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1. Heau ocBoenus AHCUHILTHHBI: OcBoenne Teopermueciux OCHOB  COBPEMEHHBIX
XHUMHYCCKUX M (DU3HKO-XHMUYECKHX METOZIOB aHalli3a, aHATUTHYECKUX METOJIHK U IIPHEMOB,
CTATUCTHYECKOH 00paboTKu pesynsraTon aHalln3a, a TakKe MPUMEHEHHE 3TUX METOJIOB 1715t
aHaTH3a KOHKPETHBIX MPAKTHIECKHX 00BEKTOR. :

Wsydenne aumcnmmmmms «AHanuTHYECKAS XHMWS W (bu3HKO-XUMHYEeCcKHE METOJIBI
aHaJIHN3a» obecrieunBaer PCLICHUE BBIIYCKHUKOM 3ajay Oymyme# npodeccuonansuoit
JeATENTBHOCTH:

- HayIHO-HCCIIeoBATENbCKON: TIpoBeaeHue SKCIIEPUMEHTOB II0 3aJaHHOH METO/IUKeE,
COCTaBJICHHE ONIMCAHUST TIPOBOIUMBIX HCCIICMOBAHUN U aHAIHN3 WX Pe3yNbTaToB;

5 IPOM3BOACTBEHHO-TEXHOIOIHYECKOI: Opranuzanusi BXOIHOTO KOHTPOJI CBIphS |
MaTepuanos.

2. MecTo jMcuMOIMHBI B CTpyKTYpe OOIl 6akanaspuara: Cormaco ®I'OC u OOI]
«XUMHYECKAS TEXHOIOTHDY AUCLOHUIINHEA «AHANTUTHYECKAsT XUMHS 1 (HU3uKO-XUMHYeCcKTe
METOJBl aHAIM3a» SIBIAETCS 6a30BOI AUCIUIIINHON MW OTHOCHTCS K MaTeMaTUYEeCKOMY W
CCTECTBCHHOHAYYHOMY IUKITY. JMCHMIIHHA U3Y9acTest Ha BTOPOM Kypce B TpeThem ceMecTpe u
Ha TPETheM Kypce B mIecToM cemectpe. Jlucnumimuaa 6asupyercs na Pe3ysIbTaTax H3yyeHHs
AUCIHMIITHH MaTEeMaTHYECKOIO WU CCTCCTBEHHOHAYYHOI'O LIUKJIA, TAKMX KAK MaTeMaruka, (hpusnKa,
obwas U HeopraHuyeckas XUMHS, a Takke opraHuyeckas, bm3uveckas xumun. M n3yvenus
AUCUUIUTAHBL CTYAEHT JOIDKEH "

= 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH HPOTEKaHNS XHMHYECKHX TIPOLECCOB M XapaKTepHUCTUKHU
PaBHOBECHOTO  COCTOSIHHUS, METOMIEI OLMCaHHS XUMHYECKHX paBHOBECHIH B pacTBOpax
SJICKTPOJIMTOB; XMMUYECKUE CBONHCTBA SJIIEMCHTOB Pa3iMYHBIX IPYIIN ITepromuyeckoit cucremor
U HX BaXHEeNIIHX COCIMHCHUH, CTPOEHNE U CBOHCTRA KOOPAMHAIIHOHHBIX CO€TUHEHNH, CBOHCTRA
OCHOBHBIX KIJTACCOB OPraHHYECKIX COCIUHEHUII,

- _YMETE PACCYUTEHIBATE PaBHOBecHS B PacTBopax KHCIOT u OCEIOBHHHﬁ, KOMIIJIIEKCHBIX
COB}]I/IHGHHI:I, OI(HCJTHTGHBHO-BOCCT&J—IOBI/ITGHBHBIX CHCTEMax, B TeTepOoreHHnIx CHCTEMax.

XUMHUYCCKHX DJIEMEHTOB,
3. Komnerenuuu o0yuaromerocs, (hopmupyemsbie B pesyanrate OCBOCHMS THCUMIIHHDI:

OcBoenne mucrymmHLr Hanpasiieno na GopMupoBanue HIPOPECCHOHANLHBIX KOMIIETEHITHIA:

- CIOCOOHOCTE M TOTOBHOCTH HCIOJIE30BATh  OCHOBHBIE 3aKOHE] CCTECTBEHHOHAYYHBIX
AUCLHIUILE B Ipo()eCCHOHANBHOMH ACATCILHOCTH, IPUMEHSTh METOMbI MaTeMaTHYeCKOro
aHallu3a 0 MONEITMPOBAHHSL, TEOPETHYECKOTO 1 OKCIICPUMEHTAITEHOIO HCCIIEI0BAHUS (TIK-1);

XUMHYECKHX IPOLECCOB, HPOTEKAONINX B OKkpyrarommem mupe (ITK-3);

* CIOCOGHOCT IUIAHMPOBATH i OPOBOINTE (USHUECKHE W XUMUYECKHe 9KCIIEPUMEHTEI,
HpPOBOAUTE  00paboTKy wmx PE3YIBETATOB W  OLICHHWBATH HOTPEITHOCTH, MaTeMAaTHYeCKH
MOJICIHPOBATE  (pu3MYeCcKue mpomeccs u ABIICHUS, BBIABMIaTh THIIOTE3BI W YCTaHaBIHMBATE
IPaHuLbL uX mpumenenns ([TK-21):

- CIIOCOOHOCTH HMCIIONMBb30BATE 3HAHMS CBOMCTB XHMHUYECKUX 9NCMEHTOB, COEJMHCHHUH ¥
MaTCpHaIOB HA UX OCHOBE IS PeIIeHus 3a1a4 mpoecCHonanbHoH Aestenbrocth (ITK-23);

B pesyinbrare ocroenns AUCIUIUTAHBI 00YJaIOMuitcs 1omKer:



3HaTh:

= MECTO aHAIUTHYECKOH XUMUH B CHCTEME HAYK (ITK-1,ITK-21);
- CYIIECTBO PEAKUH ¥ IIPOLECCOB, HCIIOIb3YEMBIX B AHATHTHYCCKOH XHMHII (TIK-3, TIK-21);

- TPpHHUOHOBL W oOlactH HCIIOJIB30BAHHS OCHOBHBIX MCTOOOB XHM

(XUMHUYECKHX, pusnueckux) (T1K-21, I1K-23);

- HIMCTb TIPENOCTABIICHHE 00 0COOCHHOCTSIX 0OBEKTOB aHAIN3A (TIK-21, TTIK-23);

HYECKOT0 aHajm3a

- OCHOBHBIE STaIbI KAECTBEHHOT'O U KOJHMYECTBEHHOTO XUMHAYECKOTrO aHATH3a (TTIK-21);

- TCOPETUYECKHE OCHOBBI M NIPHHIHITEI XUMUYECKHX H (H3UKO
CIIEKTPATBHBIX,
KoHIeHTpupoBanus BemecTs ([TK-21);

- MCTOZIBI METPOJIOTHYIECKON 00pabOTKH pesysibTaToB aHaimu3a (IIK-1, TIK-21).

3HBKTPOXPIMH‘-I€CKHX,

VYMeTs:

XpoMaTorpapuuecKux;

-XHMHWYECKHX METONOB aHaA/IN3a —
METOIOB

pasjieneHus wu

- BBIIOJIHUTL KayeCTBEHHBIN H KOJIMYECTBEHHBIH aHaIu3 HCOPpraHM4ecKkux H Oprafu4ecKux

COEIMHEHHUH ¢ HCIIOJIL30BAHUEM XHMHUYECKHUX W

21);

- BBIOpaTh METON aHATM3A IS 3a/aHHOH AHATUTHYCC

00paboTKy pe3yibTaToB aHATUTHIECKHX OTIpeIe/ICeHHI

Brnaners:

-~ METPOJIOTUYECKUMHU OCHOBaMy aHanu3a (TTK-1, ITK-21);

(pr3MKO-XMMUYECKHX MeTO/0B aHAIM3A (T1K-

KOH 33/1a91 1 IIPOBECTH CTATHCTHYECKYIO
(IK-21, TIK-23).

- MCTOZIOJIOTHEH BBIOOPA METOIOB aHATH3a W HABBIKAMU MX npumenenus (IIK-21, ITIK-23).

4. CTpyKTYypa IMCIMIUIHHBI

OBmas TpyI0eMKoCTh IUCIHIITHEET cocTa
143 wacos aynuropusix (32 waca nexiun, 111
JacoB - camocrosTenbHas pabora; popma

H3y4aercs B 3-oM u 6-0M ceMecTpax.

Bup yuebnoit paborsr

Bceero gacos

BJIACT 7 3a4€THBIX eAMHHMI (252 yaca), U3 HUX
4acoB JIab0PAaTOPHO-NPAKTHYECKUX 3andaTuii), 109
HTOTOBOTO KOHTPOJIA — 3a4eT ¢ omeHkoi. Kypc

3 cemectp 6 cemectp
AyIIUTOPHEIE 3aHATHS (Bcero) 143 68 75
B tom uncre:
Jlexnun 32 17 15
Ilpakruueckue saustus (I13) Her Her Her
Cemunapsi (C) Her Her Her
Jlabopatopuo-npakruyeckue saustis | 111 51 60
(JII13)
CamocTosiresnibnas paGora (Bcero) 109 40 69
B Tom gncrne:
KypcoBoit mpoexr (pa6ora) Her Hert Her
Pacyernrre 3ananns 20 10 10
Pedeparsr 20 Her 20
Ioaroroska KOJIIIOKBUYMaM U 69 30 39
OTYETOB 110 HTOraM JIabopPaTOPHBIX
pabor
Bun npomesxyrounoit arrecrammm 3ayer ¢ 3auer 3aver ¢
(3ager, 9K3amen) OIEHKO OLIEHKOH
Of1mas TpymoemMKocTs yac 252 108 144
3au. En. 7 3 4 =0l




5. Copepiranue qHCHUILIMHDBI
5.1. Copmep:xaHue pa3aeoB AUCHUANIHHDI

No HaumeHnoBanue pasziena IUCHHTUTHHDE Copnepxxanue pasgena

/11

1 AHamuTHYeCKas XUMHAS OJNeMEHTHBIH, Ka9eCTBEHHBIH aHAN3, METOIbI
Pa3fCIICHUsT M KOHIIEHTPUPOBAHUS BELIECTB;
METOTBI KOJIMYECTBEHHOTO aHaIn3a
(rpaBUMETPHYECKHIA aHaius,
THTPUMETPUIECKHUM aHajms, KHUCIIOTHO-

OCHOBHOE, OKHCIIHTEIIEHO-BOCCTAHOBUTEILHOE,
0CaUTEIEHOE H KOMILIEKCOHOMETPHYECKOE

THTPOBAHHUE)

2 Du3MKO-XMMHUYECKHE METO/IBI aHAMH3a | DUIMKO-XHMAYECKHE  MCTONB  aHaimsa:
CTIeKTPATbHBIE METO/IbI aHau3a,
SJIEKTPOXHUMHUYECKHE METOIBI aHaim3a,

XpoMarorpapuyeckuii aHamus.

Moayasn 1. «'paBuMeTpHYCCKIIT AHAIH3Y

Brenenue. Ilpenmer aHamHTHUECKONH XUMHH KAk HayKH, ee 1enu, 3anadd. QCHOBHLIE
STallbl Pa3BUTHS aHATUTHYCCKOH XMMHH. KaueCTBEHHBINH, CTPYKTYPHBIH M KOJHYCCTBEHHEI
ananu3. O01mas cxeMa aHaTHTHIECKOTO OTIpEIeIICHHS.

I'paBuMeTpuueckuii Meron amammza. Meton OTTOHKH, MeTox ocaxkneHus. OCHOBHEBIE
ONCpallik IpaBUMETPUICCKOro aHamm3a. Dopma ocaxieHus W TpeGoBaHUS K Heil, YCIOBHS
HOIYHICHHA  KpUCTAIMIECKHX  ocaikoB. Coocaxienue  (amcopGrms, OKKJIIO3HUS) W
AHATATHICCKAE TIPUEMBI 0OpbOBI ¢ HuM. ['paBumeTpryeckas (Gopma u TpeGopanus x meii.
Pacyersl B rpaBuMeTpudeckoM aHanmuze. XHUMHUYSCKHE U (PH3UKO-XUMHUECKHE METOIbI
Pas/IC/ICHAsl MOHOB IpHM KOHTponMpyemo# Benumuune pH pacrsopa; paszielieHue HOHOB C
[OMOIIBIO PEAKIMH KOMIIIEKCO00pa3oBanusl; IPUMEHEHNE OPraHHYECKHX 0CAHTEIEA.

Mopnyus 2. «TurpamMerpuyecknii anamns. KucoTHo-0cHOBHOE THTPOBAHHE)

Turpumerpuyecknit  asamus.  CymHOCTH  MeTona, TpeboBanus x  peakrmsm
TUTPUMETPUICCKOTO aHamu3a. OCHOBHBIE TOHSTHS: OKBUBAIICHT, MOJISIpHAs KOHIIGHTpALHs
IKBUBAIICHTA, THTD, YCIOBHBIH THTP. Kmaccuuranms METo108 THTPUMETPHIECKOT0 aHaH3a,

KucnotHo-ocHOBHOE — THTpOBamue, Teopernueckre ocHoBel  Meroma.  Kpusbie
TUTPOBAHMUSA: a) CHIIBHOTO OCHOBAHMS CUIILHOMN KUCIIOTOH; 6) cinaboil 0JHOOCHOBHOM KHCIIOTHI
CHJIbHBIM ~OCHOBaHHEM; B) ¢jJaboro OCHOBAaHUS CHIIBHOR KHCIIOTOM; TI) coid ciaboit
OZITHOOCHOBHOM KHCJIOTBI CHIIBHBIM OCHOBAHMEM.

VHMKaTOpbl KHCIOTHO-OCHOBHOTO THTDOBAHMS, HX BasKHEHIIHeE XapaKTePUCTHKH.
Teopun uummKaropoB. CrocoGml BBIOOpA MHJMKaTOpa. PacueT auarpammbl paBHOBECHI B
BOMHOM ~ pacTBOpe METUJIOBOIO OpamkeBoro. TWTpoBaHHe cMecH aBYX KHCIOT, cojeii
MHOTOOCHOBHBIX KUCIIOT. [IpuMeHeHe MeTo1a KHCIIOTHO-OCHOBHOTO TUTPOBAHHS.

Mopnyas 3. «Ocagureannoe THTpOBHME. Kommuiexconomerpus»

OcaauTensHOe TUTpOBAHHE. Teopernueckre ocHOBLI MeTONA. Aprentometpust. CriocoOsr
(ukcupoBanus TOUKM dKBHBaleHTHOCTH. Pacuer KPUBBIX THTPOBaHUS B METOMAAX
ApreHIOMCTPUH, THOLHAHATOMETPHH, MEPKYPOMETPHH. Y CIIOBHS IPUMEHEHHS METOJ[OB.

Komruiekconsr - EPCIEeKTHBHBIA KJ1ace XUMUYECKHX COCIUHEHUH.
Kommnekconomerpuss.  Venosus KOMIUICKCOHOMETPUYCCKUX  OIpedeNeHuil. YcaoBHbIE
KOHCTAHTBI yCTOHYMBOCTH. KOMIUIEKCOHOMETPHYECKOE THTPOBAHHE. DaxTopsl, BIMAIONHE Ha
BEJIMYMHY CKa4yKa TUTPOBAHHA B KOMIUICKCOHOMETPHHU: KOHIICHTPAIMsl JTOMOJHUTEIHFHOIO
muranna u pH pacrsopa. Pacuer pesymsrator THTpoBamms. MeTtanioXpoMHbie UHAMKATOPEL




llpumenenue metona s OIPENC/IEHNs] KaTUOHOB, W HX CMECEH, aHMOHOB, OpraHUYECKHX
COCIMHCHNI. AHanus3 criapos. Onpenenenne xecrkocrn BOJIBL.

Moayas 4. «OKHCJIHTe.HbHO—BOCCTaHOBHTeJIbHOe THTPOBAHHE

OxucnurensHo-BoCCTAHOBHTE MhHOE TaTpoBanue. Teopernueckue: ocHOBEH METOo/IA.
OxBuBanenr, bakTop sxBUBameHTHOCTH OKHCITATENISI U BOCCTAHOBHTEJIS. TpeboBanus k srum.
peakiusaM. Kpusbie TuTpoBanmus. DakTopsl, BIHsIOmME Ha BCJIMYUHY CKa4YKa TUTPOBAHHS B
perokcumeTpun. MuxuKatopsl, npumensemse s penoxenMerpun. TlpakTudeckoe npumenenne
MCTOZIOB  TIepMaHraHATOMETPUH U HOJIOMeTpHH.  XpoMaTOMeTpust u Opomaromerprs.
[Ipurorosnenne u CTanNapTH3aIus TUTPAHTOB. Y CIOBHS THTpOBanus. MHnukaroper. ITpumepsr
OIIPENIEJICHHIA.

Moayas 5. «Monexyasipubiii CHEKTPANBHBIN  aHaMU3. (PoTomerpuueckmii  ananus.
Hedenomerpus n TYpOuauMeTpus)

Knaccupuxarnus OXMA, wux anamuTHuecKHe XaPAKTCPUCTUKH,  YYBCTBUTEIHHOCT,
CCIIEKTHBHOCTE, TOYHOCTh, KCIIPECCHOCTD,

Obmas  xapakrtepuctuka u KIacCHpUKAIs  crieKTpanbHpIx METO/IOB  aHa/u3a.
[Ipoucxosxnenue CIIEKTPOB TOTIOMIEHNS B BHIHMOHN, YILTPaQHOIETOBOH 1 HH(paKpacHoit
obmactm cnexrpa. OcHOBHEIE XApaKTCPUCTHKH  CIEKTPOB MOTIIOMEHHUS. Abcopbumonnas
CIIEKTPOCKOIIHSA: CYIIHOCTh M OCOGEHHOCTH HauboNee PACIPOCTPAHEHHBIX B AHATMTUIECKOM
NpaKkTUKe  MeTONOB. DoToMeTpHueckuii  anamis. OcHoBHO¥  3axon CBETOIOIIOLIEHH S,
ONTHYCCKAs  MIOTHOCTh,  Ipomyckanue, MOJLIDHBIH ko3¢ durment CBETOIOIJIOIIEHHSI.
AUTHTHBHOCTE CBETONIOTTIONIEHHS. Y CIIOBHS COOMIONIEHNST 3aKOHA Byrepa-HaMSepTa-Bepa.
Paccesme cBera. Vpasmenne Penes.  ITpuGoper g poromerpun, CrexTpodoromeTprn,
HedenroMeTpuu u TypOuIEMeTpUY,

Beibop  ontimansmpx yernosuit  doTomeTpuyeckoro onpenenenus.  Crocobpr

AHamHTHYeCKHE XapPAKTCPUCTHKH (POTOMETPHUYECKOTO METOJIa: 9yBCTBHUTEILHOCT, TOYHOCTB,
CENCKTUBHOCTL.  [Ipumenenue MeToJIa  abcopOLUOHHOIH CIICKTPOCKONIMM IS aHaiu3a
HCOPTaHAYECKHUX U OPraHAYECKUX 00BEKTOB,

Moayan 6. «Cnextpansubie Merop! aHamu3a. (ATOMHAA YMHCCHOHHAs CIEKTPO-
CKomusL. ATOMHO-a6¢0pGUHONMbI] aHaMM3. Pentrenocnexrpanbupie METOJIBI aHAJIH3a.
Macc-enexrpansubiii aHAIH3)

O6nactu  npumenenus CIICKTPANBHBIX  OMHCCHOHHBIX METOJIOB, HMX aHaIUTHYECKHe
XapaAKTCPUCTUKH: 1yBCTBHTEILHOCTS, TOYHOCTD, CENIEKTHBHOCT.

ATOMHO-a6copOIMOHH L aHanms. Teopernyeckiue OCHOBBI, OCOOEHHOCTH annaparypel.
Konmuvecrsennsrii aHaliM3,  NOCTOMHCTBA  MeToja. CpaBuurenbuas XapaKkTepucTuka
OMUCCUOHHOH K abcopbuuonnoit aTOMHOH CIIEKTPOCKOIINH. JlroMuBecen THEH aHalius, ero
CYIIHOCTh, 0CODEHHOCTH arnmaparypsl. Kavectsennprii u KOJIMIECTBEHHEL aHaITH3, IpUMeHeH e,
Pentrenocnexrpansuse METO/IBI. Pentrenodmyopecientapiii ananus. TeopeTnueckue ocHOBE
anmaparypa. OCHOBBI M MeTOIbI Kd49CCTBCHHOTO U KOJMYECTBEHHOI'O AHaU3a; NPUMEHCHHE
MeToja. Macc~cneKTp0M6TpHﬂ. Teopernueckie ocHOBLI Macc-cekTpoMeTpun. OCHOBBI
KaQ4ECTBEHHOr0 M KONMYECTBEHHOIO aHalM3a,  anmnapatypHoe odopmienne  MeToa,
Ipakruyeckoe npumenecrme METOJIOB.

Mopyas 7. «IVIeKTpOXHMHYecKHe METOXbI AHAIH3A»



DNEKTPOXUMHUYECKHE METOMbI aHammsa, WX Kraccumpukaums. DiekTpoxuMuUYecKas
peakuus. OGpaTumMbie u HeoGpaTUMbIC CHCTECMBI, ypaBHeHUe HepHera.,

OcHOBHBIE  y371BI MPHOOPOB JUISL  BIEKTPOXUMUTECKHX MCTOJIOB aHanm3a: SYeiKH,
MSMEPHTCIIBHBIE  YCTPOWCTBA, BHENIHHE HCTOYHHKH TOKA. ONEeKTPOIbl MeTaIAYECKHe 1
MeMOpaHHbIe, HX THUIILI ¥ HA3HAYCHYE, Unnddepentrpnii SIICKTPOJIMT U ero GyHKIuH. MeTo s
HaXOXKICHHA KOHUEHTPAMH aHAIH3HPYEMOro BCINCCTBA-NIPSMBIE H KOCBEHHBIE, OCHOBHEIE
IIPUEMBI U pacyeT pe3ynbTaTos.

Kounyxromerpuuecknii  anamnus: TCOPETHYCCKUEC  OCHOBBI,  IPUHIHI HU3MEPECHHUSI
OJIEKTPUYECKOH HPOBOAUMOCTH U YCTpo#cTBa Jjuis  aTOTO, [lpumepsr  onpenencuuis
KOHAYKTOMETPHUECKHM MeTONOM. BO3MOXKHOCTH W OrpaHHYeHUsT Merona. BricokouacToTHOE
TUTPOBaHHE.

Horennmomerpuyaecnii anamnus: TCOPETUUECKHIE OCHOBEI, IPUHIAIIEI U3MEPESHHS DIILC...
U3MEpHTENIbHBIE  MPUOOPEL.  MoHOCeNeKTHRHEE SJNICKTPOABI, HX YCTPOHCTBO M  THITHL
OJeKTpoHas (pyHKIHS, Koo punnenTt CCIEKTUBHOCTH, BpeMsl OTKimKa. MoHomerpus: HIPUEMEI
M METO/IBL. JlocTOMHCTBA U HeoCcTATKH Honomerpuu. [lotenumomerpuseckoe THPOBaHHE.

Bonbramiepomerpus. Honaporpaguyueckuii anamms. Teopernueckne ocnoBbl n anmaparypa.
Bonbramnepras kpusas, AuQy3noHHbIt TOK, moTeHIMAN noyBosiHbl. KauecTBeHHBIN u
KOJIMIECTBEHHBIH MoNsporpagudeckuii anamus. Bo3sMoKHOCTH HOJSIpOrpaguu U orpaHuyeHne
METOJa. AMIIEPOMETPHYECKOE U OnamnepomeTpiyeckoe TuTpoBane.

DNeKTpoaHanms. 3aKoHmr Dapanest. Kynonomerpus paMat U kocsennast. CriocoOsl usmepenus
KOJIMYeCTBa DIIEKTPUYECTBA. Kynonomerpuueckoe TUTPOBAHHUE. Ocobennoctn
KYJIOHOMCTPHIECKOrO THTPOBAHMS, JOCTOMHCTBA METOJIA. CpaBnutensHas xapakrepucruka
SJICKTPOXUMHYECKUX METOIOB aHAJTH3A.

Mopny.as 8. « XpomaTorpaguueckne MeToabr aHATH3 Y

Xpomarorpadudeckue MeToTE! aHamu3a, ux (U3MYecKas CYIIHOCTh U KJaccu(pukanmsl.
Monexynspras ancopOIHOHHAas Xpomarorpadust. I'azosas Xpomarorpadus. Pactpesenurensaas
KUIIKOCTHASA XpomaTorpadus. OcobenHocTi MCTOOB, annaparypa, upumMeHenue. Jlpyrue Busp
XpomaTorpapuueckux MeTosoB: Gymaxuas, TOHKOCIIOHHAs!, HOHOOOMEHHAA, UX AHATHTHUCCKOE
[IpUMEHEHHE.,

5.2 Pazjenb! JUCHMILIMHBL 1 MEKTHCIUILIHHAPHBIE CBSI3H ¢ odecrnieunBaeMbIMH
(mocaeyronmumu) aucHEmLIMEAMH

Ne i/ Haumenosanne obecrieunBaeMbIxX NeNe pasznenos nannoii JUCLUTITUHEL,
(mocneayromux) nucnumy HEOOXOIMMBIX JUISl H3yYeHHSI
obecreunBaeMpIx (mocnemyronux)
JUCIUIUIMH
1 |2
1311
1 OCHOBBI 9IIEKTPOXHMHIYECKOH TEXHOJIOTHH | 2
2 OyHKIHOHAILHAS TaIbBAHOTEX HUKA | 2
THB
3 XuMHUecKas TeXHOIOT s HEOPraHUIeCKHX 1 2
BEIIECTB
4 Texnomorns ocuosroro HEOPraHudeckoro | 2
CHHTE3a
3 - Texuomnorust munepansupix yaobpenuit, coneii, | 1 2
1IEJI0Yeil
XTTH u CM
6 | Xummueckas TCXHOJIOTHS KEPAMHKH H yIIOPoB | | 2
L? | Xuvuueckas rexuonorns BSDKYIITHX 1 2




MaTEepHAIOB

8 Meroxsr ucenenosanus MaTepuaioB u 1 2
IIPOLIECCOB

9 Texnomnorus crexna u curanion 1 2

10 Texuomorust matepuanos u MOKPBITHI 1 2

XT u OOIT

11 Monexysipuast u HaIMOJIEKYIsipHast 1 2
CTPYKTYypa BOJIOKHUCTBIX MATEPHATIOR

12 TexcrunbHOe KomopupoBanue 2

13 Teopwms kpatenus u ocHOBEI HAYYHBIX I 2
UCCIIeOBaHMT

TXB u KM

14 XuMus 1 puznka HOJIUMEPOB | 2

15 XUMUsI 4 TEXHOTOTHS XUMUYCCKIX BOJIOKOH 1 2

16 OKonornyeckue mpo6emsr HIPOH3BOJICTRBA 1 2
XUMHYECKHX BOJIOKOH

17 [Tpumenenne TCKCTHIILHO-BCIIOMOTaTENbHBIX 1 2
BCIICCTB B TEXHOJOTHH XMMHUYECKHX BOJIOKOH

XTOB

18 XUMMYECKast TEXHOIOTHS OCHOBHOIO 1 |
He(TEXHMAYECKOTO CHHTE3a

19 XUMHSI ¥ TeXHOIOTHS OpraHuYecKux 1 2
KpacuTeneit

20 XUMUSL B TEXHOIOTHUSI OpraHuvecKux BemecTs | 1 2

21 XuMust HeTH ¥ OCHOBEI ee nepepadboTku 1 2

22 MeTtons! ananusa He(PTENPOYKTOB 1 2

XTCBAB, X®IT u KC

23 XUMUYECKast TEXHONOTHS XHUMUKO- 1 2
(papmanesTHuecKuX IIpenaparon

24 XUMHS ¥ TEXHOJIOTHS OPraHUYECKUX BEIIECTB | | 2

25 Xumust HeyTH B OCHOBHI ee repepaboTku 1 2

26 AHamM3 XUMUKO-(apMarieBTHIecKuX | 2
IIperaparos

27 Texnomorus rorosex JEKApCTBEHHBIX (hopm 1 2

28 OCHOBBI KOHTPOIISI KAYECTBA XUMUKO- | 2
(papmarieBTuveckux penaparos

Tullll

29 XUMHS MOHOMEpPOB 1 2

30 XUMUS ¥ PUZHKOXUMHS OJIUMEpOB | )

31 IomimepHoe Matepuaosenenme | 2

32 Obmas xumMuyeckas TexHomorus OJIMMEPOB 1 2

33 OcHOBHI TeXHOIOTHU NepepaboTK MOIUMEpoB | 1 2

34 Komnosurmonnnie MaTepHabl 1 2

35 Texuomnorus IICHKOOOPa3yIOIHX BellecTs | 2

36 Texnonorust nponspoacTea w3enuii us I 2
IOJMMEPHBIX MaTEPUATIOB

37 Texnonorns nomumepusarmonnpx TUIACTUKOB | ] 2

38 Texuomnorus TMOJTUKOHAEHCAHOHHBIX ] 2
IIOJIUMEPOB

39 TexHonmorus gakokpacognbIx ITOKPBITHI 1 2

40 Texuonorus MOIU(DHUITHPOBAHHEBIX noJaumepos | 1 2




41 CoBpeMeHHbIE TexHOMOrHH nepepaboTku | 2 7
MIOJIMMEPOB

42 XUMUS ¥ TEXHOJIOIHS THTMEHTOB I 1 2
IIUTMEHTHPOBAHHBIX MATEPHAIIOB

43 Metost HepepaboTKH IIacTMace B U3JETHS 1 "2

4 Texnonorus nepepaGorkn 9IIACTOMEPOB 1 2

XTMHUD u HD

45 Texnomorus marepuanon ANMEKTPOHHOMR 1 2
TEXHHKH

L46 IIponeccrt MEKpO M HaHOTEXHOTOr I 1 2 ]

5.3. Paspens: qucupnaun u BHAbI 3aHATHIA

Ne /i | Hanmenosaume pasnena Jlex. JIa6.-nipaxruy. Cemun | CPC | Beero
JUCLUTITHHEI 3aHSITUS 4acoB

1 AHaIMTHYECKAS XUMUsS

1l I'paBumerpuuecknit 3 11 - 10 24
aHaTH3

1.2 Turpumerpuueckmit -
a”almus

1.2.1 | Kucnorro-ocnoBHoe 6 14 - 10 30
THTPOBAaHMUE

1.2.2 | Ocamurenshoe 4 12 - 10 26
THTPOBaHUE.
Kommnexconomerpuueckoe
TUTPOBaHHE

1.2.3 | Oxucnmrensho- 4 14 - 10 28
BOCCTaHOBUTENIFHOE
THTPOBAaHHUE

2 DU3HKO-XUMHUYECKHE
METO/IbI aHAIN3A

2.1 Monexynspueprit 4 22 - 19 42 ﬂf
CIIEKTpaJIbHBIN aHaImu3

2.2 Crexrpanbusie MeTo b1 4 6 - I 38

F aHaimmsa

2.3 DIeKTpoXUMHYeCKHe 4 22 - 21 42
METO/IBI aHaIHn3a

24 Xpomarorpaduueckue 3 10 - 12 22

L METOJIbl aHAIH3a

6-7. Jlaboparopro-npakriuccime SaAHATHS

Ne | Ne pazpena Haumenosanue JabOpaTOPHEIX paboT prﬂoemxocm

0/ | JAUCIMIIIHHLD B yacax

| 1.1 BeonHoe 3austre mo teme: I'paBumerpuyeckuit meron | 11

aHanusa. YCIOBHS ocaykaeHus KPHCTAINIMYECKUX W
amoOpbHLIX  ocankoB.  oMorenmoe OCaXKJIeHHUE,
Pasnienenne monon IIPH KOHTPOJHMpPYEMOH BeTHYuHe
PH pactBopa; pasnenenue nomos ¢ NIOMOIIBIO peaKIHu
KOMITIIEKCOOOPA30BaHMS; IIPUMEHEeH e OpraHuvYecKux
OCajuTesied. Pacuetst B rpasmmerpuyeckonm aHanuse. J

MCI’IO}TBBOBRHHG METOHA OTrOHKH B INMEMEHTHOM




AHAIN3€ OPraHUYECKUX COeTHHCHUIA,
Jlaboparopuas paboTa: I'paBumerprueckoe
ONPEICICHNUE CynbpaTa

I:2.1

BBonHoe samstHe Mo  teme: Meron  xmcnorHo-
OCHOBHOTO THTPOBAHMS. Pacuersr B
THTPUMETPHYECKOM  aHANH3€: TIEPeXO] OT OJIHOTO
CIIocoda  BHIpaKeHHs KOHIEHTpAallUM TUTpaHTa K
IPYTOMY;  pacyeT KpHBBIX THTPOBAHHS; pacuer
PE3YILTATOB mpsMoro u  o6parHOro TUTPOBAHMUS,
THTPOBaHHMS  [O  3aMENIEHHUIO. Ocobennocru
THTPOBAHHS MHOTOOCHOBHBIX KHCJIOT, KHCITHIX CONCH 1
COJIeH ClIabbIX KUCIOT M OCHOBAHMIL. Crioco6s1 BEIGOpa
UHIMKATOpa.

JlaGoparopras paboTa: [Ipurorosienue "
crannaprusaus 0,1M PacTBOpa  XJIOPOBOIOPOIHOMN
KHCJIOTEI

11

121

JlaBoparopnas paGora: Onpenenenue COJICPIKaHuUs
LUCIIONH H CO/IBI TIPH COBMECTHOM TIPHCYTCTRHHN

1.2.2

BBognoe  samstme  no  reme: Ocanurensroe
THUTPOBAHAE M KOMIUIEKCOMETpHS. Pacuer KPHBBIX
THTPOBAHUSI B MeTojIax apreHTOMETPHH,
THOLMaHATOMETPUH, MEpKypoMerpuu.  Veinosus
IPHMEHECHHS] METOJIOB. Mepkypumerpus.
Kommnnexconomerpuueckoe TUTpOBaHUe. Y CIOBHBIE
KOHCTAHTBI yCTOWIHBOCTH. (DaKTOPHI, BIMSIOMME Ha
BCJIMIHHY CKa4Ka THTPOBAHUS B KOMILICKCOH OMETPHH:
KOHICHTPALAA  NOMONHUTENBHOTO JHrafna u pH
pactBopa. Pacuer pesymbraron THTPOBaHUSL.

JlaGoparopuas pabora: IIpurorosnenne "
CTaHNIAPTH3ALHUS PACTBOpA KOMILTEKcoHa [11.

1.2.2

Jlabopatopuast  pa6ora: Kommnexconomerpuyeckoe
OHpCHCICHHE HOHA MeTalia (HHKes, KobalbTa,
BHCMYTa, CBUHIIA U T.J.)

1.2.3

Beonnoe  zamstme  1mo  reme: Oxucnurensuo-
BOCCTaHOBUTEILHOE TUTPOBAHHE. @axropsl,
BIMAIOIIME Ha BENIWYMHY CKAyKa THTPOBAaHUS B
PeIOKCUMeTpuH. llepmanranaromerpus.
Xpomaromerpus. Honomerpus. Bpomaromerpus.
llpurorosnenne nu CTAHIAPTH3AIMSA  THTPAHTOB.
Yenosus  turposanus, Wuauxaroper. IIpumepsr
ONpeAeneHuii,

JlaGoparopras pabora: IIpurorosnenne "
CTAHNAPTH3AIMS PacTBOPA MEPMAHIAHATA KaJIus 178178
THOCYJ Ib(haTa HaTpust

11

1.2.3

Jlaboparopuas pa6ora: Onpenenenue HUTPUT-HOHa,
AHOKCHIA MapraHua B HHpPOIIO3WTE, KalbIUsl B
PACTBODE; ONpefeNicHHe MemW, IMXpOMAT-HOHA X
xenesa (I1I) mpu comecTHOM TPUCYTCTBHU METOAAMHU
PEIOKCHMETpUH.

Bsonnoe sansrue no Teme: Knaccupukanus OXMA,
ux aHAIIMTHYECKHe XapaKTepUCTHKH,
HYBCTBHTEJLHOCTE, CENIEKTHBHOCTE, TOYHOCTB,




OKCHpeccHocTh.  KomjyKroMeTpiyeckuit  ananms:
TCOPETUYCCKHE  OCHOBBI,  NPHHLIAI H3MEepeHus
SICKTPHYECKOH IPOBOHMOCTH, OpUOOPBI M TeXHHKA
HU3MEPEHHIA. [Tpumeprr OIlpelieICHMIA
KOHIYKTOMETPHYCCKMM METOA0M. BO3MOKHOCTH m
OTpaHHYeHUst MeTo1a. BrIcokouacToTHOE THTPOBAHHE.
Jlaboparopuas  paGora: Kondyxmomempuuecroe
mumposanue: onpeneneHue n-peHUICHANAMUHA B
CPCle aneToHa, oOnpeieleHde COaB U 1Ies1049u,
ONPE/ICTICHIE XTIOPOBOAOPOIHOI U YKCYCHO KHUCJIOT;
Beicoxouacmommoe mumpoganue:
KOMIIIEKCOHOMETpHYECKOe  Ompefelienne  comeii
METAIIOB (KalbIHs, >Kelesa, HHUKEJs), onpejeseHue
[IMIHMHA, ONpejienenne (eHoIoB

2

Beonnoe samstme mo  teme: DJIEKTPOXUMHYECKHE
MCTOMB! aHamu3a, uX Kinaccuukarms. OCHOBHLe
Y316l IPUOOPOB: sueiiKy, H3MEPUTEIIbHBIC YCTPOUCTRA,
BHEIIHIE HCTOYHHKH TOKa. DNeKTPOIBI
MeTalyeckue  u  MeMOpaHHBIC, WX THOBEI 1
Hasnadenue. Wnmuddepenrapii ANEKTPOIUT M €ero
dynxmun. OcHosubie IIPUEMBI M PacyeT pe3ylbTaTos.
Horennmomerpuyecknit  amamms, Teopernueckue
OCHOBBL. OOparumple u HeoOpaTUMBIE  CHCTEMB,
ypaBuenue Heprera.  Ilpumimmnms usMepenus 3JIC,
M3MEPUTENIBHBIE  TIPHOOPEL. Hocronncrea  u
HEJIOCTATKH  HOHOMETPHH. Ilorennmomerpuueckoe
THTPOBAHHE.

Jlabopatopuast pa6ora: Ipsvasn nomenyuomMempus;
OlpenencHue  (GTOpUI-HOHOB B  Boje METOJIOM
J00aBok.

Tomenyuomempuuecroe mumposanue:; onpeneneHue
XJIOPOBOAOPOIHON M BOPHOI KHCIIOT B 1X cMecH,
OIPENeICHUe  n-TonynpuHa  (Him aHUJIMHA),
OUPENCICHHE HOMU/T- M XIIOPH/I- HOHOB B UX CMeECH,
OHPCACIICHUE CMECH aMHHOKHCIIOT B Cpefie JIensHoi
YKCYCHOH KHCIIOTEI, onpenenenne P,Os B anaturoroMm
KOHIIEHTpaTe

10

2.1

BBonnoe samste mo reme: Bonsramnepomerpus.
Honsporpaduaeckuit anams, Teopernueckne ocuopsr
%} armaparypa. Bonsramnepras KpHBas,
Ta(GQy3noHHblt oK, HNOTEHIHATT  IIOJIyBOJIHEL

Kagecrsennpii H KOJIMYECTBEHHDIH
nossiporpagugeckuii aHaln3. Bosmoxuocrtu
nonsgporpaduu " OTpaHHYCHHE METO/A.

AMmnepomerpuueckoe g OnammepomeTpryeckoe
THTPOBAHHUE.

JlaGoparopuas paborTa: Amnepomempuyecroe
mumposanue: OlIpeJIeNIeHIE LHUHKA c
rexcanuanopepparom (I1) xasmus, OIpesieNieHue Meu,
ONpPENCITEHHE THOMOYEBHHEI B TEXHHYECKOM IPOAYKTE

11

2.1

BBosiHoe 3amsTHe 110 Teme: ODJIEKTpoaHanu3. 3aKoHb!
Dapanes. Kynonomerpus npsmas u KOCBEHHasl,

10




Crocobbr  m3mepenms konuuectsa DIIEKTPUYECTBA.
Kynonomerpuueckoe TaTpoBaHue.  OcobeHHoCTH
KyJIOHOMETPHYECKOrO  TUTPOBAHHS,  JIOCTOHHCTBA
METO1A. CpaBHuTeNnbHAS XapaKkTepUCTHKa
SNEKTPOXUMHUYECKUX METO/IOB aHaln3a. -
JlaBoparopuas paboTa: Kynonomempuyecroe
MUmMpocanue:  ONpelieNeHHe MeAM, OIpejeeHIe
THOCYIIb(AT-HOHOB, ONpeleleHue YKCYCHOM KHCIIOTHI

12

2.2

Beonnoe 3ansitue 1o Teme: O6mas XapaKTEePUCTHKA U
KNacCHUKAIUA  CHIEKTPATBHBIX METOMIOB aHaju3a.
ATOMHBIE ¥ MOJICKYJISpHBIE  CHOEKTPLI,  HX
IPOUCXOXKIACHUE, BU/I U OCHOBHBIC XapaKTePUCTHKH.
AbcopOuuonnas  cmexTpockomus: CYIMIHOCTh W
OCOOEHHOCTH  Hambonee pPacripoCTpaHEeHHBIX B
AHAIMTHIECKOH IIPaKTHKE METOJIOB.
DoTtomerpuyeckuii  amamus. OcHOBHOM  3akon
CBETOIOTNIOIIEHUS, onrTuYecKas ILIOTHOCT,
IpoIycKanue, MOJISPHBIN K03 purment
CBCTONOTIIOMEHHAA. AJTHTHBHOCTE CBETOOIIOIICHHS.
Yenosust  coGmronennst  3axona Byrepa-Jlam6epra-
bepa. IIpubope: JUIS (poromerpun 17§
CHEKTPODOTOMETPHH. BriGop ontumansuexX yenosmii
poromerpuyeckoro OTIpE/ICTICHHS. Criocobm1
ONpPEICHCHUA  KOHUeHTparuu. KavecTBeHHBH 1
KOIIMYCCTBEHHBIH aHamM3. AHamiuz B BHIIMMOH,
yneTpadHoNeTOBOl  u HH(ppaKkpacHoif  obacTy.
Pacuersr B (oromerpugeckom aHaimse.
AHQITHTHYECKUE XaPAKTEPHCTUKH (oromerpuueckoro
MeToja: YYBCTBHTEILHOCTE, TOYHOCT,
CCJICKTHBHOCTS. [IpiMenenue Metona abeopbimonHoi
CICKTPOCKOIIMU  JUIL  aHANM3a HEOPIaHUYCCKHX M
OpPraHuYeCKUX 0OBLEKTOB.

JlaGoparopras pabota: Domomempuyecroe
onpeoenenue UHOUBUOYANbHBIX selyecma:
OTpElCIeHHE  JKelie3a B NPUCYTCTBUH HUKEJIs,
OMpeJeIeHne Keesa B TeXHUYECKOH CEpPHOH KHCITOTE,
OnpejiesiecHne (Topuga aMMOHHMS B AJIEKTPOJIHTE
dbropunmoro nmHKoBaums, ONIpCHICIEHHE MEIU B
JICKTPOIATE  JIaTyHHpOBaHUS U depeHnuansHo-
(boromerpryeckmm METOIOM,  doTOoMETpUuUecKoe
ONpeJIeTICHHE (PEHHITEHMAMHIHA U ero HPOU3BOIHEIX,
ONPENCIICHAE ITHIICHIMAMUHTETpAALIETATA HATpus B
PacTBOpe, OmpejeseHue IOJMBUHUIOBOTO CrMpTa
(IBC), pomomempuuecroe mumpoeanue TINIHHA B
CPeAe JISISIHON YKCYCHOM KHUCIIOThI

10

13

Jlaboparopnas pabora: Domomempuyecroe
onpedenenue cmecu Oeyx sewecmes: OIIpefiesIcHue
ABYX KPACHTEIICH MPH UX COBMECTHOM NPUCYTCTBHE B
PacTBOpE, ONpele/eHne IMXPOMAT- M IepMAaHIraHAT-
HOHOB IpA MX COBMECTHOM IIPHUCYTCTBHU B pacrtBope,
OLIPEJICIICHUE Kelle3a U HUKENS MPH MX COBMECTHOM
IIPUCYTCTBUM B pacTBOpe, OlpeielieHue Crll) wu

11




Cr(IV) npu ux coBmectHOM IIPUCYTCTBHH B pacTBope,
pomomempuyecroe mumpoearnue xeneza u MeJu pu
HX COBMECTHOM HPHUCYTCTBHH B PaCTBOpE

BBonnoe samsatwe no reme: Hedenomerpuyeckuii u
TYpOUIHMeTpUYCeCK I MCTOABI ananuza. OCHOBHLIE
KOJIMYCCTBCHHBIE  COOTHOINEHUS. [Tpuboper  nys
HedenomeTpuueckux u TypOHINMETpUUCCKIX
onpenenennii. Ilpaktnyeckoe IIPUMEHEHUE METOH0B
HederoMeTpun TypOHIUMeTpHH.

JlaGoparopHas pabora: Typbuoumempuuecroe
onpedenenue cynbpar-uoHOB, OIIpEHICIIEHHE KABIHA

BsosHoe 3ansTre 110 TEMe: IIpoucxoxnenne atomupix
CIICKTPOB H3JIYY4EHUS W WX BUA.  OcobeHHOCTH
anmuapatypsl. Teopetnueckne ocHOBEI Ka4eCTBEHHOI0
H KOJIMYECTBEHHOTO 3MHUCCHOHHOIO CHEKTPAIBHOIO
aHanmmsa.  MeTomel  ompenesenus KOHLEHTpAIHH.
[lnamennas smuccuonnas cnekrpockonus. ObmacTu
UPUMEHCHUS CHEKTPAIbHBIX 3MUCCHOHHBIX METOJIOR,
ux aHAJINTHYECKHE XapaKTePUCTHKY;
1YBCTBUTENILHOCTD, TOYHOCTE, CEJIEKTUBHOCTE,

ATOMHO-a6COPOIHOHNEIN  anamms, Teoperuueckne
OCHOBBI, 0COOEHHOCTH annapatypsel. KonmuuecTBenubii
aHaltM3,  JTOCTOMHCTBA  MeTOJA. CpaBHuTtensHas
XapaKTEePUCTHKA OMUCCUOHHOH u abcopOImonHoii
aTOMHOW CHEKTPOCKOIIHH. JlioMuHeceHTHEI aHajgus,

ero CYIIHOCTB, 0COOEHHOCTH anmaparypsl.
Kauecrsennprii u KOJIMYCCTBEHHBIH aHayu3,
IIPUMEHEHUE. PeHTI‘eHOCHCKTpaﬂbHBIe METO/IBI.

Pentrenodnyopecnenranit  anamms. Teopernueckue
OCHOBBI,  anmapatypa.  OCHOBBI  u METO/IEI
KaQUCCTBEHHOIO M KOIMYECTBEHHOrO aHaJn3a;
IIPUMEHEHHEe MeToza. Macc-cnekrpomerpus.
Teopernueckue OCHOBEI Macc-CIIeKTPOMETPHH,
OcHOBBI KauecTBeHHOTO I KOJINYECTBEHHOTO aHaju3a,
allapaTypHoe opopMIeHne MeTo A

14 |22
15" |23
16 |24

E

BBoiHoe 3amstHe mo Teme: Xpomatorpaduueckue
METOIBI  aHaNM3a, MX (U3HYecKkas CYWIHOCTh U
Kiaccupukanus. Monexynspuas aJIcopOIHOHHAas
Xpomarorpagus. I'azoBas Xpomatrorpadus.
Pacnpenemtensuas KHIKOCTHAA ~ XpoMmaTorpadus.
OcoGennoctu MCTOZOB, anmnapatypa, IpUMeHeHwe,
Hpyrae  Bujgn XpOMaTorpauuecknx  MeTojoB:
Oymarkuas, TOHKOCIIOHHasI, HOHOOOMEHHas, mux
AHAJIMTHUYECKO® TIPHUMEHEHHE.

Jlaboparopuast paGora: 5 YMaoicnas xpomamospagbus:
KQICCTBCHHBIH aHATM3 aMUHOKHCIIOT, olpejenenue
HHUKEIIL,  OmpeneneHne  copepikams KpacuTens
KHCJIOTHOIO (hHOIETOBOrO B YepHuitax «Pamyra -2y

8. Ilpumepnast Temarnia KYPCOBBIX HpoekToB (pabor). Kypcossie npoextsr ne

[IPEYCMOTPEHEL.

12




9. O6pa3zoBaTe/IbHbIE TEXHOJOTHH H METOAMYECKHIE PEeKOMEHJAHH [0 OPraHH3ANUH
H3YYeHUS THCHHILTHHDI

C 1enbro GopMHUPOBAHHMS U PAa3BUTUS 3aSBJICHHBIX KOMIIETEHIMI OpraHu3anuio y4eGHoro
fiporecca  peKOMEHIYETCS OCYIIECTBIATh Yepe3 MabopaToOpHO-MPaKTHYeCKHe 3aHATHA |
VHUBATYaTbHYIO CAMOCTOATEIBHYIO paboTy CTYICHTOB HaJl KyPCOM.

Ilpu nposexennu aGopaTopuoro NPaKTHKYMa HEOOXOAUMO CO31aTh YCIOBMS UIs
MAKCHMAlIbHO ~ CAMOCTOSITEIBHOTO  BBIIONHEHUsS — 51abopaTopHbiX pabor. Ilosromy npu
IPOBEJICHHH J1TAOOPATOPHOTO 3aHATHS NPEIOIABATEIIO PEKOMEHIyeTCS
1. TIposectn nkcmpecc-ompoe (YCTHO HITH B TECTOBOM (opme) 1o TeopermaeckoMy Marepuaiy,

HEOOXOIMMOMY JUISl BBIIOTHEHHS paGOTHI (¢ OIICHKOI).

2. IIpoBepHTh MTaH BHITIOIHEHUS 1a60PATOPHLIX paboT, MOArOTOBEHHEIH CTYIEHTOM JloMa (¢

OIICHKOIA).

Onennre paboty crynenta B nabopaTopuu u MOJLyYCHHBIC UM JJaHHBIE (OIIEHKA).

4. TIpoBepHTh ¥ BBICTABUTH OLIEHKY 34 OTYET.

Jiobas  maGoparopuas pabora jgomkHa BKIIOUATEH rIIyOOKYIO  CaMOCTOSTE/TEHYIO
NPOPAOOTKY TEOPETHYECKOTO MaTepHaa, H3y4eHHEe METOMIHK [IPOBE/ICHUSI M IJIAHUPOBAHME
OKCIICPUMCHTA, ~ OCBOCHHE  H3MEPHTENBHBIX  CPEICTB, 06paGOTKYy u HHTEPIIPETAIUIO
OKCIIEPHMEHTAIBHBIX JIAHHBIX.

Ipu opranmzanuu BHEAYIHTOPHOM CAMOCTOSITEbHOM padoThI 110 JaHHOM
AMCIHILIHE TPETOABATEIIO PEKOMEH/YETCS HCIIOIB30BaTh CIEAYIOLIHE ee (hOPMBL:

*  BBIIOJIHEHHE paCuCTHBIX 3a/laHUH Pa3HOOOpasHOro xapakrepa. DTo - peleHue 3a1a4; moaodop
M U3YYeHHE JIHTEPATyPHBIX HCTOUHHKOB; MOAOOP MILTIOCTPATHBHOTO M ONHCATEILHOTO
MaTepuaia 1o OTACIbHBIM pasjiienam Kypea B cetu MHTepHer.

* BBUIOJHCHHC WHIMBHAYANLHBIX 3aJ@HUH, HANPAaBICHHBIX HA pPa3sBUTHE Yy CTY/IEHTOR
CaMOCTOATCIILHOCTH W WHHUIHATHUBEL MHAMBHAyanbHOE 3amanue MOKET IOJIy4aTh Kak
KaJKIBIA CTY/ICHT, TaK U YacTh CTYJEHTOB IPYIIIbL.

* TOAroTOBKA U HaMCAHWUE JOKIA/NO0B, pedeparoB Ha 3aaHHBIE TEMBI.

Taxnm obpasom, B nporecce u3yueHus Kypca uCHolb3yeTcs 57% ayuTOpHBIX 3aHATHIT
(13% - nexumum, 44% - naboparopHo-paKTHyeckhe) U 43% 3aHATHH  OTBEICHO
CaMOCTOATEJILHOH paboTe CTYIEHTOB.

L2

Ilpnmepnas TemaTka pacueTHsIx pador:

Pazoen 1. Konuuecmeennwtii ananus

l. Pacuer maBecku s amamusa. Pacuer o6bema OCaTUTENsS IIPH CTEXHOMETPUYECKOM
COOTHOLICHHU KOMIIOHEHTOB M TIONYTOPHOM H30BITKE OCAUTENs, pacyeTr IoTeph IpH
IPOMBIBAHNM 0CaiKoB. Onpesienennue MaccoBoit 1omm (B %) BEWECTBa B aHAM3UPYEMO npobe;
KOCBEHHLIH aHaIM3

2. PacyeTsl 10 IPUTOTOBICHHIO U CTaHJapTU3alUU PACTBOPOB CHILHBIX KHUCIOT M INEJIOYCH.
ITepexon ot opmmoro crocoba BBIDKCHUS KOHICHTPAUMH K JIPyrOMY, HOpMalbHas
KOHICHTpanus ¢ MONpaBOYHEIM Koo dunuenToM. Pacyer pesynbratoB 1o METONY KHCIOTHO-
OCHOBHOIO B3aUMOJIeHCTBHsL. Pacuer kpuBoit TuTpoBanms 1 BBIOOP MHIMKATOPA.

3 Pacuersr 1o HPUTOTOBJICHUIO " CTaH[apTU3AI[UH TUTPAHTOB B
ApreHTOMETPUH, MEPKYPOMETPUH U KOMILIEKCOHOMETPHH. PacueT pe3yibTaToB 0caliTebHOro i
KOMIICKCOHOMETPUYECKOTr0 THTpoBanus. [locTpoeHne KpuBbix TUTPOBAHUSL.

4. Pacuer MOJApHON Macchl IKBHBAICHTA BCIIECTBA,y4aCTBYIOMIETO B PEIOKC-PEaKIHH.
Pacyersl 10 mpUroToBNEHMIO M CTAaHIAPTH3AlMK TUTPAHTOB. OmnpesencHue OKHCIHTEIeH,
BOCCTAHOBUTEIIEH, MOHORB, HE OOJIANAIOIINX OKUCIIMTEIIbHO-BOCCTAHOBHTEILHBIMUA CBOMCTBAMM.
Pacuer kpuBoit Turposanus. BriGop MHJMKaTOpA.

Paszoen 2. Qusuxo-xumuueckue memods: ananusa

13



1. Wcnomnb3oBanme 0oCHOBHBIX IPHEMOB  (PUBHKO-XUMHYECKHX METONOB AHAIH3A (MeToma
PafyupoBO4HOTO rpauka, MeToja n06aBOK, MeTona MOJIAPHOTO  CBOWCTBA, MeToja
TATPOBAHMSL) JUIsl PELICHHUSI THITOBBIX 3224 110 TeMAaM:

a) BIIEKTPOXHMHUYECKHE METO/IbI aHAIIH3A

6) poromerpryeckuit ananus, HeesToMeTpUs 1 TypOHIHMeTpHS

Ipumepnas Tematuka poxmanos u pedeparoB (Momynu 7 uw 8 pasnena 2 «DXMAy)
UPUBEJICHA B METOMUECKHX YKAZAHUSIX [14, 16]. :

Ucnoms3yeres MoaymnsHO - PEHTHHTOBAst TEXHOIOTHs 00pazoBanus (Ha MPOTSIKEHHH BCero
M3YUYCHUS UCIUIITAHBL).
Cozmeprxanne JUCITHILTUHET pasjiensiercs Ha 2 pasnena (mo umciy ceMecTpoB) mo 4
MOJIYJIS B KasK/IOM.

Paspen 1. Ananumuuecxas xumus (3 cemecmp, popma umozosozo Koumpousi — 3auem c
OYenKoiL).

Mojyns 1. I'paBumeTpuyecknit MeTon anammsa. YenoBus ocaxnenus KpPUCTAIJINYECKHUX
1 aMOp(HBIX ocankoB. ['oMorenHoe ocaxxaenue. Pazmenenue monos [IPU  KOHTPOJIHPYEMOi
BemuuMHe pH pacTBopa; pasjeneHue HOHOB c TIOMOIIBIO  peaKMH KOMIIIEKCOOOPA30OBaAHHS;
TIPHMCHCHUE OPraHWYECKUX OCanuTeNneii. PacueTs I'PaBUMETPUYECKOM aHAITH3E,

Mznoxenne Moy HeoOGX0MuMO HauaTE C OCHOBHBIX OIIPEJICNICHHMIA: I'PABUMETPHYCCKMIA
axrop, Gopma ocaxnenmus, IpaBUMETpHYecKas popma U TpeGOBaHUS, K HUM IPEAbSIBISIEMEIC.
Heobxomumo o6paruts BHMMAHKE Cymaresneld Ha yMEHHe BBIOPATh Ha HTOH OCHORE Hauboree
HPUTOIHBIE (POPMY OCANKICHUS 1 I'PABUMETPHYECKYIO (hOpMY U 06OCHOBATE YCIIOBHS OCasKICHHS
MaJIOPaCTBOPHMOI'0 COCHMHEHHS. B mabOpaTOpHOM MPAaKTHKYME 00S3aTENLHO 03HaAKOMHMTE
CTYACHTOB C OCHOBHBIMH  AHAIMTHYCCKUMHU IIPUEMAMH  BBINOJIHEHUS T'PABUMETPHYECKOTO
dHATH3a W pacyeTa pPe3ylbTaToB aHANM3A. B Jannom MoOyne npedycMompeno ewinonnenue
nabopamopnoii pabomer u nodzomosxa omyema no umoz2am GuinOJIHeHUs Jlabopamopnoii
pabomul, pacuemnozo sadanus yenosuax eneayoumopHo pabomer, CeMUHAp U mexyuui
KOHmMpOb 6 6ude cobecedosanus u mecma. Maxcumanvnoe xonuveemeo 6annos no OanHomy
Mooymo — 12,5 bannoe.

Moaynp 2. Meron KHCIOTHO-0CHOBHOrO THTpOBaHHA. PacyeThl B TuTpHMETpHUIECKOM
aHAIA3E: MIEPEXOJT OT OJIHOTO CII0cO6a BEIpaYKEHS KOHUEHTPAMK TUTPAHTA K JAPYrOMy; pacyer
PE3YIILTATOB NPAMOTO U OOPaTHOrO TUTPOBAHMS, THTpOBaHuUs 110 3aMenenno. OcobeHHoCTH
THTPOBAHUS MHOI'OOCHOBHBIX KHCIIOT, KHCIIBIX CONeH M coliedl clabBIX KHCIOT u OCHOBaHHMH.
Crioco6r1 BEIGOpa UHIUKaTOpa. Pacuer kpuBbIX THTpOBaHMSI,

Ilpu u3yyennun metoa KHCIOTHO-0CHOBHOTG THTPOBAHHS HEOOXOUMO, YTOOEI CTYAEHTEI
YSICHUIIM OCOOEHHOCTH TOr0 MeToja: TIPHTOTOBJICHHE U CTAH[APTU3ALMUS THTPAHTOB, CO3TAHME
ONTHMANBHBIX YCIOBHH THTPOBAHHUS, BO3MOKHOCTH (ukcupoBanus Toukn skBHBaNeHTHOCTH. B
1abopaTopHOM  mpakTHKyMe CTYACHTBI  JOKHEI ~ OCBOMTH  pasiIMUHBIE METO/INKH
TUTPUMETPHYECKOTO aHANN3a, YMETh PACCUMTATE MacCy MM MacCOBYIO JI0JIFO BEILIECTBA KAk B
OPraHHYecKuX, TaK H HEOPraHHYeCKHX Oo6bexTax. B OanHomM Mooyne npedycmompeno
6binonHenue 2 nabopamopuvix pabom u nodzomosia OM4emos no umozam 6vlnoaHeHUs
aabopamopueix patom, pacuemnozo 3a0aHUA 6 YCnosUsX sHeayoumopnou pabome, cemunap u
MeKYWUl KOHMpons @ eude Korokeuyma u mecma. Makcumansnoe xonuvecmso 6anios no
oannomy mModymo — 22,5 banios.

Monynme 3. Ocamurensnoe THIPOBAHUE M KOMILIEKCOMETPHS. Pacyer KpuBBIX
THTPOBAHHS B METOXAaX apreHTOMeTpHH, THONNAHATOMETPHY, MEPKYPOMETPHH. VY CI0BHS
[IPUMCHCHHS METOLOB. Mepkypumerpus. Komnnexconomerpuueckoe TUTPOBAHUE. Y CIIOBHBIE
KOHCTAHTBI  yCTOHYMBOCTH. (DakTopsl, BiHMOmme Ha BCIIMYMHY CKauyka THTPOBAHHS B
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KOMIUIEKCOHOMETPHH: KOHLECHTPAIHS  [ONOTHHTEILHOTO Jurania u pH pacteopa. Pacuer
PE3YIBTATOB TUTPOBAHUS.

lpu usydenun meronon OCQKICHHUS M KOMILIEKCOOOpa3oBaHus HEOOX0oMuMO 06paTHTh
BHUMAHHE CTYIEHTOB Ha pacyers TETCPOrCHHBIX PAaBHOBECHH, OOBACHHUTH HIpEeUMyIIecTBa
TIPUMECHCHHSL TIOHATHH “ycloBHOE [IPOU3BE/ICHHE PACTBOPHMOCTH, “yCIIOBHAs KOHCTaHTA
ycroiuuBoctu”. B nabopaTopHoM HPAaKTUKYME CTYAEHTHI JTOJKHEI OCBOHTE: [IPUTOTOBJICHUE U
CTAHNTAPTH3AIHMIO TUTPAHTOB KAK B METONAX OCRICICHHS, TaK U B KOMILICKCHMETDHH, YMETh
TIPUMCHATE  METOIBI IIPSIMOTO, O6PATHOro TUTPOBAHHSL M BBITECHUTENIBHBIN BaphamHT pu

pabom, pacuemnozo zadanus ¢ yerosusx  eneayoumopnoi pabomor, CeMUHAD U meKyuyuil
KOHMpOIL 6 6uUde KOANOKSUYMA u mecma, Maxcumanvnoe xonuuecmeo 6annos no oannomy
Mooyiio — 22,5 bannos,

Monyne 4. OxucnmuTensHo-BoccTanoBuTE L HOE TurpoBanue. Ilepmanranaromerpus.
Xpomaromerpus. Honomerpus. bpomaromerpus. IlpuroroBnenue n CTaHJapTH3aIUs
THTPAHTOB. Y CIIOBUS THTPOBAHMS, Wnnuxaropsr. [Ipunmepsr onpenenenmuis.

I[pucrynas x wusyuenuro Monynst 4, crnenyer HONMCPKHYTE 0CO0YIO PO peakimit
OKHCIICHUA-BOCCTAHOBIICHHUS; OOPATHTh BHHMAHHE Ha (axropsl, BaMsIOMME Ha BEIIMYUHY
OKHUCIIHTE/IbHO-BOCCTAHOBHTEILHOTO [OTEHITHANA CHCTEMBI; HAYYHTH BBIOMpATH HHJIHKATOP IpH
PCIIOKCHMETPHICCKOM THTPOBAHHH, HCHOJE30BATE NOHATHE (haKTOpa SKBHBAJICHTHOCTH pu
Pacuere pesymbTaToB amammsa. B dannom Modyre  npedycmomperno évinoJHenue 2
aabopamopnvix pabom u no020mosKka omuemos no umozan GbLNONHEHUS.  1abopamopbix
pabom, pacvemmnozo sadanus e yerosuax  erneayoumopnoi pabomwr, CeMUHAD U meKyuyuil
KOHMPOIb 6 6ude KOMIOKSUYMA u mecma, Maxcumanvroe ronuvecmso 6amnog no Oauwnomy
mooynmio — 22,5 6annoe.

Pasnen 2. Qusurko-xumuyecrye Memoovl ananuza (6 cemecmp, hopma umozo6o20 KOHMpOIs —
savem c¢ oyexoij).

Monyms 5.  ®wusuko-xummseckie METOJIBL aHamu3a. MonexynspHsrit CHCKTPAIBHEIA aHATH3
Criexrpooromerpus, HepenomeTpus u TypOUIUMETpHS. ATOMHEBIE | MOJIEKYIISIPHBIE CIIEKTEI,
MX IPOHCXOXKIICHUE U XaPaKTEPUCTHKH, Doromerpudeckumit ananus, 3aKoHLT CBETOIIOTJIONIEHHUS.
OcHoBHBIE y311BI npudopoB s (oromerpun u CHEKTpO(poTOMETpHUH. Bribop ontumansmsx
YCIOBUH  ONpeNeNeHnil, cHocoBu ONPENICNICHUSA  KOHUEHTpanui. KauecTBenuumi 78
KOJIMICCTBCHHBIA aHAIM3 B BUIUMOI, YAbTPaHONETOBOH 1 UHppaxkpacHoii obnacTu CIIEKTpa.
AHAINTHIECKHE XapaKTEPHCTHKH METoJIa.

Ipucrynas x  wusnosxenmo AAHHOTO  MOJyINIS  CIENYeT HATIOMHHTD OCHOBHbIE
XApPaKTEPUCTHKH  BIEKTPOMArHUTHOTO H3IYUCHUS,  pasinyue MexIy aToMHBIMA K
MOJIEKYIIDHBIME - CrieKTpamu. [Ipu PacCMOTPEHHH TIPOMCXOIKIICHUS CIEKTPOB IOTJIOIIEHHUS
CHICNYET MOMIEPKHYTh MX PasIndIHyIO lipuposty. CTyIeHT NOIDKeH mpencTapisTh BUJI CIIEKTpa
TIOMIOIEHHS, ero rpapuyeckoe n3oGpaxkenwe p BUIAUMOM

15



(oromerpuueckoro amanmsa Hallo OTMETHTh Pa3Uvhe B KOHCTPYKIHOHHEIX MaTtepuanax s
PasHBIX obmnacTelf cnekrTpa, naTh CIICKTPAJIbHBIC XapaKTePUCTHKH HCTOYHUKOR U3jIydeHus. B
Oannom modyne npeoycMompeno evinonnenye 3 1abopamoprvix pabom u nodzomoexa omyemoe
10 Umozam - 6eInonHenus  iabopamopuvix pabom, pacuemnozo sadanus ¢ yenosusx
6HeAyOUMopHoii patomr, CeMUHAp U mekyuwuil KOoHmpons 6 guoe Kornoxkeuyma. Maxcumanonoe
Konuiecmeo bannos no dannomy mooynio — 30 bannos,

Monyne 6 . Crekrpansubre METOAB! aHATH3a  DMHCCHOHHBII CICKTPAILHEIA aHaANH3.
IIponcxoxnenre  atommpix CHICKTpOB  M3my4denms. KayecTBeHHBII u KOJIMYECTBEHHbI
CHCKTPABHBIA  aHamu3. MeTop] ONPEACIICHUs] KOHIEHTpAIHii. ATOMHO-a6cOpOLHOHHbIT
aHanus. CpaBHHTETbHAS XapaKkTCPUCTHKA METOJOB 3MHCCHOHHON aTOMHOfM CIICKTPOCKOTIHH.
Jlromunecuenthrit  anamnms. Annapatypa u 0CHOBEI Ka9eCTBEHHOTO M KOJMYECTBEHHOro
JIOMHHECHEHTHOTO aHaIm3a. Penrrenocnekrpansunre METOMBL, TEOPETHYECKHE OCHOBLI H
PasHOBUIHOCTH. PentreHodmyopecuenTryrif dHAJN3, TEOPETHICCKUE OCHOBBI, KONUYECTBEHHEI]
H KQueCTBEHHbIH aHau3. Mace-criekTpasublii anamms,

OcBoenne nanHoro MOZYJISl TIPEeayCMATPUBAET HaIlHCAHHE pedepaToB u ycrube
HAOKJIA/IBI IO TIPEJUTONKEHHBIM TeMaM. TIpu mojroToske CTYICHTOB K YCTHBIM JIOKJIA[aM Cleyer
00pamate BHMMaHHe Ha TCOPETHYCCKUE OCHOBBI METONOB. Tak B aTOMHO-a0COPOIMOHHOM

[1pn u3noxenun momunecnentroro atajusa BKHO MOJYEPKHYTH Pa3inyue B IPOUCXOXKIEHUH
OMUCCHOHHBIX H JIIOMHHECIIEHTHBIX CIEKTPOB. B dannom modyie npedycmompena nodzomosxa
cmyoenmom doxknada no NpeoodicenHotl meme u nanucanue peghepama.  Maxcumansnoe
Konuuecmso 6annos no danmoy Mo0ynio -5 banioe,

Moayis 7. DIEeKTpoXuMHUYecKUe MeTonbL. Kongykromerpus u BEICOKOYACTOTHOE TUTPOBAHHUE.
[orennmomerpuss  u TIOTCHIIMOMETPHYECKOE  THTPOBAHHE, BOJ‘IBTEIMHCpOMBTpPIS{ u
AMIICPOMETPHYECKOE  THTPOBaHME. Kynonomerpus. Ilpubopst, npunmune u TEXHHKa
M3MEPEHUH, 9NIeKTpoIL, SJICKTPUIECKHE [IENH, IEKTPOTUTHUCCKUE AYCHKH, CITOCOOLI M
OCHOBHBIC IPHEMEI PACYETA AHATH3HPYEMBIX KOJH qectB. [Ipumeps! onpenenenmuii.

Wsnoxenne momyms CICAYeT HA4aThb ¢ OCHOBHBLIX MOHATHI W ONPCACIICHUH, TaKuX Kak
SJIEKTPOIIPOBOHOCTE, AIICKTPOGOPETUUECKHi 1 Pellakcaluonneie s exTsl, monspusarmsa
ANICKTPOJia (OpUEHTAMOHHAS H Aepopmarnonnas), M Py3uoHnsIi u MUTDAITHOHHEBIE TOKH,
THIIBI 3JICKTPOJIOB (MHAUKATOPHBIX U CpaBHeHuUs). B pazmene HOTCHIHOMETPHH CIIENYeT YAEINTh

XUMHUYECKHE CBOMCTBA HOHORB (O BIKHOCTD, oJsIporpaguyeckas akKTHBHOCTE, HOTEHIHA
BOCCTaHOBIICHUSI), BIUSIONINC HA BHJ HTHX KpuBbIX. IIpn usyuenun HOTCHIIHOMETPHYECKOTO
THTPOBAHMs ~ HCOOXOMMMO  OOGPaTUTH  BHUMAHHE Ha  MCTOABI  ONpENENECHUS TOYKH
SKBHBAICHTHOCTH (Ou(depeHnanbupii i MHTETpalbHbI  MeTonbI, MeTon I'pana, METO]T
[IOCTPOCHUS KPUBOH 110 BTOpOIi [IPOU3BOSHOM), HA YCIOBHS NpHMEHEHMs KaXI0ro MeToja.
Heobxomumo IIONYEPKHYTL aHaIUTHYECKHe XapaKTepUCTUKHA METOJIOB (4yBCTBUTEIBHOCT,
TOUHOCTD, BOCHPOM3BOJAMMOCTS, IIpeses obHapyxenus). B dannom Modyne npedycmompeno
Gbinoinenue 4 nabopamopueix pabom u nO020MOGKA omuemos no wumozam BbINONIHEH U
Kabopamopnuix pabom, paciemnozo 3aoanus 6 ycrosusx 6HeayOumopHoil pabomer, cemunap u
MEKYUWU KOHMpons 6 eude Konnoxeuyma. Maxcumansvroe xonuyecmso bannoe no oannomy
Mmooymio — 37,5 bannos,

Monyis 8. Xpomarorpapuyeckue MCETOI®!  aHaymza. Kiaccuukamus 1o
arperaTHOMY COCTOSHHUIO ()a3 M MeTouKe HPOBENCHAS sKcnepuMenTa. [TpHHIuUIE 1 ¢bu3uKo-

16



XHMHYCCKHE  OCHOBBI  MOJIEKYJISIPHOI abcopOIHOHHOM, ra30BOM,  pacmpeeuTenbHOlM
KHIKOCTHOH XpoMmarorpapuu. Honoobmennas, OyMa)kHasl, TOHKOCTONHAs Xpomarorpadus.
Ocobennoctu MCTOJIOB, anmnaparypa, Ka4eCTBEHHBI | KOIIMYICCTBEHHEBIH aHamus,

Ipn m3ydenun copmepkarus storo MOZy T, KpoMe JIabopaTopHBIX paboT 1o Teme
CICAYET YICMUTL 0CcOGOe BHUMAHHUE pasIUuHIO XpOMaTorpaQuIeckux MeTooB aHamu3a,
YACTHTE BHMMaHHE IapameTpam, HCHOJIE3yeMBbIM TIPH  IIPOBE/ICHUH aHATH3A. Crynenram
MPE/IaraeTCst CleNnaTh MOKNAABl MO HAHHOM TeMaTHe. B comepxamuu  noxmanos cienyer
CACIaTh AKIEHT Ha PasiiMyde B (hH3UKO-XHMHUYECKHX OCHOBAaX KaX/I0r0 METO/a, NMPUHIIHIIEI
KAYCCTBEHHOTO M KOIMYECTBEHHOTO AaHANHN3A, BOSMOJKHOCTH 3THX  METONOB  Kak Juis
PAasNICIICHUS, Tak U A7 aHanu3a. B daunom MoOyie svinonnenue | aabopamopnoii pabomuvr u
noozomoska  omuema no  umozam GbInonHeHus  abopamopnoii  patome, a maxoce
npedycmompena  nodzomosxa cmyoenmom  doxnada  no npeonosicennol  meme  uny
cobecedosanue no ecem meman modyns. Makcumansnoe xonuvecmeo bannos no damunomy
modynio —7,5 6annoe.

10.  Onenounsre cpexerna s TEKYIEro KOHTPOJIS ycneBaemMocTH, HPOMEKYTOTHOI
ATTECTAINM 110 HTOraM OCBOEHHS NUCIMILIHHDI I yuebHo-MeToYeckoe obeceyenne
CaMOCTOSITe/ILHOI PabOTHI CTY/XeHTOR

Cucrema komTpomst mo KyPCy BKIIOYACT: TEKYIIH KOHTPOIL (KOJUIOKBHYMBI 1
COOECENIOBAHMS TI0 OTHEBHEIM MOJIIYJIAIM TIPOTPaMMBI, OTYETHI IO mabopaTopHEIM paboTam,
PAacuCTHRIC 3a1aHUs, pedepaTsl MO OTAETbHBIM MOJTyJIsIM IIPOTPAMMBI, TECTEL), IPOMEKYTOUHYIO
4TTECTALHIO 110 HTOTAaM TPETHEI0 CEMECTPa — Bayer (pasuen 1) u wroram mecroro ceMecTpa —
3a4eT ¢ OLCHKOM (passen 2) .

lpu m3ygennu 1 pasnena (Tpetuii cemectp) o PE3yJibTaTaM TeKyiie# paboTsl crynent
MOXeT HabpaTh 80 Ganmos, B ToM uncie:
- 7 nabopatopHrIx paGor - 20 Oarios;
- 4 nomamnHux 3amanug - 10 Oauos;
- 3 KOJIIOKBUyMa — 45 Oasos;
- 1 cobecenoBanme — 5 Ganos.
WroroBeiit 3ager (Tectuposanue) — 20 Gamios.

lpyn u3yuennu 2 pasnena (wecroii cemectp) CTYACHT MOxeT HaOpatrh 80 Gamios, B ToM
qUCIIe:
- 8 aGoparopnbix pador - 20 Oannos;
- 2 ToMani{ux 3amanus - 5 baios;
- 2 KOJITOKBHYMa — 45 Baios;
- 2 noknaya uiu pedpepara —10 Oanos;
Hrorosei 3aver (trectupoBanme) — 20 6aob.

Mrurumanpaoe konmuuecTo Gamwios 1o K&XKIOMY U3 BUJIOB TeKyIell paboThl cocTapiser
IIOJIOBUHY OT MaKCUMaJILHOTO.

«YNOBIIETBOPUTENILHOY, MEHBINE 52 GO - «HCYOBIIETBOPUTENBLHO:

- oleHka «ormuuHO» (100-85 Gammos) BeicTaBISETCH CTyACHTY, OOHApyKHBIIEMY
BCCCTOPOHHEE, CHCTEMATHYECKOE U IIIy6OKOe 3HaHe IIPOrpaMMHOTO  MaTepHaiia, yMeHue
CBOOOJIHO BEIMOTHATE 3aJlaHusL, PelyCMOTPEHHBIE paboueii HIpOrpaMMoi y4eOHOM AUCIIUIIIIMHE]
(pazmernom), YCBOUBILIEMY OCHOBHYIO JIMTEpATYpy W OSHAKOMJICHHOMY ¢ JIOHOJNHHTENHHOH,
PCKOMEHNIOBaHHOK paGouelf nporpammodt, a Takske YCBOMBINEMY B3aUMOCBA3b OCHOBHEIX
TOHSTHR JTUCIUITTAHEBI (pasmena) B wux 3Havenuu At mpuobperaemoii npodeccuu,
POsABHUBIIEMY TBOPYECKHE CITOCOOHOCTH B HOHMMAaHHH, U3JIOMEHUH U HCITOJIB30BAHIH y4ebHoro
Marepuaia;

- OueHKa «xopowmoy (84-70 Ganna) BricTaBisercs CTYICHTY, OOHAPY)KHBIIEMY TOJHOE
SHAHHE HPOrpaMMHOrO MaTepUana, yCIenmHo BBIIOJHSIOMEMY IPEIYyCMOTPEHHbIE B IporpamMme
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3aJlanusl, yCBOUBINEMY OCHOBHYIO JIATEPATypy, PEKOMEHJOBAHHYIO B oporpamMme, a TakKe
[IOKa3aBINEMy CHCTEMATHYECKU XapakTep 3HaHMH 10 AMCHMIIHHE (Kypcy, momymo) u
CIIOCOOHOMY K HX CaMOCTOSTETEHOMY IMOIONHEHHIO U 00HOBIIEHHIO B X0Je JalpHEeHIIeH
y4eOHOI paGoTH 1 podeccHonanbHOM JNEATCIBHOCTH.

- OHCHKA  «HEYNOBIICTBOPHTENBHO» (MeHee 26 OamioB) mBrIcTaBIMETCS CTYIEHTY,
OGHAPYUBINEMY MPOGENb B 3HAHMSX OCHOBHOI'0 NMPOTrpaMMHOTO MaTepHaia, AOIYCTHUBLIEMY
NPUHIMITHAIIBHBIC OMIUOKYU B BEIMTOJIHEHHK HPEIyCMOTPEHHBIX IPOTpAMMOii 3a1aHHI.

Hst Texymero kouTposs YCUECBACMOCTH 10 KaXKIOMY MOJYIIO H3ydaeMoii TUCLUTLTAHEBI
1 HPOMEXKYTOYHOH AaTTECTALMH TPHMEHSIOTCS KOJUIOKBHYMBI, coOeceoBaHMs, NOKIANbI W
pedeparsl, TecTsL.

PaspaGoranel komIutekTsI GueTon (mo 20 6mmeroB) mis craum cobeceoBanms B
Mofyne 1 u KOIIoKBHyMam B Monynsix 2-4 pasnena «KojuuecTBennbit aHAIH3» B TPEThEM
CEMECTpE M B Moxynsax 5-6 pasmena «®XMAy» s mecrom cemecrpe. Kontpons smanmit
CTY/ICHTOB Ha BCEX HTallaX OCYIIECTBIISETCS TIYTEM KOMIIBIOTEPHOrO TecTHpoBanus. Komimiekt

v

(¥

cebs mo 20 samammii 1o BCEMY pasfieny 1 wm remepupyercs c IIOMOILBIO  CIIEUHATIBHOM
nporpaMmbl. Bpemst mposesenus TCCTHPOBAHMs PACCYUTHIBACTCS HCXOIS W3 TPEX MHHYT Ha
OAHO 3aganue. KoMIueKkT TecToBpx 3aJlaHUH JUIL KOHTPOIST HTOrOBOIL YCIIEBAEMOCTH 10
paszeny 2 «DU3HKO-XHMUYeCKHe MCTOMBI aHAIM3a» COCTOMT U3 160 3ajaHuid. BreimaBaemsii
K&KIOMY CTyICHTY WHAMBUIYANBHBIH HTOrOBLL TECT BKMOYaeT B cebst mo 16 samamuii mo
BCeMy paszeny 2 u Takie TCHEPUPYETCSL ¢ IIOMOIIBIO CIEMUANBHOMN nporpammel. Bpems
TIPOBEIICHUS TECTUPOBAHMUS PACCUHUTHIBACTCS HCXOJIT M3 IBYX MUHYT Ha OJIHO 3a/aHue.

[pumep Gumera s cravu KOJIJIOKBHYMa 110 MOJIVIIIO 2

1. Kakue tpeGopanms TIPCABABISIOTCA K PEaKITHsIM, HCIIONB3yeMBIM B TUTPUMETPHYECKOM
aHanuze?

2. B xaxkom ciygae u3 ABYX CPaBHHBAEGMBIX BEJIMYNHA CKAYKA THTPOBaHUA OyneT Gosbie:
0,1 M CeHsNH, + 0,1 M HCI
0,1 M C,HsNH, + 0,1 M HCI?

3. Kakyro MHIMKATOPHYFO OIIMOKY CIIESlyeT YIUTHIBATE 1pH TuTpoBanur NaOH+HC] ¢
METHJIOBEIM OPAHIKEBBIM H KaKyIO IIPH TUTPOBAHHY ¢ TUMOI(TATICHHOM?

4. HazBars crioco6nr YCTaHOBJICHUS HOPMAIILHOI KOHICHTpanum pabovux pacTBOPoOB
(TUTPaHTOB) U puBecTH HIPUMEpBI.

5. Kaxumu criocobamvm Oripenesiseres copepikanue P,Os B yloopenusax?

HDPIM&D Omrera AU Caavum KOJITOKBHYMA I10 MOIYIIO 5

1. Kakoe cBoiicteo MSMEPAIOT B IIOTCHUMOMETPHYECKHX METOax aHamusa? Kaxue Qynrmun
BBIIOJIHAIOT HHIMKATODHEIC SNEKTPOXBI M KaKHe — SJICKTPOJbl cpaBHeHus? Kaxue
TPEOOBAHMSA K HUM TIPEIbABILIOTCS? IIpusennre npumeps: HHJIUKaTOPHBIX 3IEKTPOIOB M
9JIEKTPOJIOB CpaBHEHUS,
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2. Ilpusenure NPHHIMIHANBHYIO  cXeMy —HOJSIporpaduueckoit YCTQHOBKH C PTYTHBIM
Kararomum s1ekTpogoM. YTo Takoe «mocTosHuas Kaluisapay U Kakoe 3HaYeHUe OHA UMeeT
JULSL IPaKTUKUA?

3. MoxHo mm B pacTsope, coxepxkamem NaOH u NH,OH, ONPENENUTh CONEpIKaHUE 060UX
KOMIIOHEHTOB METOZIOM KOHJIYKTOMETPHIECKOr0 Tntposanus pactBopom HCI? Kakoii un
HMCCT KPUBAsk TUTPOBAHUS DTOH CMecH?

4. Yro rtakoe moremrman PasIONCHIS. 1 nepeHanpsukenus? HazoBure ocHOBHLe IPUYAHEI
TCpeHaNpskenus. YeMy paBua AeicTBUTENBHAS BeTHMIA S/IC, npu xoTopoii mpoucxomuT
DIEKTPOIIN3?

IlpumMepHbIif TecT 11 KoHTPOIS TEKYIICH YCIIEBAEMOCTH 110 MOIYIIO 3

Iy ,HHSI OIIpesIeIICHuS IIUHKA METOJI0M OCaJUTENBHOTO THUTPOBaHHUS I/IC]’IOHBBY&TCH paﬁoqm‘z'r
pacteop:

1) AgNO;

2) K4Fe(CN)g

3) Hgg(NO;;)g

2. B aprenromerpun s (DHKCHPOBAHUS TOUKM KBMBATCHTHOCTH ancopOIUOHHEIE
HHIUKATOPBI TPHMEHSIOTCS

1) B Meroze Mopa

2) BMeroze Dosnbrapna
3) B wmerone Pasmca

v =k
3. Jlna pacdera paBHOBecHii B PacTBope Npu TUTpoBaHuHM moHa Cd> Tpunonom B B cpene
aMMOHMIHOTO Oyepa crenyer HCIIOJIB30BATH KOHCTAHTY YCTOMYHBOCTH:

1) g, __ Beay-
e
G Gy

2) Biiys = icav*-
ca*

3B ol = Daer

CLY‘I_

4. Jlnst crampaprusanmn paGouero PAcTBOpa B MEPKYPUMETPHH B KauecTBE YCTAHOBOYHOIG
BEIIIECTBa HCITIOJIB3YEeTCA:

1) NaN03

2) NaCl

3) Nay;COs

5 Kommnekconomerpuueckoe otipefienenne nonos Fe(Ill) mposomsr mo Metomxe:
1) mpsmoe TutpoBanme B xHCIHO cpene

2) npsmMoe THTpoBaHue B cpeie aMMonmitHOro Gydepa

3) TuTpOBaHHE IO 3amMemmeHHIO B KUCIIOH cpenie

[IpuMepHBIHi TecT LULL ATOTOBOT'O KOHTPOJISI 3HAHUEL CTYICHTOB 110 pazjenry «DXMAy.

i s CICKTPOPOTOMETPUUYECKHX METOAX aHAIM3A HCIIONIb3YETCSI CBOMCTRO:
a) U3Ily4eHHE CBEeTa aToMaMu BeIlecTBa;
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6) ITOTJIOIIEHUE CBETA aTOMAMH BCHIECTBA;
B) TIOT'JIOIIICHHE CBETAa MOJICKYJIaMH HIIH HOHaAMU:
r ) paccesHue ceera HaCTHLIAMH BEIIECTRA.

2. B manexoii YIbTpaduoneToBoit 061acTu (A <200 um) normomaer cger BEILIECTRO:
a) CoHg; :

6) HCI;
B) MnCl,;
1") CGHG.
3. 3akony Byrepa~ﬂam6epra~Bepa COOTBETCTBYET (hopMyIra;
a)l =1y kc;
6)I=ac’
B) I=1,107;

r)I=1I x(1 - 107,

4. Tlpu ompenenenun ONTHUYECKOH TIIIOTHOCTH He B3aHMOJICHCTBYIOMHX JpyT ¢ JIpyrom
BCIICCTB C KOHUEHTpAUueil ¢; u c, TOJIyuCHBI 3Ha4yeHnus A = 0,3 u A = 0,2. Onrruueckas
[IIIOTHOCTL  pacTBOpa,  CojEpIKaIIEro OIHOBPEMECHHO o00a OTHX BelmecTBa B Tex ie
KOHuUCeHTpanusX (/= const, A = const) paBHa:

a)A=0,1;
6) A=02;
B) A=0,5;
r)A=03.

5. B ocHoBy merona npsvoi KOHZIYKTOMETPHH IOJI0KEHA 32aBUCHMOCTE:
a) 3aBHCHMOCTB 3JIeKTPHYECKO TPOBOMMMOCTH OT KOHIIEHTPALUH OIIPEETLEMOro BEIIIECTBA;
0) 3aBHCHMOCTH TOABHIKHOCTH OIPE/ICIACMOro HOHA OT €r0 KOHIIEHTpPALMH:
B) 3aBHCHMOCTE CHJTBI TOKA OT JJICKTPHYECKOTO COTIPOTURIICHHUS pacTBopa;
I) 3a8BHCHMOCTB JIEKTPHYECKOi] TIPOBOUMOCTH OT BETHYMHBI 3apsijia HOHOB OIIPEENIEMOro
BEIIeCTBA.
6. B Merone mpsmoit HOTCHUHOMETPHH JTHHEHHBIT IPagyHpOBOYHbIi rpaduk cremyer
CTPOUTEL KOOP/IHHATAX:
a) E - ¢(x);
6) E — lge(x);
B) Ig E — [ge(x);
r)lgE-c.
7. Iorenumomerpuueckoe Tutposanne HCI pactsopom NaOH XapaKTepH3yeT KpuBag:

Id E
W_; ....... ;r’ i _mmg)_, o
i A
£) Y, 2) v, mp

8. Cxemartmueckas 3amuc Pt(H,)/2H" COOTBETCTBYET 3IEKTPO,IY:
a) CTEKIITHHOMY;
0) BOJIOPOJIHOMY;
B) XHHTHJIPOHHOMY';
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I') KalOMEJILHOMY.
9. B ocHoBe smuccnonnoro CIEKTPaTbHOrO aHAIN3A JIEKUT PU3HUECKHIL npoiecc:
a) SHepreTHIecKuit mepexo BHYTPCHHHUX 3/IEKTPOHOB B MOJIEKYIE;
0) sHepreTHyecKuit HEPEXOM BHEIIHUX BIIEKTPOHOB B MOJIEKYJIE;
B) IIEPEX0/1 BHEIIHUX JICKTPOHOB B aTOMe BO30YIKICHHOTO YpoBHS Ha Gojice HH3KHUI;
I') IEPEXO0)] BHEITHHX SJICKTPOHOB B aTOME € OCHOBHOT'O YPOBHSI Ha BO30YKIEHHBDIIH.
10. HauGonee toumsie PE3YJIBTaThl Jae€T METOX KOJIMYECTBEHHOIrO SMHCCHOHHOI'O
aHau3a: '
a) METOX IOCTOSTHHOI'O rpaguka;
6) MeTox Tpex STaJOHOB;
B) METOJI IEPEBOIHOrO Koo} dunuenta;
T') METOJ| OJTHOTO 3TANI0HA.
1. Brmonwen amamms METONOM  SMHCCHOHHOM  CIEKTPOCKOIHH, I’pagynposounsie
rpaguKy UMEIOT CIeYIONMi BHL:

&S §

aS,

Onn otHOCSTCS K METOy:
a) MEeTo/Ty Tpex STalIOHOB;
0) MeTony mocrosHHOrO rpaduxa;
B) METOJLY OJIHOTO STAJIOHA;
I') METO/Ty 106aBOK.
12. B razomoit XpoMaTorpapuu KaTapoMeTp OTHOCHTCS K THITY E€TEKTOPOB:
a) K IeTeKTOpaM Mo Temnonposoanoctu (JTIT);
6) K neTexkTopam HoHM3aIH B namenu (JIUIT);
B) K JIETEKTOpaM QIICKTPOHHOTO 3aXBATa;
I) K TEPMOXUMHYECKHM JCTEKTOpaM.

11. Y4ebno-meroauveckoe u HH(pOpMaLHOHHoe 06ecnedene AHCHHITHHBI

a) OCHOBHas JIUTeparypa

1. Kouepruma JLA., YepunxoB B.B., ®unumonos A.A. JlaGopatopusit NPAaKTHKYM I10
XUMHYECKUM METOJ[aM aHaIu3a (KONMIeCTBe UL anami3). UI'XTY. Uanoso. 2011. 116 c.

2. ®umamonos J.A., Bonkos A.B., Kouepruna JLA., Nmutpmesa HT, Jlaboparopusrit
HPAKTHKYM 10 (H3HKO-XHMHYECKHM MeToxam ananusa (poromerpus u TypOuIuMeTpHs).
(ITox. pen. Bazanosa M.I.). UIT'XTY. Usanono. 2011, (6ub11. No186).

3. baszanos M.U., Kouepruna JLA., Mopozosa P.I1., Yeprukos B.B. DU3HKO-XHUMHIYECKHE
METOIbI aHaNu3a (IMEKTPOXUMUUECKHE 1 XpomaTorpa(uyeckue MeTomn! aHajmsa): yab.
npaktukym. (ITox. pen. basanosa M.W.). UTXTY. UBanoso. 2012. 117 c.

4. Yepussckas H.B., JIsrrcun A.N., Nymuna C.B. PyxoBomctso o nposenenmo CEMUHAPCKUX
3aHATHH 110 PUBHKO-XUMHYECKHM MeToiam aHamsa: Metol. ykasamuus. (Ilox. pex. Bazarosa
M.IL). UTXTY. UBanoso. 2012. 68 c. (6ubm. No132),

5. Jlypre I0.10. Cnpasounux 1o dHAMTHYCCKOH XuMun. -M.:JT «Anbsrey, 2007.

0) nomonuuTeNBHAS IaTeparypa
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11.

12

13

14.

15

16.

1

18.

19.

20.

215
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Bacunses B.II. Ananmruyeckas xumus. Ku.1,2. TutpumeTpuYecKuit ¥ rpaBUMETPHYECKHIT
METO/IbI aHaTu3a. PUBHKO-XUMHUYECKHE METOBI aHau3a. - M., JIpoda, 2002,

Bacuiibes B.I1., Mopososa P.I1., Kouepruna JI.A. AHaluTHYECKAS XUMUSL. JlabopaTtopHprii
npaktukym. - M., JIpoga, 2004,

Bacunses B.I1., Kouepruna JI.A., Opnosa T.J|. AHaTATHYECKAS XUMHUSL. COOpHUK BOIIPOCOB,
yHpaKXHEHHH U 3a71a4. - M., JIpoda, 2003.

3osiotoB I0.A. OcHOBEI ananuTHYeCKOH xuMun. M. :Beicimas mroa, 2004. .1 2,

. bazanos M.U., Kouepruna JLA., Karposnesa A.B., Bopo6rer IL.H., Bonkos AB.,

I'opGonerosa I'.I'. Pazmarounsii marepuan « JIEKIMOHHOMY KypCy IO aHaJIHTHYECKOM
xumun. (Konmuectsenneriit ananus). UT'XTY. Usanoso, 2004 (6mba. Ne933).

bazanos M.I., JIeitkun A1, Yepuuxor B.B., Uepnssckas H.B. Paznarounsrii Marepuai K
JICKIMOHHOMY Kypcy «DHU3UKO-XHMUYECKHE METOAbI aHAIM3a». MeTonuyeckue yKa3aHusI.
VI'XTY. UBanoso, 2004 (616 Ne910)

bazanos M.U., Kouepruna JLA., Opnopa T.J[. PacueTsl B KOTHYECTBEHHOM aganuze. (Ilox
pen. bazaropa M.1.). MBanogo, 2005. ( 6u6mn. Ne 949).

- Kouepruna JI.A., Opnosa T.J1., l'op6onerosa I'.I'., Karposnesa A.B. 3amanus s sxcnpece-

OIpOCa CTYNICHTOB IIPU M3y4eHMM Kypca «Anamurmyeckoil xumuu». (ITox. pex. Baszamosa
M.H.). WBanoBo. 2005. (6u6m. Ne958).

Hvutpuesa H.I'., JIsirkun AW, Opmnosa T.JI., Yepussckas H.B. Meroauueckue YKa3aHus
110 BBIIOJTHEHHIO CAMOCTOATENLHON PAbOTHI [PU M3YUYSHHH (UMKO-XHMHUECKUX METOJIOB
ananuza. ([lox. pex. basanosa M.I.). UTXTV. Usanoso. 2004 (6mbm. Ne911).

. JIbrrkun AW, Nmutpresa H.T., Yepussekas H.B. 3ananus s HKCIIPECC-0MPOCca CTYAECHTOB

IIpH M3Y4ICHUM Kypca «DHU3HKO-XMMHYECKHE METOIBI aHaIM3ay. MeToudeckue yKa3aHusl.
UT'XTY. Usanoso, 2006. (6u6x. Ne982).

MopozoBa P.I1., Boakos A.B. Temaruka JMOKJIAJIOB M BOIIPOCHI I cOOEce0BaHUs I10
(pusuKo-XMMHUECKHM MeToJaM aHammsa. MeToauueckue ykazaumsa. MI'XTY. Hsanoso.
2005. (6ubm. Ne965).

Bopo6rer TLH., Bonkos A.B. Comepxanue zamstuii B nabopaTopHOM NpPaKTHKYME 110
AHATMTHICCKOM XMMHH (KOIMYECTBEHHBI — aHAIM3) M (PH3MKO-XHUMHUYECKHM METOAM
anammuza (PXMA). Meroauueckue ykazanus. UI'XTY. Usamorso. 2009. (6ubm. Ne 477).
Kouepruna JI.A., Basanos M.U., Opmnosa T.J1., Karposresa A.B., ['opbonerosa I'.I". Buners
AULL BXOZHOTO KOHTPOJIA 3HAHMH CTYICHTOB IEPEl H3YYCHHEM AHANMTHYECCKON XUMMUIL.
Meron. ykasanus. UI'XTY. UBanoso, 2007. 36 c. (Gubm. Ne121)

Jleitknn AWM., Yepnsasckas H.B. Buners AT BXOJTHOTO KOHTPOIISI 3HAHUH CTYACHTOB IIPH
U3y4CHUH Kypca "DU3UKO-XUMHYECKHE METOIbl aHaIu3a’. Merton. ykaszanus. Msanogo,
2007. 20 c. (6ubm. Nel141)

bazanos. M.W., Bacunses B.IT., Yepnukos B.B. u jp. COopHEK 332134 10 aHAJIUTHYECKOI
XUMHH ((PUBHKO-XUMUYECKUE METOMIbI ananmsa) (nox pes. bazanosa M.J., Bacuisesa B.I1.)
WI'XTY. UBanoso. 2000. 208 c.

Kouepruna JLA., Opnosa T.JI., Jmurpuesa H.T., Mopososa P.I1. C6opruk 3amauy mo
anayTHaeckon xumuu. (Ilox pex. basanosa M.IM.). UT'XTY. Usanoso. 2007. 120 c.
Kouepruna JILA., @unumonoB  J[LA.  OCHOBHBIE XHUMHKO-aHAIHTHUECKHE METO[BLI
OHPCACICHUS HEKOTOPBIX COCHMHCHUI B CHIPbE, MONYIPOAYKTAX, MPOAYKTAX XUMHUUYECKON
MPOMBIIIICHHOCTH 1 00BekTax okpyskaromeii cpespt. ([Tox pex. Basanopa M.I.). UTXTY.
HMeanogo. 2010. 60 c.

B) IPOrpaMMHOE obecneueHne

L B pasnene mmenmmmmunt «KomngecTBennbiii anammsy, (BHJl 3aHATHH, TEMBI 3aHATHI U
Ha3BaHUE NIPOrPaMM:

PacteT JI0NeBOro PACHPENEICHIs YaCTH [Vl MOCTPOCHHS JIHArPaMM DABHOBECHS B BOIHOM
PacTBOPE ~ MHOTOOCHOBHEIX  KuClOT (mporpamma RRSU), pacuer KpuBEIX THTpoBamms
(mporpamma RRSU ).
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IL. B paznene mucnunanns «PH3HKO-XHMHYECKHE METOALI AHAJH3a

Bun 3amsruit Tembr 3ansTnit Hasganue nporpamme
Jlaboparopuas Onpenenenne THOCYIIb(haTa METOTOM KYLON
pabora KYyJTOHOMETPHYECKOTO THTPOBAHMSI. :
Jlaboparopuas Onpenenenue ykcycroit kucoTsr METOIOM HAc
pabora KYJIOHOMETPHYECKOI0 TUTPOBAHHSI.

Jlaboparopnas AHau3 cMecu Kpacuresieif doromerpudecknm  MIXTR
pabora METOJIOM.

Jlaboparopras Onpenenenue 1unka METOJI0M GZN
pabora AMIICPOMETPUYIECKOTO THTPOBAHHS.

Jlaboparopras Onpenenenne DIITA doromerprueckum EDTA
pabota METO0JI0M

[porpamMMa JUisi pacyeTa CHCTEM JTMHEHHbIX YpaBHeHnmii «Exely

3aUCTHBIE TECTHI 110 Pa3jeNaM JUCIHILIHEHL] TIOATOTOBIICHBI € MCTIONB30BAHKEM IPOrPAMMEI
SunRav TestOfficePro Bepeust 5.0.3.209

I) 6a3bl MaHHBIX, MH(OPMAIIMOHHO-CIIPABOTHEIE 1 TIOMCKOBBIE CHCTEMBI

Stability ~ Constants  Database SEQUERY 2001, YUPAC and  Academic
Softwere Version 5.20. Computer relase complied by Pellit L.D., Pourell H.K.J. UK.

12. Matepuaibno-rexnmueckoe odecnevyenne AUCHUILIHELL

YueOuble 3ansTHS HIPOXOIAT B YETHIPEX YUeOHBIX naboparopusix mnomansio 306 M2 u JIBYX
BECOBLIX KOMHaTax miomansio 36 m>, Obmas oAb Hay4HBIX JabopaTopuit Kadenprl, Ha
KOTOPBIX €XETrONHO BBITONHSETCS OKOIO JECSTH AUIUIOMHBIX HAay4YHBIX paboT CTymeHTOB, a
TaloKE IPOXOJAT 3aHATHS C MATUCTPAHTAMH, paBHa 216 Mm% C g/"{eﬁHbLM IIPOLIECCOM CBSI3AHBI
432 m? TIOIaTH, BCIIOMOTaTeNIbHbIE TOMEIICHHUS 3aHUMAIOT 36 M~

B naGoparopupix TIPAKTHKYMaX MO aHAIUTHYECKOW Xumum 1 OXMA HCIIOJIB3YETCS KaK
THIIOBOE  1TabopaTopHOe 0GopynoBanHe: (bOTOE)JIGKTpOKOHOpHMeTpBI tina KOK-2 (17wmr.),
JIOMHHECTIEHTHBIE (oTOMETpB! JIMD-72 (2 wr.), aamuTHYeckne Bechr AW — 24 mr., BecH
Mapox BJIP-200 (12 mt.) u BJIKT —500 (7 wr.), Honomepsr IB-74 (4 wT.), MOCTBI TOCTOSIHHEOTO
TOKd, KOHAYKTOMETp (2 mT.), uudppoBbie BOIBTMETPEL THma II[-1516, pH-merpsr (8 mmr.),
THTPATOps! (2 INT.), TUTpPOBajbHAS YCTAHOBK, NUCTHIUIATOP, Heun MyensHbie (1 mr.),
UCHTPU(DYTH, BOASHBIE GAHH u AP-, Tak U OPHIHHATLHBIC SKCIEPHMEHTATHLE YCTaHOBKH,
KOHCTPYKIHU KOTOPBIX Pa3pabOTaHEI IpenonaBaTesmm Ka(enpn

Ha xadenpe umeercs OnpenesieHHast 6asa oprrexHuku u YBM. Kadenpa ocnamena I19BM
thna Pentium (10 mt.). DBM YKOMILICKTOBAHEI ipuHTepamu Epson LX-1050 (lmr.), LX-300+
(1 mrr.), mpuntepamu Laser (5 mr.), a Takxke CIPYHHBIMA TpHHTEpaMu (2 mT.) u. Umerotes
ckaneprr ScanJet5P, SJ 2400, a raxke MHOTO(YHKIIHOHATEHOE ycrpolicteo Canon.

IIporpamma cocragiena s COOTBETCTBUH ¢ TpeboBanmsamu OI'OC BITO ¢ YYETOM PEKOMEH Ia1mii
u [IpOOIT BITO no manpasienmio u HPOYUIIO TTOATOTOBKH

ABTODBI: 7
UI'XTY 3aB. kad. e M.U. Ba3zanos
(MecTo paboThr) (3aHMMaemas JODKHOCTE ) (nHMIHMATEL, bamums)
UIrxTry JOILEHT rgé/ H.B. Yepnsisckas
(Mecro paboTer) (3aHnMaemast nomxnodﬁ*r,) (vHMIHAEL, ammmus)
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3aBeyrormuii Ka(henpoit_anamuTHYeCKoi XuMuH upodeccop .ﬁ«/ M.U.Bazanos

Penenzenr:
Usl'Y npodeccop /@/ E.B. Kosnoscxni
(Mecro paboTer) (3aHMMaeMas oJoKH CTh) (MHUALEAIEL, (amrmus)

[Iporpamma 0).106peHa Ha 3aceflaHuM CEKITHI eCTeCTBCHHO Iiaqu IX ,uchHmIHH HMC
or_/4.03 Ad/y roJia, mpoTokon No Zj
Ipencenarens cexmmu HMC npogeccop BmiaH M Dy a o

r'(
/

T
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PEIIEH3U

HA PABOUYIO YUEBHVIO [TPOTPAMMY
Juciunminel__Ananurideckas xuvus u (QH3MKO-XUMHYECKHE METOIBI aHATH3A
Hanpasnenue nogroroskn 240100 - XUMHUYECKAs TEXHOJIOTHS
Ipounu noaroroeky:
- TexHonorus nonuMepHEIX BONOKOH 1 KOMITO3UIIMOHHBIX MATEPUATIOB
- Xumuueckast, 6M0- 1 HAHOTEXHOTOTHs TEKCTHIIS
- XHUMUYECKas TEXHONOTHS HeOPraHHYeCKHX BEIICCTR
- TexHonOrMs 2MEKTPOXUMUYECKUX IPOU3BOACTE 1 MCTOYHHKOB dJIEKTPHYECKON HHEPTHH
- Texuomorus xepamuku u crexna
- TeXHOIOTHS MATEPHATOB ¥ H3IENUit STEKTPOHHKH 1 HAHOJICKTPOHUKH
- Texnonorus oprarmueckoro u HePTEXHMHIECKOTO CHHTE3a
- TexHoNoOrHs M MU3aiin 3alUTHO-JCKOPATUBHBIX MOJUMEPHBIX MOKPBITHIA
- Texnonorus u nepepaGorka HOJIUMEPOB
- XUMHSA TIOIMMEPOB MeJIHKO-6HOITOTHIECKOro Ha3zHAYCHHSI

- XUMHYecKas TeXHOIOTUs XUMHKO-(hapMaleBTHYECKHX NPENApaTOB H KOCMETHUCCKIX CpeJICTB

CooTBercTBrE TOrHUECKOH I COACPKATEBHO-MeTO I YeCKOl | CoOTBETCTRYeT

B3aUMOCBSI3H JAHHOH JTUCITHILIMHEL ¢ IPYTHMU YACTSIMU
OO0I1

Komnerenmuu o6yuaromerocs, opmupyembie B pesyibTate IIK-1, T1K-3,
OCBOCHHSA IMCLMILIMHEI (YKa3aTh KOHKPETHO HOMepa IIK-21, ITK-23
KOMIIETEHIIHT)

CooTBeTcTBHE ayMHTOPHON U CAMOCTOSTENBHOMN Harpysku CootBercrByer
Y4EOHOMY IITaHy

IIporenT eKMOnHEBIX 3aHaTHIl OT ayJIUTOPHOH HArPY3KH 22%
(YKa3aTh KOHKPETHO)

IlocnenoBarensHOCTD 1 TOrHYHOCTE U3YYEHHS MOyl CoorBercrayer
JUCHUTUIAHEI

Hanuune Mexxucnumanapuix cesseii [Ipucyrersyror
obecneunBaeMbIMH (DOCTEAYIOIMMI) HHCIHITITHHAMY

CooTBeTcTBHE BUIOB CAMOCTOATENBHO paboTer CoorBercrByer
| TpeDOBaHHAM K BBIyCKHHKaM B I'OC

CootsercTBue nuarmocTHyecKuX CpeACTB Cootsercrryer
(9K3aMeHANMOHHEIX GHIIETOR, TECTOB, KOMIUIEKCHBIX
KOHTPOJIBHBIX 3a/laHUM M JIp.) TpeOOBAHUSAM K BBIIIYCKHUKY
110 maaaoi OOl

Wcnons3oBanne akTUBHBIX 1 HHTCPAKTUBHEIX (hOpM -
IIPOBCACHUS 3aHATHI (YKa3aTh KOHKPETHO)

Y4eOHO-METONIMYECKOE M HH(OPMAIHOHHOC obecneuenye CoorBercTyer

Marepransno-rexunueckoe obecreuenme JaHHOM CoorBercTByer
JHCIMILTHHB

Jononnaenus:
3AKJIFOYEHUE
Cuurtaro, 4o BEIIEYKA3aHHAS pabouas yueGuas nporpamma COOTBETCTBYET

(coomsememeyem, ne coomeemcmesyem, mpebyem dopabomxi)
JIEHHIO U IIPOMUITIO TIOATOTOBKH,
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Bekuit E.B., npodeccop, Upl'Y

(D.H.0., donycygemn, mecmo pabompr)
M (noonucy)
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