


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbt0 0CBOCHMSI JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLIUH:

— OIIK-1. CnocobeH aHalM3WpOBaTh, WHTEPIPETHPOBATH U 0000IIaTh pPE3yIbTATHI
9KCHEPUMEHTAIbHBIX U PACUETHO-TEOPETHUECKUX PAOOT XMMUYECKOI HaIlPaBIEHHOCTH.

—OIIK-4. Cnocoben  miaaHMpoBaTh  pabOTBl  XMMUYECKOH  HAaIlpaBIIEHHOCTH,
oOpabaTbiBaTh W HMHTEPNPETHPOBATH  IOJYYEHHBIE PpE3yJbTaTbl C  HCIOJIb30BAHUEM
TEOPETUYECKUX 3HAHUHM M MPAKTUYECKUX HABBIKOB PEIICHUS MATEeMaTHYECKUX M (PU3MUYECKUX
3a1ad.

—IIK-1. Crocoben miaHMpoBaTh pabOTy M BHIOMPATh a/leKBAaTHBIE METOJbI PELICHUS
HAY4YHO-HUCCIIEJOBATENIbCKUX 3a/1a4 B BBIOpaHHON 00J1aCTH XUMHUH, XMMUYECKON TEXHOJIOIUU WIIN
CMEXHBIX C XMMUEH HayKax.

PesynbraramMu 0CBOEHUS IUCLUUIUIMHBI ABIIAIOTCS CIELYIOIIAE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIIUN:

—HOIIK-1.1.  Cucrematuzupyer ¥  aHAIM3UPYET  pE3yJbTaThl  XUMHYECKUX
HKCIEPUMEHTOB, HAOIIOACHUM, N3MEPEHUH, a TaKKe pe3ysIbTaThl pACUETOB CBOMCTB BELIECTB U
MaTEepUasoB.

— MOIIK-1.2. Tlpeanaraet UHTEPHPETALUIO PE3YIBTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKUX pabOT C HCHOJIb30BAHUEM TEOPETUYECKUX OCHOB TPATULMOHHBIX U
HOBBIX Pa3JI€JIOB XUMHUH.

—HOIIK-1.3.  ®opmyinupyeT 3aKiIIOYEHUs M BBIBOABI II0 pe3yjbTaTaM aHaIU3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX YKCHEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX padoT
XUMHUYECKON HAIPaBJIEHHOCTH.

—HOIIK-4.1. Hcnons3yer 0a3oBble 3HaHHA B O0JACTH MaTeMaTUKW W (PHU3UKU TpU
IUTAHUPOBAHUU PabOT XMMHUYECKOM HAalIPaBJIEHHOCTH.

—HOIIK-4.2. OO0GpabaTpiBaeT JaHHbIE C HCIOJB30BAHUEM CTAHJIAPTHBIX CIIOCOOOB
aNIpOKCHMAaLUU YUCICHHBIX XapAKTEPUCTHK.

—UOIIK-4.3.  WHrepnperupyeT  pe3ynbTaTbl  XUMHUYECKMX  HAOJMIOJEHUN  C
UCIOJIb30BaHUEM (PU3MUECKUX 3aKOHOB U MPE/ICTaBICHUI.

— UIIK-1.1. Pa3pabarbIiBaeT CTpAaTErHI0 HAYYHBIX HCCIIEJOBAHUH, COCTAaBIISIET OOIIMIA
IUTaH U JE€TAJIbHBIE IUIAHBI OTACIBHBIX CTaJNH.

—UIIK-1.2. BeiOupaer 53KCHEpUMEHTANbHBIE W PACUETHO-TEOPETUYECKUE METO/IbI
pEILIeHUs TOCTABJIEHHOM 3a7au, UCIOJb3Ys JOCTUKEHUSI COBPEMEHHOW XMMHUYECKOW HAayKH, U
UCXO/Sl U3 UMEIOIINXCS, MaTepHaJIbHBIX, THPOPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

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

— OCBOUTH HaBBIKH 00pabOTKH Pe3yJIbTaATOB XUMHYECKOIO SKCIIEPUMEHTA, OCHOBHBIC ATAIlbl U
aJICOPUTMBI IUIAHUPOBAHUS IKCIIEPUMEHTA.

— HayuuTbcsi cOCTaBisATh IJIAaH JKCHOEPHUMEHTAa NPU MOMCKE ONTUMAJIBHBIX YCIOBHI
NPOBEAEHUA XUMUKO-TEXHOIOTMYECKOTO WIN XUMHUKO-aHATUTUYECKOTO MPOLIECCOB.

— Hayuutbcsi ananu3upoBaTh anpuopHyr0 HH}opmaiuio 00 00beKTax HUCCIEAOBaHUS C
[ebI0 00OCHOBAHHOTO BBIOOpa MOA00IACTH (DAaKTOPHOTO MPOCTPAHCTBA JUIS TUIAHUPOBAHUS
SKCIIEPUMEHTA.

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuMmiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHOM MporpaMMmbl, (Qopmupyemoin
y4aCTHHKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, TMpeniaraercs oOydalommmMmcs Ha BbIOOP.
JucuunimHa BXOAUT B MOAYJIb XUMHSI MaT€pPHAaIIOB.

4. Cemectp(bl) ocBOeHMs M popMa(bl) IPOMEKYTOUHOM ATTECTALMM M0 JIMCHUIINHE

CenpMol cemecTp, 3a4eT



5. BxoaHblie Tpeﬁonamm AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TPeOYyIOTCS pe3ynbTaThl OOy4YeHHUs [0
CIEAYIOIIMM AUCHUIUIMHAM: HEOpraHWYeCcKas XUMUs, aHAIUTUYECKash XHUMHUS, OpraHuyecKas
XuUMUs, Qu3ndeckas XuMus, PU3NKO-XUMUYECKUE METObl aHalln3a, XUMHUYECKas TEXHOJIOTHS,
METO/Ibl MATEMAaTUYECKON CTATUCTUKHU B XUMHH.

6. SI3bIk peajnu3anuu

Pycckuit

7. O0beM TUCHUILINHBI

OO01m1ast TPyA0EMKOCTh AUCHUILIUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-nmekuuu: 16 4.
-IpaKTUYECKUE 3aHATUS: 16 U.
B TOM YHCJIE€ IPAKTUYECKas NOAroToBKa: 16 u.
O06beM caMOCTOATENBHON padOThI CTY/IEHTA OIIpeAeeH YUEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. IlnanupoBaHue 3KCTPEMaIbHBIX SKCIIEPUMEHTOB.

OOume cBeneHuss o0 skcrnepuMeHTe. OOBEKT HCCIENOBaHMS, KPUTEPUH ONTUMH3ALMU U
daxTopsl. MccnemoBaHne MTOBEPXHOCTH OTKIMKA M €€ MareMaTrhyeckas Mojeib. Bridop
9KCHEPUMEHTAIbHOI 00J1acTH (PaKTOPHOTO MPOCTPAHCTBA.

Tema 2. DkcniepMMEHTaIbHO-CTATUCTUYECKUE MOJIEIIH.

OproroHanbHble poTaTaOeNbHble IUIAHBI IMPU H3MEHEHMHM (HAKTOpPOB Ha JABYX YpPOBHSX.
[TocTpoerne MaTpuIl TUIAHUPOBAHMS B TIOJTHOM (paKTOPHOM dKcriepuMenTe. OcHOBHBIE 3P PEKTHI
u 3¢pdexrsr B3aumoaencTBus. JpoOHBIH (akTOpHbIM sKcnepumenT. CBoiicTBa MaTpHil
MJIAaHUPOBAHUS. Y CTpaHEHHE BIIUSIHUS BPEMEHHOTO Jiperda.

Tema 3. OOpaboTka pe3ysnbTaToB M3MepeHHUil. Beuncinenue ko3ppuuueHToB perpeccuu u
mpoBepka uX 3HauuMocTH. IIpoBepka aaexkBaTHOocTH Mozenu. VHTepmperamus MOJENIH H
MIPUHSITHE PELLIEHUS AJIS JATBHENIIET0 POJBIKEHHS K OITUMYMY.

Tema 4. Kpyroe BOCXOXKJIEHUE IO MOBEPXHOCTU OTKJIMKA. JIBM)KEHHME MO TpaJueHTYy.
Peanusanus miaHa KpyToro BOCXOXKICHMS.

Tema 5. HUccnenoBanue moBepXHOCTU OTKJIMKA B pailoHe skcTpemyMa. OpTOroHaiabHOE U
poTaTabenbHOE IIaHuPOBaHKUEe BTOpOro nopsiika. KaHonnueckas ¢opma ypaBHEHHs perpeccui.

Tema 6. CuMIUIEKCHBIN METO/ MJIAHUPOBAHUS SKCIIEPUMEHTA.

9. Tekyumuii KOHTPOJIb MO AUCHUIIUHE

Texkymuii KOHTPOIb IO AWCLUIUIMHE MPOBOAUTCS IIYyTEM KOHTPOJA IOCELIAEMOCTH,
IPOBEJCHUSI KOHTPOJIbHBIX pabOT MO JIEKIMOHHOMY MaTepuaiy, BBIIIOJHEHUS JOMAIIHUX
3aJaHui U PUKCHpyeTcs B popMe KOHTPOJIBHON TOUKM HE MEHEEe OJHOI0 pa3a B CEMECTP.

10. Mopsiok MpoBeaeHUsI U KPUTEPUH OIlEHUBAHUS NMPOMEKYTOYHOM aTTeCTAUH

[IpomexyTouHass arrecTalus — 3a4eT, MPOBOAWTCS B (opMe 3alluThl Keica —
KOMIUIEKCHOTO ~ 3aJlaHus, IIO3BOJIAIONIETO  OIECHUTh CHOPMUPOBAHHOCTH  HHIMKATOPOB
noctmwxenns komnerennuii MOIIK-1.1, MUOIIK-1.2, MOIIK-1.3, MOIIK-4.1, MOIIK-4.2, MOIIK-
4.3, UIIK-1.1, UIIK-1.2. 3ayer omeHuBaeTcs Mo AByOanmpHON cucTeme: «3aureHoy», «He
3a4TCHOY.



Hpumep Kelica no Kypcy «Onmummtmuﬂ XUMUKO-QHATIUMUYECKUX npoueccos»

Ocaxnenue Fe(OH); (6e3 kosiekTopa) B mpucyrcTBur 1000-KpaTHOr0 KOJIHYeCTBA
Cr(VI)

[TapameTp onTuMU3aLKu — MOJIHOTA ocaxkaeHus ruapokcua xxenesa (1) (B %).

B KauecTBe MATPHIBI INIAHUPOBAHMS B3sTa ApoOHAs perumka 2°2 ¢ reHepHpyOLIME

COOTHOLICHUSMHU: X5 = X1X2X3Xq U Xg = X2X3X4.

DaKTOpHI: X1 — 00bem K,Cr,07 (10 %-Hblit pacTBOp) B M1, (@)
X2 — 00beM NH4OH (10 %-ubIii pacTBOp) B MII, (b)
X3 — koHnentpauus Fe(lll), mois/m, (c)
X4 — Temnepartypa, °C, (d)

Xs — ckopocth npuimBanus NH4,OH, Min/mun,

X — HOHHAs CHJIa pacTBOpA.

DakTopbl X1 X2 X3 X4 Xs X
Hynesoit ypoBeHb 10 6 1,35x 10° 80 4 0,20
Unrepan 2 3 0,45x10° 20 1 0,05
BapbUPOBAHUS

Marpuila TJIaHUPOBAHUS —TUTaHA 24 (ocHOBHOW TM1aH) ObUTa 3a7aHa CICTYIONIMMHU
COOTHOILEHUSAMH: C, ac, bc, abc, (1), a, b, ab, cd, acd, bed, abed, d, ad, bd, abd u omerTom B
[IEHTpE TIaHa.

ITocne peanu3zanyy 1IaHa MOJIy4€HbI CIIEAYIONINE PE3YIIbTaThI:

No omeiTa Y1 Y, Ne omeiTa Y1 Yo
1 94.28 95.50 9 95.60 95.64
2 95.42 95.69 10 91.24 91.20
3 98.00 98.36 11 95.90 96.06
4 08.41 98.67 12 96.25 96.45
5 97.00 97.16 13 95.50 95.74
6 93.60 94.00 14 87.00 87.44
7 94.80 94.98 15 83.51 83.65
8 94.79 94.99 16 85.00 85.08

17 94.79 94.67

Haitgute MaremaTnyeckoe OMMCAHWE MPOIECCa U MPUMUTE PEHICHHE O MATbHEHIIUX

JIEUCTBUSIX.




11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBI YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/enrol/index.php?id=28535

0) OlileHOUHBIE MaTepHalibl TEKYLIEro KOHTPOJIS M MPOMEXYTOYHOM aTTeCTallH I0
JOUCLIUAIIIIMHE.

B) [lnan cemuHapckux / MpaKTUUECKUX 3aHATHU 10 TUCHHUIUIIHHE.

r) MeToaudeckue yKa3anusl 1o IPOBEACHUIO TA0OPATOPHBIX PadoT.

1) MeTtonuyeckue yka3aHus 10 OpraHU3alud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeuyens y4eOHOii TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:

— CTaTUCTHYECKUE METOMbI IUIAHUPOBAHHUS AKCICPUMEHTA B XHUMHHU [DICKTPOHHBIH
pecypc]: snmexkrponHoe yuebnoe mocobme / B. B. IllenkoBuumkoB. — Tom. roc. yH-T, UH-T
JTUCTAaHIIMOHHOTO 0OpaszoBanus. 2007.

— OCHOBBI TEOpUU M TEXHUKH (U3MUECKOTO MOJAEITUPOBAHUS M OKCIEPHUMEHTa
[DnexTpoHHBI pecype]: yuebnoe mocobue / H. 1. I'aramosa, A. H. Kommyx, H. B. Opnosa, A.
FO. Opnos. — TamboB, 2014. — 77 c.

— BBenenue B Teoputo miiaHupoBaHus dKcnepuMenTa: yued. [Tocooue / H. U. Cunnses,
H. T. Bunucoa. — M. : U3n-Bo MI'TY um. H. O. baymana, 2011. — 463 c.

0) JOMOJIHUTENbHAS TUTEpaTypa:

— JIro6uenxko E. A., Uynaosa O. A. [InaaupoBaHue U OpraHU3aIus SKCICPUMEHTA!
yuebHoe mocodue. Yacts 1./ E. A. JIro6uenko, O. A. Uynnosa — Bnagusoctok : M3zn-so TIDY,
2010. - 156 c.

— I'mypman, B.E. Teopus BeposTHOCTeM u MaTemaTnueckas cratuctuka / B. E. I'mypman.
— M. : Beiciee o6pa3zoBanue, 2009. — 480 c.

B) pecypchbl cetu HTepHeT:

— MHTYUT nHauuoHanbHBIA OTKPBITBIM YHUBEPCHUTET [DIEKTPOHHBIN pecypc]. Pexum
JOCTyMa cBOOOAHBIH hitp://www.intuit.ru.

— OOpa3oBaTenbHbIl MaTeMaTHYeCKHil caiT [DnekTpoHHBINH pecypc]. Pexum goctyna
http://www.exponenta.ru , cB0OOIHBIH.

— O6mepoccuiickas Cerb Koncynprantllmoc CrpaBouyHas mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!
— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer mpHIOXeHHUS:
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);
— myOIMYHO J0CTyIHbBIe o0nayablie TexHonoruu (Google Docs, Slnaexc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTanaor Hayunoi 6ubnoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/



http://www.intuit.ru/
http://www.exponenta.ru/
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/

— 9BC IPRbooks — http://www.iprbookshop.ru/

B) ipodeCcCUOHAIbHBIC 0a3bl MAHHBIX (MPU HATUYUL):

— YuuBepcuterckas uapopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBenoMcTBeHHas MH(poOpManMoHHO-cTatucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropuu A NPOBEASHUS 3aHATHI JIEKIIMOHHOTO THUIIA.

AynuTopuH JUIs TPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, HWHIMBUAYAIBHBIX H
IPYNIOBBIX KOHCYJIBTAUH, TEKYIIETO KOHTPOJISL U MPOMEXKYTOYHON aTTECTALIUU.

[Tomemienust Iss cCaMOCTOSITENFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMUS 3aHATUN  JIGKIMOHHOTO W CEMHUHApCKOro THIIA
WH/IMBUIYAIBHBIX W TPYNIOBBIX KOHCYJIBTAllM, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON
aTTecTallid B CMEIIEHHOM QopmaTe («AKTPY»).

15. Undopmanus o paspadorunkax

[lenxoBHukoB Brnanumup BwutanbeBuu, KaHJ. XuUM. HayK, JMJOLEHT, Kadeapa
AHAIUTHYECKOM Xumuu HanmoHanbHOro ucCIenoBaTebcKOro TOMCKOro rocynapCTBEHHOIO
YHHUBEPCUTETA, 3aBEAYIOLININ Kadeapoil.


http://www.iprbookshop.ru/
https://uisrussia.msu.ru/

