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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 MPEICTABICHUS O XWMHUKE-aHAJUTUKE KaKk O MpodeccroHale, HCIOIb3YIIeM
HAa0Op pPAa3IMYHBIX METOJOB aHajdW3a M PYKOBOICTBYIOIIMMCS OOOOIIEHHBIMH 3HAHHUAMHU TIO
XUMHMM, (QU3UKE U MaTreMaTUKe, U MOHITHUA O CHEHU(PUUYECKUX OCOOCHHOCTSAX NPUMEHEHUs
MIPaKTUYECKONH pabOThl aHAIUTHUKOB B YCIIOBUSX IPOU3BOJCTBA, OCOOCHHO C TOYKU 3PEHHUS €€
BIIMSIHUS HA OKPYXKAIOUIYIO CPENy;

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

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

" poJIb U MECTO XHMHUYECKOTO aHaliu3a M aHAIUTUYECKON XMMHMM B CHCTEME HayK, BIIAJCTh
METPOJIOTHYECKMMH OCHOBAMHU aHAJIN3a;

"  CYILECTBO pPeakKiHil ¥ MPOIECCOB, UCTIOIb3YEMbIX B aHAIUTUYECKOW XUMUU, IPUHIUIIBI U 00JIaCTH
HCI0JIb30BAHNS OCHOBHBIX METOJIOB XUMUYECKOTO aHAIN3a (XMMHUYECKHUX, PU3NYECKHX);

" TEOPUIO U MPAKTUKY (U3UKO-XMMHYECKUX METOJIOB aHaliu3a OPraHMYeCKUX W HEOpraHMYeCcKHUX
COCAUHCHUM;

= ocoOeHHOCTH OOBEKTOB aHAIW3a U BJIAJIETh METO/I0JIOTHEN BEIOOpA METOIOB aHAIN3a, UMETh
HaBbIKW UX IPUMEHEHHUS (B COOTBETCTBUU C TPeOOBaHUSIMH MPOPECCUOHAIBHOTO CTaHAapTa

«Ilemaror (memgarorudeckast AesTEILHOCT B chepe JOMKOIBHOT0, HAYaJIbHOT'O
00111eT0, OCHOBHOTO 00IIIET0, CpeTHEeTo 00I11ero oopa3oBaHus) (BOCIIUTATEb,

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

2. Mecro nucuumiiuHel B crpykrype OIIOII BO

JlucnumnHa "AHanuTHYecKas XHUMHSA"! OTHOCHUTCS K oOs3arenpHON dYacth bioka 1
MOJIYJIb «XUMHUS» M TIPETOJAETCS CTYJCHTaM BTOpOro Kypca B 3 u 4 cemectpe. M3ydenue
TUCIUIUIMHBL 0a3upyeTcs Ha Marepuaie, MpeayCMOTPEHHOM MPOrpaMMoi Mo oOmie u
HEOpraHWYEeCKOW XumuHu. M3ydeHwe Teopuu W MPAKTUKH aHaIW3a HEOPTraHWYECKUX
00BEKTOB OCHOBAaHO Ha MaTepHalie KypcoB o00IIei u Heoprannueckor xumuu. O6paboTka
pE3yNIBTAaTOB aHalM3a OCHOBAHA HA MaTepuaje KypCoB IMKIA «0OIIrne MaTeMaTHYEeCKUE
Y €CTECTBEHHOHAYYHBIC TUCUUILINHBIY, U3y4aeMbIX HA | — 2 Kypcax.

N3yyenue naHHOW MUCHUILIMHBI HAMPABICHO HA OCBOCHHE OOOOIIEHHBIX TPYIOBBIX

byHKIII

[1C «Ilenaror (memaroruyeckas AEATEILHOCTh B Cepe MOMIKOIbHOTO, HAYAIBHOTO
00II1ero, OCHOBHOTO O0IIIETo, CpeaHero oomero oOpa3oBaHus) (BOCIUTATEb, YIUTEIb))»
yTBEPKJIeHHBIN mpukazom Muntpyna Poccun ot 18 okrsabps 2013 r. N 544n OTO -
[lenarornueckasi AeATEILHOCTh MO MPOEKTUPOBAHUIO W pean3alud 00pa3oBaTEIbHOTO
mpoiiecca B 00pa3oBaTeNbHBIX OPraHU3alUsAX JOIIKOJIBHOTO, HAYalbHOrO OOIIEro,
OCHOBHOT'O 00I11€T0, CPeAHETO 00111ero 00pa3oBaHuUs



3. Tpe0oBaHus K pe3yJibTATAM OCBOCHHS COACPKAHUA TUCHUILIMHBI (MOLYJIA)

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

a) o0menpodecCUOHABHBIX KOMITETCHIUU

OIIK-1. Cnocoben aHalIW3UpOBAaTh M HMHTEPIPETUPOBATH PE3YJIbTaThl XUMUYECKHUX
HKCIIEPUMEHTOB, HAOJIOIEHUI U U3MEPEHU

OIIK-2. CnocoGeH TpOBOAUTH C COOJNIOJEHHEM HOPM TEXHHKU O€30MaCHOCTH
XUMUYECKUI AKCTIEPUMEHT, BKJIIOYAsl CUHTE3, aHAJIN3, U3YyUYEHHUE CTPYKTYpbl U CBOWCTB
BEIIIECTB M MaTEPHUAJIOB, UCCJIEIOBAHUE MTPOIECCOB C UX yUYaCTHEM

OIIK-3. CnocobeH NMpUMEHATh pacYeTHO-TEOPETUYECKUE METOMABI JIJISl U3YUECHHsI CBOMCTB
BEILECTB U MPOLIECCOB C UX YYACTHEM C UCIIOJIb30BAHUEM COBPEMEHHOMN BBIUHUCINUTEIBHOU
TEXHUKHU

OIIK-4. CnocobeH miaHupoBaTh pabOThl XUMUYECKOW HAMpaBiIeHHOCTH, 00padaThIBaTh U
UHTEPIPETUPOBATH MOJYUCHHBIE PE3YyJIbTaThl C UCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUUN
U TIPAKTUYECKUX HABBIKOB PEUICHUSI MAaTEMATUYECKUX U (QU3HUECKUX 3a71a4

OIIK-6. CrocobeH mpeacTaBlIITh Pe3yabTaThl CBOCH pabOTHI B YCTHOM W NMHCHMEHHOM
dbopMe B COOTBETCTBMHM C HOPMaMu W TMpaBUIIAMU, NPUHITHIMA B TMPO(ECCHOHATBHOM
CcOo00I111eCTBE

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

eI W 3a/ladyd aHAJUTHYECKON XMMHHM, XHUMHYECKOTO aHalW3a; MyTH U CIIOCOOBI MX
pemenus(31);

pOJIb ¥ 3HAYEHHUE METOI0B AaHAIMTUYECKON XMMUM B MPAKTUYECKOM JesTebHOCTH(32);
OCHOBHBI€ pa3/ieiibl aHATUTUYECKON XUMHUU, XUMUYECKOTo aHain3a(33);
OCHOBHBIC MOHATHS AHATUTHYCCKON XUMHUHU, aHATTUTUUECKHE peareHThI(34);

OCHOBHBIC 3TalNbl PA3BUTUS AHATTUTUYECKOU XUMHUHU, €€ COBpEMEHHOE cOCTOsTHUE(35);



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

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

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

" OCHOBBI METOJIOB BBIJICICHHUS, pa3/iesieHUs], KOHIEHTPUPOBaHUS BelecTB();

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

" OCHOBBI MATEMAaTUYECKON CTATUCTUKU MPUMEHUTEIBHO K OLIEHKE MPaBUIBHOCTU U
BOCHPOU3BOJIMMOCTH PE3YyJIbTaTOB KOIHuecTBeHHOro ananu3a(310);

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

Ymern:

" CaMOCTOSTENIBHO paboTaTh ¢ y4eOHOW U CIPABOYHOMN JTUTEPATYPOH 1O
aHanutndecko xumuu(Yl);

* oTOMpaTh CPEAHIOI0 MPOOY, COCTABISATH CXEMY aHaIn3a, MPOBOJIUTH KAUeCTBEHHBIN
Y KOJINYECTBEHHBIN aHanu3 BemectBa(yY?2);

" BBINOJHATH HCXOJHBIE BHIYMCIIEHUS, UTOTOBBIE PACUETHI C UCIIOJIH30BAHUEM
CTaTHUCTHYECKOW 00paboTKu pe3ynbTratoB aHanu3a(y3);

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

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

" paboTaTh C OCHOBHBIMHU TUIIAMU IPUOOPOB, HUCTIOJIb3YEMBIX B aHATTU3E
(hoTOAIEKTPOKOIOPUMETPHI, CreKTpodoTOMETPhI, pH — MeTphI, momspo-rpadsl,
YCTaHOBKH JJIsI KYJIOHOMETPUUECKOTO TUTpOoBaHus U 1p.(Y6);

" COCTaBJIATH OTYETHI O MPOBEJACHHON aHamuTHU4ecKon padore(Y7);

"  AHAIM3UPOBATH PA3IMUYHBIE 00BEKThl HEOPraHUYECKOT0 U OPraHUYECKOTO
npoucxoxaeHus (Y 8)

3. Baagerb

" TEOPETUYECKUMHU U METPOJIOTHYECKUMHU OCHOBAMH aHanuTuiyeckon xumun(B1);

" TEXHUKOH IKCIEPUMEHTAIBHON pabOThI B aHAUTUYECKUX JlabopaTopusax(B2);

= paboToii ¢ uTepaTypoil mo aHanutuyecko xumuun(B3);

OnbITOM 00pabOTKM M 0000IIEHUS MaTepuana U MOUCKA HOBBIX DKCIEPUMEHTAIBHBIX U
teopetndeckux pe3ynbTaToB(B4) (IIC «Ilemaror (memarorudeckas AesTeNbHOCTh B cepe
JIOIIKOJIbHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00IIero o0pa3oBaHusl)
(BocmuTaTeNb, YUHUTEINb)» YTBEPKIAEHHbIM mpukazoM Muntpyna Poccum ot 18 okTsiOps
2013 r. N 5441 T® - A/01.6 O6menenarornueckas Qynkuus, A/02.6 BocnutaTenbHast



A/03.6 B/03.6
NEATEeNbHOCTD M0 pealn3aliy IporpaMM OCHOBHOI'O U CpeJIHET0 0011ero o0pa3oBaHusl).

ACATCIIBHOCTD, P a3BHUBaromias ACATCIIPHOCTD, HGI[&FOFI/I‘IGCKaH

4. CTpyKTYypa " coaepkaHue TUCHUUIUIUHbBI KAHAJTUTHYECKAS XUMHUSD)

nepeuenb OUEHOYHbIX cpe()cme U KOHmpoJiupyemblx Komnemeuum?

Tabauya 1. Codepoicanue oucyuniuHvl

No Haumenosanu Cooepoicanue Kon Dopmbi
e paszoena/membi KOHTPOJI | meKyujezo
pazoena/mem UpyeMou | KoHmpoas
bl KOMIIETE
HIUH
(wm ee
4acTH)
1 MOJVYJIb Ananutndeckas VO, KP,
XumMuueckoe | XUMHS Kak OIK-1; | U3,
Cemecmp 3 | paBHOBecHe | HayyHas JUCIUIUIMHA. 835% KOJUTOKBHYM
B XUMHUYECKOE OIK-4; |1
TOMOT€HHBIX paBHOBECHE. OIIK-6;
cucremMax Heopraunueckuit
Ka4eCTBEHHBIN aHAJIN3
KucnotHo-ocHOBHOE
paBHOBECHE
KommnekcHbie
COCTMHCHHSI.
2 MOOVYJIb XuMHYECKOE OlIK-1; | VO, KP,
XHMHYECKoOe | pABHOBECHE B 8355 TECTUPOBAH
Cemecmp 3 | paBHOBeCHEe | T€TEPOTrCHHBIX OHK—42 ne, NJ13,
B reTeporeH | cucremax. PaBHoBecus OIIK-6; | KOJUTOKBHYM

HBIX
CHCTEMAaX

B CUCTEME pacTBOP-
0CaJIoOK.
Heoprannueckuit
Ka4eCTBECHHBIN aHAJIN3.




Metonpl paszneneHus

Y KOHLICHTPUPOBAHMS

3 MOJ1VYJIb BBenenue B OIK-1; | YO, KP,
Cemecmp 4 | BBeneHue B | KOJIMYECTBEHHBIN 8g§§ TECTUPOBAH
KoJandecTBeH | aHanmu3. OCHOBHBIC OHK_4Z ue, /13,
HbIW AHAJIN3. | DTAIbl ¥ IPUHIIAITHI OIIK-6; | KOJUTOKBHYM
I'paBumeTpu | aHamu3a.
si.2aektporp | [IpoGooTdop u
aBUMeTpHusi | IPOOOMNOArOTOBKA
Mertposoruyeckue
OCHOBBI
KOJIMYECTBEHHOT'O
aHanu3a
I'paBumeTpuuecknii
METO]1 aHaJn3a
DIIEKTPOrpaBUMETPUYEC
KUH METOJ aHaJin3a
4 MO YJIb Kiaccudukanus OIIK-1; | TecTpoBaH
IMonsiporpa | BOJIbTaMIIEPOMETPHUYIEC 82?% ue.
Cemecmp 4 buveckuii KHUX METO/IOB. OHK-4;
MeTO/ WNuaukatopHbIe OIIK-6;
aHaJIM3a. AIIEKTPOBI METO/IA.
Konnencarophsiit,
MUTPAAOHHBIH,
i Py3nOHHBIH  TOKH.
[IpenenpHbIi
i y3MOHHBIN TOK.
[Monsporpadus.
VYpaBuenune HMibkoBuya
51 NnpkoBrua —
['eipoBCKOTO
5 MOIVYJIb Beenenue B | OIIK-1; | YO, KP,
TuTpuMeTpH | THTPUMETPUYECKHE 8%?? TECTUPOBAH
Cemecmp 4 | yeckne METOJIbI aHAJTH3a OIlK-4; | M€,
METObI Meron kuciaotHo- | OIK-6; | VI3,
aHaJmn3a OCHOBHOTO TUTPOBAHUS KOJUTOKBHYM

MeTon OKHMCIMTEIBLHO-
BOCCTAHOBUTEIHLHOTO




TUTPOBAHUSA
MeTton ocaauTenbHOTO

TUTPOBAHUS
Merton
KOMJIEKCOMETPHUYECKOTO
TUTPOBAHUS
6 MOAVYJIb [Morennmomerpuueckuii | OLK-1; | rectupoBan
DJIEKTPOXH | METOJ aHaIu3a 835% ue,
Cemecmp 4 | ypyeckue Kynonomerpuueckuit OHK-4Z NJ13,
MeTObI METOJI aHAJIN3a OIIK-6; | KOIOKBHYM
aHaJIu3a AMIepoMeTpUYECKUi
METO]T aHaJTnu3a
7 MO/ YJIb MounekynspHas OIIK-1; | recTupoBaH
Onruueckue | abcopOIMoHHAas 835% ue,
Cemecmp 4 | meronml CIIEKTPOCKOIUS OHK-4; N3,
aHaJIM3a ATOMHO- OIIK-6; | KO/UTOKBHYM

a0COpOIIMOHHBINA METO]T
MeToa SMHUCCUOHHON
CIIEKTPOMETPUH
IIAMEHH.

Tabauya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmasisiem 18 3auemmuvix eOuHuy

( 648uacos)

Bun pabotsr TpynoeMKOCTb, 4acoB

3cemectp |4 cemecTp
O61mas Tpy10eMKOCTh 324 324
KonTakTHas padora: 234 234
Jexyuu (JI) 72 72
lIpakmuueckue 3anamus (113) 72 72
Jlabopamopnwvie pabomut (JIP) 90 90
CamocrosiTeqibHas padora: 63 63
Kypcogas padora (KP) 30
IToaroToBka M MpOX0XKACHUE MPOMEKYTOUHOM aTTECTALIUN 27 27
Bujx npomMe:kyTO4YHOM aTTecTAlIUU IK3aMEH | IK3aMeEH




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

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

MOATOTOBKA U cJjaya KOJUIOKBUYMOB I10 BCEM U3y4aeMbIM TeMaM (OJMH B 3-€M U YeThIpE B
4-oM cemecTpe)

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

B coomeemcmeuu ¢ Tunogwvim nonodicenuem o gyze K 6u0am yueonou paoomul
OMHECeHbL:

JIeKyuu, KOHCYIbMAaAuuu, CeMUHAPbl, NPAKMUYECKUEe 3aHAMUsA, 1a00pamopHble
paoombol, KOHMPOIAbHBIE PAOOMDbL, KONNOKGUYMbL, CAMOCMOAMENbHbIE PADOMbL, HAYYHO-
uccnedogamenvbckas paboma, NPaKmuku, Kypcogoe npoekmuposganue (Kypcosas paboma,).

Buicuee yuebnoe 3asedenue moscem ycmanasnusams opyaue 8uovl y4eOHbIX 3aHAMUIL.
Coaep:kaHue TUCHUILINHBI (Pa3iesbl UCHUILIMHBI U BUAbI 3aHATHIA)

5. OneHo4Hble MaTepHAJIbI JJIS1 TEKYIIEro u py0e:kHOro KOHTPOJISl YCIeBAeMOCTH U

NPOMEKYTOYHON aTTecCTalMH.

5.1. Kputepuu (popMHUPOBAHUSA OLIEHOK

Tpanuumonusie GOpMbI KOHTPOJIS

Texymas arrecranusi. OCHOBHbIE ()OPMBI: YCTHBIN ONPOC, TUCEMEHHBIE 3a/IaHus,
nabopaTopHbie pabOThI, KOJUTIOKBUYMBI, KOHTPOJbHBIE PA0OTHI(CHCTEMATHIHOCTD,
HEMOCPEICTBEHHO KOPPETUPYIOMIAsCS ¢ TPEOOBAHUEM MOCTOSTHHOTO M HEPEPHIBHOTO
MOHHUTOPHUHTA Ka4ecTBa 00yUEHHUS, a TAK)KE BO3MOXKHOCTH O0aJIIbHO-PEUTUHTOBOM OIEHKH
YCIIEBAEMOCTH CTYEHTA).

[TpoMexxyTouHas aTrecTalus: SK3aMeH

OcHoBHbIe (popMBI: 3aueT 1 3k3aMeH (OCyIIecTBIsAETCS B KOHIIE CEMECTPA U MOXKET
3aBeplIaTh U3yUeHHE KaK OTAEIbHON AUCUUIUIMHA, TaK U €€ pa3Jiena).

Busr KOHTpOIIS 110 cIOc00y POPMUPYEMBIX KOMITETCHITUH (aKTHBHBIC TEXHOJIOTHA
oOydeHwsl)

Tekymas arrectanus CTyA€HTOB IPOU3BOJIUTCS B TUCKPETHBIE BPEMEHHBIE HHTEPBAIbI
JEKTOPOM U IIpernogaBaTeneM (SMH), BEAYIIUMHU J1a0opaTOpHbIe pabOThI O NUCIUILUIMHE B
caeayromux Gopmax:

s mecmupoearue,



e NUCbMEHHble UHOUBUOYATbHbIE OOMAUIHUE 3A0AHUSL;

e GbINOJIHEHUE 1aOOPaAMOpHbIX pabom;

e 3awuma 1ab6opamopusix pabom;

o O0MOENbHO OYEHUBAIOMCS TUYHOCHHbIE KA4ecmea cmyOeHma (aKkKypamuocms,
UCNOIHUMENbHOCM b, UHUYUAMUBHOCYb) — paboma y 00CKU, C80eBPeMeHHAas cOaud
mecmos, omuemos K 1ab0pamopHvim pabomam u NUCbMEHHbIX OOMAUHUX
3a0aHul.

Pyéesicnan ammecmayus cmyoenmos npou3eo00Uumcs no OKOHYAHUU MOOYIA 8
credyrouux opmax:

o mMecmupogaHue;
o KOHMPOIbHBIE pAOOMbL;
e 3auuma 1ab6opamopusix pabom (mecmuposatue);

[ ]
IIpomesrcymounsliit KOHMPOIb NO PE3YILIMAMAM CEMECMPAM NO OUCYUNTUHE NPOXOOUM 8
Gopme nucoMenHo20 IK3aMeHa (8KUaem 8 cebsi omeem Ha meopemudecKue 60npocyl u
peuierue 3a0a4) 1bo 8 couemaHuu paziuiHbix Gopm (KOMNbIOMePHO20 MeCmupo8ansl,
peuieHust 3a0a4 u np.)

* YcTHBIN onpoc (IT03BOJISIET OLICHUTh 3HAHUS U KPYTro30p CTYIEHTA, YMEHHE
JIOTUYECKU ITIOCTPOUTH OTBET, BIAJCHUE MOHOJIOTUYECKOU PEYBIO U UHBIC
KOMMYHUKATHBHbBIE HABBIKH, 00J1a1a€T OOJIBIIMMU BO3MOKHOCTIMHU
BOCIIMTATEJILHOI'O BO3IEUCTBUS IIPENOJABATENs).

* [IucbMeHHBbIe padoThI (3KOHOMUS BPEMEHU MTPENOAaBATENS; BO3MOKHOCTh
MOCTaBUTh BCEX CTYACHTOB B OJIMHAKOBBIC YCIOBHUS, 00bEKTUBHO OLIEHUTH OTBETHI
IIPU OTCYTCTBHH MOMOIIH MPENoAaBaTesi, IPOBEPUTH 00OCHOBAHHOCTH OIEHKH;
CyOBEKTUBHOCTH TIPH OLIEHKE TIOJITOTOBKHU CTYJICHTA).

= KoHTpPOJIBb ¢ IOMOLIBI0O TEXHHYECKUX CPeACTB U HHPOPMALMOHHBIX CUCTEM
(omepaTtuBHOE MOTyYeHNE 0OBEKTHBHOM HHGOPMAIIK 00 YCBOSCHUU CTYJEHTAMU
KOHTPOJUPYEMOT0 MaTepHraa, BO3SMOKHOCTh JACTAILHO U TIEPCOHUDUITUPOBAHO
MPEICTaBUTH 3Ty MHPOPMAIIHMIO TIPEToaBaTeto, GOPMUPOBAHUS  HAKOTUICHUS
MHTETpaIbHBIX (PEUTUHIOBBIX) OLIEHOK TIOCTUKEHUM CTYJIEHTOB IO BCEM MOAYJISIM
JTUCITUTUTMHBI, TPUBUTHE MPAKTHUYECKUX YMEHHUI U HaBBIKOB PA0OTHI C
WH(OPMAITMOHHBIMU PECYpPCaM U CPEJICTBAMH, BO3MOKHOCTh CAMOKOHTPOJISI
MOTHUBAIIMU CTYJIEHTOB B MIPOILIECCE CAMOCTOSATENbHON PadOoThl);

= JlesioBBIE U poJieBbie UTPbI (C TIETbI0 GOPMHUPOBAHUS U PA3BUTHSI
mpo(eccoHaTbHBIX HABBIKOB)

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

Yoenvnviit 6ec 3anamuil, npoeodumvix ¢ unmepakmugHvix popmax, cocmasisem
npumepno 40% ayoumopnuix 3anamuil.



3aHATHA JeKUUOHHOI0 THIIA cocmasasaiom oxkono 30% ayoumopmuvix 3aHAMU.
5.1.Kpumepuu ¢hopmuposanusn oyenox

Kpumepuu d)ODMMDOGClHM}Z OUEHOK (OLteHMGaHMﬂ) YCMHO20 onpoca

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

oOydJaroierocss MO JUCIUIUIMHE

«YmpaBieHue puckamMu (PUHAHCOBBIX AKTHBOBY.

Pa3BépHyTHIII OTBET CTyAE€HTa OJDKEH TMPEJICTaBISITh CO00M CBSI3HOE, JIOTHYECKHU

IIOCJICA0OBATCIBHOC COO6H_I€HI/IC Ha 3aJaHHYI0 TEMY, IMOKAa3bIBaTb €ro YMCHHUC IMPHUMCHSATH

OIIPCACIICHUA.

B pezynemame ycmmnozo onpoca 3uanus, 00y4anouiezoci OUEHUGAIOMCA NO
creoyrnouwieil wkane:

3 banna, CTaBUTCSA, €CIIU 00YUYAIOIIHICS

)

2)

3)

ITOJTHO H3J1aract I/ISY‘IGHHLIﬁ Martcpuall, Ia€r IMPaBUJIBHOC OIMPCACICHHOC
SKOHOMMWYCCKHUX HOHSITHfI;

06Hapy>1<1/IBaeT IIOHUMAaHHC MaTCpHrajia, MOXKCT 000CHOBAaTh CBOHU CYXKIACHUA,
IMPUMCHHUTL 3HAHUSA HA IIPAKTHUKE, ITPUBCCTU HCO6XO]II/IMI)IC MMPUMCECPLI HE TOJIBKO
I10 y‘-I€6HI/IKy, HO N CaMOCTOATCIIBHO COCTAaBJICHHBIC,

H3JIaracTt MaTcpuail IoCjaCa0BaATCIIbHO U ITPABUJIIBHO C TOYKHU 3PCHHUA HOPM
JIMTCPATYPHOTO A3bIKA.

2 fanna, CTaBUTCS, €CIIM 00yYaIOUTUICS JAET OTBET, YIOBIETBOPSIONINI TEM Ke
TpeOOBaHUAM, YTO U JyIs O6amia «1», Ho momyckaeT 1-2 omuOKU, KOTOPHIE caM XKe

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

n3jaaracmMoro.

1 6ann, ctaButcs, eciny o0yJaromuiics 0OHaApyKUBAET 3HAHUE U IOHUMAHUE

OCHOBHBIX TTOJIOKCHUN JaHHOM TEMBI, HO:

)
2)

3)

u3JlaraeT MaTeprajl HEIOIHO M JIONYCKAeT HETOYHOCTH B OTPE/ICIICHUN
TIOHSTHIA;

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

u3JIaraeT MaTeprajl HeImoCae0BATEILHO U JOMYCKAET OMIMOKHY B SI3BIKOBOM
0OPMIICHUH U3JIaraeMoro.

0 6annos, craButcs, eciiv 00yJarOMIHiiCs OOHAPY)KMBAET HE3HAHUE OOJIBIICH YacTh

COOTBETCTBYIOIIETO pa3/ieia N3y4aeMoro Marepuana, T0mycKaeT ONTMOKY B
dbopMynHpoBKe.

bannet «3», «2», «1» MOTYT CTaBUTBCSI HE TOJBKO 32 €IMHOBPEMEHHBIN OTBET, HO U

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

MMPOTAKCHUHA 3aHATHUA



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

«omauynoy (3 Oamna) - oOydaroIMiics Mokazand IIyOOKHE 3HAaHUS MaTepuaia Io
MOCTaBJICHHBIM BOIPOCaM, TPaMOTHO, JIOTUYHO €r0o H3Jaraer, CTPYKTypupoBal H Je-
TaNMM3UpOBa WHGPOpPMAIMI0, HW30eras IMPOCTOTO IOBTOPEHUS WHGOPMAIMA W3 TEKCTa,
uHpoOpManMs Tpea-cTaBieHa B  mepepabotanHoM Buiae. CBOOOJHO  HUCTONB3YET
HE00X0uMbIC (DOPMYITBI TIPH PEIICHUH 3a7a9;

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

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

«Heyooenemeopumensvno» (MeHee 1 O6amoB) — oOydarOIIUNCS JOMYCKaeT IpyOble
OIIMOKY B OTBETE Ha MOCTABJICHHBIE BOIIPOCHI U MPH PEIICHUN 33124

Kpumepuu ouyenxu evinoinenus 1a00pamopHsIx paoom:

«omauyHoy (4 Gaina) CTaBUTCS, €CIU BHITIOJHEHBI BCE TPEOOBAHMS K HATMCAHUIO U
3ammuTe pedepara: oOo3HaueHa mpobiieMa M OOOCHOBaHA €€ aKTyaJIbHOCTh, CJCJIaH
KpaTKUW aHaIN3 Pa3IMYHBIX TOYEK 3PEHHUS] Ha pacCMAaTpUBAEMYIO MPOOJIEMY U JIOTHYHO
U3IIO)KEHa COOCTBEHHas TMO3WIMs, C()OpMyIUpOBaHBI BBIBOABI, TeMa PACKpHITA
MOJIHOCTBIO, BBIIEpXKaH O00BEM, COOIOZEHBI TpeOOBaHWSA K BHEIMIHEMY O(OpMIICHHIO,
JaHbl TPABWIBHBIE OTBETHI HA JOIMOJHHUTENIbHbIE BOMPOCH. OOyJaroniuiicss MmposBUI
WHUIIMATUBY, TBOPYECKUN TMOAXOJ, CIOCOOHOCTh K BBIMIOJIHEHHUIO CIIOXKHBIX 3aJIaHU,
OpraHu3anudoHHbie  crmocoOHOocTH.  OTMewaeTcss  CHMOCOOHOCTH K IyOJMYHOMN
KOMMyHUKanuu. JlokyMmMeHTanusi mnpeacTaBieHa B cpok. [lomHocTeio odopmiieHa B
COOTBETCTBHUHU C TPeOOBAHUSIMU

«xopowoy (36anna) — BHIOJTHEHBI OCHOBHBIE TPEOOBAaHMS K pedepaTy U ero 3amuTe
BBITIOJIHEHBI, HO TIPU 3TOM JIONYIIEHbl HEJOYETHL. B 4acTHOCTH, UMEIOTCSI HETOUHOCTU B
M3JI0KEHUU MaTepHala; OTCYTCTBYET JIOTHYECKAs MOCJIEeI0BATENIbHOCTh B CYXKIACHUAX; HE
BbIZIEp)KaH 00BEM pedepara; UMEIOTCS YNylIeHUs: B 0()OPMIICHUU; HA JOMOJHUTEIIbHBIC
BOIIPOCHI MPHU 3aIIUTE JaHbl HEMOJIHbIE OTBETHl. O0yUaronuiics 10CTaTOYHO MOJHO, HO 0e3
WHULIMATUBBI U TBOPUYECKUX HAXOJOK BBIMOJHWI BO3JIOKEHHBIE Ha HEro 3ajJlayu.



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

«yooenemeopumenvHoy (2 Oalna) — HUMEIOTCS CYLIECTBEHHBIE OTCTYIUIEHHSI OT
TpeOoBaHuil K pedepupoBaHuio. B dYacTHOCTH, Tema OCBEIIEHA JIMIIb YacTHYHO;
JOMyIIeHbl (haKTUYeCKUe OIMOKKM B COAEpKaHUM pedepaTa WIM NpU OTBETE Ha
JOTIOJIHUTENIBHBIE BOMPOCHI; BO BPEMsI 3aIllUTBl OTCYTCTBYET BBHIBOA. OOydarommiics
BBITIOTHIIT OOJBIIYIO YacTh BO3JIOKEHHOW Ha Hero paboTel. J[omylieHbI CyliecTBEHHBIC
orctyrieHus. JIokyMeHTanusi cliaHa CcO 3HAYUTENbHBIM oOmo3jaHueM (0oJiee HEIesn).
OTCyTCTBYIOT OT/JENbHBIE (DPATrMEHTHI.

«HeyoosremeopumenvHoy (MeHee 2 OaioB) — Tema pedepaTa HE pacKphITa,
OoOHapyXHBaeTCs CyIECTBEHHOE HETIOHUMaHue mpobaembl. OOydaromuiicss He BBITIOTHIII
CBOM 3aJa4d WJIW BBIIIOJIHWI JIMIIb OTHCIbHBIE HECYIICCTBCHHBIE TIOPYUYCHHS.
JIoKymMeHTauus He cl1aHa.

Ouyenounvie mamepuanvl 0as pyoeHcHO20 KOHmMpoasa. Pybedichviii KOHMPOIb
OCYIIECTBIISIETCS TI0 OOJIee UM MEHEE CaMOCTOSTENIbHBIM pa3jieiaM — Y4eOHbIM MOJYJISAM
Kypca ¥ TPOBOAUTCS 1O OKOHYAHMM M3YyYEeHHUS MaTepuajga MOIyJs B 3apaHee
yCTaHOBJIEHHOE BpeMsl. PyOeHbIN KOHTPOJIb TPOBOIUTCS C LEbIO OMPEEICHNUs KaueCcTBa
YCBOCHHUS MaTepuaja ydeOHOro MoAyJss B liejJoM. B TeueHue cemecTpa MpOBOIUTCS mpu
MaKux KOHMpOoabHbIX MEPONPUANUA NO 2PAPUKY .

B kauectBe (opM pyOexKHOro KOHTPOJISI MOXKHO HCIIOIB30BaTh TECTHPOBAHHE
(MMChMEHHOE WM KOMITBIOTEPHOE), MPOBEICHNE KOJJIOKBIYMa WJIM KOHTPOJIBHBIX PadoT.
BrimonHsieMble paObOTHl JTOJDKHBI XpaHUThCSA Ha Kadeape TEYeHUH Y4eOHOro roja U IIo
TpeOOBAaHUIO TPENOCTABIATHCS B YIpaBlIeHHE KOHTpOJs KauecTBa. Ha pyOexHbie
KOHTPOJILHBIE MEPOIIPHUATHS PEKOMEHIYETCSI BBIHOCUTH BECh MTPOTrPaMMHBINA MaTepHal (Bce
paszfenbl) 1o TUCITUTUIAHE.

Kpumepuu @opmuposanus oueHoOK no KOHMPOIbHLIM MOYKAM (KOHMPOJIbHbIE
paodombol; KOJL10KeUyM)

(7 GamoB) - craBUTCA 3a padOTy, BBINOJHEHHYIO IOJTHOCTbIO 0€3 OLIMOOK U
HEJOYETOB; OOYYAlOUIUICS JIEMOHCTPUPYET 3HAHHE TEOPETUYECKOr0 W MPAKTHYECKOIrO
MaTtepualia o TeMe npaktudeckoit padotsl, pemero 100% 3anay;

(5 Gamna) — craBuTCs 3a pabOTY, BBHIIOJIHEHHYIO MOJHOCTBIO, HO MPU HAJTMYUK B HEM
He Ooyiee OmHOM HerpyOol OMMOKM W OJHOrO Heaouyera, He Oojiee TpeX HEI0YETOB.
OOyyvaromuiicss TEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M MPAKTUYECKOrO Marepuayia 1o
TEME MPAKTUIECKON paboThI, TOMYyCKass HE3HAYUTEIHHBIC HETOYHOCTH TPU PEIICHUN 3a7ad,



pemeno 70% 3anay;

(3 6amna) — craBuTCA 3a paboTy, eciiv OakaaaBp MPaBWILHO BBIOJIHUI HE MeHee 2/3
BCEU pabOThI WK TIOMYCTUI HEe O0Jiee 0OHOU rpy0oit OMMOKHM 1 IBYX HEJIO0UYETOB, HE Ooee
OJIHOM TpyOoil U onHON HerpyOoil ommOKu, He Oojee TpeX HErpyObIX OMIMOOK, OJHOU
HerpyOoi. OOydJaroluiicst 3aTpyIHsIeTCs C MPABWJIBHON OILICHKOM MPEJIOKEHHOW 3a/1aud,
JTAET HEMOJIHBIA OTBET, pemeHo 55% 3amaq

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

Kpumepuu ¢popmuposanus oyenox no mecmoewvim 3a0aHuam:

(3 Ganmna) — monydarT OOydaroniuecs C MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIE BOIPOCHL. BrinmosmHeHo 100 % npeasioxkeHHbIX TECTOBBIX BOIPOCOB;

(26anmma) — monydarT oOydwaromuecss ¢ MPaBUIIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOMPOChl — 80 —99 % oT ob11iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

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

(0 Gamn) — momyyaroT oOydyarommuecs MPAaBWILHBIM KOJHWYECTBOM OTBETOB Ha
TECTOBBIE BOMIPOCH! — MeHee 40-59 % ot 061iero o6bemMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

Ouenounvle  mamepuanpl 011  NPOMENCYMOUHOU  ammecmayuu.  Llenvio
NPOMEIHCYMOUHBIX ammecmayuil 10 NTHUCHUIUIMHE SBISETCS OIlEHKAa KadyecTBa OCBOCHUS
JTUCITUTUTHHBI 00YyJaIONUMUCH.

[IpoMeskyTouHas aTrecTanus mpeaHa3HaYeHa Jisi 0ObEKTUBHOTO TOATBEPKIACHUS U

OIICHUBAaHMUS JOCTHTHYTBIX PE3YyJIbTAaTOB OOYUYEHHs TIIOCIE 3aBEPIICHUS H3YUCHUS
TuCIUIUIAHBL. OCYIIECTBISIETCS B KOHIIE CEMECTpa W MPEJCTaBIIICT COOOW HTOTOBYIO
OLICHKY 3HAHUU MO AUCIUILINHE B BUIE MPOBEICHUS YK3aMEHa.

[TpoMesxkyTouHas aTTeCTaIvs MOXKET MPOBOJAUTHCS B YCTHOW, MUCBMEHHOU dopme, U
B (hopme TectupoBanusa. Ha mpoMexyTouHyto aTTecTanuio otBoautcs n0 30 6amios.

Kpumepuu gpopmuposanun ouenox no npomercymouHnoii ammecmauuu:

«omauyno» (23 OamiaoB) — MOAy4arOT OOydYaronIuecs, KOTOpble CBOOOIHO



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

«xopowoy (17 6amioB) — moy4aroT 00y4aroIuecs, KOTOPble OTHOCUTEIBHO MOJTHO
OPUEHTHUPYIOTCS B MaTepuaie, OTBeYaloT 0e3 3aTpyIHEHUH, TOMYCKAIOT HE3HAYUTEITHHOE
KOJMYECTBO OmMOoK. OOydaronuiics CrnocoOeH K BBIMOJHEHUIO CIOXHBIX 3aJlaHui.
PaGora BhIMONTHEHAa MOTHOCTHIO, HO HMMEIOTCS HE Ooyiee OAHON HErpy0oil OmuOKu u
OJTHOTO HeJloueTa, He Oosiee Tpex Hemo4eToB. JlomycKaroTcsl He3HAUUTEIbHbIE HETOYHOCTH
Ipu peuieHnu 3aaad, pemeno 70% 3anay;

«yoosenemeopumenvuo» (12 0aninoB) — moaydaroT oOydaromuecs, y KOTOPBIX
HEIOCTaTOYHO BBICOK yYPOBEHb BJIAJICHUS MaTepualoM. B mpoliecce oTBeTa Ha SK3aMeHe
JOITyCKAIOTCSl OMIMOKM W 3aTpyIHEHUS TpU H3JI0KeHHH Mmarepuana. OOyuaromuiics
PaBUJILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WM JOMYCTUI HE Oosiee OHOM rpyOoit
omuOKU U JBYX HEIOYETOB, HE OoJjiee OMHON Tpy0oOil W OaHON HerpyOoW OIIMOKHU, HE
Oonee Tpex HerpyObIXx OmMOOK, OAHOW HerpyOoil. OOyuaromuiicss 3aTpyJIHSETCS C
NPaBUILHOW OIICHKOW MPEJIOKEHHON 3a/1aud, JaeT HEIMOJIHBIA OTBET, pemeHo 55% 3amay;

«Heyoosemeopumenvhoy (MeHee 12 0amioB) — TMOdydarT oOydaromuecs,
KOTOpBIE€ JIOMYCKAIOT 3HAYUTEIbHBIE OMUOKH. OOydJaronuiics UMeeT JIMIIb HadyalbHYI0
CTeNleHb OpUEHTAlMu B Matepuane. B pabore uyucio omubOOK W HEJOYETOB MPEBBICHIIO
HOpPMY IS OLIEHKH 3 WUJIU MPABUJIBHO BHITIOIHEHO MeHee 2/3 Bcel paboTel. OOyuaromuiics
Ja€T HEBEPHYIO OLIEHKY CUTyaluu, pemeHo menee 50% 3anau.

Heﬂblo RPOMEIHCYMOUHBIX ammecmauuﬂ 10 AU CHUINIIMHC ABJISICTCA OLICHKA
KadycCTBa OCBOCHUNA JUCIHUITIINHBI O6y‘-IaIOHII/IMI/ICH.

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

Ouenka «omauunon— om 91 0o 100 6ann06 — TeopeTHUIECKOE COAEPIKAHNE Kypca
OCBOCHO TIOJTHOCTHIO, O3 MPo0OeIoB, HEOOXOIUMbIE TTPAKTUIECKHE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepraioM chOpMHUPOBaHEI. Bce mpemycMoTpeHHbIE MPOTpaMMOl 00ydeHuUs
y4eOHbIC 3aJ]aHuUs BBITIOJHEHBI, KAYECTBO WX BBITIOJTHEHUS OIICHEHO YUCIIOM 0alioB,
OJIM3KMM K MakcuManbHOMY. Ha sK3ameHe CTyNeHT JeMOHCTPUPYET MIyOOKUE 3HAHUS
MPETYCMOTPEHHOTO MTPOTPaMMO MaTeprala, yMeeT YETKO, JAKOHUYHO U JIOTUYECKU
MOCJICIOBATEIFHO OTBEYATh HA MIOCTABIEHHBIE BOTIPOCHI.



Ouenka «xopouwio» — om 81 00 90 6annoe — TEOPETUYECKOE COJIEPKAHUE Kypca
OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKA PA00ThI CPOPMUPOBAHBI, BHITOTHEHHBIE
yueOHbIe 3aJjaHusl coliepKaT HE3HAUMTeNIbHbIE olnOKU. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOIO (ITPOrPaMMHOT0) MaTepuaia, yMeeT 4YeTKO,
IpaMOTHO, 0€3 CYIIECTBEHHBIX HETOUHOCTEN OTBEUATh HA MTOCTABICHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6aniee — TeopeTUUECKOE
COJIEp’)KaHME Kypca OCBOGHO HE TIOJIHOCThIO, HEOOXOJUMbIC NPAKTUUECKUE HABBIKU
paboThl cPOPMHUPOBAHBI YACTUYHO, BBITIOJTHEHHbIE Y4YeOHBIC 3aJJaHUS COJIEpIKAT I'PyObIe
omnbku. Ha sk3ameHe CTyAeHT JAEMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOI'O MaTrepuaa,
OTBETHI cojiepkar HETOYHOCTH, cnabo apryMEHTHUPOBaHBI, HapylieHa
NOCJIEIOBATENIbHOCTD U3JIOKEHHS MaTepuana

Ouenka «neyoosnemeopumenvhoy — om 36 0o 60 6annoe — TEOPETUUECKOE
COJIEp’)KaHMe Kypca HE OCBOCHO, HEOOXOJMMBbIC NPAKTUYECKHE HAaBBIKU pabOThl HE
chopMUpOBaHbI, BBITIOJHEHHbIE YueOHbIE 3aJaHUs CcoJaep)KaT TrpyOble ONIMOKH,
JIOTIOTHUTENIbHAsE CaMOCTOsTeNIbHAasg paboTa HaJl MaTepualioM Kypca He MpHUBEAET K
CYILIECTBEHHOMY TIOBBIIMICHUIO KadyeCcTBA BBHITIOJIHECHUSI y4eOHBIX 3ajaHuil. Ha sk3amene
CTYJEHT JIEMOHCTPUPYET HE3HaHUE 3HAYHUTEIbHON YacTH MPOTPAMMHOIO MaTepHaia,
CYLIECTBEHHbIE OMIMOKM B OTBETAaX HA BONPOCH, HEYMEHHE OpPUEHTUPOBATHCA B
MaTepuale, He3HaHUE OCHOBHBIX MOHITUI AUCITUTUIUHBI.

TakuM 00pa3oM, BBINIOJHEHUE THUIIOBBIX 3aJaHUM, MPEICTaBICHHBIX B pasiaeie 5
«O1eHOYHBIC MaTepHaibl JJI1 TEKYIIero W PyOeKHOro KOHTPOJISA YCIEBaeMOCTH U
MIPOMEKYTOYHON aTTEeCTalluMN» MO3BOJINT 00ECIEYUTh CIHOCOOHOCTh KPUTHYECKHU
OIICHUBATh TpeJaJiaraéMble BapHaHTBI YIIPABICHUECKUX PEIICHUH W pa3padaThiBaTh H
000CHOBBIBaTh TMPEUIOKCHHUS 110 HMX COBEPIICHCTBOBAHHIO C YYE€TOM KpPUTEpPHCB
COITMATbHO-KOHOMUYCCKOW 3(PGEKTUBHOCTH, PHUCKOB W BO3MOXKHBIX COITMAJIBHO-
SKOHOMHYECKHUX TIOCIICICTBUI 1 HAIIPaBJICHO Ha (POPMHUPOBAHKE KOMITCTCHITUH.

5.2.0uenounvie mamepuanvt no OUCyuUnIUHE

MOAYJIb 1. XUMHUYECKOE PABHOBECHE B TI'OMOI'EHHBIX CHCTEMAX

(xouTpompymbie komnerenunu OIIK-1,2,3,4,6)
KoMmmiiekcHast mesib paszaesia

H3y‘ICHI/Ie OCHOBOTIIOJIAraroImurX TCOPETHUICCKUX OCHOB KAYCCTBCHHOT'O U KOJINMYCCTBCHHOT'O
XUMHWYCCKOI'O aHaJIn3a. any6ﬂeHHe 3HAaHUI 0 XUMHUYECKOM paBHOBCCHUU U HpHOGpeTeHI/Ie HaBBIKOB
pacucTa coCTaBa paBHOBECHBIX MHOTOKOMIIOHCHTHBIX CUCTCM. I/I3yqu1/Ie AHATIUTUYCCKUX XUMHNYCCKUX
METOA0B Ka4€CTBCHHOI'O aHaJIM3a. O6y‘-ICHI/IC NECPBUYHBIM HABBIKAM aHAJIMTUYCCKOI'O SKCIICPUMCEHTA.



1 AmnaguTHyecKkass XHMHA Kak HayYHasd JOUCHUIIJIHHA. XuMHYEeCKOe paBHOBECHUE

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

3amaun aHANUTUYECKON XuMuU. TpeOoBaHUS, TPEABSIBISIEMble K AHATUTUYECKUM PEaKIUsIM M
peareHTaM. XapaKTEpUCTUKU AHAIATUYECKUX peaknuil. YyBCTBUTEIBHOCTb: OTKPBIBAEMBI MHUHHMYM,
MUHUMaJbHAas ~KOHIEHTpaumusi, TmpenenbHoe pa3daBneHue. CrenuuuHOCTh, HU30MPATEIBHOCTS.
Cucrematndeckuii W JApOOHBIM METOJbI aHalu3a KaTHUOHOB. [loHATHE O TPYNIIOBOM peareHre.

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

3aKkoH JIEHCTBYIOIIMX MacC — OCHOBAa OINMCaHUS XUMHUYECKMX paBHOBecuil. KoHcTanTa
XMMHUYECKOTO paBHOBecusa. KoHCTaHThI 00pa3oBaHHMsS W HMOHHU3ALMK, OOIMIME U CTyIEHYaThle,
TEPMOJMHAMUYECKNE U KOHIIEHTpalMOHHbIE. [oBeeHE IIEKTPOIINTOB U HEIJIEKTPOJINUTOB B PACTBOPAX.
Teopus [lebas — Xrokkens. AKTUBHOCTh U KO3 (UIIMEHT aKTUBHOCTH. CBsI3b TEPMOJUHAMHYECKON U
KOHLIEHTPALIMOHHBIX KOHCTAaHT XMMHYECKOro paBHOBecus. OmnucaHHue CIOXKHBIX paBHOBecuil. OOmas u

PaBHOBCCHAsA KOHLICHTPALUU. YcaoBHBIE KOHCTAHTEL.

Bomnpocsl, n3yyaemble caMOCTOSATEIbHO (KOHTPoIupymMble komnerenuun OIIK-1,2,3,4,6)

o Hcrtopus pa3BUTHS U COBpEMEHHOE COCTOsIHME. THIbI peakiuii, W3ydaeMbIX B KadeCTBEHHOM
ananuze. CriocoObl MOBBIIEHUS YyBCTBUTEIILHOCTH U N30UPATEIbHOCTH aHAIUTUYECKUX PEAKIIHIA.

o W3ydeHne KUCIOTHO-OCHOBHOM U aMmMua4HO-(hocdaTHO Ki1accuuKauii KaTHOHOB.

. [lonsite »snekTponutuyeckoi auccoruanuu. CuibHble W cinadble  AekTponuThl. CreneHb
AIIEKTPOJIUTUYECKON TUCCOLUAIINU.

Bonpocs! 1151 camonpoBepkn (KOHTpoJmpymble komnerenuun OIIK-1,2,3,4,6)

. KakoBbI OCHOBHBIE 3a/1a4l KAUECTBEHHOTO M KOJUYECTBEHHOIO aHaiuu3a’?

o Uro Takoe aHAIUTUYECKUE peareHThl U KaKOBbl TPEOOBAHUS, IPEABSIBISIEMbIE K HUM?
. UYro Takoe aHAIUTUYECKas peakUs U KaKoBbl TpeOOBaHMS, MPEAbSIBIsIEMbIE K HEll?

. YTo Takoe YyBCTBUTEIBHOCTb AHAJIMTUYECKON PEAKIIUU?

. B 4yem otnmuue crienuduueckoil peakiuu oT U30UpaTebHOM?

. Yro Takoe rpynmnoBoi peareHT?

. Yro Takoe IpOoOHBIN U CHCTEMAaTUYECKUN METObI aHAIN3a?

J Kakue knaccupukany KaTHOHOB CYILIECTBYIOT?

o UTto Takoe XuMUUYeCKoe paBHOBecue?



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

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

J Uro Takoe cTeneHb AUCCOLMALMU NIEKTPOIUTa?

. UTo Takoe CUIJIbHBIE U CJIa0bIE SJIEKTPOIUTHI?

. Cdhopmymupyiite 3aK0H IEHCTBYIOMUX Macc. YTo Takoe KOHCTAaHTa PAaBHOBECHS?

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

e  Kak MOXHO MPUMEHHUTH 3aKOH JACHCTBYIOUIMX MAacC K PacTBOpaM ciIa0bIX KHCIOT M OCHOBAHHIA?

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

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

[TonsiTe kucIOTHI, ocHOBaHUS U amdonuTta. Teopuss AppeHuyca M MPOTOJUTUYECKAsT TEOpus
bpencrena-Jloypu. JlocromHcTBa u HenocTtarku. [IpoTosnnTrueckne paBHOBECUS B BOJHBIX PACTBOPAX.
CMelieHne KUCIOTHO-OCHOBHOTO paBHOBecHsl. PaBHOBecHe B BOJHBIX pacTBOpax KUCIOT. Cuila KUCIOTHI.
KoHCTaHTBI KHUCIIOTHOCTH, CTENEHb JUCCOLIMALIUH.

Berancnenne pH pacTBOpOB CHIIBHBIX M CJIA0BIX OJHOOCHOBHBIX KHUCIOT. [IpoTonmuTHyeckue
paBHOBeCHsI B BOAHBIX pacTBopax amdomnmtoB. Beruncienne pH pacTBopoB aM(oIuTOB (KUCIBIE COJIH,
aAMHHOKHUCIIOTHI). [IpoTOoNMTHYECKHE paBHOBECHS B BOJHBIX pPacTBOpax CMECEH KHCIOT W CMecel
ocHOBaHU# (cuipHOE+cnaboe). Mcnonp3oBanne 6amaHCOBBIX ypaBHEHUM s pacueta pH. 'maponus kak
YaCTHBIN CITy4daid MPOTOIUTHYECKOTO PABHOBECHSL.

5. bydepHsie pacTBOpel B aHaTUTHYECKOW XuMuH. MexanusMm JeictBus. Pacuer pH n
npuroToBieHue OypepHbIX pacTBOpoB. bydepHas eMKOCTb.

Bomnpocsl, n3yyaemble caMOCTOSITETIbHO (KOHTpoIupymMble komnerenuun OIIK-1,2,3,4,6)

PaBHOBecue B BOJHBIX pacTBOpax ocHoBanmnii. Cuila ocHoBanuii. KoHcTaHTHI OCHOBHOCTH,
CTEIEHb Aucconranuu. Beruncienue pH pacTBOPOB CUJIBHBIX U caa0bIX OJHOOCHOBHBIX OCHOBaHHH.

[IpoTtonutuyeckue paBHOBECHS B BOJHBIX PACTBOPAX MHOTOOCHOBHBIX KHCIOT M OCHOBaHUIL.
CrniocoOs1 Berurcnenus pH.

3aKoH JEMCTBYIOUIMX Macc U sIBJIEHHE ruaposnsa cojieil. Pacuér 3Hauennit pH pactBopoB coseid,
00pa30BaHHBIX C1a00W KUCIOTOW M CHIIBHBIM OCHOBAaHHEM, CIa0bIM OCHOBAaHMEM U CHJIBHOM KHCIIOTOM.
KoHcranTta u crenenp rugponusa. CMenieHre paBHOBecUs INpH THaposu3e. PakTopsl, BIMAIOIIKAE Ha
CTENEHb IUAPOIN3a. Y CUICHHUE U NTOJaBIeHUE Tuapon3a. Poiabs runpoinsa B aHanuse.

Bomnpocel 11 caMonpoBepKH:

KaxoBbI cOBpeMEHHBIE MTPEICTABIEHHS O KUCIOTHO-OCHOBHBIX PABHOBECHSX?
UYT0 Takoe KUCJI0Ta U OCHOBAHMUE.

YeM OTIMYarOTCs CHUIIbHBIE JIEKTPOJIUTHI OT CIa0bIX?

Yro Takoe pH pactBopa?



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

Uro Takoe OydepHbie pacTBOpbI? KakoBEI MX CBOMCTBA U MEXaHU3M JICHCTBUS?

[TpuBeauTe MpUMEPBI UCIIOJIL30BaHUS Oy(DEepHBIX PaCTBOPOB.

Kak paccunrats pH aneratHoro Oydeproro pactsopa?

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

Kak npoussectu pacuer pH pactBopa runponusymomeincs coinu?

Kakue ¢paxTopsl BIUAIOT HA CTENICHb THIPOJIN3a?

Kak MOXHO yCUIIUTh WM NIOJIaBUTh THAPOJIU3?

KakoBa posb ruzposnmnsa B ananuze?

3. KomniekcHble coeuHeHus1 (KOHTpoaupymbie komnerenuuun OIIK-1,2,3,4,6)

Bonpocsl, n3yuyaembie Ha JiekuuH (KoHTpoJupyMmbie komnerenuun OIIK-1,2,3,4,6)

KommnekcHple coenuHeHUss B aHaTUTH4ecKoM xumuu. Kommiekchl ¢ HeopraHMYecKUMU
nuranjgamMu. PaBHOBecust B pacTBOpax KOMIUIEKCHBIX coenuHeHui. CTyneH4yarbie U OOIIMe KOHCTaHTHI,
KOHCTaHThl YCTOMYMBOCTH U HECTOMKOCTU. TepMOoAMHAMHYECKAs U yCIOBHAas KOHCTAHTa YCTO MYMBOCTH.
3aKOMIUIEKCOBAHHOCTh M CPEIHEIUTaHAHOE YHCIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX
coenquHeHU.  CMelieHne  paBHOBECHS  KOMIUIeKcooOpasoBaHus.  Daktopel  BIUAOINIME  HA
KOMILJIEeKcooOpazoBaHue. Pacuer paBHOBECHBIX KOHILIEHTPALIMi, BIUSHUE KOHIIGHTpAIK Juranjaa. Pacuer
YCIIOBHBIX KOHCTAHT YCTOMYMBOCTH U PABHOBECHBIX KOHIICHTPAIMM C y4ETOM KOHKYPUPYIOIIMX peakiuii
(mpoToHMpOBaHHE JHMraHAa, KOMIUIEKOOOpa3oBaHHWE MOHA LEHTPAJbHOIO aroma, O0Opa3oBaHUE
CMEIIaHHBIX KOMIIJIEKCOB).

Bomnpocsl, n3yyaemble caMOCTOSITEIbHO (KOHTPoIMpyMble komnerenuun OIIK-1,2,3,4,6)

KJ'IaCCI/I(bI/IKaI_[I/IH, COCTaB U OCHOBHBIC XapaKTCPUCTUKU KOMHJ’ICKCOO6p2130BaTCJ'I5{ u JIMragja.

Komriekcrl ¢ OPraHn4cCKUMHU JIUTI'aHIaMU. Opl"aHI/I‘IeCKI/Ie pC€arcHThbl B AHAJIUTHYECKON XMMMHU.
CDYHKI_II/IOHB.JIBHO—aHaJ'II/ITI/I‘IeCKI/Ie U aHAJIUTUKO-aKTHBHBIC T'DYIIIIBI. HpaBI/IJ'IO qyraeBa. Hcnone3oBanue
KOMILJIEKCHBIX COCIUHECHHM C OpraHN4Ye€CKUMHU U HCOPTaHWUYCCKUMHU JIMTAaHAAMU [JId O6H€lpy>KeHI/I$[,
OMpCACIICHUA, PA3ACIICHUA U MACKUPOBAHU .

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

° [TpuMepbl KOMIUIEKCHBIX COSAMHEHUN C Pa3MMYHBIMU JTUTaHJaMHU (HEHTpaIbHBIMU MOJIEKYIIaMU,
AHWOHAMU U T.JI.)

° UeMmy paBHO KOOPIWHAIIMOHHOE YMCIIO W JCHTATHOCTH JIUTAHJA B KOMIUIEKCHBIX COEAMHEHUSIX
noHoB HukelsA(I) c aMMHaKoM ¥ TUMETHIITIIMOKCHMOM

° J171s KakuX KOMITJIEKCOB XapaKTepHa HauOOJIbIIas yCTOMYUBOCTh

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



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

Kakue xumuueckne coeIMHEHNS Ha3bIBAIOT KOMIUIEKCHBIMU ?

[TpuBenuTe mpuMepbl HOHOB-KOMILIEKCOOOpa3oBareseil ¥ JIMraHaoB.

Kak cBs3aHbl MexIy cO00M KOHCTaHTa YCTOWYMBOCTH M KOHCTaHTA HECTOMKOCTH KOMIUIEKCHBIX
COEIMHEHUI?

[IpuBeauTe mpuMepsl UCHOJIB30BAHNS KOMIUIEKCHBIX COEIMHEHUN B aHAIIU3E.

Kakue BeliecTBa Ha3pIBalOT OPraHUYECKUMU peareHTaMu?

[IpuBeauTe mpuMepsl UCHOJIb30BAHNS OPraHUUECKHUX PEAreHTOB B KAYECTBEHHOM aHaJIM3E.
Hanumure CcTpyKTypy KOMILIEKCHOTO COEAMHEHHS HUKENS M JuMeTwirimokcuma. Kakue
JIOHOPHBIE aTOMBI 00Pa3yIOT XENAaTHbIN LIUKI?

. Kakumu cBoiictBamu 061a1ar0T (YHKIIMOHATBEHO-aHATUTHYECKUE TPYIITUPOBKU?

4 XHMHYECKOe PaBHOBECUC B OKHCJIUTECJIBbHO-BOCCTAHOBUTECIbHBIX CucCTeMax

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

Bonpocsl, n3yuaembie Ha JieKIMH (KOHTpoupymble komnerenunu OIIK-1,2,3,4,6)

[ToTeHnman mnoaypeakuuu — Kak XapaKTepUCTHKAa XHMHUYECKON AaKTUBHOCTH pearupyroumx
BemecTB. YpaBHeHue HepHcra. CraHnmapTHBIN, peayibHBIA U (popManbHBIN MOTeHIMANbl. HampasieHue
MPOTEKAHUS ANEKTPOXUMUYECKOMN peaKkiuu.

CriocoObl  pacyeTra CTaHIApTHBIX MOTeHIHanoB. I[lomyyeHue CTaHIAPTHOrO TMOTEHIHAA
COUeTaHUeM JIByX MOJIypeaKlUii U MOJIypeakluu ¢ peakiuel MpOTOHUPOBAHUS, MOTYPEAKINH C peaKuei
KOMILJIEKCOOOpa30BaHUs, TMOJypeakuu C peakuued ocaxzaeHus. lVcnoib30BaHWE CTaHAAPTHBIX
MOTEHIIMAJIOB JJIsl pacyeTa KOHCTAHThI KUCIOTHO-OCHOBHOTO PAaBHOBECHS, POU3BEACHUS PACTBOPUMOCTH
Y KOHCTAHTHI KOMILIEKCOOOPa30BaHHUs.

Bomnpocsl, n3yyaemble caMOCTOSITEIbHO (KOHTpoIupymMble komnerenuun OIIK-1,2,3,4,6)

Hcnonp3oBaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B aHAJUTHUYECKON XUMUH.

OreHka HanpaBJIeHUs U [TyOMHBI IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEILHOM peakIiy 110
KOHCTAHTE XUMHUYECKOTO PABHOBECHSI.
Bonpocs! 1151 camonpoBepku(KOHTpoupyMble komnerennnu OIIK-1,2,3,4,6):

J Kakue GdakTOpsl OKa3blBalOT BIIMSHUE HAa BEIUYMHY PABHOBECHOTO OKHUCIHUTENBHO-
BOCCTaHOBUTEJIBHOIO NIOTEHIIAANA?

Mo3keT 11 paBHOBECHBIH MOTEHLIUAN OBITh CTAaHIAPTHBIM WM (GOPMATIBHBIM?

Mo3keT 71 cTaHAapPTHBIA NOTEHIIMAT ObITh PABHOBECHBIM ?

MoskeT 11 popManbHbIi MOTEHIMAT ObITH PABHOBECHBIM?

Kak MOXHO BBIYMCINTh KOHCTAHTY PAaBHOBECHSI OKUCIUTEIBHO-BOCCTAHOBUTENIBHOM peakiun?
3aBUCUT JM KOHCTaHTa paBHOBECHSI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM pEakUUu OT
KOHLIEHTPALMN y4acTBYIOIIMX B PEAKLIUN BEUIECTB



MOAYJIb 2 XUMHUYECKOE PABHOBECHUE B T'ETEPOI'EHHBIX CHCTEMAX

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

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

OI1K-1,2,3,4,6)

Bonpocsl, n3yuaemble Ha JieKIMH (KOHTpoJupymble komnerenunu OIIK-1,2,3,4,6)

[IpounsBeneHne pacTBOPUMOCTH — KaK Ba)KHEHIIIasi KOHCTAHTA T€TEPOTEHHOTO paBHOBecHs. CBs3b
TEPMOJAMHAMUYECKOTO U YCIIOBHOTO MPOU3BEICHUS] PACTBOPUMOCTH.

PactBopumocTts. BbiBoag (GopMynbl Ui BBIUMCIEHHUS HWOHHOM, MOJIEKYNISIpHOM u oOmei
pactBopuMOCTH. DakTOpbl BIMSAIONIME HA CMEIIEHHWE TETEPOreHHOI0 paBHOBecUs. BuusHue
OJITHOMMEHHOIO HMOHAa HAa PACTBOPUMOCTH MAaJOPACTBOPUMBIX COEAUHEHUN. BinsHME KOHUEHTpanuu
ITIOCTOPOHHEI0 CHJIBHOTO AJIEKTPOJIMTAa HAa PACTBOPUMOCTH MAaJOpPACTBOPUMBIX COEIMHEHUH. BnusHue
KOHKYpUpYIOIIEH peakuuu (KUCIOTHO-OCHOBHOM peakliu, KOMILJIEKCOOOpa30BaHMSI, OKHUCIUTENbHO-
BOCCTaHOBUTEIHHON PEAKIIMH) HAa pACTBOPUMOCTbh MaJIOPACTBOPUMOTO COEAUHEHHUS.

Bomnpocsl, n3yuaembie caMocTosITeIbHO(KOHTpOoupymble komnerenuun OIIK-1,2,3,4,6

[TepeBo 0OAHMX MaIOPACTBOPUMBIX COCAMHEHHH B Jipyrue. PacTBOpMMOCTh — OCHOBa JIPOOHOTO

ocakeHus. Y clioBre 00pa3oBaHus ocaaka. BiusiHuE KoJIMuecTBa OCaaUTeINs Ha MOTHOTY OCaKICHUSI.

Teopernueckrie OCHOBBI Cyab(puIHONW (CEpOBOAOPOAHON) KiaccUpUKAIMKU. TeopeTudecKue
OCHOBBI KHCJIOTHO-OCHOBHOW Kiaccuukanuu (pasgenenuss 4 u 5, 5 u 6 aHAIUTHYECKUX TPYIII).
TeopeTnueckre 0CHOBBI OCaXIEHUS XJIOPUIOB.

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

J Kak mnpomsBeneHne pacTBOPUMOCTH — MajOpPacTBOPUMOIO  COCIMHEHHUS CBA3aHO C  €ro
PacTBOPUMOCTHIO?

KakoBbl yc0BHs BBIIAJCHUS OcaIKa?

Kaxk Ha pacTBOpeHHE 0cajiKa BIHUAIOT CUIbHBIE KUCIIOTHI,

Kaxk Ha pacTBOpeHHE 0ca/ika BIMSAIOT PEAKIIUU OKHCICHUS-BOCCTAaHOBJICHHS?

Kaxk Ha pacTBOpeHHEe 0caiKka BIHSAIOT PEaKIUu KOMILIEKCOOOpa3oBaHus?

Kaxk Ha pacTBOpeHHe 0cajika BIMSET CMEHA PACTBOPHUTEIIS?

Yro Takoe «coseBoit apdexT»?

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

Bonpocsl, n3yyaemsble Ha JeKunu (KOHTpoanpymbie komnerenuun OIIK-1,2,3,4,6)

AOCOJIIOTHOE U OTHOCUTCIBLHOC KOHOCHTPUPOBAHUE, TPYIIIIOBOC U MHAUBUAYAJIIBHOC Pa3aCIICHUC.
KoHncranra m KOB(I)(I)I/ILII/ICHT pacnpeacicHust, CTCICHb H3BJICYCHU, KOB(l)(i)I/II_II/IeHTLI pasaciiICHUAd U



KOHLIEHTPUPOBAHUSI — KOJIMUYECTBEHHBIE XapAKTEPUCTHUKU METOJOB PA3/EICHUS U KOHLEHTPUPOBAHMUSL.
OKCTpakUuMu — KaK METOJ pas3felieHus U KOHLEHTpupoBaHusa. OCHOBHBIE IOHATHS (3KCTpPAreHT,
SKCTPAKIIMOHHBIN PEareHT, Pe3KCTPAKIMA) U KOJIMUYECTBEHHbIE XapaKTEPUCTUKH pa3JiesieHns (KOHCTaHTa
u KOX(QQUIMEHT pacrlpeieieHus, CTeneHb u3BinedeHus). CyIHOCTh NEPHOIMYECKON HKCTPAKIUH.
VYcioBust MpOBeIEHUS IKCTPAKIIMM U THIIBI IKCTPArupyeMbIX COEAMHEHUN.

Xpomatorpadusi — Kak METOJ pa3lelieHuss | KOHIeHTpupoBaHus. Kinaccudukanum
xpomarorpadpudeckux metonoB. OCHOBHBIE XpoMaTorpaduueckue mapamMeTpel (BpeMs u  00BeM
yIepKuBaHus, KOd()(QUIIMEHTHl 3aMeUICHUsI U pacIipeieNieHus], CEIEKTUBHOCTh U XpoMaTorpaduieckoe
paszpemienue). IlnockoctHast xpomaTtorpadus. TpeboBaHUs, TpeAbABIseMble K HOCUTESAM H TOBIKHON
¢aze. Rf — ocHOBHas XapakTepuUCTHKa COPOIIMOHHBIX CBOWCTB CHCTEMBI M IOJBWKHOCTH KaTHOHOB.
CoBpemeHHbIe XpoMaTorpapuueckre MEeTOo Ibl UCCIIeI0BaHUs U aHAIIN3a.

Bomnpocsl, n3yuaemblie caMocTOsSITeIbHO (KOHTpPosiupyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonb3oBaHne METO/MOB pa3/ielieHUs U KOHLEHTPUPOBAHUS B aHAIM3€ pEalbHBIX OOBEKTOB.
Opranuyeckre pacTBOPUTENH, HCIOJNb3yeMble B KauecTBE HSKCTpareHToB. CKOpPOCTh 3KCTpPAKIIHU.
Hcnonb30BaHne SKCTPAKIUK JIIsl pa3JesIeHNs CMECH KaTHOHOB.

Pa3znenenne n oOHapyxeHHE KaTHOHOB C UCIOJIb30BaHHEM OymMakHON xpomaTorpaduu. CrocoOsl
MIPOSIBJIEHUSI XpOMATOTrpauyeCKUX MATEH.

Bonpocs! 1151 camonpoBepku (KoHTpoJMpymble komnerenuuu OIIK-1,2,3,4,6):

° B 4em cymHOCTh METO/1a SKCTPAKIIUM ?

o Jlaiite ompeneneHus TMOHIATHIM KoHCmawma pacnpeodenenus, Kodgguyuenm pacnpeoeneHus
cmenenu u3zenedeHus

. Uto Takoe 3KCTpareHT?

. Kaxkoii mporiecc Ha3bIBalOT PEIKCTPAKLIHEH?

o KakoBbl mpaBuiia Bb100pa sKCcTpareHTa?

J Uewm ompenensieTcss CKOPOCTh IKCTPAKIIUU ?

o UTo JeKUT B OCHOBE KaU€CTBEHHOTO XPOMATOrpapuuecKoro aHanuza?

. Ha yem ocHOBaH KOJIMUECTBEHHBIN XpoMaTorpaduueckuii aHanu3?

o Jjig yero mpeaHa3HAYEHbI MTOJBMXKHBIE M HETIOIBIKHBIE (Pa3bl B XpoMaTorpaduyeckux MeToiax?

5.3. BOIIPOCHI KO/IV/IOKBHYMA Ne 1 (xourposupymble kommnerenuun OIIK-
1,2,3,4,6)
1. 3akon pgelicTByrommx Macc. KOHCTaHTa XMMHUYECKOTO pAaBHOBECHS. AKTUBHOCTb H

KOS(I)(I)I/II_[I/ICHT akTuBHOCTH. CBS3b TepMOﬂHHaMquCKOﬁ u KOHHGHTpaHHOHHOﬁ KOHCTAaHT XUMHNUYCCKOT'O
PaBHOBCCHA.

2. Tunbl KOHCTAaHT XUMHUYECKOTO paBHOBECHS. KoncraaTsl O6pa3OBaHI/IH N MOHHU3alluu, O6H_[I/Ie n
CTYIICHYAaTbIC, TCPMOAUHAMUNYCCKNEC U YCJIOBHBIC.

3. KucmoTHO-OCHOBHOE paBHOBECHC. IlousTue KHUCJIOTBbI, OCHOBAaHHA H aM(pOJ'II/ITa. TCOpI/ISI
AppeHHyca U INPOTOJIMTUYCCKAA TCOPUS BpCHCTeI[a-.HprI/I. I[OCTOI/IHCTBa 1 HEJOCTATKH.



4. KucnotHo-oCHOBHOE paBHOBecue. Poiib pacTBOpUTENss B INPOTOIMTUYECKUX pEaKLUsX,
KJaccu(uKanus pacTBOpUTeneil. AMQUIPOTHBIE PACTBOPUTENU. 3aBUCUMOCTh CHWJIBI KHUCIOT U
OCHOBAHHUH OT CBOMCTB PaCTBOPUTEIIS.

5. Cuna kucioT U ocHOBaHUM. KOHCTaHTHI KMCIOTHOCTM U OCHOBHOCTH, CTEIEHb MOHU3ALMU.
KoncranTta aBTOmpOTOJIM3a PACTBOPUTENS KaK IPOU3BEICHHE KOHCTAaHT KHCIOTHOCTH W OCHOBHOCTH
COTIPSDKEHHOH  KUCIIOTHO-OCHOBHOW mapel. Husenupyromee wu auddepeHuupyromee aelcTBre
pacTBOpPHUTEIS.

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

7. PaBHOBECHE B BOOHBIX paCTBOpax KHCJOT. Cuna xuciaotel. KoHcTaHThI KHUCJIIOTHOCTH, CTCIICHDb
JUCCOIINAIIH. Brruucnenne pH PaCTBOPOB CUJIBHBIX U caa0BIX OJHOOCHOBHBIX KHCJIOT.

8. PaBHOBecue B BOAHBIX pacTBopax ocHoBaHui. Cuyia ocHoBaHHi. KOHCTaHTBI OCHOBHOCTH,
CTeneHb aucconmanuu. Berancnenne pH pacTBOpoB CHIIBHBIX M CJIA0BIX OJJHOOCHOBHBIX OCHOBAHUM.

9. IIpoTonuTHyeckre paBHOBECHS B BOJIHBIX pacTBopax aMdonutoB. Beriuucnenune pH pactBopoB
am(oJIUTOB (Ha MpUMepe KUCIION COJIH).

10. IIpoTosmTHUecKkre paBHOBECHS B BOJHBIX pacTBopax amdonutoB. Beruncnenue pH pactBopos
am(oJIUTOB (Ha MPUMEPE AMHUHOKHUCIIOT).

11. Peakuy ruaponn3a Kak 4acTHBIN CIy4all KHCIIOTHO-OCHOBHOTO paBHOBecHs. Berancnenue pH
BOJHBIX PACTBOPOB I'MJPOJIN3YIOIIUXCA coyel (Ha mpuMepe coJind, 00pa30BaHHON CUIIBHBIM OCHOBAaHUEM
1 c1aboii KUCIIOTOM).

12. Peakiuu rupoJiv3a Kak YaCTHBIN Cllydail KUCJIOTHO-OCHOBHOTO paBHOBecHUsl. Beruucienue pH
BOJIHBIX PAaCTBOPOB THAPOJM3YIOMIMXCS COJICH (Ha MpuMepe CoJik, 00pa30BaHHON CHIIbHOM KHCIOTOW U
c1abbIM OCHOBaHHUEM).

13. Peakmuu KHCJIOTHO-OCHOBHOTO pPAaBHOBECHsS B PACTBOpPE COJIM, OOpa30BaHHOW Ci1aboit
KHCJIOTOM M cJaObIM OCHOBaHHEM (IOBEACHHUE THIPOJIU3YIOIIEHCS colu Kak amdoinuTa). Beruncienue
pH.

14. HpOTOJ’II/ITI/IquKI/IC paBHOBECHA B BOJHBIX paCTBOpax MHOI'OOCHOBHBIX KHCJIOT U OCHOBaHHH.
KoHCcTaHTBI KHCIIOTHOCTH U OCHOBHOCTH, 06H_[I/Ie " CTYIICHYAThIC. CniocoOrnI BEIYHCIIEHNS pH

15. IlpoTonuTHyeckre paBHOBECHS B BOJHBIX PaCTBOpaxX cMecel KMCIOT U OCHOBaHHMN (CHUIIBHOE —
ciaboe). Micnonp3oBanue 0anaHCcOBBIX ypaBHEHUH [t pacuera pH.

16. Bbydepubie pacTBOpbl B aHAIUTHYECKOW xXuUMHUH. Mexanusm pedictBus. Pacuer pH wu
MpUroToBIIeHUE OypepHBIX pacTBOPOB (Ha mpuMepe Kucioil OydepHoit cmecn).

17. bydepHbie pacTBOpbl B aHaIUTHUYECKOW xuMuu. MexaHusMm paeiictBusi. Pacuer pH wu
MpUroToBIeHNE OyPepHBIX pacTBOPOB (Ha MpuMepe IenouHoi OydepHoit cmecn).

18. BydepHbie pacTBOpbI B aHATUTHUECKONW XUMUU. MexanusMm neiictBus. bydepHas emMkocTs.

20. KauecTtBeHHBIE peaklu Ha KaTHOHBI 1-3 rpymnm. CucTteMaTHYecKui aHalIu3 CMECH KaTHOHOB
1-3 rpymi no KUCIOTHO-OCHOBHOM KJIacCU(UKAIIUN

IIpumep U3 no Teme kos1okBuyma Nel (koHTpoupymsbie komnerennuu OIIK-1,2,3,4,6)



1. Paccuuraiite pH BOJHBIX pacTBOpPOB:
a) 1% u 110 % consHoit KUCIOTHL.
2. Paccunraiite pH u cTteneHs quccounanyuy BOJAHBIX PACTBOPOB:
%) 0,1 M u 0,00005 M runpasuna.
3. Hanmmmure KUCIOTHO-OCHOBHYIO PEAKIIMIO U BeuucauTe pH pacTBopos
r) 0,05 M 6ensuauna u 0,05 M xnopuaa 6eH3uuHNS B 0€3BOJHON MypaBbUHOM KUCIIOTE.
4. PaccuntaTh cTeneHs ruzposusa u pH pactBopa:
a) coneprkarero 2,05 r anerara Hatpus B 250 M1 BOJIBIL.
5. Paccuuraiite KoHIeHTpanuio HoHOB H™ B pacTBopax
a) 0,01 M ruapocdocdara HaTpus.
6. Paccumraiite Oydepuyro emxkocts U pH pacTBOpa, moaydeHHOTrO pacTBOpeHueMm 1,5 T rugpokcuia
Hatpus 1 3,0 T xopuga ammMoHus B 250 MIT BOIBI
7. Onumure npurotoBienue 500 mu OydgepHoro pactBopa
M) u3 2,1 M ¢docdopnoii kucnots! u 1,0 M rugpokcuaa kanus ¢ pH=5,5 u n=0,3.
8. Paccuurars coctaB OydepHoil cMecu, ciocoOHOM npu fo0aBineHuu K 1 i1 atoro pactsopa 30 MMoJb
CUJIBHOM KUCOTHI IoanepxkuBaTh pH B npenenax: 9,20+£0,06, ammuaunbiii 0ydep
. K 100 mn. 0,2M pactBopa KoHPO4 no6asuim 50 mu. 0,25M pactBopa KH2POs4. Paccuutars pH
MOJIy4€HHOTO PacTBOpA.

Ne)

10. Paccuuraiite, kak usmenutcsi pH pactBopa 0,05M CH3COOH, ecnu x 111 3TOro pactsopa 100aBuiH
0,5 Mo NaCl.

11. K 20 mx 0, 20 M pacTtBopa rumpokcuaa Hatpus nodasiaeHo 30 ma 0,20 M pactBopa auruapodocdara
Hatpusi. Beranciuts pH OydepHoii cmecn.

12. Beruuciauts pH cMecu coaepxkaieit 0,0002 M rugpokeun kanust u 0,05 M stunnamua

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

14. PaccuuraiiTe peaibHyl0 KOHCTaHTY KHUCJIOTHOCTH a30TUCTOM KuciaoTel B 0,09M pacTBOpe HUTpaTa
HaTpHsl.

BOITPOCHI KOJIVIOKBUYMA Ne 2 (kouTposmmpymble komnerenuuu OI1K-1,2,3,4,6)

1. KomiuiexkcHeie COCIUHCHUA B aHAJINTHYECCKON XUMUH. KJ'IaCCI/I(bI/IKaL[I/IH, COCTaB U OCHOBHBIC

XapPaKTCPUCTUKHU KOMHJ’ICKCOO6pa3OBaTeJ'I${ n Jqurabgjaa. Komimiekcsl ¢ HCOPraHM4YCCKUMMU JIUT'aHIaMU.

2. Kommiekcel ¢ OPraHu4CCKUMHU JIMT'aHAaMH. Opl"aHI/ILIeCKI/IC pC€arcHThbl B aHAJUTHYECKON XMMHMHU.
CDYHKI_[I/IOHB.JIBHO—aHaJ'II/ITI/I‘IeCKI/Ie 1 aHAJIMTUKO-aKTUBHBIC I'PYIIIIBI. HpaBI/IJIO qyraeBa.

3. PaBHOBecus B pacTBOpax KOMILUICKCHBIX COCJUHECHUM. CTYHCH‘{aTBIC u O6H_II/Ie KOHCTAHTHI,
KOHCTAaHTbI yCTOI\/’I"II/IBOCTI/I 1 HECTOHUKOCTH. TepMO,Z[I/IHaMI/ILIeCKaH " YCJIOBHAA KOHCTAHTA YCTOﬁqHBOCTH.

4, PaBHOBecHs B pacTBOpax  KOMINJIICKCHBIX COCIUHEHUH. 3aKOMILIEKCOBAHHOCTD u
CPCAHCIIMTAHAHOEC YHUCJIO — OCHOBHBIC XAPAKTCPUCTUKHU KOMIIJICKCHBIX COE€IUHEHUH. CMeH_[eHI/Ie
PaBHOBCCHA KOMHJ’ICKCOO6pa3OBaHI/I}I.

5. PaBHOBecus B pacTBOpax  KOMIIIICKCHBIX COCIUHEHMH. CDaKTOpBI, BIMAKOIIMUEC Ha
KOMHHCKCOO6pa3OBaHI/IC. Pacuer PaBHOBCCHBIX KOHHCHTpaHHﬁ, BJIMAHUC KOHLCHTPpAUX JIMTaHJA.

6. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeluHeHui. DakTopsl, BIMAIOIIME HaA
KOMIUIeKcooOpa3zoBaHue. Pacdyer yclIOBHBIX KOHCTAHT YCTOMYMBOCTH M PABHOBECHBIX KOHIEHTpAIMU C
Y4ETOM KOHKYPHUPYIOIIEH peakliuy IPOTOHUPOBAHMS JINTAH/IA.



7. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeluHeHui. DakTopsl, BIMAIOIIME HaA
KOMIUIeKcooOpa3oBanue. Pacdyer yCIIOBHBIX KOHCTAHT YCTOMYMBOCTU M PABHOBECHBIX KOHIEHTpAIMU C
y4eTOM KOHKYPUPYIOUIEH peakny KOMILIEKOOOpa30BaHUs HOHA LIEHTPAIBHOTO aToMa.

8. PaBHOBecusi B pacTBOpax KOMIUIGKCHBIX coeAuHEHUN. DakTophl, BIMSIONME HA
KOMILJIEKCOOOpa3oBaHue, PacueT yCIIOBHBIX KOHCTAHT YCTOWYHMBOCTH M PABHOBECHBIX KOHIICHTPAIMH C
y4eTOM 00pa30BaHMs CMEIIAHHBIX KOMITJICKCOB.

9. Mcnonb30BaHNE KOMIUJIEKCHBIX COCTUHEHUN ¢ OPTaHUYECKUMH M HEOPraHWYECKUMHU JINTAaHaMU
TS OOHAPYKEHUS, ONIPEICIICHHUSI, Pa3/ICIICHUs] 1 MACKHPOBAHUSI.

10. Tereporennas cucrema. PaBHOBecue B cucreme pacTtBop-ocagok. IlpousBenenue
PaCTBOPUMOCTH — KaK BaKHEHIIasg KOHCTAHTa TCTECPOTCHHOI'O PAaBHOBCCHA. CBs13b TEPMOANHAMHUYICCKOT'O
U YCJIIOBHOIO MTPOU3BEACHUS PACTBOPHUMOCTH.

11. PaBHOBecHe B cucTeMe pacTBOp-ocanoK. PacTBopumocTh. BeIBO popMysibl Al BEIUMCICHUS
MOHHOM, MOJIEKYJISIPHON U 00I11ei pacTBOPUMOCTH.

12. ®akTopbl BIMAIONIME HA CMEIICHHE T'€TEPOTCHHOT0 pPaBHOBECHS. BiusHuE OJHOMMEHHOTO
HMOHA Ha pACTBOPUMOCTb TPYTHOPACTBOPUMBIX COCTMHEHUH.

13. ®akTopsl BIMSIONINE HA CMENIEHUE TE€TEPOr€HHOrO pPaBHOBECHS. BiMsHME KOHIIEHTpaluu
MOCTOPOHHETO CHJIBHOTO 3JIEKTPOJIUTA HA PACTBOPUMOCTH MaJOPACTBOPUMBIX COCTMHEHHUM.

14. ®akTOophl BIUSIONINE HA CMENIEHWE I'€TEPOr€HHOI0 paBHOBECHUS. BiMsHUE KOHKYpUpPYIOIIEH
peakiuu Ha pacTBOPUMOCTb MAJIOPACTBOPHUMOIO COEIMHEHUS (Ha MpUMepe KOHKYpUPYIOIIeH KUCIOTHO-
OCHOBHOM PEaKIIHH).

15. ®akTophl BIMSIONIME HA CMENIEHUE I'€TEePOr€HHOI0 paBHOBECHUA. BiusHHE KOHKYypUpYIOIIEH
peakiuu Ha pacTBOPUMOCTh MaJOPaCTBOPUMOTO COEAMHEHHUS (Ha MpUMEpe KOHKYpUPYIOLIEH peaKiuu
KOMIUIEKCOOOpa30BaHuUs).

16. ®@akTOphl BIMSIONIME HA CMEIICHUE I'€TEPOr€HHOI0 paBHOBECHUA. BiusHNEe KOHKYypUPYIOIIEH
peakuuu Ha PAcTBOPUMOCTh MAJOPACTBOPHUMOIO COEIMHEHHUS (Ha TMpuUMepe KOHKYpUpYoIen
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIILHON PEaKIIU).

17. PaBHOBecHe B cuCTEME pacTBOp-ocaaok. IlepeBoa oJHUX MallOpacTBOPUMBIX COCAMHEHUN B
Ipyrue.

18. PaBHOBecme B cuCTEME pacTBOpP-0CaaOK. Ycnosue O6paSOBaHI/IH ocangka. Ilomnoe
(KOJ'II/ILICCTBCHHOC) OCaXJICHUC. PaCTBOpI/IMOCTL — OCHOBAa ,Z[pO6HOFO OCaXIACHMHA.

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

20. PaBHOBecme B cHUCTEME DPACTBOP-0CAZOK. TEOPETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKauy (Ha mpuMepe paszeneHus 4 u 5 aHaTUTUYECKUX TPYII).

2]1. PaBHOBecme B cHCTEME pPAacTBOP-0CaZOK. TEOpPETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKauy (Ha mpuMepe paszeiaeHus S5 U 6 aHaTUTUYECKUX TPYIII).

22. PaBHOBecHE B CHCTEME pacTBOP-0CaAdOK. YcaoBue O6pa3OBaHI/I${ ocaaka. BiusHue koinmyecTBa
oCaguTeyid Ha IOJIHOTY OCAXKIACHHA. BrlunciaeHue ONTHUMAalbHOIO KOJMYECTBA OCAIUTENIs B cJIydac
O6pa3OBaHI/I${ CJIOXKHBIX aCCOIIMAaTOB.

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



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

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

2. BbIYMCINTL paBHOBECHYIO KOHIICHTPAIMIO JIUTAHJAa M PAcTBOPHUMOCTH (MOJb/1T) ocaaka Zn(OH)»
BCyle/IcTBUE 0Opaszosanus kommiekcos Zn(NH3)4?" 80,01 M NHs.

3. Paccuurath MpoM3BeieHHE PACTBOPUMOCTH, ey B 100 M1 BOJIbI pacTBOPUMOCTH cocTapseT 9,6 107
r Fe(OH)s.

I

. Beruncnuth 1 cpaBHUTH pactBopuMocTh CaF: B Bone, B 0,1 M NH4F u B 0,1 M CaCl,.

W

. K 100 mn maceimennoro pacrBopa BaSOs4 mpubGaswm 10 mum 0,5 M pactBopa NarSO4. Kakast
KOHIICHTpAIUs HOHOB Oapust (MOJIB/JT) OCTAaHETCSl B pacTBOpE?

6. Borumcnute oOmryto konuentpauuio KCl u paBHOBecHyro koHueHTpauuto Cl, mpu KOTOpBIX
obecneunBaercs MakcumanbHoe ocaxzaeHue PbCl| u3 pactBopa 0,1 M Pb(NOs3),. Uemy paBHa
pPacTBOPUMOCTB XJIOPHJIa CBUHIIA B 3TOM pacTBope?

~

. B pactBope, conepskamem 0,1 Momb/n comu MeTamna-kommiuekcoodpaszosarens (Co") u 1,0 Monw/n
muraaga (NH3), cosmanu koHnenTpanumo cynbdua-uona [S?]=10° moms/n. Byger nm ocaxmartbcs
COOTBEeTCTBYIOIMI cynbpua. Paccuntath pH Hauama u KOHIA BBIIAIEHHS 3TOTO Cyiabdpuma 0Oe3
MPHUCYTCTBUS JINTAH/IA.

o)

. K pactBopy, conepxamemy 0,2 M NHsz u 0,2 M NH4Cl, no6aBunmu paBubiii o6sem 0,2 M pacTBOpa
MgCl. ITpousoiiaer mu B 3TOM pacTBope oOpa3zoBanue ocaaka Mg(OH),?

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

11. Ipu xakux 3HaueHnsXx pH Bo3MoxkHO KonmuecTBeHHOe pasfenenue Co’" m Cd*" mpu HacklmeHnu
pactBopa conepxkariero 0,05 M CoCl u 0,15 M Cd(NO3), npu HachIIIIEHEMH CEPOBOOPOIOM?

12. CkonbKo TpaMMOB KapOoHaTa HaTpusi moTpeOyeTcs A mepeBoja B pactBopumoe coctosinue 0,3 T
cynbdara dapus.

13. PaccuuTaiiTe 0011YyI0 1 MOJIEKYJISIPHYIO PACTBOPUMOCTD XJIOpUIa cepedpa B BoJE.

BOIIPOCHI KOJIVIOKBUYMA Ne 3 (konTposupymbie komnerenuuu OIIK-1,2,3,4,6)

1. HMcnonp3oBaHUE OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI B aHAJIUTUYECKOW XUMHH.
[ToTeHMan noJgypeakuuu — KaK XapaKTEPUCTHKA XUMUYECKOW aKTHMBHOCTH DPEarupyrOIIHUX BEIIECTB.
CraHapTHBIN U peasibHbIA NOTEHIIUABI.

2. YpaBuenue Hepucrta. CraHaapTHBINA, peanbHbli U GopMasbHbI moTeHmansl. Hamnpasienue
IIPOTEKAHUS DJIEKTPOXUMHUUECKOMN pEeaKIUu.

3. CnocoOmr pacuc€Ta CTAHAAPTHBIX TMOTCHIUAIOB. HonyquI/Ie CTaHAAPTHOI'0 MOTCHIMAJIA
COYCTAaHHUEM JIBYX HOJIpraKLII/Iﬁ " NTOJIypCaKIuu € peaKuI/Ieﬁ MMPOTOHHUPOBAHUS.



4. CnocoObl pacyera CTaHIAPTHBIX MNOTEHIHATOB. [lolydeHne CTaHAAPTHOTO MOTEHIHMAJIA
COYETAaHUEM JIBYX MOJIYPEaKIUil U MOJYpeaKlnu ¢ peakueld KOMILIEKCO0Opa30BaHusl.

5. CrmocoObl pacdera CTaHAAPTHBIX MOTEHIMaIOB. IloilydeHHe CTaHAApPTHOrO MOTEHLMAA
COUETaHUEM JIBYX IOJIypEaKLUii U NOJypeaKUU C peakluel OCaKICHMSL.

6. Vcnonp30BaHuE CTaHIAPTHBIX MOTEHLHUANOB JJIs PAacyeTa KOHCTAHTHI KUCJIOTHO-OCHOBHOTO
PaBHOBECHS U IIPOU3BEACHUS PACTBOPUMOCTH.

7 Ucnonn3oBaHne CTAaHAAPTHBIX MOTCHIHAJIOB IJId pacd€Ta KOHCTAHThI KOMHJICKCOO6pa3OBaHI/I$I u
IMPOU3BCACHUSA PACTBOPUMOCTH.

8. Hcnonw3oBaHue CTAaHAAPTHBIX ITOTCHUHUAJIOB I pacdy€Ta KOHCTAHT KHCJIOTHO-OCHOBHOTO
PaBHOBECHUA U KOMHJ'ICKCOO6p330BaHI/I$I..

9. OHGHK& HaIrpaBJICHUA U FJ'IY6I/IHI>I IMPOTCKAHUA OKHCIIMTEIHLHO-BOCCTAaHOBUTEILHOM pCaKknuu 1o
KOHCTAHTC XUMHUUYCCKOI'0O PaBHOBCCHA.

10. Mcnonp3oBaHue METOJIOB pa3JIeIeHNs U KOHIEHTPUPOBAHHUS B aHAIM3E peabHbIX 0OBEKTOB.
AOGCONIOTHOE ¥ OTHOCUTENIBbHOE KOHIEHTPUPOBAaHWE, TPYNIOBOE M HHAWBHUIyalIbHOE pa3/eieHHE.
Koncranta u kosduimeHt pacnpeneneHus, CTENeHb H3BICYCHHS, KOA(DDHUIIMEHTHI pa3aeieHus u
KOHLIEHTPUPOBAHMUSI - KOJIMYECTBEHHBIE XapaKTEPUCTUKHU METOJIOB Pa3/ieIeHHs] U KOHIEHTPUPOBAHHUS.

I1. Dkcrpakuum — Kak METOJ pa3delieHUuss W KOHIEHTpUupoBaHUs. (OCHOBHBIE MOHSTHUSA
(3KCTpareHT, SKCTPAKIIMOHHBIA PEareHT, PEAIKCTPAKIINS) U KOJTMYECTBEHHBIE XapaKTEPUCTUKH Pa3ICICHUS
(koHcTaHTa W KO3(PUIMEHT pacmpeneneHus, CTeNeHb u3BIeueHus). CyIHOCTh TEPHOIUYECCKOI
AKCTPAKIIHH.

12. DkcTpakuuM — Kak METOJ pa3feieHUus W KOHIICHTPUPOBAHUS. YCIOBHS MPOBEACHUS
OKCTPAKIIMK M THUIIBI 3KCTPAarupyeMbIX coeanHeHuid. OpraHudecKkue pacTBOPHUTENH, HCIOJIb3yeMbIE B
KayecTBe dKCTpareHToB. CKOPOCTh AKCTPAKIIHH.

13. Hcnonp3oBaHue OKCTpaKuuu IJjid pas3aciiCHuss CMECH KaTHOHOB. Hpouecc OKCTpaKIIMu H
OKCTPAKIIMOHHBIC PEarcHThI.

14. Xpomarorpadpus — Kkak MeToA pa3AeneHuss u KoHUeHTpupoBaHusa. Kiaccudukanuu
XpomaTorpauueckux METO0B.

15. Xpomatorpadus — Kak MeTOJ pa3lelieHus U KOHUEeHTpupoBaHus. (OCHOBHbBIC
xpomaTorpaduueckue mapameTpbl (Bpemsi U 00beM yAepKuBaHUS, KOADOUIUEHTHl 3aMEJICHUS U
pacnpesenieHus1, CeIEKTUBHOCTh M XpOMaTorpaguuecKoe pa3perieHue).

16. IInockoctHas xpomartorpadus. TpeGoBanus, mpeabsBISeMble K HOCUTEISIM U MOJIBMKHON
¢aze. Rf — ocHOBHast xapakTepHucTHKa COPOLIMOHHBIX CBOMCTB CUCTEMBI M TIOJBUKHOCTH KaTHOHOB.

17. Pa3nenenune u oOHapyXeHHE KaTHOHOB C MCIIOJIb30BaHMEM OyMaXKHOW XpomaTtorpaduu.
CrniocoObl nposBIEHUS XpOMaTOrpaUuecKuX MATEH.

IIpumep U3 no Teme kos1okBHymMa Ne3 (koHTpoupymbie komnerennnu OIIK-1,2,3,4,6)

1. YPaBHHTB OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIMU MCTOAOM HOHpraKHHﬁ. HpeﬂCTaBI/ITL
JJIS KaXKIou MoJryp€akuu ypaBHCHHC HCpHCTa. BriBecTH M BBIYMCIUTH KOHCTAHTY paBHOBCCHUA,
ONpCACIINTL HAIPABJICHUC PCAKIIUU. Paccuurats (bOpMaHLHLIC (peaanLIe CTaHIIapTHBIC)
MOTCHIHAJIBI TPHU YCIIOBUH, YTO HOHHAA CHUJIa paCTBOpA paBHA 0,11



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

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

VKaXuTe TaJIbBaHMYECKUM JJIEMEHTOM WM  JJEKTPOJUTHUYECKOW  SYEHKOW  sABJISETCA
Ipe/icTaBIeHHAs siueiika (BbIBOJ c/ieiaTh Ha ocHoBaHuU pacyera DJ[C):

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

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

CBD||NazSeOs (1:102M), AgzSeOs (nac.) | Ag
Paccunrtate xoHcTanTy ycroiumBocTu komiuiekca [CuCit], ecmu D/IC sueiiku paBna +0,09B.
Cit* - aHMOH TMMOHHO} KHCIOTHI
Cu | CuCit (0,04M), NasCit (0,10M), H (1-10°M) || CBD

BbraucnuTe paBHOBECHBIC KOHIIGHTpPAIlMM BCEX HWOHOB B PAcTBOpE, IMOJy4EHHOM pu
pactBopenuu 0,25 r a-NiS B 10 Mt 2,0M HNO:s.

Koaddumument pacnpenenenus 2,6-mmHUTPO(HEHOIA MEXKTy BOJIOW M OKTUJIOBBIM CIIUPTOM PaBEH
15. Paccuuraiite cremneHb U3BICUEHUS 2,6-TMHUTPOEHONA, a TaKKe €ro KOHIICHTPAIUIO,
oCTaBIIylocsi B BoaHOM (aze mocie skctpakmuu w3 50 ma 0,0005 M pacTBOpa OKTHIIOBBIM
cnuptoMm o0bemMoM 10 mit. M3BecTHO, 4uTO KOA(DPHUIIMEHT pacTpeesieHus] CATHIIMIIOBON KUCIOTHI
MEXIy paBHBIMH oObemamu Bojbl W xiopodopma npu pH 3,00 paBen 1,3. Paccuumraiite

KOHCTAHTY pacrpe/eIeHusl CATUIMIOBOM KUCIOThL, ecid K, =1,5-107.

B Buge xenata Zn(Ox), uonsl musKa (Cz:=1,0-10~* M) skctparupyrorcs na 20,0 % mpu pH 3,00
¢ momomsto paBHoro ob6wema 0,10 M pactBopa 8-okcumxumnonmHa (HOX) B xmopodopme.
Paccuuraiite pH, mpu KOTOpOM B T€X K€ YCIOBHUSIX MOH LIMHKA OyJeT SKCTparupoBaThes Ha 96 %.

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

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

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

OcHOBHBIC CTaguU XMMHYECKOro aHanm3a. IlocTaHOBKa aHAIMTHYECKOM 3adaun. THIl aHaIu3a.
Ol"paHI/ILIeHI/IfI, CBA3aHHBIC C XUMHWYCCKUMHU U (1)I/ISI/I‘I€CKI/IMI/I CBOMCTBaMH AHAJIIU3UPYEMOTO o0BeKTAa.
Mermiarorniee BIMSIHAE KOMIIOHEHTOB 06pa3ua. CnocoOb1 pa3saciICHU. BBI60p CCIICKTUBHBIX peaKHHﬁ.
ypOBeHL OHpCI[CJ'IHCMOﬁ KOHIOCHTpAalluH. Hannuue CpCACTB, MO3BOJIAOINNUX YIIPOCTUTL BBIIIOJIHCHUC
aHaJIn3a. KpaTKI/Iﬁ O630p MCTOJ0B KOJIMYCCTBCHHOI'O aHAJIM3a. BLI60p MCTO/Ja aHaJIn3a 1 COCTABJICHUC
CXEM aHaJIu3a.

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



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

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

Bompocel, n3ydaemble Ha Jekuun  (KoHTposmpymblie komnerennuu OIIK-1,2,3,4,6)

[IpeacraBuTenbHOCTH MPOOBI; MP0OA U 0OBEKT aHAIN3a; TPoOa 1 MeTo ] aHan3a. DaKTOpHI,
00yCIIOBIMBAIOIIME Pa3Mep U Coco0 0TOOpa MpeACcTaBUTENBHOM MPoObl. OTOOP MPOO TOMOTEHHOTO U
rereporeHHoro cocrara. CriocoObl TIOTYICHHS CPeTHEH TPOOBI TBEPIBIX, JKHJIKUX H ra3000pa3HBIX
BEIIECTB; YCTPONUCTBA M MPUEMBI, CIIOJIb3yEMbIE TIPU ITOM; IEpBUYHAs 00pabOTKa U XpaHEeHHUE Mpoo;
JIO3UPYIOIIHE YCTPOMCTBA.

OcHoBHBIE CTTOCOOBI TTepeBoIa TPOOBI B GOpMY, HEOOXOTUMYIO JJIsI TAHHOTO BHJIA aHATN3A:
pacTBOpEHHUE B Pa3IMYHbBIX Cpeax; ClieKaHue, CIUIABJICHUE, Pa3JIoKEeHUE MO/1 JCHCTBUEM BEICOKHX
TeMIIeparyp, JaBJICHUs, BHICOKOYACTOTHOTO pa3psiia; KOMOMHUPOBAHUE PA3TUUYHbBIX IPUEMOB;
O0COOEHHOCTH Pa3JIO’KEHUsI OpraHnyecKkux coernHeHnit. CnocoObl yCTpaHEHUs U y4yeTa 3arpsA3HeHUN U
MOTEePh KOMIIOHEHTOB TPH TPOOOIIOATOTOBKE.

W3yunts MaTepualn, H3JI0KEHHBIE 10 TUIaHy JeKuu. [IpuBecTn KOHKpPETHBIE TPUMEPHI [0 BCEM
M3y4aeMbIM BompocaMm. HayunTbcs moap30BaThCs TAOIMIIAMU HOPMAJIbHOTO PaCpeleeHUs.

2 METPOJIOI'MYECKHUE OCHOBBI KOJIMYECTBEHHOTI'O AHAJIM3A

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

OCHOBHBIE XapaKTEPUCTUKU METO/Ia aHAJIN3a: MPABWJILHOCTh U BOCIPOU3BOIUMOCTbD,
KO3 (GUIIMEHT YyBCTBUTEILHOCTH, MIpeie 0OHAPYKEHUs, HIDKHSS U BEPXHSS TPAaHUIBI OTIPEIEIIIEMbIX
COJICpKAHU.

Knaccugukanus norpemnocreit ananuza. CucTeMaTHUeCKUe U CIy4aiiHble HOTPEIIHOCTH.
[TorpentHoCTH OTAENBHBIX CTAAUNH XUMUYECKOro aHayn3a. CrnocoObl OLIEHKH IPaBUIBHOCTH:
HCIOJIb30BAHUE CTAHAAPTHBIX 00pa3L0B, METO] 100aBOK, METO BAPbUPOBAHNUS HABECOK, COTIOCTABIICHHUE
¢ Ipyrumu meroaamu. CTaHaapTHbIe 00pasiibl, UX U3TOTOBJIEHUE, aTTECTALUS U UCIIOIb30BAHUE.
Crartuctuueckas 00paboTKa pe3yabTaToB U3MEPEHH. 3aKOH HOPMaJIBHOTO paclpe/iesIeHUs CIIydaiHbIX
omnook, t- u F-pacnpenenenus. CpenHee, qucnepcusi, craHaapTHOe oTKJIOHeHUe. [IpoBepka rumnoTesst
HOPMAaJIbHOCTH, TUIIOTE3bl OJTHOPOJAHOCTH PE3YIBTATOB U3MepeHU. CpaBHEHUE TUCIIEPCUU U CPETHUX
IBYX METOJIOB aHanu3a. PerpeccronHseli aHanu3. Vcnosnb30BaHue METO1a HAMMEHBIINX KBAJAPaTOB JUIs
MOCTPOEHMSI I'PAAYHPOBOYHBIX I'PA(UKOB.

Tpe6OBaHI/I$I K MCTPOHOFHQCCKOﬁ OICHKE B 3aBUCUMOCTHU OT 00bEKTa H OCJIM aHaJIr3a. CnocoObl
MOBBIIICHUA BOCIIPOU3BOJAUMOCTH U IPABUJIIBHOCTU aHAJIN3a. OpFaHI/IBaI_[I/IH 1 MCTOO0JIOT U
MCTPOJIOTUYCCKOI'O obecneueHUs eI TeIbHOCTH aHAJIMTUYECKOM CJ'Iy>K6LI.

Bormpocsl, n3ydaeMbie caMmocTosiTensHO (34aca).



N3yunts MaTepua, W3JI0KEHHBIN 10 TUIaHy JIEKUUHU. [IpuBeCTH KOHKPETHBIE IPUMEPHI I10 BCEM
M3y4aeMbIM BoIlpocaM. PemnTs 3anauu, npeiaraeMsle MpernoaaBaTesieM 110 U3y4aeMou TeMe.

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

= Kak ycTaHOBHUTb YHCIIO 3HAYANIMX MU} B pe3ynbTaTax BEIYUCICHHUH MTPH CI0KESHUH U
BbIYMTAaHUH, YMHOXCHHU U ACJICHUH, BO3BCACHUHN B CTCIICHb, U3BJICYCHUHU KBAIPATHOTO KOPHA U
JorapuMUPOBaAHUH.

= Kak ycTaHOBUTH YMCJIO 3HAYAIIMX [UQP B pe3yabTaTaxX BIUUCICHUN MIPU CJIOKEHUU U
BbIYMTAaHUH, YMHOXCHUHU U ACIICHUH, BO3BCACHUHN B CTCIICHB, U3BJICUCHUHN KBAJIPATHOTI'O KOPHA U
JorapuMUpPOBAHNH.

*  Yro Ha3bIBAETCA BHIOOPOYHON COBOKYITHOCTHIO (CIIydaiiHOU BBIOOPKOIL)?

=  UYewm paznuuaroTcs MOHATHS BBIOOpPKA U T€HEpalibHasi COBOKYMHOCTh; S u 6; W U x .Ilpu xakux
YCIIOBHUSAX BBIOOPOYHAsi COBOKYITHOCTbH MPUOIMKAETCS K TeHepaIbHONW COBOKYIMHOCTH?

= Kakas BeTuYMHA HA3bIBACTCSA BHIOOPOYHON CpeHEi?

= Kakas BennunHa Ha3bIBaeTCs MearaHoi? Kak HaxoaT MeIMaHy MpU YETHOM M HEYETHOM YHUCIIE
pe3yJAbTaTOB ONPEACICHUIN?

= Kakue norpenHocT Ha3bIBalOTCsl A0COMIOTHBIMU, OTHOCUTEIbHBIMU, CHCTEMAaTUYECKIMHU,
ClIydallHBIMH, pOMaxamMH? YKaXKuTe MPUYNHBI BOSHUKHOBEHHUS CUCTEMATUYECKUX
MOTPEITHOCTEN; CITyYaHBIX MOTPENTHOCTEN; POMAXOB.

=  YeM MOXKET OBITH 00YCIIOBIICHA CHCTEMATHUECKAs IOTPEITHOCTh TUTPUMETPHUICCKUX
onpeaeneHuin?

*  Yr0 Ha3BIBACTCH MMpaBUJIbHOCTBIO, BOCIIPOU3BOJUMOCTBIO, TOYHOCTBIO MCTO,Z[a? CBI/I,HCTCJ'IBCTBYCT
JIM Xopomiasg BOCIIPOHU3BOAUMOCTD O IIPABHUJIIBHOCTHU ananu3a? I1lo xkakuM nmokazaTessiM CYyIsT O
BOCIIPOU3BOJUMOCTH, a 110 KaKUM O IIPABUJIBHOCTH aHann3a?

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

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

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

= Uro xapakrepuszyeT kodpduierT CtbrofaenTta (KodQpGUINEeHT HOPMUPYEMbIX OTKIOHEHU), U OT
YEro OH 3aBHCHUT?

- Z[J'ISI peHICHUA KaKUX 3a74a4 UCIIOJIB3YIOT IMapaMECTPhbl CXOAUMOCTHU U BOCITPOHU3BOANMOCTU
PE3YyJIbTATOB OHpeI[eJIeHI/IH?

= Kak o11eHMBalOT TpyOyI0 MOIPEHIHOCTh Pe3yNIbTaToB onpeaeneHus? Kakum o6pa3zomM MOKHO
UCKJIIOYUTH MIPOMaXy U3 CEPUU MOJIyUYEHHBIX PE3yIbTaTOB?

=  Kakum o6pa30M MOKHO YCTAHOBUTH HAJIMYUC CHCTeMaTHU4YeCKOU HOFpeHJHOCTI/I?

=  Kakue IMPpUCMbI CTaTUCTUYECKOM O6pa6OTKI/I PE3YIBLTATOB OIPECACIICHUS HA3bIBAOTCA
paH,Z[OMH3aHHCf/'I u pCHHTHBHBaHHCﬁ? C xakoit OCJIBIO BBITIOJIHACTCA paHIIOMI/BaI_II/ISI?



3 TPABUMETPUYECKHI METOJ AHAJIM3A (konTpoaupymblie komneTennuun OIIK-
1,2,3,4,6)

Lenb: Ha ocHOBe 3HaHMIA TEOPHH TPABUMETPHUYECKOTO aHATTN3a M BEIPAOOTKH MPAKTHYECKIX
HAaBbIKOB M YMEHHI 000CHOBAHHO BBHIOMPATh U MPAKTUUECKU IPUMEHSTH JAaHHBIM METOT AJIst
KOJIMYECTBEHHOT'O OIIPEJIEJIEHUS BEILIECTBA.

Ymers:

1. IoBOIUTH TUTEJIH A0 MOCTOSIHHON MaccChI.

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

3.IlomyuaTs ocaxaaemMyro Gopmy.

4. Otaenarb ocajiok OT MaTOYHOTO pacTBOpa (GUIBTPOBAHUEM.

5. ITpombIBaTh OCaIOK.

6. [TomydaTs rpaBUMETpHUECKYIO (HOPMY ITyTEM IMPOKATUBAHKS OCAIKA 10 TIOCTOSIHHOW MacCHI.

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

CyIHOCTh TPaBUMETPUYCCKOTO aHATIN3a, IIPEUMYIIECTBA M He0CTaTKH MeTo1a. [Iporecch
OCaXJIEHHUS U COOCakIeHUs. PaBHOBecHe B cuctemMe pacTBOp — ocaiok. Ocaaku u ux cBoiicTtBa. Cxema
oOpa3oBanus ocanka. Kpucrammueckie u aMopQHbIe 0CaIKi. 3aBUCHMOCTh CTPYKTYPBI 0CaJIKa OT €ro
WH/IMBHYAIbHBIX CBOWCTB (PAaCTBOPUMOCTH, TIOJSPHOCTH MOJICKYIT) M YCIIOBHH OCaXICHUS
(KOHIIEHTpAIMH 0CAXIaEMOT0 HOHA M OCAIUTEIIs], COJIEBOTO COCTaBa pacTBopa U pH, remmnepatypsi).
3aBHCUMOCTB (POPMBI OCaZKa OT CKOPOCTH 00pa30BaHUs MIEPBHYHBIX YaCTHUI] KX pocTa. DakTopHI,
BIIMSIFOIIME Ha PACTBOPUMOCTH OCAJIKOB: TEMIIEpPATypa, HOHHAS CHJIa, JCWCTBUE OJHOMMEHHOTO HOHA,
peaKIuu MPOTOHU3AINH, KOMILIEKCOOOPa30BaHusl, OKUCIICHUS-BOCCTAHOBIICHUS, CTPYKTYPa U pa3Mep
9acTHIl. Y CJIIOBUS MMOJYYCHHS KPUCTAUTMICCKUX 0CalkoB. [ oMoreHHoe ocaxxaenune. CTapeHue ocajka
(IpeBpaleHre MeTacTadUIbHON KPUCTALTNYECKON MOAM(PUKAIIMK B 60JIee YCTOMYHBYIO POPMY;
XAUMHUYECKOE CTAPCHUE B Pe3yIbTaTe M3MEHEHHUS COCTaBa 0Ca/ika — JCTHApaTallui-THIPATaIIH,
MOJIMKOH ICH AU ). [[puvrHBI 3arps3HEHUS 0ca/ika (COBMECTHOE OCAXKIACHUE, COOCAXKICHHUE,
nocruenyomee ocaxacHue). Kiaccudukanus pa3amuHbIX BUJIOB COOCKICHUS (aICOPOINS; OKKITIO3HS:
BHYTPEHHSIS ICOPOIIHS, MHKITFO3US; 130MOPGU3M U Jp.). [IoJI0KHUTEIBHOE U OTPHUIIATEIIEHOE 3HAYCHHUE
SIBJICHUS COOCaX/IeHUs B aHanu3e. OcoOeHHOCTH 00pa30BaHUs KOJIOUIHO-TUCIIEPCHBIX CUCTEM.
Hcnonp30BaHuEe KOJUIOMIHBIX CUCTEM B XUMUYECKOM aHAIIH3E.

[IpsimMble 1 KOCBEHHBIE METO/IbI OTIpeieNieHus. BaxHeiine opraHnuyeckue 1 HeOpraHu4eckue
ocanutenu. [lorpemHoctu B rpaBuMeTprueckoM ananuse. O6mas cxema onpezaeneHuil. TpeboBaHus K
ocakJaeMoi U rpaBuMeTpudeckoit popmam. Mi3meHnenus coctaBa ocasika MpH BbICYLIMBAHUU U
MpOKaJIMBaHUU. TepMOorpaBUMETpUYECKUI aHATN3.

54. BOIIPOCBl, H3YHYAEMBIE HA JIABOPATOPHBIX 3AHATHAX

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

*  M3yuuTh npaBuiia paboOThl B aHATUTUYECKOH JIAOOPaTOPUH.
* M3yuuTh YCTPOMCTBO aHATUTHUECKUX BeCcOB (UyBCTBUTENBHOCTH BECOB; DaKTOPbI, BIUIOIIUE HA
TOYHOCTH B3BEIIMBaHUs). OCBOUTH TEXHUKY B3BELIMBAHUSI.



= ['paBUMETpPUYECKOE onpedeneHue cepol (Cyaib@am-uonos uiu oapus).
= ['paBUMETpPUYECKOE OnpeodeneHue dxcenesd.
= ['paBUMETpHUECKOE Onpedenenue HUKes.
PEHLIEHUE THUIIOBBIX 3AJIAY (TEMBbI) (xourposmpymsbie kommnerennun OIIK-

1,2,3,4,6)

* Bepruucienue coaepikaHus OnpeaensieMoro BemecTBa

= Pacuer KoJM4eCTBA OCAAUTEIS

= Pacyer HaBeCKH U 00BbEMA pacTBOPa, TPEOYIOIMIETOCS I PEAKIIHI

= Pacuer rpaBUMETPUYECKOTO (paKTopa

=  Pacyer PacCTBOPUMOCTH OCAAKOB B BOJAEC, B IPUCYTCTBHUH OJJHOMMCHHBIX HOHOB

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

= PacdeTsl pe3y/bTaTOB aHAIN3a

5.5. BOIIPOCbhI HU3YUYAEMBIE CAMOCTOATE/IBHO (xoutposupymble
kommnerennuu OIIK-1,2,3,4,6)

W3yunth MaTepual, H3JI0KEHHBIH 10 TU1any JeKiuuu. [IlpuBecTn KOHKpETHBIE TPUMEPHI MO0 BCEM
M3y4aeMbIM BompocaM. PemuTs 3aiaun, mpeajgaraeMple mpenoiaBaTesieM Mo u3ydaeMon Teme.
[ToBTOpUTH MaTepuain o TeMe "PaBHOBECHE B CUCTEME PAaCTBOP — 0CAZOK". 3aBUCUMOCTb CTPYKTYPhI
ocaJika OT €ro MHAUBUAYAJIbHBIX CBOMCTB (PaCTBOPUMOCTH, OJSIPHOCTH MOJIEKYJ) U YCIOBUN
OCaKJeHHs (KOHIEHTPALMU OCAXKIAeMOT0 HOHA U OCaJUTeNsl, COJIEBOTO cocTaBa pacTBopa U pH,
TEeMIIepaTyphl).

CamocTrosiTeabHo u3ydarorcsa Temol: " TepmorpaBumerpuyeckuii ananuz", " ['paBuMerpudeckoe
onpeesieHue KalblHs U MarHus [P COBMECTHOM MpUCyTcTBUH ", "['paBuMeTprdeckoe onpeesieHue
Maraus". Pazo6paTh npuMepsl UCHIOJIB30BAaHUS BOSHUKAIOIINX PEAreHTOB ISl OIPEIeIICHUs Pa3IMUHbIX
00BEKTOB.

BOIIPOCHI IJIsl CAMOITPOBEPKMU. (kouTposimpymbie komnerennuu OI1K-1,2,3,4,6)

= Kakue ocauTean NPUMEHSIOTCSA B METOJIE TPaBUMETPUYECKOT0 aHaIN3a? YKaXXUTe OCHOBHbBIE
HEOPraHU4YEeCKUEe U OpraHuyeckue ocagurenu. [loyemy B kayecTBe 0caguTeneil HCIIONIb3YIOTCS
neryuue coenHeHus? Kakoe KoIu4ecTBo ocaauTens TpedyeTcs Ui OCaXACHUs?

* B deM 3aKII04ar0TCs OCHOBHBIE IIPEUMYIIECTBA OPraHUUECKUX OCAIUTEIIECH IIepes]
HEOPraHMYECKUMH OCAJUTEISIMU?

=  Kakumu KauecTBaMu JOJDKHBI 00JIafaTh OCAAKH, IPUMEHSIEMbIE B IPABUMETPUUECKOM aHanu3e?

* Yo o3Havaer ocaxaaemas popma? [lepeurcianre ocHOBHBIE TpeOOBaHHUS, PEABABISIEMbIE K
ocaxiaeMoii popme. B Bujie Kakoro coeMHEHHs BbIroiHee ocaxaath Ba’*: BaCOs, BaC:0s,
BaS0O4, BaCrO4 n nouyemy?

* Yo Takoe rpaBuMerpuyeckas popma. Kakum TpeGoBaHUSAM OHA JIOJDKHA YAOBIETBOPSTH?
VYKaXuTe JTO0CTOMHCTBA M HEJOCTATKH CIEAYIOMINX TpaBUMeTpuueckux ¢opm: Fe203, BaSOy4,
CaC204, CaO, Mg2P>07, NiO. YTto Takoe rpaBuMeTpudeckuii pakrop?



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

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

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

= Yro Takoe co3peBaHUE U cTapeHue ocaakoB? Kakue npoueccsl MPOUCXOAST P CO3PEBAHUU U
CTapeHUU 0CaJKOB?

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

* Y0 TaKoe coocaxaeHue, NOCIEaYyIONIee OCAKACHUE, N30MOPPH3M?

= B dem 3akiouaercs CymHOCTh agcopOuun u okkmo3nn? Kakue ocaaku -
KPYIMHOKPUCTAIIINYECKHUE, METKOKPUCTAININYECKHE UM aMOP(HBIE - JTydllIe aICOPOUPYIOT
pacTBopeHHbIe BenecTBa? Kak 0OUMCTUTH 0Calok OT aIcCOPOMPOBAHHBIX UM OKKITFOAUPOBAHHBIX
npumecen?

= [loueMy nmoxydyaeMmble B TpaBUMETPUUYECKOM aHAJIN3€ OCATIKU IPOMBIBAIOT OOBIYHO HE YHCTOM
BOJIOH, a pa30aBI€HHBIMU PACTBOPAMH, COACPIKAITUMHU KUCIIOTHI UM COJIM aMMOHUs?

= Kak paccunrars NOTepH MPU NPOMBIBAHUN OCATAKOB?

=  KakoBbI IpeMMyIIECTBA IPOMBIBAaHUS OCAAKOB AekaHTanuuen? [louemy npu npoMbIBaHUH
HE0OX0IMMO J1aTh MPEAbIAYIIEeH MOPLHUH KUAKOCTH CTEYb A0 KOHIIA U TOJIBKO MOCJE 3TOTO
HAJIUBATh CJIEIYIOUIYIO MOPILHIO?

=  CpaBHUTE TOYHOCTH OTpEAETICHHUS HUKEIIS BHICYITMBAHUEM U NMPOKAIIMBAHUEM OCAJIKa
JUMETHIITIIMOKCUMATA HUKEJIS.

4 DJEKTPOTPABUMETPHYECKHII METOJI AHAJIM3A  (KOHTpOJHpYyMbIe
komnerennun OIIK-1,2,3,4,6)

Bonpocsl, n3yyaemble Ha jJekiuu (KOHTpoJpymble komnerenuuu OI1K-1,2,3,4,6)

OO6mrast XxapaKTepUCTHKA IEKTPOTPABUMETPUUECKIX METOJIOB. Pa3ienieHue u BoIieIcHUE
METAJUIOB MPHU KOHTPOJIUPYEMOM HAMPSIKEHUHU, IPU KOHTPOJIUPYEMOM NoTeHrane. KonueHtpaoHHas
Y KUHeTH4ecKas noJisipusanus. [lepenanpsskenue Boaopoia. Bo3MOKHOCTH M OrpaHUYEHUS
ANEKTPOTrPaBUMETPUUCCKUX METOI0B. McTouHMKY omnOoK. [IpuMepsl aeKTporpaBUMETPHIECKUX
OTPEICIICHU.

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

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX (kKoHTpPOIHPYMbIE
komnerennuu OIIK-1,2,3,4,6

DnekTporpaBuMmerpudeckoe onpeaencHue meau(Il).

PEHIEHUE TUIIOBBIX 3AJIAY (TEMBbI) (kouTpoaupymslie komnerennuu OIIK-1,2,3,4,6)

Pacuer nanpsixeHus: pa3ioKeHus

3akon Papanes.

Pacuer napameTpoB a5t IPOBEAECHUS SJIEKTPOTPABUMETPUUECKUX OTIPEIETIECHUI
Ornpenenenre MaccoBOM JOJIM BELIECTBA



BOIIPOCBI M3YYAEMBIE CAMOCTOSATEJIBHO (xkonTposmpymble kommnereHuun OIIK-
1,2,3,4,6)

N3yunte MaTepuan, H3JI0KEHHBIN 110 IJ1aHy JeKUUH. [I[puBecTH KOHKpETHBIE IPUMEPBI 110 BCEM
M3y4aeMbIM BompocaMm. PemuTs 3aga4n, peanaracMple IMpenojaBaTeieM o u3y4aeMou TeMe

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

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

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

= Kaxko# 31eKTpo/1 Ha3bIBAIOT a) KaTo10M; 0) anojoM? Kakue 31eKTpOXUMHUUECKHE PEeaKIInu
MPOTEKAIOT HA ATUX AJIEKTPOaax?

= Kakue paxTopsl BIUAIOT HA KAYECTBO KATOHBIX OCAIKOB?

®= Yo Takoe "nepeHanpspkeHUe" MTPUMEHUTENBHO K BBIIETIEHUIO BOJAOPO/1a, KHCIOPOJa, METAJIIIOB?

= Chdopmynupyiite 3akoH Dapajies U pacCCUUTANTE IMEKTPOXUMHUUECKHI SKBUBAJICHT MEIIU 1
cepebpa.

= CKOJBKO M1 BOAOPOJA BBIAEIUTCA MPHU dIEKTpoau3e pactBopa Na2S0O4, TokoM cuiion 2,3 4 3a 6
MUHYT TIPH HOPMAJIbHBIX YCIOBHIX?

=  Kak MOXHO T€OPETUUYECKHU BBIUYMCIUTH HAMPSHKEHUE PA3JIOKEHUS JaHHOU COn?

=  Bomnpockl K KOJJIOKBUYMY:

=  OOumue NpUHLHKIIBI KOJUYECTBEHHOT0 aHanu3a. [IpuHnumn, Metoa u crnocod aHanusa.

=  Ot0op ¥ MOATOTOBKA MPOOBI K aHATIN3Y.

=  CymHoCTh rpaBUMETPUYECKOro aHanu3a. Cxema ananm3a. Boamoxuoctu metona. MctouHuku
OILINOOK.

»  Kpucraminueckue u aMmop(dHbIe 0CaJKH. 3aBUCUMOCTb CTPYKTYPBI OCa/IKa OT YCIOBHIA
OCaKJICHHUSI.

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

=  CrapeHue 0CaJIKOB, BUJIbI CTAPEHHUS.

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

=  MeToJ TOMOTr€HHOTO OCaXKIeHusl. Bo3HHKarOII1e peareHThl B rpaBUMETPUUYECKOM aHAIH3E.

= Heopranuueckue u opranuyeckue ocaautenu. [IpeumyiecTBa opraHuuecKux ocaauTeseu nepea
HEOPraHMYECKUMH.

= OkII03Us KaK MPUYUHA coocaxaeHus. [IyT yMeHbIIEHUS OKKITIO3UU.

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

=  [IpombiBanue ocaakoB. [IpombiBHBIE xkuaAKoCcTU. [loTepu npu mpombIBaHUU.

=  CymHOCTh METOJa FPABUMETPUUECKOTO AMeKTpoananu3a. Cxema MeToa. Y CIOBHUS AIIEKTPOIIN3A.

= [lonspuzauus u nepeHamnpsbkeHue. llepenanpspkeHre Bogopoa.

= ['paBuMeTpHuecKkoe omnpenaeieHue cyabdaron. cToUHUKHN OMHOOK.

= ['paBUMeTpHUECKOE OIpeeneHue xkemne3a. ICTOUHNKN O1nboK.

= ['paBuMeTpHUecKoOe ompeneieHne Hukens. McTournku ommoox.

= ['paBUMeTpHUECKOE OIpe/eieHNe Kalblins U Maruus. I paBumeTpuyeckue Gopmbl (MU3ydaercs
CaMOCTOSITENIBHO).

= Bechol u B3BemmuBaHue. VIcTOUHUKH OMINOOK.

MOAYJIb 4. BOJIbTAMIIEPOMETPUSA (IIOJIAPOT'PAD®US)



(koHTpOIUpYyMBbIe KoMneTennun OIIK-1,2,3,4,6)

Heab: Ha ocHOBE 3HaHUI TEOPUH, TPAKTUKU U BO3MOXKHOCTEH MOJIIPOrpapUuecKoro MeToa aHaiun3a
OBJIAZIETh TEXHUKOW pabOThI Ha moJisiporpade, yMeTb NPUMEHSATH MOJydYeHHbIE TaHHbIE IS
I/I[[GHTI/I(i)I/IKaHI/II/I HCOPTaHNYCCKUX U OPraHNYCCKUX COGHHHCHHﬁ; BBIIOJTHATH KOJIMYSCTBEHHBIN aHAIN3
CMECHU KaTHOHOB B pacTBOPE.

YMeTh: OBIaJIeTh TEXHUKOW 0€30MacHOCTH IIpH paboTe ¢ pTyThio. [TogobpaTh yciaoBus ams

MOJIIPOT PAPHUECKOTO OTPEICICHUSI KAYeCTBEHHOTO COCTaBa CMECH TSDKEJBIX MeTayuioB. [IpoBecTu
KOJIMYECTBEHHOE OIPEJICIIEHUE TSHKEJIOT0 METAJlIa B DIIEKTPOJIUTE METOIOM HOJISIporpadudeckoro
aHanu3a.

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

=  Knaccudukanus BoJIbTaMIIEPOMETPUUECKHUX METO/IOB.

=  HMuauxaTopHBbIe AJIEKTPoAbl MeToAa. [IpermMyliiecTBa u HEIOCTaTKU PTYTHOTO 3JIEKTPO/Ia.

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

=  KoHJeHcaTopHbI, MUTPALIMOHHBIHN, MU dy3noHHbIH ToKU. [Ipenenbublii 1upy3HOHHBIN TOK.

= [lonsporpadus. Ypasuenue UnbkoBuya. YpaBHeHue nosporpaduueckoit BoaHsl MnbkoBuua —
I'eitpoBckoro.

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

=  CoBpeMeHHbIE BUbl BOJbTAMIIEPOMETPUHN: MIPsIMAsi U HHBEPCUOHHASI, TEPEMEHHOTOKOBAS.

= [IpeumyiiecTBa v OrpaHHYEHUS IO CPABHEHMIO C KIITACCHUECKOM MOJIsiporpaduei.

BOIIPOCHI, M3YUAEMBIE HA JIABOPATOPHBIX 3AHSATUSAX (KOHTpoOJIMPYMBbIe
komnerennun OIIK-1,2,3,4,6)

CHsATHe U pacmH(ppOBKa MOJISIPOrpaMMbl UHIWBHIYyaTIbHOTO JIENOJIIpU3aTOpa — MOHA MeTala.
Cusartue nonsiporpaduueckoro cnekrpa. Onpenesnenrne KOHIEHTPAIMH BEIIECTB METOIOM
IpagyupoBOYHOTO rpaduka U METOI0M 100aBOK C UCIOJB30BaHUEM KJIaCCUYECKO mosiporpaduu.

PEHIEHUE TUITIOBBIX 3AJIAY (kouTposmpymbie komnerenuun OIK-1,2,3,4,6)

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

Pacuetni PE3YJIbTAaTOB aHAJIM3a M0 T'PaAyupOBOYHOMY rpa(bI/IKy, MCTOJOM ,I[O63.BOK U MCTOAOM CPaBHCHU A

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

OcHOBHBIE IPUHIMITBI METOIa MoJIIporpaduueckoro aHanuza. Cxema ananusa. [onsporpaduyecknit
¢doH. XapakTepucTuka BosbTamnepHoit KpuBoi. [IoHsATHSA 00 OCTaTOUHOM, EMKOCTHOM, (papasieeBCKOM,
MUTPAIMOHHOM, U (HY3MOHHOM U MPEJIEIbHOM TOKaX.

VYpasuenne nuddy3noHHoro Toka (ypaBuenue Mnpkosuda). KomudecTBeHHBIN mosiporpadudecKkuii
aHaJIM3.



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

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

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

[Ipumenenue nossporpaduu K peieHuIo aHaIUTUYECKUX 3a/1a4.

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

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

Tutpumerpuueckue Metoapl aHanuza. Kitaccudukanus meronos. TpeboBaHus, NpeabsBIsieMble K
peaxkusM B THTPUMETPUUECKOM aHayin3e. BUJIbI THTpUMETpHUECKUX OTpeIeieHHi: npsiMoe, oOpaTHoe,
KOCBEHHOE TUTpoBaHue. CriocoObl BbIpaXE€HUSI KOHIIEHTPAIMi pacTBOPOB B TUTPUMETPUU. DKBUBAJICHT.
MounsipHas Macca sKkBUBaieHTa. [lepBudHbIe cTaHaapThl, TpeOoBaHus K HUM. PukcaHasbl. Bropuunsie
cTanaapThl. Busel KpuBbIX TUTpoBaHUsA. CKa4OK TUTPOBaHHUs. TOUKa S5KBUBAJIECHTHOCTH U KOHEYHAs
TOYKA TUTPOBAHUS.

Pa3zo0path Bce TeopeTHueckrue BOMPOCHI IO MPOrpaMMe U U3JI0KEHHbIE Ha JEKIUH.
[ToaroToBUTH MpUMEpPHI MPSIMOTO, KOCBEHHOTO U 00paTHOTO TUTpoBaHUs. [IoBTOpUTE criocoObI
BBIpa)KEHUS KOHIIEHTpaluil pacTBopoB. [loka3arh Ha KOHKPETHOM IIPUMEPE MPUHIUIT
TUTPUMETPUYECKOTO METO/1a aHAJIH3A.

BOITPOCHI IJIsI CAMOITPOBEPKU (kouTposaupymbie komnerennuun OIIK-1,2,3,4,6)

=  Kaxkue TUIbl peakuuil UCIOJIb3YIOTCA B THTPUMETPHUUECKOM METOJIE aHaIn3a?

*  Kakum TpeOoBaHHUAM JOJKHBI YJJOBIETBOPSATh XMMUYECKHE PEAKLUH, UCIOIb3yeMbIE JUIs
TUTPUMETPUUECKUX ONPEICTCHUI?

= JloscHuUTe, KaK IPOBOJAT ONPEAEICHUs CIOCOOOM IPSAMOro, 0OpaTHOrO TUTPOBAHUS U IO
3aMECTUTENI0?

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

* B Kakux eMHUIAX BBIPAXKAIOT MOJSPHOCTh, TUTP, TUTP IO ONPEAEIIEMOMY BELECTBY?

=  Kakue craniapTHbIe pacTBOPBI HA3bIBAIOT NEPBUYHBIMH U KAKUE BTOPUYHBIMU?

= Kakum TpeOoBaHUAM JOJKHBI OTBEYATh BEIIECTBA, YTOOBI U3 HUX MOKHO OBLJIO PUTOTOBUTH
NIEPBUYHBIN CTaHJAPTHBIN pacTBOp?

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

= 9. JlaiiTe onpeneneHne MOHATUIM TOYKA SKBUBAJIEHTHOCTH, KOHEUHAs! TOUKA TUTPOBAHUSI.

= 10.Yro Ttakoe puxcananbl? s 4ero UCTONb3YIOTCS (PUKCaHANbI?

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



Leas: Ha ocHOBe 3HaHUI TEOPUHU METOa KUCIOTHO-OCHOBHOTO TUTPOBAHHs yMETh 000CHOBAHHO
HCII0JIb30BATh METOJI AJIsl ONIPEAETICHUS KUCIOT, OCHOBaHMM, COJIeH; IPUOOPECTH HaBbIKU IPAKTUUECKON
paboTHI MO TUTPUMETPUUECKOMY aHATIHM3Y, HAYYUTHCS BBIIOJIHATH BEIUMCIICHUS 110 pe3yIbTaTaM
TUTPOBAHUs, PACCUUTHIBATH U CTPOUTH KPUBBIE KUCIIOTHO-OCHOBHOT'O TUTPOBAHUS U PEIIATh 3aJa4H.

Ymern:

= [IpuroToBUTH PacTBOP XJIOPOBOJOPOTIHONU KUCIOTHI IIyTEM pa30aBiIeHHsI KOHLIEHTPUPOBAHHOTO
pacTBopa.

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

=  CraHJapTU30BaTh PaCTBOP XJIOPOBOJAOPOJHON KUCIOTHI 110 HATPUIO T€Tpadopaty ¢
HCI0JIb30BAHUEM JBYX MHJIMKATOPOB: METHUIIOBOTO OPAHKEBOT0 U (PeHON(PTaTIEHHA.

=  TuTpoBaTh aHATM3UPYEMBIN PACTBOP LIEIOYH CTAaHAAPTHBIM PACTBOPOM XJIOPOBOIOPOJHON
KHCJIOTBI U paCCUUTBIBATE COACPKAHNEC HICJIOYHN 10 pE3YyJIbTaTaM TUTPOBAHMUA.

=  TuTpoBaTh pacTBOP, COJAEPKAIINI CMECH IIEJI0UN U KapOOHATa, CTAHJAPTHBIM PacTBOPOM
XJIOPOBOJOPOJHON KHUCIIOTHI, PACCUUTHIBATH COAEPKAHUE OTIPEIENIIEMbIX BELIECTB 110
pe3ynpTartaM TUTPOBAHUS.

=  OmnpenensTh CoAepKaHNUE COJITHOW U OOPHOM KUCIIOT, HAXOISAIIUXCS B CMECH, TIPH TUTPOBAHUHT
CTaHJIaPTHBIM PACTBOPOM ILIEJIOYH.

= OnpenensiTe BpEMEHHYIO JKECTKOCTh BOJIBI.

BOITPOCHI, U3YYAEMBIE HA JIEKIIUU (xoutposupymbie komnerenuunu OIIK-1,2,3,4,6)

[TocTpoenne KpUBBIX TUTPOBAHUS. BiusiHUe BETUYMHBI KOHCTAHT KUCJIOTHOCTH WJIM OCHOBHOCTH,
KOHIICHTPAIIUH KUCJIOT WM OCHOBAHUM, TEMITEpaTyphl Ha XapaKTep KPUBBIX TUTpOoBaHMs. KucioTHo-
OCHOBHBIC UHIUKATOPHI. [IOrpenTtHOCTH TUTPOBAHUS TIPHU OTIPEICICHHUN CHJIBHBIX U CJIA0BIX KUCIIOT U
OCHOBaHMI, MHOTOOCHOBHBIX KHCIIOT 1 OCHOBAHUII.

BOIIPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHSTUSIX (KOHTpoJHpYMBIe
komnerennun OIIK-1,2,3,4,6)

HepBI/ILIHBIe CTaHAApPTHI AJ1d YCTAaHOBJICHUA KOHICHTPAMKU PaCTBOPOB KHUCJIIOT U OCHOBaHMH.
HpI/IrOTOBHeHI/Ie " CTaHAapTU3auus paCTBOPOB COJITHOM KUCJIOTBI ¥ T'MAPOKCHUIa HATPHL. THTpOBaHPIe
COJITHOM KHCJIOTBI, THAPOKCHUAA HATPUA, CMCCU COJITHOU U 60pHOI>i KHCJIOT. AHAJIN3 CMECH 1<ap60HaTa u
TUAPOKCHU A HATPUS. OHpC,I[CJ'ICHI/Ie KECTKOCTHU BOABI.

BOITPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO(konTposmmpymslie komnerenuun OIIK-
1,2,3,4,6)

N3yuuTh BCe TEOpETHYECKHE BOPOCHI, U3JI0KEHHbIE Ha JIEKLUH (110 Iporpamme).

Hayuutbcst cTpOUTH KpUBbIE TUTPOBAHUS U BBIOMPATh UHIMKATOP IS CIIEAYIOIIUX CIIy4aeB:
TUTPOBAHHUE CUJIbHON KUCIIOThI CUJIBHBIM OCHOBaHHUEM (M HA000POT), TUTPOBAHUE CIa00M KUCIOTHI
CHJIbHBIM OCHOBAaHHEM, TUTPOBAHUE CJIA00T0 OCHOBAHUS CUIIbHOM KMCIOTON, TUTPOBAHHE CMECH
kapOOHaTa M FUIPOKCUIA HATPUSl CUIIbHOM KHCIOoTOM. Pa3o0parh mpoBeeHue aHaln3a cMecu KapOoHaTa
U TUJpoKapOOHaTa HATPUSl, THTPOBAHUS CMECH CUIIBHOM U C1a00H KUCIOTHI CUIBHBIM OCHOBAaHUEM.

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

*  CnocoObl BbIpaXeHUs! KOHLIEHTPAIMH PAaCTBOPOB
=  BprunciaeHue MOJISIPHBIX Macc 3KBUBAJICHTOB



Pacuer konuyecTBa BelecTsa

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

[TocTpoeHune KpUBBIX TUTPOBAHUS, BBIOOP HHIUKATOPA

Beluncnenue nHAMKAaTOPHBIX MOIPEIIHOCTEN

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

HazoBute nepBuuHbIe 1 BTOPUYHBIE CTAHIAPTHHIE PACTBOPBI, IPUMEHSAEMBIE B METO/1€ KUCIOTHO-
OCHOBHOTO TUTpOBaHUs. YTo Takoe (pukcaHaibl?

[Touemy pacTBOp II€I0UM HE IOJKEH COJepkKaTh KapOOHAT-UOHBI?

Kak BnusitoT Ha X011 KpUBOW TUTPOBAHUS: @) BEIMYMHA KOHCTAHTHI IUCCOLMALINA TUTPYEMOI
KHUCJIOTBl MJIM OCHOBaHMS, 0) X HauyalbHasl KOHIEHTpALUs;

B) TeMIlepaTypa TUTPOBaHHUS?

BriBenute Gopmynbl st BerunciaeHus pH Ha pa3HbIX ATamax TUTPOBAaHUS B pacTBOpax: a)
cma0bbIX KUCJIOT U OCHOBaHMI; 0) OyepHbIX cMeceil; B) THIPOJIM3YIOMIUXCS COJICH.

MOo3KHO JI1 IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KHUCIIOTY, OOPHYIO KUCIOTY, YTOJIbHYIO
KHCJIOTY 110 BTOPOW CTYIIEHH, COJIM aMMOHUS?

[Ipu xakux yclIOBUSIX BO3MOKHO TUTPOBAHHUE CMECH KUCIOT? MOHO JIM OTTUTPOBATH IO
CTYIICHSIM CEPHYIO KHCIIOTY?

B uem cymHocTs HOHHO-XpOoMOGhopHOI Teopun nHANKatopos? Kak Biusier remneparypa u
KOHLIEHTPALXs HHAUKATOpa Ha HHTEPBAJI IIEpeX0/ia €ro OKpacku?

Kak paccuuThIBaroT HHAMKATOPHBIE OLIMOKN B KHCIOTHO-OCHOBHOM TUTpoBaHuu? Kakue THIbI
MH/IMKATOPHBIX OIINOOK BaM U3BECTHBI?

YTo Takoe XOJOCTOH ONBIT ¥ CBUAETEIb, KAK OHH IIOMOTAIOT IMOBBIIIEHUIO TOYHOCTH
onpeaeneHuin?

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

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

1.

2.

Onumure npurotosiaenue 500 ey’ 0,2 M pactsopa HCI u3 30%-noro (n1.1,153) pactBopa
COJISIHOM KUCIIOThI. Paccunraiite TUTp ¥ TUTP 10 NaOH 10JIy4eHHOTO pacTBOpa.

PaccuuTaiiTe MOJISIpHYIO KOHIIEHTPALUIO U TUTP PacTBOpPa CEPHOM KUCIIOTHI, €CJIM Ha TATPOBAHUE
0,3333 2 6yps! (Na2B+0710H,0) 3atpaueno 15,45 cu’storo pactsopa.

K pactBopy azoTtHoii kucnotsl maccoit 1,1005 2 no6aBumu 25,00 em’0,5026 M NaOH.
OcraBumiics nocine peakuuu u3ositok NaOH otrurposamu 10,50 cyv’0,1075 M HCI. Beraucnure
MaccoByI0 10Jt0 /INO3 B pacTBOpE KUCIIOTHI.

Hagecka coapl B 1,2675 2, conepaxaiiasi mpuMech AUKapOOHaTa HaTpUs, paCTBOPEHA B MEPHOH
xon6e Ha 250,0 ca’. Ha tutpoBanue 25,00 ci’ pactopa ¢ dpenondranennom normio 10,90 e’
0,1004 H. pactBopa H2S04, a Ha TATPOBAHUE TOT'O )K€ PACTBOPA C METUJIOBBIM OPaH>KEBBIM
M3pacxo10BaHo 22,62 cm’Kuca0ThL. BeraucnuTs MaccoByro 100 (B %) Na2COs u NaHCO3 B
oOpasiie.

Berunciure pH pacTBopa, MOMy4eHHOTO TIPH TUTPOBAHHH B MOMEHT, Korja k 20 cv’0,2 M
pacteopa HCI no6asnen 0,2 M pactsop NaOH B xonudectse 17 e’

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



7. Tloctpoiite kpuByto TUTpoBanus 25 e’ 0,2000 M pactsopa HNO: 0,2000 M pacTBopom
TUApOKCHU A HATPU. Kakue u3 O6BI‘-IHO IMPUMCHACMBIX HHAUKATOPOB MOKHO UCIIOJIL30BAThH B
naHHoM citydae? OTBET NOATBEPIUTE PacueTaMH.

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

*  OOmue NpUHIMITE TATPUMETPUIECKOro aHanm3a. Tepmunonorus. TpeboBanus,
IIPEIbSABISEMBIE K PEAKLUsM, UCIIOIb3YEMbIM B THTPUMETPUUYECKOM aHAJIHU3E.

=  CrangapTHbl€ paCTBOPbI TUTPUMETPUUECKOT0 aHaIn3a. TpeboBaHMsl K IEPBUYHBIM CTaHIAPTAM.
CriocoObl BbIpaykeHUSI KOHIIEHTpAMU. TUTpP U TUTP MO ONpeAeIsieMOMY BEIIECTBY.

= JIporonnas teopus bpéucrena-Jloypu.

*  HWuauxaTtopsl B TATpUMETpUH. TpeboBanus k uHaAnkatopaMm. CoBpeMeHHas TEOpUsl KUCIOTHO-
OCHOBHBIX UHAMKATOPOB. HTEpBa nepexoa OKpacKu UHAUKATOPOB.

=  KpuBble TUTpOBaHUS, UX 0011as XapakTeprucTuka. CKauoK TUTPOBAHUS Kak QyHKIUS
KOHLIEHTpAllU{ pearupyrolnx BeIeCTB U TOYHOCTH aHaIM3a.

= [locTpoeHue u aHAJIN3 KPUBBIX TUTPOBAHUS: a) CHJIBHBIX KUCJIOT LIeJI04aMH, O) CllaObIX KUCIIOT
meI04aMu, B) CJIa0bIX OCHOBAHUHN KHCIOTaMHU.

*  BrnusHue pa3nnyHbIX (PaKTOPOB HAa CKaYOK TUTPOBaHMs. BrIOOp MHIMKATOPOB.

= [lorpemHocT ¥ OTpaHUYEHUs TUTPUMETPUUYECKOTO aHAIM3a.

*  HMuaukaToOpHBIE MOTPEIIHOCTH METOJIOB KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

IIPUMEYAHUE: B KOJJIOKBHYM BXOJIUT 3aIlIUTa 8cex TAOOPATOPHBIX padOT MO JaHHOMY pa3feny U
pelIeHre pacyeTHBIX 3a/1a4.

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

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

1.IIpuroToBUTH pacTBOp MEpMaHraHaTa KaJIWs C 33JJaHHON KOHIIEHTpAIMel IyTeM pa30aBiicHuUs
KOHIICHTPHPOBAHHOTO PacTBOpA.

2. [IpuroToBUTH CTAaHIAPTHBIN PACTBOPBI HATPHUS OKCalaTa M KaJlusl TMXpoMara 1o HaBeCKe C TOYHO
W3BECTHOU MAacCOM M pacCUMTATh UX MOJIIPHYIO KOHIICHTPAIIMIO SKBUBAJICHTA M TUTP MPUTOTOBICHHBIX
pacTBOpPOB.

3. CraHgapTr30BaTh PacTBOP MepMaHraHaTa Kajius [0 pacTBOPY HATPHs OKcajaTa.

4. CTanIapTU30BaTh pacTBOP HATPHUS THOCY/Ib(aTa Mo pacTBOPY Kajius AUXpomaTa.

5. CranmapTu3oBaTh pacTBOP MO MO PacTBOPY HATpHs THOCYIb(daTa.

6. OmnpenensaTh MaccoByIO o0 kenesa (II) B pacTBope myTem TUTpOBaHUS €T0 CTAaHAAPTHBIM PACTBOPOM
KaJusl IepMaHraHara.

7.0npenensath MaccoByro a0 xkenes3a (II) B oOpasiie ctanu myTeM TUTPOBAHUS €T0 CTaHAAPTHBIMU
pacTBopaMu Kallus IepMaHraHaTa v Kanus guxpomata. [[poBoIUTh cTaTuCTHYECKYI0 00paboTKy
pe3ynbTaToB aHanu3a u Meto ] dulepa A CpaBHEHUS METOIUK.

[TpuMeHsITh METO1 KOCBEHHOTO HOJUMETPUIECKOTO TUTPOBAHUS IJIsl OTIPEACTICHUS OKHCIUTENEH - MacChl
meau (II).

9. [IpuMeHsITh METO/1 KOCBEHHOTO OIPE/IeTICHHsI KHCIIOPOa B BOJIE.

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



O030p METOJ0B OKUCIUTENHFHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUs. [locTpoeHne KpUBBIX
TUTpoBaHus. DaKTOpPHI, BIAUSIONIME HA XapaKTep KPUBBIX TUTPOBAHUS: KOHIIEHTPALUS - HOHOB BOJIOPO/Ia,
KOMILIEKcooOpa3oBanue, HoHHas cuiia. CriocoObl orpeiesieHUs] KOHEYHOM TOUYKU TUTPOBAHMS,
nHAUKaTOphl. [lorpemyoctu TMTpoBaHusl.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpPOJIMpYMBbIE
komnerennun OIIK-1,2,3,4,6)

= [IpuroroBieHNE NEPBUYHBIX U BTOPUYHBIX CTAHAAPTOB.

= [lepmanranatomerpus. [IpurotoBieHue NEPBUYHBIX K BTOPUYHBIX CTAHIAPTOB.

= Omnpenenenue xemne3a(ll).

= buxpomaromerpus. [IpurotoBiaeHne NEpBUYHBIX U BTOPUYHBIX CTaHAApTOB. Omnpesenenne
weneza(Il).

= [lepmaHTaHaTOMETPUUYECKOE U OMXPOMATOMETPUUECKOE OTIPEICTICHHUE JKelie3a B CTaISIX.

= MaremaTudeckas 00padoTKa pe3ynbTaToB aHann3a. CpaBHEHHE MMOTYYCHHBIX JAaHHBIX METOIOM
Qduepa.

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

= Hopomerpuueckoe OmnpeneneHne KIUCIOpoia B BOE.

= Pemrenue THOOBEIX 3a1a4

= BpI4nCIIeHHE MOJISIPHBIX MacC YKBHBAJICHTOB

= PacyeT KOMYECTBA BEIIECTBA

® BpI4yuciIeHNs IPYU IPUTOTOBIEHUN CTaHAAPTHBIX PACTBOPOB, ONIPEAEIEHNE KOHIIEHTPAUN

= Pacuetsl pe3ynpTaToB aHanu3a. [Ipsimoe n 0OpaTHOE U 3aMECTUTENIbHOE TUTPOBAaHUE

* BpIynciieHHe NOTEHINAIOB OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX I1ap

= JlocTpoeHue KpUBBIX TUTPOBAHMUSI, BEIOOP HHIMKATOPA

* BplunciieHne HHIUKATOPHBIX MOTPEMTHOCTEN

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

» [lepmanranatoMmerpudeckoe omnpeaeiacHue Mmapranma(ll), okcamaToB, mepokcHIa BOJI0POIa,
HUTPHUTOB.

=  Honmomerpus u nogumerpus. Onpeaenenue xenesa (I11), ramoreHn1-uoHOB, MEPOKCUIOB, KUCIIOT.

=  BpomaromeTpus, IepUMETPHS, BAHAJATOMETPHS, TATAHOMETPHS, XPOMOMETPHS. TICPBUYHBIC U
BTOpPUYHBIC CTaHIApThl. MHauKaTOphl. Onpeoenerue Heopeanuueckux u OpeaHudecKux
coeOuHeHull.

=  Bompockl IS caMONPOBEPKH.

=  Kakum TpeOOBaHUAM JOIKHBI YIOBIETBOPSITh PEAKIIMH OKUCIECHUSI-BOCCTAHOBICHHUS, YTOOBI UX
MO>KHO OBLIO MCTOJIB30BaTh AJISl KOJIMYeCTBEHHOTo aHanu3a? [IpuBeauTe mpuMepsl peakiui,
HCIOJIb3YEMBIX B METOIaX.

= Ot kakux (aKTOpOB 3aBUCUT BEIMYUHA MOTEHIMANA JaHHON OKHCIUTEIbHO-BOCCTAHOBUTEILHOM
CHUCTEMBI?

* B Kkakux ciy4asx KpuBas TUTPOBAHUS B METOJaX OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTEIBHO TOYKH SKBUBAJICHTHOCTH? B Kakux cioyyasx KpuBas
TUTPOBAHUS CUMMETpUYHA?

=  YeM 00BsCHSETCS TO, YUTO MEPBBIC Karuiu pactBopa KMnO4 ipu TATPOBAHUU OKCAIaTOB
00ecIBEeYMBAIOTCS MEJICHHO, a MOCIEIYIONINe — MTHOBEHHO?



= [loueMy nepmaHraHaTomMeTpudeckoe onpezeneHue xxenesa (I11) B conssHokucnoi cpene
HE00X0IMMO MTPOBOJUTH B MIPUCYTCTBUH cMecH Llummepmana-Peitnrapaa?

= [IpuBeaurte npuMepbl OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX HHIMKATOPOB U OOBSICHUTE MEXaHU3M
HUX JIEUCTBUSL.

=  Kakue BellecTBa UCIOJb3YIOTCS B KAUECTBE IIEPBUYHBIX CTAHIAPTOB PA3INYHBIX METO/I0B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS?

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

=  Kaxkue npuunHbl 00yCIIaBIMBAIOT HEYCTOMYMBOCT pacTBOpa THOCYIb(ara? Kak mpuroToBUTH
CTaHJIApPTHBIN pacTBOP THOCYIb(DaTa?

= Kak onpenensercst pakTop SKBUBATCHTHOCTH U MOJISIpHAs Macca SKBHBAJICHTA B PEAKIIUIX
OKHCJIEHUS-BOCCTAHOBJICHUS ?

= [loueMy [Is1 HOAOMETPUUYECKUX OTIPEICICHUI OKUCIUTENEH TPUMEHSETCS 00JIBIION N30BITOK
MOJUCTOTO Kayus?

= [loueMy mepen TUTPOBAHHUEM KHCIIBIX PACTBOPOB THOCYIb(ATOM HEOOXOIMMO 3HAUUTEIBHOE X
paz0aBnenue?

= OObscHHUTE, A1 YETO HEOOXOIMMO PaCCUUTHIBATh (POPMaIIbHbIE OKUCIUTENIBHO-
BOCCTaHOBUTEJbHbIE TOTEHIIUAIBI,

= [lepeuncnure BO3MOKHbIE HCTOYHUKH OIIMOOK MIPU OKUCIUTEIHHO-BOCCTAHOBUTEILHOM
TUTPOBAHUU.

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

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

» Teoperndeckue OCHOBBI METOJIOB OKHCIICHHUS-BOCCTaHOBIIEHHSI. CXOCTBO M pa3inyue B
COBPEMEHHBIX MPEJICTABJICHUSIX O CBOMCTBAX U TIOBEACHUU OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIX U
KHCJIOTHO-OCHOBHBIX peakiuii. Peakiuu 371eKTpOHHOTO MepeHoca.

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

*  OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC TIOTCHIIMAIBI U HAIIPABJICHUE PEAKIIMA OKHCICHHS -
BOCCTAHOBJICHHSI.

=  VpaBuenue Hepucra. Bnusaue paznuunbix pakropos Ha BennuuHy E. KoHcranTa paBHOBecHs
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH.

=  OO0uue NpUHILHUIIB OKUCIUTENbHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHuUs. TpeboBaHus,
MPEIBSBIIIEMBIC K PEAKIIUSM.

»  JlocTpoeHHE KPUBBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBLHOTO TUTPOBaHMs. DaKTOPHI, BIUSIOIIAEC HA
¢dbopmy kpuBbIX. CHMMETPUYHBIE U HECUMMETPUUYHBIE KPUBbIE TUTpOBaHUs. OcoOeHHOCTH
KPUBBIX TUTPOBAHUS C KUCIOPOACOAEpKAIIUM TUTpaHTOM. CKa4OK TUTPOBAaHUS KaK (PyHKIIUs
Pa3HOCTH MOTEHIIMAJIOB TUTPYEMOU U TUTPYIOIIEH CUCTEM.

= CnocoOsl pukcupoBanusi KTT. be3piHIuKaTOpHbIE METOIBI TUTPOBAHMUSI, UCTIOTH30BAHUE
crenupuIeckux, HeOOPaTUMBIX U 00OPATUMBIX HHAUKATOPOB. OKUCIUTENFHO-BOCCTAHOBUTEILHBIC
WHIUKATOPHI ¥ IPUHIIMII UX JeHCTBUS (ITOKa3aTh HAa MpuMepe Iu(eHnITaMIHA).

= MexaHU3M U KUHETHKA OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB (KaTAIUTHYECKHE,
WHYIIUPOBAHHBIE U COTIPSHKEHHBIC PEAKITHH).

*  OmuOKH U OTPaHUYEHHUS METOJIOB OKUCIUTENIEHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUS.
WNuaukaTopHble OMMOKY U UX Pacyer.



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

Teopus u npakTUKa NepMaHraHaTOMETPUUYECKOTO TUTpoBaHUsl. CTaHIapTHBIE pacTBOphL. Pacuer
KpHUBOU TUTpOBaHUA. BO3MOKHOCTH, OTpaHUYEHHMS U IIOIPEIIHOCTH MeToaa. [Ipumepst
OIIPENEIICHUN.

OO61ast XxapakTepuCTHUKA UOJI0- K MOJUMETPUIECKOTO METOA0B aHanu3a. Monomerpus, ee
npuHiunsl. CtannapTHele pacTBOpbl. Mcrounuku ommnbok. [Ipumepsl onpeneneHuii.

O030p OCHOBHBIX METOJIOB OKHUCIUTEIBbHO-BOCCTAHOBUTEIBLHOIO TUTPOBaHUs. bpoMaTtomerpus,
LEPUMETPUS, BaHAIOMETPUS, TATAHOMETPUS (OCHOBHBIE PEAKI[UH, YCIOBHSI IPOBEICHUS
Onpe/ieNIeHu , UHIUKAaTOPbl METOI0B, IPUMEPHI OIIPEIECTICHUN).

OmuOKM KOJMYECTBEHHOTO aHaiu3a. MeTobl OLIEHKHU CUCTEMATHUECKUX U CIy4ailHbIX OLIHOOK.
Hckirouenne npoMaxos.

[IpaBUIBHOCTH M BOCIIPOM3BOIUMOCTD. BhIpaxkeHre BOCIIpOM3BOAMMOCTH. MeTo1bl KOHTPOJIS
MPaBUJIBHOCTH, ITyTH YBEJIIMYEHUS] BOCIIPOU3BOAUMOCTH.

CratucTtuueckoe pacrpenenenue norpemsocreil. [lpenen ooHapyxeHus.

CpaBHenue 1ByX BRIOOpOK. OOHApYKEHHE CHCTEMAaTHYECKUX IMOTPEITHOCTEH.

IIPUMEYAHUE: B KOJINTOKBHYM BXOJIMT 3aIIUTa 8cex TA0OPATOPHBIX padOT MO JaHHOMY pa3aeny

" PCIICHUEC PACUCTHBIX 3a1a4.

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

ens:
Ha oc

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

U CYIIHOCTH METOJ0B APIr€HTOMETPUH, THOLIUAHATOMETPUHN U MEPKYPOMETPHUH YMETH BBITIOJIHSTh
0CaJIUTENIbHOE TUTPOBAHKHE U OOOCHOBBIBATH YCIIOBHUS €r0 MPOBEACHUS; YMETh IPOBOIUTH PACYETHI IO
pe3ynbTaTaM TUTPOBAHUS, PACCUNTHIBATh U CTPOUTH KPUBBIE OCAUTEIBHOTO TUTPOBAHUSI.

Ymern:

1.IIpurotoBuTH pacTBOp cepedpa HUTpaTa MyTeM pa3daBiIeHUS KOHIICHTPUPOBAHHOTO PacTBOpA.

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

3. CraHmapTu30BaTh pacTBOp cepedpa HUTpaTa MO PacTBOPY HATPHS XJIOpUAa MeTo1oM Mopa.

4. CtaHnIapTU30BaTh pacTBOP AMMOHUS THOILIMAHATA [0 pacTBOPY cepedpa HUTpaTa.

5. Onpenensth Maccy XJOPUIOB B pacTBope mo metoay Donbsrapaa (06paTHOE TUTPOBAHHUE).

Bonpocsl, u3yuaemble Ha JieKuuH (KOHTpoJupyMmbie komnerenunu OIIK-1,2,3,4,6)

HOCTpOGHI/IC KPHUBLIX TUTPOBAHUA. Crioco6n1 06Hap}I)KeHI/I$[ KOHEUHOM TOUKH TUTPOBAHUA;
HUHAUKATOPBI. HOFpeH_IHOCTI/I TUTPOBAHUAL.

Bormpocsl, n3ydaemblie Ha 1a00pPaTOPHBIX 3aHATUAX (64aca).

Aprenromertpus. [IpuroroBineHue nepBUYHBIX U BTOPUUHBIX CTaHAApTOB. OnpeneneHue Xaopui-
HOHOB MeToaamu Mopa u Qosbrapa.

BOINIPOCHI U3YYAEMBIE CAMOCTOSATEJ/IBHO (xouTpoupymsbie komnerenuun OIIK-
1,2’3’4’6)



N3yunth BCe TEOPETHUUECKHE BOIIPOCHI, U3JIOKEHHBIE HA JICKIUU.

Pemenne THIOBBIX 33729

BrrunciieHne MOJISpHBIX Macc SKBUBAJICHTOB

PacueT konndecTBa BelecTBa

Brprunciienus npu NpuroTOBJIECHUU CTAaHAAPTHBIX PACTBOPOB, ONIPEACICHUE KOHIIEHTPALUIA
Pacuets! pesynbTaToB ananu3za. [Ipsimoe u oOpaTHOE W 3aMECTUTENILHOE TUTPOBAHHWE
[TocTpoenne KpUBBIX TUTPOBAHUS, BEIOOP HHAMKATOPA

BrrunciieHne MHAUKATOPHBIX MOTPENTHOCTEN

BOITPOCHI IJIsA CAMOIIPOBEPKU (xkoutposunpymbie komnerenuuu OI1K-1,2,3,4,6)

XapaKTepI/ICTI/IKa MCTOAO0B OCAXKIACHUA U IPUMCHACMBIX IJIA 3TOTO XUMHUUYCCKUX peaKHI/Iﬁ.
Kaxk Bnuser koHnentpanusa naaukaropa K2CrO4 Ha TOUYHOCTB aHanu3a no Mmeroxy Mopa?

Kpussie TuTpoBanus mo merony Mopa. 3aBUCMMOCTb BEJTMYHMHBI CKauyKa HA KPHBOM TUTPOBAHUSA
OT KOHIIEHTPALMH, TEMIIEPATYPhl U pACTBOPUMOCTH OCAXKJAEMOT0 BELIECTBA.

VYkazarb ycioBus JUisi ONpeAesIeHUs XJIOpuaoB 1o merony Dosbrapaa?

[Moyemy npu nipubasaeHny HoHoB SCN ~ K pacTBopy, coaepkamemy Ag™ u Fe’*, nonst SCN -
CHauaja pearupyoT ¢ HOHaMH cepebpa U JIMIIb 3aTeM C MOHAMH kKenes3a?

Kaxoif HHAMKATOp ClemyeT MCHOIb30BaTh IIPH ONMPEeNeHHH XJIOPHUI0B METOIOM apreHTOMETPHH
B IIPHCYTCTBUM HOHOB PO~ ?

[Touemy npu onpeeIeHUU TATOTEHHUIOB 10 METOTy Mopa JOJDKHBI OTCYTCTBOBATh TaKHE
KaTHOHBI Kak Ba’*, Pb’*, Bi** u Ip., B TO BpeMsl KaK MMpHU onpeaeaeHnu mo metoay domsrapaa
OHHU HE MeIIaT?

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

Kakoii Bun Oyzner uMeTh KpuBasi TATPOBAHUS CMECH MOIUA U XJIOpUIa Kallusl HUTPATOM cepedpa
C cepeOpsSHBIM HHAUKATOPHBIM 3JIEKTPOIOM?

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

C Kaxo¥ IeIbI0 IPU MOTEHIHMOMETPUYECKOM ompeaeneand CI u I B pacTBOpP BBOJUTCS
Ba(NO3): w Ba(CH3COO):2?

5.4. KOMIUVIEKCOMETPUYECKOE TUTPOBAHME (xouTposupymbie komnerenuuu OIIK-
1,2,3,4,6)

ean:
Ha ocHoBe 3HaHMI1 TEOPETHUYECKMX OCHOB PAaBHOBECUM B PACTBOPAaX KOMILJIEKCHBIX COEIMHEHU,

CYIIHOCTU MCTOJa KOMIIJICKCOHOMCTPHU U HABBLIKOB pa6OTLI MO0 TUTPUMETPHUICCKUM MCTOJaM aHAJIM3a

YMETb BBITIOJIHATH METO] KOMILIEKCOHOMETPUIECKOTO TUTPOBAHHUS U 0OOCHOBBIBATh YCIOBUS €TI0
MPOBEACHUS. Y METh POBOJUTH PACUEThI IO pe3y/IbTaTaM TUTPOBAHMUSL.
YMmerh:



1. IlpuroToButh cranaaptHeiii pactBop D TA.

3. OnpenensaTh Maccy cajiblysl U MarHus B BOJI€ IPSMbIM TUTPOBAHHUEM.

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

5. IIpoBOAUTH CTATUCTUYECKYIO 00OpabOTKY pe3yJIbTaTOB aHAIM3a.

BOITPOCBHI, U3YYAEMBIE HA JIEKIIUU (kouTpoaupymbie komnerennuun OI1K-1,2,3,4,6)

Heoprannueckue u opranm4ecKkue TUTPAHTHI B KOMILIEKCOMeTpuu. Vcnosb3oBanue
aMUHOTIOIMKapOOHOBBIX KUCIIOT B KOMIUIEKCOHOMETpHUH. [locTpoeHre KpUBbIX TUTPOBAHUSI.
MerTaninoXpoMHble HHIUKATOPhI U TpeOOBaHMsL, IPEeIbsABIsEMble K HUM. BaxxHeilline yHuBepcaibHble U
crenupuueckre MeTalIoOXpOMHbIE HHAUKATOPbI. CrocoObl KOMIJIEKCOHOMETPUUECKOTO TUTPOBAHUS:
npsimoe, o0paTtHoe, KocBeHHOe. CelleKTUBHOCTh TUTPOBAHMS U CIIOCOOB! ee noBbleHus. [lorpemnoctu
TUTPOBAHHSIL.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpOJMPYMBbIE
komnerennun OIIK-1,2,3,4,6)

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

e Pelenne THIOBEIX 3a1a4

e Brruncienne MOJIIPHBIX MacC SKBUBAJICHTOB

e PacueT KOJIMUECTBA BEIIECTBA

e Brpruncienus npu NpuroTOBIECHUH CTaHAAPTHBIX PACTBOPOB, ONPEJEICHNE KOHIICHTPpaui
e Pacuets! pe3ynbpTaToB aHanu3a. [Ipsmoe u 0O6paTHOE W 3aMECTUTEIILHOE THUTPOBAHHWE

e Pacuer ycI0BHBIX KOHCTAaHT 00pa30BaHUsI KOMILIEKCOHATOB

e [locTpoeHne KpUBBIX TUTPOBAHMS, BHIOOP MHIMKATOPA

e Bruncnenue HHAWUKATOPHBIX HOFpGH.IHOCTGﬁ

BOITPOCBHI U3YHAEMBIE CAMOCTOSATEJIBHO (xonTposaupymbie komnerennuun OIIK-
1,2,3,4,6)

L4 HSy‘{I/ITb BCC TCOPCTUUYCCKUEC BOIIPOCHI, U3JIOKCHHBIC Ha JICKIIHUH.

e Omnpenenenue, xxene3a, aATFOMUHAS, MEIN, IIUHKA B PACTBOPAX YUCTBIX COJIEH U TP COBMECTHOM
MPUCYTCTBUHU.

e Bomnpocsl A caMOIIPOBEPKH.
e Kakue nonmsuposanusie popmbl 3JTA MOTYT CyIIECTBOBAThH B pacTBOpax?

e Kaxas nonunsupopannas popma IJJTA B3aumozeicTByeT ¢ monamu Ca’* u Mg** nipu
OTIPEIEIIEHUH KECTKOCTH BObI?

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



Kak moabuparoT MHAUKATOPBI Ui KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHUSA?

[ToueMy 3HaUMTEIBHBIE KOJUYECTBA JKEJI€3a MOTYT MEIIAaTh ONPEAEICHUIO OO0IIel &KECTKOCTH
BobI? KakuM 00pa3oM MOXKHO YCTPaHHUTH ATO SIBICHUE?

Kaxkoe 3Hauenne nMeer KUCIOTHOCTh MPU KOMIUIEKCOHOMETPUUYECKUX OIPEAeTICHUsIX?
J1y1s 4ero pacCYMTHIBACTCS YCIOBHAS KOHCTAHTA YCTOMYMBOCTH U KaK OHA OINPEeIIIeTCs ?

Kakune TpeboBaHUs NPENBIBIAIOTCS K PEAKLUAIM B METOJI€ KOMIUIEKCOHOMETPHUIECKOTO
TUTPOBAHUA?

OxapakTepu3yiTe mprueMbl TUTPOBAHUS KOMILJIEKCOHOMETpHUeckoro metona. [IpuBenure
MIPUMEPBL.

3aumTa HHAUBUAYAJBHOI0 3a1aHUA U CAaYa KOJUIOKBUYMA.

BOITPOCHI K KOJVIOKBUYMY "OCAAUTEJBHOE N KOMIIVIEKCOHOMETPHUYECKOE
TUTPOBAHUE" (kouTposmpymsbie komnerenuun OI1K-1,2,3,4,6)

CymHoOCTh METOJIOB OCAAUTEIBLHOTO TUTPOBAHUSA. VICTOUHUKY MOTPEIIHOCTEM.

HOCTpOGHI/Ie KPHUBBIX OCATUTCIIBHOTO TUTPOBAHMA. q)aKTOpBI, BJIMAIOINHUE HA BEJIMUWHY CKa4YKa
TUTPOBAHUA.

Aprentometpusi. Metoa Mopa onpeneneHus raloreHu0B, €ro BO3MOXXHOCTH U OTPaHUYEHUS.
Crioco6s1 pukcupoBanus TO.

Tuonnanatomerpusi. OnpeneneHus raioreHu10B.

Meron ®asHca. AICOOLMOHHBIC HHAUKATOPHI.

WNuaukaTopsl 0CaANTENBHOTO TUTPOBAHUS. | HITHI HHIMKATOPOB.

Onpenenenre cynb(}haToB METOIOM OCATUTENHFHOTO TUTPOBAHUS C MHANKATOPOM HHTXPOMA30.
CymHOCTH METOI0B KOMILTEKCOHOMETPUIECKOTO THTPOBAHHSL.

Kommekconsr 11 u III (OATY u 3TA), ux XxapaKTepuUCTHKH U CBOMCTBA.

[TpuHIHIIEI TOCTPOEHUS KPUBBIX KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHUSI.

Crioco0b! KOMITIIEKCOHOMETPHUIECKOTO THTPOBAHUS, IPSIMOE, 00paTHOE TUTPOBAHKE, KOCBEHHOE,
3aMeIeHNI.

CeneKTHBHOCTh KOMITIIEKCOHOMETPHH, BO3MOXXHOCTH €€ TTOBBITIICHUSI.

MeramioxpoMHbIe HHIAUKATOPHI, IPUHITAI UX JecTBUs. TpedoBaHus, MPeIbIBISIEMbIE K
METaJIOXPOMHBIM HHIUKATOpaM.

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

KOMHJ’IGKCOHOMGTpH‘IGCKOG OIIPEACIICHUC KaJIbLIUA 1 MarHusl. OnpeneneHHe OGHIefl KECTKOCTH BOJHBI.

IIPUMEYAHUE: B KOJIJIOKBUYM BXOJUT 3aIlUTa 6cex 1a00paTOPHBIX pabOT MO JaHHOMY pasJieny U
pelIeHne pacueTHBIX 3a1a4.



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

Iean: Ha ocHOBE 3HaHMI TEOPHUH, IIPAKTUKU U BO3MOKHOCTEH AIEKTPOTUTPUMETPUUYECKUX METOI0B
aHaJM3a OBJIAJIETh TEXHUKOM paboThl Ha pH- MeTpe, KyTOHOMETPHUYECKOW U aMIIEPOMETPHUECKON
YCTaHOBKaX, yM€Th IPUMEHSTH [I0JIyY€HHbIE JaHHbIE 7S MIEHTU(UKALMN HEOPTaHUYECKUX U
OPraHUYECKUX COECIMHEHUM; BBIIIOIHATh KOJIMYECTBEHHOE ONIPECIICHUE BEIIECTB dJIEKTPOXUMUYECKUMU
METOJaMH.

Bompocel, n3yuaemsie Ha jgekiuu ''(koHTposMpymbie komnerenuun OIIK-1,2,3,4,6)

OO6mrast XxapaKTepUCTHKA YIEKTPOXUMHUUECKIX MeTO10B. Knaccudukarus. DIeKTpOXUMHYECKUE TUCHKH.
NHauKkaTopHBIN 3JEKTPOI M AJIEKTPOJ CPaBHEHUS. PABHOBECHBIE U HEPABHOBECHBIE SJIEKTPOXUMHUYECKHUE
CUCTEMBI. SIBJIEHNS, BOSHUKAIOIINE MTPU POTEKAHUH TOKAa (OMUYECKOE TaJICHUE HATIPSDKCHHUS,
KOHIICHTPAIIMOHHAS U KHHETHYecKas noJisspusarus). [lonspu3anmoHHbie KpUBbIe U X UCTIOJIb30BaHUE B
Pa3IMYHBIX AEKTPOXUMHUYECKUX METOIAX.

BOITPOCBHI U3YYAEMBIE CAMOCTOSATEJIBHO (konTposaupymsbie komnerenuun OITK-
1,2,3,4,6)

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

6.1 TIOTEHUUOMETPUSI (xourposmpymsblie komnerenuun OIMK-1,2,3,4,6)

Bomnpocel, n3ydaemsie Ha ekiuu (KOHTpoJupymbie komnerenuu OI1K-1,2,3,4,6)

IIpsimas norenimomerpus. Mizmepenune norenuuana. O0paTumble U HEOOPATUMbIE OKUCIUTEIBHO-
BOCCTaHOBMTENbHbIE cUCTeMbl. THmKaTOpHbIE 21eKTpoabl. MoHOMeTpus. Kitaccuduxanuus
MOHCEJIEKTUBHBIX 3JIEKTPOJIOB: 3JIEKTPOJIbl C TOMOT€HHBIMHU U I'€TEPOr€HHBIMU KPUCTAIIIMYECKUMHU
MeMOpaHaMH, CTEKJISTHHbIE 3JIEKTPO/Ibl, 3JEKTPO/IbI ¢ OJBMKHBIMU HOCUTEISIMH, (DEPMEHTHBIE U
ra304yBCTBUTENbHBIE 3JEKTPOIbl. DIeKTpogHas PyHKIMS, KOAPPULIUEHT CEeNeKTUBHOCTH, BpeMs
OTKJIUKA.

[ToreHuomeTpuyeckoe TUTpoBaHue. MI3MeHeHue 31eKTPOJHOr0 OTEHIIMaNa B IIPOLIECCEe TUTPOBAHUS.
Crnioco0Obl 06HapyKEeHUSI KOHEYHOM TOUKHM TUTPOBAHUS; MHIUKATOPBI. Mcronb30BaHue peakuit
KHCJIOTHO-OCHOBHBIX, OCaKJICHUS, KOMIIJIEKCOOOPa30BaHUs, OKUCIEHHUS-BOCCTAHOBIICHUSL.
Bonpocsl, n3ydaembie Ha 1a0OpaTOPHBIX 3aHATHAX (KOHTPoaupyMbie komnerenuuun OIIK-
1,2,3,4,6)

Omnpenenenue pH TutpoBanue ConsiHON M YKCYCHOM KUCIOT. OnpeneneHnue noAuI0B U XJIOPUIOB
P COBMECTHOM NPUCYTCTBUU. VCTI0IB30BaHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS JUISI
ONpe/IeTICHUSI MOHOB METAJJIOB PA3HBIX CTENEHENH OKUCIECHUS.
Pemenne TUMOBBIX 3a1a4
Pacuer noTeHnumana 3meKkTpoaa 1o 3a/laHHbIM TapaMmeTpam
Pacuet 3/IC rajibBaHM4ECKOTO JIeMEHTa
Pacuer paBHOBECHON KOHUEHTpALIMU
[TocTpoenne KpUBBIX TOTEHIIMOMETPUUECKOTO TUTPOBAHUS



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

BOIIPOCHI U3YYAEMBIE CAMOCTOATEJIBHO

N3yunth BCE TEOPETUUECKUE BOIIPOCHI, U3JI0KEHHBIE 110 JaHHOU TEME.

BOITPOCHI IJIsA CAMOIIPOBEPKU (kouTpoaupymbie komnerennuu OI1K-1,2,3,4,6)

= Kako¥l mMpUHINI JISKUT B OCHOBE MOTEHIIMOMETPHUUECKOTO METO 14 aHaIn3a?

= Kakue Bubl NOTEHIIMOMETPUU UCTOIb3YIOTCS B aHAJIM3€ U Ha YEM OHU OCHOBAHbI?

= Ha3oBure npuMeHsieMble B TOTEHIUOMETPUUYECKOM TUTPOBAHUH PEAKIIUU U OIIpeiesieMble
BelecTna. [IpeumyniecTBa 1 OrpaHU4YE€HUS METO1A.

= Kakum TpeGoBaHUIM JI0JKHBI yIOBIETBOPATH HHIMKATOPHBIE SJEKTPObI U DJIEKTPOIbI
cpaBHeHus? OxapakrepuzoBaTh 31ekTposl [ u 1l pona.

* HanumuTe ypaBHEHUs] paBHOBECH, ONIPEIEIISIONINX TOBE/IEHUE CTEKIITHHOTO U
XJIOPCEPEOPSHOTO AIEKTPOJIOB MIPH MMOTEHIIMOMETPUIECKOM orpeaesieHuu pH?

= Jlouyemy OOBIUHBII MUJUTMBOJIBTMETP HEIb3s UCIIOJIB30BATh I U3MEPEHUS dJIC IpU
MOTEHIIMOMETPUYECKUX OTIPEIeICHUAX?

= Tlouemy pH-MeTpbl HeoOxoauMO KanuOpoBaTh? Kak ocymiecTBisiercst HacTpoii-ka pH-merpa?

= Kak onpezensercs TOUKa SKBUBAJIEHTHOCTU MPU NOTEHIMOMETPUUECKOM TUTPOBAHUU?

* Yro Takoe K0IPPUIUECHT CETEKTUBHOCTH?

=  VKaxuTe yCcIOBHS JJIsl COBMECTHOTO OIpe/IeleHHsI IBYX U O0jiee HOHOB B METOIE
MMOTEHMOMETPUYECKOTO TUTPOBAHMSL.

=  OOBSICHUTE BO3MOXHOCTb TUTPOBAHUS raJOr€HUIOB IIPU COBMECTHOM MPUCYTCTBHUU.

= Kaxoil Bua 6yaer uMeTh KpuBas TATPOBAHUS CMECH MOAWA U XJIOPUJIA Kalusl HUTPATOM cepedpa
C cepeOpsSHBIM UHINKATOPHBIM 3JIEKTPOIOM?

= Ot kakux (paKTOPOB 3aBUCUT BETUUMHA CKayKa MOTEHIIMAJIa HA TIOTCHIIMOMETPUIECKON KPUBOI?

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

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

Bonpocsl, n3yyaemble Ha Jiekuun (KoHTposaupymble komnerenuuun OIIK-1,2,3,4,6)

Teopernueckre ocHOBBI. 3akoH Dapajest. CriocoObl ONpeeIIeHHs] KOJIMUeCTBa AIeKTpruiecTBa. [Ipsmas
KYJIOHOMETPHS ¥ KYJIOHOMETPUIECKOE TUTpoBaHue. KylloHOMETpHs IpU IOCTOSIHHOM TOKE U
MOCTOSTHHOM TOTEHIHale. BHEIHsISI U BHYTPEHHSISI TeHEpaIis KYJIOHOMETPHUECKOTO TUTPAHTA.
TuTpoBaHHE IEKTPOAKTUBHBIX U DJICKTPOHEAKTHBHBIX KOMIIOHEHTOB. OmpeiesieHne KOHEYHOH TOUKH
TuTpoBaHus. [IpenMyiiecTBa U OrpaHUYEHUS] METO/Ia KYJIOHOMETPUYECKOTO TUTPOBAHUS IO CPABHEHHIO C
JIPYTUMU TUTPUMETPHUUECKUMHU METOIaMHU.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHSTUSAX (koHTpoJHpyMbIe
komnerennuu OIIK-1,2,3,4,6)

OHpeI[eJ'IeHI/IC MaJIbIX KOJIHUYCCTB KHCJIOThI U IHeHOqH,aCKOp6HHOBOﬁ KHCJIOTBI U Op.

Pemienne TUIOBBIX 3aday 3akoH d)apa,ueﬂ. Pacuer nmapaMeTpOB IJIA1 KYJIOHOMETPHUICCKUX H3MepeHHI>i.
OHpe,Z[CJ'ICHI/IC KOHIICHTpAaluU paCTBOPOBIO

OHpe,Z[eJleHI/IC MacCChI OIIpeACIIIEMOI0 BEIICCTBA U MacCOBOM JI0JIU BEILIECTRA.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO



N3yunTth Bce TEOPETUUECKHUE BOIIPOCHI, U3JIOKEHHBIE IO JAHHOMU TEME.

BOITPOCHI AJIsI CAMOIIPOBEPKU (kouTposaupymbie komnerenuuun OI1K-1,2,3,4,6)

C kako# 1eJbI0 B SUeHKe pa3IesisiioT KaTOHOE U aHOHOE IIPOCTPAHCTBO?

Uro takoe IIIK u I[MI'K metoant?

JlaTh CpaBHUTEIBHYIO OLICHKY MEIHOTO U CEPEOPSHOTO KYyJTOHOMETPOB.

JIJ1st KaKMX TUTIOB PEaKIUi MOXKET ObITh UCIIOJIB30BAHO KyJIOHOMETpUueckoe TutpoBanue? [lpuseaure
MIPUMEPBHI.

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

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

CymHocth MeTona. HamkaTopHabie 31eKTpoibl. BeIOOp moTeHnana nHANKaTOPHOTO IEKTPOIa.
AMITIEpOMETPUYECKOE TUTPOBAHNUE C OJHUM M JIBYMs MOJISIPU30BAHHBIMU AIEKTPOIaMU. BHUIbI KpUBBIX
T I/ITpOBaHI/ISI.

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

=  AMIIEPOMETPUYECKOE TUTPOBAHUE C OJHHUM SJIEKTPOJAOM.

= PenieHUe THUIIOBBIX 3a7a4

=  Bp10op moTeHIMaNA I aMIEPOMETPUUYECKUX OTIPEICTICHHI

= Pacuer pe3ynbTaToB aHAJIM3a ISl aMIIEPOMETPUUECKUX OIPeIeICHUA

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

BOIIPOCHI IJIs1 CAMOITPOBEPKMU (kouTpoaupymbie komnerenuun OIIK-1,2,3,4,6)

= Ha yem ocHOBaH METOJ aMIIepOMETPUUECKOro TuTpoBaHus? M300pa3ute BOZMOKHbBIE (JOPMBI
KPHUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHHSI.

* B ueM mpeumyiecTBa U HEAOCTATKH aMIIEPOMETPHUECKOTO TUTPOBAHUS IO CPABHEHHUIO C
KJIACCUYECKUM TUTPOBaHHEM?

= Kakue 31eKTpobl IPUMEHSIIOTCS B METOIE aMIIEPOMETPUUECKOTO TUTPOBAHUS?

* 3ammuTa UHIUBUAYAIBHOTO 33aJaHHs U cJjadya KOJIOKBUYMA.

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

=  OOume NPUHLIHUIIBI MOTEHIIMOMETPUYECKOTO aHAIIN3A.

= DJIEKTPO/bl, IPUMEHSAEMBIE B IOTEHIIHOMETPUYECKOM aHAIM3E.

*  CTeKJISIHHBIHN 3JeKTPO/Jl, TEOPETUUECKHE OCHOBBI, YCIIOBUS pabOTHI.

* JloHCeNneKTUBHBIE AIEKTPOIbl, OCHOBBI TEOPUH U IIPAKTUKH

= JloTeHHMOMETpUYECKOE OlIpeeIeHE BeMnIuHbI pH. D1eKTpoab!.

= Cnoco6sl o6Hapyxenuss KTT noreHmoMeTpuueckuM TUHTPOBAHUEM.



= JloTeHOUMOMETPHUUECKOE KHUCIOTHO-OCHOBHOE TUTPOBAHHUE.
= JloTeHIMOMETPHUUYECKOE TUTPOBAHME TAJOIE€HUIOB. IHIMKATOPHBIM JJIEKTPO.
= JloTeHIMOMETPUYECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DJIEKTPOAbI METOA.
IIpumepsl onpeneseHuii.
= OOmas XxapakTepUCTHKA aMIIEPOMETPUIECKOTO TUTPOBAHMS. DIEKTPOIbI MeTo1a. Buabl
aMIIEpOMETPUYECKUX KpUBBIX. lIprmepsl onpeneneHui.
Kynonomerpuueckoe tutpoBanue. Cxema ycraHoBKU. OCHOBHBIE 3aKOHBI. [IprMeps! onpeneneHuil.

IIPUMEYAHUE: B KOJITOKBUYM BXOJIMT 3aIIUTa 8cex TA0OPATOPHBIX padOT MO JaHHOMY pa3aeny
Y PELICHHUE PACUETHBIX 3aa4.

MOAYJb 7 CIHEKTPOCKOIIMYECKHE (OIITUYECKHUE) METO/Ibl AHAJIN3A
(kouTposmpymblie komnerenuuu OIMK-1,2,3,4,6)

BOITPOCHI, U3YYAEMBIE HA JIEKIIUU (xouTposupymbie komnerenuuu OIIK-1,2,3,4,6)

CriekTp 3JeKTPOMArHUTHOTO U3TYICHHsI. DHEPTHsl (JOTOHOB, YaCTOTA, BOJIHOBOE YUCIIO, JITHHA
BOJIHBI; CBSI3b MEXIY HUMH; TCPMUHBI, CAMBOJIbI, €IUHUIIEI n3MepeHus. COoCTaBIIAIONNEe BHYTPCHHEH
SHEPTUH YaCTHUI] ¥ COOTBETCTBYIOIIHNE UM JHAITA30HbI 3JICKTPOMArHUTHOTO M3Ty4eHUss. OCHOBHBIC THITHI
B3aMMO/ICHCTBUS BEIIECTBA C U3IYICHUEM: SMUCCHS (TEIIOBasI, TFOMUHECIICHIINS ), TIOTJIOIICHHE,
paccestare. Kimaccugukarus CrieKTpoCKOMMIECKIX METOJIOB 110 TIPUPO/IC YACTHII, B3aUMO/ICHCTBYIONIUX C
M3JIy4eHHEM (aTOMHBIC, MOJICKYJISIPHBIC); XapakTepy mpoiiecca (abcopOIMOHHbIE, SMIUCCHOHHBIE);
JMAITa30HY 3JIEKTPOMATrHUTHOTO U3ITyICHHSI.

Criektpsl aroMOB. OCHOBHBIE M BO30YKJI€HHbIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKU COCTOSTHUI.
DHepreTuyeckue nepexoibl, npaBuiaa oToopa. BeposTHOCTH 37€KTPOHHBIX IEPEXO0B U BpeMeHa KU3HU
BO30YKICHHBIX COCTOSIHUN. XapaKTEePUCTUKHU CIEKTPAJIbHBIX JIMHUN: TIOJIOKEHUE B CIIEKTPE,
MHTEHCUBHOCTb, NOJMYIIMpUHA. [[pUUuHBI yITUPEHUS CTIEKTPAIbHBIX JTUHUM.

CriekTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXEeMBI AJICKTPOHHBIX YPOBHEH MOJICKYJIbI. DJIEKTPOHHEIE,
KoJiebaTenbHbIE U BpalllaTeIbHbIe CIEKTPBI MOJIEKYJI. 3aBUCUMOCTh BUA CIIEKTPa OT arperaTHOro
COCTOSIHUSI BEILIECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHMSI U MOTJIOLIEHUS JIEKTPOMAarHUTHOTO n3nydeHus. CBs3b
AQHAJIMTUYECKOTO CUTHAJIAa C KOHIIEHTpalMel omnpenensieMoro KoMnoHeHTa. OCHOBHbBIE CIIOCOObI
onpeesieHus] KOHIICHTPAIMH B CIIEKTPOCKOIIMUYECKUX METO/1aX.

Amnmnaparypa. CriocoObl MOHOXpOMaTH3aIUK JIyducToi sHepruu. Kiaccudukanus crekTpanbHbIX
puOOPOB, MX XaPAKTEPUCTUKU: TUCTIEPCHs, pa3pelIaroniasi criocoOHOCTb, cBeTocuma. [IpueMHuKu
u3mydeHus: (OTOAIMYIbCHS, POTOITEMEHTHI, POTOYMHOKHUTEIH, MOTYIIPOBOIHUKOBBIE TPUEMHUKH.
WNuctpymentansubie moMmexu. LIlyMbl M OTHOIIIEHHE CUTHAT — LIYM.

7.1 METOJIbI MOJIEKYJISAPHOM ONITUYECKOMN CHEKTPOCKOITUM (KOHTpOIMpyMbIe
kommnerennuu OIIK-1,2,3,4,6)

HCJ'ILZ Ha ocHoBe 3HaHuM TCOpHHU, ITPAKTHUKU U BO3MOXKHOCTEH aI[CO6I_II/IOHHO-CHCKTpOCKO-HI/I‘{eCKOFO
MeETOJa aHajnu3a OBIaACTh TEXHUKOM pa6OTH Ha (I)OTOBJICKTPOKOJ'IOPI/IMeTpe, YMETH TIPUMCHSATDH
QJICKTPOHHBIC CIICKTPBI MOTJIOMICHUS I I/I)IeHTI/I(I)I/IKaLII/II/I HCOPraHUu4CCKUux COGI[I/IHGHPlﬁ; BBITIOJIHATDH
KOJIMYCCTBCHHOC OIIPEACIICHUC BCIICCTB Q)OTOMeTpH‘{eCKI/IM, XpOMaTO-q)OTOMeTpI/I‘leCKI/IM MCTOJaMH.

Bonpocsl, n3yyaemsble Ha JeKuuu (KOHTpompymble komnerenuun OIIK-1,2,3,4,6)



[MpunnunuansHas cxema npubdopa. Knaccudukanus anmaparypsl ¢ TOYKH 3peHHs criocoba
MOHOXpOMaTH3aKU (POTOMETPHI, CHEKTPOPOoTOMETPBI). OCHOBHBIE MPHYUHBI OTKIOHEHHSI OT OCHOBHOTO
3aKOHA CBETOIOTJIONICHHUS (HHCTPYMEHTAIBHBIC U (PU3UKO-XUMHUYECKHE).

CBs3b XUMHUYECKOW CTPYKTYPBI COCTUHEHHUS C a0COPOIIMOHHBIM CTIeKTpOM. COCOOBI MOTy4YeHUs
OKpAIIICHHBIX coenHeHnH. DOTOMETPHUECKUE aHATUTUIECKUE peareHThl, TpeboBanus K HUM. CriocoOsl
onpe/iesieHUs] KOHIIEHTPAIH BelecTB. MI3MepeHne BbICOKMX, HU3KUX ONTUYECKUX MIIOTHOCTEH
(muddepentmanbHbIil MeTOT). AHAJIN3 MHOTOKOMIIOHEHTHBIX cHCTeM. CIIeKTpoOTOMETPHS KaK METOT
HCCIe0OBaHUS PEaKIMid B pacTBOpax (KOMILIEKCOOOpa30BaHUs, MPOTOJUTUUECKUX, arperaiun),
COIPOBOXKIAIOIINXCSI U3MEHEHUEM CIIEKTPOB MOIJIOIIEHUS. MeTpoIornueckue XapakTepuCTUKU U
AQHAJINTUYECKUE BO3MOKHOCTH.

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

KonuuecTBennbIit (hoToMeTpruueckuii ananums. Y cloBusi OTOMETPHUUECKOTO OTpeaesieHus (BBIOOp
(dboTOoMeTpHUeCcKOl peakiuy, BEIOOP JUIMHBI BOJHBI, KOHIIEHTPALIMU PACTBOPA U TOJIIUHBI
MOTJIOLIAIOUIETO CJIOSI, CIIOJIb30BaHKE PacTBOPa cpaBHeHUs ). Onpeienienre KOHIEHTpauu
aHAJIM3UPYEMOT0 pacTBOpa: METO IPalyipOBOYHOrO rpaduka, METO OJHOTO CTaHIapTa, ONpeIeIeHHe
KOHLIEHTPALIMU TI0 MOJIAPHOMY KO3(pPUIIMEHTY MOTJIOIeHHs], MeTO1 100aBOK cTanaapta. OnpeneneHue
KOHLIEHTPALMN HECKOJIbKMX KOMIOHEHTOB IPU UX COBMECTHOM MPUCYTCTBHUU.

doTomeTpuyecKkoe omnpeesieHue MeId B BUJIe aMMHaKara.

doTomeTpruyecKoe oNpe/iesieHne MapraHiia B BUJie IepMaHraHara.

Paznenenne manbix konuuects xene3a (I11) u Hukens metomom OymakHOH XpomaTorpadun U ux
(dhoToMeTpHUECKOE OTIpeieTICHHE B 30HaX XpoMaTorpaduu.

Pemienne TUMOBBIX 3a/71a4 (KOHTpPoJupyMble komnerennun OIIK-1,2,3,4,6)
e 3axon byrepa — JlambepTa - bepa. Pacuer A, ¢, C.

e PacueTsl pe3ynbTaTOB aHAIM3a [0 IPalyUpOBOYHOMY I'paduKy, METOJIOM 100aBOK U METOJIOM
CpaBHEHHUS

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

=  Kak npousBoasT BbIOOp CBETOPUIBTPA IPH (POTOMETPHUUECKUX U3MEPEHUSX ?

= Kakue 3ak0HBI (OTOMETPUU UCTIONB3YIOTCA B aHAIH3E?

= KaxkoBa CBsI3b MEXAY ONTHUYECKON MIOTHOCTHIO U MPOIyCKaHUEM pacTBopa’?

= KakoB (pM3UYECKUI CMBICI TepMUHA "MOJSIpHBIA KO duimenT noramenus"? Kak ero
paccuuTarh?

= Kak MaTeMaTH4eCKHU CBSI3aHBbI 1IKala MPOIMYCKaHUs U oNTHYecKas IoTHOCTh POKa?

= Kak ycTpaHsIoT BiIMSHUE BOCCTAaHOBHUTENEH MpU (OTOMETPUUECKOM OIPEICTICHUH MapraHiia B
Buae MnOy~ ?

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

= TJlouemy npu ompeneneHuu Mapratia B Bujge MnO4 peakiuio BeayT B MpHu-cyTcTBUH (pochopHOit
KHUCIJIOTBI?

= B ueM cymHoOCTh XpoMaTorpaduyeckoro MeToAa aHanu3a?

» Kiaccudukanus BHIOB U pa3HOBUIHOCTEH XpOMaTOrpaguueckoro MeTo/1a: o MEXaHU3My
pacmpeseneHus BeuecTBa MeX Iy AByMs (pazamu — MOJIeKyIsipHast XxpomaTorpadust u
XeMOCOPOIIMOHHAS; TIO TEXHUKE OCYIIECTBICHHS XpoMaTorpadguueckoro mpoiecca B
3aBHUCHUMOCTH OT HalpaBlIeHUs ABWKEHUS TOIBIKHOM (a3bl.

= [IpuHIUTIBI FOHOOOMEHHOU U 0CaI0YHOI XpoMaTorpadum.

» [IpuHIUOBI pacnpeaenuTeIbHON XpoMaTorpapun.



= JlonmydyeHue XxpoMaTorpamMm Ha Oymare U UX aHajus.

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

= [IpuBenute mpuMepbl MPUMEHEHUS pacpeACIUTEIbHON Xpomarorpadgun Ha Oymare A
paszzaeneHus OJU3KUX 110 XUMHUECKUM CBOMCTBAM 3JIEMEHTOB M C IIEJIbI0 aHaJM3a (Harmpumep, JUIs
pa3aesieHusl OpraHuueCcKUX COSAUHEHNN).

=  DOoTOMETPUUECKUE PEAKIINH, JICKALIUE B OCHOBE ONPEJCIICHUS HUKENS U Kese3a. Bridop
ONTUMAJILHBIX YCIIOBUM ONPEIEIICHUSI.

7.2 METOJbI ATOMHOM ONITHYECKON CHEKTPOCKOIINHU (KOHTpOIMpYMbIe
komuerennun OIIK-1,2,3,4,6)

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

ATOMHO-3MHUCCHOHHBIA MeTOI. [[pUuHIIMIIMAnbHAs cXemMa aTOMHO-3MHUCCHOHHOTO CIIEKTPOMETPA.
Hcrounuku atoMu3anuu 1 BO30YXICHHS (aTOMH3ATOPHI): JIEKTPUUYECKUE Pa3psIbl (IyroBbIe, HCKPOBBIE,
MTOHM>KEHHOTO JIaBJICHUS ), IIJIaMEHa, TUIa3MEHHbIE MCTOYHUKH (I1a3MOTPOHBI, UHJIYKTUBHO CBSI3aHHAs
ma3Ma), Ja3epbl. MIX OcCHOBHBIE XapaKTepUCTUKH: TEMIIEpaTypa, COCTaB aTMoc(hepsl aToMHU3aTopa,
KOHLIEHTPALIUs AJIEKTPOHOB.

Meton miameHHoM poToMeTpun. PU3NYECKUE U XUMHUYECKUE TTPOLIECCHl B aTOMHU3aTOpaXx.
CriekTpanbHble U PU3UKO-XUMUYECKUE TTOMEXH, CIOCOOBI UX ycTpaHeHHsl. OCOOEHHOCTH MOATOTOBKU
poOBI U ee BBEACHMS B aTOMU3aTOPhI pa3arMyHOro Tumna. KadecTBeHHbIN 1 KOJMYECTBEHHBIN aHaIn3
aTOMHO-3MHCCHOHHBIM METOJIOM. MeTpoJIOTHYECKUE XapaKTEPUCTHKU U aHATMTUYECKHE BOZMOXKHOCTH.
Bomnpocsl, n3ydaemsie Ha 1a00paTopHBIX 3aHATHIX (34aca)

[TmramMmeHHO-(OTOMETPHUECKOE OTIPEICIICHUE HATPHS U KaJIUs B IIPUPOIHBIX BOJAX METOIOM
IrPalyipOBOYHOTO Tpaduka.

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

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

[IpuHnunuaneHas cxema aTOMHO-a0COPOIMOHHOTO CIIEKTpOMETpa. ATOMU3ATOPHI (IIJIaMEHHbIE U
HerutaMeHHbIe). VICTOUYHNKY u3aydeHus (JaMIbl C MOJIbIM KaToA0M, HCTOYHUKH CILJIOUTHOTO CIEKTpa,
Ja3epbl), X XapaKTEPUCTHKU.

CriekTpasibHble U PU3UKO-XUMUYECKHE IIOMEXU, CIOCOObI NX yCTpaHEeHUs. Bo3MokHOCTH,
JOCTOMHCTBA U HEJOCTATKU METO/Ia, €T0 CPAaBHEHHE C AaTOMHO-3MHCCUOHHBIM METOJIOM.
MeTtponorudeckue XapakTepUCTUKH.

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

ATOMHO—a6COp6I_[I/IOHHOC OMpeACIICHUEC MCIU B SJICKTPOJIUTAX

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJ/IBHO (xouTponupymbie komnerenuun OIIK-
1,2,3,4,6)

= B ueM cocTosaT 0coOeHHOCTH METO1a TUTaMeHHOU (hoTomeTpun?

=  OOBSCHUTE MPUHIUI BOSHUKHOBEHHSI IJIAMEHHO-IYMUCCHOHHOTO CIIEKTpa?

* Or kakux (aKTOPOB 3aBUCUT BETUYMHA aHATUTUYECKOTO CUTHANIA B (DOTOMETPHH IJIaMEHH, B
KaKOM BHU/IE €0 MOJIy4aroT?

=  Kakue XUMHUYECKHE dTIEMEHTHI MOKHO OIPEACIATh METOA0M (POTOMETPUH TUTaMEeHU?



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

Haueptute cxeMy ycTpoOMCTBa JaMIIbl C MOJIBIM KaTOJIOM, YKaKUTE IPHUHIIUI ICHCTBUS.

KakoBa poJib TutaMeHu pu aTOMHO-a0COPOIIMOHHBIX OTIPEIeICHUsX?

[Touemy B aTOMHO-a0COPOIIMOHHOM CIIEKTPO(POTOMETPE HE HCIOIB3YETCS] HCTOUHUK CIUIOLTHOTO
cera’?

Kak oxapakrepr3oBaTh 4yBCTBUTEIBHOCTh ATOMHO-a0COPOLIMOHHOTO OIIpeIeIeHUs?

Jli1st 9ero HeoOXO0IMMBI CTaHIAPTHBIE PACTBOPHI?

SAIUTA UHANBUAYAJIBHOI'O 3AJJAHUA U CAAYA KOJVIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/IbI AHAJTU3A'" (KOHTpPOJIMpYMbIe
komnerennuu OIIK-1,2,3,4,6)

OO01mre MPUHIKUITBI ONTHYECKUX METOI0B aHanmu3a. Kinaccudukaius MeTo/10B.

DNEeKTPOHHBIE CIIEKTPHI MOJIEKYJ, ©X OCOOCHHOCTH.

3aKOHBI MOTJIOMIEHUS AIEKTPOMArHUTHOTO WU3JTy4YCHHS.

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

Crnenctust u3 00beIMHEHHOTO 3aKOHA. BO3MOYKHOCTH OTIpe/IeIeHHs ABYX OKpa-IIIEHHBIX BEIIECTB
MIPU COBMECTHOM TPHUCYTCTBUH.

Hctunable 1 KaXymuecs OTKIOHEHUs OT 3akoHa byrepa-JlamGepTa-bepa.

Monsipabiii K0 PHUITMEHT TOTIOMIEHUS SJIEKTPOMATHUTHOTO U3JIYUCHHS — Me-pa
YyBCTBUTEIHLHOCTU CHEKTPO(HOTOMETPUUECKUX METOJOB. VICTUHHBIE U YC-JIOBHBIE 3HAUEHHUS MOJL.
ko3 durmenTa moraomeHus.

Xumudeckue yciaoBus (poromerpudeckoro ananusa. Bausaue pH pactBopa, KOHIIEHTpaIu
peareHTa u Jp.

Ouznyeckue ycioBus (POTOMETPUUECKOTO aHaIN3a.

CriocoOsbl onpe/iesieHrs KOHIIEHTPAIlUH, UCII0JIb3yeMble B (POTOKOJIOPUMETPHU-UYECKOM aHAU3E.
3anauu, pemaeMble MeToJaMU (POTOMETPUUECKOTO aHAJIM3A.

I'uOpunHblil XpoMaTO(POTOMETPUUECKHUI aHAIN3, €0 MPUHIIMIIGI.

CrekTpsl aTOMOB, UX XapaKTEPHUCTHKA.

CyIHOCTh METO/1a SMUCCUOHHOM CIIEKTPOCKOIHH IJIAMEHH.

[Tnams Kak MCTOYHUK aTOMU3AIMU U BO30YX/IeHU . XUMUYECKHE PEaKIMu B IUIAMEHAaX.
[IpuHnMnHaneHas cxema miaMeHHOro ¢poTomMeTpa.

3amauu, pemaeMbie MeTo1aMu (GOTOMETpHH IIaMeHH. VICTOUHUKHN OIINOOK.

CyIHOCTh METO]a ATOMHO-00COPOIIMOHHOTO aHAN3a.

[TpuHIMNHaTBEHAsS cXeMa aTOMHO-a0COPOIMOHHOTO aHATU3A.

3amauu, penraeMble METOIaMu aTOMHO-a0COpOIIMOHHOT0 aHanu3a. [lorpem-HocTy U orpaHuYeHHs
METO/IOB.

IIPUMEYAHUE: B KOJIJIOKBUYM BXOJIUT 3alIUTa 6cex 1aOOPATOPHBIX pabOT MO JaHHOMY pas3zeiny

" PCIICHUC PACUCTHBIX 3a1a4.

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

B derBepTrOoM ceMecTpe MpH BBINOJHEHUU Ja0OpPATOPHBIX 3aHATUIN TJIAaBHOE BHHUMAaHHME YJENsAeTCs
PacIIMpPEHUI0 HABBIKOB aHAIUTHUYECKOW PabOThl M JajJbHEHIIEMYy YCBOEHHUIO (yHIaMEHTAJIbHBIX OCHOB
AQHAJIMTUYECKOW XUMHH. 3aKIIOUYHUTENbHBIM JTAallOM SIBJISIETCS BBINIOJHEHUE KYPCo6oU pabomul —
MIPOBEICHUE KAueCTBEHHOIO0 M KOJIMYECTBEHHOIO aHaiM3a oOpasla BemlecTBa (CMECH BEIECTB),IIPOObI
BOJBI( BOJOIMPOBOJHONW, MUHEpPAIBbHOM, MPOMCTOKOB U T.A.).. s €ro BBINOJIHEHHUS CTYACHTY JaeTcs
auTeparypa M METOJIUKM aHaiu3a. TeMbl KypcoBBIX paboT yrBepknatoTcs Kadeapoil. Otuer mo
KypcoBOW paboTe JMOJDKeH coJiepkaTh NOApPOOHOCTH aHajau3a C HaOMIONEHUSAMH M 3aMEYaHUSIMHU



crynenta.. OTueT paccMaTpuBaeTCs Kak KypcoBas padoTa, 3alluinas ee B ayAUTOPUU CTYIEHT OTBEYaeT
Ha TEOPETHUYECKUE U MPAKTUYECKHE BOTIPOCHL.
[Tpu opopmiernn paboThl JOIKHBI OBITH OTOOPAKEHBI CIEAYIOIINE ATAIIBI:
1. Llens nccnenoBaHus
2. KauecTBeHHbIN aHAIN3 00BEKTA

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

* BriBO1 0 XapakTepe aHaIU3upyemMoro oopasua.
3. O0630p nHUTEPATYPHI.
B 0030pe nuTepaTypbl MPUBOAATCS KOJMYECTBEHHBIE METOBI ONIPEACTICHNS aHATM3UPYEMOTO
o0pasia co CChUIKAMH Ha UCMOJIB30BAHHBIC JTUTEPATYPHBIE HCTOYHUKH.
4. DKciepUMEHTAJIbHAS YaCTh:

* CxeMa KOJIMYECTBEHHOTO aHaIHN3a.

* Pacuer u pe3ynbpTaThl B3BEMIMBaHMS 00pasia.

* MeTonuka pa3ioKeHusi U pacTBOpeHus oOpasua.

* MeToauka TUTPUMETPUIECKOTO OTIPEACITICHNS; PUTOTOBIICHHE PACTBOPOB, CTaHIApTH3a-

IIUST; pe3yIbTAThl THTPOBAHMS, PACUET COJCPIKAHUS OIPEIEIIIEMOTO IIeMEHTa(0B).

5. 3axmouenue. O600IIeHNEe Pe3yabTATOB aHATU3A.
6. CIuCOK JIUTEpPATYPHI.

OTtuer paccmaTpuBaeTcs Kak KypcoBas paboTa, 3amuinas €e B ayJUTOPUH CTYICHT OTBEYaeT Ha
TEOPETHUYECKUE U TIPAKTUICCKHE BOTIPOCHL.

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

[Ipu moaroroBke K 3K3aMeHY OOyYarouuMCs LEJIeCO00pa3HO MCIOIb30BaTh MaTEpPHAIIbI
JEKIUN, y4eOHO-METOANYECKUE KOMIUIEKCH, HOPMATHUBHBIE TOKYMEHTBHI, OCHOBHYIO H
JIOTIOTHUTENIBHYIO JTUTEPATYPY.

Ha sk3aMeH BbIHOCUTCS Marepuall B o0beMe, MPeyCMOTPEHHOM paboueil mporpaMMoi
y4eOHOW THUCIMIUIMHBI 32 CEMECTp. DK3aMEH ITPOBOJIUTCS B TUCHbMEHHOM / yCTHOU (hopme.

[Ipu nmpoBeneHnyn »K3aMeHa B MUCBMEHHOU (yCTHOM) dopme, BEAYIIMA IpenoaaBaTellb
COCTAaBIIICT DK3aMEHAIIMOHHbIE OMJIETHI, KOTOPhIE BKJIIOYAIOT B Ce0s: TECTOBBIC 3a/IaHMS;
TEOPETUUYECKUE 3aJaHUs; 3a0a4i WK cuTyaunu. opMyaupoBKa TEOPETUUECKUX 3a1aHUSA
coBMagaeT ¢ (PopMyIUPOBKON TEpeyHs SK3aMEHAIMOHHBIX BOIMPOCOB, JOBEICHHBIX 10
CBeJieHUs1 OOydJarommXcs HaKaHyHE HSK3aMeHalmoHHOU ceccuu. CopepskaHue BOMPOCOB
OJIHOTO OWJIeTa OTHOCHUTCS K Pa3jMYHBIM paszfeiaM MNporpaMMbl C TeM, 4TOOBI Oolee
MOJIHO OXBAaTUTh MaTepua yu4eOHON AUCIUTIIIUHEI.

B aynutopum, rie nmpoBOIHUTCS YCTHBIA 3K3aMEH, JOJKHO OJTHOBPEMEHHO HAXOJUTHCS HE
Oonee 1mIecTH CTYJACHTOB HA OJHOTO IMperojaBaresisi, MPUHUMAIONIETO 5K3aMeH. Ha
MOATOTOBKY OTBETA Ha OWJIET HA 3K3amMeHe OTBOAUTCS 40 MUHYT.

ITpu npoBeneHNy MMCHMEHHOTO dK3aMeHa Ha paboTy OTBOAUTHLCS 60 MUHYT.

Pe3yinbTat ycTHOTO (MMCBMEHHOr0) SK3aMEHA BBIPAYKAETCS OLICHKAMMU:



Ouenka «omauunon— om 91 0o 100 6ani06 — TeOpETUIECKOE COJIEPKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPOOEIIOB, HEOOXOAMMBIE MPAKTUYECKUE HABBIKH PA0OTHI C OCBOCHHBIM
MarepuanioM chopMHUpOBaHbL. Bee mpemycMoTpeHHbIE IPOrpaMMOoi 00y4YeH sl yUeOHBIC 3a1aHusT
BBITNIOJIHEHBI, KAYECTBO MX BBIIOJIHEHUSI OLICHEHO YMCIIOM OAIIIOB, OJIM3KMM K MakcuMaibHOMY. Ha
9K3aMEHE CTYZICHT JIEMOHCTPUPYET TITyOOKHE 3HAHUS MIPETyCMOTPEHHOTO MPOrpaMMOid MaTeprara,
yMEeT YeTKO, JJAKOHMYHO 1 JIOTUYECKH TTOCTIeIOBATEIbHO OTBEYATh Ha MTOCTABICHHBIE BOIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6a1108 — TEOPETUUECKOE COIEPKAHUE Kypca OCBOCHO,
HEOOXOMMBIE MPAKTUIECKHUE HABBIKK paboThl CHOPMHUPOBAHEI, BHITOJHEHHBIC YUEOHbIC 3aaHusI
coJieprkaT He3HauMTeNbHbIe OIMOKH. Ha sK3aMeHe cTyaeHT JeMOHCTPUPYET TBEPIIOE 3HAHUS
OCHOBHOTO (IIPOrpaMMHOT0) MaTepHalia, yMeeT YETKO, TPAMOTHO, O€3 CYIIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha MOCTABRIICHHbIE BOMIPOCHI.

Ouenka «yooenremeopumenvhoy — om 61 0o 80 d6annoe — TeOPETUUECKOE COACPKAHUE
Kypca OCBOCHO HE€ TIOJHOCTBbIO, HEOOXOJMMBbIC TMPAKTUYECKUE HABBIKU PaOOTHI
chopMUpOBaHbI YaCTUYHO, BBITIOJTHEHHbBIE YUCOHBIC 3a/laHUs COAEPKAT TpyOble OMMOKH.
Ha sx3ameHe cTyAeHT NEMOHCTpUPYET 3HAHUE TOJBKO OCHOBHOI'O Marepuania, OTBETHI
colepKaT HETOYHOCTH, C€Ja00 apryMEHTHPOBaHbI, HapylleHa IOCJIeI0BATEIbHOCTh
U3JI0’KEHUS MaTepurasa

Ouenka «neyooenemeopumenvho) — om 36 0o 60 6ann068 — TEOPETUIECKOE COJICPKAHUE
Kypca He OCBOEHO, HEOOXOAMMbIE MPAKTUYECKHE HABBIKK pabOThl HE CHOPMHUPOBAHEI,
BBITMIOJTHEHHBIE YUEOHbBIE 3a/IaHUsI COJIEPKAT IPpyOble OMMUOKH, TOTOTHUTEIbHAS
camMocCTosITeNIbHAsE paboTa HaJl MaTepUaIoM Kypca He IPUBEIET K CYIIIECTBEHHOMY
MOBBIIIIEHUIO Ka4eCTBA BBIMOJIHEHUS yueOHBIX 3aanuid. Ha sx3ameHe cTyaeHT
JEMOHCTPUPYET HE3HAHUE 3HAYUTEIHLHON YaCTH MPOrPaMMHOI0 MaTepHuaia,
CYIIIECTBEHHBIE OIMOKM B OTBETAaX Ha BOMPOCHI, HEYMEHUE OPUEHTHUPOBATHLCS B
MaTepuale, He3HaHNE OCHOBHBIX MOHITHI AUCITUTUIMHBI

Tadauua 7. Pe3yJabTaThbl 0CBOCHUS Y4eOHON TUCUMILIUHBI, MOJIeKAINe POBEPKe

Koo u Buo ouenounozo
Pezynomamut O — OcHnoenbvie nokazamenu mamepuana,
obyuenun UHOUKAMOpOE OUeHKU obecneuusarujue
(komnemenyuu) docmudiceHun pe3yiomamoe 00yuenus $opmuposarue
Komnemenyuu Komnemenyui
OIIK-1 Cnocoben OIIK-1.1. 3HaTBh: METOJBI BBISBICHUS | IPAKTHYECKOE
aHaJM3UPOBaATh U Cucremartu3upyeT u | u bopMynupoBaHus | 3aHATHE,
UHTEPIPETUpOBaTy | AHAIH3NDPYCT aKTyaJIbHBIX Hay4HBIX | JabopaTopHas
pe3yIbTaThI pe3yIbTATEL npo6JieM B 00acTu XuMuK | paboTa,
XUMUYECKUX XUMHHCCKUX TECTUPOBAHUE,
9KCIICPUMCHTOB, YmeTsh: Brinonnenue pabot
9KCIIEPUMEHTOB, 6 . KOHTPOJIbHAS
HaOIIoIeHU U HaOTIOACHI, 1O TIOMCKY SKOHOMIHHBIX M| aGota, sKk3amen
a W3MEpEHUH, a TaKkKe P ’




U3MEpPEHUN

pe3yIbTaThI 3P PEKTUBHBIX MeToJI0B | Tumossie
pacueToB CBOMCTB IPOM3BOJICTBA OLICHOYHbIE
BCIICCTB H HAaHOCTPYKTYPUPOBAHHBIX MaTepUabl ISl
MaTepraios KOMITO3ULHOHHBIX YCTHOTO OIIpoca
MaTepUaJIOB C 3aJlaHHbIMU | (pa3zmen S );
CBOWCTBAMM
TUTIOBBIC
Baagers: Omnpenenenye | TECTOBbIE 3aJaHUS
COOTBETCTBUSA (paznmen 5)
HaHOCTPYKTYPUPOBAHHBIX OrnieHOYHbBIE
KOMITO3HITMOHHBIX MaTtepuaibl s
MaTepuajJoB C  HOBBIMH | CAMOCTOSITEIbHOMN
CBOMCTBaAMHM TEXHHYECKOMY | pabOThI (TUIIOBBIE
3a/laHuI0; AHaNIM3 MPUYUH | 3a]la4M pa3fel
HECOOTBETCTBUSA 5.);
HaHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuagoB  TpeOOBaHUSAM
notpedutens u pa3paboTka
MPEeTI0KEHUN o ux
PEyNPEXICHUIO u
yCTpaHEHHIO
OIIK-1.2. 3natb: CTangapTsl, MPaKTUYECKOE
[Ipennaraer MOJIO’KEHHUS, UHCTPYKIIUU U | 3aHATHE,
MHTCPIIPCTALINIO JApYrue pyKoBOsAIIHEC nabopaTopHas
pe3ynpTaToB MaTepUalbl Mo pabora,
COOCTBEHHBIX TEXHOJIOTUYECKOU TECTUPOBAHUE,
9KCIICPUMCHTOB 1 IIOATOTOBKE ITPOU3BOJICTBA | KOHTPOJIbHAS
PacHuCTHO- paboTa, dK3aMeH
TEOPETUYECKUX YMmerTh: AHAJIU3UPOBaTh THIOBLIE
pabot ¢ MOJYUCHHDIC PESYINBTATEL U | oo
HCIOJIb30BaHUEM ONpENENATs ONTHMANBHBIE | \ ooy ey
TEOPETUUECKHIX TEXHOJIOTUYECKHE YCTHOTO OMpOca
OCHOB napamMeTpsl Iporecca (pazzen 5 );
TpaAULIMOHHBIX U npou3BojcTBa Biaagers:
HOBBIX Pas/ICJIOB HaBBIKAMH ITPOBEICHUS TUIIOBBIE

XHUMHHN

OKCIICPUMCHTA 110 3aJIaHHOM
MCTOIUKE

TECTOBBIC 3aJaHUS
(pazmen 5)
OueHoYHbIE
MaTepUabl IS
CaMOCTOSITENBHON
paboThI (TUTIOBEBIE
3aa4un pa3aen
5.);




OIIK-1.3. 3HaTh: MPaKTUYECKOe
dopmynupyer c 3aHsATHE,
Ymerb: CocTaBiATh
3aKJIFOUEHUS U nabopatopHast
OTIICAaHUS ITPOBOIUMBIX
BBIBO/IBI 110 . pabora,
UCCIJICIOBAHUH U
pe3ynbpTaTam aHaIn3a TECTUPOBAHUE,
AHATM3UPOBATH MX
JTUTEePATYPHBIX KOHTPOJIbHAS
pe3ynbTaThl
JAHHBIX, paboTa, 3Kk3aMeH
COOCTBEHHBIX B1agerh: HABBIKAMHE Turnoseie
IKCHEPUMEHTAIBHBIX | o donviteHHs TOKATBHOR OTICHOYHBIE
Y PacyeTHO- JIOKYMEHTAIHH 110 ToGopy | MATEPHAITBI JIs
TEOPETHIECKUX PAOOT | 1oypromo o YCTHOTO OTIpoca
XUMUYECKON MapamMeTpoB (paznen S );
HaIPABJICHHOCTH
THTIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
O1eHOYHBIE
MaTEPHAITBI JISI
CaMOCTOSITETbHOMN
paboTHI (TUTIOBBIC
3aJjauu paszen
5.);
OIIK-2 Cnocoben OIIK-2.1. PaGoTtaer ¢ | 3HaTh: M NOHUMATh POJb | IPAKTHYECKOE
IIPOBOIUTH C XUMHYECKUMHU XUMHYECKUX  CHUCTEM B | 3aHSITHE,
codmonennem BEI[ECTBAMHU C COBPEMEHHBIX naboparopHast
HOPM TEXHHUKH
COOJII0ICHUEM HOPM HCCIIETOBAHUIX Kak | pabora,
0€301acHOCTH
XEMIHECKI TEXHUKH MOBBIIICHHBIX HCTOYHHKOB | TECTHPOBAHUE,
SKCIICPUMEHT, 0€30MacHOCTH KPaTKOBPEMEHHBIX KOHTPOJIbHAS
BKJIIOYAsi CUHTE3, aBapHUITHBIX u | paboTa, SK3aMeH
aHaJIu3, u3y4e- JOJITOBPEMEHHBIX Tunosslie
HHC CTPYKTYPBI CHUCTEMaTHYECKUX OlLICHOYHEBIE
. BO3/ICIICTBUII Ha YelOBeKa U | MaTepuaibl s
CBOIICTB
OKPYXKaIOIYIO Cpeny; CTHOTO OIpoca
BEIIECTB U PYKAIOUIYIO CPEAYy; y p
(pazmen 5 );
MaTepuasos, OCHOBHBIE HOPMBI TEXHUKH
HCCICNOBAHNC 0e30MacHOCTH MpH paboTe B | TUTIOBBIC
HPOMECCOB € nX 1abOpPaTOPHBIX YCIOBHSX; TECTOBBIC 3aJaHUsI
y4acTUEM ; (paszen 5)
crocoObI 3aIUTHI
it OueHouHbIE

IEPCOHANA OT BO3MOXKHBIX
HOCJIEACTBUM  XMMHUYECKUX
aBapuii B J1a0OPaTOPHBIX

MaTepHuabl yis
CaMOCTOSITEIIbHOU
paloThI (TUIIOBBIE




YCIIOBUSIX

YMmerh: OlICHUBATh
HOCJIEICTBUA BO3JIEUCTBUSI
Ha  YEJIOBEKAa  BPEIHBIX,

OIMIaCHBIX W IIOpaAXKAIOMIUX

(axTopoB

Baanern: HaBBbIKAMH
paboThl C XUMHUYECKUMH
peaKkTUBaMu u

(GU3NIECKUMHU yCTAaHOBKAMHU
c  coOmoneHueM  HOpM
TexHukH Oe3omnacHocty (Th)
u  TpeboBaHMIM  OXpaHbI
Tpyna (0T) B
1a00paTOPHBIX YCIOBHUAX

3a7a4M pa3aen
5.);

OIIK-2.2. [IpoBoauT
CUHTE3 BEIIECTB U
MaTepHuaioB pa3HOU
MIPUPOJIBI C
HCIOJIb30BaHUEM
HMMEIOIIUXCS METOAUK

3Harthb: MCTOJBI IIOJTYYCHH,

UICHTU(DUKAITIT u
HCCIIEI0BAHUS CBOJCTB
BEIIIECTB (MaTepuaios),
CTaHJApTHHIE METOTbI
00paboTku pe3yIbTaTOB
IKCTIIEPUMEHTA

Ymers: IJIAHUPOBATb
OKCIICPpUMCHT Ha OCHOBC
aHalJIu3a JIMTCPATYPHBIX

JTAHHBIX, AHAJTU3UPOBATh U
000011aTh pe3yabTaThl

OKCIICpUMCHTA,

(I)OpMy'J'II/IpOBaTL BBIBOIbBI

Baagern: HaBbIKAMH
IUIAHUPOBAHMS, aHAIH3a W
0000mIeHuss  pe3yJnbTaToB

OKCIICPUMCHTA

MPAKTHYECKOE
3aHATHE,
nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora, SK3aMeH
Tumnoseie
OIICHOYHbIE
MaTepUaIbl IS
YCTHOTO OTpoca
(pazmen 5 );

TUIIOBBIE
TECTOBBIC 3aJaHUS
(pazmen 5)
OueHouHbIE
MaTepUabl s
CaMOCTOSITENBHON
paloThI (TUIIOBBIE
3aa4un paszen

5.);




OIIK-2.3. IIpoBoaut | 3HaTh: IIPAKTHYECKOE
CTaHJIapPTHBIE 3aHATHE,
orepaIHH IS YMerb: BeinosHATh naGoparopHas
onpeienenus IKCIIEPUMEHTATHHBIC pa6ora,
XUMHYECKOTO 1 paboTHI IO OTIPECTICHUIO TeCTHPOBAHHC,
a3zoBoro cocrasa (U3BUKO-XUMHYECKHX KOHTPO/IBHAS
BEIIECTB U XapaKTePUCTHK BEIIECTB U paGoTa, sK3aMeH
MaTepHaJIOB HA UX MaTCpHAIOB THIIOBLIE
OCHOBC Buiajers: OLICHOYHbIC
UHCTPYMECHTAITLHBIMHU MaTeprajIpl UL
METOJaMH aHajIu3a coctapa | YCTHOTO ompoca
¥ CTPYKTYpHI BEIECTB U (pasnen 5 );
MaTepHaioB —
TECTOBBIC 3aJJaHUS
(pazmen 5)
OneHouHbIE
MaTEPHAITBI JISI
CaMOCTOSITEIbHOU
paboThI (TUHIOBHIE
3aJ1auu paszen
5);
OIIK-3 Cniocoben OIIK-3.1. 3HaTh: METO/IbI | MPAKTUYECKOE
MIPUMEHSITh [Ipumensier MaTEeMaTHYeCKOr0 aHaiu3a | 3aHATHE,
pacuerHo- TEOPETUYIECKUE U 51 MOJIETUpOBaHUs, | JJabopaTopHas
[OJTYySMIIMPUICCKNE TEOPETUIECKOTO u | paboTa,
TCOPCTHHCCKHC | MOZICIH MIPH PEMICHHUH | 5y criepiveHTATBHOTO TECTUPOBAHHE,
MCTOJIET Hﬂf 3a/1a XHMHICCKOU UCCJIEIOBAHUS KOHTPOJIbHAS
W3YYCHHUS CBOMCTB | HAIPABIECHHOCTH paBoTa, SK3aMeH
BEIIECTB U YMmern: MCIIOJIB30BATD | P o
MIPOLIECCOB C UX OCHOBHBIE 3aKOHBL | 1 onoummre
YYaCTHEM C €CTECTBEHHOHAYYHBIX MATepHATE I
I/ICHOJ‘ILBOB&HH?M JTUCIUIUIAH ) B YCTHOTO ompoca
COBPEMEHHOM ) npodeccuoHanbHOI (pazzen 5 );
BBIYHCITUTENILHOM NEeSITeNbHOCTH, TMPUMEHSTh
TEXHHUKH METOJIbI MaTeMaTUYECKOTO | TUTIOBBIE
aHaJIM3a U MOJIEIHPOBAHUS, | TECTOBBIC 3aJaHUS
TEOPETUYECKOTO u | (pa3gen )
9KCMIEPUMEHTAIBLHOTO OrneHOYHBIE
UCCIIeIOBaHMs; padoTaTh C | MaTepuaibl AJs
KOMITBIOTEPOM KaK | CaMOCTOSITEIbHOM
CpeACTBOM yIpaBieHus | pabOThI (TUIIOBBIE

uHpopmanuei

3a/1a4u pazzaen




Baanerb:  crmocoOHOCTBIO | 5.);
UCIIOJIb30BATh
UH(POPMALMOHHBIE
TEXHOJIOTUU Uil PEIICHUS
TEXHOJIOTUYECKUX 33134 IO
W3Y4YEHUIO CBOMCTB BELIECTB
UMaTepHajoB
OIIK-3.2. 3HaTbh: OCHOBHBIE 3aKOHBI | IPAKTHYECKOE
Hcnons3yer €CTeCTBEHHOHAYYHBIX 3aHATHE,
CTaHAAPTHOE TUCITUTIITUH B | mabopaTtopHas
HIPOrpaMMHOC npodeccuoHanbHOI pabora,
obecrieenne npu JEATETEHOCTH TECTUPOBAHHE,
PeIICHAH 3"1”)1"1‘{ KOHTPOJIbHAS
XUMUYECKOU YmMmern: METOBI
pabota, sK3aMeH
HaIpaBJICHHOCTH MaTeMaTH4eCKOro
Tunossie
MOZICTMPOBAHUA M JIDYTHX | oo

CTaHAAPTHBIX IPOTrPaMMHBIX

MPOJYKTOB
CBOMCTB BEIIECTB

Opy  aHajm3e

Baaaersb: cTaTUCTHYECKUMH
METOIaMA 00paboTku
IKCIIEPUMEHTATLHBIX
JTAHHBIX JUIST
TEXHOJOTHYECKUX

aHajin3a

IIPOLIECCOB TIpU
3a1a4
HAIPaBJIEHHOCTH

perieHuu
XUMHUYECKOH

MaTepuraibl I
YCTHOTO OTIpoca
(pazmen 5 );

TUTIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OueHouHbIE
MaTepHaITbI IS
CaMOCTOSTEITBHOM
paboTHI (TUIIOBBIC
3a7auu paszein
5.);

OIIK-3.3. [IpoBoauT

HCCIICIOBAHUS
CBOWCTB BEIIIECTB U
MaTepHaioB ¢
WCTOJIb30BaHUEM
HAyYHOTO
00opynoBaHUS

3HaTh: OCHOBHBIE
METOJIMKHU aHAJIN3a CBOMCTB
BEIECTB, 001acTH
MPUMEHEHHUS Pa3InYHBIX
METOJIOB.

YwMmers: [lonbupats B
3aBUCHMOCTH OT
0COOEHHOCTEH peraeMbIX
3a71a4 METO/IbI
YCCIIEIOBAaHMSI CBOVICTB
BEILECTB

Buagers: HaBBIKaMU
IMPOBCACHU A HCCIIeJOBaHUM

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

THUIIOBBIC




Hay4YHOM 000PYZIOBAaHHUH IO
U3BECTHOU METOJIUKE

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

OIIK-4 Cnocoben
TUTAHUPOBATH
paboTHl XUMUYECKOM
HaIPaBJICHHOCTH, U
o0pabaTsIBaTh U
WHTEPIPETHPOBATH
MTOJTyYCHHBIC
PE3YIIBTATHI C
HCIIOJIE30BAHUEM
TEOPETUYCCKUX
3HAHWH U
MPAKTUUYECKUX
HaBBIKOB PEIIECHUS
MaTEeMaTUYECKHUX U
(bu3UYecKuX 3a1a4

OIIK-4.1. 3HaTh: MAaTeMaTUYECKUN | TPAKTHYECKOE
Hcnons3yer 6a3o0BbIe | ammapaT, HEOOXOIUMBIHN /IS | 3aHATHE,
3HaHMSI B 00JIacTH | peleHus nabopatopHast
MaTeMaTHKU u | mpodeccuoHanbHBIX 331a4 B | paloTa,
buzuku pu | obnactu XUMUHU U | TECTUPOBAHHUE,
IUTAaHUPOBAaHUM paboT | MaTepuaIoBeIeHuS, KOHTPOJIbHAS
XUMHYECKON OCHOBHBIE  TeOpeTHYecKHe | padoTa, SK3aMeH
HaIpaBJIEHHOCTH MOJIOKEHHUSI  CMEXHBIX ¢ | Tumnosbie
XUMHEN OILICHOYHBIE
€CTECTBEHHOHAYYHBIX MaTepuabl Jis
JTUCLUIIAH YCTHOTO OTpoca
(pazmen 5 );
TUIIOBBIE
YMerb: pemarb TUIOBBIE TeCTOBbIE 3aaHMs
yaeOHbIe 3a/1auun o (paszen 5)
OCHOBHBIM pasfienaM | 1 ounne
MaTeMaTHKU H | vatepuans aus
€CTECTBEHHOHAYYHBIX CAMOCTOSTCILHOM
JHCHHTLITIH paboTHI (TUIIOBBIC
3aJa4un pa3zen
5.);
Baaners: HaBBIKAMU
UCIOJIb30BaHUS
TEOPETUYECKIX OCHOB
0a30BBIX pas3zenon
MaTeMaTHKU u
€CTECTBEHHOHAYYHBIX
JTUCHUIUIMH TIPU PEIIeHUU
KOHKPETHBIX XUMHUYECKUX H
MaTEpUaIOBEIUECKUX 3a/1a4
OIIK-4.2. 3HaTB: TEOPETUUECKUE U | IPAKTHUECKOE
Oo6pabatbIBaeT METOJI0JIOTUYECKUE OCHOBBI | 3aHATHE,




JaHHBIC C
HCIIOJIE30BAHUEM
CTaHI[apTHBIX
CII0c000B
aHHpOKCI/IMaHI/II/I
YHUCJICHHBIX
XapaKTepPUCTUK

CMEKHBIX c XUMUEN
MaTEMATHYECKUX u
€CTECTBEHHOHAYYHBIX

JAUCHUIIIIMH W CIoco0Bl KX

HCIIOJIb30BaHUA npu
peICHNN KOHKPCTHBIX
XUMHNYCCKHX n

MaTCprUaJIOBCIUYCCKUX 3a1a4

Ymers: OIIPENEIATh
HE00X0IMMOCTh
IMPUBJICYCHUA

JOIIOJTHHUTCIIbHBIX 3HAaHUH 13

CIICIaJIbHbIX pasaciion
MaAaTEMaTHUYCCKUX n
€CTCCTBCHHOHAYYHBIX

JTWCUUTUTAH JIISL  PeIICHUS
npoQeccuoOHAIbHBIX 3ajad,
MIPUMEHSTh MOJTy9EeHHBIC
TEOPETHUYECKHE 3HAHUSA U
MaTeMaTUYeCKuM  ammapar
TUISE CaMOCTOSITEIBHOTO
OCBOCHUS CHelHalIbHBIX
pa3aenoB  MaTeMaTuKu U
€CTECTBEHHOHAYYHBIX

JTUCIUIUIAH, HEO0OXO0IUMBIX
B npodeccuoHaNbHOM
NEeSITeNIbHOCTH, MPUMEHSTh
3HaHMSI ~ MaTeMaTUKH U
€CTECTBEHHOHAYYHBIX

JTUCHUIUIMH JUIA aHajiu3a U
00paboTKn

XUMHNYCCKHNX

pe3yJIbTaTOB

OKCIICPUMCHTOB

Baanern: HaBBIKAMHU
HCITOJIb30BaHUS
TEOPETUUECKUX OCHOB
0a30BBIX pas3zienos
MaTeMaTUKU u
€CTECTBEHHOHAYUHBIX
TUCIUIUIMH TIpu oOpaboTke
MaHHBIX XUMHYECKUX

OKCIICPUMCHTOB

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

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

5.);




OIIK-4.3.
WNHutepnpetupyer
pe3ynbTaThl
XUMHUYECKUX
HaOII0ICHUH ¢
HCII0JIb30BAHUEM
(U3NIECKUX 3aKOHOB
U NPEACTABICHUN

3HATh: OCHOBHbLIE

TCOPCTUYCCKHUC IIOJIOKCHUA

n THUIIOBBIC METO/bI
pelieHus 3a1a4 u3
OTACIBbHBIX CIICUAJIbHBIX
pa3zesioB  MaTeMaTUKd U
€CTCCTBCHHOHAYYHBIX
JAUCHUITIINH

Ymers: IIPOBOJIUTH

KOPPEKTHYIO MOAU(DUKaIINIO

MOJeIeH u METOJINK
00paboTku JAHHBIX
3KCHepI/IMeHTa, Hp ABHUJIBHO
OTIpeNIeTATh o0Oiacte
HpI/IMeHI/IMO CTHU

HCIIOJIb3YEMBIX MECTOAUK

Baagern: HaBBIKAMH
HCIOJIL30BaHUS
B3aMMOCBSI3U
TEOPETHIECCKUX "
METOJOJIOTHYECKHX  OCHOB
CMEKHBIX c XUMHEH
MaTeMaTHYECKHUX "
€CTECTBCHHOHAYYHBIX

JUCHUIIIIMH, IIpU PCHIICHUHA

MIPAKTHYECKOE
3aHATHE,
nabopaTopHast
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora, sK3aMeH
Tunossie
OTICHOYHBIE
MaTEPHAIBI JISI
YCTHOTO OTIpoca

(pazmen 5 );

THUIIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
O1eHOYHBIE
MaTepuraIbl I
CaMOCTOSITETbHOMN
paboTHI (TUTIOBBIC
3aJjauu paszen
5.);

KOHKPETHOM  XMMHUYECKOU

WIM  MaTepHaloBeIYeCcKOil

3a/1a4uu
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | ITPAKTUYECKOE
WCIIOJIb30BAThH Hcnonb3yer UCTOYHUKKA  UHPOpMAIUH | 3aHATHE,
CYIIECTBYIOIINE coBpemeHnHbie [T- JUISL penieHus 3aj1a4 | jabopaTopHas
MPOrpaMMHEIE TEXHOJIOTUH MPU npodeccruonansHoil  cdepsrl | padoTa,
MPOAYKTHI U cbope, aHasm3e, JeSTEIbHOCTH, OCHOBBI | TECTUPOBAHHUE,
nH(pOpMaMOHHBIE o0paboTke 1 UH(GOPMAITMOHHBIX KOHTpPOJIbHAS
0a3bl JAaHHBIX IS NpeICTABICHUI TEXHOJIOT A, OCHOBHBIE | paboTa, SK3aMeH
peuieHus 3aaa4y uHbOpMAIUH BO3MOYKHOCTH UM mpaBuia | Tunossie
podecCHOHANBHON | XUMHUUYECKOTO paboThl €O CTaHAAPTHBIMHU | OIEHOYHBIE
JESATENBHOCTH C npoduis pOrpaMMHBIMHU Marepuaibl s

Y4ETOM OCHOBHBIX
TpeOoBaHU
MH(pOPMALMOHHOM

OPOAYKTaMU TPH PEIICHUN
npodeccnoHanbHBIX 3a7a4

YCTHOTO OIpoca
(pazmen 5 );

THUIIOBBIC




0€e30MacCHOCTH

Ymers: IIPOBOJUTH

IIEPBUYHBIN IIOUCK
uHpOpMaIMK Ui peIIeHHUs
npoeCCHOHANBHBIX 3a/aY,
IPUMEHATh  CTaHIAPTHOE
nporpaMMHOE oObOecreueHue
IpU PEHICHMH XUMHUYECKUX
u MaTepUaIOBETUCCKIX

3aaad, npu IIOATOTOBKE

HAyYHBIX MyOJMUKAlUHd |
JIOKJIa/I0B

Baaners: HaBBbIKaMH
paboTel ¢ Hay4yHBIMH U
00pa3zoBaTeIbHBIMU
MOpTaJlaMH, 0a30BBIMU
HaBBIKaMU MIPUMCHCHHUS
CTaHJIAPTHOTO
MIPOTPAMMHOTO
oOecrieueHust TUTS
00paboTku pe3yIbTaTOB
HUCCIEI0BAaHNN u
PEJICTaBICHUS ux

HAay4HOMY COOOIIECTBY

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

OIIK-5.2.
ColmrogaeT HOpMBI
HH(POPMAITMOHHOM
0€30I1aCHOCTH B
podeccHoHaIBHON
JIEATEILHOCTH

3HaTh: METOI0JIOTHIO
HAy4HOU u

TEXHUYECKON uH(popManuu

IIOUCKa

B cern UHrepHer U
CIICIMATN3UPOBAHHBIX
0a3zax [JaHHBIX OCHOBHBIC
HPUEMBI paboThI co
CIICIHAITN3UPOBAHHBIM
POTrPaMMHBIM
obecrnieueHrEM npu
IPOBEJICHUN TEOPETUIECKUX
pacyeToB U 0oOpaboTke
IKCTIEPUMEHTAIBHBIX
JaHHBIX

YMerb: IPOBOIUTH IIOUCK
HAay4dHOM M TEXHUYECKOH

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

THUIIOBBIC
TECTOBBIC 3aJIaHUS
(paznmen 5)
O1eHOYHEIE
MaTepHabl IS




uHpOpMaLUn c
UCIIOJIb30BaHUEM OOIIUX W
CHEeMAIN3UPOBAHHBIX  0a3

JaHHBIX

IMPUMCHATH
CIICIUATM3UPOBAHHOC
nporpaMMHOe oObOecreueHue
npu IMPOBCACHNU
TCOPETUYCCKUX PACUCTOB H
00paboTke
OKCIICPUMCHTAJIBHBIX

JTAaHHBIX

UCTIOJIb30BATh
CTeHATH3UPOBAHHOE
porpaMMHoe oOecredeHne
npu IIpeaCTaBICHUN
pe3yJIbTaToOB paboThl
npoeccuoHaTbHOMY

COOOIIIECTBY

Baagern: HaBBIKaMHU
PUMCHCHHUS
CHEIHAT3UPOBAHHOTO
IPOrPaMMHOTO
oOecrieueHus U 0a3 JaHHBIX
pH pelICHHH 3a7a4
npodeCCHOHATBHOU  Cepbl

JCATCIIbHOCTHU

CaMOCTOATEILHON

paboThI (TUIIOBBIE

3a71auu paszes
5.);

MPAKTHYECKOE
3aHATHE,
nabopaTopHas
paOora,
TECTUPOBaHUE,
KOHTPOJIbHAS
paboTa, sK3aMeH
Tunossie
OIICHOYHBIE
MaTepUabl IS
YCTHOTO OTIpoca
(pasgen 5 );




THUIIOBBIC
TECTOBBIC 3aJJaHUS
(paznmen 5)
OueHouHbIe
MaTEPHAIIBI JISI
CaMOCTOSITEIbHOMN
paboThl (TUIIOBHIE
3aa4n pa3zaei
5.);

OIIK-6 Cnocoben
IIPEACTaBIIATh
pe3ynbTaThl CBOEH
paboThl B YCTHOU U
MUCbMEHHOU opme
B COOTBETCTBUU C
HOPMaMH 1
IIpaBUJIAMH,
IIPUHATBEIMU B
poheCcCuOHATBHOM
coo01ecTBe

OIIK-6.1.
[Ipencrasnser

pe3ynbTaThl paboTH B

BHUOC
cTaHgapTHOU hopme

OTYECTAa 10

3HaTh: HOPMBI

COBPEMEHHOTO pycckoro
JUTEPATypPHOTO SI3bIKA,
OCHOBHBIE T0JIOKEHUS
(GyHKIMOHAIBHOU
CTHJIMCTUKH, MpaBmIIa

IOJATOTOBKH peUn

Ymers: aHAJIM3UpPOBATh
peub B
acreKxTe,
nH(pOpPMAaTHBHO-
CIIPABOYHOU  JIUTEPATYPOId,
OpraHU30BBIBATH
peueByIo JeSITeNIbHOCTh
a/IeKBaTHO CUTYaIUsIM

06H_IeHI/I${ B COOTBCTCTBHUH C

HOPpMaTUBHOM
TI0JIB30BaThHCA

CBOIO

JUTEPATYPHOI HOPMOM

Baaners: HaBbIKAMU
IPOAYLIUPOBAHUS B
COOTBETCTBUU c
JIUTEPATYpPHOI HOpMOU
TOYHOMH, JIOTUYHOM,
BBIPA3UTEIbHON  peun B
YCTHOM M  NUCBMEHHOMN
dopmax npu

CaMOCTOSITEIBHOM PELIEHUU
KOHKPETHOU
KOMMYHUKATUBHOU 3a/1a4i

MIPAKTHYECKOE
3aHATHE,
nabopatopHast
pabora,
TECTUPOBAHNE,
KOHTPOJIbHAS
pabora, SK3aMeH
Tunossie
OIICHOYHBIE
MaTepUabl ISt
YCTHOTO OTpoca
(pazmen 5 );

TUIIOBBIE
TECTOBBIE 3aJaHUS
(paznmen 5)
OueHouHbIE
MaTepUabl IS
CaMOCTOSITEIbHOMN
paboTHI (TUIIOBBIC
3aa4n pa3zen
5.);

OIIK-6-2.
IIpencrasnser
HUH(pOpMAIIHIO
XHUMHUYECKOTO

3HaTh: o0m1yto
XapaKTePUCTUKY TMpoliecca
cbopa, nmepenaym,
00pabOTKM U HAKOTLIICHHS

MPAaKTUYECKOe
3aHsATHE,
nabopaTopHas
pabora,




COJICpKAHUSA C uH(GOPMAIINH; - TEXHOJIOTUU | TECTHPOBAHUE,
y4eToM TpeOoBaHUH | 06pabOTKU TEKCTOBOM M KOHTPOJIbHAS
oubnmorpapuueckoil | rpaduueckoii nabopmarmu; | pabora, SK3aMeH
KyJIbTYyphI - OCHOBBI HH(pOpPMAaIMOHHOH | Turosbie
0€30MacHOCTH. OIICHOYHbIE
MaTEPHAIIBI JISI
Ymern: pabotats B YCTHOTO OTpoca
Ka4eCTBE MOJIb30BATEIIS (paszen 5 )
NIEPCOHAIBHOTO
KOMIIBIOTEPA, UCTIOIb30BaTh | TUTIOBBIE
BHEITHUE HOCUTEITN TECTOBBIC 3aJJAHUS
uHpopmaruu st oOMeHa (paznmen 5)
TAHHBIMHA MEXTY OreHOYHBIC
MallliHAMH, CO3/1aBaTh MaTepHaITbl IS
pe3epBHBIC KOIIUHU, ApXUBBI | CAMOCTOSTEIHHON
JAHHBIX U MTPOTpaMM, paboThI (TUHIOBBIE
paboTaTh C MPOrpaMMHBIMH | 33/1a49H pa3ie
cpencTBamMu 00IIero 5.);
Ha3Ha4YeHUs; - paboTaTh B
JIOKQJIBHBIX U TJI00ATBHBIX
cerax OBM. - npumMeHsITh
CTaHJapTHbBIE IPOTPAMMHBIE
CpeICTBa MOJyYEeHHUS,
XpaHEeHHs ¥ TIEpepadOTKH
nHpopMaIuu.
Baaners: HaBbIKAMU
MPUMEHEHHUS CTaHAAPTHBIX
IPOrPaMMHBIX CPEJCTB B
ob6nacty nHOOPMAITMOHHOM
0e30MacHOCTH
OIIK-6.3. 3HaTh: KyJbTYpOH | IPAKTHYECKOE
IIpencrasnser MBILUIEHUS, - IIpHEMaMU | 3aHATHE,
pesynbTaThl pabOTHI B | pesenus KOHCTPYKTHUBHOTO | JabopaTropHas
BHJC TC3HUCOB auanora; -  MeTojJaMH | paboTa,
EOKHaﬂavHa PYCCKOM 1 650 61merus nH(popMau; | TECTUPOBAHHUE,
1 AHITMHCROM SBRIRG | i) penoBoro  o6ienns KOHTPOJIbHAS
B COOTBETCTBUHU C
HOPMaMHJ u (myOnuuHBIe BBICTYIJIEHHUS, | paboTa, FK3aMeH
NpaBHIaMH, NEperoBOpel,  MpoBeneHue | TUnosbie
IIPUHATHIMH B COBELIaHUH, JIeNoBasi | OIEHOYHbBIE
XUMHUYECKOM MEePenucKa,  DIEKTPOHHBIE | MaTepuaibl s
cooOriecTBe KOMMYHHUKAIIMM) ¥ HX | yCTHOTO Ompoca
0COOCHHOCTH (pazmen 5 );
YMmersb: OCYIIIECTBIISITH | TUIIOBBIE

IMOCTAHOBKY ueneﬁ; - BECTHU

TCCTOBBIC 3aJaHUA




KOHCTPYKTUBHBIM JUalOr U
OTCTamBaTb  COOCTBEHHOE
MHEHHUE; OIPENENATh BUJ
JeTIOBOrO  OOLIeHHus B
YIPABJICHYECKOU CUTyalluu

Baanern: KYJIbTYpOil
MBILIUICHHS; -
COBPEMEHHBIMU
KOMMYHHUKAIIHOHHBIMHU
TEXHOJIOTHSIMHU, CII0OCOO0aMU
BbIOOpa BHAA  JIEIOBOTO
OOLIEHNS B YIIPaBIEHYECKOM
CUTYalluu

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

MPAKTUYECKOE
3aHATHE,
naboparopHas
pabora,
TECTUPOBAHNE,
KOHTPOJIbHAsA
paboTa, SK3aMeH
Tumnoseie
OIICHOYHbIE
MaTepUabl st
YCTHOTO OTpoca

(pazmen 5 );

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

Pesynoma
mol
00yuenusn

(komnemen

OcHoeénble nokazamenu OUEHKU

pe3yibmamog ooyuenus

Buo oyenounozo mamepuana,
obecneuusaroujue
dopmuposanue komnemenyuii




uuu)

OIIK-1.
Cnocoben
aHAIIM3UPOB
aThb U
HHTEPIpPET
HUpOBATh
pe3yIbTaThI
XUMHYECKU
X
IKCIIEPUME
HTOB,
HaOIIOACHU
un

U3MEpPEHUN

3HaTh:

-MCTObL ITaHUPOBAHUA OKCIICPUMCHTA,

MIOCTPOEHUSI MOJIeNIEN U3ydaeMbIX 0ObEKTOB

-MCTO/JAbl CUCTEMATU3allluU U aHaJIn3a pE3yJIbTAaTOB

XUMUYECKOTO  JKCHEPUMEHTa,  HaOJIOJACHHM,

U3MEpEHuH, a TakKe pe3yabTaToB pacyera

CBOWCTB BEILIECTB U MATEPHUAJIOB.

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

TUITIOBBIC TCCTOBLIC 3aJaHUS
(pazmen 5)

YMmers:

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

(hopMyIpPOBaThH BHIBOIBI

-UHTEPIPETUPOBATH PE3YIbTATHI COOCTBEHHBIX
SKCIIEPUMEHTOB U PACYETHO-TEOPETUUECKHUX
paboT C UCIOIB30BAHUEM TEOPETHUECKUX OCHOB
TPAIULIMOHHBIX U HOBBIX Pa3/IeJIOB XUMUU

OHGHO‘IHI)IG MaTepuaibl 11
CaMOCTOSITEIbHON pabOThI
(TUTIOBBIE 3a/1a4u pa3fen S.);

Bomnpocs! k komokBuymam 1.2.3 u
10 TeMaM KOJIMYECTBEHHOIO
aHanmsa

TUIIOBBIE OLICHOYHbIE MaTepHAIIbl K
caMOITpoBepKe(pazden 3.)

Bnaners:

-HaBBIKAMH TUIAHUPOBAHUs, 000OIICHUS
pe3yJIbTaTOB

aHalIi3a JIMTCPATYPHbIX ATdAHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIBHBIX U PaCYCTHO- TCOPETHUICCKUX
pa60T XUMHYECKOH HaIpaBJICHHOCTH




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

3HATE:

-OCHOBHBIC IIpaBujia MPOBCACHHUA XHUMHYCCKOIO
IKCIIEPUMEHTa C COOJIOZICHUEM HOPM TEXHUKHU
0e30I1aCHOCTH,

N3y4YEHUE CTPYKTYpbI
MaTepHalIOB, HCCICIOBAaHUE IPOLIECCOB C HX

BKJIIOYas  CHUHTE3,  aHaJIU3,

U CBOWCTB BELIECTB U

y4acTHeM
YMmern:

-CMHTE3UpPOBATh BEUIECTBA U MAaTE€pUalibl Pa3HOU
MPUPOBI C KCTIOJIB30BAHUEM UMEIOIINXCSA
METOJIMK,

-IIPOTHO3UPOBATh PA3BUTHE U OLICHKY aBAPUMHBIX
CUTYallUi C MO3UILIMI METOJO0JIOTUU PUCKA.

Biaaners:

-METOJJaMH IMPOBCACHNA CTAaHAAPTHBLIX OIICpalnu
oI ONMpCACIICHHUA XHMHUYECKOTO U (1)330B01"O
COCTaBa BCIICCTB U MAaTCPUAJIOB HA X OCHOBCE.

MPAKTHYECKOE 3aHATHE,
naboparopnas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS
pabora, sK3aMeH

TunoBbie OLIEHOYHBIE
MaTepHaIbl Ui YCTHOTO OIMpoca
(pazzen 5 );

THUIIOBBIC TECTOBBIC 3alaHUA
(paznmen 5)

OHGHO‘IHI)IG MaTepuaibl I
CaMOCTOSITEIbHON pabOThI
(TUTIOBBIE 3a/a4Uu paznen S.);

Bompocs k komuokBuymam 1.2.3
¥ TI0 TeMaM KOJIMYECTBEHHOTO
aHam3a

TUTIOBBIE OTICHOYHBIC
MaTepHalbl K
caMoIIpoBepKe(pazden 3.)




OIIK-3.
Cnocoben
MIPUMEHSATD
pacyeTHo-
TeOpeTHYeC
KHe
METObI
JIISE
M3y4YeHUS
CBOICTB
BEILIECTB U
MPOIIECCOB
C UX
Y4aCTHEM C
HCII0JL30Ba
HUEM
COBpPEMEHH
on
BBIYHCIIUTE
JIHOM
TEXHUKHU

3HATH:

- TEOPETUYECKUE U NOJYIMIIUPUIECKUE MOACIIN
IIpY PELICHUHU 33124 XUMUYECKON
HaIlpaBJIEHHOCTH

YMmerh:

-MCIO0JIb30BaTh CTAHJAPTHOE IIPOTrPAMMHOE
o0ecrieyeHne Py PEIICHNH 33/1a4 XUMHYECKOU
HaIPaBJIEHHOCTH

Buaanern:

-OCHOBHBIMH MECTOJaMU pCIHCHI/Ifl 3a1a4
XHUMHYECKOH HAPaBICHHOCTH C HCIIOJIb30BAHHEM
CHEIMATM3HPOBAHHOTO TTPOTPAMMHOTO
oOecrieyeHus

OIIK-4.
Crniocoben
TUTAHUPOBA
Th pabOTHI
XUMHYECKO
i
HaIpaBJIcH
HOCTH,
00pabaThIB
aTh U
HUHTEPIIPET
HUpOBaTh
MOJTy4EHHBI
e
pe3ynbTaThl
C
HCIIOJIb30Ba
HUEM

3HATE:

-CIIOCOOBI HHTCPIIpCTAaINH

XUMHNYCCKHX Ha6J'IIo,I[eHPII>i C HCIIOJIb30BaAaHUECM

pe3yabTaTOB

(1)I/I3I/ILI€CKI/IX 3daKOHOB U HpC,I[CTaBJ'IeHI/Iﬁ

NPaKTUYECKOE 3aHSATHE,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS
pabota, sK3aMeH

TumoBsIie OLIEHOYHBIE MAaTEPUAITBI
IUIsL YCTHOTO ompoca (pazoen 5 ),

TUIIOBBIC TECTOBBIC 3aaHUS
(pazmen 5.)

OrneHouHbIE MaTepHAIIbI IS
CaMOCTOSITENBHON pabOThI
(TUMIOBBIE 3a/1a4M pa3JeN S.

TUIIOBBIE OIICHOYHBIE MaTepHalbl K
caMOCTOATEeNbHON paboTe(pazoen
5.)




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

YMmerh:

-o0pabaTeiBaTh JaHHBIE C  HCIOJB30BAHUEM
CTaHIAPTHBIX croco0oB anmpoOKCUMAIHH
YHCJICHHBIX XapaKTEPUCTUK

MPAKTHYECKOE 3aHsTHE,
nabopaTopHas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAsA

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

TUIIOBBIE TECTOBbIE 3a/1aHus
(paznmen 5)

OHGHO‘IHBIG MaTcpHralibl JIIsA
CaMOCTOSITEIbHOU paboThl

(TUTIOBBIE 3a/1aUM pa3fen 5);

npUMepHble  TeMbl  pedepaTos
(pazmen 5);

TUITIOBBIC OICHOYHBIC MaTCPUaJIbl K

Biaanern:

-0a30BBIMH 3HAHUAMHU B OOJACTA MATEMATHUKU U
(Y3UKHA TIpY TJIAHUPOBAHUHM PAOOT XUMHYECKOM
HaIPaBJICHHOCTH

IMPAKTUYICCKOC 3aHATHUC,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

paboTa, SK3aMeH
TumoBeie OIIEHOYHBIE MaTEpHAIBI
JUTsl YCTHOTO ompoca (pazoen 5);

THUIIOBBIC TECTOBBIC 3aJJaHus

(pazmen 5)
OneHoYHbIE ~ MaTepuanbl IS
CaMOCTOSTEITBHOM paboThI

(THIOBBIC 3a/a4Uu pa3zen S);

pUMEpHbIE  TeMbl  pedepaToB
(pasmen 5);

THUITIOBBIC OLICHOYHBIC MAaTCPUAJIbI K




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

3HATD:

-crocoOBI MPEICTAaBICHUS PE3yJIbTaTOB paOOTHI B
BUJIC dopme B
MIpaBUJIAMH,

OoT4eTa IO CTAaHJAPTHOU

COOTBECTCTBHUH C HOpMaMH u

MPUHATHIMHU B IPO(PECCHOHATBHOM COOOIIECTBE

MPAKTHYECKOE 3aHsTHE,
nabopaTopHas pabora,
TCCTUPOBAHUC, KOHTPOJIbHAsA

pabora, sK3aMeH
Tumnoseie OLCHOYHLIC MAaTCpHAJIbI
JUTsl yCTHOTO ompoca (pazoen 5);

TUIIOBBIE TECTOBbIE 3a/laHus
(paznmen 5)

OHGHO‘IHBIG MaTcpHralibl JIIsA
CaMOCTOSITEIbHOU paboThl

(TUTIOBBIE 3a/1aUM pa3fen 5);

IIPUMEPHBIE
(pazmen 5);

TeMbl  pedeparoB

TUITIOBBIC OICHOYHBIC MaTCPUaJIbl K

YMerTh:

-IIPEJICTaBIIATh PE3YyNbTaThl paboOThl B BHJIE
TE€3UCOB  JIOKJaJa Ha pPYCCKOM  A3BbIKE B
COOTBETCTBMM C HOpPMaMd U  IIpaBUIAMH,

NPUHATBIMU B XUMHYCCKOM COO6H.ICCTB€

NPaKTUYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

pabota, sK3aMeH
TunoBele OLIEHOYHBIE MaTepUabl
JUIsl yCTHOTO ofpoca (pazden 5);

THUIIOBBIE TECTOBBIC 3aJIaHus
(pazmen 5)

OneHOYHbIE ~ MaTepuanbl  JUIs
CaMOCTOSTEIBHOM paboThI

(TUMIOBBIE 3a/1a4M pazien 5);

IMPUMCPHELIC TCMBI

(pasnen S);

pedeparos




TUIIOBBIC OLICHOYHBIC MAaTCPpHAJIbI K
sK3aMeHy (pazoen J)

Baaners: IIPaAKTUICCKOC 3aHATHUC,
nabopaTopHas pabora,
-HaBbIKaMHU TIPC3CHTAIUU 110 TEMC pa6OTI>I B TECTUPOBAHUE, KOHTPOJIbHAs

YCTHOW M MUCHMEHHOW (pOpMe B COOTBETCTBHHU C | pabOTa, IK3aMEH

HOpMaMM ¥  IpaBWIaMH, [PUHATBIMH B Tunosbie OLEHOYHbIC MAaTCPHAIIbI

npodecCHOHATHEHOM COOOMIECTRE JUIsL yCTHOTO ompoca (pasoen 5);

TUIIOBBIE TECTOBbIE 3a/laHus
(pazmen 5)

OHGHO‘IHI)IG MaTepuraibl JIIs
CaMOCTOSITEIbHOU paboThI

(TUTIOBBIE 3a/1aUM pa3fen 5);

npUMepHble  TeMbl  pedepaTos
(pazmen 5);

TUITIOBBIC OICHOYHBIC MaTCPpUaJIbl K
9K3aMEHY

7. Y4eOHO-MeTOANYECKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHMIIIMHBI (MOIYJIs1)

7.1. Ocnoenasa numepamypa

1. OcHoBbl ananutryeckor xumui (mof pen. FO.A. 3omorosa). Kuural.OO0mme BOmpockI.
MEeTOJIbl pazaesieHus.- M.: Beicui. mik.,. 2012.- 383,

2. OcHoBbl ananuTudeckor xumuu (o pex. FO.A. 3onorosa). Kuura 2. Metozsl
XHUMHYECKoro ananusa.- M.: Beicmi. mk.,. 2012.- 461 c.

3. OcHOBHI aHAIUTHYECKON XuMuH. [IpakTdeckoe pykoBoicTBO. KoiekTiB aBTOpOB. /
ITox pen. FO.A. 3omnoroBa. M.: Beicmi. k., 2001. 463c.

4. BacunbeB B.I1. Ananutnueckas xumusi. Kaura 1. Tutpumerpudeckue u
rpaBUMeTpUUYECKre MeTo bl ananu3a. M.: [lpoda. 2005. 369 c.

5. BacumnnweB B.I1. Ananutnueckast xumusa. Kanra 2. ®U3uko-XxUMHUYECKHUE METOIBI
ananmusa. M.: JIpoda, 2005. 384 c.

6. Xuxanuna T.W., Hukutuna H.I'. Ananutudeckas xumus. 3a.-so FOpaiit 3-e uznanue .
2012.

7. AHanutudeckas XuMmus U (U3NKO-XUMHUYECKHE METO/IbI aHaIM3a B 2-X TOMax MOJ pe/l.
npodeccopa Umenko A.JL.T.1. M:Akanemus. 2012

8. AHanmuTHUYecKasi XUMUS U (PU3HKO-XUMUUYECKUE METObl aHAJIN3a B 2-X TOMAaX MO Pe.
npodeccopa Umenko A.JL.T.2. M:Akanemus. 2012




9 .Ananutnueckas xumus. [Ipo6ieMbl U TOAXO0BI B 2-X TOMAaxX . IEPEBOJ] C AHTJIUHCKOTO
noj penakuuen akaaemuka 3omnorosa FO.A., 1.1,M.: Mup, Act. 2004.608 c.

10. Ananutnueckas xumus. [Ipo6ieMsbl U TOAXO0bI B 2-X TOMaX . IEPEBOJI ¢ AHIVIMUCKOTO
noj penakuuen akagemuka 3omnorosa FO.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutuueckast xumusi. DU3NKO-XUMHYECKUE U (PU3HUECKHE METObI aHATU3a
[DnexTponHbIid pecypc] : yueoHoe nocodue / H. 1. Moguan, T. C. ['opOyHosa, U. U.
EBrenbeBa, P. I'. PomanoBa. — DnekTpoH. TekcToBbIe JaHHble. — Ka3zanb : Kazanckuii
HAIIMOHAJIbHBIA UCCIEN0BATEIILCKUN TEXHOJIOTMYECKU yHuBepcutet, 2013. — 236 ¢c. —
978-5-7882-1454-2. — Pexxum noctyna: http://www.iprbookshop.ru/62058.html

12. Xaputonos 10.4., Ananutuyeckas xumus. Ananutuka 1. OOuue TeopeTuueckue
ocHoBbl. KauecTBeHHbIM aHam3 [InekTpoHHbIN pecype] / Xaputonos 10.4. - M. :
I'DOTAP-Menua, 2014. - 688 c. - ISBN 978-5-9704-2934-1 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970429341.html

13. Xapuronos [0.4., Ananutnyeckas xumusi. KauectBeHHblid ananus. Tutpumerpus.
COopHUK yrpaxHeHUM [DneKkTpoHHBIN pecypc] : yuebnoe nmocobue / F0. 5. XapuToHoB,
JI.H. JI)xabapos - M. : [DOTAP-Menaua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970432723 . html

7.2. /lononnumenvuasa aumepamypa

1. OrTro M. CoBpeMeHHBIE METOIbl AHATUTUYECKON XUMHHM ( B 2-X TOMax). M.:
Texnocdepa, 2003. 416 c.

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

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

4. ITuxkepunr Y.®. CoBpeMeHHas aHanutuueckas xumusa. M: Xumus, 2077, 558c.

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

6. Jlaittunen I'.A., Xappuc B.E. Xumuueckuit ananus. 2-e uza., M.: Xumus, 2079, 624 c.
7. l'ynaaunkuii A. Peakiiuu KUCIOT 1 OCHOBaHHUM B aHATUTUYECKOU Xumuu. M.: Mup,
2075, 239 c.

8. Nepdbdens K. Craructuka B aHanmuTr4eckor xumun. M.: Mup, 2094, 268 c.

9. Uepnosswsani M.C. u ap. CucremMaTH4eCKUe U CIydailHble MOTrPEIIHOCTH XUMUYECKOTO
aHanm3a.. YueOHoe mocooue s By3oB/ - M.: UKL "Axanemkanra ", 2004.- 157 c.

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

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

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

7.3. Illepuoouueckue uzoanusn
1. XKypnan aHanuTHYECKOW XUMUHU


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

2. Kypnan oO1ieit xuMuu

3. XKypHan HEOpraHNYECKONXUMHUU

7.4. Humepnem — pecypcwl

HpI/I HU3YyUYCHUUN NJUCHUIIJINHBI «AHaIUTHUYECKASA XUMUS) O6y‘laIOH_II/IeC$I

obOecrieueHbl TOCTYNOM (YJIaJICHHBIN JOCTYM) K 3J1eKTPOHHBIM HH(OPMALMUOHHBIM PECYPCAM:

Nen/n

HammeHoBaHue
3/IeKTPOHHOro pecypca

KpaTKasa xapakTepucTmka

Appec caiita

HammeHoBaHue
BNagenbLa; PeKkBy

«WebofScience» (WQS)

MonutemaTtnyeckas
pedepatuBHO-
6ubnuorpadpuueckasn u
HayKomeTpuueckan 6asa
OaHHbIX, B KOTOPOW
MHAEeKcUpyoTca

oKono 12,5

TbIC. YXYPHaNoB

http://www.isiknowledge.com/

Komnanusa Thoi
CybamnueH3noH
NeWoS/5920T |

AKTMBeH po 3

SciverseScopususpgarenbcrsa

«3nb3eBup. Hayka n
TEXHOJIOrMU»

PedepaTtusHas u
aHanuTnyeckKan 6asa
BaAHHbIX, coaepXKalan

21.000
peueH3upyembix
*KypHanos; 100.000 KHur;
370 KHUXKHbIN cepuit
(npoaonkatowmxca
M3paHui);

6,8 mAH.
AOKNAA0B U3 TPYAOB
KoHdepeHuuii

http://www.scopus.com

UspgaTtenbcTso «El
TEeXHOJ(

Cy6anueH3noH
NeScopus/59201

AKTMBeH go 3

HayuyHas 3/1eKTpoHHas
6mbnnoteka (HI6 PODON)

dneKTp. 6ubnunorekKa
HaYYHbIX Ny6AMKaumMM -
okono 4000
MHOCTPaHHbIX 1 3900
OTeyecTBEeHHbIX Hay4HbIX
ypHanos, pedepatbl
ny6aunkauui 20 Tbic.
YKYPHANOB, a TaKxKe
onucaHusa 1,5 maH.
3apy6erKHbIX 1
POCCUMCKUX
Aucceptaumii; 2800 pocc.
YKYpHaNoB Ha
6e3Bo3me3aHON OCHOBE

http://elibrary.ru

000 «|

BasapaHHbIXSciencelndex

HauunoHanbHan
UHPOPMaALUOHHO-

http://elibrary.ru

000 «l



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

(PMHL)

aAHaNUTMYECKana CUCTeMa,
aKKymyaupytowan 6onee
6 munnamoHos
ny6anKaumin poccuncKkux
ABTOpPOB, a TaKXe
MHPopmauuio 06 nx
uUTUpOBaHUU U3 6onee
4500 poCcCUMCKUX
JKYPHaNoB..

JINLEeH3NOHHL
Sciencelndex N¢
oT 12.07.

AKkTnBeH go 0

9BbC«KoHCynbTaHT CTyAeHTa»

13800 uspgaHuit no Bcem
obnacram 3HaHMiA,
BK/loYaeT 6onee

yem 12000 yue6HUKOB U
y4ebHbIx nocobuit gna
BO 1 CNO, 864
HaMMeHOBaHUM
KypHanos u 917

http://www.studmedlib.ru

http://www.medcollegelib.ru

000 «MNonwut
(r.Moc
Jorosop Ne31(
Or 30.09.

AKTMBeH po 3

MOHorpadmii.
«INeKTpoHHan bubanoteka | Konnekuua « MepuumHa http://www.studmedlib.ru 000 «MNonwut
TEXHMYECKOro By3a» (BO) rOTAP-Megua.
(r.Moc

(9BC«KoHcynbTaHT BooksinEnglish (kHuru Ha

MBAaTEHbCTB), Tak u
3/1IEKTPOHHbDbIE BEepCcuun
nepunoanvyeckunx M3AaHMﬁ
no pa3/invYHbIMm obnacram

CTyAeHTa») AHrNUIACKOM A3bIKe)» [lorosop No28:
Ot 20.04.
AKTHBEH po 2
3B6C «J1aHb» dneKTpOHHbIEBEpCUM https://e.lanbook.com/ 000 «3BC NAF
KHUT BeAyLmx MeTept

M3paTenbCcTB yuebHoM
Hay4YyHOW nuTepaTtypbl (B Aorosop Ne
TOM Ymncne or 09.02.

YHUBEPCUTETCKUX

AKTUBEH go 2

3HaHUMNA.
HaunoHanbHana 3nekTpoHHan | O6beaUHEHHDIM https://H36.pd drbY «Poc
6ubnnoteka Prb 3N1eKTPOHHDI KaTanor rocyaapcrBeHHas

$oHA0B poccHiicknx

[orosop Ne101/

6ubnunortex,
coaeprKalmia 10.09.2
4 331 542 3neKTPOHHbIX Cpokom ¢

AOKYMEHTOB



http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/

obpasoBaTenbHOro 1
HayuyHOro xapakrepa no
pPa3NUYHbIM OTPacAAM
3HaHUA

9. 3BC «IPRbooks» 107831 nybaukauuis, B http://iprbookshop.ru/
T.4.: 19071 - yuebHbIx

000 «A#i Nun

u3gaHuii, 6746 — (r. Cap
Hayu4HbIX U3gaHuin, 700 Norosop N:
Konnekuui, 343 xxypHana
BAK, 2085 ot 02.04.
ayamousgaHuid.
AKkTnBeH po 0
10. 3BC «Opait» ans CMo dneKTpOHHbIEBEpCUMU https://www.biblio-online.ru/ 000 «3net
y4ye6Hoi1 u Hay4yHOM M3[aTeNbCTBO
NUTepaTypbl U3[/aTENbCTB Mock

«HOpaiit» gna CNO u
3N1eKTPOHHbIE Bepcum
nepuoanyYecKkux usgaHuii
no pasnyHbIM obnacrtam

Jorosop Nel

Ot 29.10.

3HAHUN. AKTMBEH go 3
11. Polpred.com. HosocTw. 0630p CMU Poccum 1 http://polpred.com 000 «Monnpeg,
0630p CMW. Poccus u 3apyb6eKba. MonHble

3apybexbe TEKCTbl + aHaIMTUKau3 bessosmes
600 n3paHuii no 53 oduymancHor

oTpacaam
12. | Npe3sungeHTckaa 6ubnnoteka | bonee 500 000 http://www.prlib.ru ®rey «MNpes
um. B.H. EnbumHa 3NEKTPOHHbIX 6ubnnorteka um.

OOKYMEHTOB NO uctopum
OteuecTBa, poccuiickoii
rocyfapCTBeHHOCTH,
pyccKomy A3bIKy U npaBy

(r. CaHkT-N¢
CornaweHue ot

CpOKOM Hc
AanbHeuwe nf

Mpwu npoBepgeHun 3aHATHIA NeKUnoHHoro TMna/CEMMHapCKOFO TUNa Ncnosb3yroTca:

SIUYEH3UOHHOoe rnpocpammHoe obecneyeHue:
MepeyeHb ANMLEH3MOHHOrO NporpammHoro obecneyenma Kby 2021

3apy6exxHoe nuueHsnoHHoe MO


http://iprbookshop.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

Neo
MpowusBoguten KommeHTap Aorosopa
Ne HanmeHoBaHue ANueHsuun
b uu Ha 2020
rog,
. Office 365 ProPlusEduShrdSvr OOroBop
MSAcademicEE HYXHO
ALNG SubsVL MVL PerUsr A nmueHsua | Ne20/3A-
1. S scemy KBIY
Faculty EES 223
Office 365 ProPlusEduShrdSvr
. OOroBop
MSAcademicEE | ALNG SubsVL MVL HYHO
nmueHsua | Ne20/3A-
2. S PerUsrSTUUseBnft Student Bcemy KBIy 293
EES
NACKA,
OOroBop
. . nonMm,
Corel CorelDRAW Graphics Suite NNUEeH3uA Ne20/9A-
3. NUNInP,
223
KUTD
OOrosop
4 ABBYY FineReader KBry NuEeH3na Ne20/9A-
’ ABBYY 223
Poccuiickoe nnueHsnoHHoro MO
Ne
Mpoussogur KommeHTapu porosopa
Ne HanmeHoBaHue NnueH3sum
enb 7] Ha 2020
ropg,
Kaspersky Endpoint Security
ansabusHeca — CTaHaapTHbLIN AOroBsop
. . HY»KHO BCEMY
1 Kaspersky Russian Edition. 1500-2499 Node KELY nmueHsusa | Ne20/3A-
1 223
yearEducationalRenewallicense
Dr.WebDesktopSecuritySuite
AOroBop
KomnneKkcHasd 3awmTa + LleHTp HY»KHO BCEMY
DrWeb NIMLEeH3MA Ne20/3A-
2. ynpasneHna Ha 12 mec., 200 MK, KBry 293
npoasneHue
YHUNA O0OroBop
3 AHTUNNArmat BY3 (Hy»kHO BCcemy | nMUEH3UA N220/3A-
KBIY) 223




Poccuiickoe MO (ceo6oaHO pacnpocTpaHsaemoe)

CpoKu
Ne Mpoussogurenn HanmeHoBaHue KommeHTapum
NNLEeH3Un
StarForceTechnol
. . ONA MPOCMOTPA 3/IEKTPOHHbIX
ogies, Poccus, Foxit PDF Reader becnnatHo
1. [LOKYMeHTOB B cTaHAapTe PDF
MockBa
) Poccua 7zip apxueaTop becnnatHo

1 uH(popMalMOHHbIE cripaBouHble cucTeMbl «KoHcynbranT [lnmrocy», «["apanTy.

7.5.Memoouueckue ykazanusa K 1a060pamopHvimM U RPAKMUYECKUM 3AHAMUAM

1. XacanoB B. B., Vun6amea P.J[.. KauecTBeHHBII M KOJWYECCTBCHHBIM aHAJIN3.
JlaGoparopusiii  mpaktukymM — Hanpumk: KaGapauno-bankapckuii ['ocymapcTBeHHBIN
VYHuusepcuret, 2017 r. — 142 c.

2. Ynp6amena P.Jl., XacanoB B.B. Konmnuectsennsiit ananus. JIabopatopHblii MpakTUKYM
— Hanpuuk: Kabapauno-bankapckuii 'ocynapctennsiit Yuausepcurer, 2016 r. —55c.

3. OcHoBBI aHanuTHYecKOM xumud. [IpakTuueckoe pykoBojicTBo. KosiekTus aBTOpOB. /
ITox pexn. FO.A. 3onoroBa. M.: Beicmias mikosna, 2001. 412 c.

4. BacunweB B.I1. Ananutnueckas xumusi. COOpHHMK BOIIPOCOB, YIIPA)KHEHUN M 3a/1ad.
M.: dpoda. 2003. 320 c.

5. Jlypwe 10.1O. CripaBoYHMK O aHAIUTHYECKON XUMHH. 6 u3a. M.: Xumus, 2089.

7.6. Memoouueckue ykazanusa no npoeeodeHur0 pasiuiHslxX y4eoOHovlX 3aHAmuil, K
KypCo8OMYy NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCHOAMETbHOIU PAOOMbl.

Memoouueckue pekomeHoauuu no U3y4eHuI0 OUCUUNIUHBL «AHATUMUYUECKAA XUMUA»
015 o0yuaruuxcs

[IpucTynas K U3y4eHUI0 TUCIUILTUHBI, 00yJarmeMycss HEOOX0AMMO 03HAKOMUTHCS
C TEeMAaTUYECKUM IUJIAHOM 3aHSITHH, CIIMCKOM PEKOMEHJIOBAHHOW Y4YEOHOW JHTEpaTypBhl.
Crnenyer ysCHUTH TIOCJIENOBATEILHOCTh BBITIONIHCHUS WHAWBUAYATBHBIX  YYCOHBIX
3aJlaHdid, 3aHECTH B CBOIO pabOuYyr0 TETpajab TEMBI U CPOKH TMPOBEIACHHUS CEMHUHAPOB,
HAIMMCaHusl y49eOHBIX W TBOpUYECKHX paboT. Ilpyu mM3ydeHWH AMCHUIUIMHBI O0YYaromIrecs
BBITIOJIHSIIOT CJICNYIOIIME 3aJlaHMsl: M3y4alroT PEKOMEH/IOBAHHYIO YYEOHYI0 M HAYUYHYIO
IUTEpaTypy; MOHUIIYT KOHTPOJIbHBbIE pabOThl, TOTOBAT JOKJIAAbl U COOOILIEHUS K
MPAKTUYECKUM 3aHATUSIM; BBIOJIHSIIOT CAMOCTOSITEIbHBIE TBOPUYECKHUE paOOThI, YH4aCTBYIOT
B BBINIOJIHEHUU MPAKTUYECKUX 3aJlaHhil. YPOBEHb W IIyOMHAa YCBOCHUS AUCIUILIMHBI



3aBUCAT OT AaKTMBHOM M CHUCTEMaTHYCCKOM pa6OTBI Ha JICKOHAX, HIYUYCHUA
pCKOMeHI[OBaHHOI\/’I JIUTECPATYPhI, BBIITOJIHCHWA KOHTPOJIbHBIX ITMCbMCHHBIX BaI[aHI/Iﬁ

Kypc wu3ywaercs Ha JIeKIusAX, CEMUHapax, TMpU CaAMOCTOSITEIBLHOU W
WHIWMBHUAYabHOU paboTe oOydaromuxcs. OOydaromuics sl TOJHOTO OCBOCHUS
Marepuala JOJDKEeH He MPOIYCKaTh 3aHITUS U aKTUBHO Y4acTBOBATh B yUe€OHOM IpoI1iecce.
Jlekuuy BKJIIOYAIOT BCE TEMbl U OCHOBHBIE BOMPOCHI TEOPUM M MPAKTUKH CTPAXOBAHMS.
s MmakcuManbHOM 3 (PEKTUBHOCTH U3YUECHHS HEOOXOAUMO MOCTOSIHHO BECTU KOHCIIEKT
JIEKLUH, 3HaTh PEKOMEH]IyeMYI0 IIPEnoaBaTesieM JIUTepaTypy, MO3BOJISIONIYIO TOTMOJHUTD
3HAHUS U Jy4Illle MOATOTOBUTHCS K CEMUHAPCKUM 3aHSATUSIM.

B cooTrBercTBHM C yuyeOHBIM IUIAHOM Ha KaXKIyH0 TEMY BBIJACIEHO HEOOXOAMMOE
KOJIMYECTBO YaCOB IPAKTUYECKUX 3aHATUM, KOTOpBIE IPOBOIITCS B COOTBETCTBUHU C
BOMPOCAaMH, PEKOMEHIOBAHHBIMU K M3YUEHHUIO IO ONpeeieHHbIM TeMaM. OOydaromuecs
JOJIKHBI PETYJIIPHO TOTOBUTHCSI K CEMUHAPCKUM 3aHSTHUSIM U Y4aCTBOBATh B OOCYKIECHUU
BOIIPOCOB. IIpM mOATrOTOBKE K 3aHATHUIM CIEAYET PYKOBOJICTBOBATHCS KOHCIIEKTOM
JEKIUA U PEKOMEHJ0BaHHOM nuTepatypoid. Temarnueckuil miaH JUCHUIUIMHBI, y4eOHO-
METOJIUYECKUE MAaTEPUAJIbI, A TAKXKE CIIMCOK PEKOMEHAOBAHHOW JIMTEPATYPhl IPUBE/ICHBI B
paboueil mporpamme

B xone u3yueHMs] TUCHMIUIMHBI 00YYaIOIMIMICS UMEeT BO3MOXKHOCTh MOATOTOBUTH
pedepar 1o BHIOpaHHOW W3 TpeMJIOKEHHOro B Pabodeil mporpamme crmcka Teme.
Brictynnenue ¢ qoknagom mo pedepary B Tpymre MPOBOAUTCA B popMe MPE3CHTAIUHU C
VCIOJIb30BAHUEM MYJIbTUMEAUNHON TEXHUKH.

Memoouueckue pexomenoayuu npu pabome Ha0 KOHCNEKMOM 80 6PEMA NPOBEOCHUS
JIeKyuu

B mporecce NEKIMOHHBIX 3aHATUN I1€71€CO00Pa3HO KOHCIEKTUPOBATh YUCOHBIN
Matepuas. JlJis 3TOro MCMONB3yIOTCS OOIIMEe W yTBEPAMBIIMECS B MPAKTUKE IMpaBuia, U
MIPUEMBbI KOHCIIEKTUPOBAHHUS JIEKIUM:

KoHncnektupoBaHue JeKIU BEAETCS B CIIEUAIBHO OTBEACHHOM JIJISI TOTO TETPAJIH,
KaXJbld JIMCT KOTOPOM JIOJDKEH HMETh IOJsA, HAa KOTOPBIX JEIAKOTCS ITOMETKU W3
PEKOMEHIOBAaHHOM JIUTEPATypPhl, JOMOJHSIIONIME MaTepuanl MNPOCIYIIAHHOW JEKIUH, a
TaKKe MOJYEPKUBAIOIITHAE 0COOYIO BAXKHOCTD TE€X MJIM UHBIX TEOPETUUECKUX MOJIOKESHUH.

[enecooOpa3Ho 3anmuchiBaTh TEMY M IJIAH JIEKIUH, PEKOMEHIYEMYIO JIUTEPATypPy K
TeME. 3aluCH Pa3lesioB JIEKUWHU JOJKHBI MMETh 3arojIOBKH, MOA3ArOJOBKH, KpPacHBIE
CTpoKd. [l BBIOENECHHS pa3[esiOB, BBIBOJIOB, OIPEICICHUN, OCHOBHBIX HJIEHM MOXHO
MCIIOJIb30BaTh IIBETHBIC KapaHAaIlu U (JIOMacCTEPHI.



Ha3BaHHble B JIEKIMU CCBUIKM Ha IIEPBOMCTOYHUKH HALO IIOMETUTH Ha IIOJAX,
YTOOBl IPHU CAaMOCTOATEIBHOM paboTe HalTHM M BOHUCATh UX. B KOHCHIEKTE IOCIOBHO
3aMMCHIBAIOTCS ONPEACIICHHS MOHATUN, KATErOpUid U 3aKOHOB. OCTajIbHOE JOJKHO OBITh
3aIIMCaHO CBOUMH CIIOBAMH.

Kaxaomy cryaeHTy HE0OXOAUMO BBIPaOOTaTh M UCIOJIL30BAaTh JOMYCTHUMBIC
COKpalieHus Hanbosee paclpoCTPaHEHHBIX TEPMUHOB U MIOHSITUH.

Memoouueckue pekomem)auuu no no020moeKe K npaKkmudeCKum 3aHAmuim

[Ipaktuuyeckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas 4acThb Y4eOHOro mpoiiecca,
rpynmnoBasi ¢popMa 3aHITHN MPU aKTUBHOM Yy4YacTHHU CTyJeHTOB. [IpakTuueckue 3aHATHS
CIIOCOOCTBYIOT yriayOJEHHOMY HM3y4YEHHIO HaumboJjee CIOXKHBIX MPOoOJIeM HayKH U CIIyXKaT
OCHOBHOM (POpPMOi1 MO/IBEICHHSI UTOTOB CaMOCTOATENbHON paboThl oOyuaromuxcs. Llenbio
NPAKTUYECKUX 3aHSATUN SIBISICTCS YIUIYOJICHHE W 3aKpEIJICHUE TEOPETHYECKUX 3HAHMIA,
MOJIYYEHHBIX OOYYalONIMMUCS HA JIEKIHUSAX U B IMPOIECCE CAMOCTOSITEIbHOIO H3YyYCHHS
yuyeOHOro mMarepualia, a, CjaeJ0BaTesbHO, (GOPMUPOBAHUE Y HUX OINPEACIICHHbIX YMEHUN U
HaBBIKOB.

B Xxozme moaroToBKM K CEMHUHApCKOMY 3aHSTHIO HEOOXOAMMO MPOYUTATH KOHCIEKT
JEKUMHW, U3YYUTh OCHOBHYK JIMTEPAaTypy, O3HAKOMHUTBCS C  JIONOJHUTEIbHON
JIUTEPaTypOU, BBIIIOJIHUTH BBIIAHHBIE MIPEIOAABATENIEM IIPAKTUYECKUE 3a1aHus. [Ipu aTrom
y4ecTh PEKOMEHIAINU TpernoAaBaTesss U TpeboBaHus nmporpammel. JlopadaTeiBaTh CBOM
KOHCIIEKT JIEKIIUH, JeJlasi B HEM COOTBETCTBYIOLINE 3alIUCU U3 JIUTEPATYPHI.

XKenatenbHO mNpU MOATOTOBKE K TMPAKTUYECKUM 3aHATHSAM 1O JUCIMIUIAHE
OJTHOBPEMEHHO HCIIOJIb30BaTh HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOUIUX 3aJlaHHbBIE
BOIIPOCHL.

Ha mpakTudecknx 3aHATHAX 00ydJaroIIuecs ydaTcs TpPaMOTHO H3jaraTh IPOOJIeMEl,
CBOOOJIHO BBICKa3bIBaTh CBOM MBICIIM M CYXJICHHS, pPAacCMaTpUBAIOT CHTYAIIHH,
CIOCOOCTBYIOIIHE PA3BUTHIO MPOQECCHOHATBLHON KOMIIETeHTHOCTH. CleayeT UMETh B
BHJTY, YTO TIOJITOTOBKA K MPAKTHICCKOMY 3aHSATHIO 3aBUCHT OT ()OPMBI, MECTa IIPOBEACHUS
CEeMHHApa, KOHKPETHBIX 3aJaHUi M TOPYYCHUH. DTO MOXKET OBITh HAIlMCAaHHWE JOKJIaja,
acce, pedepara (C MOCISAYIOMIMM UX 00CYKICHUEM ), KOJTTOKBUYM.

Memoouueckue pekomeHoauuu no blNOJIHEHUIO 1AOOPAMOPHBLIX Padom

[lepeyenb nabopaTOpHBIX PabOT M METOAUYECKHE yKa3aHUs MO UX BBINOJIHEHUIO
MPUBOJSATCA B 1. 7.5.

Memoouueckue pekomenoayuu no OP2aHU3IAUUU CAMOCHOAMETbHOU Padomul



CamoctostenbHass pabora (mo B.M. Jlamo «camMoCTOSTENbHBII — YENOBEK,
MMEIOIUNA CBOM TBEpPJIbIE YOEKIEHUs») OCYLIECTBISETCS NMpU BceX (GopMax oOydeHUs:
OYHOU U 3a0YHOM.

CamocTosTenbHast paboTa 00y4yarmuXxces - Coco0 aKTUBHOTO, IEJICHANIPABICHHOTO
MPUOOPETEHHs] CTYICHTOM HOBBIX ISl HEro 3HAHWW U yMEHUM 0e3 HernocpeiCTBEHHOIO
ydacTHsl B 9TOM TIpoliecca npernojaBarenieid. [IoBbIeHNEe poiu caMOCTOATEIbHOU PabOThI
o0ydJaromuxcs nNpy NPOBEICHUH PA3IMYHBIX BUJIOB YUYCOHBIX 3aHATUN MPEIOIaraer:

— ONTHMH3AIMI0 METOJOB OOYYCHHs, BHEJIPCHUE B YUYCOHBIH NPOIECC HOBBIX
TEXHOJOTUH OOYYCHHMsI, TOBBIIIAIOIIMNX MPOU3BOJUTEILHOCTh TPyJAa IMPENoIaBaTens,
aKTUBHOE WCIIOJIb30BaHUE UH(GOPMAITMOHHBIX TEXHOJIOTHH, TI03BOJISTFOIITUX
oOyuaroliemMycs B yI00HOE /Jisl HeTO BpeMs OCBauBaTh YUeOHBIN MaTepHal;

— IIUPOKOE BHEJIPCHHE KOMIBIOTCPU3UPOBAHHOTO TECTUPOBAHUS,

— COBCPIICHCTBOBAHMEC  METOJHMKH  IPOBEACHUS  MPAKTHK W HAY4YHO-
UCCIIeIOBATEIbCKOM PadO0Thl O0YYaroIIMXCs, MOCKOJbKY HWMEHHO O3TH BHJBI Y4eOHOM
paboOThl B MEPBYIO OYEPEb TOTOBAT OOYYAIONIUXCS K CaMOCTOSTEILHOMY BBITTOJIHCHHIO
npodeccroHaIbHbIX 3a]1a4;

— MOJCPHHU3AIMI0 CUCTEMBI KypCOBOTO M JUILIOMHOTO IMPOCKTUPOBAHUS, KOTOpas
JI0JDKHA TIOBBIIIATH POJb CTYJCHTA B MOAOOpE MaTepuaa, MOUCKe MyTei perieHns 3a1a4.

CaMocTrosiTennbHass padoTa TPUBOAUT CTyJIEHTa K TIOJYyYSHHIO HOBOTO 3HAHUS,
YIOPSIIOYCHUIO W YIIyOJCHWIO WMEIOIIUXCS 3HaHWH, (QOPMHUPOBAHUIO Yy HETO

npodeCCUOHATIBHBIX HAaBBIKOB M yMeHuH. CamocrositenbHas paboTa BBITOJIHSCT P
byHKIM:

—  pa3BUBAIONIYIO;

—  “HPOPMAITMOHHO-00 yJaIOIIYIO;

— OPHUCHTHPYIOIIYIO U CTHMYJTHPYIOIIYIO;

—  BOCIUTHIBAIOIIYIO;

— HCCJEI0BaTEIbCKYIO.

B pamkax Kypca BBIOJTHSIOTCS CIETYIOIINE BBl CAMOCTOSTENLHON paOOThHI:

1. TIpopaGotka ywyebHOro Marepuana (MO KOHCIIEKTaM, Y4eOHOW W HAy4YHOU
JIUTEPaType);

2. DBbIlIogHEHUE PAa3HOYPOBHEBBIX 337a4 U 3aJaHUN;

3. Pabora ¢ Tectamu u BOIpOCaMu TSI CAMOIIPOBEPKH;

4. BpINoJIHEHHE UTOTOBOM KOHTPOJIBHOM PadOTHI.

CryneHTtaM peKOMEHIYyeTCsi € C€aMOro Hayaja OCBOGHHMS Kypca paboTaTh C
IUTEpaTypod M TpeasiaraeéMbIMH 33aJlaHUSIMU B (OopMe MOATOTOBKH K OYEPEIHOMY
ayIUTOPHOMY 3aHATHIO. [Ipu 3TOM aKTyalM3upyroTCs HMEIOIIMECs 3HaHUs, a TaKkKe
co3naercs 0Oasza JJisi YCBOEHHS HOBOIO MaTepuaia, BO3HUKAIOT BOMPOCHI, OTBEThI Ha
KOTOPbIE CTYJEHT MOJIYy4YaeT B Ay JUTOPUHU.



Heo0xonuMo 0TMETHTh, YTO HEKOTOPHIC 3aJaHUsI JAJISI CAMOCTOSATEILHOM pabOTHhI TTO
Kypcy HUMEIOT ompenencHayr crenuduky. [Ipm ocBoeHWHM Kypca CTYIEHT MOJKET
MOJIb30BaThCsl ~ OMONMOTEKOM  By3a, KOTOpass B TMOJHOM Mepe oOecrnedeHa
COOTBETCTBYIOIIEH JHTEPAaTypoi. 3HAUYNTEIBHYIO TIOMOIIL B TIOJITOTOBKE K OYEPETHOMY
3aHATHIO MOJYKET OKa3aTh HMMCIOIIMKMCSI B YYCOHO-METOAUYECKOM KOMIUICKCE KpaTKUU
KOHCITEKT JIeKuii. OH kK€ MOYKET WCIOJIB30BaThCSA W JUISl 3aKPEIICHUS IMOJYYCHHOTO B
aynutopun marepuana. CaMocTosTenbHass paboTa CTYJACHTOB MPEIyCMOTPEHA Y4eOHBIM
IUTAHOM W BBITIOHACTCS B 00S3aTEIBLHOM TMOPSAKE. 3aqaHus MPEIIOKEHBI M0 KaXIoh
U3y4aeMOi TeME M MOTYT TOTOBUTLCS WHIUBHIYAIbHO WM B Tpymie. [1o Heo0XouMocTn
CTYACHT MOXET 00paIaThCs 32 KOHCYJIbTAllMeH K Mperno/iaBaTeno. BelmorHeHne 3a1anuii
KOHTPOJIMPYETCS ¥ OLIEHUBACTCSI MPETIOIaBATEIIEM.

JInsl yCHEemHOro caMOCTOSATENIBHOIO M3YYEHUsI MaTepuajia CEro/iHsl UCIONb3YIOTCS
paznuYHbIE  CpelncTBa  OOY4YEeHHs, CpeOu KOTOpPBIX 0co00e MEeCcTo 3aHUMAaloT
UH()OPMAIIMOHHBIC TEXHOJIOTUHM PA3HOrO0 YPOBHS U HAMPABJICHHOCTH: JJICKTPOHHBIC
y4eOHUKH W KYpCHI JICKIIMM, 0a3bl TECTOBBIX 3aJIaHUN W 3aJ1ad. DJIEKTPOHHBIM YUEOHUK
npecTapisier co00i MPOrpaMMHOE CPEJICTBO, MO3BOJISIONIEE MPEACTABUTh IS N3YUEHUS
TEOPETHYECCKUNM MaTepHasl, OPraHU30BaTh AlPOOMPOBAHKUE, TPEHAXXK M CAMOCTOSITEIBHYIO
TBOPUYECKYI0 pPabOTy, TMOMoOraroimiee CTyAeHTaM W MPEernojaBaTeNi0 OIEHUTh YPOBEHb
3HAaHWM B ONpENIETICHHON TeMaTHKe, a TaKXkKe cojlepikallee HeOOXOJUMYIO CIPABOYHYIO
uHboOpMaIMIO. DIEKTPOHHBIM YYEOHHK MOXET WHTErpUpoBaTh B ce0€ BO3MOKHOCTHU
pPa3sIUYHBIX  MEJAarOTHYECKUX  MPOTrPAMMHBIX  CPEJCTB:  OOy4YaloIIUX  MPOTrpaMM,
CIIPaBOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIHPYIOLUIUX MPOTPAMM.

Jlns  ycHemHoW  OpraHM3allid  CaMOCTOSITEIbHOM  pabOThI  BCE  aKTHUBHEE
IPUMEHSIOTCS pa3HOOOpa3Hbie 00pa3oBaTeNbHbIE PeCypchl B ceTh WHTEpHET: CHCTEMBI
TECTUPOBAHUS TI0 PA3TUYHBIM 00JIACTAM, BUPTyaJIbHBIC JIEKIIUHU, JaOOpaATOPUH, TIPU ITOM
MIOJIB30BATEIII0 JOCTATOYHO MMETHh KOMIIBIOTEp M NMOAKIIOYeHHE K MHTepHeTy miid Toro,
9TOOBI CBSI3aThCA C TPENOJAABATENIEM, pPEIIaTh BBIYMCIUTEIbHBIC 3a7a4d WU TOIy4aTh
3HaHus. Vcnonb30BaHMe CeTel yCHIMBAET POJb CAMOCTOATEIbHON pabOThl CTyJEHTa U
MO3BOJISIET KapIMHAIBHBIM 00pa30M U3MEHUTh METOJUKY MPETIOIaBaAHMS.

CTyneHT MOXeT MojydaTh BCE 3aJaHUs U METOAMYECKUE yKa3aHUs 4Yepe3 CEpBEp,
YTO JA€T €MY BO3MOXXHOCTb NPUBECTM B COOTBETCTBUE JIMYHBIE BO3MOXHOCTH C
HEOOXOIMMBIMU JJISI BHITIOJTHEHUS padoT Tpyno3arpatamu. CTyJA€HT UMEET BO3MOXKHOCTh
BBIMIOJIHATHL  paboOTy JoMa WIM B ayguToOpuH. boiblioe BOCHUTATEIbHOE W
o0Opa3oBaTelbHOE 3HAYCHHE B CAMOCTOSITEIPHOM YYeOHOM TpyAe CTyACHTa HMEET
CaMOKOHTpPOJIb. CaMOKOHTpPOJIb BO30YyXJaeT W MOJJACPKUBAET BHUMAHHE U HHTEPEC,
MOBBIIIAET AKTUBHOCTH IAMSATA W MBINUIEHUS, IO3BOJSAET CTYAEHTY CBOECBPEMEHHO
OOHApPYX UTh U YCTPAHUTD AOMYIIECHHbIC OIIUOKN U HEJJOCTATKU, OOBEKTUBHO OMPEACIIUTh



YPOBEHb CBOMX 3HAHWM, MPAKTUUECKUX yMeHUW. CaMoe JOCTYIMHOE U MPOCTOE CPEJICTBO
CaMOKOHTPOJISI ¢ MPUMEHEHUEM MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH - 3TO
pSAIl TECTOB «on-line», KOTOpbIE MO3BOJISIIOT B PEXKUME PEATbHOTO BPEMEHH OIpPEeIUTh
CBOM ypOBEHb BJIAJICHUS MPEIMETHBIM MaTEPUAIOM, BBIIBUTh CBOU OLIMOKH U MOITYYUTh
PEKOMEHIAIUH 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcio nurepatypy MOXHO pa3nenuTh Ha YuyeOHMKH U y4eOHbIe TmocoOus,
OpUTHHAJIbHbIE Hay4yHble MOHOTrpadUYeCKUe WCTOYHHUKH, Hay4dHble MyOJIUKAIMU B
nepuoanueckoil medatu. W3 HHMX MOXKHO BBIJEIUTH JIMTEPATYPy OCHOBHYIO
(pexoMeHyeMYI0), JIOTIOHUTEIBHYI0 € JUTEpaTypy s YIIyOJEHHOTO W3Y4YeHUS
JUCIUTUIAHBI.

I/IsyquI/Ie AUCHUINIMHBI CJIICAYCT HAUYMHATD C y‘{€6HI/IKa, IMOCKOJIbKY y‘le6HI/IK — 3TO
KHHUT'a, B KOTOpOﬁ H3JIOKCHBI OCHOBBI HAaYYHBIX 3HAHUM I10 OIIpCACICHHOMY IIPCAMCTY B
COOTBC€TCTBHH C LCJISIMHU U 3aJa4daMU O6y‘{€HI/IH, YCTaHOBJICHHBIMHA HpOFpaMMOﬁ.

[Ipu pabote ¢ nuTepaTypoil HEOOXOIUMO YUHUTHIBATH, YTO WUMEIOTCS pa3IUYHbIC
BUJBl YTCHUSA, U KXIBIM U3 HUX KCIOJB3YETCS Ha OIPENCIICHHBIX JTallaX OCBOCHMS
Marepuaa.

IIpeosapumenvHoe 4YTCHHWE HANPABICHO Ha BBHISBICHHE B TEKCTE HE3HAKOMBIX
TEPMUHOB W TIOMCK WX 3HAYEHUs B CIIPABOYHOU JUTEparype. B 4acTHOCTH, TpU YTECHUH
yKa3aHHOH JTUTepaTypbl HEOOXOAUMO TTOAPOOHEHIITUM 00pa30M aHAIM3UPOBATH MOHSITHS.

Ck603HOe umeHue TIpEANONaraeT MPOUYTEHHWE MaTepHalia OT Hadaja J0 KOHIIA.
CKBO3HOE YTCHHE JUTEPATyphl M3 MPHUBEICHHOTO CIHCKA JAaeT BO3MOXKHOCTH CTYICHTY
chopMUpOBaTh CBOJ OCHOBHBIX IOHSATHH W3 HM3yd4aeMoW 00JIACTH W CBOOOJIHO BIIAJICTh
MU,

Buvibopounoe — HaoOOpOT, MMeEET IENbI0 MOWCK M OTOOp Marepuana. B pamkax
JTAHHOTO Kypca BBIOOPOYHOE UTEHHUE, KaK CIIOCOO OCBOCHHS COJEpkKaHHUS Kypca, JTOHKHO
WCIIOJIB30BAThCSL TPU TIOJTOTOBKE K TMPAKTHUYECKUM 3aHATUSIM TIO COOTBETCTBYIOIIUM
paszenam.

Ananumuyeckoe umeHue — 3TO KPUTHUYECKHM pa300p TEKCTa C MOCIEAYIOIIUM €ro
KOHCIIeKTHpoBaHueM. OCBOEHUE yKa3aHHBIX MOHATUU OyneT HambOosee 3 (PEeKTUBHBIM B
TOM CJ1y4ae, €Ciii PU YTEHUU TEKCTOB CTYAEHT OYyJIeT 3aaBaTh K ’TUM TEKCTaM BOIIPOCHI.
Yacte u3 a3tux BompocoB chopmynupoBana B POC B mnepeuyHe BOMPOCOB s
cobecenoBanus. IlepeueHb A3TUX BOMPOCOB OrpPaHUYEH, MO3TOMY Ba)XHO HE TOJIBKO
COoAEpKaHUE BOMPOCOB, HO CaM NMPUHLMI OCBOEHHUS JINTEPATYPHI C MTOMOIIBIO BOITPOCOB K
TEKCTaM.



Lenbto u3zyuarowjeco 4UteHus SBIsAETCA TIyOOKOE M BCECTOPOHHEE IOHHMMAaHUE
yueOHoM nHdopmainuu. ECTb HECKOIBKO MPUEMOB U3Yy4arOLIEro YTCHHUS:

1. Urenne no anroputMy mnpeamnojaraer pazdoueHue uHdopmanuu Ha OJOKU:
Ha3BaHWE; aBTOp; MCTOYHHMK; OCHOBHAs HIesA TEKCTa; (PaKTHYECKH MaTepuas; aHalu3
TEKCTa IyTeM COIMOCTABJICHUS WMMEIOMMUXCS TOYEK 3pEHUs IO paccMaTpUBAEMbIM
BOIIPOCaM; HOBH3HA.

2. [IpreM MOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CICAYIONIUI allrOPUTM:

—  MEIJIEHHO MPOYHUTATh TEKCT, CTAPAsICh MOHSATH CMBICI H3JI0)KEHHOTO;
—  BBIJICJIUTH KITFOUEBBIC CJIOBA B TEKCTE;
— TIOCTapaThCs MOHITH OCHOBHBIE HJIEH, TIOJTEKCT M OOIINI 3aMbICEI aBTOpa.

3. [Ipuem Te3upoBaHMs 3aKJIOYaeTcs B (QOPMYITHMPOBAHUM TE3UCOB B BHJE
MIOJIOKEHUH, YTBEPKACHHIA, BEIBOIOB.

K sTromy MOXHO m00aBUTh M WHBIE NPUEMBI: MpUEM pedepupoBaHus, MpHUEeM

KOMMCHTHUPOBAHUA.

BaxxHoil cocraBinsronieii JIT0O0r0 COMUIHOTO HAYYHOTO HM3JaHUS SBIISETCS CIHCOK
JIUTEPATYyphl, HA KOTOPYIO cChUIaeTcsa aBTOp. IIpr BOBHMKHOBEHHWH HMHTEpECa K KAKOW-TO
o0cyXa1aeMol B TEKCTe MpoOieMe BCerja eCTb BO3MOXXHOCTh OOPaTHUTHCA K CITUCKY
OTHOCSIIIECHCS K HeHl uTeparyphl. B aToM ciyudae Bcs mpoOiieMa kak Obl pa3OuBacTCs Ha
COCTaBJISIFOIIIME YaCTH, KaXJasi U3 KOTOPBIX MOXKET M3y4daThCd OTIEJIBbHO OT Apyrux. [lpum
ATOM Ba)XKHO HE TEPSATh M3 BUAA OOIIMI KOHTEKCT U HE MOTPYKAThCS YPE3MEPHO B JETaIIH,
MOTOMY YTO TaKUM O00pa3oM MOYKHO HE YBHUJIETh IJIaBHOTO.

IToaroToBka K 3K3aMeHyY JOJKHA POBOJAUTHCS HA OCHOBE JIEKIIMOHHOI'O MaTEepHaIIa,
MaTepuaia TPAKTHUUYECKUX 3aHATUH ¢ o00sA3aTeNbHBIM OOpalleHueM K OCHOBHBIM
y4eOHUKAM MO0 Kypcy. OTO TO3BOJIUT HCKIIOYUTH OMMOKH B MOHUMAHUU MarepHuaia,
OOJIETYUT €ro  OCMBICIIEHHE, TPOKOMMEHTHUPYET MaTepuall MHOTOYHUCICHHBIMU
IPUMEPAMU.

Memoouueckue pekomeHoauuu no HANUCAHUIO pedhepamos

Pedepar mpeacraBnsieT coOoi COKpaleHHBIM Tepecka3 COAEPKaHUS TEPBUYHOTO
JIOKyMEHTa (MM €ro 4acTu) C OCHOBHBIMU (DAKTUYECKUMHU CBEICHUSIMU U BBIBOJIAMHU.
Hamucanue pedepara ucmonb3yercss B ydeOHOM Mpoliecce By3a B IENISIX MPHUOOPETEHUS
CTYJIEHTOM HE00X0AMMOi TPo(heCcCHOHATBLHOMN MOATOTOBKY, Pa3BUTUSI YMEHUSI H HABBHIKOB
CaMOCTOSITEJIbHOIO HAYYHOTO IIOMCKAa: HW3YYEHHs JUTEpaTypbl MO BBIOPAHHOW TeMe,
aHajau3a Pa3IUYHBIX HUCTOUYHHUKOB M TOUYEK 3pEHHs, 00O0OIIEeHMs] MaTepuasa, BbIICICHUS
[JIaBHOTO, (GOPMYIUPOBaHUS BBIBOJOB U T. I. C moMolplo pedeparoB CTyAEHT riayoxe
MOCTUTaeT HauboJiee CJIO0XKHBbIE MPOOJIEMbl Kypca, YUWUTCS JAKOHUYHO H3JIaraTb CBOU
MBICJIH, TpPaBWIbHO OG(OPMISATH paldOTy, MOKIAAbIBATH PE3YJbTaThl CBOEro TpyAa.



[Iporiecc Hanucanus pedepaTa BKIIOYAET: BHIOOP TEMbI; MOJ00p HOPMATUBHBIX aKTOB,
CIEIUANTBHOW JUTEPATYPhl W WHBIX HCTOYHUKOB, WX HM3YUYCHHE; COCTABICHHEC ILIAHA;
HaluCcaHue TeKCTa pabOThl U €€ 0oPopMIIeHHE; YCTHOE U3JIOKEeHHE pedepara.

Pedeparsl mumyTcs mo Haubonee axkTyalbHbIM TemMaM. B HHUX Ha OCHOBE
TIIATEJILHOTO aHali3a U 00OOIIEHHs HAyYHOI'O MaTepuaja CONMOCTABISIOTCS Pa3IUYHbIC
B3IJISiIbl  aBTOPOB W OMNpeJesseTcss COOCTBEHHAs IMO3ULHUSA CTYAEHTa C M3JI0KEHUEM
COOTBETCTBYIOIIMX  apryMeHTOB. Tembl  pedepaToB  JOJKHBI ~ OXBaTbiBaTb U
JUCKYCCHOHHBIE BONpPOCHI Kypca. OHM NMpHU3BaHbl OTPakaTh MEPEIOBBIE HAYYHBIE UIEH,
0000111aTh TEHACHIIMU MPAKTUYECKON NESITeNbHOCTH, YUYUTHIBas MpPHU 3TOM HU3MEHEHUS B
TEKYIIEM 3aKOHOJATeNbCTBE. PEKOMEHI0BaHHAs HIKE TemaThka pedepaToB mpuMepHasi.
CTyneHT npu KeJaHUM MOXKET caM MPEJIOKHUTh Ty WIM HUHYKO TEMY, MPEIBAPUTEIHHO
COTJIACOBAB €€ C HAYYHBIM PYKOBOJUTEIIEM.

Pedepar, xak mpaBuiio, COCTOUT W3 BBEACHUS, B KOTOPOM KPAaTKO OOOCHOBBIBACTCS
aKTyaJIbHOCTh, Hay4yHas M IpaKTHYeCKas 3HAYMMOCTh HW30paHHOW TEMbI, OCHOBHOTO
MaTepuaia, COJEpIKAIero CyTh MPOOJeMbl W MYTH €€ PEIICHUs, W 3aKIIOYCHUs, TJIe
(bopMUPYIOTCS BBIBOJIBI, OLICHKH, TIpeiokeHus. O0muit oobem pedepara 20 JTUCTOB.

Texaudeckue TpedoBanus k ohopmieHUIO pedepata cieayrommue. Pedepar
odopmisieTcst Ha HcTax popmara A4, c 00s3aTeNbHON HyMepalueni CTpaHHuIl, MpuYeM
HOMEp CTpaHUIIbl HA IEPBOM, TUTYJILHOM, JTUCTE He cTaBUTCs. [lomsi: BepxHee, HIXKHEeE,
npaBoe, jieBoe — 20 MM. AG3arHbIi oTcTym — 1,25; PUCYHKH TOJDKHBI CO3/1aBaThCS B
[IUKITMYECKUX pelaKTopax Wil Kak pucyHok Microsoft Word (crpynmnupoBaHHBIi).
Tabnu1el BRIMOTHATE TaOMUYHBIME stueiikamMu Microsoft Word. CkanupoBanue pucyHKoB
U TaOnuI| HE JAoIycKaeTcsi. BeipaBHUBaHME TeKCTa (IO MUPUHE CTPAHUIIBI) HEOOXOIUMO
BBITIOJHSATH TOJILKO CTaHIAPTHBIMU CTIOCO0aMH, a He ¢ TOMOIIbI0 ITpoOernoB. Pazmep
TEKCTa B PUCYHKaX U Tabiunax — 12 kerns. Ha tutynsHOM nucte pedepara HyKHO
yKa3aTh: Ha3BaHHE Y4eOHOTO 3aBefeHus, (aKyIbTeTa, HOMEp TPYMIbl U (HaMHIIINIO, UMS U
OTYECTBO aBTOPa, TEMY, MECTO M T'OJ] €r0 HanmucaHus. PekoMeHryembiii 00beM paboThI
CKJIJIBIBACTCS M3 CICIYIONINX COCTABISIOMNX: TUTYIbHBIN JucT (1 cTpanuna),
conepxkanue (1 crpanuua), BBeaeHue (1 — 2 ctpaHuipl), OCHOBHAS 4YacTh, KOTOPYIO MOKHO
pa3nenuThb Ha raaBbl WK pa3aenst (10 — 15 ctpanun), 3akmoyenue (1 — 3 ctpanuib),
cnucok ymrepatypsl (1 cTpanuia), mpuioxkeHue (He oos3arensHo). Ecnm pedepar
COJICPKUT TaOIHILy, TO €€ HOMEP ¥ Ha3BaHWE PACIIONAraroTCsl CBEPXY TaOJHUIIbI, €CIn
PUCYHOK, TO BHU3Y PHCYHKA.

ConepxaTenbHble YacTu pedepara — 3TO BBEICHUE, OCHOBHAS YacTh U 3aKIIOUYCHUE.
BBenenue 0MKHO coliepkKaTh pacCykAEHUE MO MOBOJY TOTO, YTO paccMaTpuBaeMasi TeMa
aKTyajbHa (TO €CTh COBPEMEHHA U K HEH eCTh OOJIbIION MHTEpPEC B HACTOSAILEE BpeMs), a
TaK)Ke MOCTAHOBKY 1IE€JIM MCCIIEIOBaHUS, KOTOpasi HEMOCPEACTBEHHO CBsI3aHA C HA3BaHHEM



paboThl. Takxke BO BBEIIEHHH MOTYT ObITh MOCTABJICHBI 33/1aud (HO HE 00s3aTENIbHO, TaK
Kak paboTa HEBENMKa 10 00beMy), KOTOpbIE IETAIU3UPYIOT Lenb. B 3aximoueHun
MUITYTCS KOHKPETHBIE, COJIEPKATEIbHBIE BHIBOIBI.

Conepxanue pedepara CTyAEHT NOKJIAIbIBAET HA CEMHHApE, KPY)KKE, HAYyYHOH
koH(pepeHuuu. [IpenBapuTenbHO MOATOTOBUB TE3UCHI JOKIAAa, CTYAEHT B TeueHue 7 - 10
MUHYT JOJDKEH KPaTKO M3JI0KUTh OCHOBHBIE TOJIOKEHUs cBoeil paboTsl. [locne nokiana
aBTOp OTBEYAaeT Ha BOMPOCHI, 3aT€M BBICTYNAIOT OIIMOHEHTHI, KOTOpPbHIE 3apaHee
IIO3HAKOMUJIUCH C TEKCTOM pedepara, 1 OTMEYAIOT €ro CUIIbHBIE U cialdble cTopoHbl. Ha
OCHOBE 00CYKIEHMsI 00Y4arOIIEMYCsl BBICTABIISIETCS] COOTBETCTBYIOLIAs OLIEHKA.

Memoouueckue pexomenoayuu 0711 HOO20MOBKU K IK3AMEHY:

DK3aMeHbI B 3 —M U 4-M ceMecTpax sIBISI0TCS (OPMON UTOTOBOTO KOHTPOJIS 3HAHUM
U yMEHUH OOydYarIIMXCs 10 JaHHOW JUCHUIUIMHE, ITONYYCHHBIX Ha JICKIIUSAX,
NPAKTUYECKUX 3aHITHUSAX W B IPOIECCE CaMOCTOATENbHOW paboThl. OCHOBOW IS
OTpeNIeNICHUs] OIEHKH CIY>KUT YpPOBEHb YCBOEHHUS OOYyYaloOIMUMHCS MaTepuaa,
IPEeaYCMOTPEHHOTO JaHHOM paboueil mporpammoini K sk3ameHy J0MyCKarTCs CTYICHTHI,
HaOpaBiue 36 u O6osiee OATIOB MO UTOTAM TEKYIIETO M MPOMEKYTOYHOTrO KOHTposs. Ha
dK3aMEHEe CTYJEHT MOXeT HaOpaTh oT 15 10 30 Gamos.

B mepuon moAroToBKH K SK3aMeHy OOydaromiuecs BHOBb OOpamiaroTcs K yueOHo-
METOANYECKOMY MaTepuaty U 3aKpeIUIAOT IPOMEXYTOUHbIE 3HAHUS.

[TonroToBka 00y4aronierocs K 9k3aMeHy BKJIIOUAeT TPH dTara:

— CaMOCTOATCIbHAA pa60Ta B TCUCHUC CCMCCTpaA,
— HCIOCPCACTBCHHAA IIOATOTOBKA B JHH, IIPCAMCCTBYIOIMNC 3K3aMCHY I10 TCMaM

Kypca;
— TMOJTrOTOBKA K OTBETY Ha 3K3aMEHAIIMOHHbBIE BOIIPOCHI.
[Ipy moAroTOBKE K HK3aMEHy OOyYaromuMmcs IIeJIeco00pa3HO MCIOIb30BATh

Marepuainbl JIEKIUH, Y4eOHO-METOANYECKUE KOMIUIEKCh, HOPMATHUBHBIE JOKYMEHTHI,
OCHOBHYIO U JIOITOJHUTEINIBHYIO JIUTEPATYPY.

Ha »k3amMeH BBIHOCHUTCS MaTepual B 00BeMe, NPEAYCMOTPEHHOM padodei
MPOrpaMMoON yu4eOHOW TUCIUTUIMHBI 32 CEMEeCTp. DK3aMeH MPOBOAMUTCS B MUCHMEHHOU /
yCTHOH opme.

[Ipu mpoBeneHuM »HSK3aMe€Ha B THUCbMEHHON (ycTHOW) Qopme, BeayIIHid
MpenojaBaTeyb COCTaBIAECT 3K3aMEHALIMOHHbIE OWJIEThI, KOTOpPbIE BKIIOYAIOT B ceO4:
TECTOBbIC 3aJlaHUs; TEOPETUUYECKUE 3aJaHusl; 3a7ayd Wik cuTyaruu. DopmyiupoBKa



TEOPETHUECKUX 3aJaHusl COBMAgaeT C (HOPMYIHUPOBKOW TMEpPEUHS HSK3aMEHAI[MOHHBIX
BOIIPOCOB, JIOBEJICHHBIX 10 CBEJICHUS 00yUYaIOUIMXCsl HAKAaHYHE 9K3aMEHAIIMOHHOW CECCHH.
ConeprkaHue BOIIPOCOB OJTHOTO OMJIETa OTHOCUTCA K Pa3IMUHBIM pasjesiaM IporpaMMmbl C
TEM, 4TOOBI O0JIee MOJIHO OXBATUTh MaTeprai y4eOHON AUCIUILIMHBI.

B aynmuropum, rae mNOpOBOAUTCS YCTHBIA SK3aMEH, JOJDKHO OJHOBPEMEHHO
HaXOJUThCA He Oosiee IIECTH CTYAEHTOB HA OJHOrO MpenoiaBaTeis, NPUHUMAIOIIETO
sk3ameH. Ha moaroroBky orBeTa Ha OUiieT Ha 3k3aMeHe OTBOAUTCS 40 MUHYT.

[pu npoBeAeHNN MMCHBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pesynbrar ycTHOrO (MMCHbMEHHOT0) 9K3aMEHA BHIPAYKACTCS OLICHKAMMU:

Ouenka «omauunon— om 91 0o 100 6anio6 — TeOpeTUIECKOE COJIEPKaHUE Kypca OCBOCHO
TMIOJTHOCTBIO, 0€3 IPOOEIIOB, HEOOXOUMbIE MPAKTHYECKUE HABBIKK PA0OTHI C OCBOCHHBIM
marepuaiom chopMupoBaHbl. Bee mpemycMoTpeHHbIe mporpamMmoit 00ydeHus yueOHbIe 3a1aHus
BBITIOJTHEHBI, KAYECTBO MX BBITIOJTHEHHSI OLIEHEHO YHCIIOM OaJlIoB, OJIM3KMM K MakcMMaibHOMY. Ha
HK3aMEHE CTYJICHT IEMOHCTPUPYET ITyOOKHe 3HAHKSI TIPEAYCMOTPEHHOTO TIPOrpaMMOM MaTepuara,
YMEET YETKO, JJAKOHUYHO U JIOTUYECKH TIOCTIEI0BATENIbHO OTBEYATh Ha MOCTaRIEHHBIE BOIPOCHL.

Ouenka «xopoutoy —om 81 0o 90 6an1068 — TEOPETUUECKOE COIEPKaHNE Kypca OCBOCHO,
HEOOXOMMBIC TIPAKTUIECKHUE HABBIKK paboThl C(HOPMHUPOBAHBIL, BBITOJIHEHHBIC YUCOHBIC 3aaHusI
coJieprkaT He3HauMTeNbHbIe OIMOKY. Ha sK3aMeHe cTyeHT JeMOHCTPUPYET TBEPIOE 3HAHUS
OCHOBHOTO (TIPOrpaMMHOT0) MaTepralia, yMeeT YeTKO, TPaMOTHO, O€3 CYITIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha IMOCTABRIICHHBIE BOMPOCHI.

Ouenka «yoosnemeopumenvno» — om 61 0o 80 6annoee — TeopeTUUECKOE
colepKaHHEe Kypca OCBOEGHO HE IMOJIHOCTHIO, HEOOXOJUMBbIE NPAKTUYECKHE HABBIKU
paboThl chOpMHUPOBAHBI YACTUYHO, BBITIOJHEHHBIE y4eOHBIC 3aJaHUS COJIEpPIKAT I'PyObIe
omnOku. Ha sk3amMeHe CTyAeHT NeMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOTO MaTepHaia,
OTBETHI cozepkar HETOYHOCTH, cmabo apryMEHTHPOBaHHI, HapylieHa
MOCJICTIOBATEIFHOCTD U3JIOKEHUSI MaTepHralia

Ouenka «neyooenemeopumenvnoy — om 36 0o 60 6an1068 — TEOPETUIECKOE
coJiep’KaHHe Kypca HE OCBOCHO, HEOOXOIMMbIC TIPAKTHYCCKUE HABBIKM paOOThHI HE
c(hopMUpOBaHbI, BEITIOJIHCHHBIC YUSOHBIC 38/ TaHUS COAEPKAT IpyObIe OITMOKH,
JOTIOJTHATEIIbHAS CAMOCTOsITEIbHAS padoTa HaJl MaTepruajioM Kypca He TIPUBEIET K
CYIIIECTBEHHOMY IOBBIIICHUIO KAYECTBA BHITIOJHCHHS yUeOHBIX 3aanuid. Ha sk3amene
CTYJICHT JICMOHCTPHPYET He3HAHHWE 3HAYUTEILHON YacTH MIPOrpaMMHOT0 MaTepHaia,
CYIIIECTBEHHBIE OIIMOKH B OTBETaX Ha BOIPOCHI, HEYMEHHUE OPUCHTHUPOBATHCS B
Marepuajie, He3HaHWE OCHOBHBIX MOHITUN JHUCIMILUIHHBI



8. MarepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUIIUHbI

8.1. Munumanvno neooxooumwtii 0na peanusauyuu OIIOII  nepeuens
MamepuanvHo-mexHuuecko2o ooecneuenus (6 coomeemcmeuu ¢ @®I'OC, yueonHvim
naanom u cnpaseku MTQO) BKiO4YaeT B ceOs: JEKIMOHHbIE ayAUTOpUHU (000pYyJOBaHHBIE
BUJICONPOEKIIMOHHBIM o0opyaoBaHUEM JUISt npe3eHTalui, CpencTBaMHu
3BYKOBOCIIPOU3BE/ICHUS, IKPAHOM U MMEIOUIUE BBIXOJ B c€Th MIHTEpHET), mMOMEeIeHus s
MPOBEICHUS CEMUHAPCKUX W TMPAKTHUYECKUX 3aHATHH (00OpyAOBaHHBIE Y4yeOHOU
Me0eIbio), KOMITBIOTEPHBIE KJIACCHI U Jp., yueOHas JabopaTopusi 000pyJoBaHHAs C yUETOM
cnenuUKI TUCHUTITMHBI « AHATTUTUYECKAs XUMUS»:

MydenbHas nedb ¢ MPOrpaMMHBIM PETYIISITOPOM.

Kimacc 0,25; 0,5 OBEH Poccus

Hentpudyra naboparopuas «Armed»: 80-25. Kuraii

Cymmnbabiit mkad HIC-80-01 CITY EAC ¢ nporpamMmmubIM perynstopom. Poccus
Cnexrpodortometrp B-1200 VER 1806022 ECOVIEW Poccus

Ananutnueckue Becel OHARUS PA 114C

Texanueckue Becel OHAUS SPX 6201

Kommnekt nmabopaTopHoit Mmebenu (OCTPOBHBIE CTOJIbI, TPUCTEHHBIE CTOJIBI, IKA(QbI 115
XpaHEHUs PEaKTUBOB, IIKA(BI JIJIs1 XPAaHEHUSI XUMUYECKOM MOCYbI), BRITSOKHBIE CTOJIBI.

Jlist camocTosiTenbHOU paboThl CTYJAEHTOB O nucuurinHe «CTpoeHHe BelecTBay
MOTYT OBITh HCIOJIb30BaHbl KOMITBIOTEPHBIE KJIACCHI, OCHAIIEHHBIE KOMITBIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOJKIIOYEHUd K cetu «lHTepHeT» u [mocTynoM B
ANEKTPOHHYIO HWH(}OpMaMoOHHO- oOpa3oBaTenbHyto cpeny KBI'Y u  asmexTtpoHHO—
oubmmoreunsie cucremsl «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH», DBC
«Koncynbrant crynaenta», DbC « AulludpOykey.

I[Ipy nOpoBeneHMM  3aHATUM  JEKUMOHHOTO  THUIMA, CEMUHAPCKUX  3aHATUH
HCIOJIb3YIOTCH

JIUYEH3UOHHOE NPOCPAMMHOE 0becneyeHue:

IlepeveHb JTUIEH3MOHHOTO NpOorpaMMHOro odecnedenusi KbI'y 2020

Ne IIpaBoobaanarenn HaunmenoBanue nporpamMmel, OcHoBanue st

n/n NPaBo UCNOJIb30BAHUS KOTOPOH | MCIOJIb30BAHUS
NpeaocTaBJIsAeTCS

1. | Microsoftirelandoperationslimited | [TakeT npaB ais yyamuxcs Ha [orosop

oOecrieueHne J0CTyIa K CEPBUCY
Office 365 ProPlusEduShrdSvr Nel3/3A-223
ALNG SubsVL MVL 010920




PerUsrSTUUseBnftStudent EES

2. | AO «Jlaboparopus [IpaBa Ha IPOrpaMMHOE [orosop
Kacnepckoro» obecrieyeHne Ha  MPOrPAMMHOE
oOecrieueHme Nel3/5A-223
KasperskyEndpointSecurity VIS 01.09.20

o6usneca — CrapaaptHblii Russian

000 [IpaBa Ha ucnonb30BaHue Jorosop
IPOrpaMMHOTO 00ecTIeueHus
Dr.WebDesktopSecuritySuite
Antusupyc + LleHTp ynpaBieHus Ha 01.09.20
12 mec., 200 TIK

«loxTop BeO» Nel3/2A-223

8.2 OcobeHHOCMU peanu3ayuu BucyunauHsI 8419 UH8AAUd08 U AUy € 02paHUYeHHbIMU
803MOMHOCMAMU 300P08bA

[Nna cTyaeHTOB C OrpaHNYeHHbIMU BO3MOXKHOCTAMM 340P0BbA CO34aHbl CNeLnanbHble YCA0BUA
ANA nonyyeHma obpasoBaHuA. B uenax 4oCTynHOCTU NOAyYeHUs Bbicliero obpasoBaHuMa No
obpaszoBaTeNibHbIM NPOrpaMmam UHBAANAAMMU U INLAMM C OFPaHUYEHHbIMKU BO3MOMKHOCTAMMW 340PO0OBbA
yHUBepcUTeTOM obecneynBaeTca:

1. AnbTepHaTUBHAA Bepcua oGULMANbHOIO caliTa B ceTh «MHTepHeT» ana cnaboBuasLLmX;

2. lna HBaNUAZOB C HapyLeHUAMM 3peHnn (cnabosuasniume, cienble) - NPUCYTCTBUE aCCUCTEHTA,
OKa3blBatoLLEero obyyatowemyca Heobxoanmyto nomolpb, Ay6aMpoBaHMe BCAyX CNPaBOYHOM
MHGOpPMaLUKM 0 pacnmMcaHMmM y4ebHbIX 3aHATUIN; HaUUYMe CPeacTB A8 YCUEHUA OCTaTOYHOTO 3peHuns,
H6paitNeBcKol KOMNbIOTEPHOW TEXHUKN, BUAEOYBEANUYUTENEN, NPOrPaMM HEBU3YalbHOTO A0CTYNa K
MHGOpMaLUK, NPOrPaMM-CUHTE3ATOPOB PEUN U APYIMX TEXHUYECKMX CPEACTB NpMema-nepesayu
y4ebHoMN nHbopMaumm B JOCTYyNHbIX GOpMax AN CTYAEHTOB C HaPYLEHUAMM 3peHUn;

3.ln9 UIHBANMAOB M /WL, C OTPAHUYEHHbBIMU BO3MOXKHOCTAMM 340P0BbA MO CAYXY
(cnabocnbiwalyme, rnyxme) —3ByKOyCMNBAOLWAA annapaTypa, MynbTUMeANNHbIE CPeACTBa U Apyrue
TEXHMYECKMe cpeacTBa Npuema-nepesadn yyebHoin nHdopmaumum B A0CTyNHbIX popmax;

4. inAa NHBANMAO0B U NNL, C OFPAaHUYEHHBIMW BO3MOXKHOCTAMM 34,0P0BbA, UMEIOLWMX HAaPYLUEHMUA ONOPHO-
ABUraTeNIbHOro annapara, Co34aHbl MaTePUANbHO-TEXHUYECKME YcnoBMA obecneunBatoLme
BO3MOXXHOCTb HeCcnpenaTCTBEHHOrO A0CTymna 0byyatowmxca B y4ebHble nomelLeHns, 06 beKTy NUTaHUS,
TyasieTHble U ApYyrue NOMELLEHUA YHUBEPCUTETA, a TaKKe NpebbiBaHMA B YKa3aHHbIX MOMELLEHUAX

(Hannume pacwMpeHHbIX ABEPHbIX NPOEMOB, MOPYYHEN U APYTUX MPUCIOCOBNEHNI).



ObyyatoLmeca 13 Yncna L, C OrpPaHNYEHHbIMKU BO3MOXKHOCTAMM 340P0BbA 0becneyeHbl
3NEKTPOHHbIMM 06pa3oBaTebHbIMM pecypcamm B Gpopmax, afanTUPOBAHHbIX K OFPaHUYEHUAM UX
340p0BbA.

O6yT-IaIOIlII/IMC$[ C OrpaHMYCHHBIMH BO3MOKHOCTAMHU 3JOPOBbA MPEAOCTABIAIOTCA CIICHHUAJIBHBIC
yueOHMKH W y4eOHble TMocoOWs, WHas ydeOHas JHUTeparypa, CIelHalbHble TEXHHYECKHE CPEICTBa
o0y4eHHs KOJUICKTHBHOTO W WHAWBUIYaJbHOTO IIOJIb30BAHMS, NPEIOCTABICHHE YCIYI ACCHCTEHTa
(TTOMOTIIHHKA), OKA3bIBAIOIIETO OOYUJAIOMIUMCST HEOOXOIMMYI0 TEXHUYECKYIO IMOMOIb, & TAKXKE yCIyrd
CYpJIOTIEPEBOJUMKOB M TU(IIOCYPIOTIEPEBOTUNKOB.

a) IUTs CIaO0BUIATIIHIX:

- Ha DK3aMEHE MPHUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOIIMNA CTYJACHTY HEOOXOTUMYIO TEXHHUECKYTO
MOMOIb C YYETOM HWHAMBHUAYAJbHBIX OCOOGHHOCTEW (OH TIOMOTaeT 3aHATh pabodee MecCTO,
NNepeABUTaTbCA, IIPOYNTATh U Oq)OpMI/ITI) 3aJlaHUEC, B TOM YHCJIC 3allUChIBadA 110/ I[I/IKTOBKy);

- 3a/laHud [JIA BBIIIOJIHCHUA, a TAKXKEC HMHCTPYKIOHA O IMOPAAKE IMPOBCACHHA 3aueTe/dK3aMeHa
0(pOPMIISIFOTCS] YBETMUEHHBIM LIPUPTOM;

- 3aJaHus JJI1 BBITIOJIHEHHS Ha 9K3aMEHE 3a4YUTHIBAIOTCA aCCUCTCHTOM,

- INCBMCHHBIC 3aJIaH1sI BBIIIOJIHAIOTCA Ha 6yMare, HAaAWKTOBBIBAIOTCA aCCUCTCHTY,

- o0ecreunBaeTCs MHIUBUIYAIBHOE paBHOMEpHOE ocBemienne He Menee 300 Jrokc;

- CTYACHTY JIS1 BBIITOJIHCHUSA 3aJaHUA IMPU H€O6XO)II/IMOCTI/I IpEAOCTABIACTCA YBCIIMYHBAIOIICE
YCTPOWCTBO;

B) JUIS TIIyXUX U C1a0O0CIbIIIANINX:

- Ha 3a4eTe/’K3aMeHE MPHUCYTCTBYET AacCHUCTEHT, OKAa3bIBAIOMIMNA CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb C YI€TOM WHIUBUAYATHHBIX 0COOCHHOCTEH (OH MOMOTAET 3aHATh pabodyee MecTo,
MepeIBUraThCs, MPOYUTATh U 0(OPMUTH 33JaHNE, B TOM YHCIIE 3alUChIBAs O] TUKTOBKY);

- 3a4eT/7PK3aMeH MTPOBOIUTCS B MUCBMEHHOU (popme;

- olecrnieunBaeTcs HajJlMuMe 3BYKOYCHUJIMBAIOLIEH ammapaTypbl KOJUIEKTHBHOTO IOJb30BaHMUS,
npyu  HEOOXOOUMOCTH  TOCTYMAIOUIUM  MPENOCTaBisieTcs  3BYKOYCWJIMBAIOIIas — ammaparypa
MHIUBUAYAIBHOTO MOJb30BaHUS;

- 10 ’KEeJIaHUIO CTYACHTAa PK3aMEH MOXKET MTPOBOAMUTHCS B MUCbMEHHOM Qopme;

1) UId JIUI C HapyHIeHUsIMH OMNOPHO-JBUTaTEeNbHOTO ammapara (TSKEJNbIMH HapyIICHUSIMHU
JIBUTATEIbHBIX GYHKIMNA BEPXHUX KOHEUHOCTEH WIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- THUCbMEHHBIE 3aJaHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO  CHEUAIU3HUPOBAHHBIM
MIPOrPaMMHBIM 00eclieYeHUEM HIIM HaJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 >KEeJIaHUIO CTY/CHTa YK3aMEH MPOBOIUTCS B YCTHOU (opMme.



Ipunoxenue 1

JIMCT u3MeHeHuil (1OMOTHEHMIT)
B paboueil mporpaMme JUCHUILIAHBI « AHATUTAYECKasT XUMUS

o HarnpasieHuo noarotoBku 04.03.01 Xumus (Ousnueckas xumusi; Heopranudeckas
XUMUS U XUMHUSI KOOPJIUHAITMOHHBIX COSTUHEHUM )

Ha 2021-2022 y4eOHBIN roj

Ne JJIeMeHT ( MyHKT) IlepeyeHb BHOCMMBIX IIpumeyanue
n/n PII I U3MEHEeHU (JONMOJTHEHNH)

OO6cyxaeHa 1 peKOMEHIOBaHa Ha 3acellaHuu Kadeapbl HEOPraHNIEeCKo U (pu3ndecKoi
XUMHUHU
poTokoa No OT « » 2021 1.

3aBemyromuii kapeapou X.b. Kynixos




Pacnpenenenne 6a110B TeKyIIero u pyoe:kHOT0 KOHTPOJIS

IIpuioxenne 2

Cymma 6annos
M Buo konmponsa
u
n/n Obwiaz 1-3 mouka 2-a mouka | 3-a mouka
cymma

1 ITocewenue 3anamuii 00 10 b6annoe | oo 3 6. 00 30. 0o 46.

2 Texkywiuit Kohmpoo: 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
Omeem na npakmuueckux om () 009 6. om 000 36. | om0oo 3 6. | om0oo 3
3aHAMUAX o.
Buvinonnenue nabopamopnuix no 12 6amnos | 4 6. 40. 40.
pabom
Boinonnenue
CAMOCHOAMEIbHBIX 3A0AHUIL
(pewienue 3a0au, nanucanue
pegpepamos, doxnao, scce ) om 0 0096. om00036. |om00oo36|om0oo3

9]

1 Pybescnutit Konmpoino 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. |or0m0o70. |or0mo76.|0or0mo?7
0.

Hmozo cymma mekywezo u
PY0erscHozo KOHmponsa

00 706annoe | 0o 230. 00 230 00 246
OIIeHKA «Y/JA0BJIETBOPUTEIbHO»

He MeHee 36 | He MeHee 12 | He MeHee HE MEHEee

0. 0. 126 126
OI[EHKA «XOPOIII0)» menee 70 0.

(51-69 6.) MeHee 23 6 | menee 23 6 | meHee 240
OLIEHKA «OTJIHYHO)

He meHee 70 | He MeHee 23 | He MeHee HE MCHEe

0. 0. 230 246




Ipunoxenue 3

Llkana oyenuganus naanupyemuix pe3yibmanmos 0oyuenus

Texymmii u pyOexHbII KOHTPOJIb

Cemectp Ikana oueHuBaHusA
0-35 6annoB 36-50 6ans0B 51-60 6an10B 61-70 6annoB
Bropoii | Hactuynoe  nocemenue | [TonmHoe wnmm 4actuunoe | [lonHoe unu | IlomHoe
ayJIUTOPHBIX 3aHATHUHN. | TIOCEleHHEe  ayAUTOPHBIX | YACTHUYHOE MOCEIIeHUE | TOCEIIeHue
HeynosnerBopurensHoe 3aHATUI. YacTuaHoe | ayIMTOPHBIX 3aHATUN. | ayAUTOPHBIX
BBIITOJIHEHUE JOMAIIHEI0 | BBIITOJITHEHUEC JOMAaIIHETr O 3aHITHH.
3a1aHusL. Ilnoxas | 3amaHus. Yactuunoe | 110THOE  BBIONHEHHE
MOATOTOBKA K Oa/UIbHO- | BBIIIOJIHEHHUE 3aaHUAMl JUId AOMAIIHETO 3aTaHAL. Tonnoe
o v BBIITOJTHEHUEC
U THUHI'OBbIM MOCTOATCIBHOU 'ThI o
pe 0 CaMOCTOATEILHO N paborer, BrinonHenue 3agaHuid OMAIIIHEro
MCPOIIPUATHAM. CTYI[CHT TCCTOBBIX 3aJJaHWH, OTBCTHI o A
JUISL CAMOCTOATENBHOU | oo g
HE JIOTTYCKAETCS K | Ha KOJIJIOKBHYME Ha :
_ paboTHl, TECTOBBIX | Bo oo eme
IIPOMEXYTOYHOU OLIEHKY o
3aJaHn, OTBCTHI Ha 3anaHu 18T
aTTeCTAIuN «YJIOBIIETBOPHTENHEHOY. COITOKBIVME a A A
™ CaMOCTOSITENbHOU
OLIEHKY «XOPOIIIO». paGoTEL,
TECTOBBIX
3aJIaHAi, OTBETHI
Ha KOJJIOKBHYME
Ha OLIEHKY
«OTJIMYHO.
IIpoMe:kyTOUHAs aTTECTALUA
Cemectp IlIxama oreHUBaHUS
HeynonerBoputenbHo Y 10BIE€TBOPUTEILHO Xoporio OTan9IHO
(36-60 GaoB) (61-80 GamoB) (81-90 6amoB) (91-100 6amroB)
Bropoii Crygentr umeer 36-60 | Crynent wumeer 36-50 | CtyneHnt umeer 51-60 | Ctynent umeer 61-70

OaJUIOB [0 HWTOraM

TEKYILEro u
PYOSXHOTO KOHTPOIS,
Ha DJK3aMeHEe He Jai
MIOJTHOTO OTBETa HHU Ha

OIUH BOIIPOC.

Crygent umeer 36-45
OamnoB

TEKYILEro
PYOSXKHOTO KOHTPOIIS,
Ha  DJK3aMeHe  Jai

1o nuroram

u

IOJIHBIM OTBET TOJBKO

0amIoB MO HWTOram
TEKYIIEro W PYOEeKHOTO
KOHTpOJIS, Ha OJK3aMeHe
Ja7 TONHBI OTBET Ha
OJIMH BOIPOC M YaCTUYHO

OTBCTHJI HA BTOpOﬁ.

Crygentr wumeer 46-60

O0a/ioB MO0 WTOraM
TEKYIIEro W PYyOeKHOrO
KOHTPOJISI, Ha JK3aMEHE
Jal TIOJNHBIA OTBET Ha
OJIVH

BOIPOC WiH

YaCTU4YHO OTBETUI Ha

OaJUIOB II0 HWTOraM

TEKYIIEro u

PYOSKHOTO KOHTPOIIS,

Ha OK3aMCHEC Jal
TTOJIHBIN OTBET Ha
OJJMH BOIIPOC n

YaCTUYHO OTBETHJ Ha
BTOPOIl.

Crynent umeer 61 —
65 6amnoB MO UTOram
TEKYILEro u
PyOEXKHOr0o KOHTPOIIS,
Ha

OK3aMCHEC Jaj

0alloB MO  WTOram
TEKYILEro U pyoeXHOT0
KOHTPOJIS, HAa DK3aMEHE
Jlall TIOJHBIA OTBET Ha

o0a Borpoca.




Ha OJJMH BOIPOC

o0a Borpoca.

Crynent HMeeT o
UTOraM  TEKYIIEro u
pyOexHOro KoHTpos 61-
70 OamaoB Ha JK3aMEHE
HE Jaj IOJHOIO OTBETa
HU Ha OJWH BOIIPOC.

IMOJIHBIA  OTBET Ha
OIVH BOIIPOC u
YaCTUYHO OTBETHJ Ha
BTOPOM. Crynent
nMmeer 66-70 OamioB
M0 WTOraM TEKYIIero

u pyOexxHOrO
KOHTPOJIS, Ha
JK3aMEHe Jan

IOJHBIN OTBET TOJBKO
Ha OJ1H BOIIPOC.
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