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1. Iesb ¥ NIaHUpPYeMble Pe3yJbTATbl 0CBOEHHS AUCLUIIHHBI (MOAY.JIs1)

Lenpr0 OCBOGHUS NUCLIUILTUHBI SIBJIIETCS] (POPMUPOBAHUE CIENYIOMINX KOMIETEHIUIT:

—OIIK-1 — crnocobHOCTh [Tt pelieHus NpodecCHOHANBHBIX 3ajad HCIOJb30BATh
OCHOBHBIE 3aKOHOMEPHOCTH B O0JIaCTH MaTeMaTHKH, (PU3UKH, XUMHH, HAyK O 3emie, OHoJIoruu
U 5KOJIOTHH, IIPOTHO3UPOBATH MOCIENCTBHUS CBOEH MPO(EeCCHOHANBHON AEATEIbHOCTH.

—IIK-1 — crnocoOHOCTh OCYIIECTBIATH NPOLEAYPY SKOJOTHYECKOrO  KOHTPOJIS
(MOHUTOPHHTA) COCTOSTHUSI KOMIIOHEHTOB OKPY KaroIlel Cpeabl.

PesynpraTamu 0CBOEHMs AUCLMIUINHBI ABJISIFOTCS CJAEAYIOLINE WHAUKATOPbI JOCTHUKEHUS
KOMITETCHLIM !

HOIIK-1.1. TlpumeHsieT 3HaHWUS OCHOBHBIX OOIIMX 3aKOHOMEpHOCTEH B obmactu
MaTeMaTuky, (U3NKH, XUMHH, HAyK O 3emiie, OWOJOTMH M 3KOJOTMH [UIA PEIIeHUs
npo¢eCCHOHATBHBIX 3a7ad.

HOIIK-1.2. AprymMeHTHpPYET UCTIOJIb30BAHNUE METOIOB €CTECTBEHHBIX HAYK IS PEIICHHUS
3ama4 npoheCCHOHATBHON NEATENIbHOCTH.

UIIK-1.2. BrmosHsSeT CTaHOAPTHBIE OMEpAlMH TPH HCIMOJIb30BAHUU J1a0OPAaTOPHOTO
o0OpynoBaHUsl, XMMHYECKOH IMOCYIbl M PEAKTUBOB U1 HCCIEAOBaHUS Mpod B paMkax
HKOJIOTMYECKOr0 KOHTPOJISI (MOHUTOPHUHTA) B COOTBETCTBHH C MPABHJIAMH UX SKCILUTYaTaLHH.

2. 33).]3'{1/1 O0CBOCHHSA NHUCHHUITJIMHDbI

— OcBoutpb ammapar (GU3NIECKOW U KOJUIOMTHON XUMHUU U OOJacTH WX MPUMEHEHUS B
MOYBOBENECHUH, METMOpanny, GU3NKH, XUMHUH, reorpaduu, OMONOTHH, SKOJIOTHH, 3PO3UH TOYB,
arpoXUMHHM U arpo(H3UKH, MOYBEHHO-JAHAIIA(PTHOrO MPOEKTUPOBAHMS, PAIAHOJIIOTUH IIOYB,
OXpaHbl U PALMOHAIBHOTO UCIIOJBb30BaHUs MOYB.

— HayuuTbcst mpUMEHSTh MOHATUHHBIA anmapar (pU3MUECKON M KOJUIOMIHOW XMMHU B
(byHIaMEeHTaNbHBIX pas3nenax (U3UKH, XUMHH, O3KOJOTHH JJIsi OCBOEHHs (PH3HUECKHX,
XUMHUYECKMX U DOKOJOTMYECKUX OCHOB TIOYBOBEACHMsSI M [UIsl ONTUMAJbHOIO peLIeHUs
NPAaKTUYECKUX 337249 B MPOGECCHOHATBHON AEATENbHOCTH C OLIEHKOH UX TOYHOCTH.

3. MecTo AMCUUNIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMsl

JIMCLMIUIMHA OTHOCUTCS K 00513aTeNbHOM YacTi 00pa3oBaTeIbHONH MPOTrPaMMBL.

4, Cemectp(b1) ocBoeHHs U GopMa(bl) MIPOMEKYTOUYHOM ATTECTALMH MO AMCUHILIHHE

Cemectp 4, 3auer.

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIsA OCBOCHUSA AHCHHIIVINHbBI

Jnsi u3ydeHuss M OCBOCHMSI AUCHUIUIMHBI «Du3ndeckass M KOJUIOMAHAS XUMHS»
HEOOXOIMMBI 3HAHMS, IOJYYEHHbIE CTYAEHTAMH MpPHU HM3YYEHUH AUCLUIUINH XHUMHYECKOTrO
npodmrsa: «OOmast U HEOpraHWYecKas XUMUs», «AHaTUTHYecKas XuMus», «OpraHuueckas
XUMHsD», (pusuko-marematudeckoro mnpodwrst: «Martematudeckuil aHanmm3y, «Pusnkay u
«UupopmaTkay.

6. S3bIK peanusanuu

Pycckuin

7. O0beM AUCHUNIHHBI (MOAYJIA)

OO01mast TpyA0€MKOCTb AUCLUILTUHBI COCTABIISIET 2 3.€., 72 Haca, U3 KOTOPbIX:
— nekuyu: 20 u.;

— cemuHapckue 3ansatus: 0 4.

— npakTuyeckue 3aHsaTus: 0 4.

— mabopatopHbie padboTsr; 20 .



B TOM UHCJIE€ MPAaKTU4YeCcKas MOAroToBka: 20 4.
O6peM caMoCTOSTENPHON pabOThI CTyIEHTA ONPEAEIICH YIEOHBIM TIITAHOM.

8. 1. Conep:kanue JUCHUNIUHBI (MOAYJISI), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. Xumuueckast TepMOAMHAMUKA B paBHOBecHe. [Ipenmer u MeTonsl pu3ndecKoit
XUMHH. TepMoaMHaMHUecKue 3akoHbl Temora, paboTta, 3Heprus, (QYyHKOUS COCTOSHUS,
cuctema M BHellHsis cpena. [lepBblil 3aKk0H TepMOIMHAMUKH, €ro npuMeHeHue. 3akoH ['ecca u
crneactBuss m3 Hero. TeroéMmkocTe. 3akoH Kupxroda. BTopoil 3akOH TepMOIWHAMMKH.
DHTponus, pacuéT U3MEHEHHUsI SHTPOITUH ISl PasHbIX mporeccoB. DHeprus [ ndbca n sHeprus
I'efimronbua. Kputepun HampasieHHOCTH mpouecca. TpeTwil 3akOH TepMOAMHAMHUKU. Pacuér
abCOIFOTHOTO 3HaueHus HHTponwd. lIoHITHE O XUMHUYECKOM MOTeHIHaNe. XUMHYECKOe
paBHoBecue: 3JIM. Pacuér xumuueckux paBHOBecuid. H3oTepMa XMMHMUECKON peakLMU.
YpaBHEHUs M300apbl © U30XOPbI XUMHUECKOH peakunu. KoHCTaHTa paBHOBECHS Ie€TEPOTeHHOM
peakLuu.

Tema 2. ®azoBoe paBHOBecue. OAHOKOMIIOHEHTHblE cuUcTeMbl. a30Bble Mepexoibl
nepsoro pona. Ypasuenue Knanetipona—Knaysuyca. [IpaBuno ¢as ['ub60ca u ero 3HaueHue.

Tema 3. Teopust pactBopos. OOmmasi xapakTepuctuka pacTBopoB. CriocoObl BBIPAKEHHUS
coctaBa pacTBOpoB. 3akoH Payms. Kpuockonwmst. D6ymmuockonumst. Ocmoc. 3akonsl KoHoBanoOBA.
Ileperonka wu pexkrudukauus. BsaumHo HepacTBopumble xunkoctH. Kospdumuent
pacnpeneneHuss U SKCTPAKLIMsL.

Tema 4. Onextpoxumus. Teopus >IEKTPONIMTHYECKON JuccolMandu AppeHuyca.
OcCHOBHbBIE TOJIOKEHUSI COBPEMEHHOU TEOpUHU JJIEKTPOJIMTOB. YIelnbHas U HKBHBAJIEHTHAas
snekTpudeckue nposoanmoctu. IJC. Bunsl ueneii. J{uddy3noHHbIi noTeHIHAN.

Tema S. Kuneruka u karanu3. CkopocTb XxuMuueckol peakuuu. OCHOBHON MOCTynaT
XUMHYECKOW KUHETUKHU. lIopsAmok M MOJEKyJNApHOCTb XUMHUYECKOW peakuuu. Meronel
ompeneneHus nopsaka peakuun. KuHernka snementapHbix peakiuil. [lpasuno Bant—Todda .
DHeprus akTUBaUWU. YpaBHeHHe AppeHuyca. CroxHble peakuud. MeTon CTaluuOHAPHBIX
KOHIeHTpauui. O0mue npuHUMIE KaTanu3a. O MexaHu3Me KaTaIUTHIECKUX PEaKIIHi.

Tema 6. OcHOBHbIE MNOHATHS KOJUIOMAHON XuMHH. CBONCTBA IUCHEPCHBIX CHCTEM.
Ocobennoctu kojuongHOro cocrosiuusi. Knaccudukauus nucnepcHbIX cucteM. MoJeKyIsipHO-
KUHETUYEeCKHE CBONCTBA KOJUIOMAHBIX CHUCTEM. MeToapl MONy4eHMs] KOJUIOMIHBIX CHUCTEM.
OnTtudeckne CcBOHCTBAa KoutoMaHbIX cucteM. Oddexr Tunpansa. VYpasHenue Panes.
Hedenomerpusi.

Tema 7. CrtpoeHue Muuesubl. YCTOHYMBOCTb, Koaryjsauus 3ojeil. IloBepxHOCTHBIE
seienus. CopOuusi. ITTAB. Crpoenme DC. VYpaBuenme ['ubbca. YpasHeHue JleHrmropa.
DnexkTpuyueckue cBONCTBa KojutonaHbIx cucteM. Ilopor koarymsauuu. Ipasuno ynsue—I apau.
B3anmnas koarysnus.

Tema 8. I'pybommcnepcubie cuctembl. Cycnensuu. ['eneobpasoanue. Tuxcorporus.
OMynbcud, neHsl. Aspozonu. Ioporkmu.

8.2. llepeuens JabopaTopHbIX padoT

Pabora Ne 1. OmnpeneneHne TemmepaTypbl KHUIIEHHS OKUAKOCTH M psaa
TEPMOJIMHAMUYECKUX XapaKTePUCTUK MPOLiecca UCIapeHUs KUIKOCTH.

Pabora Ne 2. Onpenenenne HHTErpaIbHOM TETUIOTHI PACTBOPEHUS COJIHU.

Pabota Ne 3. OnpeneneHue TEIUIOThI UCTIAPEHUS JKUIKOCTH.

Pabora Ne 4. U3yueHne CKOPOCTH Pa3iOKEHHUS MEPEKHCH BOJAOPOJA ra30METPUYECKUM
METOJIOM.

Pabora Ne 5. H3ydyeHue 3aBUCHMOCTH 3JIEKTPHUUECKON MPOBOJUMOCTH PaCTBOPOB
3JIEKTPOJIUTOB OT KOHIEHTparun. OnpeneseHne KOHCTAaHTbI TUCCOLIHANHN CIa00N KHUCIIOTHI.

Pabota Ne 6. Onpenenenue 31eKTPOABILKYILIEH cuitbl deMenTta Jaumans — Axobu.

Pabora Ne 7. TlonmyueHwe KOJUIOMIHBIX pAcTBOPOB pPA3JIMYHBIMH METOJAMH U
OmpefeNieHne 3HaKa 3apsaaa KOJJIOWAHBIX YaCTHULL.



Pabora Ne 8. Koarymsauus KOJUIOUAHBIX PACTBOPOB 3JIEKTPOIUTAMH.
Pabota Ne 9. TTonyuenue u obpaenue a3 SMyIbCHIA.
Pabota Ne 10. M3y4yenue ancopOuuu 3 pacTBOPOB HA TPAHULIE Pa3aesia JKUIKOCTh — ras.

9. Texymuii KOHTPOJIb N0 AUCHHUILIIHHE

Texkymuil KOHTPOJb MO JUCLUIIJIMHE IPOBOAUTCS IYTEM KOHTPOJS MOCELAeMOCTH,
NPOBENCHUS] TECTOB MO JIEKIMOHHOMY Marepuaiay M JabopaTOpHBIM paboTaM, BBITOJHEHHS
nadopaTopHbIX padoT, U (pukcupyercs B popMe KOHTPOJIBHONW TOUKHM HE MEHee OJHOTO pasa B
CeMeCTp.

10. Ilopsinox npoBeaeHUs1 U KPUTEPHH OLEHUBAHHS NPOMEKYTOYHOH ATTECTALIMH

3ader B yeTBepTOM cemectpe. IIpu nmpoBeaeHNH NPAKTUUECKUX 3aHATUH YUUTHIBAIOTCS
Pe3yNbTaThl CAAYM KOJUIOKBUYMOB, HHAUBUY AJIbHBIX 3a4aHUH, TECTUPOBAHU.

Jnsi mpOMEXXyTOYHOrO KOHTPOJIA 3HAHMHM CTYAEHTOB IO AUCLUIUIMHE HCHOJB3YIOTCA
marepuanel TecToB «IIAThaecAT BOMPOCOB MO (PU3MUECKOW M KOJUIOWAHOH XUMHUWY,
MOATOTOBJICHHBIX JIEKTOPOM B JBYX 4YacTsx. llepBas 4acTe BKIHOYWAeT pas3aenbl. « XUMHUYECKas
TepMOAUHAMUKA W  paBHOBecHe», «da3zoBoe paBHOBecue», «Teopus  pacTBOpPOBY,
«QneKTpoxuMus» — 25 3a7aHui, BTOpas 4acTb — pa3aeibpl « XuMudeckass KHHeTUKA U KaTajIus» U
«KonmnoungHaa xumust» — 25 3agaHuid. 1IoArOTOBAEHO HECKOJBKO BAPUAHTOB TAKUX 3aJaHUI.
OnuH U3 BapuUaHTOB BCErja MpPEIBAPUTENBHO PacCMaTpUBAETCA Ha 3aHATUSAX CO CTyJIEHTaMu
(obe wacTM) M BBUIOXKEHBI Ha calTe (C OTBETaMH) BMECTE C aBTOPCKHM 3JIEKTPOHHBIM
yueOHMKOM. Ha BbIMONHEHNE KaKI0H 4acTH BapHaHTa OTBOAUTCS 1 acTpoHOMHUECKHil yac. Bee
KOHTPOJIMPYEMbIE KOMIIETEHLIMM BO BCEX pasfenax Kypca OLICHMBAIOTCS NPH TECTUPOBAHUU
(vactp 1 myacte 2). [l npumepa npuBeaeM GparMeHThbl 6-ro BapHaHTa TECTOBOTO 33aJaHMS:

1. Tennora ucnapenusi mpomanosa 45,0 xJ[k/MOJb, a TEIJIOTa CropaHus razoo0pa3HOro
npomnanosia — 2064,0 k/[x/mMonb. CrnenoBaTenbHO, TEMJIOTA CTOPAHUS *KUIKOTO MPOMAHOIIA
paBHa kJ1x/ MOJIb.

2. U3menenue >ueprun [ mObca st HEKOTOPOH peakuu MeHblne Hyist. Peakius unet: a) B
NpsSIMOM HarpasiieHHH; 0) B 0OOpaTHOM HaINpaBlIEeHUH; B) B CHCTEME PABHOBECHE.

3. I'ereporeHHbIe (a30Bble PABHOBECHS OMHCHIBAIOTCS YPABHEHUEM:

4. MonsipHast koHIeHTpauust 30%-HoH CepHOI KHUCIOTH! (IJIOTHOCTH pacTBopa 1,22 r/min)
paBHa

19. VBenuueHue CKOPOCTH pPEaKIUU B NPUCYTCTBUM KaTaju3aTopa OOYCIOBJIEHO: a)
BBIZICJICHUEM TEILIOTEI, 6) CHIDKEHUEM DJHEPrUd aKTUBALUU, B) CMEIIEHUEM pPEaKIUU B
CTOPOHY MPOAYKTOB; T') HE U3MEHUTCS

20. Ecau BMecTO MeTaHO/Ia UCIIONb30BaTh MIPOIAHOJI, HO TIOBEPXHOCTHAs aKTUBHOCTH ITAB:
a) yBennuurcs B 6,4 pasza; 6) ymenbmmrcs B 3,2 pasa; B) yBenmuutcs B 10,2 pasa; r) He
U3MEHUTCSL.

21. Koarymupyromasi criocOOHOCTh pacTBopa CyJibdaTa Kaius AJisi HEKOToporo 3o B 11
pas3 BblIllle, YeM Y PacTBOpa XJIOpUAa HATpUs. 3HaK 3apsa 4acTUL] 3TOTO 3015 _

e TumoBble KOHTPOJBbHBIE 3aMaHMs NpeAcTaBieHbl B yueOHOM mnocoduu: Lpipo JIB,,
Anexkcannposa C.A., Yurep ®@.I'. BapuaHTel 3amanuil 1j1s1 KOHTPOJIS 3HaHUM CTyAeHTOB BIID u
MO®CX no ¢usuueckoid u koyutoupHo xummu / yueOHoe mnocodue. Tomck: Tomckwmii
rocynapcteennbiii yaupepcuteT, 2001. — 30 c. (mpencraBnensr 30 BapuaHTOB 3amaHUi Mo 8
3a/1a4 B KaXJA0M.






AnexkcannpoBa C.A., Lpipo JIB. ®usuueckass u KOJJIOUAHAS XUMUSL NI CTYICHTOB
OMONOTUYECKUX CIIELHAIbHOCTEl BY30B B MpHMepax U 3amadax / y4eOHO-METOIUYecKOe
nocobue. Tomck: Tomcknii rocynapcTBeHHbId yHIBepcuTeT, 2010. — 105 ¢

bensie AIl, Kyuyk B.U. ®usndeckas u komnougnas xumust. M.: [D0TAP-Meana, 2014.
-751 c.

Hurmarymumma H.I'. @usnueckast u kommounnas xumusi. Cankr-IlerepOypr: Jlans, 2015. —
288 c.

0) nOMOJHUTEIbHAS TUTEPATYPa

Caparkud H.U., Asnees S.I'., barpakos B.B., I'opuuer U.I". ®usnueckast xumust: COOPHUK
BOIPOCOB U 3aaad. Poctos-Ha-/lony: ®@enukc, 2014. — 319 c.

Mlyxkun E.JI., Ilepues A.B., Amenuna E.A. Komnoumnas xumusi st OakamaBpoB. M.:
Opaiir, 2012. — 443 c.

Xmenpuunkuii P. A, ®usndeckas u koJutougHas xumusi. M.: AnbsHc, 2009, — 339 ¢.

B) Pecypcrl nHpOpMAIMOHHO-TENEKOMMYHHUKAIIMOHHON ceTn HTepHeT

duznueckas XUMUSL. Konnounnnas XUMHUS. URL: chemistry-
chemists.com/Uchebnic/chemistry-book-physical-colloid. html
dusuyeckas u KOJIJIOMTHAS XUMUSL. URL: web-local. rudn.ru/web-

local/prep/ri/files.php?f=pf... [pdf].
Qdusnyeckast U KoJyIouaHast xumusi. 3uMoH A.J[. www twirpx.com

13. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH

a) IMLEH3UOHHOE U CBOOOIHO pacmpoCTpaHsIeMoe MPOrpaMMHOe oOecTieueHue:

— Microsoft Office Standart 2013 Russian: makernporpamm. Bxirodaernpunokenns: 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);

— nyOnu4uHO noctymnHble oOnaunbie TexHoorun (GoogleDocs, SHnekc quck u T.11.).

0) nHHOPMALIMOHHBIE CITPABOYHBIE CHCTEMBI:

— DNeKTPOHHBIN KaTajuor Hayunoit oubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHas oubnmoreka (penozuropwuii) Ty —

http://vital.lib tsu ru/vital/access/manager/Index
— 9BC Jlaus — http://e.Janbook.com/

— ObC KoncynbranT crynenra — http://www.studentlibrary.ru/
— Obpaszosarenpnas mathopmalOpaiiT — https://urait.ru/

— 3bC ZNANIUM.com — https://znanium.com/

— OBCIPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYeCKoOe o0ecreueHue

— JIEKIMOHHAs ayJuTOPHs, OCHAILIeHHAs MyJIbTUMEAUHHBIM 00OpyIOBaHHEM  JUIs
OEMOHCTpAaLUM  MPE3eHTAlMH, CJIAaiAOB W KOMIBIOTEPHOM  aHMMALMM, OCHAIEHHAas
UHTEpaKTHUBHON nockol (ayn. 311, 6 yuebnsrit kopryc TI'Y).

— naboparopabie aynutopun (Ne222 u 211 6-ro yuebnoro kopmyca TI'Y), ocHaieHHbIe
BBITSDKHOW CHUCTEMOH, YCTaHOBKAMH Ul ONPEACNCHHs TEeMIepaTyp KHIICHUS, TEIUIOT
UCTIAPeHMs], Ta30METPUYECKONW yCTAHOBKOH, TEPMOCTaTaM{, AHAJIUTHYECKUMH BECAMH,
KOMIUIEKTOM obopynoBanus it onpeneneHust D/IC, ycTraHOBKaMHU ISl CEIUMEHTALIOHHOTO
aHaM3a, M3Y4eHHUs ancopOuuell W3 pacTBOPOB, MOJNYYEHHs 30JI€H, SMYJNBCHH, HU3YUEHHS] HX
CBOMCTSB.

— ayauropust (Ne211 6-ro yuebnoro xopmyca TI'Y) mist mpoBeneHuss MHANBUIYATbHBIX
UTPYIIOBBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalu U



— ayauropusi (Ne211 6-ro yuebGHOoro kopmyca TI'Y) mnst camMOCTOSITENBbHOW pPalOTHl,
OCHAIIIEHHBIE TOCTYIIOM K ceT MHTepHeT, B 3JeKTPOHHYI0 WH(POPMALIIOHHO-00pa30BaTENbHYIO
cpeay u K UHGOPMALIHOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Undopmauus o paspadoTunkax
Anekcannposa CseTiana SkoBlieBHA, KAHAUAAT XUMUYECKUX Hayk, noueHt, HU TI'Y, nouent
Kynpuakosckas Exarepuna BnanumuposHa, kanaunat xumudeckux Hayk, HH TT'Y, nouent

Cunoposa Onbra UBanosHa, kanauaat xumudeckux Hayk, H TT'Y, nouent



