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1.].[6.]1]) H 3aa4Y1 0CBOCHHUHA JUCIHUII/IMHBI.

"  CO3/aTh TEOPETUYECKYI0 0a3y M Hay4dHBIX OCHOB IIPAKTUYECKOTO IPUMEHEHMs pPa3IMUHBIX
AHAJTMTHYECKUX METOJIOB IPHU OCYIIECTBICHNHU MPO(ECCHOHATBHOM MOITOTOBKH;

* chopMuUpOBaTh MPEICTABICHHUS O XWMHUKE-aHAJTUTHKE KaKk O NpodeccroHale, HCIOIb3YIIeM
Ha0Op pPAa3IMYHBIX METOJOB aHalIW3a W PYKOBOACTBYIOIIMMCS OOOOIIEHHBIMH 3HAHUSMH TIO
XUMHMM, (QU3UKE U MareMaTUKe, U MOHITUA O CHEHU(PUUYECKUX OCOOCHHOCTSAX NPUMEHEHUs
MIPaKTUYECKONH pabOThl aHAIUTHUKOB B YCIIOBUSAX IPOU3BOJCTBA, OCOOCHHO C TOYKU 3pEHUS €€
BIIMSIHUS HA OKPYXKAIOUIYIO CPEny;

" 1aTh IPEACTABICHHE O TEOPETHYECKUX OCHOBAX, METOJOJOTHU M IMPAKTHUYECKOM BBIIIOJHEHUH
AHAITMTUYECKUX U3MEPEHUM.

B pe3yJabTaTre H3yUCHUsA 0a30B0ii YaCcTH HHUKJIA oﬁyqamumﬁcsn HOJIZKCH 3HATh:

u poJib U MECTO XHMHYECKOI'0 aHa/Iv3a H AHAIUTUYECKON XUMHHU B CUCTEME HayK, BJIaJCThb
METPOJIOTUYECKUMU OCHOBAMH aHAJIN3a;

= CYIIECTBO PEAKIIMI M MPOIIECCOB, UCIIOIB3YEMbIX B aHATUTHYCCKOW XUMHH, MPUHIIAITB U 00JIacTH
HUCITOJIB30BaHUA OCHOBHBIX MECTOJ0OB XUMHWYCCKOTO aHAJIN3a (XI/IMI/I‘ICCKI/IX, Q)HSH‘—IGCKI/IX);

u TCOPUIO U IIPAKTUKY q)HSI/IKO-XI/IMquCKI/IX MCTOZOB aHajIM3a OPraHUYCCKUX W HCOPraHUYCCKHX
COCOUHCHUM;

® 0COOEHHOCTH OOBEKTOB aHAJIW3a M BJIAJECTh METOJOJIOTHEH BHIOOpPA METOJIOB aHATN3a, UMETh
HaBBIKH WX IPUMEHEHHUS (B COOTBETCTBUHU C TPeOOBAHUAMH MPO(HEeCCHOHATHHOTO CTaHIapTa

«ITemaror (memgarorudeckast AesTEILHOCT B chepe JOMKOIBHOT0, HAYaJIbHOT'O
00111eT0, OCHOBHOTO 00IIIEeT0, CpeTHEeTo o0I11ero oopa3oBaHus) (BOCIUTATEb,

YUHTEIIb)» YTBEPKACHHBIN pukazoM Muntpyaa Poccuu ot 18 okTsa6ps 2013 1. N
544n)

2. Mecro nucuumiiuHbel B crpykrype OIIOII BO

JlucoumnHa "AHanuTHYeCKas XHUMHSA"' OTHOCHUTCS K oOs3arenpHOM dYacth bioka 1
MOJIYJIb «XUMHUS» M TIPETOJAETCS CTYACHTaM BTOpOro Kypca B 3 u 4 cemectpe. 3ydenue
TUCIUIUIMHB 0a3upyeTcs Ha Marepuaie, MpeayCMOTPEHHOM MpOrpaMMoOi Mo oOImie u
HEOPTraHWYECKOW XuMmHuH. M3ydeHwe Teopuru W TPAKTUKH aHaIW3a HEOPTraHWYECKUX
00BEKTOB OCHOBAHO Ha MaTepHalie KypcoB 00IIei u Heoprannueckon xumuu. O6paboTka
pE3yNIbTATOB aHalM3a OCHOBAaHA HA MaTepuaje KypCOB IMKIA «0OIIrMe MaTeMaTHYEeCKUE
Y €CTECTBEHHOHAYYHBIC TUCHIUILINHBIY, U3y4aeMbIX HA | — 2 Kypcax.

N3yyenue naHHOW MUCHUILIMHBI HAMPABICHO HA OCBOCHHE OOOOIEHHBIX TPYIOBBIX

byHKIII

[1C «Ilenaror (memaroruyeckas IEATEILHOCTh B CPepe MOMIKOILHOTO, HAYAIBHOTO
00II1ero, OCHOBHOTO OOIIET0, CpeaHero o0mero o0pa3oBaHus) (BOCIUTATENb, YIUTEIb))»
yTBepxkIeHHbIN npukazoM Muntpyaa Poccun ot 18 oktabpsa 2013 r. N 5440 OTOD -
[lenarornueckas A€STEALHOCTh MO MPOSKTUPOBAHUIO W peaM3alud 00pa30BaTEIbHOTO
mpoiecca B 00pa3oBaTeNbHBIX OPraHU3alUsAX JOIIKOJIBHOTO, HAYalbHOrO OOIIEro,
OCHOBHOT'O 00I1I€T0, CPeAHETO 00111ero 00pa3zoBaHuUs



3. Tpe0oBaHus K pe3yJibTATAM OCBOCHHS COACPKAHUA TUCUUILIMHBI (MOLYJIA)

[Iporiecc wW3ydeHHWs JUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE DJIEMEHTOB
cieayomux kommnereHuuii B coorsercteuu ¢ ®I'OC BO:

a) o0menpodecCHOHABHBIX KOMITETCHITUU

OIIK-1. Cnoco0eH aHanuM3UpOBaThb U HMHTEPHPETUPOBATH PE3YJIbTaThl XUMUYECKHUX
HKCIIEPUMEHTOB, HAOJIIOIEHUI U U3MEPEHU

OIIK-2. CnocoGeH TpOBOAUTH C COONIOJIEHHEM HOPM TEXHHKU O€30MaCHOCTH
XUMUYECKUI AKCTIEPUMEHT, BKJIIOYAsl CUHTE3, aHAJIU3, U3YyUYEHHUE CTPYKTYpbl U CBOWCTB
BEIIIECTB M MaTEPHUAJIOB, UCCJICIOBAHUE MTPOIECCOB C UX yUYaCTHEM

OIIK-3. CriocoOeH MpUMEHSTh PaCYETHO-TEOPETUYECKUE METOIBI JUIsl U3YUYEHHsI CBOMCTB
BEILECTB U MPOLECCOB C UX YYACTHEM C UCITOJIb30BAHUEM COBPEMEHHOMN BBIUHUCINUTEIBHON
TEXHUKHU

OIIK-4. Cnoco6eH miaHupoBaTh pabOThl XUMUYECKOW HAIMpaBIeHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATH MOJYUCHHBIE PE3YJIbTaThl C UCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUUN
U TIPAKTUYECKUX HABBIKOB PELICHUSI MAaTEMATUYECKUX U HU3HUECKUX 3a71a4

OIIK-6. CriocobeH mpeacTaBlIITh PE3yabTaThl CBOCH pabOTHI B YCTHOM W NMHCHMEHHOM
¢bopMe B COOTBETCTBHHM C HOpPMAaMH W MpaBUJIAMHU, MPUHATHIMU B MPO(ECCHOHATHEHOM
CcO00IIIECTBE

B pesynbrare 0ocBOCHUS TUCHIUILIMHBI 00 yYarOIIHICS JOJDKCH:
3HATh:

eI W 3a/ladyd aHAJUTHYECKOW XWMHH, XHUMHYECKOTO aHaW3a; MyTH WU CIIOCOOBI HMX
pemenus(31);

pOJIb ¥ 3HAYEHHUE METOI0B AaHATMTUYECKON XMMUM B MPAKTUYECKOM JesTebHOCTH(32);
OCHOBHBIC pa3/ieibl aHAIUTHYCCKON XUMHUU, XUMUYIECKOro aHanu3a(33);
OCHOBHBIC MOHATHS AHATUTHYCCKON XUMHUHU, aHATTUTUUECKHE peareHThI(34);

OCHOBHBIC 3Talbl PA3BUTHS AHATUTUYECKOU XUMHUHU, €€ COBpEeMEHHOE cocTOosHUE(35);



CBA3b AHAIIUTUYECKUX CBOWCTB COEIUHEHNU C TMMOJIOKEHUEM
COCTAaBJISIONINX 170,4 DJIEMEHTOB B MEPUOINYECKON CUCTEME DJIEMEHTOB
J.N.MenneneeBa(36);

" [IPUMEHEHUE OCHOBHBIX MOJOKEHUI TEOPUH PACTBOPOB, YUCHHS O XMMHUYECKOM
pPaBHOBECUHU, XUMUYECKOW KMHETHKE, KaTajau3e, aJcopOLnu B aHATUTHYECKON
xumuu(37);

" [PUHIUIBI KAYECTBEHHOTO aHAJIM3a HEOPTaHMYECKUX U OPraHUYEeCKUX
BemecTB(38);

" OCHOBBI METOJIOB BBIJIEICHHUS, pa3/iesieHUs, KOHIEHTPUPOBaHUS BellecTB();

" OCHOBBI U UCIOJIb30BAHUE COBPEMEHHBIX XUMHUECKHX, (PU3NUECKUX U (PU3UKO-
XMMHYECKUX METOJ0B B KaUECTBEHHOM U KOJIMYEeCTBEHHOM aHaiu3e(39);

" OCHOBBI MATEMAaTUYECKON CTATUCTUKU MPUMEHUTEIBHO K OLIEHKE MPaBUJIBHOCTU U
BOCIPOU3BOJIMMOCTH PE3YyJIbTaTOB KoMuecTBeHHOro aHanu3a(310);

" OCHOBHBIE JUTEPATYPHbIC HCTOUHUKHU U CIIPABOYHYIO JIUTEPATYPY 1O
aHanutrudecko xumuu(311).

Ymern:

" CaMOCTOSTENIBHO paboTaTh C y4eOHOW U CIPABOYHOM JTUTEPATYPOH 1O
aHanutrdecko xumuu(Yl);

" oTOMpaTh CPEAHIOI0 MPOOY, COCTABISATH CXEMY aHaln3a, MPOBOJIUTH KaUeCTBEHHBIN
Y KOJINYECTBEHHBIN aHanu3 BemectBa(Y?2);

" BBINOJHATh HCXOJHBIE BEIYMCIICHUS, UTOTOBBIE PACUETHI C UCIIOJIH30BAHUEM
CTATUCTUUYECKOW 00pabOTKHU pe3yabTaToB aHam3a(y3);

" [10JIb30BaThCSI MEPHOM MOCY/I0M, aHATUTHYECKUMU Becamu(Y4);

" T[OTOBUTH U CTAH/IAPTU30BATh PACTBOPHI AHATUTHYECKUX peareHToB(YS);

" paboTaTh C OCHOBHBIMHU TUIIAMU IPUOOPOB, UCTIOIB3YEMBIX B aHATTU3E
(hoTOAIEKTPOKOIOPUMETPHI, crieKTpodoTOMETPhI, pH — MeTpsI, momspo-rpadsl,
YCTAHOBKU JJIsI KYJIOHOMETPUUECKOTO TUTpOBaHus U 1p.(Y6);

" COCTaBJIATH OTYETHI O MPOBEJAECHHON aHamuTH4YeCcKor padore(VY7);

"  AHAJIM3UPOBATH PA3JIMUHBIE 00BEKTHl HEOPraHUUECKOT0 U OPraHUYECKOTO
npoucxoxaeHus (Y 8)

3. Baragers

" TEOPETUYECKUMHU U METPOJIOTHYECKUMHU OCHOBaMH aHanuTuiyeckor xumun(B1);

" TEXHUKOH IKCIEPUMEHTAIBHON pabOThI B aHAIUTUYECKUX JlabopaTopusax(B2);

= paboToii ¢ IuTepaTypoil mo aHanutuyecko xumuun(B3);

OnbITOM 00pabOTKM M 0000IIEHUs MaTepuana M MOMCKA HOBBIX DKCIEPUMEHTANIBHBIX U
teopetrndeckux pe3ynbtatoB(B4) (IIC «Ilemaror (megarorunueckasi AesiTeILHOCTh B cepe
JOIIKOJIbHOTO, HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeAHEro 00IIero o0pa3oBaHusl)
(BocmuTaTeNb, YUYHUTEINb)» YTBEPKIACHHbIA NnpukazoM Muntpyna Poccun ot 18 oktsiOps
2013 r. N 544 T® - A/01.6 Obmenenaroruueckas pynkuus, A/02.6 BocnutaTenbHas



A/03.6 nesTenbHoCcTh, B/03.6
NEATEeNIHOCTD M0 pean3aliy MporpaMM OCHOBHOI'O U CPeIHETO 0011ero o0pa3oBaHusl).

JICSATCIIBHOCTD, Pas3suBaromas Ilegarornueckas

4. CTpyKTYypa M coaepkaHue TUCHUUIUIUHbI KAHAJTUTHYECKAS XUMHUSD)

nepeuenb OUEHOUYHbIX cpe()cme U KOHmMpoJiupyemblx Komnemeuum?

Tabauya 1. Codepoicanue oucyuniuHvl

No Haumenosanu Cooepoicanue Kon Dopmbi
e pazoena/membl KOHTPOJI | meKyujezo
pazoena/mem UpyeMOU | KoHmpos
bl KOMITETE
HITUU
(wnm ee
YacTH)
1 MOJVYJIb Ananutndeckas VO, KP,
XumMnuyeckoe | XUMHS Kak OLK-1; | U3,
Cemecmp 3 | paBHOBecHe | Hay4Has JUCLUILIMHA. 8%?? KOJIJIOKBUYM
B XUMHUYECKOE OIK-4; |1
TOMOT€HHBIX paBHOBeCHE. OIIK-6;
cucremMax Heopraunueckuit
Ka4EeCTBEHHBIN aHAJIN3
KucinorHo-ocHOBHOE
paBHOBECHE
KommnekcHbie
COCTMHCHHSI.
2 MOOVYJIb XuMHYECKOE OlIK-1; | VO, KP,
XHMHYeCKoe | paBHOBECHE B 8%%% TECTUPOBAH
Cemecmp 3 | paBHOBeCcHe | T€TEPOTCHHBIX OHK—42 ne, NJ13,
B rereporeH | cuctemax. PaBHoBecus OIIK-6; | KO/UTOKBHYM

HBIX
CHCTEMAaX

B CUCTEME pacTBOP-
0CaJIoOK.
Heoprannueckuit
Ka4eCTBECHHBIN aHAJIN3.




Metonpl paszneneHus

Y KOHLICHTPUPOBAHMS

3 MOJ1VYJIb BBenenue B OIIK-1; | VO, KP,
Cemecmp 4 | BBeneHue B | KOJIMYECTBEHHBIN ggﬁi TECTUPOBAH
KoJandecTBeH | aHanmu3. OCHOBHBIC OHK-4Z ue, /13,
HbIW AHAJIN3. | DTAIbl ¥ IPUHIIAITHI OIIK-6; | KOJUTOKBHYM
I'paBumeTpu | aHamu3a.
si.2aektporp | [IpoGooTdop u
aBUMeTpHusi | IPOOOMOArOTOBKA
Mertposoruyeckue
OCHOBBI
KOJIMYECTBEHHOT'O
aHanu3a
I'paBumeTpuuecknii
METO]1 aHaJn3a
DIIEKTPOrpaBUMETPUUEC
KUH MEeTOJ aHaJIin3a
4 MO YJIb Kiaccudukanus OIIK-1; | TecTupoBaH
IMonsiporpa | BOJIbTaMIIEPOMETPHUYIEC 8%?% ue.
Cemecmp 4 buveckuii KHUX METO/IOB. OHK-4;
MeTO/ HNuaukatopHbIe OIIK-6;
aHaJIn3a. AIIEKTPOBI METO/IA.
Konnencarophsiit,
MUTPAAOHHBIH,
i Py3nOHHBIH  TOKH.
[IpenenpHbIi
i y3MOHHBIN TOK.
[Monsporpadus.
VYpaBuenune HMibkoBuya
151 NnpkoBuua —
['eipoBCKOTO
5 MOIVYJIb Beenenue B | OIIK-1; | YO, KP,
TuTpumMeTpu | TUTPUMETPUYECKUE 835? TECTUPOBAH
Cemecmp 4 | yeckne METO/bI aHAJIN3a OIK-4; | M€,
METOIbI Meron kuciaotno- | OHK-6; | ]I3,
aHaJmn3a OCHOBHOTO TUTPOBAHUS KOJUTOKBHYM

MeTon OKHCIUTEIBHO-
BOCCTAHOBUTEIHLHOTO




TUTPOBAHUSA
Meton ocaguTennLHOTO

TUTPOBAHHUS
Meton
KOMJICKCOMETPHUUYECKOTO
TUTPOBAHHUS
6 MOAVYJIb [Morenmmomerpuueckuii | OLK-1; | rectupoBan
DJIEKTPOXH | METOJ aHaIu3a 835% ue,
Cemecmp 4 | ypyeckue Kynonomerpuueckuit OHK_4Z NJ13,
MeTObI METOJI aHAJIN3a OIIK-6; | KO/IOKBHYM
aHaJIu3a AMITEpOMETPUYECKHHA
METO]T aHaJTnu3a
7 MOJVYJIb MonekynsipHas OIIK-1; | TecTpoBaH
Onruueckue | abcopOIMoHHAas 83?% ue,
Cemecmp 4 | meronml CIIEKTPOCKOIUS OHK-4; N3,
aHaJIM3a ATOMHO- OIIK-6; | xO/UTOKBHYM

a0COpOIIMOHHBINA METO]T
MeTtoa SMHUCCUOHHON
CIIEKTPOMETPUHU
IUIAMEHU.

Tabauya 2. Obwas mpyooemkocms OUCYURIUHBL cocmasisiem 18 3auemmuvix eOuHuy

( 648uacos)

Bun pabotsr TpynoeMKoCTh, 4acoB

3cemectp |4 cemectp
O61mas Tpy10eMKOCTh 324 324
KonTakTHas padora: 234 234
Jexyuu (JI) 72 72
lIpakmuueckue 3anamus (113) 72 72
Jlabopamopnwvie pabomut (JIP) 90 90
CamocrosiTeqibHas padora: 63 63
Kypcogsas padora (KP) 30
IToaroToBka M MpOX0XKACHUE MPOMEKYTOUHOM aTTECTALIUN 27 27
Bujx npomMe:kyTO4YHOM aTTecTAlIUU HK3aMEH | IK3aMEH




Kpome nekiuii, mpakTuueckux u 1abopaToOpHBIX padboT CO CTyICHTaMU MPOBOAUTCS
cienyromas padora:

pelieHre pacyeTHRIX 3a7a4 M0 U3y4YaeMbIM TeMaM Mepe]] Kakaou JabopaTopHoit paboToi;
BBITIOJIHEHUE CTYACHTAMU UHIUBUYAIbHBIX 3aIaHUH IO BCEM U3Yy4aeMbIM Te€MaM, C
MoCJIeyIONIe MPOBEPKOM U OOCYKJIEHUEM C MPENO0IaBaTesIeM BbIIIOJHEHHOTO 3a/IaHUs
(Takux 3a/1aHuil OJTHO B 3-€M U MSITh B 4-0M ceMecTpe);

MOATOTOBKA U cJjaya KOJUIOKBUYMOB T10 BCEM U3y4aeMbIM TeMaM (OJMH B 3-€M U YeThIpE B
4-oM cemecTpe)

BBITIOJIHEHUE CTYJAECHTaMHU 3 TECTOBBIX 3aJlaHUN B 3 €M cemecTpe U 3 B 4-0M ceMecTpe.

B coomeemcmeuu ¢ Tunogvim nonodicenuem o gyze K 6uoam yueoHou padomut
OMHECeHbL:

JleKyuu, KOHCYIbMAauuu, CeMUHApPbl, NPAKMUYECKUEe 3aHAMUA, 1a00pamopHble
paoombol, KOHMPOJIbHbBIE PADOMBL, KOJIIOKGUYMbL, CAMOCHOAMENbHbIE PADOMbL, HAYUHO-
uccredogamenvckas paboma, npaKkmuku, Kypcogoe npoeKmuposanue (Kypcogas paboma,).

Buicuee yuebnoe 3asedenue moscem ycmanasnusams opyaue 8uobl yueOHbIX 3aHAMUIL.
Coaep:kaHue TUCHUILINHBI (Pa3iesbl IUCHUTILIMHBI U BUAbI 3aHATHIA)

5. OueHo4Hble MaTepHAJIbI JJIS1 TEKYIIEro u py0e:kHOro KOHTPOJISl YCIeBaeMOCTH U

NPOMEKYTOYHON aTTecTalMH.

5.1. Kputepuu (popMHUPOBAHUSA OLIEHOK

Tpanuumonusie GOpPMbI KOHTPOIIS

Texkymas arrecranusi. OCHOBHbIE ()OPMBI: YCTHBINM ONPOC, TUCEMEHHBIE 3a/IaHus,
nabopaTopHbie pabOThI, KOJUTIOKBUYMBI, KOHTPOJbHBIE PA0OTHI(CHCTEMATHIHOCTD,
HEMOCPEICTBEHHO KOPPEIUPYIOMIAsics ¢ TPEOOBAHUEM MOCTOSTHHOTO M HEMPEPHIBHOTO
MOHUTOPHHTA Ka4eCTBa OOYUEHHSI, a TAK)KE BO3MOXKHOCTh OQILITbHO-PEUTHHTOBOM OLIEHKU
YCIIEBAEMOCTH CTYJEHTA).

[TIpoMexxyTouHas aTrecTalus: SK3aMeH

OcHoBHbIe (popMbI: 3aueT 1 3k3aMeH (OCyIIecTBIsSETCS B KOHIIE CEMECTPA U MOXKET
3aBeplIaTh U3yYEHHE KaK OTAEIbHON AUCUUIUIMHA, TaK U €€ pa3Jiena).

Bunsr KOHTpOIIS 110 cIOCO0y POPMUPYEMBIX KOMITCTCHITUH (aKTHBHBIC TEXHOJIOTHA
oOydeHwsl)

Tekymas arrectanus CTyJACHTOB TPOU3BOJUTCS B JUCKPETHBIE BPEMEHHBIE HHTEPBAIbI
JEKTOPOM U IpernoaaBaTeneM (SMH), BEAYIIUMHU J1abopaTOpHbIE pabOThI O AUCIUIUIMHE B
ciaeayromux Gopmax:

® mecmupoearue,



o NUCbMEHHblE UHOUBUOYATbHBIE OOMAUHUE 3A0AHUSL;

e GbINOJIHEHUE 1aOOPaAmopHbIX pabom;

e 3auuma 1abopamopHsix pabom;

e 0MOENbHO OYEHUBAIOMCS TUYHOCHHbIE KA4ecmea cmyoeHma (aKKypamuocms,
UCNIOIHUMENbHOCM b, UHUYUAMUBHOCb) — paboma y 00CKU, CB0eBPeMeHHAas cOaid
mecmos, Oomuemos K 1ab0pamopHbim pabomam u NUCbMEHHbIX OOMAUHUX
3a0aHUl.

Pyéesicnan ammecmayus cmyoenmos npou3e00Uumcs no OKOHYAHUU MOOYIA 8
credyrouux opmax:

o MmecmupogaHue;
o KOHMPOIbHBIE pAOOMbL;
e 3auuma 1ab6opamopusix pabom (mecmupoganue);

[ ]
IIpomesicymounulii KOHMPOAbL NO PE3VTLMAMAM CEMEeCMPam no OUCYUNIUHE NPOXOOUN 8
Gopme nucbMeHHo20 IK3aMeHa (8KUaem 8 cebsi omeem Ha meopemuiecKue 60Npocyl u
peuierue 3a0a4) 1bo 8 couemaHuu paziuiHbix hopm (KOMNbIOMePHO20 MeCmupo8anisl,
peuieHust 3a0ay u np.)

* YcTHBIN onpoc (IT03BOJISIET OLIEHUTh 3HAHUS U KPYTro30p CTY/IEHTA, YMEHHE
JIOTUYECKU ITIOCTPOUTH OTBET, BIAJACHUE MOHOJIOTUYECKON PEYBIO U UHBIC
KOMMYHUKATHBHbBIE HABBIKH, 00J1a1a€T OOJIBIIMMHU BO3MOKHOCTIMHU
BOCIIMTATEJILHOIO BO3IEUCTBUS IIPENOJABATENS).

* [TucbmMeHHbIe padoThI (3KOHOMUS BpPEMEHU MTPENOAABATENS; BO3MOKHOCTh
MOCTaBUTh BCEX CTYACHTOB B OJJMHAKOBBIC YCIOBHUS, 00bEKTUBHO OLIEHUTH OTBETHI
IIPU OTCYTCTBHH MOMOIIM TMPENoAaBaTesi, IPOBEPUThH 00OCHOBAHHOCTH OIEHKH;
CyOBEKTUBHOCTH TPH OLIEHKE TIOJITOTOBKHU CTYJICHTA).

* KOHTpPOJIb C NOMOIIBI0 TEXHUYECKUX CPEACTB U HH(POPMAIUOHHBIX CHCTEM
(onmepaTtuBHOE MOTyYeHNE 0OBEKTUBHOM HHGOPMAIIK 00 YCBOSHUU CTYJEHTAMU
KOHTPOJUPYEMOT0 MaTepHraa, BO3SMOKHOCTh JACTAILHO U IEPCOHUDUITUPOBAHO
MPEICTaBUTh 3Ty HHPOPMAIIHMIO TIPEToaBaTeito, GOPMUPOBAHUS 1 HAKOTUICHHUS
MHTETpaIbHBIX (PEUTUHIOBBIX) OLIEHOK IOCTUKEHUM CTYJIEHTOB IO BCEM MOAYJISIM
JTUCITUTUTHHBI, TPUBUTHE MPAKTUYCCKUX YMEHHUIA U HaBBIKOB PA0OTHI C
WH(OPMAIITMOHHBIMU PECYpCaM U CPEJICTBAMH, BO3MOKHOCTh CAMOKOHTPOJISI U
MOTHUBAIIMU CTYJIEHTOB B MIPOILIECCE CAMOCTOSATENbHON PadOoThl);

= JlesioBBIE U poJieBbie UTPbI (C IENTbI0 GOPMHUPOBAHUS U PA3BUTHSI
po¢eCCUOHATbHBIX HABBIKOB)

* Berpeuu ¢ mpeacraBureasMu Beaywux Jadoparopui r. Haasuuka u KBP.

Yoenvnviit eec 3anamuii, npo6ooumvix 6 uHmMeEPAKMuUBHBIX popmax, cocmasisiem
npumepno 40% ayoumopnulx 3anamuil.



3aHATHA JeKUUOHHOI0 THIIA cocmasasaiom okono 30% ayoumophuvix 3aHAMU.
5.1.Kpumepuu ¢hopmuposanusn oyenox

Kpumepuu d)ODMZ/lDOGClHMﬂ OUEHOK (OLteHMGaHMﬂ) YCMHO20 onpoca

VYcTHBI ompoc  ABISETCS OAHMM K3 OCHOBHBIX CHOCOOOB ydé€ra 3HAHUU

oOyyJaroiierocss MO JUCHUIUIUHE

«YmpapineHue puckamu (UHAHCOBBIX AKTHBOBY.

Pa3BépHyTHIII OTBET CTyAE€HTa JOJDKEH TMPEJCTaBISITh CO0O0M CBSI3HOE, JIOTHYECKHU

IIOCJIEA0OBATCIBHOC COO6HI€HI/IC Ha 3aJaHHYIO TEMY, IMOKA3bIBATb €0 YMCHUC IMPHUMCHATH

OIIPCACIICHUA.

B pesynemame ycmmnozo onpoca 3nanus, o00yuarouiezoci OueHu8aromca no
creoyrnouwieil wkane:

3 banna, CTaBUTCSA, €CIIA 00YUYAIOIIHIICS

)

2)

3)

ITOJTHO H3J1aract I/ISY‘IGHHLIﬁ Martcpuall, Ia€T IMPaBUJIBHOC OIMPCACICHHOC
3KOHOMMWYCCKHUX HOHSITHfI;

06Hapy>1<1/IBaeT IIOHNMAaHHUC MaTCpHrajia, MOXKCT 000CHOBAaTH CBOHU CYXKIACHUA,
IMPUMCHHUTL 3HAHUS HA IIPAKTHUKE, ITPUBCCTU HCO6XO]II/IMLIC MMPUMCEPLI HE TOJIBKO
I10 y‘-I€6HI/IKy, HO N CaMOCTOATCIIBHO COCTAaBJICHHBIC,

N3JIaracTt MaTcpuail IoCjaCaJ0BaATCIIbHO U ITPABUJIIBHO C TOYKHU 3PpCHHUA HOPM
JIMTCPATYPHOTO A3bIKA.

2 6anna, CTaBUTCA, €CJIM O0YUYAOIINICS TaéT OTBET, YIOBICTBOPSIONIUN TEM Ke

TpeOOBaHUAM, YTO U JyIs O6ania «1», Ho momyckaeT 1-2 omuOKU, KOTOPHIE caM XKe

UCTIPABIISET, U 1-2 HeouéTa B IOCIEOBATEIBHOCTH U SA3BIKOBOM O(OPMIICHUN

n3jaaracMoro.

1 6ann, ctaButcs, ecinu o0yJaromuiics 00HapyKUBAET 3HAHUE U IOHUMAHUE

OCHOBHBIX TTOJIOKCHUN JAaHHOM TEMBI, HO:

)
2)

3)

u3JIaraeT MaTeprajl HEeIOJIHO | JIOIYCKAeT HETOYHOCTH B ONPEICIICHUH
TIOHSTHIA;

HE YMEET JOCTATOYHO TIIYOOKO M JI0Ka3aTeJIbHO 00OCHOBATh CBOM CYXKICHUS H
IIPUBECTH CBOM TIPUMEPHI;

U3JIaraeT MaTeprajl HeIOCASA0BATEILHO U JOMYCKAST OMIMOKHN B SI3BIKOBOM
0(OPMIICHUH U3JIaraeMoro.

0 6annos, craButcs, eciiv 00yJarOMIHiiCs OOHAPYKMBAET HE3HAHUE OOJBIICH YacTh

COOTBETCTBYIOIIETO pa3/ieya N3y4aeMoro Marepuana, T0mycKaeT OITMOKHY B
bopMynHpOBKe.

bannet «3», «2», «1» MOTYT CTaBUTBCSI HE TOJIBKO 3a €IUHOBPEMEHHBIN OTBET, HO U

3a paCCpeI[OTOLIeHHHﬁ BO BPpCMCHH, T.C. 3a CYMMY OTBCTOB, JdHHBIX CTYACHTOM Ha

MMPOTAKCHUHA 3aHATHUA



Kpumepuu ¢popmuposanun ouenox no 3a0anusam 01 camoCmoamenbHou paoomul
cmyoenma (6 mom ducjie Hanucanue pegepamos):

«omauynoy (3 Oamna) - oOydarolMiics Moka3al MIyOOKWE 3HAaHUS MaTepuana o
MMOCTABIICHHBIM BOIPOCAaM, TPaMOTHO, JIOTHYHO €r0 W3JIaracT, CTPYKTYPHpPOBAI H Je-
TaNMM3UpOBa WHPOpPMAIMI0, HW30eras IMPOCTOTO IMOBTOPEHUS WH(GOPMAIMA W3 TEKCTa,
uHpoOpManMs TpeA-cTaBleHa B  mepepabotaHHoM BHie. CBOOOJHO  HUCTONB3YET
HE00X0uMbIe (DOPMYITBI TIPH PEIICHUH 3a7a4;

«xopowoy (2 Oamna) - oOywaromuiics TBEPAO 3HACT MaTepHall, TPAMOTHO €ro
U3Jaraet, He JOIyCKaeT CYIIECTBEHHBIX HETOUHOCTEH B MpOIecce PelIeHUs 3a1ady;

«yoosnemeopumenvroy (10amn) - oOy-varomwuiicss WMeeT 3HaHUS OCHOBHOTO
MaTepualia IO TOCTaBJICHHBIM BOMpOCAaM, HO HE YCBOWI €ro JAeTajeid, IOMyCKaeT
OTJICIbHBIC HETOYHOCTH TIPY PEIICHUY 3a/1a4;

«Heyooenemeopumensvno» (MeHee 1 6amaoB) — oOydarOUIUNCS JOMYCKaeT TpyOble
OIIMOKY B OTBETE Ha MOCTABJICHHBIE BOIIPOCHI U MPH PEIICHUN 33124

Kpumepuu oyenxu évinoinenus 1a00pamopHsix paoom:

«omauyHoy (4 Gamna) CTaBUTCS, €CIIHM BBIMOJHEHBI BCe TPEOOBAHUS K HAIMCAHUIO U
3ammTe pedepara: obOo3HaueHa mpobiieMa M OOOCHOBaHA €€ aKTyaIbHOCTh, CJCNIaH
KpaTKW aHaIM3 Pa3IMYHBIX TOYEK 3PEHHUS] HA pacCMaTpUBAEMYIO MPOOIEMYy U JIOTHYHO
U3IIO)KEHa COOCTBEHHAs TMO3WIMs, CGHOPMYIUPOBAHBI BBIBOIBI, TEMa pPAaCKPHITA
MOJIHOCTBIO, BBIIEpXKaH O0BEM, COONIOACHBI TpeOOBaHWSA K BHEIMIHEMY O(OpPMIICHHIO,
JaHbl TIPABWJIBHBIE OTBETHI Ha JIOMOJHHUTENbHBIE BOMPOCH. OOYYaromIuiics MpOsSBUI
WHUIIMATUBY, TBOPYECKUN TMOAXOM, CIIOCOOHOCTh K BBITIOJIHEHHIO CIIOKHBIX 3aJaHUMH,
OpraHu3anuoHHbie  crmocoOHOocTH.  OTMewaeTcss  CHOCOOHOCTH K IyOJMYHOMN
KOMMyHUKanuu. JlokyMeHTanusi mpeacTaBieHa B cpok. [lomHocTeio odopmieHa B
COOTBETCTBHH C TPeOOBAHUSIMU

«xopowoy (36ana) — BHIMOJTHEHBI OCHOBHBIE TPEOOBaHMS K pedepaTy U ero 3amure
BBITIOJIHEHBI, HO TIPU 3TOM JIOMYIIEHBI HEAOYETH. B 4acTHOCTH, UMEIOTCS HETOUHOCTU B
M3JIOKEHUU MaTepuaia; OTCYTCTBYET JIOTHYECKasl MOCJIEI0BATEIbHOCTh B CYXKICHUAX;, HE
BbIZIEp)KaH 00BEM pedepara; UMEIOTCS YNylHIeHUsT B 0()OPMIICHUU; HA JOMOJHUTEIIbHBIC
BOIIPOCHI MPHU 3alIUTE JaHbl HEMOJIHbIE OTBETHl. O0yUaronuiics 10CTaTOYHO MOJHO, HO 0e3
WHULIMATUBBI U TBOPUYECKMX HAXOJOK BBIMOJHWI BO3JIOKEHHBIE HA HEro 3ajayu.



JIokyMeHTanmsi TpeacTaBieHa JOCTaTOYHO TOJHO M B CPOK, HO C HEKOTOPHIMHU
HeopaboTkamMu

«yooenemeopumenvuoy (2 Oaina) — UMEIOTCS CYHIECTBEHHBIE OTCTYIUIEHHUSI OT
TpeOoBaHuil K pedepupoBaHuto. B dyacTHOCTH, Tema OCBEIIEHA JUIIb YaCTUYHO;
JTOMyIIeHbl (hakTUYeCKUe OIMOKHM B COAEpKaHUM pedepaTa WIM NpU OTBETE Ha
JIOTIOJIHUTENIBHBIE BOMPOCHI; BO BPEMs 3allUThl OTCYTCTBYET BBIBOA. OOywarommiics
BBITIOTHIIT OOJBIIYIO YacTh BO3JIOKCHHOW Ha Hero paboTel. J[omyIieHbI CcyliecTBEHHBIE
orcTyrieHusi. JIokyMeHTalusi cliaHa CO 3HAYUTENbHBIM oOmo3jaHueM (0oJiee HEIesu).
OTCyTCTBYIOT OTJENbHBIE (DPATrMEHTHI.

«HeyoosremeopumenvHoy (MeHee 2 OaioB) — Tema pedepaTa HE pacKphITa,
OoOHapyXHBaeTCs CyIMECTBEHHOE HETIOHUMaHue mpobaembl. OOydaromuiicss He BBITIOTHIII
CBOM 3aJaud WM BBIIOJHWI JIMIIb OTHCIBbHBIE HECYIICCTBCHHBIC IOPYUYCHHS.
JIoKymeHTaluus He cl1aHa.

Ouyenounvle mamepuanvl 0 pyoeHcHo20 KOHmpoasa. Pybedichviii KOHMpPOIb
OCYIIECTBIISIETCS TI0 OOJIee UM MEHEE CaMOCTOSTENIbHBIM pasjieiaM — Y4eOHbIM MOJYJISAM
Kypca H TPOBOAUTCS 1O OKOHYAHWM MW3YyYECHHUS MaTepuajga MOIyJIs B 3apaHee
yCTaHOBJIEHHOE BpeMsl. PyOeHbIN KOHTPOJIb TPOBOIUTCS C LEbIO OMPEEICHNUs KaueCcTBa
YCBOGHHUS MaTepuaia ydeOHOro MoAyss B LiejoM. B TeueHue cemectpa MpoBOIUTCS mpu
MaKux KOHMpOabHbIX MEPONPUANUA NO 2PAPUKY .

B xadectBe (GopM pyOekKHOro KOHTPOJIS MOXKHO HCIIONIB30BaTh TECTHPOBAHHE
(MMChMEHHOE WM KOMITBIOTEPHOE), MPOBEICHNE KOJJIOKBIYMa WJIM KOHTPOJIBHBIX PadoT.
BrimonHsieMble paOboOTHl JTOJDKHBI XpaHUThCSA Ha Kadeape TEYCHHH Y4eOHOro roja U IIo
TpeOOBAaHUIO TPENOCTABIATHCS B YIpaBlICHHE KOHTpOJs KauecTBa. Ha pyOexHbie
KOHTPOJIbHBIE MEPOIIPHUATHS PEKOMEHIYETCS] BBIHOCUTB BECh IMTPOTPaMMHBIN MaTepHal (Bce
pazfenbl) 1o TUCITUTUINHE.

Kpumepuu gopmuposanusa oueHoK no KOHMPOIbHLIM MOYKAM (KOHMPObHbIE
paovombol; KOJU10KeUyM)

(7 OamoB) - craBUTCS 3a padOTy, BBHIINOJHEHHYIO IOJIHOCThIO 0€3 OLIMOOK H
HEJOYETOB; OOYYAlOUIUICS JIEMOHCTPUPYET 3HAHHE TEOPETUYECKOr0 W MPAKTHYECKOIrO
MaTtepualia o TeMe npakTudyeckoit padotsl, pemero 100% 3anay;

(5 Gamna) — craBuTCs 3a pabOTY, BBHIOJIHEHHYIO MOJHOCTBIO, HO MPU HAJTMYUK B HEM
He Ooyiee OmHOM HerpyOol OMMOKM W OJHOrO Heaouyera, He Oojiee TpeX HEI0YETOB.
OOyyvaromuiicss TEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M MPAKTUYECKOrO Marepuayia 1o
TEME MPAKTUIECKON paboThI, TOMYCKas HE3HAUUTEIHHBIC HETOYHOCTH TPHU PEIICHUM 3a/1a4,



pemeno 70% 3anay;

(3 6amna) — craBuTCA 3a paboTy, eciiv OakaaaBp MPAaBWILHO BBIIOJIHUI HE MeHee 2/3
BCEU pabOThl WM JIOMYCTUI HEe O0Jiee OHOU rpy0oit OMMOKH U JIBYX HEJ0UYETOB, HE OoJee
OJIHOM TpyOoil U onHON HerpyOoil ommOKu, He Oojee TpeX HErpyObIX OMIMOOK, OJHOU
HerpyOoi. OOydJaroluiicst 3aTpyIHsIeTCs C MPAaBUJIBHON OILICHKOM MPEMJIOKEHHOM 3a1aud,
JTAET HEMOJIHBIA OTBET, pemeHo 55% 3amaq

(MeHee 3 6ayUIOB) — CTaBUTCS 32 pabOTy, €CIIM YUCIIO OMTMOOK U HEJOYETOB MPEBBICUIIO
HOPMY JIJISl OIIEHKU 3 WJIM TPaBUJIHLHO BBITIOJTHEHO MeHee 2/3 Bceil paboThl. OO0ydaronuiics
JlaeT HEBEPHYIO OIIEHKY CHTYaIluH, pemeHo meHee 50 % 3amau.

Kpumepuu ¢popmuposanus oyenox no mecmoewvim 3a0anHuam:

(3 Gamna) — monydarT OOydaroniuecs C MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbI€ BOIPOChl. BeimonmHeno 100 % npeasioxkeHHbIX TECTOBBIX BOIPOCOB;

(26amma) — momydarT oOydaromuecss C MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOMPOChl — 80 —99 % oT ob11iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momy4aroT oOywaromuecs ¢ MPaBWIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBBIE BOMPOCH! — 60 —79% 0T 0011er0 00beMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;

(0 Gamn) — momywaroT oOydarommuecss NPAaBWILHBIM KOJHWYECTBOM OTBETOB Ha
TECTOBBIE BOMIPOCHl — MeHee 40-59 % ot 061iero o6bemMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

Ouenounvlie  mamepuanvl 014  HNPOMENCYMOYHOU  ammecmauyuu.  Ilenvro
NPOMENCYMOUHbIX ammecmayutl 10 JUCHHILIMHE SBISICTCS OIICHKA KayeCTBAa OCBOCHUS
JUCIUIUTHHBI 00yJarOIUMUCH.

[TpoMesxyTouHast aTTecTanus IpeIHa3HaYeHa JIsi 00bEKTHBHOTO TOATBEPKIACHUS U

OIICHUBAaHMUS JIOCTUTHYTBIX PE3YyJIbTaTOB OOYYEHHS TIIOCIAC 3aBEPIICHHUS H3YUCHUS
TUCIUTUIAHBL. OCYIIECTBISICTCS B KOHIIE CEMECTpa W MPEJCTaBIIIET COOOW HTOTOBYIO
OLICHKY 3HAaHUU MO AUCIUILINHE B BUE MPOBEICHUS YK3aMEHa.

[TpoMesxkyTouHas aTTecTalys MOXKET MPOBOJAUTHCS B YCTHOW, MUCBMEHHOU dopme, U
B (hopme TectupoBanusa. Ha mpoMexxyTouHyto aTTecTanuio oTBoauTtcs a0 30 6amios.

Kpumepuu gpopmuposanun ouenox no npomercymouHnoil ammecmayuu:

«omauyno» (23 OamioB) — MOOAy4alOT OOydYaroUIUMecs, KOTOpble CBOOOJHO



OPUEHTUPYIOTCS B MaTepHalie U OTBeYaroT 0e3 3aTpyaHeHui. OOydaromuiicst CnocoOeH K
BBIMIOJTHEHUIO CIIOKHBIX 3aJlaHui, MOCTAHOBKE IIeNiel M BBIOOpE MyTeH UX pealln3allvi.
Pabota BhIMOTHEHA MTOTHOCTHIO 0e3 omudokK, pemieHo 100% 3anauy;

«xopowoy (17 6amioB) — moy4aroT 00y4aromuecs, KOTOPble OTHOCUTEIBHO MOJTHO
OPUEHTHUPYIOTCS B MaTepuaie, OTBEYaloT 0e3 3aTpyIHEHUH, TOMYCKAIOT HE3HAYUTEITHHOE
KOJMYECTBO OmMOoK. OOydaronuiics CrnocoOeH K BBIMOJHEHUIO CIIOXKHBIX 3aJlaHui.
PaGora BbINOTHEHA TOJTHOCTHIO, HO MMEIOTCS HE OoJiee OMHON HerpyOoi OmmOKH |
OJTHOTO HeJloueTa, He Oosiee Tpex HemoueToB. JlomycKaroTcsl He3HAUUTEIbHbIE HETOYHOCTH
Ipu peuieHnu 3aaad, pemeno 70% 3anay;

«yoosenemeopumenvuo» (12 06amioB) — MoAydaroT oOydaromuecs, y KOTOPBIX
HEIOCTaTOYHO BBICOK yYPOBEHb BJIAJICHUS MaTepualoM. B mpoliecce oTBeTa Ha SK3aMeHe
JOITyCKAIOTCSl OMIMOKM W 3aTpyIHEHUS TpU H3JI0KeHHH Mmarepuana. OOyuaromuiics
IPaBUJILHO BBIMIOJHUI HE MeHee 2/3 Bcell paboThl WIIM JOIMYCTUII HE OoJiee 0HOM Tpy0oit
omuOKU W JIByX HEIOYETOB, HE Oojiee OJHOM TpyOOll W omHOM HerpyOoil omuoKu, He
Oonee Tpex HerpyObIXx OmMOOK, OAHOW HerpyOoil. OOyuaromuiicss 3aTpyJIHSETCS C
NPaBUILHOW OIICHKOW MPEJIOKEHHON 3a/1aud, JaeT HEIMOJIHBIA OTBET, pemeHo 55% 3aaay;

«HeyooesemeopumenvHoy (MeHee 12 0amioB) — TMOdydarT oOydaromuecs,
KOTOpBIE€ JIOMYCKAIOT 3HAYUTEIbHBIE OMMOKH. OOyJaroniuiicss UMeeT JIMIIb HadyalbHYI0
CTeNleHb OpUEHTAlMu B Marepuaine. B pabore yucio ommubOOK W HEJOYETOB MPEBBICHIIO
HOpPMY JIJIsI OIIEHKH 3 WJIM MPAaBHJIBHO BHITIOJIHEHO MeHee 2/3 Bceit paboThl. O0y4aromuiics
Ja€T HEBEPHYIO OLIEHKY CUTyaluu, pereHo menee 50% 3anau.

Heﬂblo RPpOMENHCYMOUHbBLX ammecmauuﬁ 10 AU CHUINIIMHC ABJISICTCA OLICHKA
KadycCTBa OCBOCHHNA JUCIIMIIIINHBI O6y‘-IaIOHII/IMI/ICH.

Kpumepuu OUEHKU Kauecmea 0C60€eHuUA ouCl{ul’lJlqul

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COAEPKAHNE Kypca
OCBOCHO TIOJTHOCTHIO, O3 MPoOeTIoB, HEOOXOIUMbIE TTPAKTUIECKHE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepraiioM chOpMHpPOBaHbI. Bce mpemycMOTpeHHbBIE TPOTpaMMOn 00ydeHuUs
yaeOHbIe 3aJ]aHuUs BBITIOJHEHBI, KAYECTBO WX BBITIOJTHEHUS OTICHEHO YUCIIOM 0alioB,
OJIM3KMM K MakcuMaiabHOMY. Ha sK3amMeHe CTyeHT JeMOHCTPUPYET IIyOOKUE 3HAHUS
MPETYCMOTPEHHOTO MTPOTrPaMMOi MaTeprala, yMeeT YeTKO, TJAKOHUYHO U JIOTUYECKU
MOCJICTIOBATEIFHO OTBEYATh HA MOCTABICHHBIE BOTIPOCHI.



Ouenka «xopouwio» — om 81 00 90 6annoe — TEOPETUYECKOE COEPKAHNE Kypca
OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKA PA00ThI CPOPMUPOBAHBI, BHITOTHEHHBIE
yueOHbIe 3aJjaHusl CoJlep KaT He3HAUMTeNIbHbIE olnOKU. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOIO (ITPOrpaMMHOI0) MaTepuaia, yMeeT 4eTKO,
IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOUHOCTEN OTBEUATh HA MMOCTABICHHBIE BOIIPOCHI.

Ouenka «yoosenemeopumenvnoy — om 61 0o 80 oOannoe — TEopeTUUECKOE
COJIep’)KaHME Kypca OCBOGHO HE TIOJIHOCThIO, HEOOXOJUMbIC MPAKTUUECKUE HABBIKU
paboThl cPOPMHUPOBAHBI YACTUYHO, BHITIOJHEHHbIE y4eOHBIC 3aJaHUS COJIEPIKAT I'PyObIe
omnbku. Ha sk3ameHe CTyAeHT NEeMOHCTPUpPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepuala,
OTBETHI cojiepkar HETOYHOCTH, cnabo apryMEHTHUPOBaHHI, HapylieHa
NOCJIEIOBATENIbHOCTD U3JIOKEHHS MaTepuana

Ouenka «neyooenremeopumenvhoy — om 36 0o 60 6annoe — TEOPETUUECKOE
COJIEp’)KaHME Kypca HE OCBOCHO, HEOOXOJHMMBbIC TMPAKTUYECKHE HABBIKU pPaOOTHI HE
chopMUpOBaHbI, BBITIOJHEHHbIE YueOHbIE 3aJaHUs CoJep)KaT TrpyOble ONIMOKH,
JIOTIOJHUTENIbHAsE CaMOCTOsTeNIbHAasg paboTa HaJa MaTepualioM Kypca He MpHUBEAET K
CYILIECTBEHHOMY TIOBBIIICHUIO KAadyeCcTBa BBHITIOJIHECHUS y4eOHBIX 3ajaHuil. Ha sk3amene
CTYJIEHT JEMOHCTPUPYET HE3HaHUE 3HAYUTEIbHON YacTH MPOTPAaMMHOIO MaTepHaa,
CYLIECTBEHHbIE OMIMOKM B OTBETAX HA BOMPOCH, HEYMEHHE OpPUEHTHUPOBATHCA B
MaTepuase, He3HaHUE OCHOBHBIX MOHITUI AUCITUTUIUHBI.

TakuM 00pa3oM, BBITIOJHEHUE THUIIOBBIX 3aJaHUM, MPEICTaBICHHBIX B pasjaenie 5
«O1eHOYHBIC MaTepHaibl JJI8 TEKYIIeEro W PYyOeKHOro KOHTPOJISA YCIEBaeMOCTH U
MPOMEKYTOYHON aTTeCTalluM» MO3BOJINT O00ECIEYUTh CIHOCOOHOCTh KPUTHUYECKHU
OIICHUBATh TIpeJJlaraéMble BapHUaHTBI YIIPABICHUECCKUX PCIICHWH W pa3padaThiBaTh H
000CHOBBIBaTh TMPEUIOKCHHUS 110 WX COBEPIICHCTBOBAHHIO C YYE€TOM KPUTEpPHCB
COITMATbHO-KOHOMUYECKOW A()PEKTUBHOCTH, PHUCKOB W BO3MOXKHBIX COITMAJIBHO-
SKOHOMHYECKHUX TIOCIICICTBUI 1 HAIPaBJICHO Ha (POPMHUPOBAHKE KOMITCTCHITUH.

5.2.Ouenounvie mamepuanvl no OUCYUNTIUHE
MOAYJb 1. XUMHUYECKOE PABHOBECHUE B T'OMOI'EHHBIX CHUHCTEMAX

(xoHTpompymbie komnerenunu OIIK-1,2,3,4,6)
KommiiexkcHast mesb pasagesia

I/I3yquI/Ie OCHOBOTIIOJIAratOIrX TCOPETHUIYCCKUX OCHOB KAYCCTBCHHOT'O U KOJINMYCCTBCHHOT'O
XUMHWYECCKOTI'O aHaJIn3a. yl"J'IyﬁJ'IeHHe 3HAHUI 0 XUMHYECKOM pPaBHOBCCHUU U HpI/IO6p6TeHI/Ie HaBBIKOB
pacucTa CoCTaBa paBHOBECCHBIX MHOTOKOMIIOHCHTHBIX CUCTCM. I/I3yqu1/Ie AHAITUTUYCCKUX XUMHNYCCKUX
METOA0B Ka4YC€CTBCHHOI'O aHaJIn3a. O6yquHe NECPBUYHBIM HABBIKAM aHAJIMTUYCCKOT'O SKCIICPUMCHTA.



1 AmHaauTH4Yeckasi XMMHS Kak HayYHasd JOUCHUIIJIHHA. XumMHu4yeckoe paBHOBECHUEC

(kouTposmpymblie komnerenuuu OIIK-1,2,3,4,6)
Bomnpocsl, n3yyaemble HA JeKIUU

3amaun aHAIMTHYECKOW XuMuHU. TpeOoBaHUS, MpENbABISIEMbIE K aHATUTHUYECKUM PEAKIUAIM H
peareHTamM. XapaKTEpUCTUKU AHAIUTUYECKUX peakuuil. YyBCTBUTEIBHOCTb: OTKPBIBAEMBI MUHHMYM,
MUHUMaJbHAss ~KOHIEHTpauusi, TmpenenbHoe pa3daBnenune. CrenuuuHOCTh, HM30MPATEIBHOCTS.
Cucrematndeckuii u JApOOHBIM METOAbl aHalu3a KaTUOHOB. [loHATHE O TpYNIOBOM peareHTe.

Ananutrdeckue KJ'IaCCI/I(l)I/IKaIII/II/I KaTHOHOB U aHMOHOB. KHCIIOTHO-OCHOBHAS Knaccmi)mcaum{ KaTHOHOB.

3aKkoH JIEHCTBYIOIIMX MacC — OCHOBa OINMCaHUS XUMHUYECKHX paBHOBecuil. KoHcTanTa
XMUMHUYECKOTO paBHOBecusa. KoHCTaHTh 00pa3oBaHMs U HMOHHU3AlMK, OOIMIME U CTyIEHYaThIe,
TEPMOJMHAMUYECKNE U KOHIIEHTpaMOHHbIE. [oBeeHNE AIEKTPOINTOB U HEIIEKTPOJIUTOB B PACTBOPAX.
Teopus [lebas — Xriokkens. AKTUBHOCTh U KO3 (GUIIMEHT akTUBHOCTH. CBSI3b TEPMOJMHAMHUYECKON U
KOHLIEHTPALIMOHHBIX KOHCTAaHT XMMHYECKOro paBHOBecHs. OmnucaHue CI0XKHBIX paBHOBecwil. OOmas u

PaBHOBCCHAsA KOHLCHTPALUU. YcaoBHBIE KOHCTAHTEL.

Bomnpocsl, n3yyaemblie caMOCTOSTEIbHO (KOHTPoIupymble komnerenuun OIIK-1,2,3,4,6)

o Hctopus pa3BuTHS U COBpEMEHHOE cOCTOsiHME. TUIbl peakiui, H3y4aeMbIX B KauyeCTBEHHOM
ananuze. CriocoObl MOBBIIEHUS YyBCTBUTEIILHOCTH U N30UPATEIbHOCTH aHAIUTUYECKUX PEAKIIHI.

J W3ydeHne KUCIOTHO-OCHOBHOM U aMMua4HO-(hocdaTHO Ki1accupuKauii KaTHOHOB.

o [Tonsite osnekrposnutudeckoi auccorumanuu. CunbHble M cialOble aneKTposuThl. CreneHb
AIIEKTPOJIUTUYECKON TUCCOLIUAIINY.

Bonpocs! 11 camonpoBepkn (KOHTpoJmpymble komnerenuuu OIIK-1,2,3,4,6)

o KakoBbI OCHOBHBIE 3a/1a4l KAUECTBEHHOTO M KOJUYECTBEHHOIO aHauu3a’?

. Uro Takoe aHATUTUYECKUE peareHThl U KaKOBbl TPEOOBAHUS, IPEABABISIEMbIE K HUM?
. UYro Takoe aHAIUTUYECKas peakUs U KaKOBbl TpeOOBaHMS, MPEAbIBIsIEMbIE K HEll?

. YTto Takoe YyBCTBUTEIBLHOCTh AHAIUTUYECKON PEAKIIUU?

. B 4yem otnuuune crienuduueckoil peakiiuu oT U30UpaTebHON?

. Yro Takoe rpynmnoBoii peareHT?

. Yro Takoe IpOoOHBIN U CHCTEMATUYECKUN METObI aHAIN3a?

. Kakue knaccudpukany KaTHOHOB CYILIECTBYIOT?

o UTo Takoe XuMUYECKoe paBHOBecUe?



. Urto Takoe akTuBHOCTH? Kak OHA 3aBUCUT OT MIOHHOM CHJIBI pacTBOpa?

e  Uro Takoe MOHHAS CHJIA pACTBOPA U KOA(PPHUIIMEHT aKTUBHOCTH?

J UYro Takoe cTeneHb AUCCOLMALMM NIEKTPOIUTa?

. UT0 Takoe CUIJIbHBIE U CJIa0bIe SJIEKTPOIUTHI?

. Cdhopmymupyiite 3aK0H ISHCTBYIOMUX Macc. YTO Takoe KOHCTAaHTa PAaBHOBECHS?

. B uem oTanune Mex 1y TEpMOJIMHAMUYECKON U KOHIIEHTPAIIMOHHON KOHCTaHTaMu?

e  Kak MOXXHO MPUMEHUTH 3aKOH JACHCTBYIOUIMX MAacC K PacTBOpaM ciIa0bIX KHCIOT M OCHOBAaHHIA?

2 KucJj10THO-0CHOBHOE paBHOBecHe (KOHTpoiupymble komnerennun OIIK-1,2,3,4,6)

Bonpocsl, n3yuyaembie Ha JieKIMH (KOHTpoupymble komnerenunu OIIK-1,2,3,4,6)

[TonsiTne kuCIOTHI, ocHOBaHUS U amdonuTta. Teopuss AppeHuyca U MPOTOJUTUYECKAsT TEOpus
bpencrena-Jloypu. JlocromncrBa u Henoctarku. [IpoTosnMTrueckne paBHOBECUS B BOJHBIX PACTBOPAX.
CMelieHne KUCIOTHO-OCHOBHOTO paBHOBecHsl. PaBHOBecHe B BOJHBIX pacTBOpax KUCIOT. Cuila KUCIOTHI.
KoHCTaHTBI KHCIIOTHOCTH, CTENEHb JUCCOLIMALIUH.

Brrancnenne pH pacTBOpOB CHIIBHBIX M CIAOBIX OJHOOCHOBHBIX KHCIOT. [IpoTonmuThyeckue
paBHOBeCHs] B BOAHBIX pacTBopax amdosmtoB. Beruncienne pH pactBopoB aM(poIuTOB (KUCIBIE COJIH,
aAMHHOKHUCIIOTHI). [IpoTONMTHYECKHE pPAaBHOBECHS B BOJHBIX pAcTBOpax CMeCed KHCIOT W CMece
ocHOBaHU# (cuibHOE+cnaboe). Mcnonp3oBanne 6amaHCOBBIX ypaBHEHUM s pacueta pH. 'maponus kak
YaCTHBIN CITy4dail MPOTOIUTHYECKOTO PABHOBECHSL.

5. bydepHsie pacTBOpPHl B aHaIMTHYECKOW xumMuu. Mexanu3m paeictBusa. Pacuer pH wu
npuroToBieHue OypepHbIX pacTBOPoB. bydepHas eMKOCTb.

Bomnpocshl, n3yyaemble caMOCTOSITEIbHO (KOHTpoIupyMble komnerenuun OINK-1,2,3,4,6)

PaBHOBecue B BOJHBIX pacTBOpax ocHoBanuii. Cuyia ocHoBanuii. KoHcTaHTBI OCHOBHOCTH,
CTEIEHb Auccoanuy. BeruncieHue pH pacTBOPOB CUJIBHBIX U c1a0BIX OJHOOCHOBHBIX OCHOBaHHH.

[IpoTtonutuyecknue paBHOBECHS B BOJHBIX PACTBOPAX MHOTOOCHOBHBIX KHCIOT M OCHOBaHUIL.
CrniocoOs1 Beruncnenus pH.

3aKoH AEWCTBYIOUIUX Macc U ABJICHHE ruaponnsa coyiei. Pacuér 3Hauenuii pH pactBopos coneil,
00pa30BaHHBIX C1a00W KUCIOTOW M CHIIBHBIM OCHOBAHHEM, CIa0bIM OCHOBAaHMEM U CHJIBHOM KHCIIOTOM.
KoHcranTta u crenenp rugponusa. CMenieHre paBHOBecUs NpH THapou3e. PakTopsl, BIMAIOIIKAE Ha
CTEIEHb FUAPOIN3a. Y CUICHUE U NTOJaBIeHUE TUaApon3a. Poiae ruapoinsa B aHanuse.

Bonpocel 11 caMonpoBepKH:

KaxoBbI cOBpeMEHHBIE MTPEICTABIEHHS O KUCIOTHO-OCHOBHBIX PABHOBECHSX?
UYT0 Takoe KUCII0Ta U OCHOBAHMUE.

YeM OTIMYarOTCs CHUIIbHBIE AJIEKTPOJIUTHI OT CIa0bIX?

UYro Takoe pH pactBopa?



Kak paccunrats pH B pacTBOpax CHJIBHBIX U CITA0BIX KUCIOT U OCHOBAHUIA?

Uro Takoe Oydepnbie pacTBOpbI? KakoBBI MX CBOMCTBA U MEXaHU3M JICHCTBUS?

[TpuBeauTe MpUMEPBI UCIIOJIL30BaHUS Oy(DEepHBIX PaCTBOPOB.

Kak paccunrats pH aneratHoro Oydeproro pactsopa?

Kak npoTekaeT ruaponus coneil, 00pa3oBaHHbIX c1a0bIM OCHOBAaHUEM U CUJIBHOM KHUCIOTOM?
Kak npoTekaeT ruaponuns cosneid, 00pa3oBaHHBIX CUIbHBIM OCHOBAHUEM U CJIA00M KHCIOTOM?
Urto Takoe KOHCTaHTa I'MAPOJIN3a, CTENEHb I'UApoan3a’

Kak npoussectu pacuer pH pactBopa runponusymomeincs coinu?

Kakue ¢paxTopsl BIUAIOT HA CTENICHb THIPOJIN3a?

Kak MOXHO ycUIIUTh WM OJIaBUTh TUAPOJIU3?

KakoBa posb ruziponmnsa B ananuze?

3. KomniekcHble coequHeHUs1 (KOHTposupymblie komnerennuu OIIK-1,2,3,4,6)

Bomnpocsl, n3yuyaembie Ha Jiekuuu (KoHTpoJupyMmble komnerenuun OIIK-1,2,3,4,6)

KommnekcHple coenuHeHUss B aHaTUTH4ecKoM xumuu. Kommekchl ¢ HeopraHMYecKUMU
nuranjgamMu. PaBHOBecusl B pacTBOpax KOMIUIEKCHBIX coequHeHui. CTyneH4yarbie U 00Ire KOHCTAHTHI,
KOHCTaHThl YCTOMYMBOCTA U HECTOMKOCTU. TepMOAMHAMHYECKAs U yCIOBHAas KOHCTAHTa YCTO MYMBOCTH.
3aKOMIUIEKCOBAHHOCTh M CPEIHEIIUTaHAHOE YHCIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX
coemuHeHU.  CMelieHne  paBHOBECHS  KOMIUIEKcooOpazoBaHus.  DakTopel  BIUAOINIME  HA
KOMILJIeKcooOpazoBaHue. Pacuer paBHOBECHBIX KOHLIEHTPALIMi, BIUSHUE KOHIIGHTpAIMK Turanaa. Pacuer
YCIIOBHBIX KOHCTAHT YCTOMYMBOCTH U PABHOBECHBIX KOHIICHTPAIMM C yYETOM KOHKYPUPYIOIIMX peaKiui
(mpoToHMpOBaHKE JHMraHAa, KOMIUIEKOOOpa3oBaHHME HMOHA LEHTPAJBbHOIO aroma, O0Opa3oBaHUE
CMEIIAHHBIX KOMIIIEKCOB).

Bomnpocsl, n3yyaemble caMOCTOSITEIbHO (KOHTpPoIupyMble komnerenuun OINK-1,2,3,4,6)

KJ'IaCCI/I(bI/IKaI_[I/IH, COCTaB U OCHOBHBIC XapaKTCPUCTUKHU KOMHJ’ICKCOO6p2130BaTCJ'I5I n JIUrabgja.

Komriekcrl ¢ OPraHn4cCKUMHU JIUI'aHIaMHU. Opl"aHI/I‘lCCKI/IC pC€arcHThl B aHAJUTUYECKONH XUMHH.
CDYHKI_II/IOHB.JIBHO—aHaJ'H/ITI/I‘IeCKI/IC U aHAJIMTHUKO-aKTHUBHBIC T'DYIIIIBI. HpaBI/IJIO ‘lyraeBa. Hcnonp3oBaHue
KOMILJIEKCHBIX COCIUHECHHM C OpraHN4Ye€CKUMHU U HCOPTaHWUYCCKUMH JIMTaHAAMU [JId O6H€lpy>KeHI/I$[,
ONpCACIICHUA, PA3ACIICHUA U MACKUPOBAHUA.

Bonpocs! 1151 camonpoBepku(KOHTpoupyMble komnerennuu OIIK-1,2,3,4,6):

. [TpuMepbl KOMIUIEKCHBIX COSAMHEHUN C Pa3MYHBIMU JTUTaHIaMHU (HEHTpaIbHBIMU MOJICKYJIaMU,
QHUOHAMHU U T.J.)

. UeMmy paBHO KOOPIMHAIMOHHOE YWCIO U JCHTATHOCTH JIUTAHJA B KOMIUIEKCHBIX COCIMHEHMSIX
noHoB Hukels1(I) c aMMuaKoM M TUMETHIITITHOKCUMOM

. J71s KakuX KOMIUJIEKCOB XapaKTepHa HauOOJIbIIash yCTOMYUBOCTh

. Ha yem ocnoBano pasnenenue IV u V, a takke V u VI aHaIUTHYECKUX IPYIIT KATUOHOB



[IpuBecTu npuMepbI UCIIOIb30BaHMSI B KAUECTBEHHOM aHAJIN3€ «MACKUPYIOIKX) JIUTaH0B

Kakue xumuueckne coeIMHEHNS Ha3bIBAIOT KOMIUIEKCHBIMU ?

[TpuBenuTe mpuMepbl HOHOB-KOMILIEKCOOOpa3oBareieil ¥ JIMraHaoB.

Kak cBs3anbl Mexxay co0Oil KOHCTaHTa YCTOWYMBOCTH M KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX
COEIMHEHUI?

[IpuBeauTe mpuMepsl UCHOJIB30BAHNS KOMIUIEKCHBIX COEIMHEHUN B aHAIIU3E.

Kakue BeliecTBa Ha3pIBalOT OPraHUYECKUMU peareHTaMu?

[IpuBeauTe mpuMepsl UCIOJIb30BAHNS OPraHUUECKUX PEAreHTOB B KAYECTBEHHOM aHaJIM3e.
Hanumure CcTpykTypy KOMILIEKCHOTO COEAMHEHHS HUKENS M JuMmeTwirimokcuma. Kaxue
JIOHOPHBIE aTOMBI 00Pa3yIOT XENAaTHbIN LIUKI?

. Kakumu cBoiictBamu 0061a1ar0T (YHKIIMOHATBHO-aHATUTHYECKUE TPYIITUPOBKU?

4 XHUMHYECKOe PaBHOBECHUEC B OKHC/IUTECJIbHO-BOCCTAHOBUTC/IbHBIX CcucreMmax

(kouTposmpymsblie komnerenuuu OI1K-1,2,3,4,6)

Bonpocsl, n3yuyaembie Ha JieKIMH (KOHTpoupymble komnerenunu OIIK-1,2,3,4,6)

[ToTeHmman nonypeakuuu — Kak XapaKTepUCTHKAa XHMHUYECKON AaKTUBHOCTH pearupyroumx
BemecTB. YpaBHeHne HepHcra. CraHmapTHBIN, peasibHBIA U (hOpMalbHBIN MoTeHIHanbl. HampaBienue
MIPOTEKAHUS ANEKTPOXUMUYECKOMN peaKkIuu.

CriocoObl  pacyera CTaHJApTHBIX MoOTeHIUanoB. [lomyyeHue CTaHIApPTHOrO TMOTEHIMANa
COUETaHMEM JIBYX MOJIypeaKlUii U MOJypeaKkluu ¢ peakluel MPOTOHUPOBAHUS, MOTYPEAKINH C peaKuei
KOMILJIEKCOOOpa3oBaHUs, TOJNypeakuu C peakuued ocaxzaeHus. lcnonp30BaHWE CTaHIAPTHBIX
MIOTEHIIMAJIOB JJIsl pacueTa KOHCTAHThI KUCIOTHO-OCHOBHOTO PAaBHOBECHS, POU3BEACHUS PACTBOPUMOCTH
Y KOHCTAHTBI KOMILIEKCOOOPAa30BaHMUs.

Bomnpocsl, n3yyaemblie caMOCTOSITEIbHO (KOHTpoIupymMble komnerenuun OINK-1,2,3,4,6)

Hcnonp3oBaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B aHAJUTHUYECKON XUMUH.

OreHka HanpaBJIeHUs U ITyOUHBI TPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENILHON PEAKIIUH 110
KOHCTAHTE XUMHUYECKOTO PABHOBECHSI.
Bonpocs! 11s1 camonpoBepku(KOHTpoupyMble komnerennnu OIIK-1,2,3,4,6):

J Kakue (bakTOpsl OKa3bIBAIOT BIIMSHUE HAa BEIMYMHY PABHOBECHOTO OKHUCIUTENIBHO-
BOCCTaHOBMTEJIBHOTO MOTEHIMAasa?

Mo3keT 11 paBHOBECHBIN MOTEHLUAN OBITh CTAaHIAPTHBIM MM GOPMATILHBIM?

Mo3keT 1 cTaHAapPTHBIA NOTEHIIMAT ObITh PABHOBECHBIM ?

MoskeT 11 (popManbHbIi MOTEHIMAT ObITh PABHOBECHBIM?

Kak MOXHO BBIYMCINTh KOHCTAHTY PAaBHOBECHSI OKUCIUTEIBHO-BOCCTAHOBUTENIBHOM peakuun?
3aBUCUT 1M KOHCTaHTa paBHOBECHSI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PpEAaKLHUU OT
KOHLIEHTPALMN y4acTBYIOIIMX B PEAKLIUN BELIECTB



MOAYJIb 2 XUMHUYECKOE PABHOBECHUE B T'ETEPOI'EHHBIX CHCTEMAX

(kouTposmpymblie komnerenuun OIIK-1,2,3,4,6)

1 Xumuueckoe PaBHOBECHE B CHUCTEME€ PaCTBOpP-0CaJI0K (KOHTpOJ’[I/IpyMbIe KOMIICTCHIIUHA

OIIK-1,2,3,4,6)

Bonpocsl, n3yuyaembie Ha JieKIMH (KOHTpoJupymble komnerenunu OIIK-1,2,3,4,6)

[IpousBeaeHne pacCTBOPUMOCTH — KaK BayKHEWIIash KOHCTaHTa Te€TEPOTeHHOro paBHOBecHs. CBs3b
TEPMOJAMHAMUYECKOTO U YCIIOBHOTO MPOU3BEICHHS PACTBOPUMOCTH.

PactBopumocTts. BbiBoag (GopMynbl Ui BBIUMCIEHHS HWOHHOM, MOJIEKYJISIpHON u oOmen
pactBOopuMOCTH. DakTOpbl BIMSAIONIME HA CMEIICHHE TE€TEPOreHHOT0 paBHOBecUsA. BuusHue
OJIHOMMEHHOIO HMOHAa HAa PacTBOPUMOCTh MAaJOpPAaCTBOPUMBIX COEAVMHEHUM. BinsHNE KOHUEHTpanuu
ITIOCTOPOHHEI0 CHJIBHOTO AJIEKTPOJIUTAa Ha PACTBOPUMOCTH MAaJOpPAaCTBOPUMBIX COEIMHEHWH. BnusHue
KOHKYpUpYIOLIEH peakluuu (KUCIOTHO-OCHOBHOM peakluu, KOMILJIEKCOOOpa30BaHMS, OKUCIUTENbHO-
BOCCTaHOBUTEIHHON PEAKIIMH) HAa pACTBOPUMOCTbh MaJOPACTBOPUMOTO COEANHEHHUS.

Bonpocsl, n3yuaembie caMocTosITeIbHO(KOHTpOupymble komnerenuun OIIK-1,2,3,4,6

[TepeBoa 0OAHMX MaTOPACTBOPUMBIX COCIMHEHHH B JIpyrue. PacTBOpUMOCT — OCHOBA JIpOOHOTO

OCaXJCHUS. Y CIIOBHE O6p330BaHI/I5I ocaaka. Bansane konndecTBa 0CaauTEIA Ha MMOJIHOTY OCaAXKIACHUA.

Teopernueckre OCHOBBI Cyab(puIHONW (CEpOBOAOPOAHON) KiaccupUKaMKU. TeopeTuuecKue
OCHOBBI KHCJIOTHO-OCHOBHOW Kiaccudukanuu (pasgeneHuss 4 u S, 5 u 6 aHAIUTUYECKUX TPYII).
TeopeTnueckre 0CHOBBI OCaXIEHUS XJIOPUIOB.

Bonpocs! 1i1s1 camonpoBepKu(KOHTpPoupymblie komnerennun OIIK-1,2,3,4,6):

J Kak mnpowmsBeneHne pacTBOPHMOCTH — MajOPacTBOPUMOIO COCIMHEHHS CBA3aHO C  €ro
PacTBOPUMOCTHIO?

KakoBbl ycl0BHs BBIIAACHUS OcaIKa?

Kaxk Ha pacTBOpeHHE 0cajika BIHUSAIOT CUIbHBIE KUCIOTHI,

Kaxk Ha pacTBOpeHHE 0cajika BIMSIOT PEAKIIUU OKHCICHUSI-BOCCTAaHOBJICHHS?

Kaxk Ha pacTBOpeHHE 0cajiKa BIHSIOT PEaKIUu KOMILIEKCOOOpa3oBaHus?

Kaxk Ha pacTBOpeHHe 0cajika BIUSET CMEHA PAaCTBOPHUTEIIS?

Yro takoe «coseBoit apdexT»?

2 Meroabl pa3nejieHHsi 1 KOHLIEHTPHPOBaHHs (KOHTposmpymble KommnereHuuun OIIK-
1,2,3,4,6

Bonpocsl, n3yyaemsble Ha Jekuuu (KOHTpoanpymble komnerenuun OIIK-1,2,3,4,6)

AOCOII0THOE U OTHOCUTCIHLHOE KOHIOCHTPUPOBAHUEC, IPYNIIOBOC U HHAUBUAYAJIBHOC Pa3ACIICHUC.
Koncranta u KOB(I)(I)I/ILII/ICHT pacipeacicHus, CTCICHb HW3BJICYCHU, KOB(I)(I)I/ILII/IGHTLI pasaciICHUA Hu



KOHLIEHTPUPOBAHUSI — KOJIMUECTBEHHBIE XapaKTEPUCTHUKU METOJOB pa3JElCHUs] U KOHLEHTPUPOBAHMUS.
OKCTpakUuu — KaK METOJ pas3felieHuss U KOHLEHTpupoBaHusA. OCHOBHBIE IIOHATHS (3KCTpPAreHT,
SKCTPAKLIMOHHBIN PEareHT, Pe3KCTPAKIMA) U KOJIMUYECTBEHHbIE XapaKTEPUCTUKH pa3JiesieHns (KOHCTaHTa
u KOd(pUIMEHT pacrlpeieieHus, CcTeneHb u3BnedeHus). CyIHOCTh NEPHOAMYECKON HKCTPAKIUH.
VYcioBust MpoBeIeHUS IKCTPAKIIMU U TUIIbI IKCTPArupyeMbIX COSAMHEHUN.

XpomaTtorpadgust — Kak METOJX pasfelieHuss W KOHIeHTpupoBaHus. Kinaccudukanum
xpomarorpadudeckux metonoB. OCHOBHBIE XpoMaTorpaduueckue mapamMeTpel (BpeMs U 00BbeM
yIepKuBaHus, KOd(Q(QUIHESHTHI 3aMeUICHUSI U pacIipeesieHus], CEJICKTUBHOCTh U XpoMaTorpaduieckoe
paszpemienue). IlnockoctHast xpomaTtorpadus. TpeboBaHus, TpeAbABIseMble K HOCUTEISAM H TOJBIDKHON
¢daze. Rf — ocHOBHas XapakTepuUCTHKa COPOIMOHHBIX CBOWMCTB CHCTEMBI M IOJBWKHOCTH KAaTHOHOB.
CoBpemeHHbIe XpoMaTorpapuuecke MeTo 1bl UCCIIEI0BaHUs U aHAIN3a.

Bonpocel, n3yuaembie caMocTosITeIbHO (KOHTpPoiupyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonb3oBaHne METO/MOB pa3fefieHuss U KOHLEHTPUPOBAHUS B aHaIM3€ pPEaJbHBIX OOBEKTOB.
Opranuyeckre pacTBOPUTENH, HCIOJNb3yeMble B KauecTBE HSKCTpareHToB. CKOpPOCTh 3KCTpPAKIIHU.
Hcnonb30BaHne SKCTPAKIMK ISl pa3JesIeHNs CMECH KaTHOHOB.

Pa3znenenne u oOHapyxeHHE KaTHOHOB C UCIOJIb30BaHHEM OyMakHOU xpomaTorpaduu. CriocoOsl
MPOSIBIIEHUSI XpOMAaTOTrpaduyecKuX MsATEeH.

Bonpocs! 1151 camonpoBepkH (KOHTpoJMpymble komnerenunu OIIK-1,2,3,4,6):

° B 4em cymHOCTh METO1a SKCTPAKIIUM ?

J Jaiite ompeneneHus TMOHIATHIM KoHCmawma pacnpeoenenus, Kodg@uyuenm pacnpeoenerus
cmenenu u3zenedeHus

. Uto Takoe 3KCTpareHT?

. Kaxkoii mporiecc Ha3bIBalOT peIKCTPAKLIHE?

o KakoBbl mpaBuiia Bb160pa sKCcTpareHTa?

o Uem ompenensieTcss CKOPOCTh IKCTPAKIIUU ?

J UTo JIeKUT B OCHOBE KaU€CTBEHHOTO XPOMATOrpapuuecKoro aHanuza?

. Ha yem ocHOBaH KOJIMUECTBEHHBIN XpoMaTorpaduueckuii aHanu3?

J Jy1g yero mpeaHa3HAYEHbI MOJBMXKHBIE M HETIOIBIKHBIE (Pa3bl B XpoMaTorpaduyeckux MeTo1ax?

5.3. BOIIPOCHI KOJUIOKBHYMA Ne 1 (xoutposupymble kommnerenuun OIIK-
1,2,3,4,6)
1. 3akon pelicTByrommx Macc. KOHCTaHTa XMMHMYECKOTO pAaBHOBECHS. AKTUBHOCTb U

KO3(1)(1)I/II_[I/ICHT akTuBHOCTH. CBS3b TepMOHHHaMquCKOﬁ u KOHHeHTpaHHOHHOﬁ KOHCTAHT XUMHUYCCKOT'O
PaBHOBCCHA.

2. Tunbl KOHCTAHT XUMHUYECKOTO PaBHOBCCHA. KoncraaTsr 06pa30BaHI/I$[ N MOHHU3alluu, O6IJ_[I/IC n
CTYIICHYAaTbIC, TCPMOAUHAMUNYCCKNEC U YCJIOBHBIC.

3. KucIoTHO-OCHOBHOE paBHOBECHC. IlonsTue KHUCJIIOTbI, OCHOBAaHHA H aM(bOJ'II/ITa. TCOpI/Iﬂ
AppeHHyca " NPOTOJIMTHYCCKAA TCOPUS BpCHCTeI[a-.HprI/I. I[OCTOI/IHCTBa 1 HEJOCTATKHU.



4. KucnotHo-oCHOBHOE paBHOBecue. Poiib pacTBOpUTENss B INPOTOIMTUYECKUX pEaKLUAX,
KJaccu(uKanus pacTBOpUTeNeil. AMQUIPOTHBIE pPACTBOPUTENU. 3aBUCUMOCTh CHJIBI KHUCIOT U
OCHOBAHHUH OT CBOMCTB PaCTBOPUTEIIS.

5. Cwiia KUCIOT M OCHOBaHUM. KOHCTaHTHI KHUCIOTHOCTH U OCHOBHOCTH, CTENEHb HOHU3ALMU.
KoncranTta aBTOmpOTOJIM3a PACTBOPUTENS KaK IPOU3BEICHHE KOHCTAaHT KHCIOTHOCTH M OCHOBHOCTH
COTIPSDKEHHON  KUCIIOTHO-OCHOBHOW mapel. Husenmupyromee wu auddepeHuupyromee aencTBre
pacTBOpPHUTES.

6. [IpoTosnTueckue paBHOBECHS B BOJHBIX pacTBopax. Cuia KUCIOT U ocHOBaHUM. KoHcTaHTHhI
KHMCJIOTHOCTH M OCHOBHOCTH, CTEIIEHb JUCCOLUALINN.

7. PaBHOBECHE B BOOHBIX paCTBOpax KHUCJOT. Cuna xuciaotel. KoHcTaHTEI KHUCJIIOTHOCTH, CTCIICHDb
JUCCOIINAIIH. Brruucnenne pH PaCTBOPOB CUJIBHBIX U c7a0BIX OJHOOCHOBHBIX KHCJIOT.

8. PaBHOBecue B BOAHBIX pacTBOpax ocHoBaHud. Cuyia ocHoBaHuil. KOHCTaHTBI OCHOBHOCTH,
CTeneHb aucconmanuu. Berancinenne pH pacTBOpoB CHIIBHBIX M CJIA0BIX OJJHOOCHOBHBIX OCHOBAHU M.

9. IlporonuTHyeckre paBHOBECHS B BOJIHBIX pacTBopax amponutoB. Beruucinenue pH pactBopoB
am(oJIUTOB (Ha MpUMepe KUCIION COJIH).

10. IIpoTomuTHYeckre paBHOBECHS B BOJHBIX pacTBopax aMmponutoB. Berunciaenue pH pactBopos
am(oJIUTOB (Ha MpUMEpPE AMHUHOKHUCIIOT).

11. Peakiuu rusiposin3a Kak 4aCTHBIM Cilydail KUCJIOTHO-OCHOBHOTO paBHOBecHus. Beruncnenue pH
BOJIHBIX PAaCTBOPOB T'UIPOJIU3YIOUINXCA COJieil (Ha mpUMepe CoJid, 00pa30BaHHOM CHIIBHBIM OCHOBAaHUEM
1 c1aboi KUCIIOTOM ).

12. Peakiuu ruipoJin3a Kak YaCTHBIN Cllydail KUCJIOTHO-OCHOBHOTO paBHOBecHUsl. Beruucienue pH
BOJIHBIX PACTBOPOB THAPOJM3YIOMIMXCS COJICH (Ha MpUMEpe COJIM, 00pa30BaHHOW CHUIIBHOUN KHCIIOTOW U
c1aObIM OCHOBaHHUEM).

13. Peakmuu KHCJIOTHO-OCHOBHOTO pAaBHOBECHS B PAacTBOpPE COJIM, OOpa30BaHHOW Ci1aboit
KHCIIOTON M claObIM OCHOBaHHEM (IOBEACHHME THIPOJU3YIOIIEHCS colu Kak amdoinuTa). Beruncienue
pH.

14. HpOTOJ’II/ITI/I‘IeCKI/IC paBHOBECHA B BOJHBIX paCTBOpax MHOI'OOCHOBHBIX KHCJIOT U OCHOBaAHHH.
KoHcTaHTBI KHCIIOTHOCTH U OCHOBHOCTH, O6H.[I/I€ " CTYIICHYATHIC. Cnioco0OrbI BEIYHCIIEHNS pH

15. IlpoTonuTHyeckrue paBHOBECHS B BOJHBIX PacTBOpaxX cMeceil KUCIOT U OCHOBAaHMM (CHIIBHOE —
cinaboe). Micnonp3oBanue 0anaHCOBBIX ypaBHEHUH Ui pacuera pH.

16. BydepHbie pacTBOpbl B aHAIMTHYECKOW XMMHU. MexaHusM peiictBusi. Pacuer pH wu
MpUroTOBIIeHUE OyPepHBIX pacTBOPOB (Ha MpuMepe Kucioil OydepHoil cmecn).

17. BydepHbie pacTBOpbl B aHaIUTHUYeCKOW xuMuu. MexaHusMm paeiictBus. Pacuer pH wu
MpUroToBIeHNE OyPepHBIX pacTBOPOB (Ha MpuMepe IenouHoi OydepHoil cmecn).

18. BydepHbie pacTBOphI B aHATUTHUECKONW XUMUU. MexaHnusMm neiictBus. bydepnas emkocTs.

20. KauecTtBeHHbIe peakli Ha KaTHOHBI 1-3 rpymnm. CucTeMaTHYecKUid aHaIu3 CMECH KaTHOHOB
1-3 rpymi no KUCIOTHO-OCHOBHOM KJIacCU(UKAIIUN

Ipumep U3 no Teme koi1okBuyma Nel (koHTpoupymbie komnerennnu OIIK-1,2,3,4,6)



1. Paccuuraiite pH BOJHBIX pacTBOpPOB:
a) 1% u 110 % consHoit KUCIOTHL.
2. Paccunraiite pH u cTteneHs quccounanyuy BOJAHBIX PACTBOPOB:
%) 0,1 M u 0,00005 M runpasuna.
3. Hannmmwre KUCIOTHO-OCHOBHYIO PEAaKINIO U BeaucauTe pH pacTBopoB
r) 0,05 M 6enzuauna u 0,05 M xnopuaa 6eH3uuHNS B 0€3BOJHOW MypaBbUHOM KUCIIOTE.
4. PaccunTath cTeneHs ruzpoiusa u pH pactBopa:
a) coneprkarero 2,05 r anerara Hatpus B 250 M1 BOJIBIL.
5. Paccuuraiite KoHIeHTpanuio HoHOB H™ B pacTBopax
a) 0,01 M ruapocdocdara HaTpus.
6. Paccunraiite 6ydepHyro emxocte u pH pacTBOpa, MOIyd4eHHOTO pacTBOpeHueM 1,5 T ruapokcuaa
Hatpus 1 3,0 T xopuaa amMoHus B 250 MIT BOIBI
7. Onumure npurotoBienue 500 mu OydepHoro pactBopa
M) u3 2,1 M ¢docdopnoii kucnotsl u 1,0 M rugpokcuaa kanus ¢ pH=5,5 u n=0,3.
8. Paccuurare coctaB OydepHol cmecH, ciocoOHOM npu noOaBiaeHuH K 1 11 aToro pactsopa 30 MMOJb
CHJIBHOM KUCOTHI IoanepxkuBath pH B npenenax: 9,20+0,06, ammuaunsiii 0ydep
. K 100 mn. 0,2M pactBopa KoHPO4 nob6asumm 50 mu. 0,25M pactBopa KH2POs4. Paccuutats pH
MOJIy4€HHOTO PacTBOpA.

\O

10. Paccuuraiite, kak usmenutcsi pH pactBopa 0,05M CH3COOH, ecnu x 11 3TOoro pactsopa 100aBuH
0,5 Mo NaCl.

11. K20 mx 0, 20 M pactBopa ruapokcuaa Harpus no6asnero 30 mu 0,20 M pactBopa auruapodocdara
Hatpusi. Berauciuts pH OydepHoii cmecn.

12. Beruucauts pH cMecu coaepxkameit 0,0002 M rugpokenn kanust u 0,05 M stunamua

13. Paccuutarh MOJIbHBIE JIOJM W PABHOBECHBIE KOHIIEHTpalUUM BceX yactui] B pactBope 0,25 M
ruapokapOonara Hatpus npu pH=4 u pH=10

14. PaccuuTaiite peaqbHYI0 KOHCTaHTY KHUCIOTHOCTH a30TUCTOM KuCioThl B 0,09M pacTBOpe HuUTpaTa
HaTpHs.

BOITPOCHI KOJIVIOKBUYMA Ne 2 (kouTposmmpymbie komnerennuu OI1K-1,2,3,4,6)

1. KommuiexkcHbie COCIUHCHUA B aHAJINTHYECKON XUMUH. KJ'IaCCI/I(bI/IKaI_[I/Iﬂ, COCTaB U OCHOBHBIC

XapPaKTCPUCTUKHU KOMHJ’I@KCOO6pa3OBaTeJ'I${ H Jurabgjaa. Komrmiekcnl ¢ HCOPraHM4YCCKUMU JIUT'aHIaMHU.

2. KoMmmiekcel ¢ OPraHU4CCKUMHU JIMTaHAaMH. Opl"aHI/ILIeCKI/IC pC€arcHThbl B aHAJUTHYECKON XMMHHU.
CDYHKI_[I/IOHB.JIBHO—aHaJ'H/ITI/I‘{eCKI/IC 1 aHAJIMTUKO-aKTUBHBIC I'PYIIIIBI. HpaBI/IJ'IO IIyraeBa.

3. PaBHOBecus B pacTBOpax KOMIIJICKCHBIX COCIUHEHUH. CTyHquaTHe )51 O6H.[I/Ie KOHCTAHTHI,
KOHCTAaHTbI YCTOI\/’I"II/IBOCTI/I 1 HECTOHUKOCTH. TepMO,Z[I/IHaMI/ILIeCKaH " YCJIOBHAA KOHCTAHTA YCTOﬁqHBOCTH.

4, PaBHOBecHs B pacTBOpax  KOMINJIICKCHBIX COCOUHEHMH. 3aKOMILIEKCOBAHHOCTD 151
CPCAHCIIMTAHAHOC YHCIO — OCHOBHBIC XAPAKTCPUCTUKHU KOMIIJICKCHBIX COCIUHEHUH. CMeH_[eHI/IC
PaBHOBCCHA KOMHJ’ICKCOO6pa3OBaHI/I}I.

5. PaBHoOBecus B pacTBOpax KOMINICKCHBIX COCIUHEHMI. (I)aKTopBI, BIMAKOIIMUEC Ha
KOMHHCKCOO6pa3OBaHI/IC. Pacuer PAaBHOBCCHBIX KOHHCHTpaHHﬁ, BJIMAHUC KOHLCHTPpAlWX JIMTaHJa.

6. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COEOUHEHMH. DakTopbl, BIMSIOIIAE Ha
KOMIUIeKcooOpa3oBaHue. Pacyer yClOBHBIX KOHCTAHT YCTOMUMBOCTU M PABHOBECHBIX KOHIEHTpAIMH C
Y4ETOM KOHKYPHUPYIOIIEH peakliuyu IPOTOHUPOBAHMS JINTAH/IA.



7. PaBHOBecMss B pacTBOpax KOMIUIEKCHBIX coeAuHEHH. DakTopel, BIUAKOIIME Ha
KOMILJIEKCOOOpa3oBaHue. PacueT yCIIOBHBIX KOHCTAHT YCTOMYHMBOCTH M PABHOBECHBIX KOHIICHTpAIWH C
Y4ETOM KOHKYPHPYIOIICH PEakiiuu KOMIUIEKOOOpa30BaHUs HOHA IICHTPAIBHOTO aTOMA.

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX COeIMHEHHH. DakTophl, BIMSIIONIME Ha
KOMILJIEKCOOOpa3oBaHue, PacueT yCIIOBHBIX KOHCTAHT YCTOWYHMBOCTH M PABHOBECHBIX KOHIICHTPAIWH C
Y4eTOM 00pa30BaHMs CMEIIAHHBIX KOMITJICKCOB.

9. Mcnonp30BaHNEe KOMIUJIEKCHBIX COCTUHEHUN ¢ OPTaHUYECKUMH M HEOPraHWYECKUMHU JINTaHaMU
TUTE OOHAPYXKEHUS, ONIPEICIICHHUSI, Pa3ICICHUsI 1 MACKHPOBAHUSI.

10. Tereporennas cucrema. PaBHOBecue B cucreMe pacTBop-ocagok. IlpousBenenue
PaCTBOPUMOCTH — KaK BaKHEHIIIash KOHCTAHTa TCTECPOTCHHOI'O PAaBHOBCCHA. CBsi3b TEPMOANHAMHNYCCKOT'O
1 YCJIIOBHOTO MTPOU3BEACHUS PACTBOPHUMOCTH.

11. PaBHOBecHe B cuCTeMe pacTBOp-0caloK. PacTBopumMocTs. BeiBoI popMysibl Al BEIUMCICHUS
MOHHOM, MOJIEKYJISIPHON U 00I11ei pacTBOPUMOCTH.

12. ®akTopbl BIMAIONIME HA CMEIICHHE T'€TEPOTCHHOT0 pPAaBHOBECHS. BiusaHuE OJHOMMEHHOTO
HMOHA Ha pACTBOPUMOCTbH TPYTHOPACTBOPUMBIX COECTMHEHUH.

13. @akTopsl BIUAIOIIKME HA CMEIICHHE I€TEPOr€HHOTO pPABHOBECHUS. BiusHME KOHUEHTpaluu
ITOCTOPOHHETO CUIIBHOTO JIEKTPOJIUTA HA pACTBOPUMOCTh MAJIOPACTBOPUMBIX COECIMHEHHM.

14. ®akTophl BIUSIONINE HA CMENIEHWE T€TEPOr€HHOI0 paBHOBECHS. BiusHuEe KOHKYpHUpPYIOIIEH
peakuu Ha pacTBOPUMOCTh MAJOPACTBOPHUMOIO COEIMHEHUS (Ha MpUMepe KOHKYpUPYIOIIeH KUCIOTHO-
OCHOBHOM PEaKIIHH).

15. ®akTophl BIMSIONIME HA CMENIEHUE T'eTEePOr€eHHOr0 paBHOBECHUA. BiusiHMEe KOHKYpUPYIOIIEH
peaKuu Ha pacTBOPUMOCTbh MaJOpacCTBOPUMOTO COEAMHEHHUS (Ha MpUMEpe KOHKYpUPYIOLIEH peaKiHuu
KOMIUIEKCOOOpa30BaHus).

16. ®@akTOphl BIMSAIONIME HA CMEIICHUE I'e€TEePOreHHOr0 paBHOBECHUA. BiusiHMEe KOHKYpUPYIOIIEH
peaKuuu Ha PacTBOPUMOCTh MAaJOPACTBOPHUMOIO COEIMHEHHUS (Ha TMpuUMepe KOHKYpUpYOIen
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON pPEeaKIIun).

17. PaBHOBecHE B CHUCTEME pacTBOP-ocaJok. IlepeBoa 0JHUX MalOpacTBOPUMBIX COCIUHEHUN B
Ipyrue.

18. PaBHOBecme B cHCTEME pacTBOpP-0CaaO0K. Ycnosue O6p2130BaHI/IH ocagka. IlomHoe
(KOJ'II/ILICCTBCHHOC) OCaXJICHUC. PaCTBopI/IMOCTL — OCHOBAa ,Z[pO6HOFO OCaXIACHMHA.

20. PaBHOBecME B CHUCTEME pacTBOP-OCAJOK. TEOpEeTHUECKHUE OCHOBBI  CYIb(MHUIHOM
(cepoBOIOPOAHOM) KITacCHU(PHUKAITUH.

20. PaBHOBecme B cHUCTEME DPACTBOP-OCAZOK. TEOPETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccuuKauy (Ha npuMepe paszienaeHus 4 u 5 aHaTUTUYECKUX TPYII).

2]1. PaBHOBecme B cHCTEME pPAacTBOP-OCaZOK. TEOpPETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKauy (Ha mpuMepe paszenaeHus S5 U 6 aHaTUTUYECKUX TPYII).

22. PaBHOBecHue B CHCTEME pacTBOP-0CaAdOK. YcnoBue O6pa3OBaHI/I${ ocagka. BiusHue konmyecTBa
ocaguTeyid Ha IOJIHOTY OCAXKIACHHA. BrlunciaeHne ONTHUMAalbHOIO KOJMYECTBA OCAIUTENs B ClIy4dac
O6p2[30BaHI/I${ CJIOXKHBIX aCCOILIMAaTOB.

23. TCOpCTI/I‘-ICCKI/IC OCHOBBI pa3JCIICHUA KaTUOHOB 110 KUCJIOTHO-IICJIOYHOMY METOY.



IIpumep U3 no teme ko/utokBuyma Ne2 (koHTpoimpymblie komnerennunu OIIK-1,2,3,4,6)

1. K 100 M 0,05 M Hg(NO3), npubasumm 2,338 r NaCl. Paccunrats paBHOBECHBIE KOHIICHTPAIIMH HOHOB
B MIOJIly4€HHOM PacTBOpE.

2. BBIYMCINTL PaBHOBECHYIO KOHIICHTPAIMIO JIUTAHJa M PAcTBOPUMOCTH (MOJb/1T) ocaaka Zn(OH)»
BCyle/IcTBUE 00paszosanus kommiekcos Zn(NH3)4?" 80,01 M NHs.

3. Paccuurath Mpou3BeieHHe PaCTBOPUMOCTH, eciii B 100 MII BOJIbI pPacTBOPUMOCTH cocTapiseT 9,6 ¢ 107
r Fe(OH)s.

I

. Beruncnuth 1 cpaBHUTH pactBopuMocTh CaF2 B Boze, B 0,1 M NH4F u B 0,1 M CaCls.

W

. K 100 mn maceimennoro pacrBopa BaSOs mpubGaswm 10 mu 0,5 M pactBopa NarSOs. Kakas
KOHIICHTpAIUs HOHOB Oapust (MOJIB/JT) OCTAaHETCSl B pacTBOpE?

6. Borumcnute oOmryto konuentpauuio KCl u paBHOBecHyro koHueHTpauuto Cl, mpu KOTOpBIX
obecneunBaercs MakcumanbHoe ocaxzaeHue PbCl| u3 pactBopa 0,1 M Pb(NO3),. Uemy paBHa
pPacTBOPUMOCTB XJIOPHJIa CBUHIA B 3TOM pacTBope?

~

. B pactBope, conepskamem 0,1 Momb/n comu MeTamna-kommiuekcoodpasosarens (Co*") u 1,0 Moss/a
muraaga (NHs), cosmanmu konnentpanumo cynbdua-nona [S?]=10° momns/n. Byaer mm ocaxkmartbcs
COOTBETCTBYIOIMI cynbpua. Paccuntare pH Hauama ¥ KOHIa BBITIAJCHHS 3TOTO cyiabduma 0Oe3
MPHUCYTCTBUS JINTAH/IA.

o)

. K pactBopy, conepxkamemy 0,2 M NHsz u 0,2 M NH4Cl, no6aBunu paBubiii oosem 0,2 M pacTBOpa
MgCl. ITpousoiiaer mu B 3TOM pacTtBope oOpa3zoBanue ocaaka Mg(OH),?

9. Beruucnuts pH Haceimennoro pacrsopa Cu(OH)..
10. Beruucauts pactBopumocth CaC,04 nipu pH 5,0.

11. Ipu xakux 3HaueHnsXx pH Bo3MoxHO KonmuecTBeHHOe pasfenenue Co’" m Cd** mpu HacklmeHnu
pactBopa conepkariero 0,05 M CoClx u 0,15 M Cd(NO3), npu HachIIIIEHEMH CEPOBOOPOIOM?

12. Ckonpko TpaMMOB KapOoHaTa HaTpus moTpedyeTcs Ui mepeBoja B pacTBopumoe coctosiaue 0,3 T
cynbdara dapus.

13. PaccuuTaiiTe 00111yI0 1 MOJIEKYISIPHYIO PACTBOPUMOCTD XJIOpUIa cepedpa B Boje.

BOITPOCHI KOJVIOKBUYMA Ne 3 (konTposupymblie komnerenuuu OIIK-1,2,3,4,6)

1. HMcnonp3oBaHUE OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI B aHAJIUTUYECKOW XUMHHU.
[ToTeHMan noJgypeakuu — KaK XapaKTEPUCTHKA XUMUYECKOW aKTHMBHOCTH DPEarupyroOIIHMX BEIIECTB.
CranapTHBINA U peasbHbIA NOTEHIIUABI.

2. YpaBuenue Hepucra. CraHmapTHBINA, peanbHbI U (GopMasbHbIM moteHmansl. Hamnpasienue
IIPOTEKAHUS DJIEKTPOXUMHUUECKOMN pPEaKIIUH.

3. CmocoOnr pacuc€Ta CTaHAAPTHBIX MTOTCHIUAIOB. HOJ'IyLIeHI/IC CTAaHJAPTHOTO TMOTCHIOHAJIA
COYUCTAaHHUEM JIBYX HOJIpraKLII/Iﬁ " NTOJIypCaKIuu € peaKuI/Ieﬁ MMPOTOHHUPOBAHUSL.



4. CnocoObl pacuera CTaHOAPTHBIX MOTEHHHMATOB. [lomydeHune CcTaHZAPTHOTO MOTEHIMAIA
COYETAaHUEM JIBYX IMOJIYPEAKIUil U MOJYpeaKlnu ¢ peakueld KOMILTIEKCO0Opa30BaHusl.

5. CmocoObl pacdera CTaHAAPTHBIX HOTEHIMAIOB. [lolydeHue cTaHIapTHOrO NOTEHIMAIA
COUETaHUEM JIBYX IOJIypEaKLUi U NOJYypEaKUU C peakLuel OCaKICHMSL.

6. Vcnonp3oBaHuEe CTaHIAPTHBIX NOTEHLMANOB JJIs PAacyeTa KOHCTAHTHI KUCJIOTHO-OCHOBHOTO
PaBHOBECHS U IIPOU3BEACHUS PACTBOPUMOCTH.

7 Ucnionn30BaHue CTAaHJAPTHBIX MTOTCHIMUAJIOB IJId pacu€Ta KOHCTAHTBI KOMHJIGKCOO6pa3OBaHI/I$I 141
IMPOU3BCACHUSA PACTBOPUMOCTH.

8. Hcnonn3oBaHue CTAaHAAPTHBIX ITOTCHIHUAJIOB I pPacu€Ta KOHCTAHT KHCJIOTHO-OCHOBHOTIO
PaBHOBECHUA U KOMHJ'IGKCOO6p330BaHI/I$I..

9. OHGHK& HaIpaBJICHUA U FJ'IY6I/IHI>I IMPOTCKAaHUA OKHCIIMTEIHLHO -BOCCTAaHOBUTEILHOM peaKknuu 1o
KOHCTAHTC XUMHUUYCCKOI'0 PaBHOBCCH .

10. Mcnonp3oBaHue METOJOB pa3JieIeHNs U KOHIEHTPUPOBAHUS B aHAIM3E PEAlbHBIX OOBEKTOB.
AOGCOTIOTHOE ¥ OTHOCUTENIBHOE KOHIEHTPUPOBAaHWE, TPYNIOBOE M HHAWBHUIyalbHOE pa3/eieHHE.
Koncranta u kosduiumeHnt pacnpeneneHus, CTENCHb HW3BJICUYCHHS, KOAXDOUIMEHTHI pa3aelieHus |
KOHLIEHTPUPOBAHMUS - KOJIMYECTBEHHBIE XapaKTEPUCTUKHU METO/I0B Pa3/ieIeHHs] U KOHIEHTPUPOBAHMUS.

I11. Dkcrpakuum — Kak METOJ pa3AelieHUuss W KOHIEHTpUupoBaHUs. (OCHOBHBIE MOHSTHUSA
(9KCTpareHt, SKCTPAKIMOHHBIN peareHT, pedKCTPaKIUsi) U KOJTUYECTBEHHbIE XapaKTEPUCTUKU pa3/ieIeHUs
(koHcTaHTa W KO3(duIMEeHT pacnpeneraeHus, cTerneHb wu3BiaeueHus). CyIHOCTh TEPHOIUIESCKOM
SKCTPAKIIHH.

12. DKCTpakuuM — Kak METOJ pa3fesieHus W KOHIICHTPUPOBAHUS. YCIOBHS MPOBEACHUS
SKCTPAKIIMK M THUIBl 3KCTPAarupyeMbIX coearHeHuid. OpraHMdecKkue pacTBOPHUTENH, HCIOJIb3yeMbIE B
KayecTBe SKCTpareHToB. CKOPOCTh AKCTPAKIIHH.

13. Hcnonp3oBaHue OKCTpaKuuu ajid pas3aciiCHuss CMECH KaTHOHOB. HpOH@CC OKCTpAaKIIMnU H
OKCTPAKIIMOHHBIC PEarcHThI.

14. Xpomarorpadpus — Kkak MeToJ pa3feneHuss u KoHUeHTpupoBanusa. Kiaccudukanuu
XpomaTorpauueckux METO0B.

15. Xpomatorpadus — Kak METOJ pa3lelieHus U KOHUEHTpupoBaHus. (OCHOBHbBIC
xpomaTorpaduueckue mnapameTrpel (Bpemss U 00beM yAepkKuBaHUS, KOA(D(GUIUEHTHl 3aMeJICHUs U
pacnpezenieHusi, CeIEKTUBHOCTh M XpOMaTorpaguuecKoe pa3perieHue).

16. ITnockoctHas xpomatorpadus. TpeGoBanus, NpeabsBiIsieMble K HOCUTEISIM U TOJBMKHON
¢aze. Rf — ocHOBHast xapakTepHucTUKa COPOIIMOHHBIX CBOMCTB CUCTEMBI M TIOBUKHOCTH KaTHOHOB.

17. Pa3znenenne um oOHapyXeHHE KaTHOHOB C MCIIOJIb30BaHMEM OyMa)XHOW XpomaTorpadum.
CrniocoObl nposBIEHUS XpOMaTOrpaUuecKuX MATEH.

Ipumep U3 no Teme kos1okBuymMa Ne3 (koHTpoupymble komnerennnu OIIK-1,2,3,4,6)

1. YPaBHHTB OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUU MCETOAOM HOHypeaKHHﬁ. Hpel[CTaBI/ITL
JIJIS KaXKIou MoJryp€akuu ypaBHCHHC HCpHCTa. BriBecTH M BBIYMCIUTH KOHCTAHTY paBHOBCCHUA,
ONpCAC/IMTL HAIPaBJICHHUC PCAKIHU. Paccuurath (pOpMaJ]LHBIC (peaJIBHBIe CTaHIlapTHBIC)
MOTCHIHAJIBI ITPU YCIIOBUH, YTO HOHHAA CHUJIa paCTBOpA paBHA 0,11



NH4s" +NOy +... =— No+ ...
CrOy + MnOy4 +... =— CrO4* + MnOa+. ..

PaccunrtaTrh noTeHIMa MIATUHOBOTO 3JIEKTPOa, MOTPYKEHHOIO B pacTBOp coaepxamiuii: 0,25M
V3*, 0,40M VO?" 1 1,00-10°M NaOH.

VKaXuTe TaJbBAaHUYECKUM JJIEMEHTOM WM  JJEKTPOJUTHUYECKOW  SYEHKOW  sABISETCA
Ipe/icTaBlIeHHAs siueiika (BbIBOJ c/ieiaTh Ha ocHoBaHuU pacyera DJ[C):

Pt | UO2%" (0,10M), U* (0,01M), H' (1-10°M) | KC1 (1-10*M), AgCl (nac.) | Ag
Paccunrarh KOHCTaHTY paBHOBECHS:

TP+ V3 +... == TI'+ VO*+...
B 0,01M cepnoit kucnore. Paccunrarh coctaB pacTBopa Hociie yCTaHOBJIEHHs] paBHOBECHS,
eciu ey 0,10M pacTBOpBI pearupyroniux BEIecTB.
[Torenuman siueitku pasen +0,45B. Paccunrars npousBenenue pactsopumoct AgrSeOs.

CBD || Na2SeOs (1:102M), AgzSeOs (mac.) | Ag
Paccuurtate xoHcTanty ycroiumBocTu komriuiekca [CuCit], ecnu D/IC siueiiku paBna +0,09B.
CitS_ - AHUOH J'II/IMOHHOI\/'I KHUCJIOTHBI
Cu | CuCit (0,04M), NasCit (0,10M), H (1-10°M) || CBD

BbraucnuTe paBHOBECHBIC KOHIIGHTpPAIlMM BCEX HOHOB B PacTBOpE, IMOJydEHHOM pu
pactBopenuu 0,25 r a-NiS B 10 mu 2,0M HNO:s.

Koaddumuent pacnpenenenus 2,6-mmHATPO(HEHOIA MEKTY BOJON W OKTUIOBBIM CIIUPTOM PaBEH
15. Paccuuraiite cremneHb U3BICUEHUS 2,6-TUHUTPOEHONA, a TaKKe €ro KOHICHTPAIUIO,
oCTaBIIylocsi B BogHOM (hase mocie skctpakmuu u3 50 ma 0,0005 M pacTBOpa OKTHIIOBBIM
cuptoMm oobemMoMm 10 mit. M3BecTHO, uTO KOA(DPHUIIMEHT pacnpeesieHHs] CATUIMIIOBON KUCIOTHI
MEXIy paBHBIMH oObemamu Bojbel W xynopodopma npu pH 3,00 paBen 1,3. Paccuuraiite

KOHCTAaHTY Pacrpe/IeIeHusl CATUIHIOBOM KUCIOTHL, ecid K, =1,5-107.

B Buze xenata Zn(Ox), uonsl muHka (Cz,=1,0-10* M) skcrparupyrorcs Ha 20,0 % npu pH 3,00
¢ momomsto paBHoro obOwema 0,10 M pactBopa 8-okcuxunonmHa (HOX) B xmopodopme.
Paccuuraiite pH, mpu KOTOpOM B T€X K€ yCIOBHUSIX MOH LIMHKA OyJeT dKCTparupoBaThes Ha 96 %.

MO/YJb 3. BBEAEHUE B KOJJUYECTBEHHbBII AHAJIN3. OCHOBHBIE 3TAIIbI U

INPUHIUIIBI AHAJIU3A (kouTposupymbie komnerenuun OIIK-1,2,3,4,6)

Bomnpocsl, u3yuaemble Ha Jiekuuu  (KOHTpoaupymblie komnerennuu OIIK-1,2,3,4,6)

OcHOBHBIC CTaguU XMMHYECKOro aHanm3a. IlocTaHOBKa aHAIMTHYECKOM 3adaun. Tyl aHaIu3a.
Ol"paHI/ILIeHI/ISI, CBA3aHHBIC C XUMHWYCCKUMHU U (1)I/ISI/I‘I€CKI/IMI/I CBOMCTBaMH AHAJIU3UPYEMOTO 00BeKTA.
Mermiaromniee BIMsSIHAE KOMIIOHEHTOB 06pa3ua. CnocoOb1 pa3saciICHU. BBI60p CCIICKTUBHBIX peaKHHﬁ.
ypOBeHL onpe,uenﬂeMoﬁ KOHIOCHTpAallUuH. Hannuue CpCACTB, NO3BOJIAOINNUX YIIPOCTUTL BBITIOJIHCHUC
aHajIm3a. KpaTKI/Iﬁ O630p METOJ0B KOJIMYCCTBCHHOI'O aHaJIM3a. BLI60p METOJa aHaJIn3a 1 COCTAaBJICHUC
CXEM aHajIu3a.

Bonpocsl, n3yyaeMmble caMOCTOSITeIbHO(KOHTpOIMpyMble komnerenuun OIIK-1,2,3,4,6)



N3yunth MaTepual, W3JI0KCHHBIH 10 TUTaHy JeKIUHU. [10roTOBUTh KOHKPETHBIC IPUMEPHI KO BCEM
u3y4yaeMbIM Bompocam - [1]- ¢.4-20; [4]- c.5-17.

1.MPOBOOTBOP U INPOBOIIOAI'OTOBKA (xoutpoiaupymbie kommnerenuun OIIK-
1,2,3,4,6)

Bormpocsl, n3ydaemble Ha Jekuun  (KoHTposmpymble komnerennuu OIIK-1,2,3,4,6)

[IpeacraBuTenbHOCTH MPOOBI; MP0OA U 0OBEKT aHAIN3a; MTPoOa 1 MeTo ] aHaIn3a. DaKTOpPHI,
00yCIIOBJIMBAIOIITUE Pa3Mep U Coco0 0TOOpa MpeACTaBUTENBHOM MpoObl. OTOOP MPOO TOMOTEHHOTO U
rereporeHHoro cocrara. CriocoObl TIOTYICHHS CPeTHEH TPOOBI TBEPIBIX, JKHJKUX H Ta3000pa3HbIX
BEIIECTB; YCTPONUCTBA M MPUEMBI, UCIIOJIb3yEMbIE IIPU ITOM; MIEpBUYHAs 00pabOTKa U XpaHEeHHUE Npoo;
JIO3UPYIOIIHE YCTPONCTBA.

OcHoBHBIE CTTOCOOBI TTepeBoIa TPOOBI B GOpMY, HEOOXOTUMYIO JJIsI TAHHOTO BHJIA aHATN3A:
pacTBOpEHHUE B Pa3IMYHBIX Cpeiax; ClIeKaHue, CIUIABJICHUE, Pa3JIoKeHUE MO/ JCHCTBUEM BBICOKHX
TEeMIIeparyp, JaBJICHUS, BHICOKOYACTOTHOTO pa3psiia; KOMOMHUPOBAHUE PA3TUUYHbBIX IPUEMOB;
O0COOEHHOCTH Pa3JIO’KEHUsI OpraHnyeckux coernHeHnit. CrocoObl yCTpaHEHHUs U y4yeTa 3arps3HeHUN U
MOTEePh KOMIOHEHTOB TPH TPOOOIIOATOTOBKE.

W3yunth MaTepuain, H3JI0KEHHBIE 10 TUIaHy JeKuu. [IpuBecTn KOHKpETHBIE TPUMEPHI [0 BCEM
n3y4aeMbIM BompocaMm. HayunTbces moap30BaThCs TaOIMIIAMU HOPMAJIbHOTO PaCIpeleIeHUs.

2 METPOJIOI'MYECKHUE OCHOBBI KOJIMYECTBEHHOTI'O AHAJIM3A

(kouTposmpymblie komnerennuu OIIK-1,2,3,4,6)
Bonpocsl, n3yyaemble Ha JeKIMU (KOHTpoJpymbie komnerenuuu OI1K-1,2,3,4,6)

OCHOBHBIE XapaKTEPUCTUKU METOJIa aHAJIN3a: MPABMWJILHOCTh U BOCIIPOU3BOIUMOCTbD,
KO3 (GUIIMEHT YyBCTBUTEIBHOCTH, MIpeie] 0OHAPYKEHUs, HIDKHSAS U BEPXHSS TPAaHULBI OTIPEIEIIIEMbIX
COJICpKAHU.

Knaccugukanus norpemnocreit ananuza. CucteMaTHUeCKUe U CIy4aiHble HOTPEIIHOCTH.
[TorpentHoCTH OTAENBHBIX CTAAUNH XUMUYECKOro aHayn3a. CrnocoObl OLIEHKU PaBUIBHOCTH:
UCIOJIb30BAHUE CTAHAAPTHBIX 00pa3L0B, METO/] 100aBOK, METOJ BAPbUPOBAHUS HABECOK, COTIOCTABIICHUE
¢ Ipyrumu merojaamu. CTaHaapTHbIe 00pasiibl, UX U3TOTOBJIEHUE, aTTECTALUS U UCIIOIb30BAHUE.
Cratuctuueckas 00paboTKa pe3yabTaToB U3MEPEHH. 3aKOH HOPMaJIBbHOTO paclpeieIeHUs CIIydaiHbIX
omnook, t- u F-pacnpenenenus. CpenHee, qucnepcusi, craHaapTHOe OTKJIOHEeHHUE. [IpoBepka rumnoTesst
HOPMaJIbHOCTH, TUIIOTE3bI OJTHOPOJAHOCTH PE3YIbTAaTOB U3MepeHN. CpaBHEHUE TUCIIEPCUU U CPEIHUX
JBYX METOJIOB aHanu3a. PerpeccronHseli aHanu3. Vcnosnb30BaHue METO1a HAMMEHBIINX KBAJAPaTOB JUIs
MIOCTPOEHMSI I'PAAYyHPOBOYHBIX I'PA(UKOB.

Tpe6OBaHI/I$I K MGTPOHOFHQGCKOﬁ OIICHKE B 3aBUCUMOCTHU OT 00bEKTa H OCJIM aHaJIn3a. CnocoObl
MOBBIICHUA BOCIIPOU3BOJAUMOCTH U IPABUJIIBHOCTU aHAJIN34a. OpFaHI/IBaI_[I/IH 1 MCTOOO0JIOTrusA
MCTPOJIOTUYCCKOI'O obecneucHus JIeSTeIbHOCTH aHAJIMTUYECKOM CJ'Iy>K6LI.

Bormpockl, n3ydaeMbie caMmocTosiTensHO (34aca).



N3yunTs MaTepua, W3JI0KEHHBIN 10 TUIaHy JIEKUUHU. [IpuBeCTH KOHKPETHBIE IPUMEPHI I10 BCEM
M3y4aeMbIM BoIlpocaM. PemnTs 3anauu, npeiaraeMsle MpernoaaBaTesieM 110 U3y4aeMou TeMe.

Bomnpocsl s camonpoBepkn (koHTposupymsie komnerenuun OIIK-1,2,3,4,6)

= Kak ycTaHOBHUTP YHCIIO 3HAYANIMX MU} B pe3ynbTaTax BEIYUCICHHUHA MTPH CI0KEHUH U
BbIYMTAaHUH, YMHOXCHHU U ACITICHUH, BO3SBCACHUHN B CTCIICHb, U3BJICYCHUHU KBAIPATHOTO KOPHA U
JorapuMUPOBaAHUH.

= Kak ycTaHOBUTH YHCJIO 3HAYAIIMX [U(P B pe3yabTaTax BIUMCICHUN MIPU CJIOKEHUU U
BBIYMTAaHUH, YMHOXCHUHU U OCIICHUH, BO3BCACHUHN B CTCIICHB, U3BJICUCHUHN KBAJIPATHOTI'O KOPHA U
JorapuMUpPOBAHUH.

* Yro Ha3bIBaETCSA BHIOOPOYHON COBOKYITHOCTHIO (CIIydaiiHOU BBIOOPKOIL)?

=  UYewm paznuyaroTcs MOHATHS BHIOOpPKA U T€HEpalibHasi COBOKYMHOCTh; S u G; W U x .Ilpu xakux
YCIIOBHUSAX BBIOOPOYHAsi COBOKYITHOCTbH MPUOIMKAETCS K TeHepaIbHONW COBOKYIMHOCTH?

= Kakas BeTuYMHA HA3bIBACTCSA BHIOOPOYHOU CpeHei?

= Kakas BennunHa Ha3bIBaeTCs MearaHoi? Kak HaxoaT MeIMany MpU YETHOM M HEYETHOM YHUCIIe
pe3yJAbTaTOB ONPEACICHUIN?

= Kakue norpenHocTu Ha3bIBalOTCsl a0COMIOTHBIMHU, OTHOCUTEIbHBIMU, CHCTEMAaTHYECKIMH,
CllydaifHbIMH, IpOMaxamMu? YKaXKuTe MPUYMHBI BOSHUKHOBEHHUS CUCTEMAaTUYECKUX
MOTPEITHOCTEN; CITyYalHBIX MOTPENTHOCTEN; POMAXOB.

=  YeM MOXKET OBITH 00YCIIOBIICHA CHCTEMAaTHUECKas TOTPEITHOCTh TUTPUMETPHUICCKUX
onpeaeneHuin?

* Yr0 Ha3BIBACTCH MMpaBUJIbHOCTBIO, BOCIIPOU3BOJUMOCTBIO, TOYHOCTBIO MCTOIIa? CBI/I,HCTCJ'IBCTBYCT
JIM XOopomIasg BOCIIPOHU3BOANMOCTD O IIPABUJIIBHOCTHU ananu3a? I1lo xkakuM nmokazaTessiM CYyIsiT O
BOCIIPOU3BOJUMOCTH, a 110 KaKUM O IIPABUJIBHOCTH aHaian3a?

= Kak PaCCUUTBIBAOT CTAHAAPTHOC OTKIIOHCHUEC OTACIIBHOT'O (e,Z[I/IHI/ILIHOFO) OHpeIleJ'ICHI/IH?

= Kakas BeIMYnHA Ha3bIBACTCS nﬂcnepcneﬁ, H KaK €€ paCCYUTBIBAIOT AJIA BLI60pO‘IHOI>i u
reHepaJn,Hoﬁ COBOKYHHOCTI/I?

= Kakue BeITHYNHEI H606X0,I[I/IMO 3HATb AJIA pacdyeTa JOBCPUTCIILHOI'O I/IHTCpBaJIa? I[J'IH KaKHX ueneﬁ
PACCUUTBIBACTCS I[OBCpHTCJ'IBHBIﬁ HHTCPBAJI H YTO OH XapaKTepI/ByeT?

* Yro xapakTtepusyer ko3pdunuent CrprofeHTa (k03hGUueHT HopMUPYEMBIX OTKIOHEHH), U OT
4ero OH 3aBHCHUT?

- Z[J'ISI peHICHUA KaKUX 3a74a4 UCIIOJIB3YIOT MMapaMETPhbl CXOAUMOCTHU U BOCIIPOHU3BOANMOCTU
PE3YyJIbTATOB OHpeI[eJIeHI/IH?

= Kak o11eHMBalOT TpyOyI0 MOIPEIIHOCTh PEe3yJIbTaToB onpeaeieHus? Kakum o6pa3zomM MOKHO
UCKJIIOYUTH MIPOMaXy U3 CEPUU MOJIyUYEHHBIX PE3YyIbTaTOB?

=  Kakum o6pa30M MOKHO YCTAHOBUTH HAJIMYUC CHCTEeMaTHU4YeCKOI HOFpeHJHOCTI/I?

= Kakue IMPpUCMBbIL CTaTUCTUYECKOM 06pa6OTKI/I PE3YIBLTATOB OIPECACIICHUS HA3bIBAOTCA
paH,Z[OMHBaHHCf/'I u pCHHTHBHSaHHCﬁ? C xakoit OCJIBIO BBITIOJIHACTCA paHI[OMI/ISaI_II/ISI?



3 TPABUMETPUYECKHI METOJ] AHAJIM3A (kouTpoaupymblie komneTennuu OIIK-
1,2,3,4,6)

Lenb: Ha ocHOBe 3HaHMIA TEOPHH TPABUMETPHUYECKOTO aHATTN3a M BEIPAOOTKH MPAKTHYECKIX
HAaBbIKOB M YMEHHI 000CHOBAaHHO BBHIOMPATh U MPAKTUUECKU IPUMEHSTH JaHHBIM METOT AJIst
KOJIMYECTBEHHOT'O OIIPEJIEIIEHNS BEILECTBA.

Ymers:

1. IoBOIUTH TUTEJIH 0 MOCTOSIHHON MacCHhI.

2. PaccunThiBaTh ONTUMAJIBHYIO MAacCy HaBECKH 00paslia U 00beM OCaaUTeNsl. .

3.IlomyuaTs ocaxgaemMyro Gopmy.

4. Otaenars ocajlok OT MaTOYHOTO pacTBOpa (GUIBTPOBAHUEM.

5. IIpombIBaTh OCaIOK.

6. [TomydaTs rpaBUMETpHUECKYIO (HOPMY ITyTEM IPOKATMBAHUS OCAJIKa 0 TIOCTOSIHHOW MacCHI.

Bonpocsl, n3yuyaembie Ha Jiekuuu (KoHTposaupymsbie komnerenuun OIIK-1,2,3,4,6)

CyIHOCTh TPaBUMETPUICCKOTO aHATN3a, IIPEUMYIIECTBA U He0CTaTKH MeTo1a. [Iporecch
OCaXJIEHUS M COOCaKIeHUs. PaBHOBecHe B cucTemMe pacTBOp — ocanok. Ocaaku u ux cBoiicTBa. Cxema
oOpazoBanus ocanka. Kpucrammueckie u aMopQHbIe 0CaIKu. 3aBUCHMOCTh CTPYKTYPBI 0CaJIKa OT €ro
WH/IMBHYAIbHBIX CBOWCTB (PAaCTBOPUMOCTH, TIOJSIPHOCTH MOJICKYIT) M YCIIOBHH OCaXICHUS
(KOHIIEHTpAIMH 0CAXIaEMOT0 HOHA M OCAIUTEIs], COJIEBOTO COCTaBa pacTBopa u pH, remmnepatypsi).
3aBHCUMOCTB (POPMBI OCaZKa OT CKOPOCTH 00pa30BaHUs MEPBUYHBIX YACTHUI[ KX pocTa. DaKTopHI,
BIIMSIFOIINE Ha PACTBOPUMOCTH OCAJIKOB: TEMIIEPaTypa, HOHHAS CHJIA, JCWCTBUE OJHOMMEHHOTO HOHA,
peaKiuy MpOTOHU3AIUH, KOMILIEKCOOOpa30BaHusl, OKUCIICHUS-BOCCTAHOBIICHUS, CTPYKTYPa U pa3Mep
9acTull. Y CJIOBUS MMOJIYYCHHS KPUCTAUTMIECKUX 0caikoB. [ oMoreHHoe ocaxxaenue. CTapeHue ocajka
(IpeBpalneHre MeTacTadbuIbHON KPUCTALTNYECKON MOAM(PHUKAIIMK B 60JIee YCTOMYHBYIO POPMY;
XHUMUYECKOE CTAPCHUE B pe3yJIbTaTe M3MEHECHHUSI COCTaBa OCa/lka — JCTHIAPaTaIlliHi-THpaTaIHH,
MOJIMKOH ICH AWK ). [[pUYHHBI 3arpsi3HEHUS 0ca/ika (COBMECTHOE OCAXKIACHUE, COOCAXKICHHE,
nocuenymoiiee ocaxacHue). Kiaccudukanus pa3amuHbIX BUJIOB COOCKICHUS (aICOPOINS; OKKITIO3HS:
BHYTPEHHSIS a/ICOPOIIHS, MHKITFO3US; ©30MOPGU3M U Jp.). [10JI0KHUTEIBHOE U OTPHUIIATEIIEHOE 3HAYCHUE
SBJICHUS COOCaX/IeHUs B aHanu3e. OcobeHHOCTH 00pa30BaHuUs KOJIOUIHO-TUCIIEPCHBIX CUCTEM.
Hcnonb3oBaHuE KOJUIOMIHBIX CUCTEM B XUMUYECKOM aHAIIH3E.

[IpsiMble ¥ KOCBEHHbIE METObI OIpeiesieHHs. BaxHeliue oprannyeckre 1 HeOpraHn4eckue
ocagurtend. IlorpemHoctu B rpaBuMeTprudyeckoM ananuse. O6mas cxema onpenenenuil. TpeboBanus k
ocax<J1aeMoi M rpaBUMeTpudeckoil popmam. M3meHneHus cocraBa ocajka IpH BbICYIIMBAHUH U
IpOKaJIUBaHUU. TepMOrpaBUMETpUYECKUN aHAIH3.

54. BOIIPOCBl, H3YHYAEMBIE HA JIABOPATOPHBIX 3AHATHAX

(xoHTpoIMpymble komnerenunu OIIK-1,2,3,4,6)

* M3yuuTh npaBmiia paboOThl B aHAJTUTUYECKOH JIaOOPaTOPUH.
* M3yuuTh YCTPOMCTBO aHATUTHYECKUX BecOB (UyBCTBUTENBHOCTH BECOB; DaKTOPbI, BIUSIOIINE HA
TOYHOCTbH B3BeHIMBaHUs). OCBOUTH TEXHUKY B3BELIMBAHUS.



= ['paBUMETpPUYECKOE onpedeneHue cepol (Cyrb@am-uornos uiu oapus).
= ['paBUMETpPUYECKOE OnpeodeneHue dxcenesd.
= ['paBUMETpHUECKOE Onpedenenue HUKes.
PEHLIEHUE THUIIOBBIX 3AJJAY (TEMBbI) (koutposmpymsbie komnerennun OIIK-

1,2,3,4,6)

* Brruucienue coaepikaHus OMpeaesieMoro BemecTBa

= Pacuer KoJM4ecTBa OCAAUTEIS

= Pacyer HaBeCKH 1 00BbEMA pacTBOPa, TPEOYIOIMIETOCS I PEAKIINI

= Pacuer rpaBUMETPUYECKOTO (paKTopa

= Pacyer PacCTBOPUMOCTH OCAAKOB B BOJAEC, B IPUCYTCTBUH OJJHOMMCHHBIX HOHOB

= BrusiHUE Ha paCTBOPUMOCTH OCAAKOB cosieBoro 3¢ dekra, pH u koMIekco-oopa3oBaHus
* OmnpeneneHne NOTEPH OCAIKA 32 CYET TPOMBIBAHHS

= PacdeTsl pe3y/bTaTOB aHAIN3a

5.5. BOIIPOCHBI H3YUYAEMBIE CAMOCTOATE/IBHO (xoutposupymbie
kommnetennuu OIIK-1,2,3,4,6)

W3yunts MaTepual, H3JI0KEHHBIH 10 TU1any JeKiuu. [IlpuBecTn KOHKpETHBIE TPUMEPHI [0 BCEM
M3y4aeMbIM BompocaM. PemuTs 3aiaun, mpeajgaraeMple mpenoiaBaTesieM Mo u3ydaeMon Teme.
[ToBTOpUTH MaTepualn o TeMe "PaBHOBECHE B CUCTEME PACTBOP — 0CAIOK". 3aBUCUMOCTb CTPYKTYPhI
ocaJika OT €ro MHAUBUAYAJIbHBIX CBOMCTB (PaCTBOPUMOCTH, OJSPHOCTH MOJIEKYJ) U YCIOBUN
OCaXJeHHS (KOHIEHTPALMU OCAXKIAEMOT0 HOHA U OCaJUTeNsl, COJIEBOTO cOCTaBa pacTBopa u pH,
TEeMIIePaTyphl).

CamocTrosiTeqbHo u3ydarorcsa Temol: " TepmorpaBumerpuyeckuii ananuz", " ['paBuMerpudeckoe
oTnpeiesieHue KalbIs U MarHus [P COBMECTHOM MpUCYTCTBUH ", "I'paBuMeTprdecKoe onpeesieHue
Maruus". Pazo6paTh npuMepsl UCHIOJIB30BAaHUS BOSHUKAIOIINX PEareHTOB ISl OIPEIesICHUs Pa3IMuHbIX
00BEKTOB.

BOIIPOCHI IJIsI CAMOITPOBEPKMU. (kouTposimpymbie komnerennuu OITK-1,2,3,4,6)

= Kakue ocaguTenau NPUMEHSIOTCS B METOJIE TPaBUMETPUYECKOT0 aHaIN3a? YKaXUTe OCHOBHbBIE
HEOPraHUYECKHUE U OpraHndeckue ocaaurenu. [louemy B kauecTBe 0CaqUTENECH UCIIOIb3YIOTCS
neryuue coenHeHus? Kakoe KoIu4ecTBO ocaauTens TpedyeTcs Ui OCaXACHUS?

®= B deM 3aKII04ar0TCs OCHOBHBIE IIPEUMYIIECTBA OPraHUUECKUX OCAAUTEINIEH IIepes
HEOPraHMYECKUMH OCAJUTEISIMU?

=  Kakumu KauecTBaMu JOJDKHBI 00JIaZaTh OCAAKH, IPUMEHSIEMbIE B IPABUMETPUUECKOM aHanuze?

* Yo o3Havaer ocaxaaemas popma? [lepeurcianre ocHOBHBIE TpeOOBaHMUS, PEABABISIEMbIE K
ocaxiaeMoii popme. B Bujie Kakoro coeMHeHNs BhIroiHee ocaxaath Ba’*: BaCOs, BaC:0s,
BaSO4, BaCrO4 n nouyemy?

* Yo Takoe rpaBuMerpuyeckas popma. Kakum TpeGoBaHuSAM OHA JIOJDKHA YAOBIETBOPSTH?
VYKaxute JTOCTOMHCTBA U HEJOCTATKH CIEAYIOMINX TpaBUMeTpuueckux ¢popm: Fe203, BaSOy,
CaC>04, CaO, Mg2P207, NiO. Yto Takoe rpaBUMETpHUECKuil pakTop?



»  Kpucrasummyeckre u aMopQHbIe 0CaJIK1, YCIOBUS X oOpa3zoBanus. OOBsICHUTE, KaK BIUSET HA
BEJIMYUHY KPUCTAJUIOB TEMIIEpaTypa, pa30aBieHHe pacTBOPOB, CKOPOCTh MPUIIMBAHUS PEaKTHBA U
nepeMennBanye. UTo Takoe OTHOCUTENBHOE MEPECHILIEHUE PACTBOPOB?

*  UYem 00BsACHSICTCSA YCTOWYMBOCTH KOJUIOMIHBIX cucTeM? UTo Takoe menTu3anus, Koaryssius,
cenuMeHTanus?

= [louemy ocaxaeHue aMOp(HBIX 0CAIKOB BBIFOIHO MPOBOJUTH U3 KOHLIEHTPUPOBAHHBIX
pactBopoB? UTo gocTUraeTcs NOCIEAYIOIIUM IPUOaBIEHUEM TOpsiueii BOIbI?

= Yro Takoe co3peBaHUE U cTapeHue ocaakoB? Kakue npoueccsl MpOUCXOIT IPU CO3PEBAHUU U
CTapeHUU 0CaJKOB?

*  Cdhopmymupyiite npasuio [lanera — @asHca — ['ana.

*  Yro Takoe coOCaxIeHUE, MOCIEAYIOLIEe OCAKICHUE, N30MOphHU3M?

= B dgem 3akiouaercs CymHOCTh aacopOuun u okkmo3nu? Kakue ocaaku -
KPYIMHOKPUCTAIIIMYECKHUE, METKOKPUCTAININYECKHE UM aMOP(HBIE - JTydllIe aJIcCOPOUPYIOT
pacTtBopeHHbIe BenlecTBa? Kak 0OUMCTUTH 0Calok OT aIcCOPOMPOBAHHBIX WU OKKITFOAUPOBAHHBIX
npumecei?

= [loueMy noxydyaeMmble B TpaBUMETPUUYECKOM aHAJIU3€ OCAIKU IPOMBIBAIOT OOBIYHO HE YHCTOM
BOJIOH, a pa30aBJIeHHBIMU PACTBOPAMH, COJEPIKAIMMHU KUCIOTHI WM COJTM aMMOHUS?

= Kak paccuurars NOTepH MPU NPOMBIBAHUN OCAJAKOB?

=  KakoBbI IpeMMyIIECTBA IPOMBIBAaHUS OCAAKOB AekaHTanuen? [louemy npu npoMbIBaHUH
HE0OX0IMMO J1aTh MPEAbIAYIIEeH MOPLHUH KUAKOCTH CTeYb 0 KOHIIA U TOJIBKO MOCJE 3TOTO
HAJIUBATh CJIECIYIOLIYIO MOPIHIO?

=  CpaBHUTE TOYHOCTH OTNPEAETICHUS HUKEIIS BHICYITMBAHUEM U NMPOKATIMBAHUEM OCAJIKa
JUMETWITIIHOKCUMATa HUKEIIA.

4 DJIEKTPOTPABUMETPHUYECKHIA METOJ AHAJIU3A  (KOHTPOJIHpYMBbIe
komnerennun OIIK-1,2,3,4,6)

Bonpocsl, n3yyaemble Ha jJekiun (KOHTpoJpymbie komnerenuuu OI1K-1,2,3,4,6)

OO6mrast XxapaKTepUCTHKA IEKTPOTPABUMETPUUECKIX METOJOB. Pa3ienieHue u BoIieIcHUE
METAJUIOB MPHU KOHTPOJIUPYEMOM HAMPSIKEHUHU, IPU KOHTPOJUPYEMOM NoTeHurane. KonueHtparoHHas
Y KUHEeTH4YecKas noJisipusanus. [lepenanpskenue Boopoia. Bo3MOKHOCTH ¥ OrpaHUYEHUS
ANEKTPOTrPaBUMETPUUYCCKUX METOI0B. MicTouHMKN omuOoK. [IpuMepsl aeKTporpaBUMETPHIECKUX
OTPEICIICHU.

CpaBHI/ITCHLHaﬂ XapaKTECpUCTUKa YyYBCTBUTCIIbHOCTHU U I/I36I/IpaTCJ'II>HOCTI/I, o0Onacreit IMPUMCHCHUA
QJICKTPOXUMHUYCCKHUX MCTOI0B.

BOIIPOCHI, U3YUYAEMBIE HA JIABOPATOPHBIX 3AHATUAX (kKoHTpPOIHpPYMbIE
komnerennuu OIIK-1,2,3,4,6

DnexTporpaBuMmerpudeckoe onpeaencHue meau(Il).

PEIIEHUE TUIIOBBIX 3AJIAY (TEMBbI) (kouTpoaupymslie komnerennuu OIIK-1,2,3,4,6)
Pacuer HampsikeHHs pa3IoKeHUs

3akon Papanes.

Pacuer napameTpoB 7151 IPOBEACHUS JIEKTPOTPABUMETPUUECKUX ONIPEAETIECHUN
Ornpenenenre MaccoBOM JOJIM BELIECTBA



BOIIPOCBI M3YYAEMBIE CAMOCTOSATEJIBHO (xonTposmpymbie kommnerenuun OIIK-
1,2,3,4,6)

N3yunte MaTepuan, H3JI0KEHHBIN 110 IJ1aHy JeKUUH. [I[puBecTH KOHKPETHBIE IPUMEPBI IO BCEM
M3y4aeMbIM BonpocaMm. PemuTs 3aga4n, peanaraeMale MpenogaBaTeieM o Uu3y4aeMou TeMe

BOITPOCHI AJis1 CAMOIIPOBEPKU. (kouTpoaupymsie komnerennun OIIK-1,2,3,4,6)

= JlaiiTe onpeneneHue CIENYIONUX MOHITHI: a) 00paTHas 20c; 0) MOJIIPU3ALINS; B)
TepeHanpsKeHue Ha dJIEKTPOJIE.

*  UYt0 Takoe KOHIICHTpAIIMOHHAS MOJISIPU3AIUS U KaK €€ MOKHO YMEHBIIIUTh?

= Kako# 31eKTpo/1 Ha3bIBAIOT a) KaTo10M; 0) anojoM? Kakue 31eKTpoOXuMHUUIECKHE peaKInu
MPOTEKAIOT HA ATUX AJIEKTPOaax?

= Kakue paxTopsl BIUAIOT HA KAYECTBO KATOHBIX OCAIKOB?

=  Yro Takoe "mepeHanpsiKeHue" MpUMEHUTEIBHO K BBIICIICHUIO BOJOPOa, KUCIOPOAa, METAIIOB?

=  Chopmynupyiite 3axkoH Dapajies U pacCUUTANTE IMEKTPOXUMHUUECKHI SKBUBAICHT MEIIU 1
cepebpa.

= CKOJBKO M1 BOAOPOJA BBIAEIUTCA MPHU IEKTpoau3e pactBopa Na>SO4, TokoM cuiioi 2,3 4 3a 6
MUHYT [IPU HOPMAJIbHBIX YCIOBHSIX?

=  Kak MOXXHO T€OPETUUYECKHU BBIYMCIUTD HAMPSHKEHUE PA3JIOKEHUS JaHHOW COn?

=  Bomnpochkl K KOJJIOKBUYMY:

=  OOuue NpUHLHKIIBI KOJUYECTBEHHOT0 aHanu3a. [IpuHnumn, Metoa u crnocod aHamusa.

=  Ot0op ¥ MOATOTOBKA MPOOBI K aHATIN3Y.

=  CymHoCTh rpaBUMETPUYECKOro aHanu3a. Cxema ananm3a. Boamoxnoctu metona. MctouHnkmn
OIHOOK.

=  Kpucraminueckue u aMmopdHbIe 0CaJKH. 3aBUCUMOCTb CTPYKTYPBI OCa/IKa OT YCIOBHIA
OCaXKJICHHUSI.

=  PacTBOpPUMOCTH OCaIKOB B 3aBUCUMOCTHU OT CTPYKTYPBI U Pa3MEpOB YaCTHII.

=  CrapeHue 0CaJIKOB, BUJIbI CTAPECHHUS.

=  CoBMECTHOE OCaXKJICHUE, COOCAKICHHE, MOCIEOCAKICHUE, UX IPUUMHA U YCTPaHEHHE.

=  MeTo rOMOT€HHOTO OCaXKIeHUsl. Bo3HUKaOIIe peareHThl B rPaBUMETPUIECKOM aHAIH3E.

= Heopranuueckue u opranuyeckue ocaaurenu. [IpeumyiecTBa opraHuuecKux ocaauTesen nepea
HEOPraHMYECKUMH.

=  OkwI03us Kak MPUYMHA coocaxaeHus. [lyTn yMeHbIIeHUS OKKITIO3HUH.

= Ancopbums. YpaBaenue agcopouuu. [IpaBuio Ilanera — @asnca - ['ana.

=  [IpombiBanue ocaakoB. [IpombiBHBIE xkuAKOCTU. [loTepu npu mpomMbIBaHUU.

=  CylHOCTh METOJa TPAaBUMETPUYECKOTO EKTpoaHanu3a. Cxema MeTo1a. Y CIIOBHS 3JIEKTPOJIH3A.

= [lonspuzauus u nepeHamnpsbkenue. llepenanpspkeHre Bogopoa.

= ['paBuMeTpHuecKkoe omnpenaeieHue cyabdaron. McTouHuKH OMHOOK.

= ['paBUMeTpHUECKOE OMpeneneHue xene3a. ICTOUHNKY OmnOoK.

= ['paBuMeTpHUecKOe ompeneieHne Hukens. McTouHnku ommoox.

= ['paBUMeTpHUYECKOE OIpeeiIeHHe Kalblins U Maruus. I paBumeTpuyeckue Gopmbl (U3ydaercs
CaMOCTOSITENIBHO).

= Bechol 1 B3BemmuBaHue. VICTOUHUKH OMINOOK.

MOAYJIb 4. BOJIbTAMIIEPOMETPUSA (IIOJIAPOT PAD®US)



(koHTpOIUpYMBbIe KoMneTeHnun OIIK-1,2,3,4,6)

Heab: Ha ocHOBE 3HaHUI TEOPUH, TPAKTUKU U BO3MOKHOCTEH MOJIIPOrpapUuecKoro MeToa aHaiun3a
OBJIAZIETh TEXHUKOU pabOTHI Ha moJisiporpade, yMeTh MIPUMEHATH MOTydeHHbIC JaHHbIE IS
I/I[[GHTI/I(i)I/IKaHI/II/I HCOPTaHNYCCKUX U OPraHNYCCKUX COGHHHCHHﬁ; BBIIOJTHATH KOJIMYSCTBEHHBIN aHAIN3
CMECHU KaTHOHOB B pacTBOPE.

YMeTh: OBIQJIETh TEXHUKOW 0€30MMacHOCTH MpH paboTe ¢ pTyThio. [TogobpaTh yciaoBus ams

MOJIIPOT pPAaHUECKOTO OTIPEICICHUSI KAYeCTBEHHOTO COCTaBa CMECH TSDKEJIBIX MeTayuioB. [IpoBecTr
KOJIMYECTBEHHOE OIPEJICIIEHUE TSHKEJIOT0 METAJlIa B DJIEKTPOJIUTE METOIOM HOJIsIporpadudeckoro
aHanu3a.

Bonpocsl, n3yuyaembie Ha JiekuH (KOHTpoJupymble komnerenuuu OIIK-1,2,3,4,6)

=  Knaccudukanus BoJIbTaMIIEPOMETPUUECKHUX METO/IOB.

=  HMuauxaTopHBbIE JIEKTPoAbl MeToAa. [IpenmMyliiecTBa u HETOCTaTKU PTYTHOTO 3JIEKTPO/IaA.

=  [IpuMeHeHME TBEPABIX MEKTPOAOB. [losydeHre u XapakTepuCTUKA BOJIBTAMIIEPHON KPUBOM.

=  KoHaeHcaTopHbIi, MUTpallMOHHBIHN, MU dy3noHHbIH ToKU. [Ipeaenbublii 1uddy3HOHHBIN TOK.

= [lonsporpadus. YpaBuenue UnpkoBuya. YpaBHeHue nossporpaduueckoit BoaHsl MnbkoBuua —
I'eitpoBckoro.

=  [loreHuuan nosyBoJiHbl. PAKTOPHI, BIUSAIONINE HA BETUYUHY ITOTEHIMAIA TIOJTYBOJIHBL.

=  CoBpeMeHHbIE BUbl BOJBTAMIIEPOMETPUHN: MIPsIMasi U HHBEPCUOHHASI, TEPEMEHHOTOKOBAS.

= [IpeumymiecTBa v OrpaHHMYEHUS IO CPABHEHMIO C KIITACCHUECKOMN MOJsiporpaduei.

BOIIPOCHI, MH3YUAEMBIE HA JIABOPATOPHBIX 3AHSATUSAX (KOHTpOJHPYMBbIe
komnerennun OIIK-1,2,3,4,6)

CHaTHe U pacm(ppoBKa MOJISPOrpaMMbl UHAWBH/IYyalIbHOTO JIEMOJIIPU3aTOpa — MOHA MEeTala.
Cusarue nossiporpaduueckoro cnekrpa. OnpeneseHrne KOHIEHTPAUH BEIIeCTB METOIOM
IpagyupoBOYHOTO rpaduka U METOI0M 100aBOK C UCIOJB30BaHUEM KJIaCCUYECKO mosiporpaduu.

PEIHIEHUE TUIIOBBIX 3AJIAY (kouTposmpymbie komnerenuun OIK-1,2,3,4,6)

VYpaBaenue MnbpkoBuya. Pacuer D, n, Kian , C.
Br16op ycnoBuii 1y1st mosissporpaguueckoro onpeaeaeHus: CMecH KaTHOHOB
Omnpenenenre 00OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHUS U YMCIIA AJICKTPOHOB

Pacuetni PE3YJIbTAaTOB aHAJIM3a 10 T'PagyupOBOYHOMY rpa(bI/IKy, MCTOJOM ,I[O63.BOK U MCTOAOM CPaBHCHU A

BOIIPOCHI IJIs1 CAMOITPOBEPKMH (koutpoaupymbie komnerenuun OIIK-1,2,3,4,6)

OcHOBHBIE IPUHIMITBI METO1a MoJIIporpaduueckoro aHanuza. Cxema ananusa. [onsporpaduyecknit
¢doH. XapakTepucTuka BosbTamnepHoit KpuBoi. [IoHATHS 00 OCTATOUHOM, EMKOCTHOM, (papasieeBCKOM,
MUTPAIMIOHHOM, U (HY3MOHHOM U MPEJIeIbHOM TOKaX.

VYpasuenne nud¢y3noHHoro Toka (ypaBuenue Mnpkosuua). KomudecTBeHHBIN mosiporpadudecKkuii
aHaJIN3.



Bnusiaue pa3nuvHbIX (GaKTOPOB HA BETHMUUHY MPEACTBHOTO TOKA: Cpe/ia, TOTSHIINAI, TIEPUO/] KallaHUs
PTYTH, KOHLICHTPALMs, TEMIIEpATypa.

BriBoz1 ypaBHEeHUs 00paTHMOii nosisiporpaduueckoit BoHsl. [loTeHIran moryBoIHbL.
[Monsiporpaduueckuii criexTp.

Maxkcumywmsl [ u 11 poga B nomsiporpaduu. [IpuanHbl BOSHUKHOBEHUS U YCTPAHEHHUSI MAKCUMYMOB.

[Ipumenenue nossgporpaduu K pelieHuIo aHaIUTUYECKUX 3a/1a4.

MOAYJIb 5. TUTPUMETPUYECKHUE METO/Ibl AHAJIU3A (KOHTPOJIMpyMble KOMIIETeHIMH
OIIK-1,2,3,4,6)

Bompocsl, n3ydaemble Ha nekiuuu (KoHTpoJupymsbie komnerenuun OIIK-1,2,3,4,6)

Tutpumerpuueckue metoas! aHanuza. Kiaccudukanusa meronos. TpeboBanus, NpeabsBiIsieMble K
peaxkuusM B THTPUMETPUUECKOM aHayn3e. BUIbI THTpUMETpHUECKUX OTpeeTIeHHI: npsiMoe, oOpaTHOE,
KOCBEHHOE TUTpoBaHue. CriocoObl BbIpaXXe€HUs! KOHIIEHTPAIMi pacTBOPOB B TUTPUMETPUU. DKBHUBAJICHT.
MounsipHas Macca sKBUBasieHTa. [lepBudHbIe cTaHaapThI, TpeOoBaHus K HUM. PukcaHasbl. Bropuynsie
cTa”aapThl. Buasl KpuBbix TUTpoBaHUs. CKayoK TUTpOBaHUS. ToUyka SKBUBaJIEHTHOCTH M KOHEUHAs
TOYKA TUTPOBAHUS.

Pa3zo0path Bce TeopeTHueckre BOMPOCH! IO MPOrpaMMe U U3JI0KEHHbIE Ha JEKIUU.
[ToaroToBUTH MpPUMEPHI MPSIMOTO, KOCBEHHOTO U 00paTHOTO TUTpoBaHUs. [IoBTOPUTH criocoObI
BBIpa)KEHUS KOHIIEHTpaluii pactBopoB. [loka3arh Ha KOHKPETHOM IIPUMEPE MPUHIUIT
TUTPUMETPUYECKOTO METO/1a aHAJIH3A.

BOITPOCHI IJIsI CAMOITPOBEPKMU (kouTposaupymbie komnerenuuun OIIK-1,2,3,4,6)

=  Kakue TUIbl peakuuii UCIOJIB3YIOTCA B THTPUMETPUUECKOM METOJIe aHaIn3a?

*  Kakum TpeO0oBaHUAM JOJKHBI YJJOBIETBOPSITh XUMUYECKHE PEAKLUH, UCIOIb3YeMbIe JUIs
TUTPUMETPUUECKUX ONPEICTCHUI?

* JlosicHUTE, KaK IPOBOJAT ONPEAEICHUs CIOCOOOM IPSAMOTro, 0OpaTHOrO TUTPOBAHUS U IO
3aMECTUTENI0?

= Kakue criocoObl BbIpaKeHHsI KOHIIEHTpALUil BaM U3BeCTHbI? UTO Takoe SKBUBAJIEHT, (PAKTOP
SKBUBAJIEHTHOCTH, MOJIIPHAsl Macca SKBUBAJIEHTA, TUTP, TUTP IO OINPEeNIieMOMY BELIECTBY?

* B Kakux eMHUIAX BBIPaXKaIOT MOJSPHOCTh, TUTP, TUTP IO ONpPEAEIIEMOMY BELECTBY?

=  Kakue cranzapTHbIE pPaCTBOPBI HA3bIBAIOT NEPBUYHBIMH U KAKUE BTOPUYHBIMU?

=  Kakum TpeOoBaHMAM JOJKHBI OTBEYATH BEIIECTBA, YTOOBI U3 HUX MOKHO OBLIO MPUTOTOBUTH
IIEPBUYHBIN CTaHJAPTHBIN pacTBOp?

= 8.YUT0 Takoe KpuBbIE TUTPOBAHMS U I YETO OHU CTPOSTCS? UTO Takoe CKauyOK TUTPOBAHMS?

= 9.JlaiiTe onpeneneHne MOHATUIM TOYKA SKBUBAJIEHTHOCTH, KOHEUHAsl TOUKA TUTPOBAHUSI.

= 10.Yro Takoe puxcanansl? s 4ero UCONb3YIOTCS (pUKCaHANbI?

5.1 METOJ KHCJIOTHO-OCHOBHOI'O TUTPOBAHMUS (koHTpOIMPYMBbIe KOMIIETEHIMH
OIIK-1,2,3,4,6)



Lesas: Ha ocHOBe 3HaHUI TEOPUHU METOa KUCIOTHO-OCHOBHOTO TUTPOBAHHS yMETh 000CHOBAHHO
HCII0JIb30BATh METOJI AJIsl ONIPEAETICHUS KUCIIOT, OCHOBaHMM, COJIeH; IPUOOPECTH HaBbIKU IPAKTHUECKON
paboTHI IO TUTPUMETPUUECKOMY aHAIHM3Y, HAYYUTHCS BBIOJIHATH BEIUMCIICHUS 110 pe3yIbTaTaM
TUTPOBAHUs, PACCUUTHIBATH U CTPOUTH KPUBBIE KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS U PEIIATh 3aJa4H.

Ymern:

=  [IpuroToBUTH PacTBOP XJIOPOBOJOPOIHON KUCIOTHI IIyTEM pa30aBiIeHUsI KOHLIEHTPUPOBAHHOIO
pacTBopa.

=  [IpuroToBUTH CTAaHAAPTHBINA PACTBOP HATPHs TeTpabopaTa MO HABECKE C TOYHO U3BECTHOM Maccoi
" pacCUUTaTb €ro KOHUCHTPAINIO

=  CraHJapTU30BaTh PaCTBOP XJIOPOBOJAOPOJHON KUCIOTHI 110 HATPUIO T€Tpadopaty ¢
HCI0JIb30BAHUEM JBYX UHJIMKATOPOB: METHUJIOBOTO OPAHKEBOT0 U (PeHONI(PTaTIEuHA.

=  TuTpoBaTh aHANM3UPYEMBIN PAaCTBOP LIEIOYH CTaHAAPTHBIM PACTBOPOM XJIOPOBOIOPOIHON
KHCJIOTBI U paCCUUTBIBATE COACPKAHNEC LICJIOYHN T10 pE3YyJIbTaTaM TUTPOBAHMUA.

=  TuTpoBaTh pacTBOP, COJACPKALINN CMECh IIEJI0UN U KapOOHATa, CTAHJaPTHBIM PacTBOPOM
XJIOPOBOJOPOJHON KHUCIIOTHI, PACCUUTHIBATH COJAEPKAHHUE OTIPEIENIIEMbIX BELIECTB 110
pe3ynpTartaM TUTPOBAHUS.

=  OmnpenensaTh CoAepKaHNUE COJITHOW U OOPHOM KUCIIOT, HAXOIAIIUXCS B CMECH, TIPH TUTPOBAHUHT
CTaHJIaPTHBIM PACTBOPOM ILIEJIOYH.

= OnpenensiTb BpEMEHHYIO JKECTKOCTh BOJIBI.

BOITPOCHI, U3YYHAEMBIE HA JIEKIIUU (xountposupymbie komnerenuunu OIIK-1,2,3,4,6)

[TocTpoenne KpUBBIX TUTPOBAHUS. BiusHUe BETUYHMHBI KOHCTAHT KUCJIOTHOCTH WJIM OCHOBHOCTH,
KOHIICHTPAIIUH KUCJIOT WM OCHOBAaHUM, TEMIIEPATYPhl Ha XapaKTep KPUBBIX TUTpoBaHUs. KuciotHo-
OCHOBHBIC HHJIUKATOPHI. [IOrpenTtHOCTH TUTPOBAHUS TIPU OTIPEJCIICHIUN CHJIBHBIX U CJIA0BIX KUCIIOT U
OCHOBaHMI, MHOTOOCHOBHBIX KHCIIOT 1 OCHOBAHUI.

BOIIPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHSITUSIX (KOHTpOJHpPYMBIe
komnerennun OIIK-1,2,3,4,6)

HepBI/ILIHBIe CTaHAAapPTHI AJId YCTaHOBJICHUA KOHIICHTPAIMKU PaCTBOPOB KHUCJIOT U OCHOBaHMH.
HpI/IrOTOBJ'IeHI/Ie " CTaHAapTHU3auus paCTBOPOB COJISTHOM KUCJIOTBI ¥ T'MAPOKCHUa HATPHL. THTpOBaHPIe
COJISTHOM KHCJIOTBI, THAPOKCHUAA HATPUA, CMCCHU COJITHOU U 60pHOI>i KHCJIOT. AHAJIN3 CMECH Kap60HaTa u
TUAPOKCHU A HATpHUS. Onpez[eneHI/Ie KCECTKOCTHU BOJBI.

BOITPOCHI U3YYAEMBbBIE CAMOCTOSATEJIBHO(konTposmmpymslie komnerenuun OIIK-
1,2,3,4,6)

N3yuuTh Bce TeOpeTHYECKHE BONPOCHI, U3JI0KEHHbIE Ha JIEKLUH (110 TPOrpamme).

Hayuutbcst cTpOUTh KpUBbIE TUTPOBAHUS U BBIOMPATh UHIUKATOP IS CIIEAYIOIIUX CIIy4aeB:
TUTPOBAHHUE CUJIbHON KUCIIOTHI CUJIBHBIM OCHOBaHHUEM (M HA000POT), TUTPOBAHUE CIA00M KUCIOTHI
CHJIbHBIM OCHOBAaHHEM, TUTPOBAHUE CIIA00T0 OCHOBAHUS CUIIbHOM KMCIOTON, TUTPOBAHHE CMECH
kapOOHaTa M FUIPOKCUA HATPUS CUIIbHOM KHCIOoTOM. Pa3o0parh mpoBeaeHue aHalin3a cMecu KapOoHaTa
U TUJpoKapOOHaTa HATPUSl, THTPOBAHUS CMECH CHIIBHOM U C1a001 KUCIOTHI CUIBHBIM OCHOBAaHUEM.

PEHIEHUE TUIIOBBIX 3AJIAY (kouTpoaupymbie komnerennuun OIIK-1,2,3,4,6)

*  CnocoObl BbIpaKeHUs! KOHLIEHTPAIMH PAaCTBOPOB
=  BerunciaeHue MOJISIPHBIX Macc 3KBUBAJICHTOB



Pacuer konuyecTBa BelecTsa

Beluncienus pu NpUroTOBJICHUH CTAaHJAPTHBIX PACTBOPOB, ONPEACIICHUE KOHIICHTPALUN
Pacuets! pe3ynbraToB ananmsa. [Ipsmoe u 0OpaTHOE W 3aMECTUTENILHOE TUTPOBAHHE
Beruucnenue pH pactsopos

[TocTpoeHue KpUBbIX TUTPOBAHUS, BHIOOP MHAMKATOPA

Beluncnenne nHAMKAaTOPHBIX MOIPEIIHOCTEN

BOITPOCHI AJIsA CAMOIIPOBEPKU (kouTposupymbie komnerennuun OIIK-1,2,3,4,6).

HazoBute nepBuuHble 1 BTOPUYHBIE CTAHIAPTHBIE PACTBOPBI, IPUMEHSAEMbIE B METO/1€ KUCIIOTHO-
OCHOBHOTO TUTpOBaHUs. YTo Takoe (pukcaHaibl?

[Touemy pacTBOp II€JI0UM HE I0JKEH COJepkKaTh KapOOHAT-UOHBI?

Kak BnusitoT Ha X011 KpUBOW TUTPOBAHUS: @) BEIMYMHA KOHCTAHTHI IUCCOLMALINA TUTPYEMOI
KHUCJIOTHI MJIM OCHOBaHMs;, 0) UX HauyalbHasl KOHIEHTpAaLUs;

B) TeMIlepaTypa TUTPOBaHHUS?

BriBenute Gopmynbl s BerunciaeHus pH Ha pa3HbIX ATamax TUTPOBAaHUS B pacTBOpax: a)
cma0ObIX KUCJIOT U OCHOBaHMIT; 0) OyepHbIX cMeceil; B) THIPOJIM3YIOMIUXCS COJICH.

MOo3KHO JT1 IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KHUCIIOTY, OOPHYIO KUCIOTY, YTOJIbHYIO
KHCJIOTY 110 BTOPOW CTYIIEHH, COJIM aMMOHUS?

[Ipu xakux yclIOBHUSIX BO3MOKHO TUTPOBAHHUE CMECH KUCIOT? MOKHO JIM OTTUTPOBATH 1O
CTYIIEHSIM CEPHYIO KHCIIOTY?

B uem cymHocTs HOHHO-XpOoMOGdopHOI Teopun nHANKatopos? Kak Biuser remMneparypa u
KOHLIEHTPALXs HHAUKATOpa Ha HHTEPBAJI IEpeX0/ia ero OKpacku?

Kak paccuuThIBatoT HHAMKATOPHBIE OLIMOKN B KHCIOTHO-OCHOBHOM TUTpoBaHuuU? Kakue THIbI
MH/MKATOPHBIX OIINOOK BaM U3BECTHBI?

YTo Takoe XOJOCTOH OMBIT U CBUAETEIb, KAK OHH IIOMOTAIOT MOBBIIIEHUIO TOYHOCTH
onpeaeneHuin?

SAIUTA UHAUBUAYAJBHOI'O 3AJIAHUS U CAAYA KOJVIOKBUYMA (KOHTPOJIMpYMbIe
komnerennun OIIK-1,2,3,4,6)

INPUMEP OJHOI'O HHANBUAYAJBHOI'O 3AJAHUA 11O KUCJIOTHO-OCHOBHOMY
TUTPOBAHMUIO.

1.

2.

Onumure npurotosnenue 500 ey’ 0,2 M pactsopa HCI u3 30%-noro (n1.1,153) pactBopa
COJISTHOM KUCNOThL. PaccuuTaiite TUTp U TUTP 10 NaOH 1oi1y4eHHOIO pacTBOpa.

PaccuuTaiiTe MOJISpHYIO KOHIIEHTPALNIO U TUTP PacTBOpPA CEPHOI KUCIIOTHI, €CJIM Ha TATPOBAHUE
0,3333 2 6yps! (Na2B+0710H,0) 3atpaueno 15,45 cu’storo pactsopa.

K pactBopy azoTtHoii kucnotsl maccoit 1,1005 2 no6aBumnu 25,00 er’0,5026 M NaOH.
OcraBmmiics nocine peakuuu u3ositok NaOH otturposamu 10,50 cyv’0,1075 M HCI. Beruucnure
MaccoByI0 10Jt0 /INO3 B pacTBOpE KUCIIOTHI.

Hagecka coapl B 1,2675 2, conepaxaiiasi mpuMech AMKapOOHaTa HaTpUs, paCTBOPEHA B MEPHOH
xon6e Ha 250,0 ca’. Ha turposanue 25,00 ci’ pactopa ¢ dpenondranennom oo 10,90 e’
0,1004 H. pactBopa H2S04, a Ha TATPOBAHUE TOTO K€ PACTBOPA C METUJIOBBIM OPaH>KEBBIM
M3pacxo/10BaHo 22,62 cm KUCI0THL. BeraucnuTs MaccoByro 100 (B %) Na2COs u NaHCO3 B
oOpasie.

Boraucnute pH pacTBopa, MOJy4EHHOTO PM THTPOBAHUM B MOMEHT, Korzaa k 20 cx’0,2 M
pacteopa HCI no6asnen 0,2 M pactsop NaOH B xonudectse 17 car’.

Beruucnure ommbky tutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopom NaOH c
MHAUKATOPOM METHJIOBBIM OpaHxke-BbIM (p1 4).



7. Tloctpoiite kpuByto TUTpoBanus 25 cim’ 0,2000 M pactsopa HNO: 0,2000 M pacTBopoM
TUApOKCHUAa HATPU. Kakue u3 O6BI‘-IHO IMPUMCHACMBIX HHAUKATOPOB MOKHO UCIIOJIB30BAThH B
naHHoM cirydae? OTBET NOATBEPIUTE PacueTaMH.

BOITPOCHI K KOJUIOKBUYMY: "OO1mue npuHIUIBI TATpUMETpUH. KHCI0THO-OCHOBHOE
tuTpoBanue" (KoHTpoupymblie komnerenuun OIIK-1,2,3,4,6)

= OOuue NpUHLHKIIBI THTPUMETPUYECKOrO aHanu3a. TepmuHoiorus. TpeboBanus,
IIpPEeIbSABISEMBIE K PEAKLUsM, UCIIOIb3YEMbIM B THTPUMETPUUYECKOM aHAJIHU3E.

=  CrangapTHble pacTBOPbI THTPUMETPUUECKOT0 aHaIn3a. TpeboBaHMsl K IEPBUYHBIM CTaHIAPTAM.
CriocoObl BbIpaykeHUSI KOHIIEHTpAMU. TUTpP U TUTP MO ONpeAEIsieMOMY BEIIECTBY.

= [Iporonnas reopus bpéucrena-Jloypmu.

=  HWuauxaTtopsl B TATpUMETpHUH. TpeboBanus kK nHANKaTopaM. CoBpeMeHHasi Teopusi KUCIOTHO-
OCHOBHBIX UHAMKATOpOB. HTEpBan nepexoja OKpacKu UHAUKATOPOB.

=  KpuBble TUTpOBaHUS, UX 0011as XapakTepucTuka. CKauoK TUTPOBAHUS Kak QyHKIUSA
KOHLIEHTpAllUK Pearupyromx BeIeCTB U TOYHOCTH aHaIM3a.

= [locTpoeHue u aHAJIN3 KPUBBIX TUTPOBAHUS: a) CWJIBHBIX KUCJIOT LIeI04aMH, O) clIaObIX KHUCIOT
eI04aMi, B) CJIa0bIX OCHOBAHUHN KHCIOTaMHU.

*  BnusHue pa3nnyHbIX (PaKTOPOB HAa CKAaYOK TUTPOBaHMs. BrIOOp MHIMKATOPOB.

= [lorpemHoCTH U OTpaHUYEHUS TUTPUMETPUUYECKOTO aHAIM3a.

*  HMuaukaToOpHBIE MOTPEIIHOCTH METOJIOB KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

IIPUMEYAHUE: B KOJJIOKBUYM BXOJIUT 3aIlUTA gcex TA0OPATOPHBIX padOT 10 JaHHOMY pa3ieiy u
pelIeHre pacyeTHBIX 3a/1a4.

5.2. METO/l OKUCJIMTEJIbHO-BOCCTAHOBUTEJIBHOI'O TUTPOBAHMSI.
(kouTposmpymblie komnerenuuu OI1K-1,2,3,4,6)

Iean: Ha ocHOBE 3HaHUIA TEOPHUH MPOIIECCOB OKUCIICHUSI — BOCCTAHOBJICHUS U HABBIKOB Pa0OTHI IO
TUTPUMETPUUYECKUM METOJIaM aHaJIM3a yMEeTh 000CHOBAaHHO BHIOMPATh M MCIOJIb30BaTh METO/T
OKHCITUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS JIJISI OTIPEACIICHUS OKHCIIMTEICH U BOCCTAHOBUTEIICH.
YMmeTh:

1.IIpuroToBUTH pacTBOp MEpMaHTaHaTa KaJIWs C 33JJAHHON KOHIIEHTpAIHeH IyTeM pa30aBiIcHuUs
KOHIICHTPHPOBAHHOTO PacTBOpA.

2. [IpuroToBUTH CTAHIAPTHBIN PACTBOPHI HATPHUS OKCalaTa M KaJlusl IMXpoMara 1o HaBECKe ¢ TOYHO
M3BECTHOU MacCOM U pacCUMTATh UX MOJIIPHYEO KOHIICHTPAIIMIO SKBUBAJICHTA M TUTP MPUTOTOBICHHBIX
pacTBOpOB.

3. CraHgapTy30BaTh pacTBOP MepMaHraHaTa Kajius [0 pacTBOPY HATPHs OKcajaTa.

4. CtanIapTU30BaTh pacTBOP HATPUS THOCYIb(aTa Mo pacTBOPY Kajus AUXpomaTa.

5. CrangapTu30BaTh pacTBOP MOJa MO PACTBOPY HATpUs THOCYIb]ara.

6. OmnpenensaTh MaccoByIO oo kenesa (II) B pacTBope myTem TUTpOBaHMS €T0 CTAaHAAPTHBIM PACTBOPOM
KaJusl IepMaHraHara.

7.0npenensath MaccoByro a0 kenes3a (II) B oOpasiie ctanu myTeM TUTPOBAHUS €T0 CTaHAAPTHBIMU
pacTBopaMu Kallus IepMaHraHaTa v Kanus guxpomata. [[poBoIuTh cTaTuCTHYECKYI0 00paboTKy
pe3ynbTaToB aHanu3a u MeTo durepa A CpaBHEHUS METOIUK.

[TpuMeHSITh METO1 KOCBEHHOTO HOJUMETPUIECKOTO TUTPOBAHUS ISl OTIPEACTICHUS OKHCIUTENEH - MacChl
meau (II).

9. [IpuMeHsITh METO/1 KOCBEHHOTO OIPE/IeTICHHSI KHCIOPOa B BOJIE.

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUU (koutpoaupymbie komnerenuun OIIK-1,2,3,4,6)



O030p METOJ0B OKUCIUTENHFHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUs. [locTpoeHne KpUBBIX
TUTpoBaHus. DaKTOpPBI, BIAUSIONIME HA XapaKTep KPUBBIX TUTPOBAHUS: KOHIIEHTPALUS - HOHOB BOJIOPO/Ia,
KOMILIEKcooOpa3oBanue, HoHHasA cuiia. CriocoObl orpeiesieH|s] KOHEYHOM TOUYKU TUTPOBAHMS,
nHAUKaTopsl. [lorpemynoctu THTpoBaHusl.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSX (koHTpOJMPYMBbIE
komuerennuu OIIK-1,2,3,4,6)

= [IpuroroBieHNE NEPBUYHBIX U BTOPUYHBIX CTAHAAPTOB.

= [lepmanranatometpus. [IpurotoBieHue NEPBUYHBIX K BTOPUYHBIX CTAHIAPTOB.

= Omnpenenenue xemne3a(ll).

= buxpomaromerpus. [IpuroToBiaeHne NEpBUYHBIX U BTOPUYHBIX CTaHAApTOB. Ompesenenne
weneza(Il).

= [lepmaHTaHaTOMETPUUYECKOE U OMXPOMATOMETPUUECKOE OTIPEICTICHHUE JKelie3a B CTaISIX.

= MaremaTudeckas 00padoTKa pe3ynbTaToB aHain3a. CpaBHEHHE MOTYYCHHBIX JAaHHBIX METOIOM
duepa.

= Hopomerpus u nogumetpus. Cuctema uo1-uoau1 KaK OKUCITUTETh WJIM BOCCTAHOBUTEIT.
HNonomerpuueckoe onpenenenue meau(Il).

= Hopomerpuueckoe OmnpeneneHne KUCIOpoaa B BOE.

» Pemrenue THNOBEIX 3a1a4

= BpI4nclIeHHe MOJISIPHBIX MacC YKBHUBAJICHTOB

= PacueTr KoJMUECTBA BENISCTBA

= BpI4KCiIeHNs IPU IPUTOTOBIEHUN CTaHAAPTHBIX PACTBOPOB, ONIPEAEIECHNE KOHIIEHTPAUi

= Pacuetsl pe3ynpTaToB aHanu3a. [Ipsimoe u 0OpaTHOE U 3aMECTUTENIbHOE THUTPOBAaHUE

® BpIynciieHHe NOTEHIUAIOB OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX I1ap

= JlocTpoeHue KpUBBIX TUTPOBAHUS, BEIOOP HHIMKATOPA

= BplunciieHrne HHIUKATOPHBIX MOTPEITHOCTEN

BOITPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO (kouTposiupymbie komnerennun OIIK-
1,2,3,4,6)

» [lepmanranaToMmerpuueckoe omnpeaeiacaue Mmapranma(ll), okcamaToB, mepokcHia BoJI0POaa,
HUTPHUTOB.

=  Honmomerpus u nogumerpusi. Onpenenenue xenesa (I11), ramoreHn1-uoHOB, MEPOKCUIOB, KUCIIOT.

=  BpomaromeTpus, IepUMETPHS, BAHAIATOMETPHS, TATAHOMETPHS, XPOMOMETPHS. TICPBUYHBIC U
BTOPHYHBIC CTaHAAPTh. MHIUKATOPBL. Onpedenenue Heopeanuieckux u OpeaHuiecKux
coeOuHeHuUll.

=  Bompocsl s caMOTPOBEPKH.

=  Kakum TpeOOBaHUAM JOIKHBI YIOBIETBOPSITh PEAKIIMH OKUCICHUSI-BOCCTAHOBICHHUS, YTOOBI UX
MO>KHO OBLIO MCTOJB30BaTh AJIsl KOJIMYeCTBEHHOTo aHanu3a? [IpuBeanTe mpuMepsl peakiui,
UCIOJIb3YEMBIX B METOaX.

= Ot kakux (akTOpOB 3aBUCUT BEIMYMHA MOTEHIMANA JaHHON OKUCIUTEIEHO-BOCCTAHOBUTEILHOM
CHUCTEMBI?

* B Kkakux ciy4asx KpuBas TUTPOBAHUS B METOJaX OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTENIBHO TOYKU SKBUBAJICHTHOCTH? B Kakux ciayyasx KpuBas
TUTPOBAHUS CUMMETpUYHA?

=  YeM 00BsCHSETCS TO, UTO MEPBBIC Karuiu pactBopa KMnO4 ipu TUTPOBAHUU OKCAIaTOB
00eCIBEeUYMBAIOTCS MEJIEHHO, a MOCIEIYIOIINe — MTHOBEHHO?



= [loueMy nepmaHraHaToMeTpudeckoe onpeseneHue xxenesa (I11) B consHokucnoi cpene
HE00X0IMMO MTPOBOJUTH B MIPUCYTCTBUH cMecH Llummepmana-Peitnrapaa?

* JIpuBeauTe MpUMEpPbl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX HHANKATOPOB U OOBSICHUTE MEXaHU3M
HUX JIEUCTBUSL.

=  Kakue BellecTBa UCHOJb3YIOTCS B KAUECTBE IIEPBUYHBIX CTAHIAPTOB PA3INYHBIX METOI0B
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS?

=  Kakue 10CTOMHCTBA AUXPOMATOMETPUUECKOro MeToa onpenenenus xenesa (11) nepen
[IepMaHraHaTOPMETPUYECKUM ?

=  Kakue npuunHbl 00yCIIaBIMBAIOT HEYCTOMYMBOCTH pacTBOpa THOCYIb(ara? Kak mpuroToBUTH
CTaHJIapTHBIN pacTBOP THOCYIb(DaTa?

= Kak onpenensiercst pakTop 3KBUBAJIEHTHOCTH U MOJISIpHAsi Macca SKBUBAJIEHTA B PEAKIIMIX
OKHCJIEHUS-BOCCTAHOBJICHUS ?

= [loueMy JIs HOAOMETPUUYECKUX OTPEICICHUI OKUCIUTENEH TPUMEHSETCS O0JIBIIION U30BITOK
MOJUCTOTO Kayus?

= [loueMy nepen TUTPOBAHHUEM KHCIIBIX PACTBOPOB THOCYIb(ATOM HEOOXOIMMO 3HAUUTEIBHOE X
pazbaBnienue?

=  OObsacHHUTE, A1 YETO HEOOXOIMMO PaCCUUTHIBATh (POPMaIIbHbIE OKUCITUTENIBHO-
BOCCTaHOBUTEJbHbIE TOTEHIIUABI,

= [lepeuucnure BO3MOKHbIE HCTOYHUKH OIIMOOK MIPU OKUCIUTEIHHO-BOCCTAHOBUTEILHOM
TUTPOBAHUHU.

SAHIUTA UHANBUAYAJTBHOT O 3AJJAHUSA U CJAYA KOJVIOKBUYMA, OITPOC
B BUJIE TECTA.

5.6. BOIIPOCHI K KOJUIOKBHUYMY "OKHCJIIHTEJIbHO-
BOCCTAHOBHUTE/IBHOE THTPOBAHHUE" (xoutposupymbie komnerenuuun OIIK-
1,2,3,4,6)

»  Teoperudeckue OCHOBBI METOJIOB OKHCIICHHUS-BOCCTAaHOBIICHHSI. CXOCTBO M pa3jinyue B
COBPEMEHHBIX MPEJICTABJICHUSIX O CBOMCTBAX U TIOBEACHUU OKHUCIUTEIIBHO-BOCCTAHOBUTEILHBIX U
KHCJIOTHO-OCHOBHBIX peakiuii. Peakiuu 371eKTpOHHOTO MiepeHoca.

* [loHATHE O CTAaHAAPTHOM U (OPMANBHOM (peanbHOM) noTeHnuane. Pacuer crangapraoro (E°) u
dopmansroro (E) noTeHmanos noaypeakiuii ¢ y4eToM KOHKYPUPYIOLIETo IPoIecca.

*  OKHCIUTEIHbHO-BOCCTAHOBUTEIIbHBIC TIOTECHIIMAIBI U HATIPABJICHUE PEAKIi OKUCICHHSI -
BOCCTAHOBJICHHSI.

=  VpaBuenue Heprcra. Bnusaue paznuunbix pakropos Ha BennuuHy E. KoHcranTta paBHOBecHs
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH.

=  OO0uue NPUHILHUIIBI OKUCIUTENbHO-BOCCTAHOBUTENIHLHOTO TUTPOBaHUs. TpeboBaHus,
MPEIbSBIIIEMBIC K PEAKIIUSM.

»  JlocTpocHHE KPUBBIX OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHMs. DaKTOPHI, BIUSIONIAEC HA
¢dbopmy kpuBbIX. CHMMETPUYHBIE U HECUMMETPUYHBIE KPUBBIE TUTpOBaHUs. OcoOeHHOCTH
KPUBBIX TUTPOBAHUS C KUCIOPOACOAEpKAIIUM TUTpaHTOM. CKa4OK TUTPOBaHUS KaK (PyHKIIUs
Pa3HOCTH MOTEHIIMAJIOB TUTPYEMOU U TUTPYIOIIEH CUCTEM.

= CnocoOsl pukcupoBanusi KTT. be3piHIuKkaTopHbIE METOIBI TUTPOBAHMUSI, UCTIOTB30BAHUE
crenupuIeckux, HeOOPaTUMBIX U 0OPATUMBIX HHAUKATOPOB. OKUCIUTENEHO-BOCCTAHOBUTEILHBIC
WHIUKATOPHI ¥ IPUHIIUI UX JeHCTBU (MTOKa3aTh HAa MpuMepe Iu(deHUITaMIHA).

= MexaHU3M U KHHETHKA OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB (KaTAIUTHYECKHE,
WHYIIUPOBAHHBIE W COTIPSHKEHHBIC PEAKITHH).

*  OmuOKH U OTpaHUYCHHUS METOJIOB OKUCIUTENIbHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUSI.
WNuaukaTopHble OMMOKY U UX Pacyer.



Teopus u npakTuka JUXpOMaToMeTpuUecKoro aHanusa. CTaHapTHbIe pacTBOphl. Pacuer kpuBoit
TUTPOBAHMUS: @) B IPUCYTCTBHHU U 0) B oTCyTCcTBUE (hocHOpHOI KUCIOTH. MHAMKATO pBI METOAA.
Hctounnku omnbok. [Ipumeps! onpenenenuii.

Teopus u npakTUKa NepMaHraHaTOMETPUUYECKOTO TUTpoBaHMsl. CTaHIapTHbIE pacTBOpHL. Pacuer
KpHUBOW TUTpOBaHUA. BO3MOKHOCTH, OTpaHUYEHHUSI U IOIPEIIHOCTH MeToa. [Ipumepst
OIIPENEIICHUN.

OO61ast xapakTepuCTHUKA UOJI0- K MOJUMETPUIECKOTO METOA0B aHanu3a. Monomerpus, ee
npuHiunsl. CtannapTHeie pacTBOpbl. McTounuku ommnbok. [Ipumepsl onpeneneHui.

O030p OCHOBHBIX METOJIOB OKUCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBaHUsA. bpoMaTtomerpus,
LEpUMETPUS, BaHAIOMETPUS, TATAHOMETPUs (OCHOBHBIE PEAKI[MH, YCIOBHSI IPOBEICHUS
onpe/ieNIeHu i, UHIUKAaTOPbl METOI0B, IPUMEPHI OIIPEICTICHUN ).

OmuOKM KOJMYECTBEHHOT0 aHalu3a. MeTobl OLIEHKHU CUCTEMATHUYECKUX U CIydailHbIX OLIHOOK.
Hckirouenne npoMaxos.

[IpaBUIBHOCTH M BOCIIPOM3BOIUMOCTD. BhIpaxkeHre BOCIIPOM3BOAMMOCTH. MeTo1bl KOHTPOJIS
MPaBUJIBHOCTH, ITYTH YBEJIINYEHUS] BOCIIPOU3BOAUMOCTH.

CratucTtrueckoe pacrpenenenue norpemsocreit. [lpenen ooHapyxeHus.

CpaBHeHme 1BYX BRIOOpOK. OOHApYKEHHE CHCTEMAaTHIECKUX IMOTPEITHOCTEH.

IIPUMEYAHUE: B KOJIJOKBUYM BXOJIUT 3aIlIUTA gcex TAOOPATOPHBIX pabOT M0 JaHHOMY pa3aeiny

" PCIICHUEC PACUCTHBIX 3a1a4.

5.3 METOJA OCAAMTEJIBHOT'O TUTPOBAHMUS (konTposmmpymbie komnerenuun OITK-
1,2,3,4,6).

ens:
Ha oc

HOBE€ 3HAHWI TEOPUH TEOPETUUECKUX OCHOB PABHOBECUI B CUCTEME OCAJIOK HACBIIIECHHBIN pacTBOP

U CYLIHOCTU METOJ0B ApIr€HTOMETPUH, THOLIUAHATOMETPUHU U MEPKYPOMETPHUH YMETH BBITIOJIHSIThH
0CaJIUTENIbHOE TUTPOBAHKHE U OOOCHOBBIBATH YCIIOBHUS €r0 MPOBEACHUS; YMETh MPOBOIUTH PACUYETHI IO
pe3ynbTaTaM TUTPOBAHUS, PACCUNTHIBATh U CTPOUTH KPUBBIE OCAUTEIBHOTO TUTPOBAHUSI.

Ymern:

1.IIpurotoBuTH pacTBOp cepedpa HUTpaTa MyTeM pa3daBiIeHUS KOHIICHTPUPOBAHHOTO PacTBOpA.

2. [IpuroToBUTH CTAaHAAPTHBIN pacTBOphl HaTpus xyopuaa (uau KCl) mo HaBecke ¢ TOYHO M3BECTHOM
MAacCOM M PacCUUTATh UX MOJIIPHYIO KOHLIEHTPALMIO U TUTP IPUTOTOBJIEHHOTO pacTBOpA.

3. CranmapTu30BaTh pacTBOp cepedpa HUTpaTa MO PacTBOPY HATPHS XJIOpUAa MeTo1oM Mopa.

4. CtannapTU30BaTh pacTBOP aMMOHUS THOLIMAHATA [0 pacTBOPY cepedpa HUTpaTa.

5. Onpenensth Maccy XJOPUIOB B pacTBope mo metoay Donsrapaa (06paTHOE TUTPOBAHHE).

Bonpocsl, u3yuaemble Ha JieKUuH (KOHTpoMpymbie komnerenuuu OIIK-1,2,3,4,6)

HOCTpOGHI/IC KPHUBBIX TUTPOBAHUSI. CnocoObl O6H€lpy>KeHI/I$I KOHEYHOM TOUYKHU TUTPOBAHUA,
HWHAUKATOPBI. HOFpeIJ_IHOCTI/I TUTPOBAHUAL.

Bormpocsl, n3ydaemble Ha 1a00OpPaTOPHBIX 3aHATUAX (64aca).

Aprenromertpus. [IpuroroBineHue nepBUYHBIX U BTOPUUHBIX CTaHAApTOB. OnpeneneHue Xaopui-
HOHOB MeToAamMu Mopa u Posbrapna.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJ/IBHO (xouTponupymsbie komnerenuun OITK-
1,2’3’4’6)



N3yunth BCe TEOPETUUECKHE BOIIPOCHI, U3JIOKEHHBIE HA JICKIUU.

Pemenne THIIOBBIX 33729

BrrunciieHne MOJISpHBIX Macc SKBUBAJICHTOB

Pacuer xonndecTBa BelecTBa

Brprunciienus npu NpuroTOBJIECHUN CTAaHAAPTHBIX PACTBOPOB, ONIPEACICHUE KOHIIEHTPALIHIA
Pacuets! pesynbraToB ananuza. [Ipsimoe u oOpaTHOE W 3aMECTUTENILHOE TUTPOBAHHWE
[TocTpoenne KpUBBIX TUTPOBAHUS, BEIOOP MHAMKATOPA

BrrunciieHne MHAUKATOPHBIX MOTPEMTHOCTEN

BOITPOCHI IJIsA CAMOITPOBEPKU (xkontposaupymbie komnerenunu OI1K-1,2,3,4,6)

XapaKTepI/ICTI/IKa MCTOA0B OCAXKIACHUA U IPUMCHACMBIX I 3TOTO XUMHUYCCKUX peaKHHfI.
Kax Bnuser koHuentpanusa naaukaropa K2CrO4 Ha TOYHOCTB aHaiIM3a o Mmetoxy Mopa?

Kpussie TuTpoBanus mo metory Mopa. 3aBUCMMOCTb BEJIMYHMHBI CKAaYKa HA KPUBOW TUTPOBAHUS
OT KOHIICHTPALIMH, TEMIIEPATYPhl U pACTBOPUMOCTH OCAXKJAEMOT0 BEIIECTBA.

VYkazarh yciioBus JUisi ONpeAesieHUs XJIOpuaoB 1o merony dosbrapaa?

[Toyemy npu nipubasaeHny HoHOB SCN ~ K pacTBopy, cofepskamemy Ag™ u Fe’*, nonst SCN -
CHauaja pearupyoT ¢ HOHaMH cepebpa U JIMIIb 3aTeM C MOHAMH xkKene3a?

Kakoii nHIuKaTOp ciieayeT UCHOIb30BaTh MPHU ONPEAEICHUH XJIOPHIO0B METOIOM apreHTOMETPUHI
B HPUCYTCTBUM HOHOB PO ~?

[Touemy npu onpeeIeHUU TAIOT€HUAOB 110 MeTo Iy Mopa JOJDKHBI OTCYTCTBOBATh TaKHE
KaTHOHBI Kak Ba’*, Pb’*, Bi’* u Ip., B TO BpeMsl KaK MMpHU onpeaeaeHnu o metoay domsrapaa
OHHU HE MeIIaT?

MOo>KHO JT1 TUTPOBATH 1O MeToAy Mopa OpoMHT - U MOIUI-UOHBI?

Kakoii Bun Oyzner uMeTh KpuBasi TATPOBAHMS CMECH MOJIUA U XJIOPU/IA KISl HUTPATOM cepedpa
C cepeOpsSHBIM HHANKATOPHBIM JIEKTPOIOM?

OT Kakux (baKTOpOB 3aBUCHUT BCIIMYHMHA CKa4dKa IIOTCHIIMaJla Ha HOTCHHHOMCTpH‘ICCKOﬁ KpHBOﬁ?

C Kako# LEbIO PU MOTEHIMOMETPHYECKOM onpeaeiednd CI u I B pacTBOp BBOAUTCH
Ba(NO3)2> u Ba(CH3C0O):?

5.4. KOMINVIEKCOMETPHYECKOE TUTPOBAHME (xonTposmpymsbie komnerenuun OIIK-
1,2,3,4,6)

ean:

Ha ocHoBe 3HaHMI1 TEOPETHUECKMX OCHOB PAaBHOBECUI B PACTBOPAaX KOMILJIEKCHBIX COECIMHEHUMH,
CYIITHOCTH METO]Ia KOMIIEKCOHOMETPUU M HABBIKOB pa0OTHI 110 TUTPUMETPHUYESCKUM METO/IaM aHaIn3a
YMETb BBITIOJIHATH METO] KOMILIEKCOHOMETPUIECKOTO TUTPOBAHHUS M 0OOCHOBBIBATH YCIOBUS €TI0
MPOBEACHUS. Y METh MPOBOUTH PACUETHI IO PE3yIbTaTaM TUTPOBAHMUSL.

YMmerThb:



1. IlpuroToButh cranaaptHeiii pactBop D TA.

3. OnpenensaTh Maccy cajblisl U MarHus B BOJE MPSIMbIM TUTPOBAHUEM.

4. Onpenenate Maccy kanbuusi(Il) B mpucyTcTBUM MarHusi B pacTBOPE MPSIMbIM KOMILIEKCOMETPUUECKUM
TUTPOBAHUEM.

5. IIpoBOAUTH CTATUCTHYECKYIO 00OpabOTKY pe3yJIbTaTOB aHAIM3a.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUU (kouTpoaupymbie komnerennun OI1K-1,2,3,4,6)

Heoprannueckue u oprann4ecKue TUTPAHTHI B KOMILIEKCOMeTpuH. Mcnonp3oBanue
aMUHOTIOIMKapOOHOBBIX KUCJIOT B KOMIUIEKCOHOMETpHH. [locTpoeHre KpUBbIX TUTPOBAHUS.
MerTaninoxpoMHble HHIUKATOPhI U TpeOOBaHMsI, IPEIbsABIsIEMble K HUM. BaxkHeilline yHuBepcaaibHble U
crenupuueckue MeTasIoXpOMHbIE UHIUKATOPbl. CriocoObl KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHMS:
npsimoe, o0paTtHoe, KocBeHHOe. CelleKTUBHOCTh TUTPOBAHUS U CIIOCOOB! ee noBblieHus. [lorpemnoctu
TUTPOBAHHSL.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSX (koHTpOJIMpYyMbIe
komnerennun OIIK-1,2,3,4,6)

L4 OnpeﬂeneHHe KaJIblUs U Maravs npu COBMECTHOM IMPUCYTCTBHUHU. OHpC}ICJ’IeHI/Ie IMOCTOSTHHOM
KECTKOCTH BOBI.

e Pemenne THIOBEIX 3a1a4

e Brruncienne MOJIPHBIX MacC SKBUBAJICHTOB

e PacueTr KOJIMUYECTBA BEIIECTBA

e Brpruncienus npyu NpuroTOBIECHUH CTaHAAPTHBIX PACTBOPOB, ONPEICTICHHE KOHLIEHTpAIUi
e Pacuets! pe3ynbpTaToB aHanu3a. [Ipsmoe u 0OpaTHOE W 3aMECTUTEIILHOE THUTPOBAHHWE

e Pacuer ycI0OBHBIX KOHCTaHT 00pa30BaHUsI KOMIUIEKCOHATOB

e [locTpoeHne KpUBBIX TUTPOBAHMS, BHIOOP MHIMKATOPA

e Brruncnenue HHAUKATOPHBIX HOFpCH.IHOCTCﬁ

BOITPOCBHI U3YHAEMBIE CAMOCTOSATEJIBHO (xkonTposimpymbie komnerenuuu OIIK-
1,2,3,4,6)

L4 I/I3y‘{I/ITB BCC TCOPCTUUCCKUEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIHHU.

e Omnpenenenue, xenes3a, aATFOMUHAS, MEIN, IIUHKA B PACTBOPAX YUCTBIX COJIEH U TP COBMECTHOM
MIPUCYTCTBUHU.

e Bomnpocsl A caMOIIPOBEPKH.
e Kakue nonnsuposanusie popmbl 3TA MOTYT CyIIIECTBOBAThH B pacTBOpax?

e Kaxas nonunsupopannas popma IJJTA B3aumozeiicTyeT ¢ monamu Ca’* u Mg** ipu
OTIPEEIICHUY KECTKOCTH BOJbI?

o Kaxkne HHAUKATOPBI NPUMCHAIOT B KOMIIJICKCOHOMETPHUICCKOM TI/ITpOBaHI/II/I?



Kak moxbuparoT MHAUKATOPHI 17151 KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHMUS?

[ToueMy 3HaUMTEIBHBIE KOJUYECTBA JKEJI€3a MOTYT MEIIAaTh ONPEAEIECHUIO OO0IIel KECTKOCTH
BobI? KakuM 00pa3oM MOXKHO YCTPaHHUTh ATO SIBJICHUE?

Kakoe 3HaueHue umMeer KUCIOTHOCTD NPH KOMINIEKCOHOMETPUUECKUX OIPEIETICHUSX ?
JJ1g 4ero paccUUTHIBAETCS YCIIOBHAsA KOHCTaHTAa YCTOMYMBOCTU U KaK OHa onpeessercs?

Kakune TpeGoBaHUs NPENBIBIAIOTCS K PEAKLUAM B METOJI€ KOMIUIEKCOHOMETPUIECKOTO
TUTPOBAHUA?

OxapakTepu3yiTe mprueMbl TATPOBAHUS KOMILJIEKCOHOMETpHUeckoro metona. [IpuBenure
MPUMEDBL.

3aumTa HHAUBUAYAJIBHOI'O 3aJaHUA M CJaYa KOJJIOKBHYMaA.

BOITPOCHI K KOJUVIOKBUYMY "OCAAUTEJIBHOE N KOMIIVIEKCOHOMETPHUYECKOE
TUTPOBAHMUE" (kouTposumpymsbie komnerenuuun OI1K-1,2,3,4,6)

CymHoOCTh METOJIOB OCAAUTEIBLHOTO TUTPOBAHUSA. VICTOUHHUKHN MTOTPEIIHOCTEM.

HOCTpOGHI/Ie KPHUBBIX OCATUTCIIBHOTO TUTPOBAHUA. q)aKTopBI, BJIMAIOINHEC HA BECJIIMYHMHY CKaYKa
TUTPOBAHMUA.

Aprentometpusi. Metoa Mopa onpeneneHus raloreHu0B, €ro BO3MOXXHOCTHA U OTPaHUYECHUS.
Crnioco6s1 pukcupoBanust TO.

Tuonnanatomerpusi. OnpeneneHus raioreHu10B.

Meron ®asHca. AACOOITMOHHBIC MHANKATOPHI.

WNuankaTopbl 0camuTeNnbHOTO THTPOBAHUS. THITEI HHAUKATOPOB.

Omnpenenenre cynb()aToB METOIOM OCAUTEILHOIO THTPOBAHUS C HHIAMKATOPOM HUTXPOMA30.
CyIIHOCTH METOJIOB KOMITJIEKCOHOMETPHYECKOTO TUTPOBAHHSI.

Kommmekconsr 11 u III (OATY u 3TA), ux XxapaKTepUCTHKH U CBOMCTBA.

TTpHUHIUIIBI MTOCTPOCHUS KPUBBIX KOMIUIEKCOHOMETPHYECKOT0 TUTPOBAHHSI.

CriocoObl KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHUS, TIPAMOE, 00paTHOE TUTPOBAHKE, KOCBEHHOE,
3aMeIICHHS.

CeleKTUBHOCTh KOMITJICKCOHOMETPHH, BO3MOXHOCTH €€ MOBBIIICHHS.

MeTannoXpoMHbIE HHIUKATOPBI, TPUHIUA UX AeHCcTBUs. TpeOoBaHus, MPEIbIBIAEMbIC K
METaJNTIOXPOMHBIM UHIUKATOPaM.

Oco0eHHOCTH KOMILTIEKCOHOOOpa30BaHus HOHOB MeTaiuioB ¢ DJ[TA 1 MeTamIoXpOMHBIMHU UHIUKATOPaAMH.

KOMHJ’IGKCOHOMGTpH‘IGCKOG OIIPEACIICHUC KaJIbIIUA 1 MarHusl. OnpeneneHHe OGHIefl KECTKOCTH BOJHEI.

IIPUMEYAHUE: B KOJIJIOKBUYM BXOJUT 3alllUTa 6cex 1a00paTOPHBIX paboT M0 JaHHOMY pazJieny U
pelIeHue pacueTHBIX 3a4a4.



MOAVYJIb 6. QJIEKTPOXUMHNYECKHUE METO/IbI AHAJIM3A'" (KOHTpOJIMpPYyMbIe
komuerennuun OIIK-1,2,3,4,6)

Iean: Ha ocHOBE 3HaHMI TEOPHUH, TPAKTUKU U BO3MOKHOCTEU dJIEKTPOTUTPUMETPHUUECKUX METOOB
aHaJlM3a OBJIa/IeTh TEXHUKOM paboThl Ha pH- MeTpe, KylIOHOMETPUYECKOW U aMIIEpOMETPUYECKON
YCTaHOBKaX, yM€Th IPUMEHSTH [I0JIyYCHHbIE JAHHbIE /IS MIEHTU(UKALUN HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHEHMM; BBIIOJIHATh KOJTUYECTBEHHOE ONPEJECIICHUE BEIIECTB MIEKTPOXUMHUYECKUMHU
METOJJaMHU.

Bompocel, n3yuaemseie Ha jgekiuu ''(koHTpoJupymbie komnerenuun OIIK-1,2,3,4,6)

OO6mrast XxapakTepUCTHKA YIEKTPOXUMHUUECKIX MeTO10B. Kiaccudukarus. DIeKTpOXUMHYECKUE TUCHKH.
NHauKkaTopHBIN 3IEKTPOI U AJIEKTPOJ CpPaBHEHHS. PABHOBECHBIE U HEPABHOBECHBIE DIEKTPOXUMUYECKHE
CUCTEMBI. SIBJIEHUS, BOSHUKAIOIINE MTPU TIPOTEKAHNH TOKAa (OMUYECKOE TaJICHUE HATIPSDKCHHUS,
KOHIICHTPAIIMOHHAS U KHHETHYecKas noJisspusanus). [lonspu3aninoHHbIe KpUBBIE U UX UCTIOJIH30BAaHKE B
Pa3IMUHBIX AEKTPOXUMHUYECKUX METO/IAX.

BOITPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO (kouTposupymbie komnerenuun OIIK-
1,2,3,4,6)

I/I3qu/ITI> BCC TCOPECTUUCCKUE BOIIPOCHI, U3JI0OKCHHBIC Ha JICKIIHUH.

6.1 IIOTEHUHUOMETPUSI (xourposimpymsbie komnerenuun OI1K-1,2,3,4,6)

Bomnpocsl, n3ydaemsie Ha ekiuu (KOHTpoJupymbie komnerenuuu OIK-1,2,3,4,6)

IIpsimas norenimomerpus. Msmepenue norenuuana. O6paTumble U HEOOPAaTUMbIE OKUCIUTEIIBHO-
BOCCTaHOBMTENbHbIE cUCTeMBbl. IHnKaTOpHbIE 31eKTpoabl. MoHOMeTpus. Kinaccuduxauus
MOHCEJIEKTUBHBIX 3JIEKTPOJIOB: 3JIEKTPOJIbl C TOMOT€HHBIMHU M I'€TEPOI€HHBIMU KPUCTAIIIMYECKUMHU
MeMOpaHaMu, CTEKJISTHHbBIE 3JIEKTPO/Ibl, 3JEKTPO/IbI C MOABMKHBIMU HOCUTEISIMH, (PEPMEHTHBIE U
ra304yBCTBUTEbHBIE 3JEKTPOIbl. DIEeKTpogHas QPyHKIMS, KOAPPULIUEHT CEeNeKTUBHOCTH, BpeMs
OTKJIUKA.

[ToreHuomeTpuyeckoe TUTpoBaHue. MI3MeHeHue 31eKTPOJHOTr0 OTEHIIMaNa B POLIECCEe TUTPOBAHUS.
Crnioco0Obl 06HapyKEeHUSI KOHEYHOM TOUYKU TUTPOBAHUS; MHAUKATOPBI. VIcroabp30BaHue peakiuii
KHUCJIOTHO-OCHOBHBIX, OCaKJICHUS, KOMITJIEKCOOOPa30BaHUsl, OKUCIEHHUS-BOCCTAHOBIICHUSL.
Bonpocsl, n3y4aembie Ha J1a0OpaTOPHBIX 3aHATHAX (KOHTPoaupyMbie komnerenuun OIIK-
1,2,3,4,6)

Omnpenenenue pH TutpoBaHue CONIHON U YKCYCHOU KHCIIOT. OnpeieieHue H0IUI0B U XJIOPHUIOB
MIPU COBMECTHOM MPUCYTCTBUU. VCIIOIB30BaHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS JUISI
OmpeieJICHUs MIOHOB METAJJIOB Pa3HBIX CTENEHENH OKUCIECHUS.
Pemenne TUMOBBIX 3a/1a4
Pacuer noTeHnumana 31eKTpoaa 1o 3a/laHHbIM TapaMeTpam
Pacuet 3/]C rajibBaHM4ECKOTO JIeMEHTa
Pacuer paBHOBECHON KOHUEHTpALIMU
[TocTpoenne KpUBBIX MOTEHIIMOMETPUUECKOTO TUTPOBAHUS



PacueTr MaccoBoil 70U BellecTBa
Onpenenenue pH pactBopos, K.HA, Ks, Bwr .

BOIIPOCHI U3YYAEMBIE CAMOCTOATEJBHO

N3yunTh BCE TEOPETUUECKUE BOIIPOCHI, U3JI0KEHHBIE 110 JAHHOU TEME.

BOITPOCHI IJIsA CAMOIIPOBEPKU (kouTpoaupymbie komnerennuun OIIK-1,2,3,4,6)

= Kako¥ mpUHIINII JIEKUT B OCHOBE MOTEHIIMOMETPHUUECKOTO METO 14 aHaIn3a?

= Kakue Bubl NOTEHIMOMETPUH UCIOIb3YIOTCS B aHAJIM3€ U HA YeM OHU OCHOBAHBI?

= Ha3oBure npuMeHsieMble B TOTEHIUOMETPUUYECKOM TUTPOBAHUM PEAKIIUU U OIIPEIeIIsieMble
BelecTna. [IpeumyiecTBa 1 OrpaHU4YEHUS METO1A.

= Kakum TpeOOBaHUIM JI0JKHBI yIOBIETBOPSATH HHIMKATOPHBIE SJEKTPObI U DJIEKTPOIbI
cpaBHeHus? Oxapakrepu3oBaTh 31ekTposl [ u Il poxa.

* HanumuTe ypaBHEHUs paBHOBECHI, ONPEIEISAIONINX TOBEICHHE CTEKIISTHHOTO U
XJIOPCEPEOPSHOTO AIEKTPOJIOB MIPH MMOTEHIIMOMETPUIECKOM oTpeaesieHnu pH?

= Jlouyemy OOBIUHBII MUJUTMBOJIBTMETP HEIb3sI UCIIOJB30BATh U1 U3MEPEHUS 3/IC IpU
MOTEHIIMOMETPUYECKUX OTIPEIeIICHUAX ?

= Tlouemy pH-MeTpbl HeoOXoauMO KanubpoBaTh? Kak ocyiecTsisiercst HacTpoii-ka pH-merpa?

= Kak onpezensercs TOUKa SKBUBAJIEHTHOCTH MPU NOTEHIMOMETPUUECKOM TUTPOBAHUU?

* Yro Takoe K0AIPPUIIUECHT CETEKTUBHOCTH?

=  VKaxuTe yCIOBHS AJIs1 COBMECTHOTO OIpPENIeIeHNs ABYX U 00Jiee HOHOB B METO/IE
MOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

=  OOBSICHUTE BO3MOXHOCTb TUTPOBAHUS raJOr€HUIOB IIPU COBMECTHOM MPUCYTCTBHUU.

= Kaxoil Bua Oyaer uMeTh KpuBas TATPOBAHUS CMECH MOJAWA U XJIOPUJIA KalKsl HUTPATOM cepedpa
C cepeOpsSHBIM UHANKATOPHBIM 3JIEKTPOIOM?

=  Or kakux (aKTOPOB 3aBUCUT BETMYMHA CKaYKa MOTEHIMaIa Ha IOTEHIMOMETPUUYECKOU KPUBOii?

» C Kakoif 11eNbIo U NoTeHIHoMeTpuueckoM onpenenenud Cl° u I B pacTBop BBOAUTCA
Ba(NOs)> u Ba(CH3COO),?

6.2 KYJOHOMETPHUA (kouTposaupymbie komnerenunu OIIK-1,2,3,4,6)

Bonpocsl, n3yyaembie Ha Jiekuuu (KoHTposaupymsbie komnerenuun OIIK-1,2,3,4,6)

Teopernueckue ocHOBBI. 3akoH Papajest. CriocoObl ONpeeICHHs] KOJIMUeCTBa AIeKTpruiecTBa. [Ipsmas
KYJIOHOMETpHS ¥ KYJIOHOMETPUIECKOe TUTpoBaHue. KylmoHOMeTpHs IpH IOCTOSIHHOM TOKE U
MOCTOSTHHOM TOTEHIMale. BHEIIHS 1 BHYTPEHHSS TeHEpaIus KyJIOHOMETPUYECKOTO TUTPAHTA.
TutpoBaHue >JIEKTPOAKTUBHBIX U ANIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. Onipe/ieieHne KOHEUHOH TOUKH
TUTpoBaHus. [IpenmyIiecTBa 1 orpaHUYeHHs] METO/1a KYTTOHOMETPUYECKOTO TUTPOBAHUS TI0 CPABHEHUIO C
JPYTUMHU TUTPUMETPUYECKUMH METOIaMHU.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHSATHUSX (koHTpoJupyMbIe
komnerennun OIIK-1,2,3,4,6)

OHpe,Z[eJ]eHI/IC MaJIbIX KOJIHUYCCTB KHCJIOThI U II_IGHO‘{I/I,aCKOp6I/IHOBOI‘;I KHCJIOTBI U Op.

Pemienne TUIOBBIX 3agay 3akoH d)apa,ueﬂ. Pacuer nmapaMeTpOB I KYJJOHOMETPHUYCCKUX HSMCpCHHﬁ.
OHpe,Z[CJ]eHI/IC KOHIOCHTpaIuu paCTBOPOBIO

OHpC,Z[CJ]CHI/IC MacCChI OIIpeACIIEMOI0 BCIICCTBA U MacCOBOM JI0JIU BEILIECTRA.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO



N3yunTth Bce TEOPETUUECKHUE BOIIPOCHI, N3JIOKEHHBIE IO JAHHOM TEME.

BOITPOCHI IJIsI CAMOIIPOBEPKU (kouTposaupymbie komnerennuun OI1K-1,2,3,4,6)

C kako# 1eJbIo B SUeHKe pa3IesisiioT KaTOAHOE U aHOHOE ITPOCTPAHCTBO?

Urto takoe IIIK u IMI'K metoapt?

JlaTh CpaBHUTEIBHYIO OLICHKY MEIHOTO U CEPEOPSHOTO KYyJTOHOMETPOB.

JI71st KaKMX TUTIOB PEaKIUii MOXKET OBITh UCIIOJIB30BAHO KyJIOHOMETpUueckoe TurpoBanue? [IpuBenure
MIPUMEPBHI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHMU (xoutposaupymbie komnerenunu OIIK-1,2,3,4,6)

Bonpocsl, n3yyaemble Ha JieKIMH (KOHTpoJMpymble komnerenunu OIIK-1,2,3,4,6)

CymHocth MeTona. HaukaTopHabie 21eKTpoibl. BeIOOp moTeHnana nHANKaTO PHOTO JIEKTPO/Ia.
AMITIEpOMETPUYECKOE TUTPOBAHNE C OJHUM M JIBYMs ITOJISIPU30BAHHBIMU JIEKTpOJaMU. BHJIbI KpUBBIX
TI/ITpOBaHI/ISI.

Bomnpocsl, n3yyaembie Ha J1a00pATOPHBIX 3aHATHAX (KOHTpPoJMpyMble komnereHuuu OIIK-
1,2,3,4,6)

=  AMIIEPOMETPUYECKOE TUTPOBAHUE C OJHHUM SJIEKTPOJIOM.

= PelnieHUe THUIIOBBIX 3a7a4

=  Bp10op moTeHIMaNa I aMIEPOMETPUUECKUX OTIPEICTICHHI

= Pacuer pe3ynbTaToB aHAIK3A ISl aMIIEPOMETPUUECKUX OIPeIeIeHUN

BOIIPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO (kouTposiupymbie komnerenuuu OIIK-
1,2,3,4,6)

BOIIPOCHI IJIs1 CAMOITPOBEPKMU (kouTposupymbie komnerennuu OIIK-1,2,3,4,6)

= Ha yem ocHOBaH METOJ aMIIepOMETPUUECKOro TuTpoBaHus? M300pa3ute BO3MOKHbBIE (POPMBI
KPHUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHHSI.

* B ueM mpeumyiecTBa U HEAOCTATKH aMIIEPOMETPHUECKOTO TUTPOBAHUS 10 CPABHEHHUIO C
KJIACCHYECKUM TUTPOBaHHEM?

= Kakue 31eKTpobl IPUMEHSIOTCSA B METOE aMIIEPOMETPUUECKOTO TUTPOBAHUS?

* 3ammuTa UHIUBUAYAIBHOTO 33aJaHus U cJjadya KOJUIOKBUyMA.

BOITPOCHI K KOJUVIOKBUYMY "QJIEKTPOTUTPUMETPUUYECKHUE METO/Ibl AHAJIN3A
"(konTposupymble komnerenunu OIIK-1,2,3,4,6)

=  OOuMe NPUHLIUIBI HOTEHIIMOMETPHUUECKOTO aHAIIN3A.

= DJIEKTPO/bl, IPUMEHSIEMBIE B IOTEHIINOMETPUUECKOM aHAJIM3E.

*  CTeKJISIHHBIHN 3JeKTPOJl, TECOPETUYECKHE OCHOBBI, YCIIOBUS pabOTHI.

® JlOoHCeNeKTUBHBIE AIEKTPO/Ibl, OCHOBBI TEOPUH U IIPAKTUKH

= JloTeHHMOMETpHUUYECKOE OIpeeIeHNE BeMNIUHbI pH. D1eKTpoab!.

= Cnoco6sl o6HapyxeHus KTT noTeHunoMeTpudeckuM TUTPOBAHUEM.



= JloTeHOUMOMETPHUUECKOE KHUCIOTHO-OCHOBHOE TUTPOBAHHUE.
= JloTeHIMOMETPHUUYECKOE TUTPOBAHME TAJOIE€HUIOB. IHIMKATOPHBIM JJIEKTPO.
= JloTeHUMOMETPUUECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DJIEKTPOAbI METOA.
[Ipumepsl onpenesenuii.
= (OOmas XxapakTepUCTHKa aMIIEPOMETPUYECKOT0 TUTPOBAHUSL. DIEKTPO bl MeTo1a. Bubl
aMIIEpOMETPUYECKUX KpUBBIX. lIpumepsl onpeneneHui.
Kynonomerpuueckoe tutpoBanue. Cxema ycraHoBKU. OCHOBHBIE 3aKOHBI. [IprMeps! onpeneneHuil.

IIPUMEYAHUE: B KOJITOKBUYM BXOJUT 3aIIUTA 8ceX TA0OPATOPHBIX padOT 10 JaHHOMY Pa3eity
U PELICHHUE PACUETHBIX 3a/1a4.

MOAYJb 7 CIHEKTPOCKOIIMYECKHUE (OIITHYECKHUE) METO/Ibl AHAJIN3A
(kouTposmpymblie komnerenuuu OIK-1,2,3,4,6)

BOITPOCHI, U3YYHAEMBIE HA JIEKIIUU (xouTposupymbie komnerennuu OIIK-1,2,3,4,6)

CrieKxTp 3IIeKTPOMarHUTHOTO H3ITydeHHs. JHeprusi (OTOHOB, 4acTOTa, BOJHOBOE YUCIIO, UTHHA
BOJIHBI; CBSI3b MEX/Ty HUIMH, TEPMUHBI, CAMBOJIbI, €IUHUIIBI H3MepeHust. COCTaBIAIONMIe BHYTPEHHEH
SHEPTHUU YaCTHI] U COOTBETCTBYIOIINE UM JIMATIa30HBI AIEKTPOMArHUTHOTO M3TydeHusi. OCHOBHBIE THIIBI
B3aMMO/ICHCTBHYSI BEIIECTBA C M3ITyYEHUEM: SMUCCHS (TETIOBAsI, JIIOMUHECIICHITHS ), TIOTJIONIECHHE,
paccestaue. Kimaccuukarus CrieKTpoCKOTTMYECKUX METO/IOB 10 TIPUPOJIE YaCTHII, B3aUMOICHCTBYIOIIUX C
U3ITy4YeHUEM (aTOMHbIE, MOJIEKYJISIPHBIE); XapakTepy mpolecca (a0COpOLMOHHBIE, SMUCCHOHHBIE);
IMAIa3oHy 3JEKTPOMATHUTHOTO U3Ty4EHUsI.

Criektpsl aroMOB. OCHOBHBIE M BO30YKJI€HHbIE COCTOSIHUS aTOMOB, XapaKTEPUCTHUKU COCTOSTHUI.
DHepreTuyeckue nepexobl, npaBuia oToopa. BeposTHOCTH 37€KTPOHHBIX IEPEXOI0B U BpeMeHa KU3HU
BO30YXKJCHHBIX COCTOSIHUM. XapaKTepUCTUKU CIEKTPaIbHBIX JIMHUMN: TIOJIOKEHUE B CIIEKTpE,
MHTEHCUBHOCTb, NOJMYIIMpUHA. [IpUUuHBI yITUPEHUS CTIEKTPAIbHBIX JTUHUM.

CriekTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXEeMBI AJICKTPOHHBIX YPOBHEN MOJICKYJIbI. DJIEKTPOHHEIE,
KoJiebaTeNnbHbIE U BpallaTelbHbIe CIIEKTPhl MOJIEKYJI. 3aBUCUMOCTD BH/JIA CIIEKTPa OT arperaTHOTo
COCTOSIHUSI BEILIECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHUSI U MOTJIOLIEHUS JIEKTPOMAarHUTHOTO nu3nydeHus. CBs3b
aHAJIMTUYECKOTO CUTHAJIAa C KOHIIEHTpalMel ornpenensieMoro kKoMnoHeHTa. OCHOBHbBIE CIIOCOObI
omnpe/esieHUs] KOHIICHTPAI[UHU B CIIEKTPOCKOMMMYECKUX METOax.

Amnmnaparypa. CriocoOsl MOHOXpOMaTH3aUU JTydyucToi sHepruu. Kiaccuukanus crieKTpaibHbIX
puOOPOB, MX XaPAKTEPUCTUKU: TUCTIEPCHUs, pa3pelIaromiasi CriocoOHOCTb, cBeTocua. [IpueMHnku
u3nydeHus: GoTOAIMYIbCHS, POTOATEMEHTHI, POTOYMHOKHUTEIH, MOTYIIPOBOHUKOBBIE TPUEMHHUKH.
WNuctpymentanpubie momexu. LIIyMbl 1 OTHOIIIEHUE CUTHAT — LIYM.

7.1 METOJIbI MOJIEKYJISAAPHOM ONITUYECKOMN CHEKTPOCKOITUM (KOHTpOIMpyMbIe
komnerennun OIIK-1,2,3,4,6)

I_ICJ'ILZ Ha ocHoBe 3HaHUM TCOpHHU, IIPAKTHUKU U BO3MOXKHOCTEH aI[CO6I_II/IOHHO-CH@KTpOCKO-HI/I‘{eCKOFO
MeTOJa aHajanu3a OBIAaACTh TEXHUKOMN pa60T]':;I Ha (I)OTOSJ'ICKTpOKOJ'IOpI/IMCTpe, YMETH ITPUMCHSATH
QJICKTPOHHBIC CIICKTPBI MOTJIOMICHUS I I/I)IeHTI/I(I)I/IKaLII/II/I HCOPraHn4CCKUux COCI[I/IHGHPlﬁ; BBITIOJIHATDH
KOJIMYCCTBCHHOC OIIPEACIICHUC BCIICCTB (1)OTOMeTpI/I‘{eCKI/IM, XpOMaTO-(i)OTOMCTpI/I‘leCKI/IM MCETOJaMHM.

Bonpocsl, n3yyaemble Ha Jekuuu (KOHTpoanpymbie komnerenuun OIIK-1,2,3,4,6)



[MpunnunuansHas cxema npubdopa. Knaccudukanus anmaparypsl ¢ TOYKH 3peHHs criocoba
MOHOXpOMaTH3aKU (POTOMETPHI, CHEKTPOPOoTOMETPBI). OCHOBHBIE MPHYUHBI OTKIOHEHHSI OT OCHOBHOTO
3aKOHA CBETOIOTJIONICHUS (HHCTPYMEHTAJIbHBIEC U (PU3HKO-XUMHUYECKHE).

CBSI3b XUMHUYECKOW CTPYKTYPBI COCTUHEHHUS C a0COPOIIMOHHBIM CTIeKTpOM. CIOCOOBI MOTy4YeHUs
OKpalllEHHBIX coeqMHEHUH. DOTOMETPUUECKHE aHATUTUYECKUE PEeareHThl, TpeOoBaHus K HUM. CriocoObl
OTpe/ieNieHUs] KOHIIEHTpAIH BellecTB. Mi3MepeHune BbICOKUX, HU3KUX ONTUYECKUX MIIOTHOCTEN
(muddepenmanbHbIil MeTOT). AHAJIN3 MHOTOKOMIIOHEHTHBIX cHCTeM. CIIeKTpoOTOMETPHS KaK METO/T
HCCTIe0BaHUS PEaKIMid B pacTBOpax (KOMILIEKCOOOpa30BaHUs, MPOTOJUTUYECKUX, arperaiun),
COIPOBOYKIAIOIINXCSI U3MEHEHUEM CIIEKTPOB HOTJIOIEHUs. MEeTpOI0ruuecKrue XapakTepUuCTUKU U
aQHAJIUTUYECKUE BO3MOKHOCTH.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpoJMpyMble
komnerennuu OIIK-1,2,3,4,6)

KonuuecTBennbIit hoToMeTpruueckuii ananms. Y cloBust (POTOMETPUUECKOTO OTpeaesieHus (BBIOOp
(boTOMeTpHUECKOH peaklny, BEIOOP JUIMHBI BOJIHBI, KOHIIEHTPAIMH PacTBOPa U TOJILIMHBI
MOTJIOLIAIOUIETO CJIOSI, UCII0JIb30BaHKE PacTBOPA cpaBHeHMs ). OnpeiesnieHre KOHIEHTpauu
aHAJIM3UPYEMOT0 pacTBOpa: METO IpalyipOBOYHOrO rpaduka, METO OJHOTO CTaHIapTa, ONpeIeIeHHe
KOHLIEHTPALIMU TI0 MOJIIPHOMY KO3 QHUIMEHTY MOTJIOIEHUs, METO]] 100aBOK cTanaapra. OnpeneneHue
KOHLIEHTPALMN HECKOJIbKMX KOMIIOHEHTOB IPU UX COBMECTHOM MPUCYTCTBHUU.

doTomeTpruyecKoe onpeiesieHue MeId B BUJIe aMMHaKara.

doTtomeTpruyecKoe oNpe/iesieHne MapraHiia B BUJie IepMaHraHara.

Paznenenne manbix konmuects xkene3a (I11) u Hukens metomom OymakHON XpomaTorpadun U Ux
(dhoToMeTpHUECKOe OTIpeie]ICHHEe B 30HaX XpoMaTorpaduu.

Pemienne TUMOBBIX 3a/1a4 (KOHTpPoJupyMbie komnerennun OIIK-1,2,3,4,6)
e 3axkon byrepa — JlamOepTa - bepa. Pacuer A, ¢, C.

e PacueTsl pe3ynbTaToOB aHAJIM3a [0 TPAlyHpOBOUYHOMY I'paduKy, METOJIOM 100ABOK U METOJIOM
CpaBHEHHUS

BOITPOCHI IJIsI CAMOITPOBEPKU (xkonTposupymbie komnerenuuu OIIK-1,2,3,4,6)

=  Kak npousBoasaT BeIOOp CBETOPUIBTPA IPH (POTOMETPHUUECKUX U3MEPEHUSIX ?

= Kakue 3ak0HBI OTOMETPUU UCTIONB3YIOTCS B aHaIH3e?

= KaxkoBa CBsI3b MEXAY ONITUYECKON MJIOTHOCTHIO U MPOIyCKaHUEM pacTBOpa’?

= KakoB (pM3UYECKUI CMBICI TepMUHA "MOJISpHBIA KO3 duimenT noramenus"? Kak ero
paccuuTarh?

= Kak MaTeMaTUYeCKHU CBSI3aHBbI 1IKala MPONYCKaHUs U onTHYecKas mioTHocTh POKa?

= Kak ycTpaHsIoT BAMSHIE BOCCTAHOBHUTENEH MpH (POTOMETPUIECKOM OTIPEIEIICHUH MapraHiia B
Buae MnOy~ ?

= Kak ycTpaHUTh MEIIAIOIIEe BIMSIHUE KeJe3a MPHU ONPEASICHUN MapraHia B CTaisax?

= Tlouemy npu ompeneneHuu Mapratia B Bujge MnO4 peaxiuio BeayT B MpH-cyTcTBUH pochopHOit
KHUCIJIOTBI?

= B ueM cymHOCTh XpoMaTorpaguueckoro MeToa aHaan3a’?

» Kiaccudukanus BHIOB U pa3HOBUIHOCTEH XpOMAaTOrpapuueckoro MeTo1a: 0 MEXaHU3My
pacmpeseneHus BeecTBa MeXIy AByMs (pazamu — MOJIeKysipHas XxpomaTorpadus u
XeMOCOPOIIMOHHAS; TIO TEXHHUKE OCYIIECTBICHHS XpOoMaTorpadguueckoro mpoiecca B
3aBUCHMOCTH OT HampaBIICHUS IBIKEHUS TIOBUKHOM (ha3bl.

= [IpuHIUTBEI FOHOOOMEHHOU U 0CaI0YHON XpoMaTorpadum.

» [IpuHIUOBI pacnpeaenuTeIbHON XpoMaTorpadun.



= JlonmydyeHue XxpoMaTorpamMm Ha Oymare U UX aHajus.

* 3HayeHHe XPOMaTOrpauIeckoro MEeTo 1a aHaIN3a B AaHATUTHYECKOW XUMUH.

» [IpuBenute mpuMepbl MPUMEHEHUS paclpeeNuTeIbHON XpomaTorpaduu Ha Oymare Juist
paszzaeneHus OJU3KUX 110 XUMHUECKIM CBOMCTBAM 3JIEMEHTOB M C IIEJIbI0 aHajM3a (Harmpumep, JUIs
pa3zesieHus: OpraHMueCcKuX COSIUHEHUN).

=  DOTOMETPUUECKUE PEAKIINH, JISKALIUE B OCHOBE ONPE/EIICHUS HUKEIIS U jKkele3a. Beioop
ONTUMAJIBHBIX YCIIOBUN ONpeeIeHUsI.

7.2 METOJbI ATOMHOM ONITUYECKOMN CHEKTPOCKOIINHU (KOHTpOIMpYMBbIe
komnerennun OIIK-1,2,3,4,6)

Bomnpocsl, n3yyaembie Ha JieKIMH (KOHTpoJupymble komnerenuuu OIIK-1,2,3,4,6)

ATOMHO-3MHUCCHOHHBIA MeTOI. [[pUHIIMIIManbHas cxemMa aTOMHO-3MUCCHOHHOTO CIIEKTPOMETPA.
Hcrounuku atoMu3anuu 1 BO30YXICHHS (aTOMH3ATOPHI): JIEKTPUUECKUE Pa3psIbl (IyroBbie, HCKPOBBIE,
MTOHM>KEHHOTO JIaBJICHUS ), IIJIaMEHa, TUIa3MEHHbIE MCTOYHUKH (IJ1a3MOTPOHBI, UHIYKTUBHO CBSI3aHHAs
ma3Ma), Ja3epbl. IX OCHOBHbIE XapaKTepUCTUKH: TeMIIepaTypa, COCTaB aTMoc(hepbl aTOMU3aTopa,
KOHLIEHTPALIUS JIEKTPOHOB.

Meton miameHHOU GoToMeTpun. PU3NYECKUE U XUMHUYECKUE TIPOLIECCHl B aTOMHU3aTOpaXx.
CriekTpasibHble U PU3UKO-XUMUYECKHE IIOMEXH, CIOCOOBI MX ycTpaHeHUs.. OCOOEHHOCTH MOATOTOBKH
poOBI U €€ BBEACHUS B aTOMHU3aTOPhI pa3MyHOro Tumna. KauecTBeHHbIN U KOJIMYECTBEHHBIA aHAIN3
aTOMHO-3MHCCHOHHBIM METOJIOM. MeTpoJIoTHYeCcKre XapaKTEePUCTUKU U aHATMTHYECKHE BOZMOKHOCTH.
Bompocsl, n3ydaemsie Ha 1a00paTopHBIX 3aHATHIX (3daca)

[TmramMmeHHO-(OTOMETPHUYECKOE OTIPEIIIEHIE HATPUS M KAJTUS B IPUPOTHBIX BOJAAX METOIOM
TrPalyipOBOYHOTO Tpaduka.

7.2.1 ATOMHO-ABCOPEIIMOHHBIA METO/ AHAJIN3A (KOHTPOIMPYMBbIe KOMIIETEHIMH
OIIK-1,2,3,4,6)

Bomnpocsl, n3yyaembie Ha jJeKIuu (KOHTpoJmpymble komnerenuuu OIIK-1,2,3,4,6)

[IpuHnunuaneHas cxemMa aTOMHO-a0COPOIIMOHHOTO CIIEKTpOMETpa. ATOMU3ATOPHI (IIJIaMEHHbIE U
HerutaMeHHbIe). ICTOUYHNKY u3IydeHus (JaMIIbl C MOJIbIM KaToA0M, HCTOYHUKH CIIJIOUTHOTO CIEKTpa,
Ja3ephl), X XapaKTEPUCTHKU.

CrniekTpanbHble U PU3UKO-XUMUYECKUE TIOMEXH, CIOCOOBI UX ycTpaHeHus. Bo3moxkHoCTH,
JOCTOMHCTBA U HEAOCTATKU METO/Ia, €T0 CPAaBHEHHE C aTOMHO-3MHUCCUOHHBIM METOJIOM.
MeTtponoruieckue XapakTepUCTUKH.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATHUAX (koHTpoMpyMbIe
komnerennuu OIIK-1,2,3,4,6)

ATOMHO-36COP6HI/IOHHOC OMpCACIICHUEC MCIN B SJICKTPOJINTAX

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJ/IBHO (xouTponupymsbie komnerenuun OITK-
1,2,3,4,6)

* B ueM cocTosaT 0coOeHHOCTH MeTO1a TUTaMeHHOU hoTomeTpun?

=  OOBSCHUTE MPUHIUI BOSHUKHOBEHHSI IJITAMEHHO-IYMUCCHOHHOTO CTIEKTpa?

*  Or kakux (aKTOPOB 3aBUCUT BETUYMHA aHAJTUTUYECKOTO CUTHANA B (DOTOMETPUH TIIAMEHH, B
KAaKOM BHU/IE €0 MOJIy4aroT?

=  Kakue XUMHUYECKHE dTIEMEHTHI MOKHO OIPEAEIATh METOA0OM (POTOMETPUHU TUTaMEeHU?



Kakumu npeumyiiecTBaMu 0071a1a€T METO/T TNIAMEHHOM (POTOMETPHUH 110 CPABHEHUIO C
XUMHMUYECKUMHU MeTo1aMu?

HaueptuTe cxemy yCTpO#CTBA JTaMIIBI € TIOJIBIM KaTOA0M, YKAXKUTE IPUHLIUI ICHCTBHSL.

KakoBa poJib TutaMeHu pu aTOMHO-a0COPOIIMOHHBIX OTIPeIeICHUsX?

[Touemy B aTOMHO-2a0COPOIIMOHHOM CIIEKTPO(GOTOMETPE HE HCIOIB3YETCS] HCTOYHUK CIUIOLTHOTO
cBeta?

Kak oxapakrepr3oBaTh 4yBCTBUTEIBHOCTh ATOMHO-a0COPOLIMOHHOTO OIIpEIEIeHUs?

Jlj1g yero He0OXO0AUMBI CTaHIAPTHHIE PACTBOPHI?

SAIUTA UHANBUAYAJIBHOI'O 3AJJAHUA U CAAYA KOJVIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/IbI AHA/IH3A" (KOHTpPOJHpPYMbIe
komnerennun OIIK-1,2,3,4,6)

OO01mre MPUHIUITBI ONTHYECKUX METOI0B aHanu3a. Kinaccudukaius MeTo10B.

DNEeKTPOHHBIE CIIEKTPBI MOJIEKYJI, ©X OCOOEHHOCTH.

3aKOHBI TOTJIOMICHUS] ANEKTPOMArHUTHOTO U3JTy4EHUS.

O6benunenHbll 3akoH byrepa-JlambepTa-bepa, rpanuisl ero npuMeHeHusl.

Crnencrtust 3 00b€JMHEHHOTO 3aKOHA. BO3MOKHOCTH Onpe/iesieHns IBYX OKpa-IIEHHbIX BEIIECTB
P COBMECTHOM MPHUCYTCTBUH.

HctunHbIe 1 KaXXyImuecs OTKJIOHEHUs OT 3akoHa byrepa-JlamGepTa-bepa.

MonspHblii K03 QUIHEHT MOTIOIIEHUS 3JEKTPOMAarHUTHOTO U3Iy4EHUs — Me-pa
qYBCTBUTEIBHOCTH CIIEKTPO(POTOMETPUUECKIX METOAOB. VICTUHHBIE U yC-JIOBHbIE 3HAYEHUS MOJI.
ko3 durmenTa moraomeHus.

Xumuaeckue yciaoBus (poromerpudeckoro ananusa. Bausiaue pH pactBopa, KOHIIEHTpaIu
peareHTa u zp.

dusnueckue ycaoBus (OTOMETPUUECKOTO aHAIN3A.

CrniocoObl onpeiesieHHst KOHIIEHTPALUK, UCTI0JIb3yeMble B (POTOKOJOPUMETPU-UYECKOM aHAJIU3E.
3agaun, peraemMble METo1aMi (POTOMETPUYECKOTO aHAIN3a.

I'nGpuanbIil XpoMaTo(hOTOMETPUYECKUI aHAIN3, €r0 IPUHIIMIIBI.

CrieKTpsl aTOMOB, UX XapaKTEPUCTHKA.

CyIHOCTh METOa SMUCCUOHHOM CIIEKTPOCKOIIMH IIIIAMEHH.

[1namMs Kak HCTOYHHMK aTOMU3ALUK U BO30YKICHUA. XUMUUYECKHE PEaKLIUU B IJIAMEHaX.
[IpuHnunuaneHas cxema mIaMeHHOro (GoTomerpa.

3anaun, peraemMble MeTo1aMu (OTOMETpUH MIaMeHu. MICTOUHUKH OINOOK.

CylHOoCTh METO/1a aTOMHO-00COPOIIMOHHOIO aHAIN3A.

[IpuHUIMIMaNBHAS cXeMa aTOMHO-a0COPOIIMOHHOTO aHaIM3a.

3anaun, peraemMble METOIaMH aTOMHO-a0COPOLIMOHHOTO aHaiu3a. [lorpem-HoCTH U OrpaHuYeHUs
METOJIOB.

ITPUMEYAHUE: B KONIOKBUYM BXOJUT 3alllUTa 6cex 1a00paTOPHBIX PabOT MO JaHHOMY pa3Jieny

" PCIICHUC PACUCTHBIX 3a1a4.

KYPCOBAS PABOTA (kouTposmmpymbie komnerennuu OITK-1,2,3,4,6)

B uerBepTOM ceMecTpe MpH BBINOJHEHUU J1a0OpPaTOPHBIX 3aHATUIN TJIaBHOE BHMMAaHHUE YAEseTcs
pacIIMpPEeHUI0 HABBIKOB aHAIUTHUYECKOW PabOThl M JajJbHEHIIEMY YCBOEHHUIO (yH/IaMEHTAJIbHBIX OCHOB
AQHAJIMTUYECKOW XUMHH. 3aKIIOUUTENbHBIM JTAallOM SBIISIETCS BBINOJHEHUE KYPCoBOU pabomvl —
MIPOBEICHUE KAUYeCTBEHHOTO M KOJIMYECTBEHHOTO aHaiM3a oOpaslia BellecTBa (CMECH BEIIECTB),IIPOObI
BOJBI( BOJOIMPOBOJHONW, MUHEpPAIBbHOM, MPOMCTOKOB U T.A.).. /s €ro BBINOJIHEHUS CTYAEHTY JaeTcs
auTeparypa M METOJUKM aHaiu3a. Tembl KypcoBBIX paboT yrBepknatoTcs Kadeapoil. Otuer mo
KypcoBOW paboTe MOJDKeH cojepxkaTh NOApOOHOCTH aHalu3a C HAOMIOACHUSMH M 3aMEYaHUSMU



crynenta.. OTueT paccMaTpuBaeTCs Kak KypcoBas padoTa, 3alluinas ee B ayAUTOPUU CTYIEHT OTBEYaeT
Ha TEOPETHUYECKUE U MPAKTUYECKHE BOTIPOCHL.
[Tpu opopmuernn paboThl JOIKHBI OBITH OTOOPAKEHBI CIIEAYIOIINE ITAIIBI:
1. lens nccnenoBaHus
2. KayecTBeHHbIN aHAIN3 00BEKTA

* X0/ ¥ pe3ybTaThl KAYECTBEHHOTO aHAIIN3a, 0(hOPMIICHHBIE B BHJIE TAOJIUIIBL;

* BriBO1 0 XapakTepe aHaIU3upyemMoro oopasua.
3. O0630p IHUTEPATYPHI.
B 0030pe nuTepaTypbl MPUBOAATCS KOJTMYECTBEHHBIC METOBI ONIPEACTICHNS aHATM3UPYEMOTO
o0pasia co CChUIKaMH Ha MCIIOJIb30BaHHBIC JTUTEPATYPHBIEC HCTOYHUKH.
4. DKciepUMEHTAJIbHAS YaCTh:

* CxeMa KOJIMYECTBEHHOTO aHaIN3a.

* Pacuer 1 pe3ynbpTaThl B3BEMIMBaHMS 00pasiia.

* MeTtonuka pa3ioKeHusi 1 pacTBOpeHus oOpasua.

* MeToauKa TUTPUMETPHUIECKOTO OTIPEACIICHNUST; IPUTOTOBIICHHE PACTBOPOB, CTaHJapTH3a-

IUST; pe3yJIbTAaThl TATPOBAHMS, PACUET COJCPIKAHUS OIPEIEIIIEMOTO IIEMEHTa(0B).

5. 3axmouenue. O600IIeHNEe Pe3yabTATOB aHATN3A.
6. CIuCOK JIUTEPATYPHI.

OTuer paccMaTpuBaeTcs Kak KypcoBasi pa®oTa, 3amiuinas €e B ayAUTOPUU CTYIACHT OTBEYaeT Ha
TEOPETHUYECKHIE U TPAKTUIECKUE BOIIPOCHI.

6.MeTonnueckue MaTepUAJIbl, OMpeesiiOle MNpoueAypPbl OLEHUBAHHUSI 3HAHMIA,
yMeHM i, HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH:

[Ipu moaroToBKe K 3K3aMEHY OOyYarouuMcs LEJIecO00pa3HO MCIOIb30BaTh MaTEpHAIIbI
JEKUUN, y4eOHO-METOANYECKUE KOMIUIEKCHI, HOPMATHBHBIE JOKYMEHTBI, OCHOBHYIO U
JOTIOTHUTENIBHYIO TUTEPATYPY.

Ha sk3aMeH BbIHOCUTCS Marepuall B o0beMe, MPeIyCMOTPEHHOM pabouel mporpaMmoi
y4eOHOW MUCIMIUIMHBI 32 CEMECTp. DK3aMEH ITPOBOJIUTCS B TUCHbMEHHOM / yCTHOM (hopme.

[Ipu npoBeneHnn dK3aMeHa B MUCBMEHHOU (yCTHOW) dopme, BeAYIIUH MperojiaBaTelb
COCTAaBIIICT YK3aMEHAIIMOHHBIE OWJIETHI, KOTOPHIE BKIIOYAIOT B Ce0s: TECTOBBIC 3a/IaHMS;
TEOPETHYECKUE 3aIaHUS; 3a/1a4d Wik cuTyaluu. opMynrpoBKa TEOPETUUECKUX 3aJaHUS
coBmagaer ¢ (HOpPMYyIUPOBKON MepeyHs SK3aMEHAIMOHHBIX BOIMPOCOB, JOBEIACHHBIX 0
CBEJICHHs] OOy4Yarouuxcsi HaKaHyHE 3K3aMEeHallMOHHOW ceccun. ColiepKaHue BOIPOCOB
OIHOrO0 OWJiIeTa OTHOCUTCS K Pa3MYHBIM pa3leliaM MNpOorpaMMbl C TeM, 4YTOObI Ooiiee
MOJIHO OXBAaTUTh MaTepHuan y4eOHON AUCIUIIIIUHEI.

B aynutopum, rie npoBOAMTCS YCTHBIA 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAaXOAUTHCS HE
Oonee MmIeCTH CTYACHTOB Ha OJIHOTO TIpemojaBareis, MPUHUMAIONIIETO SK3aMeH. Ha
MOATOTOBKY OTBETA Ha OWJIET HA 3K3amMeHe OTBOAUTCS 40 MUHYT.

ITpu npoBeneHNM MMCHMEHHOTO dK3aMeHa Ha paboTy OTBOAUTHLCS 60 MHUHYT.

PesynpraT ycTHOTrO (MMCHMEHHOT'0) 3K3aMEHA BBIPAYKACTCS OLICHKAMMU:



Ouenka «omauunon— om 91 0o 100 6an106 — TeOPETUIECKOE COJIEPKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPOOEIIOB, HEOOXOAMMbIE PAKTUYECKUE HABBIKH PAOOTHI C OCBOCHHBIM
MarepuaioM chopMUpoBaHsbl. Bee mperycMoTpeHHbIE porpaMMoit 00ydeH s yueOHbIe 3a1aHus
BBITIOJIHEHBI, KAYECTBO MX BBITIOJIHEHUSI OIICHEHO YMCIIOM OAIIIOB, OJIM3KMM K MakcuMaibHOMY. Ha
SK3aMEHE CTYZICHT IEMOHCTPUPYET TITyOOKHE 3HAHUS MIPETyCMOTPEHHOTO MPOrpaMMOid MaTeprara,
yMEeT YeTKO, JJAKOHIYHO 1 JIOTUYECKH TTOCTIeIOBATEIbHO OTBEYATh Ha MTOCTABICHHBIE BOIIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6an108 — TEOPETUUECKOE COAEPKAHNUE Kypca OCBOCHO,
HEOOXOMMBIE TPAKTUIECKHUE HABBIKK pab0Thl CHOPMUPOBAHBI, BHITOJIHEHHBIC YUEOHbIC 3aaHuUsI
coJieprkaT He3HauMTeNbHbIe OIMOKH. Ha sK3aMene cTyaeHT JeMOHCTPUPYET TBEPIOE 3HAHUS
OCHOBHOT0 (IIPOrpaMMHOT0) MaTrepralia, yMeeT YeTKO, TPaMOTHO, O€3 CYITIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha MOCTABRIICHHbIE BOMIPOCHL.

Ouenka «yooenremeopumenvhoy — om 61 0o 80 d6annee — TEOPETUUECKOE COAECPKAHUE

Kyp€a OCBOCHO HC IIOJHOCTBIO, H€06XOJII/IMBIC MPAaKTUYCCKUC HABbBIKU pa6OTBI
C(i)OpMI/IpOBaHI)I HYaCTHU4YHO, BBIITOJIHCHHBIC y‘l€6HBIe 3a/laHudg COACpKAT pr6BI€ OIIIMOKH.
Ha »k3ameHne CTYACHT ACMOHCTPUPYCT 3HAHUC TOJIBKO OCHOBHOI'O MAaTcpHajid, OTBCTHI
CoacCpKaT HCTOYHOCTH,

H3JIOKCHUA MaTCpHalia

ci1abo APryMCHTUPOBAHBI, HApPYHICHA IIOCJICAOBATCIIBHOCTD

Ouenka «neyooeniemeopumenvho) — om 36 0o 60 6ann0e — TEOPETUIECKOE COIEPKAHUE
Kypca He OCBOEHO, HEOOXOAMMbIE MTPAKTUYECKHE HaBBIKK pabOThl HE CHOPMHUPOBAHEI,
BBITMIOJTHEHHBIE YYEOHbBIE 3a/IaHUsI COJIEPKAT IPpyOble OMMUOKH, TOTOTHUTEIbHAS
caMoCTosATeNbHas paboTa HaJl MAaTEPUATIOM Kypca He MPUBEIET K CYIIECTBEHHOMY
MOBBIIIIEHUIO Ka4eCTBA BBHINMOJTHEHUS yueOHBIX 3aannid. Ha sx3ameHe cTyaeHT
JEMOHCTPUPYET HE3HAHUE 3HAYUTEIHLHON YaCTH MPOrPaMMHOI'0 MaTepHuaia,
CYIIIECTBEHHBIE OIMOKM B OTBETAX Ha BOMPOCHI, HEYMEHUE OPUEHTHUPOBATHCS B
Marepuale, He3HaHUE OCHOBHBIX MOHSITUN TUCHMUILIUHBI

Tadaunua 7. Pe3yJbTaThl 0CBOCHUS Y4eOHOH THCUMILIMHBI, MOAJIeKALINE POBEPKe

Koo u Buo ouenounozo
Pezynomamut O — OcHnoenbvie nokazamenu mamepuana,
obyuenun UHOUKAMOPOE ouerku obecneuusaoujue
(Komnemenyuu) docmusicenun pe3yiomamog o0yueHus $opmuposarue
Komnemenyuu Komnemenyuil
OIIK-1 Cnocoben OIIK-1.1. 3HaTBh: METOJBI BBISBICHUS | IPAKTHYECKOE
aHAIU3UPOBATH U Cucrematusupyer u u bopMynupoBaHus | 3aHATHE,
UHTEepOpeTHpoBaThy | AHAIU3HPYCT AKTyaJIbHBIX Hay4HBIX | JJabopaTopHast
PE3YIBTATHI pe3yIbTaTRl npo6JieM B 00IaCTH XMMHH | paboTa,
XUMUYECKUX
XUMUYECKUX TECTUPOBAHUE,
9KCIICPUMCHTOB, YMmertb: Brinosnnenue padbot
HKCIIEPUMEHTOB, 6 9 KOHTPOJIbHAS
HaOIroIeHU 1 paDTIOACHIL, 1O TIOHCKY SKOHOMIHHBIX M| aGota, sKk3amen
a U3MEPEHUH, a TaKxKe P ’




U3MEPEHUN

pe3yabTAThI 3} dexTuBHBIX MeToJ0B | Tunossle
pacueToB CBOMCTB MIPOM3BOJICTBA OLICHOYHbIE
BCOICCTB 1 HaHOCTPYKTYPUPOBAHHBIX MaTepHabl is
MaTepuanos KOMITO3ULHOHHBIX YCTHOTO OIIpoca
MaTepuajoB C 3aJaHHBIMH | (paznen s );
CBOWCTBAMM
TUTIOBBIC
Baapers: Omnpenenenye | TECTOBbIE 3aJaHUS
COOTBETCTBUSA (paznmen 5)
HaHOCTPYKTYPUPOBAHHBIX OrneHoYHbBIE
KOMITO3HITMOHHBIX MaTepuaibl JIs
MaTepUajoB C  HOBBIMH | CAMOCTOSITEIBbHOMN
CBOMCTBAMHM TEXHHYECKOMY | pabOTHI (TUIIOBBIE
3a/laHuI0; AHaNM3 NPUYUH | 3a]la4M pa3fel
HECOOTBETCTBHUA 5.);
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3HITHOHHBIX
MaTepuajgoB  TpeOOBaHUSIM
noTpeburenss u pazpaboTka
MPEUI0KEHUN 1o ux
MPEyNPEXICHUIO u
yCTpaHEHUIO
OIIK-1.2. 3unatb: CTangaprsl, MPaKTUYECKOE
[Ipennaraer MOJIO’KEHUS, UHCTPYKIIUU U | 3aHATHE,
MHTEPIIpETaLNIOo Jpyryue pyKOBOJISIINE naboparopHast
pe3ynpTaToB MaTepUalIbl 110 pabora,
COOCTBEHHBIX TEXHOJIOTUYECKOU TECTUPOBAHUE,
SKCICPUMCHTOB 1 [IOJIrOTOBKE IIPOMU3BOJICTBA | KOHTPOJIbHAS
PacHuCTHO- paboTa, dK3aMeH
TEOPETUUYECKUX YMmerTh: AHAJIU3UPOBaTh THIOBLIE
paboT ¢ MOJYUCHHBIC PE3YIBTATEL U | 1oy o
UCIIOJIb30BaHUEM ONpENENATs ONTHMANBHBIE | \ ooy ey
TEOPETUUECKHIX TEXHOJOTUYECKHE YCTHOTO OMpOca
OCHOB napamMeTpsl Iporecca (paszen 5 ):
TpaAULIMOHHBIX U npou3BojcTBa Biaagers:
HOBBIX Pa3/iciIoB HaBBIKAMU IPOBEICHUS TUIIOBbIE
XAMHAHN SKCIIEPUMEHTA IO 33JaHHON | TECTOBBIE 3aJaHUS
METOJNKE (pazmen 5)
OneHouHsble
MaTepUabl s
CaMOCTOSITENBHON

paboThI (TUTIOBBIE
3a7a4u pasnen
5.);




OIIK-1.3. 3HaTh: IIPAKTHUYECKOE
Dopmynupyer c 3aHsATHE,
YmMmerb: CocTaBiATh
3aKJIIOYEHUS U nabopatopHast
OTIICAHUS ITPOBOIMUMBIX
BBIBO/IbI 110 . pabora,
UCCJICIOBAaHUH H
pe3ylibTaTaM aHalln3a TECTUPOBAHUE,
AHATM3UPOBATH MX
JTUTEPATyPHBIX KOHTPOJIbHAS
Pe3YIIbTaThI
JTAHHBIX, paboTa, 3Kk3aMeH
COOCTBEHHBIX BJ1aaeTh: HABBIKAMHE Tumnoseie
OKCHEPUMEHTATBHBIX | o donviteHHs TOKATBHOR OTICHOYHBIE
Y PacyeTHO- JIOKYMEHTAIHH 110 ToGopy | MATEPHAITBI JIs
TEOPETHUECKUX PAOOT | 1oyprom oo YCTHOTO OTIpoca
XUMUYECKON NapamMeTpoB (paznen S );
HaIPaBJICHHOCTH
THUTIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OueHOYHbBIE
MaTEPHAITBI JISI
CaMOCTOSITEIbHOU
paboTHI (TUTIOBBIC
3aJ1auu paszen
5.);
OIIK-2 Cnocoben OIIK-2.1. PaGotaer ¢ | 3HaTh: M TOHUMATh POJb | MPAKTHYECKOE
IIPOBOIUTH C XUMHYECKUMU XUMHYECKUX  CHUCTEM B | 3aHSITHE,
cobmonenuem BEIIECTBAMHU C COBPEMEHHBIX naboparopHast
HOPM TEXHHUKH
COOJIIOZICHUEM HOPM | MCCIIEIOBAHMSX Kak | pabora,
0€301acHOCTH
e — TEXHUKH MOBBIIICHHBIX HCTOYHUKOB | TECTUPOBAHUE,
SKCIICPUMEHT, 0€30MacHOCTH KPaTKOBPEMEHHBIX KOHTPOJIbHAS
BKJIIOYAsi CUHTE3, aBapHUIHBIX u | paboTa, SK3aMeH
aHaJIu3, u3y4e- JOJITOBPEMEHHBIX Tunosslie
HHC CTPYKTYPbI CHUCTEMaTHUYECKUX OLICHOYHBIE
. BO3/ICIICTBUII Ha YeNOBEeKa M | MaTepuaibl s
CBOIICTB
OKPYKAIOILLYIO CPENY; CTHOTO OIpoca
BEIL[ECTB U PYXAIOILYIO Cpeay, y p
(pazmen 5 );
MaTepuasos, OCHOBHBIE HOPMBI TEXHUKH
HCCICNOBAHNC 0e30MacHOCTH MpH paboTe B | TUTIOBBIC
HPOIIECCOB € nX 71a00paTOPHBIX YCIOBHUSX; TECTOBBIC 33JJaHUS
y4acTHEM . (pazzen 5)
CIIOCOOBI 3aIUTHI
= OueHouHbIE

IIEPCOHANA OT BO3MOXHBIX
HOCJIEACTBUM  XMMHUYECKUX
aBapuifi B J1aOOPATOPHBIX

MaTepHuabl s
CaMOCTOSITEIIbHOU
paloThI (TUIIOBBIE




YCIIOBUSIX

YMmern: OlICHUBATh
HOCJIENCTBUA BO3JEUCTBUS
Ha  4YEJIOBEKAa  BPEIHBIX,

OMAaCHbIX W MOPAXKAIOIIUX
(baxTopoB

Baaners: HaBBbIKAMH
paboTel ¢ XHUMHUYECKUMHU
peaKkTUBaMu u

(GU3NIECKUMHU yCTaHOBKAMHU
C  CcoONoJIeHneM  HOPM
TexHukH 6e3onacHoctu (Th)
U TpeOOBaHUH  OXpaHbI
Tpyna (OT) B
1a00paTOPHBIX YCIOBUIX

3a/aud pasel
5.);

OIIK-2.2. [IpoBoauT
CUHTE3 BEIIECTB U
MaTepuaioB pa3HOU
MIPUPOBI C
HCIOJIb30BaHUEM
UMEIOITUXCS METOIUK

3HaThb: MCTOJBI ITIOJTYYCHH,

UICHTU(DUKAITIN u
HUCCIIEI0OBaHUS CBOMCTB
BEIIIECTB (MaTepuaios),
CTaHJApTHHIC METO/IbI
00paboTKu pe3yJIbTaToOB
IKCTIIEPUMEHTA

YMmers: IJIAaHUPOBATb
OKCIICPpUMCHT Ha OCHOBC
aHaJIi3a JIATCPATYPHBIX

JAHHBIX, AHAJTU3UPOBATh U
0000111aTh
9KCIIEPUMECHTA,

PE3YJIbTAThI

(I)OpMy.TII/IpOBaTL BBEIBOIbI

Baagern: HaBbIKAMH
IUIAHUPOBAHMS, aHAIHM3a W
0000mIeHnsT  pe3yNnbTaToB

OKCIICPUMCHTA

MPAKTHYECKOE
3aHATHE,
nabopaTopHas
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tumnoseie
OIICHOYHbIE
MaTepUabl s
YCTHOTO OTpoca
(pazmen 5 );

THUTIOBBIC
TECTOBBIC 3aJIaHUS
(pazmen 5)
OueHouHbIE
MaTepUabl s
CaMOCTOSITENBHON
paloThI (TUIIOBBIE
3aa4un pa3zaen

5.);




OIIK-2.3. IIpoBoaut | 3HaTh: IIPaKTUYECKOE
CTaH/IapPTHBIE 3aHSITHE,
oTepaIHH IS YMerb: BeinosHATh naGoparopHas
onpeienenus IKCIIEPUMEHTATHHBIC paGoTa,
XUMUYECKOTO 1 paboTHI IO OTIPECTICHUIO TeCTHPOBAHHC,
$asoBoro cocrasa (UBUKO-XUMHYECKHX KOHTPO/IBHAS
BEIIIECTB H XapaKTePUCTHK BEIIECCTB U paGoTa, dK3aMeH
MaTEpUaAIOB HA UX MaTCpHAIOB THUIOBEIE
OCHOBC Buazers: OLICHOYHbIC
UHCTPYMECHTAILHBIMHU MaTeprajIpl UL
METOJaMH aHaln3a cocTapa | Y CTHOTO OlIpoca
¥ CTPYKTYPHI BEILECTB U (pasnen 5 );
MaTepuaioB THITOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OneHouHbIE
MaTepHaIBI JUIS
CaMOCTOSITEIbHOU
paboThI (TUHIOBHIE
3aJa4un paszen
5);
OIIK-3 Cnocoben OIIK-3.1. 3HaTh: METOBI | MPAKTHYECKOE
MIPUMEHSITh [Tpumensier MaTEeMaTHYeCKOr0 aHaiu3a | 3aHATHE,
pacyeTHo- TEOPETUYIECKUE U u MOJIETIUpOBaHUs, | JJabopaTopHas
NOJTYSMIIMPUIECKUC TEOPETUYECKOTO u | paboTa,
Teopetiaeckue MOAemH pr peI_HeE{I/II/I 9KCIIEPUMEHTAJILHOTO TECTUPOBAHUE,
MCTOZEL Hﬂf a7 XUMITICCKOU UCCJIEIOBaHUS KOHTPOJIbHAS
U3YyYEHUs CBOMCTB | HAaIPAaBJIECHHOCTH paBoTa, SK3aMeH
BEIIECTB U YmeTn: MCIIOJIB30BATD | P o
MIPOLIECCOB C UX OCHOBHBIE 3aKOHBL | 1 onoumpre
YYaCTHEM C €CTECTBEHHOHAYYHBIX MATepHATE I
I/ICHOJ‘ILSOB&HH?M JUCIUTLIAH ) B YCTHOTO ompoca
COBPEMEHHOM ) npodeccunoHanbHO N (pazzen 5 );
BBIYHCITUTEILHOM NEeSTeNbHOCTH, TMPUMEHSTh
TEXHUKH METOJIbI MaTeMaTUYECKOTO | TUTIOBBIE
aHaJM3a U MOJIEIHPOBAHUS, | TECTOBBIC 3aJaHUS
TEOPETUYECKOTO u | (pa3gen )
AKCIIEPUMEHTATILHOTO OrneHOYHBIE
UCCIIeIOBaHMs; paboTaTh C | MaTepuaibl s
KOMITBIOTEPOM KaK | CaMOCTOSITEbHOMN
CPEICTBOM yIpaBjieHusl | pabOThI (TUIIOBBIE
uH(popmanuen 3aa4uu pa3aen




Baagerb:  cocoOHOCTBIO
HCIIOJIb30BAaTh
UH(POPMALMOHHBIE
TEXHOJOTUHU JUIS PELICHUS
TEXHOJOTHYECKUX 3aJay II0

U3Y4YECHHUIO CBOMCTB BELIECTB

5.);

MMaTepuajoB
OIIK-3.2. 3HaTBh: OCHOBHBIE 3aKOHBI | IPAKTHUYECKOE
Hcnons3yer €CTECTBEHHOHAYYHBIX 3aHATHE,
CTaHAApTHOE JTUCITUTIITUH B | mabopaTtopHas
IIPOrpaMMHOC 1po(eCCUOHATLHON pabora,
obecrieueHue mpu NeSITeTBHOCTH TECTUPOBAHHE,
TIICHUT q

peme 3auna KOHTPOJIbHAS
XUMHUYECKOU YMmerThb: METOIbI

pabota, sK3aMeH
HalpaBJICHHOCTH MaTeMaTUYECKOTO

Tunossie

MOJICIUPOBAHUSA U 170:¢
Alep ApYT OIIEHOYHbIE

CTaHAAPTHBIX MPOTPaAMMHBIX

MPOIYKTOB
CBOMCTB BEIIECTB

npy  aHaIu3e

Baaaersb: cTaTUCTHYECKUMH
METOIaMH 00paboTku
IKCIIEPUMEHTAITLHBIX
JTAHHBIX JUIST aHajan3a
TEXHOJOTHYECKUX
IIPOIIECCOB TIPU
3a1a4
HAIPaBJICHHOCTH

perieHuu
XUMHUYECKOH

MaTepuraIbl I
YCTHOTO OTpoca
(pazmen 5 );

TUTIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OueHouHbIE
MaTepHUaIIbl IS
CaMOCTOSTEIBHOM
paboTHI (TUIIOBBIE
3a71auy paszesn
5.);

OIIK-3.3. [IpoBoauT

UCCIIeI0BAHHS
CBOWCTB BEIIIECTB U
MaTepHaJoB ¢
UCIIO0JIb30BaHUEM
HAYYHOTO
000pyn0BaHUS

3HaTh: OCHOBHBIE
METOJIMKHU aHaJIH3a CBOMCTB
BEIIECTB, 001aCTH
MPUMEHEHHUSI Pa3InYHbIX
METOJIOB.

Ymers: [lonbupats B
3aBUCHMOCTH OT
0COOEHHOCTEH peraeMbIX
3a71a4 METO/IbI
WCCIIEIOBAaHMSI CBOWICTB
BEILECTB

Baagers: HaBbEIKaMHU
IMPOBCACHUA HCCIIeJOBaHUI

MIPAKTHYECKOE
3aHATHE,
nabopaTopHas
paOora,
TECTUPOBaHUE,
KOHTPOJIbHAS
paboTa, dKk3aMeH
Tunossie
OIICHOYHBIE
MaTepUabl IS
YCTHOTO OTIpoca
(pasgen 5 );

THUIIOBBIC




Hay4YHOM 000pYZI0BaHUH IO
U3BECTHOU METOJIUKE

TECTOBBIC 3aJJaHUS
(paznmen 5)
OueHouHbIE
MaTEepHUAaIbI JIsI
CaMOCTOSITEIbHOMN
paboThl (TUIIOBHIE
3aJ1auu paszel
5.);

OIIK-4 Cniocoben
MJIAHUPOBATh
paboTHl XUMUYECKOM
HaIpaBJIEHHOCTH, U
o0pabaTsIBaTh U
WHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3ynbTaThI ¢
WCTIOJIb30BaHUEM
TEOPETUYECKUX
3HaHUHU U
MPaKTUYECKUX
HABBIKOB PELICHUS
MaTeMaTHYeCKUX U
¢buznueckux 3aaa4y

OIIK-4.1. 3HaTh: MAaTeMaTUYECKUN | TPAKTHYECKOE
Hcnons3yer 06a3oBbIe | ammapaT, HEOOXOIUMBIN JIJIsl | 3aHATHE,
3HaHUST B OOJACTH | PEIICHHS nabopatopHast
MaTeMaTHKU U | npodeccHoHaNBHBIX 3a7a4 B | padoTa,
buzuku pu | obnactu XUMUU U | TECTUPOBAHHUE,
MJIAHUPOBAHUU Pa0OT | MaTepUATIOBEICHHUSI, KOHTPOJIbHAS
XUMHUYECKON OCHOBHBIE  TEOpETHYECKHE | paboTa, SK3aMEH
HaIpaBJIEHHOCTH MOJIOKEHUS CMEXHBIX ¢ | TumoBbie
XUMHEHN OILICHOYHBIE
€CTECTBEHHOHAYYHBIX MaTepUabl st
JTUCIUTIAH YCTHOTO OoTpoca
(pazmen 5 );
TUIIOBBIE
Ymerb: pemaTh THUIOBBIE TECTOBBIE 34AHHAA
ydeOHbIe 3a/1aun o (paszen 5)
OCHOBHBIM pasfienaM | 1 pounmie
MaTeMaTHKU B | vatepuans s
€CTECTBEHHOHAYYHBIX CAMOCTOSTEIBEHOI
AUCIHILTHH paboTHI (TUIIOBBIC
3aaun paszen
5);
Baaners: HaBBIKAMU
UCIIOJIb30BaHUS
TEOPETUYECKUX OCHOB
0a30BBIX pas3zienos
MaTeMaTHKU u
€CTECTBEHHOHAYYHBIX
TUCHUIUIMH TIPU PEIIeHUU
KOHKPETHBIX XUMHUYECKUX U
MaTepualoBeIYECKUX 3a/1a4
OIIK-4.2. 3HaTB: TEOPETUUECKUE U | IPAKTHUYECKOE
OO6pabatbiBaeT METOJOJOTUYECKHE OCHOBBI | 3aHATHE,




JaHHBIC C
HCIIOJIE30BAHUEM
CTaHI[apTHLIX
CII0c000B
aHHpOKCI/IMaHI/II/I
YHUCJICHHBIX
XapaKTePUCTUK

CMEKHBIX c XUMUEN
MaTEMATHYECKUX u
€CTECTBEHHOHAYYHBIX

JUCHUIIIIMH W CIocoOBl KX

HCIIOJIB30BaHUA pu
peICcHNN KOHKPCTHBIX
XUMHNYECCKUX n

MaTCpruAJIOBCIYCCKUX 3a1a4

Ymers: OIIPENENATh
HEOOXOIUMOCTE
IMPUBJICYCHUA

JOTIOJTHHUTCIIbHBIX 3HAaHUH W3

CIICaJIbHbIX pasaciioB
MaAaTEMaTUYCCKUX n
€CTCCTBCHHOHAYYHBIX

JTUCHUTUTMH JIISL  PEIIeHUs
npodeccuoHanbHBIX 3ajad,
MPUMCHSITh MOJTy9eHHBIC
TEOPETHUYECKHE 3HAHUA U
MaTeMaTUYeCKui  ammapar
TUTSE CaMOCTOSITEILHOTO
OCBOCHUS CHeIHalIbHBIX
pasnenoB  MaTeMaTUKHd U
€CTECTBEHHOHAYYHBIX

JTUCIUIUIAH, HE0OXO0IUMBIX
B npodeccuoHaNbHOM
NESITeIbHOCTH, MPUMEHSTh
3HaHHUA  MaTeMaTuKu |
€CTECTBEHHOHAYYHBIX

TUCHUIUIMH JUId aHajiu3a u
00paboTKu
XUMHYECKUX

OKCIICPpUMCHTOB

pe3yJIbTaTOB

Baagers: HaBBIKAMHU
HCITOJIb30BaHUS
TEOPETUUECKUX OCHOB
0a30BEBIX pa3zienos
MaTeMaTUKHU H
€CTECTBEHHOHAYYHbBIX
TUCIUIUIMH TIpu oOpaboTke
MaHHBIX XUMHYECKUX

OKCIICPUMCHTOB

nabopaTopHast
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tunossie
OTICHOYHBIE
MaTEPHAIIBI JISI
YCTHOTO Ompoca
(pazmen 5 );

THUTIOBBIC
TECTOBBIC 3aJJaHUS
(paznmen 5)
OrnieHOYHBIE
MaTEPHAITBI JISI
CaMOCTOSITEILHOMN
paboThI (TUHIOBHIE
3a7a9m paszen

5.);




OIIK-4.3.
HNutepnperupyer
pe3ynbTaThl
XUMHYECKUX
HaOII0IeHUH ¢
UCII0JIb30BAaHUEM
(U3NIECKUX 3aKOHOB
U NPEACTaBICHUN

3HATh: OCHOBHBLIE

TCOPCTUYCCKHUC TIOJIOKCHUA

n THUIIOBBIC METO/bI
pelieHus 3a1a4 u3
OTACIBHBIX CIICUAJIbHBIX
pa3nesoB  MaTeMaTWKH U
C€CTCCTBCHHOHAYYHBIX
JAUCHUITIINH

Ymers: IIPOBOJIUTH

KOPPEKTHYIO MOJU(UKALINIO

Moelen u METO UK
00paboTku JAHHBIX
3KCHepI/IMeHTa, HpaBI/IJ'II)HO
OTIpeNesATh o0iacTte
HpI/IMeHI/IMO CTHU

HCIIOJIB3YEMBIX METOJUK

Baagern: HaBBIKAMH
HCIOJIL30BaHUS
B3aMMOCBSI3U
TEOPETHIECCKUX n
METOJOJIOTHYECKHX  OCHOB
CMEXHBIX c XUMHEH
MaTeMaTUYECKHUX n
€CTECTBCHHOHAYYHBIX

JUCHUIIIMH, IIpU PCIICHUH

MIPAKTHYECKOE
3aHATHE,
nabopaTopHast
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tunossie
OTICHOYHBIE
MaTEPHAIBI JISI
YCTHOTO OTpoca
(pazmen 5 );

THUIIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OueHOYHbBIE
MaTepuraIbl I
CaMOCTOSITEIbHOMN
paboTHI (TUTIOBBIC
3aJ1auu paszen
5.);

KOHKPETHOM  XMMHUYECKOMN

WIM  MaTepHaloBeaYecKOi

3a/1a4u
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | IIPAKTHYECKOE
UCII0JIb30BATh Hcnonbzyer UCTOYHUKKA  UHGPOpMAIUU | 3aHATHE,
CYLIECTBYIOLINE coBpemeHnHbIe [T- JUTSL penieHus 3amau | jaboparopHas
MpOrpaMMHBIE TEXHOJIOTHH NMPHU npodeccuonanbHoil  cdepsl | padoTa,
MPOAYKTHI U cbope, aHanmse, JeSTEIbHOCTH, OCHOBBI | TECTUPOBaHHUE,
nH(pOpMaMOHHBIE o06paboTke u UH(GOPMAITMOHHBIX KOHTpPOJIbHAS
0a3bl JAaHHBIX IS IIPEJICTaBICHUN TEXHOJIOTUH, OCHOBHBIE | paboTa, SK3aMeH
peuieHus 3aaa4y uH(bOpMaIUU BO3MOKHOCTH U mpaBuia | Tunossie
npodecCHOHABHON | XUMHUYECKOTO paboThl €O CTaHAAPTHBIMHU | OIEHOYHBIE
JESATEIBHOCTH C npoduis MpOrpaMMHBIMU Marepuaibl s

Y4ETOM OCHOBHBIX
TpeOoBaHU
MH(OPMALMOHHOM

OPOAYKTaMHU TIPU PEUICHUH
npodeccroHaNbHBIX 3a7a4

YCTHOI'O OoIIpoca
(pasgen 5 );

THUIIOBBIC




0€e30MacCHOCTH

Ymers: IIPOBOJIUTH

IIEPBUYHBIN IIOUCK
UHGOpMALUU ISl PEIICHUS
npoeCCHOHATIBHBIX 3a/ad,
IPUMEHSTh CTaH/apTHOE
IpOrpaMMHOE OOecreueHue
IOpU PEIICHHH XUMHYECKHX
" MaTepHaAIOBETIECKUX

3aaad, nmpu IIOATOTOBKE

HAyYHBIX MyONUKAlUHd |
JIOKJIa/I0B

Baaners: HaBBbIKaMH
paboTel ¢ Hay4yHBIMH U
00pa3zoBaTeIbHBIMU
MopTajgaMu, 0a30BBIMU
HaBBIKaMU MIPUMECHCHHUS
CTaH/IAPTHOTO
POrPaMMHOTO
obOecnieueHust TUTS
00paboTku pe3yIbTaToOB
HCCIIEI0OBAaHNUN u
MpeJICTaBICHUS ux

HAyYHOMY COOOILIECTBY

TECTOBBIC 3aJJaHUS
(paznmen 5)
OueHouHbIe
MaTEpHUAIbI JIsI
CaMOCTOSITEIbHOMN
paboTh!l (TUIIOBHIE
3aJ1auu paszelt
5.);

OIIK-5.2.
CoOmrogaeT HOpMBI
nH(}OpMaITMOHHOM
0€e30I1aCHOCTH B
npodeccuoHaIbHOM
JEATEILHOCTH

3HaTh: METOI0JIOT U0
Hay4YHOU u

TEXHUYECKON uHbOopMaun

IIOUCKa

B cern UHrepHer u
CIICIHATN3UPOBAHHBIX
0azaXx [JaHHBIX OCHOBHBIC
HPUEMBI padoThI co
CIICIHATN3UPOBAHHBIM
POTrPaMMHBIM
obecrnieueHHEM npu
IPOBEJICHUN TEOPETUIECKUX
pacyeToB U 0OpaboTke
IKCTIEPUMEHTAIBHBIX
JaHHBIX

YMerb: IPOBOIUTH IIOUCK
HAay4HOM U TEXHUYECKOH

MPAKTHYECKOE
3aHATHE,
nabopaTopHas
pabora,
TEeCTUPOBaHUE,
KOHTPOJIbHAS
pabora, SK3aMeH
Tunossie
OIICHOYHbIE
MaTepUabl IS
YCTHOTO OTpoca
(pazmen 5 );

THUIOBBIC
TECTOBBIC 3a/IaHUS
(paznmen 5)
O1eHOYHEIE
MaTepUabl IS




uHpOpMaun c
UCTIOJIb30BAaHUEM OOIIUX H
CHeMaTU3UPOBAHHBIX — 0a3
JTAHHBIX

IMPUMCHATH
CHeIHATH3UPOBAHHOE
IpOrpaMMHOE OOecreueHue
npu IMPOBCACHNU
TEOPETHUYECKUX PACUETOB U
00paboTke
OKCIICPUMCHTAJIBHBIX
JaHHBIX

UCTIOJIb30BATh
CTHeHaTH3UPOBAHHOE
IporpaMMHoOe oOecreueHne
pH IIpeCTaBICHUN
pe3yJIbTaToOB paboTsl
poeCCHOHATHPHOMY
COOOIIECTBY

Baagern: HaBBIKaMH
MPUMCHCHHUS
CICIUATM3UPOBAHHOTO
IIPOrPaMMHOTO
obOecreueHus U 0a3 HAaHHBIX
pH pelICHHH 3a7a4
poeCCHOHAIBHON  Cepbl
JIEATEIBHOCTH

CaMOCTOSITEIIbHOU
paboThl (TUIIOBBIE
3a/1a4u paszen
5.);

MPAKTHYECKOE
3aHATHE,
nabopaTopHas
paOora,
TECTUPOBAHUE,
KOHTPOJIbHAS
paboTa, sK3aMeH
Tunossie
OIICHOYHBIE
MaTepHabl IS
YCTHOTO OIpoca
(pasgen 5 );




THUIIOBBIC
TECTOBBIC 3aJJaHUS
(paznmen 5)
OueHouHbIe
MaTEPHAIIBI JISI
CaMOCTOSITEIIbHON
paboThl (TUIIOBHIE
3aJlaud pa3zelt

5.);

OIIK-6 Cniocoben
IIPEACTaBIIATh
pe3yJbTaThl CBOEH
paboThI B YCTHOU U
MUCbMEHHOU opme
B COOTBETCTBUU C
HOPMaMH 1
IIpaBUJIAMH,
IIPUHATBEIMU B
poheCcCuOHATBHOM
coo01ecTBe

OIIK-6.1.
[Ipencrasnsier

pe3ynbTaThl paboTHI B

BHUOC
cTaHIapTHOU dopme

OTYECTAa 110

3HaTh: HOPMBI

COBPEMEHHOTO pyccKoro
JUTEPATypHOTO A3bIKA,
OCHOBHBIE TOJIOKEHHUS
(GyHKIMOHAIBHOM
CTHJINCTUKH, MpaBuJIa

MMOATOTOBKH PEUYH

Ymers: aHAJIM3UPOBATh
peub B
acreKxTe,
nH(pOpPMaTHBHO-
CIIPABOYHOM  JIUTEPATYPOid,
OpraHU30BBIBATD
peueByro JEeSITeNIbHOCTh
aJIeKBaTHO CUTYaIUsIM
OOLIEHUST B COOTBETCTBUU C

JUTEePATYPHO HOPMOM

HOpPMAaTUBHOM
ITOJIB30BaThCA

CBOIO

Baaners: HaBbIKAMU
MPOAYLIUPOBAHUS B
COOTBETCTBUU c
JIUTEPaTypHOI HOPMOI
TOYHOM, JIOTUYHOM,
BBIPA3UTEIbHON  peun B
YCTHOM M  NIUCBMEHHOMN
dopmax npu
CaMOCTOSITEIbHOM PELIEHUN
KOHKPETHOU

KOMMYHHKaTHBHOﬁ 3aJa4u

MIPAKTHYECKOE
3aHATHE,
nabopaTopHast
pabora,
TECTUPOBAHNE,
KOHTPOJIbHAS
pabora, SK3aMeH
Tunossie
OIICHOYHbIE
MaTepUabl s
YCTHOTO OoTpoca
(pazmen 5 );

TUIIOBBIE
TECTOBbBIE 3aJaHUS
(paznmen 5)
OueHouHbIE
MaTepUabl s
CaMOCTOSITEIbHON
paboTHI (TUIIOBBIC
3aaun paszen
5.);

OIIK-6-2.
[Ipencrasnser
UH(pOpMAIIHIO
XMUMHUYECKOTO

3HaTh: o0m1yto
XapaKTePUCTUKY MpoIiiecca
cbopa, nmepenaym,
00pabOTKU U HAKOTLIICHUS

MPAaKTUYECKOe
3aHsATHE,
nabopaTopHas
pabora,




COJICpKAHUSA C UH(OPMALINK; - TEXHOJIOTHH | TECTUPOBAHUE,
y4eToM TpeOOBaHUN | 06pabOTKM TEKCTOBOM U KOHTPOJIbHAs
6ubnrorpadguyeckoil | rpaguueckoii nadopmarmu; | paboTa, FK3aMeH
KyJIbTYyphI - OCHOBBI HH(OpPMaIMOHHOH | THmosbIe
0€30MacHOCTH. OLICHOYHbIE
MaTepHaIIbl IS
Ymern: paborats B YCTHOTO OTpoca
Ka4eCTBE TOJIb30BATEIIS (pasmen 5);
NIEPCOHAIBHOTO
KOMIIBIOTEPA, UCTIOIb30BaTh | TUTIOBBIE
BHEIIHNE HOCUTEIH TECTOBBIC 33JJaHUS
uHpopmaruu st oOMeHa (paznmen 5)
JTAHHBIMHA MEXTY OrneHoYHbIe
MaIllliHAMH, CO3/1aBaTh MaTepHaITbl IS
pe3epBHBIE KOMTUH, QPXUBBI | CAMOCTOSTEIIEHON
JAHHBIX U MIPOTPaMM, paboThI (TUIIOBHIE
paboTaTh C MPOrPpaMMHBIMH | 33/1a49H pa3ie
cpencTBamMu 00IIero 5.);
Ha3Ha4yeHusl; - paboTaThb B
JIOKAJBHBIX U TII00ATBHBIX
cerax OBM. - npuMeHsITh
CTaHJApPTHBIE TIPOTPAMMHBIC
CpeZCTBa MOJyYCHUS,
XpaHEeHHS U TIEpEepadOTKH
nHpopMaIuu.
BuiiajeTn: HaBbIKaMU
NPUMEHEHHS CTaHJAPTHBIX
POTPaMMHBIX CPEJICTB B
obnactu nHOOPMAITMOHHON
0e30MacHOCTH
OIIK-6.3. 3HaTh: KyJbTYpOH | IPAKTHUYECKOE
IIpencrasnser MBILJIEHUS, - IIpUEMaMu | 3aHSATHE,
pesynbTaThl paboTEl B | peenus KOHCTPYKTHBHOTO | JJabopaTopHas
BUJIC TC3UCOB auanora; -  MeToJaMH | paboTa,
JIOKIAJIA Ha PYCCKOM | Go6menns  nu(opMariim; | TecTHpOBaHHeE,
1 AHTTACKOM ABBIRG |y ny) JrenoBoro  o6ienus KOHTPOJIbHAS
B COOTBETCTBHUH C
HOpMAMH 1 (my0nuuHBIE BBICTYIUIEHHUS, | paboTa, SK3aMeH
MpaBHIaMH, IIEperoBopel,  MpoBeneHHe | TUnoBkle
IPUHSTHIME B COBELIaHUH, JIeTIOBast | OLICHOYHBIE
XUMHAYECKOM MEepenucKka,  DIEKTPOHHBIE | MaTepuaibl s
cooOriecTBe KOMMYHHMKAallUM) W HUX | YCTHOTO OoIpoca
0COOCHHOCTH (pazmen 5 );
YMmerb: OCYILECTBIISATh | TUTIOBBIE

IMMOCTAHOBKY ueﬂeﬁ; - BECTHU

TCCTOBBIC 3aJaHUA




KOHCTPYKTUBHBIN JUAJIOr U
OTCTamBaTb  COOCTBEHHOE
MHEHHUE; ONIPENENATh BUJ
JIeIOBOrO  OOLIeHHus B
YIPABJIEHYECKOW CUTyalluu

Baaners: KYJIbTYpOi1
MBILIUICHHS, -
COBPEMEHHBIMU
KOMMYHHUKAIIHOHHBIMHU
TEXHOJIOTHSIMHU, CII0OCO0aMU
BbIOOpa BHAA  JI€JIOBOTO
OOILIEeHNUS B YIIPABJIEHYECKOM
CUTYaluu

(paznmen 5)
OueHouHbIe
MaTEpHUAIbI JISI
CaMOCTOSITENIBHOMN
paboThl (TUIIOBHIE
3aJ1auu pa3zelt
5.);

MPAKTUYECKOE
3aHATHE,
naboparopHast
pabora,
TECTUPOBAHNE,
KOHTPOJIbHAS
paboTa, SK3aMeH
Tumnoseie
OIICHOYHbIE
MaTepUabl s
YCTHOTO OTpoca
(pazmen 5 );

TUIIOBBIE
TECTOBbBIC 3aJaHUS
(paznmen 5)
OueHouHbIE
MaTepUabl s
CaMOCTOSITEIbHOMN
paboThI (TUIIOBBIC
3aaun pa3zen
5.,

Pesynoma
mol
00yuenusn

(komnemen

OcHoeénble nokazamenu OUEHKU

pe3yibmamog ooyuenus

Buo ouenounozo mamepuana,
obecneuusaroujue
dopmuposanue komnemenyuii




uuu)

OIIK-1.
Cnocoben
aHAIIM3UPOB
aThb U
HWHTEPIIPET
HUpOBATh
pe3yIbTaThI
XUMHYECKU
X
IKCIIEPUME
HTOB,
HaOJIIOJICHU
nn
U3MEpEeHU N

3HaTh:

-MCTObL ITaHUPOBAHUA OKCIICPUMCHTA,

MIOCTPOEHUSI MOJIeNIEN U3ydaeMbIX 0ObEKTOB

-MCTO/JAbl CUCTEMATU3allluU U aHaJIn3a pE3yJIbTaTOB

XUMHUYECKOTO  JKCIEpPUMEHTa,  HAOJIOJCHHM,

U3MEpPEHUHN, a TakkKe pe3yabTaToB pacyera

CBOICTB BEILIECTB U MAaTEPHUAJIOB.

MPAKTHYECKOE 3aHATHE,
naboparopnas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAaA
paboTa, 3K3aMeH
Tumoseie OLCHOYHBIC MaTCpHaJIbI
JUTsl yCTHOTO ompoca (pasaen S );

TUITIOBBIC TCCTOBLIC 3aJaHUS
(pazmen 5)

YMmers:

-TUTAHUPOBATH IKCIIEPIMEHT Ha OCHOBE aHAIIN3a
JUTCPATYPHBIX JaHHBIX, aHAJIU3UPOBATh U
000011aTh pe3yIbTaThl SKCIIEPUMEHTA,

(hopMyIHpPOBaThH BHIBOIBI

-UHTEPIPETUPOBATH PE3YIbTATH COOCTBEHHBIX
AKCIIEPUMEHTOB U PACYETHO-TEOPETUUECKHUX
paboT C UCMOIB30BAHUEM TEOPETHUYECKUX OCHOB
TPaIULIMOHHBIX U HOBBIX Pa3/IeJIOB XUMUU

OHGHO‘IHI)IG MaTepuaibl I
CaMOCTOSITEIbHON pabOThI
(TUTIOBBIE 3a/1a4M pa3fen S.);

Bomnpocs! k kosokBuymam 1.2.3 u
10 TeMaM KOJIMYECTBEHHOTO
aHanusa

TUTIOBBIE OLICHOYHBIE MaTepHaIIbl K
caMOIIpoBepKe(pazoen 3.)

Bnaners:

-HaBBIKAMH IUIAHUPOBAHUs, 000OIICHUS
pe3yJIbTaTOB

aHaJIM3a JIMTCPpaTypHBIX JaHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIBHBIX U PaCYCTHO- TCOPETHUICCKUX
pa60T XUMHYECKOH HaITpaBJICHHOCTH




OIIK-2.
Cnocoben
MIPOBOJIUTH C
COOJIIOICHUEM
HOPM TEXHUKH
0e30MmacHOCTH
XUMHUYECKHUHU
AKCIICPUMECHT,
BKJIIOYAst
CHUHTE3,
aHajus,
W3yYCHUE
CTPYKTYPBI U
CBOICTB
BEIIECTB U
MaTepHasoB,
HCCIIEIOBAHUE
MIPOIIECCOB C
UX y4acTHEM

3HATH:

-OCHOBHBIC IIpaBWjia IMPOBCACHHUA XHUMHUYCCKOTO
HKCIIEPUMEHTa C COOJIOZIEHHEM HOPM TEXHUKHU
0e30I1aCHOCTH,

N3y4YEHUE CTPYKTYphI
MaTepHalOB, HCCICNOBAaHUE IPOLECCOB C HX

BKJIIOYas  CHHTE3,  aHaJIN3,

U CBOWCTB BELIECTB U

y4acThueM
YMern:

-CUHTE3UPOBATH BEIIECTBA U MaTepUasIbl pa3HON
TIPUPOJIBI C UCTIOTB30BAHIEM UMEIOIIUXCS
METOJIUK,

-IIPOTHO3UPOBATh PA3BUTHE U OLICHKY aBAPUMHBIX
CUTYallli C O3ULIMI METOJO0JIOTUU PUCKA.

Buaaners:

-METOJJaMH IMPOBCACHNA CTAaHAAPTHBLIX OIICpalnu
oI ONpCACIICHHUA XHUMHYECKOTO U (1)330B01"O
COCTaBa BCIICCTB U MAaTCPHUAJIOB HA NX OCHOBC.

MIPaKTUYECKOE 3aHSTHE,
nabopartopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS
pabora, sK3aMeH

TunoBbie OLIEHOYHBIE
MaTtepuabl JUisl YCTHOTO Ompoca
(pazzen 5 );

THUIIOBBIC TECTOBBIC 3alaHUA
(pazmen 5)

OHGHOLIHI)IG MaTcepHraJibl AJ1d
CaMOCTOSITEIbHON pabOThI
(TUTNIOBBIE 3aa4uu pa3en S.);

Bompocsl k kosuokBuymam 1.2.3
¥ TI0 TeMaM KOJIMYECTBEHHOTO
aHam3a

TUTIOBBIE OTICHOYHBIC
MaTepHalbl K
caMOIIpoBepKe(pazden 3.)




OIIK-3.
Cnocoben
MIPUMCHSITh
pacdeTHo-
TEOpeTHYeC
KHeE
METOIbI
JULST
W3YYCHUS
CBOICTB
BEIIECTB U
MIPOIIECCOB
¢ UX
ydacThueM ¢
HCII0JIB30Ba
HHEM
COBPEMEHH
on
BBIYUCIIATE
JIHOM
TEXHUKHU

3HATH:

- TEOPETUYECKUE U MOJYIMIUPUIECKUE MOAECIIN
IIpU PELICHUHU 3a/1a4 XUMUYECKON
HaIlpaBJIEHHOCTH

YMmerh:

-MCI0JIb30BaTh CTAHJAPTHOE IIPOTrPAMMHOE
o0ecrieyeHre Py PEIICHNH 33/1a4 XUMHYECKOU
HaIpaBJIEHHOCTH

Biaanern:

-OCHOBHBIMHU MECTOdaMHU peHICHI/ISI 3a1a4
XHUMHYECKOH HAPaBICHHOCTH C HCIIOJIb30BAHHEM
CHEIMATM3HPOBAHHOTO TTPOTPAMMHOTO
oOecrieyeHus

OIIK-4.
Crniocoben
TUTAHUPOBA
Th pabOTHI
XUMUYECKO
i
HaIpaBJIcH
HOCTH,
00pabaThIB
aTh U
HUHTEPIIPET
HUpOBaTh
MOJTy4EHHBI
e
pe3yIbTaThl
C
HCIOJIb30Ba
HUEM

3HATE:

-CIIOCOOBI HHTCPIIpCTAINH

XUMHNYCCKHX Ha6J'IIo,I[eHPII>i C HCIIOJIB30BAaHUEM

pe3yabTaToOB

(1)I/ISI/I‘IeCKI/IX 3aKOHOB U Hpe,I[CTaBJ'IeHI/Iﬁ

NPaKTUYECKOE 3aHSATHE,
nabopaTopHas pabora,
TECTHUPOBAHUE, KOHTPOJIbHAS
pabora, sK3amMeH

TunoBsIe OLIEHOYHBIE MAaTEPUAITBI
JUIsL YCTHOTO ompoca (pazoen 5 ),

TUIIOBBIC TECTOBBIC 3aaHUS
(pazmen 5.)

OrieHOUHBIE MaTepHAITbI IS
CaMOCTOSITENBHOMN pabOTHI
(TUMIOBBIE 3a/1a4M pa3JeNn S.

TUIIOBBIE OIICHOYHBIE MaTepHalbl K
CaMOCTOATENbHOM paboTe(pazoen
5.)




TEOpeTHIEC
KUX 3HAHHUH
u
MPaKTUYECK
HUX HaBBIKOB
perieHus
MaTeMaTH4
€CKUX U
busznuecku
X 3aJ1a4

YMmerh:

-o0pabaTeiBaTh JaHHBIE C  HCIOJB30BAHUEM
CTaHJIAPTHBIX croco0oB anmpoOKCUMAIHH
YHCJICHHBIX XapaKTEPUCTUK

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAaA

pabora, sK3aMeH
Tumosrie OLCHOYHBIC MaTCPUAJIbI
JUTsl yCTHOTO ompoca (pazoen 5);

TUIIOBBIE TECTOBbIE 3a/laHus
(pazmen 5)

OHGHO‘IHBIG MaTcpHralibl JIIsA
CaMOCTOSITEIbHOU pabdoTsl

(TUTNIOBBIE 3a/1aUM pa3fen 5);

npUMepHble  TeMbl  pedepaTos
(pazgen 5);

TUITIOBBIC OICHOYHBIC MaTCPUAJIbl K

Buaanern:

-0a30BBIMH 3HAHUAMHU B OOJACTA MATEMATHUKU U
(Y3UKA TIpY TJIAHUPOBAHUHM PAabOT XUMHUYECKOU
HaIPaBJICHHOCTH

IMPAKTUYICCKOC 3aHATUC,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

paboTa, SK3aMeH
TumoBele OIIEHOYHBIE MaTEpHAaIbI
JUTsl yCTHOTO ompoca (pazoen 5);

THIIOBBIC TECTOBBIC 3aJJaHusg

(pazmen 5)
OneHoYHbIE ~ MaTepuaibl  JUIS
CaMOCTOSTEITBHOM paboThI

(TUTIIOBBIC 3a/1aUU pa3zen S);

IpUMEpHbIE  TeMbI  pedepaToB
(pasmen 5);

THUITIOBBIC OLICHOYHBIC MAaTCPUAJIbI K




OIIK-6.
Crniocoben
MIPEICTaBIS
Th
pe3yIbTaThI
CBOEH
paboThI B
YCTHOU U
MMUCbMEHHO
it popme B
COOTBETCTB
WU C
HOpPMaMH U
MIPaBUIIAMH,
MPUHATHIMHA
B
npodeccro
HaJIBbHOM
co00IIIeCTB
e

3HATD:

-CrOcOObI MPeACTaBICHUS PE3YIbTaTOB PaOOTHI B
BUJIC dbopme B
IIpaBUJIAMH,

OoT4eTa IO CTAaHJAPTHOU

COOTBCTCTBHUH C HOpMaMH n

MPUHATBIMU B IPO(ECCHOHATBHOM COOOIIECTBE

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAA

pabora, sK3aMeH
Tumnoseie OLCHOYHBIC MAaTCPUAJIbI
JUTsl yCTHOTO ompoca (pazoen 5);

TUIIOBBIE TECTOBbIE 3a/laHus
(pazmen 5)

OHGHO‘IHBIG MaTcpHralibl JIIsL
CaMOCTOSITEIIbHOU paboThl

(TUTMIOBBIE 3a/1aUU pa3fen 5);

[IPUMEPHBIE
(pazmen 5);

TeMbl  pedeparoB

TUITIOBBIC OICHOYHBIC MaTCPUaAJIbl K

YMerTh:

-IIPEJICTAaBIIATh pe3yNbTaThl pPabOTBl B  BHJIE
TE€3UCOB  JOKJIaJa Ha pPYCCKOM  S3BIKE B
COOTBETCTBMH C HOpPMaMd U  IIPaBUIAMH,

NPUHATBIMU B XUMHYCECKOM COO6H.ICCTB€

NPaKTUYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

paboTa, sKk3aMeH
TunoBele OLIEHOYHBIE MaTepUaIbl
JUIsL yCTHOTO ofpoca (pazden 5);

THUIIOBBIE TECTOBBIC 3aJIaHus
(pazmen 5)

OneHOYHbIC ~ MaTepuanbl  JIs
CaMOCTOSTEIBHOM paboThI

(TUTIOBBIE 3a/1a4M pazjien S);

IMPUMCPHELIC TCMBI

(pasnen 5);

pedeparos




TUIIOBBIC OLICHOYHBIC MATCPHAJIbI K
sK3aMeHy (pazoen J)

Baanern: IIPaKTUYECKOE 3aHATHE,
nabopaTopHas pabora,
-HaBbIKaMMU TIPC3CHTAIUU 110 TEMC pa6OTLI B TECTUPOBAHUE, KOHTpPOJbHAasA

YCTHOW M MUCBMEHHOW (JOpME B COOTBETCTBUHU C | pabOTa, IK3aMEH

HOpMaMM ¥  IIpaBWIaMH, [PUHATBIMH B TunoBbie OLEHOYHbIC MAaTCPHAIIbI

po(ecCHOHATEHOM COOOIIECTBE JULsL yCTHOTO ompoca (pasoer 3);

TUIIOBBIE TECTOBbIE 3a/laHus
(paznmen 5)

OHGHO‘IHI)IG MaTepuraibl JIIsL
CaMOCTOSITEIIbHOU paboTsl

(TUTNIOBBIE 3a/1aUM pa3fen S);

npuUMepHble  TeMbl  pedepaTos
(pazmen 5);

TUIIOBBIC OICHOYHBIC MaTCPUaJIbl K
9K3aMEHY

7. Y4eOHO-MeTOANYECKOe U MH(POPMALIMOHHOE o0ecniedeHue JUCUMIIIMHBI (MOTYJISA)

7.1. Ocnoenasa numepamypa

1. OcnoBel ananutndeckor xumuu (nox pen. FO.A. 3onotosa). Kuural.O6mme Bonpocsl.
MeTOIbl pazaesneHus.- M.: Beicmi. mik.,. 2012.- 383,

2. OcHoBbl ananuTnueckor xumuu (rnof pex. FO.A. 3onorosa). Kuura 2. MeToibl
XHUMHYECKoro ananusa.- M.: Beicm. mk.,. 2012.- 461 c.

3. OcHOBHI aHaIUTHYECKON XuMuH. [IpakTdeckoe pykoBoicTBO. KomiekTuB aBTOpOB. /
ITox pen. FO.A. 3onmoTtoBa. M.: Beicui. mik., 2001. 463c.

4. BacunbeB B.I1. Ananutnueckas xumusi. Kaura 1. Tutpumerpudeckue u
rpaBuMeTpuUecKre Metoasl ananuza. M.: [Ipoda. 2005. 369 c.

5. BacuinnweB B.I1. Ananutnueckast xumusa. Kanra 2. ®U3nko-XxUMHUYECKHUE METOIBI
anamusa. M.: JIpoda, 2005. 384 c.

6. Xuxanuna T.U., Hukutnna H.I'. Ananutndeckas xumusd. N3a.-so FOpait 3-e uznanue .
2012.

7. AHanutudeckast XuMmus U GU3NKO-XUMHUYECKUE METO/IbI aHaK3a B 2-X TOMax MO/ pe/l.
npodeccopa Umenko A.JL.T.1. M:Akanemus. 2012

8. AHanmuTHYecKasi XUMUS U PU3HKO-XUMUUYECKUE METObl aHAJIN3a B 2-X TOMAaX MO Pel.
npodeccopa Umenko A.JI.T.2. M:Akanemus. 2012




9 .AnanuTtnueckas xumus. [IpoGiemsbl 1 MOAX0BI B 2-X TOMaxX . IEPEBOJ] C AHTJIMHCKOTO
noj penakuuen akaaemuka 3omnorosa FO.A., 1.1,M.: Mup, Act. 2004.608 c.

10. Ananutnueckas xumus. [Ipo6iemsl U TOAX0bI B 2-X TOMaX . NEPEBOJI ¢ AHIVIMUCKOTO
noj penakuuen akagemuka 3omnorosa FO.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutnueckast xumust. DU3MKO-XUMHUYECKUE U (PU3HUECKHE METObI aHATIU3a
[DnexTponHbIii pecypc] : yueoHoe nocodue / H. 1. Moguan, T. C. ['opGyHosa, U. 1.
EBrenbeBa, P. I'. PomanoBa. — DnekTpoH. TekcToBbIe JaHHble. — Ka3zanb : Kazancknii
HAIIMOHAJbHBIA UCCIE0BATEIILCKUN TEXHOJIOTMYECKUN yHuBepcureT, 2013. — 236 ¢c. —
978-5-7882-1454-2. — Pexxum noctyna: http://www.iprbookshop.ru/62058.html

12. Xapuronos F0.4., Ananutuyeckas xumus. Ananutuka 1. OOiue TeopeTuueckue
ocHoOBBI. KauecTBeHHBIN aHan3 [DneKTpoHHbIN pecypc] / Xaputonos FO.4. - M. :
I'DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970429341.html

13. Xapuronos [0.4., Ananutnyeckas xumusi. KauectBeHHblid ananus. Tutpumerpus.
COopHuK yrpaxxHeHuM [DnekTpoHHbIN pecypce] : yuebnoe mocooue / FO.5. XaputoHos,
J.H. JI)xabapos - M. : [DOTAP-Menaua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970432723 . html

7.2. /lononnumenvuasa aumepamypa

1. OrTro M. CoBpeMeHHbIE METOIbl AHATUTUYECKON XUMUHU ( B 2-X ToMax). M.:
Texnochepa, 2003. 416 c.

2. Kynue VY., llIsear I'. OCHOBBI KaU€CTBEHHOTO U KOJIMYECTBEHHOTO aHanu3a. M.: Mup,
2097, 424 c.

3. ©@putn dx., enk I'. KonnuecTtBennsiit ananus. M.: Mup, 2078, 557 c.

4. ITukkepunr Y.®. CoBpeMeHHas aHanuTuueckas xumus. M: Xumus, 2077, 558c.

5. ITerepc M., Xatiec [Ix., Xudtoe I'. Xumudeckoe pa3aeicHue U U3MepeHne: TeoOpus 1
MpaKkTUKa aHAIUTUYECKON xumuu. B 2-x kH. M: Xumus, 2078.

6. Jlalitunen I'.A., Xappuc B.E. Xumnueckuii ananus. 2-e uzan., M.: Xumus, 2079, 624 c.
7. l'ynaaunkuii A. Peakiiuu KUCIOT 1 OCHOBaHUM B aHATUTUYECKOU Xumuu. M.: Mup,
2075, 239 c.

8. Nepdbdens K. CrarucTtuka B aHanmuTr4eckor xumMun. M.: Mup, 2094, 268 c.

9. Uepnosspsni M.C. u ap. CucremMaTH4ecKre U CiydailHble MOrPEIIHOCTH XUMUUYECKOTO
aHanm3a.. YueOHoe mocobwue s By3os/ - M.: UKL "Axkanemkraura ", 2004.- 157 c.

10. Xombuoexep 3. u ap. OpraHuveckue peareHThl B HeOpraHudeckoM ananuse. M.: Mup,
2079, 752 c.

11. http://www.consultant.ru/

12. http://www.garant.ru/

7.3. Illepuoouueckue uzoanusn
1. XKypnan aHanuTHYECKOW XUMUU


http://www.consultant.ru/
http://www.garant.ru/

2. Kypnan oO1ieit xuMuu

3. XKypHan HEOpraHNYECKONXUMUU

7.4. Humepnem — pecypcwl

HpI/I HU3YyUYCHUHN NJUCHUIIINHBI «AHaIUTHYECKASA XUMUS) O6y‘laIOH_II/IeC$I

obOecrieueHbl TOCTYNOM (YIaJICHHBIN JOCTYI) K 3JeKTPOHHBIM HH(POPMALHUOHHBIM PECYPCAM:

Neni/m | HaumeHnoBan Kpartkas Axpec caiita HaumeHnoBanue | YCJI0OBHA J0CTYyNA
ue XapaKTepucT OopraHu3alnuu-
3J1eKTPOHHOTO HKa BJIa/IeJIBIIA;
pecypca PEKBU3UTHI
JI0rOBOpa
1. 9B/ PI'b OnexTpoHHble | http:/www.diss.rs OI'BY ABTOPHU30BaHHBIN
BEpPCHUHU Lru «Poccwiickas JOCTYT U3
885898 nomnHsI rocy/apCTBeHHasI oubnuorexu
X O6ubIroTEKAa»
TEKCTOB JTUCCE (PT'B) (k. 112-113)
prauuii u
aBTopedeparo
LRk q’?HHav JloroBop
Poceniickoid Ne095/04/0011
rOCyJapCTBEHH
oif ot 05.02.2022 1.
O6ubIHOTEKH
2. «Web of ABropuretHas | http://www.isikno Kommnanus Hoctym o IP-
Science» [IOJIATEMATHIYE wledge.com/ Thomson Reuters aapecam KbI'Y
(WOS) cKas
pedepaTHBHO- Cyﬁ.ljnuensnorm
oubmmorpaduy bIM 10TOBOP
ceKadi 1 NoeWoS/558 ot
HayKOMETpHHC 02.04.2018 .
ckas 6a3za
JIAHHBIX, B
KOTOPOH
UHAECKCHPYIOTC
st okoJio 12,5
TBIC. )KypHAJIO
B
3. Sciverse PedeparuBnas W3natenbcTBO Hoctym no IP-
Scopusuznare | u «Elsevier. Hayka anpecam KbI'Y
JbCTBA aHAJIUTUYeCKa hitp://ww.scopu U TEXHOJIOTUM»
«Onb3eBup. | g 6a3za s.com

KoHTpakT



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://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

Hayka n
TEXHOJIOT UM

JIAHHBIX,
coaeprkaras

21.000
peleH3upyeMbl
X JKYpPHAJIOB;
100.000 xHur;
370 KHU>KHBIN
cepui
(mpomomKaroly
UXCst
W3IaH);

6,8
MJTH. JOKJIa/I0B
U3 TPY/IOB
KOH(pepeHI it

Ne7E/223 ot
01.02.2022 1.

Hayuynas
3JIEKTPOHHAsA

onoIuoTEeKA
(HOBb PO®N)

DJIEKTpOHHAS
OoubmmoTeKa
HayYHBIX
MyOJTUKAIHi -
MOJTHOTEKCTOB
bI€ BEpCUU
oxouo 4000
HMHOCTpPaHHBIX
u 3900
OTEUYECTBEHHBI
X Hay4HbIX
KYpHAJIOB,
pedepaTsl
MyOJIUKAIMi
20 ThICSY
KYpHAJIOB, a
TaKkKe
onucanud 1,5
MJTH.
3apyOeKHBIX U
POCCHUIMCKUX
JCCepTaLU.

2800
POCCUNCKUX
KYPHAJIOB Ha
0E3BO3ME3THO
1 OCHOBE

http://elibrary.ru

000 «HOBb»

[TonnsIid foCcTYn

Ba3zaganunixS
ciencelndex

Hanuonanbuas
nH(pOpMAIMOH
HO-

http://elibrary.ru

000 «HDOb»

JIn1eH3MOHHBIN

ABTOpPU30BaHHBIH
JOCTYII.



http://elibrary.ru/
http://elibrary.ru/

(PUHII)

aHAIUTHYCCKA
s CHCTEMa,
AKKYMYJIUPYIO
mias 6ojee 6
MHJIMOHOB
MyOTUKaIit
POCCHICKHX
aBTOPOB, a
TaKXKe
nH(popMaLHIo
00 ux
IIUTHPOBAHUHT
u3 6oxaee 4500
POCCHICKHX
KYpPHAIIOB.

JIOTOBOP

SciencelndexNeSI
0-741/2022

15.03.2022 1.

ITo3Bouser
JIOTIOJIHSATH U
YTOUHSITH CBEJCHUS
0 MyOJIMKAIUAX
yueHbIx KBI'Y,
MMEIOIINXCSA B
PUHI]

IBbC«Koncya
bTAHT
CTYACHTa»

13800
HU3JaHUM 110
BCEM 00JIacTsIM
3HaHUH,
BKJIIOYaeT 00
ee uem 12000
y4eOHUKOB U
y4eOHBIX
ocoouit g
BO u CIIO,
864
HaMMEHOBaHUHN
JKYPHAJIOB U
917
MOHOTpapui.

http://www.studm
edlib.ru

http://www.medc
ollegelib.ru

000
«ITonuTexpecypc
»

(r.Mockga)

Horosop
Ne138CJ1/01-
2022

Ot 13.02.2022 r.

[TonnsIid JOoCTYD
(peructparus o 1P-
aapecam KBI'Y)

9BC «Jlanb»

DIEeKTPOHHBIEB
€pCcUU KHUT
BEYIINX
U3JIATENILCTB
yueOHOU U
Hay4HOH
JAUTEpATypHI (B
TOM YHCJIe
YHHUBEPCUTETC
KHX
W31aTeIbCTB),
TaK U
JJIEKTPOHHBIE
BEpCUU

https://e.lanbook.
com/

000 «3bC
JIAHb» (r.
CaHkr-
[TeTepOypr)

Jorosop
Ne3E/223

ot 01.02.2022 r.

[Tonnslid focTyn
(peructparus o IP-
aapecam KbI'Y)



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

MIEPUOIUYECKHU
X M3JaHUM 110
pa3IMYHBIM
o0macTsIM
3HAHHH.

HanuonananHa
a1
3JIEKTPOHHAasI
ono0JIMOTEKA
PI'b

O0beTMHEHHBI
i
3JIEKTPOHHBIN
KaTajuor
dhou0B
POCCHICKHX
OuOINOTEK,
coaepKaIun
4 331 542
AEKTPOHHBIX
JIOKYMEHTOB
00pazoBaTebH
oTo U
Hay4qHOTO
Xapakrepa 1o
pa3TUYHBIM
OTpacisiMm
3HaHUU

https://H36.pd

dI'BY
«Poccuiickas

rOCyapCTBEHHAs

ouodIImoTeKay»

Hoctyn ¢
AJIEKTPOHHOTO
YUTAJILHOIO 3aj1a
ouobimotexu KbI'Y

IbC
«AllTuIpoyk
Co»

107831
nyOIuKanuii, B
T.4.: 20071 —
y4eOHBIX
n3manui, 6746
— HAY4YHBIX
n3manui, 700
KOJIJIEKIIMH,
343 xypHaia
BAK, 2085
ayAMOU3IaHU I

http://iprbooksho
p.ru/

000 «Ai I 9p

Menuay»
(r. CaparoB)

Horosop
Ne4839/20

ot 01.02.2022 r.

[TonubIi qoCTYM
(peructparus o IP-
aapecam KbI'Y)

10.

Mexnaynapona

Hasl CHCTeMa

ondanorpagu
YecKUX
CCBLIOK
Crossref

Hudposas
uaeHTUUKaIH
s1 00BEKTOB
(DOI)

http://Crossref.co

m

HIT «HOUKOH)»

Horosop

NeCRNA-1060-
200t 07.05.2022

TI.

ABTOpPU30BaHHBIH
JOCTYTI

11.

Polpred.com.
Hosoctu.

0630p CMU
Poccun n

http://polpred.co

000 «Ilonmpex

Hocrtyn no IP-



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/

O030p CMU. | 3apyOexbs. m CIIPABOYHUKH aapecam KbI'Y
Poccus u ITonuble
3apy0exbe | TEKCTHI +
aHAJMTHKAN3
600 u3nanuii
mo 53
oTpacism
12.| Mpe3sugentck | bomee 500 000 | http:/www.prlib.r OI'BY ABTOpPU30BaHHBIH
asi AIIEKTPOHHBIX u «IIpe3umenTckas JOCTYH U3
Ondamoreka | TOKyMEHTOB O6ubsnoTeKa uMm. oubnuoreku (ay.
um. b.H. 110 UCTOPUHU b.H. Enxsriunay No214)
Eabnuna OrteuecTna, (r. CaHKT-
pOCCHIICKOM [TetepOypr)
rOCyJapCTBEHH
ocCTH,
pycckomy
SI3BIKY U TIPAaBY

CoBpemeHHble NpodeccmoHanbHble 6a3bl JaHHbIX (B TOM YMcie MexKayHapoaHble pedepaTvBHble 6asbl

AaHHbIX HAaY4YHbIX Vl3ﬂ,aHMl\/‘1) n MHd)OpMaLI,MOHHbIe CnpaBO4YHblIE CUCTEMDI

Nature

SpringerMaterials

ypHanebl
msnatenbcrsa Annual

Reviews

OauvH n3 CamblIX CTapbiX n

ABTOPUTETHbIX 0bLeHayYHbIX XKYPHanos.

My6avKyeT  McCCnefoBaHWA,  MOCBAWEHHbIE
LIMPOKOMY Kpyry BOMpPOCOB, B
OCHOBHOM €CTeCTBEHHO-Hay4YHON TeMaThKku. C

2005 ropa *KypHan nybauKyeTt noAkacTbl, rae
BKpaTUe O0b6CYXKAATCA AOCTUMKEHUA HAYKU U
ny6avKaLmm 3a nocneaHo0 Hegento — ABe.

Springer Materials — 3To camas nonHaa 6asa

AaHHbIX, onucbiBaoWwan CBOMCTBA n

OHa
TaKux

XapPaKTePUCTUKU mMmaTepunanos.

aKKymynavpyet  uMHboOpmauuio U3

AMCUMNAMH, KaK MaTepuanoseseHue, GU3NK],
du3smnyeckana u

HeopraHn4yeckan XMmuma,

MallNHOCTpOEeHNE U AP.

ABNAETCA HEKOMMEPYECKMM aKageMUYecKum
M34aTeNbCTBOM, NeyaTalowmm okono 40 cepuit
nNy6MKYOLNX

(*kypHanos, erKeroaHuKkos),

Joctyn
cB0604HbIN

www.nhature.c
om

archive.neicon

.ru

Pecypc
[O0CTyneH
no IP-
agpecam
TYCYPa

materials.spri
nger.com

archive.neicon

.ru



http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source

KpynHble 0630pHbIe CTaTbM O LOCTUMKEHMAX B
061aCTM ecTecTBEHHbIX M COLMafbHbIX Hayk.
Bosee NOMOBUHbLI U3 3TUX XKYPHaANOB WMMEOT
BblCOYANLUMI YPOBEHb LMTUPOBAHMA
no MUmnakT-¢aktop (Science Citation Index),
3aHMMan rMepBble MecTa B CBOMX KaTeropwusax
HayK.

4 310 nonHoTekctoBaa 6asa AaHHbIX KYpPHA/OB
nspatennctea OkchopAacKkoro yHuBepcuTerta.
HypHanb! Pecypc aHrnonsblYHbIA, COAEPKUT MaTepuansl

uspatenbcrea Oxford no  obuiecTBEHHbIM U TYMaHWUTAPHbIM,

University Press €CTeCTBEHHbIM U TEXHUYECKUM HayKaM,'r_u

MHPOPMATHKe, MeauLMHE, 34pPaBOOXPAHEHUIO
nap.
5 MypHanbl Royal  Society of  Chemistry —
aBTOpPUTETHbIE  HayyHble  WM34aHWA,  4YTO
NOATBEPXKAAETCA MX BbICOKMMM MNOKA3ATENAMM
Uudposoit apxue B Journal Citation Reports. B Kateropuu
KYpHanos «Xumms. MynbTUaMCUMNANHAPHbIE
pubs.rsc.org

usgarenbcrea Royal wuccnepgoBaHus» cpegu nepsbix no padnry 20

Society of Chemistry kypHanoB 6 wusgatotcs Royal Society of

Chemistry. Bce apyrve n3[aTenbCTBa
npeacrasieHbl MEHbLLINM KONYEeCTBOM
*KypHanos B Ton-20.

6 3T 6asbl  AaHHbIX NpegHasHayeHbl ANns
MCNONb30BaHMA  WMPOKOW  nybanKol. U3-3a
orpaHuyeHnn obopyaoBaHMA W MPOMYCKHOM

MaTeHTHasn 6asa CNOCOBHOCTM OHU He npefAHasHayeHbl Ans patft.uspto.go

USPTO MAcCCoOBOro cKaymBaHuAa gaHHbix USPTO. Ana v
nony4YeHus AONOJAHUTENbHON WMHPOPMaLUK 06
o06BbeMHbIX OaHHbIX USPTO, nocetute
CTPaHULY DNEKTPOHHbIE NPOAYKTbI AAHHbIX.

n I/IH(bOpMaI_II/IOHHBIe CIIPABOYHBIC CHCTCMbI «KOHCYJ’ILT&HT HJ'IIOC», «FapaHT».

7.5.Memoouueckue ykazanusa K 1a00pamopHvim U RPAKMu4ecKum 3aHAmuAM

1. XacanoB B. B., VYapb6amea P.J[.. KadecTBeHHBI1 M KOJMYECTBEHHBIA aHAJIN3.
Jlabopatopuseiii mpaktukym — Hanpumk: KabGapauno-bankapckuit ['ocymapcTBeHHBIH
Yuusepcuret, 2017 r. — 142 c.

2. Ynw6amena P.Jl., XacanoB B.B. KommuectBennsiit ananus. JIabopatopHbIi MPaKTUKYM
— Hanpuuk: Kabapauno-bankapckuii ['ocynapctBennsiii YHuBepeutet, 2016 r. —55c.

3. OcHoBbI aHanuTH4eckor xumuu. [Ipaktuueckoe pykoBocTBo. KosiekTuB aBTOpoB. /
ITox pen. FO.A. 3omoroBa. M.: Beiciias mkona, 2001. 412 c.

4. BacunbeB B.II. Ananutnueckas xumusi. COOpHUK BONPOCOB, YIPAXKHEHUNW U 3ajad.

M.: Ipoda. 2003. 320 c.
5. Jlypwe 10.10. CripaBouHHK 110 aHAIUTHYECKON XuMUH. 6 u3n. M.: Xumus, 2089.


https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/

7.6. Memoouueckue ykazanus no npoeeodeHuI0 pasiuiHvlx y4eOHovlX 3auamuil, K
KypCO8OMY NPOEKMUPOBAHUIO U OPY2UM UOAM CAMOCHOAMETbHOU PAOOMbL.

Memoouueckue pexomenoayuu no uzy4eHuio OUCYUNIUHb «AHATUMUYECKASA XUMUSA»
0na odyuarwwuxcs

[Ipucrtynas K U3y4eHUIO TUCIUIUTMHBI, 00yYaromeMycss He0OX0IMMO 03HAKOMUTHCS
C TEeMaTUYECKUM IUIAHOM 3aHSATUN, CIIUCKOM PEKOMEHJOBAaHHOW Y4ueOHOU JUTEepaTyphl.
CrnenyeT ysCHUTH TIOCJIEJAOBATEIBLHOCTh BBIMIOJHEHUS WHIUBUAYAIBHBIX YYEOHBIX
3a/IaHUM, 3aHECTH B CBOIO palbOdyl0 TETpajb TEMbl U CPOKH TPOBEIACHUS CEMHUHAPOB,
HAIMCAaHMUS y4EeOHBIX M TBOpUYECKUX paboT. [lpu u3yueHWH MUCHMIUIMHBI 00ydYaroniuecs
BBITMIOJHSIOT CIEAYIONIME 3aJaHusl: HU3y4aloT PEKOMEHJIOBAaHHYIO Y4YEOHYI0O U Hay4YHYIO
JUTEpaTypy; MHUINYT KOHTPOJIbHBIE pabOThI, TOTOBAT JOKJIAJAbl W COOOIICHUS K
MPAKTUYECKUM 3aHSTHSM; BBITIOTHSIIOT CAMOCTOSITEIbHBIE TBOPUYECKHUE PAOOThI, YH4aCTBYIOT
B BBINIOJIHEHUHM TPAKTUYECKUX 3aJlaHUi. YPOBEHb M TIyOWHA YCBOEHHUS JAMCIMILIUHBI
3aBUCSAT OT AaKTUBHOM M CHCTEMaTH4ecKod paldoThl HaA JIEKIHUSAX, HU3Y4YCHUs
PEKOMEHI0BAaHHOU JINTEPATYPHI, BHIIIOJIHEHUSI KOHTPOJIBHBIX IMCbMEHHBIX 3a1aHUN

Kypc wu3ywaercs Ha JeKOUAX, CEMHHApaxX, TMpPH CaMOCTOSTEIBbHOW W
WHJIUBHUIYaTbHOH paboTe oOyuarommuxcs. OOydaronmuics Ui IOJHOTO OCBOSHUS
MaTepHuaia JOJHKCH He IPOIyCKaTh 3aHATHS ¥ aKTHBHO y4aCTBOBATh B Y4eOHOM Iporiecce.
JIeKuu BKIIFOYAIOT BCE TEMBI U OCHOBHBIC BOIPOCHI TCOPUH M MPAKTHKU CTPaXOBaHUSI.
Jlns makcuManbHON () (PEKTUBHOCTH U3YUCHHS HEOOXOAMMO MOCTOSIHHO BECTH KOHCITEKT
JICKIUH, 3HaTh PEKOMECHIYEMYIO MPETI0aBaTeIIeM JIUTEPATYPY, O3BOJSIONIYO TOTIOTHUTH
3HAHMS U JTy4IlIe TTOJITOTOBUTHCS K CEMUHAPCKUM 3aHSATHUSIM.

B cooTBeTcTBUM ¢ y4eOHBIM IJIJAHOM Ha KaXXAYIO0 TEMY BBLIEJIEHO HEOOXOAMMOE
KOJINYECTBO YaCOB IPAKTUYECKUX 3aHATUH, KOTOpPHIE MPOBOASTCS B COOTBETCTBUU C
BOIIPOCAMHU, PEKOMEHIOBAHHBIMH K M3YYCHHIO TI0 OnpeneleHHbIM TeMaMm. OOydaroniuecs
JIOJIKHBI PETYJISIPHO TOTOBUTHCS K CEMUHAPCKUAM 3aHATHUSM M y4aCTBOBATh B OOCYKIECHUHU
BONpocoB. IIpu NOATOTOBKE K 3aHATUSAM CIEAYET PYKOBOACTBOBATHCS KOHCIIEKTOM
JEKIUA ¥ PEKOMEHJOBAaHHOW JuTepatypoi. Temarnueckuil TiaH JUCHUTUTUHBI, y4eOHO-
METOJIMYECKHE MaTEPHUabl, 4 TAKKE CIIMCOK PEKOMEHI0BAHHOW JIMTEPATYPhl IPUBEACHHI B
paboueil mporpamme

B xoxe m3yueHuss AUCHMIUIMHBI OOYYaAIOIIUNACSI MMEET BO3MOXKHOCThH MOJATOTOBHUTH
pedepar 1o BBHIOpAaHHOM W3 MpemIOKeHHOTo B Paboueld mporpaMMme CIIHCKa TeMe.



BricTynnenue ¢ poknaaoMm mo pedepary B rpynme npoBOAUTCS B GopMe MPE3eHTAIUU C
HCTIOJIb30BAHUEM MYJIbTUMEAUNHON TEXHUKH.

Memoouueckue pexomenoayuu npu padoome Ha0 KOHCHEKMOM 80 8PeMs NPOBEOCeHUS
JIeKyuu

B mporecce NEKIMOHHBIX 3aHATUH 1LEIECO00pPa3HO KOHCHEKTUPOBATh Y4YEOHBIN
Martepuai. i 3TOro MCHoJib3yroTcsl OOIIMe W YTBEpAMBIIMECS B MPAKTHKE MpaBUia, U
MpUEMbl KOHCTIEKTUPOBAHMSI JIEKITHI:

KOHCHCKTI/IpOBaHI/Ie J'ICKLII/Iﬁ BCACTCA B CIICIMAJIBHO OTBGI[CHHOﬁ JIsL 9TOTO TCTpaau,
Ka)KIIBIﬁ JIUCT KOTOpOfI JOJDKCH HUMCTBH IIOJIsI, HAa KOTOPBIX JCHIAKOTCA IIOMCTKH U3
peKOMCHHOBaHHOﬁ JINTCPATYPhI, AOMOJHAOIIUC MATCpHUaAll HpOCHymaHHOfI JCKIOIMH, a
TAKKC MMOAYCPKUBAIONINC OCO6y1-O BaXXHOCTH TCX WM UHBIX TCOPCTUUCCKUX MOJI0KCHUH.

IlenecooO6pa3Ho 3anuchiBaTh TEMY U IUIaH JEKLUI, PEKOMEHYEMYIO JIUTEpaTypy K
TeMe. 3alucu pas3fesioB JEKUUU JODKHBI MMETh 3arojlOBKH, IOJ3aroJIOBKH, KpacHBIE
CTpokd. [I7si BBIAENEHHS pa3[eioB, BHIBOJOB, OMpPENENEHUN, OCHOBHBIX HAEH MOXKHO
UCIIOJIb30BaTh IIBETHBIE KapaHIalu U (JIOMacTephl.

Ha3BaHHbI€ B JEKLIMM CCBUIKA Ha IICPBOUCTOYHUKHU HAAO IIOMCTUTHL Ha IIOJIAX,
YTOOBI IIpu CaMOCTOSITEJIbHOM pa60Te HAaWTH M BOHUcCaTh MX. B KOHCHEKTe JOCJIOBHO
3aIlIUCBIBAOTCA OIMPCACICHUA HOHﬁITHﬁ, KaTGFOpI/Iﬁ 1 3aKk0oHOB. OcTanbHOE JOJIDKHO OBITh
3aIlIMCaHO CBOMMM CJIOBaAMMH.

Kaxnmomy cryneHTy He0oOXOAMMO BbIpabOTaTh M HCIOJIB30BAaTh JIOMYCTHUMbBIC
COKpaIllleHHs HauOoJiee pacpoCTPaHEHHBIX TEPMUHOB U MOHSITHH.

Memoouueckue pexomendauuu nO n0020moeKe K npakmuiecCKum 3aHAmuUIM

[IpakTtuueckue (CeMUHAPCKHUE) 3aHATHS — COCTaBHAs YacTh Y4eOHOro mporiecca,
rpynmnoBasi ¢opMa 3aHITHI MPU aKTUBHOM Yy4YacCTHHU CTyJeHTOB. [IpakTuueckue 3aHSATHS
CIOCOOCTBYIOT YIIIyOJIEHHOMY M3YYEHHUIO HAuOOJiee CIOXKHBIX MPOOJIeM HAayKH M CIIy»Kat
OCHOBHO (hOpMOI MOJBEICHHS] UTOIOB CAMOCTOSITENIbHOM paboThl oOyyaromuxcs. Lenbro
MPAKTUYECKUX 3aHATUN SBISETCS YIIIyOJeHHE W 3aKpeIUIeHWe TEOPETUYECKUX 3HAHUH,
MOJIYYEHHBIX O0Yy4YalOIIMMUCA Ha JICKUIUAX M B MPOLECCE CaMOCTOSITEIbHOIO H3Y4YEHUS
y4eOHOTO MaTepuaia, a, CJIeI0BaTeIbHO, (POPMHUPOBAHUE Y HUX OMpPEACICHHBIX YMECHUHN U
HaBBIKOB.

B xone nmoAaroToBky K CEMHHApPCKOMY 3aHSATHUIO HEOOXOJUMO MPOYUTATHh KOHCHEKT
JEKUMH, W3YYUTh OCHOBHYK) JIUTEpPATypy, O3HAKOMHUTBCS C JONOJHUTEIbHON
JIUTEPATYpPOH, BBIIIOJIHUTH BBIJJAHHBIEC MPEIIOIABATENIEM ITPpaKTUUECKue 3aaanusd. [Ipu atom



y4ecTh pEeKOMEHJAlMu IpenojaBaTeis U TpeboBaHUs nporpammbl. JlopabaTbiBaTh CBOMU
KOHCIIEKT JIEKIINH, J€JIasi B HEM COOTBETCTBYIOIIUE 3aIIUCHU U3 JINTEPATYPBI.

XKenatenbHO mNpuU MNOATOTOBKE K MPAKTHUYECKUM 3aHATHSAM MO JUCLMIUIMHE
OJIHOBPEMEHHO HCIOJIb30BaTh HECKOJIbKO HWCTOYHUKOB, PACKPBIBAIOIIMX 3aJaHHBIC
BOIIPOCHI.

Ha npakTudeckux 3aHATHAX 00yYarolIuecs ydaTcs IpaMOTHO HM3Jarath MpoOJieMbl,
CBOOOHO BBICKA3bIBaTh CBOM MBICIIM W CYXJICHHS, pPacCMaTpPHBAIOT CHUTYyallWH,
CHOCOOCTBYIONINE pPa3BUTHIO MpodeccrnoHanbHOi KommeTeHTHOCTH. Cleayer MMeTh B
BUJIy, YTO TIOJITOTOBKA K MPAKTHYECKOMY 3aHITHIO 3aBUCUT OT ()OPMBI, MECTa MPOBEIACHUS
CeMUHapa, KOHKPETHBIX 3aJaHUil ¥ TMOPYYCHHH. DTO MOXKET OBITh HANKMCAHHE JIOKIIAJa,
acce, pedepara (C MOCISAYIOMUM UX 00CYKICHUEM ), KOJITIOKBHYM.

Memoouueckue pexomeHoayuu no 6bINOJIHEHUIO 1A00PAMOPHBIX padoOm

[lepeuenp J1ab0paTOpHBIX PabOT U METOJUYECKHE YKa3aHUS MO WX BBIMOJHEHUIO
IpUBOJATCA B 1. 7.5.

Memoouueckue pexomenoayuu no Op2anu3ayuu CamoCmoameabHou padon vl

CamoctosrenbHass pabora (mo B.M. Jlamo «camMOCTOATENBHBIM — YENIOBEK,
UMEIOIMN CBOU TBEpJble yOEKICHUS») OCYIIECTBISIETCS MpH BceX (popmax oOydeHHUs:
OYHOW U 3a0YHOM.

CamocTosTenbpHast paboTa 00yJarmuXxces - Crocod aKTUBHOTO, IeJICHANIPaBIEHHOTO
NpUOOPETeHUs CTYACHTOM HOBBIX JUIsl HETO 3HAHWW UM YMEHHUM 0e3 HEmoCpeJCTBEHHOTO
y4acTHus B 3TOM Iporiecca mnpemnojaBateneil. [ToBbilieHue pojid CaMOCTOSITEILHOU PabOThI
o0Oy4JaroImuXxcs Mpu MPOBEICHUN PA3IUYHBIX BUIOB YUEOHBIX 3aHATUHN MTPEANOIaraer:

— ONTHUMH3AIUI0 METOJOB OOYy4YeHHs, BHEIpPEHHE B YUYEOHBIH MPOIECC HOBBIX
TEXHOJOTUW OOYYEHHsI, MOBBIMIAIOIINX MTPOU3BOJAUTEILHOCTh TPyAa MPENoIaBaTes,
aKTUBHOE HCIIOJIb30BAHUE UH(OPMAITMOHHBIX TEXHOJIOTUH, MO3BOJISTIOIITUX
oOydaronemMycs B yA00OHOE JJIs HEro BpeMs OCBauBaTh YUCOHBIN MaTEpHAIT;

— IIUPOKOE BHEIPECHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHNS,

— COBEPIICHCTBOBAHWE  METOJHWKH  TMPOBEACHUS  MPAKTUK W HAYYHO-
UCCIIEIOBATENBCKOM PabOThl 00y4YaromIMXCsl, MOCKOJbKY MMEHHO 3TH BHUJbI y4e€OHOU
paboThl B MEPBYIO OYepe/lb TOTOBAT OOYYAIONIUXCS K CAMOCTOSTEIHLHOMY BBITTOJIHCHHIO
po¢eCCHOHANILHBIX 33]1a49;

— MOJCPHHU3AINIO CUCTEMBI KypCOBOTO M JHUILIOMHOTO MPOSKTUPOBAHUS, KOTOpas
JI0JIKHA TIOBBITIIATH POJTh CTYJEHTA B TIOI00pe MaTepHraa, MOUCKEe MyTe perieHus 3a1ad.

CamocrosiTenpHas paboTa MPUBOJUT CTYACHTA K TIOJYYCHHIO HOBOTO 3HAHUSA,

YOOPSIAOUEHUIO M YIIyOJIEHHIO UMEIOIIUXCS 3HaHUM, (OPMHUPOBAHUIO Yy HETO



Ipo(eCCUOHANIBHBIX HAaBBIKOB M yMeHHH. CamocrosTenbHas padOTa BBIIOJIHAET pPsif
(yHKLIMIA:

— Ppa3BUBAIOLIYIO;
— uH(OPMAIMOHHO-00y4aIONIy10;

— OPHUECHTHPYIOIIYIO U CTUMYIHPYIOIIYIO;

—  BOCIHUTHIBAIOMIYIO;

— HCCJEI0BATENbCKYIO.

B pamkax Kypca BBITIOTHSIOTCS CISAYIOMINE BUIBI CAMOCTOSTEIBHON pabOTHI:

1. IIpopabotka ydeOHOro Mmatepuaia (MO KOHCIEKTaM, Y4eOHOM ¥ Hay4YHOU
JUTEPaType);

2. BrinosHeHHE pa3HOYPOBHEBBIX 3a71a4 U 3aJIaHUI;

3. Pabora ¢ TecTamu U BONpOcCaMu JJisi CAMOIIPOBEPKH;

4. BrIMoJHEHUE UTOTOBOM KOHTPOJILHON PabOTHI.

CryaeHTaM peKOMEHJIIyeTCsi C caMoro Hadaja OCBOCHMS Kypca paboTaTb C

HHTepaTypOﬁ n I1npeaiiaracMbIMU  3aJaHUAMH B (1)0pMe IMOATOTOBKHM K OYCPCIHOMY
AYIUTOPHOMY 3aHATHUIO. HpI/I OTOM AKTYAJIU3UPYIOTCA HUMCHOIIHUCCA 3HAHHA, a TAKIKCE
CO34acTCA 0aza HJI1 YCBOCHHA HOBOI'O MaTCpualia, BO3ZHUKAIOT BOIIPOCHI, OTBCTLI HaA
KOTOPBIC CTYACHT IIOJIYYACT B ayAUTOPUHU.

Heo0xonumMo 0TMETHTh, YTO HEKOTOPBIE 3aaHUs ISl CAMOCTOATEILHON pabOThI IO
Kypcy HMEIOT ormpeaelieHnyo cnenupuky. I[lpu ocBoeHuMHM Kypca CTYIEHT MOXKET
MOJIb30BaThCcsl  OMONHMOTEKOM  By3a, KOTOpas B TIOJIHOM Mepe  oOecredeHa
COOTBETCTBYIOIIEH JTUTEPAaTypOil. 3HAYUTEIbHYIO IMOMOIIb B MOJATOTOBKE K OYEPEAHOMY
3aHATUIO MOYKET OKa3aThb HMMEIOIIUKCS B y4e€OHO-METOJUYECKOM KOMILJIEKCE KpaTKUM
KOHCIIEKT JeKIuil. OH K€ MOYKET HMCIOJIb30BaThCs W ISl 3aKPEIUICHUS MOJy4YEHHOTO B
aynutopun marepuana. CaMmocTosiTelibHass paboTa CTYIACHTOB MPEIyCMOTpPEHA Y4eOHBIM
IJIAHOM M BBITIONHIETCS B 00s3aTEILHOM MOPSAKE. 3adaHUs MPEIIOKEHBI MO KaKI0H
M3y4aeMou TeMe M MOTYT TOTOBUTHCS MHAUBHUAYAIbHO WK B rpynie. [lo HeoOxonumoctu
CTYIEHT MOKET 00palllaThcs 32 KOHCYJbTAIMEN K MpenoaaBaresto. BelonHeHne 3a1anuii
KOHTPOJIUPYETCS U OLIEHUBAETCS MPENOIABATEIIEM.

JI71s1 yCHENHOTO CaMOCTOSATENIBHOIO M3Y4YeHHUs MaTepualia CEeroJiHsl MCIOJIb3yIOTCA
pa3uyHble CcpeAcTBa OOy4YeHHUs, Cpelld KOTOPbIX 0c000€ MECTO 3aHUMAlOT
WH()OPMAIIMOHHBIE TEXHOJOTHU pPAa3HOTO YPOBHS M HAIMpPaBICHHOCTU: JJICKTPOHHBIE
Y4eOHUKH W KypChI JICKIHH, 0a3bl TECTOBBIX 3aJaHUN M 3a7a4. DICKTPOHHBIM y4eOHHK
MpeACTaBIsieT cO00M MporpaMMHOE CPEACTBO, MO3BOJISIONIECE MPECTABUTD JUISl U3YUEHUS
TEOPETUYECKUM MaTepHuai, OpraHM30BaTh anpoOMpPOBAHUE, TPEHAXK U CAMOCTOSTEIbHYIO
TBOPYECKYIO pabOTy, MOMOraromiee CTYJeHTaM W NPErnojiaBaTeIl0 OIEHUTh YpPOBEHb
3HAHUW B OMNPEJCIICHHOW TEeMaTHUKe, a TakKe cojiepxkaiiee HeOOXOJIUMYIO CIIPAaBOUYHYIO
nHpopMalio. DJNEKTPOHHBIM Yy4eOHHMK MOKET HHTErpupoBaTh B ce0€ BO3MOXKHOCTHU



pa3IUYHBIX  [EJAarOrM4eCKUX  MPOrPAMMHBIX  CpPEACTB:  OOydYalIIUX  IMPOrpaMM,
CIPABOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX MPOTPAMM.

JUiss  ycHemHoM OpraHM3aldyd  CaMoOCTOSITENbHOW  pabOThl BCE  aKTHUBHEE
MPUMEHSIOTCA Pa3HOOOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTH WHTEpHET: cucTeMbl
TECTUPOBAHMSI 110 PA3TUYHBIM 00JIACTAM, BUPTyalIbHbIE JEKLUHU, Ja00OPaTOPUH, IPU 3TOM
M0JIB30BATEIII0 JOCTATOYHO MMETh KOMIIBIOTEp M MOAKII0YeHue K MHTepHeTy i Toro,
YTOOBl CBSI3aThCA C IMPENOJIaBaTeNIeM, pPEIlaTh BBIYMCIMTENbHbIE 3aJadyd M IOJydaTh
3HaHus. Mcnonb30BaHue ceTeil yCWIMBAET pOJib CaMOCTOATENbHOM paboOThl CTyJEHTa U
MO3BOJISIET Kap/IMHAJIBHBIM 00pa30M U3MEHHUTh METOAUKY IPETOJaBaHus.

CTyleHT MOXET MoJIydaTh BCE 33/laHUA U METOJIMYECKUE YKa3aHUsl 4epe3 CepBep,
YTO JIA€T €MY BO3MOXHOCTh NPUBECTH B COOTBETCTBUE JIMYHBICE BO3MOXKHOCTH C
HEOOXOAUMBIMU JJISl BBITIOJIHEHUSL pa0doT Tpyao3arpataMu. CTyJIEHT UMEET BO3ZMOXKHOCTD
BBITIOJIHSITE  paboOTy JoMa WJIA B ayAuTOpud. boybIlloe BOCHUTATEIbHOE W
o0Opa3oBaTeIbHOE 3HAYEHHE B CAMOCTOSITEIBHOM Yy4eOHOM TpyAe CTyA€HTa HUMeeT
CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKJaeT W TMOJJACPKUBAET BHUMAHHUE W HHTEPEC,
MOBBIIIAET AKTUBHOCTh NaMSITH M MBIIUICHUS, IO3BOJISIET CTYAEHTY CBOEBPEMEHHO
OOHApY>XUTh M YCTPAHUTD JOMYIICHHbIE OMUOKNA U HEJOCTaTKH, OOBEKTUBHO ONPEICTUTh
YPOBEHb CBOMX 3HAaHMM, MPaKTHUYECKUX yYMEHHIl. CaMoe JOCTYNHOE M MPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ IPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH - 3TO
psial TecTOB «on-line», KOTOpbie MO3BOJISIIOT B PEXKUME PEaTbHOTO BPEMEHH ONpPEAenTh
CBOIl ypOBEHb BIIJICHUS MPEAMETHBIM MAaTEPUATIOM, BBISIBUTH CBOM OIIMOKU U MOJTYYUTH
PEKOMEHIAIMU 110 CAMOCOBEPLIECHCTBOBAHUIO.

Memoouueckue pexomenoauuu no pabome c aiumepamypoii

Bcio nuTepatypy MOXKHO pa3fenuTh Ha YYEOHMKHM U y4eOHbIE MOCOOus,
OpUTHHAIbHBIE HAyYHbIE MOHOTpaUYEeCKue WCTOYHUKH, Hay4YHble MyONUKAIMU B
MIEpUOJUYECKOM TmedaTu. M3 HHX MOXHO BBIICIUTH JUTEPATYPy OCHOBHYIO
(pexoMeHyeMYI0), MOMOJHUTENbHYI0 M JUTEPATypy Uil YIUIYyOJEHHOTO M3Yy4YEHUS
JUCLUIUIUHBI.

N3ydeHne MUCUUIUIMHBI CIEAyeT HAUMHATH C YYEOHUKA, MMOCKOJbKY YUYEOHUK — 3TO
KHUTA, B KOTOPOW M3JIOKEHBI OCHOBBI HAYYHBIX 3HAHUW IO ONPEACICHHOMY MPEAMETY B
COOTBETCTBHH C LIETSIMU U 3a/1adaMu 00Y4IEHHsI, YCTAHOBICHHBIMU TTPOTPAMMOM.

[Ipu pabGore c nuTepaTypoil HEOOXOAUMO YUUTHIBATH, UTO MUMEIOTCSl Pa3IUYHBIC
BHUJIbl YTEHUS, W KaXIbll W3 HHUX MCIIOJB3YETCA HA OIMPEIACICHHBIX 3Tamax OCBOCHHUS
Marepuania.



IIpedsapumenvHoe 4YTEHHE HANPABICHO HA BBISIBICHHME B TEKCT€ HE3HAKOMBIX
TEPMHUHOB U MOUCK MX 3HAYEHHUS B CIPABOYHOM JuTeparype. B yacTHOCTH, MpU YTEHUU
YKa3aHHOW JTUTEPATYPbl HEOOXOAUMO MOAPOOHENIIMM 00pa30M aHAIU3UPOBATH MOHATHS.

Cke603HOe umeHue TPEANONaraeT MPOUYTEHHE MaTephaja OT Hadaja 0 KOHIA.
CKBO3HOE YTCHHE JIMTEPATyphl W3 TPUBEJACHHOIO CIHCKA JaeT BO3MOXKHOCTH CTYICHTY
chopMHpPOBaTH CBOJI OCHOBHBIX TIOHATHH W3 M3yd4aeMOW 00JacTH M CBOOOJTHO BIAJETh
HUMU.

Buvibopounoe — HaobOpoT, MMeeT LENbl0 MOUCK M 0TOOp Marepuana. B pamkax
JaHHOTO Kypca BBIOOpOYHOE YTEHHUE, KaK CIOCO0 OCBOCHHUS COJAEPX aHMS Kypca, JOIKHO
MCTIOJIBh30BAThCSl TPU MOJTOTOBKE K MPAKTUYECKUM 3aHSATHSM TIO0 COOTBETCTBYIOIINM
paszenam.

Ananumuueckoe umenue — 3TO KPUTHUUYECKUN pa300p TEKCTa € MOCIEAYIOIIUM €ro
KOHCHeKTHUpoBaHueM. OCBOEHUE YKa3aHHBIX MOHATUN OyneT HauOosiee 3((PEeKTUBHBIM B
TOM clly4ae, €CIi MPU YTEHUU TEKCTOB CTYACHT OyJIeT 3a/1aBaTh K 3TUM TEKCTaM BOIPOCHI.
Yactb u3 a3tuUx BompocoB chopmynupoBana B POC B mepeyHe BOMPOCOB s
cobecenoBanus. [lepeueHb 3THX BONPOCOB OTPaHUYEH, MOATOMY Ba)XXHO HE TOJBKO
CoJIep’KaHUE BOIPOCOB, HO caM MPHUHIIUII OCBOEHUS JIUTEPATYPhI C IIOMOIIBIO BOIPOCOB K
TEKCTaM.

Lenbto uzyuarowjeco 4uteHus sBIseTCSd TIyOOKOE M BCECTOpPOHHEE IOHWMAaHUE
yueOHo# nHpopManuu. ECTh HECKOTBKO MPHUEMOB M3yUYalOIIEero YTEHUS

1. Utenne 1o ajaropuTMy IMpeanojaraeT pasoueHue wuHboOpMalMu Ha OJIOKHU:
Ha3BaHHE, aBTOP; MCTOYHUK; OCHOBHAsI M€ TEKCTa; (PaKTUYECKUU MaTepuai, aHallu3
TEKCTa IYTEM COIOCTABICHHUS MMEIOIIUXCS TOYEK 3pEHUsi IO paccMaTpUBa€MbIM
BOIIPOCAaM; HOBHU3HA.

2. Ilpriem OCTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIAEAYIOMINN aJrOPUTM:

— MEJICHHO MPOYUTATh TEKCT, CTAPASICh MOHATh CMBICI U3JIOAKEHHOTO;
—  BBIJICTIUTH KJIIFOYEBBIE CIOBA B TEKCTE;
— TIOCTapaThCs MOHSATH OCHOBHBIC UJIEH, TTOJTEKCT U OOIINIA 3aMBICEI aBTOPA.

3. [lpuem Te3mpoBaHMs 3aKiaoyaeTcss B (OPMYITUPOBAHWHM TE3MCOB B BHIIC
MOJIOKEHUW, YTBEPKAEHUM, BBIBOJIOB.

K »TomMy MOXXHO n00aBUTh W HHBIE MNPHEMBI: TpUEM pedepupoBaHUs, MPUEM

KOMMCHTHUPOBAHMA.

Baxxnoil cocrtapnstonieil J1r000ro COIUIHOIO HAYYHOTO M3JaHUsS SBISIETCS CIHUCOK
JIUTEpaTypbl, HA KOTOPYIO cchblnaerca aBTop. [Ipy BO3ZHMKHOBEHMM MHTEpeca K KaKOWU-TO
oOcyxaaeMoi B TEKCTe MpoOJeMe BCerjia €CTb BO3MOXXHOCTh OOpPaTUTHCS K CIHUCKY
OTHOCSIIIIEHCS K Hell tuTeparypbl. B aToM ciyuyae Bcst mpoOiieMa kak Obl pa3OuBaeTCsl Ha
COCTABJISIIOIIME YACTH, KaXJas U3 KOTOPBIX MOXKET U3Yy4daTbCsl OTIAEIbHO OT Apyrux. Ilpu



ATOM Ba)KHO HE TEPATHh U3 BUAA OOUIUI KOHTEKCT U HE MOTrPYkaThCs YPE3MEPHO B JETAIIH,
MOTOMY YTO TaKUM 0OpPa30M MOYHO HE YBUJIETh TJIABHOTO.

IloaroToBka K 3K3aMeHy JOJKHA IPOBOJAUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepHaa,
Marepuajia MPAaKTUUYECKUX 3aHATUA C 0O0s3aTeNbHBIM OOpallleHHEM K OCHOBHBIM
y4eOHUKAM MO Kypcy. OTO MO3BOJIMT MCKIOYUTH OMIMOKM B NMOHUMAaHUU MaTepHana,
OOJIErYUT €ro  OCMBICIEHUE, MPOKOMMEHTUPYET MaTepuall MHOTOYHUCIECHHBIMU
MIPUMEPAMHU.

Memoouueckue pexomenoayuu no HANUCAHUIO pehepamos

Pedepar mpencraBnsier coboii COKpalleHHBIN IMepeckas COJAep>KaHUsl MEPBUYHOTO
JOKYMEHTa (WJIM €ro 4YacTH) C OCHOBHBIMH (PAKTHUYCCKUMHU CBEJICHUSIMH W BBIBOJAMHU.
Hanucanue pedepara ucrnonb3yercss B ydeOHOM Mpoliecce By3a B IENSIX MPUOOpETEHUS
CTYJICHTOM HEOOXOAMMOM PO(EeCCHOHATBLHOMN MOATOTOBKH, Pa3BUTHS YMCHHS U HABBIKOB
CaMOCTOSITCJILHOTO HAyYHOTO TIOMCKA: HW3Y4YEHHUs JMTEPaTypbl 1O BBIOPAHHOW TEMe,
aHaM3a Pa3IMYHBIX UCTOYHUKOB M TOYEK 3pCHUS, 00OOIICHHMS MaTepHalia, BBIICICHHS
rJIaBHOTO, (OpMYIMPOBaHMs BBHIBOAOB U T. M. C moMomibio pedepaTtoB CTyIeHT riay0xke
oCTUraeT HauOoJiee CIOKHBIE MPOOJIEMbl Kypca, YUYUTCS JIAKOHMYHO H3JIarath CBOU
MBICIIA, TPAaBWIBHO 0GOPMIIATH padoTy, AOKIAIbIBaTh pE3yJbTaThl CBOETO TpyHa.
[Ipouecc nHanucanusi pedepara BKIIOYAET: BHIOOP TEMbI; MOJ00p HOPMATHUBHBIX aKTOB,
CHEIUANTBHONW JUTEPATyphl W WHBIX HCTOYHHKOB, WX M3yUCHHUE;, COCTaBJICHUE IUIAHA,
HaIlMCaHKUE TeKCTa padoThl U ee opopMIIeHHE; YCTHOE HM3JIoXKeHUe pedepara.

Pedepars mumytcs mo Hambornee axkTyalbHBIM TeMaM. B HHUX Ha OCHOBE
THIATEILHOTO aHalin3a U 00O0OIIEHN HAyYHOTO MaTepuasa COMOCTABISIOTCS Pa3THUYHbIC
B3TJISIIbI  ABTOPOB W OMNpPEACNIeTCsl COOCTBEHHAs TO3UIUS CTYIEHTA C HU3II0KCHUEM
COOTBETCTBYIOIIMX  apryMeHTOB. Tembl pedepaToB  JOMKHBI  OXBaThiBaTh U
JMCKYCCHOHHBIE BOMPOCHI Kypca. OHU MpU3BaHbl OTPa)KaTh MEPEIOBbIC HAYYHBIE UICH,
00001aTh TEHACHIINU TPAKTUYECKON NEITeNbHOCTH, YIUTHIBAs MPU STOM H3MEHEHHUS B
TEKYIIEM 3aKOHOJATEIhCTBE. PEKOMEHIOBaHHASI HIKE TeMaThka pedepaToB MpHUMEpHas.
CTyneHT npu KeJaHUM MOXKET caM MPEJIOKUTh Ty WIM HUHYIO T€MY, MPEIBAPUTEIHHO
COTIJIACOBAB €€ C HAYYHBIM PYKOBOJUTEIIEM.

Pedepar, kak nmpaBmito, COCTOMT M3 BBEACHHUSA, B KOTOPOM KPaTKO 0OOCHOBBIBACTCS
aKTyaJIbHOCTb, Hay4yHas W TIpaKTH4YeCcKas 3HAYMMOCTh HM30paHHOM TEMBbI, OCHOBHOIO
MaTepuaia, COJEepKaIIero CyTh MPOOJIEMBbl M MYTH €€ PEIICHUS, W 3aKIIOUYCHUs, TJIe
bopMUPYIOTCS BBIBOABI, OLICHKH, TIpeioxkeHus. O0mmii o0beM pedepara 20 TUCTOB.

Texuuueckue TpedoBanus K opopmieHuto pedepara ciaeayroiue. Pedepar



odopmisiercs Ha nucTax popmara A4, ¢ o0sA3aTeIbHON HyMepaluen CTpaHull, IpUYeM
HOMED CTPaHUIbI HAa IEPBOM, TUTYJIBHOM, JIUCTE HE cTaBuTCs. [losa: BepxHee, HIKHEE,
npaBoe, jgeBoe — 20 MM. AO3anHbIi otctyn — 1,25; PUCYHKH TOJKHBI CO3/1aBaThCS B
LHUKIMYECKUX PelaKTopax Ui Kak pucyHok Microsoft Word (crpynnupoBaHHbIit).
Tabnuiibl BHIMOTHATH TAOMUUHBIMU sueiikamMu Microsoft Word. CkanupoBaHue pucyHKOB
1 TabJIML He JomycKaeTcs. BolpaBHUBaHME TeKCTa (M0 MIMPUHE CTPAHUIBI) HEOOXOAUMO
BBITIOJIHATH TOJIBKO CTAHJIAPTHBIMU CIIOCOOaMU, a He ¢ MOMOIIbI0 poOesnoB. Pasmep
TEKCTa B PUCYHKaxX U Tabiunax — 12 keraps. Ha TutynsHOM nucte pedepara HyKHO
yKa3aTh: Ha3BaHHUE y4eOHOro 3aBe/ieHUs, (paKyIbTeTa, HOMEp IpyMnibl U GaMUIUIO, UMS U
OTYECTBO aBTOpa, TEMY, MECTO U T'0J] €ro HanucaHus. Pekomenayemblit 00beM padboThI
CKJIJIBIBACTCS U3 CIEAYIOUIMX COCTABISIOMIMX: TUTYNIbHBIN JHCT (1 cTpanuua),
conepxkanue (1 crtpanuua), BBenenue (1 — 2 crpaHulibl), OCHOBHAs 4acTh, KOTOPYIO MOYKHO
pasnenuTh Ha riaaBel uiu pazgensl (10 — 15 crpanun), 3akmouenue (1 — 3 crpaHuls),
cniucok nurepatypsl (1 cTpanuia), npuinoxenue (He oos3arensHo). Ecnu pedepar
COJIEP’KUT TaOIMILy, TO €€ HOMEp M Ha3BaHUE PACIIOJIaraloTcsl CBEpXY TaOJIUIIbI, €CIIU
PUCYHOK, TO BHU3Y PUCYHKA.

CopeprkarenbHble YacTu pedepata — 3TO BBEJCHUE, OCHOBHAS YaCTh M 3aKJIFOUYCHHE.
BBeneHre T0JDKHO coiepKaTh PacCyKACHHUE 0 MTOBOIY TOTO, YTO paccMaTpuBaeMasi TeMa
aKkTyaJibHa (TO €CTh COBPEMEHHA M K HEH eCTh OOJIBIIION MHTEpEeC B HACTOSIIEE BpeMs), a
Tak)Ke IMMOCTAHOBKY IIEJIN UCCIISAOBaHUS, KOTOPasi HEMOCPEICTBEHHO CBsI3aHa C Ha3BaHUEM
paboTel. Takxke BO BBEICHHH MOTYT OBITh IMOCTABJICHBI 3a7auu (HO HE 00s3aTeNbHO, TaK
KaKk paboTa HEBEJIWKAa IO 00BEMY), KOTOpBIC JETaIU3UPYIOT Ielb. B 3akiIioueHun
IUIITYTCS KOHKPETHBIC, COJCPIKATCIbHBIC BBIBOIBI.

Conepxanue pedepaTa CTYIASHT JOKIAJIbBIBACT Ha CEMHUHApEe, KPYKKe, HAyIHOU
koH(pepermuu. [IpenBapuTeIbHO MOATOTOBUB TE3UCHI JOKJAAa, CTYJCHT B TeueHue 7 - 10
MHHYT JOJDKEH KPaTKO M3JI0KUTh OCHOBHBIE IOJIOKEHHUS CBoei paboThl. ITocie mokmana
aBTOp OTBEYAET Ha BOMPOCHI, 3aT€M BBICTYIIAIOT OIIMOHEHTHI, KOTOpHIE 3apaHee
MMO3HAKOMUJIUCH ¢ TEKCTOM pedepara, U OTMEUAIOT €ro CHIbHBIC M clladble cTOpoHbI. Ha
OCHOBE 00CYKIEHHS 00yJaroneMycsl BBICTaBISETCS COOTBETCTBYIOIIAS OIICHKA.

Memoouueckue pekomenoayuu 011 HOO20MOBKU K IKIAMEHY:

DKk3aMeHbI B 3 —M U 4-M ceMecTpax sIBISI0TCS (POPMOU UTOTOBOTO KOHTPOJISI 3HAHHM
U yMeHuM oOydyarolmuxcs MO0 JaHHOW MAWCHUIUIMHE, TMOJIYYEHHBIX Ha JIEKIIUSX,
MPAKTUYECKUX 3aHSATUSAX U B IMPOLECCE CAMOCTOATENbHOW paboThl. OCHOBOW s
OMpeNIeNICHUs] OIEHKH CIY>KUT YpPOBEHb YCBOEHHS OOydYalolUMHUCS MaTepuaa,
MPEeAYyCMOTPEHHOr0 JaHHOM paboueit mporpammoit K sk3ameHy J0mycKaroTCsl CTYIEHTHI,



HaOpaBsiue 36 u O6ojee OAIIOB IO MUTOraM TEKYIIEro M MPOMEXYTOYHOro KoHTposs. Ha
AK3aMEHE CTYJIEHT MOXKEeT HaOpaTh oT 15 10 30 Ganos.

B mepuoa moAroToBKH K 3K3aMEHy OOydaroliuecs BHOBb 0OpalaroTcs K yuyeOHo-
METOUYECKOMY MaTepHally U 3aKpeIISIOT MPOMEKYTOUHBIC 3HAHUS.

[loaroToBka oOy4aromierocst K 5k3aMeHy BKJIFOYAET TPH 3Tara:

— CaMOCTOATCJIbHAA pa60Ta B TCUCHUC CCMECTpA,
— HCIOCPCACTBCHHAA NMOATOTOBKA B JHHU, NPCAMICCTBYIOIIHUC SK3aMCHY IO TCMaM

Kypca;
— IIOATOTOBKA K OTBCTY Hd 5K3aMCHAIIMOHHBIC BOIIPOCHI.
HpI/I MNOATrOTOBKE K 3K3aMCHY 06yanOIJ_II/IMC$I I_IeJIeCOO6p213HO HCIIOJIB30BATH

MaTepuasnbl JEKIUH, Yy4eOHO-METOJIMYECKHUE KOMILIEKChl, HOPMATHUBHbBIE JIOKYMEHTHI,
OCHOBHYIO U JIOTIOJTHUTENBHYIO JIUTEPATYPY.

Ha »ok3ameH BBIHOCHTCS Marepual B o00beMe, NpeayCMOTpEeHHOM pabouei
pOrpaMMOl y4eOHOW AUCITUILUIMHBI 3a CEMECTp. DK3aMeH MPOBOJMTCS B MUCHMEHHOU /
yCTHOM opme.

[Ippu mpoBeneHMM »SK3amMeHa B TUCbMEHHOM (ycTHOM) QopMme, Beaymuid
NpernojaBaTelb COCTABIAET SK3aMEHAIMOHHBIE OWJIETHI, KOTOpbIE BKIIOUAIOT B ceOs:
TECTOBBIE 3aJaHusl; TEOPETUYECKHUE 3aJaHMs; 3aJaud WIM cUTyauuu. PopMyIupoBKa
TEOPETUYECKUX 3allaHusl COBHAAaeT C (OPMYITUPOBKOW TMEpeyHs SK3aMEHAIMOHHBIX
BOMPOCOB, JOBEICHHBIX JI0 CBEJICHUS 00yUYaIOIIMXCsl HAKaHYHE SK3aMEHAIIMOHHOM CECCuH.
Copeprkanre BOMPOCOB OJHOTO OMJIETa OTHOCHUTCS K PAa3IUYHBIM pa3zesiaM MPOrpaMMBbI €
TeM, 4TOOBI 00JIee IMOJTHO OXBATHTh MaTepUasl yueOHON AUCITUTIIINHEI.

B aymuropuu, 1€ NOPOBOAMTCA YCTHBIM 53K3aMEH, JOJHKHO OJHOBPEMEHHO
HaXOAUTbCS HE Oojiee IMIECTH CTYJIEHTOB Ha OJIHOTO IMpenojaBarelis, MPUHUMAIOIIETO
sKk3aMeH. Ha moroToBky orBera Ha OMJIET Ha SK3aMeHe OTBOaUTCS 40 MUHYT.

[pu npoBeaeHNN TMCBMEHHOTO K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTar ycTHOTO (MMCBMEHHOI0) SK3aMEHA BBIPAYKAETCS OLIEHKAMMU:

Ouenka «omauunon— om 91 oo 100 6anioe — TeopeTIecKoe CoJIepykaHre Kypca OCBOCHO
TIOJTHOCTBIO, €3 TIPoOeIOB, HEOOXOIMMBIE TIPAKTHYECKHE HABBIKU PA0OTHI C OCBOCHHBIM
Matepuasiom chopMUpoBaHbL. Bee mperycMoTpeHHbIE porpaMMoit 00ydeHrs yaeOHbIe 3a1aHns
BBITIOJTHEHBI, KAYECTBO MX BBITIOTHEHHS OIICHEHO YKICIIOM OAJTOB, OJM3KMM K MakcuMaibHoMy. Ha
AK3aMEHE CTYJIEHT JEMOHCTPUPYET MTyOOKHe 3HAHUS MPETYCMOTPEHHOT'O IPOrpaMMOi MaTepraa,
YMEET YETKO, JIJAKOHMYHO U JIOTHYECKH TIOCIIE0BATENIHHO OTBEYATh HA ITOCTABIICHHBIE BOMPOCHL.

Ouenka «xopoutoy —om 81 0o 90 6a1106 — TEOPETUUECKOE COIEPKaHNE Kypca OCBOSHO,



HEO0OXOIMMBIE MPAKTUUECKUE HABBIKK PaOOThI CPOPMHUPOBAHBIL, BBITOIHEHHBIE YUeOHbBIE 3aaHMs
coiep KaT He3HaYUTeIbHBIEe OIMOKU. Ha sKk3amMeHe CTyIeHT JeMOHCTPHpPYET TBEPAOE 3HAHUS
OCHOBHOTO (IIPOrpaMMHOI0) MaTepuasa, yMeeT YeTKO, TPaAMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBEYATh HA TOCTABICHHBIE BOIPOCHL.

Ouenka «yoosenemeopumenvnoy — om 61 0o 80 oannoe — TEOpeTUUECKOE
collepKaHMe Kypca OCBOEHO HE IOJIHOCThbIO, HEOOXOJUMMBbIE NPAKTUYECKUE HABBIKU
paboThl chOpMHUPOBAHBl YACTUYHO, BBHIIOJTHEHHbIE Y4E€OHbIE 3aJlaHus COAEpKaT IpyoOble
omnbku. Ha sk3ameHe CTyAeHT NEeMOHCTPUPYET 3HAHWE TOJIBKO OCHOBHOT'O MaTepuala,
OTBETHI cozepxar HETOYHOCTH, cinabo apryMEeHTHPOBaHBI, HapyuieHa
NOCIIEIOBATEIbHOCTD U3JI0KEHUS MaTepuana

Ouenka «neyooenemeopumenvno) — om 36 0o 60 6a1108 — TEOPETUIECKOE
coJIep’KaHKe Kypca HE OCBOCHO, HEOOXOIMMbIC TIPAKTUYECKUE HABBIKM paOOThI HE
chopMUPOBaHBI, BHITIOJIHEHHBIC YUEOHBIC 3a/IaHUS COEPKAT IpyObIe OMMOKH,
JIOTIOTHUTEIIbHASI CAMOCTOsITEbHAs paboTa HaJ MaTepuaIoM Kypca He IPUBEIET K
CYILIECTBEHHOMY TOBBIIICHUIO KAYECTBA BBITIOJIHEHMS yueOHbIX 3a1anuii. Ha sx3amene
CTYJICHT JIEMOHCTPUPYET He3HAHUE 3HAYMTEILHON YacTH MIPOrpaMMHOT0 MaTepHuaia,
CYIIIECTBEHHBIE OIIMOKU B OTBETAaX Ha BOMPOCHI, HEYyMEHUE OPUEHTHUPOBATHCA B
MaTepuale, He3HaHUE OCHOBHBIX MOHITUI AUCITUTUIMHBI

8. MarepuajibHO-TeXHUYECKOe OOecneyeHne JUCHUNIUHbI

8.1. Munumanvno neodxo0umviit 0na peanuzauyuu OIIOII nepeuens
MamepuaibHo-mexHuueckozo obdecneuenusa (6 coomeemcmeuu ¢ PIOC, yueonvim
naanom u cnpasku MTQO) Bio4aeT B ceOsi: JEKIMOHHBIE ayAUTOPHH (000pYIOBaHHBIC
BUJIEONIPOEKIIMOHHBIM o0opynoBaHUEM TUTSL MpEe3CHTAIUH, CpeACTBaMH
3BYKOBOCIIPOU3BEACHUS, IKPAHOM M UMEIOIINUE BBIXOJ B CETh MIHTEpHET), MOMEIIEeHHS TSt
MPOBEACHUSA CEMHUHAPCKUX M MPAKTHYECKUX 3aHATHH (00OpyJdOBaHHbIE Y4EeOHOI
Me0ebi0), KOMIIBIOTEPHBIEC KJIACCHI U Ap., yaeOHas JabopaTopusi 000pyI0BaHHAS C YIETOM
cnenuUKN TUCIUTUTUHBI « AHATTUTUYECKAS XUMUS»:

MydenbpHas edb ¢ MPOTPAMMHBIM PETYISITOPOM.

Kmacc 0,25; 0,5 OBEH Poccus

Lentpudyra naboparopras «Armed»: 80-25. Kuraii

Cymmunpabii mkad [HIC-80-01 CITY EAC ¢ nporpammHbIM perynsitopom. Poccust
CnektpodoTomerp B-1200 VER 1806022 ECOVIEW Poccus

Anamutnueckue Becel OHARUS PA 114C



Texanueckne Becsl OHAUS SPX 6201

Kommnekr nabopatopHoil Mebenn (OCTPOBHBIE CTObI, TPUCTEHHBIE CTOJIbI, MIKA(BI [
XpaHEHHUs PEAKTUBOB, IIKA(BI JIs1 XPAaHEHUSI XUMUYECKOI MOCY/bl), BBITSXKHBIE CTOJIBI.

Jlnst caMocTosITeIbHON PabOThl CTYACHTOB MO AUCHUILIHHE «CTpOEHHE BEIIECTBAY
MOTYT OBITb HCIOJB30BAHBl KOMIIBIOTEPHBIE KJIACCHI, OCHAIEHHBIE KOMIIBIOTEPHOU
TEXHUKOM C BO3MOXHOCTBIO TOAKIIOYEHUS K ceTu «MHTepHeT» u JOCTynoMm B
ANEKTPOHHYIO HWH(OpManMoHHO- oOpa3oBatenbHyto cpeny KBI'Y wu  smexTpoHHO—
oudmoreunsie cuctemsl «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAUWH», DBC
«KoncynbTrant crynenta», 9bC «Anlludpoyke».

[Ipy mpoBegeHUM  3aHATUNA  JIGKUMOHHOTO  THUIMA, CEMUHAPCKUX  3aHATUN
UCIIOJIBb3YIOTCS:

JIUYEHZUOHHOE NPOSPAMMHOE obecneyeHue:

IlepeueHb TuIeH3HOHHOTO MPporpaMmMHoro odecriedennss KbI'Y 2022

Cpoxk nelicTBus
N HaunMeHnoBaHHe MporpaMMmbl, PaBo Ctpana nporpam- K
° . 0J1-BO
HCIOJIb30BAHNS KOTOPOii MpeaocTaBiasieTcsi | NMPOUCXOK-TeHHSs MHOT0
obecneyeHnst
JlumeH3ust Ha IporpaMMHOE obecrieueHne
CPEICTB aHTUBHUPYCHOMN 3aITUTHI
{ Kaspersky Endpoint Security mns 6m3Heca - Poccriickas 12 Mecsies 1300
: Crammaprasii Russian Edition. 1000-1500 Deneparms
Node 1 year Educational Renewal License
(KL4863RAVFQ)
Jlnmensust Ha o(hHCHOE TTPOrPaMMHOE
Poccuiickas
2. obecreyerne 0eccpodHo 1300
Denepanus
MoitOdrc CtanmapTHBINA
JluteH3ust Ha IPOrpaMMHOE o0ecriedeHne s
MTOMCKA 3aMCTBOBAHMI B TEKCTOBBIX Poccriickas
3. JIOKYMEHTaX PacrpoCTpaHEHHbIX pOpPMATOB Denepars 12 mecsinen 1
Antumnarnat BY3 (2000 mpoBepok)
JlutieH3ust Ha y4eOHYIO CHCTEMY
ABTOMAaTHU3UPOBAHHOTO MTPOESKTUPOBAHUS Pocemiickas
4. 12 MecsieB 8
(CAIIP) Denepanus
«"pamus»
CRM-cucrema
5 Poccuiickas 12 19
) [Iporpamma ans 3BM "1C-butpuxkc: denepanus MecATIeR
VYmpasnenue caiitoM". Jlunensus Crapt




[IpaBa Ha mporpaMmMHOe O0OeCIIeUCHIE
YHUBEpCaJIbHAS CUCTEMAa ISl BCECTOPOHHETO
CTaTUCTUYECKOT'0 aHallM3a U BU3yallu3alluu
nmanHeIX Ha 500 moys30BaTeneH.

6. CIIOA 12 MecsitieB 1
Statistica Ultimate Academic for Windows 10
Russian/13 English na 500 mone3oBaTeneit
JlokanwsHas Bepcus (Named User) ['omoBast
JIMLEH3US
[Ipara Ha mporpaMMHOE OO€ecIIeUeHNE
CPEICTBO Pa3paboTKu
7. CIIOA 12 MecsitieB 34
Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License
[Ipara Ha mporpaMMHOe 00€CIICUSHUE JIJIst
8 pabotsl ¢ PDF-nokymenTamu. Poccuiickas 12 MecsilleB 15
' Ddenepanus
ABBYY FineReader 15 Business
[IpaBa Ha mporpaMMHOE 00€CIIeUeHUE IS
BEJCHUS OYXrajTepCKOro U HAJIOrOBOIrO y4yeTa Pocciickas
9. o 12 mecsames 16
1C:byxranTepus TocyIapcTBEHHOTO cacpanui
yapexaenus 8 [[POD. DnexkTpoHHAas MOCTaBKa
JIuiieH3us Ha IPOrPaAaMMHOE CPEICTBO-
BHACOpCAAKTOP Poccuiickas
10. @ 0eccpodHo 70
Movavi Buneopenakrop 15 SE Academic cacpanni
Edition
JlurieH3ust Ha IPOrPaAaMMHOE CPEICTBO IS
3ammCH (3aXBaTa) BUIICO C DKpaHa Poccriickas
11. o 0eccpodHo 70
Movavi Screen Capture Pro (Movavi Screen cacparst
Recorder)
[Tnardopma mis mpoBeneHus: BeOMHAPOB Poccriickas
12. o 12 MecsmeB 1
Vuebinar cAcpanui

HToro o0mmii pazmMep JMLEH3HOHHOI0 BO3HATPAK/ICHUSL:




8.2 Ocodennocmu peanuzayuu OUCYUNIUHBL 071 UHEAIUOO06 U TUY, C OZPDAHUUEHHBIMU
803MOHCHOCMAMU 300P06HA

JIns  CTYyNEHTOB C OTPaHUYEHHBIMU BO3MOXHOCTSIMU  370POBbSl  CO3JIaHbI
CIIeLUAJIbHBIE YCIIOBUS IS TIOy4YeHUsl 00pa3oBaHus. B 1ensix JOCTYIMHOCTU MOJYyYEHUS
BBICIIET0 OOpa3oBaHUsA MO 00pa30oBaTENbHBIM MPOrpaMMaM HWHBAIMJIAMHU U JIMIIAMU C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 37/0POBbSl YHUBEPCUTETOM OOECIIEUNBACTCS:

1. AnpTepHaTHBHas BepcHs OQUIHMATBHOTO caita B cetn «MHTepHET» mis
C1a0OBUISAIIINX;

2. JIns iHBAIUAOB C HAPYIICHUSIMU 3peHUsl (CITaOOBUISIIINE, CIETIBIC)

- IPUCYTCTBHE AaCCHUCTEHTA, OKa3bIBAIOLIEr0 O0O0ydYarolmeMycss HeoOX0IuMyIo
NOMOILIb, AYOJMpPOBAHHUE BCIAYyX CIPABOYHOW HH(MOpPMALMU O PACIHCAHUM YYEOHBIX
3aHATHM; HaJIUMYUe CPEACTB [UIsl YCWICHHMsS OCTaTOYHOrO 3peHus, OpaillieBcKoi
KOMITBIOTEPHOM TEXHUKH, BUIACOYBEIMYMUTENEH, MPOrpaMM HEBU3YaJbHOI'O JOCTyINa K
uHbOpMAIINK, MPOTPAMM-CUHTE3aTOPOB PEUM U JIPYTUX TEXHUUYECKUX CPEJCTB MpUEMa-
nepenayu yueOHoil mHbopMaluu B JOCTYIMHBIX (popMax ajis CTyIEHTOB C HAPYIICHUSIMU
3peHus;

- 3adaHusd AJIs1 BBITIOJIHCHUA Ha O9K3aMCHC 3a4UUTBIBAIOTCA aCCUCTCHTOM,

- NMUCHMCHHBIC 3aJ]aHUs BBIMOJIHSAIOTCS Ha OyMare, HaJIMKTOBBIBAIOTCS aCCHCTCHTY
o0ydJaromumcs;

3.1)15 MHBANMOB W JIUI[ C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI 10 CIIYXY
(cmabocnplamue, riayxue):

- Ha 3auere/dPK3aMeHEe TMPHUCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOIIUN CTYACHTY
HEOOXOIUMYI0 TEXHUYECKYIO MOMOINb C YY€TOM WHIWBHIYAIBHBIX OCOOCHHOCTEH (OH
MIOMOTaeT 3aHATh pabodee MECTO, MePEABUTATHCS, TPOUUTATh U O(DOPMUTH 3a/laHKEe, B TOM
YHCJIe 3alKUChIBas MOJ IUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOJUTCS B TUCBMEHHOU (hopme;

4. Ins MTHBAIUIOB U JUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 310POBbSI, UMEIOIIUX
HapylIeHUs OIMOPHO-JIBUTATENILHOTO ammnapara, CO3JaHbl MaTepUabHO-TEXHUUYECKUE
yCIIOBUS 00€CTIEUNBAIOIINE BOZMOXHOCTH OSCIPENATCTBEHHOTO OCTYIA O0yJarOIMNUXCs B
ydeOHbIE TOMEIIEHUs, OOBEKTYy TUTaHUs, TyaJeTHbie W JAPYTHEe TOMEIICHUs
YHUBEPCUTETA, & TAKXKE MPeObIBAHUS B YKa3aHHBIX MOMEIIECHUSIX (HAJTUYUE PACIIUPEHHBIX
JIBEPHBIX MPOEMOB, MOPYUYHEN U APYTUX NPUCTIOCOOTIEHHUI).

- MINCBbMCHHBIC 3aJJaHMA BBIIIOJHAIOTCA HAa KOMIIBIOTCPC CO CIICHHUAIU3HWPOBAHHBIM
nporpaMMHBIM oOecreueHneM HJIn HaJUKTOBBIBAIOTCA ACCUCTCHTY,



- 10 JKEJIAaHUIO CTYJIEHTA 3K3aMeH MPOBOJUTCS B YCTHOU dopme.

OOyyaromuecs W3 4uciaa JHI C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBBS
oOecreyeHbl 3JIEKTPOHHBIMU 00pa30BaTebHBIMU pECypcaMu B (popMmax, aaanTUPOBAHHBIX
K OpPaHUYEHUSIM UX 370POBBS.



Ipunoxenue 1

JIMCT u3MeHeHuil (IOMOJTHEHMIT)
B paboueil mporpaMme JUCHUILTAHBI « AHATTUTAYECKasT XUMUS

no HanpasieHuto noArotoBku 04.03.01 Xumus (XuMus oKpyKaromieu cpessl,
XUMUYECKasi HKCIePTHU3a U IKOJIOTHUecKas 0€301MacHOCTh )

Ha 2022-2021 y4eOHBIM roj

Ne JJyieMeHT ( MyHKT) IlepeyeHb BHOCMMBIX IIpumeyanue
n/n PII I U3MEHEeHU (JONMOJTHEHNH)

OOcyxJIeHa M peKOMEHI0OBaHa Ha 3aceTaHuu Kadeapbl HCOPTaHMYECKON U (DH3NISCKOM
XUMUH
poTokoa No OT « » 2022 .

3aBenyromnuii kadeapoit X.b. Kymixos




Pacnpenenenne 6a110B TEKyIIEro i pyoe:KHOT0 KOHTPOJIS

IIpuioxenne 2

Cymma b6annoe
M Buo konmponsa
u
n/n Obwan 1-2 mouka 2-1 mouka | 3-a mouka
cymma

1 ITocewenue 3anamuii 00 10 b6annoe | oo 3 6. 00 30. 0o 46.

2 Texkywiuit KoHmponv: 00 30 6annoe | 0o 10 o. 00 10 6. 00 10 6.
Omeem na npakmuueckux om () 009 6. om 000 36. | om0oo 3 6. | om0oo3
3AHAMUAX 0.
Buvinonnenue nabopamopnuix 1o 12 6amnos | 4 0. 40. 40.
pabom
Boinonnenue
CAMOCH OAM EJIbHBIX 3A0AHUTL
(pewienue 3a0au, nanucanue
pegpepamos, doxnad, scce ) om 0 0096. om00036. |om00oo36|om0oo3

o

1 Pybescnutit Konmpoino 00 30 6annoe | 0o 10 6. 0o 10 o. 00 10 6.

TECTUPOBAHUE ot 0- mo 90. ot 0- 1o 36. | oT 0- o ot 0- o
36. 36.
KOJIJIOKBUYM or0m0216. |or0m070. |or0mo76.|0or0mo?7
0.

Hmozo cymma mekywezo u
PY0erscHozo KOHmponsa

0o 7006annoe | 0o 230. 00 230 0o 240
OIIeHKA «Y/JA0BJIETBOPUTEIbHO»

He MeHee 36 | He MeHee 12 | He MeHee He MeHee

0. 0. 126 126
OI[EHKA «XOPOIII0)» Menee 70 0.

(51-69 6.) meHee 23 6 | menee 23 6 | meHee 246
OIICHKA «OTJHYHOY»

He MeHee 70 | He MeHee 23 | He MeHee HE MEHee

0. 0. 236 246




Ipunoxenue 3

Llkana oyenuganusn nianupyemuix pe3yibmanos 00yueHus

Texymmii 1 pyOexHbII KOHTPOJIb

Cemectp HIkana oueHuBaHUsA
0-35 6ansioB 36-50 6annoB 51-60 6ann0B 61-70 6annoB
Bropoii | Hactuynoe  nocemenue | [TonmHoe wnmu  yactuynoe | [lonmHoe unu | IlomHoe
ayIUTOPHBIX 3aHATHHN. | TIOCEleHNe  ayAUTOPHBIX | YACTHUYHOE MOCEIIeHNE | TOCEIIeHue
HeynoBnerBoputenbHoe 3aHATHIH. YacTuuHoe | ayAUTOPHBIX 3aHATHH. | ayJTUTOPHBIX
Y. y y
BBIITOJTHEHUE JOMAIIHEI0 | BBIIIOJITHCHUE JOMAIIHET O 3aHIATHIH.
3aaHus. ITnoxas | 3amaHus. YacTuunoe | [10HOE  BBIIONHEHHE
IIOArOTOBKAa K OaJUIbHO- | BBIIOJIHEHHWE 3aJaHWui IS AOMAIIHETO 3aTaHAL. Tomoe
. v BBIITOJTHEHUEC
NTHUHI'OBbBIM MOCTOATCIIBHOU ThI o
pe 0 CaMOCTOATCIBHO . paborer, Bremonnenue 3amaHuii OMAIIIHETO
MCPOIIPUATHAM. CTYI[GHT TCCTOBBIX 3aJJaHWH, OTBCTHI v A
JUISL CAMOCTOATEIBHOM | o g
HE JIOTTYCKAETCS K | Ha KOJIJIOKBHYME Ha :
_ paboTHI, TECTOBBIX | Bo oo eHe
IIPOMEXYTOYHON OLICHKY o
3aJaHn, OTBCTHI Ha Sa)IaHI/Ifl TSt
aTTECTAINH «YIOBJIETBOPUTEIHHO. KOJUTOKBHYME Ha
™ CaMOCTOSATENbHOU
OLIEHKY «XOPOIIIO». pPaGOTHI,
TECTOBBIX
3aJIaHUH, OTBETHI
Ha KOJJIOKBHyME
Ha OLIEHKY
KOTITUIHOM.
IIpoMe:kyTOUHAs aTTECTALIUA
Cemectp IlIxama oreHUBaHUS
HeynonerBoputenbHo VY 10BIE€TBOPUTEILHO Xoporiio OTan9IHO
(36-60 GaoB) (61-80 GamoB) (81-90 6amoB) (91-100 6amroB)
Bropoit Crygentr umeer 36-60 | Crynentr wumeer 36-50 | Ctynent umeer 51-60 | Ctynent umeer 61-70

0aJUIOB 10 HWTOraM

TEKYIIEro u
PYOEXHOro KOHTpOJIS,
Ha DJK3aMeHE He Jail
MOJIHOTO OTBETa HU Ha

OUH BOIIPOC.

Crygentr umeer 36-45
OamnoB

TEKYILEro
PYOSXKHOTrO KOHTPOIIS,
Ha  DJK3aMeHe  Jai

10 nuroram

u

IOJIHBIM OTBET TOJBKO

0alloB MO HWTOram
TEKYIIEro M pPyOexHOro
KOHTPOJIS, Ha DSK3aMeHE
Jajl TIONHBIA OTBET Ha
OJIH BOIIPOC W YaCTHYHO

OTBCTHJI HA BTOpOﬁ.

Crynent wumeer 46-60
0ajuloB 1m0 WTOram
TEKYIIEro U pPyOexHOro
KOHTPOJI, Ha OSK3aMeHe
Jal TIOJHBIA OTBET Ha
OJMH

BOIPOC WJIH

YaCTH4YHO OTBCTUII HaA

OaJUIOB II0 HWTOraM

TEKYIIEro 5

PYOEKHOr0O KOHTPOJIS,

Ha OK3aMCHEC Jal
ITOJIHBIN OTBE€T Ha
OJJMH BOIIPOC n

YaCTUYHO OTBETHJ Ha
BTOPOl.

Crynent umeer 61 —
65 0alIoB MO UTOraM
TEKYILEro
PYOSKHOTO KOHTPOIIS,

)54

Ha OK3aMCHEC Jall

0alIOB MO  HWTOTaMm
TEKYILEro U pyOexHOTr0
KOHTPOJIS, Ha DK3aMEeHe
Jlall TIOJHBIM OTBET Ha

o0ba Borpoca.




Ha OJJMH BOIPOC

o0a Borpoca.

CryneHnt UMeeT o
UTOraM  TEKYIIEro U
pyOexHOro KoHTpos 61-
70 OamaoB Ha JK3aMEHE
HE Jaj IOJHOr0 OTBETa
HU Ha OJWH BOIPOC.

MOJHBIA  OTBET Ha
OOMH  BONPOC H
YaCTUYHO OTBETHJI Ha
BTOPOM. Crynent
umeer 66-70 OGayios
MO0 UTOTraM TEKYIIETO

u pyOexHOTO
KOHTPOJIS, Ha
JK3aMeHe Jan

MOJHBIIA OTBET TOJBKO
Ha OJMH BOIIPOC.




