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IIporpamma yueGHOM mucHUmIHHBI «XHMHUS TBEPAOTO TEJa» COCTaBIIEHA HA OCHOBAHHUH
TocynapctBenHoro o6pa3soBarenpHOrO CTaHJapTaBBICIIETO NPO(ECCHOHATHEHOrO 06pa3oBaHHs
(I'OC BIIO) Homenxoit Hapomuoii Pecniy6muxu (JJHP) no manpapnenmio momrotoeku 04.03.01
XuMusl, yTBEPXKACHHOTO NPHKA30M Munmncrepctsa o6pazoBanus u HaykuJ[HP Ne 454 or «20»
anpens 2016 r.; Ilopsaaxa opranusanum y4eGHOro nporecca B 00pa3oBaTeNbHBIX OPraHH3aLHsIX
BBICIIIETO HPO(ECCHOHATBHOTO 06pa3oBanus J[oHemKoit Haponnoit PecriyGmuku, yTBep)aeHHOrO
npukasoM Munucrepersa o6paszosanus u Hayku JJHP Ne 1171 ot «10y HOs16pst 2017 r.;

Y4eOHOro miuaHa M OCHOBHOH 06Gpa3oBaTeNbHOM IPOrpaMMbI  BBICIIETO MPOQPECCHOHAIBHOIO
00pa3oBaHus HapaBJeHHs HOAroToBKH 04.03.01 Xumus, paspaborannex B 'OY BIIO «Jlonenxwuit
HaIlHIOHAJILHEIA YHHUBEPCUTETY.

Pa3paboruuk:

/
Lyl I
Houent xadenprr Heopranmyeckoit XUMHH, K.X.H. /f/éz / Abnoukosa H.B.

%

[Iporpamma y4e6HOM IUCHUMIMHEL YTBEPXKICHA Ha 3acelaHuu KadeIpsl HEOpPraHUYecKoi
XUMHH

IIporoxon Ne 8 ot "18" mapra 2020 r.

3asenyromuit xadenpoii %‘ Urnaros A.B.

Ilporpamma  y4eGHOM  muCHUMIHHEL égena y4e0HO-METOIHYECKOH  KOMHCCHE
XHMHYECKOro (hakynsreTa

IIporoxon Ne 3 ot "15" anpesns 2020 r.

. /
IIpencenarens yue6Ho-MeToMMYECKOl ?/
KOMHCCHH XHMHYECKOTO (haKysbTeTa (% S6moukosa H.B.
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1. OBJACTb IPUMEHEHHUSI 1 MECTO JUCLUIIIMHBI B YYEBHOM
MPOLIECCE

VYyeOHass nucuuIuiMHAa «XHUMHUS TBEPJAOTO TeEjla» OTHOCUTCS K BapUAaTUBHOM
gacTu npodeccuoHanbHoro Osoka. (s u3ydeHus JaHHOW Y4YeOHOH MCHUIUIMHBI
HEOOXOUMBbl 3HAHUS, YMEHHS U HaBBIKH, (OpPMHUpYEMbIE MpPEIIIECTBYIOIIUMU U
COITyTCTBYIOIIMMHU AUCIHUILUIMHAMU — MaTeMaTHKa, (PU3UKA, HEOPTraHUYECKass XUMHUS,
duznyeckas XuMus, KBAHTOBAsE XUMHUSI, KPUCTAITIOXUMHUSI.

2.CTPYKTYPA JTUCHUIIJIMHBI

Xapaxmepucmuka yueoHoii OucyuniuHvl

Hanpasnenue noaroroBku 04.03.01 Xumus
[Tpodunb -
OO6pa3oBarenbHas MporpaMma OakajaBpuar
Kpanudukarms AkanemMuyeckuii OakanaBp
KonunyecTBo coneprkareabHbIX MOAYIICH 2
Jucuumnirza 6a30Boi / BApHATUBHON YacTH .
9 [TpodeccronanbHblii 670K, BapuaTUBHAS YacTh
00pa3zoBaTeIbHON MPOrPaMMBbI
®opmsl koHTpoIs (MK, sk3amen, 3a4er) MK, »Kk3aMeH
Mokasaten o4yHas popma 3aouHas hopma
00ydeHHs 00ydeHHs

KonnyecTBo 3a4€THBIX eAMHULL (KPEIUTOB) 3
I'ox monroroBkn 4
Cemectp 8
KonmuectBo yacos 108
- JIGKIIMOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKUX -
- 1a0OPaTOPHBIX 24
- CaMOCTOSITEIbHON pabOTHI 48

B T.4. MHANBUAYAJIbHOE 3aJJaHKe -
HeaenpHOC KONMMYECTBO YacoB, 8

B T.4Y. ayINTOPHBIX 5

3. OIHUCAHHME JUCHHUIIJIMHBI

eau u 3agaum.

Ileny - HayuuTh CTYJEHTOB AaHAJU3MPOBaThb XUMHMUYECKHMH COCTaB, JejaTb BBIBOA O
KPUCTAJUIMYECKON CTPYKType BeIIeCTB M UX cBoiicTBaXx. OOy4uTh CTYAEHTOB OCHOBAM XUMHHU
TBEPJOTO Teja C LEJIb0 MCIOJIb30BaHUS MOTYYEHHBIX 3HAHUN 7Sl TPOrHO3UPOBAHUS XMMHUYECKUX
peanmii B TBEpAbIX TelaxX MpPU BBHINOJHEHUM BBIMYCKHOM KBaNMU(UKAIIMOHHOW pPabOTHl U B
MOCIEAYIOEH HAyYHOU AeSITETbHOCTH.

3adauu — ycBoeHHE TEOPETUUYECKHX OCHOB XMMHH TBEPAOrO Tesa, KOTOPBIE MO3BOJHIN OBl
CaMOCTOSITEJIBHO ~ BBINOJHATH TBEPAO(A3HBI CHHTE3 COEIUHEHMH C 3aJaHHBIMH  (PU3HKO-
XUMHUYECKUMU CBOMCTBAMHU. HaTB CTYACHTAMU JOOCTATOYHBIC 3HAHHUA IO CTPOCHHIO PCAJIbHBIX
KPHUCTAJUIOB, UX MTOBEJCHUS IIPU HArPEeBaHUU, MEXaHU3MY TBEPAO(pa3HbIX pEaKIHil.

TpeOoBanusi Kk pe3yJbTaraM OCBOEHHSl TUCHMIIMHBI: [Ipoliecc M3ydeHHs NUCHUTUITHHBI
HarpaBjieH Ha (OpPMUPOBAHHUE DJIEMEHTOB CIIEIYIOMNX KoMIieTeHInid B cootBeTcTBUM ¢ ['OC BITO
0 TAHHOMY HAIIPaBJICHUIO MOATOTOBKH (ITPOoduIio):

a) oowexynomypuoix (OK):
- cIOCOOHOCTBIO K caMOOpranu3anmu u camooopasosanuto (OK-7);
0) oowenpogheccuonanvnvix (OIIK):




CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh  MOJIyYEHHBIE 3HAHMUSI TEOPETUYECKHUX OCHOB
(GyHIaMEHTAIBHBIX PA3[CNIOB XUMHUHU MPU pEHIeHHH NPOoPEeCCHOHATBHBIX 3a/1a4
(OIIK-1);

BJIQJICHUEM HAaBBIKAMU TPOBEACHUS XUMHUYECKOTO JKCIEPUMEHTa, OCHOBHBIMH
CUHTCTHMYECKMMU W AaHAJTUTHYECKUMH METOJaMHU TOJYYCHHs] U HUCCICIOBAHUS
xuMudeckux BemecTB U peakiuid (OI1K-2);

CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIIUTLINH
B ipodeccronanbHoi aestensHoctu (OIK-3);

CIIOCOOHOCTBIO pellaTh CTaHAAPTHBIE 3a/1a4i MPOPECCHOHATBHONU NESTENHOCTH C
HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUU
C Y4ETOM OCHOBHBIX TpeOoBaHmi nH(popmanmonHoit 6e3onacuoctu (OITK-4);
CITOCOOHOCTBIO K MOUCKY M TIEPBUYHON 00pab0OTKe HAydYHON M HayYHO-TEXHUYECKOM
nadopmanuu (OITK-5);

3HAaHMEM HOPM TEXHUKHU 0€30MaCHOCTH M YMEHUEM PEeaTu30BaTh UX B JJA0OPATOPHBIX
u TexHosornueckux ycinopusx (OITK-6).

8) npogheccuonanvnvix (IIK) :
HAYYHO-MCCJIE0BATEIbCKAS 1eATEIbHOCTD:

CIIOCOOHOCTBIO BBIMOJHSTH CTaHAAPTHBIE OMEpalliy MO MpeAsiaraéMbIM METOAUKaM
(IIK-1);

BJIaJicHHeM 0a30BBHIMH HAaBBIKAMHU HCIIOH30BAHMS COBPEMEHHOW ammaparypbl MpH
MpoBeACHUH HayuHbIX uccnenopanuii (I1K-2);

BJIQJICHUEM CUCTEMOH (yHIaMEHTANbHBIX XuMudeckux nonstuid (I1K-3);
CIIOCOOHOCTBIO ~ MPUMEHSITh  OCHOBHBIE  €CTECTBEHHOHAyYHBIE  3aKOHBI |
3aKOHOMEPHOCTH Pa3BUTHS XUMUYECKOM HAyKd TMPU aHAJU3€ MOJIYyYEHHBIX
pesynbTaToB (I1K-4);

CIIOCOOHOCTRIO TOTYyYaTh U 00pabaThBaTh Pe3yabTaThl HAYYHBIX 3KCIIEPUMEHTOB C
MIOMOIIIbIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHoJorui (I[1K-5);

BJIQ/ICHHEM HaBbIKAMHU MPEJICTaBICHUS IMOJTYYEHHBIX PE3YJIbTaTOB B BHUJIE KPATKUX
otuetoB u nipe3enTanuii (ITK-6);

BJIQJICHUEM METOAaMH O€30MacHOro OOpalleHUs ¢ XMMHUYECKUMU MaTepuaiaMu C
yueToM uX (pu3ndeckux u xumudeckux cBoicts (I1K-7);

MNPOU3BOACTBCHHO-TEXHOJOIrHYIECKaAA J1€ATECIbHOCTD!:

CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKOW HAYKU H
dbyHIaMEHTANbHBIE  XMMHYECKHE  TIOHATHS  TPH  PEIICHHMH  KOHKPETHBIX
npou3BocTBeHHbIX 3a7a4 (ITK-8);

BIIQJICHUEM  HaBBIKAMH  pacyeTa  OCHOBHBIX  TEXHHYECKHMX  IOKa3aresei
TexHonoruveckoro npouecca (I1K-9).

B pe3yabrare usydyeHust y4eOHO JUCHUNIMHBI CTYIEHT J0JIKEH.
3name:

OCHOBHBIE ITOHATHS U 3aKOHBI, KOTOPBIE UCIIONIB3YIOTCS B XUMUHU KPUCTAIUIOB,;
0COOCHHOCTH MTPOTEKAHUS PEaKLUil B TBEPABIX TENaxX;

TEPMOJIMHAMHKY M KHHETUKY TBEpI0(a3HBIX PeaKLnii;

XMMHIO U KPUCTAJUIOXMMHUIO HECTEXHOMETPUIECKNX COCANHEHHUN;

BIMsSHUE 1e(DEeKTOB Ha (PU3NYECKHE CBOWCTBA (DYHKIIMOHAIBHBIX MaTepPHaJIOB.

Ymemeo:

nucarh peakuuu 1edekrooOpa3oBaHus B KPUCTAILIAX;

noAOUpaTh paLMOHAJbHBIE YCIOBUS CHUHTE3a (YHKUMOHAJIBHBIX MaTepHaIOB
3aJJaHHBIMM CBOICTBaMU;

IPOTHO3UPOBATh (PU3NUECKHUE CBOMCTBA MTOJYyYaeMbIX TBEPABIX BEIIECTB.

Braoemo:

HaBbIKaMU MOJ00pa yCIOBUI CUHTE3a TBEP/bIX BEIIECTB;

C



—  TEXHOJIOTMEN OCYHIECTBIEHUS KEPAMUYECKOr0 METO/1a CUHTE3a;

—  (pMBUKO-XUMUYECKMMH METOaMU aHAIM3a CHHTE3HUPYEMBIX COSTUHECHUN.

— TNpUeMaMH OCYILECTBICHHS XMMHYECKOIO HKCIIEPUMEHTA JI1 MOJIyYEHHUsS BEIIECTB C
3aJJaHHBIMM CBOMCTBaMH;

—  BO3MOXHOCTSIMH TIOMCKa HeoOXxoauMmon wWHGOpMAMK B HAYYHOM U CIPABOYHOU
JTUTEPATYPE;

— mpuemMamMu oOpMIICHHS PE3yJIbTaTOB KCIEPUMEHTA U paciiu(PpOBKU UX.

4.COJIEP)KAHUE JUCHUINJIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

Kypc mucrmmamael "Xumus TBepioro Tena' mMpeaycMaTpuBaeT cieayromue (Hopmbl
OpraHu3aly yueOHOTO Mpolecca:

- IEKLIUH,

- TabopaToOpHBIC 3aAHSITHS,

- caMmocTosATeIbHas paboTa CTyJeHTa.

Marepuan u3y1araercsi ¢ MCIOJIb30BAHUEM CIIOBECHBIX, OOBSCHUTEIbHO-WILITIOCTPATUBHBIX,
IBPUCTUYECKUX, MPOOJEMHBIX U HCCIENOBAaTeNIbCKUX METOJOB IpenoaaBaHus. llpu mpoBegeHun
JeKIMA A7 00CYXIEeHUS MaTrepHuaja LIMPOKO HCHOJIB3YIOTCS MYJIBTUMEIUIHBIE MPEe3eHTaluH,
aHUMaIlNK, a TaKKe pa3JaroyHble Marepuaibl. Bo BpeMs 11abopaTOpHBIX 3aHSITUH CO30AIOTCS
poOJIeMHBIE CUTYalluH, PACCMAaTPUBAIOTCS 33/1a9d MAKCUMAJIbHO MPUOIMKEHHBIE K MTPAKTUKE, IS
CaMOCTOSITENIbHON paloThl MpejaraloTcs TBOpYECKHE 3aJaHusa. PaccMarpuBaioTcs HpUMEpHI
peaxiuii 1 MexaHu3Mbl J1eeKTO0OPa30BaHMs B TBEPBIX TENAX.

B yuebHOM mpoliecce HIMPOKO TNPUMEHSIOTCS AaKTHBHBIE M WHTEPAKTHUBHBIE (DOPMBI
NpOBENEHHUs 3aHATHH (IEeMOHCTpallMM XUMHUYECKUX peakUuid B TBEpAbIX Tenax, pas3odop
3aKOHOMEPHOCTEN MPOTEKaHUs TBEPAO(a3HbIX MPOLECCOB, IUCKYCCHS, MTOJIEMUKA), BHEAYAUTOPHAS
camocTosiTeNibHass paboTa, OalIbHO-PEHTHHIOBAs CHUCTEMa OICHKH YCIIEBA€MOCTH, JMYHOCTHO-
OpPUEHTHpPOBaHHOE  OOydeHHe, TmpolOiemMHOoe  OOydeHHwe, OJIOYHO-MOIYIbHOE  OOydYCHHE.
Hcnonp3oBanue B yueOHOM Ipoliecce HarIAHOIO Marepuania 1o JaHHOMY KypCy; pacCMOTpEHHE
Pa3IMYHBIX TUIIOB TEOPETUYECKUX U MPAKTUUYECKUX 3a7ad, HAAJHO JAEMOHCTPUPYIOLIUX CBS3b
XUMHU C KU3HBIO, XUMHUECKOTO SKCIIEPUMEHTA, TECTOB U KOHTPOJIbHBIX padoT.

CamocrosiTenbHass paboTa CTYIEHTOB MPEAyCMaTpUBaeT BBHIMOJIHEHHE WHIMBUIYaTbHBIX
3aJaHlii, TIOATOTOBKY K JAOOpaTOpHBIM 3aHATHSAM, HW3y4eHHE Y4YeOHOM U MeTOoauYecKou
auteparypbl. CTyIEHTbl CaMOCTOSITENIFHO J10pa0aThIBalOT HEKOTOPHIE TEMbl, KOTOPhIE M3y4alliCh B
Kypce XMMHUU TBEPIOTO Tella: TBEpAbIE JIEKTPOIUTHI U UX NMPHUMEHEHHE, BOJIb(paMOBbIe OPOH3BI,
pa3ryHble MEXaHU3MbI CTICKaHUS U JIp.

MopsinkoBbIi Kparkoe conep:kaHue TemMbl
HOMep M TeMa
Cooeprcamenvuotii Mooynv 1 Xumus Hecmexuomempuieckux coeOuHeHull
Tema 1. IIpenmer xmmum TBepaoro Ttena. Mcropus Hayku. CoBpeMeHHOE
[IpenmMer  xumuM | coctosiHUE MpoOneMbl. Pa3aensl MuCHUIUIMHBL. 3aa4l XUMUU TBEPJIOTO
TBEPJIOTO TENA. tena. Haydarpie mpoOaemMbl U IEPCIIEKTUBEI HX PEIICHUS
Tema 2. Artomublie nedextsl. Kinaccudukaims aroMHbIx gedexroB. BiusHue
ATOMHBIE nedexToB Ha cBoiicTBa. Onucanue aedexros. [Ipumepsl peaximii
ne(hEeKTHI. nehekTooOpa3oBaHUs
Tema 3. OnektpoHHble nedektsl. [loHATHE O 30HHOH TEOPUH CTPOCHHS
DIIEKTPOHHBIE kpuctaiioB. JledhekTsl u 30HHas Teopus. [IporHo3upoBaHme Xapakrepa
NeEKThI npuMeceil W Tuma MmpoBOAMMOCTH. llomydeHue HeCcTeXHOMETPUUECKHX
COETUHEHU. ®a3pl  3aMEUIEHUs] U BHEAPECHUS. MexaHusm




nedexkrooOpa3oBanus. | erepoBajeHTHOE
AIEKTPOJIUTHI, ux pUMCHEHHE.
HCCTCXUOMCTPUUICCKUX COG[[I/IHeHI/If/’I.

3aMellIeHHneE.
MeTtoapl

TBepabie
W3YYEHUS

Tema 4.

XuMus
HECTEXUOMETPHUYEC
KHX COCJIMHECHHH.

XUMUA HECTEXUOMETPUUECKUX coeMHeHU. COeAMHEHHS ¢ BAKAHCHSIMU
B KaTI/IOHHOfI HOI[peHleTKe. COGI[I/IHGHI/ISI C BAaKaHCHUsSIMHU B aHHOHHOfI
nonpenietke. CoeqHEHUsT ¢ KaTHOHHBIMA M aHMOHHBIMH BaKaHCHUSIMHU.
BonbshpamoBsie OpoH3bI (COoeqMHEHUs BKIOUeHMs). [omororumueckue
PSAIIBI OKCHJIOB WJTH CTPYKTYPHI CIIBUTOB.

Tema 5. Cospe-
MEHHOE CofepKa-
HHUEC OCHOBHbLIX XH-
MHUYECKHX 3aKOHOB

CoBpeMeHHOE CcoJlep)KaHUE OCHOBHBIX XHMHYECKHUX 3aKOHOB. 3aKOH

COXpaHEHHUS MarepuH. 3aKOHBl IIOCTOSHCTBA COCTaBa M KpaTHBIX
orHomeHnd. CoBpeMeHHBIE  (OPMYIUPOBKH  CTEXMOMETPHUYECKUX
3aKOHOB.

Tema 6./Tuddy3us
B KpHUCTaJIax

Hubdysus B kpuctammax. Buasr quddysun. Mexanusm oOpa3zoBaHUs
BaKaHCHH. DKCnepUMeHTaIbHbIE HCCIIEI0BAHUS b dy3um.
I'etepomuddys3us. Mexanuzm auddy3un.

Cooeporcamenvhotii Mooynv 2 Mexanuzmvl meepoohazuvlx peaxyuii

lTema 7. Crnekanue. JIpwxkymas cuia crnekaHus. l3MeHeHue BHYTpEHHEH
Cnekanue MoBEepXHOCTH. Mexanusm cnekanus no Openkento. MexaHu3M crieKaHus
110 ITunHecy. @akTopsl, BAUSAIOIKE HA CIIEKaHUE.

Tema 8. Pexpucrannusanusi. [1naBnenwue. Bo3sronka. [TomumopdubIe
Pexpucrannuzauus | npespamiennsa. CymHOCTb peKpUCTaUIM3alud. MexXaHu3M U ABMXKYILas
[1naBnenwue. cuia mpouecca pekpuctamumsauuu. KuHeTuka pekpuctaim3anvv U
Bosronka. (akTOpbI, KOTOpPBIEC HAa Hee BIUAIOT. BropuuHas pekpucTaum3anusi.
[TomumopdubIe

IIPEBPALIICHUS

Tema 9. MexaHu3M peakimii B CMECSX TBEpHAbIX BemiecTB. OOIIMe MOI0KEHUS.
Mexanusm DJeMeHTapHbIE CTAAUM pEakUUil B CMECSAX TBEPABIX BEIIECTB. Teopus

peakuuii B cMecsx
TBEPIBIX BEIIECTB

Tammana-XsnBana. Teopuss Barnepa. MeTonbl H3ydeHHs] MEXaHU3Ma
peakuui. ITocnenoBarenbHOCTD XUMHUYECKUX IIpEBpALICHUM.
Bo3nukHOBeHHE M pocT 3apopapinieli HOBOHM ¢aspl. Pomb razoBoit u
KHUJKOU (a3 B TBepHO(a3HBIX PEaKIIHIX.

Tema 10.
@DaxTopsl,
BIUSIOLINE
CKOpOCTb
TBepA0(a3HBIX
peaxKuuit

Ha

®dakTophl, BIUSIONIME HAa CKOPOCTh  TBEPHO(dA3HBIX  PEAKIUH.
I'panynomerpudeckuii cocTaB cMecU. BiusiHue TeMIieparypsl, JaBICHUS.




Temarndyeckuii miian

Conep:karejibHbIH MOTYJIb 1

KoanuecTBO 4acoB

3aounas popma
Ounas ¢popma (bop
Ha3BaHI/Iﬂ B T.4. B T.4.
colep KaTeIbHbIX NERE: o | 5 |5
y AR S| 2|5 |3
MOAYJIEH U TEM = = S| &5 o E = = S ! g | 5=|E =
8 = 1) o8 & S & 8 = o] 15} L e s &
2 ElE| elzg8 &8 R = g 5§ | 58| FS
Z = s |89 1) Z = S Sts] 1)
[5) = Qg S =5 5} > Q. ] = <
= & o |o 9 B & = 4 o O | B
g1l | B g2 1¢g ¢ =
E| E|Z | = E 2|2 T
3] = 15 =
Tema 1. llpeamer xumun 4 1 1|
TBEPJIOTO TeJa.
Tema 2. Atomubie NeEKTHI. 8 31 -1114 .
Tema 3.
10 4| -1214 -
DNeKTpOHHBIE 1e()EKTHI.
Tema 4. XumMust HeCTEXHO-
METPUYECKUX COCTUHEHHUM. 1014 | -12)4 -
Tema 5.
Juddysus B kpucTammax 10 4]-1214] -
Tema 6.
Huddys3us B kpucTamiax 9 | 4 2131 -
Hmozo no 1
cooepycamenvuomy mooyarw | 51 | 20 | - [10 21 -
Coaep:kareibHbIil MOAYJIb 2
KoanuecTBo yacoB
3aounas popma
Ounas ¢popma bop
HasBanust B T.4. B T.4.
co/iep KaTeJbHbIX MOy el o g % § . 0 % §
2 2
HTEM g = | §| 2|5 88| 2 = 5 Z 58|88 «
= 15 ol o S & 153 = O o) = o S =
Q = = g8 d =0 Q =1 = & XS | 20
M Z S s | g H@ M Z S < S| H¢S
o) E |5 a9 5 s 5} E o 5 a8 8
=12l 8|eawE™ = 2 8| 3=|8=
<9 < | = = [ < = =t
= 5 | < oo = = < =
o = o =
Tema 7.
12 4 1 -121|6 -
Crexanue
Tema 8.
Pexpucrammsanus
16 4 | - 1418 -
IImaBienne. Bo3sronxa.
ITonumopdHbIe nmpeBpamieHus
Tema 9.
MexanusMm peakuuid Bemecsix | 13 | 4 | - | 4 |5 -
TBEPJBIX BEIIECTB




Tema 10.

@aKTopbl, BIUAIONIME HA 61 al-1als i
CKOpOCTb TBepao(a3HbIX
peaKuit

Hmozo no 2

cooeprcamenbHoMy MOOYIo

57 |16 | - (14 |27 | -

oucyuniune

Bcezo uacoe no
108 | 36 | - 24 |48 -

S.METOAUYECKHUE PEKOMEHIALINU JISA ITPOBEJIEHUSA

JEKIIAOHHBIX, MTPAKTUYECKHNX U JTABOPATOPHBIX 3AHATHUI

Temvl 1ab0OpamopHuLX 3aHAMUL

Ne HazaHnue Tembl Kon-Bo
4acoB
1 MeTtonuka onucanus nedekroodpa3zoBaHus. 2
2 DNEeKTPOHHBIC e(DEKTHI. 2
3 Hectexnomerpudeckue COeTUHEHUS 4
4 Mexann3m TBepa0(}a3HBIX PEaKIIHi. 4
5 @DaKTOpbI, KOTOPHIE BIUAIOT Ha CKOPOCTh PEAKIIUH. 4
6 MeTtoauka ocymiecTBIeHUs TBepA0(ha3HOrO METOAa CHHTE3A. 4
7 CuHnre3 QyHKIIMOHAIBHBIX MaTePUAIIOB C 3aJaHHBIMU 4
CBOMCTBaMH.
Bcero yacos 24

CamocrosiTeibHas padora
ITpopaboTka TeOpeTUUECKUX OCHOB MPOCIIYILIAHHOIO JIEKIIHOHHOIO MaTepuania.

1.
2.

[ToaroroBka k 1a00paTOPHBIM 3aHATHUSIM.

3. W3yueHue BOmpoOCOB, KOTOpPbIE BEIHECEHBI HA CAMOCTOSITENLHYIO POPAOOTKY.
4. Cucremaryuka U3y4€HHOTO MaTepuaa nepes MoayIbHbIM KOHTPOJIEM.

6.OBbPA3ELl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu OYeHUBAHU)

IOy BIIO «IOHEIKUI HAIITUOHAJIbHBIA YHUBEPCUTET»

DaKkynbTeT XUMUYECKUI

Hanpaenenue noocomosxu:  04.03.01 Xumusn

Ipoghuns.:

IIpoepamma noocomosxu: oaxkanaspuam
Cemecmp 1

Vuebnas oucyuniuna __ Xumusn meepoozo mena

MOIVYJIbHASA KOHTPOJIBHAS PABOTA

BAPHUAHT Nel

1. Hanumwmre peakuuu aedekroodpa3zoBaHus:

TiOz =
—Nb,Os
MOO3 =
—>OSO4




R6207 =

2. Hanumure peakuuto BHEAPECHUS:

V =

—Mo

3. Hanumure peakuuio 3aMeIeHus ¢ YKa3aHUEM TUIa TPOBOAUMOCTH:
Be =

—P

VTBepKI€HO Ha  3acelaHuM  Kadenpbl

POTOKOJ Ne OT «__» 20 r

3aBenyrommii kKaheapoun
[IpenogaBarens

Kpurtepuu oneHuBaHus MO1YJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo oannos
1 5
2 5
3 5
Bcezo 15

7.0BbPA3ELl 3K3AMEHAIIHOHHOI'O BWIETA
roy BIIO «IOHELKUU HAIIMOHAJIBHBIU YHUBEPCUTET»
DaKkynbTeT XUMUYECKUI

Hanpaenenue noocomosxu:  04.03.01 Xumus

Ipoghuns.:

IIpoepamma noocomosxu: oaxanaspuam
Cemecmp 1

Vuebnas oucyuniuna __ Xumusn meepoozo mena

BUJIET Nel

1. Teopum pedekroobpazoBanusi B Kpucramuiax. Kiaccudukanus aTroMHBIX JAeEKTOB.

[Tpumeps! BIusHUS 1e(EKTOB Ha CBOMCTBA.

2. Wnpexkcsl Mumiepa. WHaunupoBaHWE PpEHTTEHOTpaMM  BEHIECTB  TETPAroOHaJbHOU

CHHT'OHHUU.

3. OmpenenuTh MIOTHOCTh KyOmdeckux KpuctaiioB SrCly, (CTpyKTypHBIH THI (UIFOOPUTA),

ecnu paccrosuue Sr— Cl pasno 3,02 A.

4. HanummTe peakiuu 1eheKTO06pa3OBaHUs, €CIIU TIPOUCXOUT 3aMellleHHeE:
MOO3 =
—CaO

R6207 =

OSO4 =
—)V205

MOO3 =



—>A1203

R6207 =
—)WO3

OSO4 =
Re207
Ecnu npoucxoaut BHenpeHue:
Mg =
—Na

N =
—>Mg

YTBepKIeHO Ha 3aceiaHud Kademapbl
poTOKOJ Ne 0T « » 20 1.

3aBenyrommii kKaheapoun
DK3aMeHaTop

Kpumepuu OUeHUueaHus IK3amena

Homep 3a0anusn Koauuecmeo oannos
1 10
2 10
3 10
4 10
Bcero 40 6ans0B

8. KPUTEPUU OHEHUBAHMUSA

Conepkanve JUCUUIUIMHBI «XUMHUS TBEPIIOTO TEIA» COCTOUT M3 ABYX 3aYETHBIX MOIYNCH.
Kaxnaplii 3aueTHbId MOAYJIb COCTOUT M3 TEOPETUYECKOr0 Marepuajia M NPaKTHUYECKHUX 3a/aad,
BBITIOJITHEHHE KOTOPBIX TPEOYET OBIAJCHUS TEOPUEH B YKa3aHHOM B MOJyJIe OObeMeE.

Ornenka 3HaHWNA CTYACHTOB mpoBoauTcs Mo 100-0aIbHOM IIKale COTNIACHO CIIETYIOIIUM
KPUTEPUSIM:

3aveTHbIE MOLYJIH ®opMa KOHTPOJISA Bbanawbl
CMbICIIOBOM MOZYIIb 2 WnpuBunyanbHas paboTa MO peIIeHUIo|S
3a7a4
3amuTa J1abopaTopHBIX paboT 10
MonynbHas pabora 15
CMbICIIOBOM MOZYIIb 2 WnpuBunyanbHas paboTa 1O peIIeHUIo|S
3a7a4
3amuTa 1abopaTopHBIX paboT 10
MonynbHas pabora 15
OK3aMeH 40
OO0t uror 100

Ixana coomeemcmeus 6a17108 HAUUOHATLHOU KAl




Ounenka Ounenka no OneHka 1o rocyiapcTBeHHOM KaJjie Ouenka no
no mkaJuae | 100-6anabHoM (3x3ameH, Tu(PpepeHIMPOBAHHBIN 3a4yeT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJie (3a4er)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopomio) 3a4TEHO
D 70-74 3 (yIOBIIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YyIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyIOBIIETBOPUTEIBHO) HE 3aYTEHO

C BO3MOKHOCTBIO TIOBTOPHOMU CHAYH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM CIa4H MPHU YCIOBUU
00s13aTeTbHOT0 HaOOopa AOTIOJTHUTEIBHBIX 0aJIIOB

OneHnBaHKe OTBETa Ha IK3aMEHE

35-40 6an10B — BBICTABISETCA 3a TIYOOKHE, apryMEHTHPOBAaHHBIC IMPABUIBHO HANHMCAHHBIC
OTBETHI Ha BCE BONPOCHI OWMIIeTa B Ipeenax MporpamMMmbl TUCHUIUIMHBL. Bcee 3amaun pemieHsl ¢
MOAPOOHBIM  OOBSCHEHHEM, YpPaBHEHHS PEaKIMid HANHCaHbl MPAaBWIBHO, C  YYETOM
crexuomerpudyeckux  kospduuuentoB. Ha  TeopeTuueckue BONPOCHl  JaHbl  MOJIHBIE
apryMEHTHUPOBAHHBIE OTBETHI.

30-34 6angia - BBICTABIISIETCA CTYIEHTY, JOMYCTUBIIEMY 1-2 HETOYHOCTH B OoTBeTe. Bee 3amaun
pEIICHbI, U YpaBHEHHs PEaKIMii HAMHMCAHBI MPABWJIBHO, HO HE MPOCTABIEHBI KOA((UIIUEHTHI,
00BsICHEHHE JIOTUYHO M TOcienoBaTesibHO. Ha TeopeTnyeckue BOMPOCH! JaHbl MCYEPIBIBAIOIINE
OTBETEHI.

25-29 6a/J10B - BBICTABIISIETCS 3a TUIYOOKHE, apryMEHTHPOBAHHBIE OTBETHI Ha BCE BOMPOCHI B
npenenax OwiieTa, HO MPU 3TOM CTYACHT JOMYCTHI HEKOTOPbIE HETOYHOCTH B mpeaenax 3-4
omuoOoK, 1160 1-2 TpyOBIX OMHUOOK.

20-24 6anaa — npu 2-3 HeOUETax, a TakXKe, eciu Ha 1-2 Bompoca JaHbl HEMOJHBIE OTBETHI, a MO
OCTaJbHBIM BOMNpPOCaM 3HaHUS TIIyOOKHEe U apryMeHTHpoBaHHbIE. JINOO MpH MOIHOM OTCYTCTBHU
oTBeTa Ha | BOMpOC, a MO OCTATLHBIM BOIPOCAM 3HAHUS TITyOOKHE U apryMEeHTHpOBaHHEIE. JIn0o
OoJbIIIast YacTh YPAaBHEHUM peaKIMii HalmMcaHa ¢ OMMOKaMu, KO3 PUITMEHTHI HE MPOCTABICHBI.

15-19 0an10B — BHICTABIISETCS 32 BEPHBIE, HO HEOCTATOYHO IOJIHBIE OTBETHI HA BCE BOIPOCHI
owiera, mn6o 3a 3-4 rpyObie OMMOKK B OTBETaX, WJIM 3a MOJTHOE HE3HAHHE 2 BOIPOCOB OWIIETa, 3a
OTCYTCTBHE JIOTHYECKOTO pelieHus | 3a1a4uu, HeMpaBIWIIbHO TPUBEICHHBIC YPAaBHEHUS PEAKIIHIA.

10-14 OGamna— 3a T1pyOble OMMUOKH, HEAOYEThI, HETOYHOCTH, HEJIOTHYHOCTh W
HEMOCIIE0BATEeIbHOCTh B M3JIOKEHUU MaTepuaina. JInbo ecnu He BBINIOJHEHO 3 BOIpoca H3
ousnera.

5-9 6ans10B - BrICTaBIIIETCS 32 HE3HAHUE 3 BOIIPOCOB, 3 IPyOble OMMOKH U HETOYHOCTH.

0-4 0any0B — BBICTABIIIETCS 3a IIOJHBIM OTKA3 OT HaIMCaHHWs OwmiieTa, JU0OO 3a ITOJIHOE
OTCYTCTBHE 3HAHH 110 BCEM BOIIPOCaM OWIIETa.

9.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA
JIeKIIMOHHBIE 3aHATHS TPOBOAATCS B ayIUTOPHUH Ha TPYIIY, OOOPYIOBAHHOM JIOCKOM,
MYJABTUMEIUIHBIM TPOEKTOPOM U SKPAHOM.
JlaGoparopHble 3aHATHSA 1O JAHHOMY Kypcy HpOBOAATCS B Ja0Oparopuu, OCHALICHHOM
HE0OXoAMMBIM 00opynoBaHueM: MydenpabiMu edamu Tuna CHOJI, anamuTrudeckuMu Becamu.
JononaurensHoe obecnieuenune: Wi-Fi moctynm B KopmycaX yHUBEPCHUTETa, TEKCTOBBIE H
ANIEKTPOHHBIE pecypchl HaydHol OMOIMOTEKN YHUBEPCUTETA.

10. PEKOMEHJTOBAHHAS JIMTEPATYPA

| Ne | HaumenoBaHue \ KoJ1-Bo \ Hanu4yue




n/n

IK3EMILISIPOB
B OMOJIMOTEKE
JouHY

31eKTPOHHOM
BepPCHH B
IBC

Ocnoenasa numepamypa

XuUMUS TBEPIOTO Tea U XMMHUECKOE MaTepuaoBe/leHIe
[DnexTpoHHBI pecypce] : yueOHO-METOANYECKOe TTocodne
no kypcy "XuMHs TBEpIOro Tela U XHUMHUYECKOE
Marepuanosenenue” / [coct.: B. B. Ko3uk, JI. I1. Bopuo,
C. A. Kyzuenoa, E. C. JlwrtoBa] ; Tomckuit
TOCYIapPCTBEHHBIN YHUBEPCUTET, XUMUUYECKHUH (DaKyIIbTET.
- Tomck : ToMckuii rocynapcTBeHHbIN yHUBEpcuTeT, 2018.
- DnexTponnble AaHHbIe (1 daiim).
http://library.donnu.ru/el/ed/1817 SUKZ.pdf

VYBapos H.®. HMoHHBIIN TepeHOC B TBEPABIX TelaxX. —
XuMHus B HMHTEpecax YCTOMUMBOIO pa3BUTHA. - Ne22. —
2014. C. 339-345

https://www.elibrary.ru/item.asp?1d=22003549

Hononnumensnasn aumepamypa

[TanpkoB B.B. ®usnko-xuMuueckue MpPOLECChl CHUHTE3a
MHOTOKOMIIOHCHTHBIX OKCHUI0OB JIs CO34aHHUA HOBBIX
(YHKIIMOHAIIBHBIX MAarHUTHBIX u MIPOBOIATIINAX
matepuanos / Bectnuk BI'Y. Cep. 2. 2011. Ne 3. — c. 30-
34

https://www.elibrary.ru/item.asp?id=21699858

Bropmens C., Jlebenes O., Mopo3zos U.B., bontanun
A.N., llleBeabkoB A.B. HoBrle ciioncThie
OECKUCIIOPOIHBIC KEJIEC30COAEPIKAIINE CBEPXITPOBOIHUKH
Y UX aHAJIOTH: yIpaBlieHne GU3NIECKUMU CBOMCTBAMHU
MyTEM H30- ¥ TETEPOBAJICHTHOTO 3aMeleHus / BecTHuk
poccuiickoro ponna pyHaaMEHTATbHBIX UCCIEIOBAHUMA. —
2014. - Nel. —c. 64-76

https://www.elibrary.ru/item.asp?id=23127415

11. ”THOOPMAIIMOHHBIE PECYPCbI

HAaIMOHAJIbHOI'0 YHUBCPCUTETA

Pabouas mporpamMma paccMOTpeHa U TIepeyTBEPKICHA Ha 3aceTaHul

¢ m3MeHeHusMu (0e3 u3MeHeHuil) Ha 20 TOI.

[TpoTtokomn Ne OoT « » 20 L.

3aBenyrommii kKaheapoun

1. https://elibrary.ru/defaultx.asp - HaydHas aneKTpoHHass OHOIMOTEKA
2. http://library.donnu.ru/ - AIIEKTPOHHO-OMOIHOTEYHAS

cucrema

JloHEeLKoro




