


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

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

—IIK-1. Ciocoben miaaHupoBaTh pabOTy M BBIOMpPATh aJE€KBATHBIE METOIBI PELICHHUS
HAY4YHO-HUCCIIEJ0BATENIbCKUX 3a/1a4 B BBIOPAHHON 00JIACTH XUMHH, XMMUYECKON TEXHOJOTHH WU
CMEKHBIX C XUMHEN HAayKaXxX.

— [IK-3. Cnioco6eH k pelieHnto npodecCHOHAIbHBIX TPOU3BOICTBEHHBIX 3aa4.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3zpabatbiBaeT CTpaTeTHui0 HAyYHBIX HUCCIIEAOBAHMMI, COCTABIAET OOIIUI TUIaH
U JIeTajJIbHbIC IUIAHbI OTACIBHBIX CTalNN.

NIIK-1.2. BeiOupaeT 3KCepUMEHTAIBHBIE U PACUETHO-TEOPETUIECKUE METOABI PELICHUS
IIOCTABJICHHOW 3aJjaui, UCIOJIb3Ysl JOCTHIKEHUS COBPEMEHHON XUMUYECKOW HAYKH, U UCXOIS U3
UMEIOIINXCS, MaTePUAIbHBIX, HHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

HIIK-1.3. Ucnonb3yeT  cOBpeMEHHOE  (PU3MKO-XMMHYECKOE  O00OpYyIOBaHHME IS
MOJIyYEeHHUsI ¥ UHTEPIPETALNHU TOCTOBEPHBIX PE3YJIbTAaTOB MCCIEIOBAHUS B BEIOPaHHOM 001acTi
XUMHUHM, XHMHYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHEH HayKaX, [pUMEHsA
B3aMMO/IOTIOJIHSIOIINE METO/IbI UCCIIEI0OBAHUS.

WIIK-3.1. AHanu3upyeT UMEIIHUecss HOPMAaTHBHbIE JOKYMEHTBI IO CHCTEMam
CTaHJapTU3alUU, pPa3pabOTKM U MPOU3BOACTBY XUMHYECKOH MPOAYKLUHMHM M Ipeljiaraet
TEXHUUYECKUE CPEICTBA JIs PEIIEHUS MIOCTaBICHHBIX 3a/1a4.

NIIK-3.2. IIpou3BOIUT OLEHKY MPUMEHUMOCTH CTaHIAPTHBIX W/WMJIH TIPEIIOKECHHBIX B
pesynabrare HHP TexHomormueckux pemieHud Ha HOPUMEHHMMOCTb C YYeTOM CHeUu(UKU
M3Y4aeMbIX MIPOLIECCOB.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— Hayuntbcsi mOHMMaTh pOJb PACTBOPUTENS B XMMHUYECKMX PAaBHOBECHUSIX B pEalbHbBIX
cucTeMax u pazpabaThIBaTh CTPATErMIO HAyYHBIX UCCIIEOBAHUM B ONTUMAIHON Cpefax;

— YMeTb BbIOMpaTh HKCHEPUMEHTAIbHBIE U PACUETHO-TEOPETUUECKUE METObl PEIICHUS
NIOCTaBJIEHHOW 3aJjaui, UCIIOJIb3Ysl IOCTHIKEHUSI COBPEMEHHON XUMUYECKOW HAYKH, U UCXOS U3
UMEIOLINXCS, MaTepUaIbHbIX, NHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB;

— OBnazieTh KyJabTYpOIl JIAHUPOBAHUS MCCIIEIOBAHUMN, TOJy4YeHHs 1 00pabOTKH
Pe3yJIbTaTOB HAYYHBIX SKCIIEPUMEHTOB.

3. MecTo aucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI

JucturuimHa oTHOCHTCS K biioky 1 «/lucuumuinna (Mo xyiu) mmo Beioopy 7 (J1B.07)».
JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmel, Qopmupyemoin
YY4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH, TIPeAiaracTcsi 00 yJaronmMcs Ha BEIOOD.

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

CemecTp 3, 3auer.

5. Bxoanble TpeOGOBaHus I OCBOECHUS U CUMIIIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0/l OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM MPE/IIECTBYIOLIETO YPOBHS 00pa30BaHMUs.

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyloTCs pe3ysibTaThl OO0y4YeHHs IO
cienyromuM  gucuumuimHaMm:  «Heopranmdeckas — XUMHA»,  «AHaIMTHYECKAs  XUMUS,
«Dusnueckas xumusay, «MaremaTtukay, «HPpopmaTHKay.



6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO01mas TpyI0eMKOCTh TUCIUILIMHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
— jgexuuu: 12 4.;
— mpaktuyeckue 3ausatus. 20 4.
B TOM YHCJIE IPaKTU4ecKas noarotoska: 20 u.
O0BbeM caMOCTOSTEIIEHON padOThI CTY/ICHTA ONPeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCHUILUIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 10 TEMaM

Tema 1. Conveamayus u xumuueckue pagHo8ecus 6 peaibHblX CUCHEMAX.

ConbBaranys, MOHU3aLUMA M Juccouuanus. MoJekyispHas M HOHHAas accoluaius.
Bnusiaue conpBaranmu Ha paBHOBecue. CTpyKTypa U cBoMCTBa pactBoputeneit. Kinaccudukarus
pactBoputenieil. ConbBatauuss HOHOB. llepBuuHass M BTOpuYHAs (ONMKHAS U JAJIBHSIS)
conmpBaranuu. ComnpBaTallsi M KOMIUIEKCOOOpazoBaHue. BiusHHEe JOHOPHO-aKIENTOPHON
IPUPOJIBI PAaCTBOPUTENSI HAa XUMHUYECKHE paBHOBECHs B pacTBopax. Posb pacTtBopuTtens B
(GbopMUPOBAHUU COCTOSHUS MOHOB: JOHOpPHAs CWJIA, aKLENTOPHAs CHJIa U COJbBATaIlUsl aHHOHA,
cTepuueckue paKTopbl, CTPYKTYpa pacTBOPUTEIIS.

Tema 2. KomnnexcHuvle coeOunenus.

OcHoBHble nosoxeHus: Teopun BepHepa. Xumuueckue cBsA3M B KoMiuiekcax. OCHOBHbIE
TUNBl KOMIUJIEKCOB: KOMIUIEKCHBIE HMOHBI, BHYTPUKOMIUIEKCHBIE COEIMHEHHUS, HOHHBIE
acconuatel. XenatHelid 3¢ dekt. Poilb KOMIUIEKCHBIX COCIMHEHUH B XUMHKO-aHATUTHYCCKHIX
nporeccax. MexaHu3Mbl 3aMEIIeHHs] JUTaHIIOB B KOMIUIeKcax. JlaOWiIbHbIE W HHEPTHBIE
muranabl. O6pa3zoBaHNE KOMITJIEKCOB U3 TUAPATHPOBAHHBIX HOHOB.

Tema 3. Tunsl Xumuveckux pagHogecuil.

PaBHOBecuss peakuuii komiuiekcooOpa3zoBaHus. DyHKIUS  KMOIUIEKCOOOpa30BaHUs
beeppyma. JlpnarpaMMbl COCTOSSHMM KOMIIJIEKCHBIX HMOHOB B 3aBHCHUMOCTH OT KOHLEHTpPalUHU
aurasja. PaBHOBeCHs! KHMCIOTHO-OCHOBHBIX peakiuil (mpoToHupoBaHue nuranna). Koncranra
IIPOTOHUPOBaHMs. J[uarpamMmel NMPOLYKTOB IHMCCOLMALIMKA KHCIOT M OCHOBAaHMW. PaBHOBecus
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

Tema 4. Vcnosuvie koncmanmol pagnogecusl.

CBsi3p yCIIOBHBIX M TEpPMOAMHAMMYECKUX KOHCTAHT. Koad¢uuueHT moGouHON peakuuu.
Ponp pH npu xommekcoo6pazoBanuu. OmnpeieneHue cocTaBa CoeIMHEHUH B ONTUMAaIbHbIX JUIs
aHain3a yciaoBusiX. OlLleHKa KOHCTAHThl pPaBHOBECHUS Ipollecca KaK CPeJICTBA HaIPaBIEHHOTO
JIEUCTBUS.

Tema 5. IIpumenenue KOHKYpupyowux peakyuii 8 aHaiusze.

MeToapl  OKMCIUTENIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAaHUA. (CMeIlleHHE CTaHAapTHOIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO TOTeHIMana. JIuHeapu3anus KpPUBBIX THUTPOBAHMS 110
merony Ipama u mo Merogy MapesHoBa. Meron  nonsporpaguu.  BnusHue
KOMIUIEKCO0Opa30BaHus Ha MPSMOE U KOCBEHHOE ONPEe/IeIeHHe HOHOB METAJIJIOB.

9. Tekyumuii KOHTPOJIb MO AMCHHUIINHE

Texkymuii KOHTpOJb IO AMCIUIUIMHE NPOBOAUTCS IyTEM KOHTPOJS IOCEHIaEMOCTH,
BBITTOJIHEHUS] M 3aIlUThl MHIUBUAYaJbHBIX TBOPUECKUX 3aJaHUM, M (HUKcUpyeTcs B (opme
KOHTPOJIBHOM TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

OneHka 3a BBIIIOJHEHUE TBOPYECKOIO 3a/1aHUs UMEET yNEIbHBIA BEC B 3aBUCUMOCTH OT
€ro CII0)KHOCTH U TPYJOEMKOCTHU U BhIpakaeTcs B Oasax.

[TprMep MHAMBHUIYAIbHOTO TBOPUYECKOTO 3a/1aHUS:



[Ipennoxute onTuMaibHyo obiacte pH pacTBopa st pasfeneHus HEOpraHMYeCKHX
(celeHuTHl M CeNeHaThl) U OpPraHUYECKuX (CEJICHOMETHOHMH, CEJICHOIMCTEHH) (opM celeHa
METOI0M HOHHOTO OOMEHa.

MaxkcumanbHast olleHKa — 25 6auios.

Kpumepuu oyenusanus:

1. O6ocHOBaHO BIMAHHME KUCIOTHOCTU pacTBopa (pH) Ha cocTosHME HEOPraHUYECKUX U
oprannyeckux (Gopm ceiieHa — 5 6aios.

2. BwiOpan unTepBan pH 11t ontummsanuu — S 6aios.

3. Paccuntanbl MoONSIpHBIE JOJM HEOPraHMYECKUX W OpraHudeckux ¢(opMm ceineHa u
MOCTPOCHBI TMarpaMMbl COCTOSIHHS B 3aBUcuMocTH oT pH — 10 Gaos.

4. Tlpennoxxensl ontuManbHble ycioBusi (pH pactBopa, TN HOHOOOMEHHMKA) IS
pa3zesieHus HEOPraHMUYECKUX M OpraHu4ecKuX (opM celieHa— 5 6auioB.

[Io  pe3ynbraTy  BBINOJIHEHHOTO  WHAWBUAYAIBHOTO  3aJaHHsl  OIICHUBACTCS
chopmupoBanHocTh komriereHmii UIIK-1.1., UITK-1.2. u UIIK-3.2. (He menee 15 GamioB) u
naéTcsl IOMYCK K IPOMEKYTOYHOU aTTeCTallnH.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

3ager mpoBoauTcs B (GopMe TECTHPOBaHMA. 3aJaHMsl TecTa COOTBETCTBYIOT
KOMITIETEHTHOCTHOM CTPYKType AUCHUILTUHBL. Tect Bkimtovaer 12 3aganuii. [IponomkuTenbHOCTD
TECTUpOBaHUs 45 MUHYT.

3amaHusi TEOPETUYECKOTO XapakTepa Ha COOTBETCTBHE, MHOXECTBEHHBIH BBIOOD,
nposepstone [IK-1 u IIK-3. Hekoropele 3amaHus TEOPETHUUECKOTO XapakTepa HOCST
npoOJIEeMHBIN XapaKTep U MPEAIoaraloT OTBETH B pa3BEPHYTOH Gopme.

[IpuMepHBIii epeYeHb TECTOBBIX 33 JaHUN

3ananue 1. HaiiieHo, 4TO yCTOWYMBOCTD FaJIOTEHUIHBIX KOMILJIEKCOB TaJUIUS U3MEHSIeTCs
B psay:

a) B Bome — T11 > TIBr > TICI;

0) B mumetundopmamue (CHs),NC(O)H - TICI > TIBr > TII

OOBsicHUTE BIMSHUE pACTBOPUTENEH Ha YCTOMYMBOCTh KOMITJIEKCOB.

3aganne 2. OT KaKuX CBOHCTB PACTBOPUTEIISI 3aBUCUT CTETICHb MOHU3AITUH JICKTPOITUTA:
A) TOHOpHBIE CBOWCTBA PACTBOPUTEIS;

b) akuenTopHsie CBOICTBA;

B) nusnexrpuueckast mpOHUIIAEMOCTh?

Hanummure peakiuio nonnsamnuu iekTposnta AB B pactBopurene S.

MakcumanbHoe uncio OamnoB 3a tectupoBaHue — 60. 3a4€T cTaBUTCA, €CIU CTYACHT
HabupaeT He MeHee 60 % (36 6aos).

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23483

6) OI_ICHO‘-IHBIC MaTCepHraJibl TCKYLICIO KOHTPOJIA U HpOMC)KWO‘-IHOfI arrecraguu 110
JOUCLIUIIIIMHE.

B) Il1an MPAaKTUYCCKUX 3aHATUHA 10 AUCIHHUITIIINHE.

r) MeTtoaudeckue yka3aHusl 10 OpraHU3alMi CaMOCTOSTENIbHON pabOThI CTY/I€HTOB.




12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Kucenes M. I'. CtpykTypHasi caMOOpraHu3alysi B pacTBOpax U Ha rpaHMIIEe pasjelia
da3z / M. I'. Kucenes [u ap.]. — M. : Poc. akaa. nayk, u-T xXumuu pactBopos, 2008. — 539 c.

— Kucenes M. I'. Teoperndecknue U 3KCIIEPUMEHTAILHBIE METOABI XUMHUH PAaCTBOPOB /
M. I'. Kucenes [u ap.]. — M. : Poc. akaa. nayk, M-t xumun pactBopos: IIpocnekr, 2011. —
683 c.

— Keccnep FO. M. Bopa: ctpykrypa, coCTOsiHUE, COIbBATAIUs: JOCTHKEHUS TOCIETHUX
ner / FO. M. Keccnep [u np.]. — M. : Hayka. Poc. akan. mayk, MH-T xumun pactsopos, 2003. —
403 c.

— MuxaitnoB B. A. Xumudeckoe paBHOBecue: yueObHoe mocobue / B. A. Muxaiinos [u
ap.].; mox pen. Axagemuka PAH A 1O. Ilusangze. — M. : BUHOM. JlabopaTtopus 3Hanuii, 2010.
—197c.

0) IOTOHUTENbHAS JINTepaTypa:

— JlocTikeHnuss M mpoOeMbl Teopuu cojbBaTanuu: CTPyKTYpHO-TEPMOJUHAMUYECKHE
actiektel / B. K. A6pocumoB [u np.]; OtB. pea. A. M. Kyrenos; Poc. AH, UH-T xumun
HEBOJHBIX pacTBOpoB. — M. : Hayka, 1998. — 244 c.

— byprep K. ConbBarainusi, HOHHbIE PEAKIMH U KOMIUIEKCOOOpa30BaHUE B HEBOJHBIX
cpenax / K. Byprep. M. : Mup, 1984. — 256 c.

— Kpecros I'. A. CoBpemennbie mpobsiemsl xumun pactBopos / I'. A. Kpecros [u ap.]. —
M. : Hayka, 1986. — 264 c.

— lonic Equilibria in Analytical Chemistry electronic resource /by Jean-Louis Burgot.
New York, NY: Springer New York: Imprint: Springer, 2012. XXIV, 772 p.
http://dx.doi.org/10.1007/978-1-4419-8382-4.

B) pecypcbl cetu HTepHET:

— KpectoB I'. A. TepmoauHaMuKa HMOHHBIX IPOLECCOB B PacTBOPax. [DIEKTPOHHBIN
pecypc] http://sun.tsu.ru/limit/2016/000048719/000048719

— AdanacreB b. H. ®dusnueckas xumus. [Dnexrponssiii pecypc] / b. H. Adanacwes,
FO.I1. Akynoga. — CII6. : Jlans, 2012. — 416 c.

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4312

— bynanos B. B. XuMmnueckas kunetnka: yueoHoe mocooue. [DnekTpoHHsIit pecypc] / B.
B. bynanos, T. H. Jlomosa. — CII6. : JIanb, 2014. — 288 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=42196

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTUI

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);

— yOIMYHO JOCTYIHBIE oOnavynble TexHomorun (Google Docs, SlHaexc aAuck u T.11.).

0) nHpOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTanaor Hayunoi 6ubnoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsTanT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/



http://chamo.lib.tsu.ru/lib/item?id=chamo:482270&theme=system
http://dx.doi.org/10.1007/978-1-4419-8382-4
http://sun.tsu.ru/limit/2016/000048719/000048719
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4312
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/

— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aymutopun 111 OPOBEIEHHs 3aHATUH CEMMHApCKOrO THIA, HWHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS U IPOMEXYTOUYHONU aTTECTALINH.

ITomemieHust Uil cCaMOCTOSITENILHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Ayautopun i IPOBENEHUS 3aHATUH  JIEKUIMOHHOINO M CEMHUHApPCKOro  THIa
UHIUBUIYAJIBHBIX W TPYNIOBBIX KOHCYJIbTAllUMi, TEKYILEro KOHTPOJS M NPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

CkBopuoBa Jlunus HukomaeBHa, KaHA. XUM. HayK, JIOIEHT, Kadeapa aHATUTHYECKOU
xumun HanmonasnbHOrO HccinenoBarenbckoro TOMCKOro rocyJapCTBEHHOTO YHUBEPCHUTETA,
JIOLICHT.


http://www.iprbookshop.ru/

