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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU
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3aB. kadeapoii H.JL. Mepnstuux
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[Ipotokom ot 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoit H.JL MeHHHI/IK

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpena, oocykieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juctummaa XuMus BXOJAUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Jns  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTrpaMMBI CpeHel 00111e00pa3oBaTEIbHOM IITKOJIBI

3HaHus (YMEHUs, BJIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITCTCHITUH

OIIK-1 Crnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U 06IJ_IGI/IH)KCHepHLIe 3HaHusA, MCTOIbI
MATEMATHYCCKOI'O aHaJln3a 1 MOJACJIIMPOBAHNMS B HpO(i)eCCI/IOHaJII)HOfI JCATCIbHOCTH,

OIlK-1.1 Hcrnonb3yeT eCTeCTBEHHOHAYYHBIE 3aKOHbI M IPUHUMIIBI IPU PELIECHUU
IIPAKTUYECKHX 3a/1a4

OIIK-1.2 Pemaer cranmaptHele NpoQecCHOHANbHBIE 3a7auyd € IPUMEHEHUEM
0O0IIEeMHKEHEPHBIX 3HAHUI

OIIK-1.3 [TpumeHsieT METOABl MAaTeMaTUYEeCKOro aHalInu3a JUlsl PELIEeHUs 3aaad

TEOPETUYECKOT0 M MPUKJIATHOTO XapakTepa
OIIK-3 Criocober B cdepe cBoei mpodecCHOHATBHON JIeSTSIIbHOCTH MMPOBOIUTH U3MEPCHUS U
HaOmoieHusi, o0pabaTeiBaTh M MPEICTABIATH SKCIEPUMEHTAIBHBIE aHHBIE U PE3YNIbTAThI
HCIIBITAaHHI;

OIlK-3.1 BribupaeT u nmpuMeHsieT METOABI M CpeACTBAa M3MepeHus A o0paboTKu
HKCIEPUMEHTAIbHBIX TaHHBIX U PE3YJIbTaTOB UCIIBITAHUN
OIIK-3.2 [TpoBOIUT SKCIIEPUMEHTAJIBHBIE HMCCIEJOBAHUS M MCIIOIB3YET OCHOBHBIE

npreMbl 00pabOTKHU U Mpe/ICTaBICHUs TIOJYyYEHHBIX JaHHBIX B cepe cBoeit
npodecCHOHATBLHOMN AeSITEIbHOCTH

OIIK-3.3 CoctaBisieT OTYEThl 10  OJKCICPUMEHTAIBHBIM H  TEOPETHUECKUM
HUCCIICAOBAaHUAM, BKJIHOYAs aHAJIU3 BKCHepI/IMeHTaIII)HBIX pe?;y.]'H)TaTOB B
cdepe cBoeit mpodhecCHOHATBLHON NeITENHHOCTH




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIe:

— KOHTaKTHas pabora — 8,5 aka/1. 4acos:

— ayIuTOpHas — 6 akaJi. 4acoB;

— BHEAyIUTOpHAs — 2,5 aKaJl. 4acoB;

— camocrosTenbHas padora — 90,8 akan. yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
KOHTAKTHAs paboTa E z Popma TeKyIIero
Paszen/ Tema 2 (B akaz. yacax) E E{ Bun 5 KOHTPOJIS Kon
> & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 2 £ = ., | KomMIeTeHIuu
2 5 paboTsl MIPOMEKYTOYHOM
Tlex. mab. | mpaxr. = arTecTalyy
3aH. 3aH. | QO &
1.
CaMOCTOSITEIIbHOE OIIK-1.1,
U3ydeHHe ydeOHOM OIlK-1.2,
Y HAy4IHOH 3awwra . OIIK-1.3,
1.1 Xummaeckast TepMOANHAMUKA 15 KOHTPOJHHON
JIUTEPATYPHI, 6OTLL OIIK-3.1,
- pelieHue pa OIIK-3.2,
KOHTPOJIBHOM OIlK-3.3
paboTHL.
CaMOCTOSITEJIbHOE OIIK-1.1,
U3ydeHHe y4eOHOM OIIK-1.2,
Y HAy4IHOH 3awwra . OIIK-1.3,
1.2 Xumuueckast KHHETHKA 15 KOHTPOJHHON
JIUTEPATYPHI, paboTsL. OIIK-3.1,
1 - pelieHue OIIK-3.2,
KOHTPOJIbHON OIIK-3.3
paboTHI.
- oopmnenue
oTyera o
71a00PaTOPHBIM
paborawm; Samura OIIK-1.1,
CaMOCTo;ITel'II)HOG f1abopatopHoii 82?1?
1.3 PacTBOpBI 2 1 15,8 S — paboTHL. 3am1/IVTa OIK-3.1,
U Hay4YHOH KOHT%OHBHOH OIIK-3.2,
JUTEPaTyphl; pabOoTEL OIIK-3.3
- perieHne
KOHTPOJIbHOM
paboThL.




CaMOCTOSTCIIEHOE OIIK-1.1,
U3yucHHe y4eOHOMH OIlK-1.2,
U Hay4YHOH 3amra N OIIK-1.3,
1.4 [TucniepcHbIE CUCTEMBI 15 KOHTPOJIBHOM
JUTEPATYPHI, AGOTEL OIIK-3.1,
- peuieHue p ’ OIIK-3.2,
KOHTPOJIBHOM OIIK-3.3
paboThl.
CaMOCTOSTEIIFHOE OIIK-1.1,
e S sy | 02
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 15 i ) KOHTPOJILHOH DY
IIPOLIECCHI JIUTEPaTypHl, paboThi OIIK-3.1,
p - peuieHue ’ OIIK-3.2,
KOHTPOJIBHOM OIIK-3.3
paboThI.
- oopmiieHHE
OTYETA 10
71a00PaTOPHBIM
pabotam; Sammra OIIK-1.1,
) na6opI:1ITopH01“4 OIIK-1.2,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 15 CaMOCTOHTeHLHoeu pabotsl. 3amura OIIK-1.3,
u3ydeHue yueOHon KOHTDOILHOG OIIK-3.1,
U Hay4HOUH a%on)l OIIK-3.2,
JUTEPATYPBI; p ’ OIIK-3.3
- pelieHHe
KOHTPOJIBHOMN
paboTHI.
HWroro no pazaeny 90,8
Hroro 3a cemectp 90,8 SK3aMeH
Wrtoro no aucuumiinHe 90,8 JK3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBJIEHUH, peaKLuil WK IPOLECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBE/ICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOyUYeHHsI, KOTOPBII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAasl Tapa; COBMellas €€ C TEXHOJIOTHMed MOJyJIbHOro o00ydeHus. BpInoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUpYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYe€HHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHU U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIHHOMY KOHTPOJTIO.
[Tpu npoBeneHnn pyoeHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMHU
nepesl MpenojiaBaTesieM, SIBISIIOTCS: BBISBICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIIBICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMEHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu KoHTposid. OOyuaromuMcsl IpeIaraloTcss TECTbl U 33auld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOANYEeCKOe 0OecneueHHe CaMOCTOSITe/ILHOI padoThl 00ydaommxcst
ITpencraBneno B npuiaoxxeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. l'enpdpman, M. U. Xumus : yueOnuk / M. U. T'envdpman, B. I1. FOctpaToB. — 4-¢ uzng. —
Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr : 31eKTpOHHBIH //
Jlaup : anexTpoHHO-OMONMOTeuHas cucrema. — URL: https://e.lanbook.com/book/210221 (nara
obparnienus: 07.03.2024). — Pexxum g0CTyma: JJ1s aBTOPHU3. IOJIB30BATEIEH.

2. Xumus : yueoHuk i By30B / FO. A. Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan
; mox obmel penakmmert I'. H. daneeBa. — 2-e u3z., nepepad. u gon. — Mocksa : U3parenbcTBo
HOpaiit, 2023. — 431 c¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
anektpouHbii // O6pasoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511030
(mata obparenus: 07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuii roc. Texumdeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsr : nmpaktukym / H. JI. Mensuuk, O. P. Mymuna, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropek : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o3kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTtenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AJIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : u.,
TabII. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS '
npaktukyM / O. A. Mumypuna, D. P. Mymmuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYECKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 26.04.2023). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (usnko-xumuueckux BenmmunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : Ban ®enopos, 2003. - 238 c. : mn. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEICTBEHHBIN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM MO AUCUHUILIMHE «XUMHA» Ul O00y4arolUMXcs BCeX HaIlpaBICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH JnHEeBHOW (opmbl  oOyuenus [/ O.A. Muniypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHONW PalbOoThl MO AMCHUUIUIMHE «XUMHs» Ui 00ydYarOMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crierpanbHocTeii Bcex (popm obyuenus / JL.I'. Koasma; MarHutoropckuii roc.
texundyeckuil yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XHMHYECKHX pEaKIMA W XUMHUYCCKOEC pPaBHOBECHE:
Mertoauyeckre ykazaHus K JaOOpaTOpHBIM paboTaM 10 JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANpPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOydenus / JI.T.
Konspga, E.B. Tapactok; Maruuroropckuii roc. texHuueckuit yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2023. —8 c. — Tekcr : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumnuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAaMOCTOATEIbHOW padOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4aroluxcs BCEX
HAaIpaBJICHUH TOATOTOBKH M clienuainbHocTel Beex (opm oOyuenus / H. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yn-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaToOpHBIM paboTaM o
JUCLUIUIMHE «XUMHs» A1 00y4aroluxcs BCeX HalpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I M. Hocosa, 2023. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydYarolMXcs IO BCEM HalpaBiIeHUSIM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIH.

7. Konsima, JI.I'. KomiouaHbie pacTBOPBI: METOAMYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHUIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTAM Beex (opm oOyuenus / JI.I'. Konsga, JI.A. BoabsiH; MarHuTOropckuii roc.
texHnyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2023. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUTUINHE «XUMHUS» ISl OOYYaroIIMXCs BCEX HaIpaBICHHUI
MOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texunaeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2023. — 10 c. — Tekct : HemocpeACTBEHHBIH.

9. Komsma, JI.I'. OkuCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSTEIbHON padoTe A 00ydyarommXcs 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JI.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-t um. I'. M. Hocosa. —
Marnautoropck : MI'TY um. I'. K. Hocosa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECChl: METOJMYECKUE YKazaHUs K
nabopaTopHOil paboTe Mo AUCHUILUIMHE «XUMUS» Ul 00y4aroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIICIMAIBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonosa;
Maruautoropckuii roc. tTexunueckuit yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

IIporpammHoe o6ecnneuenne

HanmenoBanue N
o Ne morosopa Cpok neiicTBUS TULEH3UU
MS Of‘f_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJHO PacHpPOCTPaHIECMOE OECCPOYHO
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOE 0CCCPOUHO
Bbpaysep Yandex |cBoOogHO pacnpocTpaHsIeMoe 0eccpoUHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX U HH)OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanue xypca CchlIKa
DnexTpoHHas 0a3a MmepuoguvecKux u3gaHui East
View Information Services, OO0 «1BHUCy»
HanmonaneHass wuH(pOpManMoOHHO-aHAIUTHYECKAS

https://dlib.eastview.com/

cucreMa — Poccumiickmii unmexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)

IMouckoBas cucrema Axamemust Google (Google URL: https://scholar.google.ru/
Scholar)

denepadbHOE  TOCYIaPCTBEHHOE  OIOKETHOE

yUIpEKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

IPOMBIIIIICHHON COOCTBEHHOCTH)

Poccuiickas  I'ocynapcrtBeHHas — OuOIMoOTEKa.
Karanoru

DOnekTpoHHbIE pecypchl 6ubmuoreku MI'TY wum.
I'.11. HocoBa

9 MaTepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTLTHHBI (MOLYJIs1)

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

https://host.megaprolib.net/MP0109/Web

MatepuanbHO-TEXHUYECKOE 00eCTieueHre TUCITUTUINHBI BKITIOUALT:

VY4eOHble ayauTOpuM JUIsl TPOBEACHUS 3aHITHNA JEKIUMOHHOTO Tumna. OcCHalleHHe:
MynpTuMeaNHbIE CPEICTBA XPaHEHUSL, IEpeau U MPeCTaBICHUs HHPOPMAaILIUH.

VY4eOHble ayaUTOpPUH AN TPOBEIEHUS Ja0OpaTOPHBIX 3aHITHHA, TPYNNOBBIX H
HHAWBUAYAJIbHBIX KOHCYJ'II)T&HI/IIZ, TCKYHICTO KOHTPOJA H HpOMC)KyTO‘-IHOfI aTTeCTalnu.
Ocnamenue: OOopynoBaHHMe Ui BBHIMOJIHEHHUS J1a0OpaTOpHBIX PadOT, XUMHUYECKas TMOCyna,
PCAKTUBEI, Hal"J'ISI,HHBIe MaTCpHraJibl: Ta6J'II/IHI)I, CXCEMBI, IIJIaKaTHhI.

[TomemeHus At CaMOCTOSATENbHOM paboThl oOydaromuxcs. OcHamenue: [lepconansHbie
kommbioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M C JAOCTYIIOM B BJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomemenuss A XpaHeHUuss U NOPOPUIAKTHUECKOTO OOCTYyXUBaHUS  y4yeOHOro
obopynoBanusi. OcHamenue: Cremnaxu, celdbl IsI XpaHEHUS Yy4eOHOro 00OPYHIOBaHUA.
NHCcTpyMeHTHI AJ1s1 peMOHTa J1abopaTOpHOTO 000PYT0BAHHS.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrositenbHass paboTa oOydaromMXcs TOApas3JesisieTcs Ha ayAUTOPHYH, KOTOpas
IIPOUCXOJUT KaK BO BPEMs JIaDOpATOPHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJbTAlUSX, U Ha
BHEAYJAUTOPHYIO, IPOUCXOSAILYIO BO BpeMs MOATOTOBKU OOYYaIOUIMMHUCSA OTYETOB MO J1a0OpaTOPHBIM
3aHATHUSAM U BBIIIOJIHEHUSI IOMAIIHUX 3aJaHUH.

AynutopHas = caMocTOsATeNbHas paboTa OOYyYalOUIMXCS HPEANoJiaraeT  IPOX0XKICHUE
TECTUPOBAHUSA [0 KAKJIOMY pazlelly AUCLUIUIMHBI. TecTbl BKIIOYAIOT TEOPETHYCCKHE U MPAKTHYCCKHE
3agaHus, OTBETBI Ha KOTOPBIC Tpe6y}0T FJ'IY6OI(0FO IOHUMaHHUs HU3Y4YCHHOI'0 MaTcpuaia. Tectnr ITOCTPOCHBI
CIH/IH006pa3H0§ K KaXIAOMY BOIIPOCY Mpeajiarac€rcd 4YCThbIPpC BapuaHTa OTBETOB, CPEAMW KOTOPBIX OAWH WA
HECKOJIBKO IIpaBHUJIbHBIX. O6pa60TKa PE3YIBTATOB OCYHMIECCTBIIACTCA INYTEM COIIOCTABJICHUA TIOJYYCHHBIX

Pe3yIbTATOB C STAIOHHBIMHU U MPOTEKAET OYEeHb ObICTPO. MakcuMaIbHOE KOJMYECTBO OAIIOB B KaXKI0H TeMe Kypca
-10.

BapnaHTu TeMAaTH4YeCKHX TeCTOBBIX 3aJaHuil 1JIs TEKyl1ero KOHTpoJd

XumMuyeckas TEPMOAUHAMUKA

B Tectax mo Teme «XuUMHYECKast TEPMOJTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUI OIICHUBAIOTCS B
0,5 6amma, cenpbMoe — B 1 6ain1, a BOCBMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oasua.

Tect Ne 1

1. Tlpu paccMOTpEeHHH XUMHUYECKOW PEAKIHH CUCMEMa O3HAYALT:
a) HCXOJIHBIC PEarcHTHI

06) TPOXYKTHI XUMHUYECKOW PEaKIINU
B) PEaKLHOHHBIN COCYy]
I) HCXOJIHBIE PEareHThI U MPOAYKTHI PEaKIUH

2. TlepBblii 3aK0H (MEpPBOE HAYAIO) TEPMOAHMHAMUIKHA MaTEeMaTHYECKH 3aITCHIBACTCS TaK:
a) PV =vRT B) K= Ay (-EA/ RT)

6) K=R/N, r) AU= Q-W

3. B sKk30TepMHUECKON peaKkuu:
a) PHTAIBITNS PEAKIIMOHHON cUCTeMEI moBbIaetes (AH > 0)

0) TeroBoii 3 pext peakimu orpuuareneH (Q< 0)
B) SHTAJIBIIHS PEAKIIMOHHOM cucteMsl yMeHbmaercst (AH< 0)

T') IaBJICHUE PEAKITMOHHON CUCTEMBI IIOBHIIIACTCS



4. CranpgapTHble TETIOBbIE 3G PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013 2
6) AHozgg 1") AHct
5. Kakue u3 npuBeICHHBIX PEAKIHH ABIAIOTCSA SHAOTCPMUUCCKIMU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 K]Ix/M0I1b
6)H,+4/20,=H,0, AH = 242 K]JI/M0Jb
B) 1/2 N+ 1/2 O,=NO AH = 90 KJI:x/mMom1p
r) 1/2H,+1/2 1,=HI, AH = 26 KJx/Moib
6. Kaxkas U3 HanmMCaHHBIX HIKE PEAKIIMi OTBEYAET TEIUIOTE 00pa3oBaHMsA OKCHaa a3oTa ( || ) B cTaHZapTHBIX
ycnoBusix?
a) 1/2N,+O0=NO B) 1/2 N,+1/2 0, =NO
6) N+1/20,=NO r)NHz;+5/20, =2NO+3H,0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (g + C (rpagur) = CU ) + CO (), mormorunock 22 k/Ik TEMIOTHI.

OHranbnus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. s peakmuu  NiO )+ C (pagur) = Ni (o + CO ) Onpeznennte BO3MOKHOE HAIIPABICHUE CAMOIIPOH3BOIBHOTO
TE4YEeHHUs PEAKINH [IPH CTaHIAPTHBIX YCIOBHAX U NpH Temnepatype 627°C.

BemectBo AH®g (KIx/Mo1B) S8  (x/Momb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni (0 0 29,9
CO » -110,5 197,4

B otBere ykaxkute 3HaueHus sHeprum ['mOOca mpu cTaHAapTHBIX YCIOBUSX, Npu Temmeparype 627°C u
TeMIIEpaTypy Havajia peakiuu

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

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

9. Kak u3MeHsieTcs SHTPOIHS NIPH pa3ioKeHUH KapOoHaTa KabIlus?
a) YBEIIMYUBACTCS B) HE YMCHBIIIAETCS
0) yMeHbITIaeTCs T') HE 3HAI0

10. JlaHHas peakuus:
2KC|O3 (TB) —2KCl (TB)+302 () AH<O



MOKET CaMOIIPOM3BOJIbHO NIPOTCKATH
a) B IIPSAMOM HaIlIpaBJICHUN B) HE MOXKCT IMMPOTCKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XHMHUYCCKas KHHETHKA». IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISTOC 3aJaHHUS
onenuBarorcs B 0,5 6amna; mecroe, ceaAbMOE, BOCEMOE, IEBSITOE U IecAToe — B 1 0ai, a ofMHHAAIATOE — B 2,5
Oaiuia.

Tect Ne 1

1. Pazgen xumuu, H3y4aronuii CKOPOCTH U MEXaHU3Mbl XUMHUYECKHX PEaKINii, HA3bIBACTCS
a) XMMUYecKasi TEPMOINHAMUKA

0) TepMOXUMHUS
B) XUMHUYecKasi KHHETHKa

2. CKOpOCTb XMMHUYECKOH peakLuu — 3TO ...
a) BpeMs, 3a KOTOPOE MOJTHOCTHIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MK MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €MHHUIIC
o0beMa

B) KOJINYECTBO BEIIECTBA MPOTYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS peaKIuu

3. B kakux enmuHUIIAX BHIPAXKAETCS CKOPOCTh XUMUYECKON peaKinu’?
]
a) MOIIb T C

0) O6e3pa3mMepHast BENUIMHA
2
B) MOJIb~ C

4.  Or xakux (GaKTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEaKITHiA?
a) OT IPUPOJIBI PEarupyIOIINX BEIIECTB

0) oT TemmepaTypsl
B) OT 00bEeMa PEaKIIMOHHOTO COCyaa

5. CocrossHME XUMHYECKOTO paBHOBECHS 00pPaTHMBIX MPOIIECCOB KOJIMYECTBEHHO XapaKTEePH3yeTC ...
a) paBHOBECHBIMH KOHIIEHTPAIMSIMH MTPOAYKTOB PEAKIINU

0) PHepruel akTUBU3aIlUU
B) KOHCTAHTOH paBHOBECHS

6. Kak 3ammceIBacTCs BEIPAKEHUE ISl CKOPOCTH PEAKIINN
4 NO 1) +6 Hzo =4 NH3(r) +5 OZ(r)



a)V=KINOJ'IH,0]  6)V=K[NH][0,]  B)V =Kk[NOJ‘[H.O]°

7. Kak 3anumiercs BelpaskeHHe JJIs1 KOHCTaHThl paBHOBecHs peakuun A + 2 B = C +D?

a) K; = [C][D] / [AI[B]
6) Kp = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe30ok Ha AuarpaMme IMOKa3bIBaeT 3HaUEHHUE TeI1oBoro 3ddexra peaximu?

ayl B

X \
6) 2 2

B) 3
1 I 3

v

XOJI PEaKITuu

9.  UYro MOKHO CKa3aTh O PEeaKIuK, U300paKCHHOW Ha AUarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi pEeaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiysi OMUCHIBAET COCTOSTHUE PABHOBECHUS

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

a) TIPY TIOHIDKEHHN TeMIIepaTyphI
0) TIpH MOBBIIIIEHUN TEMIIEPATypPhI

B) MPH MOBBIILICHUN IABICHUS
11. Jna peakuuu C) + 2 H 5 () = CH 4 ipu HeKoTOpoO# TemnepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Mob/1. BeraucnuTe HCX0HYI0 KOHIEHTPALHUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0

PacTtBOpbI



B tecrax mo Teme «PacTBopbI»: IepBOE 3aJjaHKe OIICHUBAETCs B 1 0aiut; BTOpOe, TPEThe, YeTBEPTOE, MIATOC
M 1IecToe 3a7aHus - B 1,5 Oamia; ceabmMoe, BOCbMOE, JIEBSITOE U JIECATOE — B
0,5 damna.

Tect Nel

1. dns ypasuenwus peakiuu Cu SO, + KOH — ... cokpaiiieHHOe MOHHOE YpaBHEHHUE 3aIMIIETCS B BUJIC

1) 2K+ + 5042_ = KQSO4
2) Cu** + S04~ + 2K* + 20H™ = Cu(OH),{ + K,SO,
3) CuSO, + 20H™ = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (8B 1) xmopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBro

1)1 2)2 3)11 4) 13
4. 1na nonasiaeHus rujpoiusa xiaopujaa xpoma (I1I) cnegyer

1) 100aBUTH CONSHYIO KUCIOTY

2) mo6GaBUTH IIENIOYD

3) pa3baBuUTh PacTBOP BOIOI

4) TMOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NMPUTOTOBJIEHHBIM U3 TUApOCyiIbdaTa KajlblUs WU BOJbI, CyMMa
KO3 QHINEHTOB B ypaBHEHUU HEOOPATUMON JUCCOIMALMN PACTBOPEHHOTO BEIIECTBA — 3TO

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

6. PactBopuMoCTh OKcanaTa cepebpa pasHa 3,27-107 r/ 100r H,0. Onpe/enuTe nponu3seieHie pacTBOPHMOCTH
Ag,C,0,

1)5.10" 2)1,16:10°  3)10,7:10°° 4)2,31.10°°
7. MaccoBas J10J1s1 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE

1) Maccsl BemecTBa K Macce BOJIBI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTeopa

4) KOJUYECTBA BEIIECTBA K 00bEMY PACTBOPA
8. K c;1a0bIM 3JIEKTPOJIUTaM OTHOCHUTCS ...

1) ruapoKCHI aMMOHHS

2) THIPOKCH]I KaJHst

3) XJIOpHI KalbLys

4) MapraHioBas KUCIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHMX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpEe.y.
[IpuuuHOii 3TOTO SBISAETCS ...

1) osnekTponus cosei
2) IMCOPOIOPIIMOHUPOBAHKE COJICH
3) ruagpaTHpoBaHUE CONei
4) Tuapoaus conei
10.3nauenne PH uncroii Boast npu 25°C cocrasiser

1)1 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuid yausepcureT uMm. I'.1.Hocosa

JAucnepcHble cUCTEMbI

B tecrax mo Teme «HI/ICHepCHLIe CUCTCMbID»: IICPBOC, BTOPOEC, TPCTHC U YETBECPTOC 3aJaHd OLICHUBAOTCA B

1 Gamr; IATOE M IIeCTOE 3a4aHus - B 3 Oajuia.

4.

Tect Nel

VYKaxuTe pa3mMepbl YaCTHI] KOJUIOUTHBIX CUCTEM

1)  wmenbme 1 HM

2)  6oabmie 100 HM

3) ot 1 uM mo 100 aMm

Kakue MOHBI CIOCOOHBI BBI3BAaTh KOATYJISALMIO KOJUIOWA, YACTHIBI KOTOPOTO MMEKOT MOJOKHTEIbHBII
3apsn?

1)  KaTHOHBI

2)  aHHOHBI

3)  ToNsApHBIC MOJIEKYI

JI1s1 Kakoro 3JEKTPOIUTa MOPOT KOATYJISIUU KOJJIOU/1Aa C TIOJIOKHUTENIBHO 3apsHKEHHOM 4acTHULIeH
OJKEH OBITh HAUMEHBIINM?

1)  xyopun Kanus

2)  cymbdar Kamus

3)  oprodocdar kanus

Munerna 3015 umeer crpoenne:  {[Fe(OH)s]m n Fe** -(3n =) CI'} x CI”

KaKOM 3JIEKTPOJIIHUT UTPAET POJIb HOHHOTO cTaduiu3aropa?

1)  xuopun xenesa (111)

2) Boma

3)  TUIPOKCH Kaust

ITpu B3aumopeiictBuu 20 ma 0,001H wutpata cBunuma (1) ¢ 10 mn 0,02H cynsdara xanus
obpasyercs 3016 cynbdara ceunna (11). K xakoMy smekTpoay AOMKHBI TepeMeniaThCsl YaCTHIIbI
JCTIEPCHOM (pa3bl mpH 31eKTposn3e?

1)  HaxomsATCs B COCTOSIHUM JMHAMHYECKOTO PAaBHOBECHS

2) K Karomy

3) K amomy

B nBe xon0Obl HamuTo 1o 50 Mt 3011 THAPOKCHIA Kene3a. JJist TOro 4ToObl BBI3BATh KOATYJISLHIO 30
notpeboBanoch 100aBUTh: B mepByIo — 5,3 mut 1H pactBopa xiopuna xanus; B apyryto — 18,7 ma 0,001H
pactBopa ¢ochara HaTpusi. BeraucianTe mopor Koaryisiui Kak/I0ro IeKTPOIHTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE Mnmpoumecchl

B Tecrax mo TeMe «OKHCINTENHHO-BOCCTAHOBUTEIBHBIC MMpOLCCCh): IEPBOC, BTOPOC, TPCTHC, HETBECPTOC

msToe 3aganus onennBaroTceda B 0,5 6amna; mectoe — B 1 0ailI; cenbMoe M BOCbMOE — B 2 0aiuia, a IeBITOe — B 2,5

0aJuIoB.

Tect Ne 1



1. Okucaurens — 3T0 aTOM, MOJICKYJIa UJIM UOH, KOTOpBIP'I cee

1) yBemMYMBAaET CBOKO CTEIEHb OKHUCICHUS
2) TPUHUMAET SIICKTPOHBI
3) OoTHaeT CBOM JJIEKTPOHBI
. IIporiecc BOCCTaHOBIICHHUSI KIMEET MECTO B CITydae, KOT/a . ..

N

1) HelTpambHBIE ATOMBI IIPEBPAIIAIOTCS B ITOIOKUTEIBHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTEIbHBIN 3apsi] HOHA YMEHbBIITACTCS
3) OTpI/IIIaTeJ'II)HHﬁ 3apsag MOHaA YBCIMYUBACTCA
. I3 mpencraBieHHbIX HIKe peakunii K OBP nucnponopuroHupoBaHust IPUHAIICHKUT ...

l) S + 2HNO; = H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  merayuIbl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CrenieHn OKKMCIICHHS KUCIOPO/a a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)-2;06)+2
3) a)-2;0)-1
. [lepmanranat kaaust B OBP, nmpoTekaronux B KUCIOM Cpejie, BOCCTAHABIMBAETCS IO ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  oxcuma maprania (1) MnO
. B peaknuu, nporekatomierr mo cxeme Cr,S3 + KNO; =2 KyCrO4 + KySO4 + NO okucienuto
MIOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  asorucepa
2)  cepau XpoM
3)  Xpom m a3or
. Cymma k03 pUIIEeHTOB B peakiliy, MPUBEACHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
. Cymma ko3¢ purmentos B peaximn KMnO4 + HCl o, = ... paBHa

[98)

)

~

o0

Ne)

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DneKTpoHBIN MOTEHIUAI OMPEACIISIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) Menneneea-Kaneiipona
3) bombimana
4) Appenuyca
2. Paccuwmraiire ]IC ragsBanndeckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcst Ha KaToJIe MPH AIIEKTPOJIN3e pacTBOpa HUTpaTa cepedpa?
1) Bomopoxn



2) cepebpo
3) a30THas KHCIIoTa
4) KucIoposa
4. VYxaxute cyMMy KO (GHUIMCHTOB B ypPaBHECHHUH JIEKTPom3a pactBopa Hutpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TmpuUBENEHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUNA  MPOTEKAET
CaMOINPOU3BOJIBHO B NPSMOM HallpaBiICHUU?
1). FeSO4+ Cu —...

2) CuSO,+ Fe —...
3) CuSO,+Na —...
4) HCl+Cu—...

6. Bplunciaure Maccy LMHKA, MOIYYEHHOI'O NPH JIEKTPOJM3e cyibdaTa IUHKA, KOTOPBIA MPOBOIWIN B
teuenue 20 cex npu cuiie Toka 1A

1) 2,1-10™

2) 0,05

3) 0,013

4) 6,7-107

7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IMPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,

NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEpHOKHCION
cpezne. B otBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BHeaynutopHasi camocTosiTelbHas padoTa OOYUYarONIMXCS OCYIICCTBISICTCS B BUAC U3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuana; opOpMIICHUS OTYETOB IO
nabopaTOpPHBIM paboTaM U BBITIOJTHECHHUS JIOMAITHUX 3aaHUH.

BapuaHTBI TeMAaTHYeCKHX JOMAIIHUX 3aaHHUI{ 1JIsi BHEAYIUTOPHOM caMOCTOSITEIbHOI PadoThI
CTYAEHTOB II0 TeMaM

JlomamHee 3aganue Ne 1

o TeMe «XuMH4ecKast TEPMOANHAMUKA»

B nomamHeM 3agaHum 1o TeMe «XUMHUYecKasi TepMOIMHAMHKAy: TIepBas 3aJja4a OlleHuBaeTcs B 2,5 6amia;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.

3amaua Nel

Hna peakumn CHy p + CO, p = 2 CO (y + 2 H, () onpenenure BO3MOXKHOE HaIpaBICHUE
CaMOTIPOM3BOJBHOTO TEUEHHs PEAKIHH TIPH CTAHIAPTHBIX ycIoBUAX M mpu Temmeparype T = 927 °C, ecrmn
TEIIOBOM D(P(EKT peakuum OO0 3aJaHHOM TEMIEPAaTyphl HE HW3MEHHTCA. YKaXKHMTE: a) BBIAEIACTCS WIH



MOTJIONIAETCS JHEPrus B XOAE peakuuu; 0) MpUYMHY HAWJICHHOTO WM3MEHEHHWs SHTponuu. Paccuutaiite
TeMIIepaTypy Hadajla peakinu.

3amayga Ne2

Berancnure temnoBoit  addekt peakuun: CaC;  + 2 HyOq = Ca(OH),  + C.H; (), monb3yscsk
CTaHJAPTHBIMU TEIUIOTAMH 00pa3oBaHUs pearupyronmx BeniectB. CKOJBKO TEIUIOTH BBIICIUTCS WIH
MOTJIOTUTCS Tipu oOpazoBannu 2,24 1 C,H,?

3agayga Ne3

ITo TepMOXUMITYECKUM YpaBHEHHUAM PACCUUTANTE TETIOBOM (PPEKT peakinu:
Hyy + CO; ) =CO ¢+ Hy Oy Tepmoxumudeckue ypaBHEHUS:

a) H2 () +% 02 = HQO () AH = '241,9 KI[)K,

6) 2CO ) + 02 )~ 2 C02 () AH = '566,2 KI[)K

Jomainnee 3aganue Ne 2

1o TeMe «XHMMHUYeCKasi KHHETHKA»

B nmomamaem 3amaHum mo TeMe «XWMHUYECKas KHMHETHKa»: TepBas 3ajada oleHuBaeTcs B 1,5 Gamna;
Bropas — B 0,5 Oajuia; TpeThs, yeTBepTas U nsras — B 1 Ga.

3amaua Nel

Peaxnus nmpotekaer 1o ypasHeHuto: O, ) +2 CO )y =2 CO; () HavanpHble KOHIIEHTpaMK pearupyrOIIuX
BemiecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Monb/11. Bo ckoiIbKO pa3 U3MEHUTCSI CKOPOCTh MPSAMON peaKLuy,
korga mpopearupyeT 30% CO? Bo CKONBKO pa3 M3MEHSATCS CKOPOCTH MPUMON W OOpaTHOW peakIuu, eciiu
YBEJIUYUTH JaBJICHHE B CHCTEME B /IBa paza?

3amaua Ne2

Ipu Temneparype 40 °C HEKOTOPOE KONMUECTBO BEIIECTBA BCTYIIACT B peaKiio 3a 20MuH. PaccunTaiite
BpeMs, TPH KOTOPOM 3TO K€ KOIMYECTBO BEIECTBA BCTYNMT B peakuuio npu Temmeparype 200 °C, ecim
TeMmreparypHbli KO3()(QUIIMEHT CKOPOCTH peakuy paBeH 2. Bo ckoibko pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakmum?

3amaya Ne3

Haiinute HauanbHpIe KOHIEHTPALMHI UCXOIHBIX BELIECTB U KOHCTAHTY PABHOBECHS PEaKIHH:
Fe @ + HyO o = FeO () + H, (y, ecnu paBHOBECHBIE KOHIIEHTPALMM PEArMPYIOLNIMX BEIIECTB DPABHBI:
[H,0]=0,3momb/11, [H,] = 0,4 Momb/m.

3agauga Ne4

M peakuponnoi cucremsl: CO y +HyO )= CO; vy +H, () HavanbHble KOHUEHTpanuu pasHbl: [HO] =
0,5 monp/n, [CO] = 0,6 moaw/n. OnpenenuTe KOHIICHTPAILMM BCEX BEIIECTB B MOMEHT PaBHOBECHS, €CIIH
KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya Ne5



Beipasute yepes KOHIICHTPAIIMH PeareHTOB KOHCTAHTHI PABHOBECHS CJICIYIOIINX PEaKIIUii:
Naw + 3 Hory = 2 NHs(y, AH = -92,2 xJIx;
COypy + Cy=2 COyqy, AH = +160,5 xJIx;
COw +H;0n =CO; ¢y +Hypy, AH=-41,1 x[Ix.

YKaxxuTe HampaBlICHUE CMEIICHUS XUMHUYECKOTO PAaBHOBECHUSI ATHUX pEaKUUi: a) MpU TMOHUKCHUHU
TEMIIEPATyPHhl, ECIIM AABIICHHUE ITOCTOSHHO; 0) TIPH MOBBIIIICHUHN JAaBIICHUS, €CIIA TeMIIepaTypa MOCTOsSHHA.

JlomamrHee 3axanue Ne 3

1o reme «PacTBopb»

B nomamrnem 3amanuu no teme «PacTtBopbi»: mepBasi, BTopasi, TpeThsl U MATas 3a7jaud OlleHHWBaeTcs B 1
Oarr; yeTBepTas u mecrtas — B 0,5 6amra.

3amauya Nel

B kakom o0beme Bojibl citeyet pactBopuTh 135t SNCl, aist monmyvenust 3M pactBopa xstopua ososa (1) ¢
TIOTHOCTHIO P = 1,405 r/mn?

PaccumraiiTe: a) MaccoByIO JIOJIFO BEIECTBA B PAacTBOpE; 0) MOJISPHYIO KOHIICHTPAIIUIO SKBUBAJICHTA; B)
MOJISTIBHOCTB; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHUYNTE MOJIEKYJISIPHBIC W HAIHIIUTE COKpallleHHble MOHHBIE YpaBHEHUS peaKIMid B3aWMOJEHCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCIl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaga Ne3

CocraBbTe 110 JABa MOJICKYJISIPDHBIX YPaBHCHUA peaKuHﬁ K CJIEAYHOIIUM MOHHBIM!
Ba®* + CrO/> — BaCrOy;

NH,” + OH — NH,OH;

ZnS + 2H' — Zn** +H,S



3anaga Ned4
Boraucnute pH 0,05M pacTtBopa cepHOI KUCIOTHI.

3agayga Ne5

Kakue u3 cienyromux coseit moasepraotes ruaponusy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIPHBIE YPaBHEHHUSI THAPOJIN3a COOTBETCTBYIOIIUX cojieil. Kakoe 3nauenwe pH (< mnmm> 7) umeror
pacTBOPBI ATUX COJEit?

3amaua Neb

Haiinure npomssenenne pactopumoctu PbCl,, ecoim B 200 M Bomel pactBopsieTcs 2,17 T 3Toro
COCAMHEHHS.

JlomamHee 3aganue Ne 4

1o TeMe «OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE nmpoueccon

B nomammem 3amanuu 1mo TeMe «OKHCIUTENbHO-BOCCTAHOBHMTEIIBHBIC IPOIECChI»: IEpBas 3aaada
orieHuBaetcs B 1,5 6amna; Bropas — B 2,5 6asuia; TpeThs — B 1 Oaini.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

Paccunraiite SIEKTPOMBIKYIIYIO CHIy W ONpEACIUTEe HANpaBiICHHE CaMOIPOHM3BOJIBLHOTO MPOTEKAHHS
MEpPBOM peakIuu TPH CTAHIAPTHBIX YCIOBUSX, WCIIONB3Ys 3HAYEHUS OKUCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
MOTEHIINAIOB:

H) + H3PO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

H[AuCl,] + H,0, + NaOH — Au +NaCl +0, + H,0
NH;ReO, +H, — Re + NH; + H,0

KBrO — 0O, + KBr

3anaya Ne2

CocTaBbTe ypaBHEHUS OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHil:
KMnO, + NaNO, + H,0—

NaCrO, + H,0, + NaOH —

Bi(OH); + Na,S;03+ NaOH —

Bi,O; + C —

Mg + HN03 (pa36)_>



3amaya Ne3

Hanbl 1Be okuciautenbHO-BoccTaHoBuTebHBIE mapbl: KNO,, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaONUIIeH CTAHAAPTHBIX OKHUCIHUTENLHO-BOCCTAHOBHUTEBHBIX MMOTCHIIUATIOB, COCTABBTE YPaBHEHHE BO3MOXKHOMN
peakiuu B ykazanHol cpene (HNOj). Paccunraiite 3HaueHe 3NEKTPOIBUKYILECH CHITBI PEaKIIH.

JlomamnHee 3axanue Ne 5

o TeMe «3.J1eKTp0ngnqec1me CHCTEMBD>

B nomainHem 3agaHuM 10 TeMe «DJICKTPOXMMHUYSCKUE CUCTEMbI»: IIEPBas 3ajayda OlleHuBaeTcs B 1 Gai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gaia.

3amaua Nel

CocTaBbTe 3JEKTPOHHO-MOHHBIE YpaBHEHMS DJEKTPOIHBIX MPOIECCOB W MOJIEKYJSIPHOE YpaBHEHHE
TOKOOOpa3yrollie peakiuu, MpoTeKaromei mnpu pabore ragpBanudeckoro snementa Co/Co(NOs), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHUYECKOT0 3JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[IpuHAB MOTeHIMAN aHOJAa PAaBHBIM CTAHAAPTHOMY 3HAUEHHUIO, PACCUMTANTE KOHIEHTPAIUIO KaTHOHOB
MeTaJuia B KaTOJTHOM pacTBope, Mpu Kotopoit DJ]C ragpBaHHYECKOro deMeHnTa ymenbimutes Ha 0,02B.

3ajgaga Ne2

[IpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJISPHBIE YPaBHEHUS PeaKIuil, MPOTEKAIOUNX MPH
ANEKTPOXUMHYECKOI Koppo3uu ranpBaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3IyXe.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3HUH B KUCIIOH cpene 3a 20 MHH, €Clii CKOPOCTh KOPPO3UHU
coctasuia 0,01 /4.

3amaya Ne3

CocTaBbTe 3IEKTPOHHO-MOHHBIE YPaBHEHUS AIIEKTPOJHBIX IIPOIIECCOB (aHOA MHEPTHBIN) U MOJIEKYJIAPHOE
YpaBHEHUE pEaKLUU, MPOUCXOAIIEH IPH AIIEKTPOIU3E:

a) pacrutaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUecKoe KOJMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektpoiuse Co(NOz),,
€CJIH JIEKTPOJIN3 MMPOBOIMIIN B TeueHNH 1 4. BeIxoa mMerarmia mo Toky coctaBui 85%.

VkaxnTe BO3MOKHBIC IMPUYNHBI YMCHBIICHHWA BbIX0Aa METaAJlIa 10 CPAaBHCHHIO C PACYCTHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJAHUE




Tema 1.

l'[epnozmqecxaﬂ cucTEeMa 3JIECMECHTOB
CTpOCHHE aTOMA

3ananue 1. OxoHuaHue 3NEKTPOHHOHN bopmyIIBl
....6526p1'.Y1<a>1<1/1Te MOJIO)KEHUE DJIEMEHTa B MEPUOJUUYECKOU
cucTeMe: TepuoJ, TpyIIy, NOATPYIIy, Ha3BaTh JJIEMEHT.
CocTaBbTe INEKTPOHHYIO (OPMYITy aTOMa DIIEMEHTA. YKaXHTe
JJIEKTPOHHOE ceMeiicTBO, MeTaul M Hemerami. CocTaBbTe
ANIEKTPOHHO-TpadUIecKyto GOpMyITy AJs yKa3aHHBIX AJIEKTPOHOB
B HOPMaJIbHOM COCTOSIHUH.

3amanme 2. YKazaTb BCE KBAaHTOBBIC 4YMCIA JJISI AJIEKTPOHOB,
OTBEUAIOMINX CIIEAYIOIEH AIeKTPOHHOH hopmyIre 5p6

Tema 2.

KuciaoTHO-0CHOBHEIE CBOIICTBA
BelllecTB

3ananue. CocTaBpTe ypaBHEHUS PEaKLU, IIPU MOMOIIU KOTOPBIX
MO>KHO OCYIIIECTBHUTD CIIEAYIONINE TTPEBPAIICHUS

Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH),]

Tema 3.

XumMuyeckas TEPpMOAUHAMUKA

3apanme 1. Jna peakun FeOu) + Hyp = 3Fe0k) + HO(
OIpeZIeITITe BO3MOXKHOE HAMpPABICHUE CaMOIPOH3BOJIGHOTO TEYCHHS
peakuuu IpH CTaHJAPTHBIX YCIOBMSX M IIpU Temmeparype t
=1227°C, ecrmm TerioBoit >(PGEKT [0 3aTAHHOA TEMIICpAaTypsl He
W3MEHUTCSL.

VYkaxkure: a) BBIICIACTCS WIH TOTTIOIASTCS SHEPTHS B XOZIE PEaKIIHN;
0) TmNpUuMHY HAMJICHHOTO M3MEHEHWs DSHIpoIMH. Paccuwraiite
TEMIIEpaTypy, IpU KOTOPOM YCTaHABIMBAECTCS pABHOBECHE U
MPOMCXOIUT CMeHa 3Haka AG.

3aganue 2. Berancimre Teruooit sddek peaxipm 3Fes04 ) + 8Alk) =
4AILOsk) + 9Fek), TONB3YACH CTAHAAPTHBIMU  SHTAIBIMSAMH
o0pa3oBaHusl pearupyroimx BeriecTB (mpuwiokenue 3). CKOJIBKO
TETUIOTHI BBIIENUTCS (TIOTJIOTHTCS) TIpH 00pa3oBaHWM BelecTBa Fe B
KOJI4ecTBe 56 r?

Tema 4.

XuMu4yeckass KHHETHKA U
XUMHUYECKOC PAaBHOBECHE

3apganme 1. TemneparypHblii K03((GUIMEHT peakuuy paBeH 2,5.
Kak wu3MeHHMTCS CKOpOCTh peakluu: a) TPy TOBBIIIEHUH
temnepatypsl oT 60 10 100°C; 0) mpu oxJIaXKIeHUH PEaKIIMOHHOMN
cMmecHu ot 50 go 30°C?

3apanme 2. [Ing o6patumoit peakiun Fe;0y ) + Hyyy = 3FeOyq +
H,O3anmummTe BolpaskeHHe KOHCTaHTHI paBHOBecust AHC, K[k =
+69,8. Tlpeanoxwure criocoObl yBeTHUEHHUS KOHIIECHTPAIIUH
MIPOJYKTOB PEAKIIHH.

Tema 5. PacTtBOpsI

3ananmue 1. B 180 mut Bogst pactBopeno 20 r cynshara MmapraHia.
[Momyuwnncst pactBop mnotHocThi0 1,101 /M. Beramncnure
MOJISIPHYIO, HOPMAaJIbHYIO0, MOJISUTFHYIO KOHIICHTPAIIUN U
MaccCOBYIO JIOJI0 PAaCTBOPEHHOTO BEIIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS peaKkyii B3aUMOACHUCTBHSI B PACTBOPAX MEXKILY:

Bi2(804)3 u NaOH; FeC|3 u HZS,
NH4OH u MnCIQ, H2804 u Ba(OH)Z

3amanne 3. CoctaBbTe HOHHO-MOJIEKYJISIPHBIE M MOJIEKYJISPHBIC
ypaBHeHus1 ruaponmnsa coieir Na,SiOs, SbCl;, Rb,SO,4 Kaxoe




3raueHue pH (>7, <7) UMeIOT pacTBOPHI 3TUX COJCH?

Tema 6. 3aganue. MeTo0M 3JIEKTPOHHOTO OanaHca moadoepure

KOB(b(bI/IIII/IeHTI)I B YPaBHCHUAX, YKAXKUTC OKHUCIIMTECIIb U

OKHCIMTENLHO-BOCCTAHOBUTE/ILHbIE BOCCTAHOBUTEJIb, HAITUIIUTE 3JICKTPOHHBIE YPAaBHEHUS IPOLIECCOB

CBOUCTBA BEINECTB OKHCJICHHUA U BOCCTAaHOBJICHUS

H3P03 + Kl\/an4 + HZSO4 = H3PO4 + MnSO4 + KzSO4 + Hzo

CUSO4 + H3P02 + Hzo =CuH + H3PO4 + HzSO4

3ananue 1. 111 raapBaHUYECKOrO 3JIEMEHTa, 00pa30BaHHOTO
IJTJACTHHAMU U3 METaJNIOB
Tema 7. Zn wu Ag, NOTpY>KCHHBIX B PaCTBOPHI X COJICH C KOHIICHTpAIUCH

HMOHOB MCTAJIJIOB

DJIEKTPOXMMHUYECKUE CHCTEMbI o -
A" =0,01u B™ =0,05

1) cocraBbTe CXeMy rajJbBaHUYECKOTO JIEMEHTA,

2) HANHMIIUTE YPaBHEHUS DJICKTPOHBIX IPOIECCOB U
TOKOOOPa3yIOIIeH PeaKIIuH;

3)  paccuuTaiiTe AMEKTPOABIKYIIYIO CUITY FAIbBAHUYECKOTO
3JIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHHS JIEKTPOJHBIX MPOIECCOB

(aHOI MHEPTHBIN) U MOJNEKYJISIPHOE YpaBHEHUE peaKIuy,
MIPOXOAAIIEH IPH NEKTPOJIN3E paciiiaBa WK PacTBOPa
anextponuta  pacmias CaCl;

BeruncnnTe Maccy MeTasuia BBIISIUBIIETOCS Ha KaTO/E, €CIIU
3JIEKTPOIIN3 MPOBOAMIM Tpu cwiie Toka A =10,0. B TeueHHe
BpeMeHH = 2,5 4.Beixox merama o Toky Bt cocraBun  98%.

3aganue 3. CocTaBbTe ypaBHEHHS 3JIEKTPOJHBIX IIPOIIECCOB U
MOJIEKYJISIPHOE ypaBHEHHE PEaKIUH, IIPOTEKAIOIISH pH
AIIEKTPOXUMHUYECKOW KOPPO3UH rajbBaHonapsl: Pb - Sn

a) B KHCIION CpeJIe;

0) B atMoc(hepe BIaXKHOTO BO3TyXa.

KOHTpOJIbHLIe BOIIPOCHI IO TEMaM

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «XumMuuyeckas TEPMOANHAMUKA»

OCHOBBI XUMHYECKOW TEPMOANHAMHKH: TIOHSATHE CHCTEMBI, BUABI CUCTEM.
TepMorHaAMHYECKHE ApaMETPhl U GYHKIIUH COCTOSIHUSI CUCTEMBI.

Buytpennsis sneprus. Padora. Terora.

[lepBblii 3aKOH TEPMOTUHAMUKH (BBIBOJX).

OHTanbnus Kak GyHKIUS COCTOSHHS CUCTEMBI. DHTAJIBITN 00pa30BaHHs BEIIECTBA.
TermoBoit >pdexkT xumMuueckoi peakinu. DakTopbl, BIUAIONIME HAa TEIUIOBOH 3()(EeKT XUMUUECKOH
peaxuu.

7 Tepmoxumus. 3akon ['ecca.

8.  CnexncrBus u3 3akoHa ['ecca.

9.  DHrponus Kak QyHKUIHUS COCTOSIHUS CHCTEMBI.

10. Bropotii 3aK0H TEPMOANHAMHKH.

11. Tperuii 3aKOH TEPMOTUHAMUKH.

o E
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Ouneprus ['nb0Oca.
HampagieHnue caMOmpor3BOIbHOTO MPOTEKAHUSI XUMHUYCCKUAX PEAKIIUH.

KOHTpOJIbele BOIIPOCHI IO TEME «XuMH4YecKasi KHHETHUKA

Xumndeckast KuHeTHKa. CKOPOCTh XUMUYECKOM peaklui U METO/IbI €€ PeryJIHpOBaHNUS.
BrmsiHue KOHIIEHTPAMK Ha CKOPOCTh XUMHYECKOH peakiiiuy (3aKOH JAEHCTBYIOIMINX Macc).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckoi peaknnu. [lpasuio Bant — [Nodda.
Teopust akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBalUK. Y paBHEeHUE AppeHuyca.

Teopust mepexoIHOTO KOMIUIEKCa. DHEpPreTHIecKas AnarpaMma.

KpuBas MakcBemia — bonpiiMana. DHepreTHdecKuii 6apsep.

Karanutuyeckue CUCTEMBI.

Bnusinue kaTanuzaTopa Ha CKOPOCTh XUMHUYECKON PEaKIUU.

I'oMOreHHbIN U T€eTepOreHHbIN KaTanus.

KonebarensHble peakiuu.

Xummueckoe paBHoBecre. OOpaTUMbIe 1 HEOOpaTUMBIE PEaKIIHH.

KoHncTaHTa XUMUYECKOTO PAaBHOBECHSI.

Cwmemenne xumudeckoro paBHoBecust. [Ipuniun Jle—1llarense.

BiusiHue KOHIIEHTpaluy, JaBJIECHUS U TEMIIEPATYypPBhI.

®a30BbIC paBHOBECHSI.

®a30BBIE AUATPAMMBI I OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtposabHbie Bonpochl o teMe «PacTBopbh»

ITonsarue pactBopa. PactBopuMoCTh BeliecTBa. PacTBOpUMOCTh rasa.

PactBopbl. CriocoObI BRIpaYKEHUS KOHIIEHTPAIIMK PacTBOPOB (MaccoBasi JIOJIsl, MOJISIpHAsT KOHIICHTpAIHS,
MOJISIpHAst KOHIEHTPAIHs SKBUBAJIEHTA, MOJIbHAS I0JIS, TUT).

KonnuratusHele cBoiicTBa pacTBOPOB. M ieanbHbIil pacTBOp.

3akoHsl Payins: | (Tonomerpuueckuii) u |l (30ynnrockonnueckuii 1 KPHOCKOIMMYECKHIA).

OcMmoc. Ocmotuueckoe aapineHue. CxeMa ocMOMETpa.

KucnotrHo-ocHOBHBIE B3aMOIEHCTBUS BEILIECTB.

Honnas Teopust KUCIOT U ocCHOBaHUN AppeHunyca. OCHOBHBIE MIOHATHS U MOJIOKEHHS TEOpUU AppeHnyca.
Juccounanys KucioT, OCHOBAaHUN M COJIEH € TOUKU 3pEHUs] HOHHOW Teopuu AppeHunyca (IpUMephbl).
Crenenp nuccorarui. CHIBHBIC U CJIA0BIE SJIEKTPOJTUTEL.

Jucconmanys ciadbIx NeKTpoauToB. KoHCcTaHTa TMCCOIMAITUH.

3akoH pa3dasnenus OcTBaibaa.

Peakuun noHHOro OOMEHa MeEXIy OJJEKTPOJIUTaMU (Ha IpHUMEpe peakuuil oOpazoBaHMs cinaboro
3JIEKTPOJINTA, OCAIKA U Ta3a).

IIpon3Benenue pacTBOPUMOCTH.

Honnoe npousseaeHne Bobl. BogopoaHbIil 1 THAPOKCHUIIBHBIN MTOKAa3aTEIH.

T'maponus coneit. Tumnsl ruapoan3a coei.

KonmuecTBeHHBIE XapaKTEPUCTHKH MIPOIIEcca THAPOIU3A.

@DakTOpHl, BIUAIONNE HA IPOLECC THAPOIHU3A.

KoutpoabHblie Bonipochl 1o TeMe «/lucnepcHble CHCTEMBI»

T'ereporennsie cmecu. JlucnepcHbIE CUCTEMBI.

HucnepcHocts. Kitaccudukanum TucnepcHbIX CHCTEM.
Kommounusie pactBopsl. JlnoduiabHble 1 THOGOOHBIE KOJTOUIBL.
Croco0b!I TTOTydIeHHS KOJIOUTHBIX PACTBOPOB.



CLONoGORrLNE

CrpoeHure KOJTOUIHBIX YaCTHL.

IIpaBuno ®asHca — [eckona.

Y CTOMYMBOCTD KOIJIOUAHBIX cucTeM. CTaOHIN3aTopHlI.
Koarymsiuus mnouiabHbIX 1 THOPOOHBIX KOJTOUAOB.
CenmMeHTAaIVsI KOJUTOUIOB.

Koarymsmms KoJUTOnaHBIX PaCTBOPOB 3JIEKTPOIUTAMH.
[MpaBuno lyneue — 'apan. Koarynupyromas crnocoOHOCTb.
Onrryeckne cBOWCTBA KOJIOUIHBIX PACTBOPOB.
DJeKTpUYECKHEe CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

npoiecchb

OCHOBHBIC IIOHATUA TCOpI/II/I OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ.
OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHBHLIe CBOﬁCTBa BCHICCTB.

BakHelimme OKACINTEIN ¥ BOCCTAHOBUTEH.

Tuns OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKINH (TIPUMEPBHI).
OKI/ICHI/ITCHBHO-BOCCTaHOBHTeHBHbIﬁ IIOTCHIUAJI.

Ypasuenue HepHcra.

CocTaBiieHre OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITHIA.
HaHpaBHCHI/IC OKHCIINTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ.

KOHTpOJ’ILHLIe BOIIPOCKHI IO TEME «3.11eKTp0xuanecmle CUCTEMBD»

DnekTpoxuMudeckue cuctembl. Kitaccupukaius 3MeKTpOXHMHYECKUX TTPOIECCOB.
DIIEKTPOXUMHUUYECKHE MPOLECCHI, IPOTEKAIOIINE HA TPAHULIE Pa3Aelia «METAJLI — PaCTBOP».
lanbBanuueckuii anement Janmamst — SAkoomu.

DIEKTPOABIKYIIAS CHJIa TAIbBAHMYECKOTO 3JIEMEHTA.

I/ISMepeHI/Ie QJICKTPOJHBIX IMOTCHIHAJIOB. PSII[ CTAaHAAPTHBIX JJICKTPOAHBIX IOTCHIHAJIOB.

METaJUIOB B COOTBETCTBHUH C UX TIOJIOXKCHUEM B DSy HAIIPSKECHUH.
YpaBuenue HepHcra.

DIIEKTPONIN3 PacIIaBOB U pacTBOPOB. KatogHble U aHOIHBIE TPOLECCHI.
OO0benuHeHHsIH 3akoH Dapazes. Berxon mo Toky.

Kopposus meramnos. Knaccudukarus Koppo3HOHHBIX TPOIECCOB.
Xumuueckasi KOppo3usi.

CBolicTBa

SHCKTpOXI/IMI/IHCCKaH KOppo3usi. AHOZ[HOC OKHCJICHHUEC ME€TaJlllIa 1 KaTOAHOC BOCCTAHOBJICHHUC OKHMCIIHUTCIIA.

IIpuMepsl KOPPO3HH B KUCIION cpene U aTMOCPEpHON KOPPO3HUH.
CKOpOCThH KOPPO3UH.

3amura MeTajuioB OT KOPPO3UH.

3alUTHBIE TOKPHITHSL.

DNEKTPOXUMUYECKHE CITOCOOBI 3aIIUTHI OT KOPPO3IUH METAIIIOB.
XuMHUUeCKHe UCTOYHUKHU TOKA. ['anbBaHUUECKUI 3JIEMEHT.
XUMHUUECKHEe UCTOYHUKHU TOKA. AKKYMYJISTOPHI.

XHUMHYECKHE UCTOYHHUKH TOKa. TOINIMBHBIE DJIEMEHTHI.



MNMPUJIOXKEHMUE 2
7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpCI[eJIeHHbe/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHUS] U OLIEHOYHbIE CpeACTBA /AJsl NPOBeleHHs
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1: Criocoben MPUMCHATb CCTCCTBCHHOHAYYHBIC U 06meHH>1<eHeprIe 3HaHUA, MCTOJAbI MATECMATHUYCCKOI'O aHaJIM3a U MOACIIMPOBAHUSA B

pohecCuOHANBHOM NesTeIbHOCTH

OIIK-1.1:

HCHOJ’IL?»yeT CCTCCTBCHHOHAYYHBIC
3aKOHBI U TPUHIUIIBI IPHU PCIICHUN
MNPAaKTUYCCKUX 3a/1av

16.
17.

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

Hepeueub meopemuidecKux 6onpocoe:

OCHOBBI XMMUYECKON TEPMOJUHAMUKHU: CUCTEMA, TEPMOJIUHAMUYECKUE MTapaMETPbl CUCTEMBI,
(GYHKIIUHM COCTOSIHUS CUCTEMBI. [1epBbIii 3aKOH TePMOJUHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

Onrtanbnus. 3akoH ['ecca u creacTBUs U3 HETO.

OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJUHAMUKHU.

Oueprus ['m66ca. HampapiieHus XUMHYECKHUX MPOIECCOB.

Xumnueckass kKuHeTHKa. CKOpOCTh XUMHUYECKOW peakiuu. CpemHsis U UCTUHHAS CKOPOCTH
peakuun. Kunernueckas kpubasi.

CKOpOCTb peakiiui U METObI €€ PeryIHPOBAHMUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

DHeprus akTUBaIuu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHEHHE AppeHuyca.

KaranuzaTopsl 1 KaTanUTUUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTalus.

KaTtanuzaTtopsl 1 KaTaIUTUYECKHE CUCTEMBI. [ €TEpOreHHbIN KaTaus.

. XMMHYECKOE paBHOBECHC. KoHcTanTa XMMHYECKOTO paBHOBECHA.

Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.

PactBopbl. CiocoObI BeIpaskeHUs! KOHLEHTPAIlUK PacTBOPOB.

PactBopbl anexkTponnToB. CTeneHb M KOHCTaHTa 3JEKTPOIUTHYECKOM IUCCOLMALUU. 3aKOH
pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocTts. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE 00pa3oBaHHMS U PACTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHOE pounssenenne Boabl. pH.

I'mppomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kinaccudukanus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.

CTpoeHue KOJIOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouJHbIX pacTBOPOB.

OKHMCIHUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

24. DNEeKTpOXUMHUYECKUE CUCTeMBbl. 3aKoHbl Dapajes. DIeKTPOIHbIN MOTSHIIHAT.

25. T'anpBanmueckuii anemMeHT Jlanmais Skoow.

26. DJIEKTPOXUMHUYECKUE CHCTEMBI: SJICKTPOJIN3 paciuiaBoB. [[puMeHEeHHE AIeKTPOIIH3a.

27. DnekTponu3. AHOTHBIM M KaTOIHBIM MPOIIECCH MPHU 3JIEKTPOJIM3E PacTBOpoB. IIpumeHeHue
AJEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3alIMTHI METAINIOB OT KOPPO3HUH.

OIIK-1.2:

Pemaer CTaH/IapTHbBIE
npoeCCHOHANIBHBIE  3aJlay c
MPUMEHEHHEM  OOIIEUH)KEHEPHBIX
3HAHUU

Ilpumepnvle npakmuyeckue 3a0anun

1. g peakumu CHy () + CO, () = 2 CO ) + 2 Hy (1) onpeniennte BOZMOXKHOE HAIIPABJICHUE
CaMOIPOM3BOJILHOTO TEYECHUS PEaKIU PU CTAHJAPTHBIX YCIOBUSAX U Ipu  Temnepatype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJAE peakuuu; 0) NpUUMHY HAWJEHHOTO U3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nowy + 3 Hary = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) IpU MOHMKEHUH TEMIIepaTyphbl, €ClIi JaBJIeHUEe OCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs s npuroronienus 2 i1 0,25M pacteopa?

4. Kakue w3 crneayromux coneil moaseprarorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIIPOJIM3a COOTBETCTBYHOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3ok rEIpOKCHIA MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 3011 W HaIMIIUTE
(bopmMyTy ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOJABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, HCIIOJNIB3YS 3HAYEHUS
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMaos Hl + HiPO, — J, + H3PO3; + H,O0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJSpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpeze; 0) BO
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpenie 3a 20 MUH, ecliu
CKOpocTh Kopposun coctapmia 0,01 /4.
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O1eHOYHEIE Cpe€acTBa

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPaBHEHHS 3JIEKTPOJHBIX IPOLIECCOB (aHOA HHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINHU, TPOUCXOAAIIEH TPpH AeKTposuse pactBopa CoSO4 Brruncnure
(bakTHYeCcKoe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIIK-1.3

[Tpumensier METO/IbI
MarTemMaTndcckKkoro aHaJn3a JJIA
pelieHus 3a7au TEOPETHUECKOTo U
MIPUKIIQHOTO XapaKkTepa

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU M3 YKa3aHHBIX HU)KE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, ximopua menu (1), oxcua yrmepona (1V), oxcua
ceunua (ll), rugpokcun amomMuHus, ruapokcus aMMmoHus. CocTaBbTE ypaBHEHHS BO3MOYKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIICHHsSI okcuma xene3a FezO, yriepomom mpu
cTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBnenus Fe304: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 (huMeHT peakiuy paBeH 2,5. Kak M3MEHHUTCS CKOPOCTh peakIMu: a) IPH
noBbleHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakUuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOu) + Hypy = 3FeO) + H O 3anuiure BbIpaXkeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeTMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxkiuu.

OIIK-3: Co

ocoOeH B cdepe cBoeil mpodeccHOHATBbHON NeATeNBHOCTH MPOBOAUTh HM3MEpPEHUs M HaOrofeHusi, oOpabaTbiBaThb U IPE/ICTaBIISATh
SKCIIEPUMEHTAJIbHBIE JAaHHBIE U PE3YJIbTaThl UCIIBITAHUN

OIIK-3.1

BreiOupaer U mpuMeHsSET METOIbI U
CpeJlicTBa U3MEpPEHUs i1 00paboTKH
IKCIIEPUMEHTAIBHBIX  JIAHHBIX U
PE3yNbTAaTOB MCTIBITAHHMA

Ilpumepnvle npakmuueckue 3a0anus:

1. Onpenenure TEPMOIMHAMUYECKYIO BO3MOXKHOCTD ITpoTekanus peakuuu CaO ) + 2 Cy) =
= CaC; () + CO(p), AH; = 460 x/I)x npu cranmapTHeIX ycnoBusax. Paccuuraiite Temneparypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jlx/Monb-K;
S(CO)=197 Idx/moms K.

2. T'omoreHHass peakuusi npoTekaerT mo ypasHeHuto H, ¢y + I, n = 2 Hly). Hauanpnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, uoga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopozna?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mn. Paccuutaiite crienyromue KoHueHTpamuu noiaydusiierocs pactsopa: ®(Ca(OH),); Cy; Cox;
Cm; N(Ca(OH),) u N (H,0); T.
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UH/IMKaTOpa KOMIIETEHIHH
4. Ompepenute NPOAYKTHI pPEaKIMH B CIEAYIOIIUX B3auMojaeWcTBUAX. Hamummre ux B
MOJICKYJISIPHOM U MOHHOHU (opmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
5. HamucaTh MOHHBIE U MOJICKYJISIpHBIC ypaBHEHUs peakuuii ruaponusa coneid: KzPOy; NapSOy;
ZnC|2.
6. CocTaBpTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIII:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NaySO3 + HyO —.
7. Hammcarbs 3JIEKTPOHHBIE YPaBHEHHs SJIEKTPOAHBIX IIPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
1OHOB MeTaiuioB pasHsr: [AI*1]=0,001 monb/i1, [Co%*]=0,1 Mous/iL.
OIIK-3.2 [IpoBoaut JKCIIEPUMEHTAIIbHBIC Ilpumepnvie npakmuueckue 3a0aHUA:
UCCIIETOBAHUS u UCIIONIB3YET [TpoBecTu aHanu3 BIUSHUS KOHIIEHTPAIIUU HA CKOPOCTh XUMUYECKOM peakuuu
OCHOBHBIC TpueMbl o0pabotku u | Na,S;03 + H,SO4 = S + SO, + NaSO4 + HyO mo skcnepumeHTanbHBIM AaHHBIM. [IpoBectn
MIpeICTaBICHUS MOJTyYEHHBIX | 00pabOTKY MOTYYSHHBIX JAHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIA.
JAHHBIX B chepe cBoei [ Pe3ymbraTsl ONTOB MPEACTaBUTH B BUIE TAOIHUIBI 1.
po¢eCCHOHATIBHOM 1eATENbHOCTH Tabmuna 1
Howmep O06beM, Ml Konuenrpanus Bpems Ckopoctb
ombiTa | NayS,;03 H,O H,SO4 Na,S,03, 107 | mosBrenus peakuuu, 10,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 3) 2 3,9
4 4 4 2 5,2
3) 3) 3 2 6,5
ITo nanHbIM TabIUIBI 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT KOHIEHTpAIUU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcmucc xoHneHTparwio NapS;Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIIHH.
Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMy OT KOHIEHTPAllMU THOCYIb(aTa HaTpusl.
OIlK-3.3 Cocrasnsier OTYETHI 1o Ilpumepnvie npakmuueckue 3a0anus:
HKCHEPUMEHTATbHBIM u 1. Ilpu npokanMBaHUM METALIMYECKOTO0 THUTaHa oOpasyeTcs Oenblii MOPOIIOK, KOTOPBIM
TEOPETUUECKUM HCCIIEIOBaHUSM, | pACTBOpSIETCS B KOHIIEHTPUPOBAHHON CEpPHOM KHUCIOTE U CIUIaBIseTCs €O Menoubto. Yrto
BKJIIOYAsI aHaJM3 | IpeacTaBisieT co0oii 3To coenuHenne? Hanummre ypaBHEHUs BCEX YKa3aHHBIX peakIuil.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

IKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB B
chepe cBoedl mpodeccHOHATBLHOM
JESTeIbHOCTH

2. Ckonbko MHJUTMIUTPOB 96%-HOro pactBopa CepHOW KHCIOTHI C IUIOTHOCTHIO 1,84 r/mMn
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

3. Kakue BemectBa MU B KaKOM KOJHYECTBE BBIACTATCS Ipu mnpoxoxaeHun 48250 Ki
aJeKTpUUecTBa 4epe3 pactBop xisopuaa mapranua (l1)? CocraBbTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

4. AmomuHuit ckienan ¢ menpto. Kakoi u3 MeramioB OyneT KOppoAUpOBaTh B CPeie CEpHOI
KHCIIOTHI M aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUECKONH KOPPO3UH.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHasi arrecTanus MO JUCHUIUIMHE «XUMHS» BKIIOYACT TEOPETHUECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHHI U BJIaJICHHA, IPOBOIUTCS B (hopme
IK3aMeHa.

DK3aMeH M0 JIaHHOW JUCHHUIUIMHE MPOBOIUTCS B YCTHOH (hopMe MO SK3aMEHAIIMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3ajlaHue.

Ilokazamenu u Kpumepuu oyeHUBaAHUSA IKIAMEHA:

— Ha OIEHKY «OTJIHYHO» (5 0aIIOB) — 00y4JaIOUIHIACS TEMOHCTPUPYET BHICOKHI YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xxopomo» (4 6amna) — oOyJaronuiics IeMOHCTPUPYET CPEIHUN YPOBEHB
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATMUTUYECKUX OTIEPAIIUsX, IEpEeHOCEe
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOydaroluiicss JEMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJIBHBIX MEPOTPHUSTHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBIISECTCSI OTCYTCTBHE OTACIbHBIX 3HAHWHM, yYMEHUWH, HABBIKOB,
0OyJaIOIIMICSA HCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHUS TIPU ONCPUPOBAHMM 3HAHUSAMH U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLIEHKY «HeYHOBJIETBOPUTEeIbHO» (2 Oamia) — oOydaromuiics J€MOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKAeT CYIIEeCTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/O0BJIeTBOPUTENAbHO» (1 Oamn) — oOydaromuiics He MOXET MMOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
MHTEIJIEKTyadIbHbIe HABBIKU PELISHHS MPOCTHIX 3a/1a4.



