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1. Ilean ocBOeHHS AU CIUILIMHBI

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

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

JucuumimHa « XuMUs» BXOJAUT B 0a30BYIO 4acTh O70ka 1 00pa3oBaTensHOM MPOrpaMMEI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3yibTaTe MOJYYeHHsS CpeaHero (MojHoro) oOmero o0pa3oBaHUs IO JUCHUILIUHAM «XUMUSD,
«Du3ukay, «MaTemMaTuKa.

3HaHUSA U yYMEHUs O0Yy4YaroIMXCs, MOJTYYEHHBIE MPU M3YYCHUM aHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEeHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KU3BHEEITeIbHOCTIY, «['eonmorusty, «dusndeckas XuMus», «XUMHs (GI0TOPEAreHTOBY.

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILINHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pesynapTare oOCBOEHHS JUCHMILTUHBI «XUMHUS» OOydalolUiics JOJKeH o0anaTh
CJICIYIOIIMMU KOMIICTCHITUSIMU:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUEHHs
KOMIIETEHIINH
OK-1
CIOCOOHOCTBIO K a0OCTPAaKTHOMY MBIIIJICHUIO, AHATTU3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTHKH, HOPMbI KPUTHYECKOTO MOIX0/a, (POPMBI aHAIN34,

- METO/IbI a0CTPAKTHOT'O MBIIIUICHUSI TIPU YCTAHOBJICHUH UCTHHBI

- METOJAbl HAyYHOTO MCCIIEOBAHUA MYTEM MBICICHHOTO PacCUJICHEHUS
o0bekTa (aHamu3) W MyTEM H3y4YEHUs TpPEeAMETa B €ro IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CHHTE3)

YMethb - aJIeKBaTHO BOCTHPUHHMATh HWHGOPMAIMIO, JIOTHYECKH BEpHO,
apryMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U TUCBMEHHYIO PEYb,

- C WCIOJIb30BAaHWEM METOJI0OB aOCTPAaKTHOTO MBINIJICHUS, aHaIu3a H
CHMHTE3a aHANM3UPOBATh  aJbTEPHATUBHBIE  BapHaHThl  PEIICHUS
HCCIIE0BATEIIbCKUX 3a1a9

Bnaners - HaBBIKAMH TTOCTAHOBKH II€TTH, CIOCOOHOCTBIO B YCTHOM M MUCHhMEHHOM
pedH JIOTHIeCKH OPOPMUTD PE3YIIHTATH MBIIILJICHNUS,

- IeIOCTHOM CHCTEMOH HaBBIKOB HCIOJIb30BaHUS aOCTPaKTHOTO
MBIIIUICHUSI TIPH PEIIEHUH MPOOJIeM, BO3SHUKAIOIMIMX MPU BBIMOTHEHUH
WCCIIeIOBATENLCKUX pabOT, HaBBIKAMH OTCTAWBaHUS CBOEH TOUYKH
3peHUS

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3UIIMI OLIEHMBATh CTPOCHHUE, XUMUYECKUI N MUHEPAJIbHBII
COCTaB 3€MHOH KOpBI, Mop(dosornyeckue 0COOEHHOCTH M TEHETHUECKHE TUIBI MECTOPOKICHUN
TBEPABIX IOJE3HBIX HMCKOMAEMBIX IpPU PEUICHUH 33Ja4 IO PALMOHATBHOMY M KOMIUIEKCHOMY
OCBOEHUIO F€OPECYPCHOT0 NOTEHLIMAIA HEAP

3HaTh - OCHOBHBIE XUMHYECKHUE TTOHATHS, MOJOKEHHS U 3aKOHBI;

- COBPEMEHHBIE HANIPaBJICHMsI Pa3BUTHS HayUHBIX TEOPHIl;

- METOJbl TEOPETHUYECKOr0 M HKCIEPUMEHTAIBHOIO HCCIEAOBAHUS B




00JaCTH XMMUH IPUMEHUTENILHO K NPOodeCcCHOHANbHON AESITETbHOCTH

YMerb - OMpeAeATh XMMUYECKUN COCTaB U CTPOCHUE OOBEKTOB OKpPYKAIOIIECH
Cpensl;
- pelaTh pacueTHbIC 3a4a4i IPUMEHUTEIBHO K MaTeprally IporpaMMBbl;
- TNPOTHO3MPOBATH BO3MOXHOCTH IPOTEKAHUSA CaMOIPOM3BOJIBHBIX
IIPOLCCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTCMAX

Brnaners - HaBbIKAMH IIPUMCHEHMSI OCHOBHBIX XHMHYECKHUX 3aKOHOB B

npodeccnoHaABEHOM IeATEIBHOCTH,
- IPAKTUYECKUMH HaBBIKAMH TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
HUCCIEI0BAHNUA B 00JIaCTH XUMUAHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAUHUIIbI 144 akajl. yacoB:
KoHTakTHas padora — 10,9 akan. vaca:

— ayaurTopHas — 8 akaj. 4acos;

— BHeayauTopHas — 2,9 akaj. yJaca,

camocrosiTenpHas padora — 124,4 akan. Jaca,

MOATOTOBKA K 3K3aMeHY — 8,7 akaj. Jaca
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1. Xumuueckast TepMOAMHAMHKA 2 20 -CaMOCTOSITEIBHOE u3ydeHue |3ammra KoHTposbHOH [OK-1
yueOHOU U Hay4HOU |paboTHI. -3yB
JIATEPATYPBL; OIIK-4
- pelienue KOHTPOJIBHOU -3yB
paboThI.
2. XuMH4ecKasi KHHETHUKa 2 20 -CaMOCTOSITETTbHOE u3ydeHue | 3ammra KoHTposbHOI |OK-1
yueOHOi u Hay4YHOI1 | paboTBhI. -3yB
JIUTEpaTypsl; OIIK-4
- pelieHue KOHTPOJIbHOU -3yB
paboTHI.
3. PacTBOpBI 2 2 | 221 22 - odopmieHue oTyeTa IO |3almra naboparopnoii | OK-1
1abopaTopHBIM paboTam; paboThI. 3amuTa KOHTPOJIBHOM | -3YB
-CAMOCTOSTEJHOE  W3YYeHHE | paboTHL. OIIK-4
yueOHOi " Hay4HOU -3YyB
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 2 20 -CaMOCTOATENIbHOE n3y4yeHue |3amura KoHTpoJibHOM | OK-1
y4eOHO u HAY4YHOM | paboTBHI. -3yB
JIUTEPaTypBhl; OIIK-4
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKUCINTENFHO-BOCCTAHOBUTENbHBIE| 2 20 -CaMOCTOSITETIbHOE u3ydeHue | 3ammra KoHTposbHOM |OK-1
MIPOLIECCHI yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JINTEPATYPBI; OIIK-4
- pelenue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 2 2 2 22,4 - odopmieHue oTuera  1o|3ammra naboparopnoii | OK-1
nabopaTopHbBIM paboTam; paboThl. 3ammuTa KOHTPOJIBHOM |-3YB
-CAMOCTOSATENBHOE  W3YyYeHHE|paboThL. OIIK-4
yueOHOU 51 Hay4YHOU -3yB
JUTEpaTyphl;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro nmo fucuuninze: 2 4 | 4121 124,4 KourpoJabHnas padora,
IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHAETCS  TpPaguIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, riae MMEeT MECTO IOCIEI0BATEIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM JJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTALMKA, TAE€ TEOPETUYECKUU
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI MPOOJIEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenoJjiaBaTeyieM TMPUBICYCHUE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
€llle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO peaIn30BaTh METOJ MpPOOJEeMHOro OOydeHHs dYepe3 IOCTaHOBKY IpOOJIEM C IOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

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

JIeKIIMOHHBIN MaTepual 3aKperuiseTcss B Xoe J1abopaTopHBIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYECKMMM BenlecTtBaMu. Ha maOopaTopHbIx paboTrax
BBIMIOJIHSIIOTCA TPYNIOBbIE WM WHIAMBUIyaJIbHbIE 3aJaHusd MO mpoiaeHHoM Teme. IIlpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHoOi pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepual IIyTeM BBISBICHUS CBsI3ed MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JIUHAMHUYecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJIOrHeld MOAYIbHOTO 00yueHus. BHINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
Y CPaBHEHUA.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenabHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M IMOCOOHusM, YTeHHE M MpopaboTka
HAy4YHOU TUTEepaTyphl B OMOIMOTEKe, HanMcaHue pedepaToB, MOArOTOBKA K KOJUTOKBUYMaM, SK3aMeHY.

CamocrosiTenpHass paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOTO MaTepHualla, M3J0KEHHOro IMpernojaBaresieM, Ha NpopadOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITENIbHOE M3yU€HHE, Ha IMOATOTOBKY K JIa0OpAaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JOMAIIHUX
3aJJaHUI U TIOJTOTOBKY K PYOEKHOMY U 3aKJIIOYUTEILHOMY KOHTpoIt0. [ToMumo 3Toro, odyuatommecs
MPEACTABIISIIOT PE3YJIBTATHl CBOEH CaMOCTOATEILHON PabOThI B BU/IE TIPE3CHTAIU.

CamocrosTenbHas paboTa 00yJaromuxcs Mo AUCHUIUINHE «XUMUS BKIIIOYAET pelIeHue 3a1a4
U BBINOJHEHHE 3a/laHui  pPENpOAyKTHUBHOTO  XapakTepa IO aJrOpUTMy, MPEAsoKEHHOMY
IIpenojaBaTeieM.



[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a7]auaMHU, CTOSIIUMU
mepes MperoaaBaresemM, sBISIOTCS: BBISIBICHHE CTCTIICHH IMPAaBIIBLHOCTH, 00beMa, TIIyOWHBI 3HAHUIA,
YMEHU, HABBIKOB, IIOJIYYEHHBIX [PU M3YYCHHHM Kypca Hapsay C BbISIBICHUEM CTENEHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAaHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposs. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepKHU. B oTiMume OoT OOBIYHOTO TECTUPOBAHMS TaKOW CIocod
KOHTPOJISI MO3BOJISIET OOYYarOUMMCsI B JI000€ BpeMsi MPOUTH TECT, MPOaHAIU3UPOBATh OUIMOKH H
MIPOUTH TECT BTOPUYHO.

B nomosmHeHnn K Kypcy «XHMHH» OOYYaOIUKUCS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomuii mupy». Kypc cocrout uz 10 nexmmid.
Kypc nexumii na€r nepBoHauaabHOE MPEACTABICHHE O XMUMHHM U €€ POJIM B XKU3HM 4YEJIOBEKA U
obmectBa. OH COCTOUT M3 JIBYX yacteid. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPY’KaIOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HMAYT XUMHUYECKHME PEaKLHUH, KaKue
BEILIECTBA OIPEJEISIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBSIIEHA MPUKIATHBIM aCleKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYYIlIaeT MOBCEAHEBHYIO KU3Hb
moneld. B Hell pacckas3piBaeTCsl O LEHHBIX MPOJIYKTaX XUMUYECKOW MPOMBIINIIECHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHallaX, HOBBIX BEIIECTBAX, UCIOJIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTAaX M KpackaxX. EjkeHenenbHble 3aHATHSA OyAyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/laHUM C aBTOMATU3UPOBAHHOM MPOBEPKOI
pe3yJabTaTOB M TBOPYECKHX 3alaHUi ¢ mociexyromum oOcyxaenunem Ha (opyme. Kypce sBisercs
o011eo0pa3oBareIbHbIM, HE TPEOYET CrIeUaaIbHOM MOATOTOBKH U PACCUMTAH HA IIUPOKYIO ayTUTOPHUIO
CIIyIIaTeNIeH, B MEPBYIO0 O4Yepelb 00YUaIOIIUXCs HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOZACH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHHE, HO KENAIMUX OoJybllie y3HATh 00 OKpYXKAaIoIEM MHUpE U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMYECKOE 00ecnieYeHHe CAMOCTOSITeIbHON padoThl 00y4aromuxcs

CamocrosiTenbHast pabora oOydarolmuxcst MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOIUT KaKk BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJUTOPHYIO, TIPOUCXOJIAIIYIO BO BpeMsI TTOATOTOBKHA OOYYAIOIIMMHUCS OTYETOB IO JaOOPATOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33JaHUH.

AymuTopHas —caMoOCTOsTeNlbHAas paboTa OO0ydYalomuxXcs MpeanojaraeT IMpOoXOoXkJIeHUe
TECTHPOBAHUS MO KAKAOMY pa3/ieiy AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT IMIyOOKOro IMOHMMAHUS M3Y4EHHOro MaTepuana. TecTbl
MOCTPOEHBI €MHOO00Pa3HO: K KaKIOMY BOIPOCY IpeUlaraeTcs 4eThlpe BapHaHTa OTBETOB, CPean
KOTOPBIX OJMH MJIM HECKOJIbKO MpaBUJIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBISETCS MyTEM
COTOCTABJICHUS TIOJTYYCHHBIX PE3YJIbTATOB C STAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0aIOB B K101 Teme Kypca — 10.

BapuaHThl TEeMAaTHYECKHX TECTOBBIX 3aJaHUI VISl TEKYLEr0 KOHTPOJIA
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMUYeckas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3a/JaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6aii, a BOCEMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaiuia.

Tecr Ne 1

1. Tlpu paccMOTpEeHUN XUMUYECKOW PEAKITUH CUCHeMd O3HAYACT:
a) HCXOJHBIC PeareHThI
0) MPOIYKTHI XUMUYECKON peaKiuu
B) PEaKIIMOHHBIN COCY/T



I) MCXOJHbBIE PEareHThI U MPOIYKThI PEAKIMI
2. Tlepsolii 3aK0H (MepBOE HAYaAJI0) TEPMOJIUHAMUKHI MAaTEMaTHUECKU 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu orpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOU cucTembl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI MOBBIIIACTCS
4. CranmapTHble TeTUIOBbIE 2P (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 IpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Momb
6) H,+4/20,=H;,0, AH = 242 K]I/moib
B) /2 N2+ 1/2 O2=NO , AH = 90 K]I>x/Mo01b
r) 1/2H,+1/2 I,=HI, AH =26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O = NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEIIOTHI.
DOHranbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NIiO o + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUSHHS PEaKIUY MPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®9s (KIx/MOB) S%og ([x/Monp*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkwure 3HaueHHs dHeprud [ mOOca MpW CTaHIAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuH

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcs SHTPONHSI IPH Pa3I0KEHUU KapOoHaTa KaIbIus?
a) YBEJIMYMBACTCS B) HE YMEHbBIIAETCs
0) yMeHbIIIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+302 r) AH<O
MOXET CAMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAl0

XuMuueckass KHHETHKA

B Tecrax mo teme «XuMHYecKas KMHETHKa»: IIEPBOE, BTOPOE, TPETbE, YETBEPTOE U IISATOEC
3ajaHusa oneHuBaroTca B 0,5 Oaita; miecroe, ceAbMOE, BOCbMOE, JEBATOE M AecaToe — B 1 Oami, a
OIMHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pazgen xumuu, U3y4arouuil CKOPOCTH U MEXAHU3Mbl XUMUYECKUX PEaKLMi, Ha3bIBACTCS
a) XMMHUYecKas TepMOIMHAMHKA
0) TepMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMM B €IUHUILY BPEMEHH B
enuHuIEe o0bema
B) KOJIMUECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKLuU
3. B kakux eIMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKON peakiuu?
a) MOJIb JI e
0) 6e3pa3zmepHas BETMYMHA
B) MOJIB’ ¢
4. Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHYECKUX PEaKIIHii?
a) OT IPUPOIBI PEarupyIONINX BEIIECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEeaKIMOHHOTO COCYAa
5. CocrosHuEe  XMMHYECKOTO  pPaBHOBECHUS  OOpaTUMBIX  MPOLECCOB  KOJIWYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIMSIMH MPOIYKTOB PEaKIuu
0) PHEepruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anmceiBaeTcs BeIpaXeHHE JJIs1 CKOPOCTH PEAKIIHU
4NO ) +6 HZO 4 NH3 )+ 50,
a) V=K[NO]'[H.0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H,0]°
7. Kak 3anumercs BEID2OKEHHE /IS KOHCTAHTEI PABHOBECH PeaKIHH A+2B=C+D?
a) K = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoit oTpe3ok Ha quarpaMme 1okasbIBaeT 3Ha4eHHE TEIIOBOro 3¢ deKTa peakuun?
ayl E 2%

.
6)2 r 2

A
1/ :
—y A\

X0/Jl peaKuuu

B) 3

v

9. UYt0 MOXHO CcKa3aTh O PEaKIuu, U300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OITUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIIaeTcs BICBO.

a) MPY MIOHUKCHUH TEMIIEPATYPhI

0) NP MOBBIIICHUH TEMIIEPATYPhI

B) MPY MOBBIIICHUH JTABJICHHS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIGHTpauusi BOAOpoAa paBHa 1,2 Monb/1. BblumciauTe HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepToe, MATOC W IIecToe 3afaHus - B 1,5 Oamra; cempmoe, BOCBMOE, JEBSTOEC U JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xiopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 QHUIINEHTOB B ypaBHEHUH HEOOPATUMON JMCCOLMALIMU PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10711 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) snexrponus coneit
2) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH
4) ruapoaus conei
10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBI

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

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOTO cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) BOmA
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoCch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTYIO —
18,7 mum 0,001H pactBopa dochara nHaTpus. Beruamcaure moOpor Koarymasiud KakIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus oneHnBatorcs B 0,5 6amna; mecroe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKUCITHUTENb — 3TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM 3JCKTPOHBI
2. TIpotiecc BOCCTAaHOBIICHUSI HIMEET MECTO B CiTydae, KOT/a ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJI0KUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/] HOHA YMCHBIIACTCSI



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CrerneHr OKUCIICHHUS KUCIIOPO/Ia a) B BOJIC U 0) B MIEPOKCHUJIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIIOW Cpejie, BOCCTAaHABIUBACTCS JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
[IOJIBEPTArOTCS CIICAYIONIUE SIIEMEHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0asut; TpeThe U 4eTBepToe 3aanusi— B 1,5 0asia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEACTSIOT 110 YPaBHEHHUIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO,|Cu mpu craHgapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) kucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure 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) 6,7-10°
7. IlpuBemuTe CXEMBl OHIEKTPOAHBIX MPOIECCOB M MOJEKYIIPHOE YpaBHEHHE pEaKiuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieiy ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapI/IaHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁDTI)I
CTYACHTOB IO TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAsi TEPMOTUHAMHUKA»

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TerI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISETCS
WIA TIOTJIOUIAETCS DHEPIrus B XOJA€ peakiuu; O0) NpUYMHY HAWJECHHOTO H3MEHEHMsS SHTPOIUH.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TIpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz () = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

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

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

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peakuus mporekaer no ypasaenuro: O, ) +2 CO y = 2 CO; (. HavyanbHble KOHLEHTpauuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U OOpaTHOM peakIiy, eClii YBEIMYUTh JaBJICHHE B CUCTEME B JIBa paza’
3amaua Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TEeMITepaTypHbIH KOI(PPUIIMEHT CKOPOCTH PEaKIuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3amaua Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecn paBHOBECHBIE KOHLIEHTPALUU PEArMPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO () = CO2 (y + Hy () HavanbHbIE KOHLEHTPALUH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE MOCTOSHHO, 0) MpH TMOBBINICHUU [aBICHUS, €CIH TeMIepaTrypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopbI»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6am; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onosa (I1) c mmotHoCcTRIO p = 1,405 T/™MN?

Paccunraiite: a) MaccoByl OO BeEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISULTBHOCTH; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIC W HAIMUIIWTEC COKPAIICHHBIC MWMOHHBIC YPAaBHCHUSA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocraBpTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKLUH K CIEIYIOIIUM HOHHBIM:

Ba® + CrOs — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaya NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpDHBIC YPAaBHEHMs THAPOJIM3a COOTBETCTBYromUX cosed. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBHUTEIbHbIE NMPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUU.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY M OINPEACIUTE HAMpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHod cpene (HNOs). Paccuuwraiite 3HaucHme
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasmna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yIolIel peakIiy, MPOTEKAoNeld Mpu padoTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuntaiite DJIC (E) ranpBaHHYECKOT0 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMbI

JJIEKTPOJHBIX IIPOLIECCOB M  MOJIEKYJISIDHBIE YPaBHEHUs pPEAKLUH,

MPOTEKAIOIINX MPHU JIEKTPOXUMHUECKO Kopposuu rambBanomapbl Co/Ni: a) B kucioii cpeze; 0) BO

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTb
koppo3uu cocraBuina 0,01 r/y.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,
Bbruuciure (GakTHUecKoe KOJMYECTBO MeETajlla, MOJYYCHHOTO Ha KaToJe TPH DIICKTPOIIH3E

Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOECHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OKoOHYaHME SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO PopMyy aToMa
IMepuoguueckas AJIEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, META/I WJIM HEMETAJI.

CocraBbTe  3JIEKTPOHHO-Tpaguueckyro  Gopmyiny  Uis
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSTHUU.
3aganue 2. VYkasaTb Bce KBaHTOBBIE 4YHCJIA [UISl DJIEKTPOHOB,
OTBEUAIOLIUX CIENYIONIeH 21eKTpOHHOU hopmyie 5p6

YKa3aHHbIX

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3az[alme. CocTraBbTe YpaBHCHUA peaKLIPIfI, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTL CICAYIONINE MPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpPaBJICHHE CAMOIPOW3BOJIBHOIO TEUECHWSI PEaKLIUH MpU
CTaHJapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOA€ PCaKiluy, 0)
TE€PMOAHUHAMHKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPO YCTaHABIIMBAETCS pPABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananmne 2. Boraucrure TeroBoi addexr peakmmm 3FesOqk) + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YSCh CTAHIAPTHBIMM SHTAIBIMAMH OOPa3OBAHM
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLMU: a) IPU MOBBIIMIEHUN TeMneparypsl ot 60
XuMH4yecKas 10 100°C; 6) npu oxJnakaeHUH peakinoHHou cmecH oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3alUIINATE BbIpa)KeHUE KOHCTaHThI paBHOBecHss AHP, xJ[x =+ 69,8.
paBHOBecHe [TpenyioxxuTe criocoObl yBEINYEHUsI KOHIIEHTPAILIUH MTPOAYKTOB PEAKIIHMH.

Tema 5. PacTBOpbI

3anganme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwicst pactBop ioTHOCTRIO 1,101 r/™Mi1. Beraucnure MoJsIpHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALlMKU U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BEUIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEKY:




Bi2(804)3 u NaOH; FeCI3 u H5S;

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganue 3. CocTaBbTe HMOHHO-MOJICKYJSIPHBIE M MOJICKYIISPHBIC
ypaBHeHust ruaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca moaoepuTe KodpPHUIUeHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTEIh U BOCCTAHOBUTEIb, HAMTUIIINTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K>SO, + H0

CuSO4 + H3PO, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /[ ranpBaHUYECKOTO 3JIEMEHTa, 00Pa30BAaHHOTO
IUIACTUHAMU U3 METAJIJIOB

Zn u Ag , NOrpy>XEHHBIX B PACTBOPBI UX COJICH C KOHIIEHTPALIMEH HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHCHHUS 3JEKTPOIAHBIX MPOIECCOB M TOKOOOpa3yroIiei
peaxkuuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIliaBa WM pacTBopa aekrponuta pacmias CaCly
Brruncnute Maccy MeTasuia BEIACTUBIIETOCS Ha KaToOE, eCIH
AJIEKTPOJIN3 MPOBO WM TipH cujie Toka A =10,0. B TeueHre BpeMeHu = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUH, IPOTEKaoLIel mpu
AIIEKTPOXUMUYECKON KOPPO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMocepe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

ook wdE

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padota. Terora.

[TepBblit 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BELIECTBA.
TeroBoit >dext xumuueckoil peakuuu. DakTopbl, BIMSIONIME HA TEMJIOBOU

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.  DHrpomus Kak GYHKIUS COCTOSHUSI CHCTEMBI.
10. Bropoii 3aKOH TePMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO TIPOTEKAHUS XUMHUECKUX PEAKITHIA.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYecKasi KHHETHKA»

N =

XnMuyeckast KnHeTuka. CKOpoCTh XUMUYECKOM PEaKUU U METOMBI €€ PETYJINPOBAHMS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKON peakuy (3aKOH JIEHCTBYIOINX Macce).

3.  BumsHue Temmeparypsl Ha CKOPOCTh XUMHUECKOM peakiuu. [Ipasmno Bant — [N'odda.

s dekr
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas AuarpaMmma.
KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanuruueckne CUCTEMBI.

Biistnue karanusaropa Ha CKOPOCTb XMMUYECKON PEaKIUU.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpPATUMBbIE PEAKLIUH.
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BnusiHue KOHLEHTpalyy, JaBJICHNS U TEMIIEPATYPHI.

®a30BbIE pABHOBECHS.

®da30BbIe AMArpaMMBbl AJIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BBIpaKEHUS KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBasi J0JiA, MOJISIpHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
AppeHnnyca.

Huccomnmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] HMOHHOW TEOpHH AppeHuyca
(mpuMeps).

Crenens aucconnanuu. CHIIbHBIC U C1a0bIe JIEKTPOITUTHL.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOro 0OMEHa MEXAy JMEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonuuecTBeHHbIE XapaKTEPUCTUKH MPOIIecca THIPOIH3a.

@DakTOophl, BAUAIOLIUE HA TPOLIECC THAPOIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®asuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aToPHI.
Koarynsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynsanuus KoJsTOuaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre CBOMCTBAa KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUJHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE TOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHYECKHE CHCTEMbI»

DnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABMKYIIIAs CUJIa TaJlbBAHUYECKOIO AJIEMEHTA.

N3mepeHne »3IEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazes. Beixoa 1o TOKy.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

XuMuyeckast Koppo3usl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3UH.

CKopocTh KOppO3uH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHouHbIe cpeiCTBA /sl IPOBeAeHUs POMEKYTOUYHOI aTTecTaluu
IIpoMexyrouHas  aTTecTaluds HUMEET  LEJIbI0  ONPENEIUTh  CTENEHb  JOCTHKECHHS

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a onpeﬂeneHHmﬁ nepuon 06yquI/I$I.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHbIE CPeACTBA ISl NMPOBedCHUSA

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  IMOAX0Ja, (POPMBI
aHaIN3a;

- METo/bl a0CTPAKTHOTO MBIIIICHHS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTei (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOJBI XMMUYECKOT'O aHAJIA3A.

2. OcHOBHBIC TPUOOPHI ¥ 00OPYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MCTOI[I/IKI/I MNPpOBCACHUSA OIIBITOB. HpaBHna TCXHUKHAU 6630H8.CHOCTI/I.




VYmeTb

- aJIeKBaTHO BOCIIPUHUMATh
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO U SICHO CTPOUTH
YCTHYIO U TIICBMEHHYIO PEUb;

- C WCIOJb30BAaHHEM METOJIOB
aOCTPaKTHOTO MBIIUICHHS, aHAIM3a
u CHHTE3a aHAJIM3UPOBATH
aJIbTepHATHBHBIE BapHUaHTHI
PELICHUS HCCIIEI0BATENILCKUX 33/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KAaKUMH M3 YKa3aHHBIX HI)KE BEIIECTB MOXET B3aUMOJIEMCTBOBATH PAacTBOP
THJIPOKCHUIA Kallus: UOAOBOAOpoaHas kuciora, xjmopun meau (II), oxcua yrmepona (IV), okcun
ceunna (Il), ruapokcun amoMuHUsg, TUIPOKCUI aMMOHHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOH hopmax.

2. Ompenenure BO3MOXHOCTH BOCCTAHOBJICHHsS oOkcuaa sxeneza FezO, yriepomom mpu
cTaHAapTHBIX yciaoBusax u temneparype 1100 K. Peaknus Boccranonenus FezO4: FesOy) +4C ) =
= SFE(K) + 4CO(F)

3. TemneparypHbiii kKoddduimeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: a)
1pu noBblieHnu TemnepaTtypsl oT 60 1o 100°C; 6) npu oxnakeHUH peaKMoHHOM cmecH oT 50 1o
30°C?

4. Tns oopatumoit peakuun FezOyk) + Hyry = 3FeO) + HoO(r 3anuiure BolpakeHHe KOHCTAHThI
paBHoBecust AH°, k/x =+ 69,8. [lpennoxxute crnocoObl yBeNTUYEHHUS KOHIICHTPAIUU MPOIYKTOB
peaKkIuu.

5. [lpym mnpokanuBaHMM METAJUIMYECKOTO THTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE€ U CIUIABJSIETCS CO IIeNoYblo. YTo
npecTaBisier coboit 3To coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUJUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

7. Kakme BemecTBA W B KaKOM KOJIMUECTBE BBIIETATCA mnpu mnpoxoxaeHuu 48250 Ki
anekTpudecTBa uepe3 pactBop xyopunga Mmapranina (11)? CocraBeTe cxemy 31€KTpoiH3a 3TOTO
pacTBopa.

8. AmoMuHuH ckiienaH ¢ Meabto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHCJIOTHI M aTMocdepe BIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXUMHUYECKON KOPPO3HH.




Bnaners - HaBBIKAMHM IIOCTAHOBKH IICJIH, Ilpumepnsvle npakmuuecKue 3a0aHUA:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIU3 BIUSHUSA KOHIICHTPALUKA HA CKOPOCTh XUMUYECKOW peaKkIuu
MMMCHEMEHHOMI peun nmoruuecku | NaS,03 + HSO4 = S + SO, + NaSO4 + HO mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJH30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- IEJOCTHOM CHCTEMOW HaBBIKOB | TEXHOJIOTHI. Pe3ynbTaThl ONTOB MPEACTaBUTh B BUJIEC TAOIHIIHI 1.
WCIIOJIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O6bem, M Konnentpanus Bpewms Cxopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU onbita | Na,S,0;3 H,O H,SO4 Na,S,03, 102 | nosiBnenus peakuuu, 10%,
HCCIIEI0BATEIbCKUX pabor, MOJIB/JT MYTH, C !
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUA 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo narHBIM TaGIUIEI 1 TOCTPOUTH TpadHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crienath BBIBOJT O 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUH THOCY/Ih(haTa HATPHS.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYUYHBIX MO3ULIMH OLIEHUBATh CTPOCHHE, XMMUYECKUI U MUHEPAJIbHBIM COCTaB 36MHOI KOpBI, MOP(HOJIOTrHUECKUE 0COOCHHOCTH
U TEHETUYECKHE THUIbl MECTOPOKIEHUI TBEPIbIX TIOJIE3HBIX HCKOMAEMbIX IpPU PEIIEHUU 3aJad 10 pPAlMOHAIBHOMY M KOMIUIEKCHOMY OCBOEHHIO
re€OpPECYPCHOI0 NOTEHIIMAIA HEAP

3HaTh

- OCHOBHBIE€ XHMHUYECKHE MOHSITHS,
I0JIO’KEHHUS U 3aKOHBI,

- COBpPEMEHHbIE  HaIlpaBJICHUS
Pa3BUTHS HAYYHBIX TEOPHIA;

- METOAbl  TEOPETHYECKOTo U
AKCIIEPUMEHTAIBHOTO UCCIIETOBaHUS
B 00J1aCTH XMUMUU TPUMEHHUTEIBHO K
npodeccuoHaIbHOM 1 TeTbHOCTH

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaAILOU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHbI TEPMOJMHAMUKHU.

Ouneprus ['n66ca. HampaBneHus XMMHYECKHUX MPOIIECCOB.

Xumuueckass kuHeTHkKa. CKOpocTh XuMu4eckoi peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.

CKOpoOCTbh peakMy U METOIbI €€ PETYJINPOBAHMUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuno Baut-I'odda.

9. DHeprus akTHBalMU. AKTHUBHPOBAHHBII KOMIUIEKC. YpaBHEHHE AppeHnyca.
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10. Katanu3aTtopsl ¥ KaTATMTHYECKUE CUCTEMBI. | OMOTEHHBIN KaTalln3.

11. Karanu3aTopbl ¥ KaTaJIUTUYECKHUE CUCTEMBI. [ €TepOreHHbIN KaTaius.

12. Xumuyeckoe paBHoBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.

13. Cmemenue xumuueckoro paBHoBecus. [punmumn Jle [aTense.

14. PactBopbl. CriocoObl BeIpaKeHHsI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopsb! 35ekTpoauToB. CTENeHb U KOHCTAHTa 3JIEKTPOIMTUYECKON TuccCoUMaluu. 3aKoH
pa3basnenus OcTBaibaa.

16. Iuccouumanust KUCIOT, OCHOBAHHM, cojeil. AM(OTEpHBIE IIEKTPOJIUTHL.

17. PactBopumocTs. [Ipou3BeneHune pacTBOPUMOCTU. YcCiOBHE OOpa3oBaHHUs M PAaCTBOPEHUS
OCAaJIKOB.

18. uccouuanus Boasl. MonHoe nmpousBeaenue Boabl. pH.

19. I'maponu3 coneii. CTeneHp M KOHCTaHTa THAPOITU3A.

20. Jlucnepcubie cuctembl. Knaccudukanus. JinodpunsHbie ¥ TM0(HOOHBIE KOJITOUIBI.

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBHUTENIBHBIE CBOMCTBa BemecTB. Kiaccudukanus OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

24. DNEeKTPOXUMUYECKUE CHCTeMBI. 3aKoHbl Dapajes. DIeKTPOTHBIN TOTCHIIHAI.

25. I'anpBarnveckuii anemMeHT Jlanuams Skobu.

26. DIEKTPOXUMHUYECKNE CUCTEMBI: 3JICKTPOJIN3 pacIuiaBoB. [IpuMeHeHue a1eKTpom3a.

27. DnexTponu3. AHOIHBIA M KaTOIHBIA MPOLECCH MPH 3JIEKTPoIu3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buasl koppo3un. CriocoObl 3alIUThl METAIIOB OT KOPPO3HH.

YMmern

- ONIPENeNsTh XUMUYECKHH COCTaB U
CTpOCHHE OOBEKTOB OKpYIKAIOIIEH

Cpensl;

- pemarb  pacueTHblE  3aJauu
MIPUMEHUTENHHO K MaTepHaty
IIPOTrPaMMBl;

- TPOrHO3UPOBATH  BO3MOXKHOCTH
IIPOTEKAHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IMYHbIX

XUMHUYCCKUX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anua:

1. HammcaTh SJE€KTpOHHBIC YPAaBHEHHUS SJEKTPOTHBIX IMPOIECCOB, YpaBHEHHE CyMMapHOW
TOKOOOpa3yrouiei peakuuu, BeMUCIUTh JJIC rajJpBaHMYECKOro 3JIEMEHTA, €ClIM KOHIEHTpaluu
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]:O,1 MOJIB/I.

2. Hammucatb MOHHBIE ¥ MOJICKYJISIpHBIE ypaBHEHHS peakiuii ruapoiu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHUs peakLUii, HalK1CcaB X B MOJIEKYJISPHONU U MOHHOM popmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaiabisa conepxutcs 478,8 v Ca(OH),. [InmotHOCTE pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

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




6. HamucaTh 3JEKTpOHHBIE YpPAaBHEHHUS DJIEKTPOJHBIX MPOILECCOB, YpPAaBHEHHWE CYMMAapHOM
TOKOOOpa3yromiei peakuuu, BeIYUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHUNTH YpaBHEHHsI PEaKIIfii, HAMMCAB UX B MOJICKYJIAPHON M HOHHOM (hopmax:

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

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

9. HamucaTtp »J€KTpOHHBIC YPaBHEHHS 3JIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYMMAapHOM
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €CIM KOHLEHTpPaluu
WOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Moub/11, [Cu*]=1,0 Moub/.

10. Cynbdar amromunus maccoir 36,4 r pactBopuian B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIZ(SO4)3) 1 N (H20); T.

11. Hamucarh 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [AgT]=1,0 Mob/m1.

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

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

13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuuu CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIApTHBIX yCIOBHAX. Paccuuraiite TemnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

KMnQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO0 BO3MOXHOCTB npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIApTHBIX YCIOBHsX. Paccumraiite Temmneparypy
navana peakuuu, eciau S(Cl)=223 Jx/monb-K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monbK.

16. Hamucatp ypaBHEHHsI peakiiiii THApOIH3a B MosieKysspHoM U moHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo H, ) + L y = 2 Hly. Hauvanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, mona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Bonopoxaa?

19. B 640 miu Bosel pactBopmin 160 r xstopuaa xenesa (I11). [InoTHOCT MOTyueHHOTO pacTBOpa




1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenurte TEPMOJUHAMHUYECKYIO BO3MOXHOCTb IpoTeKaHUs peakiuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycloBusx. Paccuuraiite Temmneparypy
Hauana peakuuu, eciiu S(CS,)=151 [x/monb-K; S(02)=205 x/moinb K; S(CO,2)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peaxkuus uner no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHIEHTparus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Moib/n. OnpeaenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEaKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUA peakuu 2 ZNS (o + 3 Oyp) =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI 1pu cTaHIapTHBIX ycnoBusax. Paccuutaiite TemmnepaTypy
Hayana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIxx/monb K;
S(S0,)=248 JTxx/monbK.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obln
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m mnotHocThio 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
npodeccnoHaNbHOM e TeNbHOCTH;

- MPAKTUICCKIMHI HaBBIKAMU
TEOPETUIECKOTO 51
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuyeckue 3a0anun:

1. s peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpeniennTe BO3MOXKHOE HAIIPABICHUE
CaMONPOM3BOJILHOTO TEUYEHMs PEAKLUUU IpH CTAaHJApTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, eciu TemoBoii 5 GEKT PeaKIui 10 3aJAHHON TEMITEPaTypPhl He H3MEHHTCA. YKakKHuTe: a)
BBIJICJIICTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakluu; 0) MpUUYMHY HAWJEeHHOTO W3MEHEHHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. Bolpaszute uepe3 KOHILEHTpAIMKU PeareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIMX peaKIuii
Nory + 3 Hary = 2 NH3p, AH = -92,2 x/x. YkaxuTe HamnpaBieHHE CMEILEHUS XUMHYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TeMIIepaTyphl, €CIIU JaBJIeHUEe MOCTOSHHO; 0) pu
MOBBIIIIEHUH JIaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoapKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpedyercst 1uis npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyromux coieii moasepratorcst ruaponusy: NapSiOs. Cu(NOjz),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3onb rumpokcuaa Maraus nonydeH nyrem cmemuBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
¢dopmyity ero MUIEIUIBI.




6. PaccumTaiiTe AlEKTPOABIKYIIYIO CHJIY M OINpPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUs pEaKUUU [pU CTaHAAPTHBIX YCJIOBUAX, MCIOIb3Ys 3HAUYEHUS OKUCIUTEIbHO-
BOCCTaHOBHUTEJLHBIX moTeHuuaios HJ + HPO, — J, + H3PO; + H,0.

7. llpuBegute CXeMbl SJIEKTPOAHBIX IPOLIECCOB U MOJIEKYJIAPHBIE YPAaBHEHUs PpEaKIui,
NPOTEKAIOIIUX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kuci0# cpefe; 6) Bo
BJIXKHOM Bo3ayxe. OnpenenuTe yObUIb MacChl aHOJIA IPU KOPPO3MH B KUCIOH cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHMSI 3JIEKTPOJHBIX IPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE peaKkiuu, MPOUCXOoasIeil mpu anekrponuse pactBopa CoSOy,
Brruncnure pakTuueckoe KOJIMYECTBO METaJlja, OJIY4EHHOIO Ha KaTO/IE MPH JIEKTPOJIU3E
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YKaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIIEHHS BHIXOJ[a METAJJIA IO CPABHEHHIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUECKHE BOIMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOSHHS OOYYAIOUIMMHCS 3HAHWUH, M MPAKTUYECKHE 3aJaHUA,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOJIUTCS B opMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJAUTCS B YCTHON (OpMeE IO SK3aMEHAI[MOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJTHO MPAKTHYECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalomuics JEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTtepuaia, CBOOOIHO BBIMOJHACT TMPAKTHYECKUE 3aJaHHs, CBOOOAHO ONEpUPYEeT 3HAHUSIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIICTEHIIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHBIC OINMOKH, HETOYHOCTH, 3aTPyJHEHHS TNpPH AHATUTHYECKHX OIEpalHsix, HepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET OPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJ€ KOHTPOJIbHBIX MEPONPHUSATUI HOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWUH, YMEHHM, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTPUPYET 3HaHUS He Oolee
20% TEOpeTHYECKOr0 Marepuayia, JOIMYyCKAaeT CYyNIECTBEHHBIC OIIMOKH, HE MOXET I0Ka3aTh
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/IOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHHs WHQPOpPMAIMM, HE MOXKET MOKa3aTh HHTEJUIEKTyalbHbIE
HAaBBIKU PEIICHUS MPOCTHIX 3a]1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHUe TN CIUTIIHHbI

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOHuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
JJIEKTPOHHBIN.

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

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

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

2. Mensnuk, H. JI. JIluciepcubie cuctemsl : npaktukym / H. JI. Measuuk, 3. P. MymnuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texunueckuii yu-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn okpana. - 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 goctynssl Takke Ha CD-ROM.
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3. Komsna, JI. I'. OxucnuTearHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI AJIEKTPOXUMHUU !
yuebnoe nocodue / JI. I'. Komsina, O. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
ui., TalI. 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 : AIEKTPOHHBIN. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas KuHeTHKa. COCTOSIHUE€ XMMHYECKOTO pPABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHHUECKUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢
THUTYIL. 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 : AIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumus: yde0. i TEXHUYECKHUX HampaB. W criell. By3oB /H.B.
Koposun —9-¢ u3a., nepepad.- M.: Beicm. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii crnpaBo4HHMK (M3MKO-XUMHUYecKuX BenmuunH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pagaens, 3. H. Tumodeea; mox pen. A. A. Panens, A. M. [Tonomapeoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

7. V3BecTrs BBICIIMX YYE€OHBIX 3aBEJCHHH. XWUMHUS M XUMHUYECKas TEXHOJOTHUS: HAyYHO-

texHuueckuii xypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHX IIPOLIECCOB: METOJIMYECKHE YyKa3aHUS K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XUMHS» i1 00ydaromuxcs BCeX HaIlpaBlIeHUN
MOJATOTOBKU U CIIEMAIbHOCTEN THEBHOUN GopMbl 00yuenus / O.A. Mumrypuna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. Hocoga, 2016. — 11 c. —
TekcT : HemocpeACTBEHHBIN.

2. Komanma, JLI. Xwumuyeckas TepMOAMHAMHUKA: METOAMYECKHE  YKa3aHUsA  JUIs
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUS» [UIsl 00ydYaroIMXCsi BCEX HaIpaBlIeHUH
MOJrOTOBKM M crnenuanbHocTed Bcex (opm oOydenus / JLI. Komsma; Marauroropckuit roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TekcT : HenmoCpeICTBEHHBIN.

3. Konsma, JI.I. CkOpOCTh XUMHYECKUX pEaKIUii U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHMs K JJaOOpaTOpHBIM paboTaM MO AUCHUILIUHE « XUMHUS» JUIsl 00Y4aroLUXCsl BCEX HAMpaBICHUH
MOATOTOBKHU U crienuainbHOCTel Bcex ¢popm o0yuenus / JI.I'. Konsaa, E.B. Tapactok; Marautoropckuit
roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HemocpeACTBEHHBIM.

4. PogmuonoBa, H.M. Xumuueckas KUHETHKAa. XUMHYECKOE PaBHOBECHE: METOJHUYECKUE
yYKa3aHUs U1l CaMOCTOSITENIbHOM paboThl MO AMCHUIUIMHE «XUMHUS» s OOydaroluxcs Bcex
HampaBJIeHUH MOATOTOBKM M crenuaibHocTe Bcex ¢opm oOyuenus / H.U. Ponmonoma, A.Il
[TonomapeB; Maraurtoropckuii roc. Texandeckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam 1o
TUCHUIUIMHE «XUMUS» 751 00y4yaromuXxcsi BCEX HAINpaBICHUN MOATOTOBKH M CHEIMAIbHOCTEH BCeX
dbopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHuTOropckuii roc. Texunueckuii yu-t um. ['. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HEeNocpeACTBEHHBIN.

6. Uympora, JI.B. PacTBopsl: Meroamdeckas pa3pabOoTKa K CaMOCTOSITEIBHOW paboTe Mo
TUCLUUIUIMHE «XHUMUs» A1 00ydYaloIIMXCsl 0 BCEM HAIPaBJICHHUSIM IMOJATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm oOyuenmst / JI.B. Uymposa, 3.P. Mymiuna, O.A. MumypuHa; MarHuToropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TeKcCT : HenmoCpeACTBEHHBIH.

7. Komsna, JI.I'. KonnouaHeie pacTBOPBI: METOJUYECKUE yKa3aHHUs K Ja00paTOpHOil paboTe 1o
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TUCHUIUTNHE «XUMHS» A 00y4aromuXxcs MO BCEM HAIpPaBJIECHUSM MOATOTOBKU U CIELHMATBLHOCTAM
Bcex gopm oOyuenus / JLI'. Komsina, JILA. bonbsiH; MarHUTOrOpCKUil TOC. TEXHUYECKUNA YH-T UM. [ .
N. Hocoa. — Maruutoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HenocpencTBEHHbIMN.

8. Komsana, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKLMU: METOAMYECKHE YKa3aHUS K
nabopaTtopHoit paboTe Mo AUCHUIUINHE «XUMHUs» AJi1 00yUYaIolUXCsl BCEX HampaBiIeHUI MOATOTOBKH
u crneuuanbHocTed Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texundeckul yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
Tekcr : HernocpeICTBEHHBIN.

9. Komsma, JIL.I. OKHCIUTENbHO-BOCCTAHOBHUTENBHBIE pEAKUUU U BJICKTPOXHUMHUYECKUE
MPOLIECCHl: METOJIUYecKasi pa3paboTKa K CaMOCTOATENIbHOW paboTe sl 00ydaromMxcs MO BCEM
HAINpaBJICHUSIM TIOJITOTOBKU U CTeNHALHOCTAM Beex Gopm oOyuenus / JL.I'. Komsna, E.B. Tapaciok,
D.P. Mynnuna; Marautoropckuii roc. Texuudeckuit yH-T um. I'. . HocoBa. — Maraurtoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IIPOILECCHl: METOJIWYECKHE YKa3aHus K
nabopaTopHoii pabore Mo AUCHUIUIMHE «XHMHUs» I OOYyYalOUIMXCS MO BCEM HaIpaBIICHHIM
MOATOTOBKM U cCHenHadbHOCTAM Bcex (opm obyuenus / O.A. Mumypuna, H.M. Poaumonona;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Maraurtoropck : MI'TY um. I'. W.
Hocosa, 2017. — 13 c. — TeKcT : HemoCcpeICTBEHHBIH.

r) lIporpammuoe o0ecieuenne u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTBus

JIMLCH3HH

MS Windows 7 Professional(us| ;15571 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 11 75717 o1 27.06.2017 27.07.2018

(m1st KITAaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB000HO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000HO pactpocTpansemoe 110 0OeccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI
HazBanmne Kypca Cchlnka

OnekTpoHHas 0aza mepuoAnYecKuXx u3gaHuii East
View Information Services, OO0 «MBUC»
Harmmonanenass uHGOpMAIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  unmexkc mayunoro[URL: https://elibrary.ru/project_risc.asp
uutuposanus (PYHII)
ITouckoBas cucrema Axanemuss Google (Google
Scholar)
Nndopmanvonnas cucrema - EguHoe okHO
JI0CTYyTa K MHQOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
yUIpEKICHUE «DenepanbHbIH uncturyt|URL: http://www1.fips.ru/
IIPOMBIIIJICHHONW COOCTBEHHOCTH)
Poccuiickass ~ ['ocymapcTBeHHas OoubMoTeKa.
Karamoru
DnexTpoHHBIE pecypchl Oubmuorekn MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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




9. MaTrepuaibHO-TEXHUYECKOE O0ecneyeHne T CHUIIIUHbI

MaTepI/IaJIBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCLHMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJIUTOpUN

OcHarieHue ayIuTOpuu

YueOHbIC ayqUTOPUH IS
POBEICHUS 3aHITUI
JECKIIMOHHOTO THUIIA

MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, Iepeaadyud u
npeJcTaBleHust HHPpOpMaluu

Y4eOHbIC ayAUTOPUH IS
MpOBECHUS 1abOPATOPHBIX
3aHATUU, TPYNIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTAIUMN,
TEKYIIEr0 KOHTPOJS U
MPOMEXKYTOYHON aTTECTANHU

O6opynoBaHue [ BBITOJIHEHUS J1a00paTOPHBIX padoT,
XUMHUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbI, CXEMBI, I1JIAKATHI.

Ilomenienus nns
CaMOCTOSITEIbHON paboThI
oOydJarmuuxcs

[Tepconanbubie KommbroTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[TomemeHus U1 XpaHEHHs U
MPOPUIAKTHYECKOTO 00CTyKUBaHUS
yueOHOro 000pyAOBaAHUS

Cremnaxu, celibl st XpaHeHUs1 y4eOHOT0 000py10BaHUS
WHCTpYMEHTBI ISl PEMOHTA JIA00PaTOPHOTO
o0opynoBaHusl.




