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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHMS TUCHUIUIMHBL «XUMUS» ABISETCS GopMupoBaHue (yHIaMEHTAIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IIOHSATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIHCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHH; pa3BUTHE HAaBBIKOB
CaMOCTOSITENIbHOW  pabOThl, HEOOXOAUMBIX JJIS MPUMEHEHUS XUMUYECKUX 3HAHUM B
PAKTUYECKOHN JIeATEIbHOCTH.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

Jucuunnuaa XuMusi BXOAUT B 0053aTeIbHYIO YacTh y4eOHOTo IIaHa 00pa3oBaTeIbHOM
IPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus B 00beMe cpeHel 00pa3oBaTeIbHOM MIKOJBI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUUILUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

be3onacHOCTh KU3HENEATEIBHOCTH

TexHomorus 00pabOTKH MaTepUaIOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare oCBOEGHMS NUCHUIUIMHBI (MOIyisl) «XHUMHS» OOydarolLUHCs JOJIKEH
o01aaTh CIeAYIOIUMU KOMIETEHIHSMMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 Cnocoben pemars BOOPOCH MPOo(ecCHOHANBHON  NEeATENbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIICUH)KEHEPHBIX 3HAHUM, METOJOB MaTEMAaTHYECKOTO aHaiu3a U
MOJICJIUPOBAHUS

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHayyHble M OOIIEMH)KEHEpHble 3HAHMUA IS
pelIeHHs BOPOCOB B PO(ecCHOHAIbHOM JesITeIbHOCTH
OIIK-1.2 [Ipumensier METOJIbI MaTeMaTU4YECKOro MOJIEIIUPOBAHUS npu

MPOEKTUPOBAHUU U pa3padOTKe Xy10’KECTBEHHO-TIPOMBIIUIEHHBIX U3/IEIHH,
MaTepuajoB W TEXHOJOTUH UX NPOU3BOJCTBA, BKIIOYas CO3/IaHUE
3D-mozeneit A KOHCTPYUPOBAHUS Pa3pabaThIBAEMBIX U3IEIUI

OIIK-1.3 [IpumensieT METOBI MATEMATUYECKOTO aHAIM3A Ul pacueTa KOHCTPYKLUN
XYJ0’KE€CTBEHHO-TTPOMBIIIJIEHHBIX 17631 (0 12471 u BBITIOJTHEHUS
TEXHOJIOTMYECKHUX PacueTOB




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 58,1 akaj. 4acos:
— ayauTopHas — 94 akaJ. 4acos;
— BHeaynutopHas — 4,1 akan. yacos;

— caMocTosTenbHas padora — 50,2 aka. 4yacos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast 3 =
o | xonrakTHas pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . P Kon
S 3 © | caMOCTOSITENbHOH | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 £ m .. | xoMnereHIK
@) g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakrt. | = Q&
Jlek. 2 s aTTecTaluu
3aH. 3aH. | O &
1.
OdopmieHne
oTyera 1o
nmabopaToOpHEIM 3ammura
paboTam. 71a00PaTOPHBIX
1.1 OcHoBHBIE 3aKOHBI CaMocTosiTenpHOe pabor OIK-1.1,
) 12 | 4/41 8 o ) OIIK-1.2,
XUMHH. u3ydyeHue yueOHoi | Cnava gomaimrHero OIK-1.3
JUTEPATYPBI. 3a1aHMs. '
Brinmonnenne TectupoBanue.
JIOMAITHETO
3a1aHMs.
OdopmieHue
oTYeTa 1o
nabopatopHoi 3amura
1 pabore. nabopaTtopHOH
Brinmonnenne a00ThI OIK-1.1,
1.2 Metasuisl ¥ CIUIaBHI. 4 12/1,41 4 TBODYECKOTO gaH.II/ITa. OIlK-1.2,
P OITK-1.3
3aaHMs. MPE3CHTALINH.
CamocrosrensHoe | TectupoBaHue.
u3y4yeHHue yueOHoH
JIUTEPATYPBI.
OdopmieHue
oT4eTa 1o
1.3 Xumuueckue N 3amura
COCIIMHEHHUSI B COCTaBe nadoparoproii 71a00paTOpHOI OMK-1.1,
FODHLLX Hopox " 4 2 6,2 pabore. §6OT£ OIIK-1.2,
p P CamocTosiTensHOe P ’ OIIK-1.3
MHUHEpPAJIOB. .| TectupoBanue.
M3y4YeHHe yaeOHOH
JIUTEPATYPBI.




Odopmnenue

oT4eTa 1o Sammra
14 Xumuueckas nabopatopHoi nabo ?TO HOI OIK-1.1,
GO M 8 4 16 paGore. e OIK-1.2,
paboTia MaTeprasios. CamocrosTensHOe PaboTeL. OIIK-1.3
.| TectupoBanue.
H3yueHHe yuyeOHOn
JIUTEPATYPBI.
OdopmiieHne
oTYeTa Mo
nabopaTopHBIM 3amura
1.5 DnexkTpoxumusi. 8 6 16 o P ’ OIIK-1.2,
n3ydenue yue6Hoii | Craua JoMalHero
OIIK-1.3
JUTEPATypBI. 3a1aHMs.
Brimonuenne TectupoBanmue.
JIOMAIITHETO
3a1aHus.
HWroro no pazneny 36 |18/5,41 50,2
HWroro 3a cemectp 36 |[18/5,41 50,2 JK3aMeH
Wroro no aucuurinze 36 18/54 50,2 9K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npomecce mnpenonaBaHus IUCHUIUIMHBL «XUMHS) MPUMEHSETCS TpaJAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlexuu npoxoAsT Kak B UH(GOpMaIMOHHOMN (hopmMe, TJIe UMEET MECTO TOCIIeI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKInii-Oece bl Wil IUajiora ¢ ayAuTOpUen, JTeKIuil
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'Ie TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YeHHs, AJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

B nexuuu MOTYT HCNONB30BATHCS IEMEHTHI MPOoOieMHOro u3ioxeHus. [IpodiemHas
JeKIMsT HAauYMHAETCS C BOIPOCOB, C IIOCTAHOBKU IPOOJIEMBI, KOTOPYIO B XOJI€ H3JIOKCHHUS
MaTepuaiga HeEoOXOAMMO pewmuTh. Takas JeKIus NOpeacTaBiseTr co0oil  3aHATHE,
IIpEIIoJIaratollee MHUIMUPOBAHHOE IIPENOJABATEIEM IPUBJICUEHUE AYAUTOPUM K PELICHUIO
KPYIMHON Hay4yHOW MpoOJeMbl, PacKphIBAET BO3MOXKHBIE IYTH €€ pEIIeHHUs, MOKA3bIBACT
TEOPETHUECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTh JOCTIKeHH. Ha mpoOnemMHO# JeKuuu HOBOE
3HaHHE BBOJUTCS KaK HEU3BECTHOE JUIsl cTyAeHTOB. [lomyuenHas nndopmaius ycBauBaeTcsl Kak
JIMYHOCTHOE OTKPBITUE €I1I€ HE U3BECTHOT'O JUIsl CE0sl 3HAHUS.

Jlnia peanuzanuu MHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IIPOBOASATCS JIEKLUUU-BU3YyaJIN3allUY, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
COIPOBOXKAAETCS MPE3CHTAIIUEH.

JlekuMOHHBIN MaTepual 3aKpervisieTcsl B Xoje J1a0opaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlectBamu. Ha maGopaTopHbIX
paboTax BBINOJIHSIOTCS TPYIIOBBIE WM HWHAWBUIYAJIbHBIE 3aJaHUsl 110 IMPOWIECHHOW TEMe.
[TpoBenenune nabopaTopHbIX pPabOT HEOOXOAUMO MpPENBaAPATh HMHCTPYKTAXKEM IO TMpaBUIIaM
Oe3omacHOi paboThl B XUMHUYECKOM aboparopur. OCHOBHBIM YCIIOBHUEM JIOMYCKa CTYJIEHTOB K
nabopaTopHOil paboTe sBiseTcss MX o00s3aTenbHas IOATOTOBKA K HEM € cocTaBIeHHEM
TeopeTudeckoro BBeneHus. [Ipu mpoBeneHnn 1a00paTOPHBIX 3aHITUH HCIOJB3YETCS METOJ
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIIET YCBOMTH MaTepuan IyTEeM BbISBICHHUS CBs3eil
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueM. Kpome Toro, 1neiaecoo0pa3Ho UCIONIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHMS (TTapHyI0 paboTy) TpeX BUJIOB: CTaTHYECKas mapa,
JMHAMUYecKas Mapa, BapuallioHHas 1apa; COBMeIas e ¢ TEXHOJOTHeH MOIyJIbHOT0 00yUeHHS.
BoinonHuB 3kcnepuMeHT, oOywarouuiicss (GopMynupyroT 0OOOIIEHHBIE BBIBOJABI 10 CEpUU
OIBITOB, UCTOJIb3YsI IPUEMBI aHAJIOTH U CPAaBHEHMUSL.

CaMmocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HaubOosuee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpas3oBanuio. CamocrosiTenbHas paborta
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (HOpPMBI y4eOHOW JesATETbHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJlaHH, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO W JOMOJHUTEIBHOIO MaTepuana Mo ydyeOHUKaM U
nocoOusiM, yTeHHe U popaboTKa HayYHOH JIUTEpaTypsl B OUOINOTEKe, HaNmMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBHYMaM, 3au€Tam, UTOTOBON aTTeCTall|H.

CamocrosarenbHass paboTa CTYACHTOB JOJDKHA OBITh HampaBieHa Ha 3aKperuieHHs
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo MpernoaaBareieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTENIbHOE M3y4YeHHE, Ha MOJrOTOBKY K J1a0OpaTOpHBIM 3aHSATHSIM, BBIIOJIHEHUE
JOMAITHUX 33JaHUHA U MOATOTOBKY K PYOEKHOMY U 3aKIHOUYMTEIbHOMY KOHTpoiro. ITomumo
3TOro, O0ydYaroluecs MPEeACTaBIAIOT Pe3yabTaThl CBOEH CaMOCTOATENBHOM paboThl B BHJIE
MpE3EHTalNM.

CamocrosarenbHas paboTa CTYyIEHTOB MO JUCHUIUIMHE «XHMMHS» BKIIOYAET pELICHHE
3aJa4 U BBINOJIHEHUE 33/IaHUN PENPOIYKTHUBHOTO XapakTepa IO ajJrOpUTMY, MPEJI0KEHHOMY
IpenoaaBaTeseM.

[Tnan-rpaduk, muTeparypa, MaTeprabl K JISKITUSIM U 1a00paTOPHBIM paboTaM, TECTHI



JUISL TEKYILETO KOHTPOJISI, BOIIPOCHI /JI1 UTOTOBOTO KOHTPOJISL BBUIOKEHBI JIJISl CAMOCTOSITEIbHOM
paboTel oOydarommxcs Ha oOpazoBarenbHOM Tmoptasie PI'BOY BO «Marauroropckuit
roCyJapCTBEHHbIN TeXHUYeCKui yHuBepeureT um. I'.11. Hocosay.

OOyuaromuiicsi MOXKET MPOWTH B JIHUCTAHIMOHHON ¢opme oHmaiH-kKypc «Kak xumwus
00BSCHSICT U U3MEHSET OKpYKaroImui Mup» Ha riardopme "OTkpbiToe oOpa3oBanue".

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXcst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTYypAa:

1. sanos, B. I'. OcuoBbl xumun: Yueonuk / B.I'. UBanos, O.H. I'eBa. - Mocksa : KYPC:
HULL UHOPA-M, 2014. - 560 c. ISBN 978-5-905554-40-7. - Tekcrt : snmextpoHHsiii. - URL:
https://znanium.com/catalog/product/421658 (nata obpamienus: 26.04.2023). — Pexxum noctyma:
IO TIOJIITUCKE.

2. Konsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiaa, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. onTt. auck (CD-ROM). - 3ari. ¢ tuTys. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIMH. -
Ceenenus noctynusl Takke Ha CD-ROM.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, O. P. Mymmna, O. A.
Mumypuna ; Marauroropckuii roc. Texuudeckut yH-T uM. I'. M. HocoBa. - Marauroropcexk :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arm. c Tutyn. oskpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true (mara oOpamenus:26.04.2023). - MakpooObekr. - TekcT
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Mensauk, H. JI. Jlucnepcusie cuctemsl : paktukym / H. JI. Measuuk, 3. P. Mymiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckui yu-T um. I'. M. HocoBa. - MarauToropck
: MI'TY wmm. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpoodsekT. - Tekcr
3NIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

3. Konsima, JI. T'. OkuciuTelbHO-BOCCTAHOBHUTENBHBIE peakiini. OCHOBBI SJIEKTPOXUMHH
yue6Hoe nocobue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - MarauToropek : MI'TVY, 2015. - 58 c.
X WL, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147 pdf&view=true (mata oOpamenus: 26.04.2023). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumuueckas kuHeTuka. COCTOSHUE XMMUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocoma, 2019. - 1
CD-ROM. - 3arm. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true (mara oOpamenus: 26.04.2023. - MakpooObekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTynHbI Takke Ha CD-ROM.



5. Koposun, H.B. O0mmias xumusi: y4e0. 1uig TeXHUYECKUX Hampas. u crell. By30B /H.B. Koposun
—9-¢ u3n., nepepad.- M.: Bricur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBCHHBIN.

6. Kparkuii cipaBoynuk (usnko-xumuueckux BenuumH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; mox pen. A. A. Paaens, A. M. IlonomapeBoii. -
10-e u3a., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : ui. - ISBN 5-8194-0071-2. -
TekceT: HenmoCcpeICTBEHHBIN.

B) MeToauyeckue ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XMMUYECKUX MPOLIECCOB: METOJANYECKUE YKa3aHUsS K
7a00paTOpHBIM paboTaM IO AUCHUILIMHE «XHUMHA» JUIsl O0O0YyYarolUXCs BCeX HaIpaBICHUN
NOJArOTOBKM M CICIHUAJIbHOCTeH JgHEBHOM ¢Gopmbel  oOyuenus / O.A. MuinypuHa,
Maruutoropckuii roc. rTexuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2023. — 11 c. — TekcT : HEMOCPEACTBEHHBIH.

2. Komsapma, JLI'. Xumuueckas TepMOAMHAMHUKA: METOJUYECKUE YyKa3aHMUsS JUIs
CaMOCTOSITENIbHOW pabOoThl MO AMCUUIUIMHE «XUMHs» i1 00ydYalOMIMXCsl BCEX HalpaBICHUH
HOJrOTOBKHM U crenuanbHocTell Bcex (opm obydenus / JL.I'. Konsga; MarHUTOropckuii roc.
texundeckuid yH-T uM. ['. Y. HocoBa. — Marunutoropck : MI'TY um. I'. UI. Hocosa, 2023. - 18 c. —
TeKcT | HemoCPeICTBEHHBIN.

3. Komsma, JI.I. CkopocTh XWMHUYECKUX pEAKIHA H XUMHUYECKOE paBHOBECHE:
Mertoanyeckue ykazaHus K Ja0OpaTOpHBIM paboTaM IO JUCLHUIUIMHE «XUMMS» I
00y4YarONIMXCsl BCEX HAMpPABJICHUI MOJrOTOBKH M CrielaibHOCTel Becex hopm oOydenus / JI.T.
Konsipa, E.B. Tapactok; Marnuroropckuii roc. texHuyecku yH-T um. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. M. HocoBa, 2023. —8 ¢. — TekcT : HemocpeacTBEHHBIN.

4. PonnonoBa, H.U. Xumnyeckass kuHeTuka. XMMHUYECKOE PaBHOBECHE: METOAMUYECKUE
YKa3aHUs JUIsl CaMOCTOSATENbHONW padOThl MO JUCHUILIMHE «XHUMHUS» s 00ydyaroluXxcsl BCeX
HaIpaBJICHUI TOATOTOBKH M crienuaibHOCTel Bcex ¢opm obyuenus / H.. Poamonosa, A.Il.
ITornomapeB; MarHutoropckuii roc. TexHnueckui yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. . HocoBa, 2023. — 20 c. — TekcT : HemocpeCTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MmeTonuueckast pazpaboTka K J1a00opaTOpHBIM paboTaM 1o
JUCLHUIUIMHE «XUMUs» A1 00y4aroIuXcsl BCeX HaIPaBJICHUH MOJTOTOBKHM U CHEIMATbHOCTEN
Bcex Gopm ooyuenus / JI.B. Uynposa, T.M. KysrkoBa; MarHuTOropckuii roc. TeXHUYECKUN YH-T
uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2023. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKasi pa3paboTKa K CaMOCTOSATENIbHOW paboTe 1o
JUCIUIUINHE «XUMMsD» Uil  O0y4arolMxcs [0 BCEM HAampaBiICHUSM MOJATOTOBKU U
crienuanbHOCTAM BceX (opm oOyuenus / JI.B. Uynposa, D.P. Mymmna, O.A. Mumrypuna;
MarnuToropckuii roc. tTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 26 c¢. — TekcT : HemocpeCTBEHHBIH.

7. Konsna, JI.I. KonnmoumHple pacTBOpBI: METOIWYECKHE YKa3aHUS K JTaOOpaTOPHOMN
paboTe 1Mo JUCHUIUIMHE «XHUMHUS» U 00YYaIOUMXCs 10 BCEM HANpPaBICHUSM MOATOTOBKU U
criermanbHOCTIM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuToropckuii roc.
texHnyeckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2023. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OxucanTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMH: METOIUUYECKUE YKa3aHUs
K JIa0OpaToOpHOM paboTe MO MUCHUIUIHHE «XUMHUS» ISl OOYyJarolIMXcCsli BCEX HaIpaBiICHUIN
NOATOTOBKM W crenuainbHocTeid Bcex ¢opm oOyuennss / JLI. Komsma, E.B. Tapacrok;
MarnuToropckuii roc. rTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2023. — 10 c. — TekcT : HemoCpeCTBEHHBIH.

9. Komsna, JI.I'. OKuCAMTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIMA U DJIEKTPOXHUMHYCCKUE
IPOIIECChl: METOANYECKas pa3padoTKa K caMOCTOATENbHOM padoTe At 00y4yaromuxcst Mo BceM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHocTAM Bcex ¢opm obyuenus / JLI'. Konsma, E.B.
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—Marnutoropek : MI'TY um. I'. . Hocosa, 2017. — 41 c. — Tekcr : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHUE TNPOIECChl: METOAMYECKHE YKa3aHHUs K
nabopaTopHOil paboTe MO NUCHUILIMHE «XUMUS» I 00YYaIoOUIMXCS 110 BCEM HAIPaBIICHHUIM
IOJrOTOBKH M CICHHMAIBHOCTIM Bcex ¢opm o0yuenus /| O.A. Mumypuna, H.W. Poauonosa;
Marnuroropckuii roc. rTexunyeckui yu-T um. I'. 1. HocoBa. — Marautoropek : MI'TY um. I'. H.
Hocoga, 2023. — 13 ¢. — TekcT : HemocpeaCTBEHHBIN

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

http://newlms.magtu.ru/ O6pa3oBatensubiii moptan ®I'BOY BO «Maruutoropckuii
roCyJapCTBEHHBIN TeXHU4YeCKui yHuBepcuret uM. [.11. Hocosa»

https://openedu.ru/course/msu/CHEMCW./ Ounaiin-kypc «Kak XUMUSI OOBSACHSET |
U3MEHSET OKPYKAKOLIUN MUDP»

IIporpammHoe o6ecnneuenmne

Haumenosanue [10 Ne noroBopa Cpox 1eiCTBUS JIMLICH3UU
7Zip cB0001HO pacapocTpansemoe 110 0eccpoyHO

FAR Manager cB000HO pacrpocTpansemoe [10 OECCPOUHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

Bbpaysep Yandex [cBoGomamo pacpocrpansemoe I10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
Ha3BaHue kypca Ccblika
MexnyHaponHas ©0a3a TOJHOTEKCTOBBIX JKYpHAJOB
Springer Journals
WNudpopmanronnas cucrema - EnnHoe OKHO JocTymna K
MH(OPMaLIMOHHBIM pecypcam

http://link.springer.com/

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

IMTouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

HanmonaneHas WH(POPMAIMOHHO-aHATN THYECKAS
cucrema — Poccuiickuif MHJIEKC HAyYHOTO ITUTHUPOBAHUS
(PHHIL)
DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MBHC»

9 MartepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTLTHHBI (MOTYJI51)

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecTieueHNe JUCIUTUINHBI BKITFOUAET:

1. Y4eOHble ayIUTOPUH TS TIPOBEICHHSI 3aHATHIA JIEKITMOHHOTO THTIA.

OcHamleHue ayAuTOpUHU: MYJIbTUMEIUHHBIE CpEeACTBAa XpaHEHUs, TIepeJadud |
npeJcTaBiIeHus HHPOpMauu

2. YueOHble ayAMTOPUHU ISl TMPOBEACHUS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJTBTAIUH.

OcHarienue aynutopun: HarnsgHsle MaTepraiibl: TaOJINIbI, CXEMBI, IIIAKaThI.

3. [ToMenieHust A1 CAMOCTOSATEIHLHOU pabOThI 00YUAOIITUXCSL.

Ochaienue aynutopuu: [lepconansable kommblotepsl ¢ makerom MS Office, Beixomom B
WHTepHET W C JOCTYIIOM B DIIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTENbHYIO  CPEIy
YHHUBEpCHUTETA

4. TlomemeHus Uil XpaHeHHs] M NPOPHIAKTHUYECKOTO OOCTYKUBaHUS y4eOHOIo
000pyIOBaHUSI.

Ocnamenue ayauropun: CTeiaxu, cednl Uisi XpaHEHUS y4eOHOro 00OpyHAOBaHWS.
WHCTpYMEHTHI [UI pEMOHTA J1a00paToOpHOro 000PYA0BaHHUSL.



IIpunoxenne 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa OOydaromuxcs MOAPA3IesieTcsl Ha ayAUTOPHYIO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaDOpaTOPHBIX 3aHITUM, TaK U Ha IUIAHOBBIX KOHCYJbTAlUAX, U Ha
BHEAYJIUTOPHYIO, TPOUCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYyYarOLUMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

Ilepeuens 1abopaTopHbIX padoT

JlabopaTtopnast pabota Nel «CBoiCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUIN

Jlaboparopnas pabGora Ne2 «OmpeneneHue OHTAIBIUKU PACTBOPEHUS M SHEPTUU
KPUCTAJUIMYECKOU PELIETKI»

Jlaboparopnas pabota Ne3 «CKOpPOCTh XUMHUYECKUX PEAKLIUM)»

Jlaboparopras padota Ned «[IpUroToBICHHE pACTBOPA COJSTHOW KUCIOTHI U YCTAaHOBIICHUE
€ro TOYHOU KOHIEHTPALIUN

JlabopaTtopHnast pabota NoS«DIeKTpOXUMUUYECKHUE MPOIIECChHI»

JlaboparopHnas pabota Ne6 «Koppo3ust MmeTamioB»

KonTposbHbIe BONPOCHI 1151 321U THI JIa00PaTOPHBIX padoT
«CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COeMHEHM D)

UYro takoe oxcuabl? x knaccudukanus. Homenkmnarypa.

[TepeuncnruTe OCHOBHBIE XMMUYECKUE CBOMCTBA OKCHUIOB.

UYro takoe ocHoBanus? Mx knaccudukanus. Homenkmnarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKUE CBOMCTBA OCHOBAHUM.

UYro Ttakoe kucnotel? Mx knaccudukanus. Homenknarypa.

Ilepeuncnute OCHOBHBIE XMMUYECKUE CBOKMCTBA KUCIIOT.

Uro HazwiBaroT comsimu. Ux kmaccudukanms. Homenknarypa.

IIepeuncirre OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kaxkast reneTnueckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTaHUYECKUX COETUHEHUI?

CoNoOARWNE

«OnpenesieHne IHTAJIBIINYA PACTBOPEHHUS W YJHEPTHH KPUCTAIHYECKOMN PeIIeTKI»

OCHOBBI XMMHUYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepmonnHaMuUecKre mapaMeTpbl U PYHKIIUNA COCTOSTHUSI CUCTEMBI.
DHTanbpnus 00pa30BaHUs BEIIECTBA.

TennoBoii 3 PeKT XUMUIECKOIN peaKIuu.

DakTOpHkI, BIUSIONINE HA TEIUIOBOH 3(PPEKT XUMUIECKON PEaKIUu.
Chopmymupyiite 3akoH ['ecca.

Kaxkue cnenctBus BeITeKaloT U3 3akoHa [ ecca.

DHTponus KaK QYHKIHS COCTOSTHUSI CHCTEMBI.

NN E

«CKOpOCTh XMMHYECKUX PeaKIuii»

Uto n3y4yaeT XuMuuecKass KHHETHKA?

[laiite onpeneneHue CKOpOCTU TOMOIE€HHOM U T'€TePOTreHHON PEAKIIUN.
Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKON pEaKIuu?

Jla¥iTe onpeneneHue 3aK0Ha JEHCTBUSL Macc.

Uto Ha3bIBAIOT KOHCTAHTON CKOPOCTH?

agrLONE



6. Or xakux (aKkTOpOB 3aBUCHT KOHCTaHTa ckKopoctu? CdopMmynupyiite npaBuiIO
Bant-T'ododa.

7. Yro Ha3bIBAIOT TeMIepaTypHbiM Kod(duimrentoMm? Kakne oH MOXKET UMETh 3HAUCHUS?

8. Ilouemy MoBbILIEHHE TEMIIEPATYPhl YBEINYUBAET CKOPOCTh peaKu?

«IIpuroroBjieHue pacTBOPA COJISIHON KHUCJIOTHI M YCTAHOBJIEHHE €r0 TOYHOM

KOHIEHTPAIUID)

1. [lepeunciute OCHOBHBIE CIIOCOOBI BEIPAKEHHSI KOHIIEHTPAIIMU PacTBOPOB.

2. Kak paccuuntaTh MOJIpHYIO KOHIEHTpPALMIO pacTBOpa, €CIM H3BECTHA
SKBUBAJICHTHAsI KOHLIEHTpaus?

3. Kak paccunrarh Maccy pacTBopa, €ciu U3BECTHA MaccoBasi A0Jsl PACTBOPEHHOTO
BELIECTBA B paCTBOPE U Macca BOABI.

4. Uto Takoe HKBUBAJICHT BellecTBa?

S. Kak paccuurtarh MOJSIpHYIO MacCy SKBHBaJIeHTa BelecTBa?

6. B kakux equHHUIIAX U3MeEpsIeTCS TUTP PACTBOPEHHOTO BelecTBa?

«DJIeKTPOXUMHUYeCKHEe MPOoIecChD»

DIIEKTPOXUMUYCCKUE CHCTEMBI.

Krnaccudukanus 3JI1eKTpOXUMUIECKIX TTPOIIECCOB.
INanpBanM4eckmii 35emMeHT Jdanusmsa — SIkoowu.
DIEKTPOABMKYIIAS CUJIA TAIIbBAHUYECKOTO JIEMEHTA.
N3mepenune 3eKTpOAHBIX TOTCHIIHAIIOB.

Psin cTangapTHBIX AIEKTPOIHBIX MOTeHIIHATOB. CBONCTBA METAJIJIOB B COOTBETCTBUU
C UX MOJIOKEHHUEM B PAly HAPSHKEHUI.

7.  Ypasuenue HepHcra.

8.  DnekTponu3 pacmiaBoB U pacTBOPOB.

9.  Karognsle 1 aHOIHBIE TIPOIIECCHI.

10. OObenunenHsli 3akoH Papazes. Borxoa mo Toky.

ogakrwdE

«Koppo3us mera/iioB»

1. Yro takoe koppo3us?

2.  Kaxkue BUIBI KOPPO3WH BaM H3BECTHHI?

3. DnekTpoxuMHyecKas Koppo3us. AHOJHOE OKHCICHME MeTallla M KaTOIHOe
BOCCTAHOBJICHHE OKUCIIUTEIS.

4.  Tlepeuncnure criocoObl 3aIIUTHI METAJUIOB OT KOPPO3UH.

5.  Ilouemy Bo3pociia CKOPOCTh BBIJIEIEHUS BOAOPO/Ia MpU JOOABICHUH COJIU?

6. CpaBHUTE pe3yNbTaThl OINBITOB MO KOPPO3MM IMPH KOHTAKTE JKejle3a W LUHKA, U
KeJe3a U1 METHOM MPOBOJIOKH B JUCTWIIIMPOBAHHOW M «MOPCKOI» BoAe. I'ae mporecc mpoTekaeT
ObICTpee U YeM BBl 3TO 00BACHUTE?

BapuaHTbl JoMalIHUX 3aJaHUH 1JIs1 BHEAYAUTOPHOM CaMOCTOSATEIbHOU padoThl
00y4yaImuxcs Mo TeMam
1o teMe: «KOCHOBHbBIE 3AKOHBI XMMHI»

JlomalHee 3aganue No 1

3agaya Nel
Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpeniennuTe BO3MOKHOE HAIIPABICHUE



CaMOIIPOU3BOJILHOTO TE€YECHUS PEAKIMH MPU CTAHAAPTHBIX YCIOBUSAX M Ipu Temmeparype T =
927 °C, eciu TeruioBoit 3¢ dexT peakuu 10 3aJaHHON TEMITepaTyphbl HE U3MEHUTCS. Y KaKUTE: a)
BBIJICTISICTCS] WUIA TIOTJIOMIASTCS] DHEPTHs B XOJI€ PEaKIHK; 0) MPUYMHY HAWIEHHOTO M3MEHEHUS
sHTponuH. PaccunTaiite TeMiepaTypy Havaja peakiiim.

3amaua Ne2

Beruncaure temnosoit apdexr peakuuu: CaCr o + 2 HyOr) = Ca(OH)2 ) + CoHa (v,
MOJIB3YACh CTAHIAAPTHBIMH TETUIOTAMH 00Pa30BaHMs Pearupyronux BemecTB. CKOIBKO TETUIOTHI
BBIZICIUTCS WJIH TTOTJIOTUTCS Tipu 00pa3oBanuu 2,24 1 CoH,?

3amauga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSM pAaCCUUTANTE TETUIOBOK A (DEKT peaKiuu:
Hypy + COz )= CO () + H2 O(y). TepmoxuMuueckue ypaBHEHHS:

a) Hp @ T 15 O, = H,O (™) AH =-241,9 x]JIx;

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

JloMmalHee 3aganue No 2

3amaua Nel

Peakuus nporekaer no ypasHeHuro: O; () ¥2 CO y =2 CO; (. HauasnbHble KOHLIEHTpaLUK
pearupyromux Bemiects paBHbL: [O2] = 1,2 Monb/i1, [COJ= 0,8 Moib/11. Bo cKOIBKO pa3 H3MEHUTCS
CKOpOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoIbKO pa3 U3BMEHATCS CKOPOCTH
IPUMOM M 00paTHOM peakuu, €CIN YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3agaua Ne2

IIpu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakLnio 3a 20MUH.
PaccuuraiiTe BpeMs, Mpu KOTOPOM 3TO K€ KOJMYECTBO BEUIECTBA BCTYNMUT B PEAKIUIO MPHU
temmeparype 200 °C, ecim TemmeparypHblii K03(hGHIMEHT CKOPOCTH peakiun paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPHU 3TOM CKOPOCTh PEaKInu?

3amaga Ne3

Haiinurte HavanpHble KOHILIEHTPALIMM HUCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peakiuu:
Fe (n + H20 () = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyrouux BELECTB
paBubl: [H20]=0,3monw/1, [Hz] = 0,4 Mob/1.

3agaua Ned

Jns peakuuonnoii cucremsl: CO ) + HyO ) = CO2 () + Hy () HauanpHbIE KOHLIIEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monb/n. Onpenenute KOHIEHTPALMKA BCEX BEUIECTB B
MOMEHT PaBHOBECHSI, €CJI KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaua Ned

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICNYIOIINUX PEAKITHMN:

Nz(r) +3 Hz(r) =2 NHg(l—)’ AH = -92,2 KI[)K;
COz(r) +C (r) = 2 CO(F), AH = +160,5 KZI)K,
CO(I—) + HzO(l—) =CO» @ T H2(r), AH=-411

kJK.

VKaxuTe HanpaBlIeHHE CMEIICHHS XUMHUYECKOTO paBHOBECHs 3THUX peaklMil: a) mpu
MOHWKEHUU TEMIIEpaTyphl, €CIU JIaBICHUE TOCTOSHHO;, O) TPH TOBBINICHUH JABJICHUS, €CIU
TeMIlepaTypa MOCTOsIHHA.

JlomamHee 3aaanue Ne 3

3amaua Nel

B kakom o6beme Boabl cieayeT pactBoputh 135 r SnCl, ms monydenus 3 M pactBopa
xyopuaa onosa (Il) ¢ mmornocteio p=1,405 r/Mn? J{71s1 IPUTOTOBICHHOTO PAaCTBOPA PAacCUUTATh:
a) MaccoByio 101110 SNCly; 6) MOIAPHYIO KOHIIEHTPAIMIO SKBHBAJICHTA; B) MOJISZIBHOCTB; T') TUTP;
1) MoJibHYt0 a0 SnCl,.



3agaua No2
Cxonmpko mn 15%-ro pactBopa Na,COz mimorHocthio 1,16 r/em® norpedyercst s

npurortosnenus 120 miu 0,45 M pactBopa Na,CO3?

3agaua Ne3

3aKOHYMTh MOJICKYJISIPHBIC M HAIlMCAaTh COKPAILCHHbIC WOHHBIC YpPABHEHUS pPEaKIHid
B3aUMO/ICHCTBUS CICTYIOLINX BEIIECTB:

HBr + NaOH — AgNO;3; + H,S —»
Fez(SO4)3 + KOH —» MgC|2 + (NH4)2C204 -
Sb(OH); + H,SO,4 — Sb(OH); + NaOH —»

3asaya Ne4.

Boerauciuts pH 0,05 M pacTBopa cepHOM KUCIOTHI.

3azaya NeS.

Kakue u3 cunenyromux coieit moaseprarorcs ruaponusy: NapSOs, Cu(NOgs);, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIDHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIOIIMX coiiehd. Kakoe
sHaueHue PH (>7, <7) UMEIOT pacTBOPHI ITUX COJICH?

3amaua No6.

Haiitu npomssenenne pacrBopumoctu PbCl,, ecimm B 200 mi Boasl pactBopsiercst 2,17 ¢
ATOTO COCUHEHUS.

o TeM¢E «3.]'ICKTPOXI/IMI/I‘{QCKI/IC CHUCTEMbID»

JloMmaniHee 3a1aHue

3amaua Nel
CocraBbTe 3JCKTPOHHO-UOHHBIC YPaBHEHHS AJICKTPOIHBIX MPOIIECCOB U MOJECKYISIPHOE

ypaBHEHHE TOKOOOPA3yIOIel peaklny, MPOTeKaroIIel Mpu padoTe raJbBaHHYECKOTO DIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumtaiite DJIC (E) rajgpbBaHHYECKOrO »JIIEMEHTAa MPH
CTaH/IAPTHBIX YCIIOBUSX.

[TpuHSB MOTEHIMAN aHOa PAaBHBIM CTaHAAPTHOMY 3HAUYEHUIO, PACCUUTANTE KOHIICHTPAIIIO
KaTHOHOB METajula B KaTOAHOM pacTBope, mpu KoTopod DJIC raipBaHUYECKOTO >JIEMEHTa
ymenbintes Ha 0,02B.

3azaya Ne2

[IpuBeauTe cXeMbl AJIEKTPOAHBIX TMPOIECCOB M MOIEKYISIPHbIE YpPaBHEHUS pPEeaKIIUid,
MPOTEKAIOIINX MPU AIEKTPOXUMHUYECKOW Koppo3un ramsBanomnapsl Co/Ni: a) B kucioit cpene; 0)
BO BJIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHO/A MPU KOPPO3HUH B KUCIIOM cpesie 3a 20 MUH, €CITi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3amauda Ne3

CocTaBbTe 2IEKTPOHHO-UOHHBIE YPABHEHHsI SJICKTPOIHBIX MPOLIECCOB (aHOJ MHEPTHBIN) 1
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOUCXOISIIEH MTPH JIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Breruncnute gakTuyeckoe KOJIMYECTBO METAJlIA, MOJYYSHHOTO Ha KaTo/Ie MPH dIIEKTPOIU3e
Co(NO3)2, eciu 3JIeKTPOIH3 MPOBOAKIM B TeueHuH | 4. BhIxoa MeTasmia mo ToKy coctaBui 85%.

YKaKuTe BO3MOXHBIE MPHUUYMHBI YMEHBIICHUS BBIXOJa MeTajlla IO CPaBHEHUIO C
PacUYEeTHBIM.

AynutopHas caMOCTOsITENbHAass paboTa OOydyaroluxXcs MPeArnoiaraeT MNpPOX0XKICHUE
TECTUPOBAHUSA 110 KAXKAOMY pas3ieiny IUCHUUIUIMHBL. TecTbl BKIIIOYAIOT TEOPETUYECKHE U
MPAKTUYECKHE 3aJaHusi, OTBETHl Ha KOTOpbIe TPEOYIOT TIIyOOKOr0 MOHMMAaHHSA H3Yy4YE€HHOTO
Matepuaia. MakcumaiabHOE KOJIMYECTBO OaIIOB B KaXk10ii Teme Kypca — 10.



BapI/IaHTbI TEMATHYE€CKHUX TECTOBbIX 3anaﬂm“4 AJIS TEKYIIEro KOHTPOJIs

ITo Teme «OcHOBHBIE 3aKOHBI XUMHH»

XuMHuYecKasi TEPpMOJAUHAMUKA

B Tecrax mo Teme «Xumudeckas TEPMOAMHAMHKA» . IICPBLIC ICCTH SaHaHI/Iﬁ OLICHUBAIOTCs B

0,5 6amna, cenpbMoe — B 1 0ainI, a BOCEMOE, IEBITOE U IECATOE 3aIaHusd — B 2 Oaa.

Tect Ne 1

1. Ilpu paccMOTpeHMM XUMUYECKON PEAKIIUM cucmema 03Ha4aeT:
a) MCXOJHbBIC peareHThl
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I) MCXOJAHbIE PEAreHThl U MPOIYKThl PEAKIIUU

2. HepBLIﬁ 3aKOH (HepBOC Haqano) TCPMOAUMHAMHUKHA MAaTECMATHYCCKHU 3aIIMCbIBACTCA TAK:

a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Nja r) AU= Q-W
3. B sKk30TepMuUecKoil peakum:
a) PHTAJIBIHSI PEaKIMOHHOM cuctembl noBsimaercs (AH > 0)
0) TeroBoit a3 dekt peakuuu orpuriarencH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl yMeHbaercst (AH< 0)
T') AaBJICHHE PEAKIIMOHHOMN CHCTEMBbI MTOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE Y3 PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakwue u3 npuBeCHHBIX PEAKIHI SIBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 AH = — 46 K]I>x/Mo071b
0)H,+4/20,=H,0, AH = 242 K]I>/Mo1b
B) 1/2 N2+ 1/2 0,=NO AH = 90 K]I>x/mMo1b
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]Ix/moib

6. Kakas u3 HanmucaHHBIX HMXKE PEaKIMi OTBEYaeT TeIuloTe oOpa3oBaHMs okcuja a3ota (|| ) B

CTaHJAPTHBIX YCIOBHAX?
a) 1/2 N+ O=NO B) 1/2N2+1/20, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) Mo peakuuu :

CuO w T C (rpadmr) = Cu w T Co (r), TOTTIOTHUIIOCH 22 xJI>K TEIIOTHI.
OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

8. Husa peakmuu NiO (o + C (pagur) = Ni o + CO (. Onpenennte BO3MOKHOE HaIpaBiIeHHE
CaMOIIPOM3BOJIBHOTO TEUEHHs PEaKUUM HPH CTaHAApPTHBIX YCIOBHAX M IPH TeMIepaType

627°C.
BemecTBo AH®293  (KJI>x/MOITB) S%gs  (x/monp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4




B orBere ykaxure 3HaueHWs OSHeprum [mOOcCa TpU CTAaHAAPTHBIX YCIOBHSX, NpU
temnepatype 627°C u temnepaTypy Hadajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3meHsieTcst SHTPONUS NpHU Pa3I0KEHUN KapOOHaTa KalbIHs?
a) YBEIIMYUBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH<O
MO>KET CaMOITPOU3BOJILHO MTPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMHueckass KHHETHKA

B Tectax mo teme «XuMHUYECKash KHHETHKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOEC M IMATOC
3amanus onennBarores B 0,5 Oaia; mecroe, ceAbMOE, BOCEMOE, IIEBATOE U AeciaToe — B 1 0ai, a
OJMHHA/IATOE — B 2,5 Oayia.

Teer Ne 1

1. Paznen XuMuM, U3ydaroluii CKOPOCTH U MEXaHU3Mbl XHMUYCCKHUX PEAKIIHiA, HA3bIBACTCSI
a) XUMUYecKasi TePMOIMHAMUKA
0) TepMOXUMUS
B) XUMHUYECKasi KHHETUKA

2. CKOpOCTh XUMHUYECKON PEaKIuH — 3TO ...
a) BpeMmsl, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCS OJTHO U3 UCXOJIHBIX BEIECTB
0) W3MEHEHHE KOJIMYEeCTBAa BEIIECTBA PEAreHTOB (WM IPOIYKTOB) pPEAKIUU B EIUHUILY
BpPEMEHH B €JMHMIIE 00beMa
B) KOJINYECTBO BELIECTBA MPOJTYKTOB PEAaKLIUKU K MOMEHTY OKOHYaHHSI peakluu

3. B Kkakux eMHHIIAX BBIPAKACTCS CKOPOCTh XUMUICCKOU PEaKITUU?
a) MOIIb 1 ¢
0) Oe3pa3mepHas BEIMUYUHA
B) MOJIB” ¢

4. Ot kakux (pakTOpOB 3aBHUCUT CKOPOCTh XUMHUECKUX PEaAKLIUii?
a) OT MPUPOJIbI PEarupyrolnuX BEeIECTB
0) oT TemIepaTypsl
B) OT 00bEMa PEAKIIMOHHOTO COCyAa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHS  OOpaTHMBIX  IPOIECCOB  KOJHMYECTBEHHO
XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPAIIUSIMH MPOTYKTOB PEAKIHH
0) DHEeprueil akTUBU3aluU
B) KOHCTAHTOM paBHOBECHS

6. Kak 3anuceiBaeTcs BeIpaKeHHUE JIJII CKOPOCTH PEaKITUH
4 NO ot 6 H,O =4 NH3(1—) +5 Oz(r)
a) V = K[NO]*[H,0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°



7. Kak 3anuiercst BeIpaKEeHHE JIJIs1 KOHCTAHThI paBHOBecHsl peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme MoKasbIBaeT 3HaYCHUE TEIUIOBOTO A deKTa peaKium?

ayl & .-
6) 2 2
v
B) 3 +
1 3
A\

v

XOJI pEaKIuH

9. Urto MOXHO cKa3aTh O peakIuy, U300paKEHHOI Ha IUarpaMMe K Bompocy 8?
a) PK30TepPMUYECKast peaKIIus
0) SHIOTEpMHYECKas PEAKIIUS
B) pEaKIHsl OMKICHIBACT COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakuun Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BICBO.
a) MPU MOHUKEHUH TeMIIEPATypPhl
0) IIpH MOBBIILIEHUU TEMIIEPATYpPhl
B) NIPH MOBBILICHNUH J1aBJICHUS
11. Mnsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOpOI TemrepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalusl BOJOpoJa paBHa 1,2 MoJb/i1. Berauciaure UCXoaHyIO
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopbI

B Tecrax mo Teme «PacTBopbI»: TiepBOE 3a/laHKE OIlCHHBAaeTCcs B 1 0aiur; BTOpOeE, TPETheE,
YeTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 Oaia; ceibMoe, BOCbMOE, JIEBITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBuenus peakimu Cu SOy + KOH —... cokpalieHHOe HOHHOE ypaBHEHHUE 3alUIIeTCs B
BUJIC

1) 2K*+ S04 = K,SO,

2) Cu? +S04% + 2K* + 20H™ = Cu(OH),{ + K3S04

3) CuSO, + 20H™ = Cu(OH),d + SO,*

4) Cu** +20H = Cu(OH).4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. lns nopasnenus ruponusa xiaopuaa xpoma (I1I) cnegyer



1) 100aBUTH COJSIHYIO KUCIIOTY

2) 100aBHTH HIETOYb

3) paszbaBuThH pacTBOP BOAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, NMPUTOTOBJICHHBIM M3 THIPOCY/Ib(ara KaJblUs U BOJIbI, CyMMa
K03 PHUIIMEHTOB B YpaBHEHUU HEOOPATUMOM JMCCOLUAIIH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMocCTh Okcasiata cepebpa paBHa 3,27-107 1/ 100r H,0. Ornpenenure Npou3BeICHUE
pactBopumoctd AgCy04

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIECHUE

1) Macchl BElecTBa K Macce BOJIbI

2) KOJHMYECTBA BEHIECTBA K 00HEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BEIIECTBA K 00BEMY PacTBOpa
8. K ci1abpIM 251€KTpOJINTaM OTHOCHUTCH ...

1) TUAPOKCH aMMOHUS

2) TUAPOKCHU Kalus

3) XJIOpHU KaabIHs

4) wmapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJICH MOTYT UMEThH IIEIOYHYIO UITU KUCITYIO CPELy.
IIpynuurHOM 3TOTO ABIAETCA ...

1) snekTponu3 conei
2) JUCTIPOIOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COeit
4) rUApOIH3 coyieh
10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiisier
11 2)7 3)0 4) 10

IIpuMepHBIii TeCT KOHTPOJIS 3HAHUI
ITo Teme «MeTa/iIbI © KAMHI)

3ananue 1 (ykaxuTe OJIMH BapuaHT OTBETA).
O6uacTh 3HaHUM O JPArolEeHHBIX KaMHSAX U UX MCIIOJIb30BAaHUH YEJIOBEKOM:
1. 'eonorus
2. emmororus
3. Croynnorus
4. Ilerponorus
3ananue 2 (yKaKUTe OJIMH BapUaHT OTBETA).
Kaxoit n3 6;1aropoJHeIX METaIOB 00J1a1aeT OAKTEPUITUIHBIM JICHCTBHEM:
1. IMammagui
2. IlmatnHa
3. Cepebpo
4. 3onoro
3ananue 3 (yKaKuTe OJIMH BapUaHT OTBETA).
Kaxoit nerupyrommii KOMIOHEHT MPUMEHSIETCSI B CIUIaBax cepedpa:
1. Hukens
2. Menn
3. CBuHen
4. OnoBo
3ananue 4 (yKaxuTe OJUH BapUaHT OTBETA).



SIuTaps - oro:
1. Ilpupoaubiii MUHEpAIT
2. UckyccTBenHOE amop(dHOE 00pa3oBaHue
3. [Ipupoanoe amopdrHoe 0b6pazoBaHue
4. VckyccTBEHHBIN MUHEpa
3ananue 6 (yKakuTe OJJUH BapUaHT OTBETA).
Kaxue MeTtamibl oTHOCATCS K OJIarOpOHBIM:
1. Ilnatuna, namiaaui, poauii
2. 30710T0, HUKEIh, Cepedpo
3. Ilnatuna, 30J10TO, XpOM
4. lluHk, 0510BO, poauil
3ananue 7 (yKakuTe OJJUH BapUaHT OTBETA).
Hanecenue ognoro merania Ha Apyroi Mpu MOMOIIY MOTPY>KEHUS B CPELy SIEKTPOJIUTA
HA3bIBACTCH. ..
1. lanbBaHM3anMs
2. OxkcuaupoBaHue
3. OrGenuBanue
4. TpaBneHue
3ananue § (yKakKUTe HECKOJIBKO BAPHAHTOB OTBETA).
JlocToMHCTBA raJIbBAHUKH B FOBEJIMPHOM JIEJIE:
1. noBBIIAET U3HOCOCTOMKOCTD YKpAIlICHUI;
2. ynydliaeT KaueCTBO OTPAKEHUS CBETa OT MOBEPXHOCTH, YTO YBEIMYUBAET OJIECK;
3. TIOBBIIIAET CTOMKOCTh K KOPPO3UH U 3aIUIIAET OT MOTEMHEHUS.

ITo Teme «JeKTPOXHUMHUSD)

B Ttectrax mo Teme «DNEKTPOXUMUYECKHUE CHUCTEMBI»: TMEPBOE, BTOPOE W MSIATOE 3aJaHUS
OIICHUBAIOTCS B | O6aJ1; TpEThe U UeTBepTOE 3a1anusi— B 1,5 6aia; mecroe u ceapmoe — B 2 0asia.

Tect Nel
1. DnexTpoJHBIN MOTEHLKAN ONPENENIOT [0 YPAaBHEHHUIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siementa Mg|MgSO,||CuSOy4|Cu mpu crangapTHBIX
YCIOBUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKTsl 00pa3yroTcsl Ha KaToJie IPH AJIEKTPOJIM3e pacTBOpa HATpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuCIOTa
4) KHCIOpPOJ
4. VYxaxute cyMMy K03 (QUIIMEHTOB B ypaBHEHUH JIEKTpou3a pacTBopa HuTpata meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas w3 mpHUBEACHHBIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX pEAKIUH MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HarpaBieHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bprumciure mMaccy IMHKA, TMOMYYEHHOTO MPHU JIIEKTPOIU3e Cyiab(hara IMHKA, KOTOPHIH
npoBoauIu B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10°
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBeguTe cXeMbl 3JEKTPOAHBIX MPOLECCOB M MOJEKYISIPHOE ypaBHEHUE PEaKIuH,
HPOTEKAIOIIEH MPU 3JEKTPOXUMHUYCSCKOI KOPPO3UH rajbBaHomnapbl Zn|Mg B cepHOKHCIIO#M
cpene. B orBere ykaxkure cyMMy K03(PHUIIMCHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BueaymutopHass camocTosATeNnbHas padoTa OOyYaroIMXCS OCYIIECTBISETCS B BUJC
W3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zieNy ¢ MpopaboTKOi MaTtepuaia, opopmiieHus
OTYETOB IO JTA0OPAaTOPHBIM PabOTaM, BBIITOJIHEHUSI TBOPUYCCKHUX 3a/IaHUK B BHUJIE MPE3CHTAINA U
BBIIIOJIHEHM S IOMAlIHUX 3aaHUM.

TemaTuka 3agaHuii 1151 CAMOCTOSITEILHOI PadoThI
(I171s1 MOATOTOBKY MPE3eHTAIUH, TOKIa/I0B, 3CCe)

1. FOBenupHsle cruiaBbl, NpuMeHsemble B Poccuiickoit @enepaii 1 Ha MUPOBOM PBIHKE.

2. 3on0T10. XapaKkTepUCTHKa, UCIIOJIb30BaHNE B IOBEJUPHOM JIETIE.

3. Cepebpo. XapakTepucTHKa, HCIOJIb30BAHUE B FOBETUPHOM JIElIe.

4. IInatuna. XapakTepucTUKa, UCIOJIb30BAaHUE B FOBEJIUPHOM JIEIIE.

5. Hammaanii. XapakTepruCcTUKA, UCIIOJIb30BAHUE B FOBEIIMPHOM JEJIE.

6. Metasuibl IATUHOBOM Ipynmbl (pOAUN, pyTeHUH, UpUIUi, ocMHif). XapaKTepuCTHKa,
HCIIOJIb30BAaHUE B IOBEJIMPHOM JIENIE.

7. O630p cucTeM KiIeHMEHUS I0BETUPHBIX U3EIHM.

8. CnienuanbHbIE TEXHUKHU I0BEJTUPHOTO JIENa.

9. HoBble XMMHUYECKHE TEXHOJIOTUH FOBEIMPHOIO MPOU3BO/ICTBA.

10. XapakTepucTHKa FOBEIMPHBIX KaMHEH.



IIpunoxenne 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTamus WMEET [EJIbI0 OINPEINCUTh CTENEHb JIOCTHKCHUS
3aIUIaHUPOBAHHBIX PE3YIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHUS 32 ONPEACICHHBIA MEPUOJ
00yJeHUsI.

a) [lnanupyemble pe3ybTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCcTaAlluM:



Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCTBa

OIIK-1 Crnoco6eH pemaTh BONPOCH MPOGECCHOHATBHON JIEATENbHOCTH HAa OCHOBE €CTECTBEHHOHAYUHBIX M OOIIEMH)KEHEPHBIX 3HAHUM, METOJOB
MaTeMaTUYeCKOro aHaJIN3a U MOJCIMPOBAHUS

OIIK-1.1

Hcnonb3yeT ecTeCTBEHHOHAYUYHbIC
u OGH.[CI/IH)KGHepHLIe 3HAHUA J11
pelieHus BOIIPOCOB B
poecCHOHATBHOM IeATEITFHOCTH

Hepeqenb meopemu4ecKux 6onpocoe:

1. OcHOBHBIE 3aKOHBI XUMHH.

2. XUMHUECKUE CUCTEMBI, TapaMeTpbl U (QYHKIIMU UX COCTOSTHUS. 3aKOHBI TEPMOIUHAMUKH.
3. TermnoBoit 3ddexr xuMHuyecKoW peakuuu. OHTAIbIHS. ODHTAIBIUS 00pa30BaHUS
BellecTB. 3akoH ['ecca u ero ciencTBusl.

4. Ouneprust I'mb60ca — Kpurepuil HAaNMpPaBICHHOCTH XHUMHUYECKHX PEAKIHA B 3aKPBITHIX
cucremMax.

o. CKOpOCTh XMMHUYECKOH peakiiuil U (PaKTOPHI, BIUSIOUINE Ha HEe.

6. 3akon peiictBus macc. IlpaBmiio Baut-lT'opda. YpaBuenue Appenuyca. DHeprus
aKTUBaLUU.

7. Karanuzaropsl. 'oMOreHHbIi 1 reTeporeHHbI KaTauus.

8. XUMUYECKOE pPAaBHOBECHE, KOHCTaHTa paBHoBecus. CMelleHHEe XHUMHUYECKOIo
paBHoBecus. [Ipunuun Jle-Ilarense.

9. CriocoObl  BbIpaKeHMsI KOHLEHTpalMd B pacTBOpax: MaccoBas JAOJs, MOJIIpHas
KOHLIEHTpaLUs, MOJIIpHAsi KOHLEHTPAlUsl dKBUBAJICHTOB, MOJISIJIbHAS KOHLEHTPALUs, MOJIbHAsS
JOJIsl, TUTP.

10. Mertaibl U UX CILIABHI.

11.  Ilepeuncnute AparoneHHbIE METAIUIbI, UCIIOIb3YEMbIE B FOBEITUPHBIX U3JIEIHSIX.

12. OxapakTepu3yiTe OCHOBHbIE CBOWCTBA 30J10Ta, cepedpa, MIaTUHBI, AT s, POIHsL.
13.  Ilepeumcnure MeTaIbl, UCHOJb3yeMbIe B KadeCTBE JIMTAaTyphl B CIIaBaX Ha OCHOBE
3010Ta, cepedpa, IUIaTUHBI, MAJUIAANS; YKaKUTEe CBOMCTBA, COOOIIaeMble MU CILIaBaM.

14.  Xapakrepuctuka (U3NYECKUX, XUMHUYECKUX U TEXHOJOTMYECKHX CBOMCTB CIUIaBOB
JParoli€HHbIX METAJIJIOB.

15. «benoe 30710TO»: XapaKTEepPUCTHKA, COCTAaB, CBOMCTRA.

16.  Xumuueckue coeMHEHMs IS IOBEIUPHBIX U3/IENUIl: UTO U JUIs Yero Hy>KHO?

17. XUMUYeCKUe peakuu Mpu 00paboTKe LBETHBIX METANIOB U CIUIABOB (OKCHIMPOBAHUE,

TpaBJeHHe, OTOETMBaHKE, (PIIOCOBAHNUE).




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

18.  Xummudeckue COeIUHEHHUS B COCTABE TOPHBIX IMMOPOJ U MUHEPAJIOB.

19. [IpuBenute kiaccuGpuKauio IOBEIUPHBIX KAMHEH.

20.  Ilepeumcnute HauboIee IICHHBIEC IOBEIUPHBIC KAMHH.

21. Tunbl XUMHUYECKUX CPEACTB I 00paOOTKH KaMEHHBIX TTOBEPXHOCTEH.
22. CHHTETHYECKHE COCTUHEHUS B IOBEIMPHOM Jielie B 00padOTKe KaMHs.
23.  DIEKTPOXHMMUYECKHE CHCTEMbI. DJIEKTPOIHBII MOTCHIUAI.

24, lNanpBanmyeckwmii anement lanusinsa Axkodu.

25.  DIEKTPOXMMHUYECKHE CHUCTEMBI: AJICKTPOJHM3 pACIUIaBOB M PacTBOpOB. [IpumeHeHue
AJIEKTPOIH3A.

26.  Kopposus. Bunsl koppo3un. CriocoObl 3alIUThI METAJUIOB OT KOPPO3HUH.
217. lanbpBaHM3aIMs B IOBEJIMPHOM JICIIC.

IIpuMepHBIH TeCT KOHTPOJISI 3HAHMIA:

3ananue 1 (ykaxxure oJuH BapHaHT OTBETA).

[Ipouecc, nporekaromuii py MOCTOSIHHOM 3HAYEHUU TEMIIEPATyphl B CUCTEME, HA3bIBAETCH ...
BapuaHTsl 0TBETOB:

1) u3oTepMUUECKUM

2) n300apUyecKUM

3) aqnabaTHYeCKUM

4) N30XOpHUYECKUM

3ananue 2 (yKaXuTe OJUH BapHaHT OTBETA).

[Ipu yBenuueHuu aaBieHusl B CUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTapHON TrOMOT€HHOMN peakiuu
Nom + Oa) = 2NOq pas.
BapuaHnTs!l 0TBETOB:

1) yBennuurcs B 9

2) yBenu4uTcs B 6

3) ymeHbpLIUTCS B 9

4) yMeHbIIUTCS B 6

3ananue 3 (ykaxute OJUH BapHaHT OTBETA).

[Ipu HapylIeHNH 0JIOBIHHOTO MOKPBITHS HA JKEJI€3HOM M3JIEJINH B KHCIION cpeJie Ha aHoJie OyaeT
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IIPOTEKATh PEAKLMS, YpPaBHEHHE KOTOPOU UMEET BUJ ...
BapuanTs! 0TBETOB:

1) Fe® - 2e =Fe’~
2) Fel™ +2e =Fe®
3) 2H™ +2e=HS

4) Sn® - 2e=8n""

3ananue 4 (yKakxuTe OJJMH BapUaHT OTBETA).

[Ipu snexTpoin3e BOJHOIO pacTBOpa XJI0pHaa Kajablusg Ha MHEPTHOM aHOJ1e TPOTEKAeT IMpoLecc,
ypaBHEHHE KOTOPOTO UMEET BUT ...

BapuanTs! 0TBETOB:

1) 21" —2e=Cl,
9) 40H™ —de =0, +2H,0
3) 2H,0 —4e=0, +4H"

4) Ca’" +2e=Ca

3ananue 5 (yKaKuTe OJJUH BapUaHT OTBETA).

OO6acTh 3HaHUMN O IPArOLIEHHBIX KAMHSX U UX UCIIOJIb30BAHUH YEJIOBEKOM:
1. I'eonorus

2. 'emMmonorus

3. CtoyHiorus

4. Tlerponorus

3ananue 6 (yKaKuTe OJJUH BapUaHT OTBETA).

Kaxkoit u3 6:1aropogabIx MeTauioB 001aaeT OaKTePUITUIHBIM IEHCTBHEM:
1. ITannaguii

2. IlmaTtnHa

3. Cepebpo

4. 301010

3ananue 7 (YyKaKUTe OJUH BapUaHT OTBETA).
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Kakoii nerupyromuii KOMIOHEHT MPUMEHSIETCS B CIJIaBax cepedpa:
1. Hukens

2. Menb

3. CBuHenl

4. OnoBo

3ananue 8 (yKa)KuTe OJJUH BapUaHT OTBETA).
SnTaps - aro:

1. Ilpupoaublii MUHEpa

2. UckyccTBeHHOe amop(HOE 0Opa3oBaHue
3. [Ipuponnoe amopdHOe 0OpazoBaHuEe

4. UckycCTBEHHBI MUHEPAT

3ananue 9 (yKakuTe OJJUH BapUaHT OTBETA).
Kakue MeTamibl OTHOCATCS K 0JIarOpOIHBIM:
1. Ilnatuna, namiaaui, poaui

2. 3010TO, HHKEIIb, CEpedOpO

3. [Inatuna, 30510TO, XpOM

4. lluHK, 0JI0BO, pOJUil

3ananue 10 (ykaxuTe OMH BapuaHT OTBETA).
Hanecenne ogHoro metania Ha Apyroi Mpu NOMOLIY OTPYKEHHUS B CPEY SIEKTPOIUTA
Ha3bIBAETCH. ..

1. 'annrBanu3anusg

2. OxcuaupoBaHue

3. Or6enuBanue

4. TpaBnenue

OIlK-1.2

[Ipumensier METOJIbI
MaTEMaTHYECKOr0 MOJAEINPOBAHUS
MIPY IPOEKTUPOBAHUU U pa3paboOTKe
XY 0’KECTBEHHO-ITPOMBIIIJIEHHBIX

W3/1eNnH, MaTepuaioB )51
TEXHOJOTMI HX IPOU3BOJCTBA,

Ilpumepnovie npakmuueckue 3a0anus:
1. HanucaTp 37€KTPOHHBIE ypaBHEHUS 3JEKTPOAHBIX IPOLECCOB, YPaBHEHUE CYMMApHOU
TOKOOOpasyromien peakiuu, BraucauTh J/1C rajpBaHUYECKOTo 2JIEMEHTA, €CITU KOHIICHTPAIUH
3+ 24+
noHOB MeTaiioB paBHbl: [Al°7]=0,001 mons/i, [CO” [=0,1 Mob/m.
2. Hammcarb 31€KTPOHHBIE YpPaBHEHHs JJIEKTPOIHBIX IPOLIECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3yroniel peakiyu, BbraucauTh IJ1C ragbBaHUYECKOTo AJIEMEHTA, €CIIM KOHIIEHTPAIH




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

BKJIIOYas co3manne 3D-mopeneit
TUTS KOHCTPYHPOBAHHSI
pa3pabaTbIiBacMbIX H3CIUI

HOHOB MeTa/uIoB paBHer: [MN“"]=0,01 moms/i, [Au®"]=0,1 Moms/i1.

3. Hammcare 3J7€KTpOHHBIC YpaBHEHHS AJICKTPOIHBIX IPOILECCOB, YPaBHEHHE CyMMapHOU
TOKOOOpasyromien peakinu, BrauciuTh J/1C raapBaHUYECKOro 3JIEMEHTa, €CIIM KOHIICHTPALUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=O,Ol Mouw/11, [Cu*]=1,0 Momb/1.

4. Cynbdar amromunus maccoit 36,4 T pacreopuiu B 100 r Bogsl. [IIMOTHOCTH MOTYyYEHHOTO
pactopa 1,32 r/mi. Paccuuraiite: ®(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) 1 N (H,0); T.

5. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTb NMPOTeKaHUs peakuu CS; () +3 Oyn=
=COs ) + 2 SOy 1y, AH; = -1075 kI npu cTaHAapTHBIX yciaoBusix. Paccuuraiite TemnepaTtypy
Havana peakiun, eciu S(CSy)=151 Jx/mons K; S(0,)=205 [Ix/mons-K; S(COp)= 213
Jx/moms-K; S(SO2)=248 Jx/moms K.

6. Peaxkuus uner mo ypaBHeHuto: 2 Hy iy + Sy () = 2 HyS(y. Hauanbnas xoHueHTpanus
Bojioposia 2 MoJib/1, cepbl 1,5 monw/i. Omnpenenure BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTb
peakuu K MOMEHTY, Korja popearupyet 0,7 Moib/11 Bogoposa?

7. Onpenenute TEPMOANHAMHYECKYIO BO3MOKHOCTb IPOTEKaHUs peakun 2 ZNS ) + 3 Oy =
2 Zn0 () + 2 SO 1), AH; = -890 kI npu cTaHAapTHBIX ycioBusx. Paccuuraiite Temneparypy
Havanma peakiuu, eciau  S(ZnS)=58 JIx/mons K; S(02)=205 x/mons'K; S(ZnO)= 44
Jx/mons-K; S(SO2)=248 JTxx/momnb K.

8. HauanbHble KOHLUEHTpAMM UCXOAHBIX BemlecTB B peakuuu: 2 SO; iy + Oy () = 2 SO;3
6butn paBHbl 1,8 Mons/n SO, u 2,4 monb/n Oz. Bo ckoibKO pa3 M3BMEHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, Korjaa npopearupyet 0,8 moun/n SO,?

OIIK-1.3

[Ipumensier
MaTeMaTU4eCcKoro a”ajus3a i
pacuera KOHCTPYKLUH
XYyJ107KECTBEHHO-IIPOMBIIIIJIEHHBIX
15631 (S 15171 u BBIITOJIHEHUS
TEXHOJIOTMYECKUX PacYeTOB

METOJIBI

Ilpumepnsle npakmuyeckue 3a0anus 6 nPoPeccuoHaIbHOU 0eameabHoCmu

3amanue 1. OTOenuBaHue METAIIOB

Meto1ka NpoBEICHUS:
1. B3sTe MeTann (1o 3a1aHuto MpenoaBaTenis) s IPOBEICHHs OTOCTKH.
2. Ha ocHoBe muTepaTypHBIX MJaHHBIX HaWTH, Kakhe OTOEIMBAIOIINE PACTBOPHI
HCIIONB3YIOTCA JIsl KOHKPETHOTO METaslia.
3. [IpuroToBuTh 2 OTOETUBAIOLINX PACTBOPA COITIACHO HOPMATHUBHOM TOKYMEHTALIUH.
. [IpoBectu oTOenrBaHNne METaIa B pa3HBIX OTOETMBAIOIINX PACTBOPAX U CIETATh BHIBO,
KaKo¥ oTOETMBAIOIINIA PACTBOP JyUIIIE.

3ananue 2. TpaBneHue Merasia.
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Mertonka NpoBeICHUA:

1. B3sare MeTa (110 3aJaHUIO TIPETIoiaBaTes) Ul IPOBEACHUS TPABICHHUS.
2. BriOpaTh XUMHUYECKHE PACTBOPHI AJISl TPABJICHUSI.

3. [TpuroToBUTH PaCTBOP M MIPOBECTH TPABJICHUE.

4. OneHUTh pe3yabTaThl U CAETaTh BHIBOABI O KAUECTBE.

3ananue 3. Xummudeckoe o0e3KuprBaHHe.

Metouka NpoBeICHUS:

0) momyuuTs u3aenue (Mo 3aJaHUI0 MPEeroaaBaTess) Uil MpoBeIeHUs 00e3KUPUBAHUS.

1) cHayana u3emus MPOMBIBAIOT B OEH3WHE, alleTOHE WIH B AUXJIOPITAHE

2) 3areM OOE3KUPHUBAHHE HW3JIEIMA MPOBOAAT CBEXEH 000MOKEHHONW H3BECTHIO C IOMOIIBIO
HIETKH.

3) mocne 3Toro u3aenus npoMeiBatoT B ropsueii 90-100 C qucTuiinpoBaHHON BOJE;

4) u3znenus OIyCKalOT B pacTBOpP €IKOro Kamus, cojepxamiero 10-20 r enkoro kamus B 1a
ropstaeii. BOBI.

5) Tlocne oO0e3)upHUBaHHUS W3ACTUS TPOMBIBAIOT B TOpsYeii, a 3aTeM B XOJOIHOU
JUCTUJUIMPOBAHHOM BOJE U CyIIaT.

6) OneHUTh pe3ysbTaThl U CAENaTh BBIBOJbI O KAUECTBE.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
IK3aMEHa.

DK3aMeH TNPOBOJIUTCS B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM OuiieTaMm, Kaxabli U3
KOTOPBIX BKITIOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO MPAKTHUECKOE 3aaHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, yMEHUWH, HaBBIKOB,
OOy4aroOIIMICS HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHHs] TpPU ONEPUPOBAHUM 3HAHUSMHU U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaa) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEIJIEKTyaJIbHbIe HABBIKU PEUICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyJOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



