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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBisSeTca (opMmupoBaHHe (QYyHIAMEHTAIbHBIX
3HAHMA B O0JIACTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TIIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OINMUCBHIBAIOIIME CBOMCTBA XHWMHYECKHX COCIMHEHMI; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJIbHBIX TUCUUIUINH U JAJIbHEUIIEH TPAKTUYECKON JEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akaJjaBpa

Huctmmumaa b1.6.11 «Xumus» Bxoaur B 0a30Byr0 dacTh Ojoka 1 oOpasoBarenbHOU
POrPaMMBIL.

Jlist m3ydeHust JUCIUILTMHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ysbTaTe MOJYYEHHs] CpeaHero (MOJHOro) olmiero oO0pa3oBaHUSA IO AUCHUIUIMHAM «XUMHS»,
«®Pu3ukay, «MaTteMaTuKa.

3HaHUS U YMEHHsI O0y4arouIuxcs, MOJydYeHHBbIE MPU M3YyYEHUH JAHHOM NUCHUIUIMHBI OymyT
HEOOXOMUMBI WM TMPU JalTbHEHWIIEM H3y4YeHUH TaKuX JUCHUIUIMH, Kak «be3omacHocTh
KUZHEJEATEIIbHOCTH.

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IUIAHUPYeMBble Pe3yJbTaThl 00y4eHUust

B pe3ynbrare 0cBOCHUS TUCHUILUIUHBI «XUMUs» 00yUYaOIUICS JOKEH 00a1aTh cleayoneit
KOMIICTCHITHEH

CTpyKTYypHBI 371€MEHT [Tnanupyemsble pe3yabTaTbl 00yd4eHUs
KOMIETEHIIUU
OIIK-3
TOTOBHOCTBIO  NPUMEHATh  (PyHIaMEHTaJIbHBIE MAaTEMaTU4YeCKHE, eCTeCTBEHHOHAYYHBIE U
o01IeMH)KeHEPHbIEe 3HaHUs B IPO(eCCHOHAIbHON AEATENbHOCTH

3HaThb - OCHOBHBIC XUMHNYCCKUC 3aKOHBI 1 3aKOHOMCPHOCTU HpOTeKaHI/Iﬂ;
- METOABl XMMHYECKOTO aHajHM3a BEUIECTB U OOBEKTOB OKPY)KaIOIIEH
cpensl

YmMeTh - TPOBOAUTH  DKCIIEPUMEHTANbHBIE  HWCCIEeIOBaHHS B  cdepe

po¢eCCHOHAIBHON NeATETHLHOCTH;

- YOpaBIATh MPOIECCAMH, MPOTEKAIOIIUMUA B PA3IMUHBIX XUMUYECKUX
CUCTEMax

Brnanets - MPaKTUYECKUMHU HABBIKAMHU TEOPETHUECKOTO U IKCIEPHUMEHTAIHLHOTO
HCCIICAOBAHUS B 00JIaCTH XUMUH;

- CIIOCOOHOCTHIO OOBSICHATH PE3YAbTAThl UCCICTOBAHUN TPUMEHUTEIHHO
K cepe npodeccunoHaIbHOM EeATeTbHOCTH.

OIIK-4
TOTOBHOCTBIO COYCTATb TCOPHUIO U TPAKTUKY JJIS1 pPCIICHUS NHKCHCPHBIX 3a1a4
3HaTh - COBpCMCHHBIC HAITPABJICHUA PA3BUTHUS HAYIHBIX Teopnﬁ;

- METOJBbl TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO HCCACIOBAHUS B
001aCTH XUMHHU

YMeTh - pelaTh pacueTHBIC 3a/1a41 MPUMEHUTEIHLHO K MaTepHaIy MPOrpaMMBI;

- TMPOTHO3UPOBaTh BO3MOXKHOCTb MPOTCKAHHS CaMOIPOU3BOJILHBIX
MIPOIIECCOB B PA3IMYHBIX XUMUYCCKHX CHCTEMAX;

- COYETATh TCOPUIO U MPAKTHUKY JJIsl PEIICHUS WH)KCHEPHBIX 3a/1a4
Bnaners - HaBbIKAMH TPUMEHEHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
poheCCUOHATILHOM JIeATSIILHOCTH;

- MPAKTHYECKUMH HaBBIKAMH TEOPETHUYECKOTO M IKCIEPHUMEHTAIBHOTO
HCCIIEIOBAHUS B 00JaCTH XUMHH




4. CTpyKTYypa U co/iepKaHue TUCUUTILTHHBI
OO0mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUIIbI 144 akaj. yaca!
- KOHTaKTHas pabora — 72 akaj. yaca:
— ayautopHas — 68 aka. 4acos;
— BHeayauTopHas — 4 akaJ. Jaca;
- camocrosiTenbHas padora — 36,3 akaj. 4yaca,
- MOJTrOTOBKA K dK3aMeHy — 35,7 akaj. yaca
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1. Xumudeckasi TepMOJIMHAMHKA 1 6 6/41 6 - odopmiieHne  ortdera 1o |3amuTa 1a60pPaTOPHOI OIIK-3
naboparopHOil padoTe; pabotsl. JlomamHee -3yB
- pelieHue AOMaIlHEero 3afaHus|3amganue Ne 1. OIIK-4
Ne 1; TectupoBanue. -3yB
- CaMOCTOSITEIbHOE H3y4YCHHE
y4eOHOM ¥ HayYHOU JIUTEPATypHI.
2. XuMunyeckasi KHHETHKA 1 4 4 6 - odopmieHue ordera  mo|3amMTa JabOPaTOPHOU OIIK-3
nabopaTopHoOU paborte; pabotsl. JlomaniHee -3yB
- pelieHue AOMaIHEero 3afaHus|3amganue Ne 2. OIIK-4
Ne 2; TectupoBanue. -3yB
-CaMOCTOSITEIbHOE U3y4YeHHE
y4eOHOM ¥ HayYHOU JIUTEPATypHI.
3. PactBopsI 1 8 8/41 6 - odopmieHme  oT4era  TO|3amuUTa JIAOOPATOPHOU OIIK-3
nabopaTopHoii paboTe; pabotsl. JlomamHee -3yB
- pelleHWe JOMAIHEro 3ajaHus|3amanue Ne 3. OIIK-4
Ne 3; TectupoBanue. -3YyB
-CaMOCTOSITETThHOE U3yUYCHHE
yueOHOi u Hay4yHOU
JUTEPATYPHI.
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4. JlucriepcHbIE CHCTEMBI 1 4 4 6 - odopmiieHne  oT4eTa IO |3ammTa nabopatopnoii |OIIK-3
nabopaTopHoO# padoTe; pabotsl. TectupoBanue. -3yB
-CaMOCTOSTEBHOE M3yueHUE OIIK-4
y4eOHO U HAy4YHOUH -3yB
JUTEPATYPHI.
5. OKHCANTENFHO-BOCCTAHOBUTENbHBIE| 1 4 421 6 - odopmiieHHe  oTYeTa  I10|3ammTa nabopatopHnoii|OIIK-3
MIPOIIECCHI naboparopHOil padoTe; paboTHI. JHowmarnee|-3yB
- pelleHME JOMAINHErO 3aJaHMs|3aJaHue No 4.|OIIK-4
Ne 4; TectupoBanue. -3yB
-CaMOCTOSITEIbHOE U3y4YeHHE
yueOHOM u Hay4yHOU
JIUTEPATYPHI.
6. DICKTPOXUMHUICCKHE CUCTEMBI 1 8 8/41 6,3 - odopmwiieHne  ordera 0 |3amUTa naboparopuoii |OITK-3
nabopaTopHoii paboTe; paboTHI. Jlomaninee |-3yB
- pelIeHHe JOMAIIHETO 3a/aHus|3a1aHue Ne 5.|OlIK-4
Ne 5; TectupoBanue. -3yB
-CaMOCTOSITETIhHOE U3yUYCHHE
yueOHOi U Hay4YHOH
JIUTEPATYPHI.
HToro mo nucuuILInHae: 1 34 | 34/141 36,3 IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaJul[MOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsAT Kak B HMH(OpMAIMOHHOW (opme, rae MMeeT MECTO IOCIeN0BaTEeNbHOE
U3JIO)KEHUE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, ISl TIOJTOTOBKH BOMPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 3TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS D3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKIus HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B X0/1€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYMMOCTh JOocTKeHud. Ha mpoOrmeMHON JeKuuMu HOBOE 3HAHHWE BBOAMTCS Kak
HEM3BeCTHOE s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaJIn30BaTh METOJ MPOOJEMHOro OOYy4EeHHs dYepe3 IIOCTAaHOBKY MpPOOJIeM C IOMOUIbIO
JNEMOHCTpAllMii SBIICHUHM, peakuuil WM TmporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIHOHHOM
U3JI0’KEHUHU ITPUEMOB MBICJIEHHOTO U PEaIbHOI0 SKCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUYECKOro MaTepuania
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBITIOJHSIOTCS TPYIIOBbIE WIM HWHAMBUAyalbHBbIC 3aJaHus MO MpouaeHHou Teme. [IpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHo paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIETCS WX oOs3aTenbHas MOJArOTOBKA K HEHl C COCTaBJI€HHMEM TEOpeTHYecKoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO MCMOJIB30BaTh  TEXHOJOTMIO  KOJUIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOJIBI 10 CEPUH OTBITOB, UCIIONB3YS TPUEMBI AHAIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTH MOTpeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CaMocrosiTenbHas paboTa o0ydaroluxcs
BKJIFOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yueOHOUN AEATEIHHOCTH: BBIMIOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MocoOusiM, YTeHHEe M MpopaboTka
Hay4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpPCOBBIX pPabOT, MOJITOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE H3YY€HHE, Ha MOATOTOBKY K J1a0OpPaTOPHBIM 3aHSTHSAM, BBIOJHEHHE JTOMAITHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbLHOM pabOThl B BUJIE MTPE3ECHTALIHIH.

CamocTtosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUSD BKIIIOYAET pelleHne 3a1a4
U BBIIOJHEHHWE 3a/JaHUil  PEeNpOJYKTUBHOIO XapakTepa IO aJrOpUTMY, MPEII0KEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a7a4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBISIBJICHHE CTENEHH MPaBUIBHOCTH, 00beMa, MIyOMHBI 3HAHHM,
YMEHHUH, HaBBIKOB, IIOJYyYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIABICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT OSKCIIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHMS TaKOil Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPOITH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AMCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpyKatomuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexkumii naér mepBOHayalbHOE IPEICTABICHUE O XMMUU M €€ pOJM B KU3HHM YEJIOBEKA U
obmectBa. OH cocTouT U3 ABYX uyacteil. [lepBas M3 HUX paccKka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIUM MHUpP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KAK HAYT XHMHUYECKHE PEAKLIHMH, KAKHE
BEILIECTBA OINPEIEISIOT CBOMCTBA KMBBIX CUCTEM. BTopas 4acTh mOCBsLIEHA MPUKIAJHBIM ACIIEKTaM
XUMHH: OHA MOKA3bIBACT, KAK XUMUS BIMSICT Ha KU3Hb OOIIECTBA U YIIYYIIAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUN C aBTOMATHU3UPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUM ¢ MOcienyrimuMm oOcyxkiaeHuem Ha dopyme. Kype sBisercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CIIeUaIbHON MOATOTOBKH U PACCUNTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliaresei, B MepByl0 o4epeb 00yJarommxcs HEXUMUYECKUX BY30B U (paKylIbTETOB M JIIOJCH, yiKe
MIOJIYUYMBIIMX BbICIIEE 0OOpa3OBaHUE, HO JKEJNAKLUX OOJIbLIE Y3HAaTh 00 OKpYXKalleM MHUpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenbHas pa60Ta 06yqa}omnxc51 noApa3aciisIeTCss Ha aAyYAUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA na6opaTopHHx 33H$[TPII>1, TaK W Ha IUIAHOBBIX KOHCYJIbTAllMAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOMAAINIYIHO BO BpPEMA IMOATOTOBKH CTYACHTAMU OTYCTOB IIO J'Ia60paTOpHBIM
3aHATUAM U BBIITIOJIHCHHUA JOMaITHUX 3aHaHI/II\/II.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3eily IUCUUIUIUHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TMOHMMAaHHUS W3YYEHHOTO MaTrepuana. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIPOCY Mpeaaraercs 4YeThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBUIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOAUMHAMHUKA

B tecrax mo Teme «Xumudeckas TEPMOAMHAMUKA». MEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) HUCXOIHBIE PEAareHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepBsIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNSI PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH MPUHATO 0003HAYATH!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeICHHBIX PEaKIUil SBISIOTCS SHIOTEPMUIESCKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
6) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b
B) 1/2N,+1/20,=NO , AH = 90 K]I:x/Mo11b
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHus OKCUAAa MeIH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temieparype 627°C.

o

BemectBo AH®293 (KIx/mMo1B) S%9g (x/Monbp*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepruu ['mbOca mpu cTaHAAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MmeHsieTcs SHTPOMHS MPHU Pa3N0oKEeHUU KapOoHaTa Kalblus?
a) yBEIMUYMBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCs T) HE 3HAI0
10. anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKaTh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—IeCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe U IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; mecroe, ceAbMOE, BOCEMOE, AEBITOE U IecsAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAECTCS

a) XMMHUYecKas TEpMOJIMHAMHKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCThIO PACXOAYETCsl OJJHO U3 UCXOHBIX BEILECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKLIUU K MOMEHTY OKOHYAHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB ¢

4. Ot xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKLIUI?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO COocyAa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepusyercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakluu

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

6. Kaxk 3anuceiBaeTcs BhIpakeHUE AJI1 CKOPOCTH PeaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V =Kk[NO]‘[H.0]°

KOJIMYCCTBCHHO

Kak 3anumercs BLIpa)KeHI/Ie JUT KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamme Mokas3bplBaeT 3HAYCHHE TEIUIOBOTO d(dekTa peaknnn?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJ1 peaKIfu

9. UYT0 MOXHO CKa3aTh O PEAKIIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BIEBO.

a) IPY MOHMWKEHUHU TeMIIepaTyphl

0) TIpY TOBBINICHUH TEMIIEPATYPHI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBaa 0,8. PaBHOBecHass KOHILIEHTpalus Bojaoponaa paBHa 1,2 Momb/in. Berumciaure HCXOHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCS B | Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOE W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOEe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K*+ S0, = K,S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 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. Ins nonasienust ruaponusa xjaopuaa xpoma (I11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlbLUsi U BOJbI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpuMOCTh OKcanara cepebpa paBHa 3,27-107 1t/ 100r HO. Omnpenenure npousBeIcHUE
pactBopuMocti Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM »7eKTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJICH

4) THaPONU3 COJei

10.3nauenue PH uucroii Boawt ipu 25°C cocraiser
N1 2)7 3)0 4) 10



Maruautoropckuii Texuuieckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWMJA, YACTHIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYIISAIUHN KOJUIOUIA C MOJIOKUTEIFHO 3apsHKCHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 UIMECT CTPOCHHE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOT'O cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 30116 cynbdara cBunna (II). K xkakomy anektpony J0MKHBI IepeMeaTbcst YaCTUIIbI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *kele3a. [Jisk Toro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 ToTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢dochara nHatpus. BerumcauTe mMOpOr KOAryyasluud KakJIOTO
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo Tteme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOEC M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6aina; mecroe — B 1 6ami; ceapbMoe U BOCbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOIO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) He#TpasgbHBIC aTOMBI IPEBPAIIAIOTCS B OJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAIJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KUCJION cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJIEMEHTHI ...
1) asorumcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 pHUIMEHTOB B peakinu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0asui; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasia; mecroe u cenpbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAI ONIPEAETISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MQIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpomykTel 00pa3yroTcst Ha KaTo/Ie TPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(PPHUIMESHTOB B ypaBHEHHH dJICKTPOJIH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, IOJYYEHHOTO MpH 3JEKTpojau3e cyib(ara IUHKA, KOTOPBIH
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBl OAIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raibBaHomapsl Zn|Mg B CEpHOKUCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHas camocTosiTe/IbHass paboTa OOYUYaIOIIMXCS OCYIIECTBIISICTCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYeCcKas TePMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HampaBlICHHE
CaMOIIPOU3BOJIBHOTO TEYEHHUS PEAKIIMU NPU CTAaHAAPTHBIX YCJIOBUAX U Npu Temneparype T = 927 °c,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHU.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaga Ne2

Berancanre Temnosoit a¢dext peakuun: CaCy o + 2 HoO(ry = Ca(OH), () + CoH; (1), mone3yscek
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TIpU oOpazoBannu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuuTaiiTe  TeruioBoll  addext  peakuuu:
Hy ¢y + CO2 ) = CO (py + H2 O(ry. TepmoxuMuveckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKA)»

B nomammem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u naras — B 1 6as.



3amaua Nel
Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLEHTpau
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOH ¥ 00paTHOM peaKiuu, €CIU YBEIHMYUTh JaBIICHUE B CHCTEME B JBa pasza?
3amaua Ne2
ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYHNUT B PEAKIHIO NpU
temnepatype 200 °C, ecin TeMITepaTypHbIN KOA()(PHUIMEHT CKOPOCTH peakIuu paBeH 2. Bo ckoiabko
pa3 U3MEHUTCSA MPU ITOM CKOPOCTh pPeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciin paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moab/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n1. OnpeaenuTte KOHIIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEar€HTOB KOHCTAHTHI PABHOBECHS CICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo treme «PacTBopbn)

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6amn; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCl, ast momydenus 3M pacTBopa xjiopuaa
oniosa (Il) ¢ mnotHocThIO p = 1,405 T/™MNA?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMO/ICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJEKYJSPHBIX YPABHEHUS PEAKIUN K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHMs TMAPOJIM3a COOTBETCTBYOIUX cosiel. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamaem 3amanmu 1mo TeMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aia; Tpetbst — B 1 6ai.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccuuTaiiTe 3JEKTPOJNBMKYIIYIO CHIY U OIPEACIUTE HAMpaBICHUE CaMOIPOU3BOJILHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHAAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAUYCHUS OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITHii:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7B OKHCIMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOj3; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoiW cpeme (HNOs3). Paccuwraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3IEKTPOHHO-MOHHBIE YpPAaBHEHUS JJEKTPOJHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kotopoil OJIC ranbBaHMUYECKOTO 3JIE€MEHTa
ymenbmutcs Ha 0,02B.



3amaya Ne2

[IpuBenuTe CcXeMBbl DJICKTPOAHBIX TIPOIIECCOB M  MOJCKYISpPHBIE YPaBHEHUS PEaKIIHi,
MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO
BJIQKHOM BO3/yXe.

Onpexnenute yObUIP MacCchl aHOJA NMPH KOPPO3UHM B KUCIIOH cpene 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJIHBIX IPONECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIICH ITPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKkoe KOJIMYECTBO METalla, MOJYYCHHOTO Ha KaTojAe IMPH 3JICKTPOIIN3e
Co(NO3)2, ecitu 3JIEKTPOIIHA3 MTPOBOAMIM B TeueHuH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHbIe BOPOCHI 0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUABI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOI).

DHTANBNU KaK (YHKIUS COCTOSHUS CUCTEMBI. DHTANBINS 00pa30BaHMs BEIIECTBA.
TemnoBoit >ddext xumuueckoil peakiuu. DakTopbl, BIMSIIONIME Ha TEIUIOBOH 3ddeKT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIMS COCTOSIHUSA CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. TpeTuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoOU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIIUH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMnyeckast KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLUU U METO/bI €€ PETYJINPOBAHMSL.
BinustHue KOHIIEHTpaIMU Ha CKOPOCTh XUMUYECKON peakInu (3aKOH JIEUCTBYIOIIUX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHunyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKkas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanutrnueckue cucTeMsl.

Binsnue kaTanu3aTropa Ha CKOPOCTb XUMUYECKOW peaKInu.

0. T'OMOTeHHBII U TeTepOTeHHBIN KaTaus3.

1. KonebarenbHble peakluu.

12. Xwumuueckoe paBHOBecre. OOpaTuMbie M1 HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunmun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUisd OJJTHOKOMIIOHEHTHBIX CHCTEM.

RROoOoNoO~WNE

KonTpoJubHbie Bonpocs! 1o teme «PacTtBopbn»
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11.
12.

13.
14.
15.
16.
17.
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11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CnocoObl BbIpakeHHsI KOHILEHTpPALMM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHas
KOHIIGHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS A0JIS, TUTP).

KonnuratuBHble cBOMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonbl Payns: I (ToHomerpuyeckuit) u 11 (30yinockonmmueckuil ¥ KPUOCKOITUICSCKUI ).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanus KUCJIOT, OCHOBAaHMW U COJEH C TOYKM 3pEHHS MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Aricconuai.

3akoH pazbasnenust OcTBasba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
IIEKTPOJINTA, OCAJKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MIOKa3aTEeNu.

I'upponus coneit. Tumel TUAPOIN3A COJIECH.

KonunuecTBeHHbIE XapaKTEPUCTUKH NIPOLIECCa THIPOIHU3a.

@DakTOphl, BIUSAIOIIME HA IPOLIECC TUAPOIU3A.

KonTpoJibHbIe BOoNpockl 1o Teme «/lucnepcHbie CHCTEMbI»

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0bl osTy4eHns! KOJUIOUIHBIX PaCTBOPOB.

CrpoeHne KOJUTOUIHBIX YaCTHULl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOMJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHTanus KOJUIOUI0B.

Koarynsanus KOJTIOMAHBIX paCTBOPOB JIEKTPOIUTAMM.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckre cBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

Konrpoabubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHSI TEOPUU OKUCITUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIEC CBOIICTBA BEISCTB.

Baxxneinine oKUCINTEIIN ¥ BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PeaKUuid (IpUMEpHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

SHCKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbmcauml SJICKTPOXUMHNYCCKUX ITPOLCCCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIEKTPOXUMHUYECKHE ITPOLECCHI, IPOTEKAIOIUE HA TPAHULIE Pa3/ieia «METaJll — pacTBOP».
I"anpBannyeckuii auemeHT Jlanuans — Skoowu.

DIEKTPOABUKYILIAs CHJIA TaTbBAHUYECKOIO DJIEMEHTA.

W3MepeHue dIIEKTPOAHBIX MOTEHIUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBolicTBa METAJIIIOB B COOTBETCTBUH C UX ITOJIOKEHUEM B PSIly HANIPSKCHUM.

VYpasuenue HepHcra.

DIEKTPOJIN3 PACIIaBOB U pacTBOPOB. KaTtoaHble 1 aHOAHBIE IIPOLIECCHI.

OO0benuHenHbll 3akoH Papazes. Beixoq no Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX POLIECCOB.

XuMHYECKask KOppO3usl.

DNEKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCJIUTEJIA.

[Tpumepbl KOPPO3UH B KUCIIOH cpesie B aTMOC(hEepHOI KOPPO3UH.

CKopoCTh KOppO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIEC TOKPBITHS.

DIEKTPOXUMHUECKUE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAIIIOB.

XVMMHUYECKNE UCTOYHUKH TOKA. |'albBaHUYECKUM 2IEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBe/IEHUsI MPOMEKYTOUYHOI aTTecTAlNU
[Ipomexxyrounast  aTTecTalusi WMMEET  LENBI0O  ONPEACNIUTh  CTENEeHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJIbLTATOB O6y‘{€HI/I${ 10 AMCHUIIIIMHE 3a OHpGI[CJ'IGHHHfI nepuon 06y‘IeHI/I${.

a) Ilnanupyemblie pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS

HpOMe)I(yTO'{HOﬁ arrecranmmn:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHUIO U NPAKTUKY IJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

COBPEMECHHBIE HallpaBJICHUsA
pPa3BUTHUSA HAYYHBIX TEOPUI;

MCTOABI TEOPETUYIECCKOT'O

)51

AKCIIEPUMEHTAIHLHOTO HCCIICIOBAHUS
B 00JIaCTH XUMUU

Hepeueub meopemudecCKux 60npocoé K IK3ameny.

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [lepBbIil 3aKOH TEPMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

OHranenud. 3akoH ['ecca u cneAcTBuUs U3 HETO.

OHntponus. YpasHenue bosbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oueprus ['m66ca. HampapiieHus XMMHYECKHUX MPOIIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

DHeprusi akTUBaui. AKTUBUPOBAHHBIA KOMIUIEKC. Y paBHEHHE AppeHunyca.

. KaranuszaTopsl n karanurnyeckue cucreMbl. [ OMOTeHHBIHN KaTains.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTalns.

. Xummnueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pPAaBHOBECHSI.

. Cmemenne xumudeckoro paHosecus. [Tpunnun Jle laremnse.

. PactBopbl. Cr1ocOOBI BBIpayKEHHsI KOHILIEHTPALIUU PACTBOPOB.

. PacTBOpbI 21exkTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON JUCCOLUAMH. 3aKOH

pa3basnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTU. YClIOBHE OOpa3oBaHHs M PACTBOPEHUS
OCaJIKOB.

Hucconmanus Boasl. MonHoe npoussBeaeHue Boasl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

Hucnepcusie cuctemsl. Knaccudukarus. Jlnodunshbie u m1ohoOHBIE KOTOUIBL.

CTpoeHune KOJIOUIHBIX YaCTHII.

Koarynsuus KoImouaHbIX pacTBOPOB.

OKI/ICJ’II/ITGJ’IBHO-BOCCTaHOBI/ITeHBHBIe CBOfICTBa BCIICCTB. Knaccmbnxaunﬂ OKHCIINTCIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIM.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeIcTBa
KOMITCTCHIINH 00yueHms
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHBINA MTOTEHITHUAI.
25. I'anpBannveckuii anemMeHT Jlanuaisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [I[puMeHeHne eKTpon3a.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLIECCH MPHU 3JIEKTPOIM3e pacTBOpoB. [Ipumenenue
AEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTH METAIJIOB OT KOPPO3HH.
Ymets - pemaTh  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 0711 IK3ameHa:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTth 3JIEKTPOHHBIE YpPAaBHEHHS DJJIEKTPOIHBIX IPOIIECCOB, YpPaBHEHHUE CYMMapHOM
MIPOTrPaMMBl; TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPalUuu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/i1.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIC YpaBHEHUS peakuuii ruaponusa coieit: KsPOys; NaySOs;
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHs peaKLUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTs pacTBOpa
1,14 v/mi. Paccunraiite: w(Ca(OH),); Cy; Co; Cmy N(Ca(OH),) 1 N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh DJ[C rajpBaHMUECKOro 3J€MEHTa, €CIU KOHIIEHTPAIuu
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hamucath ypaBHEHHs peakivil riIposin3a B MosieKysipHoM U noHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcars 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh J/IC raqpBaHHYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB METAJIOB PABHBI: [Zn2+]=0,01 Moutb/1, [Cu*]=1,0 Moub/.

10. Cynbdat amomunust Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [II0THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarh 31I€KTpOHHBIE YPaBHEHHS DJIEKTPOIAHBIX IIPOLECCOB, YPAaBHEHHE CYMMAapHOU
TOKOOOpasyromel peaknuu, BeMUCIuTh JJC ranpbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
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OneHouHble CpeacTBa

MOHOB MeTayuioB pasHel: [Mn®*]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKkOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H,;SO4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x/I>x ipu CTaHIApTHBIX yCIOBHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCjy)= 70 Jx/mons-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnQO4 + NaNO», + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsAX. Paccumraiite Temmneparypy
nauana peakuuu, eciu S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/momas-K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosiekyssipaoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:

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

18. I'omoreHHass peakius HporekaeT mo ypaBHeHHo H, ) + by = 2 Hly). Hauvanpnas
KOHIIeHTpaluss Bojxopoaa 2,1 Monbw/n, noga 1,5 monw/n. Bo cKoiabKO pa3 HM3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 T xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmy N(FeClg) u N (H20); T.

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 Jx/mMonb-K;
S(S0O,)=248 JTrx/monbK.

21. Peaknusa uger mo ypaBHeHHo: 2 Hy oy + So () = 2 HyS(). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJB/1, cepsl 1,5 Monw/n. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEaKkuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Ompenenure TEPMOAMHAMUYECKYIO BOSMOKHOCTD NMPOTEKAHUS peakuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO; (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusX. PaccunTaiite TemmepaTypy
Havaya peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/moinb K;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeacTBa
oOyueHus
KOMIIETEHINH
S(S0,)=248 JTxx/moab-K.

23. HaganpHble KOHLIEHTPALIMU UCXOHBIX BemlecTB B peakuu: 2 SO; () + Oy () = 2 SO3 () Obln
paBHsbI 1,8 Mosb/m SO; u 2,4 moib/11 Oy. Bo CKOBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccot 1200 r u mmotHocthro 1,153 r/mMn
coaepxutcs 312 r H3PO,. Paccuuraiite: w(H3PO,); Cyi; Co; Cry N(H3PO4) 1 N (H0); T.

Bnaners - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anus 011 IK3amena:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. Jlnsa peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpeniennTe BO3MOXKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEUYEHMs PEAKLUUU IPH CTaHJApTHBIX YCIOBUSX M Ipu  Temmeparype T
=927°C, eciu TemwoBoit HpEKT peakiyuu 10 3a1aHHONH TEMIICPATYPhl HE H3MEHHTCS. YKAKHATE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BolpaszuTe uepe3 KOHLEHTpAlMU PEareHTOB KOHCTAHThl PAaBHOBECHUS CIIEAYIOIIUX peaKIi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapleHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs nis npurorosienus 2 i1 0,25M pactopa?

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHI] MMOJYYEHHOTO 30/ U HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ysd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX moTeHmanos HJ + H;PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOAHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctauia 0,01 /4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHHMSI 3JIEKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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KOMIIETEHINH 0byuenus
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoause pactBopa CoSOy,
Beruucnute pakTryeckoe KOJTMUECTBO METala, MOJydeHHOTO Ha KaTo e TPH 3JEKTPOIN3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.
OIIK-3

TOTOBHOCTBIO IIPUMCHSATH (bYHI[aMeHTaHBHBIe MAaTEMATUYCCKUE, CCTCCTBCHHOHAYYHbIC 1 O6H.[CI/IH)KCHepHBIC 3HAaHH B HpO(l)eCCHOHaHBHOfI JCATCIIBHOCTHU

3HaTh - OCHOBHBIE XMMHUYECKHE 3aKOHBI U Ilepeuens meopemuueckux 6onpocos
3aKOHOMEPHOCTH MPOTECKAHHUS; 1. OcHOBHBIE METOJIBI XMMHUYECKOTO aHAJIN3a.
- METOAbl XMMHUYECKOI0 aHajln3a 2. OcHoBHBIE TIPHOOPBI H 00OPYIOBAHHE JJIsl XUMUUYESCKOTO aHAJH3a BEIECTB.
BEIIECTB U OOBEKTOB OKPYXKAFOIIEH 3. Meroauku npoBeeHus ONMbITOB. [IpaBuiia TeXHUKU O€30MaCHOCTH.
cpensl
YMmerb - IIPOBOJUTH JSKCIEPUMEHTAIbHBIE Ilpumepnule npakmuueckue 3a0aHus

WCCIICTOBAHMS B chepe
npodeCcCHOHATBHOM JeITeIbHOCTH;

- YIIPaBJIATH pOLIECCaMH,
NPOTEKAIOIIUMH B Pa3IMYHBIX

XUMHNYECKHUX CUCTEMAX

1. Onpenenuth ¢ KaKMMHU U3 yKa3aHHBIX HM)KE BEIIECTB MOXKET B3aWMOJEHCTBOBATH PacTBOP
TMJIPOKCUA Kajusl: MOA0BoJopoaHas kuciorta, xiaopun meau (II), oxcun yrnepona (IV), oxcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCUA aMMOHUsA. CocTaBbTE€ YpaBHEHMSI BO3MOKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (opMmax.

2. Ompenenute BO3MOXXHOCTh BOCCTAaHOBJICHHs OKcuaa jkene3a FesOs yrmepomom npum
cTaHAapTHbIX ycnoBusx u temneparype 1100 K. Peakiust BoccranoBnenust FezO4: FesOy) +4C ) =
= 3FE(K) + 4CO(F)

3. Temneparypublii ko3¢ dunreHT peakuuu paBeH 2,5. Kak n3MeHHUTCS CKOPOCTh peaklMu: a)
npy noBbIIeHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oXJaKAEHUU peaKIMoHHON cMmecu oT 50 10
30°C?

4. lns obpatumoit peakuun FesOui) + Hypy = 3FeO() + HoOr 3anumunTe BblpaskeHHe KOHCTAHTBI
paBHoBecust AH°, kJlx =+ 69,8. Ilpennoxute crnocoObl yBeTUYEHUsS KOHIIEHTPALMU MPOIYKTOB
peaxkuuu.

5. [lpm mnpokanuBaHMM METAUIMYECKOTO THTaHAa oOpaszyeTcst Oesblii IMOpPOIIOK, KOTOPBIH
pacTBOpsieTCsI B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE M CIUIABISIETCd CO IIeIoublo. YTo
npeJcTaBisieT coboit 3To coequHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX peaKiuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mMi
notpebdyetcs 1 npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BemectBa W B KAaKOM KOJMYECTBE BBIAENATCS Tpu mnpoxoxaeHun 48250 Ki
aJIeKTpUYecTBa depe3 pactBop xisopuaa mapranma (l1)? CocraBpTe cxemy 3JIEKTPOJU3a ITOTO
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KOMIIETEHINH 0byuenus
pacTBopa.
8. AmoMuHui ckiienaH ¢ Meapio. Kakoi u3 merauioB OyneT KOppoAHpOBaTh B Cpelie CEpHOU
KHCIIOTHI M aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTE CXEMBbI AJEKTPOXHUMHUUYECKOI KOPPO3HH.
Buianers - IIPaKTUYECKUMHU HaBbIKAMU Ilpumepnvie npakmuueckue 3a0aHUA:
TEOPETUUYECKOTO u [IpoBecTu aHanu3 BIUSHUS KOHIIEHTPAIIUU Ha CKOPOCTh XUMHUYECKOM peakuuu

IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
B 00JIACTH XMMUH;

- CIOCOOHOCTBIO OOBACHITH
pe3yIbTATHI UCCIICIOBAaHUI
MIPUMEHUTETHEHO K chepe

npodeccnoHanbHOM e TENbHOCTH.

Na;S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn

00pabOTKy TOJYYEHHBIX JIAHHBIX C HCIOJb30BAHHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHI. Pe3yIbTaThl ONTOB MPEJACTABUTH B BHJIC TAOIHUIHI 1.
Tabmuua 1
Howmep O06beM, M1 Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO,4 Na,S,03, 10% | mosBnenus peaKiuu, 10,
MOJTB/JT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To manHBIM TaOUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crenatpb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlMU THOCYIb(haTa HATpHsl.




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOGHHUS OOYYAIOIIMMHCA 3HAHWUH, W MPAKTUYECKHE 3aJaHMUf,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOIUTCS B hopMe IK3aMeHa.

DK3aMeH N0 JaHHOW JUCHUIUIMHE TPOBOJAUTCS B YCTHON (pOpMeE MO SK3aMEHAI[MOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JEMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBINMOJHACT MPAKTHYECKHE 3aJaHHsi, CBOOOIAHO ONEpUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAaIOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AaHATUTHUYECKUX ONepalusx, NepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET OPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJ€ KOHTPOJIbHBIX MEPOINPUSATUI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIICTCS.  OTCYTCTBUE OTHCIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OIIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TeOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

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

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6noe mocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2JIEeKTPOHHBIU. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) JlomoJiHUTeIbHAA JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuTOropckuii roc. Texuuueckui yu-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIN. -
Caenenus goctynHsl Takxe Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 2. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. T. M. Hocopa, 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiui. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas KuHeTHKa. COCTOSSHUE XHMHYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKHUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
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5. Koposun, H.B. O6mas xumus: yde0. Il TEXHUYECKUX HAmpaB. U creil. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
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r) lIporpammuoe o0ecnieuenune u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMLCH3HH

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000HO pactpocTpansemoe 110 0OeccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
Hassanue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  unmexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PUHII)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0OKHO
JI0CTYIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
YUPEKICHUE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
MIPOMBIIIIICHHOW COOCTBEHHOCTH»
Poccuiickas ~ T'ocymapcTBeHHass ~ OubOimoTexa.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuoreku MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

http://magtu.ru:8085/marcweb2/Default.asp




9. MaTrepuaibHO-TEXHUYECKOE O0ecneyeHne T CHUIIIUHbI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOC obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyIUTOpUN

OcHarieHue ayIuTOpuu

YueOHbIC ayqUTOPUH IS
POBEICHUS 3aHITUI
JECKIIMOHHOTO THUIIA

MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, Iepeladyn u
npeJcTaBleHust HHPpOpMaluu

YyeOHbIC ayAUTOPUU AT
MpOBECHUS 1abOPATOPHBIX
3aHATUM, TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTALUH,
TEKyUIeTO0 KOHTPOJIS U
MPOMENKYTOYHOU aTTECTAUUHU

O6opynoBaHue [ BBITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbL, CXEMBI, I1JIAKATHI.

IToMmemenus niasa
CaMOCTOSITEIbHON paboThI
oOydJarmuuxcs

[Tepconanbubie  KommbloTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B 3IJIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[TomemeHus U1 XpaHEHHUs U
MPOPUIAKTHIECKOTO 00CTyKUBaHUS
yueOHOro 000pyAOBaAHUS

Cremnaxu, celibl st XxpaHeHUs1 y4eOHOTo 000py10BaHUS
WHCTpYMEHTBI ISl PEMOHTA JIA00PaTOPHOTO
o0opynoBaHusl.




