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l.HeJ'Ib H 3aJa9Y4 OCBOCHHHA NUCIUIIJIMHBI



CO3/1aTh TEOPETUUECKYIO 0a3y U HAYYHBIX OCHOB IMTPAKTUYECKOTO TPUMEHEHHUS
Pa3JIMYHBIX AQHAJIUTUYECKUX METOJI0B npu OCYILIECTBJICHUU
npodeccCuoHaIbHOM TTOJITOTOBKHU;

chopMHpPOBAThH MPEACTABICHUS O XUMHUKE-aHAIUTHUKE KaK 0 mpodeccroHaie,
UCIIOJIb3YIOIIEM Habop Pa3IMYHBIX METOJI0B aHaian3a u
PYKOBOJICTBYIOIIMMCST OOOOIIEHHBIMU 3HAHUSIMU 1O XUMHUH, (QU3UKE H
MaTeMaTuKe, U TOHATUSA O CHEHU(PUYECKUX OCOOCHHOCTSIX MPUMEHEHUs
MPaKTUYECKON pabOThl aHATUTUKOB B YCJIOBHUSX MPOU3BOJCTBA, OCOOCHHO C
TOYKH 3PEHUS €€ BIUSHUS Ha OKPY>KAIOIIYIO CPEAy;

JaTh TMPEICTABICHUE O TEOPETUYECKUX OCHOBAaX, METOJOJOTHUH U
MPAKTUYECKOM BBITIOTHEHUH AaHATUTHYECKUX U3MEPEHUM.

B pesyabrare wu3ydyeHusi 0a30BOM YACTHM NUKJIA 00y4YarOIIMics

HOJIKECH
3HATb:

pOJIb M MECTO XHMMHMYECKOTO aHallu3a U aHAIIMTHYECKOH XMMHUU B CHCTEME
HayK, BJIaJICTh METPOJIOTMYECKUMH OCHOBAMH aHaJIN3a;

CYILIECTBO PEAKIIUHA U MPOIECCOB, UCIIOIb3YEMBIX B aHATUTUYECKON XUMHH,
MPUHINAIBI U O0JaCTH HCIIOJIb30BaHUS OCHOBHBIX METOJOB XHMHUYECKOTO
aHanu3a (XUMHYECKUX, (PU3UYECKUX );

TEOPHIO U MIPAKTUKY (PU3UKO-XUMHUUYECKIX METOI0B aHAJIN3a OPTaHUYECKHIX
¥ HEOPTaHUYECKUX COCTUHEHU;

OCOOCHHOCTH OOBEKTOB aHAJIM3a U BJIAJIETh METOI0JIOTHEHN BBIOOpa
METOJIOB aHaJIM3a, UMETh HaBBIKW WX IIPUMEHCHHS.

2 Mecro nucuuniannbl B crpykrype OIIOIT BO

Jucuumummaa "Anamutuyeckas xumus U ®XMA» B ydueoHoMm mane 18.03.01
XumMuyeckasi TexHosorusi BxoauT B buaok 1 06a3zoBo wactu b 1. b.16 u
MpernojiaeTcs CTyAEHTaM BTOpPOro Kypca B 3cemectpe. PabGowas mporpamma
coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO nanpasnenus 18.03.01
XuMuyeckass TexHosgorus. M3ydeHue mucuUIUIMHBI 0a3upyeTcss Ha MaTepuale,
PEAYyCMOTPEHHOM MPOrpaMMoOil o 0011l 1 HEOPTraHUYECKON XUMHUH.

N3ydeHne Teopuu U MPAKTUKU aHAJIN3a HEOPTraHUYECKUX OOBEKTOB OCHOBAHO Ha

MaTtepualie KypcoB 00Iel 1 HEOpraHnYeCKOU XUMUH.

3.TpeGoBaHus K pe3yJbTaTaM 0CBOEHHS TMCUUILIHHBI
[Tporecc M3ydeHusI AUCIUIIMHBI HAMpaBiIeH Ha (OPMHUPOBAHHE DIIEMEHTOB

cienyromux komnereHuuit B coorsercteuu ¢ ®I'OC BO:



a) Npo(ecCHOHANBbHBIX KOMIIETCHIIMM:
CIIOCOOHOCTBIO IUIAHUPOBaTh M MPOBOJAUTH (PU3MUECKHE H XHUMHYECKUE

AKCIIEPUMEHTBI, TPOBOIUTH 00paOOTKY UX PE3YIbTATOB M OLIEHUBATH MMOTPEIITHOCTH,
BBIJIBUIaTh TMIIOTE3bl U YCTAHABIUBATH I'PAHULBI UX IPUMEHEHUS, NPUMEHATH

MCTOJAbl MATCMATHYCCKOI'0 aHalin3a W MOACIMPOBAHHA, TEOpPeTUYeCKoro wu

3KCcnepumeHTanbHoro nccnenosanus (MK-16)

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOWCTB XUMHUYECKUX 3JIEMEHTOB,
COEIMHEHUH 1 MaTepuaoB Ha UX OCHOBE JUIsl PELIEHUs 3aa4 Npo¢decCUOHATbHON
nesirenpHOCTH (I1K-18);

TOTOBHOCTBIO U3y4aTh HAyUYHO-TEXHUUECKYIO0 HHPOPMAIMIO, OT€YECTBEHHBIM
1 3apyOekHbIi onbIT Mo TeMatuke uccienoBanus (I11K-20).

JlaHHbIE KOMIIETEHLMH CBSA3aHBI CO CJEAYIOIIMMH OOLIEKYIbTYPHBIMH,

oOmenpodeccuoHanbHBIMU U MPO(HEeCCHOHATBHBIMA KOMIIETCHIIUSMHU:
-CIIOCOOHOCTH K caMoopraHu3aiuu u camooopazosanuto (OK-7);

-CIOCOOHOCTh u TOTOBHOCTbH HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBI

€CTEeCTBEHHOHAYYHBIX JUCHUIUIMH B podeccuonanbHol aestensHocty (OITK-1);

-TOTOBHOCTh HCIIOJIb30BaTh 3HAHMUS O COBPEMEHHON (PU3MUECKON KapTUHE
MHPA, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUU BELIECTBA JJIS

NOHUMaHUs Mupa U siBiaeHuil npupoasl (OI1K-2);

-F'OTOBHOCTb HCIIOJb30BAaTb 3HAHHMA O CTPOCHHUHM BCIICCTBA, IPHUPOIC
XMMHUYECKON CBSI3H B pa3iIMYHBIX KJIaCCaX XHUMHUCCKUX COG,I[I/IHGHI/Iﬁ JIIsL
MMOHMMAaHUS CBOMCTB MaTcpuajioB M MCXAHM3MOB XHMMHUYCCKHX IIPOLCCCOB,

npoTrekaroumx B okpyxatouiem mupe (OIIK-3);

B pe3ynbrare ocBOCHUS TUCIUILUIMHBI O0yUYatOIMACS JODKEH:
1. 3HarTh:

" IICJIM U 3a1a4YU aHAJIMTUYECKOU XUMUHN, XUMHUYCCKOI'0O aHaJIn3a, ITyTH U
CITOCOOBI MX PCUICHUSA,

" POJIb M 3HAYCHHUC MCTOO0B QHAJIMTUYECKON XMMHUH B Hp&KTH‘I@CKOﬁ
ACATCIIBHOCTH,



OCHOBHBIE Pa3/ieyibl AHATUTUUYECKON XUMMHUH, XUMUUYECKOTO aHAJIN3a;
OCHOBHBI€ MTOHSTUS AaHATUTUYECKON XUMUH, aHATUTUYECKUE PEATEHTHI;
OCHOBHBI€ 3Talbl Pa3BUTUA AHATUTUUECKON XUMUH, €€ COBPEMEHHOE
COCTOSIHHUE;

CBSI3b AaHAITUTUYCCKUX CBOMCTB COCAUHCHUH C ITOJI0KEHUEM
COCTaBJISIIOIIMX MX AJIEMEHTOB B MEPUOINYECKON CUCTEME 2JIEMEHTOB
J..Menneneena;

MIPUMEHECHUE OCHOBHBIX IMOJIOKEHUN TEOPUU PACTBOPOB, YUCHUS O
XUMUYECKOM PaBHOBECHH, XUMUICCKON KHHETHKE, KaTallu3e, acoPOIIY B
QHAJUTUYECKOM XMMMU,

MIPUHIIUITBI KAYECTBEHHOTO aHAIM3a HEOPraHMYECKUX U OPraHUYECKUX
BCIILIECTB;

OCHOBBI METO/JIOB BBIJICJICHUS, PA3/ICIICHUS, KOHICHTPUPOBAHUSI BELIECTB;
OCHOBBI U UCIIOJI30BaHNE COBPEMEHHBIX XUMUYCCKHX, (DU3UUECKUX U
(U3UKO-XUMHUUECKHUX METOJO0B B KQUECTBEHHOM U KOJIMYECTBEHHOM
aHaJIn3e;

OCHOBBI MATEMATUYECKON CTATUCTUKHU IIPUMEHUTEIIBHO K OLICHKE
MPaBUJILHOCTHU U BOCIPOU3BOAUMOCTH PE3YJIHTATOB KOJIUYECTBEHHOTO
aHaJIn3a;

OCHOBHBI€ JINTEPATYPHBIE HCTOYHUKHU U CIIPABOYHYIO JINTEPATYPY IO
aHAJTUTUYECKOM XUMUHU.

2. YMeTh:

CaMOCTOSTENIbHO padoTaTh ¢ y4eOHOM U CIPAaBOYHOM JINTEPATYpPOH 110
QHAJUTUYECKOM XMMMU;

0oTOUpaTh CPEIHIO0 MTPOOY, COCTABISATH CXEMY aHAJIN3a, TPOBOIUTH
Ka4EeCTBEHHBIA U KOJIMYECTBEHHBI aHAJIU3 BEILIECTBA;

BBITIOJTHSTh UCXO/IHBIE BBIYUCIIEHUS, UTOTOBBIE PACUETHI C UCIIOJIB30BAaHUEM
CTaTUCTHUYECKON 00pabOTKU PE3yJIbTATOB aHAIN3A,

TM0JIB30BATHCA MEPHOM TTOCYI0M, AHAITIMTUYECKUMHU BECAMU;

TOTOBUTH U CTAHJAPTU30BaTh PACTBOPhI AHATUTHYECKUX PEAreHTOB;
paboTaTh ¢ OCHOBHBIMHU TUIIAMU MTPUOOPOB, UCIIOIB3YEMbIX B aHAJIN3E
(poTosrnexTpoKkoIOpUMETpPHI, crieKTpodoToMeTphl, pH — MeTphl,
nosisiporpadbl, YCTAaHOBKHU JJIsl KYJIOHOMETPUUECKOTO TUTPOBAHUS U JP.);
COCTaBJISITh OTYETHI O MPOBEICHHON aHATUTUYECKON PadoTe;
aHaJM3UPOBATh PA3IMUHbIC 00BEKTHI HEOPTaHUYECKOTO U OPTaHUYECKOTO
MIPOUCXOKICHUS

3. Buanern

TEOPETUYECKUMU U METPOJIOTUUECKUMHA OCHOBAMH aHAJIMTHYECKON XVMHUH;
TEXHUKOHN 3KCIIEPUMEHTAIBHON paOOThl B aHAIMTUYECKUX J1a00paTOpUsX;
paboTOoi ¢ TUTEPATYpPON MO AHATIMTUYECKON XUMHH;



= onbITOM 00pabOTKH M 0000IIIEHUs] MaTepUaja 1 MOMCKa HOBBIX

OKCIICPUMCHTAJIbHBIX U TCOPCTUICCKUX PC3YJIbTATOB.

4. CTpykTypa u cojepkaHue TUCHHIIMHBI «XUMHUS KOOPAMHANMOHHBIX

coeIMHEeHNI»

Tabnuya 1. Codepoicanue oucyuniumvl

No Haumenosaru Cooeporcanue - Dopmbi
e pazoena/memol - meKyue2o
paszoena/mem - KOHMPOsL
b Komriere
HIgpH
(i ee
uacti)

1 XuMuueckoe | AHaJUTHYECKas IIK-16 VO, KP,
paBHOBECUE B | XUMHUS KakK OIIK-1; | U3,
TOMOTEHHbIX | HayuHas aucuurumHa. | OIIK-2; | komnokBuym
cUCTeMax Xumunyeckoe paBHoe- | OIIK-3; |1

cue. Heopranmueckuit | OK-7
Ka4eCTBCHHBIN aHaJu3
KucnoTtHo-oCHOBHOE
paBHOBeECHE

2 XUMHUYECKOE IIK-16 | YO, KP,
XHAMHUUYECKOE | paBHOBECHE B IIK-18 TECTUPOBAH
PaBHOBECHE B | TETEPOTCHHBIX OIIK-1; |wue, U3,
rereporelsl | cucremax. PapHoecust | OIIK-2; | KOJUTOKBUYyM
X CUCTEMax B CUCTEME PacTBOP- OIIK-3;

0CaJIoK. OK-7
Heoprannueckuit
Ka4eCTBEHHBIN aHAJIN3.
Meronbl pasneneHus

Y KOHIIEHTPUPOBAHUS

3 BBenenue B I[IK-16 | YO, KP,
BBenenue B KOJIMYECTBEHHBIN IIK-18 TECTUPOBAH
KOJIWYECTBEH | aHaAJIM3. OCHOBHBIC OIIK-1; |wue, U3,
HBIM QHAJW3. | 3Tambl U IPUHIIUIIBI OIIK-2; | KOJJIOKBUYM

aHaJm3a. OIIK-3;




[TIpo6ooT6op 1
poOOTOATOTOBKA
Mertponorudeckue
OCHOBBI
KOJIMYE€CTBEHHOTO
aHanmm3a

OK-7

Teopernueck
Y€ OCHOBBI
IpaBUMETPUY
€CKOr0
aHaJIA3a

CymiHocTb
TPaBUMETPUUECKOTO
aHam3a.
Knaccudukanms
METOJI0B TPaBUMETPUH:
METOJbI OTTOHKH,
METOJbI OCAK]ICHHUSI.
VYcioBus U npasuiia
AHAJTMTUYECKOTO
ocaxaeHus. [lomydyenue
aMOp(HBIX U
KPUCTAJUTMYECKUX
ocaakoB. TpeboBaHusl,
peAbIBISIEMbIC K
ocakJaeMoii, BECOBOU
dbopmaM, ocaauTeNIo.
Breruncnenus B
TpaBUMETPUH.
To4yHOCTB aHaNM3a.
[Ipumepsl
PaKTUYECKOTrO
UCITIOJIb30BAHUSI.

OK-7
IIK-16
IIK-18
OIIK-1;
OIIK-2;

TECTUPOBaH
ue.

Tutpumerpuu
ec

KHE METOBI
aHaiau3a

Bsenenue B

TAUTPUMETPUUECKUE
METO/JIbl aHaJIMn3a
Meton KHUCJIOTHO-
OCHOBHOT'O TUTPOBAHUSA
MeTon OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHOTO
TUTPOBAHUS

MeTton ocaauTelIbHOTO
TATPOBAHUS

Meton

KOMJICKCOMECTPHUUICCKOTO

IIK-16
IIK-18
OIIK-1;
OIIK-2;
OIIK-3;
OK-7

YO, KP,
TECTUPOBaH
ue,

N3,
KOJUTOKBUYM

>




TUTPOBAHUS
Onextpoxumu | [Torenmmomerpudeckuii | OIIK-1; | TectupoBan
yec METOJ aHaI13a OIIK-2; | ue,
ke metonbl | KynoHnomerpuueckuid OIIK-3; | U3,
a”HaJm3a METOJI aHaJIn3a IIK-16; KOJUIOKBUYM
AMIEpOMETPUIECKHI [IK-18;
METOJ] aHaAJINn3a I1K-20
OnTuueckne | MonekymsipHas OIIK-1; | rectupoBan
METOTbI abcopOnmoHHas OIIK-2; | ue,
a”Haian3a CIIEKTPOCKOIHS OIIK-3; | U/3,
ATOMHO- [IK-16; | KOJIIIOKBHYM
adcopOmonnsiii meton | IIK-18;
Metox 3MUCCUOHHOM I1IK-20
CHEKTPOMETPHUH
TIJIAMCHH.

eounuy (180 uacos)

Tabnuya 2. Obwasn mpyooemkocms OUCYUNTUHBL COCMABAAEm 5 3a4emHbIX

Bun paGotsl TpyroeMKOCTh, 4acoB
3 cemectp | Beero
OO0uasi TPy10eMKOCTh 180 180
KonrakTHas padora: 102 102
Hexyuu (J1) 34 34
Ilpaxmuuecxue 3auamust (113) 34 34
Jlabopamophwvie pabomut (JIP) 34 34
CamocrosiTesibHas1 padoTa: 51 51
[TogrotoBka ¥ NPOXOXKICHUE  MPOMEKYTOUYHOU 27 27
aTTecTaluu
Buja npome:kyTouHOI aTTecTauMuU AK3aMeH
Tabnuya 3. Jlexyuonmvie 3anamus
Kon-Bo Dopmsbl
No Tunsl neknun 4acoB KOHTPOJIS
yCIIEBA€MOCTHU




1 | XuMuuyeckoe paBHOBECHE B TOMOTE€HHBIX 4 KomnokBuymbsi;

CHUCTCMAaxX YCTHBIﬁ OIIpoC,
2 | Xumuueckoe PaBHOBCCHUC B I'CTCPOICHHBIX 4 TCCTUPOBAHHUA
CHUCTCMAxX

3 | BBexenne B KOJIMUECTBEHHBIN aHAIN3.

AN

TCOPCTI/IIIGCKI/IG OCHOBBI I'PaBUMCTPHYCCKOT'O
aHaJln3a

TI/ITpI/IMeTpI/I‘IGCKI/IG MCTOObI aHaJIN3a

SHCKTPOXI/IMI/ILIGCKI/IE? MCTOObI aHaJIN3a

OnTtuueckue MCTOJbI aHAJIN3a

0 | OV D
N LK)

MonekynsipHas aOCOpOLIMOHHAS CIIEKTPOCKOMUS

Tabnuya 4. Ilpaxmuueckue 3anamus (3 cemecmp)

No Tema
3aHATUN

1 PaBHOBecHE aHATUTUYECKUX PEAKIIUN KOMIUIEKCOOOpA30BaHUS U UX
perynupoBanre. KoHCTaHThl yCTOMUUBOCTU. CyITHOCTh METOAA
KOMIUJIEKCOHOMETPUH

2 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIA NOTEHIINAN. Y DPABHEHUE
Hepncra. KoncranTta paBHOBECHS] OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKLIUN.

3 CyurHocTbh TpaBUMETpUYECKOro aHaimza. Kiaccudukaius MeTo10B
rPaBUMETPUU: METOJIbI OTTOHKH, METOIbI OCAXKICHHUSI.

4 Okctpakuusi. CkopocTb 3kcTpakuuu. Knaccudukanus
AKCTPAKLIHUOHHBIX MTPOLIECCOB.

5 [ToreHIHOMETPUYECKUE METOIBI aHAJIN3A: CYIITHOCTh METO/1a,
CHUCTEMBI AJIEKTPOIOB.

6 ATOMHO-IPMHUCCHOHHBIN aHATU3.

Tabnuya 5. Jlabopamopuwle pabomot (3cemecmp)

) Tema

Peakiuu oOHapy» eHust KaTUOHOB 1,2,3 aHAIUTUYECKUX TPYIII

AHanu3 cMecu KaTUOHOB 1,2,3 rpymni.

Peakuuu oOHapykeHHst KATUOHOB 4,5,6 aHATUTUYECKUX TPYIIT

Ananu3 cMecu KaTUOHOB 4,5,6 rpymnil.

AHanu3 cMecH KaTUOHOB BCEX TPy

O\(J‘I-PUJ[\)HZ

Peakuuu o6HapyxeHus: aHHOHOB 1,2,3 rpy.




Peakuuu oOHapyxeHust aHnoHoB 1,2,3 rpyn.

AHanu3 UCKYCCTBEHHOM CMECH TBEP/IBIX BEIIECTB.

AHauTHYECKHE BCCHI, YCTPOﬁCTBO, IMPUHIMAII ﬂeﬁCTBHH.

10

Ornpenenenre KpUCTAIIN3AlMOHHOM BOJIBI B
KpUCTAJUIOTHIpATE XJIopuaa Oapusi.

11

[Tpurorosnenue u ctangaptusanus 0,1 M pactBopa
XJIOPOBOJOPOTHOM KUCTOTHI.

12

OHpGI[GJICHI/IC KOHIOCHTPAIWHU IICJIOYHU U KHUCJIOThBI

13

KoMriiekcoHoMeTpruuecKuil METO ] ONpeiesIeHUs O0IIeH
KECTKOCTHU BO/JIBL.

14

cDOTOMGTpH‘I@CI(OG OIIpCACICHUC MCIH

Tabnuya 6. Camocmosmenvroe usyieHue pazoenos oucyuniutul (3 cemecmp)

No

BOHpOCBI, BBIHOCHUMBIC Ha CaMOCTOATCIIbHOC N3YYCHHA

Knaccudukanms @XMA. IloHaTre aHATUTHYSCKOTO CUTHAIA.

[TpuHIHIBEI XpoMaTorpadudecKoro paszeieHus Beniects. Kiaccupukamus
Xpomamozpaguueckux mMemooos aHaan3a 1o arperaTHOMY COCTOSIHUIO (a3, 1o
MEXaHU3MY Pa3JeIeHus, 110 arapaTypHOMy 0(QOPMIICHHIO.

Kommiaekcsl ¢ OpPraHN4Y€CKUMM JIMTaHAaMU. OpFaHI/I‘IGCKI/IC PCarcHThI B
AHAJIMTUYECKOM XUMUM. CDYHKIII/IOHaJ'IBHO-aHaJ'II/ITI/I‘-ICCKI/Ie U aHAJIMTUKO-aKTHUBHBIC
rpynusl. [Ipasuio Uyraesa.

PaBHOBecue B BOAHBIX pacTBOpax ocHoBaHui. Cuna ocHoBaHuii. KoHCTaHTBHI
OCHOBHOCTH, CTETIEHb uccolnanuu. Berarcnenue pH pacTBOPOB CHIIBHBIX U CIa0BIX
OJTHOOCHOBHBIX OCHOBAHUU.

[IepeBoa 0IHMX MaIOPaCTBOPUMBIX COEIMHEHNH B Ipyrue. PacTBOpuMoCTh — OCHOBa
ApoOHOro ocaxaeHus. YcioBue oOpa3oBaHUs oOcajaka. BiusHue KoaudecTBa
0CaJUTEIIA Ha TIOJHOTY OCaXKICHUS.

Bydephsbie pacTBops! B aHamuTHYeCKON XuMuK. Mexanusm neiictsus. Pacuer pH n
NpUroTOBIIEHHE OY(EpHBIX pacTBOPOB (Ha MpUMeEpeE IEI04HOM OydepHoil cmecH).

CBSI3b XUMUYECKOU CTPYKTYPbI COCAUHCHUA C 3.600p6LII/IOHHBIM CIICKTPOM.
CnocoObl MOJIYYCHU OKpAIICHHBIX COCIUHEHMH. (I)OTOMCTpI/I‘{eCKI/IC

AHAJIMTUYCCKUC pCarcHThI, Tpe6OBaHI/I$[ K HHUM..

Kpome nexuuii , mpakTHUECKUX U J1aOOpaTOPHBIX pabOT CO CTYACHTaAMU
MIPOBOJUTCS Ciemyromas pabora:




pelIeHue pacueTHbIX 3aa4 10 U3y4aeMbIM TeMaM Mepel Kax 101 1adbopaTopHO
paboToii;

BBITIOJTHCHUE CTY/ICHTAMH WHIUBUTyJIBHBIX 3aaHUH 110 BCEM U3y9aeMbIM TEMaM,
C IOCJIEYIOIIEH MPOBEPKON U 00CYKACHUEM C MPENOAaBATEIEM BBIIOJIHEHHOTO
3a/laHus ;

MOJIFOTOBKA U C/1aya KOJUIOKBUYMOB IO BCEM M3Y4aeMbIM TeMaM

BBITIOJIHEHNE CTYJEHTaMU 3TECTOBBIX 3aJaHUM B 3 €M CEMECTPE

B coomeemcmesuu ¢ Tunoevim nonosicenuem o 8y3e K 6uoam yueoHou paoomout
omHeceHl:

JIeKyuu, KOHCY1bmayuu, CeMunapsvl, NpaKmuieckKue 3aHamus, 1ad6opamopHie
paoomoul, KOHMPOIbHBIE PAOOMBL, KOIOKEUYMbL, CAMOCMOAMENbHbIE Padombl,
HAYYHO-UCCNIe008amenbCKas paboma, NPAaKmuku, Kypcogoe NpoeKmuposanue
(kypcosas paboma). Beicuiee yuebHOe 3a8e0eHue Moxdcem YCmManasiueams opyaue
BUObI YUEOHBIX 3AHAMUI.

5. OneHOYHbIE MATEPHAJIBI IJIl TEKYIIETr0 U Py0eKHOT0 KOHTPOJIA
yCIIeBA€MOCTH M MPOMEKYTOYHOM ATTeCTALMH.

Kpurepuu (popMUpoOBaHUA OLIEHOK

5.1.TpaauuuoHHbIe (POPMBI KOHTPOJIS

Texymas arrectaumsa. OcHOBHbIE ()OPMBI: YCTHBIN OIPOC, MUCbMEHHBIE 3a/1aHus,
nabopaTopHble pabOThl, KOJUIOKBUYMbI, KOHTPOJIbHBIE pa0OTHI(CUCTEMATUYHOCTD,
HEINOCPEICTBEHHO KOPPEIUPYIOLIascs C TpeOOBaHWEM IOCTOSTHHOTO U
HEIMPEPHIBHOIO MOHUTOPUHIA Ka4yeCTBa 00yUEeHUS, @ TAKKE BO3MOKHOCTh
OAITEHO-PEUTUHTOBOM OIICHKHU YCIIEBAEMOCTH CTYICHTA).

IIpome:kyTOYHAs aTTECTALMA: DK3aAMEH

OcHoBHBIE POpMBI: 3a4eT U 3k3aMeH (OCyIIECTBISIETCS B KOHIIE CEMECTpa
MOXET 3aBEPIIATh U3YUCHUE KAK OTNIEIbHON JUCHHUILINHA, TaK U €€ pa3Jiena).

5.2. Buabl KOHTPO.JIsI IO c1i0co0y GopMHUPYyeMbIX KOMIIETEHIIUI (AKTUBHbIE
TEXHOJIOTHH 00y4eHHU)

Tekyias aTrectanusi CTyJ€HTOB IPOU3BOJIUTCS B JUCKPETHBIE BPEMEHHbIE
WHTEPBAJIBI JIEKTOPOM U MIPErno1aBaTesieM (SIMu), BEAYIUMHA JTa00paTOPHbIE
paboThI O JUCHUIUIMHE B CIEIYIOUIUX GopMax:

o MmecmuposaHue,
o NUCbMEHHbBIE UHOUBUOYANbHBLE OOMAWHUE 3A0AHUSL,
o BLINOJHEHUE 1aDOPAMOPHBIX pabom;



o 3awuma 1a60pPamopHsIX pabom,

o OMOENbHO OYEHUBAIOMCS TUYHOCIHbLE KAYeCmBa CyO0eHmda
(aKKYpamuocmo, UCHOJIHUMENbHOCMb, UHUYUAMUBHOCb) — paboma y
00CKU, CB0EBPEMEHHASL COAYA MeCmo8, OMYemos K 1a00pamopHbim
pabomam u NUCbMEHHbIX OOMAUHUX 3A0AHUII.

Pybescnaa ammecmauyusn cmyoenmos npou3eo0Umcs no OKOHUAHUU MOOYJISL 8
credyrowux gopmax:

mecmuposanue;
KOHMPO.IbHble pabombl;
3auuma 1ab6opamopHvix pabom (mecmuposanue),;

Ilpomesrrcymounslit KOHmMpPObL NO Pe3yIbMAMAM CEMECMPAM NO OUCYUNTIUHE
npoxooum 8 hopme NUCbMEHHO20 IK3AMEHA (8KII0Yaem 6 cebsi omeem Ha
meopemuyecKue 60NPoCsl U peuieHue 3a0ay) Moo 8 Couemanuy pasiuyHulx opm
(KOMNBIOMEPHO20 MECMUPOBAHUS, peuleHUs 3a0ay U np.)

YcTHbIi onpoc (1TO3BOJISET OLIEHUTh 3HAHUS M KPYT030p CTY/ICHTa, YMEHHE
JIOTUYECKHU MTOCTPOUTH OTBET, BIaJEHUE MOHOJIOTUYECKON PEYbIO U UHBIE
KOMMYHUKATHUBHBIE HABBIKH, 00Ja7a€T OOJIBIIUMHU BO3MOKHOCTIMU
BOCIIUTATEILHOTO BO3/ICUCTBUSI MPETIOIaBaTENs).

ITucsMeHHbIE PadOThI (FKOHOMUS BPEMEHH MPEoAaBaTes; BO3MOKHOCTh
MTOCTaBHUTh BCEX CTYJACHTOB B OJMHAKOBBIC YCIOBHUS, O0BEKTHBHO OIICHUTH
OTBETHI IIPH OTCYTCTBUH ITOMOIIIM MPETIOIaBaTes, TIPOBEPHUTH
000CHOBAHHOCTH OIICHKH; CYyOBEKTUBHOCTH MPH OIICHKE MTOATOTOBKHU
CTYJICHTA).

KoHTpoJ1b ¢ MOMOIIBIO TEXHUYECKUX CPEICTB U HH(POPMAITHOHHBIX
cucTeM (ONEpaTUBHOE MOTyYeHUE OOBEKTUBHON HHPOpMAIIUKU 00 YCBOSHUU
CTyJICHTaMU KOHTPOJIMPYEMOTr0 MaTepuasa, BO3MOXKHOCTb JIETabHO U
NepCOHUDUITMPOBAHO MPEACTABUTH ATy MH(DOPMAIIHIO MTPENoAaBaTelto,
dbopMUpOBaHUS U HAKOIIJICHUS UHTETPAJIbHBIX (PEUTHUHTOBBIX ) OILICHOK
JTOCTH)KCHHH CTYACHTOB 10 BCEM MOJIYJISAM JAUCITUTUTHHBI, TPUBUTHE
MPAKTUYECKUX YMEHHUM U HAaBBIKOB PabOTHI ¢ MH(GOPMAITMOHHBIMU PeCypcaM H
CpelICTBaMH, BO3MOKHOCTh CAMOKOHTPOJISI 1 MOTUBAITUU CTYICHTOB B
MPOIIECCE CAMOCTOSITEIbHON PabOThI);

Jle10BbI€e U poJieBbIe UTPHI (C 1IeNbI0 GOPMHUPOBAHUS U PA3BUTHUS
npo¢heCCUOHANIBHBIX HABBIKOB)

Bcerpeun ¢ mpeacraBuTessMH Beaywux Jadoparopuii r. Hajapuuka u
KbP.



Yoenvnvuii 6ec 3amamuil, npoeooumvix 6 uUHMEPAKMUGHBIX (Hopmax,
cocmasnsiem npumepro 40% ayoumoprulx 3anamuii.

3aHATHSA JIeKIUOHHOTO THNA cocmaegndaiom okono 30%  ayoumopHwvix
3aHAMULL.

Kpumepuu quDMMDO@CZHMﬂ OUEHOK (OMQHMGQHM}Z) YCmMHO20 onpoca

YCTHBIA Ompoc SIBASETCS OJHUM M3 OCHOBHBIX CIOCOOOB yuyé€Ta 3HAHMM
o0OydJaromerocss 1Mo JAUCIUIUINHE «YTIpaBjeHUE pUcCKaMu (DMHAHCOBBIX aKTHBOBY.
Pa3BEpHYTHIN OTBET CTYJEHTa AOJKEH MPEACTaBIsATh COOOUM CBSI3HOE, JTOTUUYECKHU
MOCJIEA0BAaTEILHOE COOOIICHUE HA 3aJlaHHYI0 TEMY, IOKa3blBaTh €r0 YMEHHE
MIPUMEHATH ONIPEACITICHHUS.

B pe3ynomame ycmnozo onpoca 3Hanus, 00yuarouse2ocs OUeHuBaromca no
caeoywuienl wKaie:

3 banna, cTaBUTCA, €CIIH O0YHAIOIIUACA:

1) monHO M3jaraeT U3y4eHHBIN MaTepua, 1aéT IPaBUIbHOE OIIPEICIICHHOE
SKOHOMHYECKHX ITOHITHI;

2) oOHapyXuBaeT IOHUMaHUE MaTepualia, MOXeT 000CHOBAaTh CBOU
CYXXJICHUS, MPUMEHUTD 3HAHUS Ha TIPAKTUKE, IPUBECTH HEOOXOIUMBIC
PUMEPHI HE TOJBKO 0 YICOHHUKY, HO ¥ CAMOCTOSTEIHLHO
COCTAaBJIEHHBIE;

3) wm3naraeT Matepua MoCiIeI0BaTeILHO U TPABUIILHO C TOUYKH 3PCHHUS
HOPM JIUTEPATYPHOTO SI3bIKA.

2 6anna, CTaBUTCS, €CJIM O0yJArOUIUNACS Ta€T OTBET, YOBIECTBOPSIOIINI

TEM ke TpeOOBaHUsAM, UTO U JiJIs Oaia «1», Ho nonmyckaeT 1-2 ommoKu, KOTOphIE
caM K€ MCIpaBIsIET, U 1-2 HEPOYETA B IOCIEA0BATEIIBHOCTH U I36IKOBOM
o(OPMIICHUH U3JIaraeMoro.

1 6ann, craBuTCA, €CK 00yYarOMUKCS 0OHAPYKUBAET 3HAHNE M IOHUMAaHUE
OCHOBHBIX IOJIOKECHMN JaHHOUW TEMBI, HO:

1) wm3naraet Marepuas HETMOJIHO U IOMYCKaeT HETOYHOCTHU B OMPEICTICHUN
TIOHSITHI;

2) HE yMeeT JOCTATOYHO IIyOOKO U JI0Ka3aTesIbHO 000CHOBATh CBOU
CY’KIIEHUS U TTPUBECTU CBOU MPUMEPHIL;

3) wu3naraeT Matepuall HEeMOCIeI0BaTEIbHO U AOMYCKAET OMIMOKU B
S3BIKOBOM O(DOPMIIEHUH U3J1araeMoro.

0 6annoe, craButcs, eciiv 00yJarouuiicss 0OHapy>KMBaeT He3HAHUE OOJIbIICH

YacTH COOTBETCTBYIOIIETO pa3/iesia M3y4aeMoro MaTepuaa, JOIMyCKaeT OIUOKU B
hopMyITUPOBKE.



bamnel «3», «2», «1» MOTYT CTaBUTBCSI HE TOJIBKO 33 €AUHOBPEMEHHBIN
OTBET, HO U 3a PacCPEIOTOUYCHHBIM BO BPEMEHMU, T.€. 34 CYMMY OTBETOB, TAHHBIX
CTYZI€HTOM Ha NPOTSKCHUU 3aHATHUS

Kpumepuu ghopmupoeanusn oyenok no 3a0aHuam 011 CAMoCmoAme1bHoul
pabomul cmyoenma (6 mom uucie Hanucanue pegepamos):

«omauynoy (3 6anna) - oOyyaronuiics rMokasan rIyOoKre 3HaHHs MaTepuana
10 IOCTaBJIEHHBIM BOIPOCAM, TPAMOTHO, JIOTHYHO €0 U3J1araeT, CTpyKTypUpOBall U
Je-Taau3upoBall MHGopMaIuio, u3beras MpocToro MOBTOPEHHs] MHPOpMALUHU U3
TEeKCTa, HH(OpMalus MpeA-CTaBieHa B mnepepadoraHHoM Buje. CBOOOAHO
UCIIOJIb3yEeT HEOOX0AUMBbIE (POPMYJIBI IPHU PELICHUH 33]1aY;

«xopoutoy (2 Ganna) - o0ydaronuics TBEPIO 3HAET MaTepual, TPaMOTHO €ro
U3JIaraeT, He JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEHN B IIpOliecce pelIeHus 3a1a4;

«yoosremeopumenvioy (16a1) - 00y-yaromMiics UMeeT 3HAaHUSI OCHOBHOI'O
MaTepuaja 10 IMOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JIETaleH, JOIMycKaeT
OTJICJIbHBIC HETOYHOCTH MPH PEIICHUH 33134,

«Heyoosemeopumebho) (MeHee 1 0amnoB) — oOydaromMiCs TOMyCKaeT
rpyObie OIMOKHN B OTBETE HA MOCTaBJICHHBIE BOMPOCHI U TIPH PEIICHUH 33124

Kpumepuu oyenku evtnoinenusn 1a00pamopHsix padom:

«omauynoy (4 Oayia) CTaBUTCSA, €CJIM BBIIIOJHEHbl BCE TpeOOBaHUSA K
HalMCaHUI0 U 3ammTe pedepara: oOo3HaueHa MnpoOiemMa U OOOCHOBaHa €&
aKTyalbHOCTh, CJENIaH KpaTKUW aHalW3 pPa3IMYHBIX TOYEK 3peHUs Ha
paccmaTpuBaeMyro0 MpoOJeMy W JIOTUYHO M3JI0KEHa COOCTBEHHAs TO3MIIHS,
c(OpMyIUPOBAHbI BBIBOJBI, TE€Ma pACKpbITa IOJHOCTBIO, BbIAEPXKaH OOBEM,
co0I0/1IeHbI TPeOOBaHUS K BHEIIHEMY O(OPMIICHUIO, JaHbI TPaBUIIbHBIE OTBETHI HA
JIOTIOJIHUTENbHBIE BOMPOCHL. OOydaromuics MpOsSBUI WHHUIMATHUBY, TBOPUYECKHIA
MOJIXOJl, CIOCOOHOCTh K BBIMIOJHEHHUIO CJIOXHBIX 3aJaHUM, OpraHu3allOHHbIC
cnocobHocTr. OTMedaeTrcs CIMOCOOHOCTh K  MyONMYHONH  KOMMYHUKAIIWU.
JlokyMeHTaIus mpeacTaBieHa B cpok. [lomHoCcThIO ohopmiieHa B COOTBETCTBHUH C
TpeOOBaHUSIMU



«xopouwoy (36a1a) — BEIIOJTHEHBI OCHOBHBIE TpeOOBaHUsI K pedepary u ero
3alTUTe BHITIOJHEHBI, HO MPH 3TOM JOMYIIEHbI HEAOYETH. B 4aCTHOCTH, UMEIOTCS
HETOYHOCTH B  M3JIOKCHHH  MaTepHala; OTCYTCTBYET  JIOTHUYECKas
MOCJICIOBATEIPHOCTh B CYXKICHHSIX; HE BBIIECpkKaH 00BEM pedepara; MMEIOTCS
yIymieHus B opopMIIEHUH; Ha JOTIOJHHUTEIBHBIC BOMPOCHI MPHU 3aIIUTE JaHBI
HEMoJIHbIe OTBEeThl. OOyYaromuiicss MTOCTATOYHO TOJHO, HO 0€3 MHMIIMATUBBI U
TBOPUYECKUX HAXOJOK BBHITIOJHIII BO3JIOKEHHBIC Ha HETO 3aaadd. JloKymeHTamus
MpEICTaBICHA JOCTATOYHO MOJIHO U B CPOK, HO C HEKOTOPBIMH HeAOpabOTKaMuU

«yoognemeopumenvHoy (2 0amna) — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS
oT TpeboBaHuil k pedeprupoBanuio. B yacTHOCTH, TeMa OCBEIICHA JIUIIb YACTUYHO;
JONYIIEeHbl (PAaKTUUECKHE OIIMOKU B COJACpPKaHMM pedepaTa WU MPU OTBETE HA
JOTIOJTHUTEIHHBIC BOITPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOA. O0yUJarOIIHACS
BBITIOJTHAJTT OOJIBIIIYI0 YacTh BO3JIOKCHHOW Ha Hero pabotrel. JlomymieHsl
CYIIECTBCHHBIC OTCTyIUIeHUs. JlOKyMeHTamuss caaHa CcO  3HAYUTEIbHBIM
ono3nanuem (6osnee Heaenn). OTCYTCTBYIOT OTJEIbHBIE (PParMEHTHI.

«Heyoosremeopumenvroy (MeHee 2 6aioB) — TemMa pedepara HE pacKphITa,
oOHapy>KHBaeTCsl CYIIECTBEHHOEC HEMOHMMaHue MpoosieMbl. OOydaromuiics He
BBITIOJTHWJI CBOM 3a7]a4yd WJIM BBIMIOJIHWJ JIMIIb OTJEJIBHBIE HECYIIECTBEHHBIC
nopy4yeHus. JJokyMeHTanus He claHa.

Ouenounvle mamepuanl 014 pyoexcHo2o Konmpoas. Pybesicuviii konmponw
OCYIIECTBIISICTCS MO 00JIee MJIM MEHEE CaMOCTOSATEIIbHBIM pasjieliaM — y4eOHBIM
MOAYJISIM Kypca W TPOBOAMTCS MO OKOHYAHWUW HM3YyYCHUS MaTepuania MOIYJS B
3apaHee YCTAaHOBIEHHOE BpeMs. PyOexHBI KOHTPOJIb TPOBOIUTCS C IICIBIO
OTIpe/ICIICHNS KaueCTBa YCBOSHUS MaTepralia yaeOHOTo MOTYJIA B 11eJIoM. B Teuenune
CeMeCTpa MPOBOJUTCS MPU MAKUX KOHMPOJIbHHIX MEPONPUAMUS NO ZPAPUKY.

B xagectBe (hopm pyOEKHOTO KOHTPOJIISI MOYKHO HCIIOJIB30BAaTh TECTHPOBAHHE
(MMCHbMEHHOE UM KOMITBIOTEPHOE), MMPOBEACHNE KOJIOKBUYMAa WM KOHTPOJIBHBIX
pabot. BeimonHsiembie paboThl JOKHBI XPAaHUTHCS HA Kadeape TeUeHUH y4eOHOTro
rojia u 1no TpeGOBaHUIO MPEJOCTABIATLCSA B YIIpaBlieHHE KOHTpOJA KauecTBa. Ha
pyOeXHbIE KOHTPOJIbHBIE MEPOINPHUSATHS PEKOMEHAYETCS BBIHOCUTH BECh
POrpaMMHBIN MaTepuai (Bce pa3/iesibl) Mo AUCIUILINHE.

Kpumepuu cpopmuposanusn ouenok no Konmponshuvim moukam (KOHmMpoibHvle
padomuwl; KON10KEUYM)



(7 6annoB) - cTaBUTCSA 3a pabOTY, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OITNOO0K U
HEJO0YETOB; OOYyYalomMiics JEMOHCTPUPYET 3HAHHE TEOPETUYECKOTOo |
MPAKTUIECKOTO MaTepHalia o TeMe MpakTuIecKkon padoTsl, pereHo 100% 3amay;

(5 Gamna) — cTaBuTCcA 3a pabOTY, BHIIOTHEHHYIO MOJHOCTHIO, HO TIPY HAJTMUWHU
B Hell He Oosiee OJHOM HEerpyOoil OmMOKKM M OJHOIO Hejouera, He Oojiee Tpex
HemouyeToB.  OOydJaronmuicss  JEMOHCTPUPYET 3HAHHUE  TEOPETHYECKOro U
MPAKTUYSCKOTO MaTephalia II0 TEeME MPaKTHYEeCKOW padoThI, JOmycKas
He3HAYUTEIbHbIC HETOUHOCTHU MIPH peIICHUH 3aa4, perieHo 70% 3amay;

(3 6amna) — craBuTCs 3a paboOTy, eciu OakandaBp MPAaBUIILHO BBITIOJHUI HE
MeHee 2/3 Bcel pabOThI WM JOMYCTHI HEe 0ojiee OJHOM IpyOo OIIMOKK U JBYX
HEJI0YEeTOB, HEe Ooyiee OJHOM TpyOOM M OgHOM HerpyOoi ommoOKu, He Oojiee Tpex
HErpyObIX OMUOOK, 0OTHON HerpyOoit. OOy4Jaromuiics 3aTpyIHIETCs C IPABUIbHON
OLICHKOM MPEJI0KEHHOM 3a7a4uM, TA€T HEMOIHBIN OTBET, pemeHo 55% 3amau

(MeHee 3 OanoB) — CTaBUTCA 3a pabOTy, €CIM YUCIIO OIIMOOK M HEAOUYETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH 3 WJIM MPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bcell padoThI.
OOyuaromuiicst JaeT HEBEPHYIO OLIEHKY CUTYaluu, peteHo menee 50 % 3anau.

Kpumepuu ¢popmuposanusn oyenok no mecmosvim 3a0aHUAM:

(3 6anna) — mosiy4yaroT o0y4Jaromyecs ¢ MpaBUWJIbHBIM KOJIMYECTBOM OTBETOB
Ha TecToBbIE BONPOCHL. BeimosHeHo 100 % npemioxkeHHbIX TECTOBBIX BONPOCOB;

(26anna) — nosiy4aroT oOydYaromuecs: ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB
Ha TecToBble BOmpockl — 80 —99 % oT o6mero o0beMa 3aJlaHHBIX TECTOBBIX
BOTIPOCOB;

(1 6anna) — moyry4yaroT oOy4Jaromyecs ¢ MpaBUJIbHBIM KOJIMYECTBOM OTBETOB
Ha TecToBble Bompockl — 60 —79% ot ob6miero odobema 3aJaHHBIX TECTOBBIX
BOTIPOCOB;

(0 6amn) — moy4yaroT oOyJaromuecs: MpaBUJIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BOmpochkl — MeHee 40-59 % ot obmiero oObeMa 3aJaHHBIX TECTOBBIX
BOIIPOCOB.

Ouenounvie mamepuanvl 0131 RNPOMEIHCYMOUYHOU ammecmayuu. [lenvio
NPOMENCYMOYHBIX ammecmayuyl 1O JUCUUIUIMHE SBJISETCS OLIEHKAa KadyecTBa
OCBOCHMSI TIUCIIUTTNHBI 00yYatOIIUMHUCS.



[IpomexxyTouHast — aTTecTanus  MOpelHa3HaYeHa g OOBEKTHUBHOIO
MOATBEPAKACHUS M OICHUBAHUSA JOCTUTHYTHIX PE3yJbTaTOB OOYyUYEHHUSI MOCIe
3aBEpUICHUS W3YYCHUS] IUCHUIUIMHBI. OCYIIECTBISIETCS B KOHIIE CEMECTpa H
MIPEICTABIISIET COOOI UTOTOBYIO OIIEHKY 3HAHUH IO AUCITUTUTMHE B BHJIC MIPOBEICHUS
DK3aMEHa.

[IpomexxyTOUHAsT aTTecTalds MOXKET MPOBOAMTHCS B YCTHOH, MUCHMEHHOM
dbopme, u B popMe TecTrpoBaHusA. Ha MpoMekyTOUHYIO aTTECTAIMIO OTBOIUTCS 10
30 6auIoB.

Kpumepuu d)opmupoeauuﬂ OUEHOK no npomeofcymounoﬁ ammecmavuu.:

«omauunoy (23 0awIoB) — MOJIY4arOT OOydYaronIuecs, KOTOpble CBOOOIHO
OpPUECHTHPYIOTCS B Marepuajie W OTBe4aroT Oe3 3aTpyaHeHuil. OOydJaromuics
CriocOO€H K BBITIOJTHEHHUIO CIIOXKHBIX 3aJJaHUM, TTIOCTAaHOBKE IIeJIel U BhIOOpE IMyTei
ux peanuzaiuu. PaboTa BeINoJIHEHA MOJHOCTHIO 0e3 ommnook, pemeHo 100% 3amay;

«xopowoy (17 6anyioB) — Moay4yarOT 00yYaroIIKecs, KOTOPbIE OTHOCUTEIIHLHO
MOJIHO OPUEHTUPYIOTCS B Marepuaye, OTBEYalOT 0e3 3aTpyJHEHHM, JOMyCKaroT
HE3HAUUTEITFHOE KOJMYECTBO OmMOOK. OOydaromuiicss criocoOeH K BBIMOTHEHUIO
CJIOJKHBIX 3aaHui. PaboTa BBIMONIHEHA MTOJIHOCTBIO, HO UMEIOTCS He 0oJiee OIHOMU
Herpyooi omuOKM M OJHOTO HeaoueTa, He Oosee Tpex HenoveToB. JlomyckaroTcs
HE3HAYNUTEJbHBIE HETOUHOCTH IIPU PELICHNUH 3aa4, pemeHo 70% 3anay;

«yooesnemeopumenvhoy (12 6amioB) — Moay4arOT 00yUaromuecs, y KOTOPbIX
HEJI0OCTAaTOYHO BBICOK YpOBEHb BIAJICHUA MarepuajoM. B mpounecce orBera Ha
HK3aMEHE JIONMYCKAITCs OMMOKM M 3aTPyJIHEHHs] MPU H3JI0KEHUU MaTepuana.
OOyyaroiuiics MpaBUIbLHO BBITIOJIHWI HE MeHee 2/3 Bceld paboThl WM JOMYCTUI HE
Oomee oHOM TpyOO0H OMMOKY U ABYX HEOUETOB, HE O0JIee OfHOM rpy0oil M O HOM
HerpyoOoii ommOKku, He Oojiee TpeX HErpyobIX OIMUOOK, OJHOW HErpyOoil.
OOyuaromuiics 3aTpyIHIETCS C PABUIIBHON OIIEHKOU MTPEITIOKCHHON 3a1a4H, JaeT
HETMOJIHBIM OTBET, peneHo 55% 3anady;

«HeyooesiemeopumebHo) (MeHee 12 6amioB) — moJjiy4aroT oOydaromuecs,
KOTOpBIC JOMYCKAIOT 3HAYMUTENbHBIE OMMUOKK. OOydJarommiics HWMeEeT JIHIIb
HAYaJbHYIO CTENEHb OpUEHTAIlMK B Marepuasne. B pabGoTte uucno omubok u
HEJI0YETOB MPEBBICHIIO HOPMY TSI OLICHKH 3 WUJTU MPABIIBLHO BBITOJIHEHO MeHee 2/3
Bceil paboThl. OOydaromuiicss TaeT HEBEPHYIO OLIEHKY CHUTYyalllH, PEIICHO MEHee
50% 3anau.



Heﬂblo nRpOMEINCYMOUHBIX ammecmauuﬁ 110 ANCHUITIIINHC SABJIACTCA OIICHKA
KadyeCTBa OCBOCHUA JUCLHHUIIIIMHBI 06y‘-IaIOH_[I/IMI/IC$I.

Kpumepuu OUCHKU Kauecmea 0C60€eHuA ducuunﬂuubt

Ouyenka «omauunon— om 91 0o 100 6an106 — TEOPETUIECKOE COACPIKAHUE
Kypca OCBOEHO MOJIHOCTBIO, 6€3 TPoOeIoB, HEOOXOAMMBIE MPAKTUYECKUE HABBIKU
paboThI C OCBOGHHBIM MaTepHalioM chopMHUpOBaHbI. Bee mpenycMoTpeHHbIe
porpamMmoit 00ydeHus: yueOHbI€ 3a/1aHUsI BHITIOJIHEHBI, KAYECTBO UX BBIMOTHEHUS
OLICHEHO YHUCIIOM 0aJlJIOB, OJM3KUM K MakcuMaiabHOMY. Ha 3Kx3ameHe CTyIeHT
JIEMOHCTPUPYET IITyOOKHe 3HAHUS NMPEyCMOTPEHHOTO TPOrpaMMOid MaTepuania,
yMeeT YeTKO, JAKOHUYHO U JIOTUUECKH MOCJIeI0BaTEIbHO OTBEYaTh Ha
MIOCTABJICHHBIE BOMPOCHI.

Ouyenka «xopouto» —om 81 00 90 6ann106 — TEOPETUUECKOE COJICPIKAHUE
Kypca OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKUA PabOThI CPOPMUPOBAHBI,
BBHITIOJIHEHHBIE YUeOHBIC 3aJaHHs COJIEp)KaT He3HAYUTENIbHbIE omnOku. Ha
AK3aMeHE CTYJECHT IEMOHCTPUPYET TBEPIO€ 3HAHUS OCHOBHOTO (TIPOTrPaMMHOTO)
MaTepHuaia, yMeeT 4eTKO, TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh
Ha TIOCTABJICHHBIC BOTIPOCHI.

Ouenka «yooenemeopumenvho)y — om 61 0o 80 06anioe — TeOPETUIECKOE
coJiep kaHUe Kypca OCBOCHO HE TOJIHOCTBIO, HEOOXOIUMBIE TTPAKTUUECKUE HaBBIKU
paboThl C(hOpPMUPOBAHBI YACTUYHO, BHITIOJIHCHHBIC YUE€OHBIE 3aJaHUsl COJEpKaT
rpyosie ommOku. Ha sx3amMeHe cTyAeHT 1eMOHCTPUPYET 3HAaHUE TOIBKO OCHOBHOTO
MaTepuaia, OTBEThl COJEPKAT HETOUYHOCTH, CIa00 apryMeHTHUPOBAHbI, HApyIlICHA
MOCJIEIOBATEILHOCTh U3JI0KEHHUSI MaTepuaia

Ouenka «HeyooesiemeopumensHoy — om 36 00 60 6annoe — TeopeTUIEcKoe
CoJIep>KaHuE Kypca He OCBOCHO, HEOOXOUMbIE TPAKTUUECKUE HABBIKU paObOThI HE
c(OpMHUPOBaHbI, BBIIIOJIHEHHbIE YYEOHBIE 3aJjaHUsl COJEpKaT TpyOble OLIMOKH,
JOTIOJTHUTENbHAS CAMOCTOSITeNIbHAsI paboTa HaJl MaTepuaioM Kypca He IPUBEAET K
CYIIECTBEHHOMY TIOBBHIIICHUIO KadecTBa BBHITIONHEHHS Yy4eOHbIX 3amaHuii. Ha
HK3aMEHE CTYACHT AEMOHCTPUPYET HE3HAHWE 3HAYUTEIbHON YaCTU MPOrPAMMHOIO
MaTepuaia, CyIIeCTBEHHbIE OIIMOKM B OTBETaX HA BOIPOCH], HEYMEHHE
OPUEHTHPOBATHCS B MaTepHalie, He3HAHNE OCHOBHBIX MOHSATHI TUCIUTUINHBI.



Taxum 00pa3om, BEIIOJIHEHUE TUIIOBBIX 33JJaHU, TPEACTABICHHBIX B pa3zelie
5 «O11eHOYHbIE MaTEePHAIIBI JJI TEKYIIET0 U pyOeKHOT0 KOHTPOJIA yCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTeCTalluu» IMO3BOJUT 00ECIEYUTh CHOCOOHOCTh KPUTHUECKU
OLIEHUBATH TMpeAJiaraéMble BApUAHTHI YIPABICHUECKUX PEUICHUN U pa3padaThiBaTh
¥ 00OCHOBBIBATh MPEAJIOKEHHUS M0 UX COBEPIICHCTBOBAHUIO C YUETOM KPUTEPUEB
COLIMAIbHO-PKOHOMUYECKON 3()(PEKTUBHOCTH, PUCKOB U BO3MOKHBIX COLIMAJIBHO-
HIKOHOMHUYECKHUX MOCJIECTBUI 1 HAMIPABIEHO Ha (POPMHUPOBAHHE KOMITETEHITHIA.

OueHoYHbIE MaTEePHAJIbI

L.XUMHNYECKOE PABHOBECHUE B I'OMOI'EHHBIX CUCTEMAX(KkoHTpOJIMpYyeMble
rkommnerenuu [1K-16;0ITK-1;0I1K-2; OIIK-3;0K-7)

KoMmniekcHas uejb pa3aesia

W3y4yeHne 0CHOBONOJIAralONIMX TEOPETUIECKIX OCHOB KAUeCTBEHHOTO U
KOJINYECTBECHHOI'O XUMHUYCCKOI'O aHaJIn3a. YFJIy6JICHI/I€ 3HAHUHM 0 XUMHUYECKOM PaBHOBCCHUHU U
npuoOpeTeHNe HaBBIKOB PAacieTa COCTaBa PABHOBECHBIX MHOTOKOMITOHEHTHBIX CHCTEM.
N3ydeHne aHaMUTHYECKMX XUMUYECKUX METO/I0B KaueCTBEHHOr0 aHanu3a. O0yueHue
NEpBUYHBIM HAaBBIKaM aHAIUTHYECKOTO YKCIIEPHMEHTA.

1.1 AHaanTHYecKasi XMMHA KaK Hay4YHasl JUCHHUILINHA. XUMHUYeCKoe paBHOBecHe
Bonpocel, n3yuyaembie Ha JTeKIHUA

3ajayn aHAJIUTUYECKOW XHUMHUHU. TpeOoBaHMs, TNpeAbSBIIEMble K aHATUTHUYECKUM
peakuusM M peareHTaM. XapaKTepUCTUKH aHAIUTHUYECKUX peakuuid. UYyBCTBUTEIBHOCTH:
OTKPBIBa€MBbIi ~ MHUHHMYM, MHUHUMAajbHas  KOHIIGHTpalMs, TMpeaenbHoe pa30aBieHHUE.
CrieruduuHoCcTh, N30MpaTeabHOCTh. CUCTEMAaTHUECKUI U JPOOHBIM METO/Ibl aHaJIM3a KaTHOHOB.
[TonsiTue O TpynmoBOM peareHTre. AHaIUTUYECKHE KIAaCCU(PUKALUMU KAaTUOHOB U aHUOHOB.

KucnotHo-ocHOBHas KitaccupuKaims KaTHOHOB.

3aKOH NIEHCTBYIOIIMX MAacc — OCHOBAa ONMCAaHUsA XUMHUYECKMX paBHoBecuil. KoHcraHTa
XUMHYeckoro paBHoBecus. KoHcTaHThl oOpa3oBaHMs M HOHM3alMU, OOIIME U CTyIEHYaThle,
TEPMOJMHAMHYECKHE M KOHIEHTpaluoHHbIE. [loBeneHne 3JIeKTPOIUTOB M HEIIEKTPOJIUTOB B
pactBopax. Teopust [lebas — Xrokkens. AKTUBHOCTh U Ko3(duimeHT aktuBHOCTH. CBA3b
TEPMOJMHAMHYECKON M KOHLEHTPAaLlMOHHBIX KOHCTAHT XMMHUYECKOro paBHOBecusa. OmnucaHue

CJIIOKHBIX paBHOBecHil. OOIas 1 paBHOBECHAsI KOHIICHTPAIIUU. Y CJIOBHBIE KOHCTAHTHI.

Bonpocsl, u3yuaembie caMoCTOSATEIbHO



e  lcropus pa3BUTHS U COBPEMEHHOE COCTOSIHUE. THIIBI peakIuii, N3y4aeMbIX B KAUeCTBEHHOM
a"anuze. CrocoObl MOBBIIEHUS YYBCTBUTEIBHOCTH M M30MPATEIBHOCTH aHATUTHYECKUX
peaKuui.

. W3yuenne KUCIOTHO-OCHOBHOM M aMMuadHoO-(hocdaTHOM Kiaccu(puKauii KaTHOHOB.

e  [lonarue snexrponuTHyeckoil qucconnanuu. CuiabHbIE U cialdblie 37IeKTpoiauThl. CTeneHb
ANEKTPOIUTUIECKON TUCCOIHAIIHH.

B()l'[pOCLI AJIA CAMOIIPOBEPKU:

o KaxoBbI OCHOBHBIE 337Ja4l KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOT O aHau3a’

e  Yr0 TaKoe aHAJIUTUUYECKUE PEAreHThl U KaKOBbI TPEOOBAHMSI, IPEIbABIsIEMbIE K HUM?
e UYro Takoe aHATUTHUYECKAs peaKIHsl U KaKOBbl TpEOOBaHUS, IIPEAbSBIsEMbIE K HEW?

e Yr0 TaKo€ YyBCTBUTEJIBLHOCTb AHAJIMTUUYECKON peakuu?

. B gem oTiimume ciennruveckoil peakuy OT u30UpaTeTbHOM?

e Yr0 Takoe rpynnoBoi peareHt?

e Yro Takoe ApoOHBIN 1 CUCTEMAaTHYECKUI METO/Ibl aHaIHU3a?

. Kakwue xnaccudpukaniy KaTHOHOB CYIIECTBYIOT?

e  Yr0 Takoe XUMHUYECKOE PaBHOBECHE?

. Urto Takoe akTuBHOCTH? Kak OHa 3aBUCUT OT HOHHOW CHJIBI pacTBopa?

. UYro Takoe MOHHAA cuila pacTBOpa U KOAPPUIIMEHT aKTUBHOCTU?

e Yro Takoe creneHb AUCCOLMAINN AIEKTPOIUTA?

e UYro Takoe CUIIbHBIE U ca0ble YIEKTPOIUTHI?

. Cdopmynupyiite 3aKkoH AelcTByrOMMX Macc. UTo Takoe KOHCTaHTa paBHOBECHS?

. B yem oTnnune Mexay TepMOIMHAMUYECKON U KOHIIEHTPAIIMOHHON KOHCTaHTaMU?

. Kak MOXHO NPUMEHUTh 3aKOH JEHCTBYIOIIMX MacC K pacTBOpaM ciaOblX KHCIOT U

OCHOBaHUIA?

1. 2 Kucj10THO-0CHOBHOE paBHOBecHE
Bonpocekl, n3yyaemblie HA JIEKIIUH

[TonsTue xucnoThl, OCHOBaHUS W amdonuTa. Teopus AppeHHyca U TPOTOJIUTHYECKAS
teopuss bpencrena-Jloypu. [loctomHcrBa u HemoctaTku. IIporonuTuyeckue paBHOBECUS B
BOJHBIX pacTtBopax. (CMellleHHe KHCIOTHO-OCHOBHOIO paBHOBecHs. PaBHOBecue B BOJHBIX
pacTBopax KUcioT. Cuina KucaoThl. KOHCTaHTBI KUCIOTHOCTH, CTENEHb JUCCOLIMAIIUH.



Bbruucienne pH  pacTBOpoB  CHIIBHBIX U cHaObIX  OJHOOCHOBHBIX — KHCIIOT.
[TpoTonuTuyeckue paBHOBECHs B BOAHBIX pacTBopax amdonurtoB. Beruncienue pH pactBopoB
aM(OIUTOB (KUCIIbIE COJIM, AMUHOKUCIIOTHI). IIpoTonuTHYeCKne paBHOBECHS B BOJHBIX PacTBOpax
CMecell KHCIOT M CMecel OCHOBaHUU (cuibHOe+cnmaboe). lMcmonp3oBanue OalaHCOBBIX
ypaBHeHuH 11 pacuera pH. I'maponns kak 4acTHBIN ciay4dail IPOTOIUMTHYECKOTO PABHOBECHS.

5. BydepHbie pacTBOpbl B aHATUTHYECKON XuMuHU. Mexanu3Mm aeiictBus. Pacuer pH u
npUroToBiieHre OypepHbIX pacTBOPOB. bydepHas eMKOCTb.

BOHpOCLI, n3iyyaemMbi€ CAMOCTOATEILHO

PaBHOBecue B BOJIHBIX pacTBOpax ocHoBaHMM. Cuiia ocHoBaHUi. KOHCTaHTBI OCHOBHOCTH,
CTeTNeHb JucconManuu. Beruucinenne pH pacTBOpPOB CHIIBHBIX M CHa0BIX OJHOOCHOBHBIX
OCHOBaHUM.

[IporonuTuyeckue paBHOBECUS B BOAHBIX pPAacTBOPAX MHOIOOCHOBHBIX KHCIOT H
ocHoBaHuil. Crioco6Os! Beruucienus pH.

3aKoH JIEHCTBYIOILMX Macc U ABJIEHUE Tuaponusa coneid. Pacuér 3nauenuit pH pactBopos
coneii, oOpa3oBaHHBIX CJIA0OW KHUCIOTOW M CHIBHBIM OCHOBAaHUEM, CIa0bIM OCHOBaHUEM U
cuiIbHOM KuciaoTod. KoHcTanTa u crenens runponusa. CMenieHue paBHOBECHS TP THUAPOIIHU3E.
@akTOophl, BIUAIOIIME HA CTENEHb TUAPOIU3a. YCWIEHUE M MOJaBlieHHe ruaponusa. Poib
TUAPOJIN3a B aHAIU3E.

Bomnpocsl 11 camonpoBepKu:

KakoBbI COBpEMEHHBIE NPEACTABIEHUS O KUCIOTHO-OCHOBHBIX PaBHOBECUSX?

Yo Takoe KMCI0Ta U OCHOBAHUE.

YeM 0TIINYAIOTCS CHIIBHBIE 3JIEKTPOJIUTHI OT C1a0bIX?

Yro takoe pH pactsopa?

Kak paccuntats pH B pacTBOpax CHIIbHBIX M CIa0bIX KUCIOT U OCHOBAHHIA?

Yro Takoe OydepHble pacTBopbI? KakoBbl UX CBOMCTBA U MEXaHU3M JCUCTBUSA?
[IpuBenuTe MpUMeEpHI UCIOIB30BaHUs Oy(EepHBIX PACTBOPOB.

Kak paccunrtare pH ameratHoro 6ydepHoro pactsopa?

Kak mporekaer ruzaponus coiei, oOpa3oBaHHBIX cJIa0bIM OCHOBAaHHEM U CHIIBHOM
KHUCJIOTON?

Kak mporekaer ruaponus cojei, oOpa30BaHHBIX CHUJIBHBIM OCHOBaHHEM WU claboif
KHUCJIOTON?

Yrto Takoe KOHCTAaHTa T'MIPOJIM3a, CTENIEHb THapon3a’?

Kak npoussectu pacuer pH pactBopa ruaponusyrouieiics conu?

Kakue ¢pakTopsl BIUSIOT HAa CTETIEHb THAPOIN3a?

Kak MOXHO yCUIIUTB WM IOAABUTH TUAPOIIU3?

KakoBa posnb rugponusa B aHaimze?

2 XUMMNYECKOE PABHOBECHE B I'ETEPOTI'EHHBIX
CUCTEMAX(kontposmpyembie komnerennuu [1K-16;11K-18;0I1K-1;0I1K-2; OIIK-
3;0K-7)



2.1 XumMnueckoe paBHOBeCHE B CCTEMEe PACTBOP-0CA0K
Bonpocsl, n3yuaemble Ha JIeKUHU

HpomBe):[eHHe PaCTBOPUMOCTH —  KakK BaKHEMIIasg KOHCTaHTa reTCporcHHoOro
paBHOBECHUA. CBs3b TCPMOAUHAMHUYCCKOI'0 1 YCJIIOBHOI'O IPOU3BCACHUA PACTBOPUMOCTH.

PactBopuMocTs. BriBoa (hopMysbl 1Is1 BEIYMCICHUS HOHHOM, MOJIEKYJSIPHOM M 0OIIei
pactBopuMocTU. DakTOpbl BIUSIOIIME HAa CMEILEHUE TIETEPOr€HHOro paBHOBecHs. BiusHue
OJIHOMMEHHOTO HMOHAa Ha pPacTBOPUMOCTb MAaJOpacCTBOPUMBIX COeAUHEHUW. Biunsaue
KOHLEHTPAllUU MOCTOPOHHETO CHJIBHOI'O AJIEKTPOJUTA HA PACTBOPUMOCTH MallOpacTBOPHUMBIX
coeMHCHUH. BiusHMe  KOHKypUpYIOIIEeH  peakiuu  (KUCIOTHO-OCHOBHOM  PEaKIvH,
KOMILIEKCOOOpa30BaHUs, OKUCIUTEIFHO-BOCCTAHOBUTEIIHOW pPEAaKUUH) Ha PaCTBOPHUMOCTD
MajopacTBOPUMOTrO COECITUHEHHUS.

Bonpocsbl, H3yuaemMmble CaMOCTOSITEIHLHO

[lepeBoa oAHMX MajOpacTBOPUMBIX COEIWHEHUI B JApyrue. PacTBOpUMOCTh — OCHOBa
IpOOHOTO OCaXICHHS. YCIOBHE OOpa3oBaHMs OCajJKa. BiusHuE KOIMYECTBAa OCAIUTEIs Ha
MOJIHOTY OCaX/ICHUS.

Teopernueckue  OCHOBBI  CyabGUIAHOW  (CEPOBOAOPOIHOM)  KiaccuUKAIUU.
TeopeTrueckne OCHOBBI KHCIOTHO-OCHOBHOW Kiaccudukanuu (pasmencHus 4 u 5, 5 u 6
AHAIUTUYECKUX Ipynn). TeopeTHueckre OCHOBBI OCAXKICHUS XJIOPUIOB.

Bomnpocel 11 caMOnpoBepKu:

o Kak npousBeneHne pacTBOPUMOCTH MajOpacTBOPUMOIO COEAMHEHHUS CBA3aHO C €ro
PacTBOPUMOCTHIO?

KakoBrbl yci0Bus BbINaieHUs Ocaika?

Kak Ha pacTBOpeHHe oca/ika BIHSIIOT CHIIbHBIE KUCIIOTHI,

Kak Ha pacTBOpeHure ocajika BIMSIIOT peaKlui OKUCIIEHUS-BOCCTAaHOBICHUS?

Kak Ha pacTBOpeHue ocaika BIUSIOT peaklMi KOMILIEKCO0Opa3oBaHus?

Kak Ha pacTBOpeHHe ocajika BIUSET CMEHA PaCTBOPUTENS?

UYro takoe «coneBoit dPPexT»?

2.2 MeToasbl pa3ejieHHsl 1 KOHIEHTPHPOBAHUS
Bomnpocsl, n3yyaembie Ha JeKIIUA

AOCOTIOTHOE M OTHOCHUTEIbHOE KOHIIEHTPUPOBAHHUE, TPYNIOBOE W HHAMBHUIYaJIbHOE
paznenenue. Koncranra u KoapGUIMEHT pacupeaeseHns, CTeleHb 3BJIeUeHus, K03 (OUITMEHTHI
pa3lieNieHus1 1 KOHLIEHTPUPOBAHUSI — KOJIMYECTBEHHBIE XapaKTEPUCTUKU METOJIOB PA3ACICHUS U
KOHIEHTPUPOBAHUSA. DKCTPAKIIMU — KaK METOJl pa3/eieHHUs] U KOHLEeHTpupoBaHus. OCHOBHbIE
MNOHATHUSL  (IKCTPAreHT, OKCTPAKIUOHHBIM pEareHT, pedKCTPaKIus) U KOJIMYECTBEHHBIC

XapaKTEePUCTHKH  pa3liesieHuss (KOHCTaHTa W KOX(QQHUIMEHT paclpelencHus, CTeneHb



u3BiiedeHus ). CyIIHOCTh IEPUOINYECKON IKCTPAKIIMU. Y CJIOBUSI IPOBEACHMSI IKCTPAKIIMH 1 THUIIBI

AKCTPArupyEMbIX COECTUHEHHU.

Xpomarorpagusi — Kak METOJ pasleleHus M KoHueHTpupoBanus. Kriaccuduxaruu
xpomaTorpaduueckux mMetofoB. OCHOBHBIE Xpomarorpaduyeckue napaMeTpsl (BpeMs U oobeM
yIep)KUBaHUs, KOXPPHUIMEHTHl  3aMeUICHUsT H  paclpelesieHus, CEIeKTUBHOCTh H
xpomaTorpauueckoe  paspelieHue). [InockoctHass ~ xpomartorpadus. TpeboBanus,
MPEIbSABISIEMbIC K HOCUTEISIM U TIOJBMXKHOM (a3e. Rf — ocHOBHas xapakTepucTika copOIMOHHBIX
CBOMCTB CHCTEMbl M MOABUXHOCTH KaTHOHOB. COBpeMEHHbIE XpoMaTrorpaduyecKkue MeTOIbl
MCCJIEJOBaHMSI U aHAJIM3a.

Bonpocsl, u3yuaembie caMOCTOSTEIbLHO

Hcnonn3oBanue MCTOHOB Ppa3AaCiiCHUA W KOHLCHTPUPOBAHUA B aAHAJIM3C PCAIbHBIX
00BEKTOB. OpFaHI/I‘leCKI/IC PacTBOPUTEIIN, HUCIIOJIB3YCMBIC B KaUCCTBC DKCTPArcHTOB. CKOpOCTB
9KCTPAKIUH. Hcnonn3oBanne OKCTpaKIuU IJIA pa3aCICHUA CMCCU KaTUOHOB.

Paznenenne n oOHapykeHHE KAaTHOHOB C HMCIIOJIB30BAaHUEM OyMa)KHOW XpomaTorpaduu.
Crioco0bI posIBICHUS XpOMaTOrpaMuecKux MsiTeH.

Bomnpocs! 1u1si caMoOnpoBepKu:

o B deM cymHOCTh METOa SKCTPAKINHN?
Jlalite  ompeneneHuss  MOHIATUAM  KOHCMAHmMA  pacnpedenenus,  Kodghguyuenm
pacnpeoeneHusi CmeneHu U3eneyeHus
Yro Takoe 3KCTpareHT?
Kakoii nporiecc Ha3bIBalOT PeIKCTPAKIHE?
KaxkoBbl mpaBuiia BeIOOpa dKCTpareHTa’?
Uewm ompesensieTcst CKOpOCTb SKCTPaKIUU?
UTo 1eXUT B OCHOBE Ka4E€CTBEHHOT'0 XpoMaTorpaduieckoro aHanmza?
Ha yeM ocHOBaH KOJMYECTBEHHBIN XpoMaTorpapuueckuii ananuz?
Jlnist gero mpenHa3HaueHBl TOABIIKHBIC W HETMOABIDKHBIE a3kl B XpOMATOTpapHUECKUX
MeTo1ax?
BOITPOCHI KOJIVIOKBUYMA Ne 1

1. 3akon pnercTByromux Macc. KoHCTaHTa XMMHYECKOTO paBHOBECHsS. AKTUBHOCTh M
koo durmenT akTuBHOCTU. CBS3b TEPMOAMHAMUYECKONM M KOHIIEHTPAIIMOHHOW KOHCTaHT
XUMHUYECKOTO PAaBHOBECHSI.

2. Tumbpl KOHCTAaHT XUMHYECKOTO paBHOBECHUA. KoncranTel O6p8.30BaHI/I$I W MOHH3aIllUU,
06H_II/IC " CTYIICHYATbhIC, TCPMOJUHAMUYCCKHUC U YCIIOBHBIC.

3. KucnorHo-ocHoBHOe paBHOBecHue. [loHSATHE KHUCIOTHI, OCHOBaHMS M aMQoJuTa.
Teopust AppeHunyca u mpotoiuTrdeckas Teopusi bpencrena-JIloypu. JloctonHCcTBa M HEOCTATKH.

4. KucinotHo-ocHOBHOE paBHOBecHe. Poib pacTBOpUTEINS B IPOTOJIUTHUECKUX PEAKLIUSIX,
KJIaccuukanus pactBoputeseil. AMMUIPOTHBIE PACTBOPUTETH. 3aBUCUMOCTh CHIIBI KHCIOT H
OCHOBAaHHMU OT CBOMCTB pacCTBOPHUTEIS.

5. Cunma kmciaoT U ocHoBaHumii. KOHCTAHTBI KHCIOTHOCTA W OCHOBHOCTH, CTCICHB
noHu3anuu. KoOHCTaHTa aBTONMPOTOJIM3a PACTBOPUTENA KaK IPOU3BEICHHE KOHCTaHT



KUCJIOTHOCTH M OCHOBHOCTH CONPSI’KEHHOW KHUCIOTHO-OCHOBHOM mapel. HuBenupyromee u
muddepeHupyoliee AecTBUE PaCTBOPUTEIIS.

6. IlpoTonuTnyeckue paBHOBecUs B BOJHBIX pacTBopax. Cuia KHCIOT U OCHOBAHHU.
KOHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH, CTEIIEHb JUCCOLUALIH.

7. PaBHOBecue B BOJIHBIX pacTBopax KucioT. Cuia KuciaoTbl. KOHCTaHTBI KUCIOTHOCTH,
CTeNeHb Juccounanuu. Beruucnenue pH pacTBOpOB CUIIBHBIX U CIIa0BIX OJJHOOCHOBHBIX KHCIIOT.

8. PaBHOBecue B BOAHBIX pacTBopax ocHoBaHud. Cuiia ocHoBaHuil. KoHCTaHTBI
OCHOBHOCTH, CTE€NEHb Juccouuanuu. Boeruncnenue pH pacTBOPOB CHIIBHBIX M CJIAa0BIX
OJHOOCHOBHBIX OCHOBAHUU.

9. IlpoTonuTHveckne paBHOBECHS B BOAHBIX pacTBopax am¢onutoB. Berumcnenne pH
pacTBOpOB aM(OJIUTOB (Ha IPUMEPE KUCIIOW COJIH).

10. IlpoTonuTuveckre paBHOBECHs B BOJHBIX pacTBopax am@onutoB. Berumcnenne pH
pacTBOpOB aM(OIUTOB (Ha IPUMEPE AMUHOKHUCIIOT).

11. Peakumu ruapoim3a Kak YacTHBIH Clydail KHUCIOTHO-OCHOBHOTO DPaBHOBECHSI.
Bbruucnenne pH BOJHBIX pPAacTBOPOB TUAPOJIHU3YIOIIUXCS COJeH (HA TpUMEpe  COJIH,
00pa30BaHHOW CHIIBHBIM OCHOBAaHUEM H C1a00# KUCIOTOM).

12. Peakuuu TtuApOnM3a KaK 4YaCTHBIA CIy4yail KHCIOTHO-OCHOBHOTO paBHOBECHS.
Brruucnenue pH BogHBIX pacTBOPOB FUAPOIUIYIONIUXCS COJICH (Ha TpUMeEpe o, 00pa30BaHHOMN
CUJIbHOM KHCJIOTOM U C1a0bIM OCHOBAHUEM).

13. Peakiuu KUCIOTHO-OCHOBHOTO PaBHOBECHS B PacTBOpPE COJIM, 0Opa30BaHHOU ciaboi
KHCJIOTOM ¥ CJIa0bIM OCHOBaHHEM (TIOBEJICHHE TUIPOJM3YIOIMICHCS CoiMu Kak amdomuTa).
Beruucnenue pH.

14. IIporommuTuyeckrue paBHOBECHS B BOJHBIX PACTBOPAX MHOTOOCHOBHBIX KHCIOT U
ocHOBaHUN. KOHCTaHTBI KHCIOTHOCTM W OCHOBHOCTH, 0Omue u cryneHdarbie. CrocoObl
BbIyKcCieHus pH.

15. TIporonutuyueckrue paBHOBECHS B BOAHBIX PacTBOpax CMece KHCIOT U OCHOBAHMMA
(cunbHOE — cnaboe). crionp3oBanne 0anaHCOBBIX ypaBHEHH 1iisi pacuera pH.

16. bBydepnbie pacTBOphI B aHATUTHYECKON XuMuu. Mexanusm neiictBus. Pacuer pH u
IpUroToBIIeHHE OY(EpHBIX pacTBOPOB (Ha mpuMepe Kucioit 0ydepHoii cmecn).

17. Bydepnpie pacTBOpHI B aHAIMTHYECKOW XuMuH. Mexanu3m neiictBus. Pacuer pH u
MpUroTOBJIEHHE Oy(epHBIX PacTBOPOB (Ha MpUMeEpe HIeT0UHO0M OydpepHoit cmecn).

18. BydepHble pacTBOpsl B aHaIMTUYECKOW XxuMmuu. MexaHusm neictBus. bydepnas
€MKOCTb.

19. KauecTBeHHBIE peakuy Ha KaThoHbI 1-3 rpymm. CucTeMaTH4ecKui aHalIn3 CMECH
KaTHOHOB 1-3 Tpynim 1Mo KUCIOTHO-OCHOBHOW KJTaccCU(UKauu

IMpumep U3 no Teme komokBuyma Nel

1. Paccuuraiite pH BOAHBIX pacTBOPOB:
a) 1% u 110" % consHoit KMCTOTHL



2. Paccuuraiite pH u crenenp quccoumaniy BOJIHBIX PAaCTBOPOB:
%) 0,1 M u 0,00005 M ruapasuna.
3. Hanumure KUCIOTHO-OCHOBHYIO peakiio U Bbruuciaute pH pactBopoB
r) 0,05 M 6ensuauna u 0,05 M xmopua 6eH3uIMHNS B 0€3BOTHON MypaBbHUHOM KUCIIOTE.
4. Paccuurath cTernenb ruaponusa u pH pacteopa:
a) coxeprkaiero 2,05 r anerata Hatpus B 250 M1 BOJBI.
5. PaccunTaiiTe KOHIIEHTpauio HOHOB H' B pacTBOpax
a) 0,01 M ruapodocdara HaTpus.
6. Paccuwmraiite OydepHyro emkocTh M pH pacTBopa, mojgydeHHOro pacTBOpeHweMm 1,5 T
ruapokcuaa Harpus u 3,0 T xjaopuga aMmmMoHus B 250 MIT BOJIBI
7. Onumute npurotosienune 500 M OydepHOro pactBopa
M) u3 2,1 M docdoproii kuciotel u 1,0 M ruapokcuna kanus ¢ pH=5,5 u n=0,3.
8. PaccuuTaTh coctaB OydepHoli cmecH, criocoOHoM mpu qodaBneHuu K 1 11 3Toro pactsopa 30
MMOJIb CUJIBHOM KUCIOTHI oaaepkuBath pH B npenenax: 9,20+0,06, ammuaunslii Oydep
9. K 100 mi. 0,2M pactBopa KoHPO4 no6asunu 50 mi. 0,25M pactBopa KH2POs. Paccunrats
pH noxy4yenHoro pactBopa.

10. Paccunraiite, kak usmenurca pH pacrBopa 0,05M CH3COOH, ecnu k 11 3Toro pacrsopa
nobasuiu 0,5 mois NaCl.

11. K 20 ma 0, 20 M pactBopa rumpokcuga Harpus gobasineno 30 miu 0,20 M pactBopa
murunpodocdara narpus. Beraucnuts pH 6ydepHoii cmecu.

12. Beruuciuts pH cmecu copepxaieit 0,0002 M ruapokcup kanus u 0,05 M stunamus

13. PaccunTaTh MOJIBHBIE JI0JIU M pAaBHOBECHBIE KOHLIEHTPAIMK BceX yacTull B pactBope 0,25 M
ruapokapOoHara Hatpus ipu pH=4 u pH=10

14. PaccunTaiiTe peasbHyl0 KOHCTaHTY KHCJIOTHOCTH a30ThcTo kuciotsl B 0,09M pacTtBOpe
HUTpAaTa HaTpUs.

BOIIPOCHI KOJIVIOKBUYMA Ne 2

1. KommiekcHble coequHEHHs B aHanuTHueckod xumuu. Knaccudukamnus, coctaB u
OCHOBHBIE  XapaKTEpPUCTHKH  KOMIUIEKcoOOpaszoBarenass W Jjurasaa.  Kommiekcel ¢
HEOPraHWYECKUMH JINTaHAAMHU.

2. Kommiekchl ¢ opraHMueckMMM Jura"gamu. OpraHudeckue peareHTbl B
QHAIUTUYECKON XUMHUHM. (DYyHKIMOHAIBHO-aHATUTUYECKUE U aAHAJIUTUKO-AaKTUBHBIC TPYIIIBL.
IIpaBuno Yyraesa.

3. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coenuHeHuid. CTymeHdatble U OO0Ime
KOHCTAHTBI, KOHCTAHTbl YCTOMYMBOCTH MU HECTOMKOCTH. TepMOAMHAMUYECKAss W YCIOBHas
KOHCTaHTa YCTOWYMBOCTH.

4. PaBHOBecHsi B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH. 3aKOMILJIEKCOBAHHOCTh M
CpPEIHEUTaHTHOE YUCIIO — OCHOBHBIE XapaKTEPUCTHKHA KOMIUIEKCHBIX cOoeIMHEeHU. CMelleHne
paBHOBECHSI KOMILJIEKCOOOPa30BaHHUSI.

5. PaBHOBecHuss B pacTBOpax KOMIUIEKCHBIX coequHeHuN. PakTopel, BIMAIOLME HA
KOMILIEeKcooOpa3oBaHue. PacueT paBHOBECHBIX KOHIICHTPALUHI, BIMSHAE KOHIICHTPALIUH JIUTaH a.



6. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COE€IMHEHUW. @akKTOphl, BIMSIONIME HA
KOMIUIEKCOOOpazoBanue. PacueT yCIIOBHBIX KOHCTAaHT YCTOMYMBOCTH U PAaBHOBECHBIX
KOHIEHTPALUI C y4eTOM KOHKYPUPYIOILIEH peakliuy MPOTOHUPOBAHUSI IUTAH/IA.

7. PaBHOBecHsi B pacTBOpax KOMIUIEKCHBIX coequHeHui. DakTopbl, BIUAIONINE Ha
KOMIUIEKCOOOpazoBanue. Pacuer yCIIOBHBIX KOHCTAaHT YCTOMYMBOCTM U PaBHOBECHBIX
KOHIIEHTPALUH C y4ETOM KOHKYPHUPYIOIIEH peakluyu KOMIUIEKOOOpa30BaHUsl HOHA LIEHTPAIbHOTO
aToMma.

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX cOeIMHEHUH. DaKTOphl, BIMAIOIIUE Ha
KOMILIEKcooOpa3oBaHue, PacueT yCIOBHBIX KOHCTaHT YCTOMYMBOCTH M PaBHOBECHBIX
KOHIIEHTpaLuil ¢ y4eToM 00pa30BaHUs CMEIIaHHBIX KOMILIEKCOB.

9. Hcnonw3oBaHHe KOMILJIEKCHBIX COGI[I/IHeHI/II‘/'I C OpraHM4Y€CKMMH U HCOPIraHUYCCKHMHU
JIMranaamMu JJist O6H8,py‘)KeHI/I$I, OmnpeCaAcCICHUA, Pa3ACIICHUA U MACKUPOBAaHUA.

10. FeTeporeHHaﬂ cucteMma. PaBHOBecue B cuCTeMe pacTBOpP-0CAIO0K. HpOI/I3BeI[eHI/Ie
paCcTBOpUMOCTH —  KakK Ba)KHEHIIasg KOHCTaHTa I'CTCPOIrCHHOI'0  PaBHOBCCHUA. CBs13b
TEPMOANHAMHUYCCKOI'0 U YCIIOBHOI'O ITPOU3BCACHHA PACTBOPUMOCTH.

11. PaBHOBecue B cucTeMe pacTBOp-ocanok. PactBopumocTb. BwiBog ¢dopmyibl miis
BBIYUCIICHHS] HIOHHOM, MOJICKYJISIPHOM M 00IIei pacCTBOPUMOCTH.

12. CDaKTopBI BJIMAKOINHUEC Ha CMCHICHUC TI'CTCPOICHHOI'O PAaBHOBCCHA. Bnusuue
OIHOMMCHHOI'O HOHA HAa paCTBOPHUMOCTb TPYAHOPACTBOPHUMBIX COCIUHECHUMH.

13. ®akTopbl BIMAIOLIME HA CMEUIEHUWE TETEPOreHHOro paBHOBecUs. BrusiHue
KOHIIEHTPALUA IOCTOPOHHETO0 CHJIBHOTO 3JIEKTPOJIUTAa HA PACTBOPUMOCTH MaJOPACTBOPUMBIX
COeIMHEHHN.

14. @akrTopbl BIMAIOUIME HA CMEIIEHWE TEeTEePOreHHOro paBHOBecHs. BuusHue
KOHKYPHPYIOLIEH peakluu Ha pPacTBOPUMOCTh MAalOPACTBOPHMOIO COEIUHEHHUs (Ha IpuUMepe
KOHKYpPHUPYIOIIEH KHCIOTHO-OCHOBHON PEAKIINH).

15. ®axTopbl BIHAKOLNIME HA CMEIICHUE TEeTEPOreHHOT0 paBHOBecHs. BimsaHue
KOHKYPHPYIOLIEH peakluu Ha pPacTBOPUMOCTh MaJIOPACTBOPUMOIO COEJMHEHHUs (Ha mpumepe
KOHKYPUPYIOIEH peaKkIiMi KOMITJIEKCOOOpa30BaHNUs).

16. ®akTopbl BIMAKOIIME HA CMELICHUWE TeTEPOreHHOr0 paBHOBeCUs. BiusHue
KOHKYPUPYIOILIEH peakluyd Ha PacTBOPUMOCTh MajopacTBOPUMOIO COEIUHEHMS (Ha IpUMeEpe
KOHKYPUPYIOILEN OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH).

17. PaBHOBecue B cHUCTEME pacTBOp-ocalok. llepeBoj OIHHUX MalOpacTBOPUMBIX
COEMHEHUH B IpyTHE.

18. PaBHOBecue B cuCTEME pacTBOP-OCAIOK. YcClOBHE 0oOpa3oBaHus ocaaka. IlomHoe
(KOTMYECTBEHHOE) OCaKeHNe. PacTBOPUMOCTEH — OCHOBA APOOHOTO OCAXKICHHUS.

19. PaBHOBecue B cuCTEME pacTBOP-OCaJoK. TeopeTHueckre OCHOBBI CyNIb(uIHON
(cepoBOAOPOIHOM) KITaCcCHU(DHUKAITUH.

20. PaBHOBecHE€ B CHCTEME pacTBOP-OCaIOK. TeopeTnueckne OCHOBBI KHCIOTHO-
OCHOBHOM KJIacCU(pHUKAIMU (Ha IpUMepe pazaesieHus 4 1 5 aHaIUTUYECKUX TPYIII).

21. PaBHOBecHe B CHCTEME pPacTBOP-OCaJOK. TeopeTnueckne OCHOBBI KHCIOTHO-
OCHOBHOM KiaccuuKanuy (Ha MpuMepe pa3aesieHus 5 U 6 aHaTUTUYECKHUX TPYII).



22. PaBHOBecHe B CHCTEME pPacTBOP-OCAIIOK. YCIOBHE 00Opa3oBaHUs Ocajka. BiusHue
KOJIMYECTBA OCAJAUTENsl Ha IMOJIHOTY OCaXJeHus. BbluncieHue ONTHUMAalbHOTO KOJIHYECTBA
OcauTelNs B ciy4yae 00pa3oBaHUs CIOKHBIX aCCOI[MATOB.

23. TeOpeTI/IHCCKI/IC OCHOBEI pa3ZCICHHUA KATUOHOB I10 KMCJIOTHO-IICIOYHOMY METOAY.

IMpumep U3 o Teme ko1okBUYyMa Ne2

I. K 100 mnx 0,05 M Hg(NO3), npubaBuiu 2,338 r NaCl. PaccuutaTh paBHOBECHBIE
KOHIICHTPAIlUK HOHOB B TIOJTYY€HHOM PacTBOPE.

2. BBIYHCINTH PAaBHOBECHYIO KOHIIEHTPALMIO JIMIAaHAA M PACTBOPUMOCTH (MOJIB/JI) OcajKa
Zn(OH), BcnencTsue obpasoanus kommiekcos Zn(NH3)s** B 0,01 M NH.

(98]

. PaccunraTth npousBeneHne pacTBOPUMOCTH, eciai B 100 M1 BOJbI paCTBOPUMOCTh COCTABJISICT
9,6 « 10 r Fe(OH)s.

4. BoeruncnuTh ¥ cpaBHUTH pacTBopuMocTh CaF» B Bogae, B 0,1 M NH4F u 8 0,1 M CaCl..

5. K 100 M HaceimenHoro pactBopa BaSO4 npubaswmmm 10 Mt 0,5 M pactBopa NaSO4. Kakas
KOHIICHTpAIlis HOHOB Oapus (MOJIB/JT) OCTaHETCs B pacTBope?

)

. Borancnute o6yt xonnentpamnuio KCl u paBHoBecHyro koHIeHTpauio Cl-, mpu KOTOpBIX
obecneunBaercs MmakcuManbHoe ocaxaenue PbClz| u3 pacteopa 0,1 M Pb(NO3)2. Yemy pasua
pPacTBOPUMOCTH XJIOPH/Ia CBHHIIA B 3TOM pacTBOpe?

3

. B pactBope, comepxamem 0,1 Monb/n comu MeTauia-Komiiekcoodpasosarens (Co") u 1,0
monb/n nuraaaa (NH3), cosmamu konueHTpanumio cynbdua-uona [S*]=10° mons/n. Byzmer
JIM OCAXJaThCsl COOTBETCTBYIOIIMU cynbdua. Paccuntars pH Hauana v KOHIA BbINAJCHUS
3TOrO Cynbuaa 6€3 NpUCyTCTBUS JIUraHaa.

o0

. K pactBopy, conepxamemy 0,2 M NHz u 0,2 M NH4Cl, noGaBuwiu paBHblii 06bem 0,2 M
pactBopa MgCl,. IIpousoiiner 11 B 3TOM pacTBope oopazoBanue ocaaka Mg(OH),?

9. Beruucauts pH Haceimennoro pactsopa Cu(OH)..
10. Beraucnute pactBopumocts CaC2O4 ipu pH 5,0.

11. Tlpu xakux 3Hauenusx pH Bo3MOKHO KonmuecTBeHHoe paszeienue Co>* u Cd*" npu
HachineHnH pactBopa conepsxkamiero 0,05 M CoClz u 0,15 M Cd(NOs): npu HacbllieHeuu
CEpOBOIOPOIOM?

12. Ckonbko rpaMMoB KapOOHATa HATPHUS MOTPEOYETCS ISt TIEPEBO/IAa B PACTBOPUMOE COCTOSIHUE
0,3 r cynbata Gapusi.

13. Paccuuraiite 00MIYI0 1 MOJICKYJSIPHYIO PACTBOPHMOCTH XJIOpH/Ia cepedpa B BOJIE.

BOITPOCHI KOJIVIOKBUYMA Ne 3

1. Hcnonb3oBaHUE OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX pEAKIUH B aHATUTUYECKOU
xuMud. [loTeHnman monaypeakiud — KakK XapaKTepUCTUKA XUMUYECKOW aKTUBHOCTH
pearupyromux BemecTB. CTaHIapTHBIN U pealbHbINA MOTEHIIHAIIBI.



2. VYpaBuenne Hepncra. CrangapTHbIH, peadbHbIH W (OPMAIBHBIA TMOTCHIIUAIBL.
Hanpapnenue npoTekaHus 3JIeKTPOXUMUUECKON PEaKIIUH.

3. CriocoObl pacueTa CTaHIAPTHBIX NOTEHIHANOB. [lomydenue ctaHiapTHOro MOTEHIAA
COUYeTaHHEM JIBYX IMOJIypeaKIMil U OTypeaKkluu ¢ peakiueil IpOTOHUPOBAHHUS.

4. Crioco0Obl pacuera CTaHJAapTHBIX NOTEHIHAIOB. [loaydeHne cTanAapTHOTO MOTeHIINANA
COUYETaHHEM JIBYX MOJIypeaKIMil U OTypeaKkluu ¢ peakiueil KoMIUIeKCooOpa3oBaHusl.

5. Cnoco6bI pacyera cTaHJapTHBIX NOTeHIMAIOB. [loirydeHne cranqapTHOTO OTEHIHAIA
COUYETaHUEM JIBYX IOJIyPEAKIMH U NOJypeaKLUU ¢ peakluel OCaKIACHHUSL.

6. Hcnonp3oBanue CTAaHAAPTHLIX IMOTCHLHUAJIOB [JIA pacd€Ta KOHCTAHTbI KHCJIOTHO-
OCHOBHOI'O paBHOBCCHUA U IIPOU3BCACHUA PACTBOPHUMOCTU.

7  Hcnonp3oBaHME  CTaHJApPTHBIX  NOTEHUMANIOB  JJI1  pacyeTa  KOHCTaHThI
KOMILIEKCOOOpa30BaHuUs M IPOU3BEICHHUS PACTBOPUMOCTH.

8. Hcnomnw3oBanue CTAaHAAPTHBIX ITOTCHOHUAJIOB MJId pacd€ra KOHCTAHT KHCIOTHO-
OCHOBHOI'O paBHOBECHUA U KOMHJ’ICKCOO6pa3OBaHI/I${..

9. OI_IGHKa HaIlpaBJICHUA H FJ'IY6I/IHI>I IMPOTCKAHHA OKHCIIMTEIbHO-BOCCTAHOBUTECILHOU
PCAKIMHU IO KOHCTAHTC XUMHUYCCKOI'O PAaBHOBCCHA.

10. Mcnonp30BaHMEe METOJOB pa3fiefieHUs] U KOHLUEHTPUPOBAHUS B aHAJIM3€ peasbHBIX
00BEKTOB. AOCOIIIOTHOE U OTHOCHTEIBHOE KOHIEHTPHUPOBAHKE, TPYIIIOBOE M MHIMBUAYaIHHOE
paznenenue. Koncranta u KoapGUIMEHT pacupeaeseHns, CTeeHb N3BIeUYeHUs, K03 (DUIMEHTHI
pa3zieNeHns U KOHIIEHTPUPOBAHUS - KOJIMYECTBEHHBIE XapaKTEPUCTHUKU METOJOB pa3/eieHUs U
KOHLIEHTPUPOBAHMUS.

11. DkcTpakuum — Kak METOJl pa3fielieHusi U KOHIEHTpUupoBaHUs. OCHOBHbIE HMOHSATHSA
(9KCTpareHT, 3KCTPAKIMOHHBIM peareHT, PEe3KCTPaKLMsg) M KOJMYECTBEHHBIE XapaKTEPUCTHKHU
paszneneHus (KOHCTaHTa U Ko3(duuueHT pacnpeneneHus, creneHb u3BiedeHus). CyIiHOCTb
MIEPUOIUYECKON IKCTPAKIIMH.

12. DKcTpakuum — Kak METOJ pa3JelIeHNus U KOHLEHTPUPOBAHUs. Y CIOBHS NPOBEICHUS
OKCTPAKIMM W  TUIBI AIKCTPArupyeMbIX coeluHeHUH. OpraHuyeckue pacTBOPHUTENH,
HCIIOJIb3YEMBIE B KAUECTBE IKCTPAreHToB. CKOPOCTh IKCTPAKIUH.

13. Mcnionb30BaHue 3KCTPAKIMU [IJIs1 pa3feeHus CMECH KaTHOHOB. [Iporecc skcTpakimm
1 DKCTPAKIIMOHHBIE PEAreHTHI.

14. Xpomarorpadusi — Kak METOJ pasleiieHus W KOHIeHTpupoBaHus. Kiaccudukarmm
XpoMaTorpauueckux METOOB.

15. Xpomatorpadus — Kak METOJ pa3JielieHus W KOHIEHTpupoBaHUs. (OCHOBHBIE
xpomaTorpaduueckue mapameTpsl (Bpems 1 00beM yIep:KUBaHUS, KOOPPUITUSHTHI 3aMeITICHUS U
pacrpeziefieHus1, CeIEKTUBHOCTh M XpoMaTorpaduueckoe pa3pelieHue).

16. IlmockoctHas xpomartorpadus. TpeOoBaHus, TpPEIBSBISIEMbIE K HOCHTEISM U
noaBMKHOM aze. Rf — ocHOBHas XapakTepucTuka COPOIMOHHBIX CBOWCTB CHCTEMBI W
HNOJBUKHOCTH KaTHOHOB.

17. Pa3menenue wu oOHapyXeHHE KATHOHOB C HCHOJb30BAaHHWEM OyMa)KHOM
xpomarorpaduu. CriocoObl MPOSBICHUS XPOMATOTPaPUIESCKUX TSATEH.



IIpumep U/I3 no Teme kos1okBHymMa Ne3

VYpaBHATh  OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIE PEAKLMM METOAOM  IOJypeaKLUi.
IIpencraBuTh Ui KaXXIOW MOJdypeakuuu ypaBHeHue HepHcra. BeIBECTHM M BBIYMCINTH
KOHCTAaHTY paBHOBECHUs, ONPEIENIUTh HalpaBieHUe peakuuu. Paccuntars (opmanbHble
(peasibHBIE CTaHJAPTHBIE) NOTEHLMAIBI IIPU YCIOBHM, YTO MOHHAs CHJIa pacTBOpa paBHA
0,1:

NHs +NOy +... = Np+...
CrOy +MnOy4 +... =— CrO4* +MnOy+...

. Paccuurarh, mOTEHIMAN IUIATMHOBOTO  DJIEKTPOJA, IIOTPY)KEHHOIO B  PacTBOP
conepsammit: 0,25M V3*, 0,40M VO* u 1,00-10°M NaOH.

. YKaXuT€ TaJbBAHUYECKHUM 3JIEMEHTOM WJIM JJIEKTPOJIUTHYECKOW SYEHKOW SIBIISIETCA
MIpe/ICTaBJICHHAS sTUeiKa (BBIBOJ caenaTh Ha ocHoBaHuu pacdera DJ1C):

Pt| U0 (0,10M), U* (0,01M), H" (1-10°M) || KCI (1-10*M), AgCl (nac.) | Ag
Paccuurath KOHCTAHTY PaBHOBCCHI:

TP+ V3 +... == TI' + VO*'+...
B 0,01M cepnoii kucnore. Paccuutath coctaB pacTBOpa MOCIE€ YCTaHOBICHUS
paBHoBecus1, ecnu e 0,10M pacTBOpBI pearupyrommx BemecTB.
[ToTenuuan sueliku paseH +0,45B. Paccunrars npoussenenue pactBopumoctu AgxSeOs.

CBD||NazSeOs (1-102M), Ag2SeOs (nac.) | Ag
6. Paccuutath koHcTaHTy yctoitunBoctu kommekca [CuCit], ecnu DJC sueliku
paBHa +0,09B. Cit>" - aHHOH TMMOHHOI KMCIOTHI
Cu | CuCit (0,04M), NasCit (0,10M), H" (1-10°M)|| CBD

7. BbruncnuTh paBHOBECHBIE KOHIIEHTPAILMM BCEX MOHOB B PacTBOPE, MOJYYEHHOM
npu pactBoperuu 0,25 r a-NiS B 10 ma 2,0M HNO:s.

Koadduuunent pacnpenenenus 2,6-AMHATPOPEHOIA MEXK Y BOJIOW  OKTUIIOBBIM CIIUPTOM
paBen 15. Paccuuraiite creneHp wu3BIeYeHHUS 2,6-AMHUTpPO(EHONA, a TaKXKe ero
KOHIIEHTpPALMIO, OCTaBIIYylOCcSd B BOAHOM (aze mocne skcrpakuuu u3 50 ma 0,0005 M
pacTBopa OKTHJIOBBIM cnupToM oO0bemMoMm 10 wmi. U3BectHo, 4Yto kKod(duImeHT
pacrpeiesIeHUs CATULUIOBON KUCIIOTHI MEX/y paBHBIMU 00beMaMH BOJIbI U XJIOpodopma
npu pH 3,00 paBen 1,3. PaccumraiiTe KOHCTaHTy pacHpeaesIeHHs

CANMIUIIOBOM KUC0THL, ecm K, =1,5-107 .

B Bujzie xenara Zn(Ox), nons! nuaka (Czyx=1,0-10"* M) skcrparupyrores Ha 20,0 % mpu
pH 3,00 ¢ momompto paBHoro oovema 0,10 M pactBopa 8-okcuxunonuHa (HOx) B
xyiopodopme. Paccuutaiite pH, mpu KOTOpoM B TeX K€ YCIOBHMSIX HOH IIMHKa OyneT
IKCTparupoBarbes Ha 96 %.

3. BBEAEHHUE B KOJMYECTBEHHBIN AHAJIN3. OCHOBHBIE DTAIIBI U
NMPUHIUIIBI AHAJIU3A( koutposupyembie komnerenun [1K-16;11K-18;0I1K-

1;01IK-2; OIIK-3;0K-7)

BO]’[pOCBI, U3y4aeMbI€ HA JICKIIUU



OcCHOBHBIE CTaAUU XUMHUUYECKOTr0 aHainu3a. IlocTaHOBKa aHATUTHYECKOH 3amaun. TuI
aHaymza. OrpaHUYeHS, CBSI3aHHBIC C XUMUYCCKUMU B (PH3UIECKIMH CBOHCTBAMU
aHaJIM3UPYEeMOro 00beKTa. Memaroliee BIUSHIE KOMITOHEHTOB 00pasia. CrocoOsl pa3ieicHusl.
Br160p cenexkTUBHBIX peakiyii. Y pOBeHb ONpenensieMoi KoHIeHTpauuu. Hanuume cpeacrs,
MO3BOJISIOIINUX YIIPOCTUTH BBIMOJHEHNE aHaau3a. KpaTtkuii 0030p METOI0B KOJWYECTBEHHOTO
aHaymza. BerOop MeToa aHanm3a U COCTaBJICHHUE CXEM aHAIH3a.

Bonpocskl, u3yyaembie caMOCTOSATEIbHO

HSyLII/ITI) marcpual, HM3JI0’KEHHBIN 110 IJIaHy JICKIIUU. HOI[I‘OTOBI/ITB KOHKPETHEBIC IIPUMEPBI KO
BCEM U3Yy4YaCMbIM BOIIpOCaM

3. 1. MPOBOOTBOP U NPOBOITIOAT'OTOBKA
Bomnpocsl, u3yuaemble Ha JEKLUU

[peacTaBuTeILHOCTH POOBL; TPOOA U OOBEKT aHAIK3a; TIPOda U METOJI aHAIH3A.
®daxTopsl, 00YCIOBIMBAIONINE pa3Mep U criocod oTOopa mpeacTaBuTeIbHOM MPoOsl. OTOOP TIPOO
TOMOTEHHOT'O M T€TePOreHHOro coctaBa. CriocoObl MOydeHUs CpeiHel MPoObl TBEPABIX,
KUJKUX U Ta3000pa3HbIX BEUIECTB; YCTPONCTBA U MPUEMBI, UCIIOJIb3YEMbIE IIPU 3TOM;
nepBUYHast 00paboTKa U XpaHEHHUE MPO0; JO3UPYIOIIHE YCTPOHCTBA.

OcHoBHbIe cIOCOOBI TepeBoia MPoOsI B hopMy, HEOOXOAUMYIO AJIs JAHHOTO BUJA
aHaJIn3a: paCTBOPEHHE B PA3IMYHBIX CpeJlaxX; CIIEKaHue, CIUIaBICHHUE, Pa3JI0KEHUE 0T
JIEHCTBUEM BBICOKUX TEMIIEPATYP, TAaBJIEHHUS, BRICOKOYaCTOTHOTO pa3psiia; KOMOMHUPOBAHUE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH Pa3Ni0KEeHUs OPTraHUUECKUX coequHeHnid. CriocoOsl
YCTpaHEHHS U y4eTa 3arpsi3HEHUI U TOTEPh KOMIOHEHTOB MPY MTPOOOTIOITOTOBKE.

Bomnpocsl, n3ydaemble caMOCTOSATENBHO.

W3yunTh MaTepual, W3JI0KEHHBIE IO TUTaHY JISKIUHU. [IpUBeCTH KOHKPETHBIC IPUMEPHI
10 BCEM M3Yy4aeMbIM BorpocaM. HayuuTbcs moiib30BaThest TaOIMIIAMU HOPMAIBHOTO
pacrpeneneHusl.

3.2 METPOJIOI'MYECKHUE OCHOBbBI KOJIMYECTBEHHOI'O AHAJIU3A
Bonpocel, n3y4yaeMble Ha JJeKIIUH

OCHOBHBIE XapaKTEPUCTUKN METO/IA aHATIN3a: IPABUIBHOCTh U BOCIIPOU3BOJUMOCTb,
KOA((UIIMEHT YyBCTBUTEIBbHOCTH, IIPEJIe OOHAPYKEHUS, HYKHSAS U BEPXHSS TPaHULIBI
OIIPEEIAEMBIX COACPIKAHUM.

Knaccudukanms morpemnocteit ananu3a. CucTeMaTHueCcKue U CIIyJdaifHbIe
norpemHocTy. [lorpenrHocT OTeNbHBIX CTAINI XUMUYEeCKOTo aHamn3a. CrocoObl OIeHKH
MPaBUIILHOCTH: MCIIOIB30BAHKE CTAHAPTHBIX 00Pa3Il0B, METOT J00ABOK, METO/I BAPbUPOBAHUS
HABECOK, COMOCTaBIEHHE ¢ ApyruMu MeToaMu. CTaHaapTHBIE 00pa3Ilbl, UX U3TOTOBICHHE,
aTTeCTaIus U ucronb3oBanue. Craructuueckas o0padoTKa pe3yabTaTOB U3MEPECHHM. 3aKOH
HOPMAJTBHOTO paclpeeNieHus ClydailHbIX omuoOoK, t- u F-pacnpenenenus. Cpennee,
JUCIiepcusi, CTaHAapTHOE OTKJIOHEeHHE. [IpoBepka runore3sl HOpMalIbHOCTH, TUIIOTE3bI
OJIHOPOJIHOCTH PE3YJIbTaTOB U3MepeHuil. CpaBHEHUE JUCTIEPCUU U CPETHUX JIBYX METOJIOB
aHanusa. Perpeccronnblii ananu3. Mcnosib30BaHNE METOa HAMMEHBIIINX KBAJAPaTOB IJIsl
MOCTPOCHUS TPATyUPOBOYHBIX TPAPHUKOB.



TpeboBanust K METPOJIOTHYECKOMN OLIEHKE B 3aBUCUMOCTH OT 00OBEKTa U LIETTH aHaIH3a.
CriocoObI MOBBIMIEHUST BOCTIPOU3BOAUMOCTH U MTPABIIIBHOCTH aHau3a. OpraHu3anus u
METO0JIOTUSI METPOJIOTUYECKOT0 00eCieueHus JesITeIbHOCTH aHATTUTUYECKON CITYXKOBI.

Bonpocsl, uzydaembie camocTosATenbHO (34aca).

W3yunts MaTepuan, U3JI0KEHHBIH 10 Iu1any Jekuuu. [IpuBecTu KOHKpETHbIE TPUMEPbI
10 BCEM M3y4aeMbIM BompocaM. Pemutsb 3a1aun, npeajgaraeMble IpernoaaBaTesieM 1o u3yqyaeMon
TEME.

Bomnpocshl a5 caMonpoBepKH.

. Kak ycTaHOBHTB YnCIIO 3HaYAIUX HUGP B pe3ylIbTaTax BEIYUCICHUNA IPU
CJI0KEHUH U BBIYUTAHUM, YMHOKEHUHU U JIEJICHUH, BO3BEJCHUU B CTENIEHb, U3BJICUEHUN
KBaJJpaTHOI'O KOPHS U JOrapu(pMUPOBAHUY.

" Kak ycTaHOBHTB YnCIIO 3HaYAIUX (P B pe3ylIbTaTax BEIYUCICHUNA IPU
CJII0’)KEHUH U BBIYMTAHUM, YMHOKEHHUHU U JCIICHUH, BO3BEACHUU B CTCIICHb, U3BICUCHUU
KBaJIpaTHOTI'O KOPHsI U Jorapu(MUpPOBaHUH.

. Uro Ha3piBaeTCsa BHIOOPOYHON COBOKYITHOCTBIO (CiIy4aiiHOM BBIOOPKOA)?

o YeM pazianuaroTcs MOHATHS BEIOOPKA U TeHepaibHasi COBOKYIHOCTb; S U G; WL U
x .IIpu KakuX yCIOBHSIX BBIOOPOYHAsi COBOKYITHOCTh NMPHOIMKAETCS K TeHepaIbHON
COBOKYITHOCTH?

. Kakas BennunHa Ha3bIBaeTCsl BBIOOPOYHOU cpeHe?

. Kakas BennunHa Ha3zbIBaeTcst MeauaHon? Kak HaxoaaT MeuaHy Npy 4YeTHOM U

HCYCTHOM YHCJIC pC3YJIbTATOB OHpeHeHeHHﬁ?

. Kakue norpenHocTy Ha3bIBalOTCS a0COTIOTHBIMH, OTHOCUTEIIbHBIMH,
CHUCTEMaTHUYECKUMH,  CIYYalHBIMH, TpOMaxamMu? Y KaKUTE IPUYUHBI BOSHUKHOBEHUS
CHUCTEMAaTUYECKHUX MTOTPEUIHOCTEN; CIIyHalHbIX OTPEIIHOCTEN; TIPOMAaXO0B.

. YeMm MoxeT OBITH 00yCIIOBIIEHA CHCTEMaTHYecKast MOTPELTHOCTb
TAUTPUMETPUUECKUX ONPEACIICHHUN?

= Yto Ha3BIBACTCS MPABUIHLHOCTHIO, BOCIIPOU3BOIMMOCTHIO, TOYHOCTHIO MeTO0 1a?
CBUIETENBCTBYET JIM XOPOIIIasi BOCIIPOU3BOIUMOCTD O MpaBuibHOCTH aHanu3a? [1o
KaKHM IT0Ka3aTelIsIM CYJIST O BOCIIPOU3BOAMMOCTH, a TT0 KAaKUM O MPaBUIIBHOCTH
aHanuza?

. Kax PacCUUTBIBAIOT CTAHAAPTHOC OTKJIIOHCHUEC OTACIIBHOI'O (GHI/IHI/I‘—IHOI‘O)
onpezaeneHus?

. Kakas BenuurHa Ha3bIBaeTCs JUCTIEPCUEH, U KaK €€ PACCUUTHIBAIOT JIJIs
BBIOOPOYHOM Y T€HEPATbHON COBOKYITHOCTH?

. Kakue Bennunnel HGOGXOI[I/IMO 3HATh AJId pacucTa DOBCPUTCIIBHOTO I/IHTepBaJIa?
JInst KakuX 1enen pacCYMThIBACTCS TOBEPUTENBHBIA MHTEPBAI U UTO OH XapaKTEPU3yeT?



. Uro xapaktepusyeT kodpdurment CteroaeHTa (Ko3OPHUIIMEHT HOPMUPYEMBIX
OTKJIOHCHHMH ), U OT Yero OH 3aBUCHUT?

. [l penieHus Kakux 3a/1a4d UCIOJIb3YIOT ITapaMeTphl CXOAUMOCTU U
BOCIIPOM3BOAMMOCTH PE3YJIbTATOB ONPENCICHUS?

. Kak ornieHuBaroT rpy0yro MOrpenrHoCcTh pe3yabTaToB onpeaeneHus? Kakum
00pa3oM MOXHO UCKIIIOYUTH IPOMAaxXH U3 CEpUU MOTYYCHHBIX Pe3yJIbTaTOB?

. Kakxum O6p&30M MO>KHO YCTAaHOBUTH HAJIMIUC CHCTEeMaTHUYEeCKOM l'IOl"peI_HHOCTI/I?

. Kakue npuemsl CTaTUCTUYECKON 00pabOTKH pe3ylbTaTOB ONPEIeICHUS
Ha3bIBAIOTCS paHAOMU3aLMENd U pensTuBu3anueii? C Kakol HEeNblo BHIIIOIHAETCS
paHoMH3aIus?

4. TEOPETUYECKHUE OCHOBBI TPABUMETPHUYECKOI'O METOJIA AHAJIU3A(
kontposmpyemble komnerenuuu 11K-16;11K-18;0I1K-1;0I1IK-2;0K-7)

Lenb: Ha ocHOBE 3HaHMI TEOPUU TPAaBUMETPUUYECKOTO aHAIN3a U BBIPAOOTKU
IPAaKTUYECKUX HAaBBIKOB M YMEHUH 0OOCHOBAHHO BHIOMPATh U MPAKTHUUYECKH IPUMEHATh JaHHbIH
METOJ Ul KOJINYECTBEHHOI'O OIIPEIENICHHSI BELIECTBA.

VYMeTh:

1. JIoBOWTH TUTEIb 10 MOCTOSTHHOW MaccChl.

2. PaccunthiBaTh ONTUMATIBHYIO MAaCCy HABECKU 00pasiia U 00BbEM OCaAUTENSL. .

3.ITonyuats ocaxknaemyro Gpopmy.

4. Otaenarb 0ca oK OT MAaTOYHOTO pacTBOpa (pUIBTPOBAHUEM.

5. IlpoMbIBaTh OCAJIOK.

6. [TomyuaTs rpaBUMeTpUYECcKyI0 GOpMy IyTeM MPOKATMBAHUS OCATKA 10 TOCTOSTHHON MacCHlI.

BOl'lpOCbI, H3yYaeMbI€ HA JICKIIUH

CyIHOCTh TPaBUMETPUYECKOT0 aHAIN3a, TPEUMYIIIECTBA U HETOCTaTKU METO/Ia.
[Tporneccel ocaxeHus u coocaxaeHus. PaBHoBecue B cucteme pacTBop — ocafok. Ocaaku u
ux coiicTBa. Cxema oOpa3oBaHus ocaaka. Kpucraminyeckue 1 aMop@HbIE OCaIKU.
3aBHCUMOCTB CTPYKTYPBI OCaJIKa OT €T0 WHANBHIYAIbHBIX CBOWCTB (PacCTBOPUMOCTH,
HOJISIPHOCTU MOJIEKYIT) M YCIOBHM OCaX/1eHUs (KOHIIEHTPALUU OCAX/IaeMOT0 MOHA U OCAJUTEIS,
COJIEBOTO COCTaBa pactBopa u pH, Temmeparypsr). 3aBUCHMOCTH (DOPMBI 0CaIKa OT CKOPOCTH
00pa30BaHus MEPBUYHBIX YaCTULl UX pocTa. DaKTOPHI, BIUSIOLINE HA pACTBOPUMOCTD OCAIKOB:
TemIeparypa, MOHHasl CuJIa, IeHCTBHE OJJHOMMEHHOI0 HOHA, PEAKIIUU IPOTOHU3ALINHY,
KOMILJIEKCOOOpa30BaHusl, OKUCIICHUA-BOCCTAHOBJICHUS, CTPYKTYpa U pa3Mep YacTULl. Y CJIOBUS
NOJIy4EeHHUsl KpUCTAININYECKUX 0caakoB. ['omorennoe ocaxkaenue. CtapeHue ocaaka
(mpeBpalieHue MeTacTabUILHON KpUCTAJUTMYECKON Mon(uKauu B 6oJiee ycToitunByio hopmy;
XMMHUYECKOE CTapeHUE B pe3yIbTaTe U3MEHEHUs COCTaBa 0Calka — JIeruapaTaluu-rupaTalui,
NOJIMKOHJeHCAIuK ). [[puunHbI 3arps3HeHus ocaika (COBMECTHOE OCaXKACHUE, COOCAK/ICHHUE,
nocyenyromiee ocaxaeHue). Knaccupukaius pa3muaHbIX BUIOB COOCAKACHUS (a1copOrms;



OKKJIFO3MsI: BHYTPEHHSISI aIcOpOLIHsi, HHKITIO3US; n3oMopdhu3Mm u 1p.). [lonoxurensHoe u
OTPHIIATEIEHOE 3HAYCHHUE SIBIICHUS COOCAXKIeHHs B aHan3e. OCOOCHHOCTH 00pa30BaHHS
KOJIJIOUIHO-TUCTIEPCHBIX CHCTEM. MICIonb30BaHne KOJUIOUIHBIX CUCTEM B XMMUYECKOM aHAIIU3e.

IIpsiMblE 1 KOCBEHHBIE METOIBI ONIpeeIcHUs. BakHelIne OpraHu4ecKue u
Heopranuyeckue ocaautenu. [lorpemHoctu B rpaBuMeTpuueckom ananuse. Obmas cxema
onpeneneHuii. TpeboBaHus K ocak1aeMoOi U rpaBUMeTpUYecKoi opmam. 3MeHeHus cocTaBa
0CaJIKa IIPY BBICYILIMBAHUU U MPOKAIMBaHUU. TepMOrpaBUMETPUUYECKUIN aHAIIN3.

BOITPOCHI, U3YYAEMBbBIE HA IABOPATOPHbBIX 3AHATHUAX

. N3yunTth npaBuiia paboThl B aHAJTUTUUECKOH JIAOOPaTOPUH.
. N3yuuTh yCTpONUCTBO aHAIMTHUECKUX BecoB (UyBCTBUTEIIBHOCTH BECOB;
CDaKTOpI)I, BIIMAOIINEC HAa TOYHOCTD B3B€HII/IBaHI/I$I). OcBOUTH TCXHUKY B3BCIIMBAaHU.

. I"'paBuMeTpHUUECKOE Onpedenenue dicenesa.

PEHIEHUE THUIIOBBIX 3AJAY (TEMbI)

. Brraucnenue conepxanus onpenensieMoro BemecTBa

. Pacuer xonmuecTBa ocaauTes

. Pacuer HaBecku 1 00beMa pacTBOpa, TPEOYIOLIErocs AJis peaklun

. Pacuer rpaBumeTpHueckoro (aktopa

. Pacuer PacTBOPUMOCTHU OCAAKOB B BOJIC, B IPUCYTCTBUN OJHOUMCHHBIX NOHOB
. BiusiHue Ha pacTBOPUMOCTH OCaJKOB coieBoro 3 dexta, pH 1 kommiekco-
oOpazoBaHus

. OmnpezneneHue NOTEpU 0CajIKa 3a CUET MPOMbBIBaHUS

. PacueTsl pe3ynbTaToB aHaNM3a

BOITPOCBI U3YHAEMBIE CAMOCTOSATEJIBHO

N3yunTh MaTepuan, W3JI0KEHHBIN 1O IJIaHy JeKIuu. [[puBecT KOHKpETHBIE IPUMEPHI
10 BCEM M3y4aeMbIM BonpocaM. PemmTs 3a1aun, nmpeaiaraeMele IpernoaaBaTeieM 1o U3y4yaeMon
teMe. [loBropuths MaTepuain o reme "PaBHOBeCHE B CUCTEME PACTBOP — OCAIOK".
3aBUCHUMOCTh CTPYKTYpPHBI OCa/ika OT €r0 UHIUBUyaIbHBIX CBOWCTB (PacTBOPUMOCTH,
HOJISIPHOCTU MOJIEKYJT) U YCIIOBUHM OCaKIEHU (KOHIEHTPALUU OCaXJaeMOT0 HOHA M OCAJUTEII,
COJIEBOTO COCTaBa pacTBopa u pH, Temneparypsl).

CamocTrosiTe1bHO H3y4atoTcs TeMbl: " TepmorpaBuMmerpuueckuil ananus", " I'paBumMerpuieckoe
OIIpeCNICHUE KAbLMsI U MarHusl IIPU COBMECTHOM IpucyTcTBuM ", "['paBUMeTprueckoe
onpeneneHue maraus'". Pa3odpare mpuMepsl UCTIOIB30BaHMS BO3HUKAIOIUX PEareHTOB JIIS
OTIpeieNIeHNUs Pa3IMUYHBIX 0OBEKTOB.

BOITPOCHI JJIsA CAMOITIPOBEPKH.

=  Kakue ocaauTenn NpUMEHSIOTCS B METOJI€ TPAaBUMETPUYECKOTO aHAIN3a? YKaKNTE
OCHOBHbIE HEOpraHMYECKHe U oprannyeckue ocagutenu. [louemy B kauecTBe
ocaJuTeNel UCTIONB3YIOTCSA JeTyune coefuHeHus1? Kakoe KoJIMuecTBO 0cauTens
TpedyeTcs Il OCaKAeHUs?



* B yem 3aKiI1049ar0TCsl OCHOBHBIE MPEUMYIIIECTBA OPraHUYECKUX OCaUTENEH Tepe]]
HEOPTraHUYECKUMH OCATUTEISIMU?

»  Kakumu KayecTBaMH JOJKHBI 00JIa1aTh OCaAKH, IPUMEHSIEMbIE B IPaBUMETPUUYECKOM
aHanuse?

* Yo o3nauaer ocaxnaemas popma? I[lepedncinte OCHOBHBIE TPEOOBAHUS,
peIbsBIsEMbIC K OcaxaaeMoil popme. B Bue Kakoro coeIMHEHUs BBITOTHEE OCAXKIATh
Ba**: BaCOs, BaC>04, BaSO4, BaCrO4 n mouemy?

* Yo Takoe rpaBumerpuyueckas popma. Kakum TpeboBaHUsIM OHA JOIKHA
YAOBIIETBOPATH? YKaKUTE JOCTOMHCTBA U HEJIOCTATKH CIEAYIOIIUX TPABUMETPUUECKUX
bopm: Fe203, BaSO4, CaC204, CaO, Mg2P207, NiO. YTo Takoe TpaBUMETPUUYECKUN
dakrop?

» Kpucrammueckue u aMopQHbIE 0CaJKH, YCI0BHS UX 00pa3oBanHus. OOBICHUTE, KaK
BIIUSIET Ha BEIMUYMHY KPUCTAIJIOB TeMIeparypa, pa30aBieHHe pacTBOPOB, CKOPOCTh
MPWIMBAHUS PEAaKTUBA U NepeMenTnBanne. UTo Takoe OTHOCUTEIILHOE TIEPECHIIIIEHNE
pacTBOpoB?

*  Yem 00BACHIETCS YCTOMYMBOCTD KOJUTOMAHBIX cucTeM? UTo Takoe menTu3anus,
KOAryJIsIIusl, CeAMMEHTALUsA?

* [louemy ocaxxaeHue aMmop(PHBIX 0CATKOB BHITOIHO MPOBOAUTH U3 KOHIICHTPUPOBAHHBIX
pactBopoB? UTo gOCTUTaeTCs MOCIEAYIOIINM IPUOABIEHUEM TOpsueii BOJIbI?

*  Yro Takoe co3peBaHMEe U cTapeHue ocaakoB? Kakue mpoiiecchl IpoucXoasT Mpu
CO3PEBAHUU U CTAPEHUU OCATKOB?

»  Cdopmymupyiite npaBuiio [Tanera — ®asiaca — ['aHa.

* Yo Takoe coocaxaeHue, MociaeIyrolIee OCaKIeHIE, N30MOPPU3M?

* B yeM 3akiroyaeTcsi CylHOCTh afcopOIuu u okkito3un? Kakue ocanku -
KPYIMHOKPUCTAJUTHYECKHE, MEIKOKPUCTAILITUYECKIE UITH aMOPQHBIE - JTydIIIe
aZIcOpOUPYIOT pacTBOpeHHBIE BemiecTBa? Kak OUMCTUTH 0CaIOK OT aJcCOPOMPOBAHHBIX
WJIM OKKJTFOJIMPOBAHHBIX TpUMeECcEei?

* [louemy nosrydaembie B TPaBUMETPUUECKOM aHATN3€ OCAJKU TPOMBIBAIOT OOBIYHO HE
YHCTOH BOJIOM, a pa30aBIEHHBIMU PACTBOPAMH, COIECPIKALTUMHU KUCIOTHI WM COJIU
aMMOHHSI?

=  Kak paccuuTtaTh NOTEPU MPU IPOMBIBAHUU OCAJIKOB?

=  KaxoBbI MpeuMyIecTBa MpOMbIBaHUS OCAAKOB JekaHTanuen? [louemy npu npomMbIBaHUN
HEOOXOUMO JaTh MPEABIAYIIEeH MOPIHUH KUAKOCTH CTeUb A0 KOHIIA U TOJIBKO MOCIe
ATOT0 HAJIMBATH CJIEIYIONTYIO TTOPIIUIO?

=  (CpaBHHUTE TOYHOCTb ONPEICICHUS HUKEIIS BHICYIIMBAHUEM U TPOKATMBAHUEM OCAJIKa
JTUMETUIITIIMOKCHMATa HUKEJIS.

S. TATPUMETPUYECKHUE METO/Ibl AHAJIN3A ( koHTpOJIMpyeMble KOMIIETeHIMH
[TK-16;1TK-18;0I1K-1;0I1K-2;0I1K-3;0K-7)

BOHpOCbI, HN3Yy4aCMbIC Ha JICKIUN

Turpumerpuueckue metoas! ananuza. Knaccugukarnus meronos. TpeboBaHus,
IIPEIBABIAEMBIC K PEAKLUAM B TATPUMETPUYECCKOM aHAINU3€. BUABI THUTPUMETPUYECKUX
OTIpeNieNIeHu: IpsiMoe, 00paTHOE, KOCBEHHOE TUTpoBaHUEe. CriocoObl BEIPAXKEHUS
KOHIIEHTpAllUid paCTBOPOB B TUTPUMETPHUHU. DKBUBAJIEHT. MoJisipHast Macca SKBHUBAJICHTA.
[TepBuyHbIe cTaHAAPTHI, TpeOOBaHMs K HUM. PUKcaHanbl. BropuuHble cTannapThl. Busst



KPHUBBIX TUTPOBaHUA. Ckadok TUTPOBAHUA. Touxka >KBHBaJICHTHOCTH U KOHEYHAS TOUKA
TUTPOBAHUA.

Bomnpocsl, uzyuaemblie caMOCTOATEIHHO

Pazobpatpb Bce TeopeTHUECKHE BOIPOCHI IO MTPOrpaMMe U M3JI0KEHHBIE Ha JICKIINU.
[ToaroToBUTH MPUMEPHI PSMOT0, KOCBEHHOTO M 00paTHOTO TUTpOBaHUs. [I0BTOPUTH cr1ocOObI
BBIPAKCHMS KOHLIEHTpalMid pacTBOpoB. I[loka3aTe Ha KOHKPETHOM NPUMEPE TPUHLIMIT
TAUTPUMETPUYECKOTO METO/1a aHAJIN3A.

BOITPOCHI JJI1s1 CAMOITPOBEPKMU.

»  Kakue TUIBI peaklUii UCIOIb3YIOTCS B THTPUMETPUUECKOM METOJIE aHanu3a?

*  Kakum TpeOGoBaHMIM JOJKHBI YAOBIETBOPATH XUMHUUECKUE PEAKIMH, UCIIOIb3yEeMbIe
JUISl TATPUMETPUYECKUX OTIpeAeTIeHUI?

* [losicHuTe, Kak IPOBOJAT ONpPENIEIEHUs CIIOCOOOM MPSIMOT0, 0OPaTHOTO TUTPOBAHHUS U I10
3aMECTUTENIO?

»  Kakue cnocoObl BBIpaKE€HHsI KOHIIEHTPALUi BaM U3BECTHBI? YTO Takoe SKBUBAJICHT,
(akTop PKBUBAJIEHTHOCTH, MOJISIPHAs Macca SKBUBAJIEHTA, TUTP, TUTP 1O
OIpeAeIIEMOMY BELIECTBY?

* B Kakux eIMHUIAX BBIPAXKAIOT MOJSIPHOCTD, TUTP, TUTP IO ONPEAEIIIEMOMY BEIIECTBY?

»  Kakue cTaHIapTHBIE paCTBOPBI HA3bIBAIOT IEPBUYHBIMU U KAKHE BTOPUYHBIMU?

»  Kakum TpeOGoBaHMIM JOJDKHBI OTBEYATH BEIIECTBA, YTOOBI M3 HUX MOKHO OBLIO
IIPUTOTOBUTH NIEPBUYHBIA CTaHAAPTHBINA PacTBOpP?

*  8.Yro Takoe KpHUBbIE TUTPOBAHUS U JAJISl HETO OHU CTPOosATC? UTO Takoe ckayok
TUTPOBAHUsA?

= 9 JlaiiTe onpeneneHe MOHATUIM TOUYKa SKBUBAJIEHTHOCTH, KOHEUHAs! TOUKA TUTPOBAHMUSL.

*  10.Yto0 Takoe guxcaHanbl? [ 4ero uCosb3yroTes (pukcaHai bI?

51 METOJA KUCJIIOTHO-OCHOBHOI'O TUTPOBAHMUSA

Hean: Ha ocHOBE 3HAaHUI TEOPUH METOJA KUCIOTHO-OCHOBHOTO TUTPOBAHUS YMETh
000CHOBAHHO HCIOJIb30BATh METOJI IS ONPE/IETCHUS KUCIIOT, OCHOBAaHUH, coseit; mpuoopecTH
HaBBbIKH Hp&KTH‘IGCKOﬁ pa6OTI>I 110 TUTPUMETPHUICCKOMY aHAJIN3Y, HAYUUTHCA BBITIOJIHATH
BBIUMCJICHMSI 110 pe3yNIbTaTaM TUTPOBAHUS, PACCUUTHIBATh U CTPOUTH KPUBBIE KMCIOTHO-
OCHOBHOI'O TUTPOBAHUA W PECIIATh 3aJa4u.

Ymern:

*  [IpUroToBUTH PACTBOP XJIOPOBOJAOPOIHOM KUCIOTHI TyTEM pa30aBICHUS
KOHLIEHTPUPOBAHHOTO PacTBOpA.

*  JIpurotoBUTH CTaHIAPTHBIA PACTBOP HATpHUs TeTpabopaTa o HaBECKE C TOUHO
M3BECTHOM MAacCOM M pacCUUTaTh €r0 KOHLIEHTPALNIO

*  CraHaapTH30BaTh PaCTBOP XJIOPOBOJIOPOAHOMN KUCIOTHI IO HATPUIO TETpabopary ¢
UCIIOJIb30BaHUEM JBYX MHAMKATOPOB: METHIIOBOTO OPAaH)XEBOTO U (peHopTanenHa.

= TuTpoBaTh aHAIM3UPYEMBIN PACTBOP IIEJIOYH CTAHIAPTHBIM PacTBOPOM
XJIOPOBOAOPOJHON KHCIIOTHI M PACCUUTHIBATh COAECPKAHME IIETI0UH 110 pE3ysIbTaTaM
TUTPOBAHUS.

*  TutpoBarh pacTBOp, CONEPKAIIMI CMECH IEJIOYX U KapOOHaTa, CTAaHJapTHBIM
PacTBOPOM XJIOPOBOJOPOIHOM KHCIIOThI, PACCUUTHIBAThH COJIEPKAHUE ONPEAEITIAEMBIX
BEILECTB 110 pe3yJbTaTaM TUTPOBAHUSL.

»  Onpenenarb cofep’KaHue COJITHOW U OOPHOM KUCIIOT, HAXOSAIINXCS B CMECH, TIPH
TUTPOBAHUHN CTaHAAPTHBIM PACTBOPOM IICIIOYH.



*  Onpenensats BPEMEHHYIO KECTKOCTh BOJIBL.

BOITIPOCHI, U3YHAEMBIE HA JIEKIIM

ITocTpoeHne KpUBBIX TUTPOBAHMS. BiMsiHNE BETUYMHBI KOHCTAHT KUCJIOTHOCTH WIH
OCHOBHOCTH, KOHIIEHTPALlMX KUCJIOT WJIX OCHOBAHUH, TEMIIEPATYPHI HA XapaKTep KPUBBIX
TUTpOBaHUA. KUCIOTHO-OCHOBHBIE MHAMKATOPBI. [IorpemHocT TATpOBaHKS PU ONPEAEICHUN
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBAHHM, MHOTOOCHOBHBIX KUCJIOT U OCHOBAHUH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

[lepBuuHbIe CTAaHAAPTHI AJIs1 YCTAHOBJICHUS KOHIICHTPAI[UH PACTBOPOB KUCIIOT U
OCHOBAaHHH.
[IpuroroBieHue U CTaHAAPTU3AIUS PACTBOPOB COJITHONU KUCJIOTHI M TUAPOKCH/IA HATPUSL.
TuTpoBaHHUE COITHON KUCIOTHI, THAPOKCHIA HATPHS, CMECH COJISTHOM U OOPHOM KUCIOT. AHAIN3
cMecH KapOoHaTa u THapoKcHa Hatpus. OnpenesieHne 5KeCTKOCTH BOJIBI.

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO

W3yunth Bce TeOpeTHUECKHE BOMPOCHI, M3JI0KEHHBIE Ha JIEKIMH (10 IPOrpamMme).
HayuuThcst CTpOUTH KPUBBIC THTPOBAHUS M BRIOMPATH MHAUKATOP JUIS CISAYIONINX CITy9YacB:
TUTPOBAHUE CUJIBHOM KUCIIOTHI CHIIBHBIM OCHOBaHUEM (M HA000POT), TATPOBaHUE ClIabo
KHCJIOTHI CUJIbHBIM OCHOBaHHEM, TUTPOBAHUE CJIA00T0 OCHOBAHUS CUIILHON KUCITIOTOH,
TUTPOBAaHUE CMECH KapOOHAaTa U TUAPOKCUIA HATPHS CUIILHOU KHcIoTol. Pazo0Opath
MIPOBE/ICHUE aHAJIM3a CMECH KapOoHaTa M TUApOoKapOOHaTa HATPHUS, TUTPOBAHUS CMECH CHIIBHOU
1 ¢cJIa00¥ KUCIOTHI CUIIBHBIM OCHOBAHHEM.
PEIIEHUE THUIIOBBIX 3AJIAY

*  Cnoco0Obl BbIpa)XKeHHsI KOHLIEHTPALIUK PaCTBOPOB

*  BpynciieHHe MOJISIPHBIX MacC SKBUBAJICHTOB

= Pacyer KoJIMUECTBA BEILIECTBA

*  BpIYKMCIIEHHS IPY IPUTOTOBIIEHUH CTAHJAPTHBIX PACTBOPOB, ONPEIECICHUE
KOHLIEHTpaLun

*  Pacuersl pe3ynbraToB aHanu3a. [Ipsmoe u 00paTHOE M 3aMECTUTENIBHOE TUTPOBAHUE

=  Beryucnenue pH pactsopos

* JlocTpoeHue KpUBBIX TUTPOBAHUS, BBIOOp MHIMKATOPa

*  BplunciieHHe HHINKAaTOPHBIX NOTPEIIHOCTEN

BOITPOCHI JIs1 CAMOIIPOBEPKH.

*  HaszoBuTe NEepBUYHBIE U BTOPUYHBIE CTAHAAPTHBIE PACTBOPHI, IPUMEHSIEMBIE B METO/IE
KHCJIOTHO-OCHOBHOT'O TUTpOBaHuUs. YTo Takoe puKcaHaIbI?

* Jloyemy pacTBOp HIENIOUU HE JIOJKEH COAEpKaTh KapOOHAT-HOHbI?

»  Kak BIUAIOT Ha X0/ KpUBOW TUTPOBAHUS: a) BEIMUMHA KOHCTAHTHI AUCCOLUAIIIH
TUTPYEMOW KHCIIOTHI MJIM OCHOBaHM; O) MX HadajabHas KOHILIEHTpAIMS;

"  B)TemIepaTrypa TUTPOBaHUS?

*  BrBeaute Gpopmyiisl ans BerurcaeHus pH Ha pa3HbIX dTanax TATPOBAHUS B PacTBOpax:
a) ca0bIX KUCJIOT U OCHOBaHM; 0) Oy(pepHBIX cMeceil; B) THIPOIU3YIOMIUXCS COJCH.

*  MOJHO JIU IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KHCIIOTY, OOpHYIO KUCIIOTY,
YTOJIbHYIO KMCJIOTY IO BTOPOM CTYIEHHU, COJTM aMMOHMS?



[Tpu kakux ycaoBUAX BO3MOXKHO TUTPOBAHHUE CMECH KMCIOT? MOXKHO JIM OTTUTPOBATh 110
CTYIIEHSIM CEPHYIO KUCIIOTY?

B uem cymHocTh HOHHO-XpOMOGDOpPHOI Teopun MHIUKaTOopoB? Kak BinseT Temneparypa
¥ KOHIIEHTpAIHMsI HHAUKATOpA Ha MHTEPBAJI IIEPEX0/1a ero OKpacku?

Kak paccunThIBalOT MHIMKATOPHBIC OIIMOKH B KUCIIOTHO-OCHOBHOM THTpoBaHuu? Kakue
TUIIBI MHAUKATOPHBIX OIIMOOK BaM HU3BECTHEI?

Yo Takoe X0JIOCTOM ONBIT U CBUJETENb, KAK OHU IIOMOTal0T NOBBIIIEHUIO TOUHOCTH
onpeaesieHui?

SAIUTA UHANBUAYAJIBHOI'O 3AJAHUSA U CAJAYA KOJIVIOKBUYMA.

INPUMEP OJHOI'O UHAUBUAYAJIBHOI'O 3AJAHUS 110 KUCJIOTHO-
OCHOBHOMY TUTPOBAHMUIO.

1.

Onumute npurorosinenue 500 e’ 0,2 M pactsopa HCI u3 30%-Horo (n1.1,153)
pacTBopa coisiHOM KUCIoThl. PaccunTaiite TuTp U TUTP 10 NaOH 10JIy4eHHOT O
pacTBopa.

PaccuuTaiite MOJSPHYIO KOHUEHTPALMIO U TUTP PACTBOPA CEPHOM KUCIIOTBI, ECIIU Ha
turposanue 0,3333 2 Oyper (Na B 0 ;10H Q) 3atpadeno 15,45 cM>3TOro pacTBopa.

K pacTBopy a30THOI Kuc10Thl Maccoii 1,1005 2 no6asumu 25,00 cv’0,5026 M NaOH.
OcraBmmiics nocine peakuuu u3oeroxk NaOH orturposamu 10,50 cx’0,1075 M HCI.
Brruucnure maccoByro gomto HNO3 B pacTBOpe KUCIIOTHI.

Hagecka conpl B 1,2675 2, conepikaiias mpuMech AUKapOOHaTa HaTPusl, paCTBOPEHa B
MepHoit k0s16e Ha 250,0 car’. Ha tutposanue 25,00 ca’ pacTBopa ¢ heHondTanernHom
nomwio 10,90 ¢’ 0,1004 1. pactBopa H2SOy4, a Ha TUTPOBAHKE TOTO XK€ PACTBOPA C
METUIIOBBIM OPAHKEBBIM M3PACXO00BaHO 22,62 cM’KUCIOTHL. BBHIYHCINTE MAcCOBYIO
nonto (B %) Na2CO3 u NaHCOj3 B o0pasiie.

Borunciute pH pacTtBopa, MOJTYy4eHHOTO HPU TUTPOBAHUU B MOMEHT, Kora k 20 cn’0,2
M pactBopa HCI no6asien 0,2 M pactsop NaOH B konudectse 17 car’.

Beruucnute ommbky TutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopoM NaOH ¢
MHAMKATOPOM METUIJIOBBIM OpaHke-BbIM (pT 4).

[ocTpoiite kpuByro TUTpoBanus 25 cm’ 0,2000 M pactsopa HNO- 0,2000 M pacTBopoM
rupokcuaa Hatpus. Kakue u3 00bIYHO TPUMEHSIEMbIX HHANKATOPOB MOXKHO
MCIIOJIb30BaTh B JAHHOM citydae? OTBET OATBEPAUTE pacueTaMu.

BOITPOCHI K KOJUIOKBUYMY: "O61uue npuHIUIB TUTpUMETpUH. KHCIOTHO-OCHOBHOE
TUTpOBaHUE".

OO01mre NpUHIUITBI TATPUMETPUUYECKOTO aHanu3a. Tepmunonorus. TpeboBanus,
Hp@}l’BfIBJ’IﬂeMIﬂe K peaKHI/ISIM, HCHOHLSyeMBIM B TI/ITpI/IMeTpl/I‘IeCKOM aHaJINn3e.
CranmapTHbIE pacTBOPBI TUTPUMETPUIECKOTO aHaM3a. TpeOoBaHUs K IIEPBHYHBIM
ctanaaptaMm. CriocoObl BEIpaKEHHUS KOHIIEHTpAMU. TUTP U TUTP TO ONpeAeIsieMOMY
BEIIIECTRY.

IIporonnas Teopust bpéucrena-Jloypu.

Wuaukatopsl B TuTpuMeTpun. TpeboBanus k uHaukaropaM. CoBpeMeHHasi TeOpUst
KHCJIOTHO-OCHOBHBIX HHJIUKATOPOB. MIHTEpBaN nepexoia OKpacKu UHIUKATOPOB.
KpuBsle TuTpoBaHus, UX 0011ast XapakTepucTuka. CKadyoK TUTPOBAHUS KaK (PyHKIHS
KOHIICHTPAIlUX Pearupyronux BEIMIeCTB 1 TOUHOCTH aHAJINA3a.

[TocTpoeHue 1 aHaTN3 KPUBBIX TUTPOBAHUS: &) CUIIBHBIX KUCIIOT MIEI0YaMu, 0) CIadbIx
KHCJIOT IIeJI0YaMH, B) CJTA0BIX OCHOBAHHMI KHUCIOTAMH.

BnusiHue pa3nuuHbIX (GakTOPOB Ha CKAYOK TUTPOBaHUS. BbIO0p MHIMKATOPOB.
[TorpenmHOCTH U OTpAaHUYEHUSI TUTPUMETPUUCCKOTO aHAIN3A.



. I/IH,I[I/IKaTOpHBIe MOrp€ImHOCTU METOJOB KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS.

IIPUMEYAHUE: B KOJUIOKBUYM BXOJUT 3allluTa 6cex 1a00paTOPHBIX padOT MO TaHHOMY
paszienly U pellieHue pacyeTHbIX 3a/1a4.

5.2 METOJ OKUCJIMTEJIBHO-BOCCTAHOBHUTEJIBHOI'O TUTPOBAHMUS.

Hean: Ha ocHOBE 3HAHUI TEOPUHU MTPOIIECCOB OKUCIICHUSI — BOCCTAHOBJICHUS U HABBIKOB PAa0OTHI
M0 TUTPUMETPUUECKUM METOIaM aHajn3a yMeTh 000OCHOBAHHO BHIOMPATh U UCIOIB30BaTh METO/I
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHOI'O TUTPOBAHUS JJIA OIIPCACIICHUA OKHCIHTENIEH 1
BOCCTAHOBHUTEJIEH.

Ymersn:

1.IIpuroToBUTH pacTBOpP IMEpMaHTAHATA KAIHS C 33IaHHON KOHIICHTPAIMEH ITyTeM pa30aBiIeHUS
KOHIIEHTPUPOBAHHOTO PacTBOPA.

2. [IpuroToBUTH CTAHAAPTHBIN PACTBOPHI HATPHS OKCAJIATa M KaJIMs IUXPOMATa 110 HABECKE C
TOYHO M3BECTHOU MAcCOW U PACCYUTATh WX MOJISIPHYIO KOHIICHTPAIUIO SKBUBAJICHTA U TUTP
[IPUTOTOBJIEHHBIX PACTBOPOB.

3. CranmapTr3oBaTh pacTBOp NEpMaHraHaTa Kajus [0 PacTBOPY HATPHsI OKcajara.

4. CtaHapTH30BaTh pacTBOP HATpUs THOCYIb(}aTa o pacTBOPY KalHs TUXpoMaTa.

5. CtangapTu30BaTh pacTBOP MOJa IO PACTBOPY HATpHs THOCYIbdara.

6. OnpenensTh MaccoByro n0:to xenesa (II) B pacTBope myTemM TUTPOBAHUS €0 CTaHJAPTHBIM
pacTBOpPOM Kalusi IEpMaHTraHara.

7.0npenensate MaccoByto noiito xenesa (1) B oOpasiie ctanu myreM TUTPOBAHUS €ro
CTaHJapTHBIMU PACTBOPAMH Kallus IEpMaHTaHaTa u Kajaus auxpomarta. [IpoBoauTtsb
CTaTUCTHYECKYI0 00pabOTKY pe3ylbTaToB aHaiuu3a u MeToa duiiepa it CpaBHEHHSI METOIHK.
[TpuMeHsITh METOT KOCBEHHOT'O HOJUMETPUYECKOTO TUTPOBAHUS AJISl ONIPEICTICHUS OKUCITUTETICH
- maccsl menu (ID).

9. I[IpuMeHATh METOJT KOCBEHHOT'O OTIPEACTICHUS KUCIOPOAa B BOJIE.

BOITPOCHI, U3YYAEMBIE HA JIEKIIMHN

0O0630p METOI0B OKUCIIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUsL. [locTpoeHne KpuBbIX
TUTpoBaHUA. DaKTOPHI, BIUAIONINE HAa XapaKTep KPUBBIX TUTPOBAHUS: KOHIICHTPAIIUS - HOHOB
BOJIOpO/Jia, KOMILJIEKCOOOpa3oBaHue, HoHHas cuiia. CriocoObl onpezieieHuss KOHEUHOM TOUKU
TUTPOBAHUS; UHAUKATOPHIL. [lorpenrHoCcT! TUTPOBAHMSL.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

* [IpuroroBiieHNE NEPBUIHBIX K BTOPUYHBIX CTAHIAPTOB.

» ]lepmanranaromerpus. [Ipurorosnenue nepBUYHbBIX U BTOPUYHBIX CTaHAAPTOB.

» Omnpenenenue xene3a(ll).

* buxpomaromerpus. IIpuroroBnenre nepBUYHBIX U BTOPUYHBIX cTaHAApTOB. Onpenenenne
xenesa(ll).

» [lepmMaHraHaTOMETPUYIECKOE U OUXPOMATOMETPUUECKOE OMPEICIICHHE )Kelle3a B CTaJIsX.



» MaremaTudeckas 00padoTKa pe3ynbTaToB aHau3a. CpaBHEHUE TIOJyUYEHHBIX TAHHBIX
MerooM Purepa.

= Honomerpus u nogumerpus. Cucrema HOJI-UOIU]] KaK OKUCIUTEIb UM BOCCTAHOBUTENb.
Nonomerpuueckoe onpenenenue meau(ll).

* Honomerpuueckoe OmnpeseneHre KUciopoia B BOJIE.

= PemreHne THUMOOBBIX 3a7a4

* BpluncieHre MOJIIPHBIX MacC SKBUBAJICHTOB

= PacdyeT KOJIUYECTBA BEIISCTBA

* BbluncieHus Ipy NPUTOTOBJICHUHM CTAaHJAPTHBIX PaCTBOPOB, OMPEACICHNE KOHIICHTPALIMI

» PacueTsl pe3ynpTaToB aHanmm3a. [IpssiMoe 1 0OpaTHOE W 3aMECTUTEIILHOE TUTPOBAHUE

* BbluncieHne MOTEHIMAI0B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Map

» JlocTpoeHHE KPUBBIX TUTPOBAHUS, BBIOOP HHIUKATOPA

* BpluncieHre UHANKATOPHBIX MOTPEIIHOCTEN

BOITPOCBHI U3YYHAEMBIE CAMOCTOATEJIBHO

» [lepmanranaromerpudeckoe onpeaencuue mapranua(ll), okcanaros, nepokcuaa
BO/I0POJia, HUTPUTOB.

*  Honomerpus u nonumetpus. Onpenenenue xenesa (I11), ranorenu-moHoB, epOKCHUIOB,
KUCJIOT.

=  bpomaTtomerpus, LepuMETpUsl, BAHAJATOMETPHUSI, TATAHOMETPHS, XPOMOMETPHS.
NEPBUYHBIE U BTOPUYHbIE cTaHAApThl. MHAuKaTOpBl. Onpedenenue neopeanuieckux u
Op2aHU4ecKux coeoOuHeHull.

=  Bomnpocsl 11 caMONPOBEPKHU.

=  KakuM TpeOoBaHUSIM JTOJDKHBI YAOBIETBOPSATH PEAKIIUUA OKUCICHUS-BOCCTAHOBJICHHUS,
9TOOBI UX MOYKHO OBLIO MCTONIB30BaTh 7S KONWYecTBeHHOTO aHanu3a? [IpuBenure
MIPUMEPHI PEAKIINA, UCTIOIB3YEMBIX B METOaX.

*  Or kakux (akTOpOB 3aBUCUT BEJIMYMHA TOTEHIIMAIA JAHHONW OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHOMN CUCTEMBI?

* B kakux ciy4asx KpuBas TUTPOBAHUS B METOJaX OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTEIIBHO TOUKH SKBUBAJIEHTHOCTH? B Kakux cirydasx
KpUBasi TATPOBAHUSI CHMMETpHUYHA?

=  UYewm 00bsACHsAETCS TO, UTO MEpBBIC KAtk pactBopa KMnO4 ipu TUTPOBAHUU OKCAJIaTOB
00ecIBEYNBAIOTCS MEAJIEHHO, a MOCIEeYIOIINE — MTHOBEHHO?

* [louemy nepmaHranaroMmerpuyeckoe onpeaeneHue xenesa (I1I) B constHokucoM cpene
HE00XO0UMO MTPOBOJUTH B MPUCYTCTBUU cMecu L{lummepmana-Peitnrapna?

» [IpuBenuTe MpUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX HHAUKATOPOB U OOBICHUTE
MEXaHU3M UX JIEUCTBHS.

= Kakue BeniecTBa UCHOJIb3YIOTCS B KAUECTBE MEPBUYHBIX CTAHIAPTOB PA3IUYHBIX
METOJIOB OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS?

= Kakue 10CTOMHCTBA IUXPOMATOMETPHUECKOTr0 MeToia onpenenenus xenesa (1) nepen
MIePMAHTaHATOPMETPUUECKUM?

»  Kakue npuunHbI 00yCIaBIMBAIOT HEYCTOMYMBOCTH pacTBOpa THOCyIb(dara? Kak
MPUTOTOBUTH CTAHIAPTHBIN pacTBOp THOCYIb(aTa?

»  Kak onpezensiercss pakTop 3KBUBAJIEHTHOCTH U MOJISIPHAsi Macca SKBUBAJICHTA B
peaklMsIX OKUCICHUS-BOCCTAaHOBIIEHUs?

»  [lovemy ajist HOIOMETPUUYECKUX ONPEACICHUN OKUCITUTEICH MPUMEHSIETCS 00O
U30BITOK HOUCTOTO KaTnsi?

* Jloyemy nepea TUTPOBAHUEM KHCIIBIX PACTBOPOB THOCYIH(AaTOM HEOOX0IUMO
3HAYUTEIbHOE UX pa3zdaBieHue?

=  OOBsCHUTE, 71 4YeTO0 HEOOXOMMO PACCUUTHIBATh (POPMaTbHBIC OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE MOTEHLIUAIIBI,



[Tepeuncnure BO3MOKHbBIE HCTOYHUKH OLIMOOK MPU OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM
TUTPOBAHUMU.

SAIUTA UHANBUAYAJIBHOI'O 3AJAHUA U CJAYA KOJIVIOKBUYMA,

OITPOC B BUJIE TECTA.

BOITPOCHI K KOJVIOKBUYMY "OKHC/IUTE/IBHO-BOCCTAHOBHTE/IBHOE
TUTPOBAHHUE"

Teopernuecknue OCHOBBI METOJIOB OKUCIIEHUS-BOCCTaHOBIIEHUs. CXOJICTBO U pa3IuyKe B
COBPEMEHHBIX MPE/ICTABICHUSIX O CBOMCTBAX U MIOBEACHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX U KUCIOTHO-OCHOBHBIX PeakLuil. Peakiuu 351eKTpOHHOI 0 epeHoca.
[TonsiTue o cranAapTHOM M (popManibHOM (peaabHOM) oTeHIMane. Pacuer ctan1apTHOro
(E°) u popmansuoro (E%) norennuanos nonypeakimii ¢ yaeToM KOHKYPHPYIOLIETO
npoiiecca.

OKUCIUTEIBHO-BOCCTAHOBUTEINIbHBIE TTOTEHIIMAIBI M HAIIPABJICHUE PEeaKLUil OKUCICHHSI-
BOCCTAHOBJICHMSI.

VYpaBuenue HepHcra. BnusHue paznuunbsix pakropos Ha BennuuHy E. Koncranra
PaBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

OO1111e NPUHIMITBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. TpeboBanus,
NPEIbABISIEMBIE K PEAKITHSIM.

[TocTpoeHne KPUBBIX OKUCIUTENBHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUsA. DakTOpHI,
BIHSIOIIME HA (opMy KpUBBIX. CHMMETPHYHBIE ¥ HECUMMETPUYHBIC KPUBBIC
TUTpoBaHUs. OCOOEHHOCTH KPUBBIX TUTPOBAHUS C KUCIOPOJICOAEPKAIUM TUTPAHTOM.
CKka4yoK TUTPOBaHMS KaK (DYHKIIHS pa3HOCTH IMOTEHIIMAIOB TUTPYEMOMN M TUTPYIOIIEH
CHCTEM.

Crnioco6s! puxcupoBanust KTT. be3biHinkaTopHble METO/bI TUTPOBAHUS, UCTIOJIb30BaHUE
creun(uyecknx, HeoOOpPaTUMBIX U OOPATUMBIX HHAUKATOPOB. OKUCINUTENBHO-
BOCCTaHOBHUTENIbHBIC MHINKATOPHI M IPUHIINT UX JIeHCTBHA (TIOKa3aTh Ha IPUMeEpe
TU(pEeHUTIaMHUHA).

MexaHu3M 1 KHHETHKA OKHUCIIATEIbHO-BOCCTAHOBUTEIIBHBIX ITPOIECCOB
(kaTanuTUYeCcKHe, MHIyLIUPOBAHHBIE U CONPSDKEHHBIE PEaKIUH).

OmmoOKy 1 OrpaHUYEHHSI METOJIOB OKHCIIUTENIbHO-BOCCTAHOBUTEIILHOTO THTPOBAHUSI.
WNHunrkaTtopHble OMIMOKU U UX pacyer.

Teopus 1 IpaKTHKA IUXPOMAaTOMETpUYecKoro ananmu3a. CTaHmapTHbIe pacTBOpPEIL. Pacuer
KPUBOW TUTPOBAHUS: a) B IPUCYTCTBUU U 0) B OTCyTCTBUE (POCHOPHON KUCIOTHI.
Nunukatopel metona. Mctounuku ommbok. [Ipumeps! onpenenenmii.

Teopus 1 mpakTHKa IIEPMAHTAHATOMETPUYECKOTO TUTpOBaHUs. CTaHIapTHBIE PACTBOPEI.
Pacuer xpuBoit TUTpOBaHMS. BO3MOXKHOCTH, OTpaHUYEHUS U TOTPEUTHOCTH METOAA.
IIpumeps! onpeneneHui.

OO1m1ast xapaKTepUCTHKa HOJI0- U HOJUMETPUUYECKOT0 METOI0B aHanu3a. Mogomerpus, ee
npuHuunbl. CTannapTHele pacTBophl. ctounuku ommbok. [Ipumeps! onpeneneHuii.
O0630p OCHOBHBIX METOJIOB OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHUS.
BpomaTtomeTpusi, iepuMeTpus, BAHaJOMETPHs, TATAHOMETPHS (OCHOBHBIC PEaKITUH,
YCIIOBHS IIPOBEICHUS ONPEIETICHNHN, HHAUKATOPHI METOI0B, IPUMEPHI ONPEIETICHUN).
OmmOKM KOTMYECTBEHHOTO aHaIn3a. MeTO bl OIIEHKH CHCTEMATUIECKUX H CITyJaifHbIX
omnooK. MckioyeHrne npoMaxos.

[IpaBUILHOCTH M BOCIIPOM3BOAMMOCTD. BbIpaxkeHne BOCIponu3BOMMOCTH. MeTo bl
KOHTPOJIS IPaBUIILHOCTH, ITyTH YBEIMUYCHHUS BOCIIPOU3BOIUMOCTH.

CraTtuctudeckoe pacrpeaeneHue norpemnoctei. [Ipenen oOHapyxeHus..

CpaBHeHue aByX BBIOOpOK. OOHapyKeHHE CHCTEMAaTHYECKUX TOTPELTHOCTEH.

5.3 KOMIUVIEKCOMETPUYECKOE TUTPOBAHMUE.



Henn:

Ha ocHOBe 3HaHUil TEOPETUYECKMX OCHOB PABHOBECUI B PACTBOPAX KOMIUIEKCHBIX COETUHEHUH,
CYIIHOCTH METO/a KOMIIEKCOHOMETPHH U HABBIKOB pabOTHI 0 TUTPUMETPUIECKUM METOAaM
aHaJIu3a YMETb BBINOIHATh METO/ KOMIUIEKCOHOMETPHUUECKOTO TUTPOBAHUS U 0OOCHOBBIBATH
YCIIOBUS €70 MPOBEACHUS. Y METh IPOBOJIUTE PACUYETHI 110 PE3YJIbTaTaM TUTPOBAHHUS.

Ymern:

1. IlpuroroButs cTrannaptHblil pactBop SATA.

3. Onpenensts Maccy calblivsg U MarHus B BOJIE MPSIMBIM TUTPOBAHHEM.

4. Onpenenate Maccy kanplus(Il) B mpucyTcTBUM Mariusi B pacTBOpE MPsIMbIM
KOMILJIEKCOMETPUYECKMM TUTPOBAHUEM.

5. IIpoBOAHUTH CTATHCTUYECKYIO 00Opa0OTKY pe3yIbTaTOB aHAU3A.

BOIIPOCHI, U3YYHAEMBIE HA JIEKIIUHN

Heoprannueckue u opranndeckue TUTPaHThl B KOMILIEKCoMeTpuu. Mcnonp3oBanue
AMHHOTIOJIMKAPOOHOBBIX KUCIIOT B KOMIUIEKCOHOMETpHH. [l0cTpOeHNE KPUBBIX TUTPOBAHMSL.
MertannoxpoMHble MHIUKATOPbI U TpeOOBaHUs, IpebsBIIsieMble K HUM. BaxxkHelmue
YHHMBEpCaJIbHbIE U CIIELU(PUUECKUE METAIJIOXPOMHbIE HHAUKATOPbl. CriocoObl
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUSA: MPsAMOE, 00paTHOE, KOCBEHHOE. CeeKTUBHOCTD
TUTPOBAHUSA U CIOCOOBI ee MoBbILIeHUS. [lorpenHoCTH TUTPOBaHHUS.

BOITPOCHI, U3YYAEMBIE HA IABOPATOPHbBIX 3AHATHUAX

L4 OHpe,I[CJ'ICHI/IC KaJlbliys U Mardust ipu COBMCCTHOM IIPHUCYTCTBUH. OHpe,Z[CJICHI/Ie
MMOCTOSTHHOM ’KE€CTKOCTH BOJBI.

° Permenne TUMNOBBIX 3a1a4

° Brlunciienre MOJIIpHBIX MacC SKBUBAJIEHTOB

° PacueT xonuuecTBa BElIECTBA

° Brrunciienust mpy MpUroTOBIEHUH CTAaHAAPTHBIX PACTBOPOB, ONPEIEICHUE
KOHLIEHTpaLun

° Pacuets! pe3ynbraToB ananu3za. [Ipsmoe u oOpaTHOE U 3aMECTUTENBHOE
TUTPOBAHUE

° PacueT ycrmoBHBIX KOHCTaHT 00pa30BaHMsI KOMIUIEKCOHATOB

o [TocTpoeHre KpUBBIX TUTPOBAHUS, BEHIOOP MHAMKATOPA

° Brrunciienne nHAMKATOPHBIX ITOTPENTHOCTEN

BOIIPOCHI U3YHAEMBIE CAMOCTOATEJIBHO
. N3yunTh BCE TEOPETUYECKUE BONPOCHI, U3JI0KECHHBIE Ha JIEKLIUH.

° Onpenenenue, xxenes3a, ATIOMUHUSA, MEJIU, IMHKA B pACTBOPaX YUCTBIX COJICH U
P COBMECTHOM MPUCYTCTBUU.

. Bomnpocel aj1st camonpoBepKH.

. Kakue nonmsupoBannsie popmbl 3/[TA MOTYT CylIECTBOBATh B pacTBOpax?



. Kaxkas nonusuposanHas popma I/TA BzanmozeicTyer ¢ nonamu Ca’* u Mg
IIPU OMPEICIIEHUH KECTKOCTH BOJbI?

. Kakue nHauKaTopsl IPUMEHSIOT B KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUN?
. Kak noaOuparoT HHIUKATOPHI ISl KOMIIEKCOHOMETPUYECKOTO TUTPOBAHUSI?
o [Touemy 3HaYUTENLHBIC KOJTMYECTBA JKeJIe3a MOT'YT MEIIATh ONPEACICHUIO O0MIeH

KCCTKOCTHU BO,I[H? Kaknm o6pa30M MOJXHO YCTPAHUTDH 2TO siBIICHHE?

° Kaxkoe 3HaueHne nMeeT KUCIOTHOCTh MPU KOMILIEKCOHOMETPUYECKUX
onpeeaeHusx?

. J1y1s 4ero paccuuTHIBAETCS yCIOBHASI KOHCTAHTA YCTOMYMBOCTH U KaK OHA
onpenensierca?

L4 Kakwne Tp€6OBaHI/I$I MNPEABABIAIOTCA K pCaAKIIUAM B METOJC
KOMIIJICKCOHOMCETPHUYCCKOI'O TI/ITpOBaHI/IH?

. OxapakTepu3yiTe NpueMbl TATPOBAHUS KOMIIJIEKCOHOMETPUYECKOTO METO/A.
IIpuBenuTe npUMEpSI.

33HII/ITa HHAUBUAYAJIBHOT0 3a/IaHUA U ¢Iavda KOJVIOKBUYMaA.

BOITPOCHI K KOJVIOKBUYMY "OCAJUTEJIBHOE "
KOMIIVIEKCOHOMETPUYECKOE TUTPOBAHHUE"

o CyIIHOCTh METO/I0B OCAUTENBHOIO TUTPOBaHUS. VICTOUHMKY OTpEeIHOCTEN.

L4 HOCTpOGHI/Ie KPHBBIX OCAIUTCIIBHOI'O TUTPOBAHUA. q)aKTopI)I, BJIMAOIIMUEC HA
BCJIIMYMHY CKa4YKa TUTPOBAHUA.

o Aprenromerpusi. Meron Mopa onpeieneHnus raioreHu0B, €ro BO3SMOXHOCTU U
orpanndenusi. Cnoco6s! pukcupoBanus T3.

L4 Tuonman ATOMCTpH:. OHpe,Z[eJ'ICHI/IH TaJJOIrCHHUOO0B.

e Meron ®asiHca. ACOOIIMOHHBIE HHUKATOPHIL.

e HauKaTophl 0CaTUTEIHLHOIO TUTPOBAHUS. TUIIBI MHIUKATOPOB.

e Onpenenenue cyanhaTOB METOJAOM OCAAUTEIBHOIO TUTPOBAHUS C MHIUKATOPOM HUTXPOMA30.

e CymnrHOCTH METOJI0B KOMIUIEKCOHOMETPHUIECKOTO TUTPOBAHYISL.

o  Kommnekcons! [l u I (OATY u 9/ITA), nx xapakTeprCTUKH U CBOICTBA.

e  [IpuHIUIIBI TOCTPOCHUS KPUBBIX KOMITIEKCOHOMETPUYECKOTO TUTPOBAHUSL.

e  CrocoObl KOMIIEKCOHOMETPUYECKOTO TUTPOBAHMSI, IPSMOE, 00paTHOE TUTPOBAHKE, KOCBEHHOE,
3aMEIIEHHS.

e  CelleKTUBHOCTh KOMILJIEKCOHOMETPUH, BO3MOKHOCTH €€ MOBBILLICHMUSL.

e  MeTauIoXpOMHBIC UHAUKATOPKI, IPUHIUN UX AeHcTBUs. TpeOoBaHU, TPEIbIBIICMBIC K
METAJTIOXPOMHBIM HHIUKATOPaM.

o  Oco0eHHOCTH KOMIUIEKCOHO0Opa30BaHMs HOHOB MeTauioB ¢ DJITA 1 MeTaIIIOXpOMHBIMHU

HHAWKaTOpaMH.



L KOMHHGKCOHOMCTPI/I‘ICCKOC OMPCACIICHUC KAJIbIIUA U MarHusi. OHpe,Z[CJ'ICHI/IC 06H.leﬁ KECTKOCTHU

BOJBI.

6 QJJIEKTPOXUMHUYECKHUE METO/JbI AHAJIN3A ( koHTpoJIMpyeMble KOMIIeTeHIM U
ITK-16;ITK-18;0I1K-1;0I1K-2;0I1IK-3;I11K-20)

Henanb: Ha ocHOBe 3HaHUI TEOPUM, IPAKTUKU U BO3MOXKHOCTEH 3JIEKTPOTUTPUMETPUUECKUX
METO/IOB aHaJIM3a OBJIAETh TEXHUKOH paboThl Ha pH- MeTpe, KyJIOHOMETPHUYECKOU U
aMIIEPOMETPUYECKON YCTaHOBKAaX, yMETh IIPUMEHATH [TOJIyYE€HHBIEC JaHHbIE IS
UICHTU(PHUKAIIMYA HEOPTAaHUYECKUX U OPTaHMYECKUX COSMHEHHI; BBITOIHATH KOJINYECTBEHHOE
OIPECIICHUE BEIIECTB MIEKTPOXUMUYECKUMU METOAAMM.

Bomnpocel, n3yuaembie Ha JEKIIUU

061_[1351 XapaKTCPUCTHUKA JICKTPOXUMHUIYCCKUX MCTOZIOB. KJ'IaCCI/I(I)I/IKaLII/IH. BHCKTpOXI/IMI/I‘{eCKI/Ie
STUCHKM. I/IH,HI/IKaTOpHLIﬁ QJICKTPOA U JJICKTPOJ CpaBHCHUA. PaBHoBecHBIE U HCPABHOBCCHLIC
SJICKTPOXUMHNYCCKUEC CUCTCMBI. HBJICHI/UI, BO3HHUKAOMIME NP NPOTECKAaHUU TOKaA (OMI/I‘-IGCKOG
MaJICHUEC HAIIPSAKCHUA, KOHICHTPAIMOHHAA U KWHCTHYCCKAasA HOHHpI/ISaHI/Iﬂ). HOJ'ISIpI/ISaI_[I/IOHHLIC
KPHUBBIC U UX UCIIOJIb30BAHUE B PA3JIMYHBIX JICKTPOXUMUUYCCKUX METOAAX.

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO

I/I?,yT-II/ITI) BCC TCOPECTUYCCKUC BOIIPOCHI, M3JIOKCHHBIC Ha JICKIUH.

6.1 NMNOTEHIUOMETPUSA
Bomnpocsl, n3ydaemsie Ha JEKIUN

[Tpsamas norenunomerpus. M3amepenue norenumana. O6paTuMble 1 HEOOpaTHUMBbIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. IHIMKaTOpHBIE 21eKTpoabl. FloHOMeTpus.
Knaccudukanus HOHCENEKTUBHBIX 3JIEKTPOOB: AIEKTPOJIbl C TOMOT€HHBIMU U F€TEPOTr€HHBIMU
KPUCTANINYECKUMU MEMOpaHaMHM, CTEKJIIHHBIE 3JIEKTPO/IbI, JJIEKTPOBI C MO IBUKHBIMU
HOCUTEJSIMU, PEpMEHTHBIE U Ta309yBCTBUTEIIbHBIE AJIEKTPOIbL. DIIEKTPOIHAs (QYHKIUS,
KO3(DPUILIMEHT CeJIEeKTUBHOCTH, BPEMsI OTKJIHKA.

[Torennromerpudeckoe TUTpoBaHue. Mi3MeHeHHE 2IEKTPOIHOrO MOTEHIIMANIA B IIPOLECCe
TuTpoBaHusa. CriocoObl 0OHAPYKEHUSI KOHEYHON TOUYKH TUTPOBAHUS; MHIUKATOPBI.
Hcnonp3oBaHne peakiuii KUCIOTHO-OCHOBHBIX, OCAKJIEHHS, KOMIUIEKCOOOpa30BaHus,
OKHCIICHUSI-BOCCTAHOBJICHMS.

Bonpocskl, u3yyaemble Ha 1a00paTOPHBIX 3AHATHAX

Onpenenenne pH TutpoBanue CONSIHONW U YKCYCHOM KHCIOT. OnpeieeHne HOIUI0B 1
XJIOPUOB IPU COBMECTHOM MPUCYTCTBUH. VCTIOIB30BaHNE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOTO
TATPOBAHUS JTsI ONIPEICIICHHS] HOHOB METAJIIIOB PA3HBIX CTENEHEH OKHCIICHUSI.

Pemienne TMNOBBIX 3amau

PacueT moreHnmana s1ekTpo/aa mo 3aJaHHbBIM MTapaMeTpam
Pacuer 3/IC ranpBaHMu€CKOTO 3JI€MEHTA

Pacdet paBHOBECHOW KOHIICHTPALIMH

[TocTpoeHre KpUBBIX NOTEHIIMOMETPUYECKOTO TUTPOBAHUS
PacueT MaccoBoOl 1OIH BeNIeCcTBa

Omnpenenenne pH pactBopo, K:HA, Ks, Bmr.

BOITPOCHI U3YHAEMBIE CAMOCTOATEJIBHO



N3y4uTh BCE TEOPETUUECKUE BOIPOCHI, U3JI0KEHHBIE I10 JAHHOU TEME.

BOITPOCHI 1JIs1 CAMOITPOBEPKUA

" Kakoli npUHLIKII JIEKUT B OCHOBE IIOTEHLIMOMETPUYECKOIO0 METO/1a aHaI13a?

= Kakue BUIbI TOTEHIIMOMETPUH MCIIOJIb3YIOTCS B aHAIN3E U HA YEM OHU
OCHOBaHBbI?

= HazoBute npumeHsemMsple B IOTEHIIMOMETPUYECKOM TUTPOBAHUN PEAKLIMH U
ornpezenseMble BelecTBa. [IpeumyiecTBa 1 OrpaHUYeHHs] METO/A.

= KakuMm TpeGoBaHMSIM T0JIKHBI YI0BJIETBOPATh HHAUKATOPHBIE JIEKTPOIbI U
JIeKTpo bl cpaBHeHUA? OxapakrepusoBarh 31ekTpoas! I u Il poxa.

. Hanummre ypaBHEHUS paBHOBECHM, ONIPEAEIAIOIIUX IOBEIEHUE CTEKIITHHOTO U
XJIOpCEPEOPSHOTO IEKTPOIOB IIPU MOTEHIIMOMETPUIECKOM ompeeneHuu pH?

. [ToueMy OOBIUHBII MUJUIUBOJIBTMETP HEJB3sI UCIIOJB30BATh AJIs1 U3MEPEHHUS HJIC
IIpU [OTEHLUOMETPUUYECKUX ONPEICIICHUAX?

= [Touemy pH-meTpbl HeoOxoauMO KanudpoBath? Kak ocymiecTisercs HacTpoi-Ka
pH-metpa?

. Kak onpenensercs TO4Ka S5KBUBAJIEHTHOCTH IIPU IIOTEHIMOMETPHUYECKOM
TUTPOBaHUU?

= Yro Takoe KO3 PULINEHT CEeNEeKTUBHOCTHU?

. YKaxuTe yCIoBUs I COBMECTHOTO ONPEACIICHHS ABYX U 00Jiee HOHOB B METO/IE
NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

. OO0bsicHUTE BO3MOKHOCTh TUTPOBAHUS TAJIOT€HUIOB TP COBMECTHOM
IIPUCYTCTBUHU.

. Kakoii Bug Oyner uMeTh KpuBasi TATPOBAHUS CMECH MOUa U XJIOPUIa Kaaus
HUTpATOM cepelpa ¢ cepeOpsIHBIM UHIMKATOPHBIM 3JIEKTPOAOM?

. Ot kakux (paxTOpOB 3aBUCHUT BEJIMYMHA CKauKa MOTEHIIMAJIa Ha
NOTEHLIIMOMETPUYECKOU KPUBOM?

. C kaxoii 1enbio npu noTeHoMerpuueckom omnpeneineanu ClI° u I B pactBop

BBoauTcs Ba(NO3): u Ba(CH3COO),?

6.2 KYJOHOMETPUSA

Bonpocsel, u3y4aemble Ha JTeKIHH

Teoperuueckue ocHOBbI. 3akoH Dapanes. CriocoObl onpesieNieHns: KOJIMYeCcTBa 3JIEKTPUIECTBA.
[Tpsimast KyJTOHOMETPHUS U KYJIOHOMETpUUECKOoe TUTpoBaHue. KylnoHoMeTpus Ipy MOCTOSHHOM
TOKE U IIOCTOSSHHOM ITIOTCHIIHNAJIC. Bremmussa u BHYTPCHHAA I'CHCpAlUs KYJOHOMETPHICCKOTO
TUTpaHTa. TUTPOBAaHNE SIEKTPOAKTUBHBIX U DJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. Onpeenenne
KOHEUYHOU TOYKH TUTPOBAHUA. HpeI/IMymeCTBa " OT'paHUYCHUA METOAa KYJIOHOMCTPUYECKOT'O
TUTPOBAHUS IO CPABHEHUIO C IPYTMMH TUTPUMETPUUECKMMH METOIAMHU.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

OmnpeneneHne MaiablX KOJTUYECTB KHCIOTHI U MIEI0YH,aCKOPOMHOBOM KUCIIOTHI U JIp.
Pemienne Tumnosbix 3ama4d 3akoH Papajes. Pacuet mapamMeTpoB 71 KyJTOHOMETPUUYECKUX
U3MEpEHUM.

OrnpezeneHne KOHLIEHTPAuU PACTBOPOBIO

Omnpenenenne Maccol ONPEAEIAEMOro BEIIECTBA U MACCOBOM J1OJIM BEILIECTBA.

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO



N3y4nTh BCE TEOPETUUECKUE BOIPOCHI, U3JI0KEHHBIE 110 JTaHHOU TEME.

BOITPOCHI 1JIsA CAMOITPOBEPKUA

C kako¥ 1elbIo B sTYeHKe pa3IessiioT KaTOIHOE U aHOAHOE MTPOCTPAHCTBO?

Yo takoe [1TIK u IIT'K meTonr1?

JlaTh CpaBHUTENBHYIO OLIEHKY METHOTO U CEpeOpsIHOTO KYJIOHOMETPOB.

JI71s1 KaKMX THUTIOB peaKIuii MOYKET OBITh UCIIOJIb30BAHO KYJJOHOMETPHUUIECKOE TUTPOBaHUE?
IIpuBenuTe NpUMEPSL.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHU

BOIIpOCbI, H3yvYaeMbI€ HA JICKIIUH

CymHocTs MeTosa. IHIuKaTopHbIE 37eKTPoAbl. BeIOOp MoTeHIMaNa HHINKATOPHOTO
AJEKTPOJIa. AMIIEPOMETPUUECKOE TUTPOBAHUE C OJJTHUM U JBYMSI TOJIIPU30BAHHBIMH
3JIEKTpOJIaMu. BUJIbl KpUBBIX TUTPOBAHUS.

BOl'lpOCbl, H3iyvyaeMbIi€ Ha J'IaﬁOpaToprIX 3AHATHAX

. AMIIEpOMETPUUYECKOE TUTPOBAHUE C OJJHUM 3JIEKTPOJIOM.

o Pemenre TUNOBBIX 3a7a4

. Br160op noTeHnmana s aMrnepoMeTpuuecKuX ONpeieleHui

. Pacuer pe3ynbTaToB aHaIu3a Ui aMIIEPOMETPUYECKUX ONPEACICHUN

BOITPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO

BOITPOCHI 1JIs1 CAMOITPOBEPKHA

. Ha yem ocHOBaH MeTOJ1 aMIiepoMeTpruiecKoro TUTpoBanus? M3o0pazure
BO3MOYHBIE (POPMBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHHUSL.

. B yem npenMylIecTBa U HETOCTATKH aMIIEPOMETPUUECKOTO TUTPOBAHUS IO
CPAaBHEHHUIO C KJIACCUYECKUM TUTPOBAaHUEM?

. Kakwue 31ekTpoabl NpUMEHSI0TCS B METOIE aMIIEPOMETPUUECKOTO TUTPOBAHUS?
. 3amyTa HHIUBUAYATLHOTO 33JJaHUs U cljada KOJJIOKBUYMA.

BOITPOCHI K KOJVIOKBUYMY "QJIEKTPOTUTPUMETPUYECKHUE METO/1bI
AHAJIN3A "

. OO61re NpUHIUIIBI TOTEHIHOMETPUUECKOTO aHATU3a.

. ONEeKTpObl, NIPUMEHSEMbIE B TOTEHLINOMETPUYECKOM aHAIIU3E.

. CTeKJISIHHBIH AJIEKTPO/1, TEOPETUYECKUE OCHOBBI, YCIOBUS PaOOTHI.

. HoHCeneKTUBHBIE ANEKTPObI, OCHOBBI TEOPUH U IIPAKTUKU

. [ToreHIImOMEeTprYECKOE onpeaereHrne BemunuHbl pH. DnekTpoapi.

. Crnioco6s1 oOHapysxeHust KTT moTeHInoMeTpuyecKiuM TUTPOBAHHUEM.
. [ToTeHnnomMeTpruYecKoe KUCIOTHO-OCHOBHOE TUTPOBAHHE.

o IToTeHIMOMETPUYECKOE TUTPOBAHUE TaJOreHUAO0B. IHIUKATOPHBIN DJIEKTPOA.



. [ToTeHIMOMETPUYECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.
OnexkTpoasl MeToaa. [Ipumeps! onpeneneHuii.
= O011ast xapakTepUCTHKA aMIIEPOMETPUUECKOT0 TUTPOBAHUS. DIEKTPOIbI METOAA.
Buasl amnepomerprueckux KpuBsIX. lIpumepsl onpeneneHui.
Kynonomerpuueckoe turpoBanue. Cxema ycranoBkH. OCHOBHBIE 3aKOHBI. [Iprmepsl
onpeeaeHuin

7.0IITHIECKUE METOAbI AHAJIU3A ( kourposmupyembie komnerennun 1T1K-16;ITK-
18;0I1K-1;0I1K-2;0I1K-3;I1K-20)

BOITPOCHI, U3YYAEMBIE HA JIEKIIUHU

CreKTp 2JIeKTPOMAarHUTHOTO U3NTydeHUs. DHEprusi OTOHOB, YACTOTA, BOJHOBOE YHUCIIO,
JUTMHA BOJIHBI; CBSI3b MEXKAY HUMU;, TEPMUHBI, CAMBOJIbI, €AHMHUIIBI n3MepeHusi. CocTaBistomue
BHYTPEHHEHN SHEPTUU YaCTHUI] U COOTBETCTBYIOLME UM JUANIA30HbI JIEKTPOMAarHUTHOTO
u3nydeHusi. OCHOBHBIC TUIIBI B3aUMOJICUCTBUS BEUIECTBA C U3TYUCHHEM: YMHUCCHS (TETIOBas,
JIOMUHECIEHIIHS ), TIOTJIONIeHKe, paccesiure. Kinaccudukaius cneKTpoCKOMUYECKUX METO/I0B 110
MIPUPO/IE YACTHUII, B3aUMOACHCTBYIOIINX C U3ITYYCeHHUEM (aTOMHBIE, MOJICKYJISIPHBIC); XapaKkTepy
nporecca (a0CopOIIMOHHBIC, IMIUCCUOHHBIC); IUANIa30HY AIEKTPOMArHUTHOTO H3TYYCHHUS.

Crnektpsl aToM0B. OCHOBHBIE U BO30Y)K/IEHHBIE COCTOSTHUSI aTOMOB, XapaKTePUCTUKU
COCTOSTHUI. DHepreTHUecKre Nepexo/Ibl, paBuiia 0Toopa. BeposTHOCTH 31IeKTPOHHBIX
MEePEX0/I0B M BpeMeHa JKM3HU BO30YK/IEHHBIX COCTOSTHUN. XapaKTePUCTUKU CTIEKTPATbHBIX
JIMHUM: TIOJIO)KEHUE B CIIEKTPE, UHTEHCUBHOCTD, NONyIIUpHUHA. [ [puunHsl yimpenus
CIEKTPaJbHbIX JIMHUMU.

CrieKTpbl MOJIEKYIT; UX 0cOOeHHOCTU. CXEeMBI JIEKTPOHHBIX YPOBHEH MOIIEKYIIBI.
DIIeKTPOHHBIE, KoJieOaTeIbHbIC U BpalllaTeIbHbIC CIIEKTPHI MOJIEKYJ. 3aBUCUMOCTD BHJIa CIIEKTPa
OT arperaTHoro COCTOSIHUS BEIIECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHUSA U TTOTJIOMICHHS 3JIEKTPOMAarHUTHOTO u3nydeHus. CBs3b
AHAIUTUYECKOTO CUTHAJIA C KOHIIEHTpaIueil omnpenensieMoro komnonenTa. OCHOBHBIE CTIOCOObI
onpeAeseHUs KOHIEHTPAMH B CIIEKTPOCKOMTUYECKUX METOaX.

Amnmaparypa. Cioco0sl MOHOXpPOMAaTH3AIIUHU JTy9UCTOM sHeprun. Knaccuduxarms
CIIEKTPATLHBIX MPUOOPOB, MX XaPAKTEPUCTUKH: TUCTICPCHUS, pa3peIiaromias CiocCOOHOCTD,
cBerocuna. [IpueMHUKN U3MydeHHs: POTOIMYIbCHS, (POTOITEMEHTHI, POTOYMHOKUTENH,
MOJTYNPOBOIHUKOBBIE TPUEMHUKH. THCTpyMeHTanbHble TOMEXH. [IlyMbl 1 OTHOIIIEHUE CUTHAT
— IIIyM.

7.1 METOJIbI MOJIEKYJISIPHON ONITUYECKOM CHEKTPOCKOIIUU

Iens: Ha ocHOBE 3HaHMI TEOPHH, MPAKTHUKNA U BO3MOXXHOCTEH aICOOITMOHHO-CIIEKTPOCKO-
MUYECKOT0 METO/1a aHAlIM3a OBJIA/IeTh TEXHUKON pabOThI Ha (DOTOIIEKTPOKOIOPHUMETPE, YMETh
MPUMEHSATD JIEKTPOHHBIC CIIEKTPHI TIOTJIOMIEHUS [T MACHTH(UKAIINN HEOPTAHNIECKUX
COCIMHEHUH; BBIMIOJIHATH KOJIMYECTBEHHOE OMPE/ICIICHHE BEIeCTB (DOTOMETPHUECKUM, XPOMATO-
(hOTOMETPUUYECKUM METOIaMHU.

BOHpOCbI, HN3Yy4aCMbIC Ha JICKIUU



[MpuanunuansHas cxema npudopa. Kiaccnukanus anmapaTypsl ¢ TOYKH 3pEHUS
croco0a MOHOXpoMaTu3auu (HoToOMeTpsl, ClieKTPoPoTOMETpsl). OCHOBHBIE TPUYHHBI
OTKJIOHEHHUS] OT OCHOBHOT'O 3aKOHA CBETOIOTJIONICHHUS (MHCTPYMEHTAJIbHBIC H (HPU3UKO-
XHMHYECKHE).

CBs3b XUMHUYECKON CTPYKTYPBI COETUHEHUS ¢ a0COPOLMOHHBIM CIEKTpOoM. CriocoObI
MOJIyYEHHUsI OKpPAIIEHHBIX coequHeHni. DoToMeTpruecKre aHaTUTHIECKUE PEareHTHl,
TpeboBanus K HUM. CriocoObl OnpeeeH s KOHIIEHTpaKy BeuecTB. M3mepenne BhICOKHUX,
HU3KUX ONTUYECKUX IUIOTHOCTEH (IuddepeHnaabHbIi MeTO ). AHAIM3 MHOTOKOMIIOHEHTHBIX
cucteM. CiekTpo(oTOMETpHs KaK METO/I UCCIIEOBAaHHS PEAKIMiA B pacTBOpax
(KoMIUIEKCO00pa30BaHMs, IPOTOIUTUIYECKUX, arPETallii ), COMPOBOKAAIOIINXCS H3MECHEHUEM
CIIEKTPOB IMOTJIOIEHHUA. MEeTPOIOrnIecKre XapaKTepUCTHKH U aHATUTUYECKHAE BO3ZMOXKHOCTH.

BOITPOCHI, U3YYHAEMBIE HA TIABOPATOPHBIX 3AHATUAX

KonunuectBeHHslii hoToMeTprueckuii aHanus. Y ciaoBUs (POTOMETPUUECKOTO ONpeeIeHuUs
(BBIOOP (hOTOMETPUYECKON peaKiuu, BBIOOP ATUHBI BOJIHBI, KOHLIEHTPALIUK PAcTBOpA U
TOJILIMHBI TIOTJIONIAIOIIETO €105, UCIOJIb30BaHUE pacTBOpa cpaBHeHus). OnpeneneHue
KOHIIEHTPAILlUU aHAJTU3UPYEMOTO PAaCTBOPa: METO/I IPaIyUPOBOYHOTO Tpaduka, METO OJHOTO
CTaHapTa, OTpeelIeHNEe KOHIICHTPAIMH 110 MOJISIPHOMY KO3 (OUIIMEHTY TOTJIONICHUSI, METO,T
no0aBok cTanaapTa. OnpeneneHne KOHIEHTPAUNH HECKOIBKIX KOMIIOHEHTOB MPHU UX
COBMECTHOM IPUCYTCTBHH.

DoToMETpUYECKOE ONpeieNieHne MeId B BUJIE aMMHUaKaTa.

Penienne THNOBBIX 32124
e 3axkon byrepa — JlamGepra - bepa. Pacuer A, ¢, C.

e Pacuersl pe3yabTaTOB aHAJIN3A 110 IPATYUPOBOYHOMY I'paKy, METOJIOM J00aBOK U
METOJIOM CPaBHEHHUS.

Bonpocekl, u3yuyaembie cCaMOCTOATETbHO
BOITPOCHI JJisi CAMOITPOBEPKM.

» Kak npousBoJsT BEIOOp cBETOPUIIBTPA MPH (HPOTOMETPHUECKUX U3MEPEHUAX?

» Kakue 3aK0Hbl (JOTOMETPUU HCIIONB3YIOTCS B aHAIN3E?

= KakoBa CBs3b MEXKAY ONTUYECKON IIJIOTHOCTHIO U IPOITyCKaHUEM pacTBopa’?

» KakoB ¢usnueckuii cMbIca TepMHUHA "MOJISIpHBIN K03 unrenT noramenus"? Kak ero
paccuuTars?

» Kak MaTeMaTH4eCKH CBsI3aHbI IIKaJIa IPOIyCKaHMs U oNTHYecKas oTHocTs OOKa?

» Kak yCTpaHSIOT BIUSHHE BOCCTAHOBHUTENEH MPU (POTOMETPUUECKOM ONpeIeTICHUN
Mapranua B Bujie MnOg4™ ?

» Kak ycTpaHuTh MeIarolee BIUSHUE Kelle3a IPU ONpe/IeNIEHNH MapraHiia B cTajsax?

» [louemy npu onpeneneHnn mMaprasia B Bujae MnO4~ peakuuro BeIyT B IPU-CYTCTBUU
dbochopHON KHCITOTHI?

* B yewm cymHoCTh XpoMaTorpaguueckoro MeToa aHaausa?

»  Knaccudukarus BU0B U pa3HOBUIHOCTEH XpoMaTorpaduaeckoro MeToa: mo
MEXaHU3MYy pacrpeie]IeHHs BEIIecTBa MEeXAy AByMs (hazaMu — MOJIEKYIIsIpHast
xpomaTorpadust 1 XeMOCOPOIIMOHHAS; IO TEXHUKE OCYILECTBICHHUS
Xpomarorpaduyeckoro npoiecca B 3aBUCUMOCTH OT HAIIPABICHUS JIBHXKEHUS
MTOABMKHOM (pa3bl.

* JIpuHIMIIBI HOHOOOMEHHOW U 0CaI0UYHON XpoMaTorpaguH.

» [IpuHOUIBI pacTipeeTUTeIbHON XpoMaTorpapuu.

* JlomydeHnue xpomaTrorpaMM Ha Oymare M UX aHaJlu3.



3Ha4yeHne XpoMaTorpapuueckoro MeToa aHajinu3a B aHAIUTUYECKON XUMHUU.
[TpuBeauTe MpUMEpHI MPUMEHEHUS paclIpeieIUTeNbHON XpoMaTorpaduu Ha Oymare st
paszeneHus OJU3KUX 110 XUMUUYECKHM CBOMCTBAM 3JIEMEHTOB U C LIEJIbIO aHAIM3a
(Hammpumep, AJis pa3AeeHUusl OPraHUYECKUX COSAUHEHNUN).

DOoTOMETPUYECKUE pEAKIINY, JIEKALUE B OCHOBE OIIPEAEICHUS HUKEIA U XkKene3a. Beioop
ONTUMAJIBHBIX YCIOBUN ONPEEIICHUS.

SAIUTA UHANBUAYAJBHOI'O 3AJAHUA U CJAYA KOJIVIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/lbl AHA/IH3A"

OO61re npuHIUIIBI ONITUYECKUX METO10B aHanu3a. Knaccuduxaiys MeTo1oB.
DNEKTPOHHBIE CIIEKTPBI MOJIEKYII, KX 0COOEHHOCTH.

3aKOHBI MOTJIOIIEHHUS JIEKTPOMATHUTHOTO U3Ty4YEHHUS.

O6benunenHsbiit 3akoH byrepa-JlamGepra-bepa, rpanuiibl ero npuMeHEHHUS.
Cnenctus u3 00beIMHEHHOTO 3aKOHA. BO3MOXKHOCTH OmpesieNieH s IByX OKpa-IIeHHBIX
BEILECTB [PU COBMECTHOM MPHUCYTCTBUH.

WctunHbIe 1 KaXKyluecs: OTKIOHEHHS oT 3akoHa byrepa-JlamGepTta-bepa.
Monsipablii KOAQGUIUEHT MOTTIOMIEHUS JIEKTPOMAarHUTHOTO U3ITyYEHHS — Mepa
YYBCTBUTEJIBHOCTU CIEKTPOPOTOMETPUUECKUX METOI0B. VICTUHHBIE U YCIIOBHBIE
3HaYeHHs MOJ. KO3 (ULIMEHTa MOTIOIIECHUSI.

Xumuuaeckue ycnoBus (oToMeTpruecKoro ananu3a. Biaustaue pH pactBopa,
KOHLICHTpALlUU peareHTa u ap.

®uznyeckue ycnoBus GOTOMETPUUECKOTO aHAIM3A.

Crioco0b!I onpeieneHns: KOHIEHTPAIMH, UCIIOIb3yeMble B (DOTOKOJIIOPUMETPUUECKOM
aHause.

3anaum, pemaeMbie METOJaMU (POTOMETPUIECKOTO aHAIIN3A.

['uOpuHBIN XpOMaTO(HOTOMETPUUECKHUIN aHAN3, €ro MPUHIIHIIH.

CnexkTpsl aTOMOB, UX XapaKT€PUCTHKA.

CyIHOCTh METO/1a YMUCCUOHHOM CIIEKTPOCKOINH TJIAMEHH.

[TnaMst Kak HCTOUHUK aTOMH3AIUU U BO30YKACHHsI. XUMUYECKUE PEaKIIUU B INIAMEHU.
[TpuHuMNIUanbHAs cxema IJIaMeHHOTro (POTOMETpa.

3anauun, pemaemMbie METoJaMu POTOMETPUH MIaMeHu. ICTOUHHKH OIIMOOK.
CylrHOCTh METOJIa AaTOMHO-00COPOIIMOHHOTO aHAIH3a.

[TpuHIMIIUATBHAS CXeMa aTOMHO-20COPOIIMOHHOTO aHAaJIH3a.

3anauu, perraeMble METOJaMHi aTOMHO-a0copOIIMoHHOr0 aHanu3a. [lorpemHoctu u
OTpaHUUYEHUS METOJIOB.

6.MeToauyeckue MaTepuaJibl, onpe/ejasoine Npoueaypbl OleHNBAHUS

3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONbITA €ATEIbHOCTH:

[Ipy mOATOTOBKE K 3K3aMEHY OOyYaloluMCs 11eJ1eCO00pa3HO HCIO0JIb30BaTh

MaTcpHuajbl HGKHHﬁ, y‘—Ie6HO—MeTOI[I/I‘-IeCKI/Ie KOMIIJICKCHI, HOPMATHUBHBIC

JIOKYMEHTBI, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

Ha »5k3aMeH BBIHOCUTCS Marepual B oOObeMe, NPEeayCMOTPEHHOM paboueit
nporpaMmMoil y4eOHOM JHMCHMIUIMHBI 32 CEMECTp. OK3aMeH IMPOBOJUTCS B

MMCBMEHHOM / yCTHOU (hopme.



[Ipy mnpoBeaeHUH »SK3aMeHa B NHUCbMEHHOW (ycTHOH) dopme, Bemyuui
MPETo/IaBaTellb COCTABISACT JK3aMCHAIIMOHHBIE OWJIETBI, KOTOPBIC BKIIOYAIOT B
ceOsi: TECTOBBIE 3a/laHHs; TEOPETHUYECKUE 3aJaHus; 3aJadyd WIM CHTYalHH.
DopMyIUpPOBKA TEOPETHUUECKUX 3aJaHusl COBHAAacT C (DOPMYJIHPOBKON MEpeyHs
HK3aMEHAI[MOHHBIX BOIIPOCOB, IOBEJICHHBIX JI0 CBEJACHUS 00YUYaIOIINXCSl HAKaHYHE
sK3aMeHalMoHHoi ceccun. CojliepkaHHe BOMPOCOB OJIHOTO OMiIeTa OTHOCUTCS K
Pa3IMYHBIM pazjiesiaM MPOTrpaMMBbl ¢ TeM, YTOOBI OoJiee MOTHO OXBATUTh MaTepual
y4eOHOM AUCIMIIIAHBI.

B aymuropun, rae NpOBOAUTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO
HaXOAWTbCcd He OoJyiee 1IIECTH CTYAEHTOB Ha OJHOIO IIpenojaBaTels,
PUHUMAIOLLETro 3K3amMeH. Ha moiroToBKy oTBeTa Ha OMIIET HA K3aMEHE OTBOJUTCS
40 MuHYT.

[Ipu npoBeAeHNH MUCBMEHHOTO HK3aMeHa Ha padoTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTar ycTHOrO (IMMCHhbMEHHOT0) SK3aMEHa BBIPAKAETCsI OIICHKAMMU:

Ouenxa «omauunon—om 91 00 100 6a17108 — TeOPETUYECKOE COAEPIKAHUE Kypca OCBOEHO
TMIOJTHOCTBIO, 6€3 POOEIIOB, HEOOXOMMBbIE IPAKTUYECKUE HABBIKK pAO0THI C OCBOCHHBIM
MarepuasioMm chopMupoBaHbl. Bee pemycMoTpeHHbIE porpaMMoii 00yueHHs y4eOHbIe
3a1aHVIS BBITOJTHEHBI, KAYECTBO VX BBHITIOTHEHUS OIICHEHO YMCIIOM OAIIOB, OJIM3KUM K
MakcuMaibHOMY. Ha sK3aMeHe cTyIeHT AeMOHCTPHPYET TTyOOKUe 3HAHUS
TPEyCMOTPEHHOTO IPOrPaMMOi MaTepraiia, yMeeT YeTKO, TJAKOHMIHO U JIOTUIECKH
TIOCJIEIOBATENILHO OTBEUATh Ha MIOCTABJICHHBIE BOITPOCHI.

Ouenka «xcopowio» —om 81 0o 90 6a17108 — TEOPETUYECKOE COACPKAHUE Kypca OCBOEHO,
HEOOXOIMMbIE PAKTUYECKUE HABBIKK PAOOTHI C(hOPMUPOBAHBIL, BBITOIHEHHBIE YUEOHBIE
3aJIaHMs COJIeprKaT He3HAUNTETbHBIC OIMOKY. Ha sKx3aMeHe cTyIeHT JeMOHCTpUpYET
TBEPJ10€ 3HAHNSI OCHOBHOT'O (IIPOrPaMMHOI0 ) MaTepHasa, yMeeT YeTKO, FpaMOTHO, 6e3
CYILIECTBEHHBIX HETOUHOCTEH OTBEYaTh HA MOCTABJICHHBIE BOMPOCHI.

Ouenka «yooenremeopumensvnoy — om 61 0o 80 6anioee — TEOPETUUECKOE
CoJIepKaHHe Kypca OCBOCHO HE MOJHOCTHIO, HEOOXOIUMbIE MPAKTUYECKUE HABBIKU
paboThl chOpMHUPOBAHBI YACTUYHO, BBINOJHEHHbIC Y4YEOHBIC 3aJaHUS COJEpXKaT
rpyOsbie omnOku. Ha sk3amMeHe CTyIeHT JEMOHCTPUPYET 3HAHUE TOJIbKO OCHOBHOTO
MaTtepualia, OTBEThI COAEpKaT HETOUYHOCTH, CJ1ab0 apryMEeHTHPOBaHbI, HapyIIeHa
MOCJIEIOBATEILHOCTh M3JI0KEHHUS MaTepuaia

Ouenka «neyooenemeopumenvho) — om 36 0o 60 6an106 — TEOPETUUECKOE
CoJIep>KaHuE Kypca He OCBOEHO, HEOOXOMMbIE PAKTUYECKHE HABBIKK PabOTHI HE
c(opMUPOBaHBI, BHITIOJHEHHBIE YUEOHbIE 3aJaHMsI COAEPKAT rPpyObIe OLIHOKH,



JOTIOJTHUTENIbHASL CAMOCTOSITENIbHAs paboTa HaJ MaTepHUalioM Kypca He MPUBENET K
CYIIIECTBEHHOMY TIOBBIIIEHUIO KAY€CTBA BHITIOJHEHUS yUeOHBIX 3aMannii. Ha
AK3aMEHE CTYJICHT IEMOHCTPUPYET HE3HAHUE 3HAUUTEIHHON YacTH MPOrPaMMHOIO
MaTtepuala, CyllleCTBEeHHbIE OITMOKHA B OTBETAX Ha BOIPOCHI, HEYMEHHUE
OPUEHTUPOBATHCA B MaTepHaje, HE3HAHUE OCHOBHBIX MOHSITUI AUCIUTIIIAHBI

Taoauna 7. Pe3yjbTaThl 0CBOCHUS Y4€OHOM QUCIMILIMHBI, OAJIEKALIUE

npoBepKe

Pesynivmamot Ocnognole Buo ouenounozo
o6yuenus noxazamenu OyeHKU mamepuana,
(Komnemenyuu) pesyiomamos
00yuenusn

CIIOCOOHOCTBIO Biajners: NPaKTUYECKOE
IUIAaHUPOBATH U | COBpPEMCHHBIMHU 3aHSITHE, TECTHPOBAHH
POBOIUTH XUMHYECKUMH U €, KOHTPOITbHAS
(buznueckue u | husmko-

pabora,
XMUMHUYECKHE XUMUYIECKUMH

WH/IUBH bH
9KCIIEPUMEHTEI, METOIaMH aHAJIN3a AMBUIYaILHOC
IPOBOIUTH 00PAOOTKY | YMeTh: cobeceoBaHMe,

UX pe3yJbTaTOB U
OLICHUBATh

Bribupats pusnko-
XUMUYECKUE METOIbI

tunossic NJ13.
THIIOBEIC OIICHOYHBIC

MOTPEITHOCTH, aHaJin3a B MaTepHaIbl IS
BBIIBUTaTh THIIOTE3bI BaBI/ICI/IMOCTI/IUOT YCTHOTO Ompoca
5 YCTaHABJIMBATh | IOCTABJICHHOMN
(pazoen 5 ),
I'PaHMIIBI UX | 3aJ1a4d, IPOBOJAUTH
MIPUMEHEHUS, CTAaTUCTHYECKYFO THIIOBEIE TECTOBEIE
IIPUMEHATL  METOJBI | 00pa0OTKY JaHHBIX C
p a P yAa 3amanus (pazuen s.)
MaTEMATUYECKOTO HCIIOJIb30BAHUEM
o O1eHOYHbBIE
aHaJIn3a U | IMHEWHBIX METOIOB
MOJIECJIMPOBAHMUS, aHaIM3a u MaTCpHaJIbl A
9KCNepMMeHTaNbHOro HpOl"paMMHOFO pa6OTBI (TI/IHOBBIC
nccnefoBaHms obecrieuenys 3a1a4n pasaen S.);
3HATh:
(NK-16) OcHOBHEIE TUIIOBBIE OLIEHOYHBIE
3aKOHOMEPHOCTH MaTepHalIbl K
HPOTCKaHUs 3K3aMEeHy (pasoei
XUMHYCCKUX PeaKUHil | 5 o )
JUTSI IPUHSATHS
KOHKPETHOTO
TEXHUYECKOTO

peLeHus Ipu




pa3zpaboTke
TEXHOJIOTUIECKUX
IIPOIIECCOB; METO/IBI
KOPPEKTHOU OLIEHKH
MOTPEITHOCTEN TIpH

POBEICHUH
IKCIIEPUMEHTA

TOTOBHOCTBIO Baanern: NPaKTUIECKOE

MCTIONTb30BaTh 3HaHME | 0a30BBIMM HABBIKAMH | 3apsTHE, TECTUPO-

CBOMCTB XMMHUYECKUX | ITOJYYCHHS ¥ | panme, KOHTPOTbHAS

DIIEMEHTOB, U3y4CHHS ) pabora,

COCITMHECHHI U | XUMUYECKUX CBOWCTB

MaTepuaIoB HAa HX | COCJAMHEHHIT HHAUBUAYAJIEHOC
pasnMuHON mpupoxsl | COOECeOBaHME,

OCHOBE ISl PEIICHUS
3a7a4
npodecCuoHaIbHON
JESITCIIBHOCTH
(ITK-18);

JUI  peuieHus 3ajad
npodeccuoHaIbHOM
JeSITeTLHOCTH
Ymersb:
PazpabatbiBath
AITOPUTMBI
MO/JICITMPOBAHUS,
aHaim3a "
JTMArHOCTHKHU
MOBPEXKICHAN B
XUMHUYECKHIX
IPOU3BOJICTBAX
3HaTh:

[TpunIMTIBEL
MaTeMaTH4eCKOTO
MOJICTTUPOBAHUS u
CUCTEMHOIO aHaju3a
XUMHKO-
TEXHOJIOTHYCCKHIX
IPOLIECCOB:
pekTuduKanms;
azicoponus;
TUCTHIUISITINS,
AKCTPAKITHUS;
GubTpanus;
ITPOLIECCHI
MOJIMMEPHU3AITUT U
KpUCTAJUIM3ALUS U3
pPacTBOPOB M T'a30BBIX
bas, pEaKkTOpHBIC

CYLIKA;

tunoBsie NJ13.
TUTIOBBIC OLICHOYHBIE
MaTepuabl IS
YCTHOTO OoIpoca
(pazoen 5 );

THTIOBBIC TECTOBBIC
3amanus (pazuen S.)
OuenouHble
MaTepHuabl JJIs
CaMOCTOSITEJIbHOU
paboThI (TUITOBBIE
3a/1auu pazjaen S.);

THTIOBBIC OTICHOYHBIC
MaTepHuabl K
AK3aMEHY (paszden
5.6.)




IMpOoICCChI
,KOM6I/IHI/IpOBaHHI>I€
IMPpOnICCChI

TOTOBHOCTBIO U3Y4aTh
HAy4YHO-TEXHUYECKYIO
uHpOpMAIIHIO,
OTE€YCCTBCHHBIN u
3apyOeKHBIN OMBIT 1O
TEMaTHUKE
HCCJICJOBAHUS
(ITK-20).

Baapers:
KOMIIJIEKCOM HaBBIKOB
cObopa mHbOpMAaITIH 1
aHaiam3a HAy4HO-
TEXHUYCCKOH
JUTEpaTypbl, B TOM
YHCIIe c
HCII0JIb30BaHUEM
COBPEMEHHBIX
uH(OPMAITMOHHBIX
TEXHOJIOTUH

YMmerh:

coOuparsb,
CHUCTEMaTU3UPOBaTh

u aHaJIU3UPOBATH
HAay4YHYIO JIMTEpPATypy
T10 3aJJaHHOU TeMe
3HaTh:

BO3MOYHBIE ITYTH
MOMCKa HAy4YHO-
TEXHUYECKOM
uH(pOpMaIIH C
pUMEHEHUEM
uH(}OpPMaAITMOHHBIX
TEXHOJIOTHM(
TTIOMCKOBBIX CHCTEM,
CIIeIMATM3UPOBAHHBIX
OouobmoTek u 0a3
JTAHHBIX )

MIPAKTUIECKOE
3aHITHE, TECTHP
OBaHUE, KOHTPOJIbHAS
pabora,
WHIUBUTyaJIbHOE
coOeceioBaHue,
tunoBsie NJ13.
THIIOBEIC OIICHOYHBIE
MaTepHabl IS
YCTHOTO OIIpoca
(pazoen 5 );

THTIOBBIC TECTOBBIC
3amanus (paszuen S.)
0)1(S: (L1315 (E
MaTepHuabl JJIs
CaMOCTOSITEIIbHOMU
paboThI (TUITOBBIE
3a/1auu pazjaen S.);

TUTIOBBIE OTICHOYHBIE
MaTepHuaibl K
AK3aMEHY (paszden 5)

7. Y4eOHO-MeTOAuYeCKOe U MH(OPMALIMOHHOE 00ecnieyeHre TUCIMIITIMHBI

(Moay.Jis1)

7.1. OcHoBHas1 IuTEpaTypa

4. BacunbeB B.I1. Ananutnueckast xumusi. Kuura 1. Tutpumerpuueckue u

rpaBUMETpUUYECKHe MEeTObI aHanu3a. M.: lpoda. 2005. 369 c.

5. BacwibeB B.I1. Ananutnueckas xumua. Kaura 2. ®u3nko-xuMuuecKkue MeTOIbI

ananuza. M.: JIpoda, 2005. 384 c.
6. Xuxanuna T.W., Hukutuaa H.I'. AganuTtrndeckas Xxumus, 3
m3ganue.M.: FOpaiit. 2012.

7. AHanmUTUYECKas: XUMUS U (l)I/IBI/IKO-XI/IMI/I‘{CCKI/IC MCTOAbI aHaJIn3a B 2-X TOMax

nox pex. npodeccopa Umenko A.JL.T.1. M:Akanemus. 2012

8. AHajIUTUYECKas XUMUS U (l)I/IBI/IKO-XI/IMI/I‘{CCKI/IC MCTOAbI aHaJIn3a B 2-X ToMax

nof pexn. nmpodeccopa Mmenko A.JI.T.2. M:Axkanemus. 2012




11. Ananutndeckas xumus. OU3NKO-XUMHUECKUE U QU3UUECKUE METO/Ibl aHATN3a
[DnekTpoHHBIN pecypce] : yuebHoe nocoodue / H. . Mosuan, T. C. 'opbyHosa, U.
. EBrenbeBa, P. I'. PomanoBa. — DJeKTpOH. TEKCTOBBIC JaHHbIe. — KazaHs :
KazaHcknii HAlTMOHANBHBIN UCCIEA0BATENBCKUM TEXHOJIOTUYECKUN YHUBEPCUTET,
2013. — 236 c. — 978-5-7882-1454-2. — Pexum gocryna:
http://www.iprbookshop.ru/61958.html

12. Xaputonos 10.4., Ananurnueckas xumus. AHanutuka 1. O6ume
TeopeTuyeckre ocHOBbI. KauecTBeHHBIN aHanu3 [ DIeKTpOHHBIHN pecypc] /
Xaputonos I0.41. - M. : I'90TAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-
2934-1 - Pexxum goctymna:
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2004.608 c.
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4. OcHOBBI aHanmUTHYECKOU XUMUU. [IpakTueckoe pykoBoacTBo. Komnektus
aBTopoB. / [lox pex. FO.A. 3onorosa. M.: Beicu. k., 2001. 463c.
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7.3. llepuoauyeckue u3TaHusi

1. )KypHan aHaIMTUYECKOU XUMUU
2. XKypHan oO1ei XuMuu
3. KypHan HeopraHM4eCKONXUMHUN
7.4. UHTEpHET — pecypchl
[Tpu n3ydeHnn JUCITUTUTMHBI « AHATUTUYECKASI XUMUSD» 00yUJaromuecs
obecreueHbl T0CTynoM (yIaJeHHBIN TOCTYI) K pecypcam:
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5) http://www.openkbsu.ru/moodle/course/view.php?id=116
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6) OBC biblio-online.ru
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PI'b 4 331 542 3neKTpOHHBIX 0 3aja
JOKYMEHTOB onoIIMoTEK
00pa3zoBaTeNbLHOTO U u KbI'Y
Hay4YHOTO XapaKTepa Mo
Pa3ITUIHBIM OTPACIISM
3HAHUU

7.5.MeToanuecKkue yKa3aHus K JJa00PaATOPHBIM U NPAKTHYECKUM 3aHATHAM
1. XacanoB B. B., Yas6amesa P./l.. KauecTBeHHBINH U KOJIMYECTBEHHBI aHAIH3.

JlabopaTopHbiii MPAKTUKYM — Hanpuuk: Kabapauno-bankapckuii
['ocynapctBennslii YauBepcuret, 2017 r. — 142 c.

2. Yaw6amena P.JI., Xacanos B.B. KonnuectBennsiit ananus. JlabopaTtopHblit
npaktukyM — Hanbuuk: KaGapauno-bankapckuii I'ocynapcTBeHHbIN
YHuusepcurer, 2016 r. —55c¢.

3. OcHOBBI aHAIUTHYECKON XUMUU. [ [pakTueckoe pykoBoacTBo. KomnekTus
aBTopoB. / [Tox pexn. FO.A. 3onoroBa. M.: Beicias mkona, 2001. 412 c.

4. BacunweB B.I1. Ananutudeckas xumusi. COOpHUK BOIIPOCOB, YIIPAXKHEHUN U
3amad. M.: [Ipoda. 2003. 320 c.

5. JIypee 10.1O. CnpaBoyHHK 110 aHATUTUYECKON XuMuU. 6 n3a. M.: Xumus,
1989.

7.6. MeToanueckne yKa3aHus 10 NMPOBEIEHNI0 PA3JIUYHbIX Y4e0HbIX
3aHATHH, K KYPCOBOMY NPOCKTHPOBAHUIO U IPYTMM BHIaM
CaAaMOCTOAITEJILHOM padoThlI.

Memoouueckue pexomenoayuu no uzyyeHuro OUCYUnIuUnbl «Ananrumuyeckan
xumusn u OXMA» ona odyuarouwguxcsa

[Ipuctynas K UW3y4YeHHMIO JUCUUIUIMHBI, OO0ydYaromemycsi HeoOX0IuMo
O3HAKOMUTBHCS C TEMAaTHYECKHM ILIAHOM 3aHATHH, CIHCKOM PEKOMEHIOBAHHOW
yueOHOM JuTeparypbl. ClenyeT ysICHUTh MOCIEeA0BATEIbHOCTh BbITOJIHEHUS
UH/IMBUIyaJIbHBIX Y4€OHBIX 3a/laHul, 3aHECTH B CBOIO padOYyl0 TETPaab TEMBI U
CPOKH TPOBEJCHHS CEMHUHAPOB, HAMHMCAHUA y4eOHBIX M TBOpUYeCKUX padot. Ilpm
U3YYEHUHU TUCIUIUIMHBI 00y4YaloIIUecs BHIOIHSIOT CIEAYIONIUE 3aJaHus: U3Y4alOT
PEKOMEH/IOBAaHHYIO Y4e€OHYI0 M HaydHYIO JHTEpaTypy; MUIIYT KOHTPOJIbHBIE
paboThl, TOTOBAT JOKJIAAbl M COOOIIEHUS K MPAKTHYECKUM



3aHATHUAM; BBIIOJHAKOT CaMOCTOATCIILHBIC TBOPYCCKUC pa6OTBI, Y4aCTBYIOT B
BBIIIOJIHCHUH ITPAKTHYCCKHUX BaHaHHﬁ. ypOBeHL u FJIY6I/IHa YCBOCHUS AUCHUTIIINHBL
3aBHUCIT OT AaKTHBHOM M CHCTEMaTHYCCKOM pa6OTBI Ha JICKOUAX, HN3YUYCHUA
peKOMeHI[OBaHHOﬁ JIUTCPATYPhI, BBIITOJJHCHUA KOHTPOJBbHBIX TMCbMCHHBIX SaI[aHI/Iﬁ

Kypc wu3yuaercs Ha JeKUUAX, CEMHUHApax, NpPU CAMOCTOATEIbHOU U
UHAMBUAYAIbHON paboTe oOyuaromuxcs. OOydaromunics A MOJHOTO OCBOCHUS
MaTepHuajia JOJDKEH He MPOITyCcKaTh 3aHSATHS UM aKTUBHO y4acTBOBaTh B Y4eOHOM
npoiiecce. JIeKIun BKIIOYaloT BCE TEMbI 1 OCHOBHBIE BOIPOCHI TEOPUU U MTPAKTHKH
crpaxoBaHusg. s MakcUManbHOH A(PQPEKTHBHOCTH H3YYEHHUS HEOOXOIUMO
MOCTOSTHHO BECTH KOHCIEKT JIEKIMH, 3HaTh PEKOMEHAYEMYIO MpernojaBaTeieM
JUTEpaTypy, MO3BOJIIONIYIO JOMOJHUTh 3HAHUS M Jy4lle MOATOTOBUTHCA K
CEMHHAPCKUM 3aHATHUSM.

B coorBercTBMHM ¢ y4yeOHBIM IUJITAHOM Ha KaXIyl0 TEMY BBIJEICHO
HE00XO0MMOE KOJUYECTBO YACOB MPAKTUYECKUX 3aHATHUM, KOTOPHIE TIPOBOJISATCS B
COOTBETCTBHUU C BOIPOCAMHU, PEKOMEHIOBAHHBIMU K U3YUYEHHUIO I10 ONPEAECICHHBIM
teMaM. OOyyaronmecs: T0KHBI PEryIsipHO TOTOBUTHCA K CEMUHAPCKUM 3aHATUAM
M y4acTBOBaTh B OOCYXJIE€HUHU BOMpPOCOB. [Ipu MOAroTOBKE K 3aHATHUSIM CIEAyeT
PYKOBOJICTBOBATbCSI KOHCIEKTOM JICKIMM M PEKOMEHJIOBAaHHOW JIMTEPATYpOM.
TeMatnueckuil TUIaH AUCHUIUIMHBI, Y4€OHO-METOJAMUYECKUE MaTepHasbl, a TaKXKe
CIIMCOK PEKOMEHIOBAHHOMW JTUTEpaTyphl IPUBEICHBI B paboyeii mporpaMmme

B xome wu3ydeHHs JUCHUIUIMHBI OOYYaIOMIMICS HMEET BO3MOXHOCTb
MOATOTOBUTH pedepar 1mo BEIOpaHHOW W3 MpejIoKeHHOro B Paboueit mporpamme
cCIucka Teme. BwicTyruieHune ¢ OKIafoM Mo pedepary B rpyIie MNpPOBOJUTCS B
dbopme mpe3eHTaIuK C UCTIOIb30BaHUEM MYJIbTUMEANIHON TEXHUKHU.

Memoouueckue pekomenoauuu npu padome Ha0 KOHCHEKMOM 80 8PeMA
npoeedenus j1eKyuu

B nmporecce JEKIIMOHHBIX 3aHATUNA 1EIECO00Pa3HO KOHCIEKTUPOBATH
yueOHbI MaTepuan. J[Jas 3TOro HCHOJB3YIOTCA OOIIME M YTBEpAMBIIHECS B
IIPAKTUKE NPABUIIA, U IPUEMbI KOHCIIEKTUPOBAHUSA JIEKLIUM:

KoHcnektupoBanue JIEKIMA BEAETCS B CHEHHUAIBHO OTBEICHHOW JJISI 3TOTO
TETpaaud, KKIbIM JIUCT KOTOPOM JIOJDKEH HMMETh II0JIsI, Ha KOTOPBIX JEJIAl0TCA
MIOMETKM W3 PEKOMEHJIOBAaHHOW JIMTEpPaTyphl, JOMOJHSIONIME MaTepual
MPOCIIYIIAHHON JICKIIMH, a TaKXe MOJAYEPKUBAIOIINE 0COOYI0 BAXXHOCTh T€X WIIH
MHBIX TEOPETUUYECKUX MOJIOKECHUH.



[lesiecooOpa3Ho 3amuchiBaTh TEMYy U IUIAH JICKIUH, PEKOMECHIYyEMYIO
JUTEpaTypy K TeMme. 3alucH paslielioB JICKIUW JODKHBI HMETh 3arojoBKH,
II0JI3arOJIOBKH, KpacHble CTPOKW. JIJIg BBINCNICHUS pa3lieioB, BBIBOJOB,
OTIpE/ICIICHUI, OCHOBHBIX HJCH MOXKHO WCIIOJIb30BaTh IIBETHBIC KapaHIAIld M
dbomMacTepsl.

HazBanHsie B JICKOWHU CCBIIKH HA IICPBOUCTOYHUKHU HAJO IIOMCTHUTD Ha IT0OJIAX,
YTOOKI IIpu CaMOCTOSITCIIBHOM pa60Te HAWTHU U BIOHUCATh UX. B KOHCIIEKTE JOCJIOBHO
3aIIUCBIBAIOTCA OIIPCACICHUA HOHHTHﬁ, K&TCI‘OpI/IfI 1 3ak0HOB. OcTallbHOE JOJDKHO
OBITH 3aITMCAHO CBOMMH CJIOBAMHU.

Kaxnaomy cTyneHTy He0OX0AMMO BbIPabOTATh U UCTOJb30BAThH JIOMYCTUMBbIC
COKpalleHUs HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U TTOHSATHUH.

Memoduuecxuepexomeudauuu Nno n0020MmoeKe K npakmuiecKkum
3AHAMUAM

[IpakTuueckre (CEeMUHApPCKHUE) 3aHATHS — COCTaBHAas YacTh Yy4eOHOTO
mpoiiecca, TpynmnoBas ¢dopma 3aHATUH NpU AKTUBHOM YYacTHH CTYACHTOB.
[IpakTueckue 3aHATUS CHOCOOCTBYIOT YIIyOJEHHOMY H3YYEHHIO Hauboiiee
CIIOHBIX TIPOOJEM HAYKM W CIy’)KaT OCHOBHOM (POpPMOU IMOJBEIECHUS HWTOTOB
CaMOCTOSITeNIbHOM pa00Thl 00yuaromuxcs. [{enbro npakTHYECKUX 3aHsITUH SIBISETCS
yrayOJeHre 1 3aKpeTUIeHUe TEOPETUUSCKUX 3HAHUH, MTOTYyYEeHHBIX 00YYarOmUMHUCS
Ha JICKIUSAX M B MPOLIECCE CaMOCTOSITENIbHOTO M3Y4YeHHUsS y4eOHOro Marepuana, a,
clieIoBaTeIbHO, (POPMUPOBAHHUE Y HUX OIPEACIICHHBIX YMEHUN U HABBIKOB.

B Xxoxe moAroroBkM K CEMHHAPCKOMY 3aHSTHIO HEOOXOIMMO MPOYUTATH
KOHCIIEKT  JICKIHMHM, W3Yy4YUTh OCHOBHYK JIMTEPATYPY, O3HAKOMHUTBCA C
JOTIIOJTHUTEIIBHOM ~ JIMTEPATypOH, BBIIIOJIHUATH  BBIJAHHBIE  IPENOJABATEIIEM
MpaKTUYECKHUE 3ajaHus. [Ipm 3TOM ydecTp pPEKOMEHIAIMU MPEeNnoaBaTelsl U
TpeboBaHUs MporpaMmmel. J[opabateiBaTh CBOM KOHCIEKT JIEKIIMH, Jieflas B HEM
COOTBETCTBYIOIIUE 3aIIUCH U3 JINTEPATYPHI.

KenareabpHo IIpU IMOATOTOBKC K IIPAKTHUYCCKHUM 3aHATHUAM I10 JUCHUIIIMHC
OIHOBPEMCHHO HCIIOJIL30BAaTh HCCKOJBKO MCTOYHHWKOB, PACKPBIBAIOIINUX 3aJaHHLIC
BOIIPOCHI.

Ha IMPAKTUYICCKUX 3aHATUAX O6y‘{aI-OH_II/I€CH y4yarcia TI'paMOTHO MH3JIaraTb
HpO6JICMBI, CBO6OI{HO BBICKA3bIBATb CBOW MbLICIIM M CYXKIACHHA, paCcCMaTpUBaAIOT
CUTyaluu, CHOCO6CTByIOIHI/Ie Pa3BUTHIO HpO(I)eCCI/IOHaJIBHOI‘/’I KOMIICTCHTHOCTH.



Crnenyer UMETh B BHIy, UYTO TOJATOTOBKA K MPAKTHYECKOMY 3aHSATHIO 3aBUCHUT OT
dbopMbI, MecTa TIPOBEICHHUSI CEMHUHAPA, KOHKPETHBIX 3aJaHU U TOPYyYCHHA. ITO
MOXET OBITh HamuCaHWe JOKJIama, dcce, pedepara (¢ TOCIECTYIONIUM HX
00CYXJICHHEM ), KOJUIOKBUYM.

Memoouueckue pexomenoayuu no 6bINOJIHEHUIO 1A00OPAMOPHBIX Padom

Ilepeuenp naGopaTOpHBIX pabOT W METOAWYECKHE YyKa3aHUS MO0 HX
BBITIOJTHEHUIO ITPUBOJATCA B II. 7.35.

Memoouueckue pexomenoayuu no OP2aHU3AUUU CAMOCHOAMETbHOU
paoomowt

CamoctostensHas pabota (mo B.M. Jlamo «caMOCTOATENbHBIM — YEOBEK,
UMEIOIINIA CBOM TBEpJble YOEXKACHHS») OCYLIECTBIAETCS MNpU Bcex (opmax
0oOyYeHUsI: OUHON U 3a0YHOM.

CamoctosiTenbHass ~ pabota  oOydarommxcsi -  CHOco0  aKTHUBHOIO,
LEJICHAIIPaBICHHOTO MPUOOPETEHHSI CTYAEHTOM HOBBIX ISl HETO 3HAHUM U yMEHUI
0€3 HEeMOCPEACTBEHHOI'O Y4acTHsl B 3TOM Ipoliecca npenojasareneid. [lopbienue
POJIM CAaMOCTOSITENBHOM pab0Thl 00yUaIOLIMXCS IPU MPOBEACHUN Pa3INYHbIX BUJOB
y4eOHBIX 3aHATUH NPEoIaraer:

-ONTUMU3AIMI0O METOJOB OOy4YeHHUs, BHEJIpPEHHE B Yy4EOHBIN MPOIECC HOBBIX
TEXHOJIOTHI oOy4deHusl, MTOBBIMIAIOIINX MPOU3BOIUTEIHLHOCTh Tpyna
MpernojiaBaTesis, AaKTUBHOE HCIOJIb30BaHUE WH(MOPMAIIMOHHBIX TEXHOJOTHIA,
MO3BOJISIONINX O0yYaromeMycss B YI00HOE JIJIi HEr0 BpeMsl OCBaWBaTh y4eOHBIN
MaTepua;
-IIAPOKOE BHEIPEHUE KOMITHIOTEPU3NPOBAHHOTO TSCTUPOBAHNS;
-COBEpIIICHCTBOBAHWE  METOAMKHA  TPOBEACHUS  TPAKTHUK HW  HAY4IHO-
MCCJIEI0BATENHCKON pabOThl 00YUaIOIIUXCS, TOCKOJIbKY KMEHHO 3TU BUbI yUEOHOU
paboThl B TEPBYIO OYEpelb TOTOBAT OOYYAIOIMMXCA K CaMOCTOSTEIHLHOMY
BBITIOJIHEHUIO MPO(eCCHOHATBHBIX 3a]1a4;
-MOJICPHU3AIUIO CUCTEMBI KYpPCOBOTO M JHUILUIOMHOTO MPOCKTHUPOBAHMS, KOTOpas
JIOJDKHA TOBBIIIATH POJIh CTY/ICHTA B MOAOOPE MaTepuaa, MOUCKe MyTe pemeHus
3aj1ad.

CamocrosTenpHas paboTa MPUBOINT CTY/ICHTA K TIOJYICHHIO HOBOT'O 3HAHMS,
YIOPSIOYCHHIO M YTUIYOJICHHIO MMEIONIUXCS 3HAaHWW, (DOPMHUPOBAHHIO Yy HETO

npo(hecCHOHATBFHBIX HABBIKOB M yMeHU. CaMocTosiTenbHast paboTa BBITIOTHSET Psi
(byHKITHIA:

— Pa3BUBAIOIIYIO;
- uHGOPMAIMOHHO-00yYaroIIyIo;
— OPHEHTUPYIOIIYIO U CTUMYJIHPYIOUIYIO;



- BOCITUTBIBAIOLLYIO;
- UCCIIE0BATEINBCKYHO.
B pamkax Kypca BBINOJHSIOTCS CIEAYIOIIME BUABI CAMOCTOSTEIBHOU

paboTHI:

1. IlpopaboTka ydeOHOro marepuana (10 KOHCIEKTaM, y4eOHOW M Hay4dHOU
JUTEPATypE);
2.BrItonHEHNE pa3HOYPOBHEBBIX 3a7a4 U 3a/1aHNM;
3. Pabota ¢ TectaMu 1 BopocaMu JJi1 CaMOIPOBEPKHU;
4. BBITIOTHEHHE UTOTOBOM KOHTPOJIBHOM PaObOTHI.
CryneHTaM peKOMEHAYEeTCSl C CaMOro Hadajla OCBOEHHUS Kypca paboTaTh C

JUTEPaTypol U IpeiaraeMbIMU 3aJJaHUsIMU B (hOpME MOJTOTOBKU K OUEPETHOMY
ayIUTOPHOMY 3aHATUIO. [Ipy 5TOM aKTyann3upyroTCs UMEIOIMECs 3HaHUs, @ TAKKE
co3zaercs 0as3a 1 yCBOEHUS HOBOI'O MaTepraia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA
KOTOPBIE CTYJEHT MTOJIY4YaeT B Ay IUTOPHUHU.

Heo0xoaumMo OTMETHTb, YTO HEKOTOPBIE 3aJaHus MJII CaMOCTOATEIbHOMN
paboThl MO Kypcy HMMEIOT ompeneieHHyro cneuupuky. [Ipm ocBoeHumn Kypca
CTYJICHT MOJKET I0Jb30BaThCd OMONMMOTEKON By3a, KOTOpas B IOJHOM Mepe
oOecrieyeHa COOTBETCTBYIOIICH JUTEpAaTypoil. 3HAYUTEIBHYIO TIOMOIIL B
HOJIFOTOBKE K OYEPEIHOMY 3aHATHIO MOMKET OKa3aTh MMEIIIUHCA B Yy4eOHO-
METOJMYECKOM KOMIUIEKCE KpAaTKMU KOHCHEKT JeKuuid. OH K€ MOXKeT
UCIIOJIB30BAaThCA M JJIA 3aKpEIUICHUs MOJYYEHHOIO0 B ayJAUTOPUU Marepuaa.
CamocrosiTenbHass paboTa CTYIEHTOB TNPEIyCMOTPEHA Y4Ye€OHBIM IUIAHOM U
BBINIOJIHAETCST B 00S13aT€ILHOM TOpSAJKE. 3aJaHus MPEJIOKEHbl MO Kaxaou
U3y4aeMoil TeMe M MOTryT TOTOBUTHCA HWHAMBUAyabHO wiau B rpynne. llo
HEOOXOJMMOCTH CTYIEHT MOXKET 00paIllaThCs 3a KOHCYJIbTAllMEeH K MPENoJaBaTeNo.
BelnmosiHeHNE 3aaH1I KOHTPOJIMPYETCS U OLICHUBAETCS IIPETOAABATEIIEM.

JUis  yCHENmIHOTO CaMOCTOSITENIbHOTO HM3y4eHHUsi MaTepuaiga CerojaHs
UCIIONIB3YIOTCSl Pa3JInyHbIe CPEJICTBA OOy4YeHUs, Cpedu KOTOPhIX 0CO00€ MECTO
3aHUMalOT WHQOPMAIIMOHHBIE TEXHOJIOTMHA PAa3HOTO YPOBHS M HANpPaBIEHHOCTH:
DIIGKTPOHHBIE YUYEOHHKHM W KYypChI JIEKIMA, 0a3bl TECTOBBIX 3aJaHW M 3ajad.
DONEeKTpOHHBIM  y4eOHUK  TpPEeACTaBigeT CcoOOHM  MpPOrpaMMHOE  CPEACTBO,
MO3BOJIAIONICE  TPEACTaBUTh ISl  HM3Y4YEHHUS  TEOPETUYECKUH  MaTepuan,
OpPraHM30BaTh anpoOUPOBAHKE, TPEHAX U CAMOCTOSTEIbHYIO TBOPUECKYIO paldoTy,
NOMOTaloIIee CTyJEHTaM M TMPENoAaBaTeNl0 OLCHUTh YpPOBEHb 3HAHUU B
OIIpPENICJICHHOW TeMaTHKe, a TakKe coJepikallee HEOOXOOUMYIO CIIPaBOYHYIO
uHbOpMaINIO. DIIEKTPOHHBIN yUeOHUK MOXKET MHTETPUPOBATH B c€0€ BO3MOKHOCTH
Pa3IMYHBIX MEJAarornYecKuX MPOrpaMMHBIX CPEACTB: 00YYaromuX



porpamM, ClipaBOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIHUX
IPOrPaMM.

JIist  ycnemrHoM opraHu3aliud  caMOCTOSATEIbHOM paboThl BCEe aKTHBHEE
NPUMEHSIOTCST pa3HooOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu VIHTepHer:
CUCTEMBbl TECTHUPOBAHUS MO PaA3JIMYHBIM OOJACTSM, BHUPTYaJbHbIEC JICKIIUH,
7abopaTopuu, MpPU HSTOM TOJIB30BATENIO JOCTATOYHO HMMETh KOMIIBIOTEP H
MOAKTI0YeHNE K IHTepHETY IS TOT0, 9TOOBI CBSA3ATHCS C TPETIOaBaTEIEM, PEIIaTh
BBIYMCIIUTEIBHBIE 3aJ]a4yd U MOJy4aTh 3HaHus. VICHoJib30BaHKWE CETEeM yCHUIIMBAET
pOJIb CaMOCTOSITENIbHONW PaOOThl CTYJIEHTAa U TMO3BOJSET KapJAUHAIBHBIM 00pa3zom
WU3MEHUTh METOJIUKY MPENO/IaBaHUs.

CTyaeHT MOXKET Nody4yaTh BCE 3aJaHUsl U METOAMYECKUE YKA3aHUS 4epes3
CepBep, 4YTO JAaeT €My BO3MOXHOCTb IPUBECTH B COOTBETCTBHE JIMYHBIC
BO3MOKHOCTH C HEOOXOIMMBIMH JIJIS1 BHIITOJIHEHUSI pa0OoT TpyAo3aTparamu. CTyAeHT
UMEET BO3MOXXHOCTb BBINOJHATH padOTy JAOMa WIM B ayauTopuu. bosbiioe
BOCIIMTATEIbHOE ¥ 00PAa30BaTEIbHOE 3HAYEHHUE B CAMOCTOSATEIIBHOM Y4€OHOM TPYAE
CTYJAEHTa MMEET CaMOKOHTpPOJib. CaMOKOHTPOJb BO30YKIAeT U MOAJEPKHUBAET
BHUMAaHHE M MHTEPEC, MOBBIIIAET AaKTUBHOCTh NAMATH M MBILUICHUS, MO3BOJISIET
CTYACHTY CBOEBPEMEHHO OOHApYyXUTh U YCTPaHUTh JONYLIEHHbIE OIIUOKU U
HEJIOCTaTKH, OOBEKTUBHO OMNPENEIUTh YPOBEHb CBOUX 3HAHHUM, MPAKTHYECKHUX
ymeHuil. CaMoe JOCTYITHOE U MPOCTOE CPEACTBO CAMOKOHTPOJS C NPUMEHEHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJOTUH - 3TO psii TECTOB «on-liney,
KOTOpbIE MO3BOJISIIOT B PEKMME PEATbHOTO BPEMEHU OMNPEIECIUTh CBOW YPOBEHb
BJIAJICHUS MpPEIMETHbIM MaTepHaioM, BBIIBUTH CBOM OIIMOKM M MOJIYYUTh
PEKOMEHJALMU TI0 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypoi

Bcro nureparypy MOXXHO pa3fenuTh Ha YYEOHUKH W y4eOHBbIE TocoOwus,
OpUTHHAJIbHBIC HAYYHbIE MOHOTpapruecKre MCTOUYHUKH, HAyYHbIC MyOIUKAIUKA B
nepuoANYecKod mneyaTtu. M3 HUX MOXKHO BBIACIHUTH JIUTEPATYPY OCHOBHYIO
(peKOMEHTyeMYI0), JOTIOTHUTENBHYIO U JIUTEPATYPY ISl YIITYyOJIEHHOTO U3yUYEHUS
JUCIUTITUHBL.

N3ydenune TUCIUIUIMHBI CJIEAYET HAYNHATh C YUeOHUKA, ITOCKOJIBKY YUEOHUK
— 3TO KHUTA, B KOTOPOW H3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUU MO ONPEICICHHOMY
IpeaAMETY B COOTBETCTBUU C LESIMUA M 3aJadyaMu OOYyYEHHs, YCTaHOBJICHHBIMU
MIPOrPaMMOH.



[Ipu pabGote c nuTepaTypoll HEOOXOJMMO YUWUTHIBATH, YTO HUMEIOTCS
pa3lIMuHbIE BUJIBI YTCHMS, U KaXJblM W3 HUX HCIOJB3YETCS Ha OMNPEIEICHHBIX
JTanax OCBOEHUS MaTepHaIa.

IIpedsapumenvroe YTEHNE HAIIPABIECHO HA BBISIBJIEHUE B TEKCTE HE3HAKOMBIX
TEPMUHOB M MOUCK MX 3HAYEHMsI B CIPAaBOYHOM nuTeparype. B vactHOocTH, npu
YTEHUM YKa3aHHOM JHTepaTypbl HEOOXOAUMO MOAPOOHeHmmM  o0pazoM
aHAJIM3UPOBATh MOHATHS.

Ck603H0€ umeHnue TIPEATIoNIaracT MPOYTCHHE MaTepraja OT Havyajia JI0 KOHIIA.
CKBO3HOE YTCHHE JIMTEpaTypbl W3 IPUBEICHHOIO CIMCKA JacT BO3MOXKHOCTH
CTYJIEHTY C(OpPMHUPOBATh CBOJI OCHOBHBIX IIOHATHH M3 HM3ydaeMOH 00JacTH U
CBOOOIHO BJIAAETh UMHU.

Buvibopounoe — Ha060pOT, UMEET LIENbIO TOUCK U 0TOOP MaTepuaia. B pamkax
JAHHOTO Kypca BBIOOPOYHOE YTEHHE, KaK CIoco0 OCBOEHUS COJEp:KaHHUs Kypca,
JIOJDKHO HUCIIOJIB30BaThCAd MPH TOATOTOBKE K MPAKTUYECKUM 3aHATUSAM IO
COOTBETCTBYIOILIUM pa3JieiaMm.

Ananumuuecrkoe umeHue — 3T0 KPUTHUECKUH pa300p TEKCTA C MOCIETYIOIIUM
€ro KoHCHekThpoBaHueM. (OCBOEHUE YKa3aHHBIX MOHATUH OyaeT Haubosee
() PEKTUBHBIM B TOM ClIy4ae, €CJIM IPU YTEHUU TEKCTOB CTYJEHT Oy/IeT 3aJaBaTh K
ATUM TeKCcTaM Bompochkl. YacTe u3 3TuX BompocoB copmynupoBaHa B ®OC B
MepevHe BOIPOCOB JJIsi coOecenoBaHusi. llepedeHb THX BOMPOCOB OTPaHUYEH,
MOATOMY Ba)XHO HE TOJBKO COJIEPKAHHUE BOIPOCOB, HO CaM MPHUHIMI OCBOEHUS
JUTEPATyPbI C TOMOINIBIO BOMPOCOB K TEKCTAM.

Lenwto usyuaroueco aTeHUs BISETCS TITyOOKOE M BCECTOPOHHEE TOHUMAaHUE
yaeOHo# nHpopmaryu. EcTh HECKOIBKO TPUEMOB U3YYAIOIIETO YTCHHUS:

1. Urenne mo ajnropuTMmy MpeArnojaraeT pa3OueHve HHPOpMalud Ha OJOKH:
Ha3BaHUE; ABTOP; MCTOYHHUK; OCHOBHAas HAes TEeKCTa; (HaKTUYECKUH MaTepual;
aHaJau3 TEKCTa IyTEM COINOCTABJICHUS HMEIOLIMXCSA TOYEK 3peHus 10
paccMaTpHBaEMbIM BOIPOCaM; HOBU3HA.
2. IlprieM NOCTaHOBKH BOMPOCOB K TEKCTY UMEET CJICIYIOIIUMA allrOPUTM:

—  MEIJIEHHO MPOYUTATh TEKCT, CTAPASICh MOHATH CMBICI U3JI0KEHHOTO;

—  BBIJEJUTH KIIFOUEBBIE CIIOBA B TEKCTE;

— IOCTapaThCsl MOHATH OCHOBHBIE WIEH, MOATEKCT M OOIIMN 3ambIcen

aBTOpA.

3. Ilpuem Te3upoBaHusi 3akirodaeTcs B (POPMYIMPOBAHUU TE3UCOB B BHJIE
IIOJIO’KEHHM, YTBEPKICHHM, BBIBOJIOB.



K 3ToMy MOXHO 100aBUTh U UHBIE IPUEMBI: IpUEM pedepupoBaHus, MPUEM
KOMMEHTUPOBAHUSI.

BaxkHoil cocTaBistomiei Jr000ro COIMIHOTO HAYYHOTO W3/AAHUS SIBIIAETCA
CIIMCOK JINTEPATyphl, Ha KOTOPYIO CChUIaeTCs aBTOp. IIpr BOBHUKHOBEHUYU HHTEpECca
K KakoW-To oOcCyxJaeMoll B TekcTe MpoOjemMe Bcerga €cTb BO3MOKHOCTb
o0paTUThCA K CIUCKY OTHOCAUICHCS K HeW nuTepartypbl. B sTom ciydae Bcs
npoOiemMa Kak Obl pa3OMBacTCS HAa COCTABJISIONINE YACTH, KaXKaas W3 KOTOPBIX
MOJKET U3y4aThCsl OTAEIBHO OT ApyruX. [Ipu 3TOM BakHO HE TepATH U3 BHUJIa 00NN
KOHTEKCT M HE MOIpPYy’KaTbCsi YPE3MEPHO B JAETAJM, IOTOMY YTO TaKuM 00pa3oM
MO>KHO HE YBUJIETh [JIaBHOTO.

[ToaroToBka K 3K3aMEHy JAOJDKHA NHPOBOAMTBCS HA OCHOBE JIEKIIMOHHOTO
MaTepuana, Marepuana MpPakTHYECKUX 3aHSATUH C 00s3aTesIbHBIM OOpalieHUuEM K
OCHOBHBIM YYEOHUKAM IO KypCy. ITO IMO3BOJIUT UCKIIOYUTh OIUMOKY B IOHUMAaHUU
Marepuana, OOJIETYUT €ro  OCMBICIEHUE, MPOKOMMEHTHPYET  MaTepHall
MHOTOYUCJIEHHBIMU [TPUMEPAMHU.

Memoouueckue pekomeHoayuu o HANUCAHUIO pehepamos

Pedepar mnpencrtaBiasier coOOM COKpAIICHHBIM MEpecKa3 CoOJepKaHUS
MEPBUYHOTO JOKYMEHTA (MJIH €T0 YaCTH) C OCHOBHBIMH (DAKTUICCKUMU CBEACHUSIMU
U BbIBojaMu. Hammcanue pedepara ucmonb3yeTcs B yueOHOM Mpoliecce By3a B
HEeJSIX MPUOOPETEHUSI CTYACHTOM HE0O0XO0IMMON MpodeccuoHaIbHON MOATOTOBKH,
pa3BUTHS yYMEHHUS W HABBIKOB CaMOCTOSITEJIBHOTO HAYYHOTO MOMCKA: H3yYCHUS
JUTEPATYphl MO BBIOPAHHOW TeMe, aHaiM3a pPa3IUYHBIX HMCTOYHUKOB U TOYEK
3peHus, 0000IIeHHs MaTeprana, BhIICICHUS TJIABHOTO, (DOPMYITUPOBAHUS BHIBOJIOB
u 1. . C momonibio pedepaTtoB CTYACHT TIyOKe MOCTUTAaeT HauboJyiee CIOKHBIC
npoOJeMbl  Kypca, YYHUTCS JIAKOHMYHO W3j1araTb CBOM MBICIH, TIPaBUIBHO
oopmiATh paboTy, TOKIAABIBATh PE3YIbTAThl CBOETO TpyAa. [Ipomecc Hamucanus
pedepata BkiIIOUAET: BHIOOp TEMBI; MOJ00P HOPMATUBHBIX aKTOB, CHEIUATLHOMN
JUTEPATYPHl U WHBIX UCTOYHUKOB, MX M3yUYEHHE; COCTABIICHUE TJIaHA; HAIMCAHUE
TeKCTa paboThI U ee 0(hOPMIICHHE; YCTHOE H3JI0KeHHEe pedepara.

Pedepatbl numytcs no Hanbosiee akTyallbHbIM TeMaM. B HUX Ha OCHOBe
TIIATEJIBHOTO aHaliu3a W OO0OOIIEHUS HAyYHOTO MaTepuana COINOCTABISIOTCS
pa3iIMuHbIC B3IJIS/IbI aBTOPOB U OMPEIENIETCS COOCTBEHHAs MO3MIIMS CTYACHTA C
U3JI0’)KEHUEM  COOTBETCTBYIOLIMX apryMeHTOB. Tembl pedepaToB  TOIKHBI
OXBaTbIBaTb M JUCKYCCHOHHBIE BOIPOCHl Kypca. OHM Ipu3BaHbl OTPaXaThb



nepeoBble Hay4yHbIE HJIeu, 00001aTh TEHJICHIIMH MPAKTUYECKOU AESTENbHOCTH,
YUUTBIBAS MPU 3TOM U3MEHEHHUS B TEKYIIEM 3aKOHOJIaTEeNbCTBE. PekoMeH10BaHHAs
HIOKE TeMathka pedeparoB mnpumepHas. CTyIeHT NpU JKETAaHUU MOXKET caM
NPEUIOKUTh TY WU UHYIO TEMY, MPEIBAPUTEIIBHO COIJIACOBAaB €€ C HAyYHbIM
PYKOBOJIUTEIIEM.

Pedepar, kak mpaBWIIO, COCTOMT U3 BBEIACHHUS, B KOTOPOM KpaTKO
00OCHOBBIBAETCS aKTyalTbHOCTh, HAyYHasl W MPAKTUICCKasi 3HAYUMOCTh M30paHHOM
TEMBbI, OCHOBHOTO MaTepHasa, COJIEePKaIIero CyTh MPOOJIEMbI U ITyTH €€ PEIICHUS, 1
3aKJII0YEeHUS, T1e (OPMUPYIOTCS BBIBOJBI, OLIEHKH, NMpeuioxkeHus. O0muii oobem
pedepara 20 1UCTOB.

Texnuueckue TpedoBanus Kk opopmiieHuto pedepara cienyromniue. Pedepar
odopmiisieTcst Ha nuctax popmara A4, ¢ 00s13aTeNIbHONM HyMepallkeil CTpaHuIl,
MPUYEM HOMEP CTPAHUIIbI HA IEPBOM, TUTYJILHOM, JIUCTE HE cTaBUTCS. [los:
BEpXHee, HIKHEE, MpaBoe, JieBoe — 20 Mm. Ab3aiHbiii otctyn — 1,25; PucyHnku
JIOJDKHBI CO3/1aBaThCs B IUKIMYECKUX PelaKTopax WK Kak pucyHok Microsoft
Word (crpynnupoBanHbIii). TaGiuIlbl BHITOIHATH TAOIUYHBIMU STYEHKAMU
Microsoft Word. CkanupoBanue pucyHKOB U TaOJIUIl HE JOMYCKAETCS.
BripaBHuBaHME TeKCTa (110 MIHUPUHE CTPAHUIIBI) HEOOXOAMMO BBITIOJHSITH TOJIBKO
CTaHJAPTHBIMU CIIOCO0aMU, a HE ¢ TOMOIIIbIO MpooOesoB. Pasmep Tekcra B
pucyHkax u Tabnunax — 12 kersb. Ha TutynsHOM nucte pedepaTta Hy>)KHO yKa3aTh:
Ha3BaHUE yueOHOTO 3aBe/ieHus, (DaKyIbTeTa, HOMEP IPYIIbI U PaMUIHIO, UMS U
OTUYECTBO aBTOPa, TEMY, MECTO U TOJ] €r0 HamucaHusi. PekoMeH1yembliii 00beM
paboThI CKJIAIBIBACTCA U3 CIICAYIONINX COCTABIISIONINX: TUTYIbHBIN HcT (1
CTpaHu1a), coaepxanue (1 ctpanuia), BBenenue (1 — 2 cTpaHuiibl), OCHOBHAs
4acTh, KOTOPYIO MOXHO pa3/IeuTh Ha riaBbl WK pazaenst (10 — 15 ctpanun),
3axntoyeHue (1 — 3 cTpanuiibl), CIKUCOK JMTepaTypsl (1 cTpanua), NpuioKeHne
(ae obs13aTenbHO). Eciu pedepaT coepKuT TabauIly, TO €e HOMEp U Ha3BaHUE
pacrnoyiaraloTcs CBepXy TaOJHIIbI, €CITH PUCYHOK, TO BHU3Y PUCYHKA.

CopepxarenbHble 4acTu pedepaTta — 3TO BBEACHHE, OCHOBHAS YacTh U
3aKiroYeHne. BBenenue MOMKHO COAEpkKaTh PACCYX ACHUE MO MOBOIY TOTO, YTO
paccMaTpuBaeMas TemMa akTyajbHa (TO €CTh COBPEMEHHA U K HEW €CTh OOJIBIION
WHTEPEC B HACTOSIIEE BpEMs), a TAK)KE MOCTAHOBKY 1IE€TTU MCCIICIOBAHUS, KOTOpas
HEIMOCPE/ICTBEHHO CBS3aHA C HAa3BaHWEM padoOTHl. Takke BO BBEICHUH MOTYT OBITH
MOCTaBJICHBI 3a7a4M (HO HE 00s3aTeIbHO, TaK Kak padoTa HEBEJIHKA M0 00BbeEMY),
KOTOpBbIE JETANM3UPYIOT Ielb. B  3aKIOYeHWHM TUIIYTCS  KOHKPETHBHIE,
COJIEPKATEIIBHBIE BHIBOIBI.

Copepxanne pedepata CTYIEHT JIOKJIQAbIBAET HA CEMUHApE, KPYXKKE,



Hay4yHOU KoH(pepeHumH. [IpeaBapuTenbHO NOATOTOBUB TE€3HUCHI JOKIA1A, CTyIEHT B
TeueHne 7 - 10 MUHYT JOJDKEH KPaTKO M3JIOKATH OCHOBHBIE IOJIOKEHHS CBOEU
paGotsl. Ilocne poxkiaga aBTOp OTBEYAaeT HAa BOIPOCHI, 3aT€M BBICTYHAOT
OIIIOHEHTHI, KOTOpBIE 3apaHee MO3HAKOMUJIMCh C TEKCTOM pedepara, U OTMEUAIOT
ero CcwibHble M ciabble cropoHbl. Ha ocHoBe oOcyxaeHus oOydaromemycs
BBICTAaBJISICTCS COOTBETCTBYIOIIAS OLICHKA.

Memoouueckue pexomenoayuu 013 n0020MOBKU K IK3AMEHY:

Dk3aMeH B 3M ceMmecTpe sBIseTcss (OpMOl UTOrOBOTO KOHTPOJIS 3HAHUM U
YMEHMH O00ydYaromMxcsi N0 JaHHOW JUCHMIUIMHE, IOJTYYEHHBIX Ha JIEKIUSX,
IPAKTUYECKUX 3aHATHSIX M B IPOLECCE CaMOCTOSATENbHON padoThl. OCHOBOM AJis
OTIPE/ICTICHUS] OIIEHKH CIY)KHT YPOBEHb YCBOCHHS OOYdYalOIIMMHUCS MaTepHana,
PETyCMOTPEHHOIO0 JTaHHOM paboueil mporpammoil K sK3aMeHy JomycKaroTcs
CTYJICHTBI, HaOpaBe 36 u 0osiee OAIOB IO UTOTaM TEKYIIETO U MPOMEKYTOYHOTO
KoHTpoJIs. Ha sk3aMeHe cTyieHT MokeT HaOpaTh oT 15 1o 30 6aios.

B mepuon moarotoBKM K 3K3aMeHY OOydarollMecsi BHOBb OOpallaroTcs K
y4e0HO-METOINYECKOMY MaTepualy U 3aKpeIUISIIOT IPOMEKYTOUHbIE 3HAHUSI.

[ToaroToBka oOy4aronierocst K ’Kk3aMeHy BKJIIOYAeT TPH dTara:

- CaMOCTOsITENIbHAs paboTa B TEUEHUE CEMECTPA;

- HENOCPE/ICTBEHHAas IMOJArOTOBKA B JHM, MPEAUIECTBYIOIINE SK3aMEHY I10
TeMaM Kypca;

- MOJIFOTOBKA K OTBETY HA K3aMEHALIMOHHBIE BOIIPOCHI.

[Ipu moaroToBKe K dK3aMeHy O0y4aromuMcst 1esiecoo0pa3Ho UCIOJIb30BaTh

MaTtepuagbl  JIEKIUH, y4eOHO-METOAUYECKHE  KOMIUIEKCHI, HOpPMATHUBHBIC
JIOKYMEHTBI, OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY.

Ha sx3ameH BbIHOCHUTCSI MaTepuain B o0beMe, MpeaycCMOTPEHHOM pabouei
mporpaMmMor y4eOHOM MHUCHMIUIMHBI 32 CEeMeCTp. OJK3aMEH MPOBOJIUTCA B
MMMCBMEHHOM / yCTHOU (hopme.

[Ipu npoBeneHuHn 53K3aMeHa B NUCbMEHHOM (ycTHOM) ¢opme, BeaylIui
IpernoAaBaTesib COCTABJIAECT 3K3aMEHAI[MOHHBIE OWJIETHI, KOTOpbIE BKIIOYAIOT B
ceOsi: TECTOBBIE 3a/laHHs; TEOPETHUYECKUE 3aJaHus; 3aJauyd WIM CHUTYalHUU.
dopmMyIMpOBKAa TEOPETUUECKUX 3a/laHusl COBHAAaeT C (OPMYIHMPOBKOM MepedHs
HK3aMEHALIMOHHBIX BOIPOCOB, JOBEJACHHBIX IO CBEACHUS O0yUarOLUXCs HaKaHyHE
’K3aMeHalMOHHON ceccun. Colep:KaHue BOIIPOCOB OJHOIO OMieTa OTHOCHUTCA K



Pa3IMYHBIM pa3jieiaM MPoTrpaMMBbl C TEM, UTOOBI O0JIee MOJTHO OXBAaTUTh MaTepHUal
y4eOHOM TUCITUTIIIUHBI.

B ayautopuu, rne npoBOAUTCS YCTHBIM 3K3aMEH, JTOJDKHO OJAHOBPEMEHHO
HaxXoAUTbcs He OoJjiee IIECTH CTYJAEHTOB Ha OJHOrO IpernojaBaTens,
IPUHHUMAIOILET0 3k3aMeH. Ha moaroToBKy oTBeTa Ha OMJIET HAa YK3aMEHE OTBOAUTCS
40 MHUHYT.

[Tpu npoBeieHMK MMCHMEHHOTO K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pesynbrat ycTHOTO (MMCHMEHHOT0 ) 9K3aMEHa BBIPAYKACTCsI OIICHKAMU:

Ouenka «comauunon—om 91 0o 100 6a1106 — TEOPETUUECKOE COACPIKAHUE Kypca
OCBOEHO IOJIHOCTBIO, 0€3 MPOOEIIOB, HEOOXOAUMBIE MPAKTUIECKUE HABBIKK pa0OTHI C
OCBOEHHBIM MatepraioM copMUpoBaHbl. Bee npemycMoTpeHHbIE TporpamMMoi 00ydeHust
y4ueOHBbI€ 3a/IaHUs BBITIOJTHEHBI, KAUECTBO UX BBIIOJIHEHHUS OLIEHEHO YMCIIOM 0aJlioB,
OIM3KMM K MakcuMasibHOMY. Ha sk3ameHe CTyIeHT IEeMOHCTpUpYeT ITyOOKHE 3HaHHS
TPEyCMOTPEHHOTO IPOrPaMMOi MaTepraia, yMeeT YeTKO, JAKOHMIHO U JIOTUIECKH
MIOCIIeIOBATENILHO OTBEYATh Ha IIOCTABJICHHBIE BOIIPOCHI.

Ouenka «xopouwio» —om 81 00 90 6a1106 — TEOPETUUECKOE COAECPKAHUE Kypca
OCBOEHO, HEOOXOIMMbIE MPAKTUYECKUE HABBIKK PA00THI CHOPMHUPOBAHBIL, BHITOJIHEHHBIE
y4eOHbIe 3a/IaHKs COZIepIKaT He3HAYNTebHbIE OIMOKU. Ha sk3aMene cTyaeHT
JIEMOHCTPHUPYET TBEP/IOE 3HAHKSI OCHOBHOTO (TIPOTPaMMHOTI'0) MaTepraia, yMeeT YETKO,
IPaMOTHO, 0€3 CyIIECTBEHHBIX HETOUYHOCTEN OTBEYATh HA IOCTABJICHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvhoy — om 61 0o 80 6anioe — TeOpeTUIECKOE
coJiep)KaHHe Kypca OCBOCHO HE IMOJHOCTHI0, HEOOXOIUMBIC MPAKTUYSCKUE HABBIKU
paboThl cPpOpMHPOBAHBI YACTHYHO, BHITIOJTHEHHBIC ydeOHBIC 3aJaHUs COACp)KaT
rpyosie ommOku. Ha sx3amMeHe cTyAeHT 1eMOHCTPUPYET 3HAHUE TOIHKO OCHOBHOTO
MaTepHuaia, OTBETBl COJEPKaT HETOYHOCTH, CIa00 apryMEHTHUPOBAHbI, HapyIICHA
MOCJICTIOBATEILHOCTh M3JI0KEHUS MaTepraia

Ouenka «neyoosenemeopumenvrno» — om 36 00 60 6a1106 — TEOPETUUECKOE
CoJiepKaHue Kypca He OCBOCHO, HEOOXOAUMBIE MPAKTUYECKUE HABBIKH PAOOTHI HE
c(hOpMHPOBaHbI, BHIMOJIHEHHbIE YU€OHbIE 3aJJaHUsI COIEPKAT TPyObIe OLINOKH,
JIOTIOJTHUTEIbHAS CAaMOCTOATEIbHAs paboTa Ha/l MaTepPHaioM Kypca He TIPUBEAET K
CYIIECTBEHHOMY IMOBBIIICHNIO KaueCTBAa BHIMOIHEHUS yueOHbIX 3adanuii. Ha
9K3aMEHE CTYJIEHT IEMOHCTPUPYET HE3HAHUE 3HAUUTEIBHON YacTHU MPOrPaMMHOTO
MaTepuaia, CyleCTBEHHbIE OIINOKY B OTBETaX Ha BOIPOCHI, HEYyMEHUE
OpPUEHTHUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHATUN JUCIUTUIUHBI



8. MaTepua/ibHO-TEXHHYECKOe o0ecneyeHue IUCHMIIIMHbI

MunumaneHo — HeoOxomaumbld  Juisi peanmzanuu - OINOII  mepeuenb
MaTepHalIbHO-TEXHUYECKOTO 00ecleueHrs BKIOYaeT B ce0s: JIEKIMOHHBIC
aynutopun  (0OOpPYIOBaHHBIE  BUICOMPOCKIIMOHHBIM  OOOPYJOBaHUEM  JIS
MPE3EHTAIUN, CPEACTBAMHU 3BYKOBOCITPOU3BEICHHUS, SKPAHOM U UMEIOIINE BBHIXOT B
ceth VHTEpHET), MOMEMIECHUS ISl TPOBEACHUS CEMHHAPCKUX W TPAKTUICCKUX
3aHATUN (00OpynOBaHHBIE yueOHOW MeOENbl0), KOMIBIOTEPHBIE KIAcChl U Ap. (8
coomeemcmeuu ¢ OI'OC, yueonvim naanom u cnpasxku MTO).

Jlis  camMocCTOSITENbHOM paboThl CTYAEHTOB mo auciuruimHe «CTpoeHue
BEII[ECTBa» MOTYT OBITh HCIIOJIH30BaHBI KOMITBIOTEPHBIE KIIACCHI, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHUS K cetu «HTepHeT» U
JIOCTYTIOM B JJICKTPOHHYIO MH(MOpPMAIMOHHO- oOpa3oBarenbHyto cpeny KbI'Y u
anexkTpoHHO—OnOInoTeunsie cucteMbl «Y HUBEPCUTETCKASA BUBJIMOTEKA
OHJIAMH», DBC «KoncymnbranT crynenta», DbC « AiRlInIpoyke.

[Ipu npoBeneHUM 3aHATHI JIEKIMOHHOTO THIIA, CEMHUHAPCKUX 3aHSATHI
UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE Obecnedenue:

— [Iponyxtet Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moanucka (Open Value Subscription);

- AnTtuBHpycHOe Tiporpammuoe obOecrneueHne Kaspersky Endpoint
Security Crannaptasiii Russian Edition;

— AltLinux (AnxsT O6pa3oBanue 8);

C80000HO pACnPOCMpaHsemble NPOSPaAMMbL:

— Academic MarthCAD License - MareMarnueckoe MpOrpaMMHOE
obecrieueHre, KOTOPOE TO3BOJISIET BBIMOJHATh, AHAIM3UPOBATH BaKHEHIIIHE
WHXCHEPHBIC PacueThl 1 OOMEHUBATHCS IMHU;

— WinZip nyist Windows - mporpamm i CKaThs M paCakoBKU (aiisios;

- Adobe Reader nins Windows — mporpamma st areanst PDF ¢aiinos;

Far Manager - KOHCONbHbIN (PaNNOBbIN MeHeaXep ANA OnepauUoHHbIX

cuctem cememctaa Microsoft Windows.




JInst CTYZIEHTOB C OTrpaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI CO3JaHBI
CHelHaIbHBIC YCIIOBUS ISl TOJy4YeHUs oOpa3oBaHUs. B Iensx IocTymHOCTH
NONYYCHHsT  BBICIIET0 00Opa3oBaHUs 1O  00pa3oBaTENbHBIM  MPOTPaMMaM
WHBAIMAAMA H JIMAMH C OTPAHWYCHHBIMH BO3MOXHOCTSIMH  3I0POBBS
YHUBEPCUTETOM 00€CTICeYNBACTCS:

1. AnprepHaTuBHas Bepcus OQUIMAIBHOrO caiita B ceth «MHTepHET» s
CIa00BUIAIINX;

2. JIns “HBANKMIOB C HAPYIICHUSIMU 3peHHUs (C1ab0BUIAIINE, CIICTIBIC)

- TIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO O0yJaronieMycs He0OX0IUMMYTO
OMOIIb, TyOJIUpOBaHUE BCIYX CIPAaBOYHOM MH(OPMALIUK O pacIIMCaHUHU YUEOHBIX
3aHSATUN; HAJMYME CPEACTB JJI YCWJIEHHS OCTATOYHOTO 3peHHusi, OpailieBckoi
KOMITBIOTEPHOM TEXHUKH, BUJICOYBEIIMUUTENEH, TPOrpaMM HEBU3YAJIBHOTO JOCTYIIA
K HMH(pOpMaLN{, TPOrpaMM-CUHTE3aTOPOB PEUYU U APYTUX TEXHUYECKUX CPENICTB
npueMa-nepenadn yueOHoi nHGOpMaIluu B TOCTYIHBIX (opMax AJis CTYJEHTOB C
HapyLIEHUSIMU 3PEHUS;

3.Jlns MHBANMIIOB M JIUII C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3I0POBBS 110
cyxy (ciadochplliaiiue, riayxXue):

4, IIJ'IH HHBAJIMAOB W JIMI C OI'PpaHUYCHHBIMHU BO3MOXHOCTAMU 310POBbA,

UMEIOIINX HAPYIIEHUS ONOPHO-ABUTaTEIFHOTO armapara, CO3JaHbl MaTepHaIbHO-
TEXHUYECKHE YCIOBHS O00ECIeunBalonIfe BO3MOKHOCTh OECHPENsITCTBEHHOTO
A0CTymna o0yJaroImuxcsi B y4eOHbIe MOMEUICHUS, OOBEKTY MUTAaHHS, TYaJICTHBIE U
Apyrue TOMEUICHUS YHUBEPCUTETa, a TakKe NpeObIBaHUS B YKa3aHHBIX
NOMEIIEHHUAX (HAIWYHE PACHIMPEHHBIX JIBEPHBIX MPOEMOB, MOPYYHEW U IPYTHX
IPUCTIOCOOIICHHIA).



OOyuaroiyecs U3 4Kclia JIMIl C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
oOecrieueHbl  AJIEKTPOHHBIMU  00pa3oBaTeNbHBIMU  pecypcamMu B (opMax,
aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 310POBbSI.



Ipuioxkenue 1

JIucT u3MeHeHuil (10MOJTHEHN)

B pabouelt mporpaMMe JTUCHUIUTMHBI « AHATUTHYEeCKas XuMusi 1 DXMA»

1o HanpasiaeHuto moarotoBku 18.03.01 Xumuueckas texnonorus (TexHomorus u

nepepadoTKa MOJTUMEPOB)

Ha 2019-2020 y4eOHBIM o

n/n

DJieMeHT ( IIyHKT)

PIL

IlepeyeHb BHOCMMBIX
U3MEeHeHU i (0MOJTHeHHU )

[Mpumeuyanue

OO6cyxaeHa 1 peKoOMEHJ0BaHa Ha 3aceTannu Kadeapbl HEOPTaHNIECKOU 1

(bU3NISCKON XUMHUHU

poTOKOJI No

3aBenyromuii kadeapoi

OT «

» 2018 .

X.b. Kymxos




IIpuioxkenue 2

Pacnpenesienue 6a/1710B TeKyIIEro M pyoe;KHOTr0 KOHTPOJIA

Ao Cymma 6annoe
n/ Buo konmpons Obwiasn -2 3-2
n 1-a mouka
cymma mouka mouka
1 Ilocewenue 3anamuii 0010 00 3 0. 00 30. 00 40.
oannos
2 Tekywiuii Konmpop: 0030 00100.| o00106.| 0010 o.
oannoe
Omeem na npaxmuueckux | om0 00l8| om00o6| om0Ooo 6| om0 oo6b
3AHAMUAX 0. 0. 0. 0.
Buvinonnenue
CAMOCHOAME/IbLHBIX
3a0anuil (pewienue 3aoau,
Hanucanue pegepamoe, om0 | om0oo4|om0Ooo4 | om0 oo
00K1a0, rcce ) 001206. 0.0 406
Pybescuvtit Konmpo.ip 0030 00100.| 00106.| 0010 ao.
oannoe
1 TectupoBaHue ot 0- 10 96. or0- 10| ot 0-mg0| ot0- 10
30. 36. 36.
KOJUIOKBHUYM orO0mo| or0mo7| orOmo7| or0mo7
216. 0. 0. 0.
Hmozo cymma mexkywiezo u
0
PYOECHO0 KONMPOTA 00| 00236 00236 00246
700ann06
OIleHKAa
«YIOBJIETBOPUTEIHHOY
HEC MCHEE | HE MEHee | He MCHEe | He MCHee
36 0. 12 6. 126 126




OILICHKA «X0pouI0»

menee 70 0.

(51-69 6.) | menee 23 6 | menee 23 MEHEe
) 246
OIIEHKA «OTJIMIHO)»
HE MCHEE | HE MEHee | He MeHee | He MCHee
70 ©. 23 0. 230 240




