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1. Crpykrypa, n 001ast TPYI0€MKOCTb JMCIHIITHHBI

OO11ast TPYI0EMKOCTh AUCIUILTUHBI cocTaBisieT 6,0 3aueTHbIx equnmil (216 yacos).

Ounas hopma oOydeHHs 3aounas popma
00y4YeHHS
Kypc 1-2 -
Cemectp 2-3 -
Jlexknun 34 -

(2 cemectp — 16,
3 cemectp — 18)
IIpakTyeckue 3aHsATHS - -
JlaboparopHble 3aHATHS 70 -

(2 cemectp — 34,
3 cemectp — 36)

Koncynbranuu -
WToro ayIuTOpHBIX 3aHITHI 104 -
CamocTtosTenbHas paboTta 76 -

(2 cemectp — 22,
3 cemectp — 54)
KypcoBas pabora - -
dopMa KOHTPOIIA

DK3aMeH 36 (3 cemectp) -
3auer + (2 cemectp) -
OO0111e€ KOIMYECTBO YaCcOB 216 -

2. llen ocBOEHHUS TUCIHHILTHHDBI

Ilen1bl0 OCBOEHHUS JUCUMUIUIMHBI «AHAJIUTUYECKass XHMHA», B COOTBETCTBUHM C
po(hecCUOHATIBHBIM CTaHAAPTOM:
22,003 CpenmaaucT MO TEXHOJOTHH NPOAYKTOB NHUTAHUSI M3 PACTHUTEJBHOIO ChIPbS,
ABIIIETCS pa3BUTUE Yy OOy4yaroumxcs JUYHOCTHBIX KayecTB, a Takxke (OpMUpPOBaHUE
YHUBEPCAJBbHBIX,  OOLIENPO(ECCHOHANBHBIX W NpO(ECcCCHOHANbHBIX  KOMIIETEHIHMH B
cootBercTBUM ¢ TpeboBaHussMu @I'OC BO no nanHOMy HanpaBiIeHUIO OATOTOBKH.

3agaum TUCIMITIMHBL
- OCBOCHHE CTYJEHTaMH TEOPETUYECKUX U MPAKTUYECKUX OCHOB KJIACCUYECKOW aHATMTUYECKOMU
XUMHHU U PU3UKO-XMMUYECKUX METOJIOB aHAIIN3A;
- pa3BUTHE y CTYIEHTOB XMMHUYECKOTO U MPOPECCHOHATBHOIO MBIIIJICHHS, @ TAKKE OCO3HAHHOTO
NOHUMaHMUs 3aKOHOMEPHOCTEH aHAIUTUYECKOM XUMHH M (PU3HKO-XMMHUYECKHX METOJIOB
aHau3a;
- BBIpAaOOTKa y CTYJEHTOB HABBIKOB XMMHUYECKOTO 3KCIIEPUMEHTA, TOYHOCTH U aKKypaTHOCTH B
pabore.

3. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara

B1.0.06.03 brnok 1. Iuctmrmiuab! (MoayH). O0si3aTenbHAs 4acTh.
JlucuumiuHa MMeeT NPEANISCTBYIONINE JOTUYECKHUE M COJEPKATENbHO-METOUYECKIE
CBSI3U C JUCIUILUITMHAMHU:
b1.0.06.01 «OcHoBBI 0011Ie# 1 HEOPTAHUUECKON XUMHUNY;
b51.0.06.02 «Opranndeckasi XUMUs»;
b1.0.06.04 «®Du3nueckas ¥ KOJUIOUIHAS XUMUS,;



b1.0.07 «®uzuxay;,
b1.0.08 «MaremaTnkay;
b1.0.12 «PecypcoBenenue ¢ OCHOBaMU OOTaHUKNY;

Kpome Toro, nucuuruiiHa UMEET CONMYTCTBYIOLIUE CBSI3U C JAPYTUMHU JAUCHUILTHHAMU
OIIOII, koTOpBIe CO3MAIOT HEOOXOIUMYIO TEOPETHYECKYIO0 0a3y W (HOpMHUPYIOT JOCTaTOYHBIE
MPAKTUYECKUE HABBIKU JUISl MOHUMAaHHUS U OCMBICIIEHUs WHGOpMaluu, H3JIaraeMod B HOBOM
Kypce.

3HaHusl, TPUOOpPETEHHbIE MPU OCBOCHUU JUCUUIUIMHBI OyIyT HCHOJB30BAHBI MPH
W3YYCHUU JUCIHILINH:

B1.0.06.05 «buoxumus»;
b1.0.13 «Muxkpobuonorus»;
b3.01(1) «3ammura BKP, BKiII0Uas MOATOTOBKY K MPOLIEIYPE 3AIMUTH U IPOLIEYPY 3alTUTHI.

JucuumimHa  «AHanWTHYECKas XuMHUsS»  (QopMmupyeT psag  NpodecCHOHATBHBIX
KOMIIETEHIINM, KOTOPbIE OKAa3bIBAIOT OOJIBIIOE BIMSHHE HA KAYeCTBO MOATOTOBKHU BBITYCKHUKOB
U UX JAIBHEHITYIO TPO()EeCCHOHATBHYIO IeATEIHHOCTb.

4, TpeﬁoBaHnﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHBI

B pesynprare m3zydeHus AUCHUIUIMHBI OOYYaIOIUUCS JTOJDKEH 00J1aaTh CIeAYIOIUMU
KOMIIETEHIIHSIMHU:
Oo6menpodeccuoHaIbHble KOMIIETEHIIMH BHINYCKHUKOB

Konpt N
. CopneprkaHre KOMIETEHIIUN
KOMTICTCHITHH
OIIK - 2 CIOCOOEH TMPHUMEHSTh OCHOBHBIE 3aKOHBI M METOJbl HCCIEeIOBaHUMN
€CTECTBCHHBIX HAYK JIJISl PEIICHUS 3a71a9 TPOo(heCCHOHALHOM IS TEIIBHOCTH

B3aumocBsI3p IaHUpyeMbIX pe3yabTaTOB 00YYEeHHs MO0 AUCLUUILIMHE ¢ (POpMUPYyEMBIMU
koMmrerennuamu OITOTIT

Konst [Tnanupyemble pe3yabTaTbl 00y4eHHs, COOTBETCTBYIOIINE (POPMUPYEMBIM
KOMITETEHITN I komnereHiusiM OITOTT
OIIOII 3Hamo ymemb é1ademo
IIK -1 OCHOBHBIE 3aKOHBI | OCYLIECTBJISATE pacueThl, | ciocobaMu  pacdeta W
u METOABI AHAJIU3UPOBATH MOJIy4YEHHBIE aHajiu3a MOJYYCHHBIX
MCCICAOBAHNN VI | hesynpraThl 1 COCTABIATS 3aKIoueHue | PE3Y/IBTATOB,
pereHns 3a1a4 croco0amu COCTaBJIEHUS
., | mo TIPOBEICHHBIM aHaIM3aM, .
npodeccroHaNLHOM 3aKJIFOUEHU I 1o
eATETBHOCTH I s I R—
CHCTEMATH3UPOBATh PE3YIBTATHL | yecieoBaHUAM; METOIAMH
HCCIIEIOBAHNH; TPUMEHATh 3HAHWA ¥ | cucTeMaTH3allid ¥ aHaIu3a
METOABI HCCIIEAOBAHUM €CTECTBEHHEIX | PE3YABTATOB UCCIIENOBAHUM
HayK B PELIEHUH MPOQPECCHOHATBHBIX
3a1a4

B PE3YIbTATC OCBOCHUMA yqe6H0171 JUCHUITIINHBI «AHanuTHYECKAs XUMUS) 06yqafomm710;1

JOJIKCH:
3HATb:

CYHICCTBO peaKuHﬁ " IpoLEeCCOB, UCITOJIB3YyCMBIX B aHAJUTUYECKOH XUMUU,
e IIPHUHIUIIBI n obnactu HUCITIOJIB30BaHUA OCHOBHBIX METOJ0B
u (I)I/I3I/IKO-XI/IMI/IHCCKOFO aHalIni3a,
* POJb XUMHUYCCKOI'O aHaJIn3a, MECTO aHAJINTUYECKON XMMHH B CHCTEME HayK;
e TCOPHIO, JICKAIYIO B OCHOBC XUMHUYCCKHUX MCTOAOB aHAJIN3a,
e METOJbI aHAJUTUYECKOM XHUMUH,
e 0COOCHHOCTH OOBEKTOB aHAIU3a U MCTOABI UX HpOGOHOI{FOTOBKI/I;

XHUMHUYECKOI'O



e BO3MOXHOCTU HCIIOJIb30BAaHHS METOJOB AHAJIMTHUECKONM XMMHUHU I XMMHUYECKOTO
MOHMTOPHHTA OKPY>KaIOIEel cpeibl, aHANu3a Pa3IMYHbIX MaTepUaIOB

yMeTb:

e TPOBOJUTH PACUETHI;

e BBIOMpATH ONTUMAJIbHBIE YCIOBUS MPOBEACHUS aHAIN3a

BJIA/I€Th:

e  METPOJOTMYECKMMHU OCHOBAMH aHAJIN3a;

e  OKCIIEPUMEHTAILHBIMHU HaBbIKAMU BBIMOJTHEHUSI aHAIH3a;

e METOJAaMHU CTATUCTHUYECKOW 00PaOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX;

e  METOJOJIOTHEH BHIOOpa METOAOB aHAINM3a U HaBBIKAMU UX MPUMEHEHHUS.

IIpu npoBeneHuM y4eOHBIX 3aHATUH O00eCHEUMBACTCA Ppa3BUTHE Y OOy4YaIOUIMXCS
HaBBIKOB KOMAaHJHOW pabOThl, MEXKIMYHOCTHOW KOMMYHHMKAIIMM, NPUHATHS PpEIICHUMH,
JUJIEPCKUX KadecTB (BKJIIOYas IpU HEOOXOJUMOCTH IPOBEJCHME WHTEPAKTHBHBIX JIEKIIMMH,
TPYIIIOBBIX JUCKYCCUH, POJIEBBIX WIP, TPEHUHIOB, AHAJIU3 CUTYyallMd M HMUTALMOHHBIX
MoJenel, NMpenojaBaHue AUCUUIUIMH (Moayieil) B popMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE
pe3yJIbTaTOB HAy4YHBIX HCCIEIOBAaHUM, B TOM YHUCIIE C YYETOM PErHMOHAIbHBIX OCOOEHHOCTEN
npodecCHOHAIBHOM 1eATebHOCTH BBIITYCKHUKOB M TOTpeOHOCTel paboToaareneit).



5. Conep:kaHue U yueOHO-MeTOAMYECKAs KAPTA TUCHHIIMHBI

Tab6aunna 5.1
2 cemecTtp
Ne 3ansTus CamocrosiTe1bHasi padoTa KoanyectBo Jlutepa
Hexe HaunmenoBanmue TeMu(BOHPOCOB), CTY/ICHTOB DopMbI KOHTPOSI 6a/I0B Typa
H3y4aeMbIX 10 JAHHOI TUCHUTIIINHE :
Jau Jek. | nad Copep:xanue Yacel min max
1-2 | Tema 1. Texuuka  0G€30IaCHOCTH B 2 BOIPOCEL B PyOEKHON 3 8 [1-20]
IIpeaMeT aHAJIMTHYECKOH XMMHH, ee IeJIH aHAJIMTHYECKOH JabopaTopuu KOHTpOJILHOH padoTe
¥ 3a1a4n 5 4 JlabopaTopHas MepHast
IIpenmer ¥ 3agaud  AHAIUTUYECKOM  XUMUW, focyna, rpasuyia padorer ¢
kiaccuduKkanys MeTo0B. XUMHYECKUE, GU3HIECKUE U MEPHOH HOCYAIoH
(M3UKO-XMMHUYECKHE METOIbI aHAIIN3a
3-4 Tema 2. OO0me W YacTHBIE pPeaKknuu 2 JomarHee 3aJIaHue, 4 8 [1—20]
OcHOBBI KAYeCTBEHHOI'0 aHAJIN3a K4aTHOHOB 1 aHHOHOB BONPOCKI B PyOeskHOi
KauectBennsiit aHanmu3. IloHATHE O KayecTBEHHBIX 2 4 Cxemsl CHCTEMATHICCKOTO KOHTPOJIbHOIT paboTe
peakuusax. CxeMbl KaueCTBEHHOTO aHanu3a. J[poOHbIi aHaln3a
W cucteMatuueckuid aHanm3. KwucinoTHO-OCHOBHas
cxema a”Hanuza. CrieruuuecKue peakiuu
5-6 | Tema 3. OcHoBHbIE OpTaHMYECKHE 2 IpoBepka JOMAIIHETO 8 [1-20]
MeToapl MAaCKMpPOBaHUsI, pa3lieJieHUus U pearcHTel,  WCHOJIL3YCMBIE B 3afaHusd. Pemenne 3anmauq.
KOHIIEHTPUPOBAHUS 2 4 | SKCTPaKIH 3IEMCHTOB Bomnpocsl B py6exHoii 4
Okcrpakiys. Teopust SKCTPaKIMOHHBIX METOJIOB. 3aKOH KOHTPOJIBHOI paboTe
pacnpezesieHust. THITbI SKCTPAKIIMOHHBIX CHCTEM
7-8 | Tema 3. l"azoBas, JKMIKOCTHAsI u 2 JomarnHee 3aJ]aHHeE, 4 9 [1-20]
MeToapl MAaCKMpPOBaHUSI, pa3lieseHUus U HOHHOOOMCHHAT BOIPOCKI B PyOeKHOM
KOHIL[EHTPHPOBAHMUSI 2 4 | xpomarorpadus KOHTPOJILHOH paboTe
Xpomatorpadus. Knaccugukarust
XpoMmarorpadpuueckux MeTOJI0B aHaJIN3a.
9 1 pyOe:xxHasi aTTecTalluOHHAsSI padoTa 2 13 25 [1-20]
9-10 | Tema 4. [lonsatne 00 wACamBHBIX U 2 Homamaee 3aJaHue, 3 4.0 [1-20]
Teopernyeckue  OCHOBBI AHAJTUTHYECKOM PCalbHBIX CHCTEMaX. BONPOCEl B PyOeKHOM
XHMMHU. MonbHas pons. KoHcTaHTbI KOHTPOJIBHOI pabote
XUMHUYECKUE PABHOBECHS B TOMOTEHHOH CHCTEME. 2 4 | PapHosecHi. HOHFOTOBK% K
OCHOBHBIE BHBI TOMOTCHHBIX PaBHOBECHIL. 3aKOH YHeOHO-HCCIIeI0BATeNbCKOH
neiicteus Macc. KoHcTanTa paBHOBecHs. AKTHBHOCTb, pabote «AHams
K03((PMIMEHT aKTMBHOCTH, MOHHAs CHMIIa PacTBOpA. HEHU3BECTHOTO BEILECTBAY
KoHuenTpanus
11- Tema 5. 5 6 PactBopuMOCT 1 (DaKTOPBI, 2 Homariee 3a/1aHue, 3 6,0 [1-20]
12 IeTeporeHHble PpABHOBECHSI B CHCTEME TBEpI0e Bimsionye Ha ne€. Koucranta BOIPOCEl B pyOexHOi




BEIeCTBO-HACHIIIEHHBIH PacTBOP. FETEPOTEHHOTO PABHOBECHSL. KOHTPOJILHOM padoTe
13- Tema 6. Kpucrammueckue u amopdubie 2 YCTHBIN OTBET 3 6,0 [1-20]
14 MeToabl KOJIHYeCTBEHHOI0 aHaJmM3a. OCa/IKH. YCJIOBHS UX TOJyYCHHSL. BBITIOJTHCHIE
I'paBuMeTpus 3aBUCUMOCTb CTPYKTYpBI OCaJIKa nabopaToOpHO PabOTHI
CymHocTs IPABUMETPHIECKOTO aHanusa, 2 g4 | OFCrO MHIMBIYATIHBIX CROHCTR pedepar
NPEMMYIIECTBA M HEMOCTATKH METOfA. MexaHusm
obpasoBanuss ocagka. DakTOpel, BIUAIONIAE HA
MOJy4EHUE AHATUTHIECKON OCAXKIAEMOUW M BECOBOU
(GopMBblI BellecTBa, TPeOGOBAHKS K HUM
15- Tema 6. 3arpsiHeHne ocaka: 2 YCTHBIN OTBET 3 3.0 [1-20]
16 Metoabl KOJMY€eCTBEHHOI 0 aHa/Iu3a. COBMCCTHOC OCaXK/ICHHE, BBINIOJTHCHHE
I'paBuMeTpHst COOCRKIIEHHE, OKKJIFO3H, nabopaTopHO paboThl
[IpssMBIE U KOCBEHHBIE METOIBI TPABUMETPHUECKOTO 2 4 | NOCICOCHKIICHIC
ompenencHAs.  Bakdeiiume ~— OpraHMdeckue U Pacuer TPaBAMCTPIMCCKOTO
HEOPTaHWYeCKHE  OCAIuTeNd.  llorpemHoctd B taxtopa.
IPaBUMETPHYECKOM AHAIU3E
16 2-0e py0e:kHOe KOMIILIOTEPHOE TeCTHPOBAHUE 2 13 o5 [1-20]
HToro 3a 2 cemecTp: 16 34 20 56 100
3 cemecT
Ne 3ausTus CamocTosiTesibHasi padoTa KoauuectBo Jlutepa
Hee HaumenoBanue Tem (BONpPOCoOB), CTYJICHTOB DopMBI KOHTPOISI GaJLI0B Typa
H3yYaeMbIX [0 IAHHOM JHCHHILIHHE .
Jau JeK. | Jjad Conep:xanue Yacsl min max
1-2 | Tema 7. BeibopodHoe  cTaHAapTHOE 5 Perenue 3a1au 3 8 [1-20]
MeTpoJIOrHYecKHe OCHOBLI XHMHYECKOTO OTKJIOHEHHE, OTHOCHTEIBHOE Bompocel B pyGexHON
CTaHJAPTHOE  OTKIIOHEHHE. KOHTPOJILHOM paboTe
aHaJIu3a il o
OBEPUTENLHEI  MHTEPBAJ.
AHaNUTHYECKHE  XAPAKTEPUCTHKA.  [IpaBHILHOCTD. 2 4 | CeneKTHBHOCTD.
Bocnpoussogumocts  YyBcTBuTENbHOCTE.  [Ipenen
OOHapyKEHHS. TonsTre CXOIUMOCTH u
BOCITPOU3BOJUMOCTH pe3yabTaTOoB. O6paboTka
MOTPEITHOCTEN
3-4 | Tema 8. I[Ipsimoe u obpatHoe, 6 HomariHee 3a/1aHue, 4 8 [1-20]
THTpHMeETPHYECKHil AHAIN3 KOCBEHHOE TUTPOBAHHE. BONPOCHL B PyOEKHOU
MeTomsl  TUTPUMETPHYECKOTO  aHanum3a,  oOmas Cranpaprhbie BeLIeCTBa, KOHTPOJIBHOH paboTe
XapaKTEPHCTHKA,  JTOCTOMHCTBA W HEIOCTATKH. 2 4 | tpeGoBanms Kk Hum. Ckauox
Knaccupukamus. TpeGoBaHMs, NPENBABIIEMBIE K THTPOBAaHUA. Brusnne
peaKIuy B THTPUMETPUUECKOM aHanu3e. THUIIbl KPUBBIX pasmuuHbIX  PaKTOPOB  Ha
XapaKTep KPUBBIX TUTPOBAHUS




TUTPOBAHUMA

5-6 | Tema9. CaoiicTBa PpacTBOpHTENEH. Perenue 3amau. 8 [1-20]
KHCI0THO-0CHOBHOE PABHOBECHE Koncranta aBTONPOTOJIN3A Bompocst B pyOexHOU
CoBpeMEHHbIE ~ MpPEACTaBIEHHSA O  KUCIOTax W Bydeprbie  pactBopel  m HX KOHTPOJIBHOM paboTe 4
ocHoBanusix. Teopus bpencrena - Jloypu. Koncranra cBoiicTBa. bydeprast emkocTs
KHCJIOTHOCTH ¥ OCHOBHOCTH.
7-8 | Tema 10. [IpUroToBNeHHE CTAHAAPTHBIX Jomainee 3a/[aHue, 4 9 [1-20]
Iporoauromerpus (KMCJI0THO-0CHOBHOE PacTBOpOB. Merozs! BONPOCBl B PyOCKHOH
THTPOBaHHe) MHUIMCTUPOBAHUS M OTJCIBHBIX KOHTPOJIBHO# padote
KucnoTHo-0cHOBHOE TUTPOBAHHE. Crioco6bt HaBecok. Metoasl  npsmoro,
BBID@KEHMS ~ COCTAaBa  PacTBOPoB.  WHAMKAaTOPBI obparroro THTPOBAHHA.
KHUCJIOTHO-OCHOBHOI'O THTPOBAHHSL. Merox samemenns.
9 1 pyOeskHas aTTecTalMOHHAsI padoTa 13 25 [1-20]
9-10 | Tema 11. Kpuseie TUTPOBAHUS B Pemenue 3a1au. 3 5 [1-20]
Ocann’reﬂbﬂoe THTPOBaHUE METOoaAax 0CaauTCIbHOIO BOHpOCLI B py66)KHOI71
MeTompl  OCaXIEeHWS H  KOMIDICKCOHOMETpPHUH. TUTPOBAHHA. KOHTPOJILHOI paboTe
Aprentomerpus: Meronel  Mopa, [eit-JIroccaka, Mepxypomerpust "
®omnbrap/a (poaaHOMETpHs) MEPKYpPUMETPUA
11- Tema 12. Kraccupuxarmst  KOMIUICKCHBIX Homarinee 3a/1aHME, 3 5 [1-20]
12 PaBHOBecHe B pacTBOpax KOMILIEKCHBIX COCTTHHCHHUH. BONPOCKI B pyOexHOH
coeunenmii. KoMmmKkenmerpust TepMomrHAMHUECKAs " KOHTPOJILHOM paboTe
o . KHHETHYECKast CTONYMBOCTb
Turel W CBOMCTBA ~ KOMIUIGKCHBIX  COCIMHCHHIA, M .
. KOMILICKCHBIX COC/TMHEHHIA.
HCTIOJIB3YEMBIX B AHAIMTHYECKOW XUMHH. MeTo bl
MeTannousuKaTopsl.
KoMIuIekcoHoMeTpur. JKeCcTKOCTh BOJIBI U CIIOCOOBI ee
Crioco6bI OYHCTKH BOJIBI.
YCTpaHeHHS.
13- Tema 13. VpaBrenue Hepricra, Pewenue 3anay. 3 5 [1-20]
14 OKHCJIMTEITbHO-BOCCTAHOBHTEILHOE CTaHIAPTHBI ¥ (POPMaIbHBI Bomnpocer B pybexHoit
paBHOBecHe. OKHCINTETLHO- noreHrman. Hanpasnenne OBP. KOHTPOJBHOI paboTte
BOCCTAHOBHTEILHOE THTPOBaHHE Criocobst ~ (ukcarpm  ToSKH
9KBUBAJICHTOCTH. Kpupsie
(penoxkcumMeTpus)
TUTPOBAHWSI B MeToJIax
Mertoms OKHCIICHHSI-BOCCTAHOBIICHUS
OKHCJICHUTEITHHO-
(penoxcumeTpusi). Kuaccudpukanus METOJIOB
BOCCTAHOBHTEJILHOTO
OKHCIICHUSI - BOCCTaHOBIICHHUs. [lepMaHraHaTOMETpHsI. N
Homomerpusi © JApyrde METOAbl OKUCICHHS - I
BOCCTAHOBJICHHSI.
15- Tema 14. ABcopOrmoHHast JlomarnHee 3a1aHue, 3 5 [1-20]
16 ®U3NKO-XMMHUYECKHE METOAbI AHAJIU3A criekrpockormst. 3akon byrepa- BOIIPOCHI B PyOesKHOM
OOmras xapakTepucTUKa W KiacCupukamus (U3UKO- JlamGepra-bepa. Yenosust KOHTPOJIbHOM paboTe
XUMHUYECKHX METOJOB aHanmm3a. ONTHYecKue MEeTOJbI (poromerpryeckix peaKiu
aHanmm3a. Kraccudukanus  ONTHYECKUX  METOJIOB Meroz KaIMOPOBOYHOIO

rpaduka, METON CpaBHEHWS] W




aHaJM3a. OHpCﬂeHCHI/IC KOHHCHTpaHI/Iﬁ pacTBOpPOB B

nobaBok. OmpenencHue cMeceit

ONTHYECKUX MeTonax aHanm3a Pedpakxtomerpus u ee BEILIECTB. DOMUCCHOHHAS
MPUMEHEHHUE [T aHAJIN3a MTUIIEBBIX MPOIYKTOB. CIIEKTPOCKOIIHSI, boromeTpust
IUIAMEHH.

17- Tema 14. OnexTpob CpaBHEHHSI, 6 Pewrenue 3aga4u. Borpocst 3 5 [1-20]
18 ®U3NKO-XMMHUYECKHE MeTOAbl AHAJIU3A MHJIMKATOPHbIC u B PyOE)KHON KOHTPOJILHOH

DIEeKTPOXUMHUYECKHE METOIBI aHanau3a. 2 4 HOHCCIICKTUBHBIC. pabote

Knaccugukarus SJIEKTPOXUMHUYECKUX METOIOB ToTeHrromMeTprIecKoe

aHanuza. [loTeHIImoOHOMETpHSI. TUTPOBAHNE
18 2-0e py0e:kHOe KOMIIBIOTEPHOE TECTHPOBAaHNUE 1 13 o5 [1-20]

Hroro 3a 3 CEMeCTP. 18 36 54 56 100

IIpumeuanus:

1. Bce Buabl yueOHOM pabOThI MOTYT MTPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBAHUH JIOKAJTbHBIX HOPMATHBHBIX aKTOB.
2. B memsx peanu3aldy WHIMBUAYAIBHOTO MOAXOJa K OOYYEHHIO CTYICHTOB, OCYIIECCTBISIONIMX Y4eOHBIH MpoLEecC 10 HHAWBHIYAIbHOM
TPACKTOPHU B paMKaxX HWHAWBUAYAJIBHOTO pa60qer0 IjraHa, MU3y4CHHC I[aHHOfI JAUCHUIUIMHBI MOXKET OCYHICCTBJIATHCA 4YCPE3 HMHAWBUAYAJIbHBIC
KOHCYJIbTALlMK IIPEerojaBaTeis OYHO, B 4Yachl KOHCYNIbTAllMH, MO 3JCEKTPOHHOH modYre, a Takke ¢ wucnons3oBanueM Webex, miarhopmsr
aucTaHMoHHOTro 00y4yenus Moodle, miunblit kabunet cTynenTa Ha caiite COI'Y, npyrux snementoB DMOC COI'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, MOAECTUPOBAHUS TPOU3BOICTBEHHBIX IPOIIECCOB U CUTYAIIUH.

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: TIpYNIOBas AUCKyccus, aedarsl,
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. YueOHO-MeTOAMYECKOe 00ecniedeHne CaMOCTOSITeIbHON padoThl CTYAEHTOB

CamocrosiTenpHast paboTa 00yJaronuXxcsi OCYIIECTBISETCS Ha MPOTSHKEHUN U3YUYEHUsST BCEH
JUCLUIUIMHBL B COOTBETCTBHM C YTBEP)KJICHHOH B y4yeOHOM IJIaHE TPYAOEMKOCTHIO (U OYHOM
dbopMbI 00ydeHHS 76 JacoB).

CamocrosarenbHass pa0oTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO, IEJIEHANPaBICHHOTO
NpUOOpPETEHUs] CTYIEHTOM HOBBIX 3HAHWW, YMEHUH 0€3 HEeNOCPEeJCTBEHHOIO  Yy4YacTHs
IpEeroJIaBaTessl, XapaKTepU3YIOIUNACS NPeIMETHON HANPaBIE€HHOCTHIO, 3PPEKTUBHBIM KOHTPOJIEM
U OLIEHKOM pe3y/lbTaToOB AESITENbHOCTH 00Yy4aroerocs.

Lenu camocTosTENHHON pabOTHI:

e cHUCTEMaTH3alUs U 3aKperyieHUe MOJyYeHHbIX TEOPETUYECKUX 3HAHUI U MPAKTUYECKUX YMEHUN
CTYJECHTOB;

e yrayOJeHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

e (opMupoBaHHE YMEHUH HCIOJIB30BaTh HOPMATHBHYIO U CIIPaBOYHYIO JOKYMEHTAIHIO,
CHEIHANIbHYIO JINTEPATypy;

e Da3BUTHE II03HABATENbHBIX CIHOCOOHOCTEH, AKTHUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;



e (QopmMHupOBaHHE CAMOCTOSITEIILHOCTH MBIIUICHHS, TBOPUYECKONH WHUIIMATHBBI, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIU3ALINN;
e PAa3BUTHE UCCIEAOBATEIILCKUX YMEHHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrosaTenbHass pabdoTa MOXXET OCYHIECTBIATHCA HWHAWBUAYAIBHO WIM TPYIIAMH
CTYJCHTOB B 3aBUCHMOCTH OT LIeJIH, 00BEMA, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKHU.

TexHon0rHS OpraHU3aIK CAaMOCTOSITEILHONW pabOTHI CTYJICHTOB BKJIIOYAET MCIIOIb30BaHUE
MH(OPMALIMOHHBIX U MaTepUaTbHO-TEXHUUYECKUX PECYPCOB 00pa30BaTENBHOIO YUPEKICHHUS.

[lepen BbINOTHEHHWEM OOYYAIOIIUMKCS BHEAYJUTOPHOM CaMOCTOATENBHON  paboThI
[IPENO/IaBaTellb MOXET IPOBOJAUTh HHCTPYKTaX II0 BBINOJIHEHUIO 3aJaHusd. B HMHCTpyKTa)
BKJIFOYAETCS:

e IICJIb U COACPIKAHUE 3a/1aHMUS;

e CPOKH BBIIIOJTHEHUS;

e OPUEHTHUPOBOYHBIA 00HEM PaOOTHI;

e OCHOBHBIE TPEOOBAHHUA K pe3yJibTaTaM pabOThl U KPUTEPUU OLICHKH;
e BO3MOJKHBIE TUITMYHBIE OIIUOKH MTPH BBINOJIHEHHH.

WNHucTpyKkTax HpoOBOAMTCA MpenojiaBaTeleM 3a CYeT o0beMa BPEMEHM, OTBEACHHOIO Ha
W3YYEHHE AUCLUILIIUHBI.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOM CaMOCTOATENbHOW pabOThl CTYJECHTOB MOXET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTsl JOJKHBI MOIXOMUTh K CAMOCTOSTENBHOM paboTe Kak K HauBaKHEHIIeMy
CPEICTBY 3aKpEIUIEHHs] W Pa3BUTHUSI TECOPETHUUECKUX 3HAHWUM, BBIPAOOTKE €IMHCTBA B3IJIAJOB Ha
OTIIeNIbHBIE BOMPOCHl Kypca, MPHOOPETEHUs OMNpEICNIEHHbIX HABBIKOB M  HMCIOJIb30BaHUS
poeCCUOHAIIBHON JTUTEPATYPHI.

[TomemnieHust 1Isi CaMOCTOSITENILHOM pabOThl OOYYArOMIMXCS JIOJKHBI OBITh OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIIOUEHUs K ceTh «VHTepHeT» n obecrnieueHueM
JOCTYTA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3alnu.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

e MPOCMATPHUBATh OCHOBHBIE ONPEACTCHUS U (PAKTHI;

e MOBTOPUTH 3aKOHCIEKTUPOBAHHBIK Ha JIEKIMOHHOM 3aHSITHM MaTepual U JONOJHUThH €ro C
Y4E€TOM PEKOMEHJOBAaHHOM 1O JAHHOM TEME JINTEPaTyphl;

e U3YYUTh PEKOMEH/JIOBAHHYIO JIUTEPATYpPY, COCTABJIATH TE3UCHI, AHHOTALUU U KOHCIIEKTHI
Han0oJiee BaKHBIX MOMEHTOB;

e CaMOCTOSITENIbHO BBIMOIHATH 33JaHUSI, aHAJIOTUYHBIE IIPEIaraéMbIM Ha 3aHATHUSAX;

e HCHOJIb30BATH JJISI CAMOIIPOBEPKU MaTepuaibl (OHIA OLIEHOUHBIX CPE/ICTB;

e BBINOJHATH JOMAIIHHAE 3a/IaHKS 110 YKa3aHUIO MIPENOIaBaTelIs.

Tembl 1 pOopMBI BHEAYIUTOPHON CAaMOCTOSITEILHONW paboThl, €€ TPYJOEMKOCTh COJIEP/KaTCs B

pazzaene 5, Tabmn. 5.1.
Paboma ¢ meouamamepuanamu

CamocrosiTenbHas paboTa B COBPEMEHHOM y4yeOHOM MpoIlecce MOapa3yMeBaeT
O3HAKOMJICHHE CTYJIEHTa C Pa3IMYHBIMU BHUJIEO U ayJHOMaTepHaIaMyd Ha pyCCKOM M MHOCTPAHHBIX
s3pIKax. MOXHO 0003HAYHTD CIIEAYIOIINE IIeTTH paObOTHI:
e  YCHWJIMTb 3alIOMHHAHHE TEOPETUUECKUX MOJIOKEHU yepe3 BU3yaJIbHOE U CIIyXOBOE BOCIIPHUSTHE;
. O3HAKOMHUTBECA C aBTOPCKUM H3JI0KCHUEM CIOKHBIX MOMCHTOB,
e c(hOopMHUPOBATH CBOIO TOUKY 3PEHUS C YUETOM MPEACTABIECHHBIX TUCKYCCHI;
e pazobpaTh MPUMEPHI U TPAKTUUECKUE KEHCHI,
e  BBINOJIHUTH 33/IaHUS U OTBEYAThH HA IMOCTABJICHHBIE BOIPOCHI.

Camocmoamensvnas npoeepKa 3HAHUIL
J10 TIPOXOXKICHUST TEKYIIETO U UTOTOBOTO KOHTPOJISI OCBOSHUS JTUCITUTUTHHBI 00yJaroIuecs
CaMOCTOSITEIbHO MOTYT TIPAKTUKOBATbCS, BBIMOJIHAS Pa3JIMYHbIC TECTOBBIC 3aJaHUsl  C
ABTOMATHUYECKOW MTPOBEPKOHN pe3yIbTara.
e CryneHT BBIOMpAET OJIMH MTPABUIbHBIN BAPHAHT OTBETA U3 HECKOJIBKHUX;
e CryneHT BBIOMpPAET HECKOJIBKO IIPABMIILHBIX BAPHAHTOB OTBETOB;



e CrymeHT BBOAWT OTBET B BUJIC TEKCTA;
e CryzaeHT BBOAUT OTBET B BUJIE YHUCIA.

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

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

JIaGopaTopHble 3aHATUS SBSAIOTCS OAHMM U3 BaXKHEWIIMX BUIOB Y4eOHOH paboThl,
COCTaBJIAIOT OCHOBY ITOJATOTOBKHU CTY/AEHTOB I10 JAUCLUIUIMHE U HAIpaBJeHbl Ha (OpMUpOBaHUE Y
CTYJEHTOB CHCTEMAaTU3UPOBAHHBIX 3HAHUN U HABBIKOB II0 KOHTPOJIIO KadecTBa M TEXHOJIOTMU
nepepabdoTKU 3epHa.

Brimonnenuto 1abopaTopHOil paboThI TOKHA MPEIIIECTBOBATh CAaMOCTOSITEIbHAsA paboTa C
JUTEPATYPHBIMU MCTOUYHUKAMH U KOHCHEKTOM JIEKLUH, IPU 3TOM ClIeyeT 0OpaTUTh BHUMAaHHE Ha
TEOPETUYECKHE BOIIPOCHI 10 TeMe 3aHATHUsA. [lepBOoHa4aJbHO HJET ONPOC TEOPETHUECKOIO
MaTepuaia TeMbl 3aHATUA. 3aTeM B psijieé BONPOCOB IpenojaBaress clIelyeT CKOHLIEHTPUPOBATh
BHUMaHHE HAa OCHOBHBIX HJEAX TEMbI 3aHATHSA. BOmpOCH TOMHKHBI BKIIOYATh B cE€0sl pa3inyHbIC
BapUalMy 3JIEMEHTAPHBIX CHUTyallUd, OTOOpPaKAIOLIMX OCHOBHBIE HJE€U TEMbl 3aHATHS B HX
B3aMMHOM B3aMMOCBS3HM. 3a/laBa€MbI€ BOINPOCHI JOJKHBI OBbITh KOPOTKMMH U MaKCUMAaJIbHO
HPOSIBJIATE B CTYIEHTaX UX COOOPa3UTEIbHOCTD.

JIaGoparopHble pabOThl BBINOJHSIOTCS B COOTBETCTBUU C TpeOOBaHUSAMHM CTaHAAPTOB U
HOpM J1abopaTopHON NpakTUKU. CTYAEHTHI JOKHBI 03HAKOMUTBCS C LIENbIO U 33aJayaMu paboTshl,
HOPMAaTUBHBIMM JIOKYMEHTAMH, allaparypoil, npubopamMu U peakTHUBaMH, HEOOXOIMMBIMM JJIs
BBINOJIHEHUsST paOoThl. Pe3ynbTaThl BBITOJHEHHOH paboThl oopMisitoTcs B pabodel TeTpaau Ho
npeuioskeHHon (opme. Kaxknmas BeimonHeHHass paboTa JoKHA OBITH OdopMIIeHA JOJDKHBIM
00pa3oM M cljaHa IpenoJaBaTeto, IPOBOIUBIIEMY Ja00paTOPHbIE 3aHATHUS.

[Ipu 3ammTe or4yera Mo JaOOPATOPHOW pPabOTE YUYMTHIBACTCS COOTBETCTBHE KOHCIIEKTA
TpeOOBaHUSAM U 3HAHME CTYJIEHTOM TEOpPHM HccieryeMoil mpobiembl. OreHka 1o J1abopatopHon
paboTe Y4YMTHIBAETCSl MpPHU IMPOCTABIECHUU OLEHKU TEKYLIEro KOHTpoJis. OTYET HE MOXKET ObITh
OPUHAT U MOMJICKUT J0paboTKe B ciydae: OTCYTCTBUS HEOOXOAMMBIX pa3fesioB, OTCYTCTBHS
TpedyeMoro rpaduyeckoro MaTepuana, OTCYTCTBUS HCXOJHBIX JaHHBIX, TPyOBIX OHIMOOK MpH
o0paboTtke pe3ynbTaroB. Ilpu mpoBeneHHM J1aOOPATOPHOrO MPAKTUKyMa HEOOXOJMMO CO3/aTh
YCIIOBUS AJI1 MAaKCUMaJIbHO CAMOCTOSITENIbHOTO BBITIOJIHEHUS CTyIEHTaMH J1JaOOpaTOpHBIX padoT.

Y CTHBIHM onpoc ABISETCA OJHUM U3 OCHOBHBIX CIIOCOOOB yueTa 3HAHUHN CTYJIEHTOB.

PaznnyaroT ppoHTaNBbHBIN, HHAMBUAYAIBHBIA 1 KOMOMHUPOBAHHBIN OIpPOC.

@ponmanvuvli onpoc npoBoautcs B (opme Oecensl npenojasarens ¢ rpynnoi. OH
OpraHMYECKH COYETAeTCs] ¢ MOBTOPEHHEM IPOWIEHHOTrO, SIBISSACH CPEICTBOM Ul 3aKperICHUs
3HaHUM M yMeHHMH. Ero JOCTOMHCTBO B TOM, YTO Ha AKTUBHYIO YMCTBEHHYIO pabOTy MOXHO
BOBJIEYb BCEX CTYJIEHTOB Ipynmbl. JlJii 3TOr0 BONPOCHI JIOJDKHBI JIOMyCKaTh KpaTKylo (opMy
0TBETa, OBbITh JIAKOHWMYHBIMH, JIOTUYECKM B3aUMOCBS3aHHBIMU JpYT C JAPYrOM, JaHbl B TakKoif
MOCJIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYJIEHTOB B COBOKYIHOCTH MOTJIM PAacKpbITh COJEp’KaHUE
pa3znena, TeMbl. C momouipio (POHTAIBHOrO OIpoca MpenojaBaTeslb HMMEeT BO3MOXKHOCTh
IIPOBEPUTH BBINOJHEHNWE CTYJEHTAMM JIOMAIllHErO 3a/laHusl, BBIICHUTh TOTOBHOCTb T'PYIIBI K
U3y4EHHIO HOBOI'O MaTepHaja, ONpelelNUTh CHOPMHPOBAHHOCTH OCHOBHBIX MOHSTHH, YCBOECHUE
HOBOTO y4eOHOr0o MaTepHana, KOTOpbIi ObUT TOJBKO UYTO pa300paH Ha 3aHSATHH.

Hnousuoyanwvnutit onpoc npennonaraeT o0CTOSTENbHbIC, CBSI3HbIE OTBETHl CTYACHTOB Ha
BOIPOC, OTHOCSIIMKCA K H3ydaeMoMy Y4eOHOMY Marepually, MO3TOMY OH CIYXHT BaXXHBIM
y4eOHBIM CPEICTBOM pPa3BUTHs PEYM, MaMSITH, MBIIUICHHUS CTYJIEHTOB. UTOOBI caenaTh TaKyro
MPOBEPKYy Oojee TIIyOOKOH, HEOOXOAMMO CTaBUTH MeEpel CTYACHTaMH BOIPOCHI, TpeOyromue
pa3BEpHYTOro OTBETA.

Bonpocs! 11 MHAMBUAYAIbHOTO OMPOCa JODKHBI ObITh YETKUMHU, SICHBIMU, KOHKPETHBIMH,
€MKHMH, UMETh NPUKJIAJHOW XapakTep, OXBaTblBaTb OCHOBHOMW, PaHEE INPOWJIEHHBIH MaTepual
nporpamMmbl. MX conepkaHue [OJDKHO CTUMYJIMPOBAaTh CTYAECHTOB JIOTUYECKH MBICIHTD,
CpaBHUBaTh, aHAJU3UPOBaTh, JOKA3bIBaTh, MOAOUpPATh YOEOUTEIbHBIE MPHUMEPHI, YCTAaHABJINBATH



MPUYMHHO-CJIEICTBEHHBIE CBSI3U, JlelaTb OOOCHOBAaHHBIE BBIBOJABI M JTHUM CHOCOOCTBOBATh
00BEKTUBHOMY BBISIBJICHHUIO 3HAHUI CTYJCHTOB.

Bompocsl 00bIYHO 3a7ar0T BCEHl TpyIIe W TMOCie HEOOIbINOW May3bl, HECOOXOAUMOW s
TOTO, YTOOBI CTYIEHTHl MOHSJIM €ro M IPHUTOTOBHIUCH K OTBETY, BBI3BIBAIOT JUIsI OTBETa
KOHKPETHOT'O CTYJICHTA.

Ilucomennasn npoeepka Hapsigy C YCTHOW SBJSETCS BOXKHEWUIIMM METOJOM KOHTPOJIS
3HAHUW, YMEHMH M HaBBIKOB CTYIEHTOB. OIHOPOAHOCTH PAaOOT, BBIMOJHAEMBIX CTYACHTaMH,
MO3BOJISIET TPEIABABIATH KO BCEM OJMHAKOBBIC TPEeOOBAaHUS, IMOMBITAET OOBEKTHBHOCTH OLIEHKU
pe3ynbTaToB 00y4yeHus. [IpuMeHeHne 3Toro MeToAa JaeT BO3MOXKHOCTh B HanboJjiee KOPOTKUI CPOK
OJIHOBPEMEHHO TMPOBEPUTh YCBOCHHE Yy4eOHOro MaTepuajga BCEMU CTYIAEHTaMH TpYIIIbI,
OTIPENIeNIUTh HANIPABIICHUS I MHAUBUIYAIBHOU PabOThI ¢ KaXKIbIM.

[TuceMeHHast mpoBepKa HCIOJIb3YETCSl BO BCEX BUJAX KOHTPOJIL U OCYHIECTBIIAETCS Kak B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM paboTe (BBIIOJIHEHNE JOMAIIHUX 3aJaHUM).

MeToanyeckue peKOMeHIAMU 110 HCMOJIb30BAHNI0O HH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUIl 00y4eHMsI

JUid u3ydeHus JIEKUOHHOTO MaTepuana IUCLUUIUIMHBI IPUMEHSIOTCS ayAMOBHU3YyasbHBIC
(MynbTUMEIUIHBIE) TEXHOJIOTUH, KOTOPbIE HE OTPULIAIOT TPAJUIIMOHHBIE, IPOBEPEHHbBIE BPEMEHEM
METOABl IMpEenojaBaHusi, HO, IMPH 3TOM, OHU MOBBIIIAIOT HAIJISAIHOCTb, HH(POPMATUBHOCTS,
OIIEpaTUBHOCTD B 10/1a4€ UHPOPMAIIIH, [T03BOJISIIOT SKOHOMUTH BpEMS 3aHATHUI.

Kaxnoe cemMuHapckoe 3aHATHE HUMEET CBOIO 0co0yl0 (opMy MpOBENEHUS, CBOIO
METOJIOJIOTUYECKYIO CHEHU(PUKY, UYTO TIO3BOJSET pa3BUBAaTh y CTYICHTOB pa3JIU4HbIE Kak
OOIIEKYNbTypHBIE, TaKk U HpodeccuoHadbHble KoMmeTeHuuu. [locraHoBka mnpoOiemsl, pa3doop
AKTyaJIbHbIX KOHKPETHBIX M T'MIIOTETHYECKHX CHUTYyallUil, co3laHue aTMoc(epbl Tuanora Mexmay
npernojiaBaTeeM W TIpYNNol IMo3BojseT padoTaTh HMHIMBUAYAJbHO M B MajblX TpyNNax,
KOJJIEKTUBHO  OOCYX/aTh ONpEAEICHHBbI TeMaMM MaTepuan, a TakkKe WHUIMHUPOBATh
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB. lIpu OCMBICIEHUH COAEpKAHUS BOMPOCOB IPAKTHUECKUX
3aHATUH mpecieayeTcs Lellb cOOM0AaTh NPEeeMCTBEHHOCTh B IPO(PECCUOHATBHOM U B TBOPUYECKOM
Pa3BUTHUU CTYJEHTOB.

KonTtponb camocTosiTebHOM paboThl CTYIEHTOB IIPU3BaH CeaTh mpouecc o0yueHus ooee
LEJIOCTHBIM U OpraHudHbIM. Ero 3agaya He ocTaBUTh O€3 BHUMAaHMsS Ja)ke, Ha MEPBbIM B3I,
MaJIO3HAYUTENIBHBIE BOIIPOCHI.

KoMmmploTepHoe TecTHpOBaHME MO3BOJSET OCYHIECTBIIATH HMTOTOBBI KOHTPOJb 3HAHUN
CTyAEHTOB. TecCTOBBI MaTepuan BKIIOYaeT B ce0s CoJepKaHHE BOIPOCOB IO KaXIOMy U3
0003HaYeHHBIX TPOrPAMMOI1 pa3/IeNoB.

Kaxxnplii BOIpoc mpeznonaraeT HECKOJIBKO BapUAHTOB OTBETOB, CPEAM KOTOPBIX MMEIOTCS
a0COIOTHO HEBEpHBIM, MpPaBUIbHBIA M B OOJbLIEH WIM MEHbIIEH CTENEHU pPacKpbIBAIOLIUN
CYILIHOCTh BomIpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHUS 3a/lada CTYACHTOB OINPEAEIAETCS
KaKk BbIOOp MpaBWJIBHOIO OTBETa M3 MHOrooOpa3usi BapHMaHTOB. B TECTOBBIX 3aJaHMSIX €CTh
BOIIPOCBI HAa COOTBETCTBHE. B mporecce KOMIBIOTEPHOIO TECTUPOBAHHMA, 3aJada CTYyJEHTa
oTpezeNnsieTcsl Kak BbIOOP MPaBUILHOTO OTBETA U3 MHOT000pa3usi BAPUAHTOB.

Bomnpockl U TeMbl, OTBOJMMBIE Ha BBIMOJIHEHUE CaMOCTOSATENILHOW pabOThI 1O TUCIUIUIMHE,
a TaKk)Ke KPUTEPUHU OILICHUBAHUS 110 KKIOMY BUIY paOOThI coaeprkatrcs B pazaene 8 PII/I.



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 ILIETBIO 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 + T - konuyecTBO OANIOB 32 TEKYIIYIO Pa0OTy CTYJEHTOB B CEMECTPE
P; + P2 - xonmr4aecTBO 6aiioB 32 2 KOMIIBIOTEPHBIX TECTUPOBAHUN CTYICHTOB B CEMECTPE
3 - KOJMUYEeCTBO 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 IepeYyeHb BOMPOCOB K 3a4eTy M0 AHAJUTHYECKOH XUMUM
(st popmupoBanust komnereniu OINMK-2)

1. AHamuTudeckas XHMHUS, ILeId W 3aJayd. AHAIU3 KAYCCTBCHHBIM M KOJWYCCTBCHHBIM.
Knaccugukanus BUI0B aHanu3a 10 KOJIUYECTBY OIPEAEIIEMOr0 BEIECTBA.

2. XapakTepucTHKa YyBCTBUTEJIBHOCTH aHaJIUTHUYecKuX peakuuid. [IpenenbHoe pasdasieHue,
npezenbHas KOHIEHTpauus. MUHUMabHBINA 00beM MpeiebHO pa30aBIEeHHOIO PacTBOpA.

3. AHanu3. AHATUTUYECKUN [IUKJI. AHAIUTAYECKUM curHai. OCHOBHBIE TPEOOBAHUS K aHATU3Y.

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 uyBCTBUTENIbHBIE METO/IbI AHATIU3A.

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

7. Ilonsatue o ¢uU3MYECKUX M (PU3MKO-XMMHUYECKMX METOAAX aHaju3a, WX MpeUMYILecTBa U
HEJ0CTaTKHU.

8. IIpuMeHeHne KUCIO0THO-OCHOBHBIX PEAKIUI B AHAIUTUYECKON XUMHUH.

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

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

11. Bydepnsie pactBopbel. Ha3zHauenne u mpunHmun aedctBus OydepHbIx pacTBopoB. bydepHas
eMKocTh. [Ipumenenue 6ydepHbIX cMecell B XUMUUECKOM aHalIn3e.

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

14. PactBopuMocTh ocaakoB. IIpousBeneHnue pacTBOpUMOCTH. BnusHue coneBoro sddexra u
OJIHOMMEHHBIX HOHOB Ha PACTBOPUMOCTH OCAKOB.

15. Meroa KMCIIOTHO-OCHOBHOT'O TUTPOBAHHUS: PEAKIIUHU, TUTPAHTHI, yCTAHOBOYHBIE BEILIECTBA.

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

17. KpuBble THUTpOBaHMs 1O MeETOAY HeWTpanuzanuu. Touka »sKBHBaJieHTHOCTH. CKauyok
TUTpOBaHUA U (HAKTOpHl, BIMAIOLNIME Ha ero BeauuuHy. CrnocoObl (UKCUPOBAHHUS TOUKU
HKBHUBAJIEHTHOCTH.

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

19. Meton XpoMaTOMETpUU: YpaBHEHHUs PEAaKLUMH, TUTPAHT, YCTAHOBOUHBIE BEIIECTBA, CIIOCOO
¢buKcUpoBaHMS TOUKH SKBUBAJIEHTHOCTH, 00JIaCTh IPUMEHEHHUSI.

20. Kommuekconomerpusi. Kommuekconbsl. CrnocoObl (PUKCHPOBAaHUS TOYKH 3KBUBAJICHTHOCTH.
[TpuHtUTT NEHCTBUA METATUTMHANKATOPOB. OMpeeieHne )KeCTKOCTH BOIBI.

21. Metoa ocaxaeHusi: rekcanmanodepparomerpus. CymHocTs MeToaa. TUTpaHT MeToa, Crlocod
(buKcHpOBaHUS TOUYKH SKBUBAJIEHTHOCTH, 00JaCTh IPUMEHEHHS.



22. I'paBUMETpUYECKHUE METOIBI aHANIM3a: MeTo ] ocaxaeHus. O0mas cxeMa aHaimza. Ocaxaaemas
U BecoBasi (OPMBI, IPeabsIBIIsIEMbIE K HUIM TPEOOBaHUSI.

BonpochI /151 MOATOTOBKHU K IK3aMeHY
(st popmuposanust kommnereniuu OITK-2)

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. KOHCTaHThI XUMHUYECKOIO PABHOBECHSI.

7. OCHOBHBIE TUIIbI PEAKIINI, UCIIOJIb3YEMbIX B AHAIUTUYECKOW XUMUMU.

8.AKTUBHOCTb M KOHIIeHTpaus. Monnas cuia pactBopa.

9. KucnotHo-oCHOBHOE paBHOBECHE.

10. KommiekcHble COEIMHEHUS M HUX XapaKTepUCTUKU. THIBI KOMIUIEKCHBIX COEIMHEHUH,
UCIIOJIb3YEMBIX B AHAJTUTUYECKON XUMHUH.

11. OkuCIUTENEHO-BOCCTAHOBUTEIIBHOE PAaBHOBECHE.

12. PaBHOBecue B cucteme pacTBop-ocanok. IIpomsBenenue pacrBopumoctu. Baxneilmune
OpraHMYECKHE U HEOPTaHUYECKUE OCAJUTEIH.

13. Knaccudukanuss mnorpemHoctedl XxuMudeckoro ananuza. CucreMaTHUecKue M CilydaiiHble
HOTPELIHOCTH.

14. IIpaBUIBHOCTE U BOCIIPOU3BOAUMOCTD, METOJIbI UX OLIEHKH.

15. XapakTepuCTUKM aHAJIUTUYECKUX pEaKUUi: UYyBCTBUTEIBHOCTb, HpeAes OOHapyKEHHs,
U30UpaTETbHOCTD (CEIEKTUBHOCTD) U CIIEIU(PHUIHOCTD.

16. KauectBeHHbIM aHann3. CxeMbl KaYECTBEHHOI'O aHAJIN3a, UX IOCTOMHCTBA U HEJJOCTATKU.

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

18. CymHOCTh I'paBUMETPUUECKOIO METO/IAa aHAJU3a, €ro JIOCTOMHCTBA U NPUMEHEHHE B aHAIM3E
IIPOJYKTOB IIUTaHUS.

19. [IpsiMble 1 KOCBEHHBIE METOABI TpaBUMETpUU. | paBUMETpUIECKUil PaKTop.

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

21. TuTpuMmeTpuUecKuil aHanu3: oOILIMe CBEIACHMs, JOCTOMHCTBA M HENOCTaTKH, NMPUMEHEHHE B
aQHaJIN3€E NPOJYKTOB IMUTAHUS.

22. Knaccuduxanus THUTPUMETPUYECKUX METO/10B. CrIOCOOBI TUTPOBAHUS.

23. TpebGoBaHus, NpeIbsABIIEMbIE K PEaKIUAM B THTPUMETPUUYECKOM aHaIu3e. Buasl THTpoBaHUS.
24. BpluuCl€HHE MOJISIPHBIX MAacC ASKBHUBAJEHTOB B PA3IMYHBIX METOJIaX TUTPUMETPHUYECKOIO
aHaJIN3a.

25. Touyka SKBUBAJIEHTHOCTH M KOHEYHas TOYKAa TUTPOBaHUSA. MeToapl 0OHApy>KEHUS KOHEUHOMN
TOYKH TUTPOBAHUS.

26. VIcTOYHMKY MOTPEUTHOCTEN B THUTPUMETPUYECKOM aHAIM3E.

27. IlepBuyHble CTaHAApThl, TpeOOBaHHUsA, MNpeabsBisieMble K HUM. PuxcaHaibl. Bropuunbie
CTaH/1apTBhl.

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

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

30. OnpeneneHne yCTpaHUMOM Y TMTOCTOSIHHOM JKECTKOCTH BOJBI.

31. OKucCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHNUE.

32. OcaguTenbHOE TUTPOBAHUE.

33. KoMmiekcoHOMETpUUECKOE TUTPOBAHHUE.

34. OO0u1as xapakTepucTuKa PU3NKO-XUMUUYECKIX METOJIOB aHATIN3a.

35. Knaccuduxanus Gpu3nko-xuMHUECKUX METOI0B aHAIH3a.

36. OnTudeckre METO bl aHAIIN3a, X KITaCCU(PUKAIHS, JOCTOMHCTBA U HEJJOCTATKH.

33. JIroMMHECIIEHTHBIN aHaIN3: 00Iask XapaKTepHUCTUKA METO/1a M MPaKTUYECKOe PUMEHEHHE.



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

35. IloTeHIIMOMETPUSI: OCHOBBI METO/IA, €TI0 JOCTOMHCTBA U HEJIOCTATKHU.

36. DIEKTPOXUMUYECKUE METOIbI aHAIU3a, UX IOCTOMHCTBA U HEJOCTATKH.

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

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

39. IIpo6ooTOop 1 TPOOOIOATOTOBKA.

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

Xapakmepucmuka omeema bannvl

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, [PUYHMHHO-CICICTBEHHbIE  CBA3M. 3HaHME 00  0OBeKkTe
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, pa3BEepHYTHII OTBET Ha IIOCTaBJIEHHBIH BONPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUM 00 0OBEKTE, JOKA3aTEIbHO PACKPHIThl OCHOBHBIE
IIOJIOKEHHUSI TEMbI; B OTBETE IIPOCIEKHUBAETCS 4YeTKas CTPYKTypa, JOruyeckas
[IOCJIEZI0BATENBHOCTh, OTPAXKAIOLIAsl CYIIHOCTh PAaCKphIBAEMbIX IOHSATHUH, TEOpuUH,
sABJICHUH. 3HaHUE 00 00BEKTE IEMOHCTpUpPYETCa 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 IPOLIECCE 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.
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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»

Ilpumepnvie mecmoewie 3a0anus

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, KOJIMYECTBE BEHICCTBA
[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 ananusza ¢ ananumuueckoil Xumuu OmMHoOCAmcs

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 AHAIUMUYECKOU XUMUU HA MAKPO-, MUKPO-, 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 peaxuyuu
Waytye ¢ 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

MuKkpoxpucmaniockonuueckue peakyuu — Imo paznoGuOHOCHLb PeaKyuil
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 aHAIM3UPYEMOTO PAacTBOPA, HEOOXOJUMBIH AJIsl OOHApYKEHUsI OTKPHIBAEMOTO BEIIECTBA JaHHON
AHAIUTUYECKON peaKkiuei

TOYHO H3BECTHBIII 00BEM aHAIM3UPYEMOrO pPAacTBOpa, HEOOXOAMMBIH A1 OOHAPYXKEHHS OTKPBIBAEMOI'O BEIIECTBA
JIAaHHOW aHAJIMTUYECKON peakuuei

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

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 BeIleCTBa MOKHO 0OHapyXHTh B | MII 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 IAHHOW PEaKITnU

Macca BeniecTBa, KOTOPYIO MOXHO OTIPEAEITUTH C IIOMOIIBIO JAHHOTO peareHTa

OprblBae.MblM MUHUMYMOM HA3bl6ACMCA

Haubomabiee KOIUYECTBO BCLICCTBA, KOTOPOC IPH OIMNPCACIICHHBIX YCJIOBUAX MOXHO OTKPBLITh I[CﬁCTBHGM JaHHOTO
pcearcara

Haumensbiee xoandecTBO BCLIECTBA, KOTOPOC NPU OHNPCACICHHBIX YCJIOBUAX MOKHO OTKPBITH ﬂeﬁCTBHGM JaHHOT'O
pcearcara

M3BecTHOE KOTMYECTBO BEHICCTBA, KOTOPOC MOKHO OTKPBITH JIECTBUEM JIAHHOTO pearcara



HewusBecTHOE KOJIMYECTBO BEHIECTBA, KOTOPOE MPH OMPEJCICHHBIX YCIOBUSX MOXKHO OTKPBITH JIEHCTBHEM AHHOTO
pearenTa

Ilpeoenvuvim pazbasnienHuem nHasvleaemcs

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

MaxkcumanbsHBIH 00beM pacTBOpa, B KOTOPOM MOKET OBITh OJHO3HAUYHO OOHapykeH 1 rpaMM JaHHOTO BEIIECTBa IPHU
MOMOIIY TAHHOW aHATUTUYECKOHN peakuuu

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

Macca pacTBOpa, B KOTOPOW MOXET OBITh OOHApPYKEHO ITaHHOE BEIICCTBO IPU IMOMOIIM JTaHHOW aHATUTHYCCKON
peakuuu

Ilpedenvnan konyenmpayus

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

Haubornpias KOHIEHTpAIHA, IPH KOTOPOIl oIpenerieMoe BEMIeCTBO MOXET OBITh OOHAPYXKEHO B PacTBOPE JaHHOU
AHAIUTUYECKON peaKiueit

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

TouHO M3BECTHAS KOHICHTPALIUS, IPH KOTOPOI BEIIECTBO MOXKET ObITh 0OHAPY)KEHO JAHHOW aHATUTUYICCKOHN peakiuei

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

AKTHBHOCTEIO

Konuentpanueit

PaBHOBecuem

CkopocTbio

Cxo0umocmb pe3ynbmanos — Mo KA4ecmeo UMepeHull, ompaxcarouiee 0au3ocms Opye K Opy2y pe3yibmamoes
usmepenuii, 6bINOIHACMbIX 6

Pa3nbIx ycioBusax

OAMHAKOBBIX YCIOBUAX

HopMmanpHbIX ycnoBuax

CraHIapTHBIX YCIOBHIX

Hozpewnocmuio (unu owmuodKoit) onpedenenus Hazvléaemcs

OTKJIOHEHHE PE3yNBTaTOB aHAJIN3a OT NCTHHHOTO COJEP)KaHMsI OIPENIENIIEMOTO KOMIIOHEHTA
ConeprkaHue ONpeeNsIeMOT0 KOMIIOHEHTA

OTKJIOHEHHE PEe3yNIbTATOB aHAJIN3a OT CPEAHETO COJECPIKAHMS ONPEIENIIEMOTO KOMIIOHEHTA
OOBeM onpeensieMoro KOMIIOHEHTa

Bocnpouzeooumocms pesynomamoe — 3mo Kauecmeo usmepeHuil, ompadicaroujee 0auU30CMb Opye K Opy2y
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 ocnoseano pasoenenue KAMUOHO8 HA AHAIUMUYECKUE ZPYNNbL 6 KAYECIMEEHHOM AHANU3E
Ha nensax ananuza

Ha ucnons3yemsbIx peareHrax

Ha GpIcTpoTe BBINOJIHEHHS aHaIN3a

Ha xumunueckux cBoWCTBaxX KaTHOHOB

JIpobnwtii u cucmemamuyecKkuili ananus — IMo pazoen
KauecTBennoro ananuza

KonuuectBenHoro ananusa

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 KaKkozo Kamuona oarom uoienmoesulil 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 PA3IUYHOU PACHEOPUMOCHU CYTb(PUO08, KAPOOHAMOE U XTNOPUOO0E,
Ha3zvleaemcs

CepoBo10pOAHOI

Kucnorno-ocHoBHOM

AmmuagHO-(pochaTHOM

Kap6onarHo-cymbpumHON

OcnosHnoe mpebosanue K KAUeCmMeeHHOU AHANUMUYECKOI XUMUYECKOT peaKyuu
CTexnoMeTpUIHOCTh

IlonHoTa npoTekanus

CKOpPOCTb IIPOTEKAHUS

Hannuwue anamutuueckoro 3ddexra

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

Ykasicume, k kakum memooam ananuza OMHOCUMCA «(IKCHPAKUUA»
KauecTBeHHBIM

KonnuecTBeHHBIM

MertonaMm pa3aeneHus ¥ KOHIIEHTPUPOBAHHS BEIIECTB
HHCTpyMEHTaTBHBIM METOJIaM

U3 nepeuucnennvix nusxice opmyauposok evloepune npasuibHylo 01sa onpeoenenus nouamus "Ixcmpazenm'’
Otnenennas BogHas ¢asza, coleprKaiias BeuIeCTBO, U3BICKAEMOE U3 IKCTPAKTa

PacrtBop peareHTa, OOBIYHO BOIHBIN, UCIIONIB3YEMBIH JUIS U3BJICUCHHS BEIIECTB U3 KCTPAKTa

OpraHn4ecKuii paCTBOPUTENb B YHCTOM BUIE WM COACPIKAIIHNN pearcHT, N3BJICKAIOIINI BEIIECTBO U3 BOJIHOM (ha3bl
CocraBHas 4acTh YKCTPAKTa, IEepelIe/as u3 BOJHOH (a3bl B OPraHMYECKYI0 BMECTE C H3BJIEKAEMBIM BEIIECTBOM



H3 nepeuucnennvix nudice popmynuposox evloepumne npasuibHylo 011 onpeoeseHus noHaAmua ""IKCmpaKyuoHHolil
peazenm'"'

Bonnas ¢asa, comeprkamas BemecTa, H3BIeKaeMbIe U3 SKCTPAKTa

PactBop pearenTa, OOBIYHO BOIHBIN, NCIIOIB3YEMBI UTSI H3BIICUEHHS BEIIECTB U3 IKCTPAKTA

OpraHn4ecKuii paCTBOPUTENH B YHCTOM BHIE WIIA COACPIKAIINN peareHT, N3BJICKAIOIINI BEIECTBO U3 BOJAHON (ha3bl
CocraBHasT d9acTh OKCTpareHTa, B3aMMOJCHCTBYIOIIAass C  H3BIEKaeMBIM  BEHIECTBOM C  OOpa3oBaHHEM
SKCTParupyOUIETOCs COCIMHEHIS

U3 nepeuucnennvix nudice opmyaupoeok evloepume npaguibHy1o 01 onpeoeseHus nouamusn ""peakcmpazenm'’’
PacTtBOp peareHTa, 0OBIYHO BOJIHBIN, HCIOIB3yEMBIi JJIs1 H3BJICUCHHUS BEIIECTB U3 IKCTPAKTA

OTneneHHas )KUIKas Opranuveckas ¢asza, CoepiKanas IKCTparupyeMoe U3 BOTHOMU (pa3bl BEIIECTBO

OpraHu4ecKuii paCTBOPUTEIb B YMCTOM BUJIC WM COACPIKAIIMN PEarcHT, N3BJICKAIOIININ BEIIECTBO U3 BOJHOM (ha3bl
CocraBHasi 4acTh OKCTPareHTa, B3aMMOJCHCTBYIOIIAS C  HW3BJICKAGMbIM  BEIIECTBOM C  00pa3oBaHHEM
IKCTPATHPYIOIIETOCs COSTUHEHHS

H3 nepeuucnennuix eviute opmynupogok gvioepume npaguibryio 0 onpeoeneHus nonamus "Ikcmpaxkm'
OpraHu4ecKuii paCTBOPHUTENH B YHCTOM BHJIC, H3BICKAOUIIIA BEIIECTBO U3 BOJHOHN (a3sl

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

OtneneHHast XuKas opranndeckas §asa, cojeprkainasi U3BJICYSHHOE U3 BOJHOM (ha3bl BELIECTBO

PactBop pearenTa, 0OBIYHO BOJIHBIM, UCIIONIB3YEMBbIi JJIsl N3BJIEYECHUS BEIIECTB U3 SKCTPAKTa

B ocnoge sxcmpakyuonHHozo pagrnogecus neiicum 3aKon
Oma

®dapanes

Bant-T'odda

Pacnpenenenus Hepucra

Omnowenue cymmapnoil maccol (CyMMapHo20 KOAUUecnea) IKCmpazupyemoz0 6euiecmea 8 opzanuyeckoil ase K
e20 o0weil macce (Cymmapromy Koauvecmay) 6 odeux pazax, 6bipajrxcennoe ¢ nPOYEeHmax, Imo

CrernieHb N3BIICUCHUS

Koncranra pazaenenus

Koaddumnuent pasnenenus

Koadduruent pacnpenencHus

DKxcmpakyus eewecmea u3 00HOU u Moii yce hazvl, RPOCOOUMAS OMOETLHBIMU ROPUUAMU IKCHIPAZEHM A, INO
OOparHast IKCTPAKIHSI

HenpepbiBHast 3KCTpaKIHsI

[epuoanveckast SKCTPAKIIUSL

IIpoTUBOTOYHAS IKCTPAKIIHS

Koncmanma zemepozennozo Xumuueckozo pagHogecus, yCManasiuearouiezocst NPU IKCHPAKuyuu, Imo
CreneHb 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 MKy IPAKTUYECKUM BBIXOJIOM ONPEACISIEMOr0 KOMIIOHCHTA M €r0 TEOPETHYCCKUM 3HAYCHUEM
OTHOIIEHUE MACCHI OCaXKIaeMOoi POPMBI K TPaBUMETPHUYCCKON

OTHOIIIEHUE MACCHI TPABHMETPUIECKOI (POPMEI K OCaKaaeMon

PazHoCTh MEX Ty Maccoi ocaxkaaemMoid (hOpMBI M MacCOil HABECKH.



OmHuocumensnas nozpeuinocmy - 3mo:

PasHoCTh MEX Ay MPAaKTHYECKUM BBIXOZOM ONPEEISIEMOr0 KOMIOHEHTA U €r0 TEOPETHUECKUM 3HAUEHUEM
OTHOIIIEHNE MacChl OcaxaaeMOoil POPMBI K TPaBUMETPUICCKON

OtHomeHne a0COTIOTHOM MOTPEIIHOCTH K TEOPETHIECKOMY 3HAYECHHIO

PaszHOCTE MEXIy Maccoif ocaxxnaeMoi (pOPMBI I MACCOI HaBECKH.

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

KoanuecTBeHHBIM

MeTtonam pa3zeneHus U KOHIEHTPUPOBAHHUS BELIECTB

HNHcTpyMEHTAIBHBIM METOIaM

Bymasicnaa xpomamozpagpua omuocumes
PacnpenenutensHoi

Komonounoit

Kanunnsproit

T"a3oBoii

Cmenenb aKmugHOCMU OKCUOA ANNIOMUHUA OUEHUBAIOM NO WIKAle
KenbBuna

®onbrapaa

XoaplMaHa

bpokxmana

Ha kakom ceoiicmee éeujecme ocnogana xpomamozpagus
TI'mpporauun

CopOrrm

OcaxaeHun

DIIOUPOBAHNUU

Ymo saenaemcsa HeROOBUIHCHOU ha30il 6 OYMAIHCHO Xpomamozpaduu:
Opra"udeckuil pacCTBOPHUTENb

Bona B nopax 6ymaru

bymara

Kononka

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

Kuaxocts

Bona

I'a3

Xpomamozpagua, 0oCHOGAHHAA HA UCHONBL3O6AHUU DPATUYUIL 6 KoIpuyuenmax pacnpedeneHus pazoenaemvix
KOMNOHEHM 08 MeHcOy ROOBUINCHOIL U HENOOBGUICHOIL (pazamu, npedcmasuatoueii coooil HCUOKOCmb, IMO:
PacnpenenurensHas xpoMaTorpagus

AncopOrroHHast XxpoMmartorpapus

HonooOMmenHast xpomarorpadus

Xemuxpomatorpadus

Xpomamoczpagpus kax memoo uccnedoeanusn u ananu3a 6viia 66e0€HA 8 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

HonoobOmeHHas xpomarorpadus

AncopOuonHas xpomaTorpadus

Xemuxpomatorpadus

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



HAX00AMUXCA 6 ROOBUICHOU ha3e K 00MeHY ¢ UOHAMU HENnOOBUICHOUL (ha3bl, IMO:
PacnpenenurensHas xpomarorpadus

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 CIIOCOOHOCTH BEIIECTB

I'pasumempuueckuii ananuz cocmoum 6 onpeoeneHuu
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.jd.)

Ocasxicoaemasn popma - smo:

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

OcaloK, MOJYYCHHBIH MOCIe QUILTPOBAHH.

OcafioK, MOJTy4eHHBIH MOCIe BEICYIIMBAHKS U ITPOKATMBAHUS

TI'pasumempuueckan popma — 3mo:

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

OcajioK, MOJTy4EHHBIH MOCIIe BHICYIIMBAHUS U MTPOKATUBAHUS

OKKI03us — 9mo:

[ToBepXHOCTHOE 3arpsi3HCHKUE KPUCTAIIOB OCaIKa
O06pa3oBaHHe CMEIIaHHBIX KPUCTAJUIOB OCaIKa
BHyTpeHHee 3arpsi3HeHNE KPUCTAIUIOB OCaIKa
CoOBMECTHOE OCaXKICHHE

Hzomopghuzm — rmo:

BHyTpeHHee 3arps3HeHne KPUCTAIUIOB 0CaKa
[ToBEepXHOCTHOE 3arpsA3HEHNE KPUCTAILUIOB 0CA/IKa
O0pa3zoBaHUe CMEIIAHHBIX KPUCTAJIOB OCa/Ka
CoBMECTHOE OCaK/ICHHE

Aocopoyusa — mo:

BHyTpeHHee 3arpsi3HeHne KPUCTAIIOB 0CajiKa
[ToBepXHOCTHOE 3arpsi3HEHNE KPHCTAJLUIOB 0CaJIKa
O06pa3oBaHHE CMEIIaHHBIX KPUCTAJUIOB OCaIKa
COBMECTHOE OCaXKICHHE

Iocneocascoenue — 3mo:

BHy’I‘peHHCe 3arpsA3HEHUE KPpUCTAJJIOB OCaaKa
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 Jubdo Maccy OMmozZHAHHOZ0 éeuiecmad, 160 Maccy OCmamKd, 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:

Cnoco06 npoMbIBaHUs 0ca/ika Ha (GUIbTPE

Crnoco0 KOJIMUECTBEHHOrO MepeHoca ocajgka Ha (QUIIBTp, MPU KOTOPOM K OCAJAKY NMPUIMBAIOT HEOOJBLIYIO MOPIHIO
MPOMBIBHOH JKHJIKOCTH, B3MYYHBAIOT 0CAJ0K CTEKJITHHON MAJIOUYKOM U CIMBAIOT CYCIIEH3UIO HA (PUIIBTP

CrnmBaHme OOJBIIEH YacTH pacTBOpa ¢ ocajka depe3 QuIbTp

Crnoco6 mpoMbIBaHUS OcajKa, NPH KOTOPOM K OCaAKy B CTaKaHE INPHIMBAIOT HEOOJBIIYI0 MOPLUIO MPOMBIBHOM
JKUJKOCTH, TEPEMEIINBAIOT C OCAaJKOM B CTaKaHE, AAIOT PAacTBOPY OTCTOSTHCS M CIMBAIOT XHIKOCTh C OCaJKa Ha

¢umbTp

I'pasumempuueckan gpopma — Imo gopma, 6 éude KOmopoii onpeoensiemoe 6eu,ecnmeo
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 KauYeCTBEHHOT'O aHaJIN3a, OCHOBAaHHBIA Ha M3MEPEHNH 00beMa PacTBOpa-TUTPAHTa

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

METOJ KOJIMYECTBEHHOTO aHaJIN3a, OCHOBAHHBIA HA N3MEPEHNH MACCHl PacTBOPa

Tumpoeanue - amo:

KOHTPOJIHpyeMoe J0OaBIeHHE TUTPAHTA K aHAIM3UPYEMOH CHCTEME

Jo0aBJIeHHE PacTBOpA aHAIM3UPYEMOTO BEIIECTBA K PACTBOPY M3BECTHON KOHIIEHTPAIUH

MOCTETIICHHOE TMPUOABICHUE CTAaHJAPTHOTO pAacTBOpa B NPUCYTCTBHH HHIMKATOpPAa JO HW3MEHCHHS OKPAaCKH I
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 KOHIIEHTpaIei



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 pearcHTa ¢ TOYHO U3BECTHON KOHLIEHTpalen

YCTOMYMBOE XMMHUECKH YUCTOE COEIUHEHNE TOUHO U3BECTHOIO COCTAaBA
MIPOCTOE WM CIIO’KHOE BEIIECTBO, COACpP KaHHe KOTOPOTO ONMPEACIISIOT B 00pasie
pacTBOp peareHTa ¢ HEM3BECTHON KOHIEHTpaluen

DKeueanenm — 3mMo ycio6HAA UU PEANbHAA YACMUYA, COOMEEM CMEYIOU| 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

JKeueanenm ¢ memooax OKUCIUMENbHO-60CCHIAHOCUMENbHO20 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 komnerenimii [TK-1, ITK-5, TTIK-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 065)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 D/ITA (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 0caI0K-pPacTBOP U PABHOBeCHE B PACTBOPAX KOMILIEKCHBIX COeHHEeHMIi.
OcaauTebHOE TATPOBAHUE H KOMILIEKCUMETPHSD)

1. Bemager nmu ocamok mommuna prytu (l), ecnu cmemarh paBHbIE 00BEMBI PACTBOPOB HUTpaTa
prytu () 1 noguaa Kanus ¢ OJMHAKOBOM MOJISIPHOM KOHIIEHTPALIUEH, paBHOM 3.107° MOJIB/I[M3?
2. CKoJIbKO CM~ pacTBOpa HUTparta g)TYTI/I (1) ¢ monsapHo#t konuentpauueit 0,0435 MOJIB/ M Ooyzner
3aTpadyeHo Ha TuTtpoBaHue 5,00 cM” pacTBOpa XJopua Kainusi ¢ 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. YueOHO-MeTOAMYeCKOe M HHPOPMaMOHHOE o0ecrevyeHne TUCHUIIIHHBI
@) HOpMAMUGHO-NPABOBLLE OOKYMEHNIbL
1. ®enepanbublii 3ak0H «O KauecTBE U 0€30MMACHOCTU MUINEBHIX MPoaykToB» oT 02.01.2000 N 29-
@3 (c u3m. u goi.): [Dnekrponnsiii pecypc]. — Pesxxum mocryma: http://base.garant.ru
0) ocnoenaa ntumepamypa:
2. AnekcanapoBa, J.A. AHaiuTHuYecKas XuMus B 2 kHurax. Kuwra 1. XuMuuyeckwe MeETOJbI
aHaJIM3a: Y9eOHUK W MPAKTUKYM i By3oB/ D.A.Anekcanapona, H.I'.I'aiinykoBa. - 3-¢ usm., ucmp.
u jgon. - Mocksa: U3narensctBo FOpaiit, 2020. — 537 c. - (Bricuiee o6pa3oBanue). - ISBN978-5-
534-09354-4. - Tekcr: snexkrpounsiii // DBC FOpaiit [caiit]. - URL: https://urait.ru/bcode/450432
3. Anekcanaposa, D.A. AHamuTHYeCKass XUMHKS B 2 KHUTaX. KHura 2. ®U3MKo-XUMHUYECKHE METO/IbI
aHaJIM3a: YYeOHUK W MPAKTUKYM i By30B/ D.A.Anekcanaposa, H.I'.I'aiinykoBa. - 3-¢ usm., ucmp.
u jgon. - Mocksa: UznarensctBo FOpaiit, 2020. — 344 c. - (Bricuiee oOpa3oBanue). - ISBN978-5-
534-09460-2. — Tekct: anekrponnsiii // DBC KOpaiit [caiit]. - URL: https://urait.ru/bcode/450453
4. Ananutudeckas xumus: ydeOHoe mocoOue s By3oB/ A.M.Amapues, ['.K.JIymenko,
T.I1.AnexcanapoBa, A.A.Ka3akoBa. - 2-¢ mu3a., ucnp. u nom. - Mocka: M3garensctBo Opaiir,
2021. — 107 c. - (Boicmiee obpazoBanue). — ISBN 978-5-534-07837-4. - TekcT: 31meKTpOHHBIN //
OBC IOpaiir [caiit]. - URL: https://urait.ru/bcode/472049
5. Hukutuna, H.I'. Ananutudeckass XuMusi U (PU3UKO-XUMHUYECKUE METOJbI aHaiH3a: Y4eOHUK U
npaktukyM s By3oB/ H.I.Hukutuna, A.I.bopuco, T.M.XaxanuHa, mox pemakuuei
H.I' ' Hukutunoii. - 4-e uzn., nepepad. u pom. - Mocksa: MznatensctBo FHOpaiit, 2020. — 394 c. -
(Bricmiee obpazoBanme). — ISBN 978-5-534-00427-4. - Texct: anexrponnsii / 9BC FOpait [cait].
— URL.: https://urait.ru/bcode/449690
6. [MonkoperToB, A.Jl. Anamutnueckass xumus. OKHCIMTEIBHO-BOCCTAHOBUTEIHHOE THUTPOBAHUE!
yuebHoe mnocobue s By3os/ A.JLITonkopeitoB, JI.K.Heymaumna, C.A.llltun. - Mocksa:
WznatenberBo FOpaiit, 2021. — 60 c. - (Beiciiee obpazosanue). — ISBN 978-5-9916-9944-0. —
Tekcr: anexkrponnslii // DBC FOpaiir [caiit]. - URL: https://urait.ru/bcode/472234
7. DNEeKTpOXMMHYECKHE METOJbl aHanu3a. JlabopaTopHbIM MpakTUKyM: y4eOHOe TocoOue s
By30B/ JL.LK.Heynaunna, FO.C.IlerpoBa, H.B.Jlakuza, E.JI.JIebeneBa. - MockBa: M3marenbcTBO
Opaiit, 2021. — 133 c. - (Beicmiee oOpazoBanme). — ISBN 978-5-534-10912-2. - Tekcr :
anexTponHsli // OBC FOpaiit [caiit]. - URL: https://urait.ru/bcode/473631
6) 0ononHumMeNbHaA Tumepamypa.
8. bapbanar l0.A., I'apmamr A.B., MonorapoBa O.B. u ap OCHOBBI aHATUTHYECKOW XHMHU:
npakTudeckoe pykoBoacto/ moj pen. FO.A. 3onorosa, T.H. [llexosuosoii, K.B. Ockonka. — M.:
JlaGopatopus 3Hanuit, 2017. — 462 c.
9. Banoga /I., [Tapmuna E.W. Ananutudeckass XuMusi U (PU3UKO-XUMHUYECKHE METOJBI aHAN3a:
npaktukym. — M.: lamkos u K., 2017. - 198 c.
10. Bmacosa E.I'., XKyko A.®., Konmocoa N.®. u np. AHamuTHYECKass XUMHUS: XUMUYCCKHE
metoabl ananusa/ nof pea. [lerpyxuna O.M., Kysnenosa JI.Lb. — M.: Jlaboparopus 3nanuii, 2017. —
464 c.
11. KauectBeHHbIN aHanu3: yueOHoe mocobue/ E.B. BomocoBa [u mp.]. - DIEKTpOH. TEKCTOBBIE
nanHble. - CraBponoiib: CTaBpOMOIbCKUI TOCYIapCTBEHHBIM arpapHblii yHuBepcuteT, AI'PYC,
2017. - 76 c. - OBC «IPRbooksy. - Pexxum moctyna: http://www.iprbookshop.ru/76114.html.



http://base.garant.ru/
https://urait.ru/bcode/450432
https://urait.ru/bcode/450453
https://urait.ru/bcode/472049
https://urait.ru/bcode/449690
https://urait.ru/bcode/472234
https://urait.ru/bcode/473631?utm_campaign=rpd&utm_source=doc&utm_content=51738893bb3a67b7f18ab360d8d7eae0
http://www.iprbookshop.ru/76114.html

12. Tleperonvas O.B. IlpakTukym 1O aHAIMTHYECKOW XHUMHH. DUBHKO-XUMHYECKHUE METObI
ananmu3a/ Ileperonuas O.B., CoxonmoBa C.A. - - Boponex: Boponexckuii I'ocymapcTBeHHBIH
Arpapubiii YauBepcuter uM. Ummeparopa Ilerpa Ileporo, 2017. - 100 c¢. - 9bC «IPRbooksy. -
Pexxum noctyna: http://www.iprbookshop.ru/72731.html.

13. Tkauenko C.B. AnanuTtudeckas XuMus. XUMHUYCCKHE METOIbl aHAIM3a [DJIEKTPOHHBIN
pecypc]: yae6Hoe mocobue/ Tkauenko C.B., CokonoBa C.A. - DJIEKTPOH. TEKCTOBBIC NaHHBIC. -
Boponex: Boponexckuii ['ocynapcrBenHbiii ArpapHbiii YHuBepcutrer uM. Mmmnepartopa Ilerpa
[lepsoro, 2015. - 189 c¢c. - DOBC  «IPRbooks». -  Pexum  nmocryma:
http://www.iprbookshop.ru/72650.html.

14. ®usHKO-XMMHYECKHE METOAbl aHanu3a: JlabopaTopHBI NPaKTHKyM: y4eOHO-METOAMYECKOE

nocobue/ I'.K. Jlynenko [u np.]. - HoBocubupck: HoBocuOupckuii Tocy1apcTBEeHHBI TEXHUYECKUNA
YHUBEPCHUTET, 2017. - 87 C. - ObC «IPRbooks». Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/91709.html.

15. Kopenman S.U. [IpakTukym Mo aHaIUTHUECKON XMMMU. AHAIU3 MUIIEBBIX IPOAYKTOB: B 4-X
kH. - M.: Koioc, 2005.
KH.1 — Turpumerpuueckue Metosl aHaimsa — 239 c.
Ku.2 — Ontuueckue MeToabl aHainusa - 287 c.
KH.3 — DnexTpoxumuueckue MeTo bl aHanusa - 227 c.
Kn.4 — Xpomarorpaduueckue MeTo bl aHaIH3a - 296 c.
16. Kopenman f.1., Cyxanos I1.T. 3agaunuk no aHammTHIecKoi xumuu. - Boponex: BI'TA, 2004.
-339c.
17. buraesa .M., 3akaeBa P.III. OcHOBBI Ka4eCTBCHHOr0 aHaliM3a. MeToaudeckoe mocooue s
nabopaTopHbIX paboT no aHanuTudeckoit xumun. Yacte 1. - Bnaaukaskas: U3g-so. COT'Y, 2011. —
&9 c.
18. buraesa M.M., 3akaesa P.III. OcHOBBI Ka4eCTBEHHOr0 aHajan3a. MeToguyeckoe mocooue st
1ab0paTOPHBIX padoOT MO aHATUTHYECKON xumun. Yacts 2. - Biangukaskas: U3n-so COT'Y, 2011. —
105 c.
19. Buraesa .M., AraeBa ®.A., 3akaesa P.III. KonnuecTBeHHBIE METOALI aHAIM3a IHIIEBBIX
npoayKTOB. - Bnagukaska3: Uzn-so COI'Y. - 2012.- 190 c.
20. Ecumea JLK., buraecea N.M., 3akaeBa P.III. OnTtudueckne W ICHCUMETPUYCCKHEC METOJIbBI
aHanuza. MeToaudeckue YyKa3aHHWs ISl CTYACHTOB HEXUMHUYECKUX CIeUUanbHOCTEH. -
Bnanukaskaz: U3g-so COI'Y, 2013. - 76 c.
2) cospemennvle npogheccuonanvhvie Gazvl OAHHBIX, UHPOPMAUUOHHDIE CNPABOYHbIE
cucmemul, I1eKMPOHHbBIE 0OPA306aAmMeENbHbIE PECYPCh

ObecrieyeH  JOCTYIlI K  COBPEMEHHBIM  MpOQeEecCHOHANbHBIM  0a3aM  JaHHBIX,
MH(OPMaLIMOHHBIM CIIPAaBOYHBIM M TOMCKOBBIM cucTemMaMm ((Tpedyercst peructpanus B OubnuoTexe
Corvy):
1. DnexTponHas 6ubnmoreka quccepranuu u asropedeparos PI'b (O] PI'B) (https://dvs.rsl.ru).
2. OBC «Yuusepcurerckas oudmnoreka ONLINEy (https://biblioclub.ru).
3. OBC «Hayunas snektponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)
4. VYuusepcanbHas 0a3 nmanHeix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «Koncynbrant crynenrtay. http://www.studentlibrary.ru
6. ObC «OpaiiT» - oOpaszoBarenbHas cpela, BKIIOYAIONIAs BHUPTYaJIbHBIM YHMTATBHBINA 3all
yu4eOHUKOB M y4EOHBIX TTOCOOMI OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1o BceM HalpaBiICHUSIM U
crieruanbHOCTAM (WWW.biblio-online.ru)
7. UudopmarimonHo-nipaBoBoii moptan «Iapant» (http://www.garant.ru).
8. CnpaBounas npaBoBas cucrema Koncynsrant [Tmtoc (http://www.consultant.ru).

0) pexomenoyemovle unmepHem- aopeca:

1. www.rospotrebnadzor.ru - caiit Pocnorpe6uanzopa.

2.  Www.gost.ru — caiitr eaepalbHOr0 AareHTCTBa MO TEXHMYECKOMY PETYIMPOBAHUIO U
Mmetposoruu (Poccrangapr)
3. www.rusanalytchem.org - uapopmaiusi 0 KOHPEPEHIHSIX, AHATUTHISCKOM 000pYI0BaHUH



http://www.iprbookshop.ru/72731.html
http://www.iprbookshop.ru/72650.html
http://www.iprbookshop.ru/91709.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.rospotrebnadzor.ru/
http://www.gost.ru/
http://www.rusanalytchem.org/

4.  www.anachem.umu.se - cOOpHHK 00pa30BaTEIbHBIX MAaTEPHAIOB 110 XHMHH, B T.4.
AHATUTUYECKOU
5. www.anchem.ru - y4aeOHUKH, CIPABOYHHUKH, METOIMKH, )KyPHAJIBI [T0 aHATUTUICCKONW XUMHUU



http://www.anachem.umu.se/
http://www.anchem.ru/

10. MaTepuajibHO-TeXHUYECKOE OCHAIIICHHE TN CIUNINHBI:

[IpoBeneHME JIGKITMOHHBIX 3aHATHH MO JUCIUIUTMHE ocymiecTBisieTcs B kabunere Ne 405
(YK Ne 7, PCO — Amnanus, 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, 1. 44-46), ocHallieHHOro 000pyI0BaHUEM: IIPENOIAaBATENbCKUI 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 «/I2-25»- 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 mt., 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 iaboparopHbie 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., MuxkpouuinoBanbHbIi CTAHOK-1 HIT., CETEBOW BCTPSAXHUBATENb- | 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 .

CocraB JMIEH3MOHHOT0 U CBOOOAHO PAaCIPOCTPAHAEMOI0 MPOrPAMMHOI0 0o0ecre4eHust

Ne HaumenoBanue Ne norosopa (1HIEH3MSA)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
T.
2 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
Workstations r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
5 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
r
[Iporpamma mims OBM  «bank | CBUIETENBRCTBO O  TOCYHApPCTBEHHOM — PErHCTpALIMM
10 | BonpocoB Ui KOHTpouis | mporpammsl 11 OBM Ne2015611829 ot 06.02.2015 r.
3HAHUI (6eccpouno)




11 CiscoWebex- - cucrema | OOO Atictekmorosop Ne J183-2020 ot 10.08.2020 -mo
MIPOBEICHNUS] BEOMHAPOB. 2022 r.
[Tporpammuoe obecrieuenne | CBoOOAHOE MTporpaMMHOE obecredeHue (6eccpovHo)
12 TUTSE peaaKTUpOBAHUSA
xuMmudeckux Gopmyir Isis Draw
13 Cucrema TectupoBanus Sunrav | Ne 468 ot 03.12.2013 HWII Cynsrarymun P.T.
WEB Class (beccpouno)
AHTHBHUPYCHOE TPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 1.
14 | o6ecneuenne Kasperksy Total | mpomnena no 14.03.2022 r.
Security
15 Cucrema ympaBieHus: 6azamMu CBoOoaHOe nporpaMMHOe obecrieueHrne(0eccpoyHo)
nanabix MySQL FireBird
Cucrema moucka TeKCTOBBIX | Ne 795 ot 26.12.2018 (neiictButenen 10 30.12.2019 r)
16 | 3aumcTBOBaHMi «AHTHIIAaruar. | ¢ 3A0 «Antu-IInaruar» npomiena qo 2022 r.
BY3»
17 KoncynpranTt+ Ne 430-2017/614 0111.01.2017 r. OOO «®dacrt-

Hudopm» (6eccpoyno)




