MUWHUCTEPCTBO OBPA3OBAHUS U HAVKU
JIOHELIKOM HAPOTHOM PECITYBJIUKU
TOCYJAPCTBEHHOE OBPA3OBATEJIbHOE VUPEX/EHUE
BBICILET'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUS
« TOHELIKMI HALIMOHAJIbHBEATEXHUYECKUI YHUBEPCUTET
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03 2023 roga

PABOYAS ITPOTPAMMA JUCIHUITJINHBI
b1.0.17 Xumus

CreuuajpbHOCTh: 21.05.04 "T'opHoOe neno"

(KO ¥ HAUMEHOBAHKE HAIPABJIEHNUS / CIIEIIUATEHOCTH)

«OTKpPBITEIE TOPHEIE PA0OTHDY

Hanp BBV (Hp 0(1)I/IJ'IB). HaHMEHOBaHUe MPOHIIS / MarHCTEPCKOH MporpaMMsl / CrieiHaIu3a1iy)

[Tporpamma: CHELUATUTET
(bakanaBpuar, MarucTparypa, CrieLHaIuTeT)
®opma o0ydeHus: OYHasl, 3a04YHas
(ouHas, 3a049Hast, O4HO-3204HAs)
®dopma 00ydeHus: OYHas 3a04Has
Cemectp(bl) 2 2
O6mas Tpynoémkocts B 3ET/gacax 3,0/108 3,0/108
KonTakTHas pabora (4ac.) 55 12
Jlexiuu (4gac.) 17 2
IIpakTuyeckue (CeMUHAPCKKE) 3aHATHUS (Yac.) - -
JlaGoparopHsie paboThI (4ac.) 34 4
CamocTosTebHas padoTa (4ac.), B TOM YHCIIe 17/ 78
KypcoBoii mpoekT/paboTa (cemecTp) - -
KoHTtpons (3x3ameH/3a4€T) (yac.): Dk3ameH — 36 | Dx3ameH — 18

Hownenk, 2023 r.
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PaGoyas mporpaMma AUCLMIUIAHEL « XMMHS» COCTAaBJI€HA B COOTBETCTBUHU C Y4eOHBIM IJIAHOM T10

crnienuansHocTy 21.05.04 "TopHoe aeno", HanpaBaeHHOCTh (poduiis) «OTKPBITEIE TOpHBIE pabOTHDY
quist 2023 roga npuema 1o OYHOM M 3a049HOU popme oOyueHusl.

CocraBuTelb: JOLEHT, K.X.H. BonkoBa Enena MiBaHoBHa, ouieHT Kadeapsl oOmeH, hpusnyeckon
¥ OpraHHYECKOM XUMHH.

CocraBuTtens:
3aB. Kadenpoi «O
K.X.H., JOLEHT,

/
"~ E.HW. BonkoBa
L

PaGoyas mporpamMa paccMOTpeHa U NMpHHsTa Ha 3acefaHuu Kadenpsl «O6uas, Gusnyeckas u
opraHu4eckas XUMHUs».

asl, cbu3uqecxaﬂ U OpraHHUYeCKast XUMUsD»

[TpoTokon ot «:w » 05 2023 rog@ﬂeg

4
3aBeytomuit kaheapoit ,@Z{ZZ‘/ " E.U. Boakosa
(moamuce) ~ (®.1.0.)

PaGouas mporpamMma coriacoBaHa ¢ Bhlnmyckatomel kadenpoi «Pa3paboTka MeCTOpOKAEHHMMH
TMOJIE3HBIX UCKOTIAEMBIX»

3aBeayromuii kadenpoit 1O. A. [TeTpeHko
(nom%lb) (®.H1.0)

PaGouast nporpamma ogo6pena yuebHo-meroauueckoi komuccueit JOHHTY no nanpasienuro
noaroroBku 21.05.04 "I"opHoe neno"

Tpotokoa oT « o9 » ] 2023 ropa Ne f

gL 3
Ilpencenarens - €. B. bopiiesckui
» (nonnncws) e (®.1.0.)
PaGouyass mporpamma mpojieHa s 20 roga mpuéma Ha 3acefaHuM Kadeapel oOei,
(bU3UYECKOM U OpraHUYECKON XUMUMU.
ITpoTokos OT « » 20 ropa Ne

3apenyroumii kadeapoit

(moamnuce) (D.1.0.)

CornacoBaHo ¢ Bbimyckaromeit kadenpoit «Pa3paboTka MeCTOPOMIEHUHM TMOJIE3HBIX
HCKOTIaeMBIX)»

3aBenyrouuii kadeapoit
(ToAmHMCH) (®.1.0.)



OBBEKT, LIEJIb U 3AJIAYY OCBOEHUS JNCLHHAIIJINHBI

JucuunnnHa «XuMHUs» pacCMaTpUBaeT BOMPOCHI, CBA3AHHBIE CO CBOMCTBAMU U
CTPYKTYPOH XUMHYECKUX BEIIECTB, C OCOOCHHOCTSIMH ¥ 3aKOHOMEPHOCTSIMH
MPOTEKAHUSI XUMHUYECKHUX MPOLIECCOB, YCTAHOBIEHUEM MATEMaTHUYECKUX 3aBUCUMOCTEN
OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX ITPOLECCOB.

Oo0vekmom u3yueHusa SBISIETCS CTPOEHUE, PEAKIMOHHAs CIIOCOOHOCTh U
CBOMCTBA BCEX XMMHYECKUX JIEMEHTOB U UX HEOPTraHUYECKUX COCITMHEHUM.

Ilpeomemom u3yuenusa SBISIIOTCS B3aMMOCBSI3b XMMHYECKOIO COCTaBa,
CTPYKTYPBbI, YCIOBUW CUHTE3a U CBOMCTB XMMUYECKHUX BEIIECTB.

Iens mUCHUIUIMHBI - U3yYCHHE OCHOBHBIX MOHITHH M 3aKOHOB OOIIECH XUMHM:
oOpa3oBaHHE HEOPraHWYECKUX COCIMHEHUH; COBpPEMEHHAas TEOpHsS CTPOCHUsI aToMa;
CyTh M 3HaY€HHE IMEPUOIUYCCKOr0 3aKOHA;, 00pa30BaHHE XUMHYECKOW CBSI3U; 3aKOHBI
XUMHYECKOM KHHETUKM M PABHOBECHSA; CBOMCTBA PACTBOPOB DJICKTPOJIMTOB U
HEJIEKTPOJIMTOB;  3aKOHBI  DJIEKTPOXUMUH; dbopMupoBaHue y  CTY/JACHTOB
COOTBETCTBYIOIIMX 3HAHWM, YMEHUM W  HABBIKOB [UISI  HCIOJB30BAHUS B
npo¢eCCUOHATIBHON NIESITEIbHOCTH, @ UMEHHO O0eCleueHHe ACATEILHOCTH YeOBEKa B
AKCIUTYaTallMOHHOM pa3BelKe, J00bUe U TMepepadOTKe TMOJE3HBIX HCKOMAEMBbIX,
CTPOUTENILCTBE U AKCIUTyaTallMK MO/I3€MHBIX OOBEKTOB PA3IUYHOTO HA3HAYCHUSI.

OCHOBHOE BHHMAHHE B MPENOJABAHUYN JTUCHUILTUHBI YACISETCS CO3IaHUI0 CHCTEMBI
3HAHWUW U MPEACTABJICHUAN, YTO B JAIBHEUIIIEM TTO3BOJIUT:

- 000011aTh PE3yAbTAaThl TEOPETUUYECKUX U IKCIIEPUMEHTAJIBLHBIX UCCIICI0BaHUM;

— HCIIOJIb30BaTh YPABHEHUS XUMHYECKUX PEAKIMU JJIA ONMMUCAHUS KOHKPETHOTO
TEXHOJIOTUYECKOTO ITPOIIECCa;

— BBIINOJIHATh TEPMOJUHAMUYECKUE U XUMHUUYECKHUE PACUYETHI JJISl MJIAHUPOBAHUSA
U TIPOBEJICHUS (PU3UKO-XUMHUYECKUX IKCIIEPUMEHTOB;

— HCIIOJB30BaTh METOJbl XUMHYECKOW HWIASHTU(PUKAIUU ISl  ONpeeTICHUs
($ha30BOTO COCTaBa M3y9aeMbIX CHCTEM.

B pesynbTare ocBoeHHS TUCHUIUIMHBI CTYAEHT HOJDKEH

3HATDH

— OCHOBHBIC 3aKOHBI U ITOHITHS XHMUH,

— OCHOBHBIE  TEOPUM  TEXHOJOTMYECKUX  MPOILECCOB  (TEpMOJAMHAMUKA,
XHMHYECKasi KHHETHKA);

— CBOMCTBA DJJEMEHTOB M WX COCOUHCHHUN COIJIACHO TMOJIOKECHUIO B
MEPUOANYECKON CUCTEME;

— XMMHYECKYI0 TEOPHUI0 pPacTBOPOB, METOAMKY pacueTa KOHIICHTpAIU
PAaCTBOPOB, ONPEICIICHUS KOJUIUTATUBHBIX CBOMCTB PaCTBOPOB;

- UMETh IIpeACTaBlicHHe 00 OCHOBHBIX IPHUHITUIIAX KHCJIOTHO-OCHOBHBIX
B3aUMOJCUCTBUA  XMMHYECKUX  COCAUHEHUM B  paCTBOpPaX, OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJBHBIX MPOILIECCAX, U MPOIECCax IEKTPOIU3a.

yMeTh

— MOJIb30BATHCS ~ METOJJAMH  TEOPETHYECKOr0 M IKCIECPHUMEHTAIBHOTO
HCCIICIOBAHMS,

— ONHUCHIBATh  KOHKPETHBIM  TEXHOJIOTUYECKOW  TMPOLECC  ypaBHEHUSIMU
XAMUYECKUX PEAKIINM;

— BBINOJIHATh TEPMOJAMHAMUYECKUE W XHUMHUYECKHUE pacueThl, IUIAHUPOBATH M
MPOBOAUTH (PU3UKO-XUMHUUECKUE IKCTIEPUMEHTHI;
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— TPOBOAUTHL 00001IeHHEe U 00paOOTKY IKCIIEPUMEHTAJIBHBIX JaHHBIX;

- omnpenensaTh (a3zoBbli COCTaB HM3ydyaeMbIX CHUCTEM; HCIOJIb30BATH METO/IbI
XUMHYECKON UICHTU(UKAIINH.

[lepeunciennble pe3ynbTaThl 00YUSHHS SIBISIOTCS OCHOBOU AJis1 (HOPMUPOBAHUS
CHEAYIOINX KOMIIETEHIINH:

— CnocobeH OCYHIECTBIATh KPUTHYECKUI aHaln3 MpOOJEMHBIX CHUTyalldil Ha
OCHOBE CHCTEMHOTO MTOJIX0/a, BhIpabaTeiBaTh cTpaTeruto aercteuil (YK-1).

2. MECTO JJUCHOUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JlucuunianHa OTHOCUTCS K 00si3aTenbHOM yactu bioka 1 puctumiue (Mozgyseil)
y4eOHOr0 IJIaHa.

3HaHUA W YMEHHUA, NPUOOPETEHHbIE NPHU OCBOCHUU JAaHHOW JHCUUIUIMHBI,
peanu3yroTcs CTYAEHTOM IIpU M3Yy4YEHUM JUCLMIUIMH €CTECTBEHHOHAYyYHOIO0 W
npo(ecCHOHANBHOrO LHUKIA:««be30macHOCTh BEAECHHUA TOpPHBIX pabOT U TOpPHO-
criacaTesIbHOe J1eJI0», «be30macHOCTh JKU3HEAEATEIbHOCTHY, «I OpHO-TIPOMBIIIIICHHAS
sKoJIoTUs», «TemnoTexHuka», BBINOJIHEHUH HAyYHO-HCCIEIOBATENbCKONM pabOThl U
MIPOXOXKIEHNUN F'OCYIapCTBEHHON UTOTOBOM aTTECTALUH.

3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

3.1. Pacnipenesienne y4eOHbIX 4YaCOB M0 TeMaM JUCUHUILIMHBI U BUAAM 3aHATHI

KonnuecTBo yacos
HaunmenoBanue Tem (ouHasi/3a0uHas popma)
(conmeprkaTesbHBIX MOIYJIEH) Beero B Tom uncne

Jlexmuu | Tlpakr (JTabop., CPC
Tema 1. OcHOBBI XUMHUYECKOU oai21 | a1 19/- | 420
TEPMOJIMHAMUKHU
Tema 2. OCHOBBI XUMHYECKOW KUHETHKH. 22/92 4/- 1012 | 4/20
XUMHAYECKOE PABHOBECUE
Tema 3. JlucniepcHble CUCTEMBI U PACTBOPHI.
PacTBOpBI HEITEKTPOIUTOB U 34/42 | 9/1 12/2 | 9/38
AJIEKTPOJIUTOB.
KonrtakTHas padoTa (1omoJHUTEIHHAS) 4/6
Kypcogas pabota (mpoekr) - -
Wroro no BunaM 3aHATUH 80/94 | 17/2 34/4 | 17178
KonTtpois 36/18

HWroro: 108/108

(I)opanOBaHne KOMIIETeHLIUH B pe3yJbTaTe 0CBOCHUA TEM JUCHUILIMHBI



TeMbl AMCHUIINHBI, HALICJEHHbIC HA BHIPA0OTK
KoMmnerenuuu aucn » Hall p y
KOMITETCHIM U
YK-1 Temal, 2,3,4,5,6
3.2. Jlekuun

Tema 1. OcHOBbI XUMHYECKOH TEPMOTUHAMUKH.

CoaepxkaHue TEMbI 1:

OcHOBHBIE TIOHATUS TEPMOJUHAMUKHU: CUCTEMA U BHELIHSS Cpela, TUIIbI CUCTEM
(oTkphITas1, 3aKpblTasi, n3onupoBaHHast). [Iponecc, Temnora u pobora Kak J1Be (OpMbI
nepenaun 3Hepruu. COCTOSIHHE CHUCTEMBI, MapaMmeTpbl COCTOSAHUSA (PKCTEHCUBHBIE U
UHTEHCUBHbIE). OyHKIMH COCTOSHMA M HUX o00mue cBoictBa. (OCHOBHBIE
TEPMOJUHAMHYECKUE (DYHKIMH (BHYTPEHHSSI SHEPTUsl, SHTAIbIUS, SHTPONHMS, IHEPTHUs
['u00ca, »sHeprus [I'enbmronsia). CraHgapTHOE COCTOSIHUE M CTaHJAPTHBIE
TepMOJUHaMHueckue (yHKIMH cucTembl. [lepBoe Hayano TEpMOJAMHAMHUKU - 3aKOH
coxpaHeHusi sHepruu. CBs3b MEX]y SHEpruer, TeraoTod u paboToi. BHyTpeHHsA
HEprus M SHTajnpnusA. TemnoBod 3(PQPEeKT H30XOpPHOro M K300apHOrO MPOLECCOB.
CranpapTHas »SHTanbOUs oOpa3oBaHMs BemlecTB. Tepmoxumus. 3akoH ['ecca.
TepMOXUMHUYECKHE YPABHEHUS U PACUETHI.

Bropoe Hauano TepMoauHamuku. IIpomeccsl  caMOIIPOWU3BOJIBHBIE U
HecamoIpousBoJibHble. [loHsATHE 00 SHTpOmMU. ODHTPONHUSA Kak KpUTepuaibHas
GyHKIMS I U30JIMpPOBaHHBIX cucteM. llpeacraBieHue o TpeTbeM Hayaie
TEPMOAMHAMUKHU. J[Ba OCHOBHBIX (paKTOpa, ONpENENSIOUIe CIHOHTAaHHOE MpPOTEKaHHUE
npoiiecca. ueprust [ mo66ca. Ypasnenue ['n66ca. Kpurepuun HanpapieHus mpoTeKaHUs
XUMHUYECKON peakliy B U300apHbIX U U30XOPHBIX YCIOBUSIX.

Jlureparypa k Teme 4: [1, 2, 3, 4]

Tema 2. OcHOBBI XMMHYECKOIi KHHETHKU. XHMHYECKOE PABHOBECHE.

ConepKaHue TEMBI 2:

[Ipenmer XUMHYECKOW KHUHETUKU. [ OMOT€HHBIE W TETEPOrEHHBIC PEAKINHU.
CxopocTh peakuuu (MTHOBEHHAs U CPENHSIA), CrocoObl €€ BbipaxeHus. OCHOBHBIC
(bakTophl, BIUAIONINE HA CKOPOCTh pEaklMu. 3aKOH JAeHCTByrommx macc. KoHcranta
CKOpOCTH peakuuu. KuHeTnueckuil MOpsAIoK peakuuu. BimsHue temieparypsl Ha
CKOPOCTh peaknuu. TemmeparypHblii KOIDPUIMEHT CKOPOCTH pEaKIHH. YpPaBHCHHE
Appenunyca. DHeprusi akTUBAIMU. BrusHue BHEMHUX (PAKTOPOB HA CKOPOCTh
reTEpOreHHbIX peakuuii. [IpeacraBienrne 0 KHHETHKE reTEPOreHHBIX MPOLIECCOB.

Karamus. Tunel xumuueckux peaknuil. Llenmasie xumudeckue mporneccel. L{enHbie
MPOLIECCHI — OCHOBA MPOLIECCOB TOPEHUSI.

CocrossHne  paBHOBecHA. Te€pMOAMHAMHUYECKUN  KPUTEPUM  PABHOBECHSI.
Koncranta paBHoBecusi, CBSI3b KOHCTAaHThl XMMHWYECKOTO PABHOBECHS C JHEPrUEH
['u66ca, 3aBUCUMOCTh €€ OT TemIiieparypbl. CMelIeHHe XWMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle larense.

Jlutepatypa k Teme 5: [1, 2, 3, 4]
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Tema 3. /IucnepcHble cucTeMbl U PacTBOPbl. PacTBOPBI HEIJIEKTPOJIUTOB U
3JIEKTPOJIHUTOB.

ConepKaHue TEMBI 3.

[Tonsitne o amcmepcHbix cuctemax. CremeHs aucnepcHocTd. Kiaccudukarms
JUCTIEPCHBIX cUCcTeM. VICTUHHBIE pacTBOPHI, BUIBI pacTBOPOB. COCOOBI BbIpaXKEHUS
COCTaBa pPACTBOPOB: MAacCCOBAasl JOJIsI, MNPOLIEHTHAs KOHIEHTpALMsA, MOJIbHAS JOJIS,
MOJIIpHAsl KOHIIEHTpalWs, HOPMaJlbHasi, MOJISUIbHAs KOHUEHTpanusa. PacTBopuMOCTh
TBEPABIX BEIIECTB M Tra30oB. Xumuyeckas Tteopusi pactBopoB .M. MeHnneneesa.
ConpBaThl, THApATHI, TEIIoBble A(G(EKThI TpH pacTBOpeHUU. Kpucrammoruaparsl,
nerunaparamnus. GU3NKO-XUMHUYECKasi TEOPUS paCTBOPOB.

KomnuratuBaeie cBoilcTBa pacTBOpoB. JlaBieHuWe 1mapa pacTBOPUTENS Haj
pacTBOpPOM, TEMIEPATyphl KUTIEHUS U 3aMEP3aHUs PacTBOPOB, OCMOC. 3aKOHBI Payiisi.

DJIEKTPOJIUTBl U HEDJICKTPOIUTHI. Teopus >IEKTPOIUTUUECKOW JTHUCCOIUALINH.
CreneHb OUCCOIMAIIMM, CHIIBHBIC M CciaOble 3JeKTpoauThl. KoHCTaHTa JHUCCOLMAIUY.
KomnuraTuBHbIle CBOMCTBA 2JICKTPOJIUTOB, M30TOHMYECKHM Kod(dunmreHT. PaBHoBecue
B pacTBOpax ciadbIX JIEKTPOJIUTOB. 3aKOH pazdaBieHust OCTBabA.

Bydepnsie pacTtBopsl. MloHHBIE peakiiuu 0OMeHa B pacTBOpaX, HAMpPABICHUE HX
MPOTEKaHus. AyToAuccouManyvs BOAbI, HOHHOE IPOU3BEICHUE BOJBL. BomopomHbii
nokasaresb. KucimoTHO-OCHOBHBIE MHIUKATOPHI.

Jluteparypa k Teme 6: [1, 2, 3, 4]

3.3. IIpakTuueckue (ceMHHApPCKHe) 3aHATUSl YYCOHBIM IIJITAHOM HE
PEeayCMOTPEHBI

3.4. JlabopaTopHbIe padoThI

No T O6beM, yac. | Jlurepa
eMa paboThI
/11 OYH/3304 Typa
1. | Kimacchl HEOpraHMYECKUX COCAMHCHUN 6/- [5, 6]
5 KonnyecTBeHHBIE COOTHOIIEHHUS B XUMHUYCCKUX 4/ [5, 6]
pacueTax
3. | Tepmoxumus U TEPMOJTMHAMUKA 4/- [5, 6]
4. | XuMu4eckas KUHETHKA 4/2 [5, 6]
5. | XuMuueckoe paBHOBECHE 4/- [5, 6]
6. | PacTBOpHI HEAIEKTPOIUTOB U DJICKTPOJIUTOB 6/2 [5, 6]
7 Bonopoansiii nokazaresns. KuciotHo- 2/ [5, 6]
IIEJ0YHBIC XapaKTEPUCTUKH PACTBOPOB ’
8. | KomnraTiBHBIC CBOMCTBA PAaCTBOPOB 4/- [5, 6]
Hroro: 34/4




3.5. CamocTosiTesibHasi padoTa CTYJAEHTA

Ne . O0nem, yac.
Buner camocTosTenbHON pabOTHI CTYCHTA
n/n OYH/3204
1 Nzydenne neximoHHoro matepuania (e meaee 50% ot 10/30
oObeMa JICKITHI)
2 [ToaroToBka k 1abopaTopHbiM padotam (He meHee 50% oT 17/39
o0beMa ayTUTOPHBIX JJAOOPATOPHBIX 3aHATHIA)
3 [ToaroroBka k nmpakTudeckum padoram (e menee 50% ot -/-
o0beMa ayAUTOPHBIX MPAKTUICCKUX 3aHITHIA)
4 Brimonnenue kypcoBoro npoekra (36 yacoB) -/-
5 Brimonaenue KypcoBoit paboTsl (27 4acoB) -/-
6 BrlnonHeHne MHAUBUAYAIbHOrO 3aaHus (He MeHee 9 -/9
4acoB)
Uroro: 17/78

3.6. Kypcosoii npoexT (padora), HHAMBUAYaJIbHOE 3aJaHUE

Jist  cTyneHToB o4HOM ¢GopMbl 00y4YeHHsS KypcoBOM MpoekT (pabora) u
WHUBUyaIbHOE 33J]JaHue TI0 IMCUHUILIMHE YYeOHBIM IJIAaHOM HE MPETyCMOTPEHBI.

JUist CTyneHTOB 3a04HOM (OopMbl OOy4YEHHsI HPETYyCMOTPEHO BBINOJHEHHE |
WHAUBUIyaTbHOTO 3amaHms. OObeM y4eOHOW HArpy3Kd TP BBIMOJHCHUU
WHIMBHUIYAJIBHOTO 3a1aHus — 9 yacoB|[7, 8].

4. ®OHJ OHEHOYHbBIX CPEACTB
4.1. Kpurepum " wmWKajdbl JJA MHTEITPUPOBAHHON OLCHKH YPOBHA
c(popMHUPOBAHHOCTH KOMIIETCH M H

Cocmasnawowas KomnemeHyuy — NOAHOMa 3HAHUU

— HYJIEBOM ypOBEHb: HEBEPHBIE, HE APTYMEHTHPOBAHHbIE, C MHOXKECTBOM I'PyObIX
omu1OOK OTBETHl Ha BOMPOCHI / OTBETHI HA JBa BONpOCa U3 TPeX IMOITHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUI HI>KE MUHUMAJIbHBIX TPEOOBAaHUM;

— MOPOrOBbI  ypOBEHb:  JIaHbl ~ HEAOCTATOYHO  TOJIHbIE, TOYHBIE H
apryMEHTHPOBAHHbIE OTBEThl Ha BOMPOCHL. 1110X0 3HAaeT TepMHUHBI, ONpENEICHHUS W
MOHSTHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHMS, MPUHUMUMBL J{omyieHo MHOro
HEerpyObIX OIIHUOOK;

— cpeaHuil ypoBeHb: [[aHbl JOCTATOYHO IMOJIHBIE, TOYHBIE U APIYMEHTUPOBAaHHBIE
OTBETHI Ha BOIPOCHL. B 1€IOM 3HAaET TEPMUHBI, ONPENEIECHUS U IOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIECHUS, TPUHLIHUIIBL. J[OMYIIIEHO HECKOIBKO HETPYyObIX OIINOOK;

— NPOABUHYTHI YPOBEHB: JIaHbI NOJHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIECICHUS U NOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHUS, TPUHLIMUIIBL. J[OMYIIEHO HECKOJIBKO HETPYOBbIX OIMOOK;

— BBICOKHMI YPOBEHbB: JaHbl MOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA
BOINIPOCHI. 3HAET TEPMUHBI, ONpPENENEHUS W TOHSATHUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMSI, MPUHIUIIBIL. JIOMyIIIEeHO HECKOIBKO HETOUYHOCTEM.



Cocmasnaowas KomnemeHyuu — yMeHus

— HYJIEBOM ypOBEHb: IMOJIHOE OTCYTCTBUE MOHUMAHUS CYTH METOJUKU PEIICHUs
3a/1a4yy, TOMYIIEHO MHOXKECTBO IPyOCSHIIIX OMMOOK / 3aIaHUsI HE BBITTOJTHEHBI BOOOIIIE;

— MHUHUMAaJbHBIA YPOBEHB: c1a00€ MOHUMAHNE CYTH METOJIMKHU PEIICHHS 3aa4H,
nomymieHsl TpyObie ommOku. Pemennss He oOocHoBaHBL. He ymeeT ucCmonb3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTEPATYPY.

— TIOPOTOBBI YPOBEHb: JOCTATOYHOE IMOHUMAHUE CYTH METOIUKH PEUICHUS
3a/1aun, AOMYIIEHbl omnOKKU. Pemienuss He Bcerjga 0OOCHOBaHBI. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO JuTeparypy. Ciabo OpuUEHTHpYeTCS B CHEUUATBHOU
HAy4YHOM JIUTEpaType, HOPMATUBHO-TIPABOBBIX AKTaX;

— CpeIHUN ypOBEHb: B IIEJIOM IMOHUMAET CYTb METOJUKHU pEIICHUS 3aJauH,
JomylieHbl omuOKu. PemeHus He Bceria OOOCHOBAaHBI. YMEET UCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYI0 W CIEUUAIbHYI0 HAy4HYIO JIUTEepaTypy, HOPMATUBHO-
MIPaBOBBIE AKTHI;

— TIPOJIBUHYTHIA YPOBEHB: B LIEJIOM MMOHUMAET CYTh METOJIMKU PEIICHUS 3a7auH,
JomyuieHbl HeTo4HOCTU. (CrnocoOeH 000CHOBaTh pEIICHHS. YMEET HCIO0JIb30BaTh
HOPMATUBHO-TEXHUYECKYI0O U CHEHUAIbHYIO HAy4YHYIO JIUTEpaTypy, HOPMATHBHO-
MIPABOBbBIC AKTHI;

— BBICOKMM YPOBEHb: MOHUMAET CYThb METOAMKHU pemieHus 3anadu. CrnocoOeH
00OCHOBAaTh  peIlICHHUs. YMEET UCIOJIb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CIEUANIBHYIO HAYYHYIO JINTEPATYPY, MEPEIOBOI 3apyOe:KHBIN OMBIT.

Cocmasnsiowas KomnemeHyuy — 61a0eHue HasblKamu

— HYJICBOM YpPOBEHb. HE JEMOHCTPUPYET BIIAJICHUE HABbIKAMH BBIIIOJHEHUS
npodeCCUOHANIbHBIX 33/1a4. He MOKeT BBITIOIHUTD 3a/1aHUS;

— MUHHUMAQIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMM BBITIOJTHCHUS
npodeCCHOHANIBHBIX 3ajJ1adu. VICIBITHIBAET CYIIECTBEHHBIC TPYIHOCTH IIPH BBITIOTHEHUN
OTACJIbHBIX 3aJIaHUM;

— TIOPOTOBBIN ypOBEHB: BJIAJCET HABBIKAMHM BBITIOJIHCHUS MPOo(deCcCHOHATBHBIX
3a71a4 Ha IOPOTOBOM YpOBHE. 3a/IaHUsI BBIMOJIHAET MEIJICHHO U HEKAYE€CTBEHHO;

— CpeIHUN YpOBEHb: BJIAJEET HABBIKAMU BBIMOJHEHUS MPO(HECCHOHATBHBIX
3a/1a4. 3aJaHus BBINMOJIHSAET HA CPEIHEM YPOBHE IO OBICTPOTE U KA4ECTBY;

— MPOABHUHYTHIM YpPOBEHB: BIIAJICET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS
npodeCCUOHANIBHBIX 3aJlad. BBICTpO M KA4eCTBEHHO BBIMOJHSACT 3aJaHUsl, WHOTIA
JIOITyCKasi HE3HAYMTEIIbHBIE MOTPEIIHOCTH;

— BBICOKMHA  YpPOBEHb: BJIQJICET YBEPECHHBIMU  HABBIKAMU  BBINOJIHCHUSA
poeCCHOHANIBHBIX 3aJ1ad. bBBICTpO W KA4eCTBEHHO BBINMOJHSACT 3aJaHUs, IpHU
HEO0OXOMMOCTHU JEMOHCTPUPYS TBOPUECKUN TTOAXOI.

Obobwennas oyenka cghopmupos8anHocmu KOMnemeHyull
— HYJICBOW YpOBEHbB: Ha HYJIEBOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJIHA WJIM JIBE U3 TPEX, OCTAIbHBIC — HA 00JIEe BHLICOKOM YPOBHE;
— MUHUMaJbHBIA YPOBEHb. Ha MHHHMAJIBHOM YPOBHE C(HOPMHPOBAHBI: BCE
COCTABJISIOIINE; OJIHA WM JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BLICOKOM YPOBHE;
— TIOPOTOBBI  ypOBEHb: Ha TIOPOTOBOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTAaBJISIOIINE; OJIHA WM JIBE U3 TPEX, OCTAIIbHBIEC — HA 00JIee BLICOKOM YPOBHE;
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— CpeIHUH YpOBEHb: Ha CpeAHEM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;
— TMPOABUHYTHIA YPOBEHBb: HA MPOJBHHYTOM YpPOBHE COHOPMHUPOBAHBI: BCE
COCTaBJISIFOIINE; OJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;
— BBICOKHI YpPOBEHB: Ha BBICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABIISIOIINAC
KOMIICTCHITHI.

4.2. Bonpocsl K 3K3aMeHYy

1.OCHOBHO-KUCIIOTHBIE CBOMCTBA OKCUIOB U THAPOKCHUIOB.

2. Conmu. OCHOBHBIE, CPETHUE U KUCIIBIE COJIH.

3. CrexuoMeTpuuecKre COOTHOIICHUS (MacCOBBIC, MOJBHBIC, OOBEMHBIC) MEXKIY
B3aMMOJICHCTBYIOIIMMH BEIIECTBAMMU.

4. OCHOBHBIE TEPMOJIMHAMUYECKHE (PYHKIUU, UX PUINUECKUIA CMBICI.

5. Onpenenenue TemIOBOro 3pdexra peakuuu. IHA0- U FKZ0TEPMUUECKUE PEaKLIUU.

6. Owutpomnusa, Quznyeckuii cmbicia. Kpurepuil caMONpOU3BOJIBHOIO MPOTEKAHUS
peaKkuyu B U30JIMPOBAHHBIX CHUCTEMAX.

7.CBoOOgHass  sHepruss  ['mbOca. HampaBieHue  npoTeKaHUs  peaklMH B
HEU30JMPOBAHHBIX CUCTEMAX.

8. Xummnueckas knHeTuka. Kunernueckoe ypapHeHue peakuuu. [locTostHHAs CKOPOCTH.
9. IlopsnoK peakuuy Mo BEUIECTBY. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT KOHIICHTPALUU
PEareHToB.

10. 3aBUCUMOCTBH CKOPOCTH pPEaKLMK OT TEMIEPATYPhI. Y paBHEHHE AppeHHUyca.

11. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

12. Cmemenue xumuueckoro paBHoBecus. [Ipunnun Jle-IllaTense.

13. PacTBOpBI HEANEKTPOIUTOB. BUIBI KOHIIEHTpAIIMK PaCTBOPA, €AMHULIBI U3MEPEHMUS.
14. PactBOpbI 31€KTpoauTOB. CTENEHb AUCCOUALIUH.

15. IIponsBenenne pacCTBOPUMOCTH MAJIOPACTBOPUMBIX CHIIBHBIX 3JEKTPOIUTOB.

16. Monnoe npousBeeHue Boibl. pH pacTBopoB.

17. NapukaTopsl. KauecTBEHHOE ONpeneneHne KUCIOTHO-IIEIOYHOW XapaKTePUCTHKU
pacTBopa.

18. bydepnsie pacTBopbl. bydepHas eMKOCTb.

19. KonnuratuBHbIE CBOICTBA PACTBOPOB HEAJNEKTPOJUTOB. TeMmeparypbl KUIEHUS U
KpUCTAJUTA3AlMNA PACTBOPOB.

20. OcMOTHYECKOE JTaBJICHHUE.

21. KosnuratuBHblE  CBOMCTBA  pPacTBOPOB  DBJEKTPOJIUTOB.  M30TOHMUYECKMU
kodhpunmeHT.

22. JlaBiieHHME HACBIIICHHOTO Mapa pPacTBOPUTENS HaJ pPacTBOpPOM. AOCOJIIOTHOE U

OTHOCUTCIIbHOC U3MCHCHHC HaHHOﬁ BCIINYHHEI.
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4.3. IIpuMep 3K3aMeHAITUOHHOTO OMJIeTA

I'OYBIIO «/loHenknii HAUMOHAJIBbHBIN TEXHUYECKUH YHUBEPCUTET)
YPOBCHB BBICIIECI'O HpO(l)eCCI/IOHaJ'II)HOFO O6p330BaHI/I$I CHCOMUaJINTCT.
Hanpagnenue noarorosku 21.05.04 «I"opHoe genioy.
CHGI.[I/IaJ'IBHOCTB OTKDHTHC T'OPHLIC Da6OTbI .
CemecTtp _BTOpOH .
VYyeOHas MUCHUAIUINHA _ XUMUSI

Bbuier Ne 1
1. TTokazaTh TUAPOKCHU, MIPOABIIAIOMINI aM(pOTEpHBIE CBOMCTBA:
a) NaOH 0) Zn(OH); B) Cr(OH), 1) Mg(OH);

2. 3anucarb MOJEKYJISIPHOE U MOHHO-MOJIEKYJISIPHOE YPAaBHEHUE PEaKIIUU MEXKIY:
Fe(OH); + HNO3;—
3. Kak wm3menurtcst (YBENWYMTCS WM YMEHBIIUTCA) CKOPOCTh MPSAMONM pEakluuu MpH

MOBBIIIIEHUH JJABJICHHS B CUCTEME 2A(r) + B(r) = C(r) +D(1) ?
4. B xakoM Jiuana3oHe TeMIiepaTyp BO3MOXKHO NMPOTEKAHUE PEaKIIUuu
2Ca(T) + Oz(r) = 2CaO(T)?

5. Haiitu xoHctanTy paBHoBecus peakuuu N;Os= 2NO,, eciu HayanbHas
kouuentpamus NoOs coctaBnsina 0,06 MOJIB/J1, @ K MOMEHTY HACTYILJICHUSI paBHOBECHS
B peakiuu yaactBoBasio 40% N2Oy.

YTBepxkaeHo Ha 3aceqannu Kadeapsl  ODOX .ITlpotokoar Ne_ or" " 20 1.
3aB. kadempoii DK3aMeHaTop
KPUTEPUU

OLICHUBAHUSA IK3AMEHALMOHHOM PadoThHI 0 JMCHHUILIMHE « XUMHA»
AJs1 o0ydarommxcsi no HanpapjaeHuio noarorosku 21.05.04 «'opnoe geso»
HanpaBJeHHOCTH (podpuisi) KOTKPHITHIE TOPHbIE PA00THI»

DK3aMeH NPOBOJUTCS MHUCbMEHHO MO OuseraM. buner conepXuT 5 BOIpPOCOB,
KK M3 KOTOPBIX TPeOyeT KOHKPETHOro oTBera. IIpaBHIIbHBIA OTBET Ha BOIPOC
olleHMBaeTcss B BoceMb OamwioB. Ilpu OTCyTCTBMM NpaBUJIBHOTO OTBETa Ha
MOCTABJICHHBIA BOMPOC OOyYarONIUiics oydaeT HOb OasoB. [lomydeHnnsie Oasuibl 3a
OTBETHl Ha BOINPOCHI OWJIETa CYMMHUPYIOTCS U C Y4Y4€TOM pE3yJbTaTOB TEKYILEro
KOHTPOJIsI pabOThI CTYICHTA BBIBOJIUTCS UTOTOBas oreHka 1o 100-6anmsHoil mkaie.

ITo kaxxnomMy Bompocy:

— «8 0anmIoB» — BBICTABIIACTCS, €CJIM TIPH OTBETE HA BOMPOC CTYJACHT OOHAPYKUI
YMEHHE CBOOOJHO, JOTMYHO, YETKO U SCHO NMPEAOCTaBIATh IPAMOTHBIC, MPABUIbHBIC
OTBETHI HAa MOCTABJICHHBI BOIMPOC C KCIOJIb30BAHUEM TEPMUHOJIOTUU U CUMBOJIUKH B
HEOOXOJMMON JIOTUYECKOM IMOCIe0BATEILHOCTH, a TaKXX€ CBEICHUN W3 JAPYrux
JUCUUIUIMH W 3HAHUW, NPUOOPETEHHBIX paHee; TBEpJble MPAKTHUECKUE HAaBBIKU C
TBOPYECKUM TMPUMEHEHUEM IMOJYYEHHBIX TEOPETUYECKUX 3HAHWI; UCHOJIb30BAaHUE U
MPENOCTaBIEHUE TMOJTHOrO 000CHOBaHMA HaubOosee 3(PPEKTUBHBIX U PALUOHATBHBIX
METO/IOB TIOMCKA PEIICHUS; YMEHUE UCTOIb30BaTh NPUOOPETEHHbIE 3HAHUSI U HABBIKU B
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HECTaHJapTHBIX CUTyallUsaX, TPeOYIOLIMX BBIXOAA Ha MHOW, 0oJjiee BHICOKUU YPOBEHb
3HAHUU; PUBEACHBI AHATUTUYECKHAE 3aBUCUMOCTH U PACUETBHI;

— «7 GammoBy» — BBICTABISICTCS, €CIM NPH OTBETE HA BOMPOC CTYIACHT MPOSBUI
BBICOKMI YPOBEHb 3HAHUM IPU OTBETE HA BOIPOC, IIOKA3ajJl YMEHHE IPUMEHSTH
TEOPETUYECKUE 3HAHMS [UJI PEIICHUS MOCTABJICHHOW 3a/a4d, YETKO BIAACET W
MPUMCHSICT aHAJIMTUYECKHUE 3aBUCUMOCTH JIJISl YCIIOBUH 3a/a4uu, yMeeT (hOopMyIupoBaTh
BBIBOJIBI, OJIHAKO TMPU PENIEHWH 33Ja4d JONYCTWJI HEKOTOpPbIE HETOYHOCTH,
HEJI0OCTATOYHO 0OOCHOBAJI AOIMYIIEHUS, KOTOPbIE UCIIOJIb30BAIUCH MIPU PEIICHUH 33/1a4K;

— «6 6amIoB» — BBICTABIAETCA, €CIU MIPH OTBETE HA BOMPOC CTYJEHT OOHAPY KU
yMeHuEe CBOOOAHO MPEIOCTaBIATh MPABWIbHBIE OTBETHI HAa MOCTABJICHHBIE BOMPOCHI C
UCIIOJIb30BAaHUEM TEPMHUHOJIOTHH, a TaK)Ke 3HAHUM, NMPUOOPETEHHBIX paHee; HAIUYue
HECYIIECTBEHHBIX HEJOCTAaTKOB WJIM HAPYLIEHHUs IOCIEAOBATEIBHOCTH W3JI0KECHUS;
WCIIOJIb30BaHUE HE CaMbIX PAllMOHAIBHBIX METOJIOB MOUCKA PEIICHHS; HE3HAYNTEIIbHbBIC
HEJIOCTATKHU WJIA OIMOKH B pacueTax;

— «4 Gamia» — BBICTABIISIETCS, €CJIA NP OTBETE HA BOMPOC CTYJIEHT OOHAPY U
0a30BbIC 3HAHUA MO BOMPOCY, 3HAHUE OCHOBHBIX AaHAJUTUYECKUX 3aBHCUMOCTEH,
OMUCHIBAIOIINX 3aJaHHBIA TPOIIECC, OJTHAKO JIOMYCTUJ CYIIECTBEHHbIC OIIMOKU MpHU
BBINIOJIHCHUMA PACYETOB, HE CMOI CHCTEMATHU3UPOBATH MCXOJHBIE JIAHHBIE U
c(hopMyIHPOBAThH BHIBOIHI;

— «2 Oata» — BBICTABIISICTCS, €CJIA TP OTBETE HA BOMPOC CTYICHT OOHAPYKHUI
BJIAJICHUE  OCHOBHBIMU  TIOJIOKEHUSIMU ~ MaTepuaia, HO  (¢parMeHTapHO U
HEIOCJIEIOBATEIBHO JAeT OTBEThI Ha MOCTABIICHHBIE BOMPOCHI; Cladble MPAaKTHUYECKUE
HABBIKM; TTOMCK PEIICHUS TUIOBBIX CTAHJAPTHBIX 33/1a4 HEpAlMOHAIBHBIMU CIIOCOOaAMU
C MPUHIUITHATIEHBIMU OIIUOKAMU;

— «( 6anoB» — BBICTABIIAETCS, €CJIM MIPU OTBETE HA BOMPOC CTYJACHT OOHAPY U
HE3HAUUTETbHBIN OOl 00beM 3HaHWM, OTCYTCTBHME HABBIKOB B PEIICHUU 3a7ad IO
pa3TUYHBIM TE€MaM JUCIUIUIMHBI JOMYCTHJI MPUHIIUIHAIBHBIC OMUOKHU MPU PEUICHUU
3a7a4, KOTOPbIE HE JAlOT BO3MOXKHOCTH BBINIOJIHUTH 3a/JaHUE, WIIA €CJIH PELICHUE
34144l OTCYTCTBYET.

VYTBepxeHo Ha 3aceaHuu Kadeapsl «O0mas, pusnueckas 1 opraHndeckas XUMHUs»,
poTokoJ Ne or . 20 1.

3aBenyromuii kageapoit E.N. Boikosa

4.5. Kpurepum oueHMBAHHMS YPOBHSI YCBOEHUSI Y4eOHOI0 MaTepHaJia
AUCHUIIMHBI «O01asi 1 HeOPpraHu4ecKkasi XUMHsD)

OueHuBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOro MaTepualia THUCUUILIAHBI
«OOmas 1 HeopraHUYecKass XUMHUS» TMPOU3BOJUTCA B XOJ€ TEKYLIEro KOHTPOJS M
IIPOMEKYTOUHOM aTTeCTALMU (CEMECTPOBOTO KOHTPOJIS).

Texyumuii KOHTPOJIb 3HAHUH CTYJIEHTOB OUHOM (HhOPMBI 00YUEHUSI TPOU3BOIUTCS
1O pe3yjibTaTaM YCTHBIX W MHUCbMEHHBIX OMPOCOB B XOJ€ MPOBEACHUS JIaOOPATOPHBIX
3aHATUNA. MakcCUMalIbHOE YKCIIO OAJIJTOB TEKYIEro KOHTpoJs — 50 6aos.

IIpoMexyTouHasi aTTecTAalUsi TI0 pE3yJbTaTaM OCBOCHHS JIUCIHMILIMHBI B
ceMecTpe MPOBOJIUTCS B JOPME CEMECTPOBOTO Kk3aMeHa. Dopma MpoBeIeHHUS K3aMeHA
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— MNHUChbMEHHAas. OK3aMEHAllMOHHBIM Oujer BkiIoYaeT B cebds  Ssompocos.llpu

OLICHMBAaHUM CTYJIEHTa Ha 3K3aMEHE IPENoJaBaTellb PYKOBOACTBYETCS KPUTEPUSIMH,
MPUBEACHHBIMU B TaOJIHIIE.

MakcumanbHOE KOJIMYECTBO OajuioB 3a OTBET HAa BONPOC 3K3aMEHAILIMOHHOIO
OwsieTa 3aCUMTHIBAETCA CTYJEHTY B CJy4yae, €CJIM OTBET IOJATBEP)KIACT BIAJCHHE
CTYZCHTOM 3HaHHUSIMHU B TIOTHOM 00beMe yueOHON MPOTrpaMMBI.

B cnywae, eciim OTBET Ha BOIPOC HE B IOJIHOM MEpE OTBEYAET MPHUBEICHHBIM
TpeOOBAaHUSM, CTYICHTY 3aCUUTBIBACTCS] KOJIMYECTBO OaiioB, paBHoe 15. [lpu orcyTcTBUM
NPAaBUJIBLHOIO OTBETA HA MOCTABJIEHHBIN BOIIPOC CTYAEHT roirydaeT 0 0aioB.

Tabnuia — Pacnipenenenre 6a10B 0 CEMECTPOBOMY IK3aMEHY

MakcumanbHO
dopma KOHTPOJIA BO3MO>KHOE KOJIMYECTBO
0asioB

OtBer Ha BOIIPOCHI Borpoc 1 10
HK3aMEHAIlMOHHOTO OusieTa

BOIIPOC 2 10

BOITpOC 3 10

Bompoc 4 10

BOIIPOC 5 10

NUTOIO: 50

HToroBasi oueHka orpesesseTcs MmyTeM CyMMHUPOBAHUS KOJIUYECTBa OAIOB I10
pe3ynbTaTaM TEKYIIETO KOHTPOJISA U KOJUYECTBA OAJUTOB IO pe3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKkcHMaJIbHO BO3MOKHOE KouuecTBo 0ayioB — 100.

[lonyuennass omenka 1o 100-Oa/sibHOM IIKajie OMPEAENIeT OILEHKY [0
rocyaapcTBeHHou mikaje u mkane ECTS:

Cymma 6aiioB Ouenka Ouenka
o 100-0anpHOM mIKaie no mkane ECTS 110 TOCYAAPCTBEHHOMU IIKAJIE
90-100 A OTnuaHO
80-89 B
75-79 C Xopomro
70-74 D
60-69 = Y IOBJIETBOPUTEIBHO
3559 s HeynosnerBopurenbHo
0-34 F*

* — ¢ 00s3aTEIBHBIM IMOBTOPHBIM U3YUYCHUCM AUCHUIIIINHBI.

IlepeBox ouenkun u3 100-OamnpHOM mmIKansl B rocyaapctBeHHyro U ECTS
OCYIIECTBJISIETCSI B COOTBETCTBHMU CO INKanou, mnpuBeieHHoW B «llomoxkenun 006
opraHu3alnud y4yeOHoOro mpouecca B J(OHEUKOM HAllMOHAIBHOM TEXHUYECKOM
YHUBEPCUTETE.
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4.6. [IpuMep TeKkylIero onpoca Ha JJadopaTOPHBIX 3aHATHUIX

JlaGopaTopHass pabora Ha Temy: KHCIOTHO-OCHOBHBIC CBOKMCTBA OKCHIOB U

TUAPOKCHUIOB. BONpOCKI mpH TEKyIIeM Ompoce:

1. Kakrie 0CHOBHBIC KJTaCCHl HEOPTaHUICCKUX COCTUHEHUI BBI 3HaeTe?

2. Kakue cl1oKHbIC BEIeCTBa OTHOCIT K OKCHIaM?

3.Kak ompenenutb OCHOBHO-KHUCJIOTHBIE CBOWCTBAa OKCHIOB: TEOPETHUCCKHU?
AKCIIEPUMEHTAIBHO?

4. Kakue CJI0)KHBIC BEIIECTBA OTHOCST K THAPOKCHIaM?

5. Kak onpenenuTs OCHOBHO-KHCIOTHBIE CBOWCTBA THIPOKCHIOB: TCOPCTHUCCKHU?
AKCIIEPUMEHTAIBHO?

6. Uto o3nauaer TepmuH «amdortepHocTs»? IlpuBenurte mpuMepsl aMm(pOTEPHBIX
OKCHJIOB U THIAPOKCHIOB.

7. KakuMi KHCIIOTHO-OCHOBHBIMH CBOMCTBAMH 00iagaroT okcuiabl: Si0,, CrOs,
BaO, Cu,0? ObocHyiiTe CBOI OTBET.

8. KakuMu KHCITOTHO-OCHOBHBIMH CBOMCTBaMU 00amaroT ruapokcuasl: Cu(OH)y,
H,COs, Zn(OH),, Ti(OH),? O6ocHyiiTe cBOI OTBET.

9. C xakuMH BellleCTBaMU B3aMMOJCHCTBYET pacTBOp THApOKcHaa HaTpus: HjS,
Ca0, S0,, Ba(OH),, Cs,0? ObocHyiiTe CBOIi OTBET.

10. C xakuMu BeIIECTBAMH B3aUMOJICHCTBYET pacTBOp cepHOM kuciaotel: HoCOg,
CO;, SiO,, CuO? O6ocHy#TE CBOM OTBET.

4.7. lpuMepHasi TeMATHKA HHIANBUAYAJIbHBIX 3aaHUM

TemaTtnka WHAMBUAYAJIbHBIX 3aJaHUM OpPUEHTUPOBAHA HA  COAECPKAHUE
M3y4YeHHOro Kypca «Xumus». CTyaeHTam mnpemjiaraerca I0 HWHIWBUAYAJIBHOMY
BapUAHTY PEIIUTH 337a4i Ha N30paHHBIC TEMbI Kypca U KPaTKO M3JI0KUTh alITOPUTM UX
pELICHUS.

[IpumepHbIE TEMBI HUHAMBUAYAIBHOIO 33 IaHUS:

1. CrexuomMeTpuyecKue pacuerbl

JInst 3a1aHHOTO ypaBHEHUS peaKIuu

1) monbepuTe cTeXNOMETPHUYECKUE KO DUIIMCHTBI;

2) onpenenuTe MOJIIPHYIO MacCy BCEX pPEarupyroluX BEIIECTB;

3) M0 WM3BECTHOMY KOJMYECTBY OJHOIO M3 PEAreHTOB paccuMTaiiTe mMaccy BCex
OCTaJIbHBIX YYaCTHUKOB PEAKITUH.

2. XuMHU4ecKasi TePMOIMHAMMKA

Jlnia peakuu, MpUBEACHHOMN B TaOJIMIIE, BHITIOIHUTE CISAYIONINE 3a1aHuUs:

1) paccuuTaiiTe  CTAaHIAPTHYIO  DHTAJBIUI0  PEAKIUU M YKaXHTE,
HK30TEPMUYECKAs WIIM SHAOTEPMHUUECKAs] PEaKLUs POTEKAET;

2) 0e3 pacyeToB YKaKHUTE, KaK HM3MEHSCTCS DHTPOMNHS JIAHHOW XUMHYCCKOM
pEeaklnH, BBIBOJ MOATBEPAUTE PACUETOM CTaHIAPTHOU SHTPOIIUH PEAKIINH;

3) onpenenuTe, B KaKOM HampaBieHHHM (NIPSIMOM WM OOpaTHOM) Oyrer
nporekarb peakunu npu 298 K, ecnm Bce ee y4yaCTHHKM HaxOASTCA B CTaHIAPTHOM
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coctositHuu. Pacuerom OIpCACIINTC HWHTCPBAJI TEMIICPATYpP, B KOTOPOM BO3MOXKHO
CaMOIIPOU3BOJIbHOTO IMMPOTCKAHUA PCAKIIMU B IIPSAMOM HAIIpaBJICHWH.

4. XuMHn4yecKass KHHETHKA U PaBHOBecHe

JIns1 reTepOreHHON XUMUYECKON PEAKIINU:

1) 3anummTe KUHETUYECKOE YpaBHEHUE JJIs IPSMOM M 0OpaTHOM peakimii;

2) ompenenute, KaKk M3MEHUTCA CKOPOCTh JTAHHOM XMMHYECKOW pEeaklHH IMpu
NOBBILICHNUHU JaBieHus B cucreMe B N pas;

3) HamumuTe BBIpAXKEHHE KOHCTAHTBI K. M K,IeTepOreHHOr0 XUMHUYECKOTO
paBHOBECUS JUIs1 IPUBEICHHON I€TEPOTE€HHON XUMUYECKON PEAKIINY;

4) B xakylo CTOPOHY CMECTUTCS paBHOBECUE B U3y4aeMOUl CUCTEME, €CIIU 0011Iee
JIABJICHUE B CUCTEME YMEHBIIUTCS? Y BEIUUNATCS?

5. PacTBOpBI
JI71d IpeIIto)KEHHOM COJIN

1) paccunTaTh KOHIICHTPAIIMIO PacTBOpPa yKa3aHHOW COJIM: a) MPOICHTHY, 0)
MOJISIPHYIO, B) MOJISUIBHYIO, T) MOJIBHYIO JIOJIIO PACTBOPUTEIS U PACTBOPEHHOTO
BelecTsa. [InoTHOCTE pacTBOpa mpuHATH paBHOM 1,1 r/mi.

2) OnpenenTh TeMIlepaTypbl KHIICHUS W 3aMEp3aHUs PacTBOPOB (M1 BOJHBIX
pactBopos K,=0,54; K,=1,86).

3) CocTaBUTh ypaBHEHHE THUIPOJIM3a IMPEIJIOKCHHOW COJIM B MOJICKYJSIPHOM H
MOHHO-MOJIEKYJIIPHOM BUJE. PaccunTarh cTeneHb rupoiamn3a.

4.8 KypcoBoe npoekTUpoOBaHue

VY4eOHBIM MJIAHOM KYypCOBOE MPOEKTUPOBAHUE HE 3aIlJIAHUPOBAHO.
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5. YYHEBHO-METO/IUYECKHUE MATEPHUAJIBI 110 JUCIUIIJIMHE

PEKOMEHAYEMAS JINTEPATYPA

OcHoBHaf:

1. Mudraxosa, H. IIl. O6mas u Heopranuveckass xumus. Teopus U MpakTHUKA :
yuebHoe mocobue / H. III. Mudtaxosa, T. II. IletpoBa. — 2-¢ m3n. — Kazanp :
KazaHckuii HallMOHATBLHBINA UCCIEA0BATEIBCKUI TEXHOIOTHYECKUN yHUBepcuTeT, 2019.

— 336 ¢. — ISBN 978-5-7882-2651-4. — Texkct : amektponHbiii // [udposoi
o0Opa3oBaTeIbHBIM pecypc I[PR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/109527.html—  Pexxum  pmocTyma: Jaasi  aBTOPH3UP.
I10JIb30BaTENIEN

2. CemenoB, M. H. Xumus : yuebnuk mnsa By3oB / U. H. Cemenon, U. JL
[leppunoa. — Cankt-Ilerepoypr : XUMU3 AT, 2022. — 656 ¢. — ISBN 978-5-
93808-389-9. — Texkct : anextponHbiit // Ludposoit obpazoBarenvubiii pecypc IPR

SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html — Pexum
JIOCTYIIA: ISl aBTOPU3UP. TTOIB30BaTEIIEH

JonoJIHUTeIbHAA:

3. YukanoBa, E. C. OOmas u HeopraHuueckas XuUMHUS : JIaOOpaTOPHBIN
npakTUKyM it OakanaBpoB | kypca xumumyeckoro ¢akynprera OMI'Y, HanpaBieHue
noarotoBku 05.03.06 «2konorusi U MPUPOJONOIB30BAHKUE», MPOQPMIb MOATOTOBKH
«Ypooskomorusi» / E. C. Yukanora, O. A. I'omoBanoBa. — Owmck : M3maTenbcTBO
Omckoro rocyaapcTBeHHoro ynusepeurera, 2021. — 44 ¢. — ISBN 978-5-7779-2560-
2. — Texcr : snexkrponnsiii // [udposoit oOpazoBarensubliii pecypc [PR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/120309.html— Pexwum noctyma: ms
aBTOPU3HUP. MIOJIB30BATEIIEN

4. Kporosa, U. B. Ilpuxnannas xumus : yueoHoe nocooue / M. B. KporoBa. —
Kpacnospck : Cubupckuii ¢penepanbubiii yausepcuret, 2020. — 148 c. — ISBN 978-5-
7638-4215-9. — Texkcr : anextponHbsld // Ludposoii obpazoBatenbhbiii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/100090.html— Pexum
JOCTYyTA: JJIsl aBTOPU3HP. MOJIb30BATENEH

6. YHEBHO-METOANYECKOE OGECIIEYEHUE JUCIHUIIJINHbI

MeTtoauyeckue ykasanus, u3ianubie B JJTonHTY:

5. Meroauueckue ykaszaHus K J1aboOpaTopHbIM paboTaM 1o OOImeld XUMUU
[DnekTpoHHBIN pecypc] : mmas 00ydaromuxcs HEXMMHUYECKUX CHEIHaTbHOCTEH BCEX
dopm obyuenus / TOYBIIO "IOHHTY", Kad. obm., ¢us. u opran. Xumuu ; [COCT.
E.W. BonkoBa u np.]. - 1 M6. - Honeuk : TOYBIIO "JIOHHTY", 2020. - 1 daiin. -
Cucrem. TpeboBanms: Acrobat Reader. URL: http://ed.donntu.ru/books/20/m5167.pdf

6. MeTonuyeckue peKOMEHIAIMK ISl CaMOCTOATEIBHOW PaOOThl M BBHITTOJIHEHUS
WHIUBUIYAIBHBIX 3aJlaHuii 1o juciuiuimHe "OOmas U HeopraHuyeckas Xumus'
[DnexTpoHHbIN pecypce] : st odydaromuxcst mo HampasiaeHuro 18.03.01 "Xumuueckas
texHosiorus", Bcex ¢dopm obydyenuss / I'OY BIIO «JIOHHTY», Kadeapa oOuiei,
busnueckoit u opranndeckort xumuu ; 'OYBIIO "JIOHHTY", Kad. o6m1., ¢hus. u opras.



https://www.iprbookshop.ru/109527.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/120309.html
https://www.iprbookshop.ru/100090.html
http://ed.donntu.ru/books/20/m5167.pdf
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xumuH ; [coct. E.M. Bonkosal. - 3 M6. - Jlonenk : TOYBIIO "JOHHTY", 2020. - 1
daiin. - Cuctem. TpedoBanus: Acrobat Readerhttp://ed.donntu.ru/books/20/m5253.pdf

7. Metoauueckne yKa3aHWs K BBIMOJHEHHUIO TMPAKTUYECKUX paboT 1o
nucuumuinHe "OOmas W HeopraHuyeckas xuMus" [DIEKTpOHHBIN pecypc] : mid
oOyuatomuxcs 1o HampaieHuto 18.03.01 "Xumuueckas texHomorusi" Bcex GopMm
oboyuenust / 'OY BIIO « IOHHTY», Kadenpa obmielt, puznueckoit 1 opraHudeckon
xumun ; [OYBIIO "JJOHHTVY", Kad. ob6m., ¢u3. u oprad. xummm ; [cocT. E.W.
Bonkosa]. - 882 K6. - Honernk : TOYBIIO "IOHHTY", 2020. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader.http://ed.donntu.ru/books/20/m5251.pdf

8. Meroauueckue peKOMEHAAIMH K BBIMOJHEHUIO WHIUBUYAIbHBIX 3aJaHUI 110
mucuuiuinHe  "Xumus" [DneKTpoHHBIM pecypc]| : s oOydaromuxcst BceX (opm
ooyuenust / 'OY BIIO "JOHHTYVY", Kadeapa oOuielt, ¢puznueckoil 1 opraHU4ecKou
xumun ; 'OYBIIO "IOHHTY", Kad. oOm., ¢u3. u opran. xumuu ; coct.. E. W.
Bonkora [u np.]. - 739 K6. - Jloneuk : T'OYBIIO "JOHHTVY", 2021. - 1 ¢aiin. -
Cuctem. TpeboBanus: Acrobat Reader.http://ed.donntu.ru/books/21/m7261.pdf

QJIEKTPOHHO-UHO®OPMAIIMOHHBIE PECYPCbHI

OBC JIOHHTY - http://donntu.ru/library
JucranmonHbIi Kype «O0mast 1 Heopranmueckas xumusi» - http://dist.donntu.ru

Internet-pecypcni

1. IPRSmart :aBromatuzup. Oubn. wundopMm. cucrema // Hayunas OubimoTexu
JIOHEIKOTO HAIMOHAJIBLHOTO TEXHUYECKOTo yHuBepcuteta. — Jlonenk, 2003-2022. —
Pexum poctyma : s 3aperucTUpUp. NOJb30Bareiie B JioKanbHOW cetu Hb
JOHHTY. — TekcT : 31eKTPOHHBIIA.

2. DIIEKTPOHHBIM  KaTajmor Hay4dHoW Oubmmoreku JIOHENKOTro  HAIMOHAIBHOTO
TexHuueckoro yHuBepcutera. — Jonenk : Hb JOHHTY, 1999-2022. — URL:
http://ec.donntu.ru/. — TekcT : AIEKTPOHHBIH.

3. Uadopmuo : snextpon. crnpaBounuk / OO0 «PUHO®ULly. — Mocksa :U3nat. mom
«Uudopmuo», [2018-2022]. — URL: https://www.informio.ru/. — Texkcr
AIEKTPOHHBIN.

4. IPRsmart : Bech koHTeHT DBC IPR BOOKS : mmudposoit ob6pazosar. pecypc / OO0
«Ain IIm Dp Menua». — [CapatoB : Ai I[lu Dp Memma, 2022]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma : ajas aBTOpU3HP. MOJIb30BATEICH. —
Tekcr. Aynuno. 300paskeHus : SJIEKTPOHHBIC.

5. Jlanp :3nexkTpoHHO.-0M0M. cuctema. — Cankt-IlerepOypr : Jlanb, cop. 2011-2021. —
URL.: https://e.lanbook.com/. — Pexum moctyma : i aBTOPU3HUP. MMOJIb30BaTEIICH. —
TeKCT : 3JIEKTPOHHBIN.

6. Hayunas osnektponnas O6ubmmoreka eLIBRARY.RU :madopm.-ananur. mopran /
OOO Hayunas anektponHas Oubnmoreka. — MockBa : OOO Hayu. snektpoH. 6-ka,
2000-2022. — URL: https://elibrary.ru. — Pexum poctyma : ais 3apervcTpup.
I10JIb30BaTeNIel. — TEKCT : AJEKTPOHHBIM.


http://ed.donntu.ru/books/20/m5253.pdf
http://ed.donntu.ru/books/20/m5251.pdf
http://ed.donntu.ru/books/21/m7261.pdf
http://donntu.ru/library
http://dist.donntu.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

8.1. YueOnas aymutopus Ne 7.118, yueOHpIli KOpmyc 7, mjsl TPOBEACHUS 3aHATHIM
JIEKIIMOHHOTO THIIA, TPYIMOBBIX ¥ WHAWBUAYAIbHBIX KOHCYJBTALUH, TEKYIIIETO KOHTPOJIS
U TPOMEKYTOYHOH arrectanuu (MyJabTUMeIuitHoe oOopynoBanue: HOyTOyK (OC -
Windows 8.1 Professionalx86/64 (akagemudueckas noammcka DreamSparkPremium),
LibreOffice 3.3.0.4 (munensuss GNULGPLV3+ u MPL2.0), MyIbTUMETUIHBIN TPOSKTOP,
9KpaH; CHelUaNM3UpOBaHHAs MeOeNb: JOCKa ayIWTOpHas, CTOJbI ayJUTOPHBIC, CTYJIbS
YUEHHYECKHE; IEMOHCTPAIIMOHHBIE CTEH/IbI U TJIAKATHI).

8.2. YueOnas ayautopust Ne 7.115, yueOHbIil Kopmyc 7, Iisl IPOBEIEHUS J1aOOPATOPHBIX
3aHATUAN, TPYNINOBBIX M WHAMBUAYAIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJS U
NPOMEXYTOUYHOM aTTectauuud (MyJabTUMenuitHoe oOopynoBanue: HOyTOyK (OC -
Windows 8.1 Professionalx86/64 (akanemudeckas mnoamucka DreamSparkPremium),
LibreOffice3.3.0.4 (mumensuss GNULGPLV3+ u MPL2.0), MyabTUMEIUIHBINA TPOSKTOP,
9KpaH; CHELUATM3UpPOBaHHAs MeOenb: JOCKAa ayJUTOPHAs, CTOJIbI ayJUTOPHBIC, CTYJIbsS
YUYECHMYECKHEe; JEMOHCTPAllMOHHBIE CTEHABl M  IUIaKaThl, BECHIAHAIMTHUYECKUE,
BECHITEXHUYECKHUE; IMTaTUBBUIA00PATOPHBIC; MKAPMETAITHUSCKHN; MKAPBICYIUIHHBIC
mKa(bIBEITSKHBIE, pedpakTomerp MPD-22; akBaguctumuiarop J-4; nmaboparopusiiipH-
METp; OCyJla XUMHUUECKasi CTEKJISTHHAS: MPOOUPKH, OIOPETKH, BOPOHKH, KOJIObI).

8.3. IlomemeHus 11 CaMOCTOSATENBHON PaObOTHI C BOBMOKHOCTBIO TIOJIKITFOUEHUS K CETH
"Untepuer" u oOecriedeHHeM JOCTyNma B DJEKTPOHHYIO  MHGOPMaIMOHHO-
o0pa30BaTeNbHYI0 Cpely OpraHHu3allii: YUTAJIbHBIC 3allbl, yuyeOHble Koprmyca 2, 3
(KommbroTepHass TeXHUWKAa C BO3MOXKHOCTBIO TOAKIIOUEHUs K cetn «MHTepHeT» u
o0OecriedeHreM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpEIy
(OUOC HOHHTY) u snexkrponHo-6ubanoreynyto cucremy (ObC [PRbooks), a Taxxke
BO3MO>XHOCTBIO MHJIMBUTyaJIbHOTO HEOTPAaHUUYEHHOTO JocTymna oOydarommxcs B ObC u
BOUOC mnocpeactsom Wi-FI ¢ mepcoHanbHBIX MOOWIBHBIX ycTpoiictB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmectBennas munensus MPL 2.0,
GrubloaderforALTLinux— muensus GNULGPLV3, MozillaFirefox— nmuuensus MPL2.0,
Moodle  (ModularObject-OrientedDynamicLearningEnvironment) —  nuueHsus
GNUGPL).
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