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1 HOACHUTEJIbBHAS 3AIIMCKA

11 Hear aucoumiadHbl: chopmMupoBarh (yHIaMEHTaJIbHBIC 3HAHUS B 00JacTH
AHAIUTUYECKOW XUMHH.

Hcxons u3 nenu, B mporecce u3ydeHusl TUCIUIUIMHBI PEIIaloTCs CAeAyIOUIIe 3a/1a4u:

- OCBOCHHE METOJIOB M CPEACTB XUMUYECKHIX UCCIICIOBAHHI BEIIECTB M UX MPEBPAIICHUN;

- (popmHupoBaHUE HABBIKOB BHIIIOJHEHUS XUMUYECKUX J1a00paTOPHBIX ONepaluii;

- OCBOCHHE METOJIaMU KOJHMYECTBEHHOTO OIMPEIEICHHS BEIISCTB M OLIEHKH IOTPEIIHO-
CTel Mpu NPOBEACHUU IKCIIEPUMEHTA.

1.2 MecTto qucunnimubl B cTpykrype OOII:

JlucuuiuimHa «AHAIUTUYECKask XUMUS» OTHOCUTCS K JAUCIUILTUHAM 0a30BO YacTH OJoKa
b.1. (b1.0.18).

JIaHHBII KypC TECHO CBSA3aH U ONMPACTCS HA TAKUE paHEe M3YUYEHHBIE JUCLUIIIMHBI, KaK
HEOpraHuyeckas Xumus, Gus3nka, MaTeMaTuka. AHaIUTHYecKass XUMHs CTOUT B Y4eOHOM IUIaHe
nepes KypcaMu OpraHuuecKoi u (pu3ndeckoil XUMHUIA, 4TO 3HAYUTEITHFHO 00JIETYaeT uxX u3ydeHue.

JlucuunimHa sBJIS€TCS OCHOBOM JUIsl IOCJIEAYOUIEr0 U3YyUYEHUs XUMUUECKUX TUCLHUILIMH U
IIOATOTOBKH K UTOIOBOM IOCYJapPCTBEHHOM aTTECTALUH.

1. 3 IncunniuHa HanpaBJjieHa Ha (popMHupoOBaHuUe cieayomux komnerenuuii: OIK-
1, OIIK-2, YK-1, IIK-1, IIK-5:

- OIIK-1. CnocobeH aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
9KCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUN, HHANKATOPAMM JIOCTHKEHUS KOTOPOIl SIBIIsSETCS:

e OIIK-1.1 CucremaTu3upyeT U aHAM3UPYET PE3yIbTAaThl XMMUYECKUX IKCIIEPUMEHTOB,
Ha0JII0/IEHUH, U3MEPEHUH, a TAK)KE Pe3yJIbTaThl pAaCUETOB CBOMCTB BELLIECTB U MATEPHAJIOB.

e OIIK-1.2 IlpennaraeT MHTENpPETALUIO0 PE3YJbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PadOT C UCIOIb30BAHUEM TEOPETUUYECKUX OCHOB TPATULMOHHBIX U HO-
BBIX Pa3/esIOB XMMHUHU.

e OIIK-1.3 ®opmynupyeT 3aKIOUEHHsI U BBIBOJBI IO pe3yjbTaTaM aHajlIM3a JUTeparyp-
HBIX JJaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX pabOT XUUYECKPOH
HaIpPaBJIEHHOCTH.

- OINK-2. CnocobeH mNpoBOIUTH C COOJMIOACHHEM HOPM TEXHUKH 0€30MacHOCTH
XUMHUYECKHUM 3KCIIEPUMEHT, BKIIIOUYasi CUHTE3, aHAJIN3, U3yYEHHE CTPYKTYPBl U CBOMCTB BEILIECTB U
MaTepuasoB, UCCIEOBaHUE IMPOLIECCOB C UX Y4YaCTHEM, MHAMKATOPAMH JOCTHXEHHUS KOTOPOM
ABJIAETCS:

e OIIK-2.1 PaboTaeTr ¢ XMUMHYECKUMH BELIECTBAMHU C COOJIIOJCHUEM HOPM TEXHUKU 0e3-
OITACHOCTH.

e OIIK-2.2 CunTte3upyeT BellecTBa U MaTepHalibl pa3HOW MPUPOJIBI C UCIIOJIIb30BAaHUEM
UMEIOLINXCSA METOIUK.

e OIIK-2.3 ITpoBOOUT cTaHAApPTHBIE ONEpalMy Ul ONpEAeTIeHUs XUMUYECKOro U (a3o-
BOT'0 COCTaBa BEIIECTB U MAaTEPUAJIOB Ha UX OCHOBE.

e OIIK-2.4 Hccnenyer cBOICTBa BEIIECTB U MAaTEPUATIOB C MCIIOJIH30BAHUEM CEPUHHOTO
HAY4YHOT'0 000pYAOBaHUS.

- YK — 1. CnocobeH ocymecTBISITh OUCK, KPUTUYECKUN aHaIM3 U CUHTE3 HH(popmanuu,
IPUMEHATh CHCTEMHBIM MOAXOA [ pELIEHUs IOCTABIEHHBIX 3a4a4, HWHAHKATOpPaMH
JOCTUKEHUS] KOTOPOH SIBIISIETCS:

e VK-1.1. Ananuzupyer 3ajauy, BeIIEIss €€ 0a30BbIe COCTABISIOIINE.

e VK-1.2. OnpeznensieT, UHTEPIPETUPYET U PAHKHUPYET MHPOPMALIUIO, TpeOyeMyIo i pe-
IIEHHUS TIOCTaBIICHHOMN 3aga4du.

e VK-1.3. OcymecTBisieT MOUCK HHPOPMAILIMH JUISI PEIICHUS TOCTABICHHOW 3aauu 10 pa3-
JIMYHBIM THUIIaM 3aIlIpOCOB.



VYK-1.4. ITpu o6paboTke nHdopmaiuu oTimdaeT PakThl OT MHEHUH, HHTEPIPETAIIHA, Olle-
HOK, (hopMHUpYyeT COOCTBEHHBIE MHECHHSI U CY)KJICHUSI, ApTYMEHTHPYET CBOU BBIBOJIBI M TOU-
KY 3p€HHUs, B TOM YHCJIe C TpUMeHEeHnEeM (prII0COPCKOTo MOHATUHHOTO armapara.
YK-1.5. PaccmaTpuBaeT u npeajiaracT BO3MOXXHbIC BApUAHThI PEIICHUS TTOCTABICHHOM 3a-
Jla4M, OLICHMBAas UX JOCTOMHCTBA U HETOCTATKHU.

IIK-1. Bumageer cuctemoil (yHIaMEHTAIbHBIX XUMHUYECKMX TIOHSATHH M 3aKOHOB,

HHAUKATOPAMMU NOCTHIKCHUSA KOTOpOﬁ SABJIACTCA:

[1K-1.1. [lonumaeT OCHOBHBIEC MPHUHIIMIBI, 3aKOHBI, METOAOJOTHIO0 HM3Y4aeMbIX XHMHUYe-
CKHUX JTUCIUIUIMH, TEOPETUYCCKUE OCHOBHI (PM3UYECKHX M (DU3UKO-XUMHUYECKHX METOIOB
HCCJICIOBAHMUS.
[1IK-1. 2. Vcnionb3yeT (yHAaMeHTalIbHbIE XUMUYECKHE TIOHATHS B CBOEH MPOQECCHOHANb-
HOM J€ATEIIbHOCTH.
[1K-1.3. MHTepnpeTupyeT noydeHHbIe Pe3yJIbTaThl, UCIOIB3YSl 0A30BbIC TIOHATUS XHUMHU-
YECKUX JUCIHUILINH.

MK-5. CriocobeH OCYIIECTBISATh KOHTPOJIb KaueCTBAa ChIPbS, KOMIIOHEHTOB U

BBIITYCKaeMOI MPOIYKIMM XUMHUYECKOTO0 HA3HAYEHUs MOJ PYKOBOJCTBOM CIIELUAIUCTOB OoJjiee
BBICOKOW KBaJTM(UKAINHA, HHAUKATOPAMH JTOCTHKCHUS KOTOPOH SBIISETCS:

[1K-5.1. BeiOupaer MeTo/bl U CPEACTBa KOHTPOJIS KAaueCTBa, ChIPbsi, KOMIIOHEHTOB U BBI-
yCKaeMOW MPOAYKLUUH XUMHUYECKOTO0 HAa3HAUYEHHUS HAa COOTBETCTBUE TpeOyemoil HopMa-
TUBHOM IOKyMEHTALIUN.

[1K-5.2. BoinosHseT cTaHAAapTHBIE ONEpaluy Ha TUIIOBOM 00OpYJIOBAHUU Ul XapaKTepH-
CTHKH CBIPBS, IPOMEKYTOYHON U KOHEYHOM NMPOTyKIIMU XUMUYECKOTO IIPOU3BOJICTBA.
I1K-5.3. CocraBisieT MpOTOKOJIbI UCIBITAHUI, OTUETHI O BBHINOJIHEHHON paboTe Mo 3ajaH-
HOU (opme.

[TK-5.4. OcymiecTBasieT KOHTPOJIb TOUHOCTH aHAJIUTUYECKOr0 OOOpYAOBaHUS Ha COOT-
BETCTBHE TPeOyeMOi HOPMAaTUBHON JTOKYMEHTAIIHH.

1.4 Ilepevyenb MIaHMPYeMBIX Pe3yJabTATOB 00y4eHusi. B pe3ynbpTare u3ydeHus AMCLUIIINHBI
CTYZAEHT J0JIKEH

3HATb:

® OCHOBBI KAYECTBEHHOI'O aHAJIN3a COEIMHEHNUI;
® OCHOBHBIE COBPEMEHHBIE METO/IbI UCCIIEIOBAHUSI BEILECTB;
® METO/IbI U Cc1ocoObl 00paboOTKKM MHPOPMAIMK PE3YyJIbTaTOB XUMHUYECKOTO SKCIIEPUMEHTA,

pe3yJIbTaTOB HAOIIOICHUN U U3MEPEHUIA;

L4 HH(bOpMaHHOHHLIC HCTOYHHKHU CIIPAaBOYHOT' O, HAYYHOI'O, HOPMATHBHOT'O XapaKTepa,
® CTAHJAPTHBIC METOABI ITOJTYYCHH, I/I,ZLCHTI/I(I)I/IKaI_II/II/I 1 UCCJICIOBAHUS CBOMCTB BEILIECTB U

MaTepuaioB, IpaBuiia 00paboTKU U 0hopMIIEHUS pe3yabTaTOB paboThl, HOpMbI Th;

yMeTb:

¢ CHUHTC3UPOBATH BCHICCTBA U MATCPUAIIBL pa3H01>i mpupoabl € HUCIOJb30BAHUEM HMCIO-
mIMXCcAa METOOUK,

J IIPOBOAMTD MPOCTHIE XUMHUECKHUE OTBITHI MO MPEAIaraéMbIM METOJUKAM;

o BBIOMPATh METO/IbI IMATHOCTHKY BEILIECTB U MaTE€PUAJIOB, IPOBOAUTH CTaHIAPTHbIE
H3MEpEeHUS;

J BbIOMpATh METOJBI U CPEACTBA KOHTPOJISL KAUeCTBA, ChIPhsi, KOMIOHEHTOB U BBIITYC-

KaeMOW MPOAYKIINU XUMHUYECKOTO Ha3HAYEHHs Ha COOTBETCTBUE TpeOyeMOoil HOpMATUBHOM
JTOKYMEHTAIH;

J o0OpabatbiBaTh, aHAIM3UPOBATh U 0000LIaTh pe3yJbTaThl HAOMIOJEHUN U U3Mepe-
HUM;



L4 CTaBUTh XUMHYCCKUM OKCIICPUMCHT, aHAJIM3UPOBATL U OUCHHUBATH na6opaTopHI>Ie

HCCIICIOBAHNS;

° IMPUMCHATH OCHOBBI U 0COOEHHOCTHU IMpaBUJI TCXHUKU 0e30IMacHOCTH IIpu MIMpoBeCacC-

HHUHU XUMHUYCCKOI'O SKCIIEPUMEHTA,

BJIAJ1€Th:

L4 0a30BBEIMH HaBLIKAMH MMPOBCACHUA XUMHUYCCKOI'0 SKCIICPUMECHTA U O(bOpMHGHHH €ro

PE3yIIbTATOB;

L4 HaBbIKaMU IIJIAHUPOBAaHUsA, aHAJIN3Aa,

L4 HaBbIKaMU ACJIAaTh 3aKIIIOYCHHA W BBIBOALI 110 PE3YyJIbTaTaM aHalIu3a JUTCPATYPHBIX

JaHHBIX, COOCTBEHHBIX HKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX PadoT;

® HAaBbIKAMU CUCTECMATU3UPOBATH U AHAJIU3UPOBATH PE3YJIbTATHI XUMUUCCKHUX 3KCIICPU-

MEHTOB, HAOJIFOICHHH,

1.5 O0masi Tpy10eMKOCTh TUCUMILIMHBI «AHAJUTHYECKAs] XUMHUSA» COCTaBlsieT 16 3a-

HU3MEPEHU.

yeTHbIX eaunuIl (naee — 3E) (576 yacoB).

[IporpamMmma mnpeaycMaTpuBaeT H3yuy€HUE Marepuajga Ha JEKUUAX U JabOpaTOpHBIX
3anatusax. [IpegycMoTpena camocrosiTensHas paboTa CTyIGHTOB IO TeMaM U paszaenam. [IpoBepka
3HAaHUH OCYHIECTBISIETCS] PPOHTAIBHO, HHAUBH Y AJTHHO.

1.6 O0beM AMCUUIITUHBI M BU/IbI YUYeOHOH 1esITeIbHOCTH
O0beM TMCHMILIMHBI M BUAbI Y4e0OHO 1eATeJIbHOCTH

Bua y4eOHoii padboThI Bcero uacos CemecTphl
3 4
OO0m1ast TpyJ0EMKOCTh 576 234 342
AynUTOpHBIE 3aHATHS 302 114 188
Jlekuun 90 30 60
JlaGopaTopHbie pabOThI 212 84 128
CamocTtosTenpHas padora, 202 84 118
HalMcaHue KypcoBOM pabOThI
Bun xonTpons 3ammura KypcoBoit
paboThI
Bua uroroBoro KOHTpoOIIst 712 36 36
3auer, JK3aMeH 3auer, DK3aMeH

2 YYHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE
YueOHO-TeMaTHUYeCKH IJIaH

AyIuTOpPHBbIE 3aHATHUS Camocrost
TeJbHasA
No HaumeHoBaHue Bcero JlaGopaTop Hgii‘gtﬂ
TeM (pa3aesioB) 4acoB Jlekuuu HbIe e
3aHATHSA KYpPCOBOii
padoThI
1 KayecTBeHHBII aHA)IN3
1.1 | AnaguTudeckas XUMHUs KaK HayKa 8 4 - 4
1.2 | AHanuTHYeCKHE PeaKIMi KaTHOHOB 10 - 6 4
| aHamMTHYECKOH TPYIIIBI.
AHanu3 cMecu KaTuoHOB |
AHATTMTUYECKOU IPYTIIIbI
(KOHTpOJIBHAS 3a/1a4a)
1.3 | AHanuTHYEeCKHE PeaKIMy KaTHOHOB 10 - 6 4




Il ananuTHueCcKoil rpymIebl.

Anamuz  cmecu  katuoHoB |l
AHAJIMTUYECKON IPYIIIBI
(KOHTpOJIBHAS 3a/1a4a)

1.4 | Merposiorusi XuMU4eCKOro aHaJIu3a 4 2 2

1.5 | AHaguTHdecKkre peakiuu KaTHOHOB
Il ananuTH4eckoil rpynimsl. 12 - 6
AHanu3 cMecu KaTHOHOB Il
AHAJIMTUYECKON IPYIIIBI
(KOHTpOJIBbHAS 3a/1a4a)

1.6 | Teopernueckue OCHOBBI U HPUEMBI 4 2 2
IPOOONOATOTOBKH

1.7 | Amamu3 cmecu katwoHoB Tpex | 10 - 4
aHAJIMTUYECKUX rpymil.
CucremMaTHuecKMil X0/ aHAJIM3a

1.8 | AHaguTHYECKHE PEaKIMi KaTHOHOB 8 - 2
IV aHanuTHUeCKOM rpyMIIbI.
AHanu3z CcMecH KaTHOHOB v
AHAJIMTUYECKON IPYIIIBI
(KOHTpOJIBHAS 3aJ1a4a)

19 | TepmoguHamMuka W KHHETHKA 4 2 2
XUMHUYECKHX TPOIIECCOB

1.10 | AnanuTHYecKue peaKui KaTHOHOB 12 - 6
V aHaIMTUYECKOW IPyIIbI.
AHanu3 CcMecH KaTHOHOB \Y
AHAJIMTUYECKON IPYIIIbI
(KOHTpOJIBHAS 3aJ1a4a)

1.11 | Xumuueckue paBHOBECHS B| 10 6 4
pealIbHbIX CUCTEMAaX

1.12 | AHanuTHYECKHE pPEeaKIui KaTHOHOB 10 - 4
V| aHaIMTHYECKOM IpyMIIbL.
AHanu3 CMeCH KaTHOHOB VI
aAHATUTUYECKOM TpyTIIbI
(KOHTpOJIbHAS 33]a4a)

1.13 | Ananus cmecu xkatuonoB 1V, V u 10 - 4
VI ananuTHuecKux rpymni
(KOHTpOJIbHAS 33a4a)

1.14 | Amaim3 cmecu karmoHOB Bcex | 10 - 4
IIeCTH  AHATUTHYECKUX  TPYMIL.
HpoOHbIit X0 agajnsa
(KOHTpOJIbHAS 337a4a)

1.15 | OcHoBHBIE  THNBI  XUMHYECKUX | 26 14 12
peaxiui, HCIIONIE3YEMBIX B
AHAJIMTUYECKON XUMHUH

1.16 | AnanuTUYECKUE peaKiuu 10 - 4
OpPraHWYECKUX BEIIECTB

1.17 | Ananutuyeckue peakiii aHHOHOB 10 - 4
MepBOM TpyNMbl. AHAU3 CMECH
AHWOHOB MEPBOU I'PYIIIIBI
(KOHTpOJIBHAS 3a/1a4a)

1.18 | AHanuTHYECKHE pPEeaKIui aHUOHOB 10 - 4

BTOPOH M TPEThEU rpynn. AHaIu3




CMECU aHMOHOB BTOPOH U TPEThEH
rpyNIbl (KOHTPOJIbHAS 3a/1a4a)

1.19

AHamu3 cMecu aHHOHOB BCEX
AHATMTUYECKUX TPyNI (KOHTPOJIbHAS
3a/7a4a)

10

1.20

AHaJIN3 UCKYCCTBEHHOM CMecH
TBEPJBIX BEUIECTB (KOHTPOJIbHAS
3a/1a4a)

10

IK3aMeH

36

HToro

234

30

84

84

2 Kommuec

TBEHHBINA aHaJIN3

2.1

MGTOI[BI MAaCKUPOBKH, PA3ACICHUA
1 KOHIHCHTPHUPOBAHUIA

10

6

2.2

DKCTPaKIMOHHO-(POTOMETPUIECKOE
ompezeeHue MoHOIeHa B
pacTBopax

10

2.3

CDOTOMeTpI/ILICCKOC OIpCaACIICHUC
AuXpoMar- MU ICpMaHIaHaT-MOHOB
IIpU UX COBMCCTHOM IMPHUCYTCTBHUU

10

2.4

XHUMHUYECKHE METOEI

42

24

18

2.5

Onpenenenue coaepxKaHus
KPUCTAJUIM3ALIMOHHON BOJBI B
KPHUCTAJUIOTHIpATE XJIopuaa 6apus

2.6

Omnpenenenne Cyibhar-noHOB

10

SN

2.7

[IpuroToBneHue U ycTaHOBKa TUTpPA
pacTBOpPOB KHUCJIOT U  IIEJIOYEH.
Onpenenenue coaepKaHus LEI0UU
u COAbl IpU HUX COBMCCTHOM
MIPUCYTCTBUH

2.8

Meroasl KHCJIOTHO-OCHOBHOI'O
TUTpOBaHus. KpuBble TUTpOBaHUSI.

10

2.9

OmnpeneneHne aMMHuaka B COJSIX
aMMOHHUSI  METOJIOM  OOpaTHOTO
TUTPOBAHHUS

2.10

HpI/IFOTOBJ'IeHI/IG U CTaHJapTU3aluAd
pacTBopa HUTpaTa cepeOpa.
Onpenenenve  XJOPUA-HOHOB B
CTOYHBIX BOJIaxX METOA0M
®donbrapaa

10

2.11

[IpuroToBneHue M craHgapTU3AIMS
pactBopa JOJITA. Omnpenenenue
Kele3a U ATIOMUHUS

2.12

[IpuroroBnenne n craHIapTU3ALNAS
pacTBopa I€pMaHraHaTa Kajus.
OrnpeneneHne Kanblus B pacTBOPE.
OnpeneneHre HUTPUT-UOHOB

10

2.13

[IpuroroBnenne n craHIapTU3ALNAS
pacTBopa THOCyinbdara HaTpHs.
Onpenenenne Mmeau

10

2.14

Kunernueckne MCTOJbI aHaJIM3a

SN

2.15

3J'ICKTpOXI/IMI/I‘-ICCKI/Ie MCETO/bI

10




2.16 | IloTeHIMOMETpHUUYECKOE 10 - 6 4
TUTPOBaHUE. Onpenenenue
XJIOPOBOJIOPOAHOW U OOpHOM
KHCJIOT B UX CMECH

2.17 | Kynonomerpuueckoe tupoBanue. | 10 - 6 4
Omnpenenenue THOCYIb(paT — NOHOB.
Ornpenenenue Meau

2.18 | Ompenenenue Zn, Cd, Pb, Cu 10 - 6 4
METOA0M WHBEPCUOHHOMU
BOJIbTAMIIEPOMETPUH

2.19 | Kongykromerpuueckoe 10 - 6 4
TUTPOBAHHUE. Onpenenenue
XJOPOBOJOPOJHOM M YKCYCHOM
KHCIIOT

2.20 | CHeKTpOCKOITMYECKHUE METOIbI 14 8 - 6

2.21 | ®oromerpuueckoe  ompenenenue | 10 - 6 4
JKeyne3a B TEXHUYECKOM CepHOU
KHCIIOTE

2.22 | Typbunumerpudeckoe 10 - 6 4
orpezeneHue CBUHIIA.
Typbunumerpuueckoe
omnpeeNieHNue KaJlblUs

2.23 | ®oromerpuueckoe  ompenenenue | 10 - 6 4
Kelmesa W HUKeNs Tpu  UX
COBMECTHOM MPUCYTCTBHH

2.24 | TypbunumeTpudeckoe 10 - 6 4
omnpezeneHue cynb(paT-uoHOB

2.25 | Macc-creKTpoMeTpruIecKue 3 2 - 1
METO/IbI

2.26 | MeToasl aHa/nM3a, OCHOBAaHHBIE Ha 3 2 - 1
Palu0aKTUBHOCTH

2.27 | TepMuuecKre METOIBI 3 2 - 1

2.28 | buomornueckre MeTOAbI aHAIIA3A 3 2 - 1

2.29 | ABTomMaruzamus u 3 2 - 1
KOMIIbIOTEPH3alMs aHATN3a

2.30 | AHanM3 KOHKPETHBIX 00bEKTOB 3 2 - 1

2.31 | ®otomerpuueckoe  ompenenenue | 10 - 6 4
MOJIBUKHOTO ocdopa B mouBax

2.32 | PedpakromeTrpudeckoe 10 - 6 4
oIpeJiesIeHue cojiepkaHust Opomuia
KaJIvsi B pacTBOpe

2.33 | OnTryeckne METOBI aHAIIN3a 2 - 2 -
3ammTa KypcoBOi pabOThI

DK3amMeH 36

Htoro 342 60 128 118
| Uroro: | 576 90 212 202

HNHTepakTUBHOE 00yUYeHHE 110 JUCHUILIMHE
Ne Tema 3aHATUA Bun ®DopMa HHTEPAKTUBHOI'0 3AHATHA Kou-
3aHATHUSA BO
4acoB




1 | Ananmutnueckas XuUMHS — Kak JIK Jlexuust-6puuHr
Hayka

2 | Teoperndeckne  OCHOBBHI U JIK [IpocMoTp U 00CYy)aCHHE yIeOHOTO
IpHeMbl IPOOOMOATOTOBKH Bugeoduipma «IIpobonoaroroBkay

3 | OCHOBHBIE THUIBI XUMHUYECKUX JIK Jlekmust ¢ ommOKamMu
peakuui,  HCIONb3yeMbIX B
AHAJIMTUYECKOM XMMHUH.

4 | Metonbl MAaCKHUPOBKH, JIK [IpocmoTp u oOcykaeHHE YIEOHOTO
paszneneHus U ¢wmibMma «IIpocras u GppakumonHas
KOHIEHTPUPOBAHUS neperonka. Bugeoypox»

[IpocMoTp U 00Cy)IACHHE YIeOHOTO
dbunbma «uctmmisanus. OTroHka.
Bosronka»
5 | DACKTPOXUMHYECKUE METOIBI JIK [IpocmoTp u 00OcykIeHHE YIEOHOTO
¢bunbpma «DnekTpodopes»
[IpocMoTp 1 00Cy)aeHNE yueOHOTO
BUJICOPUITEMA
«/HBepCHOHHASIBOIBTAMIIEPOMETPHU
oY
6 | Kunernueckue MeTOIbl aHAIIA3A JIK [IpocmoTp u oOcyxaeHHEe YI4eOHOTO
¢unbma «Tepmudeckoe
paznoxxenue. CriiaBjacHuE

7 | TepmoauHaMHKa U KUHETHUKA JIK [IpocMoTp u 00Cy)KaeHHE Y4eOHOTO
XUMHYECKHX TIPOIECCOB ¢unpma «OCHOBHBIC 3aKOHBI

TEPMOJMHAMUKIY

8 | XuMu4eckue MeTOIbl. JIK Jlekmus ¢ ommOKaMu

9 | Macc-cnieKTpoMeTpudecKue JIK [TpocMmoTp 1 06Cyx)aeHHE
METO/IbI Buneopunbma «Macc-

cnekTpoMerpus. Bugeoypox»

10 | Meroasl aHanm3a, OCHOBAaHHBIC JIK [TpocmoTp u oOcyxIeHHE YIEOHOTO
Ha paTuO0aKTUBHOCTHU BuneodunsMma «IIponukarorias

CHOCOOHOCTH PaJlOaKTUBHBIX
U3JIYYCHUN»

11 | TepMuyeckue METOABI JIK Jlexuus ¢ omrOKkamMu

12 | buonoruueckue METOBI JIK [IpocMoTp U 00CyKaeHHE yaeOHOTO
aHaJn3a ¢dunpMa «KuBble opraHu3Mbl

OMOWHINKATOPBI YUCTOTHI BOABI)

13 | ABromarusamus Hu JIK Jlexnust ¢ ommOKkaMu
KOMITBIOTEPH3AITUs aHAITN32

14 | CreKkTpOoCKOMUYECKHUE METOIBI JIK [IpocMoTp u 00CyKaeHHE Y4eOHOTO

Buneodumibma «Onepanusl enuii.
OTKpBbITHE CTIEKTPATILHOTO
aHAIH3a»

IIpocmoTp U 06cyxIeHHE yueOHOTO
bunpMa «MeTo bt
PEHTIEHOCTPYKTYPHOT'O aHAITH3a)»

IIpocmoTp 1 06cyxeHHe yueOHOro
¢bunpma «Busyanuzanus
MH(PPAKPACHOTO U3TYUYCHHS»

[TpocMoTp u 06cyx)aenue ¢uabma
«Crnekrpockonust SepHoro




MarnutHoro Pe3onanca (IMP).
Buneoypok»

15

AHann3 cMecu KaTHOHOB |
AHATTMTHYECKOMN TPYIIITHI

JIP

Pabora B ManbIx rpymnmnax

26

Awnann3 cmecu KaTHOHOB ||
AQHATUTUICCKOM TPYIIIBI

JIP

Pabora B ManbIx rpymnmnax

27

Awnanus cmecu katrnosos 111
AQHATUTUICCKOM TPYIIIBI

JIP

Pabora B ManbIx rpymnmnax

28

AHanu3 cMecu KaTUOHOB TPeX
rpyni

JIP

Pabora B ManbIx rpymnmnax

29

Amnanus cmecu katnoHos 1V
AQHAJTUTUICCKOM TPYIIIBI

JIP

Pabora B ManbIx rpymnmnax

30

Ananu3 cmMecu KaTHOHOB V
AHAIMTUYECKOU IPYIIIbI

JIP

PaGora B ManbIx rpymnmnax

31

Ananns cMecu KaTuoHOB VI
AHAIMTUYECKOU IPYIIIbI

JIP

PaGora B ManbIx rpymnmnax

32

Amnanns cMmecu katuoHos 1V, V
u VI ananutuyeckux rpymnm
(KOHTpOJIBHAS 3aJ1a4a)

JIP

Pabora B ManbIx rpynmnax

33

AHanu3 cMecu KaTUOHOB IIIECTU
AHAJIMTUYECKUX TPYIII

JIP

Pabora B ManbIx rpynmnax

34

AHaJIN3 CMECU aHUOHOB ITEPBOM
AHAJIMTUYECKON rPyMIIbl

JIP

Pabora B ManbIx rpynmnax

35

AHanm3 UCKyCCTBEHHON CMECH
TBEPJIbIX BELIECTB (KOHTPOJIbHAS
3a/1a4a)

JIP

Pabora B ManbIx rpynmnax

36

Onpenenenue coaepxKaHus
KPUCTAJUIM3ALIMOHHON BOJBI B
KpUCTAUIOTUIpaTe XJI0pU/Ia
Oapusl.

JIP

Pabora B ManbIx rpynmnax

37

Omnpenenenue cynbhaT-HOHOB

JIP

Pabota B ManbIX rpymnmnax

39

[IpuroroBneHue u ycTaHOBKA
TUTPA paCTBOPOB KUCIIOT U
menoyen

JIP

Pabora B ManbIx rpynmnax

40

[Ipurorosnenue n
CTaHJapTU3aLMs pacTBOpa
HUTpaTa cepedpa

JIP

PaGora B ManbIx rpynmnax

41

[Ipurorosnenue u
CTaHJapTU3aLMs pacTBOpPa
OATA.

JIP

Pabora B ManbIx rpynmnax

42

[Ipurorosnenue n
CTaHJapTHU3aLUsA PacTBOpa
TIepMaHraHaTa Kajaus

JIP

PaGora B ManbIx rpynmnax

43

IIpuroroBnenue u
CTaHJapTHU3aLMs pacTBOpa
THOCYJb(haTa HATpuUs

JIP

Pabota B ManbIxX Tpymnmnax

44

DOTOMETPUYECKOE OIPEIETCHUE
JKeJe3a B TEXHUYECKOU CEPHOM
KHCJIOTE

JIP

PaGora B ManbIx rpynmnax

45

Typbunumerpuueckoe
orpeJiesieHue Cylib(haT-HOHOB

JIP

PaGora B ManbIx rpynmnax
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46 | DKCTpaKIMOHHO- JIP Pabora B ManbIx rpymnmnax 2
(oToMeTpHUECKOE OTpeIeIICHIE
MOJIMOJIeHA B pacTBOpax

UTOro 102

3 COJIEP)KAHME TEM (PA3/IEJIOB)

| KauecTBeHHBI aHAIN3

AHaJIUTHYECKAA XUMHUS KaK HAyKa

CtpykTypa COBpeMEHHOW aHanuTHdyeckod xumuu. lIlpenmer, 3amaun ©U METOBI
AHAJTUTUYECKONM XUMUU. METONO0JIOTMYEeCKHEe OCHOBBI  AHAJIUTUYECKOM Xxumuu. Mecto
AQHAJTUTHYECKOW XMMHHU Cpeu Apyrux Hayk. KpaTtkuil nctopuueckuii ouepk. 3HayeHue u o0iaactu
UCIIOJIb30BAaHNS XUMUYECKOIO aHAJIN3a.

MeTtpoJioruss XMuMHU4€CKOr0 aHAJIN3a

Eaununbl koiauuecTBa BeLIECTBA U CIOCOOBI BbhIpa)KeHUsl KOHLeHTpauuid. Beibop Merona
anaymza. Coxepxanne KomrnoHeHTa. M30uparensHocTh MeTona. TouHocTs aHaim3a. CTOMMOCTh
aHanu3a. ABTOMaTH3aIUs aHallM3a U ApyTrue TpeOOBaHMs K METOAaM aHaIH3a.

Ananutnueckuil curHai. U3mepenus. [lorpemHocT XuMHYECKOTo aHanu3a. AOCOIIOTHAs
norpemHocTh.  Cucrematudeckue mnorpemHoctd. CrydaiiHpie morpemHoctd. OOpaboTka
pe3yabTatoB u3Mepenui. llpenen oOHapykenus. JluamazoH OINpeAeNsieMbIX COICPKAHHI.
3navamue nudpsl U IpaBUiia OKPYTICHHUS.

TeopeTnyeckne 0CHOBBI M IPHEMbI IPOOONOATOTOBKH

Ot6op mpoObl Ta3oB. OTOOP MPOOBI KUIKOCTH (FOMOTEHHOM, rereporeHHoi). OTOop
poOBI TBepAbIX BeniecTB. [loTepu u 3arpsi3HeHHs TP podooTOope. XpaHeHHUE MPOOHI.

[ToaroroBka mpoOsl Kk aHanuly. Boma B mpoOax. BeicymmuBanue. Paznosxenue o6pasios.
[TepeBenenue npoosl B pacTBOp. PacTBopenue. Tepmuueckoe pasnoxenue. CriiaBieHue.

TepMoaguHaMHKA U KHHETHKA XMMU4YECKHX MPOLECCOB

Tepmonunamuyeckue ¢(yHKUMU cocTosiHusA. CTaHJapTHOE COCTOSIHME M CTaHJapTHbIE
TepMoauHamuueckue GpyHkuuu. Tepmonunamudeckue GyHKINUU A1 HECTAHAAPTHBIX COCTOSHUM.

Xumunyeckoe paBHoBecue. Ckopoctu peakuuid. DakTopbl, BIMSIOIIME Ha CKOPOCTb
XUMUYECKHUX peakuuid. beIcTpble 1 MeJIeHHbIE peakiui. MeXaHu3Mbl peakiuil.

XHMHYeCKHe PAaBHOBECHS B PeaJIbHbIX CHCTeMax

@akTophl, BIUAIONIME HA PABHOBECHS B pEAJbHBIX CHCTEMaX. OJIEKTPOCTATUYECKUE
B3aUMOJICUCTBUS.  XUMHYecKue B3aummojencTBus. ConpBartanioHHble  d(PdekTl.  Yuer
AIIEKTPOCTaTUYECKUX B3aumopeicTBuil. Kosdduimentsr akTUBHOCTH. VYYeT XUMHUYECKUX
B3aUMOJICCTBUN. YpaBHEHHE MaTepualbHOrO OajaHca. o - Kod(PUIMEHT (MOJspHas I0Jif).
TepMoanHaMHUYeCKMe W KOHIIGHTPAIIMOHHBIE (pealbHbIe YCJIOBHS) KOHCTAHTHI pPaBHOBECHUH.
OO6muii ToIX0 K y4eTaM paBHOBECHBIX COCTaBOB XMMMUECKUX cUcTeM. ['paduueckoe onucaHue
PaBHOBECHI. Pacnipenenurenbubie JIMarpaMMbl. KonnenTtpannonHo-norapupMuyeckue
JUarpaMMmel.

OcHOBHBIE THIIBI XMMHYECKHUX PeaKIUil, HCIOJIb3YyeMbIX B AHATUTHYECKOH XUMHUH

Kucnorno-ocHoBHoe paBHOBecue. [Iporonuruueckas teopus. Cuiia KUCIOT U OCHOBaHMH.
Husenupyroumwmit u muddepenuupyrommii 3¢dextsr pactBopumocteid. Pacuer pH. PactBop
CHJIbHOM KHCJIOTBI WJIM CHJIBHOTO OCHOBaHMs. PacTBop c1a0oil KUCIOTHI WK Cl1ab0ro OCHOBAHMUS.
Cmecu kucinoT u cmecu ocHoBaHui. PactBop amdonura. Bydepusie pactBopsl. Pacuer pH
O0ydepubix pacTBopoB. CBoiicTBa OydepHbIx pacTBopoB. bydepHas emkocts. bydepHsie cBoiicTBa
PacTBOPOB CUJIBHOM KMCIOTHI M OCHOBaHUM. Pacuer pH B HEBOAHBIX pacTBOpax. B3anmonencTBus
KHCJIOTBI U OCHOBaHUs. MeXaHN3M KHCIOTHO-OCHOBHBIX PEaKIUi.

KommekcoobpazoBanue. OcHoBHbIE ITOHATHUS. Koopaunanuonnoe YUCJIO.
JenTaTHOCTRIMTAaHA0B. THMBI JUTaHAOB. THUIBI KOMIUIEKCOB. BHyTpuc(epHBIE KOMILUIEKCHI.
BHemHecepHble  KOMITJIEKCHI. [TonusinepHble  KOMILIEKCBI. PaBHOBecue — peakumi
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KOMILIeKcooOpa3oBaHus. CTymneH4aThle peakiuu o0pa3oBaHus KOMILIEKCOB. CKOPOCTh peakIuii
KoMILIeKcooOpa3oBaHusi. DakTopsl, BIUSIONIME HAa YCTOWYMBOCTH KoMIulekcoB. Ilpupoma
LEHTPAJILHOTO M JOHOPHBIX aToMoB. XenatHelid 3¢ddexr. Crepuueckue 3¢ dextsl. HekoTopsie
AQHAJIMTUYECKH BaXKHBIE CBOMCTBA KOMILIEKCOB. OnTuueckue cBoiictBa, ooycnosienubie d-d u f-f-
nepexojaMu. m -T Ur - N — mepexonbl. Ilepexon ¢ mepeHocoM 3apsana. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE  CBOWCTBA. JleTydecTb KOMIUIEKCOB. PacTBOPUMOCTb  KOMILIEKCOB.
Oprannyeckue pearcHTbl. DYHKIMOHAIBHO-aHAIUTUYECKUE TPYNIHUPOBKU. YeEThIpEXUICHHBIE
XeNnaTHble NUKIBL. [IaTnwieHHsle XxenaTHble uKIbl. [llecTudiieHHbIE XeaTHBIE [IUKIIBL.

OKHCAUTENTBHO-BOCCTAHOBUTEIBHOE paBHOBECHE. Onenka OKHUCJIUTEIBHO-
BOCCTaHOBUTENIbHOM criocoOHOCTH. YpaBHeHne HepHeTa. BimsiHue XuMUUecKkux B3aMMOACHCTBUIMA
Ha mnoreHuuan. BiwusuHue pH. Bnusgnue kommiexkcooOpasoBaHus. BuusHue oOpa3oBaHus
MajOpacTBOPUMBIX COEIMHEHHH. KOHCTaHTBI pPAaBHOBECUS OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. MexaHu3M OKUCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

PaBHoBecue B cucreMe ocanok-pactBoputenb. lIpomsBeneHue  pacTBOPUMOCTH.
PactBoprMocTh. PakTOpBI, BAUAIOIME HA PACTBOPUMOCT. BinsiHNEe KOHKYPUPYIOIIUX PEaKLU.
BrnusiHre nonHoii cuiel. Baustnue TeMmepatypsl M pacTBoputesa. BiusHaue npyrux GpakTopos.

Il KostnuecTBeHHBIH aHAIU3

MeTtoabl MACKHPOBKH, pa3/ie/ieHisl U KOHIIeHTPUPOBAHUS

MackupoBanue.Paznenenue u KoHueHTpupoBaHue. KonnyecTBEHHBIE XapaKTEPUCTUKHU
pa3zeneHuss U KOHIEHTpUpoBaHUs. OcaXkIeHHEe U COOCaXKIEHUE. OKCTpaKIus. Y CIOBHS
SKCTpakiuu BemiecTBa. OCHOBHBIE 3aKOHBI M KOJMYECTBEHHBIC XapaKTepUCTHKU. CKOpPOCTh
skcTpakiuu. Kinaccupukanms SKCTpakIMOHHBIX MPOLECCOB. DKCTPAareHThl U paz0aBuTenu. THmbl
AKCTParupyronux COCIMHEHU. KoopamHanmoHHO-HECOIbBATUPOBAHHBIE HEUTPAJIbHBIC
coenuHeHus. Buytpukommuiekcusie coenunenus (BKC). KoopannannonHo-HecoIbBaTUPOBAHHbBIE
HeUTpanbHble KOMIUIEKCH. KoMruiekcHble KUCIOTBI. CrocoOBl OCYIIECTBICHHS SKCTPAKIIUU.
[lepuoanueckas oSkcTpakuus. HenpepsiBHas dkctpakuus. [IpakThdyeckoe HMCHOIb30BaHUE
skcTpakuuu. Pasnenenue Bemects. Konuentpupoanue. M3yueHue paBHOBECU.

CopOruus. Mexanusm copbunu. AKTuBHbIE yriau. NOHOOOMEHHUKH U XenaTooOpa3yroliue
COpOEHTHI OpraHuueckoi MaTpuilbl. KpeMHe3eMbl W XUMHYECKH MOIU(DHUIIMPOBAHHBIC
KpeMHe3eMbl. Heopranuueckue cOpOSHTHI.

DONEeKTPOXUMHUYECKHE  METOJbl  pa3JeeHHUs.  DJIEKTPOJIUTHYECKOE  BBIJCICHHE U
neMeHTanus. DineKTpodopes.

Meronsl ucnapenus. Juctumsmusa. Otronka. Bosronka (cyOnmmarus). Ympapisiemas
kpuctamm3anus. [pyrue wmetonsl pasneneHuss W KoHueHTpauusa. JuddysHbie MeTos
paznenenus.  OunpTpamus.  CemuMeHTanus U yiabTpaneHTpudyrupoBanue.  Juamus.
[TupomeTanmyprudeckue METOAbI.

XuMH4YecKue MeToabl

I'pasumempuueckue memoowsi. CyUIHOCTh TPaBUMETPHUECKOTO aHanmu3a. TpedoBaHHE K
ocaxkrmaeMord u TpaBumerpuueckord Gopme. OOpaszoBanme ocaaka. KosuioummHoe cocTosiHuE.
Ocanku kpucramummueckue U amopdusie. CtapeHue ocaaka. 3arpsisHeHue ocaaka. CoocaxIeHue.
CnocoObl yMEHBIIIEHUSI COOCAXKICHHM. YCJIOBHUS MOTYyYEeHUs] OcCaJka. PacTBOpUMOCTH OCaaKOB.
TpebGoBanusi K ocaJkaM B KOJHMYECTBEHHOM aHanu3e. BwIOOp ocamuTens, HeopraHMYeCcKHe H
oprannyeckue ocaautenn. KomuecTBo ocanurens. BiusHre oqHOMMEHHBIX HOHOB, ITOCTOPOHHUX
AIIEKTPOJIUTOB, KOMIUIEKCOOOpa3zoBaTeneld, temreparypsl, pH ©u mpupoIsl pacTBOpHUTENs Ha
PacTBOPUMOCTh OCaJKa. YCIOBUS OCXKICHHS W TIONYYEHUS TPABUMETPUUYECKONW (HOPMBI.
Ancopbumst W OKKJIIO3uA. PacdeTsl B TpaBUMETpPHUECKOM  aHanmuze. lIpuMeHeHue
TPaBUMETPUIECKUX METOJIOB. METOIbI OTTOHKH.

Tumpumempuueckue (0o0vemmuvie) memoowvl ananuza. CyITHOCTh TUTPUMETPUUECKOTO
aHanm3a. BelpakeHrWe KOHIICHTPAIIMM PACTBOPOB B THUTPUMETpUUYECKOM aHayim3e. McxomHbie
BelecTBa U TpeboBaHus Kk HUM. CTaHJapTHBIC M CTaHIAPTU30BAHHBIE PacTBOPHL. M3MepuTenbHas
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IoCyJla M €€ MNpoBepKa. BeluumcieHuss B TUTpUMETpUUECKOM aHanu3e. KpuBble THUTpOBaHUS.
KucnoTHO-0CHOBHOE TUTPOBAaHHUE.

AnunuMerpusa U ankanumeTpus. Touka HEUTPaJTbHOCTH M KOHEYHAsl TOYKAa TUTPOBAHMS.
TutrpoBaHue CHUIBHON KHCIOTHI CHWJIBHBIM OCHOBaHHMEM (MM Hao00poT); ciaboil KHCIOTHI
CHUJIbHBIM OCHOBaHHEM (WJIM HA00OPOT); c1aboro OCHOBaHUS CHJIBHOW KHUCIOTOW (MJIM HA000POT);
c1aboil  KHUCIOTHl CWJIBHBIM OCHOBaHMEM (MM HAo00poT). Pacuer KpUBBIX THUTPOBAHUS.
TuTpoBaHME MHOI'OOCHOBHBIX KHCJIOT M OCHOBAaHUM, a TAaKXKE CMECEd KHUCIOT U OCHOBAHUMU.
@akTophl, BIMSIOIIME HAa CKadoK TUTpoBaHMs. CBs3b JuarpaMMm COCTOSIHUSL U KPHUBBIX
tuTpoBanus. CriocoOsl 0OHAPYKEHUS TOYKU IKBUBAJICHTHOCTH.

WHukaTtopel B KHUCIOTHO-OCHOBHOM THUTpPOBaHMM. Teopusi HMHIMKAaTOPOB, HHTEpBAJ
nepexona UHAUMKaTopa. Bwibop wuHgukarpopa. MuaukatopHble OMMOKH — TUTPOBAHUS.
[TpakTHyeckoe NpUMEHEHUE KUCIOTHO-OCHOBHOTI'O TUTPOBAHMUS.

PacueTrsl B MeTOgax KHCIOTHO-OCHOBHOrO TUTpoBaHUsA. Ilpumepbl wucnonab3oBaHMs
JaHHOro Merona. TurpoBaHue B HEBOAHBIX cpenax. Kommekcomerpusi.

Kommiiekcomerpuueckoe  TUTpOBaHUE.  DTWICHAMAMUHTETPAYKCYCHAasl  KHCJOTA,
kommiekconbl ¢ DJTA. Kpusbie TtutpoBanusi. CrocoObl OOHapy>KEHHs KOHEYHOW TOYKHU
TuTpoBaHusA. [IpuMeHeHHE KOMIUIEKCOMETpUYeckoro tutpoBanus. llpsmoe, oOpaTHoe,
BBITECHUTEIbHOE, KOCBEHHOE TUTPOBAHUE.

OKHCINTENbHO-BOCCTAHOBUTEIbHOE  TUTpoBaHue. Kpusble TuTpoBaHus. CrocoObl
oOHapyxeHusi KoHLIA TUTpoBaHus. [lpakTtuueckoe mnpumeHneHue. [lepmanranaTomerpus.
Jnxpomarometpusi. bpomaromeTpusi, HOOOMETPHUST, HOTUMETPHUS.

OcamutensHoe TuTpoBaHue. CrocoObl OOHAPYXKEHHS KOHEYHOM TOYKH THUTPOBAHHSL.
[IpuMeHeHne ocaAuTEeIbHOTO TUTPOBAHUS.

Kunernueckue MeToabl aHaIn3a

Cnoco6 tanrencoB. Crnoco6 ¢uxcupoBanHoro BpemeHH. Crnocod QUKCUPOBaHHOM
KOHLEHTpaLUH.

buoxumuueckne weronpl. PepMeHTaTUBHbIE METOAbl. VMMYyHOXMMHYECKHE METOJIbI
ananmu3a. Paqmonmmynonorndeckuit meron ananusza (PUA). UmmynodepmenTtHsiii ananuz (MDA).

JIEKTPOXMMHUYECKHE METOAbI

DNeKTpOXUMHUECcKas SUeiKa U ee AJIEKTPUUECKUIl SKBUBaAJIEHT. Sueiiku 0e3 KUJKOCTHOIO
COCTOSIHUSL M C XHMIKUM coenuHeHueM. [uddy3Hplii nmoteHunan. MHIMKATOPHBIM 3IEKTpoa |
ANEKTPOJ, CpaBHEHUS. ['aIbBaHMYECKHUI 3JIEMEHT W AJIEKTPOJIUTUYECKass suelika. PaBHOBECHbIE
ANIEKTPOXUMHUYECKHE cucTeMbl. HepaBHOBeCcHbIE aeKkTpoxumHuueckue cucremsl. Kinaccudukaus
AIIEKTPOXUMUYECKUX METOJIOB.

[Torenumomerpusi.  MIHAMKATOpHbIE  3JEKTpOAbl  (MeMOpaHHBIE, METANIMYECKUE).
HNonocenektuBHble  3eKTposbl. CeHCHOWIM3UpPOBAHHBIE (AaKTHBUPOBAHHBIE)  DJIEKTPOJIBI.
Merannnueckue snexktponsl. M3mepenune noreHumana. Monomerpus. IloTeHmuomerpuueckoe
TUTPOBAHUE.

Kynonomerpus. 3akon @apanes. BapuaHThl KyJIOHOMETpUH. YCJIOBHS IPOBEICHUS
OpsIMBIX U KOCBEHHBIX  KYJIOHOMETpHYECKHX ompezaeneHuil. Ilpsmas  KyJloHOMeETpHs.
Kynonomerpuieckoe TUTPOBaHHUE.

Bonsramnepomerpuueckue meroasl. Knaccuueckas nonsiporpadust. [onsiporpaduyeckue
MakcuMyMbl.  COBpeMEHHble  pa3HOBUAHOCTM  mosgporpaduu.  Ocumsuiorpaduueckas
nossiporpadus. IlepemenHo-TokoBas nonsiporpadus. Boapramnepomerpus. AMInepoMeTpuyecKoe
TuTpoBaHue. [IpuMeHeHre BOJIBTaMIIEPOMETPUM AJI1 U3YYEHUS M ONPENEIICHUS OPraHUYECKUX
COCTUHEHUN.

Kongykromerpust. D1eKTporpaBUMETpHSI.

CnekTpockonu4ecKue MeTobl

OOu1re monokeHusl. DNEeKTPOMarHuTHBIN ciekTp. Kiaccudpukanus crneKTpoCcKOnMuecKux
MeToq0B. lcmonb3oBaHue CHEKTPOB B aHAJIUTHYECKOW XuUMHH. CHeKTpajabHble MPHOOPBHI.
CriekTpoMeTpHlI ¢ celneKTUBHOM (unbTpanueit. ucnepcus. CrnekTpanbHas Moji0ca MponyCKaHusl.
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Pazpemienne u pazpymaromas cuia. Cetocwmsia. AJCOpPOIMOHHBIE CHEKTPhl. DMHCCHOHHBIN
CIIEKTPOMETD.

ATOMHas1 CHEKTPOCKOINHUS. ATOMHO-3MHUCCUOHAs CHEKTpockonus. Atomuzatopsl. [lmams.
OnekTpuueckas ayra. JnekTpuuyeckas uckpa. HIyKTUBHO cBsi3aHHasd Iutasma. CrieKTpanibHble
nomexu. CamornoriouieHue (MU3JIy4eHre u norioiieHue GoHa).

Hanoxenue aTOMHBIX CHEKTpajlbHBIX JUHUN. Pusuko-xumuueckue nomexu (Ilonnora
ucnapeHus u aromusanus npoosl. Monnzanus. Temneparypa atomuszaropa. CeKTpOCKOMHUYECKHEe
Oydeprr. OOxur, 0oOBHCKpHUBAHHE). METPOJOTUYCCKUE XAPAKTCPUCTUKH W AHATUTUYCCKUE
BO3MOXXHOCTH aTOMHO-3MHCCUOHHOTO MeTona (UyBCTBUTENbHOCTD./[Mano30H orpenensieMbix
coaepxanuit. Bocripon3zBoagumocts. CeleKTUBHOCTB ).

ATtomHO-abcopOrmonHast crnekTpockonusi. OcHoBbl Meroaa. Atomuzaropbl. I[lmams.
DNEKTPOTEPMHUUECKHUE ATOMU3ATOPBI.

Uctounuku uznyuenusi. Cnexrpanbueie nomexu (M3nyuenue dona. [ornomenue dona).
DU3UKO-XUMUYECKHE TOMEXH.

Merposoruueckue  XapakTepUCTUKM W AHAIMTHUYECKUE  BO3MOXHOCTH  METOAA

(UyBCTBUTEIBHOCTD. [wnamna3on ONpPENEIISIEMBIX COJICP/KAHUM. Bocnpou3BoaumMocCTs.
CeneKTUBHOCTb ).
ATOMHO-(TyopecieHTHas CHEKTPOCKOMHS. PentrenoBckas CHEKTPOCKOIHA.

B3aumoJeicTBUE PEHTIEHOBCKOTO M3JIy4YEHHMs C  BEIIECTBOM. PEHTI€HOBCKMI  CIIEKTP.
Homenknarypa peHTreHOBCKUX JUHUHN. MIcTOUHNKM BO30Y KJI€HUS CIEKTPA.

PenTreHosmMuccuoHHbI aHanu3. AmnmapatypHoe odopmiieHHe MeToja. Bo3moxHOoCTH
METO/Aa U €T0 NPUMEHEHHUE.

PentrenodayopecrentHsiii ananu3. AnmapatypHoe odopmieHue Meroja. Bo3moxHoCTH
METO/1a U €T0 PUMEHEHHUE.

PentrenoabcopunonHblii aHanu3. AmnmapaTypHoe odopmiieHue MeTona. Bo3zmoxkHocTH
METO/1a U €r0 PUMEHEHHUE.

ONEeKTpOHHAs CHEKTPOCKONUA. OJEKTPOHHBIA crnekTp. HomeHknarypa 371€KTpOHHBIX
JIMHHM.

Pentrenosckas (oToasieKTpoHHasE CreKTpocKonus. VICTOUHHMKM BO30YXIEHUS CIIEKTpa.
ArnmnaparypHoe oopmiieHne Metoga. Bo3aMoxHOCTH MeTO1a U €ro IPUMEHEHHUE.

O>xe-3NeKTpOHHAs CHEKTpockomnus. McTouHuKN BO30YXIEHMs CIEKTpa. AmmaparypHoe
oopmieHrne Mmetoa. Bo3smMokHOCTH MeTOJ1a ¥ €T0 IPUMEHEHHE.

MonexkymsipHas ciekTpooToMeTpus. AIcOpOLMOHHAS ClIeKTpocKonus B Y® — 1 BUIUMON
obOnactsix. 3akoHbl morjomeHus. 3akoH byrepa-JlambOepra-bepa. 3akoH aaauTUBHOCTU
ONTUYECKUX IUIOTHOCTEH. [IpMYMHBI OTKIOHEHUS OT OCHOBHOTIO 3aKOHAa CBETOIOIVIOIIEHUS
(HeMOHOXpOMaTHYHOCTh HMCTOYHMKA M BIUSHUE PACCEIHHOIO CBETa. XHMHMUYECKHE MPOIIECCHI.
Bnusinue NIOKa3aTels MIPETOMIICHUS ). Metponoruueckue XapaKTEPUCTUKHU
cnektpodoromerpuueckoro  meroga (HwkHsist  rpaHunma — ompenensieMblX — COJIEp)KaHUM.
Bocnpousogumocts. CenekTUBHOCTh). COCOOB! yIIydIlIeHHsT METPOJIOIMYECKHX XapaKTEePUCTHK
cnektpodoromerpuueckoro Mmerona. uddepennmanshas cnexrpodoromerpus. I[IpousBonnas
cnekTpodoromeTpusi. Meton dupopara.

WNHu¢pakpacHass CHEKTPOCKOMMS M  CHEKTPOCKOMHMS KOMOWHALIMOHHOTO PacCEsHHUS.
Kone6anus monekyn. Crnektpsl MK - um xomOumHanmoHHoro paccesHus. IlpuGopsl u meTomabl
peructpaunu UK - cnextpoB u cnextpoB KP. Unentuduxanms u crpyKTypHO-TPYNIIOBOI aHATIN3.

JIromuHecnieHTHas crekTpockonus. dorompoueccsl B MOJEKyJaxX. XapaKTEpPUCTUKH
JIOMMHECIIUPYIOIINX MOJIEKYJI. [IpakTnyeckoe npuMeHeHue.

XeMWIIOMUHECLIEHTHBIN aHAJIN3.

Hedenomerpus u Typouaumerpus.

Cnekrpockonus auddyszuonnoro orpakenus. [Ipaktnyeckoe npuMeHeHHe.

Konopumerprnueckue CHEKTPOCKOITNYECKHE METO/BI. Onruko-aKycTu4eckas
CIIEKTPOCKOIIHUS.
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PagnocnexkTpockonu4yeckre MeTOIbl. DJIEKTPOHHBIN MapaMarHUTHBIA pe30HaHC. SnepHblil
MarHuTHbIN pe3onanc (SIMP).

Macc-cnneKkTpoMeTprYeCKHue MeTOAbI

CyurHoctbh MeTO/1a. AHAIN3 OPraHUYECKUX BEUIECTB. DJIEMEHTHBIN aHAIH3.

MeTtoabl aHAJIN3a, 0OCHOBAHHBIC HA PAAHOAKTHBHOCTH

PamnoakTuBHBIA aHamu3. Metoa HM30TOMHOTrO pa3baBieHUs. MeTonbl, OCHOBaHHBIC Ha
MOTJIOUICHUH U PAaCCesTHUM U3IIyYEeHUH, U YUCTO paJiiOMEeTpudeckue MeToabl. MaccbayspoBckas
CIIEKTPOCKOIIHUS.

Tepmuyeckue MeToaAbI

TepmorpaBumerpusa. Tepmuueckuil aHanus. TepMOTUTpUMETpHUS. OHTAIBIMMETPUS.
Karapomerpus. {unatomerpus.

Buosornyeckue MeToabl aHAJIN3A

Mukpoopranusmsbl, Kak aHAIUTUYECKUE MHAUKATOPHI. Vcrnonb3oBanue 0ecrio3BOHOYHBIX
B KAueCTBE WHJUKATOPHBIX OPraHu3MOB. lcmonb3oBaHME NO3BOHOYHBIX Ul OIPEAEICHUS
MUKPOKOJIMYECTB 3JIEMEHTOB.

ABTOMATH3AIUA M KOMIILIOTEPU3ANUAAHATU3A

Jlaboparopubie paboThl. ABTOMaTHuUecKUid aHanmu3 (JuckpeTHble aBTOMAaTHYECKUE
aHanuzatopsl. HempepbiBHBIM NpoTOYHBIA aHanu3. [IpOTOYHO-MHIKEKIIMOHHBIN  aHAIN3).
ABTOMATU3UPOBAHHBIM KOHTPOJIb TEXHOJOTMYECKHX IpoleccoB. KommbroTepusamus aHaiusa.
VYnpasnenue cOopoM JaHHBIX. IHTEpIIpeTanus JaHHbBIX.

AHAJN3 KOHKPETHBIX 00bEeKTOB

3amaud W TUIAaHUpOBaHME aHanu3a. KadecTBeHHBIM aHanmu3. MeTamibl W CIUIaBBI.
BricokouncTeie BemecTBa. ['eonornyeckue o0bekThl. OOBEKTHI OKpyKarolen cpeasl. Bo3ayx.
[Tpuponnblie u cTouHble BOAbL. AHaIU3 1o4B. Oprannyeckue U OMOJIOrnYeCKUue OObEKTHI.

4 METOANYECKHUE PEKOMEHJAIUU (YKA3AHUA) 1JISA CTYAEHTOB I1O
N3YYEHUIO JTUCIUIIJIMHBI

PabGouas mporpaMMamnpu3BaH I[OMOYb CTYA€HTaM  €CTECTBEHHO-reorpaduueckoro
(daxkynpTeTa OTICNEHHS] XUMHS B OPTaHU3AlUU CaMOCTOSITEIbHON pabOTHl MO0 OCBOCHHIO Kypca
AHATUTUYECKON XUMUU. «AHATUTHYECKAs] XUMHD) - OJJHA U3 OCHOBHBIX XMMHUYECKUX TUCIIUILINH,
kotopass uzydaerca B Il u IV cemecTpax, mosToMy OuY€Hb BaXXHO HMMETh O HEW ILIEJIOCTHOE
npeJCcTaBIeHHUE.

VY4yeOHast mporpaMMa JUCHHIUIMHBI, COCTaBIEHHa B CTPOTOM COOTBETCTBHH C yUEOHBIM
manom u OOIL.

Paznen «IlpakTukyM 1O AMCHUIUIMHEY BKIFOYAET CIIUCOK YYEOHBIX MTOCOOHIA TOMYIIEHHBIX
MuHucTepcTBOM 00pa30BaHUs B KaueCTBE Y4eOHOI0 MOCOOMS JUIsl CTYJICHTOB BBICIIMX YYEOHBIX
3aBEJICHUI, TPOXOIAIIMX OOYYEHHE TI0 XHMHUKO-TEXHOJIOTHYEeCKOMY mpoduio. Pasmen takke
COJICPKMT TUIaHBI MPAKTHUECKUX U Ja00paTOPHBIX paboT ¢ yKa3aHUEM TeM Ja0OpaTOpHBIX paboT
U CCBUIOK Ha pEKOMEHIOBaHHOe ydeOHoe mocobue. Ilonp3ysch NpenioKeHHBIMUA YYeOHBIMH
NoCOOUSAMHU CTYAEHTaM HEOOXOJUMO H3YUHTh COJCpKAHHWE PEKOMEH/IOBAaHHBIX K BBITOJIHEHHIO
1abopaTOPHBIX palbOT, B TeTpaau I J1abopaTOpHBIX pabOT omucaTh CojAepKaHue padoTHl B
CJIEAYIOUIeM TMOpsAIKe: TeMa JabopaTOPHOM paboThl, CYIIHOCTh W MPUHIUI METOJa, JIeKAlUil B
OCHOBEe palOTHI, IENM W 3a7add, OOOpYyIOBaHWE W PEAKTHUBBI, XOJ BHIMOJHEHUS palOTHI,
pe3yJbTaThl aHAJIN3a, BHIBOJIBL.

B paznene «/lumaktndyeckne MaTepuaibl» MPEICTaBICHBI MTPUMEPHI TECTOBBIX 3aaHUN W
KOHTPOJIbHBIX PadOT, BHIHECEHHBIE HA CEMHHAP BOIIPOCHI U 3a/IaHUS K CAMOKOHTPOJTIO.

KoHTponbHBIH TecT, BKIFOYAET BOMPOCH! M 33/IaHUS BCEX Pa3/IeOB U3yd4aeMoro Kypca, 4To
MO3BOJISIET IPOBEPUTH YPOBEHb YCBOEHUS U3YUEHHOT0 MaTepHalia B LI€JIOM.

B kxaxmoMm ceMecTpe CTYIEHTHI BBINOJHSIOT IO JIBE€ KOHTPOJIbHBIE pPabOTHI, KOTOPHIE
NpEeJCTaBICHbl PACYETHBIMU 33/Ja4aMU. 3a/laud MOJ00paHbl U3 Pa3sHbIX TEM COOTBETCTBYIOLIETO
pazmena. [Ipm TOATOTOBKE K BBINIOJHEHUIO KOHTPOJBHOW paboTe CTyACHTaM CIIeAyeT
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MPOaHANIM3UPOBATh PELIEHUE THUIOBBIX 3a/ay U3 3aJaHui Ui CaMOKOHTPOJIA, MO PEUICHHUSIM
BBI3BIBAIOIINM 3aTPyAHEHUE TIONYyYUTh KOHCYIHTAIUIO U MTPETIOaBaTEIs.

[Ipu moAroTOBKE K CEMUHAPY CTYACHTY HEOOXOAMMO U3YUUTh TEOPETUUECKOE COJIECpKaHUE
JAHHOW TEMBI B COOTBETCTBUM CO CIIMCKOM IIPEJJIOKEHHBIX BOIIPOCOB, @ TAK)XKE OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI M PEIIUTh 3a/1auu. KpaTkue oTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI U PEILICHUE
3a1a4 JIOJDKHBI OBITh OQOPMIICHBI B OTACNBHOW TETpaal M NPEACTaBICHBI I TNPOBEPKH
npenojaBarenio. BrionHeHne ynpakHEHUH JacT BO3MOMKHOCTb CTYJEHTaM TIIIy0)Ke YCBOHTH
TEOPETUYECKUIM MaTepuall, IPUMEHUTh IOJyUYEHHbIE 3HAHUS Ha IIPAKTHKE, BBIPAOOTaTh IPOYHbIE
YMEHHS ¥ HaBbIKM XHMHUYECKOTro aHaiu3a. [Ipm u3ydeHHH TEOpeTHYECKHX BOIPOCOB U
BBITIOJIHEHUH 33/1aHUSI CAaMOKOHTPOJISL CJIEAYeT TMOJb30BaThCs PEKOMEHJAOBAHHON y4eOHOM
JUTEPATypPOM YKa3aHHOM ISl KaKIOW TEMBI.

Bompoc, BkiItoueHHbIE B OUJIETHI CEMECTPOBBIX 3K3aMEHOB IIPEICTABIEHBl B COOTBETCTBUU
C MOCIIEAOBATEIbHOCTHIO MX M3Y4Y€HHS, 3TO HE HAapyIIAeT JIOTMKY MOCTPOEHHUS BCEro Kypca U
o0Jieryaer MoAroToBKY CTYJIEHTOB.

OO6mwmit rutan 1abopaTOPHBIX 3aHATUN 0OpMIICH B BHJIe TaOuIlbl. Takas ¢opmMa momoraer
CTyJI€HTaM OPUEHTHPOBATHCS BO BCEM 00bEME Kypca.

OO0t cnucok y4eOHOM, yueOHO-METOUYECKOW U HAYYHOU JUTEepaTyphl MPE/ICTABICH B
OTZIEIILHOM pa3Jiesie mocoous.

PexoMeHnganmu nmo HAMUCAHUIO KYPCOBO# padoThI

KypcoBas pabGora — omHa m3 00s3aTeNbHBIX (OpPM yUeOHO-UCCIICOBATEIHLCKONH PabOTHI
CTyJ€HTa, BBIMOJHSAEMAas B IMpeleiax YacoB, OTBOJMMBIX Ha CaMOCTOSITEIIbHOE H3Yy4YeHHE
muciuminHael B cootBeTcTBUM ¢ PI'OC BO. Kypcoas pabota BBINONHSIETCS B COOTBETCTBUM C
[TonoxxenueMm o kypcoBoit padore (mpoekte) B PI'BOY BO «bI'TIY».

KypcoBas pabGora mpexncraBiasier coOOH BBINOJHEHHYO B IIHCBMEHHOM  BHJIE
CaMOCTOSITENIbHYI0 y4eOHYI0 pPaloTy, pAaCKpBIBAIONIYI0O TEOPETUYECKUE U MPAKTHYECKHE
po0JieMbl U30PaHHOW TEMBI.

KypcoBas pabora sBnsiercs BakHeiie ¢popMoil caMOCTOSITENsHON paboThl 00y4aeMbIX.
OTO OJHO W3 NEPBBIX HCCIENOBAaHUI, B KOTOPOM CTYAEHTHI B IIOJHOM Mepe MpOsBIAIOT U
pPa3BUBAIOT CBOM TBOPUYECKHE CIIOCOOHOCTHU, M3ydYasi OINPENEICHHYI0 TeMYy 3a paMKaMu y4eOHOTro
MaTepuaia.

BrimonHenune KypcoBoil paboThl mpenmojaraeT yriyOleHue U - CHUCTeMaTH3allMio
MOJTy4YE€HHBIX 3HAHUI B LIEJIOM M MO W30paHHOW TeME B YaCTHOCTH; BBHIPAaOOTKY HaBBIKOB cOOpa U
00001IeHNsT MPAKTHYECKOTO Marepuana, paboThl € MEPBOMCTOYHMKAMH; DPAa3BUTHE YMEHHM
MPUMEHSTH TIOJyUYECHHBIC 3HAHUS ISl PEIICHUsT KOHKPETHBIX HAYYHBIX U MPAKTUICCKUX MPOOIIeMm,
dbopMynHUpoBaTh U APTyMEHTUPOBATh COOCTBEHHYIO TO3HIIMIO B UX PELICHHH.

Opranu3anys BbIIOJHEHHS KypPCcOBOii padoThl

BrinonHenue KypcoBoil pabOThl YCIOBHO CKJIAJIbIBAE€TCS M3 CIEIYIOIIUX ITAroB: BBIOOD
TE€MBbI, MOAOOP M M3y4eHHUE JUTEepaTyphl, COCTABJIEHUE IJJaHa PabOThI, COCTABICHUE METOAMKHU
(mepedeHb PEakTUBOB, HEOOXOAMMBIX ISl aHalu3a), BbIOOpa mpubopa (MCXOIs U3 YCIOBUU
nabopaTtopuin), U3yueHue MpaBuil TEXHUKU OE€30MaCHOCTH, XapaKTEPHBIX IS TaHHOM paboThl, ee
BBITIOJIHEHHUE, TpE/CTaBlIeHNe pPa0OThl HAYYHOMY pPYKOBOJIUTENIO, MOJYYEHHE pPELEeH3UH H
yCTpaHEHUE YKa3aHHBIX HEJJOCTATKOB.

Tema KypcoBoil paGoThl BBIOMpPAETCsl CaMOCTOSATENBHO W3 PEKOMEHJIOBAHHOI'O IMEPEYHs
Wi Jobas JApyras IO COIJIACOBaHHMIO C Hay4dHbIM pykoBoauteneMm. HM30panHas Tema
perucTpupyercs B CIEIUAIBHOM JKypHane Ha kadenpe. HexenarenpbHa paboTa HECKOIBKUX
CTYJEHTOB HaJ OJIHOM TemoW. B mopsnke HCKIIOUEHHS CXOJHBIE TEMbl 3aKpEIUISIOTCS 3a
HECKOJIbKUMH CTYACHTaMU MOCIIE TPEIBAPUTEIHLHOTO COTJIACOBAHUS C HAYYHBIM PYKOBOIHUTEIIEM.

B mpouecce moxabopa W u3ydeHHUS JUTEpATyphbl CJIEIYyeT HCIOJIb30BaTh HCTOYHHKH,
yKa3zaHHble B pabOouell mporpamMmme Kypca M B CIHUCKE JIOMOJHUTEIBHO PEKOMEHIyeMOM
auteparypel. Kpome Toro, BaxHeHlIee 3HAYEHHE HMMEET CaMOCTOSTENbHBIA  IMOUCK
OoubnuorpaguuecKkux UCTOYHUKOB. TUMUYHBIM HETOCTATKOM IPHU MOJTOTOBKE KYPCOBBIX PabOT
ABJISIETCS MCTIOJIb30BAaHUE ABTOPOM «YCTapEeBILIEro» Marepraia 1 HE3HAKOMCTBO C HOBBIM.
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[Tocne m3ydeHus: ICTOYHUKOB HEOOXOJIMMO COCTABHTh PaOOUYWi IJIaH KypCOBOM pabOTHI,
COIJIACOBAB €ro C HAay4HbIM pyKoBoauTesneM. PaGouuii T1uiaH Kak TepedyeHb BOIMPOCOB,
PACKpBIBAIOLIMX COJAEPKAHUE TEMbI, PEKOMEHIyeTCsl JAenaTh pa3BepHyTbhIM. IlinaH nosmkeH
npeaycMaTpuBaTh, Kak MpaBuiio, oT 2 1o 4 maparpadoB, Ha3BaHHUS W IOCIEI0BATEIbHOCTH
KOTODPBIX JIOJDKHBI OTpaXkaTh JIOTUKY HCCIEIO0BaHMs TeMbl. [Ipy 3TOM HEoOXoauMo OT OOIIMX
BOIIPOCOB IEPEXOAUTh K Oojee yacTHbIM. [lo TakuM jke mpaBujiaM HYXKHO CTPYKTYpHUpPOBATb
coJiepkaHue Kaxzaoro naparpada. B npouecce Hanucanus paGoTel pabouMii MiIaH MOKET ObITh
CKOPpPEKTHPOBaH.

IIpu cocraBaeHMH METOOUKM aHalU3a CTYJEHTY HEOOXOJUMO: HalucaTh IEepedyeHb
PEaKTUBOB, HEOOXOIMMBIX JJISi aHAIM3a, C yKa3aHHEM KOHILIEHTPAIlMM PacTBOPOB, cmocoba Hx
IPUTOTOBJICHUS], CTAaHAAPTU3ALMHU, HY’KHOI'O KOJMYECTBA, a B HEKOTOPHIX ClIyyasX M MeToJa
NpeBapUTEeIbHON OYUCTKH, BBIOpaTh NpuOOp M MapaMeTp HCXOAS W3 CBOMCTB MPOOBHI,
KOHIIGHTPALUU OIPeNeNIIeMOro KOMIIOHEHTa, NpPOayMaTh (OpMy 3amuCH JaHHBIX M YSICHUTbH
TEOPETUYECKHUM XO0J1 3aBUCUMOCTH U3MEPSIEMOI'0 CBOMCTBA OT KOHIIEHTPALMH, pACCUNTAaTh HABECKY
aHaJIM3upyeMoro obpasua, HeoOXOAMMYIO JUIsl aHalu3a, COCTaBUTh (opMyly Ui pacdera
pe3yJbTaTOB aHAIM3a, M3YYUTh IMpaBWJIa TEXHUKH OE30MACHOCTH, XapaKTEpHbIE s JTaHHON
paboTHI.

[locne cobecenoBaHus ¢ MpenojaBaTeeM IO BCEM IEPEUUCICHHBIM ITYHKTaM CTYJEHT
JI0ITycKaeTcs K paboTe U eMy BblaeTcst o0pasel AJs aHalIu3a.

Hanucanue kypcoBoil paboThl — 3TO TBOPYECKUN M MOTOMY HMHIUBUAYAIbHBIN IpOILIECC.
OpHako B npolecce HaMcaHus paboThl HEOOXOAUMO COOII0IATh Pl TPEOOBAHUM K €€ CTPYKTYpe
1 0()OPMIICHUIO.

KypcoBast pabora HOMKHA COCTOSTh M3 TUTYJIBHOIO JIMCTa, OIJIABJICHUS, BBEACHUS,
OCHOBHOMH 4acTH, 3aKJIIOYEHMs], CIIHCKA MCIIOIb30BAHHOM JIUTEpPAaTypbl U MPUIIOKEHUHN (€CIu OHU
€CTh).

TutynapHBIA JIMCT Kak I@epBas CTpaHULa pPAOOTHI JIOJDKEH COAEpXkaThb CJENyIOIIIe
PEKBU3UTHI: Ha3BaHUsS Yy4eOHOIo 3aBefieHUs, Kadeapsl, TeMbl paboOThl, (aMUIINIO, UMS, OTUYECTBO
aBTOpa, KypC ¥ HOMEpP €ro TPpymmsl, GaMUINIO, HHUIUAbI, YYEHYIO CTETIEHb U 3BaHUE HAYYHOTO
PYKOBOJUTES, MECTO U T'0J1 BBIITOJHEHHSI paOOTBHI.

Crnenyromeit crtpanuiet odopmisiercss ornaBieHue. OHO JODKHO BKJIIOYATh BCE
3aroJIOBKM B paboTe M HOMepa CTPaHUI], C KOTOPbIX OHU HAUMHAIOTCA.

BBenenne oObemom 1,5-2 crpaHuIbl NPHU3BAHO IMO3HAKOMUTH YMUTATENSI C CYIIHOCTHIO
uccieqyeMon TeMmbl. Bo BBeAGHMM  YKas3bIBaIOTCSl aKTyaJlbHOCTb TEMBI, CTENEHb €€
pa3paboTaHHOCTH B TUTEPATYpE, GOPMYTUPYIOTCS 1IeTU pabOThI U €€ MPEaMET, XapaKTePU3yTCs
UCMOJIb30BaHHbIE aBTOPOM MaTepuaibl. Bo BBeaeHuu 1enecooOpa3sHO OOBSICHUThH, MOYEMY
MMEHHO M0J] TAKUM YIJIOM 3PEHHS PACKPBIBACTCS TEMA, IOYEMY OTAENIbHBIM BOIPOCAM YJIeNsieTcs
oco0oe BHUMaHHe, a Ipyrue u3nararorcs 6os1ee HoBEpXHOCTHO.

OcHOBHasl 4acTb KypCOBOW paOOThl H3JAraercs MNOCIEAOBATEIbHO B COOTBETCTBUU C
ornasieHueM (miaaHoMm). Bee maparpadsl paGoThl JOJDKHBI OBITH JIOTUYECKH CBSA3aHBI MEXKIY
co00il W B COBOKYIHOCTH packpbiBaThb TeMmy. llocine kaxgoro mnaparpada keaaTelnbHO
(bopMyIMpOBaTh KPAaTKHE BHIBOJIBI.

B ocHoBHO# yacTu paboThl HEOOXOIUMO OTPA3UTh UCIOIb30BaHNE UCTOYHUKOB. [Ipu 3TOM
HE JIOIyCKaeTcs MepenuchiBaHie TEKCTa U3 Y4eOHUKOB MM JIpyroil nmuteparypsl. JlomkHa ObITh
Ipou3BesieHa TBopueckas oO0paboTka MaTepuaina. BaxHeliue TeopeTuuecKkre MoJI0KEHUS TEMBI
U3JIaraloTcsl CBOMMH CJIOBaMH M NpPU HEOOXOJUMOCTH MOAKPEIUIIOTCS HuTaTtamu. LluTaTs
OQOpMIISIFOTCS. B COOTBETCTBUU C OuOIMorpad@uyecKuMu MpaBWJIaMd U COMPOBOXKIAIOTCS
MOCTPAaHUYHBIMH CChUIKAMH Ha UCIIOJIb3YEMBIA HCTOYHUK C YKa3aHUEM CTPaHMUII.

B oskcnepuMeHTanbHOW YacTH KypcOBOM pabOThl OIMUCHIBAETCS METOAMKA aHaju3a,
IPUBOJATCS IOJIyYEHHBIE OSKCIEPUMEHTAIBHBIE JAHHBIE M PE3YyJbTaThl CTATUCTHYECKOMN
00paboTKHN aHaIM3a.

3a OCHOBHOHW 4YacThIO pabOTHI CIEAYET 3aKiItoueHHe. B 3akio4eHnu MOABOIATCS UTOTH
paboThl B 11e10M, (GOPMYIHUPYIOTCS BBIBOJBI, OTPAKAIOIIUE CTETIEHb JOCTUXKEHUS! MOCTAaBICHHBIX
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ueneid. CopaepkaHue 3aKIIOYECHHUS TOCIEAOBATEIbHO W JIOTMYECKH CTPOMHO MPEACTABIIACT
pe3yabTaThl Bce KypcoBoil paboThl. IlpuMmepHbIii 00beM 3akiioyeHHss He mpeBbimaer 1,5-2
CTPaHUIIbI.

CrHucoK HMCIOJIb30BAaHHON JMTEPATyphl SIBISETCS BaKHEHIIEH 4acTbi0 KypCOBOM pabOTHI,
IOCKOJIBKY OTpakaeT MPOJENaHHyl0 padoTy U IiyOMHY HCCIEeIOBaHUs TeMbl. B CIMCOK TOJIKHBI
OBITh BKJIIOYEHBI TOJIBKO T€ UCTOYHUKH, KOTOPHIE JEHCTBUTEIBHO HUCIIOJIb30BAINCh ABTOPOM U Ha
KOTOpPbIE €CTh CCBUJIKM B TeKcTe paboThl. MoHorpaduu, nocobus, CTaTbu, KOMMEHTapUH U T. [I.
NEPEUYUCISIIOTCS B aJI()aBUTHOM HOPSIZIKE.

Crniucok nurepatypsl odopmiisercss mo 6ubnuorpaduyeckuM MpaBuiiaM. Y Ka3bIBarOTCS
CIIEAYIOUIME OJEMEHTH: (aMWiIMM M WHUIMAIBl aBTOPOB, Ha3BaHWE mpou3BeacHus (6e3
COKpAIlleHUIl M KaBbIYEK), I0J3aroJIOBOK, MECTO W3JaHUs, U3IATeNbCTBO, I'OJ| M3JaHUS, TOM,
4acTh, BBIITYCK, IOPSIKOBBIM HOMEP U3/1aHUs, KOJIMYECTBO CTPAHULI.

Ilocne penakTHpoBaHUS TEKCTa M OKOHYATENbHOTO O(OpMIIEHHMS KypcoBas paboTta
MOJIKCHIBACTCS aBTOPOM M IpeACTaBisieTcs: Ha Kadenpy s penensuposanusi. Kypcosas pabota
JIOJDKHA OBITh 3aperucTpUpoBaHa B ClIEUAILHOM XKYypHaje He mmo3aHee yeM 3a 30 aHel 1o Havana
CECCHH.

KypcoBast paGora ¢ pereHsueil HayyHOro pyKOBOAMTENs BO3Bpalaercs aBTopy. Ecim
HAYYHBII PYKOBOJAMTENIb HE JOMyCKaeT paboTy K 3aliuTe, TO €€ HEOOXOAWMO IepelesaTh C
YU€TOM YKa3aHHBIX HEJOCTATKOB U PEKOMEH TAIUH.

3ammTa KypcoBoii padoThl

3ammra KypcoBOM pabOThl MPOU3BOAUTCS MHIUBHIYAIbHO IO CAAa4YM SK3aMEHAI[MOHHOU
ceccuu. Kak nmpaBmiio, o0ydaemblii 3amuimaeT padboTy nepen HayYHbIM PYKOBOIUTEIIEM.

IIpu moAroToBKe K 3alIUTE CTYACHTY HEOOXOIUMO BBINOJIHUTH BCE YKa3aHUs, JaHHBIEC B
peLeH3uy, y4ecTb 3aMeuyaHusl B TEKCTe PadOThl M IPEIBAPUTEIIBHO OTBETUTh Ha 3aJaHHbIC
Bonpockl. Ha 3ammre KypcoBoil paboThl, OOy4daeMblii JOJKEH OBITh TOTOB K KpPaTKOMY
U3JI0KEHUIO0 OCHOBHOTO COJIEpKaHUs pabOThI M €€ Pe3ysIbTaToB, K cOOECeI0BaHMIO 110 OTAEIHHBIM
MOMEHTaM paboThl, K OTBETY Ha JIF0ObIE BOIIPOCHI, KaK 10 JAHHOW TeMe, TaK U 10 BCEMY KypCy.

[lo pe3ynbpTaraM peleH3UMM U 3alIUThl KypcOBOMl paboThl BhICTaBiseTCS olieHKa. [Ipu
HEYJIOBJIETBOPUTEJIbHOM OlleHKe 00yyaeMblii 00s3aH MOBTOPHO BHIMOJIHUTE paboTy MO HOBO Teme
win rnepepaboraTe npexHioro. [loBTopHas 3ammra pa®OT TOJKHA 3aBEPLIMTHCS 0 Hadaia
CECCHH.

Cnucok pekoMeHayeMbIX TeM KypPCOBbIX padoT

1. IlepMaHraHaTOMETPUYECKOE OINPEACIECHUE MAaCCOBOM KOHUEHTPALMU IEPEKUCU
BOJIOpOJA.

2. Komnnekconomerpuueckoe omnpenenenue maccsl cButna (II) B pacteope.

3. Paznienenuie KaTHOHOB METO/I0M HOHOOOMEHHOU Xpomarorpaguu.

4. ®oTOMETPHUUECKOE ONIPEEICHUE MapraHiia 1 XpoMa Ipy UX COBMECTHOM IIPUCYTCTBHUH.

5. NoHooOMeHHOe pa3fesieHre xkee3a U MeId U UX (POTOMETPUUECKOE OIpeIeTICHHE.

6. POTOMETPUYECKOE ONPEIEICHUE JUXPOMAT- U TIEPMAHIAHAT-UOHOB IIPH UX COBMECTHOM
IPUCYTCTBUH B PacTBOPE.

7. OnpeneneHue )KeCTKOCTH BOJIBI.

8. OmpezienieHne OKUCIIIEMOCTH BOJIBI.

9. OnpeneneHre aMMOHMIMHBIX HOHOB ¥ aMMHaKa.

10. OmnpeneneHne aHMOHHOTO COCTaBa CTOYHBIX BOJI.

11. Bonpramnepomerpuueckoe onpenenenue TM B IpoayKkTax NUTaHUS.

YueOHO-MeTOAHYeCKOe o0ecnedeHne CAaMOCTOsITeNIbHOI PaG0ThI CTY/AEHTOB O THCIHILIHHE

Ne KosnuyecTBo yacos, B
HaumenoBanue pasnena (TemMbl) ®opMbl/BHIBI
o COOTBETCTBHH C y4eOHO-
AVCHHUTLTHHBI €aMOCTOSITE/IbHON PadoThbI
TEeMATHYECKHM IJIAHOM
1 1.1 Amnanutuueckas xumus kak | U3yueHne  OCHOBHOM 4
Hayka JIUTEepaTyphl

W3yueHne  1ONOJIHH-
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TEJIbHOM JINTEpaTypPhl
KoncnektupoBanue
U3Y4YEHHBIX  MCTOYHMU-
KOB

1.2 AHanuTudeckue peakuuu
KaTUOHOB | aHamuTHYEeCKON
TPYTIIBL

AHau3 cMecu KaTUOHOB |
AHAJIMTUYECKOU IPYIIIIbI
(KOHTpOJIBHAS 3a/1a4a)

N3ydyenue  OCHOBHOU
JTUTEPaTyphI

N3yuenue JIOTIOJIHU-
TEJbHOM JIUTEPATypPhI
Odopmnenune mabopa-
TOPHOU PabOTHI
[ToaroroBka ortyera 1o
nabopaTopHol padbore
Pemrenne  pacueTHbIX
3a/1a4

1.3 Ananutudeckue peakuuu
kaTtroHOB || ananmuTuueckoit

TPYTIIBL
Anamn3 cmecu  karuoHos ||
AHAJIMTUYECKON TPYIIIBI

(KOHTpOJIBHAS 3a/1a4a)

HN3yyenue  OCHOBHOU
JTUTEPaTyphI

N3yuenue JIOTIOJTHH-
TEJbHOMN JIUTEPATyPhI
Odopmnenune mabopa-
TOPHOU PabOTHI
ITogroroBka oruera mo
nabopaTopHoOl padbore
Pemenne  pacueTHbIX
3a/1a4y

1.4 Mertposioruss  XUMHUYECKOTO
aHaIu3a

N3ydyenue  OCHOBHOM
JTUTEPATyPHI

N3yuenue JIOTIOJTHH-
TEJbHOMN JIUTEPATyPhI
Odopmnenune mabopa-
TOPHOMN pabOTHI
[TogroroBka oruera mo
nabopaTopHoii pabote
Pemenne  pacueTHbIX
3ajau

1.5 AHanuTn4eckne peakuuu
katroHOB || ananuTrueckoit

TPYTIIBL
AHamn3 cMecH KaTHOHOB i
AHAJIMTUYECKON TPYIIIBI

(KOHTpOIbHAs 3a7a4a)

N3yyeHue  OCHOBHOM
JUTEpaTyphl

N3yuenue JTOTIOJTHH-
TEJILHOM JIUTEPaTyphl
Odopmnenne mabopa-
TOPHOMN pabOTHI
[TogroroBka oruera mo
nabopaTopHoii pabote
Pemenne  pacueTHbIX
3ajau

1.6 Teopernyeckre OCHOBBI H
MIpUEMbI TPOOOMIOATOTOBKH

N3ydyeHue  OCHOBHOM
JINTEPATYPBI

N3yuenue JTOTIOJTHH-
TEJIbHOM JINTEPATYPhI

1.7 Ananu3 cmecu KaTHOHOB TpexX
AHAJIUTUYECKUX rpyni.
CucremaTueckuil Xo/1 aHaJIM3a

N3ydyenue  OCHOBHOU
JIATEPATYPBI
WN3ydyenue  gomoJiHM-
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TEJIbHOM JINTEpaTypPhl
Odopmnenne mabopa-
TOPHOM paboThI
[loaroroBka oryera 1o
naboparopHoii paboTe
Pemenne  pacueTHbIX
3a/1a4

8 1.8 AHanuTHYECKUE peakiuu N3ydyenue  OCHOBHOM
katnoHoB |V aHanmuTH4eckon JIUTEPATYpPBI
TPYIIIIBL. Odopmnenune mabopa-
AHanu3 cMecu KaTHOHOB IV | TopHO#i paboTHI
aHATTUTUYECKON rpynnsl | [ToaroroBka ordera mno
(KOHTpOJIbHAS 3371a4a) naboparopHoil paboTe
9 1.9 Tepmoamnamuika W KuHeTuka | MI3ydyeHne  OCHOBHOM
XUMHYECKUX IPOLIECCOB JUTEpaTyphbl
W3ydenne  nomnosHu-
TEJIbHOM JINTEPATyPhl
Pemenne  pacueTHbIX
3a/1a4
10 1.10 AHanuTH4ecKue peakiuu N3ydyenue  OCHOBHOM
KaTUOHOB V aHaIUTUYECKOU JUTEPaTyphbl
IpYIIIBI. W3ydyenue  nomosHU-
AHamu3 cMecu KaTHOHOB V | TenbHOM IUTEpaTyphl
aHAJIMTUYECKOU rpynnsl | Opopmienune nabopa-
(KOHTpOJIbHAS 3a]a4a) TOPHOI pabOThI
IlonroToBka oTyeTa 1o
naboparopHOit paboTe
Pemenne  pacueTHbIX
3a/1a4
11 1.11 Xwumnueckne paBHOBecus B | M3yyeHne  OCHOBHOM
peaJIbHBIX CUCTEMAX JUTEPaTyphl
N3yyenne  1ONMOIHU-
TEJIBbHOM JINTEPATyPhl
Pemenune  pacueTHbIX
3a/1a4
12 1.12 AHanuTHYECKHE PEAKIINU N3yueHne  OCHOBHOU
katroHoB V| aHanmuTHueckon JIUTEpaTyphl
IPYyIIIBL. Odopmiienne nabopa-
AHanmu3 cMecu KaTHOHOB VI | TopHOI1 paboThI
aHAJTMTUYECKOU rpynnsl | [logroroBka oruera mo
(KOHTpoOJIbHAS 33]a4a) nabopaTtopHoi pabote
13 1.13 Anamu3 cmecu katuoHoB |V, | MI3ydyeHne  OCHOBHOI
V u VI ananutuyeckux rpynmn JIUTEpaTyphl
(KOHTpOJIBHAS 3a]a4a) Odopmiienne nabopa-
TOPHOM paboThI
IlonroroBka oryera 1o
nabopaTopHOU paboTe
14 1.14 Ananu3 cMecu KaTMOHOB Bcex | MI3yueHue  OCHOBHOM

IMECTH aHAJIUTUYCCKHUX T'PYIIIL.
JpoOHbIit X011 aHaTU3a
(KOHTpoOJIbHAS 3a]a4a)

JTUTEPaTyphl
Odopmnenune mabopa-
TOPHOU paboThI

[TonroToBka oTYeTa IO
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nabopaTopHoii pabote

15 1.15 OcHoBHBIC TUTIIBI XUMHYECKUX | MI3ydyeHne  OCHOBHOM 12
peaKIuid, HCTOIb3YEMBIX B | IUTEPATYPHI
aHAJTMTUYECKON XUMHUH W3ydenne  nomnosHu-
TEJIbHOM JINTEpaTypPhl
IlonroroBka oTtuyera 1o
naboparopHoil paboTe
Pemenne  pacueTHbIX
3a1a4
16 1.16 AnanuTrdecKue peakiuu N3yuenue  OCHOBHOU 4
OpPTraHUYECKUX BEIIECTB JUTEPATYPHI
Odopmnenune mabopa-
TOPHOM paboThI
IlonroroBka oTtuyera 1o
naboparopHoii paboTe
17 1.17 AnanuTudecKkue peakiuu N3yuenue  OCHOBHOU 4
AQHUOHOB IIEPBOM IPyIIIbl. AHAJINU3 | JIUTEPATYPHI
CMECU aHMOHOB IIEPBOM I'PyMIIbI Odopmiienne nabopa-
(KOHTpOJIbHAS 3a]a4a) TOPHOI paboThI
IlonroToBka oTyeTa Mo
nabopaTopHOil paboTe
18 1.18 AHayIMTHYECKHE peaKITuu N3yuenue  OCHOBHOM 4
AHUOHOB BTOPOM M TPEThEU IPYMNII. | JIUTEPATYPHI
Amnanu3s cmecu aHMOHOB BTopoii 1 | Odopmienue nabopa-
TpEeTbel rpymnmsl (KOHTPOJIbHAS TOPHOI paboThI
3ajaua) [lonroToBka oTyeTa 1Mo
nabopaTopHOil paboTe
19 1.19 AHaim3 cMecu aHUOHOB BceX | M3ydeHne  OCHOBHOM 4
AQHATTUTHYECKUX TPYIII JTUTEPATYPHI
(KOHTpOJIbHAS 3a/1a4a) Odopmiienne nabopa-
TOPHOU paboTHI
ITonroToBka oTueTa MO
nabopaTopHo paboTe
20 1.20 AHanu3 UCKyCCTBEHHOM cMmecH | M3ydyeHne  oCHOBHOM 4
TBEPJIBIX BEIIECTB (KOHTPOJIbHAS JTUTEPaTypHhI
3ajaya) Odopmiienne mabopa-
TOPHOU paboThI
ITonroToBka oTueTa MO
nabopaTopHo paboTe
21 2.1 MeTtoel MacKHUpOBKH, | I3yueHne  OCHOBHOM 4
pas3zieneHus U KOHIEHTPUPOBAHUS | JIUTEPATYPHI
W3ydyenne  10OMOSHU-
TEJIBbHOM JINTEPATyPhl
COop marepmana ISt
BBITIOJIHEHUSI KYpPCOBOW
pabotel.  IlonroroBka
TEKCTa KypcoBoi pado-
THL.
22 DKCTpaKIIMOHHO-poTOMeTpruYeckoe | M3ydyeHne  OCHOBHOM 4
oTpeiesIeHue MOJOIeHA B | IUTEPATYyPHI
pacTBopax Odopmiienne mabopa-

TOPHOM paboTHI
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IToarotoBka otuera Mo
nabopaTopHOU paboTe

23 doromerpudeckoe  ompeneicHue | Mi3yueHue  OCHOBHOM 4
IUXpoMaT- W TEpPMaHTaHAT-HOHOB | JINTEPATYPbI
IIpU UX COBMECTHOM npucyrctBun | Ogopmienne nabopa-

TOPHOU PabOTHI
[ToaroroBka otyera 1o
JabopaTopHOU paboTe

24 2.4 XuMH4€eCKHe METO bl N3yuenne  OcCHOBHOM 18

JTUTEPaTypHhI

N3yuenue JIOMOJIHH-
TEJILHOM JIUTEPATYPHI
Pemenne  pacueTHbIX
3aga4

[ToaroroBka ortyera 1o
nabopaTopHol padboTe
COop wmarepuana st
BBIIOJIHEHUSI KYPCOBOM
pabotel.  I[loaroroBka
TEKCTa KypCcoBOH pabo-
TBI.

25 2.5 Onpenenenuie coaepKaHus Odopmnenune mnabopa- 2
KPUCTAJUIM3aLlHOHHON BOJBI B TOPHOM pabOThI
KpucTayuoryapare xjopuna 6apus | [logroroBka oryera 1o

n1abopaTopHOil paboTe

26 2.6 Ompenenenue cyibdpaT-uoHOoB | M3ydeHne  OCHOBHOM 4

JTUTEPATYPHI
Odopmnenune mnabopa-
TOPHOI pabOThI
ITonroToBka oTueTa MO
nabopaTopHo paboTe

27 2.7 IlpurotoBienue u ycraHoBka | OpopmieHue nabopa- 2
TUTpa  PAacTBOPOB  KHUCIOT U | TOPHOH pabOTHI
IIeJI0YeH. Onpenenenue | [TonrotoBka oTuera mo
CoJiep’KaHusl LIEJIOYM U COJbI IpH | JlabopaTopHOW paboTe
UX COBMECTHOM IPUCYTCTBUH

28 2.8 MeToasl KUCIIOTHO-OCHOBHOTO | M3ydueHHe  OCHOBHOM 4
TUTpOBaHUA. KpuBbIe TUTPOBaHUS. | JTUTEPATYpPHI

Odopmnenne mabopa-
TOPHOMN pabOTHI
[TogroroBka oruera mo
nabopaTopHoii pabote

29 2.9 Omnpenencane ammuaka B colisix | Odopmienne rabopa- 2
aMMOHHMSI ~ METOJOM  OOpaTHOro | TOPHOU PabOTHI
TUTPOBAHHUS [MonroroBka oTdera MO

nabopaTopHoii pabote

30 2.10 [Ipurorosnenue u | U3yueHne  OCHOBHOM 4
CTaHJApTH3aIMsI pacTBOpa HUTpaTa | JIUTEPaTyphl

cepebpa. OmnpeneneHue XIJIOPUI-
WOHOB B CTOYHBIX BOJAaX METOJOM
®donbrapaa

Odopmnenune mnabopa-
TOPHOU paboThI
[MoaroroBka oTuera Mo
nabopaTopHoii pabote
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31

2.11 [Ipurorosnenue 151
crannaptuszanus pactBopa IJITA.
Ornpezernenue xemne3a u aTFOMUHUS

Odopmnenne mnabopa-
TOPHOU pabOThI
[ToaroroBka ortyera 1o
JabopaTopHOU padboTe

32 2.12 [Ipurorosnenue u | U3yuenue  OCHOBHOM
CTaHIapTHU3AIH pacTBopa | IUTepaTyphbl
MepMaHraHaTa kamus. | Odopmienue abopa-
Omnpenenenue Kaibls B pacTBOpE. | TOPHON pabOThI
Omnpenenenre HUTPUT-UOHOB [loxroroBka oTueTa MO

JabopaTopHOU paboTe

33 |2.13 [Ipurorosnenue u | I3yyenune  OCHOBHOM
CTaHIapTHU3AIH pacTBopa | IUTepaTyphbl
THOCYJb(aTa Hatpus. | Opopmiienne nabopa-
Onpenenenue Meau TOPHOU PabOTHI

ITogroroBka oruera mno
nabopaTopHOU paboTe

34 2.14 Kunernueckue METObI N3yueHne  OCHOBHOU
aHaim3a JTUTEPATyPHI

N3yuenue JIOMOJIHH-
TEJbHOMN JIUTEPATYPhI
35 2.15 Dnexkrpoxumuyeckue Meroabl | M3yyenne  ocHOBHOM
JTUTEPATyPHI
N3yuenue JIOMOJIHH-
TEJbHOMN JIUTEPATyPhI
COop wmarepuana s
BBITIOJTHEHUST KYpPCOBOM
pabotel.  I[loaroroBka
TEKCTa KypcoBOil pabo-
TBL

36 2.16 ITorenunomerpuueckoe | MIsyueHne  OCHOBHOM
TUTPOBAHHE. Omnpenenenue | IMTEpaTyphl
XJIOpoBOZIOpOAHOM M OopHo#t | Opopmienue nabopa-
KHCJIOT B HX CMECH TOPHOH pabOTHI

ITonroToBka oTueTa MO
nabopaTopHor paboTe

37 2.17 Kynonomerpuueckoe | U3yuenne  OCHOBHOMU
THUPOBAHHE. Omnpenenenue | IMTEpaTyph
THoCcynbdar — noHoB. | Opopmienue nabopa-
Omnpenenenue Meau TOPHOH pabOTHI

ITonroToBka oTueTa MO
nabopaTopHo paboTe

38 2.18 Omnpenenenue Zn, Cd, Pb, Cu | I3yuenue  OCHOBHOM
METOZOM WHBEPCUOHHOM | TUTEPATyPHI
BOJIETAMIIEPOMETPUHU Odopmiienne mabopa-

TOPHOM paboThI
ITonroroBka oTyera mo
nabopaTopHOU paboTe

39 2.19 Konaykromerpuueckoe | M3ydenne  OCHOBHOM
TUTPOBAHHUE. Omnpenenenue | IMTepaTyphbl

XJOPOBOJIOPOJTHOM M YKCYCHOM
KHUCJIOT

Odopmnenne mabopa-
TOPHOM pabOTHI
[TonroToBka oTyeTa MO
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nabopaTopHoii pabote

40 2.20 CnekTtpockonuueckue Metonbl | U3yuenne  OCHOBHOM
JUTEPATYPHI
N3yyenne  momonHH-
TEJIbHOM JINTEpATypPhl
41 doromerpudeckoe  ompexaenenue | Odbopmiienne madopa-
Kejle3a B TEXHUUYECKOM CEpHOM | TOpHOH paboThI
KHCIIOTE [loaroroBka oryera 1o
naboparopHoii paboTe
42 TypOugumerpudeckoe N3yuenue  OCHOBHOM
olpeziesieHue CBHHIIA. | JINTEPATYPHI
TypOuaumerpudeckoe Odopmnenune mabopa-
OTIpeIeIEHUE KaIbIUs TOPHOH paboOTHI
[loaroroBka oryera 1o
naboparopHoii paboTe
43 ®doromerpuyeckoe  ompenenenue | Odopmienue mnabdopa-
Kelnesa M HUKEIsl TPH WX | TOPHOU paboThI
COBMECTHOM MPUCYTCTBHH [ToaroroBka oryera 1o
nabopaTopHOil paboTe
44 Typbunumerpuueckoe N3yuenue  OCHOBHOM
orpeJiesieHue Cyb(haT-nHOHOB JTUTEPATYPHI
Odopmnenune mabopa-
TOPHOI pabOThI
[ToaroroBka oryera 1o
nabopaTopHOil paboTe
45 2.25 Macc-cnektpomerpudeckue | MIzydyeHne  OCHOBHOM
METOBI JTUTEPATYPHI
N3yyenne  momonHH-
TEJIbHOM JINTEPATyPhl
46 2.26 Meronsl aHanu3a, | I3yueHne  OCHOBHOMU
OCHOBAHHBIE Ha PaIMOAKTUBHOCTU | JIUTEPATyphI
N3yuenne  nonosiHu-
TEJIbHOM JIUTEPATyphl
47 2.27 TepMuueckrue METOIbI N3yueHne  OCHOBHOM
TUTEPATyPHI
N3yuenne  nonosiHM-
TEJIbHOM JIUTEPATyphl
48 2.28  buonornueckue  Meronbl | M3yueHne  OCHOBHOM
aHanms3a TUTEPATYPHI
N3yuenne  nonosiHM-
TEJIbHOM JIMTEPATYPHI
49 2.29 ABTOMaTH3anus u | I3ydenne  OCHOBHOM
KOMIIbIOTEpPH3AlMs aHATN3a TUTEPATYPHI
N3yuenne  nonosiHM-
TEJIbHOM JIUTEPATyPhl
50 2.30 AHanu3 KOHKpeTHBIX | MI3yueHne  OCHOBHOM
00BEKTOB TUTEPATYPHI
N3yuenne  nonoJsiHM-
TEJIbHOM JIUTEPATyPhl
51 2.31doTomMeTpuueckoe N3yyenne  ocHOBHOM

orpeJiesieHue
dbocdopa B mouBax

IMOJABUXKHOTI'O

TUTEPATYPHI
Odopmienne mabopa-
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TOPHOH paboTHI

IlogroroBka otuera IO
naboparopHoii paboTe

52

N3ydenue
JUTEpaTyphbl
Odopmnenue
TOPHOM paboThI

2.32 PedpakTomeTprueckoe
olpeziesieHue coJiep KaHus
Opommuia Kaausi B pacTBOpe

nabopa-

[ToaroroBka oTyeTa IO
nabopaTopHoii paboTe

OCHOBHOM 4

UTOro

202

S MPAKTUKYM IO JUCHUIIVIMHE
1. BacunbeB, B.II. Ananutmueckas xumusi. JlabopaTOpHBINM MPaKTUKyM: MOCOOWE IS
By30B / B.I1. Bacunses, P.I1. Mopo3zosa, JI.A. Kouepruna; nox pea. B.I1. BacunseBa. — 2-¢ u3g.,
nepepad. u gomn. — M.: [Ipoda, 2004. — 416¢. (34 3k3).

2. Xaputonos, FO.A. Ananutndeckas xumus (aHanutuka).B 2 xu./ FO. A. XapuToHOB. —

M.: Beicu. mik., 2001. — Ku. 1. O6mue Teopetnueckre ocHOBbI. KauecTBeHHbIHN aHanu3. — 615 c.

(29 2Kx3).
JlaGopaTopHble paGoThl 10 KAY€CTBEHHOMY AHAJIM3Y
Kon-Bo
Ne Conepxxanue Jluteparypa 4ACOB
1 | AHalMTHYECKHE peaKIIMi KaTHOHOB | aHamMTHYeCKOr [2] c. 345-353; 6
rpynmbl. AHaIU3 cMecH KaTHOHOB | aHanuTn4eckoi 324 -326
rpynIbl (KOHTPOJIbHAS 3aJ1a4a)
2 | Ananuruueckue peaknuu katuoHoB |l amamuTiaeckoit | [2] c. 353-362; 6
rpynnbl. AHanu3 cMecu KaTuoHoB |l ananutuyeckoit 326
rpynnsl (KOHTPOJIbHAS 33/1a4a)
3 | Ananurnueckue peaknuu katnoHoB || anamuTraeckoit | [2] c. 362- 371; 6
rpynnbl.  AHanu3 cmecu katuoHoB |l ananutuueckoit | 327-32.
rpynnsl (KOHTPOJIbHAS 33]1a4a)
4 | AHanu3 cMecH KaTHOHOB TPEX aHATUTUYECKUX TPYIII. MeTtoauueckue 6
CucTreMaTHYeCKHA X0 aHATN3a YKa3aHUS
5 | Ananutuueckue peakiuu katuoHoB |V ananutudeckoi | [2] c. 372-383; 6
TPYTIIEI. 328-333
Ananu3 cmecu katuoHOB |V aHaMUTHYECKOU TPYyMIIBI
(KOHTpOJIbHAS 33]a4a)
6 | AHanuTHYECKHE peaKInu KaTuoHOB V aHanmuTtHueckoil | [2] ¢.384-401, 6
TPYTIIEI. 333-335
AHanu3 cMecu KaTHOHOB V aHATUTUYECKOU TPYIIIBI
(KOHTpoOJIbHAS 33]a4a)
7 | Ananutuueckue peakiuu katuoHoB VI ananutuyeckoit | [2] c. 402- 417; 6
TPYTIIBI. 335-336
Ananu3 cmecu kKaTuoHOB V| aHAMUTHYECKON TPYyTIIBI
(KOHTpOJIbHAS 33]a4a)
8 | Ananmu3 cmecu katuonoB 1V, V u VI ananutudecknx Meroanueckue 6
rpynn (KOHTpOJIbHAsSI 3a/1a4a) yKa3aHus
9 | AHanu3 cMecHu KaTHOHOB BCEX IIECTH aHAIUTUYECKUX [2] c.417-422 6
rpyni. JpoOHsbIii X011 aHanu3a (KOHTPOJIbHAS 3a1a4a)
10 | AHaMTHYECKHE PEaKIMH OPTaHUIECKHUX BEIIECTB [2] c.336-343 6
11 | AnanuTHUYECKUE peaKkIi aHUOHOB MEPBOM IPYMIIHI. [2] 6

AHanu3 cMecu aHMOHOB MEPBOW IpyNIbl (KOHTPOJIbHAS
3a/1a4a)

c.423-449
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12 | AHanuTHYECKHE PEaKIIMi aHUOHOB BTOPOIl U TPEThei [2]-479-500 6
rpynn. AHajau3 CMECH aHMOHOB BTOPOM M TPETher
rpynnsl (KOHTPOJIbHAS 33]a4a)
13 | AHanu3 cMecH aHHOHOB BCEX aHATMTHYECCKUX TPYIII [2]-450-472 6
(KOHTpOJIbHAS 33]1a4a)
14 | AHanu3 UCKYCCTBEHHOM CMECH TBEP/IbIX BEIIECCTB [2]-501-514 6
(KOHTpOJIbHAS 33]a4a)
UTOIro 84
JlabopaTopHbie padoThl 10 KOJHYECTBEHHOMY aAHAJIHU3Y
Ne Conepxanue Jluteparypa Koun-Bo
4acoB
1. | Onpenenenue copepikaHusi KPUCTALTH3AIMOHHOMN BOJIBI B 6
KPHUCTAJIOTHIPATEe XJIopHia Oapus.
2. | Omnpenenenue cynabdar-nonos. Padota 6.1 [1]c. 56-58 6
3. | IIpuroToBneHne W ycTaHOBKAa THUTpa pacTBOpoB KucioT H | [1]c. 70-76 6
uiesovei. OnpeeseHne coaepKaHus IIEI0YH U COIbI TPU
UX COBMECTHOM npucyTcTBuu. Pabota 8.1; 8.2; 8.3.
4 | MeToabl  KUCJIOTHO-OCHOBHOro  THTpoBaHus. Kpussie | [1] c. 70-76 6
TUTPOBAHUSI.
5 | Ompenenenne amMMmuaka B CONSX aMMOHMsS MeTonoM | [1]c. 76-77 6
obpatHoro TutpoBanus. Pabora 8.4.
6 | [IpurotoBreHne W cTaHAapTU3amMs pacTtBopa HuTpara | [1]c. 95-97 6
cepebpa. OmpeneneHne XJIOPUI-MOHOB B CTOYHBIX BOJAX
meroaoM Donbrapaa. Padora 9.3; 9.4
7 | IlpurotoBinenne wu craaaptuzanusi pactBopa OJITA. | [1]c. 102-103; 6
Onpepenenne xxenesa u amoMuans. Padora 10.3; 10.11. 110-111
8 | IIpuroToBiieHne u CTaHAApTHU3AIUS pactBopa | [1] c.116-117, 6
nepMmanranara kanus. OnpeleneHue Kajlblus B pacTBOpE. 121-124
Omnpenenenne HUTpUT-uOHOB. Pabora 11.1; 11.4; 11.5.
9 | IlpuroToBieHre U CTaHIAPTU3AIUS pacTBopa THOCcybdara | [1]c. 129-131 6
HaTpus. Onpenenenue meau. Padora 11.11; 11.12.
10 | ®oTomeTrpuyeckoe ompeseNeHne kene3a B TexHU4eckoit | [1]c. 183- 186 6
cepHoii kucnote. Pabota 13.3.
11 | ®oromerpuyeckoe omnpeneneHue noasmxHoro ¢ocdopa B | [1] c. 188-189 6
MOYBaXx.
Pa6ora 13.5.
12 | ®otomerpuyeckoe oTipenieieHne JXpOMarT- u | [1]¢.200-203 6
NepMaHraHaT-HOHOB MpPHU HMX COBMECTHOM IPHUCYTCTBUHU.
Pabora 13.13.
13 | TypOuaumerpuyeckoe  ompenaeneHue  cyiabpaT-uoHoB. | [1] c. 220-226 6
Pabora 14.1.
14 | DKCTpaKIIMOHHO-(POTOMETPUIECKOE onpenenenue | [1] c. 199-200 6
MoJsinOieHa B pactBopax. Pabora 13.12.
15 | [ToreHnomeTpuveckoe TUTPOBAHHUE. Onpenenenue | [1] c. 296 -299 6
XJIOPOBOJOPOJHOW M OOpHOHM KHUCIOT B UX cMmecu. Pabora
19.5.
16 | Kymonomerpudeckoe TUTPOBAHHE. Omnpenenenne | [1]c.338 — 340; 6
tuocynb(patr — noHoB. Ompenenenue meau. Pabora 21.1; | 234-346
21.4
17 | Ompenenenue Zn, Cd, Pb, Cu meromoM wuHBepcHOHHOW | MeTonnyeckue 6
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BOJIbTAMIIEPOMETPHH. YKa3aHUS

18 | KongykromeTpudeckoe TUTPOBAHUE. Onpenenenne | [1] c.267 - 269 6
XJIOPOBOJOPOJHON U YKCycHOM KucioT. Pabora 18.1.

19 | doromeTpruyeckoe OIMpeacIieHUE Kele3a U HUuKens npu ux | [1]-c.24-49 6
coBMecTHOM npucyTcTBun. Padora 13.2;13.14

20 | TypOuauMeTpudeckoe onpeecHue ceuHma. | [2]-¢.98-110 6
TypOuaumerpudeckoe ornpenenenue kanpuus. Pabora 14.3;
14.4

21 | PedpakTomerpuueckoe orpeesieHIe conepxanus | Metoauueckue 6
Opomuia Kajusi B pacTBOpE. yKa3aHUs

22 | OnTryueckue METO/IbI aHAIH3a 2

UTOro 128

6 IMAJAKTUYECKHUE MATEPHUAJIBI JIS KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHUA YYEBHOI'O MATEPHAJIA
6.1 OueHo4HbIE CPEACTBA, NOKA3aTEIH H KPUTEPUH OLCHUBAHUA KOMIIETCHIN

Hupaexc OueHo4yHoe IMoka3zaTenu Kputepuu onenuBanus
KOMIIeTEeHI[HHI CpeacTBO OLlCHUBAHMUSI chopMHPOBAHHOCTH
KOMIIETEeHIH i

OIlK-1 OtueTt o Huskui CTaBUTCS, €CIIU JOMYILECHbI

OIIK-2 nabopatopHOil | (HEYIOBIIETBOPUTEIBHO) | CYLIECTBEHHBIE OLIMOKH (B X0/€
IK-1 pabore AKCIIEPUMEHTA, B OOBSICHEHUH,
[IK-5 B ohopmiieHun paboThI, IO
YK-1 TEXHUKE O€30I1aCHOCTH, B

paboTe ¢ BelecTBaMU U
npudopamMu), KOTOPHIC HE
UCTIPABISIOTCS JJAXKe 110
YKa3aHHUIO MPenoiaBaTelis.

[Toporossiii
(YIOBIETBOPUTEIHHO)

CTaBHUTCS, €CIHM  JOIMYIIEHBI
OJlHa-/IBE CYILLIECTBECHHbIE
OIIMOKHU (B X0Je
9KCIIEPUMEHTa, B OOBSCHEHUH,
B odopmiieHUH paboOThl, TIO
TeXHUKe  0e30IacHOCTH, B
paboTre ¢ BemecTBaMH U
npubopamu), KOTOpbIE
UCIPABIAIOTCS C  TIOMOIIBIO
IpernoiaBaTessl.

bazoBbsrit
(xoport1o)

a) paboTa BBITIOJTHEHA TTPABHIIb-
HO, 0€3 CYIIECTBEHHBIX OIMIUOOK,
CJ/IeJIaHbI BBIBOJIBI;

0) JOMyCTHMBI:  HEMOJHOTa
MPOBEACHUS  WIN O(OPMIICHHS
IKCIIEPUMEHTA, OJTHA-TIBE
HECYIIECTBEHHBIE  OMIMOKA B
MPOBEACHUN WIH  O(OPMIICHUH
JKCIIEpUMEHTa, B  TIPaBHIIAX
paboThl C  BemeCTBaMH U
npubopamu
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Bricokuii
(oTIMYHO)

a) paboTa BHINOJIHEHA MTOJTHO,
MPaBUIILHO, 0€3 CYIIECTBEHHBIX
OIIMOOK, C/I€JIaHbI BBIBO/IBI,

0) DSKCIEpUMEHT OCYIIECTBJICH
M0 TUIAaHY C YYETOM TEXHHUKH
0€30IMacHOCTH M MpaBuiI PabOTHI
C BelIeCTBAMU U TNPHOOpaMH;
B) HMMEIOTCS OpTraHU3alMOHHbIC
HaBBIKH (moxiepxkuBaeTcs
YuCcTOTa pabouero Mecra U
MOPSIIOK  Ha CTOJIe, AKOHOMHO
WCIIOJIb3YIOTCSI PEAKTHBBI).

Co0ecenoBanue

Huszkui
(HEYTOBJICTBOPUTEIIHLHO)

- He3HaHHE MTPOTPAMMHOTO
MaTepuana;

- IPU OTBETE BO3HUKAIOT
OIINOKHU;

- 3aTPYAHCHHUS MIPU BBITOJHCHUN
IPAKTHYECKHUX padoT.

[Toporossiii
(YIOBIIETBOPUTEIHHO)

- YCBOEHHE OCHOBHOT'O
MaTepuaa;

- IpU OTBETE JOIYCKAIOTCS
HETOYHOCTH;

- IpY OTBETE HEIOCTATOYHO
paBHIbHBIE POPMYITUPOBKH;
- HapyllIEHHUe
MOCJIEIOBATEILHOCTH B
U3JI0’)KEHUU POTPaMMHOI0
MaTepuaa;

- 3aTPy/AHEHUS B BBIIIOJHEHUU
IPAKTUYECKUX 3aJaHH.

bazoBbsrit
(xoport10)

- 3HaHHUE NMPOrPaMMHOI0
MaTepuaia,

- TPAaMOTHOE U3JI0KEHuE, 0e3
CYILLIECTBEHHBIX HETOYHOCTEMH B
OTBETE Ha BOIPOC;

- IpaBUJIbHOE IPUMEHEHNE
TEOPETUYECKUX 3HAHUM;

- BJIaJIeHUe He0OXO0AUMBIMU
HaBbIKaMU IIPU BBIITOJHCHHUU U
IPAKTHUYECKHX 3a4a4.

Bricokwnii
(oTIHMYHO)

- r1y0O0KO€ ¥ IPOYHOE YCBOEHHUE
IPOrPaMMHOTO MaTepHaa;

- TIOJTHBIE , TTOCJICJIOBATEIILHBIC ,
TPaMOTHBIE U JIOTUYECKU
nu3jjaracMbI€ OTBETHI IIPU
BUJIOM3MEHEHHH 3a/1aHUS;

- CBOOOHO CIIPABIISIOIINECS C
MOCTaBIIEHHBIMH 33/1a4aMH,
3HAHHS MaTepHaa;

- IPaBUJIHLHO 00OCHOBAHHBIE
IIPUHATBIE PELICHUS;

- BIIQJICHHE Pa3HOCTOPOHHUMU
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HaBbIKaMU U IpUEMaMi
BBIMTOJHEHUS TPAKTUYICCKUX
pabor.

KonTponbhas
pabora

Husknii
(HEeYTOBIETBOPUTEIHHO)

JIOTTYCTHJT YHCJIO OIIUOOK U
HEJI0UETOB MPEBOCXO/IAIIICE
HOPMY, ITPH KOTOPOH MOXKET
OBIThH BBICTABJICHA OLIEHKA «3»

[ToporoBbiii
(YZIOBIETBOPUTEIHHO)

€CJIM CTYJEHT MPaBUIBHO
BBITTOJIHUJI HE MEHEE TOJIOBHUHEI
paboThI WK JOMYCTHII: HE Ooliee
JBYX I'pyObIX OIINOOK; I HE
6osee ogHOM Tpy0Oil U oHOM
HerpyOo# OMIMOKY M OTHOTO
HeJ0YeTa; Ui He 6oJee IByX-
TpeX HerpyObIX OIIMOOK; NN
OJIHOI HerpyOO OMINOKU 1
TPEX HEJIO0YETOB; UIH IIPH
OTCYTCTBHUH OMIMOOK, HO TIPH
HAJIMYUU YCTHIPEX-TIATH
HEIOYETOB.

bazoBbrit
(xoport1o)

CTYJIEHT BBIIIOJIHUI paboTy
HOJHOCTBIO, HO JIOMYCTUJI B HEM:
He Oosiee 01HOM HerpyOoii
OLIMOKH U OJJHOTO HEJ0YeTa HIIN
He 0oJiee IBYX HEJIOUETOB

Bricokuii
(oTnHMYHO)

paboTa BbIIIOJIHEHA €3 OMMOOoK,
yKa3aHbl BCE PacUETHBIC
(opMyIIbl, €TMHUIIBI H3MEPEHNS,
0e3 oIMOOK BBITIOJHEHBI
MaTeMaTHYECKUE pacyeThl

Tect

Huzkuit
(Hey1OBJIETBOPHUTEIBHHO)

KonnuecTBo npaBUIIBHBIX
OTBETOB Ha BOIIPOCHI TECTA
menee 60 %

[Toporossiii
(YZIOBIETBOPUTENHHO)

KoauuectBo MMpaBUJIbHBIX

OTBETOB Ha BOIIPOCHI TECTA OT
61-75 %

bazoBrriit
(xopor0)

KoauuectBo MMpaBUJIbHBIX

OTBETOB Ha BOIIPOCHI TECTA OT
76-84 %

Bricokuit
(oTIHMYHO)

KonnuecTBo npaBrIIBHBIX
OTBETOB Ha BOIIPOCHI TECTA OT
85-100 %

YyeOubie

Huskuint

A0IYCTHUII YUCIIO OIIHMOOK U
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3a1auu (HEyAOBIETBOPUTENBHO) | HEJOYETOB IIPEBOCXOIALIEE
HOPMY, TPH KOTOPOM MOKET
OBITh BBICTABJICHA OLICHKA «3»
IToporoB.siii CTYACHT MPABUIIBHO BBITIOJTHUI
(YHAOBIETBOPUTENILHO) | HE MEHEE NOJIOBUHBI PAOOTHI
WIN JIOMYCTHJI: He 6oiee AByX
rpyOBIX ommoOoK; nin He Ooree
OJIHOY TpyOOi M OHOM
HerpyOoit omuOKy M OHOTO
HeJloueTa; Wiu He 0oJee IByX-
TpeX HerpyObIX OMMOOK; UITN
OJIHOW HErpyOoOi OIMOKHU 1
TPEX HEAO0YETOB; UIIH MIPH
OTCYTCTBUH OIINOOK, HO IIpU
HAJIMYMH YETHIPEX-TISITH

HEJJOYETOB.
ba3zoBbIii CTYJEHT BBIIIOJIHUAI paboTy
(xoporo) MOJIHOCTBIO, HO JAOIYCTHII B HEM:

He OoJiee 0JTHOW HETpyOOit
OLIMOKHU ¥ OJJHOTO HEJ0YeTa UITN
He 0oJiee IBYX HEJ0UETOB
Bricokuii paboTa BBITIOJIHEHA 0€3 OITHOOK,
(oTIMYHO) YKa3aHbl BCE PACUETHBIC
(hopMyIIbI, €TUHUIBI U3MEPEHHUS,
0€e3 OoLIMOOK BBITIOJHEHBI
MaTeMaTUYECKHUEe PacueThl

6.2 IIpoMeskyTO4YHASI aTTECTALUS CTYAEHTOB MO JAMCIHHUIINHE

[IpomexxyTouHass arrecranus sBISIETCS INPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMEHMM
CTYACHTOB, NMPHUOOPETEHHBIX B IpOLECCe H3YyUEHMs IUCHUIUIMHBL. DPOpMON MNpOMex yTOUHOH
aTTECTAIlMU 110 TUCLIMIUINHE SBIISIETCS 3a4E€T/9K3aMeEH, 3aluTa KypcoBOi pabOTHI.

JUia oLeHMBaHUS pE3yJlbTaTOB OCBOCHUSA JUCLUIUIMHBI TPUMEHSETCS CIEAYIOLNE
KPUTEPUHN OLICHUBAHUS.

Kpurtepun oneHuBanns KypcoBoi padoTsl

AHanu3 pe3yJabTaToB KypcoBOil pabOThI MPOBOJUTCS 1O CIEAYIOIINUM KPUTEPUSIM:
1. HaBeiku camocTOATENbHOM pabOThI ¢ MaTepHaIaMU UCCIIECTOBaHMS.
2. YMeHue MpaBWIbHO MPUMEHSATh METO/IbI UCCIIEIOBAHUSI.
3. YMeHune rpaMOTHO MHTEPIPETUPOBATH MOJyUYEHHBIE PE3YJIbTATHI.
4. CnocoOHOCTh OCYIIECTBIISATh HEOOXOIMMBIE pacyeThl, MOJIy4YaTh PE3yJIbTaThl U I'PaMOTHO
M3JIaraTh UX B OTYETHOW JOKYMEHTAIMH.
5. YMeHue BbISIBUTH NPoOIEMy, IPEIIOKUTH CIIOCOOBI €€ pa3pelIeH s, YMEHHUE JI€1aTh BHIBOIBI.
6. Ymenue opopMUTH UTOTOBBIN OTUET B COOTBETCTBUU CO CTAHJAPTHBIMHU TPEOOBAHUSIMHU.
7. YMeHue paboTath ¢ JUTEPATYPOM, UCIIOIH30BATh TEPBOMCTOUYHUKH.
ITynxTsl ¢ 1 o 7 narot 10 50% BKiIaga B UTOrOBYIO OLIEHKY CTY/IEHTA.
8. YMeHwue 3alMIIaTh pe3yIbTaThl CBOEH pabOThl, IPaMOTHOE MMOCTPOSHHUE PEUH, UCIIOJIb30BAHNE
IIPY BBICTYIIJIEHUH CIIEHUAIBHBIX TEPMHHOB.
9. CnocoOHOCTh KpaTKO U HATJSAHO U3JI0KUTh Pe3yIbTaThl padOTHI.
[TynxTsl 7,8 marot 10 35% BKJIaja B UTOIOBYIO OLICHKY CTY/IEHTA.
10. YpoBeHb CaMOCTOATENBHOCTH, TBOPYECKOW AKTMBHOCTM W OPWUTMHAIBHOCTH IpHU
BBITTOJIHEHUH PaOOTBHI.
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11. BreicTymieHns Ha KOH(EpPEHIUSX W MOJATOTOBKA K MyOJIMKAIMM TE3WCOB IS TEYaTH 10
UTOTaM pPabOTHI.
[Tynkter 8 — 11 marot 10 15 % BKJ1aJ1a B UTOTOBYIO OLIEHKY CTYJICHTA.
Ouenka S (0TJIMYHO) CTaBUTCS, €CIIU:
® CTYICHT B CPOK, B IIOJTHOM 00BhEME U Ha BEICOKOM YPOBHE BBITIOJIHUI KYPCOBYIO paboTy;
e TeMa, »3asBJICHHAs B paboTe, pacKphiTa TOJHOCTHIO, BCE BBIBOJBI CTYJICHTa
MOATBEPKICHBI MaTepUaiaMy UCCIICIOBAHUS U pacyeTaMu;
® [IpU 3alllUTE ¥ HAMMCAHUU PAOOTHI CTYJIEHT MPOJAEMOHCTPUPOBAJI BBILLICIIEPEUUCICHHbBIC
HAaBBIKH U YMEHUS,
® OTYET MOATOTOBJICH B COOTBETCTBHH C MPEIbABIICMBIMU TPECOOBAHUIMHU.
Ouenka 4 (XOpo110) CTAaBUTCSI, €CIU:
® CTYJCHT BBIIIOJHUJI KypPCOBYIO padOTy C HE3HAUUTEIbHBIMU 3aMEUaHHUSIMH, ObLIT MCHEE
CaMOCTOSTEJICH U HHUIIMATUBECH;
e TeMa paboThI pacKphITa, HO BBIBOJIbI HOCAT IMOBEPXHOCTHBIN XapaKTep;
® [IPaKTHUYECKHE MaTepUualibl 00pabOTaHbI HE MOTHOCTHIO.
Ouenka 3 (y10BJIETBOPUTEJIBHO) CTABUTCS, €CIIU:
CTYJEHTY, KOTOPBIN JOIMyCKaJ MPOCYETHI U OMIMOKH B paboTe;
HE TOJHOCTBIO PACKPBLI 3asIBICHHYIO TEMY;
Jierall IOBEPXHOCTHBIE BBIBOJIBI
e c1ab0 MPOACMOHCTPHUPOBAT AHAIMTHYECKHUE CIIOCOOHOCTH M HABBIKM padOTHl ¢
TEOPETHUECKUMHU UCTOUHUKAMHU.
Ouenka 2 (HeyA0BJIETBOPUTEIbHO) CTABUTCS, €CIIU:
® CTYJICHT HE BBIIIOJHUI KYPCOBYIO pabOTY, JTMOO BBIMIOIHUI C TPyOBIMU HAPYIICHUSIMU Tpe-
OOBaHMIA;
® HE PaCKpbUI 3asBJICHHYIO TEMY;
HE BBITIOJIHWJI ITPAKTUYECKON YacTH pabOTHI.

Kpurtepuu onieHuBaHus yCTHOIO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABIISICTCS CTYICHTY, €CITH:

1. Bormpocs! pacKpbIThl, H3JI05KEHBI JIOTHYHO, 0€3 CYIIECTBEHHBIX OINOOK.

2. Tloka3aHo yMeHHE WILTFOCTPHPOBATH TEOPETUUECKUE TIOJI0KEHUSI KOHKPETHBIMH TTpHMe-
pamu.

3. IlpomeMOHCTpHUPOBAHO YCBOSHHE PaHee H3YUSHHBIX BOIIPOCOB, CHOPMHUPOBAHHOCTH KOM-
NEeTEeHUUH, yCTOMUMBOCTD MCIIOJIb3YEMBIX YMEHUH 1 HAaBBIKOB.

JomyckaroTcst He3HAYUTEIbHBIEC OIITHOKH.

OneHka «He 3a4TeHO0» BBICTABIISAETCS, CITH:

1. He packpsITO OCHOBHOE COZIEp)KaHUE YIeOHOTO MaTepuaa.

2. OOHapy>XeHO He3HaHHE WM HeOHUMaHue OoJiblelt miu Hanbosiee BaXXKHOM yacTu y4ueo-
HOTO MaTepuaa.

3. JlonyuieHsl OMUOKY B ONPEIeTICHUN OHATHH, KOTOPbIE HE UCIIPABIIEHBI MOCJIE HECKOIIb-
KHX HaBOJSIINX BOIIPOCOB.

4. He chopMupoBaHbl KOMIIETEHIIMN, YMEHHS U HABBIKU.

Kpurtepuu oneHnBaHus YCTHOTO 0TBETa HA JK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIU CTYIEHT:

1. TTodHO pacKphITO CoAep)KaHNEe MaTepraia OuieTa.

2. Marepuan HU3JI0XKEH TI'PaMOTHO, B OMNpEIECNCHHON JIOTHYECKOW MOCIe10BaTeIbHOCTH,
TOYHO UCTIONB3YETCS] TEPMUHOJIOTHSI.

3. TlokazaHo yMeHHE WIIIOCTPUPOBATh TEOPETHUECKUE IMOJIOKEHHUS KOHKPETHBIMHU
pUMepaMu, MPUMEHSTh HX B HOBOW CHUTYaIlHH.

4. TIpomeMOHCTPHPOBAHO YCBOCGHHE paHEEe W3YYCHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYMBOCTb KOMIIETEHIIMNA, YMEHHI U HABBIKOB.

31



5. OTBeT NMpo3ByYal CaMOCTOSTEIBHO, 0€3 HABOASAIINX BOTIPOCOB.

6. JonymieHbl ofHA — JBE HETOYHOCTH IPU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB,
KOTOPBIE UCIPABIIAIOTCS 10 3aMEYAHUIO.

Ouenka «4» (X0poI1110) CTABUTCS, €CIIU:

OTBET CTYJIEHTa YAOBIETBOPSET B OCHOBHOM TPeOOBAHMSIM Ha OLIEHKY «5», HO MpPH 3TOM
MMeeT OJINH U3 HEJOCTATKOB:

1. B n3noxxeHuu AomyiieHbl HeOObIIHe TPOOEIbl, HE NCKAa3UBIIME COJIEP)KaHNEe OTBETA.

2. JlonymieHsl OAMH — JIBa HEIOYETa MPU OCBEIIEHUM OCHOBHOI'O COJCP)KAaHMS OTBETA,
MCIPaBJICHHBIE [0 3aMEUaHUI0 HK3aMEHATOpA.

3.70MyIIeHbl OmuOKa WU OoJiee JBYX HEIOYETOB TPHU OCBEUICHHH BTOPOCTEIIEHHBIX
BOIPOCOB, KOTOPBIE JIETKO UCIPABIISIOTCA MO 3aMEYaHUI0 SK3aMEHATOPA.

Ouenka «3» (y10BJ1eTBOPUTEIbHO) CTAaBUTCS, €CIIH:

1.HemonHo wiM HemocnenoBaTeIbHO PACKPBITO COJEp)KAHUE MaTepuana, HO IOKa3aHO
o0l1lee TOHMMaHUE BOMPOCA M MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHbBIC JJIA JATbHEHIIEro
YCBOCHHUS MaTepHana.

2. HWwmenuch 3arpyqHEHUS WU JIOMYHICHBl OMMOKH B  ONpEACICHUU TOHSTHH,
HCIOJIb30BAaHUU TEPMUHOIIOTUH, UCTIPABIICHHBIE TIOCJIE HECKOIbKUX HABOSIIUX BOIIPOCOB.

3. Ilpu HenosHOM 3HAaHWM TEOPETUYECKOTO MaTepuasia BbBISBICHA HEAOCTATOYHAS
c(OpMUPOBAHHOCTh KOMIETECHIIN, YMEHHI 1 HABBIKOB, CTY/ICHT HE MOXKET IPUMEHUTH TEOPHIO B
HOBOW CHUTYAIUH.

4. Pemienue pacueTHO 3a1a4u BBI3BIBAET 3aTPYTHEHUSI.

Ouenka «2» (Hey10BJIETBOPUTEIBHO) CTABUTCS, €CIIU:

1. He packpbITO OCHOBHOE Cco/iep)KaHH€e yueOHOro MaTepuarna.

2. OOHapykeHO HE3HAaHWE WM HEMOHMMAaHWE OONbIIeH WM HanOoJiee BAXKHOM 4YaCTH
y4eOHOro MaTepHana.

3. JlonmymieHsl OMIMOKKA B ONpPENETICHUU TMOHATUM, MPU HMCIOJIH30BAHUM TEPMUHOJIOTHH,
KOTOpBIE HE UCTIPABIEHBI MOCIE HECKOIBKUX HABOSIINX BOIPOCOB.

4. He chropMupOBaHBI KOMIICTCHIIUN, YMEHUS U HABBIKH.

6.3 TunoBbie KOHTPOJIbHBIC 3aJaHUS UJIM UHBIC MaTE€pHaJIbl,
H906X0)_II/IMI>IC AJISl OMEHKHU pPe3yJbTaTOB OCBOCHUA TUCHHUITIJINHDI

BAPUAHTHI TECTOBBIX 3AIAHUI
Tecr Ne 1

WHucTpykuus 1uist cTyieHTa

Tect comepxut 25 3amanuid, u3 HUX 15 3agaHuit — yacte A, 5 3amaHuit yacth - B, 5
3aganuil yacte — C. Ha ero BemosiHenuwe otBoauTcs 135 munyT. Ecnu 3amaHue He ynaercs
BBITIOJIHUTHh ~ Cpa3y, TMeperuauTe K ciuenyiomeMy. Eciu ocraHercs Bpemsl, BEPHHUTECH
KIPOMYIICHHBIM 33/JIaHUsAM. BepHO BBIMOJTHEHHBIE 3a/laHus 4acTh A oleHuBaroTca B 1 Oann,
vactu B — 2 6anna, vactu C -5 6amos.

YACTH A

K ka:xxnomy 3agaHuio 4acTu A JaHbI HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJbKO OJMH
BepHbIii. BbINOJIHMB 3a1aHKe, BbIOEPUTE BEPHBIN OTBET U YKAKUTE B 0J1aHKE OTBETOB.

A 1. Kak Ha3pIBaeTcs NpHEM CBS3bIBAHUS MELIAIOLIMX HMOHOB B JIOCTATOYHO IMPOYHBIE
KOMILIEKCHI?

1) IpoOHBIM X0/IOM aHanmu3a; 2) CUCTEMATHUYECKUM XOJOM aHaiu3a; 3) aHATUTUYECKOU
«MaCKHUPOBKOW»; 4) pa3/ieIeHuEM HOHOB.

A 2. OxapakTepusyiTe Mpolecc MOHU3AIMM CJIad0ro 3JeKTPOJIMTa HAa OCHOBE 3aKOHA
JIEUCTBYIOIIAX MacCC.

32



1) Ilpomecc oOparum K HeMy NPHUMEHUM 3aKOH JEHCTBYIOIIMX Macc; 2) MpoIecc
HEOOpaTHUM K HEMY MPHUMEHHM 3aKOH JACHCTBYIOLIMX Macc; 3) mpolecc HeoOpaTuM K HeMy He
IPUMEHHUM 3aKOH JIEHCTBYIOLIMX MAacC.

A 3. KakoBO OCHOBHO€ YCJIOBHUE BBINAICHUS OcaKa?

1) HMonHoe mnpousBeneHHE pPABHO IPOU3BEJICHHIO pPAcTBOPUMOCTH; 2) HOHHOE
NPOM3BEACHNE MEHBIIEC IPOU3BEIACHUS PACTBOPUMOCTH; 3) HMOHHOE IPOU3BEIEHHE OOJbIlIe
IPOM3BEACHUS PACTBOPUMOCTH.

A 4. Kak Ha3bIBalOTCS pEaKIMU U PEareHThl, Ja0l1Me BO3MOKHOCTh OTKPBITh JAHHBIM HOH
B IIPUCYTCTBUM JPYTUX HOHOB?

1) 36uparenbHbIME; 2) TPYNIIOBBIMY; 3) XapaKTEepHBIMU; 4) crienn(pUIecKuMHU.

A 5. Yto gBisieTcss NpUYMHON THAPOIIU3a COJICH?

1) OOpa3oBaHue MaJTOMOHU3UPOBAHHBIX COEAMHEHN; 2) 00pa30BaHre MaOPACTBOPUMBIX
coeuHeHul; 3) oOpa3oBaHME MaJOMOHM3MPOBAHHBIX M MAaJOPACTBOPUMBIX COEAMHEHHH; 4)
00pa30BaHUE CUIIBHBIX 3JIEKTPOIUTOB.

A 6. Kak n3MeHseTcsl MPOYHOCTh KOMIUIEKCHOTO MOHA C YBEIMYEHHEM €ro KOHCTAHTbI
HEeCTOMKOCTH?

1) Ymensbmiaercs; 2) yBenndyuBaercs; 3) KOHCTaHTAa HECTOMKOCTH HE XapaKTepHU3yeT
CKJIOHHOCTbh KOMILJIEKCHOTO MOHA K JUCCOL[UAIIH.

A 7. Kakue meronpl aHajaM3a OCHOBAaHbl Ha ONPEAEICHUHM HOHHU3MPOBAHHBIX aTOMOB,
MOJIEKYJ, PaJUKajiOB IIyT€M pa3JeJIeHus I[O0TOKAa HOHOB IIOJ JEHCTBHEM 3IIEKTPUUYECKOTO
MarHUTHOT'O MOJIeH B 3aBUCUMOCTH OT OTHOILLIEHMS Macchl K 3apsy?

1) Paaguomerpuueckue MeToAbl; 2)  IJEKTPOXMMHUYECKHE METOAbl; 3) Mmacc-
CHEKTPOCKOIIMYECKHE METO/IbI; 4) ONITUYECKUE METO/IbI; 5) Xpomarorpaduyeckre MeToAbl.

A 8. B uem cymHoCTh rpaBUMETPUYECKOTO aHaIu3a’?

1) B TOYHOM WH3MEpEeHUH MAacChl OIPEENIAEMOro BELIECTBA M €ro KOMIIOHEHTA,
BBIJIETISIEMBIX B XUMHUUECKH YMCTOM COCTOSIHUM WJIH B BUJI€ COOTBETCTBYIOIMX COEIMHEHUN; 2) B
TOYHOM H3MEPEHUH OO0BEMOB BELIECTB; 2) B TOUHOM H3MEPEHHU Macchl BELIECTBA U O0OBEMOB
COJIepKalIiX UX pacTBOPOB.

A 9. OT Kakoro Buia COOCaX/IeHUsI MO>KHO U30aBUTHCSI IPOMBIBAHUEM OCaIKa?

1) Ot ancop6iuu; 2) OT OKKITt03UM; 3) OT u3oMopdusma; 4) OT BCEX BUIOB COOCAKICHUSI.

A 10. Kakue nmpoueccsl IpOUCXOIAT PU MPOMBIBAHUU OCaIKa?

1) HecopOuust mpumeceit; 2) aacopOuus mpumeceii; 3) coocaxaeHne NpuMecen.

A 11. Ha yem OCHOBaH TUTPUMETPUYECKUI METO aHaIU3a?

1) Ha TouHoM u3MepeHHH 00OBEMOB pearvpyrollux BEIIECTB; 2) HA TOYHOM HM3MEPEHUU
Macchl BEIIECTB, BCTYNHUBIIMX B peakiMio; 3) HAa TOYHOM M3MEPEHHHM MacChl U 0OBEMOB
pearupyroux BeIecTs.

A 12. KakoBa npupona pH nHaukatopos?

1) Hesnextponutsl; 2) 30eKTpOiaUTH; 3) ciabble MHHEpalbHbIE KHCIOTHI; 4) ciiadble
MHUHepaJilbHble OCHOBaHUS; 4) cia0ble OpraHnvYecKue KUCIOThl U OCHOBaHMSI.

A 13. O ueM CBUAETEIBCTBYET TOT (aAKT, YTO CTENEHb AIEKTPOIUTUUECKON AUCCOIHALINU
CHJIBHOT'O AJIEKTPOJINTA, BBIYMCIEHHAs 110 DKCIIEPUMEHTAIbHBIM JaHHbIM, He paBHa 100%?

1) O HemosHON AMCCOLMAIMM CHJIBHOTO DJJIEKTPOJUTA; 2) 00 3IEKTPOIUTHYECKOM
B3aMMOJEMCTBUM BCEX MOHOB, CHIIKAIOIUX CKOPOCTh JBH)KEHUS UX.

A 14. Yto mpou3oiieT ¢ KOHIIEHTPAIMEeH MOHOB BOAOPOJA MPHU J00aBICHUU Cylbdumaa
KaJIMs K PaCTBOPY CEPOBOJIOPOAHON KUCIOTHI?

1) He usmenutcs; 2) yBenuuurcs; 3)yMEHbIIUTCS.

A 15. Kakoe cy1ecTByeT NpaBuiIo BHIOOpa HHAWKATOpA 110 KPUBBIM TUTPOBAHUS?

1) Iloxazarenb TUTPOBAHMSI MHIMKATOpa HAXOAMTCS B MpeAesax cKauka Ha KPHUBOU
TUTPOBAHHUS; 2) TOUKA HEUTPAIbHOCTH HAXOJUTCS B Mpeesax ckauka Ha KpUBOM TUTPOBAHUS; 3)
TOYKa HKBUBAJIEHTHOCTU HAXOJUTCS B IMpejesiaX CKauka Ha KpUBOW TUTpOBaHus; 4) Mokasareib
TUTPOBAHUS MHAMKATOPA COBIAJAET C TOUKON HENTPAIbHOCTU U HAXOAUTCS B IIpeJieNaX CKauka Ha
KPHUBOW TUTPOBAHUS.
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YACTH B

Kaxnoe 3ananue yactu B coaep:KuT HeCKOJIbLKO BEPHBIX 0TBeTOB. BriOepuTe BepHbIE
OTBeTHI U YKa:KUTe B O0JIaHKe OTBETOB.

B 1. Kak xmaccupummpyroTcss METoAbl XpomaTorpaduyueckoro aHaliu3a I0 CHocoO0y
MpoBeIeHUs ?

1) Komonounas xpomartorpadusi; 2) KUAKOCTHas Xpomarorpadus; 3) Ta30KUAKOCTHAs
xpomarorpadusi; 4) 1UIOCKOCTHast xpomarorpadusi; S5) Xpomartorpadus Ha Oymare; 6)
TOHKOCIIOWHASI XpoMaTorpadus.

B 2. PacTBOpHBI Kakux U3 NMEPEUMCICHHBIX BellecTB uMetoT pH mensbIe 77

1) CH3COOH; 2) CH3COOH + CH3COONa; 3) NH4CI; 4) NH3; 5) CH3COONa.

B 3. Kak MOXHO yCHJIUTh TUJIPOJIU3 XJIOpUJIAa IIMHKA?

1) HoOGaButh KUCAOTHI; 2) 100aBUTH LIEIOYH; 3) HarpeBaHUEM M pa30aBIIEHUEM pPacTBOpa
conu; 4) 100aBUTH COJIb, HE MOJIBEPIaOILYIOCS THAPOIU3Y; 5) 100aBUTh COJIb THAPOIU3YIOLTYIOCS
10 KaTHOHY; 6) T00aBUTH COJIb THAPOIU3YIONIYIOCS IO AHHOHY.

B 4. Kakue ¢hakTopsl BIUSIOT HAa 9yBCTBUTEIIBHOCTh aHATUTHICCKUX PEAKITUI?

1) Temneparypa; 2) konuentpauus; 3) pH cpenst; 4) mocienoBaTebHOCTh MPUOABICHUS
peareHToB; 5) OCBEUIEHHOCTh; 6) 00BEMBI UCIOIB3YEMBIX PACTBOPOB.

B 5. Kakue ¢akTopsl BIUSIOT Ha MOJTHOTY OCAXACHUS ocaaka?

1) KommuectBo ocanuTens; 2) HHTEHCHBHOCTH IE€pPEMEIIMBAaHUA;, 3) pPacTBOPUMOCTH
ocaxkiaeMoro coefauHenust; 4) oobem pactBopa; 5) pH pactsopa.

YACTBb C

Oteetsl k 3a0anusaM yacTu C popmyaupyiiTe B cBOOOAHON KpaTKoi (popMe H 3anMcbiBaiiTe
B 0JIAHK OTBETOB.

C 1. Kakasg BelMYMHA XapaKTepU3yeT YCTOWUYMBOCTh KOMIUJIEKCHOIO HOHA? YKaXuTte
OCHOBHbI€ HaIlPaBJICHUs UCII0JIb30BAHUS KOMIUIEKCHBIX CO€IMHEHUI B KAUECTBEHHOM aHAJIN3E.

C 2. 1310%uTe CYyIMHOCTh THUTPUMETPUUYECKUX METOJIOB aHAIIM3A.

C 3. KakoBa maccoBasi 0751 KaJIbIIMsl B HaBeCKe M3BecTHska maccou 0,5815 r, ecnu npu
aHaJM3e MoTy4YeHa rpaBuMeTpuueckas popma okcuaa kanbuus Maccoii 0,3248 r?

C 4. B 3 51 HachllIEeHHOr0 BOJHOTO pacTBOpa, noiydyeHHoro mnpu 25°C, conepkutcs
1,76:10° r 6pomuzia cepebpa. BrruuciuTe Ipou3BeieHHe PacTBOPUMOCTH GpoMusa cepedpa.

C 5. KakoBa Macca HaBeCKM THPOKCHJA HATpus, coepikalieiicss B 1 1 pactBopa, eciau Ha
TuTpoBaHue 20 M MOJYYEHHOTO pacTBOpa pacxoayercs 22,4 Ml pacTBOpa CEpHOM KHUCIOTHI C
koHueHTpauuei 0,05 Mmosnb/m.

BAPUAHTDBI KOHTPOJIBHBIX PABOT
KonTtpoabHnas padora Nel
Tema: Yyscmeumenbnocmop aHAIUMUYECKUX PEAKY UL,
3axon deitcmeun macc. Bygepnvie pacmeopoi.

Bapuanm Ne 1

1. TIpu MHKpPOKPUCTAIUIOCKOIMYECKOM OTKpHITUU MarHus B Bujae (ocpara MgNH4 POy
6H20 muHHManbHBI 00BEM Hccaenyemoro pactBopa paBeH 0,001 i, oTKpbpIBaeMblii MUHUMYM
paBeH 0,012 wmxe Maraus. Beruucnuth npefenbHyr0 KOHLIEHTPALWIO U MpefesbHoe pa3daBiieHue
UCCIIEyEMOI'0 PacTBOpA.

2. BelUMCIATh KOHIICHTPAIIMIO HMOHOB BOJopojna H caymnuiar-uoHoB B 0,001M
CaJIMIUIOBON KHUCIIOTE.

3. BBIUHCINTH KOHIICHTPAIIMIO alleTaT-noHoB U cterneHb aucconunannu CH3COOH, ecim k
IM CH3COOH mnpu6asuts HCI 1o pH 0,8.

4. MypaBbuHyl0 KuCHOTYy (23r) pactBopsitor B 101 Boael mpu 20°C. Haiineno, uto
KoHIeHTpanus noHoB H* para 3-10° Mons/n. BeraucimuTe KOHCTaHTY MOHH3AINU MypaBBUHON
KHCIIOTBI.
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5. Paccunraiite aktuBHOCTH HOHOB K* 1 SO4% B 0,0170M pacTBOpe cynbhaTa Kamus.

KonTpoabHnasi padora Ne 2

Tema:  Ilpouszeedenue  pacmeopumocmu.  OKuUcIumenbHo-60CCHMAHO8UMeENbHbBIE

npoueccol, KOMNIEKCO0OPA308aHUe U 2UOPOIU3 8 AHAIUMUKE

Bapuanm Ne 1

1. MoxxHO 1 IEHCTBUEM HUTPUTA HATPUS B KUCIION cpefie BocctaHOBUTE MnO4™ 1o Mn?Z*,
(E°NO3/NO2 =0,94B)

2. BeluuciuTe KOHIEHTpAIIMIO HMOHOB KOMILIEKcooOpa3oBarens u ammuaka B 0,1 M
pactBope TerpoammuHO-Meb-1I-cynbdaTta [CU(NH3)4]SO4.

3. BpunciuTe KOHIICHTPALMIO [MaHWIa HATPUs, KOTOPYI HeoOxomumo co3aatk B 0,1M
pactBope komruiekcHoi comu K[AQ(CN)2], uToOBI mpeaoTBpaTuTh BHIMAJCHUE OCAaKa HOIU/A
cepeOpa Mmpu MPUIMBAHUH K 3TOMY pacTBOpy paBHOro oowema 0,2 M pacTBopa noamia Kajusl.

4. BBIYUCIIUTE BO CKOJIKO pa3 MOJISIpHAsI PACTBOPHUMOCTD CyJib(haTa CBUHIA B YUCTOM BOJIC
npeBbIIaeT pacTBopuMocTh 3Toi cosn B 0,01 M pactBope cepHoit kucinothl. Ks(PhSO4) = 1,6 -
1078,

5. Borumcnauth KoHCTaHTy W creneHb ruaponusa 0,01 H. pacTBopa ¢dopmumara kamus
HCOOK, eciit Kucoor = 1,8 - 107,

Koumponsnas paboma No3

Tema: I pagumempuveckuii ananus

Bapuanm 1.

1. Beiuncnure rpaBUMeTpUYeCKHi  dakrtop i onpeneneHus  NaxS;0s,  ecnu
rpaBUMETPHUECKO (HOpMOIi sBIsIeTCsl coennHeHne coctaa BaSOa.

2. HaBecky nuputa maccoit 0,56r, conepsxkariero okono 30% cepsl, pacTBOPUIN B MEPHOIA
kos10e BMecTuMocThi0 200,0 miu. KakyroanukBOTYy MOJYYEHHOIO pacTBOpa CIEAyeT B3AThb JIs
aHanu3za, 4To0s! nonyuuts 0,3 r cynbdara Oapus?

3. Berauciuts motepu PbSO4 (T 1 %) 3a cueT pacTBopuMocTH ocaaka, eciu k 20 mi 0,1 M
Pb(NO3)2 mobasnen mosxyTopHbiii n366iTok 01 M H2SOa4.

4. PaccunTaiiTe ONTUMAaIbHBIN 00beM ocanuTens - 1%-Horo pactBopa JUMETUITINOKCUMA
C4HgN202 mns rpaBumerpudeckoro ompenenenus nukens (II) B Buge OucauMeTuirinokcumara
aHukens (1) NiCgH14N4Os (ocaxkmaemas u rpaBuMerpudeckast Gopma). AHATU3UPYEMBIH pacTBOP
conepxkuT maccy Hukens (II), paBuyro npubmusurensHo 0,025r. [InoTHOCTH pacTBOpa ocaauTens
NIPUHATH paBHOH 1 T/cM°. ONTUMANTBHEIH 00BEM PACTBOPA OCATUTEINS GEPETCs B MOTYTOPAKPATHOM
M30BITKE TIO0 CPABHEHHIO CO CTEXMOMETPUUYECKHM.

5. B pactBope, conepikaiieM HOHBI XJiopa, xjop ocaxzaeH B Bujae AgCl, macca koToporo
MocIie BBICYIIMBAaHMSI OKa3anack paBHo# 0,1562r. Beraucnute conepikanue Xjiopa B pacTBOpE.

6. Kakoii 00bemM MuHEpabHO# BOJBI, copepikanieid 0,35 r/n cynedaTa HaTpus, HEOOX0IUM
JUIS TIPOBEACHMsSI TpeX MapasuleTbHBIX I'PaBUMETPHUUECKHX ONpENeTeHUN cynb(aT-uoHA B BUJEC
cynbdara Oapus?

Konumponvnas paboma Ned

Tema: Pacuembvt ¢ mumpumempuuecKkom anaiuse

Bapuanm 1.

1. Haecka 0,5312 r kapboHaTa HaTpusi pacTBOpeHa B MepHOil kosbe emkocThio 100,0 mur.
Onpenenuts TUTP U HOPMAIBHOCTh PacTBOPA.

2. K 15 M 0,03 M pactBopa MypaBbuHOU KUCIOTHI nprbasieno 12 miu 0,15 M pactBopa
dopmuarta kanus. Beraucouts pH aroii emecu (KHCOOH=1,77-10-4).

3. 1,1622 r nmoBapeHHO! COJM pacTBOPUIIM B BoJe M pacTtBop pazdasuiau a0 200,0 mi. K
20,0 miu atoro pactBopa npubdasuiu 25,0 M 0,10 H. pacTBopa HUTpaTta cepedpa. Ha TutpoBanue
n30bITKa pacTBOpa HUTpara cepebpa wu3pacxomoBamu 5,8 ma 0,090M pactBopa pomaHuaa
amMmMoHUs1. OTnpeeIuTh MacCOBYIO OO (B%) XJIOpHIa HATPHUS B 00pa3Ile COJH.
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4. B mepnoii kon6e Ha 500,0 mu pactBopeHa cepHas kuciaota. Ha tutpoBanme 25,0 mi
MOJIy4€HHOTO pacTBopa pacxoayetcs 26,2 ma pactBopa NaOH (T NaOH/HCI =0,003610 r/m).
Cxoubko rpammoB H2SO4 6110 BBEIEHO B KOJIOY?

5. Paccuuraiite norpemnocts tutpoBaHus 0,1000 M pactBopa MypaBbUHON KHCIIOTbI
0,1000 M pacTBOpOM THIPOKCHUJIA HATPUS, €CJIM B KAaYECTBE MHAMKATOpPA B3AT HEUTPAIbHBIM
KpPAaCHBIN.

6. [Ipu ompenenenun xenes3a B mpode cTouHoi Bojibl o0bemom 200,0 MIT €r0 OKHCIIWIIN 10
Fe3*, ocammnm aMMHakoMm, OTAENHIM OCAJOK OT PacTBOpa M TOCJIE PACTBOPEHMS OCajKa B
COJISTHOM KHCJIOTE€ OTTHUTPOBAIM >Xeye30, u3pacxogoraB 5,14 mu 0,0050M pactBopa D/ITA.
Paccuuraiite 00O11yI0 KOHLIEHTPALIMIO JKEJI€3a B BOJIE.

BOITPOCHI U 3AJIAHUS VIS COBECEJJOBAHUS
KavecTBeHHbI aHAJIN3
Tema. AHAJIUTHYECKAS] XUMHA U XUMHYECKUH aHAJIN3
. [Ipeamer aHanUTHYECKON XUMUHU
. 3a71a41 COBPEMEHHOMN aHAIMTHYECKON XUMHUU
. MeTobl COBpEMEHHOM aHAIMTUYECKON XUMUU
. AHaTTUTHYECKUE MTPU3HAKH BEUIECTB U aHAJTUTUYCCKUE PEAKIIUU
. TUIIbI aHANTUTUYECKUX PEAKLIUN U pEeareHToB
. XapaKTepuUCTHKA YyBCTBUTEIBHOCTH aHATUTUYECKUX PEAKITHHA
. Knaccuguxkanus peakTMBOB 110 4McTOTE
. AHanmuTHYECKHUE KIIacCCH(PUKALMN KaTHOHOB IO TPYIIIIaM
. Cucremarnueckuil 1 IpoOHBIN X0/ aHAIN3a

Camonposepka:

Bonpocw u ynpascnenust:

1.Yem xapakTepusyercss YyBCTBUTEIBHOCTb, CIEHU(GUYHOCTE U H30UPATENHHOCTH
aHAJTUTHYECKUX peakuuit? [laiite onpenesneHue STUM MOHATUAM U IPUBEIUTE IPUMEPBI.

2. Kakue ¢paxTopsl BIUSIOT Ha 9yBCTBUTEILHOCTh AaHATUTUYECKUAX PEAKIIHii?

Kakumu cnoco6amMy MOKHO NOBBICUTh UyBCTBUTEIbHOCTh AHAIMTHUECKUX PEAKLIUN?

3. Ha ueM ocHOBaHbI XUMHUECKHE, (PU3HUECKUE U PU3NKO-XUMUYECKHE METO/Ibl aHAINU3a?

4. YTo J€KUT B OCHOBE KJIACCU(PHUKAIIMK KATUOHOB HA TPYIIIbI?

5. Kakue aHanuTHYeCKre CHCTEMBI aHAJIM3a KaTHOHOB Hanbosee pacrpocTpaHensl? Kakne
IPYMIIOBBIE peareHThl B HUX MCIIOIb3YIOTCS?

3aoauu:

1. TlpenensHas koHueHTpanus uoHoB Ca?* B peakium ¢ OKCaJaToM aMMOHMsS paBHA
1:20000. MusuManbHbI 00BbeM HcceayeMoro pacteopa 1 - 10 = M. BEIUMCIHTS OTKpHIBAEMBIi
MUHEMYM HoHOB Ca* B 1aHHOI peakiuy.

2. OtkpeiBaemelii Muanmym CU?* B pactBope o6bemom 0,05 mi cocTapister 0,2 MKT.
Beruucnuth npenenbHoe pa3daBieHue.

3. B mepHoit konbe Ha 1 1 pactBopunm HaBecky 1,57 r AgNOs. Haiimute, uro mnpu
pasbaBjieHUH STOroO pacTBopa B 25 pas yjaaercs peakuus Ha woH Ag* ¢ xpomarom Kamus. [Ipu
Ooiiee CHWIIBHOM pa30aBlIiEeHHH PEaKIHs CTAHOBUTCS HEHaJeKHOW. OmpenenuTb OTKPHIBACMBIH
MUHMMYM U TIpeJielbHOe pa30aBiieHue Ul peakiiH, eciy OHa IOJIydaeTcsl ¢ Karjled pacTBopa
oobemom 0,02 M.

4. B 1 1 Boxs! pactBopunu 1,7 r CdCl,. Bymer nu mabmopaThes peakuus Ha uon Cd?* ¢
YPOTPOIIMHOM B TIPUCYTCTBHH POJAHHUIA aMMOHHS, €CIU Tpe/IeIbHas KOHIICHTPALUS COCTABIISET
1:1000 r/mMn? OTBeT MOATBEPAUTH PACUETOM.

Pexomenoyeman numepamypa: [1] —5— 11, [5] — 4 - 13; 54 -55, [11] — 4 -22.

O 00 1 NN B~ W —

Tema. OTOOpP U NOATOTOBKA NMPOOLI K aHAJIU3Y
1. Ot6op cpenneit mpoOBI
2. Tlortepu u 3arps3HEHUs MPU MPoOooTOOpe. XpaHEeHHE MPOObI
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3. TloaroroBka mpoObI K aHATU3Y

4. AHanu3 UCKyCCTBEHHON CMECH TBEPABIX BELLECTB

Camonposepka:

Bonpocul u ynpascnenus:

1. Kakue TpeOoBaHuUs NPEIbIBISIIOTCS K T€HEPAIbHOM po0de aHAIU3HPYEeMOro
BeulecTa?

2. UYewm onpenensiercs cnocod oTrbopa u pazmep npoob1?

3. YKaxuTe UCTOYHHMKH TMOTPEITHOCTEN MpU 0TOOpE aHATM3UPYEMOTO BEIIECTBA.

4. Kakum o0pa3oM MOKHO Y4eCTh CO/IepKaHHEe BOAbI B IpoOe?

5. IlpuBeauTte mpuUMeEpsHI MIEITOYHBIX, KUCIBIX U OKACITUTEIbHBIX TJIABHEH.

Pexomenoyeman numepamypa: [1] - 18-22, [11]- 22-26.

Tema.XumMuyeckue paBHOBECHS B PeaJIbHBIX CHCTEMAaxX
. CUJIbHBIC U CITA0BIC AIICKTPOIUTHI
. O0I111as1 KOHIICHTpAIKSI U AKTUBHOCTh HOHOB B PacTBOPE
. Monnas cuia pactBopa
. Biiusinre HOHHO# CHITBI pacTBOpa Ha KOI(PGHUIIUEHT aKTHBHOCTH
. KoHcranTa XuMH4YeCKOro paBHOBECHS
. Biiusinre HOHHOM CHITBI pACTBOpPA HAa KOHCTAHTY PAaBHOBECHS
. YCiioBHAst KOHCTaHTa PABHOBECHSI
. I'pacdudeckoe onucaHe paBHOBECHIA
Camonposepka:[3]- c.48-52
Bonpocwt u ynpascnenus: 1(a,x), 2, 4, 6
3a0auu: 1(1,2,5)
Pexomenoyemasn numepamypa: [1] — 49-60, [5] — 99-115, [11] — 54-78, [11]- 362- 371,
327-328.

0N DN W~

Tema.TepMoauHAMUKA M KHHETHKA XHMHYECKUX PeaKkLUii M mpolueccoB
[TpeamMeT u 3a1a4n XUMHYECKOM TEPMOIMHAMHUKH

3aKOH COXpaHEHUs SHEPTUU

TennoBeie a3¢dexThl. 3akoH ['ecca

OHTponus

CranynapTHble TEpMOJUHAMUYECKHE CBOMCTBA BEIIECTB U XUMUYECKOE CPOJICTBO
3aBHCHMOCTh KOHCTAaHTHI PaBHOBECHS OT TEMIIepaTyphl

Camonpoeepka.

Bonpocwi u ynpasicnenust.

Cdhopmynupyiite NOHATHS TEIUIOTa U paboTa.

KakuM paBeHCTBOM BBIpa)KaeTcs 3aKOH COXPaHEHUS YJHEPTUH?

C noMoIIIBI0 KaKOT0 YpaBHEHHsI pacCUMTHIBAECTCS SHTPOIUS Iporecca’?
[epeuncnure GYyHKIUN COCTOSHUSI CHCTEMBI, HCIIOIh3yEMbIE TEPMOTUHAMUKE.
UYro gBisieTcs NpeIMETOM U3YUEeHUs! TEPMOJUHAMUKN ?

Uro sBISETCS MPEIMETOM H3YUCHUST KHHETHKH?

OxapakTepu3yiTe yCcIOBHs MPOTEKAHHs CAaMOIIPOM3BOJILHOTO MTpoIiecca.
Pexomendyemaﬂ aumepamypa: [1] — 60-67, [5] —79-95

ouhkwdE

NoabkowhE

Tema. IIporonuTuyeckast Teopus.

Pacyer pH pacTBOpOB KHC/I0T U OCHOBAHUH

1. IIpoTonuTryeckas Teopust KUCIOT U OCHOBaHU bpeHcrena-Jloypu
2. DnextpoHHas Teopus JIpronca. Teopus YcaueBa u 1pyrue TeOpuu
3. IIpotonuTnyeckrne paBHOBECHUS B BOJIE

4. Xapakrepuctuka pH BOJHBIX pacTBOPOB 3JIEKTPOJIUTOB

5. Koncranra kucnotaoct u pH pacTBopoB ci1abbIX KHUCIOT
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6. Koncranra ocHoBHOCTH B pH pacTBOpOB c1aObIX OCHOBaHHI

7. KHCII0THO-OCHOBHBIE M HEKOTOPBIC IPYTHE CBOMCTBA paCTBOPHUTENIEH
Camonposepka:[3]- c. 4-19

Bonpocul u ynpasicnenus: 1, 3, 5, 6, 9

3aoauu: 2,9, 13, 21

Pexomenoyeman numepamypa: [1] —82-111, [5] — 117-130, [11]- 66-68; 110-125.

Tema. PacTBop ampoaura. bygepubie pacTBopbl

1. PactBop amdomnuTa.

2. Omnpenenenne 0ydepHoro pactBopa. 3HaueHue OydepHBIX PaCTBOPOB B aHATIN3E

3.  Tunsl OydepHbix cucteM. MexaHus3m OydepHOro aeicTBUS

4.  Beruncnenue pH Oy¢epHbIX pacTBOPOB

5. bydepnas EMkocTb

6. OGnacts OydepupoBanus

Camonposepka:[3]- c. 4-19

Bonpocul u ynpasicnenus: 12,13, 19, 21, 22

3aoauu: 28, 51, 53, 42, 59,

Pexomenoyeman numepamypa:[1] — 109-117, [5] — 130-137, [11] — 135-140, [11]- 372-
383; 328-333.

Tem. I'mapoam3s

1. ConbBaTanusi HOHOB.

2. TeopeTrueckre OCHOBBI THPOIH3A.

3. M'maponu3 annoHa ciaboil KUCIOTHI.

4. I'maponus conu, coaeprKaliel KaTuoH c1aboro OCHOBAHUS U @aHUOH CJIa00 KHCIOTHI.

5. ®@axTopHl, BAUSIOUINE HAa CTENEHb TUAPOIIN3a, U CIIOCOOBI pEeryIMpOoBaHUs THIPOIHU3A.

6. [IpumeHeHne TuaPOIN3a B XUMUYECKOM aHAIH3E.

Camonposepka:

Bonpocul u ynpasicnenus.

1. Kak MOXHO 1OJ1IaBUTh THJIPOJIN3 COJIU KapOoHaTa Kajmus?

2. Kak MOHO yCHUJIMTB TUAPOJIU3 COJIM: a) 110 KATUOHY, 0) 10 aHUOHY?

3. Uro siBNseTCS KOJMYECTBEHHON XapaKTEPUCTUKOMN TUIpou3a?

4. Kakumu 3HaueHussMu pH xapaktepusyeTcs TMApOiIu3 COJIU: a) 0 KaTHOHY, 0) 1o
AQHUOHY, B) [10 KATUOHY U aHUOHY?

5. Uto siBseTcs Npu3HaKoM aM(pOTEPHOCTH TUAPOKCHIOB?

6. OT Kakux (aKTOpOB 3aBUCAT aM(POTEpPHBIE CBOMCTBA THAPOKCUIOB?

3aoauu: 83,85, 86(1), 91, 97(7) ; [3]- c.4-19

Pexomenoyeman numepamypa: [11] — 126-134.

Tema. PaBHOBecHe B cucTeMe 0Ca/I0K — paCTBOP

1. [TpousBenenre pacCTBOPUMOCTH

2. PactBOpUMOCTH

3. IIpousBenenne pacTBOPUMOCTH U U3MEHEHUE CTaHIapTHOM sHeprun [ mb6ca npu
OCaXKJICHUH

4. Conesoii s ekt

5. YcoBue BEITIAZIEHU OcagKa

6. JIpoOHOE ocaxkieHue

7. IlepeBoa OJHUX MAJIOPACTBOPHUMBIX JJIEKTPOIUTOB B IPyTHE

8. BausiHue pa3audHbIX ()aKTOPOB HA TOJTHOTY OCaXKJIEHUSI 0CAJKOB U X PACTBOPEHHUE

Camonposepka:[3]- ¢.19-27

Bonpocul u ynpasicnenus: 1, 3, 4, 9, 15, 17

3aoauu: 2(2), 4(2), 6, 11, 20, 34, 36(1)



Pexomenoyeman numepamypa: [1] — 252-268, [5] — 192-203, [11] — 84-100.

Tema. KomniiekcooOpa3oBaHue B aHAJTUTHYECKON XUMHU

1. KommiiekcHbie coeuHeHus (OCHOBHBIE MTOHSTHS)

2. Mexanu3m o0pa30BaHUsI KOMIUICKCHBIX COSAMHEHUN

3. [luknuueckue (XeaaTHbIE) COEAMHEHUS

4. PaBHOBeCHE B PaCTBOpPaxX KOMIUIEKCHBIX COCIMHEHMI

5. YcnoBHBIE KOHCTAHTBI yCTOWYUBOCTH

6. DaKkTOpPHI, BIUSAIONIME HA YCTOMYMBOCTh KOMILJIEKCHBIX COSTMHEHUIN

a) KoopaunannoHHble CBOMCTBAa HOHOB METAJUIOB U JIUTaH/I0B

0) XenaTHbIit 3G heKT

B) Bimsnue  xonuentpamuu, pH, HMOHHONW Ccuabl MU TeMIeEparypsl  Ha
KOMILIEKCO0Opa3oBaHue

6. BiusiHue KOHIIEHTpaIMi KOMIIOHEHTOB, pH, HOHHOI CHITBI Ha KOMIUIEKCOOOpa30BaHHe

7. 3HaueHHE KOMIUIEKCHBIX COCIMHEHUM B aHAIN3€e

a) Mcnonb3oBaHue B KaueCTBE PEareHTOB OTKPBITHUS

0) Ucnonb30BaHue 111 MACKUPOBKU XUMUYECKUX PEAKIIUI B aHAIIN3E

B) OnTHyeckne CBOMCTBA KOMIUJIEKCHBIX COSIUHEHUN

Camonposepka:[3]- c. 28-39

Bonpocul u ynpasicnenus: 2, 3, 6, 11, 13, 18, 19

3aoauu: 1, 16, 23(1), 24, 38, 43

Pexomenoyeman numepamypa: [1] — 166-184, [5] — 138-177, [11] — 179-223

Tema. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE PaBHOBeCHSI M HX PoJb B
AHAJTUTHYECKOH XMMHUH
1. OKHCIUTENBEHO-BOCCTAHOBUTEILHEIN [TOTEHIIAAT
2. YpaBuenue HepHcra
3. KoHCTaHTBI paBHOBECHS OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHI
4. BnusiHue XMMUYECKUX BO3JICHCTBUI HA MOTEHITHAI
a) Biusuue pH
0) Bausinue xomriaekcooOpa3oBaHUs
B) Biusinue o6pazoBaHusi MalopacTBOPUMBIX COEMHEHUN
Camonposepka:[3]- ¢.39-48
Bonpocwt u ynpaxcnenus: 3,5, 6, 8, 12, 20(6,20,23)
3aoauu: 1(5),3(5), 4, 15, 35, 31
Pexomenoyeman numepamypa: [1] — 207-219; 224, [5] — 177-191, [11] — 146-170.

KosmmyecTBeHHBbI aHAIN3

Tema. MeTposioruyeckue XapakTepuCTHKH METOI0B aHAJIH3A

1. IlpaBUIIBHOCTH ¥ BOCHIPOM3BOIMMOCTD PE3yJIbTATOB KOJMUYECTBEHHOTO aHAIIN32

2. Knaccudukarus ommb0oK KOJINYeCTBEHHOTO aHaIu3a

3. Cratuctudeckasi 00pabOTKa U IIPEICTABIICHUE PE3YIbTATOB KOJIMUYECTBEHHOTO aHAIIN3a

4. HopmanbeHoe pacnpesenieHue

5. t- pactipenenenme

6. O6Hapy>xeHue MPoOMaxoB

7. CpaBHeHHE [IByX METOJIOB aHalli3a [0 BOCIPOM3BOJAUMOCTH (CpaBHEHHE JBYX
JCTIEPCHIA)

8. MeTponornyeckasi XapakTepuCcTUKa METOJI0B aHAJIN3a [0 IPABUIBHOCTH

9. 3navamue UpPHI U TpaBUIa OKPYTICHUS

10. 3amicu pe3yabTaToB B MPTOKOJIAX

Camonposepka:[3]- c. 286-299

Bonpocul u ynpasicnenus: 3,5, 7,9
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3aoauu: 4,11, 15, 25
Pexomenoyeman numepamypa: [1]-c.24-49, [5]-¢.35-58, [12]-c.5-35.

Tema. I'paBUMeTpUYECKHI aHAJIN3
CyIIHOCTh TPaBUMETPUYECKOTO aHATH3a
TpeOoBanwMsI K OCaJKaM U TpaBUMETPUUYECKON popme
OcCHOBHBIE 3TaIlbl TPABUMETPUUECKOTO OIPECICHUS
Pacuer Macchel HaBECKH aHATM3UPYEMO MTPOOBI 1 00beMa (MacChl) OCAAUTEIS
Mexanu3m 006pazoBaHus TBEPIOM (a3l — TEOPHs KpUCTALTU3ALUN
OcaxxaeHre U3 rOMOT€HHBIX PaCTBOPOB
3arpsizHeHue ocajKa:
a) BUJIBI COOCAXKICHUS;
0) 3aKOHOMEPHOCTH aJcOpOIIMK HAa aMOP(PHBIX OCaIKaX;
B) 3aKOHOMEPHOCTH COOCQKJCHUS Ha KPUCTAIUIMYECKHUX OCA/IKaX;
') METOJIbl YCTPAHEHHUSI COOCAXKICHUS
8. Opranudeckue ocaJuTeIH
9. OO0mas oleHKa MeTOIa
10. YeTpolcTBO aHATUTHYECKHX BECOB
11. ITpaBuna paboTHl HA AHATUTHYECKUX BECaxX
Camonposepka:[3]- ¢.53-73
Bonpocwt u ynpascnenus: 6(a, 6, B), 9, 10, 13(r, n), 15, 32, 33, 34(a)
3a0auu: 2(2), 4, 21, 44, 49, 52, 59, 71, 78.
Pexomenoyemasn numepamypa:[1]- c.24-49, [6]- ¢.35-58, [12]- ¢.5-37.

NoakowhE

Tema. CymHocTh TUTPpUMeTPUYecKOro aHanau3a. CtanagapTHsie pacTtBopbl. Teopus
HHIUKATOPbI KHCJIOTHO-OCHOBHOIO THTPOBAHUS

CriocoOb! BbIpaXKeHUs KOHIIEHTPALUI pacTBOPOB B TUTPUMETPUUYECKOM aHAIN3E
CyIIHOCTh TUTPUMETPUUYECKOTO aHATTU3a
CriocoObl IPUTOTOBJIEHUS! TUTPOBAHHBIX (CTaHIAAPTHBIX) PACTBOPOB
OCHOBHBIE TIPUEMBI THTPOBAHUS
OCHOBHBIE METO/Ibl TUTPUMETPUYECKOTO aHAINU3a
N3mepurenbHas mocyaa. Metosl usmepeHus 00beMOB PacCTBOPOB.
Onpenenenue. Knaccuduxanust ”HAUKaTOPOB
Kpartkue cBeeHust 13 TEOPUH IBETHOCTH OPTaHMYECKUX COSTMHEHHIH
WHanKaTopsl KUCIOTHO-OCHOBHOTO TUTPOBaHUs. Teopusi MHIMKATOPOB

10 NurepBan pH n3mMeHeHns 0OKkpacku MHIUKATOPOB

11. Tloka3arens TuTpoBaHus pT

Camonposepka:

Bonpocw u ynpasicnenust:

1. Kako#i 3aK0H JIKUT B OCHOBE PACYETOB TUTPUMETPUUYECKOTO aHAN3a?

2. Hanmcatb dopMysibl A1 pacueTa HOPMaJIbHOCTH pabouero pacTBopa, €Clid U3BECTEH: a)
TUTp pacTBopa, 0) TUTP pacTBOpa MO ONpPEAEIIEMOMY BEIIECTBY.

3. Kakue rpynmsl sBistoTcst XxpoMmadopami, a kakue aykcoxpomamu: -OH, -CHs, O=N-, -
NH2, -N=N-, =N-NH-, -O-CHs, -N(CHs3)2 ? Kak u3MeHSOTCS CBOWCTBA COCAMHEHUI TpH
HAJIMYUU TUX TPYMI B MOJIeKyJe?

4. Kaxas CBSI3b CYIIECTBYET MEXIY KOHCTAHTOW JUCCOIMAIIMU M MHTEPBAJIOM Tepexojia
WHIUKaTopa?

5. UYemy paBeH MHTEpBaJ Mepexoja HHINKATOPa TAMOJIOBOTO cuHero, pT KoToporo paBeH

CoNoOARWNE

8,97

6. Kakyro okpacky uMeeT HHAMKATOp JTakmyc ripu pH=8,1?

7. ByayT nu oTnuuaThCs MeXay COOOM OKpacka JIakMmyca B JIByX pacTBOpPax, MMEIOIIUX
3HaueHue pH, paBHbIe cooTBeTCTBEHHO 8,5 111,07
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8. B kakux mpenenax uiu mpHu Kakux 3HadeHusx pH pactBop Oymer GecriBeTeH B IPHUCYT-
cTBUU (eHoN(TaTeHHA U OKPAIIICH B CHHUMN I[BET B MPUCYTCTBUHU JJaKMyca?

3agaun:

1. KakoBa HopmaiibHast koHeHTpaius 0ypsl Na2B40O7 - 10 H20 , ecniu HaBecky €€ B 2,
6113 r pactBopusii B 200 Ma guctuimupoBanHoi Bosibl? O1BeT:0,06847 H.

2. Crxonbko MummmaTpoB 50%-noro pactBopa HoSO4 (p = 1,4 r/Mmin) Hamo pacTBOPUTH B
BojIe, 4T00bI osTyuuTh 10 11 0,25 H. pactBopa kucinoTei? OtBeT: 175 MiL.

3. Kakyto HaBecky maBeneBoid kuciotel H2C204 - 2 HoO Hy»)HO B3sITh UTOOBI Ha €€
tutpoBanue uzpacxononats 20,00 ma 0,1000 H. pactBopa NaOH? Otser: 9,1262 r.

4. Ha tutpoBanue 15,00 mut MypaBbuHON KHCIIOTHI ¢ TUTpOoM 0,001150 r/mi pacxoxyercs
12,50 mu1 pactBOpa ruapokcuaa kanusa. Onpenenuts HopManbHyo KoHLeHTpauuto u TuTp KOH.
OTset: 0,030005.

5.4,8530 r KOHIEHTPUPOBAHHON a30THOM KUCIOTHI PACTBOPEHO B MepHOM koJide Ha 200,0
mJi. Ha tutpoBanue 25,00 M1 mpuroToBI€HHOTO pacTBopa uzpacxoaosado 20,00 mi 0,2 M
pactBopa NaOH (K=1,04). Onpenenuts MmaccoByto oo (B %) HNO3 B ananuzupyemoit
kuciore. OtBeT: 43,20%

Pexomenoyeman numepamypa:[1] - 68-81; 117-122, [6] - 29-34; 47-51, [12]- 68-81; 84 -
98.

Tema. MeToabl KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS.

KpuBbie THTpOBaHUA
1. PaGouue pacTBOpHI METO/Ia KHCIOTHO-OCHOBHOTO TUTPOBAHUS
2. KpuBble TUTPOBAaHHS CHITBHON KHUCIOTHI CUIIBHBIM OCHOBAaHUEM
3. MuaukaTopHbIe TOTPEIIHOCTA TUTPOBAHUS
a) BomoponHas ommbka THTPOBAHUS
0) 'mapokcmibHas ommOKa TUTPOBAHUS
4. KpuBasi THTpOBaHHUS CUIIBHBIM OCHOBAHUEM CIIA00W KHCIIOTHI
5. KpuBas TuTpoBaHus ciaboro OCHOBaHUS CUIIBHON KHUCIOTOM
6. Kucnornas ommbka TUTPOBaHUS
7. llenoyHast ommOKa TUTPOBAHMS
8. TuTpoBaHHe COJIE MHOTOOCHOBHBIX KHCIIOT
Camonposepka:[3]- ¢.74-100
Bonpocwet u ynpascnenus: 2 (a,x,m), 9, 12, 15(0), 26 (a,0)
3aoauu: 2(2), 4,7, 18, 37, 59, 46(6), 88(7),
Pexomenoyeman numepamypa: [1]- ¢.71; 125-156, [6]- ¢.40-47, [12]- ¢.98-128.

Tema. OcaauTenbHOEe THATPOBAHUE

1. O01mas xapakTepuCcTHKa METOA0B OCAKICHUS

2. KonnonHoe cocTosiHUE.

3. CrocoOsl pUKCHUpOBaHUS KOHEUHON TOUKH TUTPOBAHUS
a) Meron I'eii-JIroccaka

6) Meron Mopa

B) Merox ®@onbrapaa

r) Meton ®asHca

4. KpuBble TUTPOBAHUS B METOJAX OCAXKICHUS

5. IlorpemHocTy TUTPOBAaHUS

Camonposepka:[3]- c. 100-117

Bonpocul u ynpasicnenus: 1(e), 4(6), 12, 21(7)

3aoauu: 9, 18, 29, 56, 58

Pexomenoyeman numepamypa:[1]- c.274-280, [6]- ¢.96, [12]- ¢.245-270.

Tem. KomniiekconoMeTpuieckoe THTPOBAHHME
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Baxxnerie HeopraHu4eCKue U OPraHuYeCKUe TUTPAHThI

Kpusas tutposanus Cd** DJITA

MeTaI0XpOMHbIE UHIUKATOPBI

WuTtepBan nepexoia OKpaCKu HHANKATOPa

WNHIuKaTOpHbIC MOTPEIIHOCTH THTPOBAHHUS

Crioco0blI POBEEHHUS KOMITIEKCOHOMETPUYECKOTO THTPOBAHHUS

- IPSIMOE TUTPOBAHUE;- OOPATHOE TUTPOBAHHUE;- TI0 METOJIY BHITCCHCHUS;
- KOCBEHHOE TUTPOBaHHE.

Camonposepxa:[3]- c. 117-135

Bonpocwt u ynpaxcnenus: 7,13, 16, 23, 28, 30, 45(10)

3aoauu: 3, 21, 27, 62

Pexomenoyemasn numepamypa:[1]- c.225-250, [6]- ¢.60, [12]- ¢.209-243.

I

Tema. OKUCINTEIBLHO-BOCCTAHOBUTEILHOE TUTPOBAHHUE
1. YcnoBus mpoBeIeHUs] OKUCITUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHS
2. Penokc- HHIUKATOPBHI.
3. KpuBbIe TUTPOBaHHS B METO/IaX OKUCIIUTEIIEHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUSI.
4. MeTo1bl OKHCITUTEIIEHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS U CTAH/IAPTHBIC PACTBOPHI.
a) [lepmanranaTomeTpus
6) Monomeprus
B) /luxpomaromerpus
r) bpomaromerpus
n) MonmaromeTpust
5. MaaukaTOpHBIC OMUOKU OKHCIUTEIIBHO-BOCCTAHOBUTEIIEHOTO THTPOBAHHMS.
Camonposepka:[3]- c.136-166
Bonpocwet u ynpascnenus: 4, 10, 14, 25, 46(r)
3aoauu: 5, 25, 63, 73
Pexomenoyeman numepamypa: [1]- ¢.221-222; 225-250, [6]- ¢.82, [12]- ¢.137-206.

Tema. @oToMeTpHUYECKHE METOAbI AHATH3A
. MonekysipHO-abcopOLIMOHHBIE METOIbI
. 3akon byrepa - Jlambepra - bepa
. MonepHblit K03(h(HUIIUEHT TOTJIOMEHHS
. CexTpsI MOTJIOICHUS
. Crioco6b! onpezienieHnst KOHIIEHTPALuU
a) BusyanbHas konopumerpus
6) OcHOBHBIE TPUEMBI OTOMETPUUYECKUX U3MEPEHHH
B) DOTOMETPHUECKOE TUTPOBAHNE
6. YcnoBust 00pa30BaHUs OKPALIEHHBIX COEAMHEHHIH
a) BiausiHue mpoYHOCTH OKpAIIEHHBIX COSIUHEHUN
0) Brnusinue mocTopoHHUX KOMILIEKCOOOpa3zoBaTenen
B) BimsiHue KOHIIEHTpanuy BOJOPOTHBIX HOHOB
7. Anmapatypa npuMeHseMasi B KOJOPHUMETPUHU
a) ®oroaddexT u hoTOITEMEHTHI
6) @OTOANEKTPOKOIOPUMETPHI U CIIEKTPOHOTOMETPHI
8. 3aK0H agIUTUBHOCTH ONTUYECKUX INIOTHOCTEU
9. AHanu3 IByXKOMIIOHEHTHBIX CMecei
Camonposepka: [3]- ¢.179-206
Bonpocut u ynpasicnenus: 1, 5, 8, 9, 14, 17, 30, 32
3aoauu: 3(2), 6(1), 24(1)
Pexomenoyeman numepamypa: [2]- ¢.71-91, [6]- ¢.267-273, [12]- ¢.305-317.

DN D W N =
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Tema. CieKTpOCKONUYECKHE METObI

1. DIEeKTpOMarHuTHOE U3JIy4YE€HUE U €r0 B3aUMOACHCTBUE C BEIIECTBOM

2. Knaccugukanus oNTHYECKHX METOJIOB aHAIIN32a

3. OCHOBBI TEOPHH ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB

4. OCHOBHBIC y3JIbI CIIEKTPAIbHBIX TPUOOPOB

a) Mictounuku BO30yX1eHMS;

0) lucnieprupyromuii 2JIeMeHT;

0) [IpuemHuKH cBeETA;

B) KOoHCTpyKIM# CrieKTpaibHBIX IPUOOPOB.

Camonposepka: [3]- c. 206-209

Bonpocwt u ynpascnenus: 1, 3, 4, 7

3aoauu: 4

Pexomenoyeman numepamypa: [2]- ¢.10-12; 21-32; 66-68; 55-60, [6]- ¢.198-222, [12]-
¢.303-307

Tema. IMHUCCHOHHBIN CTIEKTPAJIbHBINA aHATN3

. CnextpanabHble TEPMBbI

. IHTEHCUBHOCTb CIIEKTPaIbHBIX JIMHUI

. KauecTBeHHBI CIEKTpaJIbHBIN aHATIU3

. KosmmuecTBEeHHBIN ClIEKTpaIbHBIA aHAIN3

. [lomyKonM4YeCcTBEHHBIN CIIEKTPaIbHbIA aHAIN3

. @otorpapuyeckue METOAbl KOJIMYECTBEHHOTO CIIEKTPAJIbHOTO aHaIn3a
. @OTO3IEKTPUYECKHE METObI

. ATOMHO-a0CcOpOIIMOHHBII aHAN3

. @oTomeTpus IIaMEHU

Camonposepka: [3]- c. 167-179

Bonpocwt u ynpaosxcnenus: 2, 3, 4, 9, 11, 28, 30, 32

3aoauu: 1(1), 6, 23

Pexomenoyemasn numepamypa:[2]- c.12-20; 33-49; 92-98, [6]- ¢.223-249.

O 00 1N U1~ Wi —

Tema. JIroMUHeCHEeHTHBIM aHAJIN3

1. CnexTpsl TFOMUHECIICHITUN

2. DHepreTuYecKnii 1 KBaHTOBBII BbIXObI JIOMUHECIICHITUN

3. Tylienue TIOMUHECIICHITUN

4. Bo30Oyx/eHue 1 perucTpaius CBeueHus: Ipu KaueCTBEHHOM U KOJIMYECTBEHHOM
XHMHYECKOM JIIOMHHECIICHTHOM aHAJIN3e

5. KauecTBEeHHBII TIOMUHECIIEHTHBIN aHAIN3

6. KonnuecTBeHHBIN JIIOMUHECIICHTHBIA aHAIN3

Camonposepka: [3]- c.214 -225

Bonpocul u ynpasicnenus: 4,5, 6, 7, 8, 17

3aoauu: 1, 10

Pexomenoyemasn numepamypa: [2]- ¢.98-110, [6]- ¢.297-315, [12]- ¢.356-357.

Tema. Peppakromerpusi. Uurepdepomerpus. Ioasspumerpus
1. Pedpaxromerpus

2. Hurepdepomerpus

3. Tonspumerpus

Camonposepka:

Bonpocbl u ynpasxcnenust.

3aoauu:

Pexomenoyeman numepamypa: [2] - ¢.142-155, [12]- ¢.370-381.
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Tema. DxcTpakuus

1. Pacmezesnenue BelecTBa MEKIAY IByMs (a3zaMu

a) Koncranra pacnpenenenus K

0) Koaddunuent pacnpenenennsD

2. OCHOBHbBIE KOJIMYECTBCHHBIC XapAKTCPUCTUKH IKCTPAKIHH
3. DKcTpakuus XeaaToB

4. DKCTPaAKI[MOHHBIC XEIATHBIC CUCTEMbI

5. Kimaccudukarust SKCTpakKIIMOHHBIX CHCTEM
Camonposepka: [8]- 172-187

Bonpocul u ynpasicnenus: 1, 6, 8, 9, 13

3aoauu: 1,10 ,16

Pexomenoyeman numepamypa: [2]-c.217-291, [6]-¢.216-236.

Tema. IIpuHumunsl xpomatorpaguyeckoro pasaejeHus

1. HUcropuueckas cpaBka

2. OOmue moI0XKEHU XPOMATOrpapUIecKOro aHaIH3a

3. CnocoOsI Moy4eHus XpoMaTorpaMm

4. OcHOBBI TEOPHH XpOMaTOrpapupoBaHUs

5. HM3orepma aacopOiuun

Camonposepka: [3]- c.277-286

Bonpocwr u ynpasicnenus: 1, 2

3a0auu: 2, 3(1), 4

Pexomenoyemasn numepamypa: [2]-c.292-341, [5]-¢.265-339, [12]-c.402-442.

Tema. BBeneHue B djIeKTPpOXUMHYECKHE MeTO/IbI. [loTeHITHOMETPHS

. Peakuus B stueliku.
. IHIMKaTOPHBIN 3JIEKTPOA U DJIEKTPOJ CPABHEHHUS.
. Knnaccudukanus snekTpoXuMu4eckux METO10B.
. [lorennnomeTpusi.

a) CxeMa yCTaHOBKH I TOTCHIIMOMETPUUYECKUX U3MEPEHUH.

0) [IpsiMast MOTEeHIIMOMETPHSI.

B) [loTeHmomeTpruyeckoe TUTPOBAHUE.
Camonposepka: [3]- c.243-256
Bonpocul u ynpasicnenus: 1, 3, 7, 13, 18, 23, 25
3aoauu: 3, 15
Pexomenoyemasn numepamypa: [2]-c.179-210, [6]-c.120-147, [12]-c.446-454.

D W N =

Tema. JaexkTporpaBumerpuyecknii ananu3. Kyjgonomerpus

1. O61mas xapakTepuUCTHKA 3JEKTPOIUTHUECKOTO OCAXICHUS B aHAIN3E

2. 3HaueHue HANPSHKEHUS MPU DJIEKTPOJIUTHIECKOM BBIIEJICHUH METAJIOB.
XuMuyeckasi 1 KOHLIEHTPALMOHHAs! MOJIsIpU3aliusl.

3. HanpskeHue pasiiosKeHus U NepeHanpsbkeHne

4. DIIeKTPOJIN3 HA PTYTHOM JJIEKTPOJE

5. BHYTpEeHHBIN 3JIEKTPOIN3

6. DIEKTPOrpaBUMETPUUECKOE pa3IeICHIE

8. YcioBus npoBeAeHMsI IPSIMBIX M KOCBEHHBIX KYJIOHOMETPUYECKUX ONPEICIECHUN.

9. IlpsiMas KyJTOHOMETpHUS

10. KynonoMeTpuueckoe TUTPOBaHHE

Camonposepka: [3]- c. 267-276

Bonpocul u ynpasicnenus: 13, 14, 16, 19, 22, 27

3aoauu: 1,5, 17(1)
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Pexomenoyeman numepamypa: [2]-¢.160-178, [6]-¢.90-95, [12]-c.457-464.
Tema. Iloasiporpagusa u aMnepoMeTpu4ecKoe THTPOBAHHUE

1. Kimaccuueckas nonsporpadust

2. Knaccuueckas nossiporpamma

3. Cxema nonsporpauyeckoil yCTaHOBKH

4. Ipsmas nossiporpadus

5. KonnyecTBeHHbI# nossiporpaduuecKuii aHaIu3

6. AuddepenmansHas noasporpadus

7. KpuBble aMIiepoMeTpUUECcKOro TUTPOBAHUS

Camonposepka: [3]- c. 256-267

Bonpocwt u ynpascnenus: 3,5, 7, 13, 22

3aoauu: 3, 15

Pexomenoyeman numepamypa: [2]- ¢.211-220; 225-226, [6]- ¢.158-186, [12]- c.466-476.

Tema. UHBepcoHHasI BOJILTAMIIEPOMETPHS

1. Cymnocts B-meTona.

2. Anmaparypa.

3. @axTopHl, BAUSIOUINE HA MOJI0KEeHNE, (OPMY U BEIHMUMHY aHATUTHUYECKOTO CUTHAJa B
merogae VB.

4. CriocoO#bl onpeeneHus KoHIeHTpaiui B meroae MB.

Camonposepka:

Bonpocwi u ynpasicnenus:

1. Kak ycTpoena anekTpoxumuueckas siueiika B meroae MIB?

2. Yro ABiseTcd aHAJIUTUYECKUM curaajiom B merone UB?

3. Kakoii 3aBHCHMOCTBIO XapaKTepU3yeTcsi B3aUMOCB3b MeX 1y laor C?

4. Kaxoil tnana3oH KOHILIEHTPALU CleyeT OpaTh, 4TOOBI MPU MOCTPOCHUHU
rpalyupoOBOYHOTO TpadriKka COXpaHsIach MPSIMOJIIMHEHHAS 3aBUCUMOCTD?

5. Ilpu moMoIu Kakoro COOTHOIIEHHUSI MOKHO IMPOBEPUTH MPAMYIO IPOMOPIUOHATILHYIO
3aBUCUMOCTH l,0T C B mupokom nnHTEepBatie C.

6. Ilepeuncnure hakTOpbl OKA3BIBAIOIINE BIUSHUE HA BETUYUHY aHATUTHIECKOTO
curHaia B metojae NB.

7. HW3ob6pa3ute BoIbTaMIIEpOMETPUUECKHE KPUBBIE MIPH OIPeIeJICHUH KOMIIOHEHTOB TI0
MeToay 100aBOK.

Pexomenoyemasn numepamypa: [2]-c.223, [6]-c.181-183.

Tema. Kongyxkromerpus

1. Dnextpuyeckas NPOBOJIUMOCTb PACTBOPOB.

2. (Cxema yCTaHOBKH JJIsI OTIPEEIICHUS JIEKTPHUECKOI TPOBOJMMOCTH.

3. Tlpsimast KOHAYKTOMETpPHSI.

4. KOHIyKTOMETpUYECKOe TUTPOBAHUE.

Camonposepka: [3]- c. 233-242

Bonpocul u ynpasicnenus: 1, 2, 4,7, 11

3aoauu: 3,5

Pexomenoyeman numepamypa: [2]-c.231-245, [6]-c.151-155; 195, [12]-c.481-493.

YUYEBHBIE 3A/TAYHN

1. BerumciuTh mpejenbHbe KOHIEHTpamuu noHoB Zn?" m Fe¥', ecnm mpenensHOe oTHOmIEHME
1oHoB Zn?*: Fe3* paBro 1:200, a OTKpHIBAEMBI MHHHMyM HOHOB IMHKA paseH 0,1 Mkr. Peaxuus
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MPOTEKAeT ¢ Karwieh wucciaeayemMoro pactBopa odvemoMm 0,05 mum mpu gobGaBiieHMH K HEH
terpapojaHo-lI-Mepkypara ammoHus.

2. TpemensHoe otHomeHne noHOB Ni?": Fe?" mpm ompejeneHMHM HOHOB HHKENS pPEaKTUBOM
UYyraesa paBuo 1:200 npu oTKpbiBaeMoM MuHHMYMe MoHOB Ni*2, paBHOM 0,4 MKT. BhraucouTsh
npenenbHOe pa3daBlieHHEe MOHOB HUKENS U JKene3a, ecnu ansi peakuuu Tpedyercs 0,002 min
UCCJIEyEMOT'0 PacTBODPA.

3. OTKpbIBaeMbli MHUHMMYM HMOHOB CBHUHIIA Pb%* neiicTBHEM JWTH30HA paBen 0,04 wmxkr,
npenenbHOe pasdaBieHue pactBopa paBHo 1250000 mur/r. BeIMHCIUTP MUHUMAIBHBIH 00BEM
HCCJIETyeMOT'0 pacTBOPA.

4. TlpenenbHas KOHIEHTpanus HOHOB K' B pacTBOpe /Ui peakinuu HA MOH Kalusl C pacTBOPOM
ruaporaptpara Hatpus NaHC4H4Oe paBra 1:1000 r/mi. BerauciuTh HOPMaJIBHOCTH PacTBOpa
XJIOpUJa Kajaus IPU JaHHOU IIPEAEIbHOM KOHLEHTPaLUK.

5. IlpenenpHO€ OTHOIIEHHWE HOHOB Cr3t o APRY IIpU  OMNPENICTICHUN HOHOB Cr¥* neiictBrEM
nepcynbpara ammonus (NH4)2S;Og B mpucyrcTtBum Hutpata cepebpa paao 1:2000, npu
OTKpbIBaeMOM MHHHMYMe HoHOB Cr*, paBHOM 0,01MKT. BBIUMCIUTE JOMYCTUMYIO HOPMATIbHYIO
KOHIICHTPALMI0 HMOHOB QIMIOMHMHHUSA, eciau Juia peakuuu tpedyercs 0,05 mi wmcciemyemoro
pacTBopa.

6. KanenpHas peakuysi Ha CBUHEL ¢ OEH3UAMHOM NO3BOJIIET OOHAPYX UTh 1,5 MKI CBHHIIA B KaIuie
uccieayeMoro pactsopa oobemom 0,05 mit. Beruncauth npeaensHoe pazdaBieHrne pacTBopa.

7. IlpenensHoe pa3bapienue nonos Ca?* B pacTBope paBHO

50000 MJ/T, MUHHMAIbHBII 00BEM pacTBOpAa, HEOOXOAMMBIA I OTKpBITHA HOHOB Ca’
neiicTBueM okcanara aMMoHus, paBeH 0,03 M. BelYMcauTh OTKphIBa€MbIE MUHUMYM .

8. OtkpsiBaeMblii MuEAMYM peakimu Ni?* ¢ numerunrimoxcumoM paBen 0,16 MKT, mpeienbHOe
pas6asienne cocrapisier 300000 mu/r. BeraucanTh MUHUMATBHBIA 00BEM pacTBOpA.

9. MHKPOKPHCTAIUIOCKOIIMYECKAs PEAKIMs OTKPHITUS HOHOB K* nelicTBrEM TPOMHOrO HUTpHUTA
cocrtaBa NaxPbCu(NO3)s mo3somsier otkpbith 0,15 mir monoB K™. IlpeaensHoe pa3zbaBieHue
paBHO 6600 Mi/T. Beraucnuts

MUHHUMAJIbHBIA 00bEM HCCIIEAYEMOT0 PacTBOpA.

10. IIpyu MUKPOKPUCTATITIOCKOTIMYECKOM OTKPBITUH HOHOB

KaJIbIIMs B BUJIE OKcajaTa MUHUMaNIbHBIA 00heM 0,001 M pacTBopa xmopuna kanbius pasex 0,01
MJI. Bbluucnute OTKpbhIBa€Mbli MUHUMYM M TpPEIEIbHYI0 KOHLEHTPAlUI0 HOHOB MJiA 3TOU
peakuuu.

11. Crenennp nuccoumanuu MypaBbuHOM kucnotrsl HCOOH B 0,2 H pactBope paBhHa 0,03.
Onpenenure KOHCTaHTY AMCCOLMAIIMM KHCIOTHI U pK.

12. Koncranta auccormanuu MacisHoi kuciaorsl CsH7COOH 1,5-10°. BbluncnuTh cTeneHs ee
nuccormaiuu B 0,05 M pactBope.

13. Haiitu crenens nuccounanuu ximopHoatuctoil kucnotsl HOCI B 0,2 H pacTBOpe.

14. ITpu xakoi KOHIIEHTPAIlMU PacTBOPA CTENEHb JUCCOLMaluu a30TUCTON kuciaoTel HNO2 Oyner
paBHa 0,27

15. B 0,1 = pacTBOpe CTeNeHb AMCCONHMALMH YKCYyCHOW KMCIOTHI paBHa 1,32-1072. Ilpu kaxoii
KOHIIEHTpaluu a3otuctoit kuciaotel HNO2 ee crenens qucconnanuu OyIeT Takou xe?

16. Cxonpko Boabl HykHO IpubaButTh K 300 mu1 0,2 M pacTBOpa YKCYCHOH KHUCIOTBI, YTOOBI
CTENEHb TUCCOLMALINN KUCIIOTHI yABOUIIACH?

17. Beluucnute MOHHYIO CHIIy M aKTUBHOCTh HOHOB B 0,1 %-HOM (1O Macce) pacTBOpe XJjopuaa
6apust. [I10THOCTH pacTBOpa NPUHATH PABHOM €TMHHIIE.

18. Paccuntarh akTMBHOCTHh MOHA Bostopoaa B 0,005 H pacTBOpe CONSTHON KUCTOTBI, COJIEPHKALIEM,
KpoMme Toro, 0,15 Momb/n Xstopuia HaTpHsl.

19. Beruuciute pH 0,01 H pactBOopa yKCyCHOM KHCIOTBI, B KOTOPOM CTENEHb IUCCOLMAIUU
KHUCI0ThI paBHa 0,042.

20. Yemy paBHa KOHILIEHTpAlMsI pacTBOpa YKCYCHOM KucioTsl, pH koToporo pasen 5,27

21. PacTBopumocCTh ruapokcuaa Maraus npu 25°C pasaa 3,1-1072 r/n1. BeruuciuTe nponsBeneHne
PacTBOPUMOCTH TUJIPOKCH]IA MarHusl.
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22. TlpomsBeneHue pacTBOpUMOCTH (ocdara amoMuHEA paBHO 5,75-1071°. Berumcimre
PacTBOPUMOCTb 3TOM COJIM B MOJISIX M TpaMMaXx Ha JIMTP HACBILLIEHHOTO PacTBOpA.

23. PactBOopuMocTh HuTpata cepebpa B 100 T Bomel mpu 20°C pasma 0,34 r. Berumciure
MIPOM3BE/ICHUE PACTBOPUMOCTH HUTpara cepebpa: a) mo ympomieHHoM ¢dopmye, 0) ¢ ydeToMm
KO3 (UIIMEHTOB aKTUBHOCTH HOHOB.

24. BplumciauTe, BO CKOJBKO pa3 pPacTBOPUMOCTH (I/J1) OKcajaTra KajbIMsi B YUCTOH BOJE
MIPEBBINIACT pacTBOPUMOCTH 3ToH comu 0,02 M pactBope okcanara ammonus. Ks(CaC204)=2,3-10"
9

25. BpluncauTe, BO CKOJBKO pa3 pacTBOPUMOCTb KapOOHaTa KaJbLUsl B YHUCTON BOJE MEHbIIE
pacteopumocty ero 0,05 M pactope mHuTpaTa Kanus. Ks(CaCOs )=4,8-107.

26. B 0HOM JUTpe HACHIIIEHHOTO BOJHOTO PAcTBOPA KapOOHATa Kalblus comepxkutes 6,9-1073 r
coiu. BeraucnnTe npousBeeHre paCTBOPUMOCTH KapOOHATa KaJIbLUSI.

27. IlpousBenenue pacTBopuMoctu (hocdara Gapust paBHO

6,03-10"%°. Beruucnute pacTBOPHMOCTH JTOH COMM B MOISX HA JIUTP U KOHIEHTPAIHMIO KaXKIOTO
MOHA B I'/IL.

28. PactBopumocth cynbdara kambims CaSOs B 100 r Bomst mpu 20°C pasma 0,1759 .
Beruuciute nmpousBeseHue pacTBOPUMOCTH COJM: a) MO yHpolueHHOH (opmyie, 6) ¢ yderom
K03 PHUIIMEHTOB aKTUBHOCTH HOHOB.

29. BeluucnuTte, BO CKOJBKO Pa3 aKTHBHOCTh HOHOB Ba?' M oOKcamaT-MOHOB B HACHILIEHHOM
pacTBope okcasiata Oapus MPEBHIIAeT aKTUBHOCTh TUX HOHOB IPHU pacTBopeHuu 310 comms 0,01
M pacTBOpE OKcajaTa aMMOHUS,

Ks(BaC204 )=1,1-10".

30. Bpruncnute, BO CKOJBKO pa3 pacTBOPUMOCTh apceHara amomunus AlASOs B umcToil Boae
MeHbITe pacTBopuMocTH ero B 0,025 M pactsope xnopuia ammonus. Ks(AIAsO4)=1,6-107,

31. BeruuciuTh HaBecKy KapOoHaTa KalbLus, HEOOXOAUMYIO JUIS MOJy4YeHUs ocaaka maccoi 0,3
T.

32. Jlna ompezneneHHsl cepbl B KAMEHHOM yrie B3siTa HaBecka nociensHero 2,0346 r. Ilocne
00pabOTKH M OCaXAEHUS Cylb(haT - HMOHOB XJOPHIOM Oapusi Macca NPOKAJIEHHOTO OCaaKa
cyiabdara Oapus okasanach paBHOW 0,1768 r. BblumciauTe HpOLIEHTHOE COJAEpXKAHUE CEephbl B
HABECKE YTJIsl.

33. Ocanok, coaepskanmii 0,3 r kapboHara kanbuus, npomsit 300 ma 0,1 M pactBopa (NH4)COa.
CkoinbKo TpaMMOB OyJI€T paCTBOPEHO OCaAKa M CKOJIBKO 3TO COCTAaBUT MPOIIEHTOB?

34. CxoapKko MUIUTMIIUTPOB 2,5 %-HOro pacTtBopa rujapokcuaa ammonus (p=0,989) neobxonumo
B3STh JJI1 OC@XJEHHUs BCEro KoynyecTBa amtoMuHus u3 1,234 r aMMOHUHHBIX KBaclOB
NH1A1(SO4)2- 12H,0?

35. Hamecka 0,8644 r TexHumueckoro kapOoHaTa KaJbliUs INpPEBpAILaeTCsi B BECOBYIO (popmy
cyibdara Kaiabluus, Macca kotopoil 0,85 r. HaiiTu npoueHTHOe conepkaHue Kalbls B 0Opasie
M3BECTHSKA.

36. ns onpenenenus Gpocpopa BeCOBbIM MeTO10M U3 HaBecku 2,2200 r crutaBa ocaaunu ocdop
B Buae ¢ocdara maramii, ammonust MgNH4PO4-6H20. Tlocre mpokanuBaHusi ocajka MOTYIHIN
0,1026 r nupodochara maruus MgzP.07 . Beruncnuts npoueHTHoe conaepkanue ¢ochopa B
CIUIaBe.

37. 3 naBecku 0,6500 r naTyHu MosyuyeH OcaJoK aMMOHUHM, IMHK (ocdara maccoit 0,5200 r u
ocanok cynb(dara cBunma maccoi 0,0030 r. CKOJBKO TMPOIEHTOB IMHKA, CBUHIIA W MEIU
coJiepkal oopasel, eciu Jpyrux COCTaBHBIX yacTell B HEM He ObLI0?

38. Ocamok cynbdara 6apus 0,1 T mpoMbIT 250 MIT TUCTUIUTHPOBAHHON BOJBI. CKOJIBKO Ocajka
NEPELUIO B pacTBOP B IIPOLIEHTaX?

39. Cxonpko muutuautpoB 0,1 H pacTBopa HUTpara cepedpa TpedyeTcs JUIsl OCaKICHUH BCEro
xJyiopa u3 12 Mi pactBopa, coaepxaiuero 6,5 r xjaopuaa Kanus B 1 .

40. OnpenenuTh MPOLEHTHOE COJAEp)KaHUE ATIOMUHUS B CIUIaBE, U3 HABECKH KOTOPOTO, PaBHOMU
1,5674 r ObL10 MOTY4YeHO TIpH BecoBOM ompenenennu 0,2680 r amroMuHMS.
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41. Tpebyercs nmpurotoButh 1 1 0,2 H pacTBOpa THAPOKCHUIA HATPHUsSI U3 KOHIICHTPHUPOBAHHOTO
pactBopa, umeroero mwiotHocts 1,410. Kakoit 00beM mocineaHero cueayeT B3ATh?

42. CxoibKo OBLIO B3ATO TPaMMOB KapOoHaTa Kajblus, €U mociie 00padotku HaBecku ero 50,00
mi 0,2 H pacTBOpa XJIOPOBOAOPOJHOM KUCIOTHI HA TUTPOBAHME OcTaTka uspacxogosado 10,00 mu
pacTBopa ruJpoKcuia HaTpus KoHreHTpanuen 0,1 H?

43. KakoBa HOpMaJIbHOCTh pPacTBOpa KapOOHATa HATPHs, €CJIM HA MOJHOE TUTpoBaHue 30 mil ero
u3pacxonoBano 15,00 M1 pacTBopa XJIOpOBOJOPOAHOM KUCIOTHI, uMmetomiel TuTp 0.003647 r/mn?
44. YeMy paBeH TUTpP pacTBOpa XJIOPOBOJOPOJIHON KHUCIOTHI U €r0 TUTpP IO cepedpy, eciau Mnpu
npubasieHuu kK 20,00 M1 3Tor0 pacTBOpa M30BITKA pacTBOpa HUTpaTa cepedpa nmosydero 0,2868 r
xjopuzaa cepedpa?

45. KakoBbl MOJISIPHOCTb, HOPMAJILHOCTh U TUTP MO XJIOPY pacTBOpa poAaHH]Ia aMMOHHSI, €CITH Ha
10,00 mut aToro pactBopa 3arpadero 12,00 miu 0,05 H pacTBopa HUTparta cepedpa?

46. Kakoii 06beM 39 %-Horo pactBopa cepHOM KUCIOTHI (MII0THOCTHIO 1,30 r/MiT) HamO B3STH IS
npurorosienus 1,5 1 0,1 1 pactBopa?

47. lano 2,4265 r KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI, KOTOPYIO PAaCTBOPUIIA B MEPHOM
kosibe emxocThio 200 mi. Ha TutpoBanue 0,1 H pacTBOpa ruApOKCHIA HATPHUS U3PACXOJOBAHO 25
MJI TPUTOTOBJIEHHOTO pAacTBOpa Aa30THOM KHCIOTHL. OmpenenuTs MPOLEHTHOE COACpKAHHE
A30THOM KHUCIIOTHI B aHAJTU3UPYEMOM PaCTBOPE.

48. Tutp XJIOPOBOAOPOIHOM KUCIOTHI MO okcuay Kanbims paBeH 0.002870 r/miu. Ckonbko
MUJUTHJIATPOB 3TOTO pacTBopa norpedyercs s peakuun ¢ 0,2000 r okcua KaabIus?

49. Jlns neritpanu3anuu 50 M1 THAPOKCHAA HATPUS HEOOXOIUMO J0OABHTh S5 MJI CEPHOM KUCIOTHI
(mmotHOCTRIO 1,45 r/™MiT). OnpenenuTe HOPMAJIBHOCTh PAcTBOpa THIPOKCUIA HATPUS, €0 THTP U
TUTP MO COJITHOM KHUCIIOTE.

50. BrruuciauTe HOPMAIBHOCTh PAcTBOpa HUTpaATa cepedpa, TUTP KOTOPOTO MO XJOPUIY HATPHS
pasen 0,002923 r/mi.

TPEBOBAHUS K ®OPME OTUETA IO JIABOPATOPHOM PABOTE

KauecTBennnlii anaans (3 cemectp)
IIpaBuia opopmiiennst 1ad0paTOPHOroO KypHajia

Kaxnplii cTyIeHT JO/DKeH BecTH J1a0opaTopHBIM >KypHal. Bce 3ammcu A0MKHBI OBITH
YEeTKMMHM U aKKypaTHbIMH. B >XypHane 3anuchIBalOT CXeMy IIPOBEICHMS aHAIW3a, PE3yJIbTaThl
paboThl M ypaBHEHMsI XMMHYECKMX peakuui. Huxe npuBogsTcs mpumMepHble (HOpMBI 3amucu
IPOJIEJIaHHBIX Pa0OT MO KaUeCTBEHHOMY aHaJIU3Y.

Jlabopamopuaa paboma Ne
AHnanumuueckue peakyuu KamuoHos ...

Pearent YpaBHEHHE peaKIUuKu Habnronenus BriBog

Konmpwlbmm 3a0aua Ha AHAU3 CMeCU KAMUOHOGE. ..

Neo | Hccnenyemo Pearent Habmronenus BriBog Cocras Cocras
/I | € BellecTBO ocaJiKa pa-pa

JlabopaTopnasi paGora
AHaJIUTHYECKHE PeaKIMi KATHOHOB | aHAIMTHYeCKO rpynnbl. AHAJIU3 CMECH
KATHOHOB | aHAIMTHYeCKO# rpynnbl (KOHTPOJIbHAasI 32/1a4a)
®opma oryera. OTyueT JOKEH COJAEpKATh Ha3BaHHWE, 1IeNb PaOOThl, OMHCAHUE XOJa
paboThl, HaOMIONEHUS, YpAaBHEHUS PEAKIIUH, BBIBOJIBI.
KoHTpoJibHBbIE BONIPOCHI
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1. ITouemy oTkpbITHE KaTHOHOB Kanus ruapoTtaprparom HaTpust NaHC4sH4Os momkuo
IIPOBOAMTHCA B HEUTpalbHOU cpene? Hanuinre ypaBHEHUE pEeakLUU.

2. ITouemy ocaxnenue katnona Na* B Buze quruapoanutuMonara NaH2SbOs momxHo
IIPOBOAMTHCS B HEUTPAJILHOM, a HE B KUCJION WM 1LEJI0YHOU cpeie?

3. ITouemy nepen oTKpbiTHEM KaTHoHa K' HeoOx0oquMo yaanuth Katuon NHa*?

4. IloueMy Ha KaTHOHBI IEPBOM AHAITMUTUYECKOM IPyIIIBI HET IPYIIIOBOrO peareHra’?

JlaGoparopHasi pabora
AHaTUTHYeCKHE peaKlMu KAaTHOHOB || aHanuTHYecKoii rpynnbl. AHAJH3 CMeCcH
KaTHoHOB || anamuTHYecKO# rpynnbl (KOHTPOJIbLHASA 3a/1a4a)
®opma oryera. OTUeT NOJDKEH COJEpXKaTh Ha3BaHWE, LEJb PabOTHI, OMHCAHUE XO/a
paboThl, HAOMIONEHUS, YPAaBHEHUS PEAKIIUN, BBIBOJBI.
KonTpoabHbie Bonpochl
1) Ilpu pelicTBUM TpyNIIOBOIO pEeakTHBA Ha KAaTHOHBI BTOPOM IPyMIbl MOJYYarOTCA OCAAKH -
XJIOpUABI COOTBETCTBYIOIIMX KaTHOHOB. KakoBa pacTBOPUMOCTH XJIOPUAOB B BOJAE M KaK 3TO
UCIOJIb3YyeTCsl B aHau3e?
2) KakoBa poib a30THON KUCIIOTHI IPH OTKPBITUN KaTHOHOB cepedpa?
3) Kakue mpoucxonsart siBaeHus, eciu cmech coneid AgCl, AgBr, Agl oOpabotarb BOJIHBIM
pacTBOpoM ammuaka?
4) Kakue mpoayKThl peakiuy o0Opa3yroTcs Ipu B3auMoaencTBum xjaopuaa prytH (I) ¢ pactBopom
amMmuaka? YKaKATE UX XUMHUECKUE (POPMYIIBI.
5) Kakue xuMudeckue COEIMHEHHs IOJy4yaroTcsl NpPU B3aUMOJCHCTBHU Xjopuia cepedpa c
U30BITKOM pacTBOpa aMMuaka? Hamummure ux XuMudeckue popMyJIbl.
JlaGoparopHasi pabora
AHaTUTHYeCKUE peakuu KaTHOHOB |1] anasuTHyeckoii rpynnsl. AHAJIU3 cMecH
kaTuoHoB ||| anaauTHYecKoil rpynnbl (KOHTPOJIbHAsI 3a/1a4a)
®opma oryera. OTUEeT JOIDKEH COJAEPXKATh Ha3BaHHE, LI€Jdb PAadOTHI, OMHMCAHUE XOJa
paboThl, HAOMIONEHUS, yPAaBHEHUS PEAKIIUH, BBIBOJIBI.
KonTpoabHbie Bonpochl
1. Kak MOHO pacTBOpUTH OCa0K cylb(haTa Oapus?

2. Kakoit ocaiok BbIIalaeT MEPBHIM, €CIU K UCCIEAYEMOMY PAacTBOPY, COAEpKaleMy KaTh-
OHBbI Oapus, CTPOHLIMA U KaJlbIMs B PaBHBIX KOHLEHTPALUAX, IOCTENIEHHO MPUINBATh pac-
TBOpP CEPHON KUCIIOTHI?

3. Conm, KakuX KaTHOHOB OKPAIIMBAIOT IJIaMsI Ta30BOM TOPENIKH B YKEITO-3EICHBINA I[BET?

&

Kakas peakuyst OTKpBITHS KATHOHA KaJIbIUA SBJISIETCS CETICKTUBHON ?

5. Kak npoBoautcs OTKpbITHE KaTHOHA Oapusi B MPUCYTCTBUM KaTHOHOB CTPOHIIUS U Kallb-
ous?

6. Kak MOXHO OOBSICHUTH aHATUTUYECKHH 3(h(EKT BhIMAJCHUS Oca/lka MpH 100aBIECHUH alle-

TOHA K TUIICOBOH Bojie?

JlaGopaTopHas padora
AHaJM3 CMeCH KATHOHOB TpeX aHaJuTH4YecKHuX rpynn. CucreMaTuyecKuii X0 aHAIH3A
®opma oryera. OTyUeT JOKEH COJAEPKATh Ha3BaHHUE, 1IeNb PaOOTHI, OMHCAHUE XOJa
paboThl, HaOMIONEHUS, YPAaBHEHUS PEAKIIUH, BBIBOJIBI.
KoHTpoJibHBbIE BONIPOCHI
1) Kak oTaenuTh KaTHOHBI 2 TPYIIIBI OT KATUOHOB | M 3 aHAaIMTUYECKUX TPy’
2) JlelicTBHEM, KaKOTO pe€areHTa MOXHO OTJEJINUTh KaTUOHBI 3 aHAJTUTUYECKON IPYIIBI OT

KaTHOHOB MEPBOM IpynIbl?

JlaGoparopHasi pabdora
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®opma oryera. OTueT JOKEH COJAEP)KATh Ha3BaHHUE, 1€ PaOOThI, OMHCAHUE XOJa
paboThl, HAOMIONEHUS, YPAaBHEHHS PEAKIIUN, BBIBOJIBI.
KoHTpoJibHBIE BOIPOCHI

1) Honbepute HecKOIbKO OKUCIMTENIEH, KOTOPHIMU MOKHO OKMCIHTh KaTHOHbI Cr* B
CrO4* wmu Cr,07% .

2) B xaxoii cpeie OyzeT potekats okucienue karuona Cre* B Cr®* npu B3aumopeiicTBun
€ro C MePOKCHI0OM BOJIOPO/Ia U IEPMaHTaHATOM Kasus?

3) Cpasuute Zn(OH), u Al(OH)s. Kakoii u3 3THX I'MIPOKCH/IOB BHINANAET B 0CATO0K PaHb-
1II€ TIPU OCTOPOYKHOM J100aBJICHUU TUPOKCHIA HATPUS K PACTBOPY, COJACPKAIIEMY OJH-
HAKOBbI€ KOHILIEHTPALlUU KAaTHOHOB?

4) Tlouemy nobaBieHKe XJI0OpHAA AMMOHHS CIOCOGCTBYET pacTBopenuio  Zn(OH),? Ipu-
BEUTE YPaBHEHUSI peaKLUi.

JlaGoparopHasi padora
AHaJTUTHYeCKHE PeaKlUu KAaTHOHOB |V aHaInTHYeCKOH rpyninbl. AHAJIU3 CMeCH
KaTHoHOB |V aHanuTHYecKO# rpynnbl (KOHTPOJIbLHAA 3a1a4a)
®opma oryera. OTyUeT JOKEH COJAEPKATh Ha3BaHHUE, 1I€Jb PaOOTHI, OMHMCAHUE XOJa
paboThl, HAOMIONEHUS, yPAaBHEHUS PEAKIIUH, BBIBOJBI.
KoHnTpoJsbHbIE BOpochl
1. KakumMu XMMUYECKMMU CBOWCTBaMM 061aJat0T TMAPOKCUABI YETBETPON aHANUTUYECKOWM rpynmbl
KaTMOHOB?
2. Kakyio cnenududeckyio peakunio UCHOIB3YIOT JJIsi OOHAPYKEHHUsST KaTHOHA IIMHKA JIPO0-
HBIM METOJIOM B CMECH KaTHOHOB YETBEPTOM IpyIIbI?
3. Touemy Sn(1]) memaer oOHapy>KEHHIO IMHKA B BUIE CyIb(uaa nuHka?
4. Kakue aHaIUTUYECKUE PEAKLIUU MOXHO MCIIOJIb30BaTh JUIsl oOOHapy>keHust nona ososa(ll) B
CMeCH KaTHOHOB 4eTBepTOU Ipynibl? Hanummre cOOTBETCTBYIOLIUE YPABHEHUS PEAKLIUH.
JlaGoparopHasi pabora
AHaJIMTHYECKHE PeaKIMU KATHOHOB V aHAJIUTHYEeCKOH I'PyNnbl. AHAJIM3 CMECH
KATHOHOB V aHAJHMTHYECKOH rpynnbl (KOHTPOJIbLHAS 32]a42)
®opma oryera. OTyUeT JOKEH COJAEPKATh Ha3BaHHUE, 1€ paOOTHI, OMHCAHUE XOJa
paboThl, HAOIIOACHNUS, YPAaBHEHUS PEaKI1ii, BEIBOIBI.
KonTpoJibHbIe Bonpockl
1. Hamuuue, Kakux KaTHOHOB BO3MOKHO B PacTBOpPE, €CJIM MpPU JICHCTBUU IIEIOYM Ha

PEaKIMOHHYIO CMECh, COACPIKAILYI0 KaTHOHBI 5 aHAJIUTUYECKOW IPYIIIbI, BBIIAJET
Oenblit ocaok?

2. HanumuTe HOHHO-MOJIEKYJISIPHOE YpaBHEHHE PeaKLIUU OOHApy>KEeHHsI KaTHOHA XKeJle-
3a (IIT) B Buze 6epiarHCKON Ja3ypHu.

3. HanmmuTe HOHHO-MOJIEKYISIPHOE YpaBHEHHE PEaKIIUK OOHApYKEHHs KaTHOHA XKeJle-
3a (II) B Buae TypOyHeneBoi cuHu.

JlabopaTopnasi paGora
AHaJIUTHYECKHE PeaKluu KATHOHOB V| aHaINTHYeCKOi#l rpynnbl. AHAJIN3 CMeCH
kaTHOHOB V| aHATUTHYECKOH IPynNbl (KOHTPOJIbHAS 3a/1a4a)
®opma oryera. OTYET JOJKEH COACpP)KATh Ha3BaHWE, II€NIb PaOOTHI, OMUCAHWE XOJ]a
paboThl, HAOTIOIEHUS, YPABHEHHUSI PEAKIIUi, BBIBOIBI.
KoHnTpoJsbHBIE BOIPOCHI
1. KakumMu XUMUYECKUMH CBOMCTBAMHU O0JIaIat0OT THAPOKCHUIBI IIECTON aHATMTUYECKON

TPyl KATHOHOB?
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2. Kakue KaTHOHBI MIECTON aHAIMTHYECKOW TPYIIBI MPUCYTCTBYIOT B PacTBOPE, €CIIH
pU JACHCTBUM PACTBOpa MLIEOYM HA PEAKIMOHHYIO CMECh 00pazoBayics Toiry0oii
0CaJI0K, YEPHEIOUIUM IIPU HarPEeBaHUU.

3. Kakue KaTHOHBI MIECTON aHAIUTUYECKOW TPYMIBI MPUCYTCTBYIOT B PacTBOpPE, €CIU
IIpU IEHCTBUU PAcTBOpPAa aMMHaKa 00pa30BaJIiCsi CUHUI 0CaZ0K, paCTBOPUMBINA B M3-
ObITKE aMMHUaKa C OKpaIlMBaHUEM PEaKIMOHHONW CMECH B KEJITO-OypblIi 1IBET?

4. Kakoil KaTHOH NPUCYTCTBYET B PacTBOpE, €CIU MpH J100aBIEHUU K PEaKIMOHHON
CMECH POJAaHM]Ia AMMOHUS C M30aMUJIOBBIM CIIUPTOM 00Opa3yeTcsi KOJIbI0, OKpalIeH-
HOE B SIPKO-CUHUM 1IBET?

JlabopaTopHasi paGora
Ananu3 cmecu kaTuoHoB 1V, V u VI anaauTudyeckux rpynn (KOHTPOJIbHAasI 3a71a4a)
®opma ortuyera. OT4eT JOJDKEH COAEpX aTb Ha3BaHUE, LI€Jb PAOOTHI, ONKUCAHUE XOAA
paloThl, HAOIIOACHUS, YPABHEHUS pPEaKIUii, BEIBOBI.
KoHnTpoJibHbIE BOpoChI
1. Kaxoii BBIBOA MOKHO CZeJaTh O COCTaBE CMECH KaTHOHOB YETBEPTOM, MATOM U IIECTOMN
AQHAJIMTUYECKUX IPYII 110 BHEIIHEMY BUJ1Y aHAJIM3UPYEMOI0 pacTBopa?
2. YkaxuTe BO3MOXKHBIM COCTaB 0Cajika IpU aHAJIM3€ CMECH KaTHOHOB YETBEPTOH, MATOU U
uiectoil rpymi, eciu pH pactBopa, copepikallero ocajgok, MeHblie 4.
3. YKaxuTe BO3MOXKHBIM COCTaB pacTBOpa, HE COJAEPXKALIET0 OCaJOK, MPU AHAIU3E CMECH
KaTHOHOB YETBEPTOMH, MATOM U 1mecTol rpymni, ecnu pH pactBopa pasen 2-4.
4. Kakue KaTMOHBI YeTBEPTOMH, MATOM U MIECTON TPYII MOXKHO OOHAPYKHUTh
B UX CMECHU JIPOOHBIM METOIOM?
5. Ilepeuncante OCHOBHBIE ITAlbl CHCTEMATUYECKOI'O aHAJIN3a CMECH KaTMOHOB YETBEPTOH,
IISITOM U IIECTOM TPyIIL.

JlaGopaTopHas padora
AHaJIM3 CMeCH KATHOHOB BCeX MIECTH AHAJIMTHYECKHX rpyni. Apo0Hbiid xon anaan3a
(KOHTpOJILHAYA 3a1a4a)
®opma oruera. OTYeT JOKEH COJAEp)KaTh Ha3BaHME, LI€Jb paboThI, OMHMCAHUE XOJa
paboThl, HAOMIOIEHUS, YPAaBHEHMSI peaKLIUi, BBIBOIBI.
KoHnTpoJsbHbBIE BOPOCHI
1. Kaxue KaTHOHBI M KaK MOYKHO OOHAPY’KUTh B IPEBAPUTEIbHBIX UCTIBITAHUIX?
2. Kakue OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITH UCTIOIB3YIOT IPU aHAJIM3€ CMECH Ka-
THOHOB BCEX IIECTH AHATTUTUYECKUX TpyMI?
3. Kakmne ammuauHble KOMITIEKCHI HCITOJIB3YIOT MPH aHAJIN3€ CMECH KaTHOHOB?
4. Kakue ruipoOKCOKOMIIIIEKCHI HCIOJIB3YIOT IPU aHAIN3E CMECH KaTHOHOB?

JlabopaTopnasi paGora
AHaJMTHYECKHE PeaKIi OPraHu4ecKuX BellecTB

®opma otuera. OTUET JOIKEH COJepKaTh Ha3BaHUE, LeNIb pabOThI, ONMCAHKUE X0a PadOTHI,
HaOJII0/IEHUS], YpPaBHEHMSI peaKuii, BBIBOBI.

KoHnTpoJbHbBIE BOPOCHI
Kakue opranudeckie aHHOHbI UMEIOT aHAJIMTUYECKHE PeaKuu?
Kaxoit ananuTrueckoi peakiueil MOKHO OOHAPYKUTh TapTpaT-aHHUOH?
Kakoii ananutudeckoil peakiuein MOXHO OOHApYKUTh OEH30aT-aHUOH?
Kakoii ananutuueckoil peakiuein MOXHO OOHAPYKUTh CATULUIAT-aHUOH?
Kakoii ananutudeckoil peakuueit MOXHO OOHAPYKHUTh IUTPAT-aHUOH?

g bk wn e

51



JlaGopaTopHas padora
AHAJINTHYECKHE PeaKIIUU AHNOHOB MEePBO AHAJUTHYECKOH IPYNIbI. AHAJIHM3 CMECH
AHAMOHOB IePBOi rpynnbl (KOHTPOJIbHAsA 321242)
®opma oryera. OTueT JOKEH COAEPKATh Ha3BaHHUE, 1IeNb PabOThI, OMHCAaHUE XOJa
paboThl, HAOMIONEHUS, YPAaBHEHHUS PEAKIIMHA, BBIBOJIBI.
KonTposbHbIe BONPOCHI
1) Ha xakue aHaIUTHYECKHE TPYIIBI MOXKHO Pa3JeUTh aHUOHBI 110 UX OTHOIICHHIO K JIByM
peakTuBaM: XJopuay Oapus U HUTpaATy cepedpa?
2) Tloyemy MPOBOJSAT PEAKIUU C XJIOPUAOM Oapusi B HEHTPaIbHOM MM CIa0OIIEIOYHON Cpe-
1€, a C HUTpaToOM cepeldpa B MPUCYTCTBUU a30THON KUCIOTHI?
3) Kakue aHMOHBI HE MOTYT IIPUCYTCTBOBATh B CUIILHOKUCIIOM PacTBope?
4) Kaxkas U3 cojieil HepacTBOpHMA B pa30aBICHHOM XJIOPOBOIOPOIHOM KUCIIOTE:
- cyabdar 6apus;
- kapOoHaTt Oapwus;
- cynbuT Gapus;
- pocdar Gapus?
5) Kakum peareHTOM 1 B KaKHX YCIOBHSIX MOXXHO OOHAPYKUTh KapOOHAT-aHHOH?
6) Kak MOXHO OTKpBITh KapOOHAT- aHUOH B IPUCYTCTBUH CYJIb(PUT- aHHOHA?
7) Kakoii amamutmueckuii 3ddexr Habmomaercss mpu oOHapykeHuu aHWoHa (ocdara
MarHe3uajibHON CMECHIO?
JlaGopaTopHas padora
AHaJIMTHYECKHUE PeaKIUy AHNOHOB BTOPOii U TPeTheil AHAJUTHYECKHUX I'PYII. AHAJINU3
CMeCH AaHMOHOB BTPOI M TPeTheill rpynnbl (KOHTPOJIbHASA 32/1242)
®opma oryera. OTuUeT JOKEH COJAEPKATh Ha3BaHHUE, 1IeNb PabOTHI, OMHCAHUE XOJa
paboThl, HAOIIOAEHUS, ypaBHEHUS PEAKIHiA, BBIBOJBI.
KonTposbHbie BOonpochl
1. Kakoif U3 aHHOHOB OYJET OCaXIAThCS MEPBBIM MPHU JCUCTBUM Ha PEAKIUOHHYIO
cMmech, coaepaxkarryto anuonsl Cl, Br, I", autpaTrom cepebpa?
2. Hadem ocHOBaHO OTKPHITHE alleTaT-HOHA PacTBOPOM xjopuaa xeiesa (I111)?
3. Kak MOXHO OTKpBITh aHHOHBI OpoMa W MOJa MPHU WX COBMECTHOM IMPHUCYTCTBUHU B
pactBope?
4. Kak ycTpaHMTb MeIIAlolIee BIMSHUE HUTPUT-aHUOHA NPU OOHAPYKEHUU HUTPAT-
aHHOHa ¢ AUpeHnIaMuHOM?
5. Kakue ananutudeckue >pPexTsl HAOMIOAAIOTCS MPU OOHAPYKEHUU aHUOHOB XJIO-
puza u cynbpuaa HUTpaToM cepedpa’?

JlabopaTopHasi paGora
AHaJM3 cMeCH AHMOHOB BCeX AHAJMTHYECKUX Ipynn (KOHTPOJIbHAsA 3aj1a4a)
®opma oryera. OTueT NOJKEH CoJep’KaTh Ha3BaHUE, L1eJdb pabOTHI, OMUCAHHE XO0]a
paboThl, HAOJIOIEHUS, YPAaBHEHMSI pE€aKLiii, BBIBOBI.
KoHnTpoJsbHbBIe BOPOCHI
1. Ilepeuncnute OCHOBHBIE 3Tallbl X0/1a aHAJIN3a AaHUOHOB?
2. Yro Takoe «Ccom0oBas BHITSKKa»?

JlabGoparopHas padora
AHaJIM3 HCKYCCTBEHHOM CMeCH TBEPAbIX BellecTB (KOHTPOJIbHASA 3a]a4a)
®opma oryera. OTyUeT JOKEH COJAEpKATh Ha3BaHHUE, 1IeNb PaOOThl, OMHCAHUE XOJa
paboThl, HAOIIOACHNUS, YPABHEHUS PEaKI1ii, BEIBOIBI.
KoHTpoJbHbIE BONPOCHI
1. KakoBa poib rpynmnoBbIX peakiuii B aHaIu3e KaTHOHOB U aHMOHOB?
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2. TlepeuncnuTe OCHOBHBIC ATAIlbl AaHAIN3A «CYXOU COTH»?
3. C Kakoil 11enbI0 MPOBOJIAT NpeABApUTEIbHBIC UCTIBITAHUS U HAOIOICHUS MIPH aHAJIHM3€e He-
M3BECTHOTO BelecTBa?

KoumyecTBeHHbII aHaau3 (4 cemecTp)
IIpaBuia opopmieHns Ja60paTOPHOIoO :KypHaIa

JlaGopaTopHast pabota odopmisieTcss B TETpaaul KaXIAbIM CTYIACHTOM CaMOCTOSITEIBHO.
VYka3eiBaeTcss Ha3BaHuEe paboThl, GopmynupyroTcs nenb. Jlamee ommchBaeTcst Xoi paboOTHI,
npuBoaaTcs (ecnu TpeOyercs) (OpMyIibl, pacdyeTHbIE COOTHOIICHHS M PE3yJbTaThl PacyeToB
(3KCTIEPUMEHTORB) B BHJIC TAOJIMII, CXEM, PUCYHKOB M IrpaduKoB. B COOTBETCTBUU C 0XKUTACMBIMU
U TIONyYEHHBIMH PE3yJIbTaTaMH JICTAIOTCS BBIBOJALI 00 YCIHEIIHOM (HEYAaYHOM) BBHITIOJHEHHUH
3a/laHusl, TPOM3BOJUTCA aHAIW3 JIONMYIICHHBIX OMMUOOK W TMPEIaraloTcs BapHaHThl HX
YCTpaHEHUs, a TAK)KE TPEIaraloTCsl CIIOCOObI MOTyYeHUs Han0oJiee ONTUMATBHBIX PE3YJIbTATOB.

ITPOTOKOJI AHAJIM3A

Meronuka aHamu3a
OO0BekT aHamu3a

YpaBHEHUE XUMHUYECKOU pEaKIIuu
CyuHocTs MeTo1a

XoI aganuza

Ob6paboTKa pe3ynbTaToB

PesynbTaT aHanmsa
BbiBog,
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ITPOTOKOJI AHAJIM3A

Meronuka ananuza

OO0BeKT aHaM3a

YpaBHEHHE XUMUYECKOU PEAKIIUU

CymHocTh MeToAa

[TonroroBka k aHanu3y (pacyeThbl, CBSI3aHHbIE C TPUTOTOBICHUEM PACTBOPOB):

Pe3ynbTaT TUTPOBAaHMS:
V1=
Vo=

Ob6paboTKa pe3ynbTaToB U3MEPEHUNN

Pe3ynbTaT aHanu3a

BbiBog,

ITPOTOKOJI AHAJIM3A

Metoauka aHanm3a

OOBexT anaan3a

YpaBHEHHE XUMUYECKON PEAKLIUU

CymrHocTh MeTOo1a

[ToaroroBka k aHayM3y (pacyeThl, CBSI3aHHBIE C IPUTOTOBIEHUEM PACTBOPOB):

Br100p onTHManbHOM JJIMHBI BOJIHBI

A

A

3aKJroueHne 0 BHIOOPE UIMHBI BOJIHBI

O6paboTKa pe3ynbTaToB U3MEPEHUN

PesynbTaT aHanmsa

BbiBog,
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ITPOTOKOJI AHAJIM3A

Mertoauka aHanmsa
OOBEKT aHaIN3a

YpaBHEHHE XUMUYECKOU PEAKIIUU
CymHocTh MeToAa

[TonroroBka k aHanu3y (pacyeThbl, CBSI3aHHbIE C TPUTOTOBICHUEM PACTBOPOB):

[Toctpoenue rpagynpoBodHOro rpaduka (yka3aTh OlpeaeasieMblii KOMIOHEHT)

Conepxanue
Ne O0BeM cTaHmapTHOTO (ompenensemMoro Onrtudeckas IIOTHOCT
KOJIOBI pactBopa, M KOMITOHCHTA), (A)
MT (MKT)

1

2

3

U T.JI.

I'paduk crpoutcs ¢ momomkto nmporpammel Microsoft Excel, pacrieuatsiBaercs u
MPUKIAIbIBaeTCA K MPOTOKOIy. O0s3aTeNbHO JOMKEH OBITh MOAINKCAH caM rpaduk, Ocu.

O6paboTKa pe3ynbTaToOB N3MeEPEHUI

Pe3ynbtaT aHanu3a
BbiBog,

JlabopaTopnasi paGora
JKCTPaKIMOHHO-(poTOMETpHYECKoOe oNpeaeIeHHe MOJIU0IeHa B pACTBOpax
®opma oTuera. OTUET JOJKEH COJIEpKaTh Ha3BaHUE, LIeNb PabOThI, ONMCAaHHUE X0/1a
paboThI, pUCYHOK MPUOOpA /IS TTOTYUYEHUsI MEeTaHa, HaOIIOACHUS, YPAaBHEHHSI pEeaKIui,
MEXAHU3MBI, BEIBOJIBI.
KonTpoJibHbIe Bonpockl
1. KakoBa cyIHOCTb 3KCTPAIlMOHHO-(OTOMETPUUYECKOT0 MeTo1a?
2. Kakuwe nBa Tunma (QOTOMETPUYECKHUX pEaKIUi HCHOJB3YIOT B AKCTPAILIMOHHO-
¢doromeTprueckoM aHanuze?
3. B kakux ciyyasx UCHONb3YIOT JaHHBIA METO/ aHanu3a?

JlabopaTopHasi padora
doTomMeTpHYecKOe ONpeaeseHHe IMXPOMAT- U IEPMAHTAHAT-HOHOB IPH UX
COBMECTHOM NIPUCYTCTBHH
®opma oruera. OT4HeT JOKEH COJAEP)KaTh Ha3BaHME, LI€Jdb pabOTHI, OMNMCAHUE XOJa
paboThbl, pUCYHOK NpubOpa JUis MOJY4YeHHsS MeETaHa, HaOJIOJCHMS, YpaBHEHUS peakuuil,
MEXaHU3MBbI, BEIBO/JIBI.
KoHnTpoJsbHbBIE BOPOCHI
1. Yto Ha3wIBaeTcsa CIICKTPOM HOTJIOIICHUA U B KAKMX KOOpJAWHATAX €romnpeacTraBlis-
10T?
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2. Yro HazpiBaeTcsa KoahduurueHToM rpomnyckanus T 1 onTuyecKoil mIoTHOCThI0 A?
B kakux npenenax u3MeHsETCs UX BEJIUYUHA?

3. KakoB usnyeckuii cMbICT MOJISIpHOTO KO3dduireHTa ceTonoriomeHus? Kakue
(akTOpHI BIMAIOT Ha €TI0 BEIINYUHY?

JlabopaTopHasi padora
OmnpenesieHne KPUCTAUIN3ANMOHHON BOAbI B KPUCTALUIOTHAPAaTe XJI0puaa oapus
®opma otuera. OTUET JOKEH COJIEpKaTh Ha3BaHUE, 11eJIb Pa0OTHI, OMTUCAHHUE X0/1a
paboThI, PUCYHOK MpUOOpa IS MOTYUYCHHS MeTaHa, HAOIIOCHSI, YPAaBHCHUS PEaKITUi,
MEXaHU3MBbl, BEIBOJIBI.
KonTposbHbie BOpochl
1. Ha xakoM nmpu3Hake OCHOBaHa Kiaccu(UKaIis METOAO0B IPaBUMETPHUUECKOTr0 aHAINU3a?
2. KaxkxoBa cynIHOCTh BECOBBIX OIPEICICHHIA 10 METOIY OTTOHKH?
3. Yewm oTiMuaeTcs METOA NMPSAMOI OTTOHKU OT METO0J1a KOCBEHHOM OTTOHKHU?

JlabopaTopHasi padora
Omnpenesienue cyabGaT-uoHOB
®opma otuyera. OTUET JOKEH COJIEPKaTh Ha3BaHUE, 11e]Ib PabOTHI, ONMCAHUE X0/1a
paboThl, pUCYHOK ITpUOOpa IS OTYUYCHUSI METaHa, HAOIOCHHS, YPAaBHEHHUS peaKuii,
MEXaHHU3MBI, BEIBOJIBI.
KoHTpobHbIE BONPOCHI
1. Korpa ocaxieHue cCUMTarOT MpakTUuecKu MoiHbIM? Kak 100UThCs MOTHOTHI OCaXKIeHUs?
Kakwue norepu ocajka J0mMyCTUMbI B TpaBUMETPUN?
2. Ha3zoBuTte u 060cHYy#iTe TpeOOBaHMS K 0CAXKIaeMOI 1 TPaBUMETPUIECKON (hopMaM.
3. Kak Bnuser Ha pacCTBOPHUMOCTh OcCaJika M30BITOK ocanuTesi? Beerna nu npu ocaxaeHuu
MPUMEHSIIOT MOy TOPAaKpaTHBIA U30BITOK OcaguTeNs?
4. TloyeMy mpH BBIICJICHUU OCaJKa CIEeIyeT H30eraTb OOIbIIOro N30BITKA OCAIUTEIS?

JlaGopaTopHas padora
IIpuroroBiienne u cranpaprusanus 0,1 M pacTtBopa XJ10pOBOIOPOIHOMH KUCJIOTHI.
Onpenenenue coaep:kaHUA MEJT0YU U COAbI IPH X COBMECTHOM NPHUCYTCTBHH
®opma oTuera. OTUET JOJKEH COJIEpKaTh Ha3BaHUE, LIeJIb Pa0OThI, ONMCAaHHUE X0/1a
paboThl, pUCYHOK MpUOOpa JUIsl MOTyUYeHHs] MeTaHa, HAOIIOACHMSI, ypaBHEHHUS PEaKIIHii,
MEXaHU3MBI, BBIBO/IbI.
KonTpoJbHbIe Bonpockl

1. Yro Takoe nepBUYHBIE U BTOPUYHbIE CTaHJapTHBIE pacTBOphI? Ilepeuncnure TpeGoBaHus,
IpeIbsBIsSEMble K CTaHAAPTHBIM BELIECTBAM.

2. KakoBa CymIHOCTh METOAA KHUCIOTHO-OCHOBHOTO TUTpoBaHMA? Kak oOHapyXuTh KOHEY-
HYIO TOYKY TUTPOBAHUS B KUCIIOTHO-OCHOBHOM TUTPOBAHUU?

3. IlpuBenuTe mpuMepbl NEPBUYHBIX U BTOPHYHBIX CTAHJAPTHBIX PACTBOPOB, MCIIOJIB3YEMBIX
B KHCJIOTHO-OCHOBHOM TUTpoBaHMHU. Hamummre ypaBHEHMs peakiuil, ykaxxute (HpakTopsbl
HKBUBAJIEHTHOCTH.

4. TlpuBenute MpUMepbl UCIOIB30BAaHUS PA3HBIX CIIOCOOOB TUTPOBaHUS (TPAMOTO, OOpaTHO-
ro, KOCBEHHOTI'0) B KUCJIOTHO-OCHOBHOM TUTPOBaHUH.

JlabGoparopHnas padora
Onpenenenne aMMHaKa B COJISIX AMMOHHUSI METOI0M 00pPaTHOI0 TUTPOBAHUS
®opma oTuera. OTUET JOIKEH COJIEpKaTh HAa3BaHUE, 11eJIb pabOThl, ONMCAHUE X0/1a
paboThl, pUCYHOK ITpUOOpa ISl MOJTYUYEeHUsI MeTaHa, HAOJI0IeHNs, YPaBHEHUS peaKiuii,
MEXAaHU3MBI, BBIBO/IbI.
KoHnTpoJbHbBIE BOPOCHI
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1. B uem cymniHOCTh OOPaTHOTO TUTPOBAHUS?
2. Korja npuMeHstoT o0paTHOE TUTpOBaHUE?
3. Ha xako# peakiiuu OCHOBAHO OIPEJICIICHNE aMMHUaKa B COSIX aMMOHMS?

JlabGopaTopHasi padora
I[Ipuroros/jienue u crangapruzanus 0,01 M pacrtBopa Hutpara cepedpa. OnpenesieHue
XJIOpPH/ — HOHOB B CTOYHBIX Bojax MeTogom MDoJbrapaa
®opma oTuera. OTUET JOHKEH COJIEPKATh HA3BaHUE, IIENIb PabOTHI, ONMMCAHUE X013 PabOTHI,
PUCYHOK ITpuOopa AJisi MOJyueHusl MeTaHa, HaOJI0ICHUs, YPaBHEHUS peakluii, MEXaHU3MBI,
BBIBOJIBI.
KoHTpoJibHbIE BOIPOCHI
1. VYkaxwure MMOoCJICA0OBATCIIbHOCTD BBIMMAACHHA OCAAKOB IIPU apreHTOMCTPHUICCKOM THUT-
poBaHMU cMecH, coaepxkaieit noHbl Cl-, Br- u J- B SKBUMOJISIPHBIX KOHIEHTPALIUAX.
2. lTlepeuncnure crocoObl OOHApyKEHUS KOHEUYHOW TOYKH TUTPOBAHHS 1O METOIY
OCXKICHHUS.

3. Kakwue TUIbl MHANKATOPOB MPUMEHSIOTCS B TATPOBAHUH 110 METOY OCKICHUS?

4. Kakoit cnocod ocHOBaH Ha 0e3bIHAMKATOPHOM OOHApY)KEHHUH KOHEYHOW TOUKH ap-
TEHTOMETPUUYECKOTO TUTPOBAHMSI XJIOPUI0B?

5. Ha uem ocnoBan meron ['eit-JIroccaka? Kakie HOHBI OH MO3BOJISIET ONPEAENSTH?

6. B uem cymHOCTh OCaIMTEIHLHOrO THTPOBAHUS 1O MeTOAy Mopa; Ui onpeaeIeHus

KaKUX HOHOB OH MPUMEHUM?
7. Oxapaktepusyiite meron donbprapaa. Kakue noHsl MOTyT OBITH OINpPEICIICHBI C I0-
MOIIIBIO 3TOTO MeToAa?

JlaGoparopHasi pabora
IIpuroroB/ieHne 1 cTaHAAPTU3ALUS PACTBOPA dTHJICHAUAMMHTETPAaleTaTa HATPHUS
(AATA). Onpenesnenne KaJbUUsi 1 MATHUSI B PACTBOpeE
®opma otuera. OTUET JOJKEH COJIEPKATh HA3BaHUE, 11€J1b pabOTHI, ONMCAHUE X0/1a PabOTHI,
PUCYHOK ITpuOopa AJisi MOoMyuyeHusl MeTaHa, HaOI0IeHUs, YPaBHEHHS peakluid, MEXaHU3MBI,
BBIBOJIBI.
KonTposabHbIe BONPOCHI

1. KakuM KpHUTEpHsSIM JOJDKHBI OTBEYATh TUTPAHTHI B KOMITJIEKCOMETPUU?

2. B uem cynHoCTh METOJa KOMILIEKCOHOMETPUU?

3. OOpbsgcHuTEe  TOpUHLMI  JAeWcTBUS W BbIOOpa  METAJIOMHJIMKATOpa B
KOMIIJIEKCOHOMETPHUYECKOM TUTPOBAHUH.

4. Kakue ¢akTopbl BIMSIIOT HAa BEIMYMHY CKayka Ha KPUBOM KOMIUIEKCOHOMETPHUYECKOIO
TUTPOBAHHUA?

5. B kakux ciydasx HCHOJB3YIOT OOpaTHOE KOMILJIEKCOHOMETPUUECKOE TUTpOBaHUE?
[TpuBeauTe NpUMeEpHI.

6. B 4yem cyThb KOCBEHHOT'O KOMIUIEKCOHOMETpUYECKOro TUTpoBanus? [IpuBeante npumepsl.

7. OOBSCHUTE CYIIHOCTh OOpPAaTHOIO M BBITECHUTEIBHOTO KOMIUIEKCOHOMETPHUECKOTO
TUTPOBaHUA. B Kakux ciydasx UCHOIb3YIOT 3TH METO/IbI?

8. Kak mpoBOAAT KOMIUIEKCOHOMETPHUECKOE ONpEeAeNCHHE KalbIUsl M MarHus Npu HUX
COBMECTHOM IIPUCYTCTBHUH?

JlabopaTopnasi paGora
IIpuroroBjieHne ¥ CTAHAAPTH3ANMS PACTBOPA MEPMAHTAHATA KAJIMs M0 OKCAJIATY HATPHSI.
Onpenenenue HUTPUT — HOHOB
®opma otuera. OTUET JOJKEH COMIEPKATh HA3BaHUE, 11€JTb PaOOTHI, OMMCAHNUE X0/1a PabOTHI,
PUCYHOK TIpuOopa AJisi MOMyueHUsl MeTaHa, HaOMOIeHUsI, YpPaBHEHUS peaKluii, MEXaHU3MBI,
BBIBOJIbBI.
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KoHTpoJibHBIE BONIPOCHI

1 .HazoButre cnocoObl  (QHUKCHpOBaHUS  KOHEYHOW TOYKM B  OKHCIUTEIHHO-
BOCCTaHOBUTEJIILHOM TUTPOBAHHH.

2. Ha3zoBure mnepBUYHBIE CTaHJAPTHBIE BEIECTBA B I[I€PMAHTaHATOMETPHUH, YKAKUTE HX
(bakTopbl 3KBUBAJICHTHOCTH U HAITUIIUTE COOTBETCTBYIOIINE MOTYPEaKIIUH.

3. Ha3zoBure mnpuuyMHy HEYCTOWYMBOCTH pacTBOpa I€pMaHIraHaTa Kajlusd M HaIUIIUTE
YpaBHEHHUS COOTBETCTBYIOIICH PEaKIUu.

4. Kakue nmprueMbl HCTIOJIB3YIOT JUTS CTA0MIIM3AlMY PACcTBOPA MMePMaHTaHaTa Kaus?

5. YkaxuTe M MOACHUTE YCIOBHS, KOTOpble HEOOXOJUMO COOJ0aTh NPU TUTPOBAHUU
OKcajaTa HaTpusl paCTBOPOM IepMaHraHaTa Kanus?

JlaGoparopHasi pabora
IIpuroroB/ieHHe U CTAHAAPTH3ALUSA PacTBOPa THOCY Ib(aTa HaTpusi. Onpenesienne MeIu
®opma oTuera. OTUET JODKEH COJIEPKaTh HA3BaHUE, 11e)Ib PabOTHI, ONKMCAHUE X0/1a PadOTHI,
PHUCYHOK ITpuOopa Ui MOJy4YeHUsI METaHa, HaOII0JCHHS, YPAaBHEHUS PEaKIIUil, MEXaHU3MBI,
BBIBO/IBI.
KonTpoabHbie Bonpochl
1. HazoBure cnocoObl  (UKCHPOBAHUS  KOHEYHOH TOYKHM B  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIEHOM TUTPOBAHUH.
2. Ha3oBuTe mnpu4MHBI HEYCTOMUMBOCTH pPACTBOpAa THUOCYJIh(haTa HATpUS M HAMUIIUTE
YpaBHEHHSI COOTBETCTBYIOIINX PEAKIIHH.
3. Hanmmwure peakiuu, HCIOJIb3yeMble [UIsl CTaHAApTU3allMd pacTBopa THOCYIb(dara
HATpHSL.
JlaGoparopHasi pabora
IMoTenumomeTpuyeckoe TuTpoBanue. OnpesesieHne XJI0pOBOAOPOIHON U HOPHOH KHCJIOT B
HX CMecH
®opma otuera. OTUET JOJKEH COJIEPKATh HA3BaHUE, 11€J1b pabOTHI, ONMCAHUE X0/1a PabOTHI,
PUCYHOK ITpuOopa AJisi HOMy4eHUsl MeTaHa, HabMoIeHUS, YPaBHEHHsI peaKIuii, MEXaHU3MBlI,
BBIBOJIBI.
KonTposabHbIe BONPOCHI
1. Onummre KOHCTPYKIMIO U MOTEHIMATl KOMOMHUPOBAHHOTO CTEKJISTHHOTO 3JIEKTPOJa, UC-

M0JIb3YEMOT0 B paboTe.
2. Kak onpenenuts Mo KpUBOM TUTPOBAHUS TOUKY 3KBHBAJICHTHOCTH HanboJiee KOPPEKTHO?
3. Ha yem ocHOBaHO pa3jienbHOE TUTPOBAHUE CMECH XJIOPOBOAOPOAHOM M OOpPHOM KUCIOT?
Kakue ycinoBus 10JKHBI IPU 3TOM BBITTOJIHATHCS ?

JlabopaTopnasi padora
KyJsionomeTrpuyeckoe TutpoBanue. OnpeneseHne THOCY 1b(aT-uoHoB. OnpeneneHue Mean

®opma oTyera. OTUET JOIKEH CO/IEPKaTh Ha3BaHUE, 11eIb pabOoThl, ONMCaHUE X0Aa PadoTHI,
PUCYHOK TIpHOOpa IJIs MOTyYEHUsI MEeTaHa, HaOJII0ACHUS, YPAaBHEHHSI PEeaKIUil, MEXaHU3MBI,
BBIBOJIBI.

KonTpoJsbHbie Bonpockl
1. I3 yero cocToUT siYeiKa Al KyJIOHOMETPUUECKOTO TUTPOBAHUSA?
2. llepeuncnure ycnoBusi, COONIOJEHUE KOTOPBIX O0O0SA3aTENBHO IPH KyJIOHOMETPUYECKOM
TUTPOBaHUMU.

JlabopaTopnasi paGora
Omnpeneaenue Zn, Cd, Pb, Cu MmeT010M HHBEPCHOHHOH BOJILTAMIIEPOMETPHH
®opma oTyera. OTUET JOIDKEH CO/IEpKaTh Ha3BaHUE, 11eIb padOThI, ONMMCAaHHE X0Aa PadOTHI,
PUCYHOK TIprOOpa JJIsl IOJIyYeHHsST MeTaHa, HaOJIOICH S, YPAaBHEHUSI PEAKIINi, MEXaHU3MBI,
BBIBO/JIBI.
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KoHTpoJibHBIE BONIPOCHI
1. Ectp mu mpeumymiectBa merona MIBA mepen meronoM kiaccuueckoil mossiporpaduu? Eciu
€CTb, TO B UEM OHH 3aAKJIFOYAIOTCA.
2. Kakue »311eKTpo/ibl U 1I0YEMY MOTYT HUCIIOJIb30BATHCA B MHBEPCUOHHON BOJIBTAMIIEPOMETPUU B
KaueCTBE MHJIMKATOPHBIX MIEKTPOIOB, 3JIEKTPOIOB CPaBHEHUS?
3.Kakoil BuMJI uMeeT aHOAHAs BOJbTaMIIEpOrpamMMa IIOJIY4YEHHAass METOAOM HWHBEPCHOHHON
BOJIbTaMIIEPOMETPUH?
4. Kakue MeTo/bpl KONMUYECTBEHHOIO aHanu3a B IBA Bbl 3HaeTe?

JlabopaTopnasi paGora
Konaykromerpunueckoe tutpoBanue. OnpenesieHue XJOPOBOJXOPOJAHOW H YKCYCHO#
KHCJIOT
®opma oTuera. OTUET JODKEH COJIEPKaTh HA3BaHUE, 11e)Ib PabOTHI, ONMCAHUE X0/1a PadOTHI,
PHUCYHOK ITpuOOpa Ui MOJy4YeHUsI METaHa, HaOII0ICHHS, YPAaBHEHUS PEaKLIUil, MEXaHU3MBI,
BBIBO/IBI.
KonTposabHbie Bonpocsl
1. Onummre yCcTaHOBKY AJIs1 KOHAYKTOMETPUYECKOTO TUTPOBAHHUS.

2. Kak onpenenuth o KPUBOM TUTPOBAHMS TOUKY SKBHBAJCHTHOCTH HanOoJiee KOPPEKTHO?
3. Ha ueM 0CHOBaHO pa3/iebHOEC TUTPOBAHUE CMECHU XJIOPOBOIOPOJIHON U YKCYCHOM KUCIOT?
Kakue ycioBust JOJDKHBI TIPH 3TOM BBITTOJIHATHCS ?

JlaGoparopHasi pabora
doTomeTpUYecKOe oNpeae/ieHHe JKele3a B TEXHUYECKOH CepHOi KucJI0Te

®opma oTuera. OTUET JOHKEH COJIEPKaTh HA3BaHUE, 1ENIb PabOTHI, ONKMCAHUE X0/1a PabOTHI,
PHUCYHOK TIprOOpa /IS MOJTy9IeHUs METaHa, HAOJII0ICHHUsI, YPaBHEHUS PeaKIInid, MEXaHU3MBI,
BBIBO/IBI.

KoHTpoJibHbIe BONIPOCHI
1. Jlaiite ompeneneHue MOHATHS «doToMeTpuyeckas peakuus». Kakue TpeOoBaHus K Hel
npuMeHstoTcs? KakuMm TpeOoBaHUSIM JI0OJKEH YIAOBJIETBOPATH (DOTOMETPHUECKHUI peareHT?
2. Yto Takoe pacTBOp cpaBHeHUS B ¢oTromeTpuyeckoMm aHanuze? KakoB ero cocraB u
Ha3zHayeHue?
3. 3akoH byrepa — JlambGepTta — bepa; ycioBust ero npuMeHUMOCTH.
4. CymHoCcTh METOJ1a CTAHIAPTHBIX CEPUA.
5. Kakoit uaTEpBaN IJTMH BOJIH OTBEYAET ONTUYECKOMY JTHATNIA30HY?
6. Kak cBs3anbl Benmuunnbl npomnyckanus (T,%) u ontuyeckoit miaotHocTH (A)?
7. B xakux equHuIax uaMepstorcs Benuaunsl A, T, € u k?

JlabopaTopnasi padora
TypOnanmerpudeckoe onpeaejenne cBuHNa. TypOnanmerpudeckoe onpeaeieHne
KaJIbLHA
®opma oTyera. OTUET JOIKEH CO/IEpKaTh Ha3BaHUE, 11eIb pabOoThl, ONKUCaHHE X0Aa PaboTHI,
PUCYHOK ITprOopa /i MOJy4eHUsl MeTaHa, HaOJt0/IeHUs], YpaBHEHUS peaklIUid, MEXaHU3MBbl,
BBIBOJIBI.
KoHTpoJibHBbIE BONIPOCHI
1. Yto obuiero u yemM OTIMYAIOTCA TypOUIUMETPHUUECKUN U (POTOMETPUUECKUI METO-

61 aHajm3a’?

2. HazoBwute ycioBusi, KOTOpbIe HEOOXOAMMO BBITIONHSATH TPU MPOBEICHUN TYpOHIU-
METPUYECKOTO METO/Ia aHaJIK3a.

3. Kak BustoT Ha IpaBUIIBHOCTD PE3YJIHTaTOB aHAIN3a KOHIICHTPAITHS
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4. WOHOB, 0OPa3YIONIMX OCAJO0K, U OTHOIICHHE MEXTYy KOHIICHTPAIIUSIMH CMEIINBae-
MBIX PacTBOPOB?

5. HazoBwure mpeumymiecTBa U HEJOCTATKH TyPOUAMMETPUIECKOTO METOJIa aHAIM3a?
B kakux cimydasx ero mpuMeHsIOT?

JlabopaTopHasi paGora
doToMeTpHYECKOE ONIPe/IesIeHNe JKeie3a U HUKeJIs MPU UX COBMECTHOM NMPHUCYTCTBHHI
®opma oTuera. OTYET JOIDKEH CO/IEPKATh HAa3BaHUE, LIENIb Pa0OThI, ONMCAaHHUE X0/
paboThI, pUCYHOK TPUOOpPA JJIs TIOJTYYCHUSI METaHa, HAOIOJICHNS, YPAaBHEHUS PEaKIuii,
MEXaHU3MBbI, BBIBO/IBI.
KonTposbHbIe BONPOChI
1. 3akon byrepa — Jlambepra — bepa; ycinoBus ero npuMeHUMOCTH.
2. CymHoCTh METO/1a TPalyHpOBaHHOTO TpaduKa.
3. Kakoit unTEpBaI JIMH BOJIH OTBEYAET ONTUYECKOMY JHANa30HY?
4. Kax cBsizanbl BeninuuHbl mponyckanus (T,%) u ontudeckoit mioTHocTH (A)?

JlaGoparopHnasi pabora
Typonanmerpuveckoe onpeaeaeHne cyjibpar-uoHoB
®opma oTuera. OTUET JOHKEH COJIEPKaTh HA3BaHUE, 1IENIb PabOTHI, ONKMCAHUE X012 PabOTHI,
PHUCYHOK TIprOOpa IS MOJTyYeHUs METaHa, HAOJII0ICHNsI, YPaBHEHUS peaKIInid, MEXaHU3MBI,
BBIBO/IBI.
KoHnTpoJibHbIE BOpOCHI

1. Uro Takoe «HedemomeTpus» U «TypOugumetpus»? YTo o01iero u ueM oTJINYarTCs 3TH
METO/Ibl aHaIu3a’?

2. Kak BIUSIOT Ha MPaBUIBHOCTH PE3yJIbTATOB aHAIN3a CKOPOCTh M MOPSAIOK CMEIINBAHUS
pacTBopoB?

3. Ot uero 3aBUCUT BpeMs, TpeOyeMoe Ui MOIyYeHUS MaKCUMATbHOW MyTHOCTH?

4. Kak BiusgeT Ha MMPaBUJIBHOCTb PE3YyJbTAaTOB aHAIMW3a IPUCYTCTBUEC IMOCTOPOHHHUX
BELIECTB?

JlabopaTopHasi paGora
®oTomMeTpHYECKOE ONpeaeIeHre NOABUKHOIO (pochopa B mousax
®opma oruera. OTYET JOIKEH COEPKATh HA3BAHUE, LIENb PA0OThI, ONMCAaHHUE X0/
paboThl, pUCYHOK PpUOOpa JJIs MOTYUYEeHUsI MeTaHa, HaOJII0ICHHs, ypaBHEHUs peakLui,
MEXaHU3MBbI, BBIBOJIBI.
KoHnTpoJsbHbBIE BOPOCHI
1. Onumure ¢u3noNOrHYecKyto posib (ocdopa A pacTeHUH U METOJbl KOHTPOJS €ro
COJIEp/KaHus B IIOYBAX.
2. B xakom coctosiHuu pocop HaXO0AUTCS B OUBAX?
3. KakoBo cpennee coaepxanue gocgopa B nounax?

JlabopaTopHasi padora
Pedpakromerpuyeckoe onpeaesieHue coaepkaHust OpoMuia Kajusi B pacTeope

®opma oTyera. OTUET JOIDKEH CO/IEpKATh Ha3BaHUE, LIeNb PadOThI, ONMCAaHUE X0/1a
paboThl, pUCYHOK MPUOOpPaA ISl MOTYUYEHHs] MeTaHa, HAOIIOACHUSI, YPaBHEHUS PEaKIIHiA,
MEXAHU3MBI, BBIBOJIBI.

KoHnTpoJbHbIE BONIPOCHI
1. Ha yem ocHOBaH pedpakToMeTpUyeCcKHii MeTo ] aHanuza?
2. NocTrouHcTBa U 007aCTU MPUMEHEHUS pePpakTOMETpUn?
3. Kakumu crioco6aMu npoBOAAT pedpakToMeTpudeckuii aHamu3?
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4. AGCOIOTHBIN M OTHOCUTEBHBIA IMOKA3aTEIHN PEITOMIICHHS.

JlabopaTopHasi padora
OnTuyeckue MeToAbl AaHATU3A
KonTposbHbIe BONPOCHI
1. OnTudeckue Meroabl ananu3a. Kinaccudukaius onTH4ecKuX METOI0B aHAU3a.
2. MouiekynsipHbIi ClIeKTpaJibHBIN aHaau3. OCHOBHOW 3aKOH CBETOMOTJIONIECHHUS.
3. Konopumerpus. MeToabl KOTOpUMETPUH.
4. ®otokonopuMeTpus. MeTo rpayupoOBOYHOTO rpaduka.

CIIUCOK PEKOMEHAYEMBbIX TEM KYPCOBBIX PABOT

1. TlepMaHraHaTOMETpUYECKOE OINpEACIEHUE MAacCOBOM KOHIEHTPALMU IEPEKUCU
BOJIOpOAA.

2. Kommiekconomerpuueckoe onpeneneHue maccel ceunia (I1) B pactope.

3. Pa3nenenne kKaTHOHOB METOZOM HOHOOOMEHHOU XpoMaTorpadpu.

4. ®oToOMETpUYECKOE OMPEEICHUE MapraHiia U XpoMa IIpU UX COBMECTHOM MPUCYTCTBUHU.

5. NonooOMeHHOE pa3iesieHue xKele3a U MeIH U MX (POTOMETPHUECKOE OIIpEICIICHUE.

6. ®oTOMETPUYECKOE OMPEIEICHNE JUXPOMAT- U TIEPMaHTaHAT-UOHOB IIPH UX COBMECTHOM
NPUCYTCTBUH B PacTBOPE.

7. OnpeneneHue KeCcTKOCTH BOJBI.

8. Onpenenenne OKUCIIEMOCTH BOJIBI.

9. Onpenenenre aMMOHHIHBIX HOHOB U aMMHUAKa.

10. Onpenenenrne aHUOHHOTO COCTaBa CTOYHbBIX BOJI.

11. BonsTamnepomerpuyeckoe onpeaenenne TM B mpoiyKTax MUTaHUSI.

BOIIPOCHI K 3AYETY
KauecTBeHHBIH aHAJIU3
1. 3akoH aeicTByrOMUX Macc. XMMHUYECKOE paBHOBECHE.
2. IlporonuTHyeckast TeOpUs KUCIOT U OCHOBAHUH.
3. KHCIIOTHO-OCHOBHBIE CBOMCTBA pacTBOPUTENEH.
4. KoncTaHTa nucconuanuu caadoro dJIeKTPOIUTA.
5. CusbHbIE 2NIEKTPOIUTHI B pacTBopax. KoappuimeHTs ak THBHOCTH U HOHHAS CHIIA.
6. MonHoe nmpou3BeieHNE BOJIBI.
7. BpluncieHue KOHLEHTPALUU BOAOPOAHBIX HOHOB U pH B BOJHBIX pacTBOpax KUCIOT U
OCHOBaHHI.
8. JlelicTBUE OJTHOMMEHHBIX HOHOB. byepHble cUCTEMBI U UX IPUMEHEHHE B XUMHYECKOM
aHajmu3e.
9. I'mpponus coneit. Crenens ruaponusa. Koncranra ruaponusza.llpumenenue ruaponuza
B aHaJIM3E.
10. OOmiast xapakTepuCTHUKa KOMIUIEKCHBIX coeIMHEeHUH. [I[puMeHeHne KOMITIIEKCHBIX
COEIMHEHNH B XMMHUIECKOM aHaJIH3e.

11. Oxwucnenne-BocCTaHOBIEHNE KaK OOMEH 31eKTPOHOB. OKHCIUTEIBHO-
BOCCTaHOBUTENBbHBIE NOTEHIMANIBL. Y paBHEHHEe HepHcTa.

12. OxucneHne-BOCCTaHOBICHUE B XMMUYECKOM aHAIINA3E.

13. IIpousBeneHue pacTBOPUMOCTH.

14. YcaoBus ocaxkeHUs CaIkOB (KPUCTAJUTMUECKUX, aMOP(HBIX).

15. Vcaosus pacTBOpeHHUs OCaTKOB.

16. DkctparupoBaHue, CyOnuMaIus, IUCTHIUISANNS U UX TPUMEHEHUE B XHMHUYECKOM
aHaJIN3e.

17. Knaccudukauuu KaTHOHOB U MPU3HAKH, Ha KOTOPBIX OHU OCHOBAHBI.
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18. KauectBeHnHbit aHanu3. OCOOCHHOCTH aHATUTHICCKUX PEAKITUN U CITIOCOOBI UX
BBITIOJTHEHMSL.

19. TpeGoBaHMs K aHAIUTUYECKUM PEAKLUAM, UX YyBCTBUTEIbHOCTb U CEIEKTUBHOCTD.

[TonsiTHEe 006 AHAMTHYECKUX CUTHAIAX U AHATUTHYECKUX PEAKLIUAX.

21. JIpoOHBIN U CHCTEeMAaTUYECKUI aHAIIN3.

22. AHanuTHYECKHE IPyNIbl KATHOHOB.

23. AHaJIUTUYECKHUE TPYIIbl aHUOHOB.

24. Makpo-, HOJlyMHKpPO-, MUKPO - U YJIbTPAMUKpOAHAIIU3.

25. BrInoIHEHHE oTepaluii B OJIyMHUKPOaHau3e (HarpeBaHue, OCaXKIeHUE,
HEHTPUPYTHPOBaHUE, TPOOA HA MOJHOTY OCAXKICHHUS, TIEpEHECEHNE LIEHTPU(YTraTa B IPYTryIO
npoOUPKY, IPOMBIBAaHHE OCAJIKa, PACTBOPEHUE OCAJIKA, BBIIAPUBAHUE OCAKA, IPOKAJIMBAHUE).
MHUKPOKPHUCTAIIIOCKOIHS.

26. Xumuueckas 1nocyja u npudbopsl, IpUMEHseMble B XUMUUECKOM aHaJIU3e.

KonuyecTBeHHbI aHAIM3

27. 3anayu KOJIMYECTBEHHOTO aHAIM3a.

28. KonuyecTBeHHBIN aHAIM3 U KOHTPOJIb 3arPsI3HEHHOCTH SKOJIOTMYECKUX OOHEKTOB.

29. CoBpeMeHHast KilacCU(UKaLKs METO0B KOJUUECTBEHHOTO aHAJIN3A.

30. TouHOCTb aHATUTUUECKUX OIpeneraeHui. Buapl ommooxk.

31. CymHocTh TpaBUMETPUYECKOT0 aHaIM3a, 001acTh €ro MPUMEHEHHUSL.

32. IloaroroBka BemecTBa K KOJMUYECTBEHHOMY aHau3y (0TOOp cpeaHel mpoOsl
KBAapTOBAaHUEM, MIEPEKPUCTAILIIN3ALMS, BEIOOp BETMUMHBI HABECKH, PACTBOPEHHE aHAIU3UPYEMOTO
BCILIECTBA).

33. OcaxnaeHue — BayKHEWIIas onepalys rpaBUMETPUUYECKOro aHanuza. Ocaxaaemas
dbopma, rpaBuMeTprudecKas popma. Y CIOBHS OCAKICHUS KPUCTALTHICCKHX U aMOPPHBIX
BEIIIECTB.

34. ®unbrpoBanue. Bunsl 6e3300pHIX GuiabTpoB. Texauka GuabTpoBanus.

35. CoocaxaeHue (OKKII03MsL, H30MOP(PHOE COOCAKICHUE U COOCAXKICHHE C
o0Opa3oBaHMEM XUMHUYECKUX coenHeHui). [IpoMbiBaHue ocazika (IpoMbIBaHUE pa30aBICHHBIM
pPacTBOPOM OCATUTENS], PACTBOPOM JIEKTPOIUTA-KOATYJISTHTA, IUCTHIIMPOBAHHON BOJI0M)

36. BricymmBanue ocaaka (000py10BaHUE, METOINKA).

37. IlpoxanuBanue ocajka (0e3 otaeneHus GUIbTpa, ¢ OTAEICHUEM QUIBTPA).

38. MuHepanuzainus HEOPraHMYECKUX BEIIECTB («MOKpas» U «cyxas»). Meton
Ksenppains, meton Jlennxe, meron Kapuyca.

39. TlpuHIMO TUTPUMETPUUYECKOTO aHATN3a, 00JIaCTh €ro MPUMEHEHHS.

40. Crioco6bl BeIpaKeHHs KOHIIEHTPALMU paCTBOPOB (MOJISIpHAsl KOHIIEHTPAIUS
HKBUBAJICHTA).

41. Mertoasl TATPUMETPUUYECKOTO AHATIN3A.

42. CranaapTHbIE U CTaHIAPTU3UPOBAHHBIE PACTBOPHI.

43. CymHOCTb KMCIIOTHO-OCHOBHOI'O TUTPOBaHUA. THAMKATOPBI.

44. Kpussle TuTpoBaHus. BeiOop nunankaTopa.

45. Ilopsaok TUTPOBAHUS.

46. Metoabl TUTpOBaHUS (KMCIOTHO-OCHOBHOE, OCaIUTENIbHOE, PEIOKC-METO IbI( MU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE), KYJIOHOMETPUYIECKOE, KOHAYKTOMETPUIECKOE TUTPOBAHU).

BOITPOCHI JJIAA NIOAI'OTOBKH K DK3AMEHY
KauecTBeHHBIH aHAIU3
1. TIlpemmer, 3agaud U METOABl COBPEMEHHOW aHanmuTUYecKoW xumuu. OOmactu
HCIOJIL30BAHUSA aHATUTHYECKON XUMHH.
2. EpuHMnBl KOMMYecTBa BEIIECTBA U CIOCOOBI BHIPAXKEHHUS KOHIIGHTpamuii. Bribop
MeToja aHaim3a (coaepaHWe KOMIIOHEHTa, W30MpPaTeTbHOCTh, TOYHOCThH, HKCIPECCHOCTH,
CTOMMOCTD H T.]I.).
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3. AHanuTHYeCKHe TPU3HAKKM BEIIECTB M  AHAIUTUYECKUE  peakuuu. THUIbl
AQHAJUTUYECKUX PEAKLUN.

4. XapakTepucThKa 4YYyBCTBUTEIBHOCTH aHAIUTHYeCKuX peakiuil. Kiaccudukanus
PEaKTUBOB 110 YUCTOTE.

5. AHanuTHueckue KiaccHU(PHUKAMU KaTHOHOB I10 IpyHmaM U NepUoauYecKas cUcTeMa
J.N. Menneneesa.

6. Cucrematuueckuii W JpoOHBIA XOJA aHAIMW3a KHUCIOTHO-IIEJIOYHBIM METOAOM Ha
IIpUMEpE CMECH KaTUOHOB MJIM aHHOHOB.

7. Otbop mnpoO Tra30B, KUAKOCTEH, TBEpPAbIX BelleCTB ais aHanuza. [lotepu u
3arps3HeHus npu npodootdope. Xpanenue mpoosl. [loaroroBka npoOsl K aHATIHU3Y.

8. TlomroroBka mpoObl k aHanmu3y. Boma B mpobax. BeicymmBanme. PasnoxeHue
oOpasuoB. IlepeBenenne mpoObl B pactBop. PactBopenme. TepMmuyeckoe pasiokKeHHUE.
CmuiaBienue.

9. 3akon coxpanenus sueprun. Ternobie 3¢ dexTsl. 3akon ['ecca.

10. Durpomnus. CtanaapTHRIE TEPMOAMHAMUYECKUE CBOMCTBA U XMMHUECKOE CPOJICTBO.

11. ConbBaranuss woHOB. CuiibHbIE U cia0ble AJIGKTPONUTHL JlMAneKTpudeckas
MIPOHUIIAEMOCTH PACTBOPOB.

12. Vder anekrpocTatndeckux B3aumoieicTBuil. KoadhumreHTsr akTHBHOCTH.

13. HNonnas cuma pactBopa. BnusHue HOHHOM Ccuibl pacTBopa Ha KodhduuueHt
AKTHUBHOCTH.

14. 3akoH neicTByrOmMX Macc. TepMoaMHAMUYECKUE U KOHIEHTPALMOHHBIE KOHCTAHTHI
paBHOBECHS.

15. BnusiHue MOHHOM CHJIBI HA KOHCTAHTY PaBHOBECHS.

16. YpaBHeHHe MaTepuaIbHOTO OanaHca. o — Ko duuueHT (MoJsipHas oJisi). Y CIIOBHAs
KOHCTaHTa PaBHOBECHSI.

17. TlportonuTuueckas Teopus KHUCIOT W OcHOBaHuil bpencrema-Jloypu. DnexkTpoHHas
teopus JIptouca. Teopus Ycanosuya.

18. IIporonmuTHueckoe paBHOBecHe B Bojae.pH BOIHBIX pPacTBOPOB CHIIBHBIX KHCIOT U
OCHOBAaHMH.

19. I'paduyeckoe  ommcaHue  paBHOBeCH.  PachpenenuTeNlbHBIE — TUArpaMMBbIL.
KoHueHTpanmoHHO-0rapuMu4ecKue JuarpaMMBl.
20. KucioTHO-OCHOBHBIE CBOWCTBa pacTBopuUTEIEH. Husenupyrommii "

T depeHmpyonuil 3¢ hexTsl pacTBOpUTENEH.

21. KoncraHTa KUCIOTHOCTH U pH pacTBOpOB ClIaObIX KUCIOT.

22. KoHcraHTa 0OCHOBHOCTH U pH pacTBOpOB Cl1aObIX OCHOBaHMH.

23. PactBop amdonmura.

24. TeopeTrnueckue OCHOBBI I'MIpOIM3a. BapuaHThl B3auMoeCTBUS COIM € BOJOH.

25. KoncranTa rujponmsa, CTerneHb rujaponusa, pH pacTBopa coyin conepikamieii KaTHOH
C1ab0ro OCHOBAHMSI.

26. KoncraHTa rujponmsa, cTeneHb Tuapoiu3a, pH pactBopa comu coneprxaiieil aHHOH
c1a0oi KUCIIOTHI.

27. Koncranrta rumponmsa u pH pactBopa conmu coiepskaiieid aHuoH C1a0ol KHUCIOTHI U
KaTHOH CJIab0ro OCHOBAHUS.

28. ®daxTophkl, BIUIIONINE HA CTEIICHb THIPOJIN3a H CIIOCOOBI PEryIMpPOBAaHUS THIAPOIIH3A.
[TpuMeHeHne THAPOIN3a B KAUECTBEHHOM aHAIIN3E.

29. Ompenenenne OydepHoro pactBopa. Tumsr OydepHbix cucreM. Mexanusm OydepHoro
JIEHUCTBHS.

30. Beruucnienue pH OydepHbIX pacTBOpOB.

31. Bydepnas emxocts. O6nacts OydeprupoBaHus.

32. TepMmoamHaAMHYECKOE M YCIOBHOE IMPOU3BEACHUE PACTBOPHMOCTH.

33. CBs3b NPOU3BEICHHS PACTBOPUMOCTH C PACTBOPUMOCTBIO.
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34. TlpousBeneHne pacTBOPUMOCTH M M3MEHEHHE CTaHIApTHOW 3Hepruu ['mbOca mpu
pPacTBOPEHMH.

35. ComneBoii 3pdexr.

36. YcnoBue BeInazeHue ocaaka. JpodHoe ocaxaeHue.

37. IlepeBol OTHUX MaJIOPACTBOPUMBIX IJIEKTPOJIUTOB B IPyTHE.

38. BausiHMe pa3nuyuHBIX (PAKTOPOB HA MOTHOTY OCAXKIEHUS OCAIKOB M UX PACTBOPUMOCTh
(BMsSHUE KHCIOT, KOMIUIEKCOOOpa30BaHMs, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX — PEAKIIH,
pacTBOpUTEIS, TEMIIEPATYPHI).

39. OKHMCIUTETbHO-BOCCTAHOBHUTENIbHBIA  MmoTeHnuan.  CTaHmapTHBIM  BOAOPOJIHBIN
AIIEKTPONI.

40. VYpasaenue Hepacra. @opMallbHBIN IEKTPOIHBIN OTCHIIHAIL.

41. KoHcTaHTBI paBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUMI.

42. Bnusnue pH Ha OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIN MOTEHIUAL.

43. BnusiHEE KOMILJIEKCOOOPa30BaHUS Ha OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN MTOTSHIINAL.

44. BnusHue 00pa3oBaHUS MaJOPACTBOPUMBIX  COCJUHEHHH Ha  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIN OTEHIUAIL.

45. KowmrekcHble COeIMHEHUSI UX COCTaB U CTPOEHUE.

46. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX coeanHeHui. CTyneHdyaTble peakiuu
o0Opa3oBaHus KoMIIekcoB. KoHCTaHTa HECTOMKOCTH M KOHCTaHTa YCTOWYMBOCTH.

47. YcioBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMIIJIEKCHBIX COCAMHEHUH.

48. ®akTopbl, BIUAIOIIME HAa YCTOMYMBOCTh KOMIUIEKCOB. [Ipupoja LEHTpalbHOTO U
JTOoHOpHBIX aromoB (mpunuui XKMKO).

49. Iluknnuyeckue (XeJaTHBIC) COSTUHEHUS. XeIaTHbIN 3P eKT.

50. 3HaueHue KOMIUICKCHBIX COCAMHEHWH B aHanm3e (MacKMpOBKa, JEMacKHUpPOBKA,
PEaKIUU OTKPBITHS).

Konu4yecTBeHHbI aHAIN3

1. IlpaBWJIBHOCT M BOCHPOU3BOJUMOCTH PE3YJbTATOB KOJUYECTBEHHOIO aHaIU3a.
Knaccugukarus onmmbok KOIMYECTBEHHOIO aHaIN3a, CIOCOObI UX BBISBICHUS.

2. Craructuueckass o0pabOTKa W TPEJACTABICHHE pPE3yJIbTATOB KOJIMYECTBEHHOTO
aHanmu3a (cpeaHee apudMeTHUecKoe, OTKIOHEHHWE OT CpeIHero, JUCIepCcHs, CTaHAapTHOE
OTKJIOHEHHE, TOBEPUTENIbHBIN HHTEPBAJ CPEIHET0, OMYIIMPUHA JOBEPUTEIBHOIO HHTEPBAJa).

3. HopmanbHoe pacnpezaeneHue. t — pacpeaeaeHue.

4. OOHapyxeHHe NMpoMaxoB. MeTposioruueckas XapakTepUCTUKa METOJIOB aHalu3a o
IIPABWJIBHOCTH U BOCIIPOM3BOANMOCTH.

5. CymHocTs rpaBUMeTpUYecKoro ananuza. OcaxnaeMas M rpaBUMeTpuyeckas (Gpopmsl
ocazka. Beibop ocaguressi, HeopraHu4eckue 1 opranndeckue ocaaurenu. OO0Ias oleHka MeToa.

6. TpebGoBanus K ocajkaM W TpaBUMeTpHUecKor Gopme. Pacder maccel aHamM3upyemoit
npoObl 1 00beMa (Macchl) ocaauTens. I paBuMeTpudeckuii pakrop.

7. MexaHusm o0pa3oBaHusi TBepAOM (a3pl — Teopus KpUCTAIM3ALUU. Y CIOBUS
noJrydeHus ocajgka. OcaxkJieHue U3 TOMOTE€HHBIX PaCTBOPOB.

8. 3arpssHeHme oOcaaka: BHABl COOCWKAEHUS, 3aKOHOMEPHOCTH aacopOIuu Ha
aMOp(HBIX 0cajKaX, 3aKOHOMEPHOCTH COOCAXK/IEHHUS Ha KPUCTAIITMYECKUX OCAIKaX.

9. CymHOCTh THTpUMETpHUYECKOTO aHanmmu3a. CrocoOBl MPHUTOTOBICHUS THUTPOBAHHBIX
(cTaHIapTHBIX) PACTBOPOB.

10. TIpmembl U METOABI TUTPOBAHMSL.

11. MuaukaTtopsl. UHAMKATOPEI KUCIOTHO-OCHOBHOTO TUTPOBaHUs. Teopus HHANKATOPOB.

12. WurepBan pH u3meHeHus okpacku nHAUKATOpoB. [Tokazarens TutpoBanus pT.

13. PaGoume pacTBOpel B METOJaX KHCIOTHO-OCHOBHOTO THTpoBaHus. Kpusbie
TUTPOBAHUS.

14. MHaukaToOpHbIE MOTPEIIHOCTH TUTPOBaHMUA. BogopoaHas M THApOKCHIIbHAS OLIMOKH
TUTPOBAHUS.
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15. KucnortHas u menoyHas ommOKH TUTPOBAHUS.

16. KpuBble ocagutenabHOro TuTpoBanus. [lorpemHocTu THTpoBaHUS.

17. CnocoObl ¢UKCHUpOBaHHUS KOHEYHOM TOYKH TUTPOBAHUS B apreHTOMETPHH (METOJIbI
Mopa, @opabsrapaa, Pasinca, ['eit-Jlroccaxa).

18. KpuBas KOMIUIEKCOHOMEeTpHUecKkoro TutpoBanus noHoB Cd?* DJITA B mpucyTCTBHH
aMMHua4HOTO Oy(hepHOro pacTBopa.

19. MeramnoxpoMuble UHAUKATOPbl. CriocOOBI MPOBEIEHUS] KOMILIEKCOHOMETPUYECKOTO
TUTPOBAHUS.

20. YcnoBus mNpOBENEHMS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUA. Penokc-
WH/INKATOPBI.

21. MetoJbl OKUCINUTEIBHO-BOCCTAHOBUTEIBHOTO TUTpOoBaHMs. KpuBble TUTpOBaHUs Ha
nprMepe IepMaHTOHATOMETPHUH.

22. MonekynsapHo-aOcopOLMOHHBIE METOABI. AlIapaTypa NpUMeHseMas B KOJIOPUMETpUU
U CTIEKTPO(HOTOMETPHH.

23. 3akon byrepa-JlambepTa-bepa.

24. Momnsapusiit ko3¢ duirent noraoueHus. CreKkTpbl MOTIOMIEeHuUS.

25. BusyanpHass KoJOpuMeTpusi (METOABI: CTaHAAPTHBIX CEpPU, KOJIOPHUMETPUYECKOIO
TUTPOBAHMUS, YPAaBHUBAHUS, Pa30aBICHNS).

26. OCHOBHBIE METObl KOJOPUMETPUUYECKHX ONpEAETICHU: IPaJyupOBOYHOIO rpaduka,
MOJISIPHOTO KOA(PHUIMEHTA MOTIOMIEHUS, T00ABOK).

27. uddpepennmnanbras Goromerpusi. oromerprdeckoe U CEKTPOHOTOMETPUUECKOE
TUTPOBAHHE.

28. IlpuuuHbBl OTKJIOHEHUS OT 3akoHa byrepa-JlamOepra-bepa (BiusHHE HPOYHOCTH
KOMIUIEKCHBIX ~COEMHEHUN, TOCTOPOHHUX KOMIUIEKCOoOOpa3ytomux uoHoB, pH). 3akon
aJTUTUBHOCTH ONTUYECKUX MJIOTHOCTEH.

29. DNeKTpOMarHWTHOE U3JTy4YECHHUE U €ro B3auMo/ieiicTBrE C BeniecTBOM. OCHOBEI TEOpUHU
ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB.

30. Knaccudukamuss ONTHYECKUX METOAOB aHanmu3a. OCHOBHBIE Y3JIbl CHEKTPAIbHBIX
pUOOpPOB.

31. CrekTpaibHBIE TEPMEI.

32. VHTEHCUBHOCTH CNIEKTPAJIbHBIX TUHUNA. KaueCcTBEHHBIN CIEKTpaIbHbBIN aHAN3.

33. Konu4ecTBeHHBIH 1 MOITYKOJINIECTBEHHBIN CIIEKTPaIbHBIN aHAIN3.

34. ®otorpaduyeckue METOAbl KOJMYECTBEHHOTO CIHEKTPAJIBbHOIO aHaiM3a: Tpex
ATAJIOHOB, MTOCTOSTHHOTO TpaduKa MePEeBOTHOTO MHOKHTEISI, METO JOOABOK.

35. AToMHO-a0copOLMOHHBIN aHAIN3. DPOTOMETPUS IIIAMEHH.

36. Crextpsl moMuHectueHH. 3akoH Ctokca-Jlommers.

37. DHepreTyeckKMii M KBAaHTOBBIM  BBIXOJBl  JIIOMHHECHUEHIMH.  TyleHue
JFOMHHECIECHITHH.

38. KauecTBeHHbBI M KOJMUYECTBEHHBIH JIIOMUHECLUEHTHbIM aHanu3. Bo30OyxaeHue u
pETUCTpAIHs CIIEKTPOB IIPY XUMUYECKOM JTFIOMHHECIIECHTHOM aHaJIH3e.

39. Pedpakromerpus.

40. HutepdepomeTpus.

41. Tlonspumerpus.

42. PacmpeneneHue BemecTBa Mexay aByMms ¢aszamu. KoHcTaHTa M KO3 QUIMEHT
pactipenenenus. KoHcTanTa sKCTpaKIuu.

43. OCHOBHBIE KOJHMYECTBEHHBIC XAPAKTEPUCTHKH OSKCTPAKIMH (CTETIEHb W3BJIICUCHHUS,
(baxTop U3BIICUECHUS).

44, Knaccugukaius SKCTPAKIIMOHHBIX CHCTEM. DKCTPAKIIMOHHBIC XEIaTHBIE CHCTEMBI.

45. DnekTpoxXuMHUecKas sueiika.

46. VMHAWKAaTOPHBIN SJIEKTPO U SJEKTPOJ CPABHEHHS.

47. Ilpsmas u KOCBEHHasi MOTEHIIEOMETPHSL. Cxema  yCTaHOBKM  JJs
MOTEHIICOMETPHUIECKUX U3MEPEHHUH.
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48. OO0mas xapaKTepUCTHKA YJIEKTPOJUTUUECKOTO OCAXKICHUS B aHATU3E.

49. 3HavyeHue HANPSHKCHUS MPH SJICKTPOJIUTHUECKOM BBIACICHUN METAJIIOB. XUMHUECKas
Y KOHIICHTPAIMOHHAs MOJISIPU3aLHs, HAMIPSHKEHHUE PA3JIOKEHHs] U TIepEeHAIPSHKEHHUE.

50. DnekTporpaBUMETpUUECKOE pa3zeieHne. BHyTpeHHU 31eKTpoms.

51. 3akonsl @apazes. YcioBUs MPOBEIEHUS NPSIMbBIX U KOCBEHHBIX KYJIOHOMETPUUYECKUX
onpexneneHui. Kyinonomepsl.

52. Ilpsmas xynoHomerpus. Kynmonomerpuueckoe TUTPOBaHUE.

53. Knaccuueckas — mossiporpadusi.  YpaBHEHHE — MOJSAPOrpapuuecKod  BOJHBI.
XapakTepuCTUKA TTOJISIPOTPAMMBI.
54. Cxema noJsiporpaduueckont YCTaHOBKH. [Ipsmas noJsiporpadusi.

Huddepennmanbras noasporpadus.

55. KonuuecTBeHHBIH monsiporpaduyueckuii aHaiu3 (METOIbI TPalyMpOBOYHOTO Ipaduka,
CTaHJAPTHBIX PaCTBOPOB, 100aBOK). AMIIEPOMETPUYECKOE TUTPOBAHHE

56. MeTo1 H”HBEpCHOHHASIBOIBTAMIIEPOMETPHUH.

57. Konnykromerpusi. (Cxema  yCTaHOBKM  JUISL  ONPEHENCHHUS  JIEKTPUUECKOU
IIPOBOAMMOCTH.

58. Ilpsmas kongykromerpus. KoHIykTOMETpHUeCcKOe TUTPOBaHUE.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT M, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudopmanuonHbie TeXHOJOTHM — 00yUYEHHE B 3JIEKTPOHHOI 00pa3oBaTeIbHOU cpene ¢
[EeNbI0 pacHIMpeHUsl JOCTyma K oO0pa3oBaTelbHBIM pecypcaM, YBEITWYEHHsS KOHTAKTHOTO
B3aMMOJICHCTBUS C IpernojaBaTesieM, MOCTPOEHUS WHAMBHUAYAIbHBIX TPAEKTOPHUI MOATOTOBKH,
00BEKTUBHOTO KOHTPOJII U MOHUTOPUHTA 3HAHUI CTYJICHTOB.

B  oOpasoBarenpbHOM mpomecce IO  AWCHUIUIMHE — WCHOJNB3YIOTCA  CIEIYIOIINE
WH(OPMAaLIMOHHBIE TEXHOJOTHH, SBISIOUIUECS KOMIIOHEHTaAMH JDJIEKTPOHHOW HHGOPMAIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

o Odummanshsrii caiit BI'TTY;

e Cucrema snexktponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCTHpPOBaHMsSI Ha OCHOBE €QUMHOro mnopraia «MHTepHeT-TECTUpOBaHHUS B
chepe oOpazoBaHUST WWW.i-exam.ruy;

e (Cucrema «Aururmuiaruat.BY3y;

e DIJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKIACHUE JIEKIIUN U TPAKTUYECKHUX 3AHITHIM.

8 OCOBEHHOCTU U3YYEHUA JUCHUIIJINHBI THBAJINJAMMU U JIMIMAMMHU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31O0POBbsA

IIpu oOyueHMM JUIl C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS IPUMEHSIOTCS
aJlanTUBHbIE 00pA30BaTEJIbHBIE TEXHOJOIMM B COOTBETCTBUU C YCJIOBMSIMM, H3JIO0XKEHHBIMU B
pazznene «OcoOeHHOCTH peanu3anuu o0pa3oBaTENbHONW MPOTrpaMMBbl JUIsl MHBAIMIOB U JIMIl C
OTpaHUYEHHBIMH  BO3MOXKHOCTSIMM ~ 3[I0pPOBBSI» OCHOBHOM  0Opa3oBaTeIbHOM  MPOrpaMMbl
(MCTONBb30BaHKE CIELUANBHBIX YYEOHBIX MOCOOMH U AMJAKTHUECKUX MaTepHalIOB, CHEIMAIbHBIX
TEXHUYECKUX CpEICTB OOy4eHHs KOJUIEKTUBHOTO M  HMHIMBHUIYaJbHOTO  TOJb30BaHUS,
IpeJI0CTaBlIEHNE YCIyT acCCUCTEHTa (TIOMOIIHHUKA), OKA3bIBAIOIIET0 00YYaOIMMCs HEOOXOAUMYIO
TEXHUUYECKYIO TOMOIIb U T. I1.) C Y4ETOM HHIUBHIyaJIbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

Jns  oOywaromuxcss C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBBSL  IPEITyCMOTPEHBI
cnenyromue GopMbl OpraHU3aluy MeAarornyeckoro npouecca u KOHTPOJIs 3HaHUM:

- U1 CIaOOBUASAIIMX:

obecrieunBaeTCsl HHANBUIYATbHOE paBHOMEpHOE ocBenieHne He meHee 300 Jokc;

66



JUIL  BBIMOJIHEHHS KOHTPOJIBHBIX 33/IaHMH  TNpH  HEOOXOAMMOCTH  NPEJOCTABIISIETCS
YBEJIMUHBAIOILIEE YCTPOMCTBO;

3a7aHus JUIS BBIOJIHEHMS, a TAKXKe WHCTPYKLUUH O TMOPSJIKE BBINOJIHEHHS KOHTPOJIBHBIX
3a7iaHuil OPOPMIISIFOTCS yBEIMUSHHBIM 1pudToM (pasmep 16-20);

- IS TITyXUX M CIa0OCIBIIIAIINX

o0ecrieynBaeTcsl HAIWYKME 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJJIEKTUBHOTO IOJIb30BAHUS,
Opyu  HEOOXOAMMOCTH  OOy4aroImMMCsl IPEJOCTABISIETCSl 3BYKOYCHJIMBAIOIIAs — armaparypa
WH/IMBUYaJIBHOTO MOJIb30BaHMUS;

- JUIS JML C TSDKEJIBIMU HapyIICHUSAMH PEYH, TIyXUX, CIA0OCIBIIAINX BCE KOHTPOJIBHBIC
3aJJaHHs 10 KEJIAHUIO MOTYT IIPOBOIUTHCS B MUCBMEHHOMN (hopMe.

OCHOBHOI (OpPMOI OpraHU3alMU MEeJaroruueckoro mpouecca SBISETCS MHTEIPUPOBAHHOE
o0yueHHe WHBAJIMIOB, T.€. BCE OOydYalOIIMECs YYarcs B CMEIIAHHBIX TPYIIaxX, HMEIOT
BO3MOKHOCTH ITOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMH, JIETYe alallTUPYIOTCS B COLIMYME.

9 CIIMCOK JIMTEPATYPbI H UTHOOPMALIMOHHbIX PECYPCOB

9.1 JIutepatypa
OcHoBHasi iMTEpaTypa

1. OcHoBbl aHanutuyeckoit xumuu. B 2 1. T. 1 :yuel.m1s cTya. yUpeKACHUM BBICII.
npod. obpazosanus / [T.A. bonbmoa u nap.] ; mox pea. FO.A. 3omoroBa. — 5e usn., crep. — M.
:M3naTensckuii neHTp «Axkanemus», 2002. — 384 ¢. (33 3k3)

2. OcHoBbl ananuTHyeckord xumun. B 2 1. T. 2 : yue®. 115 cTyn. yUpeKIeHUN BBICIIL
npod. obpazoBanus / [T.A. bonbmosa u nap.] ; nox pea. FO.A. 3onorosa. — 5e uzn., crep. — M.
:N3narensckuil neHTp «Axkaagemus», 2002. — 494 c. (34 sk3)

JonoJHUuTEIbHAA JTUTEPATYpPa

1. Ananmutrueckas xumus. JlaGopaTopHblii mpakTukyM : ydeO.mocoOue st By3oB / B.
I1. Bacunbes, P. I1. Mopo3osa, JI. A. Kouepruna; nox pen. B. I1. BacunseBa. — 3-e usm., crep. —
M. : Ipoda, 2006. — 414 c. (29 5k3)

2. AHamuTHYeCcKas XUMUs : Y4eOHUK 1 cTya. By3oB. B 2 ku. / B. I1. BacunweB. —5-¢ u3g,.,
crep. — M. : lpoda.Kn.1 : Tutpumerpudeckue u rpaBUMETpudeckuil Mmeto el ananmsa. — 2005. —
438 c. (28 7k3)

3. Ananutuyeckas XuMus: yueOHUK Juid cTyn. By3oB / B. II. BacunbeB. — 4-e u3g., crep. —
M. : [Ipocemienue, 2004. Ku.2 : ®uznko-xumudeckre MeTo bl ananmn3a. — 383 c. (28 sk3)

4. XaputoHos, FO.A. Ananutnueckast xumus (aHanutuka).B 2 ku./ 10. A. Xapuronos. — M.:
Beicur. mik., 2001. — Ku. 1. O6une Teopetnueckne ocHoBbl. KauecTBeHHbll aHanu3. — 614 c. (29
IK3)

9.2 ba3bl JaHHBIX U MHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Amnanmutrueckas xumus B Poccun http://www.rusanalytchem.org

2. XuMuK:.ru http://mww.xumuk.ru

3. [IpodeccrnonanbHblii UHTEPHET-PECYPC, MOCBALICHHBIN aHAIUTUYECKOW XUMHUH, XUMUYE-
CKOMY aHanu3y u Metpoioruu http://www.anchem.ru/

4. CaiT o poccuiickoii aHamuTHueckoi xumuu B Mutepuere. http://www.rusanalytchem.org
5. IMopTan HayuHO# 3nekTpoHHO# 6rbroTeku http://elibrary.ru/defaultx.asp

9.3 DJIeKTPOHHO-0MOINOTEYHBIE PeCyPChI

1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. DBC «IOpaiit» https://urait.ru
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10 MATEPUHAJIBHO-TEXHUYECKAS BA3A
JUis mpoBeACHMs 3aHATUN JIGKIMOHHOTO THWIA, TPYNIOBBIX M HHIUBUAYAIBHBIX

KOHCYJIbTAIMi, TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOM aTTECTAllMU MCIIOJIBb3YIOTCS ayAUTOPUH,
OCHAIIEHHBIC YUeOHON MeOenblo, ayJUTOPHOM JTOCKOHM, KOMIBIOTEPOM(paMHU) ¢ YCTAaHOBIIEHHBIM
JUICH3UOHHBIM  CHEIHATIM3UPOBAHHBIM IPOTPAMMHBIM  00€CleYeHHeM, KOMMYTAaTOpOM JJisi
BBIXOJa B  DJEKTPOHHO-OMOIMOTEUYHYI0 CHCTEMY W  DJIEKTPOHHYIO  HMH(OPMAIMOHHO-
obpaszoBarenbHyto cpexy bBITIY, MynbTUMEIMHHBIMA TMPOEKTOPAMH, IKCIIO3UIIMOHHBIMHU
9KpaHaMH, y4eOHO-HATJSIIHBIMUA TOCOOMSIMH (TabNMUIbl, MyJIbTHMEIUIHbBIE Tpe3eHTanun). s
MIPOBEJICHUS JIAOOPATOPHBIX 3aHATHI TaK)Ke UCIOIB3YETCS:
Ayn. 217 «A». JIabopaTopusi aHATUTHYECKOH XUMUH

e (Cron naboparopusiii 1-mect. (8 1IT.)

e (Cron nuchbMeHHBIN 1-MecT. (2 mT.)

e Cron npenogasatens (1 mr.)
Cryn (11 mr.)

e KomnpioTep € YCTaHOBJIGHHBIM JUIICH3MOHHBIM CIIELHUAIN3UPOBAHHBIM MPOrPaMMHBIM
obecrieyenuem (1 mT.)

e TIlIpunrep «Samsung» (1 mr.)

e 8 - noproBblit koMmyTaTop D-LinkK miist BbIX0O/1a B 3JICKTPOHHO-OMOIHMOTEYHYIO CUCTEMY U
AEKTPOHHYIO0 HH(DOPMAIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)

e Mynprumenuitnsiii npoekrop SHARP -10 X (1 mit.)
DKCNO3ULMOHHBIN AKpaH (HaBecHOM) (1 miT.)
Ananmuzatrop AHUOH-7051 (1 mt.)
Becor ananmutnaeckue VIBRA HT-84RCE (2 mir.)
KunkoctHas xpomarorpadudeckas cucTeMa ¢ KOHAYKTOMETPHYECKIM JeTEeKTHPOBAaHHEM
«JIxerxpom» (1 mmT.)
[Tpubop 11 mostydeHus 0co00 YUCTOM 1e0HN30BaHHOU BoAbI «Bomgoneit» (1 mrt.)
Kommuiekc annapatHo-porpaMMHbIi Ha 6a3e xpomatorpada «JIpuctamn 2000M» (1 mr.)
Konaykromerp «Anuon 4120» (1 wrT.)
Hacoc BakyymHbIii-komipeccop (munu) Portlab N86 KTE (1 mT.)
YcrpoiicTBo it GuIbTpanuu u aerasanuu pactBopoB AHO-1566 «Phenomenex» (1 mit.)
entpudyra nadoparopuas OITH-4 (¢ poropom) (1 miT.)
Becwt BJIP-200 (ananutuueckue) (2 mir.)
Becor BJIP-200I" (c rupsimu) (1 1mt.)
Becet EK-400H (9i1 sua u)(0,01r.) (1 mmt.)
Becoi Topcuonnsie BT-100 (Texuuueckue) (1 mrT.)
BrrTsokao# 30HT (1 1IT.)
Honomep N130 2M.1 (1 mT.)
Kommnekc Boasramnepomerpuueckuii CTA (1 mT.)
Mukpockorn MBC-10 (1 mirT.)
[Mkad cymuibHbIHI
Myddenbnas neus (IIM-8) (1 mt.)
AxBaauctusuiarop (A2-4-2M) (1 wr.)
Kommexkc npobonoarorosku «Tepmoc-akcnpece» TO 1 (1 mit.)
®oromerp KOK3KM (1 mir.)
[Tpo6ooTbopuast cucrema [13-1420 (1 mit.)
®dTtoporact nmpo6ooto. cuctema [13-1320 (1 miT.)
Llentpudyra (1 mr.)
Oxkcukatop (2 mir.)
[Mratus I — 01 «JIAB» (7 mT.)
MarnutHas memanka [1-2-6100 (1 mT.)
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e Kommekt «Apeomerp yueOHbIH» (1 1mT.)

e  VY4yeOHO-HAMIAJHBIE TIOCOOMS - CIaiibl, TAOIMILIbI, MyJIbTUMEAUHHBIE IPE3EHTALIUH 10
JUCLUIUINHE «AHATUTHYECKAs XUMUS»

o IlltatuBel A1 NpoOUPOK, HarpeBaTeIbHbIE IPUOOPHI, JTabopaToOpHas ocya

e XHMHUYECKHE PEaKTHBBI 110 TEMATUKE JIAOOPATOPHBIX padoT

CamocrosiTenbHasi paboTa CTYAEHTOB OpraHuU3yeTcs B ayIJUTOPHUSIX OCHAILICHHBIX
KOMITBIOTEPHON TEXHUKON C BBIXOJIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEay
By3a, B CIELHMAIU3UPOBAHHBIX JIA0OpATOPUSAX MO AUCLUUIUIMHE, a TaKXKe B 3ajlaX JOCTyNa B
JokaibHyO ceTb BI'TTY.

JlnneHsnoHHoe mporpaMMHoe o0ecrieueHre: ornepauoHHbIe cucTeMbl ceMericTBa Windows,
Linux; oducHbie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpaborunk: [Tanosa JI.II.., kaHaMIaT XUMHUYECKUX HAYK, JOIEHT Kapeapbl XUMHH.
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11 JIUCT UIBMEHEHUI Y TONMOJTHEHUM

Yr1Bepxkaenue usmenennit u gonoanedui B PII/1 nas peanmuzanuu B 2020/2021 yu. r.
PIIJ] obcyxneHa u ogobpena st peanmm3anuu B 2020/2021 y4. 1. Ha 3aceqanuu Kadeapbl
xuMuu (ipotokoa Ne 9 ot «11» utonst 2020 r.). B PII/] BHeceHbI cienyromye U3MEHEHUS U J10-

IIOJIHCHMUA

B pabouyto nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne uzmenenus: 1
Ne cTpaHuLIbl ¢ U3BMEHEHUEM: TUTYJIBHBIN JIUCT

Hckmrounts: MUHUCTEPCTBO HAYKU U
BBICILIETO OBPA30OBAHUSI
POCCHUIICKOU ®EJEPALINU

Bxmrounts: MUHUCTEPCTBO
[TPOCBEILEHUS POCCUICKOM
®EJIEPALIHN

YrBepxkaenue usmenennii B PILJ nois peanusanum B 2021/2022 yu. r.

PII/] nepecmoTpeHa, oOCyx)aeHa u ogoopeHa ms peanusanuu B 2021/2022 yuebHom romy
Ha 3acenanuu kadeapsl xumuu (mporokon Ne 7 ot 14 ampenst 2021 1.).

B pabouyro nmporpamMmy BHECEHBI CIICYIOIINE U3MEHEHUS U JOTIOJTHCHUS:

Ne uzmenenus: 2
Ne crpanuis! ¢ usmenenuem: 67

HckmrounTh:

Bxmrounts:

B nynkr 9.3:
OBC «tOpaiit» https://urait.ru/

PII/] nepecmotpena, obcyxaeHa u omodpena ans peanusanuu B 2021/2022 yyeGHOM romy
Ha 3acenannu Kadeapsl xumuu (mpotokod Ne 4 ot 29 nexabps 2021 r.).
B pabouyto mporpaMMy BHECEHBI CIICAYIONINE U3MEHEHUS U TOTIOTHEHHS:

Ne n3menenus: 3
Ne ctpanuis! ¢ usmMmeHenuem: 67

HckmrounTh:

Bxmrounts:

B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAYYHOIi HATIPABJIEHHOCTH NeJaroru4ecKoro
TexHonapka «Ksanropnym-28» um. C.B.
Jlankuna

e Jlocka l-anemeHTHas MenoBas MarHuTHas (1
IT.)

+ [lapra naGopaTopHasi C HaJJICTPOUKOM U BbI-
JBUKHBIM OJIOKOM (2 1IT.)

o [TucemeHHbIl cTOM (4 IT.)

» Crou MpUCTEHHBIN XUMU4ecKkuit (3 mrT.)

» Cron s npenonasaTens (yriaoBoil) mpaso-
ctopoHHui (1 mr.)

o Cremnax KHUXHBIHN, 12 sueek (1 mrT.)
 [lonka HaBecHas, Oexnast (1 mT.)

ITyd 80*80 (2 mmt.)

[Tyd 52*52 (2 wr.)

o JluBan TpéxmMecTHbIH (1 1mT.)

» Kpecno nns pykoBoaurens Jupext mitoc (1
1IT.)
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» Tymba c MoiiKol HaKJIATHOHN JIs1 KyXOHHOTO
rapauTypa (6emas) (2 mrT.)

 Kymnep Silver Arrow 130 (1 mrt.)

» HoytOyk (4 mt.)

¢ M®YV npunrep Brother DCP-L5500 (1 mit.)
e Amnmapar Kunmna (2 mr.)

» Crepunuzarop ais 1a60paTOPHOI OCYIbI
BO3MyIIHBIN (1 mIT.)

 JlaGopaTopHoe 0060pya0BaHKE 11O XUMUH (6
IIT.)

e MarnutHas memanka (1 mr.)

 Iludposas maboparopus mo xumuu «Releony
(6 mrT.)

o [udposas naboparopus no pusuke
«Releony (6 mrt.)

o [udposas naboparopust Mo OUOJIOTHHI
«Releony (6 mir.)

» VYuebGHO-uccnenoBarenbckas sadoparopus
OMOCHTHAJIOB M HEHPOTEXHOJOTHH (6 IIIT.)

e VYyebOnas 1a00paTopusi TOUHBIX U3MEPEHUN
(6 mT.)

¢ Mukpockon y4eOHbIi «IBpuKay (6 1mrT.)

YrBep:kaenue u3Mmenenuii u gonojHennii B PIIJL nus peanusanun B 2022/2023 yu. r.

PII/] nepecmoTpena, oOCyxkaeHa u ogoOpeHa s peanusanuu B 2022/2023 yaeOHOM romy
Ha 3aceanuu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTIOTHEHUS:

Ne usmenenus: 4

Ne ctpanuis! ¢ u3MeHeHuem: 67

13 nmyHkTa 9.3 UCKIIIOYUTD: B nyHKT 9.3 BKIIOUHTH:

1. Polpred.com O630p CMU/CripaBo4HuK 1. HayuHas snexkTpoHHast 6M0aroTexa
(http://polpred.com/news.) eLIBRARY.RU

2. BC «Jlans» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

PII/{ nepecmoTpena, o0cyxneHa u onodpena nuasi peanusanuu B 2022/2023 yyeOHOM
roay Ha 3acenannu kageapst xumuu (mporokosa Ne 1 ot 14 centsiops 2022 r.).
B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 5
Ne crpanuns! ¢ usmenenuem: 67

B Pa3znen 9 BHeceHbl M3MEHEHHUS B CIHUCOK JIUTEPATYpPbI, B 0a3bl JaHHBIX M WH(DOPMAIIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B  O3JEKTPOHHO-OMOMMOTEUHBIE pecypchl. YKazaHbl  CCBUIKH,
o0ecreynBaroIne JOCTYN O0YYaIOIMMCS K 3JIEKTPOHHBIM YYEOHBIM H3AaHUSM U AJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita DI'BOY BO «BI'TIY ».

YT1Bepxaenue usmeHeHuii u nonojHenuit B PIIJI s peanuzanuu B 2023/2024 yu. r.
PIIJI mepecmoTpena, obcyxaeHa u ogoOpena s peanmmsanuu B 2023/2024 yue6GHOM TOTY
Ha 3acefannu Kadeapsl XuMuu (mpotokosn Ne 9 ot 28 utons 2023 r.).
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YrBepxaeHue usmenenuid u gonoHenuii B PII/I nuas peanuzauuu B 2024/2025 yu. r.

PII/I nepecmoTpena, obcysxaeHa u ogodpeHa ais peanuzauuu B 2024/2025 yuyebHom romy
Ha 3acenanuu kadeapsl xumuu (mporokon Ne 8 ot 30 mas 2024 1.).

B paGouyto mporpamMmy BHECEHBI CIIEAYIONINE U3MEHEHHS U JOTOTHEHUS:

Ne u3menenuns: 6
No cTpanwmIel ¢ n3MeHeHHEM: 69

HckmrounTh: BxirounTs:

B nynxr 10: B nynkr 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBeHHOHAYYHON HANpaB-
JICHHOCTH IeJarornyeckoro rexnonapka « Ksanropumym»
um. C.B. JlankuHa

e Mukpockon ouonorudyeckuii Mukpomes 1

» Jlynsl pyuHsie

 Iludposas nabopatopus no xumuu ajs yuurens STEM

 Iudposas mabopaTopus M0 SKOJIOTHH IS PEATH3ALNUN CETH
HIKOJIBHOTO 3KO0JI0TH4YecKoro Monutopuara STEM

e Pobortorexnnueckuii komruiekc HAYPOBO «YMHas Teru-
na»

» Muxkponabopatopus 1151 XMMUYECKOTO SKCIIEPUMEHTA

* CTOJUK MOJBEMHBIN

» Hab6op peaktuBoB mis [ MA o xumun

 IIpubop /i nosy4eHus rajlou10aJIKaHOB U CII0KHBIX 3(u-
poB

e [Tyenka-¥Y/xum MUHH-IKCIIpEcC TabopaTopus yaeOHas

o KIID KOMIIEKT-IPAKTUKYM SKOJIOTUYECKUN

* Y4eOHO-1a00paTOPHBII KOMILIEKC «XHUMHSI B IIIKOJIE»

* HakoHeuHUKH

» broperka 25 mi.

» buonornueckas Mmukponadboparopus u T.J1.
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