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1. CTpykTypa, u 0011asi TPYA0EMKOCTb AUCIUTITHHBI

OO011ast TPYI0EMKOCTh AUCIUILIHHBI cocTaBisieT 6,0 3aueTHbIx equnmil (216 gacos).

Ounas dhopma oOyueHus 3aouHas
dopma
oOy4eHus
Kypce 1-2 -
Cemectp 2-3 -
Jlexuun 34 -

(2 cemectp — 16, 3 cemectp — 18)
IIpakTueckue 3aHsATHS - -
JlaBoparopHble 3aHATHS 70 -
(2 cemectp — 34, 3 cemectp — 36)

Koncynbranuu -
WToro ayIuTOpHBIX 3aHATUI 104 -
CamocTosrenpHas padoTta 76 -

(2 cemectp — 58, 3 cemectp — 18)
KypcoBas pabora - -
dopMa KOHTPOIIA

DK3aMeH 36 (3 cemecp) -
3auer + (2 cemectp) -
O0111e€ KOJIMYECTBO YacOB 216 -

2. e ocBOEHUSI TUCIHIIJIMHBI

[{eab0 OCBOCHHSI IUCHUIUIHHBI «AHAJTUTHYECKAs XUMHS» SBISCTCS (HOPMHUPOBAHHE Y
CTY/ZICHTOB HaBBIKOB TPOBEICHUS Ka4eCTBEHHOTO M KOJIMYECTBEHHOI'O aHAJIM3a JUIS MOATOTOBKU
BBIITYCKHUKOB, CIIOCOOHBIX MPUMEHSTH MOJIYYCHHBIC 3HAHUS B MPAKTHUECKOW pabOTe TEXHOJIOTOB
MHUIIEBBIX POU3BOJICTB.

3amauM IUCIUAIIINHEL:
- OCBOGHHE CTY/ICHTAMH TEOPETUYECKHX M MPAKTUUYECKHX OCHOB KIACCHYECKOW aHaTUTHYECKON
XUMHUH U (PU3UKO-XUMUIECCKHX METOJIOB aHAIN3a;
- pPa3BUTHE y CTYICHTOB XMMHUYECKOTO U MPOPECCHOHANTBHOTO MBIIIIECHUS, a TaKKe OCO3HAHHOTO
MOHMMAaHHUS 3aKOHOMEPHOCTEH aHATUTHYECKON XUMUHU U PU3NKO-XUMHUICCKUX METOJIOB aHAIIN3a;
- BBIPA0OTKA Yy CTYIEHTOB HAaBBIKOB XHMHYECKOTO JKCIEPUMEHTAa, TOYHOCTH U aKKypaTHOCTH B
pabore.

3. Mecto qucuuniaunsbl B crpykrype OIIOII 6akasnaBpuara

b1.B.02 BapuatuHas yacTs.

JlucuMmimHa UMeeT NMpeAlecTBYIONIME JOTHUECKHE U COAepKATeIbHO-METOAMUECKHE CBA3H
¢ nucuumIuHaMu: «Matematukay; «MHpopmatrka», «OCHOBBI 0011IeH U HEOPraHMUECKOW XUMHUI».
Kpome TOro, aucumiuinHa MMEET CONYTCTBYIOLIUE CBS3M C JHUCLUUIUIMHAMUA BapUaTUBHOW 4YacTH
OIIOII, xortopble cO3/al0T HEOOXOJUMYI0 TEOpETHYECKylo 0a3zy U (OpMHPYIOT 1OCTaTOYHBIE
NPaKTUYECKHE HaBBIKU JJIS1 TOHUMAHUS M OCMBICIICHHS HH(OpMAIIMH, H3JIaraéMoil B HOBOM Kypce.

Jlst ocBOeHUs TaHHOM yueOHOoM nucturuiiHbl (Y []) CTyIeHT M0J1KeH:

3Hamy:

- OCHOBHbBIE€ TEOPHM U KOHIEMIIMM MOTUBALMU, TUHAMUKHA, KOMMYHUKAIIUHA, JTUIEPCTBA U
ylpaBiieHUs] KOH(JIMKTAMH; MPUHIMIIBI IIeJeTNoNaranns, BUABI U METOAbl OPTraHU3aI[MOHHOIO
IUTAHUPOBAHMSI CBOEH J€ATEIbHOCTH; OCHOBHBIC MPUHIIUIIBI camoopranu3ammu (OK-5);



- OCHOBBI POCCHUHCKOTO 3aKOHOJATEIbCTBA M MEXaHM3Ma €ro JeHCTBUs; OCHOBHbBIE
3aKOHOJATEeNbHBIE AKThl, NPUHIMIBI (HOPMUPOBAHUS HOPMATHUBHO-TIPABOBOTO OOECTICYECHHUS
KadecTBa M Oe3omacHOCTH nuieBoi npoaykuuu (OK-6);

- COBpeMEHHbIe MH(OPMAIOHHBIE TEXHOJOTHH, OCHOBHBIE METOJIbI, CIIOCOOBI U CPENCTBa
HOJy4YeHHUs, XpaHeHus1, nepepaborku nupopmarmu (OITK-1);

- HOPMATHBHYIO M TEXHHUYECKYIO TOKYMEHTALIMIO, PerjJaMeHThbl, THTHEHUYECKUE HOPMBI U
IPaBUJIa, PErJIaMEHTHPYIOIME KayecTBO M 0€30MacHOCTh MPOAYKTOB IMHUTAHUS U3 PACTUTEIBHOTO
coipbs (I[1K-8);

ymemp:

- aHWIN3MPOBATh MEXJIUYHOCTHBIE, IPYIIOBBIE M OpraHU3allMOHHbIE KOMMYHUKAIUHY,
CaMOCTOSATENILHO IIPUHUMATD PEIICHHS U HECTH 3a HUX 0TBeTcTBeHHOCTH (OK-5);

- IPUMEHATH IOJIy4YEHHbIC 3HAHUSA IPU paboTe ¢ KOHKPETHBIMH HOPMAaTHBHO-IIPABOBBIMHU
aKTaMH; aHaJIM3HPOBATH PA3JIMYHBIC >KU3HEHHBIC CHTYallUd C TOYKU 3PEHHS HMX COOTBETCTBHUS
npaBoBsiM HOpMaM (OK-6);

- IPUMEHATH NHPOPMALMOHHBIE TEXHOJIOTUH JJIS PEHICHUs] TPAKTUYECKHUX 33a4; CO3/1aBaTh
0a3bl JaHHBIX C MCIIOJIb30BaHMEM pecypcoB MHTepHeT, paboTarh ¢ MH(opMaleld B ri1o0anbHbIX
KOMITBIOTEPHBIX CETSX M MPECTaBIsATh nHpopMaluo B Tpedyemom popmate (OIIK-1, TTK-6);

enademp:

- CIOCOOHOCTBIO K KPUTHKE, CAMOKPUTHKE U paboTe B KOJUIEKTHUBE; HABBIKAMH TPUHSITHS
CaMOCTOSITENIbHBIX PEIICHUH; CaMOCTOSTENbHBIMU METO/JAaMHU DPELICHUs TUIOBBIX MPAKTUYECKHX
3agad (OK-5);

- HaBbIKAMU IPUMEHEHHs CTAHJApTHBIX MPOTrPaMMHBIX CpPEICTB, KOMIIBIOTEPOM Kak
cpencTBoM yrpasieHus nHpopmarmeit (OITK-1);

- 3HaHMAMH OO0 HCHOJB30BAHUM HUH(POPMALMOHHBIX TEXHOJOTMH JUIsl  pelIeHUs
TEXHOJOTMYECKUX 3a/1a4 10 TIPOU3BOJICTBY MPOAYKTOB IIUTAHUS U3 pacTUTEIbHOTO Chipbs (I[TK-6);

- METOJOJIOTMEH TOMCKa JEHCTBYIOIIMX TEXHMYECKHX PpEerjJaMeHTOB, CTaHAapTOB,
TUTUEHHYECKUX HOPM W TPaBWI, HaBBIKAMH PAa0OTHI ¢ HOPMATHBHBIMH JOKYMEHTAMH ITHIICBON
IPOMBIIIJICHHOCTH; HAaBbIKAMH HCIIOJIb30BaHUSI HOPMATUBHOW U TEXHUYECKOH JOKYMEHTALUH IS
OLICHKH CBOWCTB CBIPbs, MOJTy(haOpHKaToB 1 KauecTBa roroBoit mpoaykuuu (I1K-8).

3HaHus, TpUOOPETEHHBIE IPU OCBOCHUH JUCLUIUIMHBI OyyT UCIIOIb30BaHbl IPU U3yYECHUU
mucuuruaH: «[lumesas xumust», «be30macHoOCTh MPOJOBOIILCTBEHHOTO CHIPB», «MneHTr(uKanms
U (anpcudukanus NUIIEBbIX NPOIYKTOBY, «HayuHble OCHOBBI TPOU3BOACTBA MUTAHUSD», «MeTobl
WCCIICIOBAaHHUSI CBOWMCTB CHIPhS W TOTOBOW NpoAyKIum», «HaydHo-mccienoBarenbekas padoTay,
«[IpakTka 1O TMOJNydyeHHIO NPOPECCHOHATBHBIX YMEHMH M OmbiTa HpodecCHOHATBHON
NEeSITebHOCTH (B TOM 4YHCIE TEXHOJOTMYecKass MpakTuka)», «lIpeamuruioMaas mpaKkTUKay,
«3amuTa BKP, BKIItOUYasi MOATOTOBKY K MPOLEype 3alUThl U IPOLEAYPY 3aLUTHD».

JlucuuiuimHa «AHATUTHYECKAs! XUMUS GOPMHUPYET P TPOPeCcCHOHATHHBIX KOMITETEHITHIA,
KOTOPbIE OKa3bIBAIOT OOJIbIIOE BIUSHUE HA KAYECTBO MOJTOTOBKH BBITYCKHUKOB M UX JIAIbHEHIIYIO
po(heCcCHOHATIBHYIO J1€ATENbHOCTb.

4. TpeboBaHus K pe3yJibTATAM OCBOCHHS THCUMIIIHMHBI

B pPE3YIbTATC HU3YUCHUSA AUCHUIIIINHBI 06y‘18.10L[IHfICH JAOJIKCH O6J'Ia,I[aTI> CJIICAyromumMu
KOMIICTCHI UMM

Konawr o
. Coneprxanre KOMIETEHIUN
KOMITETEHIINH
K - 1 CIIOCOOHOCTBIO OIPENENATh M aHAIU3UPOBATh CBOMCTBA ChIPhs U MOJIy(PaObpUKaTOB,
BJIMSIONIME HAa ONTHUMM3ALHUI0 TEXHOJIOTMYECKOTO Mpolecca M KauecTBO TOTOBOU
MPONYKIIUK, pecypcocOepexenne, 3PQPEeKTUBHOCTP M HAJIEKHOCTH TPOIECCOB
IPOM3BOJICTBA
K -5 CIOCOOHOCTBIO HCIIOJIb30BATh B MPaKTHYECKON JeSITeIbBHOCTH
CHeLMaTU3UPOBAHHBIE 3HAHUA (YHAAMEHTAIbHBIX DPa3/eNoB (DU3UKH, XUMHH,
OMOXMMHUHM,  MaTeMaTHUKH  JUISI  OCBOGHHS  (PM3WUECKUX,  XUMHUYECKHX,
OMOXMMUYECKUX, OMOTEXHOIOTUYECKHX, MUKPOOHOIOTHYECKHX, TEMIIO(PU3NIECKUX




MPOIIECCOB,
paCTI/ITCHBHOFO CI:IpBSI

MPOUCXOAAIINX

IpU TMPOU3BOJCTBE

INpOAYKTOB IIMTAHUA U3

IIK - 14

TOTOBHOCTBIO MPOBOAWUTE MH3MCPCHUA U Ha6J'IIO,I[eHI/I${, COCTaBJIAATh OIIMCAaHUA

IMPOBOANMBIX PICCJICHOBaHI/Iﬁ,

AQHAJIM3UPOBATh PE3YJIbTATHI

HUCCIIENOBAHUI U

HCIT0JIB30BAaTh UX IIPHU HAITMCAHWH OTYETOB U HAYUHBIX HY6HHK3HHI>'I

B3anMocBsI3b TUTAHUPYEMBIX PE3yJIbTAaTOB OOYYEHHS IO IUCHUIUIMHE C (POPMUPYEMBIMU
komnereHnuamu OITOIT

Konabt [Tnaaupyemblie pe3yiabTaThl 00y4eHHs, COOTBETCTBYIOMIHE (DOPMHUPYEMBIM
KOMIIETEHIINH koMmrerenuam OITOIT
OrI1011 3Hamb ymens é1aoems
TIK -1 OCHOBHBIE TEPMHHBI U TOHATHSA | ONPEHECHATH M | CIIOCOOHOCTBIO ONPEACTITh U
AQHAJUTHYECKOTO KOHTPOJISL, | apanmm3upoBaTh  CBOMCTBA | AHAIM3UPOBATH CBOHCTBA CBIPBA,
HOPMaTHBHO-TIPABOBYIO 6azy CHIpbS,  BAMSiompe  Ha | BMIONIME  HA  ONTHMH3ALMIO
npobooTdopa MPOAYKTOB | W Musawiio TEXHOJIOTH-YECKOTO mponecca 1
MUTaHWSA, TPETHA3HAUYCHHBIX [UIS Ka4eCTBO T'OTOBOH IPORYKINH,
AHATTUTHYECKOTO KOHTpOJIs, | TCXHOJIOTHHICCKOTO pecypcocOepekeHne,
TPHHITHTIBT opranuzamuu | pouecca M KaUCCTBO | 3¢ (eKTHBHOCTE W HAAEKHOCTH
7a00paTopuil  aHAJMTHYECKOro | TOTOBOM OPOAYKIKMH, | MPOIIECCOB IIPOU3BOJICTBA
KOHTpPOJIS, OCHOBHBIE CIOCOOBI | pecypcocOepekenne,
NpoOONOArOTOBKH, $u3HKO- | 5pdexTUBHOCTD u
XHMHYECKHE OCHOBBI METOMIOB | \1oanenoory MpOTECCOB
HHCTPYMCHTAJILHOTO aHaJIu3bI,
MPOM3BOJICTBA
BHUABI UHCTPYMECHTAJIbHOT'O
aHanmm3a " 9KCTIEPTU3BI
MPOAYyKTOB MMUTaHUS ]
PacTUTENFHOTO  CBIPbS,  THIIBI
COBPEMCHHBIX pudopos,
HCTIOJNIb3YEMBbIX JUIS
MHCTPYMEHTAJIBHOTO aHAJIN3a
IIK -5 METOJBl ~ KaueCTBEHHOTO U | BBINOJNHATH OMNEPAllk B | MOHATHAMH, TEPMHUHOJIOTHEH
KOJIMYECTBEHHOTO aHaIM3a; | XUMHUYECKUX METO/aX | XUMHYECKHX METOJOB aHalIH3a
TEOPETHIECKHE OCHOBBI | aHalM3a B COOTBETCTBUH C | (TpaBUMETPUU U TUTPHUMETPUH)
TpaBUMETPHUUCCKOTO u Tpe6OBaHI/I51MI/I TCXHUKH U KAaUCCTBCHHOI'O XHMHUYCCKOTO
TUTPUMETPHUYECKOTO  METOJIOB | OE30MaCHOCTH; aHajM3a; MpaBWIaMU PabOTHl ¢
aHanu3a: HeHTpanu3alyy, | IOoJIb30BaThCs CIPABOYHOHN | aHATUTHYECKUM
pPENOKCUMETPHH, nHpopManuei o | obopyaoBaHueM, HIOCY 101,
KOMIIJICKCOMETPUH, OCAKICHUSA AHAJTUTHYCCKOU XUMHH PECAKTUBAMU
TIK - 14 OO0muye TpUHIUIBI MPOBEACHUS | MPOBOIUTH W3MEPEHUS U | COBPEMEHHBIMHU METOJaMu
u3MepeHnil W HaONIOAeHWH, | HAONIONCHMS, COCTABIATH | M3MEPEHHsT W HAOJIIOICHMS,
COCTaBJICHUS OIIMCAaHUH | ONUCAHUS MPOBOJUMBIX | TIPOBEICHHUS HCCIIEJOBAaHNH,
MPOBOANMBIX WCCIIEIOBAaHMH, | UCCIIEOBaHMUH, aHaM3a pe3yJIbTaToB
aHaIM3a pE3yNBTaTOB | aHAIM3UPOBATH PE3YNBTATHI | UCCIECAOBAHUH M MCIIOIb30BaHUS
WCCIEJIOBaHUH W HANMCAaHWA | MCCIICJAOBAHUM U | X TP HAIMCaHUHM OTYETOB M
OTYETOB M HAYYHBIX IYOJIMKALMH | MCHOJNB30BaTh WX  MPU | HAYYHBIX ITyOJIMKanuit
HalmMCaHUH OTYCTOB n

HAy4YHBIX MyOIuKaInuit

IIpu mpoBeneHUH yuyeOHBIX 3aHATHH oOecleyrBaeTCsl pa3BUTHE Yy OO0y4aroIIMXCs HABBIKOB
KOMaHAHOM palOoThl, MEKIMYHOCTHON KOMMYHUKAIMM, NMPUHATHS PELICHUH, JUIEPCKUX KauecTB
(Bitoyasi mpu HEOOXOIMMOCTH TPOBEJCHWE WHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX JUCKYCCHH,

pOJIEBBIX WP,

TPEHUHIOB,

aHaJInu3 CI/ITyaIII/Iﬁ U HMHUTAITUOHHBIX MO}IGJ’IGﬁ, npenoaaBaHUe

JUCHMIUIMH (MonyJneil) B ¢opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3YyJlbTaTOB HAyYHBIX
UCCJIEIOBaHUM, B TOM UYHCJIE€ C YYETOM pErHoHaJIbHBIX OCOOEHHOCTEH MpodeccuoHaNIbHON
NeSITeIbHOCTH BBITYCKHUKOB U IOTpEeOHOCTEH paboTonaTeneil).




5. Conep:kaHue U yueOHO-MeTOAMYECKAs KAPTA TUCHHIIMHBI

Tabauna 5.1
2 cemecTp
3anuTis CamocTosiTeIbHasi padoTa CTYeHTOB Koauuecrso Jlurepa
Ne HanmenoBanue Tem (BONpocoB
.,( P ), DopMBbI KOHTPOJIS 6ans108 Typa
Heeu H3Yy4aeMbIX 110 JaHHOH THCUHUTIIINHE .
Jek. | jaad Conep:xanue Yacel min max
1-2 | Tema 1. IIpeamMeT aHAIMTHYECKOW XUMUH, ee LEJTN Texuuka ~ Oesomacwoctd B | 6 | Bompockl B pyOexHod | 3 8 [1-15]
u 321240 aHAJIMTHYECKOH JabopaTopuu KOHTPOJILHOM padoTte
[IpeaMeT W 3ajaun aHATUTUYECKOH XWUMHHM, KiacCH(DUKAIMs 2 4 Ha60paTopHa% MepHai - Hocyna,
MeToloB. XuMHYeckue, (usznueckrue U (PU3NKO-XUMHUUECKHE TpaBHIa — paboTel € MCpHOU
METObI aHAIN3a focynon
3-4 | Tema 2. OCHOBBI KAa4eCTBEHHOT'0 AHAJIN3A O0mme ¥ dYacTHblE peaKIUH 6 Homainxee 3a/1aHue, 4 8 [1-15]
KauectBennsiii aHanu3. [ToHATHE O KadeCTBEHHBIX DPEaKIUSX. KaTHOHOB U aHUOHOB BONPOCHI B pyOexHON
CxeMbl Ka4eCTBEHHOTO aHanu3a. J{poOHbIi U crcTeMaTHIeCKHi 2 4 Cxembl CHUCTEMATHYECKOTO KOHTPOJIbHOM paboTe
aHaim3. KHCIIOTHO-OCHOBHAs cXeMa aHajn3a. Cneumbnqecm/le aHaJIu3a
peaxuun
5-6 Tema 3. MeToabl MaCKHUPOBAHHS, pa3lejieHHs H OCHOBHBIE OpPraHUYECKUE PEAreHThl, 6 IIpoBepka JIOMANIHEro 8 [1-15]
KOHIEHTPHPOBAaHUSA HCIOIB3yEMBIE B SKCTpaKIMH 3aganus. Pemienue 3amad.
Okcrpakumst.  Teopust — SKCTPaKIMIOHHBIX ~ METOIOB.  3aKOH 2 4 SJICMCHTOB Bonpock! B py6eskHOi 4
pacnpeneneHust. THITBI SKCTPaKIMOHHBIX CHCTEM KOHTPOIILHOMH paGoTe
7-8 | Tema 3. Metoabl MacKHPOBaHHUs, pasjiejeHUs H l'a3oBas, KHJIKOCTHAs u| 6 | domamnee 3ajaHue, 4 9 [1-15]
KOHIEHTPHPOBAHUS MOHHOOOMeHHasi XxpoMaTorpadus BOTIPOCEI B pyOexHOI
Xpomatorpadpus.  Kmaccupukammst ~ XxpoMaTorpaduuecKux 2 4 KOHTPOJIBHOM paboTe
METOJOB aHAJIH3a.
9 1 pyOexHast aTTecTallioOHHAasA padoTa 2 13 25 [1-15]
9-10 Tema 4. Teopermyeckne OCHOBBI AHAJIMTHYECKOI Honstue 06 wpeambhbix  u | 6 | Jomaunee 3aj1aHue, 3 4,0 [1-15]
XHMMH. peanbHbIX cucreMax. MombHas BOTIPOCEI B PYOeXHOI
XuMmHueckue paBHOBecUs B TOMOreHHOH cucreme. OCHOBHBIE monst. KOHCTaHTBI ~ paBHOBECHS. KOHTPOJIBHOM paboTe
BUJbl TOMOI€HHBIX paBHOBECHH. 3akoH JeicTBUs Macc. 2 4 [Toaroroska K y4€e0HO-
Koncranta  paBHOBecusl. AKTUBHOCTS, K03 (hpurmeHT HCCICA0BATCILCKON pabore
aKTUBHOCTH, HOHHasl cuia pactBopa. KoHueHTparus «AHanus3 HEU3BECTHOTO
BEILIECTBAY
11-12 | Tema 5. TI'ereporeHHble paBHOBeCHsi B CHCTeMe PactBopumocte  u Qaxtoper, | 6 | [domauisee 3aj1aHue, 3 6,0 [1-15]
TBEpaoe BeﬂleCTBO'HaCLlﬂleHHbIﬁ pacTBop. 2 4 BIIMSIOIIME Ha HeEE. Koncranra BOIPOCHL B py6€)l(HOfI
TeTepPOreHHOT0 PAaBHOBECHSL. KOHTPOJILHOH paboTte




13-14 | Tema 6. MeToabpl KOJHYECTBEHHOI0 aHAJIU3A. Kpucrammueckue 1 amoppHbie 6 YCTHBII OTBET 3 6,0 [1-15]
I'paBumeTpust OCaKM. VYCIOBUS HX TOTyYCHHS. BBIITIOJIHEHUE
CylIHOCTh TPAaBUMETPUYECKOTO aHalli3a, MPEeUMYIIEeCTBa U 3aBHCHMOCTH CIPYKTYphI Ocajika Ot J1a00PaTOPHOMPAOOTHI
HEJOCTaTKU MeToja. MexaHusM 0o0pa3oBaHHMS — OCajKa. 2 4 | ero MHIMBHaIbHBIX CBOUCTB pedepart
CDaKTOpLI, BIIUAOIINEC Ha MOJIyuCHUue aHAJIMTHYECKOM
OcaXkJaeMoH 1 BecoBoOil (hOpMBI BeliecTBa, TpeOOBaHUS K HUM
15-16 | Tema 6. MeToapl KOJHYECTBEHHOI0 AHAJIH3A. 3arpssHenWe  OCamKa: COBMECTHOE | 6 YCTHBIN OTBET 3 3.0 [1-15]
I'paBumerpus OC&KJICHHE, COOCaXKIICHHC, BBIITOJIHEHUE
IpssMble W KOCBEHHbIE  METOABI  TPABHMETPHYECKOTO 2 4 OKKITFO3H, IOCIIEOCKNICHNE nabopaTopHOKpadOTHI
OIPCACIICHUS. Baxkneiniue OpPraHn4ceCKre U HCOPraHUYCCKHUC
ocaguTein
17-18 | Tema 6. MeToabl KOJMYECTBEHHOr0 AHAJIM3A. Pacuer IPaBUMETPHIECKOTO | 6 | oOcyxkaeHue pedepaToB 3 6,0 [[1-15]
I'paBumerpus 2 2 taxropa. Mpe3EHTaLN
IlorpemHocTy B rpaBUMETPUYECKOM aHAIIU3E cam. pabota
18 2-0€ py0e:kHOe KOMNBIOTEPHOE TECTHPOBaHUe 2 13 25 [1-15]
HTroro 3a 2 cemecTp: 58
16 34 56 100
3 cemecTp
3ansris CamocTosiTe1bHasi padoTa CTy1eHTOB Koawuecrso Jlurepa
Ne HanmeHoBaHHe TeM (BOIPOCOB), p Y F P — Ga/LIOB Typa
HeaeJH H3y4aeMbIX [0 JAHHOH JUCHMILIMHE .
JeK. | J1ad Conep:xanue Yacbl min max
1-2 | Tema 7. MeTpoJioru4ecKue OCHOBbI XMMHYECKOT0 Bei6opounoe cragaptHoe | 2 | Pemenne 3agad Bompocsl 3 8 [1-15]
aHAJIN3a OTKJIOHCHHC, OTHOCHTCIBHOC B pY6e)KHOﬁ KOHTpOJ'ILHOﬁ
CTaHAApTHOC OTKJIOHCHHC. pa60Te
AHanuTHYeCKHe XapaKTCPUCTHUKH. IIpaBUIBHOCTS. 2 4 JloBepuTenbHBIIH MHTEpBaJL.
BocnpousBoaumocTts YyBCTBUTEIHLHOCTD. IIpenen CeleKTHBHOCTD.
06Hapy>1<eHml. ITonstue CXOOAUMOCTH W BOCHPOMU3BOJUMOCTH
pesynbratoB. O6paboTKa morpenrtHocTei
34 Tema 8. TUTPUMETPHYECKHI AHAIN3 IIpsiMmoe u oOpaTHOE, KOCBEHHOE 2 Jlomariaee 3a/aHue, 4 8 [1-15]
MeToap! TUTPUMETPHUIECKOTO aHAIN3a, 00IIas XapaKTepUCTHKA, TUTPOBAHHE. 5 Crannaptieie BOMpOCHL B I6)y6e)KH°H
JOCTOMHCTBa W HemoctaTku. Kiaccupukamms. TpeboBanwms, 2 4 BcemeCTBa’ TpeOOBaHHi BK HUM. KOHTPOIIPHOH pabote
NpeaAbABIIIEMbIC K PpCakKlUl B TUTPUMETPHUYCCKOM aHaAJIU3C. KaqoK THTpOB(f)HHﬂ' JSTHAC
Ppa3JIMYHbIX aKTOPOB Ha
Tunbl KpUBBIX TUTPOBAHUS . XapaKTep KPUBBIX THTPOBAHHS
5-6 Tema 9. KucjioTHO-0CHOBHOE paBHOBeCHE 2 4 CaolicTBa PaCTBOPHTENEH. 2 Pemenue 3aga4. Bompocel 4 8 [1-15]
CoBpeMeHHBIE TIPEJICTABJICHHS O KHCIOTaX W OCHOBAaHWSIX. Teopus Koncranra aBTOIPOTOJIN3A B pyOEXHON KOHTPOJIHHOM




Bpencrena - Jloypu. Koncranra KHCIIOTHOCTH M OCHOBHOCTH. BydepHble pacTBOpBI 1 MX CBOHCTBA. pabore
bydepHas emrocTth
7-8 | Tema 10. IIporosmToMerpusi (KHCJIOTHO-OCHOBHOE IlpuroroBneHne  CTaHAAPTHBIX 2 Homamiree 3aj1aHue, 4 9 [1-15]
THTPOBaHUE) pPacTBOpOB. MeTtonpl BOTIPOCEI B PYOeXHOI
KucnotHo-ocHOBHOEe — TuTpoBanue. CrocOOBl  BBIPAKCHHS 2 4 | MNCTHPOBAHWA W OTACIBHBIX KOHTPOJIbHOM paboTe
coCTaBa  pacTBOPOB. MHAUKATOPHl  KHUCIOTHO-OCHOBHOTO HaBeCOK. ~ Meroxbl  mpsiMoro,
TUTPOBAHUS. 0o0paTHOrO THUTpOBaHHA. MeTox
3aMeIleHNUSI.
9 1 py6e:xnas arTecTanmoHHasi padoTa 13 25 [1-15]
9-10 Tema 11. OcaauTesbHOE TUTPOBAHUE KpuBble THTpOBaHMS B MeTOIaxX 2 Pemenune 3amau. Bonpocsr 3 5 [1-15]
MeTtoab! ocaxaeH!sI 1 KOMIIJIEKCOHOMETPUHU. ApPreHTOMEeTpus: 2 4 0CaanTCIbHOIO TUTPOBAHUI. B pyO€KHOH KOHTPOJIBHOM
metozabpl Mopa, I'eii-Jlroccaka, @osbrap/a (pogaHoOMeTpusi) MepxkypomeTpus u pabore
MEpKypPHUMETPHS
11-12 | Tema 12. PaBHOBecHe B pacTBOpPax KOMILJIEKCHBIX Knaccuduxarms KOMIUIEKCHBIX 2 Jomainee 3a/aHue, 3 5 [1-15]
coennnennii. Kommankcnmerpus COEIMHEHUI. TepMOI[[/IHaMI/I:IeCKaSI u BOMpOCH B py6exHOM
Tunbl U CBOWCTBA KOMIUIEKCHBIX COEIMHEHUI, HCIOJB3yEMbIX B 2 4 | KvmHeTHaccKad YCTOMMBOCTE KOHTPOJIbHOH pabote
AQHAIMTUYECKOM  XxuMud.  MeToasl  KOMILIEKCOHOMETPHH. KOMIIICKCHBIX COCIMHCHHH.
MeramtonHaukaTopsl.  CrocoOsI
JKecTkocTh BOJIBI M CLIOCOOBI €€ YCTPAaHCHHUS.
OYHCTKH BOJIBL.
13-14 | Tema 13. OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOE Vpasruenne HepHera, crangapTHBIA 2 Pemenue 3ana4. Bonpocsl 3 5 [1-15]
paBHOBecHe. OKHCINTEIbHO-BOCCTAHOBUTEILHOE ¥ (OpMATBHBIA  TIOTCHIWAIL. B PyOeKHOIT KOHTPOJIbHO#
THTpOBaHHUe (PeJOKCHMETpPHSI) Hanpasnenne OBP. CrocoObI pabote
MeToabl  OKHCIEHUS-BOCCTAHOBIEHUS  (PEJIOKCHMETpHS). 2 4 | (uKcalyM TOUKW SKBHBAIICHTOCTH.
Knaccupukanus METONOB OKHUCIEHHS - BOCCTAHOBJICHUSL. Kpusete  TutpoBaHMs B MeTomax
Iepmanranatomerpusi.  MomoMeTpust W Apyrde  METOMBI ORMCIICHITEIIEHO-
OKHCJICHHS - BOCCTAHOBJICHHUSI. BOCCTAHOBHTEIIEHOTO THTPOBAHHA
15-16 | Tema 14. ®du3uKO-XHMHUYECKHE METOIbI AHAJIN3A AOCOpOLMOHHAsT  CHEKTPOCKOIIHSL. 2 JoMmalHee 3anaHue, 3 5 [1-15]
O6mias  xXapakTepucTuka W Kilaccuurauus — QU3MKO- 3akoH byrepa-Jlambepra-bepa. BOIPOCHI B PyOexHON
XUMHUYECKUX METOAOB aHann3a. ONTHYeCKUEe METO/Ibl aHAH3A. VYenosust (oTOMETPIIECKIX KOHTpOJILHOM paboTe
Knaccupukanus onTHYECKUX METOJOB aHanusa. OnpeencHue peakumii  Meton  KanmuOpOBOYHOrO
KOHLIGHTpallUi pacTBOPOB B ONTHYECKUX METOAax aHalu3a 2 4 rpaguKa, METO CPaBHEHHA U
PedpakTomeTpus U ee NPUMEHEHHE Ui aHANM3A IHILEBBIX nobasok.  Ompenenenne — cmecer
MPOYKTOB. BELLECTB. OMUCCHUOHHAS
CIIEKTPOCKOTINS, (otomerpus
TUTAMEHH.
17-18 | Tema 14. ®uU3uKO-XUMHYECKHE METOALI AHAJIN3A OneKTpop! CpaBHEHMS, 2 Pemrenue 3amau. Borpocsr 3 5 [[1-15]
DJeKTpOXMMHUYECKHe MeToiasl  aHamm3a. Kiaccudukarms 2 4 WHJUKaTOPHBIC M HOHCCIICKTHBHBIC. B pyOexKHOH KOHTPOJILHOH
9JIEKTPOXUMHUYECKUX METO/I0B aHan3a. [loTeHnoHoMeTpusl. IToTeHIMOMETPUIECKOE THTPOBAHUE pabote
18 2-0e py0e;kHOe KOMIIbIOTEPHOe TeCTHPOBAaHHe 13 25 [1-15]
HTroro 3a 3 cemecTp: 18 36 18 56 100




IIpumeyanus:

1. Bce Buabl yueOHOM pabOThI MOTYT MTPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBAHHMH JIOKAJTLHBIX HOPMATHBHBIX aKTOB.

2. B menmsax peanusanuyd WHIUBUIAYATbHOTO MOAXOAA K OOYYEHHIO CTYACHTOB, OCYIICCTBISIONMX Y4YEOHBIN MPOIECC MO HHIUBUIYaTbHOU
TPACKTOPUU B pPaMKax HHAMBUAYaILHOTO pPab0OYero IuUlaHa, M3ydyeHHWe JaHHOW IUCHIMIUIMHBI MOXKET OCYIIECTBISATHCS Yepe3 WHIWBUYAIbHBIC
KOHCYJIbTAI[MM TIPEIOJaBare/is OYHO, B 4Yachl KOHCYJbTAllMd, MO OSJIEKTPOHHOM IoYTe, a Takke C wucrnoiab3oBanueM Webex, miardopmbr
IMCTaHIMOHHOro 00y4yenus Moodle, muunsnii kabunet cryaenTa Ha caiite COI'Y, apyrux snementos DMMOC COT'Y.



6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpy wn3ydyeHUM JUCHMIUIMHBI TPOBOAATCA JIEKIMM U J1a0OpaTOpHble 3aHATUS B
TPaJUIIMOHHON (OPME U C UCTIOIH30BAHUEM COBPEMEHHBIX HHTEPAKTHBHBIX TEXHOJIOTHH.

Jekyus-ouanoz — conepkaHue NOJACTCS YEpe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKIMU.

Jlabopamopuvle 3anamua BKIIOYAIOT TNPOBEACHUE JIE€JOBBIX M HMUTAILMOHHBIX WID,
TPYNIIOBBIX TUCKYCCHUH, 160aTOB, MOACTHUPOBAHUS TPOU3BOICTBEHHBIX IPOLIECCOB U CUTYAIIHA.

Peanu3zanus akTHBHBIX U MHTEPAKTUBHBIX METOJOB IIPU U3YUEHUH Kypca «AHATUTHYECKAS
XUMUS» BO3MOKHAa Ha J1a0OpaTOPHBIX 3aHATHSAX IIyT€M IPOBEAEHHUS OIpOca, TECTUPOBAHUSA,
3alUTHI Ta0OPAaTOPHBIX PAOOT.

Hcnonb3yroTcss MHTEPAKTUBHBIE METOJbl OOY4YEHMs: TIpYINIoBas IUCKycCusi, Ae0arsbl,
JICJIOBbIE M MMWTALMOHHBIE WIPBI, KEHC-METOJ, KOYYMHI, MOJIEINPOBAHHME IIPOU3BOJCTBEHHBIX
IIPOLIECCOB U CUTYaLUH.

Cumyayuonnsle 3a0anus — Ccroco0 IPOBEPKU 3HAHUM, MO3BOJIAIOUIMNA B YCIOBHOM
00CTaHOBKE pellaTh KOHKpETHblE peanbHble 3afaud. OIHOW W3 Lened peleHHus CUTYalMOHHBIX
3alaHuil  SIBISIETCSl BBIPAOOTKAa y CTYACHTOB HABBIKOB B PEIIEHUM KOHKPETHBIX CHUTYyallMi, ¢
KOTOPBIMM OHHU IOCTOSIHHO BCTpPEYAIOTCSl Ha NpakTuke. YeM TunuuHee OyneT CUTyalMs, TeM
aKTUBHee MpouaeT 3anatue u 3pdexruBuee Oyner e€ pezynprar. He MeHee BaxkHa U qpyrasi 1elb —
pa3BUTHE CHOCOOHOCTH K KOMMepueckod pabore B TOproBoil cdepe, mpencrapistomeil coboi
OOLIMPHYIO Cpelly OIlepaTUBHO-OPraHU3ALMOHHON JEATEIbHOCTH TOPIOBBIX OpraHu3aluid U
IPENIPUATHM, HAIIPABJICHHYIO HA COBEPLICHCTBOBAHME IPOLIECCOB KYIUIM-NIPOJAKH TOBApOB IS
YZIOBJIETBOPEHUS CIIpOCa HAceNeHUs U MoJyuyeHus npubeliu. W, HakoHel, CUTyallMOHHBIE 3aJaHUs
CHOCOOCTBYIOT Pa3BUTHUI0 CHUCTEMHOTO MBILIUIEHUS U NPUMEHEHUIO 3THUX 3HaHUM K pPELICHUIO
KOHKPETHBIX 33/1a4 NPEAIPUHUMATENbCKON JEATENbHOCTH.

I'pynnosas ouckyccua (006cyxeHue Brnoarosoca). s npoBeaeHus Takol TUCKYCCUU BCe
CTYJEHTBI, IPUCYTCTBYIOILIME Ha JIAOOPATOPHOM 3aHITHUU, Pa30UBAIOTCS HA HEOOJIBIINE TOATPYIIIBL,
KOTOpbIE OOCYXXJAIOT T€ WJIM MHbBIC BOIPOCHI, BXOJAIME B TeMy 3aHATHA. OOCyXIeHHE MOXKET
OpPraHU30BBIBATHCA JIBOSKO: JIMOO BCE MOATrPYMIbI aHAIM3UPYIOT OAMH M TOT K€ BOIPOC, JUOO
Kakas-TO KpyNHas TeMma pa30uBaeTcs Ha OTAEIbHbIC 3aJaHMs. TpaIulMOHHbIE MaTepHajbHbIE
pe3ynbTaThl 00CYK/IEHUS TaKOBBI: COCTABJIEHUE CIHCKAa WHTEPECHBIX MBICIEH, BBICTYIUICHHE
OJITHOTO WJIM JBYX YJICHOB MOATPYMII C JOKJIaJaMH, COCTaBICHHE METOJIUYECKUX Pa3pabOTOK WU
WHCTPYKIMH, COCTABJICHHE IJIAHA JEHCTBUMN.

7. Y4eOHO-MeTOAMYeCKOe o0ecrevyeHne caMoCTOsITeIbHOM padoThl CTY1IEHTOB

CaMmocTtosiTenbHass paboTa 0OyJarOIIUXCS SIBISIETCS OJHUM M3 BUAOB YUYEOHBIX 3aHSTUU.
CamocrosiTenbHas paboTa MPOBOIUTCS C LIETBIO:

— CHCTEMAaTH3allud U 3aKPETICHUS MOJYYEHHBIX TEOPETUUYECKUX 3HAHUU M MPAKTHYECKHUX
YMEHUH 00yJaroIXxcsl CTy/IEHTOB;

— yrayONeHus U pacliupeHus TEOPETUIECKIX 3HAHUM;

— (dopmupoBaHHS YMEHUH WCIOJIB30BaTh HOPMATHBHYIO, TIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CTIeHAIbHYI0 TUTEPaTypy;

- (opmupoBaHUS CaMOCTOSITEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3alliu;

— Pa3BUTHS UCCIIETOBATEIBCKUX YMEHUIA.

CaMoctosiTenbHast paboTa 00y4aronuxcs OCYIIECTBIISICTCS Ha MPOTSHKEHUU M3YyUeHUsT BCeit
JUCITUTUIMHBI B COOTBETCTBUHU C YTBEPXKJICHHON B YYeOHOM IUIaHE TPYAOEMKOCTBIO (JJISI OYHOM
¢dopmbl 00ydeHus: 76 4acoB) M COCTOUT U3:

- paboTHI CTYACHTOB C JIEKIIMOHHBIMHA MaTepHajaMH, TOMCKAa W aHajH3a JHUTEPaTyphl H
AIIEKTPOHHBIX UCTOUYHUKOB MH(GOPMAIIUH TI0 3aJaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUM JIJ1s1 camocTosaTeNbHON paboTel B DUOC COI'Y;



- U3Y4YCHMS TEOPETUYECKOr0, ITPABOBOIO U CTATUCTUYECKOIO0 MaTepuaia JUisl MOATOTOBKHU K
CCMUHAPCKUM 3aHATUAM,

- IOATOTOBKH K DK3aMEHY.

Tembl 1 hOopMBI BHEAYAUTOPHON CAMOCTOSTENILHON Pa0OOTHI, €€ TPYIOEMKOCTh CO/IEPIKATCS B

pasnene 5, Tabu. 5.1.

Memoouueckue yKazanus no npogedeHuIo 1a60pamopHblX 3aHamuii RO OUCUYUNIUHE
«Ananumuueckan xumusy

JlucuuiuinHa «AHaTUTHYECKash XUMUS» YUTAETCS B TEYEHHUE JIBYX CEMECTPOB IO OJHOMY
qacy B HEJIEIO U IPOBOJIATCS J1a0OpAaTOPHBIE 3aHATHS B 00bEME ABYX YacOB B HEJEINIO.

JIaGopaTopHble 3aHATUS SBJSAIOTCS OAHMM U3 BaXKHEWIIMX BUIOB Y4eOHOH paboThl,
COCTaBJISIIOT OCHOBY IOJTOTOBKHU CTYAEHTOB IO JUCIHIUIMHE W HANPaBICHBI HA (POPMHUPOBAHUE Y
CTYACHTOB CHCTEMAaTHU3UPOBAHHBIX 3HAHWH M HABBIKOB I10 KOHTPOJI KadyecTBa M TEXHOJOIMU
nepepaboTKU 3epHa.

Beinonnenuto nabopaTopHOil paboThl 10JKHA MPEIIECTBOBATE CAMOCTOSITENbHAS paboTa C
JUTEPATYPHBIMU MCTOYHUKAMH U KOHCHEKTOM JIEKLIUH, IPH 3TOM CJIelyeT OOpaTUTh BHUMaHHUE Ha
TEOpPETUYECKHE BONPOCH MO TeMme 3aHATHA. IlepBoHayasbHO WHAET ONPOC TEOPETHUYECKOI'O
MaTepuaia TeMbI 3aHATUSA. 3aT€M B psJE BOIPOCOB IpENojaBaTelis CIEAYeT CKOHLIEHTPUPOBATh
BHUMaHME HAa OCHOBHBIX HJI€AX TEMbl 3aHATHsA. Bompochl OKHBI BKIIOYATh B ceOsl paziIMyuHbIe
BapHallMM 3JIEMEHTApHbIX CUTYyallUd, OTOOpa)KaloIMX OCHOBHBIE MJIEM TEMbI 3aHATHS B HX
B3aMMHON B3aMMOCBSI3M. 3aJaBaeMble BOIPOCHI JIOJDKHBI OBITh KOPOTKUMHM U MaKCHUMaJbHO
IPOSIBIISAT B CTYAEHTAX UX COOOPa3UTEIbHOCTb.

JIaGopatopHble paOOTHI BBIIOJHSIOTCS B COOTBETCTBMM C TPEeOOBAHUSAMHM CTAaHAAPTOB U
HOpM J1abopaTOpHON MpakTUKU. CTYAEHTHI JOKHBI 03HAKOMUTHCS C LENBI0 U 33Jad4aMi paboTHl,
HOPMATHUBHBIMU JIOKYMEHTaMH, alrmnapaTypoi, NpuOOpaMu U peakTUBaMM, HEOOXOAUMBIMHU IS
BBINOJIHEHUsST paOoThl. Pe3ynbTaTsl BBINOJHEHHON paboThl odopmisitoTcs B paboueil TeTpaau mo
npeuiokeHHon (opme. Kaxknmas BeimonHeHHass paboTa JoKHA OBITH OdopMIIeHA JOJDKHBIM
00pa3oM M cljaHa IpenoJaBaTeto, IPOBOIUBIIEMY Ja00paTOPHbIE 3aHATHUS.

[Ipu 3ammTe or4yera Mo J1aOOPATOPHOW pPabOTE YUYUTHIBACTCS COOTBETCTBHE KOHCIIEKTA
TpeOOBaHUSAM U 3HAHME CTYIEHTOM TEOpPHM HccieryeMoil mpobiembl. OreHka mo J1abopatopHon
paboTe Y4YMTHIBAETCSl MPHU MPOCTABICHUU OLEHKM TEKYHIEro KOHTpoJds. OT4YET HEe MOXKET ObITh
OPUHAT U TOMJEXKUT J0paboTKe B ciydae: OTCYTCTBUS HEOOXOAMMBIX pa3fesioB, OTCYTCTBHS
TpeOyemMoro rpapuueckoro marepuana, OTCYTCTBHS HMCXOJHBIX JIaHHBIX, IpyObIX OLIMOOK Npu
o0paboTke pe3ynbTaroB. Ilpu mpoBeneHHM J1aOOPATOPHOrO MPAKTUKyMa HEOOXOJMMO CO3/aTh
YCIIOBUS AJI1 MAaKCUMaJIbHO CAMOCTOSITENIbHOTO BBITIOJIHEHUS CTyIEHTaMH J1JaO0OpaTOpHbBIX padoT.

Y CTHBIH onpoc ABISETCA OJHUM U3 OCHOBHBIX CIIOCOOOB yueTa 3HAHUH CTYJIEHTOB.

PaznuyaroT ppoHTaNBHBIN, HHAMBUAYAIBHBIA 1 KOMOMHUPOBAHHBIN OIPOC.

@ponmanvuvlii onpoc npoBoauTcs B (opme Oecenpl mnpernojasarens ¢ rpynnoi. OH
OpraHMYECKH COYETAEeTCs] C MOBTOPEHHEM IPOWJIEHHOTO, SBISASACH CPEICTBOM JJsl 3aKpEIUICHUS
3HaHUM M yMeHHUH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO pabOTy MOXKHO
BOBJIEYb BCEX CTYJIEHTOB Ipynmbl. JlJIi 3TOr0 BONPOCHI JIOJDKHBI JIOMyCKaTh KpaTKyl (opMy
OTBETa, OBbITh JIAKOHMYHBIMH, JIOTUYECKM B3aUMOCBS3aHHBIMU JpYr C JAPYrOM, JaHbl B TaKoif
MOCJIEI0BATENbHOCTH, YTOOBI OTBETHI CTYJIEHTOB B COBOKYMHOCTH MOTJIM PAacKpbITh COJIEp:KaHUe
pa3znena, TeMbl. C momouipio (DPOHTAIBHOrO OIpoca MpPernojaBaTeslb HMMEET BO3MOXKHOCTh
IIPOBEPUTH BBINOJHEHNUE CTYJEHTaMH JIOMAIllHEro 3a/laHusl, BBIICHUTh TOTOBHOCTH TI'PYIIBI K
U3Yy4EHHIO HOBOI'O MaTepHala, ONpeNelIuTh CPOPMHUPOBAHHOCTH OCHOBHBIX MOHSATHH, YCBOECHHE
HOBOT'O y4eOHOr0o MaTepHana, KOTOpbIi ObUT TOJIBKO UYTO pa300paH Ha 3aHSATHH.

Hnousuoyanwvnwtit onpoc npenanonaraeT o0CTOSTENbHbIC, CBSI3HbIE OTBETHl CTYACHTOB Ha
BOIPOC, OTHOCSIIMKCA K H3ydaeMoMy Y4eOHOMY MaTepuaily, MO3TOMY OH CIYXHT BaKHBIM
y4eOHBIM CPEICTBOM pPa3BUTHs pPEYM, MaMITH, MBIIUICHHUS CTyJIEHTOB. UTOOBI caenaTh TaKyro
MPOBEPKYy Oojee TIIyOOKOH, HEOOXOAMMO CTaBUTh MeEpel CTYACHTaMH BOIPOCHI, TpeOyromue
pa3BEpHYTOr0 OTBETA.



Bonpocs! 1 MHAMBUAYATBHOTO OMPOCca JOJIKHBI OBITh YETKUMH, SICHBIMU, KOHKPETHBIMH,
€MKHMMH, UMETh IPUKIAJHON XapakTep, OXBAaThIBaTh OCHOBHOM, paHEe MNPOWJCHHBIM Marepual
nporpammel. WX coxepkaHuEe JOMKHO CTUMYJIHUPOBATh CTYJIEHTOB JIOTUYECKH MBICIIHT,
CpaBHUBATh, aHAJTU3UPOBATh, JOKA3bIBaTh, MOAOMPATh YOEOUTEIbHBIE NMPUMEPHI, YCTAHABIMBATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, JIelaTb OOOCHOBAaHHBIE BBIBOJABI M JTHUM CHOCOOCTBOBATh
00BEKTUBHOMY BBISIBJICHUIO 3HAHUI CTY/IEHTOB.

Bonpocel 00bI4HO 337ar0T Beell Ipymme U mociie HeOOJbIIOoN May3bl, HEOOXOAUMOMN AJis
TOTO, YTOOBI CTYIEHTHl MOHSJIM €ro M MPUTOTOBHIMCH K OTBETY, BBI3BIBAIOT JUII OTBETa
KOHKPETHOI'O CTY/ICHTA.

Ilucomennaa npoeepka Hapsiy C YCTHOW SIBISIETCS BAXKHEWIIMM METOJOM KOHTPOJIS
3HaHUH, YMEHMH W HaBBIKOB CTYJIEHTOB. OIHOPOIHOCTH PAOOT, BBINOJIHSAEMBIX CTYIECHTAMHU,
MO3BOJIIET MPEIBSABIATH KO BCEM OJIMHAKOBbIE TPEOOBaHUS, MOMBITAET OOBEKTUBHOCTH OLEHKU
pe3yibpTaToB 00ydeHus. [I[puMeHeHue 3Toro MeToaa JaetT BO3MOXKHOCTh B Hanbosee KOPOTKHIA CPOK
OJIHOBPEMEHHO TIPOBEPUTh YCBOCHHE Yy4eOHOro MaTepuajga BCEMU CTYIAEHTaMH TpYIIIbI,
OTIpENIeIUTh HAMIPABIICHUS I MHAUBUYAIBHON pabOThI C KaXIbIM.

[IucbmenHas mpoBepKa KCIOIb3YETCS BO BCEX BHUJIAX KOHTPOJS M OCYLIECTBISETCA KAK B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM paboTe (BBIIOJIHEHNE JOMAIIHUX 3aJaHUM).

MeTtoauyeckue peKOMeHAalMHU 110 UCIO0JIb30BAHUIO HH(POPMAIITOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI 00y4eHust

JUid u3ydeHus JIEKLUOHHOTO MaTepuana IUCLUUIUIMHBI IPUMEHSIOTCS ayAMOBHU3YyabHbIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOPbIE HE OTPULIAIOT TPAJUIIMOHHBIE, IPOBEPEHHbBIE BPEMEHEM
METOABl IMpernojaBaHusi, HO, IMPH 3TOM, OHHU IOBBIIIAIOT HAIJISAIHOCTb, HH(POPMATUBHOCTS,
OIIEpaTUBHOCTD B 10/1a4€ UHPOPMAIIH, [T03BOJISIIOT SKOHOMUTH BpEMS 3aHATHUI.

Kaxnoe cemMuHapckoe 3aHATHE HUMEET CBOIO 0cCo0yo0 (opMy MpOBENEHUS, CBOIO
METOAOJIOTUYECKYI0 CHEelM(UKY, UYTO IMO3BOJSET pa3BUBaTh Yy CTYICHTOB pa3IUMYHbIE Kak
OOIIEKYNbTypHBIE, TaK W MNpodecCHOHaTbHBIE KoMIeTeHIMHU. [locTaHoBka mpoOIeMbl, pa3dop
aKTyaJbHbIX KOHKPETHBIX M THUIOTETHUECKUX CHUTyallUid, CO3/laHUE aTMOC(ephl Auanora Mexuay
npenojaBaTesieM U TPYNNod mo3BosigeT padoTaThb MHIMBHUIAYaIbHO W B MalblX TIpynnax,
KOJJIEKTUBHO  OOCYX/aTh ONpEAEICHHBIM TeMaMM MaTepuan, a TakkKe WHUIMHUPOBATh
CaMOCTOSITENIbHYIO pabOTy CTyIeHTOB. lIpu OCMBICIEHUH COAEpKaHUS BOMPOCOB IMPAKTHUECKUX
3aHATUH MpecienyeTcs Lelb COOM0JaTh IPEEMCTBEHHOCTh B MPO(ECCUOHATIBHOM U B TBOPUYECKOM
Pa3BUTHUU CTYJEHTOB.

KonTponb camocTosITeIbHOM paboThl CTYI€HTOB IIPU3BaH CAeNaTh mnporecc o0yueHus oonee
LEJIOCTHBIM U OpraHu4HbIM. Ero 3agaya He ocTaBUTh O€3 BHUMAaHMs Ja)ke, Ha MEPBbI B3I,
MaJIO3HAYUTENIBHBIE BOIIPOCHI.

KoMmmploTepHoe TecTHpOBaHME TO3BOJSET OCYHIECTBIATH HMTOTOBBI KOHTPOJb 3HAHUN
CTyAEHTOB. TecCTOBBI MaTepuan BKIIOYaeT B ce0s CoJepKaHME BOIPOCOB IO KaXJIOMy U3
0003HaYEeHHBIX TPOrPAMMOI1 pa3IeNoB.

Kaxxaplii BOIpoc mpeznonaraeT HECKOJIBKO BapUAaHTOB OTBETOB, CPEAM KOTOPBIX MMEIOTCS
a0COIOTHO HEBEpHBIM, MpaBUIbHBIA M B OOJbLIEH WIM MEHbIIEH CTENEHU PacKpbIBAIOLIUN
CYILIHOCTh Bompoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHUS 3a/laya CTYACHTOB OINPEAEIAETCS
KaKk BbIOOp MpaBWJIBHOIO OTBETa M3 MHOrooOpa3usi BapHMaHTOB. B TECTOBBIX 3aJaHMSIX €CTh
BOIIPOCBI HAa COOTBETCTBHE. B mporecce KOMIBIOTEPHOIO TECTUPOBAHHMA, 3aJada CTYJEHTa
orpezenseTcs Kak BIOOp MPpaBUILHOTO OTBETA U3 MHOT000pa3usi BAPUAHTOB.

Bomnpockl 1 TeMbl, OTBOJMMBIE Ha BBIMOJIHEHUE CAaMOCTOSATENILHOW pabOThI MO TUCHUIUIMHE,
a TaKk)Ke KPUTEPUH OIICHUBAHUS 110 KAKIOMY BHIY paOOThI coaeprkatrcs B pazaene 8 PIIJI.



8. OueHOYHbIE CPeCTBA JIl TEKYIIEro KOHTPOJISl YCIeBAeMOCTH, Py0e:KHOH aTTecTAllUN U
NMPOMEKYTOYHOM aTTEeCTAIMM MO UTOTaM OCBOCHUS JUCIUIIMHBI

Pabouas mporpamma npeaycMaTpuBaeT MPOBEICHUE JICKITMOHHBIX U MPAKTUYECKUX 3aHATHH,
a Takke CJenyrole BUIbl padoT: CaMOCTOATEIbHYIO Pa0OTy CTYIEHTOB IO MOJATOTOBKE YCTHBIX
JOKJIAJIOB, HAaMWCaHUIO pedepaToB, MOATOTOBKY NPE3CHTANMA W OOCYXKICHHH [0 TeMaM
JTUCIUILIMHEI - pa0OTy B aKTUBHOM U MHTEPAKTUBHON (hopMax.

Buabl KOHTpOJIA.

PaGouas nmporpamma npezmnonaaraeT TEKyIUi 1 MPOMEKYTOYHbIH KOHTPOJIb 3HAHUH.

Tekywuii KOHmMpPOIbL — 3TO HENPEPHIBHO OCYLIECTBISIEMbII MOHUTOPUHI YPOBHSI YCBOCHUS
3HaHUU U (OPMUPOBAHUS YMEHUH U HABBIKOB B TEUCHHE CEMECTpa WM y4eOHOro roja. Texymuid
KOHTPOJIb 3HAHUH, YMEHUN U HABBIKOB CTYJIEHTOB OCYIIECTBISCTCS B X0/1€ Y4EOHBIX (ayIUTOPHBIX)
3aHATUN, MPOBOJAMMBIX MO pacnucaHuio. PopMaMu TEKYIIET0 KOHTPOJS BBICTYHAIOT ONPOCHI HA
J1a60pamopHbIX 3aHAMUAX, A maKice Kopomxkue (0o 15 mun.) 3a0anus, BHITIOIHAEMbIE CTYJICHTAMU B
HayaJie JIGKIMU C IeJIbI0 TMPOBEPKU HATUYMS 3HAHWM, HEOOXOJIMMBIX J/Jii YCBOEHHS HOBOTO
MaTrepHalla Wi B KOHLE JIEKLIUH JUISl BBIICHEHUS CTEIIEHH YCBOCHHUS U3JI0KEHHOTO MaTepHuaIa.

PyOexHBIII KOHTPOJIb OCYIIIECTBIISIETCS TI0 O0Jiee WM MEHEEe CaMOCTOATEIBHBIM pa3iesiaM —
yueOHBIM MOJYJSIM Kypca U MPOBOJUTCS MO OKOHYAHUM U3YYEHHs MaTepualia MOAYJS B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOexHbIi KOHTPOJb MPOBOAUTCA C ILEJbIO OINpEACNICHUs KayecTBa
YCBOGHHUSI Marepuaia yuyeOHOro MOAYNsS B LeJoM. B TedueHue cemecTpa MPOBOAMTCA JABA TaKHX
KOHTPOJILHBIX MEPOIIPHUSITHS 110 TPadHKYy.

TeMbl U KPUTECPUH OLICHUBAHUSA CaMOCTOATEIbHOM paGOTbI

IIpoMe:KyTOUYHBII KOHTPOJIb - UTOTOBAs OIEHKA 3HAHWUW CTYIEHTA, OCYIIECTBISETCA IO
HAKOMUTENIBbHOM CHCTEME CyMMHUpOBaHHMEM O0ajuioB, MOJYYEHHBIX B TMpolecce TEeKYyIEero u
pyOEKHOTO KOHTPOJIS.

dopMa MPOMEKYTOUHOTO KOHTPOJIS — IK3aMEeH

[IpoBeaeHne TEKyIEro U MPOMEKYTOYHOTO KOHTPOJISL MO JAUCIMIUIMHE OCYIIECTBISIETCS B
coorBeTcTBUM ¢ [lonoxennem COI'Y.

Metoauka ¢popMUpPOBaHNA Pe3yabTHPYIOLIEH OLEHKHU

B xozie Texymiero KoHTporst cTyzieHThl MoryT Habparts 0-100 6auios:
1 1 pyOexkHAsI aTTeCTALMsI - MAKCHMAJIBLHO S0 0a/U10B; U3 HUX:
Ot 0 10 25 6amioB (pyOekHas aTTecTalys) — TECTUpOBaHUE B 1IeHTpe TectupoBanus COI'Y;
Or 0 ngo 25 GamwioB (Tekyllass oOlLIEHKa) — aKTHBHas paboTa 3a JaHHbBIA I[epuoj Ha
71a0b0PaTOPHBIX 3aHITUSIX
2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 50 0a/1/I0B; U3 HUX:
Ot 0 10 25 6amioB (pyOekHas aTTecTalys) — TECTUpOBaHUE B 1IeHTpe TectupoBanus COI'Y;
Or 0 ngo 25 GamioB (Tekymias oOlLIEHKAa) — aKTHBHas paboTa 3a JaHHBIA I[epuoj Ha
71ab0PaTOPHBIX 3aHITUSIX
IIpomeKyTOUHBIN KOHTPOJIb:
VY4eOHBIM TUTAaHOM T10 JAaHHOM JMCIUIUTMHE TPETYCMOTPEH SK3aMeH. 3a YCTHBIH OTBET Ha
3ayere CTyAEHT noiydaer 0-50 Ganos.
PesynbTupyromias omnenka ckiaasiBaeTcs mo coorserctBytomeid bBPC popmye:
(T1+Ty) + (P1+ P2 3):2
rae Ty + T2 - xonmdecTBO 6aJIOB 32 TEKYILYIO pabOTy CTYACHTOB B CEMECTpe
P1 + P2 - xonmuecTBO OaNIOB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUN CTYICHTOB B CEMECTPE
3 - KoJMuYecTBO OaIoB, HAOPaHHBIX Ha 3a4yeTe




IlIxaia uTOroBOI aKkaeMU4eCKOl yCIIeBaeMOCTH CTY/ICHTOB MO IUCIHUIJINHE

Cuctema ouenok COI'Y
CymmMma GamioB HaszBanue UucnoBoi SKBUBAJIICHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJICTBOPUTEILHO 3

B Tom ciyuae, korna HaOpaHHBIE B ceMecTpe Oayuibl HE MO3BOJSIOT CTYIACHTY MOJIYYHUTb
YIIOBJIETBOPUTEILHON OIEHKH, OH MMEET MPaBO C/IaBaTh SK3aMEH B CECCHIO 10 BegpomocTu Ne 2 6e3
yueTa TeKyIuX 0ajuioB U MOMyYUTh MakcuMaiibHO 70 Oaios.

IIpumepHBbIii epeyeHb BOMPOCOB K 3a4eTy M0 AHAJUTHYECKOH XUMUM
(s popmupoBanus komnerenuuit [1K-1, TTK-5, TTK-14)

1. AnHamuTuyeckasd XHMUS, LEIM W 3aaud. AHAIW3 KA4YECTBCHHBIM M KOJIHMYCCTBCHHBLIN.
Knaccugukanus BUI0B aHanu3a 10 KOJIUYECTBY OIPEAEIIEMOr0 BEIECTBA.

2. XapakTepucTHKa YyBCTBUTEJIBHOCTH aHaJIUTHuUecKux peakuuil. [IpenenbHoe pazbaBieHue,
npezenbHas KOHIEHTpauus. MUHUMabHBINA 00beM MpeiebHO pa30aBIEeHHOIO PacTBOpA.

3. Anayim3. AHATUTHYECKUN ITUKI. AHATUTHYECKUN cuTHaI. OCHOBHBIC TPEOOBAHUS K aHAIIN3Y.

4. IIpaBWIBHOCTH U BOCIPOM3BOAMMOCTD aHanu3a. [lorpemnocTu cucreMaTu4eckue U CcilydanHsle,
abCoIIOTHBIE U OTHOCHUTEIbHBIE. Harbosee TouHble METO/IbI aHAIH3A.

5. UyBCTBUTENBHOCTh aHaiu3a. AOCOIIOTHBIHI M OTHOCHUTENBHBIM Mpenenbl OOHapyKEHUs.
Haubonee uyBcTBUTENBHBIE METO bl AHATIN3A.

6. I'paBuMeTpUYECKHE U TUTPUMETPUYECKUE METOJbl aHAJIN3a, UX IPEUMYILIECTBA U HEIOCTATKU.
Knaccugukarus aHaTUTHIECKAX XUMHYECKIX PEeaKInii.

7. Ilonatne o ¢uU3MYECKUX M (PU3MKO-XMMHUYECKMX METOAaX aHaju3a, UX IMpeUMYILecTBa U
HEJ0CTaTKHU.

8. IIpruMeHeHne KUCI0THO-OCHOBHBIX PEAKIUI B AHAIUTUYECKON XUMHUH.

9. CunpHble U cnadble 1eKTposauThl. CTENEeHb U KOHCTaHTa JAMCCOIMAlMU. 3aKOH pa30aBiICHUS
OctBanbaa. CMenieHne HOHHBIX PaBHOBECHI.

10. CocTosiHME CHUJIBHBIX 3JIEKTPOJIUTOB B pacTBOpax. AKTUBHOCTb. KoadduumeHT akTMBHOCTH.
HonHnas cuna pacTBopa.

11. Bydepnsie pactBopbel. Ha3zHauenne u mpunHmun aedctBus OydepHbIx pacTBopoB. bydepHas
eMKocTh. [Ipumenenue OydepHbIX cMecell B XUMUYECKOM aHaJIN3e.

12. T'uaponus coned. CreneHs M KOHCTaHTa rujposin3a. Poib rugponnsa B XUMHUECKOM aHATU3E.
13. OKHCINUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLMU B aHAIUTHYECKOM xumuu. OB-moreHuumansl u
(bakTopsbl, BIUAONIME Ha UX BeIUYUHY. Y paBHeHue HepHcera.

14. PactBopuMocTb ocaakoB. IIpousBenenue pacTtBopuMOCTH. BnusHue coneBoro sddexra u
OJIHOMMEHHBIX HOHOB Ha PACTBOPUMOCTH OCAKOB.

15. MeTton KUCIOTHO-OCHOBHOT'O TUTPOBAHUS: PEAKLIUU, TUTPAHTHI, yCTAHOBOYHbIE BEIIECTBA.

16. KucnorHo-ocHOBHBIE HHAMKATOpbl. MoHHO-XpomodopHas Teopusi MHIUKaTopoB. WHTepBain
nepexoaa uaankaropa. [lokazarens TutpoBanus pT. Ilpunimn BeiOOpa MHAMKATOPA.

17. KpuBble THUTpOBaHMS 1O MeETOAYy HelTpanuzanuu. Touka -SKBHBaJIeHTHOCTH. CKauok
TUTpOBaHUA U (HAKTOpHl, BIMAIOLNIME Ha ero BeauuuHy. CrnocoObl (UKCUPOBAHHUS TOUKU
HKBHUBAJIEHTHOCTH.

18. MeTo/ mepMaHraHaTOMETPUU: YpaBHEHHUE PEAKLIUHU, TUTPAHT, YCTAHOBOYHBIE BEIIECTBA, CIIOCO0
(buKcHpOBaHUS TOUYKH SKBUBAJIEHTHOCTH, 00JaCTh IPUMEHEHHUS.

19. Meton XpoMaTOMETpUU: YpaBHEHHUs PEAaKLUMH, TUTPAHT, YCTAHOBOUHBIE BEIIECTBA, CIIOCOO
(buKcHpOBaHUS TOUYKH SKBUBAJIEHTHOCTH, 00JaCTh IPUMEHEHHUS.

20. Kowmmuekconomerpusi. Kommuekconsl. CrnocoObl (UKCHPOBAHHUS TOYKH SKBHUBAJICHTHOCTH.
[TpuHtUTT NEHCTBUA METATUTMHANKATOPOB. OMpeeieHne )KeCTKOCTH BOIBI.

21. Metoa ocaxaeHus: rekcanuanodepparomerpus. CymHocTs Metoaa. TUTpaHT MeTo/a, Crocod
(buKcHpOBaHUS TOUYKH SKBUBAJIEHTHOCTH, 00JaCTh IPUMEHEHHS.



22. I'paBUMETpUYECKHE METOIBI aHaIu3a: MeTo A ocaxacHus. OO0mas cxema aHaimsa. OcaxaaeMas
U BecoBasi (OPMBI, IPeabsIBIIsIEMbIE K HUIM TPEOOBaHUSI.

BonpochI /151 MOATOTOBKHU K IK3aMeHY
(st popmuposanust komnerenimii [TK-1, ITK-5, TTIK-14)

1. IlpenmeT aHaTUTUYECKON XUMHUH, €€ LICJIH U 3a]]a4H.

2. MecTo U poJib aHAIUTUYECKON XMMUU B MUILEBOM POMBIIIEHHOCTH.

3. KauecTBeHHBIN M KONMYECTBEHHBIH aHaIN3. XUMUYECKUe, PU3NUECKUEe U (PU3UKO-XUMHUUYECKUE
METO/Ibl aHAIH3A.

4. CoBpeMeHHbBIE METO/IbI aHAJIN3A U TPEOOBAHUS K HUM.

5. CBs3b MeXly 00BEKTOM M METOJIOM aHAJIHN3a.

6. Xumuueckoe paBHoBecre. KOHCTaHThl XUMHUYECKOI'O PABHOBECHS.

7. OCHOBHBIE TUIIbI PEAKIINI, UCIIOJIb3YEMbIX B AHAIUTUYECKOW XUMUMU.

8.AKTUBHOCTb M KOHIIeHTpaus. Monnas cuia pactBopa.

9. KucnotHo-oCHOBHOE paBHOBECHE.

10. KommekcHble COEIMHEHUS M HX XapaKTEpUCTUKU. THIIBI KOMIIJIEKCHBIX COEIUHEHH,
UCIIOJIb3YEMBIX B AHAJTUTUYECKON XUMHUH.

11. OkuCIUTENEHO-BOCCTAHOBUTEIIBHOE PAaBHOBECHE.

12. PaBHOBecue B cucteme pacTBop-ocanok. IIpomsBenenune pacrBopumoctu. Baxneimune
OpraHMYECKHE U HEOPTaHUYECKUE OCAJUTEIH.

13. Knaccudukanuss norpemHocteil XxuMudeckoro ananusa. CucTeMaTHUecKue MU CiydaiiHble
HOTPELIHOCTH.

14. IIpaBUIBHOCTE U BOCIIPOU3BOAUMOCTD, METOJIbI UX OLIEHKH.

15. XapakTepuCTHKH aHAIMTHYECKUX pEAKUUil: YyBCTBUTEIBHOCTH, INpeAen OOHapyKeHUs,
U30UpaTETbHOCTD (CEIEKTUBHOCTD) U CIIEIU(PHUIHOCTD.

16. KauectBeHHbIH aHanu3. CxemMbl KAUECTBEHHOI'O aHAJIN3a, UX JIOCTOMHCTBA U HETOCTATKHU.

17. Dransl ananu3a. Bei6op metona ananuza. Ot6op npo6sl. [loaroroska npoOsl Kk aHATU3Y.

18. CylIHOCTh TPaBUMETPUUYECKOTO METOJIa aHAJIW3a, €ro JOCTOMHCTBA U NMPUMEHEHUE B aHAIN3E
IIPOJYKTOB IIUTaHUS.

19. [IpsiMble 1 KOCBEHHBIE METOABI TpaBUMETpUU. [ paBUMETpUIECKUI DaKTOp.

20. YcnoBus noydeHus: KpUCTaJUIMYECKUX M aMOP(HBIX OCaIKOB.

21. TuTpuMeTpuYecKHil aHanu3: OOLIMe CBEIEHMs, JOCTOMHCTBA M HEAOCTaTKH, NMPUMEHEHHE B
aQHaJIN3€E NPOJYKTOB IMUTAHUS.

22. Knaccuduxanus THTpUMETpUYECKUX METO10B. CITOCOOBI TUTPOBAHUSI.

23. TpebGoBaHus, NpeIbsABIIEMbIE K PEaKIUAM B THTPUMETPUUYECKOM aHaIu3e. Buasl THTpoBaHUS.
24. BpluuClE€HHE MOJISIPHBIX MAacC AKBHUBAJEHTOB B Pa3jIMYHBIX METOJAaX TUTPUMETPUUYECKOTO
aHaJIN3a.

25. Touyka SKBUBAJICHTHOCTH M KOHEYHas TOYKAa TUTPOBaHHA. MeTonbl OOHApyXEHHsS KOHEYHOU
TOYKH TUTPOBAHUS.

26. VIcTOYHMKY MOTPEUTHOCTEN B THUTPUMETPUYECKOM aHAIM3E.

27. IlepBuyHble CTaHOApThl, TpeOOBaHUs, MpeabsBiseMble K HUM. Dukcananbl. BTopuunbe
CTaH/1apTBhl.

28. KucinoTHo-0CHOBHOE TUTpOBaHKE. KHCIOTHO-OCHOBHBIE MHINKATOPBI.

29. UnTepBan nepexona OKpacku MHAMKaTopa. BeiOop mHauKaTopa Ui YCTaHOBIEHUS KOHEYHOMN
TOYKH TUTPOBAHUS.

30. Onpenenenre yCTpaHUMOM Y ITOCTOSIHHOM JKE€CTKOCTH BO/IBI.

31. OKucCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHNUE.

32. OcaguTenbHOE TUTPOBAHUE.

33. KoMmmuiekcoHOMETpHUECKOe TUTPOBAHUE.

34. OO0u1as xapakTepucTuKa PU3NKO-XUMUUYECKIX METOJIOB aHATIN3a.

35. Knaccuduxanus Gpu3nko-xuMHUECKUX METOI0B aHAIH3a.

36. OnTudeckre METO bl aHAITN3a, UX KITACCU(HUKAIIHS, JOCTOMHCTBA M HEJIOCTATKH.

33. JIroMMHECLIEHTHBIN aHaJIN3: 00Iasi XapaKTepUCTUKA METO/1a U MIPAKTHUECKOe IPUMEHEHHUE.



34. CnektpodoromeTpus: oOmas XapakKTEPUCTHKA METO/Ia U TPAKTHUECKOE TPUMEHEHHE.

35. IloTeHIIMOMETPUSI: OCHOBBI METO/IA, €T0 JOCTOMHCTBA U HEJJOCTATKHU.

36. DNEKTPOXMMUYECKUE METO/IbI aHAJIN3a, UX JIOCTOMHCTBA U HEJIOCTATKH.

37.0KkcTpakuus Kak METO/1 pa3iesieHUs] U KOHIIEHTPUPOBAHUS 3JIEMEHTOB.

38.Xpomarorpadus: obiias XxapakTepucTUKa METo/1a, Kiaccu(uKalus U IpUMepbl IPaKTUYECKOTO
IMPUMCHCHUA.

39. IIpo6ooT6op 1 MPOOOTIOATOTOBKA.

OIIeHI/IBaHI/Ie OTBETA CTYACHTA HA 3K3aM€E€HE

Xapakmepucmuka omeema oannwl
JlaH TONHBIM, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIA BOMPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUUA 00 OOBEKTE, MPOSBIAIOMIASACST B CBOOOTHOM
ONEPUPOBAHUU TOHATUAMHU, YMEHHUU BBIJCIUTh CYLIECTBEHHbIE U HECYLIECTBEHHBIE
€ro  MpHU3HAKH, [PUYMHHO-CICICTBEHHbIE  CBA3M. 3HaHME 00  0OBeKTe
JEMOHCTpUpYeTCsl Ha (OHE IOHMMAHUS €ro B CHCTEME JaHHOM HAayKu H
MEXTUCIHUIUTMHAPHBIX CBsizel. OTBET (GOpMYIHPYeTCsl B TEPMHHAX HAYKH, M3JI0KEH
JUTEPATypHBIM  SI3bIKOM, JIOTMYEH, JOKa3aTeleH, JEMOHCTPUPYET aBTOPCKYIO
MIO3UIUIO CTYJEHTA.
JlaH TONHBINA, pa3BEepHYTHI OTBET Ha IIOCTAaBJIEHHBIH BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUM 00 0OBEKTE, JOKA3aTEIbHO PACKPHIThl OCHOBHBIE
IIOJIOKEHHUSI TEMbI; B OTBETE IIPOCIEKHUBAETCS 4YeTKas CTPYKTypa, JOruyeckas
MIOCJIEZI0BATEIBHOCTh, OTPAXKAIOLIAsi CYIIHOCTh PACKPhIBAEMbIX IOHATUN, TEOPU,
sABJICHUH. 3HaHUE 00 00BEKTE IEMOHCTpUpPYETCsa Ha (POHE MOHMMAHUS €ro B CUCTEME
JAHHOW HAayKd M MEXAUCLUMIIMHAPHBIX cBsized. OTBET WU3JI0KEH JIUTEpaTypHbIM
A3BIKOM B TE€PMHMHAX HaykKu. MoryT ObITb JONMYIIEHbI HEIOYeThl B OIpE/eleHUN
MTOHSTHM, UCIIPABJIEHHBIE CTYJIEHTOM CaMOCTOSITEJIbHO B IIPOIIECCE OTBETA.
JlaH TNONHBINA, pa3BEpPHYTHIM OTBET HAa IIOCTABJICHHBIA BOIPOC, MOKA3aHO YMEHHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYLIECTBEHHBIE NMPU3HAKU, IPUYUHHO-CIICACTBEHHbIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTUYCH, U3JI0KEH B TepMUHax Hayku. OqHako |  36-40
JIONYIIeHbl HEe3HAYMTEIbHbIE OIIMOKU MM HEAOYEThbl, UCIPABICHHBIE CTYAEHTOM C
MTOMOUIBIO «HABOSIINX» BOIIPOCOB MPENOIaBaTEeNsl.
JlaH OJHBIN, HO HEJJOCTATOYHO MOCIIEeI0BaTeIbHbBIN OTBET Ha OCTaBJIEHHBIH BOIIPOC,
HO TIpU 3TOM IIOKa3aHO YMEHHUE BBIIECIUTH CYLIECTBEHHbIE U HECYILECTBEHHBIE
MPU3HAKYU U IPUYUHHO-CIIEICTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JI0’KeH B TepMuHax | 31-35
Haykd. MoryT ObITh AomymieHbl 1—2 omMOKU B ONPEICTICHHH OCHOBHBIX TMOHSTHH,
KOTOPBIE CTYJICHT 3aTPYAHSIETCS] UCIIPABUTH CAMOCTOSITEIIHHO.
JlaH HEIOCTaTOYHO IIOJNHBIA M HEJOCTATOYHO pAa3BEepHYTHIM OTBeT. Jlormka u
MIOCTIeIOBATENbHOCTh M3JI0KEHUSI HMEIOT HapyueHus. JlomymeHsl omuOKku B
PacKpbITUM  TOHATUH, ymoTpeOiieHnn TepMUHOB. CTyaeHT He  crocoOeH
CaMOCTOSITENIbHO BBIIEINTh CYLIECTBEHHbIE U HECYLIECTBEHHble Npu3Haku U | 26-30
MPUYHNHHO-CJIEICTBEHHbIE CBS3U. CTYAEHT MOXKET KOHKPETU3UPOBaTh 00OOIIEHHbIE
3HaHUS, JI0Ka3aB Ha MNpUMepax HX OCHOBHBIE MOJOXEHHUS TOJBKO C IOMOIIBIO
npenojasatens. PeueBoe opopmiienne Tpedyer nonpaBok, KOPPEKIUH.
JlaH HemoNHBIM OTBET, JOrMKa M IOCJIEJ0BATEIbHOCTh U3JIOKEHUS HMEIOT
CYIIECTBEHHbIE HapylleHus. JlomymieHsl TpyOble OMMOKM TpH ONpeNelIeHUun
CYUIHOCTH PAacCKpbhIBA€MbIX TOHSATHI, TEOpUH, SBIEHUHN, BCIEACTBHE HEMOHUMAHHUS
CTYJEHTOM HMX CYLIECTBEHHBIX M HECYLIECTBEHHBIX IPU3HAKOB U CBsizel. B orBere
OTCYTCTBYIOT BBIBOJbl. YMEHHE PAaCKPBITh KOHKPETHBIE IMPOSBIIEHUS OOOOIIEHHBIX
3HaHU He noka3aHo. PeueBoe opopmiieHne TpedyeT monpaBoK, KOPPEKLUH.

46-50

41-45

21-25




JlaH HETOJHBIA OTBET, MPEICTABIAIONIMK COOOH pa3pO3HEHHBIC 3HAHUS 1O TEME
CYIICCTBCHHBIMUA
(bparMeHTapHOCTb, HEJIOTUYHOCTh U3/10KeHHsI. CTyIeHT HE OCO3HAET CBS3b JaHHOIO
IOHATHUA, TCOPHUU, ABJICHUA C IAPYIrUMU 06’beKTaMI/I AJUCHUITIINHBI. OTCyTCTBYIOT

BOIIpOCa €

olnOKaMu

B OHNpPCACIICHUAX.

[IpucyrcrByror

BBIBOJIbI, KOHKPETHU3AllUd MW JOKA3aTCJIbHOCTb H3JIOKCHHA. Peun HCTpaMOTHas. 1-20
I[OHOJIHI/ITGJIBHLIC U YTOUHAIOIMIKMC BOIPOCHI IPEroAaaBarciiai HE MNPUBOAAT K
KOppEKIKUH OTBETA CTyACHTA HC TOJBKO Ha IOCTaBJICHHBIN BOIIPOC, HO U HA APYIue
BOIPOCHI JUCHUIIJIMHBI.

He IMOJIYYCHBI OTBETEI 110 0a30BBIM BOIIpOoCaM JUCHUIIINHBI. 0

Iloka3zatenu n KpPpUTEPUHU OLICHUBAHUA KOMIIeTeHIIMil Ha PA3JHYHBIX Talax ux

(l)OpMHpOBaHHH, OINMCAHMEC IIKAJ OHCHUBAHUSA

YpoBeHb ChOPMUPOBAHHOCTH KOMIIETEHIM A

«MuUHUMAJILHBIH MuHuMaNbHBI «Cpennuii ypoBeHb» «BbICOKHI1 yPOBEHDb)
YPOBEHb He ypoBeHb» (56-70 (71-85 6ansoB) (86-100 6annoB)
HOCTUTHYT» 0a,1710B)

(MeHee 55 6aJ10B)

Kommereniiuu ne «Kommerennuu Komnerenmn Kommerenun

c(OpMHUPOBAHBI. c(OpMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHEI.

3HaHus OTCYTCTBYIOT, | CdopMHpPOBaHEI 3HaHus OOIIMPHEIE, 3HaHUs TBEP/BIE,
YMEHMSI U HaBBIKU HE 0a30BbIe CUCTEMHBIE. apryMEHTHPOBAHHBIE,
c(OpMHUPOBAHBI. CTPYKTYpbl 3HAaHUH. YMeHnus HocAT BCECTOPOHHUE.
YMenus pPEnPOLYKTUBHBIN YMeHHS yCIIeHO
(bparMeHTapHbI U Xapakrep, MIPUMEHSIFOTCS K
HOCAT IPUMEHSIOTCS K PELIECHUIO KaK
PEenpOAYKTUBHBII PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
Xapakrep. 3a/laHuN. HECTaHIapTHBIX
JleMoHCcTpHpYyeTCs JemoHcTpHpyeTCs TBOPYECKHUX 3aJIaHUH.
HU3KHUI YPOBEHb JIOCTaTOYHBIA YPOBEHB HemoHcTpUpyeTcs
CaMOCTOSITEIBHOCT CaMOCTOSITENIbHOCTH BBICOKHI YpOBEHb
Y TIPAKTHYECKOTO YCTOHYHUBOIO CaMOCTOSITEJIbHOCTH,
HaBbIKA. MIPAKTUYECKOTO BBICOKasI aJallTUBHOCTh
HaBBIKA. ITPAKTUYECKOI0 HAaBbIKA
Onucanue KpuTepueB OLICHUBAHUS
OO6yuaromuiics OO6yuaromuiics OO6yuarouuiics OOyuaronmiics
J€MOHCTPUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE U NOHUMAHHE | - riyookue,
mpoOesibl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4yeOHOro MaTepuaia; | Marepuana; KOHTPOJINPYEMOTO apryMEeHTHUPOBAHHBIE
- JIOIyCKaroTes | - HENoJIHbIE | 00beMa MPOrPaMMHOTO | 3HAHUS TPOrPaMMHOTO
IIPUHLIMIIAATIbHBIE OTBETHI Ha | MaTepuaia; MaTepuana;
OLIMOKU TpU OTBETE | OCHOBHBIE - TBepAble  3HAHUA | - I[OJIHOE IOHMMAaHUE
Ha OCHOBHBIE | BOIIPOCHI, OIIMOKH | TEOPETUYECKOTO CYLIHOCTH u
BOITPOCHI ounera, | B OTBETE, | MaTepHaa. B3aUMOCBSI3H
OTCYTCTBYET 3HAHUE U | HEJOCTaTOUYHOE -CII0COOHOCTD paccMaTpuBaEMBbIX
MMOHMMAaHUE OCHOBHBIX | TOHUMaHUE yCTaHaBIIMBAaTh U | IPOLIECCOB W SIBJIICHUH,
MOHATUM U KaTEropuii; | CyIIHOCTH OOBSICHATD CBSI3b | TOYHOE 3HAaHHE
- HEMOHMMAaHHUE | U3JIaraeMbIX MPaKTUKA M TEOPHH, | OCHOBHBIX MOHSATHI B
CYLIHOCTH BOIIPOCOB; BBISIBIIATh paMKax 00CYXJIaeMbIX
JIOTIOTHUTEIbHBIX - HEyBEpEHHble U | MIPOTUBOPEUHs, 3aJlaHul;
BOIPOCOB B pPaMKax | HETOUHBIE OTBETHI | MPOOJIEMBI uj|- CIIOCOOHOCTh
3aJlaHul Ousera; Ha TEHJCHIIUU Pa3BUTHUS; YCTaHaBIIMBATh U




- OTCYTCTBHE YMEHHS | JOIOJHUTEIbHBIE - IpaBUJIbHbIE U | OOBSACHATH CBSI3b
BBINIOJIHATh BOIIPOCHI; KOHKPETHBIE, 0e3 | IPaKTUKHU U TEOPUH;
IIPaKTUYECKUe - HEeJOCTaTO4YHOE | rpyObIX omunooK, | - JIOTUYECKHU
3a7aHusl, BJIAJICHUE OTBETHI Ha | IOCJEA0BATEIbHbIE,
MIPEyCMOTPEHHBIE JIUTEpaTypoi, IIOCTaBJICHHBIE COJZIEpIKATEIIbHBIE,
MIPOrpaMMoOit PEKOMEHIOBAHHOW | BOIIPOCHI; KOHKPETHBIE 51
JUCLUIUIVHBI, IporpaMMoin - YMEHME  peuarb | HCYEPIBIBAIOIINE
- OTCYTCTBUE | JUCLIMIUINHBI; MPAaKTUYECKUE 3aJaHus, | OTBETHl HA BCE 3aJlaHUS
TOTOBHOCTHU - ymenue  0e3 | KOTOpbIE cienyer | Ouera, a TaKXKe
(cocobGHOCTH) K | TpyOBIX  OIIMOOK | BHITIOJHUTE; JOTIOJITHUTEIbHBIE
JUCKYCCUM W HU3KYIO | peuiaTth - BJIAJICHUE OCHOBHOM | BOIPOCHI
CTEICHb MPaKTUYECKUE JUTEPaTypou, 3K3aMEHATOPA;
KOHTaKTHOCTH. 3a/1aHMs], KOTOpPBIE€ | PEKOMEHI0BaHHOM - yYMEHHE  pellarhb
crenyer MIPOrpaMMOi MPAKTUYECKUE 3a/IaHUS;
BBIIIOJIHUTb. JUCLUIUINHBI; - cBoboOaHOE
- HAJIM4KUe COOCTBEHHOM | UCIIOJIb30BAHUE B
000CHOBaHHOI OTBETaxX Ha BOIPOCHI
MO3UILUU 10 | MaTepUaIoB
00CyKIaeMbIM PEKOMEHI0BaHHOM
BOIIPOCaM. OCHOBHOU 51
Bo3MoxHBI JOTIOJTHUTEIBHOU
HE3HAYUTEIIbHbBIC JINTEPATYPBHL.
OTOBOPKH U
HETOYHOCTH B
PACKpPBITUM OTACIBHBIX
MOJIOKEHUH  BOIIPOCOB
ousera, NPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAX HA
Onenka Onenka Ouenka «xopoumo» / OneHka «oOTJIM4HO» /
«HEYIOBJICTBOPUTECJIBHO» | «YAOBJETBOPUTEJIBLHO» «3aAYTCHO» «3aAYTECHO»
/He3auTeHo / «3a4TeHO»

IIpumepnvie mecmosoie 3adanus (ITK-1, IIK-5, T1K-14)

Ananumuueckas xumus uzyuaem

AHaIU3BI ¥ CHHTE3EI BCIICCTB

MGTOI[BI aHaJIn3a " OMPCACIICHNUA COCTaBa BEUICCTB U cMmecen

AHanuTHdeckue peaknuu

HpeBpaH.[eHI/IH AHAJIUTHYCCKHX BCUICCTB

Xumuueckasn popmyna eewiecmea oaem ungopmayuio o
Macce, cocTaBe, Ha3BaHUH BEIIECTBA
CBoiicTBax, Ha3BaHWMH, COCTABE BEIIECTRBA
Ha3zBanuwu, cocTaBe, KOJMYECTBE BELICCTBA
[TnoTHOCTH, COCTaBe, HA3BaHWUH, MacCe BEIICCTBA

ObveKkmamu uccied06anus 8 AHAAUMUUECKOU XUMUU AGIAIOMCA
ATtmocepa, TouBa U MOJIe3HbIE HCKOTIACMEIC

PacTeHus v ;KUBOTHBIE
YeoBek

Bcé BhIenepeyuncaeHHOE BBIIIE

K memooam ananusa ¢ ananumuueckoil Xumu OMHOCAMCA

dusznyeckue MeToIbI
XUMHYECKHE METOIbI

Du3nKo-XUMHICCKHE METOAbI

Bcee BBIICIICPCUUCIICHHBIC METOAbI BMECTC




K xumuueckum memooam ananusa Omuocumcsa
doTtomeTpus

I'paBumerpus

Kynonomerpus

Konnykromerpus

Ha uem ocnosana Knaccuukauua memoooé aHATUMUYECKOU XUMUU HA MAKPO-, MUKDO-, HOIAYMUKDO- U
YAbMPaAMUKpoananu3

Ha pasHbix peakuusix, HCMONb3yeMbIX B 3THX METOaX

Ha pasnom o0beme 1 Macce npoOs!

Ha pa3Hoii macce npo0Osl

Ha pasHoii miomiaiu MoOBEpXHOCTH MPOGHI

Ananumuyeckumu Hazvlearom peaxKuyuu
Wayiye ¢ BbIISICHUEM TETIOTHI

Wayuiye ¢ norioueHneM SHepruu
ConpoBokaaromuecs: BHIUMBIM 3 dekrom
JIroOble XMMUYECKHE PeaKIUu

Cneyuguueckue ananumuyeckue peaKyuu XapaKmepHol 0/
OnHoro noHa

JIByX HOHOB

Tpex noHOB

I'pynns! noHOB

MuKkpoxkpucmaniockonuieckue peakyuu — Imo paznoGuOHOCHLb PeaKyuii
Wnynmx ¢ BeIAEICHUEM ra3a

Wnymx ¢ oOpa3zoBaHueM ocaaka

Wnymmx ¢ u3MEHeHHEM 1[BETa

Waymmx ¢ BeIIEICHUEM TEIUIOTHI

CenexmugHnuple peakyuu XapaxKmepHul ons
OpgHoro noHa

JIByX HOHOB

Tpex noHOB

I'pynnsl noHos

Munumanvuwlit 06vem npedenvHo pazdasiennozo pacmeopa — Imo

HanOonpIINii 00BEM aHAIM3UPYEMOT0 pacTBOPA, HEOOXOMMMBIHN JUIsi OOHAPY)KEHHsI OTKPHIBAEMOTO BEILECTBA JAHHOW
AHAITUTHYECKON peaKiuen

HaWMEHBIINH 00beM aHAJIM3UPYEMOTO PACTBOPA, HEOOXOIUMBIN Al OOHApYKEHUsI OTKPHIBAEMOTO BEIECTBA JAHHOW
AHAIUTUYECKON peaKkiuei

TOYHO W3BECTHHIII 00BEM aHAIM3UPYEMOrO pPAacTBOpAa, HEOOXOAMMBIA A OOHAPYXKEHHS OTKPBIBAEMOI'O BEIIECTBA
JIAaHHOW aHAJIMTUYECKON peakuuei

TOYHBIH 00BEM aHaIM3UPYEMOTO pPACTBOpa, HEOOXOMUMBIH Ui OOHApyKEHHs OTKpPHIBAEMOTO BEIIECTBA JAaHHOM
AHAIUTUYECKON peakiuei

Ilpeoen oonapyscenusn Cpin, noxazvigaem

CKOJIbKO TPaMMOB BeIECTBa MOXXHO OOHApYXuTh B 1 J1 pacTBOpa

CKOJIbKO MUKpPOTPaMMOB BEIIlECTBa MOXKHO OOHApYXHUTh B 1 MII pacTBOpa
CKOJIbKO MUKpPOTPaMMOB BEIIlECTBA MOYKHO OOHAapyXHTh B | Karuie pacTBopa
CKOJIbKO TPaMMOB BeI[ECTBA MOXXHO OOHAPYXUTh B 1 MiT pacTBOpa

1100 uyecmeumenvrocmosio peakyuit ROHUMAOM

To HauMeHbIIIee KOJMIECTBO BEIIECTBA, KOTOPOE MOKHO OTKPBIThH C IIOMOIIBIO0 JAHHOTO peareHTa
To HanboJbIIIee KOJTMIECTBO BEIIECTBA, KOTOPOE MOXKHO OTKPHIThH C TIOMOIIBI0 JAHHOTO peareHTa
KonmdaecTBo BemecTBa, KOTOPOE MOKHO OTKPBITH C TIOMOIIBIO TAHHOU peakiuu

Macca BeniecTBa, KOTOPYIO MOXHO OTIPEAEITUTH C IIOMOIIBIO JAHHOTO peareHTa

OprblBae.MblM MUHUMYMOM HA3bl6ACMCA

Haubomabiee KOIUYECTBO BCLICCTBA, KOTOPOC IPH OIMNPCACIICHHBIX YCJIOBUAX MOXHO OTKPBLITh I[CﬁCTBHGM JaHHOT'O
pcearcara

Haumensbiee xoandecTBO BCLIECTBA, KOTOPOC MNpHU OMNPCACIICHHBIX YCJIOBUAX MOKHO OTKPBITH ,Z[CﬁCTBPIGM JaHHOTI'O
pcearcara

M3BecTHOE KOTMYECTBO BEHICCTBA, KOTOPOC MOKHO OTKPBITH JIECTBUEM JIAHHOTO pearcara



HewusBecTHOE KOJMYECTBO BEIIECTBA, KOTOPOE MPH ONPEACICHHBIX YCIOBHSIX MOXXHO OTKPBITh JECHCTBUEM JAHHOTO
pearenTa

Ilpeoenvuvim pazbasnienHuem nHasvleaemcs

MuHuMabHEIH 00BEM PacTBOPa, B KOTOPOM MOJKET OBITh OJHO3HAYHO OOHApPYXEH | TrpaMM JaHHOTO BEIIECTBA IPH
MIOMOUIY TAaHHOW aHAJIMTUYECKON peakuuu

MaxcumanbsHBIH 00beM pacTBOpa, B KOTOPOM MOKET OBITh OJHO3HAYHO OOHAapyKeH | rpaMM MaHHOTO BEIIeCTBA IpH
MOMOIIY TAHHOW aHATUTUYECKOHN peakuuu

O0BeM pacTBOpa, B KOTOPOM MOXKET OBITh OOHApYKEHO JaHHOC BEHICCTBO IMPH IOMOIIM JAHHOW AHATMTHYCCKON
peakuuu

Macca pacTBOpa, B KOTOPOW MOXET OBITh OOHApPY)KEHO JaHHOE BEIICCTBO MPH MOMOINU JAaHHON aHAaTUTHYCCKOMN
peakuuu

Ilpedenvnan konyenmpayus

HammeHbIast KOHIIEHTpAIHA, TIPH KOTOPOH OIpenesieMoe BEIIECTBO MOXET OBITh OOHapyKEHO B pacTBOpe MaHHOI
AHAIUTUYECKON peakiueit

Haubornpiras KoHIEHTpAIMs, IPH KOTOPOH OIpenerieMoe BEIIECTBO MOKET OBITh OOHapyKeHO B PacTBOpE TaHHOW
AHAIUTUYECKON peaKiueit

W3BecTHass KOHIICHTpAIIWs, MPH KOTOPOH OMpEneNseMoe BEIIECTBO MOXKET ObITh OOHApPY>KEHO B PacTBOpPE TAHHOM
AHATUTUYECKON peakiueit

TouHO M3BECTHAS KOHICHTPALUS, IPH KOTOPOI BEIIECTBO MOKET OBITh OOHAPYIKCHO TAaHHON aHATUTUYCCKON peakIuen

Cnocobnocmpuilo yacmuy 6 ceoem 0OeCnpepvblé6HOM XAOMUUECKOM OBUNCEHUU CHMATKUBAMBLCA O00HA C OpYy20ll, 6
pe3yivmame uezo RPOUCXO0OUHL XUMUUECKOE 83aUMOOeIiCHeue, HA3bI6ACMCA

AKTHBHOCTEIO

Konuentpanueit

PaBHOBecuem

CkopocTbio

Cxo0umocmv pe3ynbmamos — Mo KA4ecmeo UMepeHull, ompascarouiee 01u30cms Opy2 K Opy2y pe3yibmamos
usmepenuii, 6bINOIHACMbIX 6

Pa3nbIx ycioBusax

OAMHAKOBBIX YCIOBUAX

HopMmanpHbIX ycnoBuax

CraHIapTHBIX YCIOBHIX

Hozpewnocmuio (unu owmuodKoit) onpedenenus Hazvléaemcs

OTKJIOHEHHE PE3yNbTaTOB aHAJIN3a OT HCTHHHOTO COJIEP KaHHS OIPEACIIIEMOTr0 KOMIIOHEHTa
ConeprkaHue ONpeeNsIeMOT0 KOMIIOHEHTA

OTKJIOHEHHE PEe3yNIbTATOB aHAJIN3a OT CPEAHETO COJECPIKAHMS ONPEIENIIEMOTO KOMIIOHEHTA
OOBeM onpeensieMoro KOMIIOHEHTa

Bocnpouzeooumocms pesynomamoe — 3mMo Kauyecmeo usmepeHuil, ompadicarouiee 0au30Cmy 0pyz K Opyzy
pe3ynbmamoe umepenuii, 6bIn0IHACMbIX 6

Pa3nbIx ycioBusx

OAMHAKOBBIX YCIOBUAX

HopMmanbHbIX ycnoBusax

CraHnapTHBIX YCIOBHUIX

Ykascume, xaxoii uz nepeuucnennvix KAMUOH08 OKpauiueaem naams 20peKu 8 61e0H0-201y001 yeem
Kanpinmit

Harpuii

Bapuit

CauHel

Ha uem ocnoeano pasdenenue KAaMuoH08 HA AHAIUMUYECKUE ZPYRNbL 6 KAYECIME6EHHOM AHANU3E
Ha nensax ananuza

Ha ucnons3yemsbIx peareHrax

Ha GpIcTpoTe BBINOJIHEHHS aHaIN3a

Ha xumunueckux cBoWCTBaxX KaTHOHOB

JIpobnwtii u cucmemamuyecKkuili ananus — IMo pazoen
KauecTBennoro ananuza

KonuuectBeHHoro ananmusa

XHUMHUUECKUX METOJIOB aHaJIN3a



DHU3UKO-XUMUYECKUX METOAOB aHaIM3a

Ha ckonvko zpynn Odenamcsa 6ce KAMUOHbL CO2ACHO KUCTOMHO-OCHOBHOU CXeMe CUCMEeMAmuieckoz0 anaiu3a
Kamuonoe

Ha tpu rpynmnst

Ha yetsIpe rpynmnsl

Ha nsate rpynn

Ha miects rpynn

Conu Kakozo kamuona 0arom uoiemoasnlil yeem
2+

Ca
2+

Sr

Ba®*

K+

Jemyuue conu Kanvyua OKpAMUEarom niamMsa 2a30801 20peaKu 6
Kenreiit 1BeT

duoneToBwIl IBET

Kupnuuno - kpacHslii 1BET

KapMuHOBO - KpacHbIil IBET

Jlemyuue conu dapus oKpawiuearom naamsa 2a3o060i 2opeaKu 6
JKentelii uBeT

®duoeToBBIN LIBET

3eJIeHOBATO-KEJITHIN IIBET

KapmuHoBO — kpacHbIil LIBET

Kakoii kamuon onpedensemcsa peakuyuen ¢ UUHKYDAHULAUEMAMOM U 00pazyem ¢ HUM  JHceamblil
Kpucmaniuyeckuil 0caook

JInTnit

Kannit

Kanbiumit

Harpuii

Knaccugukayua kamuonos, 0CHO6AHHAA HA PA3IUYHOLI PACHMEOPUMOCHIU CYTbPUO06, KAPOOHAMOE U XTOPUOOE,
Ha3zvleaemcs

CepoBo10pOAHOI

Kucnorno-ocHoBHOM

AmmuagHO-(pochaTHOM

Kap6onarHo-cymbpumHON

OcnosHnoe mpebosanue K KAUeCmMeeHHOU AHANUMUYECKOI XUMUYECKOT peaKyuu
CTexnoMeTpUIHOCTh

IlonHoTa npoTekanus

CKOpPOCTb IPOTEKAHUS

Hannuwue anamutuueckoro 3ddexra

Cunee okpawiusanue ¢ OUPeHUIAMULOM 6 NPUCYMCI UL KOHYEHMPUPOBARHOU CEPHOI KUCTIOMbL 0aem UOH
SCN°

Ykasicume, k kakum memooam ananuza OMHOCUMCA «IKCIPAKYUA)
KauecTBeHHBIM

KonnuecTBeHHBIM

MeronaMm pa3aeneHus ¥ KOHIIEHTPUPOBAHHSI BEIECTB
HHCTpyMEHTaTBHBIM METOJIaM

U3 nepeuucnennvix nusxice opmyauposok evloepune npasuibHylo 01sa onpeoenenus nouamus "Ixcmpazenm'’
OtnenenHas BogHas ¢asza, coleprkanias BeUIeCTBO, U3BICKACMOE U3 IKCTPaKTa

PactBop pearenTa, OOBIYHO BOIHBIN, UCIIOB3YEMBIH IS U3BIICUCHUS BEIIECTB U3 3KCTPAKTa

OpraHn4ecKuii paCTBOPUTENb B YHCTOM BUIE WM COACPIKAIIHNN pearcHT, N3BJICKAIOIINI BEIIECTBO U3 BOJIHOM (ha3bl
CocraBHas 4aCTh YKCTPAKTa, MIEepElIe/as H3 BOIHOH (a3bl B OpraHMIECKYI0 BMECTE C H3BICKACMBIM BEIICCTBOM



H3 nepeuucnennvix nudice popmyauposox evloepumne npasuibHylo 013 onpeodeieHus noHaAmua ""IKCmpakyuontolii
peazenm'"'

Bonnas ¢asa, comeprkamas BemecTa, H3BIeKaeMbIe U3 SKCTPAKTa

PactBop pearenTa, OOBIYHO BOIHBIN, HCIIOIB3YEMBbIH IS M3BJICUCHHS BEIIECTB U3 dKCTPAKTa

OpraHu4ecKuii paCTBOPUTENH B YICTOM BHE MM COACPIKAIINN peareHT, N3BIICKAIOIINI BEIECTBO U3 BOAHOM (hasbl
CocraBHasT d9acTh OKCTpareHTa, B3aMMOJCHCTBYIOIIAass C  H3BIEKaeMBIM  BEHIECTBOM C  OOpa3oBaHHEM
SKCTParupyOUIETOCs COCIMHEHIS

U3 nepeuucnennvix Hudice Yopmynupoeok evldepume npaguivbHyto 011 onpedenenus nouamus "peaxkcmpazenm’’
PacTtBOp peareHTa, 0OBIYHO BOJIHBIN, HCIOIB3yEMBIi JJIs1 H3BJICUCHHUS BEIIECTB U3 IKCTPAKTA

OTneneHHas )KUIKas opranudeckas ¢asza, comeprxanias SIKCTparupyeMoe U3 BOJHOH (a3bl BEIIECTBO

OpraHu4ecKuii paCTBOPUTEIb B YHCTOM BUJC WM COACPIKAIIHMIA PEareHT, U3BICKAIOIINI BEIIECTBO M3 BOJIHOM a3kl
CocraBHasi 4acTh OKCTPareHTa, B3aMMOJCHCTBYIOIIAS C  HW3BJICKAGMbIM  BEIIECTBOM C  00pa3oBaHHEM
IKCTPATHPYIOIIETOCs COSTUHEHHS

H3 nepeuucnennuix eviute opmynupogok gplbepume npasuibHylo 01a onpeoenenus nonamus ""yxempaxkm'’
OpraHu4ecKuii paCTBOPHUTENb B YHCTOM BHJIC, H3BICKAIOUINI BEIIECTBO U3 BOJHOHN (a3sl

OpraHu4ecKuii paCTBOPHUTENb, COACPIKALIIA PeareHT, N3BICKAIOIINI BEIECTBO U3 BOAHOM (ha3bl

OtneneHHast xKuKas opranndeckas §asa, cojeprkaliasi U3BJIe4eHHOE U3 BOAHOM (ha3bl BELIECTBO

PactBop peareHTa, 0OBIYHO BOJIHBIM, UCTIONIB3YEMBbIH JJIsl N3BJICYCHUS BEIIECTB U3 SKCTPAKTA

B ocnoge sxcmpakyuonHHozo pagrnogecus neiicum 3aKon
Oma

®dapanes

Bant-T'odda

Pacnpenenenus Hepucra

Omnowenue cymmapnoil maccol (CymMmapnozo Koauuecmea) IKCmpazupyemozo eeecmea 6 opzanuieckol gasze
e20 o0weil macce (Cymmapromy Koauvecmay) 6 odeux pazax, 6bipajrxcennoe ¢ nPOYEeHmax, Imo

CrernieHb N3BIICUCHUS

Koncranra pazaenenus

Koaddumnuent pasnenenus

Koadduruent pacnpenencHus

Dxcmpakyus eewecmea u3 00HOI U MOl dce Pazvl, RPOCOOUMA OMOETILHOIMU ROPUUAMU IKCMPAZEHM A, INO
OOparHast IKCTPAKIHSI

HenpepbiBHast 3KCTpaKIHsI

[epuoanveckast SKCTPAKIIUSL

IIpoTUBOTOYHAS IKCTPAKIIHS

Koncmanma zemepozennozo Xumuueckozo pagHogecus, yCManasiuearouiezocst NPU IKCHPAKuyuu, Imo
CreneHp U3BIEUYCHUS

CreneHb pazaencHus

KoncranTa sKcTpakiun

Koaddumuent pasnenenus

Cxo0umocmy pe3yibmamos — IMO Kavyecmeo umepenuil, ompasycarouiee 0au30cme opyz K Opyzy pe3yilbmamos
U3Mepenuil, 6bINOJIHIAEMBIX 8:

Pa3HbIX ycrnoBHsx

O/IMHAKOBBIX YCIOBHSIX

HopMasbHBIX yCIOBUSIX

CraHJapTHBIX YCIOBUSIX

Bocnpoussooumocms pesynomamos — mo Kauecmeo U3MEPEHUll, ompadicaioujee 0Oau3ocmov Opyz K Opyzy
pe3ynvmamoe usmepenuil, 6bINONHAEMbIX 6.

Pa3nbIx ycnoBusax

OAMHAKOBBIX YCIOBHAX

HopmanbHbIX ycnoBusx

CraHaapTHBIX YCIOBHUIX

Abconomnan nozpewtnocms — Imo:

Pa3HOCTD MeXy IPAaKTHYECKUM BBIXOJIOM OIPEACISIEMOT0 KOMIIOHEHTA U €T0 TEOPETUICSCKAM 3HAUYCHHEM
OTHOIIEHUE MACCHI OCaXKIaeMOoi POPMBI K TPaBUMETPHUYCCKON

OTHOIIIEHUE MACCHI TPABHMETPUIECKOI (POPMEI K OCaKaaeMon

PazHoCTh MEX Ty Maccoi ocaxkaaemMoid (hOpMBI M MacCOil HABECKH.



OmHuocumensnas nozpeuinocmy - 3mo:

PasHoCcTh MEX Ay IIPaKTHYECKUM BBIXOJIOM ONPEAEIEMOro KOMIOHEHTA U €T0 TEOPETHUECKUM 3HAYCHUEM
OTHOIIIEHNE MacChl OcaxaaeMOoil POPMBI K TPaBUMETPUICCKON

OtHomeHne a0COTIOTHOM MOTPEIIHOCTH K TEOPETHIECKOMY 3HAYECHHIO

PaszHOCTh MEXIy Maccoi ocaxnaeMoii OPMBI 1 Maccoil HaBECKH.

Ykascume, k kakum memooam ananuza OMHOCUMCA «XPOMAMOZPAPua»:
KauecTBeHHBIM

KoanuecTBeHHBIM

MeTtonam pa3zeneHus U KOHIEHTPUPOBAHHUS BELIECTB

HNHcTpyMEHTAIBHBIM METOIaM

Bymasicnaa xpomamozpagpua omuocumes
PacnpenenutensHoi

Komonounoit

Kanunnsproit

T"a3oBoii

Cmenenb aKMUugHOCHU OKCUOA AIIOMUHUSL OUEHUBAIOM NO WKAle
KenbBuna

®onbrapaa

XoaplMaHa

bpokxmana

Ha kakom ceoiicmee éeujecme ocnogana xpomamozpagus
TI'mpporauun

CopOrrm

OcaxaeHun

DIIOUPOBAHNUU

Ymo saenaemcsa HeROOBUIHCHOU a30il 6 OyMalrcHOU Xpomamozpagduu:
Opra"udeckuil pacCTBOPHUTENb

Bona B nopax Oymaru

bymara

Kononka

Hoosuscnoin ghazoit ¢ 2azo-scudkocmuoil xpomamozpaguu aenaemcs:
TBépnoe BemecTBo

Kuaxocts

Bona

I'a3

Xpomamozpagua, 0CHOGAHHAA HA UCHONLIOGAHUU DPANUYUNL 6 KOIpduyuenmax pacnpeoeneHus pazoensiemvlx
KOMNOHEHM 08 MeHcOy ROOBUINCHOI U HENOOBUIICHOI hazamu, npedcmasnaroueii coo0il HeuoKoCmp, IMO:
PacnpenenurensHas xpoMaTorpagus

AncopOrroHHast XxpoMmartorpapus

HonooOMmenHast xpomarorpadus

Xemuxpomatorpadus

Xpomamozpaghus kax memoo uccnedoeanusn u ananu3a 6vi1a 66e0€Ha 6 HAYKy:
DdasiHCOM

LBeTom

Bpokmanom

Bpencrenom

Xpomamozpagua, ochoeannas Ha UCHONL306AHUU HEOOUHAKOBOU CHOCOOHOCMU pA30enaemblX KOMHOHEHMO08
ecmynamp 6 cneyuguueckoe 63aumooeiicmeue ¢ N0BEPXHOCHbIO A0COPOEHMA - HenoOBUICHOU ha3vl — 3a cuem
aocopoyuu, 3mo:

PacnipenenurenpHas xpoMaTorpapust

HonooOmeHHast xpomarorpadus

AncopOuonHas xpomaTorpadus

Xemuxpomatorpadus

Xpomamozpat[m;l, OCHOG6AHHAA HA UCNO1b306AHUU pamuuuozi CHOCOOHOCHIU UOHOG pa30emleMblx KOMNROHEHmMoe6,



HaXo0AWUXCA 6 ROOBUIICHOU ha3e K 00MeHY ¢ UOHAMU HENOOBUICHOIU (a3bl, IMO:
PacnpenenurensHas xpomarorpadust

HMonoobmenHas xpomaTtorpadust

AJncopOrioHHast XxpoMartorpadust

Xemuxpomatorpadus

B npouecce xpomamozpaguueckozo pazoenenus 06a3amenvHo Haiuuue:
TOJIBKO MOJIBMKHO (Da3bl

copOeHTa 1 ajcopOeHTa

TOJILKO HEMOJBIKHOU (ha3bl

MOJIBM)KHOM M HETIOIBMIKHOM (pasb

Pacnpedenumenvhas xpomamozpagus ocHosana na:
Pa3IUYHOI PACTBOPUMOCTH B HECMEIIUBAIOLIMXCS HKUAKOCTSIX
pa3nuIHO ancoOpOIMOHHOM CITOCOOHOCTH BEIIECTB
pa3nuIHO ancopOIiK BEIecTB

OIMHAKOBOH aZcOPOIIMOHHOI CITOCOOHOCTH BEIIECTB

I'pasumempuueckuii ananuz cocmoum 6 OnpedeneHuu:
Maccs! BemecTs

O6bema pacTBopa

Konnentpanuu pactsopa

I'paBumeTprueckoro gaxkropa

TI'pasumempuueckuii pakmop svtuucnsemcs no gopmyne:
F= A(onpen.B.) / M(rpaB.¢.)

F=a-A(ompen.s.) / B-M(rpas..)

F= M(rpaB.¢.)-A(onpex.B.)

F= M(rpaB.¢.)-A(onpex.B.) / m(rpas.p.)

Ocasxicoaemasn popma - smo:

Ocanurens, UCTIONb3YEMBIH ISl OCAXKICHHUS ONPENEIIIEMOr0 BeIlecTBa
Ocanok, 00pa3yroLHIACs TPH B3aUMOJICHCTBHHU JIBYX BEIICCTB

OcaloK, MOJYYCHHBIH MOCIe QUILTPOBAHH.

Ocagok, MOJTy4EHHBIH T0Ciie BEICYIIMBAaHHS U TPOKATHMBAHUS

TI'pasumempuueckan popma — 3mo:

Ocaznok, 00pa3yronuiics Mpy B3auMOJICHCTBUU JIBYX BEIIECTB
Ocaaurenb, UCTIOIb3YEMBIH ISl OCAXKICHUS OTNPEEIISIEMOr0 BEIleCTBa
OcajioK, MOJy4EHHBIH Tociie (GUIbTPOBAHHUS

OcajioK, MOJy4EHHBIH MOCIIe BHICYIIMBAHKS U [TPOKATHBAHUS

OKKI03us — 9mo:

IToBepXHOCTHOE 3arps3HEHKE KPUCTAIIOB OCaIKa
O06pa3oBaHHe CMEIIaHHBIX KPUCTAJUIOB OCaIKa
BHyTpeHHee 3arpsi3HeHNE KPUCTAIUIOB OCaIKa
CoOBMECTHOE OCaXKICHHE

Hzomopghuzm — rmo:

BHyTpeHHee 3arps3HeHne KPUCTAIUIOB 0CaKa
[ToBEpXHOCTHOE 3arpsA3HEHNE KPUCTAILUIOB 0CA/IKa
O0pa3zoBaHUe CMEIIAHHBIX KPUCTAJLIOB OCA/Ka
CoBMECTHOE OCaK/ICHHE

Aocopoyusa — mo:

BHyTpeHHee 3arpsi3HeHne KPUCTAIIOB 0CajiKa
[ToBepXHOCTHOE 3arpsi3HEHNE KPHCTAJLUIOB 0CaJIKa
O06pa3oBaHHE CMEIIaHHBIX KPUCTAJUIOB OCaIKa
CoBMecTHOE OCaxIeHHUE

Iocneocascoenue — 3mo:

BHy’I‘peHHCe 3arpsA3HEHUE KPUCTAIIIOB OCalKa
HOBGpXHOCTHoe 3arpsA3HEHNUE KPUCTAJIIOB OCaJKa
O6pa30BaHI/IC CMCIIAHHBIX KPUCTAJUIOB OCaJKa
CoBMecTHOE OCaXXJICHUC



Memoo, 6 Komopom onpeodensemvlii KOMHOHEHM @blOCAAIOM U3 AHATUUPYEMOIl NPOOBL 8 6Ude 2A3000PA3HO20
eeujecmea u uIMepAIOm Jubo Maccy OmoHAHHO20 8euiecmed, 1UH0 MAccy oCmamia, Imo:

Meron OTTOHKH

MeTton ocaxxaeHus

MeTto BeIIETIECHUS

TepmorpaBuMeTpust

Memoo, ¢ komopom onpedensemulii KOMHOHEHM GbLOENAIOM U3 AHATUSUPYEMOTL NPOOBL 8 C60OOOHOM 8UDE, IMO:
Meron OTrOHKH

Merop ocaxxneHus

Meto BbIICIICHUS

TepmorpaBuMeTpust

Memoo, ocnoanHublil HA USMEPEHUN MACCbl AHATUUPYEMO20 BeUiecmed Npu ezo0 HenpepbléHOM HAZPeeaHuUU 6
3a0annOM meMnepamypHom UuHmepeaie, IMo:

Metona oTTOHKH

MeTton ocaxxaeHus

MeTo BeIACICHHUSA

TepmorpaBuMeTpust

Hexkanmayua — 3mo:

Crnioco06 npoMbIBaHUs 0ca/iKa Ha GHIbTPE

Crnoco0 KOJIMUECTBEHHOrO MepeHoca ocajgka Ha (QUIIBTp, MPU KOTOPOM K OCAJAKY NMPUIMBAIOT HEOOJBLIYIO MOPIHIO
NPOMBIBHOU JKHIKOCTH, B3MYYHBAIOT OCaJJOK CTCKIISTHHOM ITaTOYKO U CIIMBAIOT CYCIICH3MIO Ha QHIIBTD

CruBaHue OOJBIICH YaCTH PAcTBOpPa C OcaiKa yepe3 QUIbTp

Croco6 mpoMBIBaHUS OCaJKa, NPH KOTOPOM K OCaAKy B CTaKaHEe MNPHIMBAIOT HEOOJBLIYIO MOPLHIO NPOMBIBHON
JKHUAKOCTH, TEPEMEIINBAIOT C OCaJKOM B CTaKaHe, TAal0T PacTBOPY OTCTOSTHCS W CIHMBAIOT JKUIKOCTH C OCaaKa Ha

¢umbTp

I'pasumempuueckan gpopma — Imo gopma, 6 éude KOmopoii onpeoensnemoe 6euiecneo
OcaxnaaioT

B3BemmuBarot

OcaxaaioT, a 3aTeM B3BEIIMBAIOT

[TpombIBarOT 1 3aTeM QUIBTPYIOT

K xumuueckum memooam ananuza OmMHOCUmMcn:
thotomerpust

THUTPUMETPHS

KYJOHOMETpPHS

KOH/TyKTOMETPHSI

B ocnose mumpumempuueckozo ananu3a nexicum 3aKon:
SKBUBAJIEHTOB

COXpaHEHHMsI MaccChl

KpaTHBIX OTHOIICHUH

MIOCTOSIHCTBA COCTaBa

TumpumempuuecKkuit ananus - 3mo:

METO/]I KOJIMYECTBEHHOTO aHAJIM3a, OCHOBAHHBIM Ha TOYHOM M3MEPEHHH 00beMa PacTBOpa ONPEEISIEMOTO BEIIECTBA
METO/]l KaueCTBEHHOT'O aHaJIN3a, OCHOBAaHHBIH HA M3MEPEHNH 00beMa PacTBOpa-TUTPaHTa

METO/]l KOJIMYECTBEHHOT0 aHaJII3a, OCHOBAaHHBIN HA TOUHOM M3MEPEHHN 00BbEMa pacTBOpa peareHTa, He0OXOAMMOTO JUIs
SKBUBAJIEHTHOTO B3aMMOAEHCTBHS C OIIPEIEIIEMBIM BEIIECTBOM

METOJ KOJIMYECTBEHHOT0 aHaJIM3a, OCHOBAHHBIA Ha N3MEPEHHUH MacChl pacTBOpa

Tumpoeanue - amo:

KOHTPOJIHpyeMoe J0OaBIeHHE TUTPAHTA K aHAIM3UPYEMOH CHCTEME

Jo0aBJIeHHE PacTBOpA aHAIM3UPYEMOTO BEIIECTBA K PACTBOPY M3BECTHON KOHIIEHTPAIUH

MOCTETIICHHOE TMPUOABICHUE CTAaHIAPTHOIO pAcTBOpa B MPHUCYTCTBUH HWHIMKATOpPA A0 W3MEHCHHS OKPACKH IS
OTpeJeNIeHUs] TOYHO SKBUBAJIEHTHOTO KOJMYECTBA

MPOU3BOJIFHOE TOOABICHUE CTAHIAPTHOTO PACTBOPA B MPUCYTCTBUH HHAUKATOPA IO U3MEHEHHUS OKPACKH

Onpeodensnemoe geuyecmeo - 3mo:
pacTBOp C HEM3BECTHOM KOHICHTpaLUEH
pacTBOp peareHTa ¢ TOUHO U3BECTHOM KOHIIEHTpalueit



XAMUYCCKUH 3JIEMCHT, IPOCTOC WJIN CJIO0KHOC BCIIECTBO, COACPIKAHNEC KOTOPOI'0 ONPLCACIIAIOT B 06pa3ue
yCTOI‘/JI‘II/IBOC XUMHUYCCKH YUCTOC COCAMHCHHUEC TOYHO U3BCCTHOI'O COCTaBa

Tumpanum - amo:

pacTBOp peareHTa ¢ TOYHO U3BECTHON KOHLIEHTpaLlUen

YCTOMYMBOE XMMHUECKH YUCTOE COEIUHEHNE TOUHO U3BECTHOI'O COCTAaBA
MIPOCTOE WM CIIO’KHOE BEIIECTBO, COACpP KaHHe KOTOPOTO ONMPEACIISIOT B 00pasie
pacTBOp peareHTa ¢ HEM3BECTHON KOHIEHTpaluen

DKeueaneHm — 3mMo ycio06HAA UL PEANbHAA YACMUYA, COOMEEM CIEYIOu|a
OJTHOMY IIPOTOHY

OJTHOMY IEKTPOHY

OJTHOMY OZHO3apSJHOMY HOHY

BCEMY BBILICIICPEUNCICHHOMY

DKeueanenm ¢ memooax KUCI0MHO-0CHOGHO20 MUMPOGAHUA ONPEOENAIOM RO COOMGEM CINEUIO
OJTHOMY NIPOTOHY

OJTHOMY 3JIEKTPOHY

OJTHOMY OHO3apsAIHOMY HOHY

BCEMY BBILIETIEPEUUCICHHOMY

IKeueanenm ¢ memooax OKUCIUMENbHO-60CCHIAHOGUMENbHO20 MUMPOGAHUSA ONPedeAION N0 COOTBETCTBHIO
OJITHOMY IIPOTOHY

OJTHOMY JIEKTPOHY

OJTHOMY O/THO3apSJHOMY HOHY

BCEMY BBILICIICPEUNUCICHHOMY

DKeusanenm ¢ memooax 0cadumenbHo20 MUMPOSARUA ONPEOENAIOM RO COOMEEM CINEUIO
OJTHOMY NIPOTOHY

OJTHOMY 3JIEKTPOHY

OJIHOMY O/THO3apsATHOMY HOHY

BCEMY BBILIECTIEPEUUCICHHOMY

B ocrose memooa Heﬁmpaﬂusauuu Jaexcum peakyua:
OCaXICHUA

KOMHHCKCOO6pa3OBaHI/Ii{

OKHUCJIUTCIBbHO- BOCCTAHOBUTCIbHAA
KHUCJIIOTHO-OCHOBHOT'O BSaI/IMOZlel\/'ICTBI/IS[

B ocnoee memooda ocaricoenusn nesxcum peakyus:
HEUTpanu3auuu

KOMIUIEKCOOOpa30BaHus
OKHCJIUTEILHO-BOCCTAHOBUTEIbHAS

00pa3oBaHUs MAIOPACTBOPUMOTO BEIIECTBA

Knaccut])ukauu;l Menooos mumpumempuiecKoco anaiuila OCHoéana Ha:
MMPUMEHCHUU OINPCIACIICHHOTO BHUJla UHAUKATOPa

HCIOJIb30BaHUN KOHKPETHOT'O crocoba TUTPOBAHUSA

THIIaX peaKHHﬁ, JIC)KalIUX B OCHOBE OIIPEACICHUA

MNPUMEHCHUH OIPCACIICHHOIO TUTPAaHTa

Ykascume mumpanm memooda ayuoumempuu:
HCI

KOH

H3PO,

CH;COOH

Ykaoreume mumpanm memooa ankanumempuu:
HCI

KOH

H,SO,

pacTBOp aMMUaKa

Buibepume cmanoapmmnoe eéeuwjecmeo ona cmaunoapmusayuu mumpanma NaOH:
H2C204 hd 2H20



NazB407 ° 10H20
K,Cr,04
KOH

Bovioepume cmandapmmuoe éewrecmeo ona cmanoapmusayuu mumpanma HCI:
H2C204 ° 2Hzo

Na,B,0; « 10H,O

K,Cr,04

KOH

Ykascume, umo oznauaem nonamue «mouKa IK6UEANEHMHOCIIUNY:

MOMEHT TUTPOBAHHMS, IPU KOTOPOM MPOMCXOIUT PE3KOE U3MEHEHHE KaKoro-ibo CBOICTBa pacTBOpa

MOMEHT THTPOBAHHUS, MPU KOTOPOM KOJIMUYECTBO NPHOABICHHOTO THTPAHTA XUMHUYECKH SKBHBAJICHTHO KOIMUYECCTBY
OIIPEIETSIEMOTO BELIECTBA

MOMEHT TUTPOBAHHMSA, IPU KOTOPOM NMPOUCXOANT W3MEHEHHE OKPACKN HHANKATOpPa

MOMEHT TUTPOBAHHMSA, IPH KOTOPOM TUTPOBAHHE 3aKaHUINBACTCS

Ykascume, umo o3nauaem nonamue «<KoHeuHAA MOUKA MUMPOBAHUA):

MOMEHT THTPOBAHUsI, IIPU KOTOPOM HPOUCXOJHUT PE3KOE M3MEHEHHE KaKOro-au00 CBOMCTBA PacTBOpa, U THTPOBaHUE
3aKaH4YMBAIOT

MOMEHT THTPOBAHUS, IPHU KOTOPOM KOJUUYECTBO NPHOABIEHHOIO TUTPAHTA XMMUYECKH 3KBHUBAJICHTHO KOJINYECTBY
OIIPEEIIIEMOTI0 BEIIECTBA

MOMEHT TUTPOBAHUS, IIpU KOTOPOM HACTYIIAE€T XUMUYECKOE PABHOBECHUE

MOMEHT TUTPOBAHHMSI, COOTBETCTBYIOLIMI 00pa30BaHUIO Ipyroi GOpMbI HHIUKATOpA

Ykasicume nepeueHnsb mpeﬁoeauuﬁ K peakuuam ¢ mumpumempuiecKom anaiuze:

MOpAAOK pCaKu JOJIKCH OBITH PaBHbIM 1, TUTPpYyEMast CMEChb NOJIDKHA OBITh TOMOT'€HHOM

pcaknuAa J0JKHA IPOTCKATh 6LICTpO, B OTCYTCTBUU MOOOYHBIX MNPpOAYKTOB, 0e3 BBIACJICHUA TCIIJIa

pcCaknuAa J0J2KHA IPOTCKATh 6LICTp0, A0 KOHIA, MPOAYKTBI JOJKHBI OBITH XOpouo paCTBOPUMBI B BOJC

pcaknua A0J’KHa MO3BOJIATH q)HKCPIpOBaTL TOYKY 3KBHUBAJICHTHOCTH, IPOTCKATH 6BICTpO, J0 KOHIIa, B COOTBECTCTBHUH C
YpaBHCHUEM PCAKINU

Ykascume mpebosanus, npedvasnsaemsle K CMAHOAPMHBIM 6EU|ECINEAM:

XUMHYCCKad YUCTOTA, OTCYTCTBUC KpHCTaHJ'IH:iaI.IHOHHOﬁ BOJbI, yCTOfI‘II/IBOCTb Ha BO3AYyX€

OTCYTCTBHC HpHMeCGﬁ, HETUT'POCKOMMUYHOCTD, BBICOKas MJIOTHOCTDH

XUMHUYECKask YyCTOHYUBOCTD, HEOOIBINAsI MOJISIPHAST MAacCa IKBUBAJICHTA, PACTBOPHUMOCTH B BOJIC

XMMHUYECKas YUCTOTA, COOTBETCTBHE CBOCH XUMHYECKOH (opMyse, yCTOWYMBOCTh HAa CBETY M Ha BO3IyXe, OOJbIIas
MOJISIpHAsT Macca

/Jna kaKoii yenu ucnons3ylom unmepean CKAUKa MumpoGanus:
JUIsl BBIOOpa MHIIMKAaTOpa

JUIA pacdyeTa HHIUKATOPHOM OIHOKH

JUIA pacdera CTeNeHH OTTUTPOBAHHOCTH

JUISL OTIpEJIeNICHNsI MHTEpBaJla NEPeXo/ia OKPacKU MHAMKATOpa

Kpueoii mumposanusn naszvieaemcs:

rpaduueckoe H300paKeHHUE 3aBUCHMOCTH KOHIICHTPAIIMH ONPEISIIEMOr0 KOMIIOHEHTAa OT BPEMECHU

rpaduyeckoe M300paKEHUE 3aBHCUMOCTH KOHIICHTPALUH OMPEIC/IIEMOro KOMIIOHEHTa OT 00beMa MpPUOABICHHOTO
TUTPaHTA

rpaduyeckoe U300pakeHne 3aBUCHMOCTH 00beMa ONpe/IesieMOro KOMIOHEHTa OT 3Ha4YeHust pH tutpyemoro pacrsopa
rpaduyeckoe HM300paKEHHWE 3aBUCHMOCTH  KOHIICHTPALMH  OIPEACIIEMOro KOMIIOHEHTAa OT KOHIIEHTpAluu
MpUOABIEHHOTO TUTPAHTA

CKauyok mumposanus 00ycnoeen

PE3KUM UBMECHCHUEM pH B 06J'IaCTI/I TOYKH DKBUBAJICHTHOCTHU

PE3KUM UBMCHCHHUEM KOHIICHTPAIIUN B O6J'laCTI/I TOYKH 3KBHUBAJICHTHOCTHU

PE3KUM UBMCHCHHUEM KOHIICHTpAIIUNU TUTPAHTa B6J'II/13PI KOHEYHOH TOYKH TUTPOBaHUA

PE3KUM UBMECHCHHUEM KOHIICHTPAIIUN OMPEACTIACEMOro KOMIIOHCHTA B6J'II/I3I/I KOHEYHOH TOYKH TUTPOBAHUA

Touka IK6u6aANEHMHOCIU HA KPUEOT MUMPOEAHUA -

KoHeyHast Touka TurpoBanust (KTT)

TEeOpeTHYECKas TOUKa, B KOTOPOM 3aKaHUUBAETCS TUTPOBAHUE

MpaKTU4ecKas TO4Ka, 10 KOTOPOH ONpeAenstoT pe3ynbTaT TUTPOBAHUS

TeopeThdeckas Touka, cooTBeTcTByromas 100%-HoMy OTTHTPOBBIBAHUIO ONIPEENAEMOr0 KOMIIOHEHTA

Hm)ulcamop, K0m0pblﬁ UCRONB3YIOM 6 KUCIOMHO-OCHOBHOM mumposanuu



(epponn
dbenondranenn
HMOA-KpaxMaJIbHBIN
XPOMOBBIM TEMHO-CUHUN

Cmewannblie UHOUKAMOPbL NPEOCMABAIOM CODOIL cMech

JBYX MHIUKAaTOPOB, KX/ U3 KOTOPBIX MOXHO MPUMEHSTH B JAaHHOM THTPOBAHUH
MPUMEHSEMOT0 UHJUKATOPa ¢ (PIyopeceHTHBIM HHIUKaTOPOM

UCIIOJIb3YEMOT0 HHIUKATOpa C KPACUTENIEM, HI'PAFOLIIUM POJIb BHYTPEHHET0 CBETOPHIIBTPa
U3 HECKOJIBKUX MHIUKATOPOB, IPUMEHSIEMBIX B Pa3HBIX METOJaX TUTPOBAHUS
Memannounoukamopbul - Op2aHUYECKUE AHATUMUYECKUE PEAeHIMNbl,

MMEIOIINE Pa3Inuie B OKPacKaxX OKUCIICHHOW M BOCCTaHOBJIEHHOI (hopM

MMEIOIINE pa3Indre B OKpacKaxX KUCIOTHOM W OCHOBHOH (hopMm

MMEIOIINE pa3Iudie B OKPAcKax CBOOOIHOH 1 CBSA3aHHOI B KOMIUIEKC ¢ METAJUIOM (OpM
azicopOupyromuecs Ha 0CaaKe U N3MCHSIOMINE IIPH 3TOM CBOH IIBET

Anukeomnas uwacms — MO KOJIUYECHE0

MUUIHINTPOB JOOABICHHOTO U3 OIOPETKH pacTBOpa
MHJUTWJIUTPOB OTOOPAHHOT'O MTUIIETKON pacTBOpa
MHUTWJIITPOB OTOOPaHHOTO MEH3YPKOi pacTBopa
MWUIMJIUTPOB OTOOPAHHOTO MEPHBIM LIMIIMHIPOM PacTBoOpa

Cnocoo nunemupoeanuia npu yCmaHoejieHuu mumpa cmam)apmuozo pacmeopa mumpanma 3aKj1l04aemca 6
mumpoeanuu

AIIMKBOTHBIX YacTeH pacTBopa € HpI/I6HI/ISI/ITeHLHO H3BECTHOU KOHHGHTpaHHCﬁ

Bcero oobeMa pacTBOpa NMEPBUIHOIO CTAHAAPTA, COACPIKALICTOCH B MepHOfI KoJI0Oe

IIMKBOTHBIX YacTeH pacTBOpa, HPUTrOTOBJICHHOTO B MepHOﬁ KOJIOE 110 TOYHOM HABECKE

CCpHH PACTBOPOB, IPUTI'OTOBJICHHBIX MTYTEM PACTBOPCHUS OJIM3KUX TOYHBIX HABECOK B KOJIOAx JUIA TATPOBAHUA

Cnocod omoenvuvix HABECOK NPU YCHMAHOGIEHUU MUMPA CIAHOAPHIHO20 PACMEOPA MUMPARMA 3AK1I04Aemca 6
mumpoeanuu ...

CEpUH PacTBOPOB, IPUIOTOBICHHBIX IIyTEM PACTBOPEHHS OJIM3KUX TOUHBIX HAaBECOK B KOJIOAX JIsl THUTPOBAHUSA
IMKBOTHBIX YacTeil pacTBOpa ¢ NPUOIN3UTEIHHO U3BECTHON KOHIIEHTpaLuen

IMKBOTHBIX YacTeil pacTBOpa, MPUTOTOBJICHHOI'O B MEPHOM KOJIOE 110 TOYHOIT HaBeCKe

BCEro 00beMa pacTBOpa NEPBUYHOTO CTAHIAPTA, COAEPIKAILErocs B MEPHOMU Konbe

Konoy ona mumpoeanusa neped mumposanuem neodxoo0umo npomovims ...
TUTPAHTOM

TUTPYEMBIM PaCTBOPOM

JUCTWLITUPOBAHHONW BOAOM

TUTPYEMBIM PaCTBOPOM M BBICYIINTD

Ykasicume eudvr mepnoit nocyosl, ucnonvzyemvie 6 MUmMPUMEMPUYECKOM ananusze 01 MOYHO20 U3MEPEHUS
obvema:

MepHas Koj0a, koj0a sl THTPOBAaHUS, MEPHBIH LIUIHHAP

MepHast Konba, OropeTka, TpayupoBaHHas MPOOUpKa

MEpHBIH IIIIHHJP, MepHast Konba, OropeTka

MepHasi IIUIeTKa, MEpHast KoJiba, OropeTka

K kakomy mumpumempuueckomy memooy OmHOCUMCA AIKATUMEMPUL:
OcanurensHOMY THTPOBAHHIO

KommiekcoHOMeTpriecKOMY THTPOBaHHIO

Ku1cnoTHO-0CHOBHOMY TUTPOBAHHUIO

OKHCINTENFHO-BOCCTAHOBUTEIILHOMY THTPOBAHUIO

K xakomy mumpumempuueckomy memooy OmHocumca ayuoumMempus:
OcanuTensHOMY TUTPOBAHUIO

KHCIOTHO-OCHOBHOMY TUTPOBaHHIO

KomrmiekcoHOMeTprYecKOMY TUTPOBaHHIO
OKHCIMTENTFHO-BOCCTAHOBUTEIILHOMY THTPOBAHHIO

Ykaoreume mumpanm memooa ayuoumempuu:
HCI

CH;COOH

H3PO,



KOH

Ykarcume mumpanm memooa ankanumempuu:
KOH

pacTBOp aMMHUaKa

Mg(OH),

HCI

Buvibepume cmanoapmmnoe éeujecmeo ona cmanoapmuzayuu mumpanma NaOH:
KOH

H,SO,

CH3COOH

C¢HsCOOH

Bovioepume cmandapmmuoe éewiecmeo 0na cmanoapmusayuu mumpanma HCI:
H2C204 ° 2Hzo

Na,B,0; « 10H,O

K,Cr,04

KOH.

Cmanoapmuuvim eeujecmeom é memooe Dasanca aenaemcs:
NaCl

H2C204 2Hzo

AgNO3

K,Cr,04

Kecmxocmob 600b1 onpedensemcea cooeprcanuem 6 600e coeii:
KaJIBIHSI ¥ MarHus

IIMHKA ¥ MarHus

CBHHIIA U MarHUs

B ocnose memooa oxcudumempuu aex3cum peakyus:
KHCJIOTHO-OCHOBHOTO B3aUMO/IEHCTBHS
OKHCJIUTEIBHO-BOCCTAHOBUTEIbHAS
KOMILICKCOOOpa30BaHus

OCaKICHUS

K duzuko-xumuueckum memooam ananuza OmHoCAmMc:
TUTPUMETPHS

MOTEHIIHOMETPHS

A TAMETPHS

TEPMOTPABUMETPHS

K okucnumenvHo-60ccmanogumenbHOMy mumpo8anulo OMHOCAMCA:
KOMIUIEKCOHOMETPHS

aJKaJIUMETPUs

apreHTOMETPUs

[IEPMAHTraHATOMETPHS

Cnexmpogomomempuyueckum memooom onpeodenarom:
ONTHYECKYIO IUIOTHOCTh PacTBOPA

3JIEKTPOIIPOBOAHOCTH PACTBOPOB MIIN Ta30B

SAC

CKOPOCTb XUMUYECKOM peakLuu

ITomenyuomempuueckum memooom onpedenarom:
ONTHYECKYIO MIIOTHOCTH PacTBOpa

KOJIMYECTBO DJICKTPUIECTBA

S4C

CKOPOCTh XUMUYECKOH peakuuu

Konoykmomempuueckum memooom onpeoenarom:
ONTUYECKYIO IIOTHOCTh PacTBOpa
3JIEKTPOIPOBOTHOCTH PACTBOPOB HIIH T'a30B

3J1C



CKOpPOCTb XUMHYECKOU pcakunu

Kynonomempuueckum memooom onpeoensarom:
ONITHYECKYIO IJIOTHOCTH PacTBOpa
3JIEKTPOMPOBOTHOCTH PACTBOPOB HIIH Ia30B
KOJIMYECTBO AIIEKTPHIECTBA

CKOPOCTh XUMHUYECKON peaKIIni

B dhomomempuueckom mumpoeanuu ucnoib3yemca 3a6UcCUMOCHb MeNHCOY:
JUTHHOM BOJIHBI M 0O BEMOM THTPAHTa

MOTJIOIIEHUEM U KOHIIEHTpaIue

MOTJIOIIEHUEM U 0OBEMOM THUTPAHTA

MOTJIOIICHUEM U JUTMHON BOJIHBI

Buoumoi o6nacmu cnexmpa coomeemcmeyem Ouanazon 601H:
100-750 am

380-750 um

750-100000 aM

100-380 u™m

Domomempuneckoll peakyuell HA3b18AEMCsL peaKyus, Npu KOMopoU NPOUCXoOum.:
00pa3oBaHKe OKPaLIEHHOT'O PACTBOPUMOTO COCMHEHHUS

00pa3oBaHKe MaJOPaCTBOPUMOTO COEANHEHUSI

obpazoBaHue OECIBETHOTO MaJIOPACTBOPUMOTO COEAMHEHUS

00pazoBaHKe ra3000pa3HOr0 COCTMHEHHUS

Buipascenue 00veounennozo zaxona @apadesn:

m = MF/nQ
m = QM/nF
m = nF/QM
m = Qn/MF

Ilpumepnvie 3a0auu no oucyunaune
(st popmuposanust kommereniuii [TK-1, ITK-5, TIK-14)

«KucnoTHo-ocHOBHOE paBHOBecHe. KMCI0THO-0CHOBHOE TUTPOBAHME»
1. Kakoit 06bem pactBopa HCI ¢ monspHoii konmenTparueit 0,1000 MOJIB/ZIM® MOXKHO MIPUTOTOBUTH
w3 5,50 cm® pactBopa HCI ¢ wmaccoBoit momeit 35,2 %? MoOXHO 1M CYMTATh KOHIICHTPAIHIO
MOJIyYEHHOT'O pacTBOpa TOYHOMN?
2. Kakyw HaBecky AWTHWapara IIaBeleBOM KHUCIOTHI Mapkd "X.4." HeoOXOauMO B3STh MM
npurorosnenns 1 v® pacTBopa ¢ TrTpoM o NaOH, pasremv 0.004050 r/cm®?
3. CKOJIBKO CM° pacTBopa rHpOKCHA HATPUs C MOJISIpHOM KoHueHTpanuen 0.1008 MOIB/IM° Oyner
3aTpaueHo Ha TutpoBanue 10,00 em® pacTBoOpa IIABEIEBON KUCIOTHI ¢ MOJISIPHOW KOHIIEHTpaluen
0.0500 MOJ'IL/,Z[MS?

«OKHCIUTEILHO-BOCCTAHOBUTE/ILHOE pABHOBECHE.
OKuCIUTEIHbHO-BOCCTAHOBUTE/IBbHOE TUTPOBAHM €
1. HaBecky 0,8530 r Ge3BogHOM IIaBeneBOW KUCIOTHI MapKd Y/a PAcTBOPHIM B MEPHON KoIOe
Bmectumoctbio 200,00 em®. Ha turposanme 20,00 cm® pacteopa H,Co04 pacxomyercs 21,20 o’
pactBopa KMnO,. PaccuuTaiite TUTp pacTBopa nepMaHraHaTta Kajius.
2. Ha tutpoBanue ioja, BBIICIUBIIETOCS TPH 06£)a60T1<e HaBECKM IHOKCHUJAa CBHHIIA Maccoi
0.0600 r Moguaom Kamusi, u3pacxonoBano 24,90 cm™ pactBopa THocyabgaTta Hatpus (NaS203) ¢
tutpoM 1o Hoxy 0.002501 r/ev’. Paccuuraiite MAaCCOBYIO JIOJIFO JTUOKCHA CBUHIIA B HABECKE.
3. K 20,00 cM® acTBopa, cojepxkaiiero mMarauii, nmpudasiero 40,00 oM’ pactBopa DATA (C =
0.0150 momb/am°). Ha turpoBanne m36eitka DJITA m3pacxomosano 10,20 cM® pactBopa cyibdara
nuaka, C(ZnSO4) = 0,0100 MOJ'IB/,Z[M3. CKOJIBKO TpaMMOB MarHusi cojAepxutTcsi B 1 am
aHaJIM3UPYEMOro pacTBopa?

«PaBHOBecHe 0Cca/I0K-pPacTBOP U PABHOBeCHE B PACTBOPAX KOMILIEKCHBIX COeIUHEeHMIi.
OcaanTeabHOe THTPOBAHHE H KOMILICKCHMETPHSD)



1. Bemager nmu ocamok moamna prytu (l), ecnu cmemars paBHbIE 00BEMBI PACTBOPOB HHUTpaTa
prytu () 1 noguaa Kanus ¢ OMHAKOBOM MOJISIPHOM KOHILIEHTPALUEH, paBHOM 3.107° MOJIB/,I[M3?

2. CKOIBbKO CM~ pacTBOpa HUTpaTa ;)TyTI/I (1) ¢ MmonsipHoit KoHIEeHTpanmen 0,0435 Moub/am° Oyner
3aTpadyeHo Ha TuTtpoBaHue 5,00 cM” pacTBOpa XJopula Kaiuusi ¢ MoJisipHOM koHueHtpanuei 0,1000
MOJIB/[[MB.

3. PaccunTaiite MaccoByto goito NaCl B TexHudyeckoM XJIOpH/Ee HATpHs, €CIU TOCe 100aBICHUS
pactBopa HuUTpata cepedpa k HaBecke 0,3000 r momyunnu ocanok 0,6280 r. KakoBo conepkanue
NaCl B aGCOIOTHO CyXOM BEILIECTBE, €CIIH BIAKHOCTh TEXHHYECKOTo 00pasiia coctaBisieT 3%.

9. YuedHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00eceyeHre JUCITUIIMHBI

@) HOpMAMUBHO-NPABOBbLE OOKYMEHNIbL
1. 3akon P® or 07.02.1992 N 2300-1 «O 3ammre mpaB morpebutenei» (¢ W3M. M JOI.):
[DnexTponHbIii pecypc]. Pesxkum mocryma: http://www.consultant.ru/document/cons_doc_LAW 305
2. ®enepanbHblil 3aKk0H «O TexHUYECKOM peryinupoBanumn» [Tekct]: ot 27.12.2002 Nel84-d3: (c
U3M. U JI011.): [DnekTpoHHbIH pecypc]. - Pexxum noctyna: http://www.consultant.ru/
3. ®enepanbHbIid 3ak0H «O KadyecTBe M OE30MACHOCTH MUIICBBIX MPOoaykToB» oT 02.01.2000 N 29-
@3 (¢ u3M. 1 A011.): [DaeKTpoHHbIH pecypc]. — Pexum moctyma: www.http://base.garant.ru

0) ocnoenaa numepamypa:
3. bapbamar FO.A., I'apmam A.B., Monorapoa O.B. u ap OCHOBBI aHATMTHYECKON XHMHH:
npakTudeckoe pykoBoacto/ mop pen. FO.A. 3onorosa, T.H. [lexosuosoii, K.B. Ockonka. — M.:
JlabGopaTtopust 3nanuit, 2017. — 462 c.
4 Bamosa J[., [Tapmuna E.M. Ananmutnueckas xuMus ¥ (PU3UKO-XUMHUYECKHE METOJBI aHAIU3a:
npaktukym. — M.: lamkos u K., 2017. - 198 c.
5. BrnacoBa E.T"., )KykoB A.®., Konocoa 1.®. u ap. AHaTUTHYECKAs XUMUS: XUMUYECKHE METO/IbI
anamu3a/ oz pen. Ilerpyxuna O.M., Ky3nenosa JI.b. — M.: JlaGopatopus 3nanuii, 2017. — 464 c.
6. KauectBeHnHblili ananu3: yueOHoe mocobue/ E.B. BomocoBa [u ap.]. - DIEeKTpOH. TEKCTOBBIE
nanHble. - CraBponosb: CTaBpONOJbCKUN TOCYJAapCTBEHHBIN arpapHblii yHuBepcurer, AI'PYC,
2017. - 76 c. - OBC «IPRbooks». - Pexxum moctyna: http://www.iprbookshop.ru/76114.html.
7. lleperonuas O.B. IlpaktukymM 1o aHanuTHyecKol XuMuu. DU3NKO-XUMUYECKHE METOJbI
ananmza/ Ileperonuas O.B., CoxomoBa C.A. - - Boponex: Boponexckuii ['ocymnapcTBeHHBbIN
Arpapusblii Yauepcuter uM. Mmmneparopa I[lerpa Ilepsoro, 2017. - 100 c. - 9BC «IPRbooks». -
Pexxum noctyna: http://www.iprbookshop.ru/72731.html.
8. Tkauenko C.B. Anamutnueckast XuMusi. XUMHUYECKHE METOBI aHalu3a [ DIeKTPOHHBIN pecypc]:
yuebHoe nocobue/ Tkauenko C.B., CokonoBa C.A. - DIeKTpOH. TEKCTOBbIE JaHHbIE. - BopoHex:
Boponexckuit ['ocynapctBenHslii ArpapHbiii YHuBepcureT uM. Mmmepartopa Ilerpa Ilepsoro,
2015. - 189 c. - OBC «IPRbooksy. - Pexxum poctyma: http://www.iprbookshop.ru/72650.html.
9. Ou3MKO-XMMHUYECKHE METOABl aHaimm3a: JlabopaTOpHBIM TMPAKTHKYM: y4eOHO-METOIMYECKOe

noco6ue/ I'.K. JIynenko [u ap.]. - HoBocubupck: HoBocuOupckuit rocy1apcTBEHHbINH TEXHUUECKUN
YHHUBEPCUTET, 2017. - 87 C. - 3BbC «IPRbooks». Pexum JocTyna:
http://www.iprbookshop.ru/91709.html.

6) 0ononnumenvHan 1umepamypa.
10. Kopenman S1.U. [IpakTHKyM MO aHAIUTHYECKOM XMMHUH. AHAJIN3 MUMIEBBIX MPOAYKTOB: B 4-X
KH. - M.: Konoc, 2005.
KH.1 — Turpumerpruueckue metosl aHaimsa — 239 c.
Kn.2 — Ontnaeckne MeToabl aHaian3a - 287 c.
KH.3 — DnexTpoxumMuueckue MeTo bl aHanusa - 227 c.
KHu.4 — XpomaTorpaduueckue MeTo bl aHanusa - 296 c.
11. Kopenman f.1., Cyxanos I1.T. 3agaunuk no aHanutuueckoit xumuu. - Boponex: BI'TA, 2004.
-339c.



http://www.consultant.ru/document/cons_doc_LAW_305
http://www.consultant.ru/
http://www.http/base.garant.ru
http://www.iprbookshop.ru/76114.html
http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72650.html
http://www.iprbookshop.ru/91709.html

12. buraesa .M., 3akaesa P.III. OcHOBBI Ka4eCTBEHHOr0 aHajan3a. MeTonudeckoe mocooue s
71a0opaTOpHBIX PabOT MO aHamUTUYecKor Xumun. Yacts 1. - Bragukaskas: U3n-Bo. COI'Y, 2011. —
89 c.
13. Buraesa U.M., 3akaeBa P.III. OcCHOBBI KaueCTBEHHOI'0 aHajau3a. MeToaMYeCKOe MocoOue st
JabopaTOpHBIX paboT Mo aHaMTHYECKOW XxumuH. Yacte 2. - Bnagukaskas: M3g-so COI'Y, 2011. —
105 c.
14. Buraesa M.M., AraeBa ®.A., 3akaeBa P.IlI. KoaudecTBeHHbIE METOALI aHAIM3a ITHILEBBIX
npoaykToB. - Bnagukaskas: M3a-so COI'Y. - 2012.- 190 c.
15. Ecuea JI.K., buraesa MN.M., 3akaepa P.III. Ontuyeckue W JICHCUMETPUYECKHUE METOJbBI
aHanuza. MeToauyeckue YyKa3aHHMs ISl CTYACHTOB HEXHMHUYECKUX CIeUUalbHOCTEH. -
Bnanukaskaz: U3g-so COI'Y, 2013. - 76 c.
2) coepemennble npogheccuonaivrovle 6a3vl OAHHBIX, UHPOPMAUUOHHBLE CHPABOUHbLE
cucmembl, 31eKMPOHHbIE 00paA306amebHble Pecypcobl

ObecrieyeH  JOCTYIlI K  COBPEMEHHBIM  MNpOoQecCHOHANbHBIM  0a3aM  JaHHBIX,
WH(OPMAIIMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM cucTeMaM ((Tpedyercst peructpaius B OubimmoTexe
COorvy):
1. DnekrponHas Oubauoreka auccepranuu U apropedeparos PI'b (OB PI'b) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubimoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snextponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)
4. YuuBepcanmpHas 0a3 nmanHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov
5. OBC «Koncynbrant crynenrtay. http://www.studentlibrary.ru
6. OBC «OpaiiT» - oOpazoBaTenbHas cpela, BKIIOYAIONIAs BUPTYaJbHBIH YHTAIBHBIA 3
yu4eOHUKOB M y4eOHBIX TOCOOMI OT aBTOPOB M3 BEAYIIMX By30B Poccuu mo BceM HaIpaBiIeHUSIM U
crienuaibHOCTSIM (WWW.Diblio-online.ru)
7. Uudopmarmonno-npaBoBoii moprain « apant» (http://www.garant.ru).
8. CnpaBounas npaBoBas cucrema Koncyabsrant [Timtoc (http://www.consultant.ru).

0) pexomenoyembvle UuHmepHem- aopeca:

1.  www.rospotrebnadzor.ru - caiit Pocnorpe6uanzopa.
2.  www.gost.ru — caiit @eepalbHOr0 AareHTCTBA MO TEXHUYECKOMY pEryIMPOBAHHIO H
metpoJiorun (Poccranmapt)
3. www.rusanalytchem.org - uapopmaius o KOHPEPEHIUIX, AHATUTUISCKOM 000PYI0BaHUH
4.  www.anachem.umu.se - cOOpHUK 00pa30BaTENbHBIX MAaTEPHAJIOB IO XHMHH, B T.4.
AHATUTUYECKON
5. www.anchem.ru - y4eOHUKH, CIPAaBOYHUKH, METOAUKH, )KYPHAIIBI [0 aHATUTUICCKON XUMUN
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10. MaTepuajibHO-TeXHUYECKOE OCHAIIICHHE TN CIUNINHBI:

[IpoBeneHME JIGKITMOHHBIX 3aHATHH MO JUCIUIUTMHE ocymiecTBisieTcs B kabunere Ne 405
(YK Ne 7, PCO — Amnanums, r. BmagukaBkas, yn. Baryruna, n. 44-46), ocHameHHOTO
obopynoBanuem: O0opynoBaHHE: MPENOAABATENBCKUN CTOJM, CTYI, CTOJIbI OOYUYaIOIIUXCS, CTYJIbS,
Kadeapa, KIacCHas JOCKa, MYJIbTHUMEAMWHBIA KOMIUIEKC (TPOEKTOp, 3KpaH), HOYTOYK, KOJOHKH,
3JIEKTPOHHAs Kadepa ¢ MUKPO(POHOM.

IIpoBenenue 1aboOpaTOPHBIX 3aHATUIN, KOHCYIbTALMU U CAMOCTOSATENIbHAS paboTa CTyICHTOB
o aucuiuimHe ocymectsisiercs B kabunere Ne 609 b (YK Ne 7, PCO — Ananwus, r. BnaaukaBkas,
yia. Baryruna, a. 44-46), ocHallieHHOro 000pyI0OBaHMEM: IPENOIaBaTEIbCKUI CTOJ, CTYJ, CTOJbI
oOyuaromuxcs, CTyJbs, Kadeapa, KiIacCHas AOCKA, MYJIbTUMEAUHHBIA MPOEKTOP C HKPAHOM
OPTOMA projector DX 327 wu »3kpaH View Star 75"- 1 mr., xommsiorep PDC-
E2160/1024MB/80GB HDD + monutop Benq TFT 17" FP 71G — 1 mrr., BeITsDKHOM mikad- 1 mrT.,
akBaAUCTIILIATOP «/2-25»- 1 mr., Becol ananmutuueckue «SHINKO HT 84CE» - 2 mr.,
Hepenomerp «HOM»-1 mr. Ileur mydensras «[IM-8» - 1 mr., OIOK aBTOMAaTHYECKOTO
tutpoBanus «bAT»-1 mr., kongykromerp «Okcnept -002-6H» -1mt., pH-MeTp-MHIIIUBONIETMETP
«pH-150MWN»-2 wt., naboparopusiii nonomep «M-510»-1 mr., pedppaxromerp «APD-454» - lmrt.,
Memanka mMarautHas «[19-6110» ¢ mogorpeBoM-2 mrt., cnekrpodoromerp «I13-5400YD»-1 mr.,
doromerp dorosnextpuueckuit «KOK-2»-1 mT., doromerp dorosnexrpuueckuii «KOK-3»- 1
IIT., MUKPOCKON OMHOKYJsApHBIA "Mukmen-1"- 1 mr., Becol inaboparopHbie snekTpoHHble «EK-
300» - 1 mr., anammsarop «®Pmoopart 02-2M» - 1 mT., wnentpudyra «OIMH -3» — 1 mT., Oans
BoasHas- 1 mT., Becwl jaboparopubie npeuunuoHHsle «ET-300» -1 mr., mkad CymmibHBINA
«SNOL» -1 mrt., MuxkpouunoBanbHbIi CTAHOK-1 IIT., CETEBOW BCTPAXHUBATENb- | IIT., MUKPOCKOI
Metaiorpadguueckuii- 1 mr., wmukpockon MPG-5- 1 mr., mukpockon «IIOJIAM»- 1 miT.,
notenuuometp P-307- 1 wt., Becst «CAS»- 1 mit., tepmocrat TC/120 CITY- 1 mt., nenrpudyra
OIIH -3- 1 .

CocTtaB JMIEH3HOHHOTO0 ¥ CBOOOHO PACIIPOCTPAHSIEMOI0 IPOrPaMMHOI0 o0ecrieYeHust

Ne HaumenoBanue Ne jorosopa (JIMueH3us)
l;/ﬂ Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
2 Windows_ 10 Pro for Jr\é 4100072800 Microsoft Products (MPSA) ot 04.2016
Workstations r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
4 Windows 8.1 Professional Jr\fg 4100072800 Microsoft Products (MPSA) ot 04.2016
5 Windows 8 Enterprise Jr\fg 4100072800 Microsoft Products (MPSA) ot 04.2016
5 Windows 8 Professional Jr\fg 4100072800 Microsoft Products (MPSA) ot 04.2016
7 Windows 7 Enterprise Jr\fg 4100072800 Microsoft Products (MPSA) ot 04.2016
8 Windows 7 Professional rNg 4100072800 Microsoft Products (MPSA) ot 04.2016
9 Office Standard 2016 rNg 4100072800 Microsoft Products (MPSA) ot 04.2016
10 Office Standard 2013 rNg 4100072800 Microsoft Products (MPSA) ot 04.2016
11 Office Standard 2010 Jr\fg 4100072800 Microsoft Products (MPSA) ot 04.2016
r




Cucrema tectupoBanus Sunrav | Ne 468 ot 03.12.2013 UIT Cynratynun P.T.

12 WEB Class (beccpouno)

AHTHBUPYCHOE MPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10
13 | obecneuenue Kasperksy Total 14.03.2019 .
Security

Cucrema ympaBieHus 6azaMu CBobOoHOE TTporpaMMHOe oOecreueHue(0eccpoaHo)

14 nanabix MySQL FireBird

Cucrema moucka TeKCTOBBIX | Noe 795 ot 26.12.2018 (meiictButenen go 30.12.2019 r)
15 3auMcTBOBaHUM «AHTHUIIAruar. | ¢ 3A0 «Antu-Iliarnary npomyena go 2021 r.

BY3»
KoncynpranTt+ Ne 430-2017/614 0111.01.2017 r. OOO «®dacrt-
16
Hudopm» (6eccpoyno)
17 | T'apant 01.2020 r. -12.2021r.

11. JIuct 00HOBJIeHHS/AKTyAJIN3AIUN

1. I[IporpaMMa akTyaau3upoBaHa.

BHecennble M3MeHEHUsI pacCMOTPEHBI M YTBEPXKACHBI Ha 3acelaHuu Kadeapbl oOmen u
HEOPraHMYECKON XUMUU OT «28» uroHs 2018 ., mpoTokon Ne 14/17-18;

o100peHbl Ha 3acelaHuyu coBeTa (akynbTeTa XUMHUU, OMOIOTHH U OMOTEXHOJIOTUU OT «29»
utoHd 2018 r., mporoxosn Ne 11.

2. [IporpamMma akTyanu3upoBaHa.

BHeceHHbIe M3MEHEHHs PacCMOTPEHBI M YTBEPIXKIEHBI Ha 3aceqaHuu Kadeapbl oOmiei u
HEOpPraHW4YeCKON XuMuu ot «28» uroHs 2019 ., mpoTokonNe 15/18-19;

0JI00peHbI Ha 3acelaHUU COoBeTa (paKysIbTeTa XUMUH, OMOIOTHH ¥ OMOTeXHOJOTHH OT «01»
utons 2019 r., nporokon Ne 12.

3. [IporpamMMma akTyaau3upoBaHa.

BHeceHHble M3MEHEHHsS pacCMOTPEHBI W YTBEPXKAEHBI Ha 3aceJaHuu Kadeapbl oOmed u
Heoprannueckoil Xumuu ot «15» utomns 2020 r., mporokon Nel6/19-20;

0JI00pEeHbI Ha 3acelaHUU coBeTa (PaKkyIbTeTa XMMUHU, OMOIIOTHH M OMOTEXHOJOTHU OT «17»
utonst 2020 r., mpotokon Ne 11/19-20.



