


1. Iesap 1 n1aHUpPyeMBblIe Pe3yJbTAThl 0CBOCHHS JMCIHUILJIMHBI (MOAYJIsT)

Iesbro OCBOEHMSI JUCLUIUIMHBI ABIsETCA (POPMUPOBAHUE CIECAYIOUIMX KOMITETEHIIMI:

— OIIK-1. Cnoco0eH aHanM3UpPOBaTh U WHTEPIPETHPOBATH PE3YJIbTATHI XUMHYECKHX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. CnocobGeH NpoBOAUTH C COOJIIOJICHMEM HOPM TEXHHKH O€30IMacHOCTH
XUMHUYECKUM DKCIEPUMEHT, BKIJIIOYasl CUHTE3, aHAJIU3, U3YUYEHUE CTPYKTYPbl U CBOWCTB BEILECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYACTUEM.

— IIK-1. CnocobeH BbIOMpaTh M MCIIOJIB30BaTh TEXHUUECKHUE CPEACTBA U METOIbI
UCOBITAHUN JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33Jad  XMMMUYECKON HaIpaBlIE€HHOCTH,
IOCTAaBJIEHHBIX CIELHATMCTOM 00Jiee BHICOKOM KBaM(UKALIIH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyer U aHAIU3UPYET PE3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNH, a TaK)Ke Pe3yJIbTaThl PACUE€TOB CBOMCTB BEIIECTB M MATEPUAIOB.

NOIIK-1.2. [Ipemraraer HHTEPIPETALNUIO PE3YIBTATOB COOCTBEHHBIX SKCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUYECKUX OCHOB TPAUIMOHHBIX U
HOBBIX Pa3JIElIOB XUMHH.

NOIIK-1.3. ®opmynupyeT 3akilO4eHUs U BBIBOABI II0 pe3yjbTaTaM aHajau3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETUUYECKUX padoT
XMMHUYECKON HalpaBICHHOCTH,;

NOIIK-2.1. PaboraeT ¢ XMMHYECKMMHU BELIECTBAMHU C COOIIOACHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. TIpoBOoauT CHHTE3 BEIIECTB M MaTepUajoB pPa3HON MPUPOABI C
MCII0JIb30BaHUEM UMEIOIIUXCS METOAMK.

NOIIK-2.3. TIpoBOoAMT CTaHJApTHBIE ONEpALMU JJIsi OINPEAEICHUS XUMHUYECKOTOo U
(a30BOro cOCTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. IlpoBoauT HCCIEOBAaHHUS CBOMCTB BEIIECTB W  MaTepuaioB ¢
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000PYAOBaHUS.

NIIK-1.1. Ilnanupyer oTaenbHbIE CTAJUU UCCIEAOBAHUS MPH HATUYMM OOIIEro IUlaHa
HUP.

NIIK-1.2 T'0TOBUT 351eMEHTHI JOKYMEHTAIUH, IPOEKTHI MJIAHOB U MPOrPaMM OTJEJIbHBIX
sranos HUP.

NIIK-1.3. BpiOupaer TeXHHYECKHE CpEACTBA M METOJbl HCHBITaHUKH (U3 Habopa
UMEIOIINXCSA) ISl pelIeHHs MocTaBiIeHHbIX 3ana4 HUP.

NIIK-1.4. I'oTOBUT OOBEKTHI UCCIIEIOBAHUS.

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

— IlomyunTh 3HaHHS O CTPYKTYpe, TEPMOJMHAMMYECKUX W PEOJIOTMYECKUX CBOMCTBAX
pPacTBOPOB IOJIUMEPOB;

— Pa3BuTh M yCOBEpPHIEHCTBOBATh YMEHHME aHAIM3WPOBATh MOJIEKYJISIPHBIE MEXaHU3MBbI
YIPaBJICHUSA CTPYKTYpOH M NMHAMHUYECKUMU CBOWCTBAMHU PACTBOPOB IOJIMMEPOB, ONPEIEIATH
KOJUINTaTHBHBIE CBOMCTBA pPAacTBOPOB IOJMMEPOB, TEPMOJMHAMHYECKUE XapaKTEPUCTUKH,
TUAPOAUHAMUYECKHE ITapaMeTPbl MAKPOMOJIEKYJI, MOJIEKYJISIPHBIE XapaKTEPUCTUKU IIOJIMMEPOB.

— Pa3BUTh y CTYIEHTOB YMEHHS W HaBBIKM CaMOCTOSITENIbHOM pPabOTBHl € Hay4yHOM
JUTEPATypOH, CHOCOOHOCTH K TBOPUYECTBY, K CaMO0OPa30BaHUIO.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlucummiauHa OTHOCHTCS K dYacTh 0O0pa3oBaTeNbHON MporpaMMmbl, (GopMupyemoit
YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIpeAiaracTcsl 00yJaronIuMcs Ha BEIOOP.



4. Cemectp(b1) ocBOeHHs U GopMa(bl) MPOMEKYTOUHOI aTTECTAUMHU MO TUCHMUILINHE

CemecTp 8, 3a4eT c OIEHKOH.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS TUCUUTIIHHBI

JUJIs yCHENIHOTO OCBOCHHS JUCHUIUIMHBI CTYJEHTBI IMPEABAPUTEIBHO 3HAKOMSTCS C
TUCHUIIMHAMU ~ oOsi3atenbHOM  vactu  b1.0.14-18  (HeopraHmdveckas, aHaTIUTHYECKasd,
oprannyveckas, pusndeckas xumus u xumus BMC), 51.0.08 ¢pusuka.

6. SI3bIk peaau3anuu

Pycckuin

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI cocTaBisieT 4 3.e., 144 Jaca, U3 KOTOPBIX:
— gekumu: 16 u.;

— cemuHapckue 3aHsaTus: 0 4.

— IpaKkTUYecKue 3auarus: 16 4.

— rabopaTopHbie paboTHI: 16 u.

B TOM YHCJIEe TPAKTHYECKast MOATOTOBKA: 32 4.

O06beM caMOCTOATENbHON padOThI CTYI€HTA ONpeeieH YUEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OcOOEHHOCTH CBOWCTB PAaCTBOPOB MOJIMMEPOB.

dopMalIbHOE CXOACTBO PACTBOPOB MOJMMEPOB C KOJJIOMIHBIMH PAaCTBOPaMU Ha OCHOBE
BMC. OrpanuueHHOe U HEOTpaHMUEHHOE HaOyXaHHWE MOJIMMEPOB B pacTBopuUTensx. CTeneHb
HaOyxaHus, ciocoObl BeIpakeHus. [lapameTp pacTBOPUMOCTH.

Tema 2. TepmoaguHaMHUECKHE CBOMCTBA TOJIMMEPOB.

TepmoarHaMuka pacTBOPOB MOJUMEPOB HAa OCHOBE pelieTouHoil mozaenu. IlpaBuio ¢a3
['mn66ca m1s1 KOHACHCHUPOBAHHBIX CHCTEM. THIHWYHBIE TUArpaMMbl ()a30BOTO pPaBHOBECHS B
cucreme noiaumep — pactsopurens. BKTP u HKTP. [laBnenne mapa Hax pacTBopaMu
noauMepoB. BTopoil BupuanbHbI KO3()PUIMEHT Kak MapaMmerp, XapaKTepU3YIOLIUil KauecTBO
pactBopuTeld. M3mMeHeHue TEepMOAMHAMHUYECKUX IapaMEeTpPOB IIPU PACTBOPEHHUM IIOJIMMEPOB.
OHTaJbIMs CMELIEHUS TMOJSPHBIX U HEMOJSPHBIX MOJUMEPOB B PA3IMYHBIX PACTBOPUTEIISX.
Teopus pactBopoB nonumepos. [lapamerp B3aumopelicteus. ®—ycnosus. YpaBHeHue Pnopu-
®doxkca. XapakTepucTiuka HaOyxaHus kiryoka. IckimoueHHbII 00heM.

Tema 3. Peonorust pacTBOpOB MOJIMMEPOB.

I'unponunamuka pa30aBiI€HHBIX PACTBOPOB IMOJUMEPOB. AKTHBAIIMOHHAs TEOpHUS
Bs3kocT Dpenkensa-Oipunra. Bs3kocTe pa30aBlIeHHBIX PAacTBOPOB IMOJUMEPOB. YpPaBHEHUS
OiiHmTeiiHa u  XarruHca. XapakTepUCTHUECKas BA3KOCTb. BHCKO3MMETpHUYECKH MeToJ
OIpENECHUs MOJEKYIAPHOU Macchl. HEHBIOTOHOBCKass BA3KOCTb. BsA3KOymnpyrue CBONCTBA
KOHIIEHTPUPOBAHHBIX PAaCTBOPOB momMepoB. Moaenu Makcgeinna n KensBuHa-Poiixra.

Tema 4. [lonuaa€KTPONIUTSI.

@U3NKO-XMMHUYECKHE CBOMCTBA PACTBOPOB  MOJUAIEKTPOJIUTOB. OHM3aMOHHOE
paBHOBECHE B BOJHBIX PACTBOPAX MOJUAIEKTPOIUTOB. OCOOEHHOCTH T'MIPOAMHAMHUYECKUX
CBOMCTB  IONMAJIEKTpONMTOB.  KoomepaTuMBHBIE  peakIMu  MEXIy  MaKpOMOJIEKyJaMu
HOJMRJIEKTPOIUTOB. [ HApOJMHAMUYECKHE CBOMCTBA MOJIMAaM(OIUTOB.

9. Tekymuii KOHTPOJIb MO THCIIATIIHHE

TCKYH_II/Iﬁ KOHTPOJIb MO AUCHHUIUIMHE IIPOBOAUTCA IYTEM KOHTPOJA IMOCCIIACMOCTH,
MMPOBEACHNA KOHTPOJIBHBIX pa60T, TECTOB 110 JICKIMOHHOMY MaTcpually, BbIIIOJIHCHUA



WHAUBUAYAIbHBIN 3ajaHuil 1 puKcupyercs B popmMe KOHTPOJIHHOM TOUKH HE MEHEE OJIHOTO pasa
B CEMECTP.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

3aueT ¢ ouneHKoii mpoBouTcs B TecToBoi hopme B cucreme MOODLE (20 Bompocos),
O6ank comepxxut 100 BompocoB, mposepsiomux chopmupoBanHocts MOIIK-1.1, MOIIK-1.2,
HOIIK-1.3, UOIIK-2.1, UOIIK-2.2, UOIIK-2.3, UOIIK-2.4, UITIK-1.1, UIIK-1.2, UIIK-1.3,
NIIK-1.4. TIpoaomKUTENbHOCTD SK3aMeHa 25 MUH. baHk BOIIPOCOB €KETr0THO KOPPEKTUPYETCS.

[Ipumepsbl TECTOBBIX 3aIaHUM:
1. PacTBOpBI 110JINMEPOB, B OTIMYHE OT KOJIIOUIHBIX PACTBOPOB ...:
a) ABJISIFOTCS FeTEPOr€HHBIMU CUCTEMaMHU
0) TEpMOAMHAMUYECKU HEYCTONUNBBI
B) CIIOCOOHBI 00Pa30BBIBATHCS CAMOIIPOU3BOJIBHO, HE TPeOYs I 3TOT0 CTaOUIN3aTOPOB
I') He cnocoOHBI 0OpPa30BBIBATHCS CAMONPOM3BOJILHO 0€3 HAIMYMs CTAaOUIM3aTOPOB M 3aTpar
BHEIIIHEH SHepruu

2. [lepBUYHBI1 3Talm pacTBOPEHUS TBEPIOro oOpasiia MmojimmMepa Ha3bIBaeTCs .. .
a) HaOyxaHue
0) BeICAJTUBAHHE
B) CTapeHue
T') ICHaTypamus

3. Crenenp HaOyXaHHUs pacCUUTHIBACTCS 1O hopmysie:
a) o, = mo-m/m
6) o= m-mo/mo
B) 0. = Vo-V/V
r) o= V-Vo/Vo
1)62)a,r 3)r 4)6,r

4. CnocoOHBI K HEOTPaHUYCHHOMY Ha0yXaHUIO B COOTBETCTBYIOIIEM PacTBOPUTEIIE:
a) MOJMMEPBI, UMEIOIIHE TUHEHHYI0 (OpMYy MaKPOMOJIEKYJIbI
0) MPaKTUYECKH BCE MOJIUMEPHI
B) TOJMMEPHl C MHOTOYUCIICHHBIMH  MOCTHYHBIMH  CBSI3IMH  MEXAY  JIMHCHHBIMHU
MaKpOMOJICKYJIaMHU
T') TOJIBKO OMOIOINMEpPBI

5. CIocCOOHBI TOJNBKO K OTPaHUYEHHOMY HaOyXaHHIO B JIFOOOM pacTBOpPHUTEINE:
a) JIMHEWHBIE TIOJIMMEPHI
0) ceTyartble MOJIUMEPHI
B) JIMHEIHBIE TIOJIMMEPBI CO CTEPEOPETYIISIPHOI CTPYKTYpPOi
') CHHTCTUYECKHUE MOTHUMEPHI

Pe3yHLTaTBI 3a4yeTa C OILICHKOM ONpeCACIIIIOTCA OLCHKAMH «OTJIIMYHO», «XOPOIIO»,
«YOOBJICTBOPHUTECIBHO», KHCYJAOBJICTBOPHUTCIHEHO).

HpI/I BBICTABJICHUU OLCHKH 3a 3a4YCT YYMUTLIBAKOTCA PCE3YJIbTATBI TCKYHICTO KOHTPOJIA
BBITIOJTHEHU A yqe6H0ro m1aHa, T.C. IIOJIOKUTCIIBHBIC OLCHKHW 34 KOHTPOJBbHBIC pa6OTI)I,
BBITIOJITHCHUEC MHAWBU Y AJIbHBIX 3aJaHuM.



11. YyeOHo-MeTOoaAu4YeCKOE 00ecmeyeHne

a) DJEKTPOHHBIM y4eOHBI Kypc MO JAWCUUIUIMHE B DJCKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=23437

6) OuleHOouHBIE MaTEepHaibl TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOH arTecTalu 110
JUCLIUILINHE.

B) Il1an npakTHYecKuX 3aHATUHN MO JUCLUILIMHE.

r) Meronndeckue ykazaHus 110 IPOBEACHUIO JJaOOPATOPHBIX padoT.

1) Meronndeckue yka3zaHHs 110 OpraHU3alluN CaMOCTOATEIBHOM paboThHI CTYICHTOB.

12. Ilepeyenn yueOHoIi JuTEepaTypbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Kupeer B. B. Bricokomonekynspabie coeuHeHus: yueOHuK aisa O6akamaBpos / B. B.
Kupees. — M. : U3narenscrBo FOpaiit, 2013. — 602 c.

— Pam6uau H. I'. CtpykTypa moiammepoB — OT MOJIEKYJ J0 HaHOaHcamoOuel: YueOHoe
nocobue / H. I'. PamObumu. — lonronpynusiii: M3narensckuii 1om «atemnext, 2009. — 264 c.

— Bonkoga I'. . [loaroroBka u TpaHcnopT npoOieMHbIX HedTel (HayuyHO-ITPaKTUYECKHUE
acriektsl) / I'. Y. Bosnkosa [u np.]. — Tomck: Uznarensckuit Jlom TI'Y, 2015. — 136 c.

— Kynesnes B. H. Xumus u ¢pusuka nonumepon: YuebHoe nocobue / B. H. Kynesnes, B.
A. lllepmnes. — CII6. : M3narensctBo «Jlauby, 2014. — 400 c.

0) JIOTIOTHUTENbHAS JINTEpaTypa:

— Tarep A. A. Ousuko-xumusa nonumepoB: Mznanue 4-e, nepepaboTaHHOe U
noronaeHHoe / A. A. Tarep. — M. : Hayunsrit mup, 2007. — 544 c.

— XoxnoB A. P. Jleknuu no ¢usudeckoit xumuu nomumepo / A. P. Xoxmnos, C. U.
KyuanoB. — M. : Mup, 2000. — 192 c.

— XonmoOepr K. [ToBepXHOCTHO-aKTHBHbIE BEIIECTBA U MOJIMMEPHI B BOJAHBIX pacTBOpax /
K. Xommbepr, b. Uenccon, b. Kpoubepr, b. Jluaaman; Ilep. ¢ anrn. — M. : BUHOM, 2007. —
528 c.

— Ban Kpesenen, /I. B. CoiictBa u xumuueckoe ctpoeHue mnoiaumepos / [[. B. Ban
Kpesenen; nep. ¢ anrn. @. ®. XompkeBaHosa; nof ped. A. 5. Mankuna. — M. : Xumus, 1976. —
414 c.

— yp A. M. BeicokoMoueKyIsgpHble coeMHeHus: Yueb. 3-e u3f., nepepad. u jnom. / A.
M. llyp. — M. : Bercm. mik., 1981. — 656 c.

B) pecypchbl cetu HTepHeT:

— http://www.chem.msu.ru/rus/teaching/vms.html — yyeGHbIe MaTepuanbl Mo XUMUH;

— http://chemnet.ru — odurManbHOE IEKTPOHHOE U3AaHUE XUMHUYECKOTO (aKyibTeTa
MI'Y B Internet;

— OTKPBITBIC OHJIAH-KYPCHI.

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Brito4aeT 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);

— my6nuyHO mocTynHbIe o0navyabie TexHomorun (Google Docs, Slaaexc aAuck u T.11.).

0) nHpOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:
— DNEeKTPOHHBIN KaTauaor Hayunon 6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://moodle.tsu.ru/course/view.php?id=23437
http://www.chem.msu.ru/rus/teaching/vms.html
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKkTpoHHas OoubIMoTeKa (pertozuTopwHin) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— Oo0paszoBatenbHas wiardopma FOpaiit — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

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

14. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHue

Aynuropuu AJis MPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

AynuTopuH JUIS TPOBEACHUS 3aHATHHA CEMHHAPCKOTO THIA, HWHIMBUAYAIBHBIX H
TPYIIOBBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTECTALIUU.

[Tomenienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALMOHHBIM CITPABOYHBIM CUCTEMaM.

JlaGopaTopuu 000pyI0BaHbI CYIIMIBHBIM MKahoM, My(heTbHOMN MeUblo, BOJASIHON OaHeH.
Kpome Toro, nMeroTcsi aHanuTU4IecKue BeChl, 1TabopaTopHas MoCy/1a, BACKO3UMETPHI U JP.

15. Uudopmanusi o pazpadboTunkax

CmupHoBa Anekcanapa CepreeBHa, KaHJI. XUM. HayK, Kadeapa BBICOKOMOJEKYJISPHBIX
coefMHeHMH W Hedrexumuum  HamumoHampHOro  HWccieqoBaTenbcKoro  Tomckoro
rOCYJapCTBEHHOTO YHUBEPCUTETA, JTOIICHT.
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