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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

— OIIK-1. CrocobeH aHanu3uMpoBaTh M HMHTEPHPETUPOBATH PE3YIbTAThl XHMUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. Cnoco0GeH NpOBOAWTH € COOJIOACHHEM HOPM TEXHHKH 0O€301MacHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKIIIOYasl CUHTE3, AaHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

—IIK-1. CnocobeH BbIOMpaTh M HCHOJIB30BaTh TEXHUYECKUE CPEICTBA M METOJbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELHAIMCTOM 00Jiee BEICOKOW KBATU(HKALUH.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET PE3yNbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB.

NOIIK-1.2. [Ipemiaraer HHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKUX pabOT C HCMOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akiIlO4€HUs U BBIBOABI 110 pe3yibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCU€THO-TEOPETUUYECKUX PabOT
XUMHUYECKON HAIPaBIEHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKHMMH BEHIECTBAMH C COOJIOJACHHWEM HOPM TEXHUKH
0€30I1aCHOCTH.

NIIK-1.1. IlnanupyeT OTAeNIbHbIE CTAUN UCCIEA0BAaHUS IPU HATMUUU OOIIEro MIaHa
HUP.

NIIK-1.2. '0TOBUT 351IEMEHTHI JOKYMEHTALMH, IPOEKTHI IUIAHOB U IPOTrpaMM OTAEIbHBIX
srannoB HUP.

NIIK-1.3. BeiOupaet TeXHUUECKHUE CPECTBA U METO/IbI UCTIBITAaHUM (13 Habopa
UMEIOIUXCs) Il pellieH sl ocTaBiIeHHbIX 3a1ay HUP.

NIIK-1.4. I'oTOBUT OOBEKTHI UCCIIEIOBAHUS.

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

— OcCBOUTh OCHOBHBIE JTambl aHalW3a KaK CHUCTEMBbI TMPAKTHYECKON ESITeIbHOCTH,
0COOCHHOCTH pealbHBIX 00BEKTOB, 33]]a4l UX aHAIH3A.

— Hayuutbcsi ocyiecTBiaTh BBIOOp crmocoba otOopa mpoO, ONTHUMAIBHOW METOIUKH
aHaJIM3a pealbHBIX 0OBEKTOB C YIETOM pelIaeMbIX 3a7au.

— OBnaseTh HABBIKAMU METOJIOJOTHYECKON MESITENIbHOCTH, KOTOpas CKIIAJBIBACTCS W3
MOCTaHOBKH 3a/J1a4H, BIOOPA METO/1a aHATUTUYECKOTO KOHTPOJIIs, 0TO0pa M MOATOTOBKH MPOOKI K
aHaJIN3Y, COCTABJIEHUS CXEMbl aHAJIN3a, MO3BOJSAIONIEH MOJIY4YUTh pe3yiabTaThl ¢ TpeOyemoi
TOYHOCTBIO.

3. MecTo aucuunaunbl (MOayJisi) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbI

JucuummuHa oTHOocuTes K brioky 1 «Jlucuumnnuasl (MOTyIN)»

JlucrunamHa OTHOCHTCS K 4YacTH 0Opa3oBaTeNbHON MporpaMMbl, (HOpMHUPYEeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TIpeIaraeTcsl 00y4JaronuMcs Ha BEIOOD.

JuctumnauHa BXoauT B Moayns AHaTUTHYECKAs XUMUS

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHUILINHE

CemecTp 8, 3a4eT C OIEHKOH.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  yCHemHoro OCBOEHHS AUCHUIUIMHBI TpeOyIoTCcs pe3ynbTaThl OO0y4deHHs IO
CJIEAYIOIIMM AUCIUIUIMHAM: HEOpraHWYecKas XUMHS, aHAJUTUYECKas XUMUsS, OpraHuydeckas
XUMUS, (PU3nYecKkass XHUMHUS, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS, MaTeMaTH4YeCKHil aHaiu3,
¢u3rka, METONbl MAaTeMaTHYECKOW CTATUCTHUKUA B XHMHH, ODJICKTPOXUMHUYECKHE METOJIbI,
xpomaTorpaduueckre MeTo/Ibl, CIEKTPOCKOMUYECKIE METO/IbI.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM IMCHUIIHHBI (MOTYJIA)

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 yaca, U3 KOTOPBIX:
— nexnud: 16 u.;
— IPAKTUYECKUE 3aHATHUSA: 32 U.;
— rabopaTopHbIe paboTHI: 16 u.
B TOM YHCJIC ITpakTHUeckas noaroroska: 40 u.
O0BeM caMOoCTOATENBHOM pabOTHI CTY/IEHTA ONPEAEIICH y4eOHBIM TUTAHOM.

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

Tema 1. AHaTUTUYECKUM LIUKIT U €TO OCHOBHBIE ATAIIBI.

XUMUKO-aHAIMTUYECKUI KOHTPOJb pEAIbHBIX OOBEKTOB, €ro pPOJb B Pa3IMYHBIX
OTpacisiX HapOJHOTO XO3AHCTBA. AHATUTHUECKOE OOECIIEYCHHWE CHUCTEMBI SKOJIOTHYECKOTO
MoHHuTOpHHTa. [IpenenbHo TomycTUMble KOHIIEHTpalui. AHATUTUYECKHUM IIUKI U €r0 OCHOBHBIC
stansl. [IpencraBurensHas nmpobda, crnocoOsl momydeHuss. GakTopsl, 00YCIOBIMBAIOIINE Pa3Mep
npobsl. OTOOp mNpoOBI TBEPIBIX, Tra3000pa3HBIX, JKHUJIKUX BelIeCTB. TpaHCIOPTUPOBKA,
XpaHeHHe, KOHcepBHpoBaHUe. Paznoxkenue mpol. «Cyxoe» M «MOKpOE» pPas3lIoKEHHE.
CruaBieHue M CHEKaHWe, MOCIEAYIoee pPacTBOPEHHE Kak crnoco0 TmepeBeleHuss NpoObl B
pactBopuMoe coctosiane. KoHnenTprupoBanue u paszaenenne. KonmmyecTBeHHbIE XapaKTEPUCTUKH,
COBpEMEHHasi KiaccU(pUKaIMs, 0030p OCHOBHBIX MeTON0B. CBs3b MNPOOOMOJITOTOBKH C
MOCJIETYIONUM METOJIOM orpeneneHusi. OCHOBHBIE KPUTEPUH, ONPENENSIONNe BEIOOp METo/Aa
orpeieneHus (TOYHOCTh, YyBCTBUTENBHOCTh, H30UPATEIbHOCTD U JIP.)

Tema 2. AHanu3 reoIOrH4ecKux 00HEKTOB.

Hepynnele mone3Hble HCKOMAeMble: CHJIMKATHBIE, HE CHJIHKAaTHbIE MUHEpaabl U
cBOOOIHBIC 3NieMeHThI. OnpeieieHre XapakTepa Nopo/ibl, OCHOBHBIX KOMITOHEHTOB (Si02, A120s3,
Fe20s, FeO, MgO, CaO, Na2O, K20, P20s, MnO), pazimuunbix ¢hopm Bobl. CHIMKATHBIA aHATH3.
PynHbeie Tmone3HBle HMCKOMAeMble: KeNe3HbIe, MapraHIeBble, MMOJUMETAUINICCKAE PY/IBL.
OcHOBHBIE 3aJlaudl aHajM3a pPYIHBIX IMOJIE3HBIX McKonmaeMbiX. CrocoObl pa3ioXeHHs B
3aBHCUMOCTH OT COJIEpXKAaHUS OCHOBHOTO JJIEMEHTa W KpeMHHs (pa3lioKEHHE KHCIOTaMH,
CIUIaBJIeHUE, criekanue). CXeMbl aHanu3a MpH OINpeIeIEeHUH OCHOBHBIX KOMIOHEHTOB. CriocoObl
OTJIeNICHNSI OCHOBHBIX JIEMEHTOB TIPU OTIPEIEIICHUH MUKPOKOMITOHEHTOB B pyJlaX.

Tema 3. AHanu3 METAJJIOB U CILJIABOB.

Krnaccudukanus meramios u cruiaBoB. OCHOBHBIE 3a/1a4M aHAJIM3a METAJIJIOB U CILJIaBOB.
Yepuble MeTayuibl M criiaBbl. OmpeneneHue B HUX TOCTOSHHBIX TNpUMeceil (cepa, yriepon,
KHCIIOPOJ, a30T, Boaopon, ¢docdhop, KpeMHUN) W JIETHPYIOIIUX J00aBOK (XpOM, MapraHerll,
HUKeNb, BoJIbppaM, MonubaeH u T A.). L[BeTHble MeTayuibl U crutaBbl. OCOOEHHOCTH aHalU3a
CIJIaBOB Ha OCHOBe Menu (OpoH3BI, JaTyHH, MEIHO-HHUKEJEeBbIe CIiaBbl). OnpeneneHue
npUMecel, BIUSIOMIMX Ha HJIEKTPONPOBOJHOCTh M MPUMECEH, YXYIIIAIONMX IPOKATHBIE
CBOWCTBA MM M METHBIX CIUIaBOB. OmpeneneHne UHKA B JATYHIX W JIETUPYIOMIUX AJIEMEHTOB
(omoBo, Oepwimii, amoMUHUN M 1p.) B OpoH3ax. OCOOCHHOCTH aHajaM3a AaJTIOMUHHEBBIX,
MarHueBbIX, AHTU(DPUKLIMOHHBIX U KAPOTPOUHBIX (HUOOUH, TaHTaJ, HIMPKOHUI, TUTAH) CILIaBOB.
ABTOMaTH3WPOBAHHBIN AaHATUTHYECKUI KOHTPOJIb B IIBETHON M YEPHOI METaJLTyprUu.



Tema 4. Ananu3 BOJI.

Knaccudukanms Bog. OcHoBHBIE aHAIMTHYECKHE TTpoOsemsbl. [Ipo6ooTOop, KOHCepBams
U xpaHeHue mnpoO. BaxHeiimme cBolcTBa BOJA, ONpeAENsSeMble HAIWYHEM PACTBOPEHHBIX
BEUIECTB: IUIOTHOCTb, 3JEKTPONPOBOJHOCTh, TEMIIEpaTypa 3amep3aHuss M HauOoJbIIen
wioTHocTH.  OmpezeneHre  OOOOIIEHHBIX — (U3MYECKUX W XMMHYECKHX  IOKa3arelnei,
OIPEIEIISIFOLIMX KaueCcTBO BOJIbI (IPO3PAYHOCTh, MyTHOCTb, IIBETHOCTH, BOJOPO/IHbIN MIOKA3aTelIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBI ~ MOTEHIMAN,  MICJIOYHOCTh, PACTBOPEHHBIN  KHUCIOPO/I,
okucisieMoctb, XIIK u BIIK. buorectupoBanue kak crioco0 oneHkH KadecTBa Boja. OmnpeseneHue
WHIMBUIYaTbHBIX HEOPraHWYECKUX KOMIIOHEHTOB BOJ: XJIOPUIOB, (TOPHIIOB, HUTPUTOB,
HUTpaToB, (ocdaToB, cepocojepk alluX AaHUOHOB, MOHOB AMMOHHS, MIEJIOYHBIX H
IIEJIOYHO3EMEJIbHBIX MeTayutoB. OnpeeneHne KeCTKOCTH BoAbl. OnpeeneHne cBOOOIHOTO XJIopa.
@OopMbI  CYIIECTBOBAHUSI TSDKENIBIX METAUIOB W PaJAMOHYKIMAOB B Bojmax. CmocoObl ux
KOHIICHTPUPOBAHUS | orpeeneHus. [Ipupoapie opranndeckye Bemectsa Boa. O0Imas omeHkKa ux
COZICpIKaHMSL: OIpe/esieHne OpraHu4eckoro yriepoaa, a3ora, ¢Gocdopa. OCHOBHBIE KIIACCHI
sarpsisasionux opranudeckux Beniect (ITAB, denonsl u HepTenpoaykTsl, [TAY, azor-, cepo-
u Qocdopcoaepkaliye MeCTULUAbI, XJIOPOPraHUYECKHE COeAWHEHHs. VICTOYHHMKHM momaaaHus,
YCTOHYMBOCTh B OKPYXAIOIIEH Cpelie, TOKCUYHOCTh, METOIbl M3BJICUCHUS, KOHIICHTPUPOBAHUS,
pasziesieHus U ONpeesIeHusI.

Tema 5. AHanu3 Bo3ayxa.

Crneuunduyeckue ocoOeHHOCTH aTMocepHOro BO3lIyXa, BO3AyXa padodeil 30HBI,
MPOMBINIJICHHBIX ¥ TPAHCIIOPTHBIX BBIOpOCOB. CTaHIapThl KayecTBa aTMOC(EpPHOTO BO3ayXa U
BO3ayxa  pabouelt  30HBI  MpeAnpusATUil.  BausgHMEe  HCTOYHMKOB  3arps3HECHUI,
METEOPOJIOTHICCKUX, TOMOTpaduIecKux (HakTOpoB U (OTOXMMHUSCKHUX PEAKIMd Ha KOJICOaHUS
COCTaBa M CTENEHH 3arps3HEHHOCTH BO3yXa BO BPEMEHHU U npocTpaHcTBe. 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’pO30JbHBIC (DHUIBTPHI, HCIOIB3YEMBIE B TOTJIOTUTEILHBIX
npubopax. Bpibop onTHUManbHBIX MapaMeTpoB OTOOpa MpoO Bo3Ayxa (CKOpOCTh U
MPOJIOJDKUTENIBHOCTh  aClIUpallii, THUIl TOMJIOTUTEIRHOTO TMpHOOpa W TMOTJIOTUTENsS) B
3aBUCHUMOCTH OT TPHUPOJBI U COJAEpKaHUS OMpEAeNsieMOro BellecTBa, pexuma oTdopa mpoO,
YyBCTBUTEIBLHOCTH TOCJIEIYIONIETO METOJa aHATIUTUYECKOTO0 KOHTPOJsA. XUMUUYECKHN COCTaB
Bo3ayxa. OnpeneneHrne HEOPraHMYECKUX KOMIIOHEHTOB BO3yXa MPHPOJIHOTO M TEXHOTE€HHOTO
MIPOUCXOXKICHUSI M1 OPTaHUUYECKUX COCAMHEHHI. Aldpo30iu: oOpa3zoBaHue B arMocdepe, posib B
MEPEeHOCe HENEeTYYMX 3arps3HAIONIMX —BEIIeCTB, OCOOCHHOCTH MpoOOOTOOpa W  aHaIH3a.
ABTOMaTH3AIMs aHAIM3a BO3TyXa.

Tema 6. AHanU3 NOYB U JOHHBIX OTIIOKEHHII.

XUMUYECKUN COCTaB IMOYB M OCHOBHBIE ACIEKThl €ro M3y4deHus. MaKpOKOMIIOHEHTHI,
(GbopMBI UX CYIIECTBOBAHUS M BaprabeIbHOCTh COJEP)KAHUS, TUIIBI MOYB. | yMycOBbIe BelecTBa
(cTpoeHHe U peakIMOHHAsl CIOCOOHOCTh, QYHKIIMU B OKPY)KAIOIIEH Cpelie), MUKPOIIEMEHTHI U
3arps3HAIIME BellecTBa TMOYB. BnusHue pa3nuuHbeix (akTopoB (MOYBOOOpA3ywIIUE H
MOJICTUJIAIOIINE TTOPOJIbl, OCOOEHHOCTH UX 3alleraHus, MPUPOAHO-KIMMATUUECKHUE YCIOBHUS) Ha
CTENEHb KYMYJISILIUU 3arpsI3HSIONIMX BEIIECTB U XApPAKTEep UX BEPTUKAIBHOTO PaCHpelIeNICHUS.
OTt60p mpencTaBUTENBHON MPOOLI TOYB M TOYBOOOPA3YIOIIMX MaTEpHUaoB (MIJIOB, calporenei),
UX XpaHeHue. Bia)kHOCTh 1 30JbHOCTH MOYB, UX ONpeAeNieHre. 3aaul U METO/Ibl YCTaHOBIIEHUS
CPEIHETO COJIepKaHUs BAJIOBBIX, MOJBIKHBIX M 0OMEHHBIX (hopMm. Ompenenenrne 0000MEHHBIX
MOKa3aTeNei: EeMKOCTH KaTHOHHOTO OOMEHa, KUCIIOTHOCTH, OKUCIUTETHHO-BOCCTAHOBUTEIHHOTO
NOTEHLIMaNa, COJEp)KaHUS  JIETKOPacTBOPUMBIX  COJIEH, OMOJOrMYecKOM  aKTUBHOCTH.
Ornpezenenre HEOPraHMYECKUX KOMIIOHEHTOB. DJIEMEHTHBIN Y MOJEKYISIPHBIA aHaIu3. AHaIU3
BOJHOW BBITSDKKH Ha COJIEpYKAHWE HUTPATOB, HUTPUTOB, XJIOPUAOB, CYIb(HATOB, MICTIOYHBIX U
HIEJIOYHO3EMETBHBIX MeTauioB. OmpeesneHne TaKEIbIX METaUIOB: BAJIOBOTO COJAEpPXKAHUSA U
noABMXKHBIX (GopMm. OrmpeneneHre OpPraHMYECKMX KOMIIOHEHTOB. OJIEMEHTHBIH aHAJIH3:



ONpeJIeJICHUE OPraHUYeCcKOro YIJepoja U OpraHmyeckoro aszora. OnpeneneHue TOKCHYHBIX
BeIEecTB. MeTo1bl N3BJICUCHUS M KOHIICHTPUPOBAHUS 3aTrPS3HSIONINX OPTraHUYECKUX BEIICCTB.

Tema 7. AHanu3 BeIIECTB BHICOKON YHCTOTEHI.

TexHuka BBIIOJIHEHHS aHaiIM3a. TpeOoBaHMS K KAauyecTBY pE3yJIbTaTOB aHalM3a
(4yBCTBUTEIBHOCTb, MPaBUIILHOCTb, BOCITPOU3BOJUMOCTb ). [yt MOBBILICHUS
YyBCTBUTEILHOCTH aHanmu3a. Ompenenenue Mukpornpumecei. CraHmapTHbIE  00pasIlbl
cpaBHeHUA. «KOHTPOJBHBIA ONBITY», NYTH CHUXKEHUS TMONPABKU KOHTPOJIBHOTO OIbITA.
OrnpezesieHne MUKPOIIPUMECEH METauioB, yIriiepoja, a3oTa, KUCIOpoja, BOJAOPOaa, KPEMHHUSI.
CriocoObl 0YMCTKH TTOBEPXHOCTH 0Opasma. OreHKa pacupeesieHus MpuMeceil Ha TIOBEpXHOCTH,
B IiIyOmHe W o0bemMe OoOBeKTa. AHaIM3 TBEPAOW IMOBEPXHOCTH. MHKPO30HIOBBIE METOJbBI
aHanusa.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Tekylmuii KOHTPOJb MO JUCLHUIUIMHE IPOBOAUTCS IYTEM KOHTPOJIS IOCEIIAEMOCTH,
MPOBEJICHUSI KOHTPOJIBHON pabOThl, TECTOB MO OJHOMY M3 Pa3/esioB JICKIIMOHHOTO MaTepuaa,
BBITIOJIHCHH S JIOMAIITHUX 3aJ]aHu# (3allMTa WHIUBUIYAIBHBIX 33JJaHUl B OpME KPYTIIOTO CTOJIA)
u ¢ukcupyercs B hpopMe KOHTPOJIbHON TOYKM HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMe)KyTO'lHOﬁ aTTeCTallumn

3adeT ¢ OLEHKO#N MPOBOAUTCS B MUCbMEHHOW (hopme mo Oumneram. buner comepxut 3
3a7aHus. /J[Ba TEOpeTHUECKUX BOMpPOca U 0JHa 3ana4da. [IpomomkurensHocTh 3aueta 1,5 yaca.

OpHo 3amaHue TEOPETHUECKOro XapakTepa HOCUT MpOOJEMHBI XapakTep H
IpeJoiaracT OTBET B pa3BépHyToit popme, nmposepsitomuii MOIK-1.1 u MOTIK-1.2.

Bropoe 3ananue Hanpasieno Ha oueHky chopmupoBanHoctu UIIK-1.3. u npenmnonaraer
3HaHUE METOJIOB KOJMYECTBEHHOTO aHaJHM3a M YMEHHE 00OOCHOBAHHOTO BBHIOOPA HEOOXOAMMOTO
BapHaHTa Ui PEIICHUs TOCTaBICHHOW MPaKTUYECKOH 3a1auu.

Tperbe 3amanue — pacuérHas 3ajgaya. BbIIOMHEHWE NAaHHOTO 3aJaHus MpeAroJaraet
npoBepky komnerenuuu MOIIK-1.3. TlpuBoautcs perieHne 3aadu U KpaTkas HHTEpPIpETaus
MOJIYYEHHBIX PE3YIbTaTOB.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. XuMuKo-aHaTUTHYECKU  KOHTPOJb  pealbHBIX OOBEKTOB U €ro poib B
MPOMBIIIUIEHHOCTH, CEJTLCKOM XO035UCTBE, MEUIIMHE, T€O0JIOTUH, OXPAaHE OKPYKAIOIIECH CPEIbI.

2. Metoapl nHTEHCUUKAIIMKA TTPOOOMOATOTOBKH. VCronb30BaHre BBICOKOATPECCHUBHBIX
Cpel, TIOBBIINICHHBIX TEMIIEpaTyp W JaBJICHHS, KaTadu3aToOpoB, HAJIOXKEHUS BHEIIHUX
(bu3NYECKUX MOJEH.

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

4. Jlng ompeneneHuss TOCTOSHHOW mpumecu B jxkene3HoMm crnaBe (P) HeoOxommmo
nmepeBecTd ero B pactBop. Kakoil w3 cmoco0oB (KHCIOTHOE, TEPMUYECKOE pa3IoKEHHUE,
CIUTaBIIEHUE, ClieKaHue) Oosee mpeamnodyrutencH? Kakue MCTOYHMKY MOTPENTHOCTEH MOTYT MPHU
9TOM BO3HUKHYTh?

5. Bognast BBITSKKa U3 MOYB, KaK €€ MpUroTOBUTH? [IpuBenuTe cxeMy aHamm3a BOJAHON
BEITSOKKM Ha conepkanne CI-, NOs~, SO4%, Na*, K*. OxapakTepu3yiiTe CyIHOCTh METOIOB HX
onpeIeICHUsI.

[Tpumeps! 3anay:

1. JIse naBeckm crexna Maccoi mo 0,1000 r pactBopmm B cmecn HxSOs m HF.
[Tony4yeHHbIE pacTBOPHI BBIMAPUIN Jocyxa, octaTku pactBopwin B HCI (pa30.), nepeHecnu B
MepHbIe KOJIOBI eMKocThio 250,0 M1 um pasbaBuimm g0 MeTKH 3TuM ke pactBopom HCI,
npeBapuTeNIbHO T00ABUB B O/IHY U3 K00 cranmaptHbid pactBop NaCl ¢ cogepxanuem 1,25 mr



Na. Paccuuraiite maccoByro momo (%) Na B cTekie, eciu TpH IJIaMEHHO-DMHCCHOHHOM
onpenenenun Na curaan ot mpoO6sl 35,0 yCIOBHBIX €IMHMIL, a OT MPOOBI ¢ J00aBKOM — 56,5.

2. Ipu onpenenenun Cu?* munepanuszosanu 50,0 T maca nrurpsl. Otobpanu 1/5 gacTh
MOJIyUEHHOTO MUHEpajan3aTa, IOCJI€ pPACTBOPEHHUS B BOJAE IEpPEHECIH B MEPHYIO KOJOy
BMectuMocThio 200,0 cM®. Jlng anamuza 10,0 cm® momyueHHOTo pacTBOpa HOMECTHIIH B MEPHYIO
konby BMecTuMocThio 100,0 cm. Tlocie pa3baBineHus BOIOIH 10 METKH M (GOTOMETPHPOBAHUS
aTOMHOE TOTJIOIIEHHUS pacTBOpa cocTtaBwio 15,0 eauHUI] MKajasl aTOMHOTO aOCOPOIIMOHHOTO
criekTpoMerpa. Tlornomenue cranaapTHoOro pacteopa comun Cu?t ¢ kornentpanuei 1,0 Mkr/cm®
cocrasuno 20,0 eauHUI WKaasl mpudopa. Beraucmuts conepskanne CU>* B Msce MTHITHL

3. Kampuuii B Bo3ayxe paboueil 30HBI CBEKJIOCAXapHOTO IMPOU3BOJACTBA OMPEICIUIN
METOJIOM SMHCCHOHHOM (poToMeTpuu mnamenu. s storo Bosayx (V = 100 am®) npomycrumu
yepe3 KHCIOTHYIO JIOBYmKY, momyamnn 500 cm® pactBopa xmopuna kambims. Ilpu
(boTOMeTpUpOBaHMK CTAHIAPTHOTO PacTBOpa ¢ KoHueHTpauuei Ca?* pasmoii 5,0 mr/cm®, cuma
dotoroka paBHa 32 MA. Cuna ¢doroToka anammzupyemou mpooOwsl | = 70 MA. Paccuurath
conepkanue kKanbius (B nmepecuere Ha CaO) B Bo3myxe paboueit 30HbI.

4. B 1 cm® crammaptHOTO pacTBopa coxepskurcs 2,0 mxr Mg?*. IIpu BHeceHHH a3po3071s
3TOr0 PacTBOpPa B IJIaMsi aTOMHO-a0COPOIIMOHHOTO CIIEKTPOPOTOMETPA MOIJIOIIEHUE COCTABUIIO
81,0 nenenue mkansl. IIpu onpenenennu Mg?* B caxape-chipiie HaBecKy mpoaykra (m = 0,5008
I) IOMECTMIIM B MepHYI0 Konby BmectumocThio 200,0 cm®. Jlns amammsa B3amu 5,00 cm®
pacTBOpa, MEpPEeHeCIN B MEpHYIO Konby BMecTUMOCThI0 50,0 cM®, pa36aBuam BOJOH 10 METKH.
[Tpu 285,2 HM aTOMHOE NOTJIOIIEHUE NOJYYEHHOTO pacTBOpa cocTaBmwiio 62,0 eIMHULBI IIKAJIbI
aTOMHO-a6copOIMOHHOrO criekTpodoToMeTpa. Bhrumennts MaccoByio momo Mg?" B caxape
CBIpIIE.

5. BeiTskky w3 mscHoro (apira, coaepikKaiiero HUTPUT HATpus, MPOMYCTUIIN uepe3
KOJIOHKY, 3allOJJHEHHYIO CHJIBHOOCHOBHBIM aHHOHHTOM AB-17 B OH - ¢opme. Komonky
MPOMBUIM BOJON 10 HEWTpasibHON cpeabl Mo (eHondramenHy. DmroaT U MPOMBIBHBIE BOIbBI
coOpanu B KOHHYECKYIO KoiOy. Ha THTpoBaHME MOIY4eHHOro pacTBOpa 3aTpaTwiau 5,12 mi
pactBopa 0,01 M HCI. CocraBbre ypaBHeHHs peakuuid U Haigute maccy HuTputa (NO2) B
BBITSDKKE (DT10aTE).

Pesynbrarhl 3auyera ¢ ONEHKO# OMPENEISIIOTCS OIEHKAMH «OTIUYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIILHOY», «HEYJIOBJIETBOPUTENbHO». OlLIEHKa 3a BBINOJIHEHUE 3aJaHUl HMEeT
yACIbHBIA BEC B 3aBUCHUMOCTH OT €T0 CIOXHOCTH M TPYIOEMKOCTH M BBIpaXKaeTcs B Oayliax.
MakcuMallbHOE KOJIMUeCTBO 0asioB 3a 3 3aganusg — 50.

Pe3ynbrarhl MpOMEXYyTOUHON aTTECTAIlMU 3aBUCST U YUUTHIBAIOT PE3YJIbTaThl TEKYIIETO
KOHTpOJsl  (3amUTa TpeX TEeOpeTUYECKHX HHAWBHUIYadbHBIX 3aJaHUN, TECTHPOBAHME,
BBIMTOJIHEHHE JTA00OPaTOPHOU pabOTHI MO0 aHAIU3y pealbHOr0 00bekTa). CTYIEHTHI BBHIMOIHSIOT
WHJUBUlyaJIbHbIE 33JIaHUS 110 TPEM TE€MaM: aHaJu3 LBETHBIX METAJIJIOB U CILJIABOB, IPUPOIHBIX
BOJ W To4YB. llenb BBHITIOJIHEHUS] TEOPETUUYECKOTO WHJIWBHAYAIHHOTO 3aJlaHUS — OCBOCHHE
CTYyJIEHTAaMH OCHOBHBIX JTallOB METOJOJOTMYECKON MAESATENbHOCTH MPH aHAJIU3€ CIIOMKHBIX
peanbHbIX OOBEKTOB, KOTOpas BKIIOYAET: MOCTAHOBKY 3a/aud; MPOCMOTpP JHUTEPATYPHBIX
JTAHHBIX; BBIOOP METOAOB aHATMTUYECKOTO KOHTPOJS, 0OTOOpa U MOJATOTOBKH MPOOBI K aHAIH3Y;
TEOPETHYECKYI0 OIIEHKY Hanbosee TMOAXOMAIIEr0 METOAa; COCTaBJICHHE Ha OCHOBAHHH
JUTEPATypHBIX JIaHHBIX CXEMBbl aHalli3a KOHKPETHBIX OOBEKTOB, TMO3BOJSIONICH MMOIYYUTH
pe3ynbpTaThl aHaln3a C TpeOyeMoil TOYHOCTHIO. 3alIUIIAlOT WHIWBHIYyAJIbHOE 3aJaHUE B
CTyJeHYeCKOH Tpyrme B popme KoH(DEepeHINH ¢ TIpe3eHTanel JOKIaa.

[IpuMepHBIe TEMBl UHAMBUYAIBHBIX 3aJaHUN

OOBeKT TeMbl MHIMBUIyaJIbHBIX 3aJaHUI
LIBeTHbIE ATIOMUHUN HaXO0XJICHHE B TPHUPOJE, CHIPhe W OCHOBHBIE CIIOCOOBI €ro
METAJLJIbI U MONy4YeHUsl. AJIOMUHHMEBBIE CIUIaBbl, HX MapKUPOBKA, JIETHPYIOLIUE
CILJIaBbI 3JIEMEHTBI, UX AHATUTHYECKU KOHTPOJIb.
MenHO-HHKEJIEBbIE CIIIaBbl: KOHCTPYKIIMOHHBIE M AJIEKTPOTeXHUYEeCcKne. Nx




COCTaB, NpUMEHEHUEe. AHATMTUYECKHI KOHTPOJIb JIETHPYIOIIHUX 3JIEMEHTOB.

IIpuponHsie
BOZBI

OnpeneneHue O0OOOIICHHBIX XUMHUYECKHX IIOKa3aTelel: KHUCIOTHOCTH,
LIEJIOYHOCTH, OKUCIIIEMOCTH, XUMHUYECKOTO U OMOXUMHUYECKOTO MOTpedIeHus
kucnopona (XIIK u BIIK).

Onpenenenre ra3000pa3HbIX BEIIECTB: CBOOOIHOTO XJIOpa, PacTBOPEHHOI'O
KHCJIOPO/Ia, arpecCHBHOM YITICKUCIOTHI, KHUCIOPOIHBIX M OECKHCIOPOIHBIX
cepocojepkanmx razo: SO2 u HoS.

TlouBbI

3amaua BEIIECTBEHHOTO aHain3a TMO4YB. V3BlleUeHHE MOABIKHBIX (GOpM
pasIUYHBIMM  PacTBOPUTENIIMU  (BOZJA, pacTBOPbI  COJICH, KHUCIIOTBHI,
KoMIUIeKcaHThl). [lomyuenne BOAHOM BBITSDKKM IOYB (LI€db U METOJUKA),
cXeMma aHaJIu3a.

BanioBoii ananu3 muHepasibHOW YacTH 1moyB. Pasnokenue mouyB. Cxema
BAJIOBOTO aHAJIM3a MHUHEPAJIbHBIX KOMIIOHEHTOB (KPEMHHM, ITOJyTOPHBIC
OKCHJIbI, AJTIOMUHUM, XKE€JI€30, KAJIbUMWA W MarHuii, TUTAaH, Mapraseil,

hocop).

ITo Teme «Anamu3 atMocdepHOro Bo3ayxa W BO3Ayxa pabouell 30HBI MPEANPUSATHI B
porpaMMe IpeayCMOTPEHO TECTHPOBAHUE.

st momycka K 3adeTy C OIEHKOW HeoOXOoAMMO MONy4uTh He meHee 60% 1o mikanam
OILICHUBAHMS UHIUBUIYATbHBIX 33/1aHUM, Ta00paTOPHBIX paboT U TecToBoro 3afanus (OYK).

Huxe npuBoguTcs mikaia rnepeBojia CyMMbl OasIoB 3a MPOMEXKYTOUHBIH KOHTPOJb B

OLICHKU:
KonmuecTBo 6amios OueHka YpoBeHb CHOPMUPOBAHHOCTH KOMIIETSHIIAN
46-50 6anmoB OTIIUIHO Komnerenmmu chopMupoBaHbl TOTHOCTHIO
3645 6amnos XOPOIIO Komnerenuuu copMupoBaHbl 4aCTHIHO
26 — 35 6amroB YIOBJIETBOPHT. Komnerenmmu copmupoBansl pparMeHTapHO
Menee 26 6amos HeyaoBieTBopuTenbHO | Kommerennnu He copMupoBaHbl, peKOMEHAYETCS
OBTOPHOE OCBOEHHE AUCIUIIIHHEI

11. YueOHO-MeTOOAMYECKOE 00ecIeueHne

a) DJIEKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23448
0) Or1leHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEKYTOYHOW aTTeCTallMH I10

IUCILIUILINHE.

B) [lnan cemMuHapckux / MpakKTUUECKUX 3aHATHH 10 TUCHUIUIMHE.
r) Meronndeckue yka3zaHus Mo MPOBEACHUIO JIAOOPAaTOPHBIX PaboT.
1) MeTtonudeckue yka3aHusl 10 OpraHU3aluyd CaMOCTOSITEIbHON pabOThI CTY/IEHTOB.

12. Ilepeuenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas

JIUTEpaTypa:

—Kapnos 0. A. Meroasl mpoboorb6opa u mnpobomoaroroBkun / 0. A. Kaprmos,
A. II. CaBoctun. — M. : BUHOM Jlaboparopus 3Hanuid, 2012. — 243 c.

— MocksuH JI. MeTozsl pa3ieneHus U KOHIIEHTPUPOBAHUs B aHAIMTHYECKOW xumun / JI.
MocksuH, O. Pomunkos. lonronpyansnii: MaTemnexr, 2011. — 348 c.

— bonbpmoBa
/ T.A. Bonbmiosa,

T. A. OCHOBBI aHATUTUYECKOW XUMUU: YUEOHHK JJIs CTY/IeHTOB BY30B. T. 1.
I'. I. bpeikuna, A. B. T'apmam u gp.; mox pea. FO. A. 3onoroBa. M.:

Axagemus, 2012. — 383 c.

— Mocuuesn
KOHTPOJIb COCTaBa

B. 1. Metanmnel m cruiaBel. AHaidW3 W HCClIEIOBaHHe. AHaIUTHYESCKUH
MaTepHanoB 4YepHOM M 1BeTHOW Mertayurypruu / B. WU. Mocuues, U. II.

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




— Hpyros 0. C. Ananu3 3arps3HEHHO MOYBBI M OMACHBIX OTXOJIOB : MPAKTUYECKOE
pykoBozctso / 0. C. [Ipyros, A. A. Ponun. M. : Jlaboparopus 3Hanwuii, 2020. — 472 c¢. URL:
https://e.lanbook.com/book/135483. URL.: https://e.lanbook.com/img/cover/book/135483.]pg

— Hpyros 0. C. Ananu3 3arpszHeHHOUW Bojswl: IIpaktnueckoe pykoBoactBo / FO. C.
Hpyros, A. A. PonuH. — 2-¢ uzn. — M. : BUHOM, Jlaboparopus 3uanuii, 2015. — 681 c.

— IlerpoBa FO. C. AHaii3 OOBEKTOB OKpYKAlOMIEH cpeasl : y4ded.-MeTon. mocooue /
1O. C. Ilerposa, JI. K. Heynauuna, E. JI. JlebeneBa. — ExarepunOypr : 1U3a-Bo Ypan. yH-Ta,
2019. — 244 c. https://elar.urfu.ru/bitstream/10995/68359/1/978-5-7996-2549-8 2019.pdf

— PykoBOACTBO 1O KOHTPOJIIO BPEIHBIX BEIIECTB B BO3yXe pabodeit 30HbI / MypaBheBa
C. U u op. M., Xumus. 1991. — 368 c.

0) IOTIOJHUTEIbHAS JTUTEPATypa:

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

—Hpyros FO. C. Ta3zoxpomarorpaduueckuii aHaiau3 3arps3HEHHOrO0 BO3AyXa:
npakTuaeckoe pykoBojactBo / 0. C. Hdpyros, A. A. Pomun. — M. : BUHOM, JlaGopaTtopus
3Hanui, 2015. — 531 c.

— Jpyros, FO. C. MOHUTOpPUHT OpPraHMYECKHX 3arps3HeHui npupoaHou cpeas: 500
metonuk. : / FO. C. Ipyros, A. A. Pogun. — Mocksa : Jlaboparopus 3nanuii, 2020. — 896 c.

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

B) pecypchl cetu HTepHeT:

— OTKPBITHIE OHJIAWH-KYPCHI

— http://92.63.64.166:8090/docs/ 3apy0exHbIe 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 OKpyXkaromiel cpensl : yued.-meTof. mocobue /
1O. C. Ilerposa, JI. K. Heynauuna, E. JI. JlebeneBa. — ExarepunOypr : U3n-Bo Ypaiu. 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. Npyros, A. T.
MypasbeB, A. A. Poaun. M. : BUHOM. JlaGopatopust 3nanuii. 2010. — 424 c. M3natenscTBO
«JIaHb» [DNEKTPOHHBINA pecypc| : ANEKTPOH.-OMOIMOTEeYHas! cucTema. — DekTpoH. aad. — CII6.
2010. — URL: http://e.lanbook.com/

Hpyros 1O. C. IlpoGonoaroroska B skonorudeckom ananuze / 1O. C. Jlpyros, A. A.
Pomun. — M. : BMHOM. JlaGopatopust 3nanmii, 2009. — 855 c. M3smarenbctBo «JlaHb»
[D5eKTpOHHBIN pecypc]: PIEeKTPOoH.-ONbIMoTeUHast cuctema. — JnekTpoH. 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. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT 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);

— myOJIMYHO J0CTyIHBIE oOnavynble TexHomorun (Google Docs, SIlaaexc auck u T.11.).

0) nHPOpPMaIMOHHBIE CIIPABOYHBIE 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 KaTajaor Hayunoit O6uboTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

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

— OBC Jlans — http://e.lanbook.com/

— 3BC Koncynbrant ctyaenTa — 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 JUid TNPOBENEHUS 3aHATHM CEMHHApCKOIO THIIA, WHIWUBUAYAJIBHBIX H
IPYIIIOBBIX KOHCYJIbTALM, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUYHOHN aTTECTALUH.

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

JIaGopaTopuu OCHAIlEHb! BBITSKHBIMU IIKahaMUd U HEOOXOAMMBIM 000pyIOBaHUEM IS
aHaJIu3a peaJIbHbIX 00bEKTOB Pa3IMYHbIMU MHCTPYMEHTAIbHBIMUA METOIaMU:

1.

2.
3.

4.
5.
6.

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

Crekrpodoromerprl «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, BCTPIXUBATEIb.

AHaAIIMTHYECKUE BECHI.

AYI[I/ITOpI/II/I A1 [IPOBCACHUA 3aHATHI JICKOMOHHOI'O W CCMHMHAPCKOro THIIA
UH/MBUYAIbHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEXYTOYHOH
aTTeCTalll B CMEIIEHHOM QopmaTte («AKTPY»).

15. Undopmanus o paspadorunkax

Capanunna Hanexna BacuibeBHa, KaHI. XUM. HayK, Kadeapa aHATIUTHUECKOW XMUMHU
HanyonansHOro uccienoBaTeabckoro ToOMCKOro rocy1apcTBEHHOIO YHUBEPCUTETA, JOLEHT


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/

