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Pabouass  mporpamma  coctaBieHa Ha ocHoBe @DPI'OC BO mnmo  crnenuaabHOCTH
08.03.01 CtpoutenscTBO, yrBepX)aAeHHOro nprkazoM MOuH P® ot 12.03.2015 r. Ne 201.

PaGouass mporpaMMa pacCMOTpeHa ¥  oOfoOpeHa Ha  3aceJaHMH  Kadeapbl  XMMHH
« 18 » cenTs6bps 2017 r., mpotokon Ne 1.
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1. Iles1i ocBOEHUS TUCITUILIHHBI

[lenssMu OCBOGHHUSI TUCHHUILIUHBI «XUMHS» SBIsSeTCsS (opMupoBaHHue (yHIAMEHTATBHBIX
3HaHHI>'I B 06.HaCTI/I COBpeMeHHOﬁ XUMHH, BKIKOYAIOIINX OCHOBHBIC IIOHATHUA, 3dKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIAE CBOMCTBA XHMHYECKHUX COCAMHEHUH; pa3BUTHE HABBIKOB
CaMOCTOHTGHBHOﬁ pa6OTI>I, HGOGXO,Z[I/IMBIX JUUIA HpI/IMeHeHI/IH XUMHNYCCKUX 3HaHI/II>'I HpI/I I/I?)y‘IeHI/II/I
CIIELMATBHBIX TUCIUIUIMH U aJbHEUIIEH MPAKTUYECKON IEATeIIbHOCTH.

2.MecTo AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOl NpPoOrpaMMbl NOJATOTOBKH
0akajaBpa

Hucrunmuaa b1.b.11 «Xumusa» BxoauT B 0a30Byl0 dacTh Oyioka 1 oOpa3zoBarenbHON
[IPOrPAMMBI.

3HaHWS W YMCHHS CTYJCHTOB, IOJyUYCHHBIC INPH HM3Y4CHUW JAHHOH JHUCHUIUIMHBI OYIyT
HGOGXO,Z[I/IMBI 508 HpI/I ;[aaneI‘/'ImeM I/I3yLIeHI/II/I TaKuX AJUCLHUIIIINH, KaK <<CTpOI/ITeJIBHBIe MaTepI/IaJIBI»,
«MHXeHepHbIe CUCTEMBI M 000pYAOBaHUE 3aHN», «CTpouTenbHas Gu3uKa.

3 Komnerenuuu odyuaiomerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHHS TUCHHUILINHBI
IUIAHMpYeMble pe3yJabTaThbl 00y4eHust

B pe3ynbraTe 0CBOCHUS NUCHUTUTHHBI «XUMUsI» 00yUYaIOIIHIICs TODKEH 00JIagaTh CIeayoneit
KOMIIETCHIUEN:

CTpyKTYpHBIN 2JIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUHU

OIIK-1

CHOCOOHOCTBIO UCII0JIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCILUILINH B
npodeCCHOHATBLHOM 1eATeNbHOCTH, IPUMEHATh METOIbl MATEMAaTHUECKOT0 aHAIIN3A U
MaTEMAaTHYECKOTO (KOMIIBIOTEPHOT0) MOAEIUPOBAHNUSA, TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO
VICCJIEJOBAHMUSI

3HaThb - OCHOBHBIE XUMHUYECKHUE MOHATHUSA, TIOJI0KEHHUS U 3aKOHBI;

- METOJbl XMMUYECKOI'0 aHaJIM3a BELIECTB U 00BEKTOB OKPYXKAroIei
Cpensl;

- COBPEMEHHBIE HANPABIEHUS PA3BUTHS HayUHBIX TEOPUI, METObI
TEOPETUYECKOr0 U HKCIEPUMEHTAIBbHOTO UCCIICIOBAHMS

Ymersb - pelIaTh pacyeTHBIE 33/1a41 IPUMEHUTENBHO K MaTepuaty porpaMMsl;
- pelaTh pacyeTHbIE 3aJa4l IPAKTUUYECKOIO COJIEP/KaHNUS;

- IPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUS CAMOIPOU3BOJIbHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMHUUECKUX CUCTEMAX;

- IPUMEHATh METO]Ibl MaTEMAaTHYECKOr0 aHAJIN3a U MaTEMAaTUYECKOT O
(KOMIIBIOTEPHOT'0) MOAEIUPOBAHNUS, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOIO UCCIIEIOBAHNUS

Bnanmers - HaBBIKaMU IPUMEHEHUSI OCHOBHBIX XMMHYECKHX 3aKOHOB B
po¢eCCUOHATBHON JIEATETLHOCTH;

- MPAKTUYECKUMHU HaBBIKAMH TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
HCCIICI0BAHUS B 00JIaCTH XUMHH;

- METO/IaMH1 UCCIICJIOBAHUS B CIIOCOOHOCTHIO OOBSCHATD €ro Pe3yIbTaThl
MIPUMEHUTETHHO K TPOPECCHOHATILHON JEATETHhHOCTH

OIIK-2

CIIOCOOHOCTBIO BBIABIIATh €CTECTBEHHOHAYYHYIO CYHIHOCTh MpoOJeM, BO3HUKAIOMIUX B XOE
IPOM3BOJICTBEHHOIN JEATENIbHOCTH, NPUBJIECYb IS UX PEIICHUS COOTBETCTBYIOLIUH (HU3UKO —
MaTeMaTUYECKUM anmnapar




3HaTh

- OCHOBHBIE XMMHYECKHE TTOHATHS, TIOJIOKEHHUS U 3aKOHBL;
- COBPEMECHHBIC HANIPABJICHHS Pa3BUTHS HAYYHBIX TCOPHIA;
- METOABI TEOPETHYECKOTO M JKCIEPUMEHTAIBHOTO HCCICIOBAHHS B
001aCTH XUMHHU

npodeccroHabHOMN eSATENbHOCTH;
- MPAKTUYECKUMHU HABBIKAMHU TEOPETHUECKOTO M HKCIEPUMEHTAJIbLHOTO
HCCIIEA0BAHUA B O6HaCTI/I XUMHHU,
COOTBETCTBYIOIIHKI (PU3HKO — MATEMAaTUYECKHI ammapar

YMmerb - pelaTh pacyeTHbIE 3314 IPUMEHUTENIBHO K MaTeprary IporpamMmmsl;
- TNPOTHO3UPOBATH BO3MOXHOCTH IPOTEKAHHS CaMOIPOU3BOJIBHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMUUYECKUX CHCTEMAX;
- COYETaTh TEOPUIO M MPAKTUKY JJIs PELIEHUS] MH)KEHEPHBIX 3a4a4
Bnanets - HaBbIKAMHM TNPUMEHEHUS OCHOBHBIX XHMHMUYECKMX 3aKOHOB B

IMPpUBJICKAA [JII HUX PCHICHUA

4. CTpyKTypa M coiep:KaHue TUCHUIIHHbI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX CIUHUIIBI 72 aKaJ. Jaca:
— KOHTaKkTHast pabota — 34,95 akan. yaca:
— ayauTtopHas — 34 akaj. Jaca;
— BHeayautopHas — 0,95 akan. yaca;
— caMmocTosTenbHas padota — 37,05 akaj. yaca;
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1. XuMuueckas 1| 3 321U | 6 |-odopmieHne oTyeTa No |3ammra OIIK-1
TepMOIMHAMUKA nabopaTopHoO# pabdoTte; naGopaTopHoil  |-3yB
- PCIICHUE IOMAIIHETO | oG orey OIIK-2
3agadus Ne 1; Tlomariaee -3yB
- CaMOCTOATEIHHOE
o 3aganue Ne 1.
H3ydeHue yueOHol 1 T
HAY4JHOMN JTUTEPaTypEL. CCTHpOBAHHC.
2. XuMudeckas 1 2 2 6 |- odbopmieHue oT4era 1o |3ammTa OIIK-1
T — naboparopHoit padbore; naGopaTopHoil  |-3yB
- PCIICHUE IOMAIIHETO | oGy OIIK-2
3aganms Ne 2; Jlomanmee -3yB
-CaMOCTOSITETTFHOE
v 3aganue Ne 2.
u3yueHue yueOHoi u T
HAY4YHOMN JTUTEPaTypEL. CCTHPOBAHHC.
3. PactBOpBI 1| 4 4/11 | 6 |- ohopmieHHE OTYETA 10 |3arura OIIK-1
naboparopHoit padbore; naGopatopHoii  |-3yB
- PEIICHUE JIOMAIIHETO | a6y OIIK-2
3aganug Ne 3; Jlomansee -3yB
-CaMOCTOSITEITLHOE
9’ 3aganue Ne 3.
u3ydeHue yueOHol u -
Hay4YHOU JIMTEPATYPHI. CCTHPOBAHMC.
4. JlucriepcHele 1 2 2 6 |- odbopmieHue oT4eTa 1o |3ammTa OIIK-1
CHCTEMEL nabopaTopHoOi paboTte; naGopaTopHoil  |-3yB
-CaMOCTOSITEIIbHOE paGoTHI OIIK-2
usydeHne yieOnon M \recrynopapme.  |-3yB
HAyYHOM JIUTEPATYPBI.
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5. OkucIUTENbHO- 1 2 2111 6 3amuTa OIIK-1
BOCCTAaHOBUTENbHbBIE - OQ’OPMHGHI”I? OTHCTA 10 | jagopaTopHOl  |-3YB
HpoIeccH! nabopaTopHoii pabdore; PABOTEL OIIK-2
- PEIIEHHE JOMAIIHETO |7 arnpee 3yB
3aganug Ne 4; No 4
-CaMOCTOSITEIbHOE 3aZlaHne N2 2.
u3yueHHe yUeGHOH u |1 CCTHPOBAHHE.
Hay4YHOU JIUTEPATYypPHI.
6. 1 4 4121 | 7,05 |- obopmieHHe OTUETA 11O |3anuTa OIIK-1
DNEeKTPOXUMHUYECKHUE 1abOpaTopHON paboTe;  |naGopaTopHOii  |-3yB
CHCTEMBI - PCIICHUC IOMAIIHETO | 4G 0T, OIIK-2
3agaHusg Ne 5; Jlomanmee -3yB
-CaMOCTOSITEIbHOE
o 3agaaue Ne 5.
u3ydeHue yueOHol u T
HAY4YHOI JTUTEPaTypBhL. CCTUPOBAHMC.
Hroro no 1| 17 | 17/6M |37,05 3auer
AUCHHILTHHE:
5. O6pa3oBaTesibHbIe H HHPOPMAIMOHHbIE TEXHOJIOTHH
B mpomecce mpenomaBaHus — AMCHUIUIMHBL  «XHUMHS»  HOPUMEHSCTCS — TPAJAMIIMOHHAS

MH(POPMaITMOHHO-KOMMYHHUKAIIMOHHAS 00pa30BaTEIbHBIC TEXHOJIOTHH.

Jlexiuu TPOXOAAT Kak B HH(OpMAMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTeIbHOE
W3JI0)KEHUE MaTepuaia B JAUCUUAIUIMHAPHOW JIOTHKE, OCYIIECTBIAEMOE MPEUMYIIECTBEHHO
BepOAIIbHBIMU CPEJCTBAMHU, TaK U B (hopMe JIeKIHii-Oecelbl MM JUajiora ¢ ayIuTOpHei, JIeKIui ¢
MPUMEHEHUEM JJIEMEHTOB «MO3TOBOM aTaKW», JEKIMH-KOHCYIbTAIUH, TI€ TEOPETUUCCKUI
Marepua 3apaHee BbIAACTCS CTYJIEHTaM JIJIsl CAMOCTOSITEIbHOTO U3YUEHHUs], AJIs MOArOTOBKH BOIIPOCOB
JIEKTOPY, TAKKUM 00pa3oM, JICKITUS TPOXOIHT 110 THUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMumO 3TOrO0 B JEKIMH MOTYT HCIOJIB30BAThCA DIEMEHTHI MPOOIEMHOTO H3JI0KCHHUS.
[TpobneMHas neKIus HAYMHAETCS ¢ BOMIPOCOB, C MTOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0J1€ M3JI0KCHHS
MaTeprana HeoOXOJUMO PEemIuTh. Takas JeKIus MPEeACTaBIsSeT COOOW 3aHSATHE, MPEAIoJiararomiee
WHUIMAPOBAHHOE TIPENOJaBaTeIeM TMPUBICUYCHUE ayAUTOPUU K PEHICHUIO KPYMHOM Hay4dHOU
npoOJeMbl, pPacKpbIBA€T BO3MOXKHBIE IyTH €€ pEUIeHHs, MOKAa3blBaeT TEOPETHUYECKYID W
MPAKTUYECKYI0 3HAYUMOCTh JOCTHKeHUH. Ha mpoOneMHO# JIEKIIMM HOBOE 3HAHHWE BBOIUTCS Kak
HEU3BeCTHOE i oOydaronuxcs. [lonydennas nadopmanus ycBauBaeTcst Kak THYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO IS ceOs 3HAHUS.

Ocoboe MecTo B TpoIlecce MPENnoJaBaHUs TUCIUILUIMHBI «XUMUS» 3aHUMAIOT JIEKIUH C
WCIIOIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO IKCIIEPUMEHTa, KOTOPHIA MO3BOJSET Hambosee
MOJIHO PEAU30BaTh METOJ MPOOJIEMHOr0 OOY4YEeHHs dYepe3 IMOCTAHOBKY TMPOOJIEeM C IOMOIIBIO
JNEMOHCTpAIIMK  SIBJICHUH, pEaKIUid WM TporeccoB. Bo3MoXHO oObeauHEHHWE B JIEKIMOHHOM
M3JI0KEHUHU TTPUEMOB MBICIIEHHOTO U PEaJbHOTO SKCIIEPUMEHTA, YTO JaeT BOZMOXXHOCTh (DOPMUPOBATH
3HaHUS 00Jiee BEICOKOM CTeIleHU 0000IIEHHOCTH.

Hns  peanuzanuu  MHGOOPMAIIMOHHO-KOMMYHHMKAIIMOHHOM

00pa30BaTeNbHOM  TEXHOJIOTUU



MPOBOASATCS JIEKLIMU-BU3YAIU3allMi, B XOJ€ KOTOPBIX H3JI0)KEHHE TEOPETHUECKOro Marepuaia
COIIPOBOXKAACTCS PE3CHTALUEH.

JlekiMoHHBIN MaTepuai 3aKperuiaeTcs B Xo/e J1abopaTopHbIX padoT, B X0/€ KOTOPBIX ydeOHas
paboTa mMPOBOAMUTCS C peaJbHBIMH XHMMHUYECKMMHM BemiecTBaMu. Ha maboparopHbeix paborax
BBITMIOJHAIOTCS TPYIIOBbIE WIM WHIAUBUAYalbHbIE 3aJaHud O mpoijaeHHoW Teme. llpoBenenue
n1a0opaTOpHBIX paboT HEOOXOOUMO MpPEaBAPATh WHCTPYKTAXEM IO MpaBuiaM Oe30macHOi paboThl B
XuMudeckon madopaTtopur. OCHOBHBIM YCIOBHEM JIONyCKa CTYIAEHTOB K jabopaTopHOil pabore
ABIISIETCA WX O0s3aTeNbHasl MOATOTOBKAa K HEH C COCTaBlIEHHMEM TeopeTHueckoro BBenaeHus. [lpu
MPOBEIECHUU J1a00paTOPHBIX 3aHATHH HCHOJb3YyEeTCd METOJ KOHTEKCTHOrOo OOy4YeHUs, KOTOpBI
MO3BOJISIET YCBOWTH MaTepuan IyTeM BbBISBIEHUS CBS3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome TOro, 1menecoo0pa3HO  HCIOJNB30BaTh  TEXHOJOTMIO  KOJUIEKTUBHOTO
B3anMMOOOyueHus (mapHyio paboTy) Tpex BHIOB: CTaTHYecKass Tmapa, JAWHaAMUYecKkas Tapa,
BapUallMOHHAs I1apa; COBMENIas €€ ¢ TEXHOJOTHed MOIYIbHOro 00ydeHusi. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BHIBOIBI 10 CEPUU OTIBITOB, UCIIOIB3YS TPUEMbI AaHAIOTHH
Y CpaBHEHHS.

CamocrosiTenbHas paboTa 00yJaromuxcst ABIAETCS OOHUM U3 Hanbosee dYPPEeKTUBHBIX CPEICTB
pa3BUTHs NOTpPeOHOCTH K Oyaymiemy camooOpasoBaHuio. CaMocrosiTenbHass paboTa 00y4aroImuxcs
BKJIFOYAECT B ce0s camble pa3sHoOOpa3Hbie (HOpPMBI YyUeOHOH IEATEIHHOCTH: BBHIMOJHEHUE JOMAITHHUX
3ajaHuii, 3aBepuieHHe Oo(QopMieHHS Ta0OpaTOpHBIX pPadOT, MOATOTOBKAa K MPAKTUKYMY, H3y4eHHE
OCHOBHOTO M JOTOJHHUTEIBHOTO Marepuajga Mo y4yeOHWKaM W TOCOOWSM, YTEHHE W TpopadoTKa
HAy4YHOH JMTepaTypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pabOT, MOJATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOTOBOM aTTecTaluu.

CamocrosarenbHass paboTra oOydaroumMxcsi JOJDKHA ObITh HampaBlieHa Ha 3aKpervIeHUs
TEOPETUYECKOr0 MaTepuana, M3JI0KEHHOIO IMpenojaBaTesieM, Ha MpoOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha MOATOTOBKY K JIa0OPATOPHBIM 3aHSTHSM, BBIOJHEHHE TOMAITHUX
3aJlaHul U MOJITOTOBKY K PyOEKHOMY M 3aKIIIOUUTENIbHOMY KOHTpOJt0. [Tomumo sToro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE IPE3CHTALUH.

CamocrosrenbHas paboTa o0yyaromuxcsi 0 AUCHUIUIMHE «XUMHUs» BKIIIOUAET pellleHue 3a/1a4
U BBIIOJHEHHWE 33JaHUN  PENpONyKTHBHOTO XapakTepa IO alrOpUTMY, IMPEAJIOKCHHOMY
MpernojjaBaTesieM.

[Tpu npoBeeHnU pyOEKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJIS OCHOBHBIMH 33JJa4aMH, CTOSIIIMMU
nepeJl MperojaBaresieM, sSBISIOTCS: BBISBICHHE CTENEHH MPaBUJIBHOCTH, 00beMa, IIyOMHBI 3HAHHM,
YMEHUH, HAaBBIKOB, IIOJIyYEHHBIX TIPH H3YYEHUH Kypca Hapsly C BBIBICHUEM CTEICHH
CaMOCTOSITENTbHOCTH B TPUMEHEHHH MOJIyY€HHBIX 3HaHUN, YMEHUHN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIC CPEJICTBA IO3BOJSIOT OSKCIEPUMEHTHPOBATH C HOBBIMH
dbopmamu koHTposisa. OOyuaromuMmcsi NpeAsiararoTcsi TEeCThl M 3aladd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHCTEMOH MpoBepKu. B oTimume OT OOBIYHOTO TECTHPOBAHUS TaKOW CHOCO0
KOHTPOJISI TO3BOJISIET CTYAEHTAaM B JII000€ BpeMsl MIPOUTH TECT, MPOAHATIU3UPOBATH OUIMOKH U MPONTH
TECT BTOPUYHO.

B nomonmueHnn kK Kypcy «XHMHH» OOYYaIOIIMICS MOXET MPOWTH B IHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oObSICHSIECT U U3MEHsIET OKpykaromuid Mup». Kypc cocrout u3 10 nexrmii.
Kypc nexumii naér mepBoHavalbHOE MPEACTABIEHWE O XUMHUU U €€ POJM B JKU3HU 4YEJIOBEKa U
obmectBa. OH cocToUT U3 ABYX 4acteil. [lepBas M3 HUX paccka3blBaeT O TOM, KaK XUMHUS OOBSICHSIET
OKpY)KaIOIIUKA MHUpP: KaK YCTPOCHBI BEIIECTBa, MOYEMY M KaK HIYT XUMHUYECKHUE PEaKIUH, Kakue
BEIIIECTBA OIPENENIAIOT CBOMCTBA JKUBBIX CUCTEM. BTopas 4acTh MOCBAILICHA NMPHUKIAJHBIM aCIEKTaM
XUMHH: OHA MOKAa3bIBAET, KAK XMMHUS BIMSIET Ha KU3Hb OOLIECTBA U YJIyYIlIaeT MOBCETHEBHYIO KU3Hb
moaei. B Hell pacckas3plBaeTCs O LEHHBIX MPOAYKTAX XMUMHUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHMU M HOBBIX MaTepHallax, HOBBIX BEIIECTBAX, HCIOIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. ExxeHenenbHble 3aHATHA OyayT BKJIIOYATh MPOCMOTP
TEMATHUYECKUX BHJICOJIEKINNA U BBINOJIHEHUE TECTOBBIX 3aJaHUN C aBTOMAaTHU3UPOBAHHOW IMPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJaHUi C mociexyomuMm obcyxaeHueM Ha Qopyme. Kypc sBusercs
o01ieo0pa3oBaTeIbHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUUTAH HA HIUPOKYIO Ay TUTOPHUIO
CIIylIaTesiel, B epBYyI0 ouepeb 00YJaromuXcs HEXUMHUUECKUX BY30B U (aKyJIbTETOB U JIIOJIEH, yiKe



MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO JKEJAIOIIMX OOJBbIIE Y3HATh 00 OKPYKAIOIIEM MHUPE H
MTOBBICUTH CBOU OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAHYeCKOe o0ecnieYeHne CAaMOCTOATEIbHOM padoThl 00y4aroImXxcst

CamocrosiTenbHast pabora oOydarolmuxcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOTUT KaK BO BpeMs JIAOOPATOPHBIX 3aHATHUM, TaK W Ha TUTAHOBBIX KOHCYIbTAIlUSAX, W Ha
BHEAY/IUTOPHYIO, MPOUCXOMASIIYI0 BO BpeMsl MOJATOTOBKM CTYAEHTaAMH OTUYETOB IO JIa0OpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUS IOMAITHUX 3aJaHuM.

AymutopHas caMmocTosTenbHass paboTa OOydaromuxcs TMpPeanojiaraeT  MPOXOXKICHHE
TECTUPOBAHUS 110 KXKAOMY pa3/ielny TUCHUIUIUHBL. TecThl BKIIOYAIOT TEOPETUUECKHUE U MPAKTUUYECKUE
3a/laHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIYOOKOrOo MOHMMAHUS W3YYEHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKAOMY BOIIPOCY Mpeajaraercs 4eTblpe BapUaHTa OTBETOB, CPEAU
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylnbTaToOB OCYIIECTBISETCS MyTEM
COIIOCTABJICHHUS MOJIYYEHHBIX PE3yJIbTAaTOB C ATAJIOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcuManbHOe
KOJIMYECTBO 0AJUIOB B K101 Teme Kypca — 10.

BapuaHTBI TeMAaTHYeCKHMX TECTOBBIX 3aJaHUI /151 TEKYIero KOHTPOJIS
KoHTpoJbHBIE BONPOCHI 10 TeMe «XUMHYecKasi TEPMOTHHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TIOHATHE CUCTEMBI, BUABI CUCTEM.
TepmoauHaMudeckne napamMeTpsl U PYHKIIUH COCTOSTHHS CUCTEMBI.

Bryrpennsis sueprus. Pabora. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKY (BBIBOJ).

OHTaNbNuUs Kak GYHKLUS COCTOSHUS CUCTEMBI. DHTANbINA 00pa30BaHUs BELECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakunu. DakTophl, BIMAIOMIME HA TEIIOBOH APQEeKT
XUMHYECKOW PEaKIUH.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CrnencrBus us 3akosa I'ecca.

9.  Durpomnus Kak (YHKIHS COCTOSHUS CUCTEMBI.

10. Bropoli 3aKOH TepMOJIUHAMUKH.

11. Tperuii 3aKOH TEPMOANHAMHUKH.

12. DOwueprus ['n66ca.

13. HanpasieHue caMOIpOU3BOJIBHOIO MPOTEKAHUSI XUMUUECKUX PEAKIIUM.

S e

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA»

Xumnueckasi KUHeTHKa. CKOPOCTh XMMUYECKOM pEeaKIuy U METO/IbI €€ PEryJIUPOBAHUS.
Binsinue KOHUEHTpalMKU Ha CKOPOCTh XUMHYECKOM PEaKIUK (3aKOH JEUCTBYIOIIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMuueckoi peakuuu. [Ipasuno Bant — Iodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopust mepexogHOT0 KOMIUIEKCA. DHEpreTUYecKas quarpaMmma.

Kpusas Makcsenna — bonbiimana. DHepreTuueckuii 6apbep.

Karanutrnueckne cUCTEMBI.

BinstHue karanusaropa Ha CKOPOCTb XMMHUYECKON pEeaKkIUu.

["'oMOreHHsbIi 1 TeTepOreHHbIA KaTalus.

KonebarenpHble peakium.

Xumudeckoe paBHoBecre. OOpaTUMBbIC B HEOOPATUMBIEC PEAKIIHH.

Koncranta xuMHuueckoro paBHOBECHS.

Cwmenenune xumuyeckoro pasHoBecus. [Tpunnun Jle-IllaTtense.

Biusinue KoHUEHTpaIy, 1aBJICHUs] U TEMIIEPATYPBHI.

®a3oBbI€ paBHOBECHS.
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da3oBBIC AuarpaMMBbl AJid OJHOKOMITIOHCHTHBIX CUCTEM.

KonTpoJbHbie Bonpockl 1o Teme «PacTtBopbi»

ITonsarue pactBopa. PactBopumocTs BemecTsa. PactBopuMocCTs rasa.

PactBopel. CrocoObl BBIpaXEHHUs KOHIICHTPAIIUM PACTBOPOB (MaccoBas JOJs, MOJIApHas
KOHIIGHTpAIlKs, MOJISIPHASI KOHIEHTPALUs SKBUBAJICHTA, MOJIbHAs JOJIsA, TUTP).

KonnuratuBHele cBOMCTBa pacTBOPOB. MneanbHbI pacTBOp.

3akonsl Payms: I (tonomerpudeckuit) u 11 (30yminockonnyeckuit 1 KpUOCKOMUYECKUH ).

Ocmoc. OcmoTrueckoe nasieHue. CxemMa 0CMOMETPA.

KucnotrHo-ocHOBHbBIE B3aMOIEHCTBUS BELIECTB.

Nonnas Teopusi KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIE TIOHATHUS U TOJIOKEHUS TEOPUU
AppeHnnyca.

Juccoumanus KHCIOT, OCHOBAaHMWA M COJEH C TOYKM 3pPEHUS] MOHHOM Teopun AppeHuyca
(mpuMepBI).

Crenenp auccornuanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Jucconmarus ciadbix 37eKTpoauToB. KoHCTaHTa quccouanum.

3akoH pazbasneHus: OcTBagbia.

Peakuuu noHHOTO OOMEHa MEXIY 3JICKTPOIUTaMU (Ha MpUMepe peaknuil oopazoBaHus cl1aboro
3JIEKTPOJINTA, OCAJIKa U Ta3a).

[IpounsBenenue pacTBOPUMOCTH.

HNonHoe npousBenenre BoAbl. BonopoaHblil M THAPOKCUIIBLHBIN TOKA3aTEIIH.

I'maponus coneit. Tunel ruaponusa Coeu.

KonuyecTBeHHBIE XapaKTEpUCTUKHU MPOLECcCa THAPOIIH3A.

@DakTOophI, BAUAIONINE HA MPOIECC TUIPOIIU3a.

KoHTpobHbIE BONPOCHI 0 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cMecu. [{ucnepcHble CUCTEMBL.
HucnepcHocth. Knaccudukamm AuCepCHBIX CUCTEM.
Komnounnsie pactBopsl. JInopuisHbie 1 110()OOHBIE KOJITIOUIBI.
Crioco0b! nostyueHus KOJUIOMIHBIX pacTBOPOB.

CtpoeHne KOJTOMIHBIX YaCTHULL.

[TpaBuino ®asHca — [leckosa.

Y CTONYMBOCTD KOJTOUAHBIX cucTeM. CTaOMIIN3aTopHI.
Koarynsuust mtuouibHbIX 1 TH0(GOOHBIX KOJUTOUIOB.
CenumeHTaIMs KOJIJIOUIOB.

Koarynauus KOJUIOMIHBIX paCTBOPOB JIEKTPOJIUTAMH.
[IpaBuno Ulynsne — [Mapau. Koarynaupyromas criocOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DNEeKTpUUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KounTpoJbHbIE BOIPOCHI 10 TeMe
«OKHNCIUTETbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHI»
OCHOBHBIE TOHSATHS TEOPUU OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHEIC CBOMICTBA BEIISCTB.
Baxneinine oKUCIMTEIN X1 BOCCTAHOBUTEIIH.
Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (TPUMEPHI).
OKHUCIINTEIFHO-BOCCTAHOBUTEIIHLHBIM ITOTCHITHAIL.
VYpasuenue HepHcra.
CocTaBieHHUe OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUM.
Hanpagpnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.
KoHTpoJibHbIe BOPOCHI O TeMe «JIEKTPOXUMHYECKHE CUCTEMbI»

DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOIECCOB.



DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAIOIINE HA TPAHULIE pa3jiena «METaIl — PaCTBOP».
lanpBannyeckuii 3neMeHT Jlanuais — SIkoOu.

DIEKTPOABUKYILAsA CHJIA TAIIbBAHUYECKOTO AJIEMEHTA.

W3mepenue HNEKTpPOAHBIX NOTEHUUANOB. Psa CTaHOApTHBIX 3JIEKTPOJHBIX IOTEHIMAJIOB.
CBolicTBa METAJIOB B COOTBETCTBUHM C MX MOJIOKEHUEM B Py HAIPSIKEHUM.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PaCcIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TIPOLIECCHI.

OO6wenunenHbli 3akoH Papanes. Beixo mo Toky.

Koppo3zus metamios. Knaccudukarus Koppo3nOHHBIX TTPOIIECCOB.

0. Xwumuueckas KOppo3usl.

1. DnekrpoxuMuyeckass KOppo3us. AHOJIHOE OKHMCIEHME METaula U KaTOAHOE BOCCTAHOBJIEHHE
OKHCIIUTENS.

12.  TIpumepsl KOPpPO3UHU B KUCIION Cpefie U aTMOC(EepHON KOPPO3HUH.

13.  CxopocTbh KOppO3HH.

14. 3amuTa METaUIOB OT KOPPO3HUHU.

15. 3amuTHBIC MOKPHITHS.

16. DneKkTpoXMMHUYECKHE CIIOCOOBI 3aIIUTHI OT KOPPO3HH METAILIOB.

17. Xumudeckre UCTOYHUKHU TOKA. [ 'albBAHMYECKUI AIEMEHT.

18. XuMmudeckue UCTOUHUKH TOKA. AKKYMYJISTOPBL.

19. Xumunyeckre NCTOYHUKHU TOKA. TOIUIMBHBIE AJIEMEHTHI.
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BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUM V15l CAMOCTOATEbHOI Pad0ThI CTYIEHTOB 110
TeMaM

JlomalHee 3agague No 1
1o TeMe «XHMHYeCKasi TEePMOIMHAMHUKA»

B nmomaniaem 3aaHuM M0 TeMe «XUMHUYeCcKas TSPMOJIUHAMHUKA»: TIepBas 3a/1aya OIICHHBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 Gam.

3agava Nel

Jna peakuun CHy o + COy () = 2 CO ) + 2 Hy (p onpenenuTe BO3MOKHOE HAIpPaBICHHUE
CaMOMPOU3BOJIBHOTO TEUEHUS PEAKIMH MPU CTaHJAPTHBIX YCJIOBHSX U npu Temmeparype T = 927 oc,
€CJIM TETIOBOM (P (EKT peakiuu 10 3aJaHHOW TEMIEPaTyphl HE U3MEHUTCS. Y KQKHUTE: a) BBIACIISICTCS
WIM TOTJIONIAeTCS JHEPrHsi B XOJA€ peaknuu; O) MPUYNHY HaWJECHHOTO HW3MEHEHUsS SHTPOIUU.
PaccuuraiiTe TemnepaTypy Hauajga peakiuu.

3agaya Ne2

Beruucnute temnosoit a¢¢ext peakuuu: CaCy ) + 2 HoOqy = Ca(OH), () + C2H» (1), monb3ysch
CTaH/IAPTHBIMU TEIUIOTaMU 00pa30BaHUS pearupyromux BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJIOTUTCS TIpH oOpazoBanuu 2,24 1 C,H,?

3agaua Ne3

[Io TepMOXMMHYECKHMM  ypaBHEHHUSM  pacCuuTaWTe  TEIIoBOM  3P(EKT  peakuuwu:
Hy i + COz ) = CO (1 + Hy O(y. TepMoXuMHUECKUE YpaBHEHUS:

a) H2 () + 1 02 T = HzO ()> AH = —241,9 KH}K;

6) 2 CO o t 0O, = 2 CO, (r)» AH = -566,2 KI[)I(

Jlomaniaee 3aganmue No 2
o TeMe «XUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XHMHYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
Oanna; Bropas — B 0,5 6asuia; TpeThs, yeTBepTas u nsaTas — B 1 6a.

3amaga Nel



Peakuusa mporekaer no ypasHenuto: O; ) +2 CO ) = 2 CO; () HavanbHble KOHLIIEHTpanuu
pearupyromux BemiectB paBHbl: [O,] = 1,2 monw/a, [COJ= 0,8 monb/n. Bo ckoabko pa3 U3MEHUTCA
CKOpPOCTh MpsiMOH peakiuu, korna npopearupyetr 30% CO? Bo CKOIbKO pa3 U3MEHSTCA CKOPOCTH
MPUMOUN U OOPAaTHOM peaKkluy, €ClIi YBEITUYHUTh JaBICHHUE B CUCTEME B JIBa pa3a’

3amaua Ne2

[Ipn Temneparype 40 °c HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpH KOTOPOM JTO K€ KOJHMYECTBO BEIIECTBA BCTYNUT B PEAKIUIO IpU
temneparype 200 °C, ecmn TEMIIepaTypHbIA KOA(PPHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo ckoibko
pa3 U3MEHHUTCA [PU ITOM CKOPOCTh peaKIun?

3amaya Ne3

Haiinute HavanbHble KOHIIEHTPALIMM MCXOJHBIX BEUIECTB M KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe 1y + H2O () = FeO (1) + Hy (1), €ciin paBHOBECHBIE KOHLICHTPALMU PEArupyIOIUX BELICCTB PABHBI:
[H,O]=0,3mo0mab/1, [H,] = 0,4 Mmons/n.

3amaua Ned

Jns peaknuonno cucremsl: CO ¢y + HyO ) = CO; (7 + Hy v HadanbHble KOHIEHTpAaLUU
paBubl: [H,O] = 0,5 monw/n, [CO] = 0,6 moas/n. Onpenennure KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAaHThl PABHOBECHUS CIEAYIONINX PEaKIIHil:

Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 Kﬂ)K;
COz(r) +C (1) = 2 CO(F), AH = +160,5 KI[)I(;
CO(F) + H20(r) =CO, @ t Hz(r), AH =-41,1 KH)K

VYkaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECUS 3TUX PEAKIIM: a) TPU MOHMKEHUN
TEMIIEpaTyphbl, €CIAM JaBJCHHE IIOCTOSHHO; O) MpHU TOBBIIIEHUU J[JaBIIEHUS, €CIU TeMIlepaTrypa
MOCTOSIHHA.

JlomanrHee 3aganmne Ne 3
no reme «PacTBopbi»

B nomamHem 3amanum mo Teme «PacTBOpbI»: TepBasi, BTOpas, TPEThsl W TSATas 3aJa4M
orieHuBaercs B 1 Oamn; werBepras u mectast — B 0,5 Oanna.

3agayga Nel

B kakom o6weme Boabl cienyeT pactBopuTh 1351 SnCl, mist monydenust 3M pacTBopa xjopuaa
osioBa (II) ¢ mnotHocThIO p = 1,405 r/™mMn?

PaccuuTaiiTe: a) MaccoByr OO BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIGHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTh; ') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3amayda Ne2

3aKOHYMTE MOJIEKYJSIpHbIE M HANUIIUTE COKpAIlICHHbIE MOHHBIE YpPAaBHEHUS peaKlMid
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)3 + HzSO4 —

Sb(OH); + NaOH —

3agayga Ne3

CocTaBbTe MO JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKINI K CICTYIOIUM HOHHBIM:

Ba’* + CrOs> — BaCrOy;

NH;* + OH — NH4OH;

ZnS + 2H' — Zn™* +H,S

3amaga Ned
Boruncnure pH 0,05M pactBopa cepHON KMCIIOTBHI.

3amaga Ne5



Kakue u3 cnepyromux coneit moasepratorcs ruaponsy: Na,SiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJSpPHBIE YPaBHEHMsI THJIPOJIM3a COOTBETCTBYrOMX conel. Kakoe 3Hauenune pH (<
W= 7) UMEIOT PACTBOPHI ATUX COJICH?

3amaya Neb

Haiinure npousBenenne pactsopumoct PbCly, ecniu B8 200 Mt Boabl pactBopsiercs 2,17 r 3Toro
COCIMHCHMSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKNCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHI»

B JOMAaIIHEM 3aJaHUU II0 TEMEC <<OKI/ICJ'II/ITG.HBHO—BOCCTaHOBI/ITeHBHBIe Hpoueccm»: HepBaﬂ
3a/:aya ornieHuBaercs B 1,5 6ama; BTopas — B 2,5 6aia; TpeThs — B 1 Gai.

3amaga Nel
[MonGeputre KOXPPHUUUEHTHI B YpaBHEHHSIX OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.

VYKaxuTe THN KaKJI0H peakivu.

Paccunraiite SIEKTPOABMXKYIIYIO CHJIYy W ONpPEACIUTE HalpaBlIe€HUE CaMOIPOU3BOIBLHOTO
MPOTEKaHUs TEPBOM PEAKLMHU TMPU CTAHJAPTHBIX YCIOBHUSAX, HMCHOJIB3YS 3HAUYEHUS OKHCIUTEIBHO-
BOCCTAHOBUTECILHBIX IIOTCHIINAIOB:

HJ] + H3PO4 — J, + H;PO; + H,O

HN02 — HNO3 + NO + HQO

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,O

NH4RCO4 +H, — Re + NH; + HZO

KBrO — O, + KBr

3amaya Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM:

KMI]O4 + NaNOz + HzO b

NaCrO; + H,O, + NaOH —

BI(OH)3 + NayS,05 + NaOH —

Bi 0 + C —

Mg + HNO3 (pas6) —

3amaga Ne3

Haubl aBe okucaurenbHO-BoccTaHoBUTENbHBIE mapbl: KNO,, KNO;3; u Pb(NOs),, PbO,.
[Tonp3ysick Tabnuiell CTaHIAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXXHOM peakuuun B ykazaHHoM cpeae (HNOs). Paccuumtaiite 3HaueHue
BJIEKTPOJBIOKYIIEH CHIIBI PEAKIUU.

JlomamHee 3agague Ne 5
N0 TeMe «JJIeKTPOXMMHUYECKHE CHCTEMbI»

B JOMAIIHEM 3aJaHHUU 110 TEMEC <<3HeKTpOXI/IMI/I‘ICCKI/Ie CUCTCMBI>». HepBaﬂ 3aJa4ya OLICHHUBACTCA B
1 6amm; BTOopas — B 1,5 6anna; Tpeths — B 2,5 Oasna.

3amaga Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YpPaBHEHUS JJIEKTPOAHBIX IIPOLECCOB M  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpasylollel peakiuu, MpoTeKallleld MNpu pabdoTe rajabBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3), /I AI(NOs3)3/Al. Paccuuraiite 9/1C (E) ranbBaHUuYecKoOro 3jaeMeHTa MPU CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHsaB moTeHIMan aHoAa pPaBHBIM CTAHJAPTHOMY 3HAUEHMIO, PACCUMTANTE KOHIICHTPALIUIO
KaTHOHOB MeETaJlJla B KaTOJAHOM pactBope, mpu Kotopoil 3JIC raapBaHUYECKOrO 3JIEMEHTa
ymenbiutesa Ha 0,02B.

3amaua Ne2

[IpuBenutre cxembl DSJIEKTPOAHBIX MPOLECCOB U MOJIEKYJISpPHbIE ypaBHEHUs PpeaKIui,
MPOTEKAIOIINUX TIPH JICKTPOXUMHUYECKON Kopposun raiabBanonapsl Co/Ni: a) B kucioi cpene; 0) Bo



BJIQ)KHOM BO3/YXE.

Omnpenenure yObUIb Macchl aHo/a MPHU KOPPO3UHM B KUCIOM cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu coctaBuiia 0,01 r/y.

3amaua Ne3

CocTaBbTe SJEKTPOHHO-UOHHBIE YPaBHEHUS OJJIEKTPOJHBIX MPOLECCOB (aHO HWHEPTHBI) U
MOJIEKYJISIPHOE YPAaBHEHHUE PEAKIUHU, TPOUCXOSIIEH MPHU JIEKTPOIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boruncnute ¢akTuyeckoe KOJIMYECTBO METaUIa, MOJTYYEHHOIO Ha KaToJle MPH AIIEKTPOIIH3e
Co(NO3),, eciiu 37€KTPOIN3 TPOBOAMIM B TedeHUHU | 4. Bbixoa MeTamia no Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIE TPUUMHBI YMEHBILIECHHUS BBIX0/1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.

BapuaHThI TeMaTHYeCKHUX TECTOBBIX 3aJaHUIl /ISl TEKYIEr0 KOHTPOJIsI
TecTpl BKIIIOYAIOT TEOPETHUECKUE M TNPAKTHUECKUE 33JaHUS, OTBETHl Ha KOTOpBIE TPEOYIOT
rIyOOKOrO MOHMMAaHHUS W3YYEHHOTO MaTepuaia. TecTbl MOCTPOEHBI €IMHOO0OpAa3HO: K KaxAOMY
BOIIPOCY MPEAJIAraeTcsl YEThIPE BapuaHTa OTBETOB, CPEAN KOTOPBHIX OJMH WM HECKOJIBKO MPABUIIbHBIX.
OO0paboTka pe3yabTaTOB OCYIIECTBISETCS ITyTEM COIMOCTABIEHUS TOJYYEHHBIX pE3yJIbTaTOB C
STAJIOHHBIMU M TIPOTEKAET OYEHb OBICTPO. MaKkCHMalIbHOE KOJIMYECTBO OaIOB B K011 Teme Kypca — 10.

XuMHu4yeckasa TePpMOANMHAMHUKA

B Tecrax mo teme «XuMmuyeckas TEPMOAMHAMHUKA»: NEPBbIEC IIECTh 3aJaHUN OLICHUBAIOTCA B
0,5 6aiuta, cenbMoe — B 1 0aiw1, a BOCBMOE, IEBITOE U IECATOE 3aaHusI — B 2 Oajuia.

Tect Ne 1

—

[Ipu paccMOTpeHNN XUMUYECKON PEAKLIUU cUCmema O3HAYAET:

a) HCXOJHbIC PeareHThbI

0) TPOIYKTHI XUMHYECKOW pEaKIIu

B) PEAKLMOHHBIN COCY]

I) HCXOJHBIE PEAreHThl U MPOAYKTHI PEAKLIUH

2. TlepBblii 3aK0H (IIEpBOE HAYAJI0) TEPMOAMHAMHUKN MaTEMaTUYECKH 3aIlIUChIBAETCS TaK:
a) PV =uRT B) K= A (- EA/RT)
6) K=R/Na r) AU= Q-W

3. B aKx30TepMUUECKON peakiuu:
a) SHTAJBINS PEaKIIMOHHOU cucTeMbl noBsimaercsa (AH > 0)
0) TermoBoit 3¢ ekt peakmuu orpuniarencH (Q< 0)
B) HTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymeHbIuaercs (AH< 0)
T') 1aBJI€HUE PEAKIIMOHHOW CUCTEMBI TOBBIIIAETCS

4. CrangapTHbIE TEIUIOBbIC AP HEKTHI IPUHATO 0003HAYATD:

a) AUcr B) Q015"
6) AH0298 F) AHct

5. Kakue u3 npuBeIeHHBIX PEaKIUil SBIISIOTCS YHIOTEPMUIECCKUMU?
a) 1/2 N, + 3/2H,=NHj , AH = — 46 K]Ix/MoIb
60)H,+4/20,=H,0, AH = -242 K]I>x/MoJb
B) 1/2 N, + 1/2 O,=NO , AH = 90 KIx/Monb
r)1/2H,+ 1/2 1, =HI, AH = 26 K]Ix/Monb

6. Kakas W3 HamMCaHHBIX HIDKE PEaKIWii OTBEYAeT TEIUIoTe obpasoBaHusi okcuma aszora ( || ) B
CTaHJAPTHBIX YCIOBHSIX?
a) 1/2N,+ O0=NO B) 1/2 N+ 1/2 O, =NO
0) N+ 1/20,=NO r) NH;+5/20,=2NO+3H,0
7. Tlpu BoccranoBinenun 16r okcuaa meau( || ) mo peakiuy :
CuO ) + C (rpagun) = Cu (¢ + Co (), mornormiiocs 22 kK TEMI0THI.



DHuranbnus 06pazoBanus okcuaa meau ( || ) pasua:
a) 110 B)220,5
6) -200,5 r)735
8. Jma peakuum  NiO ) + C (pagur) = Ni 9 + CO (. Onpenennure BO3MOKHOE HAIIPABICHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIIMH MPU CTAaHJAPTHBIX YCIOBHUAX U Mpu Temiiepatype 627°C.

BemectBo AH%95 (KI/M0mB) S9s (x/Monp*K)
NiO -239,7 38
C (pagun) 0 5,74
Ni 0 29.9
CO -110,5 197.4

B otBere ykaxure 3HaueHus sHepruu ['mOOca mpu cTaHAAPTHBIX YCIOBUSAX, IIPU TEMIIEpaType
627°C n TemmepaTypy Hadaja peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3meHsieTcst SHTPONUS IpU pa3IoKEeHUH KapOOHaTa KaabIus?
a) yBEIMUYUBAETCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTcs I') HE 3HAI0
10. lanHas peakuusi:
2KCIOs3 ¢ty —2KCl (1)+30: (1 AH<O
MO’KET CaMOIIPOU3BOJIBHO NPOTEKATh
a) B IPSIMOM HalpaBJICHUH B) HE MOXKET MPOTEKATh
6) B 00OpaTHOM HarpaBJICHUU I') HE 3HaI0

XuMuueckass KHHETHKA

B tecrax mo teme «XuMmHYeckas KHHETHKa»: TEPBOE, BTOPOE, TPEThE, UETBEPTOE U TISATOE
3amadus oueHuBaroTcs B 0,5 Oara; mecroe, ceapMO€e, BOCBMOE, IEBITOE U JecaAToe — B 1 Oaii, a
OJMHHAAIATOE — B 2,5 Oasa.

Tect Ne 1

1. Pazgen xumuu, U3y4aroniuii CKOPOCTH U MEXAHU3Mbl XUMUYECKUX PEAKLU, HA3bIBACTCS
a) XUMUYecKasi TepMOJMHAMUKA

0) TEpMOXUMHS

B) XUMHUYeCKass KHHETHUKA

2. CKOpOoCTh XUMHUYECKOM peakLuu — 3TO ...

a) BpeMsl, 32 KOTOPOE MOJHOCTBIO PACXOYETCS OAHO M3 UCXOHBIX BEIIECTB

0) U3MEHEHUE KOJIMYECTBA BEIIECTBA PEAareHTOB (WM MPOAYKTOB) PEAKIIMU B €AMHUILY BPEMEHU B
enuHUIEe o0BeMa

B) KOJMYECTBO BEIIECTBA MPOYKTOB PEAKIIMHA K MOMEHTY OKOHYAHHS PEAKIIUU

3. B kakux eaIuHHIIAX BBIPAXKAECTCS CKOPOCTh XUMUYECKOW pEaKIun?

a) MOJIb II e

0) 6e3pa3zmepHasl BeIMUYUHA

B) MOJIB> C

4. Ot kakux (akTOPOB 3aBHCHUT CKOPOCTh XMMHUYECKUX PEaAKITHii?

a) OT IPUPOJIBI PEArUPYIOIIUX BEUIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa pEeaKIIMOHHOTO COCcyaa

5. CocrossHue  XHMHYECKOTO  paBHOBECHsS  OOpaTUMBIX  TPOILECCOB  KOJIMYECTBEHHO
XapaKTepU3yeTcs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMHU MPOAYKTOB PEAKIIUU

0) PHeprueil akTUBU3aAIUU



B) KOHCTAHTOW paBHOBECHSI

6. Kaxk 3anuceIBaeTCs BbIpak€HUE AJI1 CKOPOCTH peakLuu

4 NO m + 6 H-O=4 NH3(r) +5 Oz(r)

a) V=k[NOJ]'[H,O] 6) V=Kk[NH;3][0,] B) V =k[NOJ'[H,0]°

7. Kak 3anumercs BhIpaK€HHUE JJIs1 KOHCTaHThI paBHOBecUs peakunu A + 2 B = C +D?
a) Kp = [CI[D]/ [A][B]®
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] / [CI[D]

8. Kakoif oTpe30k Ha quarpaMMe MoKa3bIBaeT 3HAUCHUE TEIJIOBOTO 3 deKTa peakiuu’?
ayl E %
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9. Uto MOKHO CKa3aTh O peakiuu, n300pakeHHOI Ha AuarpamMme K Borpocy 8?7

a) DK30TEpMUYECKasi peaKIus

0) sHIOTEpMUYECKAst PEAKIIHS

B) peaKIIMsl OMUCHIBAET COCTOSIHUE PaBHOBECUS

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

CMeEIlaeTcs BIEBO.

a) MpU MOHUKEHUU TEMIIEPATYPHI

0) pH MOBBILLIEHUU TEMIIEPATYpPhl

B) IIPY MOBBILIECHUU JaBICHUS

11. Jdna peakuuun Cy) + 2 H 2 () = CH 4 () Ipu HEKOTOPOW TeMIepaType KOHCTaHTa PABHOBECHUS
paBHa 0,8. PaBHOBEecHas KOHLIEHTpauus Boaopoda paBHa 1,2 Moaw/n. Beramciaure ucxogHyro
KOHIEHTPALMIO BOAOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Tecrax mo Teme «PacTBOpBI»: TEpBOE 3ajaHUE OIEHWBaeTcs B | Oai, BTOpOe, TpPEThE,
YeTBEPTOE, IATOE M INECTOE 3amaHus - B 1,5 Oamia; ceapMoe, BOCBMOE, JIEBATOE M IECATOE — B
0,5 dayura.

Tect Nel

1. s ypaBHenus peakuu Cu SO4 + KOH - ... cokpalieHHOE HOHHOE YpaBHEHHE 3alUILIETCS B BUIE
1) 2K +S04* = K,SOy
2) Cu® + 80,4 +2K" + 20H™ = Cu(OH),! + K,S04
3) CuSOq4+20H™ = Cu(OH),! + S0
4) Cu®* +20H = Cu(OH),!
2. Macca (8B r) xsmopuga Hatpus B 300 mu 0,2 M pactBopa paBHa

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

4. Jlns momasyienus runipoimsa xjaopuaa xpoma (111) cneqyer



1) n00GaBHUTH CONSHYIO KHCIOTY

2) mo0aBUTH IIIETOYD

3) pa3baBUTH PacTBOP BOJOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THIpOCYnb(ara KaablMs M BOJbI, CyMMa
KO3 (PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM TUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PactBOopuMOCTh OKcanara cepebpa paBHa 3,27 10~% / 100r H,O. Omnpenenure npou3BeICHUE
pactBopumoct AgrCr04

1)5007™  2)1,16007°  3)10,700°  4)2,31007°
7. MaccoBas 10J11 paCTBOPEHHOTO BEILIECTBA — 3TO OTHOLLICHUE

1) MacchI BemecTBa K Macce BOJIEI

2) KOIWYecTBa BEUIECTBA K 00BEMY BOJIBI

3) Macchl BEIeCTBa K Macce pacTBopa

4) KoOJIWYeCTBa BEUIECTBA K 00BEMY pacTBOpa
8. K cmaObIM 351eKTpoiarTaM OTHOCUTCS ...

1) rugpoxkcua aMMOHUSA

2) TUAPOKCHUJ Kanus

3) XJopuz Kaablus

4) MaprasioBasi KUCJIOTa
9. W3BeCcTHO, YTO BOJAHBIE PACTBOPBI MHOTMX COJIEH MOT'YT MMETh IIEJIOYHYIO WIM KHUCIYIO Cpeny.
[IpuumnHoOii 3TOTO SABIACTCA ...

1) snekTposu3 cosei

2) IUCHpPONOPLHUOHUPOBAHUE COJIEN

3) ruapaTUpPOBAHUE COJICH

4) ruaponus coyeu
10.3nauenue PH uucroit Bogs! mpu 25°C cocTaBiser

1 2)7 3)0 4) 10
MaruauToropckuii Texuudeckuii yausepcuret uM. I'.11.Hocosa

JAucnepcHble cuCTEMBI

B Tecrax mo Teme «JlMCIepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W UYETBEPTOE 3aJTaHHS
OIIEHUBAIOTCA B 1 0aiur; mATOE U IIECTOE 3amaHus - B 3 Oauia.

Tect Nel

1.  VYkaxute pazMepsl YaCTHUI] KOJUIOUIHBIX CUCTEM
1) wmensmre 1 aM
2)  O6ounbiie 100 aM
3) ot 1M mo 100 aM
2. Kakwe WOHBI CMOCOOHBI BBI3BATh KOATYNSALNHIO KOJUIOWA, YACTHUIBI KOTOPOTO HMEIOT
MOJIOKUTENbHBIN 3apsn?
1) xaTuoHbI
2)  aHUOHEBI
3)  HOJsApHBIE MOJEKYII
3. Jlyis Kakoro 3JeKTPOJUTa MOPOT KOAryJISIUH KOJUIOUAA ¢ MOJIOKUTEIBHO 3apsyKEHHOM YacTUIIe
JOJI’KEH OBITh HAUMEHBIITUM?
1) xnopun kanus
2)  cynbdar kanus
3) oprodocdar kamms
4.  Munenia 3075 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe't -Bn—x)CI'} xCI'
KaKOH JIEKTPOJUT UTPAET POJIh HOHHOTO cTaduau3aropa?



1)  xnopun xenesa (111)

2) Boja

3)  TUAPOKCHUI KU

ITpu Bzaumopeiicteun 20 mu 0,001H nutpara cunma (11) ¢ 10 ma 0,02H cynedarta xamus
obpasyercs 3076 cynabdara ceunma (11). K kakoMy 3mekTpoay AOMKHBI TepeMEenIaThCsl YaCTHIIBI
JUCTIEPCHOM (a3bl MPH IEKTPOIH3E?

1)  HaxomsATCs B COCTOSIHUM TUHAMUYECKOTO PaBHOBECHS

2) Kk karomy

3) kaHony

B nBe k0061 HamuTO 1Mo 50 MIT 30J1 THAPOKCHAA JKeme3a. [[s Toro 4ToObl BBI3BaTh KOATYJISIHIO
301 oTpedoBasioch N00aBUTh: B nepByto — 5,3 mu 1H pactBopa xyiopuaa Kamus; B APYrylO —
18,7 mn 0,001H pactBopa dochara HaTpus. Bberawciure mopor KoaryasiuH Kaxigoro
AIEKTPOJIUTA.

OKHCINTETbHO-BOCCTAHOBHUTEIbHBIE npoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

YETBEPTOEC M MATOE 3a7aHus onleHuBarorcs B 0,5 6amna; mecroe — B 1 6ar; ceapmMoe U BOCbMOE — B 2
Oaiuta, a neBATOE — B 2,5 0aILIOB.
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Tecer Ne 1

. OKHCIUTEND — 3TO aTOM, MOJIEKYJIa WU UOH, KOTOPBIH ...
1) yBenuuuBaeT CBOIO CTENEHb OKUCIICHUS
2) IpPUHHUMAET JIEKTPOHBI
3) OoTHmaeT CBOM JIEKTPOHBI
. IIporiecc BoccTaHOBIIEHHSI UIMEET MECTO B Cllydae, KOTa ...
1) HelTpanbHbBIC aTOMBI TPEBPAILAIOTCA B MOJIOKUTEIbHO-3aPSKEHHBIE HOHBI
2) TMOJOXUTENBHBIN 3aps] HOHA YMEHBIIAETCS
3) OTpuLATENbHBIN 3apsi]l MOHA YBEINYNBAETCSA
. I3 nmpencraBieHHbIX HUXKeE peakunii kK OBP nucnponopuroHMpoBaHus NPUHAIIIEKHUT ...

1) S +2HNO;3; =H;SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

. K BoccTaHOBUTEISIM OTHOCSITCA ...

1)  mMetaibl, BOOOPOI, YIIEpOL
2)  aKTUBHEIC HEMETAILIbI
3)  BJIEMEHTBI, HAXOJAIIMECS B CPEAHEN YACTU MEPUOIUUECKON CUCTEMBI

. CTerneHn OKHCIIEHUsI KUCIIOpO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIA COOTBETCTBEHHO PABHHI ...

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

. Ilepmanranar kanus B OBP, nporekaroomux B KUCION Cpefie, BOCCTAHABJIUBAETCS JO ...

1)  xaruona Mn**
2)  MaHTaHaT-HOHa MnO42*
3)  oxcupaa mapradua (II) MnO

. B peaknuu, nporekatomieir mo cxeme CrS; + KNO; 2 K,CrO4 + K;SO4 + NO oxkucienuto

MOJIBEPraloTCsl CIAEAYIOUTUE SJIEMEHTHI ...
1) a3orucepa

2)  cepau Xpom

3)  XpoMm u a3oT

. Cymma k03¢ (UIIMEHTOB B peaKiiy, MPUBEICHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma koo dunmentos B peakiiuu KMnOy4 + HCloyy, = ... paBHa



I) 30 2) 26 3)35
JIEKTPOXHMHYECKHE CHCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TSATOE 3a/laHus
oIleHUBAIOTCS B 1 0asut; TpeThe M YeTBepTOE 3aaHus— B 1,5 6ana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoAHbIN NOTEHIMAN ONPEAEIIAIOT 110 YPABHEHHUIO ...
1) Hepsucra
2) MengeneeBa-Knanelipona
3) bonsmMana
4) Appenuyca
2. Paccumtaiite DJIC rampBanmdeckoro siaementa Mg|MgSO4||CuSO4Cu mpu craHgapTHBIX
YCIIOBUAX
1) —2,03
2) =271
3) 2,71
4) 0,81
3. Kaxkue npoayKTel 00pa3yroTcs Ha KaToIe MPH JICKTPOIM3E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHasg KHCJIoTa
4) KuUCIOpo.a
4. VYxkaxute cyMMy K03Gh(OHUIIMEHTOB B ypaBHEHHH JIEKTposin3a pactBopa HutpaTta meau (II)
1) 12
2) 11
3) 10
4) 8
5. Kakas u3 TpUBENECHHBIX  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUNA  MPOTEKAET
CaMOITPOU3BOJILHO B MPSMOM HaIpaBIeHUN?
1). FeSO4 + Cu —...
2) CuSOy4 + Fe —...
3) CuSO4+ Na —...
4) HCI+Cu —...
6. Bpruuciure Maccy IMHWHKA, MONYYEHHOTO TIPU JJICKTpoiH3e Cyiabdara IUHKA, KOTOPBIHA
NpoBOAUIN B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-107
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBenure cXeMbl DJEKTPOAHBIX MPOLECCOB M MOJICKYJISIPHOE YpaBHEHUE PEAKIUH,
MPOTEKAIOMIEH MpH 3JIEKTPOXUMHUYECKONH KOPPO3HMH ranmbBaHomapsl Zn|Mg B CEepHOKHCIION
cpene. B oTBere ykaxkute cyMMy K03 PUITMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHaeaynutopHasi camocTosiTenbHast paboTa 0OydaloUIMXCsl OCYIIECTBISETCS B BUIC MU3YyUCHHS
JUTEpaTyphl TI0 COOTBETCTBYIOIIEMY pa3feny ¢ MpopaboTKoW Marepuaina; opopMiIeHHUS OTUYETOB IO
n1a00opaTOpHBIM paboTaM U BBHITIOJTHEHUS JOMAIIHUX 33JaHUN.

BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUM V151 BHEAYUTOPHON CAMOCTOSITEJIbHOI PadoThI
CTYJAEHTOB M0 TeMaM

JlomalHee 3agague No 1




o TeMe «XnuMHuYecKas TEPMOIUHAMHUKA»

B nmomaniaem 3aaHuM 1Mo TeMe «XUMHUYecKas TSPMOJIUHAMHUKA»: TIepBas 3a/1aya OIICHHBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 Gam.

3amaya Nel
Jna peakuun CHy o + COy () = 2 CO ) + 2 Hy (1 onpenenuTe BO3MOKHOE HANpPaBICHHUE

CaMOMPOU3BOJIBHOTO TEUEHUS PEAKIIMH MPU CTaHJAPTHBIX YCIOBHSX U npu Temmeparype T = 927 oc,
€CJIM TETUIOBOU (P (EKT peakiuu 10 3aJaHHOW TEMIEPATypPhl HE U3MEHHUTCS. Y KQKHUTE: a) BBIACIISICTCS
WIM TOTJIOUIaeTCs JHEpPrusi B XOJA€ peakuuu; O0) NMPUYMHY HaWJEHHOTO H3MEHEHUs SHTPOIUU.
PaccuuraiiTe TeMiiepaTypy Hadajla peakLiMy.

3amaua Ne2

Brruucnure TermnoBoit addekr peakumu: CaCs ) + 2 HoOy = Ca(OH); () + C2Hz (1), monb3ysich
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOTHI BBIACTUTCS WIN
MOTJ0TUTCS Tipu oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[Io  TepMOXMMHYECKMM  ypaBHEHHMSIM  paccuuTaiiTe  TeruioBod  3ddekr  peakuuu:
Hy ¢y + COz (= CO () + Hy O(py. TepMoxuMuueckue ypaBHEHUS:

a) Hy ) +%2 0y ) = Hy0 (), AH = -241,9 k]I x;

6) 2 CO @ + O, = 2 CO, (0)> AH = —566,2 Kﬂ)K.

Jlomaniaee 3aganue No 2
o TeMe «XUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XHMHYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
Oana; Bropas — B 0,5 Gasuta; TpeThs, yeTBepTas u nsaTas — B 1 6aw.

3agaya Nel
Peaknus nporekaer no ypasHeHuto: O, oy +2 CO y = 2 CO; (), HauanbHble KOHLIEHTpanuu

pearupyromux BemecTB paBHbl: [O;] = 1,2 monw/n, [COJ]= 0,8 monb/n. Bo ckoJbKO pa3 M3MEHUTCA
CKOpPOCTb NpsAMOH peakuuu, korzaa npopearupyeT 30% CO? Bo CKONBKO pa3 M3MEHSTCS CKOPOCTU
MIPUMOI ¥ OOpaTHON PEaKIIMK, €CJIU YBEJIIMUUTD JaBJICHUE B CHCTEME B JIBa paza?
3agaya Ne2
[Ipu Temmneparype 40 °c HEKOTOPOE KOJWYECTBO BEIECTBA BCTyMaeT B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM HTO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIUIO MpHU
temnepatype 200 C, ecim TeMIIepaTypHbIH KOI(PPHUIIMEHT CKOPOCTH peakiiuu paBeH 2. Bo ckoibKko
pa3 U3MEHUTCA MPU ITOM CKOPOCTh peakuu?
3amaya Ne3
Haiinure HavanbHblE KOHIIEHTPALIMM MCXOJHBIX BEUIECTB M KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe 1y + H2O () = FeO (1) + Hy (1), €ciin paBHOBECHBIE KOHLICHTPALMU PEArNPYIOIUX BELICCTB PABHBI:
[H,O]=0,3mo0mab/1, [H,] = 0,4 Mmons/mn.
3amaua Ned
Juis peaknuonnoi cucremsl: CO ¢y + HyO ) = CO; (7 + Hy v HadanbHble KOHIEHTpAaLUU
paBubl: [H,O] = 0,5 monw/n, [CO] = 0,6 moas/n. Onpenenure KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpALUU PEareHTOB KOHCTAHThl PABHOBECHUS CIEAYIONINX PEaKIIHil:
Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 Kﬂ)K;
COz(r) +C () = 2 CO(F), AH = +160,5 KI[)I(;
CO(F) + H20(r) =CO, @ t Hz(r), AH =-41,1 KH)K
VYkaxuTe HanpaBiIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHUS 3TUX PEAKIIM: a) TpU MOHMKEHUN
TEMIIEpaTyphbl, €CIH [JaBJCHHE IIOCTOSHHO; O) MpHU TOBBIIIEHWU JaBIEHUS, €CITU TeMIlepaTrypa
MOCTOSIHHA.



Jlomaniaee 3aganmue No 3
no reme «PacrBopbi»

B nomammnem 3aganum mo teme «PacTBOphI»: mepBas, BTOpas, TPETbd U MATas 3a4a4yu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.

3agaya Nel

B xakom o0bveme Bojibl cienyeT pactBopuTh 1351 SnCly miast nmomydyenus 3M pacTtBopa Xjopuia
osioBa (II) ¢ mnorHocThiO p = 1,405 r/min?

PaccumraiiTe: a) MaccoByr JOJIO BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIGHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTh; ') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PacTBOPE.

3agaya Ne2

3aKOHYUTE MOJIEKYJSIpHbIE M HANUIIUTE COKpAIlCHHblE MOHHBIE YpPAaBHEHUS peaKlMid
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)3 + HzSO4 e

Sb(OH); + NaOH —

3agaua Ne3

CocTaBbTe MO JBa MOJICKYJIIPHBIX YPaBHEHUS PEAKINi K CICTYIOIUM HOHHBIM:

Ba’* + CrOs> — BaCrOy;

NH,* + OH — NH4OH;

ZnS + 2H' — Zn™ +H,S

3amaua Ned
Boruucnure pH 0,05M pacTBopa cepHOM KUCIOTHI.

3amaya Ne5

Kakue u3 cnepyromux coneit moasepratorcs ruapon3y: Na,SiOs. Cu(NOs),. KBr? CocraBbre
VOHHBIE U MOJIEKYJSpPHBIE YPaBHEHMs TMIPOJIM3a COOTBETCTBYrOIMX cosel. Kakoe 3Hauenue pH (<
W= 7) UMEIOT PACTBOPHI ATUX COJICH?

3amaya Neb

Haiinure npousBenenne pactsopumoct PbCly, ecniu B8 200 mMit Boabl pactBopsiercs 2,17 r 3Toro
COCIMHCHMUSI.

JlomalHee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHI»

B nomamuem 3amanmm 1mo TeMe «OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC IPOIECCHI»: IepBas
3ajava orieHuBaercs B 1,5 6aina; BTopas — B 2,5 6amna; Tpetbst — B 1 Oai.

3amaya Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKakuTe THUIl KaXKI0U PEaKLUH.

PaccunTaiiTe SIE€KTPOABHKYIIYIO CHUIy W OINPEACIUTE HalpaBiICHUE CaMOIPOU3BOJIHLHOTO
MPOTEKaHUs IEPBOM PEAKLMHU IPU CTAHAAPTHBIX YCIOBHUSX, HMCHOJIB3YS 3HAYECHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MOTCHI[UAJIOB:

H] + H3PO4 — J2 + H3PO3 + HZO

HNO, — HNO; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,O

NH4ReOs + H, — Re + NH; + H,O

KBrO — O, + KBr

3amaga No2



CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUM:

KMI]O4 + NaNOz + HzO b

NaCrO; + H,O, + NaOH —

BI(OH)3 + NayS,05 + NaOH —

Bi 20 + C —

Mg + HNO3 (pas6) —

3amaga Ne3

Haubl aBe okucaurenbHO-BoccTaHoBUTENbHBIE mapbl: KNO,, KNO;3; u Pb(NOs),, PbO,.
[Tonp3ysick Tabnuiel CTaHIAPTHBIX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIIUAIOB, COCTABHTE
ypaBHEHHME BO3MOXHOM peakuuu B ykazaHHou cpene (HNOs). Paccuurailte 3HauyeHue
AIEKTPOJIBIXKYIIEH CHIIBI PEAKIIUHU.

JlomalHee 3agague Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momarrnem 3aaHuu 1o TeMe «JIeKTPOXUMHYECKHAE CUCTEMBI»: TIepBas 3aj1aya OlCHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; Tpeths — B 2,5 Oaia.

3amaya Nel
CocTaBbTe JJICKTPOHHO-MOHHBIC YpPAaBHEHHUS SJEKTPOAHBIX TMPOIECCOB U  MOJEKYJISIPHOE

YpaBHEHHE TOKOOOpa3yIolel peakiuu, MPOTeKaIeld MNpu padoTe ralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NOs3)3/Al. Paccuntaiite 9JIC (E) ranpBaHMYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSIX.

[TpuHsIB MOTEeHLMAN aHO/Ja PABHBIM CTaHJAAPTHOMY 3HAYEHUIO, PACCUMTANTE KOHLEHTPALIUIO
KaTMOHOB MeETajula B KarogHOM pacTBope, npu Kortopod OJIC ranbBaHMYECKOTO 3JIEMEHTa
yMmenbuTcesa Ha 0,02B.

3amaua Ne2

[IpuBenute cxembl BJIEKTPOAHBIX TMPOILECCOB M  MOJEKYJSpPHBIE YPAaBHEHMSI PEaKIIMid,
MPOTEKAIOIIUX MPH IEKTPOXUMHUYECKON KOoppo3uu ranbBaHonapsl Co/Ni: a) B KUCIoOl cpene; 0) BO
BJIQ)KHOM BO3/YXE.

Omnpenenure yObUIb Macchl aHoJa MPHU KOPPO3UHM B KUCIOM cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu coctaBuiia 0,01 r/u.

3amaya Ne3

CocTaBbT€ SJEKTPOHHO-UOHHBIE YPaBHEHUS JJIEKTPOJHBIX MPOLECCOB (aHOJ HWHEPTHBI) W
MOJIEKYJISIPHOE YPAaBHEHHUE PEAKIUHU, TPOUCXOSIIEH MPHU JIEKTPOTIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruncnure ¢akTuyeckoe KOJIMYECTBO METaUla, MOJTYYEHHOIO Ha KaToJle MPH AIIEKTPOIIN3Ee
Co(NO3),, ecnu 3J1€KTpOIN3 MPOBOIUIN B TeueHUH | 4. Beixoa meTaia no Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIICHUS BHIXOa METalJIa IO CPABHEHHIO C PACUETHBIM.

KOHTpO.HbeIe BOIIPOCHI JIA 3a4€Ta 10 TeMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHuuecKkas TCePMOAUHAMHUKA»

14.  OCHOBBI XUMHUYECKON TEPMOJUHAMUKU: MTOHSATUE CUCTEMBI, BUIbI CUCTEM.

15. TepMmoanHamMuyecKkue napaMeTpbl U QYHKIIMH COCTOSHUS CUCTEMBI.

16. Buytpennss sHeprusi. Pabora. Terora.

17. IlepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOI).

18. DHranbnus Kak QyHKIUS COCTOSIHHUS CUCTEMBbI. DHTAJIBIUS 00pa30BaHMs BEIIECTBA.

19. TemnoBoit >ddextT xumuueckoil peakuuu. DakToOpbl, BIMSIONIME HA TEIUIOBOM 3(deKT
XAMHUYECKOU PEaKLUH.

20. Tepmoxumus. 3akoH ['ecca.

21. CnenctBus u3 3akoHa ['ecca.

22. DHTponus Kak PYHKITUS COCTOSHHS CUCTEMBI.



23.
24.
25.
26.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

18.
19.

20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.
31.
32.
33.
34.

14.
15.
16.

BTtopoii 3aKk0H TepMOJUHAMUKH.

Tperuil 3aKOH TEPMOJIUHAMUKH.

Oueprus ['mb60ca.

Hamnpasrenne camMmonpon3BOJIbHOTO IPOTEKAHUS XUMUYECKUX PEaKIUi.

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XHMHYecKasi KHHETHKA»

Xumnueckasi KUHeTHKa. CKOPOCTh XMMUYECKOM pEeaKIuy U METO/IbI €€ PEryJIUpPOBAHUS.
BinsiHue KOHUEHTpalMKM Ha CKOPOCTh XUMHYECKOM PEaKIu (3aKOH JEUCTBYIOIIUX MACC).
Bnusaue Temneparypsl Ha CKOpOCTh XuMuueckon peaknun. [IpaBuno Bant — Nodda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHunyca.

DHeprus akTUBALMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHEpreTUUecKas quarpamma.

Kpuas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutuueckue cuCTEMBI.

Biusinue katanuzaTopa Ha CKOPOCTh XUMUUYECKON peakIvu.

I'oMOreHHBIN ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTuMblie 1 HEOOpATUMBIEC PEAKLIUH.

KoHcTaHTa XUMHYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-1llarense.

BnusiHMEe KOHIIEHTpALMH, JAaBJIECHUS U TEMIIEpaTyphl.

@da30BbIE PABHOBECHUS.

@dazoBbIe AMArpaMMBbl J1JI1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJbHbie Bonpockl 1o Teme «PacTtBopbi»

[TonsiTue pactBopa. PactBopuMOCTh BemiecTBa. PacTBopuMocTh rasa.

PactBopsl. CrnocoObl BBIpaKEHHsSI KOHIIEHTpALlMM PAacTBOPOB (MaccoBas A0S, MOJsIpHas
KOHIIEHTpalWs, MOJISIPHAS] KOHUIEHTPALMs SKBUBAJICHTA, MOJIbHAS JOJISA, TUTP).

KomnmuratusHsle cBoiicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akonsl Payns: [ (tonomerpuaeckuit) u Il (30yIMOCKOMMYECKUI M KPUOCKOTTMYECKUH ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHEBIE B3aUMOIEHCTBUS BEIIECTB.

HNonnas teopus KHCIOT U OcHOBaHMI AppeHunyca. OCHOBHBIE NOHATHS U TOJOKEHUS TEOPHUU
AppeHnyca.

Jucconmanuss KHUCIOT, OCHOBAaHMW M COJIEH C TOYKM 3PEHHUS MOHHOW Teopun AppeHuyca
(TpuMepsI).

Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Jucconmanus cinabbix 35eKTpoauToB. KoHcTanTa qucconuanuu.

3akoH pa3dasienus OcTBanbaa.

Peakiiun moHHOTO 0OMEHa MEXKIY IJICKTPOJIUTaMHU (Ha MpUMeEpe peakiuii o0pa3oBaHus caaboro
IIEKTPOJINTA, OCAAKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHoe npousseneHue Boasl. BogopoaHsli U THAPOKCHUIIBHBIN ITOKA3aTElN.

I'maponus coneit. Tunsl ruponn3a comnen.

KonunuecTBeHHbIE XapaKTEpUCTUKHU IIpOLECCa TUAPOIIN3A.

@DakTOpHI, BAUSAIOIINE HA IPOLIECC THIPOIIN3a.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»
I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.

HucnepcHocts. Kimaccudukaum qucrnepeHbIX CUCTEM.
Konnoumneie pactBopsl. JInopunbpHbie 1 THOGOOHBIE KOJIOUIBI.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

10.
11.
12.
13.
14.
15.
16.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

CrniocoOblI Moy4eHus KOJIOMAHBIX PACTBOPOB.

CtpoeHne KOJTOMIHBIX YaCTHULL.

[TpaBuio ®asHca — [leckosa.

Y CTONYMBOCTD KOJTOUAHBIX cucTeM. CTaOMIIN3aTOpPHI.
Koarynsmust muopuibHbIX 1 TH0GOOHBIX KOJUTOUIOB.
CenumeHTaIMs KOJIJIOUIOB.

Koarymsanuus KoJTOuAHBIX PACTBOPOB JIEKTPOIUTAMHU.
[IpaBuno Ulynsne — [Mapau. Koarynaupyromas criocoOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJJIOUIHBIX PAaCTBOPOB.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «OKHCITUTEJBbHO-BOCCTAHOBUTEIbHbBIE
npoueccbn

OCHOBHbIE TOHATHUSI TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.
OKHCIUTENTBHO-BOCCTAHOBUTENBHBIE CBONCTBA BEILIECTB.

Baxwuelme OKUCIUTENN U BOCCTAHOBUTEIIH.

THUIBI OKKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIMU (IPUMEPHI).
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIHAT.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
HampaBneHnue OKnCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

KoHTpoJibHBbIEe BOPOCHI O TeMe «JIEKTPOXUMHYECKHE CUCTEMbI»

DnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKUX MTPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIOUIUE HA TPAHULIE pa3jieia «METaJll — PacTBOP».
IManpBaHMYeckmii 3emMeHT Januaisa — SIkoowu.

DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JIEMEHTA.

W3mepeHre HIEKTPOAHBIX IMOTEHUUATIOB. Psn  CTaHAAPTHBIX 3JEKTPOIHBIX IMOTEHIUAJIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX TOJIO)KEHUEM B PsIIy HANIPSIKEHUH.

VYpasuenue HepHcra.

DNIEKTPOIN3 PacIuiaBoB U pacTBOpoB. KaTonHble U aHOIHBIE TIPOLIECCHI.

OO0nenuHeHHBIH 3akoH Papajnes. Beixon 1mo Toky.

Koppo3sust metamnos. Kinaccuduxanus KOppo3HOHHBIX POIIECCOB.

XuMu4eckasi Kopposusi.

DIEKTPOXUMUYECKass KOppo3us. AHOJIHOE OKHCJICHHUE MEeTaula M KaTOJHOE BOCCTAHOBIICHHE
OKHCIIUTENS.

[Tpumeps! KOPpO3UU B KHCIIOK cpesie U aTMoc(hepHOi KOpPO3UH.

CKOpOCTh KOPPO3HH.

3amuTa METauIoB OT KOPPO3HUH.

3alUTHBIE TOKPBITHSL.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XHUMHUYECKUE UCTOYHHUKH TOKA. ['albBAHMUECKUI 3JIEMEHT.

XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XHUMHUYECKUE UCTOYHUKH TOKA. TOIIIMBHBIE 3JIEMEHTBHI.

7. OueHo4YHbIe CpeaCcTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMU
HpOMe)KyTO‘IHaH arTrecralnusa nMeeT 1(S113%10) onpez[eJme CTCIICHb JOCTHUXCHUA

3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHHUS MO TUCHUIUIMHE 33 ONPECNIEHHBIN MepHo]] 00ydeHUs.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHSI U OLIEHOYHbIEe CpeACTBA /Jisl INPOBeJeHUs!



MPOMEKYTOYHOH aTTeCTAIMU:



CrpyKTypHBIi
JJIEMEHT

[Inanupyemslie pe3ysbTaTsl

O1ieHOYHBIE CpeaICTBa

oOy4eHus
KOMIICTCHIINU
OIIK-1
CHOCO6HOCTBIO HCIOJIb30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JHUCHUILIIMH B HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTHU, MPUMCHATH MCTO/bL

MaTeMaTHYCCKOro aHajin3a U MaTEMaTHu4€CKOIro (KOMHI)IOTepHOFO) MOACIINPOBAHUA, TCOPETUUYCCKOI0 U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHM

3HaTh

- OCHOBHBIC XUMHUYECCKUEC ITOHATHUA,
MMOJI0KEHUS U 3aKOHBI,

- METOAbl XUMHNYCCKOI'O aHAJINn3a
BEILIECTB U 0OBEKTOB OKPYKAIOIIEH
CpeIbl;

- COBPEMCHHBIC HAIPABICHUS
Pa3BUTHUS HAYYHBIX TEOPUI, METOIBI
TEOPETHIECCKOTO 1
BKCHepI/IMeHTa.HBHOI‘O HCCIICOOBAHUSA

Hepelteub meopemu4ecKux 6onpocoe K zauemy.

1.

VNN

10.

11

16.

17

18.
19.
20.

21

OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHAE I1apaMeTpPhl
CHCTEMBI, YHKIIUU COCTOSHUS cUCTeMBI. [IepBblil 3aKOH TEPMOIMHAMUKH.

DHepreTuKka XUMUYECKHUX MTPOLIECCOB.

Ouranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii u TpeTurii 3aKOHBI TEPMOJIUHAMUKH.

Oneprus ['m66ca. HanpapieHNs: XUMHUECKUX MPOIIECCOB.

Xumuueckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakunu. Kunernueckast Kpubasi.

CKOpOCTh peakliui U METObI €€ PErYITUPOBAHMUS.

Bnusiaue Temneparypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda.

OHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUyca.

Karanuzaropsl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTaius.

. KatanuzaTopsl U KaTaJTuTHUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaaus.
12.
13.
14.
15.

Xumnueckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

Cwmenenue xumuyeckoro pasHoBecus. [Tpunnun Jle [latense.

PactBopbl. Crioco0Ob!I BRIpaKEHHsSI KOHIIEHTPAIIMHA PACTBOPOB.

PactBopbI 31eKkTpoanuToB. CTENEHh U KOHCTAHTA AJIEKTPOJIUTUYECKOM AUCCOLMAIUNA. 3aKOH
pazbasnenust OcTBanbaA.

Jucconmarus KICJIOT, OCHOBaHUM, COJie. AM(OTEPHBIE JICKTPOITUTHI.

. PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YcCJIOBHE OOpa3OBaHHs U PACTBOPCHUS

OCaJKOB.

Hucconunanus Boael. MoHHOE nipoussenenue soasl. pH.

I'maponus cosnei. CTeneHs U KOHCTaHTa TUAPOJIN3a.

Hucnepcusie cucremsl. Kimaccudukanus. JinopunsHbie 1 110()0OHBIE KOJUTOUIBIL.

. CTpoeHune KOJUIOUTHBIX YaCTHII.
22.

Koarynsmus koaaouHbIX pacTBOPOB.




CTpyKTypHBII

[Tnanupyemble pe3ynabTaThl

DJICMCHT OI_IGHO‘-IHBIC cpeacrBa
oOyueHus
KOMIETEHIINH
Ymeth - pelaTb pacyeTHBIC 3a1a4U Ilpumepnuie 3a0anun:

IIPUMEHUTENBHO K MaTepHaLy
IIPOrpamMMBl;

- pemarh pacyeTHbIE 3aJa4n
MIPAKTUYECKOTO COAECPIKAHMS;

- IPOTHO3UPOBATh BO3MOKHOCTb
MIPOTEKAHUs CAaMOITPOU3BOJIBHBIX
IIPOLIECCOB B Pa3INYHbIX
XUMHUYECKHUX CUCTEMAX;

- IPUMEHSATH METObI
MaTeMaTHYECKOr0 aHAJIN3a U
MaTEMaTHYECKOI0 (KOMIIbIOTEPHOTO)
MOJEIINPOBAHUS, TEOPETUUECKOIO U
9KCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

1. HamucaTh 3JI€KTPOHHBIE YpPAaBHEHHUS JJIEKTPOJIHBIX IPOIECCOB, YpPaBHEHHE CYMMapHOM
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C rajpBaHMUECKOro 3JEMEHTA, €CIU KOHIEHTpaIluu
HOHOB MeTaiuioB paBHsl: [A17*]1=0,001 mous/i, [Co**]=0,1 Momb/1L.

2. HanrcaTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS peakunil ruaposmnsa coier: KsPOy; NaySOy;
ZIlClz.

3. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCAB UX B MOJICKYJIIPHON M MOHHOU (hopmax:

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

4. B 2 1 pactBOopa ruapokcuaa kainpius copepxurcs 478,8 v Ca(OH),. IlnotHocTs pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; C; N(Ca(OH),) u N (H,O); T.

5. CocTaBbTe YypaBHEHHS OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA:
chr207 + FeSO4 + HzSO4 -, KMI’IO4 + NaZSO3 + Hzo —.

6. Hammcath 531€KTpOHHBIE YpPaBHEHHS DJICKTPOAHBIX ITPOIIECCOB, YpaBHEHHUE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C raJbBaHHMUYECKOTO SJEMEHTa, €CITU KOHIICHTPAIUH
MOHOB METaJUIoB paBHEL: [Mn**]=0,01 moms/i, [Au’*]=0,1 Mous/i.

7. 3aKOHYUTH YpaBHEHUS peakiuii, HAaIKCcaB UX B MOJIEKYJISPHOW U MOHHOHU dopmax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO4 —.

8. Hamucarb 531€KTpOHHBIE YpaBHEHHUsI SJIEKTPOAHBIX IIPOLIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C rajpBaHMUECKOro 3JEMEHTA, €CIU KOHIEHTpAIluu
HOHOB MeTaIuIoB paBHsL: [Zn>*]=0,01 moms/1, [Cu*]=1,0 Mous/m1.

10. Cynbdat amomunuss maccoir 36,4 r pactBopuwir B 100 r Boapl. [IMOTHOCTH MONYy4eHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: ®(Alx(SO4)3); Cym; Coxs Ci; N(AL(SO4)3) u N (H,O); T.

11. HamucaTh S7I€KTPOHHBIE YpPaBHEHHUS AJEKTPOIHBIX IPOIECCOB, YPAaBHEHHUE CYMMapHOH
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOr0 3JEMEHTA, €CIU KOHIIEHTpAIluu
HOHOB MeTaIuioB paHsr: [Mn”*]=0,01 mons/x1, [Ag*]=1,0 Monb/x1.

12. 3aKOHYHUTH YpaBHEHHUS peaKivii, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHU/IE:

MnS + HZSO4 —, FC(OH)3 + NaOH —, NH4C1 + KOH —.

13. Onpenenure TEpMOAUHAMUYECKYIO BO3MOXKHOCTB NpoTekaHus peakuuu CaOg) + 2 Cy =
= CaC; () + CO(, AH; = 460 x/[x npu cTanmapTHBIX yCIoBUAX. PaccunTaiiTe TemnepaTypy Hadaia
peakmuu, ecimu  S(Ca0)=38 [Ix/monb-K; S(C)=6 x/monb-K; S(CaCy)= 70 Ix/monb-K;
S(CO)=197 JIx/moib- K.




CTpyKTypHBII
AJIIEMEHT

[Tnanupyemble pe3ynabTaThl

OneHouHble cpencTBa

KOMITETEHIINHI 00yuenus
Bnaners - HABBIKAMU [TPUMEHEHHUSI OCHOBHBIX Ilpumepnvie 3a0anusa:
XUMUYECKHUX 3aKOHOB B 1. Mnsa peakunu CHy () + CO, ( = 2 CO () + 2 Hy () onpenenuTe BO3MOXHOE HalpaBICHUE
npodeccnoHaNbHOM IEeATEIbHOCTH; | CAMONIPOU3BOJIBHOTO TEUEHUS pEaklMU NpHU CTaHAAPTHBIX YCIOBUSAX WM Ipu  Temmepatype T
- IPAKTUYECKUMHU HaBBIKAMU =927°C, ecin TeruoBoit 3 EeKT peakuu 10 3aJaHHOH TeMIepaTypbl HE U3MEHUTCS. YKaXUTE: a)
TEOPETUYECKOTO U BBIJIETISICTCSl WJIM TOTJIOLIAeTCsS PHEPrusl B XOJe peakiuu; 0) MpUYMHY HAlJEHHOTO HW3MEHEHUS
9KCIIEPUMEHTAILHOTO UCCIIEI0BaHus | SHTponuH. PaccunTaiite TemnepaTypy Hayajla peakiuu.
B 00J1aCTH XUMUH; 2. Bripa3ute yepe3 KOHUEHTpAIMU PEarceHTOB KOHCTAHTBI PABHOBECHS CIIEIYIOLUIUX PEAKLIUN
- METOJaMHU HCCIIeOBaHUS U Nowy + 3 Hay = 2 NHjzy, AH = -92,2 xJIx. Ykaxure HamnpaBiI€HHE CMELIEHUS XHMHUYECKOTO
CHOCOOHOCTBIO OOBSACHSATH €T0 paBHOBECHS 3TUX PEaKLMi: a) MPU NOHWKEHUHN TEMIIEpaTypbl, €CIU JaBlIEHUE TIOCTOSIHHO; 0) MpH
pe3yabTaThl IPUMEHUTEIBHO K NOBBILIEHUM JIABJIEHUS, €CIIM TEMIIEPATypa OCTOSHHA.
poeCCUOHATBHON IEATETLHOCTH 3. CkOJIbKO MHLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUJIOTHOCTHIO 1,84 r/mn
notpedyercst 11 npurorosienus 2 i1 0,25M pactBopa?
4. Kakue w3 criemyromux cosed mnonasepratorcs Tuapoimsy: NapSiOs;. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUs THAPOJIM3Aa COOTBETCTBYHOIMX cosiel. Kakoe
3HayeHue pH (< unu> 7) UME0T pacTBOPHI ATUX COJICH?
5. 3omb ruapokcuaa Maraus nosydeH nyreM cmemunsanusg 0,02 1 0,011. pactBopa MgCl, un
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUI MOJYYEHHOTO 30J151 U HAIUIINATE
(bopMyiTy ero MUIEILIBI.
6. PaccunTaiiTe 3JEeKTPOABIKYILYIO CHIIY U OINpeNeInTe HalpaBlieHUE CaMONPOU3BOIBHOIO
NPOTEKAaHUsl pEAKIMU TPU CTaHAAPTHBIX YCJIOBUSX, MCIHOJIb3Ys 3HAYEHUS OKHUCIHUTEIbHO-
BOCCTaHOBHUTENRHEIX MoTeHnuanos HJ + H;PO, — J, + H3PO5; + H,0.
7. IlpuBenuTe CXeMBbI DJIEKTPOAHBIX IIPOLIECCOB U MOJIEKYJIIPHBIC YPAaBHEHUS PEaKLUH,
MIPOTEKAIOIIUX TPH JEKTPOXUMHUECKON Koppo3uu rasibBaHonapbl Co/Ni: a) B Kuciol cpene; 0) BO
BIIQXKHOM Bo3ayxe. Onpeaenure yObUTh MacChl aHOJA TIPH KOPPO3UHU B KUCIION cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu cocrasmiia 0,01 r/u.
OIIK-2

CHOCO6HOCTBIO BBIABIIATh CCTCCTBCHHOHAYYHYIO CYIIIHOCTD np06neM, BO3HUKAKOIIUX B XO0I€ HpOHBBO,Z[CTBCHHOfI ACATCIIbHOCTH, ITPUBJICUYD JIA UX PCIICHUA
COOTBETCTBYIOIIMI (PU3UKO — MATEMAaTUYECKHI amnmapar

3HaTh

- OCHOBHBIC XUMHWYCCKUEC ITOHATHA,

ITIOJIOXKCHUA U 3aKOHBI,

1. OKHCIHTENIBbHO-BOCCTAaHOBUTEIBHBIC CBOWCTBA BemecTB. Kiaccudukarus OKHUCIUTEIBHO-
BOCCTAHOBUTCIILHBIX peaKuHﬁ.




CTpyKTypHBII

[Tnanupyemble pe3ynabTaThl

AJIIEMEHT OueHouHbIE CpeICTBa
KOMITETEHIINHI 00yuenus
- COBPEMEHHbBIEC HaIIPaBJICHUS 2. DJIEKTPOXUMHYECKHUE CUCTEMBI. 3aKOHbI Dapazesi. DIEKTPOAHBIN MOTECHIHAI.
Pa3BUTHUS HAYYHBIX TEOPUH; 3. TanpBanmnueckuii anement Janusns SAxoowu.
- METOJIbl TEOPETUYECKOTO U 4. DIEeKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIU3 paciuiaBoB. [Ipumenenue smekTponausa.
HKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS 5. DnekTponu3. AHOAHBIA U KATOAHBIN MPOIECCHI MIPHU JIEKTPOIU3E PACTBOPOB.
B 00JIaCTH XUMHUHU 6. IlpumeHeHue 3IEKTpOIH3a.
7. Kopposusi. Bunbl kopposzun. CriocoObI 3alIUTHl METAIIJIOB OT KOPPO3HH.
VYmeTb - pemarb pacyeTHbIE 33141 1. Ompenenurte TEPMOIUHAMUYECKYIO BO3MOKHOCTh IpoTekaHus peakuuu 2 Cly ¢y + 2 HoO(p

IIPUMEHUTEIILHO K MaTepraiy
[IPOrpamMBl;

- IPOrHO3UPOBATH BO3MOKHOCTh
IIPOTEKAHUs CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKHUX CUCTEMAX;

- COYETaTh TCOPHUIO U IPAKTUKY IS
peLICHUSA NHKEHEPHBIX 3aJ1a4

=4 HCly + Oz (y, AH, = 115,6 x/[x npu cranmapTHbIX ycioBHAX. PaccuuraiiTe TemmepaTypy
Havana peakuuu, ecau  S(Clp)=223 OIx/mone-K; S(H;0)=189 [Lx/monb-K; S(HCI)=
187 JIxx/momb- K; S(0,)=205 JIx/Momnb- K.

2. Hanucarb ypaBHEHMS peaklUil THAPOINU3a B MOJEKyIapHOM U HOHHOM Bue: CrCls, NaNOs,
K,COs.

3. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM:

4. chr207 + Na2803 + HZSO4 -, KMIIO4 + NaNOz + Hzo —.

5. T'omorennass peaknus mporexkaeT no ypasHeHuntoo Ho o + L ¢y = 2 Hlyp. Havanpnas
KOHIIEHTpauust Bogopoaa 2,1 mons/n, mona 1,5 monb/n. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korna npopearupyet 30% Bomopoaa?

6. B 640 mu Bogs! pactBopuin 160 r xmopuaa sxenesa (I1I). IInoTHOCTs momyueHHOr0 pacTBOpa
1,032 r/mn. Paccuntaiite: o(FeCls); Cy; Cox; Cm; N(FeClz) u N (H,O); T.

7. Omnpenenure TEPMOIMHAMUYECKYIO BO3MOXKHOCTBH NpoTekaHus peakuuu CS; g +3 Oyp=
=CO; 1y + 2 SO; (), AH; = -1075 x/[x npu craHgapTHBIX ycloBUsAX. Paccumraiite Temmeparypy
Hayana peakiuu, ecian  S(CSy)=151 Tx/monb-K; S(0,)=205 HTx/monb-K; S(COy)= 213
Jx/monb-K; S(S0,)=248 JIx/monb- K.

8. Peaxnus uaer no ypasHenuto: 2 Hy () + Sz () = 2 HaS(r). HauanbHas koHLeHTpanus Bogopoaa
2 monw/n, cepsl 1,5 Monb/n. Onpenenute BO CKOJBKO pa3 M3MEHUTCS CKOPOCTh PEaKIUU K
MOMEHTY, Koraa npopearupyet 0,7 Mmois/n Bogopoaa?

9. Omnpegnenure TEPMOINHAMUYECKYIO BO3MOKHOCTB NPOTEKaHUs peakuuu 2 ZnS ) + 3 Oy =
=2 7Zn0 () + 2 SO, (, AH; = -890 /I npu crangapTHeIX ycnoBusax. Paccuuraiite Temneparypy
Havana peakiuu, ecau S(ZnS)=58 Jlx/mons-K; S(0,)=205 Ix/monb-K; S(ZnO)= 44 JIx/moinb-K;
S(50,)=248 dx/monb- K.




CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[InaHupyembie pe3yybTaThl
oOyueHus

OneHouHble cpencTBa

Bnanets

- HaBBIKaMHU TTPUMEHEHUSI OCHOBHBIX
XAMUYECKHUX 3aKOHOB B
po¢eCCUOHATBHON JIEATETLHOCTH;

- MPaKTUYECKUMHU HaBbIKAMU
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO UCCIEAOBaHUS
B 00JIaCTH XUMUH, TIPUBJICKAS TS
UX PEILIECHUS COOTBETCTBYIOLIUMN
(hU3UKO — MaTeMaTHYECKUI amnmapar

1. PaccunraiiTe 3J€KTPOABHKYIIYIO CHIIY M OIPEIEIUTE HaMpaBICHUE CaMOIMPOU3BOJBHOTO
MPOTEKAHUs PEaKUWU NpPH CTAHJAPTHBIX YCJIOBUSX, HCIONB3YS 3HAYEHUS OKHUCIUTEIbHO-
BoccTaHOBHTENLHEIX noTennuanos HJ + H;PO, — J, + H3PO; + H,O.

2. B pactBope optodochoproit kucnorel maccod 1200 r m mrotHocThiO 1,153 T/™MI
coaepxutcs 312 r Hi3POy. Paccuuntaiite: ®(H3PO4); Cy; Cox; Crny N(H3PO4) 1 N (H0); T.

3. IlpuBenure cxembl SJEKTPOAHBIX MPOIECCOB W MOJEKYJSPHbIE YpPAaBHEHHUS pEaKIIHii,
MPOTEKAIOIINUX TIPH AJIECKTPOXUMHUUECKOM Koppo3uu raimbBanonapel Co/Ni: a) B KuCIIon cpene; 0)
BO BJIQXKHOM Bo3ayxe. OnpenenuTe yObUTb Macchl aHO1a TIPU KOPPO3UU B KUCIION cpene 3a 20 MuH,
€CJIM CKOpOoCTh Koppo3uu coctaBmiia 0,01 r/y.

3. CocTaBbTe 3JEKTPOHHO-UOHHBIE YpaBHEHUS SJEKTPOJHBIX MPOLIECCOB (aHOJ WMHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHME pEaKluu, Npoucxondmer mnpu snekrponusze pactBopa CoSOy
Boeruncnute QakTudeckoe KOJMMYECTBO METalia, MOJIYYSHHOTO Ha KaTole NPHU JJIEKTPOIIH3E
Co(NO3),, eciii 3JIEKTPOJIM3 MPOBOAUIN B TeueHUH 1 4. Beixoa metamia mo TOKy coctaBui 85%.
YKaxxuTe BO3MOKHbIE TPUUMHBI YMEHBIIECHUS BHIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.




0) [lopsiiok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIMM, OKA3aTe/ M U KPUTEPUU OLleHUBAHUSL:

[TpomexxyTouHast arrecTanus MO JUCIHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS OOYYArOIIMMHCS 3HAHUHM, W TMPAKTUYCCKUE 3aTaHus,
BBISIBIIIOIINE CTETICHb CHOPMHUPOBAHHOCTH YMEHUH U BIAJACHUH, MPOBOAUTCS B hOpMe 3a4eTa.

3aueT no JaHHOW AMCUHUILUIMHE IPOBOJUTCS B YCTHOU (hopMme.

Jasi moJiydeHHs1 3a4veTa IO JUCHMIUIMHE OOYYarOIIMICS OJDKEH TO0Ka3aTh ITOPOTOBBINA
ypOBeHb CPOPMHUPOBAHHOCTH KOMIIETCHIIMH, T.€. 3HAHUE OCHOBHBIX XUMUYECKUX TTOHATUN W 3aKOHOB,
YMEHHME peliaTh pacueTHBIC 3a/layd NPUMEHHUTEIBHO K MaTepuaay MporpaMmbl, BiIaJeHUE HaBbIKAMU
MIPUMEHEHUSI OCHOBHBIX XUMHUUYECKHX 3aKOHOB B TIPO(ECCHOHATILHOMN JCATEIHHOCTH.

IMoka3aTenu U KpUTEPUM OLICHNBAHMS 3a4eTa:

— Ha OLIEHKY «324TeHO0» — 00yUaIOIIMNACs IEMOHCTPUPYET TOCTATOYHBII ypOBEHb
c(hOpMUPOBAHHOCTH KOMITETCHITHI: OCHOBHBIC 3HAHMS, YMEHHsI OCBOSHBI HE MeHee ueM Ha 50%, HO
AOMMYCKAIOTCA HC3HAYUTCIIbHLIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA ITPU aHAIIUTUYCCKUX OIICpalUiIx,
MepeHoce 3HaHUM 1 YMEHHI Ha HOBbIE, HECTaHJAPTHBIE CUTYAlIUH.

— Ha OLIEHKY «He 3a4TeHO0» — 00yJaromuicst IeMOHCTpUpYeT 3HaHus He 6osee 40% TeopeTHuecKoro
MaTepuaa, JOIyCKaeT CYIIeCTBeHHbIE OITMOKHU, HE MOKET II0Ka3aTh MHTEJUIEKTYalbHbIe HABBIKU
peliCHud MPOCThIX 3a1a4.

8. YueOHO-MeTOAMYEeCKOEe M HH(OPMALIMOHHOE 00ecriedeHne T CHUTITHHBI

a) OcHoBHas JIuTEpaTypa:
1. OcHoBsl xumun: yuebnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Bwicmiee obpa3zoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsna, JI. I'. Xumus : yaebnoe nocodwue / JI. I'. Konsna, JI. I'. Tapaciok ; MI'TV. -
Marnuroropek : MI'TVY, 2015. - 1 anextpon. ont. auck (CD-ROM). - 3arxa. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TEeKCT : SJIEKTPOHHBINA. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

0) lonoJiHUTeILHAS JIUTEpaTypa:

1. Mensuauk, H. JI. PactBopsl : nmpaktukym / H. JI. Mengnuk, 3. P. Mymmuna, O. A.
Muirypuna ; Marautoropckuii roc. Texundeckuii yu-T um. I'. 1. HocoBa. - Maruurtoropck : MI'TY
mm. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. »oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenwus: 14.05.2020). - MakpooObeKT. - TEeKCT : IIEKTPOHHBIU. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

2. Mensuuk, H. JI. lucnepcusie cucremsl : npaktukyM / H. JI. Mengnuk, 3. P. MyminHa,
O. A. Mumypuna ; Marautoropckuii roc. Texuudeckuii yH-T uMm. I'. 1. HocoBa. - Maruuroropck :
MITY wum. I'. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. o3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObsekT. - TeKcT : IIEKTPOHHBIN. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

3. Komsna, JI. I'. OxkuciautenbHO-BOCCTAaHOBUTEIbHBIE peakUUU. OCHOBBI JIEKTPOXHUMUU :
yaeonoe nocobue / JI. I'. Konsima, O. P. Mymnmuna ; MI'TY. - Marautoropcek : MI'TVY, 2015. - 58 c. :
HII., Ta0II. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata obOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIU. -
Nwmeercs nevaTHbIN aHANOT.




4. Mumypuna, O. A. Xumuueckas KuHeTHka. COCTOSIHUE XWMHYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; MarHuTOropckuii roc. TEXHU4ECKHUM
yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObsekT. - TeKcT : IIEKTPOHHBIN. -
Csenenus goctynsbl Takxke Ha CD-ROM.

B) MeToauueckue yKa3zaHusi:

1. Mumypuna, O.A. DHeprervka XUMHUYECKHUX IMPOLECCOB: METOAMYECKHE YKa3aHHUS K
nabopaTopHBIM paboTaM TO JUCHHUIUIUHE «XUMUS» Ui OOYyYaroIIUXCS BCEX HalpaBlIeHUN
MOATOTOBKH M CHEIUATBHOCTEH THEBHOU (opmbl 00ydeHus / O.A. Munrypuna; MarHuTOropcKuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
TeKcT : HemoCpeICTBEHHBIN.

2. Komspma, JLI. Xumuueckas TEpMOJMHAMMKA: METOAUYECKUME  yKa3aHUs IS
CaMOCTOATENIbHONW PabOThl MO JUCHUIUIMHE «XHMHS» 711 OOyJaromuxcsi BCEX HaIpaBJICHUI
MOJTOTOBKM M croenuaigbHocTei Bcex (opm oOyuenus / JL.I. Komsga; MarHuToropckuii roc.
texandeckuii yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HemoCpeICTBEHHBIM.

3. Konspa, JI.I'. CkOopoCcTh XUMHUYECKUX PEAKIHA M XMMHUYECKOE paBHOBecue: MeTonndeckue
yKa3aHus K J1a00paTOPHBIM paboTaM MO ITUCHUIUTHHE «XUMHUS» ISl 00y4JaIoNIuXCcs BCeX HapaBIeHUN
MTOATOTOBKHM U crienuaibHOCcTel Beex ¢popm oOyuenus / JI.I'. Konsina, E.B. Tapactokx; Marautoropckuit
roc. rexuuueckui yH-T um. I'. M. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TeKkcT : HemoCpeICTBEHHBIN.

4. PomuonoBa, H.M. Xumuueckass KuHETHMKA. XHUMHUUYECKOE pPABHOBECHE: METOAMYECKHE
YKa3aHWus Il CaMOCTOSITENIbHOM paboThl MO JUCHUILUIMHE «XHUMHS» 1 0O0ydYarolIuXcs BeCex
HaNpaBICHUH MOJATOTOBKM M crenuanbHocTeil Bcex (opm obyuenuss / H.M. Pommonosa, A.IL
[TonomapeB; Marautoropckuii roc. Texunueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY
uM. I'. K. Hocoga, 2020. — 20 c. — TekcT : Henocpe1CTBEHHBIN.

5. Uymposa, JI.B. PacTBopsl: MeTomuueckass pa3paboTka K JIabopaTOpHBIM paboTaM TIo
TUCIUIUINHE «XUMHS» I 00y4arolnXcsl BCEX HAMPABICHHUA MOJITOTOBKM M CHEIHATLHOCTEH BCEX
dbopm obyuenus / JI.B. Uynpora, T.M. Kynukosa; MarHuToropckuii roc. TeXxHuueckuit yu-t um. ['. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeacTBEHHBIN.

6. Uymnpora, JI.B. PactBopel: MeTtomumueckas pa3paboTKa K CaMOCTOATENIbHOW paboTre Io
TUCIHUIUTNHE «XUMHS» 1 00y4YaronuXcs MO BCEM HAMpPABICHUSM TOJTOTOBKH M CHEIHATLHOCTSIM
Bcex (opm oOyuenms / JI.B. Uympoma, D3.P. Mymnuna, O.A. Mumypuna; MarHuToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TeKcT : HemoCpeICTBEHHBIN.

7. Komsina, JI.I'. KonmouaHsle pacTBOpPBI: METOIMYECKHE YKa3aHUs K JJabopaTopHO# padoTe 1o
TUCHUIUTNHE «XUMHS» A1 00y4yaronuxcs M0 BCEM HAMpPaBJIEHUSM MOJATOTOBKU U CHEIHATIBbHOCTIM
Bcex Gopm oOyuenus / JL.I'. Komsina, JI.A. bonbsiH; MarHUTOrOpCKUit TOC. TEXHUYECKUNA YH-T UM. [ .
N. Hocoa. — Marautoropck : MI'TY um. I'. K. Hocosa, 2017. — 9 c. — TekcT : HemocpenCTBEHHbIM.

8. Konsma, JI.I'. OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU: METOAUYECKHE YKa3aHUS K
nabopaTopHoi paboTe MO AUCHUILIUHE «XUMUS» Uil 00y4aloIUXCsl BCeX HaNpaBlIE€HUIN MOATOTOBKHU
u crneuuanbHocTel Bcex (opm obOyuenust / JL.I'. Komsma, E.B. Tapaciok; MarHuroropckuii roc.
texandeckuit yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. . Hocosa, 2020. — 10 c. —
TekcT : HenmoCpeACTBEHHBIM.

9. Komsapa, JI.I'. OKHUCIWUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU U DICKTPOXHUMHUYECKHUE
MPOLIECChI: METONWYECKass pa3padoTKa K CaMOCTOSTENbHOW paboTe s o0ydarommxcs MO BCEM
HaIpaBJICHUSAM IOJTOTOBKH M creHaIbHOCTIM Bcex Gopm obyuenus / JI.I'. Konsna, E.B. Tapaciok,
3.P. Myminna; Marauroropcekuii roc. texunueckuit yH-T um. I'. . HocoBa. — Maruurtoropek : MI'TY
uMm. I'. 1. Hocora, 2017. — 41 c¢. — TekcT : HenocpeaCTBEHHBIM.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHUE TMPOLECChl: METOAUYECKHUE YKa3aHUs K
nabopaTopHOl paboTe MO JTUCHUIIIMHE «XHUMHS» Il OOydYaroIIMXCs IO BCEM HaIpaBICHUSM



MOATOTOBKH M CIEeNHATBHOCTAM Bcex (opm oOyuenus / O.A. Mwumypuna, H.M. Pomuonora;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. N.

Hocoga, 2017. — 13 ¢. — TeKcCT : HEMoCpeACTBEHHBIH.
r) [IporpammHuoe o6ecnneuenue u UHTEepHET-pecypcebl:

IIporpammHoe obecnevyenue

Haumenosanue 110 Ne noroBopa Cpox peiicTus

JUIICH3UU

MS Windows 7 Professional(ans) 1557 1¢ 0108 102018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 15y 75, 17 127 062017 27.07.2018

(mJ1s1 KI1ACCOB)

MS Office 2007 Professional No 135 ot 17.09.2007 O6eccpouHO

77Zip cB000IHO pacnipocTpansemoe [10 0ECCPOYHO

FAR Manager cB000IHO pacrpocTpansemoe 110 0ECCPOYHO

IIpodeccnonanbubie 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue xypca

CchlIKa

OnekTpoHHas 0asza mepuoandeckux u3maHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanmonaneHas wuHGOpMalMOHHO-aHATUTHYECKAS

mutupoBanus (PHMHIL)

cucreMa — Poccuiickuii  wmHzmexkc  Hayunoro|URL: https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axagemusi Google (Google
Scholar)

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

Wudopmannonnas cucrema - EauHoe o0kHO
J0CTyna K MH(QOPMAIIMOHHBIM pecypcaM

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

denepaibHOE  TOCYJAPCTBEHHOE  OFOKETHOE

NPOMBIIIEHHON COOCTBEHHOCTH»

YUpEeKIECHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

Poccuiickass ~ ['ocymapcTBeHHas oubmoTeKa.
Kartanoru

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

OnekTpoHHBIE pecypchl Oubmmoreku MITY wuwm.
[.1. HocoBa

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

9. MaTepuajibHO-TeXHHYECKOe olecnedeHne JUCIUMINHBI

MaTepI/Ia.HBHO—TeXHI/I‘IeCKOG obecrnieucHUe JUCHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHue ayAUTOPUH OcHallleHue ayuToOpun
Y4aeOHbIC ayTUTOPUH IS MynbpTUMENUHBIE CpEACTBA XpAaHEHUS, Mepeaadyud Hu
NPOBEICHHUS 3aHATUU npejcTaBieHust HHPOpMaIUH
JEKIIMOHHOIO THUIIA
Y4aeOHbIC ayTUTOPUH IS OO0GopynoBaHue /I BBITTOJTHEHHS JTa00OpaTOPHBIX padoT,
MNPOBCACHUA na6opaT0pHHx XUMHYCCKa IoCyaa, pCaKTHUBBI,
3aH}ITHI>'I, I'pPYHIIOBLBIX U HaI‘JDI,Z[HBIe MaTCpHraJibl: Ta6JII/II_H>I, CXEMBI, IIJTAKATHI.

WHIUBUIYATbHBIX KOHCYIbTAIUM,
TEKYIIEero KOHTPOJIS U
MPOMEXXYTOYHOUN aTTECTAI[UHN

[omemenns ams ITepcoHanbHBIE  KOMIIBIOTEPHI

¢ maketom MS Office,




Tun 1 Ha3BaHMe ayIUTOPUU

OcHallleHue ayauTopun

CaMOCTOSITEIBbHON paboThHI
o0yuaromuxcs

BbIXOJOM B I/IHTepHeT n C JOCTYIIOM B DJJCKTPOHHYIO

UH(POPMALIMOHHO-00pPa30BaTEIbHYIO CPENly YHUBEPCUTETA

HOMCH_IGHI/I}I I XpaHCHUA U
PO UITAKTHIECKOTO 00CTy)KMBaAHUS
yueOHOTo 000PYIOBaAHHUS

Crennaxu, cef@bl 1711 XpaHEHUsT y4eOHOT0 000pYA0BaHUS
HNHCTpyMEHTHI 17151 peMOHTa 1a00paToOpHOTO

000opynoBaHUS.




