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1.ean 1 3a1a4M 0CBOEHUS TUCIUILIMHBL.

" CO3/IaTh TEOPETUYECCKYIO0 0a3y W HAyYHBIX OCHOB MPAKTHYECKOTO MPUMEHEHUsS Pa3IMYHbIX aHATUTH-
YECKUX METOJIOB IIPH OCYIIECTBICHUH MPOPECCHOHATBHOMN TOrOTOBKH;

= chopmupoBaTH MPEACTABICHUS O XUMHUKE-aHAIUTUKE KaK O Mpodeccruonane, UCroJib3yromieM Habop
pPa3IMYHBIX METOJIOB aHAN3a M PYKOBOJICTBYIOIIUMCS 0000MIEHHBIMU 3HAHUSMU TI0 XUMUHU, PU3UKE U Ma-
TEMaTHKE, ¥ MOHITHS O CIeUU(PUISCKUX OCOOCHHOCTSAX MPUMEHECHHSI MTPAKTUIECKON paOOThl aHAJMTUKOB B
YCIIOBHUSAX MPOU3BOJCTBA, OCOOCHHO C TOUKH 3PEHMS €€ BIUSHUS Ha OKPY)KAOILYIO CPELLY;

® JaTh MPEICTABIECHUE O TEOPETHUYECKUX OCHOBAX, METOJOJIOTMM M MPAKTHYECKOM BBINIOJIHEHUU aHa-
JINTUYECKUX U3MEPEHHU.

B pe3yabTare u3yueHusi 6a30B0ii YaCcTH HMKJIA 00y4aIOIIUIiCS T0JI5KEeH 3HATD:

" pOJIb U MECTO XMMHUYECKOTO aHaM3a U aHAIMTHYECKOM XUMHH B CUCTEME HAYK, BJIaJIETh METPOJIOTH-
YECKUMH OCHOBAMH aHAJIN3a;

® CYIIECTBO PEaKIMi U MPOIECCOB, UCIOIb3yEMbIX B aHAJUTHYECKON XMUMUH, MPUHIHUIBI U 00JIacTH
WCIIOJIb30BAHUSI OCHOBHBIX METOJIOB XUMHYECKOTO aHANN3a (XUMUYECKUX, PU3HUECKHUX);

" TEOPHUIO M MPAKTUKY (PU3UKO-XUMUUYECKUX METOJIOB aHaJN3a OPraHUYECKUX U HEOPraHUYECKHX CO-
CIMHCHUM;

" 0COOCHHOCTH OOBEKTOB aHAIM3a U BJIAJAECTh METOJ0JIOTHEN BRIOOpA METOIOB aHATN3a, UMETh HaBbI-
KM UX PUMEHEHUs (B COOTBETCTBUU C TpeboBaHUAMU IpodeccuonanpHoro crangapra «llenaror (memaro-
TUYeCKas JesTENHHOCTh B Cepe NOMIKOIBLHOTO, HA4aIbHOTO 00IIEro, OCHOBHOTO OOIIET0, CPETHETO 00IIEeTo
00pa3oBaHus) (BOCIMTATEIb, YYUTENH)» YTBEPKICHHBIN MTpuka3oM MunTpyna Poccun ot 18 oxtsa6ps 2013
r. N 544n)

2. Mecto nucuunuabl B ctpykrype OITOIT BO

JuctunnuHa "AHaTuTHYeCKas XUMUSA"' OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 MOy «XUMUs» U
MIpPernoaeTcsi CTyAeHTaM BTOPOro Kypca B 3 u 4 cemectpe. M3yueHue TUCHUIUIMHBI 6a3UpyeTcs Ha MaTepH-
aje, MpeayCMOTPEHHOM MPOTPaMMOM 10 00IIel W HEOpraHUYECKON XuMUH. M3ydeHrne Teopun U MPaKTUKA
aHaJl3a HEOPraHMYeCKHX OOBEKTOB OCHOBAHO Ha MaTepHalie KypcoB O0Iel W HEOPraHMYeCKOW XUMUU.
O06paboTka pe3yabTaTOB aHAJIM3a OCHOBaHA Ha MaTepualie KypcoB IMKJIAa «00Iue MaTeMaTHYeCKie U ecTe-
CTBEHHOHAy4YHBIE€ TUCIUIUIMHBI), U3y4aeMbIX Ha 1 — 2 Kypcax.

N3ydeHnre naHHOW JUCHMIIMHBI HAITPABJIEHO Ha OCBOEHUE 00OOIICHHBIX TPYAOBBIX (PYHKIIMI

[1C «Ilenaror (nmenaroruyeckas AeATEIbHOCTh B cepe MOMKOILHOT0, HAYaIbHOTO 00IEero, OCHOBHOTO
obmero, cpemHero odmiero obpazoBaHusi) (BOCIHUTATENb, YIUTEINb)» YTBEPKIACHHBIM MPHUKa3oM MUHTpyIa
Poccun ot 18 okTs16pst 2013 r. N 5440 OT® - [legarorudeckasi 1eITeIbHOCTD 1O MPOCKTUPOBAHUIO U pea-
JTU3aluy 00pa3oBaTEIbHOrO Mpollecca B 00pa30BaTENIbHBIX OpPraHU3AlMIX JTOIIKOJIBLHOTO, HaYalIbHOIO 00-
1€r0, OCHOBHOT'O O0IIIET0, CPEeIHEro 00IIero 00pa3oBaHus

3. TpeOoBaHusi K pe3yJibTATAM OCBOEHMS COAEPKAHUSA TUCIHHILIHHBI (MOXYJIs)

[Ipouiecc n3ydeHus NUCHUIUIMHBI HAapaBiieH Ha (JOPMHUPOBAHKE JIEMEHTOB CIIECIYIOUIUX KOMIIETEHIIUN
B cooTBercTBUM ¢ PI'OC BO:

a) obmenpodeccHOHATBHBIX KOMITCTCHITHH

OIIK-1.1. CucremaTuzupyeT U aHAIU3UPYET PE3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB, HAOIIOJICHHUIA,
M3MEpEeHUH, a TaKKe pe3ylIbTaThl PACU€TOB CBOMCTB BEILIECTB  MaTEPHAIIOB

OIIK-1.2. Ilpemiaraer HHTEPHIPETALMIO PE3YJbTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U PaCYETHO-
TEOPETUYECKUX Pa0dOT C UCMOJIB30BAHUEM TEOPETUYECKUX OCHOB TPAJUIIMOHHBIX U HOBBIX Pa3AeNioB XUMHUHU
OIIK-3. CnocobGeH mpUMEHSTh PacueTHO-TEOPETUYECKHE METOJIBI ATl M3YUYEHHUs CBOWMCTB BEIIECTB U IMPO-
[[ECCOB C UX YYaCTHEM C HCTOJIh30BaHUEM COBPEMEHHOMN BBIUMCIUTEIBHON TEXHUKH

OIIK-1.3. ®opmynupyeT 3aK/IOUEHUS U BBIBOJBI 1O pe3ylbTaTaM aHaiu3a JUTePaTypHBIX TAHHBIX,
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETUUECKUX padOT XMMHUECKON HApPaBICHHOCTH

OIIK-2.1. PaboTaeT ¢ XUMHUYECKUMHU BEIIECTBAMH C COOIIOACHUEM HOPM TEXHUKH 0€30TIaCHOCTH

OIIK-6.1. IlpencraBnser pe3yiabTaThl paOOTHI B BHIE OTUETA MO CTAHIAPTHOM (hopMe Ha PYCCKOM SI3bIKE

B pe3ynbraTe 0cBOeHUS AUCHUTIIMHBI O0yYaIOMIHIICs TOKEH:

3HaTh:

[eJH U 33JIa49M aHATUTHYECKON XUMUHU, XHMUYECKOTO aHaIN3a; MyTH U criocoObl ux perierusi(31);



POJIb ¥ 3HAYEHHUE METOJI0B AaHAJIMTUYECKON XMMUHU B IPAKTUUECKOM esTenbHOCTH (32);

OCHOBHBI€ pa3/ieibl AHATMTUYECKON XUMUU, XUMHUYECKOro aHaiuza(33);

OCHOBHBI€ MMOHATHS AaHATTMTUYECKON XUMUU, aHATTMTUYECKUE peareHThi(34);

OCHOBHBI€ 3Tallbl Pa3BUTHS AHATTUTUYECKON XUMHH, €€ COBpEeMEHHOE cocTosiue(35);

CBSI3b QHAIUTHUYECKUX CBOWCTB COCAMHEHUMN C MOJIOKEHUEM COCTABIISAIOIIMX UX 3JIEMEHTOB B MEPUOIH-
yeckoi cucreme anementoB JI.M.Menneneena(36);

" [PUMEHEHHE OCHOBHBIX MOJIOKCHHUI TEOPUHU PACTBOPOB, YICHHS O XUMUYECKOM PAaBHOBECUU, XUMHU-
YECKOM KMHETHKE, KaTajau3e, afcopOuu B aHamuTuYeckoi xumuu(37);

® [IPUHIMIBI KAYECTBEHHOTO aHAIN3a HEOPTraHUYECKUX U OpraHUYeCKUX BeniecTB(38);

" OCHOBBI METOJIOB BBIJICIICHUS, Pa3/ICICHNUs, KOHIICHTPUPOBaHuUs BeiecTs ();

" OCHOBBI ¥ HCTIOJIH30BAHUE COBPEMECHHBIX XUMHUCCKUX, (PU3NIECKUX B (PU3UKO-XUMHUICCKUX METOIOB
B KQUECTBEHHOM M KOJIMUYECTBEHHOM aHasu3e(39);

" OCHOBBI MATEMATHUECKON CTATUCTUKU IPUMEHHUTEIIBHO K OIICHKE MPaBUIBHOCTH H BOCIIPOU3BOIMMO-
CTH pe3yJIbTaTOB KoJInYecTBeHHOro aHanuza(310);

" OCHOBHBIC JINTEPATYPHBIC HCTOYHHUKH U CITPABOYHYIO JIUTEPATYpy MO aHamuTHIeckor xumuun(311).

Ymers:

" CaMOCTOATENBHO paboTaTh ¢ yueOHOM U CIIpaBOYHOM JUTEpaTypoi Mo aHaauTHuecKoi xumuu(Y1);

® 0oTOMpaTh CPEAHIOI MPOOY, COCTABIATh CXEMY aHAJIN3a, IPOBOIUTH KAU€CTBEHHBIN U KOJINYECTBEH-
HbIN aHanu3 BemiecTBa(Y2);

® BBITNIOJHATH UCXO/IHBIE BEIYUCIICHUS, UTOTOBBIE PACUETHI C HCTIOJIB30BAHUEM CTAaTHCTHUECKOM 00pa-
00TKH pe3ynabTaToB aHanu3a(y3);

" [10JIb30BaThCSI MEPHOM MOCYAOMN, aHATUTUYECKUMU BecaMu(Y4);

" TOTOBHUTH W CTAaHAAPTHU30BATh PACTBOPHI AHATUTUYECKUX peareHTOB(YS);

= paboTaTh C OCHOBHBIMHU THIIAMU MPUOOPOB, UCIOIb3yEMbIX B aHAIM3€ ((POTOINEKTPOKOJIOPUMETPHI,
cnektpodoTomerpsl, pH — MeTpsl, nomisiporpadpl, YCTAaHOBKH AJIsi KyTOHOMETPUUYECKOTO TUTPOBAHUS U
1p.(Y6);

® COCTaBJISITH OTYETHI O MPOBEICHHON aHaMUTHYeCKOoU padote(V7);

" aHaJIM3UPOBATH PA3IUUHbIE 0OBEKTH HEOPraHMUYECKOTO U OpraHnyeckoro mpoucxoxaeHus(yS,)

3. Baanerns

" TCOPETHYCCKMMH U METPOJIOTHYECKUMHU OCHOBAMHM aHaIuTHYeCKON Xumuu (B1);

" TEXHUKOU SKCIIEPUMEHTAIBHOU pabOThl B aHATUTHYESCKUX Jaboparopusx(B2);

* paboToii ¢ MuTepaTypoi Mo aHamuTHYeckoi xumun(B3);

OTBITOM 00pabOTKU U 0000LIEHHSI MaTepHala U MOUCKAa HOBBIX AKCIEPUMEHTAIbHBIX U TEOPETUYECKUX
pesynbraroB(B4) (I1C «Ilenaror (memaroruyeckas aesaTeIbHOCTh B cepe TOUIKOIBHOTO, HaYaIbHOTO 00IIIe-
ro, OCHOBHOTO 00IIero, cpeaHero oodmiero oopa3oBanus) (BOCIIUTATENb, YIUTEIb)» YTBEPKICHHBIN MpHUKa-
3oM Muntpyaa Poccum ot 18 oktsa6pst 2013 r. N 5440 Td - A/01.6 OOmenenaroruveckas (QpyHKIIHS,
A/02.6 BocutarensHas aearensbHocTh, A/03.6 PasBuBaromas nestenbHocTh, B/03.6 Ilegarornueckas nes-
TEJIBHOCTH IO PeaIn3alliy MPOrpaMM OCHOBHOTO M CpeIHEro o0miero oopa3oBaHus).

4. CTpyKTYypa M cojiep:KaHHe TUCIUNIUHbI «KAHAJTUTHYECKAS XUMUI»
nepeueHb OUEHOUYHbBIX CPeOCME U KOHMPOIUPYEMbIX KOMNEemeHUU L
Tabauya 1. Cooeporcarue oucyuniumbl

Ne HaumenoBanue Conepxxanue Ko koHTpO- dopmsl Te-
paszfena/TeMsbl paszena/TeMsl JTUpYyeMOit KYILIETO KOH-
KOMIIETEH- TpOJIs
uu (WM ee
4acTH)
1 MOAOVYJIb Ananmutndeckas YO, KP, U113,
XUMHUeCKOe XUMHS Kak OIIK-1.1; KOJUIOKBUYM |
Cemecmp 3 paBHOBECHE B Hay4dHas JUCLUIIINHA. OIIK-1.2;
TOMOTEHHBIX XUMHUYECKOE paBHOBE- OIIK-1.3;
CUCTEMAX cue. OIIK-2.1;
Heoprannueckuii OIIK-6.1




KauyeCTBEHHBIN aHaIN3
KuciaotHo-ocHOBHOE
paBHOBECHE
Kommniaekcurie
COCOUHCHMUS.

2

Cemecmp 3

MOJ1YJIb
XuMudeckoe
paBHOBECHE B
reTeporeH
HBIX CUCTEMaAX

XUMHUYECKOE PaBHOBE-
CHE B T€TEPOrE€HHBIX CH-
cremax. PaBHOoBecus B
CHCTEME PacTBOP-
ocanok. Heopranuue-
CKHUM Ka4dyeCTBEHHBIN
aHanmu3. Meroael pas-
JICTICHUST ¥ KOHIIEHTPHU-
pOBaHUS

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

YO, KP, te-
CTUPOBaHHUE,
NJ13, xomno-
KBUYM

3

Cemecmp 4

MOJIYJIb
Beenenue B xo-
JIMYECTBEHHBIN
aHanus. [ paBu-
MET-
pusi.2neKTporpa
BUMETPHS

Bgenenue B koande-
CTBEeHHBIN aHanmu3. Oc-
HOBHBIE JTaIlbl U TIPUH-
IIUIIBI aHAJTH3A.
[Tpo6ooTdop 1 Mpob6o-
MOJITOTOBKA
MertpoJsioruueckue oc-
HOBBI KOJIMYE€CTBEHHOTO
aHaJIM3a
I'paBumerpuyeckuii me-
TOJ1 aHaJIM3a
DIIEKTPOTpaBUMETpHUYE-
CKHH METOJ] aHajIn3a

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

VO, KP, te-
CTUPOBAHHUE,
N]13, xomio-
KBUYM

4

Cemecmp 4

MO/JVJIb Io-
nsIporpa
(buueckuii me-
TOJI aHAJIN3a.

Knaccuduxarmus BOJIBT-
aMIIepoOMeTpHUUIeC
KHX METOJOB.
NunukaropHbie
TPOJIBI METO/IA.
Konpencatopusiii, Mu-
rpalMoHHBINA, AuQPY3HU-
oHHbI TOKH. IIpenens-
HBII muh y3noHHBIT
TOK.
[Tonsporpadusi.
HEHUE
WnbkoBuua — I'eiipoB-
CKOTO

OJICK-

VYpas-

NnpkoBuuya wu

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

TECTHPOBa-
HUE.

5

Cemecmp 4

MOJIVYJIb Turt-

PUMETPUYCCKUE
METO/IbI aHAJU-
3a

BBenenne B TUTpUMET-
pUYECKHE METOJbl aHa-
m3a
Meton
OCHOBHOT'O TUTPOBAHHUS
Meton
BOCCTAaHOBUTEIILHOTO
TUTPOBAaHUSA

Meton
TUTPOBAHUSA

Merton KOMJICKCOMCTpPHU-

YCCKOI'0 TUTPOBAHUSA

KHUCJIIOTHO-

OKHCIIUTCIIBHO-

0CaaUuTCIIbHOI'O

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

YO, KP, Te-

CTHPOBaHHUE,

N3, komno-
KBUYM




6 MOAYJIb [ToreHnmomeTpu4eckui OIIK-1.1; TECTUPOBa-
DNeKTpoXu METOJ] aHaJInu3a OIIK-1.2; HUE,
Cemecmp 4 MHYECKHE Kynonomerpuueckuii OIIK-1.3; N3, xoio-
METO/bl aHAIIU- | METOJI aHAJIM3a OIIK-2.1; | xBuyM
3a AMIIepoMeTprUUECKUi OIIK-6.1
METO/] aHAJIN32
7 MOAVYJIb MoutekysipHasi abcopo- OIIK-1.1; TECTUPOBa-
OnTuueckue LIUOHHAs CIIEKTPOCKOIINS OIIK-1.2; HUE,
Cemecmp 4 METO/IbI aHaNu3a | ATOMHO- OIIK-1.3; N3, xommo-
a0CcopOLIMOHHBIN METOJ OIIK-2.1; | xBuyM
Meto SMHUCCHOHHOM OIIK-6.1
CIEKTPOMETPHH TLIaMe-
HH.

Tabnuya 2. Obwas mpyodoemxocms oucyuniunsl cocmasisem 18 sauemnuvix edunuy

(648 uacos)
Bun pabotsr TpynoemMKocTh, 4acoB
3cemectp 4 cemecTp

OO0uiasi TPy10€eMKOCTh 324 324
KonTakTHas padora: 234 234
Jexyuu (J1) 72 72
Ilpakxmuuecxue 3auamus (113) 72 72
Jlabopamopuwvie pabomut (JIP) 90 108
CamocTosiTejibHas padoTa: 99 9
Kypcosas pa6ora (KP) 30
[ToaroroBka u MPOXOKACHUE MPOMEKYTOTHOM aTTECTAIIUN 27 27
Buja npoMesKyTo4HOI aTTecTanuu AK3aMEH AK3aMEH

Kpome nekiuii, mpakTu4eckux U J1abopaTOPHBIX pabOT CO CTyIEHTaMHU MPOBOJUTCS clieAyromias pabo-
Ta:

pellIeHre pacueTHBIX 33/1a4 10 U3y4aeMbIM TeMaM Iepe]] Kaxaou JabopaTopHoil paboToii;

BBITIOJIHEHUE CTYACHTAMHU HHAWBUIYaJIbHBIX 33JaHUN MO BCEM H3y4aeMbIM TeMaM, C MOCIeAyouieit
MIPOBEPKON M OOCYKJIEHHEM C TMPEroJiaBaTe]eM BBINOJHEHHOTO 3a/aHus (TakuX 3aJaHuil OJHO B 3-eM U
ATh B 4-0M cemecTpe);

MOATOTOBKA M CAaya KOJUIOKBUYMOB II0 BCEM HM3y4aeMbIM TeMaM (OJUH B 3-€M U 4eTbipe B 4-OM ce-
MecTpe)

BBITIOJTHEHUE CTYACHTaMU 3 TECTOBBIX 3aJjaHUM B 3 €M cemecTpe U 3 B 4-0M ceMecTpe.

B coomseemcmeuu ¢ Tunogvim nonodcenuem o 8y3e K 6udam yuedHoil padomvl OMHeECeHbl:

JIeKYUU, KOHCYIbMayUuu, CEMUHAPbl, NPAKMUYECKUE 3AHAMUA, 1A00pamopHble padomsl, KOHMPOlb-
Hble padomol, KOJIOKEUYMbl, CAMOCHOAMENbHbIE PAGOMbL, HAYYHO-UCCIE008amMeNbCKas paboma, npak-
MuKu, Kypcogoe npoekmuposanue (Kypcosas paboma). Bvicuiee yuebnoe 3a8edeHue modxcem YCmManasiu-
8amu Opyeue 8U0bl Y4eOHbIX 3AHAMULL.

Coaepskanue THCHATIAHBI (pa3aeabl JUCHANINHBI U BUABI 3aHATHIN)

5. OneHOYHBbIe MAaTEPHAJIBI VIS TEKYLIET0 U PYOesKHOI0 KOHTPOJISI YCIIeBAeMOCTH H IPOMEKYTOY-
HOHM aTTecTalHHu.

5.1. Kpurepun ¢popMupOBaHHs OLEHOK
TpaauumonHsie GOpMbI KOHTPOJIS

Texymast arrectanusi. OCHOBHbIE (JOPMBI: YCTHBIHM OIPOC, MMCbMEHHbIE 33/1aHus, Ja00opaTopHbIE pa-
00THI, KOJUIOKBUYMBI, KOHTPOJIbHBIE pAa0OTHI (CHCTEMAaTHYHOCTh, HETIOCPEICTBEHHO KOPPEIUPYIOIIAsics C



TpeOOBaHUEM TMOCTOSIHHOTO M HETIPEPHIBHOTO MOHUTOPUHTA Ka4ecTBa 00YUCHHUS, a TAKKE BO3MOXKHOCTh
0aJUTBHO-PEUTUHTOBOM OIICHKH YCIIEBAEMOCTH CTYJICHTA).

[TpomexyTodHast aTTecTanus: 3K3aMeH

OcHoBHbIe (hopMBI: 3a4eT U 3k3aMeH (OCyIIeCTBISETCS B KOHIIE CEMECTPa U MOXKET 3aBepIIaTh H3yde-
HUE KaK OT/ACIHHON TUCIHUILINHA, TaK U €€ pasJiena).

Bunier KOHTpOIISt IO CIOC00Y GOPMUPYEMBIX KOMIIETCHIIHMA (AKTUBHBIE TEXHOJIOTUH O0YyUEHUS)

Texymas arrecraius CTyJCHTOB POU3BOIUTCS B TUCKPETHBIC BPEMEHHBIE MHTEPBAJIBI JICKTOPOM U
Mpero/1aBaTelieM (SIMH), BEAYIIUMU J1Ja00paTopHbIe pabOTHI IO TUCIUILIMHE B CIIEAYIOMUX (popmax:

e mecmupoganue;

*  nuUcbMeHHble UHOUBUOYATbHbIE 0OMAUIHUE 3A0AHUSL,

e BbINOJHEHUe 1abopamopHbiX pabom;

e 3awuma 1a60pamopHulx pabom,

®  0MOENbHO OYEHUBAIOMC S TUUHOCTIHbIE KAYeCmea Cmyo0enma (aKKypamHocms, UCNOIHUMENTbHOCMb,
UHUYUAMUBHOCMb) — paboma y 00CKU, C80eBPEMEHHASL COaua mecmos, Oomuemos K 1ab6opamopHuim pabo-
mam u NUCbMEHHBIX OOMAUHUX 3A0AHUU.

Pybescnasa ammecmayua cmyoeHmos npouzsooumcst N0 OKOHYAHUY MOOYIS 8 C1e0yIouwux hopmax:

e mecmupoganue;

*  KOHmMpOJbHblE paOOMbL,

e 3awuma 1a60pamopHulx pabom (mecmuposarue);

[ ]

Ilpomesrcymounstit KOHmMpoOL NO pe3yIbmamam cemecmpam no OUCYUNIUHe nPoxooum & ghopme
NUCbMEHHO20 IK3AMEHA (6Kaouaem 6 cebsl omeem Ha meopemuyecKue 60NPoCsl U peueHue 3a0ay) oo 6
couemanuy pa3nuuHblx opm (KOMNbIOMEPHO20 MECMUPOBAHUS, peulenus 3a0ad U np.)

* VYCcTHBIH onpoc (TT03BOJISET ONCHUTh 3HAHKS U KPYT'030p CTYACHTA, YMEHUE JIOTHYECKH MTOCTPOUTH
OTBET, BJIaJICHUE MOHOJIOTMYECKOH PEeUYbIO M MHBIE KOMMYHUKATHBHBIC HABBIKH, 00J1a/1aeT O0IBITUMH BO3-
MO>KHOCTSIMH BOCIIUTATEIBHOTO BO3ACHCTBUS MIPENOIaBaTeNs).

* [IucbMeHHBbIEe PadoThI (3KOHOMHUS BPEMEHH MPEIoAaBaTesl; BO3MOKHOCTh ITOCTAaBUTh BCEX CTY/ACH-
TOB B OJIMHAKOBBIE YCIOBUS, OOBEKTUBHO OI[EHUTH OTBETHI IIPH OTCYTCTBUH MOMOILY IIPETOAaBaTeNs, Mpo-
BEPUTHh 000CHOBAHHOCTD OLIEHKH; CYOBCKTHBHOCTH MPH OLIEHKE MMOTOTOBKH CTY/ICHTA).

= KoHTpo.b ¢ MOMONILIO TEXHUYECKUX CPeACTB U MHGOPMALMOHHBIX CHCTEeM (OTIepaTUBHOE MOJTY-
YeHHe 00beKTUBHON MHGOpMAIUK 00 YCBOCHHMH CTYJEHTAMH KOHTPOJIUPYEMOTO MaTepHasa, BO3SMOXKHOCTh
JETaIbHO U MEePCOHU(UIIMPOBAHO MPEACTABUTDH ATY HHPOPMAIUIO MIpernogaBaTesnto, GOpMUPOBAHUS U
HAKOIUICHUSI UHTETPAIbHBIX (PEUTUHTOBBIX) OLIEHOK JOCTHXEHUU CTYICHTOB 10 BCEM MOJYJISM JUCIHUILIN-
HBI, IPUBUTHE MIPAKTUYECKUX YMEHUHN U HABBIKOB pabOTHI ¢ MH(OPMALIMOHHBIMU PECypcaM U CPEeICTBAMU,
BO3MOYHOCTh CAMOKOHTPOJISI © MOTHBAIIMKM CTYJEHTOB B MPOLIECCE CAMOCTOSITEIHLHOM paboThl);

= JleoBble U poJieBble UTPHI (C L1ebI0 (GOPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB)

= Bcrpeun ¢ npeacTaBuTessMu Bexyuiux gadoparopuii r. Hanbunka u KbP.

Yoenvnuuii ¢ec 3anamuit, npoeodumvix 6 unmepakmugHnvix popmax, cocmasniem npumeprno 40%
ayoumopHusIX 3aHAMUIL.

3aHATHSA JeKIMOHHOT0 THIIA cocmasnsaom okono 30% ayoumopHuix 3auamui.

5.1. Kpumepuu ¢popmuposanus oyeHox

Kpumepuu ¢popmuposanus oyenok (ouenusanus) ycmuoco onpoca

YCTHBIN OIIPOC SABISETCS OJTHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaAHHMI 00y4aronerocs mo AUCHUIIIMHE
«YmpaBiieHHe pUCKaMH (PMHAHCOBBIX aKTUBOBY. Pa3BEPHYTHIN OTBET CTYAEHTA JOJIKEH MPEICTaBIsATh COO0M
CBSI3HOE, JIOTHYECKH TOCJeI0BaTeIbHOE COOOIIeHNE Ha 3aJaHHYI0 TeMY, MOKa3bIBaTh €0 YMEHHE MpHMe-
HSATH OTIPEJIeNICHUSI.

B pezynemame ycmnozo onpoca 3nanus, 00y4arnuie2oca 04eHUu6arOmcs no ciedyoueil wKane:

3 6anna, craBuUTCS, €CU OOyJarOIIHIACS:

1) monHO W37araeT U3ydeHHbIH MaTepua, 1aéT MpaBUIbHOE ONPEIeICHHOE SKOHOMUYECKUX TIOHSTHI;

2) oOHapyXHBaeT MOHUMAaHUE MaTepHrasa, MOKET 000CHOBATh CBOU CYXKICHHs, IPUMEHUTD 3HAHHS Ha
MIPaKTHKE, IPUBECTH HEOOXOAMMbIE IPUMEPHI HE TOIBKO MO Y4eOHUKY, HO M CAMOCTOSITENTFHO COCTaBIIEH-
HBIC;

3) W3yaraet Matepual MmocjeJ0BaTeIbHO U MPABWIBLHO C TOUKH 3PSHHS HOPM JIUTEPATYPHOTO SI3bIKA.




2 fanna, craBuTCs, €civ 00yJaroNIUiics JaéT OTBET, YAOBICTBOPSAIOLINI TEM K€ TpeOOBaHUSAM, UTO U
st 6anna «1», Ho mormyckaet 1-2 ommOKu, KOTOpBIE caM )K€ UCTIPABIISET, U 1-2 Heno4éTa B mocieaoBa-
TEJILHOCTHU H SA3BIKOBOM O(DOPMIICHUN U3JaraeMoro.

1 6ann, craButcs, eciny 0OyJaroImuiicss OOHAPY)KUBAET 3HAHHE U TOHMMAHUE OCHOBHBIX MOJIOKEHHH
JTAHHOM TEMBI, HO:

1) uznaraer Mareprai HEMOJHO U JOMYCKAeT HETOYHOCTH B OTIPE/ICIICHUN TIOHSTUH;

2) He yMeeT JJOCTaTOYHO IITyOOKO M IOKa3aTelIbHO 000CHOBATH CBOM CY)KJICHHUS U MPUBECTH CBOU TPH-
MEpHI;

3) u3naraet MaTrepual HeMoOCIeA0BATEIbHO U JIOMYCKACT OUIMOKH B SI3bIKOBOM O0(DOPMIICHUHU H3J1arac-
MOTO.

0 6annos, craButcs, ecinu 0OyJaroUuiicss OOHApy)KUBAaeT He3HAHUE OOJIBIIEH YaCTH COOTBETCTBYIOLIETO
paszjelia u3ydaeMoro MaTepuana, JOIycKaeT ommOK: B OpMyTHPOBKE.

Bamer «3», «2», «1» MOTYT CTaBUTBCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 33 PACCPEIOTOUYCH-
HBII BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYIEHTOM Ha MPOTSHKCHUH 3aHITHS

Kpumepuu ¢popmuposanus ouenox no 3a0anuam 011 camocmoamensvHoil padomost cmyoenma (6 mom
yucne Hanucanue peghepamog):

«omauynoy (3 Ganna) - oOyJaromuics mokasan TiyOOKHUe 3HaHWsI MaTepuasa 1o MOCTaBICHHBIM BOTPO-
cam, TPaMOTHO, JIOTHYHO €r0 M3JIaraer, CTPYKTYPHUPOBA U ACTATU3UPOBAT WHPOPMAIHIO, H30eras mpocToro
MOBTOpeHUs1 UH(OpMaIMK U3 TeKcTa, HHpopMalMs MpeAcTaBieHa B nepepaboranHoM BHjae. CBOOGOAHO Hc-
M0JIb3yeT He00XoauMble (OpMYIIbl IPU PEIICHUH 3a/1a4;

«xopowoy (2 6anna) - 0OyJarOImMicS TBEPAO 3HAET MaTepuaj, TPAaMOTHO €ro W3JlaraeT, He JOIMyCKaeT
CYIIIECTBEHHBIX HETOYHOCTEW B MPOIIECCE PEIICHUS 3a/1aY;

«yoosnemsopumenvHoy (16amt) - oOydaromuicss UMeeT 3HaHUsI OCHOBHOTO MaTepHaa 1Mo MOCTaBJICHHBIM
BOIIPOCaM, HO HE YCBOMII €r0 JIeTaje, JOMyCKaeT OTAeIbHbIE HETOYHOCTH IIPU PELICHNH 3a]ay;

«Heyoosnemeopumenvhoy (MeHee 1 6aoB) — 0OyJarONIUiics JTOMyCKaeT rpyoble OMMOKA B OTBETE Ha
MIOCTaBJICHHBIE BOMPOCHI U IIPU PELICHUH 33734

Kpumepuu ouenku evinonnenus nadopamopusix pabom:

«omauunoy (4 Gaiia) CTaBUTCS, €CITM BBHITIOJTHEHBI BCE TPEOOBAHUS K HAIMMCAHUIO M 3amuTe pedepara:
o0o3HaueHa npobiemMa u 000CHOBaHA €€ aKTyaJIbHOCTh, C/IEJIaH KPaTKUH aHaIW3 Pa3IM4YHbIX TOUEK 3PCHHUS
Ha PaccMaTpUBaEMyIO MPOOJIEeMy M JOTHMYHO M3JI0KeHa COOCTBEHHAs MO3UIHSA, C(HOPMYIUPOBAHBI BBIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIAEPKAH 00beM, COO0AEHB! TPpeOOBaHNs K BHEIIHEMY O(OPMIICHHIO, TaHbI
NPaBWIBHBIC OTBETHI Ha JIOMOJHUTEIbHBIE BOMPOCHL. OOydaromuiics NMpOsSBWII WHULMATHUBY, TBOPYECKUN
MOJIXOJI, CHOCOOHOCTh K BBINOJHEHHIO CJIOKHBIX 33/IaHHi, OpraHu3alMoHHBIe criocoOHocTH. OTMeuaercs
CIIOCOOHOCTH K IMyOIMYHON KOMMYHHMKaluu. JJokymMeHTanus npeacTaBieHa B cpok. [lomHoCThIO odopmiieHa
B COOTBETCTBHUH C TPEOOBAHHUSIMU

«xopowoy (36am1a) — BBINOJIHEHBl OCHOBHBIE TpeOOBaHUS K pedepary U ero 3aliuTe BbINOJIHEHbI, HO
IIPY 3TOM JIOTIYLICHBI HETOUETHL. B 4aCTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHUU MaTepHraja; OTCYTCTBYET
JIOrMYecKasi MOCJIEI0BATENbHOCTh B CYXKICHHIX; HE BBIIEp)KaH 00bEM pedepara; UMEIOTCS yNYIICHUS B
oQopMIIeHUH; Ha JOMOJHUTEIbHbIE BOIPOCHI MPH 3alUTE JAaHbl HEMOJIHbIE 0TBEeThl. OOyuaromuiics gocTa-
TOYHO TIOJIHO, HO 0€3 MHUIIMATHUBBI ¥ TBOPYECKUX HAXOJOK BBHIIOJHWII BO3JIOKCHHBIE Ha HEro 3a1auu. Jloky-
MEHTAIHs IPE/ICTABICHA T0OCTATOYHO TIOJIHO U B CPOK, HO C HEKOTOPHIMU HEZ0PaOOTKaMu

«yoosnemeopumenvHoy (2 6amia) — UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHHUsI OT TpeboBaHM K pedepu-
poBaHuI0. B yacTHOCTH, TeMa OCBellIeHa JIMIIb YaCTUYHO; JOMYIIEHbl (JaKTUYECKHE OLUIMOKU B COJIEpIKaHUU
pedepara UM IpU OTBETE HA JIOTIOJIHUTEIbHBIE BOIPOCHI; BO BpEeMs 3alllUThl OTCYTCTBYET BbIBOA. OOyyaro-
IIMHCS BBIMOJIHWI OOJIBIIYIO YacTh BO3JI0)KEHHOW Ha Hero paboThl. J[OMyIEeHb! CYIECTBEHHBIE OTCTYILIE-
Hus. JloKkyMeHTalusi ciaHa cO 3HAYMTEIbHBIM omno3jaHueM (Oosnee Heaenu). OTCYTCTBYIOT OT/ENbHBIE
(bparMeHTsl.

«neyoosremeopumenvro» (MeHee 2 0ayioB) — TeMa pedepara HE pacKpbiTa, OOHAPYKHUBAETCS CYIIe-
CTBEHHOE HEMOHMMaHHue mpoOiemMbl. OOydarouiics He BBIMOJIHWI CBOM 3374l WJIM BBITMOJHWII JIUIIb OT-
JieTIbHBIE HECYILIECTBEHHBIE MOpy4YeHus. JJokyMeHTalus He cljaHa.

Ouenounvie mamepuanvl 0na pydexcno20 Konmpona. Pybescnviii konmpons OCyIECTBIISETCS IO Ooliee



WJIM MEHEE CaMOCTOSITEIBHBIM pa3jieliaM — y4eOHBIM MOJYJISIM Kypca U MTPOBOJUTCS M0 OKOHYAHUH U3YICHHUS
MaTepHajia MOIYJIsl B 3apaHee YCTaHOBJIEHHOE BpeMsi. PyOe:KHbIN KOHTPOJIb MPOBOIUTCS C IEIIBIO OTIpeiesie-
HUS KauyecTBa YCBOCHHS MaTepuaia yueOHOTO MOy B IeJloM. B TeueHne cemectpa MpOBOAUTCS mpu ma-
KUX KOHMPOIbHBIX MEPORPUAMUA NO ZPAPUKY.

B kadectBe popm pyOEKHOTO KOHTPOJISI MOKHO HCIIOJIB30BaTh TECTUPOBaHUE (MMCbMEHHOE MIIM KOMITb-
IOTEPHOE), MTPOBEICHUE KOJUIOKBUYMA UM KOHTPOJIBHBIX Pa0OT. BeimonHsemble paboThl JOJKHBI XPAHUTHCS
Ha Kadenpe Te4eHNH yueOHOTO rojia ¥ 0 TPeOOBAHHUIO MPEJOCTABISITHECS B YIPABICHHE KOHTPOJIS KauyecTBa.
Ha pyOexxHbIe KOHTPOJIEHBIE MEPOTIPUSTHS PEKOMEHIYETCS BHIHOCHTH BECh IMPOTPAMMHEIN MaTepuan (Bce
pazzensl) Mo JUCHUTUIMHE.

Kpumepuu ghopmuposanusn ouenox no KOHmponbHbIM mMoyKam (KOHMPOIbHBLE PAOONIbL; KOJLIOKEUYM)

(7 6annoB) - craBuUTCA 32 pabOTY, BBHIIOJHEHHYIO MOJIHOCTHIO 0€3 OMMOOK M HEJ0YETOB; 00yJaIOMIHIACST
JEMOHCTPUPYET 3HAHUE TEOPETUIECKOTO U MPAKTHUYECKOTO MaTepralia 1o TeMe MPAKTUICCKON paboThI, PeIIeHo
100% 3amau;

(5 Ganmma) — ctaBUTCS 32 pabOTY, BBHITIOJHEHHYIO MOTHOCTHIO, HO TIPU HAJIMYWU B HEW HE OoJiee OHOM He-
rpy0oil ommMOKK M OJHOTO HemoueTa, He OoJiee Tpex HepaoueToB. OO0yJarommiics JeMOHCTPUPYET 3HAHHUE TE€O-
PETHYECKOTO M TIPAKTHYESCKOTO MaTepHaia Imo TeMe MPaKTHISCKOW padoThI, TOIMyCcKasi He3HAYUTEIILHBIC HETOY-
HOCTH TP pellieHnH 3aj1ad, perieno 70% 3amgayq;

(3 Gamma) — craBuTCs 3a paboTy, ecinu OakajgaBp MPABWJILHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl WK
JOMYCTUJI HEe OoJiee 0HOM TpyOo OMMOKK M BYX HEJOYETOB, HE Oosiee OJHOM TpyOoil U OJHON HerpyOoit
omuOKy, He Oosiee Tpex HerpyObIX OMMOOK, OJHOW Herpyooil. OOyuaromuics 3aTpyIHsAeTCs C NMpaBUIbHON
OLIEHKOW IpeII0KEHHOM 3a1a4H, 1aeT HEMOJIHbIN OTBET, perieHo 55% 3a1au

(Menee 3 6ayIOB) — CTABHUTCS 32 PabOTY, €CIIM YHMCIIO OMMOOK M HEJI0YETOB MPEBLICHIIO HOPMY UTS OIIEHKH 3
WJIM TIPABUJIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThl. OOydaromuiics: TaeT HEBEPHYIO OIICHKY CHTYAITUH, PEIICHO
Mmenee 50 % 3anau.

Kpumepuu ¢popmupoeanusa oyenok no mecmogvim 3a0anusam:

(3 Gamna) — mosydaroT o0ydJaromuecs ¢ MPaBUIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOITPOCHI.
Bemmoaneno 100 % npenioxkeHHbIX TECTOBBIX BOIIPOCOB;

(26am1a) — moJTydaroT 00yJaroIIuecs ¢ MPaBUIIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC BOIPOChl — 80
—99 % ot ob1ero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 6amra) — mosrydaroT oOydJaromIKecs ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC BOIPOCHI —
60 —79% ot obmero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amn) — mosyuaroT oOyyarouiuecs MpaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI — Me-
Hee 40-59 % ot obmero oObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

Ouyenounvie mamepuansl 011 RPOMENHCYMOUHOU ammecmayuu. Llenvio npomexicymounsvix ammecma-
yutl IO AUCLUIUIMHE SIBJISIETCS OLIEHKA KaueCTBA OCBOCHUS AUCIUILIMHBI O0yYarOIIMMHUCS.

[IpomexyTouHas aTTecTanus NpeAHa3HaueHa A OObEKTHMBHOTO MOATBEP)KACHUS W OLIEHUBAHUS JO-
CTUTHYTBIX PE3YJIbTaTOB OOYUEHUs MOCJE 3aBEPLICHUS! U3Y4YEeHUs NUCHUIUIMHBI. OCYyIIEeCTBIsSETCS B KOHIIE
ceMecTpa M MpeCcTaBIseT cCOO0M HTOTOBYIO OLEHKY 3HAHUM MO AUCIUIUIMHE B BUJE MPOBEACHUS SK3aMEHa.

[IpomexyTouHas aTTecTausi MOXKET MPOBOJUTHCS B YCTHOM, MUCbMEHHOH (hopme, U B (hopMe TecTupo-
BaHud. Ha mpomexxyrounyro aTrectanuio otBoautcs 10 30 6amios.

Kpumepuu ¢hopmuposanus oyenox no npomexcymouHoii ammecmayuu:

«omauynoy (23 6aI0B) — NOTY4YarOT 00yYaroLIHecs, KOTOPbIE CBOOOTHO OPUEHTHUPYIOTCS B MaTepualie
U O0TBe4aroT 0e3 3aTpyaHeHuid. OOydaromuiicsi cmocoOeH K BBINOJIHEHUIO CIIOKHBIX 3a/laHUi, TTOCTaHOBKE
1esielt ¥ BeIoope myTel ux peanusanuu. PaboTa BeIosIHEHa MOTHOCTHIO 6€3 omnboK, pemeHo 100% 3anay;

«xopouwioy (17 6amioB) — NoJy4aroT 00ydaromuecs,, KOTOPble OTHOCUTEIBHO MOJHO OPHUEHTUPYIOTCS B
MaTepualie, OTBE4aloT 0e3 3aTpyAHEHHH, IOMyCKaloT HE3HAYUTEIbHOE KOJIMYeCTBO omnOoK. O0yyaromuiics
COCOOEH K BBINOJHEHUIO CII0XKHBIX 3aJaHUi. PaboTa BbINOJIHEHA MTOJIHOCTBIO, HO UMEIOTCS He O6osiee 0THOM
HerpyOoi ommOKy M OJHOTO Hejodera, He OoJiee Tpex HepoueToB. JIoMyCKaroTCsl He3HAUUTEIbHbIE HEeTOY-
HOCTH TpH pelieHun 3a1ad, pemeno 70% 3anay;

«yooenemeopumensvho» (12 0annoB) — MoOJIydaroT OOydaromMecs, y KOTOPBIX HEIOCTaTOYHO BBICOK
YPOBEHb BIIAJICHUs MaTepuaioM. B mporecce oTBeTa Ha 3K3aMeHE JIONYCKAaroTCs OUIMOKM M 3aTpyJHEHUs
IpU U3NI0XKEeHUH MatepHuaia. OOydarouiuiics MpaBUIBLHO BBIMOJHMI HE MeHee 2/3 Bceil paboThl Win A0my-



cTun He Oosiee OHOM TpyOoil OMMOKM M JBYX HEIOYETOB, HE Oojiee ONHOW TpyOOW M OJHOW HEerpyOoit
omunOKH, He 0oJiee Tpex HerpyObIX OIMOOK, OJTHON HerpyOou. OOyuaronuiics 3aTpyaHIETCS ¢ MPABUILHON
OIICHKOM MPEeII0KEHHOM 3a/1a4uu, 1aeT HETOJIHBIN OTBET, pemieHo 55% 3anauy;

«Heyoos1emeopumenbHo» (MeHee 12 06aIoB) — MOMy4Yar0T 00ydJaroIIecs, KOTOPhIC JOMYCKAIOT 3Ha-
guTeNnbHbIC OOk, OOyJaronuiics UMeeT JIMITh HAa4adbHYI0 CTEIICHb OPUEHTAIMY B MaTepuane. B padore
YHCIIO OMMOOK W HEIOYETOB MPEBLICHIIO HOPMY ISl OLIEHKH 3 WJIM MPAaBHILHO BBIMIOJIHEHO MeHee 2/3 Bceit
paboTel. O0yJaroIuiics JacT HEBEPHYIO OIIEHKY CHTYyaluH, pemeHo meaee 50% 3amad.

Ienvto npomesicymounslx ammecmayuil o TUCIUATUTMHE SBIISIETCS OI[EHKA Ka4eCTBa OCBOCHHSI JHIC-
LUTUTAHBI 00y4YatOIUMHUCS.

Kpumepuu ouyenxu kauecmea 0c60eHUA OUCUUNTIUHDL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpEeTUIECKOE COJEPKAHNE Kypca OCBOEHO MOJTHOCTHIO,
0e3 mpo0OeoB, HEOOXOIUMBIC TPAKTUICCKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM MAaTePUAIIOM CPOPMUPOBAHHI.
Bce mpenycMoTpeHHBIC TIpOTpaMMoit 00ydeHUsT yaeOHbIe 3aJaHus BBIITOJTHCHBI, KAYECTBO MX BBITIOTHCHHS
OIIEHEHO YHCIIOM OaIIOB, OJM3KUM K MakCHMalbHOMY. Ha sKk3aMeHe CTyJeHT JeMOHCTPHPYET IITyOOKHe
3HaHUS MPETYCMOTPEHHOTO MPOTPAMMOIA MaTepHaia, yMEeT YeTKO, JJAKOHMYHO U JIOTHYECKHU TI0CIIeI0Ba-
TEJIHHO OTBEYATh Ha IOCTABJICHHBIC BOITPOCHI.

Ouyenka «xopouto» —om 81 00 90 6ann06 — TeopeTUUECKOE COIEPKAHNE Kypca OCBOCHO, HEOOXO0 11~
MBbI€ MPAKTUYCCKUE HABBIKH PaObOTHI C(hOPMUPOBAHEI, BHIITOJIHEHHBIC YIeOHbIE 3aJaHMsI COJICPKAT He3HAYH-
TeJbHBIC OMMOKU. Ha dK3aMeHe CTyIeHT TEMOHCTPUPYET TBEPI0€ 3HAHKS OCHOBHOTO (TIPOTPaMMHOT0) Ma-
TepHasa, yMeeT YeTKO, TPaMOTHO, 03 CYIIIECTBEHHBIX HETOYHOCTESH OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHI.

Ouyenka «yooenemeopumenbho» — om 61 0o 80 6annoe — TeopeTndecKoe CoJepKaHue Kypca OCBOCHO
HE TIOJIHOCTHIO, HEOOXOAMMBIE MPAKTHYECKHUE HABBIKA PabOThl cHOpMHpPOBAHBI YACTHYHO, BBITIOJHEHHBIS
yueOHbIe 3aJaHus cojiepkar rpyosie ommOku. Ha sk3aMeHe CTyJeHT AeMOHCTPHPYET 3HaHUE TOJIBKO OC-
HOBHOTO MaTepuaia, OTBETHI COJEPKaT HETOYHOCTH, CJIab0 apryMEeHTHPOBAHbI, HApYIIEHa MOCIIEI0BATEIh-
HOCTB U3JI0)KEHHUS MaTepraa

Ouenka «uneyooesiemeopumenvno» — om 36 00 60 6an1086 — TEOPETUUECKOE COJIEPKAHUE Kypca HE
OCBOEHO, HEOOXOAMMBIC MPAKTHYECKHE HABBIKA pabOTHI HE CHOPMHPOBAHBI, BHITIOJHEHHBIC YUCOHBIC 3a/1a-
HUS co/IepKaT rpyOble OIMOKY, TOTIOJTHUTENbHAS cCaMOCTOsITeNIbHAs paboTa HaJl MaTepruaioM Kypca He MpH-
BEJIET K CYIIIECTBEHHOMY MOBBILIEHUIO KaueCTBa BBHIMIOJIHEHUS YUeOHBIX 3a1aHuil. Ha sk3ameHe cTyneHT Je-
MOHCTpPHUPYET He3HaHHE 3HAUUTEIbHON YaCTU MPOrPaMMHOTO MaTepHaa, CyllleCTBEHHbIe OIIMOKH B OTBETaX
Ha BOMPOCHI, HEYyMEHHE OPHUEHTUPOBATHCS B MaTepuase, He3HAaHUE OCHOBHBIX MOHITUN JUCIIUILITUHBIL.

Takum 06pa3om, BHINOIHEHNE TUIOBBIX 33/1aHUMN, PEJCTABICHHBIX B pasjene 5 «OLueHovHbIe MaTepra-
JIBI 17151 TEKYIIETO U PYOEKHOTO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalluu» IMO3BOJUT 0Oec-
MEYUTh CIIOCOOHOCTh KPUTHUECKU OLICHUBATh MpeAaraeMble BapHaHThl YIIPABIEHYECKUX PEIICHUI U pa3pa-
0aTpiBaTh U OOOCHOBBIBATH NPEJIOKEHHUS 1O HX COBEPILIEHCTBOBAHUIO C yYETOM KpPUTEPHEB COLUAIb-
HO-3KOHOMHYECKOH 3(h()EeKTUBHOCTH, PUCKOB M BO3MOKHBIX COIUAIBHO-PKOHOMUYECKUX MOCIEACTBUMA U
HaIpaBJIeHO Ha (OpMHUpPOBAHHE KOMIIETEHIIHI.

5.2. Ouenounvlie mamepuansl no OUCUUNIUHE

MOAYJb 1. XUMHUYECKOE PABHOBECHUE B TOMOI'EHHBIX CUCTEMAX (koHTpoIH-
pyembie komnerenuun OINK-1,2,3,4,6)

KommnuiexkcHasi nesab pasaena

N3ydeHne 0CHOBOIOJIAralOIIUX TEOPETUYECKUX OCHOB KQU€CTBEHHOTO M KOJIHYECTBEHHOTO XUMHUYECKO-
ro aHanuza. YTiayOleHne 3HaHU 0 XUMUYECKOM PaBHOBECHH U MMPHOOPETEHUE HABBIKOB pacueTa cocTaBa
PaBHOBECHBIX MHOTOKOMITOHEHTHBIX CUCTeM. V3yueHre aHAIUTUYECKUX XUMHUECKUX METOJIOB KaueCTBEH-
Horo a”anu3a. OO0yueHue NepBUYHBIM HaBbIKaM aHAIUTUYECKOTO SKCIIEPUMEHTA.

1 AnanuTHyecKasi XMMHUsI KaK HAYYHasi JUCHUILINHA. XUMHYeCKoe paBHOBecHe (KOHTPOJIHPYyMbIe
xomnereniun OITK-1,2,3,4,6)

Bonpocekl, n3yyaembie Ha JeKIHH

3agaun aHanuTHYeCKOW Xxumuu. TpeOoBaHMs, MPETbIBISEMbIe K aHATUTHUYCCKUM PEAKIMsIM U pearcH-
TaM. XapakTepPUCTUKH aHATUTUIECKUX peakiuii. YyBCTBUTEIBHOCTh: OTKPHIBAEMbBIH MUHUMYM, MUHUMAJTb-
Hasl KOHIICHTpAIlHsl, TpejaenbHoe pasbasieHue. CrenupuIHOCTb, H30UpaTeaTbHOCTh. CHCTEMATHUECKHIA U
JIPOOHBIN METOJbI aHaaM3a KaTHOHOB. [IOHATHE O TPYNIIOBOM peareHTe. AHAIUTHYECKHE KIacCH(pHUKAIUN
KaTHOHOB M aHMOHOB. KHCIIOTHO-0CHOBHAS KiIaCCU(PUKAIMS KATHOHOB.



3aKoH JIEHCTBYIOIIUX MAacC — OCHOBA ONMUCAHUS XMMHYECKUMX paBHOBecuil. KoHCTaHTa XMMHUYECKOTO
paBHOBecHs. KoHcTaHThI 00pa30BaHusl M MOHU3ALWH, OOIIHME U CTYNEHYATHIC, TEPMOIMHAMUYCCKUE U KOH-
neHTpanroHHbIe. [loBeeHne IEKTPOIUTOB M HEIEKTPOIUTOB B pacTBopax. Teopust Jlebas — Xrokkens.
AXTUBHOCTh U KOX(P(GUIIMEHT aKTUBHOCTH. CBS3b TEPMOJMHAMUYCCKOW M KOHIICHTPAIIMOHHBIX KOHCTaHT
XUMHYECKOTO paBHOBecus. OmnucaHue CIIOKHBIX paBHOBecwid. OOIIass ¥ paBHOBECHAs KOHIICHTPAIIHH.
VYcnoBHBIE KOHCTAHTBI.

Bonpocel, n3yuaemblie caMocTOsITeIbHO (KOHTpoiupyemble komneTennuu OIIK-1,2,3,4,6)

ellcTopust pa3BUTHS U COBPEMEHHOE COCTOSIHME. THIIBI peaKifii, N3y4aeMbIX B KAYECTBEHHOM aHAJIM3E.
CriocoObI MOBBIIIEHUST TYBCTBUTEIIBHOCTH U N30MPATETHHOCTH aHATUTHYCCKUX PEAKIIHH.

elI3yueHne KUCIOTHO-OCHOBHOM M aMMHaYyHO-(ochaTHON KiracCupHUKaNii KATHOHOB.

e[lonsTre AmmekTpoMTHYCCKON auccormanyu. CHIIbHBIC U cIa0bie AIeKTPOIUThL. CTeNeHb 3JIEKTPOIIH-
THUYECKOW TUCCOLIMALUU.

Bonpocel uisi camonpoBepku (KoHTposupyembie komnereniuu OITK-1,2,3,4,6)

eKakoBbI OCHOBHBIE 33/1a4M KaYECTBEHHOTO U KOJMYECTBEHHOTO aHaM3a?

eUT0 Takoe aHATUTUYECKUE PEareHThl U KaKOBBI TPEOOBAHMUS, MIPEIBSIBIIEMbIC K HUM?

eUTO Takoe aHATUTHYECKAs! PEaKIs U KaKOBHI TPEOOBAHUS, TPEABABISIEMbIC K HEM?

e¢YT0 Takoe YyBCTBUTEIBHOCTh aHAIMTUYECKON peaKkinu?

eB yem oTinune cienu@puueckoi peakliuy oT U30upaTeabHon?

Y10 Takoe rpynmnoBoil peareHT?

eUT0 Takoe qPOOHBIN U CHCTEMAaTUUECKHI METO bl aHaTn3a?

eKaxkue kmaccuukanuy KaTHOHOB CYIIECTBYIOT?

eUT0 Takoe XMMHUUYECKOE paBHOBECUE?

eUT0 Takoe akTUBHOCTH? Kak OHa 3aBUCUT OT MIOHHOM CHJIBI pacTBOpa?

eYTo Takoe MOHHAA cuja pacTBopa M KO3 (HUIIMEHT aKTUBHOCTH?

eUT0 Takoe CTeneHb AUCCOMALINU IEKTPOIHUTA?

eUTO Takoe CUIIBHBIC U CITA0BIC AJICKTPOJIUTHI?

e ChopmynupyiTe 3aKOH JCUCTBYIOMNX Macc. UYTo Takoe KOHCTAHTa PaBHOBECHs?

oB yem oTiimumre Mex 1y TEpMOJIMHAMUYECKON U KOHIICHTPAIMOHHOM KOHCTAHTaMM?

eKakx M0OXHO MPUMEHHTD 3aKOH JACHCTBYIOIINX MAacC K pacTBOpaM CIa0bIX KUCIOT U OCHOBAHUM?

2 KuciioTHO-0cHOBHOE paBHOBecHe (KOHTpoupyembie komnerenuun OINK-1.1; OIIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

Bonpocel, u3yyaemble Ha Jekuuu (KouTpoaupyembie komnerenmuu OITK-1.1; OITK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

[Tonsite kucnOTHL, OcHOBaHuUs U amdonuta. Teopus AppeHuyca u nporoiauTuyeckas teopust bpencre-
na-Jloypu. JloctouncrtBa u Hepoctatku. I[IpoTosmTuyeckue paBHOBeCcHs B BOAHBIX pacTBopax. CMelieHue
KHCJIOTHO-OCHOBHOI'O paBHOBecHs. PaBHOBecue B BOJHBIX pacTBopax KuciaoT. Cuia kucinotsl. KoHcTaHThI
KHCIIOTHOCTH, CTETIEHb IUCCOLUALIUN.

Boruncnenue pH pacTBOpOB CHIIBHBIX M CJIa0BIX OJIHOOCHOBHBIX KUCHOT. [IpoTonmTuueckue paBHOBe-
cHsl B BOJHBIX pacTBopax am¢onauToB. Beruricnenue pH pactBopoB aMpoIUTOB (KHCIBIE COJIM, aMUHOKHCIIO-
ThI). [IpoTOnuTHUECcKHe paBHOBECHS B BOJHBIX PAacTBOpaxX CMeced KHUCIOT U cMecell OCHOBaHW (CHIIb-
Hoe+cnaboe). Vcnonp3oBaHue OanaHCOBBIX ypaBHEeHMI i pacueta pH. ['muponun3 xak 4acTHBIN ciydait
MIPOTOJUTUYECKOTO PABHOBECHSI.

5. BydepHbie pacTBOphl B aHATUTUYECKOW XUMUU. Mexanusm neiictBus. Pacuer pH u mpuroroBnenue
OydepHbIX pacTBOpOB. bydepHas eMKoCTb.

Bonpockl, n3yyaembie caMOCTOSATEIbHO (KOHTpPoupyembie komnerenuu OIIK-1,2,3,4,6)

PaBHOBecne B BOAHBIX pacTBopax ocHoBaHMH. Cwila ocHOBaHMH. KOHCTaHTBI OCHOBHOCTH, CTEIIEHb
mucconuanuu. Berancnenue pH pacTBOpOB CHIIBHBIX U CIIAOBIX OJTHOOCHOBHBIX OCHOBAHHI.

[IpoTonuTnyeckue paBHOBECHS B BOJHBIX PaCTBOpPaX MHOTOOCHOBHBIX KHCIOT M OCHOBaHMNA. CrocoOBbI
BbIuncieHus pH.

3aKOH JIEMCTBYIONMX MAcc U sIBJICHUE I'Upon3a cosiell. Pacuér 3nauenuit pH pactBopos cosneii, oOpa-
30BaHHBIX CJ1a00N KUCIOTOM M CHJIBHBIM OCHOBAaHHMEM, CIaObIM OCHOBaHMEM M CHJIbHOM KucnoToil. Kon-



CTaHTa M CTeneHb ruapoausa. CmelleHue paBHOBecus Ipu rugposnsze. GakTopsl, BIUSAIOLME HA CTENEHDb
rUpoJin3a. Y CUJIEHUE U NOAaBJIEHUE ruaponn3a. Poib ruaposmsa B aHanuse.
Bonpocs! 111 camonpoBepKu:
KakoBbI cOBpeMEHHBIE MTPEICTABICHUS O KUCIOTHO-OCHOBHBIX PABHOBECHSIX?
YTto Takoe KUCIIOTa U OCHOBAHUE.
YeM OTIMYAIOTCS CHUIIBHBIE JIEKTPOJIUTHI OT CIIA0bIX?
Uro takoe pH pactBopa?
Kak paccuurate pH B pacTBOpax CHJIbHBIX U €1a0bIX KUCIOT U OCHOBaHU?
Uro Takoe OydepHbie pacTBopbi? KakoBBI UX CBOHCTBA I MEXaHHU3M JCUCTBUS?
[IpuBenuTe MpUMepbl HCIOIB30BaHUS OY(PEPHBIX PaCTBOPOB.
Kak paccunrats pH ameratHoro 6ydepHoro pactsopa?
Kak npoTekaeT ruaponus coseid, 00pa3oBaHHbBIX c1a0bIM OCHOBAaHUEM U CHUIIBHOM KHCIOTOM?
Kak npoTekaeT ruaponus coneil, 00pa30BaHHBIX CUILHBIM OCHOBAHUEM U CJIA00N KUCIOTOM?
UYrto Takoe KOHCTaHTa TUApPOJIN3a, CTENEeHb FUApon3a?
Kak npoussectu pacuet pH pactBopa runponausyromencs coum?
Kakue paxkTops! BIUAIOT HA CTENEHb T'HIpOan3a’?
Kak MOXHO ycUITUTh WM OJIaBUTh THAPOIIU3?
KakoBa posb ruzposnusa B ananuze?

3. Kommiekchble coennHennst (KoHTpommpyembie komnereniuu OIK-1.1; OIIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

Bonpocsl, n3yyaemble Ha Jieknnu (KoHTponpyemble komnerenuu OIIK-1.1; OIIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

KommnekcHple coeMHEeHHs B aHAIUTUYeCKOW XuMUHU. KOMIUIEKCHl ¢ HEOpraHMYeCKUMHU JIMTaHJIaMU.
PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX coequHeHuil. CTyneHdarble M OOIIMe KOHCTAHThI, KOHCTaHTHI
YCTOMYMBOCTH M HECTOMKOCTH. TepMOJMHAMUYECKAS] M YCIOBHAs KOHCTAHTa YCTOMYMBOCTH. 3aKOMILIEKCO-
BAHHOCTh U CPEIHEIUTaHJIHOE YHCIO — OCHOBHBIE XapaKTEPUCTUKU KOMIUIEKCHBIX coeAMHEeHUN. CMmeleHne
paBHOBeCHS KOMILIeKcooOpa3oBaHus. PakTopsl, BIUSIONINE Ha KOMILUIEKcooOpa3oBaHue. Pacyer paBHOBec-
HBIX KOHIIEHTPALUH, BIMSHUE KOHLEHTPALUK JUranaa. Pacuer ycioBHBIX KOHCTAHT YCTOWYMBOCTU U PABHO-
BECHBIX KOHIIEHTPAIMH C y4ETOM KOHKYPUPYIOIINX peakluil (IpOTOHUPOBAaHUE JTUTaH/a, KOMILUIEKO0Opa3o-
BaHHE MOHA LIEHTPAJIBLHOTO aTOMa, 00pa3oBaHNE CMEUIaHHBIX KOMILJIEKCOB).

Bonpocel, n3yuaemblie caMOCTOSITEIbHO (KOHTpoupyembie kommeTenuu OIIK-1.1; OIIK-1.2;

OIIK-1.3; OIIK-2.1; OIIK-6.1)

Knaccudukanus, coctaB 1 OCHOBHbIE XapaKTEPUCTUKH KOMILIEKCOOOpa3oBaTess U JIMraHa.

Kommuiekcel ¢ opranndeckuMu quraiaamu. OpraHu4ecKue peareHTbl B aHAIUTUYECKOW XuMuu. OyHK-
LMOHAJIbHO-aHAIIUTUYECKHE W AHAJIUTUKO-akTUBHbIe Tpynmnbl. [IpaBuno Yyraesa. lcnosib3oBanue kom-
IJIEKCHBIX COEIMHEHUN C OPraHMYeCKMMH U HEOPraHMYECKUMU JIUTaHJIaMU JUis OOHApYKEHUs, ompesere-
HUS, pa3JIeJIeHUsl 1 MAaCKUPOBAHMSL.

Bonpocel juisi camonpoBepku (KoHTpoaupyemblie komnerennuu OIIK-1.1; OIIK-1.2; OIK-1.3;

OIIK-2.1; OIIK-6.1):

e [Ipumepbl KOMIUIEKCHBIX COCIWHEHUN C PA3NIUYHBIMU JHTaHAaMH (HEHTpaIbHBIMU MOJIEKYIIAMU,
AHUOHAMU U T.JI.)

e UeMy paBHO KOOPAMHALMOHHOE YMCJIO U ICHTATHOCTh JIUT'AH/Ia B KOMIUJIEKCHBIX CO€IUHEHUAX NOHOB
Hukend (II) c aMMrakoM ¥ JUMETUITIIMOKCUMOM

e Jlns KaKuX KOMIUIEKCOB XapakTepHa HauOoJIblIast ycTOHUNBOCTh
Ha yem ocHoBano pasnenenue IV u V, a takke V u VI aHanuTHYECKUX IPYIIT KATUOHOB
IIpuBecTr npUMEPHI UCTIOIB30BAHMSI B KAUECTBEHHOM AHAJIN3€ «MAaCKHUPYIOIIKX) JIUTaHI0B
Kakue xumuueckne coeIMHEHNs Ha3bIBAOT KOMIUIEKCHBIMU ?

[TpuBeauTe mpuMepbl HOHOB-KOMILIEKCOOOpa3oBareseil u JIMraHIoB.
Kak cBsizaHbl MEXy cO00I KOHCTaHTa YCTOMYMBOCTU M KOHCTAHTa HECTOMKOCTH KOMILUIEKCHBIX CO-
eIUHEHUN?

e [IpuBeaure mpuMeEphl UCIOJIb30BAHNS KOMIUIEKCHBIX COSJMHEHUN B aHAJIM3E.

e Kakue BemecTa Ha3pIBalOT OPraHUYECKUMU peareHTaMu?



e [IpuBeauTe NpUMEpPhI HCIOIH30BAHUS OPraHUYCCKUX PEarcHTOB B KAUECTBEHHOM aHaJIM3E.

e Hanummure CTpyKTypy KOMIUIEKCHOTO COCAVUHEHUS HUKEIA UM JUMETUIrIMoKcuMa. Kakue ToHOpHBIE
aTOMBI 00Pa3yIOT XeMaTHBINA [IUKIT?

e Kakumu cBoiicTBamMu 0071a/1a10T (QYHKITMOHATEHO-AaHATTUTHYECKUE TPYIIITUPOBKU?

4 XuMnueckoe paBHOBeCHE B OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX CHCTEMAX (KOHTPOJIMPYMBbIe
komnerenun OITK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)

Bonpocsbl, n3yyaembie Ha Jexkuuu (KoHTpoupyemblie komnerenmuu OIK-1.1; OIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

[ToTeHuman nojsypeakuum — KakK XapakTEpUCTUKA XUMUYECKOW aKTMBHOCTU PEarupyrouiuX BELIECTB.
VYpaBuenne Hepucra. CranmapTHBIH, peanbHbIH W (OpMalbHBIN MOTEHIMANBL. HampaBieHue mpoTeKaHHs
NEKTPOXUMUYECKON PEAKIINH.

CriocoObl pacuera CTaHIApTHBIX MOTEHIUaAIOB. [lonyueHue cTaHIapTHOTrO MOTEHIHMAlla COYETaHWEM
JBYX MOJIypeaKLUi U MOJYpeaKIui ¢ peakiiuel NpOTOHUPOBAHNUS, MOJIypEaKLUU C peakluell KOMILIEKCO00-
pa3oBaHus, NOJYPEAKINH C peakuuen ocaxaeHus. Mcnonap3oBanue cTaHIapTHHIX MOTEHIIMAJIOB JIJIs pacyera
KOHCTaHTBl KHCJIOTHO-OCHOBHOTO PABHOBECHUS, IPOU3BEIEHUS pPACTBOPUMOCTH U KOHCTaHThI KOMILIEKCOO00-
pa3oBaHUs.

Bonpocel, n3yyaembie caMoCTOSATEILHO (KOHTpPopyembie komnerenuu OIIK-1.1; OIIK-1.2;

OIIK-1.3; OIIK-2.1; OIIK-6.1)

Hcnonb30BaHne OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIINI B aHATUTHYECKON XUMUU.

Onenka HampaBiIeHUs U MTyOUHBI IPOTEKAaHUS OKUCIUTEIbHO-BOCCTAHOBUTENILHOM peakluu Mo KOH-
CTaHTE XMMHUYECKOTO PABHOBECHS.

Bonpocsl juisi camonpoBepku (koHTpoupyembie komnerennuu OITK-1.1; OIIK-1.2; OIK-1.3;

OIIK-2.1; OIIK-6.1):

e Kakme ¢akTopbl OKa3plBalOT BJIMSHME HA  BEIMYMHY PABHOBECHOIO  OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHOIO MOTEHIIMATIA?

e MoKeT I paBHOBECHBIN MOTEHITMAT OBITh CTAHAAPTHBIM WA (POpMaTbHBIM?

e MoKeT M CTaHAapTHBIN MOTEHIIUAJ OBITh PABHOBECHBIM?

e Moxer 1 popMaNbHBIN OTEHIIMAT OBITH PABHOBECHBIM ?

e Kak MOHO BBIYMCIUTh KOHCTAHTY PAaBHOBECHS OKHUCIUTENbHO-BOCCTAHOBUTENILHOM peakiuu?

e 3aBUCHUT JIM KOHCTaHTa PaBHOBECHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIBHON PEAaKIMKU OT KOHILIEHTPAIUU
Y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB

[ ]

MOAYJb 2 XUMHNYECKOE PABHOBECHUE B 'ETEPOT'EHHbIX CUCTEMAX (koHTpO./IH-

pyembie komnerenuun OINK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)
1 XumMuyeckoe paBHOBeCHe B CHCTEME PACTBOP-0ca0K (KOHTpoupyembie kKommerenumuu OITK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)

Bonpocel, n3yyaempie Ha Jexkuuu (KouTposupyembie komnerenuuu OIK-1.1; OIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

[IpousBeneHrne pacTBOPUMOCTH — KaK Ba)KHEHINas KOHCTaHTa reTeporeHHoro paBHoBecus. CBsi3b Tep-
MOJMHAMUYECKOTO M YCIOBHOTO MPOU3BEICHHS PACTBOPUMOCTH.

PactBopumocTs. BeiBo popmyIibl [uis BEIUKCICHUS HOHHOM, MOJIEKYISIPHON U 0011Iel pacTBOPUMOCTH.
@DaxTOopHI, BIUSIONINE HA CMEIICHHE T'eTEPOreHHOT0 paBHOBECH. BiMsiHIe 0 JHOMMEHHOTO HOHA Ha PacTBO-
PUMOCTb MaJIOPACTBOPUMBIX COEIMHEHUN. BiusHMe KOHLIEHTpalMM MOCTOPOHHETO CHIIBHOTO JJIEKTPOJIUTA
Ha PAacTBOPUMOCTh MAJOPACTBOPHMBIX COEIUHEHUH. BiusHMe KOHKypHpyromed peakuuud (KUCIOTHO-
OCHOBHOHM peakIiM, KOMILJIEKCOOOPa30BaHuUsl, OKMCIUTEIbHO-BOCCTAHOBUTEILHONW PEaKIMi) Ha pacTBOPU-
MOCTb MAJIOPaCTBOPUMOTO COEAVHEHHSI.

Bomnpocel, n3yuaemble caMocTOsSITETbHO (KOHTpoupyemble komnerennun OIK-1.1; OIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

IlepeBoa OHMX MaTIOPACTBOPHMBIX COEIMHEHHH B Apyrue. PactBopumMocTh — OCHOBa JIpoOHOTO Oca-

KaeHus. YcnoBue 00pa3oBaHus 0cajika. BiansHue KonudecTBa 0cauTelNs Ha MOJHOTY OCaXICHHS.



Teoperndeckne OCHOBBI CyIb(PHUIHON (CEPOBOAOPOAHON) KiIaccupuKauu. TeopeTHuecKkue OCHOBBI
KHCIIOTHO-OCHOBHOU Kinaccudukanmu (pasaeneHus 4 u 5, 5 u 6 ananutudeckux rpynn). TeopeTudeckue oc-
HOBBI OCAKJICHUS XJIOPUIOB.

Bonpocsi 1uisi camonpoBepku (koHTposmpyemblie komnerennuun OIIK-1.1; OIIK-1.2; OIK-1.3;

OIIK-2.1; OIIK-6.1):

e Kak npousBeneHue pacTBOPUMOCTH MaloOpacTBOPUMOIO COEAMHEHHUS CBS3aHO C €0 pacTBOPUMO-
CTbIO?

e KaxoBsl ycnoBus BbINageHUs ocaaka?

Kak Ha pacTBopeHue ocajka BIUSIIOT CUJIbHbIE KUCIIOTHI,

Kak Ha pacTBopeHue ocajka BIUSIIOT peaKUU OKUCIEHUS-BOCCTAHOBIICHUSI?
Kak Ha pacTBopeHue ocajika BIUSIOT peakluy KOMILIEKCOOOpa3oBaHUs?
Kak Ha pacTBopeHue ocajka BIMSIET CMEHA pacTBOPUTEIS?

Uto Takoe «coisieBoit 3pdHexT»?

2 MeToabl pa3aesieHusi H KOHUEHTPUpPoBaHus (KoHTposmpyembie komnerenuu OIIK-1.1; OIIK-
1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)

Bonpocsbl, n3yyaembie Ha Jexkuuu (KoHTpoupyemblie komnerenmuu OIK-1.1; OIK-1.2; OIIK-1.3;

OIIK-2.1; OIIK-6.1)

AOCOIOTHOE U OTHOCUTENFHOE KOHILEHTPUPOBaHKE, TPYNIIOBOE U MHAMWBUyaldbHOE pa3ieneHue. KoH-
CTaHTa U KOd((ULIMEHT pacrpeneseHus], CTeNeHb U3BJIeUEHUs, KO3()PUIMEHTHI pa3/ieleHus] U KOHLEHTPH-
pOBaHMS — KOJIMYECTBEHHBIE XapaKTEPUCTHUKU METOJOB pa3/ielieHUs U KOHUEHTPUPOBAHUSA. DKCTPAKIIUH —
KaK METOJ pa3/iefieHus] U KOHIEHTpUpoBaHUs. OCHOBHBIE MOHATHUS (IKCTPAreHT, SKCTPAKI[MOHHBIN peareHT,
PEIKCTPaAKIIMS) U KOJIMYECTBEHHBIE XapaKTEPUCTUKU pa3fiesieHns (KOHCTaHTa U Ko3(dduuueHt pacnpenene-
HUs, cTeneHb u3BiedeHus). CyInIHOCTh MEePUOINYECKON SKCTPAKUUU. YCIOBUS MPOBEACHUS SKCTPAKIMHU U
THUIIBI 3KCTParupyeMbIX COeIMHEHUH.

Xpomarorpadpusi — Kak METOJ pa3AeieHHs] U KOoHLeHTpupoBaHus. Knaccudukanuu xpomaTtorpaduye-
ckux Meto10B. OCHOBHBIC XpoMmaTorpadudecKkrie mapaMeTpsl (BpeMs U 00beM yaepKuBaHUs, KOdPDUIIHCH-
Thl 3aMeNJICHUs] U pacIpeleleHHs], CEJIeKTUBHOCTh M XpoMmaTorpaduueckoe paspemienue). [lmockoctHas
xpoMarorpadus. TpeboBaHus, TpeabBIIEMbIe K HOCUTEISIM U MOJABHXKHOW (a3e. Rf — ocHOBHast xapaxTe-
PHUCTHKA COPOLIMOHHBIX CBOMCTB CUCTEMBI M MOJBUKHOCTH KaTHOHOB. COBpeMeHHbIe XpoMaTorpaduieckue
METO/Ibl HCCTIEIOBAHUS U aHalIn3a.

Bonpocel, n3yuaemblie caMOCTOsITeIbHO (KOHTpoiupyembie kKommeTenuuu OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

Hcnonb3oBaHue MeTOOB pa3efieHUs] U KOHIICHTPUPOBAHHUS B aHANU3€ pealibHbIX 00beKTOB. OpraHu-
YecKHe pPacTBOPUTENH, MCHOJb3yeMble B KauecTBE 3KcTpareHToB. CKOpocTh 3KcTpakuuu. Mcnonbp3zoBaHue
AKCTPAKIMH JUIS pa3/IeIeHUsl CMECH KaTHOHOB.

Pa3znenennie u oOHapyxeHHE KATUOHOB C MCIOJIb30BaHUEM OyMakHOU xpomMartorpaduu. CriocoOsl mpo-
SIBJICHUS XpOMATOTpaUUECKUX MATEH.

Bonpocel juisi camonpoBepku (KoHTpoaupyembie komnerennuu OIIK-1.1; OIIK-1.2; OIK-1.3;

OIIK-2.1; OIIK-6.1):

eB yeM CyImHOCTh METOJa SKCTPAKIUU?

e JlaiiTe ompenencHUs: MOHATUAM KOHCMAHMA pacnpeoenerus, Kodgduyuenm pacnpedenenus cmeneHu
u3gneyeHus

e¢UYT0o TaKoe HKCTpareHT?

eKakoli Imporecc Ha3pIBalOT PEIKCTPAKIIMEN?

eKakoBBI ITpaBUiIa BEIOOPA IKCTpareHTa?

eUem ompenensieTcs CKOPOCTb HKCTPAKIIH ?

eYTO JIEKUT B OCHOBE KaUECTBEHHOTO XpOMAaTOrpauuecKoro aHaimmusa?

eHa yeM OCHOBaH KOJMUYECTBEHHBINH XpoMaTorpaduueckuil aHaaus?

o J[1151 yero npeaHa3Ha4YEHbI MOJIBUKHBIE U HETIOABIKHBIE (ha3bl B XpoMaTOrpapuecKuX MeToaax?

5.3. BOITPOCHI KOJNIOKBHYMA Ne 1 (konTpoaupyembie komnerennun OIIK-1,2,3/4,6)



1. 3akon geiicTByrommx Macc. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS. AKTUBHOCTb M KOI((UIIMEHT aK-
TUBHOCTH. CBSI3b TEPMOAMHAMUYECKON Y KOHIEHTPAIMOHHON KOHCTAaHT XUMHUUYECKOTO paBHOBECHSI.

2. Tunbl KOHCTAaHT XMMUYECKOTO paBHOBecHs. KoHCTaHTHI 00pa30BaHUs U MOHU3AIUH, OOLINE U CTY-
IIEHYaTbIe, TEPMOJUHAMUYECKHUE U YCIOBHBIE.

3. KucnotHo-ocnoBHoe paBHoBecue. [loHsTHE KUCIOTHI, OCHOBaHUs U amdonuta. Teopust Appenuyca u
nporonuTruyeckas teopust bpencrena-Jloypu. JlocTOMHCTBA U HEAOCTATKH.

4. KucinoTHO-OCHOBHOE paBHOBecHe. PoIib pacTBOpHUTENSI B MPOTOIUTHYECKUX PEAKIUAX, KIacCHU(pHKa-
1us pacTBopuTesneid. AM(UIIPOTHBIE PACTBOPUTENHN. 3aBUCUMOCTbh CHJIbI KMCJIOT U OCHOBAaHUI OT CBOMCTB
pacTBOPHUTEISL.

5. Cuna kucioT 1 ocHoBaHUM. KOHCTaHThI KUCIOTHOCTH M OCHOBHOCTH, cTeneHb noHu3auuu. Koncran-
Ta aBTOIPOTOJIM3A PACTBOPUTEINS KAaK MPOU3BEIEHUE KOHCTAHT KUCIOTHOCTH M OCHOBHOCTU CONIPSKEHHOM
KHCJIOTHO-OCHOBHO# mapbl. HuBenupytomee u muddepeHnupyomee 1eicTBUe paCTBOPUTEIIS.

6. [Iporonutnyeckue paBHOBeCUSI B BOJHBIX pacTBopax. Cuia KUCIOT U ocHOBaHWW. KOHCTaHTHI Kuc-
JIOTHOCTH U OCHOBHOCTH, CTENIEHb TUCCOLMALIUN.

7. PaBHOBecue B BOJHBIX pacTBOpax KUCIOT. Cuia KucioTel. KOHCTaHTBI KUCIOTHOCTH, CTENIEHB JAUCCO-
uuanuu. Beruucnenue pH pacTBOpoB CUIIBHBIX U ¢1a0bIX OJTHOOCHOBHBIX KUCIIOT.

8. PaBHOBecHe B BOJHBIX pacTBopax ocHoBaHWi. Cuia ocHoBaHWH. KOHCTaHTBI OCHOBHOCTH, CTEIICHB
muccouuanuu. Beruncnenue pH pacTBOpOB CHUIIBHBIX U €1a0bIX 0JTHOOCHOBHBIX OCHOBaHUIA.

9. Ilporonurnyeckue paBHOBECHS B BOJHBIX pacTBOpax am¢onnTtoB. Beruucnenune pH pactBopos amdo-
JUTOB (Ha MpUMepe KUCIIOH con).

10. IlpoTonuTHueckrue paBHOBECHS B BOAHBIX pacTBopax amdosnToB. Beruncinenue pH pactBopoB am-
($honuTOB (Ha MpUMEpPE aMUHOKHUCIIOT).

11. Peakumu ruiposiM3a KaK 4aCTHBIM CIIydail KHCIIOTHO-OCHOBHOTO paBHOBecHs. Beruncnenune pH Boa-
HBIX paCTBOPOB TUIPOJIU3YIOIINXCS CoJiel (Ha mpuMepe coiu, 0Opa3oBaHHON CUIIbHBIM OCHOBaHHEM U Cla-
001 KUCIIOTOM).

12. Peakuuu ruaposmM3a Kak YaCTHBIN Clydail KUCJIOTHO-OCHOBHOTO paBHOBecHs. Beruncinenue pH Boj-
HBIX PacTBOPOB THIPOJIU3YIONTUXCS COJIeH (Ha mpuMepe COoJii, 00pa30BaHHOW CHUIIBHOW KHUCIOTON M CIIa0bIM
OCHOBAHHUEM).

13. Peaknuu KUCIIOTHO-OCHOBHOTO PAaBHOBECHS B PACTBOPE COJIM, 0Opa30BaHHOW CJIa00i KUCIOTOW U
cabbIM OCHOBaHUEM (TIOBEICHHE THAPOJIU3YIOMEH s co Kak amdoinunTa). Beraucnenne pH.

14. ITpoTonuTryecKkue paBHOBECHS B BOJHBIX PAaCTBOpPaX MHOTOOCHOBHBIX KHUCIIOT W OCHOBaHuM. KoH-
CTaHTHI KUCIOTHOCTU U OCHOBHOCTH, 0011Ke U cryneHdarsie. CriocoObl Berumcienus pH.

15. IIporonutryeckue paBHOBECHS B BOJHBIX PAaCTBOpax cMecel KUCIOT U OCHOBAHMM (CHUIIBHOE — Clla-
60e). Mcnonb3oBanue OalaHCOBBIX YpaBHEHUN Ui pacuera pH.

16. bydepHbie pacTBOpBI B aHAIUTUYECKOW XUMHUU. Mexanusm neictBus. Pacuer pH u npurorosienue
OydepHBbIX pacTBOPOB (Ha mpuMepe KUcioi OydepHoit cMecH).

17. bBydepHbie pacTBOpBI B aHAIUTUYECKONW XUMHUU. Mexanusm neictBus. Pacuer pH u npurorosienue
Oy(depHBIX pacTBOPOB (Ha MpUMepe MICIIOYHOM OypepHO cMecH).

18. BydepHbie pacTBOpHI B aHANUTUYECKOM XUMHUHU. Mexanusm neicTBus. bydepHas eMKoCTb.

20. KauecTBeHHbIe peakuuu Ha KaTuoHbl 1-3 rpynm. CuctemMaTHuecKUid aHalU3 CMECH KaTHOHOB 1-3
TPYIII 110 KACIOTHO-OCHOBHOM Kilaccu(uKaiuu

Ipumep UJI3 no Teme kookBuyma Nel (kourposaupyembie komnerenmun OITK-1.1; OIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

1. Paccuwuraiite pH BOAHBIX pacTBOPOB:

a) 1% u 110® % consuoit KMCTOTEI.

2. Paccuwuraiite pH u cTenenp auccorany BOJAHBIX PaCTBOPOB:

%) 0,1 M u 0,00005 M runpasuHa.

3. Hanumure KUCIOTHO-OCHOBHYIO peaklnio U Berauciaute pH pactBopos

r) 0,05 M Gensuauna u 0,05 M xnopuaa 6eH3uIMHNS B 0€3BOTHON MypaBbUHOM KUCIIOTE.
4. Paccuutath creneHb ruaponusa u pH pactopa:

a) cogepxarero 2,05 r arerata HaTpusi B 250 M BOJIBL

5. Paccuuraiite koHIeHTpanuio HonoB H' B pactBopax



a) 0,01 M ruapodocdara HaTpus.

6. Paccuuraiite OydepHyro emkocth U pH pacTBopa, MOIYy4eHHOTO pacTBOpeHHeM 1,5 T Tuapokcuaa
HaTpus U 3,0 r xaopuga aMmMoHus B 250 M1 BOJIbl

7. Onummmre npuroroBieHue S00 mu OydepHoro pacTBopa

M) 3 2,1 M docdopnoii kucnots! u 1,0 M runpokcuaa kanmus ¢ pH=5,5 u n=0,3.

8. PaccunraTh cocraB OydepHoii cmecu, criocoOHoi nipu 1obasinenuu kK 1 1 3Toro pacreopa 30 MMOIb
CHJIBHOW KUCIIOTHI moiepxuBath pH B npeaenax: 9,20+0,06, ammuaunstii Oydep

9. K 100 mi. 0,2M pactBopa KoHPO4 nobasumm 50 mut. 0,25M pactBopa KH2POj4. Paccunrars pH mo-
JY4eHHOTO PacTBOpA.

10. Paccunraiite, kak n3menutcst pH pacteopa 0,05M CH3COOH, ecnu x 111 3TOTO pacTBopa no0aBmimm
0,5 moms NaCl.

11. K 20 Mz 0, 20 M pactBopa ruapokcuaa Harpus gooasieno 30 v 0,20 M pactBopa muruapodocda-
Ta Hatpus. Berauciuts pH OydepHoii cmecn.

12. Berauciuts pH cmecu, copepskameit 0,0002 M rugpoxcun xamms u 0,05 M stunamus

13. PaccunTaTh MOJIbHBIC IO U PABHOBECHBIE KOHIICHTpAIMK Bcex yacTull B pactBope 0,25 M ruapo-
kapOoHnara Hatpus npu pH=4 u pH=10

14. Paccunraiite peaqbHyI0 KOHCTaHTY KHUCIOTHOCTH a30TUcTOM KucioTsl B 0,09M pactBope HuUTparta
HaTpHSI.

BOITPOCHI KOJIVIOKBUYMA Ne 2 (kouTposmupyembie komnerenuu OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

1. KomrminekcHbIe cOeTMHEHHS B aHamuTH4YecKkor xumuun. Kiaccudukaiys, coctaB 1 OCHOBHBIE XapaKTe-
PUCTUKH KOMIUIEKCOOOpa3oBartens 1 turanaa. KoMIiekcsl ¢ HEOPraHMIeCKUMU JINTaHIaMH.

2. Kommiekcsl ¢ OpraHM4ecKUMU JuraHgaMu. OpraHuyecKhe peareHThl B aHATMTUYECKOW XUMHH.
OYHKIIMOHAJIBHO-aHATUTUYECKUE U AaHATTMTUKO-aKTUBHBIE Tpynnbl. [IpaBuiio Yyraesa.

3. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX coenHEeHHH. CTyneH4yaTsie U 00Ine KOHCTAHThI, KOHCTaH-
Thl YCTOMYMBOCTH U HECTOMKOCTH. TepMOIMHAMUYECKAs U YCIOBHAsI KOHCTAHTAa YCTOMYHUBOCTH.

4. PaBHOBecHs B pacTBOpaxX KOMIUIEKCHBIX COCIMHEHUN. 3aKOMILJIEKCOBAHHOCTh M CPEAHEIUTaHIHOE
YHCIIO — OCHOBHBIE XapaKTePUCTUKN KOMIUIEKCHBIX coeuHeHni. CMeleHne paBHOBECHsI KOMILIeKcooOpa-
30BaHUS.

5. PaBHOBecus B pacTBOpax KOMILUIEKCHBIX coelnHeHni. DaKkTopbl, BAUSIONINE Ha KOMILJIEKCOOOpa3oBa-
Hue. Pacuer paBHOBECHBIX KOHLIEHTPALW, BIMSAHNE KOHLICHTPALIMY JIMTaH/A.

6. PaBHOBecuHs B pacTBOpax KOMIUIEKCHBIX coeiMHEeHUH. DaKTOphl, BIUSIOUIME HAa KOMILIEKcooOpa3oBa-
Hue. Pacuer yClIOBHBIX KOHCTAHT YCTOMYMBOCTH M PAaBHOBECHBIX KOHLIEHTPALUK C Y4E€TOM KOHKYPHUPYIOLIEH
peakuy IpOTOHUPOBAHMS JINTAHAA.

7. PaBHOBecuUs B pacTBOPaxX KOMIUIEKCHBIX cOeAMHEHUN. DaKTOpHI, BIUSIONIUME HA KOMILIEKCOoOpa3oBa-
Hue. Pacuer yClIOBHBIX KOHCTAHT YCTOMYHMBOCTH M PAaBHOBECHBIX KOHLIEHTPALUN C Y4ETOM KOHKYPHUPYIOLIEH
peaKkuu KOMIUIEKCO0Opa30BaHUs HOHA [IEHTPAIBLHOTO aTOMA.

8. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX coeMHEeHU. DaKTOPhl, BIUSIOUINE HA KOMILIEKcooOpa3oBa-
Hue, Pacuer ycnmoBHBIX KOHCTAaHT YCTOWYMBOCTHM M PABHOBECHBIX KOHIIEHTpPALUMH C y4eTOM 0O0pa3oBaHUs
CMEUIaHHBIX KOMILJIEKCOB.

9. Mcnonp30BaHNe KOMIUIEKCHBIX COEIMHEHUM C OPraHUYeCKUMU U HEOPraHWYECKUMHU JIUTaHAAMM ISt
oOHapyKeHHUs, ONIPEICIICHNUs, Pa3AeIeHUS 1 MAaCKUPOBAHUSI.

10. I'ereporennas cucrema. PaBHoBecue B cucteme pactBop-ocaaok. [Ipon3BeneHrne pacTBOpUMOCTH —
KaK Ba)KHEWIas KOHCTAHTa T€TEPOTeHHOro paBHOBecHsA. CBs3b TEPMOAMHAMUYECKOTO U YCIOBHOTO MPOU3-
BEJICHUSI pACTBOPUMOCTH.

11. PaBHOBecHe B cucTeMe pacTBop-ocagok. PactBopumocTs. BeiBos hopMysbl A BEIYUCICHUS HOH-
HOM, MOJIEKYJIIpHON U 00111eil pacCTBOPUMOCTH.

12. ®akTopsl, BIUAIONINE HA CMEIIEHUE TeTEePOreHHOTO paBHOBeCHs. BinsHue 0JHOMMEHHOTO MOHA Ha
PacTBOPUMOCTh TPYAHOPACTBOPUMBIX COEAMHEHUH.

13. daxTopsl, BIUAIONIUME HA CMEIICHUE TeTEePOTEHHOr0 PaBHOBECHs. BIusHUE KOHIIEHTPAIMH TOCTO-
POHHETO CUJIBHOTO 3JIEKTPOJIUTA Ha PACTBOPUMOCTbh MAJOPACTBOPUMBIX COECIMHEHUM.



14. daxTopsl, BIUSIONIME HA CMEUICHUE TE€TEPOreHHOT0 paBHOBECHUs. BiusHue KOHKYypHUpYIOlend peak-
LIMM HA PACTBOPUMOCTh MAJIOPACTBOPUMOIO COEIMHEHUS (HAa IpUMEPE KOHKYpUPYIOLIEH KHCIOTHO-
OCHOBHOM peakiiun).

15. daxTopsl, BIUSIONIME HA CMEUIEHUE TE€TEPOreHHOI0 paBHOBECHUs. BiusHue KOHKypHUpYIOlend peak-
LU Ha paCTBOPUMOCTb MAJIOPACTBOPUMOTIO COEIUHEHUS (Ha IpUMEpPE KOHKYPUPYIOLIEH peakliuyu KOMILIEK-
cooOpa3oBaHus).

16. ®akTopsbl, BAMAIONINE HA CMEIIEHHE TeTEPOTeHHOTO paBHOBECHs. BiusHIEe KOHKYpUPYIOIIEH peak-
LIMM Ha PacTBOPUMOCTb MaJIOPACTBOPUMOIO COEIMHEHUsS (Ha MpUMEpPE KOHKYPUPYIOIEH OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHON PEAKLIMH).

17. PaBHOBeCHE B cUcTEME pacTBOP-ocaiokK. IlepeBos oqHUX MalOpacTBOPUMBIX COEIMHEHUN B IpyTHeE.

18. PaBHOBecHE B cHCTEME pacTBOP-0CaIOK. YciioBue oOpa3oBaHus ocaaka. [loHOe (KOJMYECTBEHHOE)
ocaxeHue. PacTBOPIMOCTb — OCHOBA IPOOHOTO OCAKICHUS.

20. PaBHOBecue B cHCTEME PacTBOP-0CaZOK. TeopeTHIecKre OCHOBBI CYIb(HIHON (CEPOBOIOPOIHON)
KJIacCU(PHUKAIIUU.

20. PaBHOBecue B cucTeMe pacTBOp-0caloK. TeopeTudyeckre OCHOBBI KHCIOTHO-OCHOBHOM Kiaccuu-
Kaluu (Ha npumepe paszaeneHus 4 u 5 aHaIUTUYECKUX TPYIII).

21. PaBHOBecue B cHUCTEME PAacTBOP-0CaloK. TeopeTndyeckre OCHOBBI KHCIOTHO-OCHOBHOM Kiaccuu-
Kaluu (Ha npumepe paszaeneHus 5 u 6 aHaIUTUYECKUX TPYIII).

22. PaBHOBecHE B CHCTEME pacTBOP-OCaJOK. YciioBue 00pa3oBaHus ocajika. BiusHue komudecTsa oca-
JUTENS Ha IOJHOTY OCaXAeHUs. BbrurcieHne onTUMalbHOTO KOJIMYECTBA OCAIUTENS B cliyyae 0Opa3oBaHUs
CJIOXHBIX aCCOIHATOB.

23. TeopeTnueckrie OCHOBBI PA3EJICHAs] KATUOHOB 110 KMCIOTHO-IIIEIOYHOMY METOTY.

IMpumep U/I3 no Teme konokBuyma Ne2 (kourpoaupyembie komnerenmun OITK-1.1; OIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

1. K 100 s 0,05 M Hg(NO3), npubauau 2,338 r NaCl. Paccuntath paBHOBECHBIC KOHIICHTpAIUU
MOHOB B [IOJIyY€HHOM PacTBOpE.

2. BBIYHCIUTh PAaBHOBECHYIO KOHIICHTPAILMIO JIMTAaHAa M PacTBOPUMOCTh (MoJb/im) ocaaka Zn(OH):
BCIeacTBHE 06pasoBanus komruexco Zn(NHs)s?* B 0,01 M NHa.

3. PaccuurtaTh npousBeaeHUE PacTBOPUMOCTH, eciid B 100 M1 BOJIbI pacTBOPUMOCTh COCTaBJIET 9,6 ©
10° r Fe(OH)s.

4. Beraucnuth 1 cpaBHUTH pacTBopuMocTth CaFs B Boae, B 0,1 M NH4F u B 0,1 M CaCl,.

5. K 100 ma naceimenHoro pactsopa BaSO4 npubasunu 10 mur 0,5 M pactBopa NaxSOs. Kakas xos-
LIEHTpaIMs HOHOB Oapus (MOJIB/JT) OCTaHETCs B pacTBope?

6. Berunciuth o6mryro konmeHTpanuio KCI u paBHOBecHYt0 koHIeHTparuto Cl-, mpu KOTOpBIX oOecrie-
yrBaeTcsi MakcuMaibHoe ocaxaenue PbClz| u3 pactBopa 0,1 M Pb(NO3)2. Uemy paBHa pacTBOPHMOCTH
XJIOpUJa CBUHIIA B 3TOM pacTBope?

7. B pactBope, coaepxariem 0,1 MoJb/1 conu MeTamia-KoMiuekcoodpaszosarens (Co?") u 1,0 Mons/n
nuranza (NHs), cosmany koHuenTpamuio cynbdua-uona [S?]=10® mons/n. Byner num ocaxmarhcs cOOTBET-
cTByomuU cynbdua. Paccunrats pH Hauana u KOHIIA BBIMAAEHUS 3TOTO cyabhuaa 63 IpUCYTCTBHS JIUTaH-
na.

8. K pactBopy, cogepxamemy 0,2 M NHs u 0,2 M NH4Cl, no6aBunu paBusiii 00bem 0,2 M pactBopa
MgCl,. ITpousoiiger au B 3TOM pacTBope obpasoBanue ocaaka Mg(OH)2?

9. Beruucnuts pH HaceimenHnoro pactsopa Cu(OH)e.

10. Boruncnuts pactBopumocts CaC204 nipu pH 5,0.

11. IIpu xakux 3HaueHMsAX pH BO3MOKHO KoiMdecTBeHHOe paszenenue Co?" u Cd?* mpu HackieHHH
pactBopa coaepskariero 0,05 M CoClz u 0,15 M Cd(NO3). nipu HaChIIIIEHEUH CEPOBOIOPOIOM?

12. CkonbKko TpaMMOB KapOoHaTa HaTpus MoTpedyeTcs Uil mepeBoaa B pactBopumoe coctostaue 0,3 T
cynbdara 6apus.

13. PaccuuraiiTe 00IIyI0 1 MOJIEKYISPHYIO PACTBOPUMOCTH XJIOpHIa cepedpa B BOE.

BOITPOCHI KOJIVIOKBUYMA Ne 3 (konTposmpyembie komnerenuu OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)



1. Ucnonp3oBaHne OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIMM B aHaNUTUYECKON XuMuH. [loTenman
MOJYpeaKkiuid — KaK XapaKTepUCTUKAa XMMHUUYECKOM aKTUBHOCTH pearupyromux BemectB. CTaHAApTHBIN U
peabHbI OTEHUMAIIBI.

2. YpaBuenune Hepucra. CranmapTHbIi, peanbHbld U (GOpMalbHBIN MoTeHmansl. HanpaBinenue npore-
KaHUS AJIEKTPOXUMHUYECKON PEaKIUU.

3. CrocoObI pacueTa cTaHAAPTHRIX MOTEHIUANOB. [lomydyeHne cTaHaapTHOTO MOTEHIMAIa COUYEeTaHUEM
JBYX ITOJypEaKIMi U MOJypEaKIMK C peaKIMe IPOTOHUPOBAHUS.

4. Crioco0Obl pacyera CTaHAAPTHBIX NOTEHIHANOB. [lomyueHne cTaHIapTHOTO MOTEHIIMANA COYETaHuEeM
JBYX MOJIYPEAKIMI U MOJTYPEaKIUH C PeaKIneil KOMITIEKCO0Opa30BaHusI.

5. CriocoObl pacueTa cTaHAAPTHBIX MOTEHIUANOB. [lomydeHne cTaHIapTHOTO MOTEHIMAIa COUYEeTaHNEM
JBYX ITOJyPEAKIMI U MOJypEaKIIMK C PEAKIIMEN OCaXICHUS.

6. Mcnonb3oBaHMe CTaHJAPTHBIX MOTEHIIMAJIOB Il pacyeTa KOHCTAaHThl KUCJIOTHO-OCHOBHOTO PaBHOBE-
CHsl U IPOU3BEICHUS PACTBOPUMOCTH.

7 Vcnonp3oBaHue CTaHAAPTHBIX MOTEHIIMAJIOB JJIsl pacyeTa KOHCTaHThl KOMILIEKCOOOpa30BaHus U Mpo-
W3BE/ICHUS PACTBOPHUMOCTH.

8. Mcnonp30BaHNe CTaHAAPTHBIX NOTEHLUHUANOB Ul pacyeTa KOHCTAHT KHCIOTHO-OCHOBHOTO paBHOBE-
CHsl U KOMILJIEKCOOOpa30BaHUSI.

9. Onenka HarpaB/IeHUs U TNIyOMHBI IPOTEKAaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peaKLUu 10 KOH-
CTaHTE XMMHUYECKOTO PABHOBECHSI.

10. Micriosib30BaHUE METOJIOB pa3/iejieHUs] M KOHIIEHTPUPOBAHUS B aHAIN3€ PEATbHBIX 00BEKTOB. AOCO-
JIIOTHOE ¥ OTHOCHUTEIBHOE KOHILEHTPUPOBAHME, IPYNIIOBOE W MHIAMBUIYyaJbHOE paszeiieHne. KoHcTaHTa u
K03 puImeHT pacnpeaenenusi, CTeNeHb U3BJICYCHHS, KOXDDUITMEHTHI pa3AeieHus] U KOHIIECHTPUPOBAHUS -
KOJIMYECTBEHHBIE XapaKTEPUCTUKH METOJIOB Pa3/ICICHHs] U KOHIIEHTPUPOBAHHS.

11. DxcTpakuuu — Kak METOJ| pa3ieieHus] 1 KOHIIEHTpUpoBaHus. OCHOBHbIE MOHATUS (SKCTPAreHT, SKC-
TPaKIMOHHBIN peareHT, PedKCTPaKIMs) U KOJTUUECTBEHHbIE XapaKTEPUCTUKHU pa3jieieHus (KOHCTaHTa U KO-
s bunueHT pacupeaeseHus, cTeneHb u3BiaeueHus). CymHoCTh MePHOINUECKON SKCTPAKIIUH.

12. DKCTpakiMu — Kak METOJ pa3/ieJICHUs] U KOHLIEHTPUPOBAHUS. Y CJIIOBUS MTPOBEJACHUS SKCTPAKIIUUA U
THIBI SKCTPArupyeMbIX COeIMHEHUI. OpraHuyecKkue pacTBOPUTEIN, UCIIOJIb3yEMbIE B KAUECTBE dKCTPAreH-
TOB. CKOPOCTh 3KCTPaKIIUH.

13. Ucnonp30BaHKe SKCTPAKIUM IS pa3AesIeHUs cMecH KaTHOHOB. [Iporiecc sKCTpakuu U SKCTpaKIK-
OHHBIE PEareHTHI.

14. Xpomarorpadus — kak MeTOJ pa3zeieHus U KoHIeHTpupoBanus. Knaccudukanuu xpomarorpadu-
YECKHUX METOJOB.

15. Xpomarorpadusi — Kak METOJ| pa3JesieHuss U KOHIEHTpupoBaHus. OCHOBHbIE XpoMmaTorpaduyeckue
napameTpsl (BpeMs U 00beM ylep>KuBaHus, KO3PPHUIIMEHTHI 3aMeIJICHHs U paclpeesieHus, CeIeKTUBHOCTD
1 XpoMartorpaduueckoe paspericHue).

16. ITnockoctHast xpomarorpadus. TpeboBaHus, IPEABIBIIEMbIE K HOCUTEISAM M TOABMXHOU (aze. Rf
— OCHOBHA$ XapaKTePUCTUKA COPOIIMOHHBIX CBOMCTB CUCTEMBI U MOJIBKHOCTH KaTHOHOB.

17. Paznenenue u oOHapykeHHE KaTHOHOB C MCIOJb30BaHUEM OymMaxkHOU Xxpomartorpaduu. CrnocoObl
MIPOSIBIIEHUSI XpOMATOTpaUIECKUX MSATEH.

Ipumep U3 no Teme kotokBuyma Ne3 (kourposaupyembie komnerenmun OITK-1.1; OIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)

1. VpaBHATH OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIMM METOAOM Moiypeakuuid. IIpenctaButh ams
KaKIOW moJiypeakuun ypaBHeHue HepHcra. BeiBecTH M BBIUMCINTH KOHCTAHTY PaBHOBECHS, ONPENEINUTH
HanpasieHue peakuuu. Paccuutars popmanbHbie (peaabHble CTaHapTHBIE) MOTEHLIUANBI IIPU YCIOBUH, YTO
MOHHasl cujia pactBopa pasHa 0,1:

NHs" + NOy +... =— No+...

CrOy + MnO4 +... =— CrO4* + MnOy+. ..

2. PaCCHI/ITaTB IIOTCHIIUAJI IIJIAaTUHOBOTO 3HeKTpOI[a, HOTpY)KeHHOFO B paCTBOp, COI[Cp)K&L[IHfII 0,25M
V3* 0,40M VO?* u 1,00-10°M NaOH.



3. YKaxuTe ralbBAHHYECKUM SJIEMEHTOM WJIH JICKTPOTUTUYCCKON SUCUKOMN SBIISETCS MPEICTaBICHHAS
siuelika (BBIBOJI C/iesiaTh Ha ocHOBaHuU pacuera DJ[C):

Pt | UO2?* (0,10M), U** (0,01M), H* (1-10°M) || KCI (1-10*M), AgCl (nac.) | Ag

4. PaccunTaTh KOHCTAHTY PAaBHOBECHS:

TR+ V3 +.. == TI" + VO*'+...

B 0,01M cepHoii kucnore. Paccunrarh coctaB pacTBOpa MOCJIE YCTAHOBJIEHUSI PABHOBECHS, €CIIH CIIMIH
0,10M pacTBOpHI pearupyroumx BEIIecTB.

5. Tlorenmman stueiiku pasen +0,45B. PaccunTaTh mpousBeacHune pactBopumMoct AgoSeO:s.

CBD || NazSeOs (1-102M), Ag.SeOs (mac.) | Ag

6. Paccumrats KoHCTaHTYy ycToiunBocTn kommmiekca [CuCit]”, ecim DJIC sueiiku pasna +0,09B. Cit® -
AQHWOH JTUMOHHOM KUCIIOTBHI

Cu | CuCit (0,04M), NasCit (0,10M), H* (1-10°M) || CBD

7. BBIUUCIATH paBHOBECHBIC KOHIICHTPAIIMU BCEX MOHOB B PACTBOPE, MOJYICHHOM IIPU PACTBOPECHUU
0,25 r a-NiS B 10 M1 2,0M HNOs.

8. KoadduumenT pacnpenenenus 2,6-IMHATPOGEHONIA MEXTY BOJAOH M OKTUIOBBIM CITUPTOM paBeH 15.
Paccuuraiite creneHp u3BiIe4YeHUs 2,6-TUHUTPOPEHOA, a TAK)KE €ro KOHLEHTPAIMI0, OCTABIIYIOCS B BOJ-
HoH (haze mocine sxcrpakuuu u3 50 mut 0,0005 M pacTBopa OKTHIIOBEIM criupToM o0bemom 10 mut. M3BecTHO,
9TO KOA(DPUITUEHT pacTpeeIeHHs] CATUIIUIIOBON KUCIOTHI MKy PaBHBIMU 00BbeMaMH BOJBI U XJI0podop-
mMa npu pH 3,00 paBen 1,3. PaccuuraiilTe KOHCTAaHTYy pacHpeleieHUs CAIWLNWIOBOM KHCIOTHI, €CIIH
Ko =15-107°.

9. B Buje xenata Zn(Ox), nousl muHKa (Czn=1,0-10"* M) skcrparupytores Ha 20,0 % npu pH 3,00 ¢
nomol1sko paBHoro oobsema 0,10 M pactBopa 8-okcuxunonuna (HOx) B xiaopodopme. Paccunraiite pH, npu
KOTOPOM B T€X K€ YCIOBHSIX HOH IIMHKA Oy/IeT dKkcTparupoBathes Ha 96 %.

MO/Y.JIb 3. BBEAEHUE B KOJJUYECTBEHHBIN AHAJIV3. OCHOBHBIE 3TAIIBI U
IMPUHIUIIBI AHAJIU3A (xkouTposaupyemblie komnerenuuun OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-6.1)
Bonpocsbl, n3yyaembie Ha Jekuuu (KouTponpyembie kommerenmuu OITK-1.1; OITK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-6.1)

OCHOBHEIE CTaIUN XUMHYECKOTO aHaian3a. IlocTaHOBKA aHAJIUTHYECKOU 3amauyun. Tum agannsa.
Orpanuyenusi, CBI3aHHbIE C XUMUYECKUMHU U (PU3HMYECKUMU CBOIICTBAMH aHAIU3UpyeMoro oobekra. Mera-
Iollee BIMSIHIE KOMIIOHEHTOB oOpa3na. CrocoOsl pa3aeneHus. BoiOOp CeNeKTUBHBIX peakiuii. Y poBeHb
ompezensseMoil KoHueHTpauuu. Hanuume cpeacTs, Mo3BOSIIOIIMX YIPOCTUTH BBINOHEHNE aHan3a. Kpat-
KM 0030p METOJIOB KOJMYECTBEHHOT0 aHaln3a. BeiOop MeTona aHa/IM3a U COCTAaBIIEHUE CXEM aHaU3a.

Bonpocebl, n3yuaemblie caMOCTOsITEIbHO (KOHTpoupyembie kKommeTenuu OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-6.1)
N3yunts Matepua, U310KEHHBIN N0 TUIaHy JeKUuu. [IoIroToBUTh KOHKPETHBIE TPUMEPHI KO BCEM U3Y-
yaeMbIM Bompocam - [1]- ¢.4-20; [4]- c.5-17.
1.ITPOBOOTBOP U IMPOBOIOAI'OTOBKA (koutpoJupyembie kommerenmun OIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)
Bormpocsl, u3ydaemblie Ha JTEKIUU
[IpencraBuTenbHOCTH IPOOBI; TP0oOa U OOBEKT aHaNK3a; Mpoda U MeTo aHaiu3a. PakTopel, 00YCIOB-
JTUBAIOIIUE pa3Mep U crnocod oTOopa npeacTaBUTENbHON MPoOsl. OTOOP MPOO rOMOTEHHOTO U TeTEPOT€HHO-
ro coctaBa. CriocoObl MOTydeHHUs CpeHel MPOoObI TBEPBIX, )KUIKUX U Ta3000pa3HBIX BEIIECTB; YCTPOUWCTBA
Y TIPUEMBI, UCTIOJIb3YeMbIe MPHU 3TOM; IIEpBUYHAS 00paboTKa U XpaHEeHUE MpoO; JO3UPYIOIIHNE YCTPOICTBA.
OcHoBHBIE cIOCOOBI TIepeBo/1a MPoOsI B GopMy, HEOOXOAUMYIO JUIs JAHHOTO BHJA aHAJIN3A: PacTBOpPe-
HUE B Pa3JIMYHBIX Cpe/lax; CIIEKaHHe, CIUIABIICHNUE, PA3JI0KEHUE MO IEHCTBUEM BBICOKUX TEMIIEpaTyp, JaB-
JIEHUS], BBICOKOYACTOTHOTO pa3psiaa; KOMOMHHUPOBAHUE PA3IMYHBIX MPUEMOB; 0COOEHHOCTH Pa3IoKEHHS Op-
raHU4YecKux coeauHeHuid. CriocoObl yCTpaHeHHsI U yueTa 3arpsa3HeHHI U MOTEph KOMIIOHEHTOB MPpU MPo0o-
MIOATOTOBKE.
N3yuuTh Matepua, U3J10KEHHbIE N0 MJIaHy JeKUUH. [[puBecTH KOHKpETHbIE MPUMEPHI 10 BCEM H3Y-
gaeMbIM BompocaM. HayduThcst IONB30BaThCS TAOIUIIAMU HOPMAJILHOTO paclpeieeHHs.



2 METPOJIOI'MYECKHUE OCHOBbBI KOJIMMECTBEHHOI'O AHAJIN3A (koHTpoJIpyeMble
komnerennun OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1)
Bonpocsl, n3yuaemble Ha JIEKIIUH

OCHOBHBIE XapaKTEPUCTUKU METO/a aHAIN3a: MPABHIILHOCTh M BOCTIPOU3BOAMMOCTb, KO3 (HUIIHEHT
YYBCTBUTEIBHOCTH, IPEIEeT OOHAPYKECHNUS, HIDKHSSI U BEPXHSISI TPAHUILIBI OTIPEACISIEMbIX COACPIKaHUM.

Knaccugukamnus norpemnocreii ananuza. CucreMaTHueCKue U cirydaitHbie morpemHocty. [lorpentHo-
CTH OTJIENIbHBIX CTAJAUN XUMUYECKOTo aHanu3a. CrocoObl OIIEHKH MPAaBUIIBHOCTH: UCTIOb30BaHUE CTaH-
JTapTHBIX 00pa3IoB, METOI J0OABOK, METO]I BAPbUPOBAHHs HABECOK, COTIOCTABIICHHUE C IPYTUMHU METO/IaMHU.
CrangapTHble 00pa3slibl, KX U3TOTOBJIEHUE, ATTECTALMS U UcHOJIb30BaHue. CTaTucTryeckas oopaboTka pe-
3yJbTAaTOB U3MEPEHUN. 3aKOH HOPMAJILHOTO PACpPECIICHHS CIIyHalHbIX OIIMOOK, t- U F-pacnpeneneHus.
Cpennee, aucnepcusi, CTaHIapTHOE OTKIOHEeHKE. [IpoBepka runoTe3sl HOPMaTbHOCTH, THITOTE3HI OHOPOI-
HOCTH Pe3yJabTaToOB M3MepeHuii. CpaBHEHHE TUCTIEPCHH U CPETHUX ABYX METOJIOB aHAIN3a. PerpeccuoHHbI
ananmu3. Vcrosp30BaHne METOIa HAMMEHBIINX KBAJIPATOB JIJIsl TOCTPOSHHS TPAlyHPOBOYHBIX TPa(UKOB.

TpeGoBaHMs K METPOJIOTUUECKON OIIEHKE B 3aBUCUMOCTH OT 00BEeKTa U 11eH aHaim3a. CriocoObl MOBbI-
[ICHUs] BOCIIPOM3BOIMMOCTH M MTPABHIBHOCTH aHanu3a. Opranu3aiiyisi © METOA0JIOTHSI METPOJIOTHYECKOTO
oOecrieyeHns AeITeNbHOCTH AaHATTUTHYECKON CITYKOBI.

Bormpocsl, n3ydaemble camocTosITensHO (3uaca).

W3yunth MaTepual, U3JI0KEHHBIN 10 TUTaHy JIEKIHU. [IpuBecTH KOHKpETHBIE PIMEPHI TI0 BCEM H3yda-
€MBIM BoIlpocaM. PemmuTs 3a1a4n, mpeanaraeMpie IpernoaBaresieM Mo u3y4yaeMoi TeMe.

Bomnpocsl 11 camonpoBepKHU

Kak ycraHoBUTH 4mcno 3Havyammx nudp B pe3yabTaTaX BBIUMCICHUN TPU CIOKEHHH W BBIYUTAHUM,
YMHOXCHHU U JICTICHUH, BO3BEICHUH B CTETICHB, M3BJICYCHUH KBAIPATHOTO KOPHS U JIoTapu(hMUPOBAHHH.

» Kak ycTaHOBHUTP YHCJIO 3HAYANINX MHU(P B pe3ynbTaTax BEIYUCICHHUHA MTPU CIIOKEHUH U BEIYUTAHUH,
YMHOXCHHU ¥ JICTICHUH, BO3BEICHUH B CTETICHb, H3BJICYCHUN KBAJPATHOTO KOPHS M JOTapH(PMHUPOBAHUH.

= Yto Ha3bIBAETCS BHIOOPOYHON COBOKYITHOCTHIO (CIIydaiiHOU BHIOOPKOIA)?

= Uewm paznuyaroTcs MOHATHS BHIOOPKA U T€HEpalibHasi COBOKYMHOCTh; Su 6; W U x .Ilpu xakux
YCIIOBHUSAX BBIOOPOYHAsi COBOKYITHOCTb MPUOIMKAETCA K T€HEPaTbHOW COBOKYITHOCTH?

= Kakasi BeTMYMHA Ha3bIBAETCSl BHIOOPOYHOM CpeHei?

= Kakas BeIM4MHA Ha3bIBaeTCs MeauaHoi? Kak HaxoasaT Menany Ipy YETHOM U HEYETHOM YUCIIE pe-
3yJAbTATOB ONPEACIICHUIN?

= Kaxkue norpenHocTy Ha3bIBatOTCs a0COIIOTHBIMU, OTHOCUTEIBHBIMU, CUCTEMATUYECKUMHU, CITydaii-
HBIMH, TpOMaxaMu? YKaXUTe NPUUMHBI BOSHUKHOBEHHS CHCTEMAaTHYECKUX MOTPELIHOCTEN; CIIydaifHbIX
[OTPEIIHOCTEH; MPOMAaxOB.

= UYewm MOkeT ObITH 00YCIIOBJIEHA CUCTEMATHUECKasl TOTPEIIHOCTh TUTPUMETPUUECKHUX ONPEACTICHHI?

= UYro Ha3pIBaeTCs MPaBUIBHOCTHIO, BOCIIPOU3BOAUMOCTHIO, TOUHOCTHIO MeTo1a? CBUIETENBCTBYET JIU
XOpolasi BOCIPOU3BOAUMOCTb O TpaBUIIbHOCTH aHanu3a? [1o kakuM mokazaTtensiM CyIsiT O BOCIIPOU3BOIU-
MOCTH, a TI0 KaKMM O IIPAaBHJIBHOCTH aHaiu3a?

= Kak paccuuThIBalOT CTaHAAPTHOE OTKJIIOHEHHE OTACIBHOTO (€ AMHUYHOTO) OTpeieNieHus?

= Kakas BenrunHa Ha3bIBaeTCs TUCIEPCUEH, U KaK €€ paCCUMTHIBAIOT 711 BBIOOPOYHOM U reHepaibHON
COBOKYITHOCTH?

= Kakue BennuuHbl HEOOXOIMMO 3HATh IS pacueTa I0BEpUTENbHOro nHTepBaia? J{ins kakux menei
paccUMTHIBACTCS TOBEPUTEIbHBIA UHTEPBA U YTO OH XapaKTepHu3yer?

= Yo xapaktepuszyeT kodpduimeHt CtprofenTa (Kod3QpPHUIHEHT HOPMUPYEMBIX OTKJIOHEHHH), U OT ue-
r'0 OH 3aBUCHUT?

= J{ns pemeHus Kakux 3a/1a4y UCIOJIb3YIOT NapaMeTpbl CXOAUMOCTH M BOCIIPOM3BOIUMOCTH pe3yibTa-
TOB OmpenenaeHus?

= Kak omieHHBarOT rpy0yIo MOTPEIIHOCTh Pe3yabTaToB onpeaencHus? Kakum o0pa3oM MOKHO UCKITIO-
YUTh IPOMAXU U3 CEPUU MOTYYECHHBIX PE3yJIbTaTOB?

= Kakum 00pa3oM MOXHO yCTAaHOBUTH HATMYME CUCTEMATUYECKOM MOTPEITHOCTH?

= Kakue npueMbl cTaTUCTHYECKOH 00paOOTKHU pe3ylIbTaTOB ONMpeAeNiCHUs HA3bIBAIOTCS PAHIOMH3AIH-
el u penaruBuzanuen? C Kakou LEeIb0 BBIMOJIHAETCS paHA0MU3aIuUs?



3 TPABUMETPUYECKU METO/I AHAJIM3A (konTposmpyembie komnerenmun OITK-1.1;
OIIK-1.2; OIIK-1.3; OIK-2.1; OIIK-6.1)

Lenb: Ha OCHOBE 3HAHUI TEOPUHU T'PABUMETPHUUECKOTO aHAIN3a U BHIPAOOTKU MPAKTUYECKUX HABBIKOB U
yMeHuil 000CHOBaHHO BBIOMPATh U MPAKTUYECKU MPUMEHATh JaHHBIM METOJI JJIsi KOJIMYECTBEHHOTO OIpe/e-
JIECHUS BELIECTBA.
Ymersn:

1. JIOBOAUTH TUTENH A0 MMOCTOSTHHON MacCHI.

2. PaccunThiBaTh ONTHMAJIBHYIO MAacCy HaBECKH 00pa3iia u 00beM OcaJuTelsl.

3. [Nony4date ocaxmaemyio popmy.

4. OTnenarb 0caiok OT MAaTOYHOTO PacTBOPa (GPUIBTPOBAHUEM.

5. ITpombIBaTh OCaJOK.

6. [losryuaTh rpaBUMETPUUECKYIO (OPMY ITYTEM MPOKATMBAHUS OCAAKA 10 OCTOSIHHONW MacCHhl.

Bonpocsl, n3yyaembie HA JeKIHU

CymHOCTh TpaBUMETPUUYECKOTO aHAN3a, MPEUMYIIECTBA U HEIOCTAaTKU MeToa. [Iporeccrl ocaxaeHus
U coocaxieHus. PaBHoBecue B cucteme pacTBop — ocagok. Ocanku u ux cBoictBa. Cxema oOpa3oBaHMs
ocanka. Kpucraminueckue u amop@Hble ocaiki. 3aBUCUMOCTb CTPYKTYPBI 0CaJiKa OT €ro MHAWBUYaJIbHbIX
CBOMCTB (pacTBOPUMOCTH, MOJISIPHOCTH MOJIEKYIT) U YCIOBHM OCaX/1eHUs (KOHIIEHTPALlUU 0CaXAaeMOTO
MOHA U 0CaIUTENs, COJIEBOTO COCTaBa pacTBopa u pH, Temneparypsl). 3aBUCUMOCTh OPMBI OCaIKa OT CKO-
pocTHu O6pa3OBaHI/I$I MNEPBHUYHBIX YAaCTHUI] UX POCTA. CDaKTOpBI, BJIMATOIIME HA paCTBOPHUMOCTE OCAIKOB: TEM-
nepaTypa, HOHHas CUjIa, JIeHCTBUE OJHOMMEHHOTO MOHA, PEAKINH MPOTOHU3AIMH, KOMITJIEKCOOOpa30BaHus,
OKHCIICHUS-BOCCTAHOBJICHUS, CTPYKTYpPA U pa3Mep YacTHIl. Y CIIOBHS MOTYyIEHUST KPUCTATUTMIECKUX OCAIKOB.
I'omorennoe ocaxaenue. Crapenue ocajka (MpeBpanieHne MeTacTaOMIbHONW KPUCTAJUTMYECKOW MO rKa-
uu B 0oJiee yCTOMUMBYIO (POPMY; XUMUYECKOE CTAPEHHUE B pe3yIbTaTe U3MEHEHUS COCTaBa Ocaika — Jie-
ruipaTaluu-rupaTaluy, NoJmKoHaeHcanun). [IpuanHel 3arps3HeHns ocajika (COBMECTHOE OCaXIEHUE, CO-
oCaXkJIeHHe, rocenyroliee ocaxaenne). Kinaccudukarus pa3mudHbIX BUIOB COOCAXKICHUS (a1copOIumst; OK-
KITIO3MSI: BHYTPEHHSIS a/IcOpOIusl, MHKITIO3Us; u3oMophusMm u Ap.). [lonoxurensHoe U oTpUIIaTeNbHOE 3HA-
YeHHE SBJICHUS COOCaXKIeHUs B aHann3e. OcoOeHHOCTH 00pa30BaHMsl KOJUIOMAHO-IUCIIEPCHBIX cucteM. Hc-
M0JIb30BaHKUE KOJUIOMIHBIX CUCTEM B XUMHUYECKOM aHaJIK3e.

[IpsimMbie 1 KOCBEHHBIE METOIbI OTIpeesieHus. BaxHeilre oprannueckue 1 HEOpraHu4ecKue ocaaure-
nu. [lorpenrHocTr B rpaBUMeTpruyeckoM aHanu3e. Oomas cxema onpenenaeHuil. TpeOoBaHUS K 0caK1aeMoit
U TpaBUMeTpHUEcKoil popmam. M3mMeHeHHs cocTaBa ocajika Mpy BbICYIIMBAHUH U TPOKATUBAHUU. Tepmo-
IpaBUMETPUYECKUI aHaIH3.

5.4. BOIIPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHATUSX

* M3yuuTh npaBuiia paboThl B aHATUTUYECKOH JIAOOPaTOPHUH.

* H3yuuTh YCTPOMCTBO aHATUTHYECKUX BecOB (UyBCTBUTEIBHOCTH BECOB; DaKTOPHI, BIUSIOIINE HA
TOYHOCTB B3BelIHBaHUs). OCBOUTH TEXHUKY B3BECITUBAHHMSI.

= ['paBUMETPUUYECKOE onpeodeiieHue cepul (Cyib@am-uoHos uiu obapusi).

= ['paBUMETpPHYECKOE onpedenienue dHcenesd.

= ['paBUMETpPHYECKOE Onpedenenue HUKesl.

PEHIEHUE THIIOBbIX 3A/IAY (TEMbI)

® BpluKcCiIeHHE COACPIKAHUA ONIPEACIIIEMOrO BEIIECTBA

= Pacyer KOJIMYECTBA OCATUTEINS

= Pacuer HaBeckH U 00bEMa pacTBOPa, TPEOYIOIIETroCs JUIsl peaKkuu

= Pacuer rpaBUMETPUYECKOTO (akTopa

= Pacyer pacTBOPUMOCTH OCaJKOB B BOJIE, B IPUCYTCTBUU OJHOUMEHHBIX HOHOB

* BhusHMe Ha pacTBOPUMOCTB OCAAKOB coJieBoro 3ddekra, pH 1 koMmuiekcooOpa3oBaHus
= OnpeneneHue NOTEPU OCAJKA 32 CUET MPOMBIBAHUS

= PacyeTsl pe3yJabTaToOB aHAIN3a

5.5. BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO



N3yunts Matepual, U310KEHHbIN 1O IJ1aHy JIeKIUU. [IpuBecTH KOHKpeTHbIE IPUMEPHI IO BCEM HU3y4a-
€MbIM BoIlpocaM. PemnTs 3afauu, npeayiaraeMble MpenoaaBaTesemM 1o uzydaemoit reme. Ilopropute mare-
puai o reMe "PaBHOBecHe B cUCTEME pacTBOP — 0Ca0K". 3aBUCUMOCTb CTPYKTYpPBI OCajiKa OT €ro UH]IU-
BU/lyaJIbHBIX CBOMCTB (PacTBOPUMOCTH, MOJISIPHOCTH MOJIEKYJI) U YCIOBHUI OCaXk1eHUs (KOHLIEHTpaLUU oca-
Ja€MOI0 MOHA U OCaJUTENs, COJIEBOrO cocTaBa pacTBopa U pH, Temnepatypsi).

CamocrosiTesbHO u3yuatorcs Temsl: " TepmorpaBumerpudeckuil ananusz", " I'paBumeTpudeckoe onpe-
JIeJIEHUE KaJbIMsl U MarHUs IIpU COBMECTHOM NPUCYTCTBUM ", "I'paBUMETpUUECKOE Olpe/ieIeHre MarHus'".
Pazo06path mpuMepbl HCIIOIb30BaHKS BO3HUKAIOIIUX PEAreHTOB JUIS OTIPEICICHHU S Pa3INYHBIX O0BEKTOB.

BOIIPOCHI 1J1s1 CAMOIIPOBEPKMU.

= Kaxkue ocaguTenu NpUMEHSIOTCS B METO/I€ TPAaBUMETPUUECKOTO aHaIn3a? YKaXKUTEe OCHOBHbBIE HEOP-
raHUYeCcKUe U Oprannyeckue ocaaurenu. [louemy B kauecTBe ocaauTeIe UCIONB3YIOTCS JIETY4YHE COeIUHE-
Hus? Kakoe koaudecTBo ocaauTesst TpeOyeTcs Uil OCaKICHUS?

= B uyeM 3aKII04alOTCS OCHOBHBIE IPEUMYIIIECTBA OPraHUYECKUX OCaTUTeNel Nepe]l HEOPTraHNYECKUMU
ocaguTensaMu’?

= Kakumu kagecTBamMM JIOJIKHBI 00J1a/1aTh OCAIKU, IPUMEHSEMbIE B TPaBUMETPUUYECKOM aHaIn3e?

= Yro o3HauaeT ocaxaaeMas popma? Ilepeurciure oCHOBHbIE TPEOOBAaHUS, IPEIbSIBIISIEMbIE K OCa-
xaaemoit popme. B Bujie Kakoro coeMHEHUs BBITOTHEE OCAXK/IaTh Ba?*: BaCO3, BaC>0s, BaSO:s,
BaCrOs u mouemy?

= Yro Takoe rpaBumerpuueckas Gopma. Kakum tpeboBaHHSIM OHA JIOJIKHA YAOBIETBOPATH? YKaKUTE
JOCTOMHCTBA M HEJOCTATKH CIIeIYIOINX rpaBuMeTprudeckux popm: Fex03, BaSO4, CaC204, Cal,
Mg2P207, NiO. Uro Takoe rpaBumeTpudeckuii pakrop?

= Kpucramnuyeckue u aMop@HbIe 0CaJKu, YCIOBUS X 00pa3oBanus. OObSICHUTE, KaK BIUSET HA Be-
JUYMHY KPUCTAJJIOB TEMIIEpaTypa, pa30aBieHHe pacTBOPOB, CKOPOCTh MPUIIMBAHUS PEAKTHBA U ITepeMEIIH-
BaHUe. YTO Takoe OTHOCUTEIBHOE MEPECHINIEHNE PACTBOPOB?

= YeMm 0OBSICHIETCS YCTOMYMBOCTD KOJUIOUAHBIX cCUCTeM? UTO Takoe menTH3alusl, KOaryJssius, CeIn-
MmeHTanug’?

= [loyemy ocaxaeHue aMop(HBIX 0CAIKOB BBHITOJAHO MPOBOJAUTH U3 KOHIICHT PUPOBAHHBIX PACTBOPOB?
Uto mocTturaercs mociaeayronuM MpruoaBIeHUEM TOpsTIeii BOIbI?

= Uro Takoe co3peBaHHe U cTapeHue ocaakoB? Kakue mpoieccsl MPOUCXOoasIT NP CO3PEBAHUU U CTa-
PEHHUH OCaZAKOB?

= Cdopmynupyiite npaBuio [lanera — dasuca — [Nana.

= Y0 Takoe coocaxaeHue, nociaeayromiee ocaxaeHue, i3omMophusm?

* B uem 3akitoyaeTcs CyIHOCTh a1copOuu 1 okkio3un? Kakue ocaaky - KpymHOKPUCTANINYECKHE,
MEJIKOKPHUCTAJUIMYECKUE WU aMOp(dHBIe - JTydlle acopOupyIoT pacTBOpeHHbIe BemecTBa? Kak ouncTuTh
0CaJIoK OT aJCOPOUPOBAHHBIX UM OKKIIIOIUPOBAHHBIX TPUMECEii?

= [loyemy nosy4aembie B IpaBUMETPHUUECKOM aHAJIM3€ OCAJIKHU MPOMBIBAIOT OOBIYHO HE YHUCTON BOJIOM,
a pa30aBIECHHBIMU PACTBOPAMH, COJAEPKALTUMU KUCIOTHI WIIH COJIM aMMOHHUA?

= Kak paccuntarh nmoTepu Npu MPOMBIBAHUH OCAJAKOB?

= KaxkoBbI IperMyllecTBa MPOMBIBAHUS 0CAIKOB AekaHTanuei? [loueMy nmpu npomMbIBaHUN HEOOXOIH-
MO J1aTh IPEIBIIYIICH MOPIHH KUIKOCTH CTEYb IO KOHIA M TOJIBKO MOCIE 3TOTO HAIMBATH CIETYIOLIYIO
nopuu?

= (CpaBHHUTE TOUYHOCTH OTPECIICHUS] HUKES BBICYIIMBAHUEM U MPOKATMBAHUEM OCa/IKa TUMETHIITIIH-
OKCUMAaTa HUKEJIs.

4 DJIEKTPOTPABUMETPUUYECKHUI METO/I AHAJIU3A (KOHTPOJIHpYyeMble KOMIeTeHIHH
OIIK-1.1; OIIK-1.2; OIK-1.3; OIIK-2.1; OIIK-6.1)
Bonpocel, n3y4aembie Ha JIEKIIUA

OO11ast XapakTepUCTHUKA JIEKTPOrPaBUMETPUUECKUX METOJIOB. Pazfienenue u BolJeIeHHE METAJUIOB MIPH
KOHTPOJHMPYEMOM HaNpPsKEHUU, IPU KOHTPOJIUPYEMOM NoTeHuane. KoHIeHTpaoHHas 1 KHHETHYeCKast
nosisipusanus. Ilepenanpspkenne Bogopoaa. Bo3sMOKHOCTH M OrpaHUYEHHUS IIEKTPOTPaBUMETPUUECKUX Me-
ToJ10B. MicTounuku omOox. [IpuMepsl 31eKTporpaBUMETPUYECKUX OPeIeTICHHH.

CpaBHUTENbHAS XapaKTEPUCTUKA YYBCTBUTEIBHOCTU U U30MPATEIbHOCTH, 00IacTe MPUMEHEHHS dJIeK-
TPOXUMHYECKUX METOJIOB.



BOITPOCHI, UBYYHAEMBIE HA JIABOPATOPHbBIX 3AHATUAX
DnekrporpaBuMerpudeckoe onpeaencaue meau ().

PEHIEHUE TUITOBBIX 3AJ1IAY (TEMBbI)

Pacdet HanpspKeHUs pa3iioKeHUs

3akon Papanes.

Pacuer mapameTpoB Jyis IPOBEACHUS 3JICKTPOrPABUMETPUUCCKUX ONPEACICHHM
OmnpeneneHre MacCoBOI JI0JIU BELIECTBA

BOIIPOCHI, U3YYAEMBIE CAMOCTOSATEJIBHO (
N3yunTh MaTepuan, U310KEHHBIN 110 IUIaHy JeKIHUK. [IpuBecT KOHKpETHBIE IPUMEPHI 110 BCEM H3Yy4Ya-
€MbIM BoIpocaM. PemuTs 3a1aun, npeyiaraeéMsle IPernoaaBaTesieM o u3y4aeMon Teme

BOITPOCHI 1JI1sd CAMOITPOBEPKUA
JlaiiTe onpenenenne CIeayOINX MOHATHN: a) oOpaTHas 90c; 0) MOJSpU3aIU; B) IEpEHANIPSHKECHUE

Ha JJIEKTPO/IEL.

YTto Takoe KOHLCHTpAllMOHHAA IMOJIAPpU3alHd U KaK €€ MOKHO YMCHI)IHI/ITI)?
Kakoii anexTpos Ha3bIBalOT a) KaToJ10M; 0) anogoM? Kakue 3/1eKTpoOXUMUYECKHE peakluy poTeKa-

IOT Ha 9TUX dJIeKTpoaax?

Kakue paxkTops! BIUSAIOT HAa KAYECTBO KaTOAHBIX OCAJKOB?

UYro Takoe "nepeHanpspkeHne" TPUMEHUTENBHO K BBIIETIEHUIO BOJIOPOJA, KUCIOPOIa, METAUIOB?
Cohopmynupyiite 3axkon Papajsies U pacCUUTalTe AEKTPOXUMUYECKUI SKBUBAJICHT MEU U cepelpa.
CKOJIBKO M1 BOJIOPOJIa BELICTUTCS MU 3JekTpoiu3e pactBopa NaxSOs, TokoMm cuioii 2,3 4 3a 6 Mu-

HYT IPU HOPMAJIBHBIX YCIOBUSX?

OOK.

Kak M0XHO TE€OpETHYECKH BBIYUCINUTD HAMIPSKEHUE PA3I0KEHUSI TaHHOH conn?

Bonpocsl kK KOJUIOKBHYMY:

OO01ue TpUHLKITBI KOJTMYECTBEHHOr0 aHanu3a. [IpuHnun, MeToa u cnocob aHaausa.

OT60p ¥ MOATOTOBKA MTPOOKI K aHATH3Y.

CymHoCTh rpaBUMETpUYECKOT0 aHann3a. CxeMa ananu3a. Bo3amoxkHoctn metoaa. MICTOUHMKH O1In-

Kpucrannumueckue u amopdHbie ocaaky. 3aBUCUMOCTb CTPYKTYPBI OCaJIKa OT YCIOBUM OCaXICHUS.
PacTBOpUMOCTB 0CaZKOB B 3aBUCUMOCTHU OT CTPYKTYPBI U pa3MepOB YaCTHIL.

CrapeHue 0caIkoB, BUJIbI CTAPEHUS.

CoBMecTHOE OCaKIEHUE, COOCAKICHHE, TOCIEOCAKACHUE, UX TPUUKHA U YCTPaHEHHE.

MeTo1 roMOreHHOT0 OcaXkieHus. Bo3HUKarolue peareHTbl B rpaBUMETPUUECKOM aHAIU3E.
Heoprannueckue u oprannyeckue ocaaurenu. [IlpeumyiecTa opraHnuecKkux ocaauTeseil nepes He-

OPraHn4cCKUMMU.

OKKITIO3HS KaK MPUYKUHA COOCKIeHUA. [IyTh yMEHBIICHHS OKKITFO3HH.

AncopOuus. YpaBaenue ancopouuu. [Ipasuno [Tanera — ®@asHca - ["ana.

[IpombiBanue ocankoB. [IpoMbiBHBIC )kuIKOCTH. [ToTepH Py TPOMBIBAHHH.

CymHoCTh METO1a TPaBUMETPUUECKOTO 3JIeKTpoaHanin3a. Cxema MeToa. Y CI0BUS AIIEKTPOIIU3a.
[Tonspuzanus u nepenanpspbkeHue. [lepenanpspkeHrne Boaopoaa.

I'paBuMeTpuueckoe omnpeaeneHue cyabdaron. Mcrounuku ommobox.

['paBuMeTpHuYecKoOe onpeaesieHne xenesa. IcToOUHUKY omnooK.

I'paBuMeTpudecKoe onpeaeneHne HuKems. IcToYHuKH O1IMoOoK.

I'paBuMeTpHUecKoe orpeesieHre Kanbliua U Maruus. [ paBumeTrpuyeckue Gopmbl (M3ydaeTcsi camo-

CTOSITENIHHO).

Becnl u B3BemmBanue. McTouHnkH omIn0oK.

MOAYJIb 4. BOJbTAMIIEPOMETPUSA (ITOJIAAPOT' PA®US)

Ilesb: Ha OCHOBE 3HAHMI TEOPUH, TPAKTUKH U BO3MOKHOCTEH MOJISIporpaduyeckoro MeToia aHauu3a
OBJIJZIETh TEXHUKON pabOThI Ha moJisiporpade, yMeTb IPUMEHSTh NOJYyYEeHHbIE JaHHBIC U1 UACHTH(PHUKALIUN
HEOPraHUYeCKUX U OPraHUYECKUX COCTUHEHUI; BBIIOTHATH KOJIMYECTBEHHBIN aHAJIN3 CMECH KaTHOHOB B
pacTBope.

YMeTh: OBIIaIETh TEXHUKON 6e30macHOCTH Ipu paboTe ¢ pTyThio. [logo6paTs ycinoBus i nossiporpadu-



YECKOTO OIPEIEICHHs KAaUECTBEHHOIO COCTaBa CMECH TSDKEIIBIX METAJIOB. IIpoBecTH KOJIMYECTBEHHOE
OIIpEJETICHUE THKEIOT0 METaJlIa B AJIEKTPOIUTE METOJIOM MOJISIPOrpaduueckoro aHajin3a.

Bonpocsl, n3y4yaemble HA JeKIHA

Knaccugukamus BOJIbTaMIEpOMETPHUECKUX METOIOB.

® JnaukaTtopHble MEKTPOabl MeToAa. IIpenmyiecTsa 1 HEOCTAaTKU PTYTHOTO IEKTPOIa.

= [IpumeHeHHUE TBEPABbIX 2IEKTPOAOB. [lonydenue u xapakTepucTuka BOJIbTaMIIEPHONW KPUBOM.

= KoneHcaTopHbIi, MUTpalMOHHBIN, 1M Gy3HoHHBIN TOKU. [IpenenbHblii qudy3nOHHBIA TOK.

» [lomsporpadus. YpaBuenune WnpkoBruya. YpaBHeHHE nossiporpaduyeckoid BOIHBI MmbkoBrua —
I'eiipoBckoro.

= [loreHuman nosryBosIHbL. PAKTOPHI, BIUSAIOIIME HA BEJIMYMHY IIOTEHIAAJIA IIOJIYBOJIHBIL.

= CoOBpEMEHHBIE BU/Ibl BOJIBTAMIIEPOMETPHUU: NIPsIMasi U HHBEPCUOHHASI, IEPEMEHHOTOKOBAsL.

= [IpeumyniecTBa U OrpaHUYEHHUS [0 CPABHEHUIO C KIIACCUUYECKON moJisiporpadueil.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX

CHATHE U pacmMppoBKa MOJISIPOrpaMMbl HHAWBHIYaJIbHOTO JEMOJIIpU3aToOpa — MOHA MeTaiia. CHsTHe
noJsisiporpaduueckoro cnekrpa. OmnpeneneHre KOHIEHTPaluy BEIECTB METOI0M IpalyipOBOYHOIO rpaduka
1 METOJIOM 100aBOK C MCIOJIb30BaHUEM KJIACCUYECKON MOJIsiporpaduu.

PEIIEHUE TUITIOBBIX 3ATAY

VYpasuenue Mnbkouya. Pacuer D, n, Kian , C.

Br16op ycnoBwmit asis mosisiporpaduaeckoro onpeaeieHnsi CMECH KaTHOHOB

Ompenenenre 00OpaTUMOCTH MPOIIECCa BOCCTAHOBIICHHUS U YMCIIA DJICKTPOHOB

Pacuets! pe3ynbpTaToOB aHAIM3a MO TPATYUPOBOYHOMY rpaduKy, METOJOM TI0OABOK U METOJIOM CpaBHE-
HUSA

BOIIPOCHI AJIs1 CAMOITPOBEPKH

OcHOBHBIE IPUHITUIIBI METO A ToJIsiporpadudeckoro ananuza. Cxema ananusza. [lomsiporpadudeckuit
(doH. XapakTepuCTHKa BOJIbTaMIIepHON KprBOil. [IoHATHSI 06 OCTaTOYHOM, EMKOCTHOM, (hapasieeBCKOM, MH-
rparioHHOM, AU Y3MOHHOM U TIPEIETLHOM TOKaX.

VYpasuenue nuddysrnonHoro Toka (ypaBHeHue MnpkoBruua). KommuecTBeHHBIN MOsIporpaduaeckuit
aHaJu3.

Bnusinue pa3nuyHbix (pakTOpOB HAa BETUUMHY MIPEAETBLHOTO TOKA: Cpejia, MOTEHIHAll, IepUO 1 KalaHus
PTYTH, KOHIIEHTpAIHs, TEMIepaTypa.

BriBoj ypaBHeHus obpaTumoii nossiporpaduyeckoit Bosnsl. [lotenuuan nomxyBonnsl. [lomsporpaduue-
CKHH CIIEKTD.

Maxkcumymsl | 1 1l pona B nonsporpaduu. [IpnurHbl BOSHUKHOBEHUS U YCTPAHEHUS MAaKCUMYMOB.

[Ipumenenue nossgporpaduu K pelIeHUI0 aHaTUTUYECKUX 3a/1a4.

MOAYJIb 5. TUTPUMETPUYECKHUE METO/IbI AHAJIM3A

Bormpocsl, n3ydaemblie Ha JTEKIUU

Tutpumerpuueckue MeToapl aHanuza. Kinaccudukanus meronoB. TpeboBaHus, MpeabsBisIeMbIe K pe-
aKIUsSM B THTPUMETPUYECKOM aHallu3e. BUJIbI THTpUMETPHUECKUX ONpeAeTIeHHIl: mpsiMoe, 00paTHOE, KOC-
BeHHOE TUTpoBaHue. CrioCOOBI BEIPAKEHHS KOHIIEHTPAIMI PAaCTBOPOB B TUTPUMETPUU. DKBUBAICHT. Mo-
TsipHast Macca PKBUBaNieHTa. [lepBuuHbIE cTaHaapThI, TpeOOoBaHMS K HUM. DukcaHanbl. Bropuunsie cranaap-
Thl. BUsibl KpuBBIX TUTpOBaHUA. CKauOK TUTPOBaHUS. TOUKa SKBUBAJIEHTHOCTH U KOHEYHAs! TOUYKa TUTPOBA-
HUSL

Pa3zo0path Bce TeopeTHueckre BOMPOCHI MO MPOTPaMMe U U3NI0KEHHBIE Ha JIEKITHH.

[ToAroTOBUTH IPUMEPHI MIPSIMOTO, KOCBEHHOTO U 00paTHOTO TUTpoBaHus. [IoBTOPUTH criocoObI BhIpa-
YKEHUs KOHIIEHTpauui pacTBopoB. [loka3aTe Ha KOHKPETHOM IPUMEPE MPUHIUI TUTPUMETPUUECKOTO METO-
Jla aHaIu3a.

BOIIPOCHI JJIA CAMOITPOBEPKH
Kakwue Tunsl peakiinii HCIOJIB3YIOTCS B TATPUMETPUYECKOM METOJIE aHAINU3a?



= KakuM TpeOOBaHUAM JOJKHBI YIOBJIETBOPATH XUMUUECKUE PEAKIHH, UCTIONb3YEMbIE ISl TUTPUMET-
PUYECKUX OTIpEeACTICHUI?

» [losicHUTE, KaK MMPOBOJIAT OMPEACTICHHS CIOCOOOM MPSIMOTO, 0OPATHOTO TUTPOBAHUSA U 110 3aMECTHU-
TEN0?

= Kakue ciocoObl BEIpaKEHUSI KOHLEHTPAIM BaM U3BeCTHBI? YTO Takoe S5KBUBAJICHT, (DaKTOp SKBHBa-
JIEHTHOCTH, MOJISIpPHAs Macca 3KBUBAJIEHTA, TUTP, TUTP 110 ONIPENEISIEMOMY BELLIECTBY?

= B kakux equHHUIaX BBIPAXKAIOT MOJIIPHOCTh, TUTP, TUTP IO OIPENEISIEMOMY BELLIECTBY?

= Kaxkue crangapTHbIE pacTBOPbI Ha3bIBAIOT IEPBUYHBIMU U KAKHE BTOPUUHBIMU?

= KakuM TpeOOBaHUAM JOJKHBI OTBEUaTh BEUIECTBA, YTOOBI M3 HUX MOYKHO OBLJIO IPUTOTOBUTH TIEP-
BUYHBIN CTAaHAAPTHHINA pacTBOp?

= 8.YTO Takoe KpUBbIE TUTPOBAHUS U JUIsl UEr0 OHU CTPosATCA? UTO Takoe CKauOK TUTPOBAHUSA?

= 9 JlaiiTe onpeaencHUe MOHATHAM TOUKA SKBUBAJIECHTHOCTH, KOHEYHAsl TOUKA TUTPOBAHUS.

= 10.Yro Takoe ¢ukcanans? s yero ucnonb3yrorcs GpukcaHanbl?

5.1 METOJ KUCJIOTHO-OCHOBHOI'O TUTPOBAHUA

He.]'lb: Ha OCHOBE 3HaHHUH TCOpHUH METOAA KMCIIOTHO-OCHOBHOI'O TUTPOBAHUA YMCTH 000CHOBAHHO HC-
M10JIb30BaTh METOJI JJIsl OTIpEAETICHUS KUCIIOT, OCHOBAHMM, COJIEH; MpuoOpecTH HaBbIKK MPAaKTUYECKOH pabo-
ThbI IO TUTPUMCTPHICCKOMY aHAJIN3Yy, HAYYUTHCA BBIIIOJTHATE BBIYUCIICHUS 110 PE3yJIbTaTaM TUTPOBAHUA,
pacCUUThIBATh U CTPOUTH KPUBBIC KUCIIOTHO-OCHOBHOI'O TUTPOBAHUA U PEIIATH 3a/la4H.

Ymers:

= [IpuUroTOoBUTH PACTBOP XJIOPOBOJIOPOIHOM KHCIOTHI IyTeM pa30aBiIeHUs] KOHIIEHTPUPOBAHHOIO pac-
TBODpA.

= [IpuroToBUTH CTaHJAPTHBIN PacTBOP HATPHUs TeTpabopara MO HaBECKE C TOUHO U3BECTHOM Maccol U
pacCuuTaTh €ro KOHUCHTPALHUIO

= CraHIapTU30BaTh PaCTBOP XJIOPOBOJIOPOIHOM KUCIOTHI IO HATPUIO TeTpabopaTy ¢ UCIOJIb30BAHUEM
JIBYX MHAUKATOPOB: METUJIOBOTO OpaHXeBOro U (eHoranenHa.

= TuTpoBaTh aHATM3UPYEMBIN PACTBOP HIEIOYH CTAHAAPTHBIM PACTBOPOM XJIOPOBOJAOPOJHON KHUCIIO-
ThI U PACCUUTHIBATh COJIEPIKAHUE IIEJIOUN M0 pe3ysibTaTaM TUTPOBAHHUSL.

= TuTpoBaTh pacTBOp, COAEPKALIUI CMECh LIEI0OUH U KapOoHaTa, CTaHAAPTHBIM PACTBOPOM XJIOPOBO-
JOPOJTHOM KUCIIOTHI, PACCUUTHIBAThH COJEPKAHUE ONPEIEIIIEMbIX BEIECTB MO pe3yIbTaTaM TUTPOBAHUS.

= OnpenensaTh coJep>KaHue COISTHON U OOPHOM KUCIIOT, HAXOJAIIUXCS B CMECH, IPU TUTPOBAHUU
CTaHJIaPTHBIM PACTBOPOM ILEJIOYH.

= OmnpeaensTh BpEMEHHYIO )KECTKOCTh BOJbI.

BOIIPOCHI, U3YYAEMBIE HA JIEKIHUU

IlocTpoeHye KpUBBIX TUTPOBAHUS. BiysHNe BEIUYNHBI KOHCTAHT KUCJIOTHOCTU WJIM OCHOBHOCTH, KOH-
LEHTPALUX KACIOT WIA OCHOBAHUM, TEMIIEPATYPhl HA XapaKTep KPUBBIX TUTPOBaHUA. KHUCIOTHO-OCHOBHBIE
uHAMKaTopsl. [lorpemHocTu TUTPOBAHUS TP ONPEAETICHUN CUIIBHBIX U CJIA0bIX KUCJIOT U OCHOBaHUH, MHO-
TOOCHOBHBIX KMCJIOT U OCHOBAaHUM.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX
IlepBuuHbIE CTaHIAPTHI UIsl YCTAHOBIIEHUS KOHIIEHTPALMU PACTBOPOB KUCJIOT U OCHOBAHUH.
[IpurorosiieHue U cTaHAAPTU3ALUSA PACTBOPOB COJIIHOM KUCJIOTHI U THAPOKCHUAA HaTpus. TuTpoBanue
COJISTHOM KUCJIOTBI, THPOKCHIA HATPHSL, CMECH COJISIHOM M GOpHOM KHCIOT. AHAJIN3 cMecH KapOoHaTta U
rUApOKCcUAa HaTpust. OnpeneneHne KECTKOCTH BOJBI.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO
M3yuuTh BCe TEOPETUUYECKHUE BOMPOCHI, N3JI0KEHHBIE Ha JIEKIUH (II0 TPOTrpaMMe).

HayuuTtbcst CTpOUTH KpUBbIE TUTPOBAHMS U BBIOMPATh MHAWKATOP JAJIS CIEIYIOLUIUX CITy4aeB:
TUTPOBAHUE CUJIbHON KUCIIOTHI CUJIBHBIM OCHOBaHHEM (M Ha00OpOT), TATPOBAaHUE c1a00i KUCIOTHI
CHJIbHBIM OCHOBAaHUEM, TUTPOBAHKE CIIA00TO OCHOBAHMSI CUJIBHOM KUCIOTON, TUTpOBAaHHE cMecH KapOoHaTa
U TUJPOKCHJIA HATPUS CHIIBHOM KucnoTol. Pa3oOparh nmpoBeaeHne aHamu3a cMecu kKapOoHaTa U THApOKap-

OoHaTa HaTPHsl, THTPOBAHUS CMECH CHIIBHOW U c71a00i KUCIOTHI CHIIbHBIM OCHOBAaHUEM.



PEHIEHUE THUIIOBBIX 3AJIAY

CrniocoObl BEIpaKEHHS KOHIICHTPAIIUN PaCTBOPOB

® BpI4KCICEHHE MOJISPHBIX MacC SKBUBAJICHTOB

= Pacyer KOJIMYECTBA BEIllECTBA

® BpIYKCICHUS IPU IPUTOTOBICHUHU CTaHAAPTHBIX PACTBOPOB, OIIPEAEICHNE KOHLIIEHTPALlUi
= Pacuetsl pe3ynbTaToB aHanu3a. [Ipsmoe u oOpaTHOE U 3aMECTUTENILHOE TUTPOBAHHE

= Bpruncienue pH pactBopos

= [locTpoeHue KpUBBIX TUTPOBAHUS, BEIOOP MHAMKATOPA

® BpIUKCICEHHE HHIMKATOPHBIX IOTPELIHOCTEN

BOIIPOCHI JJIs1 CAMOITPOBEPKH

= Ha3oBuTe nepBUYHbIE U BTOPUYHBIE CTAHIAPTHBIE PACTBOPHI, IPUMEHSIEMBIE B METOJIE KUCIOTHO-
OCHOBHOTO TUTpoBaHMs. YTo Takoe (pukcaHaibl?

= [loyemy pacTBOp LIEJIOYM HE AOJDKEH COJIEpKaTh KapOOHAT-UOHBI?

= Kaxk BAMSIOT Ha X0/ KpUBOM TUTPOBAHUS: a) BEJIMUMHA KOHCTAHTHI JUCCOLUAIIMN TUTPYEMON KHC-
JIOTBI WJIM OCHOBAHMs;, 0) MX HayalbHAs KOHLEHTpAIus;

® B) TeMIeparypa TUTPOBAHUS?

= BriBenute Gpopmysnbl A1 BerurciaeHuss pH Ha pasHbIX 3Tanax TUTPOBaHUS B pacTBOpax: a) cladbIxX
KHUCJIOT U OCHOBaHWUii; 0) OypepHbIX cMeceil; B) THAPOJIU3YIOIINXCS COJIEH.

* MO>KHO JI1 IPSIMBIM METOJIOM TUTPOBATH YKCYCHYIO KUCIIOTY, OOPHYIO KHCIIOTY, YrOJIbHYIO KUCIIOTY
10 BTOPOM CTYIIEHH, COJIM aMMOHUS?

* [Ipu KakuX YCIOBHIX BO3MOKHO TUTPOBAHHE CMECH KUCIOT? MOKHO JIM OTTUTPOBATH MO CTYNEHAM
CEpPHYIO KUCIIOTY?

* B uem cymHocTh HOHHO-XpOMO(DOpHOIT Teopun nHANKaTopoB? Kak BiuseT TeMneparypa U KOHIEH-
Tpalus MHAWKATOpa Ha MHTEpBaJ Mepexoaa ero OKpacKu?

= Kak paccuuThIBalOT HHAUKATOPHBIE OUIMOKH B KUCIIOTHO-OCHOBHOM TUTpoBaHuu? Kakue TUIBI MH-
JMKATOPHBIX OIIMOOK BaM U3BECTHBI?

* Y10 TaKo€ XOJOCTOH OIBIT U CBUICTEIb, KAK OHH IIOMOTAIOT IMOBBIIIEHUIO TOYHOCTH OTPEICIICHUI?

SAIUTA UHANBUAYAJBHOI'O 3AJAHUA U CAAYA KOJVIOKBUYMA IPUMEP OJ-
HOT'O UHAUBUAYAJIBHOTI'O 3AJJAHUSA 1TIO KUCJIOTHO-OCHOBHOMY TUTPOBAHHUIO.

1. Omummte nipurotosnenne 500 ey 0,2 M pactsopa HCl u3 30%-Horo (n2.1,153) pacTBopa comsHOlM
kucnotbl. Paccumntaiire Tutp 1 TuTp o NaOH nosryuenHoro pactBopa.

2. PaccuuTaiiTe MOJSIPHYIO KOHIICHTPAIMIO U TUTP PacTBOPA CEPHOI KUCIOTHI, €CJIM HAa TUTPOBAHUE
0,3333 2 6ypsI (NazBsO7:10H20) 3arpadeno 15,45 cuatoro pactBopa.

3. K pacTBopy a30THO# KHCIOTHI Maccoii 1,1005 2 no6asumu 25,00 c20,5026 M NaOH. Ocrasuiniics
nocne peakunuu m36eiTok NaOH ortutposanu 10,50 c20,1075 M HCl. Beruncante maccoByo 1010 HNO3
B PacTBOPE KUCIOTHI.

4. HaBecka coapl B 1,2675 2, conepikaiiasi mpuMech AMKapOOHaTa HaTpusl, paCTBOPEHa B MEPHOU KoJibe
Ha 250,0 ca. Ha TutpoBanue 25,00 cv® pactBopa ¢ denonadranennom nomuio 10,90 ¢ 0,1004 H. pacTBopa
H2SO0s, a Ha TUTPOBaHKE TOTO e PACTBOPA C METUIOBBIM OPAHKEBBIM H3PACX0A0BAHO 22,62 M KHUCIIOTEL.
Boruncnuts MmaccoByro 010 (B %) Na2COs u NaHCO3 B o6pasiie.

5. Boruuciute pH pacTBopa, MONYdeHHOTO IIPH TUTPOBAHUH B MOMEHT, Korja k 20 ¢°0,2 M pacTsopa
HCI no6asnen 0,2 M pacteop NaOH B xommuectse 17 e,

6. Beruncnure ommoky TutpoBanus 0,2 H. pactBopa HCOOH 0,3 H. pactBopoM NaOH ¢ MHIUKATOPOM
METHIIOBBIM OpatkeBbiM (pT 4).

7. Hoctpoiite kpuByto THTpoBaHus 25 cy® 0,2000 M pactBopa HNO2 0,2000 M pacTBOpoM THAPOKCH-
na Hatpusi. Kakue u3 oObIYHO MPUMEHSIEMBIX HHIMKATOPOB MOKHO HCIIONIb30BaTh B JaHHOM ciiydae? OTBeT
MOJTBEPIUTE PacyeTaMHu.

BOITPOCHI K KOJIVIOKBUYMY: "OOGmmue npuHIHIb THTpUMETpUH. KHCI0THO-OCHOBHOE TUTPO-
Banue" OOIIe MPUHIUITBI TUTPUMETPUUECKOro aHanu3a. TepmuHosorusa. TpeOoBanus,  npenbsBiseMble
K peakusaM, UCTOIb3YEMbIM B TATPUMETPUUYECKOM AHAJIU3E.



» CranjapTHbIE PaCTBOPHI TUTPUMETPHUUECKOTO aHanu3a. TpeOoBaHUs K IEPBUYHBIM CTaHIAPTaM.
CrniocoObl BeIpaXKEHUSI KOHIIEHTPAUH. TUTP U THUTp MO ONpeAesieMOMY BELIECTBY.

= JIporonnas teopus bpéucrena-Jloypu.

» HWupukaropsl B THTpUMeTpun. TpeboBanus k unaukatopam. CoBpeMeHHast TEOpHUsI KUCIOTHO -
OCHOBHBIX MH/IUKATOpOB. MIHTEpBa nepexoia OKpacKH UHIUKATOPOB.

= Kpussie THTpOBaHUS, UX 001Ias XxapakTepucTuka. CKauoK TUTPOBAHUS KaK (PYHKIIHS KOHIICHTPALUU
pearupyromux BEIeCTB ¥ TOYHOCTH aHAJIH3a.

= [locTpoeHue u aHanu3 KPUBBIX TUTPOBAHUS: &) CWIbHBIX KUCIIOT 1IeJ04aMH, 0) ci1alObIX KUCIIOT Iie-
Jlo4aMu, B) ci1aObIX OCHOBAHUM KUCIIOTaMH.

* BhusHMe pa3nIu4HBIX (PAKTOPOB HA CKAYOK TUTPOBAHUS. BBIOOp MHIAMKATOPOB.

» [lorpenrHoCTH U OrpaHUYEHUS] TUTPUMETPHUECKOTO aHAJIH3a.

* HMHauKaTopHBIE TOTPEIIHOCTH METOIOB KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

IIPUMEYAHUE: B KOJJOKBUYM BXOJIUT 3allIUTA 8cex TAOOPATOPHBIX padOT MO JaHHOMY pa3zeiy u
pelIeHre pacyeTHBIX 3a/a4.

5.2. METOJ OKUCJIMTEJIBbHO-BOCCTAHOBUTEJIBHOTI'O TUTPOBAHMUS.

Iean: Ha ocHOBE 3HaHUIA TEOPHUH MPOIIECCOB OKUCIICHUSI — BOCCTAHOBJICHUS U HABBIKOB Pa0OTHI TIO
TUTPUMETPUYECKIUM METOJAM aHaIN3a YMETh OOOCHOBAHHO BBIOMPATH M UCIIOJIb30BATh METO/T OKUCIIUTENb-
HO-BOCCTaHOBHUTEIBHOTO TUTPOBAHUS AJIsl ONPEENICHUs] OKUCIUTENIEH U BOCCTAHOBUTENEH.

Ymers:

1.IIpuroToBUTH pacTBOp MepMaHraHarta Kajaus C 3aJJaHHOM KOHIEHTpaluen myTeM pa30aBiaeHUs] KOH-
LIEHTPUPOBAHHOT'O PacTBOPA.

2. IIpuroToBUTH CTaHAAPTHBIN PACTBOPBI HATPHUS OKcanaTa M Kajaus JUXpoMaTa IO HABECKE C TOUHO U3BECT-
HOM Maccol U paccunuTaTh UX MOJISIPHYIO KOHIEHTPAIMIO SKBUBAJIEHTa U TUTP MPUTOTOBICHHBIX PACTBOPOB.
3. CraHgapTr30BaTh pacTBOP NepMaHraHaTa Kajius [0 pacTBOPY HAaTpHs OKcajaTa.

4. CrannapTu30BaTh pacTBOp HATPUs THOCY/Ib(aTa Mo pacTBOPY Kalus Iuxpomara.

5. CrangapTu3oBaTh pacTBOP HOJA MO PACTBOPY HATPHsI THOCYIb(aTa.

6. OnpenensaTh MaccoBYIO a0Jt0 xkene3a (I1) B pacTtBope myTeM THTPOBAaHMSI €70 CTAHAAPTHBIM PacTBOPOM
KaJIWs [IEpMAHIaHATA.

7.0mnpenensate MaccoBYIO a0Jto xkene3a (1) B o6pasiie cTanm myreM TUTPOBaHHS €ro CTaHAAPTHBIMU
pacTBopaMu Kallus IepMaHraHaTa v Kanus auxpomarta. [I[poBoIuTh cTaTucTHYecKylo 00paboTKy pe3ynbTa-
TOB aHanu3a u Mero] duiiepa i CpPaBHEHHS] METOIUK.

[IpuMeHATh METOJT KOCBEHHOT'O HOJUMETPUUECKOTO TUTPOBAHUS IJIs1 ONPEIEICHUS OKUCIUTENEH - Mac-
cel meau (II).

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

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUA

O030p METOI0B OKUCIUTEILHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUs. [IoCTpoeHNEe KPUBBIX TUTPOBAHUSL.
@daKTopbl, BAUSIOIINE HA XapaKTep KPUBBIX TUTPOBAHUS: KOHLEHTPAILHs - HOHOB BOJOPOA, KOMILIEKCOO0-
pa3oBaHue, HOHHasA cuiia. CriocoObl OIpeiesieHs] KOHEYHOM TOUKU TUTPOBaHUs; UHAUKATOpkl. [TorpemiHo-
CTH TUTPOBAHHUS.

BOITPOCHI, U3YUAEMBIE HA JIABOPATOPHBIX 3AHSTUAX

[TpuroroBiieHHE MEPBUYHBIX U BTOPUYHBIX CTAHIAPTOB.

= [lepmanranatomeTpus. [I[pUroToBieHue MepBUYHBIX U BTOPHYHBIX CTAHIAPTOB.

» Omnpenencuue xene3a(ll).

* buxpomarometpus. [IpuroroBieHne nepBUYHBIX U BTOPUYHBIX CTaHAApTOB. ONpeieneHue xKene-
3a(ll).

= [IepmaHraHatoMeTpudecKkoe U OMXPOMATOMETPHYECKOE OIPEICTICHHE JKele3a B CTalsX.

= MaremaTnueckas 00paboTka pe3yabTaToB aHanu3a. CpaBHEHHE MOTyUYE€HHBIX JAHHBIX MeTo10M Du-
epa.

= Honomerpus u noaumerpusi. CrucreMa Uo1-uoAu]] KaKk OKUCIUTENh UM BOcCTaHOBUTENb.  Momo-
MeTpudeckoe onpeneneHue meau(ll).

= Honomerpuueckoe OnpeneneHne Kuciopoa B BOJE.



= PemieHue THIIOBHIX 3a7a4

= BpIYKCIEHHE MOJISIPHBIX MACC 3KBUBAJICHTOB

= PacdyeT KOJIMYECTBa BEIISCTBA

= BpIYKCIIEHNS TIPU IPUTOTOBJIIEHUU CTAHIAPTHBIX PACTBOPOB, ONPEACICHUE KOHLICHTPpaUi
= Pacuetsl pe3ynbpTaToB aHanu3a. [Ipsmoe u 00paTHOE ¥ 3aMECTHTEIHLHOE THTPOBAHHE

= BpIUKCIIEHHE TOTEHINUAIOB OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX AP

= JlocTpoeHue KpUBBIX TUTPOBAHUS, BEHIOOp HHIUKATOPA

® BpIUKCIICEHHE HHIMKATOPHBIX IOTPELIHOCTEN

BOIMTPOCHI U3YYHAEMBIE CAMOCTOSATEJIBHO

= [lepmanranaromerpudeckoe onpenenenue mapranua(ll), okcanaros, nepokcuia Bogopoaa, HUTPU-
TOB.

= HWonomerpus u nonumerpust. Onpenenenue xenesa (111), rasoreHna-noHoB, NnepoKCUI0B, KUCIIOT.

* BpomartomMerpusi, IEpUMETPHS, BAHAJATOMETPHS, TATAHOMETPHSI, XDOMOMETPHSL. TIEPBUYHBIE U BTO-
puuHble cTanaapTel. UHaukaTopel. Onpedenenue HeopeaHudyeckux u Op2aHudeckux coeOuHeHul.

= Bomnpockl sl CaMOIPOBEPKH.

= KakuM TpeOOBaHUAM JIOJKHBI YIOBJIECTBOPATH PEAKIIMHA OKUCICHHSI-BOCCTAHOBIICHUS, YTOOBI HX
MO>KHO ObUIO MCHOJIb30BaTh JUIsl KOJMYECTBEHHOT0 aHanu3a? [IpuBennte npuMepsl peakiuii, HCIoIb3yeMbIX
B METO/Iax.

= Ot Kakux (aKTOPOB 3aBUCUT BEITMYMHA OTEHLIMANA JAHHOW OKUCIUTEIHHO-BOCCTAHOBUTEIBLHON CH-
CTEMBI?

* B Kakux ciy4asx KpuBas TUTPOBAHUS B METOJIaX OKHCIMTEIHHO-BOCCTAHOBUTEIIEHOTO TUTPOBAHUS
aCHMMETPHUYHA OTHOCHUTEBHO TOUYKH YKBUBAICHTHOCTH? B KakMX ciydasx KpuBasi THTPOBAaHUS CHMMET-
puuHa?

= Yem 00BSICHSIETCS TO, UTO MepBbie Karuti pactBopa KMnOs rpu THTPOBaHUH OKCAIAaTOB 00ECIIBEUH-
BAIOTCS MEJUICHHO, a MOCIEAYIONINEe — MTHOBEHHO?

= Jlouemy nmepmMaHraHaTOMeTpUUECKOE onpenencHue xenesa (11) B conssHOKuCION cpene Heo0X0mmMo
MPOBOJUTH B IpUCYTCTBUM cMecu Llummepmana-Peitnrapna?

= [IpuBeaure npuMepbl OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX HHIUKATOPOB U OOBSICHUTE MEXaHU3M HX
NEUCTBUSL.

= Kakue BemiecTBa UCIMOJIB3YIOTCS B KAUECTBE MEPBUYHBIX CTAHIAPTOB PA3IMYHBIX METOJ0B OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS?

= Kaxkue 10CTOMHCTBA TUXPOMAaTOMETPUUECKOTO MeTo 1a onpeaeneHus xenesa (I1) nepen nepmanrana-
TOPMETPUYECKUM?

= Kaxkue npuunHbl 00ycaaBIMBalOT HEYCTOMYUBOCTH pacTBopa THocyab(haTa? Kak mpuroToBUTh CTaH-
JTApTHBIA PacTBOP THOCY/Ib(hara?

= Kak onpeznensiercs pakTop SKBUBAJIEHTHOCTU U MOJISIpHAsI Macca SKBUBAJICHTA B PEAKIUSIX OKHUCIIE-
HUS-BOCCTAHOBJICHUS?

= [loyemy najsi HOIOMETPUYECKHUX OTPECICHUN OKHCTUTENEH TPUMEHIETCsl OO0JIBIION H30BITOK HOH-
CTOTO Kanus?

= [loyemy mepea TUTPOBAHUEM KHCIBIX PACTBOPOB THOCYIb(})AaTOM HEOOXOAUMO 3HAYUTEIBHOE UX pa3-
OaBiienue?

= OOBICHHUTE, I YET0 HEOOXOAUMO PACCUUTHIBATH (POpMaIbHbIE OKHCIUTEIHHO-BOCCTAHOBUTEIHHbBIE
MOTEHIIUAIIBL,

= [lepeuncanre BO3MOXKHBIE HCTOYHUKH OIIMOOK MTPU OKHCIUTEIHHO-BOCCTAHOBUTEIILHOM TUTPOBA-
HUM.

SAIIUTA UTHAUBUAYAJIBHOT O 3AJJAHUSA U CIAYA KOJIVIOKBUYMA,
OITPOC B BUJIE TECTA.
BOIIPOCBI K KO/UIOKBHYMY "OKHC/TUTE/IBHO-BOCCTAHOBHUTE/IBHOE TUTPOBA-
HH 144
= TeopeTnyeckrue OCHOBBI METOJIOB OKHCIEHHUI-BOCCTAaHOBIIEHUA. CXOJCTBO U PAa3IMUUE B COBPEMEH-
HBIX IIPEJCTABICHUAX O CBOMCTBAX U MOBEACHUHU OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX U KUCIIOTHO-
OCHOBHBIX pPeaKLUi. Peakiuu 3JIeKTpOHHOTO NIEPEHOCA.



* TloHATHE O CTAHAAPTHOM U (hOopMaIbLHOM (peanbHoM) noTeHmuane. Pacuer cranpapraoro (E%) u
dopmansaoro (E) noTeHImanos noaypeakiuii ¢ y4eToM KOHKYPHPYIOLIETO IPOIecca.

®  OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE IOTEHIMAIIBI U HAIIPABJICHUE PEAKLUN OKUCIIEHUS -
BOCCTaHOBJICHUSI.

» VYpaBuenue Hepucra. Bnusaue pa3nuunsix GpakropoB Ha BennuuHy E. Koncranra paBHoBecus OKHC-
JIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM.

= OOmuMe NPUHLIMIBI OKKCIUTEIbHO-BOCCTAHOBUTENILHOTO TUTPOBaHUs. TpeboBaHuMsl, IPEAbsBIsIEMbIE
K peaKiusiM.

= [locTpoeHue KpUBBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUS. DaKTOPHI, BIUSAIOIINE HA
¢bopmy KpuBbIX. CHMMETPUYHBIE W HECUMMETPHUYHBIE KPUBbIE TUTPOBaHUS. OCOOEHHOCTH KPUBBIX TUTPO-
BaHHUS C KUCJIOPOJICOIEpKAIUM TUTpaHTOM. CKadyOK TUTPOBAaHMSI KaK (DYHKIUS Pa3HOCTU MOTEHIUAIOB
TUTPYEMOU U TUTPYIOIIEH CUCTEM.

= Cnoco6s! pukcupoBanusa KTT. be3piHankaTtopHble METOAbI TUTPOBAHUS, UCIIOJIb30BaHNE CIIEIU(H-
YeCKUX, He0OpaTUMBIX U 00paTUMBIX HHIUKATOPOB. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE UHIUKATOPHI
MPUHIIMI UX JIeHCTBUS (MOKa3aTh HA pUMepe AUPEHUTIaMUHA).

= MexaHU3M U KHHETHKA OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB (KaTaTUTUYECKUE, UHTYLIN-
POBaHHbBIE U CONPSKEHHBIE PEAKIIIH).

* OmuOKH ¥ OrpaHUYECHUSI METOJI0B OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTpOBaHUs. HAMKaTOpHBIE
OImMOKH M UX pacuer.

® Teopus n nmpakTUKa IUXPOMATOMETPUYECKOTO aHann3a. CTaHIapTHBIE pacTBOPHI. PacuyeT kpuBoit
TUTPOBAHMUS: a) B IPUCYTCTBUU U 0) B oTcyrcTBUE (hochopHOit kucnoTsl. Muankarops! metona. ctounuku
omn6ok. [Ipumeps! onpeneneHui.

* Teopus 1 IpaKkTHKa EpMaHTAHATOMETPUUECKOTO TUTpoBaHus. CTaHIapTHBIE pacTBOPHL. Pacuer
KpuBO# TUTpOoBaHMs. Bo3MOKHOCTH, OrpaHUYeHUs U TIOrpeHocTy MeToa. [Ipumeps! onpeneneHuil.

= OOmast XapakTepUCTHKA HOJI0- U HOJTUMETPUUECKOT0 METOJIOB aHanu3a. MogoMerpusl, ee IpUHIUIIBL
CrannapTtHbie pacTBOphl. cTounuku ommbok. [Ipumepsr onpeneneHui.

* (O030p OCHOBHBIX METO/IOB OKUCIIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUsA. bpomaromerpus, 1ie-
PUMETpPHsI, BAHAIOMETPHSI, TATAHOMETpPHUs (OCHOBHBIE PEAKLIMH, YCIOBUS IPOBEACHUS ONPENCICHUN, NH M-
KaTOpbl METOJIOB, IPUMEPHI ONIPEICIICHUI).

* OmuOKH KOJIMYECTBEHHOTO aHamu3a. METO bl OIEHKH CUCTEMAaTHIECKUX M CIIydalHbIX omuooK. Hc-
KIIIOYCHHE ITPOMAXOB.

= JIpaBUIBHOCTH U BOCIIPOU3BOIMMOCTb. BbIpaskeHHe BOCIIPOU3BOIMMOCTH. MeToabl KOHTPOJIA ITpa-
BHJIBHOCTH, IIyTH YBEJIMYEHUS BOCIPOU3BOJUMOCTH.

* CraTtucTuyeckoe pacrnpezaenenue norpemsocreil. [Ipenen oOHapyxeHus.

= (CpaBHeHuUeE ABYX BbIOOpOK. OOHApYKEHUE CUCTEMATUYECKUX MTOTPEIIHOCTEH.

IIPUMEYAHUE: B KOJJIOKBHYM BXOJIUT 3aIlIUTA 8cex TAOOPATOPHBIX padOT 10 JaHHOMY pa3ieiny U
pellIeHre pacyeTHBIX 3a/1a4.

53 METOJA OCAAMTEJIIBHOI'O TUTPOBAHUA

Llens:

Ha ocHoBe 3HaHu# T€OpUU TEOPETUUECKUX OCHOB PABHOBECHUH B CUCTEME OCAJ0K HACHILIECHHBIM pacTBOP
U CYIIHOCTU METOJI0OB apr€HTOMETPUHU, THOLIMAHATOMETPUN U MEPKYPOMETPUHU YMETh BBINIOJHATH OCA/IU-
TEJIbHOE TUTPOBAHUE U 0OOCHOBBIBATH YCIOBUS €T0 MPOBEACHUS; YMETh IPOBOJIUTH PACUETHI 10 Pe3ysbTa-
TaM TUTPOBAHUS, PACCUUTHIBATH U CTPOUTH KPUBBIE OCATUTEIBHOTO TUTPOBAHMUSL.
YmMmerh:

1.IIpurotoBUTH pacTBOp cepedpa HUTpaTa MyTeM pa30aBIeHUS KOHIICHTPUPOBAHHOTO PacTBOpA.
2. IlpuroToBuUTH CTaHIAPTHBIN pacTBOphl HaTpus xiaopuaa (waun KCl) mo HaBecke ¢ TOYHO U3BECTHOMN Mac-
COM M paccuuTaTh UX MOJISIPHYIO KOHIIEHTPALMIO U TUTP MPUTOTOBIEHHOTO PacTBOpa.
3. CraHgapTu30BaTh pacTBOp cepedpa HUTpaTa 1Mo pacTBOPY HATPHS XJIOpUAa MeTo1oM Mopa.
4. CTanmapTU30BaTh pacTBOP AMMOHUS THOIIMAHATA MO pacTBOPY cepedpa HUTpaTa.
5. OmpenensTh MacCcy XJOPHIOB B pacTBOpe Mo MeToay Doisbrapaa (00paTHOE TUTPOBAHUE).

Bomnpocel, n3yuyaemble Ha JeKIUA



[Toctpoenue kpuBbIX TUTpoBaHUA. CriocoObl 0OHAPYKEHHSI KOHEYHO TOUKU TUTPOBAHUS; HHIUKATOPHI.
ITorpemHocTy TUTPOBAHMUSL.

e Bomnpocsl, u3ydaemble Ha JJaDOpaTOPHBIX 3aHATUSAX (6uaca).

e Aprenromerpus. [Ipurotosienue nepBUYHbIX U BTOPUYHBIX cTaHAApTOB. OIpeneneHue XJI0pui-
HOHOB MeToaamMu Mopa u Qosbrapa.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO

N3yunTh BCE TEOPETUUECKUE BOIIPOCH], U3JI0KEHHBIE HA JICKIIUH.
Pemrenne THnoBbIX 3a1a4
Beruncnenue MOJISIpHBIX MacC SKBUBAJICHTOB
Pacuer konmyecTBa BemecTsa
Beluncnenus mpu NpUroToBJICHUH CTAaHJAPTHBIX PACTBOPOB, ONPEACIICHUE KOHIICHTPALMNA
Pacuers! pe3ynbraroB ananusa. [Ipsmoe n oOpaTHOE M 3aMECTUTENBHOE TUTPOBAHUE
[TocTpoeHnue KpUBBIX TUTPOBAHUS, BBIOOp MHAMKATOPA
Brruncnenne nHAMKAaTOPHBIX MOIPEIIHOCTEN

BOIIPOCHI JJis1 CAMOITPOBEPKH

XapaKkTepruCTHUKa METOJIOB OCAXKICHUS U IPUMEHSEMBIX JIJIST 3TOT0 XUMHUYECKUX PEAKITHH.

e Kak Brusier konnentpanus uagukatopa KoCrOs Ha TouHOCTB aHanm3a mo metoay Mopa?

e Kpusble TUTpOBaHUS IO MeTOLY Mopa. 3aBUCUMOCTh BEJIMYHMHBI CKAYKa HA KPUBOW TUTPOBAHUS OT
KOHIICHTPAIIUH, TEMIIEPATYPhl H PACTBOPUMOCTH OCaXTaeMOTO BEIIECTBA.

e VYKa3arh yCJIOBUS UIsl ONpPEAeSICHUs XJIOpua0B 1o mertony Dossrapaa?

e Tlouemy npu npubasiennn noroB SCN - x pactBopy, conepkamemy Ag u F
yaJjia pearupyroT ¢ HOHaMu cepedpa U JIUIIb 3aTeM C MOHAMH Kene3a?

e Kakoif ”HAUKATOP CIeMyeT MCIOIb30BaTh MPH OTIPEICIICHUHN XJIOPHIOB METOJIOM apreHTOMETPHH B
npucyTcTBUM HoHOB PO4> ~?

e [louemy npu ompeaesieHny raloTeHUA0B Mo MeToxy Mopa JOJIKHBI OTCYTCTBOBATh TAKHE KATHOHBI
kak Ba?*, Pb?*, Bi** u mp., B To BpeMs Kak NpH ompeeeHuu 1o MeToay dombrapia Ol He MEMaroT?

e MOJXHO JM TUTPOBATH 1O MeTO 1y Mopa OpoMuUI - U HOTUI-HOHBI?

o Kaxkoii Bua Oyner UMeTh KpuBas TUTPOBAHUS CMECH MOAMJA U XJIOpH/IA Kalusl HUTpaToM cepedpa ¢
cepeOpsSHBIM UHAUKATOPHBIM 3JIEKTPOJIOM?

e Or kakux ()akTOPOB 3aBUCUT BEJIMYMHA CKauKa MMOTEHIIMala Ha TOTEHIIMOMETPUYECKOM KpUBOi1?

e C KaKo# IeNbI0 IpHu noTeHnuoMerpuueckoM onpeaenennu ClI” u I° B pactBop BBomutcst Ba(NOs)2
u Ba(CHsCOO).?

5.4. KOMINVIEKCOMETPUYECKOE TUTPOBAHHUE

Hean:

Ha ocHoBe 3HaHU# TEOPETUYECKUX OCHOB PAaBHOBECH B pACTBOpPaX KOMIUIEKCHBIX COSAMHEHUM, CYIII-
HOCTH ME€TO0/1a KOMIUIEKCOHOMETPUU U HABBIKOB PA0OTHI 110 TUTPUMETPUUYECKUM METOaM aHaIn3a yMETh
BBITIOJIHATH METOJ KOMILIEKCOHOMETPHUUECKOTO TUTPOBAHUS 1 000OCHOBBIBATH YCIIOBUS €0 MPOBEICHUSI.
YMeTh NpOBOAUTH PACUYETHI IO Pe3yIbTaTaM TUTPOBAHUS.

Ymern:
1. IlpuroroButh cTanmaptHeiii pactBop D/ TA.
3. OmpenensaTh Maccy cajblis U MarHus B BOJI€ IPSIMbIM TUTPOBAHHEM.
4. Onpenensats Maccy kanblusi(Il) B mpucyTcTBHM MarHus B pacTBOPE MPSMBIM KOMITJIEKCOMETPUYECKUM
TUTPOBAHUEM.
5. [IpoBOAUTH CTATUCTUUYECKYIO 00OpaOOTKY pe3yabTaTOB aHATHU3a.

e3*, wonbt SCN ~ cHa-

BOIIPOCHI, U3YYAEMBIE HA JIEKIIUA
HeOpFaHI/I‘{CCKI/IC N OPraHn4CCKUC TUTPAHTHI B KOMIIJICKCOMCTPUH. Hcnons3oBanue AMHHOIIOJINKap-
OOHOBBIX KHCJIOT B KOMIIJICKCOHOMCETPHUH. HOCTpOCHI/Ie KPHUBBIX TUTPOBAHUA. MeTaJ'IJ'IOXpOMHHC WHIUKATO-
pbI U Tpe6OBaHI/I$I, MNpEaABABISACMBIC K HUM. Baxueiimue YHUBCPCAJIIbHBIC U CHCLII/I(I)I/I‘-IGCKI/IG MCTAJUIOXPOM-
HBIC UHAUKATOPHI. CnocoObl KOMITIJICKCOHOMCTPUUYCCKOTO TUTPOBAHUA: IIPAMOC, 06paTHOC, kocBeHHOe. Ce-
JICKTUBHOCTb TUTPOBAHUA U CIIOCOOBI €€ MOBBIIICHUS. HOTpeHIHOCTH TUTPOBAHUA.



BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUAXOnpenenenue Kaablys U Mar-
HUS IPU COBMECTHOM IPUCYTCTBUU. OTpeeieHre MOCTOSHHON )KECTKOCTH BOJIBI.
e Pemrenne THUIOBBIX 3a7a4
BrrunciieHne MOJISIpHBIX Macc SKBUBAJIEHTOB
PacueT konnuecTBa BelleCTBA
Brprunciienus nmpu npuroTOBJIEHUH CTAHAAPTHBIX PACTBOPOB, ONIPEACICHUE KOHIIEHTPALUIA
Pacuets! pesynbpTaToB ananuza. [Ipsmoe u 0OpaTHOE W 3aMECTUTENILHOE TUTPOBAHHWE
Pacuer ycnoBHBIX KOHCTAaHT 00Opa30BaHUs KOMIUIEKCOHATOB
[TocTpoenne KpUBBIX TUTPOBAHUS, BEIOOP HHAMKATOPA
Beluncnenne nHAMKAaTOPHBIX MOIPEIIHOCTEN

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO

N3yunTth Bce TEOPETUUECKHE BOIIPOCHI, N3JI0KEHHBIE Ha JIEKIIHH.

e Omnpezenenue, xxee3a, ATIOMUHNSA, ME/IU, IIMHKA B PaCTBOPAX YUCTHIX COJIEH U IIPU COBMECTHOM
MIPUCYTCTBUH.

e Bomnpocsl 115 caMONpOBEPKH.

e Kaxkue nonusupoBanusie Gopmbl 3774 MOTYT CyIIECTBOBATH B pacTBOPax?

o Kakas nonmsupoannas gpopma /JTA BizaumozeiicTByer ¢ noHamu Ca?* u Mg?" npu onpenenenuu
YKECTKOCTH BOJIbI?

e Kakue uHAMKATOPHI MPUMEHSIOT B KOMIJIEKCOHOMETPUYECKOM TUTPOBAHUU?

e Kak noaduparoT WHIUKATOPHI ISl KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHUS?

e [louemy 3HaYUTENbHbIE KOJUYECTBA XKeJle3a MOTYT MEIIaTh ONpPeAIeTIeHUI0 00IIel )KeCTKOCTH BOIbI?
Kakum 00pa3oM MOKHO YCTPaHUTh 3TO sIBJIEHUE?

e Kakoe 3HaueHHE UMEET KUCIOTHOCTh IIPU KOMIUIEKCOHOMETPUUYECKUX OIPEIECIICHUSX ?

e /Iy 4ero pacCUUTHIBAETCS YCIOBHAsI KOHCTAHTa YCTOMYMBOCTH U KaK OHa onpezensercs?

e Kakue TpeOOBaHUS NPEABABISAIOTCA K PEAKIIUAM B METO/1€ KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS?

e OxapakTepu3yiTe IpueMbl TATPOBAHUS KOMILIEKCOHOMETprUdeckoro metoa. Ilpuseaure npumepsl.

3ammTa MHAMBHAYAJIBHOIO 32/IaHUS U €1a42 KOJUIOKBHYMA.

BOITPOCHI K KOJVIOKBUYMY "OCAJJUTEJIBHOE U KOMIIVIEKCOHOMETPHUYE-
CKOE TUTPOBAHMUE"

CyIIHOCTh METOI0B OCAAUTENLHOTO TUTPOBAHUS. VICTOUHMKH TOTPELIHOCTEM.

e [locTpoeHue KpUBBIX OCaUTENBLHOTO TUTPOBaHUSA. DaKTOPBI, BIUAIOLINE HA BEIMYNHY CKauKa TUT-
pOBaHus.

e Aprenromerpusi. Meton Mopa onpeziesieHus rajJloreHUJI0B, €ro BO3MOKHOCTH U orpanndenus. Cro-
coObI pukcupoBanus TO.

e Tuonumanaromerpus. OnpeaeneHus raJoreHuJ0B.
Meroa ®asHca. AnCOOLMOHHBIE MHUKATOPBI.
WHankaTopbl 0CaJUTEIbHOIO TUTPOBAHMS. THIIBI HHAUKATOPOB.
Omnpenenenue cyinb})aToB METOJIOM OCATUTEIBHOTO TUTPOBAHUS ¢ MHIMKATOPOM HUTXPOMA30.
CyIIHOCTH METOI0B KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
Kowmmnekcons! Il u I (QATY u D/ITA), ux xapakTepuCTHKU U CBOKCTBA.
[TpuHIMIBI HOCTPOCHUS KPUBBIX KOMINIEKCOHOMETPUUYECKOTO TUTPOBAHUS.

e CnocoObl KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS, MPsIMOE, 0OpaTHOE TUTPOBAHUE, KOCBEHHOE, 3a-
MEULICHUS.

e (CeleKTUBHOCTb KOMIUIEKCOHOMETPUH, BO3MOYKHOCTH €€ MOBBIILICHUS.

e MeTamuioXpOMHbIE HHANKATOPBI, MPUHIIMI UX AeHcTBUA. TpeGoBaHus, NpebsBiseMble K Me-
TaJZIOXPOMHBIM HHAUKATOPaM.

e Oco0eHHOCTH KOMIUIEKCOHOOOpa30oBaHus HOHOB MeTaiioB ¢ D/ITA 1 MeTalIOXpOMHBIMU UH/IUKA-
TOPaMHU.

o KoMruiekcoHOMeTpruieckoe omnpeaeaeHrne Kanblus 1 Maraus. OrnpeeneHue oouiei xecTKOCTH BOo-
TTBL.



IIPUMEYAHHE: B KOJIJIOKBUYM BXOJIUT 3aIIUTA 8CeX JIAOOPATOPHBIX padOT MO TAHHOMY pa3feiy
pelieHue pacuyeTHbIX 3a1a4.

MOAVYJb 6. QJJEKTPOXUMHNYECKHE METO/bI AHAJIM3A"

Iean: Ha ocHOBE 3HaHMI TEOPUH, IPAKTUKU U BO3MOKHOCTEH IIEKTPOTUTPUMETPUYECKUX METOI0B
aHaJM3a OBJIAJIETh TEXHUKOH paboThl Ha pH- MeTpe, KyJIOHOMETPHUYECKOW U aMIIEPOMETPHUYECKON yCTaHOB-
Kax, YMETh IPUMEHSTH NOJIY4YCHHBIC JAHHBIEC ISl UACHTU(DUKAIIME HEOPTaHUIECKUX U OPraHUYECKUX CO-
€AVHEHUI; BBIIIOJIHATH KOJIMYECTBEHHOE OIIPEIEICHUE BEUIECTB AIEKTPOXUMHUECKUMHU METOIaAMH.

Bomnpockl, u3yuaembie Ha JIEKIMH

OO01mmas XxapakTepHUCTUKA AIMEKTPOXUMHUYECKUX MeTO0B. Kimaccudukarus. DIeKTpOXUMUYECKUE STUCH-
KU. UHIMKAaTOPHBIN JIEKTPOJ U AJIEKTPOJI CpaBHEHUS. PaBHOBECHbBIE M HEPABHOBECHBIE AJIEKTPOXUMUUECKHE
CUCTEMBI. SIBJI€HUS, BOSHUKAIOIIME IIPU MPOTEKAHUU TOKA (OMUYECKOE MaJICHUE HANIPSHKEHUS, KOHIIEHTpa-
LMOHHAs U KUHEeTHYecKas nojspusanusi). [lonspusanrionHple KpUBbIE U UX UCIOJIB30BAHUE B PA3IMYHBIX JIEK-
TPOXMMHUUECKUX METOJIax.

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJBHO

N3yunTth Bce TEOpETUUECKHE BOIIPOCHI, U3JI0KEHHBIE Ha JIEKIUH.

6.1 TIOTEHHUOMETPUA
Bormpocsl, n3ydyaemble Ha J€KINUN

[Ipsimas norenumomerpus. Msmepenue noreniuana. Odpatrumblie 1 HEOOpaTUMBbIE OKUCIUTEIHHO -
BOCCTaHOBUTEJIbHBIE CUCTeMbI. IHTnKaTopHble 31ekTpoabl. Monomerpus. Knaccuduxanus noHCeneKTrB-
HBIX 3JIEKTPOJIOB: AJIEKTPO/IbI C TOMOT€HHBIMH U T€TEPOTEHHBIMU KPUCTAINTNYECKUMHU MEMOpaHaMu, CTEK-
JISHHBIE AJIEKTPO/IbI, SIEKTPOIbI C MOABMKHBIMU HOCUTENSIMHU, (PEPMEHTHBIE U Ta30UyBCTBUTEIbHBIE JIEK-
TPOJIbl. DNeKTpogHas GYHKIHKA, KOAD(UIUEHT CENeKTUBHOCTH, BPEMS OTKITUKA.

[ToTenmmomeTpuyeckoe TUTpoBaHue. MI3MeHeHNe AIeKTpOAHOTO NMOTEHIIMAala B MPOLIecce TUTPOBAHMUS.
CriocoObl 0OHapYXeHHUSI KOHEUHOM TOUKH TUTPOBAHUS; MHAUKATOPHL. Mcronp30BaHue peakiinii KUCJIOTHO-
OCHOBHBIX, OCaXJACHUS, KOMIUIEKCOOOpa30BaHUs, OKUCICHHSI-BOCCTAHOBIICHHUSL.

Bonpocel, n3yyaembie Ha JJa0OPATOPHBIX 3aHATHAX

Onpenenenue pH TutpoBaHue COMIHON U YKCYCHOM KUCIOT. OnpeiesieHue HOIUI0B U XJIOPHUA0B MpH
COBMECTHOM IPUCYTCTBUHU. VICIIOIB30BaAHNE OKUCINTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHNUS JUIS OTIpEE-
JIEHUsI HOHOB METAJNIOB PA3HbIX CTEIIEHEW OKHUCIICHHUS.

Perrenye THIOBEIX 3ama4

Pacuer noTeHnmana 31ekTpoa 1o 3alaHHbIM apaMeTpam

Pacuer 3/1C raapbBaHMYECKOTO dJIEMEHTA

Pacuer paBHOBECHOH KOHLIEHTpaLUU

[TocTpoenne KpUBBIX MOTEHIIMOMETPUUYECKOTO TUTPOBAHUS

Pacuet MaccoBoii 10U BellecTBa

Omnpenenenue pH pactBopos, K.HA, KSs, BwmL.

BOITPOCBHI U3YYHAEMBIE CAMOCTOSATEJIBHO
N3yunTth Bce TEOPETUUECKHE BOIIPOCHI, U3NIOKEHHBIE MO JAHHON TeMe.
BOIIPOCHI JJIsA CAMOITPOBEPKMHM Kakoii npyHIIKII JIEKUT B OCHOBE TOTEHIIMOMETPUUECKOTO

MeToza aHainuza?

= Kakue BuAbl IOTEHIIMOMETPUH HCIIOJIB3YIOTCS B aHAIM3E U Ha YeM OHU OCHOBAHbI?

= Ha3zoBuTe NPUMEHSIEMbIC B TIOTEHIIMOMETPHUYECKOM TUTPOBAHUU PEAKIIUU U OTIPEICIsieMbIe Belle-
ctBa. [IpeuMyiiectBa 1 OrpaHMYEHUS] METO/IA.

= Kakum TpeGoBaHMIM JIOJKHBI YIOBIETBOPATH HHIMKATOPHBIE AIEKTPOABI M SJIEKTPOIbl CPaBHEHUSA?
OxapakrepusoBats 351ekTpoas! | u Il pona.

» HamnummTe ypaBHEHUS paBHOBECHIA, OTIPEIEIIAIONINX MMOBEICHUE CTEKIITHHOTO U XJIOPCEPEOPSHOTO
AIIEKTPOJIOB MPH MOTEHIIMOMETPUUYECKOM OTpeieieHuu pH?

» [Toyemy OOBIYHBIN MUJUTUBOJIBTMETP HEB3SI UCIIONB30BATh AJIsl M3MEPEHHS /IC PU TOTEHIIMOMET-
PUYECKUX ONPEICTCHUAX?

= [louemy pH-MeTpbl HeoOXxoauMMO KanubpoBaTh? Kak ocymecTBusieTcst HacTpoii-ka pH-merpa?

= Kak omnpezensercs TOUYKa SKBUBAJIEHTHOCTH MPH MOTEHIMOMETPUUYECKOM TUTPOBAHUU?

* Yo Takoe Kod((HUIUEHT CENEKTUBHOCTH?



= VKaxuTe yCiaoBus 4JIst COBMCCTHOI'O ONIPCACIICHUA IBYX U 0oJiee HOHOB B MCTOAC MOTCHIUOMCTPHU-

YCCKOI'0 TUTPOBAHMUAL.

* OOBACHUTE BOZMOKHOCTh TUTPOBAHHSI TAJIOTEHHUIOB ITPH COBMECTHOM IPUCYTCTBUU.
= Kakoi Bux OyzeT UMeTh KpUBasi TATPOBAHUS CMECH MOAMA U XJIOpHJIa Kallusl HUTPAaTOM cepedpa ¢

cepeOpsIHBIM MHIUKATOPHBIM 3JIEKTPOIoM?

* Or kakux (aKTOPOB 3aBUCHUT BEJIMYMHA CKaYKa MOTEHI[MAIA HA TIOTEHIIHOMETPUICCKON KPUBOL?
= C KaKo#H IeIbI0 MpH noTeHImoMeTpudeckom onpeaencann ClI” u I” B pactBop BBOauTcs Ba(NO3)2

u Ba(CH3COO0),?

6.2 KYJOHOMETPUA
Bonpocsl, n3yuaembie Ha Jiekuun Teopernyeckue ocHOBBL. 3akoH Papajest. CrocoObl onpeeneHus

KOJIMYECTBA AIEKTpUiecTBa. [IpsAmas KyJJoHOMETpHs U KyJOHOMETpHYECKOe TUTpoBaHue. Kymonomerpus
IIpY IOCTOSIHHOM TOKE Y ITOCTOSIHHOM ITOTEHIMase. BHENIHAS M BHYTPEHHsIS TeHEepalns KyJOHOMETpUYe-
CKOTO THUTpaHTa. TUTpOBaHUE 3JIEKTPOAKTUBHBIX U AJIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OnpeesieHne Ko-
HEYHOM TOYKH TUTpOoBaHus. [IpenmymiecTBa nu orpaHnYeHus METOa KyJOHOMETPHUYECKOTO TUTPOBAHUS 110
CPABHEHUIO C IPYTUMU TUTPUMETPUYECKUMU METOJIaMH.

BOITPOCHI, U3YYHAEMBIE HA JIABOPATOPHBIX 3AHATUSAX

Ornpenenenre MabIX KOJWYECTB KUCIOTHI U MIEIOYH,aCKOPOUHOBON KUCIOTHI U JIp.

Pemenne tunoBeix 3aiau 3akon @apanes. Pacuer mapamMeTpoB U1 KyJIOHOMETPUYECKUX U3MEPEHUH.
OrnpeneneHre KOHIEHTPALMH PacTBOPOBIO

OnpeneneHre Macchl ONPENEIIEMOT0 BEIIECTBA U MAaCCOBOM JIOJIM BELIECTBA.

BOITPOCHI U3YUYAEMBIE CAMOCTOSTEJIBHO

N3yunTh Bce TEOpETUUECKUE BOIIPOCHI, U3JI0KEHHBIE IO JTAHHOU TEME.

BOITPOCHI AJI1sI CAMOITPOBEPKH

C Kakoil 1epIo B STYEHKE pa3aeisiioT KaTOIHOE U aHOTHOE TPOCTPAHCTBO?

Yro takoe IIIIK u III'K meTtoan1?

JlaTb cpaBHUTENBHYIO OLIEHKY MEIHOTO U CepeOpsSHOTO KyJIOHOMETPOB.

JI1sl KaKuX TUTIOB PEaKIM MOXKET OBITh UCIIOJIB30BAaHO KyJIOHOMEeTprueckoe TurpoBanue? [IpuBenure

MIPUMEPHI.

6.3 AMIIEPOMETPUYECKOE TUTPOBAHUE
Bonpocsl, n3yuyaembie Ha Jiekuuu CyiHocTh MeToAa. MuankaTopHbie 351eKTpoabl. Beibop noteHIm-

ajla MTHIUKaTOPHOI'O 3JICKTpOJa. AMHGpOMeTpI/ILIeCKOG TUTPOBAHUC C OMIHUM U ABYM: IMOJIAPU30BAHHBIMUA
QJICKTPOJaMU. BI/II[I)I KPUBBIX TUTPOBAHUS.

Bonpocskl, n3yyaeMmbie Ha JJa0OPATOPHBIX 3aHATHAX

=  AMIIEPOMETPUYECKOE TUTPOBAHUE C OJHUM IEKTPOIOM.

* PemeHue TUIOBBIX 3a7a4

* Bri6op noreHIuana s aMrnepoMeTpUIecKuX OnpeaesieHui

= Pacuer pe3ynbTaToB aHaIK3a ISl aMIIEPOMETPUIECKUX OIPEACTICHHIMA

BOIIPOCHI U3YYAEMBIE CAMOCTOSATEJIBHO
BOITPOCHI AJ1s1 CAMOIIPOBEPKH
= Ha yem ocHOBaH MeTO/ aMIEpOMETPUUYECKOTo TUTpoBaHusa? M300pa3ute BO3MOKHbBIE (POPMBI KPH-

BbIX aMIICPOMETPUUCCKOTO TUTPOBAHUS.

= Buem npenmMymeCcTBa U HEAOCTATKH aMIICPOMETPUICCKOTO TUTPOBAHUS IO CPABHCHUTIO C KJIACCHUYC-

CKHM TI/ITpOBaHI/IeM?

= Kakue 31eKTpo/ipl IPUMEHSIOTCS B METOE aMIIEPOMETPUUECKOTO TUTPOBAHUS?
* 3amMra MHAVMBUAYAJIBHOTO 33JaHUs U cAada KOJUIOKBUYMA.
BOIIPOCHI K KOJUIOKBUYMY "QJIEKTPOTUTPUMETPUYECKHUE METO/bI AHAJIU-

3A O6H_[I/Ie MPUHIUIIBI HOTCHIIUOMETPUUCCKOI'O aHaJIn3a.

- 3J'IeKTpO,Z[LI, MNPUMCHACMBIC B IOTCHIHUOMETPUUCCKOM aHAJIN3C.
=  CTeKISHHBIN QJICKTPOA, TCOPCTUYCCKHUEC OCHOBEI, YCIIOBUA pa6OTLI.
= JloHCeIeKTUBHEIC 9JICKTPOAbI, OCHOBBI TCOPUHU U IIPAKTUKU



= [loTeHOMeTpHUYEcKOE olpeeieHre BeauduHbl pH. DnekTpoabl.

* Cnoco6sl o6Hapyxenuss KTT moTeHnuoMeTpu4eckuM TUTPOBAHUEM.

= [loTeHIIMOMETPUYECKOE KUCIOTHO-OCHOBHOE TUTPOBAHHUE.

= JloTeHIIMOMETPUYECKOE TUTPOBAHME TaJIOrC€HUIOB. MIHIMKATOPHBIN JJIEKTPOA.

= [loTeHIIMOMETPUYECKOE OKUCIUTEILHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE. DIEKTpoaAbl MeToaa. [Ipu-
MeEpBbI ONPEICIICHUN.

= (OOmas XapakTepUCTUKa aMIIEPOMETPUUYECKOTO TUTPOBAHUS. DIEKTPO bl MeTo1a. Buapl amnepomer-
pudeckux KpuBbIX. [IpuMepsl onpeneneHuil.

Kynonomerpuueckoe tutpoBanue. Cxema ycraHoBKU. OCHOBHBIE 3aKOHBI. [IprMeps! onpeneneHuil.

IIPUMEYAHUE: B KOJIJIOKBUYM BXOJMT 3aIUTa gcex TAa0OPATOPHBIX padOT 10 JaHHOMY pa3zeiny U

pellIeHrEe pacyeTHBIX 3a/1a4.

MOAYJIb 7 CHEKTPOCKOIIMYECKHUE (OIITUYECKHUE) METObl AHAJIN3A

BOITPOCHI, U3YHAEMBIE HA JIEKIIUU CrexTp 3JIeKTPOMArHUTHOTO U3Ty4eHHs. DHEp-
rusi GOTOHOB, YaCTOTA, BOJTHOBOE UMCJIO, AJIMHA BOJIHBI; CBA3b MEKLy HUMU; TEPMUHBI, CHMBOJIbI, €IUHUIIbI
n3Mmepenus. CocTapisione BHYTPEHHEN SHEPT UM YaCTHUI] U COOTBETCTBYIOIIME UM JAMAIa30HbI 3IEKTPO-
MarHUTHOTO U3ay4eHHus. OCHOBHBIE TUIIbI B3aUMOEHCTBHSI BEIIECTBA C U3TyY€HUEM: SMUCCHS (TEIU10Bas,
JIOMUHECLEHIHS ), IoTJIonIeHue, paccesHue. Knaccudukanus cieKTpoCKONMMYECKUX METOIOB 0 MPUPOJIE
YacTHll, B3aUMOJIEHCTBYIOIINX C U3Ty4eHHEM (aTOMHbIE, MOJIEKYJISIPHBIE); XapaKTepy npoiecca (adbcopOru-
OHHBIE, SMUCCUOHHBIE); TUANa30Hy 3JI€KTPOMATHUTHOTO U3ITy4YEeHHUS.

Criektpsl aToMOB. OCHOBHBIE M BO30YKJI€HHBIE COCTOSIHUS aTOMOB, XapaKTEPUCTUKU COCTOSTHUM.
DHepreTuyeckue nepexobl, npaBuia oToopa. BeposTHOCTH 37€KTPOHHBIX IEPEXOJI0B U BpeMeHa KU3HU
BO30YXKJCHHBIX COCTOSIHUN. XapaKTePUCTUKHU CIEKTPATbHBIX IUHUMN: TOJIOXKEHUE B CIIEKTPE, MHTEH CUB-
HOCTb, OJTyluupuHa. [IpUurHbl yIIupeHus CieKTpalbHbIX JTMHUI.

CrieKTphl MOJIEKYHT; UX 0COOEHHOCTH. CXEMBI 3JIE€KTPOHHBIX YPOBHEW MOJIEKYIIbl. DJIEKTPOHHbIE, KOJIe-
OaTesIbHbIE U BpalllaTeIbHbIE CIEKTPHI MOJIEKY/1. 3aBUCUMOCTb BUJA CIIEKTPa OT arperaTHOro COCTOSIHUSA
BEIIECTBA.

OcHOBHBIE 3aKOHBI HCITYCKaHMsI U MOTJIOIIEHUS 3JIEKTPOMATHUTHOTO M3TydeHUs. CBA3b aHATUTUYECKO-
IO CUTHaJIa C KOHIIEHTpaLuel onpeaenseMoro KomnoHeHTa. OCHOBHBIE CIIOCOOBI OIIPEAeICHHs KOHIIEHTpa-
L[UU B CIIEKTPOCKOIMYECKUX METOJaX.

Amnmapatypa. Cioco0sl MOHOXpOMATH3AIMH JTyducToi sHeprun. Kimaccudukanus crieKTpaibHBIX MPH-
00pPOB, UX XapaKTEPUCTUKH: TUCIIEPCHs], pa3peLlIarolias CIOCOOHOCTh, cBeTocua. [IpueMHUKY U3ITyueHUs:
borosmyabcust, HOTOAIEMEHTHI, (HOTOYMHOKUTEIH, OJYIPOBOJAHUKOBBIE IPUEMHUKH. IHCTpyMEHTaIbHbIE
nomexu. [IIyMbl 1 OTHOIIEHUE CUTHATT — LIYM.

7.1 METOJbI MOJIEKYJISAAPHOM ONITUYECKOM CHEKTPOCKOITUM 1lens: Ha ocHoBe
3HAHUN TEOPUU, MPAKTUKU U BO3MOKHOCTEH aJCOOIIMOHHO -CIIEKTPOCKO-TIMUYECKOTO METO/1a aHaIn3a OBJia-
JIeTh TEXHUKOM paboThl Ha (POTORIEKTPOKOJIOPUMETPE, YMETh IPUMEHSTH SIEKTPOHHBIE CIIEKTPHI MOTJIOIIEe-
HUS U UACHTU(PHUKAIIUH HEOPraHMYeCKUX COSMHEHHI; BBITIOIHATH KOJIUYECTBEHHOE OINpEIeTICHHE Be-
ecTB POTOMETPUUECKUM, XPOMATO-(POTOMETPUUECKUM METOIaMHU.

Bomnpocsl, n3yuyaemble Ha JIEeKIHHU

[TpunnunuansHas cxema npubdopa. Kiaccudukanus anmapaTypbl ¢ TOYKH 3peHHsS criocoba MOHOXpPO-
Matuzanuu (poromeTpsl, crekTpogoromerpsl). OCHOBHBIE MPUYMHBI OTKJIOHEHHS] OT OCHOBHOTO 3aKOHA
CBETOTIOTJIONIEHUS (HHCTPYMEHTANIBHBIE  (PHU3UKO-XUMHUYECKHE).

CBsi3b XUMHUYECKOUW CTPYKTYpBI COeIMHEHUsI ¢ aOCOpOIMOHHBIM crieKTpoM. CriocoObl MOTy4YeHHs OKpa-
IIEHHBIX coequHeHn. DoToMeTpruecKrne aHaTUTUYECKUE peareHThl, TpeboBanus k HUM. CrocoObl ompee-
JIeHUS] KOHIICHTPAIMK BeliecTB. M3MepeHne BhICOKMX, HU3KHX ONTUYECKUX MIOTHOCTEH (auddepeHnnab-
HBI MeT0/). AHAaTN3 MHOTOKOMIOHEHTHBIX cucTeM. CreKkTpohoTOMETpHs KaKk METOJ] UCCIIEI0BAHUS PeaK-
IIMH B pacTBOpax (KOMILIEKCOOOPa30BaHUs, MPOTOIUTUYECKUX, arperalui), COMPOBOXKIAIONINXCS U3MEHe-
HUEM CIIEKTPOB MOIJIONIEHUsI. MeTpoIornyeckrue XapakTepUCTUKU U aHATUTHYECKUE BO3ZMOXKHOCTH.

BOIIPOCHI, U3YYAEMBIE HA JIABOPATOPHBIX 3AHATUAX



KonudectBenHbIi poTOMeTprueckuii aHamu3. Y cloBHsl JOTOMETPUIECKOTO ompeesieHus (Boop ¢o-
TOMETPUYECKON peaKIuy, BEIOOP JIHHBI BOJIHBI, KOHIICHTPALWU PACTBOPA U TOJIIMHBI MTOTJIOMIAIONIETO
CJ1051, UCIOJIb30BAaHUE pacTBOpa cpaBHeHUs). OnpeneneHre KOHIEHTPAalUK aHAJIM3UPYEMOT'O pacTBOpa: Me-
TOJI TPaJlyipOBOYHOTO I'pauKa, METOJI OJJHOTO CTaH/AapTa, ONpeaesiCHIe KOHIICHTPALUH 110 MOJIIPHOMY KO-
3G GHUIHEHTY TOTJIOMEH s, METO ] 100aBOK cTrannapra. OnpeneneHue KOHIEHTPAUi HECKOIBKIX KOMIIO-
HEHTOB TPU UX COBMECTHOM IIPHCYTCTBUH.

doToMeTpruyecKoe onpeeNieHHe MEIM B BUIE aMMHUAKaTa.

doToMeTpruYecKoe ONpeesieHIe Mapraniia B BI/Ie TIepMaHraHara.

Paznenenne manbix konmdects xkenesa (111) u aukens merogom OymakHo# xpomarorpaduu u ux ¢oto-
METPUYECKOE OMPEICTICHIE B 30HAX XpPOMATOTpaduH.

Pemenue TumoBbIX 3a1a4 3akoH byrepa — JlamOepTa - bepa. Pacuer A, ¢, C.

e PacueTsl pe3yapTaTOB aHAIU3a M0 IPATyHPOBOYHOMY rpapuKy, METOJOM JOOABOK U METOJOM CpPaB-
HEHUs

BOITPOCHI JJis1 CAMOITPOBEPKMH (koutposupymbie komnereniuu OINK-1,2,3,4,6)

= Kax npousBoasT BeIOOp CBETOPUIBTPA PH (POTOMETPUUECKUX U3MEPEHUSIX ?

= Kaxue 3ak0HbI (POTOMETPUH UCIIONIB3YIOTCS B aHAIMU3E?

= KakoBa CBsI3b MEXKIY ONITHYECKON MJIOTHOCTHIO M MPOIyCKaHUEM pacTBOpa?

= KaxoB ¢uznueckuit cMbIcia TepMUHa "MOJSpHBIN K03 duument noramenus"? Kak ero paccuurars?

= Kak MaTeMaTH4eCKH CBS3aHBbI KA POIYCKAHUS U ONTHYEcKas IIOoTHOCTE POKa?

= Kak ycTpaHstoT BAMsIHHE BOCCTAaHOBHUTENEH MPU (OTOMETPUUECKOM OTPEIEIIEHUU MapraHiia B BUJIE
MnO4 ?

= Kak ycTpaHuTh Melaromiee BIUsSHUE JKeJle3a IPU ONpeeSIeHUH MapraHiia B CTasx?

» [louemy npu omnpeneneHnn Mapranna B Buge MnOs  peaxiuro BexyT B Ipu-CyTcTBHU (HochopHOi
KHUCJIOTHI?

= B yem CynHOCTh XpoMaTorpaduueckoro MeToia aHaimsa?

» Knaccugukanys BUI0B U Pa3HOBUAHOCTEH XpoMaTOrpaMuecKoro MeToia: o MEXaHu3My pacipe-
JIeTICHUs BELIECTBA MEKIY IBYMsI (pa3aMu — MOJIEKyJIIpHas XpoMaTorpadus 1 XeMoCOpOLIMOHHAS; 110 TEX-
HUKE OCYLIECTBICHHUS XpOMATOrpa)uyeckoro npouecca B 3aBUCUMOCTH OT HAIIPABJICHUS JBHXKEHUS T110-
JBYKHOM (hasbl.

= [IpuHIUTIEI HOHOOOMEHHOHW M 0CaIOYHON XpoMaTorpadum.

* [IpuHUMIOBI pacnpeaeauTeIbHON XpoMaTorpapuH.

* [lomydyeHue xpoMaTorpaMm Ha Oymare v UX aHaJlu3.

* 3HayeHue XpoMaTorpauyeckoro MeToJa aHaJIn3a B aHATMTUYECKON XUMUMU.

= [IpuBenure mpuMepbl IPUMEHEHUS paclpeleInTeNIbHOM XxpoMaTorpaduu Ha Oymare Juisl pa3aeieHus
OJM3KUX [0 XUMHUYECKUM CBOIMCTBAaM 3JIEMEHTOB U C LIE€JIbIO aHANM3a (HAIIpUMeEp, Ul Pa3/eJIeHUs] OpraHu-
YECKUX COCAMHEHUH).

= DOTOMETPUUYECKHE PEAKIINY, JISKAIINE B OCHOBE OIPEICIICHUs HUKEIA U XKese3a. Beibop onTuMans-
HBIX YCJIOBHI onpeseeHusl.

7.2 METOJbI ATOMHOM OIITUYECKON CIEKTPOCKOIINA
Bonpocsl, n3yyaeMmble Ha JeKINU
ATOMHO-3MHCCHOHHBIN MeToA. [IpuHIunuanbHas cxema aTOMHO-3MUCCHOHHOTO criekTpomeTpa. Hce-
TOYHHUKHU aTOMM3ALUU U BO30YXKIeHHs (ATOMU3ATOPbI): 3JEKTPUUECKUE pa3psiibl (AyroBble, HCKPOBBIE, MO-
HIDKEHHOTO JIaBJICHUsI), IJIaMEHa, IJIa3MEHHbIe HCTOYHUKH (TJIa3MOTPOHBI, MHIYKTUBHO CBSI3aHHAs IJ1a3Ma),
na3zepbl. VIX OCHOBHBIE XapaKTEPUCTHKH: TEMIIEPATypa, COCTaB aTMoc(hepbl aToMHU3aTOpa, KOHIEHTPaLl U
JJIEKTPOHOB.

Mertoa mameHnHo#i poTtomerpun. Pu3ndeckue U XUMHUECKUE MPOLecChl B aroMu3aropax. CrekTpanb-
HbIE U (PU3HKO-XUMUYECKHE TIOMEXH, CIIOCOObI UX ycTpaHeHusl. OcOOEHHOCTH MOATOTOBKH MTPOOHI U €€ BBe-
JICHHsI B aTOMU3aTOPbI Pa3JIM4YHOTO TUIA. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 aTOMHO-YMHUCCHOHHBIM
METOI0M. METpOIOruuecKne XapaKTEPUCTUKH U aHATTUTHUECKNE BO3MOKHOCTH.

Bomnpocsl, n3yuaemblie Ha 1a00opaTopHbIX 3aHATHX (3uaca).[lmamenHo-(oToMeTprUECcKOe OIpeiesieHIe
HaATpUs M KaJHsl B IPUPOJHBIX BOJIAX METOJIOM I'palyipOBOYHOTrO rpaduka.

72.1 ATOMHO-ABCOPBIIMOHHBIA METO/] AHAJIN3A



[TpuHMNIMaTBHAS CXeMa aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETpa. ATOMU3ATOPHI (TJITAMEHHBIE U He-
1aMeHHble). IcTouHuKY n3mydeHus (JaMIbl ¢ MOJIbIM KaTo/I0M, UICTOYHUKHU CIJIOIIHOIO CHEKTPA, Ja3ephl),
UX XapaKTePUCTUKHU.

CnexTpanbHble U (PU3NKO-XUMHUYECKHE MOMEXH, CIOCOOBI UX yCTpaHEHH. BO3MOXHOCTH, JOCTOMHCTBA
Y HEJIOCTaTKU METO/A, €r0 CPaBHEHHUE C AaTOMHO-3MHUCCUOHHBIM METOAOM. METpOJIOTHYECKHUE XapaKTepu-
CTHUKH.

BOITPOCHI, U3YUYAEMBIE HA JIABOPATOPHBIX 3AHATUAX AtomHO-abcopOunoHHOE
OTIpE/IeICHNE MEITU B SJEKTPOITUTAX

BOIMTPOCHI U3YYHAEMBIE CAMOCTOSATEJIBHO

= B ueMm cocTosT 0coOOEHHOCTH METO/1a TUTAMEHHOU (poToMeTpuu?

* OOBsACHUTE IPUHIUI BOZHUKHOBEHUS TNIAMEHHO-3MHUCCHOHHOTO CIIeKTpa?

* Ot KaKux (aKTOPOB 3aBHCUT BEITMUNHA AaHATUTHIECKOTO CUTHANA B (JOTOMETPHUHU TUIAMEHH, B KAKOM
BH/JIE €0 MOJIy4aroT?

» Kakne XuMHUYeCKre 3JIEMEHTHI MOKHO OTIPENIEIATh METOI0M (POTOMETPUH TIJIAMEHN ?

= KakuMu npeumymiecTBaMu 00J1a1aeT METO/T INTAMEHHOM (DOTOMETPHUH 10 CPABHEHHUIO C XUMUYECKH-
MU MeToiaMu?

» HauepTuTe cXeMy yCTPOMCTBA JIAMITBI C TTOJIBIM KAaTOI0M, YKaXUTE IPUHIIUT JICH CTBHSL.

= KaxoBa poJib MIaMeHH MPH aTOMHO-a0COPOLIMOHHBIX ONPEIEIECHUSX?

= [loyemy B aTOMHO-a0COPOIIMOHHOM CIIEKTPO(POTOMETPE HE UCIMIOIB3YETCSI HCTOYHUK CIUIOIIHOTO
ceera’?

= Kak oxapakTepru30BaTh YyBCTBUTEIBHOCT aTOMHO-a0COPOIIMOHHOTO OTIpeIeTICHHS?

= Jlnst yero HEOOXOAMMBI CTaHIAPTHBIE PACTBOPHI?

SAIUTA UHANBUAYAJIBHOT'O 3AJAHUA U CAAYA KOJVIOKBUYMA.

BOITPOCHI K KOJUIOKBUYMY "OIITHYECKHE METO/IbI AHAJIH3A"

= OOmue NPUHIMIBI ONITHYECKUX METOI0B aHanu3a. Kinaccuduxarus MeToaoB.

= DJIEeKTPOHHBIE CIEKTPHI MOJIEKYJ, UX OCOOCHHOCTH.

® 3aKOHBI MOTJIOIIECHUS 3JIEKTPOMArHUTHOTO U3ITyYEHHUS.

= OObenuHeHHbIN 3aKk0H byrepa-JlambGepTa-bepa, rpanulibl ero npuMeHEHUSI.

= Cnenctus U3 00beIMHEHHOTO 3aKOHA. BO3MOXHOCTH OIpeiesieHusl IByX OKpa-II€HHBIX BEIIECTB MIPU
COBMECTHOM IIPUCYTCTBHUH.

» JcTuHHBIC M KaXYIIUECS OTKIOHEHUS OT 3aKoHa byrepa-Jlambepra-bepa.

= MounsipHblii K03(h(GUIUEHT NOTJIOMIEHUS MIEKTPOMArHUTHOTO U3ITy4EHHUS] — Me-pa YyBCTBUTEILHOCTH
CHeKTpOo(hOTOMETPHUUECKUX METOI0B. VICTUHHBIE U YC-JIOBHBIE 3HAUYEHUsI MOJI. KO3(PPUIIHEHTA MOTIOICHHUS.

= XumMuuecKkue yciaoBus poromMeTpuueckoro ananusa. Biusuue pH pactBopa, KOHLIEHTpAIMK peareHra
u ap.

» dusnueckue yciaoBus GOTOMETPUUYECKOTO aHAIH3A.

= CnocoObl onpeeneH s KOHIEHTPAIUH, UCTIOJIb3yeMble B (POTOKOJIOPUMETPU-YECKOM aHAIH3E.

= 3amaum, perraeMbie METoAaMHu (POTOMETPUUECKOTO aHAIIK3A.

» ['ubpuanbiit XxpoMaTo(HOTOMETPUUECKUIN aHATN3, €TO MPUHIUIIHL.

= CHeKTpbl aTOMOB, UX XapaKTepUCTHKA.

= CyIlIHOCTh METOJa IMUCCUOHHON CIIEKTPOCKOIUH IIJIaMEHHU.

» [Inams Kak UCTOYHUK aTOMH3AIUH U BO3OYXACHUS. XUMUYECKUE PEAKIIUU B IIJITAMEHAX.

* [IpuHnunuanpHas cxema IIaMeHHOro (oTomeTpa.

* 3ajauu, pelaeMble MeTo1aMu (POTOMETPUH MJIaMeHU. McTouHuKN oInOoK.

= CylHOCTh METOa AaTOMHO-00COPOIIMOHHOTO aHAIN3A.

* [IpuHnMnManbHas cxeMa aTOMHO-a0COPOIIMOHHOTO aHaIM3a.

* 3angauu, pelaeMble METOIaMU aTOMHO-a0COpOLIMOHHOrO aHanu3a. [lorpem-HoCcTH U OrpaHuYeHus
METO/IOB.

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

pelIeHne pacueTHBIX 3a1a4.
KYPCOBAS PABOTA



B yerBepTOM cemecTpe mpH BBINOJHEHUH Ja00OpAaTOPHBIX 3aHATHH TNIABHOE BHUMAaHUE YAETSETCs pac-
IIMPEHUIO HABBIKOB aHAIMTHYECKOW pabOThl U JajdbHEUIIEMY YCBOCHUIO (yHIaMEHTAIbHBIX OCHOB aHAJIH-
THYECKON XUMHH. 3aKIIFOYUTEIBHBIM 3TANIOM SIBIISICTCS BBITIOJIHEHUE KVPCOBOU pabomul — MPOBEACHUE Kayde-
CTBEHHOTO W KOJIMYECTBCHHOTO aHaiu3a o0pasia BelecTBa (CMECH BEIIECTB),ITPOOBI BOJBI( BOJOTPOBOJI-
HOW, MUHEPaJIbHON, IPOMCTOKOB U T.J.).. 7l €ro BBIMOJHEHHs CTYJACHTY JAeTCs JIUTEpaTypa U METOAUKU
aHanm3a. TeMbl KypcOBBIX paboT yTBepxkaaroTcs Kadenpoil. OTueT Mo KypcoBoi paboTe JOJIKEH Coaep-
KaTb MOJPOOHOCTH aHANM3a C HAOMIOACHUSAMHU M 3aMEYaHUSMH CTyleHTa.. OTY4eT paccMaTphBaeTCsl Kak
KypcoBasi pa0oTa, 3amuimas ee B ayJJUTOPUU CTYIEHT OTBEYaeT Ha TEOPETHUYECKHE U MPAKTHYECKHE BOIIPO-
CHI.

[Tpu opopmuernn paboThI JOIKHBI OBITH OTOOPA’KEHBI CIIEAYIOIINE ITAIIBI:

1. Ilens nccnemoBanus

2. KayecTBeHHbIN aHAIN3 00BEKTA

* X0/1 ¥ pe3ybTaThl KAYECTBEHHOTO aHAIIN3a, 0(hOPMIICHHBIE B BHJIE TAOIIUIIBL;

* BriBO1 0 XapakTepe aHaIM3UpyeMOro oopasia.

3. O630p nUTEPATYPHI.

B 0030pe nuTepaTypbl MPUBOAATCS KOJTMYECTBEHHBIE METOIBI OTIPEACITICHHS aHATM3UPYEMOTO

o0pas3ia co CChUIKAMH Ha MCIIOJIb30BAHHBIC JTUTEPATYPHBIE HCTOYHUKH.

4. DKciepUMEHTAJIbHAS YaCTh:

* CxeMa KOJIMYECTBEHHOT0 aHaIn3a.

* Pacuer u pe3ybpTaThl B3BEIIMBAaHUS 00pa3Ia.

* MeTouka pa3ioKeHusi 1 pacTBOpeHus: oOpasua.

* MeToauKa TUTPUMETPUIECKOTO OTIPECIICHHST; PUTOTOBIICHHE PACTBOPOB, CTaHIapTH3a-

IIUST; pe3yIbTAThl TATPOBAHMS, PACUET COJICPIKAHUS OIIPEIEIIIEMOTO IIeMEHTa(0B).

5. 3akmouenue. O0o0IIeHNEe PE3yIbTaTOB aHAIN3A.

6. CucoK JUTEpaTypHI.

OTtuer paccmaTpuBaeTcs Kak KypcoBas paboTa, 3aluiias ee B ayJUTOPUHU CTYJIEHT OTBEYAeT Ha Teope-
TUYECKUE U MPAKTUYECKHE BOMIPOCHI.

6.MeToquyeckue MaTepuaJibl, ONpeaessiliolue Npoueaypbl OeHUBAHUS 3HAHWH, YMEHUIl, HABBI-
KOB M (WJIM) OIBLITA AeATeJILHOCTH:

[Ipu moAroToBKE K 3K3aMEHY OOYJarOIIMMCS I1E1eCO00pa3HO HUCIIOIB30BaTh MaTepPHAIIb JICKITUH, yae0-
HO-METOJAMYECKUE KOMIUIEKChI, HOPMATHBHbIE JOKYMEHTbI, OCHOBHYIO U JOTIOJHUTEIbHYIO JIUTEPATYPY.

Ha »k3ameH BbIHOCHTCS MaTepHall B 00beMe, MpeyCMOTPEHHOM paboueil mporpaMmoil yueOHO# auc-
LUIUTHHBI 32 ceMecTp. DK3aMeH MPOBOJAUTCS B MMCbMEHHOM / ycTHOH dopme.

[Ipu npoBeneHnu sK3aMeHa B MUCbMEHHO (ycTHOM) hopme, BeAaylIuii npenojaBaTesib COCTABISAET K-
3aMeHallMOHHbIE OUJIETHI, KOTOPhIE BKIIIOYAIOT B ce€0s: TECTOBBIC 3a/IlaHUS; TEOPETUUYECKUE 3aaHUs; 3a/1a4uu
Wi cutyauud. QopMynupoBKa TEOPETUUECKHUX 3a/1aHUs COBMAAAeT C (POPMYITHPOBKOMN MEepedHs dK3aMeHa-
LIMOHHBIX BOIPOCOB, JIOBEACHHBIX J0 CBEACHUSA OOydYarolUMXcs HaKaHyHE SK3aMeHalmoHHOM ceccuu. Co-
JepaHue BOTPOCOB OJHOTO OMiieTa OTHOCUTCS K Pa3MUYHBIM pa3feliaM MporpaMMbl ¢ Te€M, 4TOObI Ooee
MIOJIHO OXBATHTh MaTepHal y4eOHOM IUCIUTIIHHEI.

B aynutopuu, rie npoBOIUTCS YCTHBIN SK3aMeH, H0JKHO OJHOBPEMEHHO HAaXOIUThCS He OoJiee MIeCTH
CTYICHTOB Ha OJIHOTO TperojaBaTelis, IPUHUMAIOIIEro 2k3aMeH. Ha moAroToBky oTBera Ha OWJIET Ha JK3a-
MeHe 0TBoAUTCS 40 MUHYT.

Ipu mpoBeieHnH MICBEMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT

Pezynbrar yeTHOrO (MMCHMEHHOT0) SK3aMeHa BEIPKASTCS OL[CHKAMH:

Ouenka «omauunon— om 91 oo 100 6annoe — TeopeTryecKoe cojiepkaHne Kypca OCBOSHO MOJTHOCTHIO, Oe3 rmpobe-
JIOB, HEOOXOIMMBIE TIPAKTUYECKUE HABBIKK PaOOThI C OCBOCHHBIM MarepraioM chopMHUpoBaHbL. Bee mpemycMOTpeHHbIe
MPOTPamMMOit 00ydeHHs yIeOHbIE 33JaHHSI BBITOIHEHBL, KAYECTBO MX BBITIOJIHEHUS OLIEHEHO YMCIIOM OaILIOB, OIM3KIM K
MakcuMabHOMY. Ha sK3aMeHe cTyJIeHT IeMOHCTpUpYeT IITyOOKHe 3HAHHS TPETYCMOTPEHHOTO TPOTPaMMOi MaTeprana,
YMEET YETKO, JIAKOHWYHO U JIOTUYECKH MOCTIEI0BATEIHHO OTBEUATh Ha IMOCTABIIEHHBIE BOMPOCHL

Ouenka «xopouto» — om 81 00 90 6an7108 — TEOPETUUECKOE COZIEPKAHUE Kypca OCBOEHO, HEOOXOAMMBIE TTPAKTHYe-
CKHE HaBbIKU PabOThI CHOPMHUPOBAHBI, BBINOIHEHHbIC YUeOHbIC 3a/JaHHs COJICpKaT He3HAUMTeNbHbIe omOKu. Ha sk3a-
MEHe CTYIEHT JIEMOHCTPHUPYET TBEPIOE 3HAHKSI OCHOBHOTO (TIPOTrPaMMHOI0) MarepHana, yMeeT YeTKo, TPaMOoTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MOCTABIICHHBIE BOIPOCHL



Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeopeTudecKoe CoACpKaHUE Kypca OCBOCHO
HE IIOJIHOCTBIO, HCO6XOI[I/IMBIG MPAKTUYCCKUC HABBIKU pa6OTbI C(l)OpMI/IpOBaHBI YaCTU4YHO, BBIIIOJHCHHBIC
y4eOHbIEe 3a7laHusl COAepKaT rpyoble ommOKu. Ha sK3aMeHe CTYAEHT IEMOHCTPUPYET 3HAHHE TOJIBKO OC-
HOBHOTO MaTepuaia, OTBETHI COJAEpKaT HETOYHOCTH, CJIab0 apryMEHTHPOBAHbI, HApyIIECHa MOCIEI0BATEIb-
HOCTh M3JIOKCHUS MaTepHasa

Ouyenka «Hneyoosnemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COJACPKAHUE Kypca HE
OCBOEHO, HEOOXOAMMBIE MPAKTUYECKHE HABBIKM PaOOTHI HE COPMHUPOBAHBI, BHIMIOJIHEHHBIE YI€OHbBIE 3a/1a-
HUS COZIEpKAT IrpyOble OLIMOKY, TOTIOJHUTENbHAS CaMOCTOsITeNIbHAs paboTa HaJl MaTepUaIoM Kypca He MpH-
BCACT K CYHIECCTBCHHOMY IMOBBIIICHNWIO KAY€CTBAa BbIITOJIHCHHA yqe6HbIX 3aIIaHI/H>'I. Ha s>k3amene CTYACHT IC-
MOHCTPUPYCT HC3HAHHUC 3HAYUTEIILHOU YacTH MporpaMMHOI0 Marepuaja, CyliCCTBECHHbLIC OIIMOKH B OTBETAX

Ha BOIIPOCHI, HCYMCHHEC OPUCHTUPOBATHCA B MaTCpHAJIC, HC3HAHUC OCHOBHLIX TIOHATHH JAUCIHUITIIMHBI
Tabumua 7. Pe3yabTaThl 0CBOCHHS YUeOHOI JMCIUILIMHBI, MO/JIeKalIMe IPOBepKe

Peszyromamut Koo u naumeno- Ocnoenvle noxkazame- | Buj olieHOYHOTO MaTe-
00yuenusn 6anue UHOUKAmMOPOe U OUEHKU puana, o0ecreynBaro-
(komnemen- oocmudicenuss Kom- pe3ynbmamos odyue- | nue GopMUPOBAHNE

uuu) nemenyuu HUA KOMIICTCHITUIH
OIIK-1 Cnoco- OIIK-1.1. Cu- 3HATh: METOJBI BHISB- MPAKTUYECKOE 3a-

O€H aHaIM3UPOBAThH
U UHTEPIIPETUPO-
BaTh pPe3yJbTaThl
XUMHYECKUX DKCIIe-
PUMEHTOB, HaOJIIO-
JEHUN 1 U3MEPEHUN

CTEeMaTH3UPYET U
aHAIM3UPYET Pe3yilb-
TaThl XUMHYECKUX
IKCIIEPUMEHTOB,
HaOJIIOICHUH, U3Me-
pEHUH, a TakxKe pe-
3yJIBTAThl PACYECTOB
CBOMCTB BEIICCTB U
MaTepHuasioB

JIeHuS W (QOpPMYITHPOBAHUS
aKTyaJIbHBIX HAy4YHBIX IIPO-
OsieM B 00J1aCTH XUMHH
YmMmernb: BeinonHeHue
paboT MO TMOMCKY 3KOHO-
MUYHBIX U 3((HEKTUBHBIX
METOJIOB MTPOU3BO/JICTBA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepua-
JIOB C 3aJaHHLIMU CBOIi-
CTBaMU
Baaners:  Omnpenene-
HUE COOTBETCTBHS HaHO-
CTPYKTYPUPOBAHHBIX  KOM-
MO3UIMOHHBIX MaTepHaloB
C HOBBIMH CBOMCTBaMH TeX-
HUYECKOMY 3aJaHHi0; AHa-
JU3 TOPUYUH  HECOOTBET-
CTBUSL  HAHOCTPYKTYPHPO-
BaHHBIX KOMIIO3UIIMOHHBIX
MaTepuajgoB  TpeOOBaHUSIM
noTpeburens U pa3paboTka
MPeUIOKEHUI M0 UX Mpemdy-
MPEKJICHUIO U YCTPAHEHUIO

HATHE, JabopaTopHas
paboTa, TeCTUpOBaHUE,
KOHTpOJIbHAsI paboTa,
9K3aMEH

Tumosbie OLIEHOY-
HBIC MaTCpUajbl 11
YCTHOTO oTmpoca (pa3-
nens);

TUIIOBBIE TECTOBHIE
3amanust (paszmen S)

OueHouHbIE MaTe-
pHaJIbl 17151 CaMOCTOSI-
TEIbHOUN PabOTHI (TUIIO-
BBIC 3aJ1a4¥ pa3zen S.);

OIIK-1.2. Tlpen-
jaraeT MHTepIpeTa-
U0 PE3yJIbTaTOB
COOCTBEHHBIX JKCIIEC-
PHMEHTOB U pacyer-
HO-TCOPETUICCKUX
paboT c UCroIb30Ba-
HUEM TEOPETUYCCKUX
OCHOB TPaJIUITUOHHBIX
Y HOBBIX pa3zieiioB
XUMHH

3narb: CTaHgapThl,
MOJIOKEHUS, UHCTPYKIUH U
JIpyrue pyKoBOJSIINE MaTe-
pHUabl 0 TEXHOJIOTUYECKON
MOATOTOBKE MPOU3BOJICTBA

YMmerhb: aHAIU3UPOBATH
MOJIYYEHHbBIE PE3YyIbTaThl U
ONpenensiTh ONTHUMAJIbHbBIE
TEXHOJIOTMYECKUE TTapameT-
pBI po1ecca MPOr3BOACTBA
Baaners: HaBbIKaMU po-
BEJICHUS SKCIEPUMEHTA 110
3aJJaHHON METOJINKE

MPaKTUYECKOE 3a-
HATHE, JabopaTopHas
paboTa, TeCTUpOBaHUE,
KOHTpOJbHAS paboTa,
9K3aMeH

Tunoswlie o11eHOY-
HBIE MaTePHAIIBI JIsI
YCTHOTO ompoca (pas-
nens);

THIIOBBIE TECTOBBIE
3amanus (pasmuen S)

O1eHOYHBIE MaTe-
pHAaJIBI 1711 CAaMOCTOSI-




TENbHON padOTHI (TUIIO-
BbIC 3a/1a4u pazzeln S.);

OIIK-1.3. ®op-
MYJIHUPYET 3aKIT0ve-
HUS ¥ BBIBOJIBI TIO pe-
3yJIbTaTaM aHaJIN3a
JTUTEPATyPHBIX JIaH-
HBIX, COOCTBEHHBIX
IKCIIEPUMEHTAITLHBIX
U pacyeTHO-
TEOPETHYECKHX paboT
XUMHYECKOW Hampas-
JICHHOCTHU

3HaTh:

Ymerb: CocTaBisiTh
OTIMICAHUS TTPOBOJAUMBIX HC-
CJIEI0BAHUM U aHAJIU3UPO-
BaTh UX PE3yIbTATHI

Baaners: HaBbIKaAMH
0(hOpMIICHHSI TOKATLHOM
JOKYMEHTAIUH TI0 1T0100PY
TEXHOJIOTUYECKHX TTapamMeT-
poB

NPaKTUYECKOe 3a-
HATHE, JabopaTopHas
paboTa, TeCTUpOBaHUE,
KOHTpOJIbHAsI paboTa,
IK3aMEH

Tunossie OLIEHOY-
HbIE MaTEepPHAIIBI IS
YCTHOTO ompoca (pa3-
nens);

TUTIOBBIC TECTOBBIE
3amanus (paszaen S)

OrnieHOYHBIE MaTe-
pHAIIBI ISl CAMOCTOSI-
TeIbHOU padoTHI (TUIIO-
BBIC 3aJ1a4U pazzen S.);

OIIK-2 Cnoco-
OCH MPOBOJUTH C
coOI0IeHHEeM HOPM
TEXHHUKH Oe3omac-
HOCTH XUMHYECKHI
IKCIIEPUMEHT,
BKJIFOYasl CUHTE3,
aHaJIMN3, u3yde-

HUE CTPYKTYPBI

CBOMCTB Be-
IIECTB U MaTepua-
JIOB, UCCJIETOBAHUE
MIPOIIECCOB C MX
y4acTHEM

OIIK-2.1. Pabo-
TaeT ¢ XUMHUYECKUMHU
BEIIECTBAMU C CO-
OJIFOICHUEM HOPM
TEXHUKH O€30I1acHO-
CTH

3HaThb: U TMOHHUMATh
pOJIb XUMHYECKUX CHCTEM B
COBPEMEHHBIX  HCCJIEI0Ba-
HUSAX KaK TOBBIIICHHBIX HC-
TOYHUKOB  KPaTKOBPEMEH-
HbIX aBapUUHBIX M JOJITO-
BPEMEHHBIX  CHCTEMaTHye-
CKUX BO3JCUCTBUI Ha 4YeJIo-
BEKa U OKPYXaIOUlyl0 cpe-
ny;

OCHOBHBIE HOPMBI Te€X-
HUKH  O€30MacHOCTH  TpH
pabore B J1a0OpaTOPHBIX
YCIOBUSX;

CIOCOOBI 3aIUTHI Tep-
COHaJla OT BO3MOXHBIX IIO-
CIIEICTBUI XUMHYECKUX
aBapuii B J1abOpaTOPHBIX
YCIOBUSAX

YMeTh: OlLleHUBATH IO-
CIIC/ICTBHSI BO3JICHCTBUS Ha
YeJoBeKa BPEIHBIX, OIlac-
HBIX M TOpaKaromux ¢ak-
TOPOB

Buaners:  HaBbIKAMHU
paboThl ¢ XUMUYECKUMU pe-
aKTUBaMM M (PU3MYECKUMHU
YCTaHOBKaMHM € COOJIOAECHU-
€M HOPM TEXHUKH Oe3orac-
Hoctu (TB) u TpeboBaHwmii
oxpansl Tpyaa (OT) B nabo-
PaTOPHBIX YCIOBUSX

MIPAKTHIECKOE 3a-
HATHE, JTabopaTopHas
paboTa, TeCTUpOBaHUE,
KOHTpOJIbHAs paboTa,
9K3aMEH

Tumosele OLIEHOY-
HbIE MaTepHAaJIbl JIsI
YCTHOTO ompoca (pa3-
nens);

TUIIOBBIE TECTOBHIE
3amanust (paszmen S)

OueHouHbIE MaTe-
pHaJIbl 17151 CaMOCTOSI-
TEIBHOM PabOTHI (TUIIO-
BbIC 33/1a4U pazjen S.);

OIIK-6 Cnoco-

OIIK-6.1. Tlpen-

3HaTBh: HOPMBI COBpE-

MMPAKTUYCCKOC 3a-




OeH IpeACTaBIATh CTaBJISIET PE3YNbTaThl | MEHHOIO PYCCKOIO JMTEpa- | HATHE, 1adopaTopHas
pe3yabTaThl CBOEH paboTHl B BHUJE OTYE- | TYPHOTO $3bIKa, OCHOBHBIE | paboTa, TECTUPOBAHUE,
palboTHI B YCTHOM M | Ta 1O CTaHAAPTHOW | MOJIOXKEHHUS (YHKIMOHATb- | KOHTPOJIbHAS paboTa,
NUCbMEHHOM (hopme | popme HOM CTWJIMCTHMKH, IIpaBUja | DK3aMEH
B COOTBETCTBUHU C HOJArOTOBKU peyun Tunossle OLIEHOY-
HOPMaMH U IpaBU- YMeTh: aHanu3MpOBaTh | HBIE MaTEpUAIbI IS
JIaMH, TIPUHSATHIMH B peub B HOPMAaTHBHOM ac- | YCTHOIO ompoca (pas-
npoheccHoHaTbHOM IeKTe, I0JIb30BaThCA UH- | Aen S );
cooOmiecTse dopmaTuBHO-  CHPAaBOYHOU TUIIOBHIE TECTOBBIC
JUTEPATypOi, OPraHU30BbI- | 3aMaHus (pasnaen S5)
BaTh CBOIO pEUYEBYIO Jesi- OneHouHble MaTe-
TEIbHOCTh aJIEKBAaTHO CHUTY- | pHaJIbl ISl CAMOCTOSI-
anusaM OOILEHUsI B COOTBET- | TEJIIbHOMN pabOThI (TUMO-
CTBUM C  JINTEpaTypHOU | Bble 3a7a4u pasnen S.);
HOPMOU
Baagerb:  HaBbIKaMHu
OPOIYLUUPOBAHUS B COOT-
BETCTBUU C JIMTEPATYPHOU
HOPMOM TOYHOM, JIOTUYHOM,
BBIPA3UTENLHOM peun B yCT-
HOW W MUCHbMEHHOU (hopmMax
IpU CaMOCTOSITEIBHOM pe-
HIEHUH KOHKPETHON KOMMY-
HUKATUBHOMU 3a1a4u
Pe3zyno- OcHoéHble nokazamenu OyeHKu Buo ouyenounozo mamepu-
mamsul 00yye- Ppe3yibmamos 00yyenus ana, obecrieunBaronye Gopmu-
Hus pOBaHKE KOMITETEHIUI
(komne-
menyuu)
OIIK-1. 3HaTh: MPaKTUYECKOE 3aHSITHUE, Ja-
CrniocoOeH ana- -METOJbl TUTAHMPOBAHMS OSKCIIEPUMEHTa, | OopaTopHas paboTa, TeCTUpPOBa-

JIU3UPOBATH U
UHTEPHPETUPO-
BaTh pe3yybTa-
Thl XUMHUUECKUX
AKCIIEPUMEH-
TOB, HaOJIrOE-
HUU U U3MeEpe-
HUM

MIOCTPOCHUS MOJIeIeH U3ydaeMbIX 0ObEKTOB
-METOJIbl CHCTEMAaTH3allud M aHaiu3a pe-
3ylIbTaTOB  XUMHYECKOTO  OJKCIIEPUMEHTA,
HaONIOACHUH, M3MEPEHUH, a TaKKe pe3ysIbTa-
TOB pacyeTa CBOMCTB BEILIECTB U MaTEpUAIOB.

YMeTh:

-IUTAHUPOBATH SKCIEPUMEHT Ha OCHOBE
aHaJIM3a JUTEPATYPHBIX TaHHBIX, aHAIU3UPO-
BaTh U 0000IaTh pPe3yNbTaThl SKCIIEPUMEHTA,

(hopMynHUpOBaTh BHIBOIBI

-MHTEePIPETUPOBATH PE3YABTATHI COO-
CTBEHHBIX 3KCIIEPUMEHTOB U PaCYETHO-
TEOPETUYECKUX PadOT ¢ UCTIOIB30BAHUEM TEO-
PETUYECKUX OCHOB TPAUIIMOHHBIX U HOBBIX
pa3zieoB XUMHUHU

HUE, KOHTPOJIbHAs paboTa, K-
3aMeH

Tunosble OlIEHOYHbIE MaTe-
pHalIbl 1151 YCTHOTO OIpoca
(pazmen 5 );

TUIIOBBIE TECTOBBIEC 3aJaHUS
(pazmen 5)

OrneHouHbIE MaTepHAIIbl IS
CaMOCTOSITEIbHOU pabOTHI (TH-
MOBBIE 334U pa3zen 5.);

Bormpocs! k KOJUIOKBHyMam
1.2.3 1 mo TeMaM KOJIMYECTBEH-
HOTO aHau3a

TUTIOBBIE OIICHOYHBIE MaTe-
pHaJbl K caMOIIpoOBEpKe(pasoen

5)




Biagers:

-HaBbIKaMU IJIAHUPOBAHUs, 0000IIEeHUs
pe3yabTaTOB

aHaJIM3a JUTEPaTypHBIX TaHHBIX, COO-
CTBEHHBIX 3KCIIEPUMEHTAJIbHBIX U PACYETHO-
TEOPETUYECKUX pabOT XMMHUYECKOW Harpas-
JIEHHOCTH

OIIK-2.
Crnioco6eH mpo-
BOJIMTh C CO-
OJI0IeHuEM
HOPM TEXHUKH
0e301acHOCTH
XUMHYECKUHN
IKCIIEPUMEHT,
BKJIIOYast CHH-
T€3, aHaJIN3,
W3yYCHUE
CTPYKTYPHI U
CBOMCTB Be-
IIECTB U MaTe-
pHUasoB, Hccle-
JIOBAHUE TIPO-
LIECCOB C UX
y4acTHEM

3uarn:

-OCHOBHBEIC npaBI/ma HpOBeI[eHI/ISI XUMHUYC-
CKOTO DJKCIIEPUMEHTa C COOJIOJIEHUEM HOPM
TEXHUKH OS30IIaCHOCTH, BKIIIOYas CHUHTE3, aHa-
JIN3, U3y4YEHHUE CTPYKTYpPbl U CBOMCTB BELIECTB
¥ MaTepHUaJiOB, UCCIICIOBAHHUE TPOIECCOB C UX
y4acTHEM

YMmeTh.

'CI/IHT63I/IpOBaTI) BC€IIIECCTBA N MaTepI/IaJILI
Pa3HOU MPUPOJIBI C UCTIOTB30BAHUEM HMEIO-
IMXCS METOIUK,

-IIPOrHO3UPOBATh PA3BUTHE U OIICHKY
ABAPUITHBIX CUTYallUi C TO3UIIUN METO0JIOTUU
pucKa.

Baanersn:

-METOJIaMH  TIPOBEJCHHSI  CTaHIAPTHBIX
omepayy JUIsl ONpPENeICHUS XUMHUUYECKOTO W
(ha3oBoOro cocraBa BEIIECTB W MaTE€pUajOB Ha
HX OCHOBE.

MPaKTUYECKOE 3aHATHE, Jia-
OoparopHas paboTa, TECTUPOBa-
HUE, KOHTPOJIbHAs paboTa, K-
3aMeH

TunoBwle o1leHOYHEBIE MaTe-
pHUaBI ISl YCTHOTO OTpoca
(pazmen 5 );

TUTIOBBIC TECTOBBIC 3a/TaHHS
(pazmen 5)

OrneHOYHBIE MaTepUaIbl TS
CaMOCTOSTEIbHOM paboThI (TH-
MOBBIE 3a7a4M pasjaen S.);

Bonpocsl kK KOIOKBHYMaM
1.2.3 1 mo TeMaM KOJIMYECTBEH-
HOT'O aHau3a

TUIIOBBIE OIICHOYHbIE MaTe-

pHuaibl K CaMOTIPOBEPKE(pazoen
5)




OIIK-6.
Crniocoben
MIPEJICTaBIISTh
pe3yIbTaThI
CBOEH paboTHI B
YCTHOM U MHUCh-
MEHHOU popme
B COOTBETCTBUU
C HOpMaMHU |
MIPaBUIIAMH,
MPUHATBIMU B
npodeccuo-
HaJLHOM CO00-
ECTBE

3HaTh!

-CrocoOBbl  MIPEACTABIICHHUS PE3YJIbTATOB
paboThl B BUJIC OTYETA MO CTAHJAPTHOM (popme
B COOTBETCTBMHM C HOpPMamMH H IIpaBHJIAMH,
NPUHATBIMA B MPO(ECCHOHAIFHOM  CO001IIe-
CTBE

MPaKTUYECKOE 3aHsITHE, Ja-
OopatopHas paboTa, TeCTUpOBa-
HHUE, KOHTpOJbHas paboTa, K-
3aMCH

TunoBwle OIEHOYHBLIC MaTe-

puaibl s YCTHOTO Ompoca
(paszoen 5);

TUTIOBBIC TECTOBBIC 3aJIaHUS
(paznmen 5)

OrnieHOYHBIE MaTEPHAIIBI IS
CaMoCTOSITENIbHON paboThl (TH-
MOBBIE 337]a4M pasjen S);

pUMEpHbIe TeMbl pedepa-
ToB (pazgen 5);

TUTIOBBIC OTICHOYHBIE MaTe-
pHaHI K

YMmeTh.

-TIPEJICTABIIATh PE3yJIbTAThl PAOOTHI B BUJIC
TE3WCOB JIOKJIAJla Ha PYCCKOM SI3BIKE B COOT-
BETCTBHH C HOpPMaMHU W TIPABWJIAMH, TIPUHSTHI-
MH B XUMHAYECKOM COO0OIIIECTBE

MIPAKTUYECKOE 3aHATHE, Ja-
O6opaTtopHasi paboTa, TeCTUpOBa-
HUE, KOHTpOJIbHAas paboTa, 3K-
3aMeH

TunoBwle OIeHOYHBIE MAaTe-

puanasl IS YCTHOTO —OIpoca
(paszoen 5);

THUIIOBBIC TECTOBBIC 3aaHUS
(pa3men 5)

O1eHOYHBIC MaTePUATBI TS
CaMOCTOSITEIPHOW palbOThl (TH-
MOBBIE 3a7]a4M pasjaen S);

MpUMEpHBIE TeMbl pedepa-
ToB (pazmen 5);

TUTIOBBIC OLICHOYHBIE MaTte-
pHUaibl K 3K3aMeHy (pazoen 5)

Baanersn:

-HaBBIKAMH MPE3EHTAIMU MO TeMe paboThl
B YCTHOM M THCBMEHHOW (opMe B COOTBET-
CTBUU C HOPMaMH U MPaBUIAMHU, IPUHATHIMU B
pohecCHoHAIBHOM COO0IIeCTBE

NPaKTUYEeCKOEe 3aHATHUE, Jia-
OoparopHasi paboTa, TECTUPOBa-
HHUE, KOHTPOJbHas padoTa, K-
3aMeH

TumoBbIC OICHOYHBIC MaTe-

puanbl s YCTHOTO —OIpoca
(paszoen 5);

TUTIOBBIC TECTOBBIC 3a/IaHUS
(pazmen 5)

OrneHo4HbIE MaTepUabl s
CaMOCTOATENBbHOW paboThl (TH-
HOBBIE 3a/1a4u pazjien S);

IpUMEpHbIE TeMBbl pedepa-
TOB (pasmen 5);

TUIIOBBIE OIICHOYHBIE MaTe-
pHaJIbl K 9K3aMEHY




7. YueOHO-MeTOAMYECKOE U HH(POPMALMOHHOE o0ecTedeHne JUCHUIIMHBI (MOLYJIs1)
7.1. Ocnosenaa numepamypa

1. OcHoBbl ananmutudeckoi xumud (o pen. FO.A. 3omorosa). Kaural.OO0rmre BOpockl. METOIBI pa3-
nenenus.- M.: Beic. mik.,. 2012.- 383,

2. OcHoBbl aHanuTHYecKoi xumuu (o pea. FO.A. 3onotoBa). Kaura 2. MeToapl XUMHYECKOTO aHAIIHU-
3a.- M.: Bercm. mk.,. 2012.- 461 c.

3. OcHoBbI aHanuTH4eckoi xumun. [Ipaktudeckoe pykoBoacTBo. Komektus aBropos. / [Tox pen. FO.A.
3oiiotoBa. M.: Beicmr. mk., 2001. 463c.

4. BacunbeB B.I1. Ananutnueckast xumus. Knura 1. Tutpumerpuueckrue U rpaBUMETPUYECKUE METOIbI
ananu3a. M.: lpocda. 2005. 369 c.

5. Bacunwes B.I1. Ananutndeckas xumusi. Kaura 2. @u3nko-xuMudeckue MeTo bl ananu3a. M.: Jlpoda,
2005. 384 c.

6. Xuxanmuua T.U., Hukutnaa H.I'. Anammtnyeckas xumus. U3n.-Bo FOpaiit 3-e uznanue . 2012.

7. AHanmuTHYecKass XUMUS U (PU3NKO-XUMUYECKUE METO bl aHaJIh3a B 2-X TOMax MoJ peal. mpodeccopa
Nmenko AJL.T.1. M:Axkanemus. 2012

8. AHanmuTHYeCcKas XUMUA U (PU3NKO-XUMUYECKHIE METO/IbI aHaIM3a B 2-X TOMax Mo pel. npodeccopa
Nmenko AJL.T.2. M:Axanemus. 2012

9 .Anaymtrueckas xuMus. [IpoGIeMbl 1 TTOIX0/IBI B 2-X TOMAX . MEPEBOJT C AaHTITHIUCKOTO TOJT PEIAKIIH-
el akamemuka 3omotoBa [0.A., 1.1,M.: Mup, Act. 2004.608 c.

10.Ananutrnyeckas xumus. [Ipo6ieMbl 1 TOIX0IbI B 2-X TOMAaX . IEPEBOJI ¢ aHTJIMMCKOTO TIO]T PETaKITHU-
el akamemuka 3omotosa l0.A., 1.2,M.: Mup, Act. 2004.608 c.

11. Ananutraeckas xumusi. DU3NKO-XUMUUYECKHE U (PU3NUECKHE METO B aHAN3a [ DIIEKTPOHHBIHN pe-
cypc] : yuebnoe nocodue / H. 1. Mosuan, T. C. T'opOyHoBa, . . Esrensena, P. I'. PomanoBa. — Dnek-
TPOH. TEKCTOBbIE NaHHble. — Kazanp : KazaHCkuil HalMOHABHBIN HCCIIEI0BATEILCKUN TEXHOJIOTUYECKU I
yHuBepcutet, 2013. — 236 ¢. — 978-5-7882-1454-2. — Pexum nocrymna:
http://www.iprbookshop.ru/62058.html

12. Xaputonos 10.4., Aranutnueckas xumusi. AHanmTuka 1. O0mue Teopetndeckrue ocHOBBI. Kade-
CTBEHHBIN aHammu3 [ DnekTpoHHbIA pecypc]| / XaputonoB 0.4, - M. : TDOTAP-Menua, 2014. - 688 c. -
ISBN 978-5-9704-2934-1 - Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970429341.html

13. Xaputonos 10.4., Aranutnueckast xumusi. KauectBennbiit anHanu3. Tutpumerpus. COOpHUK
yIpaKHEHUH [ DIeKTpOoHHBIN pecypce] : yaedHoe nocodue / FO. 4. Xapuronos, JI.H. Ixabapos - M. :
I'DOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 - Pexxum noctymna:
http://www.studentlibrary.ru/book/ISBN9785970432723.html

7.2. /lonoanumenvuan aumepamypa

1. Orro M. CoBpeMEeHHBIE METOIbI AHATMTHYECKON XUMHH ( B 2-X ToMax). M.: Texnocdepa,
2003. 416 c.

2. Kynne V., IBenr I'. OcHOBBI KaueCTBEHHOTO M KOJIMYECTBEHHOTo aHanu3a. M.: Mup, 2097, 424 c.

3. ®putn k., lenk I'. KonnuectBennslit anamu3. M.: Mup, 2078, 557 c.

4. TTuxkepunr Y.®d. CoBpemeHHas aHanutudeckas xumusa. M: Xumus, 2077, 558c.

5. Ilerepc M., Xaiiec JIx., Xudptee I'. Xumuueckoe pasieicHiue 1 K3MEpEHNE: TEOPHsI U MPAKTHKA aHa-
JIMTUYECKOH XxuMun. B 2-x xa. M: Xumus, 2078.

6. Jlatitunen I'.A., Xappuc B.E. Xumudeckuii ananus. 2-¢ u3a., M.: Xumus, 2079, 624 c.

7. l'ynaaunkuiit A. Peakuuu KMUCIOT ¥ OCHOBaHUH B aHanuTu4yeckoit xumun. M.: Mup, 2075, 239 c.

8. Hepddens K. Cratuctrka B ananuTHueckoit xumuu. M.: Mup, 2094, 268 c.

9. YepHosbsHi M.C. u ap. Cucrematuyeckue U caydaiHble MOTrPEeITHOCTA XUMUYECKOTO aHaU3a. .
YueOHoe mocobue amns By3os/ - M.: UKL "Akanemkuura ", 2004.- 157 c.

10. Xonpuoexep 3. u ap. OpraHudeckue peareHThl B Heopranndeckom anainuze. M.: Mup, 2079, 752 c.

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

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

7.3. llepuoouueckue uzoanun

1. XKypHan aHAIUTUYECKON XUMUU

2. Xypnan o6melt XumMun



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

3. XKypHas1 HeopraHM4eCKOHXUMHUH
7.4. Hnmepnem — pecypcol
[Tpu n3yyeHnn AUCUUIUIMHBI «AHAIMTHYECKAs: XUMUsD oOydaromuecs: o0ecrneyeHsl J10CcTynoMm (yaa-

JICHHBIH JJOCTYN) K 3JEKTPOHHBIM HH(POPMALIMOHHBIM PECYpCaM:

Ne Haunme- Kparkas Anpec caiita Haumeno- Ycaosus no-
n/n HOBaHUe XapakTepu- BaHHE OPraHu- cTyna
3JIEKTPOHHOT 0 CTHKA 3amuu-
pecypca BJIaJIeJIbIIA;
PEKBHU3HUTHI J10-
roBopa
1. 9B/1 PI'b Dnek- http://www.di OI'BY «Poc- ABTOpH30BaH-
TPOHHBIE BEP- ss.rsl.ru cuiickas rocyaap- HBIW JTIOCTYI U3
cuu CTBEHHas1 6u0- OnbOIMOTEKH
885898 mouHeb moteka» (PT'B) (x. 112-113)
X TEK-
CTOB JHiccepTa JloroBop
LU 1 aBTOpe- Ne095/04/0011
tdbepaToB u3 oT
¢donma Poc- 05.02.2023 1.
CUHCKOM rocy-
JTAPCTBEHHOU
ONOIMOTEKH
2. «Web of ABTOpH- http://www.is Komnanus Hocryn no IP-
Science» TETHASTIOJIHU- iknowledge.com/ | Thomson Reuters anpecam KbI'Y
(WOS) TeMaTudecKas Cyoanuen-
pedepaTuBHO- 3HOHHBI| 10T0-
oubmmorpadu- BOP
Jeckasi U NeW0S/558
HAyYKOMETPH- ot 02.04.2018 r.
yeckas 6aza
JAHHBIX, B KO-
TOPOM MHJIEK-
CUPYIOTCS
okoJio 12,5
TBIC. KYPHAJIO
B
3. Sciverse Pedepa- N3narens- Hoctyn o IP-
Scopusu3ma- | THBHAs U aHa- http://www.s ctBo «Elsevier. anpecam KbI'Y
TENbCTBA JUTHYECKas copus.com Hayka u TexHo-
«Onp3eBup. | 6aza TaHHBIX, JIOTUUY
Hayxka u Tex- | comeprkamas KonTpakt
HOJIOTUM» e 21.000 Ne7E/223 ot
peleH3upye- 01.02.2023 1.
MBIX KypHa-
aoB; 100.000
kaur; 370

KHWXXHBIN ce-
puii (mpoJoJi-
KaroIuxcs
U3JIaHMi);

e 68
MJIH. JIOKJIaJIOB
U3 TPYJOB
KOH(epeHIHii



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

Hayunas
3JIEKTPOHHAasI
onbéanorexa
(H2b PODN)

Onek-
TpoHHas OHO-
JMOTEKA HAy4-
HBIX ITyOJHKa-
U - MOJIHO-
TEKCTOBBIC
BEPCUU OKOJIO
4000 uHO-
CTpaHHBIX U
3900 oteue-
CTBEHHBIX
Hay4YHBIX JXKYP-
HaJoB, pede-
paThl myoJsn-
Kkarui 20 ToI-
CSTY JKYypPHAJIOB,
a TaKKe OTH-
canug 1,5 M.
3apyOeKHBIX U
POCCHICKHX
JIMCCepTALNH.

2800 poc-
CHUHICKHUX KYp-
HaJoB Ha 6e3-
BO3ME3THOU
OCHOBE

http://elibrar
.ru

000 «HDb»

IlomHbIM 10-
CTyn

ba3zanan-
HBIXSCiEN-
celndex
(PMHL)

Harwmo-
HaJbHAasl UH-
dhopmarnon-
HO-
aHaJIUTUYe-
CKasl cucTema,
aKKyMYJIUpy-
rorras ooiee 6
MUJUTHOHOB
MyOJIUKaIit
POCCHICKHX
aBTOPOB, a
TaKke HHPOp-
Marur 00 ux
LUTUPOBAHUU
u3 6oxee 4500
POCCHICKHX
KYpPHAJIOB.

http://elibrary
.ru

000 «HOb»

JInnen3non-
HBIH TOTOBOP

Sciencelndex

NeSI0-741/2023

15.03.2023 r.

ABTOpPHU30BaH-
HBIW JTIOCTYII.
ITo3BounseT no-
MOJTHSATH ¥ YTOYHSITh
CBEJICHUs O MyOJIH-
KalMsaX YYCHBIX
KBI'Y, nmeronuxcst
B PUHI]

IBC«Kon
CYJbTAHT
CTY/IEHTa»

13800 u3-
JIaHUH 110 BCeM
o0nacTsIM 3Ha-
HMH, BKJIIOYa-
eT bonee
yem 12000
y4eOHUKOB U
y4eOHBIX MO-
coouii ms BO
u CIIO, 864

http://www.st
udmedlib.ru

http://www.m
edcollegelib.ru

000 «Ilo-
JUTEXPECYPCH
(r.Mocksa)
Horosop
Nel138CJ1/01-
2023
Or
13.02.2023 r.

ITonnsii 10-
CTyN (perucTparnus
o IP-anpecam
KBI'Y)



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

HaNMEHOBaHUU
KYPHAJIOB U
917 monorpa-

¢buii.
7. 9bC Drek- https://e.lanb 000 «9BC [MonHerii g0-
«Jlanb» TPOHHBIEBEP- ook.com/ JIAHb» (r. CTYN (perucTparnus
CHU KHHUT Be- CaHKT- no [P-agpecam
DyIIUX U3/1a- [TeTepOypr) KBI'Y)
TEJILCTB y4eO- JloroBop
HOU U Hay4HOU Ne3E/223
JAUTEpaTypsl (B oT
TOM YHCJIE 01.02.2023r.
YHHBEPCUTET-
CKHX U3J1a-
TENbCTB), TaK U
AIIEKTPOHHBIE
BEPCHUH TICPH-
OJIMYECKUX
W3JaHUN O
Pa3TUIHBIM
obracTsM 3Ha-
HUH.
8. Hanuo- O6beu- https://a36.p OI'BY «Poc- HocTtym ¢ amek-
HaJbHAs HEHHBIH JJICK- 0} CHUICKas Tocyjiap- | TPOHHOTO YHTAJIh-
3JIEKTPOHHAsl | TPOHHBIN Ka- CTBEHHas1 O10- HOTO 3aJ1a OnbIMO-
oubauoTeka | Tanor GOHIOB JINOTEKAY Texku KbI'Y
PI'b POCCHICKHX
OuOINOTEK,
coaepKaIui
4 331 542
ANEKTPOHHBIX
JOKYMEHTOB
00pasoBaTelib-
HOTO U Hayy-
HOTO XapakKTe-
pa 1o pasziuu-
HBIM OTPaCIIsIM
3HaHUHU
9, 9BC 107831 http://iprbook 000 «Ai ITonHeI#A 10-
«Aiilluldp- | nmyGnukanuii, B shop.ru/ [Tu DOp Menua» | cryn (perucrpanus
Oykc» T.4.: 20071 — (r. CaparoB) no [P-anpecam
y4eOHBIX U3- Jorosop KBI'Y)
IaHuu, 6746 — Ned839/20
HAy4YHBIX U3- oT
nmanuu, 700 01.02.2023 1.
KOJIJICKIINH,
343 xypHaia
BAK, 2085
ayauoun3a-
HUU.
10 Me:xnay- Hudposas http://Crossre HIT ABTOpHU30BaH-
HApoJHasi cu- | uAeHTU(UKa- f.com «HOUKOH» HBIU JTOCTYII
crema 0u0- | U 0OBEKTOB Jorosop

Juorpaguye-

(DOI)

NeCRNA-1060-



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/

CKHX CCBLIOK 2001 07.05.2023
Crossref r.

11 Polpred.c 00630p http://polpred 000 Hocryn nio IP-
om. Hosoctn. | CMU Poccun .com «ITonmpen copa- anpecam KbI'Y
O030p CMU. | u 3apyOexbs. BOYHUKH
Poccus u 3a- | [lonHbie Tek-

pyoOexbe CTHI + aHaJIN-
tukaun3 600
u3aHui 1o 53
oTpacisiM
12 Ipe3u- Bonee 500 http://www.p OI'BY «llpe- ABTOpH30BaH-
AeHTCKas 000 »rexTpoH- rlib.ru 3UICHTCKas Ouo- HBIW JOCTYII U3
O0nbIMoTEeKAa | HBIX JOKYMEH- nuoteka uM. b.H. | Oubnuoteku (aym.
um. B.H. TOB I10 UCTO- Ensuunay (. Ne214)
Eabnuna puu Oteue- Cankrt-
CTBa, POCCHI- [TetepOypr)
CKOM rocyaap-
CTBEHHOCTH,
pycckomy
SI3BIKY M TIPABY

CoBpemenHble npodeccuoHatbHble 0a3bl JAHHBIX (B TOM YHCIIE MEX/IyHapOIHbIE pedepaTuBHbIE 0a3bl
JAHHBIX HayYHBIX U3JIaHUI) U HH(GOPMAIIMOHHBIE CIIPAaBOYHBIE CUCTEMBbI

OmMH W3 cambIX CTapblX M aBTOPHUTET-
HBIX 00IIeHayIHBIX XKypHaoB. [lyOmukyer wuc-
CIIEZIOBaHUS, TOCBSIIEHHBIC INMHPOKOMY KpPYTY
BOTIPOCOB, B OCHOBHOM €CTECTBEHHO-
HayuHoi Tematukd. C 2005 ronma >xypHai myo-
JIMKYET MOJKACTBI, TIIE BKpATIE OO0CYXKIAITCS
JOCTYDKCHUSI HAYKU M ITYOJMKAIIMKA 33 TOCIIE-
HIOIO HEJIEITIO — JIBE.

Hoctyn ¢BOOOAHBI
WWW.nature.com
archive.neicon.ru

Nature

Springer Materials — sto camas nosHas 6a3za
JIAHHBIX, OTIMCHIBAIOINAsI CBOMCTBA M XapaKTEPH-
SpringerMateria cruku matepuanoB. OHa aKKyMyIupyeT HH(OP-
Is MAalMI0 M3 TaKUX JAMCIUILUIMH, KaK MaTepualio-
BejieHue, (pusuka, (uznMveckas U HEOopraHude-

CKasi XUMHsI, MAIIIMHOCTPOCHKE U JIp.

Pecypc noctynen o IP-
agpecam TYCVYPa
materials.springer.com

SIBnsieTcsi HEKOMMEpPYECKMM aKajeMuye-
CKUM M3/aTeJIbCTBOM, IIeyaTaroluM okojio 40
cepuil (KypHaJIOB, €XETOJHHKOB), MyOIUKYIO-
IIUX KPYIHBbIE 0030pHBIE CTATbU O JOCTHIKEHUSIX
B 00JIACTH €CTECTBEHHBIX U COIMAJbHBIX HayK.
Bboree mosoBUHBI U3 3TUX KYPHAIOB UMEIOT BbI-
COYaWIIMK YpOBEHb LUTUPOBaHUA IO MMmmakr-
¢dakrop (Science Citation Index), 3anumas mnep-
BbI€ MECTA B CBOUX KAaTErOPUSAX HaYK.

JKypHaas! u3na-
TenberBa Annual
Reviews

archive.neicon.ru

OTO MONHOTEKCTOBas 0a3a JaHHBIX KypHa-
70B u3narenbctBa OKCHOPACKOro YHHUBEPCUTE-
Ta. Pecypc aHIIOSA3BIYHBIN, COAEPKUT MaTepua-
JbI TIO OOILIECTBEHHBIM U T'YMAaHUTApHBIM, €CTe-

JKypHais! u3na-
teabpctBa Oxford
University Press

archive.neicon.ru



http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source

CTBEHHBIM W TEXHMYECKUM HayKam, WHMOpMa-
THUKE, MEIUIIMHE, 3[PABOOXPAHEHHUIO U JP.

XKypuaner Royal Society of Chemistry — ag-
TOPUTETHBIC HAy4YHbIC H3JaHUS, YTO TOATBEP-
K/IaeTcsl UX BBICOKUMU IMOKazaTtessiMu B Journal
Citation Reports. B xateropun «Xumus. Myib-
TUAUCUUINIMHAPHBIC  MCCICAOBAHWA»  Cpeau pubs.rsc.org
nepBbIx No panry 20 XypHajoB 6 U3IAIOTCS
Royal Society of Chemistry. Bce npyrue u3na-
TEJIbCTBA TIPEACTABICHBI MEHBIIMM KOJIHYE-
CTBOM >XypHaJsioB B To1-20.

[Hudporoii ap-
XHUB JKYPHAJOB M3/1a-
tenscTBa Royal
Society of Chemistry

Otu 0a3bl JaHHBIX MpeAHA3HAYEHBI TSl HC-
MOJIb30BaHMs MIHMPOKON myOnaukoil. 1M3-3a orpa-
HUYEHUH 0OOpyIOBaHUS U MPOIYCKHOM cHO-
[TarenTHast 6a3a COOHOCTH OHU HE TPEIHA3HAYEHBI JIJIST MAaCCOBO-
USPTO ro ckaunBanusa naHHeix USPTO. Jlna nmomyde-
HUS JIOTIOJIHUTENbHON MHpopManuu o0 o0bem-
veix npaHHeix  USPTO, mocerute cTpanu-
1y DJIEKTPOHHbBIE TPOAYKTHI IAHHBIX.

patft.uspto.gov

1 uH(popMalMOHHbIE cripaBouHble cucTeMbl «KoHcynbranT [lmocy, «"apant».

7.5.Memoouueckue ykazanus K 1a00pamopHsiM U RPAKMUYECKUM 3AHAMUAM

1. XacanoB B. B., Yas6amera P.J[.. KauecTBeHHBII 1 KOJMYECTBEHHBIN aHaM3. JlabopaTopHbIi mpak-
tukyM — Hanpunk: Kabapanno-bankapckwuii ['ocymapctBennsiii Yausepcurert, 2017 . — 142 c.

2. Yiwbamesa P./1., Xacanos B.B. KonndectBennsiit ananms. JIabopaTopHsIii npakTukym — Hampumk:
Kabapauno-bankapckuii ['ocynapctBennsiii YauBepcutet, 2016 . —55¢.

3. OcHoBbl aHamuTH4ecKO xumun. [IpakTrnueckoe pykoBoactBo. Komnektus aBTopos. / [Tox pen. FO.A.
3osotoBa. M.: Beiciras mkoia, 2001. 412 c.

4. BacunweB B.I1. Ananutnueckas xumus. COOpHUK BOIPOCOB, YIpaKHEHUH u 3amad. M.: JIpoda.
2003. 320 c.

5. JIypwe FO.1O. CripaBouHUK 110 aHAIMTHYECKOU XUMUHU. 6 u3a. M.: Xumus, 2089.

7.6. Memoouueckue ykazanusa no npoeeodeHuI0 pa3iuidHslX y4eOHblX 3aHAMUIl, K KYPCOBOMY NPOEK-
MUpPoBaAHUIO U OPY2UM BUOAM CAMOCHLOAMENbHOU PAdOmbL.

Memoouueckue pexomenoauuu no u3y4eHur0 OUCUUNIUHBL «AHATUMUYECKaAna Xumuay» 0na ooyua-
rowuxca

[Ipucrynas kK U3y4eHHUIO TUCHUILIMHBI, 0OydaronemMycss He0OX0AUMO O3HAKOMHTHCA C TEMaTHYECKUM
IUTAHOM 3aHSTHM, CIIHCKOM PEKOMEHIOBAaHHOW yueOHOM nuTeparyphl. ClenyeT YSICHUTH MOCIEAOBaTENb-
HOCTbH BBIMIOJTHEHUSI MHAUBHUIyadIbHBIX YU€OHBIX 3a/laHUM, 3aHECTU B CBOIO pab0OYyIO TETPaab TEMbI U CPOKU
MIPOBEJICHUS] CEMHHAPOB, HATUCAHUS YU4EOHBIX U TBOpUYECKUX padoT. [Ipu n3ydyeHnn AMCUMUILTUHBI 00yYaro-
IIMecs] BBIMOJHSAIOT CIEAYIOUIUE 3aJaHus: U3Yy4aloT PEKOMEHIOBAaHHYI0 YUeOHYIO U HAay4dyHYIO JIUTEPaTypy;
MUITYT KOHTPOJIbHBIE paOOThI, TOTOBAT JOKJIA/Ibl M COOOIICHUS K MPAKTUYECKUM 3aHATHUSIM; BBIIIOJHAIOT Ca-
MOCTOATEJIbHbIE TBOPYECKHE Pa0OThI, YUaCTBYIOT B BBINOJHEHUM MPAKTUYECKUX 3aJaHU. YPOBEHb U TIIy-
OMHA YCBOGHUS TUCIUIUIMHBI 3aBUCAT OT aKTUBHOU M CHCTEMAaTHUECKO# pabOThl HA JIEKIHIX, U3YYCHHUS pe-
KOMEHI0BAHHOM JIUTEPATYPHI, BBIIIOJHEHHS] KOHTPOJIBHBIX TUCbMEHHBIX 3aJaHUI

Kypc u3ydaercs Ha JNeKnusIX, CEMHHapaXx, MPH CaMOCTOATEIbHON UM MHIWBUIYATbHON paboTe oOydaro-
muxcs. OOyJaronuiicst s MOJHOTO OCBOCHMSI MaTepHalia JIOJDKEH HEe MPOMYyCKaTh 3aHSATUS U aKTUBHO
y4acTBOBAaTh B yueOHOM mporiecce. JIeKIuu BKII0YaroT BCe TEMBI 1 OCHOBHBIE BOITPOCHI TEOPUU U MPAKTUKU
cTpaxoBanus. Jlyisg mMakcuManbHOU 3(P(GEKTUBHOCTH W3Y4EHHUS HEOOXOJWMO TMOCTOSIHHO BECTH KOHCIEKT
JIEKIIM, 3HaTh PEKOMEHAYEMYIO MPETOIaBaTEeNEM JIUTEPATyPy, MO3BOJISIONIYIO JOTIOJHUTH 3HAHUS U JTy4Ille
MOJATrOTOBUTHCA K CEMUHAPCKUM 3aHITHSIM.

B cooTBeTcTBHM ¢ yueOHBIM IJIAHOM Ha KAXIYI0 TEMY BBIJCIEHO HEOOXOAMMOE KOJIMYECTBO YacOB
MPAKTUYECKHUX 3aHATUN, KOTOPbIE MPOBOJAATCS B COOTBETCTBHH C BOIPOCAMH, PEKOMEHIOBAHHBIMH K U3y4e-


https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/

HUIO MO ompeieieHHbIM TeMaM. OOyuaronuecs JTOLKHBI PEryIsIpHO TOTOBUTHCA K CEMUHAPCKUM 3aHSATUSIM
Y y4acTBOBaThb B OOCYXJIEHHHM BOIPOCOB. [Ipu MOArOTOBKE K 3aHATHSAM CIEAYET PYKOBOACTBOBATHCS KOH-
CIIEKTOM JIGKIMH ¥ PEKOMEHJOBAaHHOW suTepaTypoil. TemaTuueckwii mjaH JUCHMIUIMHBL, Yy4eOHO-
METOJIMYECKUE MaTepPHAIIbl, a TAKXKE CIIMCOK PEKOMEHJOBAHHOUN JTUTEpaTyphl MPUBEICHBI B paboueil mpo-
rpamme

B xoze n3ydeHus QUCHUILTAHBI 00YJArOIIHIICS UMEET BO3MOXKHOCTh TIOJTOTOBUTH pedepaT Mo BeIOpaH-
HOUM W3 mpeioxkeHHoro B PaGodeil mporpamme crimcka Teme. BBICTYIUIGHHE ¢ JOKIaIoM 1o pedepary B
rpyIIe TpoBOAUTCA B (JOpME MPE3CHTALMU C UCIIOJIb30BAHUEM MYJIbTUMEANIMHON TEXHUKH.

Memoouueckue pekomenoayuu npu padome Had KOHCHEKMOM 60 6PEMA NPOGEOEHUS IEKYUU

B mporecce neKIMOHHBIX 3aHIATHH 11€71€cO000pa3HO KOHCIEKTUPOBATh y4eOHbIM maTtepuain. s 3Toro
HCIIOJIB3YIOTCS OOIINE U YTBEPAUBIINECS B MIPAKTUKE MPABUIIA, U IPUEMbI KOHCTICKTUPOBAHUS JICKITUH:

KoncrniektupoBaHue JeKIUi BEIETCS B CIEUUATIBHO OTBEICHHOM ISl ATOTO TETPAJU, KaXKAbIA JUCT KO-
TOpPOM JOJKEH UMETh MOJISl, HA KOTOPBIX JIEJIAI0TCS MOMETKHA U3 PEKOMEHIOBAHHOM JINTEPATYPbI, TOMOIHS-
IOIIME MaTepUall MPOCIYIIAHHON JIEKITNH, a TAaKKe TOT4EPKUBAIOIINE 0COOYIO BaKHOCTh TE€X WJIM MHBIX TEO-
PETUYECKUX MOJIOKEHUH.

[lenecooOpa3HO 3amMCHIBaTh TEMY U IIJIAH JICKIIUH, PEKOMEHAYEMYIO JTUTEPATYpy K Teme. 3arucH pas-
JIENOB JIEKIUH JTOJHKHBI UIMETh 3ar0JI0BKH, MOJ3ar0J0BKH, KpacHbIE CTPOKH. J{Ji BBIAENIEHUS Pa3/IeNioB, BbI-
BOJIOB, OTIPEICIICHU, OCHOBHBIX UM MOKHO MCITOJIH30BaTh IBETHHIE KapaHJAIIH U (PIIOMACTEPHI.

Ha3BaHHbIE B JEKIIMHU CCHUIKM HA TIEPBOMCTOYHUKK HAJ0 MOMETUTH HA TMOJISAX, YTOOBI TIPU CaMOCTOSI-
TEeNbHON paboTe HAWTH U BIUCATh UX. B KOHCTEKTE JOCIOBHO 3aITMCHIBAIOTCS OMPEEICHUS MMOHATHA, KaTe-
ropuii 1 3aKkoHOB. OcTalbHOE JI0JDKHO OBITH 3aITUCAHO CBOMMHU CIIOBAMH.

KaxxmoMy cTyneHTy HEoOXoaumMo BhIpabOTaTh M MCIOJIB30BaTh JOMYCTUMBIE COKpaIleHUs1 Hauboiee
pacnpoCTPaHEHHBIX TEPMUHOB Y TTOHATHIA.

Memoouueckue pekomenoayuu no n0020MoeKe K NPAKMUYECKUM 3AHAMUAM

[TpakTnueckne (ceMHUHAPCKHUE) 3aHATHS — COCTaBHAs 4acTh y4eOHOTro mpoliecca, rpymmnoBas Gopma 3a-
HATUN MpPU aKTUBHOM y4YacTUU CTYJAEHTOB. [IpakThueckue 3aHATUS CIOCOOCTBYIOT YriiyOJIEHHOMY H3yue-
HUIO0 HanOoJiee CIOKHBIX MPOo0IeM HAayKU U CIIy>KaT OCHOBHOM (hOpMO¥ MMO/ABEIEHUSI UTOTOB CAMOCTOSATEb-
HOM paboThl oOyuatonuxcs. Llenpio mpakTHUeCKUX 3aHATUHN SIBIIIETCS YriyOJleHne U 3aKpeIuieHne TEOPEeTH-
YeCKUX 3HAaHUMU, MOJYYEHHBIX OOYyJaloNmIMMHCS Ha JIEKUHAX U B MPOILECCE CAMOCTOSITEILHOTO H3YyYEHUs
y4ueOHOT0 MaTepHaa, a, cjae10BaTesIbHO, JOPMHUPOBAHKE Y HUX OINPEAEICHHBIX YMEHHI 1 HaBBIKOB.

B xoz1e moAroToBKH K CEMUHAPCKOMY 3aHITHIO HEOOXOJMMO MPOYUTATh KOHCIIEKT JIEKIUH, U3YYUTh OC-
HOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JOTOJHUTEIBHON JTUTEPaTYpOi, BHIMOJIHUTH BbIJAHHBIE MPENOaaBa-
TeJeM MpakTuyeckue 3afaanus. [Ipu 3Tom ydyecTh peKoOMeHAaluy MPernoaaBaress U TpeOOBaHUS IPOTPaMMBI.
JlopabaTbIBaTh CBOM KOHCIEKT JICKIIMH, JleJlas B HEM COOTBETCTBYIOLIUE 3aMIUCH U3 JIUTEPATYPHI.

XKenarenbHO mpU MOArOTOBKE K MPAKTHUYECKUM 3aHATHUAM IO JAUCUUIUIMHE OJHOBPEMEHHO HCIOJIB30-
BaTh HECKOJIbKO HCTOYHUKOB, PACKPBIBAIOIINX 33JaHHbBIE BOIIPOCHI.

Ha mpaxTudeckux 3aHaTUsIX 00ydaromyecs: yyaTcsi FpaMOTHO M3Jarath npo0saeMbl, CBOOOIHO BBICKa3bI-
BaTh CBOU MBICIHU U CYXXJEHUS, PACCMATPUBAIOT CUTYaIlMH, CIIOCOOCTBYIOIIUE PA3BUTHUIO MPOQPECCHOHANb-
HOUM KommeTeHTHOocTU. CleayeT MMeTh B BHUAY, YTO MOJATOTOBKA K MPAKTHYECKOMY 3aHSITHIO 3aBUCUT OT
(dbopMbI, MecTa MPOBEACHUSI CEMHHApa, KOHKPETHBIX 3aJaHUi U MOPYyYEHHIl. DTO MOXKET ObITh HAIMCAHHE
JOKIJIaaa, acce, pedepara (C mOCIeIyIOMUM UX 00CYKIEHUEM ), KOJUIOKBHYM.

Memoouueckue pekomenoayuu no 6bINOJIHEHUIO 1ADOPAMOPHBIX padom

[lepeuens nabopaTOPHBIX padOT U METOJMYECKHUE YKa3aHUS IO UX BBIMOJHEHUIO IPUBOIATCS B 1. 7.5.

Memoouueckue pekomenoayuu no OP2aAHU3IAUUN CAMOCM OAMETbHOU PAdOm bl

CamocrosarensHas pabora (mo B.M. Jlamo «camMOCTOSITENbHBIN — YeNOBEK, UMEIOIIUI CBOM TBEpAbIE
yOeXACHUS») OCYIIECTBISIETCS NP BceX hopMax 00ydeHHsI: OUHOU U 3a0UHOIA.

CamoctosarenpHas paboTa 0oOydaroluxcs - CIoco0 aKTUBHOTO, IEJIEHANPaBICHHOTO MPUOOpETeHHS
CTYIACHTOM HOBBIX JJIsl HETO 3HAHUM M YMEHHI 0e3 HeOCPEICTBEHHOTO YJ4acTHsl B 3TOM Ipoliecca mpenoja-
Baresieil. [loBbIlIeHUE POIM CaMOCTOSITENBHON pabOThl 00YJAIOIIUXCS TPU MPOBEICHUU PA3IUYHBIX BUIOB
y4eOHBIX 3aHATHI MpeAnoIaraeT:

— ONTUMM3AINIO METOJ0B 0OyueHUs, BHEAPEHUE B YUEOHBIN MPOIIeCC HOBBIX TEXHOJIOTUI 00yde-
HUS1, OBBIIIAIONINX MPOU3BOIUTEIHHOCT TPY/AA MPEIoaaBaTensi, akTUBHOE UCTIOIb30BaHUE HH(HOPMAITHOH-



HBIX TEXHOJIOTHH, MTO3BOJIAIONINX 00yJaroneMycs B yA00HOe /Ui HErO BpeMsi OCBauBaTh YUeOHbII MaTepH-
alL;

- HIMPOKOE BHEIPEHNE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHHS;

- COBEpPILIEHCTBOBAHME METOJMKH IPOBEICHUS MPAKTHK M HAYYHO-HCCIIEAOBATEILCKOW PabOTHI
o0yJaromuxcs, MOCKOJIbKY HIMEHHO 3TH BHJIbI y4eOHOM pabOThI B EPBYIO OYEPEIh TOTOBSAT 00YJAIOLINXCS K
CaMOCTOSITEIIbHOMY BBITIOJTHEHUIO MPO(ECCHOHATBHBIX 3a71ay;

- MOJIEPHU3ALHUIO CUCTEMBI KYpPCOBOTO M JHUIIOMHOTO MPOEKTHPOBAHMSA, KOTOpPask JOJDKHA TOBBI-
IaTh POJIb CTY/EHTA B I0A00PE MaTepuaa, HOUCKE MyTel peleHus 3a1ad.

CamocrositenpHas paboTa IPUBOIUT CTYACHTA K TOJYYEHUIO HOBOTO 3HAHMSA, YIIOPSIOUYEHHUIO U yriTyo-
JICHUIO MMEIOIINXCS 3HAHUK, (JOPMHUPOBAHUIO Y HETO MPO(eCCHOHATBHBIX HABBIKOB M yMeHui. CamocTos-
TeJbHas pPadoTa BHIIOIHSIET P PYHKIIHIA:

- Pa3BUBAIOLIYIO;

- HH(}OPMaLMOHHO-00yUYaIoUTy10;

- OPUEHTUPYIOIIYIO H CTUMYIIHPYIOUIYIO;

- BOCIIMTHIBAOIIYIO;

- HCCIIEIOBATENBCKYIO.

B paMkax Kypca BBITIOJTHSIOTCS CIISAYIOIINE BUIbI CAMOCTOSITEIHHOM paboThI:

1. [IpopaboTka yuebHOro MaTepuana (1o KOHCIEeKTaM, y4eOHOM U Hay4HOH JIUTeparype);
2. BrimonHeHne pa3HOYPOBHEBBIX 3a1a4 M 3a/IaHHI;

3. Pabora ¢ Tecramu 1 BompocaMu JijIsl CAMOTIPOBEPKH;

4, BrimonHenne uToroBoit KOHTPOJILHOM pabOTHI.

CryneHTaM peKOMEHJIyeTCs ¢ caMOT0 Haudaja OCBOEHHS Kypca paboTaTh ¢ JIMTEpaTypoi W mpejiarae-
MBIMH 33JJaHUSIMH B (OpMeE TIOATOTOBKH K OYEPETHOMY ayJUTOPHOMY 3aHATHIO. [Ipu 3TOM akTyanu3upyror-
Csl UMEIOLIMECs] 3HAHUS, a TakKe co3faercs 0a3za JUlsl YCBOEHHUS HOBOTO MaTepuaia, BOSHUKAIOT BOIPOCHI,
OTBCTBI Ha KOTOPBIC CTYACHT IMOJIYYAacT B ayAUTOPUH.

HeobxomumMo OTMETHTH, YTO HEKOTOpbIE 3a/JaHusl AJIS CaMOCTOSITENIbHOM paboThl MO Kypcy HMEIOT
onpezeneHnyo cnenuduky. [Ipy ocBoeHHn Kypca CTyIeHT MOXKET MOJIb30BaThCsl OMOINOTEKOM By3a, KOTO-
pasi B TIOJIHOM Mepe obecrieueHa COOTBETCTBYIOMICH JTUTEPATYpOld. 3HAUUTEIBHYIO TIOMOIIH B TIOJITOTOBKE K
OuepeIHOMY 3aHATHIO MOKET 0Ka3aTh MMEIOLIUIICS B yUeOHO-METOAMYECKOM KOMIUIEKCE KPATKUM KOHCTIEKT
nexuuit. OH ke MOKET MCIOJIb30BaThCs U JIJISl 3aKPEIJICHHs MOIY4YeHHOTO B aynuTopun matepuana. Camo-
CTosITeNbHAs paboTa CTYJAEHTOB IMPEeIyCMOTPEeHA yUeOHBIM TUIAaHOM U BBITIOJIHSAETCS B 0053aTE€IbHOM MOPS-
Ke. 3aaHus MPeUIOKEHbI M0 KaXI0i U3ydaeMoil TeMe U MOTYT TOTOBUTHCS WHIUBUIYAIbHO UJIH B TPYIIIIE.
[To HeoOX0IUMOCTH CTYIEHT MOXKET 0OpalaThCs 3a KOHCY/IbTAallMe! K MpernojiaBatesnto. Boinonnenue 3ana-
HUN KOHTPOJIMPYETCS U OLEHUBACTCS MPEINO/IaBaTEIIEM.

JlJis yCHIeIHOTO CaMOCTOSTEIbHOTO U3YUYEHUS MaTepralla Cero/IHsI UCIOJIb3YIOTCS pa3IMyHbIe CPEJCcTBa
oOyueHus, cpeid KOTOPhIX 0co00€ MECTO 3aHMUMAIOT MHGOPMAIMOHHBIE TEXHOJIOTUH PA3HOTO YpPOBHS U
HAIPABJIEHHOCTH: 3JIEKTPOHHbIE YYEOHUKH M KYPChI JIEKUIUH, 0a3bl TECTOBBIX 3aJaHUI M 3a7ay. DJIEeKTPOH-
HBII y4eOHUK MpeacTaBiseT coOol MPOrpaMMHOE CPEICTBO, MO3BOJSIONIEE MPEACTABUTH IS M3YUEHUs
TEOPETUYECKUI MaTepHuall, OpraHu30BaTh anpoOUpOBaHKE, TPEHAK U CAMOCTOSTEIbHYIO TBOPUECKYIO pado-
Ty, IIOMOTAlOIIEe CTYACHTAM U MPENoAaBaTeNio OIEHUTh YPOBEHb 3HAHUU B ONpEAEICHHOW TeMaTHKe, a
TaKke cojiepxaiiiee HeoOX0UMYIO CIIPaBOYHYIO0 HHPOPMAIHIO. DIEKTPOHHBIN YUeOHUK MOXKET UHTETPUPO-
BaTh B ce0€ BO3MOXHOCTU PA3UYHBIX MMEJArOTMYECKUX MPOTPAMMHBIX CPEJICTB: O0YyYarOIIUX MPOrpamM,
CIPaBOYHHUKOB, YUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOTPAMM.

Jlig ycnemHoi opraHu3aluu CaMOCTOSITENIbHON pabOThl BCe aKTHBHEE MPUMEHSIOTCS Pa3HOOOpasHbIe
oOpa3oBaTeNbHbBIE pecypchl B ceTH MIHTepHET: CUCTEMBbI TECTUPOBAHUS MO PA3IUYHBIM 00JIACTSAM, BUPTYallb-
HBI€ JIEKIIUH, JTA00PATOPUH, TIPU ITOM TMOJIB30BATENIO JOCTATOYHO UMETh KOMITBIOTEP M MOJKII0UeHne K 1H-
TEpHETY Ui TOrO, YTOOBI CBSA3ATHCA C MPETOAaBaTeeM, peliaTh BEIUMCIUTEIbHBIC 3314 U MOJTy4aTh 3Ha-
Hus. Vcrnonp3oBaHue ceTeill yCUITUBAeT Pojib CAMOCTOSITENIFHON PadOThI CTy/IEHTa U MO3BOJISIET KapAWHAb-
HBIM 00pa30M U3MEHUTh METOUKY MPETOaBaHusl.

CTyneHT MOXET MOoJy4yaTh BCE 3a/JlaHMsI U METOJIMYECKUE yKa3aHUs 4epe3 CepBep, YTO AAET €My BO3-
MO>KHOCTh TIPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXXHOCTH C HEOOXOTUMBIMHU TSI BBITIOJIHEHUST paboT TPY-
no3zatpatamu. CTyZEHT UMEET BO3MOXKHOCTH BBHITIONHATH padOTy JOMa WJIM B ayIuTOpUU. boibioe Bocmu-
TaTeJIbHOE U 00pa30BaTeNbHOE 3HAYCHHE B CAMOCTOSTENILHOM Y4eOHOM Tpyle CTYIACHTa UMEET CaMOKOH-
Tpoib. CaMOKOHTPOJIb BO30YK/IaeT U MOAACPKUBAET BHUMAHUE U WHTEPEC, TOBHIIIAET aKTUBHOCTH MaMSITH



Y MBIIIJICHHS, TTO3BOJISIET CTYJCHTY CBOEBPEMEHHO OOHAPY)KHUTh M YCTPAHUTH JOMYIICHHBIE OIMUOKU U HE-
JOCTaTKHA, OOBEKTUBHO OIPENICIIUTh YPOBEHh CBOMX 3HAHMMA, MPAKTUYCCKUX yMeHUi. Camoe NOCTyIHOEe U
MIPOCTOE CPEACTBO CAMOKOHTPOJISI C TPUMEHEHHEM WH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUHN - 3TO
PSI TECTOB «on-line», KOTOPBIE TO3BOJISIOT B PEKUME PEATLHOTO BPEMEHHU ONPEIEIIUTh CBOW YPOBEHH Blia-
JCHHSI TIPEIMETHBIM MAaTEPHAJIOM, BBISBHTH CBOW OIMMOKU U TMOJIYYUTh PEKOMEHJAIMU MO0 CAMOCOBEPIIICH-
CTBOBAHMIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nureparypy MOKHO pa3felinTh Ha YYeOHUKH U ydeOHbBIE MOCOOUS, OPUTHHAIILHBIC HAyYHBIC MOHO-
rpaduuecKkue UCTOYHUKH, HAYIHBIC MyOIMKAIUKA B IMEPHOJMICCKON TedaTd. 13 HUX MOYKHO BBIJICIIUTH JIH-
TepaTypy OCHOBHYIO (PEKOMEHIYEMYIO), JOIOJHUTSIBHYIO W JIMTEPATYPy IS YrIIyOJEHHOTO W3YYCHHS
JUCIMTUTAHBIL.

W3ydeHne MUCHUIUIMHEI CJIETyeT HAYMHATH ¢ Y4eOHHKA, TOCKOJIbKY YIeOHUK — 3TO KHUTA, B KOTOPOU
W3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUU TI0 OTPEACTICHHOMY MPEJIMETY B COOTBETCTBHHU C IEISAMU H 3aaduaMu
00y4YeHUsI, yCTAaHOBJICHHBIMH TPOTPAMMOM.

[Tpu pabote ¢ yuTeparypoit HEOOXOAMMO YUUTHIBATH, YTO UMEIOTCS PA3INIHBIC BUIBI YTCHUS, U KaXK-
JIBIA U3 HUX MCIIOJIB3YETCS Ha OMPEISIICHHBIX Talmax OCBOCHUS MaTepraa.

Ilpedsapumenvroe dTeHUE HANPABICHO HA BBISBICHHE B TEKCTE HE3HAKOMBIX TCPMHUHOB H TMOWCK WX
3HAYEHUS B CIIPABOYHOM JIATEeparype. B 4acTHOCTH, NMPU YTEHUW YKAa3aHHOW JIMTEPaTypbl HEOOXOIMMO IT0-
IpOoOHEHIITUM 00pa30M aHATU3UPOBATH MTOHSATHUS.

Cke03H0e umeHue TIpeIoNaraeT MpoYTeHNe MaTepraia OT Havyajga 10 KoHma. CKBO3HOE YTEHHE JIUTe-
paTypbl U3 MIPHUBEICHHOTO CIHCKA AT BO3MOXKHOCTD CTYICHTY C(OOPMHUPOBATH CBOJI OCHOBHBIX IMOHITHH W3
n3y4aeMoi 00JacTH U CBOOOHO BIIAJIETh UMHU.

Buvibopounoe — Ha000POT, UMEET 1ETBI0 TIOUCK W OTOOp Marepuana. B paMkax JMaHHOTO Kypca BBIOO-
pOYHOE YTEHHWE, KaK CII0CO0 OCBOCHUS COJEPIKaHUS Kypca, JMOJDKHO HMCTIOIB30BATHCS MPH MOATOTOBKE K
MIPAKTUICCKUM 3aHATHSAM 110 COOTBETCTBYIONTUM Pa3JieiaM.

Ananumuyeckoe umeHue — 3TO KPUTUYECKHUI pa300p TEKCTa C MOCIEIYIONIUM €r0 KOHCIIEKTUPOBAHUEM.
OcBoeHME yKa3aHHBIX MOHATHH OyneT Hanbosiee YPPEKTUBHBIM B TOM ClIydae, €ClId MPH YTCHUH TEKCTOB
CTyZleHT OyzAeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTe u3 3TuX BompocoB chopmynupoBana B POC B
nepeyHe BOMPOCOB Uil cobecenoBanus. [lepeueHb 3TUX BOMPOCOB OTPaHUYEH, MOATOMY BaXKHO HE TOJIBKO
coJiep’KaHre BOMPOCOB, HO CaM MPUHLIUIT OCBOEHUS JINTEPATYPHI C MOMOIIIbIO BOIIPOCOB K TEKCTaM.

Henbto usyuaroweeo uTeHus sBIsSeTCs TIyOOKOEe M BCECTOPOHHEE MOHUMaHHE Yy4eOHOUM MH(pOopMaIuu.
EcTh HECKONBKO PUEMOB H3y4aroOIIero YTeHUS:

1.  UYreHue mo aJropuTMy IpenrnosaraeT pazdouenue nHbpopmanuyu Ha OJOKHU: Ha3BaHUE; aBTOP; HC-
TOYHHK; OCHOBHAs UJEs TeKCTa; (PaKTUYECKUN MaTepuall; aHaJlu3 TEKCTa IMyTeM COMOCTAaBJICHUS UMEIOIINX-
Csl TOUEK 3pEHUS 110 pacCMaTPUBAEMbIM BOTIPOCAM; HOBU3HA.

2.  Ilpuem mocTaHOBKH BOIPOCOB K TEKCTY UMEET CJICAYIOIIUN alrOpUTM:

ME/UIEHHO MPOYUTATh TEKCT, CTAPasACh MOHITH CMBICI U3JI0KEHHOTO;
BBIJICNTUTH KJIIOUYEBBIE CIIOBA B TEKCTE;

— TOCTapaThCs MOHATH OCHOBHBIC UEH, TOATEKCT U OOIIMIA 3aMbICel aBTOpa.

3.  Ilpuem te3upoBaHUs 3akitoyaeTcs B GOPMYIUPOBAHHH TE€3UCOB B BUAE MOJIOKEHHH, yTBEpxkae-
HUM, BEIBOJIOB.

K sTomMy M0OHO 1006aBUTH U MHBIE IPUEMBI: IPUEM pedeprUpOBaHUS, IPHEM KOMMEHTHPOBAHUSI.

Baxxnoii coctapisroniei J1r000ro COJIMIHOTO HAYYHOTO M3IAHUS SBIISETCS CIHCOK JIMTEPATyphl, Ha KO-
TOPYIO cchlnaeTcs aBTop. [Ipu BOSHUKHOBEHHH MHTEpeca K KaKoi-To 00Cyk1aeMoil B TeKCTe mpoodiieme Bee-
I/1a €CTh BO3MOXHOCTh OOpPaTUTHCS K CIIUCKY OTHOCSIIEHCS K Hell TuTepaTypbl. B aTom citydae Best mpo0uie-
Ma Kak Obl pa30MBaeTCs HAa COCTABJISIIOIINE YACTH, KaXK/1asi U3 KOTOPBIX MOKET U3y4aThCs OTIAENBHO OT APY-
rux. [Ipu 5ToM Ba)XHO He TEPATh U3 BUAA OOIINN KOHTEKCT U HE TIOTPY>KAThCS YPE3MEPHO B JIETAIH, IOTOMY
YTO TaKUM 00pa3oM MOKHO HE YBUIETH IJIaBHOTO.

[ToarotoBka Kk 5k3aMeHy JOJKHA MPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO MaTepuaia, MaTepuana Mmpak-
TUYECKUX 3aHATUN C 00sA3aTeNbHBIM OOpallleHHeM K OCHOBHBIM Y4eOHUKaM MO Kypcy. DTO MO3BOJUT HC-
KITFOYUTH OIIMOKY B IOHMMAHUU MaTepHana, 00JIErYuT ero OCMBICIICHHEe, TPOKOMMEHTHUPYET MaTepruail MHO-
TOYUCIICHHBIMH TPUMEPAMHU.

Memoouueckue pekomeHoauuu no HANUCAHUIO pehepamos



Pedepar npencraBnsier co00ii COKpaleHHBINA TIEpecKa3 CoAepKaHus MEPBUYHOTO JOKYMEHTa (MU ero
94acTH) C OCHOBHBIMH (DAaKTHUECKMMHU CBEJCHUSMH W BbIBojJaMu. Hammcanue pedepara HCIONB3yeTCS B
y4eOHOM TpoLecce By3a B IESX NPUOOPETEHUs! CTYIEHTOM HE0O0X0AuMOW mpodecCHOHaIbHOM MOAr0TOB-
KH, pa3BUTHsI YMEHUS M HABBIKOB CAMOCTOSITEILHOTO HAYYHOT'O TIOMCKA: U3YUEHUS TUTEPATyPhI IO BBIOpAH-
HOU Teme, aHaIn3a pa3IMYHbIX HCTOYHUKOB U TOYEK 3pECHHS, 0000IICHHs MaTepralia, BhIICTICHHS TJIaBHOTO,
(dhopMynupoBaHus BRIBOJOB U T. 1. C TOMOIIBIO pedepaToB CTYACHT TIy0Ke MOCTUTAET HAMOOJIee CII0KHBIC
po0IeMBbl Kypca, YIUTCS JTJAKOHUYHO M3JIaraTh CBOM MBICIH, TIPABHIBLHO OQOPMIIATE PadoOTy, AOKIAIBIBATH
pe3ynbTaThl cBoero Tpyna. [Iponecc Hanucanust pedepara BKIIOYACT: BEIOOP TEMBI; MO00p HOPMATUBHBIX
aKTOB, CIICIUATBHOMN JIUTEPATYPhl M WHBIX HCTOYHUKOB, MX M3y4YCHHE, COCTABIICHUE IIaHA; HAITMCAHUE TEK-
cTa paboThI U ee 0POPMIICHHE; YCTHOE U3JI0KEHUE pedepara.

Pedeparsl mumryrcs mo Hambosiee akTyalbHBIM TeMaM. B HMX Ha OCHOBE TIIATEIHHOTO aHAIHM3a U
0000IIeHNsT HayYHOTO MaTepHana COIMOCTABJISIOTCS pPa3lIMYHBbIC B3TIISAIABI aBTOPOB M OMpEAeNsieTcs coO-
CTBEHHAs TO3UIINS CTYJACHTA C M3JIOKCHHEM COOTBETCTBYIOIIHMX apryMEeHTOB. TeMbl pedepaToB IOJHKHBI
OXBaThIBaTh M JUCKYCCHOHHBIC BOMPOCHI Kypca. OHHM NMPHU3BaHBI OTPaXKaTh TEPEJOBBIC HAYYHBIC WJICH,
000011aTh TSHJICHIIUN MTPAKTUICCKON MEATSIIEHOCTH, YIUTHIBAS IIPU ITOM M3MCHEHHUS B TEKYIIEM 3aKOHOa-
TeIhCTBE. PeKoMeHJ0BaHHAs HIKE TeMmaTthka pedepatoB npumepHas. CTYICHT TPH KEJIAaHUU MOXKET cam
MPEIOKUTE TY WIIH UHYIO TEMY, IPEABAPUTEITHHO COTIIACOBAB €€ C HAYIHBIM PYKOBOJIUTEIICM.

Pedepar, kak mpaBuIO, COCTOMT U3 BBEICHUS, B KOTOPOM KpPaTKO OOOCHOBBIBACTCSI aKTYyallbHOCTD,
Hay4YHas M TPAKTHYECKas 3HAYMMOCTh M30pPaHHOW TEMbI, OCHOBHOTO MaTepuaa, COJEPKAIIETro CyTh Ipo-
OJIEMBI W TYTH €€ PEHICHUs, U 3aKITFOUCHUs, Iie (OPMHUPYIOTCS BBIBOJBI, OIEHKH, MpeaioxeHus. Oomui
o6beM pedepara 20 JIHCTOB.

Texunueckune TpeboBanusa kK odopmiieHnio pedepara cienyronme. Pedepar opopmisiercs Ha mcTax
dopmara A4, ¢ 00s3aTeIBPHON HyMepalyed CTpaHuIl, TPUYeM HOMEp CTPAHUIIBI Ha TTEPBOM, TUTYIHHOM, JIH-
cte He craButcs. [loms: BepxHee, HWKHEe, MpaBoe, jeBoe — 20 mMm. AG3amubii otctyn — 1,25; Pucynku
JOJIKHBI CO3/1aBaThCs B IIUKIMUYECKUX PEAaKTopax WM Kak pucyHok Microsoft Word (crpynmupoBaHHbII).
Tabnuipl BEIMOMHATH TaOMMuHbIMU stueiikamu Microsoft Word. CkaHupoBaHue pUCYHKOB M TaOJIHI] HE JI0-
nyckaetcs. BeipaBHUBaHUE TekcTa (TI0 LIMPUHE CTPAHUIbI) HEOOXOIUMO BBIMOIHSTH TOJBKO CTaHIAPTHBIMU
croco0aMu, a He C TOMOIIBIO TTPoOenoB. Pazmep Tekcra B pucyHkax u tabnunax — 12 kerns. Ha tutynpHOM
nucrte pedepara HY)KHO yKa3aTh: Ha3BaHWE y4eOHOTO 3aBeneHUs, (haKynbTeTa, HOMEp TPYIIBI U (paMuinio,
UM U OTYECTBO aBTOPa, TEMY, MECTO U TOJ] ero HamucaHus. PexomeHnyeMblii 00beM paboThl CKIIaIbIBAETCS
W3 CIIENYIONIUX COCTABJISIIONINX: TUTYIbHBIN JUCT (1 cTpanuna), coaepkanue (1 ctpanuma), BBenenue (1 — 2
CTpaHUIIbl), OCHOBHAs YacCTh, KOTOPYIO MOKHO Pa3JeiuTh Ha TiaBbl win pasnensl (10 — 15 crpanun), 3a-
kimouenne (1 — 3 cTpanwmibl), cmucok auteparypsl (1 crpanuna), npuinoxkenue (He oos3arensHo). Ecnm pe-
depar conaepKuT TabauIly, TO €e HOMEp M Ha3BaHUE PACIOJIararoTcsl CBEpXY TaOJIHIIbI, €CIH PUCYHOK, TO
BHM3Y PHUCYHKA.

CopepxarenpHble 4acTu pedepaTta — 3TO BBEJCHHE, OCHOBHAs YacTh U 3aKiI0ueHue. BBeaeHue 10mKHO
COJIepKaTh paccyXJIeHUe Mo MOBOIY TOT0, YTO paccMaTpuBaeMasi TeMa akTyajibHa (TO eCTh COBPEMEHHA U K
Hel ecTh OOJIBIION MHTEPEC B HACTOSIIEE BPEMs), a TAK)KE MOCTAHOBKY IEJIM HCCIEA0BAHUS, KOTOpasi HEMo-
CPEICTBEHHO CBSi3aHA C Ha3BaHHMEM paboThl. Takke BO BBEICHHH MOTYT ObITh IOCTABJICHBI 3a7auu (HO HE
00s3aTenpHO, TaK Kak padoTa HeBEJMKa M0 00beMy), KOTOPbIE AETaTU3UPYIOT L. B 3aKiIoueHnn mUryT-
Csl KOHKPETHBIE, COAEPKATEIbHBIE BHIBOJIBI.

Copepxanue pedepaTa CTYACHT NOKIAAbIBACT HA CEMUHApe, KpyxKKe, HaydHol koHpepenmuu. [Ipeasa-
PUTENIBHO MOJATOTOBUB TE3UCHI JI0KJIa/1a, CTYJACHT B TedeHue 7 - 10 MUHYT OJDKEH KpaTKO M3JI0KUTh OCHOB-
HbIE TOJIOXKEeHUsI cBoel paboThl. [lociie mokinaza aBTOp OTBEYaeT Ha BOMPOCHI, 3aTEM BBICTYNAIOT OIIIOHEH-
ThI, KOTOpBIE 3apaHee MO3HAKOMIIUCH C TEKCTOM pedepara, 1 OTMEUAIOT €r0 CUJIbHBIE U C1a0ble CTOPOHHI.
Ha ocHoBe oOcyxaeHust 00yJaromemMycsi BRICTaBISETCS COOTBETCTBYIOIIAs OILICHKA.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY:

Dk3aMeHBl B 3 —M H 4-M ceMecTpax sIBISIFOTCS (JOpPMOI UTOTOBOTO KOHTPOJISI 3HAHUN M yMEHUH 00y4a-
IOIUXCS M0 TaHHOW TUCIUIUIMHE, TOJYYeHHBIX Ha JISKIHX, MPAKTUYECKUX 3aHITHIX U B MPOIECCE CaMo-
CTOSITENTbHOU paboThl. OCHOBOM AJIST OMPEIeTICHHsI OLICHKH CIY)KHT YPOBEHb YCBOCHHSI 00YUaIOLTUMUCS Ma-
Tepuana, MpeayCMOTPEHHOTO JaHHOW paboueit mporpammoit K sk3ameHy JOMycKaroTCsl CTYACHTHI, HaOpaB-
mue 36 u 6osee 6aJIOB 10 UTOTaM TEKYILETro U MPOMEXYTOUHOTO KOHTpoJs. Ha sk3aMeHe CTyJIeHT MOXKeT
Habpatb oT 15 10 30 Gayios.



B nepuoa moAroToBKM K 3K3aMeHy 00ydaromuecss BHOBb 0OpaIIaoTcs K yueOHO-METOJMYECKOMY MaTe-
pHAITy B 3aKPEIUISIOT TPOMEKYTOYHBIE 3HAHUSL.

[TonroroBka oOyyaromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:

- CaMOCTOsTENIbHAs paboTa B TEUEHHE CEMECTPA;

- HETOCPEICTBEHHAs MOJrOTOBKA B IHU, MPEIIIECTBYIOIINE SK3aMeHy 10 TeEMaM Kypca;

- MOJTOTOBKA K OTBETY Ha 3K3aMEHAI[MOHHBIE BOTIPOCHI.

[Tpu moaroToBKE K SK3aMEHy 00YyJaroIuMCsl [1eJIeco00pa3HO MCIIOIb30BaTh MaTepHAaIIbl JIGKINH, y4eo-
HO-METOIMYECKUE KOMIUICKCHI, HOPMATHBHBIE JIOKYMEHTHI, OCHOBHYIO U JOTIOJHUTEILHYIO JTUTEPATYPY.

Ha sk3amMeH BhIHOCHUTCS MaTepuall B 00beMe, MPEeyCMOTPEHHOM paboueil mporpaMMoil ydeOHOM auc-
[UIUIAHBI 32 CEMECTp. DK3aMeH MPOBOAUTCS B MMCbMEHHOH / yCTHOU (hopme.

[Ipu mpoBeneHnn SK3aMeHa B MUCbMEHHOM (YCTHOM) (hopMe, BEAYIIHil MpernogaBaTelb COCTABIAET K-
3aMEHaIMOHHbBIE OMJIETHI, KOTOPBIE BKIIOYAIOT B ce0s: TECTOBBIC 33aHUs; TCOPETHUECKHIE 3aaHus; 3a/1a9n
i cutyanuu. GopMynupoBKa TEOPETHUECKUX 3a/laHMsI COBMAIAeT ¢ (POPMYTUPOBKOI MEepedHs IK3aMeHa-
IIMOHHBIX BOTIIPOCOB, JIOBEIEHHBIX JO CBEJCHUs OOYyJaromMXcs HakaHyHE SK3aMeHarmoHHou ceccuu. Co-
Jep>KaHue BOTIPOCOB OJJHOTO OWJIeTa OTHOCHTCS K PAa3IMYHBIM pasJieliaM MporpaMMbl C TeéM, 4ToOBI Ooree
MTOJIHO OXBATHTh MaTepHall ya4eOHOH JTUCITUTITHHEIL.

B ayautopuu, T11e IPOBOIUTCS YCTHBIM AK3aMeH, JIOJDKHO OJHOBPEMEHHO HAaXOAWUTHCS HE 0oJiee MeCTH
CTY/IGHTOB Ha OJTHOTO IIPETIoIaBaTells, MIPUHUMAIOIIETO SK3aMeH. Ha moroToBky oTBera Ha OWMJIET Ha JK3a-
MeHe OTBOAUTCS 40 MUHYT.

[pu mpoBeieH M MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTECS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMChbMEHHOT0) SK3aMeHa BHIPKAETCS OLICHKAMM:

Ouenxa «omauunon— om 91 0o 100 6an106 — TeOPETUIECKOE COJICPYKAHNE Kypca OCBOCHO TIOJTHOCTHIO, 0e3 mpode-
JIOB, HEOOXO/IMMBIE TIPAKTUYECKUE HABBIKK PabOThI C OCBOEHHBIM MarepuaioM copMHUpoBaHblL. Bee nmpeaycMoTpeHHbIe
TpOrpaMMoi 00ydeHHsT yaeOHbIE 3a1aHusT BBITIOJTHEHBI, KAYECTBO WX BBINOJHEHHS OIICHEHO YHCIIOM OaIIIoB, ONM3KHM K
MakcuMabHoMYy. Ha sK3aMeHe cTyIeHT IEeMOHCTpUpYeET IITyOOKHUe 3HaHUS PEAYCMOTPEHHOTO MPOrpamMMOii MaTepurana,
YMEET YETKO, JJAKOHUYHO U JIOTUYECKH MOCIIEIOBATEILHO OTBEYATh HA MIOCTABIIEHHBIE BOIPOCHI.

Ouenka «xopouion —om 81 0o 90 6an106 — TeOPETUIECKOE CONIEPKAHNE Kypca OCBOSHO, HEOOXOIUMBIE TTPAKTHYe-
CKHE HaBBIKK pabOTh CPOPMHUPOBAHBI, BBITOJHEHHBIC YIeOHBIC 3a/1aHMsI COIepKaT He3HAUMTe bHbIe ormmoOku. Ha 3k3a-
MEHE CTY/ICHT JIEMOHCTPHUPYET TBEP/IOE 3HAHMSI OCHOBHOTO (TIPOrpaMMHOIO) Marepuaiia, yMeeT YeTKO, TpaMOTHO, 0e3
CYILIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MOCTABJIEHHBIE BOIPOCHL

Ouenka «yoosnremeopumenvno» — om 61 0o 80 6ann106 — TEOPETUYECKOE COACPKAHME KypCca OCBOCHO
HE MOJIHOCTHbIO, HEOOXOAUMbIE MPAKTHUUECKUE HABBIKU PaboThl chOopMHpOBaHBI YACTUYHO, BBHIOJHEHHbBIE
yueOHbIe 3aJjaHusl cojepKaT rpyoble ommoOku. Ha sk3aMeHe CTyIeHT IeMOHCTPUPYET 3HAHHE TOJIBKO OC-
HOBHOT'O MarepHasia, OTBEThI COJIEP>KaT HETOYHOCTH, c1ab0o apryMeHTHPOBAHbI, HapyIlIeHa MOCIeI0BaTeb-
HOCTb U3JIOKEHUS MaTepuasa

Ouenka «uneyooesiemeopumenvno» — om 36 00 60 6an106 — TEOPETUUECKOE COJIEPKAHUE Kypca HE
OCBOEHO, HE0OXOIUMbIE MMPAKTUUYECKHE HABBIKU pabOThl HE CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUeOHbIE 3a/a-
HUS COJIepKaT rpyOble OMIMOKY, TOTIOJHUTENbHAS cCaMOCTOsITeNIbHAs paboTa Hall MaTepuaIoM Kypca He MpH-
BEJIET K CYIIECTBEHHOMY MOBBILICHUIO KaueCTBA BBHIIIOJIHEHUS Y4eOHBIX 3aiaHuil. Ha sk3ameHe cTyIeHT Je-
MOHCTpPUPYET HE3HAHHE 3HAUUTEIHHON YaCTH MPOrPaMMHOTO MaTepHaa, CyIlleCTBEHHbIE OIIHMOKHA B OTBETaX
Ha BOTPOCHI, HEYMEHHE OPHUEHTUPOBATHCS B MaTepHase, He3HAaHHE OCHOBHBIX MOHITUNA JUCIUILTHHBI

8. MartepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIINHBI

8.1. Munumanvno neooxooumsiit ona peanusayuu OIIOII nepeuens mamepuanvHo-mexHUYECKO20
obecneuenusn (6 coomeemcmeuu ¢ @I'OC, yueonvim naranom u cnpagku MTO) BxitoyaeT B ceOsl: JIEKIU-
OHHBIE ayAUTOpUH (000PYZAOBAaHHBIE BUCONPOCKIIMOHHBIM 000PYI0BaHUEM ISl IIPE3EHTALU, CpeICTBAMU
3BYKOBOCIIPOM3BE/ICHNUS, SKPAaHOM M UMEIOIUE BBIXOJ B ceTh MIHTEpHET), moMeleH s Ui MPOBEJIeHUs ce-
MUHApCKUX M MPAKTUYECKUX 3aHATUH (000pynoBaHHBIE YUeOHON MeOesblo), KOMIBIOTEpHBIE KJIACChl U JIp.,
yueOHas 1abopatopus 000pyAOBaHHAsI ¢ YUETOM CIIEHU(BUKU TUCIUIUIMHBI « AHATUTHYECKAs XUMUS»:

MyenbHas eub C MPOrpaMMHBIM PETYISATOPOM.

Knacc 0,25; 0,5 OBEH Poccus

Lentpudyra naboparopuas «Armedy»: 80-25. Kuraii

Cymmnensiii mkad IC-80-01 CITY EAC ¢ nporpaMMHubIM perynaropoM. Poccus



Crnekrpodoromerp B-1200 VER 1806022 ECOVIEW Poccus

Anamutnueckue Becel OHARUS PA 114C

Texanueckue Becet OHAUS SPX 6201

Kommuekt maGoparopHoii Mmebenu (OCTpOBHBIE CTOJIBI, IPUCTEHHBIE CTOJIBI, MKA(BI U1 XpaHEHUS pe-
aKTHBOB, MIKa(bI 1151 XpaHEHUS XUMUYECKOH MOCYbI), BEITSHKHBIE CTOJIBL.

Jist caMOoCTOATENbHOM paboThl CTYCHTOB 10 JucHUILIHHE «CTPOEHUE BEIIECTBA» MOTYT OBITh HCIIOJb-
30BaHbl KOMIIBIOTEPHBIE KJIacChl, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO MOJIKIIIOUEHUS K
cetn «MIHTEpHET» M IOCTYIIOM B 3JIEKTPOHHYIO WH(GOPMAIMOHHO- oOpa3oBarenbHyto cpeny KBI'Y u snek-
TpoHHO—GU6IHOTeuHbIe cucTeMbl «YHUBEPCUTETCKAST BUBJIMOTEKA OHJIAMH», DBC «KoHcyib-
TaHT cryaeHTay, DbC «AulludpOykey.

[Ipu npoBeaeHNM 3aHATUN JEKIIMOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue.

Ilepeyenn aunen3nonHoro nporpammuoro odecneuenust KbIy 2023

Ne IIpaBoodaanaresn HaumenoBaHnue nmporpamMmmsi, OcHoBaHue
n/n NMPaBo UCIOJIbL30BAHUS KOTOPOii JISL UCIOJIB30-
NMPeI0CTABJISAETCHA BaHUsl
1 Microsoftirelandoperationsli [Taker mpaB s yqanuxcs Ha JloroBop
mited obecrieueHre A0CTyIa K CEPBHUCY Nel3/DA-
Office 365 ProPlusEduShrdSvr 223
ALNG SubsVL MVL 01.09.20
PerUsrSTUUseBnftStudent EES
2 AO «JIabopatopus Kacnep- [IpaBa Ha mporpammuoe obec- Horosop
CKOTO» MeYeHne Ha MporpaMMHOE obecrie- Nel3/2A-
yenue KasperskyEndpointSecurity 223
st O6msHeca —  CraHIapTHBIN 01.09.20
Russian
3 000 IIpaBa Ha KcMOIBL30BaHKUE MPO- Horosop
«loxTop BeO» rpaMMHOTO oOecTeueHus Nel3/3A-
Dr.WebDesktopSecuritySuite AnTu- 223
Bupyc + LlenTp ynpasnenus Ha 12 01.09.20
Mmec., 200 TIK

8.2 Ocobennocmu peanuzayuu OucyunIuHbl 07151 UHEANUOO8 U TUY, C OZPAHUYEHHBIMU 803MOHCHO-
CIAMU 300P06bA

JIJ1s1 CTYZIEHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI CO3/IaHbI CIIEIIUAIbHBIC YCIOBUS IS TI0-
mydeHus oOpa3zoBaHus. B 1ensx JOCTYMHOCTM TOJY4YeHHs BBICIIETO 0Opa3oBaHHs MO 00pa3oBaTEIbHBIM
MporpaMMaM WHBATUAAMU U JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbsI YHUBEPCUTETOM OO€C-
MeYNBACTCS:

1. AnpTepHaTUBHAS BepcHsl O(pUIMAIBHOTO caliTa B ceTu «HTEepHET» I CIa00BUIAIIMX;

2. JInst ”HBANMMOB C HAPYLIEHUSMU 3peHHs (CI1a00BUASIINE, CICIIBIC)

- TPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOIIETO 00ydYaromeMycss HEOOXOAUMYIO MOMOIIb, JTyOIHMpOoBaHUE
BCITyX CMpPaBOYHOU MH(MOPMAILIMU O PACHHCAHUM YYEOHBIX 3aHATHI; HAUYHE CPEJACTB JUIsl YCHIICHUS OCTa-
TOYHOTO 3pEHHUs], OpailieBCKOl KOMIBIOTEPHON TEXHUKH, BHUJICOYBEIMUUTENEH, IPOTpaMM HEBHU3YyaIbHOTO
J0CTyMa K UH(OPMAIINH, TPOTPaMM-CHHTE3aTOPOB PEUH U APYTUX TEXHUYECKHX CPEACTB MpHeMa-Tnepenadn
yueOHOM nH(pOpPMaIIUK B JOCTYMHBIX JopMax JUIsl CTYIEHTOB C HAPYIICHUSIMU 3PCHHUS,

- 3aJIaHUS ISl BBITIOJTHEHUSI HA DK3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- MICbMEHHBIE 33/I1aHUs BBITIOJMHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00YyJaroInMCs;

3.Jlns1 MHBAIMIOB M JUI] C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS IO CIIyXy (crabocCIbIIaIiue,
TIIyXHe):



- Ha 3aueTe/IK3aMEHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOLIUN CTYAEHTY HEOOXOJUMYIO TEXHUYECKYIO
MOMOIIIb C YUYETOM MHAWBUIYaJbHBIX OCOOCHHOCTEH (OH IMOMOTAET 3aHATh pabouee MeCTO, MepeIBUTaThCA,
IPOYHUTATh U OPOPMUTH 3a/1aHUE, B TOM YMCIIE 3aMHCHIBAs MO JUKTOBKY);

- 3aUeT/3K3aMEH MIPOBOJUTCS B TUCBMEHHOU (opme;

4. JInst MHBAIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37J0POBbS, UMEIOLUX HAPYIIEHUs ONOp-
HO-JIBUTATEJIFHOTO arnapaTa, CO3JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIOBHS OO0ECIEUMBAIONINE BO3MOXK-
HOCTH OECTIPEMSITCTBEHHOTO JOCTyIa 00yJalomMXCsi B yueOHbIE TOMEIICHUS, O0BEKTY MUTaHUS, TyaJeTHbIC
U JIpyrue MOMEILIEHHs] YHUBEPCUTETA, a TAKKe MPeObIBaHUS B yKa3aHHBIX MMOMEIICHUAX (HAJMYUE paclIu-
PEHHBIX JIBEPHBIX ITPOEMOB, TIOPYUHEH U JPYTrUX MPUCTIOCOOICHUN).

- MMCbMEHHbIE 3aJJaHUsI BBIIOIHIIOTCS Ha KOMIIBIOTEPE CO CIIEHUAIN3HMPOBAHHBIM POrpaMMHBIM 00€ec-
[IEYEHUEM WUJIU HAJIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 JKEJIAaHUIO CTYJICHTA PK3aMEH MPOBOIMUTCS B YCTHOH opme.

OOyuaromuecss U3 4ucia JHIl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pPOBbsl 00€CTIeUeHbl IEKTPOHHBI-
MU 00pa30BaTeNIbHBIMHU pECypcaMt B popMax, aJlaliTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10POBBS.



IIpuaoxenue 1
Jlnet u3meHenni (10MOTHEeHHIH)
B paboueil mporpaMme JUCHUIUINHBI « AHAINTHYECKAs XUMUS)
1o HarnpasiaeHuo noAroToBku 04.03.01 Xumus (Xumus okpyKarouieil cpeasl,
XAMUYECKas IKCIIEPTU3a M IKOJIOTHYeCKasi 0€30MacHOCTb)
Ha 2023-2024 yueOHbIN TOT

Ne DJieMeHT ( IYHKT) IlepeyeHb BHOCMMBIX U3MEHe- IIpumeyanue
n PITJ HUI (JI0MIOJIHEHUIT)

OO6cyxieHa 1 peKOMEHIOBaHa Ha 3acejaHuu Kadeapsl HEOPraHUIECKOW U PU3NIECKON XUMUHU
MPOTOKOJT Ne OT « » 2023 r.

3aBenyromuit kadenpoit X.b. Kymxos




Pacnpenesienne 6aJ1710B TEKYIEro U Py0e:KHOTO KOHTPOJIS

IIpuioxenne 2

Cymma b6annos

Ne
Buo koumponz Obwan cym- 1-a mouka | 2-a mouka | 3-a mouka
1- | Hocewenue 3anamuii 00 10 b6annos | oo 3 6. 00 30. 0o 406.
2- | Tekywyuit KOHmMpPOJib: 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
Omeem na npakmuueckux 3a- om () 009 6. om 000 36. | om0 oo 36.|om0oo3
nuax
Buvinonnenue nabopamophuix 1o 12 6amnos | 4 6. 40. 4 0.
yom
Buinonnenue camocmoamerns-
X 3a0anuil (peuwienue 3aoau,
wucanue pegpepamos, 0oknao, scce | om () 0090. om00036. |om00oo36 |om0oo3
1. | Pybescunlit Kohmpop 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- o 90. ot 0- 10 36. | oT 0- o ot 0- o
KOJIJIOKBUYM or0m0216. |or0m070. |or0mo76.|0or0mo?7
Hmozo cymma mexkywiezo u py-
}CHO20 KOHMPOA 0o 706annoe | 0o 236. 00 230 00 246
OI[€HKA «Y/JIO0BJIETBOPUTETHLHO)
He MeHee 36 | He meHee 12 | He MeHee HE MEHEe
o o
OIIeHKA «XOPOIII0)» menee 70 O.
(51-69 6.) meHee 23 6 | menee 23 6 | meHee 240
OIIEHKA «OTJINYHO
HE MCHee HE Me- HE Me- HE
70 ©. Hee 23 0. Hee 23 0 MeHee 246




IIpuiaoxenne 3

Hlkana oyenueanus n1anupyemvlx pe3yibmamos 00yuenus
Texyumii u py0e:KHbIIi KOHTPOJIb

Ce- Il kaJjia oueHuBaHMS
MecT
P 0-35 6an10B 36-50 6a/10B 51-60 6a10B 61-70 6aa10B
Bropoit | Yactnunoe nocewenue | [lonnoe wim vactuunoe | [lomnoe wnm  4ya- | IlonHoe mocemie-
AyIUTOPHBIX  3aHATHH. | TOCEHICHUE ayIUTOPHBIX | CTUYHOE TMOCEIICHHE | HUE ayIUTOPHBIX
HeynosnerBopurensHoe | 3aHATUN. YacTUYHOE BBI- | AyIUTOPHBIX  3aHA- | 3aHATHUH.
BBINIOJIHEHUE JIOMAIlIHE- | IOJIHEHUE  JOMAILIHEro | THil. ITonHoe BbINOI-
ro 3aganus. [lnoxas | 3apanus. YactuuHoe Bbl- | [lonHOE  BbINOJHE- | HEHUE JOMAIIHE-
MOJATOTOBKAa K OANIbHO- | TIOJJTHEHWE 3aJaHUil /IS | HU€ JOMAIHEro 3a- | TO 3aJaHusi. BrI-
PEHUTHUHTOBBIM MEpOo- | CaMOCTOSITENIbHOM pabo- | AaHus. MOJIHEHUE  3aja-
npustusM. CTyIeHT He | Tbl, TECTOBBIX 3aJaHuii, | BelmonHeHWe 3anma- | HUW 11 caMmo-
JIOTIyCKaeTcsl K IMpOMe- | OTBETHl Ha KOJUIOKBUYME | HUM JJIi CaMOCTOS- | CTOSITENIbHOM pa-
JKYTOYHOM aTTECTallMM | HA OUEHKY «YJOBJETBO- | TEIbHOMN paboThl, | 6OTHI, TECTOBBIX
PUTETBHOY. TECTOBBIX 3aJaHMM, | 3aJJaHUM, OTBETHI
OTBETHl HAa KOJUIO- | HA KOJIJIOKBUYME
KBUYME Ha OIICHKY | HA OIIEHKY «OT-
«XOPOILIOY. JIUYHO.
IIpomeskyTOYHaAs1 aTTeCTALMS
Cemectp [lIxana oneHUBaHUS
HeynoBnerBoputensHo | Y I10BIETBOPUTEIHHO Xopomuio OTnnyHO
(36-60 6amnoB) (61-80 6ammoB) (81-90 6amoB) (91-100 GammoB)
Bropoit Crynent umeer 36-60 | Crynentr umeer 36-50 | Ctyment umeer 51- | Crynent umeet 61-70

0aaI0B MO HTOraM Te-
KYyIIEro U PYyOEKHOTO
KOHTPOJIS, Ha 9K3a-
MEHE HE Jajl IOJIHOTO
OTBETAa HHU Ha OJUH BO-
poc.

Crynent umeer 36-45
0aJUIOB IO MTOTaM Te-
KYIIIETO M PYyOEKHOTro
KOHTPOJIS, Ha 9K3a-
MEHE J1aj] IOJHBIA OT-
BET TOJLKO Ha OJHMH
BOIIPOC

0aaI0B IO UTOraM Te-
KYIIETO U PyOEKHOTO
KOHTPOJISI, Ha SK3aMCHE
najl IIOJHBIA OTBET Ha
OJIMH BOMNPOC M 4a-
CTUYHO OTBETHJI Ha
BTOPOH.

Crynent wumeer 46-60
0a/UIOB II0 HTOTaM Te-
KyIIEro W pyOeKHOTro
KOHTPOJISI, Ha SK3aMCHE
Jla7l TOJIHBIA OTBET Ha
OJIMH BOMPOC WM 4Ya-
CTUYHO OTBETHJI Ha 00a
BOIIpOCA.

CrymeHT wuMeeT 1o
UTOTaM  TEKYyIIEero |
pPYOEXXHOTO  KOHTPOJIS
61-70 OamIoB Ha dK3a-
MEHE HE J1ajl IIOJIHOTO
OTBETA HU Ha OJUH BO-
npoc.

60 0amIoB IO HTO-
ram TEKYIIero u py-
OC)KHOTO KOHTPOJIS,
Ha DK3aMeHe Jail
MOJHBEIA OTBET Ha
OJMH BOTIPOC W 4a-
CTUYHO OTBETHJI Ha
BTOPOH.

CryneHt umeet 61 —
65 0amIoB IO HTO-
ram TEeKyILIero u py-
OC)KHOTO KOHTPOJIS,
Ha DJK3aMeHe [Jail
MOJIHBIM OTBET Ha
OJMH BOMPOC W 4a-
CTMYHO OTBETHJI Ha
BTOPOM. CryneHnt
nmeet 66-70 6amIoB
[0 WUTOTaM TEKYIIle-
ro u pyOexHoro
KOHTpPOJIS, Ha DK3a-
MEHE J1all TIOJIHBIH
OTBET TOJBKO Ha
OJIMH BOMPOC.

0alLIOB TI0 HMTOraM
TEeKYyIIero U pyOex-
HOTO KOHTpPOJS, Ha
dK3aMEHE Jaja  MOoJ-
HBII OTBET Ha 00a BO-
mpoca.




