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PaGouas  mporpamma  cocraBieHa Ha ocHoBe ®I'OC BO mo  cnenuanbHOCTH
08.03.01 CtpowutenbcTBo, yrBepkaeHHOro mpukazoM MOuH P® ot 12.03.2015 r. Ne 201.

PabGouas mporpaMmma paccMOTpeHa M ofoOpeHa Ha  3acefaHMH  Kadeapbl  XMMHH

« 18 » centsbps 2017 r., mporokon Ne 1.
3aB. Ka(be,upoﬁ%/(/ /((Ll. / H.JL. MensiHuk

PaGouass mnporpamma og00peHa METOAMYECKOW KOMHUCCHEH HWHCTHTYTa €CTECTBO3HAaHHS U
cTaHaapTu3auuu « 25 » centadbps 2017 r., mporokon Ne 1.
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1 8 AxTtyanu3anus yuebHo- | 22.10.2018 r.
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3 |8 Axryanu3anus yuebHo- | 01.09.2020 r.
METOIUYECKOTO U | 1nporokos Ne 1 0@ ) 4fg

uH(OpMAITHOHHOTO ObecreueHus
JACIUTLTHHBI




1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMHUS» ABIAeTcs (opMHUpoBaHHE (QYHIAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COECIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON A TEIbHOCTH.

2.MecTO THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl MOATOTOBKH 0akajiaBpa

Huctummuaa b1.b.11 «Xumus» Bxoaut B 0a3oByr0 dacTh Oyioka 1 oOpa3zoBaTenbHOI
MIPOrPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3ynbTaTe MOJy4YeHHUs CpeaHero (MOJIHOro) oOmiero oOpa3oBaHUS IO AUCHUIUIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTuka.

3HaHUA U YMEHHUSI CTYACHTOB, MOJy4YEHHbIC MPU M3YYCHHH JAHHOW TUCHUIUIUHBI OyIyT
HEOOXOMUMBI WM TpPU  JajJbHEHIIEM W3yYeHWH TAaKUX JAUCHUIUIMH, Kak «be3omacHoCTh
KHU3HEICATeNbHOCTHY, «MeTandeckue KOHCTPYKIUU», <«OKene3o0eToHHbIE H  KaMEHHBIE
KOHCTPYKIIUH.

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHUILINHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pe3ynbrate 0CBOSHHS NUCHUIUTHHBI «XUMUS» 00yJarouiics JOMKeH 00aaaTh Ciaeayromei
KOMIIETEHIIUEH:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIIETEHIIUH

OIlK-1

CIIOCOOHOCTBIO HCITOIL30BaTh OCHOBHEIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUIIINH B
HpO(i)CCCHOHaHbHOﬁ ACATCIIbHOCTH, ITIPUMCHATH MCTOAbl MATEMATUUCCKOTO aHAJIN3a U
MaTeMaTHYICCKOI'O (KOMHBIOTepHOI‘O) MOACIINPOBAHUA, TCOPETUUCCKOI'O U SKCIICPUMECHTAJILHOT'O
HCCICA0OBaHUA

3HaThb - OCHOBHBIE XMMUYECKUE TIOHATHSA, TIOJIOKEHHUS U 3aKOHBI;

- METO/Ibl XMMHUYECKOI'0 aHaJIM3a BELIECTB U 0OBEKTOB OKPYKAIOLIEH
CpeIbl;

- COBPEMEHHBIC HAIIPABJIICHUSI PA3BUTHS HAYYHBIX TEOPUI, METO/bI
TEOPETUYECKOr0 U DKCIIEPUMEHTAIBHOTO UCCIENOBAHUS

YMerb - pelarh pacueTHbIE 33/1a41 IPUMEHUTEIBHO K MaTepraly IporpaMMsl;
- pemaTh pacyeTHBIE 3aJa4M PAKTUYECKOTO COJIEPKAHUS;

- IPOrHO3UPOBATH BO3MOKHOCTb IIPOTEKAHUsI CaMOIIPOU3BOJIbHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKHX CUCTEMAX;

- IPUMEHATh METO/Ibl MATEMATUYECKOTO aHAIN3a U MaTEMaTUYECKOT O
(KOMITBIOTEPHOT0) MOJIETUPOBAHHMS, TEOPETUUECKOTO U
JKCIEPUMEHTAIBHOIO HCCIEA0BAHUS

Branets - HABBIKaMU [TPUMEHEHHNS OCHOBHBIX XUMUYECKHX 3aKOHOB B
npoeCcCUOHATBHOM 1eATeNbHOCTH,

- IPaKTUYECKUMHU HAaBBIKAMH TEOPETUYECKOTO U IKCIIEPUMEHTATIBHOTO
UCCIIeIOBaHMsI B 00J1aCTH XUMHH;

- METO/IaMH UCCIIEJOBaHUS U CIIOCOOHOCTHIO OOBACHATD €r0 pPe3yiIbTaThl
MPUMEHUTEIBHO K IPOPecCHOHATBHOMN 1S TeNbHOCTH




OIIK-2

CIOCOOHOCTBIO BBISABJIATE €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJEM, BO3HHMKAIOIMX B XOJH€
NPOM3BOJICTBEHHOIN JEATENIbHOCTH, MPUBJIEYb IS UX PEIIEHUS COOTBETCTBYIOUIMHA (PHU3UKO —
MaTEeMAaTHYECKUN annapar

3HaTL - OCHOBHBIE XUMHUYECKHE MOHATHS, IT0JI0KEHHUSA U 3aKOHEL;

- COBPEMECHHBIC HAMPABJICHHS PAa3BUTHS HAyYHBIX TCOPHIA;

- METOJIbI TEOPETHUYECKOTO M SKCICPUMEHTAILHOTO HCCICIOBAHUS B
0071aCTH XUMHHU

YMerb - pelaTh pacyeTHbIE 3a/1a4U IPUMEHUTEIILHO K MaTepHally IIPOrpaMMBbl;

- IIPOrHO3UPOBATH BO3MOMKHOCTb IIPOTCKAHUS CAMOIIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX;

- COYETaTh TCOPUIO U NPAKTUKY [JIsl PEILICHHs WHKCHEPHBIX 3a1a4

Bnaners - HaBBIKAMHM [PUMEHEHHS OCHOBHBIX XHWMHYECKHX 3aKOHOB B
npodeccnoHanbHOM 1eATENbHOCTH;

- MPAKTUYECKUMHU HABBIKAMU TEOPETUYECKOTO U 3KCIIEPUMEHTAIBHOTO
UCCIEeIOBaHUs B 0OJIAcTH XHMHH, NpHUBIEKas Ui UX pelIeHus
COOTBETCTBYIOIINH (DU3MKO — MATEMAaTHICCKUI armapar

4. CTpyKTYypa UM coep:KaHue TUCHHIINHBI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3a4CTHRIX SUHUIIBI 72 aKajl. yaca:
— KOHTaKTHas padota — 34,95 akan. yaca:
— aymuTopHas — 34 akaj. Jaca,
— BHeayautopHas — 0,95 akan. yaca;
— camocrosTenbHas pabora — 37,05 akan. Jaca;
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paboTta o, ’g ®opma TeKymero | £ =
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1. Xumudeckas 11 3 2 6 |- obopmieHHe oTUeTa 1O | 3ammTa OIIK-1
TepMOIMHAMUKA nabopatopHoit padbore; nabopaTopHOii  |-3yB
- pelIeHHe JIOMANIHETO | naGoTy OIIK-2
3aganus Ne 1; Jlomanee -3yB
- CaMOCTOSITEbHOE
. 3aganue Ne 1.
U3ydeHue yueOHO! 1 T
HAaY4YHOU JIMTEPATYPHI. CCTHpOBAHHC.
2. Xumuyeckas 1] 2 2 6 |- opopmieHue OTUETA MO [3aruTa OIIK-1
T — nabopaTopHOl paboTe;  |jaGoparopHOil  |-3yB
- PEIICHUE JIOMAIIHETO | a6y OIIK-2
3aganus Ne 2; Jlomanmee -3yB
-CaMOCTOSITETTLHOE
9’ 3agaHue Ne 2.
U3y4eHue yueOHOU U T
HAYYHOU JTUTEPATYPBHL. CCTHpOBAHMC.
3. PactBOpBI 1| 2 4121 6 |- obopmieHne oT4YeETA 1O [3aruTa OIIK-1
nabopaTopHoO# paboTe; nabopaTopHO#l  |-3yB
- PEIICHUE JIOMAIHETO | oGy OIIK-2
3amanus Ne 3; Jlomanmee -3yB
-CaMOCTOSITEITLHOE
9’ 3agaHue Ne 3.
U3y4eHUe yueOHOU U T
HAaY4YHOU JIUTEPATYPBL. CCTHpOBAHNC.
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4. lucriepcHbie 1 2 4 6 |- obopmieHue oTyera 1o |3amura OIIK-1
CHCTEMBI 11abOpaToOpHOit paboTe;  |jaGopaTopHoil  |-3yB
-CaMOCTOATEIbHOE paGOTHL. OIIK-2
H3yHCHHC ydeOHol 1 TectupoBanue. |-3YB
HAYYHOH JTUTEpaTyphI.
5. OKHUCIIUTEIIBHO- 1 2 221 6 3amura OIIK-1
BOCCTaHOBUTEILHBIC - OQ)OPMHGHH? OTHCTA IO |\ jagopaTopHOr  |-3YB
NpoeccH nabopaTopHoii padore; PABOTEL OIIK-2
- PEIICHHE NOMAIIHETO |70 oyyyee “3yB
3amanus Ne 4; No 4
-CaMOCTOSATEIbHOE Sa/laie A2 4.
u3yucHne yaeOHOH u | | CCTHPOBAHHE.
Hay4YHOU JIUTEPATYPBI.
6. 1] 6 3/21 | 7,05 |- opopmieHue oTyeTa 1o 3amura OIIK-1
DNEeKTPOXUMHUECKHE nabopaTopHoi pabote; naboparopHoii  |-3yB
CHCTEMBI ) pemeHHﬁ HSOMaIHHero padoTEL OIIK-2
o &-
3aJaHMA A2 O, Homainee -3yB
-CaMOCTOSITEIIbHOE
< 3amanue Ne 5.
U3y4eHUEe y4eOHOU | T
HAY4YHOM JINTEPaTYPBL. CCTHpOBAHHC.
Hroro nmo 1| 17 | 17/6M |37,05 3auer
AUCUHMILINHE:
5. O0pa3zoBare/ibHbIC 1 HH(POPMALIMOHHBIC TEXHOJIOTHH
B nmpouecce mnpenogaBaHMs — JUCHUIUIMHBI  «XHUMHUS»  TPUMEHSIETCS  TpaJul[MOHHAs

MH(}OPMaLIMOHHO-KOMMYHHKAIIMOHHAs: 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlekiuu mPOXOAAT Kak B HHGOPMALMOHHOM (opme, riae MMeeT MeCTO IOCIEI0BATENbHOE
U3JIO)KEHUE MaTepuasia B JUCHMILUIMHADHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYLIECTBEHHO
BepOaIIbHBIMU CPEICTBaMH, Tak U B ¢opMe JieKIMii-Oecepl UM Juanora ¢ ayIuToOpue, JIeKIuil ¢
IIPUMEHEHUEM DJJIEMEHTOB «MO3TOBOW aTakW», JEKIMU-KOHCYIbTAllUHd, TJI€ TEOPETUYECKUN
MaTrepuall 3apaHee BBIAACTCS CTYAEHTaM Ul CAMOCTOSTEIbHOIO U3YUYEHMs, 1JIs IOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLHS IPOXOJUT M0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMo 53TOro B JIEKUMU MOTYT MHCIOJIB30BATbCA DJIEMEHTHl MPOOJIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JgeKIuss HAYMHAETCS ¢ BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaia HeoOXOIUMO pemuTh. Takas JeKIMs MpeACcTaBisieT cOOOM 3aHsATHe, Mpeanojararoiiee
VHHULIMMPOBAHHOE IIPENOAAaBaTEIEM NPUBJICYEHUE ayJAUTOPUM K PEHICHUI0 KPYIMHOW Hay4dHOU
npoOJieMbl, pPAacKphIBa€T BO3MOXKHBIE IYyTH €€ peHIeHUs, IOKa3blBaeT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOocTrkeHud. Ha mpoOimeMHON JeKuuyu HOBOE 3HAHHWE BBOAMTCS Kak
Heu3BecTHoe A oOyyatomuxcs. [lonydyennas napopMaius ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
eIlle He U3BECTHOTO JUIsl ce0s 3HaHUs.

Ocoboe MecTto B Impolecce NpenojJaBaHHus IUCHMIUIMHBI «XHMMHS» 3aHHUMAIOT JIEKIUU C
HCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XMMHUYECKOTO 3KCIIEpUMEHTa, KOTOPHIM MO3BOJIsSIET Haubosee
MOJTHO PpeaIn30BaTh METOJ| MPOOJEMHOro OOydeHHUs uepe3 IOCTAaHOBKY MpoOJeM ¢ IOMOUIbIO



JNEMOHCTpAIIMKA  SIBJICHUHM, pEaKIMi WIM TMPOIEeccCOoB. B03MOXHO oOBeaUHEHHWE B JIEKIIMOHHOM
M3JI0KEHUU TPUEMOB MBICICHHOTO M PEJIbHOTO SKCIIEPUMEHTA, YTO AAET BO3MOKHOCTH ()OPMHUPOBATH
3HaHUS 00Jiee BBICOKOM CTEIeHU 0000IIEHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAIIMOHHONH  00pa30BaTeNbHOW  TEXHOJIOTHH
IIPOBOJATCS JIEKUNUU-BU3YAIN3allMM, B XOJE€ KOTOPBIX H3JIO)KEHHE TEOPETHUECKOTO Marepuaa
COIIPOBOXAAETCS IPE3EHTALUEH.

JIeKIIMOHHBIN MaTepual 3aKperuiieTcst B Xo/ie J1abopaTopHbIX padoT, B X0/ KOTOPbIX ydeOHas
paboTa MPOBOAMUTCS C peEaJbHBIMH XHMHUYECKMMHU BemiectBamu. Ha mabopaTopHbIX paboTax
BBIINIOJHAIOTCA TPYINIIOBbIE WIM WHIAWBUAYAJIbHBIE 3alaHus 1O npoiacHHoM Tteme. IIpoBenenue
1a00paTOpHBIX paboOT HEOOXOJUMO HPEABAPATh MHCTPYKTAXEM I10 IpaBuUiIaM 0e30macHOi paboThl B
XUMHYeCKol maboparopuu. OCHOBHBIM YCIOBHEM JOIyCKa CTYIEHTOB K JaboparopHoil pabote
ABIISICTCA UX O0s3aTeNbHasl MOATNOTOBKA K HEH C COCTaBICHMEM TeopeThdeckoro BBeaeHus. [lpu
MIPOBE/ICHUHU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS] METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH
MIO3BOJISIET YCBOMTb MAaTepUal IIyT€M BBIABICHUS CBS3€d MEXAY KOHKDETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome TOro, 1menecooOpa3HO  HCIOJB30BaTh  TEXHOJOTHUIO  KOJUJIEKTHBHOTO
B3aUMOOOyueHus: (mapHyro paboTy) Tpex BHUAOB: CcTaTUyeckas Ilapa, JAWHAMHYecKas Iapa,
BapHallllOHHAas Iapa; COBMEIAsl €€ ¢ TEXHOJIOTHEW MOJYJIbHOTO 00y4YeHHs. BBINOIHUB 3KCIIEPUMEHT,
oOyyaromuecst opMyJIUpYIOT 0000IEHHBIE BBIBOABI 110 CEPUH OIBITOB, UCIOIb3Ys IPUEMbl aHAJIOTUU
U CPaBHEHHUS.

CamocrosTenbHas padoTa 00y4arolMXcs SBISIETCS OAHUM U3 Hanbosee 3pPEeKTUBHBIX CPEACTB
pa3BuTHs TmoTpeOHOCTH K OymymeMy camooOpasoBanuio. CaMmocTosTenbHas paboTa 00ydaromuxcs
BKJIFOYAeT B ce0s camble pasHOOOpa3Hble (OPMbI YUeOHOH AEATEIbHOCTU: BBIOJHEHHE JAOMAIHUX
3ajaHuid, 3aBepuieHre o(opMIeHHs Ta0OpPaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, HM3Yy4eHHUE
OCHOBHOT'O U [OTOJIHUTEIBHOIO MaTepuayia Mo y4yeOHUKaM M IOCOOUSM, YTEeHHE M HpopadboTKa
HAyYHOH JnMTeparypsl B OHOIHMOTEKe, HamucaHue pedepaToB M KypCOBBIX pPadOT, MOJATOTOBKA K
KOJUIOKBMYMaM, 3a4€TaM, UTOrOBOM aTTeCTaluu.

CamocrosTenbHass pabora oOyvarommxcs JODKHA ObITh HampaBieHa Ha 3aKpEryIeHUs
TEOPETUYECKOI0 MaTepualla, U3J0XKEHHOro MpernojaBareieM, Ha MpopabdOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITEJIbHOE M3YyY€HHE, Ha IMOATOTOBKY K J1a0OpaTOPHBIM 3aHSATHUSM, BBIIOJHEHHE JOMAIIHUX
3aJJaHUH U MOJTOTOBKY K PYOEKHOMY U 3aKJIIOUUTEIBbHOMY KOHTpOJt0. [ToMumo 3Toro, obyuatomumecs
MIPENICTABIISIOT Pe3yIbTaThl CBOEH CaMOCTOSTENIbHOM pabOoThI B BUJI€ IPE3EHTALIUM.

CamocrosTenbHas paboTa 00yJaromuxcs 1Mo AUCUUIUINHE «XUMU» BKIIIOYAET pelleHue 3a1ay
U BBINOJHEHME 3a/JlaHui  PENpOAyKTHUBHOIO  XapakTepa IO aJroOpuTMy, MPEAsOKEHHOMY
IIpenojaBaTeieM.

[Tpu npoBeneHnN pyOEKHOTO U 3aKITIOUUTEIBHOIO KOHTPOJISI OCHOBHBIMU 33JjauaMU, CTOSIIIIUMHU
nepes MpernojiaBaTesieM, sBISIOTCS: BbISBIEHUE CTENEHU NPaBHIBHOCTH, 00beMa, IIyOUHBI 3HAHWMH,
YMEHHMM, HAaBBIKOB, IIOJIyUEHHbIX @pPH M3YYEHUU Kypca Hapsiay C BbBIIBJICHHEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH TOJIyYEHHBIX 3HaHUN, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HMHTEPAKTUBHBIE CPEACTBA MO3BOJISIIOT 3KCIEPUMEHTHPOBaTH C HOBBIMU
¢dopmamu koHTpossd. OOyyarompMmcsl MpeulararoTcs TEeCThl M 3aJadd B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkHU. B oTimuue oT 0OBIYHOTO TECTUPOBAHMS TaKOW CIoco0
KOHTPOJIS ITO3BOJISIET CTYACHTaM B JII000€ BpeMsl IPOMTH TeCT, MpOoaHATU3UPOBATh OLIMOKHU M IPONTH
TECT BTOPUYHO.

B nononHeHnn k Kypcy «XuUMHM» OOydaroUIMiics MOXET HMpOMTH B AMCTAHIMOHHON (opme
oHnalH-Kypc «Kak xumusi 00bsSICHIET U U3MEHsET okpyxkatomui mupy». Kypc cocrout u3 10 nexumii.
Kypc nexumii 1aéT nepBOHadaabHOE MNPEACTABIEHUE O XMMHUU U €€ POJIM B XKU3HU 4YEIIOBEKa U
obmectBa.. Kypc sBnsercs o0OmeoOpa3oBaTebHbIM, HE TpeOyeT CHeUaibHOM TOATOTOBKUA |
paccuMTaH Ha MIMPOKYIO ayAUTOPUIO CIylIaTesel, B MepBYyI0 oyepeab 00Y4aroUMXCcs HEXUMHUECKUX
BYy30B U (DaKyJIbTETOB U JIOJEH, YK€ MOJIYYMBIIMX BBICIIEE OOpa3OBaHME, HO JKEJAlOIIMX OOJbIle
y3HaTh 00 OKpYXaroIlleM MHUPE U MOBBICUTH CBOW OOIIEHAYYHBIH YPOBEHbD.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosaTrenbHass paboTa o0OydaloUIMXCs MOApa3feiseTcs Ha ayAuTOpPHYIO, KOoTopas
MPOUCXOJUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEeMsS MOJATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIOJIHEHUSI IOMAITHUX 3aaHU.

AynuTopHas caMOCTOsATEIbHAas paboTa OOyYaroIMXCs MPEANoJiaracT IMPOXOXKIACHHE
TECTUPOBAHUS 10 KaXJAOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MMPAKTUICCKIEC
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWs H3YYCHHOTrO MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXJAOMYy BOIMPOCY MpPEIIaraeTcsi YeThIpE BapuUaHTa OTBETOB, CPEIH
KOTOPBIX OJUH WM HECKOJIBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS TMOJIYUCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAIIOB B K&k 101 Teme Kypca — 10.

BapHaHTBI TeMaTHYeCKHUX TEeCTOBBIX 3aJaHUH JJI5 TEKYLIEro KOHTPOJIsA
KOHTpOJ’IbHBIe BOIIPOCHI IO TEME «XuMHueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITUE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckue napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DOHTANBNUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoil 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLME Ha TemaoBoil 3¢ddekt
XUMHYECKOW PEaKIUU.

7 Tepmoxumus. 3akon ['ecca.

8.  CnencrBus u3 3akoHa I'ecca.

9.  DHrpomnus Kak QyHKIUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTbh XMMUYECKOHN PEAKIIMKA U METOBI €€ PETYIMPOBAHUS.
BinustHue KoHIEHTpaIMK Ha CKOPOCTh XMMUYECKON peakInu (3aKOH JEeHCTBYIONIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuuyeckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBAaLlUU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue cucTeMBl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

11. KonebarenbHble peaKkIiy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

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

15. BnusHHe KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUisg OJJTHOKOMIOHEHTHBIX CHCTEM.

RO ~NoOT~WNE

KonTpoJubHbie Bonpockl 1o Teme «PacTtBopb»
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[TonsiTue pactBopa. PactBopuMoOCTh BelecTBa. PacTBOpUMOCTSH rasa.

PactBopsl. CrnocoObl BBIpa)KEHHsI KOHIIGHTpPALIMM pacTBOPOB (MaccoBas JI0Jis, MOJIpHAs
KOHIEHTpaIs1, MOJISIpHAs KOHIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Komnurarushsle cBOMCTBA pacTBOPOB. M 1eanbHbIi pacTBOp.

3akonsl Payns: [ (Tonomerpudeckuii) u 11 (30yITHOCKOTTMYECKHA ¥ KPHOCKOITMYECKHI ).

OcMmoc. OcmoTtrueckoe napieHue. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHMM AppeHnyca. OCHOBHbBIE MOHATUS U IOJOXKEHUS TEOpUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Jucconumanus ciadbix 31eKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MIOKa3aTENu.

I'upponus coneit. Tumsl TUAPOIN3A COJIEH.

KonnuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCA THIPOIH3A.

@DakTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIIU3A.

KoHnTpoJibHbIe BONpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiibHbie 1 110(OOHBIE KOJIOUIBI.
Crioco0bl osTy4eHns! KOJUIOUAHBIX PaCTBOPOB.

CrtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMOGOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynmsanus KoJTIOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTpoJibHBIE BONIPOCHI 110 TEMe
«OKHCIUTEJIBbHO-BOCCTAHOBUTE/IbHBIE MIPOLIECCHD)
OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
OKHMCIHUTENBHO-BOCCTAHOBUTEBHBIE CBOWCTBA BEIIECTB.
Baxneiiine OKMCIUTENN U BOCCTAHOBUTEIIH.
THUIBI OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (IIPUMEPHI).
OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIA TOTEHIIAI.
VYpasuenue HepHcra.
CocraBiieHHE OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HamnpagieHnne oKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.
KoHTpoJibHBIE BONPOCHI 0 TeMe «DJIEKTPOXUMHYECKHE CUCTEMbD)

DneKTpoxuMudeckue cucteMbl. Kimaccuukarus 23IeKTPOXUMHAYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iesa «METaul — pacTBOPY.
IManpBarmveckwmii amemenT Jlanuamsa — Skoown.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.



5. H3mepeHue »SIEKTPOJIHBIX MOTEHIHMAIOB. PsAn cTaHAApTHBIX SJIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PSly HAIIPSDKCHUIA.

6. YpaBuenue HepHcra.

7.  DIEKTpoJu3 pacIjiaBoB U pacTBOpoB. KaTogHbie U aHOAHBIC MPOLIECCHI.

8. OO0benuHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

9.  Koppo3sus meraios. Kiaccudukanust KOppo3HOHHBIX IPOIIECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuueckas Koppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHME
OKHUCJIUTEJIS.

12. Tlpumepsl KOppO3UU B KUCIIOH Cpejie U aTMOCPEPHOI KOPPO3HH.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3amuTHbBIE TOKPBITHSL.

16. DnexTpoxuMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3UU METAJLIOB.

17. Xumuueckue UCTOUYHUKH TOKA. ['aIbBaHUYECKHI SJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYJISTOPBIL.

19. Xwumudeckue UCTOYHUKU TOKA. TOTUIMBHEIC 3JICMCHTHI.

BapI/IaHTbI TeMaTHYeCKHUX JOMAIIIHUX 3aJaHUM JJIA caMOCTOSATEIbLHOM pa60T1>1 CTYACHTOB 110
TeMaM

Jlomamuee 3agague No 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKas TePMOJIMHAMUKAY: TIepBasi 3a/1a4a OI[CHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Gay.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennure BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TE€UYEHHUS PEAKIIMU NIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€clii TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS SHEpPrus B XOJA€ peakuuu; O) NpUYMHY HaWJIEHHOIO H3MEHEHHUS SHTPOIUH.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Berancanre Temnosoit a¢dext peakuun: CaCy o + 2 HoO(ry = Ca(OH); () + CoH; (1), mone3yscek
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumuueckue 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
mo TeMe «XHUMHYEeCKAd KHHETHKA»

B ngomammHem 3amaHuu mo Teme «XHUMHUYECKas KUHETUKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 Gajuta; TpeThs, YeTBepTas U msatas — B 1 Ga.

3amaua Nel

Peaxnusa nporekaer no ypasHenuto: O ) +2 CO y = 2 CO; (. HavanbHbele KOHIEHTpanyu
pearupyromux BemectB paBHbL: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabKO pa3 U3MEHUTCS
CKOpOCTh mpsMou peakuuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH



MIPUMOI 1 OOpaTHOW PEaKIMH, €CJIU YBEIIMUUTD JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJMYECTBO BEILECTBA BCTyNAeT B peakiuio 3a 20MUH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbKo
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKIUu?

3agaya Ne3

Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALUU PEArUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Momn/71.

3ajaua Ned

Jia peakuuonnon cucremsl: CO y + HoO ) = COz (y + Hy 7y HadanbHbIC KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/in, [CO] = 0,6 Mmons/n. OnpeaenuTe KOHIEHTPAIIUU BCEX BEIIECCTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

Bripasute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKIUil:

Ng(r) +3 Hg(r) =2 NH3(F)’ AH = -92,2 KI[)K,
COsyqy + C ) =2 COqy, AH = +160,5 I;
CO(F) + HzO(F) =CO, ™ T Ho ), AH = -41,1 xJIx.

VYkaxxuTe HarnpaBlIeHHE CMEIIEHUS! XUMHUUYECKOT0 PAaBHOBECHS 3TUX PEAKIIUii: a) MPU MOHMKEHUU
TEMIIEpaTyphbl, €CIIM JaBJIEHWE IOCTOSIHHO; O) TpH TMOBBIIICHWW JaBJICHUS, €CIIM TeMIlepaTypa
MOCTOSTHHA.

Jomamnee 3a1anue Ne 3
no reme «PacrBopb»

B nomamnem 3amanum mo teme «PacTBopel»: mepBas, BTOpas, TPeThbsd U TMATasg 3aJa4ud
ornieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 Gaa.

3amaya Nel

B xakom o0beme BojibI crieayeT pactBoputh 1351 SNCl, mist monydyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 T/MN?

Paccuunraiite: a) maccoByr JOJII0 BEIIECTBA B pacTBope; 0) MOISAPHYIO KOHIIEHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTB; T) TUTP; 1) MOJIBHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYMTE MOJIEKYJIIpHbIE M HANMIIUTE COKpAllleHHble MOHHBIC YpPaBHEHMs peakuui
B3alMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H,S —

MgClZ + KOH —

CaF, + HCl —

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPaBHEHUS pPEaKIfil K CIIeIyIOIIM HOHHBIM:

Ba** + CrO,* — BaCrOy;

NH;" + OH — NH,4OH;

ZnS + 2H" — Zn*" +H,S

3amauya Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 cinenyromux coneit moasepratorcs runponusy: NapSiOs. Cu(NOgz),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSIpHbIE YPaBHEHUS TUIPOJIM3a COOTBETCTBYyMOIUX coniell. Kakoe 3nauenue pH (<
WUIU> 7) UMEIOT pacTBOPBI 3TUX COJIEH?



3amaga Neb
Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T aT0ro

COEIUHEHHUS.

Jlomamuee 3aganue Ne 4
no TeMe «OKHCJINTETbHO-BOCCTAHOBUTEILHbIE MPOIECCH»

B pgomamnem 3amanun no Teme «OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH»: MEpBas
3a/aua orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 OGai.

3amaya Nel
[TonbGepure KOAPGUIUMCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunrtaiiTe SJIEKTPOJABIIKYIIYIO CHIY H ONPEICIIUTE HANpaBICHHUE CaMOIPOU3BOIBHOIO
MPOTCKAHMs TMEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHHUS OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03 + NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3agaga Ne3

Jausl 1Be OKHCAMTENbHO-BoccTaHOBUTENbHBIE mapel: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTAHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakumd B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganum o TeMe «NEeKTPOXUMUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OlEHUBAETCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

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

ypaBHEHHE TOKOOOpa3ylolle peakiuu, MpoTeKaromell Nnpu padboTe ralbBaHMUECKOTO 3JIeMEHTa
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsAB MOTEHIMal aHOJA PAaBHBIM CTAHIAPTHOMY 3HAUEHHIO, PACCUMTANTE KOHIEHTPAIUIO
KaTMOHOB MeTajula B KaTOAHOM pacTtBope, npu kotopodl OJIC raapBaHMUYECKOro JJIEMEHTa
ymenbmutcs Ha 0,02B.

3amaya Ne2

[TpuBeauTe CcXeMbl SJEKTPOJHBIX IPOLECCOB W  MOJEKYJISpHBIE YpPaBHEHHs pEaKIHid,
MPOTEKAIOIINX TPHU JIEKTPOXUMHUYECKOI Kopposuu rampBanomapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQKHOM BO3/yXe€.

Onpenenure yOBUTb MAacchl aHOJAa MPU KOPPO3UHU B KUCITOM cpene 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.



3amaga Ne3
CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI WHEPTHBIA) U

MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOUCXOIAIIEH MPHU 3JIEKTPOIIU3E:
a) pacrmaBa NaOH;
0) pactBopa CoSOy,
Bbraucnure ¢akTHueckoe KOJUMYECTBO METallia, MOJIyYeHHOTO Ha KaToJe MPHU AIIEKTPOJIH3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.

BapﬂaHTbI TEMATHYECCKHUX TECTOBbIX 3ana1m171 AJIA TEKYIIET0 KOHTPOJIsA

TecTpl BKIIIOYAIOT TEOPETHUYECKUE M IPAKTHUUECKUE 3a/aHusi, OTBETHI HAa KOTOpbIE TPeOYHOT
r7yOOKOrO MOHMMAaHHsS HM3YyYEHHOTO Marepuana. TecTbl TMOCTPOCHBI €IWHOO0Opa3HO: K KaXIOMY
BOIPOCY IpeIaraeTcs 4YeThlpe BapuaHTa OTBETOB, CPEAN KOTOPBIX OAMH WM HECKOJBKO ITPABUIIbHBIX.
OO0paboTka pe3ylbTaTOB OCYLIECTBISETCS IIyTEeM COIOCTABJICHUS IOJNYYEHHBIX pE3YJIbTaTOB C
STAJIOHHBIMU M IIPOTEKAET OYEHb OBICTPO. MaKkcHUMalIbHOE KOJIMYECTBO OAIIOB B K01 Teme kypca — 10.

XumMuveckasi TepMOTAHAMHUKA

B Tecrax mo Teme «XuMHUUecKas TEPMOJMHAMHKA»:. IEPBbIC IIECTh 3aJaHUl OICHHBAIOTCSA B
0,5 6amra, cegpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusa — B 2 Oauia.

Tecr Ne 1

1. Ilpu paccMOTpEeHUH XUMUYECKON PEAKIUH cUCmeMd O3HAYAET:
a) HCXOIHBIC PEareHTHI
0) NPOAYKTHl XUMUYECKOU PEaKIUU
B) PEaKIMOHHBIN COCY[
T') HCXOJHBIE PEareHThl U MPOJAYKTHI peaKIIuu

2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCBIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)

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

3. B sk30oTepMuveckoil peaxium:
a) PHTAJIBINS PEaKIMOHHOM cucTeMsl nossimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) SHTAJIBIUS PEAaKIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CUCTEMBI MTOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBbIE AP PEKTH NPUHATO 0003HAYATE!

a) AUcrt B) Q 1013°"°
6) AH598 F) AHcr

5. Kakue u3 npuBeIeHHBIX PEaKIHUH SBISIOTCS SHAOTEPMUYECKUMU?
a) 1/2 No+ 3/2 H,= NH3 AH = — 46 K][x/M0J1b
0)H,+4/20,=H,0, AH = -242 K]I»/Mo11b
B) 1/2 N2+ 1/2 O, =NO , AH =90 KI>x/moib
r) 1/2H;+1/2 I,=HI, AH = 26 K]I>/momb

6. Kakasg u3 HamuMcaHHBIX HMKE pEaKIMi OTBEYaeT TEeIuIoTe oOpa3oBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3 H,;0
7. Tlpu BocctanoBienuu 16r okcuna menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (), TOTJIOTHIIOCH 22 xJI>K TETJIOTHI.
OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Hua peakmu  NiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIMY IIPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMieparype 627°C.

BemtectBo AH®9s (KIx/MO1B) S°9s (Jx/Moms*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mOOCa mMpu CTaHIAPTHBIX YCIOBUSX, NMIPH TEMIIEpAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3I0KEHUN KapOOHATa KAJIbLUs?
a) YBEIIMUMBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIaeTcs T') HE 3HAIO
10. JTannas peakius:
2KC|03 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIBHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo Teme «XuMHUecKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOE M IISATOC
3amaHusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceabMOE, BOCBMOE, IEBITOE U IEeCATOE — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tect Ne 1

1. Pazgen XuMum, U3ydaromuil CKOPOCTH M MEXaHU3Mbl XUMUUYECKHX PEaKLUil, Ha3bIBAETCS
a) XUMH4ecKasi TepMOJJMHAMUKa

0) TEpPMOXUMHS

B) XUMHMUECKasi KHHETHUKA

2. CKOpOCTh XMMMUYECKON peakLuu — 37O ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) U3MEHEHNe KOJIMYECTBa BEIIEeCTBA PEareHTOB (WK MPOJAYKTOB) pEaKUi B €IUHUILY BPEMEHH B
enuHuIEe o0bBemMa

B) KOJIMUECTBO BEILECTBA MPOJYKTOB PEaKI[M K MOMEHTY OKOHYAHUS PeaKLuU

3. B kakux enuHHIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peaKIuu?

a) MOIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIb" C

4. Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEaKIIHii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocrosHuE  XMMHYECKOTO  pPAaBHOBECHS  OOpaTUMBIX  MPOLECCOB  KOJIWYECTBEHHO
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPAIUSIMH MPOJAYKTOB pEeaKIINU

0) sHeprueil akTUBHU3aLUU

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBaercs BeIpaXxeHHE AJIs1 CKOPOCTH PEaKINU

4 NO o T 6H,O0=4 NH3(F) +5 Oz(r)



a) V=K[NO]'[H,0] 6)V =Kk[NH3][0,] B)V = Kk[NOJ*[H,0]°

7. Kak 3anumercs: BeIpaskeHHe Uil KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpaMme MoKasbIBaeT 3HaYeHUE TEIUIOBOr0 A deKTa peakun?
a)l E %

5) 2 I 2

A
y 3
— A\

XOJI peaKIuu

B) 3

v

9. Yro MOKXHO CKa3aTh O PEaKIMU, U300paKEHHOW Ha JrarpaMmMme K Borpocy 87

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS

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

CMEIIAaeTCs BICBO.

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIABJICHUS

11. Hnsa peakuuu Cyo + 2 H 5 () = CH 4 (1) Ipu HekoTOpO#l TeMiepaType KOHCTaHTa pPaBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIIGHTpalusi Bojopoaa paBHa 1,2 Moib/i1. Berumcianre HCXOIHYIO
KOHIICHTPALIMIO BOJIOPO/IA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Ttecrax mo Tteme «PacTBOpbI»: mepBoe 3aJaHUE OleHHBaeTcsa B | Oamir, BTOpoe, TpEThe,
4eTBepTOe, MATOE W IecToe 3amanus - B 1,5 Oamra; ceapmoe, BOCBMOE, JCBATOE M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBuenus peaxkiuu Cu SO4 + KOH —... cokpaliieHHOE HOHHOE YpaBHEHUE 3alUIIEeTCs B BUJIE
1) 2K*+ S04 = K80,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna 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, paBHO
1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiopuaa xpoma (I1I) cnegyer
1) 1006aBHUTbH COJSHYIO KUCIIOTY
2) 1100aBHTH IICIOYb
3) pa30aBHUTH paCTBOP BOAOK



4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApPOCYNIb(ara KajablMsg U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PacrBopumocTs Okcanara cepebpa pasra 3,27-107° 1/ 100r H,O. Omnpenenute MpoH3BeIcHHE
pactBopumoct AgyC,04

1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) macchl BEmEecTBa K Macce BOJIbI

2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapoKCUa aMMOHUS

2) TUAPOKCHU KaJus

3) xJIOpUa KaabIHs

4) MapraioBas KHCJI0Ta
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh INEJIOYHYIO HIIM KHCIYIO CpPEny.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) snekrponus cosuei

2) IUCIIPONIOPLIMOHMPOBAHUE COJICHT

3) ruapaTupoBaHHUE COJICH

4) ruapoaus conei
10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT

N1 2)7 3)0 4) 10
MarnuTtoropckuii Texuudeckuii yausepcuret um. [.J11.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B Ttectax mo Teme «JlucrnepcHble CHUCTEMbI»: MEPBOE, BTOPOE, TPETbE€ M UYETBEPTOE 3aJaHMs
olLleHUBarOTCs B 1 6asut; msaToe U 1mectoe 3ajJaHus - B 3 Oana.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gomabire 100 HM
3) ot 1um a0 100 am
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEHOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. JIst KaKoro 3JIEKTPOJIMTA TOPOT KOAryJISIIUU KOJUTOUIA C MOJIOKHUTENbHO 3apsDKCHHOM YacTUIIeH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbdar Kanus
3) oprodocdar kanus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n —x) CI'} x CI”
KaKOM JIEKTPOJUT UTPAET POJIh HOHHOTO cTaduam3aropa?
1)  xmopun xene3a (111)
2) BOma
3)  THIPOKCHI Kaus



[Tpu B3zammopeiictBur 20 ma 0,001H wutpara cBuama (1) ¢ 10 mun 0,02H cynbdara xamus
obpa3yercs 30116 cynbdara cunma (I1). K kakomy amekTpomy J0MKHBI IepeMeaTbcss YaCTHIIBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3E?

1)  HaxomaTcs B COCTOSHUM JUHAMHUYECKOTO PAaBHOBECHUS

2) K Karomy

3) kaHony

B nBe k01061 HanuTO o 50 MIT 307151 THAPOKCHAA kele3a. [y Toro 4ToObl BbI3BAaTh KOATYIISILIHIO
3011 MOTpeboBasioch J00aBUTh: B mepByto — 5,3 mur 1H pactBopa xyopuaa Kamus; B APYTyrO —
18,7 mum 0,001H pactBopa ¢dochara nHaTpus. BeramcauTe mopor Koarysasiud KakIOTro
AIEKTPOJIUTA.

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Ttecrax mo teme «OKHCINTEIBHO-BOCCTAHOBUTEILHEIC IIpOoLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6ama; mectoe — B 1 6ait; ceapmMoe  BOChbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.
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Teer Ne 1

. OKUCIIUTEND — 3TO aTOM, MOJIEKYJIa HJIH HOH, KOTOPBIH ...
1) yBenMuMBAaET CBOIO CTEIICHb OKUCIICHUS
2) TPUHHUMAET SJIEKTPOHBI
3) oTmaet CBOM JJIEKTPOHBI
. IIpotiecc BOcCTaHOBJIEHHSI KMEET MECTO B CITyYae, KOT/a ...
1) He#TpasbHBIC aTOMBI IIPEBPAIIAIOTCS B TIOJI0KUTEIbHO-3aPSKEHHBIC HOHBI
2) TMOJOKUTEIbHBIN 3apsi]] HOHA YMEHBIIACTCS
3) oTpuUIATEeNbHBIN 3apsi/ HOHA YBEIHYHBACTCS
. VI3 npencrasnenHsix Hioke peakuuii Kk OBP aucnponopiuoHupoBaHus IPUHAICHKHUT ...

1) S+ 2HNO; = H,SO, + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBUTEIIIM OTHOCSTCH ...

1)  meTayIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI

. CtenicHN OKHUCICHUS KHUCJIopoaa a) B BOJC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. HepMaHraHaT KaJIusd B OBP, MMPOTCKAOIIUX B KHCJIOH cpeac, BOCCTaHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  okcuma maprarmna (1) MnO

. B peaknum, mpotekatomeit mo cxeme CrpSz + KNOz =2 KyCrOs + KySO4 + NO okucnenuio

HOIBEPTaOTCS CICAYIOIIUE YIICMEHTHI ...
1) aszormcepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pUIIMEeHTOB B peakIliy, MpUBEACHHOI B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma koo dunuentos B peakiiua KMnOy4 + HClyoyy, =2 ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBI



B Ttecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBI»: IIEPBOE, BTOPOE M IMIATOC 3adaHUs
olLleHUBAIOTCs B | 6ayut; TpeTbe U yeTBepToe 3a1anus— B 1,5 Gana; mecroe u ceapmoe — B 2 Hasia.

Tect Nel
1. DnexTpoaHbBIN MOTEHIIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHta MQIMQgSO,[|CuSO4|Cu mpu cranmapTHBIX
YCIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTojie IPpH JIeKTPOIn3e pacTBopa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KuCIopona
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOIIM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mnpuUBENEHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSIMOM HallpaBJI€HUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy IHMHKA, TOMYYEHHOTO TPU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIA
npoBoauiv B TeueHue 20 cex mnpu cuie Toka 1A
1) 2,1-10™
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CXeMbl OAIIEKTPOAHBIX MPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOPpO3uH TanbBaHomapsl Zn|Mg B CEpHOKHCIION
cpezne. B otBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHreaynutopHas camocrosiTenbHas paboTa 0OydYaroIIMXCsl OCYIIECTBIISIETCS B BUIE M3YyUCHHS
JUTEpaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopabOTKON marepuana; opOpMIIEHHS] OTYETOB IO
na0opaTOpHBIM paboTaM U BBHIIIOJIHEHHUS JOMAIIHUX 3aJ[aHuH.

BapuaHThI TeMaTHYeCKHMX JOMAIIHUX 32IaHUI /IS BHEAYyAUTOPHOIl cCaMOCTOSITeIbHON padoThI
CTY/ICHTOB 110 TeMaM

Jlomamuee 3aganue No 1
I10 TEME «XI/IMI/I‘ICCKaH TepMOI[I/[HaMI/[Ka»

B nomamnem 3amanum 1o teMe « XuMHUYECKas TEPMOJAMHAMUKA»: TIEpBast 3aja4a OIICHUBACTCS B



2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oa.

3amaga Nel

Hus peakumn CHy ) + CO2 (n = 2 CO () + 2 H, (y ompenennre BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPH CTAaHJIAPTHBIX YCIOBHAX W Mpu Temmeparype T = 927 0C,
ecli TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJE€ PEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS SHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajla peakLiMy.

3amaga No2

Beraucnure temnosoit addext peakuun: CaCs ) + 2 HoO(y = Ca(OH); () + CoHo (1), mons3ysich
CTaHJIAPTHBIMU TEIJIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS U
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoH,?

3ajgauga Ne3

I[To TepMOXMMHYECKHM  ypaBHEHHUSM  pacCuuTaiTe  TEIIoBOM  3P(DEKT  peakiuu:
Hy ) + CO2 ) = CO (y + H2 O(r). TepmoxuMuveckue ypaBHEHUS:

a) H, @ T 15 0, = H,O )» AH =-241,9 x]JIx;

6)2 CO ™ T 0O, ®= 2 COy () AH = -566,2 xJ]x.

Jomamnee 3aganue Ne 2
1o TeMe «XHMHYecKass KHHETHKAa»

B nomamiHem 3amaHuu 1Mo TeMe «XHMMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oama; Bropast — B 0,5 Gaiuia; TpeThs, 4eTBepTast u nsAtas — B 1 6as.

3amaua Nel
Peaknus mporekaer no ypaBHeHuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLIEHTpaUUu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/i, [COJ= 0,8 Mosb/1. Bo ckOIbKO pa3 M3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga npopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U OOpaTHOM peaKIiy, €CIIM YBEIUNYHUTh JaBJICHHE B CHCTEME B J[Ba pa3a?
3amaua Ne2
[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAeT B peakuuio 3a 20MHH.
Paccuuraiite BpeMms, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKLUMIO IPHU
temneparype 200 °C, ecm TEMIEPATYPHBIN KO3(PPHUIIMEHT CKOPOCTU peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?
3amaua Ne3
Hailinute HavanpHble KOHIIEHTPALlMU MCXOJHBIX BEIIECTB M KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIMX BEIIECTB PABHBI:
[H,0]=0,3momb/1, [Hz] = 0,4 Monb/m.
3amaua Ned
Jsa peakuuonnoi cucremsl: CO y + HyO ) = COz (y + H, (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIMNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHLIEHTpALlUU PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIINX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(r)’ AH = -92,2 KJI)K,
COz(r) +C M= 2 CO(F), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, o T Hz(r), AH =-41,1 k]I x.
VKaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLMii: a) IPHU NOHMKEHUH
TeMIIepaTyphl, €CIIU JaBJIEHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3ajanue Ne 3
no reme «PacTtBopbn»




B nomamHem 3amaHmum 1mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsA M IATas 3aaadd
orieHuBaercs B 1 Gamn; yerBepTas u mecras — B 0,5 Oanna.

3amaua Nel
B xakom o6beMe BobI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa

osnosa (1) ¢ mmotHocThiO p = 1,405 r/min?

PaccuuTaiiTe: a) MaccoByl JIOJIO BEIIECTBA B pacTBope; 0) MOJISIPHYIO KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; I') TUTP; 1) MOJBHYIO JI0JII0 BEILIECTBA B PaCTBOPE.

3agaya Ne2

3aKOHYMTE MOJICKYJSPHbIE M HANUIIUTE COKPAICHHBIC WOHHBIC YPaBHCHHS PEaKIHMM
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3; + H,SO4 —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 110 ABa MOJICKYJIAPHBIX YPaBHCHU A peaKHI/If/'I K CJICAYIOIIHUM MOHHBIM:

Ba®™* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHO KUCTIOTHI.

3amaya NeS

Kakue u3 ciemyromux cosneit moasepratorcs ruaponusy: NaSiOs. Cu(NOgs),. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHUs THMAPOJIM3a COOTBETCTBYoIMX cosiell. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

JlomamHee 3aganue Ne 4
no TeMe «OKUCINTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

B nomamnem 3amanum mo Teme «OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI»: TepBas
3ajava orieHuBaercs B 1,5 O6ana; BTopas — B 2,5 6amna; Tpetbs — B 1 ai.

3amayga Nel
[Tonbepute kKOd(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOIBMKYIIYIO CHUJIYy U OINPEIACIUTE HAMNpaBICHUE CaMOIPOU3BOJBHOTO
MPOTEKAaHUs MEPBOM pEaKIMU MPU CTAHJAPTHBIX YCIOBUSX, MCIOJB3YS 3HAYEHUS OKHCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHIINAIOB:

HJ + H;PO, — J, + H3PO3; + H,O

HNO, — HNO;3; + NO + H,0

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

NH4RE‘O4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr

3amaga Ne2

CocraBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN:

KMnO4 + NaNO, + H,O0 —

NaCrO, + H,O, + NaOH —



BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pass) —

3amaga Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTAaBHTE
ypaBHEHHE BO3MOKHOM peakumu B  ykasanHoi cpeme (HNO;3). Paccuuraiite 3HaucHHe
BJIEKTPOJABUKYILEH CUIIbI PEAKIIUH.

Jlomamuee 3axague Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B nmomamnem 3amanuu o TeMe «IeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aua OlICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6aya; Tpethbst — B 2,5 Oasna.

3amayga Nel
CocraBbTe JJIEKTPOHHO-UOHHBIE YpPABHEHHUS OJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yroliel peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3), // AI(NOg3)s/Al. Paccuutaiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsB MOTEHIIMAT aHOJA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTAUTE KOHIEHTPAIUIO
KaTHOHOB MeTa/lla B KaTOJAHOM pacTtBope, mpu Kotopoil DJIC raabBaHMUECKOro JJIEMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXEeMBbl SJIEKTPOJHBIX IMPOIECCOB U MOJEKYJSIPHBIE YPAaBHEHHUS PpEaKIluil,
MIPOTEKAIOIIUX [IPH SJIEKTPOXMMUYECKON Koppo3uu ranbanomapsl Co/Ni: a) B kucioii cpeae; 6) Bo
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCION cpene 3a 20 MHH, €ClIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocraBbTe AJIEKTPOHHO-UOHHBIE YPAaBHEHHUS OJJIEKTPOIHBIX TPOILECCOB (aHOJ HWHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure (akTudeckoe KOJWYECTBO MeETalla, MOJYYEeHHOTO Ha KaTOJE TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAMIN B TeueHHH | 4. BeIX0oa MeTaiia mo ToKy cocTaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

14.  OcHOBBI XUMHUYECKOW TEPMOJUHAMUKH: TOHATUE CUCTEMBI, BUIBI CUCTEM.

15. Tepmonunamudeckue napameTpsl U GYHKIUN COCTOSTHUSI CHCTEMBI.

16. Buyrtpennss sHeprus. Pabora. Terora.

17. TlepBblil 3aKOH TEPMOJIMHAMUKH (BBIBOJ).

18. DHranbnus Kak GyHKIHS COCTOSHUS CUCTEMBI. DHTAIbINS 00pa30BaHMs BELIECTBA.

19. TemmoBo#t »ddexT xummueckod peaknuu. DakTopel, BIUSIOIMIAE HA TETUIOBOH APQEeKT
XUMHUYECKON peaKIuH.

20. Tepmoxumus. 3akoH ['ecca.

21. CrneacrtBus u3 3akoHa I'ecca.

22. DHTpomnus Kak GyHKINS COCTOSHUS CHCTEMBI.

23. Bropoii 3aK0H TepMOJIUHAMUKH.

24. Tperuii 3aKOH TEPMOTUHAMUKH.

25. Dwueprus I'n60ca.
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Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.
KoHTpoJibHbIE BONIPOCHI N0 TeMe «XUMHYecKasi KHHETHKA)

Xumnueckass KHHETHKA. CKOPOCTh XMMHUYECKOW pEaKIIMU U METO/IbI €€ PErYIUPOBAHMS.
BiusiHue KOHIIEHTpauy Ha CKOPOCTh XUMHUYECKOM peaklnu (3aKOH JIEHCTBYIOIIUX Macc).
Bnusiaue Temneparypbl Ha CKOPOCTh XuMuueckor peakiuu. [Ipasuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMILIEKCca. DHEpreTuyecKas quarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apep.

Karanutrnueckue cuctemsl.

BiistHue xaranusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

["'oMOreHHsbIi U TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.

KoHcTanTa XMMH4€CKOro paBHOBECHSL.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.

Biustnue KoHUEHTpaIu, 1aBJIeHUs U TEMIIEPaTyPHhI.

@®a30BbIE PABHOBECHSI.

®a30Bble AUMarpaMMBbl JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTne pactBopa. PactBopuMocCTs BeniecTBa. PactBopumocTs rasa.

PactBopbl. CnocoObl BbIpaXEeHHS KOHILIEHTPALlMM pacTBOPOB (MaccoBas [J0Js, MOJspHas
KOHLEHTpaLusl, MOJISIpHAs KOHLEHTpaLus SKBUBAJIEHTa, MOJIbHAS JI0JISl, TUTP).

KosnuratusHble cBoiicTBa pacTBOpOB. M ieasibHbI pacTBOp.

3axonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonnyueckuii 1 KpUOCKOMUYECKHIA ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aMMOJEHCTBUS BEIIECTB.

HoHHas Teopusi KUCIOT U OCHOBaHMN AppeHnyca. OCHOBHbBIE MOHSATHS M TMOJOXKEHHUS TEOpPHUU
Appenuyca.

Jucconmanus KHCIOT, OCHOBAaHMM W COJIE C TOYKM 3pEHHUs HMOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Jucconmanus cnadbix 31eKTpoauToB. KoHcTaHTa Aucconuaim.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOro oOMeHa MEXy dJIEKTPOJIUTaMH (Ha MpUMEpe peakiuii oOpazoBaHus caaboro
AIIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacTBOPUMOCTH.

HonHoe npounsseaeHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rugpon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DakTophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KonTposabHbie Bonpockl 10 TeMe «/lucnepcHbie cucreMbDy

I'ereporennsie cMecH. JlucnepcHbIe CUCTEMBI.

Hucnepcaocts. Knaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOTIOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHI.

IIpaBuno ®dasuca — [leckosa.
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Y CTOHYMBOCTD KOJUTOUAHBIX cucTeM. CTaOuIn3aTopshl.
Koarymnsmus mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJIOUIOB.

Koarynsuus KoJTOMAHBIX paCTBOPOB JICKTPOIUTAMHU.
ITpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.
OnTuyeckure cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNeKTpUUECcKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE IIOHATHUS TEOPUH OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCIIMTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Turbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKum”I.

KOHTpOJ’IbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 3J1eKTpPOXUMUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTal — pacTBOP».
[ManpBanmveckwmii amemenT Jlanuais — Skoowu.

DIIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIUAIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUU C UX MOJOKEHUEM B PAly HAIPSHKCHUIA.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIUIaBOB U pacTBOPOB. KaToaHbIE M aHOAHBIE TPOLIECCHI.

O06benunenHbll 3akoH Dapazes. Beixoa mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3HOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKAss KOppOo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3uH.

3almuTa METaioB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH AJIEMEHT.

XUMHUYECKUE UCTOUHUKH TOKA. AKKYMYJISITOPHI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOTMIMBHBIE JIEMEHTHI.

7. OueHouHbIe cpeiCTBA /sl IPOBeAeHUSs POMEKYTOUYHOM aTTecTaluu
IIpoMexyrouHass  aTTecTanus HMMEET  LEJIbI0  ONPENEIUTh  CTENEHb  JOCTHKECHHS

3aIllJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a onpeﬂeneHHmﬁ nepuona 06yquH${.

a) Ilnanupyemble pe3yabTarbl O0y4YeHHS] M OICHOYHBbIE CPEACTBA /ISl TNPOBeEJdEHUSs

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-1
CIIOCOOHOCTBIO HCTIOJB30BaTh OCHOBHBIC 3aKOHBI ©CTECTBEHHOHAYYHBIX JWCIUILUIMH B TPOQECCHOHATBHOW JAEATEIBHOCTH, MPUMEHITh METOIBI

MaTeMaTHYECCKOI'o aHajin3a U MaTeMaTHYCCKOI'O (KOMHBIOTepHOFO) MOACIINPOBAHUA, TCOPETUUCCKOIO U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHN A

3HaThb

- OCHOBHBIC XUMHYCCKHE OHATHS,
MOJIOKEHHS U 3aKOHEI,

- METOJIBI XUMUYECKOI0 aHaJIn3a
BEIIECTB U 0OBEKTOB OKPYKAIOIIEH
Cpelibl;

- COBpPEMEHHbIC HAMPABJICHUS
Pa3BUTHS HAYYHBIX TEOPUH, METOIbI
TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0OBAHUS

Hepeuenb meopemu4ecKux 6onpocoe6 K IK3ameny:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHUYECKOH TEPMOJMHAMUKHU: CHUCTEMA, TEPMOAMHAMUYECKHUE I1apaMETpPhI
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKHY.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3aKoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpasieHUs: XUMHUECKUX MPOIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XUMUUYECKOU peakiuu. CpeaHsss U UCTUHHASL CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBau. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemienne xumuueckoro pasHosecus. [Ipunnun Jle [arense.

. PactBopb1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 3nekTponuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBenenue pacTBOpuMOCTH. YcaoBHE OOpa3OBaHHS M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CrpoeHne KOJUTOMIHBIX YaCTHULL.

Koarynsiiust KoJuIouHbIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

IIIEMEHT O1ieHOYHBIE CPEJICTBA
oOyueHus
KOMITCTCHIHH
VMeTh - peniaTh pacueTHBIC 3a/1a41 Ipumepnvie npakmuueckue 3a0anus 0s IK3AMeHa:

MIPUMEHUTEIILHO K MaTepHaILy
IIPOrpamMBl;

- pelIaTh pacyeTHBIE 3a1a41
MIPAKTUYECKOTO COAECPIKAHMUS;

- IPOTHO3UPOBATh BO3MOKHOCTh
MIPOTEKAHUs CaMOIIPOU3BOJIbHBIX
IIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKUX CUCTEMAX;

- IPUMEHSITh METO]IbI
MaTeMaTUYeCKOro aHalln3a 1
MaTeMaTU4ecKoro (KOMIbIOTEPHOTO)
MOJEJIIMPOBAHUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS

1. HanucaTth 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IPOILIECCOB, YPaBHEHHE CYMMapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 mounb/i1, [C0%*]=0,1 Mous/iL.

2. Hamucatb MOHHBIC M MOJICKYJISIpHBIC ypaBHEeHHS peakuuid Tuaposmsa cosierd: KsPOg; NapySOy;
ZnC|2.

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMKMCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

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

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

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

6. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUsS OAJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C raJlbBaHMYECKOTrO 3JEMEHTA, €CIIM KOHIICHTPAIHH
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJTB/JI, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHYUTH YpaBHEHMsI peaklUii, HaKMCcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

NH;OH + HNO3 —, Zn(OH), + NaOH—, AIPO, + Na,SO4 —.

8. Hammcarp »neKTpoHHBIE YpaBHEHHsI DSJIEKTPOJHBIX IIPOILIECCOB, ypaBHEHHE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdart amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1O0THOCTH MOIy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarb 51€KTpOHHBIE YpaBHEHMs JJIEKTPOJHBIX IPOLECCOB, YpPaBHEHHE CyMMapHOMU
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralbBaHUYECKOTO AJIEMEHTa, €CIH KOHIEHTpAIUH
MOHOB METAJIOB PABHBI: [Mn*1=0,01 mounb/x1, [Ag*]=1,0 Momb/m.

12. 3akOHYUTH YpaBHEHUS PEAKIUi, HAIIMCAB UX B MOJICKYJISIPHOM ¥ HOHHOM BHJIE:

MnS + H,SO, —, Fe(OH); + NaOH —, NH4C1 + KOH —.

13. Onpenenure TEpMOAUHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x/I>x ipu CTaHApTHBIX yCIOBUAX. PaccunraiiTe Temneparypy Havdana
peakiuu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms-K.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
Brnanets - HABBIKAMU [IPUMEHEHHUSI OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anus 011 IK3amena:
XMMHMYECKHUX 3aKOHOB B 1. dns peakunu CHy ) + COy () =2 CO ) + 2 H; () onpeaennte BO3MOXKHOE HaIpaBICHUE
npodeccnoHaNbHOM IEATENIBHOCTH; | CAMOIIPOU3BOJIBHOTO TEUEHUS pPEaKUMU NpHU CTaHAAPTHBIX YCIOBUSAX M Ipu  TemmepaTrype T
- IPAaKTUYECKUMU HaBbIKAMU =927°C, ecim TemnoBoii 5 (heKT peakiu 10 3aJAHHON TeMIIEpaTyphl HE H3MEHHTCS. YKaKHUTE: a)
TEOPETUYECKOTr0 U BBIJICTISICTCSl WJIM TOTJIOUIAeTCS DHEPrusi B XOJA€ peakiuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
SKCIIEPUMEHTAJILHOTO UCCIIEI0BaHMs | SHTponuu. Paccunraiite TemnepaTypy Hadajla peakiH.
B 00J1aCTH XUMUM; 2. Beipa3uTe depe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThI PABHOBECHS CIIEAYIOIIUX peaKIui
- METOJaMHt MCCICIOBaHUS U Nowy + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
CIOCOOHOCTBIO OOBSCHSTH €TO0 paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MOCTOSHHO; 0) mpu
pe3yabTaThl MPUMEHUTEIILHO K MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.
npodeccuoHaNbHOMI 1eATEIbHOCTH 3. CkonbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOIl KUCIOTHI C IJIOTHOCTHIO 1,84 1/mi
norpedyetcs s npurorosienus 2 i1 0,25M pactsopa?
4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOIMHUX coseil. Kakoe
3HauyeHue pH (< wnu> 7) ©UMEIOT pacTBOPHI ATUX COJICH?
5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30JI1 W HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.
6. PaccuuTaiiTe 3ME€KTPOABMKYILYIO CUIY U ONpPEAEIIUTE HAlpaBICHUE CAMOIPOU3BOJIBHOTO
NPOTEKaHUs peakUUu TMpU CTaHJAPTHBIX YCIOBUSAX, MWCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENLHEIX oTeHuanos HJ + H;PO, — J, + HPO3; + H,0.
7. IlpuBennTe CXeMBbI 3JIEKTPOAHBIX MPOLIECCOB M MOJIEKYJISIPHbIE YPaBHEHUS PEAKIIHA,
HPOTEKAIOIINX TPH dIEKTPOXHUMHUUECKOI kKoppo3uu raipanHonapbl Co/Ni: a) B kucoii cpene; 0) Bo
BJIaKHOM Bo3ayxe. Omnpenenure yObUlb Macchl aHO/1a IIPU KOPPO3UH B KHCIIOM cpese 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.
OIIK-2

CIIOCOOHOCTBIO BEISIBJISTE C€CTCCTBEHHOHAYUYHYIO CYIIHOCTDH npo6neM, BO3HHKAKIIUX B XOJ€ HpOHSBOJICTBeHHOﬁ ACATCIIBHOCTU, IPUBJICYD JJII UX PCIICHUS
COOTBCTCTBYIOH_[I/Iﬁ (pI/ISI/IKO — MaTeMaTHYeCKUH arnrmapar

3HaTh

- OCHOBHBIC XUMHNYCCKUEC ITOHATH,

TITIOJIOKCHHUSA U 3aKOHBI,

1. OKucCIUTEeIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BCIICCTB. K.]'IaCCI/I(I)I/IKaI_II/Iﬂ OKHCJIHUTCIIBHO-
BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETCHIIMH obyuenus
- COBPEMEHHBIEC HAIIPABJICHUS 2. DIeKTpoXuMHUYecKue cucteMbl. 3akoHbl Papases. DNeKTPOHbIN TOTEHLUAIL.
pPa3BUTHUSA HAYYHBIX TEOPUH; 3. TanpBanmueckuii anement Janusns SAxkoowu.
- METOJIbI TEOPETUYECKOTO U 4. DneKTpOXMMHUYECKHE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue aiekTpoiamsa.
JKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS 5. DneKTpoisin3. AHOIHBIN U KaTOAHBIN MPOLIECCHI NP 3JIEKTPOIU3E PACTBOPOB.
B 00JIaCTH XUMHUHU 6. IlpumeHeHue 31eKTpoIN3A.
7. Koppo3sus. Bugsl koppo3un. CriocoObl 3aIIMThl METAIIIOB OT KOPPO3HUH.
YMeTb - pelaTh pacuyeTHbIE 3a1a41 1. Omnpenenure TepMOJMHAMHYECKYIO BO3MOXHOCTH npoTekanus peakuuu 2 Cly ) + 2 HoOp

IIPUMEHUTEIILHO K MaTepraly
[IPOrpamMbl;

- IPOrHO3UPOBATH BO3MOKHOCTh
MIPOTEKAHUs CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKUX CUCTEMAX;

- COYETaTh TEOPHUIO U NPAKTUKY IS
pelIeHUs] MHKEHEPHBIX 3a]1a4

=4 HCl + Oy (y, AH; = 115,6 x/[x npu cranmapTHbIX ycnoBusx. Paccumraiite Temmeparypy
Hauanma peakuumu, ecam  S(Clp)=223 JIx/mons-K; S(H,0)=189 [Ix/mons-K; S(HCI)=
187 Ix/moib-K; S(02)=205 JTrx/momb K.

2. Hamucarth ypaBHEHHs peakiuil THAPOIH3a B MoJieKysspHoM u nonHoM Buje: CrCls, NaNOs,
K,CO:s.

3. CocraBbTe ypaBHCHHS OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA:

4. K,Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,0 —.

5. T'omorenHas peakuusi nporekaer mo ypasHeHuro H, o + b ) = 2 Hl,. Hauanpnas
KOHIEHTpauus Bojgopona 2,1 mons/n, noxa 1,5 mons/n. Bo ckoiapko pa3 M3MEHHMTCS CKOPOCThb
peakuuu, korga npopearupyer 30% Bonopona?

6. B 640 mu Boasl pactBopwim 160 1 xmopuaa xenesa (I1I). [T10THOCTE MOTYyYeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cor; Cm; N(FeCl3) u N (H20); T.

7. Omnpenenure TEPMOJUHAMUYECKYI0 BO3MOXKHOCTh HpoTekaHHs peakiuu CS; () +3 Oyp=
=CO; (y + 2 SO; (1), AH; = -1075 x[Ix npu craHzapTHbIX yciaoBusX. PaccuuTaiite Temmneparypy
Havaima peaknuu, ecimu  S(CSp)=151 [x/mons-K; S(0,)=205 JIx/mons'K; S(CO,)= 213
Jhx/monb - K; S(SO,)=248 JIx/moins K.

8. Peaxuus uger no ypasHeHuto: 2 Hy (i + Sy () = 2 HaS(. HauanbHast KoHLeHTpalus Bogopoaa
2 momnw/m, cepbl 1,5 monw/n. Ompenenute BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh pPEaKIHH K
MOMEHTY, korja npopearupyet 0,7 MoJb/1 Bogopoaa?

9. Ompenenure TEPMOIUHAMHUECKYIO BO3MOXKHOCTb IIPOTEKAHUSI peakuu 2 ZNnS o + 3 Oy =
=2 2n0 ¢y + 2 SO; (1), AH; = -890 x/I>x mpu cTaHIapTHBIX ycloBusX. Paccunraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 JIx/monb K; S(O2)=205 Ix/mons K; S(ZnO)= 44 Jx/monb-K;
S(S0,)=248 Tx/mons K.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Bnanets

- HaBbIKaMU TPUMEHEHUS OCHOBHBIX
XUMHUYECKUX 3aKOHOB B
npodeccuoHaNbHOM e TENIbHOCTH;

- MPaKTUYECKUMHU HaBBIKAMU
TEOPETUYECKOTr0 U
AKCIIEPUMEHTAIILHOTO UCCIIC0BAHUS
B 00J1aCTH XUMUH, IPUBJICKAs IS
WX PEIICHUS] COOTBETCTBYIOIIUI
(bu3MKO — MaTeMaTUYECKHIl anmapar

1. PaccuuTaiiTe JIEKTPOABIKYILYIO CHUJIY M OMNpEeNIUTE HaIpaBJICHHE CaMOIPOU3BOJILHOIO
MPOTEKAHUS PEaKIUH TPU CTAHIAPTHBIX YCIOBUSAX, HCIONB3Ysl 3HAYCHUS OKUCIUTEIhHO-
BOCCTaHOBUTENILHBIX noTeHmuanos HJ + HiPO, — J, + H3PO; + H,0.

2. B pactBope optodocdopnoit kucmorel maccoir 1200 r u mmorHocThi0 1,153 1/Mn
conepxutcs 312 r H3PO,4. Paccunraiite: o(H3POs); Cy; Cox; Cmy N(H3PO4) 1 N (H20); T.

3. [IpuBeauTe CXEMBI SIEKTPOJHBIX MPOIECCOB M MOJEKYISPHBIC YpPaBHEHHUS PEaKIuii,
MPOTEKAIOIINX MPHU JIEKTPOXUMHUYECKOM Koppo3uu ranbBaHonapel Co/Ni: a) B kucioit cpexe; 0)
BO BIIQXKHOM Bo3ayxe. OnpenenuTe yObUTh MacChl aHOJIA TIPU KOPPO3UH B KHCIION cpeze 3a 20 MuH,
€CJIH CKOpOCTh Koppo3uu coctaBmia 0,01 r/4.

3. CocraBbTe IJIEKTPOHHO-MOHHBIC yYpaBHEHUS IJICKTPOIHBIX TPOIECCOB (aHOJ WHEPTHBIN) W
MOJIEKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxondmeil npu saektponuse pactBopa CoSOy,
Beruucnure (akTudeckoe KOJIMYECTBO MeETailla, MOJYYCHHOTO Ha KaToAe INpH DICKTPOIIU3e
Co(NO3),, eciu 37IeKTpOIM3 MPOBOIWIN B TeueHHU | 4. BbIXoJ MeTamuia mo TOKy coctaBuil 85%.
YKaKknuTe BO3MOKHBIC MPHYMHBI YMEHBIIICHUS BBIX0/a METaJIa IO CPABHEHHIO C PACUCTHBIM.




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

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE «XUMHS» BKIIOYAET TEOPETHUYECKHE BOIPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer mo JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOU (popme 1o Omieram, KaKIblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBHE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHHUS] HHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJIEKTyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a1a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JIuTEepaTrypa:

1. Ocnossl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata obpamenus: 14.10.2019). - Tekcr:
3IIEKTPOHHBIM.

2. Komnsima, JI. T'. Xumus : yuebnoe nmocobue / JI. I'. Komsana, JI. I'. Tapacrok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. 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 (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEPATypa:

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

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

3. Konsima, JI. I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE peakUUU. OCHOBBI 3JIEKTPOXUMHH :
yaebnoe nocodue / JI. I'. Konsiga, O. P. Mymmuna ; MI'TY. - Marautoropcek : MI'TY, 2015. - 58 c. :
HIL., TalII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJIEKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuudeckas kuHeTuka. COCTOSHHME XMMHUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4e€CKHA
yH-T uM. . 1. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢
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 : AJIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.
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5. Koposun, H.B. O6mas xumust: yde0. Il TEXHHUYECKUX HAmpaB. W crei. By30B /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

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

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHHN. XUMHS M XUMHUYECKash TEXHOJOTHUsS: HAy4IHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHMYECKHX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
MMOATOTOBKH M CTIEIUAIBHOCTEH THeBHOU GopMbl oOyuerHus / O.A. Mumrypuna,; MarHUTOrOPCKHIA TOC.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
TekcT : HenocpeaACTBEHHBIN.

2. Komama, JLI. Xwumudeckas TepMOAMHAMHUKA: METOIWYECKHE  YKazaHUS  JUIS
CaMOCTOSITENIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» JUld OOYy4aroIlMXCsl BCeX HalpaBlICHUI
MOJTOTOBKH M crnenuainbHocTel Bcex (opm oOywenuss / JLI'. Komsma; Marauroropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HernmocpeCTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
yKa3aHU K JJa0opaTOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» JUIsI 00YJaIOIUXCsl BCEX HAPABICHUH
MOATOTOBKHU U crenuanbHocTel Beex Gpopm ooyuenus / JI.I'. Konsana, E.B. Tapactok; Marauroropckuii
roc. rexuuueckuid yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHus JUIs CaMOCTOATENBbHOM paboThl MO AUCHUIUIMHE «XHUMHUsA» Ul OOy4aroIIMXCsl BCEX
HalpaBJIeHUW TOJATOTOBKM W creruanbHocTe Bcex ¢opm oOyuenus / H.M. Pommonoma, A.IL
ITonomapes; Maraurtoropckuit roc. rexuuueckut yu-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HermocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
TUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunueckuit yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs M0 BCEM HAIpaBJIEHUSM MOATOTOBKH U CHEIHMATBHOCTIM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumrypuna; MarauToropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
Tekcr : HenmoCpeICTBEHHBIN.

7. Konsipa, JI.I'. KonouaHble pacTBOpBL: METOIUYECKHE yKa3zaHUs K JabopaTopHOil paboTe mo
TUCHUIUIMHE «XHUMUs» A 00ydaromMXCsl IO BCEM HAIPaBICHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenwms / JI.I'. Komsna, JI.A. bonbsH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. Y. Hocosa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIM.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMUYECKHE YKa3aHUs K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTe Bcex Qopm oOyuenus / JI.I. Konsma, E.B. Tapactok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOAUYECKas pa3padoTKa K CaMOCTOSITEIBHOW paboTe asi 0oOyJaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEHHMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3.P. Mynnuna; Marauroropekuii roc. Texunyeckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCHl: METOIWYECKHE YKa3aHHs
nmabopaTtopHoit paboTe MO MUCHUIUITMHE «XUMHUS» JUIsi OOYYaloIIUXCS IO BCEM HAIpPaBICHUSM
MOATOTOBKM W CIENHUATBLHOCTSIM Bcex ¢dopm oOyuenus / O.A. Mwumypuna, H.M. Pomnonora;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. .

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

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uis ; 1557 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

Haunonanenas wuHpOpMalMOHHO-aHATUTHYECKAs
cuctema — Poccuiickuii UHIEKC HAYYHOTO
mutuposanus (PMHII)

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

IMTouckoBas cucrema Axamemus Google (Google
Scholar)

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

Nndopmanvonnas cucrema - EguHoe 0kHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpexKICHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTHY

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

Poccuiickas I'ocynapcrBenHnas o6ubnuorexa.
Karasorn

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

OnexkTpoHHble pecypcbl Oubanorexku MITY um.
I'.11. HocoBa

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

9. MarepuaibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIIUHbI

MaTepI/IaJ'II)HO-TeXHI/I'—IeCKOG obOecrieueHue JUCIMITIIMHBI BKIIFOYACT:

K

Tun u Ha3BaHWE ayJUTOPHUH

OcHanieHue ayJInTopun

u

WHAUBUIYAIbHBIX KOHCYJIbTAIUMH,
TEKYIIEro KOHTPOJIs U

YueOHbIC ayqUTOPUH IS MynbTUMEIUHHBIE CPEACTBA XpaHEHUs, Mepenayu
MPOBEACHUS 3aHATUN npeacTaBieHus HHOOpMaALTUU

JEKIIMOHHOTO THUTA

Y4aeOHbIC ayTUTOPUH JJISI OOGopynoBaHue /IS BBITTOJTHEHUS JTA0OPaTOPHBIX PadoT,
MpoBeeHUS Tab0PATOPHBIX XUMUYECKas MOCy/1a, PEaKTUBBI,

3aHSATUM, TPYNIOBHIX H Harmsimapie MaTepuabl: TaOIHITbI, CXEMBI, TIJIAKATHI.




Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

MPOMEKYTOYHOU aTTECTALUHU

ITomMemenus nisa
CaMOCTOSATEIbHON PaboOTHI
o0yuaromuxcs

Ilepconanbhbie

kommbioTepel ¢ maketom MS  Office,

BBIXOJOM B I/IHTepHeT H C JOCTYIIOM B DOJEKTPOHHYIO

nH(pOpMaIMOHHO-

00pa3oBaTeNnbHyI0 Cpealy YHUBEPCUTETA

[TomernieHus 1151 XpaHEHUsI U
POQUTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYyTI0BaHHS

Cremnaxu, celibl st XpaHeHUs1 y4eOHOT0 000py10BaHUS
NHCTpYMEHTHI J11 peMOHTa J1abopaTOpPHOTO

o0opynoBaHusl.




