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JIner akryaau3anuu pabo4eil mporpaMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxeHa u ogoOpeHa s peanuzanuu B 2020 - 2021
y4eOHOM rojly Ha 3acelaHuu Kadeapbl XUMHUH

[Ipotokon ot 01 centsiOps 2020 r. No 1
3aB. kadenpoit ,é' %é z (‘é é H.JI. Mensaunk

Pabouas nporpamma nepecmotpena, odcyxieHa u ogoopena 1 peanuzanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceaHuu Kadeapbl XuMuu

IIpoTtokom ot 20 7. No
3aB. kadeapoii H.JI. Mensuuk

PabGouas nporpamma nepecmoTpeHa, o0cyxaeHa u ogodpena i peanuzauuu B 2022 - 2023
y4eOHOM roy Ha 3aceqaHuu Kadeapsl XuMuUu

[Iporokon ot 20 raNe
3aB. kadeapoii H.JI. Mensiauk

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa U ogo0peHa 1 peanuszauuu B 2023 - 2024
yueOHOM roy Ha 3aceqaHuu Kadeapsl XuMun

[IpoTrokonm oT 20 r. N
3aB. kadeapoii H.JI. Mensnuk

Pabouas mporpamMma nepecmMoTpeHa, o0cyxaeHa u ogodpeHa s peanuzauuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl XUMUN

[Ipotokonm ot 20 . No
3aB. kadeapoii H.JI. Mensuuk




1 Heau ocBOeHNS AN CHUNIMHBI (MOIYJIA)

[enstMmu 0CcBOEHUS AUCIUTLTMHBI «XHUMHS» SBIsIeTCsl PopMuUpoBaHue (HyHIaMEHTAIBHBIX
3HAaHWA B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOUAIONIUX OCHOBHBIC TMOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMMUYECKUX COCIMHEHUI; pPA3BUTUE HABBIKOB
CaMOCTOSITEIBHON PadOThI, HEOOXOUMBIX IS IPUMEHEHUSI XUMUYECKUX 3HAHUH MPU U3YUYEeHUHU
CIIELIMAJIbHBIX TUCIUIUIMH U JaJbHEUIIEN TPAKTUUECKON EATEIIbHOCTH

2 MecTo IMCHUIIMHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl

JucuumnrHa XuMHUS BXOOUT B 0a30Byl0 yacTh y4eOHOro IuiaHa oOpa30BaTeNbHOM
IPOTrpaMMBI.

Jns  u3ydeHUs  AMCUMIUIMHBL ~ HEOOXOAMMBI — 3HAaHUS  (YMEHHUsS,  BIaJCHUS),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUILINH/ IPAKTHK:

Jns  W3ydeHUs JUCUMIUIMHBI  HEOOXOJMMBI  3HAaHUS, YMEHHMS M BIAJCHHUA,
chopMUPOBAHHBIE B PE3yNIbTaTe IMOJYYCHUs CpeaHero (MOJHOro) oO0mero oO0pa3oBaHUS TIO
JUCITUTIIINHAM «XHMUS», «Dusukay, «MaTeMaThukay.

3HaHus (YMEHHUs, BIAJICHUS), MOJYYCHHBIE NPU M3YYEHUU AAHHOW TUCIMIUIMHBI OyIyT
HEOOXOAUMBI [Tl U3YUECHUS AUCHUTUINH/TIPAKTUK:

I'eosorus

be3onacHOCTb KHU3HENEATETBHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsblie B pe3yJibTaTe 0CBOCHUS

AUCHHUILINHBI (MOAYJIsI)  IUVIaHUPYeMble Pe3yabTaThl 00y4eHHs

B pesynbprare OCBOCHMSI IUCHMIUIMHBI (MOAYJs) «XUMHs» OOYJarOIIUHCS JOJDKEH
o0najgarh CIeayIOMUMA KOMIETEHIUSIMMU:

CrpyKTypHBIi [Tnanupyemblie pe3yabTaTbl 00ydeHUs
JJIEMEHT
KOMIIETEHIUHU

OK-1 cnocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATIU3Y, CHHTE3Y

3HaThb OCHOBBI JIOTUKH, HOPMbI KPUTHUECKOTO MOIX0Aa, (OPMBI aHATIN3A;

- METOJIbI a0CTPAaKTHOTO MBIIUICHUS MPH YCTAaHOBJICHUH UCTHHBI;

- METOJbI HAYYHOI'O UCCIIEI0OBAHUS IIYTEM MBICIEHHOIO PaCUICHEHUS
00BbeKTa (aHaIM3) U MyTEM U3Y4EHHs MPEIMETa B €ro IeIOCTHOCTH,
€IMHCTBE €ro 4yacTeil (CUHTE3)

YMmers aJIeKBaTHO BOCIPUHUMATH MH(OPMAITUIO, JOTHIYECKH BEPHO,
apryMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U IMCBMEHHYIO PEUb;

- C HCIIOJIB30BAaHUEM METOJIOB a0CTPAaKTHOTO MBILIICHHS, aHATIN3a U CUHTE3a
AQHAJIM3UPOBATH AJILTEPHATUBHBIC BAPUAHTHI PEILICHUS UCCIIEI0BATEIbCKUX
3a1a4

Bnagern HaBBIKaMU TIOCTAHOBKH I[EJIH, CIOCOOHOCTHIO B YCTHOW U MMUChMEHHOW peuu
JOTUYECKH 0(DOPMHUTH PE3yabTaThl MBIIILICHHUS;

- IIETIOCTHOM CHCTEMOI HaBBIKOB UCTIONIB30BaHMUS AOCTPAKTHOTO MBITILICHUS
MIPH PEIICHUH TPOOIIeM, BO3HUKAIOIIUX TP BBHIIOJIHEHUH
UCCIIEIOBATENIbCKUX padOT, HABBIKAMU OTCTAUBAHUS CBOCH TOUKH 3PEHUS

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYUHBIX IO3UIUI OLIEHUBATh CTPOCHUE, XUMUUECKUN U
MUHEPAIbHBIA COCTAaB 3¢MHOM KOPBI, MOP(OIOrnyeckre 0COOEHHOCTH U T€HETHUECKUE TUIIBI
MECTOPOKIEHUI TBEPBIX MOJE3HBIX UCKOMAEMBIX TP PELICHNUH 3a/1a4 [0 PallMOHAILHOMY U
KOMIIJIEKCHOMY OCBOEHUIO F'€0PECYPCHOTO NOTEHLIMAIA HEAP




3HaTh

- OCHOBHBIC XUMUYECKUE MTOHATHUSA, IIOJIOKEHUSA U 3aKOHBI;

- COBPEMCHHBIC HAIIPaBJICHUs PA3BUTHUS HAYYHBIX TEOPUH;

- METO/Ibl TEOPETUYECKOTO U HKCIIEPUMEHTAIBHOTO UCCIIEJOBAHMUS B 00JIACTH
XUMUHU TPUMEHHUTENIBHO K MPO(eCcCHOHATBHON AeATEIbHOCTH

YMmeTn

- OIPEAETATh XMMUYECKHI COCTAaB M CTPOCHHE OOBEKTOB OKPYXKAroIIei
Cpelsl;

- pemarh pacueTHbIE 3aja4l IPUMEHUTEIBHO K MaTEpUAITy IPOTPaMMBbl;
- IPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS CAMOIIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XMMHUECKUX CUCTEMAX

Bnanets

- HaBbIKaMU1 IMIPUMCHCHUSA OCHOBHBIX XUMHWYCCKUX 3dKOHOB B
npodeccnoHaBbHOM IS TEINBHOCTH;

- MPAKTHYECKUMH HABBIKAMU TEOPETUYCCKOTO M SKCIICPUMEHTATIHHOTO
HCCIICa0OBaHUA B OGHaCTI/I XUMHUHN




4. CTpyKTypa, 00bEM U colepkaHHe JUCIHUILTHHBI (MOAYJIs)

OO0mmast TPyI0EMKOCTh TUCIUIUIINHBI COCTABISACT 4 3a4eTHBIX eAWHUI 144 akaJ. 9acoB, B TOM YHCIIE:
— KOHTaKTHast pabora — 83,9 akas. 9acos:

— ayauTopHas — 80 axaj. 4acos;
— BHeayauTopHast — 3,9 akaj. 4acoB

— caMOCTOsITeNbHAS paboTa — 24,4 akaj. 4acoB;
— TOATOTOBKA K dK3aMeHy — 35,7 akaj. Jaca

®dopma arTecTalyu - 9K3aMeH

AynuropHast

<
KOHTaKTHas pabora § % dopma TeKymero
& (B akaz. gacax) s X Bun KOHTPOJIS
Pazzen/ Tema 3 == N Koz
e — : g O | CaMOCTOATENBHON | yONEBAEMOCTHH | L\
@) g g paboTsr IIPOMEKYTOUHON
Tlex. nab. | npaxr. 2'S aTTecTaluu
3aH. 3aH. | O &
l.
- ohopmIiIeHHUE
ordera o
nmabopaTopHOH
pabore; 3amura
- peleHue nmabopaTopHOH
1.1 1. Xumngeckast TepMOANHAMHKA 4 8/41 4 JIOMAIIIHETO pa6otsr. lomammee | OK-1, OIIK-4
3amanus Ne 1; 3amanue Ne 1.
- camocrositenisHOoe | TectupoBanme.
n3ydeHne yaeOHoH
U HAy4HOH
JIUTEPATYPBL.
- ohopmIiIeHHUE
ordera 1o
nmabopaTopHOH
pabore; 3amura
- peleHue nmabopaTopHOH
1.2 2. Xumndeckast KHHeTHKa 2 4 8/41 2 JIOMAIIIHETO pa6otsr. lomammee | OK-1, OIIK-4
3amanus Ne 2; 3amanue No 2.
- camocrositenisHoe | TectupoBanme.
n3ydeHne yaeOHoH
U HAy4HOH
JIUTEPATYPBL.
-oopmierue
ordera 1o
nmabopaTopHOH
pabore; 3amura
- peleHue nmabopaTopHOH
1.3 3. PactBOpHI 8 10/41 6 JIOMAIIIHETO pa6otsr. [lomammee | OK-1, OIIK-4
3amanus Ne 3; 3amanue Ne 3.
- camocrositensHoe | TectupoBanme.
n3ydeHne yaeOHOH
U HAy4HOH
JIUTEPATYPBL.




- othopmIiIeHUE
ordera 1o
nmabopaTopHOit 3amura
1.4 4. JlucriepcHbie CHCTEMbI 4 | 641 2 padore; mabopaTopHo | (i 1 (ryic4
- CaMOCTOSITEIBHOE paboTsL.
H3ydeHHE yaeOHOU TectupoBanue.
U HAy4HOH
JIUTEPATYPBL.
- othopmIiIeHHUE
ordera 1o
nabopaTopHOH
pabore; 3amura
1.5 5. - pelieHue nmabopaTopHOit
OKHCINTETEHO-BOCCTAHOBUTEIBHEIE 4 6/21 4 JIOMAIIIHETO pa6otsr. [lomammee | OK-1, OIIK-4
IIPOLIECCHI 3amanus Ne 4; 3amanue Ne 4.
- camocrositensHOe | TectupoBanme.
n3ydeHne yaeOHOH
U HAy4HOH
JIUTEPATYPBL.
- ohopmIiIeHHUE
ordera 1o
nmabopaTopHOH
pabore; 3amura
- peleHue nabopaTopHOH
1.6 6. Omexrpoxmmricckie 8 | 1014m 6,4 I[OII)VIaHIHeFO pa60TLII.)Z[01\1?1aHJHee OK-1, OITK-4
CHCTEMBI
3amaHus Ne 5; 3aganue Ne 5.
- CaMOCTOSITEJIFHOE TectupoBanue
n3ydeHne yaeOHoH
U HAy4HOH
JIUTEPATYPhI
HWroro no pasneny 32 (48221 24.4
Hroro 3a cemectp 32 |48/221 24,4 9K3aMEH
Hroro mo mucrurinHe 32 | 48/221 24.4 9K3aMEH OK-1,0I1K-4




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mnpomecce mnpenonaBaHus AUCHUIUIMHBL «XHUMHS» TPUMEHSETCS TPaJUuIMOHHAs
MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTHUH.

Jlexuu mpoXoasT KaK B MH(OPMAIIMOHHOHN (GopMe, Te UMEET MECTO MOCIIeI0BaTEIbHOE
U3JIOKEHHE MaTepuaja B JUCIHHUIUIMHAPHON JIOTUKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO
BepOaIbHBIMH CPEICTBAMHU, TaK U B (hopMe JIeKIMii-0ece1bl WK Juajiora ¢ ayJJUTOpUEH, JTeKIHi ¢
MIPUMEHEHUEM D3JIEMEHTOB «MO3TOBOM aTakwW», JIEKUUW-KOHCYJIbTALUUM, TAE TEOPETUUYECCKUU
MaTepHuall 3apaHee BBLIACTCS CTyIEHTaM JUISI CAMOCTOSTENILHOTO M3YYeHHs, JJsl TOJArOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa30M, JIEKIIUS IIPOXOUT MO THITY BOIIPOCHI-OTBETHI-AUCKYCCHSI.

[ToMrMO 3TOTO B JIEKIMH MOTYT HCIOJIB30BATHCS AJIEMEHTHI MPOOIEMHOTO U3JI0KEHUS.
[IpobnemHast JeKIMS HAYMHACTCA C BOIPOCOB, C MOCTAHOBKHM MPOOJEMBI, KOTOPYIO B XOJI€
U3JIOKEHHUST MaTepuasia HeoOXOIMMO peIINTh. Takas JIEKIUs MpeACTaBiIseT cCOO0O0N 3aHsATHE,
npearnosaraonee HHUIUUPOBAHHOE IPEToIaBaTeNIeM IPUBJICYCHUE AyAUTOPUU K PEIICHUIO
KPYIHOW Hay4YHOH mMpoONeMbl, PAaCKpBIBAET BO3MOXKHBIE ITyTH €€ PELICHHs, IOKa3bIBAET
TEOPETUYECKYI0 M TPAKTHUUYECKYI0 3HAYMMOCTh NOCTIKEHUH. Ha mpoOnemMHON JEKIMU HOBOE
3HaHUE BBOJUTCS KaK HEM3BECTHOE s oOydaromuxcs. [Tomydennas napopmanus ycBauBaercs
KaK JJUYHOCTHOE OTKPBITUE €IIle HE U3BECTHOTO IS ceOsl 3HAHUSL.

Ocob6oe mMecTo B mpoliecce MpernoiaBaHus JUCIUIUIMHBL «XUMUSD) 3aHUMAIOT JIEKLIUHU C
UCTOJb30BAHUEM J€MOHCTPAIIMOHHOTO XHMHUYECKOTO 3KCIIEPUMEHTa, KOTOPBIH IO3BOJISIET
HamOoJee MOJHO Peaanu30BaTh METOJ MPOOIEMHOTro OOydeHHs Yepe3 MOCTaHOBKY MPOOIEM C
MOMOIIBI0 JEMOHCTPAlUi SBJICHUM, peakIMid WIM TpoleccoB. Bo3MoxkHO oObenuHEHUE B
JCKIIMOHHOM H3JIOKEHUH MPHEMOB MBICIIEHHOIO W PEAIbHOTO 3KCIIEPUMEHTa, YTO JaeT
BO3MO’KHOCTB ()OPMHUPOBATH 3HAHHSI 00JIee BEICOKOM CTETeHN 0000IEHHOCTH.

Jlns peannzanuu MHOOPMAIIMOHHO-KOMMYHHUKALIMOHHON 00pa30BaTeNbHON TEXHOJIOTHU
MIPOBOJIATCS JICKIIMM-BU3YaJIH3aIMM, B XOJIe KOTOPBIX M3JI0KEHHE TEOPETHUYECKOTO MaTephalia
COIIPOBOXKIACTCS IIPE3CHTALUEH.

JleKIIMOHHBIA MaTepuall 3aKperuisieTcsl B Xoie Ja0opaToOpHBIX paboT, B X0A€ KOTOPBIX
yueOHass paboTa NMPOBOAMUTCS C peaTbHBIMH XMMHUYECKMMHM BemiectBamu. Ha maGopaTopHbIx
paboTax BBIMOJHSAIOTCS TPYIIOBBIE WM WHAWBUAYaJbHBIC 3a/JaHUS IO TPOMICHHON TeMme.
[IpoBeneHne nabopaTOpHBIX PabOT HEOOXOAWMO NPEABAPATH HMHCTPYKTAXKEM IO TMpaBUIIaM
6e3omacHoi paboThl B XUMUYECKOH Jaboparopun. OCHOBHBIM YCIIOBHUEM JIOMyCKa CTYACHTOB K
nabopaTopHOM paboTe sBiIsleTCs UX 00s3aTeibHas IOATOTOBKA K HEH C COCTaBlIECHHEM
TEOpeTHUYECKOro BBeAeHMA. [Ipu mpoBeneHHM Ta0OpPATOPHBIX 3aHATHH HCHOJIB3YETCS METOJ
KOHTEKCTHOTO OO0Yy4eHHs, KOTOPBIi MO3BOJISIET YCBOUTH MaTepHall IyTeM BBISABICHHS CBs3ei
MEX]ly KOHKPETHBIM 3HAaHHEM U ero npuMeHeHueM. Kpome Toro, 1ienecooOpa3Ho UCTOIb30BATh
TEXHOJIOTUIO KOJUIEKTUBHOTO B3aUMOOOYyUeHHUs (MTapHyI0 padoTy) TpeX BUJOB: CTaTHYECKas rapa,
JIMHAMUYecKas rapa, BapualoHHas 1apa; COBMellasi € ¢ TEXHOJIOTHEH MOYJIbHOTO 00ydeHusl.
BbimonHuB 3KcriepuMeHT, oOydaromuecs (GopMynupyroT 00O0OIICHHBIE BBIBOJIBI 1O CEpUU
OTIBITOB, UCHOJIB3Ys IPUEMBI AaHAIIOTUU U CPABHEHHS.

CamocrostenbHas paboTa 00y4aroUuXcs ABISIETCS OJHUM M3 Hanbosee dPPEeKTUBHBIX
CpeACTB pa3BUTUS MOTpeOHOCTH K Oyaymemy camooOpaszoBanuio. CamocrosiTenbHas paboTa
oOyyaromuxcsi BKJIIO4aeT B cebs camble pasHOOOpa3zHble (HOpMBI yd4eOHOU NesSTeTbHOCTH:
BBITIOJTHEHUE IOMAITHUX 3a/1aHUH, 3aBepIeHre 0popMiIeHHs 1a00paTOPHBIX padoT, MOArOTOBKA
K TPaKTUKyMY, H3Yy4€HHE OCHOBHOTO U JOIOJHHUTEIHHOTO Marepuana Mo Y4eOHHKaM |
ocoOusM, YTEHHE U MpopaboTKa HAyYHOU JIUTEpaTypsl B OUOINOTEKe, HanMcaHue pedepaToB U
KYpPCOBBIX paloT, IOJArOTOBKA K KOJJIOKBUYMaM, 3a4e€TaM, UTOTOBOM aTTECTAIUH.

CamocrostenbHas paboTa o0yJaromuxcsi JOJDKHA ObITh HalpaBleHA Ha 3aKpeTICHHS
TEOPETHYECKOTO MaTepHala, U3JI0KEHHOTO MperoiaBaTesieM, Ha IPopaboTKy TeM,



OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3yUeHHE, Ha IOATOTOBKY K J1a0OpaTOPHBIM 3aHATHUSIM,
BBITMIOJTHEHUE JOMAITHUX 3aJaHUi M TOATOTOBKY K pPYOSKHOMY U 3aKIIOYUTEIHLHOMY KOHTPOJIIO.
[TomuMmo 3TOTO, OOYHYarOLIMeCs MPEACTABISIOT Pe3yJIbTaThl CBOCH CaMOCTOSATENbHOW paboThl B BHUIE
IIPE3CHTALUM.

CamocrostenbHas paboTa 00yJaroUIXcs M0 JUCUUIUINHE « XUMHsD BKIIOUACT pelIeHHe 3a1a4
U BBIIOJHEHUE 3aJaHUM  PENPOAYKTUBHOTO XapakTepa [0 aITOPUTIMY, IIPEITIOKECHHOMY
[IPENOAABATENIEM.

[Tpu npoBeneHNH pyOEKHOTO U 3aKIIIOYUTEIHHOTO KOHTPOJISI OCHOBHBIMU 33JJauaMH, CTOSIIIUMHU
nepes MperoiaBaTesieM, SBISIOTCS: BBISIBICHUE CTETIEHU NMPaBHIBHOCTH, 00beMa, IIyOMHBI 3HAHMA,
YMEHUN, HAaBBIKOB, IIOJY4YCHHBIX IIpU M3Y4EHMM Kypca HapsaAy C BBIABICHHEM CTEICHU
CaMOCTOSITEJIBHOCTU B IPUMEHEHUH IT0Ty4CHHBIX 3HAHUHM, YMEHUN U HABBIKOB.

CoBpeMEHHbIE HHTEPAKTUBHBIE CpEACTBA IO3BOJISIIOT AKCIEPUMEHTHUPOBATh C HOBBIMU
¢dopmamu koHTposs. OOydaromuMmcsl MpeIaraloTcs TEeCThl M 33Ja4d B 3JEKTPOHHOM BHUJE, C
aBTOMATH3UPOBAHHON CHUCTEMON MpoBEepKU. B oTnnuume OT OOBIYHOTO TECTHPOBAHUS TaKOW CHOCOO
KOHTPOJIS TO3BOJISIET CTY/ACHTaM B JII000€ BpeMs IPOUTH TeCT, MPOaHATU3NPOBATh OLIUOKHA M MPONTH
TECT BTOPUYHO.

B nononnenuu k Kypcy «XuMHM» OOydalOIIHMiics MOXKET MPOWTH B AMCTAHIIMOHHOHM (hopme
oHNaiH-Kypc «Kak xumusi 00BsICHSIET U U3MeHseT okpyxaromuii mup». Kype cocrout uz 10 nexiuid.
Kypc nekmuii 1aét nepBoHayaIbHOE MPEICTABICHUE O XUMHUHU U €€ POJIU B )KU3HH YeJIOBEKa M 00IIECTBA.
OH cocrout U3 1BYX yacteil. [lepBas u3 HUX paccKkas3bIBaeT O TOM, KaK XMMHS OOBSICHIAET OKPY)KaIOLTUI
MHUP: KaK yCTPOEHBI BEILIECTBA, [I0YEMY U KaK YT XUMUYECKUE PEAKIIMH, KAKUE BELIECTBA ONPEACIIAIOT
CBOMCTBA JKMBBIX CUCTEM. BTOpast 4acTh MOCBsIIEHA IIPUKIIAHBIM aCIIEKTaM XMMUU: OHA II0KA3bIBAET,
KaKk XHMHUS BIMSAET Ha JKU3Hb OOIIECTBa M YNyYIIAeT MOBCEIHEBHYIO JXW3Hb Jofei. B Hel
pacckas3piBaeTcsi O IEHHBIX TMPOJYKTAaX XMMHUYECKONH IPOMBIIUIEHHOCTH, XHMHUYECKHUX CHocobax
NPOU3BOJICTBA HHEPTMM W HOBBIX MaTepuaiax, HOBBIX BEIIECTBAX, HCIOJIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. ExeHenenbHble 3aHATHA OyIyT BKIIIOYATh MPOCMOTP
TEMATUYECKUX BHUJICOJICKLIHUNA U BBINOJHEHUE TECTOBBIX 3aJaHUM C aBTOMATU3UPOBAHHOU IIPOBEPKOU
pe3yabTaTOB M TBOPUYECKHX 3allaHUi C TMocieayromuMm obcyxaeHueM Ha (opyme. Kypc sBisercs
o01m1eo0pa3oBaTenbHBIM, HE TpeOyeT CrielMaTbHOM MOArOTOBKH U PACCUUTAH Ha IIHUPOKYIO ayIUTOPHIO
cllylaTesieid, B IepBYyI0 ouepeb 00yJaroUIXCcsl HEXMMUUYECKHX BY30B U (aKylIbTETOB M JIIOJEH, yikKe
MOJIYUMBIIUX BBICIIEE OOpa3oBaHME, HO JKENAIMUX OOJbIIEe Yy3HATH 00 OKpYXKAIoUMEM MHUPE H
MIOBBICUTH CBO OOIIIEHAyYHBIH YPOBEHb.

6 Y4eOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOATEIbLHOM padoThl 00y4aroIuXCsl
IIpencraBieHo B mpuioxeHuu 1.

7 OneHo4YHbIe CpeAcTBA VIS IPOBeAeHUS IPOMEKYTOYHOM aTTecTalun
IIpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHO-MeTOMM4YEeCKOEe 1 HHPOPMALIMOHHOE 00ecieYeHre TUCHHILINHBI (MO1YJIs1)

a) OcHOBHas JUTEpaTypa:

1. OcuoBbl xumuu: yuebnuk / B.I'. UBanoB, O.H. I'eBa. - M.: KYPC: HUL| UH®PA-M,
2014.-560c.: - (Beicmee oOpazoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata ooOpamenus: 14.10.2019). - Tekcr:
JIEKTPOHHBIN.

2. Komsana, JI. I'. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. T'. Tapaciok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 snekrpon. ont. guck (CD-ROM). - 3arin. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true

(mata obpamenus: 14.10.2019). - MakpooObekT. - TekcT : anekTpoHHbBIN. - CBeleHUs JOCTYITHBI TAKXKe
Ha CD-ROM.

0) JlonmoJIHUTe IbHAA JINTEpaTypa:
1. Menanuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A. Mumrypuna
; Marauroropckuii roc. texuudeckuid yH-T uMm. I'. . HocoBa. - Marautoropek : MI'TY um. I'. H.
H0c0Ba 2019. - 1 CD-ROM. - 3arm. ¢ tutyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/ 1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3JIeKTPOHHBINA. -
Ceenenus poctynHsl Taxke Ha CD-ROM.

2. Mengnuk, H. JI. lucnepcusie cuctems! : npaktukyM / H. JI. Mensnuk, 3. P. Mynnuna, O. A.
Mumypuna ; Marautoropckuii roc. rexuudeckuid yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pd f&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TEeKCT : SMEKTPOHHBINA. -
Ceenenus poctynHsl Taxke Ha CD-ROM.

3. Komsina, JI. I'. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. OCHOBBI AJIEKTPOXUMUHU :
yuebnoe nocodue / JI. I'. Konsima, 3. P. Mymnuna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 . : ui.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdt&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Nmeercs nedaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunueckas KuHeTHKa. COCTOSIHME XMMHMUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHU4eCKUN
yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ TuTy.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/ﬁleUpload’?name 3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : 3JIeKTPOHHBINA. -
Ceenenus poctynHsl Taxke Ha CD-ROM.

5. Mensuuk, H. JI. [lucnepcuslie cuctemsl : npaktuky™m / H. JI. Mengnuk, D. P. Mymnuna, O. A.
Mumypuna ; Marautoropckuii roc. rexuudeckuid yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TVY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pd f&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TEeKCT : SMEKTPOHHBINA. -
Ceenenus poctynHsl Taxke Ha CD-ROM.

6. Koposun, H.B. OOmas xumwus: y4yeO. A TeXHWYECKHX HampaB. W cren. By3oB /H.B.
KopoBun —9-e u3z., nepepad.- M.: Beicur. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcer:
HEINOCPEACTBEHHBIM.

7. Kpatkuii cnpaBoyHMK (HU3MKO-XMMUYecKUX BenuuuH / coct.. H. M. Bbapon, A. M.
[TonomapeBa, A. A. PaBaens, 3. H. Tumodeesa; mox pea. A. A. Pasnens, A. M. [lonomapesoii. - 10-e
u3., ucnp. u gom. - CII6. : MBan ®enopos, 2003. - 238 c. : mi. - ISBN 5-8194-0071-2. - Tekct:
HEIOCPEACTBEHHBIM.

8. M3Bectuss BbICIIMX Yy4eOHBIX 3aBeJCHMHA. XHUMUS M XUMHUYECKash TEXHOJIOTHSA:
Hay4yHO-TeXHHUecKui xypHai — ISSN 0579-2991.

B) MeToanueckue yKa3aHus:

1. Mumypuna, O.A. DHepreTuka XMMHMUYECKHUX IPOLECCOB: METOAMYECKUE YKa3aHUSI K
na0opaTOpHBIM paboTaM MO TUCHUIIMHE « XUMHUS» Ul 00yJaroIuXcsl BCEX HaIPaBICHUH MOITOTOBKU
U crienuanbHoCTel nHeBHOU opmbl 00yuenus / O.A. MurrypuHa;


https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true

Marnurtoropckuii roc. rTexuudeckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY nm. I'. 1.
Hocosa, 2016. — 11 c. — TekcT : HenmocpeaCTBEHHBII.

2. Komsapa, JI.I. Xumudeckas TepMOAMHAMMKA: METOJMYECKHE yKa3aHUSA UL
CaMOCTOSTENIbHOW pabOThl MO AMCLUUIUIMHE «XUMHs» Uil 00y4aromuxcs BCEX HarpaBiICHUI
MOJTOTOBKH M crenuanbHocTeil Bcex (opm obyuenust / JIL.I. Komsima; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. - 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komspma, JLI. CkopocTb XUMHUYECKMX pEaKkUUd M XUMHUYECKOE paBHOBECHE:
Mertoauyeckne ykazaHus K Ja00OpaTOpHBIM paboTaM IO JTUCHMIUIMHE «XUMHUS» IS
oOyyJaromuxcsi BceX HalpaBJIeHUN MOATOTOBKU U crieruaibHoCcTel Beex ¢opm oOyuenus / JL.T.
Konspa, E.B. Tapacrok; Maruutoropckuii roc. texumuyeckuii yH-T um. I'. WM. Hocoma. —
Marnauroropck : MI'TY um. I'. W. Hocosa, 2020. —8 c. — TekcT : HenocpeaCTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTUKa. XUMUYECKOE PaBHOBECHUE: METOJINUYECKUE
yKa3aHHsl Uil CaMOCTOSITENbHOM paboThI MO NUCHMIUIMHE «XUMUS» IS 00YyJarolIuxcsl BCeX
HaNpaBJICHUN MOATOTOBKHM U crenuaibHocTel Becex Gopm oOyuenus / H.U. Ponuonona, A.IT.
IToHomapeB; Marauroropckuii roc. Texuuueckuit yH-T uM. I'. M. HocoBa. — Maruuroropck :
MI'TY um. I'. . Hocosa, 2020. — 20 c. — TeKkcT : HeMOCpeACTBEHHBI.

5. Yymposa, JI.B. PactBopsl: MeToandeckas pa3padboTka K Ja0opaTOpHbIM paboTaM Mo
IUCUUIUIAHE «XUMUS» I 00yJaroXcsi BCeX HANpPaBICHUN MOJATOTOBKU U CIIELUANBHOCTEH
Bcex Gpopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUUECKUI YH-T
uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeTomueckast pa3paboTKa K CaMOCTOSITEIbHOM paboTe 1o
IUCLUUIUIMHE «XUMHs» A OOydalolMXcsi IO BCEM HAaNpaBlICHUSAM TMOJITOTOBKH U
crienuanbHOCTAM Bcex (opm oOydenus / JI.B. Uymnposa, 3.P. Mymimna, O.A. Mumypusa;
Marnurtoropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocosa, 2017. — 26 c. — TekcT : HenoCpeACTBEHHBII.

7. Konsma, JLI'. KomnmouagHsle pacTBOpbI: METOAMYECKHE YKa3aHHsS K J1a0OpaTOpHOM
paboTe MO IUCHMIUIMHE «XUMH» Uil 00YJalOUIUXCs 10 BCEM HAIpaBJICHHUSIM MOJATOTOBKU H
cienuanbHOCTAM Beex ¢opm oOyuenus / JLI'. Konsga, JLA. Boapsn; Maruutoropckuii roc.
texHuueckuil yH-T uM. ['. . HocoBa. — Marnutoropck : MI'TY um. I'. W1. Hocosa, 2017. -9 c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsna, JL.T'. OxkucnutenbHO-BOCCTAHOBUTENBHBIE PEAKIIMH: METOANUYECKUE YKa3aHUs
K JabopaTopHOil paboTe MO MUCHUIUIMHE «XUMHS» A OO0YyJaloUIMXCs BCEX HarpaBiICHUI
MOJATOTOBKM M creruainbHocTeil Bcex ¢opm obyuenuss / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuuueckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocosa, 2020. — 10 c. — TekcT : HenocpeaCTBEHHBII.

9. Konsna, JI.I'. OxucianTenbHO-BOCCTAHOBUTENBHBIE PEAKLUU U AIEKTPOXUMUYECKUE
MIPOIIECChl: METOMYECKasi pa3padoTKa K caMOCTOATENbHOIM padoTe 1ist 00ydaromuxcs Mo BCeM
HaNpaBJICHUSM TMOATOTOBKM M crHenuanbHocTaM Bcex (opm oOydenus / JL.I'. Komsma, E.B.
Tapacrok, 2.P. Mynnuna; Marautoropckuil roc. texuuueckuid yH-T uM. I'. M. HocoBa. —
Marnauroropck : MI'TY um. I'. W. Hocosa, 2017. — 41 c. — TekcT : HENOCPEACTBEHHBIM.

10. Mumypuna, O.A. DIeKTpOXMMHYECKHE IPOLECCHI: METOAUYECKHUE YKa3aHUsA K
nabopatopHoil paboTe MO MUCIUILIHHE «XUMUS» A 00YJaroIuXcsl M0 BCEM HANpPaBICHUSM
MOJrOTOBKH U CIIEHUANBHOCTAM BcexX ¢opMm oOydenus / O.A. Mumypuna, H.1. Poanonona;
Marnurtoropckuii roc. rTexuuueckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocosa, 2017. — 13 c. — TekcT : HenocpeaCTBEHHBII.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebl:



IIporpammHoe oGecnieueHue

HanmenoBaunue

10 Ne norosopa

Cpok neicTBHS JIULIEH3UU

MS Windows 7

Professional(mms  |1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

MS Windows 7

Professional (mmst  [-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip CBOOOJTHO pacupoCcTpaHsIeMOe 0ECCPOUHO
FAR Manager CBOOOHO pacupoCTpaHsIeEMOe 0eccpoUuHO

IIpodeccuonanbHbie 6a3bl JaHHBIX 1 HH(POPMAIMOHHBIE CNIPABOYHbIE CHCTEMbI

Hazpanue xypca

CcrUIka

OnexkTpoHHass 0a3a mepuoauYecKux wu3naHuii East
View Information Services, OO0 «1BHCy

https://dlib.eastview.com/

HannonaneHas MH(POPMALIMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuii  HMHIEKC  HAy4dHOIO
mutupoBanus (PMHII)

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

[TouckoBass cucrema Axamemusi Google (Google
Scholar)

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

NudopmanmonHnas cucrema - EnnHoe okHO JoCTyma K
MH()OPMAITMOHHBIM pecypcam

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

denepanbHOE roCyJIapCTBEHHOE OIOKETHOE

YUPEKICHHE «DenepanbHBIA uncrturyt|URL: http://www1.fips.ru/
POMBIIUIEHHON COOCTBEHHOCTH

Poccuiickas T'ocymapcTBennas oubnMoTeKa.

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

DneKTpoHHBIe pecypchl oubmuoTexku MI'TY um. I'.U.
Hocosa

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

9 MarepuajJbHO-TEXHHYECKOE o0ecnevyeHne TUCUUIJINHBI (MOIYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘ICCKOC obecrneucHue JUCHUIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

1. YueOHble ayTUTOPHUH U1l IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA.
OcHalieHue ayaMTOpPUM: MYJIbTUMEIUIIHBIE CpEACTBAa XpaHEHUs, INepeJadyn |
npeAcTaBiIeHUs HH(POpMAIUN

2. YyeOHbIE ayAUTOPUHU ISl TPOBEICHUS JAOOPAaTOPHBIX 3aHATUH, TPYNIOBBIX U
VHJUBHUYaJIbHBIX KOHCYJIbTALUN.
OcHamienue ayauropuu: Harnsaasle Matepuanbl: TaOIUIIBI, CXEMBbI, IJIaKaThI.

3. [lomMereHus A1 CaMOCTOSITENBHOM pabOThI 00YJaIOIIIXCSL.

Ocnamenue aynuropun: [lepconanbabie koMmbroTepsl ¢ makerom MS Office, Bbrxogom B
WHTepHeT M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO Cpeay
YHHUBEpCHUTETA

4. TlomemeHuss is XpaHEHUS W TNPOPUIAKTUYECKOTO OOCTYXKMBaHHUA Yy4eOHOTO
o0opynoBaHUSI.

Ocnamenne ayauropun: Cremnaxu, cedbl ans XpaHeHUs y4yeOHOro o0OpyHOBaHHS.
WHCTpyMEHTHI 7151 peMOHTA 1a00paTOPHOTO 000PYIOBAHHMSL.



I[MPUJIOXEHUE 1
6. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHOM PadoThl 00y4aroIIuXCs
CamocrosTenbHas paboTa 00ydaronIuXcsl MoApa3eNseTcs Ha ayAMTOPHYIO, KOTOPast HPOUCXOIUT

KakK BO BpeMsl JIaOOPAaTOPHBIX 3aHATUH, TaK ¥ HA TUIAHOBBIX KOHCYJIbTAIUAX, U HA BHEAYJUTOPHYIO,
MPOUCXOJISIIYIO BO BPeMsl ITOJATOTOBKH CTYJCHTAMH OTYETOB IO Ja0OPATOPHBIM 3aHATHUSIM H
BBITIOJTHEHUS JOMAIIHUX 3aJaHUM.

AynutopHasi caMOCTOsATeNbHAs padoTa 00yJarOIIMXCs PEOoJIaraeT MPOX0kKACHHE TECTUPOBAHUS
M0 KaXKJIOMY pa3/ie’y JUCHHUIUIMHEL. TeCThl BKIIIOUAIOT TEOPETUIESCKHE U TPAKTHUECKUE 3aIaHus,
OTBETHI Ha KOTOPBIE TPEOYIOT TITyOOKOTO MOHUMAHUS U3y4EHHOTO MaTepraiia. TecThl MOCTPOESHBI
€IMHOOOPa3HO: K KAXKIOMY BOIIPOCY MPEAaraeTcs 4YeThIpe BapHaHTa OTBETOB, CPEIU KOTOPHIX OJUH
WJIM HECKOJIBKO MpaBUIIbHBIX. OOpaboTKa pe3ylibTaTOB OCYIIECTBISETCS ITyTEM COMIOCTABICHUS
MOJIyYEHHBIX PE3ylIbTaTOB C ATATOHHBIMH U MIPOTEKAET OUCHB ObICTPO. MaKkCcCUMaTbHOE KOJIMIECTBO
OaiioB B Kaka0# Teme Kypea — 10.

BapHaHTbI TeMaTHYeCKUX TeCTOBBIX 3aIaHUM 11 TEKYIIEro KOHTPOJIsA
XumMu4yeckas TePpMOANHAMHUKA

B Tectax no teMe «XUMHUYECKAs TEPMOJAMHAMUKA»: MIEPBBIE IECTh 3aJaHUK OLICHUBAIOTCS B
0,5 6amna, cenpbmMoe — B 1 0aiI, a BOCEMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaiia.

Tecm Ne 1
1. Tlpu paccMOTpeHHH XUMHUYECKOU peaKluu cucmema 03HAYALT:

a) HCXOJHbIE PeareHThI
0) MPOAYKTHI XUMHUYECKOU PEaKITUN
B) PEaKLMOHHBIN cocyl
I) HCXOJIHbIE PEAreHThl U MPOIAYKTHI PEAKIIUU
2. IlepBblit 3aK0H (1EpBOE HAYAJIO) TEPMOJMHAMUKHI MATEMAaTUUYECKHU 3aMHCBHIBACTCS TAK:
a) PV =vRT B) K= Ay (- EA/RT)
06) K=R/Nju r) AU= Q-W
3. B 3K30TEpMHUECKOI peaKluu:

a) SHTAJIBIINS PEAKIIMOHHOW cucTeMbl noBbimaercsa (AH > 0)
0) TeroBoi 3¢ ekt peakiuu otpunatencH (Q< 0)

B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS

4. CrangapTHbIE TEIUIOBbIE Y3(PPEKTH MPUHATO 0003HAYATE!
a) AUct B) Q 101,3 273
6) AHozgg F) AHct
5. Kakue u3 npuBeCHHBIX peaKIfil BIISIOTCS SHIOTEPMUIECKUMU?

a) Y N2 +3/2 H2 = NH3 , AH =-46 KI[)K/MOJII:



0) H+4/2 O,=H,0, AH = -242 K]I>x/MOJIb
B) 2N+ % O, =NO , AH = 90 K]I>x/MoJ1b
r)2Hy+ % ,=HI, AH = 26 K]xx/momb

6. Kakas n3 HanMCaHHBIX HUXKE PeaKIMii OTBEYaeT TerIoTe oOpa3oBaHus okcua a3ora (|| ) B
CTaHJAPTHBIX YCIOBUAX?

a) 2N+ O=NO B) 2N+ % O, =NO
0) N+ 0,=NO r)NH;+ 520, =2NO+3H,0

7. Tlpu BoccranoBiieHnu 16r okcuaa menu( || ) Mo peaxiu :
CuO (9 + C (rpagur) = Cu (¢ + Co (), nmornoTunock 22 kJIk TEIIOTHI.

OHTanenus 00pa3zoBaHus okcua Meau ( || ) paBHa:
a) 110 B)220,5

6) -200,5 r)735

8. Mua peakiuu  NiO (o + C (pagur) = Ni o + CO (). Onpenienure BO3MOKHOE HallpaBIeHHE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIMH ITPU CTAaHJAPTHBIX YCIOBUAX U IIpu Temneparype 627°C.

BemectBo AH®9s  (K/Ix/MOB) S°9s  (Jx/Momp*K)
NiO () —239,7 38
C (rpagpur) 0 5,74
N1 () 0 29,9
CO (p -110,5 197,4

B oTBere ykakurte 3HaueHus sHepruu [ md60ca nmpu CTaHJapTHBIX YCIOBUAX, IIPH TEMIIEpaType
627°Cu Temmneparypy Hauajla peakLuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225;78; 279K

9. Kak u3MeHseTcst SHTPOMHS IPU PA3JI0KEHUH KapOOHATa KaJbIUs?
a) yBEJIIMUMBAETCS B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCs ') HE 3HAIO

10. Hannas peakuusi:

2KCIOs (TB) —2KCl1 (TB)+3O2 ) AH<O
MOXECT CaMOHpOI/IBBOJILHO HpOTeKaTL



a) B IPSIMOM HAIIPaBJICHUU B) HE MOXET MPOTEKATh

6) B 00paTHOM HarpaBJIEHUU I') HE 3HAI0

Xumuueckan Kunemuka

B tectax mo Teme «XuMuueckasi KHHETHKA»: TIEPBOE, BTOPOE, TPEThE, YETBEPTOEC U MATOC 3aJaHUS
onenuBarorcs B 0,5 Oama; mecroe, ceaAbMoe, BOCBMOE, IEBATOE U AecAToe — B 1 0aii, a oJuHHAAIATOE
— B 2,5 Gama.

Tecm Ne 1

1. Paznen xumuu, U3y4arolmuid CKOPOCTU U MEXaHU3Mbl XUMUYECKUX PEAKIIMM, Ha3bIBAETCS

a) XUMHUYecKasi TepMOIMHAMUKA
0) TepMOXUMHUS
B) XMMUYECKasi KHHETUKA

2. CKopoCTb XMMHUYECKOM pEeaKLUU — 3TO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCsl OJTHO U3 UCXOIHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEAreHTOB (MM MTPOYKTOB) PEAKIINH B €AMHUILY BPEMEHU
B eqUHUILE 00BEMa

B) KOJIMYECTBO BELIECTBA POAYKTOB PEAKIIMM K MOMEHTY OKOHUAHUS PEaKIIUU
3. B kakux eIuHUIAX BBIPAKAETCS CKOPOCTh XUMUYECKON PEAKIU?

-1 -
a) MOb 1 ¢

0) 6e3pa3mepHasi BEIMYMHA
B) MOJIb" C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIUNA?

a) OT MPHUPOJIBI PearupyroINX BEIICCTB
0) oT Temreparypsl
B) OT 00beMa PEaKIIMOHHOTO COCYyIa

5. CocTosiHue XMMHYECKOTO paBHOBECHS OOPAaTHUMBIX IPOIIECCOB KOJIMYECTBEHHO XapaKTepU3yeTcs ...

a) PaBHOBECHBIMHU KOHIEHTPAIMSAMHU MPOYKTOB PEAKIIUU
0) PHeprueil aKTUBU3ALUN
B) KOHCTaHTOM paBHOBECUS

6. Kak 3anuceIBaeTcs BbIpa)KeHHUE IJI1 CKOPOCTH peaKLuu
4NO n+6 HoO=4NH31)+ 502
a) V = k[NO]'[H,0] 6) V =k[NH;][O,] B) V = k[NO]*[H,0]°
7. Kak 3anuiercs BelpakeHHE U1 KOHCTaHTBI paBHOBecus peakiuuu A +2 B = C +D?

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



8. Kakoii oTpe3ok Ha quarpaMme MoKas3bIBaeT 3HaYeHUE TEII0oBOro 3¢ dexra peakuun?

a)l K
A
6) 2 2
_y
B) 3

v

XO/Jl peaKiuu
9. UTO MOHO CKa3aTh O PEaKIuu, M300pa)KEHHOU Ha AUarpaMme K Bompocy 87

a) PK30TepMUYECKasl peaKIms
0) sHIOTEpMHYECKAs peaKIHs
B) pEaKIMsi ONMKMCHIBAET COCTOSIHUE PABHOBECHUS

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

CMEIIAEeTCs BIIEBO.
a) MpU NOHWKEHUH TEMIIEpPaTyphl
0) IpY MOBBILICHUH TEMIIEPATYPHI

B) IIpU MOBBIIICHHUN OAaBJICHUA

11. [ peakunu C) + 2 H  (r) = CH 4 () Ipu HEKOTOPO# TeMIIEpaType KOHCTAHTa PABHOBECUS PaBHA
0,8. PaBHOBeCHast KOHLIEHTpAIMS BOJAOPOAa paBHa 1,2 MoJIb/11. BeuuciuTe HCX0AHYIO
KOHLIEHTPALIMIO BOJOPOJIA.

a) 1,2
0) 3,5
B) 5,0

Pacmeopui

B Tecrax mo Teme «PacTBOphI»: MEPBOE 3aJaHNE OlIEHUBAETCS B | Gaut; BTOpoe, TpEThe, YETBEPTOE,
[IATOE M IIECTOE 3afaHus - B 1,5 0aia; ce1bMoe, BOCBMOE, JIEBITOE U JIECATOE — B
0,5 6amra.

Tect Nel
1. dns ypaBHenus peakiuu Cu SO4 + KOH —... cokpalieHHO€ HOHHOE YpaBHEHHUE 3aIUIIETCS B BUIE
1) 2K+ S04* =K,S0y
2) Cu*" +S04 +2K' +20H = Cu(OH),d + K,SOy4
3) CuSO4+ 20H = Cu(OH),d + SO4*
4) Cu**+20H = Cu(OH)Y



2. Macca (B r) xnopuaa Hatpus 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)1 2)2 3) 11 4) 13
4. JIns nopasnenus rupoaunsa xinopuaa xpoma (III) cnenyer

1) moGaBUTH CONSAHYIO KHCIOTY
2) no0aBUTH IIEIOYb

3) pa36aBUTH PacTBOP BOJOK
4) TOBBICUTH TEMIIEPATYPY

5. B pa30aBieHHOM pacTBOpE, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KaIbLUsi U BOJbI, CyMMa
KO3 QUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMALMU PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4)6
6. PactBopuMOCTh OKcanaTa cepedpa paBHa 3,27-107° 1/ 100r H>O. Onpenenure nMpou3BeeHUE
pactBopumoct AgrCr04
1)5-107" 2) ,16:10°  3)10,7-10°° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLIEHUE

1) maccel BelecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOIBI

3) Macchl BeliecTBa K Macce pacTBopa

4) xonMuYecTBa BelIecTBa K 00beMy pacTBopa

8. K crabbIM 371eKTpOJIMTaM OTHOCUTCH ...

1) ruapokcua aMMOHUSA
2) TUAPOKCHU KaJus

3) XJopuja KaibIus

4) MapraHioBas KHCJIOTa

9. U3BecTHO, UTO BOJHBIE PACTBOPBI MHOTUX COJIEH MOT'YT UMEThH ILETOYHYIO WIH KUCIIYIO CPELy.
IIpynumnHO 3TOTO ABISETC ...

1) nsnexTpoaus cosei

2) IUCHpONOPLUUOHUPOBAHUE CONEH
3) ruapatupoBaHHE COJIeH

4) rupponus coneit

10.3unauyenue PH uncroit Bogsl pu 25°C cocraBisieT
1 2)7 3)0 4) 10
Marnurtoropckuii Texuudeckuil yuusepcuret um. I'.1M.Hocosa

Jlucnepchole cucmemol
B tectax mo Teme «/lucnepcHble CHCTEMBI»: TIEPBOE, BTOPOE, TPEThE U YETBEPTOEC 3aIaHUs
OIICHMBAIOTCS B 1 Oajut; msATOE U IIECTOE 3aJaHus - B 3 OaJia.



Tecm Nel

1. VYkaxure pazmepsl 4acTUL KOJJIOUIHBIX CUCTEM

1) menbuie 1 HM
2) ooubme 100 HM
3) or 1 um g0 100 HM

2. Kakue noHbI CIOCOOHBI BBI3BATH KOATYISIIUIO KOJUIOUA, YACTHUIIBI KOTOPOTO UMEIOT
MOJIOKUTENbHBIN 3apsif?

1) xaTtuoHbI
2) aHUOHBI
3) noaspHBIE MOJNEKYI

3. Jlus Kakoro 3JIEKTPOJIMTA MTOPOT KOAryasluu KOJUIOUJA C MOJIOKUTENBHO 3apsyKEHHON YacTULIEH
JOJKEH OBITh HAMMEHBIINM ?
1) xnopun kanus
2) cynbdar Kanus
3) oprodocdar kanus

Muuenna 30J11 IMEET CTPOCHUE:! {[Fe(OH)3]m n Fe’" -(3n —x) CI'} x CI”
KaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabmnm3aropa?

4) xnopup xenesa (11I)
5) Boma
6) THUIPOKCHU] KalIus

4.  Tlpm B3aumopevicteun 20 mu 0,001H wurpara cBunua (II) ¢ 10 man 0,02H cynbdara xamus

obpa3yercs 3076 cynbhara ceuHia (I1I). K xakoMy arekTpoay JOJKHBI TEPEeMENaThCsl YaCTUIIbI
TMCIIEPCHOM (a3l MpH 31eKTpoIn3e?

1) HaxonsATCsa B COCTOSIHUU TUHAMUYECKOTO PABHOBECHS
2) K xaronmy
3) xaHony

5. B nBe xon6Ob1 HanuTo 1o 50 Mut 30514 THAPOKCHAA JKene3a. it Toro yToObl BBI3BATh
KOAryJIsIHio 3015 MoTpeboBanoch 106aBUTh: B mepByto — 5,3 mut 1H pactBopa xmopuaa kamus;

B apyryto — 18,7 ma 0,001H pactBopa ocdara Harpus. Beraucnure nopor Koarymisuuu
KaX/I0TO 3JIEKTPOJIUTA.

OKucnumenvbHo-60CCHMAHOBUMENbHBLE npoueccol
B Tectax mo Teme «OKHUCIUTEIHLHO-BOCCTAHOBUTCILHBIC IMpOoLCCCh»: MCPBOC, BTOPOC, TPCTHE,

4eTBEPTOE U IATOC 3a1aHus onleHuBaroTcs B 0,5 Oamna; mectoe — B 1 6at; ceapMoe U BOCbMOE — B 2
Oaya, a neBsitoe — B 2,5 0aioB.

Tecm Ne 1

1. OxucanTesap — 3T0 ATOM, MOJIEKYJIA WJIM HOH, KOTOPBII ...
1) yBenuuuBaeT CBOIO CTENEHb OKUCIEHUS
2) TpPUHHUMAET JIEKTPOHBI



3) oThaer cBOM 3JIEKTPOHBI

2. IIponecc BoccTaHOBJICHHS HMeeT MeCTO B ciydae, KOTra ...
1) HelTpanbHbIE aTOMBI IPEBPALLAIOTCS B NOJIOKUTEIbHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTENbHBIN 3apsii NOHA YMEHBILAETCS
3) oTpuuaTenbHBIN 3apsA]] MOHA YBEIMUNUBAETCS

3. N3 npencrasieHHbIX HUAKe peakuuii kK OBP qucnponopunoHnpoBanusi NPHHAIEKHNT ...
1) S+ 2HNOs3 = H,S0O4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS

4. K BoccTaHoBUTEISIM OTHOCATCH ...
1) Meramibl, BOJOPOJ, YTIAEPO
2) aKTHBHBIE HEMETAJIbI
3) DJIeMEHTBI, HAXOIALIUECS B CPEAHEN YacTH MEPUOJUUECKON CUCTEMBI

S. CreneHu okHucIeHHs KHCJI0POA a) B Bojie M 0) B IepoKcHAe BOAOPOAA COOTBETCTBEHHO
PABHBI ...

1) a)—2;6)—2

2) a)—2;06)+2

3) a)—2;06)—1
6. Ilepmanranar kauus B OBP, nporekaromux B KHCJIO0H cpeae, BOCCTAHABJIUBACTCS /10 ...

1) karmona Mn*"
2) MaHTaHaT-HOHA MnO42_
3) oxcuna maprasua (II) MnO

7. B peakuun, nporekamwieii mo cxeme Cr,S; + KNO; 2 K;CrO4 + K;SO4 + NO okucienunio
MO/ABEPralTCs CJAeIYIIIHe JIeMEHTHI ...

1) as3ot u cepa
2) cepau XpoM
3) XpoM U a3oT

8. Cymma k03(h(HUIIMEHTOB B peakiiy, MPUBEICHHOM B Bompoce Ne 7 paBHa ...

26 2) 18 3)35
9. Cymma ko3¢ dpuuuentos B peakuun KMnOy + HCl oy, = ... paBHA
30 2) 26 3)35

DJIEKTPOXUMHUYECKHE CHCTEMBI
B Tectax mo TeMe «DNEKTPOXMMHYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TMATOE 3aJaHus
OIICHUBAIOTCS B 1 0aJut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oaiia; mecToe u cenpbMoe — B 2 Oaa.
Tect Nel
1. DOnexTpoAHbIi NOTEHLUAN ONPEAEIIAIOT 110 YPABHEHHUIO ...

1) Hepncra

2) MenneneeBa-Knaneitpona
3) bonbiMana

4) Appenuyca



2. Paccuuraiite D/IC ranpBannueckoro snemenTa MgMgSO,||CuSO4|/Cu pu cTaHIapTHBIX
YCTIOBHSIX

1) —2,03
2) —-2,71
3) 2,71
4) 0,81

3. Kakue npoaykTsl 00pa3yroTcs Ha KaToJe MPH JIEKTPOIIU3E pacTBOpa HUTpaTa cepedpa?

1) Bomopon

2) cepebpo

3) a3zoTHasg KucCjIoTa
4) Kkuciopon

4. Ykaxure cyMMy KOX(QQHUIHMEHTOB B ypaBHEHHUH AIIEKTPOJIN3a pacTBopa HUTpara meau (1)

1) 12
2) 11
3) 10
4) 8

5. Kakag u3 MNPUBCACHHBIX OKHCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ IMPpOTCKACT
CaMOITPOU3BOJIBHO B IIPSAMOM HaHpaBHeHI/II/I?

1). FeSO, + Cu —...

2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI + Cu —-..

6. Brruncnure Maccy UHKA, TOJIYYEHHOTO TPH 3JIEKTPOJIN3E Cylb(haTa [IMHKA, KOTOPBIH
npoBoawin B TeueHue 20 cex npu cuie Toka 1A

1) 2,1-10"
2) 0,05
3) 0,013
4) 6,7-107°

7. IlpuBenure CXeMbI IEKTPOJHBIX IIPOLECCOB U MOJIEKYIISIPHOE YPABHEHUE PEAKLIUH,
MPOTEKAIOIIEH MPH 3IEKTPOXUMHUYECKONW KOPPO3UH TabBaHoMapsl Zn|Mg B CEpHOKHCION
cpexne. B otBete ykaxkute cymMmmy K03(p(pUIIMEHTOB B MOJIEKYJIIPHOM YpaBHEHUH.

1) 6
2) 5
3) 4
4) 8

BueaynuropHas camoctosiTenbHas paboTa 0OydaroIMXCsl OCYILECTBIISICTCSI B BUJEC M3yUCHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zeny ¢ MpopaboTKOM Marepuana; o(GopMIIEHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBHITIOJTHEHUS JOMAITHUX 3a/1aHUH.



BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aJaHUI 1JI1 BHEAYAUTOPHOI CaMOCTOATEILHOMN
PadoTBhI CTYACHTOB 0 TeMaM

JlomaiHee 3agangue No 1

no TeMe «XuMHUecKasi TePMOANHAMHUKA»

B nomaninem 3aganuu o reme « XuMHU4YECKasi TEPMOJMHAMUKA: TIEpBasi 3a/1aya OLIeHUBAETCs B 2,5
Oamra; BTopas — B 1,5 6amna; Tpetbs — B 1 Oar.

3agaua Nel

Hns peakumu CHy () + CO; (=2 CO () + 2 Hy () onpeaennte BO3MOXKHOE HalpaBJICHUE
CaMOTPOM3BOJIBHOTO TEUCHHS PEAKIIMK IPH CTAHAAPTHBIX YCIOBHAX ¥ ipu  Temnepatype T = 927 °C,
€CITU TETI0BOM 3 EeKT peakiiu 10 3aJaHHON TeMIepaTypbl He U3MEHHUTCA. YKaKUTE: a) BBLACTSCTCS
WM TIOTJIOIIACTCS SHEPTUs B X0/€ Peaklnu; 0) MpUUNHY HalICHHOTO U3MEHEHHUS SHTPOITUH.
PaccuuraiiTe TeMIiepaTypy Hadajaa peaKuu.

3agaya Ne2

Beruncnure terosoit  adgdekr peakuun: CaCs o + 2 HyOr) = Ca(OH); () + C2Hs (1), HoNB3ysCH
CTaH/JapTHBIMU TEIJIOTAaMU 00pa30BaHUsI pearupyromux BemecTs. CKOIbKO TEIUIOTHI BBIAEIUTCS HIIH
NOTJIOTUTCA Tipu oOpazoBanuu 2,24 1 C,H,?

3amaua Ne3
[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANUTE TEIUIOBOM I(PPEKT peaKinu:
Hyp + COz)=CO )+ Hy O). Tepmoxumudeckue ypaBHEHUS:

a) H, @ T 50, = H,O () AH =-241,9 x]JIk;

0)2 CO @ T 0O, = 2 CO, () AH =-566,2 x]Ix.

JlomalmHee 3aganue No 2

o TeMe «XUMHYeCKasi KHHETHKA»

B nomanraem 3aanuu mo TeMe « XMMUYeCcKasi KHHETHKay: TiepBas 3a/1a4a olleHuBaetcs B 1,5 Oana;
BTOpas — B 0,5 Gayua; TpeThs, yeTBepTas u msras — B 1 6asm.

3agaya Nel

Peaxuus nporekaer no ypasHeHuto: Oz ) +2 CO ) =2 CO; (). HayanbHbIe KOHLEHTpALUK
pearupyronux BemectB paBHbl: [O2] = 1,2 monw/n, [CO]= 0,8 Monw/n. Bo ckolibko pa3 u3MEHUTCS
CKOPOCTb MpsIMO peakuuu, korga npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCSI CKOPOCTH
MPUMOI U 0OpPaTHOM peaklluu, €ClIM YBEITUYHUTh JIaBJICHHUE B CUCTEME B JiBa pa3a’

3agaya Ne2

Ipu temneparype 40 °C HEKOTOPOE KOTHYECTBO BEIIECTBA BCTYIACT B PEAKIIHIO 32 20MHH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO K€ KOJIMUECTBO BEIIECTBA BCTYIUT B PEAKLIUIO IIPU TEMIIEPATYpE
200 °C, eciu TemmepaTypHbIit KOIQOUIMEHT CKOPOCTH PEaKIuy paBeH 2. Bo CKONBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIIUU?

3agaga Ne3

Hailinute HayanpHble KOHIIEHTPALMK UCXOHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKILIUU:

Fe 7y + HO iy = FeO () + Ha 1), €cntu paBHOBECHBIE KOHLEHTPALMU PEATUPYIOIIUX BELECTB PaBHBbI:
[H,O]=0,3moub/11, [Hy] = 0,4 Mmomb/m.



3agaua Ned

Hns peaknmonnoi cucremsl: CO ) + HyO ) = CO; () + Hz () HavaubHbIC KOHIEHTPALUHU PABHBI:
[H,0] = 0,5 monp/n1, [CO] = 0,6 Mmonb/n. OnpeaeniTe KOHIIEHTPAIIMHA BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CJIM KOHCTaHTa paBHOBecus paBHa 1,45.

3agaua Ne5

BeIpa3ute uepe3 KOHIEHTpaIMU peareHTOB KOHCTAHThl PABHOBECHS CIEAYIOLINX PEAKIIMIA:

No@y + 3 Hyy = 2 NH;3(y, AH = -92,2 k]JIK;
COyry + Cy =2 COq), AH =+160,5 xIx;

COr +HyOr) =COs (y + Hyr, AH = -41,1 x]JIx.

VYKaxuTe HalpaBICHUE CMELICHHUS] XUMUYECKOTO PABHOBECHS 3TUX PEAKIUI: a) IPU IOHW>KEHUU
TeMIepaTypbl, €CIIM JaBJIEHUE MTOCTOSIHHO; 0) MPH MOBBIIICHUH JIaBJICHUS, €CIIH TeMIIepaTrypa
IIOCTOSIHHA.

JlomamHee 3aganue Ne 3

no reme «PacrBopbi»

B nomamrnem 3aganuu o reme «PactBopbi»: epBas, BTOpasi, TPEThS U IATas 3a]]a4 OLICHUBACTCS B
1 Gamr; yerBepTas u mectast — B 0,5 Oanna.

3agaua Nel

B kakom o0beme Bojb cienyet pactBoputh 135t SnCl, mis nonydenus 3M pacTBopa xiopuaa
osioBa (II) ¢ mnotHOCTEIO p = 1,405 r/™MA?

Paccuwnraiite: a) MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; 0) MOJISPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEUIECTBA B PACTBOPE.

3agaua No2

3aKOHUYNTE MOJIEKYJISIPHBIE U HAIIMILIUTE COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUI
B3aUMOJICHCTBHUS CIEAYIOLINX BEIIECTB:

HBr + NaOH —
AgNO; + H,S —
MgClL, + KOH —
Can + HCl—
Sb(OH)3 + HQSO4—>
Sb(OH); + NaOH —

3agaua Ne3

CocraBpTe 10 JBa MOJIEKYJISPHBIX YPABHEHUS PEAKIUI K CIIEYIOIUM HOHHBIM:

Ba’" + CrOs — BaCrOu;

NH," + OH — NH,OH;
ZnS + 2H — Zn*" +H,S

3amaua Neq
Beruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.



3agaga NeS

Kakue u3 cnegyromux coneit noaseprarorcs rugponnsy: Na;SiOs. Cu(NO3),. KBr? CocraBbre
MOHHBIE U MOJICKYJISIDHBIE YpaBHEHUS TUPOIIN3a COOTBETCTBYIOMHUX coseld. Kakoe 3nauenue pH (<
UIU> 7) UMEIOT PacTBOPBI 3TUX COJIEH?

3agaya Ne6
Haiinute npoussenenue pacrsopumocta PbCly, eciiu B 200 mut Boiel pactBopsiercs 2,17 T 3Toro
COEIMHEHMUS.

JlomainHee 3aganue Ne 4

no TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE nmpoueccobn»

B nomammnem 3agannn mo teme « OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE MPOIIECCH: MepBas 3a1a4a
orieHuBaercs B 1,5 6amna; Bropast — B 2,5 6aa; Tpeths — B 1 Oam.

3agaya Nel
[Ton6epure k03P PULIMEHTHI B ypaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHA. YKaKUTE
THII KQXKI0U PEaKLvH.

PaccunraiitTe 351€eKTPOABMIKYILYIO CUITYy U OIIPEJEIINTE HAIIPABJIEHUE CAMOIIPOU3BOJIBHOTO
IIPOTEKAHUSI IEPBOM PEAKIIMH MPU CTAHJIAPTHBIX YCIOBUSAX, UCIIOJIb3YS 3HAYECHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX TOTEHIINAJIOB:

HJ + H3PO4 — Jz + H3PO3 + HzO
HN02 — HNO3 + NO + HQO
H[AuC14] + H202 + NaOH — Au + NaCl +02 + HQO
NH4RCO4 + H2 — Re + NH3 + HQO
KBrO —- 0O, + KBr

3agaua No2
COCTaBBTe ypaBHeHI/IH OKHUCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ:

KMHO4 + NaN02 + HzO—’
NaCI'02 + H202 + NaOH —
BI(OH)3 + Na28208+ NaOH —
Bi,O; + C —

Mg + HNOs (pas) —

3agaua Ne3

JlaHbl ABE OKHCIUTENLHO-BOCccTaHOBUTENbHBIC TTapbl: KNO,, KNOs; 1 Pb(NO3),, PbOs. Toms3ysich
TabNIuIel CTAaHAAPTHBIX OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX MOTEHIIAIOB, COCTABLTE YPABHCHHE
BO3MOKHOM peakuuu B ykazanHoU cpenie (HNO3). Paccunraiite 3HaueHUE 3JIEKTPOIBUKYILEH CUITBI
peaKkuu.

JlomainHee 3aganue Ne 5

Imo TeMe «3.)1eRTpongnqec1me CHCTEMBD»

B momarnem 3agaHun 1Mo TeMe « ANEKTPOXUMHUUYECKUE CUCTEMBD»: TepBasi 3a7a4a OlleHHBaeTcs B 1
Oarr; BTopas — B 1,5 6amia; Tpetbs — B 2,5 Oana.



3agaya Nel

CocraBbTe dIEKTPOHHO-MOHHBIC YPAaBHEHUS JIEKTPOIHBIX MTPOIIECCOB M MOJICKYIIIPHOE ypaBHEHHE
TOKOOOpa3yrolel peakuu, mpoTeKaromiei mpu padore ranbBanndeckoro snementa Co/Co(NO3), //
AI(NO3)3/Al Paccuuraiite 3/1C (E) ranbBaHUYeCcKOTO 3JIEMEHTA MPH CTAaHJAPTHBIX YCIOBHSIX.

IIpuHSAB NOTEHIIMAN aHO/Ia PABHBIM CTaHAAPTHOMY 3HAUEHUIO, PACCUNTANTE KOHLIEHTPALIUIO
KaTHOHOB MeTajlla B KaTOJHOM pacTBope, pu koTopoid D/1C raapBaHUYECKOI0 AJIEMEHTA YMEHBIIUTCS
Ha 0,02B.

3agaya Ne2

[TpuBenuTe CXEMBI IEKTPOAHBIX IPOLIECCOB U MOJIEKYJISIPHBIC YPaBHEHUS PEAKLUH, TPOTEKAIOIINX
IIPU AJIEKTPOXUMHUYECKOH Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioit cpenie; 0) BO BIaKHOM
BO3JIyXE.

Onpenenurte yobUTh Macchl aHOA MTPU KOPPO3UHU B KUCIION cpene 3a 20 MUH, €CITH CKOPOCTh
koppo3uu coctaBuia 0,01 r/4.

3agaya Ne3
CocTaBbTe 3JIEKTPOHHO-NOHHBIE YPaBHEHUS 3JIEKTPOIHBIX IIPOLECCOB (AHO MUHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHME PEAKLMU, IPOUCXOAAIIEH NP IIEKTPOIIU3E:

a) pacrutaBa NaOH;
0) pactBopa CoSOy,

Beruncnute GpakTuveckoe KOJIMUECTBO METaIa, MOJIYISHHOTO Ha KaTO/Ie TPU AJIEKTPOIIN3E
Co(NO3),, ecnu 3JI€KTPOIU3 MPOBOAWIIN B TedeHUH | 4. Bbixoa MeTaiia no Toky coctaBui 85%.

VkaXxuTe BO3MOKHEIE IMPpHUYUHBbI YMCHBIICHUSA BbIXOJa METaJlJIa IO CPABHCHHUIO C paCYCTHBIM.
KOHTpOJIbeIe BOIIPOCHI IO TEMaM

KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMuueckas TePMOANHAMHUKA»

1. OCHOBBI XMMUYECKON TEPMOJIMHAMUKHU: TIOHSATHE CUCTEMBI, BUJIbI CHCTEM.

2. TepmoauHaMuyeckre napaMeTpsl U PYHKIIUH COCTOSHHS CUCTEMBI.

3. Buyrpennsis sHeprusi. Pabora. Temmora.

4. IlepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJ).

5. DOHTaNBNUs KakK (GYHKIUS COCTOSHUS CUCTEMBI. DHTANbIN 00pa30BaHus BELIECTBA.

6. TennoBoit 3¢ dexT xumuueckoit peakuu. @akTopsl, BAUSIONUE HA TEIOBOH 3P PeKT
XUMHUYECKON PEaKIUH.

7. Tepmoxumus. 3akon ['ecca.

8. CnencrBus u3 3akoHa ['ecca.

9. OHTponUs Kak (PyHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3ak0H TEpMOAMHAMHUKH.

11. Tperuii 3aKOH TEPMOAUHAMUKHU.

12. Oueprus ['ub6ca.

13. HamnpasieHnne caMOIIpoOU3BOIBHOIO MPOTEKAHNUS XUMUUECKUX PEAKLIAMN.



KOHmpOJleble 80npPOCovL NO meme «Xumuueckan KUHemuKa»

Xumuueckas KuHeTuka. CKOpOCTh XUMUYECKON PEAKLIUK U METO/IbI €€ PETYIHMPOBaHUS.
BnusiHue KOHIIEHTpaluy Ha CKOPOCTh XUMHUUYECKOH peakluu (3aKOH JAEeHCTBYIOIINX
Mmacc).

Bnusinue Temneparypsl Ha CKOPOCTh XuMHueckoil peakiuu. [Ipasuno Bant — odda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHuyca.

OHeprus akTUBAaLlMU. Y paBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMILIEKca. JHEpreTHIecKas quarpamma.

Kpusas MakcBenna — bonbiimana. DHepreTudeckuii 6apbep.

Karanuruuecknue CUCTEMBI.

Binsaue karanusaropa Ha CKOPOCTb XMMUYECKOHN pEaKIHy.

['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebartenbHble peakium.

Xumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpATUMBIE PEAKIINH.

KoHcTanTa XMMHUYECKOTO paBHOBECHSL.

CwMmenienune xumuueckoro pasHosecus. [Ipunimn Jle—Illarense.

BnusiHue KoHIIEHTpaluy, TaBJICHUS U TEMIIEPATYPHI.

@da30BbIEC PABHOBECHS.

da30BbIe AUarpamMmsl i OJHOKOMIIOHEHTHBIX CHCTEM.

KOHmpOJleble 80npOCovl nO meme «Pacmeopbl»

1.
2.

9

10.
11.
12.

13.
14.
15.
16.
17.

Ilonsarue pactBopa. PactBopuMocTs Bemectsa. PactBopuMocCTs rasa.

PactBopsl. CriocoOb! BEIpa)keHHUs! KOHIICHTPALMU PAaCTBOPOB (MACCOBAs J10JIs, MOJISIpHAs
KOHLIEHTpAaLUs, MOJIIpHasl KOHLIEHTPALHsl SKBUBAJIEHTA, MOJIbHAS 10JIs1, TUTP).
KomnurarusHsle cBoiicTBa pacTBOpOB. M eabHbI pacTBOp.

3akonsl Payms: 1 (toHomerpuueckuit) u Il (30ymmnockonuieckuit u
KPUOCKOIIMYECKUH).

Ocmoc. OcmoTHueckoe naBiaeHue. Cxema 0CMOMETpaA.

KucnoTHO-0CHOBHBIE B3aMMOJIEMCTBUS BEILIECTB.

NonHas Teopust KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE MOHATHUS U MTOJ0XKEHUS
Teopuu AppeHuyca.

Jlucconpanus KucioT, OCHOBaHUM U COJIEH ¢ TOUKHM 3pEHUsI HOHHOM Teopuu AppeHnyca
(mpumepsl).

Crenenp aucconmanui. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Jucconmanus cnadbix 3JeKTposnToB. KoHCTaHTa AMCCOnMaIum.

3akoH pazbaBnenus OcTBanba.

Peakiiun HOHHOTO 0OMEHA MEXy IEKTPOIUTaMHU (Ha IpUMeEpe peakuuii 00pa3oBaHUs
c1aboro AMEKTPOJINTA, OCAJIKA U ra3a).

IIpousBeneHue pacCTBOPUMOCTH.

HNoHnHoe npousseneHue BoAsl. BogopoaHbIi ¥ TUAPOKCHIIBHBIN IIOKA3aTEelN.

IM'maposns coneit. Tunel rugpoan3a Coeu.

KonunuecTBeHHBIE XapaKTEPUCTUKH MPOLECCAa THAPOIIN3A.

@DaxTOophl, BAUSIOLIME HA TPOLIECC THAPOIN3A.

KOHmpOJleble 80npPOCovL nO meme «Zlucnepcuble cucmemal»

1.

I'ereporennslie cMecu. JlucnepcHble CUCTEMBI.



HucnepcHocts. Kimaccudukanum qucriepeHbIX CHCTEM.
Komnounnsie pactBopsbl. JInopuinsHbie 1 TH0()OOHBIE KOIIIOUIBI.
CrniocoObI mosTyyeHHst KOJUIOMIHBIX PACTBOPOB.

CTpoeHne KOJJIOUAHBIX YaCTHII.

IIpaBuno @asuca — [leckosa.

Y CcTONYMBOCTD KOJIOUAHBIX crcTeM. CTaOHIn3aTopPHI.

© N kW

Koarymnsiust muopuiabHbIX ¥ THO()OOHBIX KOJUIOUIOB.

9. CenumeHTanus KOJIJIOUIOB.

10. Koarynsuust KoJIJIOUIHBIX pacTBOPOB AJIEKTPOJIUTAMH.

11. [TpaBuno ynsue — I'apau. Koarynupyromas ciocoOHOCTb.
12. OnTHyeckue cBONCTBA KOJJIOUIHBIX PaCTBOPOB.

13. DneKTpUUYECKUE CBOMCTBA KOJUIOUHBIX PACTBOPOB.

KouTtposbHbie Bompochl o TeMe «OKUCIUTETbHO-BOCCTAHOBHTEIbHbBIE
npouecchbn»

OcHOBHbIE IOHATHUSI TEOPUU OKUCTUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMICTBA BEIISCTB.

Baxxneime OKUCIUTEIN U BOCCTAHOBUTEIIH.

Tunbl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peAKIUM (IPUMEPHI).
OKHCIIMTETHHO-BOCCTAHOBUTEIIBHBIN ITOTCHITHA.

VYpasuenue HepHcra.

CocraBiieHHe OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

O N

HaHpaBJICHI/IC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

KOHmpOJleble 80npOCovl nOo meme «3J1e1<mp0xumultea<ue cucmemal)»

1. DnexkTpoxuMHuyeckue cucteMbl. Kiaccudukarus 3JeKTpOXUMHUECKUX TPOIECCOB.

2. DNEKTPOXUMHUYECKHE ITPOLIECCHI, TPOTEKAIOLINE HA ITPAHULIE Pa3Aeia «METAII —
pacTBop».

3. l"anpBannyeckuii 3aemeHT Jlanumams — SIkoOwu.

4. DNEKTPOABUKYIIIAs CUJIA TaJIbBAHUYECKOIO JIEMEHTA.

5. N3mepenue 31eKTpoIHBIX TOTEHIUANIOB. Psil cTaHAapTHBIX 3JIEKTPOIHBIX
noTeHuuanoB. CBOWCTBA METAJJIOB B COOTBETCTBUHU C UX MOJIOKEHUEM B PSAAY
HaIIpSKECHUN.

6. VYpasuenue HepHcra.

7. DNEeKTpON3 pacIIaBoB U pacTBOpoB. KaToqHble M aHOAHBIE TIPOLIECCHI.

8. OO0benuHenHbIi 3akoH @apanes. Beixos mo Toky.

9. Koppo3sus metamnoB. Knaccudukanus KOppo3HOHHBIX POILIECCOB.

10. Xumudeckasi Koppos3usl.

11. DNEeKTPOXUMHYECKas KOPPO3Hsl. AHOHOE OKHUCIIEHUE METaslla U KaTOJIHOE
BOCCTaHOBJIEHUE OKHCIUTES.

12. [Tpumeps! KOPPO3UH B KHCIION cpesie U aTMOC(EPHO KOPPO3UH.

13. CkopocTh KOppO3uH.

14. 3amura METAJIJIOB OT KOPPO3HH.



15.
16.
17.
18.
19.

3alUTHBIE TOKPBITHUSI.

DIEKTPOXUMHUYECKHUE CITOCOOBI 3aIUTHI OT KOPPO3UU METAILIIOB.
XHUMHUUECKHE UCTOUYHUKHU TOKa. I'aJIbBAaHMUECKUI DJIEMEHT.
XUMHUYECKHUE UCTOUYHUKU TOKA. AKKYMYJSTOPBI.

XUMHUUECKUE UCTOUYHUKN TOKA. TOIINBHEIC JIEMEHTHI.



[MTPUJIOXXEHMUE 2

7. OneHo4YHbIe CPeACTBA 1JIsl POBEAeHHUS NIPOMEKYTOYHOM aTTecTaluu
IIpomexyTouHass  aTTecTallds MMEET  LEJIbI0  ONPENEHUTb  CTENEHb  JIOCTHIKEHUS
3aITAaHUPOBAHHBIX PE3Y/IHTaTOB OOYUEHHS 110 TUCIUILIMHE 32 OTIPEICIICHHBIN TIepHO] 00yUSHHS.
a) Ilnanupyemble pe3ybTaTbl 00y4YeHHS H OLICHOYHbIE CPeACTBA VIS IPOBeIeHHUS

NMPOMEKYTOUYHOI ATTEeCTAIIUM:



CTpyYKTYPHBIN
PYKTYP [Tnaanpyembie pe3ynbTaThl
DJIEMEHT OrneHOYHBIE CpPE/ICTBA
oOyueHus
KOMIIETEHIIUHA
OK-1

CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUICHUIO, aHAIN3Y, CHHTE3Y

3HaTh - OCHOBBI  JIOTMKHM,  HOPMBI Ilepeuenv meopemuueckux 6onpocog
KPUTHYECKOTO  TMOAX0Ja,  (OPMBI

AHATI3A; 1. OcHOBHBIE METOIBI XUMHUYECKOTO aHAJIN3A.

2. OcHoBHbIE TPHOOPEI U 000PYAOBAHUE [T XUMUYECKOTO aHaJIM3a BEILIECTB.

- MeTO/bl aGCTPAKTHOTO MBILLIEHUS 3. Meroauku nMpoBeeHUs ONBITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.

IpHU YCTAHOBJICHUU UCTHHBI;

- METO/bl HAay4HOTO HCCIICAOBAHUS
nyTéM MBICJICHHOTO pacuJICHEHUs
00beKTa (aHAU3) U MyTEM U3yUCHUS
npeaMera B €r0  LEJIOCTHOCTH,
€MHCTBE €ro yactei (CUHTE3)




YmMmeTn

- aJIeKBaTHO BOCIIPHHUMATh
uHpOpMAINIO, JIOTMYECKH BEpHO,
apryMEHTHPOBAHO M SICHO CTPOUTH

YCTHYIO U IUCbMCHHYIO PCYb;,

- C HUCIIOJIB30BAHHNECM METOJ0B
a6CTpaKTHOFO MBIIUJICHUS, aHaJIk3a
u CHHTC3a AHAJIU3UPOBAThH
AJIbTCPHATUBHBIC BapHUaHTbI

peIICHUA UCCICIOBATCIILCKUX 3aJa1

Hpumepuble npakmuuieckue 3a0anus

1. Onpenenuth ¢ KaKUMH U3 yKa3aHHBIX HMIKE BEIIECTB MOXKET B3aMMOJEICTBOBATH PACTBOP
TUAPOKCHUIA Kalusi: MOJOBOJOpOaHAst kuciora, xiuopun meau (I1), okcun yramepona (IV), oxcun
ceuHua (II), ruppokcun amoMuHHA, TUAPOKCUA amMMOHHsA. CocTaBbT€ YpaBHEHMSI BO3MOKHBIX
peakuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIISIpHOU (hopmax.

2. Ompenenure BO3MOKHOCTh BOCCTaHOBIIEHMS okcuia xenesa Fe;Os yrnepomoM mpu
cTaHfapTHbIX ycrnoBusax u temmneparype 1100 K. Peaknus BoccranoBienus Fe;Os: FezOup) +4C ) =
= 3FC(K) + 4CO(F)

3. TemnepaTypHblii K03 (HUITUEHT peakuy paBeH 2,5. Kak H3MEHHUTCSt CKOPOCTh peakiiu: a) Ipu
noBbIIeHnu Temreparypsl oT 60 go 100°C; 0) mpu OXJaXICHHH PeakIUOHHOW cmecu oT 50 1o
30°C?

4. st o6patumoit peakiuu Fe;Oux) + Hoy = 3FeO) + HyO(r3anumuTe BbIpaskeHHE KOHCTAHThI
paBuoBecuss AH°, x/[x = + 69,8. Ilpemnoxute cnocoObl yBeIWYSHHsS] KOHIIEHTPALUU MPOITYKTOB
peaKkiuu.

5. Ilpu npokanMBaHUM METALNTMYECKOTO0 TUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBII
pacTBOpsieTCS B KOHLICHTPUPOBAaHHOM CEpHOM KHUCJIOTE M CIUIABJISAETCA CO MIenoubro. 4Yrto
npeacTaBisieT coboif 3To coeaunenne? Hanummre ypaBHEHNs BCEX YKa3aHHBIX PEaKIHii.

6. CKOJBKO MHJLTHIIUTPOB 96%-HOro pacTBOpa CEpHOW KHUCIOTHI C INIOTHOCTHIO 1,84 r/Mn
notpedyercs i npurotosienus 2 i 0,25M pactBopa?

7. Kakue BemectBa M B KakOM KOJIMUECTBE BBIIEIATCS Npu npoxoxaeHun 48250 Kn
anieKTpudecTBa uepe3 pactBop xyopuza Mapranua (II)? CocrtaBbTe cXxeMy 3JIEKTpOJIM3a 3TOTO
pacTBopa.

8. AnromuHU# ckienaH ¢ Meaplo. Kakoll u3 mMeTamioB OyneT KOppoIaupoBaTh B CPEAE CEPHOM
KHUCTIOTHI ¥ aTMOCdepe BIaXHOTO Bo3ayxa? CoCcTaBbTE CXEMBI IIEKTPOXUMUIECKON KOPPO3UH.




Biagers - HaBbIKAMHU IIOCTAHOBKHM LEIIH, Ilpumepnvie npakmuueckue 3a0aHuUA:
CIIOCOGHOCTBIO B YCTHOH M [TpoBecTu aHaNKM3 BIUSIHUS KOHIIEHTPALUU HA CKOPOCTh XMMHYECKON PeaKInu
[ACHMEHHOH  pEeYH  JOTHYECKH NGaQSéO3 + H,SO4 = S + SO, + NaSOs + HyO mo 3kcnepuMeHTalbHBIM JaHHBIM. HpOBeCTUI/I
00pabOTKy MOJIy4EHHBIX TJAHHBIX C UCTIOJIB30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHA.
0(pOPMUTH Pe3yNIbTAThI MBIIILICHUS; P Yy oIy A peMe (bopmauo CXHOIIO
Pe3ynbTarhl ONTOB MPEACTaBUTH B BUIC TAOIUIIBI 1.
- LEJOCTHOH CHCTEMOIl HAaBBIKOB oF - Tabnuua 1
Howme 'BEM, MJI OHLIEHTpALMSA Bpewms K Th
WCIIOJIb30BAHUS abcTpakTHOTO P 2 UCHTP o pe Ciopoc )
ompiTa | NayS,03 H,O H,SO, Na,S,03, 10 nosiBiieHust | peakiuu, 107,
MBIILICHUS TIPH PEUICHUN TpoOIieM, -1
MOJIB/JT MYTH, C C
BO3HHMKAIOMIMX TIPU  BBITIOJHEHUHT 1 1 7 ) 13
b
HCCIIEI0BATENILCKUX paoor, 2 2 6 2 2,6
HaBbIKAMH  OTCTaWMBaHHUSI  CBOEH 3 3 5 2 39
TOYKHU 3PECHUS 4 4 4 2 5,2
5 5 3 2 6,5
[To manHbIM TaOmuibl 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIUH
THOCynb(aTa HaTpUs, OTIOKHB HAa OCH abcuucc KoHUEHTparuio Na,S,03;, a Ha ocH opauHaT —
CKOPOCTh PEaKIUH.
Craenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHLEHTPAIMH THOCYIb(aTa HATPHSL.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TTO3UIINN OIICHUBATH CTPOEHHE, XUMHUECKUI 1 MUHEPAIbHBIN COCTaB 36MHOM KOPbI, MOP(OIOTHUECKIE 0COOEHHOCTH U

T'CHCTUYCCKUC THUIIbI MCCTOpO)K,Z[CHI/Iﬁ TBCPABIX IMOJIC3HBIX HCKOITACMBIX ITPU PCHICHUH 3aia4 110 palluOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUIO

3HaTh

- OCHOBHBIC XUMHWYCCKHUC IIOHATHA,
IIOJIOXKCHUA U 3aKOHBI,

- COBPEMEHHBIE HaIpaBJICHUS
Pa3BUTHUS HAYYHBIX TEOPUH;

- METOABbl  TEOPETHYECKOro U
AKCHEPUMEHTAIBHOTO MCCIEA0BAHUS
B 00JIACTH XMMHUU NPUMEHHUTEILHO K
npodecCHOHABHOM IS TEINBHOCTH

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XHMHYECKON TEPMOJMHAMHUKU: CUCTEMA, TEPMOJMHAMUYECKHE IapaMeETPhI
CHCTEMBI, (YHKIIUU COCTOSIHUS cUcTeMbI. [1epBblil 3aKOH TepMOTMHAMUKH.
DHepreTuka XMMHUYECKHUX MPOLECCOB.
OHranbnus. 3akoH I'ecca U ciencTBUS U3 HETO.
OHTponus. YpaBHeHue bonbiMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.
Oneprus ['n06ca. HarpapiieHUsI XUMHUECKUX TPOILIECCOB.
Xumnueckass kuHeTHKa. CKopocTh XuMudecko peakunu. CpeaHss U UCTHUHHAs CKOPOCTH
peakuuu. Kunernueckast Kpubasi.
7. CKOPOCTb PEAKIIMH U METOJIbI €€ PErYIMPOBAHUS.

ANl




8.
9.

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

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

28.

Bnusiaue Temneparypsl Ha ckopocTh peakiud. [Ipasuno Bant-I'odda.

DHeprusi akTUBaluu. AKTUBUPOBAHHBIM KOMILIEKC. YpaBHEHUE AppeHuyca.

KaranuzaTopbl ¥ KaTaJIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTalnus.

KaranuzaTopbl 1 KaTalIUTHUECKUE CUCTEMBI. | €TepOreHHbII KaTanus.

Xumuueckoe paBHoBecue. KoHCcTaHTa XUMHUYECKOTO PaBHOBECHSL.

CwMmenienune xumuueckoro paBHosecus. [Ipunimn Jle Illarense.

PactBopbl. CriocoObI BEIpaKEHUSI KOHLIEHTPAIIMHA PACTBOPOB.

PactBopb! 25ekTpoanToB. CTENeHb U KOHCTAHTa 3JIEKTPOIMTHYECKON IUCCOLMALNU. 3aKOH
pazbasnenust OcTBanba.

Jlucconumarus KUCIOT, OCHOBaHHM, colieil. AM(OTEpHBIE IEKTPOIUTHI.

PactBopumocTs. [IpousBeneHne pacTBOPUMOCTH. YciaoBHE OOpa30BaHUS M PAcTBOPEHUS
OCAaJIKOB.

Jucconuanus Boasl. lonHoe nipoussenenue Boasl. pH.

I'mpponus coneit. CTeneHb U KOHCTaHTa TMAPOJIN3a.

JHucnepcusie cucteMbl. Knaccugukarus. JInopmisabie 1 110()0OHBIE KOJIITOUIBL.

CrpoeHne KOJIOUIHBIX YacTHL.

Koarynsuust KoJIJIOuJHBIX pacTBOPOB.
OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLIAMN.
DneKTpOoXUMHUECKHEe cucTeMbl. 3akoHbl Dapanes. DAEKTPOJHBIA NOTEHLIUA.
lanpBannyeckuii 3aemMeHT Jlanuans Skoowu.

DNEKTPOXUMHUYECKHUE CUCTEMBI: AIEKTPOJIN3 paciulaBoB. IIpuMeHeHne aeKkTpounsa.
OnexTponaun3. AHOIHBINA M KaTOJHBIA IPOLECCH! IPU IEKTPOJIN3€e pacTBOpoB. IIpuMenenune
JJIEKTPOJIN3A.

Koppo3sus. Bugpst koppo3uu. CriocoObl 3aIUThl METAJUIOB OT KOPPO3UH.

BEILECTB. Knaccudukarus

YmeTn

- OMpeAeysATh XUMHUYECKHI COCTaB U
CTpOCHHE OOBEKTOB OKpY)KalolleH
cpensl;

- peuraTb PacCuCTHBIC 3aJa4u

IIPUMEHUTEIILHO K MaTepuaiy

MPOTPaMMBI;

- HOPOrHo3upoBaTb BO3MOKHOCTH

Hpumepuble npakmuuieckue 3a0anus:

1.

Hanucarbs 51eKTpOHHBIE ypaBHEHUS AJIEKTPOJHBIX IPOLECCOB, YPaBHEHHE CYMMapHOU

TOoKoOOpa3zymomel peakuuy, BoraucauTh JJC raapBaHUYECKOrO 3JIEMEHTAa, €CIIM KOHLEHTPALUH
349 2+
HMOHOB MeTaoB paBHbL: [Al”]=0,001 mons/a, [Co™ ]=0,1 Mos/i.
2. Hanmcatb MOHHBIE U MOJIEKYJSIpHBIE YpaBHEHUs peakuuil rugponusa coyieil: KzPOy; Na,SOy;

ZnClz.

3. 3aKOHYUTH YpaBHEHHsI PEaKIIMii, HAIMCaB UX B MOJICKYJIIPHON ¥ MOHHOM popmax:

AI(OH)3 + NaOH —, K2C03 + H2$O4 —, HQS + KOH —.




MPOTEKAHUS
POIIECCOB

XUMHUYCCKHUX CUCTEMAX

CaMOITPOU3BOJIbHBIX

B

Pa3JINIHBIX

4. B 2 n pactBopa ruapokcuaa kanbius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mi. Paccunraiite: w(Ca(OH),); Cv; Cox; Crm; N(Ca(OH),) u N (H,O); T.
5. CocTaBbTe ypaBHEHHS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN:

KQCI'207 + FCSO4 + HQSO4 -, KMHO4 + NaQSO3 + HQO —.

6. HamucaTh 51€KTpOHHBIE YpPaBHEHHUS JJICKTPOIHBIX IPOIECCOB, YPABHEHHE CYMMAapHOM
TOKOOOpa3yromel peakuuu, BeMUCIUTh DJIC ralbBaHHYECKOTO 3JEMEHTA, €CIIM KOHIICHTPAIHH
2+ +
MOHOB MeTA/UIOB paBHb: [Mn® ]=0,01 Mous/i1, [Au’]=0,1 Mos/11.

7. 3aKOHYUTH YpaBHEHHsI PEaKIIMii, HAIMCaB UX B MOJICKYJIIPHON ¥ MOHHOM popmax:
NH4OH + HNO3 -, ZH(OH)2 + NaOH—», A1P04 + Na2$O4 —.

8. HamucaTh ypaBHEHUS peakifii THIPOIU3a B MOIEKYIsIpHOM U nOoHHOM BuUe: Aly(SO4)s, KCl,
NaQSO3.

9. HanmcaTh 53JIEKTpPOHHBIE YpPaBHEHMS HIIEKTPOJHBIX IPOIECCOB, YPABHEHUE CYMMAapHOM
TOKOOOpa3yromel peakuuu, BeMUCIUTh D/IC raibBaHHYECKOTO 3JEMEHTA, €CIIM KOHIICHTPAI|H
2+ +
MOHOB MeTaiuioB paBHbL: [Zn~ [=0,01 mons/a, [Cu |=1,0 Momnb/m.

10. Cynbdat amomunusi Maccoi 36,4 r pactBopui B 100 r Bojbl. [IMOTHOCTE MOJIy4EHHOTO
pactBopa 1,32 r/mit. Paccuuraiite: ®(AL(S04)3); Cum; Cox; Cm; N(AL(SO4)3) u N (H20); T.
11. HanucaTh 31I€KTpOHHBIE YPaBHEHMsI 3JEKTPOJHBIX IIPOLECCOB, YPAaBHEHHUE CYMMAapHOM
TOKOOOpa3yrouieil peakuuu, BbUUCIUTh DJIC rajibBaHHYECKOTO 3JIEMEHTA, €CIM KOHLIEHTPAIUH
2+ +
MOHOB MeTajuioB paBHbL: [Mn” ]=0,01 mons/n, [Ag ]=1,0 Mob/m.
12. 3aKOHYUTH YpaBHEHHUS pEAKLUi, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJE:

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

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTD IpoTekanus peakuuu CaOg) + 2 Cpo =
= CaC; (¢ + CO(r), AH; = 460 x>k npu cTaHIapTHBIX YCI0BUsAX. PaccuuTalite Temneparypy Hadana
peakiuu, ecnu  S(Ca0)=38 Jlx/moms-K; S(C)=6 J[x/momb-K; S(CaCy)= 70 x/monb-K;
S(CO)=197 Ix/monn-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI:

KMHO4 + NaN02 + H2$O4 —, CI‘Q(SO4)3 + BI‘2 + NaOH —.




15. Onpenenute TEPMOIUHAMUYECKYIO BO3MOXKHOCTb IpoTekanus peakuuu 2 Ch ) + 2 HyO) =4
HClyy + O (), AH; = 115,6 x/Ix npu crangapTHbIX ycinoBusaX. PaccuuraiiTe Temmneparypy Hadana
peakiuu, ecnu S(CL)=223 Jx/mons K; S(H20)=189 [Ix/mons K; S(HCl)= 187]]x/Mmonb-K;
S(0,)=205 Ix/momb-K.

16. HanucaTh ypaBHEHHs peakifii ruAposn3a B MoJeKyisipHoM U nonHoM Buje: CrCls, NaNOs,
K,CO;.

17. CocTaBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KQCI'207 + Na2$O3 + H2$O4 —, KMHO4 + NaN02 + HQO —.

18. I'omorenHas peakuus nporekaeT mo ypasHeHuto Ho oy + I, n = 2 HI). Hauanpnas
KOHIIeHTpanus Bojgopoda 2,1 monw/n, moma 1,5 mons/1. Bo CKoBKO pa3 U3MEHUTCS CKOPOCTH
peakuuu, korja npopearupyet 30% Bogopona?

19. B 640 mu Boas! pactBopuinu 160 r xnopuaa xenesa (I1I). InoTHOCTE OIy4eHHOTO pacTBopa
1,032 r/mi. Paccunraiite: w(FeCls); Cy; Cox; Cs N(FeCls) u N (H,O); T.

20. Onpeznenure TEPMOJUHAMHUYECKYIO BO3MOMKHOCTh IpOTeKaHUs peakuuu CS; o 13 Orpn=
=CO; ) + 2 SO; (), AH; = -1075 /I mpu cranmapTHbIX ycinoBusx. Paccumraiite Temmeparypy
Havana peakmun, eciau S(CS,)=151 Ix/mons-K; S(0,2)=205 [Ix/mons-K; S(CO,)= 213 Jx/mMons K;
S(S0O,)=248 Tx/monb-K.

21. Peakuus uner no ypasaeHuto: 2 Hy () + So ) = 2 HaS(). Hauanpnas KoHIEHTpalus BOI0pOa
2 moutb/7, cepol 1,5 Monb/n. OnpenenuTte BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIUU K MOMEHTY,
Korna npopearupyet 0,7 MoJib/1 Bogopoaa?

22. Onpenenure TEPMOJUHAMUYECKYIO BO3MOKHOCTb IPOTEKaHUA peakuuu 2 ZnS ) + 3 Oy =
=2 7Zn0 ) + 2 SO, (1), AH; = -890 x>k npu cTaHAapTHBIX ycloBuUsX. PaccuuTaiite Temmeparypy
Havana peakuu, eciu S(ZnS)=58 Jx/monb-K; S(02)=205 dx/monb-K; S(ZnO)= 44 Jx/moinb-K;
S(SO,)=248 Tx/monb-K.

23. HavanbHble KOHLEHTPALUH UCXOIHBIX BellecTB B peakuuu: 2 SO; () + Oy () = 2 SO3 () ObUH
pasubl 1,8 Mosib/n SO; 1 2,4 Mons/n O,. Bo CKONBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIIUU K MOMEHTY,
korna npopearupyet 0,8 Mois/1 SO,?

24. B pactBope oprodochopHoii kuciotsl Maccoit 1200 r u miuotHOcThIO 1,153 /™M conepxxutces
312 r H3PO,. Paccumraiite: ®(H3PO4); Cyv; Cox; Cry; N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IMPUMCHCHUA OCHOBHBIX
XUMHUYCCKUX 3aKOHOB B
npodeccruoHaBHOM IS TENBHOCTH;

- MPaKTUICCKUMU HaBbIKaMH

Hpumepuble npakmuuieckue 3a0anus:

1. s peakumn CHy () + CO2 () = 2 CO () + 2 Hy (1) onpenennte BO3MOKHOE HAIIPABIICHUE
CaMOIIPOHM3BOJILHOTO TEUEHHS PEAKIIMH IIPH CTAHIAPTHBIX yCIOBHsX M p  Temneparype T =927°C,
ecny TeroBoW H(QeKkT peakuuu [0 3aTaHHOW TEMIIEpaTypbl HE H3MEHHUTCS. YKaXHuTe: a)




TEOPETUYECKOTO u
AKCIEPUMEHTAIHLHOTO UCCIIECIOBAHUS
B 00JIaCT XUMUU

BBIJICJISIETCS. WJIM TIOTJIOIAETCS SHEPrHsi B XOJ€ peakuuu; 0) MpUYMHY HAWJCHHOTO M3MEHEHMS
sHTponuu. Paccunraiite TeMiiepaTypy Hadajaa peakLUH.

2. Bripa3ute uepe3 KOHILIEHTpPALlMU PEareHTOB KOHCTaHThl PAaBHOBECHS CIEAYIONIUX pEaKIui
Nowy + 3 Hoy = 2 NHz), AH = -92,2 /. YKaKuTe HalpaBICHUE CMEILEHHS XUMUYECKOIO
pPaBHOBECHS 3TUX PEAKIU: a) MPU MOHWKEHUH TEMIIEPATYPhI, €CITU JaBICHUE MOCTOSIHHO; 0) MpH
MOBBIIICHUH JIABJICHUS, €CJIM TEMIIepaTypa MOCTOsIHHA.

3. CKONBbKO MWIIHIUTPOB 96%-HOrO pacTBOpa CEpHON KUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpedyercst 1y npurotosienus 2 i 0,25M pactBopa?

4. Kakue w3 crenyromux cojeil moasepratorcs ruaponusy: NapSiO;. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUs TUAPOJM3a COOTBETCTBYIOMMX coieid. Kakoe
3Hauenue pH (< unu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

5. 3onb ruApokcuaa Maruus nonayder myrem cmemmuBanus 0,02 n 0,011, pactBopa MgClL, nu
0,028 11 0,005 u. pactBopa NaOH. Onpenenure 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 M HANUIIUTE
(bopMyIty ero MULEIIIBI.

6. PaccuuTaiiTe 3JIEKTPOJIBUKYILYIO CHUJIY U OIpPEAEIUTE HAlpaBJICHUE CAMOIPOU3BOJIBLHOTO
MPOTEKAHUS peakuuu npu CTaHJApTHBIX YCIIOBHSIX, UCIIOJb3Ys 3HAYECHUS
OKHUCIIUTEIHLHO-BOCCTAHOBUTENLHLIX TOTeHmanos HJ + H;PO, — J, + H;PO; + H,O.

7. IlpuBegure CXeMBbl JJIEKTPOIHBIX IPOLECCOB M MOJIEKYJISIPHBIC YPaBHEHHs PEaKLUM,
MPOTEKAIOIINX MIPU SIEKTPOXUMHUECKOM Koppo3uu ransBanonapsl  Co/Ni: a) B Kucioi cpene; 6) Bo
BJIQXKHOM Bo3ayxe. Onpenenure yoblUlb MacChl aHO/A PU KOPPO3HUHU B KUCIIOH cpefie 3a 20 MUH, eciu
CKOpPOCTh Kopposuu coctaBmia 0,01 /4.

8. CocTaBbTeE IEKTPOHHO-NOHHBIE YPABHEHMS 3JIEKTPOIHBIX MPOLIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHUE PEaKLUU, IPOUCXOIAIel Tpu anekTpoiuse pactBopa CoSO4 Beruncnure
(baxTHUECKOE KOJIMYECTBO METalIa, MOJy4eHHOTo Ha KaToe npu annekrpoimnze Co(NOs),, ecnu
JIEKTPOJIA3 IPOBOIMIM B Te4eHHUHU | 4. Beixon MeTaiia no Toky cocraBui 85%. Ykaxure
BO3MOYHbBIE IIPUUMHBI YMEHBIIEHHUS BBIX0/1a METaJlJla 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsinok nmpoBeeHNsI MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJ I M KPUTEPUH
OLICHMBAaHUS:

IIpomexyrouHas aTTecTanus 10 JUCUUILNIMHE «XUMUD) BKIIIOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00y4YarOMUMUCS 3HAHUM, U TPAKTUYECKHUE 3aJaHNS,
BBISBIISIONINE CTETIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIAZICHUH, TPOBOIUTCA B (hopMe SK3aMeHa.

DK3aMeH 1O JaHHOW JUCUUIUIMHE TPOBOAUTCS B YCTHOH (popMe 1Mo 3K3aMeHAMOHHBIM
ouseram, Kbl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMIPOCA M OJTHO MPAKTUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oueHueanus IKzamena:

— Ha OILICHKY «OTJIHYHO» (5 6a/10B) — 00yUaromuiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITy00KOe 3HaHUE
yueOHOTo Marepuasa, CBOOOIHO BBIMOJIHSACT MPAKTHYECKHUE 3aJaHHsI, CBOOOIHO OTIEpUpPYyeT
3HAaHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYaLUAX IMOBBIIIEHHON CIOKHOCTH.

— Ha OILICHKY «XOpo1o» (4 6anna) — o0ydJaromuiicss JeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETEHIIMIA: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOTTYCKAIOTCS
HE3HAYUTENIbHbIE OUTMOKN, HETOYHOCTH, 3aTPYIHEHHS TPH aHATTMTUYECKHUX OTNEPaIUsX, IIepeHoce
3HaHUU U YMEHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYALINH.

— Ha OLICHKY «Yy/JA0BJIeTBOPUTEJILHO» (3 Oayia) — 00yJarouiuiics JeMOHCTPUPYET OPOTOBBIiA
YpOBEHb c(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0 KOHTPOJIBHBIX MEPOTIPUATHIA JOMYCKAIOTCS
OLIMOKHU, TPOSIBIISETCS] OTCYTCTBUE OTJCIBHBIX 3HAHUI, yMEHUI, HABBIKOB, 00yJatOLTHICS
UCIBITHIBAET 3HAUUTEIIbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHHUSIMU MPU UX
IIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIIEHKY «HEY/I0BJeTBOPUTEILHO» (2 6amia) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHYECKOro MaTepHara, J0IMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «Hey/10BJ1eTBOpUTeabHO» (1 0ait) — oOydaronuiicst He MOKeT IOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOM3BEACHUS U OOBSICHEHUS HHPOPMAITH, HE MOXKET MIOKa3aTh UHTEIICKTyalbHbIE
HaBBIKH PELICHHSI TPOCTHIX 3aj1ay.
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