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

" CO34aTh TEOPETHYECKYI0 0a3y W HAyYHBIX OCHOB IPAKTHUYECKOTO MPUMEHEHHS Pa3IHUHBIX
AHAJTMTHYECKUX METOI0B IPHU OCYIIECTBICHUN MPO(PECCHOHATHHOM MOATOTOBKHY;

* chopMuUpOBaTh MPEICTABICHHUS O XWMHUKE-aHAJTUTUKE KaK O MpodecchoHale, HUCHOJIb3YoIeM
HAa0Op pPAa3IMYHBIX METOJOB aHajdW3a M PYKOBOICTBYIOIIMMCS OOOOIIEHHBIMH 3HAHHUAMHU TIO
XUMHMH, (QU3UKE U MaTeMaTHUKe, UM MOHITUA O CHEHU(PUUECKUX OCOOCHHOCTAX IPUMEHEHUS
MIPaKTUYECKOH pabOThl aHAIUTHUKOB B YCJIOBUSX IPOU3BOJCTBA, OCOOCHHO C TOYKH 3pPEHUS €€
BIIMSIHUS Ha OKPYXKAIOUIYIO CPEny;

" 1aTh NPEACTABICHUE O TEOPETHYECKUX OCHOBAX, METOJOJOTMU M INMPAKTHYECKOM BBIIIOJHEHHUH
AHAIMTUYECKUX U3MEPEHUM.

B pe3yJbTare U3ydeHUud 0a30B0OM YacTH IUKJIA OﬁyanIHHﬁCﬂ JOJIZKCH 3HATh:

" poJib U MECTO XHMHUYECKOTO aHaliM3a U aHAIUTUYECKON XMMHMM B CHCTEME HayK, BIIAJETh
METPOJIOTHYECKMMH OCHOBAMHU aHAJIN3a;

"  CYILECTBO pPeakKifil ¥ MPOLECCOB, UCTIOIb3YEMbIX B aHAIUTUYECKOW XUMUU, IPUHIUIIBI U 0071aCTH
HCI0JIb30BAHUS OCHOBHBIX METOJIOB XUMUYECKOTO aHAIN3a (XUMHUYECKHUX, PU3NYECKHX);

® TEOPHIO U MPAKTUKY (U3UKO-XMMHYECKUX METOJIOB aHalHu3a OPraHMYeCKUX W HEOPraHMYeCKHUX
COCAUHCHUM;

= ocoOeHHOCTH OOBEKTOB aHAJIW3a U BJIAJIETh METOI0JIOTHEN BEIOOpA METOI0B aHAIN3a, UMETh
HAaBBbIKU UX IPUMEHEHHUS (B COOTBETCTBUU C TPeOOBaHUSIMH MPOPECCUOHAIBHOTO CTaH1apTa

«Ilemaror (megarorudeckast AesTEILHOCT B chepe JOMKOIBHOT0, HAYaJIbHOTO
00111eT0, OCHOBHOTO 00IIIeT0, CpeTHEero o0I11ero oopa3oBaHus) (BOCIUTATEb,

YUHTEIIb)» YTBEPKACHHBIN TpukazoM Muntpyaa Poccuu ot 18 oktsa6ps 2013 r. N
544n)

2. Mecro nucuumiiuHel B crpykrype OIIOII BO

JlucnumnHa "AHanuTHYecKas XHMHSA" OTHOCHUTCS K oOs3arenpHON dYacth bioka 1
MOJIYJIb «XUMHUS» M TIPETIOJAETCs CTYICHTaM BTOpOro Kypca B 3 u 4 cemectpe. 3ydenue
TUCIUIUIMHBI 0a3WpyeTcs Ha Marepuaie, MpeayCMOTPEHHOM MPOrpaMMoi mo oOmieil u
HEOpraHWYEeCKOW XuMmuH. 3ydeHwe Teopuu W MPAKTUKH aHAIW3a HEOPTraHWYECKUX
00BEKTOB OCHOBAaHO Ha MaTepHalie KypcoB o00IIei u Heoprannueckor xumuu. O6paboTka
pPE3yNbTaTOB aHAJM3a OCHOBAHA HA MaTepualie KypCcOB IHMKIIA «OOIIHEe MaTeMaTUYECKHUE
Y €CTECTBEHHOHAYYHBIC TUCUIUIIMHBIY, U3y4aeMbIX Ha 1 — 2 Kypcax.

N3yyenue naHHOW MUCHUILIMHBI HAMPABICHO HA OCBOCHHE OOOOIIEHHBIX TPYIOBBIX

byHKIII

[1C «Ilenaror (memaroruyeckas AEATEILHOCTh B Cepe MOMIKOILHOTO, HAYAIBHOTO
00II1ero, OCHOBHOTO OOIIET0, CpeaHero o0mero o0pa3oBaHus) (BOCIUTATENb, YIUTEIb))»
yTBEPKIEeHHBIN mpukazom Muntpyna Poccun ot 18 oktsabps 2013 r. N 544n OTO -
[lenarornueckasi AEATEILHOCTh MO MPOEKTUPOBAHUIO W pean3alud 00pa30oBaTEIbHOTO
mpoiecca B 00pa3oBaTENbHBIX OPraHU3alUsAX JOIIKOJIBHOTO, HAYalbHOrO OOIIEero,
OCHOBHOTO 00I1I€T0, CPeAHET0 00111ero 00pa3oBaHus



3. Tpe0oBaHus K pe3yJibTATAM OCBOCHHS COACPKAHUA TUCHUILIMHBI (MOLYJIA)

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

a) o0menpodecCUOHABHBIX KOMITETCHIUU

OIIK-1. Cnocoben aHalIW3UpOBaTh U MHTEPIPETHPOBATH pE3yIbTaThl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOJIOIEHUI U U3MEPEHU

OIIK-2. CnocoGeH TpOBOAUTH C COOJNIOJEHHEM HOPM TEXHHKU O€30MaCHOCTH
XUMHUYECKUI AKCTIEPUMEHT, BKJIIOYAs CUHTE3, aHAJIW3, U3yUYCHHUE CTPYKTYpbl U CBOWCTB
BEIIIECTB M MaTEPHUAJIOB, UCCJICOBAaHUE TTPOIIECCOB C UX yU4aCTHEM

OIIK-3. CnocobeH NMpUMEHATh pacYeTHO-TEOPETUYECKUE METOMABI JIJISl U3YUECHHsI CBOMCTB
BEILECTB U MPOLIECCOB C UX YYACTHEM C MCIIOJIB30BAHUEM COBPEMEHHOMN BBIYUCIUTEIBHON
TEXHUKHU

OIIK-4. CnocobeH miaHupoBaTh pabOThl XUMUYECKOM HaINpaBiIeHHOCTH, 00pabaThiBaTh U
UHTEPIPETUPOBATH MOJYUCHHBIE PE3YJIbTaThl C UCIOJIb30BAaHUEM TEOPETUUYECKUX 3HAHUUN
U TIPAKTUYECKUX HABBIKOB PEUICHUSI MAaTEMAaTUYECKUX U (U3HUECKUX 3a1a4

OIIK-6. CriocobeH mpecTaBIsITh Pe3yabTaThl CBOCH PabOTHl B YCTHOM W MUCHMEHHOM
¢bopMe B COOTBETCTBHHM C HOpPMAaMH W TpaBUJIaMH, MPUHATHIMH B TPOdheCcCHOHATHLHOM
CcOo001I1eCTBE

B pe3synbrare 0ocBOCHUS TUCHUILIMHBI 00 yUYarOIIHICS JTOJDKCH:
3HATh:

eI W 3a/ladyd aHAJUTHYECKOW XMMHH, XUMHYECKOTO aHalu3a; MyTH M CIOCOOBI X
pemenus(31);

POJIb ¥ 3HAYEHHUE METOI0B AaHATMTUYECKON XMMUM B MPAKTUUECKOMN JIesITeIpHOCTH(32);
OCHOBHBIC pa3/eiibl aHAIUTUYECKON XUMHUU, XUMUYECKOro aHaiun3a(33);
OCHOBHBIC MOHATHS AHATTUTHYCCKON XUMHUHU, aHATTUTUUECKHE peareHThI(34);

OCHOBHBIC 3TaNbl PA3BUTHUS AHATTUTHYECKON XMMHUHU, €€ COBpEeMEHHOE cocTossHue(35);



CBA3b AHAIIUTUYECKUX CBOWCTB COE€JIMHEHUN C MMOJIOKEHUEM
COCTAaBJISIONINX 170,4 DJIEMEHTOB B MEPUOINYECKON CUCTEME DJIEMEHTOB
J.N.MenneneeBa(36);

" [IPUMEHEHUE OCHOBHBIX MOJOKEHUI TEOPUH PACTBOPOB, YUCHUS O XUMHUYECKOM
pPaBHOBECUHU, XUMUUECKOW KMHETHKE, KaTajau3e, aJcopOLnu B aHATUTHYECKON
xumuu(37);

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

" OCHOBBI METOJIOB BBIJICICHHUS, pa3/iesIeHUs, KOHIEHTPUPOBaHUS BeliecTB();

" OCHOBBI U UCIOJIb30BAHUE COBPEMEHHBIX XUMUUECKUX, (PU3NUECKUX U PUUKO-
XUMHYECKUX METOJ0B B KaUECTBEHHOM U KOJIMYECTBEHHOM aHanu3e(39);

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

" OCHOBHBIE JUTEPATYPHbIC HCTOYHUKHU U CIIPABOYHYIO JIUTEPATYPY IO
aHanmutrdecko xumuu(311).

Ymern:

" CaMOCTOSTENIBHO PaboTaTh C yUeOHOW M CIIPABOYHOM JIUTEPATYPOH IO
aHanutndecko xumuu(Yl);

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

" BBINOJIHATH UCXO/IHBIE BHIYMCIIEHUS, UTOTOBBIE PACUYETHI C UCIIOJIb30BAaHUEM
CTaTHCTHYECKOU 00paboTKu pe3ynbTraroB aHanu3a(y3);

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

" TOTOBUTH U CTAHIAPTU30BATh PACTBOPHI AaHATTUTUUECKUX peareHTOB(YS);

" paboTaTh C OCHOBHBIMU TUTIAMU MTPUOOPOB, UCTIOIB3YEMbIX B aHATTU3E
(hOTOAIEKTPOKOIOPUMETPHI, CIIEKTpoGoTOMETphl, pH — MeTphI, mospo-rpadsl,
YCTaHOBKH JJIsI KYJIOHOMETPUUECKOTO TUTpOoBaHus U 1p.(Y6);

" COCTaBJIATH OTYETHI O MPOBEJACHHON aHamuTHU4ecKon padore(Y7);

"  AHAJU3UPOBATH PA3IMYHBIE OOBEKTHI HEOPTAaHUYECKOTO  OPTaHUYECKOTO
npoucxoxaeHus (Y 8)

3. Baagerb

" TEOPETUYECKUMHU U METPOJIOTHYECKUMU OCHOBAMH aHanuTH4eckon xumun(B1);

" TEXHUKOH IKCIEPUMEHTAIBHON pabOThI B aHAUTUYECKUX JlabopaTopusax(B2);

= paboToii ¢ uTepaTypoil mo aHanutuyecko xumuu(B3);

ONbITOM 00pabOTKM M O0OOIIEHUs MaTepuaia W MOUCKA HOBBIX DKCIIEPUMEHTAIbHBIX U
teopetndeckux pe3ynbTaToB(B4) (IIC «Ilemaror (memarorudeckas AesTeNbHOCTh B cepe
JIOIIKOJIbHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00IIero o0pa3oBaHusl)
(BociuTaTe b, YUUTENh)» YTBEPKIACHHbIM mpukazoM Muntpyna Poccun 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 pean3aliy MporpaMM OCHOBHOI'O U CPEIHETO 00IIero 00pa3oBaHus).

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

4. CTpyKTYypa M coaepkaHue TUCHUUILIUHbI «KAHAJTUTHYECKAS XUMHUD)

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 Kiaccuduxkanus 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
KOMJICKCOMETPHUUYECKOTO
TUTPOBAHUS
6 MOAVYJIb [Morennmomerpuueckuii | OLK-1; | rectupoBan
DJIEKTPOXH | METOJ aHau3a 835% ue,
Cemecmp 4 | ypyeckue Kynonomerpuueckuit OHK-4Z NJ13,
MeTObI METOJI aHAJIN3a OIIK-6; | KOJIOKBHYM
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
[ToaroToBka u MpOX0XKAEHUE MPOMEKYTOUHON aTTECTAIUN 27 27
Bujx npomMe:kyTO4YHOM aTTecTAlIUU IK3aMEH | IK3aMeEH




Kpome nekiuit, mpakTuueckux u 1abopaToOpHBIX padoT CO CTyI€HTaMU MPOBOAUTCS
cienyromas padora:

pelieHre pacyeTHRIX 3a7a4 M0 U3y4YaeMbIM TeMaM Mepe]] Kakaou JabopaTopHoit paboToi;
BBITIOJIHEHUE CTYJCHTAMU UHIUBUYAIBHBIX 3aIaHUH IO BCEM M3y4aeMbIM TEMaM, C
MOCJIEYIONIEH MPOBEPKON M OOCYKJIEHUEM C MPENO/1aBaTeIEM BbIIIOJHEHHOTO 3a/JaHUS
(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 ceMmecTpe U 3 B 4-0M cemecTpe.

B coomeemcmeuu ¢ Tunogvim nonodcenuem o gyze K 6uoam yueonou pabomul
OMHECeHbL:

JeKyuu, KOHCYIbMAauuu, CeMUHApPbl, NPAKMUYECKUEe 3aHAMUA, 1a00pamopHble
paoombol, KOHMPOIAbHBIE PAOOMDbL, KONNOKEUYMbL, CAMOCMOAMENbHbIE PADOMbL, HAYYHO-
uccredogamenvckas paboma, NPaKmuku, Kypcogoe npoekmuposanue (Kypcogas paboma,).

Buicuee yuebnoe 3asedenue moscem ycmanasnusams opyaue 8uobl y4eOHbIX 3aHAMUIL.
Coaep:kaHue TUCHUILINHBI (Pa3iesbl TUCHUILIMHBI U BUAbI 3aHSATHIA)

5. OneHo4Hble MaTepHAJIbI JJISl TEKYIIEro  py0e:kHOro KOHTPOJISl YCIeBaeMOCTH M

NPOMEKYTOYHON aTTecCTalMH.

5.1. Kputepuu (popMHUPOBAHUSA OLIEHOK

Tpanuumonusie GopMbI KOHTPOIIS

Texymas arrecranusi. OCHOBHbIE ()OPMBI: YCTHBIA OMPOC, TUCHMEHHBIC 3aJaHNUS,
nabopaTopHbie pabOThI, KOJUTOKBUYMBI, KOHTPOJbHBIE PA0OTHI(CHCTEMATHIHOCTD,
HEMOCPEICTBEHHO KOPPEIUPYIOMIAsAcA ¢ TPEOOBaHUEM ITOCTOSIHHOTO W HETIPEPBHIBHOTO
MOHHUTOPHUHTA KauecTBa 00yUEHHUS, a TAK)KE BO3MOXKHOCTH O0aNIIbHO-PEUTUHTOBOM OIEHKH
YCIIEBAEMOCTH CTYJEHTA).

[IpoMexxyTouHas aTTecTalus: SK3aMeH

OcHoBHbIE (pOopMBI: 3aueT U 3k3aMeH (OCylIecTBIsSETCA B KOHIIE CEMECTPA U MOKET
3aBeplIaTh U3yYEHHE KaK OTAEIbHON AUCUUIUIMHA, TaK U €€ pa3Jiena).

Busr KOHTpOIIS 110 CIOCO0Y OPMUPYEMBIX KOMITETCHITUH (aKTHBHBIC TEXHOJIOTHA
oOydeHwsl)

Tekymas arrectaiusi CTyA€HTOB IPOU3BOJUTCS B AUCKPETHBIE BPEMEHHBIE HHTEPBAJIbI
JEKTOPOM U IpernoaBaTeeM (SIMH), BEAyLIIUMHU J1a00paTopHble pabOThI MO TUCIUILUIMHE B
caeayromux Gopmax:

s mecmupoearue,



e NUCbMEHHble UHOUBUOYATbHbIE OOMAUIHUE 3A0AHUSL;

e GbINOJIHEHUE 1aOOPaAMOpHbIX pabom;

e 3awuma 1abopamopusix pabom;

o 0MOENbHO OYEHUBAIOMCS TUYHOCHIHbIE KA4ecmea cmyOeHma (aKKypamuocmo,
UCNOIHUMENbHOCM b, UHUYUAMUBHOCYb) — paboma y 00CKU, C80eBPeMeHHAas cOaud
mecmos, omuemos K 1ab0pamopHvim pabomam u NUCbMEHHbIX OOMAUHUX
3a0aHul.

Pyéesicnan ammecmayus cmyoenmos npou3eo0Uumcs no OKOHYAHUU MOOYIS 8
cnedyrouux opmax:

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

[ ]
IIpomesrcymounsliit KOHMPOIb NO PE3YILIMAMAM CEMECMPAM NO OUCYUNTUHE NPOXOOUM 8
popme nucoMenHo20 IK3aMeHa (8KUaem 8 cebsi omeem HA meopemuyecKue 60npocsl U
peuierue 3a0a4) 1bo 8 couemaHuu paziuiHblx hopm (KOMNbIOMEPHO20 MeCMUpOBaHUs,
peuieHust 3a0a4 u np.)

* YcTHBIN onpoc (IT03BOJISIET OLIECHUTh 3HAHUS U KPYro30p CTY/IEHTA, YMEHHE
JIOTUYECKU ITIOCTPOUTH OTBET, BIAJCHUE MOHOJIOTUYECKOU PEYBIO U UHBIE
KOMMYHUKATHBHBIE HABBIKH, 00J1a1a€T OOJIBIIMMHU BO3MOKHOCTIMHU
BOCIIMTATEJILHOIO BO3IEHCTBHS IPENIOAABATEN).

* [TucbmMeHHbIe padoThI (3KOHOMUS BPEMEHU MIPENOAaBaTENS; BO3MOKHOCTh
MOCTaBUTh BCEX CTYJACHTOB B OJJMHAKOBBIC YCIOBHUS, 0ObEKTUBHO OLIEHUTH OTBETHI
IPU OTCYTCTBUU MOMOIIM MPENoIaBaTeisi, IPOBEPUTH 00OOCHOBAHHOCTh OLICHKH;
CyOBEKTUBHOCTH TIPH OLIEHKE TIOJITOTOBKH CTY/ICHTA).

= KoHTpPO/Ib ¢ IOMOLIBI0O TEXHHYECKUX CPeACTB U HH(POPMALMOHHBIX CUCTEM
(onmepaTtuBHOE MOTyYeHNE 0OBEKTHBHOM HHGOPMAIIMH 00 YCBOSHUU CTYJEHTAMU
KOHTPOJUPYEMOTO MaTepHaia, BO3SMOKHOCTh JACTATILHO U IEPCOHUDUITUPOBAHO
MPEAICTaBUTH 3Ty MHGOPMAIINIO TIPETIOaBaTENI0, (HOPMUPOBAHUS M HAKOTLICHUS
MHTErpaIbHBIX (PEHTUHIOBBIX) OLIEHOK IOCTUKEHUM CTYJIEHTOB IO BCEM MOAYJISIM
JTUCITUTUTMHBI, TPUBUTHE MPAKTUUYECKUX YMEHHU U HaBBIKOB PAOOTHI C
WH()OPMAITMOHHBIMH PECYpPCaM U CPEICTBAMH, BO3MOKHOCTh CAMOKOHTPOJIS U
MOTHUBAIIMU CTYJIEHTOB B IIPOILIECCE CAMOCTOSITEILHOM pabOThI);

= JlesioBBIE U poJieBbie UTPbI (C IETbI0 GOPMHUPOBAHUS U PA3BUTHSI
nmpoeccoHaTbHBIX HABBIKOB)

* Berpeuu ¢ mpeacraBureasMu Beaymux Jadoparopuit r. Haapuuka u KBP.

Yoenvnutit 6ec 3anamuil, npoeodumuvix ¢ 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) YCmMHO20 onpoca

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

oOyyJaroierocss MO JUCIMIUIMHE

«YmpaBieHue puckamMu (PUHAHCOBBIX AKTHBOBY.

Pa3BépHyTHIII OTBET CTyAE€HTa JOJDKEH TMPEJICTaBISATh CO0O0M CBSI3HOE, JIOTHYECKHU

IIOCJIECA0OBATCIBHOC COO6H_I€HI/IC Ha 3aJaHHYI0 TECMY, IMOKa3bIBATh €0 YMCHUC IIPUMCHATH

OIIPCACIICHUA.

B pezynemame ycmmnozo onpoca 3uanusn, o00yuarouie2ocia OUEHUBAIOMCA NO
creoyrnouwiei wkane:

3 banna, CTaBUTCSA, €CIIU 00yUYAOIIUICS

)

2)

3)

ITIOJITHO H3J1aract I/ISY‘IGHHLIﬁ Martcpuall, Ia€T IMPaBUJIBHOC OIMPCACIICHHOC
SKOHOMMYCCKHUX HOHSITHfI;

O6Hapy3(I/IBa€T IIOHNUMAaHHC MaTCpHrajia, MOXKCT 000CHOBAaTH CBOHU CYXXKIACHUA,
IMPUMCHHUTL 3HAHUS HA IIPAKTUKC, IPUBCCTHU H€O6XOJII/IMI)IC MMPpUMCEPHLI HC TOJIBKO
I10 y‘-I€6HI/IKy, HO N CaMOCTOATCIIBHO COCTAaBJICHHBIC,

N3JIaracTt MaTcpuail IoCjaCca0BaTCIbHO U IIPABUJIIBHO C TOYKHU 3PpCHHUA HOPM
JIUTCPATYPHOT'O A3bIKA.

2 fanna, CTaBUTCS, €CIIM 00yYAIOUTUICS JAaET OTBET, YIOBJIETBOPSIONINI TEM Ke
TpeOOBaHUAM, YTO U JyIs O6aiia «1», Ho momyckaeT 1-2 omuOKU, KOTOPHIE caM XKe

UCTIPABIISET, U 1-2 HeouéTa B OCIE0BATEIBHOCTH U SA3BIKOBOM O(OPMIICHUN

Hn3jaaracMoro.

1 6ann, ctaButCs, ecinu o0yJaromuics 0OHaApyKUBAET 3HAHUE U IOHUMAHUE

OCHOBHBIX ITOJIOKCHUN JAaHHOM TEMBI, HO:

D
2)

3)

u3JIaraeT MaTeprajl HEeIOIHO | JIOIYCKAaeT HETOYHOCTH B OTIPE/ICTICHUN
TIOHSTHIA;

HE YMEET JOCTAaTOYHO TIIYOOKO M JI0Ka3aTeJIbHO 00OCHOBATh CBOM CYXKICHUS H
IIPUBECTH CBOM IIPUMEPHI;

u3JIaraeT MaTepuall HeIoCAS0BATEILHO U JOYCKAET OITMOKHU B SI3BIKOBOM
0(OPMIICHUH U3JIaraeMoro.

0 6annos, craButcs, eciv 00yJarOMIHiCs OOHAPY)KMBAET HE3HAHUE OOJBIICH YacTH

COOTBETCTBYIOIIETO pa3/ieyia N3y4aeMoro Marepuana, T0mycKaeT OITMOKHU B
dbopMynHupoBKe.

bannet «3», «2», «1» MOTYT CTaBUTBCSI HE TOJBKO 3a €IMHOBPEMEHHBIA OTBET, HO U

3a paCCpeI[OTOLIeHHHﬁ BO BpCMCHH, T.C. 3@ CYMMY OTBC€TOB, JaHHBLIX CTYJCHTOM Ha

MMPOTAKCHUHA 3aHATHUA



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

«omauynoy (3 Oamna) - oOydaroIMiics Mokazand IIyOOKHE 3HAaHUS MaTepuaia Io
MOCTaBICHHBIM BOIPOCaM, TPAaMOTHO, JIOTUYHO €ro H3Jaraer, CTPYKTypupoBal H Je-
TaNMM3UpOBa WHGPOpPMAIMI0, HW30eras IMPOCTOTO IOBTOPEHUS WHGOPMAIMA W3 TEKCTa,
uHpopManMs TpeAa-cTaBieHa B  TepepaboraHHOM Bujae. (CBOOOIHO  HCHOJIB3YyeT
HE00X0uMbIC (DOPMYITBI TIPH PEIICHUH 3a7a9;

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

«yoosnemeopumenvroy (10amn) - oOy-varomwuiicss WMeeT 3HaHUS OCHOBHOTO
MaTepualia IO TIOCTaBJICHHBIM BOMpOCaM, HO HE YCBOWJI €ro JeTayied, JomycKaer
OTJICTbHBIC HETOYHOCTH TPY PEIICHUY 3a/1a4;

«Heyooenemeopumensvno» (MeHee 1 O6amoB) — oOydarOIIUNCS JOMYCKaeT IpyOble
OIIMOKY B OTBETE HA MOCTABJICHHBIE BOMPOCHI U NP PEUICHUH 3a/1a4

Kpumepuu ouyenxu evinoinenus 1a00pamopHsIx paoom:

«omauynoy (4 Gaina) CTaBUTCS, €CJIU BHITIOJHEHBI BCE TPEOOBaHUS K HAMMCAHUIO U
3ammuTe pedepara: oOo3HaueHa mpobiieMa M OOOCHOBaHA €€ aKTyaJIbHOCTh, CJCJIaH
KpaTKWW aHaIW3 Pa3IMYHBIX TOYEK 3PEHHUS] Ha PacCMaTpUBAEMYIO MPOOJEMY U JIOTHYHO
U3IIOKEHa COOCTBeHHAas TMO3WIMs, C()OpMyIHpOBaHBI BBIBOJABI, TE€Ma pacKpbITa
MOJIHOCTBIO, BBIIEpX)aH O0BEM, COOIOZEHBI TpeOOBaHMSA K BHEIMIHEMY O(OpMIICHHIO,
JaHbl TPaBWIbHBIE OTBETHl Ha JIOMOJHUTENbHBIE BOMPOCHl. OOydYarolmuiicss MNpPOsSBUI
WHULIMATUBY, TBOPYECKUWU MOJXOJ, CHOCOOHOCTh K BBINOJHEHHUIO CIOXKHBIX 3aJaHUM,
OpraHu3anuoHHbie  crmocobHocTu.  OTMewaeTcss  CHOCOOHOCTH K IYOJMYHOMN
KOMMyHUKanuu. JlokyMmMeHTanusi mnpeacTaBieHa B cpok. [lomHocTeio odopmiieHa B
COOTBETCTBHUH C TPeOOBaHUSIMU

«xopowoy (36ana) — BHIOJTHEHBI OCHOBHBIE TPEOOBaHMS K pedepaTy U ero 3amuTe
BBITIOJIHEHBI, HO MPU 3TOM JIONYIIEHbl HEJOYETHL. B 4yacTHOCTH, UMEIOTCS HETOYHOCTH B
W3JI0KEHUU MaTepHalia; OTCYTCTBYET JIOTHYECKAs MOCJIEeA0BATENIbHOCTh B CYXKIACHUAX; HE
BbIZIEp)KaH 00BEM pedepara; UMEIOTCS YNyHIEHUs B O(OPMIICHUU; HA JOMOJIHUTEIbHbIC
BOIIPOCHI MPHU 3aIIUTE AaHbl HEMOJIHBIE OTBETHl. O0yUdaronuiics 10CTaTOYHO MOJIHO, HO 0€3
WHULIMATUBBI U TBOPUYECKMX HAXOAOK BBIMOJHWI BO3JIOKEHHBIE Ha HEro 3ajJiayu.



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

«yooenemeopumenvuoy (2 0Oamna) — UMEIOTCS CYHIECTBEHHBIE OTCTYIUIEHHSI OT
TpeOoBaHuil K pedepupoBaHuio. B dYacTHOCTH, Tema OCBEIIEHAa JUIIb YaCTUYHO;
JOMyIIeHbl (haKTUYeCKUe OIMOKKM B COAEpKaHUM pedepaTa WIM NpU OTBETE Ha
JIOTIOJIHUTENIBHBIE BOMPOCHI; BO BPEMs 3alllUTBl OTCYTCTBYET BBIBOA. OOyuaromuiics
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 CyIMECTBEHHOE HETIOHMMaHue mpobaembl. OOydaromuiicss He BBITIOTHIII
CBOM 3aJa4d WM BBIIOJHWI JIMIIb OTACIbHBIE HECYIICCTBCHHBIE IOPYUYCHHS.
JIoKymeHTauus He cl1aHa.

Ouyenounvie mamepuanvl 0as pyoeHcHO20 KOHmMpoasa. Pybedichviii KOHMPOIb
OCYIIECTBIISIETCS TI0 OOJIee UM MEHEEe CaMOCTOSITEIbHBIM pa3jieiiaM — Y4eOHbIM MOJYJISAM
Kypca ¥ TPOBOAUTCS 1O OKOHYAHWM M3YyYEHHUS MaTepuajga MOIyJs B 3apaHee
yCTaHOBJIEHHOE BpeMsl. PyOeHbIN KOHTPOJIb TPOBOIUTCS C LEbIO OMPEEICHNUs KaueCcTBa
YCBOCHHUS MaTepuaja ydeOHOro MoAyJss B lLiejoM. B TeueHue cemectpa MPOBOAUTCS mpu
MaKux KOHMpOoabHbIX MEPONPUANUA NO 2PAPUKY .

B kauectBe (opM pyOekKHOro KOHTPOJIS MOXKHO HCIOJh30BaTh TECTHPOBAHHE
(MMChMEHHOE WM KOMITBIOTEPHOE), MPOBEICHNE KOJJIOKBIYMa WJIM KOHTPOJIBHBIX PadoT.
BrimonHsieMbie paObOTHI TOJDKHBI XpaHUTHCS Ha Kadeape TEYCHHH Y4eOHOro roja M IIo
TpeOOBAaHUIO TPENOCTABIATHCS B YIpaBICHHE KOHTPOJs KadecTtBa. Ha pyOexHbIe
KOHTPOJILHBIE MEPOIIPHUATHS PEKOMEHIYETCSI BBIHOCUTH BECh MTPOTrPaMMHBINA MaTepHal (Bce
paszfenbl) 1o TUCITUTUIAHE.

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

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

(5 Gamna) — craBuTCs 3a pabOTY, BBHIMOTHEHHYIO MOJHOCThIO, HO MPU HAJIMYUK B HEH
He OoJyiee OmHOM HerpyOoW OIMOKKM W OJHOrO0 HemodeTa, He Oojiee Tpex HEIOYETOB.
OOyyvaromuiicss TEMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M MPAKTUYECKOrO Marepuayia 1o
TEME MPaKTUIECKON paboThI, TOMyCKass HE3HAYUTEIHHBIE HETOYHOCTH TIPH PEUICHUH 3a]1ad,



pemeno 70% 3anay;

(3 Ganna) — craBuTCA 3a paboTy, eciiv OakaylaBp MPaBUILHO BBHIMOIHUI HE MeHee 2/3
BCEU pabOThI WK TIOMYCTUI HEe O0Jiee 0OHOU rpy0oit OMMOKHM 1 IBYX HEJIO0UYETOB, HE Ooee
OJIHOM TpyOoil U omHON HerpyOoil omuOku, He Oojiee TpeX HErpyObIX OIMUOOK, OHOM
HerpyOoi. OOydJaronuiicst 3aTpyIHseTCs C MPABWIBHON OIICHKOM MPEJIOKEHHOW 3a]1auu,
JTAET HEMOJIHBIA OTBET, pemeHo 55% 3amaq

(MeHee 3 6ayUIOB) — CTaBUTCS 32 pabOTy, €CIIM YUCIIO OMTMOOK U HEJOYETOB MPEBBICUIIO
HOPMY JIJIsl OIIEHKU 3 WJIM TPAaBUJIBHO BBITIOJTHEHO MeHee 2/3 Bceil paboThl. OOyyaromnuiics
JlaeT HEBEPHYIO OIIEHKY CHUTYyaIlnu, pemeHo MmeHee 50 % 3amau.

Kpumepuu ¢popmuposanus oyenox no mecmoewvim 3a0aHuam:

(3 Ganmna) — monydarT OOydaroniuecs C MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIE BOIPOChl. BrimosmHeHo 100 % npeasioxkeHHbIX TECTOBBIX BOIIPOCOB;

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

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

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

Ouenounvle  mamepuanpl 011  NPOMENCYMOUHOU  ammecmayuu.  Llenvio
NPOMEIHCYMOUHBIX ammecmayuil 10 JTUCIUIUIMHE SBISETCS OIlEHKA KadyecTBa OCBOCHUS
JTUCITUTUTHHBI 00YyJatOIUMUCH.

[IpoMeskyTouHas aTrecTanus mpeaHa3HaYeHa Jisi 0ObEKTUBHOTO TOATBEPKIACHUS U

OIICHUBAaHMUS JOCTHTHYTBIX PE3YyJIbTAaTOB OOYUYEHHs TIIOCIE 3aBEPIICHUS H3YUCHUS
TACHUIUIUHBL. OCYIIECTBISETCS B KOHIIE CEMEcCTpa U IPEACTaBIsieT COOOM HTOTOBYIO
OLICHKY 3HAHUU MO AUCIUILIMHE B BUAE MPOBEICHUS YK3aMEHa.

[TpoMesxkyTouHas aTTecTals MOXKET MPOBOJAUTHCS B YCTHOW, MUCBMEHHOU dopme, U
B (hopme TecTupoBanusa. Ha mpoMexxyTouHyto aTTecTanuio oTBoautcs 10 30 6amios.

Kpumepuu gpopmuposanun ouenox no npomercymouHnoii ammecmauuu:

«omauyno» (23 OamiaoB) — MOAy4arOT OOydYaromIuecs, KOTOpble CBOOOJHO



OPUEHTUPYIOTCS B MaTepHalie U OTBeYaroT 0e3 3aTpyaHeHui. OOydaromuiicst CnocoOeH K
BBIMIOJTHEHUIO CIIOKHBIX 3aJlaHui, MOCTAHOBKE IIeNiel M BBIOOpE MYyTEW WX peanu3aliii.
Pabota BhITIOTHEHA MTOTHOCTHIO 0e3 omudok, pemieHo 100% 3anauy;

«xopowoy (17 6amioB) — moy4aroT 00yJaromuecs, KOTOpble OTHOCUTEIBHO MOJTHO
OPUEHTHUPYIOTCS B MaTepuaie, OTBeYaloT 0e3 3aTpyIHEHUH, TOMYCKAIOT HE3HAYUTEITHHOE
KOJMYECTBO OmKOoK. OOydaronuiicss CrnocoOeH K BBIMOJHEHUIO CIIOKHBIX 3aJaHUM.
PaGora BbIOTHEHA TOJTHOCTHIO, HO HUMEIOTCS HE OoJjiee OIHOW HEerpyOoW OmHOKH |
OJTHOTO HeJloueTa, He Oosiee Tpex HemoueToB. JlomycKaroTcsl He3HAUUTEIbHbIE HETOYHOCTH
Ipu peuieHnu 3aaay, pemeno 70% 3anay;

«yoosenemeopumenvuo» (12 0annoB) — moaydaroT oOydYaromuecs, y KOTOPBIX
HEIOCTaTOYHO BHICOK yYpOBEHbB BJAJICHUS MaTepuanoM. B mporiecce oTBeTa Ha dSK3aMeHE
JOITyCKAIOTCSl OMIMOKM W 3aTpyIHEHUS TpU H3JI0KeHHH Mmarepuana. OOyuaromuiics
PaBUJILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WK JOMYCTUI HE Oosiee OJTHON TpyOoi
OIMOKA M JABYX HEJOYETOB, HE Ooyiee OAHOW TpyOOil M OIHOM HerpyooW OmmoOku, 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 3HAYMTEIbHBIE OMMOKH. OOyJaromiuiicss UMeeT JIMIIb HadyalbHYIO
CTeNleHb OpUEHTAlMu B Matepuane. B pabore uyucio omubOOK W HEJOYETOB MPEBBICHIIO
HOpPMY IS OLIEHKH 3 WUJTU MIPaBUIJIBLHO BBITIOTHEHO MeHee 2/3 Bceid paboTsl. O0yuaromuiics
Ja€T HEBEPHYIO OLIEHKY CUTyaluu, pemeHo menee 50% 3anau.

Heﬂblo RPOMEIHCYMOUHBIX ammecmauuﬁ 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 6annoe — TeopeTUUECKOE COAEPIKAHNE Kypca
OCBOCHO TIOJTHOCTHIO, O€3 MPOOEIOB, HEOOXOUMBIEC MPAKTHUECKIE HABBIKK Pa0OTHI C
OCBOCHHBIM MaTepraioM chOpMHUPOBaHEI. Bce mpemycMoTpeHHbIE MPOTpaMMOl 00ydeHuUs
y4eOHbIe 3aJ]aHuUs BBITIOJHEHBI, KAYECTBO WX BBITIOJTHEHUS OIICHEHO YUCIIOM 0aslioB,
OJIM3KMM K MakcuManbHOMY. Ha sK3ameHe CTyNeHT JeMOHCTPUPYET MIyOOKHe 3HAHUS
MPETYCMOTPEHHOTO MTPOTPAMMO MaTeprala, yMeeT YeTKO, JAKOHUYHO U JIOTUIECKU
MOCJICIOBATEIFHO OTBEYATh HA MOCTABICHHBIE BOTIPOCHI.



Ouenka «xopouio» — om 81 00 90 6annoe — TEOPETUIECKOE CONEPKAHNUE Kypca
OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKU PA00ThI CPOPMUPOBAHBI, BHIITOJIHEHHbBIE
yueOHbIe 3aJjaHusl coliepKaT HE3HAUMTeNIbHbIE olnOKU. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOIO (ITPOrPaMMHOT0) MaTepuaia, yMeeT 4YeTKO,
IpaMOTHO, 0€3 CYyIIECTBEHHBIX HETOUHOCTEN OTBEUATh HA MOCTABIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6aniee — TeOpeTUUECKOE
COJIep’)KaHME Kypca OCBOGHO HE TIOJIHOCThIO, HEOOXOJUMbIC MPAKTUUECKUE HABBIKU
paboThl cPOPMHUPOBAHBI YACTUYHO, BHIIIOJHEHHBIE YYEOHBIC 3aJaHUS COJIEpIKAT IpyObIe
omnbku. Ha sk3ameHe CTyAeHT JAEMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOI'O MaTrepuaa,
OTBETHI cojiepkar HETOYHOCTH, cnabo apryMEHTHUPOBaHBI, HapylieHa
NOCJIEIOBATENIbHOCTD U3JIOKEHUS MaTepuana

Ouenka «neyoosnremeopumenvhoy — om 36 0o 60 6annoe — TEOPETUUECKOE
COJIep’)KaHMe Kypca HE OCBOCHO, HEOOXOJIMMBbIC TMPAKTUYECKHE HABBIKU pPabOTHl HE
chopMUpOBaHbI, BBITIOJHEHHbIE YueOHbIE 3aJaHUs CojJep)KaT TrpyOble OImUOKH,
JIOTIOJTHUTENIbHAsE CaMOCTOsTENbHAas paboTa HaJa MaTepualioM Kypca He MpHUBEAET K
CYILIECTBEHHOMY TIOBBIIICHUIO KAadyeCcTBa BBHITIOJIHEHUS y4eOHBIX 3amanuii. Ha sk3amene
CTYJIEHT JIEMOHCTPUPYET HE3HAaHUE 3HAYMUTEIbHONW YacTH MPOTPAMMHOIO MaTepuana,
CYLIECTBEHHbIE OMIMOKM B OTBETAaX HA BOMPOCH, HEYMEHHE OpPUEHTUPOBATHCS B
MaTepuase, He3HaHUE OCHOBHBIX MOHITUI AUCITUTUIUHBI.

TakuM 00pa3oM, BBITIOJHEHUE THUIIOBBIX 3aJaHUM, MPEACTABICHHBIX B pazjaeine S5
«O1eHOYHBIC MaTepHaibl JJIs8 TEKYIIero W PyOeKHOr0 KOHTPOJS YCIIEBAEMOCTH H
MPOMEKYTOUYHON aTTeCTalluMN» MO3BOJINT O00ECIEYUTh CHOCOOHOCTh KPUTHUYECKHU
OIICHUBATh TpeJaJiaraéMble BapHaHThI YIIPABICHUECKUX PEIICHUH W pa3padaThiBaTh H
000CHOBBIBaTh TPEUIOKCHUS 10 HMX COBEPIICHCTBOBAHHIO C YYE€TOM KPUTEPHEB
COITMATbHO-9KOHOMUYECKOW 3(PGEKTUBHOCTH, PHUCKOB MW BO3MOXKHBIX COITHAIBHO-
SKOHOMHYECKHUX TIOCIICICTBUI 1 HAIPaBJICHO Ha (POPMHUPOBAHKE KOMITCTCHITUH.

5.2.0uenounvie mamepuanvt no OUCUuUnIUHE

MOAYJIb 1. XUMHUYECKOE PABHOBECHE B TOMOI'EHHbBIX CHCTEMAX

(xouTpompymbie komnerenunu OIIK-1,2,3,4,6)
KommiekcHast mesib pasgena

H3y‘ICHI/Ie OCHOBOTIIOJIAraromunX TCOPETUIYCCKUX OCHOB KAYCCTBCHHOT'O U KOJIMYCCTBCHHOT'O
XUMHWYCCKOI'O aHaJIn3a. any6ﬂeHHe 3HAHUI 0 XUMHUYECKOM paBHOBCCHUU U HpHOGpeTeHI/Ie HaBBIKOB
pacucTa CoCTaBa paBHOBECCHBIX MHOTOKOMIIOHCHTHBIX CUCTCM. I/I3yqu1/Ie AHATIUTUYCCKUX XUMHNYCCKUX
METOA0B Ka4C€CTBCHHOI'O aHaJIM3a. O6y‘-ICHI/IC NECPBUYHBIM HABBIKAM aHAJIMTUYCCKOT'O SKCIICPUMCHTA.



1 AmnaguTHyecKkass XHMHA Kak HayYHasd JOUCHUIIJIHHA. XuMHYEeCKOe paBHOBECHUE

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

3anaun aHanuTU4YecKol xumuu. TpeOoBaHUsA, MpPEeAbSABISIEMblE K AHAIUTUYECKUM pEaKUUsM U
peareHTamM. XapaKTEpUCTUKU AHAIATUYECKUX peaknuil. YyBCTBUTEIBHOCTb: OTKPBIBAEMBI MHUHHMYM,
MUHUMAaJbHasl KOHLIEHTpalMs, mpenenpbHoe paszOaBieHue. CnenupuyHOCTb, HU30MPATEIBHOCTD.
Cucrematndeckuii W ApOOHBIM METONBI aHaimu3a KaTUOHOB. [loHsATHE O TpYINIOBOM peareHTe.

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

3aKkoH JIEHCTBYIOIIMX MacC — OCHOBAa OINKCaHUsA XUMHUYECKMX paBHOBecuil. KoncTtanTa
XMMHMUYECKOTO paBHOBecusa. KoHCTaHTBI 00pa3oBaHuMs W MOHHU3ALMHU, OOIIME U CTyIEHYaThIe,
TEPMOJMHAMUYECKNE U KOHIIEHTpaMOHHbIE. [oBeeHE 31EKTPOIINTOB U HEJEKTPOJINUTOB B PaCTBOPAX.
Teopus [lebas — Xrokkens. AKTUBHOCTh U KO3 (dULIMEHT aKTUBHOCTU. CBS3b TEPMOJMHAMUYECKONH U
KOHLIEHTPALIMOHHBIX KOHCTAaHT XMMHYECKOro paBHOBecus. OmMcaHue CIIOKHBIX paBHOBecuid. OOmiast u

PaBHOBCCHAsA KOHLCHTPALIUH. YcaoBHBIE KOHCTAHTEL.

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

o Hctopus pa3BuTHS U COBpEMEHHOE COCTOsIHME. THIbl peakiuii, HW3ydaeMbIX B KadeCTBEHHOM
ananuze. CriocoObl MOBBIIEHUS YyBCTBUTEIILHOCTH U M30MPATEIbHOCTH aHAIUTUYECKUX PEAKIIHIA.

o N3ydeHne KUCIOTHO-OCHOBHOM U aMmMuavHO-(hocdaTHO Ki1accuuKauii KaTHOHOB.

J [Tonsite »snexkTponuTuyecko aucconuanuu. CusiabHble W ciadble  37eKTpoduThl. CTeneHb
AIIEKTPOJIUTUYECKON TUCCOLUAIUY.

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

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

o UYro Takoe aHATUTUYECKUE peareHThl U KaKOBbI TpeOOBaHMsI, IPEAbABIAEMbIC K HUM?
. Uro Takoe aHATUTUYECKas peakIis U KaKOBbl TPeOOBaHUS, IPEIbsBIIAEMble K HEH?

. Yo Takoe YyBCTBUTEIBHOCTb AHAIUTUYECKON PEAKIIUU?

. B gyem otnmune crienuduueckoil peakiiuu oT U30UpaTebHON?

. Yro Takoe rpynmnoBoi peareHT?

. Yro Takoe IpOoOHBIN U CUCTEMAaTUYECKUNA METObI aHAIN3a?

J Kakue knaccudpukanuyu KaTHOHOB CYLIECTBYIOT?

o UTto Takoe XuMUYEeCKoe 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 AUCCOLUALMY AIEKTPOIUTa?

. UTo Takoe CUIIbHBIE U CJIa0BIE SJIEKTPOIUTHI?

. Cdhopmymupyiite 3aK0H IEeHCTBYIOMUX Macc. YTo Takoe KOHCTaHTa PaBHOBECHs?

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

e  Kak M0OXHO IPUMEHHUTH 3aKOH JEHCTBYIOIIMX Macc K pacTBOpaM cjIadbIX KUCIOT U OCHOBAHUI?

2 KucJji0THO-0CHOBHOE paBHOBecHe (KOHTpoupymblie komnerennuun OIIK-1,2,3,4,6)

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

[Tonsite kucIOTHI, ocHOBaHUS U amdonuta. Teopuss AppeHuyca U MPOTOJUTHYECKAs] TEOPHs
bpencrena-Jloypu. JlocromHcTBa M HeaocTaTku. [IpoTosnTHyeckne paBHOBECHS B BOJHBIX PacTBOpPax.
CMeleHue KUCIOTHO-OCHOBHOTO paBHOBecHsl. PaBHOBecHe B BOJHBIX pacTBOpax KUCIOT. Cuila KUCIOTHI.
KoHCTaHTBI KHUCIIOTHOCTH, CTENEHb JUCCOLIMALIUH.

Berancnenne pH pacTBOpOB CHIIBHBIX W CITa0BIX OJHOOCHOBHBIX KHCIOT. [IpoTosmTHueckue
paBHOBeCHsI B BOJHBIX pacTBopax amdoimtoB. Beruncienne pH pacTBopoB aM(osMTOB (KHCIBIE COJIH,
aAMHHOKHUCIIOTHI). [IpoTONMTHYECKHE paBHOBECHS B BOJHBIX pPacTBOpax CMECEH KHCIOT W CMece
ocHOBaHU# (cuipHOE+cnaboe). Mcrnonp3oBanne OalaHCOBBIX ypaBHEeHMM i pacuera pH. 'maponus kak
YaCTHBIN CITydail MPOTOIUTHYECKOTO PAaBHOBECHSI.

5. bBydepHsie pacTBOpel B aHaTUTHYECKOW XuMuu. MexanusMm gaeictBus. Pacuer pH n
npuroToBieHue OypepHbIX pacTBOpoB. bydepHas eMKOCTb.

Bomnpocshl, n3yyaemble caMOCTOSTEIbHO (KOHTPoIupymMble komnerenuun OIIK-1,2,3,4,6)

PaBHOBecue B BOJHBIX pacTBOpax ocHoBanmii. Cuita ocHoBanui. KoHCTaHTHI OCHOBHOCTH,
CTEIeHb Auccolanuy. BeruncieHnue pH pacTBOPOB CUJIbHBIX U ca1a0bIX OJHOOCHOBHBIX OCHOBaHHH.

[IpoTtonuruyeckre paBHOBECHS B BOJHBIX PACTBOPAaX MHOTOOCHOBHBIX KHUCIIOT M OCHOBaHUM.
CrniocoOs1 Berurcnenus pH.

3aKoH JEMCTBYIOLIMX Macc U sIBIEHHUE ruaposnsa coyeil. Pacuér 3Hauenuit pH pactBopos coneil,
00pa30BaHHBIX C1a00W KUCIOTOW M CHJIBHBIM OCHOBAaHHEM, CIa0bIM OCHOBAaHMEM U CHJIBHOM KHCIIOTOM.
KoHcranTta u crenens ruzaponusa. CMmenieHue paBHOBecUs NpH ruaposuse. PakTopbl, BIMSIOIINE HA
CTEIEHb IMAPOIN3a. Y CUICHHUE U NTOJaBIeHUE THapou3a. Poabs ruponnsa B aHanuse.

Bomnpocsl 111 caMonpoBepKH:

KaxoBbI cOBpeMEHHBIE NTPEICTABIEHHS O KUCIOTHO-OCHOBHBIX PABHOBECHSX?
UYT0 Takoe KUCI0Ta U OCHOBAHHUE.

YeM OTIMYAIOTCS 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 UCIIOIBL30BaHUS Oy(hEepHBIX PaCTBOPOB.

Kak paccunrats pH aneratHoro Oydeproro pactsopa?

Kak npoTekaeT ruaponuns coseid, 00pa3oBaHHbBIX C1a0bIM OCHOBAaHUEM U CUJIBHOM KHCIOTOM?
Kak npoTekaet ruaponuns cosneid, 00pa3oBaHHBIX CUIbHBIM OCHOBAHUEM M CJIA00M KHCIOTOM?
Urto Takoe KOHCTaHTa I'MAPOJIN3a, CTENIEHb I'MApoan3a’

Kak npoussectu pacuet pH pactBopa ruznpoiausyromencs coum?

Kakue ¢daxTopsl BIUAIOT HA CTENEHb THIPOJIN3a?

Kak MOXHO yCUIIUTh WM NOJIaBUTh THAPOJIU3?

KakoBa posb ruzposnmnsa B ananuze?

3. KommiekcHble coeuHeHUs1 (KOHTpoaupymbie komnerennuu OIIK-1,2,3,4,6)

Bonpocsl, n3yuaembie Ha JiekuuH (KOHTpoJupyMmble komnerenuun OIIK-1,2,3,4,6)

KowmmnekcHple coenuHeHUsT B aHaTUTH4ecKoM xumuu. Kommekchl ¢ HeopraHMYecKUMU
nuranjgamu. PaBHOBecust B pacTBOpax KOMIUIEKCHBIX coenuHeHui. CTyneH4yarbie U OOIIMe KOHCTaHTHI,
KOHCTaHThl YCTOMYMBOCTH U HECTOMKOCTU. TepMOAMHAMHYECKAs U yCIOBHAs KOHCTAHTAa YCTOMYUBOCTH.
3aKOMIUIEKCOBAHHOCTh M CPEIHEJIIUTaHAHOE YHCIO — OCHOBHBIE XapaKTEPUCTHUKU KOMIUIEKCHBIX
coemuHeHU.  CMelIeHne  paBHOBECHS  KOMIUIeKcooOpasoBaHus.  DakTopbl  BIUAIOINIME  HA
KOMILJIEKcooOpa3oBaHue. PacueTr paBHOBECHBIX KOHILIEHTpALIH, BIUsSHUE KOHIICHTpaluK Juranjaa. Pacuer
YCIIOBHBIX KOHCTAHT YCTOMYMBOCTH U PABHOBECHBIX KOHIICHTPAIMM C yYETOM KOHKYPUPYIOIIMX peakiuit
(mpoToHMpOBaHHE JHMraHAa, KOMIUIEKOOOpa3oBaHHWE MOHA LEHTPAJbHOIO aroma, O0Opa3oBaHUE
CMEIIAHHBIX KOMIUIEKCOB).

Bomnpocskl, n3yyaemble caMOCTOSTEIbHO (KOHTPoIupyMble komnerenuun OIIK-1,2,3,4,6)

KJ'IaCCI/I(bI/IKaI_[I/IH, COCTaB U OCHOBHBIC XapaKTCPUCTUKHU KOMHHCKCOO6paSOBaTCJ'I5{ H JIUragja.

Komriexcrl ¢ OpPraHn4cCKUMHU JIUTI'aHIaMU. Opl"aHI/I‘IeCKI/Ie pC€arcHThbl B AHAJIUTHYECKON XHUMHHU.
CDYHKI_II/IOHB.JIBHO—aHaJ'II/ITI/I‘IeCKI/Ie U aHAJIUTUKO-aKTHBHBIC T'DYIIIIBI. HpaBI/IJ'IO qyraeBa. Hcnonn3oBanue
KOMILJIEKCHBIX COCIUHECHHM C OpraHN4Y€CKUMHU U HCOPTaHWUYCCKUMHU JIMTaHAAMU [JId O6H€lpy>KeHI/I$[,
OMpCACIICHUA, PA3ACIICHUA U MACKUPOBAHU .

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

° [TpuMepbl KOMIUIEKCHBIX COSAMHEHUN C Pa3IMYHBIMH JIMTaHJIaMU (HEUTpalTbHBIMH MOJEKYIaMH,
AHWOHAMU U T.JI.)

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

° J171s KakuX KOMITJIEKCOB XapaKTepHa HanOOJIbIIas yCTOMYUBOCTh

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



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

Kakue xumuueckne coeIMHEHNs Ha3bIBAIOT KOMIUIEKCHBIMU?

[TpuBenuTe mpuMepbl HOHOB-KOMILIEKCOOOpa3oBareseil ¥ JIMraHaoB.

Kak cBs3anbl Mexay co0Oil KOHCTaHTa YyCTOMYMBOCTU M KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHBIX
COEIMHEHUI1?

[IpuBeauTe mpuMepsl UCHOJIb30BAHNS KOMIUIEKCHBIX COEIMHEHUN B aHAIIU3E.

Kakue BemiecTBa Ha3pIBalOT OPraHUYECKUMHU peareHTamMu?

[IpuBeauTe npuMepsl UCIOJIB30BAHNS OPraHUUECKHUX PEAreHTOB B KAUECTBEHHOM aHAJIN3E.
Hanumure CcTpykTypy KOMIUIEKCHOTO COEAMHEHUS HUKENs M JuMmeTwirimokcuma. Kakue
JIOHOPHBIE aTOMBI 00Pa3yIOT XENAaTHBIN LIUKI?

. Kakumu cBoiictBamu 061a1ar0T (QYHKIIMOHATBEHO-aHATUTHYECKUE TPYIITUPOBKU?

4 XuMHYECKOe PaBHOBECUEC B OKHCJIUTECJIBbHO-BOCCTAHOBHUTECJIbHBIX CUCTEMAX

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

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

[loTeHmman mnonypeakuuu — Kak XapaKTepUCTHUKAa XUMHYECKONW aKTUBHOCTH Pearupyromnux
BemiecTB. YpaBHeHue HepHcra. CraHmapTHBIN, peaibHBIM U (opMaibHBIM MoTeHIMansl. HampaBnenue
MPOTEKAHUS ANEKTPOXUMUYECKOMN peaKkiuu.

CriocoObl  pacyeTra CTaHIApTHBIX MoOTeHIHanoB. [lomyyeHue CTaHIApPTHOrO TMOTEHIMAIa
COUeTaHHeM JIByX MOJIypeaKlUi U MOJIypeaklUy ¢ peakiei MPOTOHUPOBAHUS, MOTYPEAKINH C peaKuei
KOMILJIEKCOOOpa3oBaHus, TNOJypeakiuu C peakuued ocaxzaeHus. lcnonp3oBaHHWE CTaHIAPTHBIX
MTOTEHIIMAJIOB JJIsl pacueTa KOHCTAHThI KUCIOTHO-OCHOBHOTO PAaBHOBECHS, POU3BEACHUS PACTBOPUMOCTH
Y KOHCTaHTHI KOMILIEKCOOOpa3oBaHUsl.

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

Hcnonp3oBaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKHI/Iﬁ B aHAJUTUYECKON XUMUH.

OreHka HanpaBJeHUs U ITyOUHBI IPOTEKAHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOM peakIiu 1o
KOHCTAHTE XUMHUYECKOTO PABHOBECHSI.
Bonpocs! 1u1s1 camonpoBepku(KOHTpoupyMmble komnerennuu OIIK-1,2,3,4,6):

. Kakue (dakTOpsl OKa3blBAlOT BIIMSHUE HAa BEIUYMHY PABHOBECHOTO OKHUCIUTENBHO-
BOCCTaHOBMTEJIBHOTO MOTEHIMAasa?

Mo>keT 11 paBHOBECHBIH MOTEHIIMAN OBITh CTAaHIAPTHBIM MM (POpMaIbHBIM?

Mo3keT a1 cTaHAaPTHBIA NOTEHIIMAT ObITh PABHOBECHBIM ?

MozkeT a1 (popManbHbIi NOTEHIMAT ObITH PABHOBECHBIM ?

Kak MO»HO BBIYMCINTh KOHCTAHTY PAaBHOBECHSI OKUCIMTEIBHO-BOCCTAHOBUTENIBHOM peakuun?
3aBUCUT JM KOHCTaHTa paBHOBECHSI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHONM PpPEAaKIHUU OT
KOHLIEHTPALIMN y4acTBYIOIIMX B PEAKLIUU BELIECTB



MOAYJIb 2 XUMHUYECKOE PABHOBECHE B TI'ETEPOI'EHHBIX CHUCTEMAX

(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 JieKuMH (KOHTpoJupymbie komnerenunu OIIK-1,2,3,4,6)

[IpousBeneHne pacCTBOPUMOCTH — KaK Ba)KHEHIIIasi KOHCTAHTA T€TEPOTEHHOTO paBHOBecHs. CBs3b
TEPMOJAMHAMUYECKOTO U YCIIOBHOTO MPOU3BEICHHS] PACTBOPUMOCTH.

PactBopumocTts. BbiBoA (GopMynbl Ui BBIYKMCIEHHUS HOHHOW, MOJIEKYJISpHOW U oOueit
pactBopuMOCTH. DakTOpbl BIMAIOIIME HA CMELIEHHWE T'E€TEPOreHHOTO paBHOBecHs. BiusHue
OJIHOMMEHHOIO HMOHAa HAa PACTBOPUMOCTh MAaJOPACTBOPUMBIX COEAUHEHUMN. BinsHME KOHUEHTpanuu
ITOCTOPOHHETO CHJIBHOTO AJIEKTPOJUTAa Ha PACTBOPUMOCTH MaJOpPaCTBOPUMBIX COE€IMHEHMU. BnusHune
KOHKYpUpYIOIIEH peakuuu (KUCIOTHO-OCHOBHOM peakluu, KOMILJIEKCOOOpa30BaHMsS, OKHCIUTEIbHO-
BOCCTaHOBUTEIHHON PEAKIIMH) HAa pACTBOPUMOCTH MaJIOPACTBOPUMOTO COEAUHEHNUS.

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

[TepeBo 0OAHMX MaIOPACTBOPUMBIX COCAMHEHHH B Ipyrue. PacTBOpuMOCTh — OCHOBa JIPOOHOTO

ocakeHus. Y cioBrue oOpa3oBaHus ocaka. BimsiHMEe KoJIMuecTBa 0CaaUTENsl Ha MMOJTHOTY OCAKICHUS.

Teopernueckre OCHOBBI Cyab(puIHONW (CEpOBOAOPOAHON) KiaccUpUKAMKU. TeopeTuuecKue
OCHOBBI KHCJIOTHO-OCHOBHOW Kiaccudukanuu (pasgenenuss 4 u 5, 5 u 6 aHATUTHYECKUX TPYIII).
TeopeTnueckne 0CHOBBI OCaXKICHUS XJIOPUIOB.

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

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

KakoBbI ycoBHs BBIIAJCHUS OcCaIKa?

Kaxk Ha pacTBOpeHHEe 0cajiKa BIHSIOT CUIBHBIC KHCIIOTHI,

Kaxk Ha pacTBOpeHHE 0ca/iKa BIMSIOT PEaKIIUU OKHCICHUSI-BOCCTAHOBICHHS?

Kaxk Ha pacTBOpeHHEe 0cajika BIHSIOT PEaKuu KOMILIEKCOOOpa3oBaHus?

Kaxk Ha pacTBOpeHHe 0cajika BIUSET CMEHA PaCTBOPUTEINS?

Yro takoe «coseBoit apdexT»?

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

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

AOCOJIIOTHOE U OTHOCUTCIHLHOE KOHOCHTPUPOBAHHUEC, TPYIIIIOBOC U UHANBUAYAJILHOC PA3JICJICHHUC.
Koncranra m KOB(I)(I)I/ILII/ICHT pacripeacicHus, CTCICHb H3BJICUCHUS, KOZ—)(I)(I)I/II_II/ICHTBI pa3aciicHuss u



KOHLIEHTPUPOBAHUSI — KOJIMUYECTBEHHBIE XapAKTEPUCTHUKU METOJOB PA3/EICHUS U KOHLEHTPUPOBAHMUSL.
OKCTpakUuu — KaKk METOJ pas3feieHus U KOHLEHTpupoBaHUs. OCHOBHBIE IOHATHS (PKCTpPAreHr,
SKCTPAKIIMOHHBIN PEareHT, PE3KCTPAKIUsA) U KOJIMYECTBEHHbIE XapaKTEPUCTUKU pa3fiesieHus (KOHCTaHTa
u KOX(pUIMEHT pacrlpeneieHus, CTeneHb u3BinedeHus). CyIHOCTh NEPHOIMYECKON HKCTPAKIUH.
VYcioBust pOBEIEHUS IKCTPAKIIMU U TUIIBI SKCTPArUPyEMbIX COEIUHEHU.

Xpomatorpadust — Kak METOJ pa3lelieHuss H  KOHIeHTpupoBaHus. Kiaccubukanmm
xpomarorpadudeckux wmetofoB. OCHOBHBIE XpoMaTorpaduyeckue mapamMeTpel (BpemMss U 00BeM
yIep>KuBaHus, KOd(Q(QUIHMESHTHl 3aMeUICHUsI U pacIipeieNieHus], CENEKTUBHOCTh U XpoMaTorpaduieckoe
paszpemienue). [lnockoctHast xpomatorpadus. TpeboBaHUs, IpeAbABIsSEMble K HOCUTEISIM U TI0IBHKHOMN
¢aze. Rf — ocHOBHas xapakTepuUCTHKa COPOIIMOHHBIX CBOWCTB CHCTEMBI M IOJBWKHOCTH KaTHOHOB.
CoBpemeHHbIe XpoMaTorpapuueckre MEeTo Ibl UCCIIeI0BaHUs U aHAIN3a.

Bomnpocsl, n3yuaembie caMocTOSITeIbHO (KOHTpPoiupyMble komnerenuun OIIK-1,2,3,4,6)

Hcnonp30BaHnne METONOB pa3fefieHuss M KOHIEHTPUPOBAHHUS B aHAIM3€ pEaTbHBIX OOBEKTOB.
Oprannueckiue pacTBOPUTEIH, HWCIOJIb3yeMble B KauecTBE OKCTpareHTOoB. CKOpPOCTh JKCTPAKIUU.
Hcnonb30BaHne SKCTPAKIUK 7S pa3/IeIeHHUs] CMECU KaTHOHOB.

Pa3znenenue u oOHapyxeHHE KaTHOHOB C HUCIIOJIb30BaHUEM OyMaxkHOU Xpomarorpadpuu. CrocoOb
MIPOSIBJIEHUSI XpOMAaTOTrpauyecKuX MsATEH.

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

° B 4em cymHOCTh METO/1a SKCTPAKIIUM ?

o Jaiite ompeneneHus TMOHATHIM KoHCmawma pacnpeodenenus, Kodgguyuenm pacnpeoeneHus
cmenenu u3enedeHus

. UYto Takoe 3KCTpareHT?

. Kaxkoii mporiiecc Ha3bIBalOT PEIKCTPAKLIHEH?

J KakoBbl mpaBuiia Bb100pa sKcTpareHTa?

o Uem ompenensieTcss CKOPOCTh IKCTPAKIIUU ?

J UTo JeKUT B OCHOBE KaU€CTBEHHOTO XPOMAaTOrpapuueckoro aHainuza?

. Ha yem ocHOBaH KOJIMUECTBEHHBINH XpoMaTorpaduueckuii aHam3?

J Jly1g yero mpeaHa3HAYEHbI MTOJBMXKHBIE M HETIOIBIKHBIE (a3bl B XpoMaTorpaduyeckux MeToiax?

5.3. BOIIPOCHI KOJIV/IOKBHYMA Ne 1 (xourposupymbie kommnerenuun OIIK-
1,2,3,4,6)
1. 3akon pgeiicTByrommx Macc. KOHCTaHTa XMMHUYECKOTO paBHOBECHS. AKTUBHOCTH M

KO3(1)(1)I/II_[I/ICHT akTuBHOCTH. CBS3b TepMOHHHaMquCKOﬁ n KOHHCHTpaHHOHHOP’I KOHCTAHT XUMHYCCKOTO
PpaBHOBCCHA.

2. Tunbl KOHCTAHT XUMHUYECKOTO paBHOBECHS. KoncraaTel O6pa3OBaHI/IH N MOHHU3alluu, O6H_[I/Ie n
CTYIICHYAaTbIC, TCPMOANHAMHWYCCKNUEC U YCJIIOBHBIC.

3. KucIoTHO-OCHOBHOE paBHOBECHC. IlousTue KHUCJIOTbI, OCHOBAHHUA H aM(bOJ'II/ITa. TCOpI/IH
AppeHHyca " NPOTOJIMTHYCCKAA TCOPUS BpCHCTeI[a-.HprI/I. I[OCTOI/IHCTBa 1 HEJOCTATKH.



4. KucnoTHO-OoCHOBHOE paBHOBecue. Poib pacTBOpUTENs B MNPOTOJMTUYECKUX PpEaAKLUAX,
Kjaccu(uKaus pacTBOpuTeneil. AMQUIPOTHbIE pACTBOPUTENU. 3aBUCUMOCTh CHIIBI KHCIOT U
OCHOBAHHUH OT CBOMCTB PaCTBOPUTEIIS.

5. Cuna kucioT U ocHOBaHUM. KOHCTaHTHI KMCIOTHOCTM U OCHOBHOCTH, CTEIEHb MOHU3ALMU.
KoncranTta aBTOmpOTONIM3a PACTBOPUTENS KAaK IPOU3BENCHHE KOHCTAHT KHMCIOTHOCTH M OCHOBHOCTHU
COTPSDKEHHOH  KUCIIOTHO-OCHOBHOW mapel. HuBenmupyromee wu auddepenuupyromee aeicTBue
pacTBOpPHUTEIS.

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

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

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

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

10. IIpoTomuTHyeckre paBHOBECHS B BOJHBIX pacTBopax aMmdonauToB. Berancnenue pH pactBopos
am(oJIUTOB (Ha MPUMEpPE AMHUHOKHUCIIOT).

11. Peaknuy ruaponnsa Kak 4aCTHBIN CIy4all KHCIOTHO-OCHOBHOTO paBHOBecHs. Beruncnenune pH
BOJHBIX PACTBOPOB I'MJPOJIN3YIOIIUXCS coslel (Ha mpuMepe coJind, 00pa30BaHHON CHUIIBHBIM OCHOBAaHUEM
1 c1aboi KHCIIOTOM).

12. Peakiuu rupoJin3a Kak YaCTHBIN Clydail KUCJIOTHO-OCHOBHOTO paBHOBecHus. Beruncnenue pH
BOJIHBIX PAaCTBOPOB THAPOJHM3YIOMIMXCS COJIEH (Ha MpuUMepe CoJii, 00pa30BaHHON CHIIBHON KHCIOTOW U
c1abbIM OCHOBaHHUEM).

13. Peakmuu KHCJIOTHO-OCHOBHOTO pPaBHOBECHS B pPAacTBOpe COJIM, OOpa30BaHHOW Ci1aboit
KHUCIIOTOM M cJaObIM OCHOBaHHEM (IOBEACHUE TUIPOJIM3YIOLIEHCS coiu Kak aMmdonuta). Beruucnenue
pH.

14. HpOTOJ’II/ITI/IquKI/IC paBHOBECHA B BOJHBIX paCTBOpax MHOI'OOCHOBHBIX KHCJIOT U OCHOBaHHH.
KoHcTaHTBI KHCIOTHOCTH U OCHOBHOCTH, 06]].[1/16 " CTYIICHYATEBIC. CriocoOBI BEIYMCICHHUS pH

15. IlpoTonuTHyeckre paBHOBECHS B BOJHBIX PaCTBOpax cMecei KUCIOT U OCHOBAaHUH (CHIIbHOE —
ciaboe). Mcnonbp3oBanue 0anaHCOBBIX ypaBHEHUH [t pacuera pH.

16. Bbydepubie pacTBOpbl B aHAIUTHYECKOW XUMHUH. Mexanusm pedictBua. Pacuer pH wu
MPUroTOBIIeHUE OyPepHBIX pacTBOPOB (Ha MpuUMepe Kucioil OydepHoil cmecn).

17. BydepHble pacTBOpbl B aHAIMTUYECKOW XuMuu. Mexanusm geiictBus. Pacuer pH u
MpUroToBieHNe OyPepHBIX pacTBOPOB (Ha MpuMepe IenouHoi OydepHoit cmecn).

18. BydepHbie pacTBOphI B aHATUTHUECKONH XUMUU. MexaHusM aeiicTBus. bydepHas eMKOCTb.

20. KauecTtBeHHBIE peaklMM Ha KaTHOHBI 1-3 rpynm. CucTreMaTH4ecKui aHalIu3 CMECH KaTHOHOB
1-3 rpymi no KUCIOTHO-OCHOBHOM KJIacCU(UKAIIUN

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



1. Paccuuraiite pH BOJHBIX pacTBOpPOB:
a) 1% u 110 % consHoit KUCIOTHL.
2. Paccunraiite pH u cTenens quccouuanuy BOJHBIX 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 6eH3uuHusS B 0€3BOIHOM MypaBbUHOM KUCIIOTE.
4. Paccuntath creneHs ruzipoiusa 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. Paccumuraiite Oydepuyro emxkocte U pH pacTBOpa, mojiyueHHOro pacTBopeHueMm 1,5 T rugpokcuia
Hatpus u 3,0 T xsopuga aMmmMoHus B 250 MIT BOJIBI
7. Onumure npurotosienue 500 mu OydepHoro pacTBopa
M) u3 2,1 M docdopnoii kucnots! u 1,0 M rugpokcuaa kanus ¢ pH=5,5 u n=0,3.
8. Paccunrars coctaB OydepHol cMecu, ciocoOHOM mpu noOaBneHuu K 1 i1 3toro pactBopa 30 MMoOIb
CUJIBHOM KUCOTHI IoanepxkuBath pH B mpenenax: 9,20+0,06, ammuaunsiii 0ydep
. K 100 mn. 0,2M pactBopa KoHPO4 no6asumm 50 mu. 0,25M pactBopa KH2POs4. Paccuutars pH
MOJIy4€HHOTO PacTBOpA.

Ne)

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

11. K 20 mx 0, 20 M pactBopa rumpokcuaa Hatpus nobasieHo 30 ma 0,20 M pactBopa auruapodocdara
Hatpusi. Berauciuts pH OydepHoii cmecn.

12. Beruucauts pH cMecu coaepxkaieit 0,0002 M rugpokenn kanus u 0,05 M stunnamue

13. Paccuutarh MOJIbBHBIE J0OJM U PABHOBECHBIE KOHIIEHTpaluu Bcex yactuil B pactBope 0,25 M
ruapokapOonara Hatpus npu pH=4 u pH=10

14. PaccuutaiiTe peaibHyl0 KOHCTaHTY KHUCJIOTHOCTH a30THUCTOM KuciaoTel B 0,09M pacTBOpe HUTpaTa
HaTpHUsL.

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

1. KomruiekcHbIe CO€NMHEHMs B aHaIWTHYeCKoW xumuu. Kiaccudukamms, cocTaB U OCHOBHBIE

XapPaKTCPUCTUKHU KOMHJ’ICKCOO6pa3OBaTeJ'I${ n Jurabgjaa. Komrmiekcnl ¢ HCOPraHM4CCKUMU JIUT'aHIaMU.

2. KoMmmiekcel ¢ OpPraHu4YCCKUMU JIMI'aHJaMU. OpFaHI/I‘leCKI/Ie pe€arcHThl B AHAJIMTUYECKOU XUMMHU.
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 HECTONKOCTH. TCpMO,Z[I/IHaMI/IquKaSI " YCJIOBHAA KOHCTAHTa YCTOIZQHBOCTH.

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

5. PaBHOBecus B pacTBOpax KOMIIICKCHBIX COCIUHEHMH. (DaKTOpLI, BJIHUAIOIIKME Ha
KOMHJ’ICKCOOGpHBOB&HHC. Pacuer PaBHOBCECHBIX KOHI_ICHTpaLII/II‘;I, BJIMAHNUC KOHLCHTpAWN JIMT'aH/Ia.

6. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeauHeHui. DakTopsl, BIMAIOIIME HaA
KOMIUIeKcooOpa3zoBaHue. Pacdyer yCIIOBHBIX KOHCTAHT YCTOWYMBOCTH M PaBHOBECHBIX KOHLIEHTPALMH C
YUETOM KOHKYPHUPYIOIIEH peakluy IPOTOHUPOBAHUS JIUTaHA.



7. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX coeluHeHui. DakTopsl, BIMAIOIIME HaA
KOMIUIeKcooOpa3oBanue. Pacdyer yClOBHBIX KOHCTAHT YCTOMYMBOCTH M PAaBHOBECHBIX KOHIICHTpAIMH C
y4eTOM KOHKYPUPYIOUIEH peakny KOMILIEKOOOpa30BaHUs HOHA LIEHTPAIBHOTO aToMa.

8. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COEOUHEHMH. DakTopbl, BIHAIOIIME Ha
KOMIUIeKcooOpa3oBanue, Pacder yCIIOBHBIX KOHCTAHT YCTOMYMBOCTH M PABHOBECHBIX KOHIEHTPAIUU C
y4eToM 00pa30BaHUs CMEIIAHHBIX KOMIUIEKCOB.

9. Mcnonp30BaHNE KOMIUJIEKCHBIX COSIUHEHUN C OPraHWYECKUMH M HEOPTaHUYECKUMU JIUTaHIaMU
IS OOHAPYKEHUS, ONIPEICIICHHUSI, Pa3/ICICHUsI 1 MACKHPOBAHUSI.

10. Tereporennas cucrema. PaBHOBecue B cucreme pacTtBop-ocagok. IlpousBenenue
PaCTBOPUMOCTH — KaK BaKHEHIIasg KOHCTAHTa TCTECPOTCHHOI'O PAaBHOBCCHA. CBs3b TEPMOANHAMHUYCCKOT'O
1 YCJIIOBHOIO ITPOU3BEACHUS PACTBOPHUMOCTH.

11. PaBHOBecHe B cucTeMe pacTBOp-ocanoK. PacTBopumocTs. BeiBO popMysibl Al BEIUMCICHUS
MOHHOM, MOJIEKYJISIPHOU U 00I11ei pacTBOPUMOCTH.

12. ®akTopbl BIMSAIONIME HAa CMEIICHHE T€TEPOTeHHOTO paBHOBECHS. BiusHUE OJIHOMMEHHOTO
HMOHA Ha pACTBOPUMOCTH TPYJTHOPACTBOPUMBIX COCTUHEHUH.

13. ®akTopsl BIMSIOIINE HA CMEINIEHUE TE€TEPOr€HHOrO pPaBHOBECHS. BiMsHME KOHILIEHTpaluu
MOCTOPOHHETO CHJIBHOTO 3JIEKTPOJIUTA Ha PACTBOPUMOCTh MaJOPACTBOPUMBIX COEAMHEHHUI.

14. ®akTOophl BIMSIONINE HA CMENIEHUE I'eTEePOr€HHOI0 paBHOBECHUA. BiusHHE KOHKYypUPYIOIIEH
peakiuu Ha pacTBOPUMOCTb MAJOPACTBOPHUMOIO COEIMHEHUS (Ha MpUMepe KOHKYpUPYIOIIeH KUCIOTHO-
OCHOBHOM PEaKIIHH).

15. ®akTophl BIMSAIOMINE HA CMENIEHUE T'eTEPOr€eHHOr0 paBHOBECHs. BinsHuE KOHKYpUpYrOUIEH
peakiuu Ha pacTBOPUMOCTb MajOpacTBOPUMOTO COEIMHEHUs (Ha MmpuMepe KOHKYpPHpYIOUIeH peakuuu
KOMIUIEKCOOOpa30BaHus).

16. ®@akTOphl BIMSIONIME HA CMENICHUE I'€TEPOreHHOI0 paBHOBECHUA. BiusHHEe KOHKYypUPYIOIIEH
peakuuu Ha PAcTBOPUMOCTh MAJOpPacTBOPUMOIO COEAMHEHUs (HAa TMpUMEpe KOHKYPHUPYIOIIEH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOMN PEaKIInu).

17. PaBHOBecHe B cUCTEME pacTBOp-ocalok. IlepeBoa oaHUX MallOpacTBOPUMBIX COCAMHEHUN B
Ipyrue.

18. PaBHOBecme B cuCTEME pacTBOpP-0CaaOK. Ycnosue O6p330BaHI/IH ocagka. IlomHoe
(KOJ'II/ILICCTBCHHOC) OCaXJICHUC. PaCTBOpI/IMOCTL — OCHOBAa ,Z[pO6HOFO OCaAXIACHMHA.

20. PaBHOBecME B CHUCTEME pPAacTBOP-OCaJOK. TEOpEeTHUECKUE OCHOBBI  CYIb(QHUIHOM
(cepoBOIOPOAHOM) KITacCHU(PHUKAITUH.

20. PaBHOBecue B cHUCTEME pPACTBOP-OCAZOK. TEOPETUYECKHME OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKauy (Ha mpuMepe paszieneHus 4 u 5 aHaTUTUYECKUX TPYIII).

2]1. PaBHOBecue B cHUCTEME pPACTBOP-OCAZOK. TEOPETUYECKHE OCHOBBI KHCIOTHO-OCHOBHOM
KJaccu(uKauy (Ha mpuMepe paszeiaeHus S5 u 6 aHaTUTUYECKUX TPYIII).

22. PaBHOBecHE B CHCTEME pacTBOP-0CaAdOK. YcaoBue O6pa3OBaHI/I$I ocagka. BiausHue KoIndecTBa
ocaguTeyid Ha IOJIHOTY OCAXKIACHHA. BrlunciaeHue onNTHMalbHOTO KOJMYECTBA OCAIUTENs B ClIy4dac
O6pa3OBaHI/I${ CJIOXKHBIX aCCOILIMAaTOB.

23. TCOpCTI/I‘-ICCKI/IC OCHOBBI pa3JCIICHUA KATUOHOB 110 KUCJIOTHO-IICJIOYHOMY MECTOY.



IIpumep U3 no teme kos1okBuyma Ne2 (koHTpoimpymblie komnerennnu OIIK-1,2,3,4,6)

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

2. BBUMCINTH PaBHOBECHYIO KOHIIEHTPAIMIO JIMTaHAa M PacTBOPUMOCTH (Moib/in) ocaaka Zn(OH):
BCyle/IcTBUE 0Opaszosanus kommiekcos Zn(NH3)4?" 80,01 M NHs.

3. Paccuurath MpoM3BeIcHUE PACTBOPUMOCTH, eciii B 100 MII BOJbI pacTBOPUMOCTH cocTapseT 9,6 107
r Fe(OH)s.

I

. Beruncnuth 1 cpaBHUTH pactBopuMocTh CaF2 B Boze, B 0,1 M NH4F u B 0,1 M 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 ocaxaeHue PbCl| u3 pactBopa 0,1 M Pb(NOs3),. Uemy paBHa
pPacTBOPUMOCTB XJIOPHJIAa CBUHIIA B 3TOM PacTBOpe?

~

. B pactBope, conepskamem 0,1 Momb/n comu MeTamna-kommiuekcoodpaszosarens (Co") u 1,0 Monw/n
muraaga (NH3), cosmanu koHnenTpanuo cynbdua-uona [S?]=10° moms/n. Byger nm ocaxmartbcs
COOTBETCTBYIOIMI cynbpua. Paccunrath pH Hauama W KOHIIA BBIMAACHHS 3TOrO Cynbduma Oe3
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 pacTtBope obpazoBanue ocaaka Mg(OH),?

9. Beruucnuts pH Haceimennoro pacrsopa Cu(OH)..
10. Beruuciauts 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 CEPOBOIOPOIOM?

12. CkoybKO TpaMMOB KapOoHaTa HaTpusi moTpeldyeTcs Il TepeBojia B pactBopuMoe coctosinue 0,3 T
cynbdara dapus.

13. PaccuuTaiiTe 00I1yI0 1 MOJIEKYISIPHYIO PACTBOPUMOCTD XJIOpUIa cepedpa B BoJeE.

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

1. Hcnonp3oBaHUE OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH B AHAIUTHYECKONM XHMHH.
[ToTeHIMan noJgypeakuu — KaK XapaKTEPUCTHKA XUMHUYECKOW aKTMBHOCTH DPEarupyrOIIMX BEIIECTB.
CraHapTHBINA U pealbHbIA NOTEHIIUABI.

2. YpaBuenue Hepucrta. CraHmapTHbIA, peanbHbli U GopManbHblil moTeHuuansl. Hanpasienue
MIPOTEKAHUS JIIEKTPOXUMHUUECKOU PEaKIIUH.

3. CnocoOmr pacuc€Ta CTAHAAPTHBIX TMOTCHIUAIOB. HonyquI/Ie CTaAaHAApPTHOI'0 MOTCHIMAJIAa
COYCTAaHHUEM JIBYX HOJIpraKLII/Iﬁ " NTOJIypCaKIuu C peaKuI/Ieﬁ MMPOTOHUPOBAHUSL.



4. CnocoObl pacyera CTaHJAPTHBIX MOTEHIHMANIOB. [loilydeHHe CTaHAAPTHOTO MOTEHIMAIa
COUETaHUEM JIBYX IOJIypeaKLUi U NOJYpPEaKUH C peakueil KoMILIEKCOOOpa3oBaHusl.

5. CrmocoObl pacdera CTaHAAPTHBIX MOTEHIMaIOB. IloydeHue CTaHAApPTHOrO MOTEHLMAIA
COUETaHUEM JIBYX IOJIypEaKUi U NOJYPEAKIUHU C peaKLuel OCaKICHUSL.

6. Vcnonp30BaHuE CTaHIAPTHBIX NOTEHLMANOB JJIs PacyeTa KOHCTAHThl KHCIOTHO-OCHOBHOTO
PaBHOBECHS U IIPOU3BEACHUS PACTBOPUMOCTH.

7 Ucnonn30BaHue CTAaHAAPTHBIX MOTCHUHAJIOB IJId pacd€Ta KOHCTAHThI KOMHJICKCOO6pa3OBaHI/I$I u
IMPOU3BCACHUSA PACTBOPUMOCTH.

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

9. OHGHK& HaIrpaBJICHUA U FJ'IY6I/IHI>I MMPOTCKAHUA OKHCIIUTEIHHO-BOCCTAaHOBUTEILHOM pCaKkiuu 1o
KOHCTAHTC XUMHUUYCCKOI'0 PaBHOBCCHA.

10. Mcnonp30BaHue METOJIOB pa3/ieleHHs] U KOHIEHTPUPOBAHUS B aHAJIN3€ PEAbHBIX OOBEKTOB.
AOCOIOTHOE M OTHOCUTEIIbHOE KOHIEHTPUPOBAaHUE, TPYNIOBOE U WHJIMBUIYAIbHOE pa3JielIieHUE.
Koncranta u kosduimeHt pacrpeneneHus, CTENeHb H3BICYCHHS, KOADDHUIIMEHTHI pa3aeieHus u
KOHLIEHTPUPOBAHMUS - KOJIMYECTBEHHBIE XapaKTEPUCTUKHU METOI0B Pa3/ieIeHHs] U KOHIEHTPUPOBAHHUS.

I1. Dkcrpakuum — Kak METOJ pa3AeiieHUuss W KOHIEHTpUpoBaHUsS. (OCHOBHBIE MOHSTHUSA
(3KCTpareHT, SKCTPAKIIMOHHBIA PEareHT, PEAKCTPAKIINS) U KOJUYECTBEHHbBIE XapaKTEPUCTUKH Pa3IeICHUS
(koHcTaHTa W KO3(PPUIIMEHT pachpeAeieHus, CTeneHb u3BieueHus). CyIHOCTh MEPHOIUYECKON
AKCTPAKIIUH.

12. DkcTpakuuu — Kak METOJ pa3fesieHus W KOHIIEHTPUPOBAHUS. YCIOBHS MPOBEACHUS
SKCTPAKIIMK M THUIBI 3KCTPAarupyeMbIX coeanHeHud. OpraHudecKkue pacTBOPHUTENH, HCIOJIb3yeMbIE B
KayecTBe 3KCTpareHToB. CKOPOCTh AKCTPAKIIUH.

13. Hcnonp3oBanue SKCTpaKuuu i pas3aciiCHusd CMECH KaTHUOHOB. Hpouecc OKCTpaKluu H
OKCTPAKIIMOHHBIC PEarcHThI.

14. Xpomarorpadpus — Kkak MeTod pa3AeneHuss u KoHUeHTpupoBaHusa. Kiaccudukanuu
XpoMaTorpauuecKkux MEeTO0B.

15. Xpomatorpadgus — Kak MeETOJ pa3leleHus U  KOHUEeHTpupoBaHus. (OCHOBHbBIC
xpomatorpaduueckue mapameTpbl (Bpems U 00beM yAepKHBaHUS, KOADOUIUEHTHl 3aMEIJICHUS H
pacnpesenieHus1, CeIEKTUBHOCTh M XpOMaTOrpaguuecKoe pa3perieHue).

16. IInockoctHas xpomatorpadus. TpeGoBaHus, MpeAbABIIEMble K HOCHUTEISM M MOJBHKHOM
¢daze. Rf — ocHOBHast xapakTeprcTUKa COPOLIMOHHBIX CBOWCTB CUCTEMBI M MOJBIKHOCTH KAaTHOHOB.

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

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

1. YPaBHHTB OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIMK MCTOAOM HOJIypGaKLII/Iﬁ. Hpe,[[CTaBI/ITL
JIUIS KaxKI0u MoJryp€akuu ypaBHCHHC HCpHCTa. BriBecTH M BBIYMCIUTH KOHCTAHTY paBHOBCCHUS,
ONpCACIINTL HAIPABJICHUC PCaKIUU. Paccuntath (I)OpMaJ'ILHLIC (peaJ'ILHLIC CTaHI[apTHBIC)
NMOTCHIHAJIBI TPH YCJIOBUH, YTO MOHHAA CHJIa paCTBOPA paBHaA 0,1:



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 DJIEMEHTOM WM  JJEKTPOJUTUYECKOM  SYCHMKOW  SIBIIACTCS
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 coctaB pacTBopa HOCJIE€ YCTaHOBJIEHMSI paBHOBECHS,
eciu ey 0,10M pacTBOpBI pearupyroniux BeIecTB.
[Torenuman siueitku pasen +0,45B. Paccunrars npousBenenue pactsopumoct AgrSeOs.

CBD||Na2SeOs (1:102M), AgzSeOs (nac.) | Ag
Paccuurtate xoHcTanty ycroiumBocTH komiuiekca [CuCit], ecmu DJIC siueiiku paBna +0,09B.
Cit* - aHMOH TUMOHHO KHCIOTHI
Cu | CuCit (0,04M), NasCit (0,10M), H (1-10°M) || CBD

BBIYucIuTh paBHOBECHBIC KOHIICHTpPAIlMM BCEX HOHOB B PAcTBOPE, IMOJYYCHHOM pu
pactBopenuu 0,25 r a-NiS B 10 M1 2,0M HNO:s.

Koaddumument pacnpenenenus 2,6-mmHUTPO(EHOIA MEXKTy BOJIOW M OKTUJIOBBIM CIIUPTOM PaBEH
15. Paccuuraiite cremneHb U3BJICUEHUS 2,6-TUHUTPOEHONA, a TaKKe €ro KOHIICHTPAIUIO,
oCTaBIIyloCcsi B BoJHON (pase mocnie skctpakiuu u3 50 mu 0,0005 M pacTtBopa OKTHIOBBIM
cuptoM o6bemMoM 10 mut. M3BecTHO, 4TO KOADOUIIMEHT pacrpeaesieHUus CATUIUIOBON KHUCIOTHI
MEXIy paBHBIMH oObemamu Boael W xinopodopma npu pH 3,00 paBen 1,3. Paccuuraiite

KOHCTAHTY paclpe/eeHUsl CATUIHIOBOM KUCIOTHI, eci 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 TeX K€ YCIOBUSX MOH LIMHKA OyJIET 3KCTparupoBarbes Ha 96 %.

MO/Y.Jb 3. BBEAEHUE B KOJJUYECTBEHHBII AHAJIN3. OCHOBHBIE 3TAIIbI U

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

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

OcHOBHBIC CTaguu XMMHUYeCcKoro aHanu3a. [loctaHoBKa aHAIUTHYECKOM 3amaun. Tun aHaauza.
Ol"paHI/ILIeHI/IfI, CBA3aHHBIC C XUMHWYCCKNMHU U (I)I/ISI/ILIGCKI/IMI/I CBOMCTBaMH AHAIIN3UPYEMOTO 00BEKTA.
Meraroriee BIMSIHAE KOMIIOHEHTOB 06pa3ua. CnocoOb1 pa3aciICHU. BBI60p CCIICKTHUBHBIX peaKHHﬁ.
ypOBeHL OHpCI[CJ'IHCMOfI KOHLCHTpAINH. Hanuume CpeACTB, MMO3BOJIAOIINUX YIIPOCTUTD BBIIIOJTHCHUE
aHaJIu3a. KpaTKI/Iﬁ 0630p MCETOJ0B KOJIMYCCTBCHHOI'O aHAJIHN3a. BBI60p METO/Ja aHaJIn3a U COCTABJICHUC
CXEM aHajIu3a.

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



W3yunth MaTepual, W3JI0KCHHBIH 10 TUTaHy JeKIUuHU. [I0roTOBUTh KOHKPETHBIC IPUMEPHI KO BCEM
u3y4yaeMbIM Bompocam - [1]- ¢.4-20; [4]- c.5-17.

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

Bompocel, n3ydaemble Ha Jekuun  (KoHTposaupymblie komnerenuun OIIK-1,2,3,4,6)

[IpeacraBuTenbHOCTH IPOOKI; MP0Oa 1 0OBEKT aHAMK3a; Tpobda U MeTo 1 aHan3a. DaKTopPHI,
00yCIIOBIMBAIOIINE Pa3Mep U Coco0 0TOOpa MpeACTaBUTENBHOM MPoObl. OTOOP MPOO TOMOTEHHOTO U
rereporeHHoro cocrara. CriocoObl MOTYYCHUS CpeTHEH TPOOBI TBEPBIX, KHUJIKHX U Ta3000pa3HbIX
BEIIECTB; YCTPONUCTBA M MPUEMBI, UCTIOJIb3yEMbIE IIPU ITOM; IIEpBUUHAsA 00pabOTKa U XpaHEHHE MPOo;
JIO3UPYIOIIHE YCTPOMCTBA.

OcHoBHBIE CTTOCOOBI TTepeBoIa TPOOBI B GOpMY, HEOOXOTUMYIO JJIs TAHHOTO BHJIA aHATN3A:
pacTBOpEHHUE B Pa3IMYHBIX CpeAax; CIIeKaHue, CIUIaBIICHHE, PA3JIOKEHHE TI0]] IEHCTBUEM BBICOKHX
TEMIICPATYP, AaBJICHUS, BBICOKOYACTOTHOT'O pa3psja, KOM6I/IHI/IpOBaHI/Ie Pa3JINYHBIX IIPUEMOB,
O0COOEHHOCTH Pa3JIO’KEHUsI OpraHnyeckux coerHeHnit. CrocoObl yCTpaHEHUs U y4yeTa 3arps3HeHUN U
MOTEePh KOMIIOHEHTOB TP MPOOOTIOATOTOBKE.

W3yunth MaTepual, H3JI0KEHHBIE 10 TUIaHy JeKuu. [IpuBecTn KOHKpETHBIE MPUMEPDI TI0 BCEM
n3y4aeMbIM BompocaMm. HayunTbcs moiap30BaThCs TAONMIIAMU HOPMAJIbHOTO PaCpeleIeHUs.

2 METPOJIOI'MYECKHUE OCHOBBI KOJIMYECTBEHHOTI'O AHAJIM3A

(kouTposmpymblie komnerenuuu OIK-1,2,3,4,6)
Bonpocsl, n3yyaemble Ha JekiuU (KOHTpoJpymbie komnerenuuu OI1K-1,2,3,4,6)

OCHOBHBIE XapaKTEPUCTUKU METO/Ia aHAJIN3a: MPABWJILHOCTh U BOCIPOU3BOIUMOCTbD,
KO3 (GUIIMEHT YyBCTBUTEIBHOCTH, IIPeIe] 0OHApY>KEHUs, HIDKHSAS U BEPXHSS TPAHUIIBI ONIPEACIsIeMbIX
COJICpKAHU.

Knaccugukanus norpemnocreit ananuza. CucreMaTHueCcKue U CilydailHble OTPelHOCTH.
[TorpenrHoCTH OTAENBHBIX CTAAUNH XUMUYECKOro aHayn3a. CrnocoObl OLIEHKH MPaBUIbHOCTH:
UCIOJIb30BaHUE CTAHAAPTHBIX 00pa3LOB, METO[ 100aBOK, METO/] BAPbHUPOBAHUS HABECOK, COIIOCTABIICHUE
¢ Ipyrumu meroaamu. CTaHaapTHbIE 00pa3Iibl, UX U3TOTOBJIEHUE, aTTECTAIMS U UCTIOJIb30BaHHE.
Cratuctuueckas 00paboTKa pe3yabTaToB U3MEPEHHUH. 3aKOH HOPMaJIbHOTO paclpeieIeHUs CIIydaiHbIX
omnook, t- u F-pacnpenenenus. CpenHee, Aucnepcus, cTaHiapTHOE OTKIOHEeHue. [IpoBepka rumnoTesst
HOPMaJIbHOCTH, TUIIOTE3bI OJTHOPOAHOCTH PE3YJIbTAaTOB M3MepeHU. CpaBHEHHNE TUCIIEPCUN U CPEIHUX
JBYX METOJIOB aHanu3a. PerpeccronHslil aHanu3. Vcnosnb30BaHue METO1a HAMMEHBIINX KBAJAPaTOB JUIs
MOCTPOEHMSI I'PAAyHPOBOYHBIX I'PA(UKOB.

Tpe6OBaHI/IH K MeTpOHOFquCKOﬁ OIICHKE B 3aBUCUMOCTHU OT 00bEKTa U OCJIKM aHaJInu3a. CnocoObl
TMOBBIIICHUA BOCIIPOU3BOJUMOCTH U TPABUJIBHOCTU aHAJIU3a. OpFaHI/I3aI_II/I}I 1 MCTOOOJIOTr U
MCTPOJIOTUYCCKOI'O obecneucHus e TeIbHOCTH aHAJIMTUYECKOM CJ'Iy>K6LI.

Bormpochl, u3yuaeMbie camocTosITensHO (34aca).



N3yuuts MaTepua, W3JI0KEHHBIN 110 IUIaHy JICKUUH. [IpuBeCTH KOHKPETHBIE IPUMEPBI 110 BCEM
M3y4aeMbIM BoIlpocaM. PemnTs 3anauu, npeiaraeMsle MpernoaaBaTesieM 110 U3y4aeMou TeMe.

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

= Kak ycTaHOBUTH YMCJIO 3HAYAIIMX [P B pe3yabTaTaxX BbIUMCICHUN MIPU CJIOKEHUU U
BbIYMTAaHUH, YMHOXCHUHU U OCIICHUH, BO3BCACHUHN B CTCIICHb, U3BJICUCHUHN KBAJIPATHOI'O KOPHA U
JorapuMUPOBaHUH.

= Kak ycTaHOBUTH YHCJIO 3HAYAIIMX [UQP B pe3yabTaTaxX BIUMCICHUN MIPU CIOKEHUU U
BBIYMTAaHUH, YMHOXCHHHU U ACITICHUH, BO3BCACHUHN B CTCIICHb, U3BJICYCHUHN KBAIPATHOTO KOPHA U
Jorapu(MUPOBAHUH.

*  Yro Ha3bIBAETCSA BHIOOPOYHON COBOKYITHOCTHIO (CIIydaiiHOM BBIOOPKOIT)?

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

= Kakas BeTu4YrHa Ha3bIBAE€TCS BHIOOPOYHON CpeaHEH ?

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

= Kakue norpenHocT Ha3bIBalOTCsl A0COTIOTHBIMU, OTHOCUTEIbHBIMU, CUCTEMATUYECKUMU,
CIIydailHBIMH, IpOMaxamMu? YKaxuTe NPUIUHBI BOSHUKHOBEHHUS! CHCTEMaTHYECKIX
MOTPEITHOCTEN; CITyYalHBIX MOTPENTHOCTEN; POMAXOB.

=  YeM MOXKET OBITH 00YCIIOBIICHA CHCTEMATHUECKas TOTPEITHOCTh TUTPUMETPHUICCKUX
onpeaeneHuin?

*  Yr0 Ha3BIBACTCH MMpaBUJIbHOCTBIO, BOCIIPOU3BOJUMOCTBIO, TOYHOCTBIO MCTO,Z[a? CBI/I,HCTGJ'IBCTByeT
JIM XOopomiasd BOCIIPOHU3BOAUMOCTD O IIPABHUJIIBHOCTHU ananu3a? I1lo xkakuM nmokazaTessiM CYyIsiT O
BOCIIPOU3BOJUMOCTH, a 110 KaKUM O IIPABUJIBHOCTH aHaian3a?

= Kak PaCCUUTBIBAOT CTAHAAPTHOEC OTKIOHCHUE OTACIIBHOI'O (G,I[I/IHI/I‘IHOFO) Ol'[peI[eJ'ICHI/IH?

= Kakas BeIMYnHA Ha3bIBACTCS nucnepcneﬁ, H KaK €€ paCCYUTBIBAIOT AJIA BbI60pO‘{HOI>'I u
reHepaJn,Hoﬁ COBOKYHHOCTI/I?

= Kakue BeTUYHHEI H606X0,I[I/IMO 3HATb AJIA pacdyeTa JOBCPUTCIIBHOI'O I/IHTCpBaJIa? I[J'IH KaKHX ueneﬁ
PACCUUTBIBACTCA I[OBCpHTCJ'ILHLIfI HHTCPBAJI K YTO OH XapaKTepmyeT?

=  Uro xapakrepusyeT kodpduiueHT CthiofenTa (KodQpPUIHEHT HOPMUPYEMbIX OTKIOHEHUH), U OT
YEro OH 3aBUCHUT?

- Z[J'ISI peHICHUA KaKUX 3a7a4 UCIIOJIB3YIOT MMapaMETPhbl CXOAUMOCTHU U BOCITPOHU3BOANMOCTU
PE3YyJIbTATOB OHpeI[eJIeHI/IH?

= Kak o1ieHHBaroT IrpyOyI0 MOTPELIHOCTh pe3ysbTaToB onpeaenaeHua? Kakum o6pazomM MOKHO
UCKJIIOYUTH IPOMAaXy U3 CEPUN MOJTYyYEHHBIX PE3YIbTATOB?

=  Kakum o6pa30M MOKHO YCTAHOBUTH HAJIMYUC CHCTeMaTHU4YECKOM HOFpeHJHOCTI/I?

= Kakue IMPpUCMbI CTaTUCTUYECKOM 06pa6OTKI/I PE3YIBLTATOB OIPECACIICHUS HA3bIBAOTCA
paH,Z[OMH3aHHCf/'I u pCHHTHBHBaHHCﬁ? C xakoit OCJIBIO BBITIOJIHACTCA paHIIOMI/BaI_II/ISI?



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

Lenb: Ha ocHOBe 3HaHMIA TEOPHH TPABUMETPHUYECKOTO aHATTN3a M BEIPAOOTKH MPAKTHYECKIX
HABBIKOB U YMEHUH 00OOCHOBAHHO BBHIOMPATh U MPAKTHUYECKH MMPUMEHSATH JaHHBIA METOJT IS
KOJIMYECTBEHHOT'O OIIPEJIEIIEHUS BEILIECTBA.

Ymers:

1. IoBOIUTH TUTEJIH A0 MOCTOSIHHON MaccChI.

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

3.IlomyuaTs ocaxaaemMyro Gopmy.

4. Otnenars ocaiok OT MaTOYHOTO pacTBOpa (PUIBTPOBAHUEM.

5. IIpombIBaTh OCaIOK.

6. [TomydaTs rpaBUMETpHUYECKYIO (POPMY ITyTEM NMPOKATUBAHHS 0CAKA 0 TIOCTOSIHHOW MacCHI.

Bonpocsl, n3yyaemble Ha Jiekuuu (KoHTposaupymble komnerenuun OIIK-1,2,3,4,6)

CyImHOCTh TPaBUMETPUICCKOTO aHATN3a, IPEUMYIIECTBA U HEOCTaTKH MeTo1a. [Iporecchl
OCaXJIEHUS U CooCcakIeHusl. PaBHOBecHe B cucteme pacTBOp — ocaiok. Ocaaku u ux cBoiicTtBa. Cxema
oOpa3oBanus ocanka. Kpucrammmueckie u aMoOpQHbIE 0CaIKi. 3aBUCHMOCTh CTPYKTYPBI 0CaJIKa OT €ro
WH/IMBUYAITBHBIX CBOWCTB (PaCTBOPUMOCTH, MOJIIPHOCTH MOJIEKYIT) U YCIIOBUH OCaKICHUS
(KOHIIEHTpAIMH 0CAXIaEMOT0 HOHA M OCAUTEJIsI, COJIEBOTO COCTaBa pacTBopa u pH, remmnepatypsi).
3aBHCUMOCTB (POPMBI OCaZKa OT CKOPOCTH 00pa30BaHMs MIEPBHYHBIX YaCTHUI[ KX pocTa. DakTopHI,
BIIMSIFOIINE Ha PACTBOPUMOCTH OCA/IKOB: TEMIIepaTypa, MOHHAs CHJIa, ICHCTBUE OJJHOUMEHHOTO HOHA,
peaKIuy MpOTOHU3AIMH, KOMITTIEKCOOOPa30BaHusl, OKUCICHHUSI-BOCCTAHOBIICHUS, CTPYKTYPa U pa3Mep
9acTull. Y CJIIOBUS MMOJYYCHHUS KPUCTAUNTMIECKUX 0calkoB. [ oMoreHHoe ocaxxaenune. CTapeHne ocajka
(IpeBpaiieHre MeTacTabuILHON KPUCTALNTNYECKON MO A(UKALIMK B 60JIee YCTOMUHUBYIO (popMy;
XHUMHUYECKOE CTaPCHUE B pe3yJIbTaTe M3MEHEHHUS COCTaBa 0Callka — JCTHIpaTaIlliH-THPATAIHH,
MOJIMKOH ICH AWK ). [[pUdrHBI 3arps3HEHUs 0ca/ika (COBMECTHOE OCAXKICHUE, COOCAKICHHE,
nocrueaymoee ocaxacHue). Knaccudukanus pa3miuHbIX BUIOB COOCAXKICHHS (aICOPOIINS; OKKITFO3HS:
BHYTPEHHSIS ICOPOLIHS, UHKITFO3US; U30MOPGH3M U Ap.). [loJ0KuTENbHOE U OTPULIATEIEHOE 3HAYCHHUE
SIBJICHUS COOCAXIeHUs B aHanu3e. OcoOeHHOCTH 00pa30BaHUs KOJIOUIHO-TUCIIEPCHBIX CUCTEM.
Hcnonp3oBaHuEe KOJUIOMIHBIX CUCTEM B XUMUYECKOM aHaJIH3E.

[Ipsimbie 1 KOCBEHHBIE METO/IbI OTIpeieNieHus. BaxHeline opraHnyeckue 1 HeopraHuueckue
ocanutenu. [lorpemHoctu B rpaBuMeTprueckoM ananuse. O0mas cxema onpezaeneHuil. TpeOboBaHus K
ocakJaeMoi U rpaBuMeTpudeckoit popmam. Mi3meHenus coctaBa ocajika Mpy BbICYIIMBAHUH U
MpoKaMBaHUU. TepMOorpaBUMETpUYECKUI aHATN3.

54. BOIIPOCBl, H3YHYAEMBIE HA JIABOPATOPHBIX 3AHATHAX

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

*  M3yuuTh npaBuiia paboThl B aHAJTUTUYECKOH JIAOOpaTOPUH.
*  J3yuuTh YCTPONCTBO AHATUTHUECKUX BECOB (UyBCTBUTENBHOCT BECOB; PAKTOPBI, BIUSIOIIME HA
TOYHOCTH B3BE€HIMBaHUs). OCBOUTH TEXHUKY B3BELIMBAHUS.



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

1,2,3,4,6)

* Beruucienue coaepikaHus ONpeaesieMoro BenecTBa

= Pacuer KoJM4eCTBA OCAAUTEIS

= Pacyer HaBeCKH U 00BbEMA pacTBOPa, TPEOYIOIMIETOCS I PEAKIIHI

= Pacuer rpaBUMETPUYECKOTO (paKTopa

=  Pacyer PacCTBOPUMOCTH OCAAKOB B BOAC, B IPUCYTCTBUH OJHOMMCHHBIX NOHOB

= BrusiHUe Ha paCTBOPUMOCTH OCAAKOB cosieBoro 3ddekra, pH u kommiekco-oo6pa3oBaHus
* OmnpezeneHne NOTEPH OCAIKA 32 CYET TPOMBIBAHHS

= PacdeTsl pe3ysbTaTOB aHAIH3a

5.5. BOIIPOCHhI H3YUYAEMBIE CAMOCTOATE/IBHO (xoutposupymble
kommnerennuu OIIK-1,2,3,4,6)

W3yunts MaTepual, HM3JI0KEHHBIH 10 TUIaHy JeKiuu. [IpuBecTn KOHKpETHBIE MPUMEPHI IO BCEM
M3y4aeMbIM BompocaM. PemuTs 3aiaun, mpeajgaraeMple mpenoiaBaTesieM Mo u3ydaeMon Teme.
[ToBTOpUTH MaTepuain o TeMe "PaBHOBECHE B CUCTEME PAaCTBOP — 0CAJOK". 3aBUCUMOCTb CTPYKTYPhI
ocaJika OT €ro MHIUBUAYAIbHBIX CBOMCTB (PaCTBOPUMOCTHU, OJISIPHOCTH MOJIEKY) U YCIOBUI
OCaXJeHHs (KOHIEHTPALMU OCAXKIAEMOT0 HOHA U OCaUTeNsl, COJIEBOTO cocTaBa pacTBopa u pH,
TEeMIIepaTyphl).

CamocTrosiTeqbHO u3ydaroTcsa Temel: " TepmorpaBumerpudeckuii ananus", " ['paBuMerpudeckoe
onpeesieHue KalblHs U MarHus IIpy coBMecTHOM npucyTcTBud ", "['paBuMeTprueckoe omnpeseneHue
Maraus'". Pazo6paTh npuMepsl UCHIOJIB30BAaHUS BOSHUKAIOIINX PEareHTOB ISl OIPEIesICHUs Pa3IMuHbIX
00BEKTOB.

BOIIPOCHI IJIsI CAMOITPOBEPKMU. (koutposimpymbie komnerennuu OI1K-1,2,3,4,6)

= Kakue ocaguTenyu NPUMEHSIOTCS B METOJI€ TPaBUMETPUUYECKOTO aHaIu3a? YKa)kKUTe OCHOBHBIE
HEOPraHM4YEeCKUEe U OpraHuyeckue ocagurenu. [loyemy B kayecTBe ocaguTesneil UCIIONIb3YIOTCS
neryuue coenHeHus? Kakoe KOJM4ecTBO ocaauTens TpedyeTcs 11 OcaKaeHus?

= B deMm 3aKIII04ar0TCs OCHOBHBIE IIPEUMYIIECTBA OPraHUUECKUX OCAIUTEIIECH IIepes]
HEOPraHMYECKUMH OCATUTENSIMU?

=  Kakumu KauecTBaMu JOJDKHBI 00JIaZaTh OCAAKH, IPUMEHSIEMbIE B IPAaBUMETPUUECKOM aHanu3e?

* Yo o3Hayaer ocaxaaemas popma? [lepeuriciure oCHOBHBIE TPeOOBaHUS, IPEIbSBIIIEMbIE K
ocaxiaeMoii popme. B Bujie Kakoro coeMHEHNs BbIroiHee ocaxaath Ba’*: BaCOs, BaC:0s,
BaSO4, BaCrO4 n nouyemy?

* Yo Takoe rpaBuMerpuyeckas popma. Kakum TpeGoBaHUSAM OHA JIOJDKHA YAOBIETBOPSTH?
VYKaxuTe JTO0CTOMHCTBA M HEJOCTATKH CIEAYIOMNX TpaBUMeTpudeckux ¢popm: Fe203, BaSOy,
CaC204, CaO, Mg2P>07, NiO. YTo Takoe rpaBUMETpUIECKHI GakTop?



»  Kpucrasummyeckre u aMopQHbIe 0CaJIK1, YCIOBUS X oOpa3zoBanus. OOBsICHUTE, KaK BIUSET HA
BEIMYUHY KPUCTAJUIOB TEMIIEpaTypa, pa30aBieHne pacTBOPOB, CKOPOCTh MPUIIMBAHUS PEAKTUBA U
nepeMennBanye. UTo Takoe OTHOCUTENBHOE MEPECHILIEHUE PACTBOPOB?

*  UYem 00BACHSICTCS YCTOWIMBOCTH KOJUIOUTHBIX cucTeM? UTO Takoe menTu3amus, KoaryJssims,
ceuMeHTanus?

= [louemy ocaxaeHue aMOp(HBIX 0CAIKOB BBIFOIHO MPOBOJUTH U3 KOHLIEHTPUPOBAHHBIX
pactBopoB? UTo nocTuraercs nociaeayrouM NpudaBieHueM ropsiaeil Boibl?

= Yro Takoe co3peBaHUE U cTapeHue ocaakos? Kakue npoieccbl IpOUCXOAAT IPU CO3PEBAHUU U
CTapeHUU 0CaJKOB?

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

*  Yro TaKoe coOCaxeHUe, MOCIEaYIOLIee OCaXKACHUE, n30MOpPhu3mM?

= B dgem 3akiouaercs CymHOCTh ajcopOuun u okkimo3nn? Kakue ocaaku -
KPYIMHOKPUCTAIIIMYECKHE, MEIKOKPUCTAININYECKHE UM aMOP(HBIE - JTydllIe aICOPOUPYIOT
pacTtBopeHHbIe BenlecTBa? Kak oUMCTUTh 0Calok OT aIcCOPOMPOBAHHBIX UM OKKITFOAUPOBAHHBIX
npumecei?

= [loueMy noxydyaeMmble B TpPaBUMETPUUECKOM aHAJIU3€ OCAIKU TPOMBIBAIOT OOBIYHO HE YHCTOM
BOJIOH, a pa30aBJIEHHBIMU PACTBOPAMH, COJACPKAITUMHU KUCIOTHI MU COJIM aMMOHUs?

=  Kak paccunrars NOTEpU MPU NPOMBIBAHUN OCATKOB?

=  KakoBbI IpeMMyIIECTBA POMBIBAaHUS OCAAKOB AekaHTanuen? [louemy npu npoMbIBaHUH
HE0OX0IMMO J1aTh MPEeAbIAYIIEeH MOPLHUH KUAKOCTH CTEYb A0 KOHIIA U TOJIBKO MOCJe 3TOTO
HAJIUBATh CJIEIYIOUIYIO MOPIHIO?

=  CpaBHUTE TOYHOCTH OTNpPEAETICHUS HUKEIIS BHICYITMBAHUEM U IMPOKAIIMBAHUEM OCAJIKa
JUMETHIITIIMOKCUMATA HUKEJIS.

4 DJEKTPOITPABUMETPHUYECKHIA METOJ] AHAJIM3A  (KOHTPOJMpYMbIe
komnerennun OIIK-1,2,3,4,6)

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

OO6mrast XxapaKTepUCTHKA AIEKTPOTPABUMETPUUECKIX METOJIOB. Pa3nieneHue u BoIieIcHUE
METAJUIOB MPU KOHTPOJIUPYEMOM HAMPSIKEHUHU, IPU KOHTPOJIUPYEMOM MoTeHIMane. KoHieHTpanuoHHas
Y KMHeTH4ecKas noJisspuzanus. [lepenanpskenue Bogopoaa. Bo3aMoXHOCTH U OTpaHUYECHUS
ANEKTPOTrPaBUMETPUUCCKUX METOI0B. McTouHMKM omnO0K. [IpuMepsl aeKTporpaBUMETPHIECKUX
OTpEICIICHU.

CpaBHI/ITCHLHaﬂ XapaKTECpUCTUKa YyYBCTBUTCIIbHOCTHU U I/I36I/IpaTCJ'IBHOCTI/I, obOnacreit IIPUMCHCHHA
QJICKTPOXUMHUYCCKHUX MCTOJI0B.

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

DnexTporpaBuMmerpudeckoe onpeaencHue meau(Il).

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

Pacuer HanpsikeHus: pa3ioKeHus

3akon Papanes.

Pacuer napameTpoB a5t IpOBEAECHUS IEKTPOTPABUMETPUUECKHUX OTIPEIeICHUMN
Ornpenenenre MaccoBOM JOJIM BELIECTBA



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

N3yunTe MaTepuan, H3JI0KEHHBIN N0 IJIaHy JeKIHUH. [IpuBecTr KOHKPETHBIE IPUMEPHI 110 BCEM
n3y4aeMbIM BollpocaM. PemunTs 3aiauu, npeuiaraeMsie MPenoaaBaTesIeM 110 U3y4aeMou TeMe

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

= JlaiiTe onpeneneHue CIENYIONUX MOHITHI: a) 00paTHast 20c; 0) MOJIAPU3ALINS; B)
MepeHaINpsKEHNE Ha AIIEKTPO/IE.

*  UYt0 Takoe KOHIICHTpAIMOHHAS TOJISIpU3AIUs U KaK €€ MOXKHO YMEHBIIIUTH?

= Kako# 31eKTpo/1 Ha3bIBAIOT a) KaTo10M; 0) anojgoM? Kakue 31eKTpoOXuMHUUECKHE pPeaKInu
MPOTEKAIOT Ha ATUX DJIEKTpoaax?

=  Kakue (pakTopsl BIUSIOT HAa KAUECTBO KaTOAHBIX OCAIKOB?

®= Yo Takoe "nepeHanpspkeHne" TPUMEHUTENBHO K BBIIETIEHUIO BOJIOPOA, KUCIOPO1a, METAJUIOB?

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

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

=  Kak MOXHO T€OPETUYECKH BBIYUCIUTD HAMPSHKEHUE PA3JIOAKEHUS JAHHOW COJU?

=  Bomnpockl K KOJJIOKBUYMY:

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

=  Ot0op ¥ MOATOTOBKA MPOOBI K aHAITH3Y.

=  CymHoCTh rpaBUMETPUYECKOro aHanu3a. Cxema ananm3a. Bo3amoxkHoctu metoaa. IcTouHnKH
OLINOOK.

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

=  PacTBOpPUMOCTH OCaIKOB B 3aBUCUMOCTHU OT CTPYKTYPBI U Pa3MEPOB YACTHIL.

=  CrapeHue 0CaJKOB, BUJIbI CTAPEHHUS.

=  CoBMecCTHOE OCaXKJECHUE, COOCAXKACHNE, MOCICOCAKICHUE, UX IPUYNHA U YCTPaHEHUE.

=  MeTo rOMOTreHHOTO OCaXk/IeHusl. Bo3HHMKaOII1e peareHThl B rpaBUMETPUUYECKOM aHAIM3E.

= Heopranuueckue u oprannyeckue ocaautenu. [IpeumyiiecTBa opraHnyecKux ocaauTeneit nepes
HEOPraHMYECKUMH.

=  OkII03Us Kak MpUIUHA coocaxaeHus. [IyTu yMeHbIIeHUS OKKITFO3UH.

= Ancopbums. YpaBaenue aacopounu. [IpaBuio Ilanera — @asnca - ["ana.

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

=  CymHOCTh METOJa FPABUMETPUUECKOT0 MeKTpoaHann3a. Cxema MeToa. Y CIOBUS AJIEKTPOIIN3A.

= Jlonsgpuzauus u nepeHanpsbxeHue. Ilepenanpspkenne Bo1opoa.

= ['paBuMeTpHueckoe omnpenaeieHue cyabdaron. McTouHUKHN OMHOOK.

= ['paBUMeTpHUECKOE OMpeneneHue xene3a. ICTOUHNKY omnboK.

= ['paBUMeTpHUECKOE OMpeIeieHne HUKemnsl. ICTOUHUKHN OITHOOK.

= ['paBUMeTpHUECKOE OMpe/eIeHUEe KalbIus U MarHus. ['paBumeTpudeckue Gopmbl (H3ydaeTcs
CaMOCTOSITENIBHO).

=  Bechol u B3BemmuBaHue. VICTOUHUKH OMINOOK.

MOAYJIb 4. BOJIbTAMIIEPOMETPUSA (IIOJIAPOT'PAD®US)



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

Heab: Ha ocHOBE 3HAHMIA TEOPUU, TPAKTUKU U BO3MOKHOCTEH MOJIIPOrpaGuuecKoro MeToja aHaan3a
OBJIZIETh TEXHUKOW pabOTHI Ha moJisiporpade, yMeTh NPUMEHSTH MOJTyYeHHBIE TaHHBIE IS
I/I[[GHTI/I(i)I/IKaHI/II/I HCOPTaHNYCCKUX U OPraHNYCCKUX COGHHHCHHﬁ; BBITIOJTHATH KOJIMYSCTBEHHBIN aHaIN3
CMECH KaTHOHOB B pacTBOPE.

YMeTh: OBIQJIETh TEXHUKOU 0€30MMacCHOCTH MU paboTe ¢ pTyThio. [logo0paTh ycioBus st

MOJIIPOT PAHUECKOTO OTIPE/ICICHUSI KAYeCTBEHHOTO COCTaBa CMECH TSDKEJIBIX MeTayuioB. [IpoBecTu
KOJIMYECTBEHHOE OIPE/ICIIEHIE TSHKEJIOT0 METaJlIa B AIIEKTPOJIUTE METOJOM HOJISIPOrpad mueCcKOro
aHaIM3a.

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

=  Knaccudukanus BoJIbTaMIIEPOMETPUUECKHUX METOJIOB.

=  HMuauxaTopHBbIe JIEKTPoAbl MeToAa. [IpenmyiiiecTBa u HEIOCTaTKU PTYTHOTO 3JIEKTPO/IaA.

=  [IpuMeHeHME TBEPABIX EKTPOAOB. [losrydeHre n XapakTepucTuKa BOJIbTAMIIEPHONW KPUBOM.

=  KoHJeHcaTopHbI, MUTPallMOHHBIH, MU dy3noHHbIN TOKH. [IpenenbHbil AMPPY3MOHHBIN TOK.

= [lonsporpadus. Ypasuenue UnpkoBuya. YpaBHeHue nossporpaduueckoit BoaHbl MnbkoBuua —
I'eitpoBckoro.

=  [lorenuunan nonyBoJiHbl. PAKTOPHI, BIUSAIONIME HA BEJIMYMHY OTEHIMAA ITOJIYBOJIHBI.

= CoBpeMeHHbIE BUbl BOJIBTAMIIEPOMETPUHU: MIPsIMasi 1 UHBEPCUOHHAsSA, IEPEMEHHOTOKOBAS.

= [IpeumymiecTBa v OrpaHHYEHUS IO CPABHEHMIO C KITACCHUECKOMN MOJsiporpaduei.

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

CHaTHe U pacm(ppoBKa MOJISPOrpaMMbl UHAWBHIYaIbHOTO IEMOJIIPU3aTOpa — MOHA METala.
CHsartue nonsiporpaduueckoro cnekrpa. OnpeaesneHne KOHIEHTPAH BEIIECTB METOI0OM
IpagyupoBOYHOTO rpaduka U METOI0M J100aBOK € UCIOJB30BaHUEM KJIAaCCUYECKO mossiporpaduu.

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

VYpaBuenue MnbkoBuya. Pacuer D, n, Kian , C.
Br16op ycnoBuii 1yist mosssporpaguueckoro omnpeaeaeHus: CMecH KaTHOHOB
Omnpenenenre 00OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHHUS U YMCIIA AJICKTPOHOB

Pacuetni PE3YJIbTATOB aHAJIM3a I10 T'PaAyUPOBOYHOMY l"pa(l)I/IKy, MCTOJOM I[O6aBOK U MCTOAOM CpAaBHCHU

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

OcHOBHBIE IPUHIMITBI METOIa MoJIIporpaduueckoro aHanuza. Cxema ananusa. Ionsporpaduyecknit
¢doH. XapakTepucTuka BosbTamrnepHoi KpuBoi. [ToHATHS 00 OCTaTOUHOM, EMKOCTHOM, (papaieeBCKOM,
MUTPAIMOHHOM, UG HY3MOHHOM H MPEIeIbHOM TOKAX.

VYpasuenne nuddy3noHHoro Toka (ypaBuenue Mnpkosuua). KomudecTBeHHBIHN mosiporpaduiecKuii
aHaJIN3.



Bnusiaue pa3nuyHbIX (GaKTOpPOB Ha BETMYMHY NMPEACITHLHOTO TOKA: Cpea, MOTEHINAN, IEPUO/1 KarlaHHus
PTYTH, KOHLICHTPALMs, TEMIIEpATypa.

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

Maxkcumywmsl [ u 11 poga B nomsiporpaduu. [IpuanHbl BOSHUKHOBEHUS U YCTPAHEHUS MAaKCUMYMOB.

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

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

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

Tutpumerpuueckue metoapl aHanuza. Kinaccuduxanus meronos. TpeboBanus, mpebsaBisieMble K
peaxkusM B THTPUMETPUUECKOM aHalln3e. BUIbl THTpUMETpUUECKUX OIpeIeIeHUI: psiMoe, 00paTHoeE,
KOCBEHHOE TUTpoBaHue. CriocoObl BbIpaXE€HUS! KOHIIEHTPAIMi pacTBOPOB B TUTPUMETPUU. DKBHUBAJICHT.
MounsipHas Macca skBUBasieHTa. [lepBuuHble cTaHIapThl, TpeOboBaHus K HUM. Dukcanansl. Bropuunsie
craHaaptThbl. Busbl KpuBbIX TUTpoBaHUA. CKadoOK TUTpOBaHUA. ToUKa S3KBUBAJICHTHOCTH U KOHEYHAs
TOYKA TUTPOBAHUSL.

Pa3zo0path Bce TeopeTHueckre BOMPOCHI IO MPOrpaMMe U U3JI0KEHHbIE Ha JEKIUH.
[ToaroToBUTH IPUMEpPHI MPSAMOTO, KOCBEHHOTO U 00paTHOTO TUTpoBaHUs. [IoBTOPUTE cIocOObI
BBIPA)KEHUS KOHIIEHTpaIuii pacTBopoB. [loka3aTh Ha KOHKPETHOM MpUMepe MPUHIIUIT
TUTPUMETPUYECKOTO METO/1a aHAJIK3A.

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

=  Kakue TUIbl peakuuii UCIOJIB3YIOTCS B THTPUMETPHUECKOM METOJIe aHaIn3a?

»  Kakum TpeOoBaHUAM JOJKHBI YAOBIETBOPSITH XUMUYECKUE PEAKIMH, UCTIOJIb3YEMbIe [UIs
TUTPUMETPUUECKUX ONPEICTCHUI?

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

= Kakue criocoObl BbIpaKEeHHsI KOHIIEHTpALUil BaM U3BeCTHbI? UTO Takoe SKBUBAJIEHT, (PAKTOP
SKBUBAJIEHTHOCTH, MOJIIpHAsl Macca SKBUBAJIEHTA, TUTP, TUTP IO OINPEeIieMOMY BELIECTBY?

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

=  Kakue cranzapTHbIe pacTBOPbI HA3bIBAIOT IEPBUYHBIMU U KaKU€ BTOPUUHBIMU?

= Kakum TpeO0oBaHUAM JOJKHBI OTBEYATh BEIIECTBA, YTOOBI U3 HUX MOKHO ObLIO PUTOTOBUTH
IIEPBUYHBIN CTaHJAPTHBIN pacTBOp?

= 8.UT0 Takoe KpuBbIE TUTPOBAHMS U I YETO OHU CTPOSTCS? UTO Takoe CKavyOK TUTPOBAHMS?

= 9. JlaiiTe onpeneneHne MOHITUIM TOYKA SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKA TUTPOBAHUS.

= 10.Yro Takoe pukcanansl? {5 yero ucnosb3yrorcs GpukcaHaibl?

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



Ieas: Ha ocHOBe 3HaHUI TEOPUHU METO]a KUCIOTHO-OCHOBHOTO TUTPOBAHHs yMETh 000CHOBAHHO
WCIIOJIb30BATh METO/I IJIsl ONPEICTICHUSI KUCIOT, OCHOBAHUM, COJIEH; MPUOOPECTH HABBIKU MPAKTUUECKOU
paGOTbI 110 TI/ITpI/IMeTpI/I‘IeCKOMy aHaJm3y, Hay‘-II/ITBCH BBIITIOJIHATH BBIYUCIICHHUA 110 pe3y.HBTaTaM
TI/ITpOBaHI/ISI, paCC‘II/ITbIBaTB nu CTpOI/ITB KpI/IBBIe KHUCJIIOTHO-OCHOBHOI'O TI/ITpOBaHI/DI 148 pemaTb 3a1a4u.

YMmeThb:

*  JIpuUroTOBUTH PACTBOP XJIOPOBOJOPOIHOM KHCIOTHI IIyTeM pa30aBiIeHUs KOHIICHTPUPOBAHHOTO
pacTBopa.

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

*  CraHmapTHU30BaTh PACTBOP XJIOPOBOJIOPOIHON KHUCIOTHI 10 HATPHIO TETPAdOpaTy C
HCI0JIb30BAHMEM JBYX MHJIMKATOPOB: METHJIOBOTO OPAHKEBOT0 U (PeHOI(PTaTICHHA.

=  TuTpoBaTh aHATM3UPYEMBIN PACTBOP LIETOYH CTAaHAAPTHBIM PACTBOPOM XJIOPOBOIOPOJHON
KHCJIOTBI U paCCUUTBIBATE COACPKAHUEC LICJIOYHU I10 pE3yJIbTaTaM TUTPOBAHHA.

=  TuTpoBaTh pacTBOP, COJEPKAIINI CMECH IIEJI0UN U KapOOHATa, CTAHIaPTHBIM PacTBOPOM
XJIOPOBOJOPOJHON KHUCIIOTHI, PACCUUTHIBATH COJAEPKAHUE OTIPEIENIIEMbIX BELIECTB 110
pe3ynbTartaM TUTPOBAHUS.

=  OmnpenensaTh CoAepXKaHNUE COJSTHOW U OOPHOM KUCIIOT, HAXOAAIIUXCSI B CMECH, TIPH TUTPOBAHUU
CTaHJIaPTHBIM PACTBOPOM ILEJIOYH.

= OnpenensiTb BpEMEHHYIO JKECTKOCTh BOJIBI.

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

[TocTpoenne KpUBBIX TUTPOBAHUS. BiusiHue BETUYMHBI KOHCTAHT KUCJIOTHOCTH MJIM OCHOBHOCTH,
KOHIICHTPAIIUH KUCJIOT WM OCHOBAHUM, TEMITEpaTypPhl Ha XapakTep KPUBBIX TUTPOBaHUs. KuciIoTHO-
OCHOBHBIC HHIUKATOPHI. [IOrpentHOCTH TUTPOBAHUS TIPU OTIPEICIICHHUN CHJIBHBIX U CJIA0BIX KUCIIOT U
OCHOBaHMI, MHOTOOCHOBHBIX KMCIIOT 1 OCHOBAHUI.

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

HepBI/ILIHBIe CTaHAAapPTHI IJId YCTAaHOBJICHUA KOHICHTPAILMKU PAaCTBOPOB KHUCJIOT U OCHOBaHMH.
HpI/IrOTOBHeHI/Ie " CTaHAapTHU3auus paCTBOPOB COJITHOM KUCJIOTBI ¥ T'MAPOKCHUIa HATPHL. THTpOBaHPIe
COJITHOM KHCJIOTBI, THAPOKCHUAA HATPUA, CMCCU COJITHOU U 60pHOI>i KHCJIOT. AHAJIN3 CMECH Kap60HaTa n
TUAPOKCHU A HATPUS. OHpe,I[CJ'ICHI/Ie KECTKOCTHU BOABI.

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

I/I3y‘{I/ITB BCC TCOPCTUUCCKUC BOIIPOCHI, U3JIOKCHHBIC HaA JICKIUH (HO nporpaMMe).

HayLII/ITBCH CTPOUTH KPUBBIC TUTPOBAHUA U BLI6I/IpaTI> HHAUKATOP IJIA CICAYIOMIUX CIIYyUacCB:
TUTPOBAHUC CHJIBHOM KHCJIOTHI CHIbHBIM OCHOBAHHEM (I/I HaO60p0T), TUTPOBAHUC c1a00# KUCITOTHI
CHJIbHBIM OCHOBAHUEM, TUTPOBAHUC ¢1a00r0 OCHOBAHUS CHUJIBHOM KHCHOTOﬁ, TUTPOBAHUC CMECHU
Kap60HaTa U TUAPOKCHU A HAaTpUs CHJILHOM KUCIIOTOM. P21306paTb MMPOBCACHUEC aHalin3da CMCCU Kap60HaTa
n FI/I,[[pOKap6OHaTa HaTpus, TUTPOBAHHUA CMCCHU CHJIBHOH U ¢1a00# KUCIIOTHI CHILHBIM OCHOBAHHUEM.

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

*  (CnocoObl BbIpaXeHUs! KOHLIEHTPAIMH PAaCTBOPOB
=  BeruncineHue MOJSIPHBIX Macc 3KBUBAJICHTOB



Pacuer konuyecTBa BelecTsa

Beluncienus pu NpUroTOBJICHUH CTAaHJAPTHBIX PACTBOPOB, ONPEACIICHUE KOHIICHTPALUN
Pacuets! pe3ynbraToB aHanmza. [Ipsmoe 1 0OpaTHOE U 3aMECTUTEIBHOE THTPOBAaHHE
Beruucnenue pH pactsopos

[TocTpoeHne KpUBBIX TUTPOBAHHUS, BHIOOP HHAMKATOPA

Beruncnenue MHAMKAaTOPHBIX MOIPEIIHOCTEN

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

HazoBute nepBuuHbIe 1 BTOPUYHBIE CTAHIAPTHHIE PACTBOPBI, IPUMEHSIEMbIE B METOJIE KUCIOTHO-
OCHOBHOTO TUTpoBaHMs. YTo Takoe (pukcaHaibl?

[Touemy pacTBOp II€JI0YM HE JTOJDKEH COJepkKaTh KapOOHAT-UOHBI?

Kak BnusitoT Ha X011 KpUBOW TUTPOBAHUS: @) BEIMYMHA KOHCTAHTHI IUCCOLMALINA TUTPYEMOI
KHUCJIOTHl MJIM OCHOBaHMsI; 0) MX HaualbHas KOHLEHTpPALUS;

B) TeMIiepaTypa TUTPOBaHHUS?

BriBenute Gpopmynbl s BeranciaeHus pH Ha pa3HbIX 3Tanax THTPOBAHMS B PacTBOPAX: a)
cmalbbIX KUCJIOT U OCHOBaHMI; 0) OyepHbIX cMeceil; B) THIPOJIM3YIOMIUXCS COJICH.

MOo3KHO JT1 IPSIMBIM METOJIOM TUTPOBATh YKCYCHYIO KHCIIOTY, OOPHYIO KHCIIOTY, YIOJbHYIO
KHCJIOTY 110 BTOPOW CTYIIEHH, COJIM aMMOHUS?

[Ipu xkakux yclIOBHSIX BO3MOKHO TUTPOBAHUE CMECH KUCIIOT? MOKHO JI OTTUTPOBATH IO
CTYIICHSIM CEPHYIO KHCIIOTY?

B uem cymHocTs HOHHO-XpOoMOGhopHOI Teopun nHANKatopos? Kak Biusier remMneparypa u
KOHLIEHTPALUs NHANKATOpa Ha HHTEPBAJI IIEPEX0/ia €ro OKpacku?

Kak paccuuThIBaroT HHAMKATOPHBIE OLIMOKN B KUCIIOTHO-OCHOBHOM TUTpoBaHUU? Kakue THIbI
MH/MKATOPHBIX OIINOOK BaM U3BECTHBI?

YTo TaKo€ XOJOCTOH OIBIT U CBUAETENb, KAK OHH IIOMOTAIOT MOBBIIIEHUIO TOYHOCTH
onpeaeneHuin?

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

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

1.

2.

Onumure npurotosnenue 500 ey’ 0,2 M pactsopa HCI u3 30%-noro (n1.1,153) pactBopa
COJISTHOM KUCNOThL. PaccuunTaiite TMTp 1 TUTP 10 NaOH 10J1y4eHHOIO pacTBOpa.

PaccuuTaiite MOJISIpHYIO KOHIIEHTPALIUIO U TUTP PACTBOPA CEPHOI KMCIIOTHI, €CIIM Ha TUTPOBAHUE
0,3333 2 6ypsl (Na2B+0710H,0) 3atpaueno 15,45 cu’storo pactsopa.

K pactBopy azotHoii kucinotsl Mmaccoit 1,1005 2 no6aBunu 25,00 em’0,5026 M NaOH.
OcraBmmiics nocine peakuuu u3oeitok NaOH otturposamu 10,50 cv’0,1075 M HCI. Beraucnure
MaccoByto 10110 HNO3 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 oo 10,90 e’
0,1004 H. pactBOpa H2S04, a Ha TATPOBAHUE TOT'O K€ PACTBOPA C METUIIOBBIM OPaHKEBBIM
M3pacxo10BaHo 22,62 cm Kuca0ThL. BeraucanTs MaccoByro 100 (B %) Na2COs u NaHCO3 B
oOpasiie.

Berunciure pH pacTBopa, MOMy4eHHOTO TIPH THTPOBAHHU B MOMEHT, Korja k 20 cv’0,2 M
pactBopa HCI no6asinen 0,2 M pactBop NaOH B xonudectse 17 e’

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



7. Tloctpoiite kpuByto TUTpoBanus 25 e’ 0,2000 M pactsopa HNO: 0,2000 M pacTBopoM
TUApPOKCHUA HATPU. Kakue u3 O6BI‘-IHO MPUMCHACMBIX HHAUKATOPOB MOKHO UCIIOJIB30BAaTh B
naHHOM citydae? OTBET NOATBEPIUTE pPacueTaMH.

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

=  OOuue NpUHLHKIIBI TUTPUMETPUYECKOro aHanu3a. Tepmunonorus. TpeboBanus,
MIpEeIbSABISEMBIE K pEAKLIUsAM, UCIIOIb3YEMbIM B THTPUMETPUUYECKOM aHAIHU3E.

=  CrangapTHbl€ pacTBOPbI TUTPUMETPUUECKOT0 aHau3a. TpeboBaHMsI K IEPBUYHBIM CTaHAApTaM.
CriocoObl BbIpaykeHUSI KOHIIEHTpAMU. TUTpP U TUTP MO ONpeAeIsieMOMY BEIIECTBY.

= JIporonnas teopus bpéucrena-Jloypu.

»  HWuauxaTtopsl B TATpUMETpUH. TpeboBanus k nHankaropaMm. CoBpeMeHHas TeOpusl KUCIOTHO-
OCHOBHBIX UHAMKATOpOB. HTEpBan nepexoa OKpacKu UHAUKATOPOB.

=  Kpusble TUTpOBaHUS, UX 0011as XapakTeprucTuka. CKauoK TUTPOBAHUS Kak QyHKIUSA
KOHLIEHTPALIMU PEarupyromnX BEIIeCTB U TOUHOCTH aHAIM3a.

= [locTpoeHue u aHAJIU3 KPUBBIX TUTPOBAHUS: a) CHJIBHBIX KUCJIOT LIeJI04aMH, O) ClIaObIX KUCIOT
eI04aMi, B) CJIa0bIX OCHOBAHUHN KHCIOTaMHU.

*  BiusHue pa3nnyHbIX (aKTOPOB HAa CKAaYOK TUTPOBaHMs. BrIOOp MHIMKATOPOB.

= [lorpemHoCcTH ¥ OTpaHUYEHUsI TUTPUMETPUUECKOIO aHaJIM3a.

*  HMuaukaTOpHBIE MOTPEIIHOCTH METOJIOB KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

IIPUMEYAHUE: B KOJJIOKBHYM BXOJIMT 3aIlIUTA 8cex TAOOPATOPHBIX padOT MO JaHHOMY pa3aeny 1
pellIeHre pacyeTHBIX 3a/1a4.

5.2. METO/Jl OKUCJIMTEJIbHO-BOCCTAHOBUTEJIbHOI'O TUTPOBAHMSI.
(kouTposmpymblie komnerennuu OI1K-1,2,3,4,6)

Iean: Ha ocHOBE 3HaHUIA TEOPHUH MPOIIECCOB OKUCIICHUSI — BOCCTAHOBJICHUS U HABBIKOB Pa0OTHI IO
TUTPUMETPHUUYECKUM METOJIaM aHaIN3a yMeTh 000CHOBAHHO BHIOMPAThH M MCIOJb30BaTh METO,T
OKHCITUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS JIJIsl OTIPEACIICHUS OKHCIMTEICH U BOCCTAHOBHUTEIICH.
YMmeTh:

1.IIpuroToBUTH pacTBOp MEpMAHTaHATa KaJIWs C 33JJAHHON KOHIIEHTpAIMel IyTeM pa30aBiIcHuUs
KOHIICHTPHPOBAHHOTO PacTBOPA.

2. [IpuroToBUTH CTAaHIAPTHBIN PACTBOPHI HATPHUS OKcajlaTa U Kallus JUXPOMATa 10 HaBECKE C TOUYHO
M3BECTHOW MAacCOM U pacCUMTATh UX MOJIIPHYIO KOHIICHTPAIIMIO SKBUBAJICHTA M TUTP MPUTOTOBJICHHBIX
pacTBOpPOB.

3. CraHgapTr30BaTh PacTBOP MepMaHraHaTa Kajius Mo pacTBOPY HATPHs OKcajaTa.

4. CtanapTU30BaTh pacTBOP HATPUS THOCYIb(aTa Mo pacTBOPY KalHs IuXpomara.

5. CranzmapTu30BaTh pacTBOP MO MO PacTBOPY HATpUs THOCYIb(daTa.

6. OmnpenensaTh MaccoBYIO ot kene3a (II) B pacTBope myreM TUTPOBAaHUS €rO CTAaHIAPTHBIM PacTBOPOM
KaJusl IepMaHraHara.

7.0npenensaTh MaccoByro o0 kenesa (II) B oOpasiie ctanu myreM TUTPOBAHUS €r0 CTaHJAPTHBIMU
pacTBOopaMu Kalus IepMaHraHaTa v Kanus guxpomata. [[poBoIuTh cTaTuCcTHYEeCKyt0 00paboTKy
pe3ynbTaToB aHanu3a u MeTo ] dulepa A CpaBHEHUS METOIUK.

[TpuMeHSITh METO1 KOCBEHHOTO HOJUMETPUIECKOTO TUTPOBAHUS JJIsl OTIPEACTICHUS OKHCIUTENEH - MacChl
meu (II).

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

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



O030p METOJ0B OKUCIUTEIFHO-BOCCTAHOBUTEIILHOTO TUTPOBaHus. [locTpoeHne KpUBBIX
TUTpoBaHus. DaKTOPBI, BIAMUSIONINE HA XapaKTEp KPUBBIX TUTPOBAHUS: KOHLIEHTpALUs - HOHOB BOJIOPO/Ia,
KOMIUIEKcooOpa3oBanue, HoHHasA cuiia. CriocoObl orpeiesieHUs] KOHEYHOM TOUYKU TUTPOBAHMS,
UHAUKATOpHL. [lorpemHocTy TUTpOBAHHUSL.

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

= [IpuroroBsieHNE NEPBUYHBIX U BTOPUYHBIX CTAHAAPTOB.

= [lepmanranatometpus. [I[purotoBieHre NEPBUYHBIX K BTOPUYHBIX CTAHIAPTOB.

= Omnpenenenue xemne3a(ll).

= buxpomaromerpus. [I[purotoBieHue NepBUYHBIX U BTOPUYHBIX CTaHAapTOB. OnpeneneHne
weneza(Il).

= [lepmaHTaHaTOMETPUUYECKOE U OMXPOMATOMETPUUECKOE OTIPEICTICHHUE JKelie3a B CTaISIX.

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

= Hopomerpus u nogumetpusi. CuctemMa HO1-UOAUT KaK OKUCITUTENh WJIM BOCCTAHOBUTEIT.
HNonomerpuueckoe onpenenenue meau(Il).

= Hopomerpuueckoe OmnpeneneHne KIUCIOpoia B BOJE.

= Pemrenue THNOBBIX 3a1a4

= BpI4nCIIeHHE MOJISIPHBIX MAcC YKBHBAJICHTOB

= PacyeT KOMYECTBa BEIIECTBA

= BpI4KCIIeHNs IPYU IPUTOTOBJIEHUN CTaHAAPTHBIX PACTBOPOB, ONPEAEIEHNE KOHIIEHTPALUN

= PacueTsl pe3yabTaToB aHanu3a. [Ipsmoe u 0OpaTHOE U 3aMECTUTENBFHOE THUTPOBAHHE

® BpIynciieHNe NOTEHINAIOB OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX I1ap

= JlocTpoeHue KpUBBIX TUTPOBAHUSI, BEIOOP HHIMKATOPA

= BplunciieHne MHAUKATOPHBIX MOTPEIMTHOCTEN

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

» [IepmanranaToMmerpudeckoe omnpeaeiacaue Mmapranma(ll), okcanaToB, mepokcHIa BOJI0POaa,
HUTPHUTOB.

=  Honmomerpus u nogumerpusi. Onpeaenenue xenesa (I11), ramoreHn1-nuoHOB, MEPOKCUIOB, KUCTIOT.

=  BpomaromeTpus, 1iepUMETPHS, BAHAIATOMETPHS, THATAHOMETPHSI, XPOMOMETPHS. IEPBUYHBIC U
BTOpPUYHBIC CTaHIApThl. MHaMKaTOphl. Onpeoenerue Heopeanuueckux u OpeaHudecKux
coeOuHeHull.

=  Bompockl s caMONPOBEPKH.

=  Kakum TpeOOBaHUAM JOJKHBI YOBJIETBOPITH PEAKIIUN OKHCIECHUS-BOCCTAHOBICHHUS, YTOOBI UX
MO>KHO OBLIO MCTOJIB30BaTh ISl KOMTMYECTBEHHOTO aHanu3a? [IpuBennuTe mpuMepsl peakiiuii,
HCIOJIb3YEMBIX B METOaX.

= Ot kakux (akTOpOB 3aBUCUT BEIMYMHA MOTEHINANA JaHHON OKHCIUTEbHO-BOCCTAHOBUTEILHOM
CHCTEMBI?

* B Kkakux ciy4asx KpuBas TUTPOBAHUS B METOJaX OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS ACUMMETPUYHA OTHOCUTENILHO TOYKU SKBUBAJICHTHOCTH? B Kakux ciay4asx KpuBas
TUTPOBAHUS CUMMETpUYHA?

=  YeM 00BsCHSETCS TO, UTO MEPBbIC Kariu pactBopa KMnQO4 ipu THTPOBAHUHU OKCAllaTOB
00eCIBEeUMBAIOTCS MEAJICHHO, a MOCIEIYIONINe — MTHOBEHHO?



= [loueMy nepmaHraHaToMeTpuieckoe onpezaeneHue xenesa (11) B conssHokucnoit cpene
HE00X0IMMO MTPOBOJUTH B MIPUCYTCTBUH cMecH Llummepmana-Peitnrapaa?

= [IpuBeaurte npuMepbl OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX HHIMKATOPOB U OOBSICHUTE MEXaHU3M
HUX JIEUCTBUSL.

=  Kakue BellecTBa UCIOJB3YIOTCS B KAUECTBE IEPBUYHBIX CTAHAAPTOB Pa3IUYHbIX METO/I0B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS?

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

=  Kaxkue npuunHbl 00yCIIaBIMBAIOT HEYCTOMYMBOCTh pacTBOpa THOCYIb(ara? Kak mpuroToBuTh
CTaHJIApPTHBIN pacTBOP THOCYIb(DaTa?

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

= [loueMy [j1s1 HOAOMETPUUYECKUX OTPEICTICHUN OKUCTUTENICH MPUMEHSIETCS] O0JBIION H30BITOK
MOJUCTOTO Kayus?

= [loueMy nepen TUTPOBAHUEM KUCIBIX PACTBOPOB THOCYIb(PATOM HEOOXOIMMO 3HAUUTEIBHOE X
pazbaBnenue?

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

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

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

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

» Teoperudeckne OCHOBBI METOJIOB OKHCIICHUS-BOCCTAaHOBIICHHSI. CXOACTBO M pa3Inine B
COBPEMEHHBIX MPEJICTABJICHUSIX O CBOMCTBAX U TIOBEACHUU OKUCIUTEIHBHO-BOCCTAHOBUTEILHBIX U
KHCJIOTHO-OCHOBHBIX peakiuii. Peakiuu 371eKTpOHHOTO MepeHoca.

* [loHATHE O CTAaHAAPTHOM U (OopMaNBHOM (peanbHoM) noTeHnuane. Pacuer crangaprHoro (E°) u
dopmansroro (E) noTeHmanos noaypeakiuii ¢ y4eToM KOHKYPUPYIOLIET0 IPoIecca.

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

=  VpaBuenue Hepucra. Bnusnue pasnuunbix pakropos Ha Bennunny E. Koncranra paBHoBecust
OKHCITUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIINH.

=  OOuue NPUHILHUIIBI OKUCIUTENbHO-BOCCTAHOBUTEIHLHOTO TUTPOBaHuUs. TpeboBaHus,
MPEIbSBIIIEMbIC K PEAKIIUSM.

* JlocTpoeHHE KPUBBIX OKHCIUTEIHbHO-BOCCTAHOBUTEILHOTO TUTPOBAaHUS. DaKTOPHI, BIUSIONINE HA
¢dbopmy kpuBbIX. CHMMETPUYHBIE U HECUMMETPUYHBIE KPUBbIE TUTpOBaHUsA. OCOOEHHOCTH
KPUBBIX TUTPOBAHUS C KUCIOPOACOAepKAIIUM TUTpaHTOM. CKa4OK TUTPOBaHUS KaK (PyHKIIUs
Pa3HOCTH MOTEHIIMATIOB TUTPYEMOU U TUTPYIOIIEH CUCTEM.

= CnocoOsl pukcupoBanust KTT. be3biHInKaTOpHbIE METOABI TUTPOBAHMUS, UCIIOJIb30BaHNE
crenupIeckux, HeOOPaTUMBIX U 00OPAaTUMBIX UHAUKATOPOB. OKUCIUTENHLHO-BOCCTAHOBUTEIILHBIC
WHIUKATOPHI ¥ IPUHIIMII UX JeHCTBU (ITOKa3aTh HAa MpuMepe Tu(eHUITaMHIHA).

= MexaHu3M U KUHETHKA OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB (KaTAIUTUYECKHE,
WHYIIUPOBAHHBIE W COTIPSHKEHHBIC PEAKITHH).

*  OmuOKH U OTpaHUYEHHUSI METOJIOB OKUCIUTENEHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUS.
WNuaukaTopHble OMMOKY U UX Pacyer.



Teopus u npakTuka qUXpoMaToMeTpudeckoro aHanusza. CtannapTHble pacTBOpbl. Pacuer kpuBoii
TUTPOBAHMUSA: @) B IPUCYTCTBHUHU U 0) B oTCyTCcTBUE (hoCcHOPHOI KUCIOTH. MHAMKATOPHI METO .
Hctounnku omnbok. [Ipumeps! onpenenenuii.

Teopus u npakTUKa NepMaHraHaTOMETPUUYECKOTO TUTpoBaHUsl. CTaHIapTHBIE pacTBOphL. Pacuer
KpHUBOU TUTpOBaHUA. BO3MOKHOCTH, OTPAaHUYEHMS U MOIPEIHOCTH MeToa. [Ipumepst
OIIPENEIICHUN.

OO61ast XxapakTepuCTHUKA UOJI0- U MOJUMETPUIECKOTO METOI0B aHanu3a. Mogomerpus, ee
npuHiunsl. CtannapTHele pacTBOpbl. Mcrounuku ommnbok. [Ipumepsl onpeneneHuii.

O030p OCHOBHBIX METOJIOB OKHUCIUTEIBbHO-BOCCTAHOBUTEIBLHOIO TUTPOBaHUs. bpomaromerpus,
LEpUMETPUS, BAaHAIOMETPUS, TATAHOMETPUS (OCHOBHBIE PEAKINH, YCIOBUS IPOBEACHUS
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.

CratucTtrueckoe pacrpenenenue norpemsocteil. [lpenen ooHapyxeHus.

CpaBHenue 1ByX BRIOOpOK. OOHApYKEHHE CHCTEMAaTHYECKUX IMOTPEITHOCTEH.

IIPUMEYAHUE: B KOJJIOKBHYM BXOJIUT 3aIIUTA 8cex TA0OPATOPHBIX pabOT IO JaHHOMY Pa3eity

" PCIICHUEC PACUCTHBIX 3a1a4.

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

Iens:
Ha oc

HOBE€ 3HAHWI TEOPUM TEOPETUUECKUX OCHOB PABHOBECUM B CUCTEME OCAJ0K HACKHIIIIEHHBINA PaCTBOP

U CYIHOCTH METOJ0OB Apr€HTOMETPUH, THOLIMAHATOMETPUU U MEPKYPOMETPUU YMEThH BBINOJIHATH
0CaJIUTENIbHOE TUTPOBAHKHE U OOOCHOBBIBATH YCIIOBHUS €r0 MPOBEACHUS; YMETh IIPOBOIUTH PACYETHI IO
pe3ynbTaTaM TUTPOBAHUS, PACCUUTHIBATh U CTPOUTh KPUBBIE OCAJAUTEIBHOIO TUTPOBAHUSI.

Ymern:

1.IIpurotoBuTh pacTBOp cepedpa HUTpaTa MyTeM pa30aBICHUS KOHIICHTPUPOBAHHOTO PacTBOpA.

2. [IpuroToBUTH CTaHAAPTHBIN pacTBOphl HaTpus xyopuaa (nau KCl) mo HaBecke ¢ TOYHO M3BECTHOM
MacCOM M PacCUYUTATh UX MOJIIPHYIO KOHLEHTPALUIO U TUTP IPUTOTOBJIEHHOTO pacTBOPA.

3. CraHmapTu30BaTh pacTBOp cepebpa HUTpaTa 1O PacTBOPY HATPHS XJIOpUAa MeTo1oM Mopa.

4. CtannapTU30BaTh pacTBOP AMMOHUS THOILIMAHATA [0 pacTBOPY cepeOpa HUTpaTa.

5. Onpenensats Maccy XJOPUIOB B pacTBope 1o meroxy donsrapna (00paTHOEe TUTPOBAHUE).

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

HOCTpOGHI/IC KPUBBIX TUTPOBAHUA. Crioco6n1 O6Hﬂpy>KeHI/I$[ KOHEUHOM TOUYKH TUTPOBAHUA;
HWHAUKATOPBI. HOFpeH_IHOCTI/I TUTPOBAHUAL.

Bomnpocsl, n3yyaemble Ha 1a00paTOPHBIX 3aHATHAX (6uaca).

Aprenromertpus. [IpuroroBineHue nepBUYHBIX U BTOPUUHBIX cTaHAapTOB. Onpeenenne XiIopu/-
HOHOB MeToaamMu Mopa u Qosbrapna.

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



N3yunth BCe TEOPETHUECKHE BOIIPOCHI, U3JI0KEHHBIE HA JICKLHH.

Pemenne THIOBBIX 33729

BrrunciieHne MOJISpHBIX Macc SKBUBAJICHTOB

PacueT konndecTBa BElIeCTBA

Brprunciienus npu NpuroTOBJIECHUU CTAaHAAPTHBIX PACTBOPOB, ONIPEACICHUE KOHIIEHTPALUIA
Pacuets! pesynbTaToB ananuza. [IpsiMoe u oOpaTHOE M 3aMECTHTEIIBHOE THUTPOBAHUE
[TocTpoenne KpUBBIX TUTPOBAHUS, BEIOOP HHAMKATOPA

BrrunciieHne MHAUKATOPHBIX MOTPEMTHOCTEN

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 koHuentpanus naaukaropa K2CrO4 Ha TOYHOCTH aHanu3a no Mmeroxy Mopa?

Kpussie TuTpoBanus mo metory Mopa. 3aBUCMMOCTb BEJIMYHMHBI CKaYKa HA KPUBOW TUTPOBAHUS
OT KOHIIEHTPALMH, TEMIIEPATYPhl U PACTBOPUMOCTH OCAXKIAEMOT0 BELIECTBA.

VYkazarh ycloBus ISl OMPEACNICHUS XJIOPUI0B 10 MeTony Ponbrapaa?

[Toyemy npu nipubasaeHny HoHOB SCN ~ K pacTBopy, coaepkamemy Ag™u Fe’*, nonst SCN -
CHauaja pearupyooTr ¢ HOHaMH cepebpa U JIMIIb 3aTeM C MOHAMH XKenes3a?

Kaxoit HHAMKATOp ClemyeT MCHOIb30BaTh IPH ONMpeeNeHHH XJIOPHUIOB METOIOM apreHTOMETPHH
B NIPHCYTCTBUM HOHOB PO~ ?

[Touemy npu omnpeeeHUH TATOTEHUIOB TT0 MeTO Ty Mopa A0S KHBI OTCYTCTBOBATh TaKHE
KaTHOHBI Kak Ba’*, Pb’*, Bi** u Ip., B TO BpeMsl KaK MMpHU onpeaeaeHuu mo metoay domsrapaa
OHHU HE MeIaT?

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

Kakoii Bun Oyzner uMeTh KpuBasi TATPOBAHMS CMECH MOUA U XJIOpUa Kallusg HUTpaToM cepedpa
C cepeOpsSHBIM HHAUKATOPHBIM 3JIEKTPOIOM?

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

C Kaxo¥ IeIbI0 IPU MOTEHIMOMETPUYECKOM omnpezneiaenun CI u I B pacTBOpP BBOJUTCS
Ba(NO3): u Ba(CH3COO)2?

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

ean:

Ha ocHoBe 3HaHMI1 TEOPETUUECKMX OCHOB PAaBHOBECUM B PACTBOPAaX KOMILJIEKCHBIX COECIMHEHUH,
CYIITHOCTH METO]Ia KOMIUIEKCOHOMETPUU M HABBIKOB Pa0OTHI 10 TUTPUMETPUUECKUM METOIaM aHaN3a
YMETb BBITIOJIHATH METO] KOMIIEKCOHOMETPUIECKOTO TUTPOBAHUS M 0OOCHOBBIBATh YCIOBUS €TI0
MPOBEACHUS. Y METh TPOBOJUTH PACUEThI IO pe3yIbTaTaM TUTPOBAHMUSL.

YMmerThb:



1. IIpuroToButh cTanaapTHbIN pactBop D TA.

3. OnpenensaTs Maccy cajblis U MarHus B BOJI€ NPSIMbIM TUTPOBaHUEM.

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 1 oprann4ecKue TUTPAHTHI B KOMILIEKCOMeTpuH. Mcnonb3oBanue
aMUHOTIOIMKapOOHOBBIX KUCJIOT B KOMIUIEKCOHOMETpHH. [locTpoeHre KpUBbIX TUTPOBAHUS.
MerTanioxXpoMHble HHIUKATOPhl U TpeOOBaHUs, IpeIbsBIseMble K HUM. BaxxHeillline yHuBepcaibHble U
crenupuUeckue MeTalIoXpOMHbIE UHUKAaTOPbl. CriocoObl KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHMS:
npsimoe, o0paTtHoe, KocBeHHOe. CelleKTUBHOCTh TUTPOBAHUS U CIIOCOOB! ee noBbleHus. [lorpemnoctu
TUTPOBAHHSL.

BOITPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpOJMPYMBbIE
komneTennun OIIK-1,2,3,4,6)

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

e Pemenne THINOBEIX 3a1a4

e Brruncienne MOJIIPHBIX MacC SKBUBAJICHTOB

e Pacder xoaM4JecTBa BelecTBa

e Brpruncnenus npu npUroTOBJIECHUH CTaHAAPTHBIX PACTBOPOB, ONIPEACICHUE KOHIIEHTPALIUIA
e Pacuets! pe3ynbpTaToB aHanu3a. [Ipsmoe u 0OpaTHOE W 3aMECTUTEIILHOE THUTPOBAHHWE

e Pacuer ycI0BHBIX KOHCTAaHT 00pa30BaHUsI KOMIUIEKCOHATOB

e [locTpoeHHe KPUBBIX TUTPOBAHMS, BBIOOD MHANKATOPA

e Bruncnenue HHAWUKATOPHBIX HOFpGH.IHOCTGﬁ

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

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

e Omnpexnenenue, xenes3a, ATIOMUHNASA, ME/IU, IIUHKA B PACTBOPAX YUCTBIX COJIEH U IIPU COBMECTHOM
MIPUCYTCTBUHU.

e Bomnpocsl A caMOIIPOBEPKH.
o Kakue nonnsuposanusie popmbl 3JTA MOTYT CyILIIECTBOBAThH B pacTBOpax?

e Kaxas nonunsuposannas popma IJJTA B3aumozeiicTByeT ¢ monamu Ca’* u Mg** ipu
OTIPEIEIIEHUH )KECTKOCTH BObI?

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



Kak moa0uparoT HHAUKATOPBI U KOMIIEKCOHOMETPUYECKOTO TUTPOBAHUS ?

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

Kaxoe 3nauenne nMeer KUCIOTHOCTh ITPU KOMIUIEKCOHOMETPUUYECKUX OMPEICTCHUSIX ?
J1y1s 4ero pacCYMTHIBACTCS YCIOBHAA KOHCTAHTA YCTOMYMBOCTH U KaK OHA OINPEeIIIeTcCs?

Kakune TpeGoBaHUS NPEIBIBIAIOTCS K PEAKLUIM B METOJI€ KOMIUIEKCOHOMETPUIECKOTO
TUTPOBAHUA?

OxapakTepu3yiTe MprueMbl THTPOBAHUS KOMILJIEKCOHOMETpUYECKOro MeToaa. [IpuBenure
MIPUMEPBL.

3aumTa HHAUBUAYAJBHOI0 3a1aHUA U CaYa KOJUIOKBHYMaA.

BOITPOCHI K KOJUVIOKBUYMY "OCAAUTEJIBHOE U KOMIIVIEKCOHOMETPHUYECKOE
TUTPOBAHMUE" (kouTposmpymsbie komnerennuun OI1K-1,2,3,4,6)

CymHoOCTh METOJIOB OCAAUTEIBLHOTO TUTPOBaHUA. ICTOUHHKH NOTPENTHOCTEN.

HOCTpOGHI/Ie KPHUBBIX OCATUTCIIBHOTO TUTPOBAHMA. q)aKTOpBI, BJIMAIOIHE HA BECIIMYHMHY CKa4YKa
TUTPOBAHUA.

Aprentometpusi. Metoa Mopa onpeneneHus raloreHu0B, €ro BO3MOXHOCTHA U OTPaHUYEHUS.
Crioco6s1 pukcupoBanust TO.

Tuonnanatomerpus. OnpeneneHus raIoreHuI0B.

Meron ®asHca. AACOOITMOHHBIC HHANKATOPHI.

WNuankaTopbl 0caTuTeNnbHOr0 TATPOBAHUS. THITBI MHIUKATOPOB.

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

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

[TpHUHIUIIBI TOCTPOCHUST KPUBBIX KOMILIEKCOHOMETPHYECKOT'0 TUTPOBAHHS.

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

CeleKTUBHOCTh KOMITJICKCOHOMETPHHU, BO3MOXHOCTH €€ TTOBBIIICHHUSL.

MeTannoXxpoMHbIC HHIUKATOPBI, IPUHIUT UX AeicTBHs. TpeboBaHus, MPEeABbABISIEMbIC K
METaJNTIOXPOMHBIM UHIUKATOPaM.

Oco0eHHOCTH KOMILTIEKCOHOOOpa30BaHus HOHOB MeTaluioB ¢ DJ[TA 1 MeTamioXpOMHBIMU UHIUKATOPAMH.

KOMHHGKCOHOMeTpH‘IGCKOG OIIPEACIICHUC KaJIbLIUA 1 MarHusl. OnpeneneHI/Ie O6H.I€I>i KECTKOCTH BOJBI.

IIPUMEYAHUE: B KOJIJIOKBUYM BXOJUT 3alllUTa 6cex 1a00paTOPHBIX paboT M0 JaHHOMY pasJieny U
pelIeHue pacuyeTHBIX 3a1a4.



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

Iean: Ha ocHOBE 3HaHMI TEOPHUH, TPAKTUKU U BO3MOKHOCTEH AIIEKTPOTUTPUMETPUIECKUX METOIOB
aHaJlM3a OBJA/IeTh TEXHUKON paboThl Ha pH- MeTpe, KylIOHOMETPUYECKOW U aMIIEpOMETPUYECKON
YCTaHOBKaX, yM€Th IPUMEHSTH [I0JIyY€HHbIE JaHHbIE 7S MIEHTU(UKALMN HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHEHM; BBIOJIHATh KOJUYECTBEHHOE ONPECIICHUE BEIIECTB 3JIEKTPOXUMUYECKUMU
METOJaMH.

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

OO6mrast XxapaKTepUCTHKA YIEKTPOXUMHUUECKIX MeTO10B. Knaccudukarus. DIeKTpOXUMHYECKUE TUCHKH.
NHauKaToOpHBIN 3JEKTPOT ¥ AIEKTPOJ] CPaBHEHUSI. PABHOBECHBIE U HEPABHOBECHBIE SJIEKTPOXUMUYECKUE
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 (konTposupymbie komnerennun 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 Jiekiuu (KOHTpoJupymbie komnerenuuu OI1K-1,2,3,4,6)

IIpsimas noreHimomerpus. Mizmepenue notenuuana. O6paTuMble U HEOOPAaTUMbIE OKUCIUTEIIBHO-
BOCCTaHOBMTENbHbIE cUCTeMbl. IHMKaTOpHbIE 21eKTpoabl. MoHOMeTpus. Kiaccuduxanus
MOHCEJIEKTUBHBIX 3JIEKTPOJIOB: 3JIEKTPOJIbl C TOMOT'€HHBIMU U F€TEPOr€HHBIMU KPUCTANINYECKUMU
MeMOpaHaMH, CTEKJISIHHbIE 3JIEKTPO/Ibl, 3JIEKTPOJIbI C MOABMKHBIMU HOCUTEISIMU, ()epMEHTHBIE U
ra304yBCTBUTEbHBIE 3JEKTPOIbl. DIEeKTpogHas QyHKIMS, KOAPPULIUEHT CEeNeKTUBHOCTH, BpeMs
OTKJIUKA.

[ToreHuomeTpuyeckoe TUTpoBaHue. MI3MeHeHue 31eKTpoIHOrO NOTEHIMajda B MPOLecce TUTPOBAHUS.
Crnioco0Ob1 06HapyKEeHUSI KOHEYHON TOUKU TUTPOBAHUS; MHAUKATOPBI. VIcroiabp30BaHue peakiuii
KHUCJIOTHO-OCHOBHBIX, OCaK/JICHUS, KOMIIJIEKCOOOPa30BaHUs, OKUCIEHHUS-BOCCTAHOBIICHUSL.
Bonpocsl, n3yuaembie Ha 1a0OpaTOPHBIX 3aHATHAX (KOHTpPoupyMbie komnerenuun OIIK-
1,2,3,4,6)

Omnpenenenue pH TutpoBaHue CossHON U YKCYCHOU KUCIIOT. OnpeiesIeHue HOIUI0B U XJIOPHUIOB
P COBMECTHOM NPUCYTCTBUU. VCII0IB30BaHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS JUISI
ONpe/IeTICHUSI MOHOB METAJVIOB Pa3HbIX CTENEHENW OKHUCIICHHUSL.
Pemenne TUMOBBIX 3a1a4
Pacuer noTennumana 31eKkTpo/ia 1o 3aJlaHHbIM apaMeTpam
Pacuet 3/]C raibBaHM4ECKOTO JIeMEHTA
Pacuer paBHOBECHON KOHUEHTpALIMU
[TocTpoenne KpUBBIX TOTEHIIMOMETPUUECKOTO TUTPOBAHUS



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

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 NOTEHIMOMETPUH UCTOIb3YIOTCS B aHAJIN3€ U Ha YEM OHU OCHOBAHbI?

= Ha3oBure npuMeHsieMble B TOTEHIUOMETPUUYECKOM TUTPOBAHUM PEAKIIUU U OIIPEIesIsieMble
BellecTna. [IpeumyniecTBa 1 OrpaHU4YEHUS METO1A.

= Kakum TpeOOBaHMIM JI0JKHBI yIOBIETBOPSATH MHIUKATOPHBIE SIEKTPOIbI U AJIEKTPO,IbI
cpaBHeHus? Oxapakrepu3oBaTh 31ekTposl [ u 1l poxa.

* HanumuTe ypaBHEHUs paBHOBECHI, ONPEIEISAIONINX TOBECHHE CTEKIISTHHOTO U
XJIOPCEPEOPSHOTO AIEKTPOJIOB MIPH MMOTEHIIMOMETPUIECKOM oripeaesiennu pH?

= Jloyemy OOBIUHBII MUJUTUBOJIBTMETP HEJb3s UCIIOJIb30BATh I U3MEPEHUS 3/C MPU
MOTEHIIMOMETPUYECKUX OTIPEIeICHUsIX?

= Tlouemy pH-MeTpbl HeoOXxoauUMO KanuOpoBaTh? Kak ocyiecTsisiercst HacTpoii-ka pH-merpa?

= Kak onpezensercs TOUKa SKBUBAJIEHTHOCTH MPU NOTEHIMOMETPUUECKOM TUTPOBAHUU?

*  Yro Takoe K0IPPUIIUECHT CETEKTUBHOCTH?

=  VYKaxuTe yCcIOBUS JJIsi COBMECTHOTO OIpe/eeHHs] IBYX U O0jiee HOHOB B METO/IE
MMOTEHIIMOMETPUYECKOTO TUTPOBAHMUSL.

=  OOBSICHUTE BO3MOXHOCTh TUTPOBAHUS raJOT€HUIOB IIPU COBMECTHOM MPUCYTCTBUU.

= Kakoil Bua Oyaer uMeTh KpuBas TATPOBAHUS CMECH MOJAU/A U XJIOPUJIA KalHsl HUTPATOM cepedpa
C cepeOpsSHBIM UHAUKATOPHBIM 3JIEKTPOIOM?

= Ot kakux (HpaKTOPOB 3aBUCHUT BETMUMHA CKaYKa IMOTEHIIMAJIa Ha MOTCHIIMOMETPUICCKON KPUBOI?

» C Kakoif 11eNbIo NIpU NoTeHIHoMeTpuueckoM onpenenenud Cl u I B pacTBop BBOAUTCA
Ba(NO3)> u Ba(CH3COO),?

6.2 KYJOHOMETPHUA (kouTpoaupymbie komnerenuuu OIIK-1,2,3,4,6)

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

Teopernueckue ocHOBBI. 3akoH Papajest. CriocoObl OnpeeIeHHs] KOJIMUeCTBA AIeKTpruiecTBa. [Ipsmas
KYJIOHOMETPHS ¥ KYJJOHOMETPUYECKOE TUTpoBaHue. KylToHOMETpHs MPH MOCTOSIHHOM TOKE U
MIOCTOSTHHOM TOTEHIMale. BHENIHSS 1 BHYTPEHHSISI TeHepalysl KyJIOHOMETPUYECKOTO TUTPAHTA.
TuTpoBaHHE JIEKTPOAKTUBHBIX U AJICKTPOHEAKTHBHBIX KOMIIOHEHTOB. OmpeiesieHne KOHEYHOH TOUKU
TUTpoBaHus. [IpeumyIiecTBa 1 orpaHUYeHHs] METO/1a KYTOHOMETPUYECKOTO TUTPOBAHHUS IO CPABHEHHIO C
JIPYTUMU TUTPUMETPHUUYECKUMU METOIaMHU.

BOIIPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHSATHUSAX (koHTpoJMpyMbIe
kommnerennuu OIIK-1,2,3,4,6)

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

Pemenne TUIOBBIX 3a7a4 3aKoH qDapa;[e;I. Pacuer napaMeTpoB I KYJIOHOMCTPHUICCKUX H3MepeHPII>i.
OHpe,Z[CJ]eHI/IC KOHICHTpaIuu paCTBOPOBIO

OHpC,Z[CJ'ICHI/IC MacCChI OIIpeaACIIEMOI0 BCUICCTBA U MacCOBOM JI0JIU BEILIECTRA.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO



N3yunTth Bce TEOPETUUECKHUE BOIIPOCHI, N3JIOKEHHBIE I10 JTAHHOU TEME.

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

C kako# 1eJbIo B SUeHKe pa3IelisiioT KaTOAHOE U aHOHOE ITPOCTPAHCTBO?

Urto takoe IIIK u IMI'K metoap1?

JlaTh CpaBHUTEIBHYIO OLICHKY MEIHOTO U CEPEOPSHOTO KYyJTOHOMETPOB.

JI71st KaKMX TUTIOB PEAKIIMM MOXET OBITh UCIIOJIB30BAHO KyJOHOMETpUueckoe TutpoBanue? [lpuseaure
MIPUMEPBHI.

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

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

CymHocTs MeToa. UHauKaTopHbIe 31eKTpoabl. BeiOop noTeHnana nHAMKATOPHOTO AJIEKTPOIa.
AMITIEpOMETPUYECKOE TUTPOBAHNE C OJHUM M JIBYMs ITOJISIPU30BAHHBIMU JIEKTpOJaMu. BHJIbI KpUBBIX
TUTPOBAHMUA.

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

=  AMIIEPOMETPUYECKOE TUTPOBAHUE C OJHHUM SJIEKTPOIOM.

= PelnieHue THUIIOBBIX 3a7a4

=  Bp10op moTeHITHANA I aMIIEPOMETPUUYECKUX OTIPEICTICHHI

= Pacuer pe3ynbTaToB aHANIM3A JUIsl aMIIEPOMETPHUYUECKUX OIPeIeTICHUM

BOITPOCHI 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 BO3MOKHbBIE (POPMBI
KPHUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHHSI.

* B ueM mpeumyiecTBa U HEAOCTATKU aMIIEPOMETPHUUECKOT0 TUTPOBAHHUS 110 CPABHEHUIO C
KJIACCHYECKUM TUTPOBaHHEM?

= Kakue 371eKTpobl MPUMEHSIOTCSA B METOJE aMIIEPOMETPUUECKOTO TUTPOBAHUS?

* 3ammuTa UHIUBUAYAIBHOTO 33aJaHus U cJjauya KOJUIOKBUYMA.

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

=  OO0ume NPUHLIHUIBI HOTEHIIMOMETPUYECKOTO aHAIIN3A.

= DJIEKTPO/bl, IPUMEHSIEMBIE B IOTEHIINOMETPUYECKOM aHAJIM3E.

*  CTreKJIsIHHBIHN 3JeKTPOJl, TECOPETUUECKHE OCHOBBI, YCIIOBUS pabOTHI.

® JlOoHCeNeKTUBHBIE AIEKTPOIbl, OCHOBBI TEOPUH U IIPAKTUKH

= JloTeHuMOMETpHUYECKOE ONpeAeaeHUE BEMUUUHbI pH. DneKTpoasl.

= Cnoco6sl o6HapyxeHuss KTT noTreHnuuoMeTpuyeckuM TUTPOBAHUEM.



= JloTeHOUMOMETPHUUECKOE KHUCIOTHO-OCHOBHOE TUTPOBAHHUE.
= JloTeHIMOMETPHUUYECKOE TUTPOBAHME TAJOIE€HUIOB. IHIMKATOPHBIM JJIEKTPO.
= JloTeHUMOMETPUUECKOE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE. DJIEKTPOABI METOA.
IIpumepsl onpeneseHuii.
*  OO0mas XxapakTepUCTHKA aMIIEPOMETPUIECKOTO TUTPOBAHHS. DIEKTPOIBI METOAA. Bubl
aMIIEpOMETPUUYECKUX KpUBBIX. IIprmepsl onpeneneHui.
Kynonomerpuueckoe tutpoBanue. Cxema ycraHoBKU. OCHOBHBIE 3aKOHBI. [IprMeps! onpeneneHuil.

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

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

BOITPOCHI, U3YYHAEMBIE HA JIEKIIUMU (kouTposupymbie komnerennuu OIIK-1,2,3,4,6)

CriekTp 3JeKTPOMArHUTHOTO U3TYICHHSI. DHEPTHsl JOTOHOB, YaCTOTA, BOJIHOBOE YUCIIO, JITHHA
BOJIHBI; CBSI3b MEXIY HUMH; TCPMUHBI, CAMBOJIbI, €IUHUIIEI n3MepeHus. CoCTaBIIAIONEe BHYTPCHHEH
SHEPTUH YaCTHUI] K COOTBETCTBYIOIIME UM JHAITA30HbI 3JICKTPOMArHUTHOTO U3 Ty4eHHsI. OCHOBHBIC THITBI
B3aMMO/ICHCTBUS BEIIECTBA C U3TYICHUEM: SMUCCHS (TEIIOBAas, TFOMUHECIICHIINS ), TIOTJIOIICHHUE,
paccestare. Kimaccugukarus CrieKTpoCKOMMIECKIX METOJIOB 110 TIPUPO/IC YACTHI], B3aUMOICHCTBYIONINX C
M3JIy4eHHEM (aTOMHBIC, MOJICKYJISIPHBIC); XapakTepy mpoiiecca (abcopOIMOHHbIE, SMIUCCHOHHBIE);
JMAITa30HY 3JICKTPOMArHUTHOTO U3ITyICHHSI.

Criektpsl aToMOB. OCHOBHBIE M BO30Y>KJIEHHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTHUKU COCTOSTHUI.
DHepreTuyeckue nepexopl, npaBuiaa oToopa. BeposTHOCTH 37IEKTPOHHBIX MIEPEX0I0B U BPEMEHA )KU3HU
BO30YKJCHHBIX COCTOSIHUNA. XapaKTEPUCTHKU CIEKTPaIbHBIX JIMHUMN: TIOJIOKEHUE B CIIEKTPE,
MHTEHCUBHOCTb, NOJMYIIMpUHA. [IpUuuHbBI yITUPEHUS CTIEKTPAIbHBIX JTUHUM.

CrekTpbl MOJIEKYIT; UX 0COOEHHOCTH. CXEeMBI AJICKTPOHHBIX YPOBHEH MOJICKYJIbI. DJIEKTPOHHBIE,
KoJiebaTenbHbIE U BpalllaTeIbHbIE CIEKTPB MOJIEKYJI. 3aBUCUMOCTh BUA CIIEKTPa OT arperatHoro
COCTOSIHUSI BEILIECTBA.

OcHOBHBIE 3aKOHBI UCITYCKAHMSI U MOTJIOLIEHUS JIEKTPOMAarHUTHOTO u3nydeHus. CBs3b
AQHAJIMTUYECKOTO CUTHAJIa C KOHIIGHTpAIMe omnpeaensieMoro komnoHeHTa. OCHOBHBIE CITIOCOOBI
ompeesieHus] KOHIICHTPAIMH B CIIEKTPOCKOIMUYECKUX METO/1aX.

Amnmnaparypa. CriocoOsl MOHOXpOMaTH3aUU JTyducToi sHepruu. Kiaccuukanus criekTpaibHbIX
puOOPOB, MX XaPAKTEPUCTUKU: TUCTIEPCHUs, pa3pelIaromiasi criocoOHOCTb, cBeTocuma. [IpueMHuKu
u3nydeHus: (oToIMYIbCHs, GOTOAIEMEHTHI, (POTOYMHOXKUTENH, MOTYIPOBOJHUKOBbIC TPUEMHHUKH.
WNuctpymentanpubie momexu. LIIyMbI M OTHOIIIEHUE CUTHAT — LIYM.

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

HCJ'ILZ Ha ocHoBe 3HaHuM TCOpHU, IPAKTHUKU U BO3MOXKHOCTEM a,[[CO6I_[I/IOHHO-CH@KTpOCKO-HI/I‘{eCKOFO
MeTOJa aHajan3a OBJIaJAETh TEXHUKOMN pa6OTI:>I Ha (I)OTOSJ'IGKTpOKOJ'IOpI/IMCTpe, YMETH ITPUMCHSATDH
QJICKTPOHHBIC CIICKTPBI MOTJIOMICHUS I I/I)IeHTI/I(I)I/IKaLII/II/I HCOPraHn4CCKUux COCI[I/IHGHPlﬁ; BBITIOJIHATD
KOJIMYCCTBCHHOC OIIPECACIICHUC BCIICCTB (1)OTOMeTpI/I‘{eCKI/IM, XpOMaTO-(i)OTOMeTpI/I‘leCKI/IM MCTOJaMH.

Bonpocsl, n3yyaemble Ha JeKuuu (KOHTpoanpymble komnerenuun OIIK-1,2,3,4,6)



[MpunnunuansHas cxema npubdopa. Knaccudukanus anmaparypsl ¢ TOYKH 3peHHs criocoba
MOHOXpOMaTH3aHHU (POTOMETPBI, CHEKTPOPOTOMETPEI). OCHOBHBIEC IPUUHUHBI OTKIIOHEHHUS OT OCHOBHOTO
3aKOHA CBETOIOTJIONICHHUS (HHCTPYMEHTAIbHBIC U (PU3UKO-XUMHUYECKHE).

CBs3b XUMHUYECKOW CTPYKTYPBI COCTUHEHHUS C a0COPOIIMOHHBIM CTIEKTpOM. CHOCOOBI MOTydYeHUs
OKpAIICHHBIX coenHeHnH. DOTOMETPHUECKUE aHATUTHIECKUE peareHThl, TpeboBanus K HUM. CriocoObl
oInpe/iesieHUs] KOHLIEHTPAIH BellecTB. MI3MepeHne BbICOKMX, HU3KUX ONTUYECKUX TUIOTHOCTEN
(muddepenmanbHbIil MeTOT). AHAJIN3 MHOTOKOMIIOHEHTHBIX cHCTeM. CIIeKTpoOTOMETPHS KaK METO/T
HCCTIeI0BaHUS PEaKIMi B pacTBOpax (KOMILJIEKCOOOpa30BaHUs, MPOTOJUTUYECKUX, arperaiun),
COIPOBOMKIAIOIINXCSI U3MEHEHUEM CIIEKTPOB MOTJIOIIEHUS. MEeTpOJIOrnYecKue XapaKTepUCTUKU U
AQHAJINTUYECKUE BO3MOKHOCTH.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSAX (koHTpoJMpyMble
komneTennun OIIK-1,2,3,4,6)

KonuuecTBeHHbI#t (hoTOMETpUYECKUI aHANN3. Y CIIOBUS (POTOMETPHUECKOTO OTpeesieHust (BIOoOp
(dboTOoMeTpHUECKOl peakluy, BEIOOP JUIMHBI BOIHBI, KOHIIEHTPAIMH PACTBOPA U TOJILIHHBI
MOTJIOLIAIOUIETO CJIOSI, CIIOJIb30BaHKE PacTBOPA cpaBHeHMs ). OnpeiesnieHre KOHIEHTpauu
aHAJIM3UPYEMOT0 pacTBOpa: METO IPalyipOBOYHOTO rpaduka, METOJ OJJHOTO CTaHAapTa, ONpeesieHue
KOHLIEHTPALIMU TI0 MOJIAPHOMY K03(p(PUIIMEHTY MOTIIOIMEH s, METO ] 100aBOK ctanAapTa. OnpeneneHue
KOHLIEHTPALMN HECKOJIbKMX KOMIIOHEHTOB IPU UX COBMECTHOM MPUCYTCTBUU.

doTomeTpruyecKoe onpeiesieHue MeId B BUJIe aMMHaKara.

doTomeTpruyecKoe ONpe/IesieHne MapraHiia B BUJIe IEpMaHraHara.

Paznenenne manbix konmuuects xene3a (I11) u Hukens metomom OymakHOH XpomaTorpadun U ux
(dhoToMeTpHrUECKOe OTIpeieTIeHHEe B 30HaX XpomaTorpaduu.

Pemienne TUMOBBIX 3a71a4 (KOHTpPoJupymbie komnerennun OIIK-1,2,3,4,6)
e 3axon byrepa — JlambepTa - bepa. Pacuer A, ¢, C.

e PacueTsl pe3ynbTaTOB aHAJIM3a [0 IPalyupOBOYHOMY IpaduKy, METOJIOM 100ABOK U METOJIOM
CpaBHEHHUS

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

=  Kak npou3BoasT BbIOOp CBETOPUIBTPA MIPH (POTOMETPHUUECKUX U3MEPEHUIX?

= Kakue 3akoHBI (OTOMETPUU HCTIONB3YIOTCA B aHAIH3E?

= KaxkoBa CBsI3b MEXAY ONITUYECKON MJIOTHOCTHIO U MPOIyCKaHUEM pacTBopa’?

= KakoB (pM3UYECKUI CMBICI TepMUHA "MOJSIpHBIA Ko duiuenT noramenus"? Kak ero
paccuuTtarh?

= Kak MaTeMaTUYeCKHU CBSI3aHBbI 1IKala NPONyCKaHUs U onTuyeckas mioTHocth ®OKa?

= Kak ycTpaHsIoT BAMsSHIE BOCCTAHOBHUTENIEH NPU (OTOMETPUUECKOM OTIPEICIIEHUU MapraHiia B
Buae MnOy~ ?

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

= Tlouemy npu omnpeneneHuu Mapratia B Bujne MnO4 peakiuio BeayT B MpU-cyTcTBUH (pochopHOit
KHUCIJIOTBI?

* B ueM cymHoCTh XpoMaTorpaduueckoro MeToa aHanusa?

» Kiaccugukanus BHIOB U pa3HOBUIHOCTEH XpOMaTOrpapruueckoro MeTo1a: o MEXaHU3My
pacmpeseneHus BeuecTBa MeX Iy AByMs (pazamu — MOJIeKyisipHas xpomaTtorpadus u
XeMOCOPOIIMOHHAS; TIO TEXHUKE OCYILECTBICHHS XpOMaTorpaguueckoro mpoiecca B
3aBUCHMOCTH OT HampaBJICHUS IBIKEHUS TIOBUKHOM (hasbl.

= [IpuHIUTIBI FOHOOOMEHHOU U 0CaI0YHON XpoMaTorpadum.

» [IpuHIUOBI pacnpeaenuTeIbHON XpoMaTorpadun.



= JlonmydyeHue XxpoMaTorpamMm Ha Oymare U UX aHajus.

* 3HayeHHe XpOMaTorpauIeckoro MeTo/1a aHaIN3a B AaHATUTHYECKON XUMUH.

» [IpuBenute mpuMepbl MPUMEHEHUS paclpeleUTeNbHON XpoMaTorpaduu Ha Oymare Juist
paszzaeneHus OJU3KUX 110 XUMHUECKUM CBOMCTBAM 3JIEMEHTOB M C IIeJIbI0 aHaJM3a (Harmpumep, JUIs
pa3aesieHusl OpraHMueCcKUX COCAUHEHNH).

*  DOTOMETPHUYECKHE PEAKIINH, JISKAIINE B OCHOBE OIPEICIICHUS] HUKETS 1 xKele3a. Beroop
ONTUMAJIbHBIX YCIIOBUN ONpeeIeHUsI.

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

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

ATOMHO-3MHUCCUOHHBIA MeTOI. [[pUuHIIMIIManbHAs cXeMa aTOMHO-3MHUCCHOHHOTO CIIEKTPOMETPA.
Hcrounuku atoMu3anuu 1 BO30YXICHHS (aTOMH3ATOPHI): JIEKTPUUECKUE Pa3psIbl (IyroBbIe, HCKPOBBIE,
MTOHM>KEHHOTO JIaBJICHUS ), IJIaMEHa, TJIa3MEHHbIE UCTOYHUKH (T1JIa3MOTPOHBI, MHAYKTUBHO CBSI3aHHAs
mia3Ma), Ja3epbl. 11X ocHOBHbIE XapaKTepUCTUKH: TeMIIepaTypa, COcTaB aTMoc(hepbl aTOMU3aTopa,
KOHLIEHTPALIUS AJIEKTPOHOB.

Meton miameHHoM poToMeTpun. PU3NYECKUE U XUMUUYECKUE TPOLIECCHl B aTOMHU3aTOpaXx.
CriekTpanbHble U PU3UKO-XUMUYECKUE TTOMEXH, CIOCOOBI UX ycTpaHeHHsl. OCOOEHHOCTH MOATOTOBKU
poOBI U €€ BBEACHUS B aTOMHU3aTOPhI pa3IMyHOro Tumna. KauecTBeHHbIN U KOJIMYECTBEHHBIA aHAIN3
aTOMHO-3MHCCHOHHBIM METOJIOM. MeTpoJIoTHYeCKUe XapaKTEPUCTUKU U aHATMTUYECKHE BOZMOXKHOCTH.
Bomnpocs, n3ydaemsie Ha 1abopaTopHBIX 3aHATHAX (34aca)

[TmramMmeHHO-(OTOMETPHYECKOE OTIPEICIIEHIE HATPUS M KAJTUS B IPUPOTHBIX BOJAAX METOIOM
IrPalyipOBOYHOTO Tpaduka.

7.2.1 ATOMHO-ABCOPEIIMOHHBINA METO/] AHAJIM3A (KOHTPOIMPYMBIe KOMIIETCHIMN
OIIK-1,2,3,4,6)

Bomnpocsl, n3yyaembie Ha JeKIHU (KOHTpoJupymble komneTrenunu OIIK-1,2,3,4,6)

[IpuHnunuanpHas cxema aTOMHO-a0COPOIIMOHHOTO CIIEKTpOMETpa. ATOMU3ATOPHI (IIJIaMEHHbIE U
HerutaMeHHbIe). IcTOUHNKY u3aydeHus (JaMIbl ¢ MOJIbIM KaToA0M, HCTOYHUKH CIIJIOUTHOTO CIEKTpa,
Ja3epbl), X XapaKTEPUCTHKU.

CrniekTpasibHble U (U3UKO-XUMUYECKHE IIOMEXH, CIOCOObI NX yCTpaHeHUs. Bo3MokHOCTH,
JOCTOMHCTBA U HEAOCTATKU METO/Ia, €T0 CPAaBHEHHE C aTOMHO-3MHCCUOHHBIM METOJIOM.
MeTtponorudeckue XapakTepUCTUKH.

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

ATOMHO-36COp6L[I/IOHHOC OMpeACIICHUEC MCIU B SJICKTPOJIUTAX

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO (xouTponupymbie komnerenuun OIIK-
1,2,3,4,6)

= B ueM cocTosaT 0coOeHHOCTH METO1a TUTaMEeHHOU (hoTomMeTpun?

=  OOBSCHUTE MPUHIUI BOSHUKHOBEHHS IIJIAMEHHO-IMUCCHOHHOTO CIIeKTpa?

*  Or kakux (paKTOPOB 3aBUCUT BETUUMHA aHATUTUYECKOTO CUTHANIA B (DOTOMETPUHU TUTAMEHH, B
KaKOM BHU/IE €0 MOJIy4aroT?

=  Kakue XuMHUYECKUE dTIEMEHTHI MOKHO OIPEAEIATh METOA0M (POTOMETPUH TUTaMEeHU?



= Kakumu npeumyiiecTBaMH 00J1a1aeT METO/T INIAMEHHOM (POTOMETPHUH 10 CPAaBHEHHIO C
XUMHUYECKUMHU MeTo1aMu?

= Hadgeprure cxemy yCTPOMCTBA JIAMIIBI C IIOJIBIM KaTOJOM, YKAXKUTE IPUHLUII ACUCTBUS.

= KaxkoBa poJib IJIaMEHH MPU ATOMHO-a0COPOIIMOHHBIX OMIPEICTICHUSX ?

= [louemy B aTOMHO-a0COPOIIMOHHOM CIIEKTPO(POTOMETPE HE HCIIOIB3YETCS] HCTOUHUK CIUIOLTHOTO
cera’?

= Kak oxapakTepu3oBaTh YyBCTBUTEIHHOCTh aTOMHO-a0COPOILIMOHHOTO ONIpEAETICHUS?

= Jlnst yero He0OXOUMBI CTaHAAPTHBIE PACTBOPHI?

SAIUTA UHANBUAYAJIBHOI'O 3AJJAHUA U CAAYA KOJVIOKBUYMA.

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

=  OOmMe MPUHIUITEI ONITUYECKUX METOA0B aHanu3a. Kiiaccudukanus MeTo10B.

=  DJEKTPOHHBIEC CTIEKTPHI MOJIEKYJI, HX OCOOCHHOCTH.

=  3aKOHBI MOTJIOMICHUS JIEKTPOMArHUTHOTO U3ITyUEHUS.

= (OObenuHeHHBIN 3ak0oH byrepa-JlamGepra-bepa, rpaHuiibl €ro MpUMEHEHHS.

=  (Crneactus u3 00bEIMHEHHOTO 3aKOHA. BO3MOKHOCTE OTpeielieHus ABYX OKpa-IIIEHHBIX BEIIECTB
MIPU COBMECTHOM TPHUCYTCTBUHU.

* lcTuHHBIE M KaXYyIIUECcs OTKIOHEHUs OT 3akoHa byrepa-JlamGepra-bepa.

=  MouspHbIil KO3(pGUIUEHT MOTJIOMIEHHUS MIEKTPOMArHUTHOTO U3Ty4EHUS — Me-pa
YyBCTBUTEIBLHOCTH CIIEKTPOPOTOMETPUICCKUX METOA0B. VICTUHHBIE U yC-JIOBHBIE 3HAYEHUS MOJL.
K03 duimenTa moraomeHus.

=  XuMuueckue ycioBus (POTOMETpUUYECKOTO aHanu3a. Bimusaue pH pacTtBopa, KOHIICHTpaUK
peareHrta u ap.

= @usnyeckue yciaoBus (POTOMETPUUESCKOTO aHAIN3A.

=  (CnocoObl ompeesieHusT KOHIIEHTPAIIUH, UCTI0JIb3yeMbI€ B (POTOKOJIOPUMETPU-YECKOM aHATH3E.

= 3anmayu, pemaeMbie METoJaMHi (POTOMETPUICCKOTO aHAIH3A.

=  ['uOpuaHbBIA XpoMaTO()OTOMETPUUECKUIA aHAU3, €ro MPUHITUTIBI.

= CHekTpbl aTOMOB, UX XapaKTepUCTHKA.

=  CylHOCTh METOJA SMUCCUOHHOM CIEKTPOCKOIUY TIJIaMEHH.

= [Inams Kak UICTOYHHK aTOMU3AIUN U BO3OYKIeHUS. XUMHUYECKUE PEAKIIUU B IJTAMEHAX.

» [IpuHIunuagpHas cxema IIaMeHHOTo GoToMeTpa.

= 3anmaym, pemnraeMble METo1aMHi (POTOMETPHUH TUTAMEHH. MICTOUYHUKH OIIHOOK.

=  CylHOCTh METO/1a AaTOMHO-00COPOIIMOHHOTO aHAJIH3a.

* [IpuHIMIIHATBHAS CXEMa aTOMHO-a0COPOIIMOHHOTO aHAJIU3a.

=  3anmayu, pemnaeMble METOIaMH aTOMHO-a0COPOITMOHHOTO aHan3a. [lorpem-HoCTH U OrpaHUYCHHS
METOJ0B.
IIPUMEYAHUE: B KOJIJIOKBUYM BXOJIUT 3alIUTa 6cex TAOOPATOPHBIX pabOT MO JaHHOMY pas3zeiny

U pElIeHUE pacYETHBIX 3a]1a4.

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

B derBepTrOoM ceMecTpe MpH BHINOJHEHHUH J1a0OPATOPHBIX 3aHATUH TJaBHOE BHUMAaHME YIENAETCS
pacIIMpEeHUI0 HABBIKOB aHAIUTHUYECKOW PabOThl M JajbHEHIIEMYy YCBOEHHUIO (yHIaMEHTAJIbHBIX OCHOB
AQHAJTMTUYECKOW XUMHH. 3aKIIOUYUTENbHBIM JTAllOM SIBJISIETCS BBINIOJHEHUE KYpCo6oU pabomel —
MIPOBEICHUE KAueCTBEHHOTO0 M KOJIMYECTBEHHOIO aHaiM3a oOpaslia BellecTBa (CMECH BEIIECTB),IPOOBI
BOJBI( BOJOIMPOBOJHONW, MUHEpPAIBbHOM, MPOMCTOKOB U T.A.).. [ €ro BBINOJIHEHHS CTYACHTY JaeTcs
auTeparypa M METOJUKM aHaiu3a. TeMbl KypcOBBIX paOoT yrBepxknatroTcs kadeapoit. Order 1o
KypcoBOW paboTe J[0JDKeH coJiepkaTh MOAPOOHOCTH aHajdu3a C HAOMIOAEHUSMH M 3aMEYaHUsIMU



crynenta.. OTueT paccMaTpuBaeTCs Kak KypcoBas padoTa, 3alluinas ee B ayAUTOPUU CTYIEHT OTBEYaeT
Ha TEOPETHUYECKUE U MPAKTUYECKHE BOTIPOCHL.
[Tpu opopmuernn paboThl JOKHBI OBITH OTOOPAKEHBI CIIETYIOIINE TAIIBI:
1. Llens uccnenoBaHus
2. KayecTBeHHbIN aHAIN3 00BEKTA

* X011 ¥ pe3ybTaThl KAYECTBEHHOTO aHAIIN3a, 0(hOPMIICHHBIE B BHJIE TAOIIUIIBL;

* BriBO1 0 XapakTepe aHaIU3upyeMoro oopasiua.
3. O630p nHUTEPATYPHI.
B 0030pe nuTepaTypbl IPUBOAATCS KOTMYESCTBEHHBIE METO Il OIIPEICIICHIS aHATU3UPYEMOTO
o0pas3ia co CChUIKAMH Ha MCIIOJIb30BAHHBIC JTUTEPATYPHBIE HCTOUHUKH.
4. DKciepUMEHTAJIbHAS YaCTh:

* CxeMa KOJIMYECTBEHHOTO aHaIn3a.

* Pacuer u pe3ynbpTaThl B3BEMIMBaHMS 00pasia.

* MeTonuka pa3ioKeHusi U pacTBOpeHus oOpasua.

* MeToauKa TUTPUMETPUIECKOTO OTIPEACITICHNS; PUTOTOBIICHHE PACTBOPOB, CTaHIapTH3a-

IIUST; pe3yJIbTAaThl TATPOBAHMS, PACUET COJCPIKAHUS OMPEIEIIIEMOTO IIEMEHTa(0B).

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

OTtuer paccMaTpuBaeTcs Kak KypcoBas paboTa, 3aluIias €€ B ayJUTOPHH CTYJCHT OTBEYaeT Ha
TEOPETHUYECKHIE U TIPAKTUIECKUE BOIIPOCHI.

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

[Ipu moaroroBke K 3K3aMeHYy OOydarouuMcs ILeIecoo0pa3HO UCIOJIb30BaTh MaTepUaIbl
JEKIUN, y4eOHO-METOANYECKUE KOMIUIEKCH, HOPMATHUBHBIE TOKYMEHTBI, OCHOBHYIO U
JIOTIOTHUTENIBHYIO JTUTEPATYPY.

Ha sk3aMeH BbIHOCUTCS Marepuall B o0beMe, MPeyCMOTPEHHOM paboueil mporpaMMoi
y4eOHOW TUCIMIUIMHBI 32 CEMECTp. DK3aMeH MTPOBOJIUTCS B MUCHMEHHOM / YCTHOU (popme.

[Ipu mpoBeneHnH ’K3aME€Ha B MUCBMEHHOU (yCTHOM) ¢dopme, BEIyIIUi IMpernoaBaTeiib
COCTAaBIIICT YK3aMEHAIIMOHHbIE OMJIETHI, KOTOPhIE BKJIIOYAIOT B Ce0s: TECTOBBIC 3a/IaHMS;
TEOPETUUYECKUE 3aJaHUs; 3a0a4i WK cuTyaunu. opMyaupoBKa TEOPETUUECKUX 3a1aHUSA
CoBMagaeT ¢ (PopMyIUPOBKON TEpeyHs SK3aMEHAIMOHHBIX BOIMPOCOB, JOBEICHHBIX 10
CBEJICHHsI OOyYaroU[MXCsl HaKaHyHE 3K3aMEeHallMOHHOW ceccuu. Coaep:kaHUEe BOMPOCOB
OJIHOTO OmiIeTa OTHOCHUTCS K Pa3jMYHBIM paszfeiaM MNporpaMMbl C TeM, 4TOOBI Oolee
MIOJIHO OXBAaTUTh MaTepHasl y4eOHON NUCIUILIIUHEI.

B aynutopum, rie nmpoBOIMUTCS YCTHBIM 3K3aMEH, JOJKHO OJJHOBPEMEHHO HAXOJUTHCS HE
Oonee miecTH CTYJASHTOB HA OJHOTO TMperojaBaresisi, MPUHUMAIONIETO 35K3aMeH. Ha
MOATOTOBKY OTBETa Ha OWJIET HA 3K3amMeHe OTBOAUTCS 40 MUHYT.

ITpu npoBeneHNy MMCHMEHHOTO dK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynpraT ycTHOTO (MMCHMEHHOT'0) 9K3aMEHA BBIPAYKACTCS OLIEHKAMMU:



Ouenka «omauunon— om 91 0o 100 6ani06 — TeOpETUIECKOE COJIEPKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPOOEIIOB, HEOOXOAMMBIE MPAKTUYECKUE HABBIKH PA0OTHI C OCBOCHHBIM
MarepuaioM chopMHpOBaHbL. Bee mpemycMoTpeHHbIE IPOrpaMMoit 00y4YeH sl yUeOHbIC 3a1aHusT
BBINIOJIHEHBI, KAYECTBO MX BBITIOJIHEHUSI OIICHEHO YMCIIOM OAIIIOB, OJIM3KMM K MakcuMaibHOMY. Ha
9K3aMEHE CTYZICHT JIEMOHCTPUPYET TITyOOKHE 3HAHUS MIPETyCMOTPEHHOTO MPOrpaMMOid MaTeprara,
yMeeT YeTKO, JJAKOHIYHO 1 JIOTUYECKH MTOCIIeIOBATEIbHO OTBEYATh Ha MMOCTABICHHBIE BOIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6a1108 — TEOPETUUECKOE COIEPKAHUE Kypca OCBOEHO,
HEOOXOMMBIE MPAKTUIECKHUE HABBIKK paboThl CHOPMHUPOBAHEI, BHITOJHEHHBIC YUEOHbIC 3aaHusI
coJieprkaT He3HauMTeNbHbIe OIMOKH. Ha sK3aMeHe cTyaeHT AEMOHCTPUPYET TBEPIOE 3HAHUS
OCHOBHOTO (IIPOrpaMMHOT0) MaTrepralia, yMeeT YeTKO, TPaMOTHO, O€3 CYITIECTBEHHBIX HETOUHOCTEN
OTBEYaTh Ha IMOCTABRIICHHbIE BOIIPOCHIL.

Ouenka «yooenremeopumenvhoy — om 61 0o 80 d6annoe — TEOPETUUECKOE COAECPKAHUE
Kypca OCBOCHO HE€ TIOJHOCTBbIO, HEOOXOJMMBbIC TMPAKTUYECKUE HABBIKU PaOOTHI
chopMUpOBaHbI YaCTUYHO, BHITIOJIHEHHBIC y4eOHbBIC 3aJaHUs COJACPKAT TPyOble OMUOKH.
Ha sx3ameHe cTyaeHT NEMOHCTpUPYET 3HAHUE TOJBKO OCHOBHOI'O MaTepuania, OTBETHI
colepKaT HETOYHOCTH, C€Iab0 apryMEHTUPOBAaHBI, HApYIIEHA IOCJIEI0BATEIbHOCTh
U3JI0’KEHUS MaTepuaia

Ouenka «neyooenemeopumenvho) — om 36 0o 60 6ann068 — TEOPETUIECKOE COJICPKAHUE
Kypca He OCBOEHO, HEOOXOIMMbIE MTPAKTUYECKHE HABBIKK pabOThl HE CHOPMHUPOBAHEI,
BBITMIOJTHEHHBIE YYEOHbBIE 3a/IaHUsI COJIEPKAT IpyOble OMUOKH, TOTIOJHUTEIbHAS
camMocCTosTeIbHasl paboTa HaJ MaTepuaJoM Kypca HE IPUBENET K CYIIECTBEHHOMY
MOBBIIIIEHUIO Ka4eCTBA BBHIMOJIHEHUS yueOHBIX 3aanuid. Ha ax3amene ctyaeHT
JEMOHCTPUPYET HE3HAHUE 3HAYUTEIIHLHON YaCTH MPOTPaMMHOI0 MaTepHuaia,
CYIIIECTBEHHBIE OIMOKU B OTBETAX Ha BOMPOCHI, HEYMEHUE OPUEHTUPOBATHCS B
MaTepuale, HEe3HAHUE OCHOBHBIX MOHITHI AUCITUTUIMHBI

Tadauua 7. Pe3yJbTaThl 0CBOCHUS Y4eOHOH THCUMILIMHBI, MOJIeKALINE MPOBEPKe

Koo u Buo ouenounozo
Pezynomamut O — OcHnoenbvie nokazamenu mamepuana,
obyuenun UHOUKAMOpOE OUeHKU obecneuusarujue
(komnemenyuu) docmudiceHun pe3yiomamoe 00yuenus Popmuposarue
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 pe3yIbTaTRl 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 MeTo10B | TumnoBbie
pacueToB CBOMCTB IPOM3BOJICTBA OLICHOYHbIE
BCIICCTB H HAaHOCTPYKTYPUPOBAHHBIX MaTepUabl ISl
MaTepraios KOMITO3ULHOHHBIX YCTHOTO OIIpoca
MaTepUaJiOB C 3aJlaHHbIMU | (pazzuen S );
CBOWCTBAMM
TUTIOBBIC
Baagers: Omnpenenenye | TECTOBbIE 3aJaHUS
COOTBETCTBUSA (paznmen 5)
HaHOCTPYKTYPUPOBAHHBIX OrnieHOYHbBIE
KOMITO3HITMOHHBIX MaTtepuaibl s
MaTepuajIoB C  HOBBIMH | CAMOCTOSITEIbHOMN
CBOMCTBaAMHM TEXHHYECKOMY | pabOThI (TUIIOBBIE
3a/laHuI0; AHaNIM3 MPUYUH | 3a]la4M pa3fel
HECOOTBETCTBUSA 5.);
HaHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuagoB  TpeOOBaHUSAM
notpedutens u pa3paboTka
MPEeTI0KEHUN 1o ux
PEyNPEXICHUIO u
yCTpaHEHHIO
OIIK-1.2. 3natb: CTangapTsl, MPaKTUYECKOE
[Ipennaraer MOJIO’KEHUS, UHCTPYKIIMU 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
TEOPETUUECKUX TEXHOJIOTUYECKHE YCTHOTO OMpOca
OCHOB napamMeTpsl Ipolecca (pazzen 5 );
TpaAULIMOHHBIX U npou3BojcTBa Biaagers:
HOBBIX Pas/ICJIOB HaBBIKAMH ITPOBEICHUS TUIIOBBIE

XHUMHHN

OKCIICPUMCHTA 110 3aJIaHHOM
MCTOOUKE

TECTOBBIC 3aJaHUS
(pazmen 5)
OueHoYHbIE
MaTepUabl IS
CaMOCTOSITENBHON
paboThI (TUTIOBEHIE
3a/auu pa3en
5.);




OIIK-1.3. 3HaTh: MPaKTUYECKOe
dopmynupyer c 3aHsATHE,
Ymerb: CocTaBiATh
3aKJIFOUEHUS U nabopatopHast
OTIICAaHUS ITPOBOIUMBIX
BBIBO/IBI 110 . pabora,
MCCIIeI0BaHUH 1
pe3ynbpTaTam aHaIn3a TECTUPOBAHUE,
AHAIM3UPOBATH MX
JTUTEePATYPHBIX KOHTPOJIbHAS
pe3ynbTaThl
JAHHBIX, paboTa, 3K3aMeH
COOCTBEHHBIX B1agerh: HABBIKAMHE Turnoseie
IKCHEPUMEHTAIBHBIX | o donviteHHs TOKATBHOR OTICHOYHBIE
Y pacyeTHO- JIOKYMEHTAIHH 110 ToGopy | MATEPHAITBI JIs
TEOPETUYECKHUX PAOOT | poypomor e 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  CHCTEM B | 3aHSITHE,
codmonennem BEI[ECTBAMHU C COBPEMEHHBIX naboparopHast
HOPM TEXHHUKH
COOJII0ICHUEM HOPM HCCIIETOBAHUIX Kak | pabora,
0€30MacHOCTH
— TEXHUKH MOBBIIICHHBIX HCTOYHHKOB | TECTHPOBAHUE,
SKCIICPUMEHT, 0€30MacHOCTH KPaTKOBPEMEHHBIX KOHTPOJIbHAS
BKJIIOYAsi CUHTE3, aBapHITHBIX u | paboTta, 3K3aMeH
aHaJIu3, u3y4e- JOJITOBPEMEHHBIX Tunosslie
HHC CTPYKTYPBI CHUCTEMaTHYECKUX OlLICHOYHEBIE
. BO3/ICIICTBUII Ha YelOBeKa U | MaTepuaibl s
CBOIICTB
OKPYXKaIOIYIO Cpeny; CTHOTO OIpoca
BEIIECTB U PYRAIOMLYIO Cpely 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 BO3MOXHBIX
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
¢  coOmoneHueM  HOpM
TexHukH Oe3omnacHocty (Th)
u  TpeboBaHMIM  OXpaHbI
Tpyna (0T) B
1a00paTOPHBIX YCIOBUIX

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 (MaTepuason),
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 BEILECTB U (pasnen 5 );
MaTepHaioB S —
TECTOBBIC 3aJJaHUS
(pazmen 5)
OneHouHbIE
MaTEPHAITBI JISI
CaMOCTOSITEIbHOU
paboThI (TUTIOBHIE
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 PEMICHHH | 5y criepivMeHTATBHOTO TECTUPOBAHHE,
MCTOJIET Hﬂf 3a/1a XHMHICCKOU UCCJIEIOBAHUS KOHTPOJIbHAS
W3YYCHHUS CBOMCTB | HAIPABIECHHOCTH paBoTa, SK3aMeH
BEIIECTB U YMmern: MCIIOJIB30BATD | P o
MIPOLIECCOB C UX OCHOBHBIE 3AKOHBI | o oumpie
YYaCTHEM C €CTECTBEHHOHAYYHBIX MATepHATE I
I/ICHOJ‘ILBOB&HH?M JTUCIUILUIAH ) B YCTHOTO ompoca
COBPEMEHHOM ) npodeccuoHanbHOI (pazzen 5 );
BBIYHCIUTEIBHOM NEeSITeNbHOCTH, TMPUMEHSTh
TEXHHUKH METOJIbI MaTeMaTU4YECKOTO | TUTIOBBIE
aHaJlM3a U MOJIEIHPOBAHUS, | TECTOBBIC 3aJaHUS
TEOPETUYECKOTO u | (pa3gen )
9KCMIEPUMEHTAIBLHOTO OrneHOYHBIE
UCCIIeIOBaHMs; padoTaTh C | MaTepuaibl AJs
KOMITBIOTEPOM KaK | CaMOCTOSITEILHOM
CpeACTBOM yIpaBieHus | pabOTHI (TUIIOBBIE

uHpopmanuei

3a/1a4u pazzaen




Baanerb:  crocoOHOCTBIO | 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
TEXHOJOTHYECKUAX

aHajin3a

IIPOLIECCOB TIpU
3a1a4
HAIPaBJIEHHOCTH

perieHuu
XUMHUYECKOH

MaTepuraibl I
YCTHOTO OTIpoca
(pazmen 5 );

TUTIOBBIC
TECTOBBIC 3aJJaHUS
(pazmen 5)
OueHouHbIE
MaTepUAITBI 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
YICCIIEIOBaHMSI CBOWICTB
BEILECTB

Buagers: HaBBIKaMU
IMPOBCACHU A HCCIIeJOBaHUM

MIPAKTHYECKOE
3aHATHE,
nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
paboTa, K3aMeH
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 1
WHTEPIPETHPOBATH
MTOJTyYCHHBIC
PE3YIIBTATHI C
HCIIOJIE30BAHUEM
TEOPETUYCCKUX
3HAHHUH U
MPAKTUYECKUX
HaBBIKOB PEIICHUS
MaTEeMaTUYECKHUX U
(bu3UYecKuX 3a1a4

OIIK-4.1. 3HaTh: MAaTeMaTUYECKUN | TPAKTHYECKOE
Hcnons3yer 6a3o0BbIe | ammapaT, HEOOXOIUMBIHN /IS | 3aHATHE,
3HaHMSI B 00JIacTH | peleHus naboparopHas
MaTeMaTHKU u | npodeccuoHanbHBIX 33/1a4 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 IS
JTUCLUIIAH YCTHOTO OTpoca
(pazmen 5 );
TUIIOBBIE
YMerb: pemarb TUIOBBIE TeCTOBbIE 3aaHMs
yaeOHbIe 3a/1auun o (paszen 5)
OCHOBHBIM pasfienaM | 1 poune
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 3a0a4

Ymers: OIIPENEIATh
HE00X0IMMOCTh
IMPUBJICYCHUA

JOIIOJTHHUTCIIbHBIX 3HAHWH 13

CIICIaJIbHbIX pasaciion
MaAaTEMaTHUYCCKUX n
€CTCCTBCHHOHAYYHBIX

JTWCUUTUTAH JIISL  PeIICHUS
npoQeccuoOHAIbHBIX 3ajad,
MIPUMEHSTh MOJTy9EeHHBIC
TEOPETHUYECKHE 3HAHUSA U
MaTeMaTUYeCKui  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

OKCIICPpUMCHTOB

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

OKCIICPUMCHTOB

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

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

5.);




OIIK-4.3.
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, HpaBI/IJ'H)HO
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  MaTepHalloBeaYecKOi

3a/1a4uu
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | ITPAKTUYECKOE
WCIIOJIb30BAThH Hcnonb3yer UCTOYHUKKA  UHPOpMAIUH | 3aHATHE,
CYIIECTBYIOIINE coBpemeHHsbie [T- JUISL penieHus 3aj1a4 | jabopaTopHas
MPOrpaMMHEIE TEXHOJIOTUH MPU npodeccruonansHoil  cdepsrl | padoTa,
MPOAYKTHI U cbope, aHasmze, JeSTEIbHOCTH, OCHOBBI | TECTUPOBAHHUE,
nH(pOpMaMOHHBIE o0paboTke 1 UH(GOPMAITMOHHBIX KOHTpPOJIbHAS
0a3bl JAaHHBIX IS NpeICTABICHUI TEXHOJIOT A, OCHOBHBIE | paboTa, SK3aMeH
peuieHus 3aaa4y uHpOpMAIH BO3MOYKHOCTH UM mpaBuia | Tunossie
npodecCHOHABHON | XUMHUYECKOTO 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

Ymersn: 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
MIPOrPAMMHOTO
obOecrieueHust TUTS
00paboTku pe3yIbTaTOB
HCCIIEI0OBAaHNN u
IpEJICTaBICHUS ux

HAay4YHOMY 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
NEATEILHOCTH

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
MaTepUabl IS




uHpOpMaLUn c
UCIIOJIb30BaHUEM OOIIUX W
CHEeMAIN3UPOBAHHBIX  0a3

JaHHBIX

IMPUMCHATH
CIICIUATM3UPOBAHHOC
nporpaMMHOe oObOecreueHue
npu IMPOBECACHNU
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

JCATCIIbHOCTH

CaMOCTOATEILHON

paboThI (TUIIOBBIE

3a71auu paszes
5.);

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




THUIIOBBIC
TECTOBBIC 3aJIaHUS
(paznmen 5)
OueHouHbIe
MaTEPHAIIBI JISI
CaMOCTOSITEIbHOMN
paboThl (TUIIOBHIE
3aJlaud pa3zelt

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
JUTEPATypHOTO SI3BIKA,
OCHOBHBIE T0JIOKEHUS
(GyHKIMOHAIBHOU
CTHJINCTUKH, IpaBuUIIa

IIOJATOTOBKH peUn

Ymers: aHAJIM3UpPOBATh
peub B
acreKTe,
nH(pOpPMaTHBHO-
CIIPABOYHOW  JIUTEPATYPOIl,
OpraHU30BbIBATH
peueByIo JEeSITeNIbHOCTD
a/IeKBaTHO CUTYaIUsIM

06H_IeHI/I${ B COOTBCTCTBHUH C

HOPpMaTUBHOM
TI0JIB30BaThCA

CBOIO

JUTEPATYPHOI HOPMOM

Baaners: HaBbIKAMU
MPOAYLIUPOBAHUS B
COOTBETCTBUU c
JIUTEPATypHOI HOpMOU
TOYHOMH, JIOTUYHOM,
BBIPA3UTEILHON  peun B
YCTHOM WM  NUCBMEHHOMN
dopmax npu

CaMOCTOSITEJIBHOM PELIECHUU
KOHKPETHOU
KOMMYHUKATUBHOH 3aJ1a4u

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

TUIIOBBIE
TECTOBbBIE 3aJaHUS
(paznmen 5)
OueHouHbIE
MaTepUabl IS
CaMOCTOSITEIbHOMN
paboTHI (TUIIOBBIC
3aa4un paszen
5.);

OIIK-6-2.
IIpencrasnser
HUH(pOpMAIIHIO
XHUMHUYECKOTO

3HaTh: o0m1yto
XapaKTePUCTUKY TMpoliecca
cbopa, nmepenaym,
00pabOTKU U HAKOTLICHUS

MPAaKTUYECKOe
3aHsATHE,
nabopaTopHas
pabora,




COJICpKAHUSA C uH(GOPMAIINH; - TEXHOJIOTUU | TECTHPOBAHUE,
y4eToM TpeOoBaHUH | 06pabOTKU TEKCTOBOM M KOHTPOJIbHAS
oubnmorpapuueckoil | rpaduueckoii nabopmarmu; | pabota, 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 (TUTIOBBIE
paboTaTh C MPOTPaMMHBIMH | 33/1a49H pa3e
cpencTBamMu 00IIero 5.);
Ha3Ha4YeHUs; - paboTaTh B
JIOKQJIBHBIX U TJI00ATBHBIX
cerax OBM. - npumMeHsITh
CTaHJapTHbBIE IPOTPAMMHBIE
CpeICTBa MOJyYEeHHUS,
XpaHEeHHs ¥ TIEpepadOTKH
nHpopMaIum.
Bananers: HaBbIKaMU
MPUMEHEHHUS CTaHAAPTHBIX
IPOrPaMMHBIX CPEJCTB B
obnacty nHGOPMAITMOHHON
0e30MacHOCTH
OIIK-6.3. 3HaTh: KyJbTYpOH | IPAKTHYECKOE
IIpencrasnser MBILUIEHUS, - IIpHEMaMU | 3aHATHE,
pesynbTaThl pabOTHI B | pesenus KOHCTPYKTHUBHOTO | JaboparopHas
BHJC TC3HUCOB auanora; -  MeTojJaMH | pabora,
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
MBIIIJICHHUS; -
COBPEMEHHBIMH
KOMMYHHUKAIIHOHHBIMH
TEXHOJIOTHSIMHU, CII0OCOO0aMU
BHIOOpa  BHUJA  JEJIOBOTO
OOLIEHNS B YIIPaBIEHYECKOM
CUTYaIuu

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

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

(pazmen 5 );

TUIIOBBIE
TECTOBBIE 3aJaHUS
(paznmen 5)
OueHouHbIE
MaTepuabl i
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 SKCIICPUMCHTA,

MIOCTPOEHUSI MOJIeNIEN U3ydaeMbIX 0ObEKTOB

-MCTO/JAbl CUCTEMATU3allluU U aHaJIn3a pE3yJIbTAaTOB

XUMUYECKOTO  JKCHEPUMEHTa,  HaOJIOJACHHM,

U3MEpEHUH, a TakkKe pe3ylabTaToB 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 pe3yabTAThl SKCIIEPUMEHTA,

(hopMyIpPOBaThH BHIBOIBI

-UHTEPIPETUPOBATH PE3YJIbTATH COOCTBEHHBIX
AKCIIEPUMEHTOB 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 KOJIMYECTBEHHOTO
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

3HATH:

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

N3y4YEHUE CTPYKTYpbI
MaTepHalOB, HCCICNOBAaHUE IPOLECCOB C HX

BKJIIOYas  CHUHTE3,  aHaJIU3,

U CBOWCTB BELIECTB U

y4acTHeM
YMmern:

-CMHTE3UpOBATh BEUIECTBA U MaTE€pUalbl pa3HOU
MPUPOBI C KCTIOJIB30BAHUEM UMEIOIINXCSA
METOJIMK,

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

Biaaners:

-METOJaMH TMPOBCACHHA CTAaHAAPTHBIX OIICpaluu
oI ONMpCACIICHHUA XHMHUYECKOTO U (1)330B01"O
COCTaBa BCIICCTB U MAaTCPUAJIOB HA NX OCHOBC.

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/1a4u pa3fen 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:

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

OIIK-4.
Crniocoben
TUTAHUPOBA
Th pabOTHI
XUMHYECKO
i
HaIpaBJIcH
HOCTH,
00pabaThIiB
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 Hpe,Z[CTaBJ'IeHI/Iﬁ

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

TumoBsIie OLIEHOYHBIE MAaTEPUAITBI
IUIsL YCTHOTO ompoca (pazoen 5 ),

TUIIOBBIC TECTOBBIC 3aaHUS
(pazmen 5.)

OrneHouHbIE MaTepHAIIbI IS
CaMOCTOSITENBHON pabOThI
(TUTIOBBIE 3a/1a4M pa3ien 5.

TUIIOBBIE OIICHOYHBIE MaTepHalbl K
caMOCTOATEeNbHON paboTe(pazoen
5.)




TEOpeTHIEC
KUX 3HAHHUH
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/laHus
(paznmen 5)

OHGHO‘IHBIG MaTcpHralibl JIIsA
CaMOCTOSITEIbHOU paboThl

(TUTIOBBIE 3a/1aUM pa3fen 5);

npUMepHble  TeMbl  pedepaTos
(pazmen 5);

TUITIOBBIC OICHOYHBIC MaTCPUaJIbl K

Buaanern:

-0a30BBIMH 3HAHUAMHU B OOJACTA MATEMATHUKU U
(Y3UKA TIpU TIAHUPOBAHUHM PAabOT XUMHUYECKOU
HaIPaBJICHHOCTH

IMPAKTUYICCKOC 3aHATHUC,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHAS

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

THUIIOBBIC TECTOBBIC 3alaHus

(pazmen 5)
OneHoYHbIE ~ MaTepuanbl IS
CaMOCTOSTEITBHOM paboThI

(TUIOBBIC 3a/1aYM 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 OLCHOYHBIC MaTCPUAJIbL
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  pedeparos

TUITIOBBIC OICHOYHBIC MaTCPUaJIbl K

YMerTh:

-IIPEJICTAaBIIATh pPe3yJlbTaThl paboThl B  BHJE
TE€3UCOB  JIOKJaJa Ha pPYCCKOM  A3BbIKE B
COOTBETCTBMM C HOpPMaMd U  IIpaBUIAMH,

NPUHATBIMU B XUMHYCCKOM COO6H.ICCTB€

NPaKTUYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTUPOBAHUE, KOHTPOJIbHASI

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 OLICHOYHLIC MAaTCpHAJIbI 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 MaTCPpHUaJIbl K
9K3aMEHY

7. Y4eOHO-MeTOANYeCKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHMIIIMHBI (MOIYJIsA)

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 (rof pea. FO.A. 3onorosa). Kuura 2. Metozasl
XHUMHYECKoro ananausa.- M.: Beicm. mk.,. 2012.- 461 c.

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

4. BacunweB B.11. Ananmutnueckas xumust. Kuura 1. Turtpumerpuueckue u
rpaBUMeTpUUYecKre MeTo bl ananu3a. M.: Jlpoda. 2005. 369 c.

5. BacuinbpeB B.I1. Ananutnueckast xumusa. Kanra 2. ®U3uko-XxUMHUYECKHUE METOIBI
anamu3a. M.: JIpoda, 2005. 384 c.

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

7. AHanutudeckas XuMus U (GU3NKO-XUMHUYECKUE METO/IbI aHau3a B 2-X TOMax MO/ pe/l.
npodeccopa Umenko A.JL.T.1. M:Akanemus. 2012

8. AHanmuTHYecKasi XUMUS U PU3HKO-XUMUUYECKUE METObl aHAJIN3a B 2-X TOMAaX MO Pe.
npodeccopa Umenko A.JI.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. Ananutrueckas xumus. [Ipo6ieMbl U TOIX0bI B 2-X TOMAX . IEPEBOJI C AHTJIMKHCKOTO
noj penakuuen akagemuka 3omnorosa FO.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutnueckast xumust. 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 UCCIE0BATEIILCKUN TEXHOJIOTMYECKUN yHuBepcureT, 2013. — 236 ¢c. —
978-5-7882-1454-2. — Pexxum noctyna: http://www.iprbookshop.ru/62058.html

12. Xaputonos 10.4., Ananutuyeckas xumusa. Ananutuka 1. O0iiue TeopeTuueckue
ocHoBbI. KauecTBeHHbIN 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 1O.4., Ananutnueckas xumus. KauectBeHHbIl aHanu3. Turpumerpus.
COopHuK yripaxxHeHUM [DneKTpoHHBIN pecypc] : yueOHoe nmocoodue / FO.5. XaputoHos,
JI.H. JI)xabapos - M. : [DOTAP-Menaua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 -
Pexxum noctyna: http:// www.studentlibrary.ru/book/ISBN9785970432723 . html

7.2. /lononnumenvuasa aumepamypa

1. Orto M. CoBpeMeHHbIE METOIbI AHATUTHYECKON XUMuUH ( 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., enk I'. KonndyectBenusiit ananus. M.: Mup, 2078, 557 c.

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

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

6. Jlaittunen I'.A., Xappuc B.E. Xumnueckuit 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. CuctreMaTH4eCKUE U CIIy4ailHbIe MOTPEIIHOCTH XUMUYECKOTO
aHanm3a.. YueoHoe mocobwue 1y By3os/ - M.: UKL "Axanemkanra ", 2004.- 157 c.

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

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

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

7.3. Illepuoouueckue uzoanusn
1. XKypnan aHanuTHYECKOW XUMUHU


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

2. Kypnan oO1ieit xuMuu
3. KypHan HEOpraHH4EeCKONXUMUN
7.4. Humepnem — pecypcwl
[Ipu U3y4eHUH TUCUUIUIMHBI « AHAJTUTHYECKAs XUMUS» 00ydaromuecs
o0OecrieueHbl TOCTYNOM (YJIaJICHHBIN JOCTYI) K 3JeKTPOHHBIM HH(OPMALUOHHBIM PECYPCAM:

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOpbIM o0ecniedeH aoctyn noan3oBarejasam KbBI'Y (2020-2021 rr.)

Neni/m HaumeHoBanue Kparkas Anpec HaumeHnoBanue YcaoBus
3J1eKTPOHHOT'O pecypca | XapaKTepuCTHKA caiita OprasHu3aium- AocTyna
BJIajleJIbIA;
PEKBH3UTHI
JA0TroBOpa
1. | «WebofScience» (WOS) | ABTopurerHas http://www. Komnanust Hocrym mio IP-
MOJTUTEMAaTHIECKas isiknowled | Thomson Reuters anpecam KBI'Y
pedepaTuBHO- ge.com/ Cy0uIeH3u0HHbI
oubnmorpaduyeckas il JoroBop
u Ne WoS/592 or
HayKOMeTpHUUYecKast 05.09.2019 .
0a3a JaHHBIX, B AKTHBEH JI0
KOTOpPOM 31.12.2021r.
HWHICKCUPYIOTCS
okoJjio 12,5
TbIC. )KYPHAJIOB
2. SciverseScopus Pedepatusnas u N3narenscTBO Hoctyn o 1P-
HM31aTeIbCTBA aHanuTHdeckas 6a3a | http:/www. | «Elsevier. Hayka u | ampecam KBI'Y
«Omp3eBup. Hayka u TAHHBIX, scopus.com TEXHOJIOTUI
TEXHOJIOT U cozeprkalas Cy0u1eH3uOHHbI
21.000 i 1oroBOp
PELieH3UPYEMBIX Ne Scopus/592 ot
xypHanos; 100.000 05.09.2019 r.
KHHT; 370 KHUKHBIA AKTHUBEH 110
cepuit 31.12.2021r.
(TIpomomKarOIIIXCs
W3IaHAN ),
6,8 MH.
JIOKIIAZI0B U3 TPYAOB
KOH( epeHIni
3. | HayuyHnas 3jekTpoHHasa | DIEKTpOHHAsS http://elibra 000 «H32b» [MomubIit gocTyn
ounomorexka (HOb 6ubimoreka ry.ru
PODON) Hay4HBIX
TyOHKaIIiA -
ITOJTHOTEKCTOBBIC
Bepcuu okomo 4000
WHOCTPaHHBIX U
3900
OTEYEeCTBEHHBIX
Hay4YHBIX )KYPHAJIOB,
pedepatsr
myOnukaruii 20
TBHICSY J)KYPHAJIOB, a
TaKKe onucanus 1,5
MJTH. 3apyOeXKHBIX U
POCCUICKUX



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

JIMccepTanuil.
2800 poccuiickux
JKypHaJoB Ha

0e3B0O3ME3AHOM
OCHOBE
Bbazanannsbix Science | HamuonanbHas http://elibra 000 «H3b» ABTOPHU30BaHHBI
Index (PUHII) HH(POPMAITOHHO- ry.ru JIUIeH3MOHHBIN W JTOCTYII.
aHaJIUTHYECKast JIOrOBOP [To3Bonsier
CHCTEMa, Sciencelndex JIOIIOJIHSTE U
AKKyMYJIMPYIOIIast NeS10-741/2020 YTOUHSTh
Oonee 6 MAJITHOHOB ot 16.06.2020 . CBEJICHUS O
TyOJUKALTHA AXTHBEH 10 MyOIMKAIUIX
POCCUUCKUX 01.07.2021r. yuensix KbI'Y,
ABTOPOB, a TAKXKE WUMEIOLINXCS B
nHPOPMAIHIO 00 UX PUHI]
LUTHPOBAHUH W3
oomee 4500
POCCHUICKUX
JKYPHAJIOB.
9BC «Koncyabrantr | 13800 usnanuii no http://www. 000 [onnsbIit gocTyn
CTYIEHTa» BCeM 00J1acTsIM studmedlib. | «Ilomurexpecypc» (perucrpamms
3HAHUH, ru (r. Mockga) o [P-anpecam
BKJIFOUAeT OoJjee http://www. Jorosop KBI'Y)
gem 12000 medcollege | Ne240CJ1/09-2020
Y4eOHUKOB H lib.ru Ot 30.09.2020 r.
yaeOHBIX TOCOOMH AKTHBEH 10
s BO u CIIO, 864 30.09.2021r.
HaWMEHOBaHUM
KypHajos u 917
MOHOTpadHii.
IBC «JIanb» ONEeKTPOHHBIC https://e.lan 000 «3BC [TomuEI# gocTym
BEpCUH KHUT book.com/ | JIAHb» (1. Cankr- (peructpanmst
BEIYIIIX ITerep6ypr) o IP-anpecam
W31aTENBCTB Jorosop KBI'Y)
yueOHOH 1 Hay4YHOMH Ne2E/223
JTUTEPaTypsl (B TOM ot 10.02.2020 1.
qucne AKTHBEH 10
YHUBEPCUTETCKUAX 10.02.2021r.
HU31aTEIbCTB), TAK U
3JIEKTPOHHEIE
BEpCHH
MIEPUONIECKIX
W3aHUM 110
Pa3TUYHBIM
o0JracTsIM 3HAHUI.
Hanunonansnas OObenHeHHBIN https://n30. OI'bY Hocrym ¢
3JIEKTPOHHAS 3JIEKTPOHHBII pd «Poccwuiickas 3JIEKTPOHHOT O
ouduorexka PI'b Kartajior (oHI0B roCyAapCTBEHHAS YUTAIBHOTO
POCCHICKUX OMOIMOTEKAY 3aJa
OnOIHOTEK, Horosop OnbIMoTEKN
cojiep KaImit Nel01/HDB/1666- KBI'Y
4331 542 n ot 10.09.2020r.
3JIEKTPOHHBIX Cpokom Ha 5 et
JOKYMEHTOB

00pa3oBaTEIBHOI0 U
HAY4YHOTO XapakTepa
0 PA3TUYHBIM



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

OTpaciisIM 3HaHUUN

8. IBC «IPRbooks» 107831 http://iprbo | OOO «Ai#i I1u Jp | [onHelii gocTyn
MyOIUKALUiA, B T.4.: okshop.ru/ Menua» (peructpauus
19071 — y4eOHbIX (r. CapatoB) no [P-anpecam
n3nanuii, 6746 — Jorosop KBI'Y)
Hay4YHBIX U3/1aHUM, Ne6266/20
700 xomnexiui, 343 ot 19.02.2020 .
)kypuana BAK, 2085 AXTHBEH 10
ayAOU3JaHUI. 02.04.2021r.
9. IBC «Opaiit» ana ONeKTpOHHEIE https://ww 000 [MonHelii nocTyn
C1io BepcHH yueOHOW 1 w.biblio- «DNEKTPOHHOE (peructpanus
Hay4YHOH online.ru/ M3JIATENTBCTBO o [P-anpecam
JIUTEPATYPBL FOPAMT» (r. KBI'Y)
HU3aTeJILCTB Mockga)
«Opaiit» g CI1O JoroBop
Y DJIEKTPOHHBIE Nel83/EII-223
BEpPCHUH Ot 19.11.2020 .
MIEPUOITUECKHX AKTHBEH 10
U3IaHUU 110 19.11.2021r.
pa3IHYHBIM
o0yracTsiM 3HAHUI.
10. | Polpred.com. HoBoctn. | O630p CMU Poccun | http://polpr 000 «lommpen Hoctyn o 1P-
00630p CMMU. Poccusi u | 1 3apyOexbs. ed.com CIIPAaBOYHUKH anpecam KbI'Y
3apy0exbe ITomHbBIE TEKCTHI +
aHanutuka u3 600
n3naHui mo 53
OTpacisiM
11. IIpe3naenTckan Bboxee 500 000 http://www. OI'bY ABTOPHU30BaHHEI
oudauorexka uM. b.H. | 31eKTpoHHBIX prlib.ru «IIpesmaeHTcKas 1 moCTyII U3
Eabnuna JIOKYMEHTOB 110 OnOImMoTeKa UM. OnOIMOTEKHU

ucropun OTedecTna,
POCCHIICKOM
rOCYIapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

IIpaBy

b.H. Enxsrinaay (T.
Canxr-IletepOypr)
Coramenue ot
15.11.2016r.
Cpokom Ha 5 et
(c
JlaJIbH U IIEHTIPOIIO
ranueit)

(aym. Ne214)

n I/IH(bOpMaI_II/IOHHBIe CIIPABOYHBIC CHCTCMbI «KOHCYJ’ILT&HT HJ'IIOC», «FapaHT».

7.5.Memoouueckue ykazanusa K 1a00pamopHvim U nPAKmu4eckKum 3aHAmuaMm
1. XacanoB B. B., Vnnb6amesa P.J[.. KadecTBeHHBI1 U KOJIWYECTBEHHBIA aHAJIN3.

Jlaboparopusiii npaktukym — Hanbumk: KaGapauno-bankapckuii I'ocymapcTBeHHbIN

Yuusepcuret, 2017 r. — 142 c.

2. Ynw6amena P.Jl., XacanoB B.B. KommuectBennbiit ananus. JIabopatopHbIi MPaKTUKYM
— Hanpunk: Kabapauno-bankapckuii ['ocynapctBennsiii Y HuBepeutet, 2016 r. —55c.

3. OcHoBbl aHanuTHueckor xumuu. [Ipaktuueckoe pykoBoacTBo. KomiekTus aBTopos. /
ITox pen. FO.A. 3omoroBa. M.: Beiciias mkona, 2001. 412 c.
4. BacunbeB B.I1. Ananutnueckas xumusi. COOpHUK BONPOCOB, YIPAXKHEHUNW U 3ajad.
M.: poda. 2003. 320 c.


http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

5. Jlypwe 10.1O. CripaBouHMK 110 aHATUTHYECKON XxuMuu. 6 n3a. M.: Xumus, 2089.

7.6. Memoouueckue ykazanus no npoeedeHuI0 pasiuiHslx y4eOHovixX 3auamuil, K
KypCO8OMY NPOEKMUPOBAHUIO U OPY2UM UOAM CAMOCHMOAMETbHOU PADOMbL.

Memoouueckue pexomenoayuu no uzy4eHuio OUCYUNIUHb «AHATUMUYECKAA XUMUA»
0n1a odyuawwuxcsa

[Ipuctynas kK U3y4eHHUIO TUCIUIUIMHBI, 00yJaroneMycss He0OX0AMMO 03HAKOMUTHCS
C TEMaTUYECKUM IUIAHOM 3aHSTHUN, CIIMCKOM PEKOMEHJOBAHHOW Y4eOHOH JIMTEepaTyphl.
CrnenyeT ySCHUTH TIOCJIEIOBATEIBLHOCTh BBIMIOJHEHUS WHJUBUIAYAIBHBIX YYEOHBIX
3a/IaHUM, 3aHECTH B CBOIO pabO4yr TETpaab TEMbl M CPOKH TMPOBEJCHUS CEMHUHAPOB,
HaIMCaHMUS y4YEeOHBIX M TBOpUYECKUX paboT. [lpu m3yueHun MUCHUIUIMHBI 00ydYaroniuecs
BBITMIOJHSIOT CIEAYIONIME 3aJaHus: HU3y4aloT PEKOMEHJIOBAaHHYIO Y4€OHYI0O U Hay4YHYIO
JUTEpaTypy; MHUIIYT KOHTPOJIbHBIC pPAOOTHI, TOTOBIAT JOKJIAAbl W COOOIICHHUS K
MPAKTUYECKUM 3aHSATUSM; BBITIOTHSIIOT CAMOCTOSITEIbHBIE TBOPUECKHE PA0OTHI, y4aCTBYIOT
B BBINIOJIHEHUHM TPAKTUYECKUX 3aJaHui. YpPOBEHb M TIIyOMHA YCBOEHHUS IUCIUIUIMHBI
3aBUCSAT OT AaKTUBHOM M CHCTEMaTHYecKoW paldoThl HaA JIEKIHUSAX, HW3Y4YCHUs
PEKOMEHI0BAaHHOU JINTEPATYPHI, BBIIIOJIHEHUSI KOHTPOJIBHBIX TMCBMEHHBIX 3a1aHUI

Kypc wu3ywaercs Ha JeKOWAX, CEMHHApaxX, TMPH CAMOCTOSTEIBHOW W
WHIUBHUIYaTbHOH paboTe oOydarommuxcs. OOydaronmuics IS IOJHOTO OCBOSHUS
MaTepHuaia JOJHKCH He IPOIyCKaTh 3aHATHS M aKTHBHO y4aCTBOBATh B Y4COHOM Iporiecce.
JIekuu BKIIFOYAIOT BCE TEMBI U OCHOBHBIC BOIPOCHI TCOPHUH M MPAKTHKU CTPaXOBaHUS.
Jlns MmakcuManbHON () (PEKTUBHOCTH U3YUCHHS HEOOXOAMMO MOCTOSIHHO BECTH KOHCITEKT
JIEKIIU, 3HaTh PEKOMEHIyeMYIO TIPeToaBaTesieM JIUTePaTypy, MO3BOJISIONIYIO TOTIOTHUTD
3HAHMS ¥ JTy4IlIe TTOJITOTOBUTHCS K CEMUHAPCKUM 3aHSTHSIM.

B cooTBeTCTBHM ¢ Y4YEOHBIM IJIJAHOM Ha KaXAYI0 TEMY BBIIEJIEHO HEOOXOIMMOE
KOJINYECTBO YaCOB ITPAKTUYECKUX 3aHATHUH, KOTOpPHIE MPOBOASTCS B COOTBETCTBUU C
BOIIPOCAMHU, PEKOMEHIOBAHHBIMHA K M3YYCHHIO TI0 ONpeneeHHbIM TeMaMm. OOydJaroniuecs
JOJKHBI PETYJIIPHO TOTOBUTHCS K CEMUHAPCKUM 3aHITUSIM U Y4aCTBOBAaTh B OOCYKJICHUU
BONpPOCOB. IIpu NOATOTOBKE K 3aHATUSAM CJIEAYET PYKOBOACTBOBATHCS KOHCIIEKTOM
JEKIUNA ¥ PEKOMEHOBAaHHOW JuTepatypoid. Temarnueckuil TiaH JUCHUTUTUHBI, y4eOHO-
METOJIMYECKHE MATEPHUAIbL, @ TAKKE CIIUCOK PEKOMEHAOBAHHOM JIMTEPATYPhI IIPUBEACHBI B
paboueil mporpamme

B xoxe m3yueHus AUCHMIUIMHBI OOYYaIOIIUNUCSI MMEET BO3MOYKHOCThH MOJATOTOBHUTH
pedepar 1o BBHIOpAaHHOM W3 MpemIoKeHHOTo B Paboueld mporpamMMme CIIHCKa TeMe.



Brictynnenue ¢ gokiagom mo pedepary B rpymme MpoBOoAUTCS B (GoOpMe MPE3eHTAIUU C
HCTIOJIb30BAHUEM MYJIbTUMEIUNHONU TEXHUKH.

Memoouueckue pexomenoayuu npu padoome Ha0 KOHCHEKMOM 80 8PeMs NPOBEOCeHUS
JIeKyuu

B mporecce NEKIMOHHBIX 3aHATUH LEIECO00pPa3HO KOHCHEKTUPOBATh Y4YEOHBIN
Matepua. JlJigs 3TOro KUCMONb3YIOTCS OOIIME U yTBEpAMBIIMECS B NMPAKTUKE MpaBuia, U
MPUEMbl KOHCTIEKTUPOBAHMS JIEKIIHI:

KOHCHGKTI/IpOBaHI/Ie J'ICKLII/Iﬁ BCACTCA B CIICLIMAJIBHO OTBGHCHHOﬁ JJIsL 9TOTO TCTpaau,
Ka)KIIBIﬁ JIUCT KOTOpOﬁ JOJDKCH HMMCTbH IIOJIsI, HA KOTOPBIX JOCJIIAOTCA IMOMCTKH U3
peKOMCHHOBaHHOﬁ JINTCPATYPhI, AOMOJHAOIINC MATCPpHUAl HpOCHymaHHOfI JCKIOIMHU, a
TAKKC MMOAYCPKUBAIOIIHNC OCO6YIO BaXXHOCTDH TCX WJIN UHBIX TCOPCTUICCKUX MOJIOKCHUH.

IlenecooOpa3Ho 3anuchiBaTh TEMY U IUIAH JIEKLHUM, PEKOMEHIyEMYIO JUTEpaTypy K
TeMe. 3alucu pas3fesioB JEKUUH JODKHBI MMETh 3arojlOBKHM, IOJ3aroJIOBKH, KpacHBIE
CTpoku. Jlnsi BBIIEICHUS pa3/iesioB, BBIBOJIOB, OIPEAENICHUM, OCHOBHBIX WM MOXXHO
UCIIOJIb30BaTh IIBETHBIE KapaHIalu U (JIOMacTephl.

Ha3BaHHblEe B JIGKIMH CCHUIKM Ha IEPBOUCTOYHUKU HANO0 TOMETUTh Ha MOJNSX,
9TOOBI MPU CAMOCTOSITEILHON paboTe HAWTH M BIHUCATh UX. B KOHCHEKTE OCIOBHO
3aMMCHIBAIOTCS ONPEEIICHNs] TIOHATUN, KaTeropuid U 3aKkoHOB. OcCTalbHOE TOKHO OBITH
3aIIMCaHO CBOMMH CIIOBAMH.

Kaxnomy cryneHTy He0oOXOAMMO BbIpabOTaTh M HCIOJB30BAaTh JIOMYCTHUMbBIC
COKpaIllleHHus HanboJiee pacpoCTPaHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pelcomem)auuu no no02omoeKe K npakmuiecCKum 3aHAmuImM

[IpakTrueckue (CeMHUHApPCKHE) 3aHSATHS — COCTaBHAsA 4YacTh Y4eOHOro Ipoliecca,
rpynmnoBasi ¢opMa 3aHITHI MPU aKTUBHOM Yy4YacTHHU CTyJeHTOB. [IpakTuueckue 3aHSATHS
CIIOCOOCTBYIOT yriyOJEHHOMY M3y4YEHHI0 HambOoJee CIOXKHBIX MPOOJIeM HAyKH U CIIyXkKaT
OCHOBHO# (pOpMOIi MOJIBEICHUSI HTOTOB CAMOCTOSTEIIBHOM paboThl oOyuarommxcs. Llempro
MPAKTUYECKUX 3aHATUN SBISETCS YIIIYyOJeHHE M 3aKpeIUIeHHe TEOPETUYECKUX 3HAHUH,
MOJIYYCHHBIX OOYYAIONUMUCS Ha JICKIUAX W B MPOIECCE CAMOCTOSTEIBHOTO W3YYCHUS
y4eOHOTO MaTepuana, a, CIeAoBaTelbHo, (GOPMHUPOBAHUE Y HUX OIMPEACIICHHBIX YMEHUN U
HAaBBIKOB.

B xone moAarotoBKM K CEMHUHAPCKOMY 3aHSATHUIO HEOOXOJUMO MPOYUTATh KOHCIEKT
JEKUWH, U3YyYUTh OCHOBHYK) JIUTEPATypy, O3HAKOMHUTBCS C  JIONOJHUTEIbHON
JIUTEPATYPOU, BBIIIOJIHUTH BBIJJAHHBIEC MPEMIOAABATENIEM MpaKkTUUecKue 3aaanus. [Ipu aTom



y4ecTb PEKOMEHJAlMu IpernojaBarens U TpeOoBaHUs mporpammbl. JlopabaTeiBaTh CBOU
KOHCIIEKT JIEKIIUH, J€JIasi B HEM COOTBETCTBYIOIIUE 3aIIUCH U3 JINTEPATYPBI.

XKenatenbHO mNpU MNOATOTOBKE K MPAKTHYECKUM 3aHATUSAM IO JAUCLUIUIMHE
OJIHOBPEMEHHO HCIOJIb30BaTh HECKOJIbKO HWCTOYHUKOB, PACKPBIBAIOIIMX 3aJaHHBIC
BOIIPOCHI.

Ha npakTudeckux 3aHATHAX 00YyYaronIuecs ydaTcs IpaMOTHO H3Jarath MpoOJeMbl,
CBOOOTHO BBICKA3bIBaTh CBOM MBICIIM W CYXJICHHS, pPacCMaTpUBAIOT CHTYAaIlWH,
CHIOCOOCTBYIOIINE PAa3BUTHIO MpodeccrnoHanbHOW KOMMIeTeHTHOCTH. Clenyer MMeTh B
BUJTy, YTO TIOJITOTOBKA K MPAKTHYECKOMY 3aHSATHIO 3aBUCUT OT ()OPMBI, MECTa MPOBEICHUS
CEMUHapa, KOHKPETHBIX 3aJaHUN W MOPYYCHHH. DTO MOXKET OBITh HANMCAaHWE JOKIIana,
acce, pedepara (C MOCISAYIOMUM UX 00CYXKICHUEM ), KOJITIOKBUYM.

Memoouueckue pexomeHoayuu no 6bINOJIHEHUIO 1A00PAMOPHBIX PAdOmM

[lepeuenp 1abopaTOpHBIX PabOT W METOAMYECKUE YKa3aHHS MO UX BBIMOIHEHUIO
IpUBOJATCS B 1. 7.5.

Memoouueckue pexomenoayuu no Op2anu3ayuu CamoCmoameabHoul padonvl

CamoctosarenbHass pabota (mo B.M. Jlamo «camMOCTOATENBHBI — YENIOBEK,
UMEIOIUN CBOU TBEpJble yOEKICHUS») OCYIIECTBISIETCS MpH BceX GopMax 00ydeHHUS:
OYHOW U 3a0YHOM.

CamocTosTenbHast paboTa 00y4JarmuXces - Cloco0 aKTUBHOTO, IeJICHANIPABIEHHOTO
NpUOOPETEHUs CTYACHTOM HOBBIX JUIsl HETO 3HAHWW UM YMEHHUU 0e3 HEmoCpeJICTBEHHOTO
ydacTHs B 3TOM IIpoliecca npernojaBareiieid. [IoBbIlIeHre poi caMOCTOATEIbHOW pabOThI
00y4JaroImuxcs Mpu MPOBEICHUN PA3IMYHBIX BUIOB YUEOHBIX 3aHATUHN MIPEANOaraer:

— ONTHMH3AIUI0 METOJOB OOy4YeHHs, BHEIpPEHHE B YUYEOHBIH MPOIECC HOBBIX
TEXHOJOTUN OOYYEHWMsI, TOBBIIIAIOIINX MPOU3BOAUTEILHOCTh TPyAa MPENoIaBaTels,
aKTHUBHOE UCIIOJIb30BaHUE UH(GOPMAITMOHHBIX TE€XHOJIOTUH, MO3BOJISFOIIUX
oOydaromeMycs B yA00OHOE JJIs HEr0 BpeMs OCBauBaTh YYCOHBIN MaTEpHAIT;

— [IAPOKOE BHEJIPEHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS,

— COBEpIICHCTBOBAHHE  METOJUMKM  MPOBEACHUS  NPaKTUK W HAY4YHO-
UCCIIEIOBATENBCKON PabOThl 00y4YarONIMXCs, MOCKOJbKY HUMEHHO 3TH BHUAbBl y4eOHOU
paboThl B MEPBYIO OYepEelb TOTOBAT OOYYAIONIUXCS K CAMOCTOSTEIHLHOMY BBITTOJIHCHHIO
po¢eCCHOHANIBHBIX 33]1a4;

— MOJIEpHHU3AIUIO CUCTEMbI KypCOBOIO U AUIJIOMHOTO MPOECKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBIIATH POJIb CTYJIEHTa B TOJI00pe MaTepuaia, MOUCKE MyTel pelieHus 3aaad.

CamocTtosrtenbHasi paboTa TPUBOAUT CTYACHTA K IOJYYEHHUIO HOBOTO 3HAHUS,

YOOPSIAOUEHUIO W YrAayOJIGHHI0 HUMEIOIIUXCS 3HAaHWM, (OPMUPOBAHUIO Yy HETO



npo(eCCUOHANBHBIX HABBIKOB M yMeHHH. CamocrosiTenpHas paO0oTa BBINOJHAET psif
(yHKLIMIA:

— Ppa3BUBAIOLIYIO;

— UH(OPMAIMOHHO-00y4aIONIy10;

— OPHUEHTHPYIOIIYIO U CTUMYIHPYIOIIYIO;

—  BOCIHUTHIBAIONIYIO;

— HCCJEI0BATENbCKYIO.

B pamkax Kypca BBITIOTHSIOTCS CISAYIOIINE BUIBI CAMOCTOSTEIBHON pabOTHI:

1. IIpopaborka ydeOHOro Mmatepuaia (MO KOHCIEKTaM, Y4eOHOM ¥ Hay4YHOU
JTUTEPaType);

2. BrimosHeHHe pa3HOYPOBHEBBIX 3a71a4 U 3aJIaHUI;

3. Pabora ¢ Tectamu U Bopocamu AJi CaMOIIPOBEPKH;

4. BrINoJIHEHWE UTOTOBOM KOHTPOJILHON PabOTHI.

CryneHTaM peKOMEHJIIyeTCsi C caMoro Hadajla OCBOCHMS Kypca paboTaTb C

HHTepaTypOﬁ n 1npcajiaracMbIMU  3daJaHUAMH B (1)0pMe MMOATOTOBKHM K OYCPCIAHOMY
AYIUTOPHOMY 3aHATHUIO. HpI/I 9TOM AKTYAJIMU3HUPYIOTCA HUMCIOIMIMCCA 3HAHUA, a TaKXKC
CO34acTCA 0aza 1 YCBOCHHUS HOBOI'O MaTCpHajid, BO3HHUKAIOT BOIIPOCBHI, OTBCTHI Ha
KOTOPBIC CTYACHT IIOJIYYACT B ayAUTOPUHU.

Heo0xonumMo 0TMETHTh, YTO HEKOTOPHIE 3aJaHUs ISl CAMOCTOATEILHON pabOThI IO
Kypcy HMEIOT omnpefaeneHnyo crenuduxy. I[Ipu ocBoeHMHM Kypca CTYIEHT MOKET
MOJIb30BaThCcsl  OMONMOTEKOM  By3a, KOTOpas B TIOJIHOM Mepe  oOecredeHa
COOTBETCTBYIOILIEH JIUTEPATypOil. 3HAYUTEIbHYIO MOMOILIb B MOJATOTOBKE K OYEPEAHOMY
3aHATUIO MOJKET OKa3aThb HMMEIOIIUKCS B y4€OHO-METOJUYECKOM KOMILJIEKCE KpaTKHUM
KOHCIEKT JeKiuil. OH K€ MOXET HMCIOJIb30BaThCs W ISl 3aKPEIUICHUS MOJYyYEHHOTO B
aynutopun marepuana. CaMmocTosiTenbHass paboTa CTYIAEHTOB MPEIyCMOTpPEHA y4eOHBIM
TUTAHOM U BBITIOJIHSIETCSI B 00s13aTE€ILHOM TMOPSAKE. 3agaHusi MPEJIOKEHBbI MO KaxXIoh
M3y4aeMoi TeMe M MOTYT TOTOBUTHCA MHAUBUAYAIbHO WK B rpymie. [lo Heobxoaumoctu
CTYIEHT MOXET 00palllaThcs 32 KOHCYJbTAIMEN K MpenoaaBaresto. BelonHeHne 3a1anuii
KOHTPOJIUPYETCS ¥ OLIEHUBAETCS MPENOIABATEIIEM.

JI1s1 yCHEmHOro CaMOCTOATENIbHOTO M3YYEHUs MaTepualia CeroJHsl MCIOJIb3YIOTCS
pasTuYHBIE CpencTBa OOy4YeHHs, Cpead KOTOPBIX 0C000€ MECTO 3aHWMAloT
WH(OPMAITMOHHBIE TEXHOJOTHU PAa3HOTO YPOBHS M HAIMpPaBICHHOCTU: JJIEKTPOHHBIE
Y4eOHUKH W KypChI JICKIHH, 0a3bl TECTOBBIX 3aJaHUN M 3a7a4. DICKTPOHHBIM Y4eOHHK
MpeACTaBIsieT cO00il MpOrpaMMHOE CPEACTBO, MO3BOJISIONIEE MPEACTABUTD JIJIsl U3YUECHUS
TEOPETUYECKUI MaTepuasi, OpraHu30BaTh ApPOOUPOBAHUE, TPEHAXK U CAMOCTOATEIbHYIO
TBOPYECKYIO pabOTy, MOMOraromiee CTYJeHTaM U NPernojiaBaTeIl0 OIEHUTh YpPOBEHb
3HAHUW B OMNPEJEIICHHOW TEeMaTHUKe, a TakKe cojiepxkaiiee HeOOXOIUMYIO CIPAaBOYHYIO
nHpopMalMio. DJNEKTPOHHBIM Y4eOHUK MOXKET WHTErpupoBaTh B ce0€ BO3MOXKHOCTH



pa3IUYHBIX  [EJAarOrMYeCKUX  MPOrPAMMHBIX  CPEACTB:  OOydYalIIUX  IMPOrpaMM,
CIPABOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX MPOTPAMM.

JUis  ycHemHOM OpraHM3aldyd  CaMOCTOSITENbHOW  pabOThl BCE  aKTHUBHEE
MPUMEHSIOTCA Pa3HOOOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTH WHTEpHET: cuCTEeMbl
TECTUPOBAHUS IO PA3UYHBIM 00JIACTAM, BUPTyaJIbHbIE JEKLUHU, Ja00OPATOPUH, IPU 3TOM
M0JIB30BATEIII0 JIOCTATOYHO MMETh KOMIIBIOTEp M MOAKIOYeHuEe K MHTepHeTy 1js Toro,
YTOOBl CBS3aThCA C MpENoJaBaTesieM, pEIIaTh BBIYUCIUTENbHbIE 33a/layd U TO0JydaTrhb
3HaHus. Mcnonb3oBaHue ceTell yCWIMBAET POJib CaMOCTOATEIbHOM padoThl CTyAeHTa U
MO3BOJISIET Kap/IMHAJIBHBIM 00pa3oM U3MEHHUTh METOAUKY IPETOaBaHus.

CTyZeHT MOXET MoJIydaTh BCE 33/laHUA U METOJIMYECKUE YKa3aHUs 4epe3 CEepBep,
YTO JAaeT €My BO3MOKHOCTh IIPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C
HEOOXOAUMBIMU JJISl BBITIOJIHEHUST pa0doT Tpyao3arpataMu. CTyJIEHT UMEET BO3ZMOXKHOCTD
BBITIOJIHSITE  paboOTy JIoMa WIA B ayAuTOpuH. boybIloe BOCHUTATEIbHOE W
o0Opa3oBaTelbHOE 3HAYEHHE B CAMOCTOSITEJIBHOM Y4eOHOM TpyAe CTyJIeHTa HMeEeT
CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKJaeT W TMOJJACPKUBAET BHUMAHHE W HWHTEPEC,
MOBBIIIAET AKTUBHOCTh TAaMSTH M MBIIUICHUS, IO3BOJISIET CTYACHTY CBOEBPEMEHHO
OOHapY>XUTh ¥ YCTPAHUTh JOIMYIICHHBIE OMIUOKHA U HEJOCTATKH, 0OBEKTHUBHO OMPEIEITUTh
YPOBEHb CBOMX 3HAHM, MPAKTHUYECKUX yYMEHHIl. Camoe NOCTYNMHOE M MPOCTOE CPEACTBO
CaMOKOHTPOJIS ¢ TPUMEHEHHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH - 3TO
psia TecToB «on-line», KOTOpbie MO3BOJISIIOT B PEXUME PEaTbHOTO BPEMEHH OIpPEAeinTh
CBOI ypOBEHb BIIQJICHUSI NMPEAMETHBIM MaTEPUAIOM, BBIIBUTh CBOM OLIMOKU U MOJTYYUTh
PEKOMEH/IAIUU 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pexomenoauuu no pabome c aiumepamypoii

Bcro nmreparypy MOXHO pa3nenuTh Ha YYeOHMKH H  y4eOHBIE TOCOOMs,
OpUTHHAIbHBIE HAyYHbIE MOHOTpaUYEeCKue WCTOYHUKH, Hay4YHble MyONUKAIMu B
nepuogndeckoil  medatu. M3 HUX MOXKHO  BBIJACIHTH JIUTEPATYpy OCHOBHYIO
(peKOMEeHIyeMy10), JOMOJMHHUTEIbHYI0O W JHUTEpaTypy Uil YriayOJIeHHOTO W3Y4eHUS
JTUCITUTUTHHBI.

N3ydeHne MUCUMIUIMHBI CIEAyeT HAUMHATH C YYeOHUKA, MOCKOJbKY YUYEOHUK — 3TO
KHUTa, B KOTOPOW M3JIOKEHBI OCHOBBI HAYYHBIX 3HAHHUU IO ONPEACICHHOMY MPEAMETY B
COOTBETCTBHH C LIETSIMU U 33/1ayaMu 00y4EHHsI, yCTAHOBJICHHBIMHU TTPOTPAMMOM.

[Ipu pabore ¢ auTepaTypoil HEOOXOAUMO YUUTHIBATH, UYTO MMEIOTCS Pa3IuYHbIC
BHUJIbl YTCHUS, W KaXIbll W3 HHUX MCIIOJB3YETCA Ha OIMPEICICHHBIX 3Tamax OCBOCHHUS
Marepuana.



IIpedsapumenvroe 4YTEHHE HANPABICHO HA BBISIBICHHME B TEKCT€ HE3HAKOMBIX
TEPMHUHOB U MOUCK MX 3HAYEHHUS B CIPABOYHOM JuTeparype. B yacTHOCTH, MpU YTEHUU
YKa3aHHOU JTUTEPATYPbl HEOOXOAUMO MOAPOOHENIIIMM 00pa30M aHAIU3UPOBATH MOHATHS.

Ck603HOe umeHue TpEANoNaraeT MPOYTEHHWE MaTepualia OT Hayaja J0 KOHIIA.
CKBO3HOE YTCHHE JIMTEPATyphl W3 TPUBEJACHHOIO CIHCKA JAaeT BO3MOYKHOCTH CTYICHTY
c(hopMHpPOBaTH CBOJI OCHOBHBIX TIOHATHH W3 W3y4aeMOW 00JacTH W CBOOOJHO BIIAJETh
UMU.

Buvibopounoe — HaobOpoT, MMeeT LENbI0 MOMCK M OTOOp MaTrepuana. B pamkax
JaHHOTO Kypca BBIOOpOYHOE YTEHHUE, KaK CIOCO0 OCBOCHHUS COAEPX AaHMS Kypca, JOJKHO
MCTIOJBh30BAThCSl TPU MOJTOTOBKE K MPAKTUYECKUM 3aHSATHSM TIO0 COOTBETCTBYIOIINM
paszenam.

Ananumuueckoe umenue — 3TO KPUTUUYECKUN pa300p TEKCTa C MOCIEAYIOIIUM €ro
KOHCHeKTHUpoBaHueM. OCBOEHUE YKa3aHHBIX MOHATUN OyaeT HauOosiee 3((HEKTUBHBIM B
TOM clly4ae, €CIi MPU YTEHUU TEKCTOB CTYACHT OyJIeT 3a/1aBaTh K 3TUM TEKCTaM BOIPOCHI.
Yactb u3 3TuUX BompocoB chopmynupoBana B POC B mnepeyHe BOMPOCOB s
cobecenoBanus. llepedyeHb 3THX BONPOCOB OrPAaHUYEH, IMOTOMY Ba)XHO HE TOJBKO
coJiep’KaHUE BOIIPOCOB, HO CaM MPUHIUI OCBOEHUS JINTEPATYPHI C OMOIIbIO BOIIPOCOB K
TEKCTaM.

Lenbto uzyuaroweco 4ureHus sBIsSeTCS TIyOOKOE M BCECTOpPOHHEE IMOHWMAaHUE
yueOHo# nHpopManuu. ECTh HECKOIBKO MPHUEMOB M3yUYalOIIEro YTEHUS

1. UteHne 1o ajaropuTMy MpeanojaracT pazoueHue HHPOpMAIMKM Ha OJIOKH:
Ha3BaHHE, aBTOP; MCTOYHMK; OCHOBHAsI HJiesd TEKCTa; (PaKTUYECKUU MaTepuai;, aHallu3
TEKCTa TyTeM COMOCTABICHHUS HWMEIOIIMXCA TOYEK 3pEHUS IO pPacCMaTpUBAEMbIM
BOMpOCaM; HOBU3HA.

2. IIpueM moCTaHOBKM BOIIPOCOB K TEKCTY UMEET CIICTYIOIINA allTOPUTM:

—  MEJJICHHO MPOYUTATh TEKCT, CTAPASICh TIOHITH CMBICT U3JI0’KEHHOTO;
— BBIICNIUTH KIIFOUEBBIE CIIOBA B TEKCTE;
— TIOCTapaThCs MOHSATH OCHOBHBIC UJIEH, TTOJTEKCT U OOIINIA 3aMBICEI aBTOPA.

3. [lpuem Te3upoBaHMs 3aKiatoyaeTcss B (OPMYITUPOBAHMM TE3MCOB B BHIIC
MOJIOKEHUW, YTBEPKAECHUM, BEIBOJOB.

K stoMy MoxHO 100aBUTh W WHBIC MPUEMBI: TpUEM pedepUpOBaHUs, MPUEM

KOMMCHTHUPOBAHMA.

Baxxno#t cocraBmustomeii JIFOO0T0 CONMIHOTO HAYYHOTO W3IAHUS SBISIETCS CITHCOK
JTUTEpaTypbl, HA KOTOPYIO cchlaeTcs aBTOp. IIpy BOZHMKHOBEHUHU MHTEpeca K KaKOW-TO
oOcyxaaeMol B TEKCTe MpoOJeMe BCerja €CTb BO3MOXXHOCTb OOpPaTUThCA K CIHUCKY
OTHOCSIIIIEHCS K Hell uTeparypbl. B aToM ciyuyae Bcst mpoOiieMa kak Obl pa3OuBaeTCsl Ha
COCTABJISIIOIINE YACTH, KaXas U3 KOTOPBIX MOXKET U3Yy4aTbCsl OTIAEIbHO OT Apyrux. Ilpu



ATOM Ba)KHO HE TEPSITh U3 BUAA OOLIMK KOHTEKCT U HE MOrPYkKaThCs YPE3MEPHO B JETAIIH,
MOTOMY YTO TaKUM 0Opa30M MOYHO HE YBUJIETh TJIABHOTO.

IloaroToBKa K 3K3aMeHY JOJKHA IPOBOJAUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepHaa,
Marepualia MPAaKTUUYECKUX 3aHATUA C 0O0s3aTeNbHBIM OOpallleHHEM K OCHOBHBIM
y4eOHUKAM 1O Kypcy. DTO NO3BOJMUT HCKIOYUTH OMMUOKM B MOHUMAaHUU Marepuaia,
OOJIErYUT €ro  OCMBICIIEHHE, TNPOKOMMEHTUPYET MaTepuall MHOTOYMCIECHHBIMU
MIPUMEPAMHU.

Memoouueckue pexomenoayuu no HANUCAHUIO pehepamos

Pedepar mpencraBnsier cobol COKpallleHHBIN Tepecka3 COJepKaHUsS MEPBUYHOTO
JOKYMEHTa (WJIM €ro 4YacTH) C OCHOBHBIMH (PAKTHYCCKHMHU CBEJICHUSIMH W BBIBOJAMHU.
Hanucanue pedepara ucrnonb3yercss B ydeOHOM Mpoliecce By3a B IENSIX MPUOOpETEHUs
CTYJICHTOM HEOOXOAMMOM TPO(EeCCHOHATBLHOMN MOATOTOBKH, Pa3BUTHS YMCHHS U HABBIKOB
CaMOCTOSITCJIbHOTO HAyYHOTO IIOMCKA: HW3Y4YEHUs JUTEpaTypbl IO BBIOPAHHOW TeMe,
aHaKM3a Pa3TUYHBIX UCTOYHHUKOB W TOUYCK 3pEHUs, 0OOOIICHUS MaTepuaia, BbIICICHHUS
IJIaBHOTO, (hOPMYIHpPOBaHMs BHIBOAOB U T. 1. C MOMOUIbI0 pedepaToB CTYIEHT riy0xke
NoCTUraeT HauOoJiee CJIOKHBIE MPOOJIEMbl Kypca, YUYUTCS JIAKOHMYHO H3Jararb CBOU
MBICIIA, TPaBWIBHO OGOPMIIATH palOoTy, JOKJIAIbIBATh PE3YJbTaThl CBOETO TpYyJa.
[Ipouecc nanucanus pedepara BKIOYAET: BHIOOP TEMbI; MOJ00p HOPMATHUBHBIX aKTOB,
CHEIUANTBHONW JUTEPATYyphl W WHBIX HCTOYHHKOB, WX M3yUCHHUE, COCTABJICHUE IUIAHA,
HaIlMCaHKUE TeKCTa paboThl U ee opopMIIeHHE; YCTHOE U3JIOKeHHue pedepara.

Pedepars mumyTcs mo Hambonee axkTyalbHBIM TeMaM. B HHX Ha OCHOBE
THIATEILHOTO aHalin3a U 00O0OIIEHHsS HAyYHOTO MaTepuaja COMOCTABISIOTCS Pa3TMYHbIC
B3TJISIIbI  ABTOPOB W OMpEJENsieTcs COOCTBEHHAs MO3WIUS CTYJEHTAa C H3JI0KECHHEM
COOTBETCTBYIOIIUX  apryMeHTOB. Tembl pedepaToB  JOMKHBI  OXBaThbiBaTb U
JTMCKYCCHOHHBIE BOMPOCHI Kypca. OHU MpU3BaHbl OTPa)kaTh MEPEIOBbIC HAYUYHBIE HICH,
00001aTh TEHACHIINU TPAKTUIECKON NEITeNbHOCTH, YIUTHIBAs MPU STOM H3MEHEHHUS B
TEKYIIEeM 3aKOHOJATEIbCTBE. PeKOMEHIOBaHHAs HUKE TeMaTuka pedeparoB MpUMEpHas.
CTyneHT npu KeJaHUM MOXKET caM MPEJIOKUTh Ty WIM HUHYI0 TeMY, MPEIBAPUTEIHHO
COTJIACOBAB €€ C HAYYHBIM PYKOBOJUTEIIEM.

Pedepar, kak mpaBuiIo, COCTOMT U3 BBEACHHUS, B KOTOPOM KPaTKO 0OOCHOBBIBACTCS
aKTyaJIbHOCTb, Hay4yHas W TNpaKTUUYeCKass 3HAYMMOCTb H30paHHOW TEMBbI, OCHOBHOIO
MaTepuaia, COJEpKaIIero CyTh MPOOJIEMbl M MYTH €€ PEIICHUS, W 3aKIIOUYCHHs, TIIe
bopMUPYIOTCS BBIBOBI, OLICHKH, TTpeioxkeHus. O0mmii o0beM pedepara 20 TUCTOB.

Texuuueckue TpedoBanus k opopmieHuto pedepara ciaeayrouue. Pedepar



odopmisiercs Ha nucTax popmara A4, ¢ o0sA3aTeIbHON HyMepaluen CTpaHull, IpUYeM
HOMED CTPaHUIbI HAa IEPBOM, TUTYJIBHOM, JIUCTE HE cTaBuTCs. [losa: BepxHee, HIKHEE,
npaBoe, jgeBoe — 20 MM. AO3anHbIi otctyn — 1,25; PUCYHKH TOJKHBI CO3/1aBaThCS B
LHUKIMYECKUX pelaKTopax uiu kak pucyHok Microsoft Word (crpynnupoBaHHbIit).
Tabnuiipl BHIMOTHATH TAOMUYHBIMU sueiikamu Microsoft Word. CkanupoBaHue pucyHKOB
1 TabJIML He JomycKaeTcs. BolpaBHUBaHME TeKCTa (MO0 IIMPUHE CTPAHUIBI) HEOOXOAMMO
BBITIOJTHATH TOJIBKO CTaHJIAPTHBIMU CIIOCOOaMU, a He ¢ MOMOIIBIO pobesioB. Paszmep
TEKCTa B pUCYHKaxX U Tabiaunax — 12 keraps. Ha tutynsHOM nucte pedepara HyKHO
yKa3aTh: Ha3BaHHE y4eOHOro 3aBe/ieHUs, (paKyIbTeTa, HOMEp Ipynibl U GaMUITUIO, UMS U
OTYECTBO aBTOpa, TEMY, MECTO U T'0J] €ro HanucaHus. Pekomenyemblit 00beM padboThI
CKJIAJbIBACTCS U3 CIIEAYIOUIMX COCTABISIOMIMX: TUTYIbHBIN ucT (1 cTpanuna),
conepxkanue (1 crtpanuua), BBenenue (1 — 2 crpaHulibl), OCHOBHAs 4acTh, KOTOPYIO MOYKHO
pasnenuTh Ha raaBbl WK pa3aensl (10 — 15 ctpanun), 3axmoyenue (1 — 3 cTpaHuiip),
cnucok jurepatypsl (1 cTpanuia), npuiioxeHue (He oos3arensHo). Ecnu pedepar
COJIEP’KUT TaOIMILy, TO €€ HOMEp M Ha3BaHUE PACIIOJIaraloTcsl CBEpXY TaOJIUIIbI, €CIIU
PUCYHOK, TO BHU3Y PUCYHKA.

CopeprxatenbHbIe YacTu pedepaTa — 3TO BBEJCHUE, OCHOBHAS YacTh U 3aKIIOUYCHHE.
BBeneHre T0DKHO CoiepKaTh PacCyKAeHUE 10 MTOBOJIY TOTO, YTO paccMaTpruBaeMas TemMa
aKTyaJlbHa (TO €CTh COBPEMEHHA M K HEH eCTh OOJIBIION MHTEpEeC B HACTOSIIECE BpeMs), a
Tak)Ke IMMOCTAHOBKY IIEJIN UCCIISAOBaHUS, KOTOPasi HEMOCPEICTBEHHO CBsI3aHa ¢ Ha3BaHUEM
paboTel. Takke BO BBEICHHH MOTYT OBITh MOCTABJICHBI 337a4u (HO HE 0053aTENIbHO, TaK
KaKk paboTa HEBEJIWKAa IO 00BEMY), KOTOpBIC JETAIU3UPYIOT Ielb. B 3aKiIioueHUn
IUIITYTCSA KOHKPETHBIC, COJCPIKATEIbHBIC BBIBOIBI.

Conepxxanue pedepata CTYIASHT JOKIAJIbBIBACT HAa CEMHUHApE, KPYKKe, HAyIHOU
koH(peperuu. [IpenBapuTebHO MOATOTOBUB TE3UCHI JIOKIIA/1a, CTYICHT B TeueHue 7 - 10
MHHYT JOJDKEH KPaTKO M3JI0KUTh OCHOBHBIE TOJIOKEHHUS CBoei paboThl. Ilocie mokmana
aBTOp OTBEYAET Ha BOMPOCHI, 3aT€M BBHICTYIIAIOT OIIMOHEHTHI, KOTOpHIE 3apaHee
MMO3HAKOMUJIUCH ¢ TEKCTOM pedepara, 1 OTMEYAIOT €ro CHiIbHBIC U ciaadbie cTOpoHBI. Ha
OCHOBE 00CYKIEHHS 00yJaroneMycsl BBICTaBISETCS COOTBETCTBYIOIIAS OIlCHKA.

Memoouueckue pekomenoauuu 011 HOO20MOBKU K IKIAMEHY:

DK3aMeHbI B 3 —M U 4-M ceMecTpax sBISI0TCS (POPMON UTOTOBOTO KOHTPOJISI 3HAHHMA
U yMeHUM oOydyarolmuxcsd 10 JaHHOW JUCUUIIIMHE, T[OJYYEHHBIX Ha JIEKUHUAX,
MPAaKTUYECKUX 3aHATUSAX W B MPOLECCE CaMOCTOSTENbHOM paboThl. OCHOBOM ist
OMpEeNeNICHUs] OLEHKH CIY>KUT YpPOBEHb YCBOEHHUS OOydYalolMMHUCS MaTepuaa,
MPEeAyCMOTPEHHOr0 JaHHOM paboueit mporpammoii K 3x3ameHy JOMycKaloTCsl CTYAEHTHI,



HaOpasiue 36 u O6ojee OAIIOB O UTOraM TEKYIIEr0 M MPOMEXYTOYHOro KoHTpois. Ha
AK3aMeHe CTYJEHT MOeT Habpath oT 15 no 30 Oamnos.

B nepuoa moAroToBKH K 3K3aMEHy OOydaroliuecs BHOBb 0OpalaroTcs K yuyeOHo-
METOJUYECKOMY MaTepHally U 3aKpeIISIOT MPOMEKYTOUHBIC 3HAHUS.

[TonroToBka o0Oy4aromierocst K 5k3aMeHy BKJIIOUAET TPH 3Tara:

— CaMOCTOATCJIbHAA pa60Ta B TCUCHUC CCMECTpA,
— HCNOCPCACTBCHHAA NMOATOTOBKA B JHH, HNPCAMCCTBYIOIMINUC 3K3aAMCHY 110 TCMaM

Kypca;
— IIOATOTOBKA K OTBCTY Hd 5K3aMCHAIIMOHHBIC BOIIPOCHI.
HpI/I MNOATrOTOBKE K 3K3adMCHY 06yanOIJ_II/IMC$I I_IeJIeCOO6p213HO HCIIOJIB30BATb

MaTepuasbl JIEKIHUH, Yy4eOHO-METOJMYECKHE KOMIUICKChl, HOPMATHUBHBIC JOKYMEHTHI,
OCHOBHYIO U JIOTIOJTHUTENBHYIO JIUTEPATYPY.

Ha ok3ameH BBIHOCHTCS Marepual B o00bEeMe, NpeayCMOTpEeHHOM pabouei
IpPOrpaMMON y4eOHOW JUCIUIUIMHBI 32 CEMECTpP. DK3aMEH MPOBOJIUTCS B IMHCHbMCHHOW /
yCTHOU opme.

[Ippu mpoBeneHMM HSK3amMeHa B TIMCbMEHHOW (yCTHOW) Qopme, BeayIIHiA
IperojaBaTelb COCTaBISAECT SK3aMEHAIMOHHBIE OWJIETHI, KOTOpbIE BKJIIOYAIOT B ceOs:
TECTOBBIEC 3aJaHusl; TEOPETUUYECKHE 3aJaHMs; 3aJaud WIH cUTyauuu. PopMyaupoBKa
TEOPETUYECKUX 3allaHusl COBHAAaeT C (OPMYIHMPOBKOW TMEpeyHs SK3aMEHAIIMOHHBIX
BOMPOCOB, JOBEICHHBIX JI0 CBEJICHUS 00yUYaIOIIMXCsl HAKaHYHE SK3aMEHAIIMOHHOM CECCUM.
Copeprxkanre BOMPOCOB OJHOTO OWJIETa OTHOCUTCS K Pa3IUYHBIM pa3fiesiaM MpOrpaMMBbl €
TeM, 4TOOBI 00JIee MOJTHO OXBATUTh MaTepUasl yueOHON AUCITUTIINHEI.

B aymuropun, rae mTPOBOAMTCA YCTHBIM 3K3aMEH, JOJKHO OIJHOBPEMEHHO
HaXOAUTbCS HE Oosiee MIECTH CTYJIEHTOB Ha OJIHOTO IMpenojaBaresis, MPUHUMAIOIIETO
sKk3aMeH. Ha moroToBky orBera Ha OMJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

[pu npoBeaeHNN MMCBEMEHHOTO K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.
Pe3ynbTar ycTHOrO (IMMCEMEHHOI0) SK3aMEHA BBIPAYKAETCS OLIEHKAMMU:

Ouenka «omauunon— om 91 oo 100 6annioe — TeopeTIeCKoe CoJIepykKaHre Kypca OCBOCHO
TIOJTHOCTBIO, €3 TIPoOesIoB, HEOOXOIMMBIE TIPAKTHYECKHE HABBIKU PA0OTHI C OCBOCHHBIM
Marepuasiom chopMUpOBaHbL. Bee mpeycMoTpeHHbIE porpaMMoit 00ydeH s yaeOHbIe 3a1aHns
BBITIOJIHEHBI, KAYECTBO MX BBITIOTHEHHS OIICHEHO YKCIIOM OAITOB, OJM3KMM K MakcuMaibHoMy. Ha
AK3aMEHE CTYJICHT JEMOHCTPUPYET MTyOOKHE 3HAHUS PEAYCMOTPEHHOT'O IPOrpaMMOi MaTepraa,
YMEET YETKO, JIJAKOHMYHO U JIOTHYECKH TIOCIIE0BATENIHHO OTBEYATh HA ITOCTABIICHHBIE BOIPOCHL.

Ouenka «xopouioy —om 81 0o 90 6a106 — TeOPETUUECKOE COIEPKaHNE Kypca OCBOSHO,



HEO0OXOIMMBIE MPAKTUUECKUE HABBIKK PaOOThI CPOPMHUPOBAHBIL, BBITOIHEHHBIE YUeOHbBIE 3aaHMs
coiep KaT He3HaYUTeIbHBIE OIMOKU. Ha sKk3amMeHe CTyIeHT JeMOHCTPHPYET TBEPAOE 3HAHUS
OCHOBHOTO (IIPOrpaMMHOI0) MaTepuasa, yMeeT YeTKO, TPAMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBEYATh HA TOCTABICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6aniee — TeOpEeTUUECKOE
collepKaHHE Kypca OCBOEHO HE IOJHOCTbIO, HEOOXOIUMMBbIE NPAKTUUYECKHUE HABBIKU
paboThl chOpMHUPOBAHBl YACTUYHO, BBHIOJTHEHHbIE Y4E€OHBbIE 3aJlaHus COAEpKaT IpyoOble
omnbku. Ha sk3ameHe CTyAEHT JAEMOHCTPUPYET 3HAHHWE TOJIBKO OCHOBHOI'O MaTrepuana,
OTBETHI cozepxar HETOYHOCTH, cinabo apryMeHTHpPOBaHBI, HapyuieHa
NOCJIEIOBATENIbHOCTD U3JI0KEHHS MaTepuana

Ouenka «neyoosnemeopumenvno) — om 36 0o 60 6a1108 — TEOPETUIECKOE
CoJIep’KaHKe Kypca HE OCBOCHO, HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU paOOThI HE
chopMUPOBaHBI, BEITIOJIHEHHBIC YUEOHBIC 3a/IaHUS COCPKAT IpyObIe OMMOKH,
JIOTIOTHUTEIIbHASE CAMOCTOsITENIbHAs paboTa Ha/l MaTepuaioM Kypca He MpUBENET K
CYILIECTBEHHOMY TOBBIIICHUIO KAYECTBA BBITIOJHEHMS yueOHBIX 3a1anuii. Ha sx3amene
CTYJICHT IEMOHCTPUPYET He3HAHUE 3HAYMTEILHON YacTH MPOrpaMMHOT0 MaTepHuaia,
CYIIIECTBEHHBIE OIIMOKU B OTBETAaX Ha BOMPOCHI, HEYMEHUE OPUEHTUPOBATHCA B
MaTepuale, He3HaHUE OCHOBHBIX MOHITHI AUCITUTUIMHBI

8. MarepuajibHO-TeXHUYECKOe OOecneyeHne JUCHUNIUHbI

8.1. Munumanvno Heodxooumviiit 0na peanuzauyuu OIIOII nepeuens
MamepuanpbHo-mexHuueckozo obvecneuenusn (6 coomeemcmeuu ¢ PI'OC, yueonvim
naanom u cnpasku MTQO) BKiO4YaeT B ceOsi: NEKIMOHHBIE ayAuTOpUu (000pYyIOBaHHBIE
BUJIEONTPOEKIIHOHHBIM 000opynoBaHUEM JUIS Mpe3eHTaIUH, cpeAcTBaMu
3BYKOBOCIIPOU3BEACHUS, IKPAHOM M UMEIOIINUE BBIXOJl B CeTh MIHTEpHET), MOMEIIeHHS ISt
MPOBEICHUS CEMUHAPCKUX W TMPAKTHYECKUX 3aHATHA (00OpymOBaHHBIE y4eOHOM
Me0ebi0), KOMIBIOTEPHBIEC KIACChl U Ap., yaeOHas 1abopaTopus 000pyI0BaHHAS C YIETOM
cnenuUKN TUCIUTTUHBI « AHATTUTUYECKAS XUMUS»:

MydenbpHas edb ¢ MPOTPAMMHBIM PETYISITOPOM.

Kmacc 0,25; 0,5 OBEH Poccus

Lentpudyra naboparopras «Armed»: 80-25. Kuraii

Cymunpabii mkad [IC-80-01 CITY EAC ¢ nporpammHbIM perynstopom. Poccust
CnektpodoTomerp B-1200 VER 1806022 ECOVIEW Poccus

Anamutnueckue Becel OHARUS PA 114C



Texanueckne Becsl OHAUS SPX 6201

Kommiekt naboparopHoit Mmebenu (OCTpOBHBIE CTOJIbI, TPUCTEHHBIE CTOJIBI, IKAbI [
XpaHEHUS PEAKTUBOB, MIKA(BI [JI1 XPAaHEHUS] XUMHUECKOHN MOCY/Ibl), BBITSIKHBIE CTOJIBI.

Jlnst caMoCTOsITeTbHOM paboThl CTYACHTOB MO AucHUIUIMHE «CTpOCHHE BEIIEeCTBA
MOT'YT OBITh UCIIOJIb30BaHBl KOMIIBIOTEPHBIE KJIACCHI, OCHAIIEHHBIE KOMIBIOTEPHOU
TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOYEHHS K cetu «VHTepHeT» u [O0CTYymoM B
ANIEKTPOHHYIO HWH(OpManMoHHO- oOpa3oBaTenbHylo cpeny KBI'Y u  snektpoHHO—
oudmoreunsie cuctemsl «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAUWH», DBC

«KoncynbTrant crynenta», ObC «Ailludpoyke».

[Tpu
UCIIOJIB3YIOTCS:

MMPOBCACHUN

3aHATUN

JICKOMOHHOTI'O

JIUYEHZUOHHOE NPOSPAMMHOE obecneyeHue:
IlepeyeHb JTUIEH3HOHHOTO MporpaMMHoro odecneyenusi KbI'y 2020

3apy6exHoe nnueHsnoHHoe MO

THIIA,

CCMHUHAPCKUX

Ne
Mpowussogure KommeHTa | AvueHsn | aorosopa
Ne HaumeHoBaHue
Nb pum ] Ha 2020
roa
Office 365
. A0roBop
MSAcademicE | ProPlusEduShrdSvr ALNG HY}KHO
nnuensusa | Ne20/3A-
1. ES SubsVL MVL PerUsr A Bcemy KBI'Y 293
Faculty EES
Office 365
) ProPlusEduShrdSvr ALNG AOroBop
MSAcademicE HY»KHO
SubsVL MVL nnuensusa | Ne20/3A-
2. ES Bcemy KBIY
PerUsrSTUUseBnft Student 223
EES
NACUA,
NOUM A0roBop
nivi,
Corel CorelDRAW Graphics Suite nvueHsua | Ne20/2A-
3. N3P,
223
KUT3
A0roBop
4 ABBYY FineReader Kbry nnuensua | Ne20/3A-
ABBYY 223




Poccuiickoe nuueHsnoHHoro MO

Ne
Mpounssoaun KommeHTap | AvueHsun | aorosopa
Ne HaumeHoBaHue
Tenb 717 7] Ha 2020
rog,
Kaspersky Endpoint Security
nAabusHeca — CTaH4apTHbIN
AnrovsHEea Aap [OrOBOP
Russian Edition. 1500-2499 HYXHO
Kaspersky nvueHsua | Ne20/3A-
1. Node 1 Bcemy KBIY 223
yearEducationalRenewallicen
se
Dr.WebDesktopSecuritySuite
OOroBop
KomnneKkcHas 3awmTa + HY»KHO
DrWeb nvueHsua | Ne20/3A-
2. LleHTp ynpasneHusa Ha 12 scemy KBIY 293
mec., 200 MK, npogneHue
YHUNL OOroBop
3 AHTMNNarmat BY3 (Hy»HO nnuensus | Ne20/3A-
Bcemy KBIY) 223
Poccuiickoe MO (cBob6oaHO pacnpocTpaHsemoe)
Cpoku
Ne Mpoussogurennb HaumeHoBaHue KommeHTapuu
NINLLEeH3UM
/1A NpoCcMoTpa
StarForceTechn A P P
. . 3/IEKTPOHHbIX becnnatH
1 ologies, Poccus, | Foxit PDF Reader
. OOKYMEHTOB B o
MockBa
cTaHpapte PDF
. becnnatH
2 Poccua 7zip apxusaTop o

8.2 Ocobennocmu peanuzayuu OucyunIUHbL 0711 UHBAIUOO0B U TUY C 0ZPAHUUECHHBIMU
B03MOHCHOCMAMU 300P068bA

Jlos

CTyJICHTOB

C

OI'paHNYCHHBIMU

BO3MOXXHOCTAMMHA

3JI0POBBS

CO31aHbl

CIICHHUAJIBHBIC YCJIOBHUA AJIA IIOJIYYCHUA O6pa3OBaHI/IH. B oersixX JOCTYIIHOCTH ITOJTYYCHUA



BBICIIEr0 00pa3oBaHMs MO OOpA30BATEIBHBIM IpOrpaMMaM HHBAJIUJAMU M JIHUIAMH C
OrpaHUYE€HHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00€CIIEUNBACTCS

1. AnpTepHaTHBHas Bepcus oOQUIHATBLHOTO caiita B cetm «MHTEpHET miIs
CI1a0OBUISAIIINX;

2. JIns iHBAIUAOB C HAPYIICHUSIMU 3peHUsl (CITaOOBUISIIINE, CICTIBIC)

- TPUCYTCTBUE AaCCUCTEHTA, OKAa3bIBAIOLIEro0 OOydYaroueMycss HEOO0XOJUMYIO
NOMOIIb, AYOJMpPOBAHHWE BCIAYyX CIPABOYHOW HH(OpMAUMM O pacluCaHud Y4YeOHBIX
3aHATHM; HaJIM4Me CPEACTB [JIl YCWJICHHS OCTaTOYHOrO 3peHus, OpailieBcKon
KOMITBIOTEPHOM TEXHUKH, BUJACOYBEIMYMUTENEH, NPOrpaMM HEBU3YaJbHOI'O JOCTyINa K
uH(bOpMaIINK, TPOrpPaMM-CHUHTE3aTOPOB PEUYM M APYTUX TEXHUYECKUX CPEJCTB MpUeMa-
nepenayu yuyeOHo mHpopMaluu B JOCTYIHBIX (popMax ajis CTYAEHTOB C HapyUICHUSMHU
3pEHUS;

- 3alaHuA 4JId BBIIIOJIHCHHA Ha OK3aMCHC 3a4YUTBIBAKOTCA aCCUCTCHTOM,

- NMMCHMCHHBIC 3aJ[aHUs BBIMOJIHSAIOTCS Ha OyMare, HaJIMKTOBBIBAIOTCS aCCHCTCHTY
oOydJaromumcs;

3.1 MHBANIMIOB W JIAIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS TI0 CITYXY
(cmabocnplmamue, TIyXue):

- Ha 3ayere/’PK3aMeHe IMPHUCYTCTBYET AacCCUCTEHT, OKAa3bIBAIOIIUN CTYACHTY
HEOOXOJIMMYI0 TEXHUYECKYIO IMMOMOIINb C Y4€TOM HHIWBHUIYAIbHBIX OCOOCHHOCTEW (OH
MIOMOTaeT 3aHATh pabouee MECTO, MEePEeABUTATHCS, MPOYUTATH U OPOPMUTH 3a/1aHKE, B TOM
YHCJI€ 3alKChIBasl MO JUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOJUTCSI B MUCBMEHHOU (hopme;

4. Ins MTHBAIUIOB U JUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMH 310POBbSI, UMEIOIIUX
HAapyUIEHHUS OINOPHO-JABUTAaTEIBHOIO ammapara, CO3JaHbl MAaTepPUATbHO-TEXHUYECKUE
yCIIOBUS 00€CTIEUYNBAIOIINE BOZMOXKHOCTh OSCIPETSITCTBEHHOTO IOCTYyMa 00yYarouXxcs B
ydeOHbIE TOMEIIeHUs, OOBEKTY THUTaHUs, TyaJeTHbIE U JpPyrue MOMEIICHUsS
VHUBEPCHUTETA, a TaKKe MPEeObIBaHNS B YKa3aHHBIX MOMEIIEHUAX (HAIMYME PAaCITUPEHHBIX
JIBEPHBIX TIPOEMOB, TIOPYIHEH U JPYTHX MPUCITOCOOTICHUH).

- MIHCBbMCHHBIC 3aJJaHH BBIIIOJHAIOTCA HAa KOMIIBIOTCPC CO CIICHUAIM3WPOBAHHBIM
IIporpaMMHBIM oOecreueHnEM HJTH HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- TI0 JKEJIAaHUIO CTYACHTA dK3aMEH MPOBOJIUTCS B YCTHOM (popme.



OOyuyaromuecs W3 4ucia JHI C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBBS
oOecreyeHbl AIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcaMu B (GOopMax, aJalTUPOBAHHBIX
K OrpaHUYEHUSIM UX 370POBBS.



Ipunoxenue 1

JIMCT u3MeHeHuil (1OMOTHEHMIT)
B paboueil mporpaMme JUCHUILIAHBI « AHATUTAYECKasT XUMUS

o HarnpasieHuo noarotoBku 04.03.01 Xumus (Ousnueckas xumusi; Heopranudeckas
XUMUS U XUMHUSI KOOPJIMHAITMOHHBIX COSTUHEHUI)

Ha 2020-2021 y4eOHBIN rojg

Ne JJIeMeHT ( MyHKT) IlepeyeHb BHOCMMBIX IIpumeyanue
n/n PII I U3MEHEeHU (JONMOJTHEHNH)

OO6cyxaeHa 1 peKOMEHIOBaHa Ha 3ace/laHnu Kadeapbl HEOPraHNIECKOW U (pU3ndeCcKon
XUMHUHU
poTokoa No OT « » 2020 r.

3aBenyronuii kadeapoit X.b. Kymrxos




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 KoHmponv: 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, doknad, 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 | YACTUYHOE MOCEIIeHNE | TOCEIIeHue
HeynosnerBopurensHoe 3aHATUI. YacTu4HOE | ayIUTOPHBIX 3aHATUH. | 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
IIPOMEKYTOYHOU OLIEHKY o
3aJaHn, OTBCTHI Ha 3anaHu 18T
aTTeCTAIuN «YJIOBIIETBOPHTENHEHOY. COITOKBIVME a A A
™ CaMOCTOSITENbHOU
OLIEHKY «XOPOIIIO». paGoTEL,
TECTOBBIX
3aJIaHAi, OTBETHI
Ha KOJJIOKBHyME
Ha OLIEHKY
«OTJINIHOY.
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 | CtyneHt umeer 51-60 | Ctynent umeer 61-70

OaJUIOB [0 HWTOraM

TEKYILETo 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
KOHTpOJIsI, 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
TTOJTHBIN OTBECT 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 OJIUH BOIPOC

o0a Borpoca.

Crynent HMeeT o
UTOraM  TEKYIIero W
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 pyOexxHOTO
KOHTPOJIS, Ha
JK3aMEHe Jan

IOJHBIN OTBET TOJBKO
Ha OJ1H BOIIPOC.
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