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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHUH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGIMHI/IK

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensank

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 . Ne
3aB. kadenpoit H.JI. Mensuauk




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIACTM COBPEMEHHOW XHUMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHI; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucnummmaa XuMusi BXOJUT B 00s3aTeNbyI0 9acTh Y4eOHOTO IiaHa 00pa30BaTeIbHOM
IPOrpaMMBlI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Xumus B 00beMe cpeiHel 00pa30BaTeIbHOM IKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

be3onacHOCTb KU3HENEATEIBHOCTU

Mertposnorusi, cTaniapTu3anus u cepTUPUKALUL

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynabrare OCBOCHMS IUCHMIUIMHBI (MOXIYyJs) «XUMHsS» OOYyYaroIIMHCS JOJKEH
00J1a/1aTh CIEAYIOIMMU KOMIIETEHIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CnocobGeH pemaTh BOOPOCH MPO(ECCHOHATBHOW JAEATENbHOCTH Ha OCHOBE
€CTeCTBEHHOHAYYHBIX M OOIICHMH)KEHEPHBIX 3HAHWH, METOJOB MAaTEMaTHYeCKOrO aHaln3a H
MOJICJIMPOBAHUS

OIlIK-1.1 Hcnonp3yer ecrecTBEHHOHay4YHble M OOIEMH)KEHEpPHBbIE 3HAaHUSA IS
peleH s BOPOCOB B MPO(heCCHOHAIbHON 1€ TEIbHOCTH
OIIK-1.2 [Ipumensier ~ MeToAbl ~ MAaTeMAaTUYECKOTO  MOJEIMPOBAHMS  IIpHU

MIPOCKTUPOBAHUU U Pa3pabOTKE Xy10KECTBEHHO-TIPOMBIIINICHHBIX U3/IEIHM,
MarepuajioB M TEXHOJIOTMI MX MPOM3BOACTBA, BKIIOYas CO3/IaHUE
3D-Momeneit i KOHCTPYUPOBAHHMSI Pa3padaThIBAEMbIX U3/IEITAN

OIIK-1.3 [IpuMeHsieT MeToABI MAaTEMAaTUYECKOTO aHAJIN3A JUISl pacyeTa KOHCTPYKIHUN
XYyJ107KECTBEHHO-TIPOMBIIIIEHHBIX 15631 (SH05 051 u BBIIIOJIHCHUS
TEXHOJIOTHYECKUX PACUYETOB




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 150 akaj. 4acos:

—ayautopHas — 144 akan. 4acos;
— BHEayIUTOpHas — 6 akaj. 4acoB

— camocrosTenbHas padora — 30,3 aka1. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o |KonTaxTHAS pabota E 5 dopma TEKyIIEero
Paznen/ tema § (B axaz. yacax) E E‘ Bux . KOHTpOJIA Kon
J— : g o CaMOCTOAITEIBHON | yCreBaeMOCTH | B —
O g £ paboThI MIPOMEKYTOUHOM
ek, 71a0. | IpakKT. ER aTTeCTaLHH
3aH. | 3aH. |Q
1. Paszgen 1
1.1 Tlepuonuueckas cucTeMa. CamocToATeI: RO OIIK-1.1,
CrpoeHue  aTOMOB  3JICMEHTOB. 8 2 1/13yqu1/1Ve TectupoBanue. OIIK-1.2,
XuMuueckas CBS3b. yueOHoi OIIK-1.3
JUTEPATYPHI.
Odopmienue
OTYETA I10
nabopatopHoi 3amura
pabore. nabopaTopHO
Brinosninenune paboTHI. OIIK-1.1,
1.2 Xumuueckast TepMOTUHAMHUKA. 8 6 4 JIOMAILHETO Cpauva OIIK-1.2,
3aganus Ne 1. JIOMAIITHETO OIIK-1.3
CamocrogrenbHoe | 3amanmsa Ne 1.
H3y4eHHE Tectuposanue.
yueOHOM
JIUTEPATYPBI.
Odopmnenne
oTyeTa 10
nabopaTtopHoOH 3amura
1 pabore. nabopaTopHoit
Brimonaenne paboTHL. OIIK-1.1,
1.3 Xumuueckass KHHETHKA. 8 6 6 JIOMAIITHETO Cpaua OIIK-1.2,
3aganus Ne 2. JIOMAIITHEr o OIIK-1.3
Camocrosrensuoe | 3amanust Ne 2.
H3yUYCHHE TectupoBaHue.
y4eOHO
JIUTEPATYPHI.
OdopmieHne
OTYETA 10
nabopatopHoi 3amura
pabore. n1abopaTopHO’
14 PacTBOph ICKTPOTHTOB U Brinonnenue paboTHI. OIIK-1.1,
HEICKTPOHTOB. 8 18 2,1 JIOMAIITHETO Craua OIIK-1.2,
3amanus Ne 3. JIOMAIITHETO OIIK-1.3
CamocrosrensHoe | 3amanus Ne 3.
H3y4eHne TectupoBanwue.
yueOHOi
JUTEPATYPBHI.




OdopmieHne

OT4eTa IO
nabopaTtopHoOn Samura
padore. nabopaTopHO’
Brimonaenne 5 OIIK-1.1,
1.5 KoMruieKCHbIE COCIMHEHHUS. 4 6 2 JTOMAIITHETO pg OTBL. OIIK-1.2,
3ajanus Ne 4. flata OIIK-1.3
JIOMAIITHETO
CaMOCTOSTENbHOE
3agaHus Ne 4,
U3y4YeHHe
yueOHOM
JIUTEPATYPBI.
HWroro mo pasueny 36 | 36 16,1
Uroro 3a cemectp 36 | 36 16,1 3a4éT
2. Pasznen 2
OdopmieHne
OTYeTa 0
nabopaTopHO 3amura
pabore. nabopaTopHOi
Brinonnenue paboTHI. OIIK-1.1,
2.1 JTucriepcHbIe CHCTEMBI 12 | 12 2,2 JIOMAIIHEr o Craua OIIK-1.2,
3aganns Ne 5. JIOMAIIHETO OIIK-1.3
CamocrosrensHoe | 3amanus Ne 5.
H3y4eHUe TectupoBanue.
yueOHO
JUTEPATYPHI.
OdopmieHne
OTYeTa 0
nabopatopHoi 3amura
pabore. nabopaTopHO
2.2 Brinosinenue paboTHI. OIIK-1.1,
OKHCINUTENLHO-BOCCTAHOBUTEIILHBIE 8 6 4 JIOMAIIHETO Craua OIIK-1.2,
MIPOLIECCHI. 3amanus Ne 6. JIOMAITHETO OIIK-1.3
Camocrogrensaoe | 3amanus Ne 6.
H3y4eHHE Tectuposanue.
yueOHOM
JUTEPATYPBHI.
Odopmienue
OTYETA I10
nabopatopHoi 3amura
pabore. nabopaTopHOM
Brinosnnenue paboTHI. OIIK-1.1,
2.3 DIIEKTPOXUMHYECKHUE CHCTEMBI. 10 | 10 6 JIOMAIIHEr o Craua OIIK-1.2,
3aganus Ne 7. JIOMAIITHEr o OIIK-1.3
Camocrosrensuoe | 3amanust Ne 7.
H3yUYCHHE TectupoBaHue.
y4eOHO
JIUTEPATYPHI.
Odopmienne
OTYEeTa 10
nabopaTtopHoOi 3amura 5 OITK-1.1,
2.4 Tlonmumepsl. 4 4 2 pabore. niaGopatopHoi OIIK-1.2,
CaMoCTOSTENbHOE paboTHL.
OIIK-1.3
H3y4EHHE Tectuposanue.
yaeOHOI
JUTEPATYPBHI.
Odopmnenue
OTYETA 10
niaGopaTopHoi 3armura OIIK-1.1,
2.5 KauecTBeHHBIN aHAIN3 HOHOB. 2 4 padore. nabopaTtopHoOi OIIK-1.2,
CaMocTosATeIbHOE
paboThL. OIIK-1.3
U3yuCHHE
yueOHOi
JUTEPATYPBHI.
Wroro no pazneny 36 | 36 14,2




Uroro 3a cemectp

36

36

14,2

OK3aMCH

Hroro no JUCHUIIINHE

72

72

30,3

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlexuu npoxoAsT Kak B UH(GOpMaLIMOHHOMN (hopme, TJIe UMEET MECTO TOCIIEI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKIuii-Oece bl Wil IUajiora ¢ ayAUTOpUen, JTeKIuil
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ 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
MaTepuaia HeEoOXOAMMO pewmuTh. Takas JeKIus NpeicTaBiseT coOoil  3aHATHE,
IpeJloJiaratollee MHUIMUPOBAHHOE IPENOJaBaTEeIEM IPUBJICUEHUE AYAUTOPUM K PELICHHUIO
KPYIMHON Hay4yHOW MpoOJeMbl, PacKphIBAET BO3MOXKHBIE IYTH €€ pEIIEHHUs, MOKA3bIBACT
TEOPETHYECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTh JOCTHKEeHH. Ha mpoOnemMHO# JeKuuu HOBOE
3HaHWE BBOJUTCS KaK HEU3BECTHOE Uil cTyAeHTOB. [lomyuenHas nndopmaiius ycBauBaeTcsl Kak
JIMYHOCTHOE OTKPBITUE €III€ HE U3BECTHOTI'O JUIsl CE0sl 3HAHUSI.

Jlnia peanuzanuu MHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASATCS JEKLUUU-BU3YyAIN3allUY, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
COIPOBOXKAAETCS MPE3CHTAIIUEH.

JIeKuMOHHBIN MaTepuaj 3aKperuisieTcsl B X0Je J1a0opaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlectBamu. Ha maGopaTopHbIx
paboTax BBINOJIHSAIOTCS TPYIIIOBBIE WM HWHAWBUIYAJIbHBIE 3aJaHUsl 110 IMPOUJIEHHOW TEME.
[TpoBenenue nabopaTOpHBIX PabOT HEOOXOAMMO MPEeABAPATh MHCTPYKTAXEM IO IpaBHiIaM
Oe3omacHOi paboThl B XUMHUUYECKOM 1aboparopur. OCHOBHBIM YCIIOBHUEM JIOMYCKa CTYJIEHTOB K
nabopaTopHOil paboTe sBiseTcss MX o0s3aTenbHas IOATOTOBKA K HEM € cocCTaBIeHHEM
TeopeTudeckoro BBeaeHus. [Ipu mpoBeneHnn 1a00OpaTOPHBIX 3aHSATUNM HCIOJIB3YETCS METOJ
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIIET YCBOMTH MaTepuain IyTEeM BbISBICHHUS CBs3eil
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueM. Kpome Toro, 1neiaecoo0pa3Ho UCIONIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHMS (TTapHyI0 paboTy) TpeX BUJIOB: CTaTUYECKas mapa,
JMHAMUYecKas Mapa, BapuallioHHas 1apa; COBMeIas e ¢ TEXHOJOTHeH MOIyJIbHOT0 00yUeHHS.
BoinonHuuB 3kcnepuMeHT, oOywarouuiicss (GopMynupyroT 0OOOIIEHHBIE BBIBOABI 10 CEpUHU
OTIBITOB, UCTIOJIb3Ys IPHUEMbI aHAJIOTHH Y CPAaBHEHMSL.

CamocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 Haubosee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpasoBanuio. CamocrosiTenbHas pabora
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (OpPMBI y4eOHOW JeATETHbHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJlaHH, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO U JOIMOJHUTEIBHOIO MaTepuana Mo ydyeOHUKaM U
nocoOusiM, yTeHHe U popaboTKa HayYHOH JIUTEpaTypsl B OUOINOTEKe, HaNmMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBUYMaM, 3au€Tam, UTOTOBON aTTeCTaIl|H.

CamocrosaTrenbHass paboTa CTYACHTOB JOJDKHA OBITh HAampaBieHa Ha 3aKperuieHHs
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo MpernoaaBareieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTENIbHOE HM3y4YeHHE, Ha MOJrOTOBKY K J1a0OpaTOpHBIM 3aHSATHSIM, BBIIOJIHEHUE
JOMAIITHUX 3aJ]aHUH ¥ TOATOTOBKY K PYOEKHOMY U 3aKIIIOUUTEIHHOMY

koHTpomto. Ilomumo »sToro, oOydaromyecs MPEACTaBIAIOT —pe3yabTaTbl CBOEH
CaMOCTOSITEIbHOW paOOThI B BUC MTPE3CHTAIINN.

CamocrosarenbHas paboTa CTYIEHTOB MO JUCHUIUIMHE «XHMMHS» BKIIOYAET PELICHHE
3aJa4 U BBINOJIHEHUE 33/IaHUN PENPOIYKTHUBHOTO XapakTepa IO ajJrOpUTMY, MPEII0KEHHOMY
IpenoaaBaTesieM.

[Tnan-rpaduk, mureparypa, MaTeprabl K JISKIUSIM U 1a00paTOPHBIM paboTaM, TECTHI



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

OOyuaromuiicsi MOXKET MPOWTH B JIHUCTAHIMOHHON ¢opme oHmaiH-Kypce «Kak xummus
00BSCHSCT K M3MCHSICT OKPY KoK MUP» Ha maTdopme "OTKpbITOE 0Opa3oBaHue".

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. OcuoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIMN.

2. Konsna, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TVY. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TEKCT : 3JACKTPOHHBIMH. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Mensinuk, H. JI. PactBopsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckuii yH-T um. I'. . HocoBa. - Marauroropck :
MI'TY wum. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. oskpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true(mata oo6pamenus: 14.05.2020). - MakpooObekr. - TekcT
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Mensiauk, H. JI. [luctiepcusbie cuctemsr : npaktukyM / H. JI. Mensuauk, O. P. MymiuHa,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckuit yH-T um. I'. M. HocoBa. - MarnuToropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooOwbekT. - Tekcr
ANEKTPOHHBIN. - CBeieHHs JOCTyIHBI Takxke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliii. OCHOBBI AJIEKTPOXUMHUH |
yueoHoe mocobue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - MarauTtoropek : MI'TVY, 2015. - 58 c.
: HIL., Ta0J1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true (mata ooOpamenus: 14.10.2019). - MaxkpooObekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTcs meyaTHbINA aHaJIoT.

4. Mumypuna, O. A. Xumudeckas kuHeTHka. COCTOSIHUE XMMHUYECKOTO PaBHOBECHS !
npaktukyM / O. A. Mwumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uMm. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2019. - 1
CD-ROM. - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
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B) MeTonuyeckue ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKHUX MPOIECCOB: METOIUYCCKUE YKa3aHHs K
1ab0paTopHbIM paboTaM MO JUCHUIUIMHE «XHUMMS» UId OOy4yaroluxcs BCEX HallpaBJICHUN
HOATOTOBKM MW  CHeUUaJbHOCTeH 1HEeBHOH Qopmbl  oOyuenus [/ O.A. Mumypuna;
Marunuroropckuii roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 ¢. — TekcrT : HEenmocpe1CTBEHHBIN.

2. Komsama, JLI. Xwumuyeckas TEepMOAMHAMHUKA: METOJUYECKUE YyKa3aHHUS JUIS
CaMOCTOSITENIbHOW paboThl MO AUCLUIUIMHE «XUMHs» 11 00ydyaroIIMXCsl BCEX HampaBiIeHUM
HOJTrOTOBKHM W crnenuanbHocTed Bcex (opm oOydenus / JL.I'. Konsga; Marautoropckuii roc.
texHuyeckul yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsaga, JIL.I. CkopocTh XHMHUYECKHX peakUUil M XUMHUYECKOE paBHOBECHE:
Meronuyeckue yka3zaHus K J1aOOpaTopHbIM padoTaM MO JUCHMILIMHE «XHUMHS» IS
00y4aroIMxcs BCeX HAIpPABJICHHUI MOJArOTOBKU U CIelHanbHOCTeH Bcex Gopm oOyuenus / JL.T.
Konspna, E.B. Tapacrtok; Marnuroropcknii roc. texHudeckud yH-T um. . M. Hocosa. —
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — Tekcr : HenmocpecTBEHHBbII.

4. PomnonoBa, H.U. Xumudeckasi KuHETHKA. XUMUYECKOE PABHOBECHE: METOJUUYECKUE
yKa3aHHs JUIsl CaMOCTOSATENIbHOM paboThl MO JUCHUIUIMHE «XUMH» s 00ydaroluxcs Bcex
HampaBJIeHUH MOATOTOBKHM M crnenuanbHocTell Bcex (opm oOyuenus / H.U. Pomuonosa, A.IL.
ITonomapeB; MarHuToropckuii roc. Texuuueckui yH-1 uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY mm. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemoCpeICTBEHHBIH.

5. Uymposa, JI.B. PactBopsl: MeToandeckas pa3paboTka K Ja00paTOpHBIM paboTaM Mo
JUCIUIUINHE «XUMHUS» 11 00yJarolMuXcsl BCEX HalpaBiICHUM MOATOTOBKH U CHELMaIbHOCTEN
Bcex Gopm o0yuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TEXHUIECKHI YH-T
uMm. I'. Y. HocoBa. — Maruautoropck : MI'TY umm. I'. . Hocoma, 2020. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIN.

6. Uynposa, JI.B. PacTBopsI: MeTouUecKast pa3padoTka K CaMOCTOSATEIBHOW paboTe 1o
JUCHUIUIMHE «XUMHs» A O00y4alolmuxcs IO BCEM HAaIlpaBJICHUSAM IOATOTOBKH U
crenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymiuna, O.A. MurrypuHa,
Marunuroropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Kongna, JI.I'. KonnmougHsle pacTBOpbI: METOAMYECKHE yKa3aHHs K J1a0OpaTOpHOM
paboTe Mo TUCHUIUIMHE «XUMUS» g 00ydaroluXcsl 10 BCEM HamnpaBiIE€HUSM MOATOTOBKH U
cienuanbHOCcTM BceX (opm obOyuenus / JL.I'. Konsna, JI.A. BoabsH; MarHuTOrOpCcKuid roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — MarauToropck : MI'TY um. I'. W1. HocoBa, 2017. — 9 ¢c. —
Tekcr : HenoCpeACTBEHHBIN.

8. Komsina, JI.I'. OKuCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKITUN: METOANYCCKUE YKA3aHUS
K JabopaTopHOil paboTe MO JUCHUIUIMHE «XUMHs» A O0yJaroluxcs BCeX HaIpaBICHUN
MOJArOTOBKM W crenuanbHocTelr Bcex (opm obOyuenuss / JILI'. Komsma, E.B. Tapaciok;
Marunuroropckuii roc. rexuudeckuil yu-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekcrt : Henmocpe1CTBEHHBIH.

9. Konsima, JIL.I'. OKHMCAMTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH M 3JIEKTPOXHUMUYECKHE
TTDOTIECCHI: METOTUYECKast NaznadbOTKa K CAMOCTOSTEIThHOW naboTe NIt 00VIarONuXcs 110



BCEM HAIPABJICHHUSIM IOATOTOBKU U CHENUAIBLHOCTSIM BeeX ¢popm ooyuenus / JL.I'. Konsna, E.B.
Tapacrok, 2.P. Myminna; Marnutoropckuid roc. TexHuyeckud yH-T uM. . M. Hocoa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekct : HenmocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHUE NPOIECChl: METOAMYECKHE YKa3aHHUs K
nabopaTopHOil paboTe MO MUCHUILIMHE «XUMHs» s 00YyYalONIMXCs 10 BCEM HAIPaBICHHUSIM
IOJATOTOBKH M CICHHAIBHOCTIM Bcex ¢opm o0yuenus /| O.A. Mumypuna, H.W. Poauonosa;
Marnuroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. .
Hocoga, 2017. — 13 ¢. — TekcT : HENmoCpe1CTBEHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

URL: http://newlms.magtu.ru/  O6pasoBarensubiii  mopran  ®I'BOY  BO
«MarHuTOropcKuil rocyapCTBEHHbIN TeXHU4YecKuil yausepeurer um. I'.11. Hocosa»

URL: https://openedu.ru/course/msu/CHEMCW./ Owmnnaiti-kypc «Kak xummus
OOBSACHSIET U U3MEHSIET OKPYKAIOIIUA MUP»

URL: www.i-exam.ru/ EnuHeblii mopTain HHTEPHET-TECTUPOBAHUS B chepe 00pa3oBaHMsI

IIporpammHoe o0ecnieueHue

HanmenoBanme .
1o Ne norosopa Cpox aeicTBus IMLIEH3UU

MS Windows 7
Professional(mns  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mms [[-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip CBOOOTHO paCIpPOCTPaHIEMOE OEeCCPOUHO
FAR Manager CBOOOJTHO PACIPOCTPAHSIEMOE 0ECCPOUHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanwue xypca Cchblika

DnexkTpoHHas 0Oa3a mepuoauueckux wu3aanuii|https://dlib.eastview.com/
East View Information Services, 00O «MIBUC»
HanmonanbHas
WH(OPMAIIMOHHO-aHAIUTHYECKAsT ~ CUCTeMa  —
Poccuiickuii  MHJIEKC HAy4YHOT'O IIMTUPOBAHUSI
[Touckoras cuctema Axagemust Google (Google|URL: https://scholar.google.ru/
Scholar)
Wudopmannonnas cuctemMa - Enunoe oxHo|URL: http://window.edu.ru/
JIOCTYTIa K HH(POPMAITMOHHBIM pecypcaM
Poccuiickass T'ocymapctBennas — OuOimoreka.|https://www.rsl.ru/ru/4readers/catalogues/
Katanoru
DnekTpoHHbIe pecypchl oubmmorekun MI'TY uwm.|http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa
MexayHapoHas HayKOMETpUYeCKast
pedepaTuBHAs W MOJTHOTEKCTOBas 0a3a JaHHBIX
Hay4yHbIX u3ganui «Web of science»
MexayHapoHas pedeparuBHas u|http://scopus.com
MOJHOTEKCTOBAasl  CIpaBoYyHas 0a3a  JIaHHbBIX

URL: https://elibrary.ru/project risc.asp

http://webofscience.com



http://newlms.magtu.ru/
https://openedu.ru/course/msu/CHEMCW./
http://www.i-exam.ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/

MesxayHapoaHast KOJIEKIMs HaydHBIX TpoTOoKoJoB mmo|http://www.springerprotocols.com/
pasaMYHbBIM OTpacisiM 3HaHui Springer Protocols
9 MaTepHa/IbHO-TEXHUYECKOe oDecredyeHue TUCIUTIIHHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

1. VuebHple aynuTopuu Al NPOBEACHHUS 3aHATUHN JIEKIMOHHOro tuma. OcHalleHue
ayJUTOPUU: MYJIbTUMEIUIHBIC CPEICTBA XPAHEHUSI, TIEPEIavyy ¥ TIPEACTABICHUS HH(OPMAIIHH.

2. Y4eOHBbIE ayauTOpPUM JUISI TPOBEICHHS JIAOOPATOPHBIX 3aHATHH, TPYMIOBBIX M
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJISI M TIPOMEXKYTOYHOW aTTECTaIUH.
Ocnamenue aynuropun: OOOpynoOBaHUE AJIs BBITIOJHEHUS J1a00paTOPHBIX pabOT, XUMUYECKAs
1ocyJ1a, peakTUBbL. HarsqHpie MaTepralibl: TaOJIUIIbI, CXEMBI, TIAKATHI.

3. IlomeneHust U1t CaMOCTOSITENILHOM paboThl 0Oydaromuxcsi. OCHaIICHHE ayTUTOPUH:
[Tepconanbubie KoMIbIOTepbl ¢ maketoM MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.

4. TlomemeHust i XpaHEHWs W NPOQUIAKTUYECKOTO OOCITY)KMBaHUS Y4eOHOTO
obopynoBanus. OcHamenue aynuropuu: CTelutaxku, CeUpsl sl XpaHEHHs] Y4eOHOTO
000pyI0BaHUs, HHCTPYMEHTHI JUISI PEMOHTA JIA0OPaTOPHOTO 00OPYIOBAHHMSL.


http://www.springerprotocols.com/

6. YueOHO-MeTOANYeCKOe o0ecTiedeHre CAaMOCTOAITEIbHOIH padoThl 00y4aromuxcst

CamocrosTenbHas paboTa OOydaromuxcs IOJpa3elsieTcss Ha ayAUTOPHYI0, KOTopas
IPOMCXOIUT KaK BO BpeMsl JaOOPaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJIbTAlUsX, U Ha
BHEAYJIUTOPHYIO, TPOMCXOJSIIYI0 BO BpEMs IOATOTOBKM OOYyYalOLMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBIINOJIHEHUH JOMAIIHUX 3aaHUH.

Ilepeuens 1abopaTopHbIX padoT

JlabopaTtopnast pabota Nel «CBoicTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUI

Jlaboparopnas pabGora Ne2 «OmpeneneHue OHHTAIbIMKU PACTBOPEHUS M SHEPrUU
KPUCTAJUIMYECKOU PELIETKI»

Jlaboparopnas pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKLIUN)»

Jlabopatopnast pabora Ne4 «IIpurortoBiieHHE€ pacTBOpa M YCTAHOBJIEHHUE €r0 TOYHOU
KOHIEHTPAIU

JlabopaTtopHnas padota No5 «DneKTpOIUTHIYECKAsT JUCCOIHAITUS

JlaboparopHas pabota Ne 6 «I'uaponus coneii»

Jlaboparopnas pabora Ne 7 «CMmelieHHME MOHHOTO paBHOBECHS B  pacTBOpeE
MaJIOPacTBOPUMOTO AJIEKTPOJIUTA

JlaGopaTtopnast pabota Ne§ «KomruiekcHbIe COeTUHEHU S

JlaboparopHas pabota Ne9 «Komnouaasie pacTBOPbI»

JlaGopaTtopnast padota Nel0 «OnpeneneHre ONTUYECKUX CBONCTB KOJUIOUIOBY

Jlaboparopnas pabota Nell «OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

JlaGopaTtopHnast pabota Nol2«DneKTpOoXUMUYECKHE TTPOIIECCH»

JlaGopatopHas pabota Nel3 «Koppo3zust MeTanioB»

JlaGopaTtopHnas padota Nel4 «aenTudukaius mnoiuMepoB»

JlaboparopHas pabota Nel5 «KauecTBeHHBII aHATHN3 HOHOBY

KoHTpoJibHBIE BONIPOCHI /151 3AIMUTHI J1a00paTOPHBIX padoT
«CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCIMHCHMII»

UYro takoe oxcuapl? x knaccudukanusa. Homenknatypa.

[IepeuncnruTe OCHOBHBIE XUMUYECKUE CBOMCTBA OKCUIOB.

UYro Takoe ocHoBanusa? x knaccudukanus. Homenkmarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Yro Takoe kucnotel? Mx knaccudukarus. Homenknarypa.

IlepeuncnrTe OCHOBHBIE XMMUYECKHE CBOKMCTBA KHUCIIOT.

UYro HazwiBaroT comsimu. Ux kmaccudukanms. HomeHknarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kaxkast reneTndeckas CBsI3b CyIIECTBYET MEXK/Y KJacCaMU HEOPTaHUYECKUX COCTUHEHUI?

CoNoOAEWNE

«OnpenesieHne JHTAJIBIINYA PACTBOPEHHUA M JHEPTHH KPHCTAJUINYECKOH pPelIeTKN»

OCHOBBI XUMUYECKON TEPMOIMHAMUKHU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMUYecKre apaMeTpbl U PYHKIIUU COCTOSTHHS CHCTEMBI.
OHTanenus 00pa3oBaHUs BEIIECTBA.

TennoBoii 3 PexT XUMUIESCKOI peaKIuu.

@DaKTOpbI, BAUIOMIKE Ha TETIOBOM 3(h(PEeKT XMMUUECKOI peaKIii.
Chopmymnupyiite 3akoH ['ecca.

Kakue crencTBus BhITEKAIOT U3 3aKoHa ['ecca.

DOHTponHs KaK (QYHKIHS COCTOSIHUS CUCTEMBI.

N akwNE



arONE

6.
Baut-I'

«CKopocTh XUMMYECKUX PeaKIuii»

Uto n3yuyaer XuMu4ecKas KHHETHUKa?

JaiiTe onpeneneHne CKOPOCTH TOMOT€HHOW U T€TEPOreHHON peakiiuii.

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuu?

JlaiiTe onpenenenue 3aKoHa JACMCTBHS Macce.

Uto Ha3BIBAIOT KOHCTAHTON CKOPOCTU?

Ot kakux (akTopoB 3aBUCUT KOHCTaHTa ckopoctu? Cdopmynupyiite mpaBUiIO

odda.

7. Uto Ha3bpIBalOT TemrepaTypHbIM kKodddunuenToM? Kakie oH MOXKET UMETh 3HaUeHUs?
8. Tlouemy MOBBINIEHHE TEMIIEPATYPHI YBEINUUBAET CKOPOCTh PEAKINH?

1.
2.

«HpI/II‘OTOBJIeHI/Ie pacTBopa U YCTAaHOBJICHHE €I'0 TOYHOH KOHICHTPpalum»

[lepeuncnrute OCHOBHBIE CIIOCOOBI BEIPAKEHHS KOHIIEHTPAIIMH PaCTBOPOB.
Kak paccuntaTh MOJIIDHYIO KOHLEHTpPALUIO pPacTBOpa, €ClIU H3BECTHA

OKBHUBAJICHTHAas KOHHCHTpaIII/ISI?

3.

Kax pacCcuuTaTb MacCy pacTBOpa, €CJIU U3BCCTHA MACCOBas NOJIA paCTBOpéHHOFO

BCIICCTBA B paCTBOPEC U MaccCa BOJLI.

4.
5.
6.

NoabkowhE

LCoNoOA~WNE

Yro Takoe SKBUBAJIEHT BelecTBa?
Kak paccunrtaTe MOJISIpHYIO Maccy SKBUBAJIEHTa BellecTBa?
B kakux equHMIIaX U3MEPSIETCS] TUTP paCTBOPEHHOIO BellecTBa?

<<3JIeKTp0JII/ITI/I‘IECKaﬂ AUCCoOH AU

Kaxkue BelecTBa Ha3bIBatOTCA IEKTPOJIUTAMU?

UTo Takoe 3JIEKTPOIIUTAYECKAS TUCCOIUAINS?

UTO Ha3bIBAIOT CTENEHBIO TUCCOIMALIMHN IEKTPOIUTA?

Kaxkue »1eKTposuThl OTHOCSTCS K CUITBHBIM?

B kakom ciy4ae peakiiui HOHHOTO 0OMeHa MPOTEKarT HeoOpaTuMo?
Kaxkue BelecTBa B MOHHBIX YpaBHEHHUSX 3aMMCHIBAIOT B MOHHOM BHUjIE?
Kak nuccounupyrot aM(poTepHbIe SJEKTPOTUTHI?

«I'mapoJm3 conei»

Yro Takoe rupoau3 couei?

Kakwue conm monBepraroTcst THIPOIH3Y?

Kak onpenenuts cpeay pacTBopa coiau?

YTo Takoe MHAUKATOPBI?

KonnyecTBeHHas XxapaKTepUCTUKA THIPOIIH3A.

Kak paccuntaTh KOHCTaHTY THIpOIH3a?

Kakue pakTops! BIUAIOT Ha CMEIIEHHE PABHOBECHSI PEaKIMK THPOJIN3a COMH?
[Tpn KakUX YCIOBHSX MOXHO YCHIIUTh TUAPOIN3 CONU?

Kak M0oxHO 0cnabuTh ruaAponn3?

«CMelieHre HOHHOTO PABHOBECHSI B PACTBOPE MAJI0OPACTBOPHMOI0 3JICKTPOJIHTA)

ook wnE

Yto Takoe pacTBOPUMOCTH BellecTBa?

Uto Takoe mpou3BeAeHUE PACTBOPUMOCTH?

OT yero 3aBHCUT 00pa30BaHKE OCAKa B PACTBOPAX JIEKTPOIUTOB?

[Ipu KakuX yCI0BUSX MOKHO PACTBOPUTH OCATIOK?

Yro Takoe mpou3BeJeHnEe GaKTHUECKUX KOHIICHTPALU?

Kak ¢ Touku 3peHHs] CMEIIEeHNs] HOHHOTO PaBHOBECHUSI B PACTBOPE MaJOPACTBOPUMOIO



AIIEKTPOJIUTA OOBICHUTH BO3MOKHOCTh PACTBOPEHUS OCaIKa?
«KomIuiekcHbIe coeinHEeHHsD)

UTto Takoe KOMITJIEKCHBIE COEIMHEHUS?

Knaccugukarus KOMIUIEKCHBIX CO€AMHEHUI.

[TpuBenuTe peakuysi MOITy4EHNUs KOMIIEKCHBIX COSUHEHUM.

Kakue noHbI MOTYT OBITH KOMILIEKCOOOpa30BaTeIsIMU?

Kak nuccounupyror B pacTBOpE KOMIUIEKCHBIE COEAMHEHUS?

Yo Takoe KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHOT'O COEIMHEHUSI?

Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOI'O COEIUHEHUS?

NoakowdE

«Kosnouanbie pacTBopbDy

Jaiite onpenenenue aucnepcHoit cuctemsl. [IpuBeaure npumepsl.
Knaccugukanum TucriepcHBIX CUCTEM.

Crioco0b! nostyyeHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHLl.

Y CTONYMBOCTD KOJIJIOUAHBIX CHCTEM.

Koarynsanus Koyonaos.

Koarynsius KoamouHbIX pacTBOPOB 3JIEKTPOIUTAMHU.

[IpaBuno llyneue — Napau. Koarynupytomias crnocoOHOCTb.
B3anMHas koarynsuus.

CoNoOA~WNE

«Onpez[e.nelme ONTHYECKHUX CBOMCTB KOJIJIOHI0B

Yrto Takoe HAaHOTEXHOJIOTUS?

KakoBblI iepcreKkTUBbl IPUMEHEHUS! HAHOTEXHOIOT Uil?

JInist Kakux Lesnel UCToIb3yI0T HaHoYacTul cepedpa?

Kaxwue MCTOJBI MOJIYUYCHUA HAHOYACTHIL Bawm usBecTHBI?

B 1yem ocoOeHHOCTH MosTyueHre HaHo4YacTuI| cepedpa MeToaoM ¢oToauza?
Kakne MeTo/1bl HCIIONB3YIOT JUIS OLIEHKH Pa3MEPOB YACTHIL B 30JISX ?

Yro Takoe onTuyeckas moTHOcTh? Ha kakoM mpubope ee onpeaenstor?
Kaxoit MmeTo1 mory4eHust 4acTHIl KCTIOJIB30BaH B JIa0OpaTopHOit padoTte?
J11s 4ero BBOJSAT BOCCTAHOBUTEIH IIPH CUHTE3€ YacTUIL?

10. 3aueM 301516 00pabaThIBAIOT PACTBOPOM THIPOKCHIA AMMOHUS?
11. Kak oneHnBaeTcs arperaTuBHasi yCTOHUMBOCTB 30J1€H?

CoNoOARWNE

«OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PeaKIum)

1 Kakue peakuiun Ha3pIBalOT OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?

2 Yto Ha3bIBaIOT OKUCICHUEM U BOCCTAHOBJIEHUEM?

3 YTo Ha3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIIEM?

4 HazoBuTe BemiecTBa, N3BECTHBIE KaK CUIIbHBIE OKUCIUTEIH.

5. Ha3oBure BemecTsa, N3BECTHBIE KaK CUIIBHBIE BOCCTAHOBUTEIH.

6. Kakue peakiuu OTHOCATCS K peakMsIM AUCIPONOPLIMOHUPOBAHUSA?

7. Kakue peakiuy OTHOCATCSI K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJICHUIO?
8. Kakue peakiuu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBIICHUIO?

«DJIeKTpPOXMMHYecKHe MPoIecch»

1.  DnexkTpoXMMHYECKHE CUCTEMBI.



2
3.
4.
5

6.

Knaccudukanus 31eKTpOXUMUIECKIX MTPOIIECCOB.
IManpBanmveckmii a5memeHT Jdanusmsa — SIkoowu.
DIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOAHBIX TOTCHIIHAIIOB.
Psin ctangapTHBIX EKTPOIHBIX MTOTEHIIMAIOB. CBOMCTBA METAJNIOB B COOTBETCTBUU

C UX IIOJIOKCHUECM B pAOY HaHpH)KeHHfI.

7.
8.
9.

10.

1.
2.
3.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PACIUIABOB M paCTBOPOB.

KaTonnbie 1 aHOIHBIE IPOLIECCHI.
OO0beauHeHHBIM 3akoH Dapanes. Beixoa 1Mo Toky.

«Koppo3ust MeTa/l10B»
Yro takoe Koppo3us?

Kakue Bubl KOppO3UH BaM U3BECTHBI?
DNEKTPOXUMHUYECKAass KOppO3us. AHOJHOE OKHUCIIEHHE MeTaula M KaTOJHOE

BOCCTAaHOBJICHHEC OKUCJIUTCIIA.

4.
5.
6.

[Tepeuncnure criocoObl 3aIUTHl METAJUIOB OT KOPPO3UHU.
[Touemy BO3pociIa CKOPOCTh BBIJEICHUS BOAOPO/Ia TP JOOABIEHUH COIH?
CpaBHMTE pe3y/lbTaThl ONBITOB 110 KOPPO3UM IPU KOHTAKTE Xeje3a U IUHKa, U

JKere3a U MEJTHOM IIPOBOJIOKU B IUCTHIUIMPOBAHHOM U «MOPCKOW» Boze. I 1e mpouecce npoTekaer
ObICTpEE U YEeM BBI 3TO 00BsICHUTE?

NGO~ wWdE

ONoGa~WNE

9.

«AnenTuduranus NoJIMMepoB»

UTO Ha3bIBAIOT NOJIMMEPAMU U OJIUTOMEPAMHU?

[To xakuM mpu3HaAKaM KJIACCUDUIMPYIOTCS TTOTHUMEPHI?

N3 kakux coeAMHEHUI MOTy4ar0T NOIUMEPHI?

B pe3synbrare kakux peakiuit MOKHO MOJIYYUTh TOTUMEPHI?
[IpuBeauTe mpuUMeEpPHI peaKnii MOJTUMEPU3ALUU U TTOJIMKOH/ICHCALIUH.
Kaknmu MeTogamMu MOKHO UIEHTU(DUIIMPOBATH MTOJIMMEPHI?

B 4yem cyTh nepBUYHON UACHTU(DUKAIIUU TTOTUMEPOB?

['ie mpuMeHSIOTCS TOJIUMEPHI?

KadyecTrBeHHBIN aHaIN3

YTo Takoe KaueCTBEHHBbIN aHAIU3?

JIig kakux 1enei NpuMeHseTcsl KaueCTBEHHBIM aHaIN3?

ANTOpPUTM MPOBEECHUS KAUECTBEHHBIX PEaKUil Ha KATHOHBI U aHUOHBI.
Yro Takoe rpynmnoBoii peareHt?

Kakue peakTuBbI NPUMEHSIOT U1 OOHAPYKEHUSI KATHOHOB Fe’* uFe
Kakue peakTUBBI IPUMEHSIOT JUIsl OOHAPYKEHUSI KATHOHOB Ba®*u Cu?™?
Kakue peakTuBbI NPUMEHSIOT AJ1s1 OOHAPYKEHUSI XJIOPHUT U OPOMH]T HOHOB?
Kak oTnmuuTh nNprcyTCTBHE B pacTBOpax aHMOHOB Br u ['?

Jl51s yero UCnoNb3yI0 UHIMKATOPHYIO Oymary?

3+?

10. Kakue peakTUBBI IPUMEHSIOT [t OOHapykeHus cynbpaT u pocdar HOHOB?
BapuaHThI JOMaLIHUX 32/IaHUH VISl BHEAYAUTOPHOH caMOCTOATEIbHON PadoThI

00y4yaIuxcs Mo TeMam

JlomalHee 3aganue No 1
no TemMe: «XUMHYECKAsI TEPMOTUHAMHKA»

3amaua Nel



Hns peakuun CHy y + COy () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAIIPABJICHUE
CaMOIIPOM3BOJILHOIO TEYEHUS PEAaKLMU IPU CTAHAAPTHBIX YCIOBUAX M npu Temmeparype T =
927 °C, ecin TemoBoii 5 (heKT peakiun 0 3aJaHHON TeMIepaTyphl He H3MEHUTCA. YKaKHTE: a)
BBIJICJIAETCS] WJIM IOIVIOIIAETCA SHEPIrHsl B XOJ€ Peakuuu; 0) NPUUMHY HAWJECHHOIO U3MEHEHUs
sHTponuHu. Paccunraiite Temneparypy Hadajaa peaKkLuu.

3azaya Ne2

Berunciure temnosoit apdexr peakiuu: CaCp o + 2 HyOry = Ca(OH), ) + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMM 00pa30BaHUs pearupyrouux seuiectB. CKOJIbKO TEMIOThI
BBIJICJIUTCS UJIH TOTJIOTUTCS Tpu oOpazoBanmu 2,24 1 CoHy?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM PACCUMTANUTE TEIUIOBOM A(PPEKT peaKIiu:

Hypy + COzq)=CO () + H2 Oy Tepmoxumuueckue ypaBHEHHS:

a) Hz ) + 02 = Hzo () AH = -241,9 KI[)K;

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

JlomamHee 3aganue No 2
mo TeMe « XUMHYECKAsA KHHEeTHKA»

3amaua Nel
Peakuus nporekaer o ypasHeHu10: O () +2 CO () =2 COy (). HauanbHble KOHIIEHTpanuu

pearupyromux Bemiects paBHbL: [O2] = 1,2 Monb/i1, [COJ= 0,8 Moib/11. Bo cKONBKO pa3 H3MEHUTCS
CKOpOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 UBMEHSTCS CKOPOCTH
IPUMOM ¥ 00paTHOM peakuu, €CIU YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3azaya Ne2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYMNAET B peaklnio 3a 20MUH.
PaccuuraiiTe Bpems, mpH KOTOPOM 3TO K€ KOJMYECTBO BELIECTBA BCTYIUT B PEAKLHUIO IMPHU
temmeparype 200 °C, ecim TemmeparypHblii K09(hGHIHEHT CKOPOCTH peakiun paseH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS IIPHU 3TOM CKOPOCTh PEAKIINU?

3azmaga Ne3

Haiinurte HavanpHble KOHILIEHTPALlMM MCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe (y + H20 () = FeO () + Hy (1), ecau paBHOBECHBIE KOHIIEHTPALUU PEAarvpyIOLIMX BEIIECTB
paBsbl: [H20]=0,3monw/1, [Hz] = 0,4 Momb/1.

3agaua Ned

Jns peaknuonnoi cucremsl: CO ) + Hy0 ) = CO2 () + Hy () HauanpHbIE KOHLIEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monp/n. OnpenennTe KOHIIEHTPAIIMA BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CIIM KOHCTaHTa paBHOBeCHUs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIISTYIOIIMX PEAKIIUNA:

Nz(r) +3 Hz(r) =2 NH3(I—), 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 XUMUYECKOTO paBHOBECHS 3THUX peaklMil: a) mpu
MOHWKEHUU TEMIIEPaTyphl, €CIU JIaBIICHUE TMOCTOSHHO, O) TPH TOBBINICHUH JABJICHUS, €CIIN
TeMIlepaTypa MOCTOsIHHA.

Jdomamnee 3axanue Ne 3
o reme «PacTBopbsn»

3azmaga Nel
B kakom o6wveme Bozbl cienyer pactBoputh 135 v SnCly ms nmomyuenust 3 M pactBopa

xnopuzaa onosa (I1) ¢ mmotHOCTRIO P=1,405 T/MA? 151 TPUTOTOBICHHOTO PAaCTBOPA PACCUUTATH:



a) MaccoByto 101110 SnCly; 6) MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJICHTA; B) MOJISLIBHOCTB; T') TUTD;
1) mosibHYyI0 1010 SnClo.

3azaya Ne2

Cxonmpko mi 15%-ro pactBopa Nap,CO3z mimorHocteio 1,16 r/em® norpedyercst s
npurortosnenus 120 mia 0,45 M pactBopa Nap,COs3?

3anaua Ne3

3aKOHYUTh MOJICKYJSIDHBIE W HAmUCaTh COKPAICHHbIE HOHHBIC YPAaBHEHUS peaKIui
B3aUMO/ICHCTBHS CIICAYIONINX BEIIECTB:

HBr + NaOH —
Fez(SO4)3 + KOH —»
Sb(OH)3 + H,SO4 —

AgN03 + H,S >
MgC|2 + (NH4)2C204 -
Sb(OH); + NaOH —

3azaya Ne4.
Beruucnuts pH 0,05 M pacTtBopa cepHOM KUCTOTHI.

3azaga NeS.

Kakne w3 caemyromux coneil moxasepratorcss ruapoiusy: Nap,SOs, Cu(NOs),, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIDHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIONIMX coiieh. Kakoe
sHaueHue pH (>7, <7) UMEIOT pacTBOPHI ATHX COJICH?

3amaua No6.

Haiitu npoussenenue pactBopumoctu PbCly, ecmun B 200 mut Bonbl pactBopsiercs 2,17 T
ATOTO COCTUHEHUS.

JlomalnHee 3aganue Ne 4
no Teme «/lucnepcHbie CHCTEMbD)

3agava 1
3071b MOJIyYEH MyTEM CMEUIMBaHUS pacTBopa A u pactBopa B. Onpenenute 3apsn yacTuil

MOJIYYCHHOI'O 30JI1 U HAIMUIIINUTC (l)OpMy.]'Iy €ro MU CJIIIEBI.

PacTBop Va, C, PactBop Vg, C,
Bap. Sonk A MIn MOJb/T B M MOJb/T
1 PbSO, Pb(NOs), 20 0,001 H. K,SO, 10 0,04 M
3amaua Ne2

Hanumwure ¢opmyny Muuemisl 30, MOJYYEHHOTO MPU MOCTEIIEHHOM MNPUIMBAHUM K
BOJIHOMY PacTBOPY MEPBOW CONH, B3ATOW B M30OBITKE, pa30aBICHHOTO PacTBOpa BTOPOU COJIH.
VkaxuTe 3HaK 3apsaa KOJUIOMTHOW dYacThilbl. Kakoil W3 AJEKTPOJIMTOB SBISIETCS HamOoJiee
SKOHOMUYHBIM KOAryJsiTOpoOM 3TOr0 307157

Bap. | PactBop 1 | PactBop 2 Koarymsrop
1 AgNOs Kl NH,4CI; K2SO4; FeCls
3azmaga Ne3

BrrancnuTh mopor Koarysiuy pacTBopa cyibdara HaTpus, eciu godasnenue 0,003 1 0,1 H.
Na,SO, Be3bBaeT koaryssimuio 0,015 i 3051a?

JlomalHee 3aganue Ne 5
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

3amaua Nel

[Ton6epure K0AhPUITMEHTHI B YpaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
VYKaxuTre THI KaKJI0H pEaKInu.

Hl + HsPO, — J» + H3PO; + H,O

HNO, — HNO; + NO + H,O



H[AuCl,] + H,O, + NaOH — Au +NaCl +0; + H)O
NH4sReO, +H, — Re + NH; + H)0O
KBrO —- O, + KBr

3amaua Ne2
CocTaBbTe  ypaBHCHHS  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOH  peakuuu.  MeToaom

AIIEKTPOHHOTO Oananca moadepute KodGPHUIMEHTHI. YKaKUTE OKHCITUTENh U BOCCTAHOBUTEIT.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
BI(OH)3 + NaS,05+ NaOH —
Bi,0O; + C —
Mg + HNOjz (pug) —

3ajmayga Ne3
JlaHbl J1BE€ OKHCIHTEIbHO-BOCCTaHOBHTEIbHBIC Mapbl: KNO,, KNO3s; u Pb(NO3),, PbO..

[Tonp3ysick  TaONMIEH  CTAHIAPTHBIX  OKUCIUTEIBbHO-BOCCTAHOBUTEILHBIX  MOTEHIHAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakiuu B ykazaHHou cpene (HNOg3). Paccuuraiite 3HaueHue
AJEKTPOJBMKYIIEH CHIIBI PEAKITHH.

JlomamnHee 3aganue Ne 6
1o TeMe «JIEKTPOXMMHYECKHE CUCTEMbI»

3amaua Nel
CocraBbTe 3JCKTPOHHO-UOHHBIC YPAaBHEHHS AJICKTPOJHBIX MPOIECCOB M MOJCKYJISPHOE

ypaBHEHHE TOKOOOPA3YIOIIeH peakinu, MPOTeKaroIlel mpu paboTe raJbBaHHYECKOTO AJIEMEHTA
Co/Co(NO3), // Al(NO3)s/Al. Paccuntaiite DJIC (E) raapbBaHHYECKOTO »JJIEMEHTa TPH
CTaHJIAPTHBIX YCIOBHSIX.

[TpuHSB NOTEHIMAT aHOIAa PABHBIM CTaHJIAPTHOMY 3HAUCHHIO, PACCUNTANTE KOHIICHTPAIHIO
KaTHOHOB MeETa/ula B KaTOAHOM pacTBope, npu kotoporr DJIC raibBaHHYECKOTO 3JIEMEHTA
ymenbinTes Ha 0,02B.

3amaua Ne2
[IpuBenuTe CXEMBI JJIEKTPOIHBIX MPOILIECCOB W MOJEKYJSIPHBIE ypaBHEHUS PEAKIUH,

MPOTEKAIOIIUX MPHU IMEKTPOXUMUUYECKON Koppo3un raipBaHonapsl Co/Ni: a) B Kucioi cpene; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH Macchl aHOJIA MIPU KOPPO3HUH B KUCIIOM cpene 3a 20 MUH, €CITi CKOPOCTh
Kopposuu coctapmia 0,01 r/4.

3amauda Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH IIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Beruucnure gakTrHueckoe KOIUYeCTBO MeTala, MOJIyYeHHOTO Ha KaToe MPH 3JIEKTPOIIU3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metania mo Toky coctaBui 85%.

VKaxure BO3MOXKHbBIE MPUYMHBI YMEHBLIEHHS BBIXOJA METalljla IO CPAaBHEHUIO C
PACUYETHBIM.

AynuropHas caMocCTOsiTelIbHasg paboTa oOydarolmuxcs MPeArnonaraeT MpPOX0XKICHUE
TECTUPOBAHUS 10 KAXKAOMY pas3fely AUCHUIUIMHBL. TEeCThl BKJIIOYAIOT TEOPETUYECKUE U
MPAaKTUYECKHE 3aJaHusi, OTBETHl Ha KOTOpbIE TPEOYIOT TIIyOOKOro MOHMMAHHSA H3Yy4YE€HHOTO
Marepuaia. MakcumaabHOE KOJIMYECTBO OaIIOB B KaXk1o0i Teme Kypcea — 10.



BapI/IaHTbI TeMaTH4eCKHX TEeCTOBBIX 3aJJaHUl 11 TEKYIIECro KOHTPOJIsA
HepnouuquKaﬂ CHUCTEMa U CTPOCHUE aTOMA

B Ttecrax mo teme ((HepI/IO[[I/I‘-IeCKaSI CUCTCMAa U CTPOCHHUC aTOMa» COACPKUTCA ACCATH
BOITPOCOB, KOTOPBIC OLICHHUBAIOTCA B 1 6amn.

Tect 1

1. Ywmcno HEHTPOHOB B szipe paBHO: (BriOepuTe 01MH OTBET:)
1. ynciy 35eKTpOHOB
2. CyMMe 4Hciia IPOTOHOB U JIEKTPOHOB
3. pPa3HOCTH OTHOCHUTEIIbHOW aTOMHOW MacChl M YHCIIa IPOTOHOB B SIApe
4. IOpsIAKOBOMY HOMEpY
2. B cocraB atoMHOrO0 sifjpa BXoast: (BeiOepute 01uH OTBET:)
1. 57eKTpOHBI U IPOTOHBI
2. HEUTPOHBI M AIEKTPOHBI
3. HEUTPOHBI U IPOTOHBI
4.IPOTOHBI, HEUTPOHBI U SITEKTPOHEI
3. B KakoMm psy XUMHUECKHUE 3JIEMEHThI PACIIOI0KEHbI B TOPSAIKE BO3PACTAHUS X
aTOMHBIX paanycoB? (Beibepute ouH OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4.  OKOHYAHHME HEKTPOHHOH GOPMYITHI ...55°5p°. YKakuTe MONOKEHHE JIIEMEHTA B
NEPUOINIECKOI CHCTEME: TIEpHO/I, TPYIIITY, TOATPYIITY, Ha30BHUTE 3IeMeHT. (Bribepure
OJIMH OTBET:)
1. 5 mepuon, 5 rpynmna, noGoyHas NOArPYIIa, TEITYP
2. 5 nepuoJj, 5 rpynmna, riaaBHas HOArpymmna, Cypbma
3. 5 mepuogn, 5 rpynna, no0o4YHas HOArpyIna, HHOOUit
5. DnextpoHHas GopMyIa aToMa IMHKA B BO30YKIEHHOM cocTosiHUU: (BbiOepuTe
OJIUH OTBET:)
. 1s%25%2p°35%3p%453d'%4p*
. 15%25%2p%35%3p°45%3d"°
. 1s%2522p°3s%3p°45°3d°4p*
Yemy paBHO 3HaY€HHUE TJIABHOTO KBAaHTOBOTO uncia? (BeiOepure ouH OTBET:)
. YHCITy IPOTOHOB
. 9UACITY JICKTPOHOB
. YUCITy aTOMHBIX opOuTanei
. YMCITY IOYPOBHEMN
7. B xakom coenuHeHnu N uMeeT HaMMEHBIIYIO cTeleHb okucieHusi? (Beidbepure
OJIMH OTBET:)
1. NH3
2. N,O
3. KNO,
4. HNO3
8. B psaay okcunoB Na20— MgO— SO2 cBoiicTBa u3menstorcs ot: (Boibepure
OJIMH OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCJIOTHBIX K aM(pOTEPHBIM
3. aMOTEpHBIX K OCHOBHBIM
4. KUCJIOTHBIX K OCHOBHBIM

DWNROWN R



9. B atome ¢ocdopa yuciio 3IEKTPOHHBIX clI0eB paBHO: (BbiOepure oauH OTBET:)
1.3

2.4

3.2
4.5
10. Kakas opoutanp umeeT chepudeckyro popmy? (Bpidepure oauH OTBET:)
f

d

p
S

A WDN PR

XuMHuYecKasi TEPpMOJAUHAMUKA

B Tecrax mo teme «XuMHUYECKas TEPMOIMHAMUKAY: IEPBBIC IIECTh 3aIaHUI OICHUBAIOTCS B
0,5 6amra, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHM XUMUYECKON PEAKIUH cucmema 03Ha4aeT:
a) MCXOJHbBIC peareHThl
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE PEareHThl U MPOAYKTHI PEaKIIUU
2. TlepBblif 3aK0H (MepBOE HAYaAJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K= Agyp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sKk30TepMuUecKoil peakium:
a) PHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)
0) TertoBoi 2P ekt peakiuu orpuniatencH (Q< 0)
B) SHTAJIBIIUS PEaKIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJIiEHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH MPUHATO 0003HAYATH!

a) AUcr B) Q 10132
6) AHozgg F) AHct
5. Kaxkue u3 npuBeICHHBIX PEAKIINH SBIISIOTCS SHIOTEPMHUSCKUMU?
a) 1/2 No+ 3/2 Hy;=NH3; AH = — 46 K]I»/Mo1b
6) H,+4/2 0,=H,0, AH = 242 K]JI>x/Mo1b
B) 1/2 No+ 1/2 0,=NO , AH = 90 KI>x/momb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/Momb

6. Kakas u3 HanucaHHBIX HWXKE PEaKIMi OTBEYaeT TEIuIoTe o0pa3oBaHMs okcua a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSAX?
a) 1/2 N+ O=NO B) 1/2N,+1/2 0, =NO
6) N+ 1/20,=NO r) NHs+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) Mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (r), TOTJIOTHUIIOCH 22 xJI>K TETIOTHI.
OHTanenus o0pazoBaHus okcua Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenenure BO3MOXKHOE HaIlpaBlICHUE
CaMONPOM3BOJILHOTO TEUYECHHUS PEaKIMM NMPU CTAaHJAPTHBIX YCIOBUAX W IPH TEMIIEpaType
627°C.

\ BemectBo \ AH®293  (KJIx/MOIIB) \ S8  (JIx/MOaB*K)




NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxure 3HaueHWS OdHeprum [mOOCa TpU CTAaHAAPTHBIX YCJIOBHSX, NpU
temnepatype 627°C u TtemmnepaTypy Haudaja 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) yMeHbIIIaeTCs T') HE 3HAI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+3O2 ) AH<O
MO>KET CaMOITPOU3BOJIBLHO MPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMu4yeckass KHHETHKA

B Tectax mo teme «XuMHUYECKash KHHETHKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOEC U IMATOC
3amanus onennBaroTes B 0,5 0aia; mecToe, CeAbMOE, BOCBMOE, IEBSITOE U AecaToe — B 1 Oaml, a
OJMHHA/IIATOE — B 2,5 Oayia.

Teer Ne 1

1. Paznen XuMuu, u3y4yaromuid CKOPOCTH U MEXaHU3Mbl XMMUYECKUX pEaKIMi, Ha3bIBaeTCs
a) XuMU4ecKasi TepMOJIMHAMUKa
0) TepMOXUMHUS
B) XUMHUYECKasi KUHETUKA
2. CKOpOCTb XMMHUYECKON peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEIIECTB
0) M3MEHEHHE KOJIMYEeCTBa BEIECTBA PEAreHTOB (WM IMPOJYKTOB) PEAKLUU B EAUHUILY
BPEMEHU B €IMHHUIIE 00beMa
B) KOJIMUYECTBO BEIIECTBA MPOJAYKTOB PEaKI[M K MOMEHTY OKOHYAHUs PEAKLUU
3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMUYECKOW PeaKInn?
a) MOJIb 1 et
0) Oe3pa3zmepHas BEIHMYUHA
B) MOJIBZ ¢
4. Ot kakux (akTOpPOB 3aBUCUT CKOPOCTh XUMHUYECKUX peakinuii?
a) OT IPUPOJbI PEATUPYIOLIUX BEILIECTB
0) OT TeMIepaTypbl
B) OT 0ObeMa peakIIMOHHOIO cocy/a
5. CocrossHME  XHMHYECKOTO  paBHOBECUS  OOpPAaTHMBIX  IPOLECCOB  KOJIMYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMHU KOHIIEHTPAIUSIMU MPOJTYKTOB peakluu
0) PHeprueil aKTUBU3aluU
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaeTcst BeIpaXeHHE JJIs1 CKOPOCTH PEaKIHH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O3] 8) V = k[NOJ*[H,0]°
7. Kak 3anumercst BeIpaKeHHE JIJIs1 KOHCTAHThI paBHOBecHs peakiuu A + 2 B = C +D?

a) Kp = [C][D] / [A][B]



6) Kp = [C][D]/ [Al[B]
8) Kp = [A][B] “/ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme MokasbIBaeT 3HaYeHUE TEIUIOBOro A dexTa peakiumn?

a)l K

A....

6) 2 2

P
<«

B) 3

v

XOJl peaKiuu

9. Urto MOXHO CcKa3aTh O PEAKINH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TepPMHUYECKash PEaKIIus
0) SHIOTEpMHUYUECKasT PEAKIIUS
B) pEaKIysl OMKMCHIBACT COCTOSIHUE PAaBHOBECHUS
10. PaBroBecue peaknuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTCs BICBO.
a) MPU TIOHWKEHUH TEMITEPATYPHI
0) IpH MOBBIILIEHUU TEMIIEPaTyphl
B) TIPY TIOBBIIICHUH JIABJICHHSI
11. Ina peakuuu Cyo + 2 H 5 () = CH 4 () Ipu HEKOTOPOH TemIepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHasi KOHIIEHTpalMs BOAOpoJa paBHa 1,2 Mousb/i. Beluucnure ucxoanyro
KOHIIEHTPAIUIO BOJAOPOA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI

B tecrax mo teme «PacTBOphI»: mepBOe 3a7aHue OlleHUBaeTcs B 1 Oamr; BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCToe 3a1aHus - B 1,5 Oanna; cenbMoe, BOCbMOE, IEBATOE U JIECITOE — B
0,5 6aia.

Tect Nel

1. lns ypasuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHUIIETCS B
BUJIE

1) 2K*+ S04 = K;S04

2) Cu®* + S0, + 2K* + 20H™ = Cu(OH)2d + K,S04

3) CuSO,4+ 20H™ = Cu(OH)z! + SO,*

4) Cu** +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBOpa paBHa

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

4. Jlns momaBienus runpodusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSIHYIO KUCIIOTY
2) m00aBHTH IIECIOYb
3) pa30aBHUTH PaCTBOP BOIOM
4) TMOBBICUTH TEMIECPATYPY



5. B pa30aBneHHOM pacTBOpE, NMPUTOTOBJIEHHBIM M3 THIPOCYJIb(ara KaJbLUs U BOJIBI, CyMMa
K03 (UIIMEHTOB B ypaBHEHUH HEOOPaTUMOM AUCCOIMAIIMYA PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PactBopuMocCTh Okcanata cepebpa paBHa 3,27-107 1/ 100r H,0. Onpenenure Npou3BeICHUE
pactBopumoctd AgrCy04

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBas 7107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE

1) Macchl BEmecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEHIECTBA K 00BEMY PacTBOpA
8. K ci1abpIM 251€KTpOJINTaM OTHOCUTCH ...

1) TUAPOKCH aMMOHUS

2) TUAPOKCHU Kalus

3) XJIOpHU KaabI¥s

4) wmapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIETOYHYIO HIIM KUCITYIO CPEeNy.
IIpynunHOM 3TOTO ABISAETCA ...

1) smexTponu3 comei
2) JUCTIPOIOPIIHOHUPOBAHKE CONICH
3) ruaparupoBaHUE CoNei
4) ruapoIHM3 coyieh
10.3nauenue PH uncroii Boas! npu 25°C cocTasiser

1)1 2)7 3)0 4) 10
,}II/ICHCPCHLIG CUCTEMBbI

B Tectax mo teme «/lucnepcHeie cuctemb»: 1-8 3amanus onenuBarorcs B 0,5 6amwt, 9-10 - B
2,5 bamna.

Tect Nel

1. lucnepcHOCTS - 3T0...(BhIOEpuTE 0O1MH OTBET)

1. nuameTp yacTul qucnepcHou (assl

2. BeIMYMHA, O0paTHAs MONIEPEYHOMY pa3Mepy YacTHUI] TUCIePCHON (a3bl

3. oOurast Macca 4acTUIl AUCTIEPCHON (a3bl.
2. Yto Takoe nopor koarynsiun? (Beibepure oauH OTBET:)

1. HanGonpmas KOHIEHTPAIINS AIIEKTPOJINTA, BBI3BIBAIOMIAS KOATYIISIINIO 30715

2. HaUMeEHbIlask KOHLIEHTPAIH 30151, BBI3bIBAIOLIAs KOATYIISAIIUIO

3. HaMMeEHBIIIast KOHIICHTPAITUS SJICKTPOJINTA, BBI3BIBAIOIIAST KOATYJISIIHIO 30715
3. Kakumu crioco6aMu MOKHO BBI3BaTh Koaryisinuio? (BeiGepuTe oMH MM HECKOJIBKO OTBET)

1. oxmaxxnenue

2. nobaBJIeHHE DIIEKTPOIIUTA

3. HarpeBaHUe

4. cMelMBaHKe JABYX KOJJIOUJOB C pPa3HOMMEHHBIMU 3apsKEHHBIMH YaCTUIIAMU
4. Hns 30714 XJopuaa cepedpa, MOJYYEHHOTO peakuuen
AgNO3+NaCl(u36)=AgCl+NaNO3, HauIy4IIuM KOaryJIupyomuM AeicTBUeM OyneT obianarh
pacTtBop ...(BeiOepute onun oTBET)

1. MgSO,

2. AICl3

3. K3POq

4. KCI



5. Tloporu KoOarymsiuu D>JEKTPOJUTOB I 30JI1 HOIUAa cepedpa OKa3aluCh paBHBIMU:
Ck (autpata kanus) = 260 mmounb/it, Cy (HuTpara amomunus) = 0,087 mmous/n. Kakoit 3apsin
OyIyT UMETh YaCTHUIIbI JaHHOTO 301517 (Be1OepuTe O1H OTBET)

1. NONOXKUTENbHBIN 3apsil

2. OTpUIIATEIBLHBINA 3PS

3. 4acTHUIIbI 30J151 HE UMEIOT 3apsa/a
6. Komnonanas wacrtuna 308 ruzapokcuzaa skenesa (III), oOpasyromasics npu ruaposuse ero
XJIOpUJIA, B IIOCTOSTHHOM 3JIEKTpUYEeCcKOM moJie Oyzer ...(Bbibepute oaun oTBET)

1. aBUTaTHCA K KATO1Y

2. coBeplIaTh KojeOaTenbHbIC ABHKEHUS

3. IBUTATHCS K AaHOAY

4. ocTaercs HEMOABUKHOM
7. Munenna 3oms umeer crpoerne {[AgCl]m -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTpaioT poIib
npotuBonoHOB? (Be1OepuTe 0MH OTBET)

1. xs0pua HOHBI

2. NOHBI KaJus

3. MoHBI cepedpa
8. Munenna 3oms umeer crpoenne {[AgBr]m -nAg’ (n—x) NOz—}" xNO; Vkaxwure, xakoe
BELIECTBO SBJISETCS MOHHBIM cTadbuinzaropoM? (Bribepure ouH 0TBET)

1. HuTpat cepebpa

2. 6poMuz HaTpUs

3. 6pomu cepedpa
9. IlpencraBpTe YCIOBHBIMHU (OPMYIaMH CTPOCHHUE MUIIEILIBI 30718 ruapokcuaa Hukels Ni(OH),,
nosrydeHHoro npu szaumozeiictsuu 5 miu 0,001 H pactBopa rugpokcuna Harpusic 10 miu 0,002 M
xnopuna Hukens (l1). Kakoe BemiecTBo BBINONHSET (QYHKIMIO HMOHHOTO crabunuzaropa?
(BwiGepute onuH OTBET)

1. NaOH

2. H,O

3. NiCl,
10. Koarymsauus 100 M 3055 nporekaet npu nodasnenuu 10,5 mu 1H pactBopa xmopuia kanus,
mu60 37,0 mn 0,001H pactBopa docdara Hatpus. Beraucnure nopor Koaryssiiiuu 3JIeKTPOJIUTOB.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE nmpoueccnsl

B Tecrax mo teme «OKHCIMTEIBHO-BOCCTAHOBUTENBHBIE IMPOLIECCHD): INEPBOE, BTOPOE,
TpeThe, YETBEPTOE U MSITOE 3aJaHus oreHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OxucauTenp — 3T0 aTOM, MOJIEKYJIA UM UOH, KOTOPBIH ...
1)  yBeNMYMBACT CBOIO CTEIICHb OKHUCIICHHS
2)  TPUHHUMAET DIEKTPOHBI
3)  oTmaeTr CBOM 3JCKTPOHBI
2. IIpouecc BOCCTaHOBIIEHHUS UMEET MECTO B Cllydae, KOTJa ...
1) HeWTpasbHBIC aTOMBI IIPEBPAIIAIOTCS B MOJIOKUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEIBbHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3apsi MOHA YBEITHYHBACTCS
. 3 npexncraBneHHbIx HUxKe peakunii k OBP nucnponopunoHupoBaHus NPUHAMIEKHT ...
1) S+ 2HNO3 =H,SO, + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS



4. K BOCCTaHOBUTENSIM OTHOCATCH ...
1)  Mertayuibl, BOIOPO, YIIEPOT
2)  aKTHUBHBIC HEMETAJLIbI
3)  ayeMEHTHI, HaXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIIEHUsI KUCIIOPO/a a) B BOZE U 0) B IIEPOKCH/IE BOIOPOIA COOTBETCTBEHHO
PaBHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, nmpoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranmna (IT) MnO
7. B peakiun, nporekaroieid mo cxeme Cr,Sz + KNO3 2 K,CrO4 + KySO4 + NO okuciaeHuio
MIOJIBEPTAIOTCS CICAYIONINE SJICMCHTHI ...
1)  a3or ucepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, IPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 duruento B peakipun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1€KTp0XI/IMI/I‘-IeCKI/[e CHUCTEMBbI

B Tecrax mo Teme <<3J'ICKTp0XI/IMI/I‘-ICCKI/I€ CUCTCMbBI». TIEPBOC, BTOPOC U IMATOC 3aJaHUA
OLICHUBAIOTCs B 1 6ann; TPETHE U UCTBCPTOC 3aJaHU— B 1,5 6anna; meCTOoC U CCABMOC — B 2 bamna.

Tect Nel
1. DnexTpoIHBIi MOTEHIINAT ONPENEISIOT 10 YPAaBHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccunraiite D/]C ranpBanndeckoro snemenTa MgMgSO,||CuSO,|Cu npu cranmapTHBIX
YCIIOBHSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTbl 00pa3yroTcst Ha KaToje IpH JIEKTPOIIU3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuciI0Ta
4) xucnopon
4. VYkaxure cymmy Ko3(pGUIIMEHTOB B ypaBHEHUH JICKTPOIM3a pacTBopa HuTpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ©3 TpPHBEICHHBIX OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX pPEAKIMA MPOTEKaeT
CaMOIIPOM3BOJILHO B ITPSIMOM HAaIlpaBICHUM?



1). FeSO,4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+ Cu—...
6. Bprumciure mMaccy IUHKA, TOMYyYEHHOTO IMPHU DJIEKTPOIU3e Cyiab(paTa IHUHKA, KOTOPHIH
npoBoauIM B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBeguTe cXeMbl 3JIEKTPOAHBIX MPOILECCOB M MOJEKYISIPHOE YpaBHEHUE PEaKIuH,
MIPOTEKAIOIEH TTPH JIEKTPOXUMHYECKOM KOPPO3UH TalibBaHOIMaphl Zn|Mg B CEpHOKHUCIION
cpene. B orBere ykaxkure cyMMmy K03 PHUIIMCHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BueayauropHas camocTositenpHas paboTa OOydarolUXCsl OCYLIECTBISIETCS B BUJE
W3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOILIEMY pa3zey ¢ MpopadoTKoN Marepuana, ohopmieHus
OTYETOB IO JTA0OPATOPHBIM PabOTaM, BBITOJIHEHUS TBOPUYCCKUX 3aJaHUN B BHJIC MPE3CHTAIUN U
BBIIIOJIHEHM S IOMAlIHUX 3aaHU.

TeMbl TBOPUYECKHX 3aIaHUM

TBOp‘lCCKI/Ie 3aaHus BBITIOJIHAOTCA O6y‘{aIOIHI/IMI/IC$I B BUJC Hpe3eHTaL{HfI.

1. Kak xuMmust oTpakaet OKpyKarmui Mup.

2. XUMHUS B MOEH CIIENHAILHOCTH.

3. XuMuyeckass UACHTHU(HKAIMS BEIIECTB. Y CTAHOBIIEHHE XHMHUYECKOTO COCTaBa
BEIIECTB. AHATIUTUYECKUH CUTHAI.

4, KauecTBeHHBIH aHAIH3.

5. KommuecTBeHHBIN aHATH3.

6. Du3NKo-XxUMHUYECKHE METObI aHaJIHn3a.

7. XuMHYecKHe METOIbI aHaIn3a.



IIpunoxenue 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTamus WMEET [EJIbI0 OINPEINCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YyJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHS 32 ONpPENCICHHBINA MEepHO.T
00yJeHUsI.

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



Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCTBA

OIIK-1

CrocobeH pemiatb BONPOCH TPO(GECCHOHATBHOW JESATEILHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX U OOINEWHXCHEPHBIX 3HAHUM, METOJIOB
MaTEMaTHYECKOro aHaJIM3a U MOJIEITUPOBAHUS

OIIK-1.1

Hcnons3yer ecTeCTBEHHOHAy4HbIE
U OOILEUH)KEHEPHBbIE 3HAHUS JUIS
pelieHus BOIIPOCOB B
po¢ecCHOHATILHOM 1eATEIbHOCTH

Hepeuenb meopemu4ecKux 6onpocoe:

1.

2
3.
4.
5

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.

[lepuonnueckuii 3akon [[.11. MenneneeBa u cTpoeHre aTOMOB 3JIEMEHTOB.

CrpyKTypa NepuoJu4ecKoi CUCTEMBI. JIEKTPOHHBIE CEMEICTBA.

[TpuHIMIBI OYepeIHOCTH 3aNOIHEHUS aTOMHBIX OpOUTaNIel HJIEKTPOHAMHU.

OHeprus HOHU3ALUH, CPOJCTBO K IJIEKTPOHY, JIEKTPOOTPULIATEIbHOCTb.

Oxcuapl. Ux knaccudukanus. Homenknarypa. CriocoObl MosydyeHUss U XMMHUYECKHE
CBOMCTBA.

OcnoBanus. Mx knaccudukanus. Homenknarypa. CriocoObl oydyeHUst 1 XUMUYECKHE
CBOMCTBA.

Kucnotsl. MIx knaccudukanus. Homenknarypa. CriocoObl MoJydeHUsI U XUMUYECKHE
CBOMCTBA.

Comu. Ux xnaccudpukanms. Homenkiatypa. CrocoObl MONydyeHHs U XUMHUYECKHE
CBOMCTBA.

XUMHUUYECKUE CUCTEMBI, TapaMeTpbl U (YHKIIUU UX COCTOSHUS.

IlepBbIil 3aKOH TEPMOAVHAMHUKH.

TennoBoil 3¢ ¢exT XUMHUYECKOW peakiuu. DHTAIbNMS. ODHTAJIBIMA 00pa3OBaHMS
BEIECTB.

3axoH ['ecca u ero ciencTsus.

OHtponus. Bropoil u TpeTuii 3aKoHbI TEPMOIUHAMUKH.

Ouneprust ['nu60ca — kpuTepuil HanpaBIEHHOCTH XUMHYECKUX PEAKIUi B 3aKPHITHIX
CHCTEMaX.

CKOpOCTh XMMUYECKON peaklu U (haKTOpBI, BIUSIOLINE HA HEe.

3akoH neiicTBus Macc. MoNeKyIsIpHOCTb U MOPSAJOK pPeaKltu.

[TpaBuno Bant-TI'odda.

VYpaBHeHne AppeHnyca. JHEpIrusi aKTUBAIUH.

KaranuzaTopsl. 'oMOreHHbIN 1 TeTepOreHHbIN KaTalln3.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE CpeacTBa

20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
30.
40.
41.
42.

KonebarenbHble peakuuu.

XHUMHYECKOE paBHOBECHE, KOHCTAHTA PABHOBECHS.

Cwmemenne xumuyeckoro pasHosecus. [Ipunnun Jle-Illarense.

da30B0€ paBHOBECHE.

CriocoObl  BBIpKEHHsSI KOHLEHTpAIM B PacTBOpax: MaccoBas JOJs, MOJIApHAs
KOHILIGHTpalUs, MOJIIpHAsi KOHUEHTPALUs SKBUBAJICHTOB, MOJSUIbHAS KOHIIEHTPALIMS,
MOJIbHAs A0S, TUTP.

PactBops! 31ekTposnToB. CTENEHbh U KOHCTAHTA 3JEKTPOJIMTHUYECKOW JUCCOLMAIIIU.
3akoH pa3basienus OcTBaib/a.

Jucconumanus KUCiIoT, OCHOBaHUM, coneil. AM(OTEpHbIE TIEKTPOIUTHIL.
PactBopumocTs. IlpousBenaeHue pacTBOPUMOCTH. YcCIIOBUE OOpa3oBaHHs U
PacTBOPEHMS OCAKOB.

Hucconmanus Boael. MonHOE niponsseaeHue Boasl. pH.

KucioTHO-0CHOBHBIE CBOMCTBA BEILIECTB.

I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

Hucnepcubie cuctemsl. Kimaccudukarus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.
CtpoeHune KOJUIOUTHBIX YacTHII.

CBolicTBa KOJUIOMIHBIX PaCTBOPOB.

Koarymnsuust KoJuIouJHbIX pacTBOPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

CocraBieHHe ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKLIUA METOdaMH
3JIEKTPOHHOTO OanaHca.

OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIN MOTEHIMA. Y paBHeHUE HepHera.

HanpapieHue OKMCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMM.

DJIEKTPOXUMUYECKUE CUCTEMBI. DNEKTPOIHBIN MOTEHIIHAL.

["anpBannyeckuii anemeHT Jlanuams SIkoou.

DNEeKTPOXUMHUUECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 31eKTpou3a.
OnexTponu3. AHOIHBIM M KaTOAHBIM IpPOLIECCHI TPU IEKTPOJIM3E PACTBOPOB.
IIpuMeHeHne 31eKTpon3a.
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43. 3akonbl Dapajes.

44, Koppo3sus. Bumsl koppo3uun. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HUH.

45. Ilonumepsl U OJINTOMEPBI.

46. PeakiimoHHasi CHIOCOOHOCTH BEIIECTB: XUMUS U TIEPHOINYECKAS CUCTEMA DJIEMEHTOB.

47. UonHasa xuMH4ecKas CBI3b. MeTajuinueckas CBS3b.

48. KoBasleHTHass XUMHUYECKasl CBsA3b. BomopoHas cBsI3b.

49. KoMIUIeMEeHTapHOCTb.

50. XumMuueckass UWACHTU(UKAIMSA BEIICCTB. YCTAaHOBJICHHUE XHUMHYECKOIO COCTaBa
BEIIECTB. AHAIIMTHYECCKHUI CUTHAI.

51. KauecTBEHHBIH U KOJIMYECTBEHHBIA aHAJIN3.

52. PU3NKO-XUMHUYECKHE METOABI aHAIA3A.

53. XuMuueckue METOIBI aHAJIN3a.

IIpumepHBIH TECT KOHTPOJIA 3HAHMM:
bnox 1.
3amanue 1 (ykakuTe OJJUH BapUaHT OTBETA).
Uucio HeHTPOHOB COBIAAET C YUCIIOM MPOTOHOB B SIAPE aToMa U30ToMa ...
BapuanTbl 0TBETOB:

g

24 23 39 27
) 2Mg 5 iiNa g K 4 3AlL
3ananue 2 (yKakuTe OJIMH BapUaHT OTBETA).

®opmyJiia MOJIEKYJIbI BEIIECTBA, B KOTOPOW PEATU3YETCs TOJIbKO KOBAJIEHTHBIN MOJISPHBIN TUIT
CBSI3U, UMEET BUJ ...
Bapwuantsr otBetoB: 1) CO, 2) CaO, 3) O, 4) Na,COgy

3ananue 3 (yKakuTe OJJMH BapUaHT OTBETA).
dopmyIa OKcua, IpYU PaCTBOPEHUH KOTOPOTO B BOJIe 00paszyeTcs KUCiIoTa oouiei GopmMyIsl
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HD503;, umeer Buf ...

N305 4 SOy 5 NyO; 4 COy,

Bapuantsl orBeTOB: 1) 2,2)
3ananue 4 (yKaXuTe OJIMH BApUAHT OTBETA).

Haubonbiiee yricno HOHOB 00pasyeTcs Mpu AUCCOIUAINK B BoJe 1 Mok conu, popmyra
KOTOpOH ...

FeCl3’2) FeSDﬂr’s) Ca(NDE)E,L‘) CaCl,,

Bapuantsr orBeTOB: 1)
3ananue 5 (yKakuTe OJJMH BapUaHT OTBETA).

K oxucauTenpbHO-BOCCTaHOBUTEIbHBIM OTHOCUTCS pEaKLUs, CXeEMa KOTOPOU UMEET BUJ ...
BapuanTsl 0TBETOB:

Fe + HCl — FeCl, + H,

. 1)

. 2 Fe,0; + HCl — FeCl; + H,O

. 3 FeCl; + NaOH — Fe(OH); + NaCl
. 4 FeS+HCl] — FeCl, + H,S

3ananue 6 (yKakuTe OJJMH BapUaHT OTBETA).
®opmyna BemecTsa, 0,01 M pacTBop KOTOPOro XapakrepusyeTcs HauOoIbIIMM 3HaueHueM pH,
uMeeT BUJI ...

BapuanTts! oTBeTOB: 1) NaOH , 2) NaHCO; , 3) Na,50, , 4) FE(DH)E.

3ananue 7 (yKakuTe OJJMH BapUaHT OTBETA).
OCHOBHBIM OTJIMYUEM PEAKIIUN MOTUKOHACHCAIIMU OT MPOLIECCOB MOJUMEPU3ALIUH SIBIISETCS ...
BapwnaHTbl 0TBETOB:
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e 1) oOpa3oBaHMe TOOOYHBIX HU3KOMOJIEKYIISPHBIX MPOAYKTOB
e 2) OTCyTCTBHE HOOOYHBIX HU3KOMOJICKYISIPHBIX IIPOYKTOB
e 3) o0pa3oBaHuE BHICOKOINPOUHBIX MTOJIUMEPOB

e 4) oOpa3oBaHHE IPOJYKTOB HETMHEHHOTO CTPOCHUS

3ananue 8 (yKa)KuTe OJJUH BapUaHT OTBETA).
[Ipomecc, mpoTeKaromuii Mpy MOCTOSIHHOM 3HAYEHUH TEMIIEPATyphl B CUCTEME, HAa3bIBACTCS ...

BapI/IaHTLI OTBCTOB:

e 1) M30oTepMUYECKUM
e 2) m300apHUYECKIM
e 3) annabaTHyYeCKUM
e 4) U30XOPUYECKUM

3ananue 9 (ykaxure oJUH BapHaHT OTBETA).
[Ipu yBenuueHuu aaBieHUs: B CUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTapHON TOMOT€HHOMN peakinu

Nom * Oyr) = 2NOy pas.

BapI/IaHTLI OTBCTOB!:

e 1) yBemuuutcs B 9
e 2)yBenuuurcs B 6
e 3) ymeHpmuTCcA B 9
e 4) ymeHpmuTcs B 6

3ananue 10 (ykaxxuTe OAMH BapUaHT OTBETA).

[Ipu HapyLIeHUH OJIOBSIHHOTO MOKPBITUS HA )KEJIE3HOM M3/EIMU B KUCIION cpesie Ha aHojie OyIeT
MPOTEKATh PEeaKIHs, ypaBHEHHE KOTOPOM UMEET BUJ ...

BapuaHTsl OTBETOB:
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1) Fe® - 2e =Fe’~
. 2 Fe’™ +2e = Fe®

- 10
. 3) ZH" +2e=H,;

. 4)Sn° —2e=5n""

3ananue 11 (ykaxuTe oAUH BapuaHT OTBETA).

IIpu 35exTpoin3e BOJHOIO pacTBOpa XJI0py/a KalbliMsg Ha MHEPTHOM aHOJIE IPOTEKAeT MpolLecc,
ypaBHEHUE KOTOPOTO UMEET BUJ ...

BapuanTs! 0TBETOB:

. 1) 2CIT—2e=Cl,

. 2 4OH™ —4e=0,+2H,0

. 3 2H0—de=0, +4H"

. 4 Ca’" +2e=Ca

3ananue 12 (ykaxuTe OJIMH BapUaHT OTBETA).
Komnonnnas yactuia, oOpasyromascs Ipu B3auMoJIeHCTBUU U30bITKA pa30aBI€HHOTO pacTBOpa
HUTpaTa 6apusi C paCTBOPOM CEPHOM KMCIOTHI, B IOCTOSSHHOM 3JIEKTPUYECKOM I10JIe OYJIET ...
BapwnanTsl 0TBETOB:

e 1) nBUraThCA K KaTOAY

e 2) IBUraThCs K aHOTY

e 3) ocTaBaThCs HEMOABUKHON
4) coBepaTh KojeOaTeIbHbIE IBUKCHUS
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OIIK-1.2

[Ipumenser METOBI
MaTEeMaTHYECKOTO MOCITUPOBAHHS
IIPU IPOEKTUPOBAHHUHU H pa3paboTKe
XY/I0)KE€CTBEHHO-TIPOMBIIIICHHBIX
W3/1eIINN, MaTepuaioB 51
TEXHOJIOTUH WX TPOU3BOJCTBA,
BKIItOUasi co3manme 3D-monenei
ISt KOHCTPYUPOBAHHSI
pa3pabaTbIBacMbIX H3ICITUI

Ilpumepnvie npakmuyeckue 3a0anus:

1. Hanucarp 57€KTpOHHBIE ypaBHEHUS 3JEKTPOAHBIX IMPOLECCOB, YpaBHEHUE CYMMAapHOM
TOKOOOpasyromien peakiuu, BerauciuTh J/1C raapBaHUYECKOro 3JIEMEHTa, €CIIM KOHIICHTPALUU
MOHOB METAJJIOB PaBHBI: [A13+]=O,001 MOJTB/JI, [C02+]:0,l MOJIB/JI.

2. HamucaTh MOHHBIC W MOJICKYJISIPHBIC YpaBHEHHsS peakmmii ruaponmsa coieii: K3zPOy;
Na,SOy; ZnC|2.

3. 3aKOHUYMTH ypaBHEHHsI PEaKIIHii, HAMMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
Al(OH)g + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcua kanbius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pacTBopa
1,14 r/mn. Paccuuraiite: (Ca(OH)2); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + HO —.

6. Hammcarh 31eKTPOHHBIC ypaBHEHUS 3JICKTPOMHBIX IMPOIECCOB, YPaBHEHUE CyMMApHOM
TOKOOOpa3yromieil peakiuu, BeIYUcIuTh J/]C ranbBaHHUECKOTO JIEMEHTA, €ClIM KOHIEHTPALlUU
MOHOB METAJVIOB PaBHBI: [Mn?*1=0,01 monb/11, [Au®*"]=0,1 Moub/11.

7. 3aKOHYUTH YpaBHEHHsI peaKlMii, HAMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM popmax:

NH,OH + HNOz; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. HammcaTh ypaBHEHHs Peakifii THAPOJIK3a B MOJEKYIIpHOM M noHHOM BHIE: Alx(SOy)s,
KC', N3.2803.

9. Hammcarh 37eKTPOHHBIC YpaBHEHHS JJICKTPOIHBIX IPOIECCOB, YpaBHEHUE CyMMAapHOM
TOKOOOpa3yromieil peakiuu, BEIYUCIuTh J/]C ranbBaHHUECKOTO JIEMEHTa, €CIIM KOHIIEHTPallun
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Moib/11, [Cu']=1,0 Mo/

10. Cynbdar amromunus maccoit 36,4 r pactsopuiu B 100 r Bozbl. [110THOCTH MOTy4e€HHOTO
pactBopa 1,32 r/mn. PaccunTaiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

11. Onpenenure TepMOIUHAMUYECKYIO BO3MOXKHOCTb IpoTeKaHUs peakuu CS; () +3 Oan=
=CO; () + 2 SO, (v, AH; = -1075 kI npu cTaHAApTHBIX ycloBusaX. Paccunraiite Temmnepatypy
Havana peakiun, eciu S(CS2)=151 Jbx/mons K; S(0O2)=205 [Ix/mons-K; S(COp)= 213
Jx/monb-K; S(SO2)=248 Tx/monb K.

12. Peakuus uger no ypaBHenuto: 2 Hy ) + Sy () = 2 H2S(. Hauanbnas koHueHTpanus
BoJOpoAa 2 Mousb/i, cepel 1,5 monw/a. OmnpenenuTe BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTH
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peakiuu K MOMEHTY, Korjia popearupyet 0,7 Moib/11 Bogoposa?

13. Onpenenure TepMOIUHAMUYECKYIO BOZMOKHOCTb IIPOTEKAHUS peakuuu 2 ZnS () + 3 Oy
=2 2n0 ) + 2 SO» (1), AH; = -890 x/Ix ipu cTaHgapTHBIX ycaoBusx. Paccunraiite TeMneparypy
Havanma peaknuu, ecim S(ZnS)=58 Jhx/monb K; S(02)=205 JLx/Monb'K; S(ZnO)= 44
Jbx/monb-K; S(SO2)=248 Jxx/monb-K.

14. HauanbHble KOHIEHTPALIMKM UCXOAHBIX BemecTB B peakiuu: 2 SO; ) + 02 () = 2 SO;3 ()
obutH paBHbI 1,8 Moib/n SO, u 2,4 Mmonb/n Oy. Bo CKONIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, koraa npopearupyet 0,8 mons/nm SO,?

15. B pactBope oprodochopHoit kucimorel Maccorr 1200 r u mimorHOcThIO 1,153 /™M
conepxutcs 312 r H3POy4. Paccunraiite: o(H3POs); Cy; Cox; Crm; N(H3PO4) u N (H20); T. 1. dns
peakuuu CHy y + COy ) = 2 CO ) + 2 H, () ompenenure BO3MOYKHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TCUCHUS PEAKIUH TPU CTAaHIAPTHBIX YCJIOBUAX W NpuU Temmeparype T
=927°C, eciu TemnoBoii sd ekt peakuy 10 3aJaHHON TeMIEpaTyphl HE U3MEHUTCS. Y KaXkKHTe:
a) BBIICTISICTCS WITH TTOTJIOIIASTCS SHEPTUS B XOI€ PEaKIuy; 0) MPUIHHY HalJICHHOTO U3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hayaia peaxkium.

TecToBbIC 3a1aHKA:
bnox 2.
3amanue 13 (mepeHecuTe BapuaHTHl OTBETA B 33JIaHNUE).
YcTaHOBHUTE COOTBETCTBUE MEXKAY (DOPMYIION MOJIEKYIIbI UM MOHA U TUIIOM THOpUIN3AlUN
BAJICHTHBIX OpOUTANICH IIEHTPATHLHOTO aToMa.

BF; NH} SF;

2 3 342 3
BapuanTsr oTBeTOB: 1) P , 2) P , 3) sp-d , 4) P ) P d.
3ananue 14 (BbiOepuTE HE MEHEE IBYX BapUaHTOB).

. + ;
JI71s1 OKMCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIIMKU HCl+KCIO; — K03 HULIMEHTHI TIepe
BEILIECTBOM-OKHCIIUTEIIEM U BELIECTBOM-BOCCTAHOBUTEJIEM PABHBI u ,
COOTBETCTBEHHO.
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Bapuantsl otBeToB: 1) 1, 2) 6, 3) 3, 4) 5.

3ananue 15 (BBenuTe OTBET).

O6bem 0,1 M pactBopa HNOs. yeo6xomumbiit as HEUTpaJIM3aluK pacTBOpa rUIPOKCUAA

Oapusi, conepyxkamiero 0,171 r Ba(OH);. paBeH ML

(OTBeT mpuBECTH C TOYHOCTBIO JI0 IIEJIOT0 3HAUYCHHUS. )

3ananue 16 (BblOepuTE HE MEHEE JIBYX BapUaHTOB).
CornacHo TEpMOXUMHUYECKOMY YPAaBHEHUIO

MHDE[T} + EC[T} = Mﬂ[.r} + ECD[I}‘&I’H;?S =203 I{,H}K:

JUIs IoJTydeHus 275 r Maprasia notpedyercst K/[’K TETUIOTBL, IPU 3TOM BBIJEIUTCS 1
okcuaa yraepoaa (I1) (un.y.).
Bapuantsl otBetoB: 1) 1465, 2) 224, 3) 2930, 4) 112.

3amanue 17 (BBEAUTE OTBET).

OcMoTHYECKOE TaBIICHHE PAacTBOPA, COIEPIKAIIETO 27 T TIFOKO3bI (M, =180)

pu 298 K, paBHO klla.
(OTBeT mpuBeCTH ¢ TOYHOCTHIO 110 1iesioro 3HaueHus; R = 8,31 Ix/moinb-K.)

B 500 mu1 pacTBOpa

3ananue 18 (BbIOepuTE HE MEHEE IBYX BapUaHTOB).

JIbIMOBasi 3aBeca OTHOCUTCS K JUCIIEPCHBIM CUCTEMaM, B KOTOPBIX JHcIepcHas a3a HaXOquTCs
B COCTOSIHWH, a JIUCTIEPCUOHHAS Cpe/ia — B arperaTHOM COCTOSTHHH.
BapuanTs! oTBeTOB: 1) TBepIOM, 2) ra3000pazHoM, 3) KuAKOM, 4) rereoOpa3sHoOM.

OIIK-1.3

[Ipumensier
MaTeMaTU4eCcKoro aHajums3a i
pacuera KOHCTPYKIUH
XYyJ107KECTBEHHO-IIPOMBILIIJIEHHBIX

W31EIIAN " BBIITOJIHEHMS

METOJBI

Ilpumepnvie npakmuueckue 3a0anus:

[IpoBecTu aHanu3 BAUSHUS KOHIIEHTPALIMHU HA CKOPOCTh XMMHUYECKOMN peakiuu
Na,S,03 + H,SO4 = S + SO, + NapSO,4 + H,O 1o skcriepuMeHTalIbHBIM JTaHHBIM. [IpoBectn
00pabOTKy TOJNIyYEHHBIX JAaHHBIX C HCIIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI. Pe3ynbTaThl ONTOB MPEJACTAaBUThH B BHJIC TAOIHITHI 1.
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TCXHOJIOTUYCCKUX PACUCTOB

Tabmuna 1
Howmep O6Bem, M Konnenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO, Na;S,03, 102 | mosBienust peakuuu,
MOJIB/T MYTH, C 102, ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[lo manHpiM Tabmuuel 1 HOCTPOUTH TpaguK 3aBUCUMOCTH CKOPOCTH DEAKLUU OT
KOHILIEHTpalluu THOCYNb(}aTa HaTpUs, OTIOKHUB Ha OcH abcuucc KoHUeHTpanuio NaS;03, a Ha
OCHU OpJIMHAT — CKOPOCTh PEAKIINH.

Crnenatb BBIBOJI O 3aBHCHMOCTH CKOpPOCTH DPEaKIMM OT KOHLIEHTpalluu THOCYyJb(dara
HaTpusl.

TecToBblIe 3agaHuA:
Baoxk 3.
Keiic-3axanue (O0wmee 3aganue).
CTO'—IHI)IG BOJAbI HeKOTOpOFO HpOMBIHIJ'IeHHOFO HpeI[HpI/ISITI/Iﬂ coz[epmaT COJIX TAXKEJIbIX METAJIJIOB,
HEOpraHMYECKUEe KUCIOTHI, TOBEPXHOCTHO-aKkTUBHBIE BemecTBa ([IAB) u apyrue 3arps3nurenu
oKpy>Katotei cpenbl. OHM B BUJI€ B3BECH MOCTYINAIOT HA OYUCTHBIE COOpykeHus. B mporecce ux
OUYUCTKU TPOMCXOIAT TMPOLECCH HEUTpanM3aIiy, KOAryiaslud, OCAXKICHUs, (PUIbTpanuud u
MU3BJICUYCHHUSA BCUICCTB, KOTOpBIe MOFYT 6I)ITI) peanmoBaHH HJIN UCITOJIb30BAHBI HOBTOpHO.

3aganue 1 (yKaxuTe OMH BapUaHT OTBETA).

B nporecce 04MCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJ NMPOUCXOAUT 0Opa3oBaHUE KOJUIOMJIHBIX
pactBopoB. st HX pa3pyIIeHUs U KOATYJISIAN OOBIYHO TPUMEHSFOTCS PACTBOPHI DJIEKTPOIIUTOB.
Ecnu ucxonHble CTOYHBIE BOJABI COJAEPKANIM MOBEPXHOCTHO-aKTUBHBIE BEIECTBA Ha OCHOBE
ankuncynbonaroB ob6mer ¢dopmynsl RSOsNa (ITAB  aHMoOHOaKTMBHOTO XapakTepa), TO
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HauOOJBIICH KOAryJIHPYIOIIEeH CIOCOOHOCTRIO OYIeT 001a1aTh pacTBopP ...
BapuaHTbl 0TBETOB:

1) CT(NO3)3, 2) (NH4)2Cf207, 3) CU(NO3)3, 4) NazPO,.

3aganue 2 (BBEAUTE OTBET).

Jnst ocakaeHuss OOJIBIIMHCTBA HOHOB TSDKENBIX METAIOB M3 CTOYHBIX PAacTBOPOB YacTO
MIPUMEHSICTCS TUIPOKCH] KabIUs (TameHas u3BecTh). Ecim romoBoit 00beM OYHIIaeMO BOJIBI
pasen 2000 M3, a coJiepaHue B HEM HOHOB Cu?* cocrasnser 160 MF/,Z[MS, To ¢ yuetoM 10 %-ro
n30BITKA peareHTa, HEOOXOJUMOTrO JUIsl TOJTHOTO OCAKICHHS, PAacXoi] THUAPOKCHIA KaIbIIHS
coctaBUT ____ Kr B roj. (OTBET NpUBECTH ¢ TOYHOCTHIO 110 1eibix; A(Cu) = 64.)

3ananue 3 (BBEIUTE OTBET).

Haunbonee TeXHONOTHYHBIM © APQPEKTHBHBIM CIIOCOOOM BBIACICHUS METAJUIOB W3
PacTBOPOB SIBIISETCS HeKTponn3, Ecim ronoBoii 06beM ounmaeMoii Boasl paser 1000 M, a
coJiepKaHUE B HEM HOHOB Cd* cocrasmster 13,2 Mr/le3, TO BpeMsi, HEOOXOIUMOE ISt
BBIJICJIEHUS] BCETO KaJMUs 3JIEKTPOJIU30M Mpu cuie Toka 13,16 A u Beixoge mo Toky 100 %,
COCTaBUT CYTOK.

(OtBet npuBecTH ¢ TouHOCTRIO 110 1eabiX; A(Cd) = 112; F = 96500 Ki/mouib.)




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, MOKA3aTeJH W KPHTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BIIaJIeHUH, MPOBOIUTCS B (hopme
3ayera. 3a4eT MO JAaHHOW AMCUUILUIMHE IPOBOAUTCS B MMCBMEHHOM (popme 1o Tectam.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

«3aYTeHO» — O0Y4YaIoUINiiCS AEMOHCTPHPYET MOPOTOBBI YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIUH: B XOJE€ KOHTPOJIBHBIX MEPONPHUATHH JOMYCKAIOTCS OLIMOKH, IPOSBISIETCS
OTCYTCTBHUE OTJICJIbHBIX 3HAHWW, YMEHUH, HABBIKOB, OOYYAIOIIUICS UCIBITHIBACT 3HAUYUTEIHHBIC
3aTpyJHEHMS IPU ONIEPUPOBAHUY 3HAHUSAMU M YMEHHUAMHU [IPU MX NIEPEHOCE HAa HOBBIE CUTYaLUU.

«He 3aYTeHO0»— O0yJaloLIUIiCs HE MOXKET I10Ka3aTh 3HAHUsI HA YPOBHE BOCIIPOU3BEICHUS U
00BbsicHeHUs! MH(OpMaIK, HE MOXKET I10Ka3aTh MHTEJIEKTYaJIbHbIE HABBIKU PELICHUs IMPOCTHIX
3azad.

OK3aMeH N0 JaHHOM TUCLMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
Owiieram, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHUUECKHUX BOIPOCA U OJHO IPAKTHUECKOE
3aJlaHueE.

Ilepeuensy meopemuueckux 60npocos K IK3AMeEHy:

[lepunonnueckuii 3akon [[.1. MenneneeBa u cTpoeHre aTOMOB 3JIEMEHTOB.

CrtpyKTypa nepuoJu4ecKoi CUCTEMBI. JIEKTPOHHBIE CEMENCTBA.

[TpuHIMIBI OYepeIHOCTH 3a0THEHUS aTOMHBIXOpOUTAIEH 3JIEKTPOHAMHU.

DHeprus HOHU3AIUH, CPOJCTBO K JIEKTPOHY, MIEKTPOOTPULIATEILHOCTb.

Oxcuapl. Ux knaccugukanus. Homenknarypa. Cioco0bl MOIydeHUsl 1 XUMUYECKUE CBOICTRA.

OcHoBanus. Ux xnaccuduxanus. Homenkiarypa. CrnocoObl HOSydyeHUST U XHMHUYECKUE

CBOMCTBA.

7. Kucnorel. Ux knaccudukanus. Homenknatypa. CrnocoObl MOIy4eHHMS] U XHUMHUYECKHE

CBONCTBA.

Comu. Ux xnaccudukanms. Homenknarypa. CriocoObl MOTydeHUsI © XUMUUYECKUE CBOWMCTBA.

9. XuMHUYECKHE CUCTEMBI, TapaMeTphl U GYHKIHUU UX COCTOSHUS.

10. I1epBbIii 3aKOH TEPMOAMHAMHUKH.

11. TennoBoit 3¢ (hekT XUMUUECKOH peakuu. DHTAIBINA. DHTATbIM 00pa30BaHUS BEILECTB.

12. 3akoH ['ecca u ero crieacTBuUs.

13. DuTponus. Bropoii u TpeTuii 3aKOHBI TEPMOAUHAMHKH.

14. Dueprus 'n60ca — kpuTepuil HaPaBIEHHOCTH XUMHUYECKUX PEAKIIUN B 3aKPBITHIX CHCTEMAX.

15. CkopocTh XMMHUYECKOH peakuu U (PaKTOpHI, BIUSIOLINE Ha HEe.

16. 3akoH neiicTBus Macc. MOJIEKYISIPHOCTh | MTOPSIOK PEaKIINH.

17. IlpaBuno Baut-T'odda.

18. YpaBHeHue AppeHnyca. DHEpPTrHsl aKTHBAIIHH.

19. Kartanuzatopsl. 'oMOreHHbIH U reTeporeHHbIi KaTaaus.

20. KonebarenpHbBIE pEaKIIHH.

21. XuMHuecKoe paBHOBECHE, KOHCTAHTA PABHOBECHS.

22. CmemnieHne XuMudeckoro pasaoBecus. [Ipuntun Jle-IllaTernbe.

23. ®a30BoO€ paBHOBECHE.

24. Crioco0b! BbIpaXKEHHs KOHLIEHTPALUI B pacTBOpax: MaccoBast JOJIsl, MOJISIpHAsl KOHLIEHTpAIHs,
MOJIIpHasi KOHIIEHTpalysl SKBUBAJIEHTOB, MOJISUIbHAsE KOHLEHTpALUs1, MOJIbHAs! 10JIsL, TUTP.

25. PactBOpBI 371eKTpoanuTOB. CTENEHh W KOHCTAHTA SJCKTPOJIMTHUECKOW TUCCOIMAIIUU. 3aKOH
pa3basienus OcTBanbaa.

26. JIucconmanusi KACaoT, OCHOBaHUH, cojiei. AM(OTEPHBIC IICKTPOJIUTHI.

27. PactBopumocTtb. [IpousBeneHne pacTBOPUMOCTH. YCIIOBHE OOpa3oBaHMsS U PACTBOPEHHSA
OCaJIKOB.
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28. luccouunanus Boasl. loHHOE npousBeaeHue Boabl.pH.

29. KucioTHo-0CHOBHBIE CBOMCTBA BEILIECTB.

30. I'unponus coneit. CteneHb U KOHCTAHTA THAPOJIN3A.

31. ducnepcusbie cucteMbl. Knaccudukarus. JInodpunsHbie 1 11ohOOHBIE KOJITOUIBI.

32. CtpoeHue KOJUIOUIHBIX YacTHII.

33. CBoiicTBa KOJIOUHBIX PACTBOPOB.

34. Koarynsuus KOJUIOUJIHBIX PaCTBOPOB.

35. OKUCIUTETHbHO-BOCCTAHOBUTEIBHbBIE CBOIiCTBa BELIECTB. Knaccudukanus
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

36. CocraBieHue  ypaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAKIUil  MeToAaMH
AJIEKTPOHHOTO OallaHca.

37. OKMCIHTENbHO-BOCCTAaHOBUTENBHBIN IMOTEHITMAN. Y paBHeHUE HepHcTa.

38. HanpaBneHne OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

39. DIEeKTPOXUMHUYECKUE CUCTEMBI. DIIEKTPOIHBIN MOTEHIIUATL.

40. I'anpBanuveckuii anemMeHT Jlanuais SIkoOu.

41. DNeKTPOXUMHUUYECKHE CUCTEMBI: SJIEKTPOIU3 paciyiaBoB. [I[pumMeHeHue 31eKTpoIn3a.

42. DnekTponu3. AHOMHBIN W KaTOJIHBIA MPOIECCH MPU JIEKTPOIU3e pacTBOpoB. [IpumeHeHME
AIEKTPOIIN3A.

43. 3akonbl Dapajes.

44. Koppo3sus. Buasl koppo3un. CriocoObl 3alIUThl METAILJIOB OT KOPPO3HH.

45. Ilonumepsl U OJINTOMEPBI.

46. PeakiinoHHast CIOCOOHOCTD BEIIECTB: XUMUS U MIEPUOINYECKAsi CHCTEMa AJIEMEHTOB.

47. Nonnasi XuMu4ecKas CBsi3b. MeTauindeckas CBS3b.

48. KoBasieHTHasi XUMHUYECKas CBsA3b. BogopoiHas CBs3b.

49. KoMIuIeMeHTapHOCTb.

50. Xumnueckas uIeHTU(UKALMS BEIIECTB. YCTAHOBJICHHE XHMHUYECKOTO COCTaBa BEIIECTB.
AHaTMTUYECKHUI CUTHAJ.

51. KayecTBEeHHBII U KOJTMYECTBEHHBIN aHAIN3.

52. ®U3UKO-XUMHUUECKHUE METOIBI AHAITN3A.

53. XuMmunueckue METOIBI aHAITH3A.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — o0yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe WU TINIyOOKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSAET TNPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYyeT
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSIX TOBBIIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHUS TIPU aHATUTHIECKUX OTIEPAINsX, IepeHOCce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYarOmIMiics JEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B XOJi€¢ KOHTPOJBHBIX MEpONPHUATHI
JIOITYCKAIOTCS OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHUH, HaBBIKOB,
0OyJaromIMiCs HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TMPU ONEPUPOBAHUH 3HAHUSMHU U
YMEHHSIMH ITPH UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HEeY/I0BJIETBOPHUTEILHO» (2 Oaa) — 00yJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOKET
MOKA3aTh MHTEIUICKTYyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJO0BJIETBOPUTEJabHO» (1 Oam) — oOydaromuiicss He MOXKET IMOKa3aTh
3HAaHMUS HAa YPOBHE BOCIPOM3BEACHHS M OOBsSCHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1ad.



