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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMHupoBaHHE (DYyHAAMEHTAIbHBIX
3HAHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIIMCBHIBAIOIIME CBOMCTBA XMMHMYECKHMX COEJIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUATIbHBIX JUCUUIUIMH U JAJIbHEHUIIEH TPAaKTUYECKON AESITENbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctunmmaa b1.b.14 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTPaMMBI.

JIst u3ydeHus: TUCUUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJeHUs, CPOPMUPOBAHHEIC B
pe3ynbraTte TONydeHHUs CpeaHero (TMOJTHOro) oOmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«Pu3ukay, «MaTemMaTHKa.

3HaHWS W YMCHHS OOYyYarOUIMXCs, MOJyYEeHHBIC NMPU M3yYCHUU JAAHHOW JUCHUTUIMHBI OYIyT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX JAUCHUIUIMH, Kak «be3omacHocTb
KU3HEIEATEILHOCTHY, «[ eoorusy.

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHH AUCHMILIMHBI U
IUIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbTare 0CBOCHHS TUCIHMILIMHBI «XUMHs» 00yUJaroMMNACs JOIDKEH 00J1aAaTh CIEAYIONeH
KOMIIETCHIIMEH

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETCHIIUU
OK-1
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUIEHUIO, aHAJINU3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMBI KPUTHUECKOT0 MOX04a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOTO MBINIJICHHSI IPU YCTAHOBIIEHUU UCTHUHBI;

- METOJbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oObeKkTa (aHanu3) U MyTEM HM3y4EHUs TpPEaMETa B €ro IEeIOCTHOCTH,
€IMHCTBE ero yacTtei (CUHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCEMEHHYIO PEYb;

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHHUS, aHAIHU3a |
CHMHTE3a aHAJM3WPOBaTh  aJbTEPHATHUBHBIC  BAPUAHTHl  PEIICHUS
HCCIIe0OBATEIbCKUX 3a1a4

BmangeTs - HaBBIKAMH TTOCTAHOBKH II€JIH, CIIOCOOHOCTHIO B YCTHOW M MMUCHMEHHOU
pedn Jorudecku 0hOPMUTE PE3YIbTATHI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB WCIIOIB30BaHUA aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIICHUU TPOoOJieM, BO3HUKAIONMIUX TPU BHITIOTHEHUH
HCCTIEOBATEeNIbCKUX paboT, HaBBIKAMHU OTCTAWBAaHUS CBOEW TOUYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MMO3UIIMI OLIEHUBATh CTPOCHHE, XUMHUUECKUI U MUHEPATbHBII
COCTaB 3€MHOW KOPbI, MOP(HOIOTHYECKHE OCOOCHHOCTH W TEHETHYECKHUE THITBI MECTOPOKICHHI
TBEpPJBIX IMOJE3HBIX MCKOMAEMBIX MPU PEHICHUH 3a/ady MO PAHOHAIBHOMY M KOMILJIEKCHOMY
OCBOEHHIO

3HaTh - OCHOBHBIE XMMHYECKHUE TIOHITHS, TIOJIOKCHHS ¥ 3aKOHBI;

- COBPEMEHHBIE HAMPABJICHHSI PA3BUTUS HAYUYHBIX TEOPHIl;

- METOABl TEOPETUUECKOTO0 U HKCIEPUMEHTAILHOTO HCCIICIOBAHHS B
00JaCTH XMMHUH PUMEHUTENHHO K MPOPECCHOHATHHON IeITeTbHOCTH




Ymeth - ONpEACNATh XUMUUYECKHI COCTaB U CTPOCHHE OOBEKTOB OKPYXKAIOIIEH
Cpenbl;
- pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraty IporpaMmabl;
- HPOTrHO3HUPOBATH BO3MOKHOCTL IIPOTCKAHUA CaAMOIIPONU3BOJIBHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMHUECKHUX CHCTEMax

BJIaI[eTb - HaBblKaMHU TNPUMCHCHHA OCHOBHBIX XHWMHYCCKHUX 3aKOHOB B

npo¢eCCUOHAIBHON IEATETHLHOCTH,
- IPAKTUYECKUMH HABbIKAMHU TEOPETUYECKOTO M SKCIEPUMEHTAIBHOIO
HCCIIENOBAHUS B 00JIACTH XUMUHU

4. CTpyKTYpa H coJepkaHue JUCUUIIIHMHbI

OO01mmas TpyI0eMKOCTh TUCHUIUIHHBI COCTaBIsAeT 4 3a4eTHhIX equHuUIbl 144 akan. yaca:
- KOHTaKkTHas padora — 83,9 akan. yaca:

- aynutopHas pabota — 80 akaa.4acos;
- BHeaynuTopHas — 3,9 akaj.uaca

- caMocTosTeNnbHas padbota — 24,4 akam.gaca.
—MOJrOTOBKA K SK3aMeHY — 35,7 aKkaj. 4acoB
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1. Xumuueckasi TepMOIMHAMUKA 2 4 8/41 4 |- oopmnenue oTyeTa no [3amura JsaboparopHoir pabdoTsl.|OK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- peienne nomainrero 3aganust Ne 1; | TectupoBanue. OIIK-4
- CaMOCTOSTENBLHOE HA3y4YeHUE -3yB
yueOHOW U HAyYHOMU JIUTEPaATYpH.
2. XuMunyeckasi KHHETHKA 2 4 8/41 2 |- oopmienue oTyeTa no|3amuTa nabopatopHoit pabotel.|OK-1
nabopaTopHO# pabdoTte; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue. OIIK-4
-CaMOCTOSITETTLHOE U3YYCHHE yUeOHOU -3yB
Y HAYYHOMU JIMTEPATYpPHI.
3. PactBOpEI 2 8 |10/41| 6 |- oopmnenne oTyera no|3amura naboparopHoi pabotel.|OK-1
nabopaTopHoii padore; HomamHee  3amanue Ne  3.|-3yB
- pemenue aomainbero 3aganus Ne 3; | TectupoBaHue. OIIK-4
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
4. JlucriepCHbIC CUCTEMBI 2 4 6/411 2 |- odopmiteHne oT4yeTa mo [3ammrTa JaboparopHoi padoTsl. |OK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSATENbHOE U3YUYeHUE YUeOHOMH OIIK-4
Y Hay4YHOH JIUTEPATYPBI. -3yB
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5. OxucnuTenpHo-| 2 4 6/21 4 |- odopmiieHne oT4yeTa mo [3ammra JsaboparopHoi pabdoTsl. |OK-1
BOCCTAHOBHTEJIBHBIC MTPOIECCHI nabopaTopHoii pabore; HomamHee  3amanue No  4.|-3yB
- petenue noMaminero 3aganus Ne 4; | TectupoBanue. OIIK-4
-CaMOCTOSTEIbHOE U3YYCHUE YUCOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 10/411 | 6,4 |- odopmiieHue oTuyera no |3amura J1aboparopHoit pabdoThl. | OK-1
nabopaTopHoOi paboTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue. OIIK-4
-CaMOCTOSITETTLHOE U3YYCHUE yUeOHOU -3yB
Y HAYYHOW JINTEPATYPHI.
HToro mo iucuunInHe: 2 32 |48/22U | 24,4 9K3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsAT Kak B HMH(OpMANMOHHOW (opme, rie MMEeT MECTO IOCIeI0BATEeIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auaiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTAMHA, TAE€ TEOPETUUYECKUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 3TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS D3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/1€ U3JI0KECHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENoJ/iaBaTeyieM TMPUBICYCHUE AayAUTOPUM K pPEHICHUIO KPYNHOW HaydyHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHuH. Ha mpoOneMHON JeKuuMu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE s oOy4aromuxcs. [lomydennas nHbopMalus ycBauBaeTcs 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 pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs 4Yepe3 IOCTaHOBKY IPOOJEeM C IOMOIIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
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-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peaJbHBIMH XHMMHUYECKMMHU BemlecTBamMu. Ha mabopaTopHbIXx padoTax
BBINOJIHAIOTCSL TPYNIOBBIE WM WHAMBUIYyalbHblE 3aJaHus MO MpoiaeHHol Teme. IlpoBeneHue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHo paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOi pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBIABICHUS CBSI3ed MEXAY KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMed MOAYIbHOro 00ydyeHus. BHINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTHs MOTpeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CaMocrosiTenbHas paboTa o0ydyaromuxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUH ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX PadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHHE
OCHOBHOTO U JIONOJHHUTEIBHOTO MaTepuaja Mo yd4eOHMKaM M IMOCOOHUSIM, YTeHHE M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuaia, M3JI0KEHHOIO IMpernojaBaTesieM, Ha MpOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIa0OPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMuMo 3Toro, obydaromuecs
MIPEJCTABISAIOT PE3YAbTaThl CBOCH CaMOCTOSATENIbHOM pabOThI B BUJIE TPE3CHTALHIA.

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



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnU pyOEIKHOTO U 3aKITFOYUTEITLHOTO KOHTPOJIS OCHOBHBIMU 33J]a4aMU, CTOSITIMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBIIBJICHHE CTENEHH IMPaBWIBHOCTH, 00beMa, TNIyOWHbI 3HAHMIA,
YMEHHUH, HaBBIKOB, IIOJYyYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIABICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYyYEHHBIX 3HAHUM, YMEHHUI 1 HABBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepKku. B oTiimume oT OOBIYHOTO TECTUPOBAHUS TaKOW CHOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AMCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi o0OBbsSCHIET U U3MEHsIET OKpyKatomuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayalbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 ABYX uyacteil. [lepBas M3 HUX paccKka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIUM MHUp: KaK YCTPOEHbI BEUIECTBA, MOYEMY M KAaK HAYT XUMUYECKUE PEAKIUU, KaKUe
BEILECTBA OINPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsIIEHA MPUKIAIHBIM aCIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAK XUMUS BIUSAET HA >KU3Hb OOIIECTBA M YJIYYIIAeT MOBCEIHEBHYIO KU3Hb
moneid. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMHUYECKOW MPOMBINUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHHI C aBTOMATU3MPOBAHHOW IMPOBEPKOU
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CIIeUaIbHON MOATOTOBKH U PACCUNTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliartesei, B MepByl0 o4epeb 00yJarommXxcs HEXUMUYECKUX BY30B U (paKylIbTETOB W JIOJCH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK U HA IJIAHOBBIX KOHCYJIbTALMSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJTOTOBKH CTYAEHTAaMHM OTYETOB IO JIaOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT IMPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TMOHMMAaHHUS W3YYEHHOTO MaTrepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpejaraeTcsi YeThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS ITyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

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

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

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOJIMHAMUKHA MaTEeMaTUUECKH 3alUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNSI PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 102,3%"
0) AH®298 r) AHcr
5. Kakue u3 NpUBEICHHBIX PEAKIUI SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho= NHs , AH = — 46 K]Ix/mMoib
06) H2+4/2 02,=H;0, AH = -242 K]I»/MoI1b
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»x/mMonb
r) 1/2H+1/2 I,=HI, AH = 26 K]I:x/Moi1b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTaH/IapPTHBIX YCIOBHSIX?
a) 1/2 N2+ O =NO B) 1/2 N2+ 1/2 02 = NO
0) N+1/202=NO r)NHz+5/202=2NO+3H:0
7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakuuu :
CUuO ) + C (rpagur) = CU () + CO (1), mormotusnock 22 k/[ TEmIoThI.
DHTanbnus 00pa3oBaHus OKCUAAa MeIH ( || ) paBHA:

a) 110 B)220,5
6) -200,5 r)735
8. Hus peakuuu  NiO ) + C pagur) = Ni  + CO (). Ompenenute BO3MOXHOE HArpaBICHHE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIIMU MPU CTAaHAAPTHBIX YCIOBUAX U Mpu Temiiepatype 627°C.
BemectBo AH®298 (KJIx/M0J1B) S8 ([x/Moap*K)
NiO () —239,7 38
C (epadur) 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 TemmnepaTypy Hadajla peaKkIiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONUs NpHU Pa3IokKEeHUN KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KCIOs3 18y —2KClI (18)+302 (1) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HampaBJIeHUU 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 oneHuBaroTcd B 0,5 Oamia; mectoe, ceALMOE, BOCBMOE, AEBITOE M JecAToe — 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 UCXOIHBIX BEILIECTB

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

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS pPeaKIUU
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) Moxb ;1 ‘¢ *

0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB? C

4. Or xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakluu

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BoIpaskeHUE ATl CKOPOCTH PEaKIun

4NO @ +6H0=4NH31)+50:

a) V=Kk[NOJ*[H20] 6) V=K[NH3][0O2] )V =K[NOJ*[H20]°

KOJIMYCCTBCHHO

Kak 3anuriercst BeIpaxeHHe A1l KOHCTaHThI paBHOBecHst peakiuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

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

ayl E % .
*
0)2 2
v
B) 3 i
y 3
—y A

v

XOJI peaKInu

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

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONMCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBuoBecue peakiun Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeEIIaeTcs BIEBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpY TOBBINICHUH TEMIIEPATYPHI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jnsa peakmuu Cux) + 2 H 2 n = CH 4 () pu HEKOTOpO# TeMriepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
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 — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
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 HCI04 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 pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlblUsi U BOJBI, CyMMa
KO3 QHUIMEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAIIMN PACTBOPEHHOIO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOopuMOCTh OKcanaTa cepeOpa pasha 3,27-107 r/ 100r H20. Omnpepenure npousBeneHUe
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 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 crmabbIM a5eKTporTaM OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOTIOPIIMOHUPOBAHKE COJICH
3) TuapaTupoBaHUE COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
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 KOAryJALUIO KOJIJIOWJA, YACTUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW 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 (I11). K xakoMy 31eKTpoay HOMKHBI TepeMeniaThCsl YaCTHIIbI
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 oTpeboBanock J00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Ttecrax nmo teme «OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus olleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

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



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O>
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKUCIIEHUs KUCIOpOo/ia a) B Bojie U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaroniux B KMUCJIOW cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnQO4?—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr2Sz3 + KNO3z =2 KoCrOs + KxSOs4 + NO okuciieHuio
MIOJIBEPTAIOTCS CIIEIYIOLINE FIIEMEHTHI ...
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 peakim KMNnOs + HCloun, =2 ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBatOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DnekTponHBII MOTEHIMAT ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta Mg|IMgSOs||CuSOs|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcst Ha KaTo/e TpH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOMPOM3BOJILHO B MPSIMOM HarpaBJICHUU?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXEMBl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISPHOE YpaBHEHUE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raimbBaHonapsl Zn|Mg B CEpHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BaeayautopHas camocTosTelIbHAs paboTa 00ydJaromuXcsi OCYIISCTBIISICTCS B BHJIC M3YyUCHUS

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pasjieiy ¢ MpopaboTKOH Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB 110 TEMaM

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

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

3amaua Nel

Hns peakiun CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BOIBHOTO TEUEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS SHEpPrus B XOJA€ peakiuu; O) NpUYMHY HaWJEHHOIO H3MEHEHMs SHTPOIHH.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beruucnute TeroBort addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TEIUIOTHI BBIACIUTCS WU
MOTJIOTHTCS Tipu oOpazoBanmu 2,24 1 C2H,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckre ypaBHEHUS:

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 xJIx.

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

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
Peakuus mporekaer no ypaBHenuio: Oz ) +2 CO y = 2 CO2 (). HayanbHble KOHLEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo CkOJIBKO pa3 U3MEHSATCA CKOPOCTH
MPUMOH ¥ 00paTHOM peaKiuu, €CIU YBEIHMYUTh JaBIICHUE B CHCTEME B JBa pasza?
3amaua Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPH
temnepatype 200 °C, eciu TemnepaTypHbIii KO3(D(HIMEHT CKOPOCTH PEakIuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe iy + H20 ) = FeO () + Hz (1), eciiu paBHOBeCHbIE KOHIICHTPALIUU PEarupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO ¢y + H20 ¢y = CO2 ¢y + H2 )y HavanbHbIE KOHLEHTPALMH
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPALUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20@) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJCHHE IIOCTOSHHO; O) MpH TOBBIIICHUH MAaBICHUS, €CIU TeMIepaTrypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

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 Boabl ciienyeT pactBoputh 1351 SNCly st mosmydenust 3M pacTBopa xjiopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

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

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYISPHBIX YPABHEHUS PEaKIUi K CIEIYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYromMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

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

B nomamaeM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-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 ypaBHEHHSIX OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMsI MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOJIB3Ys 3HAYCHHS OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX TOTEHIIAAJIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + Oz + H.O

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe YpaBHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)3 + Na»S:0s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEHl CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OlICHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 // AI(NOgz)3/Al. Paccuunraiite 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.



3amaga No2
IIpuBenure CXE€MBl DJIEKTPOAHBIX IIPOLIECCOB M MOJEKYJISIPHBIE YPaBHEHHs DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIb MAacCchl aHOJA MPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €CIT CKOPOCTb
Koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (AHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIICH ITPH AIEKTPOITH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa.

Bbruuciure (akTHuecKoe KOJIMYECTBO MeETajula, MOJYYCHHOTO Ha KaToA€ IPH DJICKTPOJIU3e
Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

KoHTposbHbIe BONPOCHI 10 TeMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XHMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITUE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DHTANBNU KaK (YHKIUS COCTOSHUS CUCTEMBI. DHTANBINS 00pa30BaHMs BEIIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLME Ha TemiaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Canencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmunyeckast KnHeTuka. CKOpoCcTh XMMUUYECKOM pEaKLIMU U METOABI €€ PEryIUPOBaHUS.
BinustHue KOHIIEHTpaIMU Ha CKOPOCTh XUMUYECKON peakInu (3aKOH JIEUCTBYIOIIUX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuyeckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKkas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepreTuueckuit 6apbep.

Karanntrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEaKIUU.

0. T'OMOTeHHBII U TeTepOTeHHBIN KaTaus3.

1. KonebarenbHble peakluu.

12. Xwumuueckoe paBHOBecue. OOpaTuMblie M1 HEOOPATUMBIC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BnusHHE KOHIIEHTPALUH, JaBICHHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUisd OJJTHOKOMIIOHEHTHBIX CHCTEM.

RRO©oO~NoO~WNE

KonTpoJubHbie Bonpock o Teme «PactBopbn»
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ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBoppl. CnocoObl BbIpak€HHsI KOHIEHTpPALMUM PacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIIGHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS A0JIS, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. M eanbHblid pacTBOp.

3akonbl Payns: [ (ToHomeTpuueckuit) u Il (30yTnOCKOMIMYECKUN U KPHOCKOITUIECKHA ).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHnast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE MOHATUS U IOJIOKEHUS TEOPHUH
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM U COJEH C TOYKM 3pEHHUS] MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Aricconuai.

3akoH pazbasnenust OcTBaibaa.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MIOKa3aTEeNu.

I'upponus coneit. Tumel TUAPOIN3A COJIECH.

KonuuecTBeHHbIE XapaKTEPUCTUKH NPOLIECCa THIPOIHU3a.

@DakTOphl, BIUSAIOIIME HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockI 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 110(GOOHBIE KOJITOUIBIL.
Crioco0bl osTy4eHns! KOJUIOUIHBIX PaCTBOPOB.

CrtpoeHre KOJUTOUTHBIX YacTHULl.

IIpaBuno ®dasuca — [leckona.

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

Koarymsanus KoJuIOMAHBIX PACTBOPOB MIEKTPOJIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

Konrpoabubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINM.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

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.



2.  DIeKTpOXUMHYECKHE MPOLECCHl, MPOTEKAIOIIUE Ha TPAHULIE pa3/ielia «METall — pacTBOP».

3 I"anpBannveckuii anemMeHT Jlanuamsa — Skoowu.

4.  DnexTpoJBHKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.

5. H3mepeHue »3IIEKTPOJIHBIX MOTEHIHUAIOB. PAx cTaHAAPTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUHU C UX IMOJIOKEHUEM B PSIIy HAMPSIKCHUI.

VYpasuenue HepHcra.

DNEKTPOIN3 PacIjiaBoOB U pacTBOpoB. KatoaHble M aHOAHBIE POIIECCHI.

OO0benuHenHbll 3akoH Papazes. Beixoq no Toky.

Kopposus metannos. Knaccudukaius KOppo3nUOHHBIX ITPOLIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHUE METaula U KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

12. TIpumepsl KOppO3UU B KUCIIOH Cpelie U aTMOC(EPHOI KOPPO3HH.

13. CxopocTb KOppO3HH.

14. 3ammra METAIJIOB OT KOPPO3UHU.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXHMMHUYECKHE CTIOCOOBI 3aIIUTHI OT KOPPO3UH METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBAaHUMUYECKUN AIIEMEHT.

18. Xwumudeckne UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOIIIMBHBIE 3JIEMEHTHI.

7. OueHoOYHbBIE CPeICTBA /1JIsl IPOBeAeHHUS POMEKYTOUHOI aTTecTAlNU
[IpomexxyTounast — artecTalusi WMMEET  LETbI0  ONPEACIUTh  CTENEHb  JIOCTHUKCHUS
3aIIaHUPOBAHHBIX PE3YIHTATOB O0YUEHUS MO JUCIUILIMHE 32 ONpeAeTICHHBINA epUoa 00yUeHHUS.

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



CtpyKTypHBII
JJIEMEHT
KOMIETEHIUU

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIIIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  MOAX01a,  (POpMBI
aHaIN3a;

- METO/Ibl a0CTPAKTHOTO MBIIUICHUS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBbl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIEHHOTO PpaCUJICHEHUS
o0BbeKTa (aHaMU3) U MYTEM U3YyUEHUS
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOJBI XMMUYECKOI'O aHAJIA3a.

2. OcHOBHBIC TPUOOPBI ¥ 000PYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MeToauku nMpoBeAeHUs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.




VYmeTb

- aJICKBaTHO BOCIIPHHUMATb
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO M SICHO CTPOUTH
YCTHYIO U IICBMEHHYIO PEUb;

- C HCHOJBb30BAHHEM  METOJIOB
abCTPaKTHOTO MBIIIJICHHS, aHAINA3a
" CHHTE3a aHAJTM3UPOBATh
aJIbTepHATHUBHBIE BapUaHTHI
pEIIEHHsI UCCIIE0BATENILCKUX 3a/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KaKUMH M3 YKa3aHHBIX HI)KE BEILECTB MOXET B3aUMOJICUCTBOBATH PAacTBOP
THJIPOKCHIa Kallusi: MOAOBOAOpOAHAas Kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHUsA, TUIPOKCUI aMMOHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYIJIIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTh BOCCTAaHOBIEHMs OKcuzaa sxkene3a FesOs yrmepomom npu
cTaHIapTHHIX ycloBusax u temreparype 1100 K. Peakuust BoccranoBnenns FezO4: Fe3Ouq +4Ck) =
= SFE(K) + 4CO(I‘)

3. TemneparypHbiii kKoddduimeHT peaknuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: Q)
npu NoBbIIEeHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oxJaKACHUU peaKuoHHOoN cMmecu oT 50 10
30°C?

4. JIns obpatumoii peakimu Fe3Oxx) + Hory = 3FeOk) + H2O(r 3anuimmTe BbIpakeHNEe KOHCTAHTHI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBeTUYEHUS KOHIICHTPAIMU MPOIYKTOB
peaxkuu.

5. [lpm mnpokanuBaHMM METAJUIMYECKOTO THTaHAa oOpaszyeTcss Oemblii MOPOIIOK, KOTOPHBIA
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOW CEpHOM KHCIOT€ M CIUIABISIETCd CO Iejouybto. YTo
npecTaBiIsieT coboit 3To coequHenne? Hamummmre ypaBHEeHUs BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C INIOTHOCTBHIO 1,84 r/mi
notpedyetcs amns npurorosienus 2 i1 0,25M pactopa?

7. Kakume BemecTBAa W B KaKOM KOJIMUECTBE BBIIETATCA mpu mnpoxoxaeHuu 48250 Kin
anekTpudecTBa uepe3 pactBop xsopunga Mmapranina (11)? CocrtaBeTe cxemy 3JI€KTposm3a ITOTO
pacTBopa.

8. AmoMuHuH ckienaH ¢ Meapto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXHUMHUYECKON KOPPO3HH.




Brnanets - HaBbIKAMU [IOCTAHOBKM  LIEJIH, Ilpumepnsle npakmuyeckue 3a0anus:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIU3 BIUSHUSA KOHIICHTPALMKA HA CKOPOCTh XUMUYECKOW peaKkIuu
nucbMeHHOM — peun  Jormueckd [ NaxS203 + HoSOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHbIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJIH30BAHHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
- UEJOCTHOM CHCTEeMOW HAaBBIKOB | TEXHOJOTHA. Pe3ynbTaTel ONTOB MPEACTaBUTh B BUJIE TaOIUIIBI 1.
WCIIOJIb30BAHUS abCTPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O0BeM, Mt Konuenrpanus Bpewms Cxopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU OIIBbITa Na2S,03 H.O H2S04 Na»S»03, 102 | nosBieHus peakuuu, 10,
HCCIIEIOBATENbCKUX pabor, MOJIb/JT MYTH, C ¢t
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUSA 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 nanHbIM TabnULbl 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPALlUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha ocu abciucc koHneHTparuio NaxS;Os, a Ha ocw opaAMHAT —
CKOPOCTh PEaKIIHH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMU THOCYIh(haTa HaTpHsl.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HO3I/II_II/II71 OLICHUBATh CTPOCHUC, XUMHYECKUHN U MI/IHepaJ'IBHHﬁ COCTaB 3€MHOM KOPHI, MOp(I)OJ'IOFI/I‘{eCKI/Ie 0COOEHHOCTH
N TCHCTHYCCKHEC THUIIBI MGCTOpO)KI[GHHfI TBCPABIX IMOJIC3HBIX HCKOITACMBIX MPHU PCIICHHUH 3a4a4 IO PAllMOHAJIbHOMY WU KOMIIJICKCHOMY OCBOCHMIO

3HaTh

- OCHOBHBIE XHMUYECKUE TMOHSITHS,
TMTOJIOKCHUS Y 3aKOHBI,

- COBpPEMEHHbIE  HampaBICHUS
Pa3BUTHS HAYYHBIX TEOPUH;

- METOABl  TEOPETHYECKOTO |
SKCIICPUMCHTAJIIBHOT'O UCCICAOBAHUA
B 00J1aCTH XMMHUU TPUMEHUTEIHHO K
PO eCCHOHATBHON e TENHHOCTH

Ilepeuens meopemuueckux 6onpocoe:

1. OcHOBBl XUMHYECKOH TEPMOAMHAMUKHU: CHCTEMA, TEPMOJMHAMUYECKUE TMapaMeTpbl
CUCTEMBI, GYHKIIUU COCTOSHUS cUcTeMbl. [IepBblii 3aKOH TEPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IPOIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHutponus. YpasHenue bonbiimMana. BTopoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHY.

Oneprus ['n66ca. HanpapieHus: XMMHUECKUX MPOIIECCOB.

Xumnueckass knHeTuka. CKOpOCTh XMMHUYECKOW peakuuu. CpelHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHHUsl.

8. BmnmsHue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTHBalMU. AKTHUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

10. KaTtanu3aTopsl ¥ KaTaJUTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTajus.

ook own




11. Katanu3aTtopsl U KaTAIMTHYECKUE CUCTEMBI. | €TepOTreHHbIN KaTaus.

12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PAaBHOBECHS.

13. Cmemenue xumudeckoro paHoBecus. [Ipuniun Jle [laTensbe.

14. PactBopbl. CriocoObI BBIpaKCHHSI KOHIICHTPAIIMHA PACTBOPOB.

15. PactBopsb! 25ekTpoauToB. CTeneHb U KOHCTAHTa 3JEKTPOIUTUYECKOM NUCCOIMalnu. 3aKoH
paz0aBnienust OcTBanbaa.

16. JIuccoruanust KHCJIOT, OCHOBaHHH, coseil. AMGBOTEPHBIE JICKTPOIUTHI.

17. PactBopumoctb. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE OOpA30BaHHUA U PACTBOPCHHS
OCaJIKOB.

18. Mucconmarnus Boasl. MonHOE mpon3BeneHre Boabl. pH.

19. l'upponus coneit. CTeneHb U KOHCTAHTA THAPOIIU3A.

20. Tucnepcubie cuctemsbl. Knmaccudukanus. JInopmibabie 1 T10()OOHBIC KOJIOU B,

21. CtpocHHUE KOJUTOUAHBIX YaCTHII.

22. Koarynsus KOJUIOHIHBIX PAaCTBOPOB.

23. OKUCIUTETHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccupukanus OKUCIUTETBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DnekTpoXxuMUYeckue cucteMbl. 3akoHbl Dapazest. DNEeKTPOIHBIN MTOTEHIIUA.

25. I'anpBannveckuii anemMeHT Jlanusis SIkoOu.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne 31eKTpoau3a.

27. DyekTposin3. AHOIHBIM U KAaTOIHBIA MPOIECCHI TIPH AJIEKTPOJIM3e pacTBOpoB. [IpuMmeHeHne
ANEKTPOIIN3A.

28. Kopposus. Buasl koppo3uu. CriocoOb! 3alUTHl METAJUIOB OT KOPPO3HUH.

YmMmern

- OIpCaACIATH XUMHYECKHIH COCTaB U
CTpOE€HHE OOBEKTOB OKpY’KaroIIeh
CpeIsl;

- pemartb  pacyeTHble  3a/laud
NPUMEHHUTENBHO K Marepuaty
IIPOTrPaMMBbl;

- INIPOTHO3UPOBAaTh BO3MOYKHOCTb
MIPOTEKAHUS CaMOITPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHNYECKHNX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anun:

1. Hamucarb »JIeKTpOHHBIE YpaBHEHHS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3yromel peakuuu, BeMUCIUTh JJ]C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTamnoB pasHsl: [AlI¥*]=0,001 mons/m, [C0?*]=0,1 Momns/m.

2. Hanucath MOHHBIE M MOJIEKYJISpHBIE ypaBHEHUs peakiuii ruaponusa coiei: KsPOs; NazSOqy;
ZnClo.

3. 3aKOHUYUTH YpaBHEHUS pEaKIUii, HAMICAB UX B MOJIEKYJISIPHON U MOHHOH opmax:

Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaSO3 + H20 —.
6. HamucaTtp 5J€KTpOHHBIE YPAaBHEHHUS SJEKTPOJIHBIX MPOIECCOB, YpaBHEHHE CYMMapHOM




TOKOOOpa3yromei peakuuu, BHMUCIUTh DJC raapBaHUYECKOTO AJIEMEHTA, €CIM KOHIEHTpaIluu
MIOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [AU*]=0,1 Moms/m.

7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB WX B MOJICKYJIIPHOW M MOHHOM opmax:
NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. HammcaTh ypaBHEHHUS peaklnii THAPOJIN3a B MOJIEKY IIpHOM U nonHoM Buje: Alx(S04)3, KCI,
Na2SO0:s.

9. Hamucarb 5J€KTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX IPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromei peakunu, BeMUCIUTh J/IC raqbBaHHYECKOro 3JIEMEHTA, €CJIM KOHIEHTPAIUU
MOHOB METaJLIoB paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 Momb/m.

10. Cynwdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boapl. [I10THOCTE TOTy4e€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hanmcarb 31€KTPOHHBIE YpaBHEHHUS 3JEKTPOIHBIX MPOIECCOB, yYpaBHEHHUE CYMMapHOMU
TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPalUuu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTh IpoTekaHus peakuuu CaOw) + 2 Cy) =
= CaCs () + CO), AHr = 460 x/Ix pu cTraniapTHBIX yciioBUsX. Paccuuraiite Temneparypy Hadaia
peakiuu, ecan  S(Ca0O)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaC)= 70 J[x/Monb-K;
S(CO)=197 dx/moms K.

14. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

KMnO4 + NaNOz + H2SO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Omnpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakiuu 2 Cl ) + 2 H20
=4 HCly) + O2 (), AHr = 115,6 x/Ix mpu CTaHZApTHBIX YCIOBHsX. Paccumraiite Temmepatypy
Hauana peakuuu, eciu S(Cl2)=223 Jix/mons K; S(H20)=189 Txx/monb-K; S(HCI)= 187 Ix/momb-K;
S(02)=205 JTxx/moabK.

16. Harucats ypaBHEHHs peakiliii THapoin3a B MoJeKyssipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COa.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINA:

K2Cr207 + NazSO3 + HaSOs4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHass peakuus nporekaeT Mo ypaBHeHHIO Hz ¢ + |2 ¢ = 2 Hly. Havanenas
KOHIIEHTpanus Bojopoaa 2,1 moup/in, mona 1,5 monb/n. Bo CKONMBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bomopozna?

19. B 640 mu Boasr pactBopria 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cum; Cor; Cm; N(FeClz) u N (H20); T.




20. OmnpenenuTe TEPMOIUHAMUUYECKYIO BO3MOXKHOCTHh TpoTekaHus peakiu CSy o) +3 Orn)=
=CO; (n + 2 SOz (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIoBHAX. PaccuumTaiite Temmneparypy
nauana peakuuu, eciu S(CS2)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 JIx/mMonb K;
S(S02)=248 JI:x/monb K.

21. Peakmus uper mo ypaBHeHUto: 2 Ho ) + S np = 2 H2S). HavanbHass koHIEHTpamus
BOJIOpOJIa 2 MOJB/I, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Onpexpenute TEPMOAUHAMUYECKYIO BO3MOXKHOCTh MPOTEKAaHUs peakiuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO (1), AHr = -890 x/[)x npu cTaHIapTHBIX YCIOBUAX. Paccumraiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Ix/monbs K; S(ZnO)= 44 JIx/monb K;
S(S02)=248 JTxx/moab-K.

23. HavanpHbIe KOHIIEHTPALMK UCXOIHBIX BemlecTB B peakuu: 2 SOz ) + Oz () = 2 SO3 (1) Obutn
paBusl 1,8 Monb/1 SO2 u 2,4 Moinib/n O2. Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa rnpopearupyet 0,8 mosn/in SO2?

24. B pactBope oprodochopHoit kuciaorel Maccoit 1200 r um mmotHocThro 1,153 r/mn
coaepxutcs 312 r HsPOas. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) 1 N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodecCHnOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
AKCIIEPUMEHTATIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilpumepnvle npakmuueckue 3a0anun:

1. dnsa peakunu CHg () + CO2 ) =2 CO () + 2 Hz () onpenenure BO3MOKHOE HAINpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKUWU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnu TemnoBoit 3heKT peakuu 10 3aJaHHON TEMIIEPaTyphl He U3MEHHTCS. YKaKUTe: a)
BBIJIETISIETCSl WJIM TOTJIOUIAeTCs SHEPIrHsl B XOJAE pPEakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TemMneparypy Havana peakiuu.

2. Bripa3uTe yepe3 KOHLEHTPAlUU PeareéHTOB KOHCTAHThl PAaBHOBECHS CIEIYIOIINUX PEaKIMi
Nowy + 3 Haoey = 2 NH3p), AH = -92,2 xJIx. Ykaxure HampaBiIeHHE CMEIIEHUS XUMUYECKOTO
paBHOBECHSI ATUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIU JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

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

4. Kakme wu3 crnepyromux conedl moxaseprarorcsi ruapomusy: NazSiOs. Cu(NOs)z. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSpPHbIE ypaBHEHHUS THAPOJM3a COOTBETCTBYIOUIMX coseld. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIECH?

5. 3onb runpokcuaa mMaraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 U HAMUIINTE
bopMyTy ero MUIIEIUIB.

6. PaccunraiiTe >JI€KTPOABIKYIIYIO CUIY U ONpEJeNIuTe HalpaBIeHUE CaMOMPON3BOJIBLHOTO




NPOTCKAHHWS PEaKIWU TPU CTAHAAPTHBIX YCIOBUSX, WCIONB3YSl 3HAUCHHS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHnuanos HJ + H3POs — Jo + H3PO3 + H2O.

7. IlpuBenute CXEeMbI 3JCKTPOJIHBIX TPOIECCOB W MOJICKYJSPHbIC YpaBHEHHS pEaKIuii,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOI Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenure yObUIb MacChl aHOJIa TIPU KOPPO3MH B KUCIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctaBmia 0,01 r/4.

8. CocTaBbTE AIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKLIUU, IPOUCXOAAIICH pH deKkTposnse pactBopa CoSO4,
Beruuciure pakTryeckoe KOJMYECTBO MeTala, MOJyYeHHOTO Ha KaToIe TPH JIEKTPOIIH3E
Co(NOg)2, eciu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasia mo Toky coctaBui 85%.
YKaXuTe BO3MOXKHBIE TPUUUHBI YMEHbBIIICHUS BBIX0/1a METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecranus MO IUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOIUTCS B hopMe IK3aMeHa.

DK3aMeH N0 JaHHOW JUCLUUILIMHE IPOBOIUTCS B YCTHOU (hOpMeE 10 3K3aMEHALMOHHBIM OHIIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIH4YHO» (5 OamioB) — oOydaroImuics JEMOHCTPUPYET BBICOKHN YypOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBIMOJNHSACT MPAKTHYECKHE 3aJaHusi, CBOOOJHO ONEpUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU aHATMTUYECKUX OIepalusax, MmepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHHIC CUTYaIUH.

— Ha OLIEHKY «y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIUNA: B XOJ€ KOHTPOJIbHBIX MEPONPUSATHI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTPUPYET 3HaHUS He Oolee
20% TeOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKW, 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
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1. Ilesin ocBOeHMSI AUCHMIIJIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMHS» fABIsAeTcs (opMupoBaHHE (QyHAAMEHTAIbHBIX
3HAHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMMHYECKUX COCAUHEHUH; pa3BUTUE HAaBBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUATIbHBIX JUCUUIUIMH U JAJIbHEHUIIEH TPAaKTUYECKON AESITENbHOCTH.

2.MecT0 AUCUMIIMHBI B CTPYKType 00pa3oBaTre/ibHOl NPOrpaMMbl NOATOTOBKH
O0akajaBpa

Juctunmmaa b1.b.14 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTrpaMMBI.

JInst u3ydeHusl TUCHUTIIMHBI HE0OXOMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3ynbTaTte TONy4YeHHUs CpeaHero (MOJTHOro) OOIIero o0pa30BaHUS IO AWCIUILTHHAM «XUMUS,
«Pu3ukay, «MaTemMaTHKa.

3HaHUSA U yYMEHUs OOYy4YaroIIUXCs, MOJTYYEHHBbIE MPU M3YYCHUM IaHHOW AUCIUIUIMHBI OyayT
HEOOXOIUMBI UM TpU  JajbHEHIIeM H3yuYeHWH TaKUX [AUCHUIUIMH, Kak «be3omacHocTb
KHU3HEACATCIILHOCTHY, «I €0JIorus».

3 Komnerenuuu odyuaruerocs, gopmupyembie B pe3yJibTaTe 0CBOCHHMS TUCHUILINHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUs» 00ydaroluics JOHKEH 001a1aTh cleayomei
KOMIIETCHIIMEH:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETCHIIUU
OK-1
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUIEHUIO, aHAINU3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMBI KPUTHUYECKOTO MOX04a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOTO MBINIJICHHSI IPU YCTAHOBIIEHUU UCTHUHBI;

- METOJbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oOBbeKkTa (aHanu3) U MyTEM HU3YyUEHHUs MpeaMeTa B €ro IeJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCEMEHHYIO PEYb;

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHHUS, aHAIHU3a |
CHMHTE3a aHaJM3UPOBaTh  aJbTEPHATHUBHBIC  BAPUAHTHl  PEIICHUS
HCCIIeOBAaTEIIbCKUX 3a1ad

BmangeTs - HaBBIKAMH TTOCTAHOBKH II€JIH, CIIOCOOHOCTHIO B YCTHOW M MMUCHMEHHOU
pedn Jorudecku 0hOPMUTE PE3YIbTATHI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB WCIIOIB30BaHUA aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIIEHUH MPOoOJieM, BO3HUKAIOIINUX TPU BHITIOTHEHUH
HCCTIEAOBATENIbCKUX paboT, HAaBBIKAMHW OTCTAaWBAaHUS CBOEH TOYKHU
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MMO3UIIMI OLIEHUBATh CTPOCHHE, XUMHUUECKUI U MUHEPATbHBII
COCTaB 3€MHOW KOPbI, MOP(HOIOTHYECKUE OCOOCHHOCTH W TE€HETUYECKHE THIBI MECTOPOXKICHUMN
TBEpP/JBIX TMOJE3HBIX HMCKOMAEMBIX IpPU PEHICHUH 33Jady MO PALMOHATBHOMY M KOMILJIEKCHOMY
OCBOEHHIO

3HaTh - OCHOBHBIE XMMHYECKHUE TIOHITHS, TIOJIOKCHHS ¥ 3aKOHBI;

- COBPEMEHHBIE HAMPABJICHHSI PA3BUTUS HAYUYHBIX TEOPHIl;

- METOABl TEOPETHUECKOTO0 U HKCICPUMEHTAIBHOTO HCCIEAOBAHHUS B
007aCcTH XUMUH MPUMEHUTENBHO K MTPOGECCHOHATBHON ASSITENTFHOCTH




Ymeth - ONpEACNATh XUMUUYECKHI COCTaB U CTPOCHHE OOBEKTOB OKPYXKAIOIIEH
Cpenbl;
- pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraty IporpaMmabl;
- HNPOTrHO3HUPOBATH BO3MOKHOCTL IIPOTCKAHUA CaMOIIPOU3BOJIbHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMHUECKHUX CHCTEMax

BJIaI[eTb - HaBblKaMHU TNPUMCHCHHA OCHOBHBIX XHWMHYCCKHUX 3aKOHOB B

npo¢eCCUOHAIBHON IEATETHLHOCTH,
- IPAKTUYECKUMH HABbIKAMHU TEOPETUYECKOTO M SKCIEPUMEHTAIBHOIO
HCCIIENOBAHUS B 00JIACTH XUMUHU

4. CTpyKTYpa H coJepKaHue TUCUMIINHBI

OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI COCTaBIsIeT 4 3a4eTHRIX equHuUIbl 144 akan. yaca:
- KOHTaKkTHas padora — 83,9 akan. yaca:

- aynutopHas pabota — 80 akaa.4acos;
- BHeaynuTopHas — 3,9 akaj.uaca

- caMocTosTeNnbHas padbota — 24,4 akam.gaca.
—MOJrOTOBKA K SK3aMeHY — 35,7 aKkaj. 4acoB
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1. Xumuueckasi TepMOIMHAMUKA 2 4 8/41 4 |- oopmnenue oTyeTa no [3amura JsaboparopHoir pabdoTsl.|OK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- peienne nomainrero 3aganust Ne 1; | TectupoBanue. OIIK-4
- CaMOCTOSTENBLHOE HA3y4YeHUE -3yB
yueOHOW U HAyYHOMU JIUTEPaATYpH.
2. XuMunyeckasi KHHETHKA 2 4 8/41 2 |- oopmienue oTyeTa no|3amuTa nabopartopHoit pabotsl.|OK-1
nabopaTopHO# pabdoTte; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue. OIIK-4
-CaMOCTOSITETTLHOE U3YYCHHE yUeOHOU -3yB
Y HAYYHOMU JIMTEPATYpPHI.
3. PactBOpEI 2 8 1041 | 6 |- oopmnenne oTyera no|3amura naboparopHoi pabothl.|OK-1
nabopaTopHoii padore; HomamHee  3amanue Ne  3.|-3yB
- pemenue aomainbero 3aganus Ne 3; | TectupoBaHue. OIIK-4
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
4. JlucriepcHbIE CUCTEMBI 2 4 6/4U 2 |- opopmiieHne oTyera no |3amuTta JaboparopHoit pabdoTsl. |OK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSATENbHOE U3YUYeHUE YUeOHOMH OIIK-4
Y Hay4YHOH JIUTEPATYPBI. -3yB
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5. OxucnuTenpHo-| 2 4 6/21 4 |- odopmiieHne oT4yeTa mo [3ammra JsaboparopHoi pabdoTsl. |OK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; HomamHee  3amanue No  4.|-3yB
- petenue noMaminero 3aganus Ne 4; | TectupoBanue. OIIK-4
-CaMOCTOSTEIbHOE U3YYCHUE YUCOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 10/41 | 6,4 |- odopmiieHue oTuyera no |3amura J1aboparopHoit pabdoThl. | OK-1
nabopaTopHoOi paboTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue. OIIK-4
-CaMOCTOSITETTLHOE U3YYCHUE yUeOHOU -3yB
Y HAYYHOMW JINTEPATYPHI.
HToro mo iucuunInHe: 2 32 |48/22U | 24,4 9K3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpemnojaBaHUs — IUCHUIUIMHBL  «XUMHS»  TPUMEHSAETCS  TpPagUIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexumu mpoxoAsAT Kak B HMH(OpMAIMOHHOW (opme, rae MMeeT MECTO IOCIeN0BaTEeNbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM AUajiora ¢ ayaAuTopueil, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS TPOXOJUT 110 TUILY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 3TOro B JEKUHMH MOTYT MCIOJIb30BAaThCS D3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/1€ U3JI0KECHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT cOOOW 3aHsATHE, Mpeaojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K PEHICHUIO KPYIMHOM HaydHOMH
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHud. Ha mpobrmeMHOI Jekuuyu HOBOE 3HAHHWE BBOJUTCS Kak
HEeM3BeCTHOE s oOy4aromuxcs. [lomydennas nHbopMalus ycBauBaeTcs 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
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 SKCIIEPUMEHTA, YTO J1a€T BO3MOXKHOCTh (HOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBINOJIHAIOTCSL TPYNIOBBIE WM WHAMBUIYyalbHblE 3aJaHus MO MpoiaeHHol Teme. IlpoBeneHue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh UHCTPYKTAXKEM IO MpaBuiiaM Oe30macHOi padoThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHH HCIOJB3YeTCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHUs (mapHylo paboTy) Tpex BHJOB: CTaTHYecKass Iapa, JAWHaAMUYecKas Iapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaroluxcs sBISEeTCS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTH MOTpeOHOCTH K OyaymieMmy camooOpas3oBaHuio. CaMocrosiTenbHas paboTa o0ydaroluxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUH ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne odopmieHus TabopaTOpHBIX PadOT, MOATOTOBKA K MPAKTUKYMY, M3y4dEeHHE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MocoOusiM, YTeHHEe M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3aueTaM, UTOrOBOI aTTecTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIa0OPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHui U MOJMOTOBKY K PYOSKHOMY M 3aKJIIOYUTENbHOMY KOHTpouIto. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbLHOM pabOThl B BUJIE MTPE3ECHTALIHIH.

CamocTtosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUSD BKIIIOYAET pelleHne 3a1a4
U BBIIOJHEHHWE 33/laHUNl  PEeNpoOAyKTHBHOIO  XapakTepa IO alropuTMy, MpeIIoKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a7a4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBIIBJICHHE CTENEHH IMPaBWIBHOCTH, 00beMa, TNIyOWHbI 3HAHMIA,
YMEHUH, HaBBIKOB, I[IOJYYEHHBIX IIPU M3YYEHHH Kypca HapsAy C BbIABICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMmcsi MpeAsiararoTcsl TECThl M 3a/Jadyd B JJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHMS TaKOil Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET MPONTH B AUCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpyKatomuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayalbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBICHSET
OKpY>KalOIUM MHUpP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KAK HAYT XHMHUYECKHE PEAKLIHMH, KAKHE
BEILECTBA OINPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsIIEHA MPUKIAIHBIM aCIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAK XMUMUS BIUSAET HA >KU3Hb OOIIECTBA M YJIYUIIAeT MOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M Kpackax. ExxeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUN C aBTOMATHU3UPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYET CIIeUaIbHON MOITOTOBKH U PACCUNTAH Ha IIUPOKYIO aYAUTOPHUIO
cllyliaresei, B MepByl0 o4epeb 00yJarommxcs HEXUMUYECKUX BY30B U (paKylIbTETOB M JIIOJCH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATENbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK U HA IJIAHOBBIX KOHCYJIbTALMSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpEMs MOJATOTOBKM CTYAEHTaMHM OTYETOB IO JIAOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOpBIE TPEOYIOT TIYOOKOTO TOHMMAaHHUS W3YyYEHHOTO Marepuana. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIPOCY Mpeaaraercs 4YeThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS ITyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PEe3yJIbTAaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMudeckas TEPMOJAMHAMUKA». MEPBBIC MIECTh 3aJaHU OIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Teer Ne 1
11. IIpu paccMOTpEeHNHN XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUI
12. TlepBsIii 3aK0H (TIEpBOE HAYAJI0) TEPMOJIMHAMHUKN MATEMATHUYECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
13. B 3K30TepMHUECKON PEeaKIINU:
a) SHTAJIBITNSI PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
14. Crannaptable TerioBble 3()GeKThl NPUHATO 0003HAYATH:

a) AUcr B) Q 102,3%"
0) AH®298 r) AHcr
15. Kakue u3 npuBEICHHBIX PEAKIUIA ABJISIOTCS SHIOTEPMUUSCKIUMU?
a) 1/2 N2+ 3/2 Ho= NHs , AH = — 46 K]Ix/mMoib
06) H2+4/2 02,=H;0, AH = -242 K]I»/MoI1b
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»x/mMonb
r) 1/2H+1/2 I,=HI, AH = 26 K]I:x/Moi1b

16. Kakass M3 HalMCaHHBIX HIDKE PEAKIMH OTBEYaeT TEIUIOTe OOpa3oBaHHMA okcuia azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N2+0=NO B) 1/2 N2+ 1/2 O2 = NO
0) N+1/202=NO r) NH3+5/202=2NO +3H:0
17. T1pu BoccranoBienuu 16r okcnaa menu( || ) Mo peakiuy :
CUuO ) + C (rpagur) = CU () + CO (1), mormotusnock 22 k/[ TEmIoThI.
DHTanbnus 00pa3oBaHus OKCUAAa MeIH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
18. s peaktmu  NiO ) + C (pagur) = Ni ) + CO (. Onpenenute BO3MOKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temieparype 627°C.

BemectBo AH298 (KJIx/Mo0IB) S°98 (Jx/Monb*K)
NiO —239,7 38
C (epadur) 0 5,74
Ni 0 29,9
CO 1105 1974

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
19. Kak n3mMeHsieTcs SHTPOIUS MPHU pa3iokKEeHUU KapOoHaTa KaabIus?
a) yBEIMUYMBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCs ') HE 3HAI0
20. laHHas peakuusi:
2KCIOs3 18y —2KClI (18)+302 (1) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMnuuyeckass KUHETHKA

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

12. Paznen XuMuM, U3y4aromuid CKOPOCTH U MEXaHU3Mbl XUMHUYECKUX PEaKLUil, Ha3bIBACTCS

a) XUMHYeCKas TePMOANHAMUKA

0) TEpPMOXUMHS

B) XMMUYECKasi KHHETHKA

13. CkOpoCTh XMMHYECKON peakuy — 37O ...

a) BpeMsi, 32 KOTOPOE MOJHOCTHIO PACXOAYETCS OTHO U3 HCXO/IHBIX BEIIECTB

0) U3MEHEeHNE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOJAYKTOB) PEaKlMu B €AUHUILY BpEMEHU B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKLIUU K MOMEHTY OKOHYAHHSI peakluu
14. B xakux eIUHHIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON peakuu?

a) Moxb ;1 ‘¢ *

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB? C

15. Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKHX PEAKIUii?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO COocyAa

16. CocrostHue  XMMHYECKOTO  pPaBHOBECHS  OOpaTHMBIX  IIPOIECCOB
XapaKTepu3yercs ...

a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKIHH

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

17. Kak 3anuceiBaeTcs BhIpaKEHUE JIJIS1 CKOPOCTH PEAKIIUU

4NO @ +6H0=4NH31)+50:

a) V=K[NOJ*[H20] 6)V=K[NHs][02] B)V =K[NO]*[H20]°

KOJIMYCCTBCHHO

18. Kak 3amuriercst BRIpaKeHHE JJIs1 KOHCTaHThI paBHOBecHst peakiuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

19. Kakoii oTpe30ok Ha quarpamMMe MoKas3bIBaeT 3HAYCHHUE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
+
0)2 2
v
B) 3 i
y 3
—y A

v

XOJI peaKInu

20. YT0 MOXKHO CKa3aTh O PEaKIUH, H300pKEHHOW Ha TUarpaMmMme K Bonpocy 8?

a) SK30TEpMHUECKast PEaKIHsI

0) SHIOTEepMHUUECKAs PEaAKITUS

B) PEaKIINs OMKMCHIBAET COCTOSTHUE PABHOBECHSI

21. PaBnoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEILAETCS BIIEBO.

a) TIpY IOHMKEHUH TEMITEPATYPHI

©) MpH MOBBINICHUN TEMITEPATYPHI

B) [IPY TIOBBIIIEHUH JTaBJIEHUS



22. Jlnsa peakmuu Cuy + 2 H 2 ) = CH 4 () ipu HEKOTOpOW TeMmrmepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOEe 3aJaHUC OICHHMBAacTCS B 1 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 3aITUIIETCS B BUJIE
5) 2K* + S04*" = K2S04
6) Cu?* +S042 + 2K* + 20H" = Cu(OH)2{ + K2S04
7) CuSO4 + 20H™ = Cu(OH)24d + SO4>
8) Cu%*+ 20H- = Cu(OH){
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 HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (I11I) cnegyer

5) 100aBUTH COJSIHYIO KUCIIOTY

6) m06aBHUTH HIETOYD

7) pa30aBUTH PaCTBOP BOAOKH

8) MOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM 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 OKcanata cepeOpa pasHa 3,27-107 r/ 100r H20. Omnpepenure npousBencHUe
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

5) wmacchl BelecTBa K Macce BOJIbI

6) konuvecTBa BellecTBa K 00bEMY BOJIbI

7) Macchl BelecTBa K Macce pacTBopa

8) konumuecTBa BellecTBa K 00beMy pacTBopa
8. K cnmabbiM »7eKTposiuTaMm OTHOCUTCS ...

5) ruapokcua aMMOHHS

6) TUApOKCHI KaTHs

7) XJIOpU KaJIbIIHs

8) MmapraHioBas KHCJIOTa
9. U3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTMX COJIEH MOTYT MMETh ILEJIOYHYIO WM KHCIYIO CpPELy.
[IpuuunHoOii 3TOTO ABIAETCA ...

5) osnexTponu3 coneit
6) aUCTIPOITOPIIMOHUPOBAHKE COJIEH
7) TUApaTHpOBaHUE COJICH
8) rumaponus coneit
10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
N1 2)7 3)0 4) 10



Maruutoropckuii Texuudeckuii yuusepcuret 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

7.  YkaxuTe pa3Mepbl YaCTUI KOJUIOUIHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

8. Kakue HOHBI CMOCOOHBI BBI3BaTh KOAryJSLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

9.  Jlns KaKoro JIEKTPOJIMTA TOPOT KOATYJISIIUN KOJUIOHM/IA C ITOJIOKUTEIIBHO 3apsSHKCHHON YacTHIleH
JOJI’KEH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

10. Murieia 3011 KMEET 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

11. Tlpwm B3ammopeiictBuu 20 mi 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynedara xamws
obpa3yercs 3016 cynbdara cBunna (I1). K xakomy anektpony JoMKHBI IepeMeaTbcsi YaCTHUIIbI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

12. B aBe xoyiObl HATUTO 110 S0 MIT 307151 THIPOKCH A Kele3a. [T TOro 9ToObI BBI3BATh KOATYIISIIHIO
307151 ToTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyrO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTETbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Ttecrax nmo teme «OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus olleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO ATOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
4) yBEIMYMBACT CBOIO CTEIICHb OKHUCIICHHSI
5) mpUHUMAET SJIEKTPOHBI
6) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
4) HeWTpalbHbIC ATOMBI IPEBPAIIAKOTCS B MOJOKHUTEIbHO-3aPKEHHBIC HOHBI
5) TONOXUTETBHBIN 3apsi]] HOHA YMEHBIIIAETCS



6) oTpHLATENBHBII 3apsiI HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHupoBaHus NPUHAIJIEHKHUT ...

4) S+ 2HNO3z = H,SO4 + 2NO
5) 2H202 =2H20 + O2
6) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
4)  MeTasibl, BOAOPO/I, YIIIEPO/
5)  aKkTHBHBIC HEMETAJLIbI
6)  DJIEMEHTHI, HAXOIAIIUECS B CPETHEH YaCTH TIEPHOAUICCKOM CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
4) a)—2;6)-2
5 a)—-2;0)+2
6) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nmpoTekaroniux B KUCJIOU cpeie, BOCCTaHABJIMBAETCS JIO ...
4)  xarmona Mn?*
5)  wmanraHat-uona MnQO4?—
6) oxcuma maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMEHTHI ...
4)  as3orucepa
5)  cepau xpom
6)  XpoMm u a30T
8. Cymma k03 pUIHEHTOB B peakiuu, IPUBEICHHON B Borpoce Ne 7 paBHa ...

2) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakirn KMNOs + HCloun, = ... paBHa
2) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBAIOTCs B | 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpmoe — B 2 Gasuia.

Tect Nel
8. DNeKTpOoAHBIN MOTEHIHA ONPECISIOT 0 YPABHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
9. Paccuwmraiite DJIC rampBanuueckoro siaemeHta MQIMgSOs||CuSOsCu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
10. Kakue npoiyKThl 00pa3yroTcs Ha KaToe MPH AJISKTPOJIM3E PacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
11. Vkaxure cymmy K03hOUIIMESHTOB B ypaBHEHHH dJIEKTPOJIM3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



12. Kakass U3 TNpUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAaKIUil  MpPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
13. Bolunicniute Maccy LMHKA, MOJYYEHHOIO TIPHU DJIIEKTPOJM3e cyinb(ara LHMHKA, KOTOPBIA
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-107
14. ITpuBeaute cXeMbl OSICKTPOAHBIX MPOIECCOB M MOJICKYJISPHOE YpaBHEHHE PEaKIIHH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONH KOPPO3WH TrayibBaHomapbl Zn|Mg B CEpHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMECHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BreayautopHas camocTosTelIbHAs paboTa 00ydJaromUXcsl OCYIISCTBIISICTCS B BHJIC M3YyUCHUS

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pasjieiy ¢ MpopaboTKOH Marepuana; opOpMIICHHS OTYETOB IO
1ab0paTOPHBIM padOTaM U BBIIOTHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

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

3amaua Nel

Hns peakiun CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BOIBHOTO TEUEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
ecJIi TeryI0BOM 3(h(eKT peakiuu A0 3a/laHHON TeMIepaTypbl He U3MEHHUTCS. YKaXUTe: a) BbLAENsAeTCS
WIA TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHU.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beruucnute TeroBor addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIIEIUTCS WU
MOTJIOTHTCS Tipu oOpazoBanmu 2,24 1 C2H,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckre ypaBHEHUS:

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 xJIx.

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

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



3amaua Nel
Peakuus mporekaer no ypaBHenuio: Oz ) +2 CO y = 2 CO2 (). HayanbHble KOHLEHTpAIUU
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckombkO paz M3MEHUTCS
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
IIpu temmeparype 40 °C HexoTOpoe KOJIMYECTBO BENIECTBA BCTYMAET B PEAKIHIO 32 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemnepaTypHbIii KO3(D(HIMEHT CKOPOCTH PEakuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIIEHTPALIMM MCXOJHBIX BEHIECTB MU KOHCTAHTY PaBHOBECHUS PEAKIIWU:
Fe iy + H20 ) = FeO () + Hz (1), eciiu paBHOBeCHbIE KOHIICHTPALIUU PEarupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Jus peaknuonnoit cucremsl: CO ¢y + H20 () = CO2 p + H2 )y HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUKU PEareHTOB KOHCTAHTHI PAaBHOBECHUS CICAYIOMINX PEaKIIHil:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20@) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIUA: a) MPU MOHKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCly s mosmydenus 3M pacTBopa xjopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl JONIO BeIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYromMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

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

B nomamaeM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6aia; BTopas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMs MMEPBOM PEaKIUK IPH CTAHIAPTHBIX YCIOBHUSX, HCIIONB3Ys 3HAYEHHS OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + Oz + H.O

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe YpaBHEHHS OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)3 + Na»S:0s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEHl CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

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

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPABHEHHS DJIEKTPOJHBIX IMPOLIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJa PAaBHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIWIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kotopoil OJIC ranbBaHMUYECKOTO 3JIE€MEHTa
ymenbmutcs Ha 0,02B.



3amaga No2
IIpuBenure CXE€MBl DJIEKTPOAHBIX IIPOLIECCOB M MOJEKYJISIPHBIE YPaBHEHHs DPEaKLUU,

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 YPAaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (AHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIICH MTPH JIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOa.

Bbruuciure QakTHuecKkoe KOJIMYECTBO METalla, MOJYYCHHOTO Ha KaTojAe IMPH 3JICKTPOIIN3e
Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMEHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XHMUYeCKasi TEPMOTUHAMMKA»

14. OcHOBBI XUMHUYECKON TEPMOAMHAMUKH: TIOHSATHE CUCTEMBI, BUJBI CUCTEM.

15. Tepmonunamuyeckue nmapameTpsl U PyHKIIUUA COCTOSHUSI CUCTEMBI.

16. Bayrtpennss sHeprus. Pabota. Termora.

17. TlepBblit 3aKOH TEPMOJAMHAMHUKH (BBIBOJ).

18. DHranbmus Kak QYHKIHSA COCTOSHUS CHCTEMBI. DHTAJIBIIHA 00pa30BaHUs BEUIECTBA.

19. TemnoBoit 3ddekT xumudeckoil peakuuu. DakTopbl, BIUAOIIME HA TEIIOBOW 3(deKT
XAMHYECKOW PEaKUH.

20. Tepmoxumus. 3axoH ['ecca.

21. CrnencrBus u3 3akoHa ['ecca.

22. DHTpomus KaK QYHKIHS COCTOSHUS CUCTEMBI.

23. Bropoii 3aK0H TEPMOTUHAMUKH.

24. Tperuit 3aKOH TEPMOJUHAMUKH.

25. Dmueprus I'n60ca.

26. HampaBneHue caMONPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEaKIIUH.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYEeCKasi KHHETHKA)

18. Xwumuueckas kuHeTHKa. CKOPOCTh XMMUYECKOH peakIMi U METO/Ibl €€ peryJIupoBaHUsL.
19. BuwmsHWE KOHIIEHTPAIUU HA CKOPOCTh XUMHYECKON peakiuu (3aKOH JACHCTBYIOIIIX Macc).
20. BuusHue TemmepaTypbl Ha CKOPOCTh XuMHUueckoi peakuuu. [Ipasuio Bant — [Nogda.
21. Teopus aKTHBHBIX CTOJIKHOBEHHI AppeHHyca.

22. DHeprus akTHBalMU. YpaBHEHUE AppeHuyca.

23. Teopwus mepexoTHOT0 KOMITIEKCAa. JHEpreTHYecKas [uarpaMmma.

24. Kpusas Makcesia — bonbliMana. DHepreTudyeckuii 6apnep.

25. Karanutnyeckue CHCTEMBI.

26. BnusHue kaTtanu3aTopa Ha CKOPOCTh XUMUYECKOH peaKIiH.

27. TOMOTeHHBIN U TEeTEPOTCHHBIN KaTau3.

28. KoneOaTenbHble peakium.

29. Xwumudeckoe paBHoBecre. OOpaTuMbie 1 HEOOpATUMBIEC PEAKIINH.

30. KoHcTaHTa XUMHYECKOTO PaBHOBECHS.

31. Cwmemenne xumudeckoro papHoBecus. [Tpuammm Jle—Illarensbe.

32. BnusHHUe KOHIEHTPALUH, JABJIECHUS U TEMIIEPaTyphl.

33. da3oBbie paBHOBECHSI.

34. ®da3o0BbIe UATPaAMMBbI JUISI OTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJubHbie Bonpocs! 1o teme «PacTtBopbn»
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ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBoppl. CnocoObl BbIpa)k€HHs KOHIEHTpPALlMU PAacTBOPOB (MaccoBas JOJs, MOJSpHAs
KOHIIGHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS A0JIS, TUTP).

KonnuratuBHble cBOMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonbl Payns: [ (ToHomeTpuueckuit) u Il (30yTnOCKOMIMYECKUN U KPHOCKOITUIECKHA ).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

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

Hucconmanusi KUCJIOT, OCHOBAaHUM U COJEH C TOYKM 3pEHHUS] MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanuil. CUIbHBIE U CIIA0bIE 3JEKTPOIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Aricconuai.

3akoH pazbasnenust OcTBasba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseaeHue BoAbl. BOAOPOIHBIN U THAPOKCUIIBHBIN MIOKA3aTEeIN.

I'upponus coneit. Tumel TUAPOIN3A COJIECH.

KonunuecTBeHHbIE XapaKTEPUCTUKH NIPOLIECCa THIPOIHU3a.

@DakTOphl, BIUSAIOIIME HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockI 10 TeMe «/lucnepcHble CHCTEMbI»

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

CrtpoeHre KOJUTOUTHBIX YacTHULl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aTOpHI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHTanus KOJUIOUI0B.

Koarynsanus KOJTIOMAHBIX paCTBOPOB JIEKTPOIUTAMM.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEKTPUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

Konrpoabubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

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)

3J'ICI(TpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbmcauml SJICKTPOXUMHNYCCKUX ITPOLCCCOB.
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DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3Jena «MeTaul — pacTBOP».
I"anpBannveckuii anemMeHT Jlanuamsa — Skoowu.

DJIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHue aIIEKTPOAHBIX MOTEHUUAIOB. Psj craHZapTHBIX 3JEKTPOAHBIX IOTEHIIHAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX MOJ0KEHUEM B Psly HAIPSKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHenHbll 3akoH Papazes. Beixoq no Toky.

Kopposus metannos. Knaccudukaius KOppo3nUOHHBIX ITPOLIECCOB.

Xumuueckasi Kopposusl.

DNEKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTES.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAILIOB.

XHUMHUYECKUE UCTOUYHUKH TOKA. ['albBaHUUYECKHI 3JIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHoYHbBIE CPeICTBA /1JIsl IPOBeAeHUS MPOMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast  aTTecTalusi WMMEET  LENBI0O  ONPEACNIUTh  CTENEeHb  JIOCTHKCHUS

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

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS! U OLIEHOYHbIE CPEACTBA /Jsl TPOBeIEeHUs!

HpOMe)I(yTO'{HOﬁ arrecranmmn:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIIIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  MOAX01a,  (POpMBI
aHaIN3a;

- METO/Ibl a0CTPAKTHOTO MBIIUICHUS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBbl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHaMU3) U MYTEM U3YyUEHUS
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

Ilepeuens meopemuueckux 60npocos

4. OcHOBHBIE METOJBI XUMHYECKOTI'0 aHaJIN3a.

5.  OcHOBHBIC TPUOOPHI ¥ 00OPYIOBAHUE I XUMHUYECKOTO aHAJIN3a BEIIECTB.
6. MeToauKH MPOBEACHUS ONBITOB. [IpaBuiia TEXHUKH O€30MAaCHOCTH.




VYmeTb

- aJICKBaTHO BOCIIPHHUMATb
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO M SICHO CTPOUTH
YCTHYIO U TICBMEHHYIO PEUb;

- C HCHOJBb30BAHHEM  METOJIOB
abCTPaKTHOTO MBIIIJICHHS, aHAINA3a
" CHHTE3a aHAJTM3UPOBATh
aJIbTepHATHBHBIE BapUAHTHI
pEIIEHHsI UCCIIE0BATENILCKUX 3a/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KaKUMH M3 YKa3aHHBIX HI)KE BEILECTB MOXET B3aUMOJICUCTBOBATH PAacTBOP
THJIPOKCHIa Kallus: MOAOBOAOpOAHAas kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHUs, TUIPOKCUA aMMOHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYIJIIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTh BOCCTAHOBIEHHMS oOkcuia xene3a FesOs yrmepomom npu
cTaHIapTHHIX ycnoBusax u temreparype 1100 K. Peakuust BoccranoBinennst Fez04: Fe3Ouq +4Ck) =
= SFE(K) + 4CO(I‘)

3. TemneparypHbiii kKoddduimeHT peaknuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: Q)
IpY NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) npu oXJakKIeHUN peaKMOHHOM cmecH oT 50 10
30°C?

4. JIns obpatumoii peakimu Fe3Oxx) + Hory = 3FeOk) + H2O(r 3anuimmTe BbIpakeHNEe KOHCTAHTHI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBeTUYEHUS KOHIICHTPAIMU MPOIYKTOB
peaxkuu.

5. [lpm mnpokanuBaHMM METAJUIMYECKOTO THTaHAa oOpaszyeTcss Oemblii MOPOIIOK, KOTOPHBIA
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCIOT€ M CIUIaBISIETCd CO Iejouybto. Yto
npecTaBiIsieT coboit 3To coequHenne? Hamummmre ypaBHEeHUs BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C INIOTHOCTBHIO 1,84 r/mi
notpebyetcs amns npurorosienus 2 i1 0,25M pactopa?

7. Kakume BemecTBAa W B KaKOM KOJIMUECTBE BBIIETATCA mpu mnpoxoxaeHuu 48250 Kin
anekTpudecTBa uepe3 pactBop xsopuna Mapranna (11)? CocraBbTe cxemy 3JEKTpOIHM3a ITOTO
pacTBopa.

8. AmoMuHuH ckienaH ¢ Meapto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHUCJIOTHI M aTMocdepe BiIakHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXHUMHUYECKON KOPPO3HH.




Brnanets - HaBbIKAMU [IOCTAHOBKM  LIEJIH, Ilpumepnsvie npakmuyuecKkue 3a0anus:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIM3 BIUSHUSA KOHIICHTPALMKA HA CKOPOCTh XUMUYECKOU peaKkIuu
nucbMeHHOM — peun  Jormdeckd [ NaxS:03 + HoSOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHbIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJIH30BAHHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
- LEJOCTHOM CHUCTEeMOW HAaBBIKOB | TEXHOJIOTHA. Pe3ynbTaTel oNTOB NpeACTaBUTh B BUJIE TaOIHIIBI 1.
WCIIOJIb30BAHUS abCTPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O0BeM, Mt Konuenrpanus Bpewms Cxopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU OIIBbITa Na2S,03 H.O H2S04 Na»S»03, 102 | nosBieHus peakuuu, 10,
HCCIIEIOBATENbCKUX pabor, MOJIB/JT MYTH, C ¢t
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUSA 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 nanubpiM Tabnuibl 1 mocTpouTh rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIEHTPALUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha ocu abcuucc koHueHtpammioo NaxS;03, a Ha ocu opawHAT —
CKOPOCTh PEaKIIHH.
CrnenaTh BBIBOJI O 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMU THOCYIb(aTa HATPHSL.
OIIK-4

TOTOBHOCTBHIO C €CTCCTBCHHOHAYYHBIX HO3I/II_II/II71 OLICHUBATh CTPOCHUC, XUMHYECKUHN U MI/IHepaJ'IBHHﬁ COCTaB 3€MHOM KOpHI, MOp(bOHOFquCKHe 0COOEHHOCTH
N TCHCTHYCCKHEC THUIIBI MGCTOpO)KI[GHHfI TBCPABIX IMOJIC3HBIX HCKOITACMBIX MPHU PCIICHHUH 3a4a4 IO PAllMOHAJIbHOMY WU KOMIIJICKCHOMY OCBOCHMIO

3HaTh

- OCHOBHBIE XHMUYECKUE TMOHSITHS,
TMTOJIOKCHUS Y 3aKOHBI,

- COBpPEMEHHbIE  HampaBICHUS
Pa3BUTHUS HAy4YHBIX TEOPHUU;

- METOABl  TEOPETHYECKOTO |
SKCIICPUMCHTAJIIBHOT'O UCCICAOBAHUA
B 00J1aCTH XMMHUU TPUMEHUTEIHHO K
PO eCCHOHATBHON e TENHHOCTH

Ilepeuensy meopemuueckux 6onpocos:

29. OCHOBBI XMMHYECKOW TEPMOIMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, GYHKIIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

30. DHepreTHKa XUMHYECKHUX TPOIIECCOB.

31. Ouranbnus. 3akoH ['ecca u cneacTBUA U3 HETO.

32. DHTponus. YpasHenue bonbiimana. Bropoii u TpeTnii 3aKOHBI TEPMOAHMHAMHUKH.

33. DHeprus 'n60ca. HanpaBieHus XMUMUYECKUX MTPOLIECCOB.

34. Xumnueckas knHeTHKa. CKOpOCTh XUMHUYeCKOW peaknuu. CpenHss U UCTHHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

35. CKOpOCTh peaKIfy U METOJIBI € PETyITUPOBAHHS.

36. Brusinue temneparypsl Ha ckopocTh peakiun. [Ipasuio Bant-I'ogda.

37. DHeprus akTUBAIMU. AKTHBUPOBAHHBIA KOMIUICKC. Y paBHEHHE AppeHHyca.

38. Karanuzaropsl ¥ KaTaJIMTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTanus.




39. Karanu3atopsl 1 KaTAIMTUYECKHE CUCTEMBI. | €TepOTeHHBIN KaTau3.

40. Xumuueckoe paBHoBecre. KOHCTaHTa XMMUYECKOT'O PAaBHOBECHSI.

41. Cmemenne xumuueckoro paBHoBecus. [Ipunnun Jle larense.

42. PactBopbl. CriocOOBI BRIpaKEHUST KOHIICHTPAIIUU PACTBOPOB.

43. PacTBOpBI 251eKTpouTOB. CTeNeHb U KOHCTAHTA 3JIEKTPOJIUTHYECKON AUCCOIHMAIMU. 3aKOH
paz0aBnienust OcTBanbaa.

44, Jlucconmarusi KUCIOT, OCHOBAaHUMU, COJIeiH. AM(OTEpPHBIE JICKTPOTHUTHI.

45. PactBopumocTh. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa3oBaHUS W PACTBOPCHHUS
OCaJIKOB.

46. luccoumanust Bojsl. loHHOE mpou3BeaeHue Bobl. pH.

47. I'maponus coneii. CTeneHb M KOHCTAHTa TUAPOIIN3A.

48. lucniepcublie cucreMbl. Kiaccudukanus. JInopuinbabie U THOPOOHBIC KOJUTOHIEL.

49. CtpoeHue KOJUIOUIHBIX YaCTHII.

50. Koarynsus KOJUIOHIHBIX PACTBOPOB.

51. OxucnuTenbHO-BOCCTAHOBUTENBHBIE CBOWCTBA BemlecTB. Kiaccupukanus OKUCIUTETBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

52. DnexkTpoxuMuyeckue cucteMsl. 3akoHbl dDapazes. DNEKTPOIHBIN MOTEHIIUA.

53. TanpBarnueckuii amemenT Jlanmans SAxoowu.

54. DNeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIN3 paciuiaBoB. [IpuMeHeHue anekTponsa.

55. DnekTposin3. AHOIHBIM U KaTOJHBIM MPOLECCHl PH EKTposin3e pacTBopoB. [Iprumenenue
ANEKTPOIIN3A.

56. Kopposus. Buasr koppo3uu. CriocoOb!I 3Tl METAJUIOB OT KOPPO3HH.

YmMmern

- OIpCaACIATH XUMHYECKHIH COCTaB U
CTpOE€HHE OOBEKTOB OKpY’KaroIIeh
CpeIsl;

- pemartb  pacyeTHble  3aJlaud
NPUMEHHUTENBHO K Marepuaty
IIPOTrPaMMBbl;

- INIPOTHO3UPOBAaTh BO3MOYKHOCTb
MIPOTEKAHUS CaMOITPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHNYECKHNX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anun:

1. Hamucarb »JIeKTpOHHBIE YPaBHEHHUS 3JEKTPOJHBIX IPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromel peakuuu, BeMUCIUTh JJ]C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTamnoB pasHsl: [AlI¥*]=0,001 mons/m, [C0?*]=0,1 Momns/m.

2. Hanucath MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHMs peakiuil ruaponusa cosuei: KsPOs; NazSOgy;
ZnClo.

3. 3aKOHUYUTH YpaBHEHHs pEaKIUii, HAMMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM opmax:

Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnOs + NaSO3 + H20 —.
6. HamucaTtp 5J€KTpOHHBIE YPAaBHEHHUS SJEKTPOJHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOM




TOKOOOpasyrome peaknuu, BeMUCIUTh DJ[C ranpbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MIOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [AU*]=0,1 Moms/m.

7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB WX B MOJICKYJIIPHOW M MOHHOM opmax:
NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. HammcaTh ypaBHEHHUS peaklnii THAPOJIN3a B MOJIEKYIsaspHOM U HoHHOM Buze: Alx(S04)3, KCI,
Na2SO0:s.

9. Hamucarb 5J€KTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX IPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromiel peakuuu, BeIYUCIUTh, DJ[C ranbBaHMYECKOTrO 3JEMEHTA, €CIUM KOHIICHTPAINH
MOHOB METaJLIoB paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 MomB/m.

10. Cynwdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boapl. [I10THOCTE TOTy4e€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hanucarb 31I€KTPOHHBIE YPAaBHEHMs 3JEKTPOJHBIX IPOLECCOB, YpPaBHEHHE CyMMAapHOM
TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTPalUuu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3akOoHUYMUTH ypaBHEHUS PEaKIIii, HATKMCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTh IpoTekaHus peakuuu CaOw) + 2 Cy) =
= CaCs (v + COq), AHr = 460 x/Ix npu crannapTHBIX ycioBusx. Paccunraiite Temneparypy Hauana
peakiuu, ecan  S(Ca0O)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaC)= 70 J[x/Monb-K;
S(CO)=197 dx/moms K.

14. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

KMnO4 + NaNOz + H2SO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakimu 2 Ch ) + 2 H2O
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu CTaHAApTHBIX YCIOBHsX. PaccumraiitTe Temmepatypy
Hauana peakuuu, eciu S(Cl2)=223 Jix/mons K; S(H20)=189 Txx/monb-K; S(HCI)= 187 Ix/momb-K;
S(02)=205 Tx/moabK.

16. Harucats ypaBHEHHs peakiliii THapoin3a B MoJeKyssipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COa.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINA:

K2Cr207 + NazSO3 + HaSOs4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHass peakuus Nporekaer Mo ypaBHeHuio Hz ¢ + 2 ¢ = 2 Hly. Havanenas
KOHIIEHTpanus Bojopoaa 2,1 monp/m, moma 1,5 monp/n. Bo CKONMBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bomopozna?

19. B 640 mu Boasr pactBopria 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cum; Cor; Cm; N(FeClz) u N (H20); T.




20. OmnpenenuTe TEPMOIUHAMUYECKYIO BO3MOKHOCTh MpOTeKaHus peakiuu CSy o) +3 Orn)=
=CO; (n + 2 SOz (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIoBHAX. PaccuumTaiite Temmneparypy
nadana peakuuu, eciiu S(CS2)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 JIx/mMonb-K;
S(S02)=248 JI:x/monb K.

21. Peaknus umer mo ypaBHeHuto: 2 Hx ) + S» ) = 2 H2S(). HavanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKINU K
MOMEHTY, Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Onpexpenute TEPMOAUHAMUYECKYIO BO3MOKHOCTh MPOTEKaHus peakuuu 2 ZnS ) + 3 Oz =
=2 2Zn0 ) + 2 SO (1), AHr = -890 x/[)x npu cTaHIapTHBIX YCIOBUAX. Paccumraiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monbs K; S(ZnO)= 44 JIx/monb K;
S(S02)=248 JTxx/moab-K.

23. HavanpHbIe KOHIIEHTPALMK UCXOIHBIX BemecTB B peakuu: 2 SOz () + Oz () = 2 SO3 (1) Obutn
paBusl 1,8 Monb/1 SOz u 2,4 Moinb/n O2. Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa rnpopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r w miaotHocTho 1,153 /M
coaepxutcs 312 r HsPOas. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) 1 N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKHX 3aKOHOB B
npodecCHnOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
AKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. dnsa peakunu CHg () + CO2 ) =2 CO () + 2 Hz () onpenenure BO3MOKHOE HAINpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS pPEAKUWU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnu TemnoBoit >hheKT peaKuu 0 3aJaHHON TEMIEpaTyphl He M3MEHHTCS. YKaKUTe: a)
BBIJIETISIETCSl WJIM TOTJIOUIAeTCs SHEPIrHsl B XOJAE pPEakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TeMneparypy Hadana peakiuu.

2. Beipa3uTe yepe3 KOHLEHTPAlUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peaKluit
Nowy + 3 Haoey = 2 NH3p), AH = -92,2 xJIx. Ykaxure HampaBiIeHHE CMEIIEHUS XUMUYECKOTO
paBHOBECHSI 3TUX peaKLUii: a) NPU MOHMKEHUHU TEMIIEPATyphl, €CIU JIaBJIEHUE MOCTOSIHHO; 0) mpH
MOBBIIIEHUH JIaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

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

4. Kakme wu3 crnepyromux conedl moxaseprarorcs ruapoinsy: NazSiOs. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSpPHbIE ypaBHEHHUS THAPOJU3a COOTBETCTBYHOIIMX cojeil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIECH?

5. 3onb runpokcuaa mMaraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsiyi 4acTHUI] MOJTYYEHHOTO 30JI1 U HAIMIIUTE
bopMyTy €ero MHUIIEIUIBI.

6. PaccunraiiTe >JI€KTPOABIKYIIYIO CUIY U ONpEJeNIuTe HalpaBIeHUE CaMOMPON3BOJIBLHOTO




NPOTCKAHHWS PEaKIWU TPU CTAHAAPTHBIX YCIOBUSX, WCIONB3YSl 3HAUCHHS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHnuanos HJ + H3POs — Jo + H3PO3 + H2O.

7. IlpuBenute CXEeMbI 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YpPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOI Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenurte yObUTh MAacChl aHOJA MIPHU KOPPO3UH B KUCIIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTE AIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPAaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTponnse pactBopa CoSO4,
Beruuciure pakTryeckoe KOJMYECTBO MeTala, MOJyYeHHOTO Ha KaToIe TPH JIEKTPOIIH3E
Co(NOg)2, eciu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbhixoa MeTasia mo Toky coctaBui 85%.
YKaXuTe BO3MOXKHBIE TPUUUHBI YMEHbBIIICHUS BBIX0/1a METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIINE CTENeHb COPMUPOBAHHOCTH YMEHHM U BIIaJICHUN, TPOBOAUTCS B hopMe IK3aMEeHa.

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

Ilokazamenu u Kpumepuu oyeHUEAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JEMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTepuaia, CBOOOJHO BBINOJHSACT MPAKTUYECKHE 3aJaHus, CBOOOJHO OMNEpPUPYET 3HAHUSIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTEIIbHBIC OIMMOKW, HETOYHOCTH, 3aTPYIHCHHUS TMPU aHATUTHUYECKUX OIEpaIusixX, IMepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIUNA: B XOJ€ KOHTPOJIbHBIX MEPONPUSATHI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «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 BOCIIPOU3BEACHUS U OOBSICHEHHUS WHGPOpPMAIMU, HE MOXET I0Ka3aTh HHTEJUIEKTyalbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

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

a) OcHoBHas1 MTEpPaTYpA:

1. OcuoBbl xumun: yaeOnuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL]| UTHOPA-M, 2014.-
560c.: - (Boiciee oOpa3oBanume: bakanaBpuar). - [ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsina, JI. I'. Xumus : yauebnoe nocodbue / JI. I'. Komsima, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TY, 2015. - 1 anekrpos. ont. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (nmata oOpamenus: 14.10.2019). - MakpooObekT. - TekcT : 3JIeKTPOHHBINA. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) JonosHuTebHasA JUTEpaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. Texandeckuil yu-T uM. I'. . HocoBa. - MarauToropck : MI'TY
um. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : nmpaktukyM / H. JI. Mensauuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckui y-T um. I'. M. HocoBa. - Maruuroropck :
MI'TY wum. I'. W. 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.
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Wi, TaomI. 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 : BIEKTPOHHBIA. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS :
npaktukym / O. A. Mumypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arun. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumus: yde0. Il TEXHUYECKUX HAmpaB. U creil. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beic. mk., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii crnpaBo4HHMK (U3HKO-XUMHUYECKuX BenmuunH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. Pagaens, 3. H. Tumodeea; mox pexn. A. A. Panens, A. M. [Tonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

7. V3BecTrs BBICHIMX YYEeOHBIX 3aBeJCHUH. XUMHS W XUMHUYECKas TEXHOJOTHS: HAyIHO-

texHuueckuii xypHai — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IIPOLIECCOB: METOJMYECKHE YyKa3aHUS K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMHA» I 00ydaroluxcs BCEX HaIpaBICHU
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r) [Iporpammuoe o0ecieuenne 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 KITAaccoB)

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
HasBanwue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
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. MarepuaibHO-TEXHUYECKOE O0ecnedeHne TN CIUNINHBI

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

Twun u Ha3BaHHE AyIUTOpUN

OcHarieHue ayIuTOpuu

YueOHbIC ayTUTOPUH IS
IPOBEICHUS 3aHIATUI
JEKIIMOHHOTO THUIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Iepeladyd U
npeJcTaBleHust HHPpOpMaluu

YyeOHbIC ayAUTOPUU AT
MpOBECHUS 1aOOPATOPHBIX
3aHSATUM, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALUH,
TEKyUIeTO KOHTPOJIS U
MPOMENKYTOYHOU aTTECTAUUN

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

IMomemenus nisa
CaMOCTOSITEIbHON paboThI
o0ydJaruuxcs

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

[Tomemenus Ui XpaHeHUs U
POQUITAKTHIECKOTO 00CTYKUBAHUS
yueOHOro 000pYyAOBaHUS

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




