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1. Ilean ocBOeHHS AN CIUIIMHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAaHUH B O00JACTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOIIME CBOWCTBA XWUMHUYECKHMX COECAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIIbHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TNPH H3YYCHHUH
CIIELIMAJIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctummuaa b1.b.12 «Xumus» Bxoaut B 0a30Byr0 dacTh Oyioka 1 oOpa3oBaTenbHOI
IPOTPaMMBI.

JIyis u3ydeHusl AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS W BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3yabTare TOJY4YeHHUs CpeaHero (MoJIHOro) oO0IIero oOpa3oBaHUS IO JUCIHMILIHHAM «XUMUS,
«Du3ukay, «MaTemMaTukay.

3HaHUS M YMEHUSl CTYJACHTOB, TOJYYCHHBIC NpPU W3YYCHHHM IAHHOW JUCHUIUIMHBI OYymyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHoCTh
KHU3HEEATCILHOCTHY, « DKOIOTHSY.

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUsD» 00ydaroluics JOHKEH 00a1aTh cleayomein
KOMIIETCHIIMEH:

CTpyKTYpHBIN 3JIEMEHT [Inanupyemble pe3ynbTaTbl 00yUEHHs
KOMIIETEHIINH
OK-1
CNOCOOHOCTHIO K a0CTPAKTHOMY MbILILICHHI0, AHATN3Y, CHHTE3Y
3HaThb - OCHOBHBIE XUMHUYECKHE IIOHATHUS, IIOJIOKEHHS W 3aKOHBl B HX

JIOTHYECKOM IEJIOCTHOCTH | MTOCIIEI0BATEIHbHOCTH;

- OCHOBHbBIE METO/bl HAyYHOTO WCCIICIOBAHMS: aHAU3, CUHTE3 -
TJIABHBIC  TIOJIOKEHHSI ~ METONOJIOTHM ~ HAYYHOTO  HCCJIEIOBAHUS;
oOIleHay4yHble  METOJbl  IMPOBEACHHUS  COBPEMEHHOIO  HAy4YHOI'O
WCCIICIOBaHHS

Ymerb - TPOTHO3UPOBAaTh BO3MOXKHOCTb MPOTEKaHHUS CaMOIPOM3BOJIBHBIX
MPOIIECCOB B PA3IMYHBIX XUMUYECKHX CHCTEMAX;

- peaJM30BbIBATh METO/Ibl HAYYHOT'O UCCIIEIOBAHUS,

- WCTONB30BaTh METOJBl aHAIM3a W MBIIUICHUS TPH COCTABICHUH
HAy4YHOT'O TEKCTa B COOTBETCTBHM CO CHEIM(PUKON mpodeccnoHaIbHON
NeSITeTbHOCTH;

- (¢dopMHpOBaTh CBOIO MHPOBO33PEHUYECKYIO TO3MIHMI0 B OOIIECTBE,
COBEPIICHCTBOBATh CBOM B3TJIS/IBI M YOCIKICHHS

Brnaners - HaBbIKAMHM TPUMEHEHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH;

- OCHOBHBIMH METOJIaMH HayYHOT'O UCCIIeIOBaHMUS;

- HaBBIKAMH IyOJIMYHON peYd M NHUCHbMEHHOTO apryMEHTHPOBAHHOTO
U3JI0KEHUSI COOCTBEHHOM TOUYKH 3pPEHUS,

- HaBBIKOM a0CTPAaKTHO MBICINTh, AHAIN3UPOBAaTh, CHHTE3UPOBATH
oJTy4aeMyro HH(opMaIuio.

OK-7
TOTOBHOCTHI0 K CAMOPA3BUTHIO, CAMOpCAJTIN3AIIUH, HCITOJb30BAHUI0 TBOPYECCKOI0 MOTCHIIMAJIA




3HaTh

- HOPMEI KYJIbTYPbI MBIIIIJICHUA, OCHOBEI JIOTUKH, HOPMBI KPUTUYCCKOT'O
noaxoaa, OCHOBbI MCTONOJIOTMHA HAYUYHOI'O 3HAHU, (I)OpMBI aHaJim3a

YMeTn

- pelIaTh pacyeTHbIE 3a/1a4K IPUMEHUTENILHO K MaTepraity IporpamMmmsl;

- aJeKBAaTHO BOCIPHUHUMATh HWH(POPMALIMIO, JIOTHYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U TUCBMEHHYIO PEYb;

- KpUTUYECKH OLEHUBaThb CBOM JIOCTOMHCTBA M  HEJOCTaTKH,
aQHAJIM3UPOBATH COLMAIBHO 3HAYNMbIE POOIIEMBI

Bnaners

- HaBBIKAMH MTOCTAHOBKH II€JIM, CHOCOOHOCTHIO B YCTHOW M MUCHMEHHOU
pedu Jorudecku 0hOPMUTh PE3YIbTATHI MBIIIUICHUS;

- HaBBIKaMU BBIPAOOTKH MOTHUBAIUU K BBITIOJIHEHUIO
npoeccroHaIbHOI 1eATEeNbHOCTH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABISIET 3 3a4eTHRIX eauHuIbl 108 aka. yacos:

KOHTaKTHas pabota — 15 akaj. gaca:

— aynutopHas — 14 akan. 4acos;
— BHeayauTopHas — 1 akaj. yaca,

camocTtosTenbHas padora — 89,1 akaj. yaca,
MOITOTOBKA K 3adeTy — 3,9 akan. daca
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1. Xumuyeckasi TepMOJIMHAMUKA 1 1 - 15 -CAMOCTOSTENEHOE H3yUCHHe 3amura koHTpobHOM |OK-1 —3yB
y4aeOHOi u Hay4HO} | PAOOTHL. OK-7 -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
2. XuMuyeckasi KHHETHKa 1 1 - 15 -CaMOCTOATEIIbHOE u3ydeHue|3ammuTa koHTposibHOM |OK-1 —3yB
yueOHOi u Hay4YHOI1 | paboTBhI. OK-7 -3yB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1 1 | 421 20 - odopmieHue oTyeTa IO |3almra naboparopnoii| OK-1 —3yB
"1abopaTopHBIM paboTam; paboTBI. OK-7 -3yB
-CaMOCTOATEIIbHOE u3ydeHue|3amra KOHTPOIbHONU paboThI.
y4eOHOI " Hay4yHOU
JUTEPATYPHI;
- pelieHue KOHTPOJIbHOU
paboTHI.




AynutopHas
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4. JlucriepcHbIE CUCTEMBI 1 1 - 10 -CaMOCTOSITEIBHOE u3ydeHue |3ammra KoHTpoJbHOM |OK-1 —3yB
y4eOHO u HAY4YHOM | paboTBHI. OK-7 -3yB
JUTEPATYPBI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIE| 1 1 2 10 - odopmieHue oTYeTa  Io|3ammra naboparopHoii| OK-1 —ys
MPOIIECCHI nabopaTopHBIM paboTam; paboTHI. OK-7 -3yB
-CaMOCTOSITETIbHOE u3ydeHue | 3ammra KOHTPOJIbHOU
yueOHOU u HAy4YHOMU |pabOTHI.
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 1 2 19,1 - odopmieHue oOTYeTa  Io|3almra naboparopHoii| OK-1 —3yB
nabopaTopHBIM paboTam; pabotsl. 3ammura KouTpossHOi | OK-7 -3yB
-CaMOCTOSITEIbHOE u3yuyeHue | paboThl.
yueOHoU 51 Hay4YHOU
JUTEPATYPBI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro mo aucuunijinHe: 1 6 | 821 89,1 KonTposbHas padora,

3auer

W — B TOM umcIie, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTUBHOM (opMme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mnpenojgaBaHuMs — IUCHMIUIMHBI  «XHMHUSA» IPUMEHSETCA  TpaJulMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuuu mpoxoAAT Kak B HMHGOPMALMOHHOM (opme, rie MMeeT MeCcTo IOCielI0BaTeIbHOe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaJIbHBIMU CPEICTBaMH, Tak U B (opMe JIeKIMii-Oecenpl UM quanora ¢ ayIuTOpUen, JIeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUN
MaTepHall 3apaHee BhIIAETCS CTYAEHTaM JUIsl CAaMOCTOSITEIbHOIO U3YUEHMS], I OATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JEKIHsI IPOXOAUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B nexnuu MOTyT MCHOJB30BATHCS HIIEMEHTHI MPOOJEMHOr0 u3noxeHus. [IpobnemHas Jexius
HAUMHAETCsl C BONPOCOB, C IOCTAHOBKU MpOOJIEMbI, KOTOPYKD B XOJAE H3JI0XKEHUsS Marepuaia
HEOOX0AMMO pemuTh. Takasg JeKiuus nOpeAcTaBisier co0oil  3aHATHE, Mpeanojararomiee
MHULMMPOBAHHOE IIPENoJaBaTelieM IPHUBJICUCHHE ayJUTOPUHM K PEHICHUI0 KPYHNHOW HaydHOH
npoOJeMbl, pPacKpbIBa€T BO3MOXKHBIE IYTH €€ PELIeHUs, [0Ka3blBaeT TEOPETHUUECKYI0 U
IPAKTUYECKYI0 3HAYMMOCTh JOCTHKeHMi. Ha mpoOneMHON neKkiuu HOBOE 3HAHHWE BBOJUTCS Kak
HEM3BECTHOE sl CTyAeHTOoB. [lomydyeHHas nHOpManus yCBaMBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOT'O JUIsl ce0s 3HaHUS.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCMOJIb30BAaHUEM JEMOHCTPAIIMOHHOIO XUMHUYECKOTO 3KCIEPUMEHTa, KOTOPBIM M03BOJIAET Hauboiee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JIeMOHCTpallMi sIBIE€HUH, peakuui uiau mnporeccoB. Bo3MoxxkHO oObenIuHEHHE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anmuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHOH — 00pa30BaTeNIbHON — TEXHOJIOTHH
IIPOBOJATCS JIEKINU-BU3YAIN3allMM, B XOJE KOTOPBIX H3JIOKEHHE TEOPETHUECKOTO Marepuaa
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYECKMMM BemnlectBamu. Ha maGoparopHbix paborax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JlabopaTopHoil pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOWTH MaTepuan IIyTeM BBISBIEHUS CBSI3€d MeXIy KOHKPETHbIM 3HaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JIUHAMHUYecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJIOrHeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIIEPUMEHT,
CTYIEHTHI (hOPMYIHPYIOT 000OIIEHHBIE BBHIBOJIBI IO CEPUU OIBITOB, UCIIOJIb3Ysl NMPUEMbI aHAJIOTUU U
CpaBHEHUS.

CamocTtosTenbHass paboTa CTYIEHTOB SIBJISETCS OJHUM U3 HaubOosee 3(PPEeKTUBHBIX CPENCTB
pa3BuTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusM, YTeHHEe M MpopaboTka
HAay4YHOH JauTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOT0 MaTepualla, MU3J0XKEHHOro IMpernoAaBaresieM, Ha NpOpadOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHUi U MOJATrOTOBKY K PYOEKHOMY M 3aKIIOUUTEIBHOMY KOHTpomoo. [loMHMO 3TOro, cTyaeHTHI
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIILHOM pabOThI B BUIE MPE3CHTAIUIA.

CamocrosTenbHas paboTa CTyIE€HTOB 10 AMCHUIUIMHE «XUMHs» BKIIOYAET pelleHHe 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeeHNH pyOeKHOTO U 3aKITIOUUTEIFHOTO KOHTPOJISI OCHOBHBIMH 33/1a4aMH, CTOSIIIUMU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU NPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TOJIyYE€HHBIX 3HaHUN, YMEHUHI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT OSKCIIEPUMEHTHPOBATb C HOBBIMHU
¢dopmamu  koHTposid. CTyneHTaM IpeJylararoTcst TECThl W 3aJaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJIS ITO3BOJISIET CTYAECHTaM B JI000€ BpeMsl IIPONTH TECT, IPOaHAIU3UPOBATh OLIMOKH M IPONTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM padoTaM, TECTHI LIS
TEKYILLEro KOHTPOJIs,, BOIPOCHI AJIi UTOTOBOI'O KOHTPOJISL BBUIOXKEHBI JUIsl CAMOCTOSATENILHOM paboTh
oOyyaromuxcs Ha obOpazoBarenbHoM moptane ®I'BOY BO «MarHutoropckuii rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononnenun k kKypcy «XuMum» 00ydaromuiics MOKET MPONTH B JHUCTAHLMOHHON (opme
oHJnalH-Kypc «Kak xumus oOBsCHIET U U3MEHsIeT okpyxaroumii Mup». Kype cocrout uz 10 nexuuid.
Kypc nexumii na€r nepBOHadaabHOE IPEACTABICHHE O XMMHMHM M €€ POJIM B KU3HM YEIOBEKA U
obmectBa. OH cocToUT U3 ABYyX yacTedl. IlepBas U3 HUX paccka3blBaeT O TOM, KaK XMUMHUS OOBSICHACT
OKPYKalOIIUA MHpP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HMAYT XMMHYECKUE DPEAKLHUH, KAKUE
BELIECTBA OINPEACIAIOT CBOWCTBA JKUBBIX CHCTEM. BTOpas 4acTh MOCBSAIICHA NMPUKIAIHBIM aclEeKTaM
XUMHH: OHA MTOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOLIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
mojei. B Hell paccka3blBaeTCsl O LEHHBIX MPOIYKTaX XUMUYECKOW NMPOMBINUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMAaTHYECKUX BUICO-JEKIMM U BBIIOJHEHHUE TECTOBBIX 3aJaHUI C aBTOMATHU3UPOBAHHOM IIPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mocienyroummm oOcyxaeHuem Ha dopyme. Kypce sBusercs
o01ieo0pa3oBareabHbIM, HE TPEOYET ClIeUaIbHON MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayIUTOPHUIO
clylaTenei, B IepByIO Ouyepelb CTYAECHTOB HEXMMHUECKUX BY30B U (DaKyIbTETOB U JIOJEH, yKe
MOJIYYMBIIUX BbICIIEE 0OOpa3oOBaHUE, HO KENAIUX OoJyibllle y3HATh 00 OKpYXKAaIoLIEM MHUpPE U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CaMocrosTenbHas pa60Ta CTYACHTOB MNOAPA3ACIIACTCA Ha ayAUTOPHYIO, KOTOpas NpOUCXOIUT
KakK BO BpEM:A na60paTopme 3aHﬂTHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTAOWAX, U Ha BHCAYAHUTOPHYIO,
MNPpOUCXOAAINYIO BO BpEMA IMNOATOTOBKHU CTYACHTAMH OTYETOB IIO J'Ia60paT0pHBIM 3aHATUAM H
BBITTOJTHCHHA JOMAaITHUX KOHTPOJIBHBIX pa60T.

AymuTOpHasT CcaMOCTOSITENbHAss paboTa OO0yYaroIIuXcs MpeanojaraeT —MpOXOXKICHHE
TECTUPOBAHUS 10 KaXKJAOMY pa3eny JUCIHUILUIMHBL. TeCcThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TINyOOKOro MOHMMaHUs H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXJAOMYy BOIPOCY MpeajaraeTcsi 4eThlpe BapuaHTa OTBETOB, CpelId
KOTOPBIX OJUH WM HECKOJBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYMIECTBISICTCS IyTEeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMH U MPOTEKAET OUeHb OBICTPO. MaKkcHMabHOE
KOJIMYECTBO OAJITOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tecrax mo teme «XuMuYeCKash TEPMOAMHAMHUKA»: MEPBBIE IIECTh 3aJaHU OLECHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oaya.

Tecr Ne 1



1. Ilpu paccMOTpEeHMM XUMUYECKON PEAKIIUH cUCmeMd O3HAYAET:
a) MCXOJHBIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIIUI
B) PEaKLMOHHBIN cocy]
I) HCXOAHbBIE PEAreHThI U MPOYKThl PEAKIIUU

2. Ilepsblil 3aK0H (MepBOE HaYaJI0) TEPMOIMHAMUKN MaTEMATUYECKH 3aIIUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)

0) K=R/Nx r) AU= Q-W

3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIbIINS PEaKMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIIUS PEAKLIMOHHOM cucTembl yMeHbaeTcs (AH< 0)
I') AaBJICHUE PEAKLIMOHHOMN CUCTEMBI ITOBBIIIAETCS

4. CraHgapTHBIE TEIUIOBBIC AP PEKTH MPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npyBeICHHBIX PEAKIIMH SBIISIOTCS SHIOTCPMHYCCKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I/M0J1b
06) Hy+4/2 0,=H;0, AH =242 K][/M0J1b
B) 1/2 N2+ 1/2 O,=NO , AH =90 K]I>x/moib
r) 1/2H;+1/2 I,=HI, AH = 26 K]I/M0b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs okcuia azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BoccranoBienun 16T okcuna meau( || ) mo peakuuu :
CuO () *+ C (rpagmm) = CU () + CO (), mornotmiiock 22 k/Ix TEMIOTHI.
DHranbenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hmsa peakmuu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HaIlpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEeaKIIUK MIPU CTaHAAPTHBIX YCIOBUAX U Npu Temnepatype 627°C.

BemtectBo AH®293  (KI>x/Mo1B) S%gs  (JIx/Monp*K)
NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHHs sHepruu ['mOOca mpM CTaHIAPTHBIX YCIOBHSX, NMPH TeMIepaType
627°C n temmeparypy Hadajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBeIMYMBaeTCs B) HE YMEHbIIIaeTCs
0) yMeHbIIIaeTCs ') HE 3HAI0
10. JTannas peakius:
2KC|O3 (TB) —>2KC1 (TB)+302 (r) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HallpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAIO

XuMnuyeckass KHHETHKA



B Tecrax mo teme «XuMHueckas KMHETHKa»: IIEPBOE, BTOPOE, TPETbE, YETBEPTOE U IISATOEC
3ajaHus oueHuBaroTcs B 0,5 Oauia; mecroe, ceipMoe, BOCbMOE, JIEBATOE M Jecaroe — B 1 Oami, a
oJMHHAAIaTOEe — B 2,5 Oaja.

Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS
a) XUMH4ecKasi TepMOJJUHAMUKA
0) TEPMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peakKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJJHO U3 UCXOHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B
enuuuie odbeMa
B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIUU K MOMEHTY OKOHYAHUS PeaKINH
3. B kakux enuHHUIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakuu?
a) MOJIb 1 "¢
0) Oe3pa3mMepHas BETUYHHA
B) MOJIB C
4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?
a) OT MPUPOJIBI PEaruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) 0T 00beMa peaklIMOHHOTO cocya
5. CocrossHue  XMMHYECKOTO  paBHOBECHUS  OOpaTUMBIX  MPOIIECCOB  KOJUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIIEHTPAIUSMH NPOIYKTOB peaKluu
0) pHeprueil akTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anuceiBaeTcs BhIpakeHUE AJIsE CKOPOCTH PEaKIuu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V=K[NOJ*[H.0] 6)V =Kk[NH3][0,] B)V = k[NO]‘[H.0]°
7. Kak 3anmmiercst BeIpaskeHHE Il KOHCTAHTHI paBHOBecHs peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme IMokas3bIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peakuun?
ayl E %

.
6) 2 # 2

A
y 3
—y A

XOJI peaKInu

B) 3

v

9. Yrto MOXXHO CKa3aTh O peaKIuu, H300paXEHHOH Ha TUarpaMme K Borpocy 87
a) 9K30TEepMUYECKasl peaKius

0) SHIOTEepMHUYECKAs PEaAKITUs

B) peaKIIHs ONMUCHIBAET COCTOSTHUE PAaBHOBECHS

10. PaBuoBecue peaknuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0

CMEIIaeTCs BICBO.



a) MpY TOHWKEHUU TEMIIEPATYPHI

0) IIpH MOBBIICHUHU TEMIIEPATYPhI

B) IIPH TIOBBIIICHUH JaBICHUS

11. Jnsa peakuuu Cyo + 2 H 5 () = CH 4 () Ipu HEKOTOPOH Temmeparype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBeCHas KOHIIEHTpamMs BOAOpoJa paBHa 1,2 Monb/n. BeluuciauTe HCXOAHYIO
KOHIICHTPALHUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Ttecrax mo Tteme «PacTBOphI»: IEpBOC 3ajJaHUE OLECHUBACTCA B 1 0al; BTOpOE, TPEThE,
4yeTBEpPTOE, MATOC W IIECTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakun Cu SO4 + KOH — ... cokpaliieHHOE HOHHOE YPABHEHHE 3aIUIICTCS B BHJIC
1) 2K" + S0, = K,S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3)11 4) 13

4. Tns mopasneHus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106GaBHUTH CONAHYIO KUCIOTY

2) n00aBHUTH MIETOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg M BOIBI, CyMMa
K03((HULNEHTOB B ypaBHEHHH HEOOpaTUMOMN AUCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasHa 3,27-107° r/ 100r H,O. Ompexenute MpoM3BeIcHIE
pactBopuMoctu AgC204

1)510"*  2)1,16:10° 3)10,7-10°° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILICHUE

1) wmacchl BemecTBa K Macce BOJIbI

2) KOJMYECTBa BEUIeCTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIM4YeCTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...

1) ruApOKCHI aMMOHUS

2) TUAPOKCUI Kaus

3) XJIOpU KaabIIHs

4) MapraHIoBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WM KUCIYIO Cpeay.
[IpynunHOi 5TOTO ABIAETCA ...

1) snextponus coneit
2) JHCTPOMOPIIMOHUPOBAHUE COJICH
3) ruapaTHpoBaHHUE COJCi



4) ruapoaus conei
10.3na4enne PH uncroit Bojst ipu 25°C cocraBisieT

11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuii yausepcuret um. I.J11.Hocosa

I[I/ICl'lepCHbIe CHCTEMbI

B rtecrax mo teme «JlucnepcHbie CHUCTEMBI»: MEPBOE, BTOPOE, TPETbE U UETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 Oaiu1; mATOE U IIeCTOE 3aaHus - B 3 Oaia.

Tect Nel

1. VYkaxwure pazMepsl YaCTHIl KOJJIOUIAHBIX CHCTEM
1) wmenbme 1 oM
2)  Gombire 100 HM
3) ot 1umgo 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIHUIO KOJUIOM/IA, YAaCTHIBI KOTOPOTO HWMEIOT
HIOJIOXKUTEIIBHBIN 3apsi?
1) KaTuOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. JImst KaKoro 3JIEKTPOJIMTA TOPOT KOAryJISIIUU KOJUIOUIA C MOJIOKHUTENBHO 3apsDKCHHOM YacTHIIEeH
JOJKEH ObITh HAMMEHBIINM?
1)  xmopum Kajus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Munenna 30511 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiamnszaropa?
1)  xuopun xene3a (111)
2) Boma
3)  rUApOKCHI KaiHs

5. IIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunma (1) ¢ 10 ma 0,02H cynedata xanus
obpasyercs 3076 cynabdara cBunIa (I11). K kakoMy 31eKTpoay HOKHBI TepeMENIaThCsl YaCTHIIBI
JMCTIEpCHOM (a3bl mpH 3eKTposu3e?
1)  HaxomATCs B COCTOSHHU JUHAMHUYECKOTO PaBHOBECHSI
2) K Karomy
3) kaHomy

6. B nBe kos6b1 HasIMTO 10 50 MIT 307151 TUAPOKCH A XKene3a. {1 Toro 4roObl BEI3BATh KOATYIISIIMIO
30J11 TOTpeOOBaIoCh A00aBHUTh: B TepByt0 — 5,3 mur 1H pactBopa xyopuaa Kamusi; B IPYTyrO —
18,7 mn 0,001H pactBopa ¢ocdara nHarpus. Belumcaure mHOpor Koaryisiud KaKIoro
DIIEKTPOJIHTA.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE MPOouECChI

B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHTEIBHBIC TPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mectoe — B 1 0am; ceapMoe U BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 OaJIOB.

Teer Ne 1

1. OxucnuTens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTEICHb OKHCIICHUS
2) TPUHHMAET JICKTPOHBI
3) oTmaer CBOM 3JIEKTPOHBI



2. ITporiecc BOCCTAaHOBJIEHUSI IMEET MECTO B Clly4ae, Korjaa ...
1) HelTpasbHBIC ATOMBI IPEBPAIAIOTCS B MOJIOKUTEILHO-3aPSKEHHBIC HOHBI
2) TOJOXXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS
3) oTpuIaTeIbHbIN 3apsi HOHA YBEIHMUUBACTCS
. I3 mpencraBieHHbIX HIKe peakiuii K OBP nucnponopuyuoHupoBaHus NPUHAMICHKUT ...

l) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCA ...
1)  mertauibl, BOAOPO, YIIEPOT
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOIAIINECS B CPETHEH YaCTH TEPHOANICCKOM CHCTEMBI
5. CterneHn OKHUCIIEHUS KUCIIOPO/ia a) B BOJIE U 0) B IIEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCJION Cpejie, BOCCTAaHABJIUBAETCA JO ...
1)  xaruona Mn?*
2)  manrasar-mona MnO,”
3)  okcuma mapranmna (1) MnO

[98)

7. B peakuuu, nporekatomieir mo cxeme Cr,S3 + KNO; 2 K,CrO4 + KySO4 + NO okucienuto
MOJIBEPTAOTCS CIICIYIOLIUE AIIEMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peaKIliy, IIPUBEICHHOM B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme «3J’I€KTpOXI/IMI/III€CKI/I6 CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIOTCS B 1 6ann; TPETHE U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaia.

Tect Nel
1. DAeKTpOIHBINA NOTEHIIMAT OTPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Knamneiipona
3) bonbumMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBHUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykTsl 00pa3yroTcsi Ha KaToJle IIPH AJIEKTPOJIM3E pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHCI0Ta
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(Q(QHIMEHTOB B ypaBHEHHH JICKTPONIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11



3) 10
4) 8
5. Kakags w3 mnpuBeNEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
CaMOMPOU3BOJILHO B MPSMOM HaIlpaBjIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpuuciure Maccy INHMHKA, MOJYYEHHOTO MpU IJIEKTposiu3e cyibdaTa IMHKA, KOTOPBIiA
npoBoauiIn B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXeMbl DSJCKTPOAHBIX IMPOIECCOB U MOJIEKYJISIPHOE YpaBHEHUE PEAKIUH,
MPOTEKAIOIIEH TPU DICKTPOXUMHUYECKONH KOPPO3WH raibBaHomapbl Zn|Mg B CEpHOKHCION
cpene. B oTBere ykaxkute cyMMy K03 PHUIIMEHTOB B MOJICKYJIIPHOM YPaBHCHHHU.
1) 6
2) 5
3) 4
4) 8
Bueaynutopnas camocrosiTenbHas padoTa 00y4yarolmuxcs OCYIIECTBISETCS B BHJE U3YyUEHUs
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3iely C MpopabOTKOH MaTepuana; opOpMIICHHS OTYETOB II0
1ab0paTOPHBIM padOTaM U BBINOJIHEHUS JOMAITHUX KOHTPOJIbHBIX pabOT MO TEMaM.

peakuuii  MmpoTeKaer

BapuaHT 10MalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

CUCTEMA 3JIECMECHTOB
CTPOEHUE aTOMA

TEMA 3AJJAHUE
3agmanme 1. OKOHYAHME >IEKTPOHHOH (OPMYINEI ....65°6p . Ykaxure
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TepUuoi, TpYIIIy,
Tema 1. MOATPYMIY, Ha3BaTh dMeMeHT. COCTaBbTE JEKTPOHHYIO (popmMyny aToMa
[Mepuoguueckas AJEMEHTA. YKaXHUTE SJEKTPOHHOE CEMEWCTBO, METaJUl WJIM HEMETaJll.

CoctaBbTe  3JIEKTPOHHO-Tpaguueckyro  GopMmyiny  uis
AIIEKTPOHOB B HOPMAIILHOM COCTOSTHUH.
3aganme 2. VYka3zaTh BCe KBAaHTOBblE 4YHCIA IS DJIEKTPOHOB,
OTBEUAIOLIUX CIIeNYIONIeH 2IeKTpoHHOU hopmyrie Sp6

YKa3aHHbIX

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3a;[a1me. CocTraBbTe YpaBHCHUA peaKLlPIfI, IIpu NMOMOIIU KOTOPBIX MOKHO
OCYHIECTBUTE CICAYIOIINE MMPEBPAITCHUA
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

Tema 3.
XuMmuueckas
TepMOI[I/IHaMI/[Ka

3apanme 1. g peakuun FesOsxy + Hyr = 3Fe0x + HOr ompenemure
BO3MOXKHOE HANpaBJICHHE CAMOIPOU3BOIBHOTO TEYCHHs PEaKIUU  TIPU
CTaH/JapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruioBoii
a¢dexT 10 3a1aHHOM TEMIIEPATYPhI HE U3MEHHTCS.

Vxkaxure: a) BBIICIACTCS WIA TIOMIONIASTCS SHEPTHs B XOJE PEaKIuu; O)
NPUYKHY HAWIECHHOTO M3MEHEHUWs dHIpOoIMH. Paccuuraiite temrieparypy, Npu
KOTOpOH YCTaHABIIMBACTCSl PABHOBECHE M IPOUCXOAUT cMeHa 3Haka AG.
3aganue 2. Bormcmure TeroBoit dddexr peaximm 3FesOs) + 8Alk) =
4A1 Oz + 9Fex), MONmb3ysch CTAHIAPTHBIMH SHTATIBIMAME OOpa30BaHM
pearupyronux BemecTB (nmpuwioxkeHue 3). CKOMBKO TEMIOThI BBIICIHTCS
(mornoturcst) mpu oOpa3oBaHKy BerecTsa Fe B komuecTse 56 17

Tema 4.

3ananme 1. Temmeparypubpiii ko3pdunmeHT peakmuu paBeH 2,5. Kak
M3MEHUTCSl CKOPOCTh PEaKlMM: a) IPHU MOBBIIMIEHUH Temneparypsl oT 60




XumMuyeckas
KHHETHKA H
XHMHYECKOe
paBHOBecHe

1o 100°C; 6) mpu oxnaxkaeHuu peakimonHoi cmecu ot 50 1o 30°C?
3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOx + HO
3aMUIINTE BbIpAyKEHUE KOHCTaHThl paBHOBecust AH®, k/[x =+ 69,8.
[IpennoxuTe cOCOOB! YBETUUCHHUS KOHLIEHTPALUH TPOIYKTOB PEAKIIUH.

Tema 5. PacTBOpbI

3aganue 1. B 180 mu Bogst pactBopeno 20 r cynbhara Maprasiia.
[Tomyuwicst pactBop IoTHOCTHIO 1,101 r/™Mi1. Beraucnure MOJSIpHYTO,
HOPMaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMKU U MacCOBYIO J0JIIO
PacTBOPEHHOI'O BEUIECTBA.
3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHHUS peaKkuii B3aMMOICUCTBUS B PACTBOPaxX MEXy:

Bi2(804)3 u NaOH; FeCI3 " st;

NH4OH u MnC|2; H,SO4 u Ba(OH)z
3aganue 3. CocraBbT€ MOHHO-MOJIEKYJSIDHBIE U MOJEKYJSpPHBIC
ypaBHenus ruaponusa coneir Na SiOs, SbCls, Rb,SO,4. Kakoe 3nauenHwue
pH (>7, <7) uMer0T pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTETBLHO-
BOCCTAHOBHTEJIbHBIE
CBOJiCTBa BellleCTB

3apanue. MeTo10M 3JIEKTPOHHOTO OanaHca moadepute KodHPUIMeHTs B
YPaBHCHUSAX, YKWKUTE OKHUCIUTEIh W BOCCTAHOBHTEIb, HAIMIIUTE
AIIEKTPOHHBIC YPaBHEHUS MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHUS
Hs;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KoSO4 + HO

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + HySO,

Tema 7.
JIeKTPOXMMHUYECKHE
CHCTEMBI

3aganue 1. Jlng ranpBaHUYECKOro  3JEMEHTa, OOPa30BaHHOIO
IUTACTUHAMU u3 METaJIOB
Zn n Ag , NOTPYKEHHBIX B PAaCTBOPBI UX COJIEH C KOHLEHTpALMEd HOHOB
METaJUIOB

A™ =0,01u B™ =0,05

1) cocraBbTe CXeMy rallbBAHUYECKOTO DIICMEHTA,

2) HAIUIIUTE YPaBHEHHS AJICKTPOTHBIX MPOLECCOB U TOKOOOpa3yroIIei
peaKInu;

3) paccuMTalTe MEKTPOIBIIKYIIYIO CHITY FaIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTaBbTe YpaBHEHMsI DJIEKTPOIHBIX IIPOLECCOB (AHON
WHEPTHBII) W MOJIEKYJISIPHOE YpaBHEHHE peaKLWH, MPOXOAsIied pu
AJIEKTPOJIM3€E pacIuiaBa WM pacTBopa ajekTponauta pacmias CaCly
Bbruncnute Maccy MeTala  BBIJACNMBIIErocs Ha  Karonae, €cliu
3JIEKTPOJINU3 MTPOBOAWIM Ipu cuiie Toka A =10,0. B TeueHue BpeMenu = 2,5
4.Bexox Meraa o Toky Bt coctapun  98%.

3aganue 3. CocraBbTe€ YpaBHEHHs DIJIEKTPOJHBIX IPOLIECCOB U
MOJIEKYJISIPHOE ypaBHEHUE peakuuu, MpoTeKaroIen npu
AIIEKTPOXUMHUYECKON KOppO3uH rajibaHonapsl: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMoc(epe BIaXHOTO BO3yXa.

U~ wh P

o N

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XUMHYECKOW TEPMOAMHAMUKH: TIOHSATHE CUCTEMBI, BUIBI CHCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabora. TemioTa.

ITepBblii 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTaNBNUS KaK (QYHKLUS COCTOSHUS CUCTEMBI. DHTaNbINs 00pa30BaHMs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakToppl, BIMAIONME HA TEIIOBOH 3ddext

XUMHYECKON PEaKIUU.

Tepmoxumust. 3akoH ['ecca.
CnencrBug n3 3akoHa I'ecca.
OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.
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BTopoii 3aKk0H TepMOJIMHAMUKH.

Tperuii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['m60ca.

Hampasnenne camorpon3BoJIbHOTO POTEKAHUS XUMUYECKUX PEaKIUil.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakluy U METO/IbI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusaue Temneparypbsl Ha CKOPOCTh XuMHuueckor peakuuu. [IpaBuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHEpreTuyecKas guarpamma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apnsep.

Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHUYECKOW pEaKINH.

I'OMOreHHBIN ¥ reTepOreHHbIN KaTalus3.

KonebaTenbHble peakiuu.

Xumunueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTanTa XuMHUYECKOro paBHOBECHS.

Cwmemenune xumuyeckoro pasHoBecus. [Ipunnun Jle-1llarense.

BiusHue KOHIIEHTpaLKK, JaBJIECHUS U TEMIIEPATYPHI.

®a30BbIE pABHOBECHSL.

@dazoBble AMArpaMMBbl AJ11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJubnbie Bonpocs! o teme «PacTtBopbn»

[TonsiTue pactBopa. PactBopuMocTs BemniecTBa. PactBopumMocTs rasa.

PactBoprl. CriocoObl BBIpa)K€HUS KOHIIEHTPAIIMM PAacTBOPOB (MaccoBasi JOJs, MOJISIpHAS
KOHIIEHTpAIUs1, MOJISIPHAsA KOHIIEHTPAIlMsl YKBUBAJIEHTA, MOJIbHAS JIOJIS, TUT).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHBbIi pacTBOp.

3axonsl Payns: I (TonHomeTrpuueckuit) u Il (30ymnnockonuueckuil 1 KPHOCKOMUYECKH ).

OcmMmoc. Ocmotrueckoe napieHne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

WNonnast Teopust KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHbIC TIOHSTHS U TIOJIOKEHUS TECOPUU
AppeHnnyca.

Huccoumanus KHCIOT, OCHOBAaHWUW M COJIEM C TOYKM 3PEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenens aucconuanuu. CHIbHBIC U Ca0BIE DJIEKTPOIUTHI.

Jucconmarus ciadbix d1MeKTpoauToB. KoHCTaHTa AHCCOIHAITIH.

3axoH pa3basienus OcTBaib/a.

Peakmyii HOHHOTO OOMEHa MEXKIy AJICKTPOIUTaMU (Ha TIpUMepe peakiuii 00pazoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

IIpousBeneHne paCTBOPUMOCTH.

HNouHoe npousBenenne Boabl. BonopoaHblil U THAPOKCUIILHBIN MOKA3aTEIIH.

I'upponus coneit. TUIBI TUAPOIN3A COJICH.

KonnyecTBeHHBIE XapaKTEPUCTUKH MPOLECCa THIPOJIN3A.

@DakTOpHI, BAUSAIONIME HA IPOLIECC TUAPOTIU3A.

KoHTpoabHbIe BONPOCHI 0 TeMe «/licnepcHble CHCTEMbI»
I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
Hucnepcrocts. Kimaccudukanum qucrepeHbIX CUCTEM.
Konnoumueie pactBopsl. JInodunpabie U TM0POOHBIE KOJITOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.



5. CrpoeHue KOJJIOUIHBIX YaCTHI.

6 [IpaBuno ®dasuca — [leckona.

7. YCTOWYMBOCTH KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.

8.  Koarymsauus 1nopuabHbIX U JIHOPOOHBIX KOJIJIOUIOB.

9. CemumeHTanus KOJUIOUIOB.

10. Koarynsmus KOJUIOMIHBIX PaCTBOPOB 3JIEKTPOINTAMH.

11. [IIpaBumno lyneue — 'apau. Koarynupytomas crmocoOHOCTb.
12. Onruueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

13. DnexTpuyeckue CBOMCTBA KOJIOMAHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX pPEaKIUil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxkneiime oKMCIUTEIN U BOCCTAHOBUTEIH.

Tumbl OKMCIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

N~ WNE

KOHTpOJ’IbeIe BOITIPOCHI IO TEME «3.]'ICKTp0XI/IMI/I‘{eCKI/Ie CHUCTEMbBI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX TTPOIIECCOB.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE Pa3/iena «MEeTal — pacTBOP».

[NanpBanmvecknii anemenT Jlanuamsa — Skoowu.

DIEKTPOABUKYILAsA CUJIA TAIIbBAHUYECKOTO JIEMEHTA.

N3mepenne SIEKTPOMHBIX TMMOTEHIMATIOB. Psii  CTaHAApTHBIX AJIEKTPOJIHBIX MOTEHIIUAIOB.

CBoiicTBa METAIJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B Py HAIPSHKEHUI.

Ypasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO6nenuHenHbIM 3akoH Papanes. Beixona mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCJIATEIS.

12. TIpumepsl KOppO3UU B KUCIIOH Cpejie U aTMOCPEPHON KOPPO3HH.

13.  CkopocTh KOPpPO3HH.

14. 3ammTa METaIIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXUMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. XumMudeckue HCTOYHUKHU TOKA. | aJbBaHHMYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. XuMmnuecKkHre HCTOYHHKH TOKA. TOIIMBHBIE DJIEMEHTHI.

arONE

©CoN>

7. OueHoO4YHbBIE CPEICTBA /ISl IPOBEIEHHS IPOMEKYTOYHOI aTTecTalluu

[MpomexxyTouHast — arrecralMs HMEET  LEIbI0  ONPEACIHTh  CTENEHb  JOCTHKCHUS
3aIJIAHUPOBAHHBIX PE3YJIbTATOB OOYYCHHS MO KaKIOW JUCHUILIMHE (MOIYJI0) 3a ONpEeAeTeHHbIN
nepuoJi 00y4eHusl.

a) Ilnanupyembie pe3yJbTaTbl O00yYeHHUS] M OLEHOYHbIE CPeACTBA ISl NPOBEdCHUS
MPOMEKYTOYHOM aTTEeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTEIO K

a0CTPAKTHOMY MBIILIEHUIO, AHAJIHU3Y, CHHTE3Y

3HaTh - OCHOBHBIE XMMHUYECKHUE IOHSITHS, Ilepeuensy meopemuueckux 6onpocos:
MIOJIOKEHUT M 3aKOHBl B HX 1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphbl
JIOTUYECKON L[EJI0CTHOCTHU U CUCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBbIil 3aKOH TepMOTUHAMUKH.
IIOCJIEI0BATEIBHOCTH; 2. DHepreTHka XMMHYECKHX MPOLIECCOB.
- OCHOBHBIE METOJIbl HAy4YHOIO 3. Duranbmus. 3akoH ['ecca u cieAcTBUS U3 HETO.
UCCIICOBAHMS: aHAJIU3, CHUHTE3 - 4. Durponus. YpasHenue bonbumana. Bropoii u Tpetuii 3akoHbI TEPMOJUHAMUKU.
[JIaBHBIE TIOJIO’KEHUS METOJ0JIOTUU 5. Dueprus ['u60ca. HanpaBieHus: XkMUYECKUX MTPOIECCOB.
HAy4HOTO UCCIICIOBAHNS; 6. Xumuueckas kuHeTHka. CKOpocTh XMMHUYECKON peakuuu. CpenHsis U UCTHHHAs CKOPOCTHU
oOuieHay4YHble METOJIbl IPOBEACHUS peakuuu. Kunetnueckas kpupasi.
COBPEMEHHOT0 HAy4yHOTO 7. CKOpOCTb peakLMM U METOJIbl €€ peryupoBaHHUsL.
HCCIENOBAHUS 8. BimsiHMe Temmeparypbl Ha CKOpOocTh peakmu. [Ipasmio Bant-T'odda.
9. DHeprus akTHBaLUHU. AKTUBUPOBAaHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanu3aTopsl ¥ KaTaJUTHIECKAE CHCTEMBI. | OMOTEHHBIHN KaTajus3.
11. KatanuzaTopsl ¥ KaTaJUTHYECKUE CUCTEMBI. [ eTeporeHHbli KaTanus.
12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.
13. Cmemenue xumuueckoro papHoBecus. Ipuniun Jle HlaTensbe.
YmeTs - INIPOTHO3UPOBaTb BO3MOYKHOCTb Ilpumepnvle npaxmuyeckue 3a0anuA.
MIPOTEKAHUS CaMOIIPOU3BOJIBHBIX 1. Onpenennure TEpMOIMHAMUYECKYIO BO3MOKHOCTH npoTekaHust peakiun CaOgqy + 2 Cyy =
IIPOLIECCOB B pasimyHbX [ = CaC, ) + CO(), AH; = 460 x/[x mpu cTanIapTHBIX yClI0oBUAX. PaccunTalite TeMeparypy Hadana

XUMHUYECKUX CHCTEMAX;

- peanu30BbIBaTh METOJbl HAYYHOI'O
UCCIICIOBaHMS,

- UCHOJb30BaTh METOJbl aHAIU3a U
MBIIIJIEHUS]  [PU  COCTaBJIECHUU
HAy4YHOT'0 TEKCTa B COOTBETCTBUH CO
cnenuukoil  mpodeccuoHanbHOM
NESTENIbHOCTH;

- ¢dbopmMupoBaTth CBOIO
MHUPOBO33PEHUYECKYIO TMO3MIMIO B

peakiun, ecmu  S(CaO)=38 JIx/monb'K; S(C)=6 J[Ix/monsK; S(CaCp)=
S(CO)=197 Hdx/mons-K.

2. Onpeznenure TepMOIMHAMUYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ) + 2 HyO() =4
HClyy + Oy 1y, AH; = 115,6 /I nipu cTaHIapTHBIX ycnoBUsX. PaccumTaiite Temneparypy Hadana
peakmun, ecau S(Clp)=223 Jx/mons K; S(H,0)=189 [x/mons-K; S(HCH= 187]x/monsK;
S(02)=205 Tx/monb-K.

3. Ompeznenute TePMOAMHAMUUYECKYIO BO3MOXKHOCTB NpoTeKaHus peakiuu CS; o +3 Oypn=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 x/mons K; S(CO,)= 213 Jx/mMonb K;
S(S0,)=248 JI:x/monb K.

70 JIx/monb-K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMCHT OueHouHbIe CpeiCcTBa
KOMITETECHILINU 00yueHus
o0I1ecTBe, COBEPIICHCTBOBATh CBOU 4. Peakuus uzet no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanbHas koHIEHTpanus Bogopoja
B3TJISIBI U YOSIKICHUS 2 Moub/11, cepsl 1,5 Moinb/n1. Onpenenure BO CKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bojgopoaa?

5. Ompeznenure TEPMOIUHAMHUYECKYIO BO3MOXHOCTb IPOTEKaHUs peakuuu 2 ZNnS ) + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yclIoBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 [x/moinb K; S(02)=205 Tx/monb - K; S(ZnO)= 44 /Mo K;
S(S0,)=248 JTxx/moab-K.

6. HauanpHble KOHLIEHTPAlMU UCXOAHBIX BewecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () Obn
paBHsI 1,8 Monb/1 SO; 1 2,4 Monb/n Oz. Bo ckobKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 mosb/1 SO,?

Biagers - HaBBIKAaMHU NMPUMEHEHHUS OCHOBHBIX 1. Kakue u3 cienyromux cojeir moasepraiotces ruapoinsy: NapSiOs;. Cu(NOgs),. KBr?
XAMHYECKUX 3aKOHOB B | CocTaBbTe WOHHBIC M MOJICKYJISIPHBIC ypaBHEHUS THIPOJU3a COOTBETCTBYIOIIMX cojeil. Kakoe
npodeCCHOHAIBHON NeATeNbHOCTH; | 3HadeHue pH (< uau> 7) UMEIOT pacTBOPBI ATUX COJICH?

- OCHOBHBIMM METOJAMH HAy4HOIO 2. 3omb ruapoKcHaa Maraus nomydeH myrem cmemmBanus 0,02 i 0,011, pactBopa MgCly u
HUCCIIeI0BaHUS, 0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
- HaBbIKaMHU MYOJMYHOW peun | | PopMyIly ero MUIEIUIHL.
MUCBMEHHOTO apTryMEHTHUPOBAHHOTO 3. PaccuuTaiiTe AMEeKTPOABIDKYIIYIO CHIy U ONpPENeINTe HalpaBlIeHHE CaMOMPOU3BOJIBHOTO
W3JIOKEHUST COOCTBEHHOW  TOYKH | IPOTEKAHUS PEAKIUU TIPU CTAHJAPTHBIX YCIOBUSAX, HWCIONB3ysS 3HAYCHUS OKHCIHTEIHHO-
3peHus; BOCCTAaHOBUTENLHEIX oTeHuanos HJ + H;PO, — J, + HPO3; + H,0.
- HaBBIKOM a0CTPAaKTHO MBICIIHTD, 4. TlpuBemuTe CXEMBI 3JIEKTPOJHBIX IPOIECCOB M MOJEKYJISPHBIC YpaBHEHUS PEaKIIHi,
aHAIIM3UPOBATh, CHHTE3UPOBATH | IPOTEKAIOIINX MPH IEKTPOXUMHUUIECKOH Koppo3uu rajgpBanonapsl Co/Ni: a) B kuci0# cpene; 6) Bo
MoJTy4aemMyro nH(opmaIuio. BIIaXXKHOM Bo3nyxe. Omnpenenure yObIIb MacChl aHOJAa MPU KOPPO3UU B KHUCIOHN cpene 3a 20 MuH,
€cII CKOpOCTh Koppo3uu cocrasuia 0,01 r/4.
5. CocTaBbTe JEKTPOHHO-UOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE PEAKIMH, TMPOUCXOIAel mpu diexTponuze pactBopa CoSOy,
Brruncnure QakTuueckoe KOJWYECTBO MeETaylia, IOJYYCHHOTO Ha KaTojJ€ MPHU DJICKTPOIIN3e
Co(NOg)2, ecau 31€KTpoar3 MPOBOAWIN B TedeHnu | 4. Beixon merasa mo Toky coctaBui 85%.
YKaknuTe BO3MOXKHBIC MPHYMHBI YMEHBIIICHUS BBIX0/[a METaJIa TI0 CPABHEHHIO C PACUCTHBIM.
OK-7

TOTOBHOCTHIO K CAMOPa3sBUTHIO, CAMOPpEATIU3alluH, HCITOJb30BAHUIO TBOPYECCKOI'0O MMOTCHIHAJIA

3HaTh

- HOpMBI
OCHOBBI

KYJIbTYpbI
JIOTHKH,

MBIIUIEHHUS,
HOPMBI

Ilepeuens meopemuueckux 6onpocos:
1. PacrtBopbl. CriocoOb!I BeIpaKEHHsI KOHIIEHTPAIIUK PACTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OrneHouHbIE CPEACTBA
KOMIIETEHINH 0byuenus
KPUTHUYECKOTO  TOJX0Ja, OCHOBBI 2. PactBopb! 2nekTponuToB. CTENEeHbh U KOHCTAHTa JIEKTPOJIUTHUECKON AUCCOIMAIMU. 3aKOH
METOJIOJIOTUM  HAy4yHOrO 3HAHUS, pa3basienus OcTBanbaa.
(dbopMbI aHaTM3a 3. Jluccoumanusi KUCIOT, OCHOBaHUH, cosieil. AM(DOTEpHbIE 3JEKTPOIHUTHI.
4. PactBopumocTs. [IpomsBereHrne pacTBOPHUMOCTH. YCIOBHE OOpa30BaHUS M PACTBOPEHUS
OCaJIKOB.
5. Juccounanus Boabl. Monnoe nmpoussenenue Bojsl. pH.
6. T'maponus coneit. CTeneHb U KOHCTAHTA TUAPOIIN3A.
7. Jucnepcubie cucremsbl. Knaccudukanus. JInopmibabie 1 T10()OOHBIC KOJTIOUIBI.
8. CtpoeHue KOIIOUIHBIX YACTHII.
9. Koarynsmus KOJUIOHIHBIX PaCTBOPOB.
10. OkucnuTenbHO-BOCCTAHOBUTENbHBIE CBOWCTBA BemiecTB. Kiaccudukanus OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH.
11. DnexkTpoxumuyeckue cucteMsl. 3akoHbl Dapases. DIEKTPOIHBINA TOTSHIIUAI.
12. T'anpBannueckuii aeMent Jlanusns SIkoou.
13. DneKTpOXUMHUYECKHE CUCTEMBI: ANEKTPOJINU3 paciuiaBoB. [IpuMenenue >nekTponusa.
14. DnexTponu3. AHOIHBIM U KaTOTHBIM MPOIECCHI TIPU IIEKTPONIH3E pacTBOpoOB. [IpumeHeHue
AIIEKTPOIIN3A.
15. Kopposus. Buasl koppozun. Crioco6bl 3alUThl METAJIOB OT KOPPO3HH.
Ymerb - pemarb  pacyeTHble  3a/laud Ilpumepnvle npakmuyueckue 3a0anus.
MPUMEHHUTEITHHO K Marepuairy 1. HammcaTh SJEKTpOHHBIC YPAaBHEHHUS DJEKTPOTHBIX MPOIECCOB, YpaBHEHHE CyMMapHOW
NpOrpaMMBl; TOKOOOpasyroei peakuuu, BeMUCIUTh DJIC rajbBaHMYECKOTO 3JIEMEHTA, €CIIU KOHLEHTPAIHH
- aJICeKBaTHO BOCIIPUHUMATH | HOHOB METAJIJIOB PAaBHBI: [AI**1=0,001 monb/11, [C0**]=0,1 Mous/mL.
uHpOpMaIHIO, JIOTUYECKH BEpHO, 2. Hanucatb MOHHBIE M MOJIEKYJISIpHBIE ypaBHEHUs peakiuii ruaponusa coieid: KsPOys; NaSOy;

AprYMEHTUPOBAHO M SICHO CTPOUTh
YCTHYIO U IUCBMEHHYIO PEYD;

- KPUTHYCCKH OLCHHUBATh CBOU
JOCTOMHCTBA n HECAOCTAaTKH,
AHAJIIN3UPOBATHh conuaJIbHO

3HAYUMBIC HpO6JICMBI

ZnC|2.

3. 3aKOHUYUTH YpaBHEHHsI pEaKlUii, HAMMKICAB UX B MOJIEKYJISIPHOW U MOHHOU opmax:
Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuja kanbiusa cojaepxutcs 478,8 r Ca(OH),. [lnotHocTh pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH),); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + H,O —.

6. Hamwucarh 57€KTpOHHBIE YpPaBHEHMs DSJIEKTPOAHBIX IPOLIECCOB, YpaBHEHUE CyMMapHOMU
TOKOOOpasyromel peaknuu, BeucIuTh JJ[C raapbBaHUYECKOTO JJIEMEHTA, €CJIM KOHIICHTPAIUH




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MOHOB MeTayuioB pasHel: [MN“"]=0,01 moxs/i, [Au*"]=0,1 mous/i1.

7. 3aKOHUNTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakinii THAPOJIM3a B MOJIEKYIipHOM U HoHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. Hanwucarh 53JI€KTpPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IPOILIECCOB, YpaBHEHUE CyMMAapHOM
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdar amromunus Maccoit 36,4 r pactsopunu B 100 r Boabl. [Im0oTHOCTH MOTy4E€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peakiuu, BeIYUCIUTh DJ{C TrallbBaHUYECKOTO AJIEMEHTA, €CIU KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [AgT]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMI, HAllMCaB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Hanrcath ypaBHEHHUS peakiuii THApon3a B Mojekyasipaom u noHaom Buje: CrClz, NaNOs,
K,CO:s.

14. CocraBbTe ypaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIL:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

15. TomoreHHast peakuus npoTekaeT no ypaBHeHuto H, ¢ + I, y = 2 Hl). Havanbhas
KOHIIEHTpanusi Bojxopoaa 2,1 mone/n, noga 1,5 monw/n. Bo CKoOIbKO pa3 M3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoaa?

Bnanets

- HaBbIKAMU TIOCTAaHOBKU  IIEJIH,
CIIOCOOHOCTBIO B YCTHOW U
MUCBMEHHOM  peYd  JIOTMYECKH
0 OpPMUTH pe3yNIbTaThl MBIIIJICHUS;

- HaBBIKaMH BBIPAOOTKH MOTHBAIMH
K BBINIOJIHEHUIO NMPO(eCcCCHOHAIBHON
JESTENHOCTH

Ilpumepnvle npakmuyeckue 3a0aHu::

1. dna peakumn CHy ) + COz () = 2 CO () + 2 Hy () onpeaennTe BO3MOKHOE HalpaBIEHUE
CaMONPOU3BOJILHOTO TEUEHHUs pEaKlMH TMpU CTAaHAAPTHBIX YCIOBUSAX M mpu  Temneparype T
=927°C, eciu TemwoBoit b dexT peakuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCA. Y KaKUTE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAETCS DHEPIHsl B XOJAE PEaKIuu;, 0) MPUYMHY HAWJIEHHOTO WU3MEHEHUS
sHTponuHU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpa3uTe 4yepe3 KOHLEHTPALMU PEareHTOB KOHCTaHThl PABHOBECHS CIEAYIOIIUX pPeaKlui
Nory + 3 Hory = 2 NH3p, AH = -92,2 x/x. YkaxuTe HampapieHHE CMEIIEHHS XUMHUYECKOTO
paBHOBECHSI STUX PEaKIUi: a) MPH MOHUKEHUHU TEMIEPATyphl, €CIIH JaBJICHHE MOCTOSHHO; 0) mpu
TTOBBIIICHUH JTaBJICHUSI, €CTTU TEMIIEpaTypa MOCTOSIHHA.
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KOMIIETEHINH
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3. CkoJIbKO MUJUIMIUTPOB 96%-HOro pacTBOpa CEpHOIl KUCIOTHI € IUVIOTHOCTHIO 1,84 1/mi
norpedyercs 1 npurorosienus 2 i1 0,25M pactopa?




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO JUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUUYECKHE BOIPOCHI,
MO3BOJISIFOIINAE OIICHUTHh YPOBEHb YCBOCHUS OOYYAIOIIMMHUCS 3HAHWMA, W TPAKTUYCCKHE 3a/aHus,
BBISBJISIFOIINE CTETeHb COPMUPOBAHHOCTH YMEHUI M BIAJCHUN, TPOBOIUTCS B ¢hopMe 3auera. 3aueT
0 TAHHOW JUCIHILIMHE MPOBOIUTCS B TUCHMEHHON (hopMe TI0 TECTaM.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

«3a4TE€HO» — OOYyYalOUmUICS JEMOHCTPUPYET TMOPOTOBBI ypOBEHb C(HOPMHPOBAHHOCTH
KOMITIETEHIIUI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJENIbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0yYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHUS PU
ONEPUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU IIPU UX MIEPEHOCE HAa HOBBIE CUTYAIIUH.

«HE 3aYTEHO» — OOYyYaIOLIUICS HE MOXKET IOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHUS! HHPOPMAIIHH, HE MOXKET ITOKa3aTh NHTEJUICKTYAIbHBIC HABBIKH PEIICHHUS MMPOCTHIX 3a71ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYeHUe TN CIUIIIHHbI

a) OcHoBHas1 JIuTEpaTypa:

1. Ocnossl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komsima, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 sanekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : SMEKTPOHHBINA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEpPaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mengnuk, 3. P. Mynnuna, O. A.
Mumypuna ; Marautoropckuii roc. Texuudeckuil yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : nmpaktukyM / H. JI. Mensanuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texunueckuii yu-t uM. I'. . Hocoa. - Marauroropck :
MI'TY wum. I'. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

3. Konsma, JI. T'. OxucnutenbHO-BOCCTAaHOBHUTENbHBIC peakiud. OCHOBBI DIIEKTPOXUMHUU :
yaebnoe nocodue / JI. I'. Konsiga, O. P. Mymmuna ; MI'TY. - MarHHToropCK : MI'TY, 2015. - 58 c.
ui., TaoII. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJIEKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PaBHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymmna, O. B. Epmosa ; MarHUTOropckuii roc. TEXHHUECKHUI
yH-T uM. I'. K. HocoBa. - Maruautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show—dcataloques/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

5. Koposun, H.B. O6mas xumust: yde0. Il TEXHUYECKUX Hampas. W crern. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HETIOCPEICTBCHHBIH.

6. Kparkuii crnpaBo4HMK (U3MKO-XUMHUYecKux BenmuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Pagaens, 3. H. Tumodeea; nmox pexn. A. A. Papnens, A. M. Ilonomapesoii. - 10-¢
u3n., ucnp. u gom. - CII6. : Ban ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HETIOCPEICTBCHHBIH.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHH. XUMHS M XUMHUYECKas TEXHOJOTHUS: HAyYHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHMYECKHX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
MOATOTOBKH M CHCIHATBHOCTEH THEeBHOU (popMbl oOyuerHus / O.A. Muimrypuna,; MarHUTOTOPCKUI TOC.
texHuueckui yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2016. — 11 c. —
TekcT : HenocpeACTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMMs» JUld OOy4arolMXCsl BCEX HalpaBiIeHUMN
MOJTOTOBKH M crnenuainbHocTel Bcex (opm oOywenuss / JLI'. Komsma; Marauroropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
TekcT : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEAKIMHA U XMMHUECKOe paBHOBecHe: MeTtoauueckue
yKa3aHU K JJa0opaTOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» JUIsI 00YJaIOIUXCsl BCEX HAPABICHUH
MOATOTOBKHU U crienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckuid yH-T um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenmoCpeICTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKHE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» IS OOYYaroIIMXCsl BCEX
HalpaBJIeHUW TOJTOTOBKM U crHenuaibHocTe Bcex ¢opm oOyuenuss / H.M. Pommonoma, A.Il
ITonomapes; Maraurtoropckuit roc. rexuuueckut yu-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynpona, JI.B. PactBopbl: Meroauueckass pa3paboTka K J1abopaTOpHbIM paloTaM 110
TUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunuecku yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HANpPaBJIEHUSM MOATOTOBKU U CIELHMATBLHOCTAM
Bcex (opm obyuenus / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; MarHuToropckuii roc.
texHnyeckud yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsga, JI.I'. KonmouaHsle pacTBOpBL: METOAMYECKHE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCHUUIUIMHE «XHUMUS» A1 00y4YaroMIMXCsl IO BCEM HAIPABICHHUSIM TMOATOTOBKU U CIIEUAIBHOCTSIM
Bcex (opm obyuenwms / JI.I'. Komsna, JI.A. bonbsH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekeT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMUYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 10 c. —
TeKkcT : HenmoCpeACTBEHHBI.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN M IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOAMYECKas pa3padoTKa K CaMOCTOSITENBHOM paboTe il OOyJaromuxcsi MO0 BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHATIBHOCTIM Beex (opm obydenus / JL.I'. Konsana, E.B. Tapaciox,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuiit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCH: METOIWYECKHE YKa3aHUs
nmabopaTtopHoit paboTe MO MUCHUIUITMHE «XUMHUS» JUIsi OOYYaloIIUXCS IO BCEM HAIpPaBICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. .

Hocoga, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uus ;159 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0asza mepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanuonanenas wuHpOpMalMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii HMHIAEKC  HAY4YHOTO
mutuposanus (PMHII)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wudopmannonnas cucreMa - EauHoe o0kHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

URL.: http://window.edu.ru/

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Poccuiickas I'ocynapcrBenHnas o6ubnuorexka.
Karasorn

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypchl Oubmmoreku MITY wum.
['.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9. MarepuaibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIIUHbI

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHUe JAUCIHMITIIIMHBI BKIIFOYACT!:

K

Twumn 1 Ha3BaHUe AyAUTOpUHA

OcHallieHue ayuTopun

n

WHIUBUIYATbHBIX KOHCYJIbTAIUMN,

YuyebHble ayqIUTOPUH I MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Ieperadyu
NPOBEACHUS 3aHATUIM npeJcTaBieHUust HHPOpPMaIUU

JEKIMOHHOI'0 TUIa

YyeOHble ayAUTOPUH 15 O6opynoBaHue AJ1s BBITOJHEHHS J1a00paTOPHBIX padoT,
npoBeAeHUS J1a00paTOPHBIX XUMHYECKasl [10Cy1a, PEaKTHBHI,

3aHATUH, TPYNIOBBIX U Harmnsiiaeie Mmatepuanbl: TaOIUIbI, CXEMBI, TUIAKATHI.




Tun 1 Ha3BaHUE ayAUTOPHUH OcHallleHue ayauTopumn

TCKYIICTO KOHTPOJA U
HpOMeH(YTOHHOﬁ arrecragmuu

[omemenwust s [lepconanbubie koMmmbioTepbl ¢ makerom MS  Office,
CaMOCTOATENbHON paboThl BBIXOJOM B VHTEpHET M ¢ JOCTYHOM B BICKTPOHHYIO
oOyuaronuxcs

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA
Iomerenus Juist XpaHeHHUs U Cremnaxu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS

NPOGUIAKTHICCKOr0 OOCIY)KUBAHHS |  VHCTpyMEHTHI ISl PEMOHTA T1a60paTOPHOTO
yqe6HOFO O60pyﬂ0BaHI/I$I 060pyI[0BaHI/I${.




