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[Iporpamma coctaBieHa B COOTBETCTBHM ¢ DenepalibHBIM TOCYIapCTBEHHBIM
obOpazoBaTenbHbIM cTaHgapToM 1o Hampaienuto 19.03.02 Ilpooykmer numarnus us
PACMUmMenbHo20 Cbipbsi, YTBEPKIACHHBIM MPUKa30M MUHUCTEPCTBA HAyKH U BBICIIETO
oOpazoBanust Poccuiickoit @enepanuu ot 17 aBrycra 2020 r., No 1041, y4yeOHBIM
IJIaHOM TOJIrOTOBKM OakanaBpoB mo Harpasienuto 19.03.02 - Ilpoodyxkmer numanus u3
pacmumenbHo2o  cbipva, Ilpogunw  «Texnonoeus npodykmoe  numanus U3

pacmumenvHo2o culpbsy, yTBEepxKAEeHHBIM YueHbiM coBetoM PI'BOY BO «COI'Y»

(mporokon Ne 7 ot 25.04.2023 1.).

CocraBuTenb: K.X.H., 1o1eHT buraesa 11.M.

PabGouass mnporpamma oOcyxklaeHa Ha 3aceqaHud KadeApbl o0mel u

HCOpFaHH‘IGCKOﬁ XUMHNHN

(mpotokoi oT «29» mapra 2023 1. Ne 9/22-23).

3aB. kadenpoit .. Cumeonnaun

Onobpena copeToM (hakyJbTeTa XUMUU, OMOJIOTHU U OMOTEXHOJIOT MU

(mpotokoa ot «21» anpenst 2023 1. Ne 8/22-23)

[Ipeacenarens coBeTa pakynbTeTa ;%4( ®.A. Araesa
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Pabouas npoepamma oucyunaunvl npunsama 6 cocmage 0CHOGHOU NPOPeCcCUOHATLHOT
06pazosamenvHol  NpocpamMmbl  peuleHuem yuenoeo coeema Ilpomokon Ne 7

om 25.04.2023 o.



1. Crpykrypa, u o01asi TPyA10eMKOCTh THCIHHUILINHBI

OO01mmast TpyA0EMKOCTh AUCIUILUTHHBI cocTaBiseT 5,0 3auetnbix exunui (180 yacos).

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

(2 cemectp — 16,
3 cemectp — 18)
[IpakTuyeckue 3aHsATHS - -
JlaGopaTopHble 3aHATHS 70 -

(2 cemectp — 34,
3 cemectp — 36)

Koncynpranuu -
WToro ayIuTOpHBIX 3aHIATHI 104 -
CamocTtosTenbHas paborta 76 -

(2 cemectp — 22,
3 cemectp — 18)
KypcoBas pabora - -
PopMa KOHTPOJIA

DK3aMeH 36 (3 cemectp) -
3auer + (2 cemectp) -
OO0111e€ KOIMYECTBO YaCcOB 180 -

2. llen ocBOeHH ST TUCIHILTHHBI

[le1bOOCBOCHNST ~ AMCLMIUIMHBI  «AHAIUTHYECKAass  XHMHUSA», B COOTBETCTBHUM  C
podeccuoHaNbHBIM CTaHAAPTOM:
22.003 CnenMaJHuCT MO TEXHOJIOTMH NPOAYKTOB NUTAHUS M3 PACTUTEJBHOIO CHIPBS, SBISIETCS
pazBuTHE y OOy4arolUMXCsl JIMYHOCTHBIX KayecTB, a Takke (OPMUPOBAHUE YHHUBEPCAIbHBIX,
ob1enpopeccuoOHaIbHBIX M MPO(PECCHOHATBHBIX KOMIETEHLUH B COOTBETCTBUU C TPeOOBAHUSIMHU
®I'OC BO no gaHHOMY HanpaBlIeHUIO MOTOTOBKH.

3agauM TUCIMITIMHEL:
- OCBOEHHE CTY/I€HTaMU TEOPETHUUECKUX U MPAKTUYECKUX OCHOB KJIACCUYECKOM aHaTUTUYECKON XUMUU
1 QU3UKO-XMMHUYECKHX METOJ/I0B aHAJIN34;
- pa3BUTHE Y CTYAEHTOB XHMHUYECKOTO U NMPOPECCHOHAIBHOIO MBILIUICHUS, a TaKXe€ OCO3HAHHOIO
MIOHUMAaHMsI 3aKOHOMEPHOCTEN aHATMTUYECKONH XUMUH U (PU3NKO-XUMHUECKUX METOOB aHAIN3a;
- BbIpa0OTKa y CTYJIEHTOB HaBBIKOB XMMHUUYECKOTO 3KCIIEPUMEHTA, TOYHOCTHU U aKKYpPaTHOCTH B padoTe.

3. Mecto qucuuniunbl B ctpykrype OIIOII 6akanaBpuara

b1.0.06.03bnok 1. Juctumnuast (Moaynn).O0s3aTenbHas 4acThb.
JIuciMIuimHa IMeeT TPEIIICCTBYIONINE JJOTHISCKUE U COJIEPIKATEITPHO-METOIMICCKUE CBSI3HU C
JTUCIUILTAHAMMU:
b1.0.06.01 «OcHoBBI 0011IE# 1 HEOPTAHUIECKON XUMHUN;
b1.0.06.02 «Opranndeckas XuMus»;
Bb1.0.06.04 «Dusnyeckas U KOJUIOUTHAS XHUMHU;
b1.0.07 «®uzuka.



Kpome TOro, nucuuiuiiHa UMeeT COIYTCTBYIOIIUE CBS3U ¢ ApyruMu aucuuiumHamu OITOIT,
KOTOpPBIE CO37aI0T HEOOXOAMMYIO TEOPETHYECKYIO 0a3y M (OPMUPYIOT JOCTATOYHBIC MPAKTUUECKHUE
HaBBIKM JJI1 IOHUMAHUS U OCMBICIIEHUS HH(OpMaIiy, u3aaraeMoil B HOBOM Kypce.

3HaHusl, MPUOOPETEHHbIE MPU OCBOCHUU TUCIUIUIMHBI OyAyT HCHOJIB30BaHBI MPU W3YHYECHUU
JUCLUIUINH!

B1.0.06.05 «broxumus»;
b1.0.13 «Muxpobuonorus»;
b3.01(1) «3ammra BKP, BKiItouas moAroTOBKY K MPOIEAYPE 3aIIUThI U MIPOLICAYPY 3AIIUTHI».

JucuurumHa «AHaJIUTHYECKass XUMUs» (GopMupyeT psia npodecCHOHAIBHBIX KOMITETEHIINH,
KOTOpBIE OKa3bIBAIOT OOJBIIOE BIMSHUE HA KAYECTBO MOJTOTOBKHU BBIMTYCKHHKOB U UX JalbHEHIIYIO
poECCUOHATIBHYIO IEATEIbHOCTb.

4. TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHUSA NUCHUIIIUHBI

B pesynpraTe W3ydeHWsS TUCHUILUIMHBI OOYYAIOIIMKCS JOJDKEH O00JagaTh CICHYIOIIMMHE
KOMITETCHIIUSIMHU:
Oo6menpodeccHoHaTbHbIE KOMIIETEHIMN BHINTYCKHUKOB

Koapt N
. Coneprxkanre KOMIETESHIIUN
KOMTICTCHITHH
OIIK -2 CIIOCOOEH TMPHUMEHSTh OCHOBHBIE 3aKOHBI M METOABI HCCIEIOBaHUMN
€CTECTBCHHBIX HAYK JIUISl PeIICHUS 3a7a9 TPO(HeCCHOHALHOM IS TEIIBHOCTH

B3anMocCBs3b MIAHUPYEMBIX PE3YyJNbTaTOB OOYUYEHHUS MO AUCHUIUIMHE C (OPMHUPYEMBIMU
koMmrerennuamu OITOIT

Konst [Tnanupyemble pe3yabTaThl 00yUeHHsI, COOTBETCTBYIOIINE (POPMUPYEMBIM
KOMIIETEHIINH kommerennusaM OITOIT
OIIoII 3Hamb ymemb énadems
OIIK -2 OCHOBHBIE 3aKOHBI | OCYIIECTBISATH pacuetsl, | cmocobaMu  pacdeta  H
u METOIBI | aHamU3UPOBATh [OJIy4YeHHBble | aHaIn3a ITOJIy1CHHBIX
MCCICNOBARNN VI | nesynpTaThl M COCTABIATH 3aKiItoueHue | PE3Y/IPTATOB,
pelueHus 3aja4y criocobamu COCTAaBJICHUSI
. | mo HPOBEACHHBIM aHAIM3aM, .
poeCCHOHATBHOMI | 3axroueHui 1o
eATETBHOCTH WCTILITAHUAM M MCCHEMIOBAHMAM | 11opeqcnyiig
CHCTEeMATH3UPOBAThH PE3YIBTATBL | yecieoBaHUAM; METOIAMH
UCCIICJIOBaHNUI; MPUMEHATh 3HAHHUS W | cHUCTEMATH3allud M aHAIN3a
METOBI MCCIIEAOBAHUI €CTECTBEHHEIX | PE3YIBTAaTOB UCCIIEN0BAHUI
HAayK B PEHICHHH MPOQPeCCHOHATBHBIX
3a1au

B pe3yiibTaTe OCBOCHUA yqe6H0171 JAHUCIUITIIMHBI «AHanmuTHYeCcKas XUMHS» 06y11a101111/1171c51

JOJIDKCH:
3HATb:

e  CYIIECTBO PEAKIMH U MPOIECCOB, UCTIOIb3YEMbIX B AHAIUTUYECKOU XUMUU;

e TIPHUHIUIIBI n

o0Jactu
U QU3UKO-XMMHUYECKOTO aHAJIH3a,;

HUCIIOJIb30BaHUA

OCHOBHBIX

MCTOO0B XHUMHUYCCKOI'O

® POJb XUMMHUYCCKOTO aHAJIN3a, MECTO AHAJTUTUIECCKON XUMHH B CUCTEME HayK;
e TCOPHIO, JICIKAITYIO B OCHOBC XUMHNYCCKUX MCTOJ0B aHAJIN34,
e MCTOIbI aHAJTUTHYIECKOM XUMUU,

e 0COOCHHOCTH OOBEKTOB aHAIU3a U METOObI UX HpO6OHOI[FOTOBKI/I;

e BO3MOXHOCTH HCIIOJIB30BaHHA MCTOAOB AHAJTUTHYCCKON XUMUH AT XUMUYCCKOIro MOHUTOPUHIA
oxpyxcaromeﬁ Cpeabl, aHAJIM3a PA3JIMYHBIX MATCPUATIOB

yMeTh:
e IIPOBOJUTH PACUETHI;



e BBIOMpATh ONTUMAJILHBIC YCIOBUS MPOBEICHHS aHATN3a

BJIa/1eTh:

e  METPOJIOTMYECKUMH OCHOBAMH aHAJIMN3a;

e OKCIEPUMEHTAJIbHBIMH HAaBbIKAMU BBIIIOJHEHMSI aHAIIN3A;

e  METOJAaMHM CTaTUCTHYECKOW 00pabOTKH IKCIIEPUMEHTAIBHBIX JIaHHBIX;
e MeTOJOJOruel BbI0Opa METOJJ0B aHA/IM3a U HaBbIKAMU UX IPUMEHEHHUS.

[lpr npoBeneHUM YYeOHBIX 3aHSATHH OOeCreunBacTCs Pa3BUTHE y OOYYAIONIMXCS HAaBBIKOB
KOMaHIHOW pPa0OThI, MEXJIMYHOCTHOH KOMMYHUKAIIUW, MPUHSATUS PEIICHUHA, JTHICPCKUX KAuecTB
(BKiIrOUasT TpPU HEOOXOAWMOCTH TPOBEJACHUE HWHTEPAKTUBHBIX JICKIMHA, TPYIIOBBIX TUCKYCCHH,
POJIEBBIX WUTpP, TPCHUHI'OB, aHATU3 CUTYallMd U MMHUTAIMOHHBIX MOJIENICH, IPETOAaBaHUe TUCIUTIIINH
(Momyrneit) B popMe KypcoB, COCTaBIICHHBIX HA OCHOBE PE3yJIbTaTOB HAYYHBIX MCCJICIOBAHUN, B TOM
YHCIIe C YYETOM PErHOHAIbHBIX OCOOCHHOCTEH MPOPECCHOHATBHON IEATEILHOCTH BBITYCKHUKOB U
notpeOHoCcTEl paboTomareneit).



5.Conep:kanne U yueOHO-MeTOAMYECKAs KAPTA TUCHHILIMHBI

Tab6aunna 5.1
2 cemecTtp
Ne HauMeHoBaHue TeM (BOMPOCOE) 3ausTun CamocTosiTeIbHAsI pa0OTACTY1€HTOB Koamecrso Jlurepa
Heae U3y4aeMbIX 10 JAHHOI nncﬁnmm;e PopMEr KOHTPOIS .6am1013 e
JU Jek. | jaad Conep:xanue Yacel min max
1-2 | Tema 1. Texuuka Ge30MacHOCTH B 2 BOIIPOCHI B pyOexkHOM 3 5 [1-20]
IpeaMeT aHAJIMTHYECKOH XMMHH, ee IIeJH AHAIMTHYECKON TabopaToOpHH KOHTPOJIBHO# padoTe
¥ 3a124H 5 4 JlabopartopHas MepHast
IlpenMer w  3agauM AHAIUTHUYECKOM  XUMUH, nocy}lau, HpaBHJ}a padoTst
KJTacCU(UKAIINSI METOI0B. XUMHYECKHE, HDU3HICCKHE U MEPHOH HOCYAIoH
(H3UKO-XMMHUYECKHE METO/IBI aHAIN3a
3-4 | Tema 2. OO0ume ¥ 9YacTHBIC pEaKIHH 2 Homarinee 3a/IaHMKE, 4 5 [1-20]
OcHOBBI KAYeCTBEHHOI'0 aHAJIN3a K4aTHOHOB 1 aHHOHOB BONPOCKI B PyOeskHOi
KauectBennsiit aHanmu3. IloHATHE O KayecTBEHHBIX 2 4 Cxemsl CHCTEMATHICCKOTO KOHTPOJIbHOIT paboTe
peakimsax. CXeMbl Ka4eCTBEHHOro aHanmu3a. J[poOHbIit aHaJn3a
U CHCTeMaTHUYeCKWii aHanmm3. KuCIOTHO-OCHOBHAs
cxema aHanm3a. Crenuduueckne peakiuu
5-6 | Tema 3. OcHoBHbIE OpTaHMYECKHE 2 IpoBepka JOMAIITHETO 5 [1-20]
MeToapl MAaCKMpPOBaHUsI, pa3lieJieHUus U pearcHTel,  WCHOJIL3YCMBIE B 3afaHusd. Pemenne 3anmauq.
KOHIIEHTPUPOBAHUS 2 4 | SKCTPaKIH 3IEMCHTOB Bomnpocsl B py6exHoii 4
Dkcrpakims. Teopust SKCTPAKIMOHHBIX METOJIOB. 3aKOH KOHTPOJIBHOM paGoTe
pacripenerneHust. THITbI SKCTPAKITMOHHBIX CHCTEM
7-8 | Tema 3. Ta3oBast, KHUIKOCTHAS 2 Homarisee 3aj1aHue, 4 5 [1-20]
MeToapl MAaCKMpPOBaHUSI, pa3lieseHUus U MHOHHOOOMEHHasI BOIPOCKI B PyOeKHOM
KOHIIEHTPHPOBAHMUSI 2 4 | xpomarorpadwust KOHTpOJIbHOI pabote
Xpomarorpadus.Knaccupukarust
XPOMAaTOTpadHIECCKHX METOIOB AaHAITH3A.
9 1 pyOe:xxHas aTTecTalluOHHAS padoTa 2 13 15 [1-20]
9-10 | Tema 4. [Monsatre 00 WACATBHBIX H 2 Jomaimnee 3aJaHue, 3 5,0 [1-20]
TeopeTnueckue OCHOBBI AHAJIUTHYECKOI pCallbHbIX cucremax. BONPOCBL B pyOexkHOM
XHMUHIL. MonbHasg pons. KoHcTaHTbI KOHTPOJIBHOI pabote
XUMHUYECKAE PABHOBECHS B TOMOTE€HHOW CHCTEME. 2 4 | PapHosecHi. HOHFOTOBK% K
OCHOBHBIE BHBI TOMOTCHHBIX PaBHOBECHIL. 3aKOH YHeOHO-HCCIIeI0BATENbCKOH
neiicteus mMacc. Koncranta paBHOBeCHs. AKTMBHOCTb, pabore «AHam3
KO>()(QUIMEHT AKTHBHOCTH, MOHHAs CHJIAa PAacTBOPA. HEHU3BECTHOTO BEILECTBAY
KoHuenTpanus
11- Tema 5. 5 6 PactBopuMOCT 1 (DaKTOPBI, 2 Homariee 3a/1aHKE, 3 5,0 [1-20]
12 IeTeporeHHble PpABHOBECHSI B CHCTEMe TBEpI0e Bimsionye Ha He€. KoHcranta BOIPOCEl B pyOexHOi




BEIeCTBO-HACHIIIEHHBIH PacTBOP. reTepOreHHOr0 PABHOBECHSL. KOHTPOJILHOM padoTe
13- Tema 6. Kpucrammueckue u amopdubie 2 YCTHBIN OTBET 3 5,0 [1-20]
14 Metoabl KOJIN4eCTBEHHOI'0 aHaju3a. OCATIKH. YCIIOBHS HX TOJTyHeHHUSL. BBINOJIHCHNE
I'paBuMeTpust 3aBUCHMOCTb CTPYKTYPBI ocatia 71a00paTOpPHOHPAOOTHI
CymHocTs IPABUMETPHIECKOTO aHanusa, 2 g4 | O CrO MHMBIIYATBHBIX CROHCTB pedepar
NPEMMYIIECTBA M HEMOCTATKH METOfA. MexaHusm
obpasoBanuss ocagka. DakTOpel, BIUAIONIAE HA
MOJy4EHUE AHATUTHIECKON OCAXKIAEMOUW M BECOBOU
(GopMBblI BellecTBa, TPeOGOBAHKS K HUM
15- Tema 6. 3arpsHeHue ocaKa: 4 YCTHBIH OTBET 3 5,0 [1-20]
16 MeToabl KOJMY€eCTBEHHOI 0 aHaJu3a. COBMECTHOC OCaXKJICHHC, BBIIIOJTHEHHNE
I'paBumerpus COOCRKIIEHHE, OKKJIFO3H, nabopaTtopHOPaGOTHI
[IpssMBIE U KOCBEHHBIE METOIBI TPABUMETPHUECKOTO 2 4 | NOCICOCHKIICHIC
ompenencHAs.  Bakdeiiume ~— OpraHMdeckue U Pacuer TPaBAMCTPIMCCKOTO
HEOpTaHWYeCKHE  OCauuTeNd.  llorpemmoctd B taxtopa.
IPaBUMETPHYECKOM AHATH3E
16 2-0e py0e:kHOe KOMIILIOTEPHOE TeCTHPOBAHUE 2 13 15 [1-20]
Hroro 3a 2 cemecTp: 16 34 22 56 70
3 cemecrp
Ne 3ansris CamocTosiTe1bHast padoTacTy1eHTOB Koauuecrso Jlurepa
Hee HaumenoBanue TeMu(BOIlpOCOB), DopMBI KOHTPOISI GaJLI0B Typa
H3yYaeMbIX [0 IAHHOM JHCHHILIHHE .
Jau JeK. | Jjad Conep:xanue Yacsl min max
1-2 | Tema 7. BeibopodHoe  cTaHAapTHOE 2 Perenue 3a1au 3 5 [1-20]
MeTpoJIOrHYecKHe OCHOBLI XHMHYECKOTO OTKJIOHEHHE, OTHOCHTEILHOE Bompocel B pyGexHON
CTaHJAPTHOE  OTKIIOHEHHE. KOHTPOJILHOM paboTe
aHajm3a JloBepuTenbHBIL  MHTEpBAIL.
AHaNUTHYECKHE  XAPAKTEPUCTHKA.  [IpaBHILHOCTD. 2 4 | CeneKTHBHOCTD.
Bocnpoussogumocts  YyBcTBuTENbHOCTE.  [Ipenen
OOHAPYKEHMSL. TonsTre CXOIUMOCTH u
BOCITPOU3BOJUMOCTH pe3yabTaTOoB. O6paboTka
MOTPEITHOCTEN
3-4 | Tema 8. I[Ipsimoe u obpartHoe, 2 HomariHee 3a/1aHNe, 4 5 [1-20]
THTPpHMeETPHYECKHil AHAIN3 KOCBEHHOE TUTPOBAHHE. BOIPOCHIB pyOeKHOI
MeTomsl  TUTPUMETPHYECKOTO  aHanum3a,  oOmas Cranpaprhbie BCIICCTEA, KOHTPOJIBHOH paboTe
XapaKTEPHCTHKA,  JTOCTOMHCTBA W HEIOCTATKH. 2 4 | tpeGoBanms Kk Hum. Ckauox
Knaccupukamus. TpeGoBaHMs, NPENBABIIEMBIE K THTPOBAaHUA. Buusnne
peaKIuy B THTPUMETPUUECKOM aHanu3e. THUIIbl KPUBBIX pasmuuHbIX  PaKTOPOB  Ha
XapaKTepP KPUBBIX THTPOBAHHS




TUTPOBAHUMA

5-6 | Tema9. CaoiicTBa PpacTBOpHTENEH. Perenue 3amau. 5 [1-20]
KHCI0THO-0CHOBHOE PABHOBECHE Koncranta aBTONPOTOJIN3A Bompocst B pyOexHOU
CoBpeMEHHbIE ~ MpPEACTaBIEHHSA O  KUCIOTax W Bydeprbie  pactBopel  n ¥X KOHTPOJIBHOM paboTe 4
ocHoBanusix. Teopus Bbpencrena - Jloypu. Koncranta cBoiicTBa. bydeprast emkocTs
KHCIIOTHOCTH U OCHOBHOCTH.
7-8 | Tema 10. [IpUroToBNeHHE CTAHAAPTHBIX Jomainee 3aJaHue, 4 5 [1-20]
IporoauToMeTpus (KMCJI0THO-0CHOBHOE pacTBOpOB. Merozet BOIPOCHIB pyOesxkHOI
THTpOBaHHe) [UIETUPOBAHKS U OTHEJIbHbIX KOHTpOJIbHOI pabote
KHCIIOTHO-0CHOBHOE THTPOBAHME. Crioco0sI HaBecok. Metoal  npsmoro,
BBID@KEHHMS ~ COCTaBa  PacTBOPOB.  VIHIMKATOpHI obparroro THTPOBAHHA.
KHCJIOTHO-OCHOBHOT'O THTPOBAHHUS. Meron zamemenus.
9 1 pyOeskHas aTTecTalMOHHAsI padoTa 13 15 [1-20]
9-10 | Tema 11. KpuBbie  TuTpoBaHMs B Peruenve 3amau. 3 4 [1-20]
OcagureibHoOe THTPOBAHHE METOAaX0CaIUTECIBHOTO Bompocst B pyOexHON
Metonpl  OcaxkIeHUs U KOMIUIEKCOHOMETPUHU. TUTpOBaHUA. MepkypomeTpus KOHTPOJILHOI paboTe
Aprenrometpusi: Metogel  Mopa, Ieii-JIroccaka, 1 MEPKypUMETPUA
®onbrapaa (poJaHOMETpHs)
11- Tema 12, Kraccudukarms — KOMIDIEKCHBIX Iomanee 3a1aHue, 3 4 [1-20]
12 PaBHOBecHe B pacTBOpax KOMILIEKCHBIX COCTTHHCHHUH. BOIIPOCHIB pybexHo#
coemuenyii. KoMminkcumeTpus TepmoaMHAMUUECKast u KOHTPOJILHOHU padoTe
o . KHHETHYECKast CTOMYMBOCTb
Twunbr n CBOHUCTBA KOMIUICKCHBIX COCIMHCHHU, Y
o KOMIUICKCHBIX
UCTIONIE3YEMBIX B QHAIMTHYECKOM XuUMUH. MeTobl .
COC}:[I/IHCHI/II/I.MCTaJ'U'IOI/IHI[I/IKaTO
KOMIUIEKCOHOMETPUH. JKeCTKOCTh BOIBI U CIIOCOOBI €€
pbl. CiocoObl OYHUCTKH BOJIBI.
YCTpaHEHHS.
13- Tema 13. VpaBrenue Hepricra, Pewenue 3anay. 3 4 [1-20]
14 OKHCJIMTEITbHO-BOCCTAHOBHTEILHOE CTaHIAPTHBI M (OpPMAIbHBI Bomnpocer B pybexHoit
paBHOBecHe. OKHCINTETLHO- noreHrman. Hanpasnenne OBP. KOHTPOJBHOI paboTte
BOCCTAHOBHTEILHOE THTPOBaHHE Criocobst ~ (ukcarpm  ToSKH
9KBUBAJICHTOCTH. Kpupsie
(penoxkcumMeTpus) oA 5 I
MCTOJIBI OKHCJICHUSI-BOCCTAHOBJIICHU S a
OKHUCIIEHUTEIBHO-
(penoxcumeTpusi). Kuaccudpukanus METOJIOB
BOCCTAHOBHTEIIHHOTO
OKHCJICHHUsI - BOCCTAHOBIEHHs. [lepMaHraHATOMETPHSI. N
HomomeTpusi W Apyrue METOABI OKHUCICHHS - I
BOCCTAaHOBJICHHSL.
15- Tema 14. ABcopOrmoHHast JlomarnHee 3a1aHue, 3 4 [1-20]
16 ®U3NKO-XMMHUYECKHE METOAbI AHAJIU3A criekrpockormst. 3akon byrepa- BOIPOCBIB PyOexKHOI
OOmras xapakTepucTUKa W KiacCupukamus (U3UKO- JlamGepra-bepa. Yenosust KOHTPOJIbHOM paboTe
XUMHUYECKHX METOJOB aHanmm3a. ONTHYecKue MEeTOJbI (poromerpryeckix peaKiu
aHanmm3a. Kraccudukanus  ONTHYECKUX  METOJIOB Meroz KaIMOPOBOYHOIO

rpadmka, METON CpaBHEHWSI W




aHaJM3a. OHpCﬂeHCHI/IC KOHHGHTpaI_II/Iﬁ pacTBOpPOB B

nobaBok. OmpenencHre cMeceit

ONTHYECKUX METOJax aHanusa PedpakromeTpusu ee BELIECTB. OMUCCHOHHAS
MPUMEHEHHE [T aHAJIN3a MUIIEBBIX TPOYKTOB. CIIEKTPOCKOIIHSI, boromeTpust
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17- Tema 14. OnexTpob CpaBHEHHSI, 2 Pewrenue 3aga4u. Borpocst 4 [1-20]
18 ®U3NKO-XMMHUYECKHE MeTOAbl AHAJIU3A MHJIMKATOPHbIC u B PyOE)KHON KOHTPOJILHOH

DIEeKTPOXUMHUYECKHE METOIBI aHanau3a. 2 4 HOHCCIICKTUBHBIC. pabote

Knaccugukarus SJIEKTPOXUMHYECKUX METOIOB ToTeHrromMeTprIecKoe

aHanuza. [loTeHIImoOHOMETpHSI. TUTPOBAHNE
18 2-0e py0e:kHOe KOMIIBIOTEPHOE TECTHPOBaHUE 15 [1-20]

HToro 3a 3 cemecTp: 18 36 18 70

IIpumeuanus:

1. Bce Bubl yueOHOM pabOThI MOTYT MIPOBOAUTHCS IUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.
2. B menmsx peanu3aldd WHIMBUAYAJIBHOTO MOIXOJa K OOYYEHHIO CTYICHTOB, OCYILECTBISIONIMX Y4eOHBIH MpoLecc MO HHAWBUIYAIbHOM
TPACKTOPHUU B paMKax HWHAWBUAYAJIBHOT'O pa60qer0 IjraHa, MU3y4CHHC I[aHHOfI JAUCHUIUIMHBI MOXET OCYHICCTBJIATHECA 4YCPE3 HMHAWBUAYAJIbHBIC
KOHCYJIbTALlMK IIpernojaBaTeis OYHO, B 4Yachl KOHCYJbTAllMd, MO O3JCEKTPOHHOH ImodYre, a Takke ¢ wucnonb3oBanueM Webex, marhopmsr
aucTaHMoHHOro 00y4yenus Moodle, miuunblit kabunet cTyaenTa Ha caiite COI'Y, npyrux snementoB DM1OC COI'Y.




6. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

[Ipy wu3ydyeHUH JUCHMIUIMHBI TPOBOJATCA JIEKUMHM W JaOOpaTOpHbIE 3aHATUSA B
TPaIUIIMOHHON (OPME U C UCTIOIH30BAHUEM COBPEMEHHBIX HHTEPAKTHBHBIX TEXHOJIOTHH.

Jexkyua-ouanoz — conepkaHue IMOJACTCS 4YEpe3 CEPUI0 BONPOCOB, HA KOTOPBIE CTYIEHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKLUU.

Jlabopamopuvle 3anamua BKIIOYAIOT TNPOBEACHUE JEJOBBIX M HMUTALMOHHBIX WID,
TPYNIIOBBIX TUCKYCCHH, 160aTOB, MOAECTUPOBAHUS TPOU3BOICTBEHHBIX POIIECCOB U CUTYAIIH.

Peanu3zanus akTUBHBIX U UHTEPAKTUBHBIX METOJOB IIPU U3YUEHUH Kypca «AHAIUTHYECKAS
XUMHS» BO3MOJKHAa Ha J1a0OpaTOpPHBIX 3aHATHSAX IIyT€M IPOBEAEHHUS OIpOca, TECTUPOBAHUSA,
3alUTHI Ta0OPAaTOPHBIX PAOOT.

Hcnonb3yloTcss WHTEpAaKTHUBHBIE METOJbI OOY4YEHHS: TPYIIOBas JUCKyCCHs, [1e0aThl,
JICJIOBbIE M MMUTALUOHHBIE WIPbI, KEHWC-METOJ, KOYYHMHI, MOJEIMPOBAHUE MPOU3BOJICTBEHHBIX
MIPOLIECCOB U CUTYaUH.

Cumyayuonnsie 3a0anus — CIOCOO TPOBEPKU 3HAHMI, MO3BOJSIOMIMNA B YCIOBHON
0o0CTaHOBKE pellaTh KOHKpPETHbIe pealibHble 3afaud. OQHOW U3 Iiesiel pelleHus CUTYallnOHHBIX
3alaHuil  SIBISIeTCSl BBIPAOOTKAa y CTYACHTOB HABBIKOB B PEIICHUM KOHKPETHBIX CHUTYyallMi, ¢
KOTOPBIMM OHHU TIOCTOSIHHO BCTpEYaloTCid Ha NpakThke. Yem TumuyHee OYyIET CUTyalus, TEM
aKTUBHee MpouaeT 3anarue u 3pdexruBuee Oynet e€ pezynprar. He MeHee BaxxHa U qpyras el —
pa3BUTHE CIOCOOHOCTH K KOMMEpPYECKOHl paboTe B TOProBoil cdepe, MmpelrcTaBisIoNIieid coOoi
OOLIMPHYIO Cpelly OIepaTUBHO-OPraHU3ALMOHHON JEATEIbHOCTH TOPIOBBIX OpraHu3aluid U
NPEANPUITHI, HANPABICHHYI0 HAa COBEPLICHCTBOBAHUE IMPOILIECCOB KYIUIM-MPOAAXH TOBAPOB IS
YZIOBJIETBOPEHUS CIIPOCa HAceJIeHUsl U MoJjlyuyeHus: npudbliu. W, HakoHel, CUTyallMOHHBIE 3aJaHUs
CIIOCOOCTBYIOT DPa3BUTHIO CHCTEMHOTO MBIIUICHUS M NPUMEHEHHIO STHUX 3HAHUM K PEIICHUIO
KOHKPETHBIX 33/1a4 NPEAIPUHUMATENbCKON JEATENbHOCTH.

I'pynnosasa ouckyccus (oOcyxaeHue Brnonronoca). s npoBeneHus Tako JUCKYCCUU BCE
CTYJEHTBI, IPUCYTCTBYIOLIME Ha JIAOOPATOPHOM 3aHITUU, Pa30UBAIOTCS HA HEOOJBIINE TOATPYIIIBL,
KOTOpBIE OOCYXJAlOT T€ HWJIM HWHBIE BOMPOCHI, BXOIANIME B TeMmy 3aHiATHsI. OOCyXIeHUE MOKET
OpPraHU30BBIBATHCA JIBOSKO: JIMOO BCE MOJArPYMIBI aHAIM3UPYIOT OAMH M TOT K€ BOIPOC, JUOO
Kakas-TO KpyNHas Tema pa30uBaeTcsi Ha OTAENbHBbIC 3aJaHMs. TpaIulMOHHBbIE MaTepHalbHbIe
pe3ynbTaThl 00CYXK/IEHUSI TaKOBBI: COCTABJIEHUE CIHCKAa WHTEPECHBIX MBICIEH, BBICTYIJICHUE
OJITHOTO WJIM JBYX YJICHOB MOATPYMII C JOKJIaJaMH, COCTaBICHHE METOJIUYECKUX Pa3pabOTOK WU
WHCTPYKIIMHM, COCTABJICHHUE TUIaHa JEHCTBUH.

7. YueOHO-MeTOAMYECKOe 00ecniedeHne CaMOCTOSITeIbHON padoThl CTYAEHTOB

CamocrosiTenpHast paboTa 00yJaronuxcsi OCYIIECTBIISETCS Ha MPOTSHKEHUN U3YYEHUsT BCEH
JUCLUIUIMHBL B COOTBETCTBHM C YTBEP)KJICHHOH B y4yeOHOM IIaHE TPYIAOEMKOCTBIO (U1 OYHOM
dbopmer 00yderwus 40 gacos).

CamocrosarenbHass pa0oTa CTYJEHTOB — 3TO MpPOIECC aKTUBHOTO, LEJIECHANPaBICHHOTO
NpUOOpPETEHUs] CTYJIIEHTOM HOBBIX 3HAHWW, YMEHUH 0€3 HENOCPEACTBEHHOIO0  y4YacTHs
IpernoJiaBaTessl, XapakTepU3YIOIIUNCS MPeIMETHON HaNpaBlIeHHOCTHIO, 3((EKTUBHBIM KOHTPOJIEM
U OLIEHKOM pe3y/bTaToOB AESITENbHOCTH 00Yy4aroIerocs.

Lenu camocTosTENTHHON pabOTHI:

e cHUCTEMaTH3allUs U 3aKperyieHUe MOJYyYeHHBIX TEOPETUYECKUX 3HAHUIM U MPAKTUYECKUX YMEHUMN
CTYJECHTOB;

e yrayOJeHHe U paclIupeHne TEOPETUUECKUX 3HAHUM;

e (opMupoBaHME YMEHUH HCIOJIB30BaTh HOPMATHBHYIO U CIIPaBOYHYIO JOKYMEHTAIHIO,
CHEIHUANIbHYIO JINTEPATypy;

e Dpa3BUTHE I[I03HABATENbHBIX CIOCOOHOCTEH, AKTHUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;



e (opMuUpOBaHHE CAMOCTOATENBHOCTH MBIIUIEHUS, TBOPUECKOW HMHUIMATHUBBI, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIN3ALINN;
e Pa3BHUTHE UCCIECJOBATEIbCKAX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosaTenbHass pabdoTa MOXXET OCYHIECTBISATHCA HWHAWBUAYAIBHO WM TPYIIAMH
CTYZCHTOB B 3aBUCUMOCTH OT LI€JIH, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHon0rHs OpraHU3aIK CaMOCTOSTEILHONW pabOTHI CTYJICHTOB BKJIIOYAECT UCIIOJIb30BaHUE
MH(POPMALMOHHBIX U MAaTEpUAIbHO-TEXHUYECKUX PECYPCOB 00pa30BaTEIbHOIO YUPEXKICHHMSL.

[lepen BbINOTHEHHWEM OOYYAIOIIUMKCS BHEAYJUTOPHOM  CaMOCTOATENBbHON  paboThI
IpenojaBareslb MOXET IPOBOJAWTH HMHCTPYKTAK 110 BBIIOJHEHUIO 3aJaHud. B MHCTpyKTax
BKJIIOYAETCS:

e LIEJb U COACPKAHME 3a/IaHUS;

e CPOKH BBIIIOJIHEHUS;

e OPUEHTHUPOBOYHBIA 00HEM PaOOTHI;

e OCHOBHBIE TpeOOBaHU K pe3yibTaTaM paOoThl U KPUTEPHH OLIEHKH;
e BO3MOJKHBIE TUITMYHBIE OIIUOKH MTPH BBINOJIHEHHH.

WHcTpyKTax NpOBOAMTCA IpernojaBaTesieM 3a c4eT o0beMa BpPEMEHM, OTBEJCHHOI'O Ha
W3YYEHHE AUCLUILIIUHBI.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOHW CAMOCTOSITENIBHOW pabOThl CTYAEHTOB MOKET
POXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CTyneHTbl JOJDKHBI MOJIXOAMTh K CAMOCTOSITENbHOW paboTe Kak K HauBaKHEHIIEeMy
CPEACTBY 3aKpEIUICHUS W Pa3BUTHS TEOPETUYECKUX 3HAHMIA, BBHIPAOOTKE €IMHCTBA B3TJISIOB HA
OTJENIbHBIE BOINPOCHl Kypca, MPHOOPETEeHHs OINpPENENECHHBIX HAaBBIKOB U  HCIOJIb30BAaHUS
poeCCUOHAIBHON JTUTEPATYPHI.

ITomemienuss Ui caMOCTOSITEIbHOM pPabOThl OOYYarOLIMXCSA JODKHBI OBITH OCHAIEHbI
KOMITHIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIIOYEHHS K ceTn «VHTepHeT» u o0ecredeHnemM
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAy OpraHU3aIIH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

e IIPOCMATPHUBATh OCHOBHbIE ONpEAEICHUs U (aKThI;

e MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHSITHUM MaTepual U JONOJHUThH €ro C
Y4€TOM PEKOMEHI0BAHHOM I10 ITaHHOM T€MeE JINTEPATYPhI;

e U3YYUTh PEKOMEH/JIOBAHHYIO JIUTEPATYpPY, COCTABIATH TE3UCHI, aHHOTALIMU U KOHCIEKTHI
Haun0oJiee BaKHBIX MOMEHTOB;

e CaMOCTOSITENBHO BBIMOIHATH 33aHUsI, aHAJIOTUYHBIE IIPEIaraéMbIM Ha 3aHATHSAX;

e HCHOJb30BATH JJISI CAMOIIPOBEPKU MaTepuasbl (POHIA OLIEHOUHBIX CPE/ICTB;

e BBINOJIHATH JOMAITHHUE 3aJIJaHUS 110 YKa3aHUIO MIpernogaBaTes.

Tembl 1 popMBI BHEAYIUTOPHON CAaMOCTOSITEILHON paboThl, €€ TPYJOEMKOCTh COJIEPIKaTCs B

pazzaene 5, Tabn. 5.1.
Paboma ¢ meouamamepuanamu

CamocrosiTenbHas paboTa B COBPEMEHHOM y4yeOHOM Mpollecce MOoApa3yMeBaeT
O3HAKOMJIEHHE CTYJEHTa C Pa3IMYHBIMU BHJEO U aylMOMaTepHaIaMyd Ha pyCCKOM M MHOCTPAHHBIX
s3pIKaX. MOXXHO 0003HAYHTH CIIEAYIOIINE eI paOOTHI:
e  YCHJIMTb 3alIOMHHAHHE TEOPETUUECKUX MOJI0KEHUH uepe3 BU3yaJIbHOE U CIIyXOBOE BOCIIPHUSITHE;
. O3HAKOMHUTBECA C aBTOPCKUM H3JI0KCHHUEM CIIOKHBIX MOMCHTOB,
e c(hOopMHUPOBATH CBOIO TOUKY 3PEHUS C YUYETOM MPEICTABICHHBIX TUCKYCCH;
e pazobpaTh MPUMEPHI U TPAKTUUECKHUE KEHCHI,
e  BBINOJIHUTH 33/I1aHUS U OTBEYAThH HA IMOCTABJICHHBIE BOIPOCHI.

Camocmoamensvnas npoeepKa 3HAHUIL
J10 TIPOXOXKICHUST TEKYIIETO U UTOTOBOTO KOHTPOJISI OCBOSHUS JUCITUTUTHHBI 00yJaroIIuecs
CaMOCTOSITEIbHO MOTYT TIPAKTUKOBATbCS, BBIMOJIHAS Pa3JIMYHBIC TECTOBBIC 3a/JaHUsl C
ABTOMATHUYECKOW MTPOBEPKOH pe3ybTaTa.
e CryneHT BBIOMpAET OJIMH MTPABUILHBIN BAPHAHT OTBETA U3 HECKOJIbKHUX;
e CTyneHT BRIOMpPAET HECKOJIBKO IIPABMIILHBIX BAPHAHTOB OTBETOB;



e CryneHT BBOAWT OTBET B BUJIC TEKCTA;
e CryzneHT BBOAUT OTBET B BUJIE YUCIIA.

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

JucuumiuHa «AHaTIUTHYECKass XUMHU) YUTAETCSl B TE€UEHUE TBYXCEMECTPOB IO OJHOMY
qacy B HEJIEJIIO U IPOBOJIATCS J1a0OpAaTOPHBIE 3aHATHS B 00bEME ABYX4ACOB B HEAEIIIO.

JlaGoparopHble 3aHATUS SABISAIOTCS OJHUM U3 BaKHEHIIMX BHAOB Yy4eOHOW paboThl,
COCTaBJISIIOT OCHOBY IMOJTOTOBKH CTYACHTOB IO AMCLUHUIUIMHE W HANpaBjieHbl HA (OpPMUPOBAHHE Y
CTYJEHTOB CHCTEMAaTU3UPOBAHHBIX 3HAHUN W HABBIKOB I10 KOHTPOJIIO KayecTBa M TEXHOJIOIMH
nepepaboTKu 3epHa.

Brimonnenuto 1abopaTopHOil paboThI TOKHA MPEIIIECTBOBATh CAMOCTOSITEIbHAA paboTa C
JUTEPaTypHbIMU UCTOYHUKAMU M KOHCIIEKTOM JIEKLIUHU, TIPU 3TOM CleAyeT 0OpaTUTh BHUMaHHUE Ha
TEOPETUYECKHE BOIIPOCHI IO TeMe 3aHATHUs. [lepBOHaYaJbHO HJAET ONPOC TEOPETHUYECKOIO
MaTepuaia TeMbl 3aHATUSA. 3aTeM B psje BOMPOCOB IpernojaBaTelis CIeAyeT CKOHIIEHTPHUPOBATh
BHUMaHHE HAa OCHOBHBIX HJEAX TEMbI 3aHATHsA. BOmpOCH TOMKHBI BKIIIOYATh B Ce€0sl pa3iiMyHbIC
BapHallMi JJIEMEHTAPHBIX CUTYyallud, OTOOpaKaIOIIMX OCHOBHBIE HJIEM TEMbI 3aHSATHS B HX
B3aMMHOM B3aMMOCBS3HM. 3a/laBa€MbI€ BOINPOCHI JOKHBI OBbITh KOPOTKMMH U MaKCUMAaJIbHO
MPOSIBIISITH B CTYACHTAX UX COOOPa3UTEIHHOCTb.

JlaboparopHble pa0OTHI BBIMOJHSIOTCS B COOTBETCTBHU C TPEOOBAaHUSAMH CTaHIAPTOB H
HOpM JaboparopHoil nmpakTuku. CTYAEHTHI JOKHBI O3HAKOMHUTBCS C LIEIbI0 U 3aJauaMu paboThl,
HOPMAaTUBHBIMHM JIOKYMEHTAMH, allaparypoil, mpubopamMu U peakTHUBaMH, HEOOXOAUMBIMH JJIs
BBIMIOJTHEHUST paboThl. Pe3ynbTaThl BBHIMOTHEHHON paboThl oopmiAioTCcs B pabodeil TeTpaau Mo
npeuioskeHHon (opme. Kaxknmas BeimonHeHHass paboTa JoKHA OBITH OdopMIIeHA JOJDKHBIM
00pa3oM U cjaHa MpemnoaBaTelito, IPOBOAUBIIEMY JTaOOPATOPHBIE 3aHATHUS.

[Ipu 3amuTe oTuera no aabOpPaTOpHON pabOTE YUUTHIBAETCS COOTBETCTBUE KOHCIIEKTA
TpeOOBaHUSAM U 3HAHME CTYIEHTOM TEOpPHM HccieryeMoil mpobaembl. OreHka 1o J1abopatopHon
paboTe Y4YMTHIBAETCS NpPHU IMPOCTABIECHUU OLEHKU TEKYLIEro KOHTpoJas. OTYET HE MOXKET ObITh
OPUHIAT W TOJUICKUT NO0pabOTKE B Cllydae: OTCYTCTBHsSI HEOOXOIMMBIX pa3/esioB, OTCYTCTBHS
TpeOyemMoro rpapuueckoro marepuana, OTCYTCTBUSI MCXOAHBIX JAHHBIX, TPYObIX OIIMOOK IpH
o0paboTtke pe3ynbTaToB. IIpu mpoBeneHHM J1aOOPATOPHOrO MPAKTUKyMa HEOOXOJUMO CO3/1aTh
YCIIOBUS AJI1 MAaKCUMaJIbHO CAMOCTOSITENIbHOTO BBIIIOJIHEHUS CTYyI€HTaMH JJa00paTOpHBIX padoT.

VY CTHBIHM onpoc ABISETCS OJHUM U3 OCHOBHBIX CLIOCOOOB yueTa 3HAHUN CTYJIEHTOB.

PaznuyaroT ppoHTaNBbHBIN, HHAMBUAYAIbHBIA 1 KOMOMHUPOBAHHBIN OIpPOC.

@ponmanvuvlii onpoc npoBoguTcs B (opme Oecenpl mpenogasarenss ¢ rpynnoil.Ox
OpraHMYECKHU COYETAeTCs] ¢ MOBTOPEHHEM IPOWIEHHOTO, SIBISSACH CPEICTBOM JUIS 3aKperieHUs
3HaHUM M yMeHHUH. Ero JOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO pabOTy MOXHO
BOBJIEYb BCEX CTYIEHTOB Ipynmbl. JlJis 3TOro BOIPOCHI JOJKHBI JOMYCKaTh KpaTKyw (opmy
0TBETa, OBbITh JIAKOHMYHBIMH, JIOTMYECKH B3aUMOCBS3aHHBIMU JIpYT C JAPYrOM, JaHbl B TaKoi
MOCJIEI0BATENbHOCTH, YTOObI OTBETHI CTYJEHTOB B COBOKYITHOCTH MOIJIM PAacKpbITh COJEp)KaHUE
pa3znena, TeMmbl. C momoupio (PPOHTANBHOrO OINpoca MPENnoAaBaTelb HMEET BO3MOXKHOCTb
IIPOBEPUTH BBINOJIHEHNUE CTYJEHTaMM JIOMAlllHEro 3a/laHus, BBIICHUTh TOTOBHOCTH TPYIIBI K
U3y4EHHIO HOBOT'O MarepHaja, ONpelelUTh C(POPMUPOBAHHOCTh OCHOBHBIX IOHSTHUH, YCBOEHHE
HOBOT'0 y4eOHOr0o MaTepHasa, KOTOpbIi ObUI TOJILKO YTO pa300paH Ha 3aHATHUH.

Hnousuoyanwvhuwtit onpoc npennonaraeT o0CTOSATEeNbHbIC, CBSI3HbIE OTBETHI CTYACHTOB Ha
BOIPOC, OTHOCSIIMKCA K H3ydaeMOMy Y4eOHOMY MarepHually, MO3TOMY OH CIY)KUT Ba)KHBIM
y4eOHBIM CPEICTBOM pPa3BUTHs PEYM, MaMITH, MBIIUICHHUS CTYJIEHTOB. UTOOBI caenaTh TaKyro
MPOBEPKYy Oojee TIIyOOKOH, HEOOXOAMMO CTaBUTH TEpeN CTYACHTaAaMH BOIIPOCHI, TPeOyroIme
pa3BEpHYTOro OTBETA.

Bonpocs! U1 HHAUBUAYaTbHOTO OMpOca JOJKHBI ObITh YETKUMH, SICHBIMU, KOHKPETHBIMH,
€MKHMH, UMETh NPUKJIAJHOW XapakTep, OXBaTblBaTb OCHOBHOMW, PaHee NPOWJEHHBIM MaTepHal
nporpamMmel. WX conepkaHue JOJDKHO CTHUMYJIHPOBaTh CTYIEHTOB JIOTUYECKH MBICIIUTD,
CpaBHUBaTh, aHAJIU3UPOBaTh, J0KA3bIBaTh, MOAOUpPATh YOEIUTEIbHBIE MPUMEpPHI, yCTAaHABIMUBAThH



MPUYMHHO-CJIEICTBEHHbIE CBSI3U, Jlel1aTb OOOCHOBAaHHBIE BBIBOJABI M JTHM CIHOCOOCTBOBATh
00BEKTUBHOMY BBISIBIICHHIO 3HAHUH CTYIIEHTOB.

Bompocsl 00bIYHO 3a7ar0T BCEHl TpyIIe W IMOCie HEOOIBIOW May3bl, HEOOXOAUMOU s
TOTO, YTOOBI CTYIEHTHl MOHSJIM €ro M MPUTOTOBHINCH K OTBETY, BBI3BIBAIOT JIi OTBETA
KOHKPETHOT'O CTYJICHTA.

Ilucomennasn npoeepka Hapsigy C YCTHOM SBJSETCS BAXKHEUIIMM METOJOM KOHTPOJIS
3HAaHUW, YMEHMH M HaBBIKOB CTYIEHTOB. OIHOPOAHOCTH pPaOOT, BBINOJHSIEMBIX CTYACHTAMU,
MO3BOJISIET MPEABABIATH KO BCEM OJMHAKOBHIE TPEOOBAaHUS, IMOMBITAET OOBEKTUBHOCTH OLIEHKHU
pe3ynbTaToB 00y4yeHus. [IpuMeHeHne 3Toro MeToAa 1aeT BO3MOKHOCTh B HanboJiee KOPOTKUIM CPOK
OJIHOBPEMEHHO TIPOBEPUTh YCBOEHHE Yy4eOHOro MaTepuajga BCEMU CTYIAEHTaMH TpYIIbI,
OTIPENIeNIUTh HANIPABIICHUS I MHAUBUIYAIBHOW PabOThI ¢ KaXKIbIM.

[TuceMeHHas mpoBepKa MCHOJB3YETCsl BO BCEX BUIAX KOHTPOJIS M OCYHIECTBIISETCS Kak B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHON paboTe (BHINOIHEHUE JOMAIIHUX 3aJaHUM).

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

JUia u3ydeHus JIEKIUOHHOTO MaTepuana IUCLUUIUIMHBI IPUMEHSIOTCS ayAMOBH3YyabHBIC
(MynbTUMEIUNHBIE) TEXHOJIOTUH, KOTOPbIE HE OTPULIAIOT TPAJULIMOHHBIE, IPOBEPEHHBIE BPEMEHEM
METOABl IMpEenojaBaHusi, HO, IMPH 3TOM, OHHU IOBBIIIAIOT HAIJISAIHOCTh, HH(POPMATUBHOCTS,
OIIEpaTUBHOCTH B 10/1a4€ UHPOPMAIIIH, [T03BOJISIIOT SKOHOMUTD BpEMSI 3aHATUH.

Kaxnoe cemMuHapckoe 3aHATHE HUMEET CBOIO 0co0yo0 (opMy MpOBEIEHUS, CBOIO
METOJIOJIOTUYECKYIO CHEHU(PUKY, UYTO TIO3BOJSET pPAa3BUBAaTh Yy CTYICHTOB pa3IM4HbE Kak
OOIIEKYNbTypHBIE, TaK U MpodeccuoHaabHble KoMmeTeHUuHu. [locraHoBka mnpoGiemsl, pa3bop
AKTyaJIbHbIX KOHKPETHBIX M TMIOTETUYECKUX CHUTyalui, co3fgaHue aTMochepbl auaigora Mexay
npernojiaBaTeeM M TIpYNNoW IMo3BoJseT padoTaTh HMHIMBUAYAJbHO W B MajblX TpYyNNax,
KOJJIEKTUBHO ~ OOCYX/aTh ONpPEAEICHHBI TeMaMM MaTepuai, a TakkKe WHUIMUPOBAThH
CaMOCTOSITENIbHYIO paboTy CTylaeHTOB. lIpu ocMbicieHuu copepaHusi BOIIPOCOB IMPAKTUUYECKUX
3aHATHH mpecieayeTcs Lellb cOOM0AaTh NPEeeMCTBEHHOCTh B IPO(PECCHOHATIBHOM U B TBOPYECKOM
Pa3BUTHUU CTYJEHTOB.

KoHnTpons caMocTosITeIbHOM paboThl CTYIEHTOB MIPU3BaH c/enaTh rnpoiecc o0yueHus oosee
LEJIOCTHBIM U OpraHudHbIM. Ero 3agaua He ocTaBUTh O€3 BHUMaHMs Ja)ke, Ha MEPBbIM B3I,
MaJIO3HAYUTEIIBHBIE BOIIPOCHI.

KoMmmbploTepHoe TecTUpOBAaHHE TO3BOJSET OCYLIECTBIIATH HMTOIOBBIM KOHTPOJIb 3HAHUN
CTyAEHTOB. TecCTOBBI MaTepuan BKJIIOYaeT B ce0s coJepKaHHE BOIPOCOB MO KaKIOMY M3
0003HaYeHHBIX TPOrPAMMOI1 pa3IeNoB.

Kaxxaplii BOoIpoc mpezanonaraeT HeCKOJIBKO BapUAHTOB OTBETOB, CPEAM KOTOPBIX MMEKOTCS
a0COIIOTHO HEBEpHBIM, NMpPaBUIbHBIA M B OONbIIEH WIM MEHbIIEH CTENEHH pPAacKpbIBAIOLINI
CYILIHOCTh BomIpoca. B mponecce KOMIBIOTEPHOTO TECTUPOBAHUS 3a/1a4a CTYIEHTOB OINPENEIAETCS
KaKk BbIOOp MpaBWJIBHOIO OTBETa M3 MHOrooOpa3usi BapHaHTOB. B TeCTOBBIX 3aJaHMIX €CTh
BOIIPOCBI HAa COOTBETCTBHE. B mporecce KOMIBIOTEPHOIO TECTUPOBAHHMA, 3aJada CTYyIEHTa
ornpezensercs Kak BbIOOp MPaBUILHOTO OTBETa U3 MHOI000pa3us BApUAHTOB.

Bomnpockl 1 TeMbl, OTBOJUMBIE Ha BBIMOJIHEHHUE CAMOCTOATENbHOM paboThl O AUCIUILIMHE,
a TaKk)Ke KPUTEPUH OIICHUBAHUS 110 KKIOMY BUIY paOOThI coaeprkarcs B pazaene 8 PII/I.



8. OueHoYHbIE CpeCTBA I TEKYIIEro KOHTPOJIsSI YCIIeBAeMOCTH, py0e:KHOH aTTecTAllMU U
NMPOMEKYTOYHOM aTTeCTAIlUM 10 UTOTaM OCBOCHUS TUCHHUILINHBI

Pabouas nmporpamma npeaycMaTpiuBaeT IpOBEICHUE JICKIIMOHHBIX U MPAKTUYECKUX 3aHITUH,
a TakKe CJeaylole BUIbl padoT: CaMOCTOATEIbHYIO Pa0OTy CTYIEHTOB IO MOATOTOBKE YCTHBIX
JIOKJIQJIOB, HANHUCAHUIO pedepaToB, NOATOTOBKY IMPE3CHTAUN W OOCYXIEHHH IO TeMaM
JTUCIUILIMHEI - pa0OTy B aKTUBHOM U MHTEPAKTUBHOU (hopMax.

Buabl KoHTpOJIA.

PaGouas nmporpamma npezmnonaaraeT TeKyIUi 1 MPOMEKYTOYHbIH KOHTPOJIb 3HAHUH.

Texywyuii KOHmpPOAL — 3TO HEMPEPHIBHO OCYIIECTBIIAEMbI MOHUTOPUHI YPOBHSI YCBOCHUS
3HaHUHA U (HOPMHUPOBAHUS YMEHHH U HABBHIKOB B TEUEHHE CEMECTpa MM Y4eOHOro roja. Texymiwii
KOHTPOJIb 3HAHUN, YMEHUN U HABBIKOB CTYJIEHTOB OCYIIECTBIISIETCS B X0/i€ Y4EOHBIX (ayAUTOPHBIX)
3aHATUH, MPOBOAMMBIX MO pacnucanuio. PopMaMu TEKYIIEro KOHTPOJIS BBICTYHAIOT ONPOCHl HA
1AO0pamopHbIX 3AHAMUAX, A makKdice Kopomxue (00 15 mun.) 3a0anus, BHIOTHSIEMbIC CTYJICHTAMH B
Hayayle JIeKIMW C LENbI0 TMPOBEPKH HAJIW4Ms 3HAHWH, HEOOXOOMMBIX JIi YCBOCHHS HOBOTO
MaTepuaa Wi B KOHIIE JISKLIUH JIJIsl BBISICHEHHUS CTETIEHH YCBOEHUS M3JI0KEHHOI0 MaTepHara.

PyGexHBIN KOHTPOJIb OCYILECTBISIETCS 1O 00Jiee MIIM MEHEe CaMOCTOSITEIbHBIM pa3jenam —
yueOHBIM MOJYJSIM Kypca U MPOBOJUTCS MO OKOHYAHUM U3YYEHHs] MaTepualia MOAYJS B 3apaHee
YCTAaHOBJICHHOE BpeMs. PyOeXHbIi KOHTPOJIb MPOBOIMTCS C IIETBIO OIpPECIICHHS KauecTBa
YCBOGHHUSI MarepHaja yuyeOHOro MOAYNs B LieJoM. B TedeHue cemecTpa MPOBOAMTCSA JABA TaKUX
KOHTPOJILHBIX MEPOIIPHUSTHS 110 TPadHKYy.

TeMbl U KPUTECPUH OLICHUBAHUSA CaMOCTOATEIbHOM paGOTbI

IIpoMe:KyTOUYHBII KOHTPOJIb - UTOTOBAsl OLIEHKA 3HAHUW CTYAEHTA, OCYIIECTBISACTCS I10
HAKOIUTEIbHOM CHCTEME CyMMHUpOBaHHMEM O0ajuioB, MOJY4YEHHBIX B TMpoIecce TEeKYIero u
pyOEKHOTO KOHTPOJIS.

®opMma MPOMEKYTOUHOTO KOHTPOJIS — IK3aMEeH

[IpoBeaeHne TEKyIEero U MPOMEKYTOYHOTO KOHTPOJISL MO JAUCIMIUIMHE OCYIIECTBISETCS B
coorBeTcTBUM ¢ [Tonoxennem COI'Y.

Metoauka ¢popMUpPOBaHNA Pe3yabTHPYIOLIEH OLEHKHU

B xone Teky1ero KoHTpost CTyAeHTbl MOryT Habpars 0-70 Gaios:
1 1 pyOexKHAS ATTeCTALMSI - MAKCHMAJILHO 35 0a/LU10B; U3 HUX:
Ot 0 10 15 GamioB (pyOekHas aTTecTallus) — TECTUpOBaHUE B 1ieHTpe TecTupoBanusi COI'Y;
Or 0 no 20 GamwioB (Tekymias OlLIEHKAa) — aKTHBHas paboTa 3a JaHHbBIA IMepuoj Ha
71a0b0PaTOPHBIX 3aHITUSIX
2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 35 0aJ/10B; U3 HUX:
Ot 0 10 15 GamioB (pyOekHas aTTecTallus) — TECTUpOBaHUE B 1ieHTpe TecTupoBanusi COI'Y;
Or 0 ngo 20 GamwioB (TeKymlas OlLIEHKAa) — aKTHBHas paboTa 3a JaHHbBIA I[epuoj Ha
71ab0PaTOPHBIX 3aHITUSIX
IIpomeKyTOUHBIN KOHTPOJIb:
VY4eOHBIM TUTAaHOM T10 JAaHHOM JMCIUIUIMHE TPETYCMOTpPEH SK3aMeH. 3a YCTHBIH OTBET Ha
3ayere CcTyAeHT noxydaer 0-30 Gaios.
PesynpTupyrormias omnenka ckiaasiBaeTcs mo coorserctBytomeid BPC gopmye:
(T1+ T2) + (P1+P2+3):2
raeT1t+ Tz - komuuecTBO 6AUIOB 3a TEKYIYIO paboTy CTY/IEHTOB B CEMECTpe
P1+ P2 - xonmraecTBO 6aiToB 32 2 KOMIIBIOTEPHBIX TECTUPOBAHUM CTYICHTOB B CEMECTPE
3 - KOJMUYecTBO OaIoB, HAOPaHHBIX Ha 3a4yeTe




Ixkana uToroBoi akaeMn4ecKoil yCreBaeMoCTH CTYACHTOB 0 TUCHHUIIUHE

Cucrema ouenok COI'Y
CymmMma GamioB Haszpanue UucnoBoi SKBUBAJICHT
86 - 100 OTIIUYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJICTBOPUTEIHHO 3

B Ttom ciyuae, korna HaOpaHHBIE B ceMecTpe Oayuibl HE MO3BOJSIOT CTYICHTY MOJIYYHUTb
YIIOBJICTBOPUTEIHLHON OIIEHKH, OH MMEET MPaBO C/IaBaTh SK3aMEH B CECCHIO TI0 BegomocTu Ne 2 6e3
yueTa TeKyIuX 0aJuioB U MOTyYUTh MakcuMalibHO 70 Oaos.

IIpruMepHBbIi epeYyeHb BOMPOCOB K 3a4eTy M0 AHAJTUTHYECKOH XMMUM
(st popmuposanust komnereniu OIMK-2)

1. AnHamuTudeckasd XHMHUS, ILSIM W 3aaud. AHAJIW3 KA4YECTBCHHBIM M KOJIMYCCTBCHHBLIN.
Knaccugukarus BUI0B aHanK3a 10 KOJIUYECTBY OIPEAEIIEMOro BeIeCTBa.

2. XapakTepucTHKa YyBCTBUTEJIBHOCTH aHaJIUTHUYecKux peakuuil. [IpenenbHoe pazbasieHue,
npezenbHas KOHIEHTpauus. MUHUMaIbHBINA 00beM MpeieibHO pa30aBIeHHOIO PacTBOpA.

3. Anaynm3. AHaTUTHYECKUN ITUKI. AHATUTHYECKUN curHalI. OCHOBHBIC TPEOOBAHUS K aHAIIN3Y.

4. IIpaBWIBHOCTH U BOCIPOM3BOAMMOCTD aHanu3a. [lorpemHocTu cucreMaTu4eckue U CilydanHsle,
abCoIIOTHBIE U OTHOCUTEIbHBIE. Hanbonee TouHble METO/IbI aHAIHU3A.

5. UyBCTBUTENbHOCTh aHanu3a. AOCOIIOTHBIH M OTHOCUTENbHBIM Tpenensl OOHapyKeHUs.
Haubonee uyBcTBUTENBHBIE METO bl AHATIN3A.

6. I'paBuMeTpUYECKHE U TUTPUMETPUUYECKUE METOJbl aHAIN3a, UX IPEUMYIIECTBA U HENOCTATKU.
Knaccugukarus aHaTUTHIECKAX XUMHYECKIX PEeaKInii.

7. Ilonatne o ¢uU3MYECKUX M (PU3UKO-XMMHUYECKMX METOJaX aHaju3a, UX IMpeuMyILecTBa U
HEJ0CTaTKHU.

8. IIpruMeHeHne KUCIO0THO-OCHOBHBIX PEAKIUI B AHAIMTUYECKON XUMHUH.

9. CunpHble U cnadble 1eKTpoauThl. CTENEHb U KOHCTaHTa JAMCCOIMAalMU. 3aKOH pa30aBieHUS
OctBanbna. CMelieHne HOHHBIX PaBHOBECHI.

10. CocTosiHME CHUJIIBHBIX 3JIEKTPOJIUTOB B pacTBOpax. AKTUBHOCTb. KoapduimeHt akTUBHOCTH.
HonHnas cuna pacTBopa.

11. Bydepnsie pactBopsl. Ha3zHauenne u mpunmun aedctBus 0ydepHbix pacTtBopoB. bydepnas
eMKocTh. [Ipumenenue OydepHbIX cMecell B XUMUYECKOM aHaJIN3e.

12. T'uaponus coned. CreneHs M KOHCTaHTa rujposn3a. Poib ruponnsa B XUMHUUECKOM aHAIU3E.
13. OKHCINUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLUU B AHATUTHYECKOM xumuu. OB-moreHuumansl u
(bakTopsbl, BIUAIONIME Ha UX BEeIUYUHY. Y paBHeHue HepHcera.

14. PactBopuMOCTh ocaakoB. IIpousBeneHne pacTBOpUMOCTH. BnusHue coneBoro sddexra u
OJIHOMMEHHBIX HOHOB Ha PACTBOPUMOCTH OCAJKOB.

15. MeTton KUCIOTHO-OCHOBHOT'O TUTPOBAHUS: PEAKLIUU, TUTPAHTBI, YCTAHOBOYHbIE BEIIIECTBA.

16. KucnorHo-ocHOBHBIE HHAMKATOpbl. MoHHO-XpomodopHas Teopusi MHAMKaTOpoB. MHTepBan
nepexoaa uaankaropa. I[lokazarens TutpoBanus pT. IIpunimn BeiOOpa MHAMKATOPA.

17. KpuBble TUTpOBaHUS N0 METOAYy HeuTpanm3anuu. Touyka -SKBUBaJIEHTHOCTH. CKadok
TUTpOBaHMUA U (aAKTOphl, BIMAONIME Ha ero BenuuuHy. CrnocoObl (UKCHUPOBaHUS TOUYKU
HKBUBAJIEHTHOCTH.

18. MeTo/ mepMaHraHaTOMETPUU: YpaBHEHHUE PEAKLIMU, TUTPAHT, YCTAHOBOYHBIE BEIIECTBA, CIIOCO0
¢buKcHpoBaHUs TOUKH 3KBUBAJIEHTHOCTH, 00JIaCTh IPUMEHEHMUSI.

19. Merton XpoMaTOMETpUU: ypaBHEHHs PEAaKIMH, THUTPAHT, YCTAaHOBOUYHBIE BEIIECTBA, CIIOCOO
(buKcHpOBaHUS TOUYKH SKBUBAJIEHTHOCTH, 00JaCTh MPUMEHEHHUS.

20. Kowmmuekconomerpusi. Kommuekconsl. CrnocoObl (UKCHPOBAHHUS TOYKH SKBHUBAJIECHTHOCTH.
[TpuHtUT NEHCTBUS METATUTMHANKATOPOB. OMNpeieieHne )KeCTKOCTH BOIBI.

21. Metoa ocaxnaenus: rekcannanodepparomerpus. Cymuocts Metoaa. TUTpaHT MeTo/a, Crocod
(buKcHpOBaHUS TOUKH SKBUBAJIEHTHOCTH, 00JaCTh MPUMEHEHHUS.



22. I'paBUMETpHUYECKHE METOMIBI aHAIM3a: MEeTOJ ocaxaeHus. Obmas cxema ananuza. OcaxmaeMas
U BecoBasi (OPMBI, IPeabsIBIIIEMbIE K HUIM TPEOOBaHUSI.

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

1. IlpenmeT aHaTUTUYECKON XUMHUH, €€ LICJIH U 3a]]a4u.

2. MecTo U poJsib aHAIUTUYECKON XMMUU B IHUILEBOIN POMBIIUIEHHOCTH.

3. KauecTBeHHBIN M KOJNMYECTBEHHBIH aHaIN3. XUMUYEeCKUe, PuU3nYecKue U (PU3NKO-XUMHUUYECKUE
METO/Ibl aHAJIM3A.

4. CoBpeMeHHbBIE METO/IbI aHAJIN3a U TPEOOBAHUS K HUM.

5. CBs3b MeXly 00BEKTOM M METOJIOM aHAJIN3a.

6. Xumuueckoe paBHoBecre. KOHCTaHThl XUMUYECKOI'O PABHOBECHS.

7. OCHOBHBIE TUIIbI PEAKIINI, UCIIOJIb3YEMbIX B AHAIUTUYECKOW XUMUMU.

8.AKTUBHOCTb M KOHIIeHTpatus. Monnas cuia pactBopa.

9. KucinotHo-0CHOBHOE paBHOBECHE.

10. KommiekcHble COEIMHEHUS M HX XapaKTEpUCTUKU. THIIBI KOMIUIEKCHBIX COEAMHEHUH,
UCIIOJIb3YEMBIX B AHAIMTUYECKON XMUMHH.

11. OkuCcIUTENEHO-BOCCTAHOBUTEIILHOE PAaBHOBECHE.

12. PaBHOBecue B cucteme pacTBop-ocanok. IIpomsBenenune pacrBopumoctu. Baxneimune
OpraHMYECKHUE U HEOPTaHUYECKUE OCAAUTEIH.

13. Knaccudukanus norpemHocteil XxuMudeckoro aHanuza. CucreMaTHUecKHe U CilydaiiHble
HOTPELIHOCTH.

14. IIpaBUIBHOCTE U BOCIIPOU3BOJAUMOCTb, METOJIbI UX OLIEHKH.

15. XapakTepUCTUKM aHAJIUTUYECKUX pEaKUUil: YyBCTBUTEIBHOCTb, Hpeleal OOHapyKeHus,
U30UpaTETHbHOCTD (CEIEKTUBHOCTD) U CIICIU(PUIHOCTD.

16. KauectBeHHbIH aHanu3. CxemMbl KaUECTBEHHOI'O aHAJIN3a, UX JIOCTOMHCTBA U HEJIOCTATKH.

17. Dransl ananu3a. Bei6op metona ananuza. Ot6op npo6sl. [loaroroska npoOsl Kk aHATIU3Y.

18. CymHOCTh I'paBUMETPUUECKOIO METO/Ia aHAJIU3a, €ro JIOCTOMHCTBA U MPUMEHEHHE B aHAJINU3E
IIPOJYKTOB IIUTaHUS.

19. TIpsiMble ¥ KOCBEHHBIE METO/IbI TPaBUMETPUU. [ paBuMeTpuUecKuii GpaxTop.

20. YcnoBus noydyeHus: KpUCTaJUIMYECKUX U aMOP(HBIX OCaIKOB.

21. TuTpumeTpuYecKuil aHanu3: OOILIMe CBEIAEHMs, JOCTOMHCTBA M HEAOCTaTKH, NMPUMEHEHHUE B
aHaJIN3€ NPOYKTOB IMUTAHUS.

22. Knaccuduxanus THATpUMETPUUYECKUX METO/10B. CIIOCOOBI TUTPOBAHUS.

23. TpebGoBaHus, NpeIbsABIIEMbIE K PEAKIUAM B THUTPUMETPUUECKOM aHaIu3e. Buapl THTpOBaHUS.
24. BpluuCl€HHE MOJISIPHBIX MAacC AKBHUBAJEHTOB B Pa3jMYHBIX METOJAaX TUTPUMETPHUUECKOTO
aHaJIN3a.

25. Touyka SKBUBAJIEHTHOCTH M KOHEYHas TOYKAa TUTPOBAaHUA. MeTolbl OOHapyXEeHHUs] KOHEUHOU
TOYKH TUTPOBAHUS.

26. VIcTOYHMKY MOTPEUTHOCTEN B THUTPUMETPUUECKOM aHAIM3E.

27. IlepBuyHble CTaHAApThl, TpeOoBaHUs, MNpeabsBiseMble K HUM. Dukcananbl. BTopuunblie
CTaH/apTBhl.

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

29. NHTepBan mepexona OKpacKu WHAWKaTopa. BeIOOp MHIAMKATOpa U YCTAaHOBICHHSI KOHEYHOM
TOYKH TUTPOBAHUS.

30. OnpeneneHre yCTpaHUMOM Y IMTOCTOSIHHOM JK€CTKOCTH BO/IBI.

31. OKuCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHHUE.

32. OcaguTenbHOE TUTPOBAHUE.

33. KoMmiekcoHOMETpUUECKOE TUTPOBAHHUE.

34. OOutas xapakTepucTuka GU3NKO-XUMUUYECKIX METOJIOB aHATIN3a.

35. Knaccuduxanus Gpu3anko-xuMHUECKUX METOI0B aHAIH3a.

36. OnTHdeckre METO bl aHAITN3a, UX KITACCU(HUKAIIHS, JOCTOMHCTBA M HEJJOCTATKH.

33. JIroMMHECIIEHTHBIN aHaIN3: 00I11ast XapaKTepHUCTUKA METOIA U MPAKTHYECKOE TPUMEHEHHE.



34. CnektpodoromeTpusi: o0Omas XapaKTEPUCTHKA METO/Ia U MMPAKTHIECKOE TPUMEHEHHE.

35. IloTeHIIMOMETpUSI: OCHOBBI METO/IA, €r0 JOCTOMHCTBA U HEJTOCTATKHU.

36. DNEKTPOXUMUYECKUE METOIbI aHAJIN3a, UX IOCTOMHCTBA U HEJIOCTATKH.

37.0KkcTpakiuus Kak METO/ pa3/iesIeHUs] U KOHIIEHTPUPOBAHUS 3JIEMEHTOB.

38.Xpomarorpadus: obias XxapakTepucTUKa METOo/1a, KiaccuuKalus 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 BOMNPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHMWA 00 OOBEKTE, MPOSBISIOMIASACS B CBOOOIHOM
ONEPUPOBAHUY TOHATUAMH, YMEHHUU BBIJCIUTh CYIIECTBEHHbIE U HECYLIECTBEHHBIE
€ro  MpHU3HAKH, [PUYMHHO-CICICTBEHHbIE  CBA3M. 3HaHME 00  0OBeKkTe
JEMOHCTpHpYeTCs: Ha (OHE IOHMMAHUs €ro B CHCTEME JaHHOM HAayKu H
MEXIUCIHUIUTMHAPHBIX cBsizel. OTBET (GOpMYIHpYyeTCsl B TEPMHHAX HAYKH, M3JI0KEH
JUTEPATypHBIM  SI3bIKOM, JIOTMYEH, JI0Ka3aTeleH, JEMOHCTPUPYET aBTOPCKYIO
MIO3UIUIO CTYJECHTA.
JlaH TONHBINA, pa3BEepHYTHII OTBET Ha IIOCTaBJIEHHBIH BONPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKA3aTEIbHO PACKPHITHI OCHOBHEIC
IIOJIOKEHHUSI TEMbI, B OTBETE IIPOCIEKHBAETCS 4YeTKas CTPYKTypa, JOruyeckas
[IOCJIEZI0BATEIBHOCTh, OTPAXKAIOLIAsl CYIIHOCTh PAaCKpPhIBAEMBIX IOHSATUH, TEOpUH,
sABJICHUH. 3HaHUE 00 0OBEKTE IEMOHCTpUpPYETCs Ha (POHE MOHUMAHUS €ro B CUCTEME
JAHHOW HAayKd M MEXAUCUMIIMHAPHBIX cBsized. OTBET WU3JI0KEH JIUTEpaTypHBIM
A3BIKOM B TE€PMHMHAX HaykKu. MoryTr ObITb JONYIIEHBbl HEIO0UYeThl B OIpE/eNeHUU
MTOHSITUM, UCIIPABJIEHHBIE CTYJIEHTOM CaMOCTOSITEJIbHO B IPOLIECCE OTBETA.
JlaH TNONHBINA, pa3BEpPHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC, MOKA3aHO YMEHHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYLIECTBEHHbIE NMPU3HAKU, TPUUYMHHO-CIIEICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTUYCH, U3JI0KEH B TepMUHax Hayku. OqHako | 36-40
JIONYLIeHbl HEe3HAYMTEIbHbIE OMMOKU MM HEAOYEThbl, UCIPABICHHBIE CTYAEHTOM C
MTOMOUIBIO «HABOSIINX» BOIIPOCOB MPENOIaBaTEeNsl.
JlaH mOJHBIN, HO HEJJOCTATOYHO MOCIIEI0BaTEIbHbBIN OTBET Ha OCTaBJIEHHBIN BOIIPOC,
HO TIpU 3TOM IIOKa3aHO YMEHHUE BBIIECIUTH CYLIECTBEHHbIE U HECYIECTBEHHBIE
MPU3HAKYU U IPUYUHHO-CIIEICTBEHHBbIE CBsI3U. OTBET JIOTMYEH U U3JI0’KeH B TepMHuHax | 31-35
Haykd. MoryT ObITh AomymieHbl 1—2 omMOKU B ONPEICTICHHNH OCHOBHBIX TOHSTHH,
KOTOPBIE CTYJICHT 3aTPYAHSIETCS] HCIIPABUTH CAMOCTOSITEIIHHO.
JlaH HEIOCTaTOYHO IOJNHBIA M HEJOCTATOYHO pPAa3BepHyTHIM OTBeT. Jlormka u
MOCTIeIOBATENbHOCTh M3JIOKEHUSI MMEIOT HapymeHus. JlomymeHnsl omuOku B
PacKpbITUM  TOHATUH, ymoTpeOieHun TepMuHOB. CTyaeHT He  crnocoOeH
CaMOCTOSITENIbHO BBIIEINTh CYLIECTBEHHBbIE UM HECYIIECTBEHHble Mpu3Haku u | 26-30
MPUYMUHHO-CJIEICTBEHHbIE CBSI3U. CTYAEHT MOXKET KOHKPETU3UpOBaTh O0OOIIEHHbIE
3HaHUS, JI0Ka3aB Ha MNpHUMepax HX OCHOBHBIE MOJOXEHHUS TOJBKO C IOMOIIBIO
npenojasatens. PeueBoe opopmiienre Tpedyer nonpaBok, KOPPEKIUH.
JlaH HemoNHBIM OTBET, JOrMKa M IOCJIEJ0BATEIbHOCTh HW3JIOKEHUS HMEIOT
CYIIECTBEHHbIE HapylleHus. JlomymieHsl TpyOble OMMOKM TpH ONpeNeTIeHUun
CYLUIHOCTH PAaCKpbhIBA€MbIX TOHSATHI, TEOpUH, SBIICHUH, BCIEACTBHE HEMOHUMAHMUS
CTYJEHTOM HMX CYIIECTBEHHBIX M HECYLIECTBEHHBIX NPU3HAKOB U CBsi3el. B orBere
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBHITh KOHKPETHBIE IMPOSIBICHUS OOOOIIEHHBIX
3HaHU He noka3aHo. PeueBoe odopmiieHne TpedyeT MonpaBoK, KOPPEKLUH.
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JlaH HETOJHBIA OTBET, MPEICTABIAIONIMK COOON pa3spO3HEHHBIC 3HAHUS 1O TeME
CYIICCTBCHHBIMUA
(dbparMeHTapHOCTb, HEJIOTUYHOCTh H310kKeHHs. CTYAEHT HE OCO3HAET CBS3b JaHHOTO
IOHATUA, TCOPHUU, ABJICHUA C HAPYIrUMU O6’beKTaMI/I JUCHUITIINHBI. OTCyTCTBYIOT

BOIIpOCa €

olIMOKaMu

B OHNpCACIICHUAX.

[IpucyrcrByror

BbBIBOJIbI, KOHKPCTHU3aIUA KW OOKaA3aTCIbHOCTb H3JIOKCHUS. Peun HCTpaMOTHas. 1-20
I[OHOJIHI/ITGJIBHBIC U YTOUHAIOMIMC BOIPOCHI IIpCroAaaBarcyia HE MNIPUBOAAT K
KOppEKIKUH OTBETA CTyACHTA HC TOJIBKO Ha IOCTaBJICHHBIN BOIIPOC, HO U HA APYIrue
BOIPOCHI JUCHUIIJIMHBI.

He IMOJIYYCHBI OTBETEI I10 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 «Kommerennuun Komnerenimmn Kommerenmn

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

3HaHus OTCYTCTBYIOT, | CdopMHpPOBaHEI 3HaHus OOIIMPHEIE, 3HaHUs TBEP/BIE,
YMEHMSI U HaBBIKU HE 0a30BbIe CUCTEMHBIE. apryMEeHTHPOBAHHBIE,
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. HECTaHapTHBIX
JleMoHCcTpHpyeTCcs JemoHCcTpHpyeTCs TBOPYECKHUX 3aJIaHUM.
HU3KHUI YPOBEHb JIOCTaTOYHBIA YpPOBEHB JleMoHCTpUpyeTcs
CaMOCTOSITEIBHOCT CaMOCTOSITENIbHOCTH BBICOKHI YpOBEHb
Y TIPAKTHYECKOTO YCTONYHMBOIO CaMOCTOSITEIIbHOCTH,
HaBbIKA. MIPAKTUYECKOTrO BBICOKasl aJallTUBHOCTh
HaBBIKA. ITPAKTUYECKOr0 HAaBbIKA
Onucanue KpuTepueB OLICHUBAHUS
OO6yuaromuiics OO6yuaromuiics OO6yuarouuiics OOyuaronmiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE U NOHUMAHHE | - riyookue,
npoOesibl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4yeOHOro MaTepuaia; | Marepuana; KOHTPOJINPYEMOTO apryMEeHTHUPOBAHHBIE
- JIOIyCKaroTes | - HENoJIHbIE | 00beMa MPOrPaMMHOIO | 3HAHUSI TPOrPaMMHOIO
IIPUHLIMIIAATIbHBIE OTBETHI Ha | MaTepuana, MaTepuania,
OLIMOKM TpU OTBETE | OCHOBHBIE - TBepAble  3HAHUSA | - I[OJIHOE IOHMMAaHUE
Ha OCHOBHBIE | BOIIPOCHI, OIIMOKH | TEOPETUYECKOTO CYLIHOCTH u
BOITPOCHI ounera, | B OTBETE, | MaTepHaa. B3aUMOCBSI3H
OTCYTCTBYET 3HAHME U | HEAOCTATOYHOE -CII0COOHOCTD paccMaTpuBaeMBbIX
MMOHMMAaHUE OCHOBHBIX | TOHUMaHUE yCTaHaBIIUBATh U | IPOLIECCOB M SIBJICHUH,
MOHATUM U KaTEropyii; | CyIIHOCTH OOBSICHATD CBSI3b | TOYHOE 3HAaHUE
- HEMOHMMAaHHUE | U3JIaraeMbIX MPaKTUKA M TEOPHUH, | OCHOBHBIX MOHSATHI B
CYLIHOCTH BOIIPOCOB; BBISIBIIATh paMKax 00CYXJIaeMbIX
JIOTIOTHUTEIbHBIX - HEYBEpEHHblE€ U | IPOTUBOPEUUs, 3aJlaHul;
BOIPOCOB B pPaMKax | HETOYHBIE OTBETHI | IPOOJIEMBI uj|- CIIOCOOHOCTb
3aJlaHul Ousera; Ha TEHJCHIIMY Pa3BUTHUS; YCTaHaBIIMBATh U




- OTCYTCTBUE YMEHUS | AOIOJHUTEIbHBIE - IpaBUJIbHbIE U | OOBACHATH CBSI3b
BBINIOJIHATh BOIIPOCHI; KOHKPETHBIE, 0e3 | IPaKTHKHU U TEOPHUU;
IIPaKTUYECKUE - HEeJOCTaTO4YHOE | rpyObIX omuooK, | - JIOTUYECKHU
3a7aHusl, BJIAJICHUE OTBETHI Ha | OCJIEA0BATEIbHbIE,
MIPEyCMOTPEHHBIE JUTEpaTypoi, IIOCTaBJICHHBIE COJZIEpIKATEIIbHBIE,
MIPOrpaMMoOit PEKOMEHIOBAHHOW | BOIIPOCHI; KOHKPETHBIE 51
JUCLUIUIVHBI, IporpaMMoin - YMEHME  peuaTrh | HCYEPIBIBAIOIINE
- OTCYTCTBUE | JUCLMIUINHBI; MPAaKTUYECKUE 3aJaHus, | OTBETHl HA BCE 3aJlaHUS
TOTOBHOCTHU - ymeHue  0e3 | KOTOpbIE cienyer | Ouera, a TaKXKe
(cocobGHOCTH) K | TpyOBIX  OIIMOOK | BHITIOJIHUTS; JOTIOJTHUTEIbHBIE
JUCKYCCUM W HU3KYIO | peuiaTrhb - BJIAJICHUE OCHOBHOM | BOIPOCHI
CTEIICHb MPaKTUYECKUE JUTEPATypo, 3K3aMEHATOPA;
KOHTaKTHOCTH. 3a/1aHMs], KOTOpPBIE | PEKOMEHI0BaHHOM - yYMEHHE  pellarhb
crenyer MIPOrpaMMOi MPAKTUYECKUE 3a/IaHUS;
BBIIIOJIHUTb. JUCLUIUINHBI; - cBoboOaHOE
- HAJIM4KUe COOCTBEHHOM | UCIIOJIb30BAHKE B
000CHOBaHHOI OTBETaxX Ha BONIPOCHI
MO3UILUU 10 | MaTepUaIoB
00CyKIaeMbIM PEKOMEHI0BaHHOM
BOIIPOCaM. OCHOBHOU 5
Bo3MoxHBI JOTIOJTHUTEIBHOU
HE3HAYUTEIIbHbBIC JIUTEPATYPBHIL.
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»

Ipumepnvie mecmoeguie 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 ananu3za OmHocumces
doTtomeTpus

I'paBumerpus

Kynonomerpus

Konnykromerpus

Ha uem ocnoseana Knaccuukauyua memooos AHAIUMUYECKOU 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
Waytye ¢ BbIISICHUEM TETIOThI

Wayiye ¢ moriomeHneM SHepruu
ConpoBokaaromuecs: BHIUMBIM 3 dekrom
JIroOble XMMUYECKHE PeaKIUu

Cneyuguueckue ananumuyeckue peaKyuu XapaKmepHol 0/
OpgHoro noHa

JIByX HOHOB

Tpex noHOB

I'pynns! noHOB

MuKkpoxkpucmaniockonuieckue peakyuu — Imo paznoGuOHOCHLb PeaKyuil
Wnymmx ¢ BeIAETICHUEM Ta3a

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 aHATM3HPYEMOTO pacTBOPA, HEOOXOAMMBIH Ul OOHAPYKEHHS OTKPHIBAEMOTO BEIECTBA JAHHOM
AHAITUTHYECKON peaKiuen

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

TOYHO W3BECTHBIII 00BEM aHAIM3UPYEMOrO pPacTBOpa, HEOOXOAMMBIM Uil OOHApY>KEHHS OTKPHIBAEMOTO BEIIEeCTBa
JIAaHHOW aHAJIMTUYECKON peakuuei

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

Ilpeden oonapyswcenusa Cnin noxazviéaem

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 uyecmeumenvrnocmosio peakyuit ROHUMAIOM

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 TAHHOH peakiuu

Macca BeniecTBa, KOTOPYIO MOXHO OTIPEAEITUTH C IIOMOIIBIO JAHHOTO peareHTa

Oprblﬂae.MblM MUHUMYMOM HA3bl6ACMCA

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

Haumensbiee xoandecTBO BCIICCTBA, KOTOPOC MPpH OMNPCACIICHHBIX YCJIOBUAX MOKHO OTKPBITH I[eﬁCTBPIGM JaHHOTI'O
pcearcara

M3BecTHOE KOTMYECTBO BEHICCTBA, KOTOPOC MOKHO OTKPBITH JIECTBUEM JIAHHOTO pearcara



HewusBecTHOE KOJNMYECTBO BELIECTBA, KOTOPOE HPHU OMPEJIEIICHHBIX YCIOBHSIX MOXXHO OTKPBITH JIEUCTBUEM AHHOTO
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 OOHapykeH 1 rpaMM IaHHOTO BEUIeCTBa 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 MOMOINM JAaHHON aHAJIMTHYCCKOUN
peakuuu

Ilpedenvnan konyenmpayus

HanMenbimass KOHIEHTpanus, MPH KOTOPOH OMpenensieMoe BEIIECTBO MOXKET OBITH OOHApyKEHO B PACTBOPE JaHHOMH
AHAIUTUYECKON peakiueit

HanGonbmrass KOHIEHTpanus, IpH KOTOPOH ONMpeAeIsseMoe BEIIECTBO MOXKET ObITh OOHApyXEHO B PacTBOpPE JAHHOH
AHAIUTUYECKON peaKiueit

H3BecTHass KOHIIEHTpauusi, PH KOTOPOH OIpeAenseMoe BEIECTBO MOXKET OBITh OOHApY)XEHO B pacTBOPE JAHHOW
AQHAIUTUYECKOM peaKiueil

TouHO M3BeCTHAsI KOHIEHTPAIIKS, TP KOTOPO BEIIECTBO MOXKET OBbITh OOHAPYKEHO TaHHOW aHAINTHYECKOH peaKiueit

Cnocobnocmpulo yacmuy 6 ceoem 0OeCnpepvLléHOM XAOMUUECKOM OBUMNCEHUU CHMATKUBAMbCA O00HA ¢ Opy20ll, 6
pe3yivmame uezo RPOUCXO0OUHL XUMUUECKOE 83aUMOOeIiCHeue, HA3bI6ACMCA

AKTHBHOCTEIO

Konuentpanueit

PaBHOBecuem

CkopocTbio

Cxod0umocmov pe3ynbmamos — Mo KA4ecmeo usmepenuil, omparcaiouiee 0au3ocmsv Opyz K Opy2y pe3yibmamos
usmepenuii, 6bINOIHACMbIX 6

Pa3nbIx ycioBusax

OAMHAKOBBIX YCIOBUAX

HopMmanpHbIX ycnoBuax

CraHIapTHBIX YCIOBHIX

Hozcpewnocmuio (unu owmuodKoit) onpedeenus Ha3vleaemcs

OTKJIOHEHHE PE3yNbTaTOB aHAIN3a OT HCTUHHOTO COJIEPIKaHMS OIPEIeNIIEMOT0 KOMITOHEHTa
ConeprkaHue ONpeeNsIeMOT0 KOMIIOHEHTA

OTKJIOHEHHE PEe3yNIbTATOB aHAJIN3a OT CPEAHETO COJECPIKAHMS ONPEIENIIEMOTO KOMIIOHEHTA
OOBeM onpeensieMoro KOMIIOHEHTa

Bocnpouzeooumocms pesynomamoe — 3mo Kauecmeo usMepeHuil, ompadcarouwiee 0auU30CMb Opye K Opyy
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 pasdenenue KAamMuoHo08 HA AHATUMUYECKUE ZPYNNbL 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

KonuuectBenHoro ananusza

XHUMHUUECKUX METOJIOB aHaJIN3a



DHU3UKO-XUMHUYECKUX METOAOB aHAIMU3a

Ha cxonvko zpynn denamcsa 6ce KAmMUOHbL COIACHO KUCTOMHO-OCHOBHOU cXeme CUCMEeMAmuieckoz0 anaiu3a
Kamuonoe

Ha tpu rpynmnst

Ha yetsIpe rpynmnsl

Ha nsate rpynn

Ha miects rpynn

Conu Kakozo kKamuona 0arom uoiemoasnlil yeem
Ca?

Sr?*

BaZ+

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 LBET

3eJIeHOBATO-KEJITHIN IIBET

KapmuHoBO — kpacHbIil LIBET

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

JInTnit

Kannit

Kanbiumit

Harpuii

Knaccugukayua kamuonos, 0CHOGAHHAA HA PA3IUYHOU PACMEOPUMOCIU CYIbDHUI08, KAPOOHAMOB U XTIOPUOOE,
Ha3zvleaemcs

CepoBo10pOAHOI

Kucnorno-ocHoBHOM

AmmuagHO-(pochaTHOM

Kap6onarHo-cymbpumHON

OcnosHnoe mpebosanue K KAUeCmMeeHHOU AHANUMUYECKOI XUMUYECKOT peaKyuu
CTexnoMeTpUIHOCTh

IlonHoTa npoTekanus

CKOpPOCTb IIPOTEKAHUS

Hannuue ananutuueckoro 3ddekra

Cunee okpawiueanue ¢ OupeHuUIaAMUHOM 8 RPUCYICHIEUU KOHUEHMPUPOBAHHOIL CEPHOTI KUC0NMbL 0dem UOH
SCN-

NO3

5032'

C2042'

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, UCIIOIB3YEMBIH TS U3BIICUCHUS BEIIECTB U3 IKCTPAKTA

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 nuxce hopmynuposox evibepumne npasunbHylo 011 onpedeneHus noHAmuUA ""IKCmpaKyuoHHlil
peazenm'"'

Bonnas ¢asa, comeprkamas BemecTa, H3BIeKaeMbIe U3 SKCTPAKTa

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

OpraHu4ecKuii paCTBOPUTENH B YICTOM BHIE WM COACPIKAIINNA peareHT, N3BJICKAIOIIN BEIIECTBO U3 BOAHOH (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 COACPIKAIIMIA PEareHT, U3BICKAIOIINI BEIIECTBO M3 BOHOMN (asbl
CocraBHasi 4acTh OKCTPareHTa, B3aMMOJCHCTBYIOIIAS C  HW3BJICKAGMbIM  BEIIECTBOM C  00pa3oBaHHEM
IKCTPATHPYIOIIETOCs COSTUHEHHS

H3 nepeuucnennuix eviute opmynupogok gplbepume npasuibHylo 01a onpeoenenus nonamus ""yxempaxkm'’
Opraau4ecKuii paCTBOPHUTENH B YHCTOM BHJIC, H3BICKAOIIIIA BEIIECTBO U3 BOJHOHN (a3sl

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

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

PactBop pearenTa, 0OBIYHO BOJIHBIM, UCTIONB3YEMBbIH JJIsl H3BJICYCHUS BEIIECTB U3 SKCTPAKTa

B ocnoge sxcmpakyuonHHozo pagrnogecus neiicum 3aKon
Oma

®dapanes

Bant-T'odda

Pacnpenenenus Hepucra

Ommnowenue cymmapHuoi Maccovl (Cymmapnozo Koauuecmea) IKCmpazupyemozo 6euiecmea 6 op2aHuieckoll asze k
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

Cxo0umocms pe3yibmamos — MO KA4ecmeo umepenuil, ompascarouiee 01u3ocms Opyz K Opyzy pe3yibmamos
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:

PasHocTh MEX Ay MPAaKTHYECKUM BBIXOJOM OMPEENAEMOr0 KOMIIOHEHTA 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 ATIOMUHUS OUEHUBAIOM NO WIKAe
KennBuna

®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 6ymaru

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 MeHCOYy ROOBUINCHOIL U HENOOBGUICHOI hazamu, npedcmasnaroueli codoil HeuoKoCmb, IMO:
PacnpenenurensHas xpoMaTorpagus

AncopOrroHHast XxpoMmartorpapus

HonooOMmenHast xpomarorpadus

Xemuxpomatorpadus

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

LBeTom

Bpokmanom

Bpencrenom

Xpomamozpagua, ocnoéannas HA UCHONLIOGAHUU HEOOUHAKOBOU CHOCOOHOCHU PA30enAeMbIX KOMHOHEHMO8
ecmynamp 6 cneyuguueckoe 63aumooeiicmeue ¢ N0BEPXHOCHbIO A0COPOEHMA - HenoOBUICHOU ha3vl — 3a cuem
aocopoyuu, 3mo:

PacnipenenurenpHas xpoMaTorpapust

HonoobmenHast xpomarorpadpust

AncopOuonHas xpomaTorpadus

Xemuxpomatorpadus

Xpomamozpat[m;l, OCHO6AHHAA HA UCNOJIB306AHUU pasﬂutmozi CROCOOHOCMU UOHOG pa3beﬂ}l€Mblx KOMnoHnenmoe,



HaXo0AWUXCA 6 ROOBUIICHOU ha3e K 00MeHY ¢ UOHAMU HENOOBUICHOIL (a3bl, IMO:
PacnpenenurensHas xpomarorpadus

HMonooOmeHHast 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 gpopma — 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 3arps3HEHKUE KPUCTAILIIOB OCaIKa
O06pa3oBaHHe CMEIIaHHBIX KPUCTAJUIOB OCaIKa
BHyTpeHHee 3arpsi3HeHNE KPUCTAIUIOB OCaIKa
CoOBMECTHOE OCaXKICHHE

Hzomopghuzm — rmo:

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

Aocopoyusa — mo:

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

Iocneocascoenue — 3mo:

BHy’I‘peHHCe 3arpsA3HCHUEC KPpUCTAJJIOB OCaJiKa
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 1ubo Maccy OmoZHAHHOZ0 6eUleCmed, TUHO MACCYy OCHMAmKa, 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, ocnoéanHublil HA USMEPEHUU MACCbl AHATUUPYEMOZ0 BeUiecmed Npu ezo0 HenpepvléHOM HAZPeeaHUU 6
3a0annOM meMnepamypHom UuHmepeaie, IMo:

Metona oTTOHKH

MeTton ocaxxaeHus

MeTo BeIACICHHUSA

TepmorpaBuMeTpust

Hexkanmayua — 3mo:

Cnoco06 npoMbIBaHUs 0ca/ika Ha (GUIbTPE

Crnoco0 KOJIMYECTBEHHOr0 MepeHoca ocajgka Ha (UIIbTp, MU KOTOPOM K OC3JAKY NMPHUIMBAIOT HEOOJBLIYIO MOPIHIO
MPOMBIBHOH JKHJIKOCTH, B3MYYHBAIOT 0CAJ0K CTEKJITHHON MAJIOUYKOM U CIMBAIOT CYCIIEH3UIO HA (PUIIBTP

CrnmBaHme OOJBIICH YacTH pacTBOpa € ocajka depe3 GHIbTp

Crnoco6 mpoMbIBaHUS OCajKa, MPU KOTOPOM K OCaaKy B CTakaHEe INPHIMBAIOT HEOOJBINYI0 MOPLHUIO NPOMBIBHOM
JKUJKOCTH, TEPEMEIINBAIOT C OCAaJKOM B CTaKaHE, AAIOT PAacTBOPY OTCTOSTHCS M CIMBAIOT XHIKOCTh C OCaJKa Ha

¢umbTp

I'pasumempuueckan gpopma — Imo gopma, 6 ude KOmopoii onpeoensemoe 6eu,ecnmeo
OcaxnaaioT

B3BemmuBarot

OcaxaaioT, a 3aTeM B3BEIIMBAIOT

[TpombIBarOT 1 3aTeM QUIBTPYIOT

K xumuueckum memooam ananuza OmHOCUmMcn:
thotomerpust

THUTPUMETPHS

KYJOHOMETpPHS

KOH/TyKTOMETPHSI

B ocnose mumpumempuueckozo ananu3a nexicum 3aKon:
SKBUBAJIEHTOB

COXpaHEHHMsI MaccChl

KpaTHBIX OTHOIIEHUH

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 KOJIMIECTBEHHOT'0 aHaJIN3a, OCHOBaHHBIN HA TOYHOM M3MEPEHHH 00beMa pacTBOpa peareHTa, He0OXOMMOTO IS
SKBUBAJIEHTHOTO B3aMMOAEHCTBHS C OIIPEIEIIEMBIM BEIIECTBOM

METOJ KOJIMYECTBEHHOTO aHaJIN3a, OCHOBAHHBINA Ha N3MEPEHUH MacChl pacTBOpa

Tumpoeanue - amo:

KOHTPOJHpyeMoe J0OaBIeHHE TUTPAHTA K aHATM3UPYEMOU cHcTeMe

Jo0aBJIeHHE PacTBOpA aHAIM3UPYEMOTO BEIIECTBA K PACTBOPY M3BECTHON KOHIIEHTPAIUH

MOCTEIICHHOE TMPUOABICHUE CTAaHIAPTHOIO pACTBOpPa B MPUCYTCTBHH HHIUKATOPA JO W3MEHEHHS OKPAaCKH I
OTpeJeNIeHUs] TOYHO SKBUBAJIEHTHOTO KOJUYECTBA

MPOU3BOJIFHOE TOOABICHUE CTAHIAPTHOTO PACTBOPA B MPUCYTCTBUH HHAUKATOPA IO U3MEHEHHUS OKPACKH

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



XAMHUYCCKHUI QJIEMCHT, POCTOC WM CJIO0KHOC BCUICCTBO, COACPIKAHUEC KOTOPOTO ONIPECACIIAIOT B 06pa31I€
yCTOI‘/JI‘II/IBOC XUMHUYCCKH YUCTOC COCAMHCHHUEC TOYHO U3BCCTHOI'O COCTaBa

Tumpanum - amo:

PacTBOp pearcHTa ¢ TOYHO U3BECTHON KOHLIEHTpalen

YCTOMYMBOE XMMHUECKH YUCTOE COEIUHEHNE TOUHO U3BECTHOI'O COCTAaBA
MIPOCTOE WJIH CJIO’KHOE BEIIECTBO, COACp KaHNe KOTOPOTO OMPEICIISIOT B 00pasiie
pacTBOp peareHTa ¢ HEM3BECTHON KOHIEHTpaluen

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

OJTHOMY IEKTPOHY

OJTHOMY OZHO3apSJHOMY HOHY

BCEMY BBILICTICPEUNUCICHHOMY

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

OJTHOMY 3JIEKTPOHY

OJTHOMY OHO3apsAIHOMY HOHY

BCEMY BBILIETIEPEUUCICHHOMY

JKeueanenm ¢ memooax OKUCIUMENbHO-60CCHIAHOGUMENbHO20 MUMPOGAHUSA ONPedeAon NO 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

H3PO4

CH3COOH

Ykaoreume mumpanm memooa ankanumempuu:
HCI

KOH

H2S04

pacTBOp aMMUaKa

Buibepume cmanoapmmnoe eéeuwjecmeo ona cmaunoapmu3sayuu mumpanmaNaOH:
H2C204 « 2H,0



Na,B4O7 « 10H.0
KQCI'207
KOH

Bovioepume cmandapmmuoe éewrecmeo ona cmanoapmusayuu mumpanma HCI:
H2C204 o 2H20

Na,B4O7 « 10H,O

K2Cr207

KOH

Ykasncume, umo oznauaem nonamue «mouKa IK6UEAIEHMHOCIMUN):

MOMEHT TUTPOBAHHMS, IPU KOTOPOM MPOMCXOIUT PE3KOE U3MEHEHHE KaKoro-IMbo CBOMCTBA pacTBOpa

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

MOMEHT TUTPOBAHHMSA, IPH KOTOPOM MPOMCXOANT U3MEHEHHE OKPACKH WHIUKATOpa

MOMEHT TUTPOBAHHMSA, IPH KOTOPOM TUTPOBAHHE 3aKaHIUBACTCS

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

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

MOMEHT THTPOBAHHUS, IPHU KOTOPOM KOJHMUYECTBO NPHOABIEHHOI'O THUTPAaHTa XMMHYECKH 3KBHUBAJICHTHO KOJIWYECTBY
OIIPEEIIIEMOTI0 BEIIECTBA

MOMEHT TUTPOBAHUS, IIpU KOTOPOM HACTYIIAE€T XUMUYECKOE PABHOBECHUE

MOMEHT TUTPOBAHHMsI, COOTBETCTBYIOLIMI 00pa30BaHHUIO Ipyroi GOpMbI HHAMKATOPA

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

pCaknuAa J0J2KHA IPOTCKATh 6LICTpO, A0 KOHIA, TPOAYKTbI JOJIZKHBL OBITH XOpoumo paCTBOPUMBI B BOJAC

pcaknuAa A0J’KHA MO3BOJIATH (1)I/IKCI/Ip0BaTL TOYKY 3KBHUBAJICHTHOCTH, ITPOTCKATH 6BICTpO, J0 KOHIIa, B COOTBECTCTBHUH C
YpaBHCHUEM PCAKINU

Ykasicume mpetosanus, npedvsasnsemoie K CMAHOAPMHBIM 6€U{ECINEAM:

XUMHYCCKad YUCTOTA, OTCYTCTBUC KpHCTaHJ'IH:iaI.IHOHHOﬁ BOJbI, yCTOfI‘II/IBOCTb Ha BO3YyXC

OTCYTCTBHC HpHMeCGﬁ, HETUT'POCKOMMUYHOCTD, BBICOKas MJIOTHOCTDH

XUMHUYECKask YyCTOHYUBOCTD, HEOOIBINAsI MOJISIPHAST MAacCa IKBUBAJICHTA, PACTBOPHUMOCTH B BOJIC

XMMHUYECKas YUCTOTA, COOTBETCTBHE CBOCH XMMHYECKOW (GopMyse, yCTOHYMBOCTh HA CBETY U HA BO3AyXe, OOJbIIAs
MOJISIpHAsT Macca

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

JUIA pacdyeTa HHIUKATOPHOM OIHOKH

JUIA pacdera CTeNeHH OTTUTPOBAHHOCTH

JULSL OTIpEJIeNICHNs] MHTEepBaJla NepeXoia OKPaCKU HHAUKATOpa

Kpueoii mumposanusn naszvieaemcs:

rpaduueckoe H300paKeHUE 3aBUCHMOCTH KOHIIEHTPAIMH OMPEIEIIIEMOro KOMIIOHEHTA OT BPEMEHHU

rpaduyeckoe M300paKEHUE 3aBHCHMOCTH KOHIICHTPALUH OIPEACIIEMOro KOMIIOHEHTa OT 00beMa MpUOaBICHHOTO
TUTPaHTA

rpaduyeckoe U300pakeHne 3aBUCMMOCTH 00beMa OIpe/IesiIeMOro KOMIOHEHTa OT 3HaueHust pH THTpyeMoro pacTBopa
rpaduyeckoe HM300paKEHHWE 3aBUCHMOCTH  KOHIICHTPALMH  OIPEACIIEMOro KOMIIOHEHTAa OT KOHIIEHTpAluu
MpUOABIEHHOTO TUTPAHTA

CKauyok mumposanus 00ycnoeen

PE3KUM U3BMECHCHHUEM pH B O6J'IaCTI/I TOYKH 3KBUBAJICHTHOCTHU

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

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

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

Touka 3K6ugaIeHMHOCMU HA KPUGOTI MUMPOSAHU -

KoHeyHast Touka TurpoBaHus (KTT)

TeopeTHYecKasi TOUka, B KOTOPOI 3aKaHUMBAETCS TUTPOBAHHUE

MpaKTHYECcKas TOYKa, 0 KOTOPOH ONpeAessioT pe3ynbTaT THTPOBAHUS

TeopeTHyecKast Touka, coorBeTcTBytomas 100%-HoMy OTTHTPOBBIBAHHUIO ONPEIEISIEMOTO KOMIOHEHTA

Hm)ulcamop, K0m0pblﬁ UCRONB3YIOM 6 KUC/IOMHO-OCHOBHOM mumposanuu



(epponn
dbenondranenn
HMOA-KpaxMaJIbHBIN
XPOMOBBIM TEMHO-CUHUN

Cmewannblie UHOUKAMOPbL NPEOCMABAIOM CODOIL cMech

JBYX MHIUKAaTOPOB, KX/ U3 KOTOPBIX MOKHO IIPUMEHSTH B JaHHOM THTPOBAaHUH
MPUMEHSEMOT0 UHJUKATOPa ¢ (PIyopecleHTHBIM HHIUKATOPOM

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

MMEIOIINE Pa3INuie B OKPacKaxX OKUCJICHHOW M BOCCTaHOBICHHOH (opm

MMEIOIINE pa3Indre B OKpacKaxX KUCIOTHOM W OCHOBHOH (hopMm

MMEIOIINE pa3Iudie B OKPAcKax CBOOOIHOH 1 CBSA3aHHOI B KOMIUIEKC ¢ METAJUIOM (OpM
azicopOupyromuecs Ha 0CaAKe U N3MEHSIOIMINE IIPH 3TOM CBOH IBET

Anukeomnas uwacms — MO KOJIUYECHE0

MIUIHINTPOB JO00ABIEHHOTO U3 OIOPETKH pacTBOpa
MHJUTWJIUTPOB OTOOPAHHOT'O MTUIIETKON pacTBOpa
MHUTWJIITPOB OTOOPaHHOTO MEH3YPKOi pacTBopa
MWUIUJIATPOB OTO6paHHOFO MEPHBIM HMUJIUHIAPOM pacTBOpa

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, MPUTOTOBJICHHOTO B MEPHOMN KOJIOE MO TOYHOM HaBecKe

BCEro 00beMa pacTBOpa NEPBUYHOTO CTAHIAPTA, COAEPIKAILErocs B MEPHOMU Konbe

Konoy ona mumpoeanusa neped mumposanuem neodxoo0umo npomovime ...
TUTPAHTOM

TUTPYEMBIM PaCTBOPOM

JUCTWLITUPOBAHHONW BOAOM

TUTPYEMBIM PaCTBOPOM M BBICYIINTD

Ykasicume eudvr mepnoit nocyosl, ucnonvzyemvie 6 MUMPUMEMPUYECKOM ananuze O 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:
OcannuTensHOMY TUTPOBAHUIO

KHCIOTHO-OCHOBHOMY TUTPOBaHHIO

KomrmiekcoHOMeTprYecKOMY TUTPOBaHHIO
OKHCIMTENTFHO-BOCCTAHOBUTEIILHOMY THTPOBAHHIO

Ykaoreume mumpanm memooa ayuoumempuu:
HCI

CHsCOOH

H3POq4



KOH

VKaxcume mumpanm memooa aiKanumMempu:
KOH

pacTBOp aMMHaKa

Mg(OH):

HCI

Buvibepume cmanoapmmnoe eeujecmeo onsa cmanoapmuzayuu mumpanmaNaOH:
KOH

H2S04

CH3COOH

CeHsCOOH

Bovioepume cmandapmmuoe éewiecmeo 0na cmanoapmusayuu mumpanma HCI:
H2C204 o 2H20

Na,B4O7 « 10H,O

K>Cr,07

KOH.

Cmanoapmuuvim eeujecmeom é memooe Dasanca asnaemca:
NaCl

H>C,04-2H,0

AgNO;

K2Cr07

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

Cnexkmpogomomempuyueckum mMemooom onpeoenaom:
ONTHYECKYIO IUIOTHOCTh PacTBOPA

3JIEKTPOIIPOBOAHOCTH PACTBOPOB MIIN Ta30B

SAC

CKOPOCTb XUMUYECKOM peakLuu

ITomenyuomempuueckum memooom onpedenarom:
ONTHYECKYIO MIIOTHOCTH PacTBOpa

KOJIMYECTBO DJICKTPUIECTBA

S4C

CKOPOCTh XUMUYECKOU peakuuu

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

3J1C



CKOpPOCTb XUMHYECKOH peakuuun

Kynonomempuueckum memooom onpeoensarom:
ONITHYECKYIO IJIOTHOCTH PacTBOpa
3JIEKTPOIPOBOJHOCTH PACTBOPOB HIJIH T'a30B
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 cnekmpa coomeemcmeyem Ouanazon 601H:
100-750 am

380-750 um

750-100000 aM

100-380 u™m

Domomempuneckoll peakyuell Ha3bl8AEMCsL peaKyus, npu KOMopol 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
(s popmupoBanus komnereHnuii OITK-2)

«KucnoTHo-ocHOBHOE paBHOBecHe. KHCI0THO-0CHOBHOE TUTPOBAHME»
1. Kaxoit o6sem pactBopa HCI ¢ momnsiproi#i kornenTpanueii 0,1000 Mos/mM3 MOXKHO IPHTOTOBHTE
u3 5,50 cm® pacteopa HCI ¢ maccosoit jgoneit 35,2 %? MOXHO IH CUMTaTh KOHIEHTDAIIHIO
MOJIyYEHHOT'O pacTBOpa TOYHOMU?
2. Kakyw HaBecky AWTHapaTa IIaBeleBOM KHUCIOTHI Mapku "X.4." HeoOXOIuMO B3STh MM
npurotosnenus 1 am° pactopa ¢ Tutpom 1o NaOH, pasasiv 0.004050 r/cm>?
3. CKOJBbKO cM° pacTBOpa THAPOKCHIA HATPHsA ¢ MOJIsApHOi koHmenTpamueii 0.1008 momnb/mm® Gymet
3atpaueHo Ha TuTpoBanue 10,00 cM® pacTBOpa maBeneBoil KMCIOTH C MONSAPHOH KOHIIEHTpAIHeH
0.0500 mou/mm3?

«OKHCIUTEILHO-BOCCTAHOBUTE/ILHOE pABHOBECHE.
OKHCIUTEILHO-BOCCTAHOBUTEIbHOE THTPOBAHUE
1. HaBecky 0,8530 r Ge3BojHO MIaBeneBOW KHUCIOTHI MAapKU Y/Ja PacTBOPWIM B MEpPHOU Koibe
BmectuMocThio 200,00 cm®. Ha tutpoanne 20,00 cm® pactBopa H2C204 pacxomyercst 21,20 cm®
pactBopa KMnOs. PaccumnTaiite TUTp pacTBopa nepMaHraHaTta Kajusl.
2. Ha TutpoBaHuWe #oja, BBIJACIMBIIETOCS TpPH 00paOOTKE HABECKH JMOKCHIA CBHHIIA MacCOu
0.0600 T Hoaumom Kanus, uzpacxogobano 24,90 cm® pactopa THocymbpara Hatpus (NazS203) ¢
tutpoM 1o roxy 0.002501 r/cm®. Paccuwraiite MAaCCOBYIO JIOJIFO JTUOKCHA CBUHIIA B HABECKE.
3. K 20,00 cm® pactBopa, comep:kamiero marauii, mpu6asiaeno 40,00 cm® pacteopa DATA (C =
0.0150 mons/am®). Ha tutpoanue m36sitka DJITA mspacxomosano 10,20 cm® pactBopa cyibhaTa
nuaka, C(ZnSO4) = 0,0100 Moutb/mMe.  CKOJBKO rpaMMOB MarHusi COJIEpXHuTcsi B 1 M3
aHAJIM3UPYEMOro pacTBopa?



«PaBHOBecHe 0caIOK-pPacTBOP U PABHOBeCHE B PACTBOPAaX KOMILIEKCHBIX COeIMHEHHI.
OcaauTebHOE TATPOBAHUE H KOMILIEKCUMETPHSD)

1. Bemager nmu ocamok moamna prytu (l), ecnu cmemarh paBHbIE 00BEMBI PACTBOPOB HHUTpaTa
prytu () 1 noguAa Kanus ¢ OJMHAKOBOM MOJISIPHON KOHILIEHTpPALIMEH, paBHOM 3-10"° monb/am3?
2. Cxomnpko cM® pacteopa mutpata prytH (11) ¢ MonspHoit konnenTpanueii 0,0435 mMons/mM° Gyner
3aTpaucHo Ha THTpoBaHHe 5,00 cM>pacTBOpa XJIOpHIA Kalnus ¢ MOJAPHOM KoHueHTpanuei 0,1000
MOJTB/IM.
3. PaccunTaiite MaccoByto gosto NaCl B TexHudyeckoM XJIOpH/E HATPHs, €CIU TOCHe 100aBICHUS
pactBopa HuUTpata cepedpa k HaBecke 0,3000 r momyunnu ocamok 0,6280 r. KakoBo conepkanue
NaCl B aGCOIOTHO CyXOM BEIIECTBE, €CIIH BIAKHOCTh TEXHHYECKOTo 00pasiia coctaBisiet 3%.

9. YueOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI
@) HOpMAMUGHO-NPABOBLLE OOKYMEHNI bl
1. ®enepanbubliii 3ak0H «O KauecTBE U 0€30MMACHOCTH MUINEBHIX MPoaykToB» oT 02.01.2000 N 29-
@3 (c u3m. u gom.): [Dnekrpounsiii pecypc].— Pexum gocryna: http://base.garant.ru
0) ocnoenaa ntumepamypa:
2. AnekcanapoBa, J.A. AHaiuTHuYeckas XuMus B 2 kHurax. Kuwra 1. XuMHuueckue METOJbI
aHaJIM3a: Y9eOHUK W MPAKTHUKYM i By3oB/ D.A.AnekcanapoBa, H.I'.I'aiinykoBa. - 3-¢ usm., ucmp.
u jom. - MockBa: UsnarensctBo HOpaiit, 2020. — 537c. - (Bricuiee obpa3zoBanue). - ISBN978-5-
534-09354-4. - Tekcr: sanexkrponnsiii // DBC FOpaiit [caiit]. - URL: https://urait.ru/bcode/450432
3. Anekcanaposa, D.A. AHamuTHYecKass XuMusl B 2 kHurax. Kaura 2. ®u3uKo-XUMHYECKHE METO/IbI
aHaJIM3a: Y9eOHUK W MPAKTHKYM i By3oB/ D.A.Anekcanaposa, H.I'.I'aiinykoBa. - 3-¢ usm., ucmp.
u jom. - MockBa: UsnarensctBo HOpaiit, 2020. — 344c. - (Bricuiee obpa3zoBanue). - ISBN978-5-
534-09460-2. — Tekct: anexkrponnsiii // OBC KOpaiit [caiit]. - URL: https://urait.ru/bcode/450453
4. Ananutudeckas xumus: ydeOHoe mocobue s By3oB/ A.M.Amapues, ['.K.JIymenko,
T.I1.AnexcanapoBa, A.A.Ka3akoBa. - 2-¢ mu3a., ucnp. u nom. - Mocka: M3garensctBo Opaiir,
2021. — 107c. - (Boicuiee o6pazoBanue). — ISBN978-5-534-07837-4. - Tekcr: anextponnsiii / IbC
IOpaiir [caiit]. - URL: https://urait.ru/bcode/472049
5. Hukutuna, H.I'. Ananutnyeckas xumusi U (pU3UKO-XMMUYECKUE METOJBI aHajIn3a: Y4eOHUK U
npaktukym st By3oB/ H.I.Hukutuna, A.I.bopuco, T.M.Xaxanuna; mnon penakuuein
H.I' . Hukutuno#i. - 4-e u3f., nepepad. u gon. - Mocksa: MU3garensctBo HOpaiit, 2020. — 394c. -
(Bricmiee o6paszoBanue). — ISBN978-5-534-00427-4. - Tekcr: anexrponnsiii / ObC FOpait [cait].
— URL.: https://urait.ru/bcode/449690
6. IMomkoperToB, A.Jl. Anamutndeckass xumus. OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOE THUTPOBAHHE:
yuebHoe mnocobue s By3os/ AJLIlogkopeitoB, JI.K.Heynaumna, C.A.IlltuH. - Mocksa:
WznatensetBo IOpaiit, 2021. — 60c. - (Breicmiee o6pazosanme). — ISBN978-5-9916-9944-0. —
Tekcr: anexrponnslii // DBC FOpaiir [caiit]. - URL: https://urait.ru/bcode/472234
7. DNeKTpOXMMHYECKHE METOJbl aHanu3a. JlabopaTopHBIN MpakTHKyM: ydeOHOe mocolOue s
By30B/ JL.LK.Heynaunna, FO.C.IlerpoBa, H.B.Jlakuza, E.JI.JIebeneBa. - MockBa: M3marenbcTBO
Opaiit, 2021. — 133c. - (Beicmee oOpazoBanme). — ISBN978-5-534-10912-2. - Tekcr
anexTponHsi // OBC FOpaiit [caiit]. - URL: https://urait.ru/bcode/473631
6) 0ononHumMeNbHaA Tumepamypa.
8. bapbanar l0.A., I'apmamr A.B., Monorapoa O.B. u ap OCHOBBI aHAJIUTHYECKOW XHMMHU:
npakTuueckoe pykosoactBo/ moj pen. FO.A. 3onorosa, T.H. [llexosuosoii, K.B. Ockonka. — M.:
JlaGopatopus 3Hanuii, 2017. — 462 c.
9. Banoga /I., [lapmuna E.W. Ananutudeckass XuMusi U (U3UKO-XUMHUYECKHE METObI aHAN3a:
npakTukym. — M.: lamkos u K., 2017. - 198 c.
10. Bmacosa E.I'., XKykoe A.®., Konocora N.®. u np. AHamuTHYecKas XUMHS: XUMHUYICCKUE
metoabl ananusa/ nof pea. [lerpyxuna O.M., Kysnenosa JI.Lb. — M.: Jlaboparopus 3nanuii, 2017. —
464 c.
11. KauectBeHHbIN aHanu3: ydueOHoe mocobue/ E.B. BomnocoBa [u ap.]. - DIEKTPOH. TEKCTOBBIE
nanHble. - CraBponoiib: CTaBpOMOIbCKUN TOCYJapCTBEHHBIM 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.Ileperonvass O.B. IlpakTukym 10 aHamUTHYECKOW XWUMHH. DU3UKO-XUMHYECKUE METObI
ananmu3a/ Ileperonuass O.B., CoxonmoBa C.A. - - Boponex: Boponexckuii I'ocymapcTBeHHBIH
Arpapubiii YauBepcuter uM. Ummeparopa Ilerpa Ilepsoro, 2017. - 100 c¢. - 9bC «IPRbooksy. -
Pexxum noctyna: http://www.iprbookshop.ru/72731.html.

13. Tkauenko C.B. Ananutrdeckas XuMusl. XUMUYECKUE METOIbI aHAIN3a [ DNEKTPOHHBIN pecypc]:
yuebnoe nocobue/ Tkauenko C.B., CokonoBa C.A. - DIEKTpOH. TEKCTOBBIE JaHHBIE. - BopoHex:
Boponexckuii ['ocynapctBeHHbiit Arpapubiii YHuBepcutrer um. Mmmnepartopa Iletpa Ilepsoro,
2015. - 189 c. - OBC «IPRbooks». - Pexxum mocrymna: http://www.iprbookshop.ru/72650.html.

14. ®usHKO-XMMHYECKHE METOIbl aHanu3a: JlabopaTopHBI TPaKTHKYyM: y4eOHO-METOAMYECKOE

nocobue/ I' K. JIynenko [u zap.]. - HoBocubupck: HoBocuOupckuii rocy1apcTBeHHBIH TEXHUYECKUN
YHUBEPCUTET, 2017. - 87 C. - 9BbC «IPRbooks. Pexum JocTyna:
http://www.iprbookshop.ru/91709.html.

15. Kopenman f.U. [IpakTukym 1o aHAIMTHYECKOM XMUMHH. AHAIHW3 MUIIEBBIX MPOIYKTOB: B 4-X
KH. - M.: Koioc, 2005.
Kn.1 — Turpumerpudeckre MmeToasl aHanu3a — 239 c.
KH.2 — OnTrueckue meTo bl aHanusa - 287 c.
Kn.3 — DnexkrpoxumMuyeckue MEeTo bl aHanuza - 227 c.
KHu.4 — XpomaTorpaduueckue MeTo bl aHanusa - 296 c.
16. Kopenman f.U., Cyxanos I1.T. 3agaunuk no ananutuyeckoit xumuu. - Boponex: BI'TA, 2004.
-339c.
17.buraesa .M., 3akaeBa P.III. OcHOBBEI KaueCTBEHHOr0 aHaiu3a. MeToaudyeckoe IocoOue It
nabopaTopHBIX paboT Mo aHaMTHYecKo xumun. Yacte 1. - Bnagukaskas: M3g-so. COI'Y, 2011. —
89 c.
18.buraesa .M., 3akaeBa P.III. OCHOBBI KaueCTBEHHOI0 aHanu3a. MeTOoauYecKOoe ocooue st
71ab0opaToOpHBIX paboT Mo aHanuTHUecKoM xumun. Yacts 2. - Biranukaskas: Uzn-so COI'Y, 2011. —
105 c.
19. Buraesa .M., AraeBa ®.A., 3akaeBa P.III. KoandecTBeHHbIE METOABI aHAIH3a IHILEBBIX
npoaykToB. - Bnaagukaskas: M3a-so COI'Y. - 2012.- 190 c.
20. EcueBa JIL.K., buraea M.M., 3akaeBa P.III. OnTuyeckue W JIEHCUMETPUUYCCKHUE METOIbI
aHanu3a. MeroAudecKue yKazaHWs IS CTYJCHTOB HEXMMHUYECKUX CIEUUaIbHOCTEH. -
Bnamukaskasz: U3n-so COI'Y, 2013. - 76 c.
2) coepemennble npogheccuonanvhvle 6azvl OAHHBIX, UHHOPMAUUOHHBIE CRPABOUHDbLE
cucmemul, I1eKMPOHHbBIE 00PA306amenbHblE PecypPChbl

ObecrieyeH  JOCTYIlI K  COBPEMEHHBIM  MNpOQecCHOHANbHBIM  0a3aM  JaHHBIX,
MH(OPMALIMOHHBIM CIIPABOYHBIM U MOUCKOBBIM crucTeMaM ((TpebyeTcs perucrpanus B Oubimorexe
COorvy):
1. Dnekrponnas 6ubanoreka aucceprauuu u asropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).
2. OBbC «Yuuepcuretckas oudanoreka ONLINE» (https://biblioclub.ru).
3. OBC «HayuHnas 3nektponHas Oubinoreka eLibrary.ru» (http://elibrary.ru.)
4. YuuBepcanmpHas 0a3 manHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoucynbTanT cryaenta». http://www.studentlibrary.ru
6. OBC «Opaiit» - oOpa3oBaTenpHas cpela, BKIIOYAIONIas BUPTYAJIbHBIH YHUTAIbHBIA 3al
y4eOHMKOB M y4€OHBIX MTOCOOMN OT aBTOPOB M3 BEIYIIMX BYy30B Poccuu 1Mo BCEM HANpPAaBJICHHUSIM H
crerranbHocTIM (WwWw.biblio-online.ru)
7. Uudopmarmonno-mpaBoBoii moptan «I apant» (http://www.garant.ru).
8. CnipaBounas npasoBas cucrtema Koncynprant [Limoc (http://www.consultant.ru).

0) pekomenoyemole unmepHem- aopeca:

1.  www.rospotrebnadzor.ru - caiit Pocnorpe6uanzopa.

2.  www.gost.ru — caiit deepadbHOrO AareHTCTBA MO TEXHUYECKOMY DETYIHPOBAHHIO M
metposoruu (Poccrannapr)

3. www.rusanalytchem.org - napopmarus o KOHPEpEeHIHIX, AaHATUTUIECKOM 000PYIOBaHUH

4.  www.anachem.umu.se - cOOpHHK OOpa30BaTEIbHBIX MATEPUAIOB IO XUMHH, B T.4.
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aHAITUTUYECKOMI
S. WWW.anchem.ru - yq4eOHHKH, CIIPaBOYHUKH, METOIUKH, )KYPHAJIBI 10 aHATUTHYECKON XUMUH



http://www.anchem.ru/

10. MaTepuajbHO-TeXHHYECKOE OCHALLIEHUE JUCIUIIINHBI:

IIpoBeneHne NEKUMOHHBIX 3aHATUH 10 AMCLUUIUIMHE OCYLIECTBIseTcs B KaOuHere Ne
405(YK Ne 7, PCO — Ananmwms, r. BrnagmkaBka3, yn. Baryruna, n. 44-46), ocHameHHOTO
obopynoBanuem: O0opynoBaHME: MPENOAABATENbCKUN CTOJM, CTYI, CTOJbI OOYUYaIOIIUXCS, CTYJIbS,
Kadeapa, KJIacCHasg JOCKA, MYJIbTHUMEAMUHBIA KOMIUIEKC (TMPOEKTOp, 3KpaH), HOYTOYK, KOJOHKH,
3JIEKTPOHHAs Kadenpa ¢ MUKPOPOHOM.

IIpoBenenue 1aboOpaTOPHBIX 3aHATUHN, KOHCYJIbTALMU U CAMOCTOATENIbHAS paboTa CTyICHTOB
o aucnurimHeocymiectsisercs B kabuHete Ne 609 b (VK Ne 7, PCO — Ananus, . BnaaukaBkas,
yia. Batyruna, 1. 44-46), ocHaleHHOro o00pyJOBaHUEM IIPENOaBaTEeIbCKUI CTOJ, CTYI, CTOJIbI
oOyuaromuxcs, CTyJbs, Kadeapa, KiIacCHas AOCKA, MYJIbTUMEAUHHBIA MPOEKTOP C HKPAHOM
OPTOMA projector DX 327 wu »3kpan View Star 75"- 1 mr., xommbiorep PDC-
E2160/1024MB/80GB HDD + monutop Benq TFT 17" FP 71G — 1 mrt., BeITsDKHOM mikad- 1 mrT.,
akBaAUCTIILIATOP «/9-25»- 1 mr., Becol ananmutuueckue «SHINKO HT 84CE» - 2 mr.,
Hepenmomerp «HOM»-1 mr. Ileur mydensras «[IM-8» - 1 mr., OJ0OK aBTOMAaTHYECKOTO
tutpoBanus «bAT»-1 mr., kongykromerp «Akcnept -002-6H» -1mt., pH-MeTp-MHIIIUBONIETMETP
«pH-150MWN»-2 wt., naboparopusiii nonomep «M-510»-1 mr., pedppaxromerp «APD-454» - lmr.,
Memanka mMarauTHas «[19-6110» ¢ mogorpeBoM-2 mrt., cnekrpodoromerp «I13-5400YD»-1 mrT.,
doromerp ¢orosnextpuueckuit «KOK-2»-1 mT., doromerp dorosnextpuueckuii «KOK-3»- 1
IIT., MUKPOCKOTIOMHOKYJISIpHBIN "Mukmen-1"- 1 mr., Becsl maboparopusie anekTponHbie «EK-300»
- 1 wr., anamuzatop «®Dmoopat 02-2M» - 1 mr., nentpudyra «OIMH -3» — 1 mwT., Gans BoasHas-
1 wt., Beckl nabopaTopHble npenunonubie «ET-300» -1 wt., mkad cymuabHbil «SNOLy -1 mr.,
MUKPONUTU(OBATBHBIN  CTAaHOK-1  mT., CETeBOM BCTpsAXWMBaTeNb- | IIT., MHUKPOCKOI
Metaorpadguueckuii- 1 mr., wmukpockon MPG-5- 1 mr., mukpockon «IIOJIAM»- 1 miT.,
notenuuometp P-307- 1 wt., Becet «CAS»- 1 mir., tepmocrat TC/120 CIIY- 1 mt., nenrpudyra
OIIH -3- 1 .

CocraB JMIEH3MOHHOT0 U CBOOOJHO PACIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecreYeHust

Ne HaumenoBanue Ne norosopa (1HIEH3MSA)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
T.
2 Windows 10 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016
ProforWorkstations 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 | CBUIETENBECTBO O TOCYJAPCTBEHHOM  PErHCTPALIMHN
10 | BonpocoB Ui KOHTpouis | mporpammsl 111 OBM Ne2015611829 ot 06.02.2015 r.
3HAHUI (6eccpouno)




CiscoWebex- - cHcTEMA

00O AiicreknoroBop Ne J183-2020 ot 10.08.2020-m0

1 MIPOBE/ICHUS] BEOUHAPOB. 2022 r.
[Tporpammuoe obecrieuenne | CBoOOAHOE MTporpaMMHOE obecredeHue (6eccpovHo)
12 TUTSE peaaKTUpOBAHUS
xuMmudeckux Gopmyi IsisDraw
Cucrema TecTUpOBAHUSA Ne468 ot 03.12.2013 UIT Cynrarymnus P.T. (6eccpouHno)
13
SunravWEBClass
AHTHBUPYCHOE TPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018r.
14 oOecrieuenne npoasieHa a0 14.03.2022 r.
KasperksyTotalSecurity
Cucrema ympaBieHust 6azamMu CBoOoaHOe nporpaMMHOe obecrieueHrne(0eccpoyHo)
15 -
nanabix MySQLFireBird
Cucrema moucka TeKCTOBBIX | Ne795 ot 26.12.2018 (meiictButenen no 30.12.2019 1) ¢
16 | 3aumcTBoBaHMil «AnTHIIAaruar. | 3A0 «AnTtu-Ilnaruar» npoanena mno 2022 r.
BY3»
17 Koncynprant+ Ne430-2017/614 o111.01.2017r. OO0 «Dact-Uudopm»

(6eccpouno)




