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1. Ilean ocBoOeHHS AU CIMILIMHBI

[enstMu OCBOEHUS JUCHUIUIMHBI «XUMHUS» SBISeTCs (GopmMupoBaHue (QGyHIAMEHTaIBHBIX
3HaHUKW B 00JacCTH COBPEMEHHOM XHWMHH, BKIIOYAIOIMIMX OCHOBHBIE TIOHSATHUSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIIME CBOMCTBA XHUMHUYECKUX COCIMHEHWW; PA3BUTHE HABBIKOB
CaMOCTOSITENIBHON pPabOThl, HEOOXOMUMBIX JUIsI TMPUMEHCHHS] XMMHUYECKUX 3HAHUW TPU H3yICHUH
CIICLMAIBHBIX TUCIUIUIMH U JaTbHEUIIEH MPAKTUYECKON AESTEIbHOCTH.

2.MecTo0 JIUCHMIUIMHBI B CTPYKType 00pa3oBaTeibHOil MNPOrpaMMbl IOATOTOBKHU
O0akajaBpa

Huctunnuna b1.5.14 «Xumus» BxoauT B 0a3oByr0 dacTh Oyioka | o0Opa3oBaTenbHOM
IIPOTrPaMMBL.

I[J'If[ HU3YUCHUA OUCHHUIIIIWHBI H€O6XOI[I/IMI>I 3HaHWs, YMCHHUA U BJIAZICHUS, C(l)OpMHpOBaHHI)IG B
pe3ynbTaTe TOJIYYeHHs] CpeaHero (TMOoJIHOTO) oOmiero o0pa3oBaHUsS IO JUCHUTUIMHAM «XUMUS»,
«Dum3nkay, «MaTemMaTHKa.

3HaHUS U YMEHMSI OOy4aroUIuXcs, MOJIyY€HHBbIE NMPU M3YyYEHUH JAHHOM JAMCLMUILIMHBI OyAyT
HGO6XOI[I/IMI)I 2001 npu I[aJ'II;HeI\/'IHIeM U3YUCHUU TaKHuX JUCHUIIINH, KaK «be3onacHocTh
KHU3HECACATCIIbHOCTH ), «["eomorusy.

3 KomnereHunu odyuyawuerocsi, popmupyembie B pe3yjbTaTe 0CBOCHHUS AUCHHUILUIMHBI U
IUVIAHUPYeEMble pe3yJabTaThl 00y4YeHust

B pe3ynbrare 0cBOCHMS AUCIUIUIMHBI « XUMHUS 00yUaIOMUNUCS JOKEH 00J1a1aTh Cleayronen
KOMIIETEHI[UEN

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemblie pe3yabTaThl 00ydeHUs
KOMITETEHITUHI
OK-1
CIOCOOHOCTBIO K a0CTPAKTHOMY MBINIJICHUIO, aHATTN3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMbI KPUTHYECKOTO TOIX04a, (POPMbI aHAITN3a;

- METOJIbI a0CTPAaKTHOTO MBIIIUICHUS TPH YCTAaHOBIICHUH UCTHUHBI,

- METOJbl HAyYHOTO HCCIEIOBAHUS IYTEM MBICIIEHHOTO pacuJICHEHUS
00beKTa (aHANMM3) M MYTEM HW3YYCHHS MpeaMeTra B €ro IeJIOCTHOCTH,
€IMHCTBE ero yacTe (CHHTE3)

Ymertb - QJeKBaTHO BOCIPHHUMATh WH(POPMAILMIO, JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCHMEHHYIO PEUb;

- C HUCHOJB30BAHHUEM METOJIOB aOCTPAKTHOTO MBINUICHHS, aHAnu3a |
CHHTE3a aHAIM3HPOBATh  AaJbTCPHATUBHBIC  BapUaHTHl  PEIICHHS
UCCIICIOBATEILCKUX 3a]1a4

Bnanets - HaBBIKAMU MMOCTAHOBKH II€JIH, CIIOCOOHOCTBIO B YCTHOW M MUCHMEHHOM
peuu JIoTu4ecKku 0(pOPMUTH PE3yTbTATHI MBIIUICHUS,

- LEJOCTHOM CHCTEMOH HAaBBIKOB HCIOJb30BaHUs aOCTPAKTHOTO
MBILUICHHS TIPU PEIICHUH MPOOJIeM, BOSHUKAIONIMX TPU BBIMOJHECHUH
UCCIICIOBATEILCKUX PAa0OT, HaBbIKAMH OTCTAaUBAHHS CBOCH TOYKH
3peHHSI

OIIK-4

TOTOBHOCTBIO C €CCTCCTBCHHOHAYYHBIX MO3HUIIUH OlLICHUBATh CTPOCHHUC, XHUMHUYECKUN U MI/IHepaJ'IBHHﬁ
COCTaB 3€MHOU KOPBI, MOp(I)OJ'IOI‘I/I‘ICCKI/Ie OCOOCHHOCTH U T'€HETHYECKHUE THIIbI MeCTOpO)KI[eHI/Iﬁ
TBEPABbIX IOJIC3HBIX HCKOMNACMBIX IIPpU PEHICHUU 3ada4d 110 PANUOHAJIIBHOMY MW KOMIUICKCHOMY
OCBOCHHIO

3HaTh - OCHOBHBIC XUMHWYCCKHUEC IMMOHATHUA, ITOJTOKCHUA KU 3aKOHBI,

- COBPCMCHHBIC HAIIPABJICHUSA PAa3BUTUS HAYUYHBIX Teopnﬁ;

- MCTOAbI TCOPCTUYUCCKOTO U ISKCICPUMCHTAIIBHOTIO HUCCIICAOBAHUSA B
00JIaCTH XUMUHU MMPUMCHUTCIILHO K HpO(I)CCCI/IOHaIIBHOI\/'I ACATCIBHOCTHU




YMmeTn

- OTIPEAETATh XUMUYECKUI COCTaB U CTPOCHUE OOBEKTOB OKPYKaIOIIEH
Cpelbl;

- peuarh pacyeTHbIE 3a/1a4K IIPUMEHUTEIILHO K MaTepUally IpOrpaMMBbl;

- IIPOTHO3MPOBATh BO3MOKHOCTb IIPOTEKAHHUS CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3IIMYHBIX XUMUYECKUX CUCTEMAX

Bnazers

- HaBbIKAMHA HpI/IMCHCHI/ISI OCHOBHBIX XUMHUYCCKUX 3aKOHOB B
npodeccHoHATEHOM e TEIIEHOCTH,

- HpaKTI/I‘-ICCKI/IMI/I HaBbIKAMHA TCOpeTI/IquKOFO nu 3KCHepI/IMeHTaJH)HOI‘O
HCCIICAOBAHUS B 00JIaCTH XUMUH

4. CTpyKTypa U coep:KaHue TUCHUIIMHBI

OO61mast Tpy10€MKOCTh AUCIMIUIMHBI COCTaBIseT 4 3aueTHBIX enuuuilbl 144 akan. yaca:
- KOHTaKTHas paboTa —76,1 akan. vaca:

- aymuTopHas paboTa — 72 akaj.Jaca;
- BHeayauTopHas — 4,1 akan.gaca

- caMocTosATeIbHas padora — 32,2 akaj.Jaca.
—TIO/ITOTOBKA K dK3aMeHy — 35,7 akaj. 4acoB
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1. Xumudeckast TepMOIMHAMHKA 4 6 6/211 6 |- odopmIieHne oTdera mo|3ammura JadoparopHoii padoTsl.|OK-1
nabopaTopHoi paboTe; Homamraee  3amanme Ne  1.|-3yB
- pemenue gomamnHero 3aganus Ne 1; |TectupoBaHue. OIIK-4
- CaMOCTOSTEIBHOE HW3y4YECHUE -3yB
y4eOHOW U HAyYHOU JTUTEPATYPHI.
2. Xumudeckass KHHETHKa 4 6 6/21 4 |- odopmIieHre oTdera no|3amura JadoparopHoii padoTsl. |OK-1
nabopaTopHoi paboTe; HomamHee  3amanme Ne  2.|-3yB
- peuieHue gomaniHero 3aganus Ne 2; (TectupoBaHue. OIIK-4
-CaMOCTOSITENIbHOE M3yuyeHue y4yeOHOU -3yB
U HAY4YHOU JIUTEpaTyphI.
3. PacTBOpHI 4 8 8/411 8 |- odopmIieHre oT4yera nmo|3amura Jjadoparoproii padoTsl. |OK-1
nabopaTopHoi paboTe; Homamnee  3amanne Ne  3.|-3yB
- pemienue gomarrHero 3aaanus Ne 3; | TectupoBanue. OIIK-4
-CaMOCTOSITENIbHOE M3yueHue y4yeOHOU -3YyB
U HAY4YHOU JIUTEpaTypBhI.
4. JIucriepcHbIE CUCTEMBI 4 4 421 4 |- odopmieHue oTuyera no|3amura naboparopHoit pabdotsl.|OK-1
nabopatopHoii padore; TectupoBaHue. -3yB
-CaMOCTOSITENIbHOE M3yueHue yuyeOHOU OIIK-4
Y Hay4YHOU JIUTEPATYPHI. -3yB
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5. OxucnurensHo-| 4 4 421 2 |- odopmIieHne oTyeTa no|3amura nabopatopHoit padoTsr.|OK-1
BOCCTaHOBUTEJIbHBIE MTPOLIECCHI nabopaTopHoi paboTe; Homamnee  3amanue No  4.|-3yB
- penrenue ngomamHero 3ananus Ne 4; | TectupoBaHue. OlIK-4
-CaMOCTOSITETIbHOE M3yUeHHE YUeOHOMH -3yB
Y HAy4YHOU JIMTEPaTypBHI.
6. DIEKTPOXUMUYECKUE CUCTEMBI 4 8 821 | 8,2 |- odopmIieHre oTdera no|3amura JadoparopHoii padoTsl. |OK-1
nabopaTopHoi paboTe; HomamHee  3amanme Ne  5.|-3yB
- pemenue gomainHero 3aganus Ne 5; | TectupoBaHue. OIIK-4
-CaMOCTOSITENIbHOE M3yueHue yuyeOHOU -3yB
Y HAYYHOU JIMTEPATYpPHI.
HToro nmo nucuunivHe: 4 36 |36/14U| 32,2 IK3aMeH




5. O6pa3oBare/ibHbIe 1 HH(POPMALIMIOHHBIE TEXHOJIOTHH

B mpomecce nmpenonaBaHus —AMCHUIUIMHBL  «XUMHS»  TPUMEHSETCS — TPaIUIMOHHAS
MH(OPMAMOHHO-KOMMYHUKAIIMOHHAST 00pa30BaTeNIbHBIC TEXHOJIOTHH.

Jlekiuu TPOXOJAT Kak B HMH(OpPMAMOHHOW ¢opMme, TIe MMEET MECTO IOCIeI0BATeILHOE
U3JI0)KEHWE MaTepuana B JUCHMIUIMHAPDHOM JIOTHKE, OCYLIECTBISIEMOE IPEUMYILECTBEHHO
BepOATBLHBIMY CPE/ICTBAMH, TaK U B opMe JIEKIMH-0ece bl WIKM AWaiora ¢ ayaAuTOPHEH, JeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKUUU-KOHCYJIbTAlMK, TJI€ TECOPETUUYECKHUI
MaTepual 3apaHee BBIAAETCS CTYIEHTaM JJIsl CaMOCTOSTEIbHOIO U3YUYEHHUs, Ul TOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JISKIIUS TPOXOTUT IO THITY BOIIPOCHI-OTBETHI-IUCKYCCHSI.

[ToMuMO »TOro B JIEKIIMM MOTYT HCIIOJb30BATHCS 3JIEMEHTHI MPOOJIEMHOTO H3JI0KCHHUSI.
[IpoGnemHast TEKIHsI HAYMHAETCS C BOIIPOCOB, C MOCTAHOBKHU MPOOIEMBI, KOTOPYIO B X0J1€ U3JT0KCHHS
Marepuaga HeoOXOauMO pemnTh. Takas JeKuusl MpeacTaBiseT coOOM 3aHsATHE, MpeaIoJararoiiee
WHUIMAPOBAHHOE TMPEIO/IaBaTe]IeM TMPUBICUYCHUE ayJAUTOPHH K PEIICHHIO KPYIMHOW HaydyHOU
MpoOJIEeMBbI, PACKPHIBACT BO3MOJKHBIE IIYTH €€ pPCIICHHsS, ITOKA3bIBA€T TEOPETHUYCCKYID H
MPAKTHYCCKYI0 3HAYUMOCTH JIOCTHKeHHH. Ha mpoOneMHO# JeKIMU HOBOE 3HAHWE BBOJMTCS KaK
Heu3BecTHoe A oOydaromuxcs. [Tonydyennas nHpopmanus ycBauBaeTcst Kak JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ce0sl 3HaHUSI.

Ocoboe MecTo B mpollecce MpenojaaBaHusl JUCIHUIUIMHBI «XHUMHD 3aHUMAIOT JIEKIHH C
HCIOJIb30BAHUEM JIEMOHCTPALlMOHHOTO XMMUYECKOTO 3KCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hambosee
MOJIHO pealn30BaTh METOJ MNpoOJIEMHOro OOydeHHs dYepe3 IOCTAHOBKY MpoOJeM ¢ TOMOIIbIO
JNEMOHCTpAIM SIBJICHUH, pEaKIUi WIM MpoIeccoB. Bo3MOXHO 0OBeIWHEHHWE B JIEKIIHOHHOM
W3JI0KEHUHU TTPUEMOB MBICJICHHOTO ¥ PEAIBHOTO SKCTIIEPUMEHTA, YTO AT BO3MOYKHOCTH ()OPMHUPOBATH
3HaHUs 00Jiee BEICOKOW CTETIEHH 000OIIIEHHOCTH.

Jnst peanu3anuu  MHPOPMAITMOHHO-KOMMYHHKAITMOHHON  00pa30BaTENbHOM  TEXHOJOTUH
MPOBOJATCS JISKIIMU-BU3YAIN3allMA, B XOJEC KOTOPBIX M3JIOKEHHUE TEOPETUUYECKOTO MaTepuaia
COTPOBOXKIAETCS MPe3eHTAIHEH.

JIeKIMOHHBIN MaTepHuas 3aKpervIsieTcsl B X0€ JIa0OpaTOpHBIX pabOT, B X0JIe KOTOPHIX ydeOHas
paboTa TIPOBOJUTCA C peaJbHBIMH XHMHUYECKUMHU BemiecTBaMu. Ha mabGopaTtopHbIXx padoTax
BBITIOJIHAIOTCSA TPYIIOBbIE WIM HWHAMBHAyaJbHbIE 3aJaHUs 1O mpoineHHoil Teme. I[lpoBenenue
1a00paTOPHBIX PabOT HEOOXOIUMO TPEABAPITh MHCTPYKTAKEM IO MpaBmiiaM Oe30macHOW paboThl B
XuMu4ecKkor Jnabopartopur. OCHOBHBIM YCIOBHEM JIONYCKa CTYACHTOB K JjabopaTopHOil paboTe
ABIISETCA MX OoOs3aTeNnbHas MOATOTOBKA K HEH C COCTaBIIEHMEM TEOpPETHYECKOTro BBeneHus. llpu
MPOBEJICHUN J1a00PATOPHBIX 3aHSITHM MCIOIB3YEeTCS METOJ KOHTEKCTHOrO OO0y4deHHs, KOTOPbIH
MO3BOJISIET YCBOUTH MaTepuan IIyTEeM BbBISBICHUS CBsI3ed MEXAY KOHKPETHBIM 3HAHUEM U €ro
npuMeHenneM. Kpome Toro, 1enecooO0pa3HO  HKCIOJIb30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOI'O
B3aMMOOOyueHus (mapHyr0 paboTy) TpeX BHJAOB: CTaTH4yecKas I[apa, JUHAMHuYecKas Tapa,
BapHaIlMOHHAs apa; COBMEIAsl €€ C TeXHOJIOrHed MOAYIbHOTO 00yueHus. BBINOTHUB 3KCIIEpUMEHT,
oOyuaromuecs: GopMyIupyroT 0000IIEHHbBIE BBIBOABI IO CEPUU OIBITOB, UCIIOJIb3YsI IPUEMBI aHAJIOTUU
Y CPaBHEHHSL.

CamocTtosarenbHas padoTa 00y4yaromuXxcs SABISETCS OJHUM U3 Haubosiee Y3PPEKTUBHBIX CPEICTB
pa3BuTHUs NOTpeOHOCTH K OymaymieMy camooOpazoBanuio. CamoctosTenbHas paboTa 0Oydaromuxcs
BKJIIOUaeT B ceOs camble pa3zHOOOpasHbie (GOpMbI Yy4eOHOI NeATENbHOCTU: BBIMOJHEHHE JOMAIIHUX
3a/laHul, 3aBepiieHrue oQopMIICHUS TaOOPATOPHBIX PabOT, MOArOTOBKA K MPAKTHKYyMY, H3yueHUE
OCHOBHOTO M JIOTIOJHUTEIHLHOTO MaTepuaia Mo y4yeOHHMKaM M MOCOOMSM, YTeHHEe M MpopaboTKa
HAay4yHOUW JNHTepaTypbl B OHONMOTEKe, HamucaHue pedepaToB W KypcOBBIX pabOT, MOJATOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, HTOTOBOM aTTecTaIi.

CamocrosarensHas paboTa oOywarolmuxcs JJOJDKHAa OBbITh HampaBlieHa Ha 3aKperyieHUs
TEOPETUYECKOTO MaTepuana, M3J0KEHHOTrO MpernojaBareieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE U3YyUeHHUE, Ha MOATOTOBKY K JIA0OPAaTOPHBIM 3aHSATHSM, BBITIOJHEHHE JOMAIIHUX
3aJJaHUH U TIOJATOTOBKY K PYOSKHOMY U 3aKITIOUUTETbHOMY KOHTpor0. [loMuMo 3Toro, obydaromuecs
MIPEJICTaBJISAIOT PE3yIbTaThl CBOCH CaMOCTOSTEIBHON paOOThI B BHJIE TIPE3CHTAIIHH.

CamocTtosaTtenpHas paboTa 00y4JaromMXCs MO AUCIUIUIMHE « XUMUSD» BKIIOYAET pelIeHue 3a1a4
U BBHINONHEHHWE 3a/JlaHui  PENMpONyKTHUBHOTO XapakTepa IO ajroOpuTMy, MPeaIoKeHHOMY



[IPENOAABATEIIEM.

IIpu npoBeneHnn pyOE)HOTO U 3aKIOUUTEILHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSLIMMU
nepes MperoaBaTesieM, SBISIOTCS: BBISBICHHE CTEIEHH MPAaBHJIBLHOCTH, 00beMa, TIIyOHMHBI 3HAHMH,
YMEHUHM, HAaBBIKOB, IIOJIYYCHHBIX IIPM H3YYEHHUH Kypca HApsALy C BbISBICHUEM CTEIICHU
CaMOCTOSITEJIBHOCTY B IPUMEHEHHH IIOJIYYCHHBIX 3HAHUM, YMEHUH U HABBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA MO3BOJISIIOT JKCIIEPUMEHTHUPOBATh C HOBBIMU
dopmamu koHTposst. OOydaromuMcsl TpeUIararoTcs TECThl W 33Ja4d B OJIEKTPOHHOM BHJE, C
aBTOMATH3UPOBAHHOM CHUCTEMOH MpoBepkH. B oTimume oT 0OBIYHOTO TECTUPOBAHHS TaKOW CHOCOO
KOHTPOJIS [TO3BOJISIET CTY/I€HTaM B JIt000€ BpEMs IPOMTHU TECT, IPOAHAIU3UPOBATH OMIMOKU U IPOUTH
TECT BTOPUYHO.

B mononmHennn x Kypcy «XuMumW» 0OydYaIOMIMICS MOXET NPONTH B JUCTAaHIIMOHHON (opme
oHJIaiiH-Kypc «Kak Xumusi 0OBSICHSIET U U3MEHSIET OKpyx)atomuid mupy». Kypc cocrout u3 10 nexrmid.
Kypc nexkumii naér nepBOHadaabHOE NIPEICTABICHHE O XUMHUHM M €€ POJM B JKM3HU YEJIOBEKa U
o6mecTBa. OH COCTOHUT M3 ABYX 4yacTeld. [lepBas u3 HUX pacckas3bIBaeT O TOM, KaK XUMHUS OOBSICHSICT
OKPYXAIOIIUA MHp: KaK YCTPOEHBI BEIECTBA, MOYEMY M KaK MAYT XUMHUYECKHE PEAKIUH, KAKUE
BEILIECTBA ONPEIEIAIOT CBOMCTBA KMUBBIX CUCTEM. BTOpas 4acTh MOCBSAILIEHA NMPUKIAIHBIM aCIIEKTaM
XMMHH: OHA MOKA3bIBAET, KAK XUMUS BIIMSET Ha KU3Hb OOIIECTBA U YJIYYIIAET MOBCEAHEBHYIO KU3Hb
moned. B Hel paccka3blBaeTCsl O LEHHBIX NPOJYKTaX XMMHUYECKOW IMPOMBINUIEHHOCTH, XUMHYECKUX
croco6ax MpPOM3BOJCTBA PHEPIMM M HOBBIX MaTepHajiaX, HOBBIX BELIECTBAaX, UCIOJIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX U KpackaX. EjkeHenenbHble 3aHATHSA OyAyT BKIOYATh IPOCMOTP
TEeMaTUYECKUX BUACOJICKIIUM U BBIMOJHEHUE TECTOBBIX 3aJIaHU C aBTOMATHU3MPOBAHHOW MPOBEPKOM
pe3yIbTaTOB M TBOPYECKUX 3aJaHUM C mocienyromuM oOcyxaeHueMm Ha (opyme. Kypc sBnsercs
o011eo0pa3oBaTeabHbIM, HE TPEOYET CrielnaIbHOW MOATOTOBKU U PACCUMTAH Ha IIUPOKYIO ayJUTOPHUIO
CIIyIlIaTesnei, B MepByI0 ouepe/ib 00yJaromMXcsi HEXUMUYECKUX BY30B U (DaKylIbTETOB U JIIOJEH, yike
MOJIYUYMBIIUX BbICIIEE O0pa3oBaHHE, HO KENAIOUIUX OOJbIle Y3HaTh 00 OKpYXKarolleM MHpEe U
MTOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOqUYeCcKO€e o0ecneyeHrne CaMOCTOSTEIbHOM PadoThl 00y4aromuXxcst

CamoctosaTenbHas pabora oOydarolmuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
MPOUCXOJUT KakK BO BpeMs J1a0OpAaTOPHBIX 3aHATUM, TaK M Ha IUIAHOBBIX KOHCYJIbTALUAX, M Ha
BHEAYIMTOPHYIO, MPOUCXOMAAIIYI0O BO BpeMsS MOATOTOBKH CTYAEHTAMHU OTYETOB IO JIAOOPATOPHBIM
3aHSTHUSM U BBITIOJHEHUS JOMAILTHUX 3a/IlaHUH.

AynmuTopHas — caMOCTOsATeIbHas paboTa OOYYAMOIIMXCS —MPEANoJiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 10 KAXKIAOMY pa3/ielly AUCHUILTUHBL. TeCThl BKIIOYAIOT TCOPETHUCCKHUE U MPAKTHICCKHIE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIIyOOKOTO MOHHMMAHHUS HW3ydEeHHOro Marepuana. TecTbl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKJIOMY BOIIPOCY IpeJjiaraeTcsi YeThIpe BapuaHTa OTBETOB, CPEIU
KOTOPBIX OJIUMH WM HECKOJBKO NpPaBHIbHBIX. OO0paboTKa pe3yabTaTOB OCYIIECTBISACTCS ITYTEM
COIOCTAaBJICHHUS TIOJIYYCHHBIX PE3YJIbTATOB C STAJOHHBIMHU U MPOTEKAET OYeHb OBICTPO. MakcUManbHOe
KOJIM4YECTBO OaJlIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEMATHYECKHUX TECTOBBIX 32/IaHUI VIS TEKYLIEro KOHTPOJIA
XumMnveckasi TepMOJTAUHAMHUKA

B tecrax mo temMe «XuMuueckas TEPMOJMHAMHKA»: MEPBBIE LIECTh 3aJaHUIl OIIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 Oami, a BOCbMOE, IEBATOE U JISCATOE 3aJaHus — B 2 Oajia.

Tecer Ne 1
1. Tlpu paccMOTpeHUU XUMUYECKOU PEAKIIUH cuchmeMa O3HAYALT:

a) UCXOJHBIE PEareHThI
0) MPOAYKTHI XUMHUYECKON pEeaKInu



B) PpEaKLMOHHBIN COCY]l
I') MCXOJHBIE pEareHThl U NPOAYKThl peakluu
2. Tlepsblii 3aK0H (TIEpBOE HAYAJIO) TEPMOANHAMUKI MaTEMAaTUYECKU 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Acxp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuUecKoil peaxium:
a) SHTAJIBIINA PEAKIIMOHHOM cucTeMbl noseimaercs (AH > 0)
0) TerioBoit A dekT peakuuu orpunareneH (Q< 0)
B) DHTAJIBIINS PEAKLIMOHHON cucTeMbl yMeHblIaercs (AH< 0)
I') IaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS
4. CranpapTHble TeIOBble 3 (EKThI IPUHATO 0003HAYATD:

a) AUct B) Q 101,3 213
6) AH°293 F) AHct
5. Kakue u3 npuBeIeHHBIX PEAKIHH SBISIOTCS SHIOTEPMUUECKUMU ?
a) 1/2 N+ 3/2 H,= NH3 , AH = — 46 K]Ix/monb
0) H,+4/20,=H,0, AH = -242 K]Ix/Mo1b
B) 1/2 N2+ 1/2 O2=NO , AH = 90 KI>x/mo1b
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HamMCaHHBIX HIDKE PEAaKIUH OTBEYAET TEIUIOTe OOpazoBaHMs Okcuia azoTa ( || ) B
CTaHJIAPTHBIX YCIOBUAX?
a) 1/2 N+ 0=NO B) 1/2 N,+ 1/20, =NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3H;0
7. Tlpum BoccTaHoBneHuu 16T okcuma memu( || ) O peakiuu :
CuO () *+ C (rpagur) = CU ( + CO (), mormoTuiocs 22 kI TEMIOTHL
DHTanbenus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakmu  NiO ) + C (pagur) = Ni g + CO (). Ompenenure BO3MOXHOE HAIPABICHUE
CaMOMPOU3BOJIBLHOTO TEUCHHS PEAKIIMU IIPU CTAHIAPTHBIX YCIOBUAX U NpU Temmeparype 627°C.

BemtectBo AH®295 (K]I>x/M0J1B) S8 (x/Momb*K)
NiO () -239,7 38
C (rpadmm) 0 5,74
Ni 0 29,9
CO o -110,5 197,4

B otBere ykaxkute 3HaueHus sHepruu ['mb0ca mpu CTaHIAPTHBIX YCIOBUSX, IIPHU TEMIIEpaType
627°C u Temmeparypy Haudajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMeHsieTcs SHTPOMHS MPHU Pa3NIoKEHUU KapOoHaTa KaabIus?
a) yBEJIIMYMBACTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0
10. JTanHas peakius:
2KCIO; (TB) —2KCI (TB)+302 © AH<O
MO>KET CaMOTPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKaTh
6) B 00paTHOM HarpaBlIeHUH T) HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo teme «Xumuyeckas KHHETHUKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3agaHus oueHuBaroTcs B 0,5 Oaiia; miecroe, ceabMoe, BOCbMOE, ACBIATOE M Jecatoe — B 1 Oami, a
OJWHHAJLAaTOE — B 2,5 Oaia.



Tecer Ne 1

1. Pa3zpen xumuu, U3y4aromuii CKOpOCTH U MEXaHU3Mbl XUMHUYECKUX PEAKIINI, Ha3bIBAETCS

a) XMMUYeCKas TepMOINHAMHKA

0) TepPMOXUMHSI

B) XUMHUYECKasi KHHETHUKA

2. CKOpOCTh XMMHUYECKOU pPEaKIuH — 37O ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTHIO PACXOIyeTCsl OJJHO M3 HCXOJHBIX BEIIECTB

0) U3MEHEHHE KOJIMYECTBA BEUIECTBA PEAreHTOB (MU MPOAYKTOB) PEAKIIMH B €AMHUILY BPEMEHH B

eIuHuIE 00BeEMa

B) KOJIMYECTBO BELIECTBA MPOJAYKTOB PEAKLUU K MOMEHTY OKOHUAHUS peaKluu
3. B kakux equHMIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKON pPEeaKuu?

a) MOJIb 1 "¢

0) Oe3pa3zmepHas BEJTUIHHA

B) MOJTB’ ¢

4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX peaKnuii?

a) OT MPUPOJIbI PEArUPYIOIINX BEIIECTB

0) OT TeMIeparypsl

B) OT 00BbEMa PEaKIIMOHHOTO COCya

5. CocrossHne  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  MPOIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIICHTPALMSIMU MPOTYKTOB pPeaKIuu

0) SHeprueil akTUBH3AIUN

B) KOHCTaHTOI paBHOBECHS

6. Kak 3amuceiBaeTcst BRIpaXeHHE TSI CKOPOCTH PEAKIIUU

4 NO ot 6 Hzo =4 NH3(F) +5 Oz(r)

a) V=K[NO][H,0]  6) V =K[NH3][O;] B)V =Kk[NO]'[H.01°

KOJINYCCTBCHHO

7. Kak 3anumercs BmpameHHe JUTsI KOHCTaHTHI paBHOBecus peaknuu A + 2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme MokasbiBaeT 3HaUeHHE TEIIOBOro 3ddekra peakum?

a)l E _%
A
0) 2
B) 3 Yy
3
- v

v

XOJI peaKIuu

9. UT0 MOKHO CKa3aTh O peaKinu, N300paXKEHHON Ha TuarpaMmme K Borpocy 87
a) PK30TepMHUUECKas peaKIHs

0) PHIOTEpMUYECKas peaKLus

B) pPEaKIUsi ONUCHIBAET COCTOSIHUE PAaBHOBECHS

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

CMeIlaeTcs BJIEBO.

a) P MMOHWKEHUH TEMITEPaTyphI

0) Ipu MOBBILICHUH TEMIIEPATYPHI

B) IIPH TIOBBILICHUH JaBJICHUS



11. Jinsa peakuuu Cy + 2 H 5 ) = CH 4 () Ipu HexoTOpo#i TeMnepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHILIEHTpalusi Bojopojaa paBHa 1,2 Moinb/n. Berumcianre HCXOAHYIO
KOHIICHTPAIIMIO BOJOPO/Ia.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B Ttecrax mo teme «PacTBOphI»: IepBOE 3ajJaHUE OLEHHBAaeTCs B 1 0amr, BTOpoe, TPEThE,
YeTBEpPTOE, IATOC M IlecToe 3amaHus - B 1,5 Oamia; ceapMoe, BOCbMOE, JEBIATOC U JCCITOC — B
0,5 6amra.

Tect Nel

1. st ypaBaenus peakuu Cu SO4 + KOH — ... cokpamnieHHOe HOHHOE YPABHCHHE 3aIHIIETCS B BUJIC
1) 2K"+ S04 = K;S0,
2) Cu®* + S04 + 2K" + 20H™ = Cu(OH)d + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu** +20H™ = Cu(OH).4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBOpa paBHa

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

4. Jlns nmomasienus ruaponusa xiopuaa xpoma (I1I) cnenyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) n00aBUTH MICTOYD

3) pa30aBUTH PACTBOP BOJOK

4) MOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, NPUTOTOBICHHBIM W3 THUAPOCYIb(para KalbIUs W BOJBI, CyMMa
K03(pPUIMEHTOB B ypaBHEHUU HEOOPATUMOM JTUCCOIMAIIMK PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PacrBopuMocTh Okcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Ompenenute mpowM3BeIcHHE
pactBopumocTa Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10Ji1 paCTBOPEHHOT'O BEIIECTBAa — 3TO OTHOILIEHUE

1) wmacchl BemecTBa K Macce BOIbl

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI

3) Macchl BEIecTBa K Macce pacTBopa

4) KOJMYECTBa BEIECTBA K 00BEMY PacTBOpa
8. K c1albIM 371€KTpoarTaM OTHOCUTCS ...

1) THUAPOKCHI aMMOHUS

2) TUIAPOKCHU Kalus

3) XIopua KaJbIHs

4) MaprasIoBas KHCJIOTa
9. M3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh LIEJIOYHYIO WM KHUCIYIO CPEIy.
IIpuymnHOii 3TOTO SABIAETCA ...

1) amexTpoinu3 coneit
2) IUCIIPOTIOPIMOHUPOBAHUE COJICH
3) THapaTHpOBaHME COJICH
4) ruaposu3 coeit
10.3unauyenne PH uncroit ol ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



MarnuTtoropckuii Texuudeckuii yauusepcuret um. I.1M.Hocosa
JucnepcHbie cCUCTEMBI

B Ttecrax mo Teme «JlucmnepcHble CHUCTEMBI»: MEpPBOE, BTOPOE, TPETbe U YETBEPTOE 3aJaHUS
OLIEHUBAIOTCA B 1 Oaiur; IIITO€E U MIECTOE 3a4aHus - B 3 Oajia.

Tect Nel

1.  Vkaxwure pazMepsl YaCTUI] KOJUIOUIHBIX CHCTEM
1) wmenbine 1 Hm
2)  OGossire 100 M
3) ot 1M a0 100 am

2. Kakwe WOHBI CHOCOOHBI BBI3BATh KOATYISAIUIO KOJUIOWA, YACTUIBI KOTOPOTO HMEIOT
TOJIOKUTETBHBIN 3apsi?
1) xaTuoHBI
2)  aHUOHBI
3)  TOJSIPHBIC MOJIEKYJ

3. Jlms xakoro 3JEKTPOJIUTA MOPOT KOATYIISIIUN KOJUIOUIA C MOJIOKHUTEIBHO 3apsHKEHHON YacTHIIeH
JOJKEH OBITh HAUMEHBIITHM?
1)  xumopua Kanus
2)  cymbdar Kanus
3) oprodochar kamus

4.  Muremia 30J11 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI

KaKOH DJICKTPOJIUT UTPAET POJIh HOHHOTO cTadmim3aropa’?
1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCH] Kalus

5.  Tlpm B3ammopeiicteuu 20 mu 0,001H nmutpata cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
obOpasyercs 3076 cyibpara cBunia (II). K kakomy 31eKkTpoay AOMKHBI TEpEeMEaThCs YaCTHIIbI
TUCTIEPCHOM hasbl IPH IEKTPOH3E?
1)  HaxoAATCs B COCTOSHHU JUHAMHUYECKOTO PABHOBECHSI
2) K Karomy
3) K amomy

6. B nBe kon6b1 HasuTO o 50 MIT 30715 THAPOKCH A Kele3a. [lis Toro 4ToObl BbI3BATh KOATYISALIUIO
307151 oTpeboBanock A00aBUTh: B nepByto — 5,3 mi 1H pactBopa xjiopuaa kanus; B IpYyryro —
18,7 man 0,001H pactBopa docdara HaTpus. Berumciaure Mmopor KOaryisiuud KaKIOTO
AIIEKTPOJINTA.

OKHCINTENHLHO-BOCCTAHOBHTEIbHBIE MpouecChl

B tecrax mo teme «OKHCINUTEIHLHO-BOCCTAHOBUTEIIBHBIC MPOIIECCHD»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOE U IATOE 3aaHus orleHuBaroTcs B 0,5 Oamia; mecroe — B 1 6ait; ceibMoe M BOCbMOE — B 2
Oamia, a IeBATOE — B 2,5 OaJUIOB.

Teer Ne 1

1. OxucauTeNb — 3T0 aTOM, MOJIEKYJIA U UOH, KOTOPBIH ...
1) yBenmMuHMBAaEeT CBOIO CTENICHb OKUCICHUSI
2) TPUHHAMAET AIIEKTPOHBI
3) oTHmaer CBOM JJIEKTPOHEI
2. IIpouecc BOCCTaHOBJIEHHSI UMEET MECTO B CIIydae, KOTa ...
1) HeiiTpanbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3apSHKEHHBIE HOHBI
2) TOJOXUTEIbHBIH 3apsi]] NOHA YMEHBILACTCS



3) oTpHIATEeNbHBIN 3apsi1 HOHA YBEITUIHBACTCS
. 3 npexncraBneHHsIx HIke peakunii kK OBP nucniponopinoHupoBaHus NpUHAIIEKHUT ...

l) S + 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJSIM OTHOCSTCS ...
1)  meramibl, BOJOPO/, YIIIepPOI
2)  aKTHBHBIC HEMETAJUIbI
3)  DIEMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPUONICCKOM CHCTEMBI
5. CreneHu OKUCIEHHSI KUCIOPO/a a) B BOJIe M 0) B IEPOKCH/IE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;06)+2
3) a)-2;0-1
6. [lepmanranat xanus B OBP, nporekaroniux B KUCIION cpefie, BOCCTAaHABJINBAETCS 1O ...
1)  karnona Mn?*
2)  manranar-nona MnOs>
3)  oxcuaa mapranma (1) MnO
7. B peaknuu, mporekaromieidr mo cxeme CrSz; + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPraroTCs CIETYIOUINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoMm u a30T

(98]

8. CymMma k0d>(ppuIMEeHTOB B peaKIliy, MPUBEIEHHOHN B Botipoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma ko3 durtuerron B peakimu KMnO,4 + HClyoy = ... paBHa
1) 30 2) 26 3) 35

3J1elch0ngnqec1me CHUCTEMBbI

B Tecrax mo TemMe «DIEKTPOXMMHYECKHE CHUCTEMBI»: IIEpBOEC, BTOPOE M IIATOC 3aJaHus
oIleHUBAIOTCs B | 0asut; TpeThe U 4eTBepTOe 3a1anus— B 1,5 Oaia; mecroe u cenpbmoe — B 2 Oasia.

Tect Nel
1. DnekTpoAaHbI MOTEHIMAI ONPEAETSIOT O YPABHEHHUIO ...
1) Hepncra
2) Menneneesa-Kianeiipona
3) BoapnmMana
4) Appenunyca
2. Paccumraiite DJIC rampBanundeckoro siemeHta MQIMQSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcsl Ha KaToJie IPU JIEKTPOJIM3E pacTBOpa HUTparta cepedpa’?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTA
4) KHCIOPO.T
4. VkaxuTe cyMMy KO (HUIMEHTOB B ypaBHEHHH 3JIEKTPOJIH3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas U3 mNpuUBEIEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUH  MpPOTEKaeT
CaMOIIPOU3BOJIBHO B MPSIMOM HAIPABICHUU?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCl+Cu —...
6. Bprumcimre maccy NHMHKA, MOJYYEHHOTO TIPH D3JIEKTpOJM3e Cynb(ara IMHKA, KOTOPBIN
poBouIiK B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEMbl OJJIEKTPOJHBIX MPOIECCOB M MOJIEKYJISPHOE YpPaBHEHHE pEaKLMH,
NPOTEKAIOIIEH NpPU AIICKTPOXUMHUYECKOW KOpPpO3uH ranbBaHomapsl Zn|Mg B CEpHOKHUCIION
cpene. B otBere ykaxkute cymmMy K03(pQUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynuropHas camoctosTenbHas paboTa 0OydaroImMXCsl OCYIIECTBISETCS B BHJIEC W3yYCHUS

JUTEPaTyphl IO COOTBETCTBYIOMIEMY pa3eiy C MpopadOTKOW MaTepuana; o(OpPMIICHHS OTYETOB IO
ab0paTOPHBIM PabOTaM U BHITIOJTHEHHS JOMAITHUX 3aaHH.

BapuaHThl TEMATHYECKUX JOMALIHUX 3aJaHUI 1JIs1 BHEAYIMTOPHON CaMOCTOATEIbHOM padoThI
CTYAEHTOB 110 TeMaM

JlomamHee 3agangue Ne 1
no TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomammHem 3aiaHuu 1Mo TeMe «XUMUYecKas TepMOJIMHAMUKAy: TIepBas 3aj1a4a OICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6am.

3amaga Nel

Has peakuuun CHy p + CO; ) = 2 CO () + 2 H, () onpenenure BO3MOKHOE HalpaBiieHUE
CaMOIPOU3BOJIBLHOTO TEYEHHUS PEAKIIMU MPU CTAHJIAPTHBIX YCIOBUAX U Npu Temnepatype T = 927 oC,
€CJIM TETUIOBOM (P PEKT peaKIuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTE: a) BBIICIACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJI€ pEaKIuu; O) MPUYMHY HAHJACHHOTO HM3MEHEHHUS HHTPOIIUH.
PaccuunraiiTe TeMepaTypy Hadajga peaKiuu.

3amaga Ne2

Beruncaure temnoBoit agdexr peakuun: CaCs (o + 2 HoO(y = Ca(OH): () + C2Hs (), monb3ysce
CTaHJIAPTHBIMU TeIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKONIbKO TEMJIOTHI BBIACIUTCS WU
MOTJIOTUTCS TP 00pazoBanuu 2,24 1 CoHy?

3amaga Ne3

[Io TepMOXMMHUYECKMM  YpaBHEHMSIM  paccuMTaidTe  TemioBoi  ApdekT  peaxiuu:
Hy ) + COz () = CO () + H2 Of). Tepmoxumudeckue ypaBHEHUS:

a) H, @ t 5 0, @® = H,O ) AH =-241,9 xJIx;

0)2 CO @ T O, ™= 2 CO, () AH =-566,2 xJIx.

Jlomaninee 3aganue Ne 2
o TeMe «XHMHYeCKass KHHeTHKA»

B nomamnem 3agaHuu no teMe «XMMHUYECKas KMHETHKa»: MepBas 3ajauva olieHuBaercs B 1,5
0amna; Bropas — B 0,5 Oanna; TpeThs, 4eTBepTas u nstas — B 1 Oa.



3azaga Nel
Peakuus nporekaer no ypasHeHuto: O, ) +2 CO ) = 2 CO; (). HauanbHble KOHIIEHTpanuu
pearupyronux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Mmosb/1. Bo ckonpko pa3 u3MEHHTCS
CKOpOCTh mpsiMOd peakuuu, xorjpa npopearupyet 30% CO? Bo ckoybKo pa3 U3MEHSTCS CKOPOCTH
MIPUMO# 1 0OpaTHON peakIiy, eClii YBEIUYHUTD JaBJICHHE B CUCTEME B JIBa pa3a’
3azagya No2
[Ipu Temneparype 40 °c HEKOTOpPO€ KOJMYECTBO BEIECTBA BCTYHAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, HpuH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNIUT B PEAKLUHUIO IpU
temieparype 200 °C, ecim TeMIlepaTypHbI KOA(Q(UIUEHT CKOPOCTH peakuuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS IIPU STOM CKOPOCTh peaKLUu?
3asauya Ne3
Haiigure HauanbHble KOHLEHTPALIMU MCXOJHBIX BELIECTB U KOHCTAHTY PaBHOBECHUS pEaKLUU:
Fe i + H2O () = FeO () + Hy (1), ecnin paBHOBECHBIE KOHLEHTPALMK PEAarupyroInX BEIIECTB PaBHbI:
[H20]=0,3moms/1, [H2] = 0,4 Mob/m1.
3anaya Ne4d
Hus peaknuonHoi cucremsl: CO )y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 mons/n. OnpenenuTe KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecUs paBHa 1,45.
3amaya Ned
Bripa3ute uepe3 KOHIIEHTpAIMK PeareHTOB KOHCTaHThl PaBHOBECHS CIIEIYIOIINX PEeaKIIUM:
Nz(r) +3 Hz(r) =2 NH3(F)V AH = -92,2 KI[)K,
CO2(F) + C(T) =2 CO(F), AH = +160,5 KH)K,
CO(F) + HZO(F) =CO, ™ T Hz(r), AH =-41,1 x]Ix.
VYkaxuTe HanpapieHNE CMEIIEHN XUMUYECKOTO PaBHOBECHS ATUX PEAKIM: a) MPU MOHMKEHUN
TEMIIEpaTypbl, €CIH JaBJEHHE IOCTOSHHO; O) TNpHU MOBBIIIEHWM JAaBJIEHUS, €CIU TeMIlepaTypa
MOCTOSIHHA.

Jdomamnee 3axanue Ne 3
no reme «PacrBopsi»

B nmomammuem 3amanuum mo Teme «PacTBopbl»: TiepBas, BTOpas, TpeTbs M TATas 3aJadud
oneHuBaercs B 1 6ayt; yerBepras u mecras — B 0,5 Gaia.

3anaya Nel

B xakom o6weme Boabl cieayer pactBoputh 135r SNCly mis monydyenus 3M pactBopa xiopuaa
osioBa (Il) ¢ mnotHoCTRIO p = 1,405 /™MA?

PaccuuraiiTe: a) MaccoByl [OJIIO BeIIECTBA B pacTBope; 0) MOJSPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIBHOCTB; ) TUTP; 1) MOJIbHYIO JI0JIIO BEIIECTBA B PaCTBOPE.

3ayaya No2

3aKOHYUTE MOJEKYJISpPHbIE M HAMNWIIUTE COKPAIICHHbIE HMOHHBIE YpPAaBHEHHUS peakiuil
B3aUMO/ICHCTBUS CIEAYIONINX BEIECTB:

HBr + NaOH —

AgNO3 + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaya Ne3

CocraBbTe M0 1Ba MOJIEKYJIIPHBIX YPaBHEHUSI PEAKLIUN K CJIETYIOIIUM HOHHBIM:

Ba”* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S



3azaga Ne4
Boruncnute pH 0,05M pactBopa cepHOI KUCIIOTHI.

3azmaga NeS

Kakue u3 cnenyromux couneit moaseprarorcst ruaposusy: NapSiOz. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSIPHbIE YPAaBHEHUS TUAPOJIM3a COOTBETCTBYOUX cojiel. Kakoe 3HaueHne pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3ajgaya Neb
Haiinure npoussenenue pactBopumoctu PhCly, eciin B 200 Mt Boabl pactBopsiercst 2,17 T 3T0T0

COCAMHCHUS.

JlomailHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE TPOLIECCHI»

B nmomamaem 3amanmm mo teMe «OKHCIHTETHHO-BOCCTAHOBHUTEIBHBIC IPOIIECCHI: IepBas
3a/maya orieHuBaercs B 1,5 6asia; BTopas — B 2,5 6aia; TpeThs — B 1 Ga.

3amgauga Nel
[Ton6epure kOdpPUIMEHTHI B ypaBHEHUSX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.

VKaxuTe TN KKIOW PEaKIUu.

Paccunraiite AMEKTPOJBIKYIIYIO CHJIy W OIpEACTUTe HAMpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs TIEPBOM PEAKIIUU TPU CTAHIAPTHBIX YCIOBHSX, HCIOJb3Yys 3HAYEHUS OKHCIUTEIHHO-
BOCCTAaHOBHUTEILHBIX MTOTEHIIHATIOB:

HJ + H3PO, — J, + H3PO; + HO

HNO, — HNO; + NO + H,O

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

NH4ReO4 +H, — Re + NH; + HgO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEaAKIIHI:

KMnO4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

Bi(OH)g + Na,S,0g + NaOH —

Bi,O; + C —

Mg + HNOs; (ass) —

3agaua Ne3

JlaHbl JBe OKHMCIHTEIbHO-BOCcTaHOBHTENbHBIE mapbl: KNO,;, KNOsz; u Pb(NOs3),, PbO,.
[Tonp3ysice TabnuIEeH CTaHTAPTHBIX OKHCIWTEIHLHO-BOCCTAHOBUTEIBHBIX ITOTEHIIUAJIOB, COCTABHTE
ypaBHEHHE BO3MOKHOM peakiun B ykasaHHoi cpeme (HNO;3). Paccuuraiite 3HaucHHe
AIEKTPOIBIKYIICH CHIIBI PEaKIIUH.

Jlomaninee 3aganue Ne 5
Mo TeMe «JIeKTPOXHMHUYECKHE CHCTEMbD»

B momaiiiHeM 3aiaHuu 110 TeMe «DJIeKTPOXUMUYCCKUE CHCTEMBI»: IepBas 3a/laua OLlCHUBAETCS B
1 6amr; BTOpas — B 1,5 Ganna; Tpetbst — B 2,5 Oasia.

3agaua Nel
CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHMS JJIEKTPOJHBIX MPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIIEeH peakluu, MPOTEKAarmeld Mpu padoTe TadbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raapBaHHYECKOTrO 3JEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHSB TOTEHIIMAN aHOJA PaBHBIM CTAaHJAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB MeETa/ula B KaTOJHOM pacTBope, mnpu kotopod DJIC raibBaHHUECKOTO 3JIEMEHTa
ymenbiuntes Ha 0,02B.



3azaga Ne2

IIpuBenuTe CXEMBl JJIEKTPOJHBIX IIPOLIECCOB M  MOJIEKYJSIDHBIE YPaBHEHHsI PEaKLUU,
MPOTEKAIOIINX TPU NEKTPOXUMHYECKOH Kopposun raimbBanomapbl Co/Ni: a) B kucioii cpene; 0) BO
BJIQ)KHOM BO3/yXe.

Onpenenure yObUTL Macchl aHOJA MPU KOPPO3UHM B KUCIOU cpene 3a 20 MUH, €ClM CKOPOCTh
koppo3uu cocraBuina 0,01 r/u.

3asaua Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS 3JEKTPOJHBIX IPOLIECCOB (aHOJ HHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, IPOUCXOIALICH TIPU DIIEKTPOIIN3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Brraucnure ¢axTHuecKkoe KOJMYECTBO METallla, MOJYYEHHOTO Ha KaToJe INPH DJIEKTPOJIN3e
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. BbIxoa Metasuia mo Toky coctaBui 85%.

VYKaxuTe BO3MOKHEIE MMPUYUHBI YMCHBIICHHW BbIXOAa MCTAaJLJIa IO CPaBHCHUTIO C PACUCTHBIM.

KOHTpOJIbeIe BOIIPOCKHI 10 TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMUMHYECKOM TEPMOIMHAMUKHU: IOHSTUE CUCTEMBI, BUIBI CUCTEM.
TepmoannamMuueckue napaMmeTpsl U QYHKIHUN COCTOSIHUS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemoTa.

[lepBrlii 3aKOH TEPMOJMHAMUKH (BBIBOJI).

OHTaNbNUs Kak (YHKIHS COCTOSIHUS CUCTEMBL. DHTAIbINS 00pa30BaHUs BELIECTBA.
TemoBoit >ddext xumuyeckoil peakuuu. DakTOpbl, BIUAIONIME HA TEIMIOBOM 3(dexT
XUMHUYECKON PEaKIUU.

Tepmoxumus. 3akoH ['ecca.

CnencTBua u3 3akoHa I'ecca.

OHTponUs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. BTopoii 3aKOH TepMOAMHAMUKH.

11. Tpernii 3aK0OH TEPMOJMHAMUKH.

12. Dmneprus ['u60Oca.

13. HanpaBneHue caMONpOU3BOJIBHOIO MPOTEKAHUS XUMUUECKUX PEAKLIUH.

oakrwdE

© oo~

KOHTpOJIbeIe BOIIPOCHI 110 TEME «XuMHYecKass KHHETHKA»

Xumunyeckas KuHeTHuka. CKOPOCTh XUMUYECKOM PEaKIMU U METO/IbI €€ PEryIUpPOBaHUSI.
Brnusinue KoHIIEHTpauy Ha CKOPOCTh XUMUYECKON PeakIuH (3aKOH JEHCTBYIOLIUX MACC).
Brustaue Temneparypbl Ha CKOpOCTh XuMuueckoi peakiuu. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBallUU. YpaBHEHUE AppeHHyca.

Teopus nepexogHOro KOMILIEKca. DHepreTuuecKkas AuarpaMmma.

KpuBas MaxkcBemna — bonbiiMana. DHepreTiuueckuil 6apeep.

Karanutuueckue cCUCTEMBI.

Brnusinue katanuzatopa Ha CKOPOCTh XUMUYECKOM PEAKIIHH.

0. TomoreHHbI! U reTEPOTCHHBIN KaTalu3.

11. KoneGaTenbHble peakiuu.

12. Xumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpATUMBIE PEAKIINU.

13. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSL.

14. Cwmeunienue xumuueckoro pasHoBecus. [Ipunuun Jle—Illarense.

15. BnwusHUE KOHIIEHTPAINH, JaBICHUS U TEMIIEPaTypHI.

16. ®a3oBble paBHOBECHS.

17. ®a3zoBble AMarpamMmsl JUIsl OJHOKOMIOHEHTHBIX CHCTEM.

BOo~NoG~WNE

KonTtpoabsHnbie Bonpockl o Teme «PacTBopsny
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10.
11.
12.

13.
14.
15.
16.
17.

BOoO~NoG~WNE

ONoGa~wWNE

0.
11.
12.
13.

ITonsatue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CrnocoObl BbIpa)k€HHsS KOHLEHTPALlMM pacTBOPOB (MaccoBast J0JsI, MOJISIpHAst
KOHLIEHTpAaLKsl, MOJIIpHasi KOHLIEHTPALMsI SKBUBAJIEHTA, MOJIbHASL JI0JIs1, TUTP).

KosurarusHeele cBolcTBa pacTBOpOB. MneanbHbli pacTBop.

3akonsl Payns: I (toromerpuueckuit) u Il (30yITMOCKOMMYECKUN U KPHOCKOTTUIECKHIA ).

OcmMmoc. OcmoTrueckoe napiienne. CxemMa ocMOMETpA.

KucnoTHO-0CHOBHBIE B3aMMOJICHCTBHUS BEIECTB.

WNonnas teopust KUCIOT U oCHOBaHMM AppeHuyca. OCHOBHbIE MOHATHUS U TOJIOKEHUS TEOPUU
Appenuyca.

Juccommanusi KUCJIOT, OCHOBAaHMM M COJEH C TOYKM 3pPEHUS] HMOHHOW Teopuu AppeHuyca
(mpumepsl).

Crenens aucconuanuu. CHIIbHBIC U CIa0bIe JIEKTPOTUTHI.

Jluccoumanus ciadbix 371eKTpoauToB. KoHCTaHTa Aucconuaim.

3akoH pazbaBnenus OcTBalb/a.

Peakun moHHOro 0OMeHa MEXy AJIEKTpOIuTaMu (Ha MpuMepe peakiuii o0pa3oBanus ciaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[IpounsBeneHne pacTBOPUMOCTH.

HNonHoe npounsseneHne Boabl. BoAOpOIHBIN U THIPOKCUIIBHBIN ITOKA3ATENH.

IM'maponus coneit. Tunel rusipon3a comen.

KonmnuecTBeHHbIE XapaKTEPUCTUKH MpoOIiecca IUAPOIn3a.

@daxTopsl, BIUSIOLINE HAa TPOLECC THAPOIIN3A.

KonTposibHbIe BOPOCHI 10 TeMe «lucnepcHbie cUCTEMBbD)

I'eTeporennbie cmecu. JlucniepcHbIE CUCTEMBI.
HucnepcHocth. Kimaccudukanuu 1ucrnepcHbIX CUCTEM.
Komnounnneie pactBopsl. JInodunsabie 1 110GOOHBIE KOJUTOWIBI.
CriocoOsl moTyueHus: KOJUIOMIHBIX PACTBOPOB.

CrpoeHne KOJUTOUTHBIX YaCTHII.

[IpaBuno ®asiuca — [leckosa.

Y CTONYMBOCTD KOJUTOMAHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarynsuust mnopuiibHBIX 1 THO(GOOHBIX KOJIJIOWIOB.
CenumeHTanus KOJJIOUIOB.

Koarynsiuust KoJIJIOUIHBIX pacTBOPOB AIIEKTPOJIUTAMH.
[TpaBuno Hlyneue — [Napau. Koarynupytomas crmocoOHOCTb.
OnTHyecknue CBONCTBA KOJIJIOUTHBIX PACTBOPOB.
DneKTpUYeCKue CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KonTpoabHbie Bonpochl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecch»

OcHOBHBIE IOHATHS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BEILIECTB.

Baknelnye OKACIUTENN U BOCCTAHOBUTEIU.

Tumb! OKUCINTENIBHO-BOCCTAHOBUTENBHBIX peakIUid (IpUMepHI).
OKHCANTENBHO-BOCCTAHOBUTEIbHBINA IOTEHLINAAI.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMMN.
HarmpaBieHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME <<3JI€KTp0XI/IMI/I'-[eCKI/Ie CHUCTEMBD»

3J'IeKTpOXI/IMI/I‘-IeCKI/Ie CHUCTCMBI. KﬂaCCI/I(I)I/IKaI_II/ISI QJICKTPOXUMHNYCCKUX MTPOLECCCOB.



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

DNEeKTPOXUMHUYECKHUE MTPOLIECCHI, TPOTEKAIOIIME HA TPAHUIIEC pa3jiena «MeTaul — pacTBOPY.
l"anpBannyeckuii 3aemeHT Jlanuaisa — SIkoOwu.

DIEKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3mepenue siEKTPOAHBIX MOTEHUMATOB. Psia  CTaHAAPTHBIX AJNEKTPOJHBIX MOTEHIMAJIOB.
CBoiicTBa METaNIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PsIIy HAPSKCHUIA.

VYpaBuenue HepHcra.

DNEeKTPOJIN3 PacIIaBOB M pacTBOPOB. KaToiHbIE 1 aHOTHBIE MPOIIECCHI.

OO6benunennbit 3akoH Papazest. Beixo 1o Toky.

Koppo3sus meramnos. Kiaccudukanus KOppo3nOHHBIX MPOIECCOB.

Xumuyeckasi KOppo3usi.

DNEeKTPOXUMHUYECKasi KOppo3us. AHOJHOE OKHCJICHHE MeETallla U KaTOJAHOE BOCCTAHOBIICHUE
OKUCITUTEJIS.

[TpumepbI KOPPO3HH B KUCIION cpelie U aTMOC(HEpPHOH KOPPO3HUH.

CKopocTb KOppO3UH.

3ammTa METaJUIOB OT KOPPO3UH.

3alMTHBIC TOKPBITHSL.

DNEKTPOXUMHUYECKUE CITOCOOBI 3aIUTHI OT KOPPO3UU METAJIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUI AIIEMEHT.

XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYIISITOPHI.

XUMHUYECKUE UCTOUYHUKH TOKA. TOTITMBHBIE SJIEMEHTHI.

7. OueHo4YHbIe CPeACTBA /ISl MPOBeAeHUs MPOMEKYTOUHOH aTTecTAlNU
[IpomexyrouHass  arrecranysi MMEET  LENbK  ONPENEIUTh  CTENEHb  JOCTHKEHUS

3aIlJTAaHUPOBAHHEBIX PE3YyIbTAaTOB O6yquH${ 10 JUMCHHUIIIIMHE 3a onpeaeneHHHﬁ nepunon 06yquI/ISI.

a) Ilnanupyemble pe3yJbTarbl 00y4eHHsI W OLIEHOYHbIE CpeACTBA /Jisl NPOBeIeHHS

NMPOMEKYTOYHOH aTTeCTANNHU:



CrpyKkTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OK-1
CITOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHAJIN3Y, CHHTE3Y

3HaTe

- OCHOBBI JIOTHUKH, HOPMBbI
KPUTHYECKOTO  TOJXoaa, (HOopMbI
aHamn3a;

- METOJbI a6CTpaKTHOFO MBINIJICHUA
IIpH YCTAHOBJICHUHU UCTHUHEI,

- METOJbl HAayYHOTO HCCIICTOBAHMUS
HYTGM MBICJICHHOI'O PACUJICHCHUA
oObeKTa (aHaIu3) U MyTEM H3yUEHUs
npeaMera B €r0  IEJNIOCTHOCTH,
€MHCTBE €ro yacTei (CHHTE3)

Ilepeuens meopemuueckux 6onpocos

1. OcHOBHBIE METOBI XUMUYECKOTO aHAJIN3A.

2. OcHOBHBIE PUOOPBI 1 00OPY/IOBAHHUE /U XUMHUYECKOTO aHAIM3a BELICCTB.
3. Meroauku mpoBeseHus onbiToB. [IpaBiiia TEXHUKH O€30MACHOCTH.




YmMmeTn

- aJIeKBaTHO BOCIIPHHUMATh
MHPOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ TUCBMEHHYIO PEUb;

- C HCIOJb30BAaHHEM METOJOB
aOCTPaKTHOTO MBIIUICHUS, aHAIH3a
" CHHTE32 AHATN3UPOBATh
aJIbTepHATHBHBIE BapUaHTHI
pEIIeHNs HCCIIEA0BaTENbCKUX 3319

Ilpumepnvle npakmuueckue 3a0anus

1. Omnpenenuth ¢ KaKMMM U3 yKa3aHHBIX HMI)KE BEIIECTB MOKET B3aMMOJEHCTBOBATb PacTBOpP
TUAPOKCUAA Kallus: MOJOBOJOpoaHas kuciora, xjaopun meau (II), oxenn yrinepona (IV), oxcun
ceunua (II), ruapokcun amoMuHus, ruapokcus; amMmmoHus. CocTaBbT€ YpPaBHEHMSI BO3MOKHBIX
peaxnuii B MOJIEKYJISIPHOM M HOHHO-MOJIEKYIIIpPHON (hopmax.

2. Ormpenenute BO3MOXXHOCTh BOCCTAaHOBIICHHS OKcuaa jxene3a FezOs yrimepomom mpu
craHaapTHbIX ycaoBusax u remneparype 1100 K. Peakmust BoccranoBinenus FezOs: FesOy +4C ) =
= 3Fe(,<) + 4CO(1—)

3. TemnepaTypHblii ko3¢ duIMeHT peakuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh peakiuu: a)
pu NoBbIIeHnd TemnepaTypsl oT 60 1o 100°C; 6) nmpu oxJiaxkaeHUN peakMoHHON cmecu oT 50 110
30°C?

4. Tns oopatumoit peakuun FesOyk) + Hyry = 3FeO) + H.Or 3amumnre BopaskeHHe KOHCTAHTBI
paBHoBecust AH°, x/x =+ 69,8. [Ipeanoxxure crnocoObl yBeTUYEHHUsS KOHIEHTPALMU MPOTYKTOB
peaxuuu.

5. Ilpm npokanMBaHMM METAJUIMYECKOTO THTaHa oOpaszyercs Oenblii MOpPOIIOK, KOTOPBIN
pacTBopsieTCss B KOHIIGHTPUPOBAHHOW CEpHOM KHCIOTE W CIUIABISeTCsl €O Miesoubto. YTo
npecTaBiseT codoi 3To coenunenre? Hanummure ypaBHEHUS BCEX YKa3aHHBIX PEaKIIM.

6. CxoJibkO MUTMIUTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 T/Mi
notpebyercst ms npurorosienus 2 i1 0,25M pactBopa?

7. Kakme BemecTBa M B KaKOM KOJIMYECTBE BBIACTATCA mpu mnpoxoxacHuu 48250 Ki
aeKTpuuecTBa 4epe3 pactBop xmopuaa mapradma (I1)? CocraBpTe cxemy 3JIEKTpOJU3a 3TOTO
pacTBopa.

8. AmromuHuii ckienaH ¢ meapto. Kakoit n3 meramioB OyneT KOppOAUpOBaTh B Cpele CEPHOM
KUCJIOTHI ¥ aTMocepe BiaakHoro Bo3ayxa? CocTaBbTe CXEMbI 2JIEKTPOXMMHUYECKONH KOPPO3HH.




Biagers - HaBbIKAMHU IIOCTAaHOBKM LEIIH, Ilpumepnule npakmuueckue 3a0anHuA:
CIIOCOOHOCTBIO B YCTHOM W [IpoBecTr aHaNMM3 BIMSIHUAS KOHIIEHTPAIIUU HA CKOPOCTh XUMHUUYECKOH peaKiinu
nuceMeHHoW — peunm  jormdeckd | NapS;03 + HoSO4 = S + SO; + Na;SOs + H,O mo akcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTH
0(OPMUTH PE3yJIbTAThI MBIIIICHUS; | 00pabOTKY TOJNIYYEHHBIX JAHHBIX C HCIOJB30BAaHHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
- IEJOCTHOW CHCTEMOW HAaBBIKOB | TEXHOJIOTHH. Pe3ylIbTaThl ONTOB MPEACTaBUThH B BUC TAOJIHUIIEI 1.
WCIIOJIb30BAHUS a0OCTpaKTHOTO Tab6muma 1
MBIIIJIEHUS] IPU PELICHUH TpoOIieM, Howmep O6beM, M KonuenTpanus Bpems Ckopoctb
BO3HHUKAIOIIMX TPH  BBIIOJHCHUH ombiTa | NaS,;03 H,0 H,SO, Na,S;03, 102 | moseienus peaxmum, 10,
HCCIIEI0BATENBCKUX pabor, MOJIB/JT MYTH, C ¢!
HaBBIKAMH  OTCTaWBAaHUA  CBOEH 1 1 7 2 1,3
TOYKH 3PCHUS 2 2 6 2 2,6
3 3 5) 2 3,9
4 4 4 2 5,2
5 B 3 2 6,5
[To maHHBIM TaOMHIEI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIIUN
THOCYNIb(aTa HATPHS, OTIOKHUB Ha ocu abciucc koHreHtparuio Na;S;0s;, a Ha ocH opaWHAT —
CKOPOCTh PEaKIIHH.
Caenatpb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMU THOCYIb(aTa HaTpHsl.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIMI OLIEHUBATh CTPOEHUE, XUMUYECKUI U MUHEPAJIbHBIN COCTaB 3¢MHON KOpBI, MOpdoiornueckue 0coOeHHOCTH
Y TeHETUYECKHE TUIIbI MECTOPOKICHUHN TBEP/IbIX MOJIE3HBIX HCKOMAEMbIX TPH PEIICHUH 3a]1au M0 PAlIOHAILHOMY U KOMIIJIEKCHOMY OCBOEHUIO

3HaTh

- OCHOBHBIE XHMHUYECKHE MOHSTHS,
MOJIOKEHUS U 3aKOHBI,

- COBPEMEHHBIE HaIpPaBICHUS
Pa3BUTUS HAYYHBIX TEOPHI;

- MeTOoAbl  TEOPETHUECKOT0 U
AKCIEPUMEHTAJIBLHOTO HCCIIEI0BAHUS
B 00J1aCTH XUMHUU MPUMEHUTEIHHO K
npodeccuoHaIbHON 1eATEIbHOCTH

Ilepeuens» meopemuueckux 60npocos:

1. OcHOBBl XMMHYECKOH TEPMOJMHAMHUKU: CHCTEMa, TEPMOJUMHAMUYECKHE IapaMeTphl
CHCTeMBI, GYHKIUU COCTOSHUS cucTeMbl. [IepBblil 3aKOH TEpMOIMHAMUKH.

DHepreTuka XMMUYECKHUX IMPOLECCOB.

OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.

OHtponus. YpasHeHue bosnblMana. Bropoil U TpeTuil 3aKOHBI TEPMOJUHAMUKH.

Oneprus ['n06ca. HanpapieHuss XMMHUUECKUX IPOLIECCOB.

Xnmuueckass kuHeTuka. CKOpocTh Xumudecko peakuuu. Cpenssst 1 UCTUHHAs CKOPOCTU
peakiuu. Kunetnueckas kpusas.

7. CKOpOCTb peakiMy U METO/Ibl €€ pPeryaIupoBaHUsL.

8. BnusHue TemnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTHBalMU. AKTUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. KaTanu3aTopsl ¥ KaTAIUTUYECKUE CHCTEMBbL. | OMOT€HHBIN KaTajus.

oML




11. Karanu3aTopbl ¥ KaTaJIUTHYECKUE CUCTEMBI. | €TepOreHHbII KaTanus.

12. Xumnueckoe paBHOBecHe. KoOHCTaHTa XUMUYECKOTO PaBHOBECHSL.

13. Cmemenue xumuueckoro papHoBecus. [lpunimmn Jle [HaTense.

14. PactBopbl. CriocoObI BBIpayKE€HHsI KOHIICHTPAIUU PACTBOPOB.

15. PactBopb! 3nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIMTUYECKON Tuccolranuu. 3akoH
paszbasnenust OcTBanbaA.

16. Iucconmaniusi KUCIOT, OCHOBaHUM, cosiell. AM(OTEpHBIE JIEKTPOIIUTHI.

17. PactBopumocTts. IlpousBeneHue pacTBOpUMOCTU. YcCllOBUE OOpa3oBaHHs U pPAaCTBOPEHHUS
OCaJIKOB.

18. Mucconmarus Boabl. MloHHOE TTpon3BeneHue Bo bl pH.

19. T'unponus cosneii. CTeneHbh U KOHCTAaHTA THAPOIIN3A.

20. ducniepcubie cucteMbl. Kinaccudukarmst. JInopumisHbie 1 110 ()0OHBIE KOJITOUIEIL.

21. CtpoeHue KOJUIOUIHBIX YaCTHII.

22. Koarymnsius KOJUIOWIHBIX PaCTBOPOB.

23. OKHCIUTEIEHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA BemiecTB. KiaccuuKkaius OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIX PEAKIUH.

24. DIeKTpOXUMUYECKUE CHCTEMBI. 3aKkoHbl Dapajes. DIeKTPOTHBIA MTOTCHIIAA.

25. IN'anpBannyeckmii anemenT Jlanmais Skoown.

26. DJIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciyiaBoB. [IpuMeHeHue anekTpoamsa.

27. DnexTponn3. AHOHBIN W KaTOIHBIN MPOIECCHI MPHU IEKTPOIN3e pacTBOpoB. [Ipumenenue
JNEKTPOJIN3A.

28. Koppo3susi. Bunbl koppo3un. CriocoObl 3alIUTH METAIIJIOB OT KOPPO3HUH.

VYMeTh

- ONpeNeNsITh XUMHUYECKUI COCTaB U
CTpOEHHE OOBEKTOB OKpYKarolen

Cpelbl;
- pemiatb  pacueTHble  3aJa4yd
MIPUMEHUTENHEHO K Marepuany
[IPOTPaMMBI;

- NPOTHO3UPOBATH BO3MOXKHOCTH
MPOTEKAHUSA CaMOTIPOU3BOJIbHBIX
MIPOLIECCOB B pa3IMYHBIX

XUMHWUYCCKHUX CUCTCMAX

Ilpumepnvle npakmuueckue 3a0anHus:

1. Hammcath 537€KTpOHHBIC YpaBHEHHUS SJICKTPOIHBIX IPOILIECCOB, YPAaBHEHHE CYMMAapHOM
TOKOOOpasyrome peakiiuu, BHIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
1oHOB MeTauioB pasHer: [APF]=0,001 mois/i, [Co**1=0,1 Monb/1L.

2. Hanucate HOHHBIC U MOJIEKYJISIpHBIE ypaBHEHUs peakiuil ruaponusa coieit: KsPOs; NaSOs;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHMSI pEaKLIUii, HANIKCAB X B MOJIEKYJISIPHOU U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaimeius coaepxutcsa 478,8 r Ca(OH),. [ImoTHOCTH pacTBOpa
1,14 r/mi. Paccumntaiite: w(Ca(OH)2); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIUHA:

K,Cr,07 + FeSO,4 + H,SO4 — , KMnOg4 + NaySO3 + HoO —s.
6. Hammcath 51eKTpOHHBIC ypaBHEHUS DIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMapHOU




TOKOOOpa3yromeil peakiuu, BeIYUCIUTh, DJ[C rabBaHMYECKOTO SJIEMEHTA, €CJIM KOHIICHTPAIUH
HOHOB MeTaluioB paBHsr: [Mn®*]=0,01 mouns/1, [Au**]=0,1 Moub/11.

7. 3aKOHYUTH YpaBHEHHsI PEaKIIHii, HAMCaB UX B MOJIEKYJISIPHOM M HOHHOM (popmax:
NH;OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO,4 —.

8. Hamucarp ypaBHEHHUS peakiMii THIPOJIU3a B MOJICKYISIpHOM U HOHHOM BHJE: Alx(SO4)3, KCI,
N&zSOg.

9. HamucaTh SJCKTPOHHBIC YpPaBHEHHUsS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOU
TOKOOOpasyromie peaxkiuu, BeIYUCIUTh DJ[C rajibBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPALNH
HOHOB MeTauIoB paBHsL: [ZNn?*]1=0,01 moms/1, [Cu*]=1,0 Mos/m.

10. Cynbdar amomunus maccoit 36,4 r pactsopwiu B 100 T Boasl. [IIOTHOCTE MOTy4E€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) u N (H20); T.

11. Hamucath 3J€KTPOHHBIC YPaBHEHHS JJICKTPOJTHBIX IPOIECCOB, ypaBHEHUE CYMMAapHOM
TOKOOOpasyromiel peakiuu, BEIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
HMOHOB METAJUIOB PaBHBI: [Mn2+]=O,Ol moits/1, [Ag*T]1=1,0 Momns/m.

12. 3aKkOH4YNTH YpaBHEHUS PEAKIIH, HAMCAB UX B MOJIEKYJIIPHOM M HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpMOIUHAMHYECKYI0 BO3MOKHOCTB IpoTekaHusa peakuun CaOg) + 2 Cy =
= CaC; () + CO(), AH; = 460 x/I)x npu cTaHIapTHBIX YCJIOBHX. PaccunTaiTe TeMieparypy Havana
peakmuu, ecim  S(Ca0)=38 JIx/MonbK; S(C)=6 J[Ix/mMons-K; S(CaCy)= 70 Jx/Monb K;
S(CO)=197 xx/monb-K.

14. CocTaBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM:

KMnO4 + NaNO, + H,SO4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Ompezenute TepMOIMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakiuu 2 Cl ) + 2 HoOfy
=4 HClyy + Oz (v, AH; = 115,6 x/[)x mpu craHmapTHBIX YCIIOBHsX. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 JTxx/monb K; S(H2,0)=189 Ix/moins-K; S(HCIH= 187 I:x/monb K;
S(02)=205 Tx/momb K.

16. Hartucath ypaBHEHHS peakiiuii ruapoin3a B MosieKyispHom u nounnoM Buje: CrCls, NaNOs,
K2COs.

17. CocraBbTe ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIHA:

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

18. T'omorenHast peakuus mporekaer mo ypasHeHuto Hy o + b ) = 2 Hl). Hauanpnas
KOHIIeHTpalusi Bojopoaa 2,1 monb/n, noga 1,5 monp/n. Bo CkoiIbKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bonopona?

19. B 640 mn Boasl pactBopriu 160 1 xnopuna xenesa (I1I). [1moTHOCTH MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccuuntaiite: o(FeCls); Cy; Cox; Cmy N(FeCls) u N (H20); T.




20. Onpenenute TEPMOJMHAMHUYECKYI0 BO3MOKHOCTb HpoTeKaHHus peakiuu CS; () +3 Oypn=
=CO; () + 2 SO, (), AH; = -1075 x/Ix npu cranmapTHbIX yciaoBusix. Paccumraiite temmeparypy
Hauana peakiuu, ecian S(CS,)=151 Ix/moinb-K; S(02)=205 Ix/mois-K; S(CO2)= 213 JIx/moinb K;
S(S0,)=248 x/monb K.

21. Peakmmsa uzper no ypaBHeHuto: 2 Hy oy + Sy ) = 2 HySy). HauanbHas koHIEHTparus
BOJIOpOJIa 2 MOJIB/JI, cepbl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKITH K
MOMEHTY, Korja npopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpenenute TEPMOJUHAMHYECKYIO BO3MOXKHOCTb IPOTEKaHU peakiun 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (), AH; = -890 x>k mpu cTaHIApTHHIX yCIOBHAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 x/mons K.

23. HauanpHble KOHIIEHTPAIMN UCXOAHBIX BemecTB B peakuun: 2 SO; ) + O, () = 2 SO3 () Obiim
paBusl 1,8 Moste/n SOz 1 2,4 mons/n Oz. Bo CKOITBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIIUi K MOMEHTY,
koraa npopearupyet 0,8 Mosb/m SO,?

24. B pactBope optodocdopHoit kucimorel maccod 1200 r u miotHocThio 1,153 r/mn
coaepxutcs 312 r H3PO,. Paccuntaiite: o(H3PO4); Cy; Cox; Cm; N(H3PO4) 1 N (H20); T.

Bnazets

- HaBBIKAMH MPUMEHCHHSI OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
podecCHOHABHOM IeATEIIBHOCTH,

- MPAKTUICCKUMH HaBBIKAMH
TEOPETUICCKOTO u
IKCIEPUMEHTAIBLHOTO HCCIICIOBAHMS
B 00JIACTH XUMUH

Ilpumepnvle npakmuyeckue 3adanun:

1. s peakunu CHy () + CO; () =2 CO () + 2 Hy () onpenenute BO3MOKHOE HAIIPABIICHUE
CaMOTPOM3BOJIBHOTO TEUEHHUS PpEaKUWW MpPU CTAHJAPTHBIX YCIOBUSX M mpu  Temieparype T
=927°C, eciu TemwoBOt 3 dexT peaknuu 10 3aJaHHON TEMIEpaTypbl HE U3MEHUTCA. YKaKUTE: a)
BBIICTISICTCSl WJIM TIOTJIONIAeTCS SHEPrHsl B XOoJ€ peakuuu; O) MpUUMHY HallJIeHHOTO H3MEHEHHS
sHTponuu. PaccunTaiite Temneparypy Havajia peaKiiH.

2. Bripa3uTe yepe3 KOHILEHTPALlMU PeareéHTOB KOHCTAaHThl PABHOBECHS CIICAYIOLIUX peakluit
Nowy + 3 Hary = 2 NH3y, AH = -92,2 k/Ix. YkaxuTe HanpaBiIleHUE CMELICHHs] XUMHYECKOTO
pPaBHOBECHS 3TUX PEAKIUi: a) MPH MOHMKEHUHM TEMIIEPATyphl, €CIIH JaBJICHHUE MOCTOSHHO; 0) mpu
MOBBILICHUH JJABJICHHUSI, €CIIM TeMIIEpaTypa NOCTOSHHA.

3. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHOM KUCIOTHI C MJIOTHOCTHIO 1,84 1/mn
notpedyercs it mpuroroBienus 2 11 0,25M pactBopa?

4, Kakue w3 crneayroommx coseid moasepratorcs ruaponusy: NapSiOz. Cu(NOs)z. KBr?
CocTraBbTe MOHHBIE M MOJEKYJSPHBIE ypaBHEHHUS THAPOJIM3a COOTBETCTBYIOHIMX coseil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX CONEH?

5. 3onb ruapokcua Maruus nosnyder nyrem cMemuBanusg 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 30JI1 U HaIMIIUTE
dbopMyny ero MHUIIEIUTHI.

6. PaccunTaiiTe 31€KTPOABMKYIIYIO CHIIY M ONpPENEIUTE HAMPABICHUE CaMOMPOU3BOJIBHOTO




NPOTEKaHUs pPEaKUUMU TPH CTAHAAPTHBIX YCIOBHSX, HCIONIB3YyS 3HAYCHHUS OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX oTeHuuanoB HJ + H3POs — J, + H3PO3 + H,0.

7. IlpuBenure CcXeMbl DJIEKTPOAHBIX IPOLECCOB M MOJICKYJSIPHBIC YPaBHEHHUs pPEAKLUH,
IPOTEKAIOIIUX TP IEKTPOXMMUYIECKOH Koppo3uu ranpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQXXHOM Bo3ayxe. Onpenenure yObulb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CJIH CKOpOCTh Koppo3uu coctasmia 0,01 r/4.

8. CocTaBbTe EKTPOHHO-NOHHBIE YPABHEHUSI 3JIEKTPOIHBIX MPOLIECCOB (aHOJ UHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHE PEAKLMH, TPOUCXOIIeH Tpu 3ekTpoinie pactBopa CoSOy,
Boruncnure gpakTuueckoe KOJIMYeCTBO METalia, MOJIYyYeHHOTO Ha KaTo/ie P AJIEKTPOJIN3e
Co(NO3)2, eciu 311eKTpOJIM3 MPOBOAMIH B TeueHHH | 4. BbIxoa MeTasuia o Toky coctaBui 85%.
Ykakute BO3MOKHBIE TPHYUHBI YMEHBIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHHUIO C PACUETHBIM.




6) HOpHL[OK NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu, NNI0Ka3aTe/iIm 1 KPUTEPUHU OLCHUBAHUS

[IpomexxyrouHasi aTTecTalysi MO JUCHHUILINHE «XUMHsS» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHS OOYYaIOIIMMMHCS 3HAHUM, W TPaKTHYECKUE 3aJaHMUs,
BBISBJISIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHUHN U BIIAICHUH, TPOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH N0 JaHHOW JUCHUUIUIMHE IPOBOIUTCS B YCTHOM (popMe 1Mo 3K3aMEeHALMOHHBIM OHIeTaM,
KaX/IbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUIECKUX BOIPOCA U OJHO MPAKTHUECKOE 3a/IaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «O0TJan4HO» (5 OamnoB) — oOydaroluics AEMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMATHYECKOE M TIIyOOKOe 3HaHHWE Y4eOHOTO
MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTHYECKUE 3a/JaHus, CBOOOJHO OINEpHpYyeT 3HAHUSIMH,
YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamia) — oOydawooluiics JEMOHCTPUPYET CpEIHHM ypOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHSA, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHS TPH AHATUTHUECKUX OIEpalusix, IepeHoce
3HaHWH U yMEHUI Ha HOBbIE, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIIEHKY «Y/AO0BJIETBOPUTEIbHO» (3 Oamia) — oOydaromuiicss AeMOHCTPUPYET MOPOTOBBIN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJBHBIX MEPONPHUSTHHA OMyCKAIOTCS OIINOKH,
MPOSIBIISIETCS.  OTCYTCTBUE OT/ACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB, OOYYAIOUIMICS WCIIBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHHS TIPU ONEPUPOBAHUY 3HAHUSIMHU U YMEHHUSIMU TIPH WX TIEPEHOCE HA HOBBIC
CHUTYaIlUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEILHO» (2 Oamia) — oOydaromuiicss IEMOHCTPUPYET 3HAHUA He OoJiee
20% TeOopeTHYEeCKOro Marepuaia, JOIYyCKAaeT CYIIECTBEHHbIE OIMMOKH, HE MOXET TI0Ka3aTh
WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYI0BJIETBOPUTEJbLHO» (1 0amn) — oOydJaromiuiics He MOXET TOKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOM3BENCHUS M OOBSCHEHWsT WH(MOpPMAIMK, HE MOXKET IO0Ka3aTh WHTEJUICKTYalIbHBIC
HaBBIKU PELIeHUs MPOCTHIX 3a/1a4.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0eceYeHrue THCIUTITUHBI

a) OcHOBHas JuTEpaTypa:

1. OcHoBbl xumuu: yueOnuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUIL] UH®PA-M, 2014.-
560c.: - (Bwicmiee oOpazoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komnsna, JI. I'. Xumus : yae6noe nmocodue / JI. I'. Komsima, JI. I'. Tapacrok ; MI'TVY. -
Marnutoropck : MI'TV, 2015. - 1 snekrpon. onr. auck (CD-ROM). - 3arn. ¢ turya. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctynusl Takke Ha CD-ROM.

0) lonosiHuTeIbHAS JIMTEPATYpa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensgnuk, D. P. Mymiuna, O. A.
Mumypuna ; Marautoropckuii roc. Texuuueckuii yu-T uM. I'. . HocoBa. - Marautoropck : MI'TY
um. I. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. oskpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamienus: 14.05.2020). - MakpooObekT. - TeKCT : IIMEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cuctemsl : npaktukyM / H. JI. Mensgnuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. HocoBa. - Marauroropck :
MITY wum. I. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIN. -
CBenenus goctynssl Takke Ha CD-ROM.
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