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I.He.]'lb H 3ada4Yu O0CBOCHMA NHCIHUILJINHBI

CO3JIaTh TCOPETUUECKYIO 0a3y M HAYYHBIX OCHOB MPAKTUYECKOTO PUMEHCHHUS
pa3IMIHbIX AHATU THICCKHIX METOJIOB npu OCYIIIECTBIICHUH
poecCHOHATEHON TTOITOTOBKH;

c(opMHUPOBATH MIPEJICTABICHHS O XHMHKE-aHAJTUTHKE KakK O podeccruoHale,
UCTIONB3YIOIIEM Habop Pa3IMIHBIX METOJIOB aHaJIM3a 1
PYKOBOJCTBYIOIIUMCSI OOOONICHHBIMU 3HAHUSMH I10 XHMHHU, (PHU3UKE U
MaTeMaTHKe, W TOHATHS O CIEeIU(YUUSCKUX OCOOCHHOCTIX NPUMCHEHUS
PAKTHYECKON pabOThl aHAJTMUTUKOB B YCIOBHSIX MIPOU3BOICTBA, OCOOCHHO C
TOYKH 3pEHUS €€ BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

JIaTh TMPEACTABICHUE O TEOPETHUYECKUX OCHOBAX, METOJOJOTHH W
MPAKTHYECKOM BBIMOJITHCHUY aHATUTHICCKUX U3MEPEHH.

B pe3yabrare wudydeHusi 0a30BOM YACTH LUKJIA O0yYAKOLIMHCS

HOJIZKCH
3HATb.

pOJIb M MECTO XMMUYECKOTO aHajv3a U aHaJUTUYECKOW XUMHUU B CUCTEME
HayK, BJIaJIETh METPOJOTMYECKUMHU OCHOBaAMU aHAJIN3a,;

CYIIECTBO PEAKIMIA U MPOLIECCOB, UCIOJIb3YEMbIX B AaHAIUTUYECCKOW XUMHH,
MPUHINAIBI U O0JACTH HCIIOJIB30BAaHUS OCHOBHBIX METOJ0B XHMHUUYECKOTO
aHanu3a (XUMHYECKHX, (PU3UIECKUX );

TEOPHIO U MPAKTUKY (PUZMKO-XMMUIECKUX METOJIOB aHAJIN3a OPTaHUIECKUX
Y HEOPraHUYECKUX COCAUHEHUN;

OCOOCHHOCTH OOBEKTOB aHAJIM3a U BJIAJIETh METOI0JIOTHEHN BBIOOpa
METOJIOB aHaJIn3a, UMETh HaBBIKU WX TPUMEHECHHUSI.

2 MecTo nucuumiuebl B cTpykrype OIIOII BO

HucuumunHa "Aunamutuueckas xumuss u ®XMAy» B yuebHom mane 18.03.01
Xumudeckasi TexHoJiorusi BxoauT B baok 1 0a3oBoii wactu b 1. B.16 u
MpernojilaeTcs CTyACHTaM BTOpPOro Kypca B 3cemectpe. PabGowas mporpamma
coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanmsimu OI'OC BO wnampasnenus 18.03.01
XumMnuyeckasi TexHoJorus. VzydeHue AUCIUIUIMHBI Oa3WpyeTcss HA Marepuase,
MPETYCMOTPEHHOM MPOTPaMMOii IO 001IIel N HEOPTAaHUIECKON XUMHH.

N3yyenue Teopur M MPaKTUKHU aHAIM3a HEOPTaHUYECKUX OOBEKTOB OCHOBAHO Ha

MaTepHuayie KypcoB OOIIeH n HEOPTaHUYECKONW XUMUH.

3.TpeGoBaHus K pe3yJbTaTaM OCBOEHHS TMCUUILTHHBI
[Ipotiecc m3ydeHus: MUCHIUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE DJIEMEHTOB

cienyromux komnereHuui B coorsercteuu ¢ ®I'OC BO:



Ob6menpogdeccnoHaIbLHBIX KOMIIETEHIIUN:
OIIK-5 - Cnoco0eH OcCymIecTBISATh IKCIEPUMEHTATbHBIE MCCIEAOBAHUS U

UCIIBITAaHUS. 0 33JlaHHOW METOJIMKE, MPOBOJIUTH HAOJIOIEHUS U U3MEPEHHS C
y4eToM TpeOOBaHMUM TEXHUKU O€30MacHOCTH, 00padaThiBaTh U UHTEPIPETUPOBATH

AKCIIEPUMEHTAIIBHBIC TaHHBIC
HNHaukaTopbl 10CTHKEHUM:

OIIK-5.1 — CnocobeH NpoBOAUTH 3KCHEPUMEHTANbHBIE HCCIEAOBAHUS U

HUCIIBITAaHUA 110 BaHaHHOﬁ MCTOJHUKC

OIIK-53 - Cnocoben  oOpabarbiBaTh U HMHTEPIPETHPOBATH

9KCIICPUMCHTAJIbHBIC TaHHBIC

B pe3ynbpTare 0oCBOCHUS TUCITUILIMHBI O0yJarONTHNACS JOJIKEH:
1. 3HaTh:

" [ICNU W 33JIa9M aHATUTHUYECKON XUMUH, XHMHUECKOTO aHAIN3a; IIyTH U
CIIOCOOBI UX PEIICHUS;

®  pOJIb M 3HAYCHUE METOJIOB AHAJIUTUYECKOW XUMHUH B IIPAKTUYECKON
JIEATEIIbHOCTU;0CHOBHBIE Pa3/1e€JIbl aHAUTUTUYECKON XUMHUH,
XUMHYECKOTO aHAJIN3a;

® OCHOBHBIC ITOHATHS AHATUTUYECKON XUMHH, aHATUTUYECKUE PEATCHTHI,

® OCHOBHBIC 3Talbl Pa3BUTHS AHATTUTUYECKOU XUMHUH, €€ COBPEMEHHOE
COCTOSIHUE;

"  CBS3b AQHAJUTHYECKUX CBOMCTB COCAUHEHHUM C MOJIOKEHUEM
COCTaBJISIFOIIMX UX AJIEMEHTOB B MEPUOINYECKON CUCTEME SJIEMEHTOB
J..Menneneena;

" [PUMEHEHUE OCHOBHBIX MOJIOKEHUN TE€OPUU PACTBOPOB, YUCHUS O
XUMHUYECKOM PaBHOBECHUM, XUMUUECKON KHHETUKE, KaTallu3e, aIcopoIuu B
QHAJIMTUYECKOM XHMHUHU,

" [PUHIUNBI KAYECTBEHHOTO aHAJIN3a HEOPraHUYECKUX U OPTAHUYECKUX
BEIIIECTB;

®  OCHOBBI METOJIOB BBIJICTICHUS, Pa3CICHUS, KOHIICHTPUPOBAHUS BEIIECTB;

"  OCHOBHI M HCTIOJIb30BAaHUE COBPEMEHHBIX XUMUUYSCKUX, (PU3NUECCKUX H
(U3UKO-XUMUUYECKHUX METOJO0B B KQUECTBEHHOM U KOJIMYECTBEHHOM
aHaJIN3e;

® OCHOBBI MATEMATUYECKOW CTATUCTUKHU ITPUMEHUTEIIBHO K OLICHKE
MPABWIBHOCTH U BOCIIPOU3BOAMMOCTH PE3YIbTATOB KOJIMUYECTBEHHOTO
aHaIu3a;

® OCHOBHBIC JJUTEPATYPHBIC UICTOYHUKH U CITPABOYHYIO JINTEPATYPY IO
AHAJIUTUYECKON XUMMHU.

2. YMeTh:
" CaMOCTOATEIHHO paboTaTh ¢ Y4COHOM M CIIPABOYHOM JINTEPATypOil IO



AHAJIMTUYECKON XMMUH;

O0TOMpaTh CPEIHION MPOOY, COCTABIIATH CXEMY aHAIHN3a, TIPOBOAUTH
KaueCTBCHHBIN M KOJIUYSCTBECHHBIN aHAIN3 BEIICCTRA;

BBITIOJIHATH UCXOHBIE BBIUYMCIICHUS, UTOTOBBIC PACUETHI C UCIIOJIb30BAHUEM
CTaTUCTHUYECKOW 00pabOTKU PE3yIbTATOB aHAIN3A,

M0JIb30BATHCSI MEPHOM MOCYI0M, aHAIUTUYECKUMHU BECAMU;

TOTOBUTH Y CTAHAAPTU30BATHh PACTBOPHI AHAIMTUYECKUX PEATCHTOB;
paboTaTh C OCHOBHBIMHU THUIIAMH ITPUOOPOB, UCIIOIB3YEMbIX B aHAIIN3E
(poTodIEKTPOKOTIOPUMETPHI, CIIEKTpohoTOMETphI, pH — MeTpHI,
nossiporpadbl, YCTAaHOBKHU JJIsl KYJIOHOMETPUUECKOTO TUTPOBAHUS U AP.);
COCTaBJISATh OTYETHI O MPOBEJICHHOW aHAIUTUYECKOMN paboTe;
aHAJM3UPOBATh PA3IMYHBIC 00BEKTHI HEOPTaHUYECKOTO M OPTaHUYECKOTO
MIPOUCXOXKICHUS

3. Biaajgernb

TEOPETUUCCKUMHU U METPOJIOTUUYCCKUMHU OCHOBAMH aHAJIMTHYECKON XUMHUH;
TEXHUKOM SKCIIEPUMEHTAIBHOM pabOThl B aHAJTUTHYECKHUX JTA00PaATOPUSIX;
paboTOol ¢ AUTEPATYPON MO aHATUTHYECKOU XUMUM;

OMBITOM 00PabOTKH U 0000IIEHUS MaTepHralia U MOUCKA HOBBIX
AKCIIEPUMEHTAILHBIX U TEOPETUYECKHUX PE3yJIbTATOB.

4. CTpykKTypa u cojepkaHue TUCHUIINHBI « XMMHUS KOOPAUHANMOHHBIX

coeIMHEeHUI»

nepevyenb OUueHo4YHblX cpe()cme U KOHmpoaupyembsblx Komnemenyuu

Tabnuya 1. Cooeporcanue oucyuniuHvl

No Haumenosarnu Cooeporcanue Kon Dopm
e pasoena/membl KOHTPOJI bl
pasoena/mem npyemMon mexKyw
bl KOMIIETe e2o

HIM (| | xoump

ee o4
YacTH)

1 XuMuueckoe | AHaJUTHYECKas OI1K-5.1 VO, KP,
paBHOBecue B | XUMUSA KaK OITK-5.3 N3,
TOMOTEHHBIX | Hay4Has JUCLHUIUIMHA. KOJUIOKBH
cucreMax XHWMHUYECKOE PAaBHOBE- ym 1

cue. Heoprannueckuii
Ka4yeCTBEHHBIA aHaIN3
KucnotHo-oCHOBHOE

paBHOBeCHE




XUMHUYECKOE OITK-5.1 VO, KP,

XHWMHUYECKOE | paBHOBECHE B OIK-5.3 TECTUPOBA

PAaBHOBECHE B | TE€TEPOTCHHBIX H He,

reTeporeHHsl | cucremax. PaBHoBecus nas,

X CHCTEMax B CUCTEME PacTBOP- KOJIJIOKBHY
OCaJIoOK. M
Heoprannueckuii
KaueCTBCHHBIN aHAIN3.

Meroasl pasnencHus
Y KOHLICHTPUPOBAHUS
BBenenue B OI1K-5.1 VO, KP,

BBenenue B KOJIMYECTBEHHBIN OITK-5.3 TECTUPOBA

KOJIWYECTBEH | aHam3. OCHOBHBIC H He,

HBbIM QHAJIU3. | DTAIlbl U TPUHIIUIIBI N3,
aHaju3a. KOJIJIOKBUY

M
[IpoGooT6op 1 OIIK-
IPOOOIOIrOTOBKA 51
Mertponoruueckue OI1K-5.3
OCHOBEI
KOJIMYECTBEHHOT'O

aHajim3a




Teopernueck
Y€ OCHOBBI
rpaBUMETPUY
€CKOro
aHanm3a

CyuiHocTb
TPaBUMETPUIECKOTO
aHaJIM3a.
Knaccudukarnms
METOJI0B IPaBUMETPHH:
METOJbI OTTOHKHU,
METOJBI OCAXKICHHS.
YcnoBus v npasuia
AHATMTHYECKOTO
ocaxaenus. [lomydyenue
aMOp(HBIX U
KPUCTALTAYECKUX
ocankoB. TpeboBaHus,
MPEIBABISIEMBIC K
OCaXkJaeMoOM, BECOBOU
dbopmaM, ocaauTENIo.
Breruucnenus B
rpaBUMETPUH.
TouHOCTh aHANIM3A.
[Ipumepsr
MPaKTUYECKOTO
VICTIOJIb30BaHMUS.

OIIK-
5.1
OIIK-5.3;

TCCTUPOBAH
nuc.

Tutpumerpuu
ec

KHE METObI
aHanms3a

BBenenune B

TUTPUMETPUUECKHUE
METObI aHAINU3a
Meton KHUCJIOTHO-
OCHOBHOT'O TUTPOBAHUS
MeTos1 OKHUCIMTEIbHO-
BOCCTAaHOBHUTEIBHOTO
TUTPOBAHMUS

MeTton ocaguTeILHOTO
TUTPOBAHUS

Meton
KOMJIEKCOMETPHUUYECKOTO

OIIK-
5.1
OIIK-
53

YO, KP,
TECTUPOBaH
ue,

W13,

KOJUIOKBUYM

5

TATPOBAHUS




6 Onekrpoxumu | [lorenunomerpuueckuid | QITK- TECTUPOBAH
4ec METOJ] aHAIU3a 5.1 ue,
ke Meroasl | Kynonomerpuueckuit OIlK- nas,
aHaam3a METO/I aHalln3a 53 KOJUIOKBUYM
AMIIEpOMETPUYECKUI
METO/] aHaIn3a
7 Ontnueckne | MonekynsipHas OIIK- TECTUPOBAH
METObI abcopOIMoHHAas 51 ue,
aHagms3a CIIEKTPOCKOIIUS OITK- N3,
ATOMHO- 513 KOJUIOKBUYM
a0COpOLIMOHHBIN METO/
MeToa PMHUCCHOHHOM
CIIEKTPOMETPHH
IJIAMEHHU.

Tabruya 2. Odbwas mpyooemkocms OUCYUNTUHBL COCMABAem 5 3a4emHbIX

eounuy (180 uacos)
Bun pabotsi Tpy10eMKOCTh, 4HacOB
3 cemectp | Beero
OO0masi Tpy10eMKOCTh 180 180
KonrakTHas padora: 68 68
JHexyuu (J1) 17 17
Ipaxmuuecxue 3ausamus (113) 17 17
Jlabopamophwvie pabomut (JIP) 34 34
CamocrosiTesibHas padora: 85 85
[logrotoBka ¥ NOPOXOXKIAEHUE  MIPOMEKYTOUYHOMN 27 27
aTTecTalluu
Bua npoMe:KyTo4HOM aTTeCTAllUU 9K3aMCH
Tabnuya 3. Jlexyuonnvie 3ansamus
Kon-Bo Popmsbl
Ne Turne! teknun 4acoB KOHTPOJIA
yCIEBAEMOCTH




1 | XuMuuyeckoe paBHOBECHE B TOMOTE€HHBIX 4 KomnokBuymbsi;

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

3 | BBexnenne 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: CYIIITHOCTh 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

KoMriuiekcoHoMeTpruuecKuil 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.

[Ipunnuns! Xxpomarorpagudeckoro pasaenenus Beuiects. Kiaccugpukanus
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/IOHEU'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 01HMX MaIOpPaCTBOPUMBIX COEIMHEHUH B Ipyrue. PacTBOpuMOCTh — OCHOBaA
ApoOHOro ocaxaeHus. YcioBue oOpa3oBaHUs oOcajaka. BiusHue KoaudecTBa
0CaJUTEIIA Ha TIOJHOTY OCaXKICHUS.

Bydephsbie pacTBops! B aHamuTHYeCKON XuMuK. Mexanusm neiictsus. Pacuer pH n
pUroToBIIeHHE OY(EpHBIX PacTBOPOB (Ha MpUMeEpe IIeI04YHOoI OydepHoit cMmecH).

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 J1abOpaTOPHBIX pabOT CO CTYACHTAMU
MIPOBOJUTCS Ciemyromas pabora:




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

BBITIOJTHCHUE CTY/ICHTAMH WHIUBUTyJIBHBIX 3aaHUH 110 BCEM U3y9aeMbIM TEMaM,
C MOCJEIyIOIIeH MPOBEPKOI 1 00CYKIECHUEM C MPEToaBaTesIeM BhITIOIHEHHOTO
3a/laHus ;

MOJIFOTOBKA U c/1aya KOJJIOKBUYMOB IO BCEM M3Y4aeMbIM TeMaM

BBITIOJIHEHNE CTYJEHTaMU 3TECTOBBIX 3aJaHUM B 3 €M CEMECTPE

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

JIeKYUU, KOHCYIbMayuu, CeMUuHapvl, NPAKmuyecKue 3aHamus, 1aoopamophovle
paoomoul, KOHMPOIbHBIE PAOOMBL, KOIOKEUYMbL, CAMOCMOAMENbHbIE Padombl,
HAYYHO-UCCNIe008amenbCKas paboma, NPAaKmuku, Kypcogoe NpoeKmuposanue
(kypcosas paboma). Beicuiee yuebHOe 3a8e0eHue Moxdcem YCmManasiueams opyaue
BUObI YUEOHBIX 3AHAMUI.

5. OneHOYHBbIE MATEPHAJIBI IJIl TEKYIIEr0 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, KOHTPOJbHBIE pa0OTHI(CUCTEMATUYHOCTD,
HEINOCPEICTBEHHO KOPPEIUPYIOLIascs C TpeOOBaHWEM IOCTOSTHHOTO U
HEIMPEPHIBHOIO MOHUTOPUHIA Ka4yeCTBa 00yUEeHUS, @ TAKKE BO3MOKHOCTh
OAITEHO-PEUTUHTOBOM OIICHKHU YCIIEBAEMOCTH CTYICHTA).

IIpome:kyTOYHAs aTTECTALMA: DK3aAMEH

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

5.2. Buabl KOHTPO.JIsI IO c1i0co0y GopMHUPyeMbIX KOMIIETEHIIUI (AKTUBHbIE
TeXHOJIOTHH 00y4eHHU)

Tekyias aTrectanus CTYJ€HTOB IPOU3BOJUTCA B IUCKPETHBIC BPEMEHHbIE
WHTEPBAJIBI JJIEKTOPOM U MIPErno1aBaTesieM (SMu), BEAYIUMHA JTaO0paTOPHbIE
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 CmyOeHma
(aKKYpamuocmo, UCHOJIHUMENbHOCMb, UHUYUAMUBHOCb) — paboma y
00CKU, CB0EBPEMEHHASL COAYA MeCmo8, OMYemos K 1a00pamopHbim
pabomam u NUCbMEHHbIX OOMAUHUX 3A0AHUII.

Pybescnaa ammecmauusn cmyoenmos npou3o0Umcsi no OKOHUAHUU MOOYJISL 8
caedyrowux gopmax:

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

Ilpomesrrcymounslit KOHmMpPObL NO Pe3yIbMAMAM CEMECMPAM NO OUCYUNTIUHE
npoxooum 8 popme NUCbMEHHO20 IK3AMEHA (8KII0Yaem 6 cebsi omeem Ha
meopemuyecKkue 60NPoCsl U peuieHue 3a0ay) 1oo 8 COuemanuy pasiuyHslx opm
(KOMNBIOMEPHO20 MECMUPOBAHUS, peuleHus 3a0ay U np.)

YcrHblii onpoc (1TO3BOJISET OLIEHUTh 3HAHUS M KPYT030p CTY/ICHTa, YMEHHE
JIOTUYECKHU MTOCTPOUTH OTBET, BIAJEHUE MOHOJIOTUYECKON PEYbIO U UHBIE
KOMMYHUKATUBHBIEC HABBIKHU, 00J1aJ1a€T OOJIBIIIMMHU BO3MOXKHOCTSIMU
BOCIIUTATEILHOTO BO3/ICUCTBUSI MPETIOIaBATEINS).

IucsMeHHbIE PadOThI (FKOHOMUS BPEMEHH TPEToAaBaTes; BO3MOXKHOCTh
MIOCTaBHUTh BCEX CTYJACHTOB B OJMHAKOBBIC YCIOBHUS, O0BEKTHBHO OIICHUTD
OTBETHI IIPH OTCYTCTBUH ITOMOIIIM MPETIOIaBaTes, TIPOBEPHUTH
000CHOBAHHOCTH OIICHKH; CYyObEKTUBHOCTH MPH OIIEHKE MOATOTOBKHU
CTYJICHTA).

KoHTpoJb ¢ MOMOIIBIO TEXHUYECKUX CPEICTB U HH(POPMAITHOHHBIX
cucTeM (ONEpaTUBHOE MOTyYeHUE OOBEKTUBHOM HHPOpMaIuu 00 YCBOSHUHU
CTyJICHTaMU KOHTPOJIMPYEMOTr0 MaTepuasa, BO3MOXKHOCTb JIETaIbHO U
NepCcOHUUITMPOBAHO NPEACTABUTH 3Ty HH(POPMAITHIO MPETIOaBaATENIO,
dbopMUpOBaHUS ¥ HAKOIIJICHUS UHTETPAJIbHBIX (PEUTHUHTOBBIX ) OILICHOK
JOCTH)KCHHUH CTYACHTOB 10 BCEM MOJYJISIM JUCIUTUIHHBI, IPUBUTHEC
MPAKTUYECKUX YMEHHUM U HAaBBIKOB PabOTHI ¢ MH(GOPMAITMOHHBIMU PeCypcaM H
CpeIICTBaMH, BO3MOKHOCTh CAMOKOHTPOJISI U MOTHBAIIUU CTYICHTOB B
MPOIIECCE CAMOCTOSITEIbHON PabOThI);

Jle10BbIE U poJieBbIe UTPHI (C 1IeNBbI0 GOPMHUPOBAHUS U PA3BUTHUS
npo¢heCCUOHANIBHBIX HABBHIKOB)

Bcerpeun ¢ nmpeacraBuTesMH 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
oOydJaromerocss 1Mo JAUCIUIUINHE «YTIpaBjeHUe puckamMu (DMHAHCOBBIX aKTHBOBY.
Pa3BEpHYTHIIT OTBET CTyIEHTAa JIOJDKEH MPENCTaBIATh COOON CBS3HOE, JTIOTUYECKH
MOCJIEA0BAaTEILHOE COOOIICHUE HA 3aJlaHHYI0 TEMY, IOKa3blBaTh €r0 YMEHHE
MIPUMEHATH ONIPEACITICHHUS.

B pe3ynbmame ycmnozo onpoca 3nanus, o0yuarouezocsa 0UeHu8aromcsa no
caeoywuienl wKaie:

3 banna, CTaBUTCA, €CIIH O0YHAIOIIUIACS:

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

2) oOHapyXuBaeT IOHUMaHUE MaTepualia, MOXeT 000CHOBAaTh CBOU
CYXXJICHUS, MPUMEHUTD 3HAHUS Ha TIPAKTUKE, MPUBECTH HEOOXOIUMBIC
IPUMEPHI HE TOJBKO 0 YICOHHUKY, HO U CAMOCTOSATEIHLHO
COCTAaBJIEHHBIE;

3) wm3maraeT Matepua MoCIeI0BaTeILHO U TPABUIILHO C TOUKH 3PCHHUS
HOPM JIUTEPATYPHOTO SI3bIKA.

2 6anna, CTaBUTCS, €CJIM O0YyYArOUIUNACS Ta€T OTBET, YOBIECTBOPSIOIINI

TEM K€ TpeOOBaHUSIM, UTO U Jis Oamia «1», Ho gomyckaet 1-2 omuoKu, KOTOphIe
caM e UCIIPAaBIISIET, U 1-2 HeAOUETa B MOCIEI0BATEIBHOCTH U SI3IKOBOM
o(OpPMIICHUH U3JIaraeMoro.

1 6ann, ctaBUTCA, €CM 00yYaIOIMIUKCS OOHAPYKUBAET 3HAHNE M IOHUMAaHNE
OCHOBHBIX IOJI0KECHUN JaHHON TEMBI, HO:

1) wm3naraet Marepuas HETMOJIHO U IOMYCKAaeT HETOYHOCTHU B ONPEICTICHUN
TIOHSITHI;

2) HE yMeeT JOCTATOYHO IIyOOKO U JI0Ka3aTeJIbHO 000CHOBATh CBOU
CY’KIIEHUS U TTPUBECTU CBOU MPUMEPHL;

3) wu3naraet MatepHuall HemoCIeI0BaTENIbHO U AOMYCKAET OMIMOKU B
S3BIKOBOM O(DOPMIIEHUU U3J1araeMoro.

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

YacTH COOTBETCTBYIOIIETO pa3/iesia M3y4aeMoro MaTepuaa, JOIMyCKaeT OIHOKHU B
hopMyITUpOBKE.



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

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

«omauunoy (3 6anna) - oOyyaromuiics rMokasan rryOoKre 3HaHHs MaTepuana
10 IOCTaBJIEHHBIM BOIIPOCAM, TPAMOTHO, JIOTHYHO €0 U3J1araeT, CTpyKTypUpOBall U
Je-Taau3upoBall HHGOpMaIuio, u3beras MpocToro MOBTOPEHHs] MHPOpMALUHU U3
TEeKCTa, HH(OpMalus MpeA-CTaBieHa B mnepepadoranHoM Buje. CBOOOAHO
UCIIOJIb3yEeT HEOOX0AUMBbIE (POPMYJIBI IPHU PELICHUH 33/1aY;

«xopoutoy (2 Gamnna) - o0ydaronuics TBEPIO 3HAET MaTepual, TpaMOTHO €ro
U3JIaraeT, He JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHN B IIPOLIecce PelIeHus 3a1a4;

«yoosremeopumenvioy (106an) - 00y-yaromMiics UMeeT 3HAaHUS OCHOBHOI'O
MaTepuaja 1o IMOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWII €ro JIeTajei, JOImycKaeT
OTJICJIbHBIC HETOYHOCTH MPH PEIICHUH 33]1aY;

«Heyooesemeopumebhoy (MeHee 1 0amnoB) — oOydaromMiics TOMyCKaeT
rpyObie OIMMOKHN B OTBETE HA MOCTABJICHHBIE BOMPOCHI U TIPH PEIICHUU 33124

Kpumepuu oyenku evtnoinenusn 1a00pamopHvix paoom:

«omauynoy (4 Oayuia) CTaBUTCSA, €CJIM BBIMIOJHEHbI BCe TpeOOBaHUS K
HalmMcaHuio U 3ammTe pedepara: oOo3HaueHa mnpoOiemMa U OOOCHOBaHa €&
aKTyalbHOCTh, CJENlaH KpaTKUW aHalW3 pPa3IMYHBIX TOYEK 3peHUs Ha
paccmaTpuBaeMyr0 MpoOJeMy UM JIOTUYHO U3JI0KEHa COOCTBEHHAs TO3MITHS,
c(OpMyIUPOBAaHbl BBIBOJBI, TE€Ma pACKpbITa TIOJHOCTBHIO, BBIIAEPXKaH O0OBEM,
co0TI0/1IeHbI TPEOOBaHUS K BHEIIHEMY O(OPMIICHUIO, JaHbI TPaBUIIbHBIE OTBETHI HA
JIOTIOJIHUTENbHBIE BOMPOCHl. OOydaromuics MpOsSBUI HMHHUIMATHUBY, TBOPYECKHI
MOJIXO0Jl, CIOCOOHOCTh K BBIMOJHEHUIO CJIOXHBIX 3aJaHUM, OpraHu3allOHHbIC
cnocobHocTr. OTMeYaeTrcs CIOCOOHOCTh K  MyONMYHONH  KOMMYHHUKAIIWU.
JlokyMeHTaIus mpeacTaBieHa B cpok. [omHOCThIO ohopmileHa B COOTBETCTBHUH C
TpeOOBaHUSIMU



«xopouwoy (36a1a) — BEIIOJTHEHBI OCHOBHBIE TpeOOBaHUsI K pedepary u ero
3alTUTe BBITIOJHEHBI, HO MPH 3TOM JOMYIIEHbI HEA0YETH. 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. OOydYaromuics JOCTATOYHO IMOJHO, HO 0€3 MHUIIMATHBBI 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 pedpeprupoBanuio. B yacTHOCTH, TeMa OCBEIICHA JIUIIb YACTUYHO;
JONYIIEeHbl (PAaKTUUECKHE OIIMOKU B COJACpPKaHMM pedepaTa WU MPU OTBETE HA
JOTIOJTHUTEIHHBIC BOITPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOA. O0yUJarOIIHACS
BBITIOJTHAJT OOJIBIIIYI0 YacTh BO3JIOKEHHOW Ha Hero paboTel. JlomymieHsl
CYIIECTBCHHBIC  OTCTyIUIeHHs. JlOKyMeHTamuss caaHa CcO  3HAYUTEIbHBIM
ono3nanuem (6oinee Heaenn). OTCYTCTBYIOT OTJEIbHBIE (PParMEeHTHI.

«Heyoosremeopumenvroy (MeHee 2 0alioB) — TeMa pedepara HE pacKphITa,
oOHapy>KHBaeTCsl CYIIECTBEHHOE HEMOHMMaHue MpooseMbl. OOydaromuiics He
BBITIOJTHWJI CBOM 3a7la4yd WM BBIIOJHWJI JIMIIb OTACNIbHBIE HECYIECTBEHHBIC
nopy4yeHus. JJokyMeHTanus He cllaHa.

Ouenounvle mamepuasnl 014 pyoexcHo2o Konmpoas. Pybesicuviii konmponw
OCYIIECTBIISICTCS MO 00JIee MJIM MEHEE CaMOCTOSATEIIBHBIM pa3jiellaM — y4eOHBIM
MOAYJISIM Kypca W TPOBOAMTCS IO OKOHYAHWW HM3YYCHHS Marepuajga MOIYJsS B
3apaHee YCTAaHOBICHHOE BpeMs. PyOexHBI KOHTPOJIb MPOBOIUTCS C IICIBIO
OTIpe/ICIICHNS KaueCTBa YCBOSHUS MaTepralia yaeOHOTO MOTYJIA B I1ejIoM. B Teuenue
CeMeCTpa MPOBOJAUTCS MPU MAKUX KOHMPOJIbHHIX MEPONPUAMUS NO ZPAPUKY.

B xagectBe (hopM pyOEKHOTO KOHTPOJIISI MOYKHO HCIIOJIB30BAaTh TECTHPOBAHHE
(MMCbMEHHOE UM KOMITBIOTEPHOE), MMPOBEACHNE KOJIOKBUYMAa WM KOHTPOJIBHBIX
pabot. BeimonHsiembie paboThl JOKHBI XPAaHUTHCS HA Kadeape TeUeHUH y4eOHOTro
rojia u 1no TpeGOBaHMIO MPEJOCTABIATLCSA B YTpaBlieHUE KOHTpOJA KauecTBa. Ha
pyOeXHbIE KOHTPOJBHBIE MEPONPHUSATHS PEKOMEHAYETCS BBIHOCUTH BECh
POrpaMMHBIN MaTepuai (Bce pa3iesibl) Mo AUCIUILINHE.

Kpumepuu cpopmuposanusa ouenok no Konmponvhuvim moukam (KOHmMpoivvle
padomul; KONN0KEUYM)



(7 6annoB) - cTaBUTCSA 3a pabOTY, BHIMOJHEHHYIO MTOJTHOCTHIO 0€3 OIINOO0K 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 HErpyOoil OomMOKH M OJHOrO HejoudeTa, He OoJiee Tpex
HemoueToB.  OOydaromuicss  JEMOHCTPUPYET 3HAHHUE  TEOPETHYECKOro U
MPaKTUYSCKOTO MaTephalia II0 TEeMe MpPaKTHUYeCKOW paboThl, JommycKas
HE3HAYUTEIbHbIC HETOUHOCTHU TIPH peIICHHUH 3aja4, pereHo 70% 3anay;

(3 6amna) — craBuTcs 3a paboTy, eciu OakandaBp MPAaBUILHO BBHITIOJHUI HE
MeHee 2/3 Bcel pabOThI WM JOMYCTHI He 0ojiee OJHOM IpyOoi OIIMOKU U JBYX
HEJI0YEeTOB, He Ooyiee OJHOU rpyOoOi M OJHOM HEerpyoOou ommbOku, He Oosee Tpex
HErpyObIX OMUOOK, 0OTHON HerpyOoii. OOydaromuiics 3aTpyIHIETCS C IPABUIBHON
OLICHKOM MPEI0KEHHOM 3a7]a4uM, 1A€T HEMOIHBIN OTBET, pemeHo 55% 3amau

(Menee 3 OanoB) — CTaBUTCA 3a pabOTy, €CIM YUCIIO ONIMOOK M HEA0UYETOB
MIPEBBICKIIO HOPMY JIJIsl OLIEHKH 3 WJIM MPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bcell padoThI.
OOyuaroiuiicst JaeT HEBEPHYIO OLIEHKY CUTYaluu, perieHo menee 50 % 3anad.

Kpumepuu ¢popmuposanun oyenok no mecmosvim 3a0aHuIM:

(3 6anna) — mosy4yaroT oOy4Jaromuecs ¢ MpaBUWJIbHBIM KOJIMYECTBOM OTBETOB
Ha TecToBbIe BONPOCHl. BeimonHeHo 100 % npenyioxkeHHbIX TECTOBBIX BONPOCOB;

(206anna) — mosy4aroT oOydYaromuecs: ¢ MpaBUWIbHBIM KOJUYECTBOM OTBETOB
Ha TecToBbIe BONpockl — 80 —99 % oT o6mero o6beMa 3aJaHHBIX TECTOBBIX
BOTIPOCOB;

(1 6anna) — moyy4yaroT oOy4Jaromuyecs ¢ MpaBUJIbHBIM KOJIMYECTBOM OTBETOB
Ha TecTtoBble Bompockl — 60 —79% ot ob6miero oobema 3aJaHHBIX TECTOBBIX
BOTIPOCOB;

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

Ouenounvie mamepuanvl 011 RNpPoOMeEIHCYMOYHOU ammecmayuu. [lenvio
NPOMENCYMOYHBIX ammecmayuyl 1O JUCUUIUIMHE SBJISETCS OLICHKAa KadyecTBa
OCBOEHUS JTUCHUILUIMHBI 00y4arOIUMHUCS.



[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 AUCITUTIIINHE B BUIC TIPOBEICHUS
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 0amwioB) — 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 6aniioB) — Moay4yarOT 00yUaroIIKecs, KOTOPbIE OTHOCUTEIIHHO
MOJIHO OPUEHTUPYIOTCS B Marepuaye, OTBEYalOT 0e3 3aTpyJHEHHM, JOMyCKaroT
HE3HAUUTEITFHOE KOJMYECTBO OmMOOK. OOydaromuiicss criocoOeH K BBIMOTHEHUIO
CJIOKHBIX 3aaHui. PaboTa BEINMONIHEHA MTOJIHOCTBIO, HO UMEIOTCSI HE 00jIee OTHOM
HerpyoOoi omuOKM M OJHOTO HeaoueTa, He Oosee Tpex HenodeToB. JlomyckaroTcs
HE3HAYUTEJbHBIE HETOUHOCTH IIPU PELICHNUH 3a1a4, pemeHo 70% 3anay;

«yooesnemeopumenvroy (12 6amioB) — MOJy4arOT 00yUaromuecs, y KOTOPbhIX
HEJIOCTAaTOYHO BBICOK YPOBEHb BIAJICHUS MaTepuasoM. B mpouecce oTBera Ha
HK3aMEHE JIONMYCKAITCs OMMOKM M 3aTPyJHEHHs] MpPU H3JI0KEHUU MaTepuana.
OOyuaroiuiics mpaBUIbLHO BBITIOJIHWI HE MeHee 2/3 Bceld paboThl MM JOMYCTUI HE
Oomnee oHOM Tpy0OO0H OMMOKY U ABYX HEJOUETOB, HE O0JIee OJHOM rpy0oil 1 OHOM
HerpyoOoii ommbOku, HEe Ooyiee TpexX HErpyoObIX OMMOOK, OJHON HErpyOoit.
OOyuaromuiics 3aTpyIHIETCS C PABUIIBHON OIIEHKOU MPEITIOKEHHON 3a71a4H, JaeT
HETMOJIHBIM OTBET, pemeHo 55% 3anady;

«Heyooesiemeopumenbho) (MeHee 12 6amioB) — moJiy4aroT oOydaroiuecs,
KOTOpBIC JOMYCKAIOT 3HAYMUTEIbHBbIE OIMMOKH. OOydarouuiicss MMeeT IHUIIb
HAYaJbHYIO CTENEHb OpUEHTAlMK B Marepuaine. B pabGoTte uucno omubok u
HEJI0YETOB MPEBBICHIIO HOPMY JUISI OLICHKH 3 WUJTH MPABIIBLHO BBIITOJIHEHO MeHee 2/3
Bceil paboThl. OOyyaromuiicss TaeT HEBEPHYIO OLIEHKY CHUTYyalllH, PELICHO 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 MPo0eIoB, HEOOXOAUMBbIE MPAKTHUECKUE 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 TITyOOKHEe 3HAHUS MPETyCMOTPEHHOIO MPOrPaMMOil MaTepuana,
yMeEeT YeTKO, JAKOHUYHO U JIOTUUECKH MOCJIeI0BaTEIbHO OTBEYATh Ha
MIOCTaBJICHHBIE BOMPOCHI.

Ouyenka «xopouto» —om 81 00 90 6an106 — TEOPETUUECKOE COJICPIKAHUE
Kypca OCBOEHO, HEOOXOIUMbIE MPAKTUYECKUE HABBIKUA PabO0ThI CPOPMUPOBAHBI,
BBITIOJIHEHHBIE YUeOHBIC 3aaHHs COJIEp)KaT He3HAYUTENbHbIE omnOku. Ha
9K3aMeHE CTYJEHT IEMOHCTPUPYET TBEPIO€ 3HAHUS OCHOBHOTO (TIPOrPaMMHOTO)
MaTepuana, yMeeT 4eTKO, TpPaMOTHO, 0e3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh
Ha TIOCTABJICHHBIC BOTIPOCHI.

Ouenka «yooenemeopumenvho» — om 61 0o 80 6ani0é — TeOPETUIECKOE
coJiep kKaHUe Kypca OCBOCHO HE TOJIHOCTBIO, HEOOXOIUMBIE TTPAKTUUECKUE HAaBBIKA
paboThl C(POPMUPOBAHBI YACTUYHO, BHITIOJIHEHHbIE Y4YEOHBIC 3aJaHMs COJEPIKAT
rpyobie ommOku. Ha sx3amMeHe cTyAeHT 1eMOHCTPUPYET 3HAHUE TOIBKO OCHOBHOTO
MaTepHuaia, OTBEThl COJEPKAT HETOUYHOCTH, CIa00 apryMeHTHUPOBAHbI, HApyIICHA
MOCJIETIOBATEILHOCTh U3JI0KEHHUSI MaTepraia

Ouyenka «Heyooes1emeopumenbHoy — om 36 00 60 d6annoe — TeopeTUIEcKoe
CoJiep>KaHuE Kypca He OCBOCHO, HEOOXOUMbIE TPAKTHUUECKUE HABBIKU paOOThI HE
cOpMHPOBaHbI, BBIOJHEHHbIE Y4YEOHBIE 3aJlaHUs COJlepKaT TpyOble OIIMOKH,
JOTIOJTHUTENbHAS CAMOCTOSITeNIbHAsI paboTa HaJl MaTepuaIoM Kypca He IPUBEAET K
CYIIIECTBEHHOMY TIOBBHIIICHHIO KadecTBa BBHIMOJIHEHHWS YYeOHBIX 3amaHuii. Ha
HK3aMEHE CTYACHT AEMOHCTPUPYET HE3HAHUE 3HAYUTEIHHONW YaCTU MPOrPaMMHOTO
MaTepuaia, CyIIeCTBEHHbIE OIIMOKM B OTBETaX HA BOIMPOCH], HEYMEHHE
OpPUEHTHPOBATHCS B MaTepHalie, He3HAHNE OCHOBHBIX MOHSATHI TUCIUTUIUHBI.



Taxum 00pa3om, BEIIOJIHEHUE TUIIOBBIX 33JJaHU, TPEACTABICHHBIX B pa3zelie
5 «O11eHOYHbIE MaTEePHAIIBI AJIs TEKYIIEro U pyOeKHOT0 KOHTPOJIS yCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTeCTalluu» IMO3BOJUT 00ECIEYUTh CHOCOOHOCTh KPUTHUECKU
OLICHMBATh MPEIAraéMbl€ BAPUAHTHI YIPABICHUYECKUX PELIEHUI U pa3padaTbIBaTh
¥ 00OCHOBBIBATh MPEAJIOKEHHUS M0 UX COBEPIICHCTBOBAHUIO C YUETOM KPUTEPUEB
COLIMAJIbHO-PKOHOMUYECKON 3(h(PEKTUBHOCTH, PUCKOB U BO3MOKHBIX COLIMAIIBHO-
HIKOHOMHUYECKHUX MOCJIECTBUI 1 HAMIPABIEHO Ha (POPMHUPOBAHHE KOMITETEHITHIA.

OueHoYHbIE MaTEePHAJIbI

L.XUMHNYECKOE PABHOBECHUE B I'OMOI'EHHBIX CUCTEMAX(KkoHTpOJIMpYyeMble
KOMIETEHIL1H )
Komnuexkcnas nesn pasgena

M3y4yeHne 0CHOBONOIAralONIMX TEOPETUUECKIX OCHOB KAUECTBEHHOTO U
KOJINYECTBECHHOI'O XUMHNYCCKOI'O aHaJIn3a. YFJIy6JICHI/I€ 3HAHUHM 0 XUMHUYECKOM PaBHOBCCHUHU U
npuoOpeTeHNe HAaBBIKOB PAacieTa COCTaBa PABHOBECHBIX MHOTOKOMITOHEHTHBIX CHCTEM.
N3ydeHne aHaMUTHYECKMX XUMUYECKUX METO/I0B KaueCTBEHHOr0 aHanu3za. O0yueHue
NepBUYHBIM HAaBBIKaM aHATUTHYECKOTO HKCIIEPHMEHTA.

1.1 AHaanTHYecKass XMMHA KaK Hay4YHasi JUCHHUILINHA. XUMHUYecKoe paBHOBecHe
Bonpocsel, n3yuyaembie Ha JeKIUA

3ajayn aHAJIUTUYECKOW XUMHUHU. TpeOoBaHMs, TNpEAbSBIIEMble K aHATUTHUYECKUM
peakuusM M peareHTaM. XapakKTepUCTUKH aHAJIUTUYECKUX peakuuid. UYyBCTBUTEIBHOCTH:
OTKpBIBAEMBIH ~ MHHMMYM, MHHHMMAalbHas  KOHLIEHTpAlUs, MpelenbHoe  pa3z0aBlieHUe.
CrieruduuHoCTh, N30MpaTeabHOCTh. CUCTEMaTHYECKU 1 APOOHBIH METO/Ibl aHAIN3a KaTHOHOB.
[TonsiTue O TrpynmoBoM peareHTe. AHAJIUTHYECKHE KIACCU(UKALUKM KATHOHOB M AHHUOHOB.

KucnotHo-ocHOBHas KitaccuuKaims KaTHOHOB.

3aKOH JIEHCTBYIOIIMX MAacc — OCHOBAa ONMCAaHUs XUMHUYECKMX paBHoBecuil. KoHcraHTa
XUMHUYecKoro paBHoBecus. KoHcTaHTbl oOpa3oBaHMsI M HWOHHM3ALMH, OOIIME M CTyIEHYaThle,
TEPMOJMHAMHUYECKHE M KOHIEHTpaluoHHbIe. [loBeneHne 3JIeKTPOIUTOB M HEIIEKTPOJIUTOB B
pactBopax. Teopust [lebas — Xrokkens. AKTUBHOCTh U Ko3(duimeHT aktuBHOCTH. CBA3b
TEPMOJMHAMHYECKON M KOHLEHTPALlMOHHBIX KOHCTAaHT XMMHYECKOro paBHOBecus. OnucaHue

CJIIOKHBIX paBHOBecHii. OOIas 1 paBHOBECHAsI KOHIICHTPAIIUH. Y CJIOBHBIE KOHCTAHTHI.

Bonpocsl, u3yuaembie caMOCTOATEIbHO



e  lcropus pa3BUTHS U COBPEMEHHOE COCTOSIHUE. THIIBI peakIuii, N3y4aeMbIX B KAUeCTBEHHOM
a"anu3e. CrocoObl MOBBIIEHUS YYBCTBUTEIBHOCTH M M30MPATEIbHOCTH aHATUTHYECKUX
peaKuui.

. W3yuenne KUCIOTHO-OCHOBHOM M aMMuadHO-(hocdaTHOM Kiaccu(puKanuii KaTHOHOB.

e  [lonarue snexrponuTHyeckoil qucconnanuu. CuiabHbIE U cialdblie 3JeKTpoiauThl. CTeneHb
ANEKTPOIUTUIECKON JUCCOIHAIIHH.

B()l'[pOCLI AJIA CAMOIIPOBEPKU:

o KaxoBbI OCHOBHBIE 337Ja4l KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOT O aHaIu3a’

e  Yr0 TaKoe aHAJIUTUUYECKUE PEAreHThl U KaKOBbl 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 KOA(PGUIIMEHT 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 MacCc K pacTBOpaM ciaOblX KHCIOT U

OCHOBaHUIA?

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

[TonsTue xucnoThl, OCHOBaHUS W amdonuTa. Teopus AppeHHyca U TPOTOJIUTHYECKAS
teopusa bpeHcrena-Jloypu. [loctomHcrBa u HemoctaTku. IIpoTonmuTuyeckue paBHOBECUS B
BOJHBIX pacTtBopax. (CMellleHHe KHCIOTHO-OCHOBHOIO paBHOBecHs. PaBHOBecue B BOJHBIX
pacTBopax KUcIOT. Cuina KucnoThl. KOHCTaHThI KUCIOTHOCTH, CTENEHD JUCCOLIMALINH.



Bbruucienne pH  pacTBOpoB  CHIIBHBIX U cHaObIX  OJHOOCHOBHBIX — KHCIIOT.
[TpoTonuTHyeckue paBHOBECHs B BOAHBIX pacTBopax amonurtoB. Berunciaenue pH pactBopos
aM(OIUTOB (KUCIIbIE COIM, aAMUHOKUCIIOTHI). IIpoToninTiHueckue paBHOBECHs B BOJHBIX pacTBOpax
CMecell KHCIOT M CMecel OCHOBaHUU (cuibHOe+cnmaboe). lMcmonp3oBanue OalaHCOBBIX
ypaBHeHuH 11 pacuera pH. I'maponus kak 4acTHBIN cirydall IPOTOJIUMTHYECKOTO PABHOBECHS.

5. BydepHbie pacTBOpbl B aHaTUTHYECKON XuMuHU. Mexanu3Mm aeiictBus. Pacuer pH u
npuroToBieHre OypepHbIX pacTBOPOB. bydepHas eMKOCTb.

BOHpOCLI, n3iyyaemMbi€ CAMOCTOATEILHO

PaBHOBecue B BOJIHBIX pacTBOpax ocHoBaHUM. Cuiia ocHoBaHui. KOHCTaHTBI OCHOBHOCTH,
CTeNeHb Jucconmanuu. Beraucinenne pH pacTBOpOB CHIIBHBIX H  CIAOBIX OJHOOCHOBHBIX
OCHOBaHUM.

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

3aKoH JIEHCTBYIOIMX Macc U ABJIEHUE Tuaponusa coneid. Pacuér 3nauenuit pH pactBopos
conell, oOpa3oBaHHBIX CJIA0OW KHUCIOTOW M CHIBHBIM OCHOBaHUEM, CJIa0bIM OCHOBaHUEM U
cuibHOM Kuciotod. KoHncTanTa u crenens rugponusa. CMenieHue paBHOBECHS TP THUAPOIIHU3E.
@akTophl, BIUAIIIME HA CTENEHb TUAPOIW3A. YCWUJIEHUE M TMOJaBlieHHe ruaponusza. Poib
TUAPOJIN3a B aHAIU3E.

Bomnpocsl 11 camonpoBepku:

KaxoBbI COBpEMEHHBIE NPEACTABIEHUS O KUCIOTHO-OCHOBHBIX PaBHOBECUSX?

Yro Takoe KMCI0Ta U OCHOBAHUE.

YeM 0TIINYAIOTCS CUIIBHBIE 3JIEKTPOJIUTHI OT C1a0bIX?

Yro takoe pH pactopa?

Kak paccuntats pH B pacTBopax CHIIBHBIX M CIa0bIX KUCIOT U OCHOBAHHIA?

Yro Takoe OydepHbie pacTBOpbI? KakoBbl NX CBONCTBA U MEXaHU3M JCUCTBUSA?
[IpuBenuTe MpUMeEpPHI UCIOIB30BaHMs Oy(EepPHBIX PACTBOPOB.

Kak paccunrtare pH ameratHoro 6ydepHoro pactsopa?

Kak mporekaer ruaponus coiei, oOpa3oBaHHBIX cJIa0bIM OCHOBAaHHEM U CHIIBHOM
KHACJIOTON?

Kak mporekaer ruaponus cojeil, oOpa30BaHHBIX CHUJIBHBIM OCHOBaHHEM WU calboif
KHUCJIOTON?

Yro Takoe KOHCTAaHTa T'MIPOJIM3a, CTENIEHb THapon3a’?

Kak npoussectu pacuer pH pactBopa ruaponusyrouieiics conu?

Kakue ¢pakTopsl BIUSIOT HAa CTENIEHb THAPOIN3a?

Kak MOXHO yCUIIUTh WM IOAABUTH TUAPOIIU3?

KakoBa posnb rugponusa B aHasmze?

2 XUMHNYECKOE PABHOBECHE B 'ETEPOI'EHHBIX
CUCTEMAX



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

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

PactBopuMocTb. BriBoa (opMysibl JIsi BEIYMCICHUS MOHHOH, MOJIEKYJISIPHOM W 0oO0Imeit
pacTBOpUMOCTH. DaKTOpbl BIMAIOIIKAE HA CMEIICHHE I'ETEPOreHHOrO paBHOBecHs. BimsaHue
OJHOMMEHHOIO HOHAa Ha PACTBOPUMOCTh MAJIOPACTBOPUMBIX COCAMHEHHMH. Biusxue
KOHIICHTpAllUd ITOCTOPOHHETO CUJIBHOTO 3JIEKTPOJIMTA HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX
coeuHeHuil. BiusHue  KOHKypupyloowmedl — peakuuu — (KHUCIOTHO-OCHOBHOM  peakluu,
KOMILIEKCOOOpa30BaHUs, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHOW pPEAaKUUU) Ha PaCTBOPHUMOCTD
MaJIOpacTBOPUMOIO COEIUHEHUSI.

Bonpocsbl, H3yuaemMble CaMOCTOSITEIbLHO

[lepeBoa oAHMX MaJOpPacTBOPUMBIX COEIWHEHUI B JApyrue. PacTBOpUMOCTH — OCHOBa
IpOOHOTO OCaXICHHS. YCIOBHE OOpa3oBaHMs OCajKa. BiusHuEe KOIMYecTBAa OCAIUTEsl Ha
MOJIHOTY OCaX/ICHUS.

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

Bomnpocel i1 caMonpoBepKu:

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

KakoBrl yci0Bus BbINaieHUs ocaika?

Kak Ha pacTBopeHHe 0cajiKka BIUSIOT CHIIbHBIE KHCIOTEHI,

Kak Ha pacTBOpeHune ocajika BIMSIIOT peaKlui OKUCIIEHU-BOCCTAaHOBICHHUSI?

Kak Ha pacTBOpeHue ocajika BIUSIOT peaklMi KOMILIEKCO0Opa3oBaHus?

Kak Ha pacTBOpeHHe ocajika BIUSET CMEHA PaCTBOPUTES?

Yro takoe «coneBoi dPPexT»?

2.2 Metoasbl pa3iejieHHs] 1 KOHIEHTPHPOBAHUSA
Bomnpocsl, n3yuyaembie HA JTeKIHHU

AOCOTIOTHOE M OTHOCHUTEIbHOE KOHIIEHTPUPOBAHHUE, TPYNIOBOE W HHAMBHUIYaJIbHOE
paznenenue. Koncranra u KoapGUIMEHT pacupeaeseHns, CTeleHb N3BIeUYeHus, K03 (OUIIMEHTHI
pa3ziesieHus1 1 KOHLIEHTPUPOBAHUSI — KOJIMUYECTBEHHBIE XapaKTEPUCTUKU METOOB Pa3ACICHUS U
KOHIEHTPUPOBAHUSA. DKCTPAKIIMU — KaK METOJl pa3/eieHHUs] U KOHLEeHTpupoBaHus. OCHOBHbIE
HNOHATHUSL  (PKCTPAreHT, OKCTPAKIUOHHBIN pEeareHT, pedKCTPaKkius) U KOJIMYECTBEHHBIC

XapaKTEePUCTHKH  paslesieHuss (KOHCTaHTa W KOX(QQHUIMEHT pachpeleneHus, CTeneHb



u3BiiedeHus ). CyIIHOCTh IEPUOINYECKON SKCTPAKIIUU. Y CIIOBUS IPOBEACHUSI SKCTPAKIIMH U THIIBI

AKCTPArUPYEMBIX COECTUHEHHUM.

Xpomarorpagusi — Kak METOJ pasleleHus M KoHueHTpupoBanus. Kiaccuduxarmu
xpomaTorpaduueckux metofoB. OCHOBHBIE Xpomarorpaduyeckue napaMeTpsl (Bpems U 0obeM
yaepkuBaHus, Kod(pPHUIMEHTH  3aMemNieHUss W paclpeleiCHHs, CEICKTUBHOCTh U
xpomaTorpauueckoe  paspelieHue). [InockoctHass ~ xpomartorpadus. TpeboBanusi,
MPEIbSIBISEMbIC K HOCUTEISIM U TIOJBMXKHOM (a3e. Rf — ocHOBHas xapakTepucTika copOIMOHHBIX
CBOMCTB CHCTEMbl M MOABMXHOCTH KaTHOHOB. COBpeMeHHbIE Xpomarorpaduyeckue MeTOIbl
UCCJIEJOBaHMSI U aHAJIM3a.

Bonpocsl, u3yuaembie caMOCTOSTEIbLHO

Hcnonn3oBanue MCTOHOB pa3AaCiiCHUA W KOHLCHTPUPOBAHUA B aHAJIM3C PCAIbHBIX
00BEKTOB. OpFaHI/I‘leCKI/IC PacTBOPUTEIIN, HUCIIOJIB3YCMBIC B KaUCCTBC DKCTPArcHTOB. CKOpOCTB
9KCTPAKIUH. Hcnonn3oBanne OKCTPAaKIUU JJIA 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  MOHATUAM  KOHCMAHmMa  pacnpedenenus,  Kodgguyuernm
pacnpeoeneHusi CmeneHu U3eneyeHusl
Yro Takoe 3KCTpareHT?
Kakoii nporiecc Ha3bIBalOT PeIKCTPaKIHE?
KaxkoBbl mpaBuiia BeIOOpa dKCTpareHTa’?
Uewm ompesensieTcsi CKOpOCTh SKCTPaKIUU?
UTo 1eXUT B OCHOBE Ka4€CTBEHHOT'0 XpoMaTorpaduieckoro aHanmza?
Ha yeM ocHOBaH KOJIMYECTBEHHBIN XpoMaTorpapuueckuii ananuz?
Jlnist gero npenHa3zHaueHBl TMOABIMIKHBIC W HEMOABIDKHBIE (a3bl B XpOMATOTpapHUECKUX
MeTo1ax?
BOITPOCHI KOJIVIOKBUYMA Ne 1

1. 3akon pgerctByromux Macc. KoHCTaHTa XMMHUYECKOTO paBHOBECHS. AKTHBHOCTh U
kod(durmenT akTuBHOCTU. CBS3b TEPMOAMHAMUYECKONM M KOHIEHTPAIIMOHHOW KOHCTaHT
XUMHUYECKOTO PAaBHOBECHSI.

2. TUmbpl KOHCTAaHT XUMHYSCKOTO paBHOBECHUA. KoncranTel O6p8.30BaHI/I$I 1 MOHH3allUu,
06H_II/IC " CTYIICHYATBhIC, TCPMOJUHAMUYCCKUC U YCIIOBHBIC.

3. KucnorHo-ocHoBHOe paBHOBecHe. [loHsATHE KHUCIOTHI, OCHOBaHMS M aMmQouTa.
Teopust AppeHunyca u mpotoiuTrdeckas Teopusi bpencrena-JIoypu. JloctTonHCcTBa M HEOCTATKH.

4. KucnotHo-ocHOBHOE paBHOBecHe. Poib pacTBOpUTENS B IPOTOJIUTHUECKUX PEaKLUIX,
KJaccuuKkanus pacTBoputesiell. AMPUIPOTHBIE PACTBOPUTETH. 3aBUCUMOCTh CHJIBI KHCIOT H
OCHOBAHHMH OT CBOMCTB pacCTBOPHUTEIS.

5. Cunma kmciaoT U ocHoBaHMil. KOHCTAaHTBI KHCJIOTHOCTH M OCHOBHOCTH, CTCIICHB
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 BOJAHBIX pacTBopax KUCJIOT. Cuiia KMciI0Thl. KOHCTaHTBI KUCIOTHOCTH,
CTeleHb aAuccouuanuy. Berurcnenue pH pacTBOpoB CHIIBHBIX U cIa0bIX 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 ruaponm3a Kak YaCTHBIM Cllydail KHUCJIOTHO-OCHOBHOTO PaBHOBECHSI.
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 FUAPOIU3YIONIUXCS COJICH (Ha TpUMeEpe coJid, 00pa3oBaHHOMN
CUJIbHOM KHCJIOTOM U C1a0bIM OCHOBAHUEM).

13. Peakiuu KUCIOTHO-OCHOBHOTO PaBHOBECHS B PacTBOpPE COJIM, 0Opa30BaHHOU ciaboi
KHCJIIOTOM ¥ CJIa0bIM OCHOBaHHEM (TIOBEICHHE THUIPOJU3YIOMIEHCS COJMM Kak aMm@oiuTa).
Beruucnenue pH.

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

15. TIporonutuueckrue paBHOBECHS B BOAHBIX PacTBOpaxX CMECEW KHCIOT U OCHOBAaHUU
(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. BydepHnpie pacTBOpHI B aHAIMUTHYECKOW XUMHH. Mexanu3m aeiictBus. Pacuer pH u
MpUroToBJIeHHE Oy(epHbIX PacTBOPOB (Ha MpUMepe HIe0UHO0M OydepHoit cmecn).

18. BydepHble pacTBOphsl B aHaIMTUYECKOW xumuu. Mexanusm neictBus. bydepnas
€MKOCTb.

19. KauecTBeHHBIE peakMy Ha KaTHOHBI 1-3 rpymm. CHcTeMaTU4eCKUN aHaIW3 CMECH
KaTHOHOB 1-3 Tpynm 1o KUCIOTHO-OCHOBHOW KJTacCU(UKaInu

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 peakiMio 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 OydepHol cmecH, criocoOHoM mpu qodaBneHuu K 1 11 3Toro pactsopa 30
MMOJIb CHJIBHOM 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 moxy4yenHoro pactBopa.

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

11. K 20 ma 0, 20 M pactBopa rumpokcuga Harpus gobasieno 30 mi 0,20 M pactBopa
murunpodocdara varpus. Beraucnute pH OydepHoil cmecn.

12. Beruucnuts pH cmecu copepxaieit 0,0002 M ruapoxcup kanus u 0,05 M stunamus

13. PaccunTaTh MOJIBHBIE JI0JIM M pAaBHOBECHBIE KOHILIEHTPAIMK BceX yacTull B pactBope 0,25 M
ruapokapOoHara Hatpus npu pH=4 u pH=10

14. PaccunTaiiTe peasbHyl0 KOHCTaHTY KHCJIOTHOCTH a30THcTOM kuciotsl B 0,09M pacTtBOpe
HUTpAaTa HaTpUs.

BOIIPOCHI KOJIVIOKBUYMA Ne 2

1. KommiekcHble coequHEHHs B aHanuTHueckod xumuu. Knaccuduxamnus, coctaB u
OCHOBHBIE  XapaKTEpPUCTHKH  KOMIUIEKcoOOpa3zoBarenass W JjmraHaa.  Kommiekcel ¢
HEOPraHWYECKUMH JINTaHAAMHU.

2. Kommiekchl ¢ opraHMueckMMH Juragamu. OpraHudeckue peareHTbl B
QHATUTUYECKON XUMHUHM. DYyHKIMOHAIBHO-aHATUTUYECKUE U AHAIUTUKO-AaKTUBHBIE TPYIIIBL.
IIpaBuno Yyraesa.

3. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coenuHeHnid. CTymeHdatble U oO0Ime
KOHCTAHTbI, KOHCTAHTbl YCTOMYMBOCTH M HECTOMKOCTH. TepMoaMHaMuyecKkas U YCJIOBHasd
KOHCTaHTa YCTOWYMUBOCTH.

4. PaBHOBecHsT B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH. 3aKOMILJIEKCOBAHHOCTh M
CpPEIHEUTaHTHOE YUCIIO — OCHOBHBIE XapaKTEPUCTHKHA KOMIUIEKCHBIX cOoeIUMHEeHUH. CMelleHne
paBHOBECHSI KOMILJIEKCOOOPa30BaHMS.

5. PaBHOBecHuss B pacTBOpax KOMIUIEKCHBIX coequHeHud. DakTopel, BIMAIOLIME HA
KOMILIEKCo0Opa3oBaHue. PacueT paBHOBECHBIX KOHIICHTPALUHI, BIMSHAE KOHIICHTPALIUH JIUTaH a.



6. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COE€IMHEHUW. @akKTOphl, BIMSIONIME HA
KOMIUIEKCOOOpazoBanue. Pacyer yCIOBHBIX KOHCTaHT YCTOMYMBOCTH U PAaBHOBECHBIX
KOHIEHTPALUH C y4eTOM KOHKYPUPYIOUIeH peakliiu IPOTOHUPOBAHUS JIUTaH/Ia.

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

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX cOeIMHEHUH. DaKTOphl, BIMAIOIIUE Ha
KOMILIEKcooOpa3oBaHue, PacueT yCIOBHBIX KOHCTaHT YCTOMYMBOCTH M PaBHOBECHBIX
KOHIIEHTpaLUil ¢ y4eToM 00pa30BaHUs CMEIIAHHBIX KOMIUIEKCOB.

9. Hcnonw3oBaHHe KOMILJIEKCHBIX COGI[I/IHeHI/II‘/'I C OpraHM4€CKMMHN U HCOPraHUYCCKHUMU
JIMranaaMu JJist O6H8,py‘)KeHI/I$I, OMpCaACIICHUA, Pa3ACIICHHUA U MACKUPOBAHUA.

10. FeTeporeHHaﬂ cucteMma. PaBHOBecue B cucTeMe pacTBOpP-0CAIO0K. HpOI/I3BeI[eHI/Ie
paCcTBOpUMOCTH —  KakK Ba)KHEHIIasg KOHCTaHTa T'CTCPOTCHHOI'O  PaBHOBCCHA. CBs13b
TEPMOANHAMHUYCCKOI'0 1 YCIIOBHOI'O ITPOU3BECACHHA PAaCTBOPUMOCTH.

11. PaBHOBecue B cmcTeMe pacTBOp-ocanok. PactBopumocTb. BwiBog dopMyinbl s
BBIYUCIICHHSI HIOHHOM, MOJICKYJISIPHOM M 00IIEei pacCTBOPUMOCTH.

12. CDaKTopBI BJIMAKOINUEC Ha CMCHICHUC TICTCPOICHHOI'O PaBHOBCCHUS. Bnusuue
OIHOMMCHHOI'O HOHA HAa paCTBOPHUMOCTb TPYAHOPACTBOPHUMBIX COCIUHECHUMH.

13. ®akTopbl BIMAIOLIME HA CMEUIEHUWE TETEPOreHHOro0 paBHOBecUs. BiusHue
KOHIIEHTPALUA IOCTOPOHHETO0 CHJIBHOTO JJIEKTPOJIUTAa HA PACTBOPUMOCTH MaJOPACTBOPUMBIX
COEIMHEHU.

14. ®akrTopbl BIMAIOUIME HA CMEIIEHWE TEeTEepPOreHHOro paBHOBecHs. BusHue
KOHKYPHPYIOLIEH peakluu Ha pacTBOPUMOCTh MAlOPACTBOPHMOIO COEIUHEHHUs (Ha MpuUMepe
KOHKYPHUPYIOIEH KUCIOTHO-OCHOBHON PEAKIINH).

15. ®axTopbl BIHAKOLNIME HA CMEIICHUE TETEPOreHHOT0 paBHOBecHs. BimsaHue
KOHKYPUPYIOILIEH peaklUyd Ha PAcTBOPUMOCTh MajopacTBOPUMOIO COEIUHEHHS (Ha IpUMeEpe
KOHKYPUPYIOIEH peaKkIMi KOMILJIEKCOOOpa30BaHuUs).

16. ®axTopbl BIMAKOIIME HAa CMENICHUWE TETEPOreHHOT0 paBHOBecHs. BimsHue
KOHKYPUPYIOILIEH peakluyd Ha pacTBOPUMOCTb MaJOpPacTBOPHUMOIO COEOUHEHMs (Ha IpHUMEpE
KOHKYPUPYIOILEH OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH).

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

18. PaBHOBecue B cuCTEME pacTBOP-OCAJOK. YcClOBHE 0oOpa3oBaHus ocazaka. IlomHoe
(KOMTMYECTBEHHOE) OCaKeHNe. PacTBOPUMOCTh — OCHOBA APOOHOTO OCAXKICHHUS.

19. PaBHOBecue B cuCTEME pacTBOP-OCaJOK. TeopeTHueckre OCHOBBI CyNIb(uIHON
(cepoBOAOPOIHOM) KITaCCHU(DHUKAITUH.

20. PaBHOBecHe B CHCTEME pacTBOP-OCaJOK. TeopeTnueckne OCHOBBI KHCIOTHO-
OCHOBHOM KJIacCHU(pHUKAIMU (Ha IpUMepe pazaesieHus 4 1 5 aHaIUTUYECKUX TPYIIIL).

21. PaBHOBecHe B CHCTEME pPacTBOP-OCaIOK. TeopeTnueckne OCHOBBI KHCIOTHO-
OCHOBHOM KiaccuduKauu (Ha MpuMepe pa3aesieHus 5 1 6 aHATMTUYECKHUX TPYII).



22. PaBHOBecHe B CHCTEME pPacTBOP-OCAIIOK. YCIOBHE 00Opa3oBaHUs Ocajka. BiusHue
KOJIMYECTBA OCAAUTENS Ha IMOJHOTY OCaXJICHUA. BplunciieHne OonTHUMAallbHOTO KOJMYeCTBa
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 max 0,05 M Hg(NO3), mnpubaBmwiu 2,338 tr NaCl. PaccuutaTth paBHOBECHBIC
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]

. Paccunrath npousBezicHue pacTBOPUMOCTH, eciid B 100 M1 BOJIbI pAaCTBOPHUMOCTD COCTABIISIET
9,6 « 10 r Fe(OH)s.

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

5. K 100 M HaceimenHoro pacteopa BaSO4 mpubasmmm 10 Mt 0,5 M pactBopa NaSO4. Kakas
KOHIICHTpAIlis HOHOB Oapus (MOJIb/J) OCTAHETCS B pacTBOpe?

o))

. Borancnute o6uryro xonnentpamnuio KCl u paBHoBecHyro koHIeHTpanuio Cl-, mpu KOTOpBIX
obecneunBaerca makcuManbHoe ocaxaenue PbClz| u3 pactsopa 0,1 M Pb(NO3)2. Yemy pasua
PacTBOPUMOCTH XJIOPH/Ia CBHHIIA B 3TOM pacTBOpe?

3

. B pactBope, comepxamem 0,1 Mons/n comu MeTajuia-kKomiiekcoodpasosarens (Co*") u 1,0
monb/n nuraafaa (NH3), cospamu koHueHTpanuio cynbdua-uosa [S*]=10° mons/n. Byzmer
JIM OCAaXJaThCsl COOTBETCTBYIOIIMU cynbdua. Paccuntars pH Hauana v KOHIA BbINAfCHUS
3TOrO Cynb(uaa 6€3 NpucyTCTBUA JUTraHIa.

o0

. K pactBopy, conepxamemy 0,2 M NHz u 0,2 M NH4Cl, noGaBuwiu paBHblii 06beM 0,2 M
pactBopa MgCl,. IIpousoiiner i1 B 3TOM pacTBope oOpazoBanue ocaaka Mg(OH),?

9. Beruucauts pH Haceimennoro pactsopa Cu(OH)..
10. Beraucnuts pactBopumocts CaC204 ipu pH 5,0.

11. Tlpu xakux 3Hauenusx pH Bo3MOxHO KommuecTBeHHoe pasaenenue Co** u Cd** npu
HaceineHnn pactBopa conepsxkamiero 0,05 M CoClz u 0,15 M Cd(NOs): npu HacbllieHeuu
CEpPOBOIOPOIOM?

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

13. Paccuuraiite 001IY0 ¥ MOJICKYSIPHYIO pACTBOPHMOCTE XJIOpHIa cepedpa B BOJIE.

BOITPOCHI KOJIVIOKBUYMA Ne 3

1. Hcnonp30oBaHUE OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEAKIUH B aHAIUTUYECKOU
xuMud. [loTeHnman monaypeakiud — KakK XapaKTepUCTUKA XUMUYECKOW aKTUBHOCTH
pearupyromux BemecTB. CTaHIapTHBIN U peaTbHbIN MOTEHIINABI.



2. VYpaBuenne Hepncra. CranmapTHbBIN, peadbHbIi W (OPMAaTbHBIH TOTCHIIHAIIEI.
Hanpapnenue npoTekaHus 3JIeKTPOXUMUUECKON PEaKIIUH.

3. CriocoObl pacueTa CTaHIAPTHBIX NOTEHIHANOB. [lomydenue ctaHiapTHOro MOTEHIAA
COUYeTaHHEM JIBYX MOJIypEaKIMil U MOJIypeaklUy ¢ peakliued MpOTOHUPOBAHHUSL.

4. Crioco0Obl pacueTa CTaHJAapTHBIX NOTEHIHAIOB. [lodydeHne cTanAapTHOTO MOTeHIINANA
COUYETaHHEM JIBYX MOJIypeaKIHil U OTypeaKkluu ¢ peakiueil KoMIUIeKCooOpa3oBaHusl.

5. Cnoco6bI pacyera cTaHIapTHBIX NOTEHIMAIOB. [loirydeHne cranqapTHOTO OTEeHIHaIa
COUYETaHUEM JIBYX IOJIYPEAKIIMH U NOJypeaKLUU ¢ peaklueld OCaKICHMUSL.

6. Hcnonp3oBanue CTAaHAAPTHBIX MOTCHIHUAJIOB JId pacd€Ta KOHCTAHTbI KHCJIOTHO-
OCHOBHOI'O paBHOBCCHUA U IIPOU3BCACHUA pACTBOPHUMOCTU.

7  Hcnonp3oBaHME  CTaHJAPTHBIX  NOTEHUMANOB  JJIi  pacyeTa  KOHCTaHTBI
KOMILIEKCOOOpa30BaHuUs M IPOU3BEIICHHUS PACTBOPUMOCTH.

8. Hcnonw3oBanue CTAaHAAPTHBIX IIOTCHOHWAJIOB MJId pacd€Tra KOHCTAHT KHCIOTHO-
OCHOBHOI'O paBHOBECHUA U KOMHJ’ICKCOO6pa3OBaHI/I${..

9. OI_IGHKa HaIlpaBJICHUA H FJ'IY6I/IHI>I IMPOTCKAHHA OKHCIIMTEIbHO-BOCCTAHOBUTEILHOU
PCaKIMHU IO KOHCTAHTC XUMHUUYCCKOI'0O PaBHOBCCHA.

10. Mcnonp30BaHrEe METOJOB pa3fefieHUs U KOHLUEHTPUPOBAHUSA B aHAJIM3€ peasbHBIX
00BEKTOB. AOCOIIIOTHOE U OTHOCHTEIBHOE KOHIEHTPHUPOBAHUE, TPYNIIOBOE M MHIMBUAYaIbHOE
paznenenue. Koncranta u KoapGUIMEHT pacupeeseHHs, CTENeHb U3BJIeUeHUs, K03 PULIUEHTHI
pa3zieNeHns U KOHLIEHTPUPOBAHUS - KOJIMYECTBEHHbIE XapaKTEPUCTHUKU METOJIOB pa3/eieHUs U
KOHLIEHTPUPOBAHMUS.

11. DkcTpakuum — Kak METOJl pa3fielieHusi U KOHIEHTpUupoBaHUs. OCHOBHbIE HMOHSATHSA
(9KCTpareHT, 3KCTPAaKIMOHHBIM peareHT, PEe3KCTPaKLKs) U KOJMYECTBEHHBIE XapaKTePUCTUKU
paszneneHus (KOHCTaHTa U Ko3(duuueHT pacrpeneneHusi, creneHb uspiedeHus). CyIHOCTb
MIEPUOIUYECKON IKCTPAKIIMH.

12. DKcTpakuum — Kak METOJ pa3JelIeHNus U KOHLEHTPUPOBAHMs. Y CIOBHS NPOBEICHUS
OKCTPAKIMM W  TUIBI JIKCTparupyeMblx coeAuHeHHd. OpraHuyeckue pacTBOPUTEINH,
HCIIOJIb3YEMBIE B KAUECTBE IKCTPAreHToB. CKOPOCTh IKCTPAKIIUH.

13. Mcnionb30BaHue 3KCTPAKIMU [IJIs pa3AeieHus CMECH KaTHOHOB. [Iporiecc sakcTpakumum
Y DKCTPAKIIMOHHBIE PEAreHTHI.

14. Xpomarorpadusi — Kak METOJ pasleiieHus W KOHIEeHTpupoBaHus. Kiaccudukarmm
XpoMaTorpauueckux METOJOB.

15. Xpomatorpadus — Kak METOJ pa3ielieHus W KOHIEHTpupoBaHUs. (OCHOBHBIE
xpomaTorpaduueckue mapamMeTpsl (Bpems 1 00beM yIepKUBaHUS, KOIPPUITUSHTHI 3aMeITICHUS U
pacrpeziefieHus1, CeIEKTUBHOCTh U XpoMaTorpaduueckoe pa3pelieHue).

16. IlmockoctHas xpomartorpadus. TpeOoBaHus, TpPEeAbABISIEMbIE K HOCHTEISAM U
noaBMKHOM aze. Rf — ocHOBHas XapakTepucTHka COPOIMOHHBIX CBOWCTB CHCTEMBI W
HOJBUKHOCTH KaTHOHOB.

17. Pa3menenue wu oOHapy)XKeHHE KATHOHOB C HCHOJb30BaHHEM OyMa)KHOM
xpomarorpaduu. CriocoObl MPOSBICHUS XPOMATOTPpaPUIECKUX MATEH.



IIpumep U/I3 no Teme kos1okBHymMa Ne3

1. YpaBHATH OKHCIHMTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH METONOM  IOIYPEaKLUil.
IIpencraBuTh Ui KaXXIOW MOJdypeakuuu ypaBHeHue HepHcra. BeIBECTHM M BBIYMCINTH
KOHCTAaHTY paBHOBECHUs, ONPEIENIUTh HalpaBieHUe peakuuu. Paccuntars (opmanbHble
(peasibHbBIE CTaHJAPTHBIE) NOTEHLMAIBI IIPU YCIOBUM, YTO MOHHAs CHJIa pacTBOpa paBHA
0,1:

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

2. PaccuWrarh NOTEHIMAl IUIATUHOBOIO  O3JIEKTPOAA, MOTPYKEHHOTO B PacTBOP
coxepskamit: 0,25M V3*, 0,40M VO** u 1,00-10°M NaOH.

3. Vkaxure rajbBaHUYECKHUM DIIEMEHTOM HIIH I-)JIGKTpOJII/ITI/IquKOfI STIEUKOU SIBJIICTCS
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
4. Paccuurath KOHCTAHTY PaBHOBCCHI:

TP+ V3 +... == TI' + VO*'+...

B 0,01M cepnoii kucnore. Paccuutath coctaB pacTBOpa MOCIE€ YCTaHOBIICHUS
paBHoBecus1, ecnu e 0,10M pacTBOpBI pearupyrommx BemecTB.

5. llorenuman siueiiku paBeH +0,45B. Paccunrtats npoussenenue pactBopumoctu AgxSeOs.

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

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

8. Koadduuuent pacnpeaenenus 2,6-AMHATPOPEHOIA MEXKTY BOJIOW M OKTUIIOBBIM CIIUPTOM
paBen 15. Paccuuraiite creneHbp wu3BIeYeHHUS 2,6-AMHUTpO(EHONTA, a TaKXKe ero
KOHIIEHTpPALMIO, OCTaBIIYylOCcAd B BOAHOM (aze mocne skcrpakuuu u3 50 ma 0,0005 M
pacTBopa OKTHJIOBBIM cnupToM oO0bemMoMm 10 wma. H3BectHo, uTro KO3(hPUIIMEHT
pacrpeiesIeHus CATULUIOBON KUCIIOTHI MEXy paBHBIMU 0ObeMaMH BOJIbI U XJIOpodopma
npu pH 3,00 paBen 1,3. PaccumraiiTe KOHCTaHTy pacHpeaesIeHHs

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

9. B Buze xenara Zn(Ox), uons! nuaka (Czn=1,0-10"* M) skcrparupyrores Ha 20,0 % npu
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.BBEJEHUE B KOJUYECTBEHHBINA AHAJIN3. OCHOBHBIE DTAIIBI U
IMPUHIUIIBI AHAJIN3A

BO]’[pOCBI, n3yv4aeMbi€ HA JICKIIUU



OcCHOBHBIE CTaAUU XUMHUUYECKOTr0 aHainu3a. IlocTaHOBKa aHATUTHYECKOH 3amaun. TuI
aHaymza. OrpaHUYeHMs], CBSI3aHHBIC C XUMUYCCKUMH U (PH3UIECKIUMH CBOHCTBAMH
aHaJIM3UPYEeMOro 00beKTa. Memaroliee BIUSHIE KOMIIOHEHTOB 00pasia. CriocoObl pa3/ieicHusl.
Br160p cenekTUBHBIX peakiuii. Y pOBEHb OIpeesieMoil KOHIIeHTpauuu. Hanuune cpencts,
MO3BOJISIONINUX YIIPOCTUTH BBIMOJHEHNE aHaau3a. KpaTkuii 0630p METOI0B KOJUYECTBEHHOTO
aHaymza. BerOop MeToa aHanm3a U COCTaBJICHHUE CXEM aHAH3a.

Bonpocsl, u3yyaembie caMOCTOATEIbHO

HSyLII/ITI) Marcpual, HM3JI0’KEHHBIN 11O IJIaHy JICKIUU. HOI[I‘OTOBI/ITB KOHKPETHBIC IIPUMEPBI KO
BCEM U3Yy4YaCMbIM BOIIpOCaM

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

[TpeacTaBuTeILHOCTH IPOOBL; TPOOA U OOBEKT aHATK3a; TIPOOA U METOJI aHAIN3A.
®daxkTopsl, 00YCIOBIMBAIOIINE pa3Mep U crocod oTOopa mpeacTaBuTeIbHOM MPoOsl. OTOOP TIPOO
TOMOTEHHOT'O M T€TepPOreHHOro coctaBa. CriocoObl MOIy4YeHUs CpeiHeit MPOObI TBEPIBIX,
KUJKUX U Ta3000pa3HbIX BEUIECTB; YCTPONCTBA U MPUEMBI, UCIIOIb3YEMbIE IIPU 3TOM;
nepBUYHast 00paboTKa U XpaHEHHUE MTPO0; JO3UPYIOIIHE YCTPOHCTBA.

OcHoBHbIe c1IOCOOBI TepeBoia MPoOsI B (hopMy, HEOOXOAUMYIO AJIsl JAHHOTO BUA
aHaJIM3a: paCTBOPEHUE B PA3IMYHBIX CPEaX; CIIEKaHUE, CIIaBJICHUE, PA3JI0KEHUE MO/
JIEHCTBUEM BBICOKUX TEMIIEPATYP, JTABIEHHUS, BRICOKOYaCTOTHOTO pa3psiia; KOMOMHUPOBAHUE
pa3IMYHBIX TPUEMOB; OCOOCHHOCTH Pa3NIOKEHUsI OPraHUYECKUX coeMHEeHnH. CrocoObl
YCTpaHEHHS U y4ueTa 3arpsi3HEHUI U MOTEeph KOMIIOHEHTOB MPU MPOOOTIOATOTOBKE.

Bonpocsl, n3ydaemsle caMOCTOSATENBHO.

W3yunTh MaTepual, W3JI0KEHHBIE 10 TUTaHY JISKIUU. [IpUBeCTH KOHKPETHBIC TIPUMEPHI
10 BCEM M3Yy4aeMbIM BorpocaM. HayuuTbcs mosib30BaThest TaOIHMIIAMU HOPMAIBHOTO
pacrpeneneHusl.

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

OCHOBHBIE XapaKTEPUCTUKN METO/IA aHATIN3a: IPABUIBHOCTb U BOCIIPOU3BOJUMOCTb,
KOA((UIIMEHT YyBCTBUTEIBHOCTH, IIPEJIE] OOHAPYKEHUS, HYDKHSAS U BEPXHSS IPaHULIBI
OIIPEEIAEMBIX COACPIKAHUM.

Knaccudukanms norpemnocteit ananuza. CuCTeMaTHUECKUE U CITyJailHbIe
norpemHocTy. [lorpenHocT OTIEIBHBIX CTaauil XUMUYecKoro aHanu3a. CrocoObl OLeHKH
MPaBUIILHOCTH: MCIIOJIB30BAHKE CTAHIAPTHBIX 00Pa3Il0B, METOT J00ABOK, METO/I BAPbUPOBAHUS
HABECOK, COMOCTaBIEHUE ¢ IpyruMu MeToaMu. CTaHAapTHBIC 00pa3Iibl, UX U3TOTOBICHUE,
aTTeCTaIus U ucronb3oBanre. Craructuueckas o0padoTKa pe3yabTaTOB U3MEPECHHH. 3aKOH
HOPMAJTBHOTO paclpeaeNieHus ClydailHbIX omuoOoK, t- u F-pacnpenenenus. Cpennee,
JUCIiepcusi, CTaHAapTHOE OTKJIOHEeHHE. [IpoBepka runore3sl HOpMalIbHOCTH, TUIIOTE3bI
OJIHOPOJIHOCTH PE3yJIbTaTOB U3MepeHuil. CpaBHEHUE JUCIIEPCUU U CPETHUX JIBYX METOJIOB
aHanuza. Perpeccronnbiii ananu3. Mcnosb3oBaHre METO1a HAMMEHBIIUX KBAJAPATOB IS
MOCTPOCHUS TPATyUPOBOYHBIX TPAPHUKOB.



TpeboBanust K METPOJIOTHYECKOMN OLIEHKE B 3aBUCUMOCTH OT 00OBEKTa U LIETTH aHaIH3a.
CriocoObI MOBKIMIEHUST BOCTIPOU3BOAUMOCTH U MTPABWIIBHOCTH aHamu3a. OpraHu3amus u
METO0JIOTUSI METPOJIOTUYECKOT0 00eCieueHUs JesITeIbHOCTH aHATTUTUYECKON CITYXKOBI.

Bonpocsl, uzydaembie camocTosATenbHO (34aca).

W3yunth MaTepuan, HU3JI0KEHHBIH 10 iany Jekuuu. [IpuBectn KOHKpEeTHbIE TPUMEPHI
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 BBIOOPKOIA)?

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 MeiuaHy Npy 4YeTHOM U

HCYCTHOM YHCJIC pC3YJIbTATOB OHpeHeHeHHﬁ?

. Kakue norpenHocTy Ha3bIBalOTCS a0COTIOTHBIMH, OTHOCUTEIIbHBIMH,
CHUCTEMaTHUYECKUMH,  CIYYalHBIMH, TpOMaxamMu? Y KaKUTE IPUYUHBI BOSHUKHOBEHUS
CHUCTEMAaTUYECKHX MTOTPEUIHOCTEN; CIIyHalHBIX TOTPELUIHOCTEN; IPOMAaXOB.

. 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 BOCIIPOU3BOIMMOCTH, a 10 KaKUM O MPaBUIBHOCTH
aHanuza?

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

. Kakas BenmnurHa 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 TPABUMETPUYECKOI'O METOJIA AHAJIN3A

Lens: Ha ocHOBE 3HaHMI TEOPUU TPAaBUMETPUUYECKOTO aHAIN3a U BBIPAOOTKU
IPAaKTUYECKUX HAaBBIKOB M YMEHUH 0OOCHOBAHHO BBIOMPATh U MPAKTHUUYECKH IPUMEHATh JaHHbIH
METOJ Ul KOJINYECTBEHHOI'O OIIPEEIICHHS] BELIECTBA.

VYMeTh:

1. JIoBOJUTBH TUTENb JJO TOCTOSHHON MAaccChl.

2. PaccunThIBaTh ONTUMAIBHYIO MAaCCy HaBECKU 00pasiia 1 00beM 0CaaUTENs..

3.ITonyuats ocaxaaemyro hopmy.

4. OTnensTh 0caiok OT MaTOUYHOT'O PacTBOpa (pUILTPOBAHUEM.

5. IlpoMbIBaTh OCAJIOK.

6. IlomydaTs rpaBUMETpUYECKYIO (OPMY ITyTEM NPOKAIMBAHUS OCA/IKa 10 MOCTOSHHON Macchl.

BOl'lpOCbI, H3yYaeMbI€ HaA JICKIIUH

CyIIHOCTh TPaBUMETPUUECKOTO aHAIN3a, TPEUMYIIIECTBA U HEIOCTATKH METO/a.
[Tpouecchl ocaxaeHus U coocaxaeHus. PaBHOBecue B cuctemMe pacTBOp — 0cafokK. Ocauku u
ux cBoiicTBa. Cxema oOpa3oBaHus ocaaka. Kpucramimueckue u aMoppHbIC OCAIKH.
3aBUCHMOCTh CTPYKTYPBI OCaJIKa OT €r0 MHIUBUYaTbHBIX CBOUCTB (PacCTBOPUMOCTH,
MOJIIPHOCTH MOJIEKYIT) M YCIIOBUN OCaXACHUS (KOHIIEHTPAIIMU 0CAXTaeMOT0 HOHA U OCAIUTETs,
COJIEBOTO cocTaBa pacTBopa u pH, Temmneparypsr). 3aBUCUMOCTH (DOPMBI OCaJKa OT CKOPOCTH
00pa3oBaHMs MEPBUYHBIX YACTHUI] UX pocTa. PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTD OCAJIKOB:
TeMIlepaTypa, MOHHAs CuJjla, IEHCTBHE OJHOMMEHHOTO MOHA, PEaKIIUK MPOTOHU3AIUH,
KOMIUIEKCOOOpa30BaHusl, OKHCICHUS-BOCCTAHOBIICHHUS, CTPYKTypa U pa3Mep 4acTHUll. Y CIOBHS
MOJIY4EHUS] KPUCTAJUIMYECKUX 0CaaKoB. ['oMorenHoe ocaxnenue. CTapeHue ocaaka
(mpeBpalieHue MeTacTabMILHON KpUCTAJUIMYECKON Moin(uKauu B 6oJiee ycToiunByio hopmy;
XUMHYECKOE CTapEHHE B pe3yJIbTaTe N3MEHEHUS COCTaBa 0Cajika — JeTHUIpaTalluu-THApaTaIlIH,
NOJMMKOHACHCAuN ). [[pudnHbI 3arps3HEHHs 0ca/ika (COBMECTHOE OCaXICHHUE, COOCAKICHUE,
nocyenyromiee ocaxaeHue). Kinaccupuxaius pa3muaHbIX BUOB COOCAKACHUS (a1copOmms;



OKKJIFO3MsI: BHYTPEHHSISI aIcOpOLIHsi, HHKITIO3US; n3oMopdhu3Mm u 1p.). [lonoxurensHoe u
OTPHIIATEIEHOE 3HAYCHHUE SIBIICHUS COOCAXKIeHHsI B aHam3e. OCOOEHHOCTH 00pa30BaHHS
KOJIJIOUHO-TUCTIEPCHBIX CHCTEM. CIonb30BaHne KOJUIOUIHBIX CUCTEM B XMMUYECKOM aHAIIU3e.

IIpsiMblE 1 KOCBEHHBIE METOIBI ONIpeeIcHUs. BakHelIne OpraHu4ecKue u
Heopranuueckue ocagutenu. [lorpemrHoctu B rpaBuMeTpuyeckom ananuze. OOmas cxema
onpenenenuii. TpeboBaHus K Ocak1aeMOi U rpaBUMETpUIecKoi opmam. 3MeHeHus cocTaBa
0CaJIKa IIPY BBICYILIMBAHUU U MPOKAIMBaHUU. TepMOrpaBUMETPUUYECKUIN aHAIIN3.

BOITPOCHI, U3YYAEMBbBIE HA IABOPATOPHbBIX 3AHATHUAX

. N3yunTth npaBuiia paboThl B aHAJTUTUUECKOH JIAOOPaTOPUH.
. N3yuuTh yCTpONUCTBO aHAIMTHYECKUX 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 xonmmuecTBa 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

. OnpezneneHye 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 (KOHIEHTPALUN OCaXJaeMOT0 NOHA M OCAJUTEII,
COJIEBOTO COCTaBa pacTBopa 1 pH, Temneparypsi).

CamocTrosiTe1bHO H3y4atoTcs TeMbl: " TepmorpaBuMmerpuueckuil ananus", " I'paBumMerpuieckoe
OIIpeCNICHUE KAbLMsI U MarHusl IIPU COBMECTHOM IpucyTcTBuM ", "['paBUMeTprueckoe
onpeneneHue maraus'". Pa3odpare mpuMepsl UCTIOIH30BaHMS BO3HUKAIONIUX PEareHTOB IS
OTIpeieNIeHNUs Pa3IMUYHBIX 0OBEKTOB.

BOITPOCHI JJIsA CAMOITIPOBEPKH.

=  Kakue ocaauTenn NpUMEHSIOTCS B METOJI€ TPAaBUMETPUYECKOTO aHAIN3a? YKaKNTE
OCHOBHbIE HEOpraHMYECKHe U oprannyeckue ocagutenu. [louemy B kauecTBe
ocaJuTeNel UCTIONb3YIOTCA JeTyune coeuHeHus1? Kakoe KkonnuecTBo ocaauTtens
TpedyeTcs Il OCaKAeHUs?



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

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

*  UYro o3nauaer ocaxaaemas popma? Ilepeuncinre 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
BIIMSET Ha BEIMYMHY KPUCTAIJIOB TEMIIEpaTypa, pa30aBieHHE PacTBOPOB, CKOPOCTh
MPWIMBAHUS PEAaKTUBA U NepeMenTnBanne. UTo Takoe OTHOCUTEIILHOE TIEPECHIIIIEHNE
pacTBOpoB?

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

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

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

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

* Yo Takoe coocaxaeHue, Mociaeyrollee OCaKIeHIE, H30MOPPU3M?

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

* [louyemy nosrydaembie B TPaBUMETPUUECKOM aHATIN3€ OCAJKU TPOMBIBAIOT OOBIYHO HE
YHCTOH BOJIOM, a pa30aBIEHHBIMU PACTBOPAMH, COIECPIKALTUMHU KUCIOTHI WM COJIU
aMMOHHSI?

=  Kak paccuuTtaTh NOTEPU MPU IPOMBIBAHUU OCAJIKOB?

=  KaxoBbI MpeuMyIecTBa MpOMbIBaHUS OCAAKOB AekaHTanuen? [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. TUATPUMETPUYECKHUE METO/1bl AHAJIN3A

BOHpOCBI, HN3Yy4aCMbIC Ha JICKIUU

Turpumerpuueckue MeTo sl aHanmuza. Kiaccupukanus meronoB. TpeboBanus,
MNPEABABIACMBIC K PCAKIIUAM B TUTPUMETPUICCKOM aHAJIN3C. BI/II[I:I TUTPUMCTPUYCCKUX
ornpezeNieHui: mpsaMoe, 00paTHOE, KOCBEHHOE TUTpoBaHue. CriocoObl BIpaXKEHUS
KOHIIEHTPALMi pacTBOPOB B TUTPUMETPUH. DKBUBAJIEHT. MOJIsipHas Macca SKBUBAJICHTA.
[TepBuunbie cTranaapThl, TpeOoBanus K HUM. Oukcanansl. Bropuansie ctangapTel. Bumbt



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

Bomnpocsl, uzyuaemblie caMOCTOATEIHHO

Pazobpatb Bce TeopeTHUECKIE BOIPOCHI IO MTPOrpaMMe U M3JI0KEHHBIE Ha JICKIIHU.
[ToaroToBUTH MPUMEPHI PSMOT0, KOCBEHHOTO M 00paTHOTO TUTpOBaHUs. [I0BTOPUTH cr1ocOObI
BBIPAKCHMS KOHLIEHTpalMi pacTBOpoB. Iloka3aTe Ha KOHKPETHOM NPUMEPE MTPUHLIMIT
TAUTPUMETPUYECKOTO METO/1a aHAJIN3A.

BOITPOCHI JJI1s1 CAMOITPOBEPKMU.

»  Kakue TUIBI peaklUii UCIOIb3YIOTCS B THTPUMETPUUECKOM METOJIE aHanu3a?

»  Kakum TpeOGoBaHMIM JOJKHBI YAOBIETBOPATh XUMHUUECKUE PEAKIIMH, 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 3KBUBAJICHTA, TUTP, TUTP IO
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 AJISl UETO OHU CTPOsATCs? UTO Takoe ckayok
TUTPOBaHHUsA?

» 9 JlaiiTe onpeseneHe MOHATUIM TOUYKa SKBUBAJIEHTHOCTH, KOHEUHAs! TOUKA TUTPOBAHMUSL.

*  10.Yto0 Takoe puxcananbl? [ yero ucmosb3yroTes (pukcaHaib?

5.1 METOJA KHUCJIIOTHO-OCHOBHOI'O TUTPOBAHMUSA

Hean: Ha ocHOBE 3HaHMI TEOPUH METOJA KUCIOTHO-OCHOBHOT'O TUTPOBAaHUS YMETh
000CHOBAHHO HCIOJIb30BATh METOJL /IS ONPE/IECICHUS KUCIIOT, OCHOBAaHU, coselt; mpuoOpecTH
HaBbIKN Hp&KTH‘IGCKOﬁ pa6OTI>I 110 TUTPUMETPHUICCKOMY aHAJIN3Y, HAYYHUTHCS BBIITIOJHATDH
BBIUMCJIEHMSI 110 pe3y/bTaTaM TUTPOBAHUS, PACCUUTHIBATh U CTPOUTH KPUBBIE KMUCIOTHO-
OCHOBHOI'O TUTPOBAHUA W PECIIATh 3aJa4u.

Ymern:

*  [IpUroToBUTH PACTBOP XJIOPOBOJAOPOIHOM KUCIOTHI TyTEM pa30aBICHUS
KOHLEHTPUPOBAHHOTO PacTBOPA.

*  JIpuroroBUTH CTaHIAPTHBIA PACTBOP HATpUs TeTpabopaTa o HaBECKE C TOYHO
M3BECTHOM MAacCOM M pacCUnTaTh €r0 KOHLIEHTPALNIO

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

= TuTpoBaTh aHAIM3UPYEMBIN PACTBOP WIEJIOYH CTAHIAPTHBIM PacTBOPOM
XJIOPOBOAOPOJHON KHUCIIOTHI M PACCUUTHIBATh COAECPKAHME IIETI0UH 110 pE3ysIbTaTaM
TUTPOBAHUS.

*  TuTpoBaTh pacTBOp, CONEPKAIIMI CMECH IEJIOYX U KapOOHaTa, CTAaHJapTHBIM
PacTBOPOM XJIOPOBOJOPOIHOM KHCIIOThI, PACCUUTHIBATH COJIEPKAHUE ONPEAEITIAEMbBIX
BEIIECTB 110 pe3yJbTaTaM TUTPOBaHUS.

*»  Onpenenarb coAep’KaHue COJITHOW U OOPHOM KUCIIOT, HAXOAIINXCS B CMECH, TIPH
TUTPOBAHUHN CTaHAAPTHBIM PACTBOPOM IICIIOYH.



*  Onpenensats BPEMEHHYIO KECTKOCTh BOJIBL.

BOITIPOCHI, U3YHAEMBIE HA JIEKIIM

ITocTpoeHne KpUBBIX TUTPOBAHMS. BiusHUE BEIMYMHBI KOHCTAHT KUCIIOTHOCTH WU
OCHOBHOCTH, KOHIIEHTPALlMX KUCJIOT WJIX OCHOBAHUH, TEMIIEPATYPHI HA XapaKTep KPUBBIX
TUTpOBaHUA. KUCIOTHO-OCHOBHBIE MHAMKATOPBI. [IorpemHocT TATpOBaHKS PU ONPEAEICHUN
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBAaHUM, MHOTOOCHOBHBIX KUCJIOT U OCHOBAHUH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

[lepBuuHbIE CTAaHAAPTHI AJIs1 YCTAHOBJICHUS KOHIICHTPAI[UH PACTBOPOB KUCIIOT U
OCHOBAHHH.
[IpuroroBneHue u CTaHAAPTU3AIUS PACTBOPOB COJITHOU KUCJIOTHI M TUAPOKCH/IA HATPUSL.
TuTpoBaHHUE COITHON KUCIOTHI, THAPOKCH 1A HATPHS, CMECH COJISTHOM U OOPHOM KUCIOT. AHAIHN3
cMecH KapOoHaTa u THapoKcua Hatpus. OnpenesieHne 5KeCTKOCTH BOJIBI.

BOITPOCBHI U3YYHAEMBIE CAMOCTOATEJIBHO

N3yunth Bce TeOpeTHUECKHE BOMPOCHI, M3JI0KEHHbIE Ha JIEKINH (IO IPOrpaMMme).
Hayuuthcst CTpOUTh KpUBBIE TUTPOBAHUS U BBIOMPATH MHAUKATOP ISl CIACAYIOIINX CIy4aeB:
TUTPOBAHUE CUJIIBHOM KUCIIOTHI CHUIBHBIM OCHOBaHUEM (M HA000pOT), TUTPOBAaHUE Claboi
KHUCJIOTHI CUJIbHBIM OCHOBaHHEM, TUTPOBAHUE CJIA00T0 OCHOBAHUS CUIILHON KUCIIOTOM,
TUTPOBAaHUE CMeCH KapOOHaTa M TMAPOKCUIA HATPHS CUIIbHOM KUCIOTOU. PazobpaTh
MIPOBEJICHUE aHAJIM3a CMECH KapOoHaTa M TUApoKapOoOHaTa HATPHUS, TUTPOBAHUS CMECH CHIIBHOU
1 ¢cJIa00¥ KUCIOTHI CUIIBHBIM OCHOBAHHEM.
PEIIEHUE THUIIOBBIX 3AJIAY

*  Cnoco0Obl BIpaXXKEHUsI KOHLIEHTPALIUK PaCTBOPOB

*  BplynciieHHE MOJISIPHBIX MacC SKBUBAJICHTOB

= Pacyer KOJIMYECTBA BEILIECTBA

*  BpIYKMCIIEHHS IPY IPUTOTOBIIEHUH CTaHJAPTHBIX PACTBOPOB, ONPEACICHUE
KOHLIEHTpalun

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

=  Beryucnenue pH pactBopos

* JlocTpoeHue KpUBBIX TUTPOBAHUS, BBIOOp MHIMKATOpA

*  BplynciieHHe HHINKAaTOPHBIX NOTPEIIHOCTEN

BOITPOCHI JJIs1 CAMOIIPOBEPKH.

*  HaszoBuTe NEpBUYHBIE U BTOPUYHBIE CTAHAAPTHBIE PACTBOPHI, IPUMEHSIEMBIE B METO/IE
KHCJIOTHO-OCHOBHOTO TUTpOBaHus. YTo Takoe puKcaHaIbI?

* Jloyemy pacTBOp IIENIOUU HE JIOJKEH COAEpKaTh KapOOHAT-UOHbI?

»  Kak BIUSIOT HA X0/ KpUBOW TUTPOBAHUS: a) BETMUMHA KOHCTAHTHI AUCCOLUAIINH
TUTPYEMOU KHCIIOTHI MJIM OCHOBaHMS; O) MX HadajbHasi KOHILIEHTpAIUS;

"  B)TemIepaTrypa TUTPOBaHUS?

*  BrBeaute Gpopmynsl ans BeruuciaeHus pH Ha pa3HbIX dTanax TUTPOBAHUS B PaCTBOpax:
a) clla0dbIX KUCJIOT U OCHOBaHW; 0) Oy(pepHBIX cMeceil; B) THIPOIU3YIOIINXCS COJICH.

*  MOJHO JIM IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KHCIIOTY, OOpHYIO KUCIIOTY,
YTOJIbHYIO KHCJIOTY IO BTOPOM CTYNEHHU, COJTM aMMOHHUS?



[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 MHIMKATOPHBIE OIIMOKH B KUCIIOTHO-OCHOBHOM THTpoBaHuK? Kakue
TUIIBI MHAUKATOPHBIX OIIMOOK BaM HU3BECTHEI?

YTo Takoe X0JIOCTOH ONBIT U CBUJETENb, KAK OHU [IOMOTat0T 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 kos16e Ha 250,0 car’. Ha tutpoanue 25,00 ca’ pacTBopa ¢ heHondranernHom
nomwio 10,90 e’ 0,1004 1. pacTBopa H2SOy4, a Ha TUTPOBAHKE TOTO XK€ PACTBOPA C
METUIIOBBIM OPAHKEBBIM M3PACXO00BaHO 22,62 cM KHMCIOTHL. BBIYHCINTE MacCOBYIO
nonto (B %) Na2CO3 u NaHCO;3 B o6pasiie.

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

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

[ocTpoiite kpuByro TUTpoBanus 25 cu’ 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 NpUHIUIBI TATPUMETPUYECKOTO aHanu3a. Tepmunonorus. TpeboBanus,
Hp@}l’BfIBJ’IﬂeMIﬂe K peaKHI/ISIM, HCHOHLSyeMBIM B TI/ITpI/IMeTpl/I‘IeCKOM aHaJINn3e.
CranmapTHbIe pacTBOPBI TUTPUMETPUIECKOTO aHaM3a. TpeOoBaHUs K IEPBUIHBIM
ctanaaptaMm. CriocoObl BEIpaKEHHUS KOHIIEHTpAMU. TUTp U TUTP TO ONpeAeIsieMOMY
BEIIIECTRY.

IIporonnas Teopust bpéucrena-Jloypu.

Wuaukatopsl B TuTpuMeTpun. TpeboBanus k uHaukaropaM. CoBpeMeHHasi TeOpHUst
KHCJIOTHO-OCHOBHBIX HHJIUKATOPOB. MIHTEpBaN mepexo1a OKpacKu MHIUKATOPOB.
KpuBsle TuTpoBaHus, UX 0011ast XapakTepucTuka. CKadyoK TUTPOBAHUS KaK (PyHKIHS
KOHIICHTPAIlUX Pearupyronux BEMIeCTB ¥ TOYHOCTH aHAIK3a.

[TocTpoeHue 1 aHaTN3 KPUBBIX TUTPOBAHUS: &) CUIIBHBIX KUCIIOT MIEI0YaMu, 0) CIa0bIx
KHCJIOT IIeJI0YaMH, B) CJIA0BIX OCHOBAHHUH KHUCIOTAMH.

BnusiHue pa3nuuHbIX (GakTOPOB Ha CKAYOK TUTPOBaHUS. BbIO0p MHIMKATOPOB.
[TorpenmHOCTH U OTpAaHUYEHUSI TUTPUMETPUUCCKOTO aHAIIN3A.



. 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 3HAHWI TEOPUH MTPOIIECCOB OKUCIICHUSI — BOCCTAHOBJICHUS U HABBIKOB Pa0OOTHI
110 TI/ITpI/IMGTpI/I‘-IGCKI/IM METOdaM aHaJIn3a YMGTI) 06OCHOB8,HHO BI)I6I/IpaTI) U UCIIOJIBb30BAaTh MCTO/
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOT'O TUTPOBAHUS IS ONIPEICIICHUS OKUCIUTEICH 1
BOCCTAaHOBHUTEIICH.

Ymers:

1.IIpuroToBUTH pacTBOp MEPMaHTaHATA KAJIHsI C 3aJIaHHON KOHIIEHTPAIIMEH IyTeM pa30aBlieHUs
KOHIICHTPUPOBAHHOT'O PACTBOPA.

2. [TpUroToBHUTH CTaHAAPTHBIN PACTBOPBI HATPHS OKCAJIaTa ¥ KU TUXPOMaTa 10 HaBECKE C
TOYHO M3BECTHOW MACCOW M PACCYUTATH WX MOJISIPHYIO KOHIICHTPAIUIO SKBUBAJICHTA U TUTP
MPUTOTOBJICHHBIX PACTBOPOB.

3. CrangapTu3oBaTh pacTBOp MEpPMaHraHaTa Kallis MO0 pacTBOPY HATpHs OKcajara.

4. CTaHIapTH30BaTh PACTBOP HATPHUs THOCYIb(aTa Mo pacTBOPY Kalus IUXpoMaTa.

5. CTaHmapTU30BaTh PacTBOP MOAA MO PACTBOPY HATPHs THOCYIb(]ara.

6. OnpenensTh MaccoByro oo xkenesa (I1) B pacTBope myTem TUTPOBAHUS €ro CTaHAAPTHBIM
pPacTBOPOM KaJIvs TIEPMaHTaHAaTA.

7.0mpenensaTh MaccoByro aouiro xkene3a (II) B oOpasie ctanu myTemM TUTPOBAHUS €T0
CTaHJIaPTHBIMU PACTBOPAMH KaJlWs IEpMaHTaHaTa U Kajaus auxpomara. [IpoBoauTh
CTaTHCTUYECKYIO 00pabOTKy pe3yabTaTOB aHaiu3a U MeToa duriepa A CpaBHEHUS METOJIUK.
[TpuMeHSITh METOJT KOCBEHHOT'O HOJUMETPUISCKOTO TUTPOBAHUS JIJIS ONIPEICIICHHUS] OKUCITUTEIICH
- maccel meau (I).

9. IlpuMeHSTh METO/I KOCBEHHOTO OTIPE/ICIICHHUS] KUCIIOPO/Ia B BOJIE.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUHN

O630p MCTOHOB OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHOT'O TUTPOBAHUS. HOCTpOGHI/Ie KPHUBBIX
TUTPOBAHUA. CDaKTOpI)I, BJIMAIOIIHUE HA XapaKTCP KPUBBIX TUTPOBAHUA: KOHLICHTPAIUA - HOHOB
BOOOpOaa, KOMHHCKCOO6paBOBaHI/IC, noHHas cujia. CriocoObl OIIPCACIICHUA KOHEYHOM TOYKH
TUTPOBAHUA; UHIAUKATOPHI. HOFpeIHHOCTI/I TUTPOBAHUA.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

- HpI/IFOTOBHeHI/Ie NEPBUYHBIX 1 BTOPUYHBIX CTaHAAPTOB.

» [lepmanranatomerpus. [[puroToBieHre MEPBUYHBIX U BTOPUYHBIX CTAHIAPTOB.

» Omnpenenenue xene3a(ll).

* buxpomarometpus. IIpurorosienre nepBUYHBIX U BTOPUYHBIX cTaHAApTOB. Onpenenenue
xene3a(ll).

» [lepmaHraHaTOMETPUYECKOE U OUXPOMATOMETPUUECKOE OMPEICIICHHE )Kelle3a B CTaJIsX.



» MaremaTudeckas o0paboTKa pe3ynbTaToB aHanmu3a. CpaBHEHUE TIOTYUYEHHBIX TAHHBIX
MerooM Purepa.

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

* Honomerpuueckoe OnpesenieHre KUciopoia B BOJIE.

= PemreHne THUOOBBIX 3a7a4

* BpluncieHre MOJIIPHBIX MacC SKBUBAJICHTOB

= PacdyeTr KOJIMYECTBA BEIIESCTBA

* BbluncieHus Ipy NPUTOTOBICHUHM CTAaHJAPTHBIX PaCTBOPOB, ONPEACICHNE KOHIICHTPALIMI

» PacueTsl pe3ynbTaToB aHanmm3a. [IpssMoe 1 0OpaTHOE W 3aMECTUTEIILHOE TUTPOBAHUE

* BbluncieHne MOTEHIMAaI0B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Map

» JlocTpoeHHE KPUBBIX TUTPOBAHUS, BBIOOP HHIUKATOPA

* BpluncieHre MHAMKATOPHBIX MOTPEIIHOCTEN

BOITPOCBHI U3YHAEMBIE CAMOCTOATEJIBHO

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

*  Honomerpus u nonumetpus. Onpenenenue xenesa (1), ranorenu-muoHoB, epOKCHUIOB,
KHCIIOT.

=  bpomaTtomerpus, LepuMETpusi, BAHAJATOMETPHUSI, TATAHOMETPUS, XPOMOMETPHS.
NEPBUYHBIE U BTOPUYHBIE cTaHAApThl. MHAuKaTOpBl. Onpedenenue neopeanuieckux u
Op2aHU4ecKux coeOuHeHull.

=  Bomnpocsl 11 caMOPOBEPKHU.

=  KakuMm TpeOOoBaHUSIM JTOJDKHBI YAOBIETBOPSATH PEAKIIUUA OKUCICHUS-BOCCTAHOBJICHHUS,
4TOOBI UX MOYKHO OBLIO MCTOJIB30BaTh 7Sl KOWYecTBeHHOTo aHanu3a? [IpuBeaure
MIPUMEPHI PEAKIINA, UCTIOIB3YEMBIX B METOaX.

*  Or kakux (akTOpOB 3aBUCUT BEJINYMHA TOTEHIIMAIA JAHHONW OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN CUCTEMBI?

» B kakux ciy4asx KpuBas TUTPOBAHHUS B METOJIaX OKUCIUTEIbHO-BOCCTAHOBUTEIIHHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTEJIBHO TOUYKH SKBUBAJIEHTHOCTH? B Kakux ciydasx
KpUBasi TATPOBAHUSI CHMMETpHUYHA?

=  UYem 00bsACHsAETCS TO, UTO MIEpBBIC KAtk pactBopa KMnO4 ipu THTPOBAHUU OKCAIaTOB
00ecIBEYMBAIOTCS MEAJIEHHO, a MOCIE1YIOIINE — MTHOBEHHO?

* [louemy nepmanranaroMmerpuyeckoe onpeaeneHue xenesa (I1I) B constHokucoM cpene
HE00XO0IUMO MTPOBOJUTH B MPUCYTCTBUU cMecu L{lummepmana-Peitarapna?

» [IpuBenuTe MpUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX HHAUKATOPOB U OOBSICHUTE
MEXaHU3M UX JIEUCTBHUSI.

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

»  Kakue 10CTOMHCTBA IUXPOMATOMETPUUECKOTr0 MeToia onpenenenus xenesa (1I) nepen
MEPMAHTaHATOPMETPUUECKUM?

»  Kakue npuunHbI 00yCIaBIMBAIOT HEYCTOMYMBOCTH pacTBOpa THoCyb(dara? Kak
MPUTOTOBUTH CTAHIAPTHBIN pacTBOp THOCYNb(ara?

»  Kak onpezensiercss pakTop 3KBUBAJIEHTHOCTH U MOJISIPHAsI Macca SKBUBAJICHTA B
peaKlMsIX OKUCICHUS-BOCCTAHOBIIEHUs?

»  [lovemy ajist HOIOMETPUUYECKUX ONPEACICHUN OKUCITUTENICH MPUMEHSIETCS OO0
U30BITOK HOIUCTOTO KaTvsi?

* Jloyemy nepea TUTPOBAHUEM KHUCIIBIX PACTBOPOB THOCYIH(AaTOM HEOOXOIUMO
3HaYUTEIbHOE UX pa3zdaBieHue?

=  OOBsCHUTE, 71 4YeTO0 HEOOXOMMO PACCUUTHIBATh (POPMaTbHBIC OKHCIUTEIBHO-
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 IIPEJCTABICHUAX O CBOMCTBAX U MOBEJECHUHN 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 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

OO1111e NPUHIMITBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. TpeboBanus,
IPEIbSABISEMbIE K PEAKIIUSIM.

[TocTpoeHne KPUBBIX OKUCIUTENBHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUsA. DakTOpHI,
BIHSIOIINE HA (opMy KpUBBIX. CHMMETPHUYHBIE ¥ HECUMMETPUYHBIC KPUBEIC
TUTpoBaHUs. OCOOEHHOCTH KPUBBIX TUTPOBAHUS C KUCIOPOJICOAEPKAIUM TUTPAHTOM.
Ckadok TUTpOBaHUS Kak (PYHKIHS pa3HOCTH MOTEHLUATIOB TUTPYEMON U TUTPYIOIIEH
CHCTEM.

Crnioco6s! puxcupoBanust KTT. be3biHinkaTopHble METOIbI TUTPOBAHUS, UCIIOJIb30BAaHUE
creun(uyecknx, HeoOOpPaTUMBIX U OOPATUMBIX HHAUKATOPOB. OKUCINUTENBHO-
BOCCTAHOBUTEJIbHBIE MH/IMKATOPHI U MIPUHIIUI UX JeHCTBUS (TIOKa3aTh HAa IpUMEpe
TU(pEeHUTIaMHUHA).

MexaHu3M 1 KHHETHKA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB
(KaTaauTUYEeCKHEe, MHIyLIUPOBAHHBIE U COTIPSDKEHHBIE PEaKIUH).

OmuOKH 1 OrpaHUYEHUSI METOJJOB OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOIO TUTPOBAHMUSI.
WNHunrkaTtopHble OMIMOKU U UX pacyer.

Teopus u mpakTHKa TUXpoMaTOMeTpUYecKoro ananu3a. CtannapTHble pacTBOphl. Pacuer
KPUBOW TUTPOBAHUS: a) B MPUCYTCTBUHU U 0) B OTCyTCTBUE (POCHOPHON KUCIOTHI.
WNnaukatopsl MeTona. Microunuku ommbok. [Ipumeps! onpeneneHuil.

Teopus 1 mpakTHKa IepMaHraHATOMETPUUECKOT0 TUTpoBaHusl. CTaHAapTHBIE PACTBOPHI.
Pacuer kpuBoii TUTpOBaHUA. BO3MOXKHOCTH, OTPaHUUYEHUS U TOTPEITHOCTH METO/1A.
IIpumeps! onpeneneHui.

OO1mast xapaKTepUCTHKA HOJI0- U HOJUMETPUUYECKOT0 METO/10B aHanu3a. Mogomerpus, ee
npuHuunbl. CTannapTHele pacTBophl. ctounuku ommbok. [Ipumepsl onpeneneHuii.
O0630p OCHOBHBIX METOJIOB OKUCIIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHHUS.
Bbpomaromerpus, 1iepuMeTpHsi, BaHaJOMETPUS, TATAHOMETPUs (OCHOBHBIE PEAKIINH,
YCIIOBUS IPOBEACHHUS ONPEACIECHUN, NHINKATOPbl METOJI0B, IPUMEPHI ONIPEACIICHUN ).
OmnOKH KOTMYECTBEHHOr0 aHalIn3a. MeTo bl OLIEHKH CUCTEMAaTUYECKUX U CITydalHbIX
omunooK. MckimoyeHrne npoMaxos.

[IpaBUIBLHOCTH U BOCIIPOM3BOAMMOCTD. BbIpaxeHne BOCIponu3BOMMOCTH. MeTo bl
KOHTPOJISI IPaBUIIBHOCTH, ITYTH YBEIMUYEHUS BOCTIPOM3BOAUMOCTH.

CraTtuctudeckoe pacrpeaeneHue norpemnocte. [Ipenen ooOHapyxeHusl.

CpaBHeHue aByX BBIOOpOK. OOHapyKeHHE CHCTEMaTHYECKUX 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
KOMIIJIEKCOMETPUYECKHM TUTPOBAHUEM.

5. IIpoBOAHUTH CTATHCTUYECKYIO 00Opa0OTKY pe3yIbTaTOB aHAU3A.

BOIIPOCHI, U3YYHAEMBIE HA JIEKIIUHN

Heoprannuyeckue u opraHn4ecKue TUTPAHTHL B KOMILIIEKCcOMeTpuu. Mcnonb3oBanue
AMHHOTIOJIMKAPOOHOBBIX KUCIIOT B KOMIUIEKCOHOMETpHH. [l0cTpOeHNE KPUBBIX TUTPOBAHMSL.
MertannoxpoMHble MHIUKATOPbI U TpeOOBaHUs, IpebsBIIsieMble K HUM. BaxxkHelmue
YHHUBEpCaJIbHbIE U CIIELU(PUUECKUE METAITIOXPOMHbIE HHAUKATOPbl. CriocoObl
KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUSA: MPsAMOE, 00paTHOE, KOCBEHHOE. CeeKTUBHOCTD
TUTPOBAHUSA U CIOCOOBI €€ MOBBILIEHUS. [lorpenHoCTH TUTPOBaHMUSL.

BOITPOCHI, U3YYAEMBIE HA IABOPATOPHbBIX 3AHATHUAX

L4 OHpe,I[CJ'ICHI/IC KaJlbliyusl U Maraust 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 MTOTPENTHOCTEN

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 nmoaOuparoT HHIUKATOPHI ISl KOMILIEKCOHOMETPUYECKOTO 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 HHAUBUAYAJIIBHOT0 3a/IaHUA U ¢1avda 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 onpeieneHus raloreHu0B, €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 METOAOM 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 TUTPOBAHMUS, IPSMOE, 00paTHOE TUTPOBAHKE, KOCBEHHOE,
3aMEIIEHHS.

e  CelleKTUBHOCTh KOMILJIEKCOHOMETPUH, BO3MOKHOCTH €€ MOBBILLICHMUSL.

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

e  Oco0eHHOCTH KOMIUIEKCOHO0Opa30BaHMs HOHOB MeTauioB ¢ DJITA 1 MeTaIIOXpOMHBIMHU

HHAWKaTOpaMH.



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

BOJBI.

6 QJJIEKTPOXUMHUYECKHUE METO/JbI AHAJIN3A

Henn: Ha ocHOBE 3HAaHUI TEOPUH, IPAKTUKU U BO3MOKHOCTEH AIEKTPOTUTPUMETPUIECKUX
METO/IOB aHaJIM3a OBJIAJETh TEXHUKOM paboThl Ha pH- MeTpe, KyJoHOMETpUUYECKOU U
aMIIEpOMETPUUYECKON YCTAaHOBKAX, YMETh IIPUMEHATH I10Jy4CHHBIE JAHHBIC IS
UACHTU(PUKALIMYA HEOPraHUYECKUX U OPraHMYECKUX COEAMHEHHI; BBITOJIHATh KOJIMYECTBEHHOE
OIIpEIETICHUE BEIECTB AIEKTPOXUMUUECKUMHU METOIAMH.

Bomnpocsl, n3yyaembie Ha JIEKIIUU

OO01mas XxapakTepUCTHKA IIEKTPOXUMUIECKIX MeTo0B. Kimaccudukarus. DIeKTpoXuMHUIECKIe
AYEUKU. IHAMKAaTOPHBIN JIEKTPOJ U JJIEKTPOJ CPaBHEHUS. PABHOBECHBIE U HEPABHOBECHBIE
3JIEKTPOXUMHUYECKHE CUCTEMBI. SIBJIEHNS, BO3HUKAIOIME NP TPOTEKAaHUH TOKA (OMHUYECKOE
NaJIcHUE HapsDKEHUs, KOHIIEHTPA[MOHHAs U KHHeTH4YecKas nossgpuzanus). [lonspusanonsele
KPHBBIE U X UCIIOJIb30BAHUE B PA3JINYHBIX NIEKTPOXUMHUYECKUX METOAX.

BOITPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO

I/I3y‘{I/ITb BCC TCOPCTUYCCKHUEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIWH.

6.1 TNOTEHLHUOMETPUS
Bomnpocsl, n3ydaemsbie Ha JEKIHUH

[Tpsamas norenunomerpus. M3amepenue norenmana. O6paTuMble 1 HEOOpaTHUMBbIE
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. IHIMKaTOpHBIE 31eKTpoabl. loHOMETpHS.
Knaccudukanus HOHCENEKTUBHBIX 3JIEKTPOJOB: AJIEKTPO/Ibl C TOMOT€HHBIMU U F€TEPOTr€HHBIMU
KPUCTANTNYECKUMHU MEMOpaHaMHM, CTEKJITHHBIE 3JIEKTPO/Ibl, JJIEKTPOAbI C OBH>KHBIMU
HOCUTEJSIMH, (PEpMEHTHBIE U Ta309YBCTBUTEIBHBIE JIEKTPOIbL. DIIEKTpoIHAs (QYHKIHS,
KO3(DPUILIMEHT CeNIEeKTUBHOCTH, BPEMsI OTKJIHKA.

[ToreHunomeTpruyeckoe TUTpoBaHue. MI3MeHeHne 371eKTpoJHOr0 MOTEHIIMaNa B IPOLecce
TuTpoBaHus. CriocoObl 0OOHapyKeHHsI KOHEYHOM TOUKU TUTPOBAHUS; MHUKATOPBI.
Hcnonp3oBaHne peaklnii KUCIOTHO-OCHOBHBIX, OCAKJCHHS, KOMILUIEKCOOOpa30BaHus,
OKHCIICHUSI-BOCCTAHOBJICHMS.

Bonpockl, u3yyaemble Ha 1a00paTOPHBIX 3AHATHAX

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

Pemienne TMNOBBIX 3aau

PacueT moreHnuana s1ekTpo/ia mo 3aJaHHBIM MTapaMeTpam
Pacuer 3/IC ranpBaHMu€CKOTO 3JIEMEHTA

Pacdet paBHOBECHOW KOHIICHTPALIMH

[TocTpoeHre KpUBbIX NOTEHIIMOMETPUYECKOTO TUTPOBAHUS
PacueT MaccoBoOIl 10IH BeNlecTBa

Omnpenenenne pH pactBopos, 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 JT0JIKHBI 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 KanuopoBath? Kak ocymiecTisiercs HacTpoi-Ka
pH-metpa?

. Kak onpenensercs To4Ka 5KBUBAJIEHTHOCTH IIPU IIOTEHIIMOMETPHUYECKOM
TUTPOBaHUN?

= Yro Takoe KO3 PUINEHT CEeNEeKTUBHOCTHU?

. VYKaxuTe yCIoBUS UII COBMECTHOTO ONPEACIICHHS ABYX U 00Jiee HOHOB B METO/IE
NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.

. OO0bsicHUTE BO3MOKHOCTh TUTPOBAHUS TAJIOT€HU/IOB [P COBMECTHOM
IIPUCYTCTBUHU.

. Kakoii Bug Oyner uMeTh KpuBas TATPOBAHUS CMECH MOJUA U XJIOPUa Kaaus
HUTpATOM cepelpa ¢ cepeOpsIHBIM UHUKATOPHBIM 3JIEKTPOAOM?

. Ot kakux (pakTOpOB 3aBUCHUT BEJIMYMHA CKayKa MOTEHIIMAJIa Ha
NOTEHLIIMOMETPUYECKON KPUBOM?

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

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

6.2 KYJOHOMETPUSA

Bonpocsl, u3y4aembie Ha JTeKIHH

Teopernueckue ocHOBBI. 3akoH Papanes. CriocoObl onpesieNieHns: KOJIMYeCTBa 3JIEKTPUIECTBA.
[Tpsimast KyJTOHOMETPHUS U KYJIOHOMETpHUUECKOe TUTpoBaHue. KylnoHoMeTpus Ipy MOCTOSHHOM
TOKE U IIOCTOSSHHOM ITIOTCHIIHNAJIC. Bremmussa u BHYTPCHHAA I'€HCpAlUs KYJTOHOMETPUUCCKOT'O
TUTpaHTa. TUTPOBaHNE 2TIEKTPOAKTUBHBIX U DJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. Onpeenenne
KOHEUYHOM TOYKH TUTPOBAHUA. HpeI/IMymeCTBa " OT'paHUYCHUA METOAa KYJIOHOMCTPUYECKOT'O
TUTPOBAHUS IO CPABHEHUIO C IPYTMMH TUTPUMETPUUECKMMH METOIAMHU.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

OmnpeneneHne MaiablX KOJTUYECTB KUCIOTHI U MIEI0YH,aCKOPOMHOBOM KUCIIOTHI U JIp.
Pemenne tumnosbix 3ama4d 3akoH Papajes. Pacuer mapamMeTpoB 71 KyJTOHOMETPUUYECKUX
U3MEpEHU.

OrnpezeneHne KOHIEHTPauU 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. IHIuKaToOpHbIE 37eKTPoAbl. BeIOOp MOoTeHIMaNa 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
BO3MOXHBIE (POPMBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHMS.

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

. Kakwue 31ekTpoabl NpUMEHSI0TCS B METOIE aMIIEPOMETPUUECKOTO TUTPOBAHUS?
. 3amyTa HHIUBUAYATLHOTO 33JJaHNs U cJjada 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.



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

7.0ITUMECKUE METObI AHAJ/IN3A

BOITPOCHI, U3YYAEMBIE HA JIEKIIUHU

CreKTp 2JIeKTPOMAarHUTHOTO U3NTydeHUs. DHeprusi OTOHOB, YACTOTA, BOJHOBOE YHUCIIO,
JUTMHA BOJIHBI; CBSI3b MEXKAY HUMH;, TEPMUHBI, CAMBOJIBI, €AMHUIIBI n3MepeHusi. CocTaBistomue
BHYTPEHHEH SHEPTUU YaCTHUI] U COOTBETCTBYIOLME UM JUANIA30HbI JIEKTPOMAarHUTHOTO
u3nydeHusi. OCHOBHBIC TUIIBI B3aUMOICUCTBUS BEIIECTBA C M3TyUCHUEM: YIMHUCCHS (TETIOBas,
JIOMUHECIIEHIIHS ), TIOTJIONIeHre, paccesiHre. Kinaccudukaius cneKTpoCKOMUYECKUX METOI0B 110
MIPUPO/IE YACTHUII, B3AUMOACHCTBYIONINX C U3ITYYCHHUEM (aTOMHBIE, MOJICKYJISIPHBIC); XapaKkTepy
nporecca (a0copOLMOHHBIE, SMUCCUOHHBIE); TUAIIa30HY AIEKTPOMArHUTHOTO H3TYYECHHUS.

Crnektpsl aToMOB. OCHOBHBIE U BO30YK/IEHHBIE COCTOSTHUSI aTOMOB, XapaKTePUCTUKU
COCTOSTHUI. DHepreTHUecKre Nepexo/Ibl, paBuiia 0T0opa. BeposTHOCTH 31IeKTPOHHBIX
MEePEX0/I0B M BpeMeHa JKM3HU BO30YKJICHHBIX COCTOSTHUN. XapaKTEPUCTUKU CTIEKTPATbHBIX
JIMHUM: TIOJIO)KEHUE B CIIEKTPE, UHTEHCUBHOCTD, NOJNYIIUPUHA. [[puunHbI yimupeHus
CIEKTPaJIbHbIX JIMHUM.

CrieKTpbl MOJIEKYIT; UX 0cOOeHHOCTU. CXEeMBbI JIEKTPOHHBIX YPOBHEH MOJIEKYIIBI.
DINIeKTPOHHEBIE, KoJIeOaTeIbHbIC U BpalllaTeIbHbIE CIIEKTPHI MOJIEKYJl. 3aBUCUMOCTb BHJIa CIIEKTPa
OT arperaTHoro COCTOSIHUS BEIIECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHUS U TTOTJIOMICHHS 3JICKTPOMAarHUTHOTO u3iydeHus. CBs3b
AHAIUTUYECKOTO CUTHAJIA C KOHIIEHTpaIueil omnpenensieMoro komnonenta. OCHOBHBIE CTIOCOObI
onpeAeseHus KOHIEHTPANH B CIIEKTPOCKOMTUYECKUX METOAX.

Amnmaparypa. Crmoco6sl MOHOXpOMaTH3AIUH TyducToii sHepruu. Kinaccudpukanus
CIIEKTPATLHBIX MMPUOOPOB, UX XaPAKTEPUCTUKU: TUCTICPCHs, pa3pelIaroias CiocCOOHOCTb,
cBerocuna. [IpueMHUKN U3MydeHUs: POTOIMYIbCHS, (POTOITEMEHTHI, POTOYMHOKUTENH,
MOJTYNPOBOTHUKOBBIE TPUEMHUKH. THCTpyMeHTanbHble TOMEXH. [IIyMbl 1 OTHOIIIEHUE CUTHAI
— IIIyM.

7.1 METOJbI MOJIEKYJISIPHON ONITUYECKOW CHEKTPOCKOIINU

Iens: Ha ocHOBE 3HaHMIA TEOPHH, MPAKTHUKNA U BOZMOXXHOCTEH aICOOITMOHHO-CIIEKTPOCKO-
MUYECKOT0 METO/1a aHAIIM3a OBJIA/IeTh TEXHUKON pabOThI Ha (DOTOIIEKTPOKOIOPUMETPE, YMETh
MIPUMEHSATD JIEKTPOHHBIC CIIEKTPHI TOTJIOMIECHUS [T MACHTH(UKAIIMN HEOPTAHNIECKUX
COCTMHEHUH; BBITIOJIHATH KOIMYECTBEHHOE OMPE/ICIICHHE BEIeCTB (DOTOMETPHUECKUM, XPOMATO-
(hOTOMETPUUYECKUM METOIaMHU.

BOHpOCbI, HN3Yy4aCMbIC Ha JICKIUN



[MpuanunuansHas cxema npudopa. Kiaccnukanus anmapaTypsl ¢ TOYKH 3pEHUS
croco0a MOHOXpoMaTu3auu (HoToOMeTpsl, ClieKTPoPoTOMeTphl). 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 OnpeieeH s KOHIIEHTpaKH BeulecTB. M3mepenne BhICOKHUX,
HU3KUX ONTUYECKUX IUIOTHOCTEH (IuddepeHnaabHbIi MeTO ). AHAIM3 MHOTOKOMIIOHEHTHBIX
cucteM. CiekTpo(oTOMETpHs KaK METO/I UCCIIEOBAaHHS PEAKIMiA B pacTBOpax
(KoMIUIEKCO00pa30BaHMs, IPOTOIUTUIECKUX, arPETaIlii ), COMPOBOKAAIOIINXCS H3MECHEHUEM
CIIEKTPOB IMOTJIOIEHHUA. MEeTPOIOrnIecKre XapaKTepUCTHKH U aHATUTUYECKHAE BO3ZMOXKHOCTH.

BOITPOCHI, U3YYHAEMBIE HA TIABOPATOPHBIX 3AHATUAX

KonunuectBeHHslii hoToMeTprueckuii aHanus. Y ciaoBUs (POTOMETPUUECKOTO ONpeeIeHuUs
(BBIOOP (pOTOMETPUYECKON peaKkinu, BBIOOP ATUHBI BOJIHBI, KOHLIEHTPALIUK PAcTBOpA U
TOJILIMHBI TIOTJIONIAIOIIETO €105, UCIOJIb30BaHUE pacTBOpa cpaBHeHus). OnpeneneHue
KOHIIEHTPAILlUU aHAJTM3UPYEMOTO PAaCTBOpa: METO/1 IPaLyUpOBOYHOTO Tpaduka, METO OJHOTO
CTaHJapTa, OTpeelIeHNEe KOHIICHTPAIMH 110 MOJISIPHOMY KO3 (OUIIMEHTY TOTJIONICHHS, 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 (HOTOMETPHUUECKUX U3MEPEHUAX?

» Kakue 3aK0Hbl (JOTOMETPUU HCIIONB3YIOTCS B aHAIIN3E?

= 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 npouecca B 3aBUCUMOCTH OT HAIIPABICHHS BHXKEHUS
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 XUMHUYECKUM CBOMCTBAaM 3JIEMEHTOB U C LIEJIbIO aHAIM3a
(Hammpumep, AJis pa3AeeHUusl OPraHUYECKUX COSAUHEHNUN).

DOoTOMETPUYECKUE pEAKIINY, JIEKALUE B OCHOBE OIPEAEICHUS 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.

O6benunenHsbiii 3akoH byrepa-JlamGepra-bepa, rpanuiibl ero npUMeHEHHUS.
Cnenctus u3 00beIMHEHHOTO 3aKOHA. BO3MOXKHOCTD OmpeieNieH s IByX OKpa-IIeHHBIX
BEILECTB [IPU COBMECTHOM MPHUCYTCTBUH.

WctuHHbIe 1 KaXXyluecs: OTKIOHEHHS oT 3akoHa byrepa-JlamGepTta-bepa.
Monsipablii KOAQGUIUEHT MOTTIOMIEHUS YIEKTPOMAarHUTHOTO U3ITyYEHHS — Mepa
YYBCTBUTEJIBHOCTHU CHEKTPO(YOTOMETPUUECKUX METO/10B. VICTUHHBIE U YCIIOBHBIE
3HaYeHHs MOJ. KO3 (ULIMEHTa MOTIOIMIEHUSI.

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

®uznyeckue ycnoBus GOTOMETPUUECKOTO aHAIM3A.

CriocoOb!I onpeieneHns: KOHIEHTPAIMH, UCIIOIb3yeMbIe B (DOTOKOJIIOPUMETPHUUECKOM
aHanuse.

3anaum, pemaeMbie METOJaMU (POTOMETPUIECKOTO aHAIIN3A.

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

CrekTpsl aTOMOB, UX XapaKT€PUCTHKA.

CymHOCTh METO/1a YMUCCUOHHOM CIIEKTPOCKOINH TJIAMEHH.

[Tnamst Kak UICTOUHUK aTOMH3AIIUU U BO30YKIACHHs. XUMUYECKUE PEaKIIUU B INIAMEHU.
[TpuHuMNUaIbHAs cxema IJIaMeHHOTro (POTOMETpa.

3anauun, pemaeMbie MeToJaMi POTOMETPUH MIaMeHu. ICTOUHUKH OIIHOOK.
CylrHoCTh METOIa aTOMHO-00COPOIIMOHHOTO aHAIH3a.

[TpuHIMIIUATBHAS CXeMa aTOMHO-20COPOIIMOHHOTO aHAJIH3a.

3anauu, perraeMble METOJaMH aTOMHO-a0copOIIMOHHOr0 aHanu3a. [lorpemHoctu u
OTpaHUUYEHUS METOJIOB.

6.MeToauyeckue MaTepuaJibl, onpe/easoiine Npoueaypbl OleHNBAHUS

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

[Ipy moAaroTtoBke K »HK3aMEHy OOYyYalolMMCs LEIecO00pa3HO HCIOIb30BaTh

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

JIOKYMEHTBI, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY.

Ha »5k3aMeH BBIHOCHTCS Marepual B o0OObeMe, NPEeayCMOTPEHHOM pabouei
nporpaMmMoil y4eOHOM JHUCUMIUIMHBI 3a CeMecTp. OK3aMeH MPOBOIUTCS B

MMCBMEHHOM / yCTHOU (hopme.



[Ipy mnpoBeaeHUH »SK3aMeHa B NHUCbMEHHOW (ycTHOH) dopme, Bemyuui
MPETo/IaBaTellb COCTABISACT SK3aMCHAIIMOHHBIE OWJIETHI, KOTOPHIC BKIIIOYAIOT B
ceOsi: TECTOBBIE 3a/laHHs; TEOPETHUYECKUE 3aJaHus; 3aJadyd WIM CHUTyalUU.
DopMyIUpPOBKA TEOPETHUUECKUX 3aJaHusl COBHAAacT C (DOPMYJIHPOBKON MEpeyHs
AK3aMEHAIMOHHBIX BOIIPOCOB, IOBEJICHHBIX /10 CBEJACHUS 00YUYaIONIUXCsl HAKaHYHE
sK3aMeHalMoHHoi ceccun. CojliepkaHHe BOMPOCOB OJIHOTO OMiIeTa OTHOCUTCS K
Pa3IMYHBIM pa3zieliaM MPOrpaMMBbl ¢ TeM, YTOOBI OoJiee MOJTHO OXBAaTUTh MaTepUal
y4eOHOM AUCIMIIIAHBI.

B aymuropun, rae NpOBOAUTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO
HaxXoAWTbCcd He OoJyiee 1IIECTH CTYACHTOB HAa OJHOIO IPEnojaBaTels,
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 COAECPIKAHUE 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
MPEyCMOTPEHHOTO TIPOrPaMMOi MaTeprajia, yMeeT YeTKO, JAKOHMIHO 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€ 3HAHWS1 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 YACTHUYHO, BBINOJTHEHHBIC YYCOHBIC 3aJaHUS COJEpPXKaT
rpyOsbie omnOku. Ha sk3amMeHe CTyIeHT JEMOHCTPUPYET 3HAHUE TOJIbKO OCHOBHOTO
Marepuala, OTBEThI COAEpKaT HETOYHOCTH, CJIad0 apryMEHTUPOBaHbI, HapyIleHa
MOCJIEIOBATEILHOCTh M3JI0KEHHUS MaTepuaia

Ouenka «neyooenemeopumenvho) — om 36 0o 60 6an106 — TEOPETUUECKOE
CoJIep>KaHuE Kypca He OCBOEHO, HEOOXOMMbIE PAKTUYECKHE HABBIKK PabOTHI HE
c(OpMUPOBAHBI, BHIIOJHEHHBIEC yUeOHbIE 3aJaHHsI COAECpPKAT rPpyObIe OLIHOKH,



JOTIOJTHUTENIbHASL CAMOCTOSITENIbHAs paboTa HaJ MaTepHUalioM Kypca He MPUBENET K
CYILIECTBEHHOMY TMOBBIIIEHUIO KaUe€CTBA BHITIOJTHEHUS YUEOHBIX 3aAaHuii. Ha
AK3aMEHE CTYJICHT IEMOHCTPUPYET HE3HAHUE 3HAUUTEIHHON YacTH MPOrPaMMHOIO
MaTtepualia, CylieCTBEeHHbIE OITMOKHA B OTBETAX Ha BOIPOCHI, HEYMEHHUE
OPUEHTUPOBATHCA B MaTepHaje, HE3HAHUE OCHOBHBIX MOHSITUI AUCIUTIIIAHBI

Taoauna 7. Pe3yjbTaThbl 0CBOEHUS Y4€OHOM QUCIMILIMHBI, OAJIEKALIUE

NpoBepKe
Pe3ynomamal 00yyeHus Ochoenvle Buo oyenounozo
(Komnemenuyuu) noxazamenu oueHKu mamepuana,
pe3yibmamos
00yuenusn
OIIK-5 - Cnoco6enBiaaaern: [MPAKTUYECKOE
OCYIIIECTBIIATH COBPEMEHHBIMHU BaHSATHUE,TECTUPOBAHM €,
DKCIIEPUMEHTAJIbHBIE  XMMUYECKUMHU U KOHTpOJIbHAsI padoTa,
HCCIICI0BaHMS U/((U3UKO- XUMUYECKUMHU [MHANBUIYATbHOE
MCTIBITAaHUS MIOMETOIaMH aHATN3a cobeceloBaHUE,
3alaHHON METOJUKE, Y METh: ruroBbie NJI3.
MPOBOAUTE HAOMOAeHUABBIONpaTh (HU3KKO- THUIIOBEIE OIIEHOYHEIE

M U3MEPEHUS C YUYETOMXMMHUYECKHE METOJbI  [MaTepHUasbl s
TpeOOBaHUM  TEXHHKU@HAIM3a B 3aBUCUMOCTH [yCTHOTO OMpOca

0e30macHOCTH, OT MOCTaBJICHHOMN (pasoen s );
00pabaThIBaTh v3ajiaqu, IPpOBOJAUTH TUTIOBBIE TECTOBBIE
WHTEPIPETUPOBATH CTATUCTUYECKYIO 3agaHus (pazaens.)
DKCIIEPUMEHTAbHBIE  (00pabOTKy MaHHBIX ¢ [(OIEHOYHBIE MaTEePUAIIbI
NaHHbIC MCII0JIb30BAaHUEM ISl CAMOCTOSITEIIbHOM
NuankaTopbl ITMHEUHBIX METOJI0B PaboThI (TUIIOBHIE
MOCTHIKCHUM: AHaIM3a U 3aja4u pazgen S.);
OIIK-5.1 — CnocobeH/cTaH1apTHOTO TUIIOBEIE OIICHOYHEIE
MPOBOIUTH MPOTrPaMMHOTO MaTepualibl K SK3aMEHY
HKCIIEPUMEHTAJIbHbIE  (00eCIIeYeHHS (pasoen 5.6.)
CCIIeJOBAaHUS n3HaTh: OCHOBHEIE

MCTIBITAHUS MOBaKOHOMEPHOCTHU

3aJITaHHON METOIUKE MMPOTEKAHUS
OIIK-5.3 - CnocoOeHXUMHYECKUX PeaKIuit
00pabaThIBaTh WIS IPUHSTHS
WHTEPIPETUPOBATH KOHKPETHOTO
DKCIIEPUMEHTAIILHBIE  TEXHUYECKOTO
NaHHBIC pEIIeHus pu




pa3zpaboTke
TEXHOJIOTUIECKUX
IIPOIIECCOB; METO/IBI
KOPPEKTHOU OLIEHKH
MOTPEITHOCTEN TIpH
MIPOBEJICHUH
IKCIIEPUMEHTA

7. Y4eOHO-MeTOAuYeCKOe U MH(POPMALMOHHOE 00ecneyeHre TUCIUIIIMHBI
(MoxyJis)

7.1. OcHoBHas JUTEpPaTypa

4. BacunbeB B.I1. AHanutnueckas xumus. Knaura 1. Tutpumerprueckue u
rpaBUMeTprYecKue MeTo bl anaiusa. M.: Jlpoda. 2005. 369 c.

5. BacuibeB B.I1. Ananmutnueckast xumua. Kaura 2. ®u3nko-xuMHUeCKue METOIbI
ananusza. M.: JIpoda, 2005. 384 c.

6. Xuxamuua T.U., Hukutuna H.I'. Aranutuueckas Xxumus, 3

nznanue.M.: FOpaiit. 2012.

7. AHanUTHUYECKast XUMHS U (PU3UKO-XMMHUYECKHE METO bl aHaJIh3a B 2-X TOMax
nof pexn. mpodeccopa Mmenko A.JI.T.1. M:Axanemus. 2012

8. AHaIIUTHYECKast XUMUS U (PUBUKO-XUMUYECKHE METOJIbI aHATU3a B 2-X TOMaxX
nof pen. npodeccopa Mmenko A.JL.T.2. M:Axanemus. 2012



11. Ananutndeckas xumus. OU3NKO-XUMHUUECKUE U (U3MUECKUE METO/Ibl aHATTN3a
[DnekTpoHHBIN pecypce] : yuebHoe nocoodue / H. . Mosuan, T. C. 'opbyHosa, U.
. EBrenbeBa, P. I'. PomanoBa. — DJeKTpOH. TEKCTOBBIE JaHHbIe. — KazaHs :
KazaHcknii HAITMOHANBHBIN UCCIIEN0BATENBCKUM TEXHOJIOTUYECKUY 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. O6mme
TeopeThuueckre ocHOBbI. KauecTBeHHBIN aHanu3 [DNeKTpoHHBIN pecypc] /
Xaputonos I0.41. - M. : I'90TAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-
2934-1 - Pexxum goctymna:
http://www.studentlibrary.ru/book/ISBN9785970429341 .html

7.2. lonoJIHUTEIbHAS JIUTEpPaTypa

1. Ananutuueckas xumus. [IpoGiaeMbl 1 MOAXOABI B 2-X TOMaX . MEPEBOJI C
AHTJIMKACKOTO MOJ1 peaakuueit akaaemuka 3omnorosa FO.A., 1.1,M.: Mup, Acr.
2004.608 c.

2. Ananutuueckas xumus. [IpoGiaemMbl 1 MOAXOABI B 2-X TOMAaX . MEPEBO/JI C
AHTJIMKACKOTIO MO/ peaakuuent akaaemuka 3omorosa 0.A., 1.2,M.: Mup, AcT.
2004.608 c.

2. OcHoBbl ananutrueckor xumu (mof pex. FO.A. 3omotosa). Kuural.O0mue
BOIIPOCKI. METOJIBI pa3aeneHusd.- M.: Beicur. mk.,. 2012.- 383,

3. OcHoBbI aHanuTHyeckor xumud (rox pea. FO.A. 3omotosa). Kuura 2. MeTo st
XAMHYECKOro aHaian3a.- M.: Bercnl. mk.,. 2012.- 461 c.

4. OcHOBBI aHanmUTHYECKOU XUMUU. [IpakTueckoe pykoBoacTBo. Komnektus
aBTopoB. / [lox pex. FO.A. 3onorosa. M.: Beicu. k., 2001. 463c.

5. Xapuronos 10.4., Ananutnyeckas xumusi. KauecTBeHHbIN aHAIINS.
Tutpumerpus. COOpHUK YIIpaKHEHHM [ DNEKTPOHHBIN pecypc] : yueObHoe nmocooue
/ ¥O.51. Xapuronos, JI.H. /Ixxab6apos - M. : I'DOTAP-Menna, 2015. - 240 c. - ISBN
978-5-9704-3272-3 - Pexum gocryna: :
http://www.studentlibrary.ru/book/ISBN9785970432723 . html

7.3. llepuoauyeckue U3TaHusi

1. )KypHan aHanIMTUYECKOU XUMUHU
2. XKypHan oO1eit XuMuu
3. KypHan HeopraHn4eCKONXUMUU
7.4. UnTepHET — pecypchl
[Tpu n3ydeHnn JUCITUTUTMHBI « AHATUTUYECKASI XUMUSD» 00yUJaromuecs
obecrmeueHbl T0CTynoM (yIaJeHHBIN TOCTYI) K pecypcam:

— oﬂmue um])opmauuounble, CnpaesouHsble U nouckKoebole:


http://www.iprbookshop.ru/61958.html
http://www.studentlibrary.ru/book/ISBN9785970429341.html
http://www.studentlibrary.ru/book/ISBN9785970432723.html

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html

2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html

4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

6) https://officeapplications.net/microsoft-excel/

7) http://winrar-full.com/vse-arhivatory/7-zip.html

8) http://winrar-full.com/for-windows.html

9) https://get.adobe.com/ru/reader/

6) OBC biblio-online.ru



http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
https://officeapplications.net/microsoft-excel/
http://winrar-full.com/vse-arhivatory/7-zip.html
http://winrar-full.com/for-windows.html
https://get.adobe.com/ru/reader/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved
http://www.scopus.com/
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http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

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: Kabapauno-bankapckuii I'ocynapcTBeHHbIN
YHuusepcurer, 2016 r. —55c¢.

3. OcHOBBI aHAIUTHYECKON XUMUU. [ [pakTueckoe pykoBoacTBo. KomnekTus
aBTopoB. / [lox pen. FO.A. 3onoroBa. M.: Bricmas mikona, 2001. 412 c.

4. BacunbeB 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 NPOCKTUPOBAHUIO U IPYTMM BHAaM
CaAaMOCTOAITEJILHOM padoThlI.

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

[Ipuctynas K U3Y4YEHHMIO JUCUUIUIMHBI, OO0ydYaromemycsi HeoOX0IuMo
O3HAKOMUTBHCS C TEMAaTHYECKHM ILJJAHOM 3aHATHH, CIHCKOM PEKOMEHIOBAHHOU
yueOHOM JuTeparypbl. ClenyeT ysICHUTh MOCIEeA0BATEIbHOCTh BbIITOJIHEHUS
UH/IMBUIYAJIbHBIX Y4E€OHBIX 3a/laHui, 3aHECTU B CBOIO pabdOUyl0 TETPaab TEMBI U
CPOKM TPOBEJCHHS CEMHUHAPOB, HAMHMCAHUA y4eOHBIX M TBOpUYeCKUX pador. Ilpm
W3YYEHUHU TUCIUIUIMHBI 00yUYaroIIUecs BHITOIHSIOT CIEAYIONINE 3a1aHUs: U3Y4alOT
PEKOMEH/IOBaHHYI0 Y4e€OHYI0 M HaydHYIO JHTEpaTypy; MHUIIYT KOHTPOJIbHBIC
pa®oThl, 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 JIMTCPATYPHI, BBIITOJIHCHUA KOHTPOJBbHBIX ITMCbMCHHBIX SaI[aHI/Iﬁ

Kypc wu3yuaercs Ha JeKUMAX, CEMHUHApax, MNpU CAMOCTOATEIbHOU W
UHAMBUAYAIbHON paboTe oOydaromuxcs. OOydaomuics A MOJHOTO OCBOCHUS
MaTepHuajia JOJDKEH He MPOITyCcKaTh 3aHSATHS UM aKTUBHO y4acTBOBaTh B Y4eOHOM
nporiecce. JIeKIun BKIIOYaloT BCE TEMbI 1 OCHOBHBIE BOIPOCHI TEOPUU H MPAKTHKH
crpaxoBaHusg. s MakcUManbHOH A(PQPEKTHBHOCTH H3YYEHHUS HEOOXOIUMO
MOCTOSTHHO BECTH KOHCIIEKT JIEKIM, 3HATh PEKOMEHAYEMYIO MpernojaBaTeieM
JUTEpaTypy, MO3BOJIIONIYIO JOMOJHUTh 3HAHUS M Jydlle TOATOTOBUTHCA K
CEMHHAPCKUM 3aHATHUSM.

B coorBeTcTBUM C Yy4e€OHBIM IUIAHOM Ha KaXKIyI0 TEMY BBIICIECHO
HEO0XO0MMOE KOJIMYECTBO YACOB MPAKTUUECKUX 3aHATHUM, KOTOPbIE IPOBOASTCS B
COOTBETCTBHUM C BOIIPOCAMHU, PEKOMEHIOBAHHBIMU K U3YYEHUIO 110 OINPEIEICHHBIM
temaM. O0yyaronrecst JOKHbBI PETYJIIPHO TOTOBUTHCSA K CEMUHAPCKUM 3aHITHIM
U Yy4acTBOBaTh B 0OCYXJEHUHM BOMPOCOB. [Ipyu MOATOTOBKE K 3aHATHUSIM CIEAYET
PYKOBOJCTBOBATbCA KOHCIIEKTOM JIEKIMA W PEKOMEHIOBAHHOW JIMTEPATYPOM.
TemaTuyeckuid MjiaH JUCUUIUIMHBI, Y4€OHO-METOAMYECKUE MaTepuaibl, a TaKXKe
CIIUCOK PEKOMEHJOBAHHOW JIMTEPATYPbI MPUBEAECHBI B paboueil mporpamme

B xome wu3ydeHHs JUCHUIUIMHBI OOYYaIOMIMICS HMEET BO3MOXHOCTb
MOATOTOBUTH pedepar 1mo BHIOPAHHOW W3 MPEIJIoKeHHOro B Pabouelt mporpamme
crucka Teme. BwicTyruieHne ¢ OKIafoM Mo pedepary B rpyIie MNPOBOAUTCS B
dbopme npe3eHTaIuK C UCTIOIb30BaHUEM MYJIbTUMEANINHON TEXHUKHU.

Memoouueckue pekomenoauuu npu padome Ha0 KOHCHEKMOM 80 8PeMA
npoeedenus j1eKyuu

B nmpormecce JEKIIMOHHBIX 3aHATUNA 1EIECO00Pa3HO KOHCIEKTUPOBATH
yueOHbI MaTepuan. J[jas 3TOro HCHOJB3YIOTCA OOIIME M YTBEpAMBIIHECS B
IIPAKTUKE NPABUJIA, U IPUEMbI KOHCIIEKTUPOBAHUSA JIEKLIUI:

KoHcnektupoBanue JIEKIMA BEACTCS B CHEHHUATBHO OTBEICHHOW JJISI 3TOTO
TETPaaud, KOKIAbIA JINCT KOTOPOM JIOJDKEH HMMETh II0JISI, Ha KOTOPBIX JEJIat0TCA
MIOMETKM W3 PEKOMEHJIOBAaHHOW JIMTEpPATyphl, JOMOJHSIONIME MaTepual
MPOCITYIIAHHON JIEKIIMH, a TaKXe IMOJYEPKUBAIOIINE OCOOYI0 BXXHOCTh TEX WIIU
MHBIX TEOPETUUYECKUX MOJIOKECHUH.



[lesecooOpa3Ho 3amuchiBaTh TEMY UM IUIAH JICKIHHA, PEKOMEHIYEMYIO
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 JICKOHWHU CCBLIKHW HA IICPBOUCTOYHUKHN HAIO IIOMCTHUTDH Ha ITOJIAIX,
YTOOBI IIpu CaMOCTOSITEJIBHOM pa60Te HAWTHU U BIHUCATh UX. B KOHCIIEKTE JOCJIOBHO
3aIlIUCBIBAIOTCA OIIPCACICHUA HOHHTHﬁ, K&TCI‘OpHﬁ 1 3aKoHOB. OcTallbHOE JOJIDKHO
OBITH 3aITMCAHO CBOMMH CJIOBAMHU.

Kaxnaomy cTyieHTY HEOOX0AMMO BBIPaOdOTATh U UCIOJIB30BATH JOITYCTUMBIC
COKpalleHUs HanboJiee paclpoCTPAHEHHBIX TEPMUHOB U TTOHSITHUH.

Memoduuecxuepexomeudauuu Nno n0020MoeKe K npakmuiecKkum
3AHAMUAM

[IpakTuueckre (CEeMUHAPCKHUE) 3aHATHS — COCTaBHas YacTh Yy4eOHOTO
mpoiiecca, TpynmnoBasi ¢dopma 3aHATUH NpU AKTUBHOM YYacTHUU CTYJEHTOB.
[IpakTueckne 3aHATHS CHOCOOCTBYIOT VYIIyOJIEHHOMY H3Yy4YeHHIO Haubosee
CIIOXHBIX TIPOOJEM HAYKHM W CIy’KaT OCHOBHOW (OpPMOI IMOJBEIEHUS HTOTOB
CaMOCTOSITeNIbHOM pa00Thl 00yuaromuxcs. [{enbro npakTHYECKUX 3aHsITUH SIBISETCS
yrayOJieHre 1 3aKPeTUICHHE TEOPETHUSCKUX 3HAHUH, TIOJTYYCHHBIX 00yUJarOIIMMUCS
Ha JICKIUSAX M B MPOLIECCE CaMOCTOSITENIbHOTO M3Y4YeHHUsS y4eOHOro Marepuana, a,
clieIoBaTeIbHO, (POPMUPOBAHHUE Y HUX OINPEACIICHHBIX YMEHUN U HABBIKOB.

B Xxoxe moAroroBkM K CEMHHAPCKOMY 3aHSITHIO HEOOXOAMMO MPOYHUTATH
KOHCIIEKT JICKIHMHM, HW3Yy4YUTh OCHOBHYK JIUTEPATYpPY, O3HAKOMHUTBCA C
JOIIOJTHUTEIIBHOM ~ JIMTEPATypOM, BBIIIOJIHUATH  BBIJAHHBIE  IPENOJABATEIIEM
MpaKTUYECKHE 3ajaHus. [Ipy 3TOM ydecTp pEKOMEHIAMU MPEeNnoaaBaTelisl U
TpeboBaHUs MporpaMmmel. JlopabaTeiBaTh CBOM KOHCIEKT JICKIHMH, Jiejias B HEM
COOTBETCTBYIOIIUE 3aMUCH U3 JINTEPATYPHI.

KenareapHo IIpHU IMOATOTOBKC K IIPAKTHYCCKHUM 3aHATHUAM I10 JUCHUIIIMHC
OIHOBPEMCHHO HCIIOJIL30BAaTh HCCKOJIBKO MCTOYHHWKOB, PACKPBIBAIOIINUX 3aJaHHLIC
BOIIPOCHI.

Ha [MPAKTUYCCKUX 3aHATUAX o6yqa}0m1/16051 y4yarcia TI'paMOTHO MH3JIaraTb
HpO6JICMBI, CBO6OI{HO BBICKA3bIBATh CBOU MBICIIM U CYXIACHUSA, paCCMATPUBAIOT
CUTyaluu, CHOCO6CTByIOIHI/Ie Pa3BUTHIO HpO(I)GCCHOHaHBHOﬁ KOMIICTCHTHOCTH.



CrnenyeT UMeTh B BH]y, YTO TOJATOTOBKA K MPAKTHUYECKOMY 3aHSTHUIO 3aBUCHUT OT
dbopMbI, MecTa TIPOBEACHHUSI CEMHUHAPA, KOHKPETHBIX 3aJaHU U TOPYYCHHA. ITO
MOXET OBITh HalMCaHWe JOKJIama, dcce, pedepara (¢ TOCIETYIONIUM KX
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,
UMEIOIINA CBOM TBEpJbIE YOEXKICHHS») OCYLIECTBISETCS MpU Bcex (dopmax
0oOyYeHUsI: OUHON U 3a0YHOM.

CamoctosiTenbHass ~ pabota  oOydarommxcsi -  CHOco0  aKTHUBHOIO,
LEJICHAIIPaBICHHOTO MPUOOPETEHHSI CTYICHTOM 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 OOy4YeHHMs, BHEApPEHHWE B YYEOHBIN TNPOIECC HOBBIX
TEXHOJIOTHI oOy4eHus, MOBBIIIAIOIIAX IPOU3BOUTEIEHOCTh Tpyaa
MpernojiaBaTesisi, AaKTUBHOE HCIOJIb30BaHUE WH(MOPMAIIMOHHBIX TEXHOJOTHIA,
MO3BOJIAIONINX OOyYaromeMycss B YI00HOE JIJIi HEro BpeMsl OCBaWBaTh y4eOHBIN
MaTepua;
-IIAPOKOE BHEIPEHUE KOMITHhIOTEPU3NPOBAHHOTO TECTUPOBAHNS;
-COBEpIIICHCTBOBAHWE  METOAMKHA  TPOBEACHWS  TPAKTHK HW  HAY4IHO-
MCCJIeI0BATENHCKON pabOThl 00YUaIOIIUXCS, TOCKOIbKY KMEHHO 3TU BUbI yUEOHOU
paboThl B TEPBYIO OYEpElb TOTOBAT OOYYAIOIMIMXCA K CaMOCTOSATEIHLHOMY
BBITIOJIHEHUIO MPO(HECCUOHATBHBIX 3a]1aY;
-MOJICPHU3AIMIO CUCTEMBI KypPCOBOTO W JHWIUIOMHOTO MPOEKTHUPOBAHMS, KOTOpas
JIOJDKHA TIOBBIIATH POJIh CTY/ICHTA B MOAOOPE MaTepuaa, MOUCKe MyTe pemeHus
3aj1ad.

CamocrosTenpHas padboTa MPUBOINT CTY/ICHTA K TIOJYICHHIO HOBOT'O 3HAHMS,

YHOPSAJOUYCHUIO M YIIIYOJICHUIO MMEIOLIMXCS 3HaHWUW, (POPMHUPOBAHHUIO Y HETO
podeccCHOHANbHBIX HABBIKOB 1 yMeHUH. CamMocTosTeIbHAs pad0Ta BBIMOJIHSAET Pl

(byHKITHIA:

— Pa3BUBAIOIIYIO;
- uHGOPMAIIMOHHO-00yYaroIIyIo;
— OPHEHTUPYIONIYIO 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 OCBOEHHsS Kypca paboTaTh ¢

JUTEpPaTypol U IpeiaraeMbIMU 3aJlaHUsIMU B ()OpME MOJTOTOBKU K OUEPETHOMY
ayIUTOPHOMY 3aHATUIO. [Ipy 5TOM aKTyanmu3upyroTCcs UMEIOIUECs 3HaHUs, @ TAKKE
co3zaercs 0as3a 1 yCBOEHUS HOBOI'O MaTepHasa, BOSHUKAIOT BOIIPOCHI, OTBETHI HA
KOTOPBIE CTYJEHT MIOJIY4aeT B Ay IUTOPHUHU.

Heo0xoaumMo OTMETHTb, YTO HEKOTOPBIE 3aJaHus JJI CaMOCTOATEIbHOMN
paboThl MO KypCcy HMMEIOT ompeneieHHyro cneuupuky. [Ipm ocBoeHumn Kypca
CTYJICHT MOJKET I0Jb30BaThCd OMONMMOTEKON By3a, KOTOpas B IOJHOM Mepe
oOecrieueHa COOTBETCTBYIOIIEH JUTEpaTypol. 3HAYMTEIBHYIO IOMOIIL B
MOJIFOTOBKE K OYEPEIHOMY 3aHATHIO MOMKET OKa3aTh MMEIIIUCA B y4eOHO-
METOJMYECKOM KOMIUIEKCE KpPAaTKMU KOHCHEKT JeKuuid. OH K€ MOXKeT
UCIIOJIB30BaThCA M JJIA 3aKpEIUICHUs MOJYYEHHOIO0 B ayJAMTOPUU Marepuaa.
CamocrosiTenbHass paboTa CTYIEHTOB NPEIyCMOTPEHAa Y4YeOHBIM IJIJAHOM U
BBINIOJIHAETCST B 00S13aT€ILHOM TOpSAJIKE. 3aJaHus MPEJIOKEHbl MO KaxAou
U3y4aeMoil TeMe M MOryT TOTOBUTHCS HWHAMBUAyabHO wiau B rpynne. llo
HEOOXOMMOCTH CTYI€HT MOXKET 00paIllaThCs 3a KOHCYJIbTAllMEeH K MPENoJaBaTeNo.
BelmosnHeHNEe 3aaH1I KOHTPOJIMPYETCS M OLIEHUBAETCS IIPETOAABATEIIEM.

JUis  yCHEIIHOTO CaMOCTOSITEIbHOTO HM3y4eHHUsi MaTepuaiga CerojaHs
UCIIONIB3YIOTCSl Pa3JIMYHbIe CPEJCTBA OOy4YeHUs, CPeIu KOTOPhIX 0CO00€ MECTO
3aHUMalOT WH(POPMAIIMOHHBIE TEXHOJIOTUH PAa3HOTO YPOBHSA M HANpPaBICHHOCTH:
DIIEKTPOHHBIE YUYEOHHKHM W KypChl JIEKIMHA, 0a3bl TECTOBBIX 3aJaHMN W 3ajad.
DNEeKTpOHHBIM  y4eOHUK  TpeAcTaBisgeT CcoOOH  MpPOrpaMMHOE  CPEACTBO,
MO3BOJIAIONIECE  TPEACTaBUTh ISl  HM3Y4YCHHUS  TEOPETUYECKUH  MaTepuan,
OpPraHM30BaTh anpoOUPOBaHKE, TPEHAX U CAMOCTOSTEIBHYIO TBOPUECKYIO padboTy,
MOMOTaloIIee CTyJEHTAaM M TPENoAaBaTeNl0 OLCHUTh YpPOBEHb 3HAHUU B
OIIpPENICICHHOW TeMaTHKe, a TakKe coJeprKallee HEOOXOOUMYIO CIIPaBOYHYIO
uHbOpMaIMIO. DIEKTPOHHBIN yUeOHUK MOXKET MHTETPUPOBATH B c€0€ BO3MOKHOCTH
Pa3IMYHBIX TMENAarornYecKuX MPOrpaMMHBIX CPEACTB: O00YyYaromuX



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

JIist  ycnemrHoM opraHu3aliud  caMOCTOSATEIbHOM paboThl BCEe aKTHBHEE
NPUMEHSIOTCST pa3HooOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu VIHTepHer:
CUCTEMBbl TECTHPOBAHUS MO PaA3JIMYHBIM OO0JACTSM, BHUPTYaJIbHbIE JIEKIIHUH,
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
pPOJIb CaMOCTOSITENIbHONW PabOThl CTYIEHTAa U TO3BOJISIET KapJIMHAJIBLHBIM 00pa3oM
WU3MEHUTh METOJIUKY MPENO/IaBaHUs.

CTyaeHT MOXKET Nody4yaTh BCE 3aJaHUsl U METOAMYECKUE YKA3aHUS 4epes3
CepBep, 4YTO JAaeT €My BO3MOXHOCTb IPUBECTH B COOTBETCTBHE JIMYHBIC
BO3MOYKHOCTH C HEOOXOIUMBIMH JIJI51 BHIIOJIHEHUSI pa0oT Tpyao3aTparamu. CTyieHT
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 AKTUBHOCTb MAaMATH U MBIIUICHHUS], O3BOJIAET
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-KOMMYHHUKAIIMOHHBIX 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), JTOTIONHUTEIBHYIO U JTUTEPATYPY IS YIITyOJEHHOTO U3yUYeHUS
JUCIUTITUHBL.

N3ydenune TUCIUIUIMHBI CJIEAYET HAYNHATh C YUeOHUKA, ITOCKOJIBKY YUEOHUK
— 3TO KHUTA, B KOTOPOW H3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUU MO ONPEICICHHOMY
NpeAMETY B COOTBETCTBUMU C LEISIMU M 3aJlayaMyd OOy4YeHHsI, 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
TEPMHUHOB M MOUCK MX 3HAYEHUsI B CIPABOYHOU nuTeparype. B uwactHOoCTH, mpu
YTEHUM YKa3aHHOM JHTepaTypbl HEOOXOAUMO MOAPOOHeHmmM  o0pazoM
aHAJIM3UPOBATh MOHATHS.

Ck603H0€ umeHnue TIPEATIoNIaracT MPOYTCHHE MaTepraja OT Havyajia JI0 KOHIIA.
CKBO3HOE YTCHHC JIMTEPATypbl W3 TPHBECIACHHOIO CIIMCKAa JaeT BO3MOXKHOCTH
CTYJIEHTY C(OpPMHUPOBATh CBOJI OCHOBHBIX IIOHATHH M3 HM3ydaeMOH 00JacTH U
CBOOOIHO BJIAAETh UMHU.

Bvibopounoe — Ha060pOT, UMEET LENbIO TOUCK U 0TOOP MaTepuana. B pamkax
JAHHOTO Kypca BBIOOPOYHOE YTEHHE, KaK CIoco0 OCBOEHUS COJEp:KaHHUs Kypca,
JOJDKHO HUCIIOJBb30BaThCA NPH MOATOTOBKE K MPAKTHUYECKUM 3aHATUSAM 110
COOTBETCTBYIOILIUM pa3JieiaMm.

Ananumuuecrkoe umenue — 3T0 KPUTHUECKUHN pa300p TEKCTA C MOCIETYIOIIUM
€ro KOHCHekTupoBaHueM. (OCBOCHHE YKa3aHHBIX MOHATUH OyaeT Haubosee
() PEKTUBHBIM B TOM ClIy4ae, €CJIM IPU YTEHUU TEKCTOB CTYJICHT OyAET 3a/1aBaTh K
ATUM TeKCcTaM Bompochl. YacTe u3 3TuX BompocoB copmynaupoBaHa B ®OC B
MepevHe BOIPOCOB [JIsi coOecenoBanus. llepedeHb 3TUX BOMPOCOB OTpaHUYEH,
MOATOMY Ba)KHO HE TOJBKO COJIEPKAHHUE BOIPOCOB, HO CaM MPHUHIMI OCBOEHUS
JUTEPATypbl C TOMOIIBIO BOIPOCOB K TEKCTAM.

Lenwto usyuaroueco aTeHUs ABISETCS TITyOOKOE M BCECTOPOHHEE TOHUMAaHUE
yaeOHou nHpopmarmu. EcTh HECKOIBKO MTPUEMOB U3YHAIOIIETO YTCHHUS:

1. Urenne mo ajnropuTMmy MpeArnojaraeT pa3OueHve HHPOpMalud Ha OJIOKU:
Ha3BaHUE; aBTOP; MCTOYHHUK; OCHOBHAs HJAEs TEKCTa; (DaKTHUUECKUH Marepual;
aHaau3 TEKCTa IIyTEM COINOCTABJICHUS HMEIOLIMXCSA TOYEK 3peHus 10
paccMaTpHBaEMbIM BOIPOCaM; HOBU3HA.
2. Ilpriem NOCTaHOBKH BOMPOCOB K TEKCTY UMEET CJICIYIOIIUM allTOPUTM:

—  MEIJIEHHO MPOYMUTATh TEKCT, CTAPASICh MOHATH CMBICI U3JI0KEHHOTO;

—  BBIJEJUTH KIIFOUEBBIE CIIOBA B TEKCTE;

— [IOCTapaThCsl MOHATH OCHOBHBIE WIEH, MOATEKCT M OOIIMN 3ambIcen

aBTOpA.

3. Ilpuem Te3upoBaHusi 3aKio4aeTcs B (POPMYIMPOBAHUU TE3UCOB B BHJIE
IIOJIO’KEHHM, YTBEPKICHHUM, BBIBOJIOB.



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

BaxkHoil cocTaBistomiei Jr000ro COIMIHOTO HAYYHOTO W3/AAHUS SIBIIAETCA
CIIMCOK JINTEPATyphl, Ha KOTOPYIO CChUIaeTCs aBTOp. IIpr BOZHUKHOBEHUYM HHTEpECca
K KakoW-To oOcCyxJaeMoll B TeKcTe MpoOjemMe Bcerga €cTb BO3MOKHOCTb
o0paTuThCs K CIUCKY OTHOCAIICHCS K HeW nureparypbl. B aTom ciydae Bcs
mpoOiemMa Kak Obl pa3OMBAETCS HA COCTABIISIIONIME YACTH, KaKaas W3 KOTOPBIX
MOJKET M3y4YaThCsl OTAETBHO OT ApyruX. [Ipu 3TOM BakHO HE TEpATH U3 BHUJIA 00NN
KOHTEKCT M HE IMOIpPYy’KaTbCsi YPE3MEPHO B JAETAJM, IOTOMY YTO TaKuM 00pa3oM
MO>KHO HE YBUJETH ITIaBHOTO.

[ToaroToBka K 3K3aMEHy JAOJDKHA NHPOBOAMTHCS HA OCHOBE JIEKIIMOHHOTO
MaTepuaia, Marepuana MpakTHYECKUX 3aHATUH C 00s3aTelIbHbIM OOpalieHUuEM K
OCHOBHBIM YYEOHUKAM IO KypCy. ITO IMO3BOJIUT UCKIIOYUTh OIUMOKY B IOHUMAaHUU
Marepuana, OOJIETYUT €ro  OCMBICIEHUE, MIPOKOMMEHTHPYET  MaTepuall
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 mcmonb3yeTcss 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, BbIICJICHHUS TJIABHOTO, (DOPMYITHUPOBAHUS BHIBOJIOB
u 1. . C momomnibio pedepaTroB CTYACHT IIy0Ke MOCTUTAET HauboJiee CIOKHbBIC
npoOJIeMbl  Kypca, YYHUTCS JIAKOHHMYHO W3j1araTb CBOW MBICIH, TPaBUIBHO
oopmiATh paboTy, TOKIAIBIBATh PE3yIbTaThl CBOETO TpyaAa. [Iporecc Hanmmncanus
pedepara BkiIIOYAET: BHIOOp TEMBI; MOJ00P HOPMATUBHBIX aKTOB, CHEIUATLHOMN
JUTEPATYPhl U UHBIX UCTOYHUKOB, UX U3yYEHUE; COCTABIICHUE TIJIaHA; HAMMCAHUE
TEKCTa paboThI U ee 0(hOPMIICHHE; YCTHOE H3JI0KEeHHE pedepara.

Pedepatbl numyrcs no Hanbosiee akTyallbHbIM TeMaM. B HHMX Ha OCHOBE
TIIATEJIBHOTO aHalu3a W OO0OOIIEHUS HAyYHOTO MaTepuana COMOCTABISIOTCS
pa3iruHbIe B3IJISAJIbI aBTOPOB U OMPEIENAETCS COOCTBEHHAs MO3MIINSA CTYACHTA C
U3JI0’)KEHUEM  COOTBETCTBYIOUIMX apryMeHTOB. Tembl pedepaToB TOKHBI
OXBaTbIBaThb 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 WM HHYIO TEMY, MPEIBApPUTEIBHO COTJIAaCOBaB €€ C HayYHbIM
PYKOBOJIUTEIIEM.

Pedepar, kak mpaBWIIO, COCTOMT U3 BBEIACHHUS, B KOTOPOM KpaTKO
00OCHOBBIBAETCS aKTyalTbHOCTh, HAyYHasl W MPAKTUICCKasi 3HAYUMOCTh M30paHHOM
TEMBI, OCHOBHOTO MaTepHaja, COJIepPKaIlero CyTh MPOOIEMbl B ITyTH €€ PEIICHUS, 1
3aKJII0YEHUS, TJe (POPMUPYIOTCS BBIBOJIBI, OLIEHKH, MpeaioxkeHus. O0muii oobem
pedepara 20 1UCTOB.

Texnuueckue TpedoBanus Kk odopmiieHuto pedepara cieayromnue. Pedepar
odopmiisieTcst Ha nuctax Gopmara A4, ¢ 00s13aTeNIbHONM HyMepalueil CTpaHuIl,
MpUYEM HOMEP CTPaHUIIbI HA IEPBOM, TUTYJIHLHOM, JIUCTE HE cTaBUTCS. [los:
BEpXHee, HIKHEE, MpaBoe, JieBoe — 20 Mm. AbO3anHbiii otctyn — 1,25; Pucynku
JOJDKHBI CO3/1aBaThCs B IIUKIMYECKUX PelaKTopax WK Kak pucyHok Microsoft
Word (crpynmnupoBadHbIii). TaOauIibl BEITOIHATE TAOTUIHBIME SUEHKaAMU
Microsoft Word. CkanupoBanue pucyHKOB U TaOJIUIl HE JOMYCKAETCS.
BripaBHuBaHME TeKCTa (110 IIHUPUHE CTPAHUIIBI) HEOOXOAMMO BBITIOJHITH 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, (aKyIbTeTa, HOMEP IPYIIbI U PaMUIHIO, UMS U
OTUYECTBO aBTOPa, TEMY, MECTO U TOJ] €ro HamucaHusi. PekoMeH1yembliii 00beM
paboThI CKJIABIBACTCA U3 CICIYIONINX COCTABIISIONMINX: TUTYIbHBIN HcT (1
cTpaHu1a), coaepkanue (1 crpanuna), BBeaenue (1 — 2 crpaHulibl), OCHOBHAs
4acTh, KOTOPYIO MOXHO pa3/IeuTh Ha riaBbl WiK pa3aenst (10 — 15 ctpanun),
3axntoyeHue (1 — 3 cTpanuiibl), CUCOK JUTepaTypsl (1 cTpanua), NpuioKeHne
(ae obs13aTenbHO). Eciu pedepaT coiepKuT TabiuIly, TO €€ HOMEp U Ha3BaHUE
pacmnoJiaraloTcs CBepXy TaOJHIIbI, €CIIH PUCYHOK, TO BHU3Y PUCYHKA.

CopepxarenbHble 4acTu pedepaTta — 3TO BBEACHHE, OCHOBHAS YacTh U
3aKiroYeHne. BBenenue MOMKHO COAEpkKaTh PACCYXKACHUE MO MOBOIY TOTO, YTO
paccMaTpuBaeMasi TeMa akTyajdbHa (TO €CTh COBPEMEHHA M K HEW €CTh OOJIBIIOWH
WHTEPEC B HACTOSIIEE BpEeMs), a TAK)KE MOCTAHOBKY 1IE€TTU MCCIICIOBAHUs, KOTOpas
HEIMOCPE/ICTBEHHO CBS3aHA C Ha3BaHWEM padoOTHl. Takke BO BBEICHUHU MOTYT OBITH
MOCTaBJICHBI 3a7a4M (HO HE 00s3aTeIbHO, TaK Kak padoTa HEBEJIUKA M0 00beMY),
KOTOpBbIE JETANM3UPYIOT Ielb. B  3aKiI0YeHMH TUIIYTCS KOHKPETHEHIE,
COJIEPKATEIIBHBIE BHIBOIBI.

Copepxanune pedepata CTYIAEHT JOKJIAAbIBAET HA CEMUHApE, KPYKKE,



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

Memoouueckue pexomenoauuu 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/IETICHUS] OIICHKH CIIY)KHT YPOBEHb YCBOCHHUS OOYYaIOIIMMHUCSA MaTepHaa,
IPETyCMOTPEHHOIO JTaHHOM paboueil mporpammoil K sK3aMeHy JommycKaroTcs
CTYJICHTBI, HaOpaBe 36 u 0osiee OAIOB MO UTOraM TEKYIIETO U MPOMEKYTOYHOTO
KoHTpoJIs. Ha sk3aMeHe cTyJieHT MoKeT Ha0paTh oT 15 no 30 6aiios.

B mepuon moaroToBKM K 3K3aMeHy OOydarollHMecsi BHOBb OOpalaroTcs K
y4e0HO-METOINYECKOMY MaTepualy U 3aKpeIuIsIIOT MPOMEKYTOUHbIE 3HAHUSI.

[ToaroroBka oOy4aronierocst K ’K3aMeHy BKJIIOYAeT TPH dTara:

- CaMOCTOsITENIbHAs paboTa B TEUEHUE CEMECTPA;

- HENOCPE/ICTBEHHAas IMOJArOTOBKA B JHM, MPEAUIECTBYIOIINE SK3aMEHY 10
TeMaM Kypca;

- MOJIFOTOBKA K OTBETY HA K3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBKe K dK3aMeHy 00y4aromuMcsl 1esiecoo0pa3HoO UCIOJIb30BaTh

Matepuanbl  JEKUUH, y4eOHO-METOJUYECKUE  KOMIUIEKChl, = HOPMAaTHBHBIE
JOKYMEHTBI, OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYDPY.

Ha sx3ameH BbIHOCHUTCSI MaTepuail B o0beMe, MpeaycCMOTPEeHHOM pabouei
mporpaMmMoi y4eOHOW JHUCHMIUIMHBI 32 CEeMeCTp. OJK3aMEH MPOBOJIUTCA B
MMCBMEHHOM / yCTHOU (hopme.

[Ipu mpoBeneHuHn 53K3aMeHa B NUCbMEHHOM (ycTHOM) ¢opme, BeaylIui
IpenoAaBaTesib COCTABIIAET SK3aMEHAI[MOHHBIE OWJIETBI, KOTOpBIE BKJIIOYAIOT B
ceOsl: TECTOBBIE 3a/laHHs; TEOPETHUYECKUE 3aJaHus; 3aJaud WIM CHUTYalHUU.
dopMyIHpOBKAa TEOPETUUECKUX 3a/laHusl COBHAAaeT ¢ (OPMYIHMPOBKOM MepedHs
HK3aMEHALIMOHHBIX BOIPOCOB, JOBEJACHHBIX /IO CBEACHUS O0yUaIOLUXCs HaKaHyHE
’K3aMeHalMOHHON ceccun. Coaep: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
HaXoAUTbCcs He Oojiee IIECTH CTYAEHTOB Ha OJHOTO IpenojaBaTels,
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
y4ueOHBbIE 3a/IaHUs BBITIOJTHEHBI, KAUECTBO MX BBIIOJIHEHNUS 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 HAa IOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvhoy — om 61 0o 80 6anioe — TeOpeTUIECKOE
coJiep)KaHHe Kypca OCBOCHO HE IMOJTHOCTBIO, HEOOXOIUMBIE MPAKTHYSCKUE HABBIKU
paboThl cPOpMHPOBAHBI YACTHUYHO, BBHITIOJIHEHHBIC ydeOHBIC 3aJaHUS COJSpXkKaT
rpyosie ommOku. Ha sx3amMeHe cTyAeHT 1eMOHCTPUPYET 3HAHUE TOIHKO OCHOBHOTO
MaTepHuaia, OTBETBl COJEPKaT HETOYHOCTH, CIa00 apryMEHTHUPOBAHbI, HapyIICHA
MOCJICTIOBATEILHOCTh M3JI0KEHUS MaTepraia

Ouenka «neyoosnemeopumenvno» — om 36 00 60 6a1106 — TEOPETUUECKOE
CoJiepKaHue Kypca He OCBOCHO, HEOOXOAUMBIE MPAKTUYECKUE HABBIKH PAOOTHI HE
c(hOpMHUPOBaHBbI, BHIMOJIHEHHBIE YU€OHbIE 3aJJaHUs COIEPkKAT TPyObIe OLINOKH,
JIOTIOJTHUTEIbHAS] CAaMOCTOATEIbHAs paboTa Ha/l MaTepPHaOM Kypca He TIPUBEAET K
CYILIECTBEHHOMY IOBBIIICHNIO KaueCTBa BHIMOTHEHNS yueOHBIX 3a1anuii. Ha
HK3aMEHE CTYJEHT IEMOHCTPUPYET HE3HAHHUE 3HAUNTEIHHON YaCTH MPOTPaMMHOTO
MaTepuaia, CyleCTBEHHbIE OIINOKY B OTBETaX Ha BOIPOCHI, HEYMEHUE
OpUEHTHUPOBATHLCS B MaTepHUalie, HE3HAHUE OCHOBHBIX MOHATUN JUCIUTIIUHBI



8. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHue JUCHUIIIMHbI

MunumanbHo — HeoOxomaumbld  Jisi peanmzanuu - OINOII  mepeuenb
MaTepUaIbHO-TEXHUYECKOT0 00ecleueHrs BKIOYaeT B ce0s: JIEKIIMOHHBIC
aynmuropun  (0OOpPYIOBaHHBIE  BUICOMPOCKIIMOHHBIM  OOOpYJOBaHUEM  JIS
MIPE3eHTAaIUN, CPEACTBAMHU 3BYKOBOCITPOU3BECHUS, SKPAHOM U MMEIOIINE BBIXOI B
ceth VHTEpHET), MOMEMIEHUS TSI TPOBEACHUS CEMHHAPCKUX W TPAKTUICCKUX
3aHATUN (0OOpynOBaHHBIE yueOHOW MeOEeNbl0), KOMIBIOTEPHBIE KIAcChl U Ap. (8
coomeemcmeuu ¢ OI'OC, yueonvim naanom u cnpasxku MTO).

Jis camocTosITeNnbHOM paboThl CTYAEHTOB MO juciuiuinHe «CTpoeHue
BEII[ECTBa» MOTYT OBITh HCIIOJIH30BAaHBI KOMITBIOTEPHBIE KIIACCHI, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHUS K cetu «HTepHeT» U
JIOCTYTIOM B JJICKTPOHHYIO MH(MOpPMAIMOHHO- oOpa3oBarenbHyto cpeny KBI'Y u
anexkTpoHHO—OnbOMoTeunsie cucteMbl «Y HUBEPCUTETCKAS BUBJIMOTEKA
OHJIAMH», DBC «KoncymnbranT crynenta», DbC « AilInIpoyke.

[Ipu mnpoBeneHUM 3aHATHI JIEKIIMOHHOTO THIIA, CEMHUHAPCKUX 3aHSATHI
UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE Obecnedenue:

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

- AnTtHBHpycHOe Tiporpammuoe obOecrneueHne Kaspersky Endpoint
Security Crannaptabiii Russian Edition;

— AltLinux (AnxsT O6pa3zoBanue 8);

C80000HO pACnpPoOCMpaHsiemvle NPOcPaAMMbL:

— Academic MarthCAD License - MareMaruueckoe MporpaMmMHOE
obecrieueHre, KOTOPOE TO3BOJISIET BBIMOJHATh, AHAIM3UPOBATH BaXKHEHIIIHE
WHXCHEPHBIC PacueThl 1 OOMEHUBATHCS UIMHU;

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

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

Far Manager - KOHCONbHbIN (PaNNOBbIN MeHeaXep ANA OnepauUoHHbIX

cuctem cememctaa Microsoft Windows.




JInst CTYZIEHTOB C OTrpaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI CO3JaHBI
CHelHaIbHBIC YCIOBUS IS TOJy4YeHHs oOpa3oBaHWs. B 1emsx JOCTYImHOCTH
NOJMYYCHHsT  BBICHIETO 00Opa3oBaHUs 1O  00pa3oBaTeNbHBIM  MPOTPaMMaM
WHBAIMAAMA H JIMAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH  3I0POBBS
YHUBEPCUTETOM 00€CIICUNBACTCS:

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

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

- MPUCYTCTBHUE ACCHCTEHTA, OKA3bIBAIOLIETO 00YyYaromeMycsi HE00X0AUMYIO
IOMOIIb, TyOJUpOBaHUE BCIYX CIPABOYHON MH(POPMAIIMU O pACIIUCAHUM YUEOHBIX
3aHSATUN; HAJMYME CPEACTB JJI YCWICHHS OCTATOYHOTO 3peHusi, OpailieBckoi
KOMIIBIOTEPHON TEXHUKHU, BUJIEOYBEIUUUTENEH, IPOrpaMM HEBU3YaIbHOTO JOCTYIIA
K HMH(pOpMaLMU, TPOrpaMM-CHHTE3aTOPOB PEUYU U APYTUX TEXHUUYECKUX CPENICTB
npueMa-nepenaun yueoHo nHGOopMaIuu B JOCTYIHBIX (opMax A CTYIACHTOB C
HapYILICHUSMHU 3PEHUS;

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

4, IIJ'IH HHBAJIMAOB W JIMII C OIrpaHNYCHHBIMHU BO3MOKHOCTAMU 3J10POBBA,

UMEIOLINX HapyIICHHUs OMOPHO-ABUTATEIBLHOTO alapara, Co3/1aHbl MaTepUaIbHO-
TEXHUYECKHUE YCIOBUS 00ECIeUHBAIONINE BO3MOXKHOCTh OECHpensTCTBEHHOTO
JIOCTyNa 0OYyYaroluXcsl B ydeOHbIE TTOMEIIECHUs, OObEKTY MUTAHUs, TyaJIeTHbIC U
JIpyrHe TIOMEIIECHUS YHUBEPCHTETa, a Takke TMpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUSX (HATU4YMe PaCHIMPEHHBIX TBEPHBIX MPOEMOB, TOPYYHEH W JIPYTHX
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 2020-2021 y4eOHBIH roj

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 «

» 2021 r.

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




