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1.]_[6.]1]) H 3aJa4Y1 0CBOCHUHA JUCIHUII/IMHBI.

" CO34aTh TEOPETHYECKYI0 0a3y W HAyYHBIX OCHOB IPAKTHUYECKOTO MPUMEHEHHS Pa3IHUHBIX
AHAJTUTUYECKUX METOI0B IPH OCYIIECTBICHUU MPO(PECCHOHANBHOM MOTOTOBKH;

* chopMUpOBaATh IMPEICTABICHUS O XWMHUKE-aHAJUTUKE KaK O MpodecchoHale, HCHOJIb3YIoIeM
HAa0Op pPAa3IMYHBIX METOJOB aHajdW3a M PYKOBOICTBYIOIIMMCS OOOOIIEHHBIMH 3HAHHUAMHU TIO
XUMHMM, (QU3UKE U MaTreMaTUKe, U MOHITHUA O CHEHU(PUUYECKUX OCOOCHHOCTSAX NPUMEHEHUs
MPAKTUYECKOH pabOThl aHAJTMTUKOB B YCIOBHSIX MPOW3BOJCTBA, OCOOEHHO C TOYKM 3pEHHS €€
BIIMSIHUS HA OKPYXKAIOUIYIO CPENy;

" 1aTh NPEACTABICHUE O TEOPETHYECKUX OCHOBAX, METOJOJOTMU M INMPAKTHYECKOM BBIIIOJHEHHUH
AHAITMTUYECKUX H3MEPEHUM.

B pe3yJbTare H3y4eHUsA 0a30B0ii YacTH IUKJIA oﬁyqamumﬁca HOJIZKCH 3HATh:

u poJib U MECTO XHMHYCCKOTO aHalIM3a U AHAJIUTUYECKOU XUMHHU B CUCTEME HayK, BJIaJCTH
METPOJIOTUYECKUMU OCHOBAMH aHAJIN3a;

"  CYIIECTBO PEAKIIMH M MPOIECCOB, UCIIOIH3YEMbIX B aHATUTHYECKOW XUMHH, MPUHIIAITB U 00J1acTH
HUCITOJIB30BaHUA OCHOBHBIX MECTOJ0OB XUMHWYCCKOTO aHAJIN3a (XI/IMI/I‘IGCKI/IX, (bHSI/ILIeCKI/IX);

u TCOPUIO U IIPAKTUKY (1)I/ISI/IK0-XI/IMI/ILIGCKI/IX MCTOAOB aHaJIM3a OPraHUYCCKUX W HEOPraHUYCCKUX
COCAUHCHUM;

" 0COOEHHOCTH OOBEKTOB aHAJIW3a M BJIAJECTh METOJOJIOTHEH BRIOOpPA METOJIOB aHAIN3a, HMETh
HAaBBIKU UX ITPUMCHCHUS.

* H3yyenue [AaHHOW MAUCIUIUIMHBI HANpaBiIeHO HA OCBOCHHE OO0OOIIEHHBIX
TPYIOBBIX () YHKIIMHA

» [IC «Ilenmaror (memaroruyeckas IeATeIbHOCTh B Cepe IOMIKOJIBHOT0, HAYaIbHOTO
o0I1ero, OCHOBHOTO 00IIero, cpeaHero ooéimero oOpa3oBaHusA) (BOCHUTATEND,
YUHTEIb)» YTBEPKACHHBIN npukazoM Muntpyaa Poccuun ot 18 okTsa6ps 2013 r. N
5441 OTO® - Ilegarorunyeckasi J€ATEIbHOCTb IO MPOEKTUPOBAHUIO U PEATU3ALNU
o0pa3oBaTeIbHOrO Mpolecca B 00pa3oBaTEIbHBIX OpPraHU3alUAX JJOUIKOIHHOTO,
HaYaJIbHOTO 00I1IeT0, OCHOBHOTO 00IIIEeT0, CPEHETO 001Iero 00pa3oBaHus

2. Mecro nucuumiinnabsl B ctpykrype OIIOII BO

Juctuminaa "AHanuTH4eckas XUMHUS"' OTHOCHUTCS K 0053aTeIbHOM 4YacTH Y4eOHOTO
nukina — b1.5.11.02 Monynp «Xxumusi» U npenogaeTcs CTyAeHTaM BTOpPOro Kypca B 3 u 4
ceMectpe. M3yueHue AUCUUILIMHBI Oa3upyercss Ha Marepuaie, MpPeayCMOTPEHHOM
nporpaMMoi 1o oOIIed M HEeOpraHu4ecKod xXumuu. M3ydeHue Teopuu M NPaKTUKU
aHaJgu3a HEOPraHWYeCKUX OOBEKTOB OCHOBAaHO Ha MaTepuajie KypcoB  oOmel u
Heopranndeckoi xumuu. OOpaboTka pe3ysibTaTOB aHajdu3a OCHOBAaHA Ha MaTepuae
KypcOB  IMKJIa «OOIlHEe MaTEeMaTUYEeCKUE U ECTECTBEHHOHAY4YHbIC JIUCHUILIUHBIY,
n3ydaeMbIx Ha 1 —2 Kypcax.

N3yueHne naHHOW AMCUUIUIMHBI HAMPABIEHO HAa OCBOEHUE OOOOIIEHHBIX TPYIOBBIX

byHKINNA



[IC «Ilenaror (memaroruyeckas A€ATE€IbHOCTb B Cpepe MOIIKOIbHOIO, HAYaJIbHOIO
00111eT0, OCHOBHOI'O OOIIIETO, CpeTHEeT0 00IIero o0pa3oBaHus) (BOCHUTATENb, YUUTEIb)»
yTBEPKJIEHHbIN npukazoM Muntpyna Poccun ot 18 oktsabps 2013 r. N 544u OTO -
[legarornueckasi AESITENBHOCTh MO MPOEKTHUPOBAHUIO M peaju3alud 00pa3oBaTeIbHOTO
mpoiecca B 00pa3oBaTENbHBIX OPraHU3alMSIX JOIIKOJBHOIO, HayaldbHOrO OOIIEro,
OCHOBHOT'O 00I1I€T0, CPpeAHEro 0011ero 00pa3oBaHUs

3. Tpe0oBaHus K pe3yJibTATAM OCBOCHHS COACPKAHUA TUCHUILIMHBI (MOLYJIA)

[Iporiecc wW3ydeHHWs JUCHMIUIMHBI HampaBieH Ha (OpPMHUPOBAHUE DJIEMEHTOB
cieayromux komnereHuuii B coorsercteuu ¢ ®I'OC BO:

a) o0menpodeccHoHaANbLHBIX KOMIIETEHIIUN:

CIIOCOOHOCTBIO HCIOJb30BaTh IMOJIyYEHHBbIE 3HAHUS TEOPETUYECKUX OCHOB (yHIaMEHTAIbHBIX
pa3zesioB XMMHHU MpH pelieHnu npodeccruonanbubix 3a1a4 (OIIK-1);

BJIaJICHUEM HaBBIKAMH TPOBEACHUS XUMUYECKOTO IKCIEPUMEHTA, OCHOBHBIMH CHHTETUYECKUMU U
AHATMTUYECKUMHU METOJIaMH TIOJTydeHHUS U UCCIISIOBAHUS XUMHUUECKHX BemecTB U peakuui (OITK-2);

CIOCOOHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIE  33aKOHBI ~ €CTECTBCHHOHAYYHBIX  TUCHUIUIMH B
npodeccuoHanbHOU nestenbHoCcTH (OITK-3);

CIOCOOHOCTBIO PelIaTh CTAHJAPTHBIE 3a/1a49H MTPOPECCUOHATBLHOMN JCATEIILHOCTH C UCIIOJIh30BAHUEM
COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA C y4eTOM OCHOBHBIX TpeOOBaHMIA
nHpopmarnmonHoit 6e3omacuoctu (OI1K-4);

CIOCOOHOCTBIO K MOUCKY U MEPBUYHON 00pabOTKe HAyYHOH M HAYYHO-TEXHUYECKOU MH(pOpMAIMU
(OIIK-5);

3HaHUEM HOPM TEXHUKM O€30MaCHOCTH W YMCHHEM peaiu30BaTh WX B JIAOOPATOPHBIX H
TexHojoruueckux yciopusx (OIIK-6).

0) npodeccCHOHAJILHBIX KOMIIETEHIIUM

CHOCOGHOCTBIO BBIIIOJIHATE CTAHAAPTHLIC OIICpAalHH 110 IIpCAIaraCMbIM MCTOAMKaAM
(LIK-1);

BIIaJICHUEM CUCTEMOM (DyHIaMEHTAIBHBIX XuMudeckux noustui (I1K-3);
CHOCOOHOCTH MIPUMEHSTh OCHOBHEIE €CTECTBCHHOHAYUYHBIE 3aKOHEI u

3aKOHOMEPHOCTH  pa3BUTHUSI ~XMMHUYECKOM HAyKM TpU  aHAJIU3€  MOJYYEHHBIX
pe3ynbTaTtoB(I11K-4);

BIIAJICHUEM MeToAaMu 0e30MacHOro oOpalleHus C XMMUYECKUMH MaTepuajlaMu C
ydeToM uX puznueckux U xumudeckux cBoicts (I1K-7).



B pesynbraTe 0CBOCHHUS AUCHUIUINHBI O0YJAIOLTUICS JOJDKEH:

3HATD:

LEJU U 33/1a41 AaHATUTUYECKON XUMUHU, XUMUYECKOTO aHaIN3a; MyTU U CTIOCOOBI X
pemenus(31);

pPOJIb U 3HAYEHUE METOAOB AHAJUTUYECKOU XUMHUU B IPAKTUUYECKOU
nestenbHocTU(32);

OCHOBHBIE pa3jieiibl aHATUTUUECKON XUMUU, XUMUYeCKoro aHanu3a(33);
OCHOBHBIC TIOHSITHUSI AaHAIUTUYECKON XUMUU, aHATMTUYECKHUE peareHThI(34);
OCHOBHBIE 3TaIbl PA3BUTUS AHATUTUYECKON XUMHUU, €€ COBPEMEHHOE
cocrosiane(35);

CBSI3b AHAJIMTUYECKUX CBOUCTB COCIMHEHUH C TIOJIOKEHUEM

COCTABJISIOIINX WX JIEMEHTOB B MEPUOIUYECKON CUCTEME PJIEMEHTOB
J.N.MenneneeBa(36);

MIPUMEHEHHE OCHOBHBIX IMOJIOKEHUI TEOPUH PACTBOPOB, YUCHHUSI O XUMHUYECKOM
PaBHOBECUH, XUMUYECKONW KUHETUKE, KaTan3e, afcopOIri B aHATUTHIECKON
xumuu(37);

IPUHITUIIB KAUECTBEHHOTO aHAJI3a HEOPTraHMYECKUX M OPraHUYECKUX
BemecTB(38);

OCHOBBI METOJIOB BBIJICJICHHUSI, pa3/ieiIeHUs, KOHIICHTPUPOBAHUS BellecTRB();
OCHOBBI M HCTIOJIb30BAHNE COBPEMEHHBIX XUMUYECKUX, PU3NUECKUX U (HU3UKO-
XUMHYECKUX METOJI0B B KaYECTBEHHOM U KOJIMYEeCTBEHHOM aHanu3e(39);
OCHOBBI MAaTEMATUUYECKON CTATUCTUKHU IPUMEHUTEIBHO K OLIEHKE MTPABUJIBHOCTH U
BOCITPOM3BOJIUMOCTH PE3yJIbTATOB KOMYecTBeHHOTro aHanu3a(310);

OCHOBHBIE JINTEPATYPHBbIE UICTOUHHUKHU U CIIPABOYHYIO JINTEPATYPY 1O
aHanutudyeckor xumun(311).

YMmeTh:

CaMOCTOSITEILHO paboOTaTh ¢ YICOHOM M CIIPABOYHOM JIUTEPATYPOH 10
aHanutuyecko xumun(Yl);

0TOMpaTh CPEIHIO0 POOY, COCTABIISITH CXEMY aHaIN3a, TPOBOAUThH Ka4ECTBEHHBIN
Y KOJIMYECTBEHHBIN aHanu3 BemecTtBa(Y?2);

BBITIOJTHSATH UCXO/IHBIE BHIYUCIICHUS, UTOTOBBIE PACUYETHI C UCIIOJIb30BAaHUEM
CTaTHCTHYECKOU 00paboTKu pe3ynbratoB aHanu3a(y3);

MOJIb30BATHCSI MEPHOM MOCYA0W, aHAIUTUYECKUMHU BecaMu(Y4);

TOTOBUTH U CTAaHAAPTHU30BATh PACTBOPHI aHATUTHUECKUX peareHToB(YS);
paboTaTh C OCHOBHBIMU TUTIAMU TTPUOOPOB, HCTIOIB3YEMBIX B aHATTN3E
(poTormekTpOKOTOPUMETPHI, CIIeKTpodoTOMETphl, pH — MeTphI, MONSIpO-TpadHI,
YCTaHOBKH TSl KyJIOHOMETPUUYECKOTO TUTpoBaHus U Ap.(Y6);

COCTaBJISITh OTYETHI O IPOBEICHHOM aHamUTH4YeCKo padote(VY7);

AHATM3UPOBATH PA3TUYHBIC 0OBEKTHI HEOPTAHUYECKOTO U OPTaHUIECKOTO
npoucxoxaeHusi(Y8)

3. Baagern



" TEOPETHUYECKUMHU U METPOJIOTUYECKUMHU OCHOBAMH aHamUuTHUecKoi xumuu(B1);
" TEeXHUKOH IKCIEPUMEHTAIBHON pabOThl B aHATUTHYECKUX JabopaTopusix(B2);
" paboToil c muTepaTypoil no aHanuTuyeckou xumuu(B3);

" OObITOM 00pabOTKH U 0000LIEHUSI MaTepHUaia U MOUCKA HOBBIX

AKCIIEPUMEHTANBHBIX U TEOPETHUECKUX pe3ynbTaToB(B4).

HeoOxoaumpIx uisi BBINOTHEHHSI TPYAOBBIX (yHKIMHA B coorBercTBHH C [IC
«Ilegaror (memarormyeckasi JesATEIBHOCTh B c(epe JOIIKOIBHOTO, HadallbHOTO OOIIero,
OCHOBHOTO 00Iller0, cpenHero oOmero o0pa3oBaHus) (BOCIHUTATENb, YYUTEIb)»
yTBEepKJAeHHbIN npukazoM Muntpyna Poccuu ot 18 okta0pst 2013 r. N 544 TD - A/01.6
O6menenarornueckass ¢yakuus, A/02.6 BocnurtarenbHas paesTenbHOCTh, A/03.6
PaspuBatomiast gesitensHOCTh, B/03.6 Ilemarormueckasi NEATENBHOCTh 1O peaNTHU3AINH
poTrpaMM OCHOBHOTO U CPEIHETO O0IIero 00pa3oBaHus

4. CTpyKTYypa H cojepkaHue JUCUUIVIMHbI «KAHAJMTHYECKAS] XUMUD)

nepeuenb OUECHOUYHbIX cpedcme U KoHmpoJaupyembvlx Komnemelmuﬁ

Tabauya 1. Codepoicanue oucyuniuHvl

No Haumenosanu Cooepoicanue Kon Dopmbi
e pasoena/memvi KOHTPOJI | meKyuje2o
pasoena/mem UpyeMOU | KoHmpons
bl KOMIIETE
150005051
(nmm ee
YacTH)
1 MOAVYJIb Ananmutnyeckas YO, KP,
Xumuueckoe | XuUMHUS Kak OIIK-1; | A3,
Cemecmp 3 | paBHOBecue | HayyHas qucuuiuinHa. | OIIK-3; | komnokBuym
B XHUMHYECKOE OIIK-5; |1
TOMOTeHHBbIX PaBHOBECHE. [1K-3;
cucreMax Heoprannueckuit [1K-5;
Ka4EeCTBEHHBIN aHAJIN3
KucnotHo-ocHOBHOE
paBHOBeCHUE
KowmrutekcHbie




COCIMHCHUS.

2 MOJ1VYJIb XUMHYECKOE OIIK-1; | YO, KP,
XuMHYeckoe | paBHOBECHE B OIIK-2; | TecTupoBaH
Cemecmp 3 | paBHOBecHe | T€TEPOIr€HHBIX OIIK-3; |wue, U113,
B rereporen | cucremax. Papuoecuss | OIIK-5; | komnokBuym
HBIX B CUCTEME PacTBOP- OIIK-6;
cucTreMax 0CaJIOK. IIK-1;
Heopraunueckuit [1K-3;
KauecTBeHHBIN aHamm3. | [1K-4 ;
Metonpl paszneneHus
Y KOHIIEHTPUPOBAHUSA
3 MOJVYJIb BBenenue B OIIK-1; | YO, KP,
Cemecmp 4 | BBeneHue B | KOJIMYECTBECHHBIN OIIK-2; | TecTupoBaH
KoJandecTBeH | aHanmn3. OCHOBHEBIC OIIK-4; |wue, U113,
HbIM AHAJIM3. | OTAllbl U PUHIUIIBI OIIK-5; | KOMJIOKBUYM
I'paBumerpu | ananusa. OIIK-6;
s.2aektporp | [Ipo6ooTdop u [1K-1;
aBUMeETPUA IpOOOMOATrOTOBKA [1K-3;
MeTtponoruueckne [1K-4 ;
OCHOBBI [IK-7
KOJIMYECTBEHHOIO
aHanu3a
I'paBumMeTpuueckuit
METOJ aHaJIn3a
DIEeKTpOrpaBUMETPUUEC
KU METOJI aHaJIN3a
4 MOJVYJIb Knaccuduxarms OIIK-1; | TectupoBan
IMoasiporpa | BombTammnepomerpuuec | OIIK-2; | ue.
Cemecmp 4 | pyyeckuii KHX METOJIOB. OIIK-5;
MeTOo]] NunukaTtopHbie OIIK-6;
aHaJImM3a. BJIEKTPOJIBI METO/A. IK-1;
KonaeHncatopHsblid, I1K-3;
MUTPAOHHBIH, I1IK-4 ;
nuddy3uonnbit  Toku. | [1IK-7
[IpenenbHbIi

nu(dPy3nOHHBIN TOK.
[onstporpadust.




YpaBuenue HMnpkoBuya

51 NnbkoBuua —
I'eripoBckoro
5 MOJVYJIb Brenenue B | OIIK-1; | VO, KP,
TurpuMeTpu | THATPUMETPUYECKUE OIIK-2; | TecTupoBaH
Cemecmp 4 | yeckue METO/Ibl aHAIK3a OIIK-5; | wme,
METO/bI Merton kucinoTtHo- | OIIK-6; | /I3,
aHaJIM3a ocHoBHOTrO TuTpoBanus | [IK-1; KOJIJIOKBUYM
Meton oxucauTenbHo- | [TK-3;
BOCCTAHOBHUTEJILHOTO I1IK-4 ;
TUTPOBAHUSA [1K-7
Merton ocaauTenbHOTO
TUTPOBAHUS
Meton
KOMJIEKCOMETPHYECKOTO
TUTPOBAHUS
6 MOJVYJIb [Torenunomerpuueckuii | OIIK-1; | rectupoBan
DJIeKTPOXH METO/1 aHaJIn3a OIIK-2; | wue,
Cemecmp 4 | yipqeckue Kynonomerpuueckuii OIIK-4; | a3,
MeTOAbI METOJ, aHAJIu3a OIIK-5; | KOMJIOKBUYM
aHaJmM3a AMIIEpOMETPpUYECKUI OIIK-6;
METOJ] aHaJIN3a IIK-1;
I1K-3;
I1K-4;
[1K-7
7 MOJVYJIb MonekynspHas OIIK-1; | TecTupoBan
Onruueckue | abcopOIMOHHAs OIIK-2; | ue,
Cemecmp 4 | yeronpt CICKTPOCKOITHUS OIIK-5; | U3,
aHaJIu3a ATOMHO- OIIK-6; | KOJIOKBUYM
abcopOoumonnsiii Meto | I1K-1;
MeToa YMHUCCUOHHOM I1K-3;
CIIEKTPOMETPUU [1K-4;
IJIAMEHU. [1K-7

Tabnuya 2. Obwas mpyooemxocms oucyuniursvl cocmasisiem 20 3auemuuvlx eOuHUY




( 720uacos)

Bun pabotsl TpynoeMKoCTh, 4acoB
3cemectp | 4 cemecTp
OO0umas Tpy10eMKOCTh 360 360
KonTakTHas padora: 136 162
Jlexyuu (J1) 51 54
llpakmuueckue 3anamus (113) 17 18
Jlabopamopnwvie pabomul (JIP) 68 90
CamocTosiTeqibHast padora: 197 141
Kypcogas pabdota (KP) 30
IToaroroBka u NMpOX0XKAEHUE POMEKYTOUHOU aTTECTALUN 27 27
Bux npoMe:KyTOYHOM aTTecTaluu 9K3aMEH | DK3aMEH

Kpome nekiuii, mpakTuueckux u 1abopaToOpHBIX pabOT CO CTyICHTaAaMHU MTPOBOJIUTCS
cienytomias padora:

peleHre pacyeTHBIX 3a7a4 M0 U3y4aeMbIM TeMaM Iepe]l KaX 01 J1a00opaTopHOi paboToil;
BBITIOJTHEHUE CTYJCHTAMU UHAUBUAYAJIbHBIX 33JJaHUI TT0 BCEM M3y4YaeMbIM TEMaM, C
MOCIIEYIOIIEeH MPOBEPKOM U OOCYKIECHUEM C MIPETNOaBaTeIEM BhITIOJTHEHHOTO 3aJaHUs
(Takux 3aJlaHUi OJTHO B 3-€M U IISITh B 4-OM ceMecTpe);

NOATrOTOBKA U Cla4ya KOJUIOKBUYMOB IO BCEM M3y4aeMbIM TeMaM (OAUH B 3-€M U YEThIPE B
4-oM cemecTpe)

BBINIOJIHEHUE CTYJIEHTaMU 3 TECTOBBIX 3aJjaHUN B 3 €M ceMecTpe U 3 B 4-OM CEMECTpE.

B coomeemcmeuu ¢ Tunogvim nonodicenuem o gyze K 6u0am yueoHoi pabonut
OMHeCceHbl:

JleKyuu, KOHCYIbmMAauyuu, CeMUHAapvl, NPAKmMudeckue 3aHAMUsA, 1a00pamopHble
padomul, KOHMPOAbHBIE PAOOMBL, KONNOKEUYMbL, CAMOCMOAMENbHbIE PADOMbL, HAYYHO-
uccredogamenvckas paboma, NPAKmMuKu, Kypcogoe npoekmuposanue (Kypcosas paboma,).

Buicuee yuebnoe 3asedenue moscem ycmanasnusams opyaue 8uobl Y4eOHbIX 3aHAMUIL.
Coaep:kaHue TUCHUILIAHBI (Pa3aesbl IUCHUILIMHBI 1 BHIbI 3aHSATHIA)

5. OueHo4YHbIe MATePHAJIBI ISl TEKYIIEro U Py0e:KHOr0 KOHTPOJISI YCIIeBAeMOCTH U

NMPOMEKYTOYHOM aTTeCTAlMHU.

Kpurepuu ¢gopmupoBanusi OLEeHOK

S.1.Tpagnuuonnubie GopMbl KOHTPOJIS
Texymas arrecramusi. OCHOBHbIE ()OPMBI: YCTHBINM ONPOC, TUCEMEHHBIE 3a/IaHus,
nabopaTtopHbie padOThl, KOJUTOKBUYMBI, KOHTPOJbHbBIE PA0OTHI(CUCTEMATUYHOCTD,

HETIOCPEJACTBEHHO KOPPEIUPYIOIIAsCA C TPEOOBAHUEM MTOCTOSHHOTO U HEMPEPHIBHOTO



MOHHTOpPHHTA KaueCcTBa 0O0YyUEHHs, a TAK)KE BOZMOXKHOCTH 0alIbHO-PEUTHHTOBOM OLIEHKH
YCHEBAEMOCTH CTYEHTA).

IIpomeskyTouHas aTTecTanmsa: SK3aMeH

OcHoBHbIE GOopMBI: 3aueT U 3Kk3aMeH (OCyIIEeCTBISIETCS B KOHLE CEMECTPA U MOXKET
3aBepIIaTh U3YYEHHUE KaK OTAEIbHON TUCIUIUINHA, TAK U €€ pa3zAeia).

5.2.Buabl KOHTPOJIS 10 c10co0y (popMuUPYeEMBIX KOMIIETEHIUI (AKTUBHBIE
TeXHOJOTuU 00y4eHMs1)

Tekyas arrectaiusi CTyJ€HTOB IPOU3BOUTCS B JUCKPETHBIE BPEMEHHBIC HHTEPBAJIBI
JIEKTOPOM U TIpernoiaBaTeseM (SMH), BEAyIIUMHU J1a00paTopHbIe pabOThI MO TUCIUILUIMHE B
cieayomux Gpopmax:

o Mmecmuposanue;
nuUcbMeHHble UHOUBUOYATbHBIE OOMALUHUE 3A0AHU;

o BbINOIHEHUE 1aDOPAMOPHBIX pabom;

e 3auuma 1abopamopHsix pabom;

o OMOENLHO OYEHUBAIOMCS TUYHOCTIHbIE KAYeCMBAd CYOeHma (aKKYpamHocmeo,
UCNOJIHUMENbHOCb, UHUYUAMUBHOCMb) — paOOMa y 00CKU, C80EBPEMEHHAsL COayd
mecmos, omuemos K 1aO0pamopHuiM pabomam u NUCbMEHHbIX 0OMAUHUX
3a0aHUl.

Pybexncnas ammecmayus cmyoenmos npouzeo0umcst N0 OKOHYAHUU MOOYJIsl 8
credyrouux hopmax:

o MecmuposaHue;

o KOHMPONbHBIE pAOOMbL;

o 3auuma 1ab60pamopHsix pabom (mecmuposawue);

[ ]
Ilpomesricymounnlit KOHMPOIb NO PE3VILINAMAM CEMEeCMPAM N0 OUCYUNTUHE NPOXOOUM 8
Gopme nuCbMeHHO20 IK3AMeHa (8KIoYaem 8 cebs Omeem Ha meopemuyeckue 60npocsl U
peuterue 3a0a) oo 8 couemaruy pa3iuiHsix Gopm (KoMnviIoMmepHoO2o MeCcmupoB8arusl,
peuienus 3a0ay u np.)

* YcTHBI onpoc (II03BOJISIET OLIEHUTh 3HAHUS U KPYTro30p CTYICHTa, YMEHHE
JIOTUYECKHU TTOCTPOUTH OTBET, BIIaJICHUE MOHOJIOTHYECKON PEYBIO U UHBIE
KOMMYHUKATHBHBIC HaBBIKH, 001a1a€T OOJIBIITUMHU BO3MOKHOCTIMHU
BOCIIUTATEJIbHOTO BO3/IEUCTBUS MPETOJABATEINS).

* [IucbmMeHHbIe padoOThHI (F3KOHOMUSI BPEMEHU MPENOAaBaTENsl; BO3MOKHOCTh
MMOCTaBUTh BCEX CTYACHTOB B OJMHAKOBBIEC YCIOBUS, OOBEKTUBHO OLICHUTH OTBETHI
MIpU OTCYTCTBUU MOMOIIM MIPENOAaBaTeNsl, IPOBEPUTH 0OOCHOBAHHOCTh OIICHKH;
CyOBEKTUBHOCTH MPU OLEHKE MOATOTOBKHU CTY/ACHTA).



* KOHTpOJIb C IOMOIIBI0O TEXHUYECKUX CPeJACTB U HHPOPMAIMOHHBIX CHCTEM
(onepaTtuBHOE MONTyYeHUE OOBEKTUBHON HHPOPMALIMK 00 YCBOEHUU CTYJEHTAMU
KOHTPOJUPYEMOI'0 MaTepHralia, BO3SMOKHOCTh AETAIbHO U IEPCOHU(DULIMPOBAHO
MPEACTaBUTh 3Ty UHPOPMALIMIO IPETOJABATENIO0, (HOPMUPOBAHUS U HAKOIICHUS
MHTErpajbHbIX (PEUTUHTOBBIX) OLICHOK JIOCTHXKEHHI CTYJEHTOB MO BCEM MOIYJISIM
TUCIMILINHBI, TPUBUTHE TPAKTHUECKUX YMEHUN U HABBIKOB PaOOTHI C
MH(OPMAIMOHHBIMU PECYpPCaM U CPEICTBAMH, BO3MOKHOCTh CAMOKOHTPOJIS U
MOTHUBAIIMU CTYJICHTOB B IIPOIIECCE CAMOCTOSITEILHON PabOThI);

= JlesioBBIe U poJieBble UTPbI (C 11eJIbI0 GOPMUPOBAHUS U PA3BUTHS
npodeccuoHaIbHbIX HABBIKOB)

* Berpeun ¢ mpeacraBureassMu Beaymux Jadoparopuit r. Haapuuka u KBP.

Yoenvuwuit 6ec 3zanamuil, npoooumvix 6 uHmMeEPAKMUGHBIX hopmax, cocmasisiem
npumepno 40% ayoumopuwvix 3anamuil.
3aHsATHSA JeKIMOHHOT0 THNIA cocmasisatom okono 30% ayoumopHvix 3auamuii.

Kpumepuu ¢0DMMDO€CZHM}Z OYEHOK (OMQHMGCIHMH) YCMHO20 onpoca

YceTHBIE  ompoc  SABISETCS OJHUM K3 OCHOBHBIX CIIOCOOOB Yyué€Ta 3HaHUUN
oOydJaroimierocss 1O JUCHMUIUIMHE «YTIpaBlieHHWe pUCKaMUd (UHAHCOBBIX aKTHBOBY.
Pa3BépHyTHIII OTBET CTyAeHTa JOJDKEH TMPEJICTaBIATh COO0OM CBSI3HOE, JIOTHYECKH
MIOCJIEIOBATENIbHOE COOOIIEHNE Ha 3aJaHHYI TeMY, MOKa3blBaTh €ro yMEHUE MPUMEHSThH
ONPEICIICHUS.

B pesynomame ycmnozo onpoca 3Hanusn, o00yuarouie2ocia OUEHUBAIOMCA NO
caeoyroueit wkaie:

3 banna, CTaBUTCSA, €CIIA 00YUYAOIIHICS

1) monHO W3naraeT U3y4eHHbIN MaTepuai, Ja€T IPaBUIBHOE ONPEICICHHOE
SKOHOMHUYECCKUX MNOHSITHUH;
2) oOHapy>XMBaeT MOHUMAaHHE MaTepuaia, MOXET 000CHOBATh CBOM CYXICHHUS,
NPUMEHHUTH 3HAHUS HA TIPAKTUKE, MPUBECTH HEOOXOIUMbIE TPUMEPHI HE TOJIBKO
10 Y4eOHHUKY, HO M CAMOCTOSITEIbHO COCTaBJICHHBIC;
3) u3naraetr MaTepuall MoCaeJ0BATEIbHO U IPABUIIBHO C TOUYKHU 3PEHUS] HOPM
JUTEPATYPHOTO SI3bIKA.
2 6banna, cTaBUTCA, €CIIM O0yYaIOUIUICS Ta€T OTBET, YAOBIETBOPSIONIUNA TEM XKe
TpeOOBaHUAM, 4TO M I Oaiia «1», Ho momyckaer 1-2 ommOKu, KOTOPBIC caM Ke
UCIIPaBIISAET, U 1-2 HeAou€Ta B MOCIEI0BATEIILHOCTH U SI3bIKOBOM O(DOpPMIICHUH

n3jgaracMoro.

1 6ann, craBuTCA, €ciid 00yJarOIIMiics 00OHAPYKUBAET 3HAHUE U IOHUMAaHUE
OCHOBHBIX ITOJIOKEHUU JAHHOW TEMBI, HO:



1) wmznaraet marepuai HEMOJIHO U JOMYCKAeT HETOYHOCTH B OIPENEIICHUN
MOHSITHH;

2) HE yMeeT JI0CTaTOYHO I1yOO0KO U JI0Ka3aTelbHO 000CHOBAThH CBOU CYKACHUS U
MIPUBECTU CBOM MPUMEPHI;

3) wuznaraet Matepuai HemocCaeA0BATENbHO U J0MYyCKAET OMMOKHU B I3bIKOBOM
0(OpPMIICHUH U3JIaraeMoro.

0 6annos, craButcs, eciy 00yJaromuiicss OOHApYKMUBAET HE3HAHUE OOJIbIICH YacTu

COOTBETCTBYIOIIIETO pa3jiesia H3yyaeMoro MaTepuana, T0MyCcKaeT OITHOKH B
dbopMyIHUpOBKE.

bamibl «3», «2», «1» MOTYT CTaBUTHCSI HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U
3a paccpelOTOUYCHHBIN BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha
MPOTSHKCHUU 3aHSATHUS

Kpumepuu ¢hopmuposanun ouenok no 3a0anuam 011 camocmoameibHoll padomaol
cmyoenma (6 mom yucjie Hanucanue pegepamos):

«omauunoy (3 Oaima) - oOydJaroIIWiACS TMOKa3aJl TITyOOKHE 3HAHWS MaTepHaia o
MIOCTaBJICHHBIM BOIPOCAaM, TPaMOTHO, JIOTHYHO €r0 H3JIaraeT, CTPYKTypUPOBAI U Jie-
TAJIM3UPOBAT WHPOpPMAIHIO, H30eras IMPOCTOrO IMOBTOPEHHS HH(MOpPMAIMM W3 TEKCTa,
uHpoOpMamMs Tpela-cTaBieHa B TepepabotaHHOM Bume. CBOOOIHO  HCIOIB3YET
HeoOXoauMbIe (DOPMYJIIBI TIPH PEIICHUH 33714,

«xopowoy (2 Oamna) - oOydaromMiics TBEPJO 3HAET MaTepUall, I'PaMOTHO €ro
U3JIaraeT, He JOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B IIPOLIECCE PEIICHUS 3a/1ay;

«yooeremeopumenvuoy (l0ammn) - oOy-4aromuiics WMeeT 3HaHWs OCHOBHOTO
Marepuana IO TOCTABICHHBIM BONpPOCaM, HO HE YCBOWJI €ro JAeTaleid, OIMyCKaeT
OTJI€TIbHbIE HETOYHOCTH MPHU PEIICHUH 33/1a4;

«HeyooeemeopumenbHo» (MeHee 1 0amIoB) — oOydarONIUNACS JOMYCKaeT TpyObie
OIIMOKY B OTBETE Ha MOCTABJICHHBIE BOIIPOCHI M MIPH PEIICHUN 33124

Kpumepuu ouenku evinoinenus 1a00pamopuvix paoom:

«omauynoy (4 Gainma) CTaBUTCS, €CIIM BHITIOJTHEHBI BCE TPEOOBAaHUS K HATMCAHUIO U
3amuTe pedeparta: obo3HaueHa mpodiiemMa W 000OCHOBAHA €€ aKTyalbHOCTh, CJIEJIaH
KpaTKU{ aHaJu3 Pas3IMYHBIX TOYCK 3PCHHS Ha pacCMaTPUBAEMYIO MPOOJIEMY MU JOTHYHO
M3JIOKEHAa COOCTBEHHAs MO3WIMSA, C(QOPMYIUpPOBaHBI BBIBOJABI, TEMa pacKphbITa



MOJIHOCTBIO, BbIAEpXKaH O00BEM, COOIIOAEHBI TPeOOBaHMS K BHEIIHEMY O(OPMIICHHUIO,
JaHbl TPAaBWIbHBIE OTBETHl Ha JOIMOJHHUTENbHbIE BONpochbl. OOydaronmiuiicss MNposiBUI
WHULMATUBY, TBOPYECKUWA MOAXOMA, CIOCOOHOCTh K BBINOJHEHHUIO CJOXHBIX 3aJaHUM,
OpraHu3alMoOHHbIE  crmocoOHOocTH.  OTMewaeTcss  CHOCOOHOCTh K MYOJIMYHOM
KOMMYyHUKaluuu. JlokymMeHTauus mnpeacTaBieHa B cpok. [lonmHocTeio odopmieHa B
COOTBETCTBHH C TPEOOBAHUSIMU

«xopowioy (36ansa) — BHINOJIHEHBI OCHOBHBIE TPEOOBAHMS K pedepary U ero 3aliure
BBITIOJIHEHBI, HO MPH 3TOM JOMYIIEHbl HEIOYEThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
M3JI0KEHUH MaTepHalia; OTCYTCTBYET JIOTHUECKasl MOCJIEeI0BATEILHOCTh B CYKICHUSIX; HE
BBIJICpPKaH 00BbEM pedepara; UMEIOTCS YIYIIeHHS B 0QOPMIICHWHU; Ha JOMOJHUTEITHHBIC
BOTIPOCHI TIPH 3aIIUTE JAHBI HEMOJIHBIC OTBETHI. OOyJaromuiics JOCTATOYHO MOJHO, HO 6e3
WHHUIIMATABBl M TBOPYECKMX HAXOJOK BBHIMOJHWII BO3JIOKEHHBIE Ha HEro 3aJayM.
JIOKyMeHTamsi TMpeACTaBleHa JJOCTATOYHO IOJIHO M B CPOK, HO C HEKOTOPBIMH
HeJ0paboTKaMu

«yoosnemeopumenbHoy (2 0amia) — HUMEIOTCA CYIIECTBEHHBIE OTCTYIUICHHS OT
TpeboBaHuii k pedepupoBanuo. B dyacTHocTH, Tema OCBelIeHA JHIIL YacTUYHO;
nomymieHsl  (akTHUYeCKue OIIMOKKM B colepkaHuM pedepaTta WIM TpU OTBETE Ha
JIOTIOJTHUTENIbHBIE BOIPOCHI; BO BpeMs 3allUThl OTCYTCTBYET BbIBOA. OOydarommiics
BBITIOJTHUI OOJIBIIYIO YacTh BO3JIOKEHHOM Ha HEro paboThl. JlOMyIIeHbl CYyIIeCTBEHHbIE
orcryruieHus. JIokyMeHTanusi claHa CO 3HAYMTENbHBIM oOmo3jaHueM (Ooijiee Hemenn).
OTCyTCTBYIOT OTJENbHBIE (DPATrMEHTHI.

«HeyoosiemeopumenvHoy (MeHee 2 OamnoB) — Tema pedepaTa HE PaCKpHITA,
0oOHapy>KHUBAETCs CYIIECTBEHHOE HEMOHUMaHue mpobaemMbl. OOydaromuiicss He BBITTOJIHUI
CBOM 33/laud WJIM BBIIIOJHUI JIMIIb OTJEIbHBIE HECYIIECTBCHHBIC MOPYYCHHUS.
JIoKymMeHTalnus He Cl1aHa.

Ouenounvie mamepuanvt 011 pyoescHo20 KOHmMpoaAa. PyOedxcHviii KOHMPOJb
OCYIIECTBIISIETCS TIO OOJIee UM MEHEE CaMOCTOSTENIbHBIM pa3jieiaM — Y4eOHBIM MOJYJISM
Kypca M TPOBOJUTCS IO OKOHYAHMM U3Y4YEHHs] Marepuaja MOJIyJid B 3apaHee
YCTaHOBJIEHHOE BpeMsl. PyOeKHbIN KOHTPOJIb MPOBOJUTCSA C 1EJIbIO OMPEACIICHHS KaueCTBa
YCBOEHHUS MaTepHuana ydeOHOro MOAyJs B 1esoM. B TeueHue cemectpa MpoOBOIUTCS mpu
MaKux KOHMpPOIbHbIX MEPONPUAMUI NO 2PAPUKY .

B xkauectBe (opm pyOexKHOTr0O KOHTPOJIS MOXXHO HCIONB30BaTh TECTHUPOBAHUE
(MMChMEHHOE WJIM KOMIIBIOTEPHOE), MPOBEJAEHNE KOJJIOKBUYMa WJIM KOHTPOJIBHBIX PadoT.
BoinonHsieMble pabOThl JTOJKHBI XpaHUThCA Ha Kadeape TeYeHUH Yy4eOHOro roja U 1o
TpeOOBaHUIO MPEIOCTABIATLCA B YIpaBICHUE KOHTpOJsl KadectBa. Ha pyOexHbIe



KOHTPOJILHBIC MEPOIIPUATHS PEKOMEHIYETCSI BBIHOCUTh BECh IMTPOTPAaMMHBINA MaTepHal (Bce
pasnelibl) Mo AUCIUILITUHE.

Kpumepuu gopmuposanusa ouenox no KOHMPOIbHBIM MOYKAM (KOHMPOJIbHbBIE
padomul; KOL10KEUyM)

(7 OGamioB) - craBUTCA 3a pabOTy, BBINOJHEHHYIO IOJHOCTBIO 0€3 OmHOOK U
HEIOYETOB; OOYYAIOIIUKCS JTEMOHCTPHPYET 3HAHHE TEOPETUYCCKOTO0 M MPAKTHYECKOTO
MaTtepualia o TeMe mpakTudeckoit padbotsl, pemero 100% 3anay;

(5§ 6ayna) — craBuUTCS 32 pabOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJMYMUU B HEH
He Oosee omHOW HerpyOoOil OmMOKM M OJHOTO HeJouyeTa, He OoJjiee TpeX HEIOYETOB.
OOyuarommiicsi IEMOHCTPUPYET 3HAHHE TEOPETHUECKOTO M MPAKTHYECKOTO MaTepuaia 1o
TeMe TPAKTUUECKOW pabOThI, JOMyCcKass He3HAUYMTEIbHBIC HETOYHOCTH MPH PEUICHUH 3a/1a4,
pemeno 70% 3anay;

(3 Ganna) — craBuTCA 3a paboTy, eciii OakajiaBp MPaBUILHO BBHIMIOJHUII HE MeHee 2/3
Bcel pabOThI WM JOMYCTUII He 0oJiee OJTHOM rpy0oi OMMOKKU U BYX HEAOYETOB, HE OoJiee
OJTHOM TpyOoOil M omHON HerpyOoil omuOKM, He Oojiee TpeX HErpyObIX OIIMOOK, OXHOMU
HerpyOoi. OOydJaronuiicss 3aTpyaIHsAETCsl C MPaBHJIBHON OIIGHKOW TMPEIJIOKCHHOW 3aj1adH,
JTAeT HEMOJIHBIA OTBET, pelieHo 55% 3amau

(MeHee 3 GaJUIOB) — CTABUTCS 32 PAOOTY, €CIIM YMCIIO OUTMOOK M HEJOYETOB TPEBBICUIIO
HOPMY JUI OLIEHKH 3 WM TPaBWIBGHO BBITIOJHEHO MeHee 2/3 Bceil padboTel. OOyuarommiics
JAET HEBEPHYIO OLIEHKY CUTyaluu, pemeHo meree 50 % 3amauy.

Kpumepuu ¢popmuposanun oyenox no mecmoswvim 3a0aHuAM:

(3 6amnma) — moaydaroT OOydYaroIuecs C MPaBHIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe BONpochl. Beimomueno 100 % mpeaioxkeHHbIX TECTOBBIX BOIPOCOB;

(26amma) — moaydarT OOydarommuecs ¢ MPaBUJIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbICe BOMIPOCH! — 80 —99 % oT o01iero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momy4aroT oOydaromuecs ¢ NMPAaBHIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBBIC BOMIPOCH! — 60 —79% oT 001Iero 0ObeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 Gamr) — momyd4aroT oOydJaromipiecsi MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BONpockl — MeHee 40-59 % oT ol1ero o0beMa 3aJjaHHbIX TECTOBBIX BOIIPOCOB.



Ouenounvie  mamepuanvl 014  NPOMENCYmouHou  ammecmayuu.  llenvio
NPOMEINCYMOUHBIX ammecmayull 10 JUCIUIUIMHE SIBISETCS OIIEHKA KadyecTBa OCBOCHUS
JUCHUTUTAHBI 00YYalOIUMUCH.

[IpomexyTouHas aTTecTanus npeaHa3HayeHa /i1 OObEKTUBHOIO MOATBEPKACHUS U

OIICHUBAaHUSl JOCTUTHYTBIX PE3YyJIbTaTOB OOYUYEHHUsI TMOCIE 3aBEPIICHUS HU3YUYCHUS
nucuuIuiiHbl. OCYIECTBISIETCS B KOHIIE CEMECTpa W MPENCTaBiIsieT COOON HUTOrOBYIO
OIICHKY 3HAHUU IO JUCIUIIUHE B BUAE MPOBEACHUA dK3aMEHa.

[IpoMesxkyTouHas arTecTalus MOXKET MPOBOAUTHCS B YCTHOM, TUCBMEHHOHN dopme, U
B (hopme TectupoBaHus. Ha mpoMexxyTouHyto aTTecTaiuio oTBoauTes 10 30 6anios.

Kpumepuu ¢popmuposanun ouenox no npomedxcymouHon ammecmayuu:

«omauyno» (23 OamwIoB) — TMONYyYalOT OOYyYarOIIUECs, KOTOpPbIE CBOOOJHO
OpPUEHTUPYIOTCS B MaTepualie U OTBeUaroT 0e3 3aTpyaHeHuit. OOydaromuiicst cnoco0eH K
BBITTOJTHEHUIO CJIOXKHBIX 3aJ]aHUI, MOCTAHOBKE IEJIe W BBHIOOpE MyTEeH WX peaau3aliu.
Pabota BrITIOTHEHA TTOTHOCTHIO 0e3 omubok, pemieHo 100% 3amauy;

«xopouwtoy (17 6a11710B) — MOJIy4arOT 00yYarouuecs, KOTOpbleé OTHOCUTENBHO MOJHO
OpUEHTUPYIOTCS B MaTepuaie, OTBeUaloT 0e3 3aTpyaHEHUN, JOMYCKAlT HE3HAUYUTEIbHOE
KOJIM4YecTBO omubok. OOywaromuics CcrnocoOeH K BBIMOJHEHHUIO CJIOKHBIX 3aJaHHil.
PaGoTa BbIMOTHEHA MOMHOCTBIO, HO WUMEIOTCA He Oolsiee OHOW HerpyOod OmHMOKu u
OJIHOTO HeJoueTa, He OoJiee TpeX Helo4eToB. [lomycKaroTcss He3HAUUTEIbHbIE HETOUHOCTH
IIpU pelIeHnn 3a1a4, pemero 70% 3anauy;

«yooenemeopumenvuo» (12 06amioB) — MOMydYarOT OOydYarONIUECs, y KOTOPBIX
HEJ0CTATOYHO BBHICOK YPOBEHB BIIQJIEHUSI MaTepuajoM. B mpoiiecce oTBeTa Ha SK3aMEHE
JIOTYCKAIOTCSl OIIMOKKM ¥ 3aTpyAHEHHS TpU MU3JIoKeHMH Matepuana. OOygaromuics
MIPaBUJIBHO BBITIOJIHIII HE MeHee 2/3 Bcel pabOThl WiIN JIOMYCTHII He OoJiee OTHON rpyOoi
OMMOKA W JABYX HEJOYETOB, HE Ooyiee OJHON Tpy0oil M OMHOW HErpyOoil OImMOKH, HE
Oonee Tpex HErpyObIXx OmMMOOK, OfHOW HerpyOoil. OOydaromwuiics 3aTpPYyIHSETCS C
MPaBUJILHOM OLIEHKOW MPEJIOKEHHOM 3a7a4yu, JaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvhoy (MeHee 12 0OamioB) — TONYyYarOT OOydYaromuecs,
KOTOpBIE JOIMYCKAIOT 3HAYUTENIbHbIE OMUOKH. OOyJaronuiicss UMeeT JWIb HadyalbHYIO
CTeTICHb OpUEHTAIMK B MaTepuaie. B pabore uucio ommOOK W HEJOUYETOB MPEBBICHIIO
HOPMY JUTsI OIICHKH 3 WJIM MIPaBUIILHO BBITIOJTHEHO MeHee 2/3 Bcer paboTel. O0yuaronuiics
JlaeT HEBEPHYIO OLIEHKY CUTyalunu, peuieHo MeHee 50% 3anay.

lleJlblO nRpPpOMENCYmMOUHBIX ammecmauuﬁ 10 AUCHUINIIMHE ABJIACTCA OLICHKA



KadyeCTBa OCBOCHHUA JUCIIUITJINHBI O6y‘IaIOI]_[I/IMI/ICH.

Kpumepuu OUCHKU Kauecmeda oceoenun 0ucuunmmbt

Ouenka «omauunon— om 91 0o 100 6an106 — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOEHO TOJIHOCTBIO, 0€3 MPOOEIOB, HEOOXOUMBbIE MPAKTUYECKHE HABBIKK PabOTHI C
OCBOEHHBIM MaTepHasioM chopMHUpOBaHbl. Bce mpenycMoTpeHHbIe MporpaMMoi 00ydeHus
yueOHbI€ 3a1aHMs] BBIMOJIHEHBI, KAUECTBO UX BBHITIOJHEHHS OLIEHEHO YHCIIOM 0aJljIoB,
OJIM3KKMM K MakcuMaiabHOMY. Ha sK3ameHe CTy/IeHT JeMOHCTPUPYET ITyOOKre 3HaHUS
pelyCMOTPEHHOTO TPOrpaMMOi MaTepuaia, yMeeT YeTKO, TJAKOHUYHO U JIOTUYECKU
MOCJIEIOBATENIbHO OTBEYATh HA MMOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «xopouto» — om 81 00 90 6annoe — TeopeTUUECKOE COJCPKAHUE Kypca
OCBOEHO, HEOOXOIMMbIC MPAKTUUECKUE HABBIKU PaOOTHI CHOPMUPOBAHBI, BHITIOJHCHHBIC
ydeOHbIe 3a/IaHus COAEPIKAT He3HAaUnTeNbHbIe OIMOKU. Ha sk3ameHe cTyieHT
JTEMOHCTPUPYET TBEPI0€ 3HAHUS OCHOBHOTO (MPOrPaMMHOT0) MaTepuraia, yMeeT 4YeTKO,
IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA IMOCTABJICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6anioee — TeopeTUUECKOE
collepKaHHe Kypca OCBOEHO HE IOJIHOCThIO, HEOOXOJUMBbIE NPAKTUYECKUE HABBIKU
paboThl chOpMHUpPOBAHBl YACTUYHO, BBHIIOJTHEHHBIE y4eOHBIE 3aJlaHus COZAEp>KaT IpyoObie
omnbku. Ha sk3ameHe CTyAeHT AEMOHCTPUPYET 3HAHHME TOJIBKO OCHOBHOI'O MaTepuaa,
OTBETHI conepxar HETOYHOCTH, cinabo apryMeHTHPOBAaHBI, HapylieHa
MOCIIEIOBATEIBHOCTD U3JIOKEHHS MaTepuana

Ouenka «neyoosnemeopumenvuo» — om 36 00 60 6an1086 — TEOPETHUUECKOE
collepKaHHe Kypca HE OCBOEHO, HEOOXOJUMBbIE NPAKTUYECKHWE HaBBIKM pPaOOThl HE
chOpMHpOBaHbI, BBIMOJHEHHBIE Yy4YeOHBIC 3aJaHUSl COAEpXKAT TpyOble OMIMOKH,
JIOTIOTHUTENIbHAsT CaMOCTOSTENIbHAas paboTa HaJa MaTepualioM Kypca HE MpHUBEAET K
CYIIIECTBEHHOMY TMOBBIIICHUIO KAa4eCTBa BBHIMIOJHEHUS yueOHBIX 3amaHuil. Ha skx3amene
CTYJIEHT JIEMOHCTPUPYET HE3HAHUE 3HAYUTEIHHONW YacTH MPOTPAMMHOTO MaTepuana,
CYIIIECTBCHHBIE OMIMOKM B OTBETAX HA BOMPOCH, HEYMEHHE OpPHUEHTHUPOBATHCSA B
MaTtepuaie, He3HAaHNE OCHOBHBIX MOHITHIN AUCITUTUIHHEI.

Takum 00pa3oM, BBINOJHEHHE TUIIOBBIX 3aJlaHHM, MPEACTABIECHHBIX B pazienie 5
«O11eHOYHbIE MaTepuaidbl JJIs TEKYIIEro M PYyOeKHOr0 KOHTPOJISA YCIEBAEMOCTH H
MMPOMEKYTOUYHOM ~ aTTECTALIMN» MO3BOJIUT 00ECHEYUTh CHOCOOHOCTh KPUTHUUYECKHU
OLICHUBATh IMpeaJiaraéMble BapHaHThl YIPABICHUECKUX PEIICHUI U pa3pabaThiBaTh U
00OCHOBBIBaTh TMPEUIOKEHUSI 1O MX COBEPIICHCTBOBAHHIO C YYETOM KpPUTEPHUEB



COLIMAJIBHO-DKOHOMHMYECKOW 3((PEKTUBHOCTH, PHUCKOB M BO3MOXKHBIX COIIMAIBHO-
HPKOHOMMYECKUX MOCIEACTBUI 1 HANpPaBIE€HO HA (POPMUPOBAHUE KOMIIETEHIIUH.

OueHovyHbIe MaTEePHAJIbI
MOAYJIb 1. XUMHUYECKOE PABHOBECHUE B TI'OMOI'EHHBIX CHCTEMAX

(koutposmpymblie komnerenuuu OIIK-1,3,5,11K-3,5)
KoMmmiexkcnasi mesib pasaena

N3yuenne 0CHOBOMOJIAratOINX TEOPETHYECKUX OCHOB KAUECTBEHHOI'O M KOJIMYECTBEHHOTO
XMMHMUYECKOTO aHaIN3a. YTIyOJieHne 3HaHUN O XMMHUYECKOM PaBHOBECUU U MPUOOPETEHNE HABBIKOB
pacdera cocTaBa paBHOBECHBIX MHOTOKOMITIOHEHTHBIX CUCTEM. M3yueHne aHaTuTHYECKUX XUMHYECKUX
METO/I0B Ka4eCTBEHHOT 0 aHayIn3a. O0ydeHre epBUYHBIM HaBbIKaM aHAJTUTHYECKOTO IKCIIEPUMEHTA.

1.1 AxanuTHyeckasi XUMHMSI KaK Hay4yHas JAUCUMIUIMHA. XHMMHUYECKOe paBHOBecue

(kouTposmpymbie komnerenuuu OIIK-1,3,5,11K-3,5)
Bonpocskl, n3yyaembie Ha JIEeKIIUU

3anaun aHanuThyeckoil xumuu. TpeOoBaHUs, MpeAbABISIEMble K AHAIUTUYECKHUM pEaKIUsM U
peareHTam. XapakKTepUCTHUKH AHAUTUTHYECKUX peakiuuil. UyBCTBUTENBHOCTh: OTKPHIBAEMBII MUHUMYM,
MUHUMaJbHasl KOHIIEHTpalus, TmpeaenbHoe pasz0aBieHue. CHenupuuHOCTb, HU3OMPATETHHOCTb.
Cucrematndeckuii W ApOOHBIM METONBI aHaimu3a KaTHOHOB. [loHsATHE O TpYNIOBOM peareHTe.

Ananmutndeckue I(J'IaCCI/Iq)I/IKaHI/II/I KaTHOHOB U aHHMOHOB. KHCIIOTHO-OCHOBHAS KJ'IaCCI/I(i)I/IKaHI/IH KaTHOHOB.

3aKkOH JIEHCTBYIOIIMX MacC — OCHOBAa ONHCAHUA XHUMHYECKUX paBHOBecuil. KoHcranrta
XMMHYECKOTO paBHOBecusa. KoHCTaHThI 00pa3oBaHuMs UM HMOHHU3ALMH, OOIIME U CTyIEHYaThIe,
TEPMOJIMHAMUYECKHE U KOHLEHTpaunoHHbIe. [loBeieHne 37eKTpOIUTOB U HEAJIEKTPOJIUTOB B PaCTBOPAX.
Teopus Jlebas — Xrokkemns. AKTUBHOCTh M KOd((PuIMeHT aKTUBHOCTH. CBs3b TEPMOJIMHAMHYECKON H
KOHILIEHTPALIMOHHBIX KOHCTAaHT XMMHYECKOro paBHOBecus. OmucaHue CIOKHBIX paBHOBecuid. OOmmias u

PaBHOBCCHAA KOHIOCHTpAIUH. YcrnoBHBIE KOHCTAHTHI.

Bonpocsl, n3yuyaemblie caMoOCTOSITEIbHO (KOHTPoIupyMble komneTenuuun OIIK-1,3,5,ITK-3,5)

e  lcropus pa3BuTHd M COBPEMEHHOE COCTOsHME. THIBI peakuuil, W3yd4aeMbIX B Kady€CTBEHHOM
a”anu3e. CrocoObl MOBBIIEHHS YyBCTBUTEIBHOCTH U U30UPATEIbHOCTH aHATUTHUECKUX PEaKIuil.

e  l3ydeHue KMCIOTHO-OCHOBHOU M aMMHUadHO-(pochaTHOM KiaccupuKamii KaTHOHOB.

e  [lonsatue »saexkrporuTHyeckoi nauccoruanuu. CunbHble U cialOble  37eKTpoauThl. CTeneHb
IEKTPOJIUTUYECKON TUCCOLUALINY.

Bonpocs! u1s1 camonpoBepku (KOHTpoaupymbie komnerenuun OIIK-1,3,5,IT1K-3,5)



J KakoBbl OCHOBHBIE 33/1a4l KAUECTBEHHOTO M KOJMYECTBEHHOI0 aHanu3a’?

J Yro Takoe aHATUTUYECKUE peareHThl U KaKOBbI TPEOOBAHUS, IPEBIBIIEMbIE K HUM?
J Uro Takoe aHATUTUYECKAs! PEeaKIis U KaKOBbI TPEOOBAHUS, IPEIbSIBIIIEMbIC K HEW?
. UYTto Takoe YyBCTBUTEIbHOCTh AHAIUTUYECKOU peaKkiuu?

. B uem orimune cienuduueckoi peakiuu OT H30UpaTeabHon?

e  Yr0 Takoe rpynnoBoi peareHt?

. UYro Takoe IpoOHBIN U CHCTEMaTUYECKUIM METO/IbI aHau3a?

. Kaxkue knaccudukanum KaTHOHOB CYIIECTBYIOT?

e  Yr0 Takoe XUMHUYECKOE paBHOBECHE?

. Uto Takoe akTuBHOCTH? Kak OHa 3aBUCUT OT MIOHHOM CHJIBI pacTBopa?

. Uro Takoe MOHHAs cUjia pacTBOpa U KO3((PUIIMEHT aKTUBHOCTH?

J Uto Takoe cTeneHb AUCCOIMAIMH AIEKTPOInUTa?

J Urto Takoe cUIbHBIE U ClIa0ble AIEKTPOJIUTHI?

. ChopmynupyiiTe 3aKoH IeHCTBYIONUX Macc. YTo Takoe KOHCTaHTa paBHOBECHS?

. B ueM oTiune Mex Iy TEpMOAMHAMUYECKON M KOHIEHTPAIMOHHONW KOHCTAHTAMHU?

. Kak M0XHO MPUMEHHTD 3aKOH ACHCTBYIOIIMX MacC K pacTBOpaM ClIaObIX KUCIOT U OCHOBaHH?

1. 2 KucjioTHO-0CHOBHOE paBHOBecHe (KOHTpoupymblie komnerennun OIIK-1,3,5,I11K-3,5)

Bonpocsl, n3yyaemble Ha jJeKkiun (KOHTpoJmpymble komnerenuuu OIIK-1,3,5,11K-3,5)

[Tonsitne kucnoThl, ocHOBaHUS U amdonuta. Teopuss AppeHuyca U MPOTOJUTUYECKAsT TEOpUs
Bbpencrena-Jloypu. [ocronncrBa u HepoctaTku. [IpoTonutuyeckue paBHOBECHS B BOIHBIX PacTBOPAX.
CMmernieHne KUCIOTHO-OCHOBHOTO paBHOBecUs. PaBHOBecue B BOJHBIX pacTBOpax KUCIOT. Cuia KUCIOTHI.
KoHcTaHTBI KUCTOTHOCTH, CTENEHb TUCCOLIUAIIUH.

Boruncnenue pH pacTBOpoB CHUIIBHBIX U CIAOBIX OJHOOCHOBHBIX KHCJIOT. [IpoTtonutuyeckue
paBHOBECHS B BOJHBIX pacTBopax amdonutoB. Beruncnenue pH pacTBopoB aM(OIUTOB (KHCIBIE COJH,
aMUHOKHUCIIOTHI). [IpoTonuTuyeckne paBHOBeCHS B BOJHBIX pPAacTBOpax cMeced KUCIOT M cMeceit
OCHOBaHUH (cuibHOe+cnaboe). Mcnonb3oBanne OalaHCOBBIX ypaBHeHUI as pacuera pH. I'maponus kak
YaCTHBIN Cllydail IPOTOJUTHYECKOTO PABHOBECHSI.

5. BydepHble pacTBOppl B aHaNUTHU4YecKOW XuMHMHU. MexaHusm JneiictBua. Pacuer pH u
npurotosiieHre Oy(epHbIX pacTBOpoB. bydepHas eMKOCTb.

Bonpocsl, n3yuyaembie caMoCTOSITEIbHO (KOHTPopyMble komneTenun OIIK-1,3,5,ITK-3,5)

PaBHOBecue B BOIHBIX pacTBOpax ocHoBanmii. Cumna ocHoBaHui. KoHCTaHTEI OCHOBHOCTH,
CTEIIeHb AuccoLManuy. Berancienue pH PaCcTBOPOB CHUJILHBIX U cna0bIX O0JJHOOCHOBHBIX OCHOBaHHM.



[IpoTtosmTHyeckue paBHOBECHS B BOJHBIX PAaCTBOPAX MHOTOOCHOBHBIX KHCJIOT M OCHOBAHHIL.
Cnioco6s1 Beruncienus pH.

3aKoH JEMCTBYIOLIMX Macc U sIBI€HUE rujposnsa cojeil. Pacuér 3nauenuit pH pactBopos coneil,
00pa30BaHHBIX cIa00N KUCIOTON M CHIIbHBIM OCHOBaHHEM, CIa0bIM OCHOBAaHHEM WM CHIBHOW KHCIOTOH.
KoHncranTta u crenenb rujponusza. CMerieHne paBHOBecUs NpU Truaposmse. PakTopbl, BIMUSIOMINE HA
CTENEHb IMAPOJIN3a. Y CUICHHUE U NTOJaBJIeHUE THapoan3a. Pois runponnsa B aHanumse.

Bonpocsl 1i1s caMonpoBepKu:

KakoBbl coBpeMeHHBIE MTPEICTABICHUS O KUCIOTHO-OCHOBHBIX PAaBHOBECHSIX?

UTto Takoe KMCIIOTa U OCHOBaHUE.

UeM 0TIMYAIOTCS CHIIBHBIE AIEKTPOJIUTHI OT CIIa0bIX?

Uro takoe pH pactBopa?

Kak paccuurtate pH B pacTBOpax CHJIbHBIX U €1a0bIX KUCIOT U OCHOBaHMIL?

Uto takoe OydepHbie pacTBopbl? KakoBBI UX CBOMCTBA U MEXAHHU3M JICHCTBHS?

[IpuBeauTe nmpuMepsl UCIOJIb30BaHUS Oy(hEpHBIX pacTBOPOB.

Kak paccuurate pH ameratnoro 6ydeprnoro pacrtsopa?

Kak npoTekaeT ruaponuns coseid, 00pa3oBaHHbBIX c1a0bIM OCHOBAaHUEM U CHIILHON KHCIOTOM?
Kak npoTekaet ruaponus coseid, 00pa3oBaHHBIX CUIbLHBIM OCHOBAHUEM M CIIA00M KHCIOTOM?
Urto Takoe KOHCTaHTa I'MAPOJIN3a, CTETEHb I'MApoian3a’?

Kak nmpowussectu pacuet pH pactBopa runponusyromeics: comam?

Kaxkue hakTopbl BAUSAIOT Ha CTENEHb THAPOJIH3a?

Kak MOXHO yCHUIIUTh WJIM MOJIaBUTh TUPOJIN3?

KaxkoBa poJib ruziposinza B aHanu3ze?

1.3. KommuiekcHble coequHenns (KoHTpoupymbie komnerenuunu OIIK-1,3,5,11K-3,5)

Bonpocsl, n3yyaemble Ha jJekiun (KOHTpoJupymblie komnerennun OIIK-1,3,5,I1K-3,5)

Kowmruiexcusie COCJIMHEHMS B AaHAJIUTUYECKONW XHUMUHU. Kommrekcnsl ¢ HCOPraHNn4CCKUMHU
nuranjgamMu. PaBHoBecHus B pacTBOpax KOMIIJICKCHBIX COCJIMHECHMH. CTyTIeH‘laTBIe nu 06].].[1/16 KOHCTAHTHI,
KOHCTAHTHI YCTOI‘/'I‘{I/IBOCTI/I 1 HECTOMKOCTH. TepMO,I[I/IHaMI/I‘leCKaH " YCJIOBHAs KOHCTAaHTa yCTOﬁ‘II/IBOCTI/I.
3aKOMIIJIEKCOBAHHOCTE U CPCAHCIIMI'aHIHOC YHCIO — OCHOBHBIC XapPaKTCPUCTUKHU KOMILICKCHBIX
COCIUHEHUH. CMCH_IeHI/Ie paBHOBECUA KOMHJ’IGKCOO6paBOBaHI/I$I. CDaKTopBI BJIMAIOIINC Ha
KOMHJICKCOO6pa3OBaHI/Ie. Pacuer PAaBHOBCCHBIX KOHHCHTpaHHﬁ, BJIMAHUC KOHIOCHTpPALIUU JIMT'aHa. Pacuert
YCJIOBHBIX KOHCTAHT YCTOﬁqHBOCTH " PABHOBCCHBIX KOHI_ICHTpaI_[I/Iﬁ C YUCTOM KOHKYPpHPYIOHIUX peaKuHﬁ
(HpOTOHHpOBaHI/Ie JIMrabljaa, KOMHHeKOO6paSOBaHI/Ie HOHA NCEHTpAJBbHOI'O0 aTomMma, 06pa3OBaHI/IC
CMCIIaHHBIX KOMHJ’IGKCOB).

Bonpocsl, n3yuaemblie caMoCTOSITEIbHO (KOHTPoIupyMble komneTenuuun OITK-1,3,5,ITK-3,5)

KJ'IaCCI/I(I)I/IKaL[I/Iﬂ, COCTAaB U OCHOBHBIC XapaKTCPUCTUKU KOMHJICKCOO6paBOBaTCJ'I${ n JJaragaa.



Kommnekcel ¢ opraHndeckuMu jaurasaaMu. OpraHudeckue peareHTbl B aHAJIUTHUECKON XUMMH.
QYHKIMOHAJIBbHO-AHAIMTUYECKUE U aHAIMTUKO-akTUBHBIE rpynmsl. IIpaBuno Uyraesa. Mcnosb3oBanue
KOMIUIEKCHBIX COCIMHEHUH C OpPraHMYeCKMMH M HEOPraHHYeCKUMH JIUraHAaMu sl OOHapyKeHUs,
OIPEIECIICHUs, Pa3/IEICHA U MaCKUPOBAHU.

Bomnpocs! 11 camonpoBepku(KoHTposmmpymblie komnerenuuu OIIK-1,3,5,11K-3,5):

o [TpuMepbl KOMIUIEKCHBIX COSAMHECHUN C Pa3IMYHBIMH JIMTAHJIAMU (HEUTPAIBHBIMU MOJICKYJIaMHU,
QHUOHAMU U T.JI.)
J UeMmy paBHO KOOPIMHAIIMOHHOE YMCIIO W JCHTATHOCTH JIUTAHJa B KOMIUICKCHBIX COCIMHCHHUSIX

nonoB HukessA(Il) c aMMuakom ¥ TUMETHITIIMOKCUMOM

JIy1st KakrX KOMIUIEKCOB XapakTepHa HauOOoJIbIas yCTOWYUBOCTh

Ha yem ocHoBaHoO paznenenue IV u V, a takke V n VI aHanuTH4ecKux rpymi KaTHOHOB
[IpuBecTu mpuMepsl UCTIOIB30BAHMS B KAYECTBEHHOM aHAIN3€ «MACKUPYIOIINX) JIUTAHI0B

Kakune xumudeckue coefMHEHUST Ha3bIBAIOT KOMILJIEKCHBIMU?

[IpuBenuTe nmpuMepsl HOHOB-KOMITJIEKCOOOpa3oBareiel U JUTaHI0B.

Kax cBsizanbl MexTy cOO0W KOHCTaHTAa YCTOMYMBOCTH M KOHCTAHTa HECTOWKOCTH KOMIUIEKCHBIX
COEMHEHMI?

[IpuBenuTe MpuMeEpsl UCTIOTH30BAHNS KOMIUIEKCHBIX COCTMHCHHUI B aHAJIH3E.

Kaxkue BemecTBa Ha3pIBatOT OPraHNYECKUMH peareHTaMu?

[IpuBenuTe MpuMepsl UCTIOIH30BAHUS OPTAHUYECKUX PEAareHTOB B KAYECTBEHHOM aHaJIM3e.
Hamumure CcTpykTypy KOMIUJIEKCHOTO COCAMHEHHS HUKENIsd W JuMeTWiarimokcuma. Kakwue
JIOHOPHBIE aTOMBI 00Pa3yIOT XeIaTHBIN ITUKIT?

. Kaknmu coiicTBamu 006a1ar0T (DYHKIIMOHATBEHO -aHATUTHYECKUE TPYIITUPOBKUA?

1.4 XwumMuyeckoe PpaBHOBeCHEe B  OKHCJIWTEJbHO-BOCCTAHOBHUTEJIBHBIX  CHCTEMAX

(kouTposmpymblie komnerenuuu OIIK-1,3,5,11K-3,5)

Bonpocsl, n3yuaemble Ha jJeKiuu (KOHTpoJmpymble komnerenuuu OIIK-1,3,5,11K-3,5)

[ToTeHmman nonypeaknuu — Kak XapaKTePUCTHKAa XUMHYECKOW aKTUBHOCTH pPearupyromnux
BelecTB. YpaBHeHue Hepucra. CranmapTHbIi, peanbHblil U (opMaibHBIA NoTeHIuanbl. HampasieHnue
MIPOTEKAHUS ANEKTPOXUMUYECKON peaKIuu.

Crioco0OBbl pacu€ra CTAaHAApPTHBIX ITOTCHIUAJIOB. HonyquHe CTaHAAPTHOI'O IIOTCHIHAJIA
COYUCTAaHUEM IBYX nonypeaKuHﬁ U MOJypCaKuuu € peaKuI/Ieﬁ MMPOTOHHUPOBAHUS, TIOJTYPCAKIIUHN C peaKuI/Ieﬁ
KOMHJ’ICKCOO6pa3OBaHI/IH, noJiypeakuuum ¢ peaxuneﬁ ocaxaeHus. lcmoap3oBaHHE CTaHJAAPTHBIX
NMOTCHOHAJIOB I pacd€Ta KOHCTAHTBI KUCIIOTHO-OCHOBHOI'O PABHOBCCHS, ITPOU3BCACHUA PACTBOPUMOCTU
1 KOHCTAHTbI KOMHJ’IeKCOO6paSOBaHI/IH.

Bonpocsl, n3yuyaembie caMOCTOSITEIbHO (KOHTPoIupyMble komneTenuuu OITK-1,3,5,ITK-3,5)

Hcnonbs30BaHue OKUCIMTEIIFHO-BOCCTAHOBUTEIIBHBIX peaxunﬁ B aHAJTUTHUYECKOMN XUMUU.



OneHka HanpaBJIeHUs U ITyOUHbBI IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKLIUU 11O
KOHCTaHTE XUMUYECKOI'O PABHOBECHSL.
Bonpocs! 1i1s camonpoBepku(KoHTpompymblie komnerenuuu OIIK-1,3,5,11K-3,5):

J Kakue (bakTOpsl OKAa3bIBAIOT BIIMSHUE HA BEIUYMHY PABHOBECHOTO OKHCIHTEIBHO-
BOCCTaHOBMTEJIBHOIO MOTEHIMAA?

MoskeT 11 paBHOBECHBIIN NOTEHIMA OBbITh CTAHIAPTHBIM UK (POPMaIbHBIM?

MoskeT 11 cTaHAApTHBINA NOTEHIIMAN ObITh PABHOBECHBIM?

MosxeTt 11 (popManbHBIi NOTEHIMAT OBITH PABHOBECHBIM ?

Kak MO»HO BBIYMCINTh KOHCTAHTY PaBHOBECHSI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHOM peakiuu?

3aBUCUT JM KOHCTaHTa PaBHOBECHSI OKHMCIIHUTEIBbHO-BOCCTAHOBUTEIBHOM PpEAaKIUU OT
KOHIICHTPALMH YYaCTBYIOIIMX B PEAKIINH BELIECTB
MOAYJIb 2 XUMHUYECKOE PABHOBECHE B TI'ETEPOI'EHHBIX CHUCTEMAX

(kouTposmpymblie komnerenuuu OIIK-1,2,5,6, I11K-1,3,4)

2.1 XuMHn4yeckoe paBHOBecHe B CHCTEME€ PACTBOP-0CAJ0K (KOHTPOJIHPYMble KOMIIETEHIIUH

OIIK-1,2,5,6, [1K-1,3,4)

Bonpocsl, n3yuaembie Ha Jekiuu (KOHTposmpymbie komnerenunu OIK-1,2,5,6, I1K-1,3,4)

[IpousBeneHne pacTBOPUMOCTH — KaK BaKHEHIIasi KOHCTAaHTa FeTepOTeHHOTO paBHOBeCcHs. CBs3b
TEPMOJIMHAMHUYECKOT0 U YCIIOBHOTO IPOU3BENICHUS] pAaCTBOPUMOCTH.

PactBopumocTs. BbiBog (GopMynbl a1 BBIYMCICHHUS HMOHHOHW, MOJEKYJISIpHOW U  oOIei
pactBopuMocTd. @DakTOpbl BIMUSIONIME Ha CMEIIEHHE TeTepOreHHOro paBHOBecus. BrusHue
OJIHOMMEHHOTO HOHAa Ha pacTBOPUMOCTb MaJOPACTBOPUMBIX COEIUHEHHH. BiusHue KOHIEHTparuu
MIOCTOPOHHET0 CHJIBHOTO 3JIEKTPOJIUTa Ha PAacTBOPHUMOCTh MajopacTBOPUMBIX COEAMHEHUU. BrnusHue
KOHKYpUPYIOLIEH peakuuu (KUCIOTHO-OCHOBHOM peakluu, KOMILJIEKCOOOpa30BaHUs, OKHCIUTEIbHO-
BOCCTaHOBUTEJIHLHON PEAKIIMH) HAa pACTBOPUMOCTb MaJIOPACTBOPUMOTO COEAUHEHUS.

Bonpockl, n3yyaembie camoCTOATEILHO(KOHTPoiupyMble komnerenuuu OIIK-1,2,5,6, T1K-

1,3,4).

HepeBoL[ OJJHUX MaJIOPAaCTBOPUMBIX COCJIMHEHUH B Apyrue. PaCTBOPI/IMOCTB — OCHOBa ,I[pO6HOl"O
OCaXJACHUS. Y CIIOBUE 06pa30BaHI/I$I ocajJika. BiausiHue koaudecTBa ocaauTens Ha MOJIHOTY OCaXXJCHUA.

Teopetnueckue OCHOBBI CynbQUIHON (CEpPOBOIOPOAHON) KiaccH(pUKauu. TeopeTudyecKue
OCHOBBI KHCIIOTHO-OCHOBHOW Kiaccuukanuu (pasgenenus 4 u 5, 5 u 6 aHaIUTHUECKUX TPYI).
TeopeTnueckne OCHOBBI OCaXKIEHUS XJIOPUIOB.

Bonpocs! 1151 camonpoBepku(KoHTpommpymblie komnerennnu OIIK-1,2,5,6, TK-1,3,4):

o Kak mnpousBeneHne pacTBOPUMOCTH MaJOpPACTBOPUMOIO COEJMHEHHUS CBS3aHO C  €ro
pacTBOPUMOCTHIO?

J KakoBbI yci0BHs BbINaJieHUs ocaaka?

o Kak Ha pacTBOpeHHE 0ca/iKa BIUSIOT CUJIbHbIE KUCIIOTHI,

J Kak Ha pacTBOpeHHE 0ca/iKa BIUSIOT pEaKkIiMi OKHCICHUsI-BOCCTAHOBIIEHUS?

J Kak Ha pacTBOpeHHe 0ca/iKa BIUSIOT peakiMi KOMITJIEKCO0Opa3oBaHus?



J Kaxk Ha pacTBOpeHHE 0ca/ika BIUAET CMEHA PACTBOPUTEIIS?
J UYro takoe «coseBoi apdexT»?

2.2 Metoabl pa3jejieHUsi U KOHLEHTpUpPOBaHMs (KOHTpo mMpymble kommnereHuun OIIK-

1,2,5,6, I1K-1,3,4)
Bomnpocsl, n3yyaembie Ha Jekiun (KOHTpoJMpymble komnerenunu OIIK-1,2,5,6, I1K-1,3,4)

AOBCOIOTHOE U OTHOCUTEIBHOE KOHLEHTPUPOBAHUE, TPYNIIOBOE U UHMBUIYAIbHOE Pa3/eicHHE.
Koncranta u kospduimeHt pacrpesneneHus, CTeNeHb H3BICYCHHS, KOA(DDUIIMEHTHI pa3fesieHus u
KOHLIEHTPUPOBAHMSI — KOJIMYECTBEHHBIE XapaKTEPUCTHUKU METOJ]OB pa3/eieHHs] U KOHLEHTPUPOBAHMUS.
OKCTpakUuMu — KaK METOJ pas3felieHuss U KOHLEHTpupoBaHusa. OCHOBHBbIE TOHSATHS (PKCTpPAreHr,
SKCTPAKIIMOHHBIN PEareHT, PeIKCTPAKIUsA) U KOJIMYECTBEHHbIE XapaKTEPUCTUKU pa3fiesieHusl (KOHCTaHTa
n Kod(pduuMeHT pacnpeneneHus, cTeneHb wu3BieueHus). CylnHOCTh NEPUOANYECKON HSKCTPAKIIHH.
YcoBust mpoBeieHUs SIKCTPAKIIMU U THIIBI IKCTPArUpPyeMbIX COSAMHEHUM.

Xpomarorpapusi — Kak MeTOJ pa3feleHuss U KoHueHTpupoBanus. Kiaccudukanuu
xpomatorpaduueckux MeTonoB. OCHOBHBIE Xpomarorpaduyeckue mnapaMmerpsl (BpeMs U 00beM
yAepKUBaHUS, KOXPOUIIUEHTH 3aMeJICHUSI U paclpe/iesieHus, CeJIeKTUBHOCTh U XpomaTorpaduyeckoe
paspemenue). [ImockoctHas xpomatorpadus. TpeboBaHus, TpeabIBIIEMbIe K HOCUTENISIM 1 TIOIBIKHON
¢daze. Rf — ocHOBHasi xapakTepuCTHKa COpPOLIMOHHBIX CBOMCTB CHUCTEMBI M TOJBHKHOCTH KaTHOHOB.
CoBpeMeHHbIE XpoMaTorpapruecKue METOIbl UCCIEIOBAHMS U aHATIM3A.

Bonpocel, nsyyaemble caMOCTOATENbHO (KOHTpPoJMpyMble kKomnerenunu OIIK-1,2,5,6, ITK-

1,3,4)

Hcnons3oBanne MCTOAOB pas3ACiICHUA W KOHUCHTPUPOBAHUSA B aHAJIMU3€ PCaJIbHBIX 00BEKTOB.
OpFaHI/I‘{eCKI/Ie pacTBOPUTEIIN, HCIIOJIB3YEMBIC B KadC€CTBC OKCTPArcHTOB. CKOpOCTb OKCTpAaKIHH.
Hcnons3oBanne SKCTpaKIUH JJIs1 pa3sacjICHuA CMECHU KaTHOHOB.

Pa3znenenne n oOHapykeHHE KAaTHOHOB C HUCIIOJIb30BaHUEM OyMaxcHOU Xxpomarorpaduu. CriocoObt
MIPOSIBJIEHUSI XpOMATOTrpauIeCKUX MATEH.

Bonpocs! 1151 camonpoBepkn (KoHTposmpymbie komnerenuun OIIK-1,2,5,6, I1K-1,3,4):

e B uewm cymHOCTh METO/Ia SKCTPAKIHH?

JlaiiTe ompenencHus TMOHATUIM KOHCMAHMA pacnpedeieHus, Kodghguyuenm pacnpeoenenus
cmeneHu u3eieyeHus.

Yro Takoe IKCTpareHT?

Kakoii mporiecc Ha3pIBaIOT PeIKCTPAKIIHEH?

KakoBsl mpaBuiia Bb1O0pa SKCcTpareHTa?

Uem ompenensieTcss CKOPOCTh IKCTPAKIIUU ?

UTo JEeKUT B OCHOBE KAU€CTBEHHOTO XPOMAaTOrpagruecKkoro aHammusa?

Ha yem ocHOBaH KOJIMUYECTBEHHBIN XpomaTorpadudeckuii ananuz?

Jl11g yero mpeaHa3HAYEHbI MTOBM)KHBIE M HETIOABIDKHBIE (a3bl B XpoMaTorpadudeckux MeToaax?



BOITPOCHI KOJIVIOKBUYMA Ne 1 (kouTposmmpymbie komnerennnu OIIK-1,3,5,ITK-3,5)

1. 3akon peiictByromux Macc. KoHcTaHTa XUMHYECKOTO paBHOBECHS. AKTHUBHOCTb U
KO3 puureHT aKTUBHOCTH. CBS3b TEPMOJMHAMHYECKONW M KOHIEHTPAIIMOHHON KOHCTAHT XMMHYECKOTO
paBHOBECHS.

2. TUnbl KOHCTAHT XUMHUYECKOTO PpaBHOBCCHA. KoncraHTh! 06pa3013aH1/151 1 MOHM3alluH, 06HII/IC u
CTyIIEH4YaTbIC, TCPMOANHAMHNYCCKNEC U YCJIOBHBIC.

3. KucnotHo-ocHOoBHOe paBHOBecue. [loHSATHE KHCIOTHI, OCHOBaHHS H amdosmTa. Teopus
Appenunyca u nporonutuyeckas reopusi bpencrena-Jloypu. foctonHcTBa U1 HEAOCTATKH.

4. KucnoTHo-oCHOBHOE paBHOBecue. Poiib pacTBOpHUTENss B MNPOTOIMTUYECKUX PEAKIUAX,
knaccuukanus pactBopurenied. AMQUIPOTHBIE PACTBOPUTENIN. 3aBUCUMOCTh CHJIBI KHUCIOT U
OCHOBAHHUH OT CBOMCTB PaCTBOPUTEIIS.

5. Cuna KMCIOT M OCHOBaHUM. KOHCTaHTBI KHUCIOTHOCTH M OCHOBHOCTH, CTENEHb MOHM3AIUH.
KoHcTranTa aBTONpOTOJIM3a PACTBOPUTENS KaK IPOU3BEICHHE KOHCTAaHT KHCIOTHOCTH M OCHOBHOCTH
COMpPSDKEHHOW  KHCIOTHO-OCHOBHOW mapbl. Husenupyromee u auddepeHuupyromiee JIelcTBHE
pacTBOpPHUTEIS.

6. IIporonuTrueckue paBHOBECHS B BOJHBIX pacTBopax. Cuia KUCIOT U OCHOBaHMIl. KOHCTaHTBI
KUCJIOTHOCTH U OCHOBHOCTH, CTE€TIEHb JUCCOIUALIIH.

7. PaBHOBecHE€ B BOJHBIX pacTBOpax KUCIOT. Cuia KUCIOThl. KOHCTaHThI KUCIOTHOCTH, CTETIEHb
muccoranuy. Berarcnenue pH pacTBOpoB CHITBHBIX M CIIA0BIX OJHOOCHOBHBIX KHCIIOT.

8. PaBHOBecue B BOAHBIX pacTBOpax ocHOoBaHuil. Cuiia ocHoBaHWM. KOHCTaHTBI OCHOBHOCTH,
CTeNeHb Jucconranuu. Beruncnenne pH pacTBOpOB CUIIBHBIX U cIa0bIX OJJHOOCHOBHBIX OCHOBAHUIA.

9. IIpoTonuTHYeCKe paBHOBECHS B BOJAHBIX pacTBopax amdonutoB. Beruncnenue pH pacTtBopos
aMdoauTOB (Ha MpUMepe KUCIIOH COJIN).

10. IIpoTosmTHYECKHE paBHOBECHUS B BOJIHBIX pacTBopax amdoiutoB. Beruncinenue pH pactBopos
aMdoauTOB (Ha MpUMepe aMUHOKHUCIIOT).

11. Peakiuu rupoJiv3a Kak 4aCTHBIN Clydail KUCJIOTHO-OCHOBHOTO paBHOBecHusl. Beruucnenue pH
BOJIHBIX PAaCTBOPOB T'UPOIH3YIOLIUXCS COJIeH (Ha MpUMepe COJIH, 0OpPa30BaHHOM CHUIIBHBIM OCHOBAHHEM
1 c1ab0i KMCIIOTOM ).

12. Peakuuu ruiposin3a Kak 4acTHBIN ClTy4ail KUCIOTHO-OCHOBHOTO paBHOBecus. Brruncnenune pH
BOJIHBIX PAaCTBOPOB THUIPOJIU3YIOUIMXCS COJICH (Ha mpuUMepe Cojiu, 00pa30BaHHOW CHUJIBHOM KUCJIOTOW U
c1abbIM OCHOBaHHUEM).

13. Peakuuu KHCIOTHO-OCHOBHOTO paBHOBECHS B pacTBOpPE COJM, OOpa3oBaHHOM craboit
KUCJIOTOM M c1a0bbIM OCHOBAaHHEM (IIOBEJEHUE T'MAPOIU3YIOLIeiica conu Kak amdoiura). Beraucienue
pH.

14. HpOTOJ’II/ITI/I‘-IeCKI/Ie paBHOBCECHUSA B BOJAHBIX paCTBOpax MHOT'OOCHOBHBIX KHCJIOT U OCHOBaHMH.
KoHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH, O6H.[I/Ie " CTYIICHYATHIC. CnocoObI BEIYUCTICHHS pH

15. IlporosuTHUECKHE paBHOBECHS B BOJIHBIX PACTBOPAaX CMeCei KUCIOT U OCHOBaHUH (CHIbHOE —
crnaboe). Vicnonp3oBanue 0alaHCOBBIX ypaBHEHUH Juid pacuera pH.

16. BydepHbie pacTBOpbl B aHaJIWTUYECKOW XuMuu. Mexanu3Mm JeiictBus. Pacuer pH wu
npUroToBiieHHe Oy(epHBIX pacTBOPOB (Ha mpUMepe KUcioil 0ydepHoil cmecH).



17. BydepHble pacTBOpPHl B aHAIMTUYECKOW XuMUU. Mexanu3Mm jeiictBus. Pacuer pH wm
NpUroToBiieHHE Oy(EepHBIX pacTBOPOB (Ha MpUMepe LienouHoi OydepHoit cmecn).

18. BydepHbie pacTBOpPHI B aHATUTHUECKOW XUMUU. MexaHusM neiictBus. bydepnas eMKocTs.

19. KauecTBeHHbIE peakliuy Ha KaTHOHBI 1-3 rpynn. CucreMaTuyecKuil aHajau3 CMECH KaTHOHOB
1-3 TpyII o KUCIIOTHO-OCHOBHOM KJIaCCU(UKAIIUN

IIpumep U3 no teme kostokBuyma Nel (kontponupymsbie komnerenunun OIIK-1,3,5,I1K-

3,5)

1. Paccuuraiite pH BOOHBIX pacTBOpPOB:
a) 1% u 110 % consHOl KUCTOTHI.

2. Paccunraiite pH u cTenens quccouuanuy BOJIHBIX paCTBOPOB:
x) 0,1 M u 0,00005 M runpasuna.

3. Hanuiure KUCI0THO-OCHOBHYIO PEAaKIMIO U BeruuciauTe pH pactBopos
r) 0,05 M G6ensuauna u 0,05 M xnopuaa 6eH3uMHNS B 0€3BOTHON MypaBbUHOM KUCIIOTE.

4. Paccunrath cTenens ruapoausa u pH pactBopa:
a) coneprkamiero 2,05 r arerara Hatpus B 250 M1 BOJIBIL.

5. PaccunraiiTe KOHIIEHTpaIMio HOHOB H' B pacTBOpax
a) 0,01 M ruapodocdara HaTpHs.

6. Paccumraiite OydepHyro emxkocte u pH pacTBOpa, MoaydeHHOTO pacTBOpeHHeM 1,5 T ruapokcuaa
Hatpus u 3,0 T xaopuga aMMoHus B 250 MJT BOIbI

7. Onumure npuroroienue 500 mu OydepHOoro pacTBopa
M) u3 2,1 M dochopnoit kuciotel u 1,0 M ruapokcuaa kamust ¢ pH=5,5 u 1=0,3.

8. Paccunrarh cocraB OydepHO# cMecH, criocoOHOU mpu mob6aBieHnu K 1 11 3Toro pactBopa 30 MmoIb
CUJIBHOM KUCOTHI oanepxkuBath pH B mpenenax: 9,20+0,06, ammuaunbiii 0ydep

9. K 100 ma. 0,2M pactBopa KoHPO4 nob6aBwm 50 mut. 0,25M pactBopa KHoPOs. Paccumrats pH
MOJIy4€HHOTO PacTBOpA.

10. Paccuuraiite, kak usmenutcsi pH pactBopa 0,05M CH3COOH, ecnu x 111 3TOoro pactsopa 100aBuIH
0,5 mois NaCl.

11. K 20 M1 0, 20 M pactBopa ruapokcuaa Harpus noodasiaeHo 30 mia 0,20 M pactBopa muruapodocdara
Hatpus. Beruncnuts pH OydepHoii cmecu.

12. Beruucnuts pH cmecu conepxaieid 0,0002 M ruapokcun kanus u 0,05 M stunamud

13. Paccuntath MOJIbHBIE JIOJIM M PABHOBECHBIE KOHLIEHTpAlMM BceX dacTull B pacTBope 0,25 M
ruapokapOonara Hatpus npu pH=4 u pH=10

14. PaccuuTaiiTe peajibHyl0 KOHCTAHTY KHUCIOTHOCTH a30THCTOM KuciOoThl B 0,09M pacTBOpe HUTpaTa
HaTpusl.

BOIIPOCHI KOJIVIOKBUYMA Ne 2 (kouTposmpymbie komnerenuuu OIIK-1,3,5,1TK-3,5)

1. KoMmiekcHbIe COCIUHEHHS B aHAIMTUYECKOM XMMMHU. KJIaCCI/I(I)I/IKaI_II/I}I, COCTaB U OCHOBHBLIC

XapaKTCPUCTUKU KOMHJ’ICKCOO6pa3OBaTCJ'I$I n Jquragaa. Komrmiekcsl ¢ HCOPTaHNUYCCKUMU JIMTaHAaMHU.

2. Kommiekcsl ¢ OPraHnYCCKUMU JIMT'aHAaMU. OpFaHI/I‘{eCKI/IC pcarcHThl B aHAJTUTHYECKON XUMHHU.
(DYHKL[I/IOHaJ'IBHO-aHaHI/ITI/IquKI/IC 1 aHAJIMTUKO-aKTUBHBIC I'PYIIIIBI. HpaBI/IJ'IO IIyraeBa.



3. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coequHeHui. CTymeHdyaThle W OOIIMEe KOHCTAHTHI,
KOHCTaHTbl YCTOMYMBOCTU U HECTOMKOCTHU. TepMOAMHAMHUYECKAsA U YCIOBHAs KOHCTAaHTa YCTOMYUBOCTH.

4. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX COEIMHEHHH. 3aKOMIUIEKCOBAHHOCTh U
CpPEIHETUTaHAHOE YHUCJIO — OCHOBHBIC XapaKTEPUCTUKU KOMIUIEKCHBIX coequHeHuid. CMelieHue
paBHOBECHS KOMILIEKCOOOpa30BaHUsL.

5. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coeIuHEHUH. DakTtoppl, BIHSIOIIME HA
KOMILJIEKCOOOpa3oBaHue. PacueT paBHOBECHBIX KOHIICHTPAIUH, BIUSHUE KOHIICHTPAIMH JIUTaH/Ia.

6. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coenuHeHud. DakTopel, BIUsOMME Ha
KOMIUIEKCOOOpa3oBanue. PacyeT yCIOBHBIX KOHCTAaHT YCTOWYMBOCTH M PAaBHOBECHBIX KOHIICHTpPALUNA C
YYETOM KOHKYPHUPYIOIIEH PEaKIuy MPOTOHUPOBAHHUS JINTAH/IA.

7. PaBHOBecMs B pacTBOpax KOMIUIEKCHBIX coequHeHHil. DakTopel, BIUSIOIIME Ha
KOMIUIEKCOOOpa3oBanue. PacyeT yCIOBHBIX KOHCTAaHT YCTOWYMBOCTH M PAaBHOBECHBIX KOHIICHTpALUNA C
Y4E€TOM KOHKYPUPYIOIIEH PeaKIny KOMIUIEKOOOpa30BaHUsI HOHA IIEHTPAILHOTO aToMa.

8. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX CO€OUHEHHUUM. DakTOphl, BIUAIONIME Ha
KOMIUTIEKCOOOpa3oBanue, PacyeT yclIOBHBIX KOHCTAHT YCTOWYMBOCTH M PAaBHOBECHBIX KOHIICHTPAIMHA C
y4eTOM 00pa30BaHUs CMEIIAaHHBIX KOMIUIEKCOB.

9. Vcnonp30BaHNEe KOMIUJIEKCHBIX COSTUHEHUN ¢ OPTaHUYECKUMH F HEOPTaHUYECKUMU JIUTaHIaMU
JUTsl OOHApYXEHUs, OTIPEICTICHUS, Pa3/IeTICHUS 1 MACKUPOBAHUSL.

10. Tereporennass cucrema. PaBHOBecue B cuUcCTeMe pacTBop-ocanok. IIpousBeneHue
PacTBOPUMOCTH — KaK Ba)KHEWIIIasi KOHCTAHTa FeTepOreHHOro paBHoBecHs. CBs3b TEPMOJINHAMUYECKOTO
U YCJIIOBHOTO MTPOU3BEACHUS PACTBOPHUMOCTH.

11. PaBHOBecHE B cHCTEME pacTBOP-0canoK. PactBopumocTs. BrIBOI (hopMyIbl /ISt BRIYUCICHUS
HWOHHOM, MOJIEKYJISIPHOU U 001Iel paCTBOPUMOCTH.

12. CDaKTOpBI BJIIMAIOMIME Ha CMCEIICHHUEC I'€TCPOrCHHOI'O paBHOBECHUA. Bansaue OAHOHUMCEHHOTO
HOHAa Ha PaCTBOPUMOCTDb TPYAHOPACTBOPHUMBIX COCﬂHHGHHﬁ.

13. CDaKTOpBI BJIIMAIOIMUE HAa CMCHICHUEC I'€TCPOIrCHHOI'O PABHOBECHA. Biusane KOHIOCHTpaluu
IIOCTOPOHHET'O CUJIIBHOI'O 3JICKTPOJIMTa Ha PaCTBOPUMOCTE MaJIOPAaCTBOPHUMBIX COCI[I/IHCHI/II‘/'I.

14. ®akTophl BIUAIOIINE HA CMEIICHHE FeTepPOTEHHOr0 paBHOBecHs. BiusHue KOHKypupyromei
peaKkiuu Ha pacTBOPUMOCTb MAJIOPACTBOPHUMOIO COEIMHEHUS (Ha MpUMepe KOHKYPUPYIOIIEH KHUCIOTHO-
OCHOBHOM peakiiun).

15. ®akTopsl BIUSIONIME HA CMEIICHUE TeTEPOTCHHOIO PaBHOBECHS. BIiusHHE KOHKYpHPYOIIEH
peakiMyu Ha PaCTBOPUMOCTh MaJIOPACTBOPUMOTO COCIMHEHUS (HA MPUMEPE KOHKYPUPYIOIIEH peakiiu
KOMILJIEKCOOOpa30BaHus).

16. CDaKTOPH BJIMAOIINEC Ha CMCIICHUEC T'CTCPOTCHHOI'O PpaABHOBCCHUS. Bausaue KOHKypI/Ip}IIOH_[eﬁ
pC€akniun Ha PACTBOPUMOCTb MAJIOPACTBOPUMOTO COCAUHCHUA (Ha nmpumepe KOHKypI/Ip}/IOH_Ieﬁ
OKHCIUTEIbHO-BOCCTAHOBUTEIILHOM peaKI_II/II/I).

17. PaBHOBecue B cucTeME pacTBOpP-ocaiok. [lepeBos ogHMX MalOpacTBOPUMBIX COEAUHEHUN B
IpyTue.

18. PaBHOBecme B cHCTEME pacTBOpP-OCAOK. YcaoBue O6pa3OBaHI/I${ ocagka. IlomHoe
(KOJ'II/ILICCTBCHHOC) OCaAXICHHUC. PaCTBOpI/IMOCTL — OCHOBa )1p06HOFO OCaAXJICHHUA.



19. PaBHOBecme B CHUCTEME pPAacTBOP-OCaJOK. TeopeTHuecKkue OCHOBBI  CYIb(MHUIHOM
(cepoBOIOPOTHO) KITacCU(DUKALIUH.

20. PaBHOBecue B cuCTEME pPAacTBOP-0CAZOK. TEOPETUYECKHME OCHOBBI KHCIOTHO-OCHOBHOM
KIaccuduKanuu (Ha mpuMepe pasaencHus 4 U 5 aHATUTHISCKUX TPYIIIT).

2]1. PaBHOBecue B cucTeMe pacTBOP-0CaZOK. TEOpPEeTUYECKHUE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccuuKanuu (Ha mpuMepe pasfaeiieHus S U 6 aHAIUTUISCKUX TPYIII).

22. PaBHOBecHE B CUCTEME PAaCcTBOP-0CAIOK. Y CIIOBHE 00pa3oBaHUs Ocajka. BiusHue KomdecTBa
OCaJIuTeNs Ha MOJHOTY OCaXICHMs. BbluncieHHe ONTHUMalIbHOTO KOJMYECTBAa OCAJUTENs B Cllyyae
00pa30BaHUs CJIOKHBIX aCCOLIUATOB.

23. TeopeTI/I‘ICCKI/Ie OCHOBBEI pa3JICIICHUA KAaTUOHOB IO KUCJIOTHO-IICJIOYHOMY METOY.

IIpumep U3 no teme kostokBuyma Ne2 (koHTposaupymbie komnerenunun OIIK-1,3,5,I1K-

3,5)

1. K 100 mx 0,05 M Hg(NOs)> npubasuinu 2,338 r NaCl. PaccuntaTh paBHOBECHBIE KOHIIEHTPAIIMH HOHOB
B MIOJTy49€HHOM PacTBOpE.

2. BblYMCINTH paBHOBECHYIO KOHIIEHTPAIMIO JIUTaHJa U PacTBOPUMOCTh (MoJjb/i) ocaaka Zn(OH)»
BCye/IcTBUE 0Opasosanus kommiekcos Zn(NH3)4*" 80,01 M NHs.

3. PaccunTaTh MpousBeeHUE PACTBOPUMOCTH, eciii B 100 M1 BOJIbI pPACTBOPUMOCTH cocTapiser 9,6 « 107
r Fe(OH)s.

4. Berancnuth 1 cpaBHUTH pacTBopumocTth CaF, B Bone, B 0,1 M NH4F u B 0,1 M CaCls.

5. K 100 mn maceimennoro pactBopa BaSOs4 mpubaBumum 10 mi 0,5 M pactBopa NaxSOs4. Kakas
KOHIICHTPAIUS HOHOB Oapust (MOJIb/JT) OCTAaHETCS B pacTBOpE?

6. Bpramcnute o6myro konHneHtparuioo KCl u paBHOBecHyro koHueHtpanuto CI°, mpu KOTOphIX
obecrieunBaeTcss MakcumaiabHoe ocaxiaeHue PbCly| w3 pacrBopa 0,1 M Pb(NOs3).. Yemy paBHa
PacTBOPUMOCTD XJIOPUJIA CBUHIIA B 3TOM pacTBope?

~

. B pactBope, conepsxamem 0,1 Monb/n comu MeTamna-kommiekcoodpaszosarens (Co*") u 1,0 Monw/n
nmuranga (NH3), co3panu xoHueHtpauuio cymbdua-uona [S*]=108 moms/n. Bymer nm ocaxnarbcs
cooTBeTCTBYOIUN cynbhua. Paccuntate pH Hauana u KOHIA BBIMAACHHUS ATOTO cyiabpuga 6e3
MPUCYTCTBUS JIMTAHA.

o0

. K pactBopy, conmepxamemy 0,2 M NH3z u 0,2 M NH4Cl, no6aBunu paBubiii 00bem 0,2 M pactBopa
MgCl,. [TpousoiineT nu B 3TOM pacTBope obpazoBanue ocaaka Mg(OH)»?

9. Beruucnuts pH HaceimenHoro pactsopa Cu(OH)o.
10. Borancauts pactBopumocts CaC2O4 nipu pH 5,0.

11. Tlpu kakux 3HayeHHsX pH BO3MOXkHO konmyecTBeHHOe pasienenne Co?” u Cd*' mpu HacwmeHHU
pactBopa conepxkaiiero 0,05 M CoCl> u 0,15 M Cd(NO3), npu HackIIieHeU:n cepoBOAOPOIOM?

12. Ckonbko rpaMMOB KapOoHaTa HaTpusi motpelyeTcs i mepeBojia B pacTBopuMoe coctosiuue 0,3 r
cynbdara d6apus.



13. PaccuuraiiTe 00IIyI0 M MOJIEKYISIPHYIO PAaCTBOPUMOCTH XJIOPHJIa cepedpa B BOJC.

BOITPOCHI KOJUIOKBUYMA Ne 3 (konrTposmpymblie komnerenuun OIIK-1,2,5,6, ITK-
1,3,4)

1. Hcnonwp3oBaHME OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA B aAHAIUTHUYECKOW XUMHHU.
[ToreHuman mnonypeakiuM — KaK XapaKTEPUCTHKA XWMHUYECKOW aKTMBHOCTH PEArupyrolInX BELIECTB.
CraHIapTHBIM U peabHBIN MOTEHIIUAIBL.

2. YpaBuenue HepHcra. CrangapTHbIf, peanbHbli U (opManbHbIA NoTeHuuansl. HamnpaBienue
MPOTEKAHUS ANEKTPOXUMUYECKON peaKkiuu.

3. CrmocoOpl pacyeTra CTaHAAPTHBIX MOTEHUUANOB. [lodydyeHue CTaHIApTHOrO MOTEHIHUaNa
COYCTaHHUEM JIBYX HOJIpraKHI/IfI " ITOJIYypCaKIu C peaKHI/IeI\/’I MMPOTOHHUPOBAHUS.

4. CmocoObl pacyeTa CTaHIAPTHBIX NOTEHHHAIOB. [losydeHne cTaHIApTHOTO TMOTEHIMAIa
COYETAHHEM JIBYX MMOJYPEaKIIMi 1 TIOJypEaKIIuu C peaKIuell KOMIJIEKCO0Opa3oBaHusI.

5. CnocoObl pacuera CTaHOAPTHHIX MOTeHIManoB. [lodydeHue CTaHAAPTHOTO TOTEHIHAIA
COYETAHHMEM JIBYX ITOJYPEAKINI U TOJYPEAKIIUHU C PEAKIIUEN OCAXKICHHUSL.

6. Vcnonp30BaHWE CTaHAAPTHBIX MOTEHIMAIOB JUIsl pacyeTa KOHCTAaHThI KHUCJIOTHO-OCHOBHOTO
paBHOBECHS U MPOU3BEACHUS PACTBOPHUMOCTH.

7 Vicnionb3oBaHKUe CTAHIAPTHBIX MOTEHIIMAJIOB JJIs pacyeTa KOHCTaHThl KOMITJIEKCOOOpa30BaHUs U
MIPOU3BEICHUS PACTBOPUMOCTH.

8. Vcrmosp30BaHME CTaHOAPTHBIX TOTEHIMAJIOB ISl pacueTa KOHCTAHT KHCIOTHO-OCHOBHOTO
paBHOBECHS 1 KOMILIEKCOOOPa30BaHUSL. .

9. OHCHK& HaIpaBJICHUA U FJ'IY6I/IHBI IIPOTCKAHUA OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKuu 1o
KOHCTAHTC XUMHUYCCKOI'0 paBHOBECH:.

10. Mcnonp30BaHue METOJOB pa3JIeIeHUs U KOHIIEHTPUPOBAHHUS B aHAIM3E peajbHbIX 0OBEKTOB.
AOGCOTIOTHOE M OTHOCUTEIIbHOE KOHIIEHTPUPOBAHUE, TPYIIOBOE U HHIMBUIYAIbHOE pa3JieieHUE.
Koncranta u koapUIMEHT paclpeneieHus, CTENeHb W3BJICUEHUS, KOIPPHUIMEHTH pa3leleHus u
KOHLIEHTPUPOBAHHUSI - KOJIMYECTBEHHBIC XapaKTEPUCTUKHU METOIOB Pa3/ieiIeHHsI U KOHIIEHTPUPOBAHHUS.

11. DxcTpakuuu — Kak METOJ pa3eieHus] W KOHUEHTpupoBaHus. OCHOBHbBIE TOHSITUS
(3KCTpareHT, SKCTPAKIIMOHHBII peareHT, pedKCTPAKIUSI) U KOJTUYECTBEHHbIE XapaKTEPUCTUKHU Pa3aeleHHs
(koHCTaHTa W KOXPQPUIIMEHT pachpenesieHus, CTeneHb wu3BieueHus). CyIIHOCTh MEePHOIUYECKOM
AKCTPAKIIHH.

12. 9KCTpaKHI/II/I — KakKk MCTOA Ppa3ACjICHUA HW KOHUOCHTPUPOBAHUA. YcaoBus IIPOBCACHUA
OKCTPAKIIUHU U THUIIBI 3KCTPATrupPyEMbIX COCIUHEHMH. OpraHI/I‘-IeCKI/Ie pacTBOPUTECIIN, HCIIOJIB3YCMBIC B
KaueCTBC SKCTPAIrCHTOB. CKOpOCTB OKCTPAKIIUH.

13. Hcnonb3oBaHue SKCTpaKIUnu Jisd pa3AciiCHUsT CMECH KaTHUOHOB. Hpouecc OKCTpAaKIIUu "
OKCTPAKIIMOHHBIC PCArcHThI.

14. Xpomarorpapust — Kak METOJA pasJeleHuss U KOHIeHTpupoBaHus. Kiaccudpukanuu
XpoMarorpa(uyeckux MEeTo/10B.



15. Xpomatorpagpuss — Kak METOA pa3feleHuss U  KOHIEHTpupoBaHUs. (OCHOBHBIC
xpomarorpaduyeckue mapaMmerpbl (BpeMss U 00beM yIep)KMBaHUSA, KOXPPUIMEHTH 3aMeIICHUS |
pacipeseneHus, CeNeKTUBHOCTh U XpOMaTorpauueckoe paspeleHue).

16. TlmockoctHas xpomarorpadusi. TpeOoBaHUS, TPEIBIBISEMbIE K HOCUTEISIM M TOJBHKHOM
¢daze. Rf — ocHOBHasI XapaKkTeprCTUKA COPOIIMOHHBIX CBOWCTB CUCTEMBI M ITOBMKHOCTH KAaTHOHOB.

17. Pa3menenne m oOHapyXeHHE KaTHOHOB C HCIIOJIb30BaHHUEM OyMakHOU Xpomarorpaduu.
CriocoObI MPOSBICHUS XPOMATOTpahUIECKUX MSATEH.

IIpumep U3 mo teme kosutokBuyma Ne3 (koHtpoaupymblie kommnerennumn OIIK-1,2,5,6,

I1K-1,3,4)

1. VYpaBHATH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMM METOJAOM noJiypeakuui. [IpencraButh
JUISL KQXKJ0W MMoypeakuny ypaBHeHue HepHcTa. BeIBecTH M BBIYMCIATG KOHCTAHTY PaBHOBECHS,
OTpENeNUTh HalpaBlieHUE peaknuu. Paccuutath QopmanbHble (peanbHblE CTaHAApPTHbHIE)
MOTEHIMAJIbI IPH YCIOBUH, YTO MOHHAA CHJIa pacTBopa paBHa 0,1:

NHs" +NOy +... = Np+...
CrOy + MnOys +... =— CrOs* + MnO»+. ..

2. Paccumrare noTeHIMAI INIATHHOBOTO JIEKTPOJA, IOTPYKEHHOIO B pacTBOp coaepxanuit: 0,25M
V3*, 0,40M VO*" 1 1,00-10°M NaOH.

3. VKaxuTe TalbBaHMYECKUM HJIEMEHTOM WM  OJEKTPOJUTUYECKOW  SYEHMKOW  SIBJISETCS
MpeACTaBICHHAs sueiika (BBIBOJ clienaTh Ha ocHOBaHMH pacuera DJ[C):

Pt | UO** (0,10M), U*" (0,01M), H' (1-10°M) || KCI (1-10*M), AgCl (mac.) | Ag
4. PaccuuTaTh KOHCTAHTY PaBHOBECHS:

TP + V¥ +... == TI'+ VO*'+...
B 0,01M cepnoit kucnote. PaccuntaTh coctaB pacTBopa MOCJE YCTAaHOBJICHUS pPaBHOBECHS,
eciu ciauu 0,10M pacTBOpbl pearupyrommx BEIecTB.
5. Tlorenmman siueiiku paBeH +0,45B. PaccuuTtarh npousBenenue pactBopuMoctu AgrSeOs.

CBD||Na2SeO; (1:102M), AgzSeOs (nac.) | Ag
6. Paccuutath koHCTaHTy ycroifunBoctu komiuiekca [CuCit], ecniu DJIC sueliku paBna +0,09B.
Cit>" - aHHOH JTMMOHHOM KUCIOTHI
Cu | CuCit (0,04M), NasCit (0,10M), H (1-10°M) || CBD

7. BpIUMCIUTL pPABHOBECHBIE KOHIEHTPALIMM BCEX HMOHOB B pPAacTBOpE, MOJIYyYCHHOM npu
pactBopenuu 0,25 r o-NiS B 10 mu 2,0M HNO:s.

8. Koadduuuent pacnpenenenus 2,6-1uHUTpodeHOIa MEXKTy BOJIOW U OKTUIIOBBIM CHUPTOM PaBEH
15. Paccuuraiite creneHp U3BICUCHHS 2,6-IUHUTPO(dEHONIa, a TaKKe €ro KOHIEHTPALHIO,
OCTaBIIyIOCs B BOJHOM ¢aze mocie skcrpakiuu u3 50 mum 0,0005 M pactBopa OKTHIIOBBIM
cnupToM o6beMoM 10 mut. MI3BecTHO, 4TO KO3(D(UIMEHT pacnpeAeieHUs CATUIMIOBON KUCIOTHI
MEXJy paBHbIMH oObeMaMu Bojabl M xinopodopma npu pH 3,00 pasen 1,3. PaccuuTaiite

KOHCTAHTY PacIpeJIeNIeHus CAMIIUIOBON KUCIOTHI, eci K, =1,5-107.

9. B Buze xenara Zn(Ox), uons! nunka (Cz,=1,0-10~* M) skcrparupyrorca na 20,0 % npu pH 3,00
¢ momoiupio paBHoro obvema 0,10 M pactBopa 8-okcuxunomuna (HOx) B xmopodopme.
PaccuuTaiite pH, npu KOTOpOM B TeX k€ YCIIOBUSAX HOH IIMHKA OyJET SKCTparupoBathkcs Ha 96 %.



MOJY.JIb 3. BBEJEHUE B KOJIUYECTBEHHBINA AHAJIN3. OCHOBHBIE 3TAIIBI K
HNPUHIUIIBI AHAJIU3A (kouTposmpymble komnerenunu OIIK-1,2,5,6, 11K-1,3,4,6)

Bomnpocel, usyyaembie Ha JIEKIHMHU (koutpoaupymsbie komnerenuuun OIIK-1,2,5,6, I1K-

1,3,4,6)

OCHOBHBIE CTAJINM XMMHYECKOTO aHaiau3a. IlocraHoBKa aHATUTHYECKOM 3aaun. THIT aHaIn3a.
OrpaHuveHHs, CBSI3aHHBIC C XUMUYCCKUMH U (PU3MUECKUMU CBOMCTBAMH aHATTH3UPYEMOTO 00BEKTa.
Meraroniee BIUSTHUE KOMIIOHEHTOB o0pa3ua. CrocoObl paszzeneHus. BoIOOp CeneKTUBHBIX PEaKIIHii.
YpoBeHb ompeieNiieMoi KOHIIeHTpauy. Hanmaue cpeacTB, MO3BOISIONINX YIPOCTUTE BBITIOTHCHUE
ananu3a. Kpatkuit 0030p METOI0OB KOJMYECTBEHHOTO aHan3a. BriOop MeTo1a aHamm3a U COCTaBJICHUE
CXEM aHaJIn3a.

Bonpocel, n3yyaembie camocTOATEIbHO(KOHTPoiupyMble komnerenuuu OIIK-1,2,5,6, T1K-

1,3,4,6)

N3yunth MaTepuai, H3JI0KEHHBIN 10 TJIaHy JeKuun. [10roToBUTh KOHKPETHBIEC TPUMEPHI KO BCEM
HU3ydaeMbIM Bompocam - [1]- ¢.4-20; [4]- c.5-17.

3.1.MTIPOBOOTHOP U NMPOBOMNOAI'OTOBKA (koutposmpymbie kommnerenuuu OIIK-
1,2,5,6, I11K-1,3,4,6)

Bomnpocel, n3ydaemseie Ha 1ekiiuu  (KOHTpoaupymbie komnetenunu OIIK-1,2,5,6, I11K-1,3,4,6)

[IpencraBuTeIbHOCTH IPOOBI; MPOOA U 0OBEKT aHaU3a; Mpoda ¥ MeTO| aHau3a. DaKTopsI,
00ycNoBIMBAIOIIKNE pa3Mep U Cocod 0TOOpa MpencTaBuTeNbHON MpoObl. OTOOP TPOO TOMOTEHHOTO U
rereporeHHoro coctaBa. CrnocoObl MOTy4YeHUs cpeiHel TPOObI TBEPBIX, JKUIKUX U ra3000pa3HbIX
BEIIIECTB; YCTPOIMCTBA U MPUEMBI, UCIIOJIb3yeMbIE TIPU 3TOM; IIEpBUYHAs 00paboTKa ¥ XpaHEHHE TIPO0;
JIO3UPYIOIINE YCTPOUCTBA.

OcHoBHBIE cIOCOOBI TIepeBo/ia MPoObI B (opMy, HEOOXOAUMYIO Ul JAHHOTO BHUJIa aHAIN3A:
pacTBOpEHNUE B pa3IMYHbIX Cpeiax; ClIeKaHUe, CIUIaBJICHUE, pPa3JIoKeHUe M0 JeHCTBUEM BBICOKHX
TeMIepaTyp, AaBJICHHsI, BBICOKOYACTOTHOTO pa3psiia; KOMOMHUPOBAHUE PA3TUUHBIX PHEMOB,;
0COOEHHOCTH pa3oKeHUsl OpraHMuecKuX coeAnHeHni. CriocoObl ycTpaHEeHUs M yueTa 3arpsisHeHUH 1
NOTePh KOMIOHEHTOB MPHU MPOOOMIOATOTOBKE.

H3y‘II/ITB MaTepurajl, HU3JIOKCHHBLIC IO IJIAHY JICKIIUU. HpI/IBeCTI/I KOHKPCTHBIC ITPUMCPLI 110 BCEM
HU3Yy4aCMbIM BOIIPOCaM. Hay‘-II/ITBCH IMOJIB30BAaThHCA TaGJ’II/ILIaMI/I HOPMAJIBHOTO paCclpCACICHUA.



3.2 METPOJIOI'MYECKHUE OCHOBBI KOJIMYECTBEHHOI'O AHAJIM3A
(konTposmpymblie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,6)

Bonpocbl, n3yyaemble Ha Jieknuu (KoHTposupymble kommnerenuun OIIK-1,2,5,6, IIK-

1,3,4,6)

OcHOBHBIE XapaKTCPUCTUKH METOZa aHaJIn3a: IMPaBUJIbHOCTb U BOCIIPOU3BOANMOCTD,
KOX(QQHUIIMEHT YyBCTBUTEIBLHOCTH, IIPeIesl 0OHAPYKEHHSI, HYKHSS M BEPXHSS TPAHUILIBI OTIPEICIISIEMBIX
COIEpKaAHU.

Knaccugukanus norpemnocreit ananusza. CucreMaTudeckie 1 ciiydaiiHble MOTPEIIHOCTH.
[TorpenrHocTH OTAETBHBIX CTAANI XUMHUUECcKoro aHann3a. CrocoObl OLIEHKH MPaBUILHOCTHU
UCTIOJIb30BAHUE CTAHJAPTHBIX 00pa31ioB, METO 100aBOK, METOJ] BAPbUPOBAHUS HABECOK, COTTIOCTABIICHHE
¢ apyrumu metogaMu. CTaHaapTHbIE 00pa3iibl, UX U3TOTOBIICHHUE, ATTECTALMS U UCTIOJIb30BaHHE.
CratucTtrueckas 00paboTKa pe3yabTaTOB U3MEPEHUI. 3aKOH HOPMAJIBHOTO PacIpe/leeHNs CIIydaiHbIX
ommbok, t- u F-pacnpenenenus. CpenHee, nucnepeus, CTaHAapTHOE OTKIOHEeHHE. [IpoBepka runoTessl
HOPMAaJIbHOCTH, TUIIOTE3bI OJJHOPOJHOCTH PE3YJIILTATOB I/ISMGPGHI/If/i. CpaBHeHI/Ie JUCTICPCHUU U CPEAHUX
JIBYX METOJIOB aHAM3a. PerpeccnoHHbIi aHamm3. Vcronp30BaHne METO1a HANMEHBIIINX KBAIPATOB JUIS
MTOCTPOCHHUS IPATyUPOBOYHBIX IPapUKOB.

TpeboBaHMs1 K METPOJIOTUYECKOH OLIEHKE B 3aBUCUMOCTH OT 00BEKTa U 1esu aHanu3a. CriocoObl
MOBBILIEHUS BOCTIPOU3BOIMMOCTH U IPABUJIBHOCTU aHau3a. Opranu3anus U METo0JI0TUs
METPOJIOTUYECKOT0 00eCeuyeHus 1eATENbHOCTH aHAIUTHYECKOM CITyKOBI.

Bomnpocsrl, u3yqaemsie camoctosTensHo (34aca).

W3yunTth MaTepuan, W3JI0°KEHHBIH 10 Mmiiany jJekiuu. [IpuBecTn KOHKpETHbIE TPUMEPHI [0 BCEM
M3y4aeMbIM BompocaM. PemuTs 3aiaun, mpeajgaraeMple mpenoiaBaTesieM Mo u3ydaeMon Teme.

Bonpocsl 151 camonpoBepku (KOHTpoJmpyMmbie komneTrenunu OIIK-1,2,5,6, I1K-1,3,4,6)

= Kak ycTaHOBUTH YMCIIO 3HAYAIIMX (P B pe3yabTaTax BIUMCICHUN MIPHU CJIOKEHUU U
BBIYMTAHUU, YMHOKEHUU U JICJICHUH, BO3BEJICHUH B CTEIIEHb, U3BJICUCHNUHU KBAJIPATHOTO KOPHSA U
JorapuMUpPOBaHUH.

= Kak ycTaHOBUTH YMCIIO 3HAYAIIMX [U(P B pe3yabTaTaX BBIUUCICHUN MIPHU CIOKEHUU U
BBIYMTAHUU, YMHOKEHUU U JIEJICHUH, BO3BEJICHUH B CTEIIEHb, U3BJICUCHUHU KBAJPATHOTO KOPHS U
Jorapu(MUpPOBaHUH.

* Uto Ha3bIBaeTCs BHIOOPOYHOM COBOKYITHOCTbIO (CITy4ailHON BBIOOPKOIA)?

= YewMm pa3jIM4aroTCAd MMOHATHUA BBI60pKa U reHepalibHasl COBOKYITHOCTD; Swu o, WU X HpI/I KaKuXx
YCIOBHUAX BBI60p0‘{Ha$I COBOKYITHOCTb HpI/I6J'II/DKaeTC$I K FCHCp&J’IBHOﬁ COBOKYHHOCTI/I?

= Kakas BeIMYMHa Ha3bIBaeTCs BBIOOPOYHOH cpenHeit?

= Kakas BenMunHa Ha3bIBaeTcs MenuaHoi? Kak HaxosIT Meiany Ipy YeTHOM U HEYETHOM YHCIIe
pE3yIBTAaTOB OIPENEICHUNA?

= Kakue norpemHocTi Ha3bIBatOTCsl a0COMOTHBIMHU, OTHOCUTENIBHBIMU, CHCTEMATHYECKUMU,
CIly4aHBIMH, TpoMaxamMHu? YKaKUTe NPUUYNHBI BOSHUKHOBEHUS CUCTEMATUYECKUX
MOTPEIIHOCTEN; CIy4alHbIX IOTPELIHOCTEN; IPOMAXOB.



* YeM MOXeT ObITh 00YCIOBIEHA CUCTEMAaTHYECKas TIOTPEIIHOCTD THTPUMETPHUYECKIX
omnpeeacHui?

=  Yt0 Ha3BIBACTCS MMpaBHUJIILHOCTHIO, BOCIIPOU3BOAUMOCTbIO, TOYHOCTBIO MCTOHa? CBI/II[GTeJIBCTByeT
JIK Xopo1ias BOCIIPOU3BOAUMOCTD O IPABUJIIBHOCTH anamm3a? I1lo kakuM mokas3artensaMm CyniaT o
BOCIIPOU3BOAUMOCTH, a IO KaKNUM O IIPaBUJIBHOCTHU aHaim3a?

= Kak pacCYuTHIBAIOT CTAHIAPTHOE OTKIOHEHUE OTICIBHOTO (€IMHUYHOTO) ONPEICTICHUS?

= Kakas BenMunMHA HA3bIBACTCSl IUCIEPCUEN, M KaK €€ pACCUMTHIBAIOT JJIsl BBIOOPOYHO U
reHepaibHON COBOKYIHOCTU?

= Kakue BeIMYMHBI HE0OXO0AMMO 3HATH JJI pacdyeTa JOBEPUTEIHHOr0o HHTepBasia? JJis Kakux Iese
PACCUUTBIBAETCS JOBEPUTEILHBIN HHTEPBAI U YTO OH XapaKTepusyer?

=  UYro xapakrepusyeTr kodppuiueHT CThiofeHTa (KO3PPUINEHT HOPMUPYEMBIX OTKIOHEHUI), U OT
4ero OH 3aBUCUT?

- 21.]'[5{ PEHICHNA KaKUX 3aa4 UCITOJIB3YIOT MapaMETPbl CXOAUMOCTHU U BOCITPOHU3BOANMOCTHU
pe3yJAbTaTOB ONpPEACIICHUS?

= Kak OIeHMBaIOT rpyOyI0 MOTPENTHOCTh PE3YNIbTaTOB onpeeneHus? Kakum o6pazoM MOXHO
HCKJIFOYHUTh IIPOMAaxXH U3 CEPUU MOJYYEHHBIX PE3YyIbTaTOB?

=  Kakum 006pa3zoM MOKHO YCTAaHOBUTH HAJTMYHE CUCTEMAaTUUECKON MOTPENTHOCTH?

= Kakue npueMbl CTaTUCTUYECKON 00paObOTKHU Pe3yaIbTaTOB OMPEACICHUS HA3bIBAIOTCS
paHzoMu3anren u penstuBuzanueii? C Kakou 1eJIbI0 BBIMOJIHAECTCS paHIOMU3aIUsl?

3.3 TPABUMETPUUYECKHI METO/ AHAJIU3A (konTpompymbie kKomnerenmun OITK-
1,2,5,6, I11K-1,3,4,6)

Iens: Ha ocHOBe 3HaHMIA TEOPUH TPABUMETPUUYECKOTO aHAIN3a U BRIPAOOTKH MPAKTHYECKHUX
HaBBIKOB M YMEHUI 000CHOBAHHO BBHIOMPATh U NMPAKTUYECKU MPUMEHSTh TaHHBIA METOJI JIJIs
KOJIMYECTBEHHOI'O OIPE/ICTICHUS BEIIECTBA.

YMmerTh:

1. JIoBOAUTH TUTEJIb 0 IMIOCTOSHHOM MAaCChI.

2. PaccunThiBaTh ONTUMANFHYIO MAacCy HaBECKH 00pasiia U 00beM OCaauTesl..

3.ITonydats ocaxkmaemyto hopmy.

4. OTaenarb 0CcajoK OT MaTOYHOTO pacTBOpa GUIBTPOBAHHEM.

5. IIpoMbIBaTh OCagoOK.

6. [lonyuaTh rpaBUMETPUUECKYIO (OPMY MTyTEM MPOKATUBAHUS OCAAKA J0 TIOCTOSTHHONW MacCCHI.

Bomnpocsl, u3y4yaembie Ha JIEKUHHU (konTpoiupymbie kommnerenunu OIIK-1,2,5,6, ITK-
1,3,4,6)

CYH_IHOCTB rpaBUMCTPUUCCKOTO aHAJIN34, IPCUMYIIICCTBA U HCAOCTATKHU MCTOAA. Hpoueccm
OCaXJECHUS U COOCaXAeHU. PaBHOBecHe B CCTEME pacTBOpP — OCAIOK. OC&I[KI/I " ux cBoucTBa. Cxema
O6p2[30BaHI/I${ ocaaka. KpI/ICTaJIJ'II/I‘{CCKI/IC 151 aMOp(I)HLIe OCaaKH. 3aBUCHMOCTD CTPYKTYPHI OCaJika OT €ro
HHAUBUAYAJIBbHBIX CBOMCTB (paCTBOpI/IMOCTI/I, MOJIAPHOCTH MOJ'ICKyJ'I) u yCJIOBI/Iﬁ OCaAXKICHUA



(KOHIIEHTpAIMK OCa’KAaeMOr0 HOHA U OCAAUTENs, COJIEBOTO COCTaBa pacTBopa u pH, remmneparypsr).
3aBHCUMOCTB (POPMBI OCaZKa OT CKOPOCTH 00pa30BaHMs MEPBUYHBIX YACTHUI[ UX pocTa. PaKTOpHI,
BIIMSIIOIIME Ha PACTBOPUMOCTH OCAJIKOB: TEMIIEpaTypa, HOHHAs cujla, AEHCTBUE O JHOMMEHHOTO HOHA,
peaKIuy MPOTOHU3ALUH, KOMIUIEKCOOOPa30BaHMUs, OKHCIECHUSI-BOCCTAHOBJIEHUS, CTPYKTYpPa U pa3Mep
YaCTUILL. Y CJIOBHSI NOTyYCHUSI KPUCTAUTMUECKUX OcaKkoB. 'oMorenHoe ocaxxaenue. CtapeHue ocajaka
(mpeBpamieHne MeTacTabMIbHOW KPUCTAUTUIECKOW MOIM(UKAIINK B O0Jiee yCTOMUUBYIO (hopMmYy;
XHMHUYECKOE CTapEHUE B pe3yIbTaTe M3MEHEHHUS COCTaBa 0Ca/Ika — JACTHAPaTallui-THIPATAIIH,
noJMKOHAeHcan). [IpuanHbI 3arpsi3HEHs 0caaka (COBMECTHOE OCAXICHHUE, COOCAXKICHHE,
nocienymoomuee ocaxaeHue). Kimaccudukanus pa3nuyHbIX BHIOB COOCAXKICHUS (1COPOIHS; OKKITIO3HUSL:
BHYTPEHHSIS aICOPOLIHS, HHKITIO3US; n30MOpdu3M u Ap.). [lojokurensHOe U OTpULIATEIbHOE 3HAYCHHE
SBJICHUS COOCaKAEHNs B aHamn3e. OcoOeHHOCTH 00pa30BaHUs KOJUIOUIHO-TUCIIEPCHBIX CHCTEM.
Hcnonp30BaHne KOJUTOMTHBIX CHCTEM B XUMUYECKOM aHAIIH3E.

[IpsiMble 1 KOCBEHHBIE METOIBI ONpeieTieHrs. BaxkHelnme opranndeckue 1 HeOPraHMIeCKue
ocaaurtenu. [lorpemHocTu B rpaBuMeTpudeckoM aHanusze. O6mas cxema onpenenenuid. TpeboBanus k
OCa<J1aeMOH M rpaBUMETpUIeckoil popmam. M3mMeHeHus cocTaBa 0cajka Py BBHICYIINBAHUH U
MIPOKAJIUBAHUU. TepMOrpaBUMETPUYECKUN aHAIN3.

BOITPOCBHI, U3YYUAEMBIE HA JIABOPATOPHbBIX 3AHATUSX (KoHTpOJIHPYMBbIe
komnerennun OIIK-1,2,5,6, I1K-1,3,4,6)

*  U3yunth mpaBuia paboThl B aHATUTHIECKOH JTa0OpaTOpHUH.

*  U3y4nTh yCTPOMCTBO aHAMUTUYECKHX BeCOB (UyBCTBUTEIBHOCTh BecOB; DakTOpPhI, BAUSIOMIE HA
TOYHOCTH B3BeIINBaHUs). OCBOUTH TEXHUKY B3BELINBAHUSI.

= ['paBUMETPUUECKOE onpedeieHue cepwvl (Cyabgham-uornos uiu 6apus).

= ['paBUMETpUYECKOE OnpedeneHue dxcenesd.

= ['paBUMETpPUYECKOE OnpeodeneHue HUKE.
PEHIEHUE TUIIOBBIX 3AJIAY (TEMDBbI) (kouTposaupymbie komnerenuun OIIK-1,2,5,6,

I1K-1,3,4,6)

= Brluncienue coep:kaHus OnpeAensieMoro BelecTBa

= Pacuer KonMyeCcTBa OCaAUTENS

= Pacuer HaBecku U 00beMa pacTBopa, TpeOyroIerocs isl peakiuu

= Pacuer rpaBUMETpUYECKOTO (paKTOpa

= PacueT pacTBOPUMOCTH OCAJIKOB B BOJIE, B IPHUCYTCTBUU OJTHOMMEHHBIX HOHOB

* BiusHue Ha PaCTBOPUMOCTH OCAAKOB cojieBoro 3¢ dekra, pH u koMruiekco-o0pa3oBaHus
= OmnpezaeneHue MOTEPH OCAIKA 32 CYET MPOMBIBAHUS

= PacueTsl pe3yabTaToOB aHAIN3a

BOITPOCBbI U3YYAEMBIE CAMOCTOSATEJIBHO (konTposupymbie kommerenuuun OIIK-
1,2,5,6, I1K-1,3,4,6)



N3yunth Matepuai, U3J10>KEHHBIH 110 TUIaHy JeKuuu. [IpuBecTu KOHKpPETHBIE IPUMEPHI TI0 BCEM
M3y4aeMbIM BompocaM. PemuTs 3aiaun, peajgaraeMple penoiaBaTesieM o U3y4aeMoi TeMeE.
[ToBTOpUTHE MaTepuai 1o TeMe "PaBHOBecHE B CUCTEME PacTBOpP — 0CaJOK'". 3aBUCUMOCTb CTPYKTYPbI
0CaJIKa OT €ro MHAUBUAYAIbHBIX CBOMCTB (PaCTBOPUMOCTH, OJSIPHOCTH MOJIEKYH) U YCIOBUI
OCAKJEHMS (KOHLEHTPALMHU OCAXKIAEMOI0 HOHA U OCaJUTENs, COJIEBOTO cocTaBa pacTBopa u pH,
TEeMIIepaTyphbl).

CamocrosiTesbHO u3yyatorcs Temsl: " TepmorpaBumerpuueckuii ananus", " I'paBumerpruyeckoe
onpe/iesieHUe KalblMsl U MarHus Ipyu cCOBMecTHOM npucyTrcTBuM ", "['paBuMeTpuueckoe onpeseneHue
Maruus". Pa3o0paTh npuMepsl UCIOJIb30BaHUS BOSHUKAIOIINX PEAreHTOB JUIsl OIPEAEIICHUS Pa3IMUHbIX
00BEKTOB.

BOITPOCHI JJIs1 CAMOITPOBEPKMU. (xouTponupymbie komnerenunu OIIK-1,2,5,6, ITK-
1,3,4,6)

=  Kakue ocaguTeny MpUMEHSIOTCS B METO/IE TPABUMETPUUYECKOTO aHAIM3a? YKaKUTE OCHOBHBIC
HEOpraHUYecKre U oprannyeckue ocaaurenu. [louemy B kauecTBe ocaguTesell HCTIOIb3yIOTCS
netyuue coeuHennsa? Kakoe KoaruecTBo ocaauTens TpedyeTcs UIsl 0CakACHUs?

= B dgem 3akr04ar0TCsl OCHOBHBIC TPEUMYIIECTBA OPTraHMYECKUX OCAIUTENICH Tepe;]
HEOPraHMYECKUMU OCATUTEIISIMHU?

=  Kakumu kadecTBaMHU JIOJDKHBI 00J1a/1aTh OCAKU, TPUMEHSIEMbIE B TPAaBUMETPHYECKOM aHAIIU3e?

=  Yro 03Hauaet ocaxknaemas Gopma? [lepeuncinure OCHOBHBIC TPEOOBAHUS, IPEIBSIBISIEMBIE K
ocaxkxmaeMmoit popme. B Buie kKakoro coeTMHEHUSI BHITOTHEE OCAXKAATh Ba**: BaCO3, BaC>0q,
BaSO4, BaCrO4 u nouemy?

= Yo Takoe rpaBuMerpuieckas opma. Kakum TpeboBaHUAM OHA JOKHA YIOBICTBOPSTH?
VYKaxuTe TOCTOMHCTBA M HEJOCTATKH CIEAYIOMNUX rpaBUMETpudecKux hopm: Fe203, BaSOy,
CaC>04, CaO, Mg>P>07, NiO. YTo Takoe rpaBUMETpHUECKHI (hakTop?

=  Kpucramnueckue u aMmop(Hbie 0CaJKH, yclIoBus ux oopazoBanusi. OObsSCHUTE, KaK BIMSIET Ha
BEJIMYMHY KPUCTAJIOB TEMIIepaTypa, pa30aBieHHe pacTBOPOB, CKOPOCTh MPUIIMBAHUS PEaKTHBA U
nepemMeniuBanye. YTo Takoe OTHOCUTEIIBHOE MEPECHIIIEHUE PACTBOPOB?

=  YeM 00bsACHSAETCS YCTOMUMBOCTH KOJUIOUAHBIX cucTeM? UTO Takoe menTu3anus, Koaryisuus,
cequMeHTanua?

= [louemy ocaxkneHue aMOp(HBIX 0CAIKOB BBITOIHO MPOBOIUTH U3 KOHIIEHTPUPOBAHHBIX
pactBopoB? UTo AocTuraercs nociaeAyrouM NprudaBieHneM ropssueid BOAbI?

= Yo Takoe co3peBaHue U cTapeHue ocaakoB? Kakue npoueccel NpoucXosaT IPU CO3PEBAHUU U
CTapeHHH 0CaTKOB?

=  Cdopmynupyiite npauio [lanera — ®@asHca — ['ana.

*  Yro Takoe CoOCaXKIEHUE, MOCIEAYIOIee OCAKICHUE, N30MOphU3M?

= B yewm 3akio4aercs CyIHOCTb aJicopounu u okkiro3un? Kakue ocanku -
KPYIMTHOKPUCTAIITMYECKHUE, METKOKPUCTAIITNYECKIE UITH aMOPGHBIE - JTydIlIe aICOPOUPYIOT
pacTtBopeHHbIe BemecTBa? Kak OUUCTUTH 0CaIoK OT acOPOMPOBAHHBIX UITH OKKITFOAUPOBAHHBIX
npumecen?

= [loyeMy moxy4yaeMble B TPaBUMETPUUECKOM aHANU3€ OCAIKU MTPOMBIBAIOT OOBIYHO HE YHCTOM
BOJIOH, a pa30aBJICHHBIMU PaCTBOPAMU, COJACPKAIIUMHU KUCIOTHI MU COJTM aMMOHUS?

= Kak paccuutarh HOTEpU MPU NPOMBIBAHUU OCATAKOB?

=  KakoBbl IpenuMyIECTBA MPOMBIBAaHUS OCAAKOB AekaHTanuen? [louemy npu npoMbIBaHUM
HE0OX0IMMO JIaTh MPEbIAYIIEeH MOPIHUH KUAKOCTH CTeUb 0 KOHIA U TOJBKO MOCIIE 3TOTO
HaJMBATh CIAEAYIOLIYIO MOPIUI0?

=  (CpaBHUTE TOUHOCTb ONPEEICHUS HUKEIS BHICYIIMBAHUEM U MPOKAJIMBAHUEM OCAJIKA
JUMETUITIIMOKCUMATa HUKEJIS.



3.4 DJEKTPOTPABUMETPUYECKHH METOJ AHAJIU3A (KOHTpPOJHMpYyMbIe
komuerennun OIIK-1,2,5,6, I11K-1,3,4,6)

Bonpocbl, n3yyaemble Ha JieKuuu (KoHTposupymbie kommnerennun OIIK-1,2,5,6, IIK-

1,3,4,6)

OO61mrast xapakTepUCTHKA IEKTPOTPABUMETPUUECKIX METOJIOB. Pa3fienieHue u BoiieJIeHUE
MCTAJUIOB IIPU KOHTPOJIHUPYEMOM HAIIPSXKCHUH, ITPU KOHTPOJIUPYEMOM MMOTCHIIUAJIC. KOHHGHTpaHI/IOHHaﬂ
U KUHCTUYCCKAsA MOoJIAprU3alus. HepeHaHmeeHMe BOJOpOAA. Bos3moxkaocTH 1 OTpPaHUYCHUA
AJIEKTPOTpaBUMETpUUYECKUX MeTOA0B. McTounnku ommbok. I[IpuMepsl aeKTporpaBUMETpUUYECKIX
OTIPEIEIICHUN.

CpaBHHTENIbHAS XapaKTEPUCTHUKA YYBCTBUTEILHOCTH U N30UPATEIHLHOCTH, 00JIaCTeH TPUMEHCHHSI
BIEKTPOXUMHYECKUX METOJIOB.

BOITPOCBHBI, U3YYAEMBIE HA JIABOPATOPHbBIX 3AHSATUAX (koHTpOIMPYyMBbIE
komuerennun OIIK-1,2,5,6, ITK-1,3,4,6

DnexTporpaBuMmerpuieckoe onpeaeneHue meau(ll).

PEIHEHUE THUIIOBbBIX 3A/IAY (TEMBbI) (kouTposmpymblie komnerenuuun OIIK-1,2,5,6, I1K-
1,3,4,6)

Pacuer HampsokeHuUs pa3ioKeHUS

3akon Dapanes.

Pacuer mapameTpoB 1151 IpOBEICHUSI SJIEKTPOTPABUMETPUUECKHUX OTIPEICTICHUIN
Omnpenenenre MaccoBOM JI0JIM BEIIECTBA

BOIIPOCBI HU3YYAEMBIE CAMOCTOSATEJIBHO (xoutposmpymbie kommereHuuun OIIK-
1,2,5,6, I11K-1,3,4,6)

HSy‘II/ITb MaTcpural, H3JI0KEHHBIH 110 IJIaHYy JICKIIHUH. HpI/IBCCTI/I KOHKPETHBIC ITPUMCEPLI 110 BCEM
HU3Yy4acMbIM BOIIPpOCaM. Pemuts 3a/lavui, IIpejraraCMbiC IpCrioAaBaTeJICM I10 I/I3y‘laeMOI71 TEMC

BOITPOCHBI JIA CAMOIIPOBEPKMU. (xontposmpymsbie kommnerennun OIIK-1,2,5,6, ITK-
1,3,4,6)

= JlaiiTe onpeneneHue caeayomuX NOHATUI: a) o0paTHas 2dc; 0) MoJyApU3aLus; B)
nepeHanpsKeHne Ha IEeKTPO/Ie.

*  Yt0 Takoe KOHILIEHTpAIIMOHHAs MOJISPU3ALIUS U KaK €€ MOYKHO YMEHBIIUTh?

= Kakoif 2;1eKTpo/] Ha3bIBAIOT a) KaToA0M; 0) aHotoM? Kakue 21eKTpoXUMHYECKUE pPeaKiiu
MPOTEKAIOT Ha 3TUX AIIEKTPOIAX?

=  Kakue pakTopbl BIUSIOT Ha KAUECTBO KATOJIHBIX OCAIKOB?



=  Yro Takoe "nepeHanpskeHue" NIPUMEHUTEIBHO K BBIACICHUIO BOIOPOAA, KUCIOPO1a, METAJUIOB?

*  Cdopmymupyiite 3akoH Papasies U pacCCUUTANTE MEKTPOXUMHUUYECKHII SKBUBAJICHT MEIIU U
cepebpa.

= CKOJBKO M/ BOJOPO/A BBIJICIUTCS MPH JEKTpoJin3e pactBopa NaxSO.4, TokoM cuioit 2,3 4 3a 6
MUHYT IIPY HOPMAJIbHBIX YCIOBUSIX?

= Kak MOXHO TEOPETUYECKH BHIYMCIUTD HAMIPSIKEHUE Pa3JI0KEHUS JaHHOU con?

=  Bomnpockl K KOJJIOKBUYMY:

=  OOuMe MPUHIUITBI KOJIMYECTBEHHOTO aHanu3a. [IpuHimmn, MeTo ¥ criocod aHaimsa.

= Ot00p ¥ MOATOTOBKA MPOOKI K aHATTHU3Y.

=  CymHoCTh rpaBUMETprUYeCcKOro aHanu3a. Cxema ananusa. Bosmoxnoctu metona. Mcrounuku
OIINOOK.

=  Kpucramiueckrue u aMmop(HbIe 0CaJKH. 3aBUCUMOCTb CTPYKTYPBI OCa/IKa OT YCIOBHM
OCaKJICHHUS.

=  PacTBOpPUMOCTH OCaJKOB B 3aBUCUMOCTHU OT CTPYKTYPBI U pa3MepOB YaCTHIL.

=  CrapeHue 0CaIKOB, BUJIbl CTAPEHHUS.

=  CoBMECTHOE OCaXKJIEHUE, COOCAXKACHNUE, MOCICOCAKICHUE, UX IPUYNHA U YCTPaHEHUE.

=  MeToJ roMOreHHOro OcaXk/ieHusl. Bo3HMKarol1e peareHThl B rpaBUMETPUUYECKOM aHAIM3E.

= Heopranuueckue u oprannyeckue ocaaurenu. [IpeumyiecTBa opraHnueckux ocaauTesei nepea
HEOPraHMYECKUMH.

= OkKJII03US Kak MPUYUHA coocaxaeHus. [IyTi yMeHbIIeHUS OKKITIO3UH.

=  Ancopbuus. YpasHenue agcopouuu. Ilpasuno Ilanera — ®@asuca - ['ana.

=  JIpomeiBanue ocaakoB. IIpoMbiBHBIE xuaKoCTH. IloTepn mpu npoMbeIBaHUN.

=  CymHOCTh METOJa FPaBUMETPUUECKOIO eKTpoaHanu3a. Cxema MetToa. Y ClIoBUs AIIEKTPOJIN3A.

=  [lonspuzamus u nepenanpsbkenue. [lepenanpsixenue Bogopoaa.

= ['paBuMeTpuueckoe omnpenaeieHue cyabdaron. Mcrounuku ommoox.

= ['paBuMeTpuyecKoe onpeseieHne xenesza. IcToyHrnKn ommooK.

= ['paBuMeTpHUecKoe ompenereHne Hukens. Mctounuku ommoox.

= ['paBUMeTpHUECKOE OIpeeTIeHNE Kalblus U MarHus. I'paBumerpudeckue Gopmbl (M3ydaeTcs
CaMOCTOSITEJIHHO).

=  Becsol 1 B3BemuBanue. VIcTouHUKH OMINOOK.

MOAYJb 4. BOJbTAMIIEPOMETPUS (IIOJISIPOT'PA®US)
(xoHTpOIUpYMBbIe KomneTenuuun OIIK-1,2,5,6, I1K-1,3,4,7)

Henab: Ha ocHOBE 3HaHUI TEOPUH, TPAKTUKU U BO3MOXKHOCTEH MOJIAPOrpapuuecKoro MeToja aHainsa
OBJIAJIETh TEXHUKOM paboThl Ha MoJsiporpade, yMeTh NPUMEHSTh NOJyYeHHbIE JAHHbBIE IS
UICHTU(PUKAIIMN HEOPTaHUYECKUX U OPraHMYECKUX COCIUHEHUN; BBITIOIHITH KOJMYECTBEHHBIN aHaIn3
CMECH KaTHOHOB B pacTBOpE.

YMeTh: 0BIa/IeTh TEXHUKOU Oe30MmacHOCTH MpH padboTe ¢ pTyThio. [logobpaTh ycioBus 1s
MOJISIpOorpauuecKoro onpeaeneHus KaYeCTBEHHOTO COCTaBa CMECH TKENBIX MeTasuioB. [IpoBecTu
KOJIMYECTBEHHOE OTIPE/IEIICHNE TSHKEIIOT0 METaslia B AJIEKTPOJIUTE METOJOM MOJSIPOrpagruecKoro
aHanms3a.

Bonpocsl, n3yyaembie Ha JiekIuH (KOHTpoJupymbie komnerenunu OIIK-1,2,5,6, 11K-1,3,4,7)

Knaccugukarus BoJbTaMIepoMeTpHUECKUX METOIOB.

=  uauxaTopHbIE JIEKTPOAbl MeToAa. IIpenmyiecTsa 1 HEIOCTAaTKU PTYTHOTO MIEKTPOIa.

=  [IpuMeHeHue TBEpIBIX MEKTPOAOB. IloiydeHre u XapakTepUCTUKA BOJIBTAMIIEPHON KPUBOM.
=  KoHJeHcaTOpHBIN, MUTpAlIMOHHBIH, T} dy3uonHsIi Toku. [IpenenbHblil 1updy3MOHHBIN TOK.



* Jlonsporpadus. YpasHenue MnpkoBu4a. YpaBHeHue noysporpaduyeckoid BoaHb! MnpkoBruua —
I'eiipoBckoro.

=  [loreHuuman nosyBoJIHbI. DaKTOPHI, BIUAIOIIME HA BEIUYMHY IOTEHI[MANIA [T0JyBOJIHBI.

= CoBpeMeHHbIE BUbl BOJILTAMIIEPOMETPUHU: MIPsIMasi U UHBEPCUOHHAs, IEPEMEHHOTOKOBASI.

= JIpenmyIiecTBa U OTPAHUYCHUS 10 CPABHEHHIO C KIIACCHUECKOM mosisiporpadueii.

BOITPOCBI, HU3YYAEMBIE HA JIABOPATOPHBIX 3AHMATUAX (koHTpoJIMpyMbIe
komnerennuu OIIK-1,2,5,6, 11K-1,3,4,7)

CHsATHE U paclIMPpOBKa MOJISIPOrpaMMbl UH/IMBUIyaIbHOTO JIENOJIpU3aTOpa — MOHA METala.
CHsartue nonsiporpaduueckoro cnekrpa. OnpeneneHne KOHIEHTPAMH BEIIECTB METOI0M
IpagyMpOBOYHOrO rpaduka U METOI0M J00aBOK € MCIIOIb30BaHUEM KIIACCHYECKOH MOIIporpaduu.

PEHIEHUE THUITOBbIX 3AIAY (konTposaupymbie komnerennuu OIIK-1,2,5,6, [1K-1,3,4,7)

VYpaBaenue MnbkoBuyua. Pacuer D, n, Kyan , C.
Br16op ycnoBwmit asis mosisiporpaduaeckoro onpeesieHusi CMECH KaTHOHOB
Omnpenenenre 00OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHUS U YMCIIA DJICKTPOHOB

Pacuertsl pe3ynbTaToB aHaNIM3a 1o rpagyupoOBOYHOMY IpaduKy, METOI0M J0OABOK U METOJIOM CPABHEHHUS

BOITPOCHI IJIsI CAMOIIPOBEPKMU (xkouTposmpymbie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)

OcHOBHBIE IPUHITUIBI METOa ToJIsiporpaduyeckoro ananuza. Cxema ananusza. [lonsiporpadudeckuit
¢bon. XapakTepucTuka BoiabTaMIepHoi KpuBoil. [loHsATHS 06 0OCTaTOYHOM, EMKOCTHOM, (papaZieeBCKOM,
MUTPALUOHHOM, JU(PPY3MOHHOM U MPEIeTbHOM TOKaX.

VYpasuenue nud¢y3nonHoro toka (ypaBuenue Mnbkosuua). KommuecTBeHHbIH nosiporpadudeckuii
aHalus.

Biusaue Pa3JIMIHBbIX (baKTOPOB Ha BCJIMYUHY IPCACIIEHOIO TOKA: Cpe€aa, MOTCHI WA, IICPHUO KallaHWA
PTYTH, KOHLICHTpAaUsd, TEMIICPATYypaA.

BriBoj ypaBHEeHUs 06paTuMoii ossiporpaduyueckoit BosHbl. [loTeHInam moayBoIHbL.
[Tonsporpaduyeckuii CrieKTp.

Maxkcumymsl I 1 Il posna B nmonsporpaduu. [IpnurnHbl BOSHUKHOBEHUS U YCTPAHEHUS MaKCUMYMOB.

HpI/IMeHeHI/Ie HOJIHpOFpa(i)I/II/I K pCHICHUIO AHAJIMTUYCCKUX 3aJiaY.

MOAYJIb 5. TUTPUMETPUYECKHUE METO/IbI AHAJIM3A (KOHTPOJIMPYMbIe KOMIIETCHIMH
OIIK-1,2,5,6, I1K-1,3,4,7)

Bompocsl, n3ydaemble Ha nekiiuu (KOHTpoJupymbie komnerenuun OIIK-1,2,5,6, 11K-1,3,4,7)



Turpumerpuueckue MeTop! ananmusza. Knaccudukarus meronos. TpeboBaHus, MpeabsBIIsieMbIe K
peaxkuusM B THTPUMETPUUECKOM aHalln3€e. BUIbl TATpUMETPUUECKUX OINPENEICHUI: IpSIMOe, 00paTHOE,
KOCBEHHOE TUTpoBaHue. CriocoObl BbIpaXE€HUs KOHLIEHTPALMil pacCTBOPOB B TUTPUMETPUU. DKBHUBAJICHT.
MomnsipHasi Mmacca SkBuBasieHTa. [lepBuuHbIe cTaHaapTHl, TpeOoBaHMUA K HUM. PuKcanaibl. Bropuynsie
cTaHzapThl. Buapl kpuBbIX TUTpOBaHMsl. CKauoK TUTpoBaHUA. Touka SKBUBAJIECHTHOCTU U KOHEUHAs!
TOYKA TUTPOBAHUSL.

Pazo06path Bce TeopeTHUecKre BOMPOCHI 10 MPOrpaMMe B U3JI0KECHHBIE Ha JIEKIHH.
[ToaroToBUTH IpUMEpPHI MPSIMOIO, KOCBEHHOT'O U 00paTHOro TUTpoBaHUs. [I0BTOpUTH criocoObI
BBIpaKEHUS KOHLEHTpauui pacTBOpoB. [Ioka3aTk Ha KOHKPETHOM NPUMEPE TPUHLUIT
TUTPUMETPUYECKOTO METOA AHAIIN3A.

BOITPOCHI IJIsA CAMOITIPOBEPKU (kouTposupymbie komnerennuun OIIK-1,2,5,6, 11K-1,3,4,7)

=  Kakue TuIbl peakliuii UCHOJB3YIOTCS B TATPUMETPUYECKOM METOJIe aHaInu3a?

=  Kakum TpeOOBaHUAM JOJIKHBI YIOBIETBOPSITh XUMHUUECKUE PEAKIIUU, UCTIONIb3YEMBbIE JUIs
TUTPUMETPUYECKHUX ONpEeAETCHHI?

= [losicHuTe, KaKk MPOBOJAT OIpPEAETICHHs CIIOCOOOM MPSMOT0, 0OpPAaTHOTO TUTPOBAHUS U 110
3aMECTUTENIO?

=  Kakue criocoObl BbIpakeHUsl KOHIIEHTpaIMil BaM U3BeCTHBI? YTO Takoe 3KBUBAJIEHT, (haKTOP
SKBHUBAJIEHTHOCTH, MOJISIpHAsE Macca YKBUBAJIEHTA, TUTP, TUTP MO OMPEesIIeMOMY BELIECTBY?

* B Kakux eMHUIIAX BBIPAXAIOT MOJSIPHOCTb, TUTP, TUTP MO OIPEEIIIEMOMY BEUIECTBY?

= Kakue crangapTHbIe pacTBOPBI HA3bIBAIOT IEPBUYHBIMU U KaKW€ BTOPUYHBIMU?

=  Kakum TpeOOBaHUAM JOJKHBI OTBEUYATh BEIIECTBA, YTOOBI U3 HUX MOKHO OBLIO PUTOTOBUTH
MEPBUYHBIN CTaHJIAPTHBINA pacTBOp?

=  8.YTo Takoe KpUBbI€ TUTPOBAHUS U ISl YETO OHU CTposATCA? UTO Takoe CKaYOK TUTPOBAHUS?

= 9 JlailTe onpeneneHne NOHATHIM TOYKA SKBUBAJIEHTHOCTH, KOHEUHAss TOYKA TUTPOBAHUSI.

= 10.Yto Takoe ¢ukcanansr? s 4ero uCnoab3yroTcs GukcaHabl?

51 METOJA KUCJIOTHO-OCHOBHOI'O TUTPOBAHUS (koHTpOIMPYMbIe KOMIIETEHIIUN
OIIK-1,2,5,6, [1K-1,3,4,7)

Heab: Ha ocHOBe 3HaHU#t TEOpHH METO/1a KUCIOTHO-OCHOBHOTO TUTPOBAHUS YMETh 0OOCHOBAHHO
HCIIOJIb30BaTh METO/I JIJIsI OTIPEICTICHUS KHCIIOT, OCHOBAHUM, COJICH; MPUOOPECTH HaBBIKU MPAKTUICCKOM
paboThI [0 TUTPUMETPUUECKOMY aHAIN3Y, HAYYUTHCS BHIMOIHAThH BBIYMCICHUS IO pe3ybTaTam
TUTPOBAHUS, PACCUUTHIBATH U CTPOUTH KPUBBIE KUCIOTHO-OCHOBHOT'O TUTPOBAHHUSA U PEILIaTh 3a1a4H.

YMmeThb:

=  JIpuroToBUTH PACTBOP XJIOPOBOJOPOJHOM KHCIOTHI TyTeM pa30aBieHHsI KOHIIEHTPUPOBAHHOTO
pacTBopa.

=  JIpuroToBUTH CTAaHAAPTHBIM pacTBOP HATpHs TeTpabopaTa 10 HaBECKE C TOUHO M3BECTHON Maccoii
U PaccuuTaTh €ro KOHLEHTPAIHIO

*  CraHgapTH30BaTh PaCTBOP XJIOPOBOJIOPOTHON KHUCIOTHI 0 HATPUIO TETpaboparty ¢
UCIOJIb30BAHUEM JIBYX MHIUKATOPOB: METUIIOBOTO OPaHkKeBOro U (heHoITaneHHa.

=  TuTpoBaTh aHATU3UPYEMBIN PACTBOP LIEIOUYN CTAaHAAPTHBIM PACTBOPOM XJIOPOBOJLOPOJHOM
KHCJIOTBI M PACCUUTHIBATh COACPKAHKE LIEJIOUH 110 pE3yabTaTaM TUTPOBAHUS.

=  TurpoBaTh pacTBOp, COACPIKALINIA CMECh IIETOYH U KapOOHATa, CTAaHIAPTHBIM PACTBOPOM
XJIOPOBOJOPOJHON KHUCIIOTHI, PACCUUTBIBATH COAEPKAHUE OTPEIENIIEMBIX BELIECTB 110
pe3yibTaTaM TUTPOBAHUSL.



=  Onpenensth coAepKaHUE COSIHON 1 OOPHOU KHCIIOT, HAXOISIIUXCS B CMECH, TIPU TUTPOBAHUU
CTaHJAPTHBIM PAaCTBOPOM IIEJIOYH.
=  OnpenensiTh BPEMEHHYIO KECTKOCTh BO/IBI.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUU (xonTposupymbie komnerenuuu OIIK-1,2,5,6, ITK-
1,3,.4,7)

[TocTpoenne KpUBBIX TUTPOBAHUS. BiusiHue BEMTWYMHBI KOHCTAHT KUCJIOTHOCTH HJIM OCHOBHOCTH,
KOHIICHTPAILIUK KUCJIOT UM OCHOBAHUM, TEMIIEpaTyphl HA XapakTep KPUBBIX TUTpoBaHus. KucioTHo-
OCHOBHBI€ UHJIUKATOPBI. [IOrpenItHOCTH TUTPOBAHUS MIPHU OTIPEJCICHHUN CUJIBHBIX U CJIA0BIX KUCIIOT U
OCHOBaHMI, MHOT'OOCHOBHBIX KMCIIOT M1 OCHOBAHUI.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpoJMpyMble
kommnerennuu OIIK-1,2,5,6, 11K-1,3,4,7)

HepBI/I‘-IHBIG CTaHAAPTHI AJ1d YCTAaHOBJICHUA KOHICHTPAIMKU PAaCTBOPOB KHUCJIOT U OCHOBaHHH.
[Ipurorosnenue u cTanAapTU3aLUs PaCTBOPOB COJIIHOW KUCIIOTHI M THAPOKCHIA HaTpus. TuTpoBanue
COJISTHOM KHUCIIOTBI, TUAPOKCUIA HATPHsI, CMECH COJISTHOW U OOpPHOM KUCIOT. AHAIU3 cMecH KapOoHaTa U
rufpokcuaa Hatpus. OnpeneneHue KeCTKOCTH BOBI.

BOIIPOCHI U3YUYAEMBIE CAMOCTOSATEJBHO(xouTpoaupymbie komnerennnu OITK-
1,2,5,6, 11K-1,3,4,7)

N3yuuTh Bce TeOpeTUYECKHE BOTIPOCHI, U3JI0KEHHBIE Ha JICKIUU (TI0 MPOrpamme).

Hay4uTtbcst CTpOUTH KPUBBIE TUTPOBAHHS U BRIOUPATh HHIUKATOP UIS CIICAYIOIINX CITY4aesB:
TUTPOBAHUE CUIILHOM KUCJIOTHI CHJIBHBIM OCHOBaHHEM (M HA000POT), TATPOBAHUE CIA00M KHCIOTHI
CHJIbHBIM OCHOBAHHEM, TUTPOBAHUE CIIA00TO OCHOBAHUS CUIIBHOM KHCIOTOW, TATPOBAHHE CMECH
kapOOHaTa M TUIPOKCUA HATPUS CHIIbHOHM KHCIIOTOM. Pa3o0park nmpoBeieHre aHain3a cMecH KapOoHaTa
U THJpOKapOOHATa HATPUS, THATPOBAHUS CMECH CHIIBHOM U C1a00i KUCIOTHI CHIIbHBIM OCHOBAaHHUEM.

PEIHIEHUE THUIIOBBIX 3AJJAY (kouTpoaupymbie komnerennuun OIIK-1,2,5,6, I1K-1,3,4,7)

= CnocoObl BbIpaKE€HHUSI KOHIIEHTPAI[UU PACTBOPOB

*  BrpluncneHue MOJISIPHBIX MAacC 3KBUBAJIEHTOB

= Pacuer KoJMuyeCTBa BELIECTBA

*  BpluncneHus npu NpUroTOBIEHUH CTaHIAPTHBIX PACTBOPOB, ONPEIEICHUE KOHIEHTpauil
=  Pacuersl pe3ynbTaToB aHanu3a. [Ipsmoe u oOpaTHOE U 3aMECTUTENIBHOE TUTPOBAHUE

=  Breruucnenue pH pactBopoB

= [locTpoeHne KpUBBIX TUTPOBAHUS, BHIOOP MHAUKATOPA

=  BplyuciIeHHe HHAUKATOPHBIX MTOTPEUIHOCTEN

BOIIPOCHI IJIs1 CAMOITPOBEPKMU (kouTposmpymbie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7).

= HazoBuTe nepBUYHBIE U BTOPUYHBIE CTAHJAPTHBIE PACTBOPBI, IPUMEHSAEMBIE B METOJIE€ KUCIIOTHO-
OCHOBHOT'O TUTpOoBaHMs. UTo Takoe prukcaHabl?

= JloyeMy pacTBOD IIEJIOYH HE I0JDKEH CoJepkKaTh KapOOHAT-UOHBI?

= Kak BIMAIOT Ha X0/ KPUBOM TUTPOBAHMUS: a) BEIMUYMHA KOHCTAHTHI IUCCOLUAIIMM TUTPYEMOM
KHCJIOTHl MJIM OCHOBaHMS; 0) MX HayaJbHAsi KOHIIEHTPALIUS;

=  B) TemIepaTypa TUTPOBaHUsA?



*  BriBeaure ¢hopMyibl U BIYMCIeHUss pH Ha pa3HBIX 3Tanax TUTPOBAHUS B PacTBOpax: a)
CJIa0BIX KUCIIOT M OCHOBaHWIA; 0) Oy(hepHBIX cMeceii; B) THIPOIUIYIOIIUXCS COTICH.

*  MOHO JIY IPSIMBIM METOJIOM TUTPOBATH YKCYCHYIO KUCIIOTY, OOPHYIO KHCIIOTY, YTOJIbHYIO
KHCJIOTY 110 BTOPOl CTYIIEHHU, COJIM aMMOHHUS?

= [Ipu Kakux yclIOBHUAX BO3MOKHO TUTPOBAHHUE CMECH KUCJIOT? MOKHO JI OTTUTPOBATH 110
CTYIEHSM CEPHYIO KUCIOTY?

* B uyem CymHoCTh HOHHO-XpOMO(hOpHO# Teopun nHANKaTopoB? Kak BimseT remMnepaTtypa u
KOHLIEHTpALMs HHAMKATOpA Ha HHTEpBaJl IEPEX0/ia €ro OKpacku?

=  Kak paccuuThIBalOT UHAUKATOPHbBIE OLIMOKH B KUCIIOTHO-OCHOBHOM TUTpoBaHUU? Kakue TUIIbI
WHJIMKATOPHBIX OMMOOK BaM U3BECTHHI?

*  Yro TaKoe X0JOCTOM OMBIT U CBUJIETENb, KAK OHU IIOMOTAOT MOBBILIEHUIO TOYHOCTH
omnpeneaeHuin?

SAIIUTA HHANBUAYAJIBHOT'O 3AJJAHUSA U CAJAYA KOJIVIOKBUYMA (KOHTpOJIHpPYMbIe
kommnerennuu OIIK-1,2,5,6, 11K-1,3,4,7)

NPUMEP OJHOI'O UHAUBUAYAJIBHOI'O 3AJAHUSA ITO KUCJIOTHO-OCHOBHOMY
TUTPOBAHMUIO.

1. Omnumure npurotosnerne 500 cy’ 0,2 M pactsopa HCI u3 30%-noro (n.1.1,153) pacteopa
COJISTHOM KUCIIOThI. Paccunraiite TUTp ¥ TUTP 10 NaOH 1OJIy4eHHOTO pacTBOpa.

2. PaccuuTaiiTe MOJISIpDHYIO KOHIIEHTPALMIO U TUTP PAaCTBOPA CEPHOM KUCIIOTHI, €CJIM HA TATPOBAHHE
0,3333 2 6ypsl (Na2B40710H>0) 3atpadeno 15,45 cu’atoro pacteopa.

3. K pacTBopy a30THO# KHCIOTH Maccoii 1,1005 2 no6asumu 25,00 cn’0,5026 M NaOH.
Ocrasmiics ocne peakiuu u3061Toxk NaOH ottutposanu 10,50 ¢°0,1075 M HCI. Beruncnure
MaccoByto 10yt0 HNO3 B paCTBOPE KUCIIOTHI.

4. Hagecka coapl B 1,2675 2, coneprkainas mpuMech AukapOoHaTa HaTpHsl, paCTBOPEHA B MEPHOM
xon6e Ha 250,0 ca’. Ha tutposanue 25,00 ey’ pactsopa ¢ denondrazensom nouwio 10,90 car’
0,1004 n. pactBopa H2S04, a Ha TATPOBAHKE TOTO K€ PACTBOPA C METUIIOBBIM OPaHKEBBIM
U3pacxo0BaHo 22,62 cm’kucaoTel. Beraucnuts Maccoyio aoimo (B %) Na2COs u NaHCO;3 B
oOpasrie.

5. Bsruncaure pH pacTBOpa, MOJY4eHHOTO P TUTPOBAHMU B MOMEHT, Korza k 20 ¢c1’0,2 M
pactsopa HCI no6asnen 0,2 M pactsop NaOH B xonudectse 17 car’.

6. Berunciure ommoky TutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopoM NaOH ¢
HMHJMKATOPOM METUJIOBBIM OpaHke-BbIM (p1 4).

7. Toctpoiite kpuByto TuTpoBanus 25 ca’ 0,2000 M pactBopa HNO; 0,2000 M pacTBOpoM
ruapokcuaa Hatpus. Kakue u3 00bIYHO TPUMEHSEMbIX HHANKATOPOB MOXKHO UCIOJB30BaTh B
naHHOM citydae? OTBET HOATBEPIUTE pacyeTaMU.

BOIIPOCHI K KOJUIOKBHUYMY: "O061ue npuHIUIB TATpUMETpUH. KiucioTHO-0OCHOBHOE
tuTpoBaHue" (koHTpoaupymbie komnerenuun OIIK-1,2,5,6, ITK-1,3,4,7)

*  OOmue NpUHIUIBI TUTPUMETpUYecKoro aHanusa. Tepmunonorus. TpeGoBaHus,
MPEABABIAEMBIE K PEAKLUAM, UCIIOIb3YEMBIM B THTPUMETPUUECKOM aHAIIU3E.

*  CraHgapTHbIE PaCTBOPBI THTPUMETPUUYECKOTO aHaIu3a. TpeboBaHuUs K MEPBUYHBIM CTaHJApTaM.
CrniocoObl BeIpaKeHNS KOHIIEHTPALUU. TUTP U TUTP MO ONpPEeNsieMOMY BELIECTBY.

= JIporonnas teopus bpéucrena-Jloypu.

*  VHaukaTopsl B TUTpUMETpuu. TpeboBanus Kk uHaukaropaM. CoBpeMeHHasi TeOpusl KUCIOTHO-
OCHOBHBIX UHIUKATOPOB. MIHTEpBa niepexoaa OKpacku UHAUKATOPOB.

=  KpuBble TUTPOBaHMS, UX 00IIas XapakTeprucTuka. CKauoK TUTPOBAHUS KaK (QyHKLUS
KOHIICHTPALIMK pearupyrolnX BEIIECTB U TOYHOCTH aHAJIN3A.



* JlocTpoeHue u aHAIN3 KPUBBIX TUTPOBAHUS: a) CHJIBHBIX KUCIOT LIeouaMH, 0) cabbIX KUCIOT
[IeJI0YaMH, B) CIa0BIX OCHOBAHHUN KHCIOTAMHU.

*  BiusHue pa3anyHbIX (JaKTOPOB HA CKAYOK TUTPOBAaHUS. BHIOOP MHANKATOPOB.

= JlorpemHocTy U OrpaHUYeHUs] TUTPUMETPUUYECKOTO aHAIMU3a.

*  HaukaTopHbIE NOTPEIIHOCTA METOA0B KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

IIPUMEYAHHE: B KOJJIOKBUYM BXOJUT 3aIIUTA 8cex TAOOPATOPHBIX padOT MO JaHHOMY pa3feny u
pEIICHUEe PacUeTHBIX 3a/1a4.

5.2. METO/JI OKUCJIMTEJIBHO-BOCCTAHOBHUTEJIBHOI'O TUTPOBAHMUSI.
(kouTposmpymblie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)

Hean: Ha ocHOBE 3HaHUIA TEOPHUH MPOIIECCOB OKUCIICHUS] — BOCCTAHOBIICHUS U HABBIKOB Pa0OTHI IO
TUTPUMETPUUICCKUM MECTOJaM aHalIn3a YMCTb 000CHOBAaHHO BI)I6I/IpaTB " UCIIOJIB30BAaTh METO/]
OKUCITUTEIHHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS JIJIsl OTIPEICTICHUS OKUCIIMTENEH U BOCCTAHOBHUTEIIEH.
Ymerb:

1.ITIpuroToBUTH pacTBOp NEPMaHTaHATA KaJIMsSI C 3aIaHHON KOHIICHTPAIUEH MyTeM pa30aBICHUS
KOHLIEHTPUPOBAHHOT'O PacTBOPA.

2. IIpuroToBUTH CTaHAAPTHBIN PACTBOPHI HATPUS OKCalaTa M Kalaus JUXpoMaTa IO HaBECKE C TOYHO
M3BECTHOM Maccoi U pacCUUTaTh UX MOJIIPHYIO KOHIEHTPALIUIO SKBUBAJICHTA U TUTP MPUTOTOBJIEHHBIX
pacTBOpOB.

3. CrangapTu30BaTh PacTBOP NepMaHraHaTa Kajuus [0 pacTBOPY HAaTpHsl OKcajaTa.

4. CranmapTu30BaTh pacTBOp HATPUs THOCY/Ib(aTa Mo pacTBOPY Kajlus Tuxpomara.

5. CrangapTu30BaTh pacTBOP MOJIA MO PAaCTBOPY HATpUs THOCYNbdara.

6. OnpenensaTh MaccoByrO a0Jt0 xkene3a (I1) B pacTtBope myTeM TUTPOBaHMSI €TO CTAHIAPTHBIM PaCTBOPOM
KaJIWsl [IEpMAHIaHATA.

7.0mnpenensate MaccoByrO a0Jto xkenesa (1) B o6pasiie cTanm myreM TUTPOBAHHS €ro CTaHAAPTHBIMU
pacTBOpaMu Kallus IepMaHraHaTa v Kajnus guxpomata. [I[poBoIuTh cTaTuCTHYECKYI0 00paboTKy
pe3ynbTaTOB aHaiIM3a U Meto duiepa st CPABHEHUS METOAMK.

[IpuMeHATh METOI KOCBEHHOI'O HOMMETPUYECKOTO TUTPOBAHMS JIJIsl OIPEIECIICHUS OKUCIUTENEH - MacChl
menu (I1).

9. IIpuMeHATh METOT KOCBEHHOI'O OIPEAEIICHUs KUCIOPO/Ia B BOJIE.

BOITPOCHI, U3YYAEMBIE HA JIEKLHIUU (xouTposmpymblie komnerennuu OIIK-1,2,5,6, I1K-
1,3,4,7)

O630p MCTOJ0B OKUCIINTCIIbHO-BOCCTAHOBHUTCIIbHOI'O TUTPOBAHUS. HOCTpOCHI/Ie KPHUBBIX
THUTPOBAHMUA. CDaKTOPBI, BJIMAONINC HA XaPAKTECP KPUBBIX TUTPOBAHUA: KOHOCHTPAIUA - HOHOB BOAOPO4A,
KOMHJ’ICKCOO6paSOBaHI/Ie, rnoHHas cuna. CrocoOsl OIIPCACIICHUSA KOHEUHOM TOYKHU THUTPOBAHUA,
HHAUKATOPLI. HOFpCIJ_IHOCTI/I TUTPOBAHHAL.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHSATHUSAX (koHTpoMpymMbIe
kommnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)

= [IpuroroBieHHe MEPBUYHBIX U BTOPUYHBIX CTAHIAPTOB.

= [lepmanranarometpus. [IpurotoBiaeHne MepBUUHBIX U BTOPUYHBIX CTAHAAPTOB.

= Omnpenenenue xene3a(Il).

= buxpomaromerpus. [IpurotoBneHue nepBUYHBIX U BTOPUYHBIX cTaHAapTOB. OmnpeaencHue
xenesa(Il).

= [lepMaHTaHATOMETPUUYECKOE U OMXPOMATOMETPUIECKOE OTpEACTICHHUE JKeTle3a B CTaJISX.



= MaremaTtnueckas 00paboTKa pe3yabTaToB aHanu3a. CpaBHEHHE MOTYYEHHBIX TaHHBIX METOJI0M
Oduiepa.

= Honomerpus u nogumerpusi. Cucrema HoA-uoAnu]] KaK OKUCIUTEb UM BOCCTAHOBUTEIIb.
HNonomerpuueckoe onpenenenue meau(1l).

= Honomerpuueckoe OnpeneneHne KUCaopoia B BOJIE.

= PemeHue TUIOBBIX 3a1a4

® BpI4KCIIEHHE MOJISIPHBIX MacC YKBUBAJICHTOB

= PacyeT KoJM4ecTBa BEUIECTBA

® BpIYKMCIIEHNs IPYU IPUTOTOBIIEHUN CTaHAAPTHBIX PACTBOPOB, ONIPEAEICHNE KOHIICHTPALUN

= PacueTsl pe3ynabTaToB aHanu3a. [Ipsmoe u 06paTHOE U 3aMECTUTEIBHOE THUTPOBAHUE

® BpIyKCIIEHNE IOTEHIUAIOB OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX I1ap

= JlocTpoeHue KpUBBIX TUTPOBAHUSI, BEIOOP HHIMKATOpA

® BpI4KCIIeHNE UHAUKATOPHBIX ITOIPEIIHOCTEN

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO (xouTpoaupymbie komnerenuun OIIK-
1,2,5,6, 11K-1,3,4,7)

= [lepmanranatomerpuueckoe omnpeaenaenue mapranna(ll), okcanaTos, nepokcuia BoI0poaa,
HUTPUTOB.

=  Honpomerpus u nogumetpus. Onpenenenue xenesa (I1), ranorenni-uoHos, NepoKCHA0B, KUCIOT.

= BpomaromeTpusi, HepUMETPHsl, BAHAJATOMETPHS, TATAHOMETPHSI, XPOMOMETPHSL. IEPBUYHBIE U
BTOpPUYHBIE CTAaHAApThl. MHOUKaTopbl. Onpeodenenue HeopeaHu4ecKux u OpeanuieckKux
coeOuHeHuUll.

=  Bomnpochkl AJisi CaMOIPOBEPKH.

= Kakum TpeOOoBaHUSM JOJKHBI YOBIETBOPSTh PEAKLUU OKHUCIEHUA-BOCCTAHOBJIEHHUS, YUTOOBI MX
MO’KHO OBLIO MCIIOJIb30BaTh Ul KOJIMYECTBEHHOr0 aHanu3a? [IpuBeaure npumepsl peakiui,
UCIOJIb3YEMBIX B METOJAX.

*  Or Kakux (pakTOpOB 3aBUCUT BEIMYMHA NOTEHIMATA JAHHON OKUCIINTEIbHO-BOCCTAHOBUTEIbHOMN
cUCTEMBI?

* B Kakux ciy4asx KpuBas TUTPOBAHUS B METOJAX OKUCIIUTEIbHO-BOCCTAHOBUTEIBLHOIO
TUTPOBAHHS ACUMMETPUYHA OTHOCHUTENIBHO TOYKU SKBUBAJICHTHOCTU? B Kakux ciydasx KpuBas
TUTPOBAHUS CUMMETpUYHA?

*  UYem 00BsACHSETCA TO, UTO NEPBbIE KAILIM pacTBopa KMnO4 npu TUTPOBAHUH OKCAJIaTOB
00eclBEeUNBAIOTCS] MEVIEHHO, a OCIEYIOIINEe — MTHOBEHHO?

= Jlouyemy nmepMaHraHaToMeTpuyeckoe onpeneneHue xenesa (1I) B conssHokucnoi cpene
HE00X0AMMO MTPOBOIUTH B MIPUCYTCTBUM cMecHu Llummepmana-Peitnrapaa?

= JIpuBeauTe npuUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX HHANKATOPOB U OOBSICHUTE MEXaHU3M
HUX NEeUCTBUA.

=  Kakue BellecTBa UCIOJB3YIOTCS B KAYECTBE IEPBUYHBIX CTAHAAPTOB Pa3IN4YHbIX METOIOB
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS?

=  Kakue JOCTOMHCTBA AUXPOMATOMETPUYECKOTO MeTo1a onpeaeneHus xenesa (11) mepen
IIEpMaHTaHaTOPMETPUUECKUM ?

=  Kakue npuuuHbl 00yCJIaBIMBAIOT HEYCTOMYMBOCTD pacTBOpa THOCYIb(ara? Kak mpuroToBUTh
CTaHJApPTHBIN pacTBOpP THOCYIb(aTa?

= Kak onpenensercst pakTop SKBUBAJIEHTHOCTH U MOJISIpHAsi Macca SKBUBAJICHTA B PEAKLIUAX
OKHCJIEHUS-BOCCTAHOBJICHUS ?

= JloyeMy /Ui HOJIOMETPUUYECKHUX OIpeJIeIEHUI OKUCIUTENel MpUMeHseTcst 000 N30BITOK
HMOANUCTOrO Kayus?

= JloyeMy mepej TUTPOBAHHEM KHUCIBIX PACTBOPOB THOCYIb(HATOM HEOOXOIMMO 3HAUNUTEIBHOE UX
pa3baBnenue?



*  OOBsICHUTE, VI YETO HEOOXOIMMO PACCUUTHIBATH (POPMAIIbHBIE OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIEC [IOTCHIIMAIIBI,

* JlepeuucnuTe BO3MOKHBIE HCTOYHUKU OLUTHOOK IMPH OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
TUTPOBAHUMU.

SAINIUTA UTHAUBUAYAJIBHOT O 3AJJAHUSA U CIAYA KOJIVIOKBUYMA, OITPOC
B BUJIE TECTA.

BOIIPOCHI K KOJVIOKBUYMY "OKHCIIHTE/IbPHO-BOCCTAHOBHTEJ/IbBHOE
THTPOBAHHUE" (xoutpoaupymsie komnerennuun OIIK-1,2,5,6, I1K-1,3,4,7)

=  TeopeTHueckre OCHOBBI METOJ0B OKUCIEHU-BOCCTaHOBIEHUS. CXOACTBO U pa3inyue B
COBPEMEHHBIX IPEJCTABJICHUAX O CBOMCTBAX U MOBEACHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX peakluil. Peakiinu 3eKTpoOHHOro IepeHoca.

* [loHATHE O CTAaHAAPTHOM U (OPMATLHOM (peanbHoM) noTeHnuane. Pacuer cranapraoro (E°) u
dopmansroro (E”) moTeHImanos monypeakiuii ¢ yaueToM KOHKYPUPYIOIIEr0 HPOLEcca.

*  OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE MOTEHLIMABI U HATIPABJICHUE PEAKIINI OKUCICHMS -
BOCCTaHOBJICHUSI.

=  VpaBuenue HepHcra. BnusHue paznuunbix ¢pakropos Ha BennuuHy E. KoHcTranTa paBHOBecHs
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

= OO0uue NpUHLHUIIBI OKUCIUTENIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHuUs. TpeboBanus,
MPEAbSIBISIEMBIE K PEAKIIHSIM.

= [locTpoeHHe KpUBBIX OKUCIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. DaKTOPbI, BIUSIOLINE HA
¢dbopmy kpuBbIX. CHMMETPUYHBIE U HECUMMETPUYHBIE KPUBbIE TUTpOBaHUSA. OCOOEHHOCTH
KPUBBIX TUTPOBAHUS C KUCIOPOACOAEpKAIIUM TUTpaHTOM. CKauOK TUTPOBAaHUS KaK (PyHKIIUs
Pa3HOCTH MOTEHIMAIOB TUTPYEMOU M TUTPYIOIIECH CUCTEM.

=  Cnoco0Onl pukcupoBanus KTT. be3pinankaropHbsie METOABI THTPOBAHUS, HCTIOJIb30BaHUE
crenupueckux, HeOOpPaTUMBIX U 0OPaTUMBIX UHAUKATOPOB. OKUCIUTENHFHO-BOCCTAHOBUTEIIbHBIE
MHIUKATOPBI ¥ IPUHLIUII UX JeMCTBU (IT0Ka3aTh HA MpuMepe Tu(eHnIaMHHA).

= MexaHu3M U KUHETHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB (KaTAIUTUYECKHE,
WMHIYIUPOBAHHBIE U CONPSYKEHHBIC PEAKIIIH).

*  OmuOKH U OTpaHUYEHUS METOJIOB OKUCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.
WNuaukaTopHble OIUOKY U UX pacyer.

= Teopus u npakTUKa IMXpoMaToMeTpuueckoro ananusa. CtangapTasie pacTBOphl. Pacuer kpuBoit
TUTPOBAHHUS: a) B IPUCYTCTBUU U 0) B oTcyrcTBUE (hochopHOil KuCIoThl. MHANKAaTOPHI METOIA.
Uctounuku ommbok. [Ipumeps! onpeneneHuit.

=  Teopus u npakTUKa IEPMAHraHATOMETPUUECKOTO TUTpoBaHuA. CTaHaapTHbIE pacTBOPHL. Pacuer
KpUBOU TUTpOBaHUA. BO3MOKHOCTH, OTpaHUYEHHS U MOTPEIIHOCTH MeTo1a. [Ipumepst
OTPEICIICHU.

= OO0mas xapakTepUCTUKA HOJ0- U HOJUMETPUIECKOT0 METOI0B aHanu3a. Monomerpusi, ee
npuHiunel. CTanaapTHeie pacTBopbl. McTounuku omubok. [Ipumepsl onpeneneHui.

= (O030p OCHOBHBIX METOJIOB OKHCIUTEIbHO-BOCCTAHOBUTENLHOTO TUTPOBaHUs. bpomaromeTpus,
LEPUMETPUSl, BaHAJIOMETPHS, TATAHOMETPUS (OCHOBHBIC PEAKINH, YCIOBUS MPOBEACHUS
oTpeeNeHu i, HHIUKATOPbl METOI0B, IPUMEPHI OIIPEICTICHHUIA).

*  OmuOKH KOJTMYECTBEHHOTO aHalu3a. MeTobl OLIEHKH CHCTEMAaTHYECKUX U CIyJailHBbIX OIIHOOK.
Hcknrouenne npoMaxos.

= [IpaBHIBHOCTH U BOCIIPOU3BOAUMOCTb. BhipaxkeHne BOCIpOU3BOAUMOCTUA. MeTOIbI KOHTPOJIsS
MPaBUIILHOCTH, MYTH YBEJIIMUYEHUS BOCIIPOU3BOIUMOCTH.

»  CrarucTHuecKkoe pacrpeseseHue norpeuHoctei. [Ipenen o6HapyxeHus.

=  (CpaBHeHHE IBYX BBIOOpOK. OOHapyKeHHE CUCTEMaTHUYECKUX MTOTPEIIHOCTEH.



IIPUMEYAHUE: B KOJIJIOKBUYM BXOJIUT 3alIUTA 6CeX JIAOOPATOPHBIX padOT MO JAHHOMY pa3feiny
U PELICHHUE PACUETHBIX 3a/1a4.

5.3 METOJA OCAJUTEJBHOI'O TUTPOBAHUS (xouTpoaupymslie komnerennuu OITK-
1,2,5,6, I11K-1,3,4,7).

ens:

Ha ocHoBe 3HaHMIT TEOPHH TEOPETUYECKUX OCHOB PABHOBECHIA B CHICTEME OCAJIOK HACBIIICHHBIH PacTBOP
Y CYIIHOCTH METOJOB apreHTOMETPUH, THOIIMAHATOMETPHH U MEPKYPOMETPHUU YMETh BBHITIOJIHSTD
OCaJITEIHHOE TUTPOBAHHUE M 0OOCHOBBIBATH YCIIOBUS €TO MPOBEACHUS; YMETh MTPOBOIUTH PACUETHI TI0
pe3yibTaTaM TUTPOBAHUS, PACCUUTHIBATD U CTPOUTH KPUBBIE OCAAUTEIHHOTO TUTPOBAHHUS.

YMmers:

1.IIpuroToBUTH pacTBOp cepedpa HUTpaTa ITyTeM pa3z0aBlieHHs] KOHIIEHTPHPOBAHHOTO PacTBOPA.

2. IlpuroToBUTH CTaHAAPTHBINA pacTBOpbI HaTpus xjopuaa (win KCl) mo HaBecke ¢ TOUHO U3BECTHOM
MacCOi M pacCYMTaTh UX MOJISIPHYIO KOHIIEHTPAITUIO H TUTP IMPUTOTOBJICHHOTO PacTBOPA.

3. CrangapTr3oBaTh pacTBOp cepedpa HUTpATA M0 pacTBOPY HATPHUS XJIOpHUAa METo1IoM Mopa.

4. CtaHmapTH30BaTh paCTBOP aMMOHUS THOIIMAaHATA IO PacTBOPY cepedpa HUTpaTa.

5. Onpenensth Maccy XJOPHAOB B pacTBope no Meroay Dosbrapaa (00paTHoe TUTPOBAHHUE).

Bonpocel, u3yuyaemblie Ha jJekiun (KOHTpoaupymblie komnerennuun OIIK-1,2,5,6, 11K-1,3,4,7)

e [loctpoenue kpuBbIX TUTpoBaHUs. CIocOObI 0OHApYX EHUSI KOHEUHON TOUKU TUTPOBAHMUS;
MHIUKATOpHL. [lorpemHocTn THTpOBaHusI.

e Bomnpocsl, n3ydaembie Ha Ta0OpaTOPHBIX 3aHATUAX (6uaca).

e Aprenromerpus. [IpurotoBiaeHre NEPBUYHBIX M BTOPUYHBIX CTaHAAPTOB. OmnpeaeneHre XJI0pui-
HOHOB MeToaMu Mopa u Qosbrapa.

BOITPOCHI U3YHAEMBIE CAMOCTOSATEJIBHO (kouTposiupymbie komnerenuuu OITK-
1,2,5,6, I11K-1,3,4,7)

e 3yuuTh BCe TCOPETHUYCCKUE BOTIPOCHI, H3JI0KCHHBIC HA JICKIHH.
e PelleHHe THIOBBIX 33a4
e BplunciieHHE MOJISIPHBIX MacC SKBHBAJICHTOB
e Pacuer KOJIMYECTBA BEIIECTBA
e BpIunciieHHs IPU MPUTOTOBJICHUH CTaHIAPTHBIX PACTBOPOB, ONPECICHUE KOHIICHTPAIUA
e Pacuersl pe3ynpTaToB aHanu3a. [Ipsimoe u oOpaTHOEe W 3aMECTUTENLHOE TUTPOBAaHUE
e [locTpoeHue KpUBBIX TUTPOBAHMUSI, BEIOOP UHIUKATOPA
e BrpiuncieHne HHINKATOPHBIX MOTPEHIHOCTEN
BOIIPOCHI IJis1 CAMOITPOBEPKMH (kouTpoaupymbie komnerenuun OIIK-1,2,5,6, I11K-1,3,4,7)
e XapakTepUCTHKA METOJIOB OCAXKJICHUS U MPUMEHSIEMBIX JIJISl 3TOTO XUMHUUYECKUX PEaKIIHil.

e Kak Biauser KOHICHTpaus UHAUKATOPa K>CrO4 Ha TOYHOCTH aHajJIH3a Mo MCToy Mopa?



e Kpussle TUTpOBaHUs 10 MeTOly Mopa. 3aBUCHUMOCTb BEJINYMHBI CKaYKa HA KPUBON TUTPOBAHMUS
OT KOHIICHTPALIMH, TEMIIEPATYpPbl U PACTBOPUMOCTH OCAKIAEMOI0 BEILIECTBA.

e VYka3aTh yCIOBHS Ul ONpPENesIeHUs XJIopuaoB 1o merony donbrapaa?

e Ilouemy npu npubasneHny noHoB SCN ~ K pacTBopy, coaepskamemy Ag™u Fe’*, noust SCN -
CHauaja pearupyooT ¢ MOHaMH cepeOpa U JIMIIb 3aTeM C MOHAMHM Kene3a?

e Kakoii ”HAUKATOP CIeIyeT UCIOIb30BaTh MPH OTPEICICHNH XJIOPHI0B METOJIOM apreHTOMETPUN
B IPUCYTCTBUM HOHOB PO ~?

e [loyeMy IpH ONpeeNeHHH TaJOreHUI0B TI0 METOLy Mopa J0KHBI OTCYTCTBOBAThH TAKHE
KaTHOHKI Kak Ba’*, Pb**, Bi** u ap., B To Bpems Kak Ipu onpeseneHuu no Meroxy domnsrapna
OHH HE MeIaT?

e  MoOXHO J1 TUTPOBATH MO0 MeToay Mopa OpoMu/ - U MOIUA-UOHBI?

e Kaxkoit Bug OyaeT UMeTh KpuBasi TATPOBAHUS CMECH MOJM/Ia U XJIOpHa KaJusi HUTPATOM cepedpa
C cepeOpsSHBIM UHINKATOPHBIM 3JIEKTPOIOM?

e Ot kakux (pakTOpPOB 3aBUCUT BEJIMYMHA CKauKa MMOTEHIIMAaja Ha MOTEHIIMOMETPUYECKON KpUBOii?

e (C Kako¥ 1embIo MPHU NOTEHIIMOMETpruYecKoM onpenenenn CI° u I B pacTBOp BBOJMUTCS
Ba(NO3); n Ba(CH3C0OO);?

5.4. KOMINVNIEKCOMETPHYECKOE TUTPOBAHHUE (xkouTposmpymbie komnerenuuu OIK-
1,2,5,6, I1K-1,3,4,7)

Hean:

Ha ocHoBe 3HaHUl TEOPETUYECKUX OCHOB PABHOBECHI B PACTBOPAX KOMIUIEKCHBIX COCIMHEHHIA,
CYIIHOCTH METO]Ia KOMIUUIEKCOHOMETPUU 1 HaBBIKOB Pa0OTHI 10 TATPUMETPUUECKUM METOIaM aHalln3a
YMETb BBIMIOJIHATH METO]] KOMIIEKCOHOMETPHUYECKOTO TUTPOBAHUS 1 000CHOBBIBATH YCIOBUS €r0
MpOBeJICHUS. YMETh MIPOBOAUTH PACUETHI [0 pe3ysibTaTaM TUTPOBAHHUSL.

Ymers:

1. IIpuroroButh cranaaptHeiid pactBop DTA.

3. OmnpenensaTh Maccy cajblis U MarHus B BOJI€ PSIMbIM TUTPOBAHHEM.

4. Onpenensats Maccy kanbluusi(Il) B mpucyTcTBHM MarHusi B pacTBOPE MPSMBIM KOMITJIEKCOMETPUUYECKUM
TUTPOBAHUEM.

5. [IpoBOAUTH CTATUCTUUYECKYIO 0OpaOOTKY pe3yabTaTOB aHAIU3a.

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUU (kouTposaupymbie komnerenuun OIIK-1,2,5,6,
IK-1,3,4,7)

HeOpraHI/I‘{eCKI/IC U OPraHnv4CCKUEC TUTPAHThI B KOMIIJICKCOMCTPHH. Hcnonp3oBanue
aMI/IHOHOJ'II/IKaPGOHOBBIX KHCJIOT B KOMITJICKCOHOMCETPHHU. HOCTpOGHI/IC KPHUBBIX TUTPOBAHHA.
MeTaJ'IJ'IOXpOMHHe HHAWKATOPbI 1 Tpe6OBaHI/I$I, MPEAbABIISICMBIC K HUM. Baxwueiimue YHUBCPCAJIIBHBIC U
CHCHI/I(I)I/I‘-ICCKI/IC MCTAJUIOXPOMHBIC HHAUKATOPHI. Cnoco0Obl KOMIIJIECKCOHOMCTPHYCCKOT'O TUTPOBAHUA:
npsaMoce, O6paTHOC, KocBeHHOE. CelIeKTUBHOCTh TUTPOBAHUA U CIIOCOOBI €€ MOBBIIICHMUS. HOFpeIHHOCTI/I
TUTPOBAHUA.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHSTUSX (kKoHTpoIMpyMBbIe
kommnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)

L4 OHpe,Z[eJ'ICHI/IC KaJIblIUs U Maraus npu COBMCCTHOM IIPUCYTCTBUU. OHpe,Z[eJ'ICHI/IC IMOCTOSIHHOM
KECTKOCTH BObI.



e Pemenne THUMNOBBIX 3aJa4

e Bpruncienue MOJIIPHBIX MacC SKBUBAJIEHTOB

e PacueT KoMUYECTBa BEIIECTBA

e Bpruncienus npu nNpuroTOBJIECHUH CTaHAAPTHBIX PACTBOPOB, ONIPEAECICHUE KOHIIEHTPALIHIA
e Pacuets! pe3ynbpTaToB aHanu3a. [Ipsmoe u oOpaTHOE U 3aMECTUTEIILHOE THUTPOBAHHE

e Pacuer ycIOBHBIX KOHCTAaHT 00pa30BaHUsl KOMIUIEKCOHATOB

e [locTpoeHue KpUBBIX TUTPOBAHMS, BHIOOP UHIMKATOPA

e BpruncieHue HHAUKATOPHBIX MOTPEMTHOCTEN

BOIIPOCHI U3YUAEMBIE CAMOCTOSATEJIBHO (xoutponupymsbie komnerenuun OIIK-
1,2,5,6, I11K-1,3,4,7)

° I/ISY'-II/ITI) BCC TCOPECTUUCCKUE BOIIPOCHI, U3JI0OKCHHBIC Ha JICKIIHNHU.

e Omnpenenenue, xxene3a, aATFOMUHNS, ME/IM, IIMHKA B PACTBOPAX YHUCTHIX COJIEH U MPH COBMECTHOM
IPUCYTCTBUU.

e Bompocsl 115 caMONIPOBEPKH.
e Kakue nonusupoBannbie hopmbl I/[TA MOTYT CyIIIECTBOBATh B pacTBOpax?

e Kaxas nonusupopannas popma IJTA B3aumoseiicTByeT ¢ nonamu Ca’*t u Mg** npu
OTIpEe/IeNIEHUU KECTKOCTH BOIbI?

e Kakue HHIUKATOPBI IPUMCHAIOT B KOMILICKCOHOMETPHUICCKOM TI/ITpOBaHI/II/I?
o Kak HOI[6I/IpaIOT HHIUKATOPHBI JJI1 KOMIINIEKCOHOMETPUUYECKOT'O TI/ITpOBaHI/Iﬂ?

L4 Hoquy SHAYUTCJIIbHBIC KOJIMYCCTBA KECJIC3a MOTYT MCHIATH OIIPCACIICHUIO 061Heﬁ KCCTKOCTHU
BOI[LI? Kaknm 06pa30M MOZKHO YCTPAHUTH 3TO sSBJICHUE?

e Kakoe 3HaueHNE UMECT KHCIOTHOCTD IIpHU KOMINUICKCOHOMCTPHUUCCKUX OHpCI[CJ'IeHI/IHX?
L4 HJ'ISI YCro paCcCUUThIBACTCA YCJIOBHAA KOHCTAHTA YCTOﬁqHBOCTH M KaK OHa OHpCI[CJ'IHCTCH?

e Kakue TpeOoBaHUs NPEABABISAIOTCS K PEAKIIUAM B METO/1€ KOMITJIEKCOHOMETPUYECKOTO
TUTPOBAHUA?

L4 OxapaKTepmyﬁTe MMpUEMBbI TUTPOBAHUA KOMIIJICKCOHOMETPHUICCKOI'O METOJAA. HpI/IBeI[I/ITe
IIPpUMCEPHI.

3amnTa NHAUBUAYAJIBHOI'O 3aIaHUA U ¢C1aYa KOJJIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OCAAUTEJBHOE U KOMIIVIEKCOHOMETPUYECKOE
TUTPOBAHMUE" (kouTponupymslie komnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)

L4 CYH_IHOCTB MCTOHAOB OCAAUTCIIBHOT'O TUTPOBAHUS. Hcrounuku HOFpCHJHOCTCf/'I.



L4 HOCTpOCHI/Ie KPHBBIX OCAAUTCIIbHOTO TUTPOBAHHA. CDaKTOpBI, BJIMAIOIIHEC HA BCIIMYHMHY CKa4YKa
TUTPOBAHUSA.

e Aprenromerpusa. Meron Mopa onpeneneHus rajJoreHu10B, €ro BO3MOKHOCTH U OTPaHUYECHUS.
Cnioco6s1 puxcupoBanus TO.

e Tuoumanatomerpus. OnpeneneHus rajloreHu10B.

e Meron Pasnca. AncoOLMOHHBIE HHIUKATOPHI.

o HH[IHKaTOpLI 0CaIUTCIIbHOT'O TUTPOBAHUA. Tunsr WHINKATOPOB.

e Omnpenenenne cynb(paToB METOIOM OCAUTEIFHOTO TUTPOBAHUS C HHANKATOPOM HUTXPOMA30.

e CymHOCTH METO/I0B KOMITJIEKCOHOMETPHYECKOTO TUTPOBAHHUSI.

o  Kommunekcons! I u Il (QATY u 3ATA), ux xapakTepuCTUKH U CBOWCTBA.

e [IpuHIMIBI TOCTPOEHHUS KPUBBIX KOMIUIEKCOHOMETPUYECKOIO TUTPOBAHMSI.

e (CrnocoObl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS, IPSIMOE, 00paTHOE TUTPOBaHKE, KOCBEHHOE,
3aMeIleHHS.

o CenekTUBHOCTD KOMIIJIEKCOHOMETPHUHU, BOBMOXXHOCTH €€ MMOBBINICHU .

e  MeramioXpOMHbIE HHINKATOPHI, IPUHITUIT UX JeicTBUA. TpeboBaHus, MpenbsIBiIsieMble K
MCTAJINIOXPOMHBIM MHAUKATOPaM.

e Oco0eHHOCTH KOMITIIEKCOHO0Opa30BaHUsI HOHOB MeTauoB ¢ D/ITA u MeTaIoXpOMHBIMHI HHAUKATOPaAMH.

e KOMIUIEKCOHOMETPHYECKOE OIpeelIcHne Kablusl 1 Maraus. OnpenencHue oomeit )KECTKOCTH BOJIBI.

IIPUMEYAHHUE: B KOJJIOKBHYM BXOJIUT 3aIIUTA 8ceX TAOOPATOPHBIX padOT MO JaHHOMY pa3ieiy u
pellIeHre pacyeTHBIX 3a/1a4.

MOAYJIb 6. JIEKTPOXUMHUYECKHUE METO/IbI AHAJIM3A'" (KOHTPOJHPYMbIe
komnerennun OIIK-1,2,5,6, I1K-1,3,4,7)

Henab: Ha ocHOBe 3HaHUI TEOPUH, TPAKTUKU U BO3MOXKHOCTEH AIIEKTPOTUTPUMETPUIECKIX METOJIOB
aHaJlM3a OBJA/IeTh TEXHUKON paboThl Ha pH- MeTpe, KylIOHOMETPUYECKOW U aMIIepOMETPUIECKON
yCTaHOBKAX, YMETh MPUMEHATH MOJy4YCHHbIC JaHHbBIE IS UICHTU(UKAINN HEOPTaHUYECKUX U
OpPraHUYECKUX COCAMHEHUI; BBITIOTHATH KOJTMYECTBEHHOE OINPEICTICHIE BEIIECTB dIEKTPOXUMHUUYECKUMHU
METO/IaMH.

Bompocsl, n3ydaembie Ha jgekiuu '(koHTpoupymbie komnerenuun OIIK-1,2,5,6, 1TK-1,3,4,7)

O6u1a51 XapaKTCPpUCTUKA IJICKTPOXUMHUYCCKUX METOIOB. KJ'IaCCI/I(I)I/IKaL[I/IH. 3HCKTpOXI/IMI/I‘{eCKI/IC STYCUKU.
I/IH,Z[I/IKaTopHHﬁ QJICKTPOA U JJICKTPOA CpaBHCHHA. PaBHOBeCHEBIE U HEPAaBHOBCCHBIC JICKTPOXUMHUUYCCKUC
CHUCTCMBEI. ﬂBJ’ICHI/I}I, BO3HHUKAIOMIUC ITPU MMTPOTCKAHUHN TOKA (OMI/I‘-ICCKOC NMaaCHNUEC HAIIPSAKCHUA,



KOHICHTpaIMOHHAA U KUHCTUYCCKAA HOJISIpI/BaLII/ISI). HOJ’ISIpI/ISaI_[I/IOHHBIG KpUBBIC U UX UCIIOJIb30BAHUC B
Pa3IMYHBIX SJICKTPOXUMHUYCCKUX MCTOAAX.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJ/IBHO (xoutponupymbie komnerenunn OIIK-
1,2,5,6, I11K-1,3,4,7)

HBy‘-II/ITI) BCC TCOPCTUUCCKUEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIHHU.

6.1 TIOTEHUHUOMETPUS (xoutposmpymsbie komnerenunun OIK-1,2,5,6, I1K-1,3,4,7)

Bomnpocsl, uzydaemsie Ha ek (KOHTpoaupymbie komnerennuun OIIK-1,2,5,6, 11K-1,3,4,7)

[Ipsimas norenumomerpus. Msmepenue noreniuana. Odpatrumble 1 HEOOpaTUMBbIE OKUCIUTEIBHO -
BOCCTaHOBUTEJbHBIE CUCTEMbI. IHTnKaTopHble 31ekTpoabl. Monomerpus. Knaccuduxanms
MOHCEJIEKTUBHBIX AIEKTPOIOB: AJIEKTPO/Ibl C TOMOT€HHBIMH U F€TEPOTr€HHBIMU KPUCTAIIINYECKUMHU
MeMOpaHaMU, CTEKJISIHHbBIE 3JIEKTPO/Ibl, JJIEKTPO/Ibl C MOIBUKHBIMU HOCUTEIISIMU, (PEPMEHTHBIE U
ra3ouyBCTBUTENIbHBIE 3JEKTPObl. DIEKTpoAHAs PyHKIUS, KOAPDUIIUEHT CETEKTUBHOCTH, BPEMS
OTKJIUKA.

[ToTennmomeTpuyeckoe TUTpoBaHue. MI3MeHeHNe 3IeKTPOAHOTO MOTEHIIMala B MPOLECCe TUTPOBAHUS.
CriocoObl 0OHapyXeHHUsI KOHEUHOI TOUKH TUTPOBAHUS; MHIMKATOPHL. Vcronb30BaHne peakiuii
KHCJIOTHO-OCHOBHBIX, OCaKJIEHUS, KOMIJIEKCOOOpa30BaHMsl, OKUCIICHUSI-BOCCTAHOBIICHUSI.

Bonpocsl, n3yuaembie Ha JIaDOPATOPHBIX 3aHATHAX (KOHTpoaupyMmble komnerenuuu OIIK-1,2,5,6,
I1K-1,3,4,7)

Onpenenenue pH TutpoBaHue COMIHON U YKCYCHOM KUCIOT. OnpeeseHrne HoIUI0B U XJIOPHIOB
MIPU COBMECTHOM MPUCYTCTBUU. VCIIOIB30BaHNE OKUCIUTEIHLHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS JITSI
OTIpeieJICHUSI MOHOB METAJUIOB PA3HBIX CTEMEHEH OKUCIICHUS.
Pemrenye THOOBEIX 3ama4
Pacuer moTeHImana 31eKkTpo/ia 1o 3aJlaHHbIM TapaMeTpam
Pacuer 3/1C raapbBaHMYECKOTO dJIEMEHTA
Pacuer paBHOBECHOW KOHIIEHTPAIIMH
[TocTpoenre KpUBBIX TOTCHIIMOMETPUUECKOTO TUTPOBAHUS
Pacuet MaccoBoil 10U BellecTBa
Omnpenenenue pH pactBopos, K.HA, Ks, Bur .

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO

HSy‘{I/ITb BCC TCOPCTUUCCKUEC BOIIPOCHI, U3JIOKCHHBIC I10 JIAaHHOU TeMme.

BOITPOCHI AJIsA CAMOIIPOBEPKU (konTposaupymbie komnerenuuun OIIK-1,2,5,6, ITK-
1,3,4,7)

= Kakoil npuHIUI JIEKUT B OCHOBE MOTEHIIMOMETPUIECKOTO METO/1a aHAIH3a?

= Kakue BuIpl NOTEHIIMOMETPUH UCIIONIB3YIOTCS B AaHAJIU3€ U HA YEM OHU OCHOBAHBI?

= Ha3oBure npuMeHsieMble B TOTEHIUOMETPUUYECKOM TUTPOBAHUH PEAKIIUU U OIIPEIEIIIEMbIE
BelecTsa. [IpenmyniecTBa 1 OrpaHU4YEHNs METO1A.

= KakuM TpeGOBaHUAM JIOJIKHBI YIOBIETBOPATh MHAUKATOPHBIE JIEKTPOIBI M AJIEKTPOIbI
cpaBHeHUs? Oxapakrepu3oBath 31ekTposl [ u Il poxa.

* Hanumure ypaBHEHHs paBHOBECHI, ONPEAEISAIOIINX TOBEJEHUE CTEKIITHHOTO U
XJIOpCepeOPSIHOTO AIIEKTPOIOB MPH MOTEHIIMOMETPUUECKOM OnpeeneHuu pH?



* [louemy OOBIYHBIN MUJUIMBOJITMETP HEJNb3s UCIOIB30BATD IS H3MEPEHHS 3/C IPU
MIOTEHIIMOMETPUYECKUX OTIPECIICHUSAX ?

= [louemy pH-meTpsl HeoOXo MO KanuOpoBaTh? Kak ocymiecTBisieTcst HacTpoii-ka pH-metpa?

= Kak onpezensercs TOUKa SKBUBAJIEHTHOCTHU IPU NOTEHUMOMETPUUECKOM TUTPOBAHUU?

* Yro Takoe KOAPPHUINUEHT CeTEKTUBHOCTU?

*  VKaxuTe yCIOBUS Al COBMECTHOIO ONPEAEICHUs ABYX U 00JI€e HOHOB B METOJIE
MOTEHLIIMOMETPUYECKOTO TUTPOBAHUS.

=  OOBSACHUTE BO3MOXHOCTb TUTPOBAHUS raJOr€HUI0B IIPU COBMECTHOM MPUCYTCTBUU.

= Kaxoil Bua OyaeT uMeTh KpuBas TATPOBAHUS CMECH MOJAMJIA U XJIOPUJIA KaIMsl HUTPATOM cepedpa
C cepeOpsSIHBIM HHIMKATOPHBIM SJIEKTPOIOM ?

* Ot kaKkux (aKTOPOB 3aBHCUT BETMYMHA CKayKa MOTCHIIMAIA Ha MOTEHIIMOMETPUIECKON KPUBOii?

= (C Kako# 1esblo MpH noTeHIoMerTpuueckom omnpenenennn ClI° u I” B pactBop BBOIUTCS
Ba(NOs)> u Ba(CH3COO),?

6.2 KYJOHOMETPHUA (kontpoaupymbie komnerenunu OIIK-1,2,5,6, [1K-1,3,4,7)

Bonpocsl, n3yuyaembie Ha jJekiun (KOHTpoaupymblie komnerennun OIIK-1,2,5,6, 11K-1,3,4,7)
Teoperuueckne ocHOBEI. 3akoH Dapajest. CriocoObl OnpeesIeHns] KOJIMUeCTBa dIeKTpudecTna. [Ipsmas
KYJIOHOMETPHUS U KYJIOHOMETPpUUYECKOe TUTpoBaHue. KymoHOMETpHs Mpu MOCTOSIHHOM TOKE U
MMOCTOSTHHOM TOTEHIIMaJe. BHENIHAS ¥ BHYTPEHHSISI TeHEpaIis KyJIOHOMETPHIECKOTO TUTPAHTA.
TuTpoBaHue >EKTPOAKTUBHBIX U AJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OmpeiesieHne KOHEYHOH TOUKU
tuTpoBaHus. [IpenMyiiecTBa U OrpaHUYEHUS METO/Ia KYJIOHOMETPUYECKOTO TUTPOBAHU S T10 CPABHEHUIO C
JOPYTUMHU TUTPUMETPUUECKUMU METOIaMHU.

BOIIPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHSITUSIX (kKOHTpoJHpyMBIe
komnerennun OIIK-1,2,5,6, I1K-1,3,4,7)

OnpeneneHI/Ie MaJbIX KOJIHYECTB KHCIJIOTHI U IHGHO‘IH,&CKOP(SPIHOBOP’I KHCJIOTBI U Op.

Pemenne THIIOBBIX 3aJa4 3akoH q)apaneﬂ. Pacuer napaMETpoB JIsA KYJIOHOMETPHUICCKUX I/ISMepeHI/Iﬁ.
Onpez[eneHI/Ie KOHIOCHTpAUU paCTBOPOBIO

Onpez[eneHI/Ie MAacCCHhI OIIPEACIAEMOI0 BEUICCTBA U MacCOBOM J0JIKM BCUICCTBA.

BOIIPOCHI U3YYAEMbBIE CAMOCTOSATEJIBHO

HSy‘{I/ITb BCC TCOPCTUUYCCKHUEC BOIIPOCHI, U3JIOKCHHBIC I10 I[aHHOﬁ TEMC.

BOIIPOCHI IJIs1 CAMOITPOBEPKMU (kouTposupymbie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)

C Kako 1eJIbI0 B sTUCHKe pa3IeiisaioT KaTOAHOE U aHOIHOE IIPOCTPAHCTBO?

Yo taxoe I1TIK u III'K meToan1?

JlaTh cpaBHUTENBHYIO OLIEHKY METHOTO U CepeOpSHOTO KyJTOHOMETPOB.

J71s KakuX TUTIOB peaklUii MOKET ObITh HCIIOIB30BAHO KyJOHOMeTprueckoe TutpoBanue? [IpuBeanre
MIPUMEPBHI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHMU (koutposupymbie komnerenuun OIIK-1,2,5,6,
nK-1,3,4,7)

Bonpocsl, n3yuyaembie Ha JiekIuH (KOHTpoupymble komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)



CymHocts Metoa. MHauKaTopHbIe 31eKTpoabl. BeIOop moTeHrana nHAMKaTOPHOTO AIIEKTPO/IA.

AMHepOMeTpI/I‘ICCKOC TUTPOBAHUC C OAHUM U JABYMS IMOJIAPU30BAHHBIMU SJICKTPO AAMU. BI/II[bI KPHBBIX
TUTPOBAHUA.

Bonpocsl, n3yyaembie Ha JJAa00PATOPHBIX 3aHATHAX (KOHTpoupyMble komnerenuun OIIK-1,2,5,6,
11K-1,3,4,7)

AMIEPOMETPUYECKOE TUTPOBAHUE C OJHUM DJIEKTPOJIOM.

Pemenne TunoBbIX 3amau

Br10op moTenimana s aMrnepoMeTpuIeCcKiX OnpeieIeHUui

Pacuer pe3ynbTaToB aHaIM3a 11 aMIIEPOMETPUYECKUX OTIPEACIICHUI

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO (xouTposupymbie komnerenuun OIIK-
1,2,5,6, I11K-1,3,4,7)

BOITPOCHI IJIsA CAMOIIPOBEPKMU (xkouTposmpymbie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)

Ha yem ocHOBaH MeTo1 ammnepomMeTprudeckoro TutTpoBanus? M3o06paszure Bo3MokHbIE (POPMBI
KPHUBBIX aMIIEPOMETPUUYECKOTO TUTPOBAHHSI.

B uem npenmyiiecTBa 1 HEIOCTATKU aMIIEPOMETPUYECKOTO TUTPOBAHHUS 110 CPABHEHUIO C
KJIACCUYECKUM TUTPOBaHHEM?

Kakue 31exTpoabl IPUMEHSIOTCS B METOJIE AMIIEPOMETPHUECKOTO TUTPOBAHNUSA?

3ammTa HHANBUAYAIbHOTO 33aJaHMs U clladya KOJIJIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OJEKTPOTUTPUMETPUYECKHUE METOblI AHAJIU3A
"(kouTpoaupymslie komnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)

OO011e TpUHLIHUITBI TOTEHIIMOMETPUYECKOTO aHAIU3a.

DneKTpoabl, IPUMEHAEMBIE B IOTEHIIMOMETPUYECKOM aHAJIU3E.

CTeKIISTHHBIN 21eKTPO, TEOPETUUYECKUE OCHOBBI, YCIOBUS PAOOTHI.

HNoHcenekTuBHBIE 31EKTPO/Ibl, OCHOBBI TEOPUU U NPAKTHKU

[ToreHunomeTpuueckoe onpeaeseHne BeanunHbl pH. DieKTpoabl.

Crnioco6s1 o0Hapyxenuss KTT moTeHIMOMETpUIECKHUM TUTPOBAHHUEM.
[ToTeHuMOMETpUYECKOE KUCIOTHO-OCHOBHOE TUTPOBAHUE.

[loTeHuMOMETpHYECKOE TUTPOBAHUE TajJOreHUIOB. IHIMKATOPHBIM 3IEKTPOI.
[ToTeHunOMETPUYECKOE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DJIEKTPOIbI METOIA.
[IpuMepsl onpeaeneHuil.

OO1as XxapakTepuCcTUKa aMIIEPOMETPUIECKOTO TUTPOBAHUS. DIEKTPOAbI MeTo1a. Buibl
aMIIEpOMETPUUECKUX KpUBBIX. [Iprmepsl onpeneneHuii.

Kynonomerpuueckoe tutpoBanue. CxeMa ycraHOBKU. OCHOBHBIE 3aKOHBI. [[puMeps! onpeneneHuii.

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

" PCIICHUEC PACUCTHBIX 3a1a4.

MOAYJIb 7 CHEKTPOCKOIIMYECKHUE (OITUYECKHUE) METO/bl AHAJIU3A
(kouTpompymbie komnerenuuu OIIK-1,2,5,6, I1K-1,3,4,7)

BOITPOCBHI, U3YHAEMBIE HA JIEKIIUMU (kouTpoaupymbie komnerennun OIIK-1,2,5,6, I1K-
1,3’4’7)



CHCKTp QJICKTPOMAIrHuTHOT'O U3JIYUCHUA. 3Hepr1/1;1 q)OTOHOB, qacToTa, BOJIHOBOC 4YHCJIO, JJIMHA
BOJIHBI; CBA3b MCXKIAY HUMH; TCPMHUHBI, CUMBOJIbI, CIWHHILI U3MCPCHUSA. COCTaBJ'DIIOH_II/IC BHyTpeHHeﬁ
OHCPTHUU YaCTUIL U COOTBCTCTBYIOIIHWEC UM JUAIIa30HbI 3JICKTPOMAIrHUTHOT'O U3JIYUCHUA. OCHOBHBIE THUIIBI
B3aMMO/ICHCTBUS BEIIECTBA C U3TYICHUEM: SMUCCHS (TEIJIOBasI, TFOMUHECIICHIINS ), TIOTJIOIICHHUE,
paccestare. Knaccudukaiiys CieKTpoCKOMUYSCKIX METOJIOB 110 TIPUPO/IE YACTHI], B3aUMOICHCTBYIONINX C
M3ITydeHUEM (aTOMHBIC, MOJICKYIISIPHBIC); XapakTepy mpoiiecca (a0CopOMOHHBIC, SMUCCHOHHEIE);
JMAa30Hy 3JEKTPOMArHUTHOTO U3ITyICHHSI.

Criektppl aroMOB. OCHOBHBIE U BO30YKI€HHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKH COCTOSIHUM.
DHepreTuyeckue nepexopl, npaBuia oToopa. BeposTHOCTH 37€KTPOHHBIX IEPEXOJ0B U BpeMeHa KU3HU
BO30Y)KJICHHBIX COCTOSIHUN. XapaKTePUCTUKU CIIEKTPAILHBIX JIMHHIA: TIOJIOKEHHE B CIIEKTPE,
MHTEHCUBHOCTb, OJYyIIUpHHA. [IpUunHbI yIIUpEeHUs ClIeKTpalbHbIX JIMHUH.

CrieKTpbl MOJIEKYH; UX 0COOEHHOCTH. CXEMBbI 3JIEKTPOHHBIX YPOBHEN MOJIEKYIIbI. DJIEKTPOHHBIE,
KoJieOaTeNnbHbIE U BpalllaTeIbHbIE CIEKTPBI MOJIEKYJI. 3aBUCUMOCTh BUA CIIEKTPa OT arperatHoro
COCTOSIHHUS BEILECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHUSI U MTOTJIOLEHUS 3JIEKTPOMAarHUTHOTO u3iydyeHus. CBs3b
AQHAJIMTUYECKOTO CUTHAJIA C KOHIEHTpaLUed ONpenensseMoro KoMnoHeHTa. OCHOBHBIE CIIOCOOBI
onpeeNieHus] KOHIIEHTPAIMH B CIIEKTPOCKOTTMYECKUX METO/1ax.

Amnmnaparypa. CriocoOsl MOHOXpOMaTH3aUH JTydrcToi sHepruu. Kitaccugukanus crekTpalbHbIX
prOOPOB, MX XapaKTEPUCTUKU: TUCIIEPCHUs, pa3pelIaronias criocoOHOCTb, cBeTocuia. [IpueMHuKn
n3ydeHus: (OTOAIMYIbCHS, POTOITEMEHTHI, POTOYMHOKHUTEIH, OTYIPOBOHUKOBbIE TPUEMHUKH.
WNuctpymenTanphbie momexu. LIIyMbl 1 OTHOILIIEHUE CUTHAT — LIYM.

7.1 METOJbI MOJEKYJISIPHOM ONTUYECKOMW CIIEKTPOCKOITUM (KOHTpOIMpyMbIe
komnerennun OIIK-1,2,5,6, I1K-1,3,4,7)

ens: Ha ocHOBE 3HaHMIA TEOPHH, MPAKTHKN U BO3MOKHOCTEH aJICOOIIMOHHO -CIIEKTPOCKO-TTUYECKOTO
METO/1a aHAJIN3a OBJIA/IETh TEXHUKON pabOThI Ha (POTOIIEKTPOKOIOPUMETPE, YMETh IPUMEHSITh

AJIEKTPOHHBIE CHEKTPHI NOTJIOMICHUS TSl UACHTU(PUKAIIUN HEOPraHUYECKUX COeTMHEHU; BBIIOJIHSTh
KOJIMYECTBEHHOE OMPE/IeNIeHNE BEUIECTB (POTOMETPUUECKUM, XPOMATO-(POTOMETPUUECKUM METOIaMHU.

Bonpocsl, n3yyaemble Ha jJeKiun (KOHTpoJmpymble komnerenunu OIIK-1,2,5,6, I11K-1,3,4,7)

[MpunnunuansHas cxema npubopa. Kinaccudukanus anmnaparypsl ¢ TOUKH 3peHUS criocoda
MoHOXpoMmaTu3auu (potomerpsl, cieKTpodoToMeTphl). OCHOBHBIE TPUYUHBI OTKIOHEHUSI OT OCHOBHOTO
3aKOHA CBETOMOIJIONICHUS (MHCTPYMEHTAIbHbIE U (PU3UKO-XUMHUECKUE).

CBsi3b XMUMHUYECKOHN CTPYKTYpPHI COETUHEHUS C a0COPOIIMOHHBIM crieKTpoM. CrocoObl MoTydeHus
OKpallleHHBIX coeAuHeHnH. DOTOMETPUUECKHE aHATUTUYECKUE PeareHThl, TpeOoBaHus K HUM. CriocoObl
oTmpeeNieHus] KOHIICHTPAIH BellecTB. MI3MepeHne BEICOKHX, HU3KUX ONTHYECKUX TUIOTHOCTEN
(muddepeniranbHbI METOT). AHAJIN3 MHOTOKOMIIOHEHTHBIX ccTeM. CeKTpooTOMETpHUS KaK METO.T
HCCIIEIOBAaHUS PeaklMii B pacTBOpax (KOMIUIEKCOOOpa30BaHMsl, IPOTOJIUTUYECKUX, arperalun),
COINPOBOKIAIOIINUXCSI U3MEHEHUEM CIIEKTPOB MOTJIOIIEHUA. METpOJIOTHYECKUE XapaKTEPUCTUKU U
AHAJINTUYECKUE BO3MOKHOCTH.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHSTUSX (koHTpoJHpyMbIe
kommnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)



KonnuectBenHslit poToMeTprudeckuii aHamu3. Y cIoBus (OTOMETPUUYECKOTO OIpeaesieH st (BBIOOp
(oTOMETPHUECKON PeaKLnu, BEIOOP JITUHBI BOJIHBI, KOHIEHTPAIMU PACTBOPA U TOJIIHHBI
MOIJIOINAIOUIETO CJI0s1, UCIOJIb30BAHKUE PAacTBOpa cpaBHeHUs ). OnpenencHne KOHIEHTPaluy
aHAIM3UPYEMOTO PACcTBOPA: METO]] IPATyHPOBOYHOTO IrpaduKa, METO OJJHOTO CTAHIAPTA, ONpEICIICHUE
KOHIICHTPALIUH 110 MOJIIPHOMY KO3 PULIMEHTY MOTTOEHHs, METO1 100aBOK cTaHaapTa. OnpeeneHue
KOHLIEHTPALUN HECKOJIbKMX KOMIIOHEHTOB IPU UX COBMECTHOM IPUCYTCTBUHU.

doToMeTpruYeECKOe OIIPEEICHUE MEIU B BUJIE aMMUAKaTa.

doToMeTpruYeCcKOe OIIPEEICHIE MapraHlia B BU/IE [IEpMaHraHara.

Paznenenne manbix konmdects xenesa (I11) u Hukens merogom OyMakHOH XpomaTtorpaduu U uX
(oToMeTprUecKoe OIpeiesieHHe B 30HaX XpoMaTorpaduu.

Pemenue TUMOBBIX 3a71a4 (KOHTpoJMpyMmble komnerenuuu OIIK-1,2,5,6, I11K-1,3,4,7)
e 3axon byrepa — JlamOepTa - bepa. Pacuer A, ¢, C.

e PacueTsl pe3ylbTaTOB aHaJIM3a M0 IPalyupOBOUYHOMY I'paduKy, METOJIOM 100ABOK U METOJIOM
CPaBHEHUS

BOITPOCHI JIsA CAMOITPOBEPKMU (xkouTposupymbie komnerenuuu OIIK-1,2,5,6, 11K-1,3,4,7)

= Kak npousBoasaT BeIOOp CBETOPUIBTPA PH (POTOMETPHUUECKUX U3MEPEHUSIX ?

= Kaxkue 3ak0HbBI POTOMETPUU HCTIONB3YIOTCA B aHAIHU3E?

= KakoBa CBSI3b MEXIY ONTHUYECKOMN TUIOTHOCTBIO U MPOITYCKAHUEM pacTBopa’?

= KaxkoB ¢usnueckuii cMbIca TepMUHA "MOJIIpHBINA K03Qduient noramenus"? Kak ero
paccuuTarh?

= Kak mMaTeMaTH4ecKy CBSI3aHBI IIKaJjla MPOMyCKaHMs U onThydeckas mioTHocth ®IKa?

= Kak ycTpaHsioT BAMsSHIE BOCCTAaHOBUTENEH MPU (OTOMETPUUECKOM OTIPEIeSIEHUU MapraHiia B
Buae MnOy4 ?

= Kak ycTpaHUTh MELIAOIIEE BIUSIHUE KeJe3a MIPU ONPEACICHUN MapraHia B CTaIsax?

= [louemy npu omnpezaeneHnn Maprania B Bujge MnOys™ peakiiuio BeAyT B MPU-CYTCTBUU (HochHopHOA
KHUCJIOTBI?

= B ueM cymHocTh XpoMaTorpauueckoro MeToja aHanuza?

= Kiaccudukaius BUIOB U pa3HOBUIHOCTEN XpoMaTrorpaduyeckoro MeTo1a: o MEXaHu3My
pacnpezenieHus: BeuecTBa MexXy AByMs (pazamu — MoJieKyisipHas xpomaTtorpadus u
XeMOCOPOIMOHHAS; IO TEXHUKE OCYIIECTBICHUS XpoMaTorpaguueckoro mpoiecca B
3aBUCHUMOCTH OT HalpaBJICHUS IBHKEHUS MOJBUKHON (ha3bl.

* [IpuHIUIBI FOHOOOMEHHOH U 0CaI0YHOM XpoMaTorpaduu.

» [IpuHnunb pacnpeaenuTeNbHON XpoMaTorpadun.

= JlonmydyeHue xpoMaTorpamMm Ha Oymare U UX aHajus.

= 3HaveHHe XpoMaTorpauyeckoro MeTo1a aHaIu3a B aHATTMTHUECKON XUMUHU.

= [IpuBeaute npuMepsl NPUMEHEHUS paclpeleNuTeIbHON XpomaTorpadguu Ha Oymare st
pazaeneHus OJIM3KUX MO XUMUYECKHM CBOMCTBAM 3JIEMEHTOB U C IEJIbI0 aHai3a (Harpumep, s
pa3fesieHus: OpraHMYeCcKUX COCIUHEHNMN).

=  @DOTOMETPUUYECKHE PEAKIINH, JIS)KAIINE B OCHOBE OIpeJIeNIeHUs] HUKENS U xkelne3a. Beioop
ONTUMAJIBHBIX YCIIOBUH ONIPEACICHUS.

7.2 METOJIbl ATOMHOM ONNTUYECKON CHEKTPOCKOITUM (KOHTpPOIMpYMbIe
kommnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)

Bonpocsl, n3yuyaembie Ha Jiekuuu (KOHTpoJupymbie komnerenunu OIIK-1,2,5,6, I11K-1,3,4,7)

ATOMHO->MHCCHOHHBIN MCETO. HpI/IHLII/IHI/IaJ'IBHaSI CXeMa aTOMHO-OMUCCUOHHOT'O CIICKTPOMCTpaA.
HcTouyHHKM aTOMU3aLUU U B036Y)KI[6HI/IH (aTOMI/I3aTOpLI)Z QJICKTPUYICCKHUC pa3pAdbl (I[erBBIe, HCKPOBELIC,



IIOHUXKXEHHOT'O ,HaBJIeHI/IH), IJ1aM€EHa, IMJI1a3MCHHBIC HCTOYHUKHU (HHaSMOTpOHBI, HHAYKTUBHO CBA3aHHAA
ia3Mma), Jiazepbl. FIX OCHOBHBIC XapaKTepPUCTUKHU: TEMIIepaTypa, COCTaB aTMOC(Epbl aTOMU3aTOPa,
KOHIICHTPAIIUS 3JICKTPOHOB.

Mertoa mutameHHO# poToMeTpuu. PU3NYECKUE U XUMUYECKUE TIPOIIECCHl B aTOMU3aTOPaX.

CnexTpanbHble U (PU3NKO-XUMHUYECKHE MOMEXH, CIOCOOBI UX ycTpaHeHHss. OCOOEHHOCTH MOArOTOBKU
poObI U ee BBEICHUS B aTOMU3ATOPBI PA3IMYHOTO TUMA. KauecTBeHHBIN M KOJMYECTBEHHBIN aHATIN3
aTOMHO-3MHCCHOHHBIM METOJIOM. METpOoJIOTUYECKUE XapaKTEPUCTUKU U aHATMTUYECKHE BO3ZMOXKHOCTH.
Bomnpocsl, u3yuaemsie Ha 1abopaTopHbIX 3aHATUsIX (3uaca)

[TmramMmeHHO-(OTOMETPHUECKOE OTIPEICIIEHUE HATPUS U KaJIUs B IPHUPOJAHBIX BOJAX METOJI0M
IpagyupoBOYHOrO rpaduxka.

7.2.1

ATOMHO-ABCOPBIIMOHHBIN METO/] AHAJIN3A (KOHTPOJHPYMbIe KOMIETEHIINH

OIIK-1,2,5,6, I1K-1,3,4,7)

Bonpocsl, n3yuaembie Ha Jekiun (KOHTpoupymbie komnerenuuu OIK-1,2,5,6, I11K-1,3,4,7)

[IpuHnunuaneHas cxema aToOMHO-a0COPOIIMOHHOTO CIIEKTpoMeTpa. ATOMU3ATOPHI (TIJITAMEHHBIE U

HeHJ'IaMeHHI)Ie). Hcrounnknu N3JIYYCHUA (J'IaMHI)I C IIOJIBIM KaTOJA0M, HCTOUYHHKHU CIIJIOIIHOT'O CIICKTpa,
Ja3ephl), X XapaKTEPUCTHKU.

CriekTpasibHble U PU3UKO-XUMUYECKHE TIOMEXH, CIIOCOOBI MX ycTpaHeHUs. Bo3MokHOCTH,

JOCTOMHCTBA U HEJOCTATKU METO/Ia, €T0 CPaBHEHHE C AaTOMHO-3MHCCUOHHBIM METOJIOM.
MeTposiIornuecKkue XapakTepruCTUKH.

BOIIPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHSITUSX (KOHTpOJHPYMBIe
komnerennun OIIK-1,2,5,6, I1K-1,3,4,7)

ATOMHO-2a0COPOIIMOHHOE OTIPEICTICHUE MEIH B DJIEKTPOIUTAX

BOITPOCHI U3YYHAEMBIE CAMOCTOSATEJIBHO (koutposiupymbie komnerenuuun OITK-
1,2,5,6, I11K-1,3,4,7)

B geMm cocTosT 0coOeHHOCTH METO1a TUTAMEHHOU (hoTOMETpHH?

OOBsICHUTE TPUHITUIT BOZHUKHOBEHUS TJIaMEHHO-OMUCCHOHHOTO CTIEKTpa?

Ot kakux (paKTOPOB 3aBUCHUT BEJIMYNHA aHAJTUTHICCKOTO CUTHAJIA B JOTOMETPHH TUIAMEHH, B
KaKOM BHJIE €T0 MOIy4aroT?

Kakune xumMudeckue 3JI1eMEeHThI MOYKHO OIPEACIIATh METOI0OM (POTOMETPHUH TTAMEHHU ?
Kakumu npeumyiiiecTBamMu 001ajaeT METO/I IJIaMEHHON ()OTOMETPUH IO CPABHEHHIO C
XUMHYECKUMHU METOAaMH ?

HauepTtute cxemy ycTpoiicTBa JIaMIIbl € TIOJBIM KaTOJOM, YKQKUTE MPUHIIUIT ACHCTBUSL.
KaxkoBa poJib maMeHu pu aTOMHO-a0COPOITMOHHBIX ONPEICICHUIX?

[Touemy B aTOMHO-a0COPOIIMOHHOM CIIEKTPO(POTOMETPE HE UCTIOIB3YETCSI HCTOYHHK CILIOITHOTO
cBera?

Kak oxapakTepr3oBaTh 4yBCTBUTEIBHOCTh ATOMHO-a0COPOIIMOHHOTO OTIpeIeICHHUS?

J171s yero He0OXOAMMBI CTaHIAPTHHIE PACTBOPHI?

SAIUTA UHANBUAY AJIBHOI'O 3AJAHUA U CAAYA KOJVIOKBUYMA.

BOIIPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/IbI AHA/IU3A'" (KOHTPOJIUPYMBbIe
kommnerennuu OIIK-1,2,5,6, I1K-1,3,4,7)



=  OOmwme NpUHIUIIBI ONITHYECKUX METOA0B aHanu3a. Knaccudukaius MeTo10B.

*  DJIEKTPOHHBIE CIIEKTPHI MOJIEKYJI, UX OCOOCHHOCTH.

®  3aKOHBI OTJIOLIEHUS 3JEKTPOMAarHUTHOTO U3Iy4ECHHUS.

* OOwveauneHHbl 3ak0oH byrepa-JlambepTa-bepa, rpaHuIbI €ro0 IPUMEHEHHUSI.

» Cruenctust U3 00beAMHEHHOTO 3aKOHA. BO3MOXHOCTH OTIpeIeIeHUs ABYX OKPA-IICHHBIX BEIECTB
[P COBMECTHOM IIPUCYTCTBHH.

* lcTuHHBbIE U KaXylIMecs OTKIOHEHUs OoT 3akoHa byrepa-JlamGepra-bepa.

*  MonspHblid KO3(QPUIHUEHT MOTIOMIEHUS SJIEKTPOMAarHUTHOTO U3JTy4EHUS — Me-pa
YyBCTBUTEIBHOCTU CHEKTPO(YOTOMETPUUECKUX METOJOB. VICTUHHBIE U YC-JIOBHbBIE 3HAUEHUS MOJL.
K02 (UITMEHTA TOTJIOIICHNS.

=  XuMHuYecKue ycIoBHUS poToMeTpudeckoro aHanu3a. Binusuue pH pactBopa, KOHIIEHTpauu
peareHTa u Jp.

=  dusnueckue ycaoBus GOTOMETPUUYECKOTO aHAIU3A.

= (CnocoObl onpeaeneHus: KOHIIEHTPAIUK, UCIIOJIb3yeMbIe B (DOTOKOJIOPUMETPU-YECKOM aHaIH3E.

= 3agauu, peuraemMble METOJaMH (OTOMETPUUYECKOTO aHATH3a.

= ['ubpuanbii XpoMaTO(HOTOMETPUUYECKUN aHATIU3, €70 MPUHIUIIBL.

=  CHexTpbl aTOMOB, UX XapaKTepUCTHUKA.

=  CylHOCTh METO0/1a YMUCCHOHHON CIEKTPOCKOUY IJIaMEHHU.

= JInams Kak HCTOYHHK aTOMH3AIUH U BO30YXAeHUs. XUMUYECKUE PEAaKIIUU B IJIaMeHaX.

» [IpuHnunuanbHas cxema IJIaMeHHOro (oToMeTpa.

= 3amaym, pemaeMble MeTo1aMu (POTOMETPHUH TUTAMEHH. MICTOUYHUKH OMIHOOK.

= CymHOCTh METOJIa AaTOMHO-00COPOIIMOHHOTO aHAJTN3a.

= [IpuHrunuanpHas cXemMa aTOMHO-a0COPOIIMOHHOTO aHAIH3a.

= 3ajauy, penraeMble METOJaMH aTOMHO-a0COpOLIMOHHOTO aHanu3a. [lorpen-HoCcTH U orpaHUYeHuUs
METO/IOB.

IIPUMEYAHHUE: B KOJJIOKBHYM BXOJIUT 3aIlUTa 8cex TA0OPATOPHBIX pabOT IO JaHHOMY Pa3eity
U PEIICHUE paCYETHBIX 33]1a4.

KYPCOBAS PABOTA (koutposmpymbie komnerenuuun OIIK-1,2,5,6, I11K,2,4)

B uerBepTOM ceMecTpe mpu BBHIMOJHEHHH J1A0OPATOPHBIX 3aHATHH TJIABHOE BHHUMAHHUE YJIEISACTCS
pPaCIIMPEHUIO HABBIKOB aHATMTUYECKON pabOThl M JaJbHEUIIEMY YCBOCHHUIO (PYyHIaMEHTAJIBHBIX OCHOB
AHATMTUYECKON XWMHH. 3aKIIOUUTEIbHBIM JTAallOM SIBJISIETCS BBINIOJIHEHUE KYpCco8ou pabomvl —
MPOBEJCHUE KAYECTBEHHOIO M KOJHWYECTBEHHOI'O aHain3a oOpaslia BelmiecTBa (CMECH BEIIECTB),IIPOOBI
BOJIbI( BOJOIPOBOJHOM, MHHEPAJIbLHOM, MPOMCTOKOB M T.1.).. JIJIsI €ro BBIMOJHEHHUS CTYIACHTY HAacTCs
auTepaTypa ¥ METOAWKH aHaiu3a. TeMbl KypCcOBBIX pPabOT yrBepkmatorcs kadempoit. OTtder mo
KypCcOBOM paboTe [OJKEH cojepkaTh MOJPOOHOCTH aHalu3a ¢ HAOMIOJCHHSIMH M 3aMEYaHUSIMHU
cTyaeHTa.. OT4eT paccMaTpHuBaeTcsl Kak KypcoBasi paboTa, 3alluiias ee B ayJUTOPUHU CTYJIEHT OTBEYAEeT
Ha TEOPETUYECKHUE M MPAKTUICCKUE BOTIPOCHI.

[Tpu ohopmueHun paboThl JOKHBI OBITH OTOOPaKEHBI CIEAYIOIINE STAIlbI:
1. Llens uccaegoBanus
2. KauecTBeHHBIH aHAIU3 00BEKTA
» X011 u pe3yabTaThl KAYECTBEHHOTO aHaIN3a, 0()OPMIICHHBIE B BUI€ TAOIHUIIBI,
* BriBoJ1 0 XapakTepe aHAIM3UPyeMOoro oopasia.
3. O630p IMUTEPATYPHI.
B 0030pe mureparypbl MPUBOIATCS KOTUYECTBEHHBIE METO/IbI OTIPEICIICHNUS aHATH3UPYEMOTO
oOpa3siia co CChIIKaMU Ha MCTIOIb30BaHHbIE JINTEPATYPHBIE HCTOYHUKH.
4. DKciepUMeHTaJIbHAS YaCTh:

» CxeMa KOJIMYECTBEHHOI'0 aHaJIn3a.

* Pacuet u pe3ynbpTaThl B3BEMIMBaHUS 00pasIia.

» MeTouka pa3ioKeHusl U pacTBOpEHUs: oOpasia.

* Metouka TUTPUMETPUUECKOTO OTPEIETICHUS; IPUTOTOBIIEHUE PACTBOPOB, CTaHAAPTH3A-

1S, Pe3yIbTaThl TATPOBAHUS; pACUeT COJICPKAHUS OMPEACTIEMOro IEMEHTA(OB).



5. 3akmouenue. O000IIEeHNE Pe3yIbTaTOB aHAIN3A.
6. CnMcok JuTepaTypsl.

Oruer paccmarpuBaeTcs Kak KypcoBas padoTa, 3aliMinasi e€e B ayJUTOPHU CTYJCHT OTBEYAeT Ha
TEOPETHUUECKHE U MTPAKTUUECKHE BOTIPOCHI.

6.MeToanueckue MaTepuaJbl, ONpeae/silouue NPpoueIypbl OeHNBAHUS
3HAHUI, yMEeHHN i, HABBIKOB M (MJIH) ONbITA AeATEJIbHOCTH:

[Ipy moAroToBKe K 3K3aMeHY OOyYaroUuMcs LEJIeCO00pa3HO MCMOIb30BaTh MaTEpHaIbl
JEKUUN, y4yeOHO-METOANYECKUE KOMIUIEKChI, HOPMATHUBHBIE JOKYMEHTbI, OCHOBHYIO W
JOTIOTHUTENIbHYIO JTUTEPATYPY.

Ha sx3ameH BbIHOCHUTCA Marepuan B 00beMe, IPelyCMOTPEHHOM palodeil mporpaMMoi
y4eOHOM TUCIUITMHBI 32 CEMECTP. DK3aMeH MPOBOJUTCA B MMCHbMEHHOM / YCTHOU QopMme.

[Ipu nmpoBeneHnn ’K3aMeHa B MUCBMEHHOU (YyCTHOM) dopme, BEAyIIUH MpernoaBaTeb
COCTaBIIIET dK3aMEHAIIMOHHbIE OMJIETHI, KOTOPbIE BKJIIOYAIOT B Ce0si: TECTOBBIE 3a/1aHMS;
TEOPETUUECKUE 3aJIaHUs; 3a7auu Wik cuTyauuu. DopMynrupoBKa TEOPETUUECKUX 3aJaHUs
COBMajaeT ¢ (OPMYJIUPOBKON MEpPEUHs 3K3aMEHAIIMOHHBIX BOIPOCOB, JOBEIACHHBIX JIO
cBeZieHUs1 OOydYarIMXCs HaKaHyHE )K3ameHalmoHHOW ceccuu. CopeprkaHue BOIPOCOB
OJIHOTO OWJIeTa OTHOCHUTCS K Pa3jIMYHBIM paszjeiaM MNporpaMMbl C TeM, 4TOObI Oolee
MOJIHO OXBAaTUTh MaTepHrasl y4eOHON AUCIUIUIUHBI.

B ayguropun, rae nmpoBOAUTCS YCTHBIM 3K3aMEH, TOJDKHO OJHOBPEMEHHO HAaXOIUTHCS HE
OoJjiee IIECTH CTYJICHTOB Ha OJIHOTO IIpernojaBaTesis, NMPUHUMAIOIIEro Jk3aMeH. Ha
MOJITOTOBKY OTBETA Ha OWJIET HA 3K3aMeHe OTBOAUTCS 40 MUHYT.

[Ipu npoBeaeHNN MMCBMEHHOTO K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pesynbrar ycTHOTO (MMCBMEHHOT0) 9K3aMEHA BHIPAYKACTCS OLICHKAMMU:

Ouenka «omauunon— om 91 oo 100 6annioe — TeopeTIeCKoe CoJICPyKaHue Kypca OCBOCHO
TIOJTHOCTBIO, €3 TIPoOeIoB, HEOOXOIMMBIE TIPAKTIYECKHE HABBIKU PAa0OTHI C OCBOCHHBIM
Marepuaiom chopMUpoBaHbL. Bee mpeycMoTpeHHbIE porpaMMoit 00ydeHrs yaeOHbIe 3a1aHns
BBITIOJIHCHBI, KAYECTBO MX BHITOTHEHHS OIICHCHO YHCIIOM 0aJITOB, OJIM3KMM K MakcUMalibHOMY. Ha
AK3aMEHE CTYJICHT IEMOHCTPUPYET INTyOOKHE 3HAHKS TIPSTyCMOTPEHHOTO TIPOTrpaMMOM MaTeprara,
YMEET YeTKO, JIJAKOHIYHO 1 JIOTHYECKH MOCIIE0BATEFHO OTBEYATh Ha MIOCTARIICHHBIC BOTIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6a106 — TEOPETUUECKOE COIEPKaHNE Kypca OCBOSHO,
HEO0OXOIMMBIE TPAKTUYECKIE HABBIKK PA00THI CHOPMHUPOBAHEI, BBITOIHEHHBIE yIeOHBIC 3aaHus
coziepkKaT He3HauMTebHbIe OMOKU. Ha sK3aMene CTyIeHT AEMOHCTpUPYET TBEPA0E 3HAHUS
OCHOBHOTO (IIPOrpaMMHOI0) MaTepuasa, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBEYAaTh HA [MOCTARICHHBIEC BOIPOCHL



Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOPETUUECKOE CONEPIKAHUE
Kypca OCBOCHO HE IIOJIHOCTBIO, HEOOXOJUMbIE MPAaKTHUYECKHE HaBbIKU paOOThI
c(OpMHPOBaHbl YACTUYHO, BBHIMIOJHEHHbIE y4yeOHbIEC 3aJaHUsl COAEpPKAT rpyOble OUIUOKU.
Ha sx3ameHe cTyAeHT JEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOI'O MaTepuana, OTBETHI
COJEpKaT HETOYHOCTH, cIab0 apryMEeHTHUPOBAHbI, HapyIIEHa IOCJIEJ0BATEIbHOCTD
U3JI0KEHUS MaTepualia

Ouenka «neyoosnremeopumenvno) — om 36 0o 60 6an1108 — TEOPETUIECKOE COJICPKAHUE
Kypca HE OCBOEHO, HEOOXOAMMBbIEC MIPAKTUYECKUE HABBIKU PabOTHI HE C(HOPMUPOBAHHI,
BBITIOJIHEHHBIC yUeOHBIE 3a/IaHus CO/IePKAT rpyOble OMMUOKH, JOTIOTHUTEIbHAS
caMoCTOsITeNIbHas paboTa HaJl MaTEPUAJIOM Kypca He MPUBEAET K CYIIECTBEHHOMY
MOBBINICHUIO KAYECTBA BBIMOJHEHUS yueOHBIX 3aanuii. Ha sx3ameHe cTyaeHT
JEMOHCTPUPYET HE3HAHUE 3HAUUTEIIBHON YaCTU MPOTPaMMHOTO MaTepuara,
CYILIECTBEHHBIE OIMMOKN B OTBETaX HAa BOMPOCH], HEYMEHNUE OPUEHTUPOBATHCS B
Marepuase, He3HaHUE OCHOBHBIX MOHSATHI JUCIUTLIAHBI

Tadauuna 7. Pe3yabTaThl 0CBOCHUS Y4eOHONH NMCUMILIMHBI, MOAJIeKALINE MPOBEPKe

Pezynomamut OcHogHble nokazamenu Buo ouenounoczo
o0yuenusn OUeHKu Mamepuana,
obecneuusaroujue
(Komnemenyuu | pe3ya1bmamos 00yuyeHus
) dopmuposanue
KomnemeHuui
crocoOHoC | 3HATh: MPUMEHEHUE MPAKTUYECKOE 3aHSATHE,
TBIO OCHOBHBIX ITOJIOKCHHNU Ha60paT0pHa;[ pa60Ta,
WCIIONb30BaTe | 1cOPHUH PaCTBOPOB, TECTUPOBAHUE, KOHTPOJIbHAS
YUEHHUS O XUMHUYECKOM
MOJTYYCHHBIC . | paborta, sK3aMeH
PABHOBECHH, XUMHMECKOH |
HaHUSA UTIOBBI HOYHBI
3 KUHETHKE, KaTalIn3e, OBRIC OCHOTHRIC
TEOPETHYECKHX | anicopOuuu B MaTepHaIIbl I YCTHOTO
OCHOB AHAJMTUYECKON XUMUM; orpoca (pazzmen S );

GyHmaMeHTanbH | IPUHLIUIIBI KAYECTBEHHOIO
BIX pasjenos | AHAIH3a HEOPTaHMIECKUX
Y OPTaHUYECKUX BEIIECTB; (pasmen 5)

THIIOBBIC TCCTOBBIC 3aaHNA

XHMHU npu
OLEeHOYHbIE MATEpHAIIBI IS

peleHun 5

YMeTh.  TOTOBUTH M | cCaMOCTOATENLHOM PabOTHI
npodeccruonans

CTaHIapTU30BaTh (TUMOBBIE 3aJ]a4u pa3aen S.);
HBIX 3a1a4

PacTBOPBI AHAIUTUYECKUX
(OIIK-1) Bompock! K KOMIOKBHYMaM

pEareHTOB;
1.2.3 v mo Temam

paboTaTh € OCHOBHBIMHM | KOJIMYECTBEHHOTO aHAJIM3a
TUTIAMU pudOopoB,




UCIIONb3YEMBIX B aHAJM3e
(poToaIEKTPOKOTOPUMETD

bl,  CIEKTPO(OTOMETPHI,
pH — wmerpel, moisipo-
rpadbl, yYCTAaHOBKH IS

KYJIOHOMCTPHYCCKOTO
TUTPOBAHUA U OP.,

COCTaBJATh  OTYETBI O
ITPOBEAECHHOMN

aHAJIUTUYECKOU paboTe;

aHaJTM3UPOBATH
pa3IM4HbIC OOBEKTHI
HEOPTraHUYECKOTO u
OpraHUYeCKOro

IMPOUCXOKIACHUSA

- Baagers:
TEOPETUUECKUMU U

METPOJIOTUUYECKUMU
OCHOBAMHU aHAJIUTUUYECKOU

XHMHU;

TEXHUKOU
AKCIEPUMEHTAIIBHON
PabOTHI B AHAIUTHYECKUX
1abopaTopusix;

TUTIOBBIC OICHOYHBIC
MaTepHAaITbl K
caMOIIpoBeEpKe (pazoer 5.)




BJIAJICHUEM
HaBbIKaMU
IIPOBEACHUS
XUMUYECKOTO
DKCIEPUMEHTA,
OCHOBHBIMH
CUHTETUYECKUM
u u
AHAJIUTUYECKUM
U MEeTOoJaMu
NOJIyYEHUA WU
UCCJIEN0BAHUS
XUMUYECKHUX
BEILIECTB "
peakuii (OIIK-
2);

Bnanerts:

HaBBIKAMH TUIAHUPOBAHWS,
aHaiim3a #  0000IIeHus
PE3yJIBTaTOB
AKCIIEPUMEHTA

YMeTh:

TUTaHUPOBATH
OKCIIEPUMEHT Ha OCHOBE
aHalM3a  JINTEPaTypPHBIX
JTaHHBIX, aHATM3UPOBATh |
00001aTh pE3yNIbTaThl
AKCIIEPUMEHTA,
(GopMyTUpPOBATH BHIBOIBI

3HaThb:

METO/IbI TJIAaHUPOBAHUS
IKCTICPUMEHTA,
MIOCTPOCHUSI MoJieJIe

N3Yy4aCMbIX 00BEKTOB

MIPAKTUIECKOE 3aHATHE,
nabopatopHasi paboTa,
TECTUPOBAHKE, KOHTPOJIbHASI
pabota, sK3aMeH

TunoBbIe OLIECHOYHBIE
MaTEepHAaIIBI U YCTHOTO
ompoca (paznen S );

TUTIOBBIE TECTOBBIC 3a/IaHUS
(paznen 5)

O1eHOYHBIE MaTepHAIIBI TS
CaMOCTOATENbHOMN pabOThI
(TUMOBBIE 3a71a4M pa3aen S.);

Bormpochl k KOJUIOKBUYMam
1.2.3 1 no temam
KOJIMYECTBCHHOT'O aHAJIN3a
TUTIOBBIC OICHOYHBIE
MaTepHalbl K
caMoIIpoBepKe (pazoen 5.)




CIIOCOOHOCTBIO
K  TMOWCKY
IIEpBUYHOM
00paboTke
Hay4YyHOU
Hay4HO-
TEXHUYECKOU
uHbOpMaLIUH
(OIIK-5);

u

u

Baagers:

MeToAaMH 00paboTKU
JTAHHBIX C
WCIIOJIb30BaHUEM
CTaHJApPTHOTO U
OPUTHUHAJILHOTO
IPOrpaMMHOTO
oOecrecueHus,
COBPEMEHHBIX 0a3 JaHHBIX

YMeTh:

IPOBOIUTH
CTaTHCTHYCCKYIO
00paboOTKy  JaHHBIX C
UCII0JIb30BaHHEM
OpPUTHHAIBHOTO
IPOrPaMMHOTO
oOecricyeHus, B  TOM
qucIIe, C03/1aBaeMOTO
oOydJaromumcst

3HaTh:
CIIeUaIU3UPOBAHHBIE
METOIUKA 00paboTKu
JIaHHBIX, B T.4.
MOJIYYEHHBIX Ha CJIOKHOM
000py10BaHUHT

MIPAKTUIECKOE 3aHATHE,
nabopatopHasi padboTa,
TECTUPOBAHKE, KOHTPOJIbHASI
pabota, sK3aMeH

TunoBbIe OLIECHOYHBIE
MaTepHAaIIbI I YCTHOTO
ompoca (paszoden S );

TUTIOBBIE TECTOBbIE 3aJJaHUS
(pazmen 5.)

OneHouHbIe MaTepuabl s
CaMOCTOATENbHON padOThI
(TUMOBBIE 3a71aUu pa3aen S.

TUIIOBBIC OI[CHOYHBIC
MaTepUaJIbl K
CaMOCTOSITCJIbHOU
pabote(pazoen 5.)




3HAaHUEM
HOPM TEXHUKH
0e30IMacHOCTH U
yYMCHHEM
peanu3oBaTh WX
B
1ab0paTOPHBIX
u
TEXHOJIOTHYECK
1704 YCIIOBUSX
(OIIK-6).

Baagers:
MIPEBEHTUBHBIMU
METOIaMH 3aIUTHI
HaceJCHUS W TEepPCOHAIIA;
METOIaMH OIICHKHU
Pa3TUYHBIX BHJIOB
yiepOoB, MUHUMHU3AIIUU U
JMKBHUJIAIIMA HETATUBHBIX
IIOCJIEICTBUM IS
YeJIoBEeKa M OKPYIKaroIIeH
cpenbl

YMmerh:

MIPOTHO3UPOBATH PA3BUTHE
U OIEHKY aBapUUHBIX
CAUTyalluii ¢  TO3ULHUU
METO/I0JIOTUH PUCKa,;
OILICHUBATh
MarepuaibHbIE,
AKOJIOTHYECKHUE YIIEepObl U
yimepObl It 30POBbS |
’KU3HU YeJIOBEKa.

3HaTh:

OCHOBHBIC  HaIpaBIICHUS
yIOpaBJICHUSI PHUCKOM Ha
IIOTCHIIMAJILHO  OIaCHOM
MIPOU3BOJICTBE;

poJIb, HMPUHIIUIIBI n
METOJBI  DKOJOTHYECKOIO
ayaura M HE3aBUCUMOWU
OILICHKU pHUCKa B
oOecrneyeHU N
AKOJIOTHYECKOM u
TEXHOTCHHOM

0€30I1aCHOCTH.

MIPAKTUIECKOE 3aHSITHE,
nabopatopHas pabora,
TECTUPOBAHHUE, KOHTPOJbHAs
pabota, s5K3aMeH

Tunossie OLICHOYHBIE
MaTepHallbl  JJII  YCTHOTO
ompoca (pazoden 5);

THUIIOBBIC TCCTOBBIC 3aJaHUA

(paznen 5)
O1neHOYHbIC MaTEPHATBI JISI
CaMOCTOSATEILHON  pabOTHI

(TUmoBBIE 3a7a4U pa3aen S);

pUMEpHbIE TEMbI pedepaToB
(pazzmen 5);

THUIIOBBIC OLICHOYHBIC
MaTcpualibl K




CIIOCOOHOC
TBIO BBIIIOJIHSITH
CTaHIapTHBIC
ormepanud 10
npeaiaracMbIM
METOIUKaM

(IK-1);

Baagers:

IIOJIHBIM KOMILJIEKCOM
HaBbIKOB  aHajiu3a U
JKCIIEPTU3BI BEILICCTB
pa3IMYHON NOpUPOABI U
MaTepualos,
MOHUTOPHUHTA u
YICCIIEI0BAHUS
XUMHUYECKUX  IPOLECCOB
1o npeajaracMbiM
METOIUKAM;

Ymern:

aQHAJIM3UPOBATH CJIOXKHBIC
BEIleCTBA M HCCJIEA0BAThH
XUMHUYECKHE TPOIECChl C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX METOUK
3HaATD:

CTaHIapPTHBIC IMIPUCMBbI
aHaJinda W  IKCIICPTHU3BI
CJIOXKHBIX BCIICCTB u

O6"I>€KTOB, MOHUTOpPHHIA U
HCCIICOOBAaHUA CJIOKHBIX
XUMHUYCCKUX ITPOICCCOB

MIPAKTUIECKOE 3aHSITHE,
nabopatopHas pabora,
TECTUPOBAHHUE, KOHTPOJbHAs
pabota, s5K3aMeH

Tunossie OLICHOYHBIE
MaTepHallbl  JJII  YCTHOTO
ompoca (pazoden 5);

THUIIOBBIC TCCTOBBIC 3aJaHUA

(paznen 5)
O1neHOYHbIC MaTEPHATBI JISI
CaMOCTOSATEILHON  PabOTHI

(TUmoBBIE 3a7a4U pa3aen S);

pUMEpHbIE TEMbI pedepaToB
(pazzmen 5);

THUIIOBBIC OLICHOYHBIC
MaTcpualibl K




BlIaJicHueM | Biiajgernb: MIPAKTUIECKOE 3aHATHE,
6a30BEIMU TEOPETUYECKUMU nabopatopHas pabora,
HABBIKAMIL OCHOBaMU U | TECTUPOBAaHHUE, KOHTPOJbHAs

MPaKTUYECKUMHU paborta, 3K3aMeH

HCIIOJIb30BaHUS

. HaBbIKAaMHU  paboThl  Ha | TUTIOBBIC OIICHOYHEIC

BPEMCHHOM

COBPCMCHHO OpPUTHHATBHBIX MaTepHallbl  JJII  YCTHOTO
armaparypbl IKCTIEPUMEHTATBHBIX orpoca (pazoen 5);
npu YCTaHOBKaX,
IPOBEICHHH HEOGXOIUMBIX s TI/IHOBBIGS TECTOBBIC 3aJIaHHUS
HAYHHBIX My ACHI CROHCTE gaZiZJtI{Hzle MaTepHalbl s
ncenenopamii | KOOPAMHALMOHHBIX = °p A

A o CaMOCTOSATEILHON  PabOTHI

(MK-2); COCTMHCHUH. s
; VMeTh: (TUmoBBIE 3a7a4U pa3aen S);
HMHTCPIPCTHPOBAThL npUMepHbBIE TeMbI pedepaTon
PE3YNIBTATHI AHAN33, | (pasnen 5);
2
MOHHUTOPHUHTA u
DKCIIEPTU3bI, MOJNY4YE€HHBIX | TUIIOBLIC OLICHOYHBIC
Ha OPUTHHAIBHBIX | MaTEPHAIIbI K
AKCIIEPUMEHTATBHBIX
YCTAaHOBKaX W CIIOXKHOM
HAy4YHOM 00OpPYOBaHUU
3HaTh:
BO3MOKHOCTH U
OTpaHUYEHUS MPUMEHEHUS
HOBEUIUX (UBUYECKUX U
(H3UKO-XUMHUYECKHIX
METOJIOB aHaIn3a U
AKCTIEPTHU3bI CIIOKHBIX
OOBEKTOB U  MPOIECCOB
Pa3JIUYHON TPUPOIBI

crocoOHOC | 3HATH: PaKTUYECKOES 3aHATHE,
Th  HPUMEHATH | MCTOIbL,  CPEACTBA W | JabopaTopHast pabora,
OCHOBHEIC IPUEMBbI NPUMEHEHNS | TECTHPOBAHNE, KOHTPONbHAA

JOTUYECKUX ormeparuid | | paboTa, SK3aMeH
€CTECTBCHHOHAY

IIPOTHO3HPOBAHUS TumnoBbie OIICHOYHBIE
YHBIC 3aKOHBI M .

€ 3aKo XUMUYECKOW MH()OPMALUK | MATEpUalIbl  JUIS  YCTHOTO

3aKOHOMCPHOCT | g cucTemMaTusali | | ompoca (pazoen 5);

u Pa3BUTHS | MPOTHO3UPOBAHUS

R XHMHUECKOH HH(OPMALIIH "EHHOBI)IGS)TeCTOBHe 3a1aHUs

. azzen

Hayku npu | YMeTh: (1; CHOYHBIC MaTepHUabl JIIS

AHAITI3E OOBSICHSITD HCIOIB30BAHHUE | =~ °p 6H
JIOTMUECKHX oneparyii s | CAMOCTOATENBHOH  paboThl

MTOJTYYEHHBIX

CHUCTCMATHU3allH n




pE3yJIbTaTOB MIPOTHO3UPOBAHUS (TUIOBBIE 3a]1a4M pa3zen S);
(IIK-4); XUMUYECKOU uHpopMaIuu
Buajers: pUMEpPHBIE TEMBI pedepaToB
HaBpikamu  mpumeHEHHs (pasgen 5);
JIOTMYECKUX OMEPAUH IS | Tyroppie OLICHOYHBIE
CHCTCMATH3ALNH 1| Matepuansl K = 9K3aMEHY
POTHO3UPOBAHUS (pazoen 5)
XUMHYECKON HHPOpMauu
BiIajgeHueM | Baagern: NIPAaKTHYECKOE 3aHATHE,
METOIaMU ITOHSI THHHO- nabopatopHas pabora,
6630MaACHOTO TEPMUHOJIOTUYECKUM TECTHPOBAHHUE, KOHTPOJbHAS

oOpameHust ¢

XUMHYECKUMHU
MaTepHallaMHi ¢
y4eTOM uX
bu3udYecKkux u
XUMHYECKUX
coiicte  (IIK-
7).

ariIrapaTom B obnacTu

0e30macHOCTH, TMpUEMaMU
paIMoHaIN3aIiH
npodeccroHaIbHON
JIESATENbHOCTH C  IIENBIO
obecrieueHus
0e30MacHOCTH

YMeTh:

BBIOMpATH METO/IbI
3aIUThl OT OINACHOCTEH M
CITOCOOBI oOecrneueHus
KOM(OPTHBIX YCIIOBUH
npodecCHOHATbLHOM
JESITENHHOCTH

3HaTh:

3aKOHO/IaTENIbHEIE u
IIpaBOBBIE aKTHl B 00JIaCTH
0€e30IMacHOCTH,
TpeOOBaHUS K

Oe3omacHOCTH pabOTHI B
XUMHYECKUX
1a00paTopusix, CPEACTBA H
METOJIbI MOBBIIICHUS
0e30macHOCTH
npodeccroHaIbHON
JEATEIBHOCTH

paboTa, 2K3amMeH

Tunossie OIICHOYHBIC
MaTepHallbl IS YCTHOTO
ompoca (paszoden 5);

THUIIOBBIC TCCTOBBIC 3aJlaHUA

(paznen 5)
OrneHOYHBIE MaTepUalbl s
CaMOCTOSITeILHOH ~ paboOThI

(TUnOBBIE 3a]1aUn pazaen S);

IpUMEpHBIE TEMBI pedepaToB
(pazzmen 5);

TUTIOBBIE OIEHOYHbIE
MaTepHallbl K K3aMEHY

7. YueOHO-MeTOAMYECKOE U HHPOPMAIIMOHHOE o0ecreYyeHue JUCHUTLTHHBI (MOTYJIA)




7.1. OcHOBHaA IUTEpPaTypa

1. OcHoBsl ananutndecko xumuu (nof pea. FO.A. 3onotosa). Kuural.O61ue BOmpocsl.
MeTOAbI pasaenenus.- M.: Bercmr. mk.,. 2012.- 383,

2. OcHoBbl aHanuTuyeckoi xumuu (mox pen. FO.A. 3onorosa). Kuura 2. Metozst
XHUMHYECKOro aHanuza.- M.: Beicmi. mk.,. 2012.- 461 c.

3. OcHoBbI aHanuTHYeCKOM xuMuu. [IpakTyeckoe pykoBoacTBO. KomiekTus aBTOpoB. /
ITox pen. FO.A. 3onmotoBa. M.: Beicu. mik., 2001. 463c.

4. BacunbeB B.I1. Ananntnueckas xumus. Kaura 1. Tutpumerpudeckue u
rpaBUMeTpUUecKre MeTo sl ananuza. M.: IIpoda. 2005. 369 c.

5. BacuiabeB B.I1. Aganutuueckas xumusa. Kaura 2. ®u3nko-xuMU4YeCKHUE METOIBI
ananuza. M.: JIpoda, 2005. 384 c.

6. Xuxanuna T.W., Hukutuna H.I'. Ananutuyeckas xumusi. M3a.-so FOpaiit 3-e uznanue .
2012.

7. AHanuTHdecKass XuMus U (GU3NKO-XUMHUYECKUE METOJIBI aHaK3a B 2-X TOMaXx MO/ Pe/.
npodeccopa Mmenko A.JI.T.1. M:Akanemus. 2012

8. AHanmuTHYecKass XUMUS U (PU3UKO-XUMUUYECKUE METObI aHAJIM3a B 2-X TOMAaX IO PeI.
npodeccopa Mmenko A.JI.T.2. M:Akagemus. 2012

9 .Ananmurudeckas xumus. [IpoGaeMbl U TOAXOBI B 2-X TOMAX . IEPEBOJI C AHTJIUHCKOTO
noj peaakiuen akajgemuka 3oinotosa FO.A., 1.1,M.: Mup, Act. 2004.608 c.

10. Ananutudeckast xumus. [Ipo6ieMbl U MOAX0AbI B 2-X TOMaX . EPEBOJI C aHTJIMICKOTO
noj peaakiuen akagemuka 3omotosa 0.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutnueckast xumusi. DU3NKO-XUMHYECKUE U PU3MUECKHE METOIbI aHATN3a
[DnexTpoHHbIi pecypc] : yuebHoe ocodue / H. 1. Moguan, T. C. 'op6yHosa, 1. W.
EBrennena, P. I'. PoMmanoBa. — D5eKTpoH. TeKCTOBbIE NaHHbIe. — Ka3ansb : Kazanckuit
HallMOHAJIBHBIN UCCIIEA0BATEIbCKUI TEXHOJIOTHYECKHUM yHUBEpcuTeT, 2013. — 236 ¢. —
978-5-7882-1454-2. — Pexxum nocrtyna: http:// www.iprbookshop.ru/61958.html

12. Xaputonos 10.4., Ananutuueckas xumusa. Ananutuka 1. O0iue TeopeTudeckue
ocHOBbI. KauecTBeHHBIH aHanmu3 [DnekTpoHHbIi pecype] / Xaputonos 10.4. - M. :
I'DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - Pexum nocrtyna:
http://www.studentlibrary.ru/book/ISBN9785970429341.html

13. Xapuronos 1O.4., AHanutuueckas xumusi. KauectBenHsblil ananu3. Tutpumerpusi.
COopHUK yIpaxHeHUH [DneKTpoHHBIH pecypc] : yaeOHoe mocoodue / FO.5. XaputoHos,
JI.H. I>xabapos - M. : I'DOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum nmocryna: http://www.studentlibrary.ru/book/ISBN9785970432723.html

7.2. lonosiHUTEIbHAA JIUTEPaTypa

1. Orto M. CoBpeMEeHHbIE METOIbl AaHATUTHYECKON XuMuu ( B 2-x ToMax). M.:
Texuocdepa, 2003. 416 c.



2. Kynue VY., llIsenr I'. OCHOBBI KaU€CTBEHHOTO U KOJIMYECTBEHHOIO aHanu3a. M.: Mup,
1997, 424 c.

3. ©@puty Jx., lenk I'. KonnuectBennsiit ananus. M.: Mup, 1978, 557 c.

4. ITuxkkepunr Y.®. CoBpeMeHHas aHanuTuueckas xumusa. M: Xumus, 1977, 558c.

5. lerepc /., Xaitec k., Xudptee I'. Xumuueckoe pa3feneHue U UsMepeHue: Teopus U
IIPAaKTHKA aHATUTHYECKON xumuu. B 2-x kH. M: Xumus, 1978.

6. Jlaiitunen I'.A., Xappuc B.E. Xumnueckuii ananus. 2-e¢ uza., M.: Xumus, 1979, 624 c.
7. U'ynsaannkuil A. Peakiiuy KMCJIOT U OCHOBaHMM B aHAJTUTUYECKOW XuMuu. M.: Mup,
1975, 239 c.

8. Hepddens K. Cratuctuka B ananutuueckoi xumun. M.: Mup, 1994, 268 c.

9. YUepnoBbsni M.C. u nip. CucteMaTH4YECKUE U CIIy4aiiHbIe TOTPEIIHOCTH XUMUYECKOTO
aHanu3a.. YueOHoe nmocodbue ais By3os/ - M.: UKL "Axkanemkuura ", 2004.- 157 c.

10. Xonwoexep 3. u ap. Oprannueckue peareHThl B HEOpraHuueckom ananuze. M.: Mup,
1979, 752 c.

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

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

7.3. Illepuoanyeckue u3gaHus

1. XKypHan aHanTuTUUECKOU XUMUU
2. Kypnan obmieit XuMuu
3. XKypHan HeoOpraHUYeCKOMXUMUHU
7.4. UHTEpHET — pecypchbl
[Tpu u3ydeHnn TUCHUTIIUHBI « AHATUTHYECKAs XUMUS» 00ydaronuecs
obecrieueHbI TO0CTYNOM (yIaJeHHBIN JOCTYIT) K pecypcam:

- oﬁmue llHd)OpMﬂlﬂlOHHble, CnpaeouHsble U nNOUCKoesble:

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

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

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

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

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

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

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

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

6) ObC biblio-online.ru

— K COBPEMEHHBIM NPoheccuonaIbHbimM 0a3am OaAHHBIX: (071 ZYMAHUMAPHBIX
HanpaeieHuil)
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Neni/ | HaumenoBaH | Kparkasi xapaKkTepucTHKA Axpec Yciaosus
n ue caiita JA0CTyIA
3JIEKTPOHHOT
0 pecypca
1. 9BJ1 PI'B | DiekTpoHHbBIE BEpCUU http://ww | ABTOpU30B
885898 nonnHbIx w.diss.rsl. aHHBIN
TEKCTOB AUCCEpPTAIUi U ru JOCTYT U3
aBTopedeparoB u3 GhoHaa OoubIMoTEeK
Poccuiickoit u
rOCyJapCTBEHHOM
6PI6}J]II/I(I))TGKI/I (ic. 112-
113)
2. «Web of ABTOpUTETHAs http://ww | HocTym mo
Science» NoJIMTEMaTUYeCcKas w.isiknow | IP-agpecam
(WOS) pedepaTuBHO- ledge.com KbI'Y
oubnuorpaduueckas u /
HayKoMeTpuueckas 0asza
JAHHBIX, B KOTOPOM
UHJIEKCUpYIOTCs okoJio 12,5
TBIC. KYPHAJIOB
3. Sciverse PedepaTuBnas u Hoctym mo
Scopus aHaJIUTHYecKasa 0a3a JaHHBIX, [P-anpecam
U31aTeNIbCTBA |COJIEpKaIast http://Ww KBbI'Y
«Dnb3eBUP. W.5CODLS.
Hayka i 21.000 | com
PEIEH3UPYEMBIX )KYPHAIIOB;
TEXHOJIOTHI» | 100.000 kuur; 370 KHUKHEII
cepuil (IpOIOIKAIOIIUXCS
U3J1aHUN);
6,8 MIIH. JIOKJIaJ0B U3
TPYJOB KOHEpEeHIHI
4. Hayuynasi | DnextpoHHas Oubiamoreka http://elibr | TlomHbIi
3JIEKTPOHHAS | HAYYHBIX MyOIHKAIIAN - ary.ru JOCTYM
O0uOJIMOTEKA | IOJHOTEKCTOBBIE BEPCUU
(HOBb 0k0110 4000 MHOCTPaHHBIX U
PODPN) 3900 oTedyeCcTBEHHBIX

HAy4HBIX KYpPHAJIOB,
pedeparsl mybnukanuii 20
TBICSIY )KYPHAJIOB, a TAKXKe
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onucanus 1,5 miH.
3apyOeKHBIX U POCCUUCKUX
JTHACCEPTALUN.
2800 poccHICKUX KYpPHAJIOB
Ha 0€3BO3ME3HON OCHOBE
S. | ba3a nannpix | HanmonanbpHas http://elibr | ABTOpHU30B
Science uH(OpMaIOHHO- ary.ru aHHBIN
Index aHaJUTUYECKasi CUCTEMA, JOCTYII.
(PAHL) aKKyMyJIipytoiias 6osuee 6
. ITo3BossieT
MUJUTHOHOB YO ITUKAIAN
. JOTIOJTHSTh
POCCUNCKHX aBTOPOB, a
U YTOYHSATH
Takke HHOpMaIUIo 00 uX
CBEJICHHUSI O
uTUpoBanuu u3 6omuee 4500
. myOJIuKaInu
POCCHICKUX JKYPHAJIOB.
SIX YYEHBIX
KBI'Y,
HUMEIOIINXC
s B PUHI]
6. | HamuonaabH | O0beAMHEHHBIN https://u36 | Jloctym ¢
ast AJIEKTPOHHBIN KaTaiaor pd AIIEKTPOHH
3JIeKTPOHHAsS | POHIOB pOCCUHCKUX oro
ondamoTeka | OMOIMOTEK, CoNep KAIINIA YUTATBHOT
PI'b 4 331 542 »neKTpOHHBIX 0 3aja
JIOKYMEHTOB OnOJIIMOTEK
00pa3oBaTEIBLHOTO U u KbI'Y
HAY4YHOTO XapakTepa Mo
Pa3TUYHBIM OTPACIISIM
3HAaHUU

7.5.MeToauyeckue yKasaHus K JIa0OPAaTOPHBIM M MPAKTHYECKUM 3aHATHAM
1. XacanoB B. B., Vnnb6amesa P.J[.. KadecTBeHHBI1 U KOJIWYECTBEHHBIA aHAJIN3.

Jlaboparopusiii npaktukym — Hanpumk: KaGapauno-bankapckuii I'ocymapcTBeHHbIN
YuuBepcuret, 2017 r. — 142 c.

2. YnnOamesa P.JI., Xacanos B.B. KonnuectBeHHbIl aHanu3. JlabopaTopHbIi TPakKTUKYM
— Hanpuuk: Kabapauno-bankapckuii ['ocynapctBennsiii YHuBepcuteT, 2016 r. —55c.
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3. OcHOBBI aHaIUTHYECKON XUMHH. [IpakTHUeckoe pykoBoacTBO. KomieKTHUB aBTOpPOB. /
ITox pen. FO.A. 3onorosa. M.: Beicmias mkomna, 2001. 412 c.
4. BacunbeB B.II. Ananutuueckas xumusi. COOpHUK BOIPOCOB, YIPAXKHEHUN M 3aaau.

M.: Ipoda. 2003. 320 c.
5. Jlypwe FO.1O. CripaBOYHHK 11O aHATUTUYECKON XuMHU. 6 u3a. M.: Xumus, 1989.

7.6. MeToau4eckue yKasaHus 10 MPOBEACHUIO PA3JIMYHBIX YUeOHbIX 3aHATHH, K
KYPCOBOMY NMPOCKTHPOBAHUIO M IPYTUM BHAAM CAMOCTOSATEIbHON padoThbI.

Memoouueckue pexomenoayuu no uzyueHuo OUCUYUNIUHb «AHATUMUYECKASA XUMUSA»
015 oOyuarwwuxcs

[Ipuctynas kK U3y4eHUIO TUCIUIUTMHBI, 00yJaromeMycss He00X0AMMO 03HAKOMUTHCS
C TEeMaTHYECKUM IUIAHOM 3aHSTHUN, CIIMCKOM PEKOMEHIOBAHHOW Y4eOHOH JIMTEepaTyphl.
CrnemyeT ySCHUTH TIOCJIEAOBATEIBHOCTh BBITIOJHEHUS WHIUBUAYAIBHBIX YYEOHBIX
3a/IaHUM, 3aHECTH B CBOIO pabo4yr0 TeTpajb TEMbl M CPOKH MPOBEJCHUS CEMHHApPOB,
HanucaHusl y4eOHBIX U TBOpYECKUX PaboT. [lpy m3ydeHUM AUCUMIUIUHBI O0ydYarolirecs
BBITIOJHSIOT CIEAYIONINE 3aJaHus: HU3y4aloT PEKOMEHJIOBAaHHYIO Y4E€OHYI0O U Hay4YHYIO
JUTEpaTypy; MNHIIYT KOHTPOJbHBIE pPAa0OTHl, TOTOBAT JOKIAAbl M COOOIIEHUS K
NPAKTUYECKUM 3aHSITHIM; BBITIOJIHSAIOT CAMOCTOSTEIbHBIE TBOPUECKUE PAOOTHI, YHaCTBYIOT
B BBIIIOJIHEHUHM TPAKTUYECKUX 3aJaHui. YpOBEHb M TIIyOMHA YCBOEHUS IUCIUIUIMHBI
3aBUCSAT OT AaKTUBHOM M CHCTEMaTHYecKoW palboThl Ha JIEKIHUSAX, HW3YUYCHUS
PEKOMEH/I0BAaHHOM JIMTEPATYPHI, BHIIOJIHEHUSI KOHTPOJIbHBIX MUChbMEHHBIX 3a/IaHHI

Kypc wu3ywaercs Ha JeKOUAX, CEMHHApaxX, TMPH CAMOCTOSTEIBLHOW W
WHIUBHUIYadbHOH paboTe oOyuarommuxcs. OOydaronmuics i IOJHOTO OCBOCHUS
MaTepuaia JOJDKEH HE TPOIMyCKaTh 3aHATHS M aKTUBHO y4acTBOBAaTh B yUeOHOM IMpoIlecce.
Jlexiuu BKIIFOYAIOT BCE TEMBI M OCHOBHBIE BOIPOCHI TEOPUU M MPAKTHKU CTPAXOBAHU.
Jlnst MmakcuManbHOM (D PEKTUBHOCTU M3yUEHUS HEOOXOAMMO MOCTOSTHHO BECTH KOHCTIEKT
JIEKIIU, 3HaTh PEKOMEHIyeMYIO TIPEToaBaTesIeM JIUTEPaTypy, MO3BOJISIONIYIO TOTOIHUTD
3HAHMSI ¥ JTy4IIIe TIOJITOTOBUTHCS K CEMUHAPCKHUM 3aHSATHSM.

B cooTBeTcTBHM ¢ Y4eOHBIM IJIAHOM Ha KaXXAYI0 TEMY BBIIECJIIEHO HEOOXOAMMOE
KOJINYECTBO YaCOB IPAKTUYECKUX 3aHATHH, KOTOpPHIE MPOBOASTCS B COOTBETCTBUU C
BOIIPOCAMHU, PEKOMEHIOBAHHBIMHA K M3YYCHHIO TI0 ONpeeeHHbIM TeMaMm. OOydJaroniuecs
JOJKHBI PETYJIIPHO TOTOBUTHCSI K CEMUHAPCKUM 3aHSTHUSAM M y4acTBOBATh B 00OCYKJIECHUU
BONpPOCOB. [Ipr NOATOTOBKE K 3aHATUSAM CJIEAYET PYKOBOACTBOBATHCS KOHCIIEKTOM
JEKIUI U PEKOMEHIOBAaHHOUN NuTepaTypoil. TeMaTnueckuil miaH JUCUUILIMHBI, y4eOHO-



METOIMYECKHE MaTePUAJIbl, a TAKKE CIIUCOK PEKOMEHIOBAHHOW JIUTEPATyPhl IIPUBEICHBI B
paboueil mporpamme

B xone u3yueHus] TUCHMIUIMHBI 00YYaIOIIUIICS UMEET BO3MOXKHOCTh MOATOTOBUTH
pedepar mo BbIOpaHHOM W3 TpemJIoKEHHOro B Paboueil mporpamme crucka TeMme.
Brictymnenue ¢ gokiagom no pedepary B rpymme MpoBOAUTCS B (GopMe Mpe3eHTalluu ¢
HCTIOJIb30BAHUEM MYJIbTUMEAUNHON TEXHUKU.

Memoouueckue pexomenoayuu npu padoome Ha0 KOHCHEKMOM 80 8PeMs NPOBEOCHUS
JIeKyuu

B mnporiecce JIEKIMOHHBIX 3aHITHH 11€J€CO000pa3HO KOHCIEKTUPOBATh YUYCOHBIM
marepuai. J[Jisg 3TOro MCHoyb3yITCs OOIUME M YTBEPIAUBIIMECS B MPAKTUKE MpaBwuiia, U
PUEMbl KOHCIIEKTUPOBAHUS JICKIIMIA:

KOHCHGKTI/IpOBaHI/IC JICKIII/Iﬁ BCACTCA B ClICIMAJIBHO OTBC}IGHHOﬁ JIsL 9TOTO TCTpaau,
Ka)K}ILIﬁ JIUCT KOTOpOﬁ JOJDKCH HMMCTb IIOJIsI, Ha KOTOPBLIX JOCIIAKOTCA ITOMCTKH U3
peKOMCH}IOBaHHOﬁ JIUTCPATYPhI, AOIOJHAOIINC MATCpHaAll HpOCJIYIIIElHHOﬁ JCKIIUH, a
TAKKC MMOAYCPKUBAIOIINC OCO6yI-O BaXXHOCTDH TCX WJIM MHBIX TCOPCTUUCCKUX MOJOXKCHUH.

[lenecoobpa3HoO 3amuChHIBaTh TEMY U IUIaH JIEKUIUNA, PEKOMEHAYEMYIO JUTEPATypy K
TeMe. 3amucu pa3lieJioB JIEKUMU JOJDKHBI MMETh 3aroJIOBKH, IOJ3aroJjOBKH, KPAacHbBIE
cTpoku. Jlnsi BBIIEICHUS pa3liesioB, BBIBOJOB, OIPEACICHUM, OCHOBHBIX HJEH MOXKHO
UCIIOJIb30BaTh IIBETHBIE KapaHIalIu U (JIOMacTephl.

Ha3BaHHble B JIEKUMH CCHUIKM Ha IMEPBOUCTOYHUKHU HANO0 THOMETUTh Ha MOJNSAX,
9TOOBI MPU CAMOCTOSITEIBLHON paboTe HAWTH M BIHUCATh UX. B KOHCHEKTE OCIOBHO
3aMKMCHIBAIOTCS OMPECICHHs TTOHITHIA, KaTeropuii U 3akoHOB. OcTalbHOE MOKHO OBITH
3aIIMCaHO CBOMMH CIIOBAMH.

Kaxmomy cryneHTy HE0OXOAMMO BbIPabOTaTh M HCIOJIB30BAaTh JIOMYCTHUMBIC
COKpalleHus Hanbojee paclpoCTPAaHEHHBIX TEPMUHOB U MOHSTHH.

Memoouueckue pekomenoayuu no no020MmoeKe K PAKmMu4ecKuM 3aHAMUAM

[IpakTrueckue (ceMHUHApCKHE) 3aHSATHUSI — COCTaBHAsA 4YacTh Y4eOHOro Ipoiiecca,
rpynmnoBasi ¢opMa 3aHITHA MPU aKTUBHOM Yy4YacCTHHU CTyAeHTOB. [IpakTuueckue 3aHSATHS
CIIOCOOCTBYIOT yriayOJEHHOMY M3y4YEHHUI0 HamOOoJee CIOXKHBIX MPOOJIEM HAyKH U CIIyXkKaT
OCHOBHOM (DOpMOM TOJBEACHUS UTOTOB CAaMOCTOSITeNIbHOM paboThl oOydaromuxcs. Llensro
MPAKTUYECKUX 3aHATUH SIBISETCS YIUIYyOJEHHWE W 3aKpeIuieHHME TEOPETUUECKUX 3HAHMM,
MOJIYYEHHBIX OOYYarOIIMMUCA Ha JICKIUAX M B MPOLECCE CaMOCTOSITEIbHOIO H3Y4YEHUS



y4eOHOro mMaTepuana, a, CIeAoBaTelbHO, (DOPMUPOBAHUE Y HUX ONPEACICHHBIX YMEHUN U
HAaBBIKOB.

B Xozme moAroTOBKM K CEMHUHAPCKOMY 3aHSATHIO HEOOXOAMMO MPOYUTATh KOHCHEKT
JEKIUH, U3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C  JONOJHUTEIbHON
JUTEPATypPOM, BBINIOJHUTH BBIAAHHBIE MIPENOJABATENIEM ITpaKTUUECKue 3ananus. [Ipu sTtom
y4ecTh PEeKOMEHAAIMU MpernoAaBaTesss U TpeOoBaHUs mporpaMMmebl. JlopadaTeiBaTh CBOM
KOHCIIEKT JIEKIINH, J€JIasi B HEM COOTBETCTBYIOIIUE 3aIUCH U3 JINTEPATYPBHI.

XKenarenbHo mnpuU MNOATOTOBKE K MPAKTUYECKUM 3aHATHSAM MO JAUCLMIUIMHE
OJIHOBPEMEHHO HCIOJIb30BaTh HECKOJIbKO HCTOYHUKOB, PACKPBHIBAIOIIUX 3a/IaHHbIC
BOTPOCHI.

Ha nmpakTudeckux 3aHATUAX 00ydYaroIIuecs y4aTcsi TpaMOTHO M3jaraTh IpoOJIeMBl,
CBOOOJIHO BBICKa3bIBaTh CBOM MBICIIM U CYXJICHHS, PACCMaTPUBAIOT CHUTYaIIWH,
CIIOCOOCTBYIOIIUE Pa3BUTHIO MpPodecCHUOHANbHOW KoMIeTeHTHOcTH. Creayer MMETh B
BUJTY, YTO MOJTOTOBKA K MPAKTUYCCKOMY 3aHATHUIO 3aBUCUT OT (POPMBI, MECTa TIPOBEACHUS
CEeMHHApa, KOHKPETHBIX 3aJaHUi M TOpYy4YeHUH. DTO MOXKET OBbITh HAlHCAaHHE JOKJIaja,
acce, pedepara (C MOCIEAYIOMUM UX 00CYKICHUEM ), KOJUIOKBUYM.

Memoouueckue pexomenoayuu no 6bINOJIHEHUIO 1AOOPAMOPHBIX padom

[lepeyenp mabopaTOpHBIX PabOT M METOAWYECKHE yKa3aHUs MO UX BBHIOJIHEHUIO
MPUBOAATCS B 1I. 7.5.

Memoouueckue pexomeHoayuu no OP2AHU3IAYUU CAMOCMOAMETbHOU PAOON bl

CamoctosarenpHass pabora (mo B.M. Jlamo «camMOCTOATENBHBI — YEIIOBEK,
UMEIOIINI CBOM TBEpAbIC YOEKICHHS») OCYIIECTBISETCS NpH BceX dopmax oOydeHHUs:
OYHOW U 3a0YHOM.

CamocrosiTenbHas paboTa 00yJaronmxces - crnocod aKTUBHOTO, 1EJICHANIPABICHHOTO
MPUOOPETEHHsI CTYJCHTOM HOBBIX JIJIi HETO 3HAHWA W yMEHHH 0€3 HEemoCpe/CTBEHHOTO
y4acTusl B 3TOM Ipoliecca npemnojaaBareiieil. [loBbilieHne poiau caMOCTOATEIbHON pabOThI
00y4JaromMXCs MPU MPOBEICHUN PA3TUYHBIX BUIOB YUCOHBIX 3aHATUN MTPEANOIIAraeT:

— ONTUMM3ALHMI0 METOAOB OOyYEHHUs, BHEAPEHHE B Y4EOHBIH MpPOILIECC HOBBIX
TEXHOJIOTMH O0OYy4YEeHHUs, TMOBBIIIAIOIINX MPOU3BOJUTEIBHOCTh TpyAa MpernojiaBaTens,
aKTHUBHOE UCIIOIb30BaHUE UH(OPMAITMOHHBIX TEXHOJIOTUH, MO3BOJISFOIIUX
oOydaromnemMycs B yA0OHOE /I HEr0 BpeMs OCBanBaTh YICOHBIN MaTEpHAT;

— [IAPOKOE BHEJIPEHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS,

— COBEpIICHCTBOBAHHE  METOJMKM  MPOBEACHUS  NPAaKTUK UM HAYYHO-
HCCIIEIOBATENBCKOM PabOThl 00y4YaroNIUXCsl, MOCKOJIbKY HMEHHO A3TH BHUABl y4yeOHOU



paboOThI B MEPBYIO OYEpEb TOTOBAT OOYYAIONIUXCS K CAMOCTOSTEIHLHOMY BBITTOJTHCHHIO
npodeCCUOHANIbHBIX 3a]1a4;
— MOJCPHHU3AINIO CUCTEMBI KypCOBOTO M JUILIOMHOTO IMPOSKTUPOBAHUS, KOTOpas
JI0JI’KHA TIOBBITIIAThH POJTh CTYJEHTA B TIOI00pe MaTepHraia, MOUCKe My TeH penieHus 3a/1ad.
CamocrosTenbHas paboTa TPHUBOIUT CTYACHTa K TIOJYYCHHIO HOBOTO 3HAHUA,

YIOPSJOUYEHUIO M YIAyOJEHUI0 HUMEIOIIMXCS 3HaHWi, (OPMUPOBAHHUIO Y HErO
npodeccuoHanbHbIX HaBBIKOB U yMeHuW. CamocTrosiTenibHas paOoTa BBINOJIHSAET P

(GyHKIUI:

—  Pa3sBUBAIOLIYIO;

— uH(OPMAIMOHHO-00y4aIONIy10;

— OPHUEHTUPYIOLIYIO U CTUMYJIUPYIOLIYIO;

—  BOCIHTHIBAIOILYIO;

— HCCIIEIOBATENBCKYIO.

B pamkax Kypca BBINOJHSIOTCS CIIETYIOIINE BBl CAMOCTOSATENLHON padOThI:

1. IIpopaborka ydeOHOro Mmatepuana (MO KOHCIIEKTaM, Y4eOHOM ¥ Hay4YHOM
JTUTEpaType);

2. BrimosHeHWE pa3HOYPOBHEBHIX 3aJ1a4 U 3a/1aHUM;

3. Pabora ¢ Tectamu U BOIpocaMu ISl CAMOIIPOBEPKH;

4. BpIMoJHEHHE UTOTOBOM KOHTPOJILHON PabOTHI.

CryneHTaM peKOMEHJIIyeTcsi C caMoro Haudajla OCBOCHMS Kypca paboTaTb C

JUTEPATypod U TMpeJUlaraéMbIMU 3alaHusIMH B (popMe TMOATOTOBKM K OUYEPETHOMY
ayIUTOPHOMY 3aHATUIO. [IpU 3TOM aKkTyalum3upyloTCs HMMEIOIIMECs 3HaHUS, a TakKkKe
co3maeTcsi 0asza Il YCBOEHHSI HOBOTO MaTepuajia, BO3HUKAIOT BOIPOCHI, OTBETHl Ha
KOTOPBIE€ CTYACHT MOJIYYaeT B ayIUTOPHH.

Heo0xonumMo 0TMETHTh, YTO HEKOTOPHIE 3aJaHUs ISl CAMOCTOATEILHON pabOTHI IO
Kypcy HMEIOT omnpeAeneHHyo crennduky. I[Ipm ocBoeHum Kypca CTYIEHT MOXKET
MOJIb30BaThCsl ~ OMONMOTEKOM  By3a, KOTOpas B TMOJHOM Mepe oOecrnedyeHa
COOTBETCTBYIOIIEH JIUTEPAaTypOil. 3HAUYUTEIbHYIO MOMOIb B MOJATOTOBKE K OYEPEAHOMY
3aHSATHUIO MOJXKET OKa3aThb HMMEIOLIUWCS B y4eOHO-METOJUYECKOM KOMIUIEKCE KpaTKui
KOHCNEKT JieKIui. OH K€ MOYKET HMCIOJIb30BaThCs U JJISl 3aKPEIJICHUS MOJyYEHHOTO B
aynutopun marepuana. CaMmocTosiTenbHass paboTa CTYASHTOB MPEIyCMOTpPEHA Y4eOHBIM
IJJAHOM M BBINOJHAETCS B 00s3aTEIBbHOM NOPSAKE. 3aJaHusl MPEJIOKEHBbI MO KaXAou
M3y4aeMou TeMe M MOTYT TOTOBUTHCS MHANBUAYaTbHO WiH B Tpynie. [lo HeoOxonumoctu
CTYIEHT MOET 00palllaThcs 32 KOHCYJbTAIMEN K MpenoaaBarTesto. BelonHeHue 3a1aHuii
KOHTPOJIUPYETCS ¥ OLICHUBAETCS MPENOIABATEIIEM.

JIns yCnemHoro caMoCTOATENBRHOIO U3YYEHHUSI Martepuana CEroJHs MCIOJIb3YIOTCS
pa3liuyHble CpeACTBa OOy4YeHHs, Cpeld KOTOPhIX 0C000€ MECTO 3aHHUMAIOT
MH(QOpPMAIIMOHHBIE TEXHOJOTMU PA3HOTO YPOBHS M HAMPABICHHOCTH: 3JIEKTPOHHBIC



Y4eOHUKH M KypChl JIEKIHI, 0a3bl TECTOBBIX 3aJaHUN M 3a7ad. DJIEKTPOHHBIM y4eOHHK
npeacTaBisgeT co00il MPOorpaMMHOE CPEACTBO, MO3BOJISAIONIEE MPEACTABUTD ISl U3YUECHMUS
TEOPETUYECKU MaTepuas, OpraHu30BaTh arpoOWpPOBAHHUE, TPEHAX U CAMOCTOATEIbHYIO
TBOPYECKYIO0 DPAa0OTy, MOMOrarollee CTyA€HTaM M IIPENoJaBaTelIl0 OLEHUTh YPOBEHb
3HaHUN B ONPEJECICHHON TEMATHUKE, a TAKXKe CoAepikallee HEOOXOOUMYIO CIPaBOYHYIO
uH(popMaIUIo. DJIEKTPOHHBIM YYEOHMK MOXKET HHTErpupoBaTh B ce0€ BO3MOKHOCTHU
pa3IUYHBIX  [EJAarOrMYeCKUX  MPOrPAMMHBIX  CPEACTB:  OOy4YaloIIUX  IMPOrpaMM,
CIIPAaBOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX MPOTPAMM.

JUis  ycHemHoW oOpraHu3alid  CaMOCTOSITENIbHOW  pabOThl BCE  aKTHBHEE
NPUMEHSIOTCS pa3HOOOpa3Hble 00pa3oBaTeNbHbIE pecypchl B ceTh WHTEpHET: cucTeMbl
TECTUPOBAHUS IO PA3TUYHBIM 00JIACTAM, BUPTyaJIbHbIE JIEKLUHU, Ja00OpaTOPUH, IPU 3TOM
NOJIB30BATEIIO JIOCTATOYHO MMETh KOMIBIOTEP M NMOAKIOUeHHE K MHTEpHETYy 1i1s TOro,
9YTOOBI CBSI3aThCA C TMpENojaBaTesieM, pellaTh BBIYUCIHUTENbHBIE 3aJadd M TMOJydyaTh
3HaHusA. Vcnonp30BaHuE ceTeil yCMIIMBAET pPOJIb CAMOCTOSTENbHON PAadOTHI CTyJEHTa M
MO3BOJISIET Kap/IMHAJIBHBIM 00pa30M U3MEHHUTh METOAMKY IPETOaBaHus.

CTyeHT MOXET MoJIyyaTh BCE 3aJlaHUS U METOJUYECKUE YKa3aHUsl 4epe3 CepBep,
YTO JAaeT €My BO3MOXXHOCTb IIPUBECTM B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C
HEOOXOIMMBIMU JJIS BBITIOJIHEHHS paboT Tpyno3arpatamMu. CTy€HT UMEET BO3MOXKHOCTh
BBIMIOJHATH paboTy JoMa WiIM B ayadTropud. boiblioe BocnHUTaTeNbHOE U
o0Opa3oBaTeIbHOE 3HAYEHHE B CAMOCTOSITEIbHOM YYeOHOM TpyJe CTyJdeHTa HMeeT
caMOKOHTpOJIb. CaMOKOHTPOJb BO30YKJAaeT M MOJJEPKMBACT BHUMAaHUE W HWHTEpEC,
NOBBIIIAET AKTUBHOCTh NAMSITH M MBIIUICHUS, II03BOJISIET CTYAEHTY CBOEBPEMEHHO
OOHapYy>XUTb M YCTPAHUTD JOIMYIICHHBIE OIMTUOKU M HEJOCTATKH, OOBEKTUBHO ONPEICIHUTh
YPOBEHb CBOMX 3HaHM, MPaKTUUYECKUX yMEHHI. Camoe JOCTYNMHOE M MPOCTOE CPEACTBO
CaMOKOHTPOJIS ¢ TPUMEHEHNEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH - 3TO
psia TecTOB «on-line», KOTOpbie TO3BOJISIIOT B PEXUME PEaTbHOTO BPEMEHH ONpPEAeIUTh
CBOH ypOBEHb BIAJICHUS MPEAMETHBIM MATEPHUAJIOM, BBISIBUTH CBOU OMIMOKH U MOIYYUTH
PEKOMEH/IAIMU 110 CAMOCOBEPLICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ iumepamypou

Bcro nuTteparypy MOXKHO pa3fenuTh Ha YYEOHMKHM U y4eOHBIE MOCOOus,
OpUTHHAIbHBIE HAyYHbIE MOHOTpaUYEeCKue WCTOYHWUKH, HAy4YHBIC IyOJUKAIUd B
MEpUOJUYECKOM Tedyatd. I3 HHX MOXKHO BBIICIHUTH JIMTEPATYPY OCHOBHYIO
(peKoMEHyEMYIO), MOMOJHUTENBHYI0 W JUTEpaTypy s YIIyOJE€HHOrO M3Y4YEHUs
JTUCLUIUINHBI.



W3yyeHne NUCHUIUIMHBI CIeAyeT HAUMHATh C yY€OHUKA, TOCKOJIBKY YYEOHHUK — 3TO
KHUTa, B KOTOPOM H3JI0KE€HBI OCHOBBI HAYYHBIX 3HAHUU IO ONPEAEICHHOMY MPEAMETY B
COOTBETCTBHH C LIETSIMU U 33/1a4aMu 00y4€HHsI, yCTAHOBJICHHBIMU TPOTPaMMOI.

[Ipu pabote ¢ nuTepaTypoil HEOOXOAUMO YUYHUTHIBATH, YTO HUMEIOTCS pa3IMYHbIC
BUJIBl YTEHUSA, U KaXKIbI W3 HUX HMCHOJIB3YETCS Ha ONPENEICHHBIX 3Tanax OCBOCHUS
MaTrepuaia.

IIpedsapumenvHoe 4YTEHHE HANpPABICHO HA BBISIBICHHME B TEKCT€ HE3HAKOMBIX
TEPMHHOB M MOUCK UX 3HAYECHHUS B CHPABOYHOM JHMTepaType. B yacTHOCTH, NIpU YTECHUU
yKa3aHHOU JTUTepaTypbl HEOOXOAUMO MOAPOOHEHIITUM 00pa30M aHAIU3UPOBAThH TOHSTHUS.

Ckeo3HO€e umeHnue TPEANOJAracT IMPOYTEHHE MaTepuana OT Hadaja J10 KOHLA.
CKBO3HOE UTEHHE JMUTEPATYphl M3 MPUBEJCHHOIO CIUCKA J1A€T BO3MOXKHOCTH CTYJCHTY
chopMUpOBaTh CBOJ OCHOBHBIX TMOHATHM M3 M3ydyaeMol 00JIaCTH W CBOOOJIHO BIIAJICTh
UMH.

Bvibopounoe — HaobOpoT, MMeeT 1ENbl0 MOMCK WM 0TOOp Marepuana. B pamkax
JaHHOTO Kypca BBIOOpOYHOE YTEHHUE, KaK CIOCO0 OCBOCHHUS COJAEPXKAaHMSA Kypca, JOIKHO
MCIIOJIB30BAaThCSl MPH IMOJATOTOBKE K TMPAKTHUECKUM 3aHATHAM IO COOTBETCTBYIOIIMM
paszenam.

Ananumuueckoe umenue — 3TO KPUTUUECKUN pa3d0Op TEKCTa C MOCIEAYIOUUM €ro
KOHCHeKTUpoBaHueM. OCBOeHHE YKa3aHHBIX MOHATHH Oyaer HambOosee 3(Pp(HEeKTUBHBIM B
TOM clly4ae, €CIi MPU YTEHUU TEKCTOB CTYACHT OyJIeT 3a/1aBaTh K 3THM TEKCTaM BOIIPOCHI.
Yactb u3 31X BoOmpocoB chopmynupoBana B DPOC B mepeyHe BOMPOCOB s
cobOecenoBanusi. llepeueHp 3THX BONMPOCOB OTPaHUYEH, IMOATOMY BaXXHO HE TOJBKO
coJiep>KaHKe BOIPOCOB, HO CaM MPUHIIMIT OCBOCHHS JIUTEPATYPHI C TTOMOIIHIO BOIPOCOB K
TEKCTaM.

Lenbto u3yuaroweco YTEHUS SBISIETCS TIyOOKOE€ U BCECTOPOHHEE MOHUMAaHHUE
yaeOHOM nHpopMaluu. ECTh HECKOIBKO IMTPUEMOB H3YJarOIIEr0 YTCHUS

1. Urenne mo anroputMmy mpeamnojaraeT pazoumeHue uHdopmanuu Ha OJOKHU:
Ha3BaHUE, ABTOpP; MCTOYHHMK; OCHOBHAs e TEKCTa; (HaKTUUYECKHIl MaTepuai; aHalu3
TEKCTa IIYT€M CONOCTABICHUS WMEIOMIMXCA TOYEK 3pEHUS [0 PacCcMaTpUBAEMBIM
BOIIPOCAM; HOBU3HA.

2. IIpueM nOCTaHOBKH BOIPOCOB K TEKCTY UMEET CIAEAYIOIINUN alrOPUTM:

— MEIJICHHO MPOYUTATh TEKCT, CTAPACh MTOHSITH CMBICI U3JI0KEHHOTO;
—  BBLIAECIUTH KJIIOUYEBBIE CII0BA B TEKCTE;
— IOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIUI 3aMbICEN aBTOpa.

3. [lpueM Te3upoBaHus 3aKiro4aeTcss B (DOPMyIUPOBAaHUM TE3UCOB B BUJE
MOJIOKEHU, YTBEPKAECHUN, BBIBOJOB.



K sTOoMy MOXHO 100aBUTh M HMHBIE NPUEMBI: MpUEM pedepUpOBaHUs, MPUEM
KOMMEHTUPOBAHHS.

Baxxnoil cocrapnsronieit JIr000ro COJUIHOTO HAYYHOTO HM3JaHUS SIBISIETCS CIHCOK
JUTEpaTyphl, Ha KOTOPYIO cchbulaeTcsi aBTOp. [IpM BOZHMKHOBEHHWH HMHTEpeca K KaKOH-TO
oOCcy)KaaeMol B TeKcTe MpobiieMe BcerJa €cTh BO3MOXKHOCTH OOPAaTUTHCS K CIHCKY
OTHOCSIIIEHCS K HEeW auTeparypsl. B aTom ciiydae Bcst mpobiema kak Obl pa3OuBaeTcs Ha
COCTaBJISIIOIINE YaCTH, KaXKAash U3 KOTOPBIX MOXKET M3ydaThCs OTAEIBHO OT Apyrux. llpum
ATOM Ba)KHO HE TEPAThH W3 BUJA OOIINN KOHTEKCT U HE MOTPYKAThCS YPE3MEPHO B JCTAIH,
MOTOMY YTO TaKUM 00pa30M MOKHO HE YBUAETh TJIABHOTO.

IToaroToBka K 3K3aMeHY JOJDKHA IPOBOAUTHCS HA OCHOBE JIEKLIIMOHHOTO MaTepHalla,
MaTepuaia TPaKTHUYECKUX 3aHATUH ¢ 00sA3aTeNbHBIM OOpalllEHHEM K OCHOBHBIM
y4eOHUKAM 10 Kypcy. OTO TO3BOJIUT HCKIIOYUTH OMMOKH B MOHUMAHUU Marepuaa,
OOJIErYUT €ro  OCMBICIIEHHE, TMPOKOMMEHTHUPYET MaTepuall MHOTOYHUCIECHHBIMU
IpUMEpPaMHU.

Memoouueckue pexomenoayuu no HANUCAHUIO pehepamos

Pedepar npeacraBnser coboli COKpalleHHBIN Iepeckas CoAepKaHUs MEPBUIHOTO
JOKYMEHTa (WJIM €r0 4YacTH) C OCHOBHBIMH (PAKTUYECKMMHU CBEJIEHHUSMHM U BBIBOJAMHU.
Hanucanue pedepara ucnonb3yercss B ydeOHOM Mpoliecce By3a B IENSIX MPUOOpETEHUS
CTYJIEHTOM HEe00X0oAMMOM podecCHoHaIbHOM MOATOTOBKY, Pa3BUTHSI YMEHUS U HABBIKOB
CaMOCTOATEILHOTO HAyYHOTO TIOWCKA: W3Y4YEHUs JMTEepaTypbl MO BBHIOpAaHHOW TeMe,
aHaNM3a Pa3IUYHBIX UCTOYHHUKOB M TOYEK 3pEHUs, 00OOIIEHUS MaTepuaia, BbIICICHUS
TJIABHOTO, (OPMYJIHUPOBAaHKS BBIBOJOB U T. I. C moMomiplo pedeparoB CTyACHT TiyOxke
MOCTHTaeT Haubosee CIOKHbIE MPOOJIEMbl Kypca, YYUTCA JTAaKOHUYHO H3Jarath CBOU
MBICJIA, TPaBUIBLHO O(GOPMISITHE palbOTy, JOKJIANBIBATH PE3YNIbTAaThl CBOETO TpPYJa.
[Iponecc Hammcanusi pedepaTa BKIOYAET: BHIOOP TEMBbI, TOJ00p HOPMATHUBHBIX aKTOB,
CHEIUANTBHOW JUTEPATYpPhl U HHBIX HCTOYHUKOB, WX HM3YYCHHE, COCTaBICHUE IIJIaHA;
HaIMcaHue TeKCcTa paboThl U ee 0(OpMIIEHHE; YCTHOE U3NI0KeHHe pedepara.

Pedeparst mummytcs mo Hambonee axkTyalbHBIM TeMaM. B HHX Ha OCHOBE
THIATEIBHOTO aHaldu3a U 000OIIeHUs HAYyYHOrO MaTepualia COMOCTABISIOTCS pa3iuyHbIC
B3TJISIIBI  ABTOPOB W OMpPEJENSIeTCs] COOCTBEHHAsT TO3WIUSA CTYACHTAa C M3JI0KEHUEM
COOTBETCTBYIOIIUX  apryMeHTOB. Tembl pedepaToB  JOMKHBI  OXBaThbIBaTb U
JIUCKYCCUOHHBIE BOIPOCHI Kypca. OHU MPU3BAHBI OTPAXKaTh MEPENOBBIE HAYUYHBIC HJIEH,
000011aTh TEHJEHIIUN MPAKTUYECKOU NIEeSITEIbHOCTH, YYUTHIBAsl MPU 3TOM HU3MEHEHUS B
TEKYILIEM 3aKOHOJATeNlbCTBE. PEeKOMEHI0BaHHAsA HUXKE TeMaTHKa pedepaToB MpUMEpHasl.



CTYI[CHT IIpH KCJIAaHUKW MOKCT CaM IMPCIJIOXKUTb TY HIIM MHYIO TEMY, IMPCABAPUTCIBHO
CorjacoBaB €€ C HAyYHbIM PYKOBOJHUTCIICM.

Pedepar, xak mpaBuiio, COCTOUT W3 BBEACHUS, B KOTOPOM KPATKO OOOCHOBHIBACTCS
aKTyaJIbHOCTh, HaydyHas M TMpaKTHYeCKas 3HAYMMOCTh HW30paHHOW TEMBI, OCHOBHOTO
MaTepuana, COACPXKAIIero CyTh MPOOJIEMBI M MYTH €€ PEIICHHs, W 3aKII0YCHHS, TIAC
(bopMUPYIOTCS BBIBOJIbI, OLICHKH, TIpeiokenus. O0muit o0obem pedepata 20 TUCTOB.

Texauueckue TpedoBanus K oopmieHuto pedepara cinenyromiue. Pedepar
odopmisieTcs Ha nucTax popmara A4, ¢ 00s3aTeNIbHON HyMepaluen CTpaHull, MpuyemM
HOMEp CTPaHMIIbI HA IEPBOM, TUTYJILHOM, JIUCTE He cTaBUTCs. [lomsi: BepxHee, HIXKHEE,
npasoe, JeBoe — 20 MM. AG3anHbli oTcTyn — 1,25; PUCYHKM TOMKHBI CO3/1aBaThCs B
UKIIMYECKUX pelaKTopax Wi Kak pucyHok Microsoft Word (crpynnupoBaHHBIi).
Tabnuipl BRIMOTHATH TAOMUYHBIMU stueiikamMu Microsoft Word. CkanupoBaHue pucyHKOB
U Ta0nuI He JomycKaeTcsi. BeipaBHUBaHME TeKCTa (IO MHUPUHE CTPAHUIIBI) HEOOXOIUMO
BBITIOJHATH TOJIBKO CTaHJAPTHBIMU CIIOCOOAMU, a HE ¢ TTOMOIIbI0 TpobenoB. Pazmep
TEKCTa B PUCYHKaX U Tabiunax — 12 keras. Ha tutynsHOM nucte pedepara HyKHO
yKa3aTh: Ha3BaHHUE y4eOHOr0 3aBe/ieHUs, (paKyIbTeTa, HOMEp IPYyNIbl U (aMUITUIO, UMS U
OTYECTBO aBTOpa, TEMY, MECTO M 'O/l €ro HamucaHus. Pexomenayemsbiii 00beM paboThl
CKJIJIBIBACTCS U3 CJIECIYIONINX COCTABISIOMMX: TUTYIbHBIN ucT (1 cTpanuna),
coaepxanue (1 crpanuna), BBeaenue (1 — 2 ctpaHulibl), OCHOBHAs! 4aCTh, KOTOPYIO MOKHO
pasnenuTh Ha raaBbl Wik pa3aensl (10 — 15 ctpanun), 3axmoyenue (1 — 3 cTpaHutip),
criicok nurepatypsl (1 cTpanuna), npuioxenue (He o0s3aTenbHO). Ecu pedepar
COJIEPKUT TaOIHILy, TO €€ HOMEp M Ha3BaHUE PACIIONIAraloTCsl CBEPXY TaOJIUIIbI, €CIIN
PUCYHOK, TO BHU3Y PHCYHKA.

CopeprkarenpHble YacTu pedepaTa — 3TO BBEJCHUE, OCHOBHAS YacTh U 3aKIIOYCHHE.
BBenenne 10mKHO cofiepKaTh paccykKJIeHue 1Mo MOBOJIy TOTO, UTO paccMaTpuBaeMasi Tema
aKTyaJbHa (TO €CTh COBPEMEHHA U K HEH eCTh OOJIbIIONH MHTEpPEC B HACTOSAILEE BpeMs), a
TaK)K€ MMOCTAHOBKY 1IEJIM UCCIIEIOBAHMS, KOTOpasi HEMOCPEICTBEHHO CBsI3aHa ¢ HA3BaHUEM
pabotel. Takxke BO BBEIEHMH MOTYT OBITh MOCTaBIEHBI 3a7a4M (HO HE 00s3aTENIbHO, TaK
Kak paboTa HeBenWKa Mo 00beMy), KOTOpbIE [ETaTu3UpPYIOT Melb. B 3akiioueHuu
MUY TCS KOHKPETHBIE, COJIEPAKATEIbHBIE BHIBOIBI.

Conepxxanue pedepara CTYJICHT JOKJIAQJAbIBACT HAa CEMHHApe, KPYXKKe, Hay4dHOM
koH(pepeHuu. [IpeaBapuTeIbHO TOATOTOBUB TE3UCHI JIOKJIAa, CTYASHT B TedeHue 7 - 10
MHHYT JOJDKEH KPaTKO M3JI0KWUTh OCHOBHBIC TOJIOKEHHUS cBoei paboThl. Ilocie mokmana
aBTOp OTBEYACT HA BOMPOCHI, 3aT€M BBICTYIAIOT OIIMOHEHTHI, KOTOpPHIE 3apaHee
MMO3HAKOMUJIUCHh C TEKCTOM pedepara, 1 OTMEUAIOT €ro CHJIbHBIE U cladbie cTOpoHbl. Ha
OCHOBE O0CYXKJICHHSI 00y4JaroleMycsl BBICTaBIISIETCS COOTBETCTBYIOIIAS OIICHKA.



Memoouueckue pexomenoayuu 0,151 NOO20MOBKU K IK3AMEHY:

DKk3aMeHbl B 3 —M U 4-M ceMmecTpax sBISA0TCS (POPMON UTOrOBOTO KOHTPOJISL 3HAHUM
M yYMEHUHA oOOydarommxcs IO [JaHHOM JHUCIMUIUIMHE, TOJYYEHHBIX Ha JIEKIUSX,
MPaKTUYECKUX 3aHATUAX M B IMPOLECCE CaMOCTOSTENbHON paboTel. OcHOBOM st
ONpEJENICHUs] OLICHKM CJIYXXUT YpPOBEHb YCBOEHHS OOy4alolMMHUCS MaTepuana,
MPEeTyCMOTPEHHOI0 JTaHHOM paboueil mporpammoil K sx3aMeHy JOMyCKaroTCsl CTYACHTHI,
HaOpasive 36 u Oosee OAIIOB MO UTOTAM TEKYILIEro U MPOMEXYTOYHOro KoHTposs. Ha
AK3aMEHE CTYJIEHT MOXeT HaOpaTh oT 15 10 30 6amios.

B nepuoa moAroToBKH K 3K3aMeHy oOydaroliuecs BHOBb 0OpamaloTcs K yuyeOHo-
METOANYECKOMY MaTepualy U 3aKpeIUIAOT IPOMEXYTOUHbBIE 3HAHUSI.

HO,ZII‘OTOBKa O6yanOIII€FOCSI K 9K3aMCHY BKJIIOYACT TPU dTalla:

— CaMOCTOATCIbHAaA pa60Ta B TCHCHUC CCMCCTpaA,
— HCMOCPCACTBCHHAA IMOATOTOBKA B JHH, IIPCAMICCTBYIOINIHUC 3K3aMCHY II0 TCMaM

Kypca;
— IIOATOTOBKA K OTBCTY Hd 3K3aMCHAIITMOHHBIC BOIIPOCHI.
HpI/I IIOAIOTOBKEC K JK3aMCHY 06yanOHII/IMC}I uenecoo6pa3H0 HCIIOJIB30BATH

MaTepHuabl JIEKUUH, Y4eOHO-METOJAMYECKHE KOMIUIEKChl, HOPMATHUBHBIE JOKYMEHTHI,
OCHOBHYIO U JIOTIOJTHUTENBHYIO JIUTEPATYPY.

Ha »Kx3ameH BbmIHOCHMTCA Marepuan B o0O0beME, NPEIyCMOTPEHHOM pabouei
mporpaMMor yu4eOHOH JMCIUILIMHBI 332 ceMecTp. DK3aMeH MPOBOJUTCS B MHUCbMEHHOU /
yCTHOU dopme.

[Ipu mpoBeneHMM HSK3amMeHa B TIMCbMEHHOW (YCTHOW) ¢opme, BeayIIHiA
MpernoaBaTelb COCTABISET SK3aMEHAIIMOHHBIE OWJIETHI, KOTOpPHIE BKIIOYAIOT B CEOS:
TECTOBBIC 3aJaHusl; TEOPETUUYECKHUE 3aJaHMs; 3aJaud WIH cuTyauuu. PopMyaupoBKa
TEOPETUUYECKUX 3aJaHMsl COBHAAaeT C (OPMYIUPOBKON TMEpedHs HK3aMEeHAIMOHHBIX
BOIIPOCOB, JIOBEJICHHBIX JIO CBEICHUS O0yUJarOINUXCsl HaKaHYHE 9K3aMEHAIIMOHHOM CECCHUH.
Copaep:xaHue BOIPOCOB OJHOTO OMJIETa OTHOCUTCS K PA3IMYHBIM pa3jeiaM IporpaMMsbl C
TEM, 4TOOBI OO0JIee MOJTHO OXBATUTh MaTepran Y4eOHON JUCITUTUTHHBI.

B aymuropuu, 1€ NTPOBOAMTCA YCTHBIM 53K3aMEH, JOJKHO OJHOBPEMEHHO
HaXOAUTHCS HE Oojiee IMIECTH CTYJICHTOB Ha OJIHOTO IMpenojaBaTesisi, MPUHUMAIOIIETO
sk3aMmeH. Ha moAroToBKy oTBeTa Ha OMJIET HA dK3aMeHE OTBOAUTCS 40 MUHYT.

[Tpu npoBeneHNy MMCHMEHHOTO dK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

PesynbraT ycTHOTO (MMCHMEHHOT'0) 9K3aMEHA BBIPAYKACTCS OLIEHKAMMU:



Ouenka «omauunon— om 91 0o 100 6ani06 — TeOpETUIECKOE COJIEPKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPOOEIIOB, HEOOXOAMMBIE PAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MarepuanoM chopMHUpOBaHbL. Bee mpemycMoTpeHHbIE IPOrpaMMOoi 00y4YeH sl yUeOHBIE 3a1aHusT
BBITIOJIHEHBI, KAYECTBO MX BBITIOJIHEHUSI OLICHEHO YMCIIOM OAIIIOB, OJIM3KMM K MakcuMaibHOMY. Ha
SK3aMEeHE CTYZICHT JIEMOHCTPUPYET TITyOOKHE 3HAHUS MIPETyCMOTPEHHOTO TIPOrpaMMOid MaTeprara,
yMeeT YeTKO, JJAKOHIYHO 1 JIOTUYECKH MTOCTIeIOBATEIbHO OTBEYATh Ha MTOCTABICHHBIEC BOIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6a1108 — TEOPETUUECKOE COAEPKAHNUE Kypca OCBOEHO,
HEOOXOMMBIE TIPAKTUIECKHUE HABBIKK paboThl CHOPMUPOBAHEI, BHINOJHEHHBIC YUEOHbIC 3aaHusI
coJieprkaT He3HauMTeNbHbIe OIMOKH. Ha sK3aMene cTyaeHT JeMOHCTPUPYET TBEPIIOE 3HAHUS
OCHOBHOT0O (IIPOrpaMMHOT0) MaTrepralia, yMeeT YeTKO, TpPaMOTHO, O€3 CYITIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha IMOCTABRIICHHbIE BOIPOCHL.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6annoee — TeopeTUUECKOE
collepKaHME Kypca OCBOEGHO HE IMOJHOCThbIO, HEOOXOIUMbIE NPAKTUYECKHUE HaBBIKU
paboThl cPOPMHUPOBAHBI YACTUYHO, BBITIOJTHEHHBIE y4eOHBIC 3aJaHUS COJIEPIKAT I'PyObIe
omnbku. Ha sk3ameHe CTyAeHT JAEMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOI'O MaTrepuaa,
OTBETHI cojiepkar HETOYHOCTH, cnabo apryMEHTHPOBAHBbI, HapylieHa
MOCIIEIOBATENIbHOCTD U3JIOKEHHS MaTepuana

Ouenka «neyooenemeopumenvno) — om 36 0o 60 6an1068 — TEOPETUIECKOE
coJiepKaHHe Kypca He OCBOCHO, HE0OX0IUMbIE MPAKTUUECKUE HAaBBIKK PAOOTHI HE
c(hOpMHUPOBaHBI, BHITOJTHEHHBIEC YUeOHBIE 3aJJaHUs COIepkKAT rpyOble OTUOKH,
JIOTIOTHUTEINIbHAS. CAMOCTOSITENIbHAS padoTa Ha/l MaTepUaIOM Kypca He MPUBEIET K
CYIIIECTBEHHOMY TOBBIIIICHUIO Ka4eCTBA BBHITIOTHEHUS y4eOHBIX 3a1anuid. Ha ax3amene
CTYJIEHT AEMOHCTPUPYET He3HAHUE 3HAYMTEIHHONU YaCTH MPOrPaMMHOI0 MaTepHuaia,
CYIIIECTBEHHBIE OIMOKU B OTBETAX Ha BOMPOCHI, HEYMEHUE OPUEHTUPOBATHCS B
MaTepuale, HEe3HaHUE OCHOBHBIX MOHITHI AUCITUTUIMHBI

8. MarepuajibHO-TeXHUYECKOe oOecneyeHune JUCHUNIUHbI

MunumansHo HeoOxoaumblid st peanusanuu  OIIOII nmepeueHbp MartepuanbHO-
TEXHUYECKOr0 00ECIeUeHUs BKIIIOYAET B Ce0sl: JIEKIMOHHbIE ayJUTOPUHU (000pYyT10OBaHHbBIE
BUJIEONTPOEKIIMOHHBIM 0o00opynoBaHUEM TUISt Mpe3eHTaIuH, cpeAcTBaMu
3BYKOBOCIIPOU3BEACHUS, IKPAHOM M UMEIOIINUE BBIXOJl B ceTh MIHTEpHET), MOMeIeHHs ISt
MPOBEICHUS CEMUHAPCKUX W TPAKTHYECKUX 3aHATHH (00OpyJOBaHHBIE Y4EOHOU
MeO0eIbl0), KOMIBIOTEPHBIE KIACCHl U Jp. (6 coomeemcmeuu ¢ PI'OC, yueonvim nnanom
u cnpaexku MTO).

I caMOCTOSATENbHOM pabOThl CTYACHTOB MO AUCHHUIUITMHE «CTpOCHHE BEIIESCTBA»
MOTYT OBITb UCIIOJIb30BAHBl KOMIIBIOTEPHBIE KJIACCHI, OCHAIIEHHBIE KOMIBIOTEPHOU
TEXHUKOM C BO3MOXHOCTHIO MOJKIIOYEHUsI K cetu «lHTepHeT» U JOCTYNIOM B



ANEKTPOHHYI0 UWH(OpMalMOHHO- oOpa3oBaTenbHyto cpeny KBI'Y u  snektpoHHO—
oubnmoreunsie cucrembl «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAWH», DBC
«KoncynbTtant crygenta», 9bC « AulludpOyke».

I[Ipy mpoBeneHWH  3aHATUKA  JEKUMOHHOIO  THUIIA, CEMUHAPCKUX  3aHATHMN
UCIIOJIb3YIOTCS:

JUYEH3UOHHOE NpocpamMMmHoe obecneyenue:

- [Iponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription);

- AnTtuBupycHoe mnporpammHoe oOecneuenue Kaspersky Endpoint Security
Cranmaptaeiii Russian Edition;

— AltLinux (AnsT O6pazoBanue 8);

c80000HO pacnpocmpansiemvie npocPaAMMbL.

- Academic  MarthCAD License - MareMaTtuyeckoe MpOrpaMMHOE
oOecrieueHue, KOTOpOe MO3BOJISET BHIMOJIHSITh, aHAIU3UPOBATH BaXKHEHIINE MHKEHEPHbIE
pacdeTbl 1 OOMEHUBATHCS UMU;

- WinZip nna Windows - mporpamm asisi CKaTHsl M pacliakoBKHU (aitios;

- Adobe Reader nyist Windows — niporpamma jiist urenust PDF ¢aiinos;

Far Manager - KOHCOJBHBIM (alIOBBIA MEHEIKEp JUIsl ONMEePAlMOHHBIX CHUCTEM

cemerictBa Microsoft Windows.

[Ipu ocymiecTBiIeHNN 00pa30BaTEIBLHOTO MPOIIECcCca CTYJAEHTAMU U MpernojaBaTeiemM
UCIIONIB3YIOTCSL  CIIeAylolke  MHPOpMAalMOHHO  crpaBo4yHble  cucteMbl:  ObC
«AillTuDpoykc», DbC «Koncymnbrant cryaeHta», CIIC «Koncymbrant mitocy, CIIC
«["apanTy.

8.2 OcoOenHocTH peanu3auuM IUCHMIUVIMHBI /IS HHBAJUIOB H JHI C
OrpaHMYeHHBIMH BO3MOKHOCTSAAMH 3/10POBbSA

JIns  CTyIEHTOB € OrpaHMYEHHBIMH BO3MOXXHOCTSMHU  3J0pPOBBbS  CO3/aHbI
CHEIMATbHBIC YCIOBHS JUIsl TIONy4eHHUs] 00pa3oBaHus. B 1ensx JOCTYMHOCTH TOTYy4YEeHUS
BBICIIETO 00pa3oBaHMs MO 00pa3OBaTEIbHBIM MpOTrpaMMaM HHBAIUJIAMU M JIHUIIAMH C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CTIEUNBACTCS

1. AnpTepHaTtuBHas Bepcus odunHanbHOro caita B cetu «MHTepHEeT» mIA
CIIa00BHIAIINX;

2. JIns vHBAIMIOB C HAPYIICHUSMHU 3pEeHUS (CTa00BHUISIINE, CICTIBIC)

- TPUCYTCTBHUE AaCCHCTEHTAa, OKa3bIBAIOIIETO OOydYaromemMycss HEoOXO0IUuMYIO
MOMOIIlb, AYOJIMPOBaHME BCIYX CIPABOYHOW HHPOPMAIMM O PACHUCAHUM YUEeOHBIX
3aHSATUN; HaJIU4YUEe CPEJACTB IS YCUJIEHUS OCTAaTOYHOIO 3peHus, OpailieBcKoit



KOMIIBIOTEPHOM TEXHUKH, BHJIEOYBEIWYUTEIEH, MPOrpaMM HEBHU3YAJIBHOIO JOCTYINA K
uH(popMaIKi, TPOrpaMM-CHHTE3aTOPOB PEUYH M APYTHX TEXHUYECKUX CPEICTB MpUEMa-
nepenadn yueOHoM mH(pOpMalMu B JOCTYIHBIX opMax AJid CTYACHTOB C HapyILICHUSIMU
3pEHUS;

- 3adaHus OJI BBITIOJIHCHUA HA 5K3aMCHC 3a4YUTHIBAIOTCA aCCUCTCHTOM,

- TMIMCHMCHHBIC 3aJ]aHUs BBIMOJTHSAIOTCS HAa OyMare, HaJIMKTOBBIBAIOTCS aCCHCTCHTY
o0y4Jaromumcs;

3.J11s1 MHBAJIUJIOB W JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI 110 CITYXY
(cmabocnplmamue, rayxue):

- Ha 3auyere/’sK3aMeHEe MPHUCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOIIUN CTYACHTY
HEOOXOAUMYI0 TEXHMYECKYIO MOMOIIb C YYETOM HWHIWBHUIYaJbHBIX OCOOCHHOCTEH (OH
MIOMOTAET 3aHATh pabouee MEeCTO, MePEIBUTATLCS, TPOYUTATh U OPOPMHUTH 3a/1aHUE, B TOM
YHUCJIC 3aMKUChIBas MO/ TUKTOBKY);

- 3a4€T/9K3aMEeH MPOBOJIUTCS B MUCbMEHHOU Popme;

4. J1ist ’HBATUAOB U JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBS, HMEIOITNX
HapyIIeHUs OMOPHO-JIBUTaTEeILHOTO arfmapaTa, CO3/JaHbl MaTepUaIbHO-TEXHUYECKUE
YCJIOBHSI 00ECIIEUNBAIONINE BO3MOKHOCTh OECIPENITCTBEHHOI'O JOCTYIAa 00YyJYaloImuXcs B
yuyeOHbIe T[OMENIeHUsl, OOBEKTYy NHUTaHUs, TyaJeTHble U Jpyrue IMOMEIICHUs
YHUBEPCHUTETA, a TaK)Ke NMPeObIBaHUS B YKa3aHHBIX MOMEHICHUAX (HAIMYME PaCIIUPEHHBIX
JIBEPHBIX MPOEMOB, MMOPYYHEH U IPYTUX MPHUCTIOCOOTIECHUH).

- MHCBMCHHBIC 3a/JaHHWA BBIINIOJHAIOTCA Ha KOMIIBIOTCPC CO CIICHUAJIU3UPOBAHHBIM
IMpOorpaMMHBIM oOecrieueHrueEM UIIn HAaIUKTOBBIBAIOTCA ACCUCTCHTY,

- 110 JKEJIAaHUIO CTYJICHTA 3K3aMeH IIPOBOJIUTCS B YCTHOM opme.

OOyuyaromuecss W3 4YUCHAa JHI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
o0ecIeueHbl MIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B popMax, aJanTHPOBAHHBIX
K OTPaHUYCHUSIM UX 310POBBSI.



Ipunoxenue 1

JIucT n3MmeHeHui (IOMOJTHEHHU )

B paboueii mporpaMme JUCHUIUIUHBI « AHATUTAYECKasT XUMUS
1o HamnpasieHuto noaArotoBku 04.03.01 Xumus

Ha 2018-2019 y4eOHbI roA

Ne JIeMeHT ( MyHKT) IlepeyeHb BHOCMMBIX Ipumeyanue
O6cyx | n/m PITJ U3MeHEeHU (JIOMOJTHEeHUI)
JI€HA U

pekome
HJIOBaH

a Ha

3acelad
15071

Kadeap

BI
Heopra

HHUYCCK

o u

buzuue

CKOU
XUMUU
poToKOJ Ne OT « » 2018 1.

3aBeayromnuii kadeapoi X.b. Kymixos




Ipunoxenue 2

Pacnpenesienne 0a/1J10B TeKyIIero 1 pyoe;kHoro KOHTpOJIst

Cymma 6annos
M Buo
U0 KOHmpoan
n/n Obwas 1-2 mouka 2-1 mouka | 3-a mouka
cymma
Iocewenue 3anamuii 00 10 b6annoe | oo 3 6. 00 30. 0o 46.
Texkyuwuit Konmponov: 00 30 6annoe | 0o 10 éo. 00 10 6. 00 10 6.
Omeem na npakmuyueckux om 0 009 6. om 000 36. | om0 oo 36.|om0oo3
3AHAMUAX 0.
Buvinonnenue nabopamopnuix 1o 12 6amnos | 4 6. 40. 40.
pabom
Boinonnenue
CAMOCH OAM EJIbHBIX 3A0AH UL
(pewenue 3a0au, nanucanue
pegpepamos, doknao, scce ) om 0 0096. om00036. |om00036|om0oo3
o
Pyoescnulit Konmpono 00 30 6annoe | 0o 10 o. 0o 10 o. 0o 10 o.
TECTUPOBAHUE ot 0- o 90. ot 0- 1o 36. | oT 0- o ot 0- o
30. 30.
KOJIJIOKBUYM or0m0216. |or0go70. |or0mo76.|0or0mo?7
0.
Hmozo cymma mekywezo u
Py0excnozo KOoHmpons
0o 7006annoe | 0o 236. 00 230 00 240
OlIeHKA «Y/JA0BJIETBOPUTEIHLHO»
He MeHee 36 | He MeHee 12 | He MeHee He MeHee
0. 0. 126 126
OLICHKA «XOPOLIO0» menee 70 0.
(51-69 6.) meHee 23 6 | menee 23 6 | MeHee 240
OLICHKA «OTJHYHOY
He MeHee 70 | He MeHee 23 | He MeHee HE MeHee
0. 0. 2306 246




Ipnaoxenue 3

KpnTepml OIICHKHN KaveCTBA OCBOCHHUSA U CHHUIIJINHBI «AHAIATHYECKAA XHMHSD)

Onucanne mnoka3arejaeii u KpPpUTEpUEB OUCHUBAHUA KOMIIETEHIIMH Ha Pa3jIuYHBbIX JTamax HX

(¢popmupoBanus

OCHOBHBIMHU 3TallaMU (bOpMI/IpOBaHI/Iﬂ KOMHCTCHHI/II\/'I IIpru U3Yy4YCHUU CTYACHTAMU AOHUCHUIIIIMHBI ABJIAIOTCA

IOCICaA0BaTCIbHOC

¢dopMupoBaHue

O6y‘{aIOIIII/IXCSI Ha pas3/IMYHBIX JSTanax

KOMIICTCHIIUH 00YYarOIIUMUCS.

pe3yabTaToB

00y4eHus

oo  AUCHUILIMHE.

Pesynbrar

aTTecTaluu

(hOpMUPOBAHUS KOMIICTCHIIMI II0KAa3bIBa€T YPOBEHb OCBOCHUS

Kon PE3YJIbTAT | KPUTEPUU U IIOKA3ZATEJIM OLIEHUBAHUS PE3YJBTATA OBYUYEHUS
KOMIIeTeHINH OBYYEHUA
CooTBeTCTBHE ypOBHeﬁ O0CBOCHHEC KOMIICTCHI NN IVIAHUPYEMBIM
mo pe3yabTraTtaMm Oﬁy‘leﬂl/lﬂ H KPUTEPUSAM UX OLHCHKH
JAUCHUIIJIUHE
(Moy.110) KOMIIeTeH IS IOPOroBBIi 0a30Bblii NPOJABUHYThI
n
He c)opMHPOBaHA
HIKAJIA 110 TPAAUIHOHHOI NATHOALIBLHOI cHCTeMe
HEIONYC | HEYAOBJIETBOPHTENb | YIOBJIETBOPHTE xopouo oTHHO
K HO JBHO
mKajia no GaJLIIBbHO-
PeiTHHIOBOM cucTeMe
0-35 36-60 61-80 81-90 91 -100
3HaThb: He 3HaeT HNmeer oOmiee | 3naer
croco6 3HaeT TEPMHUHOJIOTHIO, HO | TIPEACTABICHH | 3aKOHOMEPHOCT
HOCTBIO JIOITyCKaeT e 0| u mpOoTEeKaHHs 3uaer
HCIIONb30BAT | TEOPCTHHCCK HETOYHOCTH B | 3aKOHOMEPHOC | XMMHYECKUX 3aKOHOMCpH
b ue  OCHOBBI bopMynupoBKax TAX IPOIIECCOB ¢ | ocTH
TOJIy4CHHBIC | Tpa/MIMOHH OCHOBHBIX 3aKOHBI | TPOTEKAHUS y4acTHeM TIpOTCKAHMA
SHaHHA bIX M HOBBIX XMUMHH XUMHYECKUX BEILECTB XUMAICCKIX
TCOPETHYCCK pasnenos [POLIECCOB, pasIuyH ol MpPOLECCOB C
nx OCHOB | xymun u acTueM
DyHAAMEHTA | crocob nx o UPHPOIRL, - HO Z:meCTB
JbHBIX HCIIONb30BaH ChOpMYTHPOR | HOMyCKACT Pas3ITHYHON
aTh WX I | OTJEIbHBIE
pasneios us pu - . HPUPO/IBI,
XUMUH  TIpH PEIIEIEHHON | HETOYHOCTH IPU -
pemenuH pelieHuu TPy X CIOCOOBI  MX
npoceccrona KOHKPETHBIX - u | Gopmynuposke | MPHMEHEHHS
JBbHBIX 3a71a4 XUMIHCCKIX HPUBECTH u onenke | TPY
(OIIK-1); " PUMEPBI YCIIOBUi PCIICHAN
MatepuajIose VICTIONG30BAHN | IpUMeHnMocTn | NPAKTHACCKH
JUECKUX g I [— X 3ama4 B




3a1a4 3aKOHOMEPHOC | 3aKOHOMEPHOCT | 00JIacTH
Tel nmpu | e npu | pyHAaMeHTa
pelIeHnu pelIeHnu JTBHON u
KOHKPETHBIX KOHKPETHBIX MPUKIIaTHON
MPAaKTUYECKUX | XUMHUYECKUX H | XUMUH
3aja4 MaTepHuaIoBead
€CKHX 3a/1a4
Ymers: He He ymeer Ywmeer pemats | YMeer YMmeer
yMmeeT MHTEPIIPETUPOBATh | yueOHBIE 00OCHOBBIBaTh | KPUTHUYECKU
aHaI3nposa Ppe3ynbTaThl 3a/1aun, BBIOOD CPEJCTB | aHAIM3UPOBA
o1 OTHOCHUTEJIBHO UMHUTHDPYIOIIN | peIIeHUS Th
obpabareisat MPOCTBIX €  pealbHBIC | KOHKPETHBIX pe3yNbTaThI
b HayqHO- XUMHAYECKUX CUTyallud W3 | 3a/1a4 OTJAEIBHBIX
TeXHHHCCKY TIPOLIECCOB € TIPaKTUKH npodeccuoHatb | HTanoB
fo HCIIOJIb30BAHUEM HUNP HOI HAy4YHBIX U
undopmany 10)11170. EATEIFHOCTH Hay9HO-
10 Ha OCHOBC NPE/ICTaBICHUH U Ha OCHOBE | TEXHOJIOTHYE
TeOpeTHHCCK 3aKOHOMEpHOCTEH, TEOPETHUECKHX | CKHMX
ux U3y4aeMbIX B MPEJICTABIICHUIA | MCCIICIOBaHH
H{’eHCTaBHeH pamkax 06a30BBIX TPaJUIMOHHBIX | i Ha
1n XUMHUYECKUX " HOBBIX | MPEIMET UX
TpaHIMOHH JMCIMTIIMH, yMeeT paszienos COOTBETCTBH
bIX I HOBBIX pelIaTh TUIOBEIE XUMUHU s
pasneios 3a71a4n U3 0a30BBIX TEOPETUIECK
XUMHUH KypCOB XHMHUH UM
HpeCcTaBIeH
UM
XUMHUYECKOU
HAYKH;
ymeer
HPOBOJHUTH
TIOMCK B
MaTEHTHBIX
6azax
JTAHHBIX
Baapers: He He Bnaneer Bnaneer Brnaneer Crniocoben
BJIaZICET | HABBIKAMU HaBBIKAMU HaBBIKAMHU IPOBECTH
HaBbIKaMH BOCIIPOM3BENICHUS | aHAIM3a aHanmM3a aHaIm3
obpaborki 1 OCBOGHHOT'0 Hay4YHO- Hay4YHO- Hay4YHO-
aHajnsa y4e0HOro TEXHUYECKOU TEXHUYECKOU TEXHUYECKOU
Hay4HO- 5 Marepuaia mno uHopmaryu | HHGOpMAIHK 110 | HHOPMAITHU
TexHMHeCKon OCHOBHBIM o o0IIM ooIM o 00IIMM
uHpopmaruy XMMHUYECKUM pasnenam pasnenam pasnenam
u JHCIHMTIINHAM XHMHH, HO XUMHH, HO XUMUH U
pesyJIbTaToB UCTIBITHIBAET JOIyCKaeT IpPaMOTHO
OTACIBHBIX 3aTpyAHEHHUs | HETOYHOCTU NPU | HHTEPIPETUP
dTanos pabot IpU UX UHTEpIpETallid | OBaTh
¢ yHerom NPUMEHEHHUH K | OTAECIBHBIX pe3yabTaThl




TEOPETUYECK peLLeHNnI0 pe3yNbTaToOB OTACIBHBIX
HX OCHOB peanbHbIX pabor B 3TanoB pador
TpaJULIUOHH 3amau npodeccruoHanp | ¢
BIX U HOBBIX HOH cdepe MpUBJICYCHUE
paszenos HESITEIbHOCTHU M CBEJICHUN
XUMUH u3
TpaJUIIMOHH
bIX U HOBBIX
paszaenoB
XUMUH
3HaTh: He He nmeer obmero | Mmeer oOmiee | 3Haer 3Haer
BJIaJICH 3HAeT MPEACTABIIEHUS O MPEACTABJIEHN | CTaHIapTHHIE HECTaHJapTH
uem MeTOZBt MeTosIax e 0 Meroiax | MeTopl bl METOIbI
HaBbIKaMH THIaHApOBAH TOJTyYEHUS, IUIAHMPOBAHWsl | IUIAHUPOBAHUS | TJIAHUPOBAH
HPOBCICHHUS | 1A UAeHTHQUKAMK U | DKCIIEPUMEHTA | DKCIIEPUMEHTa, | Us
XUMHUHYCCKOTO | SKCICPUMEHT ICCIIEIOBAHNS , o | umMeer  obmee | IKCIIEPHMEHT
OKCHCPUMCHT | a, CBOMCTB CYIIECTBYIONIN | MpEJCTaBIeHUE | a
2, HOCTPOCHIA OT/IEBHBIX X MeTOozaxX | 0
e ||, | | s |
MK 1| oomecron npaBuIax ust C%OI/ICTB MeTo1axX o .
AHATATHYCCK 0e30macHoro (sBNIEHWI) W | MOIEITUPOBAHUS
AMH oOpalieHus ¢ HUMH | UX CBOWCTB (beromerono
METOIAMHU U crocobax MCIIONB30BaHN | (siBeHHit) u ux | [HICCKHX M
IIOJIy4CHUS 1 MIPE/ICTaBIICHUSI u npu | ucronp3oBanuy | MATECMATHHCC
HCCIIeIOBAHU PE3yJIbTATOB WHTEPIIPETAIH | MPH KiX MOZACIAX
Pl JKCIIEPUMEHTA u uHTepnperanuu | B XMMHA M
XHMHYECKUX SKCTIpUMEHTA | JKcTepuMenTan | MATCPHATOBE
BELIECTB W JBHBIX bHBIX JaHHpx | ACHAH,
peakuui JTAHHBIX HpEACTaBIIAC
(OIIK-2); T
BO3MOXKHOCT
b 1704
UCTIOJIb30BaH
ust pu
HWHTEpIIpeTall
uu
IKCTIEPUMEHT
aNBHBIX
JTAHHBIX
YMers: He He ymeer YmMmeer Ymeer Ymeer
yMeeT MPOBOJIUTH OIHO- U | IJIAHUPOBATh | TUIAHUPOBATH CaMOCTOATEI
poBatk JIBYXCTaIUAHBIN OT/ICTIbHBIE OCHOBHBIC BHO
OKCHICPUMCHT CHHTE3 110 3TaIlbl STarnbl MTAHUPOBATh
Ha  OCHOBC npeagaraeMou 9KCIIEPUMEHTA | SKCIIEPUMEHTAl | OCHOBHBIC
aHajnsa METOJUKE C JBHBIX PabOT ¢ | BHBIX PadOT ¢ STanbl
JMTCpaTypH BBIXOZIOM LIEJIEBOTO | yYETOM Y4ETOM 9KCIIEPUMEHT
bIX MIPOAYKTa MEHEe PEKOMEHIAINI | pEKOMEHJAINI | allbHBIX




JAHHBIX, aHAJT 50% ot CICHMAINCTa | CHCHHMAIUCTA pabor Ha
W3HUPOBaTh H 3asIBICHHOTO B Oonee Oolee BHICOKOH | OCHOBE
060011aTh METOJMKE; aHallu3 | BBICOKOM KBaMH(UKAIINK, | aHAIH3a
Pe3yIbTAThI MOTYYEHHOTO KBaTHU(UKAIIA | YMEET BBIABIATH | JIUTEPATypH
3KCHCpI/IMeHT BeII€CTBA OJHUM u, yMeCT YAaCTHBIC bIX TAHHBIX O
a, U3 CTaHIaPTHBIX CaMOCTOSITENNb | 3aKOHOMEPHOCT | pe3yabTarax
METOJIOB, HO 1 Ha OCHOBE H3yUYCHHUS
bopmympos JIOIIyCKaeT pacm@poBEIB | aHaIM3a AHAJIOTMYHBI
aTh BBIBOZIBI OTACIIBHBIC aTb COBOKyHHOCTI/I X O6’beKTOB,
OIHI/I6KI/I HpI/I HOHY‘-IaCMI)IC HOHY‘ICHHBIX yMCCT
ohopMITeHIH IKCIEPUMEHTA | OKCIIEPUMEHTAT | CTPOUTH
HpOTOKOHa JIbHBIC TaHHBIC BbHBIX JTaHHBIX U THUITIOBBIC
9KCIEPUMEHTA " (bopMyITUpOBATh | MOJCTH  JUIS
COITOCTABJIATH YaCTHBIC OIINUCaHUuA
Ux Cc BBIBO/IbI 3KCHepI/IMeHT
J'II/ITepaTypHBI AJIBHBIX
MU JAaHHBIMHA JAHHBIX 158
MIPOTHO3HUPOB
aAHUA
SBIICHUN  H
CBOWCTB,
JIENIaTh
000CHOBaHH
bI€ BBIBOJBI O
MPUMEHUMOC
TH MOJEIN K
ITOCTABJIEHHO
# 3a/made
Bnaners: He He Bmaneer Brnaneer Brnaneer Bnaneer
BIajeeT | Ga30BBEIMHU 6a30BEIMU OrPaHMYCHHBIM | HAaBBIKAMH
HaBbIKaMH HaBBIKAMM CHHTE3a, | HaBBIKAMH Y HaBBIKAMH IJIAHUPOBAH
TTaHHpOBaH UACHTU(OUKALIMK U | IUIAHUPOBAHMS | IUIAHUPOBAHMS, | sl TUIIOBOI'O
Wi, aHamnsa W3yUYCHHS CBOWCTB | M aHAM3a aHaau3a u SKCIIEPUMEHT
u HECIOKHBIX pe3yJIbTaTOB pe3yNIbTaTOB a, aHa/IM3a U
obobmeHus BEIECTB THIIOBOTO THIIOBOTO 00001IIeHNS
pe3yJIbTaToB SKCIIEPUMEHTA | SKCIIEPUMEHTA | €ro
9KCHIEPUMEHT PE3YIBTATOB
a
[MpumensTh npoOIeMBbI 9KOJIOTHYECK
pacuerHo- CYIIHOCTh OHOJIOTHYECKOM OCHOB CTPYKTY | He
TCOPETUYECKH | JKU3HH, 3aKOHOM | IPOJYKTUBHOCTH, HBIE Py ¥ JIUHAMHKY | TIOCJCICTBHUS
€ METOMIBI VI | YPOBHH U EpHOCTH 3aKOHOMEPHOC | COOOINECTB, 3arps3HEHHS
H3yUYCHHS MIPHUHITUITBI Tpancho TH, 9KOCHCTEM, onochepsr;
CBOMCTB OMOJIOTHYECK | pMaluu OTPECTSIONN | MyTH npu
BEIIIECTB U ol BEILECTB e MOCTYIUICHHUS U | PACCMOTPEHH
MPOIIECCOB C OpraHusanvy | a u pacmnpocTpaHe | pacmpoCTpaHeH | U
HX YYaCTHEM C SHEPTrUU HUE H us MPAKTUYICCKH




HCIIOJIB30BaHU ’ B JAUHAMUKY 3arpsAa3HArOImnuXx X aCIICKTOB
M 3KOCUCT YHUCJIICHHOCTHU BCIIICCTB B HCIIOJIb30BaH
COBPEMEHHOIA eMax, OpraHHU3MOB, ouocdepe, ue
BBIYHCIIUTCIIbH IMPUHIIUIIOB
Ol TeXHUKH U METOJIOB
(OIIK - 3) o0miei
3HaTh: SKOJIOTUH
OCHOB JJ1d peHICHU A
HBIC HAYYHBIC Ba’XHbIX
IIOHATHSA U HapOaAHOXO03:1
KaTeropuajibH MCTBEHHBIX
bIi1 anmapar B 3amau. He
chepe 3HaeT
yIIpaBIICHUS 0oTCY
puckamMu TCTBHEC
(UHAHCOBBIX 3HaHUH O
AKTUBOB;
(OIIK-4) 3HaTh: He He 3naer 3HaeT 3HaeT npuemsl | 3HaeT
3HaeT CTPYKTYpY U OCHOBHBIE OBICTPOTO METObI
METOJI0JIOTH
coJiepKaHue IpaBuia ITOMCKA 3¢ deKTUBH
fo foncka OCHOBHBIX COCTaBJICHUS | HAYYHOU M oro
npuobpemenu | o 1 yd
¢ HABLIKOS XHITECKO POCCUICKHUX MTOMCKOBBIX TEXHUYECKON | CIIOXKHOTO
ucnomvsosan | . Hay4HBIX U 3aMpocoB B uH(pOpMalKU B | TOUCKA
ust 00pa3oBaTeIbHBIX | CETH cetu MHTEpHET | HAYy4YHOU U
nHpopManu " 6
cneyuanusup | o MOPTAJIOB IO HTEpPHET U | U Haubouee TEXHUYECKO
0BAHHO20 XUMUU, HO CIIEHMAJIM3HUP | paclpocTpaHe | i
HNutepner u o b
npoepammmoz JIOTIyCKaeT OBaHHBIX HHBIX nH(popMmanu
crenuainu3u
o OT/EJIbHbIE 0azax CIIELUATIM3UPO | U B CETH
POBaHHBIX o 6 VHTeDHE
obecneyenus Canax HETOYHOCTH, JTAHHBIX BAHHBIX 0a3ax HTEpPHET U
U 603 OQHHbIX TpeOoBaHus JAHHBIX HauboJee
JIAHHBIX UH(GOPMALTMOHHO 3aaer acnpocTtpa
npu pewenuu pMall pactpoctp
6 OCHOBHBIE 3HaeT
3a0ay 11 0e3011aCHOCTH HEHHBIX
PUMEHHUTEIBHO K | | PHCMPI OCHOBHBIC CIIeHaIu3U
npogheccuona p 6 2
- OCHOBHBIC npo¢eCCHOHAIIbH PaboTel € TIpHCEMB OBaHHBIX
JIbHOU cghepbl p 6 6 p
TpHeMbl ot cepe HauOouee paboThI C Ga3ax
desmensHoc P MNOMYJISIPHBIM | HauboJsee
mu paboTHI €O JCSITEIbHOCTH yup JaHHBIX, B
u MOy PHBIMU
CreLuanusm yAp TOM YHCIE,
POBAHHBIM CTICTMA3HD | CICMATH3HPO |
OBaHHBIMU BAHHBIMU
MpOrpaMMH MOJTHOTEKCT
nporpaMmaM | NporpaMmamu
bIM porp porp > | OBBIX U
T T — u, HCIIOJIb3YEMBI pedepaTBH
UCIOJb3YEM | MU B XUMUU
€M IIpH Y pIX 0a3zax
BIMU B XUMUH
OpOBEACHU Hay4HBIX
u
u nyoJIMKau
TEOPETHYEC MaTepHaIoBe it
JIEHUH, HO

KHX




pacueToB 1 JIOITYCKaeT 3Haer
obpaboTke OT/ICTIbHBIC OCHOBHBIE
JKCIEPUMEH HETOYHOCTHU IPUEMBI
TaJIbHBIX pY UX paboThI co
TAHHBIX peanu3anuu crernuaiusu
POBaHHBIMU
nporpamma
MU,
HCII0JIb3YEM
BIMH B
XUMWH,
MaTepuajoB
eICHUH U
CMEXKHBIX C
HUMU
obacTsax
3HAHUS
3HAaTh: He 3Haer 3Haer 3HaeT BUABL | 3HACT
croco0 CIICIUAJIN3U | 3HAET BO3MOIKHOCTH METOIbI BO3MOXHOCTH | METOIBI
HOCTBIO K | poBaHHbIE Microsoft Office, 00paboTKn M OTPAHMIEHUS | foorpavmu
TMOMCKY M | METO/MKH ChemOffice qns | “RHHPIX, MPOrPaMMHOTO poBAHA
[IEPBUYHON 00paboTku MOJTYYCHHBIX | oOecreueHusl,
oOpaboTke JaHHBIX, B TpOBENCHHA Ha CJI0KHOM | UCIIOJIb3yeMOT pCabHBIX
HAaydyHOH ¥ | 1.4 BCTIOMOTATENBHb | yayypom o npy | XMMHUECKH
Hay4HO- MOJY4YEHHBI X pacyueToB IIpU 000py/I0BaHM | TUTAHMPOBAHHMM | X 3a4a4
TEXHUYECKOH | x Ha IUTAHUPOBAHHUH 1 OJTHOTO AKCIEPUMEHTA
MHQOPMALUK | ClI05KHOM SKCIIepUMEHTa 1 | BUAA; u  00OpaboTke
(OIIK-5); 000py/I0BaH 06paGoTk 3HAET JTAHHBIX B
1 JKCIIEPUMEHTAJIbH EO3MO>KHOCT 22§Z§f§eHHOH
BIX JIAaHHBIX HpOrpANAHO S
ro
obecrieyeHus
TUTST
00paboTKu
OIpeaeIEHHO
ro TUmna
TAHHBIX
Ymers: He Moxer mposect | Moxer Moxer Moxer
MPOBOJUTH | yMeeT CTaH/IapPTHYIO MIPOBECTH MOJIEPHU3UPOB | CO3/1aBaTh
CTaTHUCTHYE 00paboTKy 00paboTKy aTh OPUrMHAJIBH
CKYIO SKCIIEPUMEHTAJIbH | SKCIIEPUMEHT | OPUTHHAIBHOE | O€
00paboTKy BIX TAHHBIX | albHBIX MpPOrpaMMHOE | TIPOTPaMMH
TAHHBIX  C (COOCTBEHHBIX U | JJaHHBIX c | obecrieuenue | oe
HCIOJIb30Ba MPEJICTABICHHBIX | UCTONIB30BaH | JUig 00paboTKHU | obecredueHu
HUEM B JIMTEpaType) C | uem JaHHBIX  TIOJ | € TUIS
OpUTHHAIIbH UCTIOJIb30BAHUEM | OPUTHHAIBHO | 33724 TJTAHUPOBAH




oro Microsoft Office | ro KOHKPETHOU ust
[IpOrpaMMH (mocrpoenue nporpammuo | HUP; JKCIEPUMEH
oro HECKOJIbKUX ro yMeer Ta u
obecrieueHn rpadukoB Ha | obecrieuenust | popmynupoBat | 00pabOTKU
s, B TOM OJHOM PHCYHKE, | U b BBIBOJIbI HA | OKCIIEPUMEH
YHCIIe, CTJI)KVUBAHUE CIIELIMATIU3UDP | OCHOBaHUU TAJIbHBIX
CO31aBa€MO JTAHHBIX, OBaHHBIX 0a3 | MPOBENIEHHBIX | JIaHHBIX;
ro OIpPENCIICHNE JAHHBIX TPH | UCCIICIOBAHUNA | yMEET
oOyuJaromm napaMeTpoB HATHYUU JaBaTh
MCsl AHAITUTHYECKUX COOTBETCTBY peKoMeHIa
3aBUCUMOCTEA U | FOLIUX 1005078 Ha
T.I1.) OTHUCaHUH OCHOBaHUU
KPUTHYECKO
ro aHaimsa
51
0000111eHUs
pe3ynpTaTo
B
MPOBEJICHH
BIX
HCCIEN0BAH
ui
Baagers: He Bnaneer Bnaneer Brnaneer Brnaneer
METOITaMU BlIajieeT | HaBBIKAMH HaBBbIKaAMH HaBBbIKaAMH HaBBbIKaAMH
00paboTKu paboThl ¢ | 06paboTku 00paboTku 00paboTKn
TAHHBIX C Microsoft Office, | naHHBIX, JIaHHBIX, JIaHHBIX,
HCIIOJh30Ba ChemOffice, MOJTYYCHHBIX | TOJy4YE€HHBIX MTOTYYCHHBI
HHUEM HEO0OXOIUMBIMU Ha CIJIO)KHOM | HA  CJIOKHOM | X Ha
CTaHJIapTHO s 00paboTKU | HAYYHOM Hay4yHOM OPUT'MHAJIBH
rou pe3yJbTaToB 000pyI0BaHU | 00OPYIOBAHUH | OM u
OPUTMHAJIbH JKCIIEPUMEHTA u OZIHOTO | OJIHOTO KJIacca | CI0KHOM
oro BUZA Hay4YHOM
IIpOrpaMMH 06opynoBaH
oro uu
obecrieyeHu
A,
COBPEMEHH
bIX 0a3
JTAHHBIX
3HaTh: He He 3HaeT | 3HaeT METOAbI 3Haer
3HaHNC 3HAET OCHOBHBIX TIPaBWII | WJCHTU(DUKAIL TEOPETUYECK
M HOpM | OCHOBHBIC paboThI C | MM OmacHOCTH 3HaeT  MeTonpI He TOIXOJIbI
TCXHUKH HalpaBJICHHA XUMUYECKHMH XUMHYECKHX OLCHKH 5 K BHIOOpY
0€30MacCHOCT | yIpaBJIeHHsI peaKTHBAME; npomnssozce; | NOKasaternei CTpaTernn
A U YMEHHUEM | PUCKOM  Ha pucka (puck METOIOB
pCaIn30BaTh IMOTEHITNAJILH HE 3HaeT IIpaBHUJA | 3HACT METOJbI | HHIAUMBUIYAIbHBI yIIpaBIIeHHs
HX B | 0o omacHoMm TEXHUKU OLICHKH 74 u PHCKOM;
1mabopaTOPHBI | npoussoncTB 0€301acCHOCTH MPH | OMACHOCTH KOJUICKTHBHBIH,
X n pabote C | TEXHOTEHHBIX | YPOBEHb pPHCKa, | 3HAET




TEXHOJIOIMYE
CKUX
YCIOBHAX

(OTIK-6).

e; (bU3HIeCKUMH CHUCTEM COIHANTEHBIN OCHOBHBIE
npubopaMu PHCK, MPUHIUIBL U
poiib, (razoBbIMH, TEXHOT'€HHBIN METO/IbI
HPUHIAIIBL 1 3JIEKTPUYECKIMH, PHCK, SKOJIOTHYECK
METO/IbI BaKyyMHBIMH u TEXHUYCCKUM oro
9KOJIOTHYECK mp.); PUCK, MEHEIKMEHT
Oro ayiuTa u IIpUEMIIEMBIi a u
Ije3aBI/ICI/IMO HE 3Haer HpI/IeMIiI PHCK); MEHEKMEHT
i OICHKH OKa3aHWs  TEPBOM a
pHuCcKa B TIOMOILH 3Haer TEXHOT€HHOT
obecrieueHnu 1ocTpasaBIIuM HOPMATHBHEIC 0 pHCKa Kak
3KOJIOTHYECK NpU  XMMHYECKHUX TpeOOBaHus U COBpEMEHHBI
o u OKOTax u CIIOCOOBI e METOIBI
TE€XHOT €HHOU OTPABJICHUSAX KOHTPOJIA yIIpaBJICHUS
Ge30macHoCT TTapaMeTpoB SKOJIOrHYECK
Hu. HeFaTI:IBHI)IXv ol "
BO3ICUCTBHUU Ha TEXHOT€HHOM’
enoBeKa M| 6esomacHocT
OKPY’)KaOIIYIO BIO
cpeny
Ymers: He He yMeer | YMeer Ywmeer Ywmeer
ymeeT OLICHUBATb CTCICHD | BBIACIATH KOJIMYECTBEHHO | pa3pabaThiBa
OPOrHO3upoOB OMaCHOCTH TPYINIl | MPUOPUTETHBIE | OLIECHUBATH Thb
arb pasBUTHC BEIIECTB (KMCIOTHI, | TI0  TSHKECTH | PUCKH M yIepO | MPOrHO3HbIE
" ?HCHKY IIEJIOYH, MTOCIICACTBHI OT BO3JIEUCTBUA | CIIEHAPUU
ABAPHHHBIX MEpKAaITaHbl U Mp.) | HCTOYHUKH Ha  YeIOBEKa | pasBHUTHUS
CHTYaHI/iH c IS 3I0pPOBbBSI | ONTACHOCTH W | BPEOHBIX Y | ONAacCHOTO
TTO3UTTIH YEIOBEKa; pHCKa U | TOpasKaroIInx TEXHOT'CHHOT
METOJ0JI0T! KOJIMYECTBEHH | (paKTOPOB; 0 coObITHS,
1 PHUCKa; HE YMECT | o ouenuBaTh CTPOWTH U
S EI;?;;(I;IIEETB IIEPBYIO ymep6v oT ZIII\;IS;T)HHTL OLICHUBATh
MaTepHATEH HoCTpataBIIeNY OT BO3JICHCTBUS COHTpOS 30HBI
be, B Ha  YeIoBEKa HapaveTpos NOTCHIMAIbH
9KOJIOTHYECK BO3JICHCTBHI BPEIEI ! YPOBHS o
e yueposl u DOpIAIONIE HEraTHBHBIX PRI
yuiepOsl  Juist (axcropos: BO3JIEMCTBHAI Ha prore !
oponss n o COLIMAJILHOIO
KU3HU COOTBETCTBUE priTros e
YeI0BeKa. ——
HOPMATHBHBIM ABAPHITHBIX
TpeOOBaHUAM BOBIEHCTBHA

X C yJaCTuem
XUMHUYCCKUX
pcarcHToB




Baaners: He He Biazaeer | Brnaneer Bnaneer Bnaneer
BIajieeT | 6a30BBIMU CBEJIGHUAMH HABLIKAMU METOJI0TI0THE
TIpCBCHTHBH HaBBIKAMH pabOTBI | 00 OCHOBHBIX | OLIEHKM PHCKOB | if  OLIEHKH
bIMH C  XUMHYECKHMH | HCTOYHHKAX ¥ ymepba OT | HCTOYHHMKOB
MeTOIaMH peakTuBamMu C | OIaCHOCTH, BO3JICCTBUSI HA | XMMUYECKON
SallHTRI COOITIOICHHEM MeToaX WX | 4eloBeKa OMACHOCTH M
HACCICHWS 1 HOPM Tb U | oOOHapy>KEHHsS | BPEAHBIX U | HaBBIKAMU €€
TIepcoHaa, tpeboBanuii OT u OLIEHKU | MOpaKaroIux yCcTpaHeHus
Meroiamu CTEIEeHU pUcKa | (HakTopoB, TUTSt
OLCHKH TEXHOI'€CHHBIX CBs3aHHBIX C | IOBBIIICHUA
PasIHIHBIX cucTeM IPUMEHEHMEM | 3AIMILEHHOC
BHJIOB XUMHUYCCKUX T™
ymepoos, peareHToB HaceJIeHUsI U
MUHHUMHU3AIIU cpenpl ero
u 1 oOUTaHUs OT
JIMKBUANNH HEraTUBHBIX
HECraTUBHBIX BOS}ICI‘/’ICTBI/II‘/’I
IIOCICACTBUN OIMACHBIX
AT XAMHYECKUX
yenoBeKa U S
OKpYyKarome 00BEKTOB
it cpensl
3HaTh: He He 3HAET | OPUEHTUPYETC | 3HAET W MOXKET | 3HAET
crnoco® 3HaEeT OCHOBHBIX TIPHEMOB | S B | BBIOpATH 3 | (MOXer
HOCTBIO CTaHNapTHBIC BBITIOJTHEHHSA JUTEPATyPHBIX | JAHHBIX BOCITPOH3BEC
BBITOJIHATH TIpHEMBI CTAaHJIAPTHBIX MCTOYHHKAX JTUTEPaTyphI ™ 1o
CTaHZapTHRIC | aHamMsa M omeparuii 10 aHATM3Y, ¥ | CTAHIAPTHHIE TIaMSITH)
OHCPallMi M0 | SKCMEPTU3bI HONydeHH s SKCIIEpPTH3E TIpUEMBI CTaHJapTHBIE
HpCATAraeMbl | cIOKHBIX BEIIIECTB U | CIOKHBIX aHaIN3a | TIpHeMBbI
M MCTOMMKAM | pemecTB M U3YdeHHs CBOMCTB | BEUIECTB M | DKCHEPTU3bI aHanuza M
(IIK-1); 00BEKTOB
’ u 00BEKTOB, CIIOKHBIX SKCIEPTHU3bI
MOHHTOPHHT 3aKOHOMEPHOCTEH | MOHHTOPHHTY | BEIIECTB M | CIIOXKHBIX
a a u 00BEKTOB, BEIIECTB U
MCCICI0BAHN VICCIIE/IOBAHN | MOHUTOPUHTA U | 0OBEKTOB,
A CIIOKHBIX 10  CIOXKHBEIX | HCCIENOBAHUSA | MOHHTOPHHT
XUMAICCKIX XUMMUYECKHX | CJIOKHBIX a u
Tipomeccos TIPOLIECCOB; XHMHYECKUX HCCIIE/I0BAHH
TIPOLIECCOB. A CIHOXKHBIX
XUMMYECKHX
TIPOLIECCOB.
Ymersn: He He ymeer 6e3 | ymeer IpU | yMEET yMeeT
yMeeT I0CTOpOHHEH TIOMOILM CaMOCTOATEILHO | CAMOCTOSITEN
aHalins1poBa TIOMOILU KoJIIer BBIIOJHATE bHO
Tb  CIOXKHBIC BBLIMOJIHATh BBIIOJHATh npocreiimme BBIIOJHATE
BelllecTBa U CTaHJapTHbIE npocreiilie | aHAIMTUYECKUE | MpOCTeiiIne
Hecaenosathb onepanuu AHAUTUYECKH | OMepaluu AHATUTHYECK
XUMHICCKHIC HOJTyYeHus e  oIepaluM | XUMHYECKOro ue onepaluu




MIPOLIECCHl € BEILIECTB U | XUMHYECKOTO | aHAJIN3a, XUMHYECKOT
HCIIONh30BaH U3YyYCHUsSl CBOICTB | aHaJM3a, MOHHUTOPUHTA W | O  aHaJW3a,
uem u MOHUTOPUHTA | SKCIEPTHU3BI MOHHUTOPUHT
CTaHJIaPTHBIX 3aKOHOMEPHOCTEH | M OIKCHEPTHU3BI | CIOXKHBIX a u
METOOAUK npu YCJIOBUH | CJIOKHBIX BCHICCTB, 9KCIICPTU3BL

MTOCTOSTHHOTO BEILIECTB, HCCIICZI0BATh CIIOKHBIX
oOpareHust K | MCCIeA0BaTh XUMHYECKHE BEIIIECTB,
TEKCTY XUMHUYECKUE MPOILIECCHl  TIPU | UCCIIEN0BATh
CTaHJapTHOU MPOLIECCE] TIPH | YCIOBUU XUMHUYECKHE
METOIVKHY; YCIIOBUH MTOCTOSIHHOTO MIPOIECCHI
MOCTOSIHHOTO | oOpamienust K | 6e3
oOpamieHusi K | TEKCTY oOpareHus K
TEKCTY CTaHJApPTHOU TEKCTY
CTaH/IAPTHOU METOJINKH; CTaHIAPTHON
METOJINKHY; METOJIUKH;
Baanern: He He BJIAJICET | BIAACET BJIAJICET MMeEET
BJIagecr 0a30BBIMH ITIOJIHBIM IIOJIHBIM YECTKOC,
TTOITHBIM HABBIKAMH KOMILIEKCOM | KOMIUIEKCOM 11€I0CTHOE
KOMILTEKCOM IMMOJIYUCHUA 1 | HABBIKOB HAaBBIKOB IMpEACTaBJICH
HABBIKOB M3yUEHUS aHanmu3a U | aHau3a U | e O TOJIHOM
ananusa - M XUMHUYECKUX 9KCIIEPTU3HI 9KCIEPTHU3BI KOMILJIEKCE
OKCHCPTH3BI CBOICTB OTIIENbHOU OTIIENbHOU HaBBIKOB
BEIICCTB . COEIMHEeHU TPYHIIBI TPYIIITBI aHanmM3a W
pasImIHOn pa3IIaHON BEIIECTB U | BEIecTB U | DKCIIEPTHU3BI
IIpUpoABt 1 TIPUPOJIBL; TIPOCTHIX Pa3sHOOOPa3HBIX | BEIECTB
Matepraos, MaTepHalioB, | MaTepHaJoB, pas3IMuHOM
MOHHTOPHHT MOHHTOPHHTA | MOHHTOPHHTA W | IPHPOIBI |
a " u WCCIIEZIOBaHUS pa3zHoobpasH
HCCICN0BAHH KOMILIEKCHOTO | XMMHYECKUX BIX
A WCCIIEZIOBAaHUS | MIPOIECCOB U | MaTepHuasos,
XUMHUHCCKAX XHMHYECKHX | CHCTEM IIPH | MOHUTOPHHT
Tiporeccos TIPOLIECCOB U | YCIIOBUM a u
1o CHUCTeM  TIPH | YACTHYHOTO KOMILIEKCHO
Tpeutaracm yCIIOBUN obpameHus K | ro
bIM MOCTOSTHHOTO | TEKCTY WCCIIeZIOBaHU
MCTOAMKaM, oOpameHnsi K | CTAaHAAPTHOM o
TEKCTY METOJVKHY; XUMHUYIECKUX
CTaH/IAPTHOM MPOIIECCOB U
METOJINKH; cucreM 0e3
oOpareHus K
TEKCTY
CTaHJAPTHOMN
METOJIKH;
3HaTb: He He 3naer BOCIIPOM3BOJIM | IEMOHCTPUPYET | 3HAET
BJIaJICH (dhopMyIupoBKU T 110 IAMSTH IIOHUMaHHe OCHOBHBIE




HneM
CHUCTEMOM
bynaamenTa
JIBHBIX
XUMHUYCCKUX

OOHSITUH
(TTK-3);

TEOPETHUYECK | 3HAET NOHSTHH 0a30BBIX | 3HAHUS TEOPETUYECKUX | TEHICHIINU
HE  OCHOBBI XUMHUYECKUX TEOPETUYECKU | OCHOB pa3BUTHS
CICIHATBHBL JUCIIMILIUH X OCHOB Pa3IUYHbIX TEOPETUIECK
X OCHOBHBIX 3aKOHOB | Pa3iUYHBIX METOJIOB 170'¢
XUMHYCCKUX
JCITHTUIHHE XUMUH, METOJIOB XHUMHYECKOT0 MpeCTaBlIeH
XMMHUYECKOr0 | aHAJN3a; ui u
aHaJIN3a; HOBeMIIe
JOCTHIKCHUS
B o0JacTu
AHATUTUYECK
0l XMMHUHU U
XUMHUYECKOU
9KCIEPTHU3BI.
YmMmern: He He opuentupyercs | ymMeeT pemarth | yMeeT yMeer
yMmeer B KJacCU(HKAIUU | TUTIOBBIC CaMOCTOSITENBHO | IPUMEHSTh
NPUMCHATD BEIIECTB, 3aJ1a4H, ONTUMU3UPOBAT | PUHIIUIIBI
SHaHUA WCTBITHIBAET MMUTHPYIOIINA | b CpEeICTBa | HAYYHOTO
crieruuec 3aTPYAHEHUSI TIPYU | €  pEaIbHbIC | PEIICHUS IIJIAHUPOBAH
KX COCTaBJICHUH CUTyallUd U3 | KOHKPETHBIX us
3aKOHOMEPH hopmyn MIPaKTUKH 3a1a4 SKCIIEPUMEHT
ocrei COCTMHEHUN u | HUP, B | mpodeccHoHaNb | a HAa OCHOBE
Pa3IM4HBIX Ha3BaHWU BelIecTB | o0nacTu HOI aHajuu3a
obmacreii B COOTBETCTBHUH C | aHAIUTHYECCKO | ACSITEIHLHOCTH; JATEPATYPH
XUMHYECKOH HOMEHKJIATypOi U XumMuUu WU BIX JIAHHBIX
Haykd  IIpH HIOIIAK, XUMHYECKOU yMEET  pCAaTh | rsg perieHus
peHICHN CTPYKTYPHBIX U | OKCIIEPTHU3HI; npodeccHoHab npodeccron
npodeccron MIPOCTPAHCTBEHHBIX HBIC 3a/1a9M B | aypHBIX
aJIbHbIX (hopMyaT OCHOBHBIX obmactn _ | 3ama4 B
3ama4y KIIaCCOB AHAIUTUYECKOH | ofmacTu
OpraHM4ecKux U XHMHH U | aHanuTHYeCcK
HEOPraHMYECKUX XMMHYCCKOH O XHMHH H
COEIMHEHUH; OKCITEPTH3BIL; XHUMHUYECKOH
9KCIEPTHU3HI,
Baagers: He He Bnaneer BJIAJICET
N BIIQJICET | HABBIKOM PaOOTHI C crocoGer MeTOEIOHOTHeﬁ -
(hyrmamenTa 6OHHHHVM o0bemom YaCTHYHO ﬁzgﬁf * OCHOBHBIMU
JILHBIX yHebHoH MHTEPIIPETHPO | XpMITIECKOro HaBBIKAMH
TTOHSITHIA JIMTEPATYPBL, HE BaTh AHATH3a u | paspaboTku
CHETHAITEHBI yMeeT pe3yabTat XUMHYECKOM HOBEUIIHNX
X CTPYKTYPHPOBATh OKCHIEPUMEHTA | skcnepTH3bI MCTONI0B
XUMHUYECKUX MaTepua, c BEIECTB XUMHYECKOT
JUCLUIUINH BLLICAT TIABHYIO MPHUBJICICHNEM | pasmuaHOM 0 aHamza u
CBEIICHMI U3 | mpppossl U | XuMHYecKon
MBICIIB, OTJENBHOM pa3IHYHBIX 9KCIEPTHU3BI
opmupoBats obnactu 06BEKTOB BEIIIECTB
CMBICITBI 0a30BBIX XUMHUYECKOU (BKITIOUAst pazauuHON
XAMUYECKUX HayKHl [TUILEBLIE Opupoabel M
HOHSTHI (crrenmanm3arn IIPOIYKTHL, Pa3IHUYHBIX
un); 00BEKTHI 00BEKTOB
OKpY>KaroImen (BIIFOYAs




BJIazieerT cpensbl); MUILEBbIE
METOJ0JI0Thuel MPOAYKTHI,
pelenus 00BEKTHI
CTaHJapTHBIX OKpyKarole
3a7a4 o it cpenpl);
BEIOpaHHOMY
poUIIIO;
3HaTh: He He BocnpousBoaut | 3Haer JIEMOHCTPUPYET | JEMOHCTPUDP
croco6 3HaeT I10 MaMATH OTJIENbHBIE [IOHUMaHue yer
HOCTBIO OCHOBHLIC (hopMyIUpOBKH METO/IBI OCHOBHBIX MOHUMaHNe
HPUMCHATD CCTECTBCHHO OCHOBHBIX TIOHSITUH | TIPUMEHEHHs | €CTECTBEHHOHAY | OCHOBHBIX
OCHOBHBIC HayqHBIC JIOTUYECKOTO JIOTUYECKUX YHBIX 3aKOHOB U | €CTECTBEHHO
CCTECTBCHHO | 3aKOHbI " MBIIIJICHUS: orepanuil Juis | 3aKOHOMEPHOCT | HAYYHBIX
HayqHBIC 3aKOHOMCPH aHalu3a, CHHTE3a, | CUCTeMaTHh3all | e B 00JacTH | 3aKOHOB U
3aKOHbI | octn B CpaBHEHUH, 170781 AHAJIMTUYECKOW | 3aKOHOMEpH
3aKOHOMEPHO | ofnacTu .
CTH PA3BHTHS | g morrorcck 00001IeHns 1 MPOTHO3UPOBA | XMUMHHU ) U | OCTEH B
O o D — JI0Ka3aTeNIbCTBA; HUS ) XUMHYECKOU obnactu
Haykm  TpH | o XUMHYECKON IKCIEPTHU3HI, aI‘-‘IaHI/ITI/IT-IeCK
AHATI3e JcepTHII HH(i)opivIaupm Ol XUMUH 14“
TOJTYEHHBIX B Y3KOM XUMHAYECKON
PE3yIbTaTOB obmacTu SKCIEPTH3bI
(TIK-4); 3HaHUS; u
WTIOCTPUPY
eT uX Ha
KOHKPETHBIX
pUMepax.
Ymers: He He YMEET | yMeeT c | ymeer yMeeT
yMeer OOBSICHATD HIOMOIIIBIO CaMOCTOSITENBHO | KPUTHYECKU
TTPOBOMTE HCIOJIb30BaHUE IpEenoAaBarell | M0 W3BECTHOMY | OLIEHMBATh
aHamms, TOJBKO OTAENBHBIX | I  OOBACHATH | IIAOJIOHY JaHHbIE
MOHHMTOPHHT HAaBBIKOB IUISL | UCHIOJB30BaHU | IPOBOIUTH JIUTEPATYPBI,
1 peleHns € JIOTMYECKUX | aHaJM3, BbIOMPATH
SKCICPTU3Y JIOTMYECKMX 3a]a4; | ONepanuii s | MOHUTOPUHT M | ONTUMANbHEI
obpexToB CHCTEMAaTu3al | SKCIEPTH3Y € METOIUKHU
PasIIHOro uu U | 00BEKTOB U MPOBOAUTH
Kacca MPOTHO3UPOBA | Pa3IMYHOrO aHaIu3,
HUS KJacca; MOHHUTOPUHT
XUMUYECKOU u
uHpOPMAIH; 9KCIEPTU3Y
00BEKTOB
Pa3NUIHOro
KJacca;
Baagers: He He BJIAJIEET | NONYCKAET XOpOoLIo cBOOOTHO




HaBbIKaMHU BIIaJICET | OTACIBbHBIMU CepbE3HbIE BIIAJICCT BJIa/ieeT
HCIIONb30BaH oomMMH OILITMOKH TTPU HaBbIKAMH HaBBIKAMH
Ys 3aKOHOB U HABBIKAMH, UCIIOJIb30BAHU | TEOPETHUYSCKOW | TEOPETHUYECK
3aKOHOMEPH HanpuMep, TOJBKO | U JJOTMYECKUX | MHTEPIIPETAllUU | Oi
ocTeit aHalm3a; oreparui pe3yabTaToOB HWHTEpIpeTaIl
XUMHYECKUX (ananmu3a, aHaJn3a, 705
HayK JUISL CHHTEC3a, MOHUTOpHHIa M | pE3YyJIbTaTOB
HHTEpIpeTaly CpaBHEHUS, IKCIEPTHU3BI aHaJm3a,
uu 000011eHN S, 00BEKTOB MOHHUTOPHUHT
pE3YIBTaTOB JIOKA3aTeIbCTB | Pa3IMYHOIO a u
aHanm3a, a) JuIs KJacca MO | AKCIEPTHU3BI
MOHUTOPHUHT CHUCTEMAaTHU3all HN3BECTHOMY O6’beKTOB
a u 1707871 11a0JI0Hy pa3IUIHOTO
3KCIEPTU3bI MPOrHO3UpPoOBa | (MOACIBHBIX KJacca
00BEKTOB HUS CHCTEM, (MOIeTBHBIX
Pa3IU4HOrO XUMHUYECKOM 00BEKTOB CUCTEM,
KJjlacca WHPOPMAINH; | OKPY’KaroIIeit 00BEKTOB
Cpenbl, OKpyKarole
MHIIEBBIX 174 cpenpl,
IIPOAYKTOB, MHILIEBBIX
MaTeprajoB MPOAYKTOB,
PasIMYHOro MaTeprajoB
Ha3HA4YeHN); Pa3IIMIHOTO
Ha3HAYCHUS);
3HaThb: He He 3HAET | 3HaeT 3HAeT OTJINYHO
BJIaCH 3HAET OCHOBHBIX HpaBWJI | OTAEIbHBIE 3aKOHOJATEIbH | 3HAET
HeM 3aKoHOAATEN paboTHI C | 3aKOHOHATENs | BIE€ M IIPAaBOBBIE | 3aKOHOMATEN
METOAaMHu BHBIC a XUMHYECKHMHU HbIE ¥ | aKTBl B OOJIACTH | bHEIE u
GesomacHoro | mpapoBbie peaKTHBAaMU; HE TIPaBOBBIE 0€3011aCHOCTH, | TIPABOBHIE
obpallenus ¢ | aktsi B AKTBI B | TpeOOBaHUS K | aKTHI B
XMMHHECKUM | obnactu 3HacT TpaBIIa | oGnactu Oe3omacHOCTH obmactu
1 Gesomacroct TCXHUKN OeszomacHocTH, | pabOTHI B | 6e30macHOCT
zla;zgﬁs';aﬁi H, — 6236(:)1;ZCHOCTH lez TpeOOBaHUS K | XUMHUYECKHX u,
P ;p E)I/ISI/IIICCKI/IMI/I GesomacHoCTH, | TabopaTopusax, | TpeOGoBaHHS
" Oe3omacHOCT pudopaMu JacTiRo ronyeract .
XUMUYECKHX | baGoTs B (rI:LsoBEIMH, 3HaeT 0H1g61<n npu 6e30ng10H00T
cBoiicts (ITK- N Y eKTpYCOIMH cpezcTBa U | BBIOOpE CpEACTB | U paboThl B
7); 2 METO/IBI u METOJIOB | XHMHUYECKHX
nabopaTops BaKyyMHBIMH Y| nosbienns MOBBINICHUS nadopatopusi
X, Ccpeactsa mp.); Oe3onacHocTH | 0€30MacHOCTH; | X, THITUYHBIC
H  MCTOZBI He 3MACT MpHEME! npodecCHOoHAT ommoKu U
TTOBBILICHHA OKA3AHNS  LCDBOL bHOMN BO3MOXKHBIC
GesonactocT P JIeSITeTbHOCTH; CIIO)KHOCTH,
- TTOMOIIIN
MOCTPAIaBIITUM KOTOpRIC
mpodecenon MpH  XUMHYECKHX flonycKarot
aJIbHON o>ll)<orax u mpu  BEIOOpE
JESITETHHOCT

CpEACTB |




u OTpaBJICHUSX METONOB
MOBBIIICHUS
Oe3omacHocT
1 "
Croco6oB
3aIIUTHI.
YmMmern: He He YMEET | YACTUYHO yMeeT yMeeT
yMeeT OLICHUBATh CTEMEHb | UACHTU(UIUD | UACHTU(OUIUPOB | UACHTU(DUIIN
BbIOUpATh OIACHOCTH  TPYIII | yeT aTb  OCHOBHBIE | pOBaTh
METOBI BEIIECTB (KHCIIOTHI, | OMACHOCTH, OIACHOCTH, OCHOBHBIE
3alUTBI VOT IEJI0YH, yMeeT JIoIycKaer OIMaCHOCTH,
omacHocTen MepKaITaHbl U Mp.) | BBIOHPATH HE3HAYUTEIbHBl | OTIUYHO
W CrocoOsl ISt 3I0pPOBbBSI | METOJIBI ¢ OWHOKK TIpH | BBIOMpaeT
obecrieueHns YEIIOBEKa; 3alUTBl  OT | BeIOOpE METO/IbI
KOM‘bOvaHHX OKa3bIBATh MEPBYIO | OMACHOCTEM, METO/10B 3aIUTBl  OT
ycJioBUH TTOMOTITH HO JIOMYCKAET | 3alTUTHI OT | omacHoOCTeHR
Hpo‘befCHOH IOCTPaJaBIIEMy OT | OTHEIbHBIE OITaCHOCTEN; U CrocoO0bI
aJIbHOU XUMHUYECKUX OLINOKY; obecrieueH s
ACATEILHOCT BO3/IEICTBHIA; KOM(OPTHBIX
u YCIIOBUI
mpoeCCHoH
aJIbHOU
JeATEITBHOCT
H;
Baagers: He He BJIAJICET | BIAACET BJIAJICET OTJINYHO
_ BJIajiceT | Oa30BBIMH MOHATHITHO- TEPMHUHOJIOTHUEH, | BIIAJECET
TTOHATHIHO- HaBBIKAMH PabOTHI | TEPMUHOIOTHY | HO HCIBITBIBACT | TEPMUHOIOT
TCPMHUHOIOT C  XMMMYECKUMH | €CKHM CIIO)KHOCTH TIpH | UEH,
MIECKUM peakTHBaMu C | anmapatoM B | BiaJCHHH npueMaMu
anmapaToM B COOJIIOIEHUEM obnactu MpUEMaMu pauroHaims3a
obmactu HOPM TEXHUKH | 0€30MaCHOCTH, | palMOHAIM3aUX | LUH
GesomacrocT 0e30MacHOCTH W | MpUeMaMu u npoeccHoH
1, TpHeMamn TpeGoBaHuit parmoHanm3an | mpopecCHOHANb | aTbHOM
panuoHalii3a OXpaHbl Tpyaa, 15051 HOU JIEATEIbHOCT
T npodeccuoHan | AeSTENbHOCTH; | H;
npocheccron bHOM
aJpbHOHU JICATEIILHOCTH,
JeATEITBHOCT HO JOIyCKaeT
U C IeIbI0 OIIMOKH;
obecrieueHms
Oe3omacHOCT

nu
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