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1. lleau ocBOeHUNA TUCHUILIUHBI

[lenssMu OCBOEHHMSI NUCHUIUIUHBI «XHUMUs» sBIsieTcs (opmupoBaHue (yHIaMEHTAIBHBIX
3HAaHUKW B 00JacTM COBPEMEHHOM XWMHH, BKJIIOYAIONIMX OCHOBHBIC TIIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIHKCHIBAIOIIME CBOMCTBA XUMHYECKHX COEOUHEHHUH; pPAa3BUTHE HABBIKOB
CaMOCTOSITEIFHOW PabOThI, HEOOXOAMMBIX IJIsi MPUMEHEHUS XUMHYECKUX 3HAHUN TPU H3YYCHUU
CIIELIMATBbHBIX TUCIUIUIMH U TaJbHEHIIEH TPAKTUYECKON IESITEIBHOCTH.

2.MecTO0 JIUCHUIUIMHBI B CTPYKType o00pa3oBaTeIbHOW MNPOrpaMMbl IOATOTOBKHU
O0akajaBpa

Huctunnmuna B1.b.12 «Xumus» BxoauT B 0a3oByl0 dacTh Oyioka | o0OpazoBaTesbHOU
IIPOTrPaMMBI.

HJ’I?[ HU3YUCHUA AUCHHUIIIWHBI HCO6XO)II/IMI)I 3HaHWs, YMCHHA U BJIAZICHUA, C(bOpMI/IpOBaHHBIe B
pe3ynbTaTe TOJYYeHHsS CpeAaHero (IMOJHOro) o0mero oOpa3oBaHUsl MO AUCIUIUIMHAM «XHUMUS,
«Pum3nkay, «MaremMaTnka.

3HaHUS U YMEHMsI OOy4aroUIuXcsi, MOJIyY€HHBbIE NMPU U3YYEHUHM JAHHOW JUCLUHUILUIMHBI OyAyT
HCO6XO)II/IMBI UM npu I[aJ'H)Hef/'HlleM N3YyUCHUU TaKnux JUCHUIIINH, KaK «be3onacHOCTE
JKU3HENIEATSIIFHOCTHY, «I 00T .

3 Komnerenuuu odyuyawiuierocsi, GopmMupyembie B pe3yjbTaTe 0CBOCHUS TUCHUILIMHBI U
IUVIAHUPYeMble pe3yJabTaThl 00y4eHu sl

B pesynbrare ocBOCHMS AUCHUIUIMHBI «XUMHUsDY 00yUYarOUIUICs JOJKEH 00IagaTh Cleayomei
KOMIIETEHIIUEN:

CTpyKTYpHBIH 3JIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUS
KOMIICTCHIIUN
OK-1
CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, AaHAJIN3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTUKH, HOPMBI KPUTHUYCCKOI'O IIOAX014a, q)OpMBI aHaJIn3a,

- METOJIbI a0CTPAKTHOTO MBIIIJICHUS TIPH YCTAHOBJICHUH UCTHHBI,

- METOIbl HAYYHOTO MCCIICIOBAHMS MYTEM MBICICHHOTO PACUICHCHUS
0o0bekTa (aHamM3) W MyTEM HW3y4YEHHUS MpEeAMETa B €ro IEJIOCTHOCTH,
€AMHCTBE ero yacte (CHHTE3)

Ymers - aJeKBAaTHO BOCHPUHUMATh HWH(OpPMAIMIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MTUCbMEHHYIO PEUb;

- C UCIIOJIb30BAaHUEM METOJIOB a0CTPAKTHOTO MBIIUICHHS, aHAIW3a U
CHHTE3a aHAIM3UPOBATh  AJBTEPHATHUBHBIE BapHAHTBl  PEIICHHS
HCCIIEOBATENIBCKUX 3a1a4

Bnanets - HaBBIKAMH MMOCTAHOBKH I€JIH, CIOCOOHOCTBIO B YCTHOM U MUCHhMEHHOMN
pedn JIOTHIeCKH 0(hOPMHUTH PE3yIbTaThl MBIIICHUS;

- 1EeJIOCTHOM CHCTEMOW HaBBIKOB MCIOJb30BaHUS aOCTPaKTHOTO
MBIIIUICHAS] TIPU PEIICHUH TPOOJIeM, BO3HUKAIOMIMX IMPU BBIMOJTHEHUU
HCCIIEAOBATEIbCKUX Pab0T, HABbIKAMH OTCTAMBAHUS CBOCH TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3HMIIMI OLICHUBATh CTPOCHUE, XUMUYECKUM U MUHEPAIbHBINA
COCTaB 3€MHON KOpPbI, MOP(OJOTUYECKUE OCOOEHHOCTH W T'€HETUYECKUE THIBI MECTOPOKACHUN
TBEPJBIX IOJE3HBIX MCKOIIAEMBIX MPH PEHICHUWH 3a1ad 0 PALUOHAIBHOMY M KOMIUIEKCHOMY
OCBOEHHIO

3HaTh - OCHOBHBIEC XMMHUYECKHUE MTOHATHUS, IIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJIICHUs PAa3BUTHUS HAyYHBIX TEOPUI;

- METOJbl TEOPETHYECKOTO M 3KCHEPHUMEHTAIBHOIO HCCIEAOBAHUS B
00JaCTH XMMUH IPUMEHUTENLHO K MPO(ECCHOHATBHON AESITEIbHOCTH




VYmern

- OIpEeNeNsITh XUMUYECKHIM COCTaB U CTPOEHUE OOBEKTOB OKpYXKaloIIeH
Cpensl;

- pemark pacyeTHBIE 33/1a4M IIPUMEHUTENIBHO K MaTepUay IPOrpaMMBl;

- IPOTHO3MPOBATh BO3MOKHOCTH IPOTEKAHMS CAMOIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX

Bnazetrs

- HaBblIKaMMW IIPUMCHCHHUSA OCHOBHBIX XHMHYCCKHX 3aKOHOB B
pohecCHOHANTBHOM JIEATEILHOCTH;

- NPAKTUYCCKMMU HaBbIKaMU TCOPETHUYCCKOI'0 M SKCICPUMCHTAJIBHOI'O
WCCTIEA0OBaHUs B 00JIACTH XUMUU

4. CTpyKTYypa U coepKaHue THUCUUILIUHBI

OO6mast TpyA0€MKOCTh AUCIUIUTMHBI COCTABIISIET S 3aueTHHIX enuuull 180 akaj. 4acoB:
- KOHTaKTHas paboTa —76,1 akan. daca:

- ayauTopHas pabota — 72 akaj.4aca;
- BHeayauTopHas — 4,1 akan.gaca

- camocTosATeNbHas paboTa — 68,2 akaja.yaca.
—TOATOTOBKA K dK3aMeHy — 35,7 akaj. 4acoB
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1. Xumuueckasi TepMOIMHAMHKA 1 6 6/41 12 |- odopmiieHHE oTyera no|3amura J1aboparopHoit paboThl.|OK-1
naboparopHoii padore; Homamnee  3amanue Ne  1.|-3yB
- penrenue gomainnero 3ananus Ne 1; | Tecruposanue. OIIK-4
- CaMOCTOSITENIEHOE U3y4YeHHE -3YyB
y4eOHOH M HAyYHOH JINTepaTypHl.
2. Xumuyeckasi KHHETHUKA 1 6 6/41 10 |- odopmiieHHE oTyera no|3ammra nabopatopHoi padoTsl.|OK-1
naboparopHoii padore; Homamnee  3amanue Ne  2.|-3yB
- penrenue gomainHero 3ananus Ne 2; | TecrupoBanue. OIIK-4
-CaMOCTOSITENIbHOE U3y4yeHUe y4yeOHOU -3yB
Y HAy4YHOU JIMTEPATYPBL.
3. PacTtBOpHI 1 8 8/41 12 |- odopmieHne oTyera no|3amuTa nabopatopHoit paboTsl.|OK-1
naboparopHoii padore; Homamnee  3amanue Ne  3.|-3yB
- penrenue gomainHero 3ananus Ne 3; | Tecruposanue. OIIK-4
-CaMOCTOSITENIbHOE M3y4YeHUE YyIeOHOU -3yB
Y HAy4YHOU JINTEPATYPHI.
4. lucniepcHble CUCTEMBI 1 4 4/21 12 |- odopmieHne oTyeTa no|3amura JsadbopatopHoi padoTsl.|OK-1
naboparopHoii pabdore; TectupoBanue. -3yB
-CaMOCTOSATENBHOE M3y4EHHE YUEOHOM OIIK-4
Y Hay4HOU JIUTEPATYPHI. -3yB
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5. OxucnurensHo-| 1 4 421 10 |- odopmiieHHE oTyera no|3amura JiaboparopHoit paboTsl.|OK-1
BOCCTAaHOBUTEIIbHBIE MTPOLIECCHI naboparopHoii padore; Homamnee  3amanue Ne  4.|-3yB
- penrenue gomainHero 3ananus Ne 4; | TecrupoBanue. OIIK-4
-CaMOCTOSITENIbHOE U3ydyeHUe y4yeOHOU -3yB
Y HAy4YHOU JIMTEPATYPBL.
6. DIEKTPOXUMUYECKHE CUCTEMBI 1 8 8/41 | 12,2 |- odopmIiieHne oTyera no|3amura JiadboparopHoit pabdoTel.|OK-1
naboparopHoii padore; Homamuee  3amanue Ne  5.|-3yB
- pemenue qomarnHero 3ananus Ne 5; | Tecruposanue. OIIK-4
-CaMOCTOSITENIbHOE U3ydyeHUe y4yeOHOU -3yB
Y HAy4YHOU JINTEPATYPBL.
HToro no gucuumjinHe: 1 36 |36/20U| 68,2 IKx3aMeH




5. O0pa3zoBaresibHbIe H HHPOPMALMOHHbIEC TEXHOJIOTHH

B nmpouecce nmnpenomaBaHus —JUCHMIUIMHBL  «XUMHUS»  [NPUMEHSETCS  TpaJuLMOHHAs
MH(}OPMALMOHHO-KOMMYHHUKAIIMOHHAs: 00pa30BaTeNbHbIE TEXHOJIOTUU.

Jlexuuu mpoxoIAT Kak B HHPOpPMAUMOHHOM (opMe, Te HUMEET MECTO IOCJelI0BaTelbHOE
U3JIOKEHWE MaTepuaia B  JUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOAbHBIMU CPEJICTBAMH, TaK U B (hopMe JIeKIUi-0ecepl WIN IUaiora ¢ ayAuTOPUCH, JICKIIUN C
NPUMEHEHUEM DBJIEMEHTOB «MO3TOBOM aTaKW», JIEKIMH-KOHCYIbTAllMH, TlI€ TEOPETUUECKUI
MaTepual 3apaHee BbIJAeTCs CTYAEHTaM Uil CaMOCTOATEIbHOIO U3YYEeHHUs, JUIsl TIOrOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLIUS IPOXOAUT O TUITY BOIPOCHI-OTBETHI-IUCKYCCHSL.

[ToMmumMO 3TOro B JIEKIIMM MOTYT HCIOJIB30BAaThCA JJIEMEHTHl MPOOJIEMHOTO H3JI0KEHHUS.
[IpoGnemHast eKLKs HaYMHAETCS ¢ BOIIPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaga HeoOXOIUMO pemuTh. Takas JeKuusl MpeacTaBiseT coOOW 3aHsATHE, IMpearoJararoiiee
WHULMUPOBAHHOE [PENo/aBaTesieM TIPUBJICYCHUE AaYyAUTOPUU K PpEHICHUI0 KPYNHOW HaydyHOMU
npo0JieMbl, PpPACKPHIBAET BO3MOXKHBIE IYTH €€ pEIIeHHUs, MOKa3bIBA€T TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAUYMMOCTh JOocTkeHud. Ha mpobimemMHOI JeKuuu HOBOE 3HAHHME BBOJUTCS Kak
HeusBecTHoe i oOyyvaromuxcs. [lonydennas nHpopmanus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle HEe U3BECTHOIO JUIsl ce0sl 3HAHUSI.

Ocoboe MecTo B Tpoliecce MpernofaBaHUs IUCHUIUIMHBI «XUMUS» 3aHUMAIOT JICKIUH C
HCI0JIb30BAHUEM JIEMOHCTPALIMOHHOTO XMMHMUYECKOTO 3KCIEPUMEHTA, KOTOPBIM MO3BOJISIET Haubosiee
MOJHO pean30BaTh METOJ MPOOJIEMHOr0 OOy4YeHHsS dYepe3 IMOCTAHOBKY NPOOJIEM C TOMOIIBIO
JNEMOHCTpAIil SIBJICHUN, pPEaKIuid Wi TporueccoB. Bo3mMoxxHO oObequHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUU MTPUEMOB MBICIIEHHOTO U PEaIbHOTO AKCIIEPUMEHTA, YTO JAE€T BO3MOKHOCTh (OPMUPOBATH
3HaHUs 0o0Jiee BBICOKOM cTerneHu 0000IEHHOCTH.

Jist peanuzanuu  MHMOPMAIIMOHHO-KOMMYHHUKAITMOHHON  00pa30oBaTEIbHON  TEXHOJIOTHH
MIPOBOJATCS JIEKUMU-BU3YAJIU3allMM, B XOJE€ KOTOPBIX H3JI0KEHHE TEOPEeTUUYECKOro MaTepuaia
COIMPOBOXKIAETCS MPE3eHTALUEH.

JlexumoHHBIA MaTepual 3aKperuIieTcs B Xo/1e J1a0opaTOpHBIX padoT, B X0Jle KOTOPBIX ydeOHas
paboTa MPOBOAUTCS C peallbHBIMU XHUMHYEeCKMMH BeulectBamu. Ha maGoparopHbix paboTax
BBINIOJIHAIOTCA TPYIIOBbIE WIM WHAUMBUAYaJIbHbIE 3aJaHus 1O mpoiaeHHoM Tteme. llpoBenenue
7a00paTOPHBIX PabOT HEOOXOIUMO MPEABAPATh HHCTPYKTAXKEM IO MpaBHiIaM Oe30macHOi paboThHI B
XUMUYECKON Jabopartopur. OCHOBHBIM YCIOBHEM JIONYCKa CTYJIEHTOB K JabopaTopHOW pabore
ABJIIETCA MX O0Os3aTelibHas IMOATOTOBKA K HEW € COCTaBJIEHHEM TeOopeThyeckoro BBeneHHs. [Ipu
MIPOBEJIEHUU J1a0OPATOPHBIX 3aHATHM MCHOJb3YyeTCd METOJ KOHTEKCTHOro OOy4YeHHs, KOTOPBIH
MIO3BOJISIET YCBOUTH MAaTepuaj IIyTeM BBISBICHUS CBSI3ed MEXIY KOHKPETHBIM 3HAaHHEM U €ro
npuMmeHenueM. Kpome Toro, 1enecoo0pa3sHO  HCIOJIb30BATh  TEXHOJOTHIO  KOJIJIEKTUBHOTO
B3auMOOOydeHHsl (mapHylo palboTy) TpeX BHIIOB: CTaTWYeCKas Iiapa, AWHAMHYECKas Tapa,
BapHal[MOHHAs I1apa; COBMEIAs €e C TEXHOJOTuel MOIYJIbHOrO 00ydeHus. BhIMOIHUB 3KCIIEpUMEHT,
oby4Jaroruecs: GopMyaupyrOT 0000IIEHHBIE BBIBOJIBI TI0O CEPUU OIBITOB, UCTIOJIB3YS MTPUEMbI aHAIOTHH
U CPaBHEHHUSL.

CamocTrosrenbHas padota oOyyaromuxcs SBIsSETCs OJHUM U3 HanOosee 3(p(EeKTUBHBIX CPEICTB
pa3BuUTHA NOTPEOHOCTH K Oymaymiemy camooOpa3zoBanuio. CamocTosTeNnbHass paboTa 00ydaromuxcs
BKJIFOYACT B ce0s camble pa3HooOpasHbie (HOpMBI yueOHOW IEATETHHOCTH: BBITIOJHEHUE JOMAIITHUX
3aJlaHul, 3aBeplieHre OQOpMIIEHMS JIaOOpaTOpPHBIX pabOT, MOJArOTOBKA K IMPAKTUKYMY, HU3Y4YECHHE
OCHOBHOTO M JOINOJIHUTEJILHOTO MaTepHaja 1o yuyeOHMKaM M MOCOOHMSM, YTeHHE M IpopadoTka
Hay4yHOM nuTepaTypbl B OMOIMOTEKE, HalMcaHUEe pedepaToB M KypCOBBIX padOT, MOArOTOBKA K
KOJUIOKBHYMaM, 3a4€TaM, HTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOyyarouuxcs JOJDKHA ObITh HampaBieHa Ha 3aKperyeHUs
TEOPETUYECKOr0 MaTepuasa, M3J0XKEHHOIO MperojaBareiaeM, Ha IpopabOTKy TeM, OTBEIEHHBIX Ha
CaMOCTOSITEJIbHOE H3YyY€HHUE, Ha MOATOTOBKY K JAaOOPATOPHBIM 3aHSTHSM, BBIIOJHEHHUE JIOMAIHUX
3aJlaHUH U MOJATOTOBKY K PyO€KHOMY M 3aKJIFOUUTENbHOMY KOHTpOJIt0. [lomrmo 3Toro, odydaromuecs
MIPEJICTABIISIOT PE3YyIbTaThl CBOEH CaMOCTOATEIbHON pabOThI B BUAE MTPE3ECHTALUI.

CamocrosrenbHas padoTa 0Oy4yaronxcs Mo AUCHUIUIMHE «XUMHUS» BKIIIOUAET pellieHue 3a/1a4
U BBIIOJHEHHE 33/JlaHUl  PENpOAYKTHUBHOTO XapakTepa IO alrOpUTMYy, IPEeA0KEHHOMY



IIPENOAABATENEM.

[Ipu npoBeaeHnN pyOEKHOTO U 3aKIIOYUTEILHOTO KOHTPOJIS OCHOBHBIMHU 33/1a4aMH, CTOSIIIIUMHU
nepeJ MpernoaaBaresieM, SIBJISIOTCS: BBISBIEHUE CTENEHH MPAaBUIbHOCTH, 00beMa, IIIyOMHBI 3HAHUH,
YMEHHM, HaBBIKOB, IIOJYYEHHbIX @pPH U3YYEHHUHU Kypca HapsAAy C BbISBIEHUEM CTEIECHU
CaMOCTOSITEIBHOCTH B PUMEHEHHUH TOTYYE€HHBIX 3HAHUN, YMEHUH U HaBBIKOB.

CoBpeMeHHbIE HMHTEPAKTUBHBIE CpEACTBA IO3BOJISIOT JKCIEPUMEHTHUPOBATH C HOBBIMHU
dbopmamu KoHTpOJsA. OOyJarOIIMMCS TPEAJararOTCs TECThl W 3aJa4d B DJEKTPOHHOM BHIE, C
aBTOMAaTU3UPOBAHHOM cucTeMoil mpoBepku. B oTianune oT 0OBIYHOTO TECTUPOBAHMSA TAaKOWH cHoOcoO
KOHTPOJIS [TO3BOJISIET CTYAEHTaM B J1I000€ BpeMs IPOUTH TECT, MPOAHATU3UPOBATH OLIMOKU U MPOTH
TECT BTOPUYHO.

B nononnenun k Kypcy «XuMum» 00ydaromIMiics MOXET MPOWTH B JAUCTAaHUMOHHON (Qopme
onnaH-Kypc «Kak xumusi oObsACHIET U M3MEHSET oKkpyx)arommuii mup». Kypc cocrout uz 10 nexuui.
Kypc nekumii naér mepBoHaYalbHOE IPEACTABICHUE O XMMHU M €€ pOJIM B JKU3HU 4YEIIOBEKA U
o6mecTBa. OH cOCTOMT M3 ABYX 4dacTeil. [lepBas m3 HUX paccKa3pIBaeT O TOM, KaK XHUMHUS OOBSICHICT
OKPY)KAIOIIMA MHUpP: KaK YCTPOECHBI BELIECTBA, MOYEMY M KaK HUIYyT XUMHYECKHE pEeaKluu, Kakue
BEILIECTBA ONPEIEIAIOT CBOMCTBA JKMBBIX CHCTEM. BTOpas 4acTh MOCBSIIEHA NPUKIAJAHBIM acleKTaM
XMMHH: OHA MOKAa3bIBAET, KAaK XUMUS BJIMSET Ha KU3Hb OOLIECTBA U YIYyYIlIaeT MOBCEIHEBHYIO KU3Hb
moneil. B Hell paccka3biBaeTcsi O LIEHHBIX MPOAYKTaX XUMHUYECKON MPOMBIIIICHHOCTH, XUMUYECKUX
croco6ax MpOM3BOJICTBA PHEPIUU U HOBBIX MaTepUaliaX, HOBBIX BEIIECTBAX, HUCIOJIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUIMEHTaxX U Kpackax. EkeHenenbHble 3aHATHA OyAyT BKIIOYATh MPOCMOTP
TEeMaTUYECKUX BUICOJIEKIIMI U BBINIOJHEHUE TECTOBBIX 3aJaHUIl C aBTOMAaTH3MPOBAHHOW MPOBEPKOM
pe3yJbTaTOB M TBOPYECKUX 3aJaHHUIl ¢ mocieayromuMm obcyxiaeHueM Ha ¢opyme. Kype sBisercs
o0uieo0pa3oBaTenbHbIM, HE TPEOYET CHelHalbHOM MOArOTOBKY M PaCCUMTaH Ha IIUPOKYIO ayJUTOPHUIO
ClIyllIaTesel, B MepBYI0 ovepeab 00Yy4aromMuXCcsi HEXUMUYECKUX BY30B U (haKyJIbTETOB M JIIOJEH, yiKe
MOJIYUYMBILIUX BbICIIEe OOpa3oBaHME, HO JKEJAaIKMX OoJibllle y3HaThb OO0 OKpYKalIleM MHUpE U
MMOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CaMOCTOSITeIbHOM padoThl 00y4aroIIuXcs

CamocrosarenbHas pabora oOywarolmuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
IMPOHUCXOJUT KaK BO BpPEMsA na60paTopHr,1X SaHSITI/Iﬁ, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUUAX, W Ha
BHEAYJTUTOPHYIO, MPOUCXOAIIYI0 BO BpEMsl IMOATOTOBKUA CTYJACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATUAM U BBITIOJIHEHUS JOMAIIHUX SaI[aHHfI.

AynuTopHas caMocCTosTenbHas paboTa OOy4aromMXCs MpeAanojaraeT IMpOXOXKICHHE
TECTUPOBAHUA 10 KAXKIOMY pasaciay AUCHUIIINHBI. TecThI BKIIIOYAIOT TCOPCTUYCCKUEC U MTPAKTUICCKUC
3a/laHus, OTBETHI HA KOTOPBIE TPEOYIOT TJIYOOKOTO MOHMMAaHHUS H3YyYEeHHOTO Marepuaina. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIIPOCY IpeAaraercs 4eTblpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJIMH WM HECKOJIbKO TMpaBWIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISECTCA IyTEM
COIIOCTABJICHHS ITOJIYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH W IMMPOTEKACT OUCHDb 6I>ICTp0. MaxcumaiabHOe
KOJIMYECTBO OAIOB B KXo Teme Kypca — 10.

Bapl/laHTbl TeMaTHYEeCKHUX TeCTOBBIX 3aJaHu JJ15 TEKYIIEro KOHTPOJIsA
XumMuueckas TEPMOAUHAMHUKA

B TeCTax II0 TEMC «XI/IMI/ILIGCKaSI TepMO)II/IHaMI/IKa»Z HepBbIe IICCTh SajlaHI/Iﬁ OIICHUBAKTCA B
0,5 0ayuta, cegpMoe — B 1 6aji, a BOCbMOE, JEBATOE U JECATOE 3aJaHns — B 2 Oaja.

Teer Ne 1
1. Ilpu paccMOTpeHNH XUMUYECKON PEaKUHUU cucmema O3HA4aeT:

a) HUCXOJIHbIE peareHThbl
0) NPOAYKTHl XUMUYECKOW peaKuu



B) pEaKUHOHHBIN COCYy/
I') MCXOJHbIE PEareHThl U MPOIYKTHI PEaKIIUH
2. llepsblii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MaTEMaTHUECKU 3alIMChIBAETCS TaK:
a) PV=vRT B) K= Acp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B ax30TepMHUECKOl peakluu:
a) SHTAJIBIINS PEAKIIMOHHON cucTeMbl noBeimaercs (AH > 0)
0) TeroBoit 3 dext peakunn orpunareicH (Q< 0)
B) DHTAJIBIINS PEaKIIMOHHON cucTeMbl yMeHblaercs (AH< 0)
I') IaBJICHUE PEaKIMOHHON CUCTEMBbI [OBBIIIAETCS
4. CranaapTHble TeoBble 3D PEKTs MPUHATO 0003HAYATH!

a) AUct B) Q 101,3 273
6) AHozgg F) AHct

5. Kaxkue u3 npuBeeHHbIX peaKkuil BISIOTCS YHIOTEPMUUECKUMU?
a) 1/2N,+3/2 H,=NH3 , AH = — 46 K]Ix/Momb
6) H,+4/2 0,=H,0, AH = =242 K]I/mob
B) 1/2 N+ 1/2 O,=NO , AH = 90 KI>x/moib
r)1/2H,+1/21,=HI, AH = 26 KJI>x/monb

6. Kakas u3 HamucaHHBIX HUXKE peakUui OTBevYaeT TerioTe oOpa3oBaHMs okcuaa azora ( || ) B
CTaHJIaPTHBIX YCIOBUSAX?
a) 1/2N,+ O=NO B) 1/2 N+ 1/2 O, =NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO+3H,0
7. Ilpu BoccTanoBieHuH 16r okcuaa Meau( || ) o peaxiu :
CuO (9 + C (rpagun = Cu () + Co (1), TornoTUnIoCh 22 K/ TEIIOTHI.
OHTanbnus 00pazoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakuun NiO ) + C pagur) = N1 g T CO (. Onpenenuite BO3MOKHOE HalpaBJIeHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIMH [IPU CTaHJAPTHBIX YCIOBUSAX U IpH Temieparype 627°C.

BemectBo AH®9s (K]I>x/mMo0J1B) S°9s  (Hx/mMoib*K)
NiO ¢ -239,7 38
C (rpa(byn") 0 5,74
Ni 0 29.9
CO -110,5 197.4

B oTBere ykaxute 3HaueHus sHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBUSX, NIPU TEMIIEpaType
627°C u TemmepaTypy Hadajla peaKkl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzmeHnsiercs SHTpONUS NpU Pa3IoKEHUH KapOOHATa KalbLHs?
a) yBEJIIMYUBAETCS B) HE YMEHbIIIAETCS
0) ymeHbIIaeTcs T') HE 3HAIO
10. JanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 () AH<O
MOKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HaIpaBJICHUH B) HE MOXXET MPOTEKAThH
0) B 00paTHOM HallpaBJIEHUU I') HE 3HAaI0

XuMHuyeckass KHHETHKA

B Tecrax mo teme «Xumuyeckas KHHETHKA»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE M IISATOE
3ajaHusa oneHuBaroTesd B 0,5 Oamia; mecroe, cebMOe, BOCBMOE, JEBITOC U jeciaToe — B 1 Oami, a
OoIMHHAALATOE — B 2,5 Oaja.



Tect Ne 1

1. Paznmen xumuu, U3ydarolmuii CKOPOCTHA U MEXaHU3Mbl XUMUYECKUX PEAKIUA, HA3bIBACTCS

a) XMMHUYecKasi TepMOIMHaMUKa

0) TepMOXUMUS

B) XUMHYECKas KUHETUKA

2. CkopocTb XMMHUYECKOHN peakluu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJHOCThIO PacX0yeTCsl OJTHO U3 UCXO/IHBIX BELIECTB

0) U3MEHEeHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOAYKTOB) pEakluu B €UHUILY BPEMEHU B

equHuIE 00BeMa

B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUN K MOMEHTY OKOHUYAHHSI PEaKIINU
3. B Kakux eMHHIIAX BBIPAKAETCS CKOPOCTh XUMHUYECKOW PeaKInu?

a) MOJIb 1 ¢

0) Oe3pa3zmepHas BeTUINHA

B) MOJIB” C

4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKHUX PEaKIINi?

a) OT IPHUPOJIBI PEATHPYIOIINX BEIIECTB

0) OT TeMIeparypbl

B) OT 00BbEMa PEaKIIMOHHOTO CoCyaa

5. CocrossHME  XMMHYECKOTO  paBHOBECHsS  OOpaTUMBIX  IPOIECCOB
XapakTepu3yercs ...

a) PaBHOBECHBIMU KOHIIEHTPAIMSIMHU IPOJTYKTOB PEAKIIUU

0) SHEprueil akTUBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kak 3anuceiBaeTcsi BBIpaKEHHE 11 CKOPOCTH PEaKIIHH

4 NO ot 6 H20 = 4NH3(F) +5 Oz(r)

a) V=K[NO]'[H,0] 6) V=k[NH;][0,] B)V =k[NOJ*'[H,0]°

KOJINYECTBCHHO

7. Kak 3anumercs BI)Ipa)KeHI/Ie JUIs KOHCTaHThI paBHOBecus peakuuu A +2 B = C +D?

a) Kp = [C][D] / [A][B]’
6) K = [C][D] /[A][B]
8) Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha quarpamme MoKa3bplBa€T 3HAYCHHUE TEIJIOBOrO 3P deKTa peakuuu?

a)l E %

6) 2 2

B) 3 y

v

XOJl peaKiuu

9. Uto MOXHO CKa3aTh O peaKINH, H300paKEHHON Ha AUarpaMmMe K Bompocy 8?

a) PK30TepPMUYECKasl PEaKIIHs

0) SHIOTEpPMHUYECKAsT PEAKITUS

B) PEaKIIUs OMUCHIBAET COCTOSTHIE PABHOBECHS

10. PaBHoBecue peakiuu Fe ;0 4 +4CO = 3Fe +4CO,, AH>0
CMEIIIAeTCs BIEBO.

a) NP TIOHWKEHUH TeMITepaTyphl

0) IIpH MOBBIILICHUU TEMIIEPATypbl

B) IIPH TTOBBIIICHUH JTABJICHUS



11. Hnsa peakuuu Cy + 2 H 2 ) = CH 4 () IpH HEKOTOPOH TeMmrepaType KOHCTaHTa pPaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHLEHTpauMsi Bojopoja paBHa 1,2 Moib/a. Berumciaure ucxoiHyro
KOHLIEHTPALIMIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacrBoOpsI

B Tectrax mo teme «PactBopb»: mepBoe 3amaHue oIlleHHBaeTcs B 1 0amr, BTOpoe, TpeThe,
4yeTBepToe, IATOE U IIecToe 3ajaHus - B 1,5 Oamia; ceapmoe, BOCbMOE, JEBATOE U JIECATOE — B
0,5 oauia.

Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH —... cokpamnieHHOe HOHHOE YpaBHEHHE 3aIUIIETCS B BHIIE
1) 2K+ SO42_ = K»SOq,
2) Cu*' + S0, + 2K+ 20H = Cu(OH)4 + K804
3) CuSOy4+20H = Cu(OH),d + S0,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xmopunaa Hatpust B 300 M 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1 2)2 3) 11 4) 13

4. Jlns nomasienus runpoinza xiopuaa xpoma (I1I) cienyer

1) no0GaBUTH COJIIHYIO KHCIIOTY

2) no06aBUTH MIEIOYH

3) paz0aBUThH pacTBOpP BOJOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, MPUTOTOBJIEHHBIM M3 THUIpocyiabdaTa KajlbLUg M BOJAbI, CyMMa
K03(G(ULMEHTOB B YpaBHEHHMH HEOOPATUMOM JUCCOLIMAIMU PACTBOPEHHOTO BEILIECTBA — 3TO

13 2)4 3)5 4)6
6. PacrBopuMocTh OKcamara cepebpa pasHa 3,27-107 r/ 100r H,O. Ompenenute mpowM3BeIeHNUE
pactBopumocTH Ag,C;04

15102 2)1,16:10° 3)10,7-10° 4)2,31-107°
7. MaccoBas 40Jisl paCTBOPEHHOTO BEMIECTBA — 3TO OTHOILICHUE

1) macchl BemecTBa K Macce BOJIbl

2) KOJMYECTBA BElleCTBa K 00bEMY BO/IbI

3) Macchl BemiecTBa K Macce pacTBopa

4) KoOJWYECTBa BEIIECTBA K 00BEMY pacTBOpa
8. K caObIM 371€KTpoarTaM OTHOCUTCS ...

1) Tuapokcua aMMOHUS

2) TUAPOKCH KaJHs

3) XJopua KaibIus

4) wmapraHioBas KUCJIOTa
9. N3BeCTHO, UTO BOJHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh WIEJIOYHYIO WJIM KHUCIYIO Cpely.
[IprumnHOi1 3TOTO ABISAETCS ...

1) osnexTpoaus coyeit
2) IUCTPOMOPIIMOHUPOBAHUE COJICH
3) ruapaTUpoOBaHUE COJICH
4) THUAPONM3 COJICH
10.3nayenue PH gucroii Bojs pu 25°C cocrasisier
11 2)7 3)0 4) 10



MarnuTtoropcknii Texuuueckuil yausepcuret um. I'.M.Hocosa
JlucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucriepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOC 3aJaHHUS
olLieHUBaIoTCd B 1 Oam; MsTOE U MIECTOE 3aJaHus - B 3 Oauia.

Tect Nel

1.  VYkaxwure pazmMepsl 4aCTUL KOJUIOMIHBIX CUCTEM
1) wmensbuie 1 HM
2)  Oonbmme 100 am
3) orlam mo 100 am

2. Kakme HWOHBI CHOCOOHBI BBI3BAaTh KOATYIALWIO KOJUIOWIA, YACTHUIBI KOTOPOTO HWMEIOT
MTOJIOKUTETBHBIN 3apsiy?
1) xaTuoHbl
2)  aHWOHBI
3)  HoJIsIpHBIE MOJIEKYI

3. Jlmg Kakoro 3JEeKTPOJIUTA MOPOT KOATYISANU KOJUIOH A C TIOJI0KUTEIBHO 3apsHKEHHON YacTHIIeH
JOJDKEH OBITh HAUMEHBIITNM ?
1) xnopun xanus
2)  cynbdar Kanus
3) oprodocdar kanms

4.  Murenia 3055 UMEET CTPOCHHE: {[Fe(OH)3]m n Fe’* ‘B3n—x) CI'} xCI'

KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTabuanzaTopa’?
1) xmopun xenesa (111)
2) Boxda
3) TUAPOKCHU KaHs

5. IIpu B3aumoneiictBuu 20 ma 0,001H nurpata cBunua (1) ¢ 10 mun 0,02H cynbdarta kanus
obpasyercs 307b cynabdara ceuHIa (11). K kakoMy 31eKTpoay AOMKHBI EPEMENaThbCsi YaCTUIIBI
JMCIIEPCHOM (a3bl MPH IEKTPOIHI3e?
1)  HaxomsTCs B COCTOSIHUM JIWHAMHYECKOTO PABHOBECHS
2) K Karomy
3) kanonmy

6. B aBe konOw1 HauTO 10 50 MJT 307151 THAPOKCHU A Kene3a. st TOro 4ToObI BRI3BATH KOATYIISIIUIO
30715 oTpeboBanoch J00aBUTh: B nepByto — 5,3 mi 1H pacTtBopa xiopuja xanus; B APYryro —
18,7 mn 0,001H pactBopa docdara Harpus. Berauciure mnopor Koaryasilud Kaxigoro
AIIEKTPOJIHTA.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE MpoueCChI

B tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIIBHBIC MPOIIECCHI»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOE U IITOE 3aaHus oneHnBatorcs B 0,5 6aya; mectoe — B 1 6ajwr; cenbMoe U BOCbMOE — B 2
Oama, a eBAToe — B 2,5 OaJIOB.

TecT Ne 1

1. OkucauTenb — 3TO aTOM, MOJIEKYJIa WJIH HOH, KOTOPBIH ...
1) yBenu4yMBaeT CBOIO CTEIIEHb OKUCIICHUS
2) NpPUHHUMAET IEKTPOHbI
3) oTnmaeT CBOM ANIEKTPOHBI
2. IIpouecc BOCCTaHOBIEHUS NMEET MECTO B CiIydae, KOTaa ...
1) HelTpanbHBIE aTOMBI PEBPAILAIOTCA B [I0JIOKHUTEIbHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTENbHBIN 3apsii NOHA YMEHbBILIAETCS



3) oTpuUAaTeNnbHBIN 3aps]] HOHA YBEIMUMUBAETCS
3. U3 npeacraBneHHbIx Hike peakiuii k OBP aucrnponopuroHupoBaHus TPUHAIEKHUT ...

1) S + 2HNO; = H,SO4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  meTawibl, BOJOPOI, YIIIEpOd
2)  aKTUBHbBIE HEMETAJUIbI
3)  SJEeMEHTHI, HaXOSIINECs B CPEIHEH YaCTH MEPUOIUICCKOIN CHCTEMBI
5. CreneHu OKUCIIEHUS KHCIIOPO/ia a) B BOZIE U 0) B MEPOKCH I BOIOPOIa COOTBETCTBEHHO PABHHI ...
I) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [lepmanranat xanust B OBP, nporekaromux B KUCION cpejie, BOCCTAHABIMBACTCS JIO ...
1) xarmona Mn*"
2)  manranar-moHa MnO,”
3) oxkcuaa mapranna (II) MnO
7. B peakuuu, mporekatomieir mo cxeme Cr,S; + KNOs; = K,CrOs + K;SO4 + NO oxkucnenuro
[IOABEPratoTCsl CAEAYIOLIUE IEMEHTHI ...
1) a3orucepa
2)  cepau XpoM
3) Xpowm u a3oT
8. CymMa k03 pUIIMEHTOB B peaKIiy, MPUBEICHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 durtnerton B peakiiuu KMnO, + HClyopy, = ... paBHa
1) 30 2) 26 3)35

3ﬂeKTp0XI/IMI/I‘IeCKHe CHUCTEMBbI

B Ttecrax mo Teme «DIEKTPOXMMHUYECKHE CHCTEMBD»: TEPBOE, BTOPOEC W TMATOE 3aJaHUA
OIleHUBAIOTCS B 1 Oasut; TpeThe U 4eTBepTOe 3a1anus— B 1,5 Gaa; mectoe u cenpMoe — B 2 Gaa.

Tect Nel
1. DneKkTpoaHBIN MOTEHIHAI OMPEALISIOT M0 YPAaBHECHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) bonwsiimana
4) Appenuyca
2. Paccuwnraiite OJIC rampBannmyeckoro snementa MgMgSOy||CuSO4|Cu npu cranmapTHBIX
YCIIOBHSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTsl 00pa3yroTcsi Ha KaToie MPH AJICKTPOTIU3e pacTBOpa HUTparta cepedpa’?
1) Bomopon
2) cepebpo
3) a30THas KUCJIOTa
4) KHCIOPO.I
4. Vkaxure cyMMy KO3p(GUIIMEHTOB B YpaBHEHHUH 3JIEKTpoIM3a pacTBopa HUTparta meau (1I)
1) 12
2) 11
3) 10
4) 8



5. Kakas U3 T[pUBENECHHBIX  OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUNA  MPOTEKAET
CaMOIPOU3BOJIHO B IIPSIMOM HarpaBiIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe—...
3) CuSO4+Na —...
4) HCI+Cu —...
6. Brpluumcnure Maccy IMHKA, IOJIYYEHHOTO MpHU 3JIEKTpOJiu3e cyiabdaTa IUHKA, KOTOPBII
npoBoauin B TeueHne 20 cek npu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBemuTe CcXeMBbl DJJIEKTPOAHBIX IPOLECCOB M MOJEKYJSIPHOE YPaBHEHHE pEAKLUU,
MPOTEKAIOIIEH NpU DIEKTPOXMMHYECKONH KOppO3UM TajbBaHOMapbl ZnMg B CEpHOKHCION
cpene. B otBere ykaxkure cyMMy KOA(PGHUIIMEHTOB B MOJIEKYISIPHOM ypaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeayauTopHasi caMOCTOsTEIbHAS padoTa 00ydYaIOMUXCS OCYIIECTBISETCS B BHJE H3yUCHHS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ mpopaboTKoi marepuaina; oQOpMIICHHUS OTYETOB IO
a00paTOPHBIM PabOTaM M BBHITIOJTHEHHS JOMAIITHUX 3aJaHUH.

BapI/IaHTbI TeMaTHUYeCKUX JOMAIITHUX 3aJaHuil 11 BHeay)II/ITOPHOﬁ CaMOCTOSITENbLHOM paﬁoTbl
CTYAEHTOB 110 TEMaM

Jlomainee 3aganue Ne 1
1o TeMe «XMMHUYeCKasA TEPMOJAMHAMHUKA)

B nomamHem 3aaHuu 1Mo TeMe « XuMUYecKas TePMOJIMHAMUKAY: TIepBasi 3aj1a4a OICHUBACTCS B
2,5 Gama; BTopas — B 1,5 6amna; Tperbs — B 1 Oas.

3ajgaua Nel

Has peakuun CHy o + CO, () = 2 CO ) + 2 H, () onpeaenute BO3MOKHOE HalpaBlIeHUE
CaMOIIPOM3BOJIBHOTO T€YEHUS PEAKIMH IIPU CTaHJAPTHBIX YCIOBUAX U Ipu TeMmreparype T = 927 oC,
€CIIU TEIIOBOM A(PPEKT peakuu A0 3aJaHHO! TEMIIEPAaTypbl HE U3MEHUTCS. YKaXHUTe: a) BbIICIACTCS
WIA TOTJIONIAETCS SHEPIrUs B XOJAE peakuuy; O) NpUYMHY HAWJCHHOIO M3MEHEHHUS SHTPOIMH.
Paccunraiite TeMneparypy Hadajia peakyH.

3ajgaya Ne2

Beraucnure temnosoit ag ekt peakuun: CaC; o + 2 HyOqy = Ca(OH); () + C2H; (), nonB3ysich
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTs. CKOJIbKO TEIUIOTH! BBIACIUTCS WIN
MOrJI0TUTCS Ipu oOpazoBanuu 2,24 1 C,H,?

3ajgaya Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHMSIM  pacCUMTailTe  TEIUIOBOM  3(PQeKxT  peakuuu:
Hy ) + COz ) = CO () + Ha O(r). TepMoxumudeckue ypaBHEHUS:

a) H, ™ t 15 0, ™= H,O () AH =-241,9 KJK;

6) 2 CO ™ t O, ™= 2 CO, () AH =-566.2 KJIX.

JlomainHee 3ajganue No 2
o TeMe « XUMH4YecKass KHHeTHKA»

B nomamHem 3amaHuu mo Teme «XHMMHYECKas KWHETHKay: NepBas 3ajada oleHuBaercs B 1,5
Oanna; BTopas — B 0,5 Oamia; TpeThs, yeTBepTas v nstas — B 1 Ga.



3azaya Nel
Peakuus nporekaer no ypaBHeHuro: Or ) +2 CO 7 = 2 CO; (. HavanbHele KOHIEHTpanuu
pearupyromux BemectB paBHbl: [O,] = 1,2 monw/n, [COJ= 0,8 mosb/i. Bo CKOJIBKO pa3 M3MEHUTCSA
CKOPOCTh TpsiMOM peakmuu, koraa npopearupyetr 30% CO? Bo CKOIBKO pa3 M3MEHATCS CKOPOCTH
pUMON U 0OpaTHOM peaklru, €ClIi YBEJIUUYUTh JIaBJICHHE B CUCTEME B JiBa pa3a’
3azaya No2
[Ipu temneparype 40 °C HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIIAET B peakiuio 3a 20MHUH.
Paccuuraiite Bpemsi, IpU KOTOPOM 3TO K€ KOJMYECTBO BELIECTBA BCTYHUT B PEAKIHUIO IPH
temmeparype 200 °C, ecin TemmeparypHbIi K03(hHIIEHT CKOPOCTH peakiun paBeH 2. Bo ckombko
pa3 UBMEHUTCS [IPU STOM CKOPOCTb PEAKITHU?
3azmaya Ne3
Haiigure HauanbHble KOHLIEHTpALMM HCXOJHBIX BEIIECTB M KOHCTaHTY PAaBHOBECUS PEAKIIMUU:
Fe (7 + H2O () = FeO (1) + Ha (1), eciin paBHOBECHBIE KOHLEHTPALMK PEarupyrolluX BEIIECTB PAaBHBI:
[H,O]=0,3moms/1, [H] = 0,4 Momb/m1.
3anaya Ne4
Hus peakiuonHod cucremsl: CO ) + HyO ) = CO, (7 + Hy (7 HadanbHblE KOHIEHTpALUU
paBubl: [H,O] = 0,5 mons/a, [CO] = 0,6 monw/n. Onpenenure KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3ayagya NeS
BrIpa3ute uepe3 KOHIIEHTpaIMU peareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLINX PEAKIIHi:
Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]Ix;
COyry + Cy =2 CO(yy), AH = +160,5 x/Ix;
CO(F) + HQO(F) =CO, ™ T Hz(r), AH=-41,1 KJIK.
VYkaxuTe HamnpapleHUE CMEIICHNUS] XUMUYECKOTO0 PAaBHOBECHUS ATUX PEAKIUIl: a) IPU MOHUKEHUU
TEMIIEpaTypbl, €CIU JaBJIE€HUE IOCTOSHHO; O) MpHU MOBBIIIEHUM MABJICHUS, €CIIM TeMIlepaTypa
MIOCTOSIHHA.

JlomalnHee 3aganue Ne 3
no reme «PacrBopbi»

B nomamuem 3amaHmm 1o Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsi M IATas 3aaadd
onieHuBaercs B 1 6ayut; yerBepTas u mecras — B 0,5 Gasnna.

3amaua Nel

B kakom o6weme Boawl cineayeT pactBoputh 1351 SnCly ansa momydenust 3M pactBopa xiopuaa
oJsioa (II) ¢ mnotaocteio p = 1,405 r/™mn?

Paccuuraiite: a) maccoByl OJIFO BEIIECTBA B pacTBOpe; 0) MOJSIPHYIO KOHIICHTPAIHIO
SKBHBAJICHTA; B) MOJISUTBHOCTB; T) THTP; JI) MOJIBHYIO JIOJIFO BEIIESCTBA B PACTBOPE.

3amgaua Ne2

3aKoH4HUTE MOJICKYJIAPHBIE W  HAIWIOWUTEC COKPAIICHHLBIC MWOHHBIC YpPaBHCHUSA peaKHI/II\/’I
B3aHMOHCﬁCTBHﬂ CJICOAYIOIINUX BCUICCTB!:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 ABa MOJICKYJIAPHBIX YPaBHCHUA peaKHI/Iﬁ K CJICAYHOIIUM MOHHBIM!

Ba’" + CrO4 — BaCrOq;

NH;" + OH™ — NH4OH;

ZnS + 2H" — Zn*" +H,S



3anaua Ne4

Beruucnure pH 0,05M pactBOpa cepHOM KHACIOTBHI.

3ajgauya Ne5

Kakue n3 cnegyrommx comneit moaseprarotrcs ruaponansy: NaSiOs. Cu(NOs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJSpHbIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coseld. Kakoe 3nauenune pH (<
Win=> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3ajgaya Neb6

Haiigure npoussenenue pacrsopumoctu PbCl, eciiu B 200 M Boasl pactBopsiercst 2,17 r aToro
COEJIMHEHUSI.

JlomainHee 3aganue No 4
no TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/ILHBIE MPOLECCHI»

B nmomammem 3amanmm 1mo TeMe «OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIC IPOIIECCH): IepBas
3a;aya oneHuBaercs B 1,5 6amia; BTopast — B 2,5 6aya; TpeThs — B 1 Ga.

3amaua Nel

[Tonbepure KOA(DGUIMEHTHI B YPaBHEHHSX OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIH.
VYKaxXuTe THI KKIOW PEaKIUu.

Paccunraiite AMEKTPOIBIDKYIIYIO CHJIy W OIpPEISIUTE HAIpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHMS TIEPBON PEAKIMKM TIPH CTAHIAPTHBIX YCIOBHUSAX, HCIIOJB3Yys 3HAYCHUS OKHCIUTEIIBHO-
BOCCTAaHOBHTEIHHBIX MIOTECHITUAIOB:

HJ + H;PO4 — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

H[AUCM] + H,O, + NaOH — Au + NaCl + 0O, + H,O

NH4ReO4 + H, — Re + NH; + H,O

KBrO — O, + KBr

3amgaua Ne2

CocraBbTe YpaBHCHHS OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;03+ NaOH —

Bi,O; + C —

Mg + HNO; (pass) —

3azmaya Ne3

Janel nBe okxuciauTeNnbHO-BoccTaHOBUTENbHBIE mapbl: KNO,, KNO;; u Pb(NO;3);, PbOs,.
[Tonp3ysice TabnuIEel CTaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMAJIOB, COCTaBbTE
ypaBHEHHWE BO3MOXHOW peakinuu B ykazaHHoW cpene (HNO;). Paccuuraiite 3HadeHwue
AIEKTPOJBUKYILIEH CUIIbI PEAKIIUH.

JlomalnHee 3aganue Ne 5
1o TeMe «JeKTPOXUMHUYECKHe CUCTEMBbD)

B momarraeM 3aianuu 1o TeMe «JIEKTPOXUMUYCCKUE CHCTEMBI»: TTepBasi 3a/lavya OlICHUBACTCS B
1 6amm; BTOopast — B 1,5 Ganna; Tpeths — B 2,5 Oasia.

3azaya Nel

CocTaBpTe DIIEKTPOHHO-MOHHBIE YPAaBHEHHUS DIIEKTPOJHBIX IPOLECCOB W  MOJIEKYJSPHOE
YpaBHEHHE TOKOOOpAa3yIoIIel peakiyy, MPOTEKalomed Npu paboTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuuraiite 3/1C (E) ranpBanmueckoro sjaeMeHTa MpU CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHSAB TOTEHIMAN aHOAA PaBHBIM CTAaHIAPTHOMY 3HAYCHHUIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, mpu kotopoir DJIC ranbBaHHYECKOTO DIIEMEHTa
ymenbmunres Ha 0,02B.
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3agauga No2

[IpuBennuTe CXE€MBl DJEKTPOAHBIX IIPOLIECCOB W  MOJIEKYJSPHBIE YpPAaBHEHUS PpEaKIUil,
MIPOTEKAIOIIUX MPHU IEKTPOXUMHUUECKOU Koppo3uu ranbanonapsl Co/Ni: a) B kucioi cpene; 6) Bo
BJIQYKHOM BO3JyXe€.
Ompenenure yObUTH MAacChl aHOJA MPHU KOPPO3WU B KUCIOW cpene 3a 20 MHH, €ClTi CKOPOCTh
koppo3suu coctasuia 0,01 r/4.

3amgauga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS 3JEKTPOJIHBIX IPOIECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJIIPHOE YPABHEHHUE PEAKLMH, IPOUCXOISIIEH ITPH DIIEKTPOIIU3E:

a) pacriaBa NaOH;
0) pactBopa CoSOy4,

Beruncnure ¢axtndeckoe KOIMYECTBO METajlla, MOJYYEHHOTO Ha KaToJAe TPH 3JIEKTPOIIN3e
Co(NO:s3),, ecnu 31eKTpoan3 IpoBoAUIN B TeueHuH 1 4. Boixon merasia rmo Toky coctaBui 85%.
Vkaxute BO3MOKHEBIE IMPHUYMHBI YMCHBIICHUS BbIXOJa METalllIa 110 CPABHCHHUIO C paCYCTHBIM.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMnueckas TEPMOAUHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJAUHAMUKHU: IOHSATUE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHamMuueckue napameTpsl U QYHKIIMU COCTOSIHUSI CHCTEMBI.

Buytpennss sueprus. Pabora. Temnora.

[lepBrlii 3aKOH TEPMOIUHAMUKY (BBIBOJ).

OHTaNbNUs KaKk QYHKIUS COCTOSTHUSI CUCTEMbI. DHTAJIbIIUS 00pa30BaHMsl BEILIECTBA.
TemnoBoit »pdext xumuueckod peakiuuu. @OakToppl, BIUSAIOLIME HA TEIJIOBOU
XUMHUYECKON PEaKIH.

Tepmoxumus. 3akoH ['ecca.

CnencrBus U3 3akoHa ['ecca.

DOHTpOIUs KaK QYHKIHS COCTOSIHUSI CUCTEMBI.

BTopoit 3aKk0H TepMOAMHAMUKH.

TpeTuit 3aK0H TEPMOJMHAMUKH.

Oueprus ['ub6ca.

Hanpasnenre caMonpou3BOJIBHOTO NPOTEKAHUS XUMUYECKUX PEAKIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHUecKkass KHHETHKA»

XnuMudeckass KHHETHKaA. CKOpOCTI) XHUMHYCCKOU PC€akiurn U METOJbI €€ PCryJIMPOBaHUA.

s dekr

BrusiHue KoHIIEHTpaIuu Ha CKOPOCTh XUMUYECKON Peakiinu (3aK0H JICUCTBYIOIINX Macc).

Brustaue TemmnepaTypsl Ha CKOpOCTh XuMHu4eckoi peaknuu. [Ipasuno Bant — I'odda.
Teopust akTUBHBIX CTOJKHOBEHUN AppeHuyca.

DHeprusi akTHUBaIuu. Y paBHEHUE AppeHunyca.

Teopust nepexoTHOro KOMILIEKca. DHepreTuieckasl 1uarpaMmma.
Kpuas Maxkcenna — bosbiimana. Dueprerudeckuii 6apnep.
Karanutnueckue cuctemsl.

BinsiHue xaranuzaropa Ha CKOPOCTh XMMUYECKON PEAKIUH.
['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumunyeckoe paBHoBecue. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIHH.
KoHcTanTa XuMHU4eCKOro paBHOBECHS.

Cwmenienune xumudeckoro pasHosecus. [Ipunun Jle—Illarense.
Bnusinue koHIIeHTpanum, JaBieHHs U TEMIEPaTyphl.

®da30BbIE PaBHOBECHSI.

da30BbIe JUArpaMMbl Ui OJHOKOMIOHEHTHBIX CUCTEM.

KOHTpOJIbeIe BOIIPOCHI 110 TEME «PaCTBopLI»
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[Tonsarue pactBopa. PactBopumocTs BemecTBa. PactBopumocTs rasa.

PactBopbel. CriocoObl BBIpOKEHHMSI KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBas JOJIA, MOJISIpHAs
KOHLIEHTpALKs, MOJIIpHAsl KOHLIEHTPAIVsl SKBUBAJIEHTA, MOJIbHAS JI0JIsl, TUTD).

KomnurarusHeelie cBolicTBa pacTBOpOB. MaeanbHbIil pacTBOD.

3axonsl Payns: I (ronomerpuueckuit) u Il (30ymuinockonu4eckuii 1 KpUOCKOIMYECKU ).

OcmMmoc. OcmoTudeckoe aaBienne. CxemMa ocMOMeETpa.

KuciioTHO-0CHOBHBIE B3aUMOIEUCTBUS BEILIECTB.

HNonHnas teopust KMUCIOT U OCHOBaHUI AppeHnyca. OCHOBHBIE MOHSITHUS U TOJIOKEHUS TEOPHUU
Appenuyca.

Jucconmanus KHCIOT, OCHOBAaHMA W COJIEM C TOYKH 3pPEHHS MOHHOW TEOopuu AppeHuyca
(mpumepsl).

Crenenp qucconmanuu. CUIbHBIC U CTIA0bIE AIEKTPOJIUTHI.

Jluccouunanus ciabbix 37eKTpoiauToB. KoHcTaHTa Aucconuanum.

3akoH paz0aBieHust OcTBaibp/a.

Peakiiun moHHOro oOMeHa MEXTy JIEKTPOJIUTaMH (Ha IPUMEPE peakiuii 00pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[IpounsBeneHne pacTBOPUMOCTH.

HNonHoe npownssenenue Boasl. Bonopo Hslid 1 THAPOKCHIIBHBIN NTOKA3aTENN.

I'mpponus costelt. Tumbl rugponsa conen.

KonunuecTBeHHbIE XapaKTEPUCTUKU IIpoLiecca TUIpOoIIn3a.

@daxTopsl, BAUSIOLIME HA IPOLIECC THAPOIN3A.

KOHTpOJIbeIe BOIIPOCHI IO TEME «I[ncnepcm)le CHUCTEMBID»

I'eTeporennsie cmecu. JlucrepcHble CUCTEMBI.
HucnepcHoctb. Knaccudukanuu AUCepcHbIX CUCTEM.
Komnouansie pactBopsl. JInoduisHeie 1 110(0oOHBIE KOJUIOUIBIL.
Crioco0bI moTy4eHus1 KOJUIOUIHBIX PACTBOPOB.

CrpoeHure KOJUIOUTHBIX YaCTHL.

[IpaBuno @asuHca — [leckosa.

Y CTONYMBOCTE KOJUTOUAHBIX cUcTeM. CTaOMIN3aTOPHI.
Koarymsiuust nuo¢uinbHbIX U 1MO0(OOHBIX KOJIOUIOB.
CenumeHTanus KOJIJIOUOB.

Koarynsiuus KoJIJIoOuIHBIX pacTBOPOB JIEKTPOJIUTAMH.
[IpaBuno Wyneue — [Mapau. Koarynupytomiast cnocoOHOCTb.
OnTryeckue cBOMCTBA KOJJIOUIHBIX PaCTBOPOB.
DeKTpuyYecKrue CBONCTBA KOJUIOUHBIX PACTBOPOB.

KonTtposibHbIe BONpochl 1o TeMe «OKUCIUTETbHO-BOCCTAHOBHTEIbLHbBIE
npouecchbn»

OcHOBHBIE IOHATHUS TEOPUU OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBLIC CBOMCTBA BEIICCTB.

Baxnaenmme oKUCIUTETN ¥ BOCCTAHOBHUTEIIH.

TuIBI OKUCTUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (IPUMEPHI).
OKHCIIUTEITBHO-BOCCTAHOBUTEIIBHEIN ITOTEHIIHA.

VYpaBuenue Hephcra.

CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITHH.

HanpaBneHnue oKucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME <<3J1eKTp0nguqec1cne CHUCTEMbI»

DnexTpoxuMuueckue cuctemsbl. Kinaccudukaius 31eKTpoXUMUYECKUX IPOLIECCOB.
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DIEKTPOXUMHYECKHE MTPOLIECCHI, TPOTEKAIOIINE Ha TPaHUIIE pa3zielia «METall — pacTBOPH.
lNanpBanmyeckwmii anement lanmais — SAxooOwn.

DNEeKTPOABMKYIIasi CUJla TaJIbBAHUYECKOTO JIEMEHTA.

W3mepenue 3NeKTpPOAHBIX MOTEHUUANOB. Psa CTaHIapTHBIX 3JEKTPOJHBIX IOTEHIIMAJIOB.
CBoiicTBa METAJIJIOB B COOTBETCTBUHU C UX MOJIOKEHUEM B Psily HAIIPSHKEHUM.

VYpaBuenune HepHcra.

DJEeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoHble 1 aHOAHbBIE TIPOIIECCHI.

O6benuneHHbIl 3akoH Papajes. Beixon o Toky.

Koppo3zus meramnos. Kitaccudukanuusi KOppo3HOHHBIX MTPOLIECCOB.

Xumuyeckasi Kopposusi.

DNeKTpoXUMHUecKass Kopposus. AHOJHOE OKHCIIEHHE MeTalyla M KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTESL.

[Ipumepsl Koppo3un B KUCIION cpejie U aTMOC(EpHON KOPPO3HH.

CKopocTh KOppO3UH.

3amura MEeTaJlJIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUSI.

DNEKTPOXUMHYECKHUE CIIOCOOBI 3aLUTHI OT KOPPO3UU METAIJIOB.

XHUMUYECKUE UCTOYHUKHU TOKA. ['albBAaHUYECKUH JIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XUMHUYECKUE UCTOYHUKHU TOKA. TOMIMBHBIE SJIEMEHTHI.

7. OuleHOYHbIE Cpeacrea AJisd MpoBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranuun
HpOMC)KYTOLIHaSI arrecranus nUMECT 11(SA10:Y10) OIIpCACIINTD CTCIICHb JOCTHXCHUA

3aIlJTaHUPOBAHHBIX PE3YJILTAaTOB O6y‘I€HI/I$I IO JUCHHUITIIMHEC 3a OHpG}ICJ’ICHHBII\/II nepunon 06yqu1/I${.

a) HJIaHI/IpyeMbIe PeE3yJdbTaThl Oﬁy‘leHI/lﬂ H OHCHOYHBIC CpeaAcCTBa JISA IPOBEIACHUNA

HpOMe)KyTO‘IHOﬁ aTrreCcTalmu:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

OK-1
CITOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBBI JIOTHUKH, HOPMEIL
KPUTHYECKOTO  TOJX04a, (OpMbI
aHaIIN3a;

- MCTO/JbI a6CTpaKTHOFO MBINIJICHUA
IpH YCTAHOBJICHUU UCTHHBI,

- METOJbl Hay4YHOTO HCCICIOBAHUSI
HYTGM MBICJICHHOI'O  pPaCYJICHCHUA
o0beKTa (aHaIM3) U MyTEM U3yUYEeHUS
npenrMera B €r0  [EJIIOCTHOCTH,

€MHCTBE €ro yacTel (CUHTE3)

Ilepeuens meopemuueckux ¢onpocos

1. OcHOBHBIE METOBI XUMUYECKOTO aHAIU3A.

2. OcHOBHbIC IPUOOPBI U 0OOOPYAOBAHKE ISl XHMHUECKOT'0 aHAJIM3a BELICCTB.
3. Meronuku npoBeaeHus OnbITOB. [IpaBuiia TEXHUKH 0€30MaCHOCTH.




YMmeTn

- aJICKBaTHO BOCIIPUHUMATh
MHPOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTUPOBAaHO U SICHO CTPOMTH
YCTHYIO U IUCBMEHHYIO PEUb;

- C HCHOJIb30BaHUEM  METOJOB
aOCTPaKTHOTO MBIIUICHHS, aHAIHU3a
u CHUHTE3a aHAJIM3UPOBATh
AIbTECPHATUBHBIC BAPUAHTHI
pelIeHus NCCIea0BaTeNIbCKUX 3a1a4

Ilpumepnvie npakmuueckue 3a0anus

1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HU)KE BEIIECTB MOXKET B3aHMMOJEWCTBOBATH PACTBOP
TUIPOKCUA Kallus: MOAO0BOAOpOJHas kuciora, xjopuna meau (II), oxcuna yramepoma (IV), oxcun
ceuHna (II), ruapokcun amoMuHUSA, THAPOKCUA aMMOHHA. COCTaBbTE€ YpaBHEHHS BO3MOYKHBIX
peaxkuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIpPHON (hopMax.

2. Ompenenure BO3MOKHOCTb BOCCTAaHOBJIIEHMsI okcupaa xeneza Fe;O, yrmeponom mnpu
cTaHfapTHBIX ycinoBusax u teMmeparype 1100 K. Peaknus BoccranoBinenus Fe;Os: FezOup) +4C ) =
= 3F6(K) + 4CO(1-)

3. TemnepatypHblli KOXPPHUIMEHT peakuuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh peakiuu: a)
IIpU MOBBIIEHUH TeMnepaTypbl oT 60 1o 100°C; 6) mpu oximaxaeHUN peakmoHHON cMecH oT 50 10
30°C?

4. Tns obpatumoii peakiun FesOux) + Hopy = 3FeO) + H,O(r 3anmmmure BeIpaskeHre KOHCTaHThI
paBHoBecust AH°, kllx = + 69,8. Ilpennoxure crnocoObl yBEIMUEHUST KOHIEHTPAIMKU MPOIYKTOB
peaKIum.

5. Ilpu npoKanWBaHUM METAIIMUYECKOTO THTaHAa oOpasyercs Oenblii MOPOIIOK, KOTOPBI
pacTBopsieTcsi B KOHIIGHTPUPOBAHHOM CEpPHOM KHCIOTE U CIUIABISETCS CO MIeNoybio. YTo
IpescTaBiIsieT co0oi 3To coequHenne? Hanummnre ypaBHEHUS BCEX yKa3aHHBIX pPEaKLINM.

6. CKOJIbKO MUJUTHIUTPOB 96%-HOro pacTBOpa CEpHON KHUCIOTHI C IUIOTHOCTHIO 1,84 /M
notpedyercst 1 npurotosienus 2 i1 0,25M pactopa?

7. Kakume BemectBa M B KakoM KOJIMYECTBE BBIIAENATCA IpH mnpoxoxjaeHun 48250 Ku
anekTpuuecTBa 4epe3 pactBop xiopuaa mapradma (I1)? CocraBpTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AntomuHu#l ckienad ¢ meapto. Kakoil u3 metamuioB OyaeT KOppoAHpOBaTh B Cpelle CEpHOU
KHCJIOTHI M aTMoc(epe BIaXHOTo Bo3ayxa? CocTaBbTe CXEMBbI AJIEKTPOXUMHUYECKONH KOPPO3HUH.




Bnanets

- HaBbIKaMH IIOCTAHOBKH IICJIH,
CIIOCOOHOCTBIO B YCTHOM H
MACEMEHHOMN pcun JJOTUYCCKHU
0(GOPMHUTH pe3yabTATHI MBIIIICHHUS;

- IEJIOCTHOM CHCTEMOW HaBBIKOB
MCTIOJIb30BAHUS abCTpaKkTHOTO
MBIIIJIEHUS] IPU PELIEHUH TpooieMm,
BO3HUKAKOMIHUX IPU  BBIIIOJHCHHA
HCCIIEIOBATENBbCKUX pabor,
HaBBIKaMH OTCTauBaHUA cBOCH
TOYKH 3pCHUA

IIpumepnsle npakmuueckue 3adanun:

[TpoBecTr aHaNIN3 BAMSIHUS KOHLIEHTPAIIMH HA CKOPOCTh XUMHUYECKOW PEaKIINU
NayS;03 + HSO4 = S + SO, + NaSO4 + HoO no skcnepuMeHTanbHbBIM JaHHBIM. [IpoBectn
00paboOTKy TOJY4YEHHBIX JaHHBIX C HCIOJBb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB MPEJCTaBUTH B BUE TaOIHIIbI 1.

Tabnuma 1
Howmep O06BeM, M Konuenrpanms Bpewms CkopocTb
ombiTa | NaxS,03 H,O H,SO, Na,S,03, 10? | nosBnenus peakiuu, 102,
MOJTB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To marHBIM TaObMUIB! 1 TOCTPOUTH TpapUK 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCYNb(aTa HATpUs, OTIOKHUB HAa OCH abcuucc KoHIeHTpamuio NaS,03;, a Ha ocH OpauHAT —
CKOPOCTb PEaKIIHH.

Craenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIIUK THOCYNIb(aTa HaTpus.

OIIK-4

TOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOSI/IIII/Iﬁ OLCHUBATH CTPOCHUC, XUMHYSCKUMN U MHHepaHBHBIﬁ COCTaB 3¢MHOM KOpB&I, MOp(i)OJIOFI/I‘-ICCKI/Ie 0COOEHHOCTHU
U TCHCTUYCCKUC THUIIbI MGCTOpO)KI[CHI/Iﬁ TBCPABIX IMOJIC3HBIX HCKOMACMBIX IPHU PCIICHUHU 3a/a4 110 PAllMOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUIO

3HaTh

- OCHOBHBIC XUMHWYCCKHUC IIOHATHA,
MOJIOYKEHHMSI U 3aKOHBI;

- COBpPCMCHHBIC HaIlpaBJICHUA
pPa3BUTHUS HAyYHBIX TEOPUH;

- METOAbI TCOPECTUUCCKOTO n
OKCIICPUMCHTAJIBHOTO UCCIICAOBAHUA
B o0JlacT XUMHUU MPUMCHUTCIIBHO K
npodecCHOHAIBHON e TETFHOCTH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XHMHYECKOM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJUHAMHUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIUU COCTOSIHUS CUCTEMBI. 1IepBblil 3aKOH TEPMOIMHAMUKH.

2. DHepreTuka XMMHUYECKUX IPOIIECCOB.

3. Ownranenud. 3akoH ['ecca u crneacTBUS U3 HETO.

4. DOutponus. YpaBHeHnue bosbliMana. Bropoii u TpeTuil 3akoHbI TEPMOAMHAMUKH.

5. Omneprus ['n66ca. HanpapieHuss XUMHUYECKUX MTPOLIECCOB.

6. Xumnueckas kuHeTHKa. CKOpoCTh XuMudeckoi peakuuu. CpeaHsisi U UCTUHHAS CKOPOCTU
peakuuu. Kunetnueckas KpuBasl.

7. CKOpPOCTb pEaKIIMU U METOJbI €€ PErYINPOBAHUS.

8. BnmsiHMe Temmeparypsl Ha CKOpocTh peakiuuu. [Ipasuo Bant-I'odda.

9. DHeprus akTHBalMu. AKTUBUPOBAHHBINA KOMILIEKC. Y paBHEHHE AppeHHyca.

10. KaranuzaTtopsl ¥ KaTAJIUTHUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaius.




11. Karanu3aTtopsl 1 KaTAJIMTUYECKUE CUCTEMBIL. [ €TepOreHHbI KaTaIns.

12. Xummnueckoe paBHoBecue. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSL.

13. Cmemenne xummnueckoro pasHosecus. [Tpunuun Jle [larense.

14. PactBopsl. CrlOCOOBI BhIpaKEHUSI KOHIIEHTPAIIUU PACTBOPOB.

15. PactBops! 3nekTponToB. CTENEHb U KOHCTaHTA AJIEKTPOJUTUYECKON AMCCOLUAINN. 3aKOH
pa3basnenust OcTBabaA.

16. lucconmanust KACIOT, OCHOBAHUH, colieil. AM(pOTEPHBIE AIEKTPOIHTHI.

17. PactBopumoctb. [IpousBeneHrne pacTBOPUMOCTH. YCIOBHE OOpa3OBaHUS W PACTBOPCHHS
OCaJIKOB.

18. ucconuanus Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CreneHps U KOHCTAHTa TUPOJIN3A.

20. ucniepcubie cucremsl. Kimaccudukanus. JIvnodunbpabie U TH0(GOOHBIE KOJIIOWIBL.

21. CtpoeHune KOJJIOUIHBIX YaCTHII.

22. Koarynsiiust KOJUIOUAHBIX paCTBOPOB.

23. OKHCAUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA BemmiecTB. Kiaccumdukanus OKHCIUTETBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

24. DEeKTpOXUMHUYECKHE CUCTEMBI. 3akoHbI Dapajies. DNEeKTPOAHBIN MOTEHIHAL.

25. 'anpBannueckuii anemMenT Jlanmans SAxoow.

26. DIEKTPOXUMHUYECKUE CUCTEMBI: AJIEKTPOJIU3 paciuiaBoB. [I[puMeHeHue 2IeKTpoIn3a.

27. OnexTponu3. AHOAHBIN U KaTOAHBIN MPOLIECCHI TP UIEKTPOJIN3E pacTBopoB. [IpumeHeHue
AJIEKTPOJIN3A.

28. Kopposus. Buasl koppo3un. CriocoObl 3alIUTHl METAIOB OT KOPPO3UH.

YMmeTn

- OpCaCIATh XUMHYECKHUM COCTaB M
CTPOCHHE OOBEKTOB OKpYXKAIOIIEH
Cpenb;

- pemath  pacyeTHbIE  3a7a4d
IIPUMEHUTENTBHO K Marepuaiy
IIPOTPaMMBl;

- INPOTHO3UPOBAaTh BO3MOYKHOCTb
IIPOTEKAHUS CaMOTIPOU3BOJIbHBIX
IIPOLIECCOB B pa3IMYHBIX

XUMHUYCCKHUX CUCTEMAX

Ilpumepnuie npakmuueckue 3a0anun:

1. HanmucaTte 3JIEKTPOHHBIE YPaBHEHMS OJJIEKTPOJHBIX IIPOLIECCOB, YPAaBHEHHUE CyMMapHOU
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIUU
HOHOB MeTauioB paBHbl: [Al]=0,001 mous/i1, [Co>]=0,1 Mob/m1.

2. Hanncath HOHHBIE U MOJIEKYJSIPHBIE ypaBHEHUs peakuuil ruaponnsa coneit: KzPOy; NaySOy;
ZnClz.

3. 3aKOHYMTH YpaBHEHHSI PEaKIMii, HAKMCaB UX B MOJICKYJISIPHOM ¥ HOHHOH (hopMmax:

AI(OH)3 + NaOH —, K,CO5 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaiabiusa coaepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccunraiite: ®(Ca(OH),); Cp; Cox; Cr; N(Ca(OH)2) u N (H,0); T.

5. CocTaBbTe YpaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU:

KQCI'207 + FGSO4 + H2804 -, KMnO4 + Na2803 + H20 —.
6. HanucaTtb 5J€KTpOHHBIE ypaBHEHHUS DJIEKTPOJHBIX NPOLECCOB, yYpaBHEHUE CYMMapHOMU




TOKOOOpa3yromel peakiuu, BeIMUCINT, DJIC raJbBaHMUYECKOTO JJIEMEHTA, €CIU KOHIIEHTPAIUU
FOHOB MeTAUIOB paBHbL: [Mn’ ]=0,01 Mous/m, [Au’]=0,1 Mous/m.

7. 3aKOHYNTH YpaBHEHHSI PEaKIMii, HAKMCaB MX B MOJICKYJISIPHON ¥ HOHHOH (hopMmax:
NH4OH + HNO3 -, Zn(OH)z + NaOH—>, A1P04 + NaQSO4 —.

8. HammcaTth ypaBHEHUS peakiuii THApoJn3a B MOJIEKYIsipHOM B HoHHOM Buze: Al (SO4)s3, KCl,
Na2803.

9. HamucaTh SJEKTPOHHBIC ypaBHEHHUS OJJIEKTPOJHBIX TPOIECCOB, ypaBHEHUE CYMMapHON
TOKOOOpa3yromie peakuuu, BeIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTpAaIluu
MOHOB METAJJIOB PaBHBI: [Zn2+]=O,Ol Moib/1, [Cu']=1,0 Mo/

10. Cynbdar amomunust maccoit 36,4 r pactsopwin B 100 r Boasl. [IMOTHOCTH MOTyd4€HHOTO
pactBopa 1,32 r/mi. Paccuutaiite: ®(AL(S04)3); Cum; Cox; Cim; N(AL(SO4)3) u N (H20); T.

11. Hamucare S1EKTPOHHBIE YPAaBHEHHUS JJIEKTPOIAHBIX MPOLECCOB, YPABHEHUE CYMMAapHOM
TOKOOOpa3yromie peakuuu, BHIYUCIUTh DJ[C ranbBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIMU
MOHOB MeTa/UIoB paBHbl: [Mn® ]=0,01 mMoxs/i, [Ag ]=1,0 MoB/m1.

12. 3aKOHYUTH YpaBHEHUS PEAKIINi, HAMMCAB WX B MOJICKYJIIPHOM U HIOHHOM BH/JIE:

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

13. Ompenenute TEPMOIUHAMUYECKYI0 BO3MOXKHOCTh MpoTekaHus peakiuuu CaOqy + 2 Cy =
= CaC; () + CO(r), AH; = 460 /I npu craHnapTHBIX yciaoBHAX. PaccunTaiite Temneparypy Hadana
peakiuu, ecmu  S(Ca0)=38 Jlx/moms-K; S(C)=6 J[x/momsK; S(CaC)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHHUS OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHIA:

KMHO4 + NaN02 + H2804 -, CI’Q(SO4)3 + BI’Q + NaOH —.

15. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD MpoTekanus peakunu 2 Cl ) + 2 HoOqy
=4 HCly) + Oz (), AH; = 115,6 x/Ix npu craHmapTHBIX ycnoBuUsX. Paccumtaiite Temmeparypy
Havana peakiuu, eciu S(Cly)=223 Jx/moinb-K; S(H,0)=189 Tx/mons-K; S(HCI)= 187 Ix/moinb K;
S(0,)=205 Ix/monb-K.

16. Hartucatp ypaBHeHHS peakiuii THIPOJIM3a B MOJIEKYIsipHOM U noHHOM Buze: CrCls, NaNOs,
K,CO;.

17. CoctaBbTe ypaBHEHHUS OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHI:

KQCI'207 + Na2803 + H2804 -, KMHO4 + NaN02 + H20 —.

18. I'omoreHHas peakuus nporekaer mo ypasHeHutro H, ) + I, n = 2 HI). Hauanpnas
KOHIIeHTpauusi Bojopoaa 2,1 monw/im, nona 1,5 mMons/1. Bo CKobKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, korja npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopriin 160 1 xmopuna xenesa (I11). ItoTHOCTS moTyd4eHHOTO pacTBOpa
1,032 r/mi1. Paccumraiite: o(FeClsy); Cy; Cox; Cm; N(FeCls) u N (H,0); T.




20. Omnpenennurte TEPMOJMHAMUYECKYIO BO3MOXKHOCTb MPOTEKaHUs peakuuu CS; o T3 Oyr)=
=CO; () + 2 SOz (), AH; = -1075 x>k mpu cTaHAapTHBIX ycloBuUsX. PaccuuTaiite TemnepaTtypy
Havana peakiuu, eciu S(CS,)=151 x/mons-K; S(0,2)=205 Tx/moms-K; S(CO,)= 213 [Ix/monb K;
S(S0O,)=248 Tx/monb-K.

21. Peakuus uper no ypasHenuto: 2 Ho ) + So p = 2 H,S(). HavanbHasg xoHUEHTpanus
BOJIOpO/Ia 2 MOJIB/JI, cepsl 1,5 Mous/n. OnpenennTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUH K
MOMEHTY, Korja mpopearupyet 0,7 Moab/1 Bogopoa’?

22. Onpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTbh IIPOTEKAHUS peakuuu 2 ZnS ) + 3 Oy =
=2 7Zn0 oy + 2 SO, (), AH; = -890 k/I>)x npu cTaHAapTHBIX ycloBUsAX. PaccunraiiTe TemnepaTtypy
Havarna peakiuu, ecnu S(ZnS)=58 [x/mons-K; S(0,)=205 Ix/moms K; S(ZnO)= 44 JIx/monb K;
S(S0O,)=248 Tx/monb-K.

23. HauaspHble KOHIIEHTpPAIMK UCXOAHBIX BemlecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Oblin
paBusl 1,8 Mone/1 SO; 1 2,4 Moab/n O,. Bo CKOJIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
kora npopearupyet 0,8 Monb/in SO,?

24. B pactBope optodochoproit kucinotsl maccoi 1200 r u mirotHocThO 1,153 r/Mn
coaepxutcs 312 r H;PO,. Paccuuraiite: o(H3PO4); Cyp; Cox; Cm; N(H3PO4) u N (H,0); T.

Bnaznets

- HaBbIKAMH MPUMEHEHHSI OCHOBHBIX
XUMHYECKUX 3aKOHOB B
npodeccCHoHALHOM IS TEIILHOCTH;

- MPAKTUYCCKUMU HaBBIKAMHU
TEOPETHYECKOTO u
AKCTIIEPUMEHTAIBHOTO HUCCIIE0BAHUS
B 00JIaCTH XUMUH

Ilpumepnuie npakmuueckue 3a0anun:

1. dns peakunu CHy y + COz () =2 CO ) + 2 Hs (1) onpenennure BO3MOKHOE HAIIPABIICHUE
CaMOIIPOU3BOJIFHOTO TEUYCHHS pPEAaKUWU IpH CTAaHJAPTHBIX YCIOBHAX W NpH  Temmeparype T
=927°C, ecu TemIoBoi ST Peakiun 10 3aJaHHOI TEMIIEPATyPhl He U3MEHUTCS. YKaXUTE: a)
BBIJICIISIETCS. WIIM TIOTJIONIAETCS SHEPrHsi B XOJE peakiuu; 0) MpUYMHY HAHJIEHHOTO M3MEHEHUS
sHTpomnuu. Paccunraiite TemnepaTypy Hayana peakiuu.

2. Beipa3zure yepe3 KOHLEHTpAIMM PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIONIUX PEAKIIUN
Nowy + 3 Hyr) = 2 NH3, AH = -92,2 x/Ix. YkaxkuTe HampaBlIeHHE CMEUICHHS XUMHUYECKOTO
pPaBHOBECHS 3TUX PEaKIUil: a) MPHU MOHKEHUH TEeMIIEPaTyphl, €CIU JAaBJICHUE TTOCTOSHHO; 0) Tpu
MOBBIIICHUH JIABJICHUS, €CIIM TEMIIepaTypa MOCTOsSHHA.

3. CkoJIbkO MUJUTHIHTPOB 96%-HOTO pacTBOpa CEpHOUM KHUCIOTHI C TUIOTHOCTHIO 1,84 T/Mi
noTtpedyercst 1 npurorosienus 2 i1 0,25M pactopa?

4. Kakue w3 cremyrommx cojiei moasepratorcs ruaponusy: NapSiO;. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJICKYJISIPHBIE YPaBHEHHUS THUJIPOJIM3a COOTBETCTBYIOIIUX coyieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIeH?

5. 3osb ruapokcHuaa Maraus noxydeH myrem cMmemuBanus 0,02 m 0,011, pactBopa MgCl, n
0,028 11 0,005 H. pactBopa NaOH. Onpenenute 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 U HAMUIINUTE
(hopMyITy €ero MUIICIUIHL.

6. PaccunraiiTe >IeKTPOABIKYIIYIO CHIIY U ONpPEIETUTE HAlpaBlIEHHE CaMOMPOU3BOJIHLHOTO




NPOTEKaHWsT PEAKIWW TPU CTAHAAPTHBIX YCIOBUSX, HCIOJB3Ysl 3HAYCHHS OKHCIUTEIBHO-
BOCCTAaHOBUTENLHEIX noTeHnuanos HJ + H;PO, — J, + H;PO5; + H,O.

7. TlpuBemuTe CXEeMBI SJIEKTPOJTHBIX IPOLECCOB W MOJICKYSIPHBIC YpPAaBHEHHS PEaKIIHi,
MPOTEKAIOIINX MTPH AEKTPOXUMUYECKOH Koppo3un ranpBaHonapsl Co/Ni: a) B Kucnoii cpene; 0) Bo
BIQXXHOM Bo3ayxe. Omnpenenure yObUIb Macchl aHOJa MpU KOPpO3UH B KUCION cpene 3a 20 MuH,
€CIIU CKOPOCTh Kopposuu coctapmia 0,01 r/4.

8. CocraBbTe IEKTPOHHO-UOHHBIE YPABHEHUS SJIEKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJIEKYJIIPHOE YPAaBHEHHE PEaKINU, MPOUCXOIAIIEH TpH 3nekTposn3e pactopa CoSOy,
Brrancnute Gakruyeckoe KOJTUYIECTBO METaJlIa, MMOJIYYeHHOTO Ha KaTo/ie IPH 3JIEKTPOIIH3E
Co(NO:s3),, ecnu 31eKTpoIU3 IPOBOANIMN B TedeHUH | 4. Beixoa MeTanna no Toky coctaBui 85%.
YKaxuTe BO3MOKHBIE TPUYUHBI YMEHBIICHHUS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




6) HOpﬂ)IOK NMpOBECACHUSA l'[pOMQ)KyTO‘lHOifI aTTeCTaluu, 1NoKa3aTe/im 1 KPpUTEPUU ONCHUBAHUSA

[TpomexxyrodHasi aTTecTalysl 10 JUCHHUIUTUHE «XUMHD BKIIOYAET TEOPETHUECKHE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHUS OOYYaIONUMUCS 3HAHWH, W TPAKTUYECKHE 3aTaHHs,
BBISBIISIONINE CTENICHb COPMHUPOBAHHOCTH YMEHHI U BIIAJICHUN, POBOAUTCS B (popMe IK3aMeHa.

DK3aMeH 10 TAHHOM TUCIHITIMHE IPOBOIUTCS B YCTHOH (popMe TI0 IK3aMEeHAIIMOHHBIM OniieTam,
KaX/IbI U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUESCKUX BOIIPOCA U OJTHO MPAKTUIECKOE 3a[aHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «O0TJH4YHO» (5 OamnoB) — oOydarouuiics JIEMOHCTPUPYET BBICOKUN YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHYECKOe W TIyOOKOe 3HaHWE Y4eOHOTO
MaTepuasia, CBOOOJHO BBHINOJHACT TPAKTHUECKHE 3aJaHus, CBOOOJHO ONEpUPYeT 3HAHUSIMH,
YMEHUSMH, IPUMEHSIET X B CHTYaIUSIX TOBBIIIEHHON CII0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamna) — oOydamooluiics JIEMOHCTPUPYET CpeJHUNl YpOBEHb
COPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTEIbHBIC OIIMOKM, HETOYHOCTH, 3aTPYIHEHHUS NpPH aHAIUTHYECKUX OIEpalusiX, MepeHoce
3HaHUH W yMEHUI Ha HOBBIE, HECTAHIAPTHHIC CUTYAIIHH.

— Ha OLIEHKY «yI0BJeTBOPHUTEJLHO» (3 6aia) — oOydaromuiics JeMOHCTPUPYET IOPOrOBbIN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMI: B XOJI¢ KOHTPOJBHBIX MEPOIPHATHN JOMYCKAIOTCS OLIMOKH,
MPOSIBISIETCS.  OTCYTCTBHE OTACTBHBIX 3HAHWM, YMEHHH, HABBIKOB, OOYYAIOIIMICS WCIIBITHIBACT
3HAYUTEIBHBIE 3aTPYIHEHHS TIPHU OTIEPHPOBAHUY 3HAHUSAMHU M YMEHHSIMH TIPU MX MEPEHOCE Ha HOBBIC
CHTYallUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEILHO» (2 0amia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS He OoJiee
20% TeOpeTHYeCKOro Mmarepuaia, JOIyCKaeT CYIIeCTBEHHBIE OIIMOKH, HE MOXKET II0Ka3aTh
MHTEIUICKTYaJIbHbIE HABBIKKA PEIICHUS IPOCTHIX 33/1a4.

— Ha OIICHKY «HEYI0BJEeTBOPUTEJbHO» (1 0amn) — oOydJaroniuiics He MOXET NOKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOM3BENEHHS U OOBSCHEHHS HH(POpMAIMK, HE MOXET I0Ka3aTh HHTEIUICKTYaJbHBIC
HaBBIKH PEIIEHHSI TPOCTHIX 33/1a4.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecTieYeHUue TUCIUITUHBI

a) OcHoBHas JMTEpaTypa:

1. OcuoBsl xumuu: yaeOnuk / B.I'. iBanos, O.H. I'esa. - M.: KYPC: HUIL] UH®PA-M, 2014.-
560c.: - (Beicmee oOpazoBanue: bakamaBpmar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JNEKTPOHHBIH.

2. Komnsna, JI. I'. Xumus : yaednoe nmocoobue / JI. I'. Konsima, JI. I'. Tapaciok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 sanektposn. ont. auck (CD-ROM). - 3armn. ¢ tutyn. 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 : 3IEKTPOHHBIN. -
Ceenenns goctynssl Takke Ha CD-ROM.

0) JonosHuTesbHasA JuTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Menguuk, 3. P. Mymiuna, O. A.
MumypurHa ; Marautoropckuii roc. Texuudueckuii yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY
mm. [. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turymn. okpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JIEeKTPOHHBIHN. -
Ceenenns goctynssl Takxke Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cuctemsl : npaktukym / H. JI. Mensanuk, 9. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuid roc. texuundeckuii yH-T uM. I'. Y. HocoBa. - Marauroropck :
MITY wum. I WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : 3IEKTPOHHBIN. -
Ceenenns goctynssl Takke Ha CD-ROM.




3. Konsma, JI. I'. OxkuciauTenbHO-BOCCTaHOBUTEIbHBIE peakuud. OCHOBBI AJIEKTPOXUMUH :
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r) [Iporpammuoe obecnieuenue u MHTepHer-pecypcebi:

IIporpammHoe oGecrieyenne

Haumenosanue [10 Ne norosopa Cpox neiicTBus

JIUICH3UN

MS Windows 7 Professional(nw| 1557 16 0108102018 11.10.2021

KJIACCOB)

MS Windows 7 Professional | 757 19 0197 062017 27.07.2018

(st KI1accoB)

MS Office 2007 Professional No 135 ot 17.09.2007 0eccpovHO

7Z1p cB0001HO pacnpocTparsemoe 110 OCCCPOIHO

FAR Manager cB00O01HO pacmpocTparsemoe 110 OECCPOUHO

l'[pO(])eccuona.ﬂbele 0a3bl JAHHBIX U I/IH(])OpMaIII/IOHHbIe CIIPpaBOYHBLIC CUCTEMbI

HasBauue xypca CchuIKa
OnexkTpoHHas 0a3za nepuoguyeckux m3manuii East e .
View Ir;formation Servri)ces, 000 «MIBUC» https://dlib.eastview.com/
HarmuonaeHass  wHGOPMAaIMOHHO-aHATUTHICCKAS
cucreMa — Poccuiicknii  mamexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PMHII)
[TouckoBas cucrema Axkaaemusi Google (Google
Scholar)
Wndopmanrionnas cucrema - EnuHoe 0KHO
J0CTyIa K HHGOPMAIIMOHHBIM pecypcam
denepalibHOE  TOCYJApPCTBEHHOE  OFOKETHOE
YUpexKICHUE «DenepanbHbII unacrutyT|URL: http://www1 fips.ru/
MPOMBIIICHHON COOCTBEHHOCTIDY
Poccuiickas ~ T'ocymapctBeHHass ~ OubOnmoTexa.
Karanoru
OnekTpoHHBIE pecypchl Ombmmoreku MITY wuwm.
[.1. HocoBa

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

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

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

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




9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne U CIUNINHBI

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecrecucHHe JUCHUIITTMHBI BKIIFOYACT:

Tun u Ha3BaHUE AYAUTOPUU OcHalleHue ayuTopun
YyeOHble ayJUTOPUH IS MynbTUMEINHHBIE CPEACTBA XpaHEHUs, Iepeaadyn |
NpOBEACHUS 3aHATUHI NpeAcTaBlIeHUss UHPOpMaLUuU
JEKIIMOHHOTO THUIIa
YueOHbIe ayIUTOPUH IS OO6opynoBaHue AJi BHIOJTHEHUS 1a00paTOPHBIX paboT,
NpOBEACHUS 1a00PaATOPHBIX XUMHYECKas OCy/a, peaKTUBBI,
3aHSATHH, TPYNIIOBBIX U Harnsanuele Matepuaiibl: TaOIULIbI, CXEMBbI, IIAKATHI.

WHIUBHUIYAJIbHBIX KOHCYJbTALIUH,
TEKYIEro KOHTPOJIS U
MNPOMEXKYTOUYHOM aTTeCTalluU

Ilomemenusa mis [lepconanpupie kommbioTepel ¢ maketom MS  Office,
CaMOCTOSATENbHOU paboThHI BBIXOJIOM B VIHTEpHET M € JOCTYIOM B 3JEKTPOHHYIO
oOyuaromuxcs nH(pOopMalMOHHO-00pa30BaTENbHYIO CPEAy YHUBEpCUTETA
[Tomenienus uis XpaHeHUs U Crennaxu, ceibl 1151 XpaHeHUs] y4eOHOTro 000pyJ0BaHUS

npoQUIaKTUYECKOro 00ciyKuBanus | MHCTpyMEHTHI 1Jisi peMOHTa J1a00paTOpPHOTO

yueOHOTO 000pyIOBaHUS o0opynoBaHuUs.




