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JIner akryaau3anuu pabo4eil mporpaMmbl

PaGouas nporpamma nepecMoTpeHa, o0cyxeHa u ogoOpeHa s peanuzanuu B 2020 - 2021
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[Ipotokonm ot 20 . No
3aB. kadeapoii H.JI. Mensuuk




1 Lean ocBoeHHs1 JUCHUIINHBI (MOTYJIs)

[enssMu OCBOEHUSI TUCITUTUTMHBL « XUMUSD» SIBISIETCSI JopMuUpoBaHue (yHIaMEHTAIbHBIX
3HaHUW B OO0JIACTH COBPEMEHHOW XWMHUH, BKIIOYAIONIUX OCHOBHBIC MOHSTHS, 3aKOHBI M
3aKOHOMEPHOCTH, ONMCHIBAIOIIME CBOWCTBA XUMHUYECKUX COEIUHEHUMN; PAa3BUTHE HABBIKOB
CaMOCTOSTEILHOW pabOThI, HEOOXOAMMBIX JIJIsI MPUMEHEHHS] XUMHUYECKUX 3HAHUW MPU U3y ICHUN
CIIEUMAJIbHBIX JUCUMUIUIMH U JATbHENIIE N PAKTUYECKON AEATENBHOCTH.

2 MecTo nucuMIUINHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucimnnuHa XuMHS BXOJUT B 0a30BYI0 4YacTh y4yeOHOTO IUIaHa 00Opa3oBaTeIbHOM
POTrpaMMBI.

JInst  W3ydyeHus ~— OUCLHUIUIMHBI ~ HEOOXOOuMBI  3HaHUS  (YMEHHs,  BIIQJICHUS),
c(OopMUpPOBaHHBIE B pe3yJIbTaTe H3yUCHUs TUCIUILIUH/ IPAKTHK:

"Xumus" B o0beMe 06111ero o0pa3oBaHus

3HaHus (yMEHUs, BIAJCHUA), TIOJyYCHHbIC MPH W3YYECHUH JaHHOW AUCLUMUIUIMHBI OyIyT
HEOOXOAMMBI IJIsl U3y UEHUS JUCHUILTUH/TIPAKTHK

I'eonorus

be3zonacHOCTh XKU3HEIEATEILHOCTH

3 Komnerenuuu ody4yaromerocsi, opMmupyeMblie B pe3yJbTaTe 0CBOCHHSA

AUCIMILIMHBI (MOAYJIs1) M IVIAHNPYeMble pPe3yJIbTATbl 00 y4eHHs

B pesynprare OCBOCHHS AMCHUIUTUHBI (MOAYJIs1) «XUMUS» OOYYArONIMNACS TOJDKEH
00JagaTh cIey0IUMI KOMIIETCHIUAMU :

CtpyKTypHBIi [Tnanupyemsble pe3yabTaTsl 00yUeHUs
3JIEMEHT
KOMIIETCHIIUU

OK-1 crtocoGHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, AHAIHU3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTHKH, HOPMBI KPUTHYECKOTO TIO1X0/1a, (GOpMBI aHamH3a;
- METO/Ibl a0CTPAKTHOTO MBIIUICHHS MIPU YCTAHOBIICHU U UCTHUHBI,

- METO/Ibl HAYYHOTO MCCIIEOBAHUS MyTEM MBICIICHHOTO pacUJICHEHUs
o0beKTa (aHAMK3) U My TEM U3YUYEHHS TPEAMETA B €ro IIEJIOCTHOCTH,
€JIMHCTBE €r0 YacTel (CUHTE3)

YMers - QIEKBaTHO BOCHPUHUMATh MH(YOPMAIIUIO, IOTHYECKH BEPHO,
apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U IIMCbMEHHYIO PEYb;

- C HCIIOJIb30BAaHUEM METO0/10B a0CTPAKTHOTO MBIIIJICHUs, aHAJIN3a U
CUHTE3a AaHAJIU3UPOBATH AJIbTCPHATUBHBIC BAPDUAHTHI PEILICHUS
HCCIIEI0BATENILCKUX 3a1a4

Brnanets - HAaBBIKAMU TIOCTAHOBKH II€JIM, CIIOCOOHOCTHIO B YCTHON M TUChMEHHOM
pedu JOoruuecKu 0(OPMHUTH PE3yJIbTAThl MBIIIUICHHUS

- IEJIOCTHOM CUCTEMOW HABBIKOB UCIIOIB30BaHUS a0CTPAKTHOTO MBIIIIICHHS
MIPY PEIICHUH MPOOIIEM, BO3HUKAIOIIUX MIPH BBITIOJHEHUT
UCCIIEIOBATENILCKUX Pa0OT, HABBIKAMH OTCTAMBAHUS CBOCH TOUKHU 3PEHHUS

OIIK-4 rOTOBHOCTBIO C €CTECTBEHHOHAYUYHBIX NO3ULMI OLIEHUBATh CTPOCHNUE, XMMUYECKUN 1

MUHEpaJIbHBIA COCTAB 36MHOM KOPBI, MOP(OJIOrHIeCKre 0COOCHHOCTH U T€HETUYECKHIE THIIbI

MECTOPOKIECHUHN TBEPABIX MOJIE3HBIX UCKOIIAEMBIX IIPU PEIICHUH 33/1a4 110 PALIMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHUIO F€OPECYPCHOr0 MOTEHIMAIA HEIP




3HaTh

- OCHOBHBIE XMMHWUYECKHUE TIOHATHS, MI0JIOKECHUS U 3aKOHBI;

- COBPEMECHHBIE HAIPABJICHUS PA3BUTHS HAy4YHBIX TEOPUH;

- METO/IbI TEOPETUYECKOTO U KCIIEPUMEHTAIIBHOTO UCCIICJOBAHNUS B
00J1aCTH XMMHUU IPUMEHHUTENBHO K MPO(ECCHOHAIBHON 1eATEIbHOCTH

YMmern

- OTIpE/IETIATh XMMUYECKUI COCTaB M CTPOCHUE 0OBEKTOB OKPYKAIOIIEH
Cpelbl;

- pelaTh pacyeTHbIE 3aa4l IPUMEHUTENBHO K MaTEpUally IpOorpamMMmbl;
- IPOTHO3UPOBATH BO3MOKHOCTh IIPOTEKAHHsI CAaMOIPOU3BOJIbHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKHX CUCTEMAX

Bnaners

- HaBbIKaMU IPUMCHCHUA OCHOBHBIX XUMHUYCCKUX 3aKOHOB B
npodeccnoHaNbHOM AeSTENbHOCTH;

- IPAKTUYECKUMH HABBIKAMH TEOPETUUECKOTO M HKCIICPUMEHTAIBHOTO
HUCCJICA0OBaHUs B OGHaCTI/I XUMHUHN




4. CTpyKTypa, 00BEM M COepsKaHue TMCIUIIIMHBI (MOLYJIs1)
OO01mast Tpy10eMKOCTh JUCIIUTUIMHBI COCTABIISIET 4 3a4eTHRIX equHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 83,9 akaj. yacos:
—aynuropHas — 80 akaj. 4acos;

— BHeayAMTOpHas — 3,9 akaj. 4acoB

— caMoCTosITeTIbHAsI paboTa — 24,4 akaj. 4acoB;
— [IOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

dopMa aTTeCTalMH - IK3aMEH

AynutopHas 2
KOHTaKTHas paboTa g % Dopma TeKyIIero
Paznen/ Tema &% (B axan. uacax) é E(‘ Ban . KOHTPOIA Kon
g 8 © | camocrosiTenbHON | yceBaeMOCTH |
JIICIIATUTAHBI 2 2 = . | xommerenumm
3 S g paboTsI MIPOMEKYTOUHOMN
Tlek. mab. | mpaxr. =8 aTTecTaIy
3aH. 3aH. | § &
1.
- oopmiieHHE
oTyera o
nabopaTopHOit
pabore; 3anmra
- peleHme nabopaTopHOi
Ll L. Xuviraeckas 4 8/41 4 JIOMAIHETro padotsr. Jomanmee | OK-1, OITK-4
TepPMOJIMHAMHKa
3amaHus Ne 1; 3amanne Ne 1.
- camocrositenbHOe|  TectupoBanme.
n3ydeHHE yIeOHOH
U Hay4HOMH
JUTEPATyPHI
2
- oopmiieHHE
oTyera o
nabopaTopHOit
pabore; 3anmra
- peleHme nabopaTopHO
1.2 2. XuMnueckass KHHETHKA 4 8/41 2 JOMAIIHETO padotsr. Jomanmee | OK-1, OITK-4
3amaHus Ne 2; 3aganne Ne 2.
- camocrositenbHOe|  TectupoBanme.
n3ydeHHE yIeOHOMH
U Hay4HOMH
JUTEPATYpHI




- oopmiieHHE
OTYeTa 1o
nabopaTopHOit
paborte; 3ammra
- peleHue nabopaTopHOit
1.3 3. PacTBOpBI 10/41 6 JIOMAIIHETO pabotsl. Jlomammee | OK-1, OITK-4
3amaHus Ne 3; 3aganne Ne 3.
- camoctostenbHoe|  TectmpoBanme
n3ydeHHE yIeOHOMH
U Hay4HOMH
JIATEPaTyphI
- oopmiieHHE
OTYeTa o
nabopaTopHOit 3ammra
1.4 4. [lucniepcHble CUCTEMBI 4 6/41 2 padore; nabopatopHoii OK-1, OIIK-4
- CaMOCTOSITETIEHOE paboTEL
n3ydenne yaebnoit| TectupoBanme
U Hay4HOMH
JATEPaTypHL.
- oopmiieHHE
OTYeTa 1o
nabopaTopHOit
paborte; 3ammra
1.5 5. OKHCIUTENBHO- - peleHue nabopaTopHOit
BOCCTaHOBHTENBHBIC 4 6/21 4 JIOMAIIHETO pabotsl. Jlomammee | OK-1, OITK-4
MIPOLIECCHI 3anaHus Ne 4; 3ananue Ne 4.
- camoctostenbHoe|  TectmpoBanme
n3ydeHHE yIeOHOMH
U Hay4HOMH
JATEPaTypHI
- oopmiieHHE
OTYeTa o
nabopaTopHOit
paborte; 3ammra
- peleHue nabopaTopHOit
1.6 6. Snexrpoxummrcckue 8 10/41 6,4 I[OI;VIaHIHCFO pa6OTI>II.)I[OI\IZaHIH€€ OK-1, OIIK-4
CHCTEMDI 3amaHus Ne 5; 3aganne Ne 5.
- camoctostensHoe|  Tectmposanme.
n3ydeHHE yIeOHOMH
U Hay4HOMH
JATEPaTyphl
Hroro no pazaeny 32 [48/221 24,4
Uroro 3a cemectp 32 |48/22U 24,4 3K3aMeH
Hroro mo pucnummHe 32 148/221 24.4 9K3aMEH OK-1,0IlK-4




5 Ob6pa3oBaTtesbHbIE TEXHOJIOT MU

B mpouecce mnpenomaBaHus TUCHMIUIMHBL «XUMUS» TPUMEHSETCS TpaJUMOHHAsS
MH()OPMALMOHHO-KOMMYHUKAIIMOHHAsi 00pa30BaTeIbHbIe TEXHOJIOTHH.

Jlexuu IpoXoAsAT Kak B MHOOPMALMOHHON opMe, TJIe UMEET MECTO TIOCIIEA0BaTEeIbHOE
U3JI0KEHHEe MaTepuaja B JUCLUIIMHAPHOM JIOTHKE, OCYIIECTBIAEMOE IPEUMYIIECTBEHHO
BepOaJIbHBIMU CPECTBAMH, TaK U B popMe JeKuuii-Oece bl WK Juanora ¢ ay AUTOpUeH, JeKuuit
C NPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTakW», JEKUUU-KOHCYJIBTALUHM, TIAE TEOPETUUECKHUI
MaTepuall 3apaHee BBLIAETCS CTyACHTaM MJII CAMOCTOSITEIFHOTO M3YYEHUs, JJIsI MOJATOTOBKH
BOIPOCOB JIEKTOPY, TAKHUM 00Pa30M, JEKLHS IPOXOUT 110 THITY BOIPOCHI-OTBETHI-TUCKY CCHSI.

[ToMrMO 3TOTO B JIEKIIMM MOTYT HCIIOJIb30BAThCS AJIEMEHTHI MPOOJIEMHOTO W3JI0KECHUS.
Ocoboe MecTto B TMpolecce MPernojaBaHusl TUCHUIUIMHBI «XUMHA» 3aHUMAIOT JIEKIHUH C
UCIIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XHUMHMYECKOTO 3KCIIEPHUMEHTa, KOTOPBI TO3BOJISET
HanboJiee TMOJIHO pPeann30BaTh METOJ MPOOJIEMHOTO OOy4YeHHs 4Yepe3 MOCTAaHOBKY MpoOjeM ¢
MOMOILBIO IEMOHCTPALIUU SIBIICHUN, PEAKLIM I WIIHA ITPOLIECCOB.

Jlnst peanmzaiiu “HPOPMAIMOHHO-KOMMYHUKAITMOHHOW 00pa30BaTeIbHON TEXHOJIOTHU
NPOBOJATCS JICKIMHU-BU3YaTU3alMH, B X0JI€ KOTOPHIX M3JIOKEHHE TEOPETUYECKOTO MaTepuana
COIIPOBOKIAECTCS NPE3CHTALIUEH.

JIeKIIMOHHBIM MaTepHall 3aKperuisieTcss B Xoje J1a0opaTopHBIX paboT, B X0J€ KOTOPBIX
yueOHast paboTa MPOBOJUTCSA C pEATbHBIMH XUMHYECKMMM BemecTBamu. Ha maGopaTopHbIX
paboTax BBINOJIHAIOTCS TPYNIIOBBIC WIM MHAMBUAYAJIbHbIC 3aJJaHus 10 MpoiaeHHoi Teme. [Ipu
NPOBEJCHUH JTa0OPATOPHBIX 3aHATUH HUCIOJIB3YETCsl METOJ KOHTEKCTHOTO OOy4eHHs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepHaj IyTeM BBISBJICHUS CBA3CH MEXTy KOHKPETHBIM 3HAHUEM U €ro0
npumeHenueM. Kpome Toro, menecoo0pa3HO HCHOJIb30BATH TEXHOJIOTUIO KOJUICKTHBHOTO
B3auMOOOyueHHs1 (TMapHyo paboTy) Tpex BHIOB: CTaTHUECKas Mapa, JAMHAMHUYEcKas Iapa,
BapHallMOHHAs TIapa; COBMEINAs €€ C TEXHOJIOTUeH MOJyJIbHOTO 0O0ydeHus. BblmoaHuB
IKCIIEPUMEHT, oOydJaromuecs (GopMyIUpyrOT 000OIIEHHBIE BBIBOABI IO CEPUU OIBITOB,
UCTIOJIB3YSl IPUEMBI aHAJIOTHH ¥ CPAaBHEHHUS.

CamocrosTenbHas paboTra 00ydaroIIMXCsl BKIIOYAET B cedsl camble pa3HOOOpasHbIe
(bopMbI y4eOHOM NeATENPHOCTH: BBIOJHEHUE JOMAIIHUX 33JaHUM, 3aBepIIeHUEe O(POPMIICHHS
71a0opaTopHBIX paloT, MOJATOTOBKA K MPAKTHUKYMy, U3yUY€HHE OCHOBHOTO M JIOTIOJHUTEIHHOTO
MaTepuana 1Mo ydeOHMKaM M TOCOOMSM, uYTe€HHE U MpopaboTKa HAay4YHOH IHUTEpaTrypsl B
6ubimoTeke, HarmucaHue pedeparoB U KypCOBBIX padOT, MOJTOTOBKA K KOJUIOKBUyMaM, 3a4eTam,
uToroBoi arrecrarmu.CamocTosiTeNbHasi paboTa 00yJarommxcs 0JDKHA OBITh HAlpaBjeHa Ha
3aKpeIUICHUs] TEOPETUUECKOTO MaTepHaia, U3JI0KEHHOTO MpernoaBaTeieM, Ha IpopadoTKy TeM,
OTBEJCHHBIX Ha CAMOCTOSITEIIbHOE M3Y4YCHHE, Ha TOJTrOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBITIOJIHEHUE JOMAIIIHUX 3a/1aHU i M MOJATOTOBKY K PyOSKHOMY M 3aKIIOYUTEIBHOMY KOHTPOIIO.
[Tpu mpoBeneHNH pyOEKHOTO M 3aKIIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMU 33a4aMH, CTOSLIMMU
nepes; IpenojaBaTesieM, SBISIOTCS: BBISIBICHHE CTEMEHU INPaBHILHOCTH, 00beMa, ITyOHMHBI
3HAHWH, YMEHHI, HABBIKOB, TOJYYCHHBIX MPHU W3YUYEHUH Kypca Hapsiay C BBISIBICHUEM CTETICHU
CaMOCTOSATEIIFHOCTH B IPUMEHEHHUH MTOJTyYE€HHBIX 3HAHUNA, YMEHUI U HaBBIKOB.

CoBpeMeHHbIe UHTEPAKTUBHBIE CPEJCTBA MO3BOJISIOT SKCIIEPUMEHTUPOBATH C HOBBIMH
¢dopmamu koHTpOJIsi. OOyJarOIUMCS TPEJIAaraloTCsl TECThl M 33/1a4d B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3UPOBAHHON CHCTEMOW MpPOBEpKH. B oTiMunMe OT OOBIYHOTO TECTHPOBAHUS TaKOU
croco0 KOHTPOJISI TO3BOJISIET CTYyACHTaM B JI000€ BpeMs NPOMTH TeCT, NMpOoaHATU3UPOBATH
OIIMOKHU U TIPOMUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOE O0ecTieYeHHEe CAaMOCTOSITeJIbHOI padoThl 00y4YaloIIUXCs
IIpencraBneHo B mpuioxeHuu 1.



7 OueHoOYHbIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEeKYTOYHOM aTTeCTALUH
[IpencraBieHbl B IPUIIOKEHHH 2.

8 YueOHo-MeTOnMUYeCKOe M HH(POPMAIHOHHOE 00ecTieYeH e TUCIUITIMHBI (MOTYJIs1)

a) OcHOBHas M TEepaTypa:
1. OcHoBsl xumuu: yueOnuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Beicmee oOpa3zoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara o6pamenus: 14.10.2019). - TekcT:
3JIEKTPOHHBIH.

2. Komsana, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsnma, JI. I'. Tapaciok ; MI'TY. -
Marnurtoropck : MI'TY, 2015. - 1 sanektpon. ont. auck (CD-ROM). - 3arin. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nata o6pamenus: 14.10.2019). - MakpooOBeKT. - TeKcT : 37eKTpoHHBIN. - CBeleHHS
nocTtynHsl Takke Ha CD-ROM.

0) JlonmoJIHNTeIbHASL JIMTEpaTypa:

1. Mensinuk, H. JI. PactBops! : npaktuky™m / H. JI. Mensnuk, 3. P. Mynnuna, O. A. Munrypuna
; Marauroropckuii roc. texuudeckuii yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY nm. I'. W.
Hoc0Ba 2019. - 1 CD-ROM. - 3arm. ¢  Turyl.  o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload 7name=4027.pdf&show=dcatalogues/1/1532656/ 4

27.pdf&view=true (nara oOpamenus: 14.05.2020). - MakpooOBbeKT. - TeKCT : 3IeKTPOHHBIH. -
Caenenus goctynssl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. /lucnepcusie cuctemsl : ipaktukyM / H. JI. Mensuauk, O. P. Mymuna, O. A.
MumtypuHsa ; Marauroropckuii roc. rexaudeckuid yH-T uM. I'. 1. Hocosa. - Maruutoropck : MI'TY um.
I M. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ turyl. odkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ’name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (nata obpamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3MEKTPOHHBIIA. -
Caenenus goctynssl Takke Ha CD-ROM.

3. Konsana, JI. I'. OxkucnuTenbHO-BOCCTaHOBUTENIbHbBIE peakiui. OCHOBBI 3JIEKTPOXUMUH :
yueonoe nocodue / JI. I'. Konsima, 3. P. Mymmuna ; MI'TY. - Marautoropcek : MI'TY, 2015. - 58 c. :
WI., TaOJ. URL:
https://magtu.informsystema. ru/uploader/ﬁleUploadQname 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (nara oOpamenus: 14.10.2019). - MakpooOBbeKT. - TeKCT : 3eKTpoHHBIH. -MMeeTcs
II€YaTHBINA AHAJIOT.

4. Mumypuna, O. A. Xumnuueckast KuHeTUKa. COCTOSIHME XUMUUYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Muntypuna, 3. P. Mynnuna, O. B. EpmoBa ; Maruutoropckuii roc. TeXHUUECKUN
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3aru. ¢
THUTYL. JKpaHa. URL: https://
magtu.informsystema.ru/uploader/fileUpload?name=3851 pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (nata o6pamenus: 22.10.2019). - MakpooOBbeKT. - TEKCT : 3IeKTPOHHBIH. -
Caenenus goctynssl Takoke Ha CD-ROM.

5. Koposun, H.B. O6mu1as xumusi : y4e0. 111 TeXHHYECKUX Hampas. U crell. By30B /H.B.
KopoBun —9-¢ u3z., nepepad.- M.: Beicn. mk., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcrt:
HEINOCPEICTBEHHBIN.




6. Kpatkuii cnpaBoyHMK (Qu3MKO-XxUMHYecKHX BenuuuH / coctT.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panens, 3. H. Tumodeesa; nox pen. A. A. Pasuens, A. M. [loHomapeBoii. -
10-e m3x., ucnp. u pom. - CII6. : Ban ®enopos, 2003. - 238 c. : ui. - ISBN 5-8194-0071-2. -
Teker: HenoCpeICTBEHHBIN.

7. I3BecTHs BBICIIMX YUEOHBIX 3aBEJCHUN. XUMUS U XUMHUYECKasi TEXHOJIOTHS: HAyUYHO-
TexHuueckui xypHain — ISSN 0579-2991.

B) MeTonnueckue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKMX MPOLECCOB: METOIUYECKUE YKA3aHUS K
nmabopaTopHbeIM paboTaM TO AHUCIUILIMHE «XUMUS» A O0ydYarolIUXCS BCEX HAIpaBICHUI
MOJATOTOBKM U CHEUUaJbHOCTeW JHEeBHOM ¢opmbl o0ydyenus / O.A. MumrypuHa;
Marnauroropckuit roc. rexuudeckuii yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. .
HocoBa, 2016.— 11 c. — TekcT : HEIOCPEACTBEHHBIN.

2. Komspa, JLI. Xwumuueckas TEpMOJMHAMMKA: METOJWYECKHE YKa3aHUS Ui
CaMOCTOSATENFHONH paboThl MO AUCHUILUIMHE «XUMHSA» A 00YyYaroIIMXCsi BCEX HaIpaBJICHUH
MOJITOTOBKM M crenuainbHocTeil Beex (opm obyuenus / JLI. Konsga; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. V1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
TexcT : HermoCPEACTBEHHBIN.

3. Komspga, JII. CkopocTh XMMHUYECKHMX PpEAKIMH M XHUMUYECKOE pPABHOBECHUE:
Mertoanyeckie yka3aHus K Ja0OpaTOpHBIM paldoTaM M0 JUCHUIUIMHE «XUMHSD» s
00y4JaroIIMUXCs BCEX HAIMpaBJICHUH MOATOTOBKHU M criennaibHOCTel Bcex ¢opm oOyuenus / JL.T.
Konsna, E.B. Tapacrok; Maruutoropckuii roc. texHudeckuil yH-T uM. I'. M. HocoBa. —
Maruutoropck : MI'TY um. I'. . HocoBa, 2020. —8 c¢. — TekcT : HeocpeACTBEHHBIII.

4. PonnonoBa, H.U. Xumuueckast kuHeTHKa. XUMUYECKOE PABHOBECUE: METOJUYECKUE
yKazaHUs ISl CaMOCTOSITENIbHOM paboThl MO AMCHMIUIMHE «XUMUs» A 00y4arolMxcsl BCeX
HalpaBJICHUI MOATOTOBKH M crenuanbHocTeil Bcex ¢opm oOyuenus / H.M. Poamonosa, A.IL
IToHomMapeB; Marauroropckuii roc. Texaudeckuit yH-T uM. I'. . HocoBa. — Marauroropcek :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HEoCpeACTBEHHBI.

5. Uymnpoga, JI.B. PactBopsl: MeTondeckas pazpaboTka K JJabopaTOpHBIM paboTam 1o
TUCHUILTNHE «XUMHS» 17151 00y4YaloIIMXCsl BCEX HAIPaBJICHUH MOJATOTOBKU M CHELMAbHOCTEH
Bcex ¢opm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKkuii roc. TEXHHYECKUH YH-T
um. I . HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIM.

6. YUynpoga, JI.B. PacTBopsl: MeTonnueckas pa3paboTka K CaMOCTOATEIbHOM paboTe 1o
IUCHUIUTNHE «XUMHs» [ OOyd4aroluxcs IO BCEM HAalpaBJICHUSM MOJATOTOBKH H
crnienuaibHOCTAM Beex (opm oOyuenus / JIL.B. Uynposa, 3.P. Mymmna, O.A. Muiypuna;
Marnauroropckuit roc. rexuudeckuii yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. .
Hocoga, 2017.—26 c. — TekcT : HeroCpeACTBEHHBIH.

7. Konsma, JL.I'. KomnmoumHble pacTBOpHI: METOJIMYECKHE YKa3aHUs K J1aOopaTOpHOM
paboTe Mo AUCIMIUIMHE «XHUMHUS» AT 00YUaIONIMXCs MO0 BCEM HAIPABICHUSM IOATOTOBKH H
cieanbHOCTAM Beex (opm obOyuenus / JLI. Komsga, JI.A. BoabsiH; MarHUTOropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2017. -9 c. —
TekcT : HermoCPEICTBEHHBIN.

8. Komsna, JI.I'. OKuCInUTENbHO-BOCCTAHOBUTENILHBIE PEAKIIMN: METOANYECKNE YKa3aHUS
K JabopatopHoil paboTe MO AWCHUIUIMHE «XUMHS» I 00ydYaromuXcs BCEX HAIpPaBIICHHIA
MOJTOTOBKM M crnenuanbHocTel Bcex ¢(opm obOyuenus / JLI. Komsga, E.B. Tapaciok;
Marnauroropckuit roc. rexuudeckuii yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. .
Hocoga, 2020. — 10 c. — TekcT : HEemocpe1CTBEHHBIM.

9. Konsana, JL.I'. OkucnuTeabHO-BOCCTAHOBUTENIBHBIE PEAKLMU U DJIEKTPOXUMUYECKHUE
NPOLIECChl: METOAMYECKasi pa3paboTka K CaMOCTOSTENIbHOM padoTe /it 00ydaromuxcs o BCeM

HalpaBJICHUSAM MOJITOTOBKY U CIIeLHaIbHOCTAM Beex (hopm oOyuenus / JI I Komsina



E.B. Tapacrok, 3.P. Mymnuna; Maruuroropckuii roc. texuumueckuil yH-T um. I'. M. HocoBa. —
Maruutoropcek : MI'TY um. I'. . HocoBa, 2017. — 41 c. — TekcT : Henmocpe1CTBEHHBIM.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKUE MPOIECCHl: METOJMYECKHE YKa3aHUs K
nmabopaTopHOl paboTe MO AWCHUIUIMHE «XUMUS» A OOydarolmuxcs IO BCEM HaIpPaBICHUSIM
MOJTOTOBKM W CHEHHATBHOCTSIM Bcex ¢(opm oOyuenus / O.A. Mumypuna, H.JM. Poanonosa;
Maruauroropckuit roc. Texuudeckuii yH-T um. I'. M. Hocosa. — Marnuroropck : MI'TY um. I'. W.
Hocosa, 2017.— 13 c. — TekcT : HEeMOCpe1CTBEHHBIM.

r) [IporpammHoe o0ecnieyenne 1 UHTepHeT-pecypChl:

IlporpammHoe oGecnieyeHue

HaunmenoBanue N
o Ne norosopa Cpok nelcTBuUS JTULEH3UT

MS Windows 7
Professional(nms | [A-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mast  |[-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Offlce 2007 Ne 13501 17.09.2007 OeccpovHO
Professional
7Zip cBOOOITHO pacnpocTpaHsieMoe 0eccpovHO
FAR Manager cBOOOJIHO pacnpocTpaHsieMoe 6eccpOYHO

Ilpodeccnonanbubie 6a3bl JaHHBIX H HHpOPMa

IHUOHHBIC CIPABOYHbIC CUCTEMbI

Hazpanue kypca

Ccpuika

OnexkTpoHHas 0a3a mepuoguuecKux wu3naHuii East
View Information Services, OO0 «MIBUCy

https://dlib.eastview.com/

HanponansHas uH(pOpPMAIMOHHO-aHATUTHY ECKas
cucteMa —  Poccuiickmii  wHaekc — HaywHoro|URL: https://elibrary.ru/project risc.asp
murupoBanus (PMHII)

ITouckoBass cucrema Axamemus Google (Google
Scholar)

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

Nudopmanmonnas cuctema - EquHoe okHO JocTyma K
WHGOPMAIIMOHHBIM pecypcam

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

denepanbpHOC roCy1apCTBEHHOE 010 KETHOE

yUpEKICHUE «DenepanbHbII uncrturyT|URL: http://www] .fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTIDY

Poccwiickas I apCTBECHHAs Ka.

K(;;Z.JIOI(“:I/I OcyAapetse OubmoTe https://www.rsl.ru/ru/4readers/catalogues/

DnexTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.

HocoBa

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

9 MarepuajibHO-TeXHHYECKOe o0ecniedyeHr e TUCIMIIUHBI (MOIYJIs)

MaTepI/IaJ'H:HO-TCXHI/I‘ICCKOC o0OecrieueHme JAUCIUIIIIMHBI BKIIFOHACT:




YyeOHble ayAUTOPUM JJsI TMPOBEACHUS 3aHATUH JIEKUMOHHOTO THUma. OcHaleHue:
MynbTUMe Ui HBIE CPEICTBA XPaHEeHUS, IEpeAayy U PECTaBICHUS HH)OPMALIUH.

YyeOHble ayIUTOPUM Il TIPOBENEHHS J1a0OpaTOPHBIX 3aHATHUH, TPYMIOBBIX U
MHIMBUAYAIBHBIX KOHCYJIBTAlMM, TEKYIIEro KOHTPOJS M TPOMEXYTOYHOW AaTTECTALUH.
Ocnamenue: OOopyaoBaHUE IS BBINOJIHEHUS J1a0OpaTOPHBIX paboOT, XMMHUYECKas IOCYyHa,
peaxTHBbl, HarmsHpe MaTepuaisl: TaOJIUIbI, CXEMBbI, TUIAKaThI.

[Tomemenus i caMocTosTeNbHOU paboThl oOyuatonxcs. OcHamenue: IlepconanbHble
komnbioTepsl ¢ makerom MS Office, BbixogoM B MHTEpHET M € JAOCTYNIOM B 3JIEKTPOHHYIO
uH(pOPMAMOHHO-00pa30BaTENBLHY IO CPEly YHUBEPCUTETA.

[Tomemennss g XpaHeHUsS U OPOQUIAKTHYECKOTO OOCIyKMBaHUS y4eOHOTOo
oOopynoBanus. OcHamenue: Cremnaxu, cedbl s XpaHEHUs y4eOHOro 00OpyIOBaHHSA.
WHCTpYMEHTHI U1 peMOHTa J1ab0opaTOpHOTO 000pYIOBAHUS.



MNPUWIOKEHHUE 1
6. YueOHO-MeTOAMYECKOE 00ecieYeHHe CAMOCTOSI TeIbHOI padoThl 00y4aro UXCS

CamocrosTenbHass paboTa oOydaromuxcs MOApa3JeNseTcss Ha ayIuTOpHYIO, KOTopas
NPOUCXOAUT KaK BO Bpems JIaOOpaTOPHBIX 3aHATHH, TaK M HA IUIAHOBBIX KOHCYJbTAlUSAX, M Ha
BHEAYJUTOPHYIO, MPOUCXOMAINIYI0O BO BpeMs IMOATOTOBKH CTYJIEHTAMH OTYETOB IO J1a0OpaTOPHBIM
3aHSATHUSIM U BBITIOJIHEHHS JOMAITHUX 33aJaHUH.

AynutopHas caMOCTOsITeNIbHasE paboTa OOydaloUMXCS TMPEANosiaraeT  MpPOXO0KICHUE
TECTHPOBAHUS 0 KKIOMY pa3iely TUCHUIUIMHBL. TecThl BKIIOYAIOT TEOPETHUECKUE U MIPAKTUIECKHE
3aJjaHus, OTBETHl Ha KOTOpble TPeOYyIOT TIyOOKOro MOHMMAHUS HW3YyYEHHOro Marepuaia. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaKJOMYy BOIPOCY IMpeajiaraeTcss 4eThipe BapHaHTa OTBETOB, CPEAu
KOTOPBIX OJIMH WM HECKOJBbKO NpaBWIbHBIX. OO0paboTka pe3ysibTaToB OCYLIECTBISIETCS IIyTeM
COIOCTABJICHUS TIOJYYCHHBIX PE3yJIbTaTOB C 3TAJOHHBIMU M MPOTEKAET OYEeHb OBICTPO. MakcHMallbHOE
KOJIMYECTBO OAIUIOB B KaXK1oi Teme Kypea — 10.

BapuaHTbl TEeMATHYECKHX TECTOBBIX 3aJaHUM /Il TEKYIIEro KOHTPOJIS
XuMHuYecKass TepMOJIUHAMUKA

B tecrax no teme «XuMHuueckas TEpMOJUHAMHKA): [IEPBBIC IECTh 33 IaHUH OLICHUBAIOTCS B
0,5 6amta, cenpMoe — B 1 0aji, a BOCBMOE, IEBATOE U AECITOE 3aIaHusI — B 2 Oaira.

Tect Ne 1

—

IIpu paccMOTpEeHNN XUMUYECKON PEAKIIUU CcUcmemMd 0O3HAYAET:

a) HCXOJHBIE peareHThI

0) MPOIYKTHl XMMUYECKOH peaKiuu

B) PEaKIMOHHBIN cOCy]l

I') MCXOJHBIE PEAreHThl U MPOIYKThl pEaKLUU

2. Ilepsslii 3aK0H (TIEpBOE HAYaJIO) TEPMOJAUHAMUKI MAaTEMATUUECKH 3alIUChIBAETCS TaK:
a) PV =uRT B) K= Ay (- EA/RT)
6) K=R/Na r) AU= Q-W

3. B 3K30TEepMHUECKON peaKInu:
a) SHTAJIBIUS PEAKIIMOHHOM cucTeMbl noBbImaercs (AH > 0)
0) rernoBoi a3 ekt peakiu oTpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKLIMOHHON cucTeMbl yMeHblaeTcs (AH< 0)
I') 1aBJICHUE PEAKIIMOHHOMN CUCTEMBI ITOBBIIIAETCS

4. CrangapTHble TeIUIOBbIE 3 GEKTH TPUHATO 0003HAYATE:

a) AUct B) Q 1013 273
6) AHozgg F) AHct
5. Kakue u3 npuBeIeHHbIX peaKIUi SIBISIOTCS YHAOTEPMUYECKUMHU?
a) 1/2N,+ 3/2H,=NHj3 , AH = — 46 K]I)/Momb
0) H+4/2 0,=H;0, AH =-242 K]I»/Moib
B) 1/2N>+1/20,=NO , AH = 90 KI>x/mo11b
r) 1/2H,+ 1/2 1,=HI, AH = 26 KI>x/mMoi1b

6. Kakas W3 HamMcaHHBIX HIDKE pEaKIMii OTBEYaeT TeIyioTe oOpa3zoBaHMs okcupa azota ( || ) B
CTaHAAPTHBIX YCIOBUSIX?

a) I/2N,+O=NO B) 1/2 N+ 1/2 O, =NO

0) N+ 1/20,=NO r)NHz+5/20, =2NO +3 H;0
7. Tlpu BocctanoBieHuu 16T okcuaa meau( || ) mo peakuuu :

CuO () + C (rpagur) = Cu (¢ + Co (1), mornotmiocs 22 kJIk TEIUIOTHI.

OHTansnug 00pazoBaHus okcuaa Menu ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Jma peakmmu  NiO o + C (pagur) = N1 ) + CO (). Onpenenure BO3MOXKHOE HaIlPaBJICHUE
CaMOIIPOMU3BOJILHOTO TEUEHUSI PEAKLIMU IIPU CTAaHAAPTHBIX YCIOBUAX U Ipu Temneparype 627°C.

BemectBo AH®ys (K>x/Mo11B) S8 (x/Monp*K)
NiO —239,7 38
Ni (1) 0 29,9
CO —110,5 1974

B otBere ykakute 3HaueHus sHepruu [ mbOca mpu cTaHIapTHBIX YCIOBUSX, IpH Temreparype 627°C
U TEMIIEpaTypy Havajla peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3meHsieTcst SHTPOIUS MPH Pa3JI0KEHUN KapOoHaTa KaJlbLus ?
a) YBEJIMYMBACTCS B) HE YMEHbIIACTCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. lanHas peaxuys:
2K Cl10; (TB) —>2KC1(TB)+302 () AH<O
MOXET CaMOTIPOU3BOJIHO ITPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET IPOTEKAThH
0) B 00paTHOM HarpaBJIeHUU I') HE 3HaIO0

XnuMuuyeckasg KHHETHKA

B Ttecrtax mo Tteme «XumuuUeckas KHUHETHKa»: TEPBOE, BTOPOE, TPEThE, UYETBEPTOE H IATOE
3amanus oneHuBarorcst B 0,5 Oaia; mecroe, ceabMO€E, BOCEMOE, AEBITOE M IecsAToe — B 1 Oaml, a
OIMHHAAIIATOE — B 2,5 Oaila.

Tect Ne 1

1. Paznen xumu, n3y4arouiyii CKOPOCTH U MEXaHU3Mbl XUMHUUECKHUX PEaKIIU, Ha3bIBAETCS
a) XMMHYeCcKasl TEPMOIMHAMHUKA
0) TepMOXUMUS
B) XMMUYECKasi KHHETUKa
2. CkopoCTb XMMHUYECKOH pEeaKluu — 3TO ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOLy€eTCs OJHO U3 UCXOJHBIX BEILECTB
0) M3MEHEHUE KOJMYECTBA BEIIECTBA PEAreHTOB (WM MPOAYKTOB) PEAKIMU B €AMHUILY BPEMEHH B
enuHHIEe o0BeMa
B) KOJIMYECTBO BELIECTBA IPOLYKTOB PEAKIIMYA K MOMEHTY OKOHYAHHUS PEAKIMU
3. B Kakux eIMHULAX BBIPAXKAETCS CKOPOCTh XMMHUYECKOMN peakuuu?
a) Moub 1 ¢
0) O6e3pazMepHas BeIUIHHA
B) MOJIB> C
4. Or kakux (hpakTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUA?
a) OT IPUPO/Ibl PEATUPYIOIUX BEIIECTB
0) OT TeMIiepaTypbl
B) OT 00bEMa peaKIMOHHOTO COCy1a
5. CocrosHHE XHMHUYECKOTO PAaBHOBECHS OOpPAaTHUMBIX MPOIECCOB KOJIMYECTBEHHO XapaKTEpH3yeTcs

a) paBHOBECHBIMH KOHIICHTPALUSAMU MTPOTyKTOB PEaKIMU
0) sHepruel aKTUBU3AINH
B) KOHCTAHTOI paBHOBECHS



6. Kak 3anuceiBaercs BeipakeHue 11 ckopocTd peakuuu 4 NO ) + 6 H O =4 NH;3 ) + 502 ()
a) V=KNOJ'H0]  6)V=k[NH;][O2] B)V =K[NOJ'[H0"
7. Kak 3anuiiercs BbIpa)keHUE 1JI1 KOHCTAHThI paBHOBecus peakiuu 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 JuarpaMMme MMoKa3bIBaeT 3HaueHUE TEIJIOBOTO 3 eKTa peakimu?
a)l E 4

A
6) 2 2

A
1 '/ 3
- \

X0/ peaKIu

B)3

v

9. UTo0 MOXHO CKa3aTh O PEaKIUH, N300paKeHHOM Ha IUarpaMmMe K Bompocy 8?

a) SK30TEPMUYECKAsl pPEAKIHS

0) PHIOTEpMHUUECKAsT PEaKIUs

B) PEaKLMsl ONMCHIBAET COCTOSIHUE PABHOBECHS
10. PaBnoBecue peakiuu Fe 30 4 +4CO = 3Fe +4CO;,, AH>0
CMEIIAeTCs BIEBO.

a) IpY MOHWKEHNUU TEMIIEPATYPbl

0) Mpu MOBBILICHUU TEMIIEPATYPHI

B) MY MOBBIILICHUH JABJICHUS
11. Jna peakuyu Co) + 2 H 2 () = CH 4 () Ip¥ HEKOTOPOH TeMIIEpaType KOHCTAHTa PABHOBECHS PaBHA
0,8. PaBHOBeCHast KOHIIEHTpalus BOJAOpoaa paBHa 1,2 MoJb/1. Beunuciure MCX0IHYI0 KOHIIEHTPAIHIO
BOJI0pOJIa.

a)l,2

0) 3,5

B) 5,0

PacTtBOpHI

B Tecrax mo Teme «PacTBOpBD»: TEpBOE 3aJaHHe OIEHMBAacTCS B 1 Oami, BTOpoe, TpeEThbe,
4eTBEPTOE, MIATOE M IIECTOE 3a1anus - B 1,5 O6asia; ceibMoe, BOCBMOE, JIEBATOE U JECATOE — B
0,5 bama.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH — ... cokpallleHHOE HOHHOE ypaBHEHHUE 3allMLIETCS B BUJIE
1) 2K +S04> =K;,S04
2) Cu* +S04 + 2K+ 20H = Cu(OH),d + K>S0,
3) CuSO4+20H = Cu(OH)4 + SO4*
4) Cu*"+20H = Cu(OH)¥
2. Macca (B r) xsopuaa Hatpus B 300 ma 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
D1 2)2 3) 11 4) 13

4. 1ns nonasnenus ruaposimia xjaopuaa xpoma (III) cnenyer
1) 100aBHUTH CONSTHYIO KUCIOTY
2) J1100aBHTH IICIIOYb



3) pazbaBuTH pacTBOP BOJIOM
4) TOBBICUTBH TEMIEPATYpPY
5. B pas3baBreHHOM pacTBOpe, MPHUIOTOBJIEHHBIM M3 TUAPOCYJb(ara KajablMsi M BOJBI, CyMMa
K03 ((PUITMEHTOB B ypaBHEHUH HEOOPATUMOM JUCCOIMAIINH PACTBOPEHHOTO BEIIECTBA — ATO
13 2)4 3)5 4) 6
6. PactBopumocTh okcamara cepebpa paBHa 3,27 107 / 100r H,O. Onpexnenure NpoOU3BEIICHUE
pactBopuMocTH AgrCr04
1)510"  2)1,1610°  3)10,7-10°° 4)2,31-10°
7. MaccoBast 10111 paCTBOPEHHOI'O BEILECTBA — HTO OTHOILICHHE
1) Macchl BelecTBa K Macce BOJIBI
2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI
3) Maccsl BenlecTBa K Macce pacTBopa
4) KonMYecTBa BEIIeCTBAa K 00beMy pacTBOpa
8. K cmalGpIM 371eKTpOosMTaM OTHOCUTCH ...
1) ruapokcua aMMOHUS
2) TUIPOKCHUI Kaaus
3) XJOpUI KaJbIHs
4) wMapraHioBas KUCJIOTa
9. 13BecTHO, YTO BOJAHBIE PACTBOPBI MHOTUX COJIEM MOTYT MMETh LIEJOYHYI WIN KHCIYIO Cpeny.
[Ipr4uHOi 3TOrO ABIAETCA ...
1) snexkrponus conei
2) AUCIpONOPLUOHUPOBAHUE COJIEH
3) rugpatupoBaHUE coyeh
4) rugposms coneit
10.3nauenne PH uuctoit Boast ipu 25°C cocrasisiet
1)1 2)7 3)0 4) 10

JAucnepcHbie CHCTEMBI

B Tecrax mo teme «JlucmepcHpie CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U HUETBEPTOE 3aJaHHS
OLICHUBAIOTCS B 1 OaJlI; IIATOE M LIECTOE 3aanus - B 3 Oaja.

Tect Nel

1.  VYkaxure pazMepsl 4aCTHUL KOJUIOUIHBIX CUCTEM

1) wmenbue 1 HM

2)  ©ombire 100 HM

3) ot 1uMm o 100 am
2. Kakme wHOHBI CHOCOOHBI BBI3BAaTh KOATYJSIMIO KOJUIOMA, YACTHILBI KOTOPOTO HMEIOT
MOJIOKUTENbHBIN 3apsij?

1) xaTuoHBI

2)  aHUOHBI

3) HoJsApHBIE MOJIEKYI
3. Jlms Kakoro 3JIEKTPOJIUTAa MOPOT KOATYJIALUHU KOJIJIOU/IA € MOJIOKUTEILHO 3apsSKEHHON 4acTULIEH
J0JDKEH OBITh HAMMEHBIINM?

1) xyopun kanus

2)  cynabgaT Kanms

3) optodocdar kamus
4.  Muueina 30711 UMEET CTPOCHUE: {[Fe(OH)3]m n F&>* -(3n —x) CI'} x CI”

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduian3zaropa’?

1)  xmopwun xene3a (111)
2) Boma
3) TUOPOKCHUI Kajaus



5. Tpwu B3aumoneiictBuun 20 ma 0,001H nutparta cBunma (1) ¢ 10 ma 0,02H cynedara xanus
obpasyetcst 30ib cynbdara cBuHna (lI). K kakomy snmekTpoay AOHKHBI TepeMemaThCs YacTHUIIBI
THUCTIEPCHOM (ha3bl PHU AIIEKTPOIn3e?

1) HaxonsATCs B COCTOSIHUM TUHAMUYECKOTO PAaBHOBECHS

2) K Karomy

3) kaHomy
6. B nBe koi6b1 HanuTO 10 50 MJI 307151 THUAPOKCH A KKene3a. st TOro 4YTOObI BBI3BATh KOATYJISLIUIO
3014 MOTpebOBaIoCk 100aBUTh: B epByIo — 5,3 M 1H pactBopa xnopuaa kanus; B Apyryro — 18,7 mu
0,001H pactBopa docdara HaTpusi. Beraucnure mopor KoaryJisiiul KaXKa0ro JIEKTPOJINTA.

OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE mpoueccChl

B Tectax mo teme «OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE MPOLIECCH): MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MSITOE 3aaHus onleHnBarotes B 0,5 6amna; mectoe — B 1 6amt; ceapmMoe U BOCEMOE — B 2
Oaia, a AeBsITOC — B 2,5 0aILIOB.

Tect Ne 1

1. Oxucnurens — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIH ...
1) yBelM4MBaeT CBOIO CTENEHb OKUCIECHUS
2) NpUHUMAET 3JIEKTPOHbI
3) OTHaeT CBOU JIEKTPOHBI
2. Ilpouiecc BOCCTaHOBIIEHUSI UMEET MECTO B ClIydae, KOT/a ...
1) HeWTpasbHbIE aTOMBI IPEBPAILAIOTCS B M10JIOKHUTEIBHO-3aPSI>KEHHBIE HOHBI
2) HOJIOKUTENBHBIN 3apsi]l MOHA YMEHbBLIAETCS
3) oTpuLATENbHBIN 3apsi] HOHA YBEIUUHUBAETCS
3. U3 npencraBineHHbIX Hke peakuuii kK OBP nucnponopuroHpoBaHus IpUHAMIEKHUT ...
1) S+2HNO; =H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S =MgS
4. K BOCCTaHOBMTENSIM OTHOCSTCH ...
1)  metamibl, BOOOPO, YIIIEPO
2)  aKTHUBHbBIC HEMETAJUIbI
3)  BIEeMEHTHI, HAXOASALIMECS B CPEAHEN YaCTU IEPUOANUECKON CUCTEMBI
5. CTeneHu OKUCIICHUs KUCIIOPO/ia ) B BoJIe 1 0) B TIEPOKCHIIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-26)+2
3) a)-2;0)-1
6. Ilepmanranar kamus B OBP, nporekaromux B KMCIIOH cpesie, BOCCTAHABINBAETCS JO ...
1)  karmona Mn*"
2)  MaHraHaT-uoHa MnO42_
3)  oxcuaa mapraunua (1) MnO
7. B peakmuun, npotekatorieir mo cxeme CrS; + KNO; =2 KyCrOs + Kp;SOs4 + NO okucieHHIo
MIO/IBEPTAIOTCS CIEAYIOIIUE IJIEMEHTHI ...
1) a3orwmcepa
2)  cepau XpoM
3) XpoMm u a30T
8. CymMma k03¢ puieHToB B peakiyu, npuBeieHHoOH B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3¢ duitnerron B peakimn KMnOy4 + HClopy = ... paBHa
) 30 2) 26 3)35

3J16KTPOXI/IM HYE€CKHE CUCTEMbI



B Tecrax mo Teme «DNEKTPOXMMHUYECKHE CHCTEMBD»: MEPBOE, BTOPOE U IISATOE 3aJaHUs
olleHMBalOTCs B 1 Oaiur; TpeThbe U YeTBepTOoe 3aAanusi— B 1,5 6ana; mecTtoe u ceapMoe — B 2 Oaia.

Tect Nel

1. DNEeKTPOIHBIM NOTEHIMAI OTIPEJENSAIOT 10 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbimana

4) Appenuyca
2. Paccunraiite DJIC rampBanmueckoro snemeHta MgMgSOy||CuSO4Cu mnpu craHmapTHBIX
YCIIOBHAX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kakue nponykTel 00pa3yroTcsi Ha KaToJIe IIPH AJIEKTPOJIM3e pacTBOpa HUTpaTa cepedpa’?

1) BOJIOPOJ

2) cepebpo

3) a30THasl KUCJIOTa

4) KHUCJIOPOJ
4. VYkaxure cymMmy KO3(QQHUIHMEHTOB B ypaBHEHUH 3JIEKTPOJH3a pacTBopa Hurpara meau (I1I)

1) 12

2) 11

3) 10

4) 8
5. Kakas W3 TNpuUBEACHHBIX  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  MPOTEKAET
CaMOIIPOMU3BOJILHO B IIPSIMOM HaIlpaBJICHUU?

1).FeSO4 + Cu —...

2) CuSO4 +Fe —...

3) CuSO4 +Na —...

4) HCI+Cu —...
6. Beruucnure Maccy LMHKA, TOJXYYEHHOTO TIIPH 3JIEKTpOJM3e Cyibdara IUHKA, KOTOPBIH
npoBoAwiM B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-107*

2) 0,05

3) 0,013

4 67107
7. IIpuBeaute cXeMbl JJIEKTPOAHBIX IPOLECCOB M MOJIEKYJSIPHOE YpPAaBHEHHE PpEaKLUH,

NPOTEKAIOIIEH MPHU 3JIEKTPOXUMHUYECKOW KOPPO3UH raimbBaHomapel Zn|Mg B cepHOKHUCION cpene. B
OTBETE YKAXKHUTE CyMMY KO3()(HUIIMEHTOB B MOJICKYJSIPHOM YpaBHEHHHU.

) 6
) 5
3) 4
4 8

BueayauropHasi caMmocTosiTenbHas padoTa 00ydaroImuxcs OCYIIECTBISICTCS B BUJIIE U3YyUEHHS
JMTEPATYPHI MO0 COOTBETCTBYIOIIEMY pa3liely ¢ MpopabOTKOW marepuaina; o(GpopMIICHHUS OTYETOB IO
71a00paTOPHBIM paboTaM U BBHITIOJHEHUS TOMAITHUX 3a/1aHUH.

BapuaHThl TeMaTH4YeCKHX JOMAIIHMX 3aJaHUI AJ151 BHEAyIUTOPHOM CaMOCTOATeJIbHOI padoThl
CTYIEHTOB 110 TeMaM

JlomamHee 3aganue Ne 1
no TeMe «XUMHUYecKasi TePMOTUHAM MK




B nmomamHem 3amanun o teme «XUMHYeCKas TePMOJIMHAMUKAY: TIepBasi 3a7a4a OLIEHUBACTCS B
2,5 6anna; BTopas — B 1,5 6aina; Tpetss — B 1 Gam.

3amaua Nel

Hus peakuun CHy ) + COy () = 2 CO () + 2 Hy () ompenenure BO3MOKHOE HalpaBJICHHE
CaMOTMPOM3BOJIGHOIO TCUCHHS PEAKIMU NPH CTAHIAPTHBIX yCIOBHAX 1 pu Temneparype T = 927 °C,
€CIIi TeIUIOBOM A (eKT peakiuu 10 3aJaHHON TeMIIepaTyphbl HE U3MEHHUTCS. Y KAKUTE: a) BBIACISAETCS
WIM TIOTJIOIAETCS JHEPTUs B XOJAe peakiyu; O) MPUYMHY HANIEHHOTO W3MEHEHHS SHTPOIHUH.
Paccunraiite Temneparypy Hadajla peakLuu.

3amaya Ne2

Berancnure temosoit 3¢ ekt peakuun: CaCs ¢ + 2 HyOy = Ca(OH), () + CoHa (1), moss3ysich
CTaHAAPTHBIMU TEIJIOTAMHU 00pa30BaHUs pearupyromux BermecTB. CKOJIBKO TETIOTHI BBIACTUTCS WU
MOTJIOTUTCS TIpU 0OpazoBanmu 2,24 1 CoHy?

3anaua Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TEIUIOBOM 3PPEKT peaKIyu:
Hy ) + CO2(ry=CO (y + Ha O¢y. Tepmoxumuueckue ypaBHEeHHs :

a)Ho () +%2 02 (n = H2O (1), AH = -241,9 x/Ix;

6) 2CO ® T (O)) Ol 2CO, (r)» AH =-566,2 xJIx.

JlomanHee 3aganue Ne 2
o TeMe « XHMHUY eCKasd KHHETHKA»

B ngomamnem 3amanum no teme «XMMHUUYECKas KMHETHKa»: MepBas 3ajaya oleHuBaerca B 1,5
Oata; BTopasi — B 0,5 6anna; TpeThs, ueTBepTas u msitas — B 1 Ga.

3agaua Nel

Peakuusa npotekaer no ypasHeHuto: Oy ) +2 CO (y = 2 CO; (. HayanpHble KOHUEHTpanuu
pearupyronmx BemecTB paBHel: [O2] = 1,2 mons/n, [COJ= 0,8 moub/1. Bo ckombko pa3 M3MEHUTCS
CKOpOCTh TIpsiMo#l peakuuu, korga npopearupyetr 30% CO? Bo CKOJIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM M 0OPAaTHOM peakiuy, eCTU YBEIHMYUTD JaBJICHUE B CUCTEME B J]Ba pa3a?

3agaua No2

Ipu temneparype 40 °C HeKOTOpoe KOJMYECTBO BEIIECTBA BCTYNACT B PEAKIMIO 33 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNUT B PEAKUUIO TMpU
temnepatype 200 °C, eci TemiepaTypHEIi KO3(pGHUIUEHT CKOPOCTH Peakiiy paBeH 2. Bo CKOIbKO
pa3 U3MEHUTCS MIPU 3TOM CKOPOCTh peakiuu’?

3agaya No3

HaiinuTre HauanbHble KOHLIEHTPAIIMU UCXOIHBIX BEUIECTB U KOHCTAHTY PABHOBECHSI PEAKIUH:
Fe () + H2O () = FeO () + Hy (), eciiu paBHOBECHBIE KOHLIEHTPALUU PEArUPYIOLINX BEIIECTB PABHBI:
[H,01=0,3moms/m1, [Ha] = 0,4 Mmomnb/i.

3agaua No4

Hus peakquonnoit cucremel: CO y + HyO () = CO, vy + Ho () HadanbHble KOHUEHTpaALUU
paBusl: [H,0] = 0,5 mons/n, [CO] = 0,6 monw/i1. Onpenenure KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CIIM KOHCTaHTa paBHOBecus paBHa 1,45.

3agaya No5

Bripasure yepe3 KOHLEHTpaIMy peareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOIINUX PEaKIUA:

Nz(r) +3 Hz(r) =2 NHg(r), AH =-922 k]JIx;
COZ(F) +C (= 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, ® T Hz(r), AH = -41,1 x]Ix.

VYKaxxure HanpaBJICeHUE CMEIICHUSI XUMUYECKOTO PAaBHOBECHSI ATUX PEAKIHIL: a) MPU NOHKEHUU
TEMIIEpAaTyphl, €CIU JABJICHHE TOCTOSHHO, O) MpHW TMOBHIIICHWU JABIICHWS, €CIU TeMIleparypa
MOCTOSIHHA.

JlomaniHee 3aganme Ne 3




no reme «PacTBopsn»

B nmomammem 3amanuu mo teme «PacTBopb»: mepBas, BTOpas, TPEThs W TATas 3aJaqu
orieHuBaeTcs B 1 6ait; yeTBepTas u mecras — B 0,5 O6ana.

3amaua Nel
B xakom o0weme Boapl ciexyeT pactBoputh 1351 SnCl, nyis nomydenus 3M pactBopa XJjopuaa

osoBa (II) ¢ mmotHoCTRIO p = 1,405 T/MN1?

PaccuuraiiTe: a) MaccoByl0 OO BEIIeCTBA B pacTBOpe; O0) MOJSPHYH KOHIICHTPAIHUIO
SKBUBAJICHTA; B) MOJISILHOCTB; T') TUTP; J) MOJIbHYIO JI0JIIO BEILIECTBA B paCTBOPE.

3agaua No2

3aKOHYUTE MOJIEKYJSIpDHBIE W HAMUIIUTE COKPAUICHHbIE MOHHBIE YPaBHEHUS PpPEaAKIUil
B3aUMOJICHCTBUS CIEAYIOUINX BEIIECTB:

HBr + NaOH —

AgNO3 + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3agaya No3

CocraBbTe MO JBa MOJIEKYJISIPHBIX YPABHEHHS PEAKIUM K CJICYIOIIUM HOHHBIM

Ba’" + CrO4> — BaCrOs;

NH;" + OH — NH,4OH;

ZnS + 2H — Zn*" + H,S

3amaua Ne4
Berunciaure pH 0,05M pactBopa cepHOM KUCIOTHI.

3anaua Ne5

Kakue u3 crenyromux coseit noasepratorcst ruaponnsy: NaxSiOz. Cu(NOsz),. KBr? CocraBbre
HOHHBIE U MOJIEKYJIIpHBIE YpaBHEHMs I'MIPOJIM3a COOTBETCTBYIOLMX cojieil. Kakoe 3Hauenue pH (<
Wwin=> 7) IMEIOT PacTBOPHI 3TUX COJIEH?

3azmauya Neb

Haiinute npoussenenue pacrsopumoct PbCly, ecni B 200 mu1 Bogsl pactBopsiercst 2,17 r 3T0T0
COCJUHEHMS.

JlomanHee 3aganue Ne 4
no TeMe «OKUCINTETbHO-BOCCTAHOBHUTEIbHbIE NP 011€CChD)

B nmomammem 3amanuu mo Teme «OKHUCIHUTEIhHO-BOCCTAHOBHUTENBHBIE MPOIECCHI»: IMepBas
3amada oneHuBaercs B 1,5 6anna; Bropas — B 2,5 6amia; Tpeths — B 1 Ga.

3agayga Nel
[Topbepute KOIPPUIMEHTH B ypaBHEHUSAX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA

VYKax)uTe TUI KaXKI0U pPEAKLIHH.

Paccunraiite 3IEKTPOJIBIDKYIIYIO CHIYy M OMNPEICINTE HANpaBlICHHE CaMOMPOU3BOJIBHOTO
OPOTEKAHHUS TMEPBOW PEAKIUH TPH CTAHIAPTHBIX YCIOBHSX, HCIOJB3YS 3HAYCHHS OKHCIHTEIBHO-
BOCCTAHOBUTCIIbHBIX ITOTCHIINAJIOB:

HJ + H;PO4 — J, + H3PO; + H,O

HNO, — HNOs; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au + NaCl + 0O, + H,O

NH4ReO4 +H, — Re + NH; + H,O

KBrO — O, + KBr

3agaya Ne2
CocrtaBbTe ypaBHEHHS OKUCIUTEITbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA:



KMnO,4 + NaNO, + H,0 —

NaCrO, + H,0O, + NaOH —

Bi(OH); + Na;S;03 + NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3agaya No3

Janbl nBe okuciaMTenbHO-BOCcCcTaHOBUTENbHBIE mmapbl: KNO,, KNOs; u Pb(NOs),, PbO..
[Tonb3ysich TaOnMIEH CTAaHAAPTHBIX OKHUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX TOTEHIIMAIIOB, COCTAaBbHTE
ypaBHEHME BO3MOXHOW peakumu B ykazaHHoM cpene (HNOs). Paccuuraiite 3HaueHue
AMEKTPOABMKYIICH CUITBI PEAKIHH.

JlomaniHee 3aganne Ne 5
1o TeMe «JIEKTPOXUMHYECKHE CHCTEMbBI»

B momamninem 3aiaHum o TeMe «DNeKTPOXUMHUUECKHE CUCTEMbBD»: TIEpBasi 3a/1aua OIICHUBAETCS B
1 6amn; BTopas — B 1,5 6amna; Tpetbs — B 2,5 Oaia.

3amaya Nel

CocTraBbTe JJIEKTPOHHO-MOHHBIE YPABHEHUsS JJIEKTPOAHBIX IIPOLECCOB M  MOJIEKYJISPHOE
ypaBHEHHE TOKOOOpasylollel peakiyy, MpOoTeKaromeld Mpu pabdoTe TraJbBAaHUUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al Paccumraiite 3/IC (E) ranpBaHHYECKOTO 3JIEMEHTAa MPU CTaHAAPTHBIX
YCIIOBHUSIX.

IIpuHsB MoTeHUMAN aHOJA PABHBIM CTaHJAPTHOMY 3HAYEHHUIO, PACCUMUTANTE KOHLEHTPALUIO
KaTHOHOB MeTajJlla B KaTOJHOM pacTtBope, npu kotopod OJIC ranpbBaHMYECKOTO 3JIEMEHTa
yMenbiunTcs Ha 0,02B.

3amaua Ne2

IIpuBeaute cxeMbl D3JEKTPOJHBIX MPOLIECCOB U  MOJIEKYJSIPDHBIE YpPAaBHEHHUS pEaKLUid,
NPOTEKAIOIIMX TPHU JIEKTPOXUMHUYECKON Kopposuu ransBaHonapsl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQ)KHOM BO3/YXE€.

Omnpenenure yObUIL Macchl aHOAa MPH KOPPO3MM B KHUCIOH cpene 3a 20 MUH, €CIIM CKOPOCTh
Koppo3uu cocrasuia 0,01 /4.

3anaua Ne3

CocTraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHUS OJJIEKTPOJHBIX IIPOLECCOB (AHOA HWHEPTHBIN) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKLIMH, IPOUCXOSILIEHN IPU DIEKTPOIIU3E:

a) pacmiaBa NaOH;

0) pactBopa CoSOy.

Beruucnure QaxkTudeckoe KOJIMYECTBO MeETallja, MOJYYEHHOTO Ha KaToJe HPU AJIEKTPOJIH3e
Co(NO3),, eciu 3JIeKTpOIM3 NPOBOAWIM B TeueHuH 1 4. Beixoa meTaiia o Toky coctaBui 85%.

VYKakuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BbIX0/]a METAJUIA [10 CPABHEHHIO C PACUETHBIM.

KOHTpO.J'IbHLIe BOIIPOCHI MO TEMaM
KOHTpO.J'IbHLIe BOIIPOCKHI IO TEME «XuMHYecKas TePMOINHAM UK

OCHOBBI XUMUYECKOW TEPMOJIMHAMUKU: TIOHSTHE CHCTEMBI, BUJIBI CUCTEM.
TepmoanHamuueckue mapamerpsl U (GyHKIIUA COCTOSHUSI CUCTEMBI.

BuyTtpennss sneprus. Pabota. Terutora.

IlepBbIii 3aKOH TEPMOIMHAMUKH (BBIBO).

OHTaNBNMA KaK (yHKIHUS COCTOSIHUSI CUCTEMbI. DHTAJIBITNS 00pa30BaHUs BEIECTBA.
TeruoBoit »¢pdext xumuueckoit peakimu. DakTopsl, BIUAONME Ha TemiIoBod 3ddekr
XAMHYECKOW PEaKUH.

7. Tepmoxumus. 3akoH ['ecca.

8.  Cnexncrsus u3 3akoHa ['ecca.

9.  DHrpomnus Kak GYHKLIHUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aK0H TEpMOANHAMHUKH.

S e



11. Tperuil 3aKk0H TEPMOIUHAMUKHU.
12.  Dwueprus 'ub6ea.
13. HampaBnenue caMOnpOU3BOJILHOTO NPOTEKAHUS XUMUYECKUX PEaKIHH.

KOHTpO.]'IbeIe BOIIPOCHI IO TEME «XuMHYeCKasad KHHETHKA)

1. Xumuueckas kuHeTHKa. CKOPOCTh XMMHYECKON PEAKLIMU U METO/IbI €€ PETYIUPOBAHMUS.
2.  BausHMe KOHLEHTPALMH HA CKOPOCTh XUMUYECKOM peakuy (3aKOH AEHCTBYIOIINX MACC).
3. BruusHue TeMmepaTypbl Ha CKOPOCTh XuMuueckoil peakuuu. [Ipasuno Bant — ['odda.
4.  Teopwus aKTMBHBIX CTOJIKHOBEHUH AppeHuyca.

5. DHeprus akTuBaluu. YpaBHEHHE AppeHHyca.

6.  Teopus nepexoqHOro KOMILIEKCA. DHEPreTUYECKas AMarpaMma.

7.  Kpusas MakcBemna — bonpiimana. DHepreTuueckuii 6apbep.

8.  KartaimTuueckue CUCTEMBI.

9.  BnusHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKOUN PEAKIH.

10. T'oMOTeHHBIH U FETEPOreHHBIN KaTaln3.

11. KoneGaTenbHbie peakium.

12.  Xumuueckoe paBHoBecue. OOpaTHMble 1 HEOOPATUMBIE PEAKIHH.

13.  KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

14. Cwmemenue xumuueckoro pasHosecus. [Ipunnun Jle-IllaTense.

15. BnusiHME KOHLIEHTPALUH, 1aBJICHUS U TEMIIEPATYPhI.

16. da30BbIe paBHOBECHS.

17. ®a30Bble qUarpaMMsl sl OTHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbie Bonpocs! no Teme «PacTBopbsn»

1. Ilonstue pactBopa. PactBopumocTs BemiecTBa. PacTBopuMocCTs rasa.

2. PactBopsl. CrocoObl BBIpaXEHUS KOHLEHTpAIMM pacTBOPOB (MaccoBas [0, MOJIsIpHas
KOHLEHTpALMsl, MOJISIpPHAsl KOHLEHTPALUs 3KBUBAJIEHTA, MOJIbHAS JI0JIS, TUTP).

KosumrarusHele cBoiicTBa pacTBOpoB. M eanbHsblil pacTBOp.

3akonsl Payins: I (tonomerpudeckuii) u Il (30yUIMOCKOMMYECKUN ¥ KPHOCKOMTUIECKHIA ).

Ocmoc. OcmotHnueckoe nasiaeHue. Cxema ocMoMeTpa.

KucnoTHO-0CHOBHBIE B3aMMO/IEHCTBYSI BEILIECTB.

. HMonnasg teopus KHCIOT U OCHOBaHMHM AppeHuyca. OCHOBHBIE NOHATHS W IOJIOKEHHUS TEOPUH
Appenuyca.

8.  Jluccoumamus KHCIOT, OCHOBAaHMH M COJIEH C TOYKM 3pEHMs HOHHON Teopun AppeHuyca
(mpumepsr).

9.  Crenenp auccorpaniui. CUIbHBIE U CIAOBIE SJIEKTPOIUTHI.

10. JIuccommanus cia0bix 31eKTpouToB. KoHCTaHTa MHUCCOMAIINH.

11. 3axon pazbaBnenust OcTBanbIA.

12.  Peakuun MOHHOTO OOMEHA MEXIy 3JEKTPOJIUTaMHM (Ha MpHMEpe peakuuii o0pa3oBaHus c1aboro
AJIEKTPOJINTA, OCA/IKa U ras3a).

13. IIpousBeaeHue pacCTBOPUMOCTH.

14. HonHoe npousBeneHne BOJbl. BonopoIHbIN U THIPOKCUIBHBIN IIOKA3aTEIN.

15. TI'maponus coneld. Tunsl ruaposmsa comieil.

16. KonnuecTBeHHbIE XapaKTEPUCTUKH IIPOLIEcca THAPOIIU3a.

17. ®axTopbl, BIUAIONUIME HA IPOLIECC TUAPOIN3A.

No LU AW

Kontpoabhbie Bonpocsl mo TeMe «/[ucnepcHbie cMCcTEMBbID

I'ereporennsie cmecu. JlucnepcHbIe CUCTEMBI.

HucnepcHocTs. Kitaccupukanum 1ucnepcHbIX CUCTEM.
Komnnouansie pactBopsl. JInoduinsHbIe 1 T1OPOOHBIE KOJUTOUIHL.
Crioco0Obl TOJTy4eHHsI KOJUIOUIHBIX PACTBOPOB.

i el e
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11.
12.
13.

S AR NS

NI S

CtpoeHne KOIOUIHBIX YaCTHIL.

IIpaBuno dasuca — Ileckosa.

Y CTOMYHBOCTH KOJUTOUAHBIX cucTeM. CTaOUIM3aTOPHI.
Koarymsauus muouinbHeIX ¥ TM0()OOHBIX KOJUIOUIOB.
CenumeHnTanus KOJUIOUIOB.

Koarynsnust KoJIOUIHBIX pacTBOPOB AJIEKTPOJIUTaAMMU.
[TpaBuno Hlynsue — [Napau. Koarymmupyromas criocoOHOCTS.
OnTuueckue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUUYECKHE CBOICTBA KOJUIOMIHBIX PACTBOPOB.

KonTtpoasnbie Bonpocsl o TeMe « OKHCINTETbHO-BOCCTAHOBHTEIBHbIE
npoiecch»

OcHOBHbIE MOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
OKHCINTEIHLHO-BOCCTAHOBUTEILHBIC CBOMCTBA BEILICCTB.

Baxxueiinre oKUCINTEIN U BOCCTAHOBUTEIIH.

Tunbl OKUCIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUHN (TIPUMEPHI).
OKHCINTEIHLHO-BOCCTAHOBUTEILHBIM MIOTCHITHAIL

VYpasuenue HepHcra.

CocraBiieHHE OKUCITUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIIHA.

Hanpasnenue 0KMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Koxnpo.m,m,le BOIIPOCKHI IO TEME «3.J1e1c1pongnqec1me CHCTEMBI»

DneKTpoXuMUIeckre cucteMbl. Kimaccudukaiys 3J1eKTpOXUMUUECKHUX TPOIECCOB.
DIIEKTPOXUMUYECKHE TIPOIIECCHI, MPOTEKAIOIINE Ha TPAHUIIEC pa3fiesia «METall — pacTBOPY.
lampBannueckuii steMenT Janmsas — SxkoOu.

DIIEKTPOABIKYIIAasi CHJIA TaJIbBAHUYECKOTO 3JIEMEHTA.

N3mepenune dJEKTpOAHBIX MMOTEHUMAIOB. P CTaHZAPTHBIX 3JIEKTPOAHBIX IMOTEHLHUAIIOB.

CBoiicTBa METAJJIOB B COOTBETCTBUHM C MX IOJIOKEHUEM B Py HANpPSKEHUM.

6.  Ypasnenue HepHcra.

7. DneKTpoau3 paciulaBoOB U pacTBOpOB. KaTogHbIE M aHOIHBIE TPOLIECCHI.
8.  OObenuneHHslit 3akoH Dapanes. Berxon mo Toky.

9.  Kopposus meramoB. Knaccudukaims Koppo3uOHHBIX POLIECCOB.

10. Xwumuueckas KOppo3usl.

11. Dnexrpoxumuueckass KOppo3us. AHOJHOE OKHCJIEHHE METalla M KaTOJHOE BOCCTAaHOBIIEHHE
OKUCIIUTEJIA.

12. TIpumepsl KOppO3HUHU B KHCIION cpefie U aTMOC(EepHON KOPPO3HUH.

13.  CkopocCTh KOPpPO3HHU.

14. 3amuTa METaIOB OT KOPPO3HH.

15. 3amuTHBIE NOKPBITHS.

16. DneKTpOXUMHYECKHE CIIOCOOBI 3alUTHI OT KOPPO3UH METAUIOB.

17.  Xumuueckue UCTOUHUKHU TOKA. ['albBaHUYECKUI DJIEMEHT.

18. XumHuueckue UCTOUHUKHU TOKA. AKKYMYJIITODBI.

19.  Xumuueckue UCTOUYHUKHU TOKA. TOIUIMBHBIE 3JIEMEHTBHI.
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7. OneHo4HbIE CpeACTBA AJIsI IPOBe/IeHUsI P OMEKYTOYHOM aTTecTANU
IIpomexxyTouHast  arrecTanss  HMMEET  LENbI0  ONPENEIUTh  CTENEHb  JOCTHKEHUS
3aIUIAHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS IO AUCIUIUIMHE 32 OINPEIeICHHbIN eproa 00ydeHusI.

a) Ilnanupyemble pe3yabTaTbl O0Oy4eHHS] W OLICHOYHbIEC CpeACTBa JIs1 IPOBEJACHUS
NMPOMEKYTOYHOMH ATTeCTALUM:



CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yibTaThl
oOy4deHus

OneHouHblE CpesICTBA

OK-1
CHOCOOHOCTBIO K

a6CTpaKTHOMy MBIIJICHUIO, dHAJIN3Yy, CHHTC3Y

3HaTh

- OCHOBBI  JIOTUKH,  HOPMBI
KPUTHYECKOTO MMO0JX0Ja, (HopMbI
aHaJIN3a;
- METOIbI abCTpaKkTHOTO
MBILIUICHUST TPU  YCTAaHOBJICHUHU
UCTHHBI;

- METOJIbI HAyYHOTO HCCIICAOBAHHUS
MyTéM MBICIIEHHOTO pPaCUJICHEHHS
oObekra (aHamM3) © = OYTEM
U3y4deHHs  TpeAMeTa B €ro
[IEJIOCTHOCTH, €IMHCTBE €Tr0 YacTei
(cuHTe3)

Hepelteub meopemudecKux 60onpocoe

1. OCHOBHBIE METOABI XUMHUYECKOTO aHAIN3A.
2. OcHoBHbIE TPUOOPHI ¥ 000PYIOBAHKE JIJISI XUMHYECKOTO aHaJ3a BEIEeCTB.
3. Metouku poBeIeHus! ONBITOB. [IpaBuiia TeXHUKK O€30TTACHOCTH.

YMmern

- aJIeKBaTHO BOCIIPUHUMATh
uH(pOpMAaIUIO, JOTHYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOMTh
YCTHYIO M IUCbMEHHYIO PEYb;

- € HCHOJB30BaHHUEM METOJ0B
a0CTPaKTHOTO MBILUICHHUS, aHATH3a
u CHHTE3a aHaJM3UPOBAThH
aJIbTepHATUBHBIC BapHaHTHI
pelIeHus UCCIIeI0BATENhCKUX
3aja4

Ilpumepnvie npakmuueckue 3a0aHus

1. OnpenenuTe C KaKUMHU M3 YKa3aHHBIX HIKE BEIIECTB MOXET B3aUMOJEHCTBOBATH PacTBOP
TUIPOKCHIa Kallusi: MOAO0BOIOpoaAHas kuciota, xjaopun meau (II), oxcun yranepona (IV), oxcun
ceua (II), rugpoxcun amoMuHus, ruapokcus amMmmoHus. CoCTaBbTE YpaBHEHMSI BO3MOJKHBIX
peaxImii B MOJIEKYJIIPHOM M MFOHHO-MOJIEKYJIIPHOM (popMax.

2. OmnpenenuTte BO3MOXKHOCTH BOCCTaHOBIEHMsA okcuaa xeneza Fe;Os yriepomom mpu
cTaHAapTHeIX ycaoBusax U temnepatype 1100 K. Peaknus BoccranoBienus Fe3O4: Fe3Oy +4C ) =
= 3FC(K) + 4CO(F)

3. Temneparypusiii kodpduuueHT peakiuu paBeH 2,5. Kak U3BMEHUTCS CKOPOCTh PEaKIUH: a)
IpU NOBBIIIEHUH TemnepaTypsl oT 60 1o 100°C; 0) npu oxJIaXXKJEHUN peakIMOHHON cMecH oT 50 10
30°C?

4. Jlna obpatumoit peakuun FesOuyk) + Hapy = 3FeO) + HoO(r) 3anmiure BoIpakeHUE KOHCTAHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBeIUYEHUs] KOHIEHTPALUHU MPOIYKTOB
peakuum.

5. Tlpm mnpokalMBaHMM METAJUIMYECKOTO TUTaHAa oOpasyercss Oenblil MOpPOIIOK, KOTOPBIN
pacTBOpsieTCs B KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTE M CIUIABJLIETCS CO LIEN0Ybl0. YTO
npeacTaBisieT coboi 3To coeaunenne? Hamummure ypaBHEHUS BCeX YKa3aHHBIX pEaKIUil.

6. CKOJIbKO MWUIMIHTPOB 96%-HOrO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/MI




CTpyKTypHBIi

[Inanupyemsle pe3yabTaTsl

AJIEMEHT OneHouHblE CpesICTBA
KOMIIETEHIIUH 00yueHus
notpedyercs ans npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbIAEHATCS Hpu mpoxoxaeHun 48250 Kn
aneKTpudecTBa depe3 pactBop xjopuaa mapra”ua (II)? CocraBbre cxemy 3JIEKTpOJIM3a 3TOIO
pacTBopa.

8. AmoMuHM ckilenan ¢ Meapto. Kakoil U3 meramioB OyJeT KOppOAHPOBATH B Cpele CepHOU
KUCJIOTHI M aTMOc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBI AJIEKTPOXMMUYECKON KOPPO3HUH.

Bnanets - HaBBIKAMM IIOCTAHOBKHM LEJIH, Ilpumepnvie npakmuueckue 3a0anHu::
CIOCOOHOCTBIO B YCTHOW U IIpoBecTy aHaNMN3 BIUSHUSA KOHLEHTPALUU HA CKOPOCTh XUMUYECKON pEeaKIUU
MUCbMEHHOM  peun  jJormdecku | NaS>03 + HaSOs4 = S + SO, + NaxSO4 + HoO mo skcnepuMeHTabHBIM JaHHbIM. [IpoBecTu
0(OpPMUTD pe3yNIbTaThl MBIIUIEHUS; | 0Opa0OTKYy TMOJYyYEeHHBIX JaHHBIX C  HCIOJBb30BAaHHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
- IEJOCTHOW CHUCTEMOW HABBIKOB | TEXHOJIOTUH. Pe3ynbTaThl ONTOB MPEICTaBUTh B BH/E TAOIUIIB 1.
HCIIOJIL30BAaHUI abCTpaKkTHOTO Ta6mura 1
MBIIIJICHUS npu peleHuu Howmep O06beM, M Konuenrpauus Bpewms Cxopoctb
npoOjeM,  BO3HUKAIONIMX  MPHU omeiTa | NapS,03 H,O H,S0O4 NayS,0s, 102 | mosiBneHus peaxkuuu, 102,
BBINIOJIHEHUM  MCCIIEI0BATEIbCKUX MOJIB/TT MYTH, C ¢!
paboT, HaBBIKAMH OTCTaUBaHHS 1 1 7 2 1,3
CBOEHU TOUKH 3pEHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 52
5 5 3 2 6,5
[To nanHBIM TaOIMIBI 1 TOCTPOUTH TPaHK 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAIUH
THOCYyNb(aTa HATPUs, OTJIOKUB Ha OCH abcuucc KOHIeHTparmio NapS,03, a Ha OCH OpJIUHAT —
CKOPOCTb PEAKIIUN.
CrenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIIEHTPALMU THOCYJIb(aTa HaTPusl.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIMI OLIEHUBATH CTPOEHHE, XMMUYECKHI 1 MUHEPAIBbHBIM COCTAaB 3eMHOM KOPBI, MOP(OJIOTHUECKHE 0COOCHHOCTH
Y TEHETUYECKUE TUIIBI MECTOPOKICHUN TBEPABIX MOJIE3HBIX UCKONAEMBbIX IIPU PELICHUH 3a4a4 10 PAIUOHAIBHOMY U KOMIUIEKCHOMY OCBOEHUIO

3HaTh

- OCHOBHBIC XMMHYECKHE IOHATHS,
IIOJIOYKEHUS U 3aKOHBI;

- COBpPEMCHHBIE  HAIPABJICHUSA
pa3BUTHUS HAYYHBIX TEOPHUU;

Ilepeuens meopemuueckux 60npocoe:
1. OCHOBBI XUMHYECKOW TEPMOAMHAMUKH: CHUCTEMA, TEPMOJAMHAMUYECKUE IapaMeTphbl
CHCTEMBI, (PYHKITUHM COCTOSIHHSA CUCTEMBI. [1epBbIif 3aK0OH TEPMOIMHAMHUKH.
2. DHepreTuka XMMHYECKUX MTPOLIECCOB.




CTpyKTypHBIi

[Inanupyemsle pe3yabTaTsl

AJIEMEHT OneHouHblE CpesICTBA
KOMIIETEHIIUH 00yueHus

- METOJbl TEOpeTHYecKoro u | 3. OHranbnus. 3akoH ['ecca u clieCTBUS U3 HETO.

SKCIEPUMEHTAIIBHOTO 4. OHrponus. YpaBHeHue bospimana. Bropoil u TpeTuit 3aKkoHbl TEpPMOJUHAMUKH.

UCCIeIOBaHUs B 00JIaCTM XUMUH | 5. Oneprust [n66ca. HanpaBneHuss XUMUYECKHUX MPOLIECCOB.

IIPUMEHUTEIIBHO K | 6. Xumnueckass kuHeTuka. CKOpocTh XUMHUYECKOM peakiyu. CpelHss U UCTHHHAs CKOPOCTH

npodeccuoHaIbHOM e TENPHOCTH | peakuuu. KuHeTnueckas KpuBasi.
7. CKOpoCTb peaky U METOJIbI €€ PETYJINPOBAHHUS.
8. Brnusaue remnepaTypsl Ha ckopocTh peakimu. [Ipasuno Bant-T'odda.
0. OHeprus akTUBaLMU. AKTUBUPOBAaHHBII KOMIUIEKC. Y paBHeHHE AppeHuyca.
10. KaranuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | OMOTEHHBIH KaTaus.
11. KaranuzaTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOTreHHbIN KaTaaus.
12. Xumunueckoe paBHoBecue. KOHCTaHTa XMMUYECKOTO PAaBHOBECHS.
13. Cwmemenne xumuueckoro pasHosecus. [Tpunnun Jle [larense.
14. PactBopsl. CriocoObl BeIpaKeHUsI KOHIICHTPALUU PACTBOPOB.
15. PactBopsl anekTponauToB. CTENeHb U KOHCTAHTA 3JIEKTPOJIUTHYECKON JUCCOLMAlUU. 3aKOH
pasz6aBnenus OcTBanba.
16. Jluccouumanus KUCIOT, OCHOBAaHUM, coield. AM(OTEPHBIE JIEKTPOIUTHI.
17. PactBopumocts. [IpousBeneHne pacTBOPUMOCTH. YcClOBHE OOpa3oBaHUS M PACTBOPEHUS
OCAaJIKOB.
18. Hucconuanus Bobl. MoHHOE nponsBenenue Bojbl. pH.
19. I'unponus coneit. CreneHb U KOHCTAHTa THAPOIIU3A.
20. JHucnepcHslie cuctembl. Kiaccudukanus. JInogunpabie 1 110(0OHBIE KOJUTOUIBI.
21. CtpoeHne KOIIOUIHBIX YaCTHIL.
22. Koarymnsiiust KoJuIouaHbIX PacTBOPOB.
23. OKHUCIUTENHHO-BOCCTAHOBHUTEIbHBIE CBOMCTBa BemlecTB. Kimaccudukarus OKUCIUTETBHO-
BOCCTAaHOBUTEJBHBIX PEAKLUM.
24. DNEKTPOXUMUYECKHE CUCTEMBI. 3aKOHbI Papases. DIEKTPOIHbIM NOTEHIUAL.
25. lampBannueckuii aseMenT Janmas Skoowu.
26. DNEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciiaBoB. [IpuMeHeHre 3IEKTPOIIH3a.
27. OneKTpoau3. AHOAHBIN U KaTOAHBIN MPOLIECCH TP JIEKTPOJU3E pacTBOpoB. I[Ipumenenune
AJEKTPOJIN3A.
28. Koppo3sus. Bugsl koppo3un. CriocoObl 3aIIUTH METAIIOB OT KOPPO3HUH.

YMmeTh - ONpEeAeNsiTh XUMUYECKHH COCTaB Ilpumepnvie npaxmuueckue 3a0aHUA:




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yibTaThl
oOy4deHus

OneHouHblE CpesICTBA

" CTpOEHHE 00BEKTOB
OKPY KaroLIEN CPEBI;

- pewmarb pacyeTHble  3aJauu
MPUMEHUTEIBHO K Marepuaily
MIPOTPaMMBIL;

- TPOTHO3MPOBATH BO3MOXKHOCTh
MPOTEKAaHUsI  CaMOIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IMYHBIX

XUMHUYCCKHUX CUCTEMAX

1. Hanmcarb SI€KTpPOHHBIE YpaBHEHMs DJEKTPOAHBIX IPOILIECCOB, YpPAaBHEHHE CyMMapHOMN
TOKOOOpasyromei peakuuy, BeMUCIUTH DJIC rajibBaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTPALH
HOHOB MeTamioB pasHel: [A’7]=0,001 mos/m, [Co?*]=0,1 Momb/11.

2. HanncaTh MOHHBIE U MOJIEKYJISIpDHBIE ypaBHEHU peakuuii rugpoaunsa coseii: K3POy4; NaySOy;
ZnClz.

3. 3aKOHYUTH ypaBHEHMS PEAKIIMi, HAIMCAB X B MOJIEKYJIAPHOU U HOHHOM opmax:

Al(OH)3; + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBOpa ruapokcuna kanbiusi coaepxkurcsa 478,8 r Ca(OH),. [1notHocTh pacTBOpa
1,14 r/mu. Paccumnraiite: 0(Ca(OH);); Cym; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbpTe ypaBHEHHSI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINN:

K7Cr,O7 + FeSO4 + H,SO4 — , KMnO4 + Na,SO5; + H,O —.

6. HanmcaTb SJEKTpOHHBIE ypaBHEHMs DJIEKTPOAHBIX IPOIIECCOB, YPAaBHEHHE CyMMapHOMN
TOKOOOpasyromei peakuuy, BeMUCIUTH D/IC rajipBaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTPALH
HOHOB MeTamIoB paBHel: [Mn? 1=0,01 mons/m, [Au*"]=0,1 Mos/m1.

7. 3aKOHYUTH ypaBHEHMS PEaKIIMi, HAIMCAB X B MOJIEKYJIAPHOU U HOHHOM opmax:

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

8. Hammucatp ypaBHEHHS peakIiiii THAPOIN3a B MOJIEKYJIIpHOM U HOHHOM BuJe: Aly(SO4)3, KCl,
Na2803.

9. HanmcaThb SJEKTPOHHBIE YpaBHEHMs DJIEKTPOAHBIX IPOIECCOB, YpPAaBHEHHE CyMMapHOMN
TOKOOOpasyromel peakuuy, BeMUCIUTh D/IC ranpBaHUYECKOTO 3JIEMEHTa, €CIM KOHLEHTPALU
HOHOB MeTamioB pasHe!: [Zn® 1=0,01 moxs/m, [Cu*]=1,0 Monb/1L.

10. Cynbdat amomunus maccoir 36,4 r pacrBopuia B 100 r Boxbl. IIMoTHOCTH MOJTydueHHOTO
pactBopa 1,32 r/mi. Paccuutaiite: (AL (SO4)3); Cum; Cox; Cm; N(AL(SO4)3) u N (H20); T.

11. HanmcaTe 3JI€KTpOHHBIE YpaBHEHMs JJIEKTPOJHBIX IIPOLIECCOB, YPAaBHEHHE CyMMapHOMU
TOKOOOpasyromei peakuuy, BeMUCIUTH D/IC ranpBaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTPALMH
HOHOB MeTamioB paBHel: [Mn? 1=0,01 mons/m, [Ag ]=1,0 MoB/11.

12. 3aKkOH4YUTH ypaBHEHUS PEAKIMI, HAITMCAB UX B MOJIEKYJSIPHOM U MIOHHOM BHJE:

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

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOXKHOCTB IIpoTekaHus peakuuu CaOg + 2 C =
= CaC; (¢ T CO(, AH, =460 x/Ix npu craHnapTHBIX ycloBUsAX. Paccuuraiite TeMneparypy Hadana
peakuun, ecmu S(Ca0)=38 [Ix/moms'K; S(C)=6 [Ix/moms'K; S(CaC)= 70 [lx/monbK;
S(CO)=197 Ix/monb-K.




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yibTaThl
oOy4deHus

OneHouHblE CpesICTBA

14. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
KMnO4 + NaNO; + H,SO4 —, Cr2(S04)3 + Br; + NaOH —.

15. Onpenenure TEPMOIUHAMHYECKYIO BO3MOKHOCTb npoTekanus peakuuu 2 Cl () + 2 HoOy
=4 HCly) + Oy (n, AH; = 115,6 x/Ix npu craHgapTHeIX yciaoBusx. Paccuuraiite Temmepatypy
Havana peakuuu, ecnu S(Cly)=223 Jx/mons-K; S(H,0)=189 JIx/mons-K; S(HCI)= 187 1x/mMonb-K;
S(02)=205 Tx/mons-K.

16. Hammucatps ypaBHEHHUSI peakiMii rTHApoan3a B MoJeKysipHoM U noHHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
K>Cr,O7 + Na,SO3 + H,SO4 —, KMnOg4 + NaNO;, + H,O —.

18. T'omoreHHas peakuus nporekaer mo ypasHeHuto Ho ) + I = 2 Hl). Havanbnas
KOHIeHTparusi Bojaopona 2,1 monw/in, woga 1,5 monw/n. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

19. B 640 ma Boasl pactBopuin 160 1 xsopuna sxenesa (I11). [InoTHOCTs moyueHHOrO pacTBopa
1,032 r/mn. Paccuwmraiite: w(FeCls); Cy; Cox; C; N(FeCl) u N (H,0); T.

20. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTb MpOTeKaHUs peakuuu CSy ) +3 Oyp=
=COs () + 2 SOz (), AH; = -1075 /I npu cTaHAAapTHBIX yCIOBMsAX. Paccuuraiite Temmeparypy
Havana peakiuu, eciu S(CS,)=151 x/monb-K; S(02)=205 Ix/mons-K; S(CO,2)= 213 Ix/mons-K;
S(SO2)=248 JIx/monb-K.

21. Peakuus uger no ypasHenuto: 2 Hy oy + So oy = 2 HoS(y. HavanpHas koHueHTpanus
BOJ0pOAA 2 MOJIB/J, cepbl 1,5 Monb/in. Onpeaenure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEakIvu K
MOMEHTY, KorJa npopearupyet 0,7 Mob/11 Bojoponaa’?

22. Onpenenure TEPMOJUHAMUYECKYI0 BO3MOXKHOCTb IPOTEKaHUs peakuun 2 ZnS ) + 3 Oy =
=2 7n0 () + 2 SO3 (1), AH, = -890 x/I>x npu craHIapTHBIX yclIoBHAX. PaccuuTaiite Temneparypy
Havana peakiuu, ecau S(ZnS)=58 Jlx/mons-K; S(02)=205 Ix/monb-K; S(ZnO)= 44 IIx/monb-K;
S(SO2)=248 JIx/monb-K.

23. HauanbHble KOHIIEHTPALUU UCXOJHBIX BemecTB B peakiuu: 2 SO; ) + Oz ) = 2 SO; () 66U
paBubl 1,8 Monb/n1 SO, 1 2,4 Moss/n O,. Bo cKoJIBKO pa3 W3MEHHUTCSI CKOPOCTh PEaKIMi K MOMEHTY,
koraa npopearupyet 0,8 Mo/ SO,?

24. B pactBope oprodochopHOoi Kucinotel macco 1200 r m minotHocthio 1,153 r/mn
conepxurcs 312 r H3PO4. Paccunraiite: o(H3PO4); Cy; Cox; Cm; N(H3PO4) u N (H20); T.

Bmagets

HaBbIKaMH MMPUMCHCHUA

Hpumepuble npakmuiecKkue 3a0anus:




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yibTaThl
oOy4deHus

OneHouHblE CpesICTBA

OCHOBHBIX XMMHWYCCKHUX 3aKOHOB B
npodeccnoHaTbHOM AeSTEILHOCTH;

- MPaKTUICCKUM U HaBBbIKaMH
TCOPECTUICCKOTO u
SKCIICPUMCHTAJIbHOT'O

HUCCICAOBAaHUA B 00J1aCTH XUMHHU

1. Jna peakuuu CHy (y + CO; (n = 2 CO () + 2 H (1) onpenienure BO3MOXKHOE HalpaBJICHHE
CaMOIIPOU3BOJILHOTO TEYEHMs PEaKLUMU IpU CTAaHJApTHBIX YCIOBHUAX M INpu Temneparype T
=927°C, ecu TemnoBoii 3¢ ekt peaku 10 3alaHHOW TeMIepaTyphl HE U3MEHUTCS. Y KaXHTe: a)
BBIJICTISIETCS WJIM TIOTJIOIIACTCS AHEPIUs B XOJ€ peakuuu; 0) MpUUMHY HAaWJEHHOTO W3MEHECHHMS
sHTponMU. Paccuuraiite Temneparypy Hadaja peakLuu.

2. Belpa3ute uepe3 KOHLEHTpPALMU PEareéHTOB KOHCTAHThl PABHOBECHUS CIEIYIOLIUX peaKLuil
Now + 3 Hayy = 2 NH3, AH = -92,2 x/Ix. YKaxkure HampaBlIeHUE CMEIIEHUS XMUMHUYECKOIO
PaBHOBECHUS ATUX PEAKIMH: a) MPU MOHIKEHUU TEMIEepaTyphl, €CIIU JIaBJIeHUE MMOCTOSHHO; 0) Tpu
MOBBIILIEHUH AABJICHHUS, €CJIM TEMIIEPATYpa OCTOSIHHA.

3. CkoJbKO MHJUTMIHMTPOB 96%-HOTO pacTBOpa CEpHOM KUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
notpedyercs ans npurotrosienus 2 1 0,25M pactBopa?

4. Kakme u3 cnemyroomux coledl moasepratorcs ruapoimsy: NapSiO;. Cu(NOs),. KBr?
CocTraBbTE MOHHBIE M MOJIEKYJISIPHBIE YpPaBHEHHS THAPOJM3a COOTBETCTBYHOIIMX coied. Kakoe
3HaueHue pH (< miu> 7) UMEIOT pacTBOPHI ITUX COJIEH?

5. 3omb runpoKcHaa Maruus nosydeH mytem cmemmBanusa 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenute 3apsii 4acTHIl MOJTYYEHHOTO 30Ji1 M HAIMILHUTE
(opMyITy €ro MULIEILIBI.

6. PaccuuTaiite 3E€KTpOABMKYLIYIO CHIIy U ONPEAEIUTE HAlpaBICHUE CaMONPOU3BOJIBHOIO
IIPOTEKAHUS pPEaKUUM MpU CTAHAAPTHBIX YCIOBUSX, WCIOJB3ys 3HAYEHHS OKHCIUTEIIBHO-
BOCCTaHOBUTENbHBIX NoTeHuManos HI + H3PO4 — Jo + H3POs; + HO.

7. IlpuBenure CXeMBbl BJIEKTPOJAHBIX IPOLECCOB M MOJICKYJISIPHBIE YpPaBHEHMs DPEakKLUH,
MPOTEKAIOIIMX MPH AJIEKTPOXUMHUIECKON Koppo3uu ransBaHonapsl Co/Ni: a) B Kucnoii cpene; 0) Bo
BJIAXKHOM Bo3ayxe. Ompenenurte yOblIb MacChl aHOJA NMPU KOPPO3MM B KHUCIOH cpere 3a 20 MuH,
€CIIi CKOpOCTh Koppo3uu coctasmia 0,01 1/4.

8. CocTaBbTE ANEKTPOHHO-MOHHBIE YPABHEHUSI SJIEKTPOIHBIX IPOLIECCOB (AaHO MUHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIMH, IPOUCXOAAILEH NTPpH 3eKTpou3e pactBopa CoSOy,
Beruucnure (haktuueckoe KOJIMYECTBO METallia, MOJIyYeHHOTO Ha KaTOIe TIPH 3JIEKTPOJIU3E
Co(NO3),, eciu 35IeKTpOIM3 IPOBOAWIM B TeueHuH 1 4. Beixoa meTaiuia no Toky coctaBui 85%.
YKakuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BbIX0/]a METAJUIA 110 CPABHEHMIO C PACUETHBIM.




0) Ilopsinok npoBegeHNUsI NPOMEKYTOYHOM aTTeCTALHMM, TOKA3aTeJ U U KPUTePUH
OLICHUBAHMA:

IIpomexxyTouHast arrecrans IO AMCLHUIUIMHE «XUMHS» BKIIOYAET TEOPETHUECKHE
BOMPOCHI, IO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yYarOIIUMUCS 3HAHUN, U TIPAKTUUECKHE
3aJJaHusl, BBISBJIAIOIINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BJIAJICHUM, TPOBOIUTCA B (popme
JK3aMEHa.

DK3aMeH 1O JaHHOW AMCUUIUIMHE MPOBOJIUTCS B YCTHOHM (hopMe MO IK3aMEHAIMOHHBIM
ouseram, Ka)Iblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKHX BOIPOCA M OJHO MPAKTHYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu OUeHUBAHUS IKIAMEHA:

— Ha OIEHKY «OTIHYHO» (5 OamnoB) — OOydYaromIuiicss JEMOHCTPUPYET BBICOKHA YPOBEHB
Cc(OPMHUPOBAHHOCTH KOMIIETEHIUM, BCECTOPOHHEE, CHUCTEMaTH4YecKoe U TIIyOoKoe 3HaHuE
y4eOHOro Marepuaia, CBOOOTHO BBIMOJHAET NPAKTUUECKUE 3aJaHHs, CBOOOJHO OINEpHUpYEeT
3HAHUSIMHU, YMEHUSAMMU, IPUMEHSET UX B CUTYalMsAX HOBBILIEHHOMN CII0KHOCTH.

— Ha OIIGHKYy «xopomo» (4 0Oamia) — oOydJaromuics IEMOHCTPHPYET CpPEIHUN ypOBEHBb
C(OPMHUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIIMOKMA, HETOYHOCTH, 3aTPyJHEHUS TPU aAHAJTUTHYECKHX OTIEpalusXx,
NIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAH/IaPTHBIE CUTYALINU.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oanna) — oOydaromuiics AeMOHCTPUPYET MOPOTOBBIH
YpOBEHb COPMHUPOBAHHOCTH KOMIIETECHIIMN: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHIA 1Oy CKAIOTCS
OIIMOKH, TPOSIBISAETCA OTCYTCTBHE OTHCIBHBIX 3HAHWMH, YMEHH, HABBIKOB, OO0YyYaroIIUiCs
UCHIBITBIBAET 3HAYUTEbHBIE 3aTPYIHEHUs NIPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU NPU UX
IIEPEHOCE HAa HOBBIE CUTYALIUN.

— Ha OIICHKY «HEeYIOBJETBOPUTEIbHO» (2 Oaia) — 00ydaromuiicss TeMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpETHUECKOTO MaTepHaia, JOMyCKAaeT CYIIECTBEHHBIE OIIMOKH, HE MOXET
[I0KAa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PELLIEHUS NTPOCTHIX 3a/a4.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJbHO» (1 Oaiun) — 00yyaromuiicss He MOXET MOKa3aTh 3HAHUSA
Ha ypOBHE BOCIPOM3BEACHUS M OOBSICHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTb
MHTEJJIEKTY aJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a7ad.
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