


1. Iesap 1 n1aHUpPYyeMBble Pe3yJbTAaThbl 0CBOCHHUS JMCIMIIJIMHBI (MOIYJIs1)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

— OIIK-1. CnocobeH aHaIM3UPOBaTh, HMHTEPIPETUPOBATh MU 0000IIATH pPE3YIbTATHI
9KCHEPUMEHTAIbHBIX U PACUETHO-TEOPETHUECKUX PA0OT XMMUYECKOI HaIlPaBIECHHOCTH.

— OIIK-2. CnocoGeH mNpOBOAWTH XHUMHUYECKHH SKCIEPUMEHT C HCIIOJb30BaHHEM
COBPEMEHHOr0 000py10BaHMsl, COOJII01asi HOPMbI TEXHUKU O€30IaCHOCTH.

—IIK-1. Crocoben miaHHpoBaTh pabOTy M BBIOMpATh a/leKBAaTHBIE METOJbI PELICHUS
HAY4YHO-HUCCIIEJOBATENIbCKUX 3a/1a4 B BBIOPAHHOM 00JIACTH XUMHH, XUMUYECKOM TEXHOIOTUU WU
CMEKHBIX C XUMHEN HAayKaX.

PesynbraramMu 0CBOEHUS IUCLUUIUIMHBI ABJIAIOTCS CIEIYIOIIAE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIIUN:

HOIIK-1.1. CucrteMatu3upyeT U aHAIM3UPYET Pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IEHUH, U3MEPEHUH, a TAK)KE Pe3y/IbTaThl pACUETOB CBOMCTB BELIECTB U MATEPHAJIOB.

NOIIK-1.2. IIpennaraet HHTEPIPETALNIO PE3yIbTATOB COOCTBEHHBIX IKCIIEPUMEHTOB U
pacuyeTHO-TEOPETUUECKUX PabOT C UCII0JIb30BAHUEM TEOPETUUYECKUX OCHOB TPAJAULIMOHHBIX U
HOBBIX Pa3/I€JI0B XUMHH.

NOIIK-1.3. ®opMynupyeT 3aKJIF0U€HUs U BBIBOBI IO PE3yJIbTaTaM aHAJIN3a
JUTEPATYPHBIX TAaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX padoT
XAMHYECKOW HAPABIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XUMUYECKUMH BEIIECTBAMH C COOTIOIEHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. Vicrionb3yeT cylecTBYIOIINE U pa3padaTbIBaeT HOBbIE METOIUKHU TOTY4YEHUS
¥ XapaKTepHU3aliy BEIIECTB U MAaTEPHAJIOB ISl PEUICHHUs 3a7a4 Mpo(ecCHOHANTBHOM
JESATEIIBHOCTH.

NOIIK-2.3. IIpoBoUT UCCIEA0BAHNS CBOMCTB BEIIECTB U MAaTEPUAIIOB C
UCIIOJIb30BAaHUEM CEPUHHOIO HAYYHOTO 000PYA0BaHMUS.

NIIK-1.1. Pa3zpabateiBaeT cTpaTeruio HayyHbIX UCCIEA0BaHUMN, COCTABIISIET OOINHI TUIaH
Y JIeTabHbIE TUIAHBI OTACIBHBIX CTalNN.

NIIK-1.2. BeibupaeT 3KkcrepuMeHTaIbHble U PaCU€THO-TEOPETUYECKUE METO/IbI PEIICHUS
IIOCTaBJIEHHOW 3aJjaui, UCIOJIb3Ysl JOCTH)KEHHS COBPEMEHHOW XMMHUUYECKOM HAyKH, U UCXOIS U3
UMEIOLINXCS, MaTepUaIbHbIX, HHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— OcCBOUTh OCHOBHBIE JTambl aHalW3a KaK CHCTEMBbl MPAKTHYECKOW NESITeIbHOCTH,
0COOCHHOCTH pealbHBIX 00BEKTOB, 3a7]a4l UX aHAJIH3a.

— Hayuuthcst ocyiecTBiaTh BBIOOp crmocoba otbopa mpoO, ONTHUMAIbHOW METOIUKH
aHaJIM3a pealbHBIX 0OBEKTOB C YIETOM pelIaeMbIX 3a7au.

— OBnaseTh HABBIKAMU METOJIOJOTHYECKON MESITeNIbHOCTH, KOTOpas CKIIAJBIBACTCS W3
MOCTaHOBKH 3aJ1a4M, BHIOOPA METO/1a aHATUTUYECKOTO KOHTPOJIIs, 0TO0pa M MOATOTOBKH MPOOKI K
aHAJIM3Y, COCTABJIEHUS CXEMbl aHAIN3a, MO3BOJSIONIEH MOJIYYUTh pe3yiabTaThl ¢ TpeOyemoi
TOYHOCTBIO.

3. MecTo aucuMnaunbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/IbHOI NMPOrpaMMblI

JlucuuIuinHa OTHOCUTCA K YacTH 00pa3oBaTeNbHOM Mporpammsl, (GopMHpyeMoi
y4acTHUKaMU 00pa30BaTebHbIX OTHOIICHUH, SIBISIETCS 00s13aTENIbHOM /1711 U3y4EeHUS.

4. CemecTp(bl) ocBoeHHs M popMa(bl) IPOMEKYTOUHOM ATTECTALMM MO JUCHUIINHE

CemecTp 8, 3a4eT C OIEHKOH.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4YeHHs IO
CJIEAYIOIIMM AUCIUIUIMHAM: HEOpraHWYecKas XUMHS, aHAJIMTUYECKas XUMUsS, OpraHuydeckas
XUMUS, (PU3ndeckass XHMHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS, MaTeMaTH4YeCKHil aHaiu3,
¢u3nKa, METOAbl MAaTeMaTUYECKOW CTATUCTHUKA B XHMHH, OJJICKTPOXUMUYECKHUE METOJbI,
XxpomaTorpaduueckre MeTo/Ibl, CHEKTPOCKOMUYECKHE METOIbI.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 vaca, U3 KOTOPBIX:
— nexnud: 16 u.;
— IPAKTUYECKUE 3aHATHUSA: 32 U.;
— rabopaTopHbie paboThI: 16 u.
B TOM YHCJIC TTpaKTHYecKas noaroroska: 40 u.
O0BeM caMOCTOSTENBHOM pabOTHI CTYIEHTA ONPEACIICH Yy4eOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. AHaTUTUYECKUM LIUKI U €TO OCHOBHBIE ATAIIbI.

XUMUKO-aHAIMTUYECKUI KOHTPOJb pEAIbHBIX OOBEKTOB, €ro pPOJb B Pa3IMYHBIX
OTpacisix HApPOJHOTO XO35HUCTBA. AHAIUTHYECKOE OOECIEUEHHUE CHUCTEMBl HKOJOTHYECKOTO
MoHHUTOpHHTA. [IpenenbHo TomyCcTUMbIe KOHIIEHTpalui. AHAIUTUYECKUI UK U €r0 OCHOBHBIC
stambl. [IpencraBurensHas mpoda, crocoOsl moirydeHus. DakTopel, 00YCIOBIMBAIONINE pa3Mep
npobsl. OTOOp mNpoOBI TBEPIBIX, Tra3000pa3HBIX, JKHUJIKUX BelIeCTB. TpaHCHOPTUPOBKA,
XpaHeHue, KoHcepBHpoBaHHe. Paznoxenue mpod. «Cyxoe» H  «MOKpPOE» DPa3JIOKCHHE.
CruaBieHue M CHEKaHWe, MOCIEAYIoIee pPacTBOPEHHE Kak crnoco0 TmepeBeleHuss HpoObl B
pactBopumoe coctosinue. KonnenrpupoBanue u pasneneHue. KomndecTBeHHbIE XapaKTEePUCTUKH,
COBpeMeHHasi Kiaccu(uKaius, 0030p OCHOBHBIX MeTOH0B. CBs3b MPOOOMOATOTOBKU C
MOCJIETYIONUM MeTOJ0M orpenaenenus. OCHOBHBIE KPUTEPHUH, OMPEENSIONIe BHIOOP METoaa
omnpezaeneHus (TOYHOCTh, YyBCTBUTENBHOCTD, M30UPATEIHHOCTD U JIP.)

Tema 2. AHanu3 reoJIOrH4ecKuX 00HEKTOB.

Hepynnele mone3Hble HCKOMAeMble: CUJIMKATHbIE, HE CHJIMKAaTHbIE MUHEpaibl U
cBOOOIHBIE 35IeMeHThI. OTpe/iesicHre XapaKTepa MOPOIbl, OCHOBHBIX KOMITOHEHTOB (SiO,, A1,03,
Fe 03, FeO, MgO, CaO, NayO, KO, P,0s, MnO), pasziuunbix (hopMm Boabl. CHIHKATHBIN aHATHU3.
Pynubie momne3Hple HCKOMAaeMble: >KEJE3HbIC, MAapTaHIICBbIC, MMOJUMETAUNINUYECKHE PY/IbL.
OcHOBHBIE 3aJjaud aHaIU3a PYIOHBIX TOJE3HBIX HCKomaembix. CrocoObl pa3loKeHUs B
3aBUCUMOCTH OT COJCpKaHUS OCHOBHOT'O JJIEMEHTa M KpeMHHs (pa3joKeHHWE KHUCIOTaMH,
CIUIaBlieHUE, criekaHue). CXxeMbl aHaIu3a MPH ONpeIeTICHUH OCHOBHBIX KOMIIOHEHTOB. CIOCOObI
OTJICJICHHUSI OCHOBHBIX 3JICMEHTOB TIPH OTPECIICHUN MUKPOKOMITOHEHTOB B Py/Iax.

Tema 3. AHanu3 METAJJIOB U CILJIABOB.

Knaccudukanms MmeramioB u criaBoB. OCHOBHBIE 33/1a4d aHAIM3a METAJIJIOB U CIUIABOB.
UYepubsie MeTaiiel U crjaBel. OmpeneieHre B HUX TMOCTOSHHBIX TpuMeced (cepa, yriepof,
KHCIIOPOJ, a30T, Boaopon, ¢docdhop, KpeMHUN) W JIETHPYIONIUX J00aBOK (XpoM, MapraHerll,
HUKETb, BoIb(hpam, MomuOAeH U T A.). LIBeTHble MeTamuibl U cruiaBbl. OcOOEHHOCTH aHaHn3a
CIJIaBOB Ha OCHOBe Menu (OpoH3BI, JaTyHH, MEIHO-HHUKEJEeBbIe CIiaBbl). OnpeneneHue
npuMeceld, BIHUAIOIINX Ha JJIEKTPONPOBOAHOCTh U TMPUMECEH, YyXyAIIAIOMIMX MPOKATHBIS
CBOMCTBa MeJM M MEIHBIX cIutaBoB. OmpesielieHne MMHKA B JIATYHSAX W JISTHPYIOIIUX 3JIEMEHTOB
(omoBo, Oepwimii, amoMuHUN M 1p.) B OpoH3ax. OCOOCHHOCTH aHajaM3a AaJTIOMUHHEBBIX,
MarHueBbIX, AHTU(DPUKLIMOHHBIX U KAPOTPOUHBIX (HUOOUH, TaHTaJ, HIMPKOHUI, TUTAH) CIJIaBOB.
ABTOMaTH3MPOBAHHBIN aHATUTHYECKHUI KOHTPOJIb B IIBETHON M YEPHOI METAJUTYPrHUH.



Tema 4. Ananu3 BOJI.

Knaccudukanms Bog. OcHoBHBIE aHAIMTHYECKHE TTpoOsembl. [Ipo6ooTOop, KOHCEepBams
U xpaHeHue mnpoO. BaxHeiimme cBolcTBa BOJA, ONpEAENsSeMble HAIWYHEM PACTBOPEHHBIX
BEIIECTB: IUIOTHOCTb, JJEKTPOINPOBOAHOCTh, TEMIIEpaTypa 3amep3aHuss M HauOoJblIen
wioTHocTH.  OmpezeneHre  OOOOIIEHHBIX — (U3MYECKUX W XMMHYECKHX  IOKa3arelnei,
OIPEIEIISIFONIMX KaueCcTBO BOJIbI (IPO3PAYHOCTh, MyTHOCTb, IIBETHOCTH, BOJOPO/IHBIN MIOKA3aTelIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBI ~ MOTEHIMAN, MICJIOYHOCTh, PACTBOPEHHBI  KHUCIOPOJI,
okucisieMoctb, XIIK u BIIK. buorectupoBanue kak crioco0 oneHkH KadecTBa Boja. OmnpeseneHue
WHIMBUIYaTbHBIX HEOPraHWYECKUX KOMIIOHEHTOB BOJ: XJIOPUIOB, (TOPHIIOB, HUTPUTOB,
HUTpaToB, (ocdaToB, cepocofepk alluX AaHUOHOB, MOHOB AMMOHHS, MIEJIOYHBIX H
IIEJIOYHO3EMEIIbHBIX MeTayuIoB. Onpeenenne KeCTKOCTH BoAbl. OnpeeneHne cBOOOIHOTO XJIopa.
@DOopMbI  CYIIECTBOBAHUSI TSDKENIBIX METAUIOB W PaJAMOHYKIMAOB B Bojmax. CmocoObl ux
KOHIICHTPUPOBAHUSA | orpeneneHus. [Ipupoapie opranndeckue BemecTsa Boa. O0Imas omeHkKa ux
COZICpXKaHMSL: OIpe/esieHne OpraHu4eckoro yriepoaa, a3ora, ¢ocdopa. OCHOBHBIE KIIACCHI
sarpsiasionux opranudeckux BeniectB (ITAB, dbenonbl u HepTenpoaykTsl, [TAY, azor-, cepo-
u Qocdopcoaepkaliye MeCTULUAbI, XJIOPOPraHUYECKHE COeAWHEHMA. VICTOYHHMKH TomajaHus,
YCTOHYMBOCTh B OKPYXAIOIIEH Cpelie, TOKCUYHOCTh, METOIbl M3BJICUCHUS, KOHIICHTPUPOBAHUS,
pasziesieHus U ONpeesIeHusI.

Tema 5. AHanu3 Bo3ayxa.

Crneuunduyeckue ocobeHHOCTH aTMoc(epHOro BO3IyXa, BO3AyXa pabodeil 30HBI,
MPOMBINIJICHHBIX ¥ TPAHCIIOPTHBIX BBIOpOCOB. CTaHIapThl KadecTBa aTMOC(epHOro BO3ayXa U
BO3ayxa  pabouelt  30HBI  MpeAnpusATuil.  BausgHMe  HCTOYHMKOB  3arpsA3HEHUI,
METEOPOJIOTHIECKHUX, TOMOTpadudeckux (HakToOpoB U (GOTOXMMHYSCKHUX PEAKIMA HA KOJICOaHUS
COCTaBa M CTENEHH 3arpsA3HEHHOCTH BO3yXa BO BPEMEHHU M mpocTpaHcTBe. CrocoObl U METObI
orbopa mpod BO3Ayxa. ACHHpamMOHHBIN crocod oTdopa mpod BO3AyXa. AcCHHpAIOHHBIC
YCTPOMCTBA W THUNBI TOTJIOTUTENbHBIX TpuOopoB. llornoTuTensHbie pacTBOPHI, TBEP/bIC
COpOCHTHI, XEMOCOPOCHTBHI W a’pO30JIbHBIC (DUIBTPHI, HCIOIB3YEMbIE B TOTJIOTHTEIBHBIX
npubopax. Bpibop onTHUManbHBIX MapaMeTpoB OTOOpa MpoO BoO3AyXa (CKOpOCTh U
MPOJIOJDKUTENBHOCTh  aClUpaIlii, THUIT TOMJIOTUTEIBHOTO TMpHOOpa W TOIJIOTUTENS) B
3aBUCHUMOCTH OT TPHUPOJBI U COJAEPIKAHUS OMPEAeNsieMOro BellecTBa, pexuma oTdopa mpoO,
YyBCTBUTEIBLHOCTH TOCJIEIYIONIETO METOJa AHAIUTUYECKOTO0 KOHTPOJs. XUMUUYECKHM COCTaB
Bo3ayxa. OnpeneneHre HEOPraHMYECKUX KOMIIOHEHTOB BO3yXa MPHPOJHOTO M TEXHOTE€HHOTO
MIPOUCXOXKICHUSI M1 OPTaHUUYECKUX COCIMHEHMI. Aldpo3oiu: oOpa3zoBaHue B arMmocdepe, posib B
MEPEHOCEe HENEeTYYMX 3arps3HAIONIMX BEIIeCTB, OCOOEHHOCTH MpoOOOTOOpa W  aHajM3a.
ABTOMaTH3AIMs aHAIM3a BO3TyXa.

Tema 6. AHanM3 MOYB U AOHHBIX OTIOKEHUH.

XUMUYECKUN COCTaB IMOYB M OCHOBHBIE ACIHEKThl €ro M3y4deHus. MakpOKOMIOHEHTBHI,
(GbopMBI UX CYIIECTBOBAHUS M BaprabeIbHOCTh COJEp)KAHUS, TUIIBI MOYB. | yMycOBbIe BelecTBa
(cTpoeHHe U peaKkIMOHHAsE CIOCOOHOCTh, QYHKIIMU B OKPY)KAIOIIEH Cpelie), MUKPOIIEMEHTHI U
3arps3HAIIME BellecTBa TMOYB. BnusHue pa3nuuHbeix (akTopoB (MOYBOOOpA3ywIIUEe H
MOJICTUJIAIOIINE TTOPObl, OCOOEHHOCTH WX 3ajleraHusi, MPUPOAHO-KIMMAaTUYECKUE YCIIOBUS) Ha
CTENEHb KYMYJISIIIUU 3arpsi3HSIONIMX BEIIECTB U XAPAKTEp UX BEPTUKAIBHOTO PaCHpeIeNICHUS.
OTt60p mpencTaBUTENbHON MPOOLI TOYB M TOYBOOOPA3YIOIIMX MaTepHUasoB (MIJIOB, calporenei),
UX XpaHeHue. Bia)kHOCTh M 30JbHOCTH MOYB, UX ONpeaesieHrne. 3aaud U METO/Ibl YCTaHOBIIEHUS
CPEIHETO COJIepKaHUs BAJIOBBIX, TOJIBIDKHBIX M 0OMEHHBIX (hopMm. OmpeneneHrne 0000EHHBIX
MOKa3aTeNei: EeMKOCTH KATHOHHOTO OOMEHa, KUCIIOTHOCTH, OKUCIIUTEIHHO-BOCCTAHOBUTEIHHOTO
NOTEHLIMaNa, COJEp)KaHUS  JIETKOPacTBOPUMBIX  COJIEH, OMOJOTMYEcCKONM  aKTUBHOCTH.
Ornpezenenre HEOPraHMYECKUX KOMIIOHEHTOB. DJIEMEHTHBIN U MOJEKYISIPHBIA aHaIu3. AHaIU3
BOJHOW BBITSDKKM Ha COJIEp)KaHWE HUTPATOB, HUTPUTOB, XJOPHUIOB, CYIh(HATOB, MICIOYHBIX U
HIEJIOYHO3EMETBHBIX MeTauioB. OmpeeneHne TKEIbIX METaUIOB: BAJOBOIO COJACpXKAHUSA U
noABMKHBIX (GopMm. OrmpeneneHre OpPraHMYECKMX KOMIIOHEHTOB. OJIEMEHTHBIA aHaJM3:



ONpeJIeJICHUE OPraHUYeCcKOro YIJepoja U OpraHMyeckoro aszora. OmnpeneneHue TOKCHUYHBIX
BeIecTB. MeTo1pl N3BJICUCHUS M KOHIICHTPUPOBAHUS 3aTrPS3HIONINX OPTaHUYECKUX BEIICCTB.

Tema 7. AHanu3 BeIIEeCTB BBICOKON YHCTOTEHI.

TexHuka BBITIOJIHEHHWS aHaiM3a. 1peOOoBaHUS K KauyecTBY pe3yJbTaTOB aHalW3a
(4yBCTBUTEIBHOCTb, MPaBUIILHOCT, BOCITPOU3BOJUMOCTD). [Tyt MOBBIIIEHHS
YyBCTBUTEIBLHOCTH aHanmu3a. Ompenenenue Mukpornpumeceid. CraHmapTHbIe  00pasIlbl
cpaBHeHUA. «KOHTPOJIBHBIA ONBITY», NYTH CHUXKEHUS TMONPABKU KOHTPOJIBHOTO OIIbITA.
OrnpezesieHrne MUKPOIIPUMECEH METauIoB, YIiiepoja, a3oTa, KUCIOpoja, BOJAOPOaa, KPEMHUSI.
Crioco0bl 0YMCTKH TTOBEPXHOCTH 0Opasma. O1eHKa pacupeiesieHus: IpuMeceil Ha TIOBEpXHOCTH,
B IyOMHe W o0bemMe OOBeKTa. AHaINU3 TBEPAOW IMOBEPXHOCTH. MHUKPO30HIOBBIE METOJIbI
aHanusa.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymuil KOHTPOJb IO AMCLUIUIMHE INPOBOAUTCS IIyTEM KOHTPOJIA IOCEUIAEMOCTH,
MPOBEJICHUSI KOHTPOJIBHON pabOThl, TECTOB MO OJHOMY M3 Pa3/esioB JIEKIIMOHHOTO MaTepuaa,
BBITTOJIHEHUS IOMAITHUAX 3aIaHUH (3alIiTa HHANBUAYAIBHBIX 33/IaHUi B (popMe KPYTIIoro cToia)
u ¢ukcupyercs B GopMe KOHTPOJIbHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

3a4der ¢ OLEHKO# MPOBOIUTCS B MHCbMEHHOW (hopme mo OmieraMm. buner comepxur 3
3a7aHus. J[Ba TeOpeTHUECKUX BOMpOca U 0Ha 3anayda. [IpogomkurensHocTh 3auera 1,5 yaca.

OpHo 3amaHue TEOPETHUECKOro XapakTepa HOCUT MpPOOJIEMHBI XapakTep H
IpeJoiaracT OTBeT B pa3BépHyToit popme, mposepstomuii MOIK-1.1 u MOTIK-1.2.

Bropoe 3ananue nanpasieno Ha oueHky chopmupoBanHoctu UIIK-1.2. u npennonaraer
3HaHUE METOJIOB KOJMYECTBEHHOTO aHaJHM3a M YMEHHE 00OOCHOBAHHOTO BBHIOOPA HEOOXOAMMOTO
BapHaHTa Ui PEIIeHUs TOCTaBICHHON MPaKTUYECKOH 3a1auu.

Tperbe 3amanue — pacuérHas 3agaya. BbIIOMHEHME NAaHHOTO 3aJaHus MpeArojaraeTt
npoBepky komnerenuuu MOIIK-1.3. TlpuBoautcs perieHue 3aadu U KpaTkas HHTEPIpETAIUs
MOJIYYEHHBIX PE3YIbTaTOB.

[IpuMepHBIil IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. XumuKo-aHaTUTHYECKUNH  KOHTPOJb  pealbHBIX OOBEKTOB W €ro poib B
MPOMBIIIUIEHHOCTH, CEJTLCKOM XO035HCTBE, MEUIIMHE, T€OJIOTUH, OXPaHE OKPYKAIOIIEH CPEIbI.

2. Metoapl nHTEHCU(UKAIIMK TTPOOOMOATOTOBKH. Vcronb30BaHre BBICOKOATPECCHUBHBIX
Cpel, TIOBBIINICHHBIX TEMIIEpaTyp W JaBJICHHS, KaTadu3aToOpoB, HAJIOXKEHUS BHEIIHUX
(bu3NYECKUX MOJEH.

3. [IpencraButenbHas mpoba, criocoOb! e€ momydeHust. @aKTOPBI, OMPEACIISIONINE Pa3Mep
npoOsl. Jlng aHanm3a Boabl B p. ToMb HeoOXoauMO MPOBECTH OTOOp Mpod. YKaxurte
0COOEHHOCTH 0TOOPA KUIKHUX MPOO U UCTOUYHUKH MOTPEIIHOCTEN HA ITOU CTaUH.

4. Jlng ompeneneHus TOCTOSHHOW mpumecu B skene3HoMm cmiaBe (P) HeoOGxommmo
nmepeBecTd ero B pacTtBop. Kakoil w3 cmoco0oB (KHCIOTHOE, TEPMHUYECKOE pa3IoKEHHUeE,
CIUTaBIIEHUE, ClieKaHue) Oosee mpeamnodyrutencH? Kakve HCTOYHMKU MOTPENTHOCTEH MOTYT MPHU
9TOM BO3HUKHYTb?

5. BogHast BBITSKKa U3 MMOYB, KaK €€ MpUroTOBUTH? [IpuBenuTe cxeMy aHamm3a BOJHOMN
BRITSDKKH Ha coaeprxkanne Cl-, NOjs, SO427, Na*, K. OxapakTepu3yiTe CYITHOCTh METOJIOB UX
onpeIeICHUsI.

[Tpumeps! 3anay:

1. Iee nHaBecku creknma maccor mo 0,1000 r pacrBopwm B cmecn H,SO, m HF.
[Tony4yeHHBIE pacTBOPHI BBIMAPUIN J0cyxa, octaTku pactBopwin B HCI (pa30.), nmepeHecnu B
MepHbIe KOJIOBI eMKocThio 250,0 M1 u pasbaBuimm g0 MeTKH 3TuM ke pactBopom HCI,
npeBapuTeNIbHO T00aBUB B O/IHY U3 K00 cranmaptHbiid pactBop NaCl ¢ cogepxanuem 1,25 mr



Na. Paccuuraiite maccoByto nomo (%) Na B crekie, ecinu HpH IUIAMEHHO-dMUCCUOHHOM
onpenenenun Na curran ot mpoO6sr 35,0 yCIOBHBIX €IMHMIL, a OT MPOOBI ¢ J00aBKOM — 56,5.

2. Tpu onpeneneann Cu®* munepammsoBami 50,0 © msca nruusl. Otobpamn 1/5 gacts
MOJIyUEHHOT0 MUHEpajn3aTa, IOCJIe pPACTBOPEHHUS B BOJAE IEpPEHECIH B MEPHYIO KOJOy
BMecTMocTbi0 200,0 ev®. Jlnst anamsa 10,0 em® MOJIY4YEHHOTO PacTBOpPa MOMECTHIIM B MEPHYIO
koJ0y BMectuMocThio 100,0 em®. Tlocne pasz0aBiieHHs] BOJOW 10 METKH M (DOTOMETPHPOBAHUS
aTOMHOE TOTJIOIIEHHUS pacTBOpa cocTtaBwio 15,0 eauHUI] MKaasl aTOMHOTO aOCOPOIIMOHHOTO
criektpometpa. [lormomnenue cranaapTHOTO pacTBOpa CoJiu Cu** ¢ KoHIleHTpauueut 1,0 MKT/cM
coctaBuio 20,0 eauHUIL Kbl TpuOopa. BeruucnuTte copepxanue Cu?* B MsICE IITHIIBL.

3. Kampuuii B Bo3ayxe paboueil 30HBI CBEKJIOCAXapHOTO MPOU3BOJACTBA OMPEICIHUIN
METOJIOM 3MHCCUOHHOU (poTomerpuu tuiamenu. s storo Bo3ayx (V = 100 I[MS) MPONYCTUIIN
depes KHCIOTHYR JOBYmIKy, momyumwin 500 cm® pacropa xiopuaa Kampius. Ilpu
DOTOMETPHPOBAHKH CTAHIAPTHOTO PacTBOpPa ¢ KoHIeHTpamueir Ca’* pasmoit 5,0 mr/cM®, cnia
dotoroka paBHa 32 MA. Cuna ¢doroToka anHammzupyemou mpooOwsl | = 70 MA. Paccuurath
conepkanue Kanbius (B nmepecuere Ha CaO) B Bo3myxe paboueit 30HbI.

4. B 1 cM® crannaprHOro pacreopa comepxurcs 2,0 Mkr Mg?'. TIpu BHECEHHH a3p030JIs
3TOr0 PacTBOpPA B IJIaMsi aTOMHO-a0COPOIIMOHHOTO CIIEKTPOPOTOMETPA MOIJIOIIEHNE COCTAaBUIIO
81,0 nenenue mkainsl. [Ipu onpeneneHun Mg2+ B caxape-chIpie HaBecky mpoaykTa (m = 0,5008
I) TOMECTHIN B MepHYI0 KOOy BMectumoctbio 200,0 cm®. Jlms amammsa B3sum 5,00 o
pacTBopa, MepeHeclii B MepHYyI0 Koily BMecTuMOocThi0 50,0 cM®, pas6aBUIH BOZOI 10 METKH.
[Tpu 285,2 HM aTOMHOE NOIJIOIIEHUE NOJYYEHHOTO pacTBOpa cocTaBmwio 62,0 eIMHULBI IIKAJIbI
ATOMHO-a0COpPOIIMOHHOTO creKTpodoToMeTpa. BBIUMCINTE MaccoBYIO [10JIO Mg?* B caxape
CBIpIIE.

5. BeiTskky w3 mscHoro (apira, coaepikKaiiero HUTPUT HATpus, MPONMYCTUIIM uepe3
KOJIOHKY, 3allOJJHEHHYIO CHJIBHOOCHOBHBIM aHHOHHTOM AB-17 B OH - ¢opme. Komonky
MPOMBUIM BOJON 10 HEUTpaslbHON cpeabl No (eHondramenHy. Dmr0aT U MPOMBIBHBIE BOIbBI
coOpanu B KOHHYECKYI0 KoiOy. Ha THTpoBaHME MOIY4eHHOTO pacTBOpa 3aTpaTwiu 5,12 mi
pactBopa 0,01 M HCI. CocraBbre ypaBHeHHs peakuuil U Haigute maccy HuTputa (NO3) B
BBITSDKKE (2T10aTE).

Pesynbrarhl 3adera ¢ ONEHKO# ONPENEISIOTCS OICHKAMH «OTIUYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEILHO», «HEYJIOBJIETBOPUTENbHO». OlLIEHKa 3a BBINOJIHEHUE 3aJaHUl HMeEeT
yACIbHBIA BEC B 3aBUCHUMOCTH OT €T0 CIOXHOCTH M TPYIOEMKOCTH M BBIpaXKaeTcs B Oayliax.
MakcuMalbHOE KOJINYeCTBO 0asioB 3a 3 3aganusg — 50.

Pe3ynbraThl mpOMEXyTOUHON aTTECTAI[UU 3aBUCST M YYUTHIBAIOT PE3YIbTAThl TEKYIIETO
KOHTpOJsl  (3amUTa TpeX TEOpeTHYECKMX HHAWBHUIYadbHBIX 3aJaHUN, TECTUPOBAHMUE,
BBIMTOJIHEHHE JTA00OPaTOPHOW pabOTHI MO aHATU3y pealbHOro 00bhekTa). CTYIEHTHI BBITOIHSIIOT
WHJUBUlyaJIbHbIE 33JIaHUS 110 TPEM TEMaM: aHaJIU3 LBETHBIX METAJJIOB U CIUJIAaBOB, IPUPOJAHBIX
BOJ W To4YB. llenb BBHITIOJIHEHUS] TEOPETUUYECKOTO WHJWBHAYAIHHOTO 3aJlaHUS — OCBOCHHE
CTYyJIGHTAMH OCHOBHBIX JTallOB METOJOJOTMYECKOM MAESATENbHOCTH MpPH aHAJINU3€ CIIOKHBIX
peanbHbIX OOBEKTOB, KOTOpas BKIIOYAET: MOCTAHOBKY 3a/laud; MPOCMOTP JHUTEPATYPHBIX
JTAHHBIX; BBIOOP METOAOB aHATMTUYECKOTO KOHTPOJS, OTOOpa W MOJATOTOBKH MPOOBI K aHAIH3Y;
TEOPETHUECKYIO OIICHKY Haubojee TMOIXOIAIEr0 METO/Aa; COCTaBJICHHE Ha OCHOBAaHHUH
JUTEPATypHBIX JIaHHBIX CXEMbl aHalli3a KOHKPETHBIX OOBEKTOB, TMO3BOJSIONICH MOIYYUTh
pe3ynbpTaThl aHalu3a C TpPeOyeMOil TOYHOCTBHIO. 3alUIIAlOT WHIWBHIYyAJIbHOE 3aJaHUE B
CTyJeHYeCKOH Tpyrme B popme KoH(DEepeHINH ¢ Ipe3eHTalnel JOKIaa.

[IpuMepHBIe TEMBl MHAMBUYAIBHBIX 3aJaHUN

OOBeKT TeMbl MHIMBUIYaJIbHBIX 3aJaHUI
LIBeTHbIE ATIOMUHUN HaX0XJICHHE B TPHUPOJE, CHIPhe W OCHOBHBIE CIIOCOOBI €ro
METAJLJIbI U MONy4YeHUsl. AJIOMUHHMEBBIE CIUIaBbl, WX MAapKUPOBKA, JETHPYIOLIUE
CILJIaBbI 3JIEMEHTBI, UX AHATUTHYECKU KOHTPOJIb.
MenHO-HHKEEBbIE CIIJIaBbl: KOHCTPYKIIMOHHBIE M AJIEKTPOTEXHUYECKue. Mx




COCTaB, NpUMEHEHUEe. AHATMTHYECKHUI KOHTPOJIb JIETHPYIOIIHUX 3JIEMEHTOB.

IIpuponHsie
BOZBI

OnpenencHue O0OOOIICHHBIX XUMHYECKHX IIOKa3aTelel: KHUCIOTHOCTH,
MIEJIOYHOCTH, OKHCIIIEMOCTH, XUMHUUECKOTO M OMOXMMUYECKOTO MOTPEOICHUS
kucnopozna (XIIK u BIIK).

Onpenenenre ra3000pa3HBIX BEIIECTB: CBOOOIHOTO XJIOpa, PacTBOPEHHOI'O
KHCJIOPO/ia, arpecCHBHOM YTTICKUCIOTHI, KUCIOPOIHBIX M OECKHCIOPOIHBIX
cepocojepxkamnmx razon: SO, u H,S.

TlouBbI

3amaua BEIIECTBEHHOT'O aHajdW3a IMO4YB. VI3BlleUeHHE MOABIKHBIX (GOpM
pasUYHBIMU  pacTBOPUTENIAIMU  (BOJA, pacTBOPbl  COJIeH, KHCIOTHI,
KoMIUIeKcaHThl). [lomyueHne BOJHON BBITSDKKM IOYB (L€Nb M METOJUKA),
cXeMa aHaJIn3a.

BanoBoii ananu3 muHepasibHOW YacTu 1moyB. Pasnmokenue mouB. Cxema
BAJIOBOTO aHaJIM3a MHUHEPAJIbHBIX KOMIIOHEHTOB (KPEMHHH, IOJIyTOPHBIC
OKCHJIbI, AJIIOMUHUUN, XKEJI€30, KAJIbLMA W MarHuid, TUTaH, MapraHel,

hocop).

ITo Teme «Ananmu3 atMochepHOro Bo3ayxa W BO3AyXxa paboueill 30HBI MPEANPUATHI B
porpaMmMe IpeayCMOTPEHO TECTHPOBAHUE.

st omycka K 3a4eTy C OIEHKOW HeoOXOoAuMo Moixy4duTh He meHee 60% 1o mikanam
OILICHUBAHMSI UHIUBUIYATbHBIX 33/1aHUM, Ta00paTOPHBIX padoT U TecToBoro 3afanus (DYK).

Huxe npuBoguTcs mikaia rnepeBojia CyMMbl OasIOB 3a MPOMEXKYTOUHBIH KOHTPOJb B

OLICHKU:
KonmuecTBo 6amios OueHka YpoBeHb CHOPMUPOBAHHOCTH KOMIIETCHIINN
46-50 6anmoB OTIIUIHO Komnerennmu chopMupoBaHbl TOTHOCTHIO
3645 6amnos XOPOIIO Komnerennuu copMupoBaHbl 4aCTUIHO
26 — 35 6amroB YIOBJIETBOPHT. Kowmnerennmu copmupoBansl pparMeHTapHO
Menee 26 6amos HeyAoBiIeTBOpUTENbHO | Kommerennnn He chopMupoBaHbl, peKOMEHAYETCS
MMOBTOPHOE OCBOGHHUE JMCIUTUTHHBI

11. YueOHO-MeTOOAM4YECKOE 00eceueHne

a) DJNEKTPOHHBIA Y4YEOHBIH KypC MO JUCIMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23448
0) O1leHOYHBIE MaTEpHAJIBl TEKYIIEro KOHTPOJIS W MPOMEXKYTOYHOW AaTTECTAlMH TI0

IUCILIUILINHE.

B) [lnan cemMuHapckux / MpaKTUUECKUX 3aHATHI 10 AUCHUILIIUHE.
r) Meronndeckue yka3aHus Mo MPOBEACHUIO JJAOOPAaTOPHBIX padoT.
1) MeTtonuyeckue yka3aHusl 10 OpraHU3aluyd CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeuenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas

JIUTEpaTypa:

—Kapnos 0. A. Meroasl mpoboor6opa u mpobomoaroroBku / 0. A. Kaprmos,
A. II. CaBoctun. — M. : BUHOM Jlaboparopus 3Hanui, 2012. — 243 C.

— MocksuH JI. MeTozpl pa3ieneHus U KOHUEHTPUPOBAHUA B aHATUTHYeCKOU xumuu / JI.
MocksuH, O. Pomunkos. lonronpyansrii: MaTemiexr, 2011. — 348 c.

— bonbpmoBa
/ T. A. Bonpmioga,

T. A. OCHOBBI aHATUTUYECKOW XUMUU: YUYEOHHK JIs CTYIeHTOB BY30B. T. 1.
I'. 1. bpeikuna, A. B. I'apmam u np.; mox pen. 0. A. 3omortoBa. M. :

Axagemus, 2012. — 383 c.

— Mocuuesn
KOHTPOJIb COCTaBa

B. 1. Metanmnel m ciuiaBel. AHaidW3 W HCClIEIOBaHHe. AHaIUTHYESCKUH
MaTepHuanoB 4YepHOi M 1BeTHOW Mertaurypruu / B. WU. Mocuues, U. II.

Kamunkun, b. K. bapaxtun. — CII6 : «I[Ipodeccuonany», 2007. — 1092 c.




— Hpyros 0. C. Ananu3 3arps3HEHHOI MOYBBI M OMACHBIX OTXOJIOB : MPAKTUYECKOE
pykoBozctso / 0. C. [Ipyros, A. A. Ponun. M. : Jlaboparopus 3nanwuii, 2020. — 472 c¢. URL:
https://e.lanbook.com/book/135483. URL.: https://e.lanbook.com/img/cover/book/135483.]pg

— Jpyros 0. C. Ananu3 3arpszHeHHOUW Bojwl: IIpaktnueckoe pykoBojactso / FHO. C.
Hpyros, A. A. Ponus. — 2-¢ uzn. — M. : BUHOM, Jlaboparopus 3uanuii, 2015. — 681 c.

— IlerpoBa }O. C. AHaiin3 OOBEKTOB OKpYKaromield cpeasl : yded.-MeTon. mocooue /
1O. C. Ilerposa, JI. K. Heynauuna, E. JI. JlebeneBa. — ExarepunOypr : M3a-Bo Ypan. yH-Ta,
2019. — 244 c. https://elar.urfu.ru/bitstream/10995/68359/1/978-5-7996-2549-8 2019.pdf

— PykoBOACTBO MO KOHTPOIIIO BPEIHBIX BEIIECTB B BO3AyXe pabodeit 30HbI / MypaBbheBa
C. U u ap. M., Xumus. 1991. — 368 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

— AHanu3 MOYBBL: CIPABOYHHUK: MHUHEPATIOTMUECKHE, OPraHUYECKUE U HEOPTaHMYeCKUe
meroabl aHamu3a / Mapk Ilancio, JKak Torepy; mep. ¢ anrir 2-ro usa. mox pea. . A.
[TankpatoBa. — CII6 : [Tpodeccus, 2014. — 799 c.

—Hpyros FO. C. Tazoxpomarorpaduueckuii aHaiau3 3arps3HEHHOrO0 BO3AyXa:
npakTuaeckoe pykoBojactso / 0. C. Hdpyros, A. A. Pomun. — M. : BUHOM, JlaGoparopus
3Hanui, 2015. — 531 c.

— Jpyros, FO. C. MOHUTOpUHT OpPraHMYECKHX 3arps3HEHUN npupoaHou cpeab: 500
metonuk. : / FO. C. Ipyros, A. A. Pogun. — Mocksa : Jlaboparopus 3nanuii, 2020. — 896 c.

— IpyroB 1O. C., Pogun A. A. AHanu3 3arpsi3HEHHBIX OMOCPE]] U TUIIEBBIX TPOIYKTOB. -
M. : bunom. JIaboparopus 3uanwmii, 2007. — 294 c.

B) pecypchl cetu HTEepHeT:

— OTKPBITHIE OHJIAWH-KYPCHI

— http://92.63.64.166:8090/docs/ 3apyOexHble U MEKIYHAPOIHBIC CTAHAPTHI

— IIumeBas xumusa. Hamuaue meramioB B mpoaykrax: Yuebnoe mocobue / Kum U. H. -
ot1B. pea. Kum, Urops Hukomnaesuu. M. : FOpaiit, 2017.

http://www.biblio-online.ru/book/37C0428C-0C47-4218-BCC9-02B9F08CCC2F

— IlerpoBa 0. C. Ananu3 oOBEKTOB OKpYXKarolie cpeisl : yued.-MeToA. mocodue /
1O. C. Ilerposa, JI. K. Heynauuna, E. JI. JlebeneBa. — ExarepunOypr : U3n-Bo Ypan. yH-Ta,
2019. — 244 c. https://elar.urfu.ru/bitstream/10995/68359/1/978-5-7996-2549-8 2019.pdf

— JHpyros 0. C. Dkcnpecc-ananus skonorundeckux mpod / 0. C. pyros, A. T.
MypasbeB, A. A. Poaun. M. : BUHOM. JlaGopatopust 3nanuii. 2010. — 424 c. N3natenscTBO
«JIaHb» [DNEKTPOHHBIN pecypc| : ANEKTPOH.-OMOIMOTEeYHas cucTeMa. — DekTpoH. aad. — CII6.
2010. — URL: http://e.lanbook.com/

Hpyros 0. C. IlpoGonoaroroska B skonoruueckom anaiuze / }O. C. Jlpyros, A. A.
Pomun. — M. : BMHOM. JlaGopatopust 3nanmii, 2009. — 855 c. M3smarenbctBo «JIaHb»
[D5eKTpOHHBIN pecypc]: PIEeKTPOH.-ONbIMoTeUHast cuctema. — JiekTpoH. aaH. — CI16. 2010. —
URL.: http://e.lanbook.com/

Pollutants in Buildings, Water and Living Organisms electronic resource /edited by Eric
Lichtfouse, Jan Schwarzbauer, Didier Robert. Springer International Publishing: Imprint:
Springer, 2015. — 348 p. http://dx.doi.org/10.1007/978-3-319-19276-5

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO J0CTyIHBIE oOnavynblie TexHomorun (Google Docs, SIlaaexc auck u T.11.).

0) nHpOpPMaIIMOHHBIE CTIPABOYHBIC CUCTEMBI:


https://e.lanbook.com/img/cover/book/135483.jpg
https://elar.urfu.ru/bitstream/10995/68359/1/978-5-7996-2549-8_2019.pdf
http://92.63.64.166:8090/docs/
http://chamo.lib.tsu.ru/lib/item?id=chamo:570185&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo:570185&theme=system
http://chamo.lib.tsu.ru/search/query?match_1=PHRASE&field_1=a&term_1=%D0%9A%D0%B8%D0%BC,+%D0%98%D0%B3%D0%BE%D1%80%D1%8C+%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87++&theme=system
http://www.biblio-online.ru/book/37C0428C-0C47-4218-BCC9-02B9F08CCC2F
https://elar.urfu.ru/bitstream/10995/68359/1/978-5-7996-2549-8_2019.pdf
http://e.lanbook.com/
http://e.lanbook.com/
http://dx.doi.org/10.1007/978-3-319-19276-5

— DNEeKTPOHHBIN Kartajaor Hayunoit O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpoHHAas 6ubnuoreka (peno3uropwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— 3BC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— ObpasoBatenbHas mwardopma KOpait — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun JUis TIPOBENEHUS 3aHATHM CEMHMHApPCKOTO THIA, WHIUBUAYAJIbHBIX MU
IPYIIIOBBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOHN aTTECTALUH.

ITomemienus Uil cCaMOCTOSITENILHONW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

JIaGopaTopuu OCHAILEHb! BBITSHKHBIMH IIKaaMU U HEOOXOAUMBIM 000pYIOBAHUEM IS
aHaJIu3a peaJIbHbIX 00bEKTOB Pa3IMYHBIMU MHCTPYMEHTAIbHBIMU METOIaMU:

1.

2.
3.

4.
5.
6.

JlyroBeie KBaplieBble U TUPPAKIIMOHHBIC aTOMHO-3MUCCHOHHBIC CIHEKTPOMETPHI C
MADBC.

Crekrpodoromerpsl «Evolution 600» USA, «Specoly; CD-56.
AtomHo-abcopOumonnsiii - ciekrpomerp SOLAAR cepum S (Thermoelectron
Corporation, CILIA);

pH-meTp-mmwmmuBoasT™MeTp pH-121, PP-15;

CymwibHbIH 1IKad, TEPMOCTAT, BCTPIXHUBATEb.

AHAIIMTHYECKUE BECHI.

Aynuropun Uil TpPOBEACHUSI 3aHATUN  JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHIVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJbTAlMi, TEKYHIETO KOHTPOJIS M IPOMEXKYTOUHOU
aTTeCTallu B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uudopmanust 0 pazpadoTynukax

[lerpoBa Enena BacunbeBHa, KaH. XUM. HayK, TOLEHT, Kadeapbl aHATUTHUYECKON XUMHUH
HanmonanpHOTro necnenoBaTenbckoro ToMCKOro rocy1apcTBEHHOIO YHUBEPCUTETA, JOLIEHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

