh Hau3ycTh. IIpocToe MoBTOpEHNE BO3AEUCTBYET HA MAMITh MEXAHUYECKH U IIOBEPXHOCTHO.
[TosryuyeHHbIE TAKUM ITyTEM CBEJICHUS JIETKO 3a0bIBAIOTCA.

Haubonee »3¢dexTuBHbII MeTOJ - METOJ KOJUPOBAHMSA: MPOUYUTAHHBIM TEKCT HYXKHO
MOJIBEPTHYTh OOJIbIIEH, YeM MPOCTOE 3ayyuBaHue, o0OpaboTke. YToObI OCHOBATENbHO 00paboTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ JJIS XpaHEHHUs, BAKHO NMPOBECTH LEJBIA P MBICIUTEIBHBIX
orepanuii: MPOKOMMEHTHUPOBAaTh HOBBIE JIaHHBIEC, OLIEHUTh WX 3HAYEHHUE; MOCTAaBUThb BOMPOCHI;
COIOCTaBUTh MOJIYYECHHBIE CBEIEHHUS C PaHEE NU3BECTHBIMH.

K kaxnolt Teme y4yeOHOM JUCHMIUIMHBI NOAOOpaHAa OCHOBHAs U JIONOJHHUTENbHAs
JuTeparypa.

IIpu pabore Hang TeMoll «AHanMUTHYECKass XHUMHUA U XUMHUYECKHH aHaluu3» CleayeT
UCIIOJIb30BaTh Juteparypy [1-7]..

IIpu pabore Hax TeMoil «MeTpoNOrMuecKre OCHOBBI AHATUTUYECKOW XHUMHH» CIEIyeT
ucnons3oBats aureparypy [1], [3], [4], [7].

IIpu pabGore Han Temoit «OTOOp MpoO M MOATOTOBKA BEIIECTBAa K aHAIM3y» HCIIOJIb30BaTh
mareparypy [1], [3], [5], [7]

[Ipu pabGote Hax Temoii «KauecTBEHHBIN aHATNU3 KATHOHOB U @HUOHOB) CJIEIYET HCIIOIb30BaTh
mureparypy [1], [], [6], [7].

[Ipu pabGote Ham Temon «KonMuecTBEHHBIH XUMHUYECKHI aHAIMU3» CIEAyeT MCIOJIb30BaTh
auteparypy [1-7].

Oco0OeHHOCTh aHAJIMTHUYECKOM XHMHUU — B3aMMOIPOHUKHOBEHHUE, HJEH Mpe/CTaBICHUH,
TEOPH, KOHLENIMHA, METOJOB M TEXHOJIOTMYECKUX PEIICHUHA C APYrUMHM OOJNACTSIMHM XMMHUH, a
TaK)X€ CO CMEKHBIMHU HayKaMHU.
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[Ipu moucke cBeleHUN O KOHKPETHOM BEILIECTBE MM METOJIMKH €ro OMpEeNeeHUs Hapsay ¢
pedepaTuBHOi 6a30ii JaHHBIX CIEAYET HOCMOTPETh CIPABOYHYIO JIUTEPATYPY.
PekoMeHnyercss 3HAKOMCTBO C JIMTEPATypOd HayMHATH C CaMbIX MOCJIEIHUX HCTOYHHKOB U
3aTeM BBIOOPOYHO ¢ OoJiee paHHEH TUTEepaTypoil JIMIIb B TOW Mepe, B KaKO 3TO HEOOXOAUMO ISt
BBISICHEHHSI OCTaBIIMXCS BOIIPOCOB.
JIutepaTypHbIil MOMCK HAJI0 MPOBOAUTH IO ONPEACICHHOMY IUJIaHy, KOTOPBIA B CaMOM 00IIEeM
BUJIE MOXHO C(HOPMYIIMPOBAThH TaK:
1. O6mas undopmanus o npodiieme (C MOMOUIBIO SHIUKIONEINH, CIPABOYHUKOB,
Y4COHHKOB.

2. Hcnonp3oBanne HaAEHHBIX CCBUIOK UL JAJbHEHIIETO 03HAKOMIIEHUS C HUMH,
MCIOJIb30BaHNE HAMIGHHBIX C MX MOMOIIbIO CCHUIOK HAa OPUTHHAIILHYIO JINTEPATYPY.

3. Tlouck 0630poB 1 MOHOTpadHii, 03HAKOMIICHHE C HUMH; UCIIOJIb30BAHNUE HAMICHHBIX C
UX TIOMOIIBIO CCHUIOK Ha OPUTHHANBHYIO JIUTEPATYPY.

4. CucreMaTHYeCKH MOMCK ¢ TIOMOIIBIO YKa3zaTenel peepaTUBHBIX KypHAJIOB
(TIpenMeTHBIN, aBTOPCKUH, TAaTEHTHBIN, (POPMYIIBbHBIN yKa3aTelel yKa3aTen).

5. OznakomiieHue ¢ pedeparamu.

6. UreHue OpUTrHHAILHBIX PadoOT.

B 3aBHCHMOCTH OT KOHKPETHOM 3a/1aui OTAEIbHBIE IYHKTHI U3 MPUBEICHHOTO CIICKA MOTYT
OTCYTCTBOBaTh. OHAKO CIEeNyeT MOMHUTH, YTO KaXKAbIH CIEIMATUCT 00513aH CUCTEMaTUYECKU
CJICZINTD 332 HOBEUIICH JINTEpaTypOH 1O MPOQHITIO CBOSH CIIEUATEHOCTH.

N3ydenue nutepatypsl TpeOyeT BeeHHUs padounx 3amuceil. 3anucu B TON Wik HHOU (opme
HE TOJIbKO CIIOCOOCTBYIOT TOHMMAHHUIO M YCBOCHHIO H3y4aeMOI0 MarepHajia, HO U TIOMOTAaroT
BbIPa0aThIBaTh HABBIKM SICHOT'O HM3JIOKEHHSI B MUCbMEHHOW (hopMe TeX WM MHBIX TEOPETHUYECKHX
BOIIPOCOB.

OnHoO¥l W3 OCHOBHBIX (POpM 3alucH SBISETCS KOHCIEKT. KOHCIIEKT — ClIoXkHas 3aIuch
COJICpXKaHUsI MCXOJHOTO TEKCTa, BKIIOYarIias B ceOsd 3auMCTBOBaHUS (LIMTAThl) HamOoliee
HpHMeaneanmx MECT B COUCTAaHUHU C IIJIAaHOM HMCTOYHHKA, a TAKKE C)KaTblf/'I aHaJIn3 3alITMCAHHOT' O
MaTrepuana U BbIBOJBI 10 HEMY.

Memoouueckue pexomeHOauuUu NO COCMABIEHUIO KOHCNEKMA.

Kuury unenecooOpa3Ho MNpOCMOTPETb, O03HAaKOMHUTBCSI C OTIJIaBJIEHUEM U HAY4HO-
CIIPABOYHBIM aImaparoM, MPOYUTAThb AHHOTAUMIO M MPEAHMCIOBUE, a TAKXKE €€ IPOJIMCTaTh,
paccMOTpeTh WJUTIOCTpAlMK, TaOMuIlbl, JAWarpaMMbl, TPUIOKEHUs. Takoe TOBEPXHOCTHOE
nphoeHHe IIO3BOJIUT y3HaTI>, KaKHue€ TJI1aBbl cnez]yeT I/I3yT~II/ITI) 60J'I€€ BHUMATCJIIBHO, a KaKHE
MPOYUTATH OBICTPO.

[enecooOGpa3Ho 3anMuCcHIBaTH HOMEpa CTPAHUII, KOTOPHIE TPUBJIEKIN BHUMaHue. [1o3xe
CJIeTyeT BO3BPATUTHCS K HUM, NIEPEUUTATh WM TIepenucaTh HykHYI0 nHpopmanuo. Ouznyeckoe
I[efICTBHG 110 3aIIMCBIBAHUIO ITOMOTIacT HpO‘-IHO 3AJIOKUTH )IaHHYIO I/IH(l)OpMaHI/IIO B <<6aHK IIaMsATHN .

[Ipu opopmieHnn KOHCTIEKTa HEOOXOJUMO CTPEMHUTHCS K EMKOCTH KaXKJOTO MPEIOKECHHS,
JKEeJIaTCJIbHO HpI/IBOI[I/ITI) HE TOJIBKO TC€3MCHBIC ITOJIOKCHUA, HO U UX NO0KAa3aTCJIbCTBA. MBICJ'II/I aBTopa
KHUTH CIEAyeT W3larath KpaTKo, 3a00TiICh O CTWJIE W BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JOIIOJIHUTCIIBHBIX JJIEMEHTOB KOHCIIEKTA JOJIX)KHO 6I>ITI) JIOTUYCCKHU O6OCHOBaHHI>IM, 3alInucu
JOJDKHBL  PAaCHpPENeNATbCd B ONPEACICHHON IOCIEA0BATEIBHOCTH, OTBEYAIOLIECH JIOTUYECKOU
CTPYKTYype u3ydaemMoro matepuaina. J[Jis yTouHeHHs ¥ TOMOJIHEHUSI HEOOXO0IUMO OCTaBIIATH MOJISI.

Jl1is ipoBepKU XoJa M KauecTBa (OPMUPOBAHUS KOMIIETEHIINI, CTUMYTUPOBaHUS yueOHOH
paboThl MPOBOAMTCS TEKYIIMH KOHTPOJIb 3HaHWK oOydaromuxcs. OH  oOecneynBaeTcs
pEIeH3UPOBAaHUEM OTYETOB IO JTaOOPATOPHBIM paboTaMm, TPOBEPKON KOHCTIEKTOB JIEKIIHH, YCTHBIM
OHPOCOM Ha aYJII/ITOpHI)IX 3AHATUAX.

[IpoMexxyTouHasi arrecranus NMpeaHa3HAYEHa ISl ONPEICIICHUs] YPOBHS OCBOCHHUS BCETO
obbema yueOHOHN mucnurIuHbL. [IpoMexyTouHasi aTTecTanus MO AUCIUIUITMHE «AHaTUTHYECKas
XUMUS» MOKET IPOBOAUTHCA, B (hopMe coOece0BaHUS MO dK3aMEHAIIMOHHBIM BOIIPOCAM.

HO)IFOTOBKa K HpOMC)KyTO‘IHOfI arTecTallui Ha4YUHACTCA C HepBOFO 3aHATUA 110
JTUCITUILIMHE, HA KOTOPOM MPEernoAaBaTellb 3HAKOMUT 00YUYaOIIUXCsl C OCHOBHBIMU TPEOOBAHUSMU K
TEKYIIe U MUTOTOBOM aTTecTanuu. BaxHO ¢ caMoro Havajna IJIJAHOMEPHO OCBamBaTh MaTepua,
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npopalaTeiBaTh COOTBETCTBYIOIIME TEOPETHUUYECKHE U TPAKTHUECKHUE pa3AeNbl JUCIUIUINHBL,
(buKCUpYs HESICHBIE MOMEHTHI [T X 00CYX/IEHUS HA TUIAHOBOM KOHCYJIbTALIUU.

9.1. MeTonnueckne yKazaHus Il 00y4AIOIIMXCS 110 BBINOJTHEHUIO J1a00paTOpHBIX padoT

JlaGopaTopnas paGora Nel . OcHOBHBbIe IpHeMbl Pa0OThI B AHAJTUTHYECKOH
JabopaTopuu.

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

3amaHue:
1. wW3y4WThH NMpaBUIIA U TPUEMBI paOOTHI B aHATUTHYECKOH JIaOOpaTOpHH;

2. W3Yy4UTbh OCHOBHBIE THIIbI JAOOPATOPHOM MOCYAbI M MaTepUaJIbl, UCIIOIb3YEMBI AJIS €€
U3TOTOBIICHHS, IPaBUiIa PAOOTHI € 1TAOOPATOPHON TOCYIOM;

U3Y4YUTb [IPaBUIIa BEJCHUS J1a00paTOPHOrO KypHaa,

HU3YYUTH IPaBUJIa MAPKUPOBKHA XUMHUYECKUX PEAKTUBOB,

U3YyYUTh OCHOBHBIE CIIOCOOBI OUUCTKH XMMHUYECKHX PEAKTUBOB;

HN3YUYUTh OCHOBHBIC THUIILI BECOB, OCBOUTH TCXHUKY B3BCIIMBAHUS.

SIS

ITopsI0K BBINOJIHEHUSA:
JIaGoparopHyto paboOTy cienyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUN
U TIIATEIbHOH MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX ITAIOB:
- 00cyxaeHue gabopaTopHoi pabOThI U MOTYYEHHUE JOMYCKa JUTsl BBITIOTHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa J1JabopaTOpPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTtopHOro sKcrepuMeHTa OoGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBINOJHEHHUS pa0OThl; IMOJHOE Ha3BaHUE paOOTHI; Ieb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAJIbHYIO YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBIICHWUH, YpaBHEHUS TIPOBEACHHBIX XHMHUYECKUX pEaKIuil; BBIBOABI IO
nabopaTopHoO# padoTe.

BaI[aHI/IfI JJIA CaMOCTOSTCIbHOU 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 aHAJITUTUYCCKUX HCCHCHOB&HHﬁ.

PexoMeHaInm 1no BINOJIHEHUIO 3a/1aHUH U IOATOTOBKE K JIabopaTopHO paboTe

JU1sl yCHEeIHOTo BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 110 CIEAYIOLIEH cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOIYKTOB PeaKUuii; XUMUYECKON MOCY0N 1
000py/I0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIBbHBIE BOPOCHI IS JOMYyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeYeHb BOIIPOCOB ISl 3aLIUTHI JTJa0OpaTOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. Amnanutuueckas xumus (aHanutuka). B 2 ka. Ku. 1. O61mue TeopeTuueckrie OCHOBBI.
KavecTBennslit ananus: yueOHuk Juis By3oB / FO. 5. XaputoHos. — 4-e u3f., crep. - MockBa:
Briciasg mkosa, 2008. — 615 c.
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JlomonHuTENBHAS TUTEPATYpA

2. Kypc ananmutrueckoi xumun: yaeOHuk ais By3oB / M. K. [lutoBuu. - 9-e u3n., crepeorurr. -
Cankr-IlerepOypr: Jlans, 2007. - 496 c.

3. Tukynosa U.B. [IpakTrkym mo aHaJTUTHYECKON XUMHUHU U (PU3UKO-XUMHYECKUM METO/IaM
aHaym3za : yae0. mocodue mis By3oB / M. B. Tukynosa, H. A. [llanoBanos, A. 1.
Aptemenko. - Mocksa: Beiciias mikona, 2006. - 208 c.

4. OCHOBBI aHATUTHYECKON XuMUH. [IpakTHUECKOe pyKOBOJCTBO : y4eOHOE TOCOOHEe s
By30B / [Tog pen. FO. A. 3onotoBa. - 2-e uzna., ucnp. - M.: Beictias mikosa, 2003. - 463 c.

5. AnanuTuyeckas XuMusl. 3aJ1a4yd ¥ BOMPOCHI: METOIMUECKHUE YKa3aHUs K CAMOCTOSATEIbHOMN
pabore / C. ®. Jlanuna. - bparck: bpl'Y, 2014. - 72 c.

KoHTpoibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1. Tlepeuncnure OCHOBHBIE ITpaBHJiIa MMOBEICHUS B Ta0OPATOPHH KOJINYECTBEHHOTO aHAJIH3a.
2. Tloyemy B aHAJIMTUYECKOM Ja00OPaTOPUH CIIEYET HAXOJUTHCS TOJNBKO B CIIEIUAIBHOMN

onexnae?

Kakue npaBuia Heo6xoauMo cobr01aTh MpU BEACHUH Ja00PaTOPHOTO KypHasa?

4. TloueMy UMEHHO CTEKJIO, SIBJIIETCSI OCHOBHBIM MaTE€PHAJIOM, HCIIOJIb3YEMbIM IS
W3TOTOBJICHHSI TAOOPATOPHON OCYAbI?

5. Jlns Kakux ompeAeseHUH MOXKHO HCIIOJIb30BaTh MOCY1Y, H3TOTOBICHHYIO U3 TIOJTMMEPHBIX
MaTepuayioB?

6. Kakwue cymiecTByrOT IpaBmiia v preMbl IOJTOTOBKH J1a00PATOPHOM MOCY b K aHAIN3Y?

7. Kak cnenyer paboTath ¢ KUAKUMH pEaKTUBAMU?

8. Ilepeunciure OCHOBHBIE MMpaBHiia paOOTHI C TBEPIBIMUA PEAKTUBAMH.

9. HazoBure u oxapakTepusyiTe criocoObl OUNCTKA XUMHUYECKUX PEaKTHBOB.

10. Kakue THITBI BECOB UCIOJIB3YIOTCS B aHAIMUTUYECKOM JTaboparopun?

11. Yro Takoe pazHOBECHI?

12. Kakue npaBuia HEOOXOAUMO COOJIIOIATh TIPU UCIIOJB30BAHUN Pa3HOBECOB?

13. Kakue npaBuna cneayeT coOt01aTh IPU B3BEIIMBAHUY HA AaHATMTUYECKHUX Becax?

14. [loueMy Hemnb3sl B3BELIMBATh TOPSAYUE U XOJIOIHBIE ITPEIMETHI?

w

JlaGopaTopHnasi pa6ora Ne2. CraTucTHYeCKasi 00padoTKAa U MpeACTABIeHUE Pe3yJIbTATOB
KOJIMYeCTBEHHOI 0 aHAJIN3A.

Qenb [2360THZ an06peTeHHe HAaBBIKOB pacu€Ta OCHOBHBIX METPOJIOTUYCCKUX XAPAKTCPUCTHK
PE3YIbTATOB KOJIMYECTBCHHOT'O aHAJIM3A.

3aianre: U3y4uTh METOJUKY ITPOBEICHUS_CTATUCTHYECKON 00pabOTKH SKCIEPUMEHTATBHBIX
JTAHHBIX, UCTIONIB3Ys JaHHbBIE JIA0OPATOPHOTO HKCIIEPUMEHTA, BBHITIOTHUTH PAacieT OCHOBHBIX
METPOJIOTHYECKUX XapaKTEPUCTUK U MPEICTABUTh PE3yJIbTaT aHaIu3a.

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT HauMHATh TOJIBKO MOCIE N3YYEHUS! TEOPETUYECKUX CBEICHHUN
U TIIATEIBHOH MPOpabOTKH METOAMKH MPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CJIEAYIOIINX 3TANOB:
- 00cyxaeHure 1abopaTopHO pabOTHI U MOTYYEHHUE JOMYCKA SISl BBITIOTHEHNS,
- BBITTOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX IaHHBIX, OPOpPMIIEHUE OTYETA;
- 3al1UTa J1abopaTOpHON PabOTHI

PopMa OTYETHOCTH:

Pe3ynbrarel J1abopaTOpHOro 3KCHepuMeHTa OoQOpMIIAIOTCS B BuAe ordyera. OTYET HOJKEH
BKIIIOUATh: JaTy BBIMOJHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PAOOTHI; OCHOBHBIC
TEOPETHYECKUE CBEJCHHS; HKCIIEPUMEHTAIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
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HAOJIIOaeMBIX  SBJICHHM,
nabopaTopHoii pabore.

3a,uaH1/1;1 JUISL CAMOCTOSATSIILHOM DaGOTLI:

[TpoBecTu cTaTucTUYECKyt0 00pabOTKy pe3yabTaTOB aHAIH3a

yYpaBHEHUSI TPOBEACHHBIX XHMHUYECKUX PEaKIUil;

BBIBOAbI IIO

Howmep MaccoBblIe 10X BELECTBA

3aJlaHus X1 X5 X3 X4 X5
1 3,16 3,01 3,04 3,31 3,08
2 4,50 4,55 4,60 452 4,70
3 1,50 1,30 1,60 1,40 1,60
4 91 8,5 8,3 8,9 9,1
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

PexoMeHnganMy 0o BEINOIHEHUIO 3aJaHUM U IOJATOTOBKE K Ha6ODaTODHOﬁ pa60Te

JIJ1st yCHeTHOTO BBIMOJIHEHHS U 3aIIUTHI Ta00PaTOPHBIX PadOT pEKOMEHTyeTCsI
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 110 CIEAYIOLIEH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepral B KOHCIIEKTE JICKIIUI 1 y4eOHBIX TTOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000py10BaHUEM; METOJUKAMU IIPOBEJICHUS OIBITOB U TEXHUKOIN 0€3011aCHOCTH;

B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS IOIyCKa K padoTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEeUeHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHL.

1.

OcHoBHast TuTepatypa
Ananutnueckas xumus (aHanutuka). B 2 ka. Ku. 2. KonnuectBennslii ananus. ®uznko-
XUMHUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHANN3a: y4eOHuUK 1 By30B /1O 4.
XapuTOHOB. — 4-e u31., cTep. - Mocksa: Beicias mikona, 2008. — 559 c.

JlononHuTeNbHAS TUTEPATYpa
CrpaBo4HUK 110 aHamuTHYeckoi xumun [ Tekcr]: cripaounoe nznanue / 1O. 0. Jlypse. - 6-
€ U3]1., nepepad. u J011., penpuHT. - MockBa: AjbsHe, 2013. - 448 c.
AHanmuTAueckast XuMusi. 3a71a491 U BOIIPOCHI: METOUYECKHE YKa3aHUS K CAMOCTOSITEIbHOM
pabote / C. ®. JlanuHa. - bparck : bpI'Y, 2014. - 72 c.

KoHTpOJabHBIE BOIPOCH! JJI CAaMOIPOBEPKH

1.

Sk owm

Yro n3yuaer merposiorus’?

Kakue uncinoBble 3HaU€HUS BEIMYUH OTHOCATCS K TOUHBIM, KaKue K TPUOIMKEHHBIM?
Kakue undpsl cuntaroTcst 3Ha4auMu?

Ha3zoBute npaBuia, KOTOpble HCHOIB3YIOTCS IS ONpeieNIeH s 3HaYaux nugp?
Kakwue BbrunciieHus: Ha3bIBatOT TOYHBIMU, KaKU€ MPUOIMKEHHBIMU?

Kakum 06pazom noapazfaesnstoT MOrpeHocTH Mo Coco0y BEIYUCICHUS?
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Kak knaccuuuupyroT morpenHoCcT! 1Mo XapakTepy NPUYUH UX BBI3BIBAIOIINX?
Kakue morpentHocTi Ha3bpIBalOT CIyYailHBIMU, CHCTEMAaTHIECKUMU?

Kakwue cymiecTByroT criocoObl BBISIBICHUS! CUCTEMAaTUYECKUX OIINOO0K?

10. Kak pacno3natb rpyObIii mpomax?

11. Yro Ttakoe pangomu3anus?

12. TTosicHUTE MOHATHE CUCTEMATHYECKOMN M CITy4aifHOM MOTPEIIHOCTH Ha PHC.

13. [IpousmrocTpupyiTe MOHATUS TOYHOCTH, CXOAUMOCTH, BOCIIPOU3BOAUMOCTH.

14. Yro Takoe reHepanbHas COBOKYIHOCTb, BLIOOPOYHAS COBOKYITHOCTb, 00bEM BBIOOPKHU?
15. Kakum 00pa3oM MOKHO UCKIIFOUHTH TPyObIe MpoMaxu?

16. Pacckaxxute 0 rpaduyeckoM H300paKeHUH HOPMAJIBHOTO pacpeIeICHHUS.

17. [loueMy Ha MpakTUKE HET HEOOXOAUMOCTH MPOBOJUTH OOJBIIIOE YUCIIO U3MEPEHUN?

© oo~

JlaGopaTopnas pa6ora Ne3. OT60op npod u NOAroToBKA 00pa3ua K aHaIu3y.

[{es1b pabOTHI: OCBOSHHE MTPUHIIUIIOB OPTaHU3AIMH U TIPOBEACHUS 0TOOpa Mpo0 ra3oB, KUAKOCTEH,
TBEP/IbIX BELECTB, @ TAK’KE OCHOBHBIX CIIOCOOOB IIOJrOTOBKK OTOOPAHHBIX 00pa3LoB K
71a00paTOPHBIM UCIIBITAHUSIM.

3ajiaHue:
1. VI3yuenue 0CHOBHBIX cIoc000B 0TOOpa Mpob ra3os,;

2. V3yueHne OCHOBHBIX CIIOCOO0B 0TOOpa MPOO KUAKOCTEH;

3. M3yyeHne OCHOBHBIX ClIOCOOOB 0TOOpa MPoO TBEP/BIX BEIIECTB,;

4. VzyueHne OCHOBHBIX CITIOCOOOB BBICYIIMBAHKUE 00PA3IIOB IS aHAIIN3A;

5. VI3y4eHne OCHOBHBIX CIIOCOOOB Pa3IoKEeHUsI 00Pa3IOB U NIEPEBEJICHUE ONPEICIIEMOTO
KOMITOHCHTA B PacTBOP.

6. MI3y4eHne OCHOBHBIX CIIOCOOOB YCTPAHEHUS BIIMSHUS MEIIAIOIINX KOMIIOHEHTOB

[TopsA10K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS! TEOPETHYECKUX CBEICHHIA
U TIIATEIbHON MPOPaOOTKH METOAMKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CJIEIYIONIUX ITAIMOB:
- 00cy»kaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHE AOMYCKa JJIS BBIIOJHEHHUS;
- BBIIIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OPOPMIIEHUE OTYETA;
- 3aIIUTa JJaOOpaTOpPHOU PabOThI

PopMa OTYETHOCTH:

Pe3ynbpTaThl 1a00OpaTOpHOrO SKCHEPUMEHTAa OQOPMISIOTCS B BuAe oTyeTa. OTUET JOJKEH
BKITIOYATh: ATy BBIOJHEHHs] paOOTHI; IMOJHOE Ha3BaHUE pabOTHI; IEeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS, AKCIEPUMEHTAIbHYI0 YacTh C ONMCAHHE BBIOJHSIEMBIX OIBITOB,
HaOJIOaeMBbIX  SIBJICHWH, YypPaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIHMW; BBIBOJIBI IO
nabopaTopHoii pabore.

3aaHus JUIS CaMOCTOSITeNIbHOW PabOoThl: COCTaBUTh MHCTPYKIIHIO 110 OTOOPY MpoO Uit OTHOTO U3
00BEKTOB OKPYIKAIOMICH CpeIbl: BOIBI, BO3yXa, MOYBBL. THCTPYKIINS TODKHA BKITIOYATH CIIOBECHOE
OIHCaHHE:

1) memu u metoma orbopa mpoo;

2) sTama opraHuzanuy U odecrieyeHus pador;

3) mocenoBaTeIbHOCTH pabOTHI Ha TOYKE 0TOOpa

4) KOJIMYECTBO OTOMpPAEeMOro MaTepuaa M ero yrnakoBka, MapKupoBKa

PexoMeHnaImm 1no BBIMOJIHEHUIO 3a/IaHUH ¥ MOATOTOBKE K JIa0OpaTOpHOIi paboTe
JI71s1 yCTrienrHOTO BITIOTHEHUSI U 3aIIUTHI 1a00paTOPHBIX pabOT PEKOMEHTyeTCs
CHCTEMATUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHIO T10 CIEAYIOLIEN CXEME:
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a) U3YYUTh TEOPETUUYECCKUN MaTEepHa B KOHCTIIEKTE JICKIIUHA U Y9€OHBIX MTOCOOMSIX;

0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIHi{; XUMUYIECKOH MOCYI0N
00opy/0BaHNEM; METOUKAMU MTPOBEICHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;

B) JIOMa IPEABAPUTEIHHO NOATOTOBUTH (POpMY J1aO00paTOPHOTO OTUETA;

') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIIsl IOMYyCKa K paboTe;

1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEepeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOI
paboTHI.

1.

OcHoBHas TuTepaTypa
Anamutrueckas xumus (aHamutuka). B 2 ka. Ka. 1. O0mue TeopeTrnueckre OCHOBBI.
KadecTBennslii ananus: yueOoHuk 1yist By30B / FO.S. Xaputonos. — 4-e usn., crep. - Mockaa:
Bricmras mkoia, 2008. — 615 c.

JlononHuTenpHas TuTeEpaTypa
OcHOBBI aHATUTHYECKOH XUMuUH. [IpakTHYeckoe pyKOBOJICTBO : yueOHOE Tocodue Ist
By30B / Ilog pen. FO. A. 3onotoga. - 2-e uzn., ucnp. - M.: Beicmas mkosna, 2003. - 463 c.

KOHTDOJIBHLIC BOITPOCHI AJI1 CaMOIIPOBCPKHU

1.

©ooN R

N S ol
A W NP O

15.
16.
17.
18.
19.
20.
21.

22.

Kakune TpebGoBaHMs MPEeIbSIBISIOT K TEHEPAIBHOI Mpode aHAIM3UPYEeMOTo BelecTBa?
Uem onpenensieTcst crocod oToopa u pa3Mep oToupaeMon mpoosI?

Kakyto npoOy Ha3bIBalOT KOHTPOJIHHON?

UYro Takoe aHANUTUYECKasl HaBecKa?

[Touemy renepanbHas mpobda raza MOXKET ObITh OTHOCUTEIHHO HEOOIBIION?

Kakue dgaxTopsl HeOOX0IUMO YUUTHIBATh MPU 0TOOPE MPOO ra3on?

[lepeuncnure U 0XapakTepu3ylTe OCHOBHBIE CIIOCOOBI 0TOOpPA PO ra3os.

B uewm 3akiouaeTcs acupanuoHHbIH crtocod oToopa mpo6?

UTto Takoe MorJIOTUTENBHBINA PacTBOP?

. IIpuBenuTe npumMepsl cioco60B 0TOOpa MPOO KUIKOCTH U ra3a B IOTOKE?

. HazoBuTe OCHOBHBIE ClIOCOOBI KOHCEPBALMH KHUIKUX MPOO.

. UTo Takoe 6aToMeTp U IS YEro OH UCHOJIb3YeTCs?

. Kakum 06pazom oTOuparoT npoObl reTeporeHHbIX KUAKOCTEeH?

. KakuMm 06pazom oTOMparoT mpoObl TBEPBIX BELIECTB HAXOAALIMXCS B BUJIE LIEIOT0

(Hanpumep, ciutka)?

Kakue paxTopsl HeOOXO0IUMO YUUTHIBATh MPU 0TOOPE MPOO CHIMYUYHX BEIIECTB?

Kakum 006pa3om nmpoBOAST YCPEIHEHHE U COKpalieHne mpoo?

Ha3zoBuTe 0CHOBHBIE CTAAMK TIOJATOTOBKU NPOOKI K aHAIN3Y?

B xakoMm Bujie uccneayembiii 00paser] MoeT coaepxaTh Boay? U kak ee MOXXHO yaanuTh?
Kakue ¢pakTopsl onpeesstor crnocod nepeBeieHus aHaIu3upyeMoi mpoObl B pacTBOp?
Kakue cioco0sl paznoxeHus MpoObl OTHOCAT K «MOKPBIM», KaKHE K «CYXUM»?

Kakumu cBoiicTBaMH JOJKEH 001a1aTh paCTBOPUTEIb, UCIIOJIb3YEMBbIH I pacTBOPEHHS
poObI?

UeM oTamyaeTcs MUPOJIU3 OT CYXOTO 030JICHUS?

JlabopaTopnasi pabora Ne4. KayecTBeHHBII aHAIU3 KATHOHOB U AHHOHOB

[{es1b pabOTHI: M3yYEHHE CITOCOOOB AaHATUTUYECKOHN KIIacCU(PHUKAIIMA KAaTHOHOB U aHHOHOB;
NpUOOpEeTEeHNE HABBIKOB BHITIOJHEHUS peakluii 0OHapYKEHHsI HOHOB.

3amanue:

18



1. U3yunTh peaknuu oOHapyKEHUSI KATHOHOB M YCIIOBHUS MX BbIosHeHHUs. [locie npoBeneHus
peaKIMy 3amucaTh ypaBHEHUE pEaKkIiy, Ha0Ir01aeMblil aHATUTUYECKUN dPPEKT.

2. 3yunTthb peakiuu oOHapyKeHUsI aHHOHOB ¥ YCJIOBUS UX BbIoiaHeHus. [locie mpoBeaeHus
peaKIMy 3amucaTh ypaBHEHUS peakuy, HaOI0aaeMblii aHATUTUYECKUH AP PEKT.

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE W3YYCHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHON MPopabOTKH METOAMKH MPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyxIeHure J1abopaTOPHOM PabOThI U MOTYYCHHE TOMYCKA I BEIOTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIKUTa J1JA0OpaTOPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTopHOro SKcrepuMeHTa OoGOpMIIIOTCS B BuAe oTueTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBIOJHEHHS pPa0OThI; IOJIHOC HAa3BaHWE pPa0OTHI, IEib PaOOTHI; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJIIOIaeMBIX ~ SIBJICHUH, YpPaBHECHUs IPOBEJACHHBIX XHMHYECKMX PEAKIMW; BBIBOJBI I10
nabopaTopHoi pabdore.

3aJlaHus JJI CaMOCTOSITENIbHON paboThI:
1. B kakoii mocneaoBaTeIbHOCTH MTPOBOAUTCA aHanu3 cMecu katuoHoB [-III rpymmn?

4 + 2+ +
B pactBopax Haxonsarcs katuonsl NH™ ™, Ba™", Ag™ . CocraBbTe cXeMy aHaIu3a.

B pacTtBopax Haxonsatcs katnonsl K+, NH;, Hg5*. CocraBbTe cxeMy aHajus3a.
CocTaBbTe CXeMy aHaJIu3a pacTBOpa, cojepskaiero katuonsl Bat, Nat, NH;, Ph2* .

ok~ own

B Buze, kKakux COeIMHEHUH BBINMAIAOT B 0CaI0K KaTHOHBI 11 rpynmnel noxa aercTBueM

IPYIIIOBOIO PeaKTUBa?

6. Ilouemy npu cucTEMaTHYECKOM XOJI€ aHaImu3a ocaaku kapOonatos Il aHamuTHYECKON TPYIIIBI
PacTBOPAIOTCS B YKCYCHOM KucioTe?
IMouemy nonsl Ca?* He MelaroT 0GHAPYKEHNIO HOHOB Sr2¥ JIeiiCTBIEM THIICOBOT BOJIEI.

7. Kakoii peakieii, i PH KAKKX YCIOBUSAX OOHAPYKHBAIOT KaTHOHBI Ba?" B mprcyTcTBIm
kationoB Ca?* u Sré*?

8. O Hanmuuuu, KaKoro aHMOHA CBUETENbCTBYET BhINaJeHNE O€I0ro 0cajika HepacTBOPHUMOTO B
XJIOPOBOJAOPOJHON KUCIIOTE IPU JEHCTBUM Ha UCCIIEAYEMBbIN pacTBOp XJIOPUIOM Oapusl.

9. Kakas peakmus HanOoJiee XapakTepHa IS alleTaT-HOHOB?

10. O Hanmumm, KaKOro aHWOHA CBUICTENILCTBYET BhiZeieHue SO, (Ta3 ¢ 3amaxoM O KEeHOH cephl)
IIPU MOJIKUCIIEHUU PacTBOpA.

11. TloueMy HUTPUTHI MOXKHO MCIIOJIb30BATh JUIsl OOHAPY)KEHUS, KAaK aHHOHOB-OKHUCIIMTENEH, TaK U
BOCCTAaHOBUTEJIEH.

12. Tlouemy neiicTBHe TpyMIIOBBIM peakTHBOM Ha Il rpymnmy aHnOHOB, HY>KHO ITPOBOJIUTH B
npucyrctBur HNO3?

13. KakuMu 9aCTHBIMH PEAKIUSIMUA OTKPBIBAIOT OPOMUI-HOHBI?

14. Tlpu TepMHUECKOM pa3lIOKEHUN UCCIIEYEMOTO BellecTBa HabJI01a0Ch BbIIETICHHE: a)

(GuoEeTOBBIX MAPOB, KOTOPHIE KOHJAECHCUPOBAINUCH B TEMHBIE KPUCTAIUIBI; 0) KeNTo-0yphIX

1apoB; B) OECLIBETHOTO ra3a ¢ 3a1axoM ¥ KEHOH cepbl, P MPOMYCKaHUN KOTOPOTO Yepe3

06apUTOBYIO BOAY OHA MyTHEJA; I') OeCLIBETHOIO Ta3a Oe3 3amaxa, Ipy MpoIyCKaHUH KOTOPOTro

yepe3 pactBop komrutekcHor conu [Ag(NH3)2]NO3 pacTBop TemHern; i) rasa ¢ pe3kum

3araxom, OKpaluBaroImuM GeHondranrenHoByo Oymary B MaJIMHOBBIH 11BeT. Hamnuune, kakux

BELIECTB MOXHO IIPEIOJIOKNUTH B KAJKJOM U3 ITHX CIIy4aeB.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

[Tpu HarpeBaHuu MCCIETYEMOTro BEIIECTBA HA XOJIOAHOM YacT MpOOUPKH KOHICHCUPOBAINCH
napel BoAbl. O 4eM 3TO TOBOPUT?

[Tpu neiicTBuM pazdaBICHHOMN CEpHOI KUCTOTHI (~ 1 MOJIB/1T) Ha UCCIEAyeMOe BEIIeCTBO
HaOJII0Ia)TA BBIJICTICHHUE: @) Ta3a ¢ 3aMaxoM TYXJIbIX sHIl; 0) Ta3a ¢ 3a11axoM rOpbKOTO MUHIAJS;
B) rasa c 3aIllaxoM yKcyca; I') OecliBETHOro ra3a 0e3 3amaxa, npu IponyCcKaHUH KOTOPOTO uepe3
0apuTOBYIO BOAY OHa MyTHeJa. Hannune, KakuxX BEIIeCTB MOXKHO MPEAOIOKUTH B KAKIOM U3
ITUX CIIy4aeB.

IIpu neiicTBUM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI Ha UCCIIEyEMOE BEILIECTBO
Ha0JII0/1aJI0Ch ) BBIAEIICHUE JKEITO-3€JIEHOrO ra3a C 3alaxoM XJIOpPHOW U3BECTHU 0) BbIIEICHUE
KOPUYHEBBIX IIAPOB C YAYIIAIONIUM 3aI1axOM B) BbII€TICHHE (PHOJETOBBIX MapOB, 00Pa3yIOIUX
Ha XOJIOAHOM CTEKJIe YepHO- (proseToBble KpucTauibl. [IpucyTcTBHE, KAKUX BEIIECTB MOYKHO
MPEOJIOKUTH B KAXKIOM U3 ITHX CIIy4aeB.

[Tpu npoBeneHnU NpeBAPUTEIBHBIX UCTIBITAHUM BELIECTBO 0KA3aJI0Ch XOPOILO PACTBOPUMO B
Bojie. Hannuue, kakux cosield MOKHO HCKJIFOUUTb.

[Ipu onpenenenuu pH uccnegyemoro pacteopa oH okaszaics paBHbIM 2. Hanuuue coseit, kakux
KHCJIOT MO’KHO UCKJTFOUUTb.

[Tpu pevicTBUM Ha pacTBOp HUccieayemoro BemectBa cMechio Kl HySO,4 mosiBunaces
KOpHuuHeBas okpacka. Kakoil BbIBOJ MOKHO c/i€naTh?

[Tpu neficTBUM HA pacTBOP HCCIEAYEMOTO BellecTBa cMechio pactBopoB KMNO4 u HySO4
MPOU30ILI0 obecliBeunBaHue pacTBopa. Kakoil BEIBOJ MOYKHO c/ieNaTh?

BelecTBO X0OpOIIo pacTBOPUMO B Boje. IIpu aHanmm3e B pacTBOpe 0OHAPYKUIM KaTHOH Ag™
[TpucyTcTBHE, KAKUX AaHUOHOB MOYKHO UCKITIOYHTH?

BemectBo xopomio pactBopumo B Boje. [Ipu aHanmuze B pacTBope oOHapyKuiu KaTuoH Ba2+.
[TpucyrcTBHE, KAKMX AHHOHOB MOKHO HCKITFOUHTb.

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

B pactBope Haxoxsarcs katuonsl Nat, Hg?*, Cr3*

u annonsl NO3,CH3; COO™. CocraBbTe
CXEMY aHaJlu3a pacTBOpa. YKaKUTe, KAKUMHU PEAKIUSIMHU UX MOYKHO OOHAPYKUTh.

B pactBope Haxonatcsa katnonbl Fe?t,Ca®t, Hgzt | ammonst NO3, NO; . CocTaBbTe cXxeMy
aHanuza. [IpuBeaure peakiuu oOHapy>KE€HUsI ITUX HOHOB.

MoryT 11 B pacTBOpe HaXOAUTHCSI OAHOBPEMEHHO UOJIU- U HUTPUT- HOHBI? OTBET 00OCHYHTE.
Kakumu o6mummu cBoiictBamu obnagaroT ruapokcusl kobansra (1), nukens (1), meau (11),

kagmus (1), pryru (II)?

PexkoMeH1aIuy 110 BEIMOJHEHHUIO 3aJJaHUM U MMOATOTOBKE K Ha6ODaTODHOI\/’I pa60Te

Jljig ycTIenHOTo BBIIOJIHEHUS U 3aIIUTHI JAOOPaTOPHBIX pabOT PEKOMEHYeTCs

CHUCTEMAaTUYECKHU TOTOBUTHCS K KXKIOMY 3aHATHIO TI0 CIEAYIOIIEH cxeMe:

a) U3Y4YUTh TEOPETUUECCKUN MaTEepHall B KOHCTIEKTE JICKIIUA U Y4€OHBIX MTOCOOUSIX;

0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYECKON MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;

B) IoMa MpeABapUTEIHHO MOATOTOBUTEH GopMy T1a00PATOPHOTO OTUETA;

T') OTBETUTHh Ha KOHTPOJIBHBIEC BOIIPOCHI JIJIS IOTTyCKa K paboTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN TIEPEYeHB BOIIPOCOB IS 3aLTUTHI JJA00PATOPHOM
paboTHI.

OcHOBHas uTeparypa

1. Amnanutuueckas xumus (aHanutuka). B 2 ka. Ka. 1. O6mue TeopeTrnueckre OCHOBHI.

KauectBennslit ananu3: yueOHuk i By30B / HO. 5. XaputoHos. — 4-e u3j., ctep. - Mockaa:
Bricmas mkona, 2008. — 615 c.
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JlononHurenpHas IuTeparypa
Kypc ananutnyeckoit xumun: yueonuk s By3os / M. K. LutoBuy. - 9-e u3z., crepeoTur. -
Canxrt-Ilerepoypr: Jlans, 2007. - 496 c.
OcHoBBI aHANIUTHYECKOM XUMHH. [IpakTHUYeCKOe PYKOBOJCTBO : yueOHOE mocodue s
By30B /Ilox pen. FO. A. 3omoToBa. - 2-¢ u3a., uctp. - M.: Beicimas mkosa, 2003. - 463 c.
CrpaBouHuK 110 aHanuTHaeckoi xumuu [Tekct]: cripaBounoe uznanue / 10. 0. Jlypse. - 6-
€ U3, mepepad. u J101., penpuHT. - MockBa: AnbsiHe, 2013. - 448 c.
KavecTBeHHBII aHAIM3 KATHOHOB M aHUOHOB: JIAOOPATOPHBIN MPAKTUKYM TIO
anamutudeckoi xumun / C. ®. Jlanuna. - bparck : bpl'Y, 2013. - 68 c.
AHanuTauyeckast XuMusi. 3a71a41 U BOIIPOCHI: METOJUYECKUE YKa3aHUsI K CAMOCTOSITEIbHOM
pabore / C. ®. JlanuHa. - bparck : bpl'Y, 2014. - 72 ¢

KoHTpoILHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.

2.
3.
4

oo

o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

Kaxoit ananu3 Ha3pIBalOT KaueCcTBEHHBIM? B yem 3akitovaercs ero 3ajgaya?

YTo Takoe aHATUTUYECKUI CUrHaII?

Kakyro peakiuio Ha3bIBalOT aHAIUTUYECKON?

Kakmne peaknuum MOryT OBITH HCIHOJB30BaHBI B KAyeCTBE AHAIUTUYECKUX PEaKIHii?
[TpuBenure npumepsl?

YTto Takoe JFOMUHECLICHIIMS?

Kakoe siBieHre MOXKHO HAONIOAATh NMPU BHECCHWH B TUIAMS Ta30BOW TOPEJKU COCTUHCHHM
HEKOTOphIX MeTaioB? Kak 5To siBieHHEe MOXET OBITh HCIIOJIB30BAHO B KaueCTBEHHOM
aHaiuze?

[Tosicuute, Kakue peakuud U TMOYEeMY Ha3bIBAIOTCS CHEHU(PUUYECKUMH; CEJICKTUBHBIMU;
rpyHnoBbIMU?

Kakoii MeToJ1 aHanM3a Ha3bIBAIOT APOOHBIM? B ueM ero 10CTOMHCTBA, HEIOCTATKU?

Kakoii MeTo aHalIn3a HA3bIBAIOT CHCTEeMaTUdecKuM? B yeM ero 10cTOMHCTBA, HENOCTATKU?
Yrto onpenensieT 4YyBCTBUTENbHOCTh AHAIUTUYECKUX PeaKui?

HazoBuTte u onpenenute KOJIWYECTBEHHbBIE XapAKTEPUCTUKU YYBCTBUTEIILHOCTH ?

Ha yeM ocHOBaHa aHanmuTH4eckas Kiaccudukarusi KaTHOHOB?

Kakwue cymecTByOT BUIBI aHATUTUYCCKON KJIAaCCU(UKAIIMYA KATHOHOB?

OxapakTepu3yiiTe cepoBOIOPOIHYIO Kiaccudukanuio kKatnoHoB? HazoBuTe JOCTOMHCTBA U
HEJIOCTaTKHU.

Jaiite o01IyI0 XapakTepUCTUKY KaTHOHOB | — V aHaIWTHYECKUX TPYII, B COOTBETCTBUU C
ammuadHo-pocdatHoil knaccupukanmei.

Kakue aHanuTuyeckue rpymibl KATHOHOB BBIJEISIIOT B COOTBETCTBUM C KUCIOTHO-OCHOBHOM
kinaccuukanueir? HaszoBuTe TrpynmoBble  peareHThl IS KKIOM  TPYINbl U
0XapaKTepU3yrnTe MEXAaHU3M UX JIEHCTBHUS.

Kakwue cymiecTByroT ciocoObl aHaTUTUYECKOHN KIacCU(UKAIIUH aHUOHOB?

Ha kakue aHanmuTHYecKue TPYMIBI AENAT aHUOHBI B COOTBETCTBHM C Kiaccudukarmei
OCHOBaHHOW Ha 0Opa30BaHMHM MaJOPAaCTBOPUMBIX coJiei Oapusi u cepebpa? Jlaiite
XapaKTEePUCTUKY KaXA0U rpyrre?

OxapakTepu3yiTe aHaTUTUYECKYIO KJIacCH(UKAIMI0O aHUOHOB, OCHOBAaHHYH Ha WX
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTBA?

Kakue cymecTByloT crocoObl MPOBENEHUS aHAJIUTHUECKUX peakiuil? B kakom ciydae
UCIIOJIB3YETCS TOT KaXKIbIi?

OnuimmTe TEXHUKY BBHITIOJIHEHHWSI KA4YeCTBEHHBIX PEAKIMH B TMPOOHWPKE, KamelbHBIX WU
MUKPOKPUCTAJUIOCKOITMYECKUX PEAKIIUM.

HazoBute 0CHOBHBIE Onepaluu, UCMOIb3yEMbIE B KAYECTBEHHOM aHau3e?

Kaxk mpaBuibHO ciieryeT npoBOAUTh HArPEBAHUE U BbIlTapuBaHue?

Kaxkwue nienm umeer npoBeieHue peakiium OCaxIeHUs?

Kakum 00pa3oM cienyer mpoBOAUTH OTAETICHHE Ocajika OT pacTBopa?

[Touemy mociie OTAENEeHHs O0caaKa OT PacTBOPa, 0CAIOK HEOOXOTUMO TTPOMBITE?

Kaxkue BelecTBa, U B KAKOM CIIy4ae UCIHOJIb3YIOT KaK MPOMBIBHBIE KUJIKOCTU?
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Jladoparopnasi padora Ne5. 'paBuMeTpuyecKkuii aHaau3

[{eab paboOThI: 3aKpEIIEHHE TEOPETUYECKUX OCHOB IPAaBUMETPUUECKOI0 aHAIN3a; OCBOCHHE
METOJIMKH BBIYHCIICHUI B TPABUMETPUICCKOM aHAIH3€E; TPUOOPETEHIE HABBIKOB BBIMOJTHCHHUS
00X onepanuii B rpaBUMETPUYECKOM (BECOBOM) aHAIIU3E.

3a/iaHue: onpeAeTuTh CoAepKaHNe Cepbl B BELIECTBE, COIEPIKALIUM PAaCTBOPUMBIH Cylb(art.

[opsI0K BBIMTOJIHEHHMS:
JIaGopaTopHyto paboTy cieyeT HaYMHATh TOJBKO MOCIIe M3YYCHHS TEOPETHYCCKUX CBEICHUI
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHre 1TabopaTOpHON pabOTHI U MOJTyYEHHE JOMYCKA JUIs BBITOJIHEHMS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO paboTHI

Popma OTYETHOCTH:

Pesynbrarel nabopaTopHOro 3KcrepuMeHTa oQOopMIIAIOTCS B BuAe ordera. OTYET NOJDKEH
BKJIIOYATh: ATy BBIMIOJHEHUS paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Ieidb PabOTHI; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBINOJHIEMBIX OIBITOB,
HAOJIIO/TaeMBIX  SIBJICHUH, YpPaBHCHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOABI IO
nabopaTopHoOi paboTe.

3ajaHus JUIs CaMOCTOSITeJIbHOU PabOThI:
1. Paccuuraiite rpaBUMETpUUECKU (DAKTOP MIPU ONPEIEICHNUHN CIETYIOIINX KOMIIOHEHTOB,

rpaBUMeTpHUecKoil hopmoii ciryxut BaSO,: Ba“,SOf’,S, BaO.

2. CKOJBKO I'paMMOB Cyib(ara CBHUHIIA OyA€T MOTEPSHO MPpU IpoMbIBaHUH ocajka 200 mi
Boas1? (Ks=1,59-10°).

3. Paccuuraiite rpaBuMeTpruecKuil GakTOp MpU ONpPEISIICHUH CIETYIOIIX KOMIIOHEHTOB
H,SO,,S0,,Ba*", eciu rpaBumeTputeckoit popmoit crryxut BaSO, .

4. CKoJbKO rpaMMOB Cyiib(aTa CBUHIIA Oy/1eT MOTEPSHO MPH MpoMbIBaHUU ocaaka 200 mu
0,001 M pactBopa cepnoii kucnotsl? (Ks=1,59- 10'8).

5. PaccunTaiite rpaBuMeTpudeckuii pakrop npu onpenenennn P,0O; ecnu rpaBUMeTpUYecKon
dopmoit ciyxunu cnenyromue Bemectsa: Mg,P,0,,Zn,P,0,,Ca,(PO,), .

6. KakoBbl OyayT moTepu npu MPOMBIBAHUH OCa/IKa MOHOTHApATa OKcallaTa KaJbIIHs
(CaC,0, - H,0) 0,2 1 Bomsi? (Ks(CaC,0, - H,0)=2,29-10).

7. PaccuuTaiite rpaBUMeTpHUYECKU (PaKTOP MpU OIpene’aeHnH PTOpHUI-uoHA MO CXEME:
F — CaF, —» CaSO,

8. KakoBbl OyayT moTepu NpH NPOMBIBAHUY 0Ca/IKa MOHOTUApATa OKcalaTa KajabIHs
(CaC,0, - H,0) 0,2 10,001 1 okcanara ammonus? (Ks(CaC,0, - H,0) =2,29: 10)

9. PaccunTaiite rpaBumeTpuueckuii pakrop npu onpeneneHnn Ca eciau rpaBUMETPHUECKON
dopmoii ciryxumn cnexyromue Bemectsa: Ca0O,CaSO,,CaCQO,,CaC,0,.

10. Cxonbko MuummaTpoB 0,25 M pacTBopa okcajiaTa aMMOHUS TIOTPEOYETCs ISl OCaXKICHUS
KaJbIIUA U3 PACTBOPA, MOJYYEHHOT0 MpH pacTBopeHuH 0,7 r. kapOoHaTa KalabLUs.

11. Paccuuraiite rpaBUMeTpHUECKUN (DaKTOP MPU OMPEIEICHUN CIEIYIOIMINX KOMIOHEHTOB
Fe, FeO, Fe,(SO,),, Fe,0,, ecnu rpaBumerpudeckoii popmoii cinyxur Fe,0,.

12. CkonbKO MUJUTMIIUTPOB PacTBOpAa aMMHUaka MIOTHOCTHIO 0,96 r/em®, cozepramiero 2,5 %
aMMHaKa HY»KHO B35ITh JJIsl OCAXKACHUS JKeje3a U3 pacTBOPa, MOJTYYEHHOTO MIPH
pacTBOpeHuH | T. jKeIe30aMMOHMIHBIX KBACIIOB ((NH ,JFe(SO, )2 -12H20)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

PaccuunraiiTe rpaBuMeTprueckuii (haKTOp MPH OMPEICTIECHNUN BEIIECTB M0 CXEME:

B,0, — K[BF,]; Ag — Ag,Cr0,; K,0 — K,[PtCL]

CKonbKO rpaMMoB cymbdata Gapust (Ks=1-10"°) ocranercs 8 200 Mt pactBopa npu
OCXKICHUH Oapusi SKBUBAJICHTHIM KOJUYECTBOM CEPHOM KUCIOTHI? MOXHO JIM CUUTATh
OCaXKJICHHE B ATHX YCJIOBUS MPAKTHUECKH ITOIHBIM.

Kakyio HaBecky 3epHa cienyeT B3STh JJi1 ONpEICNICHUs BIAXHOCTH 3€pHA, €CiH
JIOITYCTUMOE COJEpKaHUE BJIaru B 3epHE cocTaBisieT 4 %7

s ocaxxnenus cepedbpa nz 100 mut pactBopa, coaepxaniero 0,3398 r uurpara cepedpa
u3pacxonosano 17 miu 0,1 M pactBopa cosiiHON KUCIOTHL. BhruncanTs Koam4ecTBo cepedpa
(B MOJISIX) OCTaBIII€eCs B pacTBOPE.

Paccuuraiite HaBecKy MeaHOro Kynopoca (CuSQO, -5H,0) nns onpenenenus
KPUCTAJTM3AIMOHHOM BOJIBI.

Ocanoxk, conepxkamuii 0,3 T kapboHara kanpuus , mpoMsIT 300 mut Bosel. [lpuHuMast, 4ro
MEXJ1y OCaJKOM U MIPOMBIBHOM KUAKOCTBIO YCIIEBA€T YCTAHOBUTCS paBHOBECHE,
BBIYUCIIUTH IOTEPH OT PACTBOPUMOCTH.

Kakyro HaBecKy JTIaTyHH HYKHO B3SITh JIJIsl ONIpe/IeJICHHsI 0JI0Ba B BUJIE TMOKcHIA?
(Coneprxanue 0Ji0Ba B TaTyHsIX HE npeBbiaet 6 %.)

Ocanok, conepsxamnuii 0,3 r kapOonara kanbius, npombsIT 300 M 0,1 M pactBopa
kapOonara aMmMoHu. [IpuHUMas, 9TO MEXKITy 0CaIKOM U IPOMBIBHOW KHUIKOCTHIO YCIIEBAET
YCTaHOBUTCSI paBHOBECHE, BBIYMCIUTH OTEPH OT PAaCTBOPUMOCTH.

Kakyro HaBecky TUIOrpadCcKOro crjiaBa ciaeayeT B3ATb Ul ONPECIICHUs CBUHIA B BUJE
PbSO,, npu ero conepkanuu B uaTepsaie 70-80 %?

CKOJIbKO TpaMMOB CEpHOU KHUCIIOTHI COAEPKUTCS B 1 J1 pacTBOpa, €CiIU MPH JIEHCTBUU Ha
50,00 m1 ee pacTBOpoM xjopuaa 6apus nonyueno 0,2626 cynbdata Oapus.

CKOJIBKO JIUCTHEB HYKHO B3SITh JUIS ONIPEIEIICHUS 30JbHOCTH, €CITH OOBIYHO Macca OCTaTKa
nocine coxokenus He npesbimaet 0,1 % maccsl o6paszna?

KakoBa OyneT motepsi mpu MpoMbIBaHUU ocajika cyibdara ceuama 200 mn 0,01 M pactBopa
cynbshara ammoHus?

Kaxyro naBecky usBectasika (CaCO,)Hamo B3sTh 1UIs ONPEIeICHIs KAIBIHS B BUIC

MoHoruzapara okcanara Kanpuus (CaC,0O, - H,0O) ¢ uCronbp30BaHUEM B KAYECTBE

rpaBumerpudeckoit popmer CaO.
Kaxoit o0beM pacTBopa, B 1 J1 KOTOPOTo pacTBOPEHO 35 I OKcajgaTa aMMOHUS

((NH 4)2 C.0O,- HZO) noTpedyeTcs I OCaXACHUS Kallblvs, B BUAE OKcanara, i3 HaBEeCKU
0,15 r anmaruta - Ca,(PO, ), - CaCL,.

Kaxkyro naBecky n3Becrasika (CaCO,)Hao B3Th UL ONPEIEICHHS KAIbLMS B BHIC
MoHoruapaTa okcanara kanbuus (CaC,O, - H,0) ¢ uCIonb30BaHUEM B KAUECTBE
rpaBuMeTpuydeckoi popmer CaS0O,.

Brimazer nu ocaiok xiopuaa cepedpa npu CMEIIeHnH PaBHBIX 00bEMOB PacTBOPOB,
MOJTy4eHHBIX TTyTeM pazoasnenus 1 mi 0,01 M pacTBOopoB HUTpaTa cepedpa 1 XJopuaa
Kanus 10 oobema 1 11?

PexkoMeH1aIuy 110 BEITOJHEHHUIO 3aJJaHUM U MMOATOTOBKE K Ha6ODaTODHOI\/’I pa60Te

JI71s1 yCTrienHOTO BBITIOJTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKIOMY 3aHATHIO MO CIAEAYIOIIEH CXeMe:
a) U3YYUTh TEOPETUIECCKU MaTEepHaI B KOHCTIEKTE JICKIIUHA U YI€OHBIX MMOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYIECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMH TIPOBEICHUS OMBITOB U TEXHUKOW 0€30MacHOCTH;
B) JIoMa MpeABapUTEIHHO MOATOTOBUTEH GopMy T1a00PaTOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIBHBIEC BOMIPOCHI IS IOTyCKa K padboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUSHB BOIIPOCOB IS 3alTUTHI JJA0OPATOPHOMA
paboTHI.
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OcHOBHas uTeparypa
1. Anamutmueckas xumus (aHanutuka). B 2 ka. Ka. 1. O0mue TeopeTrnueckre OCHOBHI.
KauectBennslii ananus: yueOoHuk 1yist By3o0B / FO. . Xaputonos. — 4-e usm., crep. - Mockaa:
Bricmas mikona, 2008. — 615 c.
2. Anamutudeckas xumus (aHanmtuka). B 2 ka. K. 2. KonnyectBennslit ananmm3. ®u3uko-
XUMHUYECKHE (MHCTPYMEHTAIbHBIC) METO/IbI aHAIN3a: yueOHuK /uist By30B /HO.S1.
XapuToHOB. — 4-¢ u3., crep. - Mocksa: Breicias mikona, 2008. — 559 c.
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3. Kypc ananutnueckoit xumuu: yueOHukK 1715 By30B / U. K. LlutoBuu. - 9-e u3n., crepeorur. -
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5. OcHoBbI aHanuTHYECKOM XUMuUU. [IpakTHueckoe pykoBOJCTBO : yueOHOE TocoOue st
By30B / Ilog pen. FO. A. 3onotoga. - 2-e uzn., ucnp. - M.: Beicmas mkosna, 2003. - 463 c.

6. CnpaBouyHuK 1o aHanuTHUYecKoi xuMuu [Tekcr]: cripaBounoe uzmanwue / 0. YO. Jlypse. - 6-
e u3., mepepad. u AoI., penpuHT. - Mocksa: AnbsHc, 2013. - 448 c.

7. T'paBuMeTpuueckuii (BeCOBOI1) aHAIIN3 : METOIMYECKUE YKA3aHUS K BHIMIOJTHEHUIO
naboparopubix padot / C. @. Jlanuna. - bpatck : bpl'Y, 2014. - 38 c.

8. AHanuTHYecKas XuMusl. 3a7a4u ¥ BOIPOCHI: METOJUYECKHE YKa3aHUS K CAMOCTOSATEIbHON
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B 4ewm 3akirogaercs CylHOCTh FPaBUMETPUUECKOr0o MeTo1a. Ha3zoBuTe ero JocTOMHCTBA U
HEJ0CTaTKU.

[lepeuncnure OCHOBHBIE ONEPALIU TPABUMETPUUECKOTO aHANN3a B TTOPSAIKE UX BBHITTOTHEHUSI.
Kakue dakTops! BIUAIOT Ha BETMYNHY HABECKH aHATU3UPYEMOT'0 BemecTBa?

[TpuBenute hopMyiy s pacdeTa BETUYUHBI HABECKHU.

HazoBute npumepHbIi HHTEPBAT IOMYCTUMOM BEJIMUYMHBI HABECKH B 3aBUCMOCTH OT
CTPYKTYpPHI OCajIKa.

HazoBute 0cHOBHBIE CTTOCOOBI TPAaBUMETPUUYECKUX OTPEICTICHUH.

B yeM 3akitodaeTcs CyIHOCTh METO/I0B OTTOHKH (IIPSIMOTO0 KOCBEHHOI'0) U METO/1a OCAXKJICHHS.
B kakom ciyuyae ocax/aeHHe CUMTAETCS IPAKTUUECKU MOJIHBIM?

Kak paccunuthIBatoT HEOOXOAMMOE KOJIMUYECTBO OCAAUTENS?

. 3auem MMPHUMCHATIOT H30BITOK OcaI[I/ITGJ'Ifl? Kak BausitoT cBoOiicTBa oCaauTEC/IA HAa BEIIMYNHY

n30bITKA OcaanuTeNs?

Uro Takoe ocaxkgaemasi popma, Kakue TpeOOBaHUS K HEW MPUMEHSIOTCS?

YTto Takoe OTHOCUTENIBHOE NEPECHILICHNE pacTBOpa?

Kak ycnoBus ocaxieHus BIUSIOT HAa CTPYKTYpPY ocanka?

VYcnoBust 00pa3oBaHus U CBOMCTBA KPUCTAIIMUECKUX OCAIKOB.

VYcnoBus 00pazoBaHus U CBOMCTBA aMOP(HBIX OCATKOB.

KakoBa nens npomsiBanus ocajgka? Kakue npuemsl IpOMBIBaHMSI CYIIECTBYIOT?

Kak paccunrtare notepu npu NpoMbIBaHUU OcaiKka?

YeM pyKOBOACTBYIOTCS NIPH BbIOOpE GribTpa?

YeM pyKOBOACTBYIOTCS IPU BBIOOPE IPOMBIBHOM YKMJIKOCTH JIJIs1 IPOMBIBAHHSI OCa/IKOB,
KPUCTANTNYECKUX U aMOP(HBIX?

HazoBuTe 0CHOBHBIE BUIBI COOCAXKIEHUS U CLIOCOOBI YMEHBIIIEHHSI €0 BIUSHUS Ha PE3yJIbTaThl
aHaJIn3a.

Uro Takoe BecoBas (rpaBumeTpuyeckas) popma, kakue TpeOOBaHUS K HEN TPEIbIBISIOTCS?
Yro Takoe rpaBUMETPUUECKUI (aKTOp, KaK OH PacCUUTHIBACTCS?

Chopmynupyiite MpUBUIO TPOU3BEIEHUS PACTBOPUMOCTH, MOSICHUTE HA KOHKPETHOM
IpuMepe.

Bnusinue KoHIEHTpaIi OAHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTh OCaJIKa.

Bnusinue «coneBoro a¢dexray Ha pacTBOPUMOCTh OCAJKA.
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26. BnusiHue TeMmnepaTypsl U IPUPOJIbl PACTBOPUTENS HA PACTBOPUMOCTH OCAJIKA.

27. BnusHue KOHLIEHTPAIMK HOHOB BOJOPO/Ia HAa pAaCTBOPHUMOCTh MAJIO PAaCTBOPUMBIX
TUAPOKCHUIOB.

28. BnusHuE KOHLEHTPAIMH HOHOB BOJOPOia HAa pAaCTBOPHUMOCTb MAJIO PAaCTBOPUMBIX COJIEH
CJ1a0BbIX.

29. BnusHuE KOHLEHTPAIIMH HOHOB BOJOPO/ia HAa PACTBOPHUMOCTh MAJIO PAaCTBOPUMBIX COJIEH
CUJIBHBIX KHCIIOT.

30. IMosicHuTe YTO TaKOE MAaCKMPOBKA XUMHUYECKON peakuuu. [Ipumepsr.

Jladoparopnasi padora Ne6. TurpuMeTpHUYecKUl aHAINU3.

! !CJ'IB [2360TBII 3aKPpCIICHUE TCOPETUICCKUX OCHOB TUTPUMETPHUUICCKOI'O aHaJIn3a; OCBOCHHUEC
MCTOJHUKHN BBIYMCIICHUM B TUTPUMCTPUICCKOM AHAJIM3C, HpHOGpeTeHI/Ie HaBBIKOB BBIIIOJIHCHUSA
O6H_II/IX onepaunﬁ B TUTPUMCTPHUYCCKOM aHaJIM3€.

3amaHue:
1. TIpuroToBUTH PACTBOPHI ISl THATPUMETPUUYECKOTO aHATIU3a METOAOM pa30aBJICHUS —

pacTBOp CepHOU KUCIOTHI C (1/ 2 H,50,)=0,1 MOJIB/ZIM>, METOIOM TOYHO} HAaBECKH PACTBOP
terpaGopara narpus C (1/ 5 Na,B,0;) =0,1 MOJIB/ M .
2. YCTaHOBHUTbH TOYHYIO KOHIICHTPAIIUIO PACTBOPA CEPHOI KUCIIOTHI IO CTAHAaPTHOMY

pacTBopy TerpabopaTa HaTpHsI.
3. OmnpenenuTs Maccy THIPOKCH/Ia HATPUS B KOHTPOJIBHOM PacTBOPE.

[Tops/I0K BBIMIOJIHEHHMS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO MOCTIE U3YYEeHHUS! TEOPETHUECKUX CBEICHHM
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGopatopHast paboTa COCTOHUT U3 CIEAYIOUINX ITAIOB:
- 00cyKIeHre 1TabopaTOPHON paObOTHI U MOJTyYSHHE JOMYCKA JIJISl BBIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3aIIUTa J1JAOOpaTOPHOU PabOThI

®dopma OTYETHOCTH

PesynbraTel 1aboparopHOro SKcrepuMeHTa OQOpMILIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKIIIOUATh: JaTy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAOOTHI; 1edb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEACHHBIX XHMHUECKHUX pPEaKIUi; BBIBOJABI IO
nabopaTopHoO# pabdoTe.

3aianus 11 CaMOCTOSITEIbHOW PAOOTHI:
1. Ha meiiTpanu3zanuio pacTBOpa, COAEPIKAIIETOo 5,25 T KUCIOThI, U3pacX0J0BaHO 25 M 2 H
pactBopa menoyu. PaccuntainTte SKBUBAICHT KUCIIOTHI.
2. Kaxkoe komu4ecTBO MEIHOTO KyIopoca (CuSO4 -5H 2O) U CKOJIBKO BOJIBI HEOOXOIUMO B3SITh

JUISl IPUTOTOBJICHUS 2- KT 5% pacTBopa.

3. Ha HeliTpanuzanuio 15 M pacTBoOpa, CoaepsKaIiero B OJHOM JuTpe 12 r menouw,
m3pacxonoBaHo 20 miu 0,25 H pacTBOpa KHCIOTHL. PaccunTailTe SKBUBAJIICHT IIEJIOYH.

4. CKOJBKO rpaMMOB CEPHUCTOTO HATPHS MOTPEeOyeTCs Ui MPUTOTOBIEHUS S-TH JIUTPOB 8%
pacTBopa mIoTHOCTH 1,075 r/mut.

5. Kakoe KomM4uecTBO MEIHOTO KyImopoca (CuSO4 -5H 2O) 1 CKOJIbKO BOJIbI HEOOXOIUMO B3SITh
ISt IpuroTOBNIeHHS 1- KT 5% pacTBopa.

6. Kakoe konmn4ecTBO a30THOKHCIIOTO HATPHS HAO0 B3ATh AJis ipurotoierus 300 mu 0,2 m
pacTtBopa?
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10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28

Cxonbko Bozbl Haj0 pudaButh k 200 M 20% pacTtBopa (m1oTHOCTH 1,14 /M), 4TOOBI
1oJIy4uTh 5% p-p CEPHOM KUCIOTHI.

Ha neittpanuzanuto 20 M pacTBOpa, CoJIEpKallero B OAHOM JauTpe 12 r mienoyu,
u3pacxonosano 24 miu 0,25 H pacTBopa Kuci0Thl. Paccunraiite MOJISIpHYIO Maccy
SKBHUBAJICHTA IIEJIOYH.

Kaxoit % KOHILIEHTpaluu NoJIy4uTcst a30THas kucioTta, eciau k 200 mi 32 % KHUCIIOThI
(rutotHOCTH 1,2 T/™MuT) iprbaBuTh 1000 MIT BOABI,

Ckonbko TpaMMOB KapOoHaTa HaTpus cogepxkurcs B 500 mu 0,25 v pacTBopa.

CKOJIBKO MJI 2 H. pacTBOpa CEpHOM KHCIOTHI oTpedyeTcs Ay npurorosiaenus 500 mi 0,5 v
pacTBopa.

Cxonpko Bozbl Haj0 npudasuth kK 100 M 20% p-pa (miotHocTs 1,14 1/MIT), 4TOOBI
HOJXY4YUTb 5% P-p CEPHON KUCIIOTHI.

Ha nefitpanmmu3anuto 40 mut p-pa menouu notpedosanock 24 mit 0,5 H pacTBOpa cepHOit
KkH1caoThl. KakoBa HOpMaIbHOCTD LIEJIOYH.

Kaxoi1 % KOHLEeHTpauuu noJiy4uTcst a30THas kucinota, eciau K 500 mi 32 % KucioTsl
(mmotHOCTH 1,2 /™M) ipubaButh 1000 M1 BOJIBL

Ha neittpanuzanuio p-pa, comepxaiiuero 2,25 r KUCIOThI, U3pacxoA0BaHO 25 M 2 H
pacTBopa 1enoyu. Paccunraiite 5KBUBaJIEHT KUCIIOTHI.

Mo kakoro o6beMa Hajo pazdaButs 500 mi 20 % pacTBOpa XJIOPUCTOTrO HATPUs (TNIOTHOCTh
1,152 /M), 9T00sI IOTYUnTh 4,5 % p-p.

Cxonpko mi 0,125 H cepHOI KHCITOTBI TOTPEOyeTCs sl HEUTpaIU3alul pacTBopa,
cojaepxaiiero 16 r rugpokcuaa HaTpus.

Hmeetcst 2 H p-p CepHOM KUCIOTHI, CIeIyeT MPUTroTOBUTH U3 Hero 1 mutp 0,25 H pacTBOD.
PaccuunraiitTe HOpMAJIBHOCTD COJISTHOM KUCIIOTHI, coaepskaiei 36,5 % xucnots (Tt 1,18
/M),

Ckobko Bosbl Hato0 mpubaButh K 200 mut 20% pactBopa (TmotHOCTh 1,14 1/MIT), 9TOOBI
noy4uTh 5% p-p CEpHOM KHUCIIOTHI.

Hns neittpanuzanuu 30mi 0,1 H pacTBopa 1menoun norpedoBasiocs 12 M pactBopa
KUCTOThI. ONpenenuTb HOPMaTbHOCTb KHCIOTHI.

CKOJIbKO MJI KOHIICHTPUPOBAHHOM cOsTHON KucnoThI (1 1,19 /M), conepskameit 38 %
KHUCIIOTBI, HY’)KHO B34Tb Ul IPUTOTOBIIEHUS | uTpa 2 H pacTBopa.

Honst meitrrpanuzaruu 20 mut 0,1 H pacTBOpa KUCIOTH TOTPEOOBAIOCH § MJI pacTBOpaA €IKOTO
HaTpa. CKOJIBKO I'p €KOTr0 HaTpa COAEPKUTCS B 1 J1 pacTBOpa.

CKOJIBKO MJI KOHIIEHTPUPOBAHHOM COJISTHOM KucaoThl (1t 1,19 r/mit), conepaxareii 38 %
KHUCTIOTHI, HY’)KHO B3ATh Ui IpUroToBieHus 2 nutpa 0,2 H pacTBopa.

Hnst meittpanuzaruu 25 mit 0,1 H pacTBopa KucaoThl oTpedoBanock 10 Mt pacTBopa
eakoro Hatpa. CKOJIBKO I'p €KOr0 HaTpa colepkuTcs B 1 11 pacTBopa.

CKOJIBKO MJI KOHIIEHTPUPOBAHHOM COJISTHOM KucoThI (1. 1,19 /M), conepaxareit 38 %
KHUCTIOTHI, HY’)KHO B34Th /Ui ipuroToBnenus 0,5 nutpa 0,2 H pacTBoOpa.

Cxonbko M1 96 % cepHOI KUCIOTHI IIIOTHOCTHIO 1,84 1/MJ1 HYHO B3SITh 715
MPUTOTOBJIEHHS OHOTO JUTpa 1 H pacTBOopa?

. Ckonbko Bojsl Hasto 1006aBuTh K 100 M1 1 H. pacTBOpa 4T006! momyuuts 0,05 H p-p?

PexomeHnmanmm mo BBIITOJIHEHUIO 3aaHUI M MOITOTOBKE K JJa00paTOpHOH padoT

JU1s1 yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX pPabOT peKOMEHTyeTC sl
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXI0MY 3aHATHIO 110 CIIEAYIOLIEH cxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB U TEXHUKOH 0€30MacHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI JUIs OMyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpEeYeHb BOIIPOCOB ISl 3aLIUTHI JTJa0OpaTOPHOM
paboTHI.

OcHoBHas nuTepaTypa
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1. Anamurmdeckas xumus (aHanutuka). B 2 ka. K. 1. O6mue TeopeTniyeckue OCHOBBI.
KavecTBennslit ananus: yueOHuk it By3oB / FO. 5. XaputoHos. — 4-e u3f., crep. - MockBa:
Bricmag mkoga, 2008. — 615 c.

2. Amnamutndeckas xumus (aHanutuka). B 2 ka. Ku. 2. KonudectBennsiit ananus. Ou3uko-
XUMUYECKHE (MHCTPYMEHTAIbHBIC) METO/IBI aHAIKM3a: Y9eOHUK /1Jis1 By30B /1O . S1.
XapuToHOB. — 4-e u31., cTep. - Mocksa: Beicias mkona, 2008. — 559 c.

JlononHuTenpHas tuTepaTypa

3. Kypc ananurnueckoi xumuu: yueonuk st By3oB / M. K. IlutoBuy. - 9-e¢ uza., crepeorur. -
Cankr-IlerepOypr: Jlans, 2007. - 496 c.

4. Tukynosa W.B. [IpakTrKym Mo aHaJTUTHYECKON XUMHUHU U (PU3HKO-XUMHUYECKUM METO/IaM
aHaym3za : yae0. mocodue mis By3oB / M. B. Tukynosa, H. A. [llanoBanos, A. 1.
Apremenko. - MockBa: Beicmias mikoa, 2006. - 208 c.

5. OcHOBBI aHaNUTHYECKON XUMUU. [IpakTHUecKoe pyKOBOJCTBO : y4eOHOE TOCOOHE st
By30B /Ilox pen. FO. A. 3omoToBa. - 2-¢ u3a., uctp. - M.: Beicimas mkosa, 2003. - 463 c.

6. CnpaBounuKk 1o aHanuTUYecKoi xumun [ Tekct]: cipaBounoe m3ganue / FO. 1O. Jlypee. - 6-
€ U3, mepepad. u J1o1., penpuHT. - MockBa: AnbsiHe, 2013. - 448 c.

7. Turpumerpuueckuil aHaiau3 (KUCIOTHO-OCHOBHOE TUTPOBAHUE): METOJUYECKHUE YKA3aHUS K
BBITIOJIHEHHMIO JTabopatopHbIX padot / C. ®. Jlanuna. - bparck: bpl'Y, 2015. - 48 c.

8. AHanmuTHYecKas XUuMUsl. 3aa4d ¥ BOIPOCHI: METOUYECKIE YKa3aHUS K CAMOCTOSATEIHbHON
pabote / C. ®. Jlanuna. - bpatck: bpl'Y, 2014.-72 ¢

KoHTpoabHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1.

CoNoOAWN

NNONNNNNNNRPRRRRRERRR R
O WNRPODOO~NOOUIWDNEO

Tutpumerpuueckuii aHanu3. TpeOoBaHUS K PEAKLMAM, IPUMEHSIEMBIM B TATPUMETPUUECKOM
aHaJIn3a.

Knaccugukaius METO10B THTPUMETPUIECKOTO aHAIIN3A.

BbruncneHus B THATPUMETPUYECKOM METOJIE.

KpuBsle TUTpOBaHUS.

MeToa KHCIOTHO-OCHOBHOTO TUTpOBaHUs. OO11ast XapaKTepUCTHKA.

Teopust ”HIUKATOPOB.

[TocTpoeHnEe KpUBBIX TUTPOBAHUS B METOAE KUCIOTHO-OCHOBHOTO THTPOBAHMSI.

byddepnoe neiictBue.

Mertonb! ocaxkaenus. O01mas XapakTepUCTHKA.

. Cnioco6n1 pukcupoBanusi TO B METOIE OCATUTEILHOTO TUTPOBAHHUS.

. ITocTpoeHne KpUBBIX TUTPOBAHUS B METOJAE OCAJUTEIBLHOTO TUTPOBAHUS.

. Metoapl koMIiekooOpazoBanus. O01Ias XxapakTepUCTHKA.

. CocoOs1 prukcupoBanus TO B MeTO/1e KOMITJIEKOMETPUYECKOTO TUTPOBAHMUSL.

. ITocTpoeHne KpUBBIX TUTPOBAHUS B METO/I€ KOMILJIEKOMETPUUECKOTO TUTPOBAHUSI.

. Metobl oKuCIeHusI-BoccTaHoBIeH . O011asi XapaKTepUCTHKA.

. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE TOTEHIINAIBI.

. HammpaBneHust OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA.

. BinsiHME KOHIIEHTpALMi peareHTOB Ha X0 PEeaKINil OKUCICHHUS-BOCCTAaHOBIICHMS.

. BnusiHue peakunu cpenpl Ha X0 peaKUUi OKMCIEHUA-BOCCTAHOBIICHHUS.

. Cioco6w1 pukcupoBanusi TO B MeTOI€ OKUCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS.
. ITocTpoeHne KpUBBIX TUTPOBAHUS B METOAE OKUCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.
. Mepnas nocyna u npaBuiia paboTbl ¢ MEPHON NOCYI0H.

. PactBopsl. CriocoObI BbIpaKeHUsl KOHIIEHTPALUI pacTBOPOB.

. CriocoOb! MPUrOTOBJICHUSI CTAHAAPTHBIX M TUTPOBAHHBIX PACTBOPOB.

. UTo Takoe 3KBUBAJECHT BELIECTBA, Macca SKBUBaJIeHTa BelecTBa. Kak onpexnensercs.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX ITPU

OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

HNudopmannonno-koMmmynukatuBusle TexHogoruu (MKT) ucnonssyrorest ms:
- IoJIy4eHre HH(GOpPMaLUU IPH MOATOTOBKE K 3aHATHSIM;
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- CO3/IaHNE MPE3CHTAMOHHOTO COMPOBOKACHUS 3aHATHI;
- pabOTBHI B AJIEKTPOHHON MHPOPMALIMOHHOM cpefe.
CraHgapTHOE JIMIICH3HOHHOE IIPOTPaMMHOE 00eCIIeueHHE:
- OC Windows 7 Professional;
- Microsoft Office 2007 Russian Academic OPEN Ng Level,

- AHTHBUpYCHOE porpaMMHoe obecnieuenue Kaspersky Security.

PL Table- 310 MHOroQyHKIMOHATbHAS TEPUOIUYECKAs CHCTEMa JJIEMEHTOB, JydIlas
peanuzanus nepuoauueckoi cucreMbl Ha PC, mno3Bossromas MoOdydaTh HCUEPIBIBAIOILYIO
uHpopmario 00 snementax (Oosmee 20 THUMOB JAaHHBIX O KAKIOM XHMHUYECKOM D3JIEMEHTE), U
BCTPOCHHBIM XUMHUYECKUH KaJIbKYJIATOP, MO3BOJIAIONIMI MIHOBEHHO YpaBHHMBATh XHUMHUYECKHE
peakiuu 1000 CI0XXHOCTH, pelIaTh XUMHUYECKUE 33Jauu.

HporpaMMa BKJIFOYAET B ceOs paa AOIMOJIHUTEIIBHBIX BO3MO)I(HOCTCI>'I, B TOM YHUCJIE ITIOCTPOCHUC

rpauKOB 1O CBOWCTBAM XHMHUYECKUX HJIEMEHTOB, BO3MOXXHOCTh OTOOpaKEHUS psilla XUMHUYECKOU
AKTUBHOCTH METAJIJIOB, MpEACTaBICHUE MEPHOAMYECKONW cucTeMbl B Oosee dyeM 20 pas3iauyuHbIX
BHJIaX, MHCTPYMEHT I IIEPEBOJa TEMIIEPATYP U3 OJHOW LIKAJIBI B IPYTUE U JP.

11. OMUCAHME MATEPUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo

3aHAmMuUA
(JIx, JIP, CP)

Haumenoesanue
ayoumopuu

Ilepeuens ocnosnozo 0d6opyoosanus

Ne JIP

1

2

3

JIk

JlexumonHuas
ayJIuTOpus

Hoyt6yk hp, BuneonpoexTop Acer

JIP

Jlaboparopus
aHAJIINTUYECKOU
XUMUAU

Cymensnii mkad, tTun CHOJI-
3,5.3,5.3,5/3-13 350°C; mydenbHas
neus, Tl CHOJI 1.6.2.0.0.8/9-M1 2,5
kBT, 900°C;

BCTPSIXUBATENb IS KOJIO
nabopatopubiit LPAN laboratory
shaker type 358S;

Beckl BJIKT-160r 4 knacc; Bechl
anextporHsie BJITD-500; Bech
ananutudeckue BJIP-200 2 knacc;
Beckl ekTponasie SHIMADZU
AX120 1 knacc;
AIEKTPOHATrPEBATEILHBIC TTUTKU
3114/-1.0/220B 1000 Br;
akBaucTHIIIAITOp AD-10MO Tromenn
Menuko; mkad BeITsKHOM [11B2-3
croi CT®-3; cton CTD-2; cron CTX-
3

CP

U3 Ne 1, U3Ne 2

O6opynosanue 15-CPU 5000/RAM
2Gb/HDD ( monuTop TFT 19 LG
1953S-SF); npuntep 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
9Jj1eMeHT DdOC
KOMIIETEH Tema
KOMIIETeHIINH
187071
[1IK-2 BJIAJICHUEM METOJAMU 1. AganmuTHYecKass XUMUs U OK3aMeHaIlMOHHBIE

otOopa mpod u
MIPOBEJICHUS] XUMUKO-
AHATUTUYECKOTO aHATN3a
BPEIHBIX BEIOPOCOB B
OKPY’KaIOIIYIO Cpeny,
FEOXUMHUYECKHUX
HCCJICIOBaHUM,
00paboTKH, aHANTH3a U
CUHTE3a
MIPOU3BOJICTBEHHOM!,
TMOJIEBOU U
nabopaTopHOH
AKOJIOTMYECKOU
uH(pOpMaIii, METOAAMHU
COCTaBJICHUS
JKOJIOTHUECKUX U
TEXHOTCHHBIX KapT,
cbopa, o6paboTKH,
CUCTEMAaTH3AIIHH,
aHaynu3a uHdopmanuu,
¢dopmupoBanus 6a3
TAHHBIX 3aTPSA3HEHUS
OKpYKarollIeu Cpeibl,
METOJIaMU OLIEHKH
BO3JECHCTBUS HA
OKpY’KaloILYIO cpeny,
BBISIBJISITH HCTOYHHKH,
BUJIbI U MACIITA0bI
TEXHOTCHHOTO
BO3JCHCTBUSA

XUMHUYECKUN aHAIN3.

Bornpocs! 1.1 -1.10

2.MeTposIorn4ecKue OCHOBBI
AHAJIMTUYECKOU XUMUH.

DK3aMeHaIlMOHHBIN
Bonpockl 2.1 —2.5

3.0160p nMpob ¥ MoAroTOBKA
BEIIECTBA K aHAJIH3Y.

DK3aMeHalMOHHbIE
Borpocer 3.1 — 3.5

4. KayeCcTBEHHBII aHAJIN3
KAaTUOHOB U aHWOHOB.

DK3aMeHaIMOHHbBIE
Borpockl 4.1 —4.3

5.KonnuectBeHHBIN
XUMHUYECKUN aHAJIN3

DK3aMeHalMOHHbIC
Borpockr 5.1 —5.33

29




2. JK3aMeHAIlHOHHbIE BONPOCHI

Komnerenuun Ne n
Ne IK3AMEHAIIMOHHBIE BOITPOCHI | gaumenosauue
n/n Kon Onpenesenne TEMBI
1 2 3 4 5
BiageHueM MetogamMu | 1.1 Ananuthyeckas XuMus Kak Hayka. 1.Ananutuyeckas
oTbopa pod u CTpyKTypa COBpeMEeHHON aHATUTHIECKOI XAMHUS 3
IIK-2 | npoBeneHnst XMUMUKO- | XUMHH. 5 XMMHYECKHH
AHAIIHTHIECKOrO 1.2 OcHOBHBIE MOHSATHUS AHATUTUYECKON aHainus.
aHanu3a BpEeIHbIX XHMHH.
1.3 Mepnas mocyzaa u nmpaBuia paboThI C
BBIOPOCOB B o %
MEPHOH MOCY/I0M.
OKPYKAIOWLYIO CPCAY, | | 4 Xummueckas oCyAa CrocoObl
TCOXUMHUHUCCKIX TIOITOTOBKH XUMHYECKOH MOCY/IBI.
HCCICAOBAHNH, 1.5 XuMHUYECKUE PEaKTHBBI H HX
00pabOTKH, aHAIM3a ¥ | KaccHpUKALIHSL.
CUHTE3a 1.6 AHanuTHYECKHE U TEXHUIECKHE BECHI.
MPOU3BOJCTBEHHOM, TexHrKa B3BEIIMBAaHUS HA aHATUTUICCKIX
MOJICBOM 1 Becax.
11a6opaTopHOii 1.7 OcHOBHEIE THIIBL pEaKLuii, HCIONb3YEMBIX
SKOIOIHUECKO B aHAJTUTHICCKON XUMUM.
undopMaIHH, 1.8 AHanuTudeckue MpU3HAKU BEIIECTB U
AHATNTUYECKHUE PEAKIIHH.
METOIaMH N
1.9 Tunel aHATUTUYECKUX PEaKLUN U
COCTAaBJICHUS DCATCHTOB.
SKOJIOTHHCCKUX 1 1.10  XapaKTepuUCTHKH YyBCTBUTEIbHOCTU
TCXHOTCHHBIX KapT, AHAJMTHYCCKUX PeaKimit
cbopa, 00paboTkHy, 2.1 TorpemHOCTH (ONIHOKH) 2.MeTpooruuecku
CHUCTEMAaTHU3aLuY, KOJIMYECTBCHHOT'O aHaJIM3a. e OCHOBBI
1. a”Hajausa 2.2 BrrumcneHus B KOTUYECTBEHHOM AHAIIUTUYECKOUN
nH(popManuu, aHajuse. XUMUU.

bopmupoBanus 6a3
JAHHBIX 3arps3HEHUs
OKpY>Karolleu cpebl,
METOAaMH OLICHKHU
BO3JEHCTBUS HA
OKpY>Karollyro cpeny,
BBISIBIIATh UICTOYHUKH,
BUJIBI U MACIITA0BI
TEXHOT€HHOT'O
BO3EHUCTBUSA

2.3 OOpaboTka pe3yabTaTOB aHAIN3A.

2.4 MeTposoruueckre XapakTepUuCTHKU
KOJINUECTBEHHOTO aHAJIM3a.

2.5 3navamme mudpsl. [IpaBuia okpyrieHus.

3.1 Or6op nmpo6: OCHOBHBIE MTOHSATHSL.
3.2 Or6op mpob razos.

3.3 OT100p npob TBEPIBIX BEILIECTB.
3.4 Ot6op npob KUIKOCTEH.

3.5 TloaroroBka BeliecTBa K aHAJIU3Y

3.0160p mTpod
MOJITOTOBKA
BEIECTBA K
aHaIN3y

4.1 KauecrBennsiii anainns. OOmue
MOJIOKEHHS.

4.2 AHanuTtHueckas KiaccuuKaIms
KaTHOHOB TI0 TPYIITIaM.

4.3 Ananutudeckas KiacCu(UKaIs
AHMOHOB I10 TPYTIIIaM.

4 KauecTBEeHHBIN
AHAJIU3 KAaTHOHOB U
AHUOHOB.

5.1 CyuiHoCTh TPaBUMETPUUECKOTO
(BeCOBOr0) aHAIH3A.

5.2 Knnaccuukanus METOZ0B aHAIIN3A.

5.3 TlonsTHE BECOBOI M OCAXKIAEMOH
¢dopmbl. TpeboBaHuUs K BECOBOH U
ocaxnaemoii popmam.

5.4 PacueTsl B BECOBOM aHANM3eE.

5.5 BiausiHue MOHOB Ha PacTBOPUMOCTH
0CaJIKa, COAEPAKAILEro OJHOUMEHHBIE HOHBI.
5.6 BisiHuE NOCTOPOHHUX JIEKTPOJIUTOB Ha
PacTBOPUMOCTH Ocajika (comneBoii 3¢ dexr).
5.7 BiusgHue TeMnepatypsl W OpUpOIBI

5.KonnuecTBeHHBIN
XUMHYECKUT
a”Haimms3
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pacTBOPHUTENS Ha PACTBOPUMOCTH OCA[IKA.
5.8 BiusHue npoueccon
KOMIUTIEKCOOOPa30BaHUs Ha PACTBOPHUMOCTH
ocajka.

5.9 YcnoBus 00pa3oBaHus U CBOWCTBA
KPUCTAIUTMYECKHX OCAJIKOB.

5.10 YcmoBus oOpa3oBaHUs U CBOMCTBA
aMOp(HBIX 0CaIKOB.

5.11 TurpumeTpudecKkuii aHaIu3.
TpebGoBaHus K peaxiisIM, TPUMEHIEMbIM B
TUTPUMETPUYECKOM aHAIIN3A.

5.12 Knaccudukarnus MeTo 0B
TUTPUMETPHYECKOTO aHAIH3A.

5.13 BvruncieHHS B TATPUMETPHICCKOM
METO/IE.

5.14 KpuBble TUTPOBaHUSL.

5.15 Metoa KUCIOTHO-OCHOBHOTO
TuTpoBaHus. O0IIas XapaKTepUCTHKA.

5.16 Teopust HHAMKATOPOB.

5.17 TIlocTpoeHue KpUBBIX TUTPOBAHUS B
METO/I€ KUCIIOTHO-OCHOBHOTO THTPOBAHUSI.
5.18 byddepHoe nericTrue.

5.19 Metoap! ocaxnenus. O0mas
XapaKTePUCTHKA.

5.20 Cnoco6s1 purcupoBanus TO B MeToze
0CaJITEIFHOTO THTPOBAHHSI.

5.21 IlocTpoeHue KpUBBIX TUTPOBAHUS B
METO/IE OCaJAUTEIHHOTO TUTPOBAHUSI.

5.22 Metoapl koMILiekooOpa3zoBaHus. O01mas
XapaKTePUCTHKA.

5.23 Crioco0s1 pukcupoBanust TD B MeToae
KOMITJIEKOMETPUYECKOTO THTPOBAHUSI.

5.24 TlocTpoeHue KpUBBIX TUTPOBAHUSA B
METO/I€ KOMITTIEKOMETPHYECKOTO TUTPOBAHUSI.
5.25 MeToap! OKHCIEHHUSI-BOCCTAaHOBIICHUSI.
OO0111ast XapaKTEePUCTHKA.

5.26 OKUCAUTENbHO-BOCCTAHOBUTEIIBHBIC
MTOTEHIUAIBI.

5.27 HampaBneHus OKUCITUTEIHLHO-
BOCCTaHOBUTEIHHBIX PEAKITHI.

5.28 BnusiHue KOHIIEHTpAUi peareHTOB Ha
XOJ1 peakluii OKUCICHHUS-BOCCTAHOBIICHHS.
5.29 Bnustaue peakiuu cpeapl Ha X0
peaxiuii OKUCICHUS-BOCCTAHOBIICHUSI.

5.30 Crioco0bl ukcupoBanust TD B MeTo/1e
OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHMUSL.

5.31 IlocTpoeHue KpUBBIX TUTPOBAHUS B
METO/Ie  OKHCIIHMTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUSL.

5.32 PactBopbl. CriocoObl BEIpasKeHHS
KOHIIEHTpaIlMid pacTBOPOB.

5.33 Crioco6s! IPUTOTOBIEHUS
CTaH/IAPTHBIX U THTPOBAHHBIX

pacTBOpOB.
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IlokazaTenu Ounenka Kpurepun
3HATh OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(/IK-2): ocHOBHBIE IIOHATUS U TEOPETHUCCKHE 1 ri1y6oKHe 3HAHMA NPOrPaMMHOro
) . 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 IPIUMEHATH TEOPETHIECKIE
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, IOIyCKasi 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 TOKA3BIBACT 3HANHE
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 IIOCJICA0BATCIBHO
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

4. MeTtoauueckue MaTepuajibl, onpeae/sonie NpoueAypbl OLEHUBAHUSI 3HAHWN,

yMeHHﬁ, HABBIKOB H ONIbITA A€ATCJIbHOCTH

[Iponenypa oneHuBaHMS 3HAHUM, YMEHWMN, HABBIKOB II0 JHWCHMIUIMHE BKIIOYAET YyYeT
YCIEIIHOCTH 10 BCEM BHUJIaM OLIEHOYHBIX CPEJICTB.
TecToBbIif KOHTPOJIL MPOBOAATCS Ha JIAOOPATOPHBIX 3aHATHUSAX, BKJIKOYAIOT BOIPOCHI IO
U3y4yaeMOl TeMe M 3aTparuBaeT Kak TEeMAaTUKy JIabopaTopHOW paloThl, TaKk M JIEKIMOHHBINA

Marepuai.

IIo oxOHYaHWM OCBOCHMS AMCLUIUIMHBI IIPOBOAUTCS IPOMEXYTOYHAs aTTECTalds B BUIE
9K3aMEHa, YTO TI03BOJISIET OLIEHUTh COBOKYIHOCTh NPHOOpPETEHHBIX B Ipolecce OOydeHus
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KOMITETCHIIMK. DK3aMeH CIY)XHT Il OLEHKH palbOoThl B TEYCHHE BCETO CpPOKA HW3y4YEHUS
JUCLUIUIMHBI W TPU3BAH BBIABUTH YPOBEHb, MPOYHOCTh M CUCTEMATUYHOCTBH IOJYYEHHBIX
TEOPETUYECKUX 3HAHUW U YMEHHI MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOIb30BAHUS HAYYHBIX
3HaHWN (HAMPUMED, MPUMEHSATh MX B PEIICHUHM MPAKTUYECKUX 3a7ad), IPUOOPETEHUS HABHIKOB
CaMOCTOSITEIbHOW pa0OThI, pPa3BUTHUS TBOPUYECKOro MbIuieHus. OreHka c)opMUPOBAaHHOCTH
KOMIIETCHIIMA Ha JK3aMEHE Ui TeX OO0y4aroluxcs, KOTOpPhIE NPOMyCKald 3aHATHS W HE
y4aCTBOB&JIM B MPOBEPKE KOMIETEHIIMI BO BpeMsl M3YYEHHS AUCUUIUIMHBI, MPOBOJIUTCS TMOCIE
WHIUBUIYAILHOTO COOECEIOBaHMs C TMPENoJaBarejeM IO MPOMYIIEHHBIM WIH HE YCBOCHHBIM
TeMaM C NOCIEAYIOIIEH OLIEHKON CAMOCTOATENIbHO YCBOCHHBIX 3HAHUM Ha YK3aMEHE.

OrneHka 3HaHUH, YMEHHIA, HABBIKOB YUYalINXCs JAOKHA OBITH TUIAHOBOM, CHCTEMAaTHYCCKOM,
LeJICHANPABJICHHOM, KBATH(UITUPOBAHHOM, MHOT'OCTOPOHHEH, mudepeHIMpoBaHHOM,
WHTEHCUBHOM, YETKO OPraHW30BaHHOW, PE3yJbTATUBHOM.

[lepen mpoBeaeHUEM KOHTPOJUPYIOIIETO MEPONPHATHS OOydYaroIuecs B 00sS3aTeIIbHOM
MOPSIIKE JOJKHBI OBITh O3HAKOMIICHBI C 3JIEMEHTaMH KOHTPOJIS.

Pesynbrarthl 00yueHWs XMMHH JOJDKHBI COOTBETCTBOBATH OOIMM 3ajadyaM IpeaMera M
TpeOOBaHUAM K €TI0 YCBOEHHUIO.

Pesynmbrarel  0Oy4deHHsT OIIEHHMBAIOTCSA 10 NATHOAUIBHOW cucteme. [lpu  omeHke
VUUTBHIBAIOTCS  CJICAYIONIME KAuyeCTBEHHBIC TIOKA3aTelId OTBETOB: TIyOMHA (COOTBETCTBHE
U3YYEHHBIM TEOPETHUYECKHMM O00O0OIIEHUsIM); OCO3HAaHHOCTh (COOTBETCTBUE TpeOyeMbIM B
nporpaMme YMEHHUSIM MPUMEHATH MOJIYYCHHYI0 WH(OpMaIMIO); MOJHOTA (COOTBETCTBUE OOBEMY
nporpaMMbl 1 uHpopMmanuu ydeOHuUKa). [Ipy OlleHKE YYHTHIBAIOTCA YHCIIO M XapakTep OIIHOOK
(cymiecTBeHHbIE WM HecyliecTBeHHbIC). CyIIeCTBCHHBIE OIMMOKM CBSI3aHBI C HEIOCTATOYHOM
IyOMHON M OCO3HAaHHOCTBHIO OTBETa (HampuMmep, 0OyYaroIIuiics HEMPaBHIIBHO YKa3all OCHOBHBIC
MIPU3HAKYU TIOHSITHH, SBJICHHUM, XapaKTEpPHbIE CBOMCTBA BEIIECTB, (DOPMYJIbI BEIIECTB, HEMPABUIHHO
chopMyIHUpOBall 3aKOH, MPABUJIO U T. M. UM OOyYaIOIUICS HE CMOT MPUMEHUTH TEOPETHUECKUE
3HAHUS IS OOBSICHEHUS W TPEICKa3aHWsl SIBJICHHUM, YCTAHOBJICHHUS MPUYUHHO - CJIEIICTBEHHBIX
CBsI3€, CpaBHEHUS U Kiaccu(UKaIuK SBICHUH U T. 1.). HecyliecTBeHHbIE OMIMOKU OMPEIeNISIIOTCS
HETIOJTHOTOM OTBeTa (HAlpuMep, YIyIIEHHWE W3 BHUAA KAKOro-TMOO HEXapakTEpHOTo Qakra mpu
XapaKTepUCTHKE BEIIECTBa, Mpolecca). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, JOMYIICHHBIE
110 HEBHUMATEJIBHOCTH (HampuMep, B IBYX U OoJyiee ypaBHEHUSX PEAKIUi JUCCOIUAIIMU B MTOJIHOM
MOHHOM BHJE JOMYIeHa OJHA OlMOKa B 0003HAYeHHH 3apsia HMOHA). Pe3ynbraTel 00ydeHUs
MIPOBEPSIFOTCS. B TMPOIECCE YCTHBIX W TMHCHbMEHHBIX OTBETOB OOYYAIOIIMXCS, a TakkKe Mpu
BBITIOJIHEHUU UMU XUMHYECKOTO SKCIIEPUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMbl TUCIANIMHBI
aHAJIUTHYECKAS XUMUS

1. Heab u 3aa1a4n TUCHUTILIHHBI

HCJ'IB HU3Yy4YCHUS JUCHUILIMHBIL O6y‘IeHI/IC CTYACHTOB TCOPCTUUCCKHM OCHOBAM aHAJUTUYECKOM
XUMHUHU H HpI/IOGpeTeHI/IIO HMHU HABBIKOB HNPAKTUYCCKOTO MPHUMCHCHUA MCTOAOB KAaUCCTBCHHOI'O U
KOJIMYCCTBCHHOI'O aHa/In3a IJI1 OIpPEACICHUA COGI[I/IHGHI/Iﬁ OpFaHquCKOﬁ u HeOpraHquCKOﬁ

npupoabl, aKTUBHOMY HUX UCIIOJIB30BAHUTIO JJISI KOHTPOJIA COCTOAHUSA CPCbI oOHMTaHu4.
3aaaln/1 JOUCLUIIINHBI.

VY cBOeHHE MUHUMAIIbHO HEOOXOUMBIX TEOPETUYECKUX MOI0KEHUH XUMHUUYECKOT0 aHAJIN3a.
ITpuoGpeTeHue HaBBIKOB pacyeTa B 00JIaCTH XUMHUECKOTO aHAIN3a.

2. CTpyKTypa IMCHUILIUHBI

2.1.PacnpenencHue TPYAOEMKOCTH IO OTHCIBHBIM BHIAM YYEOHBIX 3aHATUH, BKJIOYAs
camocrosTenbHyo padory: JIk — 34 u; JIP — 34 u; CP — 49 4.
OO61as TpyA0eMKOCTh IUCHUIUTMHBI cocTaBigeT 144 yacoB, 4 3a4eTHBIX €IMHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIIAHEL:

1. AnamuTuyeckas XMMHS U XUMHYECKUH aHaJIN3.

2. MeTposorndeckue OCHOBBI AaHATUTUYECKON XUMHH.
3. Ot60p npoO U MOArOTOBKA BEIIECTBA K aHAIH3Y.

4, KauecTBEeHHBIH aHAJIN3 KAaTHOHOB U aHUOHOB.

5. KonnyecTBEeHHBIN aHAIN3.

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepedyeHb KOMMETEeHIHIA)

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBieH Ha (OpMHUpPOBAHHUE CIAEAYIOUIUX KOMITETEHITHH

[1K-2: BnageHnemM MmetogamMu oTO60pa mpod U MPOBeIeHUSI XMMUKO-aHATUTHYECKOTO aHaTn3a
BPEIHBIX BEIOPOCOB B OKPY’KAIOIIYIO CPEy, TEOXUMHYECKUX HCCIIeIOBaHUN, 00pabOTKH, aHAIIU3a 1
CHUHTE3a MPON3BOACTBEHHOM, MOJIEBON U JIAOOPATOPHOU HKOJIIOTUUYECKOM MH(DOpMALIK, METOIaMU
COCTABJICHHS IKOJIOTHYECKUX M TEXHOTCHHBIX KapT, cOopa, 00padOTKU, CHCTEMaTH3aIliH, aHAJIn3a
uH(popMaiu, GopMUpoOBaHUs 0a3 JaHHBIX 3arPsI3HEHUS OKPYKAIOIIEH CpeJibl, METOJaMH OIEHKU
BOSHGfICTBI/I?[ Ha Oprn(a}omy}o cpej:[y, BBIABJIATH HCTOYHUKH, BUJbI 1 MaCHITa6I>I TCXHOI'CHHOI'O
BO3JECUCTBUS

4. BuJa NpoMe:KyTOYHOI aTTeCcTallMU: SK3aMeH
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IMpunoxenne 3

IIpomoxon 0 0ononneHusAX u uIMEHEeHUAX 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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IIpunoxenue 4

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

1. Onucanue poHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne

JJIeMeHT DdOC
KOMIIETEH Tema
KOMIIETeHIINH
187071
[1IK-2 BJIAJICHUEM METOJAMU 1. AHanuTHYecKast XUMUS U Bonpocet o1

otOopa mpod u
MIPOBEJICHUS] XUMUKO-
AHATUTUYECKOTO aHATN3a
BPEIHBIX BEIOPOCOB B
OKPY’KaIOIIYIO Cpeny,
FEOXUMHUYECKHUX
HCCJICIOBaHUM,
00paboTKH, aHANTH3a U
CUHTE3a
MIPOU3BOJICTBEHHOM!,
TMOJIEBOU U
nabopaTopHOH
AKOJIOTMYECKOU
uH(pOpMaIii, METOAAMHU
COCTaBJICHUS
JKOJIOTHUECKUX U
TEXHOTCHHBIX KapT,
cbopa, o6paboTKH,
CUCTEMAaTH3AIIHH,
aHaynu3a uHdopmanuu,
¢dopmupoBanus 6a3
TAHHBIX 3aTPSA3HEHUS
OKpYKarollIeu Cpeibl,
METOJIaMU OLIEHKH
BO3JECHCTBUS Ha
OKpY’KaloILYIO cpeny,
BBISIBJISITHh HCTOYHHKH,
BUJIbI U MACIITA0bI
TEXHOTCHHOTO
BO3JCHCTBUSA

XUMHUYECKUN aHAIN3.

cobecedosanus, omuem
no JIP, komnnexm
PA3HOYPOBHEBbIX 3A0AHUL

2.MeTposIorn4ecKrue OCHOBBI
AHAJIMTUYECKOU XUMUH.

Bonpocwi 0ns
cobecedosanus, omuem
no JIP, komniexm
PA3HOYPOBHEBbIX 3A0aHUL

3.0160p npob 1 MOATOTOBKA
BEIIIECTBA K aHAJIN3Y.

Bonpocwi ona
cobecedosanus, omuem
no JIP, komniexm
PA3HOYPOBHEBbIX 3A0AHUL

4 KadyecTBEHHBII aHAIN3
KAaTHOHOB U aHUOHOB

Bonpocwi ona
cobecedosanus, omuem
no JIP, komniexm
PA3HOYPOBHEBLIX 3A0AHUL

5.KonnuectBeHHBIN
XUMHUYECKUH aHAIN3.

Bonpocwi 0ns
cobecedosanus, omuem
no JIP, komniexm
PA3HOYPOBHEBLIX 3A0AHUL
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2. Onucanue moka3aTesneil 1 KpUTepueB OLIEHUBAHUS KOMIICTECHIUH

Ioka3aresu Ouenka Kpurepun

3HATH oOydaromuiicss 0OHapyKHJI 3HaHUE

(TIK-2): OCHOBHBIE TTOHATHS u BCEro yueOHOro MaTepuana, ero

TEOPETUYECKUE 3aKOHbl aHAIMTHYECKOU OTBET MOJIHBIM U NPABWIbHBINA Ha

XUMHUU; T€ U METOAbl aHAIN3a; OCHOBBI OTJIMYHO OCHOBaHUU U3YYCHHBIX TEOPUIA;

CTaTUCTUYECKOM 00pabOTKH Pe3yabTaTOB Marepuan u3-

aHAIIN3A; MpaBUiIa 51 TIPUEMBI JIOKEH B OIPEIECIEHHON JOTHYECKON

BBIITOJIHEHUS 1ab0paTopHOTO MIOCJIEI0BATEIbHOCTH; OTBET

XUMHUYECKOT0 IKCIIEPUMEHTA. CaMOCTOSITEJIbHBIN

yMeThb oOyyvaronuiics 0OHapy U1 3HAHUE

(/IK-2): 00OCHOBaHHO OCYILECTBIISATH BCEro y4eOHOro

BHIOOp METOJa W METOAMKH aHaIu3a; MaTrepuaa, ero OTBET MOJHbINA U

IIPOBOJUTH Ka4eCTBEHHBIN u IIPaBUJIbHBIN HA OCHOBAaHUHU

KOJIMYECTBEHHBI  aHaJIM3  BEILECTBA M3YYEHHBIX TEOPHIi; MaTepuai u3-

XUMHAYECKUMH METOJIaMH; 00padaThIBaTh Xxopoto JIO’KEH B OIIPECIICHHON JIOTUYECKON

U TPEACTABIATh PE3YJIbTAThl aHAIU3a B MIOCJIEI0BATEIbHOCTH, IPU 3TOM

COOTBETCTBUHM C  METPOJIOTHYECKUMU JIOTYIIIEHBI IBE-TPU He-

TpeOOBaHUSAMU; HCII0JIb30BAaTh CYIIECTBEHHBIE OLIUOKH,

CIIPaBOYHYIO JUTEpaTypy 1o UCIIpaBJICHHBIC 110 TPEOOBAHUIO

aQHAJIMTUYECKOW XMMHM; OOpamaThCcs C MIPENoIaBaTelis

aHAIMTUYECKUM  00Opy/lOBaHHEM | oOyyvaronuiics 0OHapyKUIT MPOOEITBI

MEPHOM MOCYI0M. YAOBJIETBO- B 3HAHUAX OCHOBHOI'O yqe6H0ro

BJIa€Th PHUTEILHO MaTepualia, €ro OTBET HEIOJHBIM,

(7TIK-2): TeXHHKOM BBIIIOJHEHUS HeCBSI3HBII

OCHOBHBIX OIlepalui

IrPaBUMETPUUECKOTO U

TUTPUMETPUYECKOTO aHAIIHN3a;

METOJIMKaMH 0TOOpa MpoO U MOATOTOBKH .

00pa3IoB K aHaJIKN3y; METO/JaMH pacueTa obyuaromuiicss 0GHapY LI Cyme-

HOHHBIX PABHOBECHIT B PACTBOPE, B TOM HEYJ0BJIeT- | CTBEHHbIEC IPOOEIBI B 3HAHUAX
BOPHUTEJBLHO | OCHOBHOIO y4eOHOro MaTepuania u

YHUCJIC, KPUBBIX TUTPOBAHUA; METOJaMU
pacuera pe3yibTaToOB aHAIIN3a,
CIIOCOOHOCTBIO IPUMCHATH Ha IIPAKTUKE
METOJIbl aHaIHu3a U OLEHKU
J1a00paTOPHBIX UCCIICTOBAHUM.

JIOMYCTUII IpyOble OIMOKH
P 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» nnst 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 kadgenpsl DbXuX

OT « » 2018 r., mpotokos 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 «__ » 20 1., npotokon Ne

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

HavaneHuk

y4e€0HO-METOINYECKOTO YIIPaBIICHUS I'.I1. Hexxeeny

Perucrpanmonnsrii Ne

(memoouueckuti omoen)
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